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PabGouass mporpamma yueOHOW AMCHUIUIMHBI «MaremaTuka: airedpa W Hadana
MaTEMaTUYECKOr0  aHaliu3a;  [EOMETpUs» Uil CHEUUATbHOCTH  CPEIHEro
npodeccruoHanbHOr0 00pa3oBaHus ecrecTBeHHO-Hay4uHoro npoduis: 35.02.12 CagoBo-
NapKOBOE U JAaHAIIAPTHOE CTPOUTEIHCTBO.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit PI'OC cpeanero o01IEro
00pa3oBaHusl, NPEIBABISIEMbIX K CTPYKTYPE, CONEPKAHUIO M PE3YJIbTaTaM OCBOCHHS
y4eOHOW JucHUIUIMHBL «MartemaTuka», B COOTBETCTBHMM ¢ PexoMeHmauusMu 10
OpraHu3allid TOJYYEHHUsS CpeIHEero oOmiero oOpa3oBaHUs B Mpeleraax OCBOCHUS
00pa3oBaTEIbHBIX TPOrpaMM CpeIHEro MpodeCcCHOHATBHOrO O0Opa3oBaHUs Ha Oa3ze
OCHOBHOro oOmero oOpazoBanusa c¢ ydyetroM TpeboBanuii ®I'OC CIIO u npodwuns
MOJIy4YaeMO CIELHATIBHOCTU CPEIHEro MpodecCHOHANbHOrO 00pa3oBaHus (IUCHMO
JlenmapramMeHTa rocyJapCTBEHHON MOJUTHKU B cepe MOATOTOBKUA pabodyux KajJpoB U
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

PaGouas mnporpamMma pa3paboTaHa Ha OCHOBE NIPUMEPHOH MPOrpaMMBbI
o01eo0pazoBaTeNbHON yueOHOM AUCHUILIMHBI «MaTtemaThka» i mpodhecCHuOHATbHBIX
00pa3oBaTeNbHBIX OpraHU3allHi, PEKOMEHIOBAaHHON (eAepaibHbIM TOCY/1apCTBEHHBIM
aBTOHOMHBIM yupexjeHueM «®dDenepaibHbli HHCTUTYT Ppa3BUTHS 00pa30oBaHUS)
(PTAY «DUPO») B kayecTBE NMPUMEPHOM MPOrpaMMbl JUIsl peaju3alid OCHOBHOM
obOpazoBarenpbHOM mporpammbl CIIO Ha 06aze ocHOBHOro o01miero oOpa3oBaHUS C
noyxy4yeHueMm cpeanero oodmero oopazoanus (ITporokon Ne 3 ot 21 urona 2015 r.), ¢
yuetoM IIpumepHoli OCHOBHOW 0Opa30BaTENbHON MpPOrpaMMbl CpPEAHEro OOLIero
oOpa3oBaHus, OJOOpPeHHON pemieHueM  deaepalbHOTO  YU4eOHO-METOAUYECKOrO
o0bequHeHus o obuiemMy oopazoBaHuto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3).

CogepkaHue NpOrpaMMbl peau3yercs B MPOLECCE OCBOEHUS O0yYaroluMUCS
MPOTPaMMbl MTOATOTOBKU CHELNUAIMCTOB CPEAHErO 3B€HA (MM MPOrPAMMBbI MOJATOTOBKU
KBATM(UIIUPOBAHHBIX pabOuMXx, CIYXKallMX) C TOJYy4YeHHEM CpeaHero oOIero
oOpazoBanusi, pa3pabOTaHHOU B cOOTBETCTBUU ¢ TpeboBanusmMu OI'OC.
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INOACHUTEJIBHASA 3AIINCKA

Hacrosimass nmporpamma y4eOHOW MHUCHMILIMHBI OPUEHTUPOBAHA HA pPeaU3aIUI0
deneparbHOr0 KOMIOHEHTA TOCYJApPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa (Janee —
®I'OC) cpennero (motHOTO) 001IEeT0 00pa3oBanuss MaTeMaTHKH Ha 0a30BOM YPOBHE B
mpejenax MporpaMMbl TOATOTOBKH KBaTU(UIIMPOBAHHBIX pPa0OYMX, CIYXKalUX C
Y4ETOM MPOQIIIS MTOTYy4aeMOoTo IPodeccoHamTbHOTO 00pa30BaHMUs.

Coneprxanue nporpammel «MaTteMaTrKay HalpaBiIe€HO HA JOCTHKEHHUE CIEAYFOIINX
neJen:
* obecrnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUIN O COIUANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTEMATHUKHU;
* obOecrnieueHne  C(HOPMUPOBAHHOCTU  JIOTHYECKOTO,  AJTOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;
* obOecrnieueHre CPOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOJYyYCHHbIC 3HAHUS TpU
PEIICHUH Pa3JINYHBIX 33]1a4;
* obecnieyeHre CPOPMUPOBAHHOCTH MPECTABICHUN 0 MAaTEMAaTHKE KaK 4acTH 00111e-
YeJI0BEUECKOU KYJIbTYPbl, YHUBEPCAIbHOM SI3bIKE HAYKH, TO3BOJISIFOLIEM OMKCHIBATH
Y U3y4aTh peajibHbIE MPOLECCHI U SBJICHHUS.

B nporpaMMy BKIIFOUEHO COZIEpKaHUE, HAPABICHHOE HA ()OPMHUPOBAHUE Y CTYJECHTOB
KOMIIETEHIIUM, HEOOXOIUMBIX JJIsI KAYECTBEHHOTO OCBOEHHUS MPOTPAMMBI MOJTOTOBKH
cnernuanucToB cpeanero 3BeHa (IITICC3) Ha 6a3e OCHOBHOTO OOIIETO 0Opa30BaHUs C
MOJIYYE€HHEM CPEIHEro 00111ero 00pa3oBaHus:

OK 1. [ToHuMaTth CyuIHOCTh U COIMATBHYIO 3HAYMMOCThH CBOEH Oyaylieit mpodeccun,
MPOSIBJIATH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOMPATH THUIIOBBIE METOJBI U
CIIOCOOBI BBITIOJIHEHHSI MPOGECCHOHANBHBIX 3a/a4, OIIEHUBaTh MX 3(P(HEKTUBHOCTh H
Ka4eCTBO.

OK 3. IlpuaumaTh pelieHrs B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYyaIlUsSX M HECTU 3a
HUX OTBETCTBEHHOCT.

OK 4. OcyuiecTBiasiTh MOUCK M HCHOJb30BaHHE HHGOpMAIMK, HEOOXOIMMOM IS
3¢ (PEKTUBHOTO BBIMOIHEHUSI MPOPECCUOHAIBHBIX 3a7a4, NpOo(EeCcCHOHATBHOIO |
JUYHOCTHOTO Pa3BUTHS.

OK 5. MHcnonws3oBath MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMH B
poheCCUOHAIBHOM JIeSITETLHOCTH.

OK 6. Paborath B KOJUIEKTUBE M B KOMaHz€, 3(PPEKTUBHO OOLIAThCSA C KOJJIEramH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTH 32 padOTy WICHOB KOMaH/bI (ITOYNHEHHBIX ), 32
pe3yIbTaT BHIMOJTHEHUS 3a/IaHU.

OK 8. CamocrtosiTenbHO OMNpEeAeNsaTh 3a7addl MpodhecCHOHATBPHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CamMOOOpa30BaHWEM, OCO3HAHHO IUTAHMPOBATH TIOBBIIICHUE
KBaJIU(DHUKAIIAH.

OK 9. OpueHTupoBaThCs B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTUH B TPO(eCcCUOHATLHON
NEeSTENBHOCTH.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJINHBI

Martematuka siBasieTcst GyHAaMEHTATBHON 00111e00pa30BaTeIbHON JUCITUTUTMHON
CO CJIOXUBIINMCS YCTOWYUBBIM COJICPKAHUEM U OOIIMMH TPeOOBAaHUSMHU K TIOJITOTOBKE
00yyarommxcs.

B TAIIOY MO «I'yOepHCKUI KOJUIEIK», pPEATM3YIOIIUM 00pa30BaTeIbHYIO
nporpamMmy cpeaHero ooduiero oopazosanus B npenenax ocsoenus OITOIT CITO na 6aze
OCHOBHOT0 00IIero oOpa3oBaHus, U3yYeHHE MATEMATHUKH MUMEET CBOM OCOOCHHOCTU B
3aBUCUMOCTH OT IIpoduiis mpodecCuoHaIbHOI0 00pa30BaHusl.

[Ipu ocBoenun cnenuanbHocTelr CIIO  ecTecTBEHHO-Hay4YHOTO npodus
npodeccroHanbHOTO 00pa30BaHUs MaTeMaTHKa u3ydaercss Ha 6azoBoM ypoBHe OI'OC
cpeaHero oo1iero oopa3oBaHus.

OTO BBIpaXKaeTCsi B COAEPKAHUHM O0YUYEHUs, KOJUYECTBE YACOB, BBIACISIEMBIX Ha
M3YUYEHUE OTAEJbHBIX TEM NPOrpPaMMbl, [IIyOMHE UX OCBOEHHMS CTYJIEHTaMU, 00beMe U
XapakTepe MPaKTUYECKUX 3aHSATHH, BUAAX BHEAYAUTOPHOM CaMOCTOSATEIBLHOM padOThI
CTYJICHTOB.

OOmue uenu M3ydyeHuss MATEeMaTUKH TPAJAULHMOHHO PEATU3ylTCS B YETBIPEX
HaIlpaBJICHUAX:

1) oOuiee npeacraBiaeHue 00 UIEAX U METOJIaX MATEMATUKU;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;

4) BocIUTaTENLHOE BO3/ICHCTBUE.

[Tpodunmzanus neneil mareMarnyeckoro oOpa3oBaHMsI OTpakaeTcs Ha  BbIOOpe
IPUOPUTETOB B OpraHM3allMd  Y4eOHOM  JesATeNbHOCTH  oOydarommuxcs. s
€CTECTBEHHO-HAYYHOI'0 MPOPUIIL XapaKTEPHBIM SIBIIAECTCS YCUICHHE OOIIEKYJIbTYpPHOU
COCTABJISIIOLIEH Y4yeOHOW IUCHUIUIMHBI C OpPUEHTAllMe Ha BHU3yaJlbHO-OOpa3HbId M
JIOTUYECKUN CTUIIU YUeOHOU padoThI.

N3yueHne MareMaTuku Kak NOpoQuiIbHOW  oOmieoOpa3zoBaTeabHON  yuyeOHOM
OUCUUIUIMHBIL,  YYMTHIBAKOIIEH  crneuu(UKy  OCBaMBAaeMbIX  OOYYAIOIIMMUCS
cnenuanpHocTh CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IUYHbBIX MOJX00B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

* popMUpOBaHUEM CUCTEMBI YUEOHBIX 3aJ]aHUH, oOecrieunBaromux dPpGHEeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX LEIEBBIX YCTAHOBOK;

* oOoraieHueM CeKTpa CTUIIeH yueOHO! AeSITENIbHOCTH 3a CYET COTJIaCOBAHUS C
BEIIYIIMMHU JIEITEIbHOCTHBIMH XapaKTePUCTUKAMU BHIOPAHHON CIIEIIUAaTIbHOCTH.
[IpodunbHas cocTaBisoIIas OTpakaeTcsl B TpPeOOBAHUAX K MOATOTOBKE OO0YJAIOIINXCS
B YaCTH:

— oOmen cucteMbl 3HAHUN: coOAepXkKaTelbHbIE MPUMEPHl HCHOIb30BAHUS
MaTeMaTUYECKUX UAEH U METOJI0B B IPO(PECCHOHATILHOM IESITeIbHOCTH;

— YMEHHUii: pa3invuue B YpOBHE TpeOOBAaHUU K CIOKHOCTU TPUMEHSEMbBIX
aJIrOpPUTMOB;

—  MPaKTUYECKOr0 HCMOJb30BAHMS TPUOOPETEHHBIX 3HAHUW M YMEHHM:
WHJUBUyIBHOTO y4YeOHOTO ONBbITa B TMOCTPOCHUM MaTEeMaTHYECKUX MOJIENeH,
BBITIOJIHEHUH UCCIIEA0BATENIbCKUX U MMPOEKTHBIX PadoT.
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[IporpaMMa  OpuUEHTHpPYET Ha TMPUOPUTETHYIO pPOJb  MPOIECCYaTbHBIX
XapaKTepUCTHK y4eOHOM paldoThl, 3aBUCAMIMX OT Npoguis mnpodhecCHOHATHLHON
MOJIFOTOBKU, aKIEHTUPYET 3HaYCHHUE IMOJIyUYEeHHUs OTbITa UCIOJB30BaHUs MAaTEMAaTUKH B
COJIEP)KATENbHBIX U MPO(ECCHOHATBHO 3HAYMMBIX CHUTYallMAX IO CPaBHEHHUIO C
(dbopMaIbHO-ypOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMHU 00yUYECHUSI.

[IporpamMmMoii  TpeqycMOTpeHa  CaMOCTOSITENbHAas ~ BHeEayJUTOpHas  pabora,
BKJIFOUAIOLIAsl:

— YTEHHE JONOJIHUTEIbHON JIUTEPATYPhI IO TEME;

— KOHCIIEKTHPOBAHME U aHAJIU3 CTaTEH;

— CaMOCTOATEIBHOE PELIECHUE 3a1a4;

— TMOATOTOBKY K NMCBMEHHBIM U YCTHBIM pa3BEPHYTHIM OTBETAM IO 33JIaHUSIM
IperoaaBaTels;

— TMOATOTOBKY K CEMMHAPCKUM 3aHATHSM (JOMAILHsAS [MOATOTOBKA, 3aHSTHS B
oubmmoTeke, paboTa ¢ DJICKTPOHHBIMH KaTajoramMmu u VHTEepHeT-
nHpopmanus)

— TMOATOTOBKY JOKIajaa, pedepara, Mpe3eHTaIluH, MPOSKTHOU pabOTHI IO
MPEJIOKECHHBIM TEMaM.

[Iporpamma COAEPKUT TEMATUYECKUM IUIAH, OTPAKAIOIIMN KOJUYECTBO YaCOB,
BBIJIENIIEMOE HA M3yYEHHE MaTeMaTHKU. anreOpbl, Havajlla aHalu3a, TeOMETPUU TpPHU
OBJIAJICHUH CTYJI€HTAMH CHELMAIBHOCTAMUA I'YMaHUTapHOTO POpuUIIsL.

KoHTponb kauecTBa OCBOEHUS AUCUUILINHBI «MaTteMaTuka» IpoBOJUTCS B IPOLECCE
TEKYIIEro KOHTPOJISl U UTOTOBOM aTTeCTaIUH.

Texymuii KOHTPOJIb MPOBOAMUTCS B IMpeesax yu4eOHOro BPEMEHHU, OTBEJICHHOTO Ha
JUCLIUTLIIUHY.

Wrorosas arrectanus NpOBOJUTCS B BUJE dK3aMeHa B (popMe MUCbMEHHOMN pabOTHI.

MECTO YYEBHOHN JUCIUIIJIMHBI B YYEFHOM ILJTIAHE

YueOunas nucuuiuinHa «MaTtematrka: anredpa v Hadyajla MaTeMaTHYeCKOTo aHajn3a;
TreOMETpUs» SABISETCA YUeOHBIM MIPEIMETOM 003aTENbHOM MPEAMETHON 00J1acTh
«Maremaruka u uapopmarrka» GI'OC cpegnero odiiero oopa3oBaHusl.

B T'ATIOY MO «I'yOepHckuit KOJIEIX», peaau3yoM 00pa30BaTeIbHYIO
nporpammy cpeasero oouero oopaszosanus B npenenax ocsoenust OINOIT CIIO na
0a3e OCHOBHOTO 0011ero o0pa3oBaHus, yueOHasi AUCIUIUIMHA «MaTeMaTrka
u3yyaetcsi B 001eoopazoBarenbHoM 1ukiie yaeonoro miana [ITIICC3 Ha 6asze
OCHOBHOT0 00111er0 00pa30BaHus C MOJIYYEHUEM CPeIHEro o0Iero oopa3oBaHus

B yue6nbix mmanax [IIICC3 ydeOHas auciuminHa «MaTteMaTrka» BXOIUT B CO-
cTaB 001MX 001Ie00pa30BaTEIbHBIX YUEOHBIX JUCITUIUIHH, (POPMUPYEMBIX U3
o0s3aTenbHBIX peaMeTHhIX ooacteit I'OC cpeanero oduiero oOpazoBanust s
cnenuanbHoctel CIIO cooTBeTcTBYIOIIEr0 MpoPuiis MpodheccnoHaIbHOTO
oOpa3oBaHUs.



PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCITUITIJINHBI

OcBoenne coaepkanusi yd4eOHOW IUCIUILIMHBI «MartemaTuka» oOecreuynBaeT
JOCTHKEHHE 00YJAIOIUMHUCS CIACAYIOUINX Pe3yabmamaos:.

® JIUYHOCHIHBIX:
— c(OpPMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEeMAaTHKE KaK YHUBEPCAIILHOM SI3bIKE
HAayKH, CPEACTBE MOJCIHPOBAHUS SBICHUW W TPOLECCOB, HIEIX U METOJAAX
MaTEeMaTHKH;
—— NOHUMAHHE 3HAYMMOCTH MaTEMATUKH ISl HAYYHO-TEXHUUYECKOTO IIporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIEHUS K MATEMATHKE KaK K YaCTH OOIIEUETIOBEIECKOMI
KYJIbTYPBI U€pe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUSI MATEMaTUKH, SBOJIIOIUEH
MaTEeMaTHUYECKHUX UICH;
——  pa3BUTUE JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMUYECKOMN KyIbTYpbl, KpUTUUHOCTU MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JIJIsI
Oynyuiei mpodecCuoOHaAIbHON NEATEIbHOCTH, JIJIsl MPOJAOJIKEHUS 00pa30BaHus U
caMo0Opa30BaHMS;
—— OBJIJICHUE MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU B T10-
BCEIHEBHOM KU3HU, JI1 OCBOCHHS] CMEKHBIX €CTECTBEHHO-HAYUYHBIX JUCIHUILINH U
JUCIUIUINH MPo¢deCCHOHANBHOTO UK, JUIsl OTyYeHUs 00pa3oBaHus B 00JacTsX,
He TPeOYIOUX YIIIyOJIEHHOW MaTeMaTUYeCKON MOITOTOBKHY;
—— FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPA30BAHUIO,
Ha TPOTSHKEHHM BCEW JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW mMpodeccHoHadbHOM U OOIIECTBEHHOM
NeATEIIbHOCTH;
—— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEIbBHOM TBOPUECKOW U OTBETCTBEHHOMN
NeATEIIbHOCTH;
—— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
o0Opa3zoBaTeIbHOM, O0IIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIIeI0BATENbCKOM, MPOSKTHON U
JIPYTUX BUJIAX JACSATEILHOCTH;
—— OTHOIIIEHHE K MPOGEeCCHOHATBHONU NESITEIbHOCTH KaK BO3MOXHOCTH Yy4dacTUs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIMOHAIBHBIX TPOOIIEM;

® MemanpeoMemHbix:
—— YMEHHUE CAMOCTOSATENIBHO OMPEAEIATh LEIU AEATEIbHOCTH U COCTABIISITh TJIaHBI
NEATEeIbHOCTH, CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTh, HCIOJb30BaTh BCE BO3MOXHBIE  PECypChl IS JOCTHIXKEHHUS
MOCTABJICHHBIX 1EJIeH U pean3aliu MIaHOB e TEILHOCTH; BHIOUPATH YCICIIHbIE
CTpaTeruu B Pa3IUYHbIX CUTYAIUsX;
—— yMEHHE NMPOAYKTUBHO OOIIAThCSA U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEATEeIbHOCTU, YUUTHIBATh MO3UIMU APYTUX YUYACTHUKOB JEATEIbHOCTH, d(PGHEKTUBHO
paspemiaTh KOH(MIUKTHI;
—— BJIQJICHUE HaBBIKAMU TIO3HABATEIHHOM, Y4EOHO-UCCIIEA0BATENHLCKOM U TPOCKTHOM
JeSTeTPHOCTH, HABBIKAMH pa3pelnieHust mpo0seM; CloCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAO0B MO3HAHHS;



—— FOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITENTbHON HH(DOPMALIMOHHO-TT03HABATEIHHON
NEATEIIBHOCTH, BKIIFOYask YMECHUE OPUEHTUPOBATHLCA B PA3JIMYHBIX HCTOYHUKAX
uHbOpMalMK, KPUTHYECKH OLIEHWBAaTh W  MHTEPHPETUPOBATH  HMH(OpMAIHIO,
[IOJIy4aeMYI0 U3 pa3iIMYHbIX UCTOYHUKOB;
—— BJIQJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3J1ararh
CBOIO TOYKY 3PEHUs, UCIIOIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPELICTBA;
—— BJIQJICHUE HAaBbIKaMU [I03HABATEJIbHOMN pe(hIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUH, TPAHHIL
CBOEI'0 3HAHWS U HE3HAHUS, HOBBIX II03HABATENIBHBIX 3a4a4 U CPEICTB I UX
JNOCTHKCHUS;
—— LIEJICYCTPEMIIEHHOCTD B ITOMCKAX U IPUHATUU PELIEHUH, COOOPA3UTENBHOCTD U
UHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IMPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TAPMOHUIO MUPA;

® npeOMemHbix.
—— c(hOpMHUPOBAHHOCTH MPECTABIECHUI O MATEMATHKE KaK YaCTH MUPOBOM KYJIbTYPbI
Y MECT€ MaTEMAaTUKHU B COBPEMEHHOW IUBUIIU3ALMH, CIOCO0AX OMMCAHUS SIBICHUN
peaIbHOTO MUpPa HA MATEMAaTUYECKOM S3BIKE;
—— c(OpMUPOBAHHOCTH MPEACTABICHUI 0 MaTEMaTHUYECKUX MOHATUSAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIAX, ITO3BOJIAIOIINX ONUCHIBATh U U3YYaTh pa3HbIE
[IPOLIECCHI U SABJICHUS; IOHUMAHNE BO3MOXHOCTH aKCHOMAaTUYECKOI'0 ITIOCTPOEHHUS
MaTeMaTUYECKUX TEOPUH;
—— BJIQJICHUE METOJAMH JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHHUE UX IIPUME-
HATB, IPOBOJUTH JIOKa3aTEIbHBIE PACCYKICHUS B XOI€ PELIECHUS 3a/1a4,
—— BJIQJICHUE CTaHAAPTHBIMU IPUEMAaMU PELLICHUS PALlMOHAIBHBIX U UPPALIMOHAIBHBIX,
ITOKA3aTEIIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX
CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX POTrPaMM, B TOM YHCIIE IS 110~
MCKa IIyTH PEUICHUS Y WUIKOCTPALMH PELIEHNs YPABHEHUN U HEPABEHCTB;
—— c(hOpMHUPOBAHHOCTH MPECTABIECHNN 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHUYECKOTO
aHajM3a U MX CBOMCTBaX, BIAaJICHHE YMEHHEM XapaKTEpHU30BaTh MOBeJAEHUE (YyHKLUM,
HCIIOJIb30BaHNUE MOJTYYECHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIN3a PEATbHBIX
3aBUCUMOCTEH;
—— BJIAQJCHUE OCHOBHBIMU IOHATUAMU O IUIOCKUX H  IMPOCTPAHCTBEHHBIX
reoMeTpuyYecKkux (urypax, UX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTb YMEHMUS
pacrno3HaBaTh reoMeTpUYecKue (QUrypbl Ha 4YepTekKax, MOJAEISIX U B pPealbHOM MHDE;
NPUMEHEHNE HM3YyYEHHBIX CBOWCTB reoMeTpuueckux ¢Guryp u ¢Gopmyin s perieHus
FeOMETPUYECKUX 3aJa4 U 3a7a4 C IPAaKTUYECKUM COJIEPIKaHUEM;
— c(hOpPMHPOBAHHOCTh NPEACTABICHUA O TpoLEccax U SBICHUAX, HMEIOLIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTHYECKNUX 3AKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OLICHHBATh BEPOSITHOCTU HACTYIUICHUS] COOBITUI B MPOCTEHIINX MTPAKTUYECKUX
CUTYalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIMYUH;
—— BJIQJICHUE HaBbIKAMH UCITOJIb30BAaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIpU
pelLIeHny 3a1a4.



COJIEP’KAHWUE YYEBHOM JUCIIUIIJIAHBI
BBenenne
MartemaTtka B HayKe, TEXHUKE, IKOHOMHKE, WH(DOPMAIMOHHBIX TEXHOJOTHUSX H
MPAKTUYECKON NeATEeNbHOCTH. Llenu m 3amaun u3ydeHuss MaTeMaTUKA NPU OCBOEHUH
CIIEIUAIIBHOCTH.
Hemoncrpanun — BBC. Hctopus matematuku. Yacts 1. f3bik Beenennoi.

JlabGopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTH4yeckue 3aHATHS — HE TIPETyCMOTPEHO

CamocrosiTesibHAasA pad0Ta — HE PETyCMOTPEHO

Paznen 1. Auareopa
Tema 1.1. PazBuTHe NOHATHS 0 YK CJIE

[lenbie u panuoHanbHble uucna. JlelicTBuTenbHble uucna. [Ipubaudicennvle
eviyucaenus. Komnaexcuole uucna.

Tema 1.2. Kopuu, crenenu u sorapu@pmoi

Kopun u crenenu. KopHu HarypaidpHOM CTENEHM W3 YHCIA U HUX CBOMCTBA.
CrenmeHn ¢ panMOHAJbHBIMM  NOKa3aTelsiMH, WX  cBouMictBa. (CrenmeHn ¢
NEeUCTBUTEIBHBIMU  TOKazarensamu. (Cgolicmea cmeneHu ¢ 0elucmeumebHuIM
noxasamenem.

Jlorapudm. Jlorapubm uucna. OcHOBHOE JOrapuPMUUYECKOE TOXKIECTBO.
JlecsiTuuHble W HaTypaibHble jorapudmsel. [lpaBuna paeiictBuit ¢ sorapudmamu.
IIepexo1 K HOBOMY OCHOBAHHIO.

[IpeoOpazoBanue anredpandecKux BBIPAYKCHUM. [IpeobpazoBanue
palMOHABHBIX, UPPAIMOHAIBHBIX CTEMEHHBIX, MOKA3aTebHBIX U JIOTapU(MUYECKUX
BBIPAKCHU M.

JleMoHCTpanumM — CBOMCTBa KOPHEH, CTENEHEeH, TorapudmoB.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IIpakTnyeckue 3aHATHUA:

1. «JleticTBus HaJ TPUOIMKECHHBIMU YUCTIaMU.

2. «BBIYUCIICHHS ¢ KOMIUICKCHBIMH YHCTIAMI).

3. «IIpeoOpazoBanue BRIpAXKCHHUI COJAEPIKANTUX CTETICHh C HATYPATbHBIM

MOKa3aTeaemM».

4. « TlpeoOpazoBaHue BEIpaXKEHUN COACPIKAMX KOPHU.

5. «YmpoieHue 10rapu(pMUYECKUX BbIPAKEHUN.
CamocrosiTesibHasi padoTa: MoAroTOBUTE pedepartsl, TOKIAbI, Tpe3eHTanuu Power
Point Ha Tembl: «Bo3uukHOBeHue unciay, «KommiekcHslie uncia», «HempeprsiBHbie
JpoOu, cocTaBlIieHNEe TAOJIUIT JJIsl CUCTEMaTH3allK y9eOHOTO MaTepualia, peleHnue
BAPUATUBHBIX 33]1a4 U YIPAKHECHUH.

Paznen 2. I'eomeTpust
Tema 2.1. IIpsiMble U IJIOCKOCTH B POCTPAHCTBE



B3anmHoe pacnosiokeHue AByX NpsIMbIX B IPOCTpaHCTBE. [lapayuiensHOCTD psAMon 1
mnockoctu. [lapannensHoCTh mnockocTen. [lepreHInKyIsIpHOCTD NPSIMON U
IJIOCKOCTH. IleprieHIuKyIsip U HAKJIOHHASA. YTOJI MKy IPSIMOM U IIJIOCKOCTBIO.
JIByrpaHHbIM yroJy. YTos MeXAy IIIOCKOCTAMU. llepneHauKyIapHOCTh 1BYX
IIJIOCKOCTEM.

["'eomeTpuueckre npeoOpa3zoBaHus MPOCTPAHCTBA: MAPAJUICIbHBIN EPEHOC,
CUMMETPHS OTHOCUTENBHO IIJIOCKOCTH.

[TapannensHOE poekTupoBanue. Ilnowadb opmozonanvHot npoexkyuu. IzoopaxxeHue
IPOCTPAaHCTBEHHBIX QUTYD.

Tema 2.2. KoopanHaThl 1 BEKTOPbBI

[IpsimoyrosibHas (eKapTOBa) CUCTEMa KOOPAMHAT B pocTpaHcTBe. DopMmyia
PACCTOSIHUSI MEXKIY ABYMSI TOUKaMH. Y paBHEHUS CPEPDI, NIOCKOCMU U NPAMOU.

BekTopbl. Moayib BekTopa. PaBeHCTBO BeKTOpOB. Cli0KeHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4KcIIo. Pa3nokeHne BEKTOpa Mo HalpaBJICHUSIM. YTOJI MEXKAY ABYMs
BekTopaMu. [Ipoekus BekTopa Ha ock. Koopaunartel Bektopa. CkasgpHoe
MIPOU3BEJIEHUE BEKTOPOB.

Hcnonp3oBaHue KOOPpAMHAT U BCKTOPOB IIPH PCHICHUHN MATCMATHYCCKHUX U IMTPUKIAIHBIX
3ajgad.

JleMOHCTpaUuM — B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX U IIIOCKOCTEMN, CUCTEMBI
KOOpJHHAT.

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO
IIpakTHYyeckue 3aHATHA:

6. «B3anmHoe pacnoyioKeHUe NPSIMbBIX U TIIOCKOCTENY.
7. «CtepeoMeTpush».

8. «JleiicTBuUs HAJ BEKTOpPaMH B TIPOCTPAHCTBEY.

9. «Pemenue 3agau».

CamocrosiTesibHasi padoTa: MOArOTOBUTH pedepatsl, TOKIabl, TPE3CHTALUN
Power Point Ha Temsl: «B3anMHOE pacioioskeHUe MPSIMBIX U TUIOCKOCTE»,
«BekTopHoe 3a1aHKe NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE», COCTaBIIEHUE Ta0JIUIL
JUTSL cCUCTeMaTH3aluy y4eOHOTO MaTepHalia, pelieHre BApUaTUBHbBIX 3aa4 U
YIIPaKHEHUM.

Pasznen 3. KomOunaropuka

Tema 3.1. Jj1ieMeHTHI KOMOMHATOPUKH

OcHOBHBIE OHATHUS KOMOMHATOPHUKH. 3a/1a4 Ha MOJCYET YMCiIa pa3MEIICHHH,
MepPEeCTaHOBOK, coueTaHui. Perenue 3a1a4 Ha nepedbop BapuanToB. @opmysia OnHOMA
Hrrotona. CoiicTBa OMHOMUHANBEHBIX KOd(duimentoB. Tpeyronpauk [Tackans.
JleMOHCTpaLUM — HE NIPETYCMOTPEHO

JlaGopaTopHbie padoThI — HE MPETyCMOTPEHO
IIpakTHyeckune 3aHATHA:

10. «kKoMOUHATOpHBIE KOHCTPYKIIUN.
11. «Pemenue 3agau.
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CamocrosiTesibHas padoTa: MOArOTOBUTH pedepaTsl, NOKIaAbl, Ipe3eHTauu Power
Point Ha Temy: «bne3 [Tackanby, penieHne BapuaTUBHBIX 33729 U YIPAKHEHUH.

Pa3nen 4. OcHOBBI TPUTOHOMETPHUH
Tema 4.1. OcHOBBI TPUTOHOMETPUH

Panunannas mepa yria. BpamarensHoe npuxenue. CHHYC, KOCUHYC, TAHT€HC U
KOTaHI€HC YUCIIA.

dopmyiibl npuBeaeHuss. Dopmyel cnoxenus. Popmyiibl yaBoeHus. Popmyvi
NOJIOBUHHO20 Yeid.

[IpeoOpa3zoBaHue CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUN B TPOU3BEJICHUE U
POU3BEACHUS B CYMMY. BuipasiceHue mpueconomempuieckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2YMEeHmA.

[IpocTelimue TPUroHOMETpUUECKUE ypaBHEHUS. [IpocTeiiiirie TpUroHoMeTpuYECKHE
HEpPABEHCTBA.

OOpartHble TPUrOHOMETpUYECKHE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
JleMOHCTpauuM: OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, PEIICHUE
TPUTOHOMETPUUECKUX YpaBHEHUH, TaOIUIAa 3HAYEHUH TPUTOHOMETPUYECKHUX (DYHKIIUMA.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IIpakTnyeckune 3aHATHUSA:

12. «IIpeoOpa3zoBaHue NMPOCTEHIINX TPUTOHOMETPUUECKHUX BHIPAKECHUID.

13. «HaxoxeHnue 3HaueHUS apKCUHYCa, apPKKOCHHYCA U apKTaHT€HCY.
CamocTrosiTesibHasi padoTa: MoJAroTOBUTE pedepartsl, TOKIAbI, Tpe3eHTanuo Power
Point Ha Temy: « Tpuronomerpudeckre QyHKIUH U UX TpapUKU», COCTABICHUE TaOJIUI]
JUISL CUCTeMaTH3allii y4eOHOTO MaTepHalia, pelieHue BapUaTUBHbBIX 3aja4 U
YIIPAKHEHUMU.

Paszges S. ®yHKUMH, UX CBOMCTBA U rpaguKu
Tema 5.1. ®yHKUMH, MX CBOHCTBA U I'PaPUKHU

Oynkuu. O05acTh ONpeIeICHUsI U MHOXKECTBO 3HAUEHHI; rpaduK PyHKIUH,
nocTpoeHue rpad@ukoB GyHKLINM, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CgoiicTBa pyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUUYEHHOCTb,
MepUoANYHOCTh. [IpoMeXyTKH BO3pacTaHus U yObIBaHUS, HAUOOJbIIIEE U HAUMEHbBIIIEE
3HAYCHUS, TOUKH IKcTpemyma. ['paduueckas nnrepnperanus. [Ipumeps
(YyHKIIMOHATBHBIX 3aBUCUMOCTEH B pealibHBIX MPOIeccaxX U SBJICHUSIX.
Apudmernueckue oneparuu Haa QyHkiusamu. CrnosxkHast QyHKIUs (KOMIO3UIINSA).
Tonusmue o nenpepvignocmu yHKYUU.

O6patHbie hyHknuu. Obaacms onpedenenusi u 001acmb 3HAYeHULl 0OPAMHOU PYHKYUU.
I'pagux oopamnou pynkyuu.

[IpeoOpazoBanms rpadukos. [lapammensHbIi IepeHOC, CHMMETPHS] OTHOCHTEIIBHO
oceil KOOpAMHAT U CUMMETPHUSI OTHOCUTENILHO Havajaa KOOpAUHAT, CAMMETPUS
OTHOCHUTEJILHO MPSIMOM Y = X, PaCTSHKEHHE U CKaTUE BIOJIb OCEH KOOpIUHAT.

JleMoHcTpanum — rpa@uKd TPUTOHOMETPUYECKUX (DYHKIIHIA.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
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IIpakTnyeckue 3aHATHUA:

14. «O6nacTh onpeneneHust PyHKITUN.

15. «Apudmernyeckue onepanuu Hag QyHKIUIMI.

16. «Cxema uccnenoBanusi QyHKIIUN.
CamocTrosiTesibHas padoTa: MOATOTOBUTH pedepaTsl, TOKIaabl, Ipe3eHTauu Power
Point na Temsr: «I'paduxu Gynkmit», «[IpeodpasoBanne rpagukoB (yHKITHID).
Cocrapnenue TabauIl A1l CHCTEMaTU3aluy y4eOHOro MaTepuaia, pelieHue
BapHUaTUBHBIX 3a/1a4 U YIIPAKHEHUH.

Pa3nen 6. Muororpannuku. Tesia 1 HOBePXHOCTH BpallleHUS.
Tema 6.1. MHOrorpaHHUKH
Bepmmnel, pedbpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. MHocozpanmbie yaivl.
Buinyxavie mnozcoepannuxu. Teopema Jiinepa.
[Tpusma. [Ipsimast u HaknonHas npusma. [IpaBunbnas npusma. [Tapannenenunesn. Ky6.
[Inpamuna. [IpaBunbpHas nupamuaa. YcedeHHas nupamMuaa. Terpasap.
CummeTpuu B KyOe, B mapajuielenunesie, B Ipu3Me U MUpaMu/Ie.
Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.
[IpencrapiieHre 0 NMpaBWIHLHBIX MHOTOTPAHHUKAX (TETpadipe, Kyoe, oKTadipe,
JOJICKAdIPE U UKOCABIPE).
Tema 6.2. Tes1a 1 NOBEPXHOCTH BPALleHUS

[unuuap v koHyc. Y ceueHHblit kKoHyc. OCHOBaHME, BBICOTA, OOKOBAas IOBEPXHOCTb,
oOpasytoiias, pazseptka. OceBble CEUSHUS U CEUCHMUSI, TapaliieIbHbIe OCHOBAHUIO.
[Iap u cdepa, ux ceuenus. KacarenbHas mI0CKOCTh K cepe.

JeMoHcTpanum: GUrypsl MHOTOTPAaHHUKOB U TeJl BpaIlCHUSI.
JlaGopaTopHbie padoThI — HE PETyCMOTPEHO
IIpakTHyeckue 3aHATHA:

17. «[IByrpaHHbIil © MHOTOTPaHHBIE YTIIbD.

18. «Pemenue 3amawy.

19. «Pemenue 3agawy.
CamocrosiTesibHasi padora: noAroToBUTh pedepaTsl, JOKIaAbl, Ipe3eHTauuu Power
Point Ha temsr: «IlapamiensHoe poekTHpOBaHUe, «[IpaBHIIbHBIE W TIOTYIIPABHILHBIC
MHOTOIpaHHUKN», «KOHWYEeCKHEe ceYeHUs] U UX MPUMEHEHUE B TEXHUKE); COCTaBJICHUE
TaOJIMI JUId CHUCTEMaTH3alluu yuyeOHOro Marepuala, pelieHHe BapUaTHUBHBIX 3a/1ay U
YIPa)KHEHUU.

Pasznen 7. Hauana maTteMaTH4eCKOr0 aHAJIHU3a
Tema 7.1. Ilpou3BoaHbIE

[TocnenoBarenpHocTH. CrIOCOOBI 3aJaHUS U CBOMCTBA YUCIIOBBIX
nocaeaoBaTenabHocTel. [loHaTHE 0 nIpeaene nocienoBarenbHOCTH. CylIECTBOBAHUE
npeaena MOHOTOHHOW OMPaHUYEHHOM Nociie1oBaTelbHOCTH. CyMMHPOBAHUE
nocjeaoBaTeabHOCTeN. beckoHeuHo yObIBaroIas reoMeTpudeckast Iporpeccus U ee
cyMmMma.
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[TpousBoanas. [TousiTHEe 0 MPOU3BOAHON HYHKIINH, €€ TEOMETPUIECKUHN U
buznueckuil cMbIca. YpaBHEHHE KacaTenbHOU K rpaduky ¢pyukuuu. [IponszBoansie
CyMMBI, pa3HOCTH, ITPOU3BENCHUS, YaCTHbIE. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuxiuii. [[pumeHeHne Npou3BOIHON K HCCIET0BaHUIO (QYHKIIUN U TIOCTPOSHUIO
rpadukoB. [IponsBogabie 00paTHON QYHKIIMH U KOMIO3UIIUN (PYHKIIUH.

[IprMepbl UCIIOIB30BaHUS MPOU3BOIHON [T HAXO0XKACHUS HAWITYYIIETO PELICHUS B
NPUKIIAHBIX 337a4ax. Bropas nmponsBoaHas, ee reoMeTpuuecKuil U GU3NYECKU
cmblca. HaxoxkaeHue ckopocTu A Ipoliecca, 3aJaHHOro (hopMysioi U rpapuKom.
Tema 7.2. IlepBooOpasHasi ¥ HHTerpaJ
[TepBooOpa3Has u unterpai. IlpuMeHnenue onpeneaeHHOro HHTerpaia A HaX0XKIeHUs
IJIOIAIU KpUBOJIMHEHHOHN Tpanenuu. @opmyna Hetorona—JleiiOnuna. [Ipumepsl
NPUMEHEHUS UHTErpaja B U3NKE U TEOMETPUH.

JleMoHCcTpanuu: TabauIa NPOU3BOIHBIX, TAOIUIA IEPBOOOPA3HBIX.

JlaGopaTopHbie padoThI — HE IPETYCMOTPEHO
IIpakTnyeckue 3aHATHUA:

20. «IIpon3BoiHbIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUW».

21. «IIpuMeHeHue MPOU3BOIHON K UCCIIEAOBAHUIO (DYHKIIUI).

22. «I1momanb KpUBOIMHEWHOW TPATICLIAW.
CamocrosiTesibHasi padora: NoAroToBUTh pedepaTsl, JOKIaabl, Ipe3eHTauuu Power
Point Ha Tembr: «CroxxeHne rapMOHUYECKUX KoieOaHmi», «['paduyeckoe pemieHue
ypaBHEHUH U HepaBeHCTBY», «lloHsTue nuddepeHnmana um ero NPUIOKEHUNY;
COCTaBJieHME TaOJIuIl [ CHCTeMaTu3alud Y4YeOHOTro Marepuala, pelieHue
BApUATUBHBIX 3aJa4 U yIPAKHEHUH.

Paznen 8. U3mepenusi B reomeTpuu
Tema 8.1. U3mepennsi B reoMeTpuu

O6neM u ero uzmepenue. MaterpanbHas opmyna oobema.

dopmynbl 00beMa Ky0a, IPSIMOYTOIBLHOTO TapalIeIICIHIIe 1, TPU3MBbI, [IJIAHIPA.
dopmynbl 00beMa upaMubl 1 KoHyca. DopMyITsl IUTONIAaN MOBEPXHOCTEH ITUITHMHAPA
1 KoHyca. ®opmyiibl 00beMa Iapa v mionaan chepsl.

[Tono6ue Ten. OTHOLIEHHS TUIOIIAIeH MOBEPXHOCTEN U 00bEMOB MTOJOOHBIX TEI.
JemoncTpanum: GpUrypsl MHOTOTPAaHHUKOB U TEJT BpaIllEHUS.
JlaGopaTopHbie padoThI — HE PETyCMOTPEHO
IIpakTHyeckue 3aHATHA:

23. «Pemienue 3agau».
CamocrosiTesibHAs padoTa: pelliCHHE BAPUATUBHBIX 33/1a4 U YIPAKHEHUM.

Paznen 9. Ctarucruka v Teopusi BepoOATHOCTEN
Tema 9.1. J1eMeHTHI TeOPUU BEPOATHOCTEN U MATEMATHYECKO CTATUCTUKH

Co0bITHE, BEPOSITHOCTD COOBITHSA, CI0KEHNUE U YMHOKEHUE BeposiTHOCTe!. [lonsamue
0 He3agucumocmu coovlmuil. /JJUucCKpemnas cryyainas 6eIUtUuHa, 3aKOH ee
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pacnpeodenenus. Hucnosvie xapakmepucmuku OUCKPEemMHOU CIY4aUHOU eIUYUHDL.
Ionsamue o 3axone 6o1buIUX YUCE].

[IpencraBnenre naHHbIX (TAOJIUIIBI, TUATPAMMBI, TPAPUKN), 2eHEePATbHA
COBOKYNHOCMYb, 8b100PKA, Cpednee apughmemuyeckoe, MeOUuaHa.
Ilonuamue o 3a0auax mamemamuueckou cmamucmuxu. Pewenue npaxmuueckux 3aoau ¢
npuMeHeHueMm 8epOosImMHOCIHbIX MEMOO08.
JleMOHCTpauM — He IPETYCMOTPEHO

JlabGopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTH4eckue 3aHATHS:

24. «BpraucieHne BEpOSITHOCTH I10 KJIACCUYECKOMY OIPEACIICHUION.

25. «Penienue 3a7a4 Ha MOBTOPHBIE UCTIBITAHUSD.

26. «IIpencraBneHue TaHHBIX B BUAE TAOJIUL, IUAarpaMM, TpauKoB.
CamocrosiTesibHast padoTa: MOATOTOBUTH pedeparsl, JOKIAAbl, Ipe3eHTauuu Power
Point ma Tembl: «Mcaak Hproton», «CpenHue 3HAYeHHWS W WX TPUMEHCHHE B
CTaTHUCTUKE», COCTABJICHUE TaOJML Ul CUCTEMAaTH3alUu ydeOHOro MaTepuana,
pelIeHNnEe BapUaTUBHBIX 33]1a4 U yIPAKHEHUN.

Pa3nen 10. YpaBHeHMsI M HEPABEHCTBA
Tema 10.1. YpaBHeHUSI M1 HEPABEHCTBA
YpaBHEHUs U CHCTEMBI YpaBHEHHN. PanioHanpHble, HppalOHAIbHBIE,
IIOKa3aTeJIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTH YpaBHEHMI, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPUEMBI UX pelIeHUs (Pa3I0KEHUE Ha MHOXKUTEIN, BBECHHE HOBBIX
HEU3BECTHBIX, IOJCTAHOBKA, rpapuuecKuil METON).
HepaseHcTBa. PanroHaneHble, HppalMOHAIIBHBIE, I0KA3aTEIbHbIE U
mpuzonomempuyeckue HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PELLICHHUS.
Hcnonb3oBaHre CBOMCTB U IrpapukoB (yHKLIUNA IPU PELLICHUN YPAaBHEHUH U
HepaBeHCTB. MeToj nHTepBaioB. M300pakeHne Ha KOOPIMHATHOM MJIOCKOCTH
MHOKECTBA PEIICHUI YpaBHEHUN U HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM.
[Tpuknagnsie 3aaaun. [IpumeHeHne MaTeMaTUYECKUX METOJIOB AJI PELICHUS
coliep KaTeNbHbIX 3aa4 U3 pa3IMuHbIX 00JIacTel HAyKU U pakTuku. UHTepnperamus
pe3yibTaTa, yueT peaibHbIX OrpaHUYCHHIA.
JleMOHCTpaLUM — HE NIPELYCMOTPEHO

JlaGopaTopHbie padoThI — HE PETyCMOTPEHO
IIpakTHyeckue 3aHATHA:

27.«Penienne ypaBHEHUN METOJIOM Pa3fI0KEHUSI HA MHOKUTEIIN.

28. «OCHOBHBIE TPUEMBI PEIICHUS YPaBHEHUI: TpahUUECKU METO.

29. «IlokazarenbHble U JTOTapU(HMHUUESCKUE YPABHCHUSD.

30. «MeTtoapl peuieHus CUCTEM YPaBHEHUID.
CamocrosiTesibHasi padoTa: MOATOTOBUTH pedepartsl, AOKIaabl, Ipe3eHTamnuo Power
Point Ha Temy: «I'paduyeckoe pelieHUe ypaBHEHHH W HEPABCHCTB)», COCTABJICHUE
TabNuI[ AJI1 cHUCTeMaTh3aluu y4eOHOro marepuana, pelleHWe BapUaTUBHBIX 3a/lady U
YIPa)KHEHUN.
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TEMATHUYECKOE IINTAHUPOBAHUE
B TAIIOY MO «I'yOepHCKkHil KOJUIEIXK» Ha JOUCHMIUIMHY «MartemaTtuka» Mo
CHenuaIbHOCTH CcpemHero mpodeccuonamsHoro obpazoBanus 35.02.12 «CamoBo-
MapKoBOE€ M JIaHJIMA()THOE CTPOUTEIHCTBOY €CTECTBEHHO-HAYYHOTO TMPOQHIIs
oTBOaUTCS 234 yaca, B TOM ynciie 156 4acoB ayIUTOPHOM HArpy3KH.

TEMATUYECKWM IJIAH
HaumenoBanue pa3aciia KomnnuecTtBO yacos
MaKCuMaJibHass | CaMOCTOs- o0s13arebHas ayJauTopHas
yueOHas TeJIbHAS yueOHasi Harpys3Ka.:
Harpyska y4yeOHast BCETro 3aHs- , BT.41a0. 1
pabota TUI pax.
3aHATHHU

Beseoenue 1 - 1 -
Pa3zoen 1. Anzeopa 41 14 25 5
Tewma 1.1. PazButue noHsTHS O YUCIe 13 5 7 2
Tema 1.2. KopHu, cTeneH! U JIOTapUPMBbI 28 9 18 3
Pazoen 2. 'eomempus 27 10 17 4
Tema 2.1. IIpsiMble U TIJIOCKOCTH B 15 6 9 5
MIPOCTPAHCTBE
Tewma 2.2. KoopauHaThl 1 BEKTOPbI 12 4 8 2
Pa3zoen 3. Komobunamopuka 15 5 8 2
Tema 3.1. DnemeHTb KOMOUHATOPUKH 15 5 8 2
Pa3zoen 4. Ocnoevl mpuzonomempuu 22 7 15 2
Tewma 4.1. OCHOBBI TPUTOHOMETPUU 22 7 15 2
Pa3zoen 5. @ynkyuu, ux ceoiicmea u 21 5 15 3
zpaghuxu
Tema 5.1. ®yHKIMHU, UX CBOMCTBA U 21 6 15 3
rpaduku
Pazoen 6. Munozozpannuxu. Tena u 29 9 13 3
NnO8EPXHOCMU 8PaAU{eHUA
Tema 6.1. MHOTOrpaHHUKH 14 6 8 2
Tema 6.2. Tena u MOBEPXHOCTH BpaIEHHUS 8 3 5 1
Pazoen 7. Hauana mamemamuueckozo 23 7 17 3
ananusa
Tema 7.1 IIpousBoHbIe 14 4 11 2
Tema 7.2 IlepBooOpa3Has U MHTErpa 9 3 6 1
Pazoen 8. Himepenusn 6 ceomempuu 10 3 8 1
Tewma 8.1. MI3Mepenust B reoMeTpuu 10 3 8 1
Pazoen 9. Cmafnucmuxa u meopus 23 8 16 3
eeposmnocmei
Tema 9.1. DnemeHnTsI TEOpUN
BEPOSITHOCTEH M MaTeMaTHYECKOM 23 8 16 3
CTaTHCTUKH
Pazoen 10. Ypaeuenus u nepagencmaea 29 9 21 4
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Tema 10.1. YpaBHEHMs U HEpaBEHCTBA 29 9 21 4

NTOI'O

234 78 156 30

XAPAKTEPUCTUKA OCHOBHBIX BUJJOB YUEBHOUJAEATEJBHOCTH

OBYYAIOIMXCS

Conep:xanue 00y4eHUs

XapaKkTepUCTHKA OCHOBHBIX BHI0B JAeATEJbHOCTH
o0y4yaomuxcs (Ha YypoBHe YUeOHbIX J1eHCTBHIN)

BBenenue

O3HaKOMJIEHHE C POJIbI0O MAaTeMaTUKU B HayKe, TEXHUKE,
SKOHOMHKE, UH()OPMAITMOHHBIX TEXHOJIOTHIX u
MPaKTHYECKOHN JeATEILHOCTH.

O3HakoMJICHHE C LEeIIMH M 3aJa4yaMd  H3y4YECHUS
MaTeMaTUku mnpu ocBoeHuu Tnpodeccuii CIIO wu
cunenuanbHocter CITIO

AJITEBPA

Pa3ButHne moHATHS
0 Yuc.Jjie

Brinonnenue apudmeTnueckux NEUCTBHM HAJl YHCIIAMH,
co4YeTast yCTHbIE U IUCbMEHHBIE IIPUEMBI.

Haxoxnenve mnpuOIMKEHHbIX 3HAUEHUN BEJIMYUMH U
IIOIPETHOCTEN BBIUNCIICHUH (abcontoTHOM u
OTHOCHUTEJIbHON ); CPABHEHHUE YUCIIOBBIX BBIPAKEHUM.
Haxoxnenne  ommbok B MpeoOpa3oBaHUAX U
BBIUMCICHUSIX (OTHOCUTCS KO BCEM IMYHKTAaM IIPOrPaMMbl)

Kopuu, crenenu, Jjiora-
pudmbI

O3HakOMJICHHE C TIOHSTHEM KOpHS N-  CTEIEHH,
CBOWCTBAaMH PAJUKAJIOB U IPABUIIAMU CPABHEHUS KOPHEU.
@OopMyIUPOBAHUE OMNPEACICHUA KOPHS H  CBOWCTB
KOpHEW. BrlunciieHne n cpaBHEHUE KOPHEM, BBINIOJHECHHE
MPUKHUJIKY 3HAYCHUST KOPHSL.

[IpeoOpazoBanne YUCIOBBIX M OYKBEHHBIX BBIPAKECHUI,
COZEpKaIUX PaIKabI.

Brinonnenne pacuetoB mo QopmynaMm, coaepKaium
paauKabl, OCYHIECTBIISII HEOOXOIUMBIE MOJCTAHOBKU U
npeoOpa3oBaHusl.

Onpenenenue PaBHOCUJIBHOCTH BBIPAXKEHUN c
panukanamu. Perienue nppanmoHaabHbIX YPAaBHEHUN.
O3HaKOMJICHHE C MOHSATHEM CTENEHU C JIEMCTBUTEIbHBIM
MIOKA3aTEJIEM.

Haxoxnenue 3HaYyeHHWd CTENEHHW, MCIONB3YyS IIPH
HEO0OXOJIMMOCTU UHCTPYMEHTAJIBHBIE CPEJICTBA.
3anuchIBAaHUE KOPHS N-M CTENEHW B BHUJNIE CTENEHU C
JIpOOHBIM MOKa3aTeIeM U Ha00OpOT.

@opMyIMpPOBAHUE CBOMCTB CTENEHEW. Bpruucienue
CTENEHEW C PalMOHAIbHBIM ITOKA3aTEJEM, BBIIIOJIHEHUE
MIPUKUJKU 3HAYEHHUSI CTEIIEHU, CDABHEHUE CTEIICHEM.
[IpeoOpazoBanne YUCIOBBIX M OYKBEHHBIX BBIPAKCHUI,
coIepkKalluX CTEIEeHU, NPUMEHss CcBoucTBa. Pemenune
MOKa3aTEJIbHBIX YPABHEHUH.
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O3HakoMIIeHHE C IPUMEHEHHEM KOPHEW U CTENEHEU MpHU
BBIYMCJICHUN CPEIHUX, IEIECHHH OTpPEe3Ka B «30JI0TOM
ceyeHnn». PemeHue nNpuUKIagHBIX 3a0ad HAa CIOKHBIC
ITPOLEHTHI

IIpeoGpa3zoBanue BrimonHnenne npeoOpa3zoBaHuii BEIpaXXKEHUH, IPUMEHECHHE
ajredpanvdecKux dbopMys, CBSI3aHHBIX CO CBOMCTBaMU CTENEHEH U
BbIPasKeHHU I aorapupMoB.

Onpenenenne  o0MacTH  JOMYCTHUMBIX  3HAYEHUU
Ja0rapupMUYECKOTO BBIPAXKECHUS. Pemenne

JgorapuMUYECKUX YPAaBHEHHIM

OCHOBbI TPUTOHOMETPUH
OcHOBHBIC IOHATHSA N3yyenne paguaHHOTO MeETOAAa U3MEPEHUS  YIJIOB

BpallleHUs] U UX CBSI3M C IpagycHoM Mepoil. M3o0paxkeHue
yIJIOB  Bpall€HUsT HAa  OKPYXKHOCTH, COOTHECEHHUE
BEJIMYMHBI YTJIA C €70 PACIIOJIOKECHUEM.

DopMyIUpOBaHUE ONPEACIECHUN TPUTOHOMETPUUYECKUX
GyHKIUN 118 YIJIOB  TMOBOPOTa W OCTPBIX  YTJIOB
MPSIMOYTOJIBHOTO ~ TPEYroJibHUKAa W  OOBSICHEHHE UX
B3aUMOCBSI3U

OcHoBHBIC [IprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECCTB
TPUTOHOMETPHYECKHUE JUIl  BBIYMCIICHHWS  3HAYEHUHW  TPUTOHOMETPUYECKHUX
TOKIECTBA (GyHKUMN 110 OJTHOM U3 HUX
IIpeoGpa3oBanus N3ydyeHne 0CHOBHBIX (hOpPMYJT TPUTOHOMETPHUH: (POPMYJIBI
npocrenmux CJIOKEHMSI, yIBOEHUS, TPpeoOpa30BaHUsl CyMMBI
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (PYHKIMH B IPOU3BEACHUE U
BbIpasKeHHUH IIPOU3BEICHUA B CYMMY U IIPUMEHEHUE ITPU BBIYUCIICHUN
3HA4YEHUS TPUTOHOMETPUUECKOTO BBIPAXKEHHUS U
YIPOILEHHUS ETO.
O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPUHN TOYEK HA
€IUHUYHON OKPY>KHOCTH U IPUMEHEHHE UX ISl BBIBOJA
dbopmyJ1 IpUBEACHUS
IIpocreiimmue Pemenne no gopmyiiaMm U TPUrOHOMETPUYECKOMY KPYTY
TPUTOHOMETPHYECKHE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YpaBHEHUS U [Ipumenenne oOmMMUX METOAOB pEUICHUS YpaBHEHUHN
HepaseHcmea (mpuBeneHHE K JIMHEMHOMY, KBaApaTHOMY, METOJ

Pa3NIOKEHHsT HA MHOXKHMTEINM, 3aMEHBI MEPEMEHHOM) Mpu
pPELICHUN TPUTOHOMETPUYECKUX YPABHEHU.

YMeHne oTMedaTe Ha Kpyre pEemeHHus MpOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, AaPKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HakoMJIeHHE c MTOHSATHEM oOpaTHBIX
TPUTOHOMETPUUECKHUX (DYHKIIHIA.
N3ydyeHnne omnpeneneHud apKCHHyca, apKKOCHHYCA,

apKTaHTeHca 4ucia, popMyIupoBaHUE UX, U300paKeHUe
Ha €IMHUYHOW OKPY)KHOCTH, IPUMEHEHHUE MPU PEHICHUU
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\ YpPaBHEHUN

®YHKIMHA, UX CBOUCTBA U TPAOUKH

DyHKUUH.
Ilonsitue o
HENPEePbLIBHOCTHU
GyHkuuun
O3HaKoMIJICHHE

O3HakoMIJICHHE C TOHSATUEM IEPEMEHHOM, MpUMepamMu
3aBUCUMOCTEHN MEXKTy IEPEMEHHBIMH.

O3HakomyieHHE C TIOHSATHEM TIpaduka, OmIpeneIecHue
MPUHAIJIEKHOCTH TOYKH rpaduky byHKIHIH.
Onpenenenvne no (opMysie mnpocTelield 3aBUCUMOCTH,
Buga ee rpaduka. Brelpakenue mno Qopmyne omHOH
MIEPEMEHHON Yepe3 ApyTHE.
O3HakomIIeHHE C
dbopMyIHpOBaHHE €TO.
Haxoxnenue obnactu onpezeneHust U 00J1acTu 3HaYCHU N

byHKIIMH

ONpeaeIeHUEM byHKIHMH,

CroiicTBa QyHKIUM.
I'padpuueckas
HHTepNpeTanus.
IIpuMmepbI
(GyHKUMOHAJBHBIX
3aBHCUMOCTEN B
peaibHbIX

npoueccax u siBJIeHusix

O3HakomyieHHME C  mOpuMepamMu  (QYHKIUOHAJIBHBIX
3aBUCUMOCTEN B pEaJpHBIX IIPOLIECCAX M3 CMEXKHBIX
TUCLUIUIVH.
O3HakoMIIEHHE C JOKa3aTelIbHbIMU PaCCyXIACHHUIMHU
HEKOTOpPBIX CBOWCTB JIMHEWHOW M  KBaApaTUYHOU
GyHKIMH, [pPOBEICHHE  UCCIACAOBAHUS  JIMHEWUHOM,
KYCOYHO-JIMHEHHOH, APOOHO-JIMHEHHON U KBaApaTUYHOU
¢yHkuuid, noctpoeHue ux rpadukos. I[locTpoenue u
yreHue rpadukoB pyHkuui. McciaenoBanue QpyHKIuu.
CocraBnenue BHJIOB (YHKIHMI MO JAHHOMY YCJIOBHIO,
peuleHue 3a7a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoanuii rpaduka GyHKIUU

OoparHble pyHKIMHU

W3yuenue nousmus obpamuou Gyuxkyuu, ONpEeACIICHHUE
BUJIa W nocmpoenue epaguxka odbpamuou @yuKkyuu,
HaxoodicoeHue ee obnacmu onpeodeieHus u obdracmu

3Hauenuu. llpuMeHeHne  CBOMCTB  (yHKUMI  mpH
UCCJIEIOBAHUM YpPaBHEHMW M pEIICHWH 3a7a4 Ha
AKCTPEMYM.

O3HaKOMJICHHE C MOHSATUEM CIIOKHON QYyHKUIUU

CreneHHble, MoKa3a-
TeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHkumu.

OobpaTHble
TPUTOHOMETPHUYECKHE
GyHkuuu

Boluucnenve  3HaueHU ~ QPYHKUMHA 1O  3HAYEHHIO
apryMeHTa.

OmnpeneneHue MOJNOKEHUS TOYKM Ha rpaduke Mo ee
KOOpJAMHATaM U Ha00OPOT.

Ucnionp3oBanne CBOWCTB (YHKIMA 71 CpaBHEHUS
3HAYCHUN CTETIeHEH 1 JTorapu(pMOB.

[TocTpoenue rpaduKOB CTEEHHBIX U JOTAPUPMUUECKUX
GyHKIMA.

Pemenne  mokazarenpHbIX M JOrapupMUYECKHX
YPaBHEHHUI U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAM.
O3HakoMJIeHHE c MOHSATHEM HEeTMpPephIBHON

nepuoanyeckor  GyHkuud, (HOpMYJUPOBAHUE CBOMCTB
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CHHYCa U KOCHHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakOMJICHHE C MOHSITHEM TapMOHHYECKHX KOJeOaHMit
U IpUMepamMH rapMOHUYECKUX KOJeOaHUI NIl ONUCaHUS
MIPOLIECCOB B (PU3UKE U APYTUX 00JIACTAX 3HAHMUS.
O3HakOMIJIEHHE C MOHSATHUEM PA3PBIBHOW MEPHUOINYECKON
byHkuuy, (HopMyJIMpOBaHUE CBOMCTB TaHTeHca W
KOTaHT€HCa, MOCTPOCHUE UX TPa(UKOB.

[Ipumenenne CcBOWCTB  GYHKIUMH ISl CpaBHEHUS
3HAUYEHUH TPUTOHOMETPUUECKUX (DYHKIMM, penieHus
TPUTOHOMETPHUUECKUX YPABHEHHU.

Ilocmpoenue epaguxos 00pammbvix
MPUSOHOMEMPUYECKUX (QYHKYULL U onpeoeieHue no
epaguxam ux ceoicma.

Brinonnenue npeoOpa3oBaHus rpaduKkoB

HAYAJIA

ITocaenoBaTe ILHOCTH

MATEMATHYECKOI'O AHAJIU3A

O3HakomiieHHE c IIOHATHEM YUCII0BOU
IIOCJIEIOBATEIBHOCTH, criocobamu ee 3ajaHus,
BBIUHCIICHUSAMU €€ YJICHOB.

Osnaxomnenue c noHamuem npeoena
nOC1e008aMeNbHOCTIU.

O3HaKOMJICHHE C BBIYMCICHHUEM CYMMbI OECKOHEYHOIO
YICIIOBOTO psAla Ha TMpPUMEpPE BBIYUCICHUS CYyMMBbI
0ECKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON TPOTPECCHH.
Pemenne 3amauy Ha npuMeHeHUE (OPMYIIBI CyMMBI
OECKOHEYHO yOBbIBAIOIICH reOMETPUUECKON MPOTPECCUH

IIpousBoaHasn u ee

NPUMEHEeHHUe

O3HaKOMIIEHHE C ITOHATUEM ITPOU3BOIHOM.

N3ydyenne u ¢GopMynupoBaHHE €€ MEXaHUYECKOro U
F€OMETPUYECKOIO  CMbICIA, HM3y4YEHHE  aJTOPUTMA
BBIUMCIICHHS IPOU3BOAHOW Ha NPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3 uieHTa
KacaTeIbHOM.

CocrapieHue ypaBHEHUS KacaTeJIbHOW B 0OIIEM BUJIE.
Ycoenne mpaBuwi  auddepeHUUpoBaHUS,  TAOIMIIBI
POU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIIMI, MPUMEHEHHE JIIIS
muddepenurpoBanust GyHKIMA, COCTABICHUS YpaBHEHUS
KacaTeIbHOM.

N3ydyenne TeopeM O CBSI3M CBOMCTB (YHKUUU U
IPOU3BOIHOM, (POPMYITHPOBKA HX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOJHOM HCCIEAOBAHUS
byHKIIMH, 3a1aHHON (HOPMYIIOM.

YcTaHoBNIEHHE CBA3M CBOMCTB (DYHKUMH U MPOU3BOAHOMN
1o Ux rpadukam.

[IpumeHeHne TPOU3BOAHOW [UISI pEIICHUS 3a1ad Ha
HAXO0XKJIEHUE HAauOOJBIIEro, HAMMEHBIIErO 3HAYeHUsI M Ha
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HAXO0XJICHHE YKCTPEeMyMa

IlepBooOpa3Has
U HHTErpaJ

O3HaKOMIICHHE C MTOHSATHEM WHTErpajia ¥ IEPBOOOPA3HOM.
W3ydyenne mpaBWiia BBIUKUCICHHUS TEPBOOOpA3HOU U
teopembl HetoTona— JleliOHua.

Pemenne 3amay Ha CBI3b TepBooOpasHOM ©  ee
IPOU3BOAHON, BBIYUCIICHUE MEPBOOOPA3HON /ISl TaHHOM
byHKIIH.

Pemenne 3amad Ha TpUMEHEHWE HWHTETpama s
BBIUMCIICHHS (PU3UICCKIX BEJIMYMH U TUIOIIACH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUA U CUCTEMbI
YPABHEHU U
HepaBeHcTBa M CHCTEMBbI
HEPABEHCTB C AByMH
nepeMeHHbIMHU

O3HaKkOMJIEHHE C MPOCTEMIIMMHU CBEICHHUSIMU O KOPHSX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMH HCCIEIOBAHUS
YPaBHEHUU U CUCTEM YpaBHEHUM.

N3ydyenne Teopuu paBHOCWIBHOCTH YPAaBHEHHN U €€
IPUMEHECHMUSL. [ToBTOpEHUE 3amucu peleHus
CTaHJAPTHBIX ypaBHEHWH, MPUEMOB MpPeoOpa3oBaHUs
YPaBHEHUI JIsI CBEICHUS K CTAHAAPTHOMY YPaBHEHUIO.
Pemenne palMOHAIbHBIX, HUpparuoHaIbHBIX,
MOKA3aTeJIbHBIX M TPUTOHOMETPUUECKUX YPABHEHUU W
CHUCTEM.

Hcnonbs3zoBanne CBOMUCTB M rpaduKoOB (QYHKIMN s
peuieHusi ypaBHeHHUU. [lOBTOpeHME OCHOBHBIX MPUEMOB
PELICHUS CUCTEM.

Pemienne ypaBHEHHII C NOPHUMEHEHHEM BCEX IPUEMOB
(pa3nokeHusi Ha  MHOXHTENM, BBEJEHUS  HOBBIX
HEU3BECTHBIX, MOJICTAHOBKH, IPAPUIECKOTO METO/IA).
Pemenue cucreM ypaBHEHUH C IPUMEHEHUEM PA3JIMYHBIX
CIIOCO00B.

O3HakomyieHHE C  OOIMMH  BOMPOCAMHU  PEIICHUS
HEPABEHCTB U MCIOJIb30BAHUE CBOWMCTB U TrpaduKoB
GyHKIUN TpU pEIIeHUN HEPABEHCTB.

Pemienne HepaBEeHCTB W CUCTEM  HEPABEHCTB  C
MPUMEHEHUEM Pa3JIMYHbIX CIIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJOB [IJIsl pelICHUs
coJiep KaTeNbHbIX 33]1a4 U3 pa3JInYHbIX 00JIacTeil HAyKH U
npakTuku. MHTEprpeTupoBaHUE PE3YJIbTATOB C YUYETOM
pEAIbHBIX OTPAHUYCHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEH M

CTATUCTUKH

OCHOBHBIC MOHATHUSA
KOMOHUHATOPUKH

N3yuenne mpaBmiia KOMOMHATOPUKH W TPUMCHCHHUE TPHU
penIeHNN KOMOMHATOPHBIX 3a]1a4.

Pemenne koMOWHATOPHBIX 3amad METOAOM Tiepebopa u
110 MPABWJTY YMHOXEHHUSI.
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O3HakoMJICHUE C MOHSATUSIMUA KOMOMHATOPUKHU:
pa3MEUIEHUSAMH, COYETAaHUSMHM, TI€PECTAHOBKAMU U
dbopMmynamMu I UX BEIYUCIICHUS.

OObsicHeHHEe W TPUMEHEHHE (GOPMYN IS BBIYUCICHUS
pa3MenIeHni, IePEeCTaHOBOK U COYETAHUM MPHU PEIICHUU
3ajad.

O3nakomiieHre ¢ OMHOMOM HbIOTOHA M TPEyroJbHHUKOM
ITackans.

Pemienne mpakTHYECKUX 3a7ad € HCIOJIB30BAHUEM
MOHSTUM U MMPAaBUJI KOMOMHATOPUKH

JJIeMEeHTbI TEOPUH
BEPOSATHOCTEH

N3ydeHne KIaccUYeCKOro OIpEIEICHUsS] BEPOSATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
PaccmoTpenne npumMepoB BBIYMCIEHHUS BEPOSTHOCTEW.
Pemienue 3a/1a4 Ha BBIYMCIIEHUE BEPOATHOCTEN COOBITUI

IIpencraBiieHne JaHHBIX
(TabdsMubl, AUATPAMMBI,

rpaukn)

O3HaKOMJIEHHE C MPEICTABICHUEM YHMCIOBBIX JAHHBIX U
UX XapaKTEPUCTUKAMU.

Pemenue nmpakThuueckux 3ajad Ha oOpabOTKY YHMCIIOBBIX
JAHHBIX, BBIUMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH
B IIPOCTPAHCTBE

@opMyIHpOBKa U MPUBEJICHUE T0KA3ATENbCTB IPU3HAKOB
B3aMMHOI'O PACHOJIO)KEHHSI TPSIMBIX U IUIOCKOCTEH.
Pacnio3HaBanue Ha deprexax M MOJEISIX Pa3IMYHBIX
CIy4ya€B  B3aWMHOIO  pAaCIOJIOKEHUS  MpSMBIX U
IUIOCKOCTEN, apTyMEHTUPOBAHUE CBOMX CYKJICHUU.
@OopMyIMpPOBAaHNE ONPEIEICHUIN, NPU3HAKOB U CBOWCTB
NapaJyIeNbHBIX W NEPHEHAMKYJSIPHBIX  IUIOCKOCTEH,
JBYTPAaHHBIX U JUHEHHBIX yTJIOB.

BellonHEHNE TOCTPOEHHS YIJIOB MEXAY NPSIMBIMH,
OpsIMOM M TUIOCKOCTBIO, MEXAY IUIOCKOCTSMH 10
OMMCAHUIO U PACTIO3HABAHUE UX HA MOJEIISIX.
[IpumeHeHne TPU3HAKOB M CBOWCTB  PACHOJIOKEHHUS
OPSIMBIX U TUIOCKOCTEN NP PELIEHUU 3a/1a4.
N300paxxeHre Ha pUCYHKAaX M KOHCTPYMpPOBAaHHUE Ha
MOJIENIAX MEPIEHIUKYJSPOB U HAKJIOHHBIX K TUIOCKOCTH,
OpsIMBIX, MapaUIeIbHBIX IUJIOCKOCTEH, YIJOB MEXIY
OpSIMOM U TNTIOCKOCTBIO U 0OOCHOBAHME MTOCTPOCHHUS.
Pemenne 3amay  Ha  BBIYMCIIEHHE TI'€OMETPUYECKHX
BeauuuH. OINWChIBaHHE PACCTOSAHHUS OT TOYKH IO
IUIOCKOCTH, OT HPSIMOM 10  IUIOCKOCTH,  MEXIY
IUIOCKOCTSMM, MEKIY CKPEIUBAIOLIUMUCS TPSIMBIMH,
MEX]1y POU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTBE.
@opMyIHpPOBaHUE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpPEM CYLIECTBOBAHUS, CBOMCTBA).
N300pakeHre Ha YepTekax M MOJIESIX PACCTOSHHS U
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o0ocHOBaHME CBoMX cyxzaeHuil. Omnpenenenue u
BBIYMCIIEHUE PACCTOSHMM B IpocTpaHcTBe. [Ipnmenenune
dopMyI U TEOpEM MJIAHUMETPUH AJISl peLICHHS 3a1a4.
O3HakomIIeHHE c ITOHATHEM [1apajuIeIbHOTO
MPOCKTUPOBAHUSA U €ro CBOUCTBaMH. Dopmyauposganue
meopembl 0 NIOWAOU  OPMOSOHANLHOU  NPOEKYUU
MHO20)20IbHUKA.,

[Ipumenenue teopuu A OOOCHOBAHHS MOCTPOCHUN U
BBIUHCIICHUH.

ApryMEHTUPOBAaHHE CBOUX CYXKIECHHW O B3aUMHOM
PacIoJIOKEHUHU IPOCTPAHCTBEHHBIX (PUTYp

MHoOrorpaHHuKHu

Onucanne W XapakTEPUCTHKAa  Pa3IUYHBIX  BHUIOB
MHOTOTPAaHHHMKOB, TIEPEUYHUCICHUE HX DIJIEMEHTOB W
CBONCTB.

N300paxxeHre  MHOTOTPAaHHUKOB W BBIIOJIHEHUE
ITOCTPOECHUS Ha M300paKEHUSIX 151 MOJENAX
MHOTOTPaHHUKOB.

Bpruncnenne  JMHEWHBIX JJIEMEHTOB U YIJIOB B
POCTPAHCTBEHHBIX KOH(MUTYpalUiIX, apryMEHTUPOBAHUE
CBOUX CYKJICHUMU.

XapakTepucTuka U HM300paKEHHE CEUCHUs, pa38epmiKu
MHO202PAHHUKOS, BBIYUCIIEHUE TUIOIIAIEH IOBEPXHOCTEM.
[TocTtpoenue mnpocTelmmx ceuyeHud KyOa, TMPU3MBL,
nupamuabl. [Ipumenenne (akToB U CBEJACHUN U3
IJTAHUMETPHH.

O3HakoMJIEHHE C BUJAMU CHMMETPUM B IIPOCTPAHCTBE,
dbopmyupoBaHue ONpEeACTICHU I u CBOWCTB.
XapakTepucTUKa CHMMETPUM  TE€JN  BpPAIICHUS W
MHOTOTPaHHUKOB.

[IprmeHeHne CBOMCTB CAMMETPHUH MPH PELICHUHN 3aa4.
Hcnons3oBanue IPUOOPETEHHBIX 3HAHUU TS
VICCIIEIOBAHUS U MOJEIIMPOBAHUS HECIIOKHBIX 3a]1a4.
N306paxenue OCHOBHBIX MHOTOT'PAHHUKOB 151
BBITIOJIHEHUE PUCYHKOB M0 YCJIOBHUSIM 3aJ1a4

Tesia u moBepxHoOCTH
BpalleHust

O3HakoMJieHHE c BHJIAMU TeN BpallCHUs,
dbopMyJIMpOBAHUE UX ONPEEICHUN U CBOMCTB.
DopMyIUPOBAHUE TEOPEM O CEUEHHH IIAPA TIIOCKOCTHIO
U TIJIOCKOCTH, KacaTelbHOU K cepe.

XapakTepucTuka U UM300pakKeHUE TeJ BpalleHUs, HX
pa3BEPTKU, CCUCHUA.

Pemenue 3agay Ha TOCTPOCHUE CEUYEHUM, BBIUYHUCICHUE
IUIAH, PAcCTOSIHUM, YyrioB, Iuomanen. IIpoBenenue
JIOKAQ3aTENbHBIX PACCY X ICHUU ITPU PELICHUH 33/1a4.
[IprmMeHeHnEe CBOWCTB CHMMETPHM NPHU PELIECHUH 3a7a4
Ha TeJIa BpalleHusi, KOMOMHAIMIO TEJl.
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N300paxkeHre OCHOBHBIX KpPYIJIBIX TE€I W BBIOJIHEHHUE
PUCYHKA IO YCIOBHIO 33J1a4U

H3MepeHHﬂ B reoMeTpun

O3HakOMJIEHME C IIOHATHSIMHM IUIOIIAJAM K 00BeEMa,
aKCHOMAaMHM U CBOMCTBAMHM.

Pemenne 3amad Ha BBIUMCICHUE IIJIOMIAJICH TIIOCKHX
buryp ¢ IpUMEHEHHEM COOTBETCTBYIOIIUX (HOpMYyT H
(haKkTOB U3 INIAHUMETPUH.

N3ydenue TeopeM o BBIYHCIEHUH 00HEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 Ha MPUMEHECHHUE
dbopMyI1 BBIYKCTIEHUS] 00BEMOB.

N3ydyenne dopMyn s BBIUMCICHHS  ILIOIIAJICH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS.
O3HaKkOMJICHHME C METOJOM BBIYHCIICHHUS IUIOIIAIH
MTOBEPXHOCTH CHEPHI.

Pemenne 3aa4 Ha BBIYUCICHHUE TUIOMIAAEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KoopauHaTsl 1 BeKTOPBI

O3HakomiieHME C  MOHATHEM  BeKropa. M3yueHue
NEKapTOBOM CHCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE 110 3aJaHHBIM KOOpAUHATAaM TOYEK U
IIJIOCKOCTEH, HaXO0XKJICHUE KOOpIHMHAT TOYEK.
Haxoxzaenue  ypaBHEHMH  OKpPY’KHOCTH, cdepsl,
IIJIOCKOCTU. BbIunciieHne pacCTOSHUM MEXAY TOYKAMMU.
N3ydyenne CBOMCTB BEKTOPHBIX BEIMYMH, IPaBUII
PA3JIOKEHHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBUII HaxOXXJIECHUS  KOOpAMHAT  BEKTOpa B
NPOCTPAHCTBE, TMpaBuUJ  JACUCTBUA C  BEKTOpPAMH,
3aJaHHBIMU KOOPJAWHATAMH.

[IprMmenenne Teopun NMpy PELIEHUU 3a1a4d Ha JIEUCTBHUS C
BEKTOPAMH.

N3ydyenne  CKamsApHOrO  IIPOU3BEACHUS  BEKTOPOB,
BEKTOPHOIO  YpaBHEHUs  IPAMOM U IUIOCKOCTH.
[IprmeHeHue Teopuur Ipy PELICHUH 3a]1a4 Ha JECUCTBHUS C
BEKTOPAMH, KOOPJAMHATHBIN METO/, IPUMEHEHNE
BEKTOPOB  JUISI  BBIUYMCIIEHUS  BEJIMYUH  YIJIOB W
pPacCTOSTHUM.

O3HakoMIIeHHE c NOKa3aTeIbCTBAMU TEOpPEM
CTEPEOMETPUU O B3aWMHOM pPACIIOJIOKEHUU NPSIMBIX U
IIJIOCKOCTEN € MCIIOJIb30BAaHUEM BEKTOPOB
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE ITPOT'PAMMBI YUYEBHOM JJUCHUTLJIAHBI

OcBoeHue nmporpamMmsl yaueOHOM AUCHMIUIMHBI «Marematnka: anredpa u Hayasia
MaTEMaTUYECKOTO aHAIN3a; FTEOMETPUS» MpEeINoiaraeT Haluuue B npohecCuoHaIbHON
o0pa3oBaTeNnbHON OpraHU3allui, pean3ylolleld 00pa3oBaTelIbHYIO IPOrpaMMy
cpenHero obmiero oopazoBanus B npezenax ocBoenus [IIICC3 Ha 6a3e 0CHOBHOTO
oO1ero o0pazoBanusi, yaeOHOro kKabMHeTa, B KOTOPOM UMEETCSI BO3MOXKHOCTD
oOecreunTh 00yJaronmmcs CBOOOIHBIN nocTyn B MIHTepHET BO BpeMsi yueOHOTO
3aHATHS U MIEPUOJ] BHEYUEOHOU IeATeTbHOCTH.

[Tomenienne kabuHeTa AOHKHO yAOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-
AMUIEMHOJIOTHYEeCKUX TTpaB 1 HopMaTuBOB (Can IIuH 2.4.2 Ne 178-02) u ObITH
OCHAILIEHO TUIIOBBIM 00OPY/I0BAHUEM, YKa3aHHBIM B HACTOSILIUX TPEOOBAHUAX, B TOM
YHCIIe CIEHUATTM3UPOBAHHON YyueOHOM MeOENbI0 U CpeACTBaMU 00yUYEeHHUS,
JOCTATOYHBIMHU JIJ151 BBIMIOJHEHUSI TPEOOBAHMM K YPOBHIO MOATOTOBKH 00y4aromuxcsl.

B xabunete 101KHO OBITh MyJIBTUMEANITHOE 000PYI0BAHHE, TOCPEICTBOM KOTOPOTO
YYaCTHHKU 00pa30BaATEIBbHOTO MPOLIECCa MOTYT IPOCMATPUBATH BU3YaJIbHYIO
uH(pOpPMAaILMIO [0 MAaTEMATUKE, CO3/1aBaTh MIPE3EHTAIMH, BUICOMAaTEPHAIIbl, HHBIC
JOKYMEHTBI.

B cocTaB y4eOHO-METOAMUYECKOTO U MaTEPUAIbHO-TEXHUYECKOTO 00€CTICUeHHMSI
porpaMMsbl yueOHOM qucturuinabl «MaTemaruka: anreOpa U Hauajla MaTeMaTHYECKOro
aHaJIM3a; TEOMETPUSD BXOJAT:

* MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPEnoiaBaTess;

* HarJIsJIHbIE TOCOOMS (KOMITJIEKThI YU€OHBIX TaOJIMIL, IIaKaTOB, IOPTPETOB
BBIJAIOLIUXCS YYEHBIX-MAaTEMaTUKOB U JIp.);

* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPE/ICTBA;

* SKPaHHO-3BYKOBbIE TTOCOOUSI;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHUCJIE MAacIopTa Ha CPEeCTBA
00y4eHHMs1, HHCTPYKIIMH 110 UX UCTIOIb30BAHUIO U TEXHUKE 0€3011aCHOCTH;

* OuOMOTEeYHBIN (HOH.

B Oubnunoreunsiii GoHT BXOAST YIYEOHUKH, YUeOHO-METOUYECKHNE KOMITJIEKThI
(YMK), oGecrnieunBatoiiye 0CBOCHUE YueOHOM TUCIUTUIMHBI « MaTemaTuka: anredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIN3a; T€OMETPUS, PEKOMEHIOBAHHBIE WJIM JOIYLICHHBIC
JUI KCTIOJIb30BaHUA B MPO(eCCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3alMsIX,
peanu3yINmMX 00pa3oBaTeIbHYIO IIPOTPaMMYy CPETHETO O0IIero o0pa3oBaHus B
npenenax ocsoenus [ITICC3 Ha 6a3e ocHOBHOTO 00I1IETO 00pa30BaHuUs.
bubanoreunsit oHI MOKET OBITH JOTOIHEH SHIUKIONEANSIMH, CIIPAaBOYHUKAMH,
HAay4YHOW, HAYYHO-TIOMYJISIPHON U APYTOW JIUTEPATYPOU 110 MATEMATHUKE.

B npornecce ocBoeHus nporpaMMel yueOHOM JuCHUIUIMHBL « MaTemaTuka: anredpa u
Hayajia MaTeMaTHYeCKOT0 aHaJIn3a; TEOMETPUS CTYACHTBI JOJIKHBI MOTYYUTh
BO3MOKHOCTbB JIOCTYyTAa K 3JIEKTPOHHBIM YUYE€OHBIM MaTeprajaM Mo MaTeMaTHKeE,
MMEIOIIMMCS B CBOOOJHOM J10CTyME B ceTH MIHTepHET (3JIEKTPOHHBIM KHUTaM,
MpaKkTUKyMaMm, TectaM, Matepuanam EI'D u ap.).
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JIUTEPATYPA
OcHOBHBIE HCTOYHUKH

Jnsa mpenonaBarenei

1. bammakoB M.W. Marematuka. YueOnuk. 2019 .

2. bammakos M.U. Maremaruka. 3amaunuk YueoHoe nmocoodue. 2018 .

3. Komvoropos A.H. u 1p. Anre6pa u Havana anainmsa. 10 (11) k. — M., 2018.

4. Konsrun FO.M. u ap. Maremaruka (Kuaura 1). — M., 2018.

5. Konsarun KO.M. u ap. Matemaruka (Kuaura 2). — M., 2018.

6. Jlykankun I'.JI., Jlykankun A.I'. Marematuka. Y. 1: yae6HOE mocoOue s
YUPEKJICHUN Ha4aJIbHOTO TIpodeccroHabHOro oopazoBanus. — M., 2019.

7. Tloropenos A. B. I'eometpus. 10 (11) k1. — M., 2018.

8. Cmupnona .M. I'eomerpus. 10 (11) k1. — M., 2019.

Jlist oOyyarommxcs

1. bammMakoB M.M. Maremaruka. YueOuuk — M. «Axkagemus», 2019

2. bammvakos M.M. Marematnka. 3agauyHuk Y4deOHOe mmocodoume. — M. «AKameMusy,
2018

JlonoJiHUTeIbHbIE HCTOYHUKHU
Jns nmpenonasarenein

1. Anexcangpo A.Jl., Bepuep A.JI., Peokuxk B.WU. Teomerpus (06a30Bblii u
npodunbHbl ypoBHH). 10—11 k1. 2017.

2. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap. ['eomerpust (6a30Bbiii u
npodunbHbN ypoBHH). 10-11. — M., 2018.

3. Komsarun 10.M., Tkauera M.B, ®enepora H.E. u ap. mox pen. Kwmwkuenko A.b.
AnreOpa 1 Havyajla MaTEMaTUYECKOTrO aHayin3a (0a30BbI U MPO(UIBHBIA YPOBHU).
10 xn. — M., 2018.

4. Huxonsckuii C.M., [loranoB M.K., Pemernukos H.H. u ap. Anre6pa u nHauana
MaTeMaTU4YeCKOro aHanun3a (6a30Beiil u podmibHBINA ypoBHK). 11 k1. — M., 2019.

5. Huxonbckuit C.M., [lotanoB M.K., Pemernukos H.H. u ap. Anre6pa u nHauana
MaTeMaTU4YeCcKoro ananun3a (6a3oBeiil u npodmibHbINA ypoBHK). 10 k1. — M., 2017.

6. Llaperua U.®. I'eomerpus (6a3oBsiii ypoens) 10—11 k1. — 2018.

Jlns oGyyarommxcs

1. I'puropees C.I'., 3anynmunra C.B. Matematuka. YueOuuk - M., «Axagemus», 2017

2. I'yce B.A., I'puropreB C.I'., MBonruna C.B. Marematuka. YueOuuk - M.,
«Axanemus»y, 2018

3. Ilexmenxmii 1.J]. Maremartnka. YueOnuk - M., «Axagemus», 2018

HNuTepHer-pecypcenl
1. www. fcior. edu. ru (MHdopManuoHHBIE, TPEHUPOBOUHBIE U KOHTPOJIbHBIC
MaTrepuabl).
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2. www. school-collection. edu. ru (Enunas kosutekiuu mu@poBBIX 00pa30BaTEIIbHBIX

peECypcoB).

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YUYEBHOU JUCIHIUIIJIMHbI

KoHTposlb W OLIEHKa pe3yJbTaToB

OCBOCHHSI Y4YCOHOW JMCITUTLIMHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOLCCCC IMMPOBCACHUA IMPAKTHYCCKUX pa60T,
TCCTUPOBAHU:A, a4 TAKIKC BBIIIOJIHCHUA 06y‘-IaI-OHII/IMI/IC}I HHAWBUAYAJIBbHBIX SaﬂaHHﬁ,

ITPOCKTOB, I/ICCJIC,ZLOBaHHﬁ.

Pe3yabTaThl 00yyeHus

®opMbI U METOAbI KOHTPOJIS U

OIICHKH

pe3yJabTaTOB 00y4eHUsI

JIUYHOCHIHblIE:
—— Pa3BUTHC JIOTHYCCKOI'O  MBIIIJIICHUA,
IIPOCTPAHCTBCHHOI'O B006pa)KCHHH,

ANTOPUTMHYCCKON KYJIBTYPBI, KPUTHIHOCTH
MBIIICHHS Ha YPOBHE, HEOOXOAMMOM JIJIs
Oyny1iei mpodecCHOHAIbHON JIeITeIbHOCTH,
JUTSI TIPOIOJKCHUS 00pa30BaHus U
caMo0Opa30BaHMS;

—— OBJIaJICHHE MaTeMaTHYECKUMU 3HAHUSIMU
U YMCHHUSAMH, HEOOXOJMMBIMH B  IIO-
BCEIHEBHOM JKU3HH, JJII OCBOCHHS CMEXHBIX
€CTECTBCHHO-HAYYHBIX JUCIUTIINH u
JUCIMILIAH MPOPECCHOHATBHOTO UK

——  TOTOBHOCTh M  CIIOCOOHOCTH K

00pa3oBaHUIO, B TOM qucye
caM000pa30BaHUIO,

—— TOTOBHOCTh U  CHOCOOHOCTH K
CaMOCTOSITEJIbHOU TBOPUYECKOU u

OTBETCTBEHHOU JI€ITEILHOCTH;

—— TOTOBHOCTh K KOJUICKTUBHOW pabore,
COTPYJHHYECTBY CO  CBEPCTHHKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATEILCKON, TPOCKTHON 1
JIPYTUX BHJIAX JACSATCIBHOCTH;
MemanpeomemHuwle:

—— YMEHHE CaMOCTOSATEIBHO OIPEACIIATh
IIEJTN ICSITCIBHOCTH M COCTABIIATH IJIAHBI

NEATEIIbHOCTH; CaMOCTOSITENILHO
OCYILIECTBIISITH, KOHTPOJIUPOBATh u
KOPPEKTUPOBATh JEATEIbHOCTb;

Texymmii koHTposib B ¢opme
YCTHOI'O OIPOCa, IIPOBEPOYHBIX U
TECTOBBIX 3aJaHUW 10 TeMaM
y4eOHOM AUCIUIIAHBI.

HaGmronenue 5 OIlCHKA
pE3yIbTaTOB MPaAKTUYECKUX
paborT.

DKcnepTHas OLICHKA
BBITIOJITHEHHOM ~ BHEAyJIUTOPHOM,
CaMOCTOSITENIbHOU paboTHI,
MHJIUBUAY ATbHBIX MPOEKTHBIX
3aJaHUM.

DKcnepTHas OLICHKA
BBITIOJTHEHHBIX Mpe3eHTaIUH,

pedbepatoB u  AOKIAAOB  TIO
3aJIaHHBIM TEMaM.
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HCIIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs
JOCT)KEHUS  TOCTaBJICHHBIX  IIeJIeM |
peanuzanuu MIJIAHOB NeSTEIbHOCTH;
BBIOMPATh  YCHEIIHBIC cTpaTeru B
Pa3JIMYHBIX CUTYaIUsX;

—— YMEHHE TMPOAYKTUBHO OOIIATECA W
B3aMMO/ICHCTBOBATh B MPOIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTHIBATh MO3UIIUM JAPYTHX
YYaCTHUKOB  JEATEIbHOCTH, 3(PHEKTUBHO
paspemniath KOHMIUKTHI,

—— BJIQJICHUEC HaBBIKAMHM T03HABATEIHHOM,
y4eOHO-HUCCIIEI0BATEIbCKON U TPOSKTHOM
NEATEeIbHOCTH,  HAaBBIKAMU  pa3pelICHUs
po0JieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITETILHOMY MTOUCKY METOJIOB
pelIeHus MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

—— TOTOBHOCTh M  CIIOCOOHOCTH K
CaMOCTOSITEIILHOU HH(pOpMAITMOHHO-
MO3HABATEIbHOM JEATEIBHOCTH, BKJIIOYas
YMEHUE OpPHEHTHUPOBATHCS B  Pa3IMYHBIX
UCTOYHUKAX  HWHGOpPMAIUM, KPUTHUYCCKH
OIICHUBATH u UHTEPNPETUPOBATH
nHpOpMaIHIO, MOJyYaeMyl0 M3 Pa3IMYHbBIX
HWCTOYHUKOB,;

—— BJAJCHUE S3BIKOBBIMU  CPEICTBAMU:
YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO  TOYKY  3pEHHs,  HCHOJIb30BATh
aJICKBaTHBIE SI3BIKOBBIE CPE/ICTBA;

—— BIaJCHHC HaBBIKAMHM II03HABATEIHHOMN
pediekcuu kak 0CO3HAHUSI COBEPIIAEMBIX
JIEUCTBUMA W MBICIUTEIBHBIX IMPOIECCOB, HX
pe3yJIbTaTOB M OCHOBAHM, T'paHUI] CBOETO
3HAHMUS U HE3HAHMS, HOBBIX MTO3HABATEIbHBIX
3a7a4 ¥ CPEJCTB JJISI UX JOCTHUKCHUS;

—— 1EJIEYCTPEMJICHHOCTh B TMOHWCKaxX U
MIPUHATHH PEIICHUH, COOOPa3UTEIHHOCTh U
WHTYMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBIICHUM;

npeomemnule:

- copMHPOBAHHOCTh TPEACTABICHUNA O
MaTEMAaTHYCCKUX MOHATHAX KaK BaXKHEHIIHNX
MaTEMAaTHYCCKUX MOJECISX, ITO3BOJISIOIINX
OTMUCHIBATh U M3y4aTh pPa3HbI€ MPOIECCH U
SIBJICHUS; MTOHUMAaHUE BO3MOYKHOCTH
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aKCHOMAaTHU4YECKOI0 ITOCTPOCHUSA
MAaTeMaTUYECKUX TEOPUH;

— BJAJCHUE METOAAMH JI0Ka3aTeNbCTB M
AITOPUTMOB PELICHHUs], YMEHUE UX IIPUME-
HATB, IIPOBOJIUTH JIOKa3aTEIbHbIE
pacCy’KJIeHUs B XOJI€ PELICHUS 3a/1a4;

—— BIJAJCHHE CTAaHJAPTHBIMH IPUEMaMU

peUICHUA PpaduOHAJIbHBIX 141
HppanrOHAJIbHBIX, ITOKAa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKHUX

YPaBHEHH W HEPABEHCTB, WX CHUCTEM,;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
mporpamMm, B TOM YHCIE JI NOHMCKA MyTH
pemieHuss M WUIIOCTPALlUM  PELICHU
YPaBHEHUHN U HEPABEHCTB;

— chOPMUPOBAHHOCTh TPEACTaBICHUN 00
OCHOBHBIX MOHATHSIX MaT€MAaTUYECKOrO
aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM
XapaKkTepu30BaTh  IOBEJACHHE  (DYHKILUH,
WCIIOJIb30BAaHUE TIOJYYECHHBIX 3HAHUM A

OIMMCaHUs u aHaJm3a peabHBIX
3aBUCUMOCTEH;

—— BJAJCHHE OCHOBHBIMH MOHSTHUSIMH O
IIOCKHUX u IIPOCTPAHCTBEHHBIX

reoMeTpUYecKux (urypax, HX OCHOBHBIX
CBOMCTBax; C(QOPMUPOBAHHOCTh  yMEHUS
pacno3HaBaTh TreoMeTpuueckue (purypbl Ha
yepTexKax, MOJEIAX U B PEATBHOM MHPE;
IIPUMEHEHUE W3YYEHHBIX CBONCTB
reoMeTpuyeckux ¢uryp u Qopmyn aus
pEelIeHNs] TEOMETPUYECKUX 3a1ad U 3a1ay C
IIPAKTUYECKUM COJIEPKAHUEM;

—— c(hOpPMUPOBAHHOCTh NPEJACTABICHUNA O
[mpoeccax M SABJICHUAX,  MMEIOLIUX
BEPOSATHOCTHBIA XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEajJIbHOM MHUpE,
OCHOBHBIX IOHATHAX 3JIEMEHTAPHON TEOPUHU
BEPOSATHOCTEW; YMEHUN HAXOJUTh U
OLICHUBATh  BEPOSITHOCTU  HACTYIUICHUS
COOBITHI B IPOCTEUIINX MPAKTUYECKHUX
CUTyallMssX W OCHOBHBIE XapaKTEPUCTHKU
CJIyYaliHbIX BEJINYNH;
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JUCT UBSMEHEHUWI U JIONOJIHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne N3MCHCHMS, JaTa BHCCCHUS N3MCHCHU A, Ne CTpaHHUIbI C ©BMCHCHUCM,

BbLIIO CTAJIO

OcHOBaHUE:

HOI[HI/ICB JIMna BHECIICTO U3MCHCHUA
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