I'OCYJAPCTBEHHOE BIOJDKETHOE I[TPO®ECCUOHAJILHOE OBPA3OBATEJIBHOE

YUPEXJIEHUE UPKYTCKOM OBJIACTU

«IIPOOECCUOHAJIBHOE VUMJIUILIE No 58 P.II. FOPTbIy»

(I'BIIOY ITY Ne 58 p.m. FOpreI)

YTBEPX]JIAIO:

Hupexrop BITOY ITY Ne 58 p.1i. IOpTE!
~—J1. M. Bynuc
Y i rotep 2020 roma

PABOYAS TTPOTPAMMA YUYEBHOM JUCLIATUIVMIHBI

O/JI5.04 MATEMATHKA

npogeccus CIIO

43.01.09. ITosap, koumuTep

npoghune

COHH&HBHO-E)KOHOMHT{GCKHﬁ

YUK OUCYUnIUHbL

Ob611eobpaszoBatenbHEIH

p.m. FOpts1, 2020 T.




Paccmorpena u ogobpena MC CornacoBaHo
IIpotoxomn Ne 4 3amecTuTenb qupeKkTopa mo YIIP

23 urons 2020 r. : (W oaeirt O.B.CaBuiikas
o6/~ /H.A. CaBueHKo Z

AsTop-coctaButens: Tromokuna O.A., npenoaasarens [ BIIOY ITY Ne 58 p.m. FOpTh!

Pabogas mporpamma 06mieo6paszoBaTenbHOM yueOHOM auMcHHIUIMHBL «MaremaTukan
paspaboTaHa B COOTBETCTBHHM ¢ @emepalbHBIM TOCYIapCTBEHHBIM —0Opa30BaTEbHBIM
CTaHIAPTOM CpENHEro obmero obpasoBaHus Ha OCHOBE TPeOOBaHUU K pe3ysbTaTaM OCBOCHHS
00yJaromuMucs OCHOBHOHM o0pa3oBarenbHoit nporpammsl (Ipuka3 MunucTepeTBa 00pa3oBaHust
u Hayku P® ot 17 mas 2012r. N 413 (¢ W3MEHEHHSIMH M [ONOJHEHHSIMHE), ITHCHMO
HenapramMeHTa TOCYHapCTBEHHON MONUTHKM B cepe MOArOTOBKH paboumx kampoB u JTIO
Munobpraykn Poccuu ot 17.03.2015 Ne 06-259) Ha OCHOBE NPHMEPHOM IPOTPAMMBI
o0mmeoOpa3oBarenbHOM yueOHOH mucrummHbl  «Martematmka: anrebpa W Haudana
MaTeMaTH4YeCKOro  aHaiau3a; TIeOMEeTpus» Uid IpodecCHOHATIBHBIX  00pa30BaTENIbHBIX
OpraHM3aluil TOKTOPOM (HU3MKO-MaTeMaTHYECKUX HayK, aKkaJeMHKOM PocCCHICKOH akaaeMuu
obpasoBanus, npodeccopom Barmmakoseiv M.U., omobpena Haydro-METOOMYECKHM COBETOM
LlenTpa npodeccuonanbpaoro obpasosanus ®I'AY «®UPO» u pekoMeHI0BaHA [l Peau3aliu
OCHOBHOM mpodeccuoHanbHO# 0bpasoBarenbroit mporpammbl CITIO Ha 6ase OCHOBHOTO OOIIETO
00pasoBaHMs C IOJNy4eHHEM cpenHero oOmero obpasoBamms. Ilporpamma paspaboTaHa c
yuetoM TpeboBamuit @®I'OC cpemmero obmero obpasosamms, @I'OC cpemHero
poeCCHOHATBEHOr0 00pasoBanus U MpoduIIst IpodheCcCHOHATHEHOr0 06pa3OBaHHUs.

ITporoxon Ne 2 ot 26. 03. 2015 .



COJIEPYKAHUE

1. ITIACIIOPT PABOYEU ITPOI' PAMMBI YYEBHOM
JIUCILATIJINHBI

2. CTPYKTYPA U COJIEPYKAHUE YUYEBHOU
JIUCLIUTUIMHBI

4. VCJIOBUS PEAJIM3ALIMN YUYEBHOM JUCLIMITJIMHBI

5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHNA1
YYEBHOU ANCLUITIMHDBI

CTp.

24

25



1. TIACIIOPT PABOYEN IIPOIPAMMBI VYYEBHOW JUCLUIUIMHBI OJ1b.04
MATEMATHUKA

1.1. Obnracmo npumeHenus npoepammol

Pabouas nporpamma yueOHON JUCIUILTUHBI SBIISCTCS YaCThI0 OCHOBHOM MpodeccHoHaIbHOM
oOpazoBarenbHol TporpaMMbl B cooTBercTBUU ¢ PI'OC CIIO mo mpodeccun 43.01.09. Ilosap,
KOHJUTEP, BXOAALICH B YKpyHnHEeHHYI0 rpyny npodeccuii CIIO — ykpynuennas rpymnmna 43.00.00 —
CepBuc u Typusm.

1.2. Mecmo oOucyuniunsl 8 CMpYKmype OCHOBHOU NPO@EeCcCUOHANbHOU 00pa308amenbHol
npocpammbl:

Y4eOHasi AUCHUIUIMHA BXOJUT B COCTaB 00IIE00Pa30BaTENbHBIX Y4EOHBIX TUCIHUIUIMH IO
BBIOOPY M3 0053aTENbHBIX MPEIMETHBIX 00J1acTel, OTHOCUTCS K IpeaMeTHOM obnactu «MaremaTnka
u uapopmarukay GI'OC cpeanero oOriero oOpa3oBaHMUsL.

1.3. Llenu u 3a0auu oucyuniunvl — mpebdo8anus K pe3yibmamam 0C80eHUss OUCYUNTUHDL.
Conepsxkanue nporpaMmbl «MaremaTrka» HaMpaBJIEHO HA JOCTH)KEHUE CIEAYIOIINUX HeJIei:

o (¢opmMupoBaHHe NpeacTABJCHHH O MATEMaTHUKE KAaK YHHBEPCAIBHOM SI3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMUS SIBIICHHUH U MPOLIECCOB, 00 UJESIX U METOJIaX MaTeMaTHKH;
o pa3BUTHe  JIOTHUECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)keHUS,

ATOPUTMUYECKON KyJIbTYphl, KPUTHYHOCTU MBIIUICHUS HAa YpPOBHE, HEOOXOIUMOM JUIsl Oymymieit
npodeccuoHaNBbHON AEATEIBHOCTH, JUIS MTPOJAOJDKEHHS 00pa30BaHUs M CaMOOOpa30BaHNUS;

J OBJIaJlecHHe MATeMATHYeCKUMHM 3HAHUSIMM M YMEHHSIMH, HEOOXOIUMBIMH B
MOBCETHEBHOM JKU3HU, Ui HM3YYEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCHMIUIMH Ha 0a30BOM
YpOBHE M AMCUUIUIMH NPO(GECCHOHATIBHOTO LUKIA, Ui MOJydeHHs oOpa3oBaHUS B 00JacTsX, HE
TpeOYIOMUX yrIyOJIeHHONH MaTeMaTHYECKOU MOATOTOBKH;

J BOCIIMTAHUE CPEJICTBAMH MAaTEMAaTHKH KyJIbTYpbl JIMYHOCTH, TOHUMAHUS 3HAYUMOCTH
MaTeMaTUKU ISl HAayYHO-TEXHHYECKOTO TIpOorpecca, OTHOLICHHWS K MaTeMaTUKe Kak K YacTH
00I11e4eNIOBeYeCKOW KyIbTYphl 4epe3 3HAKOMCTBO C UCTOPHEW Pa3BUTHUS MATEeMAaTHKH, BOJIOLUEH
MaTEMaTHUYECKUX UIEH.

OcBoeHue coaep:kaHus yueOHOM AucuMIUIMHBI «MaremaTnka» 00ecreunBaeT JOCTHKEHHE
CTYICHTaMH CJIEIYIOIINX Pe3yabmamaos.

JIUYHOCHLHBIX.

d c(OPMHUPOBAHHOCTD MPEJCTABICHUI O MAaTEMaTHUKE KaK YHUBEPCAJIHLHOM SI3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUH U MPOLIECCOB, 00 UJIESIX U METOJIaX MaTeMaTHKH;

i NMOHMMAaHUE 3HAYMMOCTHM MAaTEeMaTUKU s HAyYHO-TEXHMYECKOro Iporpecca,
c(OPMHUPOBAHHOCTh OTHOILIEHHSI K MaTeMaTWKE KaK K YacTH OOIIEYelIOBEYECKON KYJIbTYpPhI uepes
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMAaTUKH, IBOJIOLHNEN MaTEMaTUYECKUX UJIEH;

d pa3BUTHE  JIOTMYECKOTO  MBIIJICHHUS,  NPOCTPAHCTBEHHOTO  BOOOpa)KEeHWS,
ATOPUTMUYECKON KyJIbTYphl, KPUTHYHOCTU MBIIUICHUS HAa YpPOBHE, HEOOXOTUMOM JUIsl Oymymieit
npodecCHOHAIBHOM IeATENHHOCTH, JUTSl MPOI0JDKEHUS 00pa30BaHUs U CaMOOOpa30BaHNUS;

d OBJIAZICHUE MaTEeMAaTUYECKUMU 3HAHUAMU M YMEHHMSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOM JKM3HHU, JJsI OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCLUUIUIMH U JUCIUILIAH
npo(hecCHOHANBFHOTO LUK, I MMOJIydeHUs: 00pa3oBaHus B 00JaCTAX, HE TPEOYIOIHNX yriIyOIeHHON
MaTeMaTHUYE€CKOM MOATOTOBKH;

i TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3oBaHMIO, Ha
NPOTSHKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOIIEHHE K HETPEPhIBHOMY O00pa30BaHUIO KaK YCIOBHUIO
yCIIEIIHOM MPOo(ecCHOHATBHOM 1 00IIEeCTBEHHOH eI TeIbHOCTH;

° TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITENIbHOW, TBOPUYECKOW M OTBETCTBEHHOM
NEeATENBHOCTH;
i TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B

0o0pa3oBaTebHON, OOILIECTBEHHO TIOJIE3HOHM, Y4eOHO-MCCIEA0BATEIbCKOM, MPOEKTHOW M JAPYTHX
BHUJIaX NEATEIBHOCTH;



i OTHOIICHHE K TMPO(EecCHOHANBLHON MAEATeTbHOCTH KaK BO3MOXKHOCTH Yy4acTHS B
PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATBHBIX TPOOIIEM;

MemanpeomemHulx:

. YMEHUE CaMOCTOSITEIbHO OMNpPEACNATh LENu ACSITEIbHOCTM M COCTAaBJSATH IUJIaHbI
NESATEIBHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH ACSATEIbHOCTD;
WCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHl JJisi JIOCTHKEHHUS IOCTABJICHHBIX LEJIeH U peanu3aiuu
TJTAHOB JIESATENILHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B PA3IIMYHBIX CUTYAIUAX;

u YMEHHE TPOIYKTHUBHO OOIIATHCS M B3aMMOJCHCTBOBATH B TPOIECCE COBMECTHOM
NESITeNFHOCTH, YYUTHIBATH MO3UIMHU JAPYTHX YYACTHUKOB AESITEIBHOCTH, PPEKTUBHO pa3pemiarh
KOH(QJIUKTBI;

u BIIQJICHUE HABBIKAMHU TI03HABATEIHHOW, y4eOHO-MCCIEA0BATEIBLCKOM M MPOEKTHOM
JeSITeNLHOCTH, HaBBIKAMH Pa3pelIeHus MPo0JieM; CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIBHOMY
MIOMCKY METOJOB PEIICHUs MPAKTUUYECKUX 33]1a4, MPUMEHEHHUIO PA3IMYHBIX METO/I0B MO3HAHUS;

. TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIbHOW WH(MOPMAIMOHHO-TIO3HABATEILHOM
NeSITeNFHOCTH, BKIIOYash YMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHUKAX HH(POPMAITUH,
KPUTUYECKH OICHHBAaTh W HWHTEPIPETHPOBATh HWHGOPMALIMIO, TIOIYyYaeMylH U3 Pa3IHYHbIX
HCTOYHHKOB;

u BJIaJICHUE SI3BIKOBBIMH CPEJCTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3Jararb CBOIO
TOYKY 3pEHUSI, UCIIOJIb30BATh AJICKBATHBIE SA3BIKOBBIE CPEJCTBA;

u BIIQJICHUE HABBIKAMH TO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
JNEHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUM, I'PAHUIl CBOETO 3HAHUS U
HE3HAHUs1, HOBBIX MTO3HABATENbHBIX 33]]a4 U CPEJCTB UX TOCTUKEHUS,

. [[ECYCTPEMJIICHHOCTh B TIOMCKAX W MPHUHATHH PEIICHHH, COOOPa3UTENLHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHIT; CIOCOOHOCTh BOCIIPUHUMATH KPACOTy U
rapMOHHIO MUPA;

npeomemmuuix:

i c(OPMHUPOBAHHOCTD MPEJCTABICHUH O MAaTEeMaTHUKE KaK YaCTH MUPOBOM KYJIbTYpPHI H O
MECTe MaTEeMaTUKHU B COBPEMEHHON LUBUIIM3ALMY, O CLIOCO0aX OMMCAaHUS HAa MATEMAaTUYECKOM SI3bIKE
SIBJICHUH PEAIbHOTO MUPA;

i c(hOpPMUPOBAHHOCTH MPEACTABICHUI 0 MAaTEMATHYECKUX MOHATHAX KaK 0 BaKHEHUITUX
MAaTEMAaTHYECKUX MOJENAX, MO3BOJIAIOLIMX OINMCHIBATH M M3y4yaThb Pa3HbIE NPOLECCHl U SBJICHUS,
IMOHUMAaHHUE BO3MOKHOCTH AKCHOMATHYECKOTO MOCTPOCHUS MATEMAaTUYECKUX TEOPHIA;

® BJIAICHUC MCTOAAMU NOKA3aTCIILCTB U AJITOPUTMOB PCUHICHUA, YMCHUC UX MMPUMCHATD,
MPOBOAUTH JOKA3ATCIIbHBIC PACCYKACHUA B XOAC PCHICHUS 3a1a4,

i BJIaJICHUE CTAHJAPTHBIMU NPUEMAMM PEIICHUS PAlUOHAIBHBIX U HUPPALMOHAIBHBIX,
[IOKA3aTEIbHBIX, CTEINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, MX CHCTEM,
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE Ul IIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUs YPABHEHUN U HEPABEHCTB;

i C(OPMHUPOBAHHOCTh MPEJACTABICHUA 00 OCHOBHBIX MOHATHSAX MaTeMaTHYECKOTO
aHanM3a M MX CBOMCTBaX, BIAJEGHHE YMEHHUEM XapaKTepH30BaThb NOBEACHHE (YHKIHUH,
HCIIOJIb30BAHKE ITOJTYYCHHBIX 3HAHUH JJIs OIIMCAHUS U aHAJIN3A PEaIbHbIX 3aBUCUMOCTEN;

i BJIaJICHUE OCHOBHBIMM MOHATHUIMU O IIOCKUX U IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS pAaclo3HaBaThb Ha YEpTEXKax,
MOJIENSIX U B PEAIbHOM MHpE T'€OMETpHUYECKUEe (UTYphl, NPUMEHEHHE HW3YYEHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmyn JUis pelieHus] TeOMeTPUUYECKUX 33/1a4 M 33/1a4 C MPAKTHUYECKUM
COJZICpKAHUEM;

o C(OPMHUPOBAHHOCTh  TPEJACTABICHUN O Tpoleccax U  SBJICHUAX, HMMEIOLINX
BEPOSATHOCTHBIN XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUpPE, 00 OCHOBHBIX
MOHATUAX DJIEMEHTAPHOU TEOPUU BEPOSTHOCTEW; YMEHUM HAaXOIUTh M OLEHUBATH BEPOSATHOCTH
HACTYIUICHHUsI COOBITUH B MPOCTEHMINUX MPAKTHYECKUX CHUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIy4aiiHBbIX BEJIMYUH;



d BJIaJICHME HAaBbIKAMH HCIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IpH
peleHnH 3a1a4.

B pesynvmame oceoenus yueoHoii OucCyuniunbl 00yHarouwuilca HayHumca:

AJITEBPA

J BBITIOJIHATH apu(MeTHUECKUe ASHCTBHS HaJl YUCIIaMH, COUETasi YCTHbIE U MUChbMEHHBIC
MIPUEMBI; HAXOAUTh MPUOTMKEHHbIC 3HAUEHUS BEJIMUYMH U MOTPEITHOCTH BBIYMCICHUH (a0COTIOTHAS 1
OTHOCHTEJIbHAS); CPABHUBATH YHCIIOBBIEC BBIPAKECHHUS,

J HAXOJUTh 3HAYECHHUS KOPHA, CTENEHH, Jorapudma, TpPUrOHOMETPUIECKUX BBIPAKEHUI
Ha OCHOBE OIpEleNieHUs,, HCHOJb3ysd TIpPH HEOOXOJUMOCTH WHCTPYMEHTAJbHBIE CPEJNICTBA;
M0JIb30BAThCS MPUOJIMKEHHOM OLIEHKOH MPH MPAKTUYECKUX pacuerax;

J BBITMOJIHATE TPeoOpa3oBaHUsl BBIPAKEHHM, NpPUMEHsST (QOPMYIbl, CBS3aHHBIE CO
CBOMCTBaMU CTEMeHEH, Torapu(mMoB, TPUTOHOMETPUUECKUX (DYHKITHIA;

HCNOJIb30BATh MPUOOpPETEeHHbIe 3HAHMS U YMEHHSl B NPAKTHYECKOMH /JesiTeIbHOCTH M
MOBCEHEBHOM KM3HU:

J UL TPAaKTUYECKUX pacdyeToB 1o (opmynam, BKiIouas (OpMysbl, COJepKalue
CTETICHH, PAJANKAJIb, JJOTapU(PMbI 1 TPUTOHOMETPHUYECKHE (PYHKITHH, UCIIONB3YS MPH HEOOXOIUMOCTH
CIpaBOYHBIC MaTEpPHAJIbl M MPOCTEHIITNE BEIYUCIUTENBHBIE YCTPOCTBA.

DyHKUUH U TPauUKU

® BBHIYHCIIATh 3HAUCHHWE (PYHKIMH 1O 33JlaHHOMY 3HAYEHUIO apryMEHTa IPH Pa3JInYHbIX
crnioco0ax 3aaHusi GyHKIUY;

® OIpeaeNsiTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIMA, MILTIOCTPHUPOBATh UX Ha rpadukax;

® CTpOUTh TIpadUKd M3YYEHHBIX (YHKIUH, WUIIOCTPUPOBAaTh MO TIpaduKy CBOICTBa
AIIEMEHTAPHBIX QYHKIUI;

® CITI0JIb30BATh MOHATHE (PYHKIMH JUI OTIMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJIUYHH;

UCNOJIb30BATh MPUOOpPETEeHHbIe 3HAHMS U YMEHHSl B NMPAKTHYECKOMH JesiTeIbHOCTH M
MOBCEHEBHOM KM3HU:

J IUIs. ONTUCAHUS C TIOMOIIbI0 (DYHKIMI pa3IMyYHBIX 3aBUCUMOCTEH, MPEACTaBICHUS UX
rpaduuecKu, HHTEPIPETauH rpaduKoB.

Hayana MaTeMaTH4eCKOro aHaIn3a

J HAXOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKITHIA;

J UCTOJb30BaTh MPOU3BOJIHYIO Ui H3YYEHHs] CBOMCTB (YHKIMH M TMOCTPOSHUS
rpauKoB;

J IPUMEHATh TMPOU3BOJHYIO IJISi MPOBEICHUS MPHOIMKEHHBIX BBIUMCICHUM, peraTh
3aJjauyl MPUKJIAJHOTO XapaKTepa Ha HaXOXKJICHNUE HanOOJIBbIIEro M HAMMEHBIIETO 3HAYCHUS;

J BBIUMCIATh B TPOCTEHIIMX CIOydasX IUIOMAQAX U OOBEMBI C HCIOJIb30BAHUEM

OIIPENIETICHHOTO UHTErpasa;
HCIO0JIL30BATh NMPHOOpPeTeHHbIe 3HAHUS M YMEHHUSI B NPAKTHYECKOH NeATEeJbHOCTH H
NMOBCEAHEBHOM KM3HU JUIS:
L4 peumicHrud IMPUKIAIHBIX 3a4a4, B TOM HYHUCIC COHHUAJIBbHO-3KOHOMUUYCCKUX U
(bI/IBI/I‘IeCKI/IX, Ha HanOOJIBIIINE U HAUMEHBIIIHE SHAYCHUS, HA HAXOKACHUEC CKOPOCTH U YCKOPCHMUA.
YpaBHeHUS M HEPABEHCTBA
L4 peuiaTth panMOHAJIBHBIC, IMOKAa3aTCJILHEIC, norapmbMqucm/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHU, CBOIAAINHUECA K JIMHEWHBIM U KBaJApaTHbIM, a TaKKC aHAaJIOTMYHBIC HCPABCHCTBA U
CUCTEMBI,

o MCIOJb30BaTh TpaMuECKUil METO] pelIeHUs] YpaBHEHUI U HEPAaBEHCTB;

o n300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH PELICHUsI YPaBHEHUN, HEPABEHCTB U CUCTEM
C IByMs1 HEU3BECTHBIMU;

o COCTaBJIAITh W pEIIaTh YPAaBHEHHUsS M HEPABEHCTBA, CBS3BIBAIOLINE HEU3BECTHBIC

BCIIMYUHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJIa,Z[HBIX) 3aga4dax.

HCNO0Jb30BATh NMPHOOpPETeHHbIC 3HAHUSA M YMEHHSI B NMPAKTHYECKON [esiTeJJbHOCTH U
NOBCEeTHEBHOM KM3HMU:

o JJIsL HOCTpOCHI/IH 1 UCCIICOOBAHUA HpOCTCﬁHIHX MAaTEMaTUYCCKUX Moneneﬁ.



KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

o pemaTh TpOCTEHIINe KOMOMHATOpHBIE 3aJaydl MeETOJOM Imepebopa, a Takke ¢
MCTOJIb30BAHUEM M3BECTHBIX (POPMYIT;

o BBIUUCIIATH B MMPOCTEUIINX CIIydasiX BEPOATHOCTU COOBITHI Ha OCHOBE MOJACYETa YHCIa
HCXOJIOB;

HCNO0Jb30BATh NMPHOOpPETeHHbIC 3HAHUSA M YMEHHSI B NMPAKTHYECKON [esiTeJJbHOCTH U
MOBCEeIHEeBHOM KU3HHU.

o JUIS aHAJIM3a PEATbHBIX YHCIOBBIX JAaHHBIX, MPEJCTABICHHBIX B BHUJIC IUArpamw,
rpauKoB;

. aHanM3a MHPOPMAIIMH CTATUCTHYECKOTO XapakTepa.

IT'EOMETPUS

o pacmo3HaBaTh Ha 4YepPTEKax M MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpeXMEpHBIE OOBEKTHI C UX OMUCAHUSIMHE, U300paKCHHUSIMHU;

o OTHCHIBATh B3aUMHOE DACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJIEHHUSI 00 3TOM PaCTOIOKEHUH;

o HAIM3UPOBATh B TPOCTEHINMX CIlydasx B3aWMMHOE pAaCIOJOXKEHHE OOBEKTOB B
MPOCTPAHCTBE;

J M300paxaTh OCHOBHBIC MHOTOTPAHHHMKH WM KPYIJIBIE TEJA; BBIMOIHITH YEPTEXKH IO
YCIIOBUSIM 3a]1a4;

J CTPOUTH MPOCTEUIITUE CECUEHUs Ky0a, MPU3MBI, THPAMUJIBL;

o pemarh TUIAHUMETPUYECKHEe U TMPOCTEHINNE CTePeOMETpPHUYECKHe 3aJadd  Ha
HAX0XJICHUE TEOMETPUUECKUX BEIMYMH ([UTHH, YIIIOB, TUIOIIAIeH, 00beMOB);

J MCI0JIb30BaTh MIPU PEUICHUU CTEPEOMETPHUECKUX 3314 TUTAHUMETpUIecKue (aKThl U
METO/IbI;

o MIPOBOJHUTH TOKA3aTEIbHBIC PACCYXKICHHS B XOJ€ PEIICHUS 3a]1aY;

HCNO0Jb30BATh NMPHOOpPETeHHbIe 3HAHUSA M YMEHHSl B NMPAKTHYECKON [esiTeJJbHOCTH U
MOBCEeIHEeBHOM KU3HHU.

J ISl UCCIIEI0BAaHUS (MOICTTMPOBAHNS) HECTOKHBIX MIPAKTUYECKUX CUTYallui HA OCHOBE
M3yUYEHHBIX (POpPMYI U CBOMCTB uUryp;
J BBIUMCIIEHUS OOBEMOB M IUIOIIAACH IOBEPXHOCTEW NPOCTPAHCTBEHHBIX TEN MpH

PCHICHUU TMPAKTHYCCKUX 3aJiad, UCIOJIb3yA IPHU HCOGXO,Z[I/IMOCTI/I CIIPAaBOYHHUKU U BBIYUCIIUTCIILHBIC
YCTPOMCTBA.
B pesyremame uzyuenus yueOHOU OUCUUNIUHBL  O0OYYAIOWUIICA  OOJIHCEH

3HAMb/NOHUMAMD

o 3HAa4YCHUE MaTeMaTHYECKOU HAayKu Ui PCIICHHA 3a4dav, BO3HUKANOUIUX B TCOPUH U
MMPAKTUKE, IMUPOTY U B TO KC BpPCMA OIrpaHUYCHHOCTL IMPUMCHCHUA MATCMATUUYCCKUX MCTOIOB K
aHaJIM3y U UCCIIEOBAHUIO MPOIIECCOB U SBJICHUI B IPUPOJIC U OOIIECTBE;

o 3HAYCHUC TMPAKTHUKU U BOIPOCOB, BO3HHUKAIOIIUX B caMOil MaTeMaTuke JJIsA
(bOpMI/IpOBaHI/ISI " pa3BUTUIA MaTeMaTU4eCKOU HAayKHU; UCTOPHUIO PA3BUTHUA NIOHATUA YHCJia, CO3TAHUA
MaTEMaTUYCCKOIO aHajin3a, BOSHUKHOBCHUSA U PAa3BUTUA T'COMCTPUU,

J YHUBEPCAJBbHBIN XapaKkTep 3aKOHOB JIOTMKM MAaTeMaTHYECKHX pPAaCCYKICHHH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSIX UEIOBEUYECKOH esTETbHOCTH;
. BEPOSITHOCTHBIN XapaKTeP pa3IMUHbIX IPOLECCOB OKPYXKAIOIIET0 MUPA.

1.4. Hcnoavzosanue uacos sapuamusrou wacmu OIIOIT*

Non\n /ononnumenvhuvle 3nanusn, | Ne, naumenosanue memol | Konuuecmeo ObocHosanue 6KI0UCHUA 6
ymenus uacoe pabouyio npozpammy

*- NnYHKm oqbopM/zﬂemc;z, ecu 4acol eapuamueHoﬁ uacmu ucnojib306adaucsb npu paepa@omke npocpammeal.



1.5 P€KOM€H0y€M0€ KOJu4ecneo 4aco6 Ha 0CB0EeHUe npocpammbl OMCI/}MI’UZMHbl.'

*  MakcHMajbHas yyeOHas Harpyska oOywaromierocs 285 4yacos,

B TOM YHCIJIC:

®  o0s3aTeNbHOM ayUTOPHOM yueOHO# Harpy3ku oOydatomierocs - 285 yvac.

2. CTPYKTYPA U COEPXAHUE YUEBHOU JJUCIUTIIVHEI

2.1. Obvem yuebHOU Oucyuniunsl U 6udbl Y4eOHOU pabomol

Bun yue6HOI paboThI O6Bem B Tom uncre no Kkypcam u ceMecTpam
4acoB 1 xKypc 2 Kypc 3 Kypc
1 2 |3cem | 4cem | Scem | 6 cem
ceM | cem
MakcumanbHas yueOHasi Harpy3ka 285
(Bcero)
O0s13arenbHas ayaUuTOpHAs yueOHas 285 58 78 69 80 i i
Harpyska (Bcero)
B TOM YHCJIE:
MPAKTUYECKHUE 3aHATHUS 160 36 48 36 40 - -
KOHTPOJIbHBIE PA0OTHI 17 4 S) 4 4 - -
[IpomexxyTouHas arrecranus B
dbopme onpeneneHus
WH/IMBUYAIbHBIX TOCTHKCHUN
00yJaronuxcs, Mo HTOTOBBIM
OTMETKaM 32 CEMECTPBI
Hrorosas aTtecranus B hopme i i i 5 i i
9K3aMeHa




2.2. TemaTu4ecKuii NJiaH U coaep:xkaHue yuyeoHoii mucuunannasl O/1b.04 MaremaTuka

HaunmenoBanue Ne HanmeHnoBaHue TeMbl 3aHATHUS, COACPKAHNE YIeOHOT O O0beM | XapaKTepHCTHKA OCHOBHBIX BU/IOB y4eOHOMH NeATeIbHOCTH Yposens
pa3JeJioB U TeM | 3aHATUA MaTepHaja, IPaKTHYeCKUe 3aHATUS, CAMOCTOATe IbHAS 4acoB o0yuyaomuxcs (Ha ypoBHe y4eOHBIX e CTBHI) YCBOEHUHA
pabora o0y4aomuxcst
1 2 3 4 5 6
IHepsoii kype (136 u)
Beeoenue. Beoonoe Cooepoicanue yuebnozo mamepuana 2
nosmopenue. 1-2 MateMaTrKa B HayKe, TEXHUKE, JKOHOMUKE, HHPOPMAITHOHHBIX 2 OsHakoMIIeHHE C pONBIO MAaTeMaTHKH B HayKe, TEXHHKE, OKOHOMIKE,
TEXHOJIOrUIX U HpaKTI/I"IeCKOﬁ NIeSITEIbHOCTU I/IH(i)OpMa]_II/IOHHI)IX TCXHOJIOTHAX U HpaKTH‘{eCKOﬁ JCATCIIBHOCTH. 1
3 : O3HaKOMIIEHHE C LeIsIMHU U 3a/ladaMy U3YYCHUS MaTEMAaTUKHU IIPU OCBOCHUH
a71a91 Ha IIPOUCHTBL. npodeccuii CITO u crnermansaocteii CITO.
Pa3zoen 1. Cooepoicanue yuebno2o mamepuaia 14
Pazeumue 3-4 Tema 1.1 [leiicTBUTEIbHBIE YHCIA. 2 BeoimonHaTh apudMeTHUecKue JAEHCTBUS HaJ YHCIAMH, coderas
ROHAMUSL O YUCTe. HarypasbHsie, Heibie U PAIMOHATBHBIE YHCIIA: CPABHEHHE, YCTHBIC H [THCBMCHHBIC HIPHEMED
CpaBHUBATH YMCJIOBBIC BBIPAKEHUSA, 2
Oprr‘HeHI/Ie' HaXOJIuTh omMbOKH B HpeO6pa30BaHI/I$IX W BBIYHCIICHUAX (OTHOC]/ITCSI KO BCEM
[Ip.p. IlpumMeps! Ha Bce AEHCTBUSI C paliMOHAIBHBIMHI YHCIAMH. TTyHKTaM MPOrpaMMEI).
5-6 ParmmonansHbIe Ynca: 3aMeHa OOBIKHOBEHHOH poou 2
JECATUIHOM, U HaoOopoT. [lepron qpodu. 3
IIp.p. Pemenne npumMepoB Ha Bce AEHCTBHS C JPOOSIMHU.
7-8 JHeiicrBuTtenpHble yncaa. Monyns 4ucia. 2
IIp.p. IlpencraBienne nepuoanIecKOl AECATUIHON TpoOH 2
OOBIKHOBEHHOH.
9-10 ClioxeHue, BbIUUTaHUE, YMHOXKEHHUE U JICJICHUE 2
MppanMOHATIBHBIX YHCEIL. 3
[Ip.p. Ilpumeps! Ha Bce AEHCTBUS ¢ MPPALIMOHAIEHBIMH
YHCIIAMHU.
11-12 Tema 1.2. beckoHEeYHO YObIBAKOIIAS TeOMeTPHYECKast O3HaKOMUTECS C NMOHATHEM YHCIIOBOH I10C/IEI0BATENLHOCTH, CIOCO0aMu ee
nmporpeccusi 3a/]aHUs], BBIYMCICHUSIMU €€ YJICHOB.
r ) (1) 2 O3HAaKOMHUTHCS C BBIUHCIEHHEM CYMMBI 0ECKOHEYHOI'0 YHCIOBOIO psga Ha 2
COMETpUHECKas IPOrpeCcCs. DOPMYIILI N-TO TICHA U CyMMBbI MpUMEpe BBIYUCICHHS CYMMbI OECKOHEYHO YOBIBAIOIICH T'eOMEeTpUYeCKOM
N-TIEPBBIX WIEHOB '€OMETPUIECKON IPOrPECCHH. TIporpeccH.
13-14 Beckoneyno y6HBaIOHIaH reoMeTpHuYecKas Mmporpeccus, 2 Pemate 3agaun Ha an/IMf:HeHI/Ie (hopMyIIBI CYyMMBI OECKOHEUHO yObIBaromIeit
TEOMETPUIECKOU ITPOrPECCUH.
(dopMyna CyMMBI. 2
IIp.p. Beraucnenue cyMMBI YWIEHOB T€OMETPUUIECKON
MIPOrPECCUH.
15 [Mpubmmxennsie Beruucienus. [pubnmkeHHoe 3HaueHnEe 1 Haxomwuth MpHOMMKCHHEIC 3HATCHHS BEIHIHH H MTOrPEITHOCTH
BEJIMYHHBI U IOPELIHOCTH IIPUOIIHKCHHUIT BBIYHCIICHNH (a0COMIOTHAS M OTHOCHTEINbHAS); 1
16 KonTpoasHno-nposepounas padora. [Ipumeps! Ha Bce 1 3
JICWCTBHS C IEHCTBUTEIbHBIMU YHCIIAMH.
Pazoen 2. Kopnu u Cooepoicanue yuebno2o mamepuaia 10
CMeneHu. 17-18 TeMa 2.1. Kopeﬂb CTeIIeHU n>1 U ero CBOﬁCTBa. 2 O3HAKOMHUTBLCS C IOHSATHEM KOpHSA n-it CTCIICHH, CBOMCTBaMH pagukaioB U C 2
ApudmeTnueckuii KOPEHb HATYPAJIBHOMN CTENEHHU U €ro TPABHTAMH CPABHCHHCM KOPHCH.




CBOﬁCTBa, H3BJICYCHNUC KOPHSL n-¥ CTCIICHH.

DopMynHpoBaTh OIPENEICHHEe KOPHS H CBOHCTBA KOpHEeH. BeMmcIsATh u
CpaBHHMBATh KOPHH, JelaTh NpPUKHUAKY 3HaueHHs KopHS. IIpeobpa3oBbIBaTh

19-20 | Beruucnenue u cpaBHEHHE KOPHEH. 2
o YHCIIOBBIC H 6yKBeHHI)Ie BBIPpAXKEHUSA, COACPKAIUE paTUKaAJIbL.
HpeO6pa3OBaHHe BBIpa)KeHI/H/I’ COHep)KaHII/IX pa'HI/IKa'HBI' BeimonusaTe pacueTsl 1o d)OpMyIIaM, COoAECpKAIMUM paguKallbl, OCYLIECTBIIAA
C.p. IIprMeHeHne CBOICTB KOPHS N-1 CTENEHU K BEIYUCICHUIO HEeoOXOAMMBbIE IOACTAHOBKU U [IPe00pa3soBaHsL.
I/IppaHI/IOHaJ'IBHBIX BBIpa)I(eHI/Ifl. O3HAKOMUTBLCS C IIOHSATHEM CTEIEHH C HeﬁCTBHTeHLHLIM IIOKa3aTECJIIEM.
< HaXOI[I/ITI; 3HAYCHUS CTCIICHHU, HCIIOJIB3YS npu HCO6XOI[I/IMOCTI/I
21-22 | Tema 2.2. CTeneHb ¢ pAlIMOHAJIbHBIM U JIEHCTBUTETbHBIM
HWHCTPYMEHTAJIBHBIE CPEACTBA
noKa3sarejem. 3anuceBaTh KOPEHb N-if CTENEHN B BUJIE CTENEHN C IPOOHBIM TOKA3aTeNEM U
CrerieHb ¢ JII00BIM LETIOUNCIICHHBIM IT0Ka3aTelleM, CBOHCTBA 1 Hao06OpOT.
CTEIICHU (HOBTOpeHI/Ie). cDOpMyHPIpOBaTL CBOMCTBA cTeneHel. BeIUUCIATE CTENEHH C panroHaJIbHBIM
v TI0Ka3aTeyIeM, A€IaTh IPUKUIKY 3HAUCHUA CTCIICHU, CPABHUBATH CTECIICHU.
OnpeneneHre U CBOMCTBA CTENEHH ¢ PAMOHAIBHBIM 1
Hp606p330BLIBaTL YHUCJIOBBIC H 6yKBeHHLIe BBIpAXXE€HUS, COLACpKAIIUEC
[IOKAa3aTEIeM. CTETIEHH, TIPUMEHSIS CBOHCTRA.
23-24 | OmpeneneHue U CBONMCTBA CTEIICHHU C ICHCTBUTEIEHBIM
TIOKA3aTENEM. 2
C.p. [IpeoOpa3zoBanmst BRIpAKCHHUH, COJCPIKAIIIX CTCIICHU.
25 O06o0menne 1 cucTeMaTH3anus 3HaHui 1o Teme «CTerneHn u 1
KOpHI.
26 KonTponsnas padora Nel no teme «/leiicTBUTE1bHBIE 1
unciaa. CreneHsb U eé CBOMCTBAY.
Pa3zoen 3. Cooepoicanue yuebno2o mamepuaia 10
Cmenennas 27-28 | Tema 3.1. CteneHHasi pyHKIMsI, ee CBOiiCTBA U rpaduk. 2 Beraucrienne sHaueHnii GYHKIHHA M0 3HAUCHHIO apryMEHTA.
dyurxyus. 29-30 | Tema 3.2. PaBHOCWIBHBIE YpPaBHEHHS U HEPABEHCTBA. Haog:gfeneme HOIOAKCHHS TOUKH HA TPAGHKE 110 €€ KOOpIHATAM 1
PaBHOCHJIBHOCTE ypaBHEHHIT i HEPABEHCTB, IPEOOpasoBaHNUe 2 Hcnonb3opanue cBOHCTB GyHKIMI UIs cCpABHEHUS 3HAUEHUH CTereHel.
JAAHHOT'O YPABHCHUS B YPABHCHHC — CIICACTBUC. OnpenenaTh  paBHOCHUIBHOCTb — BBIDAXKEHWH C  paaumkanamu. Pemats
31-32 | Tema 3.3. UppaumoHaiabHble ypaBHEHHS. MppalHOHAJILHBIC ypaBHeHHA.
WppanmonaiabHble ypaBHEHUS, METO/] BO3BEICHHS B KBAApaT 2
o0enx yacrell ypaBHEHHS], IOCTOPOHHUE KOPHH.
33-34 | Tema 3.4. CucteMbl HPPALMOHAIBHBIX YPaBHeHHH. MeTos 2
3aMEHBL.
35 O06o00menne 1 cucTeMaTH3anus 3HaHUH TI0 TeMe 1
«/ppanoHasibHbIe YpaBHEHUSI M METOJIBI MX PEIICHUS».
36 KonTpoabsnas padora Ne2 no teme «Crenennasi pyHkuus. 1
HppaunonanbHble ypaBHeHHUs».
Pazoen 4. Cooepoicanue yuebno2o mamepuaia 10
Tokaszamenvb- nas 37-38 | Tema 4.1. Iloka3zaTtesnbHas pyHKuus, ee cBOiicTBa U rpaduk. O3HAKOMHTBCA C TOHATHEM Tpapuka, OMPEACIATE MPUHAICKHOCTE TOUKH
Pynryus TMokasatenbHas (QYHKIMS, CBOUCTBA MOKA3ATENBHOM (YHKIUH, rpaduxy ymiuiu. Ilo dopuyse npoctefilucii saBucHMOCTH ONpEACHATS BU
N 2 ee rpaduka. BeipaxkaTs 0 GopMyIe OIHY IepeMEHHYI0 depe3 IPYyrylo.
l"pa(l)I/IK ITOKA3aTCIILHOU (bYHKHI/II/I. O3HaKOMHUTECS ¢ onpesenenueM GpyHknun, GopMyIpoBaTs ero. Haxonuts
[p.p. [TocTpoeHne rpauKOB MOKA3ATENEHBIX (DYHKITHIA. obmnacTh onpeseneHns 1 061acTh 3HAYCHHH (YHKIIH.
39-40 Tema 4.2. Iloka3zarejabHbIE YPaBHEHHSI. 2 CrpouTs 1 untath rpaduku Gynxuuit. Mccnenopars Gpynkuun.

IMoxaszarenbHOE YpaBHEHUE, METOJl YPABHUBAHMS IIOKA3aTENEH,

O3HaKOMUTBCS C puMepaMu (byHKI_I]/IOHa.HBHBIX 3aBUCUMOCTEH B PpealIbHBIX




METO/I BBEJICHNSI HOBOH IepEMEHHOM.
C.p. Penenue nokasaTenbHbIX ypaBHEHUI.

41-42

Tema 4.3. Iloka3aTeqbHbIC HEPABEHCTBA.

Iloxa3aTenbHOE HEPAaBEHCTBO, METOJ| PEILICHHS TOKA3aTEIbHBIX
HEPaBEHCTB.

C.p. Pemenue noka3aTenbHbIX HEPABEHCTB.

Tponeccax u3 CMEXHBIX TUCHUIIIAH.
Pemats mokazarenbHbie YpaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM
aJropuT™Mam.

43-44

Tema 4.4. CucreMbl IOKA3aTEIbHBIX YPABHCHUH U
HEPABEHCTB.

CucTeMbl IOKa3aTENbHBIX YPABHEHUI U HEPABEHCTB, METOJ
TIepEeMEHHBIX, CHOCO0 MOJICTAHOBKH.

Pemath cucTeMbl TOKa3aTeIbHBIX ypaBHeHI/II\/'I 1 HEPABEHCTB, UCIOJIb3YsI METOX
3aMEHbI IEPEMEHHBIX, croco6 MMOACTaHOBKH, Croco0 CIIOKEHHUS.

45

O000111eHHE U CUCTEMATH3AIMs 3HAHUH 110 TEME
«IToka3zarenbHbIe YPaBHEHMUS, HEPABEHCTBA, CHCTEMBbD)

46

KonTtpoubHnas padora Ne3 no teme «IlokazarenbHas
(pyHknus».

Pa3zoen 5.
Jlozapugpmu-
yeckast (YyHKyus.

Cooepoicanue yuebHo2o mamepuana

47-48

Tema 5.1. Jlorapudmsl.

Omnpenenenne noraprgma, OCHOBHOE JIorapru(pMuieckoe
TOXIECTBO.

JecATHYHBIC U HATYPAJIBHBIEC JT0rapH(PMBI.

[1p.p. Berancnenue goraprnmMoB 10 ONpEeTICHHUIO.

49-50

Tema 5.2. CpoiicTBa J10rapumos.

OcCHOBHBIE CBOICTBA JIOrapu(MOB: JIorapu(M IpoU3BeICHNS,
sorapu(M 9acTHOTo, JIorapudM creneHy, Gopmyna rnepexosa.
C.p. [IpumeneHne cBOMCTB J10rapr(MoB K BEIYHCICHHIO
3HAYECHUU BBIPAYKEHUI.

51-52

Tema 5.3. Jlorapupmuueckas pynknus, e¢ cBoiicTBa 1
rpagux.

[p.p. Iocrpoenue rpadukos JorapumMudeckux QGyHKOUH.
CpaBHeHHe JIOrapr(MOB.

53-54

Tema 5.5. Jlorapudpmudeckne ypaBHeHHs M METO/bI UX
peleHus.
C.p. Penienne npocredmmx Jiorapu)MUIECKUX YpaBHEHHUH.

BBIIOHATE TPeoOpa3oBaHUst BEIPAKCHHUI, IPUMEHSIE pOPMyJIbI, CBSI3aHHBIC
€O CBOMCTBaMH JIOrapr()MOB ¥ ONpPECICHHEM.

Ompenensats 001aCTh JOIIYCTUMBIX 3HAYECHUH JIOrapH(pMHIECKOT0
BBIpakeHHs. Pemats npocreiinme orapuMudeckie ypaBHEHHS.

Beraucnars 3HadeHus (GYHKIMM 110 3HAYEHUIO aprymeHra. OmnpenemiTb
MOJIOKEHUE TOYKH Ha Tpaduke [0 ee KOOPJHHATAM U HA00O0pOT.

Crpouts rpaduku sorapudmMuaecknx QpyHKIuH.

Hcrnons3oBath cBoiicTBa (DYHKIWH IS CpaBHEHWs 3HaYeHHH Jorapudmos,
PeIIeHNs TPOCTEHIINX JIOTapH(GMHUIECKIX HEPABEHCTB.

55-56

Tema 5.6. JlorapupMmuyeckue HepaBeHCTBA M METOAbI X
peueHus.
[p.p. Pemenue mpocredmmx rorapu()MUICCKUX HEPABEHCTB.

57-58

Tema 5.7. Pemienne norapudMudecKuX ypaBHeHHN U
HePaBeHCTB, CHCTEM YPaBHEHMIi.

Mertozp! pemieHust Jorapu()MHUIECKUX ypaBHEHUH, HEPABEHCTB,
AJITOPUTMBI PEUIEHHs JIOTapU(PMUIECKIX HEPABEHCTB B

Pemats J'IOI‘apI/I(bMI/I‘IeCKI/IC YpaBHEHUA W HEPABEHCTBA 110 HN3BECTHBIM
aJropuT™Mam.




3aBUCUMOCTH OT OCHOBAHUsI.

59

O000111EHHE U CUCTEMATU3AIMS 3HAHUH 110 TEME
«Jlorapupmuueckre ypaBHEHUsI, HEPABEHCTBA, CUCTEMbBD)

60

Konrtposbhas pabora Ne4 no reme «JIlorapupmudeckasn
pyHknus».

Paszoen 6. Ilpsmvie
U nIOCKOCTU 8
npocmpancmee

Cooepoicanue yuebno2o mamepuana

26

61-62

Tema 6.1. Ilpeamer cTepeoMeTpun. AKCHOMBI
cTepeoMeTPUHU U HEKOTOPBIE CJIeICTBUS U3 HUX.
CrepeomeTpust KaKk pa3ziern FTeOMETPHH, OCHOBHBIE TIOHSATHS
CTEPEOMETPHUH: TOYKa, NPsIMast, INIOCKOCTh, ITPOCTPAHCTBO.

cDOpMyJ]PIpOBaTI) 1 OIPUMEHATH aKCHOMBI CTEPEOMETPUHN U CIIEACTBUS U3 HUX.
3HaTh YCI0BUA CYIIECTBOBAHUSA IIIOCKOCTH.

63-64

Tema 6.2. IlapajiesibHbIC IPSAMbIE B IPOCTPAHCTBE.
IMapannenbHOCTHL TPeX NPSIMBIX.

B3anMHOe pacnonoxkeHue NpsMbIX B IPOCTPAHCTBE,
napajulenbHbIe NPSIMBIE, CBOICTBO MapallIeIbHbIX MPSIMBIX.
IIp.p. Pemenue 3anau Ha napajieabHbIE MIPSIMBIE B
IIPOCTPAHCTBE.

DopMyIpPOBaTh U IIPUMEHSTH IPU3HAKKA B3aUMHOT'O PACIIOJIOKECHUS IPIMBIX K
TIOCKOCTEH.

PacrioznaBaTh Ha depTexax W MOJAENSAX pa3IMYHbIE ClIydyad B3aMMHOTO
PacIONOKEHUS HPSAMBIX U TUIOCKOCTEH, apryMEHTHPOBATh CBOM CY)KICHHSL.

65-66

Tema 6.3. Ilapa/LiieJIbHOCTD NPSAMOMH M IIOCKOCTH.
Orpenenenye U MpU3HaK NapajiyieIbHOCTU IPSIMON U
IUIOCKOCTH.
IIp.p. Pemienue 3anay Ha napajjieIbHOCT TPSIMON U
IUIOCKOCTH.

HpI/IMeHﬂTL TIpU3HAKU U CBOMCTBA PACIIOIOKEHUSA IIPSAMBIX U TIOCKOCTEH npu
peuIeHny 3aaa4.

67-68

Tema 6.4. Ilapa/IeIBHOCTD ILIOCKOCTEIA.

Onpenenenne napauiebHbIX MIOCKOCTEH, TPU3HAK
MapaJyIeIbHOCTH IBYX IIOCKOCTEH, CBOMCTBA IapalIeIbHBIX
IUIOCKOCTEH.

DopMyMpOBaTh ONPEACICHHUS, IPU3HAKU U CBOWCTBA HapalIeIbHBIX
TIOCKOCTEH.

69

Tema 6.5. CxkpemuBaomuecs npsiMbie.
OmnpenenieHne CKPEeIMBAIOIINXCS TIPSIMBIX, IPU3HAK
CKPEIIMBAIONIUXCS MPSMBIX.

TIpuMeHSTh PU3HAK U ONPEACICHUE CKPEIIMBAIOIINXCS IIPSMBIX ITPU PEIICHUH
3a/1a4.

70

Tema 6.6. YroJ Me:xay NpsIMbIMH B IPOCTPAHCTBE.
Tect no TeMe «IIpsiMbIE B IPOCTPAHCTBEY.

BeimosHsaTh TIOCTPOCHHUSA YIJIOB MEXKAY IMPSAMBIMH B IPOCTPAHCTBE II0
OIHUCAaHUIO U paCIiO3HaBaTh UX HA MOJECIIAX.

71-72

Tema 6.7. TeTpadap u napajuieaenumnes.

Onpenenenne TeTpas/pa, napauienenumnena (BepnHbl, peopa,
rpaHn); U300paKeHHE TETPad/pa W Mapaiiesenuiesia.

IIp.p. IlocTpoenue ceueHnii TeTpasapa U Napaielenunena
IUIOCKOCTBIO.

PemaTe 3a1a4u Ha BHIYHCIICHHE [€OMETPHICCKHX BEIMIUH.
ITpumeHsATH HOPMYIIBI U TEOPEMBI INIAHUMETPHU JJI1 PEIeHUs 3a/1a4.
XapakTepu3oBaTh ¥ H300pa)kaTh CEICHUS.

73-74

O06o0meHre 1 cucTeMaTH3anus 3HaHUH 10 U3yIeHHOH TeMe.
KonTpoabsnas padora NeS o teme «IlapajienbHocTh
NPSAMBIX H II0CKOCTE».

75

Tema 6.8. IlepnenuKyJisipHble NPAMbIC B IPOCTPAHCTBE.




HepHeHHI/IKyJ'IHpHOCTB MpsAMBIX, HpHMOﬁ " ITIJIOCKOCTH,
CBOMCTBa NPAMBIX, ICPHCHANKYJISAPHBIX K IIJIOCKOCTH.

HW306paskaTh Ha PUCYHKAX H KOHCTPYHPOBATh Ha MOJEISX IEePICHIUKYIISIPBI X
HAKJIOHHBIE K TIIOCKOCTH.
OmnuckBaTh pacCTOSHHE OT TOYKHU J0 INIOCKOCTH, OT IIPSIMOMN IO INIOCKOCTH,

76 Tema 6.9. Ilpu3HaK mepreH MKy IIPHOCTH NPSMO 1 1 MEXY IUIOCKOCTSIMH, M@Ky CKPELIHBAIOIIHMU IPSIMBIMHU, MEXKLY
IJIOCKOCTH. IIPOH3BOIBHBIME (PUTYPAMH B IIPOCTPAHCTBE.

77-78 Tema 6.10. PaccTosiHHE 0T TOUKH 0 ILIOCKOCTH. @DopMyInpoBath 1 AIOKA3BIBATE OCHOBHBIE TEOPEMBI O PACCTOSHMAX (TeopeMsl
PaccrosHue oT TOUKH 10 IIOCKOCTH, OT NPAMOH /10 TUIOCKOCTH, ;i;”;g;;‘;;‘i‘f: ;I(;];)?fi;::; )n MOJEJISIX PACCTOSIHHS H 00OCHOBBIBATH CBOH
PACCTOSAHUC MCIKAY IMapaJUICIIbHBIMU INIOCKOCTAMMU. 2 CYKJICHHUS.

IIp.p. Pemenue 3anau no teme «llepnenaukynsp u
HaKJIOHHBIC) .
79-80 Tema 6.11. Teopema o Tpex nepnenaukyiasipax (TTII). OmnpesieNaTh U BBIYHCIIATE PACCTOSHUS B IPOCTpaHCTBE. IIpuMenaTs Gpopmys:
Teopema 0 Tpex MEepIEHANKYIApax U obpaTHas ei. 2 M TCOPEMBI [LTAHMMETPUH JUTT PIICHIT 3a/1a.
N306paxarh Ha PUCYHKaX U KOHCTPYHPOBATh HA MOMENSAX YIJIBI MEKIY
Up.p. Pemenne 3axay va npumenenue TTII. HPSIMOH U IIOCKOCTBIO U 00OCHOBBIBATH IOCTPOCHHE.

81-82 Tema 6.12. Yroa MEKITY rlpﬂMOﬁ M INIOCKOCTBIO. 2 DopmMynpoBaTh ornpeeseHus, IpU3HAKH U CBOMCTBA MEPHIEHIUKY IS PHBIX
Omnpezenenne yria MeKIy IpIMOH U IIOCKOCTBIO, IIOCKOCTEH, IBYTPAHHBIX H JINHEHHBIX YIJIOB.

M300paiKeHHe YIVIa MKy IPAMOM H IIOCKOCTBIO. E;(I:I;(());I}I;I:;:TLI:/IO;LI;O;I;;IZHH?(THOB MEKIYy IUIOCKOCTSIMH 10 OIHMCAHHIO H
Lp.p. Pemenye 3a1a4 Ha yroa MeX/y IpsIMOii U INIOCKOCTBIO. IIpUMeHSTh TEOPHIO Ui 00OCHOBAHHSI IIOCTPOCHHI! H BBIYU CIICHHUIA.
83-84 Tema 6.13. I[Byl"pﬂﬂl-lblﬁ yroda. JInHeHHbIi yroa ApryMeHTHpOBaTh CBOU CYXIEHHS O B3aMMHOM PACIOJI0KEHHH
JIBYTPAHHOTO YIJIA. 2 HPOCTPAHCTBEHHBIX (GUTYP.
Pemenne 3a/1a4 Ha HAXO0XXJACHUC yTIJla MCIKAY INIOCKOCTIMMU.
Tema 6.14. IIpu3Hak nepneHIUKyYJISIPHOCTH ABYX
85 IJI0CKocTeH. [leprnen MKynsIpHOCTh IIIOCKOCTEN: 1
OIpeICNICHUE, IPU3HAK.
86 KonTpoabsnas padora Ne6 no teme «IleprneHauKyIsapHOCTD 1
NMPAMBIX U IVIOCKOCTCH).
Paszoen 7. Cooepoicanue yuebno2o mamepuaia. 38
OcHogbl mpuzono- 87 Tema 7.1. Paguannasi Mepa yria. Wsyunte paguaHHbI METOX M3MEPEHHS YIIOB BPALlCHHS M HX CBA3b C
Mempuu. PajuaHHas Mepa yria, rpaLycHast Mepa yIiia, IepeBos rpajsycHoil Mepoii. M300paxars yriibl BpAICHUsI HA OKPY>KHOCTH, COOTHOCHTb
N . 1 BEJIMYHHY YIIIa C €r0 PAaCIIONI0KECHUEM.
paauaHHOU MEPLI B I'palyCHYIO, ICPCBOA I'palyCHONU MCPhBI B
paauaHHYIO. DopMyIHpPOBATH OIPE/IEIEHUS TPHIOHOMETPHIESCKHUX (YHKIUIT 11 YTIIOB
88 Tema 7.2. [1oBOPOT TOYKH BOKPYI HA4AJIa KOOPAUHAT. HOBOPOTA U VISl OCTPBIX YIJIOB IPSIMOYT OIBHOTO TPEYTrONbHHUKA U OOBSCHSITH
Ip.p. TlocTpoeHue TOYEK EMHUYHON OKPYKHOCTH, 1 X BIAHMOCBA3D:
MTOJTYYCHHBIX TOBOpoToM ToukH P(1;0) Ha yroix 0.
89 Tema 7.3. OnpenesieHue CHHYCa, KOCUHYCA, TAHT€HCA H 1
KOTaHIreHca yrJja.
90 Tema 7.4. 3HaKu CHHYCa, KOCMHYCA M TAHI'CHCA 110 1
KOOPAUHATHBIM Y€TBEPTAM. IIpUMeHS T OCHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA [l BBIYHCICHUS
91-92 | Tema 7.5. 3aBHCUMOCTBH M€Ky CHHYCOM, KOCUHYCOM, 3HAUCHHIT TPUT OHOMETPHUECKHX (DYHKIIHH 10 O/IHOM M3 HHX.
TAHT¢HCOM U KOTAHI'€HCOM OHOI'0 M TOI'O K€ yrJja. 2

[Ip.p. Penienue tpuronomerpuueckux 3agau.




93-94

Tema 7.6. TpuronomMmeTrpudeckune TOKICCTBA.
Cnoco0bl 10Ka3aTeJIbCTBA TOXKIECTB.
Mp.p. [IpeoOpa3oBaHUs TPUTOHOMETPUICCKAX BBIPAXKCHUI.

95

Tema 7.7. CuHyc, KOCHHYC, TAHTEHC M KOTAHT€HC YIJI0B 0
u -0. IloBopor Touku Ha yron 6 u -0, (opmymnsl cuHyca,
KOCHHYCA M TaHIeHca YriioB 0 u -0.

96

Tema 7.8. ®opMyJIbI C10KEHHSA.

(opmyIbl cHHYCA M KOCHHYCA CYMMBI JIBYX YIJIOB, ()OPMYJIbI
CHHYCa ¥ KOCUHYCA Pa3HOCTH apI'yMEHTOB).

Ip.p. IlpumeHenne GopMyIt CIOXKEHHUS K ITPeoOpa30BaHHIO
TPUTOHOMETPUYECKHUX BBHIPAKECHHH.

97-98

Tema 7.9. CuHyc, KOCHHYC U TAHTEHC IBOITHOIO yrJja.
(PopmMynsl IBOHHOTO apryMenTa, (OpMYIIbI TOHKEHUS
CTEIICHN).

[Ip.p. IlpumeHenne GpopmMy:1 JBOIHHOTO apryMeHTa K
IpeoOpa30BaHHUIO0 TPUTOHOMETPUIECKUX BBIPAYKCHUH.

99-100

Tema 7.10. ®opMyJibl NPUBEICHHS.
[Ip.p. Ilpumenenue Gpopmy:t mpuBeeHNs K TpeoOpa3oBaHUIO
BBIPAXEHUI.

101-
102

Tema 7.11. Cymma u pa3HocTb ciHycoB. CyMMa M pa3HOCTh
KOCHHYCOB.

Ip.p. [IpeoOpazoBanne CyMMBI U Pa3HOCTU
TPUTOHOMETPUYECKHUX (PYHKIMI B ITPONU3BEACHHE.

103

O000111eHE U CHCTEMATH3ALMS 3HAHUH 110 TEME
«Tpuronomerpuueckre HopMyJIbI».

104

KonTpoasnas padora Ne7 no teme «Tpuronomerpnyeckue
¢hopmyansm.

W3yunts OCHOBHBIE (DOPMYNBI TPHTOHOMETPHU: (OPMYIBI  CIIOXKEHHS,
YIBOCHHS, IIPpeoOpa3OBaHUS CyMMBI TPUTOHOMETPHYECKHX (YHKIUH B
IIPOM3BE/ICHHE U IIPOM3BEJCHHS B CyMMY U IIPUMEHATh IIPU BBHIYHCICHUH
3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAXKEHHS M YIIPOILEHUS €ro.

O3HaKOMHTBHCS CO CBOMCTBAMU CUMMETPHUHU TOYCK Ha eZlHHH'{HOﬁ OKPY>KHOCTU
1 IIPUMEHATH UX Ui BbIBOJA d)OpMyJ'l NIpUBEACHUS.

105-
106

Tema 7.12. YpaBHeHHe cos X = a.

ApKKOCHHYC YHCIIa, ypaBHEHHUE cos X = a 1pu a= -1; 0;1, obmas
(dopMyna KOpHEH ypaBHEHHUs COS X = a.

[Ip.p. Pemenue npocTedmyx TPUrOHOMETPUYECKUX YPABHEHUI.

107-
108

Tema 7.13. YpaBHeHnue sin x =a.
ApKcuHyC 4yHcia, ypaBHEHHE Sin X = a (4acTHBIE CITydan),
(opMyna KopHell ypaBHEHHs sSin X = a.

109-
110

Tema 7.14. YpaBHeHune tgx=a.

ApkraHrenc uncina, (popMmyina KOpHEH ypaBHEHHS

tg x =a.

IIp.p. Pemenue TpuroHOMETpUUECKUX YPAaBHEHUMN, CBOASIIUXCS
K IIPOCTENIINM.

O3HAaKOMUTHCS C TIOHATHEM OOPATHBIX TPUTOHOMETPUIECKUX (PyHKIUIH,
W3yduts onpe/eneHus apKCUHyca, apkKOCHHYCa, apKTaHIeHca YHCIa,
(hopMyIHpOBaTh HX, H300paKaTh Ha SAUHUIHOH OKPY)KHOCTH, IPUMEHSATH IIPU
PeIIeHUH ypaBHEHHIL.
PemaTs o gpopMyIaM H 110 TPUTOHOMETPHIECKOMY KPYTy IIpocTeiime
TPUTOHOMETPUYECKHE YPABHEHUSL.




111-

Tema 7.15. Tpuronomerpu4eckue ypaBHeHusl, CBOASIIUECS

112 K ajJredpanyecKuM MeTOAOM 3aMeHbl. 2 N y
IIpuMeHsTh 00IIMe METOIBI PeLICHHs ypaBHEHHH (IPUBEICHUE K JINHEHHOMY,
ypaBHeHI/IH’ CBOZIAIIIMECA K KBaHpaTHBIM u HpO6HO - KBaJpaTHOMY, METOI Pa3JI0KECHUSI Ha MHOXHUTEIN, 3aMEHBI HepeMeHHOﬁ) pu
palMOHAJIBHBIM C TIOMOIIBIO 3aMEHbI IIEPEMEHHBIX. PelICHUH TPHTOHOMETPHYECKHX YPaBHEHHI.
113- | Tema 7.16. OxHOpoAHBIE TPUTOHOMETPHYECKHE YPABHEHHS
114 U MEeTOJbI UX pelleHusl. 2
[Ip.p. Pemenre ogHOPOAHBIX TPUTOHOMETPHUUECKUX YPaBHEHHUN
I u Il crenenu.
115 Tema 7.17. YpaBHeHus1, pemiaeMble pa3JioKeHHEM JIeB O 1
YACTH HA MHOKHTEJH.
116 O06o0meHne 1 cucTeMaTH3anus 3HaHUH TI0 TeMe
«TpuroHoMeTpuIecKre ypaBHEHUS. 1
C.p. Pemenue TpuroHOMETpUUECKUX YPAaBHEHH.
117 Tema 7.18. O6s1acTh onpeesieHNs, MHOKECTBO 3HAYCHHIT
TPUTOHOMETPHYECKUX (pyHKIMiA. 1
[Ip.p. Haxokaenne obiacTy onpeesieHust 1 MHOXKECTBa
3HAYEeHUH QYHKIUH.
Tema 7.19. UéTHOCTH, HEYUETHOCTD, NEePUOAMYHOCTD O3HaKOMHUTBCA € ) HOHATHEM HENpPEPLIBHOH HEpHOAMYECKOH  (yHKIMH,
118 | Tpuronomerpurieckux bymicuumi (nepox gy, L | komimen & ommmen. sapuonasein. woresam - pmepn
HaUMCHBIINY TIOTIOKUTEIILHBIN HepI/IO’H)' TapMOHHUYECKUX KoJIeOaHMit A1 ONMHCaHHuA IPOLECCOB B (1)I/IBI/IKC u JOpyrux
Tect mo Teme «CBoHCTBa QPYHKIHIN. 00MACTSIX 3HAHMSL.
119- Tema 7.20. ®yHKUHUA Y = COS X, €€ cBOMCTBA U rpaduK. O3HaKOMHTBCS ¢ TOHATHEM Pa3speIBHOH  IEPUOAMYECKOH  DYHKIMH,
120 | T Mocrpoene s vt y = cos x-+a B Nl o R
Y= kcos x ¢ momouipio HpeO6pa30BaHI/II/I. TPUTOHOMETPUYECKHX byHKIM, JUIst pelenus IPOCTeH MUX
121- Tema 7.21. ®ynkuusi y =sin X, ee cBoiicTBa U rpauk. TPHTOHOMETPHIECKUX yPABHEHHIA.
122 Ip.p. IMocrpoenue rpaduxos GyHKnMii y = Sin x + a, 2 BrinonuaTs npeobpa3oBaHue rpaguKoB.
y = ksin x ¢ nomonipio npeodpa3oBaHuid.
123- | Tema 7.22. ®ynknus y = tg x, ee cBoiicTBa U rpaguk.
124 I'paduaeckuii ciocod pemeHnst TpUrOHOMETPUIECKUX 2
YpaBHEHHH 1 HEPABEHCTB.
125 Pemenne TpuronomMerpuydecknx ypapHenuii. OTéop KopHeii. 1
126 KonTpoabsnas padora Ne 8 no reme «Tpuronomerpnueckne
ypaBHeHusi. Tpuronomerpudeckue GyHKIHMH YUCI0BOT0 1
aprymeHTa».
Pa3zoen 8. Cooepoicanue yuebno2o mamepuaia 10
Onemenmul 127 Tema 8.1 KomOunaropuka. IlpaBuio nponssenenns. 1 WsyanTh  mpaBMia  KOMOMHATOPHKM W NPUMEHATh  TPH  PEIICHHH
xombuHamo- 128 Tema 8.2 HepeCTaHOBRH' Pemmenne 3a1a4. 1 ;Zhnﬁgfmigf;g;lfjﬁ?:ﬁme 3a7aud  METOAOM Iiepebopa M MO IIPaBHIY
PUKU. 129- Tema 8.3. KomOunaropuka. Pasmemenusi. ®opmyna 2 YMHOJKEHH.
130 HAXO0KACHUA YUCJIA pa3MemeHm71. O3HAKOMUTBCS € IOHATHSAMH KOMOUHATOPUKH: Pa3MEIICHHAMH, COYCTAHHIMHU




Pa3mennieHusi ¢ MOBTOPEHUSIMH. U IIepeCTaHOBKAMU ¥ (hOPMYIaMHU JUIS X BEYHCICHHUS.
131- Tema 8.4. CoueTranus u ux cpoiicrea. @opmyJia noacuéra OOWACHATL M NPHMCHAT: (OPMYILI JUIA - BIMHCHCHHA  pasMeleHnil,
o 2 TIEPECTAHOBOK U COUECTAHUU IIPU PEUICHUHU 3a1a4.
132 “IMCJIA COYETAHNH. Osnaxomuthbcs ¢ Gunomom HeroTona.
133- Tema 8.5. bunom HproTona. Pemenue 3agau Ha Hepeﬁop 2 Pemate mpakTHYecKHE 3aJaud C HCIOJIB30BAHMEM IIOHATHH M IpPaBUI
134 BAPHAHTOB. KOMOMHATOPUKH.
135 IIp.p. Pemmenne koMOMHATOPHBIX 33124 Ha Pa3MEICHUS, 1
COYETaHUsl, IEPECTAHOBKHU.
136 KonTpoabsnas padora Ne 9 mo teme: «jieMeHTbI 1
KOMOMHATOPUKM.
Bmopoi kypc (149 u)
Pa3zoen 9. Cooepoicanue yuebno2o mamepuaia 12
Onemenmul meopuu 1-2 Tema 9.1. CoObITHS: CITy9aiiHbIC, JOCTOBEPHBIC, HEBO3MOXHBIE, 2
eeposmHocmen u paBHOBO3MOKHBIE. KoMOWHaImu coObITHiA. [IpOTHBOIMTONIOKHOE HsyauTs Kiaccueckoe ONPE/IGTCHHE BEPOATHOCTH, CBOHCTBA BEPOATHOCTH,
Mamemamu-4ecKou COOBITHE TEOPENY O CYMME BEPOITHOCTER.
cmamucmuKku. 3-4 Tema 9.2. BepossTHOCTE COOBITHSL. 2 PaccmoTpers mpuMepsl BEIYUCICHUS BEpOsATHOCTE. Pemats 3agaun Ha
p puUMEp. P
[1p.p. Pemmenne 3a1a4 Ha orpezieieHUE BEPOSITHOCTH COOBITHSL. BBIMHCIICHUE BEPOSTHOCTEH COOBITHHA.
5-6 Tema 9.3. CrioxxeHue BEpOSITHOCTEH. 2
Ip.p. Pewenne 3aja4 ¢ HCIOIb30BaHHEM KOMOMHATOPHBIX O3HAaKOMUTKCS C IPEICTABIEHHEM YHCIOBBIX JAHHBIX U UX
(bOpMyn YHUCJIa COYCTAHUM. XapaKTepuCTUKaAMU.
7-8 Tema 9.4. HezaBucuMele cOOBITHS. YMHOKECHUE BEPOSATHOCTEH.
H P Pemars TIPAKTUYICCKUE 3aJa4U Ha 06p360TKy YHCJIOBBIX JaHHBIX, BBIYUCIICHHUEC
p.p. Pemenue 3anay Ha HaXO)K%[eHI/IeV BEPOSITHOCTH IX XapaKTepHCTHK.
[IPOU3BEICHUS] HE3aBUCUMbIX COOBITHIA.
9-10 Tema 9.5. Cnyyaitnsie BenuuuHsbl. [IpeacraBineHue TaHHBIX B 2
BHJE TaOIUII, quarpamm, rpa¢ukoB. CTaTHCTHYECKAS
BEPOSTHOCTb.
11 O000mIeHNEe U CHCTEMAaTH3aIUs 3HAHUH 110 TeMe « DJIEMEHTHI
TEOPUU BEPOSTHOCTEW U MATEMATUUYECKON CTATUCTUKI. 1
12 K. p. Ne 10 o Teme: «JjieMeHTbI TeOPHUH BEPOSITHOCTEH U 1
CTATUCTHKHY.
Pazoen 10. Cooepoicanue yuebno2o mamepuaia 20
Koopounamer u 13 Tema 10.1. [loHsiTHE BEeKTOPa B MPOCTPAHCTBE. 1 O3HAKOMHUTECS C OHATHEM BEKTOPA.
8EKMOpbL. BexTopsl, MOynb BEKTOPA, pAaBEHCTBO BEKTOPOB, .
ﬂgquCeHuﬂ I/ISy‘II/ITL CBOUCTBA BEKTOPHBIX BEIWYWH, IIPpaBUJIa PA3JIOKEHUS BEKTOPOB B
. KOHHHHeapHBIe BeKTOpBI' CXMCPHOM TIIPOCTPAHCTBEC, IIPaBHJIa HAXOXKICHHUA KOOpAHWHAT BCKTOpa B
Ry P POCTP: p P P
14 Tema 10.2. Ciio:keHue, BBIMUTAHUE BEKTOPOB. 1 NIPOCTPAHCTBE, IIPaBUIIa IEHCTBHI C BEKTOpaMH, 33JaHHBIMI KOOpANHATAMH.
CYMMa Y Pa3HOCTH BEKTOPOB C ITOMOIIBIO MIPaBHIIa W3y4nTh 1eKapTOBY CUCTEMY KOOPIHHAT B IPOCTPAHCTBE, CTPOUTH 10
TpeerJ'IBHI/IKa " MHOFOer.HBHHKa 3alaHHBIM KOOpAWHAaTaM TOYKH U BEKTOPEI, HAXOAUTh KOOPAUHATHI TOUEK.
2 BeraucnaTe PpacCTOAHUA MEXKIY TOYKAMHU 110 q)OpMyJ'ICA
15 TeMa 10'3' yMHOH(eHI/Ie BeKTOpa Ha 4YuCJI0. 1 HpI/IMCHHTB TEOPHIO ITPU PEIICHUHU 3a1a4 Ha HeﬁCTBHﬂ C BEKTOpaMH.
16 Tema 10.4. Kommiianapusblie BekTopsl. [IpaBuiio 1 U3y4uth CKaILIPHOE IPOU3BENCHNE BEKTOPOB.
napaJjJiejienumnesa.




OHPGHGHCHI/IG KOMIUTaHAPHBIX BEKTOPOB, IMPaBUJIO
THapaJuICJICIuIICaa,

17

Tema 10.5. Pa3nosxkeHne BeKTOpa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPAM.

18

pr Pemenue 3aza4 110 TEMCE: «BeKTOpBI B IIPOCTPAHCTBC».

19-20

Tema 10.6. IIpsavoyrojibHas cCCTeMa KOOPAMHAT B
npocrpanctee. Koopaunartel BekTopa.

IIp. p. «IlocTpoeHue TOUKH U BEKTOpPA MO 3aJaHHBIM
KOOpJAUHATAM.

21

Tema 10.7. [JeiicTBuUsI ¢ BeKTOPaMM, 3aJAHHBIMH
KOOP/JMHATAMHU.

22

Tema 10.8. Yron mexny 1ByMsi BEeKTOPaMHU B IPOCTPAHCTBE.

23-24

Tema 10.8. CBsi3b MeKAy KOOPAUHATAMH BEKTOPOB U
KOOPAMHATAMH TOYeK.

IIpocreiimme 3aga4n B KOOPAUHATAX.

IIp.p. Pemenue mpocredmux 3aja4d B KOOpAUHATAX.

25-26

Tema 10.9. CxanspHoe nponsBegeHue BEKTOPOB U €ro
CBOlicTBA.

IIp.p. Pemenue 3amau Ha CKaIsipHOE POU3BEICHIE BEKTOPOB,
BBIUHCIICHHUE YIJIa MEX]y BEKTOPAMH.

27-28

Tema 10.10. Berancinenue yrijia Mexx1y CKpeluBalOIUMHACS
NPSAMBIMH, IPAMOMH M IUNIOCKOCTBIO. Penienue 3anay.

29-30

Tema 10.11. I'eomeTpu4eckue npeodpazoBaHus
NPOCTPAHCTBA: NapaJIeIbHBIH NIEPEHOC, CHMMETPHUS.
IIp.p. Pemenue 3amau no teme «/IBHKeHUsD.

31

Pemenne 3aaa4 110 TEMCE: «MGTO}_I KOODJAWHAT B IPOCTPAHCTBCY.

32

KonTponbsnas padora Ne 11 no teme: «Koopounamot u
6eKMOpbl 6 NPOCMPAHCHIGE).

ITpuMeHSTh TEOPUIO IIPH PELICHNH 3aa4 Ha eI CTBHS C BEKTOPaMH, Ha
KOOPJMHATHBII METOJI, Ha IPUMEHEHNE BEKTOPOB JJIS BEYUCICHUS BEIMINH
YIJIOB U PaCCTOSHUM.

Paszoen 11.
Mmnoeoepannuku,
naowaos ux
nosepxHoCcmu u
00vém.

Cooepoicanue yuebno2o mamepuaia

33-34

Tema 11.1. ITonarue muororpannuka. Ipusma. Ip.p. Pemenne
3a/1a4 Ha HAXOXKJICHHUE 3JIEMEHTOB ITPU3MBL.

35-36

Tema 11.2. IIpsimas nmpuzma. [Tnomans 60KoBOH 1 MOITHON
nosepxHocTy. [IpaBuiibHas mpusma.

37-38

Tema 11.3. ITapayuienenunen, CBOINCTBO €ro rpaHel U
JHaroHaJiei.

IIp.p. Pemienue 3ama4 Ha KCNOIB30BAHUE CBOWCTB
napajuiesenunena.

39-40

Tema 11.4. IIpsmoyronbHeIi Napauienenunesa. Teopema o
JUIMHE TUaroHaIH NpsIMOYrolbHOr0 Napajulelenunesa.

OnuceBaTh U XapakTEpU30BaTb Ppa3JIMUYHbIE BHUJAbBI MHOI'OTPaHHUKOB,
TIEPEUUCIIATE UX DJIEMEHTHI U CBOICTBA.

I/I306pa)KaTI) MHOTOI'PaHHUKH W BBIIIOJHATH IIOCTPOCHUS Ha HBOGpa)KeHPUIX u
Ha MOJEIAX MHOTOTPaHHUKOB.

Breraucnsrs JINHEHHBIC OJICMCHTHI u YribL B
KOH(i)I/IpraI_II/IHX, ApryMEHTHPOBATE CBOU CYKJICHUS.

CTpOI/ITL HpOCTCﬁmHC CCUYCHUA Ky6a, TIPU3MBI.
HpI/IMCHSITL d)aKTI;I " CB€CHUS U3 INIAHUMETPUH.

TIPOCTPAHCTBEHHBIX




41-42 | Tema 11.5. BerauciieHue miomaan NOBEPXHOCTH U 00bEMa 2 2

HpHMOYFOJ'IBHOFO HapaJ‘IJ‘IeJ‘IeHI/IHGI[a U ero qaCTeI‘/'L XapaKTepI/ISOBaTL n 1/1306pa>1<aT11 CCUCHUSA, paszeepmKu MHO202PAHHUKOS8,
” o o BBIYHUCIIATH IUIOIAAN ITOBEPXHOCTEU.
43-44 TeMa 11’6’ O6T)eM HPHMOI/I U HaKJIOHHOH HpI/I3MI)I' Hp'p' 2 I/I306pa>1<aTL OCHOBHBIE€ MHOT'OT'PAaHHUKH U BBIIIOJIHATE PUCYHKHU IO YCIIOBUAM 2
Pemenne 3a1a4 Ha npuMeHeHue GopMysbl 00bEMa IPU3MBL 3amau.
45 Pemenne 3amayd no reme: «IIpn3ma. [ToBepxHOCTD U 00BEM 1
HpI/I3MI)I» O3HAKOMHTBCS C TTOHSATUSIMH Iomaau 1 061)eMa, aKCHOMaMH M CBOHCTBaMHU. 3
46 KonTponsnas padora Ne 12 no teme «Ilpusma. 1 3
IToBepxHOCTH M 00BbEM NPU3MBD).

47-48 | Tema 11.7. [lupamuna. [locTpoeHne mupamMup! U €€ IIIOCKUX 2

ceueHHl. Perenne 3a1a4 Ha HAXOXKICHUE HIIEMEHTOB CrponTs npocTeine cedenns MHpaMH L. 1
HpI/IMeHﬂTL q)aKTI)I 1 CB€CHUA U3 IINIAHUMETPUH.
HI/IpaMI/IHBI' O3HAKOMHTBCS C TTOHATUSIMH IIomaau 1 061)eMa, aKCHOMaMHM M CBOHCTBaMHU.

49-50 Tema 11.8. HpaBI/IJ'IBHaH InpamMuyza. HpaBI/IJ'Ia TIOCTPOCHUA 2 Pemats 3ajaunm Ha BbIYMCIEHHE IUIOMAAedl IUIOCKHX (UIyp, IpUMeHss
n300pakeHnst MpaMubl. Penenne 3a1a4 Ha HaXOXKICHNE COOTBETCTBYIOIIME (POPMYIILI M (AKTHI U3 ILIAHHMETPHHL. 5
3J€MCHTOB ITUPAMHU/IbI ¥ IOCTPOCHHE CCYCHUI TUPAMUIbL izya'f{fl‘;;ﬁgﬂ;ﬁ;‘gﬂ‘;ﬁgﬁ;ﬁP;Z;’f;e;f{‘]’; gggg;%lHCTBeHH”x Tell, peiate
IIIOCKOCTAMH. W3yunts HOpMyIIbl 411 BEIMHUCICHHS IIOMA(eH TOBEPXHOCTEH

51-52 | Tema 11.9. IToBepxHocTs nupamuasl. Teopema o OOKOBOI 2 MHOTOrP2HHHUKOB.

HOBerHOCTI/I HpaBI/IJIBHOfI HI/IpaMI/II[BI. PeHIeHI/Ie 3a7a4 Ha Pemars 3aJla4yy Ha BBIYHCIICHUC HHOLLIaI[Cﬁ TIOBEPXHOCTH MPOCTPAHCTBEHHBIX 2
o TCII.
HaXO0X/ICHHE IUIONIA N [TOJTHOH NOBEPXHOCTH ITMPaMHU/IBL.

53-54 | Tema 11.10. PaproBenmukue Tena. OO0BEM MUpaMUIEL. 2 )

[Ip.p. Pemmenne 3aa4 Ha BeIUMciIeHHe 00bEMa TMPAMUIBL.
55 Tema 11.11. Yceu€Hnas nupamuja. 1 1
56 Tema 11.12. [IpaBuibHBIE MHOTOTPAHHHKH (TETPasdap, KyO, 1 1
OKTanJIp, TOJEKadIp U UKOCAYIP).
57 Penienue 3a1a4 Ha NpaBWIBHYIO THPaMULY. 1 2
58 KonTpoasnas padora Ne 13 no teme: «[Iupamupga. 1 3
IoBepxXHOCTH U 00bEM MUPAMMIBIY.
Pa3zoen 12. Tera u Cooepoicanue yuebno2o mamepuaia 20
nosepxnocmu Tema 12.1. HI/IJ‘II/IHZ[p. CeueHus LAJIUHAPA TUIOCKOCTSMM. 2 O3HaKOMUTBHCS C BUIAMH TeJl BpalleHUs, GopMyJIpOBaTh UX ONpPENCICHUS U 2
e8pauyenusl. 59-60 | Ilp.p. Pemienue 3aau Ha HAXOXKJICHHE DJICMEHTOB [IUITUH/IPA. ;?OHCTM‘ .
= APAKTEPU30BATh U U300paKaTh TEJIAa BPAILIECHUS, UX PAa3BEPTKU, CEUCHUS.

61-62 TeMa 12’2’ HHOmaHB HOBerHOCTI/I HI/I‘HI/IHﬂpa' O6T)eM 2 Pemats 3a/ladyi Ha NOCTPOCHUE Ce‘{eHHﬁ, Ha BBIYHMCIICHHC IJIMH, paCCTOﬂHHﬁ, 2
HWJINHIApPA. Pemenne 3a1a4 I10 TEME. yrios, muromanei. I1poBoauTe noKka3zaTelbHBIE PAcCYKICHUS IPH pEIIeHUH

63-64 | Tema 12.3. IlonsTie KoHyca U ero anemeHToB. Cevenue KoHyca 2 sajat.

NAOCKOCHSMU YCelleHHblﬁ KOHyC I/I306pa>1<aTL OCHOBHBI€ KPYTJIBIE T€JIa U BBIITOJIHATE PUCYHOK I10 YCIOBHIO 2
. : 3a7a4u.
IIp.p. PemicHue 3a1a4 Ha HAXOXK/ICHAE ICMEHTOB KOHYCA. Pemiath 3a/1a4u Ha BHIYKCIIEHHE TUIOMAEH OBEPXHOCTH U 00BEMOB KPYTJIBIX

65-66 | Tema 12.4. [Tnomans moBepxHocTH KoHyca. OOBEM KOHYCA. 2 el 2

PGHIGHI/IG 3aJ1a4 110 TeME. cDOpMy.HI/IpOBaTI) TEOPEMBI O CEYCHUHU IIapa IIJIOCKOCTBIO U O IIIOCKOCTH,
KacaTeJIbHOH K cepe.

67-68 Tema 12.5. C(bepa ¥ [map. YpaBHeHHe C(bepbl. Bsamnmnoe 2 IIpuMeHsATh CBOMCTBA CUMMETPHUU IIPU PELIEHUM 3aJay Ha Tejla BPalleHMs, Ha

pacrionoxxenne chepsl U miockoctu. Kacamenvhas niockocms KOMOMHAIIMIO Tel. 1

K cghepe.

I/I306pa)KaTI) OCHOBHBI€ KPYTJIBIC T€JIa U BBIITOJIHATE PUCYHOK I10 YCIOBUIO




69-70 | Tema 12.6. [Tnomans chepsl. O6bEM mapa. Pemenue 3agaq mo 2
TeMe.
Tect mo Teme «Cdepa, mapy.
71-72 | Tema 12.7. [logo6ue Ten. OTHOIICHNUS TUTOITA TCH 2
MIOBEpXHOCTEH M 00BEMOB MOOOHBIX TEII.
73 KonTpoasnas padora Ne 14 no teme: «Tena spawjenusy. 1
74 Tema 12.8. BnicanHas 1 onvcaHHas MpU3Mbl. 3a1ayu Ha 1
TIPU3MY ¥ IUIAHJIP.
75 Tema 12.9. Briucannas v onvcanHas mupaMuabl. 3aadd Ha 1
KOHYC W TUPaAMUIY.
76 Tema 12.10. KomOuHanum e BpalieHus: MIIMHAPA U KOHYCA. 1
77 Tema 12.11. Illap (cepa), BnricaHHBIE B KyO, KOHYC, IIMIMHAP. 1
78 Tema 12.12. I1lap (cepa), onricaHHbIe OKOJIO KyOa, KOHYCa, 1

HWJINHIApPA.

3aJlaui.

[y

PRk -
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79

Tema 13.1. IIpenen unca0BON NOCIE0BATENBHOCTH.
HenpepsiBHOCTE yHKIMN.

80

Tema 13.2. Onpenenenne npousBoaHoi. Ipenen Gpynkuuu B
Touke. HaxoxieHne npon3BoIHOM 110 OTIPEIeTICHUIO.

81-82

Tema 13.3. IIpousBoagHas creneHHONH PyHKIUHU.
[Ipou3BoaHAas CTENECHH, IIPOU3BOIHAS KOPHSI, TPOM3BOTHAS
qricia, MPON3BOIHAS IMHEHHO-CTEIICHHON (DYHKITHH.

83-84

Tema 13.3 IlpaBsuna nuddepeHuupoBanus.
HaxoxneHne npon3BOAHON CyMMBI, pa3HOCTH, IPOU3BEACHHUS U
YaCTHOTO (DYHKITHH.

85-86

Tema 13.4. Mexannueckuil cMbICJI NPpou3BOAHOM. [Ip.p.
Penrenue 3a1a4 HaXOXJCHUS CKOPOCTH U YCKOPEHHUS IS
Tpolecca, 3alaHHoro (hOpMyITOH.

87-88

Tema 13.5. IIpou3BoHbIe 0CHOBHBIX 3JICMEHTAPHBIX
$yHknumii.

(TpoM3BO/IHAS MTOKA3aTENBHOM, JIorapru(pMUIEcKOit
TPUTOHOMETPUYECKHUX (pyHKIHIT).

89-90

Tema 13.6. IIpousBognas cioxuoi pynxkumun. Haxoxnenue
MIPOM3BOIHBIX C IPUMEHEHUEM MpaBmil AU HepeHIMPOBAHUS 1
TaOJIUIBI TPOU3BOTHBIX.

91-92

Tema 13.7. I'eomeTpu4eckuii CMbICJ NPOU3BOJHOIA.
YpaBHeHHe KacaTeJbHOM.

(KacatenbHas k rpaduky, yriaoBoi KO3 QHUIMEHT, alrOpuT™M
COCTaBJICHUsI YPaBHEHHS KacaTeIbHON K rpaduKy QyHKIHH).

93-94

Tema 13.7. IIpuMeHeHHE T€OMETPUYECKOTO CMBICTA
IIPOM3BOJHON K penieHuto 3agad EI'D.

95

O000111EHE U CUCTEMATU3AMS 3HAHUI 10 TEME:
«IIpousBojiHAas U €€ TEOMETPUUCCKUIN CMBICI

96

KonTponsnas padora Ne 15 no teme: «IIponsBognas u eé
reoMeTpUYeCKU 1 MeXaHHYeCKUl CMBICID).

O3HAKOMUTHCS C TIOHATHEM IPOH3BOJHOI.

W3yunts U QopMynIHpOBaTE €€ MEXaHHYECKHH U I'e€OMETPHUYECKHI CMBICI,
U3YYUTh QITOPUTM BBIYUCIECHHS IPOU3BOJHOW HA IIpPHUMEpe BEIYHCICHUS
MTHOBEHHOH CKOPOCTH H YIII0BOr0 KO3 (PUINEHTA KacaTeIbHOMU.

CocTaBIsiTh ypaBHEHHE KacaTebHOH B 00IIeM BHJE.

Bsryants npasuiia auddepeHnnpoBanus, HCI0Ib30BaTh TAOIUIY
IIPOM3BOJHBIX dIeMEHTApHBIX QyHKIUH 1t MU hepeHnrpoBaHus GYyHKIHH,
JUIS COCTABIIEHHsI yPABHEHUS KacaTEIbHOMU.

97-98

Tema 13.8. Bo3pactanue u yobiBanue ¢gyHkuum.
IIp.p. IIprMeHeHrEe TPOU3BOAHOM K HAXOXKICHHIO
MIPOMEXYTKOB BO3pACTaHUsI U YObIBaHUS (YHKIHH.

99-100

Tema 13.9. Toukn 3KcTpeMyMa U IKCTPEMYMbI (PyHKIUH.
(Touxn MakcuMyMa ¥ MUHUMYMa (D)YHKIHUH, TOYKH
JKCTpEMyMa, KPUTUUECKHE TOUKHU, CTALIIOHAPHBIEC TOUKH
GbyHKIMN).

I1p.p. 3aaun Ha HAXOXKIAEHUE TOYEK IKCTpEeMyMa (DYHKIHH.

W3yunTh TEOpPEMBI O CBA3U  CBOWCTB
(bopMyIHpOBaTh HX.
IIpoBOANTH € MOMOLIBIO IIPOM3BOIHON HCCIENOBaHNE (YHKIMH, 3aTaHHON
thopmyoii.
VcTaHaBIMBATH CBSI3b CBOMCTB (DYHKIMHU M IPOU3BOIHOM 110 UX IpaduKam.
IIpuMeHSITh TIPOM3BOIAHYIO IS pelieHusl 3a4ad Ha HAaXOX/ACHHE
HanOOJIbIIEr0, HAMMEHBIIEr0 3HAYCHHUS ¥ HA HAXOXKJCHUE IKCTPEMyMa.

(yHKOIMM ¥ TIPOU3BORHOM,




101-

Tema 13.10. IlpumeHeHHe NPOU3BOJHOI K OCTPOCHUIO

102 rpa¢ukoB ¢pyHKumii.
IIp.p. IlocTpoenne rpadukoB GyHKIHHA.
103- | Tema 13.11. HauboJbuiee 1 HAMMEHbIIIee 3HAYEHUE
104 ¢yHknum Ha oTpeske.
IIp.p. Haxoxxnenne HanOONBIIEro M HANMEHBIIETO 3HAYCHHS
HeNpephIBHON (DYHKIIMH Ha OTPE3KE 110 aJITOPUTMY.
105- | Tema 13.12. HauboJbuiee 1 HAMMEHbIIIee 3HAYEHHE
106 (yHKIMM Ha MHTepBaJIe.
[p.p. Ilpuknanxble 3aa4 HA HAXOXKJCHHE HAMOOJBILETO U
HaMMEHBIIEr0 3HAYeHUH (DYHKIIMM Ha HHTEpBaJIe.
107 Tema 13.13. Bropas npou3sBoaHasi, eé reomeTpudecKkuii
CMBICT.
O6o06menne u cucreMatuzanus 1o teme: «IIpumenenue
IIPOM3BOJIHOMN K MCCIICIOBAHHIO (DYHKITHI.
108 KonTpoasnas padora Ne 16 no teme: «IIpumenenue
NPOU3BOJHOI K HCCIeI0BAHNIO hyHKIMID).
109- | Tema 13.14. [lepBooOpa3zHas.
110 pr HPI/IMeHeHI/Ie Ta6HI/IHBI HepBOO6pa3HBIX K peHIeHI/IIO O3HAKOMHUTBLCS C TIOHSITHEM HHTETpaIa 1 nepBoo6pa\1’3H01‘f1.
V3ydnTs mpaBmiia BBHIUHCICHHS I1€pBOOOpasHOH u Teopemy HploToHa-
3aaad. JleiiGHuIA.
111- | Tema 13.15. [IpaBuaa HaAX0KIeHHUSI IEPBOOOPA3HBIX.
112 pr PeHIeHI/Ie 3aJla4y Ha HaXO0XICHUE OHHOﬁ u3 Pemats 3aJa4u Ha CBHBLPCPBOOﬁpaBI}Oﬁ ceé HpOH3BOHHOﬁ, Ha
HepBOO6pa3HBIX u O6HIeFO BHIA HepBOO6pa3HBIX BBIYHCIICHUEC HepB006pa3HOI/I I JaHHOH (byHKI_II/II/I
Y HpHMeHeHHeM HpaBI/I‘H HHTerpHpOBaHHﬂ' Pemats 3a/layi Ha NIPUMEHEHUE UHTErpajia IJis BhIYHUCIICHUSA (1)1/131/1‘{GCKI/IX
113- | Tema 13.16. [1nomans KPUBOJIMHEITHON Tpanenuu H BEITHIHH H IUIOMAEli.
114 uHTerpaj. ®opmyaa Herorona — JleitOnuna.
IIp.p. Beruucnenue miomaay KpUBOIUHENHON Tpanenuu ¢
TIOMOIIIBIO MHTETpaIa.
115- | Tema 13.17. Onpenesiénnplii uHTErpai. Borunciaenne
116 HHTErpaJioB.
[Ip.p. Beruucnenue UHTErpaios.
117- Tema 13.18. Boruncienue miomagei miockux gpuryp ¢
118 NMOMOIIBIO ONIpeJe/IeHHOr0 HHTerpaJja.
119- | Tema 13.19. [IpumeHeHne nHTerpaja B reomerpun. O6bém
120 TeJla BPallleHH.

[p.p. Beraucnenne 00bEMa ¢ TOMOIIBIO OMPENCIEHHOTO
HHTErpana.




121 Tema 13.20. Ilpumepsl NpUMeHEHNs MHTErpaJia B (pusuke. 1 1
Pemenne MPAKTUYICCKUX 3a1a4.

122 KonTpoabsnas padora Nel7 no teme «HTErpan u ero
IMPUMECHCHHUE).

Pazoen 14. Cooepoicanue yuebno2o mamepuaia 27
Ilosmopenue Tema 14.1. YpaBHeHusi 1 HepaBeHCTBA. (84)

123 PaBHOCHIIBEHBIE IpeoOpa3oBanus ypaBHeHHH. [IpoBepka )
s, KOpHC. POICH ST PAIOHQHs L e i |3
YpaBHCHNHN, CBOAUMBIX K JIMHCUHBIM W KBAJPATHBIM. YPABHEHMIT 1Tl CBEJICHHS K CTAHJAPTHOMY yPABHEHHIO.

124 HeJ‘IBIe PpallMOHAJIbHBIC YPABHCHUS. OcHOBHEBIE MCTOABI PemaTs ypaBHeHHs!, IPHMEHIS BCe IPHEMEI (pa3IoxKeHHe Ha MHOKHTEIIH,
PELICHNUS: pa3iiOKEHNE Ha MHOKUTEITH, BBEICHHE 1 BBEJIEHHE HOBBIX HEU3BECTHBIX, [I0JICTAHOBKA, Tpaduyeckuil MeTon). 3
BCIIOMOT'aTCJIbHBIX ICPECMCHHBIX.

125 JIpoGHbIe parrioHaAIbHBIE YPAaBHEHHS U CIOCOOBI MX PELIEHHSL. 1 3

126 3agauu Ha cocTraBiieHUE ypaBHeHUH. Pelenue 3aaa4u Ha 1 ITpumensts n/gTeMa{quCKne METOJBI IS PEILEHUSA COAEPKATENBHBIX 3a/1a4 U3 2
ki u paGory B e rpatin.

127 3ajauu Ha HPOrpECCUy. 1 O3HaKOMHUTHCS C OOLIMMHU BOIPOCAMH PELIEHHs HEPABEHCTB U MCIIOJIb30BAHMUS 2

128 Pemenne TekcTOBBIX 3agad (TI/IHa Ne20 EFQ) 1 CBOMCTB U TpaMKOB (PYHKIHIA TIPH PEIICHUN HEPABEHCTB. 2

129- PanmonaneHble HepaBeHCTBA. PellleHne HepaBEeHCTB METOIOM ) )

130 HHTEPBAJIOB.

131- TeM;I: 14.2. Crenenuas q)yHKuﬂﬂ_ BI)IHVOJ]HSITI) HpeO6paSO]iaHI/I$I BBIPA)KEHHH, IPUMEHsASA HOPMYIIBI, CBA3aHHbIE

132 CreneHs ¢ MOOBIM JEHCTBUTENBHBIM MOKA3aTEIEM, CBOMCTBA 5 €O CBOMCTBAMI | CTCTICHCH 3
CTCIICHU, UPPALINOHAJIbHBIC YPABHCHUA, Hp606p330BaHI/I$I
CTCIICHHBIX W MPppallMOHAJIbHBIX BI)Ipa)I(GHI/Ifl.

133- Tema 14.3. IToxka3arTejabHas q)yHRuHﬂ_ I/ICHOHLEOBaTL cBoiicTBa M rpadMKN MOKa3aTeNbHBIX QYHKIUH JUIs pEelIeHNs

134 TloKa3aTe/bHbIC YPABHCHMS M HEPABEHCTBA, CBOICTBA 9 YPaBHEHHH ¥ HEPaBEHCTB. [[OBTOPUTL OCHOBHBIE TPUEMBI PEILICHUS CUCTEM. 3
TOKa3aTeIbHOM (l)yHKHI/II/I, HCIOJB30BAHUC CIIPABOYHOI'O
MaTcpuaia.

135- Tema 14.4. ﬂorapnq’MqucRaﬂ q)yHRuHﬂ_ Hcnone3oBath CB?P'ICTBa U rpauKn JorapuGMUIecKuX GYHKIUH s

136 JlorapugMudeckie ypaBHEHHs 1 HePABEHCTBA, CBONCTBA 9 Eﬁzﬂ;:;m YPaBHEHHI ¥ HEPaBEHCTB. [0BTOPUTL OCHOBHBIE TPUEMBI PEIIECHUS 3
sorapudMUIEcKoi QYHKIIH, NpeodpasoBaHus BblnonﬁﬂTb peoOdpa3oBaHKs JIOrapu PMUUECKHX BHIPAKEHUH C
JIOFapI/I(bMI/I‘IeCKI/IX BBIpa)KeHI/Iﬁ C UCIIOJIb30BAaHUEM CBOMCTB. WCMOJIb30BaHNEM CIIPABOYHOI0 MaTepHaa.

137- Tema 14.5. Tpuronomerpuueckne GpyHKIUM. Pemats mpocreiimue TPHTOHOMETPHICCKHE YPaBHEHHA. 3

138 | Mpocriine rpuroioNeTpiicckie ypasHcis, y | Damomurs ot apueTO rolOMETISSRIS K |
HpeO6pa3OBaHI/Ie HpOCTGfIHIPIX TPUTOHOMETPUICCKUX
BBIPAXEHUI.

139- Tema 14.6. Hp0n33(mﬂaﬂ_ HpnMeHel-me HpOI/l3BOI1HOI71. VYcTaHaBIMBaTh CBA3h CBOMCTB (DYHKIMM M IPOU3BOJHOM 110 MX rpaduKam.

140 BbIMHCIICHAE IPOM3BOAHBIX SJIEMCHTAPHBIX (YHKLHiL, 5 [lpuMenaTs  NPOW3BOIAHYIO I  pENICHWA 3a1a4 Ha  HaXOXKICHUE

HauOOIbIIEr 0, HAUMEHBLIEr O 3HAUEHUS ¥ HAa HAXOXK/IEHHE TOUEK IKCTPEMYMa. 3

HauOoJIbIIee ¥ HANMEHbBIIEE 3HaYeHNE (QYHKINH, YTJIOBOM
K03(HUIMEHT KacaTeabHOH K TpaduKy QyHKIHH.




141- | Tema 14.7. IlepBoodpa3nas. Haxo:xneHue nepBoodpasHbIX.
142 Beruncienre nepBooOpasHbIX, IUIOMAAb KPUBOIMHEHHOH 2 .
Tpar[eI_H/H/I’ BBIYUCIICHUE I/IHTer‘paJIOB, rf;(ilz;];?glﬁ?;g Ha IPpUMEHEHUE UHTETpaIa JUISL BBIYHUCICHUA ILJIOMIAAEH
143- Tema 14.8. MHOrorpaHHUKH. 2
144 Pemienne 3a1a4 Ha HaXOXKJICHUE HJICMEHTOB MHOTOTPaHHHKOB.
145- | Tema 14.9. Tesna Bpamenus. Ilaomanu noBepxHocreii.
146 N300pakeHne Ten BpalieHus U UX CEUCHUH, BBIYHUCIICHNE 2
9JIEMEHTOB M IUIOIIA/EH ITOBEPXHOCTEH TeJ BpaIleHusI.
147- | Temal4.10. O6beMBbl MHOTOTPAHHHUKOB M TeJI BpallleHUs.
148 Beruncinenre 00beMOB MHOTOTPAaHHUKOB M TEJI BPAILICHUS;
BBIYHUCIIATH 00BEMBI U IIIOMIA N ITOBEPXHOCTEN 2
MIPOCTPAHCTBEHHBIX TEJl ,HCIIOB3Ys IIPH ITOM CHPaBOYHBIN
MaTepHal
149 | Pemenue Bapuauntos EI'D. 1
HUTOI'O: | 2854

Jnst XapaKTepUCTUKU YPOBHS OCBOGHHS y4yeOHOI0 MaTepraa UCIOIb3yIOTCs CIeayIonme 0003HaueHUsI:
1. — o3HAaKOMUTENBHBIH (y3HaBaHHE PaHee U3YUEHHBIX 00BEKTOB, CBOICTB);
2. — penpOayKTUBHBIN (BBIIOIHEHHE ACSITEIBHOCTU 110 00pa3ly, HHCTPYKIIMU WU MOJI PyKOBOJICTBOM)

3. — IPONYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSTENIFHOE BBIITOTHEHUE AEATEIbHOCTH, pelieHne MPOOJIEeMHBIX 3a1a4)




3. YCJIOBUA PEAJIM3ALINU [TPOT'PAMMBI JUCHUTJINHBI
3.1. Tpebosanus Kk MUHUMATLHOMY MAMEPUATLHO-MEXHUYECKOMY 0becneyeHuio
Peanuzanus yueOHON qUCIUIUIMHBI TpeOyeT HAIM4YUS yueOHOTO KaOuHeTa.
KowMrekT yaeOHO-MeTOqnUecKOi JOKYMEHTAILIUHN:
1 IIpumepHas nporpaMma AMCUUILINHBI «MaTemMaTHKa
2 KoMIekT 3aanuii Juisi MpOBEACHUS MTPAKTUYECKUX 3aHATUH 10 AucHHILTHHE «MaTtemaTukay
3 Paznarounsrit Matepual (TeCThI, OMOPHBIE KOHCIIEKTHI, KAPTOUKH C 3aJaHHUSIMH )
4 YuyebHO-MeTouIecKas TuTepaTypa
O6opynoBaHue U TEXHUYECKUE CPECTBA:
1 Jlocka
2 YepTexHbIE MHCTPYMEHTHI
3 [Inakater
4 Mopenu u pa3BEPTKU F€OMETPUUECKUX TET
5 Tabmuisr
6 HoyrOyk
7 Tucku ¢ 00yJaromuMH H KOHTPOJIUPYIOIIUMHU MPOrPaMMaMU
8 MynbTUMEAUHHBINA TPOSKTOP
9 Dkpan
3.2. Ungpopmayuonnoe obecneyenue 0dy4enus.
Ilepeuenv pexomenoyemuix yuebHvix usoanuil, Mnmeprnem-pecypcos, 00norHumensHou aumepamypbl
Hnst obyuarommxcst
Anumos I A., Konsirun FO.M. Cuznopos H0.B u np. Anrebpa u navyana ananuza: Yue0. Jmsa 10 -11
KJ1. o0meoOpasoBar. Yupexnenuit. — 11 uza. — M.: [IpocBemenue, 2010-2018. — 384 c.
Artanacsn JI.C., byryzoB B.®. T'eomerpus, 10-11: yueb. mis oOuieoOpas3oBaTt. yupexxaeHuil. — 15-e
u3n., gom. — M.: [IpocBemenue. 2008-2018. — 256 c.
Kommnekc marepuasnoB Ui HOATOTOBKHM ydammxcs. EAuHBIA rocynapcTBeHHBIH 53k3aMeH. Maremartuka.
BbazoBerit ypoenb. Yueonoe mocodue. / A.B.Cem&non, A.C.Tpemamun, U.B.AAmenko, I1.1.3axapoB; mox pex.
N.B.Amenxo; MITHMO. - M.: UnTtennext-Lientp, 2018.
Jia mpenonaBatenen
Uzyuenue anreOps! U Hayan aHanmu3a B 10-11 knaccax: Ku. mns yuurens. / H.E. ®énoposa, M.B. Tkauépa. —
M.: IIpoceemienue, 2004.
Konsarun F0.M., Tkauea M.B., ®enoposa H.E. u ap. nmon pen. Kuxuenko A.b. Anrebpa u Hauana
MaTeMaTHYecKoro anaiusa (0a3oBblil u npoduinbHbA ypoBHH). 10(11) k1. —-M., 2017.
[Toropenos A.B. I'eomerpust. YueOnuk mng 7-11 k. oOmeoOpazoBaTenbHBIX yupexaeHuil /A.B.
[Toropenos 4-e¢ uzn. — M.: [Ipoceemenue, 2000. - 383 c.
bammakos M.M. Marematuka. COOpHHK 3a7a4 MpoQHIBHON HampaBlIeHHOCTH: yued. mocodue. — M.:
2012
Marematuka. Y CTHBIE BEIYMCIICHHUS U OBICTPBIN cuéT. TpeHnpoBOYHbIE yIIpaskHEeHUs 3a Kype 7-11 xnaccos:
yaeOHo-MeToanueckoe mocooue/mox penakmnuein O©.D. JIvicenko, C.10. Kynabyxosa. — PocToB-Ha-/{ony:
Jlernon-M, 2011.
Martematuka. 10-11 xaccel. Tpenaxep mis noarotoBku Kk EI'D: anreOpa, mianuMerpus, CTepeoMeTpusl.
BazoBslit 1 npodunbHbIl ypoBHU / Ton pea. ©.@. Jlvicenko, C.}O. Kynabyxosa. — PoctoB-na-/lony: Jleruos,
2017
CamMocTosTenbHbIE M KOHTPOJIBbHBIE pa0oTHI 1o anredpe u Hadanam aHammza aist 10 — 11 . / AL Epmioga,
B.B. l'ono6opoapko. — M.: Unekca, 2005.
EI'D. Martematuka. ba3oBblii ypoBeHb: THIIOBBIE dK3aMEHALMOHHBIC BapuaHTH: 30 BapHaHTOB / MOX pex.
W.B.Smenko. — M.: U3narensctBo «HarmonaneHoe obpazoBanuey, 2018.
Humepnem-pecypcul
http://fcior.edu.ru - uadopmanioHHbBIE, TPEHUPOBOYHBIC M KOHTPOJIBHBIC MaTEPHAIIbI.
www.school-collection.edu.ru — Enunas komtekuus LndpoBbix 00pa3oBaTebHBIX PECypPCOB.
http//www.uztest.ru Caiit a1 caMmooOpa30BaHUsI M OH-JIAHH TECTUPOBAHMUSL.
Hcnone3yeMble nefarornaeckue TEXHOJIOTHH U METOABI O0yUCHHS:
[IpuMenstOTCS HAa ypOKaX TMYHOCTHO-OPHUEHTHPOBAHHBIC TEXHOJIOTHH O0YUCHUS: TEXHOIOTHS
QG pepeHInPOBAaHHOTO 00YUYEHUS, TEXHOJOTUS KOJUIEKTUBHOTO crioco0a o0y4ueHHs, TEXHOIOTHs
WHTETPUPOBAHHOIO YPOKA, IPOEKTHAS TEXHOJIOTUSI.
Hcnone3yrotes cioBecHble, HArTISAHbIE, TPAKTHYECKUE METObI O0YdEHHSI.


http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA JUCHUITJIIMHbI
KoHTposb 1 o1ieHKa pe3yinbTaTOB OCBOCHMS TUCLUILUIMHBI OCYLIECTBIISIETCS MPENOIaBaTENEM

B Ipollecce IMPOBEACHUS MNPAKTUUYECKUX 3aHATUH,

TECTUPOBAHUS,

a TaKXC BbIIIOJIHCHUA

00y4aroIUMUCs MHIMBHIYyaIbHbIX, TPYNTOBBIX 33JJaHU, CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT.

PesynbraTnl 00y4yeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHNSA)

®DopMbI U METOIbI KOHTPOJIS U
OLICEHKHU Pe3yJIbTATOB 00y4eHus

1

2

3HAThL/TIOHUMATh:

3HAYCHUE MATEMATUYECKON HAYKH JJIsS PEIICHHS 3a/1a4, BOSHUKAIOIINX B TEOPHHU U
MPaKTUKE; ITUPOTY U B TO XK€ BPEMSI OrPAaHUYCHHOCTH IIPUMEHEHHUSI
MaTEeMaTHYECKUX METOJIOB K aHAJIM3Y U UCCIICI0BAHHIO MPOLIECCOB U SBJICHHUN B
TIpUpOJE 1 00IIECTBE;

3HAYCHHUE NPAKTHKU M BOIPOCOB, BOSHUKAIOIMX B CAMO MaTeMaTUKE JIs
(bOpMHUPOBaHHS 1 PA3BUTUS MATEMATHYECKON HAYKH; HCTOPUIO Pa3BUTHS TOHSITHS
YHCIIa, CO3IaHUsI MATEMaTHYECKOIO aHAJIM3a, BOSHUKHOBEHHS M Pa3BUTHS
reOMETpUH

YHUBEPCAIIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYCCKUX PACCY)KACHHH, UX
NPUMEHUMOCTb BO BCEX 00JIACTSAX YENIOBEUSCKOW IeITeIbHOCTH;

BEPOSTHOCTHBII XapaKTep Pa3MyYHbIX MIPOLECCOB OKPYKAKIIETO MUpa

YCTHBIH 0Ipoc

YCTHBIN 0oIpoc

YCTHBIH 0ompoc

YCTHBIH 0mpoc

AJITEBPA

YMETB:

BBIMOJHATh apU(METHYECKHE [EHCTBHS HaJa YHCIAMH, COYeTas YCTHBIE H
MMICBMEHHBIC TPUEMBI; HAaXOIWUTh TPHONMKEHHBIE 3HA4YCHHS BEIWYMH W
MOTPEIIHOCTH  BBIYMCICHUH (aOCONMIOTHAasE W OTHOCHTENbHAs); CpPaBHHUBATH
YHCIIOBBIE BBIPA)KEHNS;

HaXOJWTh 3HAYCHUs KOpHS, CTENEHH, Jiorapu(ma, TPUTOHOMETPUUYECKUX
BBIDOKEHHH Ha OCHOBE OIPEAEICHHs, HCIONb3ysd TP HEOOXOAMMOCTH
WHCTPYMEHTAJIGHBIE CpPE/ICTBA; MOJIb30BAThCS IPHOJIMKEHHOW OIEGHKOW IpH
MIPAaKTHYECKUX pacueTax

BBINOJHATH TPE0Opa3OBaHMsl BBIPAKCHUH, NMPUMEHSST (OPMYIBI, CBS3aHHBIE CO
CBOMCTBaMH CTEIICHEH, JTorapu(mMoB, TPUTOHOMETPHUIECKUX (YHKIHH;
WCIIOIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHYECKON JIEATeIILHOCTH U
MIOBCETHEBHOW JKM3HU [UI NPAKTHYECKUX pPACUYETOB MO (opMysiaM, BKIIOUas
(hopMyIBI, conepKalie CTENeHN, PaJuKabl, JOrapu(GMbl 1 TPUTOHOMETPHYECKHE

(GYHKIMM, WCHONB3Yysl TPH HEOOXOAMMOCTH CIIPaBOYHbIE MAaTE€pHANbl U
MIPOCTEUIIINE BHIYUCIUTEIIFHBIE YCTPOWCTBA.

OYHKITNH U TpaPUKH

YMETb:

BBIUMCIIATh 3HAaYeHWEe (QYHKIUHM 10 3aJaHHOMY 3HAYCHUIO apryMeHra IpH
Pa3IMYHBIX CIIOc00ax 3ajaHus (HYHKINY;

OIIPE/IEIATh OCHOBHBIC CBOMCTBAa YHCJIOBBIX (DYHKLMH, WIIIOCTPUPOBATh HX
peleHue 3aqad Ha rpadukax;

CTPOUTDH I'padVKM W3YYCHHBIX (DYHKIMH, WIITIOCTPUPOBATH N0 TpauKy CBOWCTBA
9JIEMEHTAPHBIX (YHKIHI;

WCTIONIB30BAaTh MOHATHE (GYHKIWM Ui ONUCAHWS M aHajiu3a 3aBHCHMOCTEH
BEJINYNH;

WCIIOJIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHSI B IPAKTHYECKON JIEATeIIbHOCTH U
MOBCETHEBHOW JKM3HM [UIS OINMCAaHHA C TIOMOIIbI0 (YHKIMH pasiniHBIX
3aBHCHMOCTEH, NTPEACTABIICHNS UX IpadHUeCcKy, HHTEPIPETAUH IPapHKOB.
VYpaBHEHUs U HEpaBEHCTBA

YMETB:

pemarts panroHaJbHEIE, [TOKa3aTeIbHbIE, sorapu(MUUIECKHe,
TPUTOHOMETPUYECKHE YPAaBHEHHMS, CBOJIIIMECS K JMHEHHBIM M KBaJpaTHBIM, a
TaK)Ke€ aHAJOT'MYHbIE HEPABEHCTBA U CUCTEMBI,

UCIIONIb30BATh I'paMUECKU METOJI PEIICHNs] YpaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha KOOPAMHATHOM IIOCKOCTH PELICHUS] ypaBHEHHWH, HEPaBEHCTB H
CUCTEM C JIByMsl HEM3BECTHBIMU;

COCTaBJIITh M pellaTh YPAaBHEHHS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIIAIHBIX) 3a/1ad9ax

YCTHBIH OIIPOC;
camocTosTeNnbHas pabora.

YCTHBIH 0ompoc
caMmocTosTeNbHasl paboTa;
JIUKTAHT.

caMocCTosATeNbHas paboTa
KOHTpOJIbHAs paboTa

Pa3HOYPOBHEBEIE

CaMOCTOATCIIBHBIC pa6OTBI
peHICHUC 3a1a4

YCTHBIH onpoc
caMoCToATeNbHas pabora

YCTHBIH o1poc,
JIUKTaHT

CaMOCTOATCIIbHAsA pa60Ta
pCUICHUC 3a1a4

KOHTPOJIbHBIE PA0OThI
CaMoCTOsTebHAs padoTa
Pa3HOYPOBHEBBIC CAMOCTOSTEIBHBIE

paboTsI
peleHue 3a1a4




HCIIOJIB30BATh HpI/IO6peTeHHBIG 3HAaHUA U YMCHUSA B HpaKTI/I‘IeCKOI\/’I JCATCIIBHOCTHU U
HOBCG,HHGBHOﬁ JKU3HAU  [JII  TIOCTPOCHHSA W HCCIICAOBAHUA HpOCTefIHIPIX
MAaTEMaTUYCCKUX Moz[eneﬁ.

peHICHUC 3a1a4

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

YMETb!

HaXOJUTh ITPOM3BOAHBIC 3JIEMEHTapHBIX (DYHKINH;

WCIIONIb30BAaTh IPOW3BOJHYIO JJIsI M3Y4YCHUs] CBOMCTB (DYHKIMH M TOCTPOCHHUS
rpaguKoB;

MIPUMEHSTDH TPOU3BOAHYIO JUIS IPOBEICHUS NMPUOIKEHHBIX BBIYHUCIICHUH, perarTh
3aaud NPUKIAIHOTO XapaKTepa Ha HAXOXXIECHHE HauOOJBIIEr0 W HAaUMEHBIIETO
3HAYEHHUS;

BBIYMCIIATh B NPOCTEHIINX CIIydasX IUIOMAId W OOBEMBI C HCIOJIBb30BaHHUEM
OIIPEIETIEHHOT O MHTErpaa;

WCIIONIb30BATh ITPUOOPETEHHBIE 3HAHNS M YMEHHS B IPAKTHYECKON JIEATEIILHOCTH U
TIOBCETHEBHOW KM3HU ISl PEIICHUS ITPUKIIAJHBIX 33a]a4, B TOM YHCIIE COIUAIbHO-
SKOHOMHYECKHX M (HU3MYECKUX, HAa HAWOONbIIME M HAWMEHBIIWME 3HAYCHUS, Ha
HaXO0XJICHHE CKOPOCTH U YCKOPEHHSI.

CaMOCTOSATENBHbIE PAOOTHI
KOHTpOJIbHAsS pabora

peHICHUC 3a1a4
TECT

KOMBHMHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHO-
CTEU

YMETb:

peman, HpOCTefIHIPIG KOM6I/IHaTOpHBIe 3aa4nu METOIO0M r[epe60pa, a TakKXKeE C
HCIIOJIB30BAHUEM U3BCCTHBIX (l)OpMyJ'I;

BBIYUCIIATL B nponeﬁmnx cnyqaﬂx BepOHTHOCTI/I CO6I>ITI/II71 Ha OCHOBC ITIoJAcYETa
quciia HCXOJ0B;

HCIIOJIB30BAaTh HpI/IO6peTeHHBIG 3HAHUS U yMeHI/IH B HpaKTPI‘IeCKOfI JACATCIBbHOCTU U
HOBCGI[HGBHOﬁ JKU3HU: JUIsL aHaJIn3a peaJ'IBHBIX YUCJIOBBIX JAaHHBIX,
HpeI[CTaBJ‘IeHHBIX B BHU/C Z[I/Ial"paMM, l"pa(l)I/IKOB; aHaJIn3a I/IH(l)OpMaHI/II/I
CTaTUCTUYECCKOI'O xapaKTepa.

peUICHUC 3a1a4,
CaMOCTOATCIIbHAA pa60Ta
JUKTaHT

T'EOMETPUS

YMETB:

pacrio3HaBaTh Ha YepTeXax W MOJEISIX NMPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEepHBIE 00BEKTHI C X ONMUCAHUSIMHU, H300paXKEHUSIMU;

OINHUCBHIBATH B3aMMHOE DPACHOJIOKEHHE NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHUSI 00 3TOM PaCIOJIOKEHUH;

aHAJIM3UPOBATh B IPOCTEHUIINX CIIydasx B3aUMHOE PACIIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOI'PaHHUKH W KPYIJIbIE TeJla; BHIIONHATH YEPTEKH IO
YCIIOBHSIM 3a/1a4;

CTPOUTH NPOCTEHIINE ceueHHs KyOa, MPU3MBbI, TMPaMUIbI;

pelaTh IUIAHUMETPUUYECKUE M TMPOCTEHINNE CTEpPEeOMETPUUYECKHE 3aJauyd Ha
HaXO0XJICHWE TeOMETPUYECKUX BEJIMYHH ([UIMH, YIIIOB, IUIOMAeH, 00beMOB);
HCMONB30BaTh MpPH PEIIEHUM CTEPEOMETPUUECKUX 3ajad IUIaHUMETpUYECKUe
(axTbl 1 METOBI;

IIPOBOJUTH JOKA3aTENbHbIE PACCYXKACHUS B XOJ€ PELICHUS 3a/1a4; PELICHUE 3a1a4
WCIIONIb30BATh IIPUOOPETEHHBIE 3HAHNS M YMEHHS B IPAKTHYECKON JIEATEIILHOCTH U
MOBCETHEBHOW KM3HM: JUISI HCCICAOBAaHUS (MOJEIHMPOBAHMS) HECIOKHBIX
MIPAaKTHYECKUX CUTYyaIid Ha OCHOBE N3Y4EHHBIX (pOpMyYI U CBOHCTB GHTYD;
BBIYHMCIIEHUS O0OBEMOB M IUIOMIAJed MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEN IIPH
pELICHNH TPAaKTUYECKUX 3aj]ad, UCIONb3Ysl MPH HEOOXOIXUMOCTH CHPAaBOYHUKH U
BBIUUCIIUTENBHBIE YCTPONUCTBA

YCTHBIH 0Ipoc
JUKTAHT, TECT

JUKTaHT, TCCT
CaMOCTOATCIIbHASA pa60Ta

YCTHBIH 0ompoc
peleHue 3a1ad
caMocCTosATeNbHAs paboTa

peHICHUC 3a1a4

KOHTPOJIbHBIC pa6OTBI

CaMOCTOATCIIbHAA pa60Ta

peUICHUC 3a1a4
TECT




Jononnenus u usmenenus K paboueil npozpamme Ha y4eoHblil 200

Jlononnenus u usmenenuss k pabouetl npoepamme va 20 - 20 yuebHwlii 200 no oucyuniune

B pabouyro npocpammy énecenvl credyowue usmMeHeHus:

Hononnenuss u usmenenuss 6 pabouell npocpamme 06cyxcoeHvl Ha 3acedanuu MO

« » 20 2. (npomokon Ne ).

Pykosooumens MO / /
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