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Pabouas mporpamma y4eOHOW AMCUUIUIMHBI pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU
denepanbHOrO TOCyIapcTBEHHOro obOpaszoBatenbHOro cranmapra (mamee — ®I'OC) cpemnero
ol0mero  oOpa3oBaHus, (denepanbHOrO  TOCYIAapCTBEHHOI'O  CTaHAapTa  CpEIHEro
npodeccuonaibHoro obpazoanus (manee — CIIO) mo mpodeccun 09.01.03 Mactep mno
o0paboTtke 1u(ppoBoi MHPOPMAMK, PEKOMEHIAUSAMHU [0 OPraHU3AIUHN MOJYYCHUSI CPEIHEro
oOuiero oOpa3oBaHMsl B Ipefeflax OCBOEHUS 00pa30BaTENIbHBIX IMPOrpaMM CpPEIHETO
po)eCCHOHAIBHOTO 00pa3oBaHUs Ha ©0a3e OCHOBHOrO 0O0IIero oOpa3oBaHUS C YYETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJIAPTOB M TOJy4aeMon
npodeccun  cpegnero  npodeccruoHalbHOTO — oOpasoBaHus  (mucbMo  JlemaprameHTa
rOCyJapCTBEHHON MOJMUTUKU B cdepe MOAroToBKU padoumx kaapo u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), Ha ocHOBe MpUMEpHO# IporpamMMbl 00Ie00pa3oBaTeIbHON
TUCIUILINHBL «MaTemMaThKay Al pealn3alii OCHOBHOM mpodeccuonanbHoii nporpammsl CI1O
Ha 0a3e OCHOBHOrO 0O0IIEro OO0pa3oBaHUs C TOJYYEHHEM CpeaHEero ooOiero oOpa3oBaHUs,

pexomennoBano ®I'AY «DUPO» ot 23.07.2015r.

Opraausanmsi-pa3padoTunK:

I'ocynapcrBenHoe 6r0mKeTHOE TpodeccCuoHanbsHOEe 00pa30BaTEIbHOE YUPEKACHHE
Pecniyonmuku Caxa (Sxyrtus)
«JIeHCKHMI TEXHOJIOTUYECKUN TEXHUKYM)
Ounuan «lleneqyitckuinn
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1. Xomenko Ejgena Ceménosua npenoaasareiab 'BIIOY PC(S) «JITT»

®.1.0 101HOCTBIO., Y4CHAsI CTeNeHb, 3BAHHE, 10T’KHOCTh, KATErOpHsl.

BHeniane pelieH3eHThl:

1. KokoBuna Qjbra AHJpeeBHa (noonucw peyenzenma u oama)
d.N.0 MOJTHOCTBIO., YYCHas CTCIICHb, 3BaHUE, 10/’ KHOCTH, KATErOpus.
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1. MACIIOPT IMPOT'PAMMBI YYEBHOM U CIHUILIMHBI

«MATEMATHUKA»
1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI
[Iporpamma yaeOHOH JACIIUTITUHBI «Marematuka» SABJISICTCS Y4acThIO

o011eo0pa3oBaTeabHOro HMKIa odpazoBarenbHOl mporpaMMbl CIIO - mporpaMMbl OArOTOBKU
CIEIUaMCTOB cpenHero 3BeHa B coorBerctBuu ¢ @I'OC mo mpodeccun 09.01.03 Macrep mo
00paboTke 1udpoBoi HHPOPMAIIUH.

1.2. Mecro aucuumiuabl B crpykrype IIIICC3: gucuurmiivHa BXOIUT B
00111e00pa30BaTENbHBIA UK B COOTBETCTBHM C TEXHUYECKMM INpoduieM npodheccHoHaIBHOTO
oOpa3oBaHus. YPOBEHb OCBOCHHS Y4eOHOW IuCHUIUIMHBI B cooTBeTcTBHH ¢ PI'OC cpemnero
o01ero oopa3oBaHus MPOPUITHHBIMN.

N3ydyenne yueOHOW AuCHMIUIUHBI «MareMaTuka» 3aBepIlaeTCs MPOMEXKYTOUYHOM
attecrauueil B ¢opme skzamena B pamkax ocBoeHus [IIIKPC na 6a3e ocHoBHOro ooiero
o0OpazoBaHusl.

1.3. [lnanupyeMblie pe3yJibTAThbl OCBOEHHUS Y4eOHOMH TUCHUIIHHBI: OCBOCHHE COACpKAHUS
yueOHOM NUCHUIUITMHBI «MareMaTuka» o00ecreuynuBaeT JOCTHUKEHHE CTYICHTAMU CIEAYIOLIUX
pe3yiomamoas:

. JIMYHOCTHBIX:

c(hOpMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH,

CPEJCTBE MOJICIUPOBAHMUS SIBICHUN U MPOIIECCOB, UIEIX U METO/1aX MaTEMAaTUKH;

- MOHMMAHUE 3HAYUMOCTM MaTEeMaTHUKM JUIsl HAyYHO-TEXHMYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOLIEHHS K MaTeMaTHKe Kak K YacTH oOIIevYenoBeYecKon
KyJIbTYpbl Yepe3 3HaKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTUKH, HBOJIOLMEN
MaTeMaTHYeCKNX HJIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHs, NPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJTOPUT-
MHUYECKOM KyJIbTYpbl, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM JUis
Oynymieil TmpodecCHOHANBHOW AEATENBHOCTH, IS TPOJOJDKEHUS 0O0pa3oBaHUS U
caMm000pa30BaHuUs;

- OBJIAJICHHE MaTeMaTHMYECKUMH 3HAHUSMH M yMEHUSMH, HEOOXOAWMBIMH B TIO-
BCEIHEBHOW JKU3HM, JUII OCBOEHMSI CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLUUIUIMH U
JUCIUIUIMH TPpOo(eCCUOHAIBHOTO LUKJIIA, IS MOJIy4eHHUs] 00pa3oBaHus B 00JacTsX, He
TpeOyIoMHMX yriIyOJIeHHOM MaTeMaTH4eCKON TTOArOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEW KHU3HH; CO3HATENbHOE OTHOIIEHHE K HENpephIBHOMY 00pa30oBaHHUIO
KaK yCIIOBHIO YCIENTHOM MpodecCuoHaIbHON M O0IIECTBEHHOM NI TEIHbHOCTH;

- TOTOBHOCTb UM CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPUYECKONM U OTBETCTBEHHOM
JESTEIIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKaMH B 00pa-



30BaTeNIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIEIOBATEILCKON, MPOEKTHOW |
JpYIruX BUAAX EATEIBHOCTH;
- OTHOIIICHHUC K HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTU KaK BO3MOKHOCTH y4aCTHUA B PCIICHUN

JINYHBIX, O6H.[CCTB€HHI:>IX, rocyaapCTB€HHBIX, O6H.[€H3L[I/IOH3J'II)HBIX HpO6J’I€M;

¢ MeTampeJAMeTHbIX:

- YMEGHHE CaMOCTOSITEJIbHO OIPEICNIATh IETH JCSITCIbHOCTH W COCTABISATh IUIAHBI
NEeSITETbHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTHUPOBATH
JESTEIIbHOCTh;  WCIONB30BaTh BCE BO3MOXHBIC PECYPCHl NS JOCTHIKCHHS
MOCTABJICHHBIX IEJICH W peanu3aluyl IJIAHOB JCSTEILHOCTH, BBHIOMpATh YCIICIIHBIC
CTpATEeTUH B Pa3IMYHBIX CUTYAIIHSIX;

- YMEGHHE NPOAYKTHBHO OONIATHCS W B3aUMOJCHCTBOBATh B TIPOIIECCE COBMECTHOM
JESTSIIbHOCTH, YYUTHIBATh TO3UIMH JIPYTUX YYaCTHUKOB JESITEIBbHOCTH, d()PEKTHBHO
paspeniath KOH(INKTHL,

BJI1aACHUC HaBbIKAMU HOSHaBaTeHLHOﬁ, yqe6HO'HCCHe,HOBaTeHLCKOﬁ n HpOGKTHOﬁ

ACATCIIbHOCTH, HAaBBbIKAMH Pa3pCHICHUA HpO6JICM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCHICHHUA MHPAKTUYCCKHUX 3aaa4d, NPHUMCHCHHIO

PAa3IMYHBIX METOJ0B ITO3HAHUS,

TFOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATENbHOM HH(POPMALMOHHO-TI03HABATEIbHON
JeATEIbHOCTH, BKJIKOYash YMEHUE OPUEHTUPOBATHCA B PA3IUYHBIX MCTOYHHUKAX
uH(pOpMallMi, KPUTHUYECKU OLEHUBATh W HUHTEPIPETHPOBaTh HHPOpPMAIHIO, IIO-

Jy4aeMyI0 U3 Pa3InuHbIX UCTOYHUKOB;

BJIAACHUC A3BIKOBBIMU CPCACTBAMHU: YMCHHEC SICHO, JIOTUYHO W TOYHO HU3JIaraTb CBOMO

TOYKY 3pCHUS, UCITOJIB30BATh a/ICKBATHBIC A3BIKOBBLIC CPCIICTBA,

BJIaJICHHME HaBBIKAMU I103HABAaTENbHOW pe(IeKCMH Kak OCO3HaHMS COBEpIIAEMbIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHMSI, HOBBIX MIO3HABATEIBHBIX 33/1a4 U CPEJICTB JUIS UX JTOCTUKECHUS;

- LEJNeYyCTPEeMJICHHOCTh B TIOMCKAaX M MPHUHATUU pELIeHUH, COo0Opa3UTEeIbHOCTh U
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOC-
IIPUHUMATh KpPAacoTy U TapPMOHHIO MUDA;

NpeIMeTHbIX:

- ¢(hOpMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKe KaK 4acTH MHUPOBOW KYJIbTYphI U
MeCT€ MaTeMaTHKH B COBPEMEHHON IUBWIM3ALMUHU, CIOCO0aX OMHCAHUS SIBICHUN
peaNbHOr0 MUPA HA MATEMATHYECKOM SI3bIKE;

- c(hopMHPOBAHHOCTh MPEJCTABIEHUNH O MaTeMAaTUYECKUX MOHATHIX Kak Ba)KHEHIIMX

MaTE€MaTUYECKUX MOJENSX, [TO3BOJISIOIIMUX OMUCHIBATL U U3y4aTh Pa3HBIE IIPOLECCHl U

SBJICHHS; IOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO IIOCTPOCHUSI MAaTEMaTUYECKUX

TEOpUH;



BJIaAACHUC MCTOAaMM JOKA3aTCJIIbCTB U AJITOPUTMOB PCUHICHUA, YMCHUC UX NPUMCHATH,

MMPOBOAUTDL AOKA3ATCIIBHBIC PACCYKACHUS B XOAC PCHICHUS 3aa4;

BJIaAACHUC CTAHAAPTHBIMU IMPUCMaMH PCHICHUA PAlMOHAJIIBHBIX W HUpPpaAlUOHAJIBbHBIX,
IMOKAa3aTCJIbHBIX, CTCICHHBIX, TPHUIOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ N HCPAaBCHCTB, HX
CHUCTEM; UCITIOJIb30BAHUE I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMM, B TOM YUCIIC I IMTOHUCKa

IIyTH PELICHUS U WIUIFOCTPALMM PELICHUs] YPABHECHUN U HEPABEHCTB;

c(hOpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHITUSX MAaTEMAaTUYECKOTO aHATN3a
U UX CBOHCTBax, BJIAJCHHE YMEHHUEM XapaKTepU30BaTh IOBeAEHUE (QYHKIUH,
WCIIOJIb30BAHNUE IIOJYYEHHBIX 3HAHUW [UIsl ONMCAaHUS W aHalu3a pPeajbHBIX

3aBUCUMOCTECI;

BIIaJICHUE OCHOBHBIMM IOHATHAMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢urypax, HX OCHOBHBIX CBOMCTBaxX; C(OPMHUPOBAHHOCTb YMEHHsS pAacCIO3HaBaTh
reoMeTpuueckue (GUrypel Ha yeprexax, MOJAEISX U B PealbHOM MHpE; NPUMEHEHUE
U3YYEHHBIX CBOMCTB reOMETpUYECKUX GUTYp U HOPMYIT ISl pEIICHUS T€OMETPHUYECKIX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COJICPKAHUEM;

- ¢(hOpMUPOBAHHOCTb IMPEACTABICHUN O IHpoleccax M SBICHUSAX, HMMEIOLIMX BEpO-
ATHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE, OCHOBHBIX
MOHATUAX JJIEMEHTAapPHONW TEOPUM BEPOSATHOCTEH; YMEHUN HAXOAWTh W OLECHUBATH
BEPOSTHOCTH HACTYIUICHHUS COOBITUH B TNPOCTEHINNX MPAKTHUYECKUX CUTYAIUsIX H
OCHOBHBIE XapaKTEPUCTUKU CIIy4YalHbBIX BEIWYUH;

- BJIQJICHUE HABBIKAMHU KCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PEILIEHUU

3aaad.

OcBoenue coaepkanusi ydeOHOM nucuuIiuHbl  «Marematnka» obOecreunBaeT
dbopMupoBaHHEe ¥ pPAa3BUTHE YHHUBEPCATIbHBIX YUE€OHBIX JEHCTBUH B KOHTEKCTE

PEEeMCTBEHHOCTH (POPMHUPOBAHUS OOIIUX KOMIIETEHIIHH.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOMH AUCHMIIIUHBI:
MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuatomierocs 428 4aco, B TOM 4HCIIE:

00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3Kku oOy4atomierocs 285 yacos;
CaMOCTOSITEeNbHOM paboThl 0Oyyvaromerocs 141 yacos.

B Tom uncie yacoB BApUATUBHOMN YaCTH YU€OHBIX LIUKIIOB: He NPedyCMOMPEHO.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4eOHOH PpadoThI

Buj yueOHoi1 padoThl

Oobvem uacos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

428

O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero)

285

B TOM YMCJIC:

IMPAKTUYCCKHUEC 3aHATUSA

214

KOHTPOJIbHBIE pabOTHI

I/IHI[I/IBI/I,Z[yaJ'II)HHﬁ IIPOCKT

CamocrosiTesibHasi padora o0yuyarmerocs (Bcero)

141

B TOM YHCJIC:

camMocCTosITellbHAsl BHEAyIUTOpHas paboTa:
Cucremarnueckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, yUeOHOM U CrIeIMAIbHON
JUTEPaTyphl M0 Kak10i Teme. Jlomamnss pabora.

KOHCYJIbTAallH

HUmozcosas ammecmayus 6 popme

IK3amena




2.2. TemaTuvyeckuii IJIaH M coaep:kanne yueoHoi gpucuunianabl <MATEMATHUKA»

HanMenoBann
€ pa3/iesioB U
TeM

Conep:kanue y4yeOHOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTONATEIbHASA padoTa
o0y4aromuxcs, Kypcopasi padora (IpoeKT)

O0BbeM
yacoB

YpoBeHb
0CBOEHUA

1

2

4

BBEJEHUE

Conep:kanue y4eOHOT0 MaTepuaJia

N

1 MaremaTiika B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJOTHUSX W MPAKTUYECKOH
JEeATEIbHOCTH.

IIpakTH4yeckue 3aHATHS:
1.IloBTOpEeHUE Kypca MaTeMaTUKU OCHOBHOM IIKOJIBI.

TEMA 1

Pa3Butne

MOHATHSA O
qucJie

Coaep:xanue yueOHOro MaTepHaJia

1 Ilenble 1 panmoHaIbHBIE YKCIA.

2 JlelicTBUTENIbHBIC YHUCIIA.

3 [TpubGi>xeHHbIC BEIYUCIICHUS.

4 KommniekcHble uncia.

NN NN

IIpakTHYeckue 3aHATHSA:

1. Pemenue ynpaxHeHuii o reme «lLlenple 1 pallioOHaJIbHBIE YNCIIAY.
2. Pemienne ynpaxHeHUH MO TeMe «J{eMCTBUTENbHBIE YUCIIA.

3. Pemenue ynpaxxnenuii no teme «IIpuOakeHHbIE BBIYUCICHUS.
4. Pemienne ynpaxHeHuit no reme «KoMIIIeKCHbIE YHCIay.

5.KonTponbnas pabora Ne 1: «Pa3Butue NOHATHS O UUCIE»

CamocrosiTesibHas padoTa 00y4arOMIMXCH
1.Cucremarndeckas mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U CIIeMAIbEHOM JTUTEpaTypshl TIo Teme 1. 2.
3ayeTHas KOHTPOJIbHAs paboTa.

= = )
S LSILSEN I R = e T T T N P

TEMA 2
KopHu,
CTCIICHU U
Jorapupmsi

Conep:kaHue y4eGHOr0 MaTepuasa

1 | IloBropenue npoiinenHoro. Kopens N-if creneHu.

2 | Crenenu. Jlorapupmsl.

3 | [lokazaTenpHble U JorapupMUUecKue QyHKIUH.

4 | Tloka3zaTenpHble U JorapuMUUecKre ypaBHEHUS! U HEPABEHCTBA.

NININN

IIpakTHyeckne 3aHATHSA:

1. Pemienue ynpaxkuenuii no teme «IloBropeHue».

2. Pemenne yrpakHeHui o TeMe «KopeHb N-ii cTerneHny.
3. Peurenue ynpaxkuenuit no teme «CteneHm.

4 Pemenue ynpaxHeHu o teme «Jlorapudmoiy.

ENE RN AT e




5. Pemienue ynpaxxnenuii no teme «llokazarenbHble U JorapupMudecKue GyHKIUN.
6.Pemenune ynpaxxuenuii no reme «llokasarenbHble u jorapuMuyeckue ypaBHEHUsI 1 HEPABEHCTBAY.

7.KontponbHas padota No 2: «KopHu, cTeneHu u jorapudmbi.

N~ B~

CamocrosiTe1bHast padoTa 00y4aOMXC:
1.CucremaTnyeckass nMpopabOTKa KOHCIIEKTOB 3aHATHH, YY4EOHOW W CHEIUaIbHOW JUTEpaTyphl Mo Teme 2. 2.
3ayeTHas KOHTPOJIbHAS paboTa

TEMA 3
Komo0unaropu
Ka

Conep:kanue y4eOHOT0 MaTepuaJia

1 KoMOnHaTOpHbIE KOHCTPYKIIMH.

2 [TpaBuiia komOuHaTOpUKH. Yncio opOuT.

IIpakTH4yeckue 3aHATHS:

1.Pemenune ynpaxxnenuii no teme «KoMOMHAaTOpHbBIE KOHCTPYKLIUU.
2. Pemienue ynpaxxnenuii no teme «lIpaBuna KOMOMHATOPUKI .

3. Pemienue ynpaxhHenuii o reme «4ucio opouT».

4 KontpoabsHas padora Ne 3: «KomOnHaTopuka.

CamocrosiTe/ibHasi padoTa 00y4aloUIUXCs:
1.CucremMatnyeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM M CIICIUAIbHOM JINTEPATyphI 110 Teme 3. 2.
3aueTHasi KOHTPOJIbHAs paboTa

= =
LY LSRN LTINS

TEMA 4
J1eMeHThI
TeopuM
BepoATHOCTEH
"
MaTeMaTH4ecK
Ol CTATUCTUKH

Conep:xanue yueOHOTro MaTepuaJia

1. BeposTHOCTB U €€ CBOWCTBA.

2. IToBTOpHBIE NcHbITaHus. CilydaiiHas BEIUYHHA.

IIpakTH4eckne 3aHATHA:

1. Pemienne ynpaxHeHMit 1o TeMe «BeposATHOCTh U €€ CBOMCTBAY.
2. Pemienue ynpaxxHeHuii mo teme «II0BTOpHBIE UCIIBITAHUS.

3. Pemenwne ynpaxuenuii mo reme «CiydaitHasi BeIMIHHAY.

4 KontponpHas padota Ne 4: «9neMEHTHI TEOPUH BEPOSITHOCTEH U MATEMATHUYECKOM CTAaTUCTUKIY

CamocTtosiTeibHas padoTa 00y4alOImMXCs:
1.Cucremarndeckas mpopabdOTKa KOHCIIEKTOB 3aHATH, y4eOHOM U CIIEIMAIbEHOM JTUTEPATypHI 10 Teme 4. 2.
3ayeTHas KOHTPOJIbHAs paboTa

= =
NSNS SOYLYES

TEMA §
IIpsimbie U
IJIOCKOCTH B
NMPOCTPAHCTBE

Conep:kaHue y4eGHOr0 MaTepuasa

1 B3anMHOE pacnonokeHne NpsIMbIX U INTIOCKOCTEMN.

2 ITapaymienbHOCTD MPSIMBIX M IIJIOCKOCTEM.

N

3 Vsl MeXAy NPSMBIMU U TUIOCKOCTSIMHU.

NP

IIpakTHYeckue 3aHATHA:
1.Pemenue ynpaxxsnenuit no temMe «B3anMHOE pacioyIOKEHUE MPSIMBIX M TIIOCKOCTEN .




2. Pemienue ynpaxxuenui no teme «llapamienbHOCTh NPSIMBIX U INTIOCKOCTE».
3. Penienue ynpaxxHeHHH 110 TeMe «YTJIbl MEXKY NPSMBIMH U IIIOCKOCTSIMU.

4 KontpomnbsHas padota Ne 5: «[IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBEY.

NN

CamocrosiTesibHAsi padoTa 00yYaAKOIIMXCS:
1.Cucremarndeckas mpopadbOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U CIIeMaIbHOM JIUTEPATYPHI IO TeMe 5. 2.
3adeTHas KOHTPOJIbHAs paboTa

TEMA 6
Koopaunartsl u
BEKTOPbI

Coaep:xanue yueOHOTo MaTepHaJia

1. ITloBTOpEHME IPONAECHHOTO.

2. KoopauHatsl 1 BEKTOPBI B IPOCTPAHCTBE.

3. CkaisipHO€ MTPOU3BEICHHUE.

4. [leprieH IUKyYIAPHOCTD MPSIMBIX U MJIOCKOCTEH.

NN NN

IIpakTHYeckue 3aHATHSA:

1.Pemenue ynpaxuenuit no teme «lloBropenue».

2.Pemenue ynpakaeHuit no teme «KoopAauHAThI U BEKTOPBI B IPOCTPAHCTBEY.

3. Pemienue ynpaxsHeHui 1o reMe «CKalIsipHOE IPOU3BEICHHUEY.

4. Pemienue ynpaxxneHuit no teme «lleprneHuKynsspHOCTb NPSIMBIX U IIJIOCKOCTEN .

5. Konrposbnas padora Ne 6: «KooparHATEI U BEKTOPBD».

CamocrosiTeibHasA padoTa 00y4alOmMXCs:
1.Cucremarndeckas mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U CIIEMAIbHOM JTUTEPATYPHI IO TeMe 6. 2.
3aueTHasi KOHTpOJIbHAs paboTa

= =
LN ESE SIS SN NI )

TEMA 7
MHuororpansu
KM U KpyIJble

Tesa

Conep:xxanue yueOHOTro MaTepuaJia

1 | CaooBapb reomeTpum.

N

2 [Tapamutenenunensl u npusmsl. [InpamMuel.

N

3 | Kpyrasle tena. [lpaBusibHble MHOTOIPAaHHHUKH.

IIpakTHyeckne 3aHATHSA:

1.Pemenue ynpaxuenuii no reme «Bepinnbl, peOpa, TpaH MHOTOTPaHHHUKAY.
2.Pemenue ynpaxuaeHuii mo reme «llapamienenumneas 1 MPU3MBbDy».

3. Pemienue ynpaxsaenuii no reme «lIlupamuabiy.

4. Pemienue ynpaxsHeHui no reme «Kpyribie tenay.

5. Pemenue ynpakuenuii 1o teme «lIpaBriibHbIe MHOIOTPAHHUKW.

6.KontponpHas padota Ne 7: « MHOTOTpaHHUKH M KPYTJIBIE TEIA

CamocTtosiTe1bHAasA padoTa 00y4alOIMXC:
1.CucremaTnyeckas nmpopadoTKa KOHCIIEKTOB 3aHATHM, YI€OHOH U CIICITMATBHON JIUTEpaTyphl 1o Teme 7. 2.
3ayeTHas KOHTPOJIbHAS paboTa

= =
SN NN R R 5NN o
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TEMA 8
OcHOBBI
TPUTOHOMETPH
u

Conep:kanue y4eOHOT0 MaTepuaJia

1 VYTIuIbl ¥ BpallaTesbHOE ABUKECHUE.

2 TpuronomeTpruyeckue onepamym.

3 | [IpeobpazoBaHre TPUTOHOMETPUUCCKUX BHIPAKECHUH.

4 | TpuronomeTtpuyeckue GyHKIMHU. TPUTOHOMETPUYECKUE YPaBHEHHUSI.

NINININ

IIpakTn4yeckne 3aHATHSA:

1.Pemienrie ynpaxkHeHUH M0 TeMe «YTIIbl U BPAIATEIbHOE JIBUKCHUE.

2. Pemienue ynpaxxueHui 1o teMe « [ puroHoMeTpu4ecKue orneparum.

3.Pemenue ynpaxuenuii no reme «lIpeodbpazoBaHue TpPUrOHOMETPUUYECKUX BBIPAKEHUII.
4. Pewienue ynpakueHuil no teme « [puroHomMeTpuyeckue GyHKIUN».

5. Pemienue ynpaxsenuit no reme « [puroHOMeTpru4eCKre ypaBHEHUS»

6. Kontponbnas pabota Ne 8: «OCHOBBI TPUTOHOMETPUI

CamocrosiTesibHasi padoTa 00y4YaroUUXCs:
1.CucremMarnyeckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOM U CIICIUAIbHOM JINTEPATyPhI 10 Teme 8. 2.
3aueTHasi KOHTPOJIbHAs paboTa

= N
N ERERERBERDNDSINNININC

TEMA 9
DOYyHKIUH U
rpaguxku

Coaep:xxanue yueOHOro MaTepHaJia

1. | O630p 0OLIUX MOHATHIA.

2. | Cxema uccienoBanusi QyHKIIHH.

3. | [IpeobpazoBanue GpyHKuui u neiictBus Hajx HUMU. Cummerpust QyHKIMHA U npeoOpa3oBaHKue UX IPaHUKOB.

4. | HenpepbIBHOCTH (PYHKIIMU.

NININN

IIpakTHYeckue 3aHATHA:

1. Pemenne ynpaxHenuii no reme «O030p 0OIINX MOHATHII.

2. Pemienue ynpaxxHeHui mo teme «Cxema rcciae1oBaHus (QyHKIIUNIY.

3. Pemienue ynpaxuenuii no reMe «IIpeoOpazoBanue QyHKIMA U AHUCTBUS HAJ HUMU.

4. Pemenue ynpaxsenui no reme «Cummerpust QyHKIUH 1 mpeodpa3oBaHue Ux rpadukoBy.
5. Pemenue ynpaxkaenuii mo teme «HenpepbIBHOCTH (hyHKITHI.

6.Konrponbnas padora Ne 9: « DyHKIMH U rpaduKm».

CamocrosiTeibHAs padoTa 00y4yalommXxcs:
1.Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U CrIeMaIbHOM IUTEpaTypsl o Teme 9. 2.
3aueTHasi KOHTpOJIbHAs paboTa

= =
SN A B DN NN NN

TEMA 10
Hauaja
MaTeMaTH4YecK
0ro aHajim3a

Coaep:xaHue y4eOHOI0o MaTepuaJia

1 ITpouecc u ero Mmoznenuposanue. Ilocne10BaTeNbHOCTH.

2 [Tonsitue mpousBoaHOM. Dopmynbl qudGepeHpoBaHus.

N

3 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (DYHKINH.

NN
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4 [TpumeHneHne MPON3BOTHON K UCCIICTOBAHUIO () YHKITHA.

9) [Tpuknanueie 3agaun. [lepsooOpaznasi.

IIpakTnyeckne 3aHATHSA:

1.Pemenune ynpaxxnenuii no teme «lIponecc u ero MoiearpoBaHueE.

. Peienne ynpaxkuenuii no teme «llocnenoBaTenbHOCTHY.

. Pemienue ynpaxuenuit no reme «llonsitre npou3BOIHON.

. Pemenue ynpaxuenuii no reme «Dopmyssl AuddepeHunpoBaHus».

. Pemenue ynpaxuenuii no reme «IIpon3BogHbIC 3TIEMEHTAPHBIX (QYHKIUII.

. Pemmenne ynpaxxuenwuii mo teme «lIpumMeHeHne IPOU3BOAHON K UCCIIECIOBAHUIO (DYHKITUI».
. Pemenue ynpaxuenunii no reme «lIpukiiagusie 3agaumn.

. Pemenue ynpaxuenuii no reme «lleppooOpaznas».

OO0 3 O\ U B~ W

. Kontponbnas padbora Ne 10: «Hauana MareMaTH4ecKoro aHaiaus3a.

CamocrosiTesibHast padoTa 00y4YarOIIUXC:
1.Cucremarnieckas npopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U CrienuaNbHOM auTeparypsl o Teme 10. 2.
3ayeTHasi KOHTPOJIbHAs paboTa

= w
N s~ BRABRPRPRPAGIND

TEMA 11

Hurerpana u
ero

NpUMEHeHHne

Conep:xanue yueOHOTro MaTepHaJia

1 [Tnomanu miockux Guryp.

2 Teopema HproTona-JleiiOnuna.

N

3 ITpocTpaHcTBEHHBIE TENA.

IIpakTHYeckue 3aHATHA:

1.Pemenne ynpaxxnenuii no teme «llinomanu miockux puryp».
2.Pemenue ynpaxkuenuit no teme «Teopema HeroTona-JIeiiOHuma.
3.Pemenue ynpaxunenuil no reme «IIpocTpaHCTBEHHBIE TENAY.

4.KontpospHas Ne 11: «/HTerpan u ero npuMeHEHNUE»

CamocrosiTeibHAs padoTa 00y4yalommXxcs:
1.Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHATHH, yueOHON U crielualbHOM TuTepaTypsl o Teme 11. 2.
3aueTHasi KOHTpOJIbHAs paboTa

= =
Bives ~ s R o

TEMA 12
YpaBHeHnusi u
HepaBeHCTBa

Copnepxanue yuyeOHOro MmarepuaJia

1 PaBHOCMIIBHOCTB YpaBHEHMI. OCHOBHBIE IPUEMBI PELICHUS] YPABHEHUH.

N

2 Cucremsl ypaBHEeHUH. Perienne HepaBeHCTB.

IIpakTH4eckHe 3aHATHA:

1.Pemienre ynpaxxaeHuil o reMe «PaBHOCHIBHOCTh YPAaBHEHHI.

2. Pemenue ynpaxHeHuil no reme «OCHOBHBIE IPUEMBI PEILIEHUST YPABHEHUI».
3. Pemienue ynpaxuenuit no reme «CHUCTEMbI ypaBHEHUIN.

INE A RTILYLYIES
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4. PenieHue ynpaxHeHUM 1o TeMe «PelieHne HepaBeHCTBY. 4
5. KonrponbHas pabota Ne 12: «YpaBHEHUs U HEPABEHCTBAY. 2
CamocrosiTejibHasi padoTa 00y4arouuXxcsi: 12
1.Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOH U crieninanbHOM JTUTeparypsl o teme 12. 2.
3ayeTHasi KOHTPOJIbHAs paboTa
JK3aMeH

Bcero 428
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3. YCJIOBUS PEAJIMBAIIMM YYEFHOU JUCHUNJIAHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzarus yueOHOM TUCIMUIUIMHBI TpeOyeT HaTMuus yaeOHOro kKabuHeTa
Oo6opynoBanne y4ueOHOro KabuHeTa:

1. mocajouHbIe MECTa IO KOJIMYECTBY OOYUaOLIHXCS;

2. paboyee MECTO MperoaBaTes;

3. ayauTOopHas JOCKa IS MUChMa;

3.2. UudgopmanuonHoe odecriedeHne 00yueHust
Ilepeuenr pekoMeHAyeMBbIX Y4eOHBIX u3AaHuii, HWHTepHeT-pecypcoB, OMOJHUTEIbHOI

JINTEpPaTypbl

OcHoeHble UCMOYHUKU:

1. bammakoB M.M. Matemaruka yuebuuk M.,2014

JlonoanumensvHule UCMOYHUKU:

1. Aranacsu JI.C. u ap. I'eomerpus. 10 (11) xn. — M., 2008.

2. bammakoB M.U. Marematuka (6a30Bbiii ypoBenb). 10—11 k. — M., 2005.

3. bammakoB M.1. Maremaruka: 10 k1. CoopHUK 3a1a4: yueb. mocodue. — M., 2004.

4. KomnmoropoB A.H. u ap. Anredpa u navana ananu3za. 10 (11) k1. — M., 2000.

5. Jlykankun I'JL., Jlykankun A.I'. Marematuka.: yueOHOe mocoOue A yUpeKIASHUM HadalbHOTO
npodeccuonansHoro oopazopanusa. — M., 2004.

6. MopakoBuu A.I'. u ap. Matemaruka 10. — M., 2010.

7. Mopnkosuu A.I'. u n1p. Maremaruka 11. — M., 2010.

NHuTtepHeT-pecypcesl
www. fcior. edu. ru (MHpopManmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).
www. school-collection. edu. ru (Exunas koytekipn muppoBbIx 00pa30BaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM JUCIUILINHBI

KOHTpOHb u OILICHKA PE3YyJIbTATOB OCBOCHUA yqe6H0171 JUCHUITIINHBI OCYIICCTBIISICTCA
npenoaaBarejicM B HNPOHCCCC MPOBCIACHUA TCKYIICTO W HTOIOBOro TCCTHUPOBAHUA, a4 TaAKXKC
BBITTIOJTHCHU A O6y‘IaIOI]_[I/IMI/IC$I WHAUBUAYAJIbHBIX SallaHI/Iﬁ.

PCSyﬂBTaTBI O6y‘-IeHI/I}I PaCKpBIBAOTCA 4YCPE3 YCBOCHHLIC 3HAHUSA U HpI/I06peTCHHHe YMCHUA,
HaITpaBJICHHLIC HA HpI/I06peTCHI/IC O6I.I.II/IX KOMIIETCHIIUH.
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DopMbI U

MeTObI
Pe3ysabTarsl 00yyeHus (mpeaMeTHbIe) KOHTPOJIA M
Ha YpOBHE Y4eOHBIX JeHCTBUI OLCHKH
pe3yJibTaTOB
00yuyeHusi
O3HakoMJI€HHUE € pOJIBKO MAaTeMAaTMKM B  HayKe, TEXHUKE, HKOHOMHKE, L
UH(QOPMAIIMOHHBIX TEXHOJIOTUSIX M HpakTHYecKoil nesrenbHocTH. O3HakomieHue ¢ | MHrepnperanu

HeasIMA M 3ajJadyaMd M3y4deHUs MartemMaTuku npu ocBoeHun mnpodeccuit CIIO u
cnenuansHocTeit CIIO.
Brimonxenune apudMeTu4IecKux ASHCTBHIA HAJl YUCIIaAMU, COYETasl YCTHBIC U
[MUCbMEHHBIE IPUEMBI.
Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BEJIMYMH U MTOTPEIITHOCTESH BRIYHCICHUI
(a0COIIOTHOM M OTHOCUTENBHOM ); CPABHEHUE YHCIOBBIX BHIPAYKEHUH.
Haxoxpaenue omunOoOKk B NpeoOpa3oBaHMSIX U BBIYUCIECHUSAX (OTHOCHUTCS KO BCEM
MyHKTaM MPOrpaMMbl)
O3HakoMIJIeHUE C IOHATUEM KOPHS N-i CTENIEHU, CBOMCTBAMU PAIUKAJIOB U
MpaBUJIaMU CPaBHEHHUS KOPHEH.
DopMyIMpOBaHUE ONIPECICHHUS KOPHS U CBOMCTB KOpHEW. Briuncienue u
CpaBHEHHE KOPHE, BBIMOJIHEHHUE IPUKUAKY 3HaUeHUs KopHs. [IpeoOpa3oBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAKEHUM, COACPKAIIUX PAUKAIIBI.
Brinmonnenue pacueroB o Gopmynam, CoIepKalIuM paauKaibl, OCYIIeCTBIssA
HE0OXO0IMMBIC TTOJICTAHOBKH U mpeoOpa3oBaHus. OnpenencHine paBHOCHIEHOCTH
BBIpAXXEHUI C pagukanaMu. Pemenrne nppanoHaabHbIX YPaBHEHUMN.
O3HakoMJICHHUE C MIOHATUEM CTEIICHH C JEHCTBUTEIBHBIM MTOKA3aTEeIIEM.
HaxoxaeHnue 3HaueHU CTENEeHH, UCIIONb3Ys TPH HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.
3anucbIBaHUE KOPHS N-i CTETIEHH B BUJIE CTETIEHU C IPOOHBIM MOKa3aTeNneM
Hao000pOT.
DopmMyJIMPOBAHUE CBOWCTB CTEIEHEN. BhIuncieHNne CTENeHel ¢ palMOHaIbHbIM
MOKa3aTeJieM, BBIIIOJIHEHUE MPUKUIKU 3HAYCHHS CTETIEHU, CPAaBHEHUE CTEIICHEH.
[Ipeobpa3oBaHue YMCTOBBIX M OYKBEHHBIX BBIPAKEHUI, COJIEPKAIIUX CTEIICHH,
MPUMEHSIA CBOMCTBA. Perienne noka3arebHbIX YPaBHEHUM.
O3HakoMJIeHHME C MPUMEHEHHEM KOpHEW W CTENEeHEHd NpH BBIYUCICHUU CPEIHHX,
JICJIEHUH OTPE3Ka B «30JI0TOM CEUYCHHM». PerieHre NmpuKiIaaHbIX 3aJa4 Ha CIOXKHbBIE
MIPOLIECHTHI.
Brinonnenue npeoOpa3zoBaHuil BeIpaKeHUH, MpUMEHEHHE (POPMYII, CBSI3aHHBIX CO
CBOMCTBaMHU CTENEHEH U JorapudmMoB.
Ompenenenue 00OIACTH JOMYCTUMBIX 3HAYEHUN JIOTapU(MUUYECKOTO BBIPAKECHHUS.
Pemenne norapudmudeckux ypaBHEHUI
N3ydenue paanaHHOro0 METO/Ia U3MEPEHUS YIJIOB BPAIIEHUS U UX CBSI3U C TPagyCHOM
Mepoit. M300pakeHne yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BETUYHHBI yTIiia
C €r0 PACIOJI0KEHUEM.
dopmyIupoBaHUE OMpeeTIeHUN TPUTOHOMETPUUECKUX (QYHKIUH IJIs YTIIOB TOBOPOTA
1 OCTPBIX YTJIOB MIPSIMOYTOJIBHOTO TPEYTOIbHUKA M O0BSICHEHNE WX B3aMMOCBSI3U
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKAECTB ISl BBIYMCICHUS 3HAUYECHUN
TPUTOHOMETPUYECKUX (YHKIIHM 110 OJJHON U3 HUX
N3ydenne 0CHOBHBIX (hOPMYIT TPUTOHOMETPHH: (POPMYJIBI CIIOKESHHS, YABOCHUS,
npeoOpa3oBaHusl CyMMBbI TPUTOHOMETPUYECKUX (PYHKITUH B MPOU3BEICHHUE U
MIPOU3BE/ICHUS B CYMMY U IPUMEHEHUE NTPU BIUUCICHUU 3HAUECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOLIECHUS €TO0.
O3HakoMJIEHHME CO CBOMCTBAMU CHUMMETPUHM TOYEK Ha €IUHUYHOM OKPYKHOCTHU H

s pe3yJIbTaTOB
HaOJIFOIeHUI
3a
JEATEIBHOCTh
10
oOyuaroieroc
s B IIpoIiecce
OCBOCHHUS
oOpa3oBareibH

ou

IIPOrpaMMBlI.

2. CraproBas
JUAarHOCTHKA
MOJITOTOBKH
00yJaronmxcst
10 IIKOJIBHOMY
Kypcy
MaTeMaTHKa;
BBISIBJICHHE
MOTHBAIIMH K
U3YYEHHUIO
HOBOTO

Marepuaia.

3. Texymui
KOHTPOJIb B
dbopwme:

- 3a4€T
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MIPUMEHEHUE UX JUIsl BbIBO/IA (DOPMYIT TPUBEACHUS
Pemienue no gpopmynam U TPUTOHOMETPHUUYECKOMY KPYTy MPOCTEHUIITHX
TPUTOHOMETPUUYECKUX YPABHEHHUIA.
[IpumeneHne oOIMX METOAOB pEIICHUS YpaBHCHHI (NIPUBEACHUE K JUHEHHOMY,
KBaJIpaTHOMY, METOJl pPAa3jOXKEHUS Ha MHOXHUTEIU, 3aMEHbl IEPEeMEHHOHN) Ipu
pELIEHNN TPUTOHOMETPUYECKUX YpPaBHEHHM. YMEHHE OTMeuaThb Ha KpYre pelleHus
MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
O3HaKOMJICHHE C TIOHSITHEM OOPATHBIX TPUTOHOMETPHUSCKUX (PYHKITUH.
WN3yuenne  omnpeneneHuid  apKCHHYcCa, apKKOCHHYCA,  apKTaHI€HCa  4YMCIIa,
dbopmynupoBanue uX, U300paKEHHE HAa €AMHUYHON OKPYKHOCTH, MPUMEHEHHE NPHU
peLICHUH ypaBHEHU
O3HaKOMJIEHHE C IOHSATHEM IIEPEMEHHOM, IPUMEPAaMU 3aBUCUMOCTEN MEXKY
[IEPEMEHHBIMHU.
O3HakoMJICHHE C TIOHATHEM Tpaduka, onpeeneHne NPUHAICKHOCTH TOUKH
rpaduky ¢yukiuu. Onpeaenenue no popmyiie IpocTeiiel 3aBUCUMOCTH, BUJIA €€
rpaduka. Beipakenue mo hopmMyiie 0THOM IepeMEHHON Yepe3 pyTue.
OszHakomyieHue c omnpeaeneHueMm (ynkuuu, dopmynupoBanue ero. Haxoxxnenue
obacTu ompeeNieHus U 00JIacTH 3HAYCHHI (DYHKIIUN
O3HakoMJIEHHE ¢ TpUMEpaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEHN B peaibHbIX
MpoLeccax U3 CMEXKHBIX IUCLMILINH.
O3HakoMIJICHHE C JI0KAa3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JIMHEUHON
Y KBaJIpaTUYHOU (DYHKUUH, TPOBEACHHUE UCCIIETOBAHUS JIMHEHHOM, KYCOUHO-
JTUHEHHOU, TPpOOHO-TMHEHHON U KBapaTUIHOU (DYHKITUH, ITOCTPOSHUE HX TPAPUKOB.
[Toctpoenue u urenue rpadukoB pyHkui. Mccnegopanue GyHKIUU.
CocraBieHnne BUI0B QYHKIUH 110 TaHHOMY YCJIOBHIO, PELICHUE 33/1a4 Ha DKCTPEMYM.
Brinonaenune npeodbpazoBanuii rpaduka GyHKIHHA
Wzyuenmne nouamus obpamuou ¢yHkyuu, ONpENeIeHUe BUAA U NOCMpOeHUe
epaguka obpamnol GyHKyuu, HaxoxNcoeHue ee obrACMU ONpedeseHUs U
obnacmu 3navenuti. [lpumeHeHne cBOMCTB QyHKIUN MPU MCCIETOBAaHUN YPaBHEHHM
U pelIeHUN 3a/1a4 Ha dKcTpeMyM. O3HAaKOMJICHHE C MIOHATHEM CIIOKHOW (DyHKIIMU
Brruucnenue 3nauenuii GyHKIMIA M0 3HaUGHUIO aprymeHTa. OnpeneneHue
MIOJIO’KEHMSI TOUKU Ha rpaduke 1Mo ee KOopAnHaTaM U Ha000poT.
Hcnonws3oBanne cBOMCTB GYHKITUN SISl CPABHEHUS 3HAYEHUN CTETICHEH U
JorapuQmMoB.
[Toctpoenue rpauKkoB CTENEHHBIX U JOTapUPMUUECKUX PYHKIIUH.
Perienue nokazaTesbHBIX U JOrapu(pMUUECKUX YPABHEHUN 1 HEPABEHCTB 110
M3BECTHBIM aJIFOPUTMaM.
O3HakoMJIEHHE C MIOHATHEM HETIPEPBhIBHOM Neproandeckol GyHKINH,
(hopMyIIpOBaHHE CBOICTB CUHYCA U KOCHHYCA, TOCTPOCHUE UX IPAPUKOB.
O3HakoMJIeHME C  TOHATHEM TapMOHHMYECKMX  KojeOaHMi W  IpUMepamu
rapMOHHYECKUX KOJeOaHUM JUIs ONMMCAaHUS MPOLECCOB B (DU3MKE U IPYrHX 00JacTIX
3HAHUS.
O3HaKOMJIEHHE C TIOHATHEM Pa3pbIBHONW MEPUOANYECKON (YHKIMH, HOPMYIUpPOBaAHHE
CBOMCTB TaHT€HCA M KOTAaHI€HCa, ITOCTPOCHUE UX TPa(UKOB.
[Ipumenenue cBOMCTB PYHKIMIA JUIsl CPaBHEHUS 3HAUEHUH TPUTOHOMETPUUYECKUX
(GyHKIMH, peleHus] TPUTOHOMETPHUECKUX ypaBHeHUN. [locmpoenue epaguxos
00paAMHBIX MPUSOHOMEMPUYECKUX PYHKYUL U Onpedenenue no 2papuxkam ux
ceolicma.
Brimonnenue npeoOpa3oBanus rpaguKoB
O3HaKoOMJICHHE C TIOHATHEM YUCIIOBON MOCIIE0BATENBHOCTH, CIIOCO0aMH €€ 3a/1aHus,
BBIUHCIICHUSIMH €€ YJICHOB.
O3Hnaxomaenue ¢ nonamuem npeoeia nociedogamenvrocmu. O3HAKOMIEHHUE C

- KOHTPOJIbHOU
paboTHI;
WHJUBU1yaJIbH
Oro oOIpoca;

- IOMalIHen
paboTHI;

- 0TuéTa I10
MPOAEIaHHON
BHEAYIUTOPHO
51
CaMOCTOATENb
HOM paboTe

corjiaCHO

MHCTPYKLUU.

4. Utorosas
arrecranus B

dbopme

OK3aMCHa.
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BBIUHCIICHHEM CYMMbI O€CKOHEUHOTO YHCIIOBOTO psiJia Ha MPUMEPE BbIUNCICHHS

CYMMBI O€CKOHEUYHO YOBIBAIOIICH I'€OMETPHUCCKOM MPOTPECCUH.

Pemenne 3amau Ha mnpumeHeHHEe (OPMYNIBI CyMMBI OECKOHEYHO YyObIBarolei
F€OMETPUUYECKON TPOTPECCUm

O3HaKkoOMJIEHHE C IOHATHEM IIPOU3BOIHOM.

N3ydenne u GopMyIupoBaHHE €€ MEXaHUIECKOTO U TEOMETPUUECKOTO CMBICTIA,

M3y4YEHUE aIrOpUTMa BBIYUCIECHUS IPOU3BOIHOMN HA PUMEPE BHIYMCIICHHS

MT'HOBEHHOU CKOPOCTH U YTJIOBOTO KO3(pPUIMEHTA KacaTeTbHOM.

CocraBiieHre ypaBHEHUS KacaTeJIbHOM B 00IIeM BU/IE.

YcBoenue npaBwi quddepeHIMpPOBaHMS, TA0IUIIBI POU3BOIHBIX JIEMEHTAPHBIX

dbyHKIMA, TpuMeHenne st nuddepeHmpoBadus GYHKIUA, COCTaBICHUS

YpaBHEHUS KaCaTEJIbHOM.

N3ydenue TeopeM 0 CBA3M CBOWCTB (DYHKIIMU U POU3BOIHOM, (POpMYIHPOBKA UX.

[TpoBeneHue ¢ MOMOIIBIO IPOU3BOIHON UCCIENOBaHNS (DYHKIIMHU, 33 JaHHON

hopmyIoii.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMU W TIPOU3BOIHOMN 10 UX rpaduKam.
[Ipumenenne TPOM3BOAHON [JIsi pEIICHHUS 3a7ad Ha HaxOXACHHE HauOOoJbIIero,
HAaWMEHBIIIETO 3HAYCHUS U HAa HAXOXKICHUE IKCTPEMyMa

O3HakoMIJICHHE C TIOHATHEM MHTETpaja 1 IepBOOOpPa3HOM.

N3yuenue mpaBuiia BEIYUCICHHS IEpBOOOPa3HOii U Teopembl HptoTrona— JleliOHuma.

Pemrenue 3amau Ha CBsA3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHHUE

epBOOOpa3HON IS TaHHOW (DYHKITHH.

Pemenwne 3aay Ha MpUMEHEHUE MHTETpaja JUIsl BBIYUCICHUS (U3NUYSCKUX BEITUYMH U
JIoIaae

O3HaKOMJICHHE C TIPOCTSHIIIMMU CBEACHHUSIMU O KOPHSX allreOpandecKuX ypaBHEHUH,

MOHSATUSAMM HCCIIEJOBAaHUSI YPABHEHUHN U CUCTEM YPaBHEHMIA.

N3ydyeHue TeopuM paBHOCUIBHOCTH YpPaBHEHUW W €€ npuMeHeHus. l[loBTopeHue
3aMKCy pelleHusl CTAaHAaPTHBIX YpaBHEHH, MPUEMOB MpeoOpa3oBaHusl ypaBHEHUH st
CBEJIEHUS K CTaH/IapTHOMY YPaBHEHHUIO.

Pemenue panuoHanbHbIX, HpPAlMOHANIBHBIX, IOKA3aTEIbHBIX U

TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHue cBOMCTB U rpadukoB PYHKIMIA s pelIEHUs] ypaBHEHUH.

[ToBTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHUl ¢ MpUMEHEHUEM BCEX MPUEMOB (Pa3oKEeHUs Ha MHOKHUTEIH,

BBE/ICHUS] HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH, Tpa)uuecKoro METO1a).

Pemenue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX cioco00B. O3HAKOMIIEHHE

¢ O0IIMMU BOIIPOCAMH PEIICHUSI HEPABEHCTB U UCTIOJIB30BAHUE CBOMCTB U rpaduKoB

GyHKIUH MpU pelieHn HepaBeHCTB. PellieHne HepaBeHCTB U CUCTEM HEPaBEHCTB C

MIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOO0B.

[IpuMeHeHne MaTeMaTH4YeCKMX METOJOB JJisi PEHIeHUsl COAEpKATelIbHBIX 3a1ad M3
pa3IUYHBIX 001acTe HAyKu U MPaKTUKHU. HTEpnpeTupoBaHre pe3yabTaTOB C YIETOM
peanbHBIX OTpaHUYEHUN

N3yuenne mpaBuiaa KOMOMHATOPUKHU M TIPUMEHEHHE MPU PEIICHIH KOMOMHATOPHBIX

3a/1a4.

Pemenne koMOMHATOPHBIX 337124 METOIOM Tiepedopa U 1Mo MPaBUITy YMHOKECHHS.

O3HakOMJICHHE C TOHSITUSAMHA KOMOMHATOPHUKU: Pa3MEIICHUSIMHU, COUYETAHUSIMH,

nepecTaHOBKaMH B (pOpMyJIaMH JIJisl X BeuncieHus. O0bsiCHEHUE U TPUMEHEHNE

(hopMyI [ BEIYUCTICHUS pa3MEIEHUH, IePEeCTaHOBOK M COYETaHUN TIPU PEIICHUU

3a/1a4.

Osznakomyenne ¢ OuHOMOM HploToHa u TpeyronpHuKOM [lackansa. Pemenwne
MPAKTUYECKHUX 33/1a4 C UCIIOJIb30BAHUEM TMOHSATHUN U TTPaBUI KOMOMHATOPUKHI
N3yuenune kj1accuyeckoro OonpeaesieHusi BEpOITHOCTH, CBOMCTB BEPOSITHOCTH,
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TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmoTpenue npumMepoB BEIYUCIIEHUS BEPOSTHOCTEN. Perenue 3a1a4 Ha BBIYUCIIEHNE
BEPOSITHOCTEH COOBITHIA
O3HaKOMJIEHHE C IIPEJICTABICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
Pemenue mpakTuueckux 3ajad Ha oOpaOOTKY YMCIIOBBIX JaHHBIX, BBIYMCIEHUE HX
XapaKTEPUCTUK
DopMyIMpPOBKA U IPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOI'0 PACIIOJIOKEHUS
IIPSIMBIX U IJIOCKOCTEH. PacriosHaBaHue Ha yepTekax U MOACIIAX PA3INYHbIX CIIy4acB
B3aMMHOI'0 PACIIOJIOKEHMSI IPSAMBIX U TUNIOCKOCTEH, apryMEHTUPOBAHNUE CBOMX
cyxaeHui. PopMyIMpoBaHUE ONPENEIEHUN, IPU3HAKOB U CBOKCTB NapaJlICIIbHBIX U
HEPIECHIUKYIIAPHBIX IUIOCKOCTEN, ABYTPAHHBIX U JINHEHHBIX YIJIOB.
BelnnonHeHne nocTpoeHus: yriloB MEXKIY IPSIMBIMH, IPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHNE UX HA MOJEIISIX.
[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIO0KEHHS IPSAMBIX U IUIOCKOCTEH IIpU
pEIIeHNN 3aau.
N300pakeHre Ha pUCYHKAX U KOHCTPYHUPOBAHHUE HA MOJIENISAX MEPIIECHANKYIISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, NPSIMBIX, IIapaJuIeIbHBIX INIOCKOCTEH, YITIOB MEXY
MIPSIMON U TUIOCKOCTBIO M 0OOCHOBAHHE ITOCTPOECHHUS.
Pemenune 3amau Ha BBIYMCIEHHWE TIE€OMETPUYECKMX BelnMuuH. Onucel- BaHUE
paccTosHUA OT TOYKH 0 IJIOCKOCTH, OT MPSAMOM A0 INIOCKOCTH, MEXKIY INIOCKOCTSAMH,
MEXIy CKPEIIMBAIOUIMMHUCSA TMPSIMBIMH, MEXIy TPOU3BOJIBHBIMH (UTypamMu B
IIPOCTPAHCTBE.
DopMyIMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYIIECTBOBAHUS, CBOMCTBA).
N300pakeHne Ha YepTeKax U MOJICNIAX PACCTOSIHUSA U 0OOCHOBAHUE CBOMX
cyxzaeHui. OnpenesacHe U BBIUUCICHUE PACCTOSIHUI B IPOCTpaHCTBE. [IpuMenenue
bopMy U TEOpEM TUIAHUMETPHH ISl PELICHUS 3a1a4.
O3HakOMJIEHME C MOHATHEM MapajUIEIbHOIO IPOEKTHUPOBAHMS U €r0 CBOMCTBAMH.
Dopmynuposanue  meopemvl O  NIOWAOU  OPMO2OHANLHOU  NPOEKYUU
MHO20Y20NbHUKA.
[Ipumenenue  Teopun  Ajis  OOOCHOBAaHUS ~ TMOCTPOEHUH W BBIYMCIEHUM.
AprymeHTupoBaHue CBOUX CY)KIEHUU 0 B3aUMHOM PacCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (QUTYD
Onucanue U XapaKTepUCTUKA PA3JIMYHBIX BUJIOB MHOIOI'PAaHHUKOB, IIEPEYUCIEHUE UX
JJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPaHHUKOB U BBIITOJIHEHHE OCTPOSHUS Ha U300paXKEHUAX U
MOJEJISIX MHOTOTPAaHHUKOB.
Beruucrienue TMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpaIHsIX,
apryMEHTHPOBAHUE CBOMX CYXKICHHM. XapaKTepuCTUKa U N300pakeHne
CEUYCHUA,PA36epMKU MHO202PAHHUKOE, BBIMUCIICHUE IUIONIAIeH IIOBEPXHOCTEH.
[Toctpoenue mpocreimmx ceueHuit Ky0a, npus3Msl, nupamubl. [lpumMenenue ¢pakTon
U CBEJICHUU U3 IUIAHUMETPUH.
O3HakOMJIEHHE C BUJJaMH CUMMETPHI B IPOCTpaHCTBE, (HOPMYIHPOBAHUE
ONPEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BPALLEHUS U
MHOT'OTPaHHUKOB.
[IpuMeHeHne CBONCTB CUMMETPUH IIPU PEIICHUHU 3aaa4. Mcrons3oBanue
MPUOOPETEHHBIX 3HAHUH /711 UCCIIE0OBAHUS U MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.
N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJHEHHE PUCYHKOB IO YCIOBHIM
3a1a4y
O3HakoMJIEHHE C BUJIAMH TeJl BpaleHus, GOpMyIHUpPOBAHHUE UX OINpeesIeHUH 1
CBOMCTB.
DopMyIMpPOBAHKUE TEOPEM O CEYEHUU 11apa MIJIOCKOCTBIO U IIJIOCKOCTH, KaCaTEIIbHOU
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K cepe.

XapakTepucTUKa U U300pakeHUe TeJ BPAILLCHHS, UX PA3BEPTKH, CEUCHUSI.
Pemenue 3a1a4 Ha MOCTPOCHHUE CEUCHUM, BEIUMCIICHHUE UIUH, PACCTOSIHUI, YTJIOB,
miouane. IlpoBenenne noka3zaTenbHbIX pacCyKI€HUN IPU PEILICHUH 3a/au.
[IpumeHeHne CBOMCTB CUMMETPHH NPU PELICHUH 3a/1a4 Ha TeJla BpalleHHUs,
KOMOWHAITHIO TE.

N300paxkeHre OCHOBHBIX KPYTJIBIX TeJl U BBIIIOJIHEHUE PUCYHKA 110 YCIOBHIO 3a7a4n
O3HakOMJIEHHE C OHATUAMH IIJIOLAAN U 00bEMA, aKCHOMaMU M CBOWCTBaMU.
Pemenue 3a1a4y Ha BbIYMCIICHUE TUTOMIAACH MIOCKUX (QUTYDP ¢ TPUMEHEHHEM
COOTBETCTBYIOLINX (hOpMYyIT U (PAaKTOB U3 IUTAHUMETPHUH. V3yueHne TeopeM o
BBIUHCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX Tell, pELICHHE 3a/1a4 Ha IPUMEHEHUE
(dhopMyI BerauciaeHus: 00beMoB. M3ydenne hopMyt It BRIYUCICHUS TUIOIACH
MMOBEPXHOCTE MHOTOTPAHHUKOB U TE€J BPAILICHHUS.

O3HakoMJICHHE C METOJIOM BBIYMCIICHHUS IUIOLIAJM TOBEPXHOCTH chepsl. Pemenue

3a/la4 Ha BBIUKCJICHHE IJI0LIA/Iel TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

O3HakOMJIEHHME C MOHATUEM BeKTopa. M3yueHue /ekapTOBOW CHUCTEMbI KOOPJAMHAT B

MPOCTPAHCTBE, TMOCTPOEHUE MO 3aJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEH,

HaXO0X/1EHUE KOOPAUHAT TOYEK.

Haxoxxnenne ypaBHEHUH OKPYKHOCTH, CEpbI, TUIOCKOCTH. Bhruncienne pacCTosHUA
MEX1y TOUKaAMHU.

N3ydenue cBONCTB BEKTOPHBIX BEIMYMH, IPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM MTPOCTPAHCTBE, MPABUI HAXOXKJICHUSI KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUJI ACUCTBUN C BEKTOPaMH, 3aJaHHBIMU KOOPJAMHATAMHU.

[IpumeneHue Teopuu MpU PEIICHUWU 3aJady Ha JACWCTBUS C BeKTopaMu. M3ydeHwue

CKaJISIPHOTO MPOU3BEACHUSI BEKTOPOB, BEKTOPHOTO YpPaBHEHUS MPSMOM U IMIOCKOCTH.

[IpumeHeHne TeOpUH MPHU PEIICHUU 3a]a4 Ha JEHCTBUS C BEKTOpaMH, KOOPIUHATHBIN

METOJI, NPUMEHEHHE BEKTOPOB JJIsi BBIYMCIEHUS BEJIUYMH YIJIOB U PACCTOSHUI.

O3HakOMJIEHME C  JIOKa3aTeIbCTBAMM TEOPEM CTEPEOMETPUM O  B3aHMHOM

PacrnoI0KEeHUH NPSMbIX U TIOCKOCTEN € UCIOJIb30BAaHUEM BEKTOPOB

[IpenogaBarens MaTeMaTUKU E.C. XomeHnko
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