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1.ITosicHUTE IBHAS 3AIMHCKA

PaGouass mporpamma oO0mieoOpa3oBaTeIbHOM  yueOHOM  AWUCHMILIMHA
«Maremarnka (Bkarouas anreOpy ¥W Hauaja MaTeMaTHYECKOTO AaHAJIh3a;
reoMeTpuio»  (manee «Maremarrnkay) TmpeaHAa3HAUCHA IS W3YUYCHUS
MaTreMaTHKH B MPodecCHOHANBHBIX oOpa3oBareabHbix opranmsammsax CIIO,
peanu3yIonmx 00pa3oBaTelIbHYI0 MPOrpaMMy CpeaHero oOiiero oOpa3oBaHHUSA B
mpeaesiax OCBOSHUS OCHOBHOW TPo(decCHOHaIbHOM 00pa30BaTeIbHOM TPOTPAMMBI
CITIO (OITOIT CITIO) na 6a3e ocHOBHOTO 00IMIET0 00pa30BaHUSA NPH MOATOTOBKE
KBATH(UITAPOBAHHBIX PabOUMX, CITyKAIMX W CIICIAATUCTOB CPETHETO 3BEHA.

[Tporpamma paspabdorana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oodiero
oOpa3oBaHMs, TPEABIBIAEMBIX K CTPYKType, COACPXKAHWUID U Ppe3yJibTaraM
OCBOEHUA y4eOHOW  mucuummuimHbl  «MaremaTuka», B COOTBETCTBUM €
PexomenaanusamMu mo opraHu3alii MOJy4eHHUs] CPeAHEro oOuero oopa3oBaHus B
mpenenax OCBOSHHS 00pa30BaTENIbHBIX MPOTPAMM CPEeAHEro MpoheCCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOro oOIIEero OOpa3oBaHUS C Y4eTOM TpeOOBaHUMN
(dbenepaabHBIX TOCYIAPCTBEHHBIX O0pPa30BAaTEIBHBIX CTAHAAPTOB W TOTy4YaeMOn
npodeccun WM CHENHMATBLHOCTH CPEAHETO MPO(eCCHOHATBHOTO 00pa30BaHUS
(mucbmo  JlemapramMeHTa TOCYJapCTBEHHOH TIOJUTHKHA B cdepe TOArOTOBKH
pabouwnx kaapos u 11O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne mnporpammbl «MaTemMaTuka» HAMpPaBICHO HA JIOCTHXKCHHE
CIICAYIOIIUX LEJICH:

+ oO0ecnieueHre chOPMUPOBAHHOCTH MPEACTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX
¥ UCTOPUYECKHX (PAKTOpaX CTAHOBJICHUS MATEMATHKH,

obOecrieueHne  CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AJTOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBITTUICHHUS;
* obecnieuenne chPOpMUPOBAHHOCTH YMEHHUI MPUMEHSTH MOJIyYECHHBIC 3HAHUS TIPH
PEIICHUH Pa3IMUHbIX 33124,
» obecneueHre CHOPMUPOBAHHOCTH TMPEICTABICHUNW O MaTEMAaTHKE KaK YacTh
0O0IIEYeIOBEUECKOW KYJbTYPhl, YHUBEPCATHLHOM S3bIKE HAyKH, IO3BOJISIONIEM
OTIMCHIBATh W U3yUaTh PEATbHBIC TTPOIIECCHI U SIBJICHUS.

B nporpamMmy BKIIOYEHO COAEp:KaHWE, HAMpaBICHHOE HA (DOPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUN, HEOOXOAUMBIX I KadecTBeHHOro ocBoeHus OITOIT
CITIO na 0a3e oCHOBHOIO 00IIero 00pa3oBaHUs C MOJYUEHHUEM CPEIHEro OOIIEro
oOpa3oBaHMs, TMPOTPAMMBI  TOJATOTOBKH  KBaJU(UIIMPOBAHHBIX  pabOUmX,
CITy>KalluX;, TPOTPpaMMbl MOATOTOBKH crenuaincToB cpeanero 3seHa (IITIKPC,
[IICC3).



2.11acnopT paboueii mporpaMmmsbl yueOHOI TUCHUIINHBI MaTeMaTHKA
2.1 ObsacTh NpUMEeHeHusl NPOrpamMMbl

[Iporpamma y4eOHOM mucnHMIUIMHE «MaTtemaTrka» W TpeaHa3HAueHaA IS
W3y4YeHUs B TPO(PEeCCHOHATFHBIX 00pa30BaTEIIbHBIX OPTAaHU3AIUAX, PEATH3YIOITHX
00pa30oBaTeIbHYIO MPOrpaMMy CpeaHero oomero o0Opa3oBaHHA B Mpeaciaax
OCBOCHHS OCHOBHOM TpodeccruoHanbHOli oOpazoBatenbHOM nporpamMmbl CITO 1o
cnenraibHOCTH 23.02.07 TexHuueckoe OOCTYyKMBAaHUE W PEMOHT JBUTATEIICH,
CHUCTEM M arperatoB aBToOMOOwWeH Ha 0a3e OCHOBHOIO 0oO0IIero oOpa3oBaHus MpH
MOATOTOBKE CIEIMAIUCTOB CPEIHETO 3BEHA.

ITporpamma pazpadorana Ha ocHoBe ®PI'OC COO (ITpukaz MunucrepcTBa
oOpazoBanuss u Hayku P® ot 17 mas 2012 r. Ned13 «OO0 yTBepKIeHUH
(dhenepaabHOTO roCyAapCTBEHHOTO 00Pa30BaTEIHHOTO CTAaHAAPTA CPEAHETO OOIIIEro
oOpa3oBaHms» (C U3MECHCHHSAMH W JOMOJMHEHHsSMH OT 29 nmekabps 2014 r., 31
nexadbps 2015 r., 29 wrons 2017 r., 24 cenradps, 11 mexabps 2020 r.), ®I'OC
CIIO mo CIIO mo cneumansHocTH 23.02.07 TexHuueckoe oOCTyKUBAaHUE U
PEMOHT JBUTATENEH, cucTteM M arperaroB aBromoOuseit (I[Ipukaz Munucrtepcrsa
obOpa3oBanus u Hayku P® ot 2 asrycra 2013 1. Ne 639) u ¢ yuerom npuMepHOH
OCHOBHOW 00pa3oBaTebHON TMpPOrpaMMbl CpeaHero obimiero oOpa3oBaHus
(pewenue (denepasbHOTO Yy4E€OHO-METOAMUECKOTO OOBEAMHEHHUS TIO O00IIeMy
o0OpazoBaHHIO - MPoTOKON OT 28 utoHA 2016 1. Ne 2/16-3).

2.2 MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOI mnpodeccuoHaIbLHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI:

Yuebnas mucuumimHa «Marematukay SBASETCS YUE€OHBIM TMPEIMETOM
obs3aTenbHONM TpeaMeTHoW obmactu «Marematnka u wmHbopMarukay OI'OC
cpeaHero oo1mero o0pa3oBaHMs.

B mnpodeccnonanbubix 00pa3oBaTENbHBIX OPTAHHU3AIMUAX, PEATUIYIOMNX
00pa3oBaTEIbHYIO MPOrpaMMy CpeaHero ooiero o0Opa3oBaHuA B MOpeaeiIax
ocsoeHua OIIOII CIIO na 6a3e ocHOBHOro oOiiero oOpa3oBaHus, yueOHad
JUCHUIIIMHA «MaremMaTruka» u3ydaercs B 0011eo0pa3oBaTre/ibHOM HHUKIIE YyueOHOTO
miada OIIOIT CITO Ha 0a3e ocHOBHOro oOIIero o0Opa3oBaHUA C MOJyYEHHUEM
cpennero obmero oopazosanus (IIITKPC, ITITICC3).

2.3 O0beM y4eOHO# TUCHMIIJIMHBI U BU/IbI YUe0HOI padoThl



Bun yueOHol paGoThl O0beM yacoB

MakcumalnbHasi yueOHast Harpy3ka 234
Oo0s3arenpHas ay AMTOpHAs yueOHas Harpy3Ka 234
B TOM YHUCJIE:

TEOPETHYECKUX 3aHATHN 234
MPAKTAYECKON MOATOTOBKHU 48

Hrorosas arrecranms B hopMe 3K3aMeHA

3. Ilnanupyembie pe3yabTaThbl (npo6J1eMHO-PYHKITHOHAJIbHBIX
pe3yJbTaTOB)U3yUeHHsl y4eOHOro mnpeamera «MaremaTuka» Ha YpPOBHe
cpeaHero oouero 0opa3oBaHus

Pe3ynbraroMm OCBOEHHS MPOrpaMMbl SIBJISETCSA OBJIAJACHHE OOYUYaIOIIMMUC
BUJIOM TIPOECCHOHATIBHON NEATENHHOCTH «MaremaTnka», B TOM YHCiIe OOIIMMH
(OK), mmunoctaeimMu (JI), wmeranpenmerasiMu (M) u mpeamernbimu  (I1)
KOMIETEHIHASIMMU:
OK 01. Beibupats criocoObl pemeHus 3aaad mpodeCCHOHATBHON IesATEIbHOCTH,
MPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBiarh TMOWUCK, aHAIW3 M HWHTEPNPETALNIO HWHGOPMAIUH,
HEOOXOIMMOM 7151 BBITIOJTHEHUA 3a7a4 MPO(PECCHOHATBHOMN AEATEITHBHOCTH.
OK 03. IlnanupoBaTh W peaIU30BBIBATH COOCTBEHHOE MPO(ECCHOHATIBHOE W
JIMYHOCTHOE Pa3BUTHE.
OK 04. Paborarp B KOJJIEKTHBE U KOMaH[E, Y)PEKTUBHO B3aUMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KIIHEHTAMH.
OK 05. OcymecTBiaiarh YCTHYKD W TNHCbMEHHYKD KOMMYHUKALMKO Ha
rOCyAapCTBEHHOM SI3BIKE C YUYETOM OCOOCHHOCTEH COLMAJIBHOIO U KYJIbTYPHOIO
KOHTEKCTA.
Jluunocmuuwle pesyiomamel 00y4enus:
JIP 05 cdopMupoBaHHOCTH OCHOB CaMOPAa3BHTHS W CAaMOBOCIIHTAHHS B
COOTBETCTBUM C OOIICUETIOBEUECKUMHU LICHHOCTSMH W HJACaJlaMU TPaKJAHCKOTO
00lllecTBA;, TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON, TBOPUYECKOU W
OTBETCTBEHHOM JEATEIbHOCTH,
JIP 06 TonepaHTHOE CO3HAHUE U MOBEACHUE B MOJIMKYJITYPHOM MUPE, TOTOBHOCTh
U CIOCOOHOCTh BECTH JUAJOr C JPYTMMH JIFOJbMH, JIOCTUTaTh B HEM
B3aMMOINOHUMAHUA, HAXOAUTh OOIIKE LEU U COTPYJHUYATh JUISl UX JIOCTUIKEHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOSTh  UACOJIOTHM  AKCTPEMHU3Ma,  HAIMOHAIU3MA,



KCeHO(OOWH, JUCKPUMHUHALMA TI0 COIHAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MPU3HAKAM W JPYTHUM HETATHBHBIM COITMAIBLHBIM SBJICHUSIM,

JIP 07 HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMU, JCTbMHU MJIQJIIECTO BO3PAcTa,
B3pOC/IBIMA B 0Opa3oBaTeNbHOM,  OOIIECTBEHHO  MOJIE3HOH,  yueOHO-
MCCIIe0BATENTbCKOM, TPOCKTHOM M IPYTHX BUAAX JCATEITHHOCTH,

JIP 08 HpaBCTBEHHOEC CO3HAHWE W TIOBEJCHUE HA OCHOBE YCBOCHHS
00111eUeTIOBEUECKUX [IEHHOCTEH

JIP. 09 TroTOBHOCTH H CIOCOOHOCTH K OOpa3oOBaHMIO,B TOM  UHCIIC
caM000Opa30BaHMIO, HA MPOTHKCHUM BCEH KWU3HHU, CO3HATEIBHOE OTHOIICHHE K
HEMIPEPHIBHOMY OOpa30BaHMUIO KaK YCJIOBHMIO YCIHEITHOH TpodeccHoHaTbHON H
OO0IIECTBEHHOM NEATEIILHOCTH,

JIP 10 screTnueckoe OTHOIICHUE K MUPY, BKJIIOUYAA CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIEHUIA;

JIP 13 ocosnanHbIi BBIOOp Oymymied mpodeccuun U BO3MOXKHOCTEH pean3aiim
COOCTBEHHBIX JKM3HCHHBIX TUIAHOB, OTHOIIEHWE K TNPOdeCCHOHATBHON
JEATEIBHOCTH KAaK BO3MOXXHOCTH YYaCTHUS B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM.

Memanpeomemmuuvie pesyiemamet 00yyenus:

MP 01 ymeHuwe camOCTOATEIBHO OMPEACNATh MU NEATETbHOCTH W COCTaBIIAThH
IJIAaHBl  JIEITEIbHOCTH; CAMOCTOSTENBHO OCYIIECTBJIATh, KOHTPOJIMUPOBATh H
KOPPEKTUPOBAaTh JACATEIBHOCT, HCIOJIb30BaTh BCE BO3MOJKHBIE PECYPCH JiA
JOCTHIKEHUA TIOCTABJICHHBIX [EJIe W pean3aluy IJIJAHOB JEATEIbHOCTH,
BBIOMPATDH YCIIEHTHBIC CTPATETUH B PA3IMUHBIX CUTYaIHsX;

MP 02 ymeHue mOpPOAYKTUBHO OOIIATHCA M B3aMMOACHCTBOBATH B MPOLIECCE
COBMECTHOW  JCATENBHOCTH, YYMTHIBATH  TMO3UIMH  APYTHX  YYaCTHUKOB
NeATENbHOCTH, S)PEKTUBHO pa3pemiaTb KOH(PIHKTHI,

MP 03 BnaaeHue HaBbIKAMK IT103HABATEIbHOM, yUYEOHO-HCCIIEAOBATEILCKON U
MPOEKTHOW JEATEIbHOCTH, HABBIKAMH PAa3pELICHUs MPOOIeM; CHOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSTEIHHOMY TTOUCKY METO/IOB PEIICHUS MPAKTUICCKUX 3a/1a4,
MPUMEHEHHUIO PA3IMYHBIX METOI0B MMO3HAHMS,

MP 04 r1OTOBHOCTP M CHOCOOHOCThP K CaMOCTOSATCIIBHOM WH(OPMAIMOHHO-
MMO3HABATEIIbHON NESITEIbHOCTH, BIJIAJICHUE HABBIKAMHW TIOJYYCHHUS HEOOXOIMMOM
uH(pOpPMAITUK 13 CIIOBAPEl Pa3HBIX TUIIOB, YMEHHUE OPHUCHTHPOBATHCA B PA3TMUHBIX
UCTOYHHWKAX WH(GOpPMAIMKM, KPUTHYECCKH OICHWBATh W HMHTEPIPETUPOBATH
WH(pOPMAITHIO, TTOTYyYaeMYTO U3 Pa3IMIHBIX UCTOUHHUKOB,

MP 05 ymenne ucmois30BaTh CpeaCTBA MHPOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX
texHoyornii (mamee — UKT) B permeHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpPTaHU3aIMOHHBIX 33/7ad C COOJIOJeHUEM TPeOOBAHUN SPrOHOMHUKH, TEXHHUKH



0€30MaCHOCTHU, TUTHUEHBI, PECYpPCOCOCPEIKEHUs], MPABOBBIX M HATHUYECKUX HOPM,
HOPM HH(pOPMAIMOHHOM 0€301aCHOCTH,
MP 07 yMmeHue CamMOCTOSITEIBHO OIICHWBATh M TPUHUMATh PCIICHHUS,
ONPEAEISAIOIINE CTPATETUIO TTOBEAECHHUS, C YUYETOM TPA’KJTAHCKUX M HPABCTBEHHBIX
LICHHOCTEH,
MP 08 BnajmeHue S3bIKOBBIMM CPEACTBAMH — YMEHHE SICHO, JIOTMUHO M TOYHO
W3J1araTh CBOK TOUKY 3PCHHMS, UCMOJIb30BaTh a/ICKBATHHIE A3bIKOBBIE CPEJCTBA;
MP 09 BnaneHme HaBBIKAMH TIO3HABATEIbHON pediekcnn Kak OCO3HAHUA
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJbTAaTOB M
OCHOBAHUWM, TPAHUIL] CBOETO 3HAHWS M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3a7a4 U
CPEICTB UX NJOCTUKCHHUS,

dbopMUpOBaHHE  YHHUBEPCATBHBIX  YUYEOHBIX  JCHCTBHIA:  PETryJISTHBHBIX,
MTO3HABATEIIbHBIX, KOMMYHHKATUBHBIX.
Ilpeomemuvie pe3ynomamsi 00y4eHusL:
IIP 0l chopMUpPOBAHHOCTh TPEACTABICHHH O MAaTEMaTHKE KaK 4acTH MHUPOBOH
KyJbTYpbl W MECT€ MAaTeMaTHKA B COBPEMEHHON IMBWIM3ALMM, CHocobax
OIMCAHUA SBJICHUIN PEaJIbHOr0 MUPA HA MATEMATUUYECKOM A3BIKE,
IIP 02 chopMupOBaHHOCTH TIPEICTABJICHUA O MATEMATHYCCKUX TOHATHAX Kak
BAKHEHUIINX MATEMAaTUUYECKUX MOJEIAX, IMO3BOSAIOIINX ONUCBHIBATH U HW3Yy4aTh
pasHbIE TPOLECCHl W SABJICHUS, MOHUMAHUE BO3MOKHOCTHM AKCMOMATHYECKOTO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH,
[IP (03 BnageHue METOAAMU JOKA3aTeJIbCTB U AJITOPUTMOB PEIICHHS, YMEHHE HX
MIPUMEHATH, TPOBOJAUTH JOKA3aTEIbHBIE PACCYKIACHUS B XOAE PELICHUS 3a4a4,
I[P 04 BnageHue CTAaHOAPTHBIMU MPHEMAaMH PEIICHUA PALUOHAIBHBIX U
WPPALMOHAIBHBIX, MOKA3ATEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B
TOM YMCJE JJI TMOUCKA MyTH PELICHHUS W WIAKCTPALMU PELICHUS YPAaBHEHHU U
HEPABEHCTB,
IIP 05 chopMupoBaHHOCTH MPEACTABIACHUN 00 OCHOBHBIX MOHATHSIX, WUIALAX H
METOAAaX MaTEMaTUUYECKOTO aHAI13a;
I[IP 06 BnageHWe OCHOBHBIMU TOHSATHUAMHM O TUIOCKUX M MPOCTPAHCTBEHHBIX
r€OMETPUUECKAX (PUTYpax, WX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMCHHUS
pacmo3HaBaTh TEOMETPUUECKHUE (PUTYpHl HA UYEpPTEXKaX, MOJACIAX M B pPEaTbHOM
MUpPE, TPUMEHEHNE M3YUCHHBIX CBOWCTB TeOMETpUUeCKHX (Guryp u Gopmyn ais
PEILICHUA T€OMETPUYECKUX 33/1a4 M 33/1a4 C MPAKTHYECKUM COJEPKAHUEM,
ITP 07 chopMupoBaHHOCTH MPEACTABIICHHU O MPOIECCAX W SBJICHHUAX, AMEIOTHX
BEPOSTHOCTHBIN XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIBHOM MUPE,
OCHOBHBIX TTOHATHUAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW, YMEHUN HAXOIUTH U



OIICHUBATh BEPOATHOCTH HACTYIUIEHUA COOBITUM B MPOCTEHUINHUX MPAKTUUECKHUX
CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTHKH CITyUYAWMHBIX BEJIUUYMH,

ITP 08 BnajseHHe HABBIKAMU MCHOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
MPU PELICHUH 3a]1a4.

Pe3yabTaThl 0CBOCHHUSI A1aNITHPOBAHHOM 00Pa30BaTeIbHOI MPOTPaMMBbI*:
Jluunocmueie pesynremamel 00yyenus:
1) mns rmyxux, craboCIHbIIAIIHAX, TTO3HOOTJIOXIIAX 00YYarOIIXCSI:
CIIOCOOHOCTh K COIMAJIBHOM aJanTaliy W WHTETPAIlUA B OOIIECTBE, B TOM YHCIIC
MPH  peai3aliii BO3MOXKHOCTEH KOMMYHHMKAIIMA HA OCHOBE CIIOBECHOW pPeUH
(BKITIOUAsk YCTHYIO KOMMYHHUKAITHIO), a TaKXKe, MPH JKEITaHWH, KOMMYHHKAITUH Ha
OCHOBE JKE€CTOBOM peuu C JIMIIAMH, UMEIOIIIMMH HAapYIIEHUs CIIyXa;
2) i 00yJaroIIMXCsl C HAPYIIEHUSIMHU OTIOPHO-IBUTATEILHOTO ammapara;
BJIAJICHUE HABBIKAMHU IMPOCTPAHCTBEHHOW M COLIMAJILHO-OBITOBOM OpPHUEHTHUPOBKH,
YMEHHE CaMOCTOATEIbHO U 0€30MAaCHO MEPEIBUraThCs B 3HAKOMOM M HE3HAKOMOM
MPOCTPAHCTBE € UCIIOJIb30BAHUEM CIIELUATIBHOTO 000PYI0BAHUS;
CHOCOOHOCTh K OCMBICIICHUIO B auddepeHmaniy KapTHHbB MUpPa, €€ BPEMEHHO-
MPOCTPAHCTBEHHOW OPraHU3alNH,
CIIOCOOHOCTh K OCMBICIICHUIO COILMAJIBHOTO OKPY)KCHHS, CBOEr0 MECTa B HEM,
MPUHATHE COOTBETCTBYIOIIMX BO3PACTY LIECHHOCTEH U COIMAIbHBIX POJICH;
3) st 00ydarommXCcs ¢ PaCCTPONCTBAMHU Ay TUCTHUECKOTO CIEKTPa:
dbopmupoBaHrEe YMEHHS CI€A0BATh OTPAOOTAHHOW CHCTEME MPABWJI TIOBEACHUS U
B3aUMOJICHCTBUSL B TPUBBIUYHBIX OBITOBBIX, YUCOHBIX W COITMAIBHBIX CUTYyaIUsX,
yIEPKABATh TPAHUIIBI B3aUMOCHCTBUA,
3HAaHUE CBOMX TMPEANOUYTeHUH (orpaHuveHMii) B ObITOBOW cdepe u chepe
UHTEPECOB.
Memanpeomemmuvie pesyiemamet 00y yeHus:
1) g rnyxux, cnabocapIIamyx, MO3JHOOTIOXIINX 00yYaIOIUXCS:
BJIQJICHUE HABBIKAMHW OMPEICICHUS W HWCIPABICHUA Chenuuuecknx ommboK
(arpaMMaTHU3MOB) B MUCHbMEHHOM M YCTHOM peuu;
2) mst oOyJaroImXcsi ¢ PpacCTPOHCTBAMH Ay TEHTUIECKOTO CIIEKTpA:
CIIOCOOHOCTH TJIAHUPOBATH, KOHTPOJIUPOBATH U OIEHUBATH COOCTBEHHBIC YUCOHBIC
JEUCTBUA B COOTBETCTBUM C MOCTABJIEHHOMN 3aJa4€il U YCIIOBUAMU €€ pear3alun
MPH COTMPOBOKIAIONIECH TOMOIIK TEAArOTHUECKOT0 PpabOTHUKA W OPTaHU3YIONICH
MTOMOIIA THIOTOPA,;
3) oBmageHWE YyMEHUEM ompenenaaTs Hambonee A(PGEeKTHBHBIE CHOCOOBI
JOCTHIKCHHS PE3yJibTaTa MPH COMPOBOXKIAIOMIEH TMOMOILN TIeAarorHIeCcKoro
pabOTHHUKA W OPTAaHHU3YIOIIEH TTOMOIIH ThIOTOPA,



4) OBNAACHWE YMEHUEM BBITIONHATH JCHCTBUSA MO 33JaHHOMY aJTOPUTMY WJIH
o0pa3ily TpH COMPOBOXKIAMONIICH TMMOMOMYU TIEAArOTHYECKOT0 paboOTHUKA U
OPraHMu3yIOIIeH TOMOIIH THIOTOPA;

5) oBmageHWE yMEHWEM OIECHWBATh PE3yJbTaT CBOCH JEATENHHOCTH B
COOTBETCTBHUH C 33IaHHBIMH STAJIOHAMH MPH OPTAHU3YIOMIEH TTOMOIIN THIOTOPA;

6) oBNaieHUE YMEHHMEM aJeKBATHO pPearupoBaTh B CTAHAAPTHOW CHUTyallMd Ha
ycrnex W Heyaady, KOHCTPYKTHUBHO JAEHCTBOBATH Ja)K€ B CHTYyalMsAX HEycIexa MpH
OPraHmu3yIOIeH TOMOIIH THIOTOPA;

7) OBNanEeHHWE YMEHHEM AaKTHBHOTO WCIONIb30BAHUSA 3HAKOBO-CHMBOJHYECCKUX
CPEICTB Ut TIpeacTaBiieHus nHGopManuu 00 n3ydaeMbIX 00BEKTaX M Mpoleccax,
PA3TMYHBIX CXEM PEHICHHs YUeOHBIX M MPAKTHUCCKUX 33134 NPU OPTraHU3YIOIIeH
MOMOIIIX MEIarora-rcuxoyora u TbioTopa;

8) CcmocoOHOCTh CaMOCTOATEIBHO OOPATHTHCS K TEAArOrHUeCKOMY pPabOTHUKY
(meaarory-rncuxoJiory, COUMAIbHOMY MEIarory) B ciaydae JIMYHBIX 3aTPyAHECHUH B
PELICHNH KaKoro-I1ubo BOIMPoca;

9) cmocoOHOCTh CaMOCTOSITENIPHO JCHCTBOBAaTh B COOTBETCTBHHU C 3aJaHHBIMHU
ATAJIOHAMU TIPU TMOUCKE HMH(OPMAIMK B PA3IUYHBIX HMCTOYHHMKAX, KPUTUUYECKH
OLICHUBATh M WHTEPIPETUPOBATh TONYYAEMyI0 HH(POPMALMIO W3 PATHUHBIX
MCTOYHUKOB.

lIpeomemmnvie pe3yremamet 00y yeHUs:

HE TPEyCMOTPEHO.

* lanHbIE pE3yJbTaThl OCBOCHHA O0Opa30OBaTENbHON MPOrpaMMbl MPeayCMOTPEHBI
JUIA CTYJIEHTOB M3 uncia UHBAIUAOB U ui ¢ OB3 (mpu Hanmuuun).

BocniuraTe/ibHbIII KOMIIOHEHT:
JIP 1. Oco3Haromuii ce0s rpaXKJaHUHOM Y 3allIUTHUKOM BEJTMKOW CTPAHbI
JIP 2. TlpoABNSIOMNAA aKTHUBHYKO TPAXKIAHCKYIO MO3UIUIO, AEMOHCTPUPYIOIINI
MPUBEPKCHHOCTh ~ MPUHLMMNAM  YECTHOCTH, MOPAJOYHOCTH,  OTKPBITOCTH,
SKOHOMHMYECKHA AKTUBHBIM M yYaCTBYIOIIMA B CTYJEHUYECKOM U TEPPUTOPUATBHOM
CaMOYyNPaBJCHUH, B TOM YHCJIE HA YCIOBUAX J0OPOBOJIbUECTBA, MPOAYKTUBHO
B3aMMOJCHUCTBYIOIIMA M  YUYaCTBYIOIIMH B  JICITEIBHOCTH  OOIIECTBEHHBIX
Opra”u3anun
JIP 3. CoOmonparommuii  HOPMBI MPaBOMOPSAAKA, CHACAYIONMHA  HaeaJaM
rpaXkIAHCKOT0 00IIeCTBa, o0ecneueHus: 0€30MacHOCTH, TpaB U cB00O0 1 OTeuecTBy,
ero 3ammure rpaxaaH Poccuu. JlosyibHBI K YCTAaHOBKAM U MPOSBIICHUSAM
MPEACTABUTENECH CYOKYJbTYp, OTJIMUYAOIIMNA WX OT TPyNn C ACCTPYKTHUBHBIM H
JICBUAHTHBIM TIOBEJICHUEM .
JIEeMOHCTpUPYIOIIMIA ~ HEOPpUATAE W OPEIyNPeKIArOIITAN CIIOCOOHOCTH
MPOTUBOCTOATh COLIMAJIBHO OMACHOE MOBEACHUE OKPY KAKOIIUX.



JIP 4. TlposBisiommii W JSMOHCTPUPYIOIIMI YBaXXCHHE K HAIOAAM TPyJa,
OCO3HAIOITHHI TIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmtuiics kK GopMUPOBAHHIO B
CETEBOH Cpefie IMYHOCTHO W PO(ECCHOHATEHOTO KOHCTPYKTHBHOTO «IH(POBOTO
cuenay.

JIP 5. JIeMOHCTpUPYIOLIHI MPUBEPKEHHOCTh K POJHOW KYJIbTYpPE, UCTOPUUECKON
MaMsATH Ha OCHOBE JIIOOBU K PoauHe, pogqHOMY Hapoay, MaJIOW POJUHE, MPUHATHIO
TPAJUIIUOHHBIX IIEHHOCTEH MHOTOHAIMOHAJILHOTO Hapoaa Poccun.,

JIP 6. TlposBisiomuii yBaXKEHHE K AIOJAM CTapIIero MOKOJEHHUS U TOTOBHOCThH K
YYaCTHIO B COIUATILHON MOAACPIKKE U BOJTOHTEPCKUX

JIP 7. Oco3Haronuii MpuOPUTETHYIO [IEHHOCTh JTUYHOCTH YEJIOBEKA, YBAXKAIOIIUI
COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B PA3JIMUHBIX CUTyaIMaX, BO Bcex hopMax
Y BUJAX JEATEIIBHOCTH.

JIP 10. 3abotsmmiicss 0 3alMTe OKPYKAIOIIECH Cpebl, COOCTBEHHOW M UyXKOi
0€301MacHOCTH, B TOM YHCIIE TIU(PPOBOH.

JIP 12. lipuHUMamOUIMii CEMEWHbIE LEHHOCTH, TOTOBBIM K CO3JIaHUIO CEMbU H
BOCIIMUTAHUIO JETEH; NEMOHCTPUPYIOIINI HENPHUATUE HACWIHNSA B CEMbE, yXOJAa OT
POAUTENBCKOW OTBETCTBEHHOCTH, OTKA3a OT OTHOLIEHWHA CO CBOMMU JETBMH U WX
(bMHAHCOBOTO COICPIKAHUS

Paznen 1.9/1eMeHTBI TEOpPHH MHOKECTB U MATEMATHUYECKOMH JIOTUKHU

OOyuaronuiics Ha 0a30BOM YPOBHE HAYUHUTCS:

dbopMHupOBaHWE YHHUBEPCAJbHBIX YUYEOHBIX JCHCTBUH:  PETYJIATUBHBIX,
MMO3HABATEIbHBIX, KOMMYHHUKATUBHBIX
- OIEpUpPOBAaTh Ha 0a30BOM yPOBHE' MNOHATHAMH: KOHEUHOE MHOKECTBO,
AJIEMEHT MHOKECTBA, MOJMHOKECTBO, MEPECCUCHHE U OOBEAMHEHUE MHOMKECTB,
YHCJIOBBIE MHOKECTBA HA KOOPAMHATHOM NPSAMOM, OTPE30K, HHTEPBAI,
- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU. YTBEPKIACHUE, OTPHULAHUE
YTBEPIKAECHHUS, UICTUHHBIE U JIOXKHBIE YTBEPKACHUS, TPUUNHA, CJIEICTBUE, YACTHBIN
CJy4ail 0OIIEro yTBEPKIACHUS, KOHTP MPUMED;
- HAaXOJUTh MEPECCUCHUE U OOBECAMHEHUE JIBYX MHOXKECTB, MPEACTABICHHBIX
rpadgUecKy Ha YMCIIOBOM MPSIMOIA,
- CTPOMTHh HA YMCJIOBOM NPAMOM NOAMHOYKECTBO YHMCIOBOTO MHOXECTBA,
3alaHHOE MPOCTEUIIIUMHU YCIIOBUSAMMU,
- pacro3HaBaTh JIOXKHBIC YTBEPKICHUS, OIIMOKA B PACCYyXKIACHUAX, B TOM
YHCJIE C UCTIOIB30BAHUEM KOHTP IMTPUMEPOB.
B noBce1HEBHOM KW3HH W TPU U3YUYECHUH JIPYTUX MPEIAMETOB!

131ech u qanee: paciosHABATE KOHKPETHBIE PHMEPHI OOIMX MOHATHH MO XAPAKTEPHBIM MPH3HAKAM,
BBITOJTHATH ICHCTBHS B COOTBETCTBHH C ONPEACICHUEM M MPOCTCHIIMME CBOHCTBAMH HMOHSTHI, KOHKPETU3HPOBATh
TIPUMEPAMH OOIIHE TTIOHSTHSL



- WCMOJIb30BaTh YMCJIOBBICE MHOJKECTBA HA KOOPJAWHATHOW MPAMOM 1A
OTIMCAHUA PEAIbHBIX MPOLIECCOB U SIBJICHUW PErMOHA,

- MPOBOJIATH JIOTUUECKHAE PACCYKACHUA B CUTyallUsIX MOBCEIHECBHOW KU3HU B
YCIIOBHSIX CBOEI0 PErMOHA, rOpoia, MOCENKa.

Obyuarowuiicsina 6a3080M YpogHe NOJLYYUM BO3MONCHOCHb HAYYUMbCSL

— onepuposamv’ NOHAMUAMU. KOHEYHOE MHONICECMBO, JIeMEHM MHOICECEd,
NOOMHOIICECNBO, nepecedeHue U 00beOUHeHUe MHONICECME, YUCTIOBbLE MHONCECMBA
HA KOOPOUHAMHOT NPSIMOLL, OMpe30K, UHMEPBAl, NOIYUHIMEPBAT, NPOMENCYMOK C
BLIKOIOMOL MOYKOT, 2paghuyeckoe npeocmasieHue MHONCECME Hd KOOPOUHAMHOL
NAOCKOCMU,

— onepuposamv  NOHAMUSMU:  YMBEPICOeHue, OMmpuyanue YmeepiICcOeHUs,
UCIMUHHBIE U JTIOJCHbIE YMBEPICOCHUSl, NPUYUHA, Cle0Cmeue, 4acmuulil Cryyail
00ue2o ymeepoicoeHust, KOHmp npumep;,

—  nposepsims NPUHAONEHCHOCHL INEMEHMA MHONCECMBY;

— HaxoOumv nepeceyenue U 00bEOUHEHUE MHOJNCECMS, 6 MOM  Hucje
NPeOCmAasIeHHbIX 2pagpuuecku Ha 4YUucioBol NpsMol U HA KOOPOUHAMHOL
NAOCKOCMU,

— Npo8oOUMb O0KA3AMENbHbIE 'PACCYHCOCHUs. Ol 0OOCHO8AHUSL UCMUHHOCIU
VMGEePHCOCHU.

B noeceonesnoit ycu3nu u npu usyueHuu opy2ux:yu4eOHsvix npeomemos:

— GbINOJIHAMb O0CHUCMEUA C UYUCI06bIMU OAHHLIMU NPU 'PeuieHuln  3a0au
HPAKMUYECKO20 Xapakmepa, Heo0Xooumsle 6 'PeaibHOil MHCUZHU 6 'YCIA08UAX
C60€20 'pecuoHa, 20p00a, NOCeNKa U 3a0ay U3 'pasiudHslx obaacmeil 3HAHUIL,
UCROIbL3YA NPU HEOOXO0OUMOCMU CHPABGOYHbBIE MAMEPUATb] U GLIYUCTUMEIbHbIC
YCMPOUCMEa;

— OUeHusamov, CPAGHUBAMb U UCNOAbL306AMb NPU 'PeUIeHUN NPAKMUYECKUX
3a0au YuUCA06ble 3HAYCHUA 'PeAIbHBIX GCAUYUH 6 'YCI0GUAX CB0€20 'DeCUOHA,
20p0o0a, nocenka u 3a0a4 U3 'PA3IUUHBIX 001acmeil 3HAHUI, KOHKpemHble
YUC108ble XAPAKMEPUCIMUKU 00EKM08 OKPYHCAIOULE20 MUpAQ.

Pa3znen 2. Uncaa u BbipakeHUust

OOyuaromuiics Ha 0a30BOM YPOBHE HAYUHUTCS:
— ONepUpoOBaTh HA OA30BOM YPOBHE MOHATHAMHU: LIEJI0€ YUCIIO, ASTUMOCTh YUCEN,
OOBIKHOBEHHAs JpOoOb, NECATUYHASA POOb, pAllMOHAIBHOE YUCIIO0, MPUOIUKEHHOE

2 3nmech | manee; 3HATH OTPEIEICHAE TIOHSTHS, YMETh TIOSACHATD €10 CMBICILYMETh HCTIO30BATh TIOHATHE H
€0 CBOMCTBA NPH MPOBEACHUH PACCYKACHUHN, PEIICHIH 3a1a4.



3HAYEHHE YUCIIA, YaCTh, H0JI, OTHOLICHUE, MPOLICHT, MOBBIIICHUE U MOHUKEHAE HA
3aIaHHOE YKCJIO MPOLEHTOB, MacTao;

— omepupoBaTh Ha 0a30BOM  ypOBHE TOHATHUSAMH. JiorapuM  dUHUCa,
TPUTOHOMETPUYECKAA OKPYXKHOCTh, TpafyCHAas Mepa Yria, BEJIMYHMHA YIJa,
3aJJaHHOTO TOYKOW HAa TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YTJI0B, UMEIOIINX MTPOU3BOJIbHYIO BEJIMUHHY,

— BBINIOJHATH apU(PMETHUCCKAE JCHCTBHUS C TIENBIMA W  PallMOHAJIbHBIMH
YHCJIAMHU,

— BBITIOJIHATH HECJIOXKHBIC TTPE0OPAa30BaHUSI YMCIIOBBIX BBIPAXKCHUH, COEPKAIITNX
CTETICHH YHCEJT, TNOO KOPHH U3 YUCEIT, JINOO JTorapu(Mbl YHCET;

— CpaBHUBATh PAllMOHAJIbHBIC YMCIIa MEXTY COOOH;

— OLEHMBATh M CPAaBHHUBATh C PALUMOHAJIBHBIMA YHCJIAMU 3HAYEHHS LETbIX
CTeTICHEH Ynces, KOPHEH HaTypallbHOW CTETICHW W3 YHCEN, JIorapu(MoB ducen B
MPOCTHIX CIIy4Yasix,

— u300pakaTh TOUKAMU HA YUCIIOBOM MPAMOM LIEIbIC U PAIMOHAIIbHBIE YHCIIA;

— u300pakaTh TOYKAMK HA YHUCIOBOW TPSIMOM IENIbIE CTENEHU YHUCEN, KOPHH
HATYPaJIbHOHN CTETICHH U3 YUCEIT, JIOTapU(MBbI YMCEIT B TIPOCTHIX CITyYasx;

— BBITIOJIHATh HECJIOXKHBIE TPEoOpa30BaHUA UENBIX WU JAPOOHO-PAIMOHAIIbHBIX
OYKBEHHBIX BBIPAKCHHIA,

— BBIPAXKaTh B MPOCTEUIIMX CIydasx K3 PABEHCTBA OJHY IEPEMEHHYIO uepe3
APYTHE;

— BBIYUCJATH B NPOCTBIX ClIydasaX 3HAUECHHS UHUCIOBBIX H  OyKBEHHBIX
BBIPAXXEHU, OCYIIECTBIIsA HEOOXOAUMBIE MOJACTAHOBKH W MPEe0OpPa30BaAHUS,

— u300pa)kaTh CXEMATHUYECKH yIoJl, BETMUYMHA KOTOPOTO BHIPA’KEHA B IPaycax;

— OLEHUBATh 3HAKH CHHYCA, KOCHMHYCA, TAHTE€HCA, KOTAHT€HCA KOHKPETHBIX
YIJIOB.

B noBcenHeBHOM XKU3HU U IPU U3yUEHUU APYTUX YUEOHBIX TPEAMETOB!

— BBINOJIHATH BBIYMCIICHHS TTPU PELICHUH 3aa4 MPAKTHYECKOTO XapaKTepa,

— BBIMOJHATh MPAKTUUYECKUE PACUEThl C MCIOJb30BAHUEM MPHU HEOOXOIMMOCTH
CIIPABOYHBIX MAaTEPUAJIOB U BBIYMCIIUTENIBHBIX YCTPOMCTB;

— COOTHOCHUTH PEAJIbHbIC BEJIMYMHBI, XAPAKTEPUCTUKH OOBEKTOB OKPY KAIOIIETO
MHpPa C UX KOHKPETHBIMU YUCIIOBBIMU 3HAYEHUSAMU,

— UCIOJIb30BaTh METO/bl OKPYIJICHUA, MPUOIMKEHUA U MPUKUIKHA TPHU PELICHUH
MPAKTUYECKHX 33724 MMOBCEHEBHOM KU3HU.

Ob6yuaiowuiicsi Ha 6A3060M YPOBHE NOJYYUM BO3MOICHOCIL HAYHUMBCSL
— CBOOOJHO OMNEPUPOBATH MOHATHAMHU: LEJNOE YHCIO, JEIUMOCTh YHUCEN,
OOBIKHOBEHHAs JpOOb, NECATUYHASA IPOOb, pAllMOHATIBHOE YUCIIO0, MPUOIUKEHHOE



3HAYEHHUE YMCIIa, 9acTh, J0JIS, OTHOIIEHHUE, MPOIICHT, TIOBHIIIICHHE W TIOHMI)KCHUE HA
3aJJaHHOE YKCIIO TMPOIICHTOB, MacIITao;

— MPHUBOJWTH IPHMEPHI YKCEIT C 3aJaHHBIMH CBOMCTBAMH JICIIMMOCTH,

— ONCpHPOBATh  TMOHATHSAMH.  JiorapudM  4YKCIa,  TPUTOHOMETPHUECKas
OKPY>KHOCTh, pPaJiaHHas W TpaJyCHas Mepa yrja, BEeIWYWHA yTJia, 3aJaHHOTO
TOYKOW HA TPHTOHOMETPHYECKON OKPYXKHOCTH, CHHYC, KOCHHYC, TaHI'CHC M
KOTaHT€HC YIJIOB, HMEIOITUX TPOU3BOJIbHYIO BEIMUMHY, YMCIIa € U T,

— BBIMOJIHATH apU(METHUECKHE JCHCTBHSA, cOdYeTas YCTHBIE W IHUChbMEHHBIC
MPUEMBI, PUMEHSIS IPH HEOOXOIUMOCTH BBIYMCITUTEIIBHBIC YCTPONCTBA,

— HaxOJUTh 3HAUCHHUsS KOPHS HATYypPaJbHOW CTEMEHH, CTEICHH C PAlMOHAIbHBIM
mokazaTesieM, JjorapudmMa, HCHOJIb3ysS MPH HEOOXOJAUMOCTH BBIUHUCIUTEIIHHBIC
YCTPOMCTBA,

— TIOJI30BATHCS OIEHKOHN W MPUKUIKOM MPU MPAKTHYECKHAX PacueTax;

— TMPOBOJIUTH TO W3BECTHHIM (opMyJaM | TpaBWwiIaM MNpeoOpa3oBaHUS
OYKBEHHBIX BBIPQOKCHHM, BKIIOYAIONIMX CTETCHW, KOPHH, Jorapudmel u
TPUTOHOMETPHUECKHE (PYyHKITHH;

— HAaxXOJIWUTh 3HAUCHWSA YHWCJIOBBIX M OYKBEHHBIX BBIPAKEHHUH, OCYIICCTBIIAA
HEO0OXOMMBIE MOACTAHOBKU U TPEOOPa30BaAHUS,

— u300paXkaTh CXEMATHYECKH YTOJI, BETMYMHA KOTOPOTO BHIpA)KE€HA B Ipajycax
WM paJfaHax;

— HCIIOJIB30BATh MPH PEIICHUH 33/1a4 TAOJMUHBIC 3HAUECHUS TPUTOHOMETPUICCKUX
(dbyHKIMIA yTIIOB;

— BBITIOJIHATH TIEPEBOJI BEIMUWHBI yTJla W3 PaJMAHHOW MEphl B TPAJAyCHYIO H
o0paTHO.

B nosceonesnoil scusznu u npu uzyyenuu Opyux y4eOHvix npeomemos:

— BBLINOMHAMb  OCUCMBUS C  YUCTIOBLIMU  OAHHBLIMU  NPU  'peueHul  3a0ay
NPAKmudecko20 xapakmepd, HeoOXo00UMble 8 'PeanbHOll JCUSHU 8 YCI0BUIX C80E20
pecuoHa, 2opood, NoceiKd u 3a0a4 U3 'paziuyHslx 001acmeti 3HAHUl, UCNONb3YS
npu He06X00UMOCIU CNPABOYHBIE MAMEPUATBL U BLIYUCTIUMETbHBLE YCMPOTICMEA,;
—  OYeHusamsv, CPABHUBAMb U UCNONL308AMb NPU PEULeHUU NPAKMUYECKUX 3a0aY
YUCTIOBbIE 3HAYCHUS 'DEeNIbHbIX GEIUYUH 8 'YCI0BUSAX CB80€20 'PecuoHd, 20pood,
nocenxa u 3a0a4 U3 'paziuyHelX oobnacmeil 3HAHUL, KOHKPEMHble YUCIOBbIE
Xapakmepucmuxu 00beKmos8 OKpY*Caoueco Mupd.

Pa3nen 3. YpaBHeHus U HepaBeHCTBA

OOyuaromuiicst Ha 6a30BOM YPOBHE HAyUUTCH:

— PpfliaThb JIMHCHHEIC YPAaBHCHHUA U HCPABCHCTBA, KBAAPATHBIC YPABHCHHUA,



— pemate JiorapudMuUeckue ypaBHeHus Bunaa log, (bx + ¢) = d m mpocreiimme
HepaBeHcTBa Buaa log,x<d,

— pemiath MoKa3aTeNbHBIE YPaBHEHUS, BUAA @™ = d (rne d MOXHO MpPEACTaBUThH
B BHJIC CTETICHU C OCHOBAHHWEM () W MPOCTEHIIINE HEpAaBeHCTBA BUaa a*<d  (rae d
MOYHO TIPEACTABUTH B BHJIC CTEIIEHN C OCHOBAHHUEM ()

— TIPUBOJIUTHh HECKOJIbKO MPUMEPOB KOPHEH MPOCTEHINETO TPUTOHOMETPHUIECKOTO
ypaBHEHUS BHJIA: SINX = @, COS X = 4, tgx = a,ctgx = a, Tae a — TabIMIHOE 3HAUCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKOM (DYHKITHH.

B noBceaHEeBHOM JKW3HU U IPH MU3YUYEHUHN APYTHX MPEAMETOB:

— COCMaeIAmMb U 'Peuiams ypaGHeHUusA U CUCMEMbl YPAGHEHUIl RpU peuieHu
HECNI0MCHBIX NPAKMUYECKUX 3a0a4 6 YCA0BUAX C60€20 'PecUoHa, 20pooa,
nocenka.

Obyuarowuticsi Ha 6A3080M YPOGHE NOJLYYUIN 80ZMONCHOCb HAYYUMBCAL

— peulams 'payuoHaIbible, NOKA3AMENbHbIe U N02ApUPMUYecKUe YPAGHEHUS U
HepaseHcmeda,  npocmenuiue  UppayuoHaivhvle U MPUCOHOMEMPUYECKUE
VpasneHus, HepageHCmeda 1 ux CUCmeMbl,

— UCNONL3068AMb  MEMOObl 'peuteHuss  YPasHeHuli:  npugeoexue K  6uoy
«npouzgeoenue pagHo HyI0» Uil « HACMHOE 'PAGHO HYTIIOY, 3AMEHA NePEMEHHbIX,

— UCNONB306AMb MEMOO UHMEPBANOE OJIsl' peutetus HepaseHCme,

— UCNONIL308AMb 2papuyeckuti Memoo 07 NPUOIUICEHHO2O0 'PeuLeHUsi YPAGHeH Ul
U HepaBeHCme,

— u300padcamv HA MPUCOHOMEMPUUECKOU OKPYICHOCHU MHONICECMBO 'PeULeHUl
NPOCMENUUX MPUCOHOMEMPUYECKUX YPAGHEHUT U HEPABEHCME,

— BBLINOJAHAMbL OMOOp  KOpHEl YPAGHEHUN Ulu 'peuleHuti HepaseHcme 8
COOMBEMCMEUU C OONOTHUMETbHBIMU YCIOBUAMU U OCPAHUYEHUSMU.

B noBceaHEeBHOM KWU3HU U PU U3YUYEHUHU APYTHX yUCOHBIX MPEIMETOB:

— COCTaBJIATh M PEIIAaTh YPABHEHWS, CUCTEMbl YPABHECHHH M HEPABEHCTBA IMPH
PEUICHUH 3a7a4 APYTUX YUYEOHBIX MPEIMETOB;

— UCNONBL308AMb YPAGHEHUS U HEPABeHCMEA OJisi NOCMPOCHUsl U UCCIe008AHUS
NPOCMENUUX MAMEMAMUYECKUX MOOeIell 'PeabHblX CUMYayull Uil NPUKIAOHbIX
3a0a4 8 YCIOBUSX C8020'PeCUOHd, 20p00d, NOCEIKA,;

— yMemv  UHMEPNPEemuposams — NOJIYYEHHBI  NpU  'PeUleHul  ypagHeHus,
HepaseHcmea uiu Cucmemsl 'pe3yivmam, OyeHugams e20 npasoonooodue 8
KOHMeKCme 3A0aHHOI 'peanvHOoll Cumyayuu uiu NpuKiaoHoll 3a0a4u 8 YCI0GUsX
C80€20'pecuona, 20pood, NOCeIKd.



Paznen 4. ®yHkumu

OOyuaromuiicst Ha 6a30BOM yPOBHE HAYUUTCH:

— omepupoBaTh Ha 0a30BOM YPOBHE TOHSTHSIMH. 3aBHCHMOCTH BEJIHYMH,
(dbyHKIHsI, apryMeHT W 3HaueHHe (YHKIUW, 00NacTh ONMPEACIICHUS U MHOXECTBO
3HaueHWH (yHKIUH, Tpaduk 3aBucUMOCTH, rpaduk (YHKIUW, HYJIU (QyHKIHMH,
MPOMEXKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTaHWE Ha YHCIOBOM TPOMEXKYTKE,
yObIBaHME HA YHCIIOBOM TPOMEKYTKE, HAWOOJbIIEE W HAMMEHBINCE 3HAUCHHE
(hyHKIIMH HA YHUCIIOBOM MPOMEXKYTKE, TTepruoaAndYecKasi (PyHKITUS, TIEPHUO/T;

— omnepupoBaTh Ha 0a30BOM YpPOBHE TOHATUAMM. TIpsAMas ©W  oOpaTHasd
MPOMOPITHOHAILHOCTh  JIMHEWHAs,  KBaJpaTW4Has, JiorapudMuueckas H
nmokazaTesibHas ()yHKIIUW, TPUTOHOMETPpHUYECKHE (PYHKITHH,

— pacmo3HaBaTh TpaduKH dSJIEMEHTAPHBIX (QyHKIME: TpsaMor W oOpaTHOM
MPOMOPIMOHAIGHOCTH, ~ JTUHEHHOW,  KBAJAPATHYHOM, JIOTApU(MUUECKOW |
MOKa3aTeIbHON (DYyHKITHH, TPUTOHOMETPHUUECKHIX (DyHKITHH;

— COOTHOCHTh TpauKu dIeMEHTApHBIX (yHKIWNA: mpsAMOol W  oOparHOM
MPOMOPIIMOHAIGHOCTH, ~ JIUHEHHOW,  KBAJAPAaTHYHOM, JIOTApU(MUUECKOW |
nokasarenpbHOW (yHKIWH, TpUTOHOMETpUYECKUX QYHKIHA ¢ Qopmyamu,
KOTOPBIMU OHH 33JIaHbI,

— HaxoJuTh N0 rpaduKy NPUOIMKEHHO 3HAUEHUSA (PYHKIIMH B 3aJaHHBIX TOUKAX;
— ompenensath 1o rpaduky cBoiicTBa (PyHKIMM  (HYJH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEKYTKM MOHOTOHHOCTH, HauWOOJIbIIUE W HAWMEHBIIINE
3HAUEHUS U T.I1.),

— CTpOUTH 3Cku3 rpaduka QyHKIMH, yIOBIETBOPSIONICH MPUBEACHHOMY HAO0PY
yCIOBHH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HAUCHUE (PYHKIIMU B 3aJaHHOM
TOYKE, TOUYKHA SKCTPEMYMOB U T.11.).

B noBceaHEBHOM KW3HU U IPUA U3YUEHUU APYTHX MPEIMETOB:

— onpeoensimes no epagpuram c80UCMBEA PeallbHbIX NPOYECCO8 U 3ABUCUMOCIET
(HaubonbUuue U HaUMeHbUUe 3HAYCHUs], NPOMEICYMKU 03PACMAHUSL U YObIBAHUS,
RPOMEINICYMKU 3HAKONOCMOSIHCIMBA U M.N.) 8 YCIOBUSIX C80€20 'PecUoHd, 20pood,
nocenxa,

— UHMepNPemuposams C8OUCMEA 6 KOHMEKCme KOHKPEMHOU NPaKMuyecKko
cumyayuu 8 yClosusix c80e20 'pecuond, 20pood, NOceKd.

Obyuarowuticsi Ha 6A3080M YPOGHE NOTLYYUM BO3MONCHOCHL HAYUUMbC.

— onepuposamv NOHAMUSIMU. 3ABUCUMOCTb  BETUYUH, (DYHKYUS, apeyMeHm u
3HaueHue QyHrkyuu, 00nACmb OnpeoeseHuss U MHONICeCM80 3HAYeHUll (QYHKYUL,
epaghux  3asucumocmu, epagux  pyukyuu, Hymu  QYHKYuu, NPOMeNCYmKu
3HAKONOCMOSHCMGA, B03PACMAHUE HA YUCIOBOM NPOMeEdCymKe, yovieanue Hda
YUCTIOBOM NPOMENCYmMKe, HaAuboIvbulee U HauMeHvuiee 3HAYeHUe QYHKYuu Ha



YUCTIOB0M NPOMECYMKe, NePUuoOudecKas (QyHKyus, nepuoo, 4emudas u Hedemudas
dyuryuu;
— onepupogams NOHSAMUAMU. NpsSMAsi U  00pamHAs NPONOPYUOHATbHOCb,
JIUHENiHAs, K8AOpamuyHas, Jjnocapugmuyeckas u NOKA3AMeENbHAs  QYHKYUU,
mpucoHoMempuyeckue QyHKyul,
— onpeodessimb 3HAYeHUe (GYHKYuU NO 3HAYEHUID apeymeHmd npu 'pa3iudHbIx
cnocooax 3a0anust yHKyuu,
— CMpoUmsv 2paghuxu u3y4yeHHvIX QYHKYUL,
— ONUCHIBAMb NO 2paAPuUKY U 8 NPOCMEUUUX CIYUasX no opmyne nogeoeHue u
ceoticmea yHkyuii, Haxoo0ums nNo epaguxy GyHKyuu HauboILULUE U HAUMEHbULUE
SHAYeHUsl;
— Cmpoumv 2CKU3 2pagura GyHkyuu, yoosiemeopsiioueti npueeoeHHomy Habopy
VCL08UTL (NPOMENCYMKU BO3PACMAHUSL/YObIGAH S, 3HAYEHUE DYHKYUU 6 3A0AHHOI
mouyke, Mmo4KU IKCMPEMyMOo8, ACUMNIMOMbL, HYIU PYHKYUU U m.o.),
— peuiams ‘ypasHeHus, npocmeriuiue cucmemsl YpasHeHutl, UCnoIb3ys Cceolcmea
GyHryuti u ux epaguxos.
B noeceonegnoli scuznu u npu usyuenuu Opyeux y4eOHvix npeomemos:

onpedensime N0 2pagukam U UCNOIBL308AMb OJisl 'PeuLeHuss NPUKIAOHbIX
3a0a4  C8OUCMBA 'PeaibHbiX NPOYecco8 U 3a8UCUMOCmel  (Haubolvuiue U
HAUMeHbUUe 3HAYEHUs, NPOMENCYMKU GO3PACMAHUA U YOvieanus @GyHKyuu,
RPOMEJCYMKU 3HAKONOCMOSHCMEA, ACUMAMOMbL, Nepuoo u m.n.) 8yCl0GUsX
C80€20'pecuona, 20pood, NoCeKd;

UHMeEPNRPEMUpPo8ams C8OUCMEA 8 KOHMEKCMe KOHKPEMHOU NpaKmuyeckol
cumyayuu 8yCl08UsX C80€20'pecuond, 20pood, NOCeIKd,
- onpeoesimes no 2paguram npocmeriuiue XapaKmepucmuky nepuooudecKux
npoyeccog 8 OUONocUU, DKOHOMUKE, My3blKe, 'PAOUOC8a3U U Op. (amMniumyoad,
nepuoo u m.n.) 8Yclosusix C80e20 pecuUoHd, 20pood, NOCeIKd.

Pasngen 5. DjieMeHTBI MATEMATHYECKOI0 AaHAJIN3A

OOyuarornuiicss Ha 0a30BOM YPOBHE HAYUHTCS:

- orepupoBaTh Ha 0A30BOM YPOBHE TOHATHSAMH:. MPOM3BOAHAS (DyHKIIMHA B
TOUKE, KacareabHas K rpaduky QyHKIUH, MPON3BOIHAS (DYHKIIHNH;

— OTIPENIENATh 3HAUCHUE TPOW3BOJHON (PYHKIIMH B TOYKE TIO H300pPAKEHUIO
KacaTelbHON K rpaduKy, MPOBEICHHON B ATOM TOUKE;

— peraTh HECIOKHBIE 33/1a4ud Ha MPUMEHEHHUE CBSI3W MEXIY MPOMEXYTKAMHU
MOHOTOHHOCTH ¥ TOYKaMH »JKCcTpemMymMa QYHKIWWA, C OJHOW CTOPOHBI, H



MPOME)KYTKAMH 3HAKOIIOCTOSTHCTBA W HYJISIMH TIPOW3BOJHON 3TOW (DyHKIIMHA — C
JIPYTOM.

B noBceaHeBHOM KW3HU U IPHA WU3YUEHUHN APYTHX MPEAMETOB:

— MoJIB3ysICh  rpadkamMu, CpaBHHUBATh CKOPOCTH BoO3pacTaHus (pocTa,
MOBBIIIICHAS, YBEIIMUCHUS M T.I1.) WJIU CKOPOCTH yObIBaHWS (TTaJCHUS, CHYKCHHS,
YMEHBINEHUSA 1 T.11.) BEIMYHH B PEATBHBIX MPOIECCaX;

— COOTHOCHTH TpaWiKh pEaTbHBIX TMPOIECCOB M 3aBUCHMOCTEH C HX
OTIMCAHUAMH, BKJIIOYAIOMAMH XaPAKTEPUCTHKH CKOPOCTH HM3MEHEHWs (OBICTPHIN
POCT, TJIaBHOE TIOHM)KCHHE | T.11.);

- WCITOJIB30BaTh TpaMKH PEabHBIX IMPOIECCOB U PEHICHUS HECIIOXHBIX
NPUKIAAHBIX 33734, B TOM YHCIE ONpeaeisas 1o rpaduKy CKOPOCTh XO0Ha
npoiiecca.

Obyuarowuticsi Ha 6A3080M YPOBHE NOTYYUM BOZMONICHOCIb HAYYUMBCSL.

— onepuposams NOHAMUSMU NPOU3BOOHAS. (PYHKYUU 6 MOYKe, KACAMENbHAS K
epaghuxy yHxyuu, npouzsooHast PyHKyuu,

— GRIYUCTIAMb  NPOU3EOOHYIO OOHOYNEHd, MHO2OYIEHd, KEAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL PYHKYUIL,

— GBIYUCTISIMG  NPOU3BOOHBIE INEMEHMAPHLIX (QYHKYull U UxX KOMOUHAYUM,
UCNOIL3YSL CNPABOYHbIE MAMEPUAIbL,

— uccneo0o8ams 6 NPOCMeuux Cyyasx GyHKyuyu Ha MOHOMOHHOCMb, HAXOOUMb
HauboOILULLE U HAUMEHBULUE ZHAYEHUS PYHKYUT, CMPOUMb 2PAPUKYU MHO20YTIEHO8
U NpoCmenuux 'PayuoHaIbHLIX  (PYHKYULL ¢ UCNONB308AHUEM  annapamd
MamemMamuyecko20 aHanusd.

B noBceaHeBHOM KU3HU U PU U3YUYEHUHU APYTHX yUSOHBIX MPEIMETOB:

peutams NPUKIAOHbIE 3a0a4u u3 Ouono2ul, QUsUKU, XUMUU, IKOHOMUKU U OPYUX
npeoMemos, CEA3AHHbIE C UCCTIE008AHUEM XAPAKMEPUCUK 'DEATIbHBIX NPOYECCO8 8
VCI0BUAX CB0E20 'pecuond, 20pood, NoCeIKd, HAXONCOeHUuUeM HAUubOIbuux u
HAUMEHbULUX 3HAYEHUT], CKOPOCMU U YCKOPEHUS U T.N.;

- WHTEPIPETUPOBATH MTOTYUYEHHBIE PE3YJIBTATHI.

Pa3znen 6. CtaTicTuka u Teopusi BepOSITHOCTEH, JIOTUKA U KOMOHMHATOPUKA

OOyuarornuiicss Ha 0a30BOM YPOBHE HAYUHTCS:

— omepupoBaTh Ha  0a30BOM  YPOBHE OCHOBHBIMH  OIHMCATCIbHBIMU
XapaKTePUCTUKAMH YHCIIOBOI0 Habopa: cpemHee apudMETHUECKOS, MeEAuaHa,
HanOOJIbITNICE U HAUMCHBIIICE 3HAUCHMS

— omepupoBaTth Ha ©0a30BOM YPOBHE TOHSATHSIMH. YacTOTa W BEPOATHOCTH
COOBITHS, CIy4aliHBIM BBIOOP, OIBITHI C PABHOBO3MOXKHBIMH 3JICMCHTAPHBIMH
COOBITHSIMH,



— BBIUKCIIATh BEPOSITHOCTH COOBITHI HA OCHOBE MOJ/ICUETA UKCIIA UCXO0B.

B noBcenHeBHOM )XU3HU U PU U3YUYCHUU APYTUX MPEAMETOB:

— OIICHWBATh W CPABHUBATh B MPOCTHIX CIydasX BEPOSATHOCTA COOBITUH B
peabHOM KM3HU B YCIIOBUAX CBOETO PETUOHA, TOPOJA, MOCEIIKA;

— YUTaTh, COMOCTABJIATh, CPABHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIydasx
peajbHblE [JaHHBIC PErvMoHa, TMPEACTABJICHHbIE B BUIE TaOJUIl, JUarpamm,
rpaduKoB.

OOyuatornuiicss Ha 0a30BOM YPOBHE MOJIYUYHT BO3MOXKHOCTh HAyUHUThCS:

- MMETh TPEACTABJICHUE O JUCKPETHBIX W HEMPEPBIBHBIX CIydaitHbIX
BEJIMUMHAX U PACTIPENICTICHUSIX, O HE3aBUCUMOCTH CJTyYalHbIX BEJTUUYMH;

— MMETh TIPEACTABJICHHE O MaTEeMAaTHUYECKOM OXWUJAHUM U JUCIICPCUH
CIIy4YaWHbIX BEJIMYMH,

- MMETh TMPEACTABIICHUE O HOPMAJIbHOM pACHPEACIICHUH W NpUMEpax
HOPMAaJIbHO PacipeacsICHHBIX CITy4YailHbIX BEJIMYWH,

- MOHUMATh CYTh 3aKOHA OOJIBIIMX YKCET U BBIOOPOYHOTO METOa U3MEPEHUS
BEPOSTHOCTEM,

- UMETH MPEJICTABICHUE 00 YCIOBHON BEPOSITHOCTH U O MOJTHOM BEPOATHOCTH,
MIPUMEHATH UX B PELICHUU 3a4a4,

- MMETh MPEACTABICHUE O BAXKHBIX YAaCTHBIX BHAAX PACIPEACICHUNA H
MIPUMEHATH UX B PELICHUU 3a4a4;

- AMETHh MPEACTABJICHUE O KOPPEIALMUA CIyYalHBIX BEJIIMYUH, O JIMHEUHOW
perpeccuu.

B noBceHEBHOM )KU3HU U PA U3yUYCHUU APYTUX MPEAMETOB:

- BBIUUCIISATh WA OLEHUBATh BEPOSATHOCTU COOBITHI B peaibHOM JKU3HU B
YCIOBUAX CBOETO PETHOHA, TOPOJa, MOCEIIKA;

- BBIOUPATH MOIXOAAIINE METOABI MPEACTABICHUA U 00padOTKH JTAHHbBIX

- YMETh pEIIaTh HECJIOKHBIE 33/1a4M HA MPUMEHEHUE 3aKOHA OOJIBIIUX YUCET
B COLIMOJIOTHH, CTPAaXOBAaHUHU, 3/IPABOOXPAHEHUH, OOECHEUEHUU OE30MACHOCTH
HACEJICHHUS PETHOHA, TOPO/JIa, TOCEJIKA B UPE3BhIUANHBIX CUTYALIHUX.

Paznen 7. TekcToBble 3a1a4n

OOyuarommuiicss Ha 6a30BOM YPOBHE HAyUUTCH:

— pemaTh HECJI0KHbBIE TEKCTOBBIC 3a/]aUM PAa3HBIX THITOB;

— aHANIM3WPOBATh YCIIOBUE 3a/1aUM, TPH HEOOXOAUMOCTH CTPOUTD IS €€ PEIICHUS
MaTEeMaTHYECKYIO MOJIEITh;

— MOHWMATh W  HCHOJB30BAaTh JUISI  PEHICHWS  3adadd  WH(POPMAIHIO,
MPEACTABIICHAHYIO B BHJAC TEKCTOBOW W CHMBOJIBHOW 3alHCH, CXEM, TaOJwil,
auarpaMm, rpauKoB, PHCYHKOB;



— JeHCTBOBATH IO AITOPUTMY, COJICPIKAIIEMYCSA B YCJIOBUM 33/1a4H;

— HCIMOJIb30BaTh JOTUUECKUE PACCYKACHUS MIPU PEIICHUH 33/1aUH;

— paboTtaTh ¢ W3OBITOUHBIMH YCIOBHSIMH, BHIOMpas W3 Bced wuHMOpMaImu,
JAHHbIE, HEOOXOIUMBbIE /TS PEIICHUS 3a/1aUH;

— OCYUIECTBJIATh HECIOXKHBIA MEPEOOP BO3MONKHBIX PEIICHHM, BHIOMpPAs U3 HUX
OTNITHMAJTBHOE TI0 KPUTEPHIM, C(POPMYTMPOBAHHBIM B YCIIOBUH,

— QHAJIU3UPOBATh M HUHTEPIPETUPOBATH TMOJYUCHHBIE PEIICHUA B KOHTEKCTE
YCIIOBUSA 3aJ]a4H, BEIOMPATh PEIICHUS, HE TPOTUBOPEUAIIINE KOHTEKCTY,

— pemaTh 33/1auM Ha pacueT CTOMMOCTH MOKYTIOK, YCIIYT, MOE30K U T.11.;

— pemiaTh HECJIOXKHBIC 33/Jaud, CBSI3aHHBIC C JOJIEBHIM YYacTHEM BO BJIAJICHUH
dbupmoii, mpeanpUATHEM, HEABHKUMOCTBIO;

— pemarb 3aa4d Ha TPOCTHIC TPOIEHTH (CHCTEMBI CKHIOK, KOMHCCHHM) M Ha
BBIUMCIICHAE CIIOKHBIX IMPOLICHTOB B PA3JMYHBIX CXEMAaxX BKJIQJOB, KPEAWTOB H
UTIOTEK;

— peliarh MPAaKTHYECKHE 3aJadyM, TPeOYyIOIIMEe HCIOJIb30BAHUSA OTPUIATEIbHBIX
YUCEI. HA ONPEIECIICHUE TEMIIEpaTypbl, Ha OINPEACIICHUE IOJIOKEHUA Ha
BPEMEHHON OCH (10 Haled 3pbl U MOCJE), Ha JABM)KCHHUE JCHEKHBIX CPEICTB
(mpuxo/pacxo.), Ha ONpeAesICHUE Ty OUHBI/BBICOTHI M T.11.;

— MCMOJIb30BaTh MOHATHE MaciTada Ul HAXOXKIACHHUS PACCTOSHUN M JUIMH Ha
KapTax, MJIaHaX MECTHOCTH, MJIaHaX NOMENIEHUM, BBIKPOWKAX, mpu padoTe Ha
KOMIBIOTEPE U T.II.

B noBcenHEBHOM )KU3HU U IPA U3yUYCHUU APYTUX MPEAMETOB:

—  pewiamb  HeCN0)CHble  NpaKmuueckue 3a0ayu, GO3HUKaAWUuue 6
CUMYAUUAX NOBCEOHEEHOU HCUHU 6 YCII0BUAX C60E20'PEeCUOHA, 20P00A, NOCETIKA.
Oo0yuarowuticsi Ha OA3080M YPOGHE NOTYYUM 8OZMOICHOCb HAYYUMBCAL!

— pewams  3a0aYu PAsHLIX  MUNOG, 6 MOM Yucie 3a0a4u  NOGLIULEHHOI
mpyoHocmu,

— 8bIOUPAMb ONMUMATBHBLE MEMOO 'Peutensi 3a0a4u, 'PaAcCMampusads 'paziudtble
Memoowi;

— CMpouUms MOOC/Ib' PeuleHUsl 3a0a4il, NPOBOOUMb OOKA3AMENbHBIE PACCYHCOCHUSL,
— pewams 3a0aqu, mpeoOylowue nepedoOpa BAPUAHMOB, NPOGEPKU 'YCIOGUI,
8b100pa ONMUMATBLHO20'Pe3YTbINamd;

— AHATU3UPOBAMB U UHMEPNPEeMUPOSAms 'Pe3yIbmamuvl 8 KOHMEKCme "VCI0GUs.
3a0a4u, ulOUPAMb' PeuLeHUsl, He NPOMUBOpeYaujue KOHMeEKCHty,

— nepesooums npu 'peuleHul 3a0aqu uHGopmayuio u3 00Hol Gopmvl 8 Opyeyio,
UCNONB3YSL NPU HEOOXOOUMOCIMU CXeMbl, Mabnuywl, 2paguru, OUACpamMmsi.

B nosceonesnoii scusnu u npu uzyyenuu Opyeux npeomemos:



— 'peurams Npakmudeckue 3a0a4u U 3a0a¥u u3 0pyeux npeomemos 8YClOGUSX
CB0€20'pecuoHa, 20pood, NOCeIKd.

Pa3znen 8. I'eomerpus

OOyuarornuiics Ha 0a30BOM YPOBHE HAYUHUTCS:

— orepupoBaTh Ha 0A30BOM yPOBHE MOHATHSAMH:. TOUKA, MPAMas, TIIOCKOCTh B
MIPOCTPAHCTBE, MAPALIETBHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX U TIIOCKOCTEHH;

- pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHWUKOB (MPU3Ma, IHPAMHUJA,
MPAMOYTOJIbHBINA Mapajiienenumnes, Ky0);

— n300pakarb mW3ydaeMble (UTYPHI OT PYKH M C TMPUMEHEHHEM IPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB;

- nenath (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BuI CBEpXY, COOKY, CHHZY;

- W3BJIEKaTh WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUTypax,
MPEACTABJIICHHYIO HAa YEPTEKaX U PUCYHKAX;

- npuMeHsTh  Teopemy  [ludparopa Tpm  BBHUHCICHUH  SJIEMEHTOB
CTEPEOMETPUIECCKUX (pUTYP;

- HAaXOJUTh  OOBEMBI W  TUIOHIAAM  TOBEPXHOCTEH  MPOCTEHUIINX
MHOTOTPAHHUKOB C MPUMEHEHHEM (HOPMYT;

- pacmo3HaBaTh OCHOBHBIE BU/BI TEJ BpalleHUs (KOHYC, WIMHAP, cdepa u
mrap);

- HAaXOJUTh  O0BEMBI W  TUIOHIAAW  TOBEPXHOCTEH  MPOCTEHUIINX
MHOTOTPAHHUKOB U TEJI BPAIICHUA C TPUMEHEHUEM (DOPMYIT.

B nosceonesnoil scusnu u npu uzyyenuu Opyeux npeomemos:

- COOMHOCUMb  AOCMPAKMHbIE 2eoMempuyeckue NOHAMUS U Gakmvl ¢
'DEANbHBIMU HCUSHEHHBIMU 00BbEKMAMU U CUMYAYUSMU 8 'YCILOBUSX C80€20'DecUOHd,
20po0oa, nocexd,

— UCNONIL308AMb CEOUCMBA NPOCMPAHCMBEHHBIX 2COMEMPUUECKUX pueyp O
peutenusi Munogvlx 3d0ay NPAKMUYECKO20 COOCPAUCAHUS 8 'VCIOBUSX CB0e2O
pecuoHa, 2opood, NOCeaxd,

- COOTHOCHTH TIJIOMIAIA TOBEPXHOCTEH TENl OJIMHAKOBOW (DOPMBI PA3TUIHOTO
pa3mepa;

- COOTHOCHUTH OOBEMBI COCY 0B OJMHAKOBOH (HOPMBI PA3TMIHOTO pa3Mepa;

- OIlCHUBATh (HOPMY TPABHWIIBHOTO MHOTOTPAHHWKA TOCJE CIHJIOB, CPE30B H
T.1. (OmpenensTh KOJMWYECTBO BEpIIWH, pedep W TpaHEeH MOJyUEHHBIX
MHOTOTPAHHHUKOB ).

Oo6yuarowuticsi Ha OA3080M YPOBHE NOTYYUM BOZMONCHOCb HAYYUMBCSL!



— ONepupo8ams NOHAMUAMU: MOYKA, NPIMAs, NIOCKOCMb 8 NPOCMPAHCIEe,
napanieibHOCmy U NEPREHOUKYISPHOCIb NPSAMBIX U NIIOCKOCMET,

npumensmv OJisl 'peuleHus 3a0ay ceomempudeckue Qakmol, eciu ycuosus
npuMeHeHus 3a0aHvl 8 SIBHOT popme;
— peulams 3a0a4u HAd HAXONCOCHUE 2eOMeMPUYECKUX BelUdUn no 00pasyam
WU ANeOPUMMAM;
- oenams (8bIHOCHbIE) NIOCKUE YePMedCU U3 'PUCYHKO8 00beMHbIX ueyp, 8
MOM YUCIe PUCO8AMb 8UO C8EPXY, COOKY, CMPOUMb Ce4eHUst MHO202PAHHUK OB,

ussneKams, UHMEPNPemuposams U npeoopazosuleaAms UHDOPpMAYUIO O
2eoMempudecKux ueypax, npeoCmasieHuyo Ha 4epmedicax;

npuMeHsims 2ceomempuyeckue (paxmel OJisl 'peuleHust 3a0ay, 8 Mmom Yucie
NPeonoacaruux HeCKOIbKO ULde08 PeuLeHusl;
- ONUCKIBAMb  B3AUMHOE  'DACNONOJCEHUE  NPAMbIX U NIOCKOCmell
npocmpancmee;
- Gopmynuposams c80liCMEaA u NPUSHAKU uyp,

00KA3LIBAMb 2COMEMPUYECKUE YIMBEPIHCOCHUSL,

gnademes CMAHOAPMHOU  Kilaccugpurayueti  npoOCMpPAHCMEEHHBIX — ueyp
(nupamuovl, npusMsl, NAPALIENeNUNeosl);

HAxXo0ums 00vembl U NIOUWAOU NOBEPXHOCMEN 2eOMemMpPUYeCcKUx mei ¢
npumMeHeHuem Gopmyr;
- BHIYUCTISIM G PACCMOANUS U 'VeTIbl 8 NPOCMPAHCEGE.
B nosceonegnoil scusnu u npu uzyyenuu Opyeux npeomemos:
- UCNONIL308AMb  CEOUCMBA 2€OMEMPUYECKUX (ueyp O 'peutenuss 3a0a4
NPAKmu4ecko20 xapakmepa u 3a0ad u3 opyeux o0nacmeti 3HAHULE 'YCI0GUSX
C80€20'pecuona, 20pood, NOCeKd.

Pa3nen 9. BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

OOyuaromuiicst Ha 6a30BOM YPOBHE HAYUUTCH:

orepupoBaTh Ha 0a30BOM YPOBHE TMOHATHEM JACKAPTOBBI KOOPIWHATHI B
MPOCTPAHCTBE;
- HAXOJWUTh KOOPJAWHATHI BEPIIMH Ky0a U IPSMOYTOJIEHOTO TTapaJUIeIeTunea.
Ob6yuarowuticsi Ha OA3080M YPOBHE NOTYYUM BOZMONCHOCb HAYYUMBCSL!
- OTIEPUPOBATH MOHATHSIMH JEKAPTOBHI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YTOJd MEKIY
BEKTOPAMH, CKAJIAPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI,



— HAXOJUTh PACCTOSHHE MEKIy [ABYMsS TOYKAaMH, CYMMY BEKTOPOB H
NPOW3BEACHWE BEKTOpPa HA 4YHCIIO, YTroJd MEXIy BEKTOpaMH, CKaJSIPHOE
IIPOM3BEICHUE, PACKJIAABIBATH BEKTOP IO ABYM HEKOJIIMHEAPHBIM BEKTOPaM;

— 3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JCKAPTOBOM CHCTEME KOOPAMHAT,

— pelars IpPOCTEHINME 3a]a4n BBEICHUEM BEKTOPHOTO Oa3wuca.

Pa3znen 10. UcTopusi MaTeMaTuKu
OOyuaromuiicst Ha 6a30BOM yPOBHE HAYUUTCH:

- OMUCHIBAaTh OTACJIBHBIE BBLAAIOIIMECS PE3YJIbTAThl, IMOJIYYEHHBIE B XOJE
Pa3BUTHS MATEMATHKU KaK HAyKH,

- 3HaTh MPUMEPBl MATEMATUYECKUX OTKPHITUA W HMX aBTOPOB B CBA3U C
OTEYECTBEHHON U BCEMUPHOWU UCTOPUEN,

- ROHUMaMb Pob Mamemamuku 6 pazeumuu Poccuu, pezuona, 2opooa.
Obyuarowuticsi Ha OA3080M YPOGHE NOJLYYUM 80ZMONCHOCb HAYYUMBCAL

- npeoCmasiiams — 6KIA0  BblOGIOWUXCS  MAMEMAMUKOE 6  'pA36Uumue
MAMEMAMUKYU U UHBLX HAYYHBIX 00aacmel;

- HOHUMamb pob mamemamuku ¢ pazeumuu Poccuu, pezuona, 2opooa.

Pasznen 11. Meroabpl MaTeMaTHKH

OOyuaromuiicst Ha 6a30BOM YPOBHE HAYUUTCH:

— TPUMEHATh W3BECTHBIC METOMbI MPU PEIICHUHM CTAHJAPTHHIX MATEMaTHUECKUX
3azay;

— 3aMeyaTh M  XapaKTepU30BaThb  MATEMATUYECKUE  3aKOHOMEPHOCTH B
OKPYKAIOIIEN NEUCTBUTEIIBHOCTH,

— TPUBOAWATH TMPUMEPHI MATEMATHUYECCKUAX 3aKOHOMEPHOCTEH B MPUPOJE, B TOM
YUCTIE XapaKTEePU3YIOLIUX KPAacOTy M COBEPIICHCTBO OKPY KAIOIIETO Mupa |
MPOU3BEICHUN UCKYCCTBA.

Obyuarowuticsi Ha OA3080M YPOGHE NOTLYYUM 8OZMONCHOCb HAYYUMBCL!

- WCIOJBb30BAaTh  OCHOBHBIE ~ METOJBI  JIOKA3aTeNIbCTBA,  MPOBOJIUTH
JIOKA3aTEIbCTBO U BBIMOJHATH OMPOBEPIKEHHUE;

- MPUMEHATH OCHOBHBIC METOBI PEIICHHS MAaTEMaTHUECKUX 33714,

— Ha  OCHOGE  MAMeMAMuyeckux  3aKOHOMEpPHOCmel 8  Npupooe
Xapakmepuzo8ames KpAcoOmy U COBEPULEHCIBO OKPYICAIOUe20 Mupd, 'pecuoHd,
20po0a u Npou3eedeHUll UCKYyCCmed,



- MPUMEHATh NPOCTECHINIME MPOrpaMMHBIE CPEACTBA U BJICKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMbI TIPU PEIICHUN MAaTEeMaTHUYECKHUX 3aau.

4. COAEP)KAHUE YYEBHON JUCILUTLIVHBI

Beenenue

MaremaTtnka B HayKe, TEXHHKE, SKOHOMHUKE, WH(OPMAIMMOHHBIX TEXHOJIOTHSIX H
MPAaKTUYECKOH JesaTeNbHOCTH. llemm w 3amaund  W3ydeHUs MaTeMaTHKH B
YUPEKACHUAX HAYATLHOTO U CpeaHero npoheCCHOHAIBHOTO 00pa30BaHUsI.
AJI'EBPA

JIeCTBUTENIbHBIC UMCTIA

Lleapie wm paumoHajibHble uMcaa. JleldcTBUTENbHBIE 4YuCIa. beCKOHEUHO
yOBIBafOIIasi ~ TeOMETpPUYECKas  mporpeccus.  ApudMeTHdeckwit  KOPEHb
HarypaibHOW  cTeneHu. CTeneHb ¢  HATypajbHBIM W JACHCTBUTEIIHHBIM
MOKa3aTeJISIMHU.

Crenennast QyHKITUSA

Crenennas ¢yHkmms, ee cBoicTBa W rpaduk. Bzaumuo obOpaTHbIe (DYHKIHH.
PaBHOCHIIbHBIEC YPABHEHHS U HEPABEHCTBA. MppanmoHanbHble ypaBHEHUS.
[TokazarenpHas u JorapudMudeckas PyHKIHH.

[TokazarenpHass QyHKIMA ©  JorapudmMudeckas, CBOWCTBA U  rpaduku.
[lokazarenbHbie U JorapuMUUYECKUE YypaBHEHUS W HEpaBeHCTBA. CHCTEMBI
MOKa3aTeNIbHBIX U JIOTApU(PMHUUECKUX YPABHEHUH U HEPABEHCTB.

OCHOBBI TPUTOHOMETPHUH

Panunannasa mepa yrna. BpamarensHoe apukeHue. CHMHYC, KOCHMHYC, TaHT'€HC U
KOTAQHT€HC YHCaa. UCHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA, (HOPMYJIbI
npuenaeHuss. CUHyC, KOCHHYC W TAaHT€HC CYMMBbI U Pa3HOCTH ABYX yTJIoB. CHHYC H
KOCHHYC JIBOMHOTO yria. @opmynsl nonosunno2o 'yend. Ilpeobpasosanus cymmol
MPUCOHOMEMPUYECKUX PYHKYULl 6 npouzseoeHue u npou3seoeHust 6 Cymmy.
Buipaocenue mpuconomempuueckux @yHKyuti  4epes MmMaueeHc NOoA0BUHHO2O
apeymenma. [1peobpazoBaHms MPOCTEHIIIMX TPUTOHOMETPHUECKUX BHIPAKCHUH,
[TpocTeiiimme TPUTOHOMETPUUECKUE yPaBHEHUA. PerieHne TPUTOHOMETPUUCCKUX
ypaBHeHMH. [Ipocmetiuiue mpucoHomempuyeckue HepaseHcmsed. Apkcunyc,
APKKOCUHYC, APKMAHCEHC YUCILA.

Tpuronomerprueckne pynkiuu. O6IacTh OMPEeACTICHUS U MHOXECTBO 3HAUCHUH;
rpaduk (yHKIMH, TOCTPOCHHE TpadukoB (YyHKIMH, 3aJaHHBIX Pa3IMUYHBIMH
crocodamu.

CpoiictBa (DyHKIIMA. MOHOTOHHOCTH, YETHOCTHh, HEUETHOCTH, OTPAHUYCHHOCTD,
MEePUOANYHOCTh. [IpoMekyTkm BoO3pacTaHus ¥ yObIBaHWS, HaWOOJBIEE W
HAaWMCHBINICC 3HAUCHWA, TOUKH OJKCTpemyma. [ padudeckas WHTEpHpETaIns.
[Tpumeps! GyHKITMOHATBHBIX 3aBUCHUMOCTEH B PEATHHBIX MTPOIIECCaX U SBJICHUSIX.



HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[IpounsBoanas
[locnemoBaTenbHOCTH. CrtocoOsbI 3aJaHus u CBOWCTBA UCITOBBIX
MOCJIEA0OBATEILHOCTEMN. Touamue 0 npeoeje nocned06amellbHOCmU.

Cywecmsoganue npeoeia MOHOMOHHOU O2PAHUYEHHOU NOCIe008AMENbHOCIU.
CymMupoBaHHE TIOCIIEIOBATENbHOCTEH. beckoHeuHO yOBIBatOIIIas TeOMETPHIECKAs
MIPOTPECCHS U €€ CyMMa.

Ionusamue o nenpepwvigHocmu QyHKYUU.

[lpousBomHas. [IOHATHE O TPOW3BOAHOW (YHKIIMH, €€ TECOMETPHUSCKHH U
(¢uzuueckuii  cMbBICI.  YpaBHEHHE KacaTelbHOW K Tpaduky  (yHKIHH.
[Tpon3BomHBIE CYMMBI, Pa3HOCTH, MPOM3BEACHHS, dYacTHOTrO. [Ipom3BomHBIC
OCHOBHBIX 3JIEMEHTapHBIX (yHKIHH. [IpuMeHeHrne Mpou3BOAHON K MCCIICTOBAHUIO
dbyakuit w mocrpoeHuto rpadukos. [Ipouzeoonvie obGpamuoli  pynkyuu u
KOMRO3UYUU QyHKyu.

[TpuMepsl UCTOIB30BAHKS TTPOUZBOAHON TS HAXOXKACHUS HAWITYUIIETrO PEIICHUS
B MPUKJIAJAHBIX 3a7adax. Bropas mpou3BoHas, €€ TEOMETPHUECKUN U (PU3NICCKUiA
cMbici. [IpuMeHeHre TMPOM3BOIHOW K HWCCIICNOBAHHMIO (DYHKIHH W TIOCTPOSHHUIO
rpadukoB. HaxoxaeHHWE CKOPOCTH Ui MpoIecca, 3adaHHOro (opmyioil u
rpaduxom.

HUurerpan

[lepBooOpaznass u wHTEerpan. lIpuMeHeHuEe OMPEeAEeNCeHHOTO WHTErpana i
HaXOXXJEHUsA IUIONIAAM KpHWBOJMHEWHOW Tpanemuu. @Oopmyna HeioTona
Jletibnuna. [Ipumepsl npuMeHEeHH HHTETPaNa B GU3UKE U TEOMETPHH.
KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN
DJIEeMEHThl KOMOUHATOPUKHU

OcHoBHBIE TOHATHS KOMOWHATOpPUKH. [lepecTaHOBKM, pa3MeIIEeHUsA, COUCTAHWS.
3amauu Ha MOJCYET YWCIIa Pa3MEIICHHWH, TMEPECTAHOBOK, coueTaHui. Pemenue
3a7a4  Ha mnepedop BapuaHToB. {®opmyna OunHoma Hpiotona. CpoiicTBa
OomHOMHUHAITBHBIX K03 duimentoB. Tpeyromsuuk [lackans.

DJIEMEHTHI TEOPUHU BEPOSITHOCTEH

CoObiTHEe, BEPOSATHOCTh COOBITHA, CJIOKEHHE M YMHOXEHHUE BEPOATHOCTEH.
THonamue o nezagucumocmu codovimuil. J[uckpemuas Ciy4arinas 6eIu4uHd, 3aKOH
ee 'pacnpeoenenus. Yucnogeie xapakxmepucmuku —OUCKPEMHOU  CYYaHOl
genuyunvl. [lonsamue o 3axone OONbULUX YUCe.

DJIEMEHTHI MAaTEMaTHIECKON CTaTUCTUKH

[IpencraBnenne  AaHHBIX(TAOMWIBI, OWArpaMMmbl, TpadUKH), 2eHEPanIbHA
COBOKYNHOCM®b, 6blOOpPKA, CpedHee apugmemuyeckoe, meouana. llonsmue o
3a0a4ax MamemMamuyeckoi CmamucmuKi.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCHHbIX MEMOo008.



I'EOMETPUA

CrepeomeTtpus

[TpsiMbie ¥ MIIOCKOCTH B TPOCTPAHCTBE

B3anmHoe pacnoniokeHue JBYX TpsMbIX B TpocTpaHcTBe. llapaymienbHOCTh
npsaMor W MmiIockocTd. I[lapamnenbHOCTh MIOCKOCTEH. [leprneHauKyIapHOCTD
npAMOi M 1IockocTh. [lepneHauKkynsap ¥ HaAKJIOHHAs. YTOJN MEXAYy MNPAMOH H
TLIOCKOCTBIO. JIByrpaHHbIi YTOJI. Yron MEXKTY TUIOCKOCTSIMM.
[lepneHANKYIAPHOCTH ABYX MJIOCKOCTEM.

I'eomeTpuueckre mnpeoOpa3oBaHUs TPOCTPAHCTBA. TaAPAUICIbHBIA TEPEHOC,
CUMMETPHS OTHOCUTENHHO TUIOCKOCTH.

[TapannensHoe npoekTupoBanue. M300pakeHHe TPOCTPAHCTBEHHBIX (DUTYP.
MHororpaHHuKn

Bepmmnel, pebpa, rpanum MHororpaHHuka. PaspepTka. MHOrorpaHHble YTJIBL.
Brinykibie MHOrOrpaHHUKH.

[Tpusma. IIpsamas n HaknonHas npusMma. [IpaBunbHas npusma. [lapannenenunen.
Ky®.

[Tupamupa. [TpaBunbHas nupamuaa. ¥YceueHHas nupamuaa. Terpasap.
CummeTpun B KyOe, B apajuieJenunese, B Mpu3Me U MUpaMHe.

Ceuenus ky0a, IpU3Mbl U TUPAMHU/IBI.

[IpencraBiaeHne O TMPAaBWIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’ip,
JOJICKA’ AP U KKOCAP).

Koopaunatel 1 BEKTOPHI

[IpamoyronbHas (aexkapToBa) cHUCTeMa KOOPAWMHAT B TpocTpaHcTBe. Dopmyna
PACCTOSTHUS MEXIY ABYMS TOUKaMU. Y paBHEHHS C(Ephl, TUIOCKOCTUH MPAMOH.
Bektopei. Mopayne Bektopa. PaBeHcTBO BekTOpoB. (CloKEHHME BEKTOPOB.
YMHOKEHHE BEKTOpAa Ha 4ucio. Pa3iiokeHWe BEKTOpAa MO HAMpaBJICHHUSAM. YTOJ
MEXAY ABYMs BekTopamu. lIpoeknus Bektopa Ha ock. KoopaumHartel BekTOpa.
CkanapHoe Tpou3BEeACHUE BEKTOPOB.

Hcnonb3oBaHne KOOPJMHAT W BEKTOPOB MPH PEIICHHUH MATEMATHUYECKUX U
MPUKIIAIHBIX 33/1a4.

Tena v MOBEPXHOCTH BpPaLICHUS

[unuaap u KoOHyC. YcedeHHbIi KoHyc. (OcHOBaHWE, BbICOTA, OOKOBas
MOBEPXHOCTh, OOpasyromas, pa3sepTka. OceBble CEUCHHUA M CEUCHHS,
napaJuiesibHbIE OCHOBAHUIO.

[Tap u cepa, nx ceuenunsa. KacarenpHas miockoCcTh K cdepe.

HN3mepenuns B reomerpun

O6mweM u ero usMepenue. Murterpanpaas gpopmyna odbema.
dopmysl 00beMa Ky0a, PAMOYTOJILHOTO MapaJlieNIemuIieia, TPU3MBbI, [IMJIMHIPA.



®opmysibl 00beMa TUPaMUIbl U KOHyca. DopmyJibl MIOMIAAXA TMMOBEPXHOCTEH
MAIUHAPA 1 KoHyca. Dopmyitel o0bema 1rapa 1 iomanan chepol.

ITono6ue Ten. OTHOIICHUS TJIOMAACH MOBEPXHOCTEH M 00BEMOB MOAOOHBIX TEII.
MeranpeamerHsie pe3yJbTaThl

MeTranpeaAMETHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl  ydeOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPHUYIOTCSA OBJIAJICHUEM
YHUBEPCATbHBIMHUIIO3HABATEIbHbIMH,ICHCTBUSMU, Y HUBEPCATbHBIMUKOMMYHHUKA
TUBHBIMMICHCTBUSMHU,YHUBEPCAIbHBIMUPEryJIITUBHBIMUICH CTBUSMM.

1)  YHUBEpPCaJIbHbIC MO3HABATEJIbHbIE JNEUCTBUS, o0ecTeunBaoT
dhopmupoBaHHE 0a30BbIX KOTHUTHUBHBIX MPOLECCOB
o0ydJaromux cs1( OCBOCHHEMETOI0OBIIO3HAHUSIOKPY JKAIOIIETOMUPa; IPUMEHEHUEIOTH
YEeCKHX,UCCIIe0BATENbCKUXONIepaLHii,yMeHnipadoTaTbCcuH(pOpMAIUEii).

ba3oBbie jlornueckmue neCTBU;

- BBISBIATh W XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKKM MaTEMATHYECKHUX
OOBEKTOB, TIOHATHW, OTHOIICHWA MEXIy TOHATHAMH, (HOPMYJIUPOBATH
OTIpeCTICHUS TIOHATHI, YCTAaHABJIMBATH CYIIECTBEHHBIA NMPU3HAK KJTacCH(UKAIIAH,
OCHOBaHHMS JJ11 0000IICHHUS U CPAaBHEHUS, KPUTEPUU MMPOBOJIUMOI0 aHAJIN3A,
BOCTIpUHUMATh,  (OPMYJTHUPOBATH W MPeoOpa3oBBIBATH  CYXKIACHHUS:
YTBEPAUTENIbHBIE U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIKE; YCIOBHbIE,
- BBISBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M MPOTUBOPEUYUA B
(akTax, maHHBIX, HAOMIOJCHUAX W YTBEPKICHUAX, MpEiaratb KpPUTEpUHA s
BBIABJIEHUA 3aKOHOMEPHOCTEN U MPOTUBOPEUYMH,
- JeNaTh BBIBOABI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOYEHUH, YMO3AKIIXOUEHUH 110 aHAJIOTUM,
-BBIOMpATh Ccroco0 peieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOAIMA C YYETOM CaMOCTOSITENBHO
BbIJICTICHHBIX KPUTEPHEB).

5. TemaTnuyeckoe NJIaHNPOBaHNE YUEOHOI JUCHHILIUHBI

Temarnueckuii mian



HaumeHoBaHUE TEM

KonuuectBO yacoB

Bcero W3 Hux
aynutop.pa | Teopwust [TpakTyu.
oot 3aHATHSI

'BBeneHHe 2 2

Paznen: ledCcTBUTEIbLHbIE YHCJIA 12

Tema 1 [lenpie W  pauMOHAJbHBIE  YHUCTA. 2 2

EHCTBUTEIbHBIC YHCIIA

Tema 2 lbeckoHeuHO yObIBaro1ast 2 2
reoMeTpUYecKasi Iporpeccusi

Tema 3 ApupMeTHIeCKHit KOpEHb 4 4
HaTypaJIbHOU CTEIIEHU

Tema 4 CrerneHb v HATypaJIbHbIM " 2 2
NEeNCTBUTENIbHBIM [TOKA3aTesIMU

Tema 5 KonTtponbHas padora Nel 2 2

Paznen: Crenennasi pyHkuus 14

Tema 1 CreneHHass (yHKLUS, ee CBOIHCTBA U 4 4
rpaduk

Tema 2 B3anmHo-00paTHbIe QyHKIMN 2 2

Tema 3 PasHocunpHbIE YPaBHEHUs U 4 4
HEPaBEHCTBA

Tema 4 HMppauroHanbHble ypaBHEHUS 4 2 2
KonTtposbHasi pabota Ne2

Pasnen: IlokasaTenbHas pyHkuus 12

Tema 1 IToxaszaTtenpHble ypaBHEHUSAS 2 2

Tema 2 [Toka3aTenpHbIE yPaBHEHMUS 4 4

Tema 3 [Toxa3aTenpHble HEPABEHCTBA 4 4

Tema 4 [Toka3aTenbHbIE HEPABEHCTBA 2 2

Paznen: 18
JIorapupmuueckas pyHkuus

Tema 1 Jlorapudmsl 2 2

Tema 2 CpoticTBa jioraprupMoB 4 4

Tema 3 JlecaTu4HbIE u HaTypajbHbIE 2 2
norapuMbl

Tema 4 Jlorapudpmuueckas  QyHKOHA, — ee 2 2
CBOICTBA M rpaduk

Tema 5 Jlorapumuueckne ypaBHEHUS 4 4

Tema 6 Jlorapudmmueckue ypaBHEHUs U 4 2 2
HEPaBEHCTBA
KontposabHasi pabota Ne3

Paznen 7: Crepeomerpusi. [Ipsimbie U MIOCKOCTH 30
B [IPOCTPAHCTBE.

Tema 8 AxcuoMmbl crepeoMerpun. CreacTBust 2 2




13 aKCHOM CTE€PEOMETPHHL.

Tema 9 B3zanmHoe pacrnoyioxeHue JBYX 2
MPSIMBIX B IPOCTPAHCTBE.

Tema 10 [TapannenbHOCTH MIPSIMBIX u 2
MJIOCKOCTEH.

Tema 11 [TapannenbHOCTH MIPSIMBIX u 2
MJIOCKOCTEH.

Tema 12 [TapanienbHOCTh MIOCKOCTEH 2

Tema 13 Pemenue 3anau 4

Tema 14 Pemenue 3anau 4

Tema 15 [lepnieHnuKyJassp ¥ HAKJIOHHAs. YTOI 4
MEXK1y HAKJIOHHOM U IJIOCKOCTBE)

Tema 16 JIByrpaHHBII yTOJ. 4
[lepneHauKyJISIPHOCTD MJIOCKOCTEM

Tema 17 JIByrpaHHbIi yTOIL 2
[eprieHAUKYISIPHOCTD IJIOCKOCTEH

Tema 18 Konrponbnas pabora Ned 2

Pasnen: MHoOrorpaHHuKkH. 14

Tema 1 ITonsTue mHororpanHuka. [Ipusma. 4
HzobpakeHne mpusMbl U MOCTPOSHHE
ee CeYCHUN.

Tema 2 ITupamuna. YceueHHas nupaMuaa 2

Tema 3 IMupamuna. YceueHHas nupaMuaa 2

Tema 4 [TocTpoeHune ceueHuit MUpaMuIbI 2

Tema 5 IIpaBunbHBIE MHOTI'OTPaHHUKH. 4
CuMMeTpHs B IPOCTPAHCTBE
KonTtpospHasi paborta Ne5

Pasnen: BexTopsI B IpocTpancTBe 16

Tema 1 [lonsiTue BekTOpa B MNPOCTPAHCTBE. 4
CnokxeHue U BbIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YHUCJIO.

Tema 2 Komnnanapusie BekTopbl. [IpaBuio 2
rapajieienunena. Pasnoxenue
BEKTOpPa IO TPEM HEKOMILIAHAPHBIM
BEKTOpaM

Tema 3 KoopaunaTel TOYKM W KOOPAWUHATHI 2
BekTOopa. lIpocreiimue 3amaum B
4koopanHaTax

Tema 4 CxansipHOE NMPON3BEICHUE BEKTOPOB. 2
YpaBHEHHE IJIOCKOCTHU

Tema 5 [lentpanbHas cummerpus. Ocesas 2
CUMMeETpUsl. 3epKajbHas CHMMETPHS.
[lapayiebHBIN NEPEHOC

Tema 6 HMcnonb3oBanue KOOpJAHUHAT 151 4

BEKTOPOB IIPU PELIEHUN
MaTEeMaTUYEeCKUX U MNPUKIAJHBIX
3a1a4.




KonTtponbras pabota Ne 6
Paznen: Ilmauuap, KOHyC U map 20
Tema 1 [Lumusap 4 4
Tema 2 Konyc. Y cedeHHbII KOHYC 4 4
Tema 3 Cdepa 2 2
Tema 4 Ob6bem MPSIMOYTOJIBHOTO 2 1
napajuiesienunesa.
Tema 5 OOBbeM npsiMOi IPU3MBI U LIFJTHHIPA 2 1
Tema 6 OO6bem HAKJIOHHOM NIPU3MEL, 2 1
MUpaMUIbl U KOHyCa
Tema 7 OObem mapa u miomans chepser 4 2
KonTtpospHasi pabota Ne 7
Paznen: OcHoBBI TPUTOHOMETPHH. 42
Tpuronomer)uueckue ¢opmyasl
Tpuronomer)nyeckue YPABHEHHSI.
Tpuronomerpuyeckue (PyHKIHH.
Tema 1 Panuannas mepa yria. 2 2
Tema 2 I[loBopoT TOYKM BOKpYyr Havana 2 2
KOOPAMHAT.
OnpeneneHne  CUHyca, KOCHHYCA,
TaHI'€HCAa, KOTAaHTeHCa
Tema 3 3HaKM CHHyCAa, KOCHHyCa, TaHI'€HCa U 2 2
KOTaHIe€HCa
Tema 4 3aBUCUMOCTD MEXAY CHHYCOM, 2 2
KOCHHYCOM, TAHT€HCOM OAHOTIO U TOTO
bKe yIuia.
Tema 5 T pUrOHOMETPUUYECKHUE TOKAECTBA 4 4
Tema 6 Cunyc, kocuny. Y TaHreHc yrios a u 2 2
-a
Tema 7 DOpMyJIBI CIIOKEHUS 2 2
Tema 8 CuHyC, KOCUHYC U TaHT€HC IBOWHOIO 2 2
rjaa
Tema 9 Cunyc, KOCHUHYC 51 TaHIeHC 2 2
MOJIOBUHHOT'O yIJia
Tema 10 DopMy JIbl IPUBENEHHUS 2 2
Tema 11 CymMa 1 pasHocTh cuHycoB. CyMMa 1 2
[Pa3HOCTb KOCHHYCOB.
KonTtpospHasi pabota Ne 8
Temal2 [IpocTefimine  TPUTOHOMETPUYECKHE 2 2
paBHEHUs
Tema 13 Pemenue TPUTOHOMETPUUECKUX 6 6
paBHEHUH
Tema 14 Ob6nactb ompeneneHust ¥ MHOXECTBO 2 2
3HAYEHUI TPUTOHOMETPHUUECKHUX
(byHKLMIHA
Tema 15 UeTHOCTB, HEYETHOCTD, 2 2

NCPUOAUIHOCTb TPUTOHOMETPHUUCCKUX




byHKIUH

Tema 16 CaolicTBa TPUTOHOMETPUYECKUX 6 4
(byHKIMHA 1 UX rpaduKH.
KonTtposbHasi pabota Ne 9

Pasnen: Ilpou3BoaHasi u ee npUMeHEeHUeE 22

Tema 17 [TpousBoaHas 2 2

Tema 18 [TpousBoaHAsI CTETIEHHOW (PYyHKLIUU 2 2

Tema 19 [MpaBuna quddepeHTUpOBaAHUS 2 2

Tema 20 [IponsBonHbIE HEKOTOPBIX 2 1
HJIEMEHTAPHbBIX (yHKLIMHA

Tema 21 ["eomeTpuyuecKuil CMBIC] TPOU3BOAHON 2 2

Tema 22 Bospacranue u yObiBanue QpyHKUUN 2

Tema 23 DKCTPeMyMbI (QYHKIIHH 2 2

Tema 24 ITpumenenue POU3BOIHON K 2
MOCTPOEHUIO rpadUKOB PyHKIIMHA

Tema 25 HaunOonpinee 1 HaMeHbIEe 3HAYCHUS] 2 2
(byHKIIIH

Tema 26 Bemmykinocts  rpadpuka  QyHKLHH, 2 2
TOYKHU neperuda

Tema 27 KonrtponbHas padora Ne 10 2

Paznen: UHTerpan 20

Tema [TepBooOpazHas 2 2

Tema 1 [IpaBria HAXOXKAEHHSI IEPBOOOPA3HBIX 4 4

Tema 2 [Inomane KpUBOJUHENHON TpaNeuu U 2 2
MHTerpaJ

Tema 3 BbIynciieHre UHTErpaios 4 4

Tema 4 Bbruncienre Imiomanei ¢ MOMOLIBIO 4 2
MHTErpajoB

Tema 5 [ Ipumenenune MIPOU3BOAHOMN 151 2
MHTErpajla K  pemeHuro  [ema
MIPAKTUYECKUX 3a7a4

Tema 6 KonTtponbras padora Ne 11 2

Paznen: KomOunaTopuka. 12

JJ1eMeHThI TeOPHH BEPOSITHOCTH.

CraTucTuka

Tema 1 [IpaBusio mpou3BENCHUS. 2 2
[lepecTaHOBKH

Tema 2 Pazmewenus. 2 2
CoueTtaHus U UX CBOMCTBA.

Tema 3 lbunom HeroToHa 2 2

Tema 4 CoObrrusa. KomOnHanms coObITHIA 2 2

Tema 5 BeposTHOCTH COOBITHIA. 2

CnosxeHne BEpOSTHOCTEN.
YMHOKEHUE BEPOATHOCTEN




Tema 6

KonTponbHas pabota Ne 12

2 2
Tema 7 IloBTOpeHue. IMoaroroska K 2 2
HIK3aMeHYy
JK3aMeH
UToro 3a kypc o0y4eHust 234 234 48




7. YcaoBus pean3anui y4eOHOH JUCHMTILIMHBI
MartemaTuka

OcBoenne  mporpamMMmbl  ydeOHOW — amcnmiuinHbl  «MaremaTukay
MpeanojaracT Hajaudue B TPodeccHoHaabHON 00pa30BaTebHOW OpraHW3allNH,
peanu3yiolieii 00pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro o0Iero oOpa3oBaHUs B
npenenax ocoeHuss OITOII CITO Ha 0a3e ocHOBHOro o011ero o0Opa3oBaHus,
yueOHOTO KaOuHEeTA.

[Tomelienne kabWHETa JOJKHO YAOBJIETBOPATH TpeOoBaHuaAM CaHUTApHO-
snuaeMuonorndeckux npasui U HopmatusoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIICHO THIOBBIM O0OpPYJIOBAaHWEM, YKA3aHHBIM B HACTOSIIMX TPeOOBAHUAX, B
TOM YHCIIE CIEIUAATU3UPOBAHHON yueOHOMW MeOeabl0 W CpeacTBaMu OOydYCHHS,
JOCTAaTOYHBIMHA  JJIS  BBITIOJTHEHUSA TPEeOOBAaHWH K yPOBHIO  TOATOTOBKH
00yUaromuxcs.

B kabunere wumeeTcs MyJbTUMEIUHHOE O00OpPYIOBaHHUE, TOCPEIACTBOM
KOTOPOTO YYacCTHWUKHA OO0pa3oBaTEIBbHOTO TpoIlecca MOTYT TMPOCMAaTpPUBATh
BI3yaJIbHYI0 ~ WHQOpPMAIMI0O MO  MareMaTHKe, CO3/JaBaTh  IPE3CHTAINH,
BHICOMATEPHUAITBI, HHBIC TOKYMEHTHI.

7.1 MaTtepuajibHO-TEXHUYECKOE o0ecrnieueHue

B cocraB  y4eOHO-METOAMUECKOTO W MaTEpPUATbHO-TEXHUUYECKOIO

oOecrnieueHus MporpaMMbl Y4€OHOM AUCIUTIIIMHBL BXOIST:

* MHOTO(YHKITHOHATHHBIA KOMITJIEKC MTPETO aBaTeNIA,

* HarsAHBIC TOCOOWA (KOMIUICKTHI YYeOHBIX TaO I, IUIaKaTOB, MOPTPETOB
BBIJIAIOTITUXCSl YUECHBIX-MATEMATHKOB | JIP. );

* ”HOPMAITMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA,

* HKPaHHO-3BYKOBBIE€ MTOCOOMS;

* KOMIUIEKT TE€XHUYECKOW JOKYMEHTAIIMK, B TOM YMCJI€ MAaclopTa Ha CPeAcTBa
00yYeHHUsI, MHCTPYKIMH 10 UX UCMOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH,

» OnbmoTeuHbIH (HOH/I.

B Ouwbnmuoteunsiii  poHm BxoAsT yueOHWKH, YUCOHO-METOAMUECKHE
koMmmiektel  (YMK), oOecneunBatonme OCBOCHHE YUeOHOW  TUCITUTUTMHBI
«Maremaruka», PEKOMEHJOBAHHbIC WX JOMYIIECHHBIC Il MCHOJIb30BAHUS B
po¢eCCUOHATEHBIX 00pa3oBaTEIbHbIX OpraHu3aluax, peaTu3yONINX
00pa3oBaTeIbHYIO MPOrpaMMy CpeaHero oOmiero oOpa3oBaHMs B Mpeaeinax
ocsoenus OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHuUs.
bubnuoreunsiii (OHA AOMONHEH SHIUKIONCAUAMH, CIPABOYHUKAMH, HAYUHOM,
HAYYHO-TIOIYJIAPHOM U APYTOH JIMTEPATYPOU TTO MATEMATHUKE.



B mpoiiecce ocBoeHusi mporpamMMbl yueOHOM AUCHUIUIMHBL «MaTtemarrukay
CTYACHTBI JOJKHBI TOJYUYHUTh BO3MOXKHOCTh JOCTYIMA K 3JICKTPOHHBIM YUeOHBIM
MarepuajiaM MO MAaTEMATUKE, HUMEIOIMMCA B CBOOOJHOM JIOCTYNIE B CETH
HNHTepHeT (37IEKTPOHHBIM KHHTAM, TPaKTUKyMaM, TecrtaMm, marepuanam EI'D m

p ).
7.2 UndopmanmoHHoe obecnevyeHne 00yueHus!

OCHOBHBIC HCTOUYHHKH:

1. Anmumos, III.A. AnreGpa ¥ Hauyajla MaTeMaTHYECKOrO aHajin3a. ba3oBwIit
ypoBerb. 10-11 xmaccer: YueOHuK misa oOmieoOpa3oBaTeIbHBIX YUPEKIACHUANH /
III.A. AmumoB.  M.: IIpocs., 2017.

ﬂOHOJIHI/ITeJII)HbIe HCTOYHHUKH:

1. bBammaxkos, M. M. Maremaruka. 11 knacc / M.U. Bammakos. - M.: Akagemus,
2012,

2. bammakos, M. . Maremaruka. 11 kimacc. ba3zoseiit yposens / M.M. bammakos.
- M.: Axkagemus, 2012,

3. I'nenizep, I'. 1. T'eomerpusa. 10-11 wmacc. Maremaruka. Anrebpa U Hadasa
MaTeMaTHUYECKOro aHayim3a, reomerpus. ba3zoseiii yposens / I'.J[. I'netizep. - M.
bunowm. Jlaboparopus 3nanui, 2013.

4. Marematuka. 10-11 kmaccel. AnreOpa. Hauanma maremarnueckoro aHajausa.
3anaunuk / M.U. ITaGynun u ap. - M.: bunom. JlabopaTtopus 3uanwmii, 2013.

5. Aranacan JI.C. I'eomerpus, 10—11 xmaccel: yueO.mis001eo0pa3oBaTebHbIX
yupexaenuii: 6azoseiii u npodui. yposuu. / JI.C. Artanacan, B.®. byry3os, C.b.
Kanomues u np. — 18 uzn. — M.: [Ipocsemenue, 2013.

NuTepHeT-pecypcol:
https://infourok.ru/videouroki/
https://resh.edu.ru/subject/lesson/4733/main/
https://videouroki.net/blog/


https://infourok.ru/videouroki/1219
https://resh.edu.ru/subject/lesson/4733/main/199154/
https://videouroki.net/blog/trigonometricheskie-funktsii-uglovogo-argumenta.html

8.KoHTpoIb MW oOHEeHKa Ppe3yJbTATOB YCBOEGHHUSI Y4YeOHOI JUCIHILIMHBI
MaremaTuka

KoHTpoyib 1  olleHKA Pe3yJbTaTOB OCBOCHUS YUYCOHOW  JIUCLMIUIUHBI
OCYIIECTBIISIETCS MPENOJABATEEM B TMPOLECCE TMPOBEACHUA MNPAKTUYECKUX
3aHATAH © JTaOOpPaTOPHBIX PA0OT, TECTUPOBAHUSA, a TaKXKE BbHIIOJTHEHUA
00yyYarOIMMUCA UHAWBUTY AJIbHBIX 3aJJaHUMN, IPOCKTOB, UCCIICIOBAHMIA.

Pe3yabTaTsl 00yueHust

PesynbTaroMm OCBOCHUS MPOrpaMMbl SIBJIACTCS OBJIAJICHUE O0YyUYarOIMIMMUCA
BHJIOM TIPO(PEeCCHOHATLHOM NeaTeTbHOCTH «MareMarnkay, B TOM YHCIIe OOIUuMHA
(OK), mwunoctaeiMu (JI), wmerampeamerneiMu (M) u  mpeamernbimu  (IT)
KOMITETEHLIUSIMU:

OK 01. Berbupats crioco0sl pemeHns 3a1a4 npodhecCHOHATBHON ACSITEIIbHOCTH,
MPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymecTBisaTh TOUCK, aHAIA3 W HMHTEPIpPETANi0 HWH(HOPMAIINH,
HEOOXOAMMOM TS BBITIOJTHEHUS 32124 TIPO(heCCHOHATBHOM EeATSIbHOCTH.

OK 03. IlnanupoBarh W peayM30BBIBATh COOCTBEHHOE Npo(deccHoHaIbHOE W
JIMYHOCTHOE PA3BUTHE.

OK 04. PaGorarp B KOJUICKTHBE U KOMaH[E, S)PEKTUBHO B3aUMOICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KIIHEHTAMH.

OK 05. OcywmecTBiaiarh YyCTHYKO M THCbBbMEHHYKD) KOMMYHHUKAIMIO Ha
rOCy1apCTBEHHOM A3BIKE C YUETOM OCOOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTA.

Jluunocmuwle pesynremamel 0GyYeHU:

JIP 05 cdopMupoBaHHOCTH OCHOB CAMOPA3BHTHS M CaMOBOCIHTAHHSA B
COOTBETCTBUM C OOIIECUETIOBEYECKUMHU LEHHOCTAMH U HACAIaMU TPaKJAHCKOTO
00lllecTBA;, TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSTENIbHOW, TBOPUECKOH U
OTBETCTBEHHOM JEATEIBbHOCTH,

JIP 06 ToJiepaHTHOE CO3HAHWE W TIOBEJCHHE B TOJIMKYJIBTYPHOM MHPE,
TOTOBHOCTh U CIIOCOOHOCTh BECTH AHUAJIOT C APYTUMU JIIOJAbMH, JOCTUTaTh B HEM
B3aMMOINIOHUMAHUA, HAXOUTh OOIIKE LEIU U COTPYAHUYATh AJISI UX JOCTHKEHUS,
CIIOCOOHOCTh ~ MPOTHBOCTOSITh  MJICOJIOTMHM  SKCTPEMHU3MA,  HALMOHAJIA3MA,
KCeHO(OOWH, TUCKPUMHHAIMK TI0 COIHAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HalMOHABHBIM MPU3HAKAM U JPYTHUM HETATHBHBIM COIMAIBLHBIM SBIICHUSM,

JIP 07 HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, AEThMH MIJIQIIECTO BO3pPACTa,
B3pOCIABIMA B 00pa3oBaTeIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  ydeOHO-
UCCIIEIOBATENIbCKOM, MTPOCKTHON U JPYTUX BUJIAX AEATEIbHOCTH,



JIP 08 HpaBCTBEHHOE CO3HAHWE W TIOBEJCHHE HA OCHOBE YCBOCHUA
00LIEYeI0BEYECKHX LIEHHOCTEH;
JIP 09 rotoBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM UHCIIEC
caM000pa30BaHUIO, HA MPOTSKEHUU BCEH >KM3HU, CO3HATEIBHOE OTHOLIEHUE K
HETIPEPHIBHOMY OOpPA30BaHUIO KaK YCJOBHIO YCIENTHON TPOQEeCCHOHATLHONH W
OO0IIIECTBEHHOM NCATEIILHOCTH,
JIP 10 screTrueckoe OTHOIICHUE K MUPY, BKJIIOUAd 3CTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;
JIP 13 ocosnanHBINH BBIOOp Oyaymed mpodeccrr W BO3MOXXHOCTEH peann3anun
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, OTHONIEHWE K TPodecCHOHaTbHON
JEATCIbHOCTH KaK BO3MOXXHOCTH Y4YaCTHsA B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM.

Memanpeomemnuie pesyiomamet 00yYeHUsL:
MP 01 ymeHue camOCTOATENBbHO ONMPEACNATh LEIN JEATEIbHOCTH U COCTABJISAThH
IJIAaHBl  AEATEIbHOCTH, CAMOCTOATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBAaTh AEATEIIBHOCTh, HWCIIOJIb30BaTh BCE BO3MOJYKHBIE PECYPCHI A
JOCTHIKEHUSI TMOCTABJIEHHBIX LEJIeH W peaiu3aldd [UIAHOB ACATEIbHOCTH,
BBIOMPATH YCIIEUTHBIC CTPATETUH B PA3IMYHBIX CUTYaIUsX;
MP 02 ymeHue mNpoAyKTHBHO OOIIAThCA W B3aUMOJCHCTBOBATH B IPOLIECCE
COBMECTHOM  JI€ATEIbHOCTH, YYUTHIBATh IMO3UIUU  JAPYIUX  YYaCTHHUKOB
NEeATENbHOCTH, SPPEKTUBHO pa3pemiaTb KOHQIUKTHI;
MP 03 BrnangeHwe HaBbIKAMH [O3HABATEIIBHOM, y4€OHO-UCCIEAOBATENBCKOW H
MPOEKTHOW JEATENIbHOCTH, HABBIKAMH Ppa3pelieHUsi MpoOJieM; CIOCOOHOCTh M
FOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHUA MPAKTUUYECKHUX
3a7a4, IPUMEHEHUIO PA3INYHBIX METOI0B MTO3HAHUA,
MP 04 rOoTOBHOCTP HM CIIOCOOHOCTHP K CAMOCTOATEIBHOM HWH(POPMAIIHOHHO-
MO3HABATEIIbHOW IEATENIbHOCTH, BJIaJICHUE HABBIKAMU MOJTYUYCHHUS HEOOX0UMOMN
uHpOpMaAIMU W3 CIOBaped pa3HBIX THIOB, YMEHHE OPHEHTUPOBATHCA B
Pa3IMYHBIX ~ HWCTOYHWKAX  HWHGPOPMAIMM,  KPUTHYECKH  OICHWBATh W
WHTEPIPETUPOBATH HH(POPMAITHIO, TTOTYIAEMYIO U3 PA3TUIHBIX HCTOUHUKOB;
MP 05 ymeHue  MCHOJIB30BAThH cpenctBa  WHGOPMANMOHHBIX U
KOMMYHHMKAIIMOHHBIX TexHoJorui (manee — MKT) B pemieHMM KOTHUTHUBHBIX,
KOMMYHUKAQTUBHBIX W OPraHU3allMOHHBIX 33/au C COOMIOJICHHEM TpeOOBaHUH
SPrOHOMHUKH, TEXHUKHA O€30MACHOCTU, TUTUEHBI, PECYPCOCOCPEIKEHUS, MTPABOBBIX
¥ ATHYECKUX HOPM, HOPM WH(DOPMAITMOHHONW 0€30MaCHOCTH;
MP (07 yMmeHue CaMOCTOSATENIbHO OILICHUBATh W TMPUHUMATh PEUICHUS,
OTNPEACIISIIOIIME CTPATErHIO OBEICHUS, C YUETOM I'PAXXIAHCKUX W HPABCTBEHHBIX
LICHHOCTEH,



MP 08 BnaaeHue SA3bIKOBBIMH CPEACTBAMU — YMEHHE SCHO, JIOTHYHO U TOUYHO
W3J1araTh CBOK TOUYKY 3PEHHMS, UCMOJIb30BAaTh a/ICKBATHBIE A3BIKOBBIE CPEJCTBA;
MP 09 BnaageHwe HaBBIKAMW ITO3HABATENIBHOW pPeICKCHA KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUA W MBICIHUTENIBHBIX MPOLECCOB, HMX PE3YyJIbTATOB H
OCHOBAHWM, TPAHULl CBOETO 3HAHUS W HE3HAHMS, HOBBIX MO3HABATEJIbHBIX 3a7a4 U
CPEICTB UX JOCTUKCHHUS,
dopMupOBaHHE  yHUBEPCANbHBIX  YUEOHBIX  JACHCTBUH:  PETYJSITHBHBIX,
MMO3HABATEIbHBIX, KOMMYHHKATUBHBIX.

IIpeomemmuvie pesyiemamel 00y yeHuUs.:
IIP 0] chopMupOBAaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 9acTH MHUPOBOW
KyJbTYphl M MECTE€ MaTeMaTHKH B COBPEMEHHOW LMBUJIM3AIMH, CIOco0ax
OIMCAHUsA SABJICHUHN PEaJIbHOr0 MUPA HA MATEMATUUYECKOM A3BIKE;
IIP 02 chopMHUpOBAaHHOCTh TPEACTABIICHUH O MATEMAaTHUYECKHX TOHATHAX Kak
BAKHEHUIINX MATEMATUUYECKUX MOJEIAX, MO3BOJIAIOIIMX OIKUCBHIBATH U HU3Yy4aTh
pasHbIE MPOLIECCHl U SABJICHUA, MOHUMAHUE BO3MOKHOCTH AKCUOMATUUYECKOIO
IMOCTPOCHUSA MATEMATUYECKUX TEOPUH,
IIP (3 BnameHue METOJaMHU J0OKA3aTeNIbCTB M AJITOPUTMOB PEIICHUSA, YMEHUE HX
MIPUMEHATH, TPOBOAUTH JOKA3aTEIbHBIE PACCYKIACHUS B X0 PELICHUS 3aa4;
IIP 04 BnageHue CTaHAAPTHHIMU TIPUEMAMHU PEIICHHUS PALMOHAIBHBIX U
WPPaLMOHAIBHBIX, IIOKA3aTEIIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX
YPABHEHHUI U HEPABEHCTB, UX CUCTEM, MCIIOJIB30BAHUE TOTOBBIX KOMIBIOTEPHBIX
porpaMM, B TOM YHUCJI€ JUId MOUCKA MYTH PELIECHUS W WUTIOCTPALMU PELICHUA
YPaBHEHUN U HEPABEHCTB,
IIP 05 chopMHUpOBAaHHOCTh MPEACTABICHUM 00 OCHOBHBIX TOHATHAX, HICIX H
METOAAaX MaTeMaTUYECKOTrO aHAIn3a;
I[IP (06 BnageHWe OCHOBHBIMU TMOHATHSMU O IUIOCKMX W MPOCTPAHCTBEHHBIX
r€OMETPUUYECKHUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Te€OMETpUUECKHE (UTYPHI HA YEPTEKaX, MOJACIAX W B PEATbHOM
MUpE; MPUMEHECHUE M3YyUCHHBIX CBOHCTB reomMeTpuueckux ¢uryp u Gopmyn ais
PELICHUA T€OMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTHYECKUM COJIEPKAHUEM
ITP 07 copmMupoOBaHHOCTH MPEACTABIICHHH O MPOIECcCaxX M SBICHUAX, HMCIOITHAX
BEPOSTHOCTHBIN XapAKTEP, CTATUCTUYECKUX 3AKOHOMEPHOCTAX B PEAJILHOM MHUPE,
OCHOBHBIX MOHATUAX BJIEMEHTAPHOU TEOPUU BEPOATHOCTEW, YMEHUM HAXOAUTHh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUA COOBITHI B MPOCTEUIIMX MPAKTUUECKHUX
CUTYaLUAX U OCHOBHBIE XaPAKTEPUCTHKH CITYUYAWHBIX BEJINYHH,
[TP 08 BnajeHHe HABBIKAMU MCHOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM
MPH PELICHUH 3a/1a4.



DopMBbI KOHTPO.JIsI 00YUeHHSI:
— MpaKTUYECKUEe PadOThl, KOHTPOJIbHBIE Pa0OThI, TECTOBBIC 3aJaHUS, YCTHBIC

OTBETHI, MOJATOTOBKA M 3allliTa MPOCKTOB, MCCIEAOBATEILCKHUX PadOT, MOUCK H
oOpaboTka wWHGpOPMAIUK, BHIIOJIHCHUE NPAKTHUYCCKUX MW HMHIAWBHIYaJIbHBIX
3aJlaHuM

D opMBbI OIIEHKH

Pe3yJabTATHBHOCTH 00YYEHHUSA:
- TPaJUIIMOHHAA CHCTEMa OTMETOK B 0ajuiax 3a Ka)kIyl0 BBHIMIOJIHEHHYIO padoTy, Ha

OCHOBE KOTOPBIX BBICTABJISIETCA UTOTOBass OTMETKA
Pe3ybTaThl 0CBOEHMSI a1aNITUPOBAHHOI 00pa30BaTeIbHO MPOrpaMMbI*:
Jluunocmmuweie pesyremamer 00yyenus:
1) mns rmyxux, craboCIHBIIAIINX, TTO3HOOTJIOXIIHAX 00YyYarOIIX S
COCOOHOCTh K COLMAJIbHOW aanTalMi U UHTETpalMy B OOIIECTBE, B TOM YHCIIE
Py peanu3ali BO3MOXXHOCTEH KOMMYHHMKALIMM HAa OCHOBE CJIOBECHOW peun
(BKJTFOYAs YCTHYIO KOMMYHHUKAIIHMIO), a TaKXe, MPH JKEIAaHWH, KOMMYHUKAIIMKA Ha
OCHOBE KECTOBOM PEYH C JIMLIAMU, UMEIOIIIUMHA HAPYIIEHUS CITyXa,
2) mis 00yJaroIIMXCsl C HAPYIIEHUSIMHU OTTOPHO-IBUTAaTEILHOTO amTapara;
BJIQJICHUE HABBIKAMHU MPOCTPAHCTBEHHOW M COLIMAJILHO-OBITOBOW OpPUEHTHUPOBKH,
YMEHHE CaMOCTOATEIbHO U 0€30MaCHO MEPEIBUraThC B 3HAKOMOM M HE3HAKOMOM
MPOCTPAHCTBE C UCIIOJIb30BAHUEM CIIEIUATILHOTO 000PYI0BAHUS;
CIIOCOOHOCTh K OCMBICICHUIO U auddepeHmanun KapTuHbl MUPa, €€ BPEMEHHO-
MPOCTPAHCTBEHHOM OPraHU3alUY,
CIIOCOOHOCTh K OCMBICJICHUIO COLMAJIBHOTO OKPY)KEHHS, CBOErO0 MECTa B HEM,
MPUHATHE COOTBETCTBYIOIIMX BO3PACTy LICHHOCTEN U COLUAIBHBIX POJIEH;
3) st 0o0ydarommXCcs ¢ PaCCTPONCTBAMHU ay TUCTHUECKOTO CIEKTPa!
dbopMupoBaHNEe YMEHHS CI€A0BATh OTPAOOTAHHOW CHCTEME TPABWJI TIOBEACHUS U
B3aWMOJICUCTBUSA B MPUBBIYHBIX OBITOBBIX, YUYEOHBIX U COLMAJIbHBIX CHUTYALMSX,
yIEP>KUBATh TPAHULIBI B3aUMOJICHCTBUSA,
3HaHWE CBOMX TMPEANOUYTEeHUH (orpaHudeHMii) B ObITOBOW cdepe u chepe
HUHTEPECOB.
Memanpeomemmuvie pe3yiemamst 00y yeHUs:
1) nna rnyxux, cnabocapIIammx, MO3JHOOTIOXIITNX 00yYarOIUXCS:
BJIQJICHUE HABBIKAMHW OMPEICICHUS W HWCIPABICHUA crenuduuecknx ommboK
(arpaMMaTHU3MOB) B MUCHbMEHHOM M YCTHOH peuu;
2) mist oOyJaroIMXCcsi ¢ PaCCTPOHCTBAMH Ay TEHTHIECKOTO CIIEKTpPA:
CIOCOOHOCTH IMJIAHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh COOCTBEHHBIE YUCOHbBIC
JEUCTBUA B COOTBETCTBUU C MOCTABJIEHHON 3aJa4€ U YCIIOBUAMU €€ pear3alun
MPpU COMPOBOKJIAIOIIEH MOMOIIM MEJAAroruueckoro padbOTHUKA U OPraHu3yroIIeH
MOMOIIU THIOTOPA;



OBJIAICHAE YMEHHUEM OTpPEAeNaTh Hanbosee 3(h(PEeKTUBHBIE CITOCOOBI TOCTHIKEHUS
pe3ysibTata TPU COMPOBOXKAAMONICH MMOMOMM TENAroruiueckoro paboTHUKA W
OPraHU3YIOMICH MTOMOIIH THIOTOPA;
OBJIAJICHAEC YMEHHUEM BBITIOJHATh ACHCTBUSA TIO 33JJaHHOMY aJITOPUTMY HIIH
o0pa3ily TpH COMPOBOXKIAIOMICH TMMOMOIIM TIEAArorTHYeckoro paboTHUKA W
OPraHU3YIOIICH MTOMOIIH THIOTOPA;
OBJIAJICHHEC YMCHHUEM OIICHUBATh PE3YyJIbTAT CBOCH JEATEIIbHOCTH B COOTBETCTBUH C
32IaHHBIMY ATAJIOHAMH TPH OPraHU3YIOMEH TTOMOIIN THIOTOPA,
OBJIAJICHAE YMEHUEM aJIeKBaTHO PEarMpoBaTh B CTAHIAPTHOW CHUTYyaIldW Ha yCIeX
W HeyJady, KOHCTPYKTHBHO JEHCTBOBATh Jake B CHUTyalMsaX HEycrnexa TpH
OPraHU3YIOMICH IMTOMOIIH THIOTOPA;
OBJIAJICHUE YMCHHEM aKTUBHOTO WCIIOJIb30BAHUA 3HAKOBO-CHMBOJHYCCKHUX
CPEICTB [UTsl TIpeacTaBjieHus nHGopMauu 00 U3ydaeMbIX 00BEKTaX M Mpoleccax,
PA3TUYHBIX CXEM PEIICHUS YUEOHBIX U MPAKTHUECKUX 3a7a4 MPU OPraHu3yIOIIeH
MOMOIIIX MEIarora-rcuxosora u TbioTopa;
CIIOCOOHOCTh  CaMOCTOATENBHO OOpPaTUThCA K TEAArorudeckoMy pPabOTHUKY
(Tenarory-ncuxoory, COUabHOMY TEarory) B Ciydae JIMUHBIX 3aTPYyJHCHUN B
PEIICHUH KaKoro-a1u0o BOIMPOca;
CIIOCOOHOCTh CaMOCTOSITENIBHO JIEWCTBOBATh B COOTBETCTBUM C 3a/JIaHHBIMU
STAJIOHAMHU TIPU TIOUCKE HMH(POPMALMKA B PA3IMYHBIX HMCTOYHUKAX, KPUTHUYECKH
OIICHMBATh WU MHTEPIPETUPOBATH TMOJYYAEMYIO HWH(OPMAIUIO M3 PaA3IAYHBIX
HUCTOYHHKOB.

lIpeomemmuvie pesyremamel 00y yeHUs:
HE TPEyCMOTPEHO.
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