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1. MACIIOPT PABOYEN MPOT'PAMMBbI YYEFHOM JUCIHUILIUHBI
0OY .04 MATEMATHUKA

1.1. O6s1acTb NpuMeHeHus1 padoyveil MPOrpaMmbl

PabGouass mporpamma y4eOHOW JTUCIMIUIMHBI ~SIBISIETCS YacThIO OCHOBHOM
o0pa3oBaTeNbHON TPOTpaMMBI TIOJTOTOBKH CIICIIUAIMCTOB CPEIHErO 3BEHa (fayee —
IIIICC3) B coorBetcTBHH ¢ PI'OC mo cnenumanbHocT CIIO 27.02.03 ABTOMaTHKa U
TeJIEMEXaHUKa Ha TpaHCTOpTe (KEIE3HOJOPOKHOM TPAHCIIOPTE).

1.2. Mecro mucuuniannbl B cTpykrype IIIICC3

PabGouass mporpamMmma BXOAUT B MaTeMaTHYECKUM W OOUIUMN €CTECTBEHHOHAYUHBIN
IIUKIL.

VYuyebnas  gucuurniamHa —«MareMatukay — SBISETCA  YUYEOHBIM — MPEAMETOM
oOs3aTenbHONM TIpenMeTHon obiact «Matematuka u uHpopmatukay OI'OC cpennero
oO1ero o6pa3oBaHusl.

B  npodeccuonanbHbIXx  00pa3oBaTENbHBIX  OpPraHU3alUAX, PEATHU3YIOIINX
o0Opa3oBaTeNbHYI0 MPOTrPaMMy CpPEAHEro OOLIero 0Opa3oBaHUS B Ipeneiax OCBOCHUS
[ITICC3 na 6a3e 0CHOBHOTO 00111eTO 00pa3oBaHusl, yueOHas AUCIUIUIMHA «MaTteMaTuka
u3yyaetcsi B obuieoOpa3zoBarenbHoM 1ukie yueoHoro miana [IIICC3 na 6aze 0CHOBHOrO
o0111ero oOpa3oBaHus ¢ MOJIyUYeHHEM cpeaHero ooiiero oopazosanus (ITTICC3).

1.3. Hesan u 321244 y4eOHOI QMCHUIIMHBI — TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHUSA
y4eOHOM AUCHUILINHBI:

Conepkanue mporpaMMbl  0O0IIE0Opa3oBaTebHOM  y4eOHOW  JAUCIUILIMHBI
«MaremaTnKay HaIlpaBJICHO Ha TOCTIKEHUE CIEAYIONINX 1EIeH:

- obecnieueHe CPOPMUPOBAHHOCTH MPEACTABICHUIN O COIMANTBHBIX, KYJIBTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTHKH;

- obecrnieyeHue CPOPMUPOBAHHOCTH  JIOTMYECKOTO, QJITOPUTMHUYECKOTO U
MaTeMaTHYeCKOTO MBITIUICHHUS,

- obecnieueHne c(HhOPMUPOBAHHOCTH YMEHHUM MTPUMEHSTH TIOJyUYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;

- obecrnieueHrue C(OPMHUPOBAHHOCTH IPEJACTABICHUN O MaTeMaTHKE KaK YacTh
OOIIIEYeIOBEUECKOM  KYJbTYPhl, YHHBEPCAJIBHOM  SI3bIKE HAYKH, IIO3BOJISIOIIEM
OMHCHIBATH M U3yUYaTh PEAIbHBIC MTPOIIECCHI U SIBJICHUSI.

OcBoeHue cojnepkaHusi y4dyeOHOM AMCHUIUIMHBI «MaremaThkay o0ecreuynBaeT
TOCTHKECHHE CTYICHTAMU CIICAYIOIINX Pe3yibmamos:

* TUYHOCHIHBIX:

— c(hOpPMHPOBAHHOCTh TIPEJCTABIICHUH O MaTeMaTHKE KaK YHHBEPCAIBHOM
SI3BIKEHAYKH, CPEJCTBE MOJCIMPOBAHUS SIBJICHUH M TPOIECCOB, HACIX W METOJIax
MaTeMaTHKH;

— TMOHMMAaHHE 3HAYUMOCTH MAaTEMAaTHKH U1l HAYYHO-TEXHUYECKOTO IMporpecca,
cOPMUPOBAHHOCTh OTHOIICHHWS K MaTeMaThKe KaK K 4YacTH OOIIedYeIOBEYeCKOn



KyJbTYypbl 4Y€pe3 3HAKOMCTBO C HCTOPHEW pa3BUTHS MaTEMaTUKH, 3BOJIIOLUEN
MaTeMaTHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON KYJIbTYpbl, KpHTHYHOCTH MBILIUICHUS Ha ypOBHE, HEOOXOIUMOM MJIs
Oynymied mnpoPecCHOHANILHON JESITeNIbHOCTH, IJisi TPOJOJDKEHUsT oOpa3oBaHMs U
caMmo00pa3oBaHus;

— OBJAQJICHME MAaTeMAaTHMYECKUMHU 3HAHUSMHU W YMEHHUSIMHU, HEOOXOJUMBIMHU B
MOBCEIHEBHOM JKM3HU, JJISI OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCLHILUINH U
JTUCIUIUIMH MPOGECCHOHANBHOIO LUKIIA, JJIS MOTydeHus: oOpa3oBaHusl B 00JIacTAX, HE
TpeOyIOKUX YIiTyOIeHHOW MaTeMaTU4eCKON MOATOTOBKY;

— FOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHuUIO, Ha
MPOTSDKEHUH BCEU KU3HM; CO3HATEIbHOE OTHOUIEHWE K HENPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(eCCUOHAIBHON U O0IIECTBEHHOM 1S TEIbHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATEIbHON TBOPYECKOW M OTBETCTBEHHOMN
NEeSATENbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEI0BATEIbCKOM, MPOEKTHON U
IPYTUX BUJIAX JACSITEINBHOCTH;

— OTHOLLUEHHUE K MPO(PECCHOHATBHON JEATEIIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
PELIEHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHATIBHBIX POOJIEM;

* MemanpeomMemHubix:

— YMEHHUE CaMOCTOATENIBHO OINPEAENATh LENId AEATEIbHOCTH U COCTABJIATh IUIAHbI
NEATEIBHOCTH; CAMOCTOSITEIBHO OCYILECTBIIATh, KOHTPOJHMPOBATH M KOPPEKTUPOBATH
NEeSATEIbHOCTD; UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUIsl JOCTHKEHUS TOCTABICHHBIX
Hejael M pealu3aluu IUIAHOB JICSTENbHOCTH; BbIOMpATh YCHEIIHbIE CTPAaTEerud B
Pa3IMYHBIX CUTYAIMSIX;

— YMEHHE NPOAYKTUBHO 00IIAThCA M B3aUMOJICHCTBOBATh B MPOLECCE COBMECTHOM
NEeSATEIbHOCTH, YYUTHIBATh MO3ULMU APYIMX YYACTHUKOB JESITEIbHOCTH, 3PPEKTUBHO
paspemiatb KOH(MIUKTHI;

— BIQJCHHE HaBbIKAMU II03HABATEJIbHOM, y4eOHO-HMCCIEeI0BaTENbCKOW U
IPOEKTHOM JIeATENbHOCTH, HABBIKAMU pa3peleHust mpodiieM; ClioCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIIEHUs MPaKTUYECKHUX 3a]ad, NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENbHOW  WH(DOpPMAIMOHHO-
ITIO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHE OPHEHTHPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX HH(OpMAaIMK, KPUTHUECKHU OLICHUBATh U MHTEPIPETUPOBATH MH(OPMALIUIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJAJICHUE A3BIKOBBIMHU CPEACTBAMU: YMEHHE SICHO, JJOTUYHO W TOYHO HM3JIaraTh
CBOIO TOYKY 3pEHMsI, UCTIOIb30BATh aJIEKBATHBIEC A3bIKOBBIE CPEJICTBA;

— BJIaJICHHE HaBbIKAaMU MO3HABATENILHON Pe(PIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YJbTATOB U OCHOBAHUW, I'PAHULL CBOETO
3HaHUA U HE3HAHMS], HOBBIX [T03HABATEIIbHBIX 33/1a4 U CPEACTB JUISl X TOCTUKECHHUS;

— IIEJICYCTPEMJICHHOCTh B TMOHMCKaX W MPUHATHU PEHICHUH, cOOOpa3uTENbHOCTh
WUHTYULUS,  Pa3BUTOCTb  IMPOCTPAHCTBEHHBIX  MPEIACTABIEHUH;  CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MHPA;



* nPEOMEemHbIX:

— ¢c(hOpPMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK 4YacTH MHPOBOMU
KyJIbTYpbl U MECT€ MaT€MaTUKd B COBPEMEHHOHN IHMBWIM3AIMH, CIOCOOAX OMHUCAHUS
SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb TPEJACTABICHUA O MATEMAaTUYECKUX MOHATHUAX Kak
BOKHEHIINX MATEMaTUYECKUX MOJEIAX, MO3BOJSIOIIMX ONMCHIBATH M U3y4aTh pa3HbIC
IIPOLECCHl M SIBICHUS; NOHMMAaHUE BO3MOXXHOCTH AKCHOMAaTHYECKOI'O ITOCTPOEHUS
MaTEMaTUYECKUX TEOPUIL;

— BIAQJACHUE METOJAaMH JI0Ka3aTEJbCTB WU AITOPUTMOB PEIICHMS, YMEHUE HX
IPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1aY;

—  BJIQJICHME CTAHAAPTHBIMM  IPUEMAaMU  PEIICHUS  pPAlUOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEIbHBIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUM U
HEPABEHCTB, UX CHUCTEM; HCHOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM
YUCJIE IS IOUCKA ITyTH PENIEHUS U WIUTIOCTPALIMM PEIICHNS] YPABHEHNN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOTO
aHaJM3a U WX CBOMICTBAaxX, BJIAJICHHUE YMEHHUEM XapaKTE€pU30BaTh MOBeAEHUE (DYHKIIMIA,
WCIIOJIb30BaHNE MTOTYYECHHBIX 3HAHUM IS OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHEC OCHOBHBIMU IIOHATHUAMU O IUIOCKUX M IHPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (uUrypax, HMX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reOMeTpudeckue (Urypbl Ha yeprexax, MOJAEISIX M B PEaIbHOM MHPE;
NPUMEHEHUE H3YYEHHBIX CBOMCTB T€OMETPUYECKUX (GUIyp U (GOpMyJ] IS PELICHUs
reOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEJCTAaBICHUM O Mpoleccax M SBICHUSAX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHpE,
OCHOBHBIX TMOHATHUSX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHHW HAXOIAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITM B NPOCTEUIIUX MPAKTHYECKUX
CUTYyalUsX U OCHOBHBIE XapAKTEPUCTHUKH CITyYalHbIX BEJINYNH;

— BJIQJICHHE HAaBBIKAMH HCIIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IpHU
pEeLICHUH 3a1a4.

1.4. KounyecTBO 4YacoB Ha OCBOeHHMe Ppadodeil MNpPorpamMmbl y4eOHOI
AMCHHUIUIMHBI B COOTBETCTBUM ¢ YUueOHBbIM mianoMm (YII):

MaxkcumanbHast yueOHasi Harpy3ka oOyuatoierocsi- 260 yacoB, B TOM 4HCJIE:
O0s13aTenbHas ayiuTopHas yueOHast Harpy3ka ooydatomierocs -236 4acoB
[IpomexxyTouHas arrecrauus-24 yaca.



2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCILUILIMHBI

2.1 O0beM yueOHOM TUCHMILIMHBI M BUAbI Y4eOHO padoThI

Bun yueGHo# paboThI

O0BeM YacoB

MakcumanbHas yaeOHasi Harpy3Ka (BCETo)

260

OO6s3arenbHas ayAuTOpHas yueOHas Harpy3Ka

(Bcero)

236

B TOM YHUCIIC.

nJabopaTopHbIE PaOOTHI

He npexycmoTrpeno

MpaKTUYECKUEe paboThI

He npegycmoTrpeno

CamocrosiTenbHasi paboTa 00yuaromierocs (BCero)

He nipenycmotpeno

Hrtorosas arrectauus B popMme sk3ameHa B I v Bo

[IcemecTpax

24




2.2. TemaTu4eCcKMil IJIAH M COEP:KAHME YYeOHOM TUCHMILIMHBI

HaumeHoBaHue pa3aesioB u
TEM

Coaep:xanue y4eOHOro MaTepuaJia, NPAKTHYECKHE 3aHATHS, CAMOCTONATE/IbHAsS padoTa
CTY/IEeHTOB

Oo0neM
4acoB

YpoBeHb
OCBOEHHUS

BBenenue

Conep:kanue y4e0OHOIro MaTepuaJa

Maremaruka B HAayKC€, TCXHHUKEC, DKOHOMMUKC, I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOTHUAX MW IIpaK-
TUYECKOM AesTenbHOCTU. Llenu u 3aaun n3y4eHus MaTeMaTUKU MPU OCBOCHUH Tpodeccuit
CIIO u cneunansaocreit CIIO.

Pa3zgen 1. AJITEBPA

Tema 1.1.Pa3BuTHe HOHATHS
0 yuciIe

Coaep:xanue yueOHOro MaTepuaJia

Lensie u panmonanbHbie yncia. [efictBurensubie uncina. [IpubnuxeHHbIe BEIYUCICHUS.
Kommnekcusie uncna. Kopuu, crenenu u norapudmsl. BeimonHeHne apupmMeTHuIecKux
HGfICTBI/II)i Haa 9ucjiaMu, Co4€Tasd YCTHBIC U IMCbMCHHBIC ITPHUEMBIL.

Haxoxaenue npuOImKeHHBIX 3HAYSHU BETUYHH U TIOTPEITHOCTEN BBIUMCICHUMA

Tema 1.2.KopHu u cTeneHu.

Conep:xxanue yuyeOHOro MaTepuaa

O3HaKOMJIEHHE C IOHSITHEM KOPHSI N-i CTENIEHU, CBOMCTBAMU PAJUKAJIOB U ITPaBUIIaMU
CPaBHEHUS KOPHEHN.

DopMyIMpPOBAHKE OIIPEAECIICHUs KOPHS U CBOMCTB KOpPHEU. BrIunciieHre U cpaBHEHKE
KOpHEM, BBITIOJTHEHHE MPUKUIKY 3HaueHUsl KopHs. [IpeoOpa3oBaHue YMCIOBBIX U
OYKBEHHBIX BBIpQXEHUH, COIEpKAIINX paJUKaIbl.

Brinonnenue pacueroB no GopmyiaM, CoEpKalIuM paguKaibl, OCYIIECTBIAA

Conep:kanue y4eOHOIro MaTepuaJa

O3HaKOMIJIEHHE C IOHITHEM CTEIIEHH C JEHCTBUTEIBHBIM ITOKA3aTeIeM.

Haxosxienue 3Ha4eHHI CTETICHH, UCTIOIB3Ys MTPU HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIC
CpEACTBA.

3anuceiBaHUE KOPHS N-i CTEMIEHU B BUJIE CTETICHH C JPOOHBIM MOKa3aTesieM U Ha000pOoT.
DopmyIMpOBaHUE CBOWCTB CTEIEHEN. BbIUncIieHHE CTENEHEN C paliOHaIbHbIM
MOKa3aTesieM, BBIOJIHEHUE MPUKUIKU 3HAYCHHS CTETIEHU, CPAaBHEHUE CTEIICHE.

Tema 1.3 Jlorapugm.

Conep:kanue y4e0OHOro MaTepuaJia
Jlorapudm. Jlorapudm unciia. OcHOBHOE JIOTapu(PMHUUYECKOE TOKIECTBO.




Jlorapugm uyucia.

Conep:xanue yueOHOro MaTepuaJia
JlecsaiTnuHbie U HaTypalibHbBIC TorapudMebl. [IpaBuiia neiictBuii ¢ sorapudmamu. [lepexon k
HOBOMY OCHOBAHHUIO.

Tema 1.4. [IpeodpazoBanue
ajnredopamyecKux
BbIPaKEHH I

Conep:kaHue y4eOHOIro MaTepuaJia
Brimonnenue npeodpa3zoBaHuii BRIpaKEHHUH, IPUMEHEHNE (POPMYII, CBI3aHHBIX CO
CBOWCTBaMM CTeNEHeH U Jorapupmon

Conep:xanue yueOHOro MaTepuaJia
Onpenenenne 001acTH JOMYCTUMBIX 3HAYCHUH JIOTapu(MUIECKOTO BRIpaKeHUs. Penenue
norapu(MUUECKUX YpaBHEHHI.

Coaep:xxanue yueOHOro MaTepuaJia
Onpenenenne 00IacTH JOIMYCTUMBIX 3HAYCHUH JIOrapu(MUIECKOTO BRIpaKeHUs. Pernenne
Jnorapu()MUYECKUX ypaBHEHUI

Pasnea 2 OCHOBBI TPUTOHOMETPHH

Tema 2.1 OcHOBHBIE
MOHATHSA

Copep:xanue yueOHOro MaTepuasa

N3ydenune painaHHOrO METOJ1a U3MEPEHMSI YTII0B BPALIEHUS U UX CBSI3U C IPajlyCHOI Mepoi.
N300pakeHne yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BEJIMYMHEI yTiIa C €T0
PacIoyioKEHUEM.

Conep:xanue yueOHOro MaTepuaJia
Panuannas mepa yria. BpamarensHoe apuxenue. CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucia.

Conep:kanue y4eOHOIro MaTepuaJia
dopmynupoBaHue ONPeAeTICHII TPUTOHOMETPUYECKUX (QYHKITUH 7S YIJIOB TOBOPOTa U
OCTPBIX YIJIOB IPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

Conep:xanue yueOHOro MaTepuaJia
dopMyIupOBaHUE ONPeAEICHUI TPUTOHOMETPUUECKUX (QYHKIUH /171 YIJIOB IOBOPOTa U
OCTPBIX YTJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U O0BSICHEHHE X B3aHMOCBSI3U




Tema 2.2 OcHoBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

Coaeprxanue yueOHOro MaTepuasia
IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JJIs BBIYNCIICHUS 3HAYECHUI
TPUTOHOMETPUYECKHUX (PYHKLHUH 110 OAHOM U3 HUX

Coaeprxanue yueOHOro MaTepuasa
[TpuMeHEeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB U1l BBIYMCIICHUS 3HAYECHUI
TPUTOHOMETPHUECKUX (DYHKIMIA TIO OJTHON M3 HUX

Conep:xanue yueOHOro MaTepuaJia
Dopmyiibl ipuBeaeHUA. DOPMYIIbI CI0KEHUS.

Coaep:xanue yueOHOro MaTepuaJia
dopmyiibl yiBoeHus. DOpMYJIbI TOJOBHHHOTO YIJIA.

Tema 2.3. IIpeoOpa3oBanus
npocrenmux
TPUTOHOMETPHYECKUX
BbIPAaKEHH I

Conep:xanue yueOHOro MaTepuaJia

W3ydenne 0CHOBHBIX (POPMYII TPUTOHOMETPUH: (POPMYJIBI CIOKEHUS, YABOCHHUS,
peoOpa3oBaHUs CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMIA B TPOU3BEICHUE U MPOU3BEICHUS
B CYMMY U IIPUMCHCHUEC ITPU BBIYUCIICHUH 3HAYCHHUA TPUTOHOMETPHUICCKOT'O BEIPAKCHHA U
YOPOLIEHUS €rO0.

Coaepixanue yueOHOro MaTepuasa

N3ydenne oCHOBHBIX (POPMYJI TPUTOHOMETPUH: (POPMYJIbI CIOXKEHUS, YABOCHHUS,
peoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (QYHKIIMNA B TPOU3BEIEHUE U IPOU3BEICHUS
B CyMMY U IIPUMEHEHUE MPU BBIUNCICHUH 3HAYEHHUS] TPUTOHOMETPUYECKOTO BBIPAXKEHUS U
YIPOIIEHHUS €TO0.

Coaeprxanue yueOHOro MaTepuasa
O3HakoMIJIEHHE CO CBOMCTBAMM CUMMETPHUH TOYEK HA EAUHUYHOU OKPY>KHOCTH U
OPUMEHEHHE UX JUld BbIBOJIA (hOpMYI MpUBEIEHUS

Tema
2.4.Tpuronomerpunyeckue
YPaBHEHHUA M HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJia
[Ipocreiiime TpUroHoMeTpuueckne ypaBHeHHsA. [IpocTedimme TpUTOHOMETPHUYECKHE
HEPaBEHCTBA.

Conep:xanue yueOHOro MaTepuaJia
Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUM.




Conep:xanue yueOHOro MaTepuaJia

[IpumeneHnne oOLUIMX METOJIOB PEUICHHs YpaBHEHHH (IIpUBEACHNE K TUHEHHOMY,
KBaJpaTHOMY, METO/I Pa3JI0>KEHUSI HA MHOXKUTEH, 3aMEHbI IIEPEMEHHON ) TP PELICHUU
TPUTOHOMETPUYECKUX YPABHEHMII.

Conep:kanue y4e0OHOIro MaTepuaJa

[IpumeneHue 00X METOIOB pPEUICHMs YpaBHEHUH (ITpUBEIEHUE K TMHEHHOMY,
KBaJIpaTHOMY, METOJ Pa3JI0KEeHUsI HA MHOXKUTEIIH, 3aMEHbI IIEPEMEHHOM) TIPU peIIeHUuN
TPUTOHOMETPUYECKUX YPAaBHEHHUU

Conep:xanue yueOHOro MaTepuaJia
YMeHue oTMeuaTh Ha KPyre pelieHus MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABCHCTB

Tema 2.5 OopaTtHble
TPUTOHOMETPHYECKHUE
GyHkuun

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C MIOHSITHEM OOPATHBIX TPUTOHOMETPUYCCKUX (DYHKIIUH.

Conep:xanue yueOHOro MaTepuaJia
ApKcUHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIA.

Conep:xanue yueOHOro MaTepuaJia
W3ydenue onpeneneHnid apkcuHyca, apKKOCHHYCa, apKTaHT€HCa YUCIIa.

Copnep:xanue y4eOHOro MaTepuasia
N300pakeHne apKkCHHYCa, apKKOCHHYCa, aDKTAHTeHCA Ha SIMHUYHON OKPYKHOCTH.

Coaep:xanue yueOHOro MaTepuaJia
Pemenuie TpUroHOMETpUUECKUX YpaBHEHUE C IPUMEHEHHEM 0OpaTHBIX
TPUTOHOMETPUYECKHUX (QYHKITHH.

Pasznen 3.@yHKumMu, UX CBOKCTBA M rpadpuku

Tema 3.1. ®ynkunu

Conep:kanue y4eOHOIro MaTepuaJa

O3HaKOMJIEHHE C IOHITUEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXAY NEPEMEHHBIMH.
O3HakoMJIEHHE ¢ IOHSTHEM TpaduKa, onpeaeseHue MPUHAIIEKHOCTH TOUKU TpaduKy
¢yukuuun. Onpenenenue no Gopmyiie npocTeiiieil 3aBUCMIMOCTH, B ee rpaduka.
Bripaxkenue no ¢popmyiie o1HON nepeMeHHON yepes JpyTue.
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Coaeprxanue yueOHOro MaTepuasia

O3HakoMJIeHHE ¢ onpeaeneHueM QyHkiuu, GopmynupoBanue ero. Haxoxnenue odnactu
orpeneneHus u obaactu 3HaueHn QyHkiuu. [loctpoenne rpagKoB CTETIEHHBIX U
norapud@muueckux GyHkiuil. O3HAKOMIIEHUE C TOHATHEM HENIPEPhIBHON MEPUOINUECKON
¢byHKIMH, GOPMYIHPOBAHUE CBOICTB CHHYCA U KOCHHYCA, IOCTPOCHUE MX TPa(HKOB.

Tema 3.2.CBoiicTBa
pyHxuumn.

Conep:xanue yueOHOro MaTepuaJia

MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHHYCHHOCTb, IEPUOTUIHOCTE. [IpOMEXyTKH
BO3pacTaHus U Y6I)IBaHI/I$I, HanOOJIbIIIEE U HAMMEHBIIIEE 3HA4YCHHUA, TOYKU SKCTPEMYyMaA.
I'paduueckas uarepnperanus. [IpuMepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pEaIbHBIX
nporeccax u sBIeHusX. Apupmerndeckue onepanuu Hajx GyHKuusMu. O3HAKOMIICHHUE C
npuMepaMu (GYHKIMOHAIBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOIECCaX U3 CMEKHBIX
auctuminH. O3HaKOMIIEHHUE C JI0KA3aTeIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX CBOMCTB

Coaep:xanue yueOHOro MaTepuaJia

Cnoxnas ¢pyHkuus (komnosunus). [louarue o HenpeprlBHOCTH QyHKIMH. CTETIEHHBIE,
NoKa3aTesbHbIe, JorapupMUUEcKie U TpuroHoMeTpuieckue pynkuuu. [Tocrpoenue u
yreHue rpaduko pynkuuid. Mccnenosanue ¢pyHKum.

Conep:xxanue yuyeOHOro MaTepuaa

Oo6parnbie TpuroHomerpudeckue ¢pyHkuuu. IlpeodpazoBanus rpadukos. [lapannenbHblii
MEPEHOC, CUMMETPUA OTHOCUTCIILHO ocel KOOpAWHAT U CUMMETPHA OTHOCHUTCIIBHO Havdaia
KOOpJAMHAT, CHMMETPHsI OTHOCUTENIBHO MPSAMOM )= X, PaCTSKEHHUE U CKATHE BJOJIb OCEH
koopauHat. CocTaBieHHe BUJOB (PYHKIMH IO TaHHOMY YCJIOBHIO, pEIICHUE 3a/]ad Ha
SKCTpeMyM. BrinonHenune npeoOpa3oBanuii rpaduka pyHkuuu. Berarcnenne 3naueHmi
GbyHKIMH M0 3HaYeHHo apryMeHTa. OrnpeeneHue MojloKeHusl TOUKH Ha rpaduke 1o ee
KOOp/AWHATaM U Ha00O0poT.

Tema 3.3. O0paTHbI€
pyHxuum.

Conep:xanue yueOHOro MaTepuaJia

N3yyenue noHsaTHs 00paTHOM (pyHKIIMHU, OTIpeieNIeHHE BH1a U TIOCTPOEHUE rpaduka
oOpaTHOU (YHKIINHU, HAX0XKJIEHHE €€ 00JIaCTH OTpeieNIeHus] U 00J1acTu 3HAYeHU.
[Ipumenenue cBOMCTB PYHKIMM MTPH HCCIEI0BAaHUU YPaBHEHUI U pellIeHUH 3a7a4 Ha
sKcTpeMyM. O3HaKOMJICHHE C TOHATUEM CIOXKHON (PYHKIUU
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Coaeprxanue yueOHOro MaTepuasia

[IpuMeHneHne cBOWCTB (PYHKIIMN SISl CPABHEHUS 3HAYEHUH TPUTOHOMETPUIECKUX (PYHKIINMH,
pelIeHUs TpUrOHOMEeTprUecKuX ypaBHeHui. [locTtpoenue rpadgukoB 0OpaTHBIX
TPUTOHOMETpHUECKUX (QYHKIMI U omnpe/esieHre o rpadukaM Ux cBOWCTB. BoimonHenue
npeoOpa3oBaHus TpaguKoB

Pa3nen 4. Hauaja maTeMaTH4YeCKOro aHAJIN3a

Tema 4.1.
ITocaenoBaTeILHOCTH

Conep:xanue yueOHOro MaTepuaJia
O3HaKkOMJICHHE C TTOHSITHEM YHCIOBOM MOCIIE0BATEILHOCTH, CIIOCOOaMHU ee 3aaHus,
BBIYUCIICHUAMU €€ YJIICHOB

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C TTOHITHEM Ipejiena MOCIe0BATeIbHOCTH.

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C BBIUMCICHHEM CyMMbl OECKOHEYHOTO YHCIOBOTO psifia Ha IpUMepe
BBIYMCIICHHS] CYMMbI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

Coaepixanue yueOHOIro MaTepuasa
Pemienue 3a1a4 Ha npuMeHeHue GOpMyJIbl CyMMbI OECKOHEUHO yObIBaIOIIeH
T€OMETPHUECKON TPOTPECCUH

Copep:xanue yueOHOro MaTepuasa
CrniocoOslI 3a/1aHus ¥ CBOWMCTBA YHCIIOBBIX MOCien0oBaTebHOCTeH. CyliecTBOBaHME TIpeiena
MOHOTOHHOH OTpaHMYEHHOH mocyenoBaTebHocTH. CYMMUpPOBaHHE TIOCIIEIOBATEIIHHOCTEH.

Tema 4.2 IIpousBoanas

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C TIOHSITHEM TIPOU3BOTHOM.

Conep:kanue y4eOHOIro MaTepuaJa

Nzyyenne u hpopMynupoBaHHE €€ MEXaHUYECKOTO U TEOMETPHUECKOTO CMBICTIA, U3YUYCHHE
AJITOpUTMa BEIYUCIICHUA HpOHSBO)IHOﬁ Ha MpUMEPE BEIYHUCIICHUA MTHOBEHHOU CKOpPOCTH U
yTI0BOT0O KO3 UIIMeHTa KacaTeTbHOM.

Conep:kanue y4eOHOIro MaTepuaJa
IIpon3BOgHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS], YACTHBIE.
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Conep:xanue yueOHOro MaTepuaJia
[Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

Coaeprxanue yueOHOro MaTepuasa
YcBoenue npasui qudhepeHInpoBaHus, TA0IUIBI TPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIUH,
npuMeHeHue A auddepeHnupoBanus GyHKIHA, COCTaBICHHUS yPAaBHEHHS KacaTelIbHOM.

Conep:xanue yueOHOro MaTepuaJia
CocrapneHnue ypaBHEHUs KacaTeJIbHOW B 00IIIEM BHJIE.

Coaep:xanue yueOHOro MaTepuaJia
[TpuMeHeHHEe TPOU3BOTHON K HCCIICTIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPHUKOB.

Conep:xanue yueOHOro MaTepuaJia
[Tpou3BoHbIe 00paTHON (PYHKIIUU ¥ KOMITIO3UIIUH (DYHKITHH.

Conep:xanue yueOHOro MaTepuaJia
N3yuenue Teopem o0 CBA3M CBONCTB (DYHKIIMH U MPOU3BOIHOM, (POPMYITHUPOBKA UX.

Conep:xanue yueOHOro MaTepuaJia
[TpoBeaeHMe C MOMOIIBIO MPOU3BOIHOM HCCIIeIOBaHUS (PYHKINH, 3aJaHHON (OPMYIIOM.
YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U TPOU3BOAHOMN MO UX rpadukam.

Conep:xanue yueOHOro MaTepuaJia
[IpuMeps! HCNOIB30BaHKS IPOU3BOIHOM JJI HAXO0KICHNS HAWTYYILIEro pEHICHUs B
MIPUKJIAIHBIX 33aa9ax.

Conep:xanue y4eOHOIro MaTepuaJa
[IpumeHeHne MPOU3BOTHOMN /IS PEIICHUs 3a]]a4 Ha HAXOXKIEHUE HauOOIIBIIIETO,
HAaMMCHBIICTO 3HAYCHHA U Ha HAXOXJICHUE OKCTpEMYyMa

Conep:xanue yueOHOro MaTepuaJia
Bropast npousBoiHasi, ee reoMeTpruuecKuil U U3NYECKUN CMBICI.
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Conep:xanue yueOHOro MaTepuaJia
HaxoxpaeHnue ckopocTH i1 mpoliecca, 3aJaHHoro (popmyson u rpadpukom.

Tema 4.3.IlepBoodpa3Has u
HHTerpaJj

Conep:kaHue y4eOHOIro MaTepuaJia
O3HakoMIJIEHHE C MOHATHEM MHTETpajia U MepBOOOPaA3HOM.

Conep:xanue yueOHOro MaTepuaJia
N3yyenue npaBuia BEIYUCICHHS IEpBOOOPa3HOii U Teopembl HpioTrona— JleliOHuIa.

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3amay Ha CBs3b NEPBOOOPA3HON U €€ POU3BOIHOM.

Conep:xanue yueOHOro MaTepuaJia
Brrauciienue nepBooOpa3HO# sl JTaHHOH (QYyHKITUH.

Conep:xanue yueOHOro MaTepuaJia
HenocpeacTBeHHOE HHTETpUpOBaHKE. 3aMEeHa IEPEMEHHOM.

Conep:xanue y4eGHOro MaTepuasia
OHpCILeJ'IeHHBIﬁ HUHTCIrpal. Brrancaenue OIIPEACICHHOI'O UHTECrpaJia.

Conep:xanue y4eOHOro MaTepuasia
I'eomeTpHruecKuil CMBICIT ONIPEICIICHHOTO HHTETpaIa.

Conep:xanue y4eOHOro MaTepuasia
3amMeHa MepeMeHHOM B ONPEIeICHHOM UHTErpaJie.

Conep:xanue yueOHOro MaTepuaJia
[IpuMeHeHne onpeneeHHOro NHTErpaia Jisk HaX0XKICHHs TUION[aAN KPUBOJINHEWUHON
Tpanenuu.

Conep:kanue y4eOHOIro MaTepuaJa
Pemennie 3a/1a4 Ha MPUMEHEHHE WHTETPpaJIa JJisl BRIYUCICHUS (PU3NYECKUX BEITHUHMH.

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3aaa4 Ha MPUMCHCHUEC MHTErpajia AJid BIYUCICHUA HJ'IOH.[&}IGIZ.

Conep:xanue yueOHOro MaTepuaJia
OO0bem Tena BpalieHusl.
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Conep:xanue yueOHOro MaTepuaJia
[Ipumepsl npuMEHEHHs UHTErpajia B TeOMETPHUH.

Conep:xanue yueOHOro MaTepuaJia
[Ipumepsl npuMeHeHHs UHTErpajia B pU3UKe.

Pazgen 5 YpaBHeHUs] 1 HEPABEHCTBA

Tema 5.1 YpaBHenus u
CHCTEeMBbI YPABHEHH

Conep:xanue yueOHOro MaTepuaJia

O3HakoMJIEHHE C IPOCTEHIIMMU CBEJCHUAMU O KOPHSAX alnreOpanyeckux ypaBHEHUH,
IIOHATUSAMM MCCIICOBAaHUS YPABHEHUI U CUCTEM ypaBHEHUM. 3yduenue teopun
PaBHOCUJIBHOCTH YPaBHEHUU U €€ IPUMEHEHHUS.

Conep:xanue yueOHOro MaTepuaJia

[ToBTOpEHUE 3amucy pelIeHus CTaHAapPTHBIX YPaBHEHUH, IPUEMOB MPEOOPa30BaHMSI
ypaBHEHUU ISl CBEACHUS K CTAaHJAPTHOMY ypaBHEHUIO. OIpeaesnTesd BTOPOTroO U TPETHETo
TIOPSIZIKOB.

Copep:xanue yuedOHOro MaTepuasa

Pemiennie cucreM MMHEHHBIX YpaBHEHUH € IByMS M TPeMsI HEU3BECTHBIMU C TIOMOIIIBIO
OIPEICTMTENICH BTOPOTO M TPETHETo Mopsiika. Pemenue parmoHambHbIX, HPPAIHOHATBHBIX,
MOKAa3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHHUHN U CUCTEM.

Tema 5.2. HepaBencrsa

Conep:xanue y4eGHOro MaTepuasia
Perienne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX CITIOCOOOB.

Coaep:xanue yueOHOro MaTepuaJia

HpI/IMeHeHI/Ie MAaTEMATUYCCKHUX METOAOB I PEIICHHA COACPIKATCIIBHBIX 3a/1a4 U3
Pa3IUYHBIX 00JaCTel HAyKu U MPaKTUKU. IHTepIIpeTHpOBaHUE PE3yIbTaTOB C YIETOM
peasibHbIX OrpaHrueHui. Pemenne nokasaTenbHbIX U JIOrapuMUYECKUX ypaBHEHUHN U Hepa-
BEHCTB T10 U3BECTHBIM QJITOPUTMAM.
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Tema 5.3. Ucnosib30BaHue
CBOMCTB M rpa)MKoB
(pyHkuuii npu pemieHnu
YPaBHEHUI M HEPABEHCTB.

Conep:xanue yueOHOro MaTepuaJia

Hcnonws3oBanue cBOMCTB U rpaduKoB GYHKIIUN IS perieHus: ypapHeHul. [lopTopenue
OCHOBHBIX ITPUEMOB pellIeHUs cucTeM. PellieHre ypaBHEHUN ¢ IPUMEHEHUEM BCEX IIPUEMOB
(paznosxeHus: Ha MHOXHUTEIHU, BBEJCHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, I'pa)uyecKoro
Meroaa). [I[pumenenrne MareMaTuueCKMX METOOB JIJIsl PEIICHUS COJIEP KaTeNIbHbIX 3a1a4 U3
pa3IMYHbIX 00JacTel HAyKH U MPAKTUKU.

Conep:xanue yueOHOro MaTepuaJia

Pemenue cuctem ypaBHEHMI C NPUMEHEHHEM pPa3IUYHBIX CIOCO00B. O3HaKOMJICHHE C
OOIIMMH BOIIPOCAMHU PEIICHUS HEPABEHCTB M MCIOJIb30BAaHUE CBOWCTB U rpauKoB (yHKIIHIA
MIpU PEIIeHUH HepaBeHCTB. MeTo unTepBaioB. M300paxenue Ha KOOPAUHATHON TIJIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHHI U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CHCTEM.
NHTtepnperanus pe3ysbrara, y4eT pealbHbIX OTPaHUYCHUM.

Paznen 6. KomOuHaTopuka, CTaTHCTHKA M TEOPUS BEPOSITHOCTEH

Tema 6.1. diremeHTBI
KOMOUHATOPUKH

Coaepixanue yueOHOro MaTepuasa

OcHOBHbIE MOHATHS KOMOMHATOPHUKH. 3a/laul Ha MOJICUET YnCIia pa3MelleHnH, epecra-
HOBOK, coueTaHuil. M3yuenue npaBuiaa KOMOMHATOPUKU U IPUMEHEHHUE MPU PELICHUH
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO MPaBHIIy YMHOXKEHUS.

Conep:xxanue y4yeOHOro MaTepuaa

Pemenue 3anau Ha nepeGop BapuantoB. Popmyrna 6uHoma Hetorona. CBoiicTBa
OMHOMUHANBHBIX KO3 dunrenToB. TpeyroiapHuk [lackans. O0bsicHEHHE U TPUMEHEHNE
(bopMy U1 BEIUMCIIEHUS pa3MEIleHHH, TepPeCTaHOBOK U COYETAHUH MPH PEeLIeHUH 3ajay.
O3znakomienue ¢ 6uHoMoM HeroToHa u TpeyronpHukoM [lackans. Pemenue npaktuyeckux
3aJ1a4 C UCHOJIb30BAHUEM MOHATHH U MPaBUII KOMOMHATOPUKH

Tema 6.2. DiieMeHTBI TEOPUH

BepOsATHOCTEM

Conep:kanue y4eOHOIro MaTepuaJa

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHUE M yMHOXEHHE BeposTHocTei. [loHsTHE O
HE3aBUCHUMOCTH COOBITHH. [luCKpeTHas ciiydaiiHash BETWYMHA, 3aKOH €€ pacIpeiesICHHS.
HucnoBble XapaKTEpUCTUKU JUCKPETHOM CiaydaiiHOM BenuuuHbl. [loHsATHE O 3aKOHE
OOJIBIINX YHCEIL.

16



Tema 6.3.9J1eMeHTBI
MATEMATHYECKOM
CTATHCTUKH

Conep:xanue yueOHOro MaTepuaJia

O3HaKOMJICHHE C TIPEJICTABICHUEM YHCIOBBIX IaHHBIX U UX XapaKTePUCTUKAMH.
Pemenue npakTudyeckux 3agaq Ha 00pabOTKY YUCIIOBBIX JAHHBIX, BEIYUCICHUE UX
XapaKTEepPUCTHK, TeHEpabHasl COBOKYITHOCTh, BEIOOpKA, CpeiHee apuMeTHIecKoe,

Conep:xanue yueOHOro MaTepuaJia
[TonsTre 0 3agauax MaTeMaTUYECKON CTATUCTUKH. PeleHne npakTH4eckux 3aad ¢
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Paszpnen 7. I'eomerpus

Tema 7.1. IIpsimbie n
IUIOCKOCTH B MPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
dopMyITUpPOBKa U MIPUBEICHUE 0KA3aTEIbCTB IPU3HAKOB B3aUMHOTO PACIONIOKEHUS
MPSAMBIX U INIOCKOCTEM.

Conep:xanue yueOHOro MaTepuaJia
Pacrnio3HaBaHue Ha yepTexax ¥ MOJICISIX Pa3IHYHBIX CIy4aeB B3aUMHOTO PACIIOIOKEHHSI
MPSIMBIX U IJIOCKOCTEM, ApIYMEHTHPOBAHHUE CBOUX CYKJCHUN.

Coaepixanue yueOHOIro MaTepuasa
DopMyIupOBaHUE ONPEAEIEHUH, TPU3HAKOB U CBOMCTB MapaJlIeIbHbBIX U
MEPIEHIUKYISPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JMHEHHBIX YTIIOB.

Conep:xanue yueOHOro MaTepuaJia
Brimonnenne MMOCTPOCHUS YITIOB MCKAY ITPSIMBIMU, HpSIMOfI " JIIOCKOCTBIO, MCXKIY
TJIOCKOCTSIMU TI0 OTHMCAHUIO U PACTIO3HABAHUE UX HA MOJIEIISIX.

Conep:xanue yueOHOro MaTepuaJia
[IpuMeHeHne MPU3HAKOB U CBOMCTB PACIIOI0KEHHS MPSIMBIX U IUIOCKOCTEN IPU PEIICHUH
3a/1ad.

Conep:xanue yueOHOro MaTepuaJia
N3o0pakeHne Ha pUCyHKaX U KOHCTPYHPOBAHUE HA MOJICIIAX MEPIEHAUKYIISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, MPSMBIX, apalIeIbHBIX MITOCKOCTEH.
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Coaeprxanue yueOHOro MaTepuasia
N3006paxeHne Ha pUCYHKaxX U KOHCTPYHPOBAHUE HA MOJIEIIAX YIJIOB MEXAY IPSIMON 1
TUIOCKOCTBIO M 0OOCHOBAaHUE ITOCTPOCHUS

Conep:xanue yueOHOro MaTepuaJia

Pemenue 3a1a4y Ha BEIYMCIICHHE T€OMETPHUUECKUX BeMUUnH. ONHUCHIBAHUE PACCTOSHUS OT
TOYKH JI0 TIOCKOCTH, OT TIPSIMO# 10 TUIOCKOCTH, MEXKIY IJIOCKOCTSIMU, MEKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY MPOU3BOJIBHBIMU (DUTYpaMH B IIPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

dopMyTupOBaHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYILIECTBOBAHMS, CBOMCTBA).

N300paxkeHune Ha 4yepTekax U MOJEIAX PACCTOSIHUS U 000CHOBAHUE CBOMX CY>KICHHI.
Onpenenenre U BEIYUCICHUE PACCTOSTHUM B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

[Tpumenenue GopMyt U TEOPEM INTAHUMETPUU IJIs PEIICHUS 3a7au.

O3HaKOMJICHHE C TIOHSITHEM NapauIeIFHOTO MMPOSKTHPOBAHUS M €0 CBOHCTBAMH.
dopMynTupOBaHUE TEOPEMBI O TJIONIAJAN OPTOTOHALHOM MPOEKIIMH MHOTOYTOJIbHUKA.

Coaep:xaHue yueOHOro MaTepuaJia
[Ipumenenue Teopuu At 000CHOBAHUS IOCTPOCHUHN U BBIYUCICHUN. APryMEHTHPOBAaHUE
CBOUX CYXJCHHH O B3aUMHOM PACIOI0KEHUH MPOCTPAHCTBEHHBIX (DUTYD.

Tema 7.2. MHOrOrpaHHUKH

Coaep:xanue yueOHOro MaTepuaJia

OrnucaHue U XapakTEPUCTHKA PA3IUYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEUUCICHUE UX
DJIEMEHTOB ¥ CBOMCTB.

N3006pakeHre MHOTOTPaHHUKOB U BBIIMOJIHEHNE TTOCTPOCHUS Ha H300PaKEHUSAX H MOACIISX
MHOFOFpaHHI/IKOB.

Conep:xanue yueOHOro MaTepuaJia

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YTIIOB B TPOCTPAHCTBEHHBIX KOH(UTYpaAIIUSX,
apryMEHTHPOBAHHUE CBOMX CY>KIEHHI. XapakTepUCTUKA U U300paKeHUE CEUCHUS, Pa3BEPTKU
MHOTOTPAHHUKOB, BEIYMCIIEHUE TUTONIAJEH TOBEPXHOCTEM.

Conep:kaHue y4eOHOIro MaTepuaJia
[TocTpoenne nmpocTedmx cedeHuit Kyoa, mpu3msl, nupamusl. [Ipumenenue GpakToB u
CBEACHHH U3 IIJIAHUMETPUHU.
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Coaeprxanue yueOHOro MaTepuasia
O3HakOMJIEHHE C BUJJaMH CUMMETPHIl B POCTPaHCTBE, (HOPMYITHPOBAHUE OMIPEICICHUN U
CBOMCTB. XapaKTEpUCTUKA CUMMETPUH TEJI BPAILIEHNUS] 1 MHOTOTPAHHUKOB.

Conep:xanue yueOHOro MaTepuaJia
[IpumeHneHnue CBOMCTB CUMMETPHH MPU pelieHuH 3a1a4. Vcrnonb3oBanue NpruoOpeTeHHbIX
3HAHUM I UCCIEAOBaHUS U MOJICTMPOBAHUS HECIOXKHBIX 3a/1a4.

Coaep:xxanue yueOHOro MaTepuaJia
I/I306pa)KGHI/I€ OCHOBHBIX MHOI'OI'PAHHUKOB W BBINIOJIHCHUC PHCYHKOB 110 YCJIOBHAM 3a1a4

Tema 7.3. Teaa n
NMOBEPXHOCTH BpalleHHusl

Coaep:xxanue yueOHOro MaTepuaJia

O3HaKOMJICHHE C BUIAMH TEJ BpaleHus, (OpMyIMpOBaHUE MX ONPEACICHUI U CBONCTB.
DopMyITUpOBaHUE TEOPEM O CEUYEHUH IlIapa MJIOCKOCTHIO U INIOCKOCTH, KacaTelbHOU K
chepe. XapakTeprucTUKa U N300pakeHUE TEJ BPAIICHUS, UX Pa3BEPTKHU, CCUCHHUSI.

Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCIICHUE JJIMH, PACCTOSIHUM, YTJIOB,
mwromazen. [lposenenne nokazarenbHbIX PacCyKACHUM P PELICHUH 3a/1a4.

Conep:xanue yueOHOro MaTepuaJia

[IpumeHeHne CBOMCTB CUMMETPHH NPU PELICHUH 3a/1a4 Ha TeJla BPaIleHHsI, KOMOMHAIIUIO
TeN.

I/I306pa)KeHI/I€ OCHOBHBIX KPYTJIBIX TCJI U BBIITOJHCHHUE PUCYHKA 11O YCIIOBHIO 3aJa4U

Tema 7.4. U3mepenust B
reoMeTpuu

Conep:xanue y4eOHOro MaTepuasia
O3HaKOMJICHHE C MIOHSITHUSIMH TUIONMIAN U 00beMa, AaKCHOMAMH U CBOWCTBAMH.

Coaeprxanue yueOHOro MaTepuasa
Pemenue 3a1a4 Ha BbIYMCIICHHUE TIOMIAAEH MIOCKUX (QUTYP C IPUMEHEHHEM
COOTBETCTBYIONMX (OopMyJI U (HAKTOB U3 IUTAHUMETPHH.

Conep:kanue y4eOHOIro MaTepuaJa
N3ydenne TeopeM 0 BEIYUCICHUH 00bEMOB IPOCTPAHCTBEHHBIX Tell, pelIeHUe 3a/1a4 Ha
pUMeHeHne (OpMyJT BEIYUCICHHS 00bEMOB.

19




Conep:xanue yueOHOro MaTepuaJia
Nzyuenne popmy: 11sl BBIYMCIEHUS TUIOMIA/IeH TOBEPXHOCTE MHOTOTPAaHHUKOB U Tell
BpalCHUsI.

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C METOJIOM BBIYHMCIICHHS TJIOIIAIU TOBEPXHOCTH c(ephl

Conep:xanue yueOHOro MaTepuaJia
Pemenne 3a4a4 Ha BbIYUCIICHUC Hnomaneﬁ ITOBEPXHOCTHU MPOCTPAHCTBCHHBLIX TCJI

Conep:xanue yueOHOro MaTepuaJia
[Tono6ue Ten. OTHOLICHUS TUIONIAIEH MOBEPXHOCTEN U 00HEMOB MOJOOHBIX TEI.

Tema 7.5. Koopaunarsl u
BEKTOPBI

Conep:xanue yueOHOro MaTepuaJia

O3HakomIIeHHE C IOHATHEM BeKTOpa. M3yueHue nekapToBOil CUCTEMbI KOOPAHHAT B
MIPOCTPAHCTBE, OCTPOCHHUE TI0 3a/JaHHBIM KOOPAUHATAM TOUEK U TUIOCKOCTEH, HaX0XKICHUE
KOOpAuUHAT TOYCK

Coaepixanue yueOHOIro MaTepuasa
HaxoxneHue ypaBHEHUH OKpY>KHOCTH, c(epbl, INIOCKOCTH. Bbruncienne paccTostHui
MEXy TOUKAMH.

Coaep:xanue yueOHOro MaTepuaJia
N3yueHne cBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBRE.

Coaep:xanue yueOHOro MaTepuaJia
[IpaBuio HaxX0XkKAEHUS KOOPAUHAT BEKTOpA B IPOCTPAHCTBE, IPABUIIO JEHCTBHM C
BEKTOPAaMH, 3aJaHHBIMA KOOPAMHATAMM.

Conep:xanue yueOHOro MaTepuaJia
[IpuMeHeHne TeopHy NPY PEIICHNUH 3a4a49 Ha JEHCTBUS C BEKTOPAMH.

Conep:xanue yueOHOro MaTepuaJia
N3yueHne cKaIpHOTO ITPOU3BEICHNS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS IIPSIMOU U
TJIOCKOCTH.

Conep:xanue yueOHOro MaTepuaJia
[TpuMeHeHre TeOpHUU TIPU PEIICHUH 3a/1a4 Ha JIEHCTBHS C BEKTOPAMHU, KOOPIUHATHBIA METOI,
NMPUMCHCHUC BCKTOPOB IJI BBIYHUCJIICHUS BCJIMYHH YTIJIOB U paCCTOﬂHHﬁ.
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Conep:xanue yueOHOro MaTepuaJia
O3HakOMJIEHHE C JOKa3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PAaCIOJI0KEHUU
MPSIMBIX U IJIOCKOCTEH C UCIOJIb30BAHNEM BEKTOPOB

HpOMe)KyTO‘lHaﬂ arrecranmusd

24

Hrtoro

260

JUIst XapaKTepUCTUKU YPOBHSI OCBOEHHUSI Y4eOHOIro MaTepHalia UCIOIb3YIOTCA
cieayronme 0003HaYCHUS:

1.— o3HaKoMHUTeIbHBIN (Y3HABAHHE paHEE U3YUEHHBIX OOBEKTOB, CBOMCTB);
2.— penpoAyKTHUBHBIN (BBINOJHEHUE NEATEIBHOCTH MO 00pa3Ily, HHCTPYKIUH
WJIM TI0J PYKOBOJICTBOM)

3. — NPOAYKTHMBHBIH (IUIAHUPOBAHHE M CAMOCTOSTEIBHOE BBIIIOJIHEHUE
JesITeIbHOCTH, peleHre MPOOJIEMHbIX 3a/1ay)

21




3.YCJIOBUS PEAIN3ALINN YUYEBHOM JUCHUITINHBI
3.1. MarepuajibHO-TEXHHUYECKOE O0ecCIeYeHre Pean3auu y4eOHOM T CIIMIIIMHBI

OcBoenue mporpaMmMbl y4eOHOM nucruruinabl «MaTtemaruka: anreOpa U Havana
MaTEMaTUYECKOr0 aHajIn3a; FEOMETPHUs» MPEIoaraeT Haludue B MpOo(ecCHOHATBHON
o0pa3oBaTeIbHON OpraHu3aliy, pean3yolieil 00pa3oBaTelibHYI0 IPOrpPaMMy CPEIHETO
obmero odpazoBanus B npenenax ocBoenus OIIOII CIIO na 6a3e oCHOBHOrO 0OIIEro
oOpa3oBaHus, y4eOHOro kKaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIEUHTH
oOy4Jaronmcsi cBOOOIHBIN gocTyn B HTepHET BO BpeMsi yueOHOIo 3aHSTUSL U MEPUO]T
BHEY4YEOHOM JCSATEIBHOCTH.

[Tomemnienne kaOuHETa JIOJDKHO YIOBJIETBOPATH TpeboBanusiM CaHUTapHO-
snuAeMuosiornueckux mnpaBuwi u HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO THUIIOBBIM OOOpYIOBAHHMEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUSAX, B TOM
Yucle  CIHEUUAJTU3UpPOBAHHOM  y4eOHOM  MeOenpl0 U CpelICcTBaMH  0Oy4eHwus,
JIOCTATOYHBIMHM JIJIS1 BBITIOJIHEHUSI TPEOOBAHMM K YPOBHIO MMOATOTOBKH 00YYarOIIUXCS.

VYyeOHast IUCUMIUIMHA peaiu3yeTcs B yueOHOM KabuHeTe MaTteMaTuky .

OcHAaleHHOCTh  CHeNMAJIbHBIX  NMOMENIeHHMd M NOMemleHMd  JJs
CaMOCTOSAITeIbHOM padoThI:

Meoen:

[Tocanounble MecTa IO KOJIMUYECTBY 00YUaIOIINXCS;

pabodee MecTo MpenoaBaTeis;

JOCKa KJIACCHAs;

METOIMYECKHE MAaTepUasbl 110 TUCHUILINHE;

Ha0Op reOMETPUUECKUX UHCTPYMEHTOB;

crena «apopmarus mo kaOMHETY»

Crynps

[Lmakatauna

Cremmax

3.2 UndopmannonHoe odecnevyeHne 00yueHust

[Tepeuenn VCTIOJIb3YEMBIX Y4EOHBIX W3aHU, NuTepHeT-pecypcos,
JIOTIOJIHUTENIBHOM JINTEPATYPHI.

Y4ebHO-MeToIMuecKoe 00eCTICUeHUE TUCITUTIITUHBI.

3.2.1 OcHoBHas yyeOHas1 JIUTEPATypa

1. Koznos B.B., Hukutun A.A., benonoco B.C. u np. MartemaTtuka: anre6pa u
reoMeTpus: yueOHUK s 9 Kkiracca o0rieo0pa3oBaTeIbHBIX OpraHu3auil [ DIeKTPOHHBIN
pecypc]: — Mocksa: Pycckoe cnoo, 2020 — 376 ¢. — ISBN 978-5-533-00414-5 no
napoito. ibooks.ru

2. Koznos B.B., Hukutun A.A. Marematuka: anredpa u reoMeTpusi: y4eOHUK
st 10 kiacca. ba3zoBblil ¥ yriyOiaeHHbIH ypoBeHb. [DIEKTpOHHBINA pecypc|: — Mockaa:
Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00359- 9 no napouto. ibooks.ru

3. Koznos B.B., Hukutun A.A. Matemartuka: anredpa u TeOMeTpUsi: Y4eOHUK IS
11 kmacca. ba3oBblii U yriyOJIeHHBIM YPOBEHb [DJEKTpOHHBIA pecypc]: — Mockaa:
Pycckoe cnoBo, 2020 — 464 ¢. — ISBN 978-5-533-00274-5 no napodto. ibooks.ru
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3.2.2 lonoiHUTEIbLHAS yUueOHAasl JIUTepPaTypa

1. a6apmmua, U. C. Maremaruka. Y.1 [DnexktponHsblit pecypc]: yuebnuk / U. C.
[[Mabapmmnua. — PocrtoB-Ha-Jlony, Taranpor: M3natensctBo FOxkHOTO (enepaabHOro
yHuBepcuteta, 2017. — 162 ¢. — ISBN 978-5-9275-2431-0. — TekcT: 2neKTpOoHHBIN //
OnekTpoHHO-OMOnMnoreunass  cucrema [PR BOOKS: [caiiT]. —  URL:
http://www.iprbookshop.ru/8§7432.html. — Pexxum jgocTyma: [ias  aBTOPU3HP.
10JIB30BATEIICH T10 MapOJIIO.

2. AnameeBa, E. A. Marematuka. Yacte 2 [DaeKTpOHHBIN pecypc]: ydeOHOe
nocobue / E. A. AnameeBa. — Camapa: [1oBOMmKCKHN TOCYIapCTBEHHBIN YHUBEPCUTET
TerekoMMyHuKanmii 1 nHpopmatuku, 2017. — 166 ¢. — ISBN 2227-8397. — Tekcr:
ANEKTPOHHBIN // DnexkrpoHHO-OmOmmoreynas cucrema [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/75383.html. — Pexum goctyma: pns  aBTOpPHU3HP.
MOJIB30BATEJICH 110 TTAPOJIIO.

3. Maremartuka [DnekTpoHHbIN pecypc]: yuebHoe mocodue / P. I1. [llenenena, H.
. Tl'onoBko, b. H. Banos [u np.]. — Caparos: A [Iu Op Meaua, 2018. — 194 c. —
ISBN 978-5-4486-0107-1. — TeKkcT: »JIEKTPOHHBINH // DIEKTPOHHO-OMOIHOTEYHAsS
cuctema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/70267.html. —
PexxuMm noctyna: nis aBTopusup. noaszosareneid. - DOI: https://doi.org/10.23682/70267

0 TapoJIto.

4. KouetkoBa, M. A. Marematuka. [Ipaktukym [DIeKTpoHHBINA pecypc]: yueOHOe
nmocoome / WU. A. Kouerkoa, X. WM. Tumomrko, C. JI. Cene3eHb. — MHHCK:
PecnyOnukanckuii FHCTUTYT nipodeccruonansHoro oopaszosanus (PUIIO), 2018. — 505

c. — ISBN 978-985-503-773-7. — TekcT: 3leKTpOHHBIH // DNeKTpOHHO-O0MOIHOTEeYHas
cucrema IPR BOOKS: [caiitr]. — URL: http://www.iprbookshop.ru/84874.html. —
PexxuMm ocryma: st aBTOpU3Up. MOIB30BaTENIEH IO APOJIIO.

5. AnmatoB, A. B. Marematuka [DneKTpoHHBII pecypc]: yueOHoe mocobue s
CIIO / A. B. AnmnatoB. — 2-e u3n. — Caparos: [Ipodo0OpazoBanue, Ait [Ilu Op Menua,

2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Tekcr:
AJIEKTPOHHBIN // DnexktpoHHO-OnOmoreynas cucrema [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/80328.html. — Pexum pgoctyna: nans  aBTOpPU3HP.

MOJIL30BATEIIEH IO MAPOJIIO.
6. TerpyamBwm, E. B. Marematuka. Yacte 2 [DIEKTpOHHBIA pecypc]:
npaktukyMm / E. B. TerpyamBunu, B. B. Epmos. — Mocksa: At [1lu Ap Meaua, 2020. —

196 c. — ISBN 978-5-4497-0750-5. — Tekct: >31eKTpOHHBIA // DIEKTPOHHO-
OubIMoTeUHast cucTemMa IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/99096.html. — Pexum pgoctyna: nans  aBTOpPHU3HP.

TM0JI30BATEJICH T10 MapOJIIO.

3.2.3 UHTepHeT-pecypchl

1. Math.ru: Maremartuka u o6pa3oBanue. —http://www.math.ru.
2. Allmath.ru — Bcsa Mmaremartuka B ofHOM MecTe. —http://www.allmath.ru.
3. EqWorld: Mup matematnyeckux ypaBHeHui. —http://eqworld.ipmnet.ru.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCHMUILIAHBI

Pe3yabTaThl 00yyeHus
(ocBOeHHbBIE yMEHMS,
YCBOCHHbIE 3HAHUA)

OcCHOBHbBIE MOKA3aTeJN OIeHKH
pe3yJIbTaToB

®opMBbI 1 METOAbI
KOHTPOJISI U OILleHKH
pe3yJibTaToOB
00y4eHus

yMeTh:

PUMEHATh MaTEMaTHYECKUE
MeTObI T (HepeHITHaTEHOTO
Y MHTETPAIEHOTO HCYUCIICHHS
TUISL pEeLICHUs
npodeccHoHaNbHBIX 3a/1a4;

[IpuMeHeHne MaTeMaTHYECKUX METOI0B
Qg depeHIaIbHOr0 U HHTETPAIbHOTO
WCUYMCIICHUS JUTS PEIICHUS
npodecCHOHATIBHBIX 33/1au.

[IPUMEHSTh OCHOBHbIE
MOJIOXKEHUS TEOPUU
BEPOSATHOCTEN U
MaTeMaTUYECKON CTaTUCTUKU
B IIPO(heCCHOHATIBHOM

eI TEIbHOCTH;

[ I[ppuMeHEeHnEe OCHOBHBIX TOJIOKEHUN
TEOPUU BEPOSTHOCTEH U
MaTE€MaTH4eCKON CTaTUCTUKU B
podeCcCHOHATILHOMN 1eATEIbHOCTH.

HCIIOJIB30BaTh MPUEMBI 1
METO/Ibl MATEMATHYECKOTO
CHHTE3a U aHaJIh3a B
pa3TMYHBIX
MpodhecCuOHATBHBIX
CUTYyaIHsIX.

Hcrnonbs30BaHue IMpueMoOB U MCTOIOB
MAaTCMAaTHYCCKOIroO CHHTE3a U aHaJIn3a B

Pa3INIHBIX HpO(i)CCCI/IOHaJ'IBHBIX

CUTyalAaXx.

9KCIIEPTHOE HAOJIIOICHHE
Ha MPaKTHYECKUX
3aHATHAX, OLIEHKA
YCTHOT'O OTIpOCa,
COOOILIEHU WA
JIOKJIaJI0B

3HAThb:

OCHOBHBIE ITIOHSATHS U METObI
MaTE€MaTHYECKO-JIOTHYECKOTO
CUHTE3a U aHaJIn3a
JIOTHYECKHUX YCTPOMCTB;

(OCHOBHBIC IIOHATHS U MCTOABI
MAaTEMATHYCCKO-JIOTHYCCKOI'O CHHTE3a U
aHaJIn3a JOTUYCCKUX YCTPOﬁCTB.

CHOCOOBI pelIeHUs
MPaKTHYECKHUX 33]1a4 METOIOM
KOMIUTEKCHBIX YHCEIT.

CriocoObl peICHUS NPAKTUICCKUX
3a1a4 METOJ0M KOMIIIIEKCHBIX YHCEII.

JKCIIEPTHOE HaOII0IeHHE
Ha MPaKTHICCKUX
3aHATHUSAX, OLICHKA
YCTHOT'O OIIpOCa,
COOOIIeHUH WIN
JTOKJTaJTIOB
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S. HEPEYEHD UCITIOJIB3YEMbBIX METOA0OB OBYYEHUA

5.1. ITaccuBHBIE:

- JIeKIIMA TPaJWLMOHHBIE O3 MPUMEHEHHUS MYJIbTUMEIUHHBIX CpPEICTB U 0e3
pa3gaToyHOro MaTepuana;

- pacckas;

- CEMHHApPHI, TPEUMYIIIECTBEHHO B BUAC OOCYXIACHHUS MOKIAIO0B CTYJACHTOB IO TEM
WJIM HMHBIM BOIIPOCAM;

- CaMOCTOSITEIbHBIC U KOHTPOJILHEIE pa0OTHI;

- TeCTHI;

- YTCHHE U OTIPOC.

(63aumodeticmsue npenooasameiisi KaKk cyOvekma ¢ ooy4anumumcs KaKk 0ObeKmom
NO3HABAMENILHOU 0esIMeNbHOCMU).

5.2 AKTHBHBIC U HHTEPAKTHUBHbIE:

- paboTa B rpyImax;

- yueOHasl IUCKyCCus;

- IETIOBBIC U POJIEBHIC UTPHI;

- ATPOBBIC YIIPAKHCHUS,

- TBOPYECKHUE 3aJIaHNS;

- KpyTJible CTOJIbI (KOH(EPEHIINH) C UCIIOJIHb30BAHUEM CPEACTB MYJIbTUMEINA;

- peuieHue NpoOIEeMHbIX 3a/1aY;

- aHaJIN3 KOHKPETHBIX CUTYAIIHH;

- METOJ] MOJTyJIBHOTO O0YUYEHUSI;

- MPAKTHYECKUH IKCTIEPUMEHT;

- 00yueHure ¢ UCIOJIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOIIUX POrpaMM;

(83aumooeticmsue npenooasamens Kak cyovekma ¢ 0OVuaouWUMCs KaKk cyobekxmom
NO3HABAMENILHOUL 0esIMeIbHOCMU,).
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