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1. MACHHOPT PABOYEN MPOT'PAMMBI YYEFHOM JUCIIUILINHBI
OY /.04 MATEMATHUKA

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouass mnporpamMma y4eOHOW JUCUUIUIMHBI SIBJIIETCS 4YacTbl0 OCHOBHOM
00pa3oBaTEIbHON MTpOrpaMMbl MOJATOTOBKH CIICIIUATMCTOB CPEIHEr0 3BEHa (nanee —
IITICC3) B coorBerctBuM ¢ PI'OC mno cnernuanbHoctu CIIO 27.02.03 ABTOMaTHKa M
TeJIeMEeXaHHKa Ha TpaHCTopTe (KEIE3HOJOPOKHOM TPAHCIIOPTE).

1.2. Mecrto nucuuniannsl B ctpykrype IHIICC3

PabGouass mporpamMmma BXOJWT B MaTeMaTHYCCKHMM W OONIUN €CTECCTBEHHOHAYUYHBIN
ITHKJT.

YyeOnass gucrummHa — «MaTemMaTuka» — SIBISETCS  YUCOHBIM — TIPEIMETOM
o0s1i3aTenbHOM TipeaMeTHON obnactu «MaremaTtuka U uHdopmarrkay @I'OC cpeanero
o0111ero oOpa3oBaHusl.

B  mpodeccroHanpHBIX  00pa30BaTENBHBIX  OPTaHHM3AIUAX, PEATU3YIOIIHX
00pa3oBaTEIbHYIO MPOTPaMMy CpEeIHEro o0Iiero oOpa3oBaHUs B MpejeiaaX OCBOCHHS
[MITICC3 na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, yueOHast quciuIUIinHa «MaremaTrkay
u3ydaetcsi B o01ieoOpazoBarensbHoM Iukiie yueonoro miana [IIICC3 Ha 6a3e 0CHOBHOTO
ob1rero oOpa3oBaHus ¢ MOJIyUYeHHEM cpeaHero oomero oopazosanus (IITICC3).

1.3. Heau u 3agaun y4eOHON JUCUUILIMHBI — TPEOOBAHUSA K Pe3y/abTaTaM 0CBOCHUA
yueOHO# TUCHUIINHBI:

Cognepxkanue  TporpaMMbl  0OIIE0Opa3oBaTeIbHOM ~ y4eOHOM  JUCHUIUIMHBI
«MaremaTuka HampaBJICHO Ha JOCTUKEHUE CIETYIONTUX IIeIeH:

- obecnieueHre cPOPMUPOBAHHOCTH MPEJCTABICHUIN O COIMANTBHBIX, KyJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMAaTUKH;

- o0OecrieyeHue CcGHOPMHUPOBAHHOCTH  JIOTUYECKOTO, aNTOPUTMUYECKOTO U
MaTeMaTUYeCKOTO MBITIICHUS,

- obecnieueHrne c(HhOPMUPOBAHHOCTH YMCHHUIA MTPUMEHSATH TOJyYCHHBIC 3HAHUS TIPH
PEIICHUH Pa3JINYHBIX 33]1a4;

- obecrnieueHue cHPOPMHUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHKE KaK YacTu
0OIIIeYeIIOBEUECKO  KYJBTYPBl, YHHBEPCAIBHOM  SI3BIKE HAyKH, TO3BOJISFOIIEM
OMKCHIBATh M U3y4YaTh PCAIbHBIC MTPOIIECCHI U SIBJICHUS.

OcBoeHue conaepxkaHus y4eOHOW IHUCHUILIMHBI «MareMaTthkay O0O0CeCIeUnBacT
JTOCTIKEHUE CTYICHTAMHU CIICIYIOIINX pe3yibmamos:.

* IUYHOCHIHBIX '

— c(hOpPMHUPOBAHHOCTh TPENCTABICHUNA O MaTeMaTUKE KaK YHHBEPCAIBHOM
S3BIKEHAYKH, CPEICTBE MOJEIUPOBAHUS SIBJICHUN M TMPOIECCOB, HACIX W METOJax
MaTEeMaTUKH;

— TMOHWMAaHWE 3HAYMMOCTH MATEMAaTHUKH JJis HAyYHO-TEXHUYECKOTO Tporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MATEMAaTHKE KaK K YacTH OOIIeYeOBEYECKOM



KyJIbTYypbl 4Y€pe3 3HAKOMCTBO C MCTOPHEN pa3BUTHS MATEMATUKH, DSBOJIOLMUEN
MaTeMaTUYECKUX HJIEH;

— Ppa3BUTHE JIOTMYECKOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO BOOOpaxeHUs,
ANTOPUTMHYECKON KYJIbTYPhl, KpUTUYHOCTU MBIILJICHUSI HAa YPOBHE, HEOOXOIUMOM JJis
Oynymelr TpodecCHOHAIBHON ACATENBHOCTH, IS TPOJOJDKEHUS OOpa3oBaHUS W
caMm000pa30BaHus;

— OBJAJCHHE MATEMATHYECKUMHU 3HAaHUSMH W YMEHUSIMH, HEOOXOJUMBIMHU B
MTOBCETHEBHOM JKHU3HM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCIHUIUIMH U
JUCHMILTUH MPOQECCUOHANBHOTO IUKIA, JJI MOJydyeHus oOpa3oBaHHs B 00JACTIX, HE
TpeOyrouMX yriayOJeHHOW MaTeMaTU4eCKOM MOATOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha
NPOTSKEHUHM BCEH >KM3HHU; CO3HATEJIbHOE OTHOILIEHUE K HENPEPHIBHOMY 0Opa30BaHUIO
KaK YCJIOBHIO YCHEIIHOM NpoQecCHOHaNbHON U 00IIECTBEHHOM e TENbHOCTH;

— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIbHONW TBOPUECKOH M OTBETCTBEHHOM
NEeATENbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHON paldoTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
o0Opa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM, MPOEKTHON U
JAPYTUX BUAX JAESITEIbHOCTH;

— OTHOLIEHHE K NpO(EeCCHOHATBHON AEATENBHOCTH KaK BO3MOXHOCTH y4acTus B
PELIEHUH JINYHBIX, OOUIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

* MemanpeomMenHbix:

— YMEHHUE CaMOCTOATENIbHO ONPEAENITh LEIU ASSTEIbHOCTA U COCTABIATh IJIaHbI
NEeSATENBbHOCTH; CAMOCTOSITEIbHO OCYILECTBIIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
NEATENBHOCTb; UCIIOJIB30BAaTh BCE BO3MOYKHBIE PECYPCHI JUIsl JOCTHKEHUS TOCTABICHHBIX
Helne M pealv3alliyd IUIAHOB JEATENbHOCTH; BBIOMpATh YCHEIIHbIE CTPATEerMd B
Pa3JIMYHBIX CUTYAIUsX;

— YMEHHUE IPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM
JESITeIbHOCTH, YYUTHIBATh MO3UIMHU JPYIMX YYaCTHUKOB JEATENbHOCTH, 3((HEKTUBHO
paspeniaTh KOH(MIUKTHI;

— BJIQJICHHE HaBBbIKAMHU I[I03HABATEJIbHOM, Yy4e€OHO-UCCIIEOBATEIbCKON U
MIPOEKTHOM J1eATENbHOCTH, HABBIKAMU pa3penieHust mpo0seM; COCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIIECHUs MPaKTUYECKUX 3a]ay, NMPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITENIbHOW  MH(OpMaMOHHO-
MO3HABATENIbHON JESATENbHOCTH, BKJIIOYAsh YMEHUE OPUEHTHUPOBATHCS B Pa3IUUYHBIX
MCTOYHHMKAX MUH(QOpMALMU, KPUTUUECKU OLICHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;

— BJAJCHHUE A3BIKOBBIMHM CPEACTBAMU: YMEHHE SICHO, JJOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3PEHMsI, UCIIOIb30BATh aIEKBATHBIE A3bIKOBBIE CPEJICTBA;

— BJIaJICHHE HaBbIKaMU [MO3HABATEIBHON peIIeKCHH KaK OCO3HAHMS COBEPILIAEMBIX
JEUCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABATEINIbHBIX 33/1a4 U CPEJICTB ISl UX JOCTHKECHHUS,

— 1EJEYCTPEMJICHHOCTh B IMOMCKAX W MNPUHITHH PEHIeHUH, cO00pa3UTeNbHOCTh
UUHTYUILIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABJICHHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TApMOHHIO MUPA;



* npeOMemHbix:

— c(opMUpPOBaHHOCTh TMPEJACTAaBICHUH O MaTeMaTHKEe KaK 4YacTH MUPOBOMU
KyJIbTYphl U MECT€ MaTeMaTUKH B COBPEMEHHOW LMBHIM3AIMHU, CIOCO0aX OMUCAHUS
ABJICHUN PEATbHOTO MUPA HA MAaTEMATUYECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb TPEJACTABICHUA O MaTEeMAaTUYECKUX TOHATHUAX Kak
BOXHEUIIINX MAaTEeMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OIKCHIBATH U HU3y4aTb pPA3HbIC
IPOLIECCHl M SBJICHMS; IIOHMMAaHWE BO3MOXKHOCTH aKCHOMATHUYECKOIO IIOCTPOECHUSA
MaTeMaTUYECKUX TEOPUH;

— BJIAJICHHE METOJAaMM JIOKA3aTEJIbCTB WM AJITOPUTMOB pPEIICHHs, YMEHHE HX
IIPUMEHSATH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a1a4;

—  BIIQJICHUE CTAHJAPTHBIMH  [PUEMAMHU  PCEIICHUS  pPALUOHAJBHBIX U
MpPalMOHAIBHBIX, IIOKa3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHUCTEM; WCIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM
YyCIie IS IIOUCKA IIyTH PELICHUS Y WIUTIOCTPALUU PEIICHUs YPAaBHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHSATHUAX MATEMaTHYECKOTO
aHaJM3a U WX CBOICTBAaxX, BJIAJICHUE YMEHHUEM XapaKTEepU30BaTh IMOBeJEHUE (DYHKIIHM,
HCIO0JIb30BaHUE MOJIYYCHHBIX 3HAHUH ISl ONIMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEM;

— BJAQJACHHUE OCHOBHBIMH TIOHSATHUSIMA O TIUIOCKMX W MNPOCTPAHCTBEHHBIX
reoMeTpudyeckux (¢urypax, MX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh T€OMETPUYECKUE (PUTypbl Ha yYepTeXaX, MOAENIAX M B PEATbHOM MUDE;
MIPUMEHEHUE HM3YYCHHBIX CBOWMCTB reomeTrpudeckux ¢uryp u Gopmys s perieHus
reOMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUNA O IMpoleccax MU SBICHUSX, HMMEIOIIHNX
BEPOSITHOCTHBIM  XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUpE,
OCHOBHBIX TMIOHSTUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEN; YMEHUW HAXOIUTh U
OIICHMBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUH B TMPOCTEUIINX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIMYUH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUSA FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IpPU
pelLIeHuH 3a1a4.

1.4. KounyecTBO 4YacoB Ha OCBOeHHMe padodeil mNpPorpamMmbl y4eOHOI
AUCUMILTUHBI B COOTBETCTBHH € Y4eOHbIM mi1anoM (YII):

MakcumanbHast yueOHas Harpy3ka oOyuyatomierocsi- 260 yacoB, B TOM YHUCIIE:
OO0s3aTenpHas ayuTOpHas yueOHasi Harpy3Ka ooydarorierocs -236 4acos
[IpomexyTouHas atTectauusa-24 gaca.



2.CTPYKTYPA Y COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1 O0beM yueOHOM QTUCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bun yueOHO# paboThI

O0bBeEM HacoB

MakcuMalibHasi yueOHasi Harpyska (Bcero)

260

O0s3arenbHas ayUTOpHas yueOHas Harpys3ka

(Bcero)

236

B TOM 4HCJIC:

nabopaTopHbIe pabOThI

He npexycmoTrpeno

pPaKTUYECKHUE PaOOTHI

He npenycmotpeno

CamocTosiTenbHas paboTa oOy4daroierocs (Bcero)

He npexgycmoTtpeno

Hrtorosas arrecranus B popme sk3amena B | u Bo

llcemecTpax

24




2.2. TemaTH4ecKHii IJIaH U COAEPKAHME Y4eOHOM TN CHUITUHbI

HanmeHnoBaHue pa3iaesioB u
TeM

Conep:kanue yueOHOro MaTepualia, NPaKTUYECKHe 3aHATHSA, CAMOCTOSITe/IbHAs padoTa
CTY/IEHTOB

Oo0Lem
4acoB

YpoBeHb
OCBOEHUS

BBenenue

Conep:xanue yueOHOro MaTepuasa

MaremaTtuka B HayKe, TEXHHKE, DKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHAX M TpPaK-
TUYECKOU JesTeNbHOCTH. Llenn u 3a1aun n3y4eHuss MaTeMAaTHKHU MPU OCBOCHHUH TIpodeccuit
CIIO u cuennansaocrei CIIO.

Pazpen 1. AJITEBPA

Tema 1.1.Pa3BuTHe NOHATHA
0 YnciIe

Conep:xaHue yueOHOro MaTepuaJa

[ensie u parmoHanbpHbIe yncia. [lefictButenbHbie yncia. [IpubankeHHbIC BRIYNCICHUS.
Kowmrnekcubie uncna. Kopau, crenenu u jorapudmbl. BeIoTHEHHE aprupMETHISCKHX
JNEUCTBUM HAJl YUCIIAMH, COUETAs] YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxosxnenne npuOiImKeHHBIX 3HAYCHUN BETUYMH U MIOTPEIIHOCTEN BHIYMCIICHUM

Tema 1.2.KopHu u cTeneHu.

Conep:xanue yueOHOro Marepuaa

O3HaKOMJIEHHE C IOHSTHEM KOPHsI N-il cTeNeHu, CBOMCTBaMU PaUKaJIOB U MTpaBUIIaMU
CPaBHEHUs KOPHEH.

@opMyIMpPOBAHHUE ONIPENEIICHUs KOPHS U CBOMCTB KOPHEW. BhIUnCIIeHNE U CpaBHEHHE
KOpHEH, BBITIOJHEHUE IPUKUIKY 3HaUeHus1 KopHs. [IpeoOpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COACPKAIINX PaTUKAIbL.

Brinonnenue pacuetoB no ¢popmysiaM, COASPKALIUM paJuKaibl, OCYIIECTBIIS

Conep:xanue yueOHOro MaTepuasa

O3HaKOMJIEHUE C TTIOHATHEM CTEMEHU C JICHCTBUTEIBHBIM ITOKA3aTEIIEM.

HaxoxaeHue 3HaueHU CTENeHH, UCTIONIb3Ys MTPH HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE
CpelCcTBa.

3anuchIBaHUE KOPHS N-ii CTETICHH B BHUJIE CTETICHU C IPOOHBIM MOKa3aTeleM U Ha000pOT.
DopmMyJIMPOBAHUE CBOWCTB CTENEHEN. BhIuncieHne cTenenen ¢ paimoHaaibHbIM
I0Ka3aTeJIeM, BBIIIOJIHEHUE TPUKUIKHU 3HAUYCHHS CTEIIEHU, CPAaBHEHUE CTEIICHEM.

Tema 1.3 Jlorapugm.

Conep:xanue yueOHOro MaTepuaJia
Jlorapudm. Jlorapudm uncia. OcHOBHOE JIOrapu(PMHUUIESCKOE TOKIECTBO.




Jlorapugm yuciaa.

Conep:kanue y4e0OHOTro MaTepuaa
JlecsaTuuHble U HaTypaibHble orapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

Tema 1.4. IIpeoOpa3oBanue
ajiredpanyecKux
BbIpasKeHn i

Coaepixanue yueOHOro MaTepuasa
Beinonuenue npeobpa3zoBaHuii BIpaKeHUM, IPUMEHEHNE (OPMYJI, CBI3aHHBIX CO
CBOWCTBaMH CTETIEHEH U JorapugpmMoB

Conep:xanue yueOHOro MaTepuaJia
OnpeneneHne 00JIACTH JOMYCTUMBIX 3HAUCHHIA JIOrapu(MUYECKOTO BhIpaKeHUs. Perienne
JOTapu(PMHUUECKUX YpaBHEHHH.

Conep:xanue yueOHOro MaTepuasia
Omnpenenenne 001acTH JOMYCTUMBIX 3HAUEHUHN JTOrapu(pMUIecKoro BelpakeHus. Pemienue
Jorapu(PMUUECKUX ypaBHEHUI

Paznes 2 OCHOBBI TPHTOHOMETPHH

Tema 2.1 OcHOBHEIE
MOHATHSA

Conep:xanue yueOHOro MaTepuaJa

N3yuenne paainaHHOr0 METOJIa U3MEPEHHUS YIJIOB BPALIEHUS U UX CBSI3M C TPAAyCHON MEPOU.
N300pakeHue yrioB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHE BEJIMYHMHBI yTIia ¢ ero
PaCIIOJIOKEHUEM.

Conep:xaHue y4eGHOro MaTepuaJia
Paaguannas mepa yrina. BpamarensHoe nuxenne. CHHYC, KOCHHYC, TAHTEHC U KOTAHT€HC
qHCIa.

Conep:xanue yueOHOro MaTepuasa
DopMyIMpoBaHUE OIpeIeICHUI TPUTOHOMETPHUUECKUX (QYHKIUI 1711 YIJIOB TIOBOPOTa U
OCTPBIX YTJIOB MPSMOYTOJILHOTO TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

Conep:kanue y4eOHOIro MaTepuaa
dopmyaupoBaHUE ONPEIEeTCHII TPUTOHOMETPUIECKHX (DYHKIUH AJISl YTIIOB MTOBOPOTA U
OCTPBIX YIJIOB IIPAMOYT'OJIBHOI'O TPEYIrOJIbHUKA U 00BSICHEHNE UX B3aNMOCBSI3H




Tema 2.2 OcHOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

Conep:kanue y4e0OHOTro MaTepuaa
HpI/IMeHeHI/IC OCHOBHBIX TPUT'OHOMETPUUCCKHUX TOXIACCTB IJIA BBIYHMCIICHUA 3HA4YCHUU
TPUTOHOMETPUYECKHUX (DYHKIIUI 110 OJTHOM U3 HUX

Conep:kanue y4eOHOTro MaTepuaa
HpI/IMeHeHI/IC OCHOBHBIX TPUT'OHOMETPUUCCKHX TOXIACCTB IJId BBIYHMCICHUA 3HAa4YCHUU
TPUTOHOMETPUYECKHUX (YHKIIHH 110 OJHOM U3 HUX

Conep:xanue yueOHOro MaTepuasia
®dopmyitel ipuBeeHNs. DOPMYITBI CIIOKEHUS.

Conep:xanue yueOHOro MaTepuaJia
DopMmyitsl yBoeHHs. DOpMyJIbI IOJOBUHHOTO yIJa.

Tema 2.3. [IpeoGpa3oBanus
NPOCTEeHIINX
TPUTOHOMETPHYECKHX
BbIPAKEHHH

Conep:xaHue yueOHOro MaTepuaJia

W3yuenre OCHOBHBIX (POPMYIT TPUTOHOMETPUU: POPMYJIbI CIIOKEHUS, YIABOCHHUS,
peoOpa3oBaHusl CYMMBI TPUTOHOMETPUYIECKUX (DYHKIUI B TPOU3BEICHNE U POU3BEICHHS
B CyMMY U IIPUMCHEHUE MPHU BHIYUCIICHUU 3HAUCHHSI TPUTOHOMETPUYECKOTO BBIPKEHHUSI U
YIIPOIIEHHUSI €TO.

Conep:xanue yueOHOro MaTepuaJa

N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: POPMYJIbI CIOXKEHUS, YABOCHHUS,
peoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B TPOU3BEICHUE U MIPOU3BEICHHUS
B CYMMY U IIPUMCHCHUCEC ITPU BBIYUCICHUH 3HAYCHHUA TPUTOHOMETPHUICCKOT'O BEIPAKCHHUA U
YIIPOLIEHHUS €ro.

Conep:xaHue y4eOHOro MaTepuaJjia
O3HaKOMJICHHE CO CBOWCTBAMH CUMMETPHH TOUYEK Ha SAMHUYHON OKPY)KHOCTH U
IIPUMCHCHUEC UX JIsI BBIBOAA dJODMVJ'I IIPUBCACHUA

Tema
2.4. Tpuronomerpuyeckue
YPaBHEHHH ¥ HEPaBEHCTBA

Conep:kanue y4eOHOIro MaTepuaa
[Ipocreiimine TPUTOHOMETPUUECKHE
HEpaBEHCTBA.

ypaBHeHus. [lpocreiiie TPUTrOHOMETPUYECKHE

Conep:kanue y4e0OHOIro MaTepuaa
Pemenwue no ¢popmynam U TPUTOHOMETPUIECKOMY KPYTY IPOCTEHIIINX
TPUTOHOMETPUYECKHUX YPABHEHMIA.




Conep:kanue y4e0OHOTro MaTepuaa

[TpumeHeHne o0IKUX METOI0B PEIICHHs YpaBHEHH (IPUBEACHUE K IMHEHHOMY,
KBaJIpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOXKHUTEIH, 3aMEHbI IIEPEMEHHON) IIPU peIIeHUuN
TPUTOHOMETPUYECKUX YPABHEHUN.

Coaeprxanue yueOHOro MaTepuasa

[Ipumenenne oOUIMX METOJIOB pelIeHHs YpaBHEHU (IIpUBeIeHUE K TUHEHHOMY,
KBaJIpaTHOMY, METO/1 Pa3JI0kKEHHsI HA MHOXKUTENH, 3aMEHbI [IEPEMEHHON) TIPU PELLICHUU
TPUTOHOMETPUYECKUX YPAaBHEHU

Coaep:xanue yueOHOro MaTepuaJia
YMeHHe 0TMe4aTh Ha KPyre peleHHs IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Tema 2.5 OopatHble
TPUTOHOMETPUYeCKHue
GyHxunn

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C TIOHSITHEM OOpPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIUH.

Conep:xanue yueOHOro MaTepuaJia
ApKCHHYC, apKKOCHUHYC, QpKTaHT€HC YnCIIa.

Conep:xaHue y4eOHOro MaTepuaJia
V3yueHue onpeieiieHuii apKCHHYCca, apKKOCHHYCA, apKTaHT'eHCa YUCIIa.

Conep:xanue yueOHOro MaTepuaJa
N300paxkeHne apkcuHyca, apKKOCHHYCa, apKTAHTeHCA HA SIMHIYHOW OKPYKHOCTH.

Copep:xaHue yueOHOr0o MaTepuasa
Perienue TpUroHOMETPUUECKUX ypaBHEHHE C IPUMEHEHHEM 00PaTHBIX
TPUTOHOMETPHUYECKUX (QYHKIINH.

Pa3nea 3.@yHKkuuM, MX CBOICTBA U TPaUKH

Tema 3.1. ®DyHkuuu

Conep:xanue yueOHOro MaTepuaJa

O3HakoMIJIEHHE C IOHATHEM ITIEPEMEHHOMN, TPUMEPAMH 3aBUCHUMOCTEN MEXy TEPEMEHHBIMU.
O3HakoMJICHHE C TTIOHATHEM rpaduKa, onpeeseHue MPUHAIICKHOCTH TOUKHU rpaduky
dbyakuun. OnpeneneHue mo Gopmylie MpocTeHIel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no ¢popmyiie oJHON EepEeMEHHOM Yepe3 Apyrue.
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Conep:kanue y4e0OHOTro MaTepuaa

OszHakoMJIeHHE ¢ onpeaenieHueM QyHkuuu, hopMmynupoBanne ero. Haxoxmenue odnactu
ornpezeneHus 1 odsactu 3HaueHuit GyHkuuu. [loctpoeHue rpagikoB CTETIEHHBIX U
norapudmudeckux GyHKIuH. O3HAKOMIICHUE C TTOHATHEM HETIPEPHIBHOW MEPHOANICCKON
dbyHK1MU, GOPMYIHPOBAHUE CBOMCTB CHHYCA U KOCUHYCA, IIOCTPOEHUE UX TpadUKOB.

Tema 3.2.CBolicTBa
pyuxkumnm.

Conep:xanue y4yeOHOro MmaTepuasa

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOAUYHOCTD. IIpoMexyTKH
BO3pACTaHMs U yObIBaHMs, HAaMOOJIbIIIEe U HAUMEHbIIEEe 3HAYSHUS, TOUKH IKCTpEMyMa.
I'paduueckas uarepnperanus. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEaTbHBIX
npoleccax U sABIeHUsAX. Apupmerrnueckue onepanuu Haja GyHKuuaMu. O3HaKOMIJIEHHE C
npuMepaMu GyHKIMOHAIBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOIECCaX U3 CMEKHBIX
JucHUIuInH. O3HaKOMIIEHUE C IOKA3aTeIbHBIMU PACCYKIECHUSAMU HEKOTOPBIX CBOMCTB

Conep:xanue yueOHOro MaTepuaJia

Crnoxnas ¢pyHkuus (komnosunus). Ilonstre o HenpepbiBHOCTH QyHKIMH. CTENEHHBIE,
MoKa3aTeIbHbIe, JOrapuPMHUUECKUE U TpUroHOMeTpudeckue pyHkuuu. [locTpoenue u
yreHue rpadpukoB ¢pyHkuuit. Mccnenoanue GyHKIuM.

Conep:xanue yueOHOro MaTepuaJa

Ob6patHble TpuronoMmerpuuyeckue ¢pyHkiuu. [Ipeodpasosanus rpaduxos. [lapanienbHblii
MIEPEHOC, CHMMETPHSI OTHOCUTEIIBHO OCEW KOOPAUHAT U CUMMETPHSI OTHOCUTEIILHO Havaia
KOOpJMHAT, CHMMETPHUS OTHOCUTENIBHO MPAMOM Y= X, pacTsSKEHHUE U CKaTHE BJIOJIb Ocel
koopauHaT. CocTtaBieHne BUA0B GYHKLUH 110 JTaHHOMY YCJIOBHIO, PEIICHUE 3a/1a4 Ha
sKcTpeMyM. Brinonnenue npeobpazoBanuii rpaduka GyHKuu. Beruucnenne 3HaueHui
¢GbyHKIMH 10 3HaUeHUIo aprymenTa. OnpeaeseHue MmojoKeHust TOUKU Ha rpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.

Tema 3.3. O0paTHble
(pynknun.

Conep:xanue yueOHOro MaTepuaJia

N3yuenue nmoHaTus oOpaTHON (YHKLNH, ONpeAeTIeHHEe BUIa U TOCTPOeHUEe rpaduka
oOpaTHO# (yHKIINN, HAXOXKICHUE €€ 00IaCTH ONPEACIICHHS i 00JIaCTH 3HAYCHH.
[IpumeHeHne CBOMCTB (PYHKIIMIA IPU HUCCTIEIOBAHUN YPaBHEHUH U PEIICHUH 3aa4 Ha
skcTpeMyM. O3HAKOMIIEHHE C TIOHATHUEM CIIOKHON (YHKIIMH
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Conep:kanue y4e0OHOTro MaTepuaa

[TpumeHeHne CBOWCTB (QYHKIUH JUIsl CpaBHEHUS 3HAUCHUH TPUTOHOMETPHUYECKUX (DYHKIINH,
peleHust TPUroHOMeTpHUYecKuX ypaBHeHUH. [locTtpoenue rpadukoB oOpaTHbIX
TPUTOHOMETPUYECKHUX (PYHKLUH U OTpeieIeHne 10 rpadukam ux cBOMCTB. Brimonnenue
npeoOpazoBaHus TpadUKOB

Paznen 4. Hayaiaa MmaTeMaTH4eCcKOro aHAJIN3a

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C TOHATUEM YHCIOBOM MTOCIIE0BATEIBLHOCTH, CIIOCO0aMH €€ 3aJaHusl,
BBIYHCIICHHUSIMH €€ YWJICHOB

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHUE C IOHITUEM IIpeJIena MOCJIE0BATEIbHOCTH.

Conep:xanue yueOHOro MaTepuaJia

Tema 4.1. O3HaKOMJIEHHE C BBIUMCIEHUEM CyMMbl OECKOHEYHOI'O YHCIOBOTO psifia Ha IpUMepe
ITocnenoBaresibHOCTH BBIUMCIICHUS] CYMMbI O€CKOHEYHO YOBbIBaIOIIEH T€OMETPUUECKON IPOTPECCUH.
Coaepixanue yueOHOIro MaTepuasa
Pemenue 3ana4y Ha npuMeHeHne (HOPMYIIbI CYMMbI OECKOHEYHO YObIBarOIIeH
TrE€OMETPUUYECKOHN IPOTPECCUH
Coaepixanue yueOHOro MaTepuasa
CriocoObl 3a/1aHMs ¥ CBOMCTBA YHUCIOBBIX TTOCieoBaTeabHOCTel. CyliecTBOBaHUE TIpeiesia
MOHOTOHHOH OI'paHMYEHHOM nocyeoBaTebHOCTH. CyMMHPOBAaHKE TOCIIEJOBATEIbHOCTEH.
Coaep:xanue yueOHOro MaTepuajia
O3HaKoOMJIEHHE C MIOHATHEM POU3BOTHOM.
Coaep:xanue yueOHOro MaTepuaa
N3ydenue u hopMynnpoBaHHue €€ MEXaHUYECKOTO U FEOMETPUUECKOT0 CMBICTIA, U3yUEHHE
Tema 4.2 Mpou3BOMHAS  |a;ropyTMa BEIYHCIICHHS TPOM3BOHOI HA IPUMEPE BEIYHCICHHS MIHOBEHHOM CKOPOCTH 1

yTII0BOTO KOd(hpuIlMeHTa KacaTeaIbHOM.

Conep:xanue yueOHOro MaTepuaJia
[Ipon3BoHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS, YACTHBIE.
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Conep:kanue y4e0OHOTro MaTepuaa
[Tpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

Conep:kanue y4e0OHOTro MaTepuaa
YcBoenue npaBmwit qudGepeHIpPOBaHMS, TA0IUIIBI TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIINH,
npuMeHeHue s auddepeHupoBanus GYHKIHMA, COCTABICHHUS YPAaBHEHHS KacaTeIbHOM.

Conep:xanue yueOHOro MaTepuaJia
CocraBiieHre ypaBHEHUS KacaTelIbHOM B 00IIeM BU/IE.

Conep:xanue yueOHOro Marepuasa
[TpuMeHeHre TPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIMIA U IIOCTPOCHUIO TPadHKOB.

Coaep:xanue yueOHOro MaTepuaJia
[TpousBoaHbIe 00paTHON (PYHKINU M KOMIIO3UIIUH (DYHKITHH.

Conep:xanue yueOHOro MaTepuaJia
W3yuenue TeopeM 0 CBS3M CBOMCTB (DYHKIIMH U MIPOU3BOIAHOM, (POPMYITUPOBKA UX.

Conep:xxanue y4eOHOro MaTepuaa
ITpoBeneHue ¢ OMOIIBIO0 IPOM3BOIHON Hcciel0BaHUs (YHKIINH, 3alaHHON (OPMYIIOii.
VYcTaHoBNIEHUE CBSI3U CBOMCTB (DYHKIIMK M MPOU3BOAHOM MO UX rpadukam.

Conep:xaHue y4eGHOro MaTepuaJia
[TpuMepb! HCTIONTE30BaHMS TPOU3BOIHOM JUIsl HAXOXKIACHUS HAMITYYIIETO PEIICHUS B
IMPHUKIAAHBIX 3aadyax.

Conep:xanue yueOHOro MaTepuaJa
[TpuMeHeHre TPON3BOTHON TS PEIICHUS 33]1a4 Ha HaX0XKJICHHE HAHOOJIBIIIETO,
HaWMEHBIIIETO 3HAUCHUS U Ha HaXOXKICHHUE DKCTpeMyMa

Conep:xkanue y4eOHOIro MaTepuaa
Bropas npousBoiHasi, €€ reOMEeTPHUECKU U (PU3UUECKUN CMBICI.
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Conep:kanue y4e0OHOTro MaTepuaa
Haxoxxaenue ckopocTy Jutst Iporecca, 3alaHHoro (opMysioi u rpaduKkoM.

Tema 4.3.1lepoodpa3Has u
HHTerpaji

Conep:xanue yueOHOro MaTepuaJia
O3HakOMJICHHE C TOHSITHEM UHTErpalia u epBooOpa3HoM.

Conep:kanue y4eOHOIro MaTepuaa
W3yuenue mpaBuiia BEIYHUCICHUS TIEpBOOOpa3Hoii U TeopemMbl HproTona— Jleiibnuna.

Conep:xanue yueOHOro MaTepuaJia
Penrenue 3aa4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM.

Conep:xanue yueOHOro MaTepuasa
Brruncnenue nepBooOpa3Hoii Ui JaHHOW (DYHKITUH.

Conep:xanue yueOHOro MaTepuaJia
HenocpencTBeHHOe HHTErpUpoBaHKe. 3aMEeHa IEPEMEHHOM.

Conep:xanue yueOHOro MaTepuaJia
OnpeneneHHHﬁ HUHTCIrpal. Brrancaenue OIIPEACICHHOI'O UHTErpaJia.

Conep:xanue yueOHOro MaTepuaJa
['eomeTpuyeckuii CMbICT ONPEACICHHOTO UHTETpaa.

Conep:xanue yueOHOro MaTepuaJa
3aMeHa mepeMeHHOH B OIpeIeJIECHHOM HHTETpale.

Copep:xanue yueOHOr0o MaTepuasa
[TpuMeHeHHe oTnpeIeIEeHHOT0 HHTeTpaa JJisl HaXOKACHHUS TUIOINAIH KPUBOJIMHEHHON
Tpamneruu.

Conep:kanue y4eOHOIro MaTepuaa
Pemenne 3aaa4 Ha IPUMCHCHUC MHTErpajia IJid BbIYMCICHUA (bHSquCKI/IX BCJIIMYHH.

Conep:kanue y4eOHOIro MaTepuaa
Pemrenue 3a1au Ha pUMEHEHUE UHTETrpasa JJisd BBIYUCICHUS TUI0IAICH.

Conep:kanue y4eOHOIro MaTepuaa
OObeM Tena BpalleHusI.
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Conep:kanue y4e0OHOTro MaTepuaa
IIpuMepsl IpUMEHEHHsI UHTETpala B TEOMETPUH.

Conep:kanue y4e0OHOTro MaTepuaa
[Tpumepsl mpuMEeHEHUs MHTETpalia B (pU3HKe.

Pa3zpnen 5 YpaBHeHUsS M HEpaBEHCTBA

Tema 5.1 YpaBHeHusi u
CHCTEeMbI YPAaBHEHH I

Coaep:xanue yueOHOro MaTepuaJia

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUSIMU O KOPHSAX ajlreOpanuecKkux ypaBHEHHI,
MOHATHSIMH MCCJIEIOBAaHUSI ypaBHEHUI U cucTeM ypaBHeHU. M3ydeHne Teopun
PaBHOCUIIBHOCTHU ypaBHeHI/Iﬁ " €€ IPUMCHCHUA.

Coaep:xanue yueOHOro MaTepuaJia

[ToBTOpEeHUe 3anucy pemeHus CTaHAapTHRIX YPaBHEHUH, TPUEMOB ITPEOOpa30BaHUS
YpaBHEHUH Il CBEICHUS K CTAHAAPTHOMY YpaBHEHHIO. OIpeaesuTesd BTOPOro U TPETHETO
TIOPSIIKOB.

Conep:xanue yueOHOro MaTepuaJa

Pemenne cucrem TMHENHBIX YpaBHEHUN C IBYMS U TPEMsI HEU3BECTHBIMH C TIOMOIIIBIO
OIIpENIENIUTENIEN BTOPOTO U TPETHETO MOpsAAKa. PellieHne paiuoHalbHbIX, UpPAllUOHANIBHBIX,
ITIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Tema 5.2. HepaBencrBa

ConeprxaHue y4e0HOTo MaTepuaJia
Perirenne HepaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHUEM Pa3IMYHBIX CITIOCOOOB.

Coaepixanue yueOHOro MaTepuasa

IIpuMeHeHre MaTeMaTUYECKUX METOJ0B AJIs PELICHUS CONEPKATEIbHBIX 3a1a4 U3
pa3IMYHbIX 00JacTel HayKH U NMPakTUKU. IHTepripeTHpoBaHUE pe3yIbTaToOB C YIETOM
peanbHBIX orpaHndyeHuil. Pemenne nokasarenbHbIX U JorapuMUUECKUX ypaBHEHUN U Hepa-
BEHCTB 110 U3BECTHBIM AJITOPUTMAM.
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Tema 5.3. Ucnosib30BaHHe
CBOICTB U rpa¢uKoB
(GyHKUMi IpU pemieHnH
YPABHEHHI1 1 HEPABEHCTB.

Conep:kanue y4e0OHOTro MaTepuaa

Hcnonp3oBanue cBOMCTB U TpadukoB (DYHKIMIA 4715 perieHus ypasueHuil. [loBropenue
OCHOBHBIX IIPUEMOB PELICHUS CUCTEM. PellleHne ypaBHEeHUN ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus: Ha MHOKUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, ITOICTAHOBKH, TPaQHUECKOTO
Metoza). [IpumMenenne MaTeMaTH4ecKUX METOI0B JUIsl PELLICHHsI COJIepKaTeIbHbIX 3aau U3
pa3nUYHBIX 001aCTe HAYKHU U TPAKTUKH.

Conep:xanue yueOHOro MaTepuaJia

Pemenne cucrem ypaBHEHUH € NPUMEHEHHEM pPA3IUYHBIX CIOCO00B. O3HAKOMIICHHE C
OOIIMMU BOTIPOCAMH PEIICHUS] HEPABEHCTB U UCTIOIB30BaHUE CBOUCTB M rpadpukoB (yHKIIHIA
IIPH PEIICHUN HepaBeHCTB. MeTo1 nHTepBaJIoB. M300pakeHne Ha KOOPAWHATHOM MJIOCKOCTH
MHOXECTBaA peIHeHI/Iﬁ ypaBHeHI/H\/JI N HCPABCHCTB C ABYMA NNCPECMECHHBIMHA U UX CUCTCM.
WuTepnperanus pe3yibraTa, y4eT peajbHbIX OTPaHUYCHUH.

Pa3

nea 6. KomOnHaTopuka, cTaTHCTHKA M TEOPHUS BEPOSITHOCTEH

Tema 6.1. D1eMeHTBI
KOMOMHATOPHKH

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3aja4M Ha MMOJCYET Yncia pa3MEIIeHUH, epecra-
HOBOK, coueTaHuil. M3yueHue npaBuiaa KOMOMHATOPUKU U MIPUMEHEHHUE MPU PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 33124 METOAOM Tepedopa U Mo MPaBHITy YMHOKEHHUSI.

Conep:xanue yueOHOro MaTepuaJa

Pemenue 3amau na nepedop BapuantoB. @opmysa 6mHoma Herorona. CBoiicTBa
OuHOMUHANBHBIX KO3 dunmenTo. Tpeyronpauk [lackans. O0bsICHEHHE U TPUMEHEHUE
(dhopmyn 11 BBIYUCIICHUS pa3MeIIeHUH, IEPECTAHOBOK M COYCTAaHUHN TIPU PEIICHUH 3a]1a4.
Oznakomyenue ¢ 6mHOMOM HproToHa u TpeyronsHukoM [lackans. Pemenue npaktuyeckux
3a]1a4 ¢ UCIOJIb30BaHNEM TOHATUHN U MPaBUI KOMOWHATOPUKU

Tema 6.2. DiieMeHTBI TEOpUH
BEpPOSATHOCTEM

Conep:xanue yueOHOro MaTepuaJa

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE M yMHOXKEHHE BepoaTHocTei. [loHsTHEe O
HE3aBUCUMOCTH COOBITUH. JluckpeTHas ciydaiiHas BEJNMYMHA, 3aKOH €€ paclpe/ieseHUs.
UucnoBble XapakTEPUCTHKM JTUCKPETHOM Ciy4allHOM BenuuuHbl. [loHATHE O 3akoHE
OOJIBIINX YHCEIL.
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Tema 6.3.2J1eMeHThI
MAaTEeMATHYECKOI
CTATUCTUKH

Conep:kanue y4e0OHOTro MaTepuaa

O3HaKOMIJIEHHE C MpEACTAaBJICHUEM YUCIIOBBIX JAHHBIX U UX XAPAKTCPUCTHKAMMU.
Pemenue npaktuyeckux 3aaad Ha 00pabOTKY YUCIOBBIX JaHHBIX, BBIYMCICHUE UX
XapaKTePUCTHK, TeHEpabHAsl COBOKYITHOCTh, BRIOOPKA, CpeiHee apu(hMEeTHIECKOE,

Conep:xanue yueOHOro MaTepuaJia
[TonsThe 0 3a1ayax MaTeMaTUYECKOM CTaTUCTUKU. PellleHne npakTHYeCKuX 3a1a4 C
MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Paszngen 7. I'eomeTpusi

Tema 7.1. IIpsimble n
IJIOCKOCTH B MPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
d)opMmepOBKa " NPpUBEACHUC JOKA3aTCIbCTB IPU3HAKOB B3aUMHOT'O PACIIOJIOXKCHUA
MPSIMBIX U MJIOCKOCTEH.

Conep:xanue yueOHOro MaTepuaJia
PacriosnaBanmne Ha YCPTECIKAX U MOACIIAX pa3JIMYHBIX CIIYy4aCB B3aNMHOI'O PACIIOJIOKCHUA
MPSIMBIX U IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYKICHUU.

Conep:xanue yueOHOro MaTepuaJa
DopMyJIMPOBAHUE ONIPEACICHUIN, MPU3HAKOB U CBOWCTB MapalIeIbHBIX U
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX YIIIOB.

Conep:xaHue y4eOHOro MaTepuaJia
BeImonHeHue mocTpoeHus YIiioB MEXy MPSIMBIMH, IPSIMOH U TUIOCKOCTBIO, MEXKITY
IIIOCKOCTSAMMU IO OITMCAaHUIO U paCliO3HAaBAaHUE UX HAa MOJCIIAX.

Conep:xaHue y4eOHOro MaTepuaJia
[TpuMeHeHre TPU3HAKOB M CBOMCTB PACIOIOKECHHS MIPSIMBIX U IJIOCKOCTEH NIPU PEIICHUU
3aad.

Conep:kanue y4eOHOIro MaTepuaa
N300paxkeHne Ha pUCYHKAX M KOHCTPYHUPOBaHUE Ha MOJEISX MEPIICHIUKYISIPOB U
HAKJIOHHBIX K INIOCKOCTH, IMPAMBIX, ITapalJICIbHbIX IIOCKOCTEM.
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Conep:kanue y4e0OHOTro MaTepuaa
N300pakeHre Ha pUCYHKAX U KOHCTPYUPOBAHHE Ha MOJIEIISIX YIJIOB MEXAY MPSMOU U
IJIOCKOCTBIO U 00OCHOBaHUE TIOCTPOCHUS

Conep:kanue y4e0OHOTro MaTepuaa

Pemenue 3aa4 Ha BbIYUCJICHUC '’COMCTPHUYCCKUX BCIIMYNH. OnuceIBanue pacCTodHuA OT
TOYKH JI0 TIOCKOCTH, OT MPSIMOM J0 TVIOCKOCTH, MEXKAY MIIOCKOCTSIMH, MEXKIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

DopMyIMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYLIECTBOBAHMUSI, CBOICTBA).

N300paxkeHne Ha YepTeKax U MOJICIISIX PACCTOSIHHUS 1 000OCHOBAHHUE CBOMX CYXKICHHM.
Omnpenenenue U BEIYUCICHUE PACCTOSHUM B IPOCTPAHCTRBE.

Conep:xanue yueOHOro MaTepuaJia

[Tpumenenne GpopmMynt U TEOpPEM TUIAHUMETPHHU IJIS1 PEIICHUS 3a/1a4.

O3HakOMJICHHE C TOHSITHEM NapajuIeIbHOTO MPOSKTUPOBAHUS U €0 CBOMCTBAMH.
@opMyIMPOBAHHUE TEOPEMBI O TUIOLIAJAN OPTOTOHAIBHON ITPOECKIIMN MHOTOYTOJIbHUKA.

Conep:xanue yueOHOro MaTepuaJa
[Ipumenenue Teopuu a1 000CHOBAHUS IOCTPOEHUHN U BBIYMCIEHUN. APryMEHTHPOBAaHUE
CBOMX CYXKICHHI O B3aHMHOM PaCMOJI0KEHUHU MPOCTPAHCTBEHHBIX QHUTYP.

Tema 7.2. MHOrOrpaHHUKH

Conep:xanue yueOHOro MaTepuaJa

Omnucanue u XAapPaKTCPUCTHKA PA3JIMYHBIX BUAOB MHOTOTPAaHHUKOB, ICPCUYNCIICHHUEC UX
AJIEMEHTOB M CBOMCTB.

I/I306pa)KeHI/I€ MHOTI'OT'PAaHHUKOB U BBITIOJIHCHUEC ITOCTPOCHUA Ha I/I306pa)K€HI/I$[X 1 MOJICIISAX
MHOTOTPaHHHUKOB.

Conep:kanue y4eOHOIro MaTepuaa

Brruncnenme nTuHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(PUTYPALIUSIX,
apryMEeHTHPOBAHUE CBOMX CYXKACHHM. XapakTepUCTUKA U U300pakeHNe CEUEeHHUs, Pa3BEPTKU
MHOT'OTPaHHUKOB, BEIYMCIIEHHE LIOIIA/IEN TOBEPXHOCTEH.

Conep:xanue yueOHOro MaTepuaJia
[Toctpoenue mpocreiimumx ceueHuit Kyoa, npu3Mbl, nupamuabl. [lpumenenue GpaxTos u
CBEJICHUH U3 IUNIAHUMETPUHU.
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Conep:kanue y4e0OHOTro MaTepuaa
O3HakoMJICHHE C BHJIAMH CHUMMETPHI B TPOCTPAHCTBE, (POPMYIMPOBAHUE ONPEACTICHUN 1
CBOMCTB. XapaKTepUCTUKAa CUMMETPHUH TeJI BPAIlIEHHUs U MHOTOTPAHHUKOB.

Coaeprxanue yueOHOro MaTepuasa
[TpumMeHeHne CBOWCTB CUMMETPUH TP pEeIIeHUH 3a1a4. Vcroib30BaHne MpruoOpEeTEeHHBIX
3HAHWUHU JUI UCCIIENOBAHMs M MOJCIMPOBAHNS HECIOKHBIX 3a1a4.

Conep:xanue yueOHOro MaTepuasia
N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINIOJIHEHHE PHCYHKOB IO YCJIOBUSM 33134

Tema 7.3. Tena n
NMOBEPXHOCTH BpalieHust

Conep:xanue yueOHOro MaTepuaJia

O3HakoOMJICHHE C BUJaMH TeJ BpalleHus, opMyIupOBaHUE X OMpEeIeHUI U CBONCTB.
dopMynTupoBaHHE TEOPEM O CEUECHUH Iapa TIOCKOCTHIO M TUIOCKOCTH, KacaTeIbHOU K
cdepe. XapakTeprcTUKa U H300paKCHUE TEJI BPAILICHUS, UX Pa3BEPTKU, CCUCHUSI.

Conep:xanue yueOHOro MaTepuasia
Penrenue 3a1a4 Ha MOCTPOCHUE CEYCHUM, BBIYMCIICHHUE JITTUH, PACCTOSHUM, YIJIOB,
romazei. I[lpoBeneHue q0Ka3aTenbHBIX PACCYKICHUH MTPH PEIICHUN 3a7ad.

Conep:xanue yueOHOro MaTepuaJa

[IpuMmeHeHne CBOMCTB CUMMETPHH MPHU PEUICHUH 3a/1a4 Ha TeJa BpaIeHHs, KOMOMHAIIHIO
TeJL

N300paxkeHre OCHOBHBIX KPYTIIBIX TEIl U BBIIMOJHEHNE PUCYHKA M0 YCIOBHUIO 3a7a4u

Tema 7.4. U3mepenust B
reoMeTpuu

Conep:xanue yueOHOro MaTepuaJa
O3HaKOMJIEHHE C TOHSITUAMA romaau u 06’I)€Ma, aKCHOMaMHU U CBOMCTBaMHU.

Conep:xxanue y4eOHOro MaTepuaa
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIAAEH TUNIOCKUX (QUTYp ¢ TPUMEHEHHEM
COOTBETCTBYIOIUX POPMYI U (PAKTOB U3 MIIAHUMETPHUU.

Conep:xanue yueOHOro MaTepuaJa
I/IsyquHe TEOPEM O BBIUUCIICHUU 00BEMOB IMPOCTPAHCTBCHHBIX TCJI, pCHICHUEC 3aaa4 Ha
puMeHeHHne (POPMYIT BEIYUCITICHHS] 00bEMOB.

19




Conep:kanue y4yeOHOro MaTepuasia
Nzydenne hopmyt 1uisi BBIMUCICHUS TUIOIIA IEH TTOBEPXHOCTEH MHOTOTPAHHUKOB U Tell
BpallleHUs.

Conep:kanue y4eOHOIro MaTepuaa
O3HaKOMJICHHE C METOJIOM BBIUYMCIICHHS IIJIOUIA U TIOBEPXHOCTH Chepbl

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3a1ay Ha BbIYHMCIICHUE TUIOMIACH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Conep:xanue yueOHOro MaTepuaJia
[Tomo6wue Ten. OTHOMIEHUS TUIOIIAICH MTOBEPXHOCTEH U 00BEMOB IMTOAO0HBIX TEII.

Tema 7.5. Koopaunarsl u
BEKTOPBI

Conep:xaHue yueOHOro MaTepuaJa

O3HakOMJICHHE C TOHATHEM BeKTOpa. M3yueHue JeKkapTOBON CUCTEMbI KOOPIMHAT B
MIPOCTPAHCTBE, TOCTPOCHHUE TI0 33IaHHBIM KOOPIUHATAM TOYEK U TUIOCKOCTEH, HAX0XICHUE
KOOPJIMHAT TOYECK

Conep:xanue yueOHOro MaTepuaJia
HaxoxneHnue ypaBHeHUI OKpYKHOCTH, c(hepsl, INIOCKOCTH. Bbruncinenue paccTosHui
MEXJ1y TOUKaMH.

Copep:xaHue yueOHOr0o MaTepuasa
W3yueHne CBOMCTB BEKTOPHBIX BEITMYWH, TPABHJI Pa3JI0KECHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE.

Conep:xaHue y4eOHOro MaTepuaJjia
[TpaBuI0 HAXOXKIACHUS KOOPIUHAT BEKTOpPA B MPOCTPAHCTBE, IPABUIIO ICHCTBHIA C
BCEKTOpPaMH, 3aJaHHBIMU KOOPpAHATaAMMU.

Conep:kanue y4e0OHOIro MaTepuaa
[IpuMeHeHne Teopuu Npyu PelIeHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.

Conep:kanue y4eOHOIro MaTepuaa
N3yueHune ckalspHOTO MPOU3BEECHUS BEKTOPOB, BEKTOPHOTO YPABHEHUS IPSIMOM U
TIJIOCKOCTH.

Conep:kanue y4eOHOIro MaTepuaa
[IpuMeHeHue TeopuH Mpyu PEeIIeHUH 3a7a4 Ha JEHCTBUS C BEKTOpPAMU, KOOPAUHATHBIA METO/,
IMPUMEHCHUC BCKTOPOB AJId BBIYHUCICHUA BEJIMYHH YIJIOB U paCCTOHHHﬁ.
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Conep:kanue y4e0OHOTro MaTepuaa
O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM PacOJIOKEHUN
MPSIMBIX U IJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB

IIpome:kyTOoUuHAas aTTecTANMS

24

Hrtoro

260

JIJist XapaKTepUCTUKU YPOBHS OCBOCHHUSI YY4EOHOr0 MaTepHalia UCTIOIb3YIOTCS
cienyomye 0003HaYeHUS:

1.— o3HaKOMUTENbHBIH (Y3HABaHUE pAHEE U3YUYEHHBIX 00BEKTOB, CBOMCTR);
2.— penpoayKTUBHBIN (BBITIOJIHEHHUE ACATEIHLHOCTH IO 00pasily, HHCTPYKIIUU
WJIU TIOJ1 PYKOBOJICTBOM)

3. — NpPOAYKTHBHbIH (TUTAHUPOBAHWE W CAMOCTOSATEIHLHOE BBITOJTHCHHE
NeATETBbHOCTH, PEIICHHUE MPOOJIEMHBIX 3a/1a4)
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3.YCJIOBUS PEAJIN3AIINAN YUEBHOU JUCHUILINHBI
3.1. MarepuajbHO-TeXHUYECKOE 00ecnedyeHUue peaau3anuy y4eOHOoM U CIUIINHBI

OcBoenue mporpamMmbl yueOHOM AUCHUIUIMHBI «MatemaTuka: aiaredpa ¥ Hadasa
MaTEMaTUYECKOr0 aHajIn3a; FeOMETpHUs» MpEeIoiaraeT Hajaudyue B MPoQPecCHOHAIBHON
o0pa3oBaTeNbHON OpraHU3aIiy, peaau3yollel 00pa3oBaTeNbHyI0 IPOrPaMMy CPEIHErO
obmero obpazoBanus B npenenax ocBoerus OIIOIT CITIO na 6a3e oCHOBHOTO 00IIEro
oOpa3oBaHMs, y4yeOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECHEYUTH
oOydaromuMcsi cBOOOIHBIN AocTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U MEepUOJ
BHEY4YEOHOU JEATEIBHOCTH.

[lomemenne kabuHeTa JOJDKHO YIOBIETBOPATH TpeOoBaHusiM CaHUTapHO-
snuaeMuosornueckux mnpaswi U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITH
OCHAIIIEHO THUIIOBBIM O0OpYJOBAaHHEM, YKa3aHHBIM B HACTOSANIUX TPeOOBAaHUAX, B TOM
qucie  CHeUUANIM3UpPOBAHHOW  y4eOHOM  MeOenplo M CpeAcTBaMU  OOyYEHHS,
JIOCTATOYHBIMHU JIJI51 BBITIOJTHEHUSI TPEOOBAHUI K YPOBHIO MOATOTOBKU 00YJarOITUXCS.

VYyeOHast TUCIUIUIMHA peaiu3yeTcsl B ydeOHOM KabuHeTe MareMaTuku .

OcCHAlIEHHOCTh  CHENMAJbHBIX  MOMENleHHMd W NOMelleHud  JJs
CAMOCTOAITEJIbHOI Pa0OTHI:

Mebean:

[TocagouHbie MecTa MO KOJIMYECTBY 00YyUarOLIUXCS;

pabouee MecTo MpenoaaBaTes;

JIOCKa KJIacCHas;

METOANYECKUE MAaTEPHUAJIbI 10 AUCIUIUINHE;

Ha0Op reOMETPUUYECKUX UHCTPYMEHTOB;

crena «MHpopmanus mo kabuHETy»

Crynbsa

[InmaxkaTuuia

Cremnax

3.2 UndopMmanmonHoe odecrnevyeHue 00yueHmst

[lepeuenn HCTIOJIb3YEMBIX y49e0HBIX W3JaHUH, HNuTepner-pecypcos,
JOIIOJTHUTENIBHOM JIUTEPATYPHI.

V4yeOHO-METOIUUECKOE 00€ECIICUEHUE TUCIIUIUINHEI.

3.2.1 OcHoBHAas yueOHas1 IUTEpPaATypa

1. Koznos B.B., Hukutun A.A., benonocoB B.C. u np. Marematuka: anredpa u
reoMeTpusi: yueOHUK s 9 kiacca o01ieo0pa3oBaTeIbHbIX OpraHU3alui [ DIEKTPOHHBIH
pecypc]: — Mocksa: Pycckoe cioBo, 2020 — 376 ¢. — ISBN 978-5-533-00414-5 no
napoJtto. ibooks.ru

2. Koznos B.B., Hukutun A.A. Maremartuka: aiaredpa u reoMeTpus: yueOHUK
s 10 xmacca. ba3oBelid v yriayOJIeHHBIM YPOBEHb. [DIEeKTPOHHBINA pecypc]: — Mocksa:
Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00359- 9 no napodto. ibooks.ru

3. Kosnos B.B., Hukutun A.A. MaTtemaruka: anredpa u reoMeTpusi: y4eOHUK s

11 xmacca. ba3oBelii U yrayOJneHHBIN YpOBEHb [DNEKTpOHHBIA pecypc]: — Mocksa:
Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00274-5 no maposio. ibooks.ru
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3.2.2 JlonosHuTEIbHAS YUeOHAas1 JIUTEPATypa

1. ITa6apmmnua, M. C. Marematuka. U.1 [Dnexrponnsiii pecypc]: yueonuk / 1. C.
[[Ta6apmmuaa. — PoctoB-Ha-Jlony, Tarampor: M3gareanctBo HOxkHOTO (hemepambHOTrO
yauBepcuteta, 2017. — 162 ¢. — ISBN 978-5-9275-2431-0. — TekcT: 31eKTpOHHBIN //
DnekTpoHHOo-OubamoTeunas  cucrema IPR BOOKS: [caiiT]. —  URL:
http://www.iprbookshop.ru/87432.html. — Pexum goctyma: s aBTOPH3HD.
M0JIb30BATEJNIEH 110 TapOJIIO.

2. AnameeBa, E. A. Marematuka. Yacte 2 [DnexkTpoHHBIH pecypc]: yueOHOe
nocobue / E. A. AnameeBa. — Camapa: [IoBOMKCKUN TOCYIapCTBEHHBIN YHUBEPCUTET
TeleKoMMyHUKarui u undopmaruku, 2017. — 166 ¢. — ISBN 2227-8397. — TekcT:
AJIEKTPOHHBIN // DnekTpoHHO-OnbnmmoreyHas cucrema IPR BOOKS: [caitt]. — URL:
http://www.iprbookshop.ru/75383.html.  —  Pexxum poctyma: jans  aBTOpH3HP.
MI0JIB30BATEIICH T10 MapoIIO.

3. Marematuka [DIeKTpOHHBIM pecypc]: yueOHoe mocooue / P. I1. Illenenera, H.
W. T'onoBko, b. H. iBanoB [u np.]. — Caparos: Aii [Iu Op Meaua, 2018. — 194 ¢. —
ISBN 978-5-4486-0107-1. — TekcT: »NEeKTPOHHBIN // DIEKTPOHHO-OMONMHOTEUHAS
cuctema IPR BOOKS: [caiir]. — URL.: http://www.iprbookshop.ru/70267.html. —
Pexxum moctyna: ayis aBropusup. nosb3osareneid. - DOI: https://doi.org/10.23682/70267
IO MapOJIIo.

4. KouetkoBa, 1. A. Marematuka. [Ipaktukym [DIeKTpoHHBIN pecypc]: yueOHoe
nmocooue / M. A. KouerkoBa, X. M. Tumomxo, C. JI. Cene3zeHb. — MHMUHCK:
PecnyOnukanckuii ”HCTUTYT npodeccuoHanbHoro obopazosanust (PUIIO), 2018. — 505
c. — ISBN 978-985-503-773-7. — TekcT: aieKTpOHHBIN // DNEeKTPOHHO-OMOIMOTEeYHAs
cuctema IPR BOOKS: [caiir]. — URL: http://www.iprbookshop.ru/84874.html. —
PexxuM noctyna: /it aBTOPU3HP. TOJI30BaTENICH 1O TTapOITio.

5. AnnatoB, A. B. Marematuka [DneKTpoHHBII pecypc]: yueOHOe mocobue ass
CIIO / A. B. AnnatoB. — 2-¢ u3a. — Caparos: [IpodoGpazosanne, Ait [Iu Ip Menaua,

2019. — 162 c¢. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Tekcr:
AJIEKTPOHHBIN // DnexkTpoHHo-OMOMmoTeunas cucrema [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/80328.html. —  Pexum  gocTyma: ainsi  aBTOPH3HP.

MOJIB30BATEIIEH T10 MapOJIIO.
6. TerpyamBunu, E. B. Marematuka. Yacte 2 [DnekTpoHHBIA pecypc]:
npaktukyM / E. B. TerpyamBunu, B. B. Epmos. — Mocksa: A [1u Ap Meaua, 2020. —

196 c¢. — ISBN 978-5-4497-0750-5. — TekcT: sIeKTpOHHBIA // DIEKTPOHHO-
onbmuoTeuHast cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/99096.html.  —  Pexxum  gocTyma: aias  aBTOPH3HP.

TI0JIB30BATEIIEH T10 IMapOJIIO.

3.2.3 UHTepHeT-pecypcehl

1. Math.ru: MaremaTtuka u oopazoBanue. —http://www.math.ru.

2. Allmath.ru — Bca marematuka B ogaom mecre. —http://www.allmath.ru.
3. EqWorld: Mup matematnueckux ypaBHenumid. —http://eqworld.ipmnet.ru.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOU

JTUCLUTIIMHBI

Pe3yabTaTrsl 00yueHus
(ocBOEHHbIE YMEHMS,
YCBOECHHbIE 3HAHUA)

OcHOBHBIE MIOKA3aTeJH OLEHKH
pe3yJbTaToB

DopMbI 1 METOABI
KOHTPOJISA U OLIEHKH
pe3yJbTaToB
o0yueHust

yMeTh:

MPUMEHSTh MaTEMaTHIECKHE
MeTO1bl UG HepeHIINATEHOTO
Y MHTETPATLHOTO HCYUCIICHUS
TUIsL peLICHUS
Mpo(hecCHOHATBLHBIX 33]1a4;

[[puMeHeHre MaTeMaTuuYeCKUX METOI0B
i depeHIaTbHOTO U HHTErPAIbHOTO
WCUYUCIICHUS JIJIs1 PEIICHUS
npodeccCHoHaNbHBIX 3a/1ay.

[IPUMEHSATH OCHOBHBIE
M10JI0KEHUS TEOPUU
BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTUCTUKHU
B IPOo(hecCHOHANBHOM
EeATEeIIbHOCTH;

[IprMeHeHre OCHOBHBIX MOJIOKEHUH
TEOPUHU BEPOSITHOCTEN U
MaTeMaTHUYeCKON CTaTUCTUKU B
pohecCuOHAIBHON e TENbHOCTH.

HCII0JIb30BAaTh MPUCMBI U
METO]Ibl MATEMATHUYECKOTO
CHHTE3a U aHaJIN3a B
pa3IMYHBIX

PO EeCCHOHATBHBIX
CUTYaIlUsX.

lcrionb30BaHKEe IPUEMOB U METOJI0B
MaTEeMaTU4YeCKOro CUHTE3a U aHaJIu3a B
pa3IMYHbIX TPO(ECCHOHATBHBIX
CUTYyaLUsX.

AKCIIEPTHOE HAOJII0ICHHE
Ha MMPaKTHYECKUX
3aHATUAX, OLICHKA
YCTHOTO OIIpOCa,
COOOIIECHUH UITN
JIOKJIAJIOB

3HATb:

OCHOBHBIC ITOHATHUSA U MCTOAbI
MATEMATHYCCKO-JIOTHYCCKOI'O
CHHTC3a U aHaJIn3a
JIOTHYCCKHUX yCTpOﬁCTB;

(OCHOBHBIE TIOHATHSA U METO/AbI
MaTEeMaTU4YeCKO-JIOTUYECKOI0 CUHTE3a U
AQHAJIN3a JOTHYECKUX YCTPOMCTB.

CIIOCOOBI peLICHUS
PaKTUYECKUX 3a/1a4 METOJIOM
KOMIUTEKCHBIX YHCEIT.

CriocoObl penieHus MpakTHUYeCKUX
3a7ja4 METOJIOM KOMIUIEKCHBIX YHCEll.

AKCTIEPTHOE HAOIIIOICHHE
HA MPAKTUYECKUX
3aHATUAX, OLICHKA
YCTHOTO OTIpOca,
COOOIIECHUH WITH
JOKJIaJIOB
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5. HEPEYEHDB UCITOJIB3YEMBIX METOA0OB OBYYEHUASA

5.1. IlaccuBHbIE:

- JIGKIIUW TPaAJAWIMOHHBIE 0€3 TPUMEHECHHUS MYJIbTHMEANNHBIX CPEACTB W 0e3
pa3laTOYHOIro MaTepuana;

- pacckas;

- CEMHUHApPBI, TPEUMYIIECTBEHHO B BUAE OOCYXICHHUS JOKJIAIOB CTYJACHTOB IO TEM
WM UHBIM BOIIPOCAM;

- CaMOCTOSITEJIbHBIE U KOHTPOJbHBIE pa0OTHI;

- T€CTHI;

- YTEHUE U OTPOC.

(63aumodeticmeue npenooasameins Kak cyovekma ¢ ooy4anouumcs Kak 00beKmom
NO3HABAMENbHOU 0esImenabHOCL).

5.2 AKTHBHbIE U HHTEPAKTUBHBIE:

- paboTa B rpyImax;

- yueOHasl TUCKycCHs;

- JIEJIOBBIC U POJIEBBIC UTPHI;

- UTPOBBIC YIPAKHEHUS,

- TBOPYECKHUE 3aJIaHUS;

- KpYyTJIbI€ CTOJIbI (KOH(EPEHIINH) C UCTIOJIb30BAHUEM CPENICTB MYJIbTUMENA;

- pelleHre MpoOIEMHBIX 3a]1a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIH;

- METOJ, MOJIYJIBHOI'O 00yYEeHUs;

- MPAKTHYECKHUI SKCIIEPUMEHT;

- 00y4YeHHre ¢ UCTIOJIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOIINUX POrPaMM;

(63aumooeiicmsue npenooasameins Kak cyOveKma ¢ 00y4aoWuMcst Kak cyobekmom
NO3HABAMENbHOU 0esimeabHOCL).
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