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

1.1. O6s1acTb NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouass mnporpamMma y4eOHOW JUCUUIUIMHBI SIBJIIETCS 4YacThl0 OCHOBHOW
00pa3oBaTEeIbHONM NPOrpaMMbl MOJATOTOBKH CIICIIUATMCTOB CpPEIHEr0 3BEHa (nanee —
IITICC3) B cootrBerctBuu ¢ PI'OC mno cnernuanbHoctu CIIO 27.02.03 ABTOMaTHKa M
TeJeMEXaHUKa Ha TpaHCIOPTe (GKEIE3HOAOPOKHOM TPAHCIIOPTE).

1.2. Mecro nucununiannsl B cTpykrype IIIICC3

PabGouass mporpamMmma BXOJWT B MaTeMaTHYCCKHMM W OONIUN €CTECCTBEHHOHAYUYHBIN
1070:9)

YyeOnass gucrummHa — «MaTemMaTuka» — SIBISETCS  YUCOHBIM — TIPEIMETOM
o0s13aTenbHOM TIpeaMeTHON obnactu «MaremaTtuka u uHdopmarukay @I'OC cpennero
00111ero 00pa3oBaHusI.

B  mpodeccroHanpHBIX  00pa30BaTENBHBIX  OPTaHHM3AIUAX, PEATU3YIOIIHX
00pa3oBaTEIbHYIO MPOTPaMMy CpEIHEro o0Iero oOpa3oBaHUs B MpeeiaaxX OCBOCHHS
[MITICC3 na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, yueOHast JucHUIUIMHA «MaTtemMaThka
u3ydaetcsi B obmieoopazoBaTeabHoM 1ukie yaeoHnoro miana [IIICC3 na 6a3e 0CHOBHOIO
ob11ero oOpa3oBaHus ¢ MOJyUYeHHEM cpeaHero ooiiero oopazoanus (IITICC3).

1.3. Hesn u 321244 y4eOHOM QMCHUIIMHBI — TPEOOBAHUA K Pe3yJIbTATaM OCBOCHHUA
yueOHOI TUCHUIINHBI:

Conepxkanue  TporpaMMbl  0OIe0Opa3oBaTeIbHOW  y4eOHOW  JAMCITUTIIMHBI
«MaremaTuka» HampaBJICHO Ha JOCTUKEHHUE CIECTYIONTUX IIeIeH:

- obecnieueHre cPOPMUPOBAHHOCTH MPEJCTABICHUIN O COIMANTBHBIX, KyJIbTYPHBIX U
UCTOPUYECKUX (HaKTOpaX CTAHOBIICHUS MaTEMAaTUKHU;

- ofOecrieyeHue CGHOPMHUPOBAHHOCTU  JIOTUYECKOTO, aAJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

- obecrieueHrne c(HhOPMUPOBAHHOCTH YMECHHUI MTPUMEHSATH TOJyYCHHBIC 3HAHUS TIPH
PEIICHUH Pa3INYHBIX 33]1a4;

- obecrnieueHue cHPOPMHUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHKE KaK YacTu
0OIIIEYeIIOBEUECKO  KYJBTYPBl, YHHBEPCAIBHOM  S3BIKE HAYKH, IT03BOJIIOIIEM
OMHKCHIBATHh M U3y4YaTh PCAbHBIC TTPOIIECCHI U SIBJICHUSI.

OcBoeHne conepkaHus ydeOHOW AMCHUIUIMHBI «MaremaThka» obOecreuynBaeT
JOCTIKEHUE CTYICHTAMHU CIICYIOIINX pe3yibmamos:.

* TUYHOCHIHBIX

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUA O MaTEMaTUKE KaK YHHUBEPCAITHBHOM
S3BIKEHAYKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUN M TMPOIECCOB, HUACIX U METOJax
MaTEeMaTUKH;

— TMOHWMAaHWE 3HAYMMOCTH MAaTEMAaTHUKH JJisi HAyYHO-TEXHUYECKOTO TMporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MATEMAaTHKE KaK K YacTH OOIIeYeIOBEUYECKOM



KyJIbTypbl 4€pe3 3HaKOMCTBO C HCTOpUEH pa3BUTHUA MaTeMaTHKH, HBOJIIOLMEH
MaTeMaTUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON KYJbTYpbl, KpUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOAUMOM JJIs
Oyaymieit mpodeccuoHaNIbHON JEeATENbHOCTH, JUIS TPOAODKEHUS OoOpa3oBaHUs U
caM000pa30BaHUs;

— OBJIQJICHHE MaTEeMaTHUYEeCKUMM 3HAHUSMU M YMEHHSIMH, HEOOXOJUMBIMU B
MOBCETHEBHOM JKU3HU, ISl OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
JUCIMIUTAH MPOQPECCHOHANBHOTO IMKIA, JAJI1 MOJydyeHus o0pa3oBaHUs B 00JacTiX, HE
TpeOyrouUX yriayoJIeHHON MaTeMaTU4eCKOM MOATOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHuUIO, Ha
IOPOTSHKEHUH BCEM JKM3HM; CO3HATEIBHOE OTHOLIEHUE K HEMPEPhIBHOMY 0Opa3zoBaHUIO
KaK YCJIOBUIO YCIEIIHON NMpodecCuOHAIbHON 1 001IECTBEHHON e TEIbHOCTH;

— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIbHONW TBOPUECKOH M OTBETCTBEHHOM
JESITeIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHON paldoTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
o0Opa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM, MPOEKTHON U
APYTUX BUAAX AEATEIHHOCTH;

— OTHOIIEHUE K MPO(PECCHOHATHHON IEATEIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATFHBIX MPOOIIEM;

* MemanpeomMemHblx.

— YMEHHE CaMOCTOSITEIbHO OIPENETATh MEeNU ACITeIbHOCTH M COCTABIIATh IJIaHbI
JESTENIbHOCTH, CaMOCTOSTEIBHO OCYIIECTBISATH, KOHTPOJIMPOBATH W KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCTI0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIsl TOCTHKEHUS TOCTaBIEHHBIX
Hesied M peanu3aluy IUIAaHOB JESTENIbHOCTH; BbIOMpaTh YCIICLIHBIE CTPAaTerud B
Pa3IMYHBIX CUTYyalUsX;

— YMEHHUE IPOAYKTHUBHO OOIAThCS U B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM
JESTeIbHOCTH, YYUTHIBATh MO3ULHMHU JIPYIHMX YYAaCTHUKOB JEATEIbHOCTH, 3()(HEKTUBHO
paspeniaTh KOH(MIUKTHI;

— BJIQJICHHE HaBBbIKAMHU I[I03HABATEJIbHOM, Yy4e€OHO-UCCIIEOBATEIbCKON U
MPOEKTHOM eATeIbHOCTH, HAaBBIKAMH Pa3peIIeHUs MPOOIeM; CIIOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY MOHMCKY METOJOB PEUICHHs MPaKTUYECKUX 3a7]ad, MPUMEHEHHUIO
pa3IMYHBIX METOIOB MIO3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITENIbHOW  MH(OpMaMOHHO-
MO3HABATEILHON NIEATEIHHOCTH, BKIIOYas YMEHHE OPHUEHTHUPOBATHCA B Pa3ITUYHBIX
UCTOYHHUKAX WH(OPMALIUU, KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH MHPOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3INYHBbIX HICTOYHHUKOB;

— BJIaJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOYKY 3pEHHs, UCTIOIb30BaTh a/ICKBaTHbIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHHE HaBbIKaMU [MO3HABATEIBHON peIIeKCHH KaK OCO3HAHMS COBEPILIAEMBIX
JIEHUCTBUM M MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, FPAHUILl CBOETO
3HAHUA U HE3HAHUS, HOBBIX TO3HABATENbHBIX 33]1a4 U CPEJICTB AJISl UX JOCTUKCHHUS;

— LEJIEYyCTPEMJIEHHOCTh B IMOMCKaX W IPUHATUU PEUIEHHH, COOOpa3UTEIbHOCTh
UUHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEACTABICHUM;  CHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TApMOHUIO MHPA;



* npeOMemHbix:

— c(opMUpPOBaHHOCTh TMPEJACTAaBICHUH O MaTeMaTHKEe KaK 4YacTH MUPOBOMU
KyJIbTYphl U MECT€ MaTEMaTUKU B COBPEMEHHOW NMBWJIM3AIMH, CIOCO0AX OIMUCaHUS
SABJIEHUN PEATbHOTO MUPA HA MATEMATUUECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb TPEJACTABICHUA O MaTEeMAaTUYECKUX TOHATHUAX Kak
BOXHEUIIINX MAaTEeMaTHYECKUX MOJENAX, MO3BOJSIONIMX OIKCHIBATH U HU3y4aThb PA3HbIC
IPOLECCHl W SBJICHMS; ITOHMUMAHUE BO3MOKHOCTH aKCHOMATHYECKOIO IOCTPOEHUS
MAaTeMaTUYECKUX TEOPUH;

— BJIAJICHHE METOJAaMM JIOKA3aTEJIbCTB WM AJITOPUTMOB pPEIICHHs, YMEHHE HX
IIPUMEHSTD, IPOBOJIUTH JIOKA3ATENIbHBIE PACCYKIACHUS B X0 PELICHUS 3aa4;

—  BIIAJICHUE CTAaHAAPTHBIMM  [pPUEMAaMU  PEIICHUS  palMOHAIbHBIX U
UPPALMOHANBHBIX, MOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHECHHUU U
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
YuCIIe IS [IOUCKA IIyTH PELICHUS Y WIUTIOCTPALUK PEIICHUs YPAaBHEHUN U HEPABEHCTB;

— c(hopMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTEMaTUYECKOTO
aHaJM3a U WX CBOICTBaxX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh IMOBeJEHUE (DYHKIIHM,
VICIIOJIB30BAHUE MOJYYEHHBIX 3HAHUM U1 OIIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

— BJQJICHUE€ OCHOBHBIMHU TMOHSTHUSAMU O IUIOCKHX UM MPOCTPAHCTBEHHBIX
reoMeTpudyeckux (Urypax, MX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTh T€OMETPUYECKUE (PUTypbl Ha uYepTeXaX, MOAENISIX M B PEalbHOM MUDE;
MPUMEHEHUE HM3YYCHHBIX CBOWCTB reoMeTpuyeckux ¢uryp u ¢Gopmys sl pelieHus
r€OMETPUYECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM CONECPKAHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUNA O IMpoleccax MU SBICHUSX, HMMEIOIIHNX
BEPOATHOCTHBIA XapaKTEp, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B pPEAIBHOM MHDE,
OCHOBHBIX TMIOHSTUAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHUW HAXOIUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEUININX TPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbBIX BEJIMUUH;

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

1.4. KounyecTBO 4YacoB Ha OCBOeHHMe padodeid mNpPorpaMmbl y4eOHOI
AMCHHUIUIMHBI B COOTBETCTBUM ¢ YU4eOHbIM miianoMm (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 TUCIUILINHBI

2.1 O0beM yueOHOM TUCHMILIMHBI M BUAbI Y4e0HO padoThI

Bun yueOHO# paboThI

O0bBeEM HacoB

MakcuMalibHasi yueOHasi Harpy3ka (Bcero)

260

O0s3arenbHas ayUTOpHas yuyeOHas Harpyska

(Bcero)

236

B TOM 4HCJIC:

nabopaTopHbIe pabOThI

He npexgycmotpeno

pPaKTUYECKHUE PaOOTHI

He npenycmotrpeno

CamocTosiTenbHas paboTa oOy4daroierocs (Bcero)

He npenycmoTrpeno

HMTorosas aTTecranusi B (bOpMC sKk3aMeHa B | 1 BO

llcemecTpax

24




2.2. TemaTH4eCKUH IJIAH U COAEPKAHNE Y4eOHOM U 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

Matematuka B Hayke, TEXHUKE, DKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHUAX M MpaK-
TUYECKOU JesTeNbHOCTH. Llenn u 3ajaun u3y4eHuss MaTeMAaTHKHU P OCBOCHHUH TIpodeccuit
CIIO u cunennansuocrei CIIO.

Pazpen 1. AJITEBPA

Tema 1.1.Pa3BuTHe NOHATHA
0 YnciIe

Conep:xaHue yueOHOro MaTepuaJa

[ensie u parmoHanbpHbIe yncia. JlefictBurenbhble yncia. [IpubankeHHbIC BBIYNCICHUS.
Komriekcubie uncna. Kopau, crenenu u jorapudmbl. BeIoTHeHHE aprupMETHISCKIX
JNENUCTBUM HAJl YUCIAMH, COUETAs] YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxosxnenne npuOiImKeHHBIX 3HAYCHUN BETUYMH U MIOTPEIIHOCTEN BHIYUCIICHUM

Tema 1.2.KopHu u cTeneHu.

Conep:xanue yueOHOro Marepuaa

O3HaKOMJIEHHE C IOHSTHEM KOPHsI N-il cTeneHu, CBOMCTBaMU pPauKajoB U MpaBUIIaMU
CPaBHEHUs KOPHEH.

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

Brinonnenue pacueToB no ¢popmysiaM, COACPKALIUM PaJuKaibl, OCYIIECTBIISI

Conep:xanue yueOHOro MaTepuasa

O3HaKOMJIEHUE C TTIOHATHEM CTEIEHH C JICCTBUTEIBHBIM MTOKA3aTEIIEM.

HaxoxaeHue 3HaueHU CTeNeHu, UCTIONIb3Ys MTPH HEOOXOAUMOCTH HHCTPYMEHTAIbHbBIE
CpelcTBa.

3anuchIBaHUE KOPHS N-1i CTETIEHH B BUJIE CTETICHU C IPOOHBIM MOKa3aTeleM u Ha000poT.
DopmMyJIMPOBAHUE CBOWCTB CTENEHEN. BhIuncienne cTenenei ¢ paimoHaaibHbIM
I0Ka3aTeJIeM, BBIIIOJIHEHUE TPUKUIKHU 3HAUYCHHS CTEIIEHU, CPAaBHEHUE CTEIICHEM.

Tema 1.3 Jlorapugm.

Conep:xaHue yueOHOro MaTepuaJa
Jlorapudm. Jlorapudm uncia. OcHOBHOE JIOrapu(PMHUUECKOE TOKIECTBO.




Jlorapugm yuciaa.

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

Tema 1.4. IIpeoOpa3oBanue
ajiredpanyecKux
BbIpasKeHn i

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

Conep:xanue yueOHOro MaTepuaJia
OnpeneneHne 00JIACTH JOITYCTUMBIX 3HAUCHHI JIOrapru(MUYIECKOTO BeIpaKeHMs. Perienne
JOTapu(PMHUUECKUX YpaBHEHHH.

Conep:xanue yueOHOro MaTepuasia
Omnpenenenue 00IacTH JOMYCTUMBIX 3HAYEHUHN JTOrapu(MUIecKoro 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 CBSI3H C TPAAyCHON MEPOU.
N300pakeHue yrioB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHE BEJIMYMHBI yIia ¢ ero
PaCIIOJIOKEHUEM.

Conep:xaHue y4eGHOro MaTepuaJia
Paguannas mepa yrina. BpamarenbHoe nuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC
JHCIIa.

Conep:xanue yueOHOro MaTepuasa
dopMyIMpoBaHUE OIpeIeICHUI TPUTOHOMETPUUECKUX (QYHKIU 1711 YIJIOB TIOBOPOTA U
OCTPBIX YTJIOB MPSMOYTOJILHOTO TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

Conep:kanue y4eOHOIro MaTepuaa
dopmyaupoBaHUE ONPEeIEeTCHII TPUTOHOMETPUIECKHIX (DYHKIUH AJIsl YTIIOB MTOBOPOTA U
OCTPBIX YIJIOB IIPAMOYI'OJIBHOI'O TPEYIrOJIbHUKA U 00BSICHEHHE UX B3aNMOCBSI3HU




Tema 2.2 OcHOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

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

Conep:kanue y4eOHOTro MaTepuaa
HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMETPUUCCKHUX TOXIACCTB I BBIYHMCICHUA 3HAa4YCHUU
TPUTOHOMETPUYECKHUX (YHKIIHH 110 OJJHON U3 HUX

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

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

Tema 2.3. IIpeoGpa3oBanus
NPOCTEeHIINX
TPUTOHOMETPHYECKHX
BbIPAKEHHH

Conep:xaHue yueOHOro MaTepuaJia

W3yuenne OCHOBHBIX (POPMYIT TPUTOHOMETPUH: POPMYJIBI CIIOKEHUS, YIABOCHHUSI,
peoOpa3oBaHusl CYMMBI TPUTOHOMETPUYECKUX (PYHKIHI B TPOU3BEACHNE U TPOU3BEICHHUS
B CYMMY U MPUMEHEHUE MPHU BBIUMCICHUH 3HAYEHHS] TPUTOHOMETPUYECKOTO BBIPAXKEHHS U
YIIPOIIEHHUSI €TO.

Conep:xanue yueOHOro MaTepuaJa

N3ydyeHne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: POPMYJIbI CIOXKEHUS, YABOCHHUS,
peoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B TPOU3BEICHUE U POU3BEACHHUS
B CYMMY U IIPUMCHCHUEC ITPU BBIYUCIICHUH 3HAYCHHUA TPUTOHOMETPHUICCKOI'O BEIPAKCHUA U
YIIPOLIEHHUS €ro.

Conep:xaHue y4eOHOro MaTepuaJjia
O3HaKOMJICHHE CO CBOWCTBAMHM CUMMETPHH TOUYCK Ha SAMHUYIHON OKPY)KHOCTH U
IIPUMCHCHUEC UX JIsI BBIBOAA dJODMVJ'I IIPUBCACHUA

Tema
2.4. Tpuronomerpuyeckue
YPaBHEHHH ¥ HEPaBEHCTBA

Conep:kanue y4eOHOIro MaTepuaa
[Ipocreiimine TPUTOHOMETPUUECKHE
HEpaBEHCTBA.

ypaBHeHus. [lpocreiiline TPUTOHOMETPUYECKHE

Conep:kanue y4e0OHOIro MaTepuaa
Pemenwue no ¢popmynam U TPUTOHOMETPUIECKOMY KPYTY IPOCTEHIIINX
TPUTOHOMETPUYECKUX YPABHEHHM.




Conep:kanue y4e0OHOTro MaTepuaa

[TpumeHeHne o0IMX METOIOB PEIICHHs YpaBHEHH (IPUBEACHUE K IMHEHHOMY,
KBaJIpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOXKHUTEIH, 3aMEHbI [IEPEMEHHON) IIPU peIIeHUN
TPUTOHOMETPUYECKUX YPABHEHUM.

Coaeprxanue yueOHOro MaTepuasa

[Ipumenenue oOUIMX METOJIOB pelIeHHs YpaBHEHU (IIpUBeIeHUE K TUHEHHOMY,
KBaJIpaTHOMY, METO/1 Pa3JI0KEHHSI HA MHOKUTEIH, 3aMEHbI [IEPEMEHHON) TIPU PELLIEHUU
TPUTOHOMETPUYECKUX YPAaBHEHU

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

Tema 2.5 OopatHble
TPUTOHOMETPUYeCKHUe
GyHxunn

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C OHSITHEM OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHI.

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

Conep:xaHue y4eOHOro MaTepuaJia
V3yueHue onpeielieHuii apKCHHYCca, apKKOCHHYCA, apKTaHT'CHCa YUCIIA.

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

Copep:xaHue yueOHOr0o MaTepuasa
Perienue TpUroHOMETPUUECKUX YpaBHEHHE C TPUMEHEHHEM 00PaTHBIX
TPUTOHOMETPHUYECKUX (YHKIIUH.

Paznen 3.@yHk1num, UX CBOMCTBA U rPaUKH

Tema 3.1. ®DyHkuuu

Conep:xanue yueOHOro MaTepuaJa

O3HakoMIJIEHHE C IOHATHEM IIEPEMEHHOMN, TPUMEPAMH 3aBUCHUMOCTEN MEXy TEPEMEHHBIMU.
O3HakoMJIeHHE C TTIOHATHEM rpaduKa, onpeeseHue MPUHAIICKHOCTH TOUKHU rpaduky
dbyakuun. OnpeneneHue mo Gopmylie MpocTenIiel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no ¢popmyiie oJHON EepEeMEHHOM Yepe3 Apyrue.
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Conep:kanue y4e0OHOTro MaTepuaa

OszHakoMJIeHHE ¢ onpeaeneHueM QyHkuun, GopMmynupoBanue ero. Haxoxmenue odnactu
ornpezeneHus U oosactu 3HadeHnit GyHkuuu. [loctpoenue rpagikoB CTETIEHHBIX U
norapudmudeckux GyHKIHH. O3HAKOMIICHUE C TTOHATHEM HEMIPEPHIBHOW MEPHOANISCKON
¢dbyHK1UU, GOPMYITHPOBAHUE CBOMCTB CHHYCA U KOCHHYCA, IIOCTPOEHUE UX TpaduKOB.

Tema 3.2.CBoiicTBa
pyuxkumnm.

Conep:xanue yueOHOro Marepuasia

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD, OTPAHUYEHHOCTD, IEPUOAUIHOCTD. [[poMexyTKH
BO3pACTaHMs U yObIBaHUs, HAaUOOJIbIIIEe U HAMMEHbIIEe 3HAYSHUS, TOUKH SKCTpPEMyMa.
I'paduueckas uarepnperanus. [IpuMeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B PeaTbHBIX
npoleccax U sABIeHUsAX. ApupmeTrnueckue onepanuu Haja GyHKuusaMu. O3HaKOMIICHHE C
npuMepaMu GyHKIMOHAIBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOIECCaX U3 CMEKHBIX
JuctUILInH. O3HaKOMIIEHUE C IOKa3aTeIbHBIMU PACCYKIECHUSAMU HEKOTOPBIX CBOMCTB

Conep:xanue yueOHOro MaTepuaJia

Crnoxnas ¢pyHkuus (komnosunus). [lonstre o HenpepbIBHOCTH QyHKIMH. CTENEHHBIE,
MoKa3aTeIbHbIe, JOTapUPMHIUECKUE U TpUroHOMeTprudeckne pyHKkuuu. [locTpoenune u
yreHue rpadukoB ¢pyHkuuit. Mccnenoanue GyHKIum.

Conep:xanue yueOHOro MaTepuaJa

ObpatHble TpuronomeTpuyeckue pyHkuuu. [Ipeodpasosanus rpaduxos. [lapanienbHblii
IIEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCEW KOOPAMHAT U CUMMETPHUS OTHOCUTENIBHO Havala
KOOpJMHAT, CHMMETPHUS OTHOCUTENIBHO MPSAMOI Y= X, pacTsSKEHHUE U CKaTHE BJOJIb Ocel
koopauHaT. CocTtaBieHue BUA0B GYHKLHUH 110 JTaHHOMY YCJIOBHIO, PELIEHUE 3a/1a4 Ha
sKcTpeMyM. Brinonnenue npeobpazoBanuii rpaduka GyHkuu. Beraucnenre 3HaueHuit
¢GbyHKIMH 10 3HaUeHUI0 aprymenTa. OmnpeaeseHue MmojoKeHust TOUKU Ha rpaduke 1o ee
KOOpJIUHATaM U Hao0OpOoT.

Tema 3.3. O0paTHble
(pynknun.

Conep:xanue yueOHOro MaTepuaJia

W3yuenue nmoHATHss 00paTHON (PYHKLNH, ONpeAeTIeHHEe BUIa U OCTPOeHUE rpaduka
oOpaTHO# (yHKITNN, HAXOXKICHUE €€ 00IaCTH ONPEACIICHHS H 00JIaCTH 3HAYCHHI.
[IpumeHeHne CBOMCTB (PYHKIIMIA IPU HCCTIEIOBAHUN YPaBHEHUH U PEIICHUH 3a7a4 Ha
skcTpeMyM. O3HAKOMIIEHHE C TIOHATUEM CIIOKHON (YHKIIMH

11




Conep:kanue y4e0OHOTro MaTepuaa

[TpumeHeHne CBOWCTB (QYHKIUH ISl CpaBHEHUS 3HAUCHUH TPUTOHOMETPHUYECKUX (DYHKIINH,
peleHyst TPUrOHOMeTpHUYecKuX ypaBHeHul. [loctpoenune rpadukoB oOpaTHbIX
TPUTOHOMETPUYECKHUX (PYHKIUH U ONpesieieHne 1o rpadukaM ux cBOCTB. BrimonHenue
npeoOpazoBaHus TpadUKOB

Pa3pen 4. Hayaja MaTeMaTH4ecKOro aHaJIu3a

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

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJICHHUE C IOHITUEM IIpeJIena MOCIE0BATEIbHOCTH.

Conep:xanue yueOHOro MaTepuaJia

Tema 4.1. O3HaKOMJIEHHE C BBIUMCIEHUEM CyMMbl OECKOHEYHOI0 YHCIOBOTO psifa Ha IpUMepe
IMociexoBaTenbHOCTH BBIUUCIIEHUS] CYMMbI OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON IPOTPECCUH.
Coaepixanue yueOHOIro MaTepuasa
Pemenue 3ana4y Ha npuMeHeHne (HOPMYIIbI CYMMbI OECKOHEYHO YObIBarOIIeH
reOMETPUUYECKON IPOTPECCUH
Conep:xanue yueOHOro MaTepuaJa
Crioco0bl 3a1aHMs ¥ CBOMCTBA YHUCIIOBBIX TTOCieoBaTeapHOCTe. CyliecTBOBaHUE TIpeiesia
MOHOTOHHOM OTpaHUYEHHOMN Nocen0BaTenbHOCTH. CyMMHPOBAHKE MTOCIIEJ0BATEILHOCTEN.
Conep:kanue y4ye0OHOro marepuasa
O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOJHOM.
Conep:xanue yueOHOro MaTepuaJa
N3ydenue u popMynnpoBaHHue €€ MEXaHUYECKOTO U TEOMETPUUECKOT0 CMBICTIA, U3yUEHHE
Tema 4.2 Mpou3BOMHAS  |a;ropyTMa BEIYHCICHHS POM3BOHOI HA IPUMEPE BEIYHCICHHS MIHOBEHHOM CKOPOCTH 1

yTII0BOTO KOd(h(puIMeHTa KacaTeIbHOM.

Conep:xanue yueOHOro MaTepuaJia
[Tpou3BoHBIE CYMMBI, pa3HOCTH, TIPOU3BEICHUS, YACTHBIE.
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Conep:kanue y4e0OHOTro MaTepuaa
[Tpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

Conep:kanue y4e0OHOTro MaTepuaa
YcBoenue npaBmwi qudGepeHIpPOBaHMS, TA0IUIIBI TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIUH,
npuMeHeHue s uddepeHupoBanus GYHKIHMA, COCTABICHHUS YPAaBHEHHS KacaTeIbHOM.

Conep:xanue yueOHOro MaTepuaJia
CocraBiicHUE YpaBHEHUS KacaTelbHOM B 00IIEM BUJIC.

Conep:xanue yueOHOro Marepuasa
[TpuMeHeHHe TPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIMIA U IOCTPOCHUIO IPadUKOB.

Coaep:xanue yueOHOro MaTepuaJia
[TpousBoaHbIe 00paTHOW (PYHKIIUU ¥ KOMIO3HIIUU (PYHKITUH.

Copep:xaHue yueOHOI0 MaTepuasa
N3yuenne TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U MPOU3BOAHOM, (POpMYTUpPOBKA UX.

Conep:xxanue y4eOHOro MaTepuaa
ITpoBeneHue ¢ OMOIIBIO0 IPOM3BOIHON Hcciel0BaHUs (YHKIINH, 3alaHHON (OPMYIIOii.
YcTaHoBIEHUE CBSI3U CBOMCTB (PYHKIIMU U POU3BOAHOM MO UX rpadukam.

Conep:xaHue y4eGHOro MaTepuaJia
[TpuMepb! HCIONTE30BaHMS TPOU3BOIHOM JUIsI HAXOXKICHUS HAMITYYIIETO PEIICHUS B
MPUKIAAHBIX 3ajavyax.

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

Conep:xkanue y4eOHOIro MaTepuaa
Bropas npousBoiHasi, ee reOMETPHUECKU U (PU3UYECKUN CMBICI.
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Conep:kanue y4e0OHOTro MaTepuaa
Haxoxxaenue ckopocTu Juist Iporecca, 3alaHHoro (opMysioi u rpaduKkoM.

Tema 4.3.1lepoodpa3Has u
HHTerpaji

Conep:xanue yueOHOro MaTepuaJia
O3HakOMJICHHE C TOHSITHEM UHTErpajia u epBooOpa3HOM.

Conep:kanue y4eOHOIro MaTepuaa
W3yuenne mpaBuiia BEIYHACICHUS TIEpBOOOpa3Hoii U TeopemMbl HproTona— Jleiibnuma.

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 NEPEMEHHOM.

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

Conep:xanue yueOHOro MaTepuaJa
['eomeTpuyeckuii CMBICT ONPEACIEHHOTO UHTETpaa.

Conep:xanue yueOHOro MaTepuaJa
3aMeHa repeMeHHO B OTpeIeJICHHOM HHTETpaJle.

Conep:kanue y4eOHOIro MaTepuaa
[IpuMeHeHue onpeneneHHOro HHTErpaa A HaX0KISHUs TIONaA1 KPUBOJIMHEUHON
Tpanenuu.

Conep:kanue y4eOHOIro MaTepuaa
Pemenne 3aaa4 Ha MPUMCHCHUC MHTErpajia IJid BbIYMCICHUA (i)I/ISI/ILIeCKI/IX BCJIIMYHNH.

Conep:kanue y4eOHOIro MaTepuaa
Pemrenue 3a1au Ha pUMEHEHUE UHTErpaja JJisd BBIYUCICHUS TUIOIAICH.

Conep:kanue y4eOHOro MaTepuaa
OOmbeMm Tena BpaleHUs.
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Conep:kanue y4e0OHOTro MaTepuaa
IIpuMepsl IpUMEHEHHsI UHTETPala B TEOMETPUH.

Conep:kanue y4e0OHOTro MaTepuaa
[Tpumepsl mpuMEeHEHUs MHTETpasia B (pu3HKe.

Pa3zpnen 5 YpaBHeHUs M HEpaBEHCTBA

Tema 5.1 YpaBHeHusi u
CHCTEeMbI YPAaBHEHH I

Coaep:xanue yueOHOro MaTepuaJia

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUSIMU O KOPHSAX ajlre0panuyeckux ypaBHEHHH,
MOHATHSIMH MCCJIEIOBAaHUSI ypaBHEHUI U cUCTeM ypaBHeHUI. M3ydeHne Teopun
PaBHOCUIIBHOCTHU ypaBHeHI/Iﬁ H €C IPUMCHCHUA.

Coaep:xanue yueOHOro MaTepuaJia

[ToBTOpEHUe 3anucy peleHus CTaHAaPTHBIX YPaBHEHUH, IPHEMOB MPE0OPa3OBaAHMS
YpaBHEHUH Il CBEICHUS K CTAaHAAPTHOMY 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,
ITOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.

Tema 5.2. HepaBencrBa

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

Coaepixanue yueOHOro MaTepuasa

IIpuMeHeHre MaTeMaTUYECKUX METOJOB JJIs PELICHUS CONEPKATEIbHBIX 3a1a4 U3
pa3IMyYHbIX 00JacTel HayKH U MpakTUKU. IHTepripeTpoBaHue pe3ylbTaToB C yUETOM
peanbHBIX orpaHndYeHuil. Pemenne nokasarenbHbIX U Jorapu(MUUECKUX 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 TpaukoB (DYHKIMIA 47151 perieHus ypaBueHuit. [lopropenue
OCHOBHBIX IIPUEMOB PELICHUS CUCTEM. PelleHne ypaBHEHUN ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus: Ha MHOKUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, MTOICTAHOBKH, TPaQHUECKOTO
Mmetoza). [Ipumenenne MaTeMaTH4eCKUX METOIOB JUISl PELLICHUsI COJIepKaTeIbHbIX 3aau U3
pa3NUYHBIX 001aCTe HAYKHU U TPAKTUKH.

Conep:xanue yueOHOro MaTepuaJia

Pemenne cucrem ypaBHEHU € NPUMEHEHHEM pPA3IUYHBIX CIIOCO00B. O3HAKOMIICHHE C
OOIIMMH BOTIPOCAMH PEIICHUS] HEPABEHCTB U UCIIOIB30BaHUE CBOUCTB M rpaukoB yHKIHIA
IIPH PEIICHUU HepaBeHCTB. MeTo nHTepBaJioB. M300pakeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOXECTBaA peIHeHHfI ypaBHeHI/Iﬁ N HCPABCHCTB C ABYM IIECPECMECHHBIMHA U UX CUCTCM.
WuTepnperanus pe3ynbraTa, y4eT peaabHbIX OTPaHUYCHUH.

Pa3

nea 6. KomOnHaTopuka, cTaTHCTHKA M TEOPHUS BEPOSITHOCTEH

Tema 6.1. D1eMeHTBI
KOMOMHATOPHKH

Conep:xanue yueOHOro MaTepuaJa

OcHOBHBIE TIOHITHSI KOMOMHATOPUKH. 3aa4M HA MMOJICUET YKCia pa3MEIIeHUH, nepecra-
HOBOK, coueTaHuil. M3yueHue npaBuiaa KOMOMHATOPUKU U MPUMEHEHHUE MPU PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 33124 METOZOM Tepedopa U Mo MPaBHITY YMHOKEHUS.

Conep:xanue yueOHOro MaTepuaJa

Pemenue 3amau na nepedop BapuantoB. @opmysa 6mHoma HeroToHa. CBolicTBa
OuHOMUHANBHBIX KO3 dunimenTo. Tpeyronbpauk [lackans. O0bsICHEHHE U TPUMEHEHNE
(hopmyn 11 BRIYUCIICHUS pa3MeIeHUH, IEPECTAHOBOK M COYCTAHUH TIPH PEIICHUH 3a]1a4.
Oznakomyenne ¢ omHoMoM HproToHa U TpeyronsHukoM [lackans. Pemenue npakTuaeckux
3a]1a4 ¢ UCIOJIb30BaHNEM MOHATUN U MPaBUI KOMOWHATOPUKU

Tema 6.2. DiieMeHTBI TEOpUH
BEpPOSATHOCTEM

Conep:xanue yueOHOro MaTepuaJa

CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE U yMHOXEHHE BeposTHocTed. [loHsTne o
HE3aBUCUMOCTH COOBITUH. JluCKpeTHas ciydaiiHash BeJWYHMHA, 3aKOH €€ paclpeaeieHHUS.
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 MNpEACTABJICHUEM YUCJIOBBIX JAHHBIX U UX XAPAKTCPUCTHUKAMMU.
Pemenue npakTuyeckux 3agau Ha 00pabOTKY YUCIOBBIX JAaHHBIX, BBIYMCICHUE HX
XapaKTePUCTHK, TeHepaIbHasi COBOKYITHOCTh, BEIOOPKA, CpeaHee apuhMeTHIeCcKoe,

Conep:xanue yueOHOro MaTepuaJia
[TonsTHe 0 3a1ayax MaTeMaTUYECKOW CTaTUCTUKU. PellieHre mpakTHYeCKUX 3a1a4 C
MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Paszngen 7. I'eomeTpusi

Tema 7.1. IIpsimble n
IJIOCKOCTH B MPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
d)opMmepOBKa " NPpUBECACHUEC JOKA3aTCILCTB IPU3HAKOB B3aUMHOT'O PACIIOJIOXKCHUA
MPSIMBIX U MJIOCKOCTEH.

Conep:xanue yueOHOro MaTepuaJia
PacriosnaBanmne Ha YCPTECIKAX U MOACIIAX Pa3JIMYHBIX CIIY4aCB B3aMMHOI'O PACIIOJIOKCHUA
MPSIMBIX U MJIOCKOCTEH, Apr'yMEHTUPOBAHUE CBOUX CYKIECHUMN.

Conep:xanue yueOHOro MaTepuaJa
DopMyJIMPOBAHUE ONIPEACIEHUIN, TPU3HAKOB U CBOWCTB MapalIeIbHBIX U
MePIEeHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX YTIIOB.

Conep:xaHue y4eOHOro MaTepuaJia
BeImonHeHue MocTpoeHUs YIiI0B MEXy MPSIMBIMH, IPSIMOU U TUIOCKOCTBIO, MEXKITY
IIIOCKOCTAMMU I10 OITMCAHUIO U paCliO3HABAaHUE UX HAa MOJCIIAX.

Conep:kanue y4eOHOIro MaTepuaa
[IpuMeHeHne NPU3HAKOB U CBOMCTB PACMOI0KEHHS MPSIMBIX U TUIOCKOCTEN MPHU PEIICHUH
3ajad.

Conep:kanue y4eOHOIro MaTepuaa
N300paxkeHne Ha pUCYHKAaX M KOHCTPYHUPOBaHUE Ha MOJEISX MEPIICHIUKYISIPOB U
HAKJIOHHBIX K IITIOCKOCTH, ITPSAMBIX, IMapaJlJICIbHBIX IUIOCKOCTEM.
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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 3aaa4 Ha BbIYUCJICHUC '’COMCTPHUYCCKUX BCIIMYNMH. OnuceIBanue pacCcTodHud OT
TOYKH JI0 TIOCKOCTH, OT MPSIMON J0 TUIOCKOCTH, MEXAY MIIOCKOCTSIMH, MEXKIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH, MEXIY TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

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

N300paxkeHre Ha YepTeKax U MOJICIISIX PACCTOSIHHUS 1 000OCHOBAHHUE CBOMX CYXKICHHM.
Omnpenenenue U BEIYUCICHUE PACCTOSHUM B IPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

[Ipumenenue GopmyI U TeOpeM IIIAHUMETPUH JJIs PELLIEHUS 3aay.

O3HakoMIJIEHHE C MOHATHEM MAPAUIETIBHOIO IPOSKTUPOBAHUS U €TI0 CBOMCTBAMH.
DopMyIMPOBAHHUE TEOPEMBI O TUIOLIAJN OPTOTOHAIBHON ITPOECKIIMN MHOTOYT OJIbHUKA.

Conep:xanue yueOHOro MaTepuaJa
[Ipumenenue Teopuu a1 000CHOBAHUS IOCTPOECHUHN U BBIYMCIEHUN. APryMEHTUPOBaHUE
CBOMX CYXKICHHI O B3aHMHOM PaCMOJI0KEHUU MPOCTPAHCTBEHHBIX QHUTYP.

Tema 7.2. MHOrOrpaHHUKH

Conep:xanue yueOHOro MaTepuaJa

Omnucanue u XAapPaKTCPUCTHKA PA3JIMYHBIX BUAOB MHOTOTPAHHUKOB, IICPCUHUCIICHHUE UX
AJIEMEHTOB M CBOMCTB.

I/Iso6pa>1<eHHe MHOTI'OI'PAaHHUKOB U BBITIOJIHEHUEC ITOCTPOCHUA Ha I/I306pa)KeHI/I$[X U MOICIIAX
MHOTOTPaHHHUKOB.

Conep:kanue y4eOHOIro MaTepuaa

Brruncnenue nTuHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOHPUTYPALIUAX,
apryMEeHTHPOBAHUE CBOMX CYXKACHHM. XapakTepuCTUKa U U300pakeHUe CEUEeHHUs, pa3BEePTKU
MHOT'OTPaHHUKOB, BEIYMCIIEHHE TLIOIIA/IeN TOBEPXHOCTEH.

Conep:xanue yueOHOro MaTepuaJia
[TocTpoenue npoctermmx cedeHuit Kyoa, mpu3Msl, upamusl. [I[pumenenue GakToB u
CBCI[GHPIIZ N3 IMJIAHUMCTPUH.
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Conep:kanue y4e0OHOTro MaTepuaa
O3HakoMJICHHE C BUJIAaMH CHUMMETPHI B IPOCTPAHCTBE, GOPMYIUPOBAHUE ONPEACTICHUNA 1
CBOMCTB. XapaKTepUCTUKAa CUMMETPHUH TeJl BpallleHHs U MHOTOTPAHHUKOB.

Coaeprxanue yueOHOro MaTepuasa
[TpumMeHeHne CBOWCTB CUMMETPUH TPH pEeIIeHUH 3a1a4. Vcronb30BaHle MPUOOPETEHHBIX
3HAHWUHN JUI UCCIIEOBAHMs M MOJCIMPOBAHNS HECIOXKHBIX 3a1a4.

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

Tema 7.3. Teaa n
NMOBEPXHOCTH BpalleHUs

Conep:xanue yueOHOro MaTepuaJia

O3HakoOMJICHHE C BUJaMH TeJ BpalleHus, OopMyIUpOBaHUE UX OMpEAeICHUI U CBONCTB.
dopmMynTupoBaHHE TEOPEM O CEUEHUH Iapa TIOCKOCTHIO M TUIOCKOCTH, KacaTeIbHOU K
cdepe. XapakTeprcTUKa U H300paXKEHUE TEJ BPAILICHHS, UX Pa3BEPTKU, CCUCHUSI.

Conep:xanue yueOHOro MaTepuasia
Pemenne 3a1a4y Ha MOCTPOSHHUE CEYCHUI, BEIUUCIICHHUE JITMH, PACCTOSHUI, YTIIOB,
romazei. IlpoBeneHre q0Ka3aTenbHBIX PACCYKICHUH MTPH PEIICHUN 3a7ad.

Conep:xanue yueOHOro MaTepuaJa

[IpuMeHeHne 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
O3HaKOMJICHHUE C IIOHATUSIMA mromaau u 06L€Ma, aKCHOMaMHU U CBOMCTBaMU.

Conep:kanue y4eOHOIro MaTepuaa
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIAAEH TUNIOCKUX (QUTYp ¢ TPUMEHEHHEM
COOTBETCTBYIOIUX POpPMYI U (PAKTOB U3 MIIAHUMETPHUU.

Conep:xanue yueOHOro MaTepuaJa
I/IsyquHe TEOPEM O BBIUUCIICHUU 00BEMOB IMPOCTPAHCTBCHHBIX TCJI, pCHICHUC 3aaa4 Ha
puMeHeHHne (POPMYIT BEIYUCITICHHS] 00bEMOB.
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Conep:kanue y4yeOHOro MaTepuasia
Nzydenne hopmyt 1uisi BBIMUCICHUS TUIOIIAIeH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TeEll
BpallleHUs.

Conep:kanue y4eOHOIro MaTepuaa
O3HaKOMJICHHE C METOJIOM BBIUMCIICHHS IIJIOUIA I IIOBEPXHOCTH C(hepbl

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

Conep:xanue yueOHOro MaTepuaJia
[Tomo6wue Ten. OTHOMICHUS TUIOIIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

Tema 7.5. Koopaunarsl u
BEKTOPBI

Conep:xaHue yueOHOro MaTepuaJa

O3HakOMJICHHE C IOHATHEM BeKTOpa. M3yueHue JeKkapTOBON CUCTEMbI KOOPIMHAT B
MIPOCTPAHCTBE, TOCTPOCHHUE TI0 33JJAHHBIM KOOPIMHATAM TOUYEK U TUIOCKOCTEH, HAX0XICHUE
KOOPJIMHAT TOYEK

Conep:xanue yueOHOro MaTepuaJa
HaxoxnaeHue ypaBHeHUI OKpYKHOCTH, c(hepsl, INIOCKOCTH. Bbruncinenue pacctosHuit
MEXY TOYKAMH.

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

Conep:xaHue y4eOHOro MaTepuaJjia
[TpaBuI0 HAXOXKIACHUS KOOPIMHAT BEKTOpPA B MPOCTPAHCTBE, PABUIIO ICHCTBHIA C
BEKTOpPaMH, 3aJaHHBIMHU KOOpAHATaAMU.

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

Conep:kanue y4eOHOIro MaTepuaa
N3yueHune ckalsspHOTO MPOU3BEECHUS BEKTOPOB, BEKTOPHOTO YPABHEHUS IIPSIMOU U
TJIOCKOCTH.

Conep:kanue y4eOHOIro MaTepuaa
[IpuMeHeHue TeopHH MpyU PEeIIeHUH 3a7a4 Ha JEHCTBUS C BEKTOpPAMU, KOOPJAUHATHBIA METO/,
MIPUMEHEHNUE BEKTOPOB U1 BHIYUCIICHUS BEJIMYMH YTJIOB U PACCTOSHUH.

20




Conep:kanue y4e0OHOTro MaTepuaa
O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM PaCIOJI0KEHUN
MPSIMBIX U IJIOCKOCTEH C UCIOJIb30BAHUEM 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 JACATEIHLHOCTH 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-TeXHHYECKOE 00ecTedeHUue peaau3anu y4eOHOM U CIUIJINHBI

OcBoenue mporpamMmbl yueOHOM AUCHUIUIMHBI «MatemaTuka: aiaredpa ¥ Hadasa
MaTEMaTUYECKOr0 aHajIn3a; FeOMETpHUs» MperoiaraeT Hajaudyue B MPOQPEecCHOHAIBHON
00pa30BaTeNbHON OpPraHU3alNH, peaTn3yolleld 00pa30BaTeIbHYI0 IPOrpaMMy CPEIHEro
obmero obpazoBanus B mpenenax ocBoenus OITOIT CITO na 6a3e oCHOBHOTO 0OIIEro
oOpa3oBaHMsl, y4eOHOro kabuHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECHEYUTH
oOyuaromumcsi CBOOOAHBIN JA0CTyI B MIHTEpHET BO BpeMsi yueOHOTO 3aHSITHS U MEPUOT
BHEY4YEOHOU AEATEIBHOCTH.

[lomemenne kabuHeTa JOJDKHO YIOBIETBOPATH TpeOoBaHusiM CaHUTapHO-
sanuaeMuosiornueckux mnpaBwi U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITH
OCHAIIIEHO THUIIOBBIM 00OPY/IOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSAX, B TOM
qucie  CHeUUANIU3UpPOBAHHOW  y4ueOHOM  MeOenplo UM CpeACcTBaMU  OOyYEHMs,
JIOCTAaTOYHBIMHU JIJIS1 BBITIOJTHEHUSI TPEOOBAHUI K YPOBHIO MOATOTOBKU 00YYaIOITUXCS.

VYyeOHast TUCIUIUIMHA peaiu3yeTcsl B ydeOHOM KabuHeTe MareMaTuku .

OcCHAlIEHHOCTh  CHENMAJbHBIX  MOMENleHHMd W NOMelleHud  JJs
CaMOCTOAITeJIbHOI Pa0dOTHI:

Mebean:

[TocagouHbie MecTa MO KOJIMYECTBY 00YyUarOLIUXCS;

pabouee MecTo MpenoaaBaTes;

JIOCKa KJIaCcCHAs;

METOANYECKUE MAaTEPHUAJIbI 10 AUCIUIUINHE;

Ha0Op reOMETPUUYECKUX UHCTPYMEHTOB;

crena «MHpopmanus mo kabuHETy»

Crynbsa

[InmaxkaTuuia

Cremnax

3.2 UndopmanmonHoe obecnevyeHne o0yueHmst

[lepeuenn HCITIOJIb3YEMBIX y4COHBIX W3JaHUH, HNuTepueT-pecypcos,
JOTIOJIHUTEIBHOM JINTEPATYPHI.

V4yeOHO-METOIUUECKOE 00€ECIICUEHUE TUCIIUIUINHEI.

3.2.1 OcHoBHasi yueOHasi JJUTEpaTypa

1. Koznos B.B., Hukutun A.A., benonocoB B.C. u np. Marematuka: anredpa u
reoMeTpusi: yueOHUK i 9 kiacca o01ieo0pa3oBaTeIbHBIX OpraHU3alui [ DIEKTPOHHBIM
pecypc]: — Mocksa: Pycckoe cioBo, 2020 — 376 ¢. — ISBN 978-5-533-00414-5 no
napoJtto. ibooks.ru

2. Kosnos B.B., Hukutun A.A. Maremarnka: anredpa u reoMeTpus: YIeOHHK
st 10 kimacca. ba3oBelil 1 yriryOieHHBINM ypOBEHb. [DIEKTPOHHBIN pecypc]: — Mockaa:
Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00359- 9 no napoaro. ibooks.ru

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

11 xnacca. ba3oBblii u yrayOJeHHBIH YpOBEHb [DIEKTPOHHBIN pecypc]: — Mocksa:
Pycckoe cioBo, 2020 — 464 ¢. — ISBN 978-5-533-00274-5 no mapoJio. ibooks.ru
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3.2.2 lonmosiHUuTE/IbHAS YUueOHasl JJUTEepaTypa

1. lTa6apmmnua, M. C. Marematuka. U.1 [Dnexrponnsiii pecypc]: yueonuk / 1. C.
[[Tabapmmuaa. — PoctoB-Ha-Jlony, Tarampor: M3gareanctBo HOxkHOTO (hemepambHOTrO
yauBepcuteta, 2017. — 162 ¢. — ISBN 978-5-9275-2431-0. — TekcT: 31eKTpOHHBIN //
DnekTpoHHO-OMOMoreunas  cucrema  IPR BOOKS: [caiiT]. —  URL:
http://www.iprbookshop.ru/87432.html. — Pexum goctyma: s aBTOPH3HD.
MOJIb30BATEJIEH 110 apoJIIO.

2. AnameeBa, E. A. Marematuka. Yacte 2 [DnexkTpoHHBIH pecypc]: yueOHOe
nocobue / E. A. AnameeBa. — Camapa: [IoBOMKCKUN TOCYIapCTBEHHBIN YHUBEPCUTET
TeJeKoMMyHUKarui u unopmaruku, 2017. — 166 ¢. — ISBN 2227-8397. — TekcT:
AJIEKTPOHHBIN // DnekTpoHHO-OnbmoreyHas cucrema IPR BOOKS: [caittr]. — URL:
http://www.iprbookshop.ru/75383.html.  —  Pexxum poctyma: jans  aBTOpH3HP.
M10JIB30BATEIICH T10 MapoJIIO.

3. Marematuka [DIeKTpOHHBIM pecypc]: yueOHoe mocooue / P. I1. Illenenera, H.
. T'onosko, b. H. iBanoB [u np.]. — Caparos: Aii [Iu Op Meaua, 2018. — 194 ¢c. —
ISBN 978-5-4486-0107-1. — TekcT: 3ACKTPOHHBIA // DICKTPOHHO-OMOIHOTECUHAS
cuctema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/70267.html. —
Pesxum moctyma: ais aBropusup. nonb3oBareneid. - DOI: https://doi.org/10.23682/70267
IO MapoJIIo.

4. KouetkoBa, 1. A. Marematuka. [Ipaktukym [DIeKTpoHHBIN pecypc]: yueOHoe
mocoobue / M. A. Kouerxosa, X. WM. Tumomxo, C. JI. Cene3zeHb. — MHMUHCK:
Pecny6nukanckuii HHCTUTYT mipodeccruonansHoro oopaszosanus (PUIIO), 2018. — 505
c. — ISBN 978-985-503-773-7. — TekcT: aieKTpOHHBIN // DNeKTPOHHO-O0MOIMOTEeYHAs
cuctema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/84874.html. —
PexxuMm noctyna: it aBTOPU3HP. TOJIB30BaTEICH 10 TTapOITio.

5. AnmaroB, A. B. Marematuka [DJIeKTpOHHBINA pecypc]: yueOHoe mocoOue s
CIIO / A. B. AnnatoB. — 2-¢ u3a. — Caparos: [Ipodo6pazosanue, Ait [Iu Ip Menaua,

2019. — 162 c¢. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Tekcr:
ANEKTPOHHBIN // DnexkTpoHHO-OnOMMoTeunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/80328.html.  —  Pexum  gocTyma: ans  aBTOPH3HP.

TM10JIB30BATEIICH T10 MMapOJIIO.
6. TerpyamBumnu, E. B. Marematuka. Yacte 2 [DneKTpoHHBIN pecypc]:
npaktukyM / E. B. TerpyamBunu, B. B. Epmos. — Mocksa: A [1Tu Ap Meaua, 2020. —

196 c. — ISBN 978-5-4497-0750-5. — TekcT: »IeKTpOHHBIA // DIEKTPOHHO-
OoubmuoTeuHast cucrema IPR BOOKS: [cailt]. — URL:
http://www.iprbookshop.ru/99096.html.  —  Pexxum  gocTyma: aiast  aBTOPH3HP.

TI0JIB30BATEIIEH T10 MTapOJIIO.

3.2.3 UHTepHeT-pecypcehl

1.  Math.ru: Marematuka u oopa3oBanue. —http://www.math.ru.

2. Allmath.ru — Bcs maTtemaTnka B ogaom Mecre. —http://www.allmath.ru.
3. EqWorld: Mup matemarnueckux ypaBaenuii. —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 MaTEMaTHUCCKHE
MeToIbl UG hepeHIInaTEHOTO
U MHTETPATLHOTO HCYUCIICHUS
TUTSL pEeLICHUS
MpoQeCCHOHANIBHBIX 3a71a4;

[IpuMeHeHHEe MaTEMAaTHYECKUX METOJIOB
nmudGepeHIMaTBHOTO U HHTETPATBHOTO
WCUYHCIICHUS JIJISl PeIICHUS
npodeCcCHOHATIBHBIX 3a]1au.

[IPUMEHATH OCHOBHBIE
[10JI0KEHUS TEOPUU
BEPOSITHOCTEN U
MaTeMaTUYECKON CTaTUCTUKHU
B IIpOo(hecCHOHANBHOM
EeATEIIbHOCTH;

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

HCII0JIb30BATh IIPUCMBI U
METOJIbI MATEMATHUYECKOTO
CHHTE3a U aHaJIN3a B
pa3IMYHBIX

PO ECCHOHATBHBIX
CUTYaIlUsX.

lcrionbs30BaHKEe PUEMOB U METO/I0B
MaTEeMaTU4YeCKOr0 CUHTE3a U aHaJIu3a B
pa3IMYHbIX TPO(ECCHOHATBHBIX
CUTYyaLUsX.

AKCIIEPTHOE HAOJII0ICHHE
Ha MMPaKTHYECKUX
3aHATHUAX, OLICHKA
YCTHOTO OTIpOCa,
COOOIIECHUH UITN
JIOKJIAJIOB

3HATb:

OCHOBHBIC ITIOHATHUSA U MCTOAbI
MATEMATHYICCKO-JIOTHYICCKOI'O
CHHTC3a U aHaJIn3a
JIOTHYCCKHUX yCTpOfICTB;

(OCHOBHBIE TIOHITHSA U METObI
MaTEeMaTU4YeCKO-JIOTUYECKOI0 CUHTE3a U
AQHaJIN3a JJOTHYECKUX YCTPOMCTB.

CIIOCOOBI peLIeHUS
PaKTUYECKHX 3a/1a4 METOJJOM
KOMIIJIEKCHBIX YHCEII.

CriocoObl penieHus: MpakTHUYeCKUX
3aJja4 METOJIOM KOMIUIEKCHBIX YHCell.

AKCTIEPTHOE HAOIIIOICHHE
Ha MPaKTUYECKUX
3aHATUAX, OLICHKA
YCTHOTO OTpoca,
COOOIIECHUH WITH
JOKJIaJIOB
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5. HEPEYEHDB UCITOJIB3YEMBIX METOA0OB OBYYEHUASA

5.1. IlaccuBHbIE:

- JIGKIIUW TPaAJAWIMOHHBIE 0€3 TPUMEHECHHUS MYJIbTHMEANNHBIX CPEACTB W 0e3
pa3aToOYHOro MaTepuaa;

- pacckas;

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

- CaMOCTOSITEJIbHBIE U KOHTPOJbHBIE pa0OTHI;

- T€CTHI;

- YTEHUE U OTPOC.

(63aumodeticmeue npenooasameins Kak cyoOvekma ¢ ooy4anouumcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNbHOCL).

5.2 AKTHBHbIE U HHTEPAKTUBHBIE:

- paboTa B rpyImax;

- yueOHasl TUCKyCCHS;

- JIEJIOBBIC U POJIEBBIC UTPHI;

- UTPOBBIC YIPAKHEHUS,

- TBOPYECKHUE 3aJIaHUS;

- KpyTJIbl€ CTOJIbI (KOH(EPEHIINH) C UCIIOJIb30BAHUEM CPEJICTB MYJIbTUMEINA;

- perieHue NpoOIEeMHBIX 3a/1aY;

- aHaJIN3 KOHKPETHBIX CUTYAIIH;

- METOJ, MOJIYJIBHOI'O 00yYEeHUs;

- MPAKTHYECKHUI YKCIIEPUMEHT;

- 00y4YeHHre ¢ UCTIOJIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOIINUX POrPaMM;

(63aumooeiicmsue npenooasameins Kak cyOveKma ¢ 00y4aoWuMcst Kak cyobekmom
NO3HABAMENLHOU 0esiMenabHOCL).
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