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IHHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yue6noi quctuminasl OY /1. 14 MATEMATUKA
npeaHazHadeHa st uzydenust Marematuk B KO I'BITIOY PK «Jl>kankoiickuii
po(ecCHOHaNBHBIN TEXHUKYM», PEATU3YIOIIeM 00pa30oBaTEIbHYIO MPOrpaMMy
cpenHero o01iero o0pa3oBaHus B IIPe/iesiaXx OCBOSHUSI OCHOBHOU npodeccuoHanbHOM
o0pa3oBaTeIbHON MpOrpaMMebl cpesiHero npodeccunoHanbHoro oopazoanus (OITOIT
CIIO) na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs MPHU MOATOTOBKE KBAIHU(PUIIUPOBAHHBIX
paboyux .

OV/l. 14 MATEMATHKA wuzyuaercst kak 0a3oBasi yucOHas
obmeoOpa3oBarenbHas Auciuummaa mo npodeccun CI1O

43.01.03 [Tapuxmaxep
COIMAIbHO- DKOHOMUYECKOro mpoduiist B o0beme 285 4acos.

[Iporpamma pazpaboTaHa Ha OCHOBE CIEIYIONUX HOPMATUBHBIX JIOKYMEHTOB:

—  IIpukaza MunucrepcTBa obpazoBanusi u Hayku Poccuiickoit deneparuu ot
17.05.2012 r. Ne 413 «O06 yrBepxknennu denepaqbHOro rocyapCTBEHHOr0
00pa30oBaTeIBLHOTO CTAaHAAPTa CPETHETO MOITHOTO O0IIero 00pa3oBaHus (C
W3MEHEHUSIMU U JIOTIOJTHEHUSIMU);

—  Ilucema JlenaprameHTa rocyJjapCcTBEHHOM MOTUTUKU B chpepe MOAroTOBKU
pabounx kaapoB u 10 MunuctepcTBa o6pa3zoBanus U Hayku Poccuiickoi
®eneparuu ot 17.03.2015 Ne06-259 «O HanpaBieHUU 10pabOTaHHBIX PEKOMEH AU
M0 OpPTaHMU3AIUH TIOJIYICHHS CPETHEr0 001Iero 00pa3oBaHus B MpeIesiax OCBOCHUS
00pa3oBaTeIbHBIX IPOrPAMM CPEHET0 MPOPECCHOHATIBHOIO 00pa3oBaHus Ha O6a3e
OCHOBHOT'O 00111eT0 00pa3oBaHus ¢ y4eToM TpeboBaHul (henepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOTy4aeMON CIEIUaTbHOCTH
cpenHero nmpogecCUOHATLHOT0 00pa30BaAHUSY;

—  IIpumepHoii nporpamMmmsel 00111€00pa30BaTEILHON YUE€OHON AUCIUTLIIUHBI
«MATEMATHKA: anre6pa u Hayaa MaTeMaTUUE€CKOTO 00pa30BaHUs; TEOMETPHUS »
1St TpopeccuoHanbHBIX 00pa3oBaTeIbHBIX OpraHu3aluii, 0100peHHoi HayuHo-
MeTonnueckum copetroM llenTpa npodeccrnonanbHoro oopazopanusi PI'AY «OUPO»
Y PEKOMEHIOBAaHHOM /I peaju3aliui OCHOBHOM MpodecCuOHaTbHON
oOpazoBarenpHOM porpaMMbl CITO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHUs ¢
NOJIYYCHHUEM CpeHero oobiero oopazoBanus (mpotokon Ne 3 ot 21.07.2015);

—  ®I'OC CIIO no npodeccuu:

43.01.03 ITapuxmaxep, [Tpuka3z Ne 730 06 yrBepxknennu ®I'OC CIIO ot 20 aBrycra
2013 roga ( ¢ uamenenusimu ot 09.04.2015 roga npukas Ne389),
YTBEPKJACHHBIX MPUKA30M MUHUCTEPCTBA OOPA30BAHUS U HAYKH .

Conepsxanue porpaMmbl yaeoHoH auciuiuinael «OYJ[.14 MATEMATUKA»

HaIPaBJICHO HA IOCTUKEHUE CIEAYIOIUX eIeH:

* obecrieuenue chOPMHUPOBAHHOCTH TIPEICTABIICHUN O COIUATBHBIX, KYIbTYPHBIX
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1 UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH,

* obecrnieueHre chOpMUPOBAHHOCTH JIOTHUECKOT0, aITOPUTMUYECKOTO U

MaTEMaTHYECKOTO MBIIUICHHUS

* obecrieueHre chOPMHUPOBAHHOCTH YMEHUM MMPUMEHSTD MTOTYYEHHBIC 3HAHUS

IIPY PEIICHUY Pa3IMYHbIX 3a/1a4;

* obecnieueHue c(hOPMHUPOBAHHOCTH MPEICTABICHUN O MaTEMaTHKE KaK YacTH

O0IIeYEeIOBEYECKON KYIbTYPhI, YHUBEPCAITBHOM SI3bIKE HAYKH, ITO3BOJISIONICM

OIKCHIBATh M U3Y4aTh PealIbHbIC MPOLIECCHI U SBIICHUS.

N3yuenne yueonoit quciuminabl OY /1. 14 MATEMATUKA 3aBepmiaercs

MIPOMEKYTOUHOM aTTecTanuei B opMe dK3aMeHa.



1. OBIIAS XAPAKTEPMCTHUKA PABOYE TIPOTPAMMBI
YYEBHOM JUCHUATIIUHBI OV, 14 MATEMATHKA

ITpu ocBoennu npodeccuit CIIO Texamaeckoro npoduiis mpodecCHoHATBHOTO
oOpa3oBaHUs MaTeMaTHUKa u3ydaercs Oosee yriayOieHHO, Kak MpoduabHas yueOHas
TUCITUTUTHHA, YIUTHIBAIONIAs CICTIM(UKY OCBAaUBAEMbIX MPOGecCruid. ITO BBIPAKACTCS B
CoJIep>KaHUM 00yUEHHUS, KOJTUYECTBE YaCOB, BBIJCISIEMbIX HA U3YYCHHUE OTACIbHBIX TEM
MPOrPAMMBI, TIYOMHE MX OCBOCHUH CTYJEHTaMH, 00BbEME U XapaKTepe MPaKTHICCKUX
3aHITHM, BUIaX BHEAYAUTOPHON CAMOCTOSITEIBHONU PaOOThI CTYJEHTOB.

OO61ue 1enu U3yd4eHusl MaTeMaTUKU PEATM3YIOTCSl B YETHIPEX HAMPABIICHUSIX:

e oO0miee npeacTaBiIeHrue 00 UAESIX U METO/IaX MaTeMaTUKH;

® UHTEIUICKTyaJbHOE Pa3BUTHE;

® OBJIAJICHHE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

® BOCIIUTATEIbHOE BO3JICUCTBHE.

Jlist Texaudeckoro npoduiis mpodeccuoHaabHOro 00pa3oBaHus BbIOOp Lienei
MPENyCMaTPUBAETCS B YCHJICHUH M PACITUPEHUH MPUKIIATHOTO XapaKTepa n3ydeHus
MaTEeMaTHUKH, OPHCHTHPYIONTHE Ha aITOPUTMUYCCKHHN CTHIIb ITO3HABATEIbHOMN
JESITENHHOCTH.

N3yyeHnrne MaTemMaTHKU KaK MIpopuiIbHON 00111e00pa3oBaTeIbHON yueOHOM
JUCLUIUIMHBI, YYUTHIBAIOLIEH crielu(UKY OCBauBaeMbIX cTyneHTamu npodeccuit CI1IO
o0ecrieynuBaeTcs:

e BBEIOOPOM PA3IMYHBIX MOJAXOJ0B K BBEJICHUIO OCHOBHBIX ITOHSATHI;

e (QopMHpPOBAHUEM CUCTEMBbI YUEOHBIX 3aJJaHUN, 00ECTICUMBAIOIINX

7 (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEIEBBIX YCTAHOBOK;
e oOoraiieHueM CreKTpa cTUiel yueOHOM 1eITeTbHOCTH 3a CYET COIIACOBAHMS
C BEAYIIUMU JESTEIHbHOCTHBIMU XapaKTEPUCTUKAMU BEIOpaHHOM TipodeccH.
[IpodunbHast cocTaBIAOIIAs OTPAKAECTCS B TPEOOBAHUAX K MOJATOTOBKE 00YHArOIINXCS
B YaCTH:
e 00mmIel CHCTEMBI 3HAHUM: COIEPKATEIBHBIC TPUMEPHI UCITOIH30BAHUS
MaTeMaTUYECKUX UAeH U METOZ0B B TPO(EeCCHOHATBLHOMN 1eITeTbHOCTH;

® YMCHUN: pa3jIMuKe B YPOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSICMBIX

aJTOPUTMOB;

® [IPaKTUYECKOI0 MCIOJIb30BAHUS TPUOOPETECHHBIX 3HAHUN U YMEHUM:

WHIUBUYAJILHOTO YI€OHOTO OTBITA B MTOCTPOSHUN MAaTEMATHIECKUX
MoOJIeJIeH, BBITIOTHEHUU UCCIIEI0BATEIHCKUX MTPOCKTOB.
Copeprxanue yueOHOM TUCIUILTAHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIep KaTeIbHBIMU JTUHUSAMU 00YICHHUS MaTEMATUKE:
* anreOpanyeckas TUHUS, BKIIOYAIOIIAs CUCTEMAaTH3alUI0 CBEACHUI O YUCIIax;
M3y4€HUE HOBBIX U 0000IIEHNE paHee U3YUYCHHBIX onepaluii(BO3BEICHUE B CTEIICHbD,
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U3BJICUCHHUE KOPHSI, Jorapu(MHUpOBaHKE, CHHYC, KOCUHYC, TAHTE€HC, KOTAHTCHC U
oOpaTHBIC K HUM);
W3YYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKCHUN U POPMYIT;
COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB Y BBIYUCIIUTEIHLHON KYJIBTYPHI,
pacuIMpeHre U COBEPIICHCTBOBAHKUE ajreOpandeckoro anmapara u ero NpuMEeHEHHUE K
PEIICHUIO MAaTEMAaTHISCKHUX ¥ MPUKJIAIHbBIX 33134,
® TCOPETHKO-(OYHKIIMOHAbHAS JIMHUS, BKIIFOYAIOIIAas CHCTEMAaTH3AIUIO U
pacIIipeHne CBEJACHUH O (QYHKIIUIX, COBEPIICHCTBOBAHUE IPaUIECKIX YMECHHUI;
3HaKOMCTBO C OCHOBHBIMH HJICSIMH U METOJaMH MaTeMaTHICCKOT0 aHaJIM3a B
o0beMe. MO3BOJISIONIEM UCCIIE0BATh DJIEMEHTAPHbBIC (DYHKIIUKM U peliaTh
NpOCTeHIre TeoMeTpuIeCKre, PU3NIECKHIE U APYTrHUe MPUKIIATHbIC 3aauH;
® JIMHUS YPaBHCHUS U HEPABEHCTB, OCHOBAHHAS HA IIOCTPOCHUH W UCCIICOBAHUH
MaTeMaTHYECKUX MOJIEIICH, TIEPECEKAOIIAsACs C alreOpandecKkoil U TEOpEeTUKO-
(GYHKITMOHATIBHOW JIMHUSIMH U BKITIOUAIOMIAs Pa3BUTHE U COBEPIIICHCTBOBAHUE
TEXHUKHU aJIreOpandecKux MpeoOpa3oBaHuil I PEICHNUS YPaBHCHHUI,
HEPABCHCTB U CUCTEM;
dbopMupoBaHrE CIIOCOOHOCTH CTPOUTH U UCCIIEAOBAThH IPOCTEHINTNE
MaTeMaTHYECKUE MOJICITU MPHU PEIICHUH MPUKIIAIHBIX 33/1a4, 3a71a4 U3 CMEKHBIX
Y CTICIAATIBHBIX JTUCITUTUINH;
® TCOMETPUYCCKAs JIMHUS, BKIIOUYAIOIas HATJISIIHBIC TPEICTABICHUS O
MPOCTPAHCTBEHHBIX (UTYpPaxX U M3yUCHUE X CBOKCTB, (OpMHUpOBAHKE U
pa3BHUTHE MPOCTPAHCTBEHHOIO BOOOPaKEHHUSI, Pa3BUTHE CIIOCOO0OB
reOMETPHUYCCKUX NU3MEPEHUH, KOOPAMHATHOI'O U BEKTOPHOT'O METOJIOB JIJISI
peIIeHUsT MaTEMAaTHYECKUX M MTPUKIIAIHbIX 33]1a4.
e (CroxacTudeckas JIMHUS, OCHOBAHHAsI HA Pa3BUTHU KOMOWHATOPHBIX YMEHUH,
HPEICTABICHUN O BEPOSTHOCTHO- CTATUCTUYCCKUX 3aKOHOMEPHOCTSX
OKPYIKaIOMIEro MUpa.



2. PE3YJIbTATBI OCBOEHUSA YUEBHOM JUCIUILJINHBI

OcBoenue conepxanus yueoHon nucuuminabl «OY [[.14 MATEMATHUKA»,
obecrneurBaeT JOCTIKEHUE 00YyYalOIUMUCS CIETYIOIUX PE3yIbTaTOB:
* IMYHOCTHBIX:
- cOpMUPOBAHHOCTH MPEJACTABICHUI O MaTEMaTUKE KaK YHUBEPCATBLHOM SI3bIKE HAYKH,
CpEICTBE MOACIMPOBAHUS SIBICHUHN U MIPOIIECCOB, UACIX M METOaX MaTEeMaTHKH;
- MIOHMMAaHWE 3HAYMMOCTH MaTeMaTUKH JIJII HAYYHO-TEXHUYECKOIro Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHHUS K MAaTEMaTHKE KaK K 9acTH OOIIECUEITOBEUCCKON
KYJIBTYpPBI 4Yepe3 3HAKOMCTBO C UICTOPHEH pa3BUTHS MAaTEMAaTHKU, SBOTIOIUEH
MaTeMaTHYECKUX HJICH;
- pa3BUTHE JIOTUYECKOT'0 MBIIIJIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaKECHHS,
AITOPUTMUYECKOUN KYJIbTYpPhI, KPUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIs
Oynyiel mpodecCuoHaNbHOMN ASSITENBHOCTH, JJI MMPOIOJDKEHUS 00pa30BaHUs U
caMo00pa3oBaHus;
- OBJIaJICHHE MaTEMAaTUUYE€CKUMHU 3HAHUSIMU U YMEHUSIMU, HEOOXOJJMMBIMH B
MTOBCEIHEBHOM KU3HM, JIJIT OCBOSHUSI CMEXHBIX €CTECTBEHHO- HAYUHBIX JTUCIUIUIMH U
JTUCUUIUIMH NMPO(ECCUOHAIIBHOTO IIUKIIA, JIJIs MOTy4YeHUsl o0pa3oBaHuUs B 001aCTAX, HE
TpeOyroNMX yriayOJeHHOM MaTEMaTHIEeCKOM MOIrOTOBKH;
- TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOpa30BaHUIO, Ha
MPOTSDKEHUN BCEH JKU3HH; CO3HATEIIFHOE OTHOIIIEHNE K HEMTPEPHIBHOMY 00pPa30BaHUIO
KaK YCJIOBHIO YCIIEITHON MPOheCCHOHATIBHOM U OOIIIECTBEHHOM eI TEIHHOCTH;
- TOTOBHOCTb U CITIOCOOHOCTh K CAMOCTOATENbHON TBOPYECKON U OTBETCTBEHHOMN
NeATEIbHOCTH;
- TOTOBHOCTH K KOJUIGKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM, YIeOHO-HUCCIEN0BATEILCKON, TPOCKTHOU U
JIPYTUX BUJAX ACATEIbHOCTH;
- OTHOIIIEHUE K TPO(eCcCHOHATBLHON JesTeTbHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIIeHNH JUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIEHAIIMOHAIBHBIX MTPOOJIeM;
* MeTanpeaMeTHbIX:
- YMEHHE CaMOCTOATEIBHO ONPEACTATh LIEIU AEATCIBHOCTA U COCTABIIATH IJIaHbI,
* METanpeAMETHBIX:
- YMEHHE CaMOCTOSITEILHO ONPEIEISITh LENH ACSITEIbHOCTH U COCTaBISATh IIAHbI
NeATETLHOCTH; CAMOCTOSATEIIHBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeSITeTbHOCTD;
- UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJISI TOCTHKEHUSI TTOCTABJICHHBIX 1IEJICH U
peanu3alu IIaHOB JAeSTeIbHOCTU; BEIOMPATh YCICIIHbIE CTPATETUU B PA3TUYHBIX
CUTYyalUsX;



- YMEHHUE NPOAYKTUBHO OOIIATHCA U B3aUMOJIEHCTBOBATH B IPOLECCE COBMECTHOM
JESITEeIbHOCTH, YYUTHIBATH MO3UIMH IPYTHX YYACTHUKOB JEATEIbHOCTH, 3PPEKTUBHO
paspematb KOHQIUKTHL;

- BJIaJICHUE HABbIKaMU MO3HABATEIbHOM, YUeOHO-UCCIEI0BATENECKON 1 MMPOSKTHON
JESITENbHOCTH, HaBbIKaMH pa3pellieHns Ipo0iieM; CHOCOOHOCTh M TOTOBHOCTb K
CaMOCTOSITEJIbHOMY ITIOMCKY METOJIOB PELIECHUS NMPAKTUYECKHUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOIO0B [IO3HAHMUS;

- TOTOBHOCTb U CITIOCOOHOCTh K CAMOCTOATENbHON NH(POPMAIIMOHHO-TT03HABATEIbHON
NEeATEIbHOCTH, BKIII0Yasl YMEHUE OPUEHTUPOBATHCS B PA3JIMUYHBIX UCTOYHUKAX
uH(pOpMaIuU, KPUTHUYECKU OLIEHUBATh U UHTEPIIPETUPOBATH MH(POPMALIHIO,
IIOJIy4aEeMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

- BJIaJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHUE ICHO, JJOTUYHO U TOYHO U3J1araTb CBOXO
TOYKY 3PEHHsI, UCIIOJIb30BATh A/ICKBATHBIE A3BIKOBBIE CPEICTBA;

- BJIaJICHHE HAaBbIKaMU MO3HABATEIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JNEHUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHULL CBOETO
3HaHUA U HE3HAHUsI, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPEACTB IS UX JOCTHKEHHUS;

- LIEIEYCTPEMIIEHHOCTh B IOUCKAX U IPUHATUY PELIEHUH, COOOPa3UTEIbHOCTD U
MHTYUILIMS, pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CIOCOOHOCTh
BOCIIPUHUMATH KPAacoOTy U TAPMOHUIO MUPA;

* [IpeIMeTHBIX:

- ¢(hopMHPOBAHHOCTH MPECTABICHUN O MaTEMaTHKE KaK YaCTH MUPOBOM KYJIBTYpPbI U
MECTE MaTEMaTUKHU B COBPEMEHHON IMBUIIM3AIIMH, CTIOCO0AX OMMCAHUS SIBJICHUIN
peanbHOrO0 MUpPa HA MATEMATUYECKOM SI3BIKE;

- ¢(hopMHPOBAHHOCTH NPEACTABICHUN O MATEMAaTUUYECKUX MOHATUAX KAaK BaKHEHIINX
MAaTeMAaTHYECKUX MOJENAX, O3BOJSIOIINX ONUCHIBATH U U3Y4YaTh Pa3HbIE MPOLECCHI U
SABJICHUS; IOHUMAHUE BO3MOKHOCTH aKCMOMAaTUYECKOI'O IIOCTPOEHUS MATEMATHYECKUX
TEOpUH;

- BIaJICHUE METOAAMU JOKA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHHUE UX IPUMEHSITH,
IIPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHUS B XO/I€ PELICHUS 3a/1a4;

- BIaJICHUE CTAaHAAPTHBIMU IIPUEMAMU PELICHHS PALMOHAIBHBIX U HPPALOHAIbHBIX,
IIOKA3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX
CUCTEM; UCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCIIE IS IIOUCKA
IIyTH PELICHUS U WUIFOCTPALMN PELIECHNs] YPABHEHUN U HEPABEHCTB;

- c(hopMHpPOBAHHOCTH NPEACTABICHUN 00 OCHOBHBIX OHATUSAX MaTEMAaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX, BJIAJCHHE YMEHUEM XapaKTEpH30BaTh NOBEACHUE (PYHKIIUH,
UCIIOJIb30BaHMUE ITOJIYYEHHBIX 3HAHUH U1 OIIMCAHUSA U aHAIIN3a PEAIbHBIX
3aBUCHUMOCTEH;

- BJIaJICHUE OCHOBHBIMU ITOHATHIMU O INIOCKUX U MPOCTPAHCTBEHHBIX N'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;



- cpOpMUPOBAHHOCTh YMEHHUS PAaCliO3HABATh F€OMETPUUYECKHE (PUTYpBHI HA YepTexax,
MOZEINSIX U B PEAIBHOM MUDE;

- IPUMEHEHUE U3YyYEHHBIX CBOMCTB reOMETpUYECKUX (hUryp u Gopmys uist penieHus
r€OMETPUYECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEPIKAHHUEM;

- c(hopMHPOBAHHOCTH NPEJCTABIECHUN O MTPOLIECCAX U ABICHUIX, UMEIOLINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MUDE,
OCHOBHBIX ITIOHATUAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTEM;

- YMEHUI HaXOJIUTh U OLIEHUBATh BEPOSITHOCTU HACTYIUIEHHS] COOBITHI B POCTEHIIINX
IIPAKTUYECKUX CUTYALUsAX U OCHOBHBIC XapaKTEPUCTHUKH CIy4YalHbIX BEJIINYNH;

- BJIaJICHUE HABBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrPAMM IPH
pelnieHny 3aaad.
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Hannas pabodasi mporpaMmma crocoOcTByeT (POPMHUPOBAHUIO OOIIHNX
komnereHuui ( ganee OK), saistomuxcs pesysibratoMm ocBoeHus:t OITOIT
(IITTKPC), B cootBercTBUHM ¢ TpeboBanussmu @I'OC CIIO no npodeccun:
43.01.03 [Tapuxkmaxep

Koa 1 Ha3BaHHe KOMIIeTeHITUIA

OKI1. IToHrMaTh CYyIIHOCTh M COLMATIBHYIO 3HAUUMOCTb CBOEH Oynyiieil npopeccun,
IPOSIBIISITh K HEM YCTOMYMBBIN MHTEPEC

OK2. Opraan3oBbsIBaTh COOCTBEHHYIO JICSITEIHHOCTD, BHIOUPATHh TUITOBBIE METOJIBI U CITOCOOBI
BBITIOJTHCHUA HpO(l)eCCI/IOHaJILHBIX 3ajJa4, OCHUBATh UX 3(1)(1)CKTI/IBHOCTB 1 Ka4y€CTBO.

OK3. Ilpunumars perieHus B CTaHAAPTHBIX U HECTaHAAPTHBIX CUTYalUsIX U HECTU 32 HUX
OTBETCTBEHHOCTD.

OK4. OcymiecTBiIsITh MOUCK M UCTIOJb30BaHUE MHGOPMAITIH, HEOOXOIUMOM IS
3¢ (EKTHBHOTO BBIMTOTHEHUS MPO(ECCHOHANBHBIX 3a1a4, MPO(hecCHOHATLHOTO W TUYHOCTHOTO
pa3BUTHSL.

OKS5. Ucnonb3oBaTh HHHOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
po(heCCHOHALHOU IS TEIILHOCTH.

OKG6. PabGoTath B KOJUIEKTUBE U KOMaH€, 3(Q(HEKTUBHO 00LIaThCs ¢ KOJUIEraMH,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK?7. UcnionHATh BOUHCKYIO 00s13aHHOCTbD, B TOM YHUCJIE C IPUMEHEHUEM IOJTy4YEHHbBIX
npodecCHOHAIbHBIX 3HAHUH (JIJ151 FOHOLIEH).
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3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

3.1. O6beM yueOHOI TUCHUILINHBI U BU/bI Y4eOHOH padoThl

i O0bem
Bun yueoHoi padoThl
4acoB
O0bem 00pa3oBaTebHOI HATPY3KH, Yac 427
Oo0s3aTeqbHAsE Ay IUTOPHAsE yu4eOHas Harpy3Ka (Bcero) 285
B TOM YHUCIIE:
1abopaToOpHbIE 3aHATHS -
MIPAKTUYECKUE 3aHATHS 85
KOHTPOJIbHBIE paOOTHI 12
CamocTosiTejibHas padoTa o0yualonierocs (Bcero) 142

IIpomexxkyTouHnas arrecrauus B gopMe IK3aMeHa
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3.2. TemaTuveckoe NJIAHNPOBaHUE ¢ coaepxkanue yueoHoi nucuumiannsl OY /. 14 MATEMATHKA

XapaKTepuCcTHKA OCHOBHBIX

HaumenoBanue Conep:xxaHue y4eOHOro MaTepuaia u popMbl OPraHu3anuu Oo0bem BHJI0OB JeSITeJIbHOCTH
pa3/esoB U TeM AeATEeJIbHOCTH 00y4arouXcst 4acoB o0yyaromerocsi (Ha ypoBHe
Y4eOHBbIX IeHCTBUH)
1 2 3 4
O3HaKOMJIEHHE C POJIBIO
4 MaTeMaTHKHU B HaAyKe, TEXHUKE,
. HKOHOMHUKE, HHPOPMALIMOHHBIX
MatemaTuka B HayKe, TEXHUKE, DKOHOMUKE, HH(POPMALIMOHHBIX TEXHOJIOTUH U .
. TEXHOJIOTUAX U MPAKTHYECKOMI
IloBTOpEHME IIPAKTUYECKON JESITEIbHOCTH.
. NesTeNbHOCTH. O3HaKOMIIEHHE C
Beenenue [enu u 3agaun u3ydeHuss MaTeMaTuku pu ocBoeHunu npodeccuii CI10 u
. LESIMU U 3a/1a4aMU U3y4YEHUs
cnenuansHocTeit CI1O
MaTEeMaTHKHU IIPU OCBOCHUU
npodeccuii CIIO u cienmanbHOCTEN
CIIO.
Pa3pnen 1. Anredpa
Tema 1.1 Copepxanue yueOHOIro MmarepuaJia 12 Boinonnenune apupmMeTnyeckux
Pa3Butue nousitus o | 1.1lesbie pannoHanbHble YUCa. JIEWCTBUM HAJl YUCIAMH, COUYETass
yuciIe 2. JleficTBUTENbHBIE YHCTIA. YCTHBIE U MMCbMEHHBIE TPUEMBI.
3.ITpuGmnikeHHbIe BBIYHCICHUSI. Haxoxnenue npubinmKkeHHbIX
4. KoMIIeKcHbIE YHCIa. 3HA4YECHUI BEJIMYHH U MTOTPEIIHOCTEN
BBIYHCIICHHH (a0COFOTHOM 1
TemaTuka NpaKTHYECKUX 3aHATHI U JJAa00OPaTOPHBIX padoT 1 OTHOCHUTEJIbHOM); CpaBHEHHE
JlabopaTopHbie padoThl YHCJIOBBIX BBIPAKCHUM.
Haxoxnenue ommboK B
IIpakTH4yeckne 3aHATHA npeoOpa3oBaHUSAX U BBIYUCICHHUSAX.
1. ApubMeTnueckue IEUCTBUS HAJl YMCIIaMU, HAXOXKIEHNE TPUOJIMIKEHHBIX 1

3HAYEHUH BEJIMYMH U MOTPEIIHOCTEH BEIYUCIICHUH (a0COIIOTHON 1
OTHOCHUTEJIbHOMN ),CPaBHEHUE YHCIIOBBIX BBIPAKEHUHN
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3.CpaBHEHUE YHUCITIOBBIX BBIPAKEHUI

KontpouabHas padora «Pa3BuTie MOHATUS YHCIa»

1
CamocrosiTesibHast padoTa 00y4YarOIMXCH
1. HenpepsiBHbIE 1podH 3
2. PasBurtue moHsATHA YHCTA
3. KommekcHble yncia
Tema 1.2. Copepxanue yueOHOro marepuaJia 28 O3HaKOMJIEHHUE C TOHATHEM KOPHS
KopHu, crenenu u 1.Kopuu u cTeneHu. N-i CTENeHH, CBOMCTBAMU
Jorapu¢mbl 2.KopHu HaTypajabHON CTENIEHU U3 YUCIIA U UX CBOMCTBA. pasvKaJIoB U NpaBUIaMH CPAaBHEHUS
3.CreneHsp ¢ pallMOHATbHBIMY MOKA3aTEIsIMH, UX CBOMCTBA. KopHeil. DopMupoBanue
4.CteneHu ¢ A€MCTBUTEIBHBIMU NIOKA3ATENISIMH U UX CBOMCTBA. OIIpE/IEIICHUs] KOPHS U CBOMCTB
5.Jlorapudm uuncna. KOpHEW. Brruncienue u cpaBHeHUE
6.0OCHOBHOE JIOTapu(PMHUECKOE TOKIECTBO. KOPHEM, BBINOJIHEHUE TPUKUIKU
7.ecaTuunble 1 HATYpaJIbHBIC JTOTapU(MBI. 3HaueHus KopHs. [IpeobpazoBanue
8.I1paBuina aeiictBuii ¢ orapupmamu YHCIIOBBIX U OYKBEHHBIX
9.Ilepexox kK HOBOMY OCHOBAHHUIO. BBIPAXCHUM, COIEPIKAIIUX
panukaisl. BelllonHeHUE pacuyeToB
TemaTuka NpakTHYeCKUX 3aHATHI U JIA00PATOPHBIX padoT 15 1o (¢opmysam, CoaepKalumM
aJIMKaJbl, OCYLECTBIISIS
JlabGopaTtopHbie padoThl pal » OCYI
- HE00XO0/1MMbI€ OACTAHOBKH U
npeoOpazoBanus. OnpeencHue
IIpakTn4yeckue 3aHATHS N
. PaBHOCHIIBHOCTHU BBIPAXKCHHUHN C
1.BbluniciieHne U cpaBHEHUE KOpHEN
panukanamu. Pemenuve
2.BeInonHEHNE pacyeToB ¢ paguKagaMu .
. VPPALMOHAIILHBIX YPABHEHUH.
3.Pemienne uppanoHanbHbIX YpaBHEHUN
. . O3HaKOMJICHHUE C MTOHATHEM CTEIIEHU
4.HaxoxacHue 3Ha4€HUI CTENIEHEN ¢ pallMOHAIBbHBIMU NIOKA3aTEISIMU .
. C IEUCTBUTEIbHBIM IIOKA3aTENIEM.
5.CpaBHeHUE cTeneHen .
14 Haxoxxnenne 3HaYeHUH CTETIEHH,

6.ITIpeoOpa3oBaHus BBIpaKEHHUH, COAEPKALINX CTEIICHH

7.Pemienne noka3aTeabHbIX YPaBHEHUN

8.Pemenue npukiagHbIX 3a1a4

9.Haxoxnenue 3HaueHuil jorapugma mno Nporu3BOJIbLHOMY OCHOBAHHUIO
10.ITepexon OT 0THOTO OCHOBAHMS K IPYrOMY

11.Bpruncnenue u cpaBHEHHE JJorapumon

UCTIONB3YS MPU HEOOXOTUMOCTHU
WHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuceiBaHUE KOPHS N-i CTENEHU B
BUJIE CTETICHU C JPOOHBIM
nokazaresieM U Hao0OpoT.
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12.JlorapuMupoBaHrye U MOTEHIIMPOBAHNE BBHIPAKECHHIM
13.IIpubnuxeHHbIC BEIUMCICHHS U PEIICHNE IPUKIIATHBIX 33134
14.Penienne norapuMUUecKUX ypaBHEHHM

KonTpoabsnas padora «KopHu, crenenu u sorapupmsl »

DopmyIUpOBAHUE CBOWCTB
cTeneHel. Beluncienue cTerneHe ¢
palMOHATBHBIM MTOKA3aTEIIEM,
BBINIOJIHEHHUE NPUKHUJIKU 3HAYEHUS

1 CTEIICHH, CPAaBHEHHE CTEIICHEH.
CamocrosiTe/ibHas padoTa 00y4aouuxcst IIpeobpasoBanue YHCIOBBIX U
1. Pemenue nppaiyoHaJbHbIX YpaBHEHUN OYKBCHHBIX BBIPaKCHHI,
2. IlpeoOpa3oBaHume BBIpOKCHHH, COJACPKAIIMX  MOKa3aTeNbHBIE U COoACpKAIUX CTCIICHH, IPUMEHAA
norapupmMuueckrue QyHKIUH cBoiicTBa. Pemenne nokasareabHbIX
3.Penrenune mokazaTeNbHBIX U JIOTapUPMHISCKIX YPABHEHUI 1 HEPABEHCTB 3 ypaBHeH#uit. O3HaKOMIICHHE €
IIPUMEHEHUEM KOPHEH U cTerneHen
IIPYU BBIYUCIIEHUH CPEAHUX, IE€ICHUU
OTpe3Ka B «30JIOTOM CEYCHHUM.
Pemenue npuknaaHbeIxX 3a1a4 Ha
CJIOKHBIE TIPOLICHTBHI.
Tema 1.3 Coaep:xxaHue y4eOHOro MaTepuaJia 2 Brinonnenue npeo6pa3oBaHuii
IIpeoOpa3oBanue 1.IIpeoOpazoBanus anreOpanyecKix BhIpaKeHHUM BBIpa)KEHU, IpuMeHeHne Gopmyl,
ajJrebpanyecKux 2.IlpeoOpa3oBaHue  palMOHAJBHBIX,  HPPALHOHAIBHBIX,  CTENEHHbIX, CBA3aHHBIX CO CBOMCTBAMH
BBIPAKeHH I MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX BBIPAKECHUH. CTeTeHel U JTorapuQmoB.
Omnpenenenue 001aCTH TOMYCTUMBIX
TemaTHka NpaKTHYECKUX 3aHATHI U J1A00PaTOPHBIX padoT - 3HAYCHHUH JIOTaPHUPMHUUIECKOTO
BbIpakeHUs. Pemenne
JlabopaTopHble padoThI - Jorapu(PMUUECKUX ypaBHEHUH.
IIpakTHYeckune 3aHATHSA -
KonTpoannas padora -
CamocTtosiTeibHBIE PadOTHI -
Paznen 2. I'eomerpus 24
Tema 2.1 Copepxanue yueOHOIro MmarepuaJia DopMyIMpOBKa U NPUBEICHNE
IIpsimbie o JI0Ka3aTeNbCTB IPU3HAKOB
IIOCKOCTH B 1.B3aumMHOE pacnooKeHUe IByX NPSIMBIX B IPOCTPAHCTBE. B3aMMHOI'0 PACTIOIOXKEHUS MPAMBIX
NMPOCTPaHCTBE 2. [TapannenbHOCTh NIPSIMOM M INTIOCKOCTH. U II0cKocTel. PaciosHaBaHus Ha
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3.ITapamienbHOCTh TIOCKOCTEH.
4.1lepneHAUKYIAPHOCTD NPSMOM U MJIOCKOCTH.
S.IleprieHaUKYISAp ¥ HAKIIOHHAS.

6. Yron Mexay npsAMOH U INIOCKOCTBIO.

7. IByTpaHHBII YIoJl.

8.Yron Mexny IIIOCKOCTIMH.
9.1lepneHauKyISPHOCTH ABYX INTIOCKOCTEM.
10.I'eomeTpryeckue mpeoOpa30BaHuUs MPOCTPAHCTBA: apaICIbHBIN
MEPEHOC, CUMMETPHSI OTHOCUTEIHHO TIIOCKOCTH.
11.ITapanyensHOE IPOEKTUPOBAHHUE.

12. IImomaas opTOroHaJIbHOW MPOEKIUH.

13. U300paskeHue mpoCTPAaHCTBEHHBIX (PUTYD.

TemaTnka NpakTH4eCKUX 3aHATHI M J1a00PaTOPHBIX padoT

12

JlabopaTtopHbie padoThl

IIpakTHYecKkHe 3aHATUA

1 .IIpu3Haky B3aMMHOIO PACIIONIOKEHMSI IPSAMBIX

2.Yron Mexy NpsIMbIMH

3.B3aumHO€ pacnonokeHue NPsMBIX U INIOCKOCTEN
4.1lepneHAUKYISAp U HAKJIOHHAA K IJIOCKOCTU

5.¥Yroa Mexay npsMOH U INIOCKOCTBIO

6.TeopeMbl 0 B3aMMHOM PacIOIOKEHUU MPSIMOM U MJIOCKOCTH.
7.Teopema 0 Tpex NEpPIEHAUKYIIpaxX

8.IIpu3HaKy U CBOMCTBA MapaJUIEIbHbBIX U IEPIEHIUKYIISIPHBIX INIOCKOCTEN
9.PaccrossHue OT TOYKM 1O IUIOCKOCTH, OT HPSIMOH [0 IUIOCKOCTH,
pacCTOsSTHUE MEXIY IUIOCKOCTSIMH, MEXKIY CKPELUIMBAIOIMMUCS MPSMBIMU B

IIPOCTPAHCTBE

10.ITapaiensHOE MPOEKTUPOBAHUE U €TI0 CBOMCTBA

11.Teopema o mionam OpTOroHaJIbHON MPOEKIIUHY MHOTOYTOJIbHUKA
12.B3anMHO€ pacnoioKeHHe MPOCTPAHCTBEHHBIX (HUTYD

12

KonTpoabHas padora «IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE»

CamocTosiTesibHBbIE PA00THI 00Y4al0IIUXCH
1. buorpaduu yaeHsx
2. TlapannenbHOE IPOEKTUPOBAHUE

YEPTEKaxX U MOJICIIAX PA3ITUIHBIX
CJIy4aeB B3aUMHOTO PACIOJIOKEHHUs
IIPSIMBIX U IIJIOCKOCTEM,
apryMEeHTHPOBAHHUE CBOUX
cyxJeHnid. PopMyIMpOBaHKE
onpeieNIeHuH, MPU3HAKOB U CBOMCTB
napauieNIbHbIX U
NEepPHEHANKYISAPHBIX IJIOCKOCTEH,
JBYTPAHHBIX W JTMHCHHBIX YTJIOB
Brinonnenue noctpoeHus yrion
MEXTY MPSMBIMH, IPSIMOH 1
IJIOCKOCTBIO, MEXAY MIIOCKOCTSIMU
[0 OMMCAHMIO U PAaCIO3HAHKE UX Ha
Mozesix. [Ipumenenre npu3HakoB U
CBOICTB pacHoJIOKEHUS IPSIMbIX U
IJIOCKOCTEH MpU pEelICHUH 3a7a4.
N300pakeHne Ha pUCYHKax U
KOHCTPYMPOBAHUE HA MOJEIIAX
NEPIEeHIUKYISIPOB U HAKIIOHHBIX K
MJIOCKOCTH, MPSIMBIX, MapajlIeIbHbIX
IJIOCKOCTEH, YIJIOB MEXIY NpsIMOM
U TJIOCKOCTBIO U 00OCHOBaHHE
noctpoenus. Pemenue 3anay Ha
BBIYHCIICHHE T€OMETPUUECKUX
BennurH. ONHUCHIBAaHUE PACCTOSTHUS
OT TOYKH JI0 TJIOCKOCTH, OT MIPSIMOM
JI0 TJIOCKOCTH, MEXKITY
MJIOCKOCTSIMU, MEXIY
CKPEIIMBAIOIIUMHUCS MIPSMBIMU,
MEXy TPOU3BOIBHBIMHU (UTYpaMU
B nipocTpancTee. PopMynnpoBaHue
Y JI0Ka3bIBaHHE OCHOBHBIX TEOPEM O
pPacCTOSHUAX (TeopeM
CYIIIECTBOBAHMS, CBOMCTBA).
N300paxeHne Ha 4epTexax u
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3. Pemenue 3amad mo TemMe «YTOJ MEXKIY MPSMOW H IIOCKOCTBIO. YTOI
MEX1Y TIOCKOCTSIMID)
4. Pemenue 3amau o teme «Teopema o Tpex NEPHEHANKYIIAPAX)

MOJIETISIX PACCTOSTHUS U
000CHOBaHHE CBOUX PacCYXICHUH.
OrnpesienieHNe ¥ BBIYUCIICHUE
paccTOsHUI B TPOCTPAHCTBE.
[Tpumenenne GopmyI U TeopeM
TUIAHUMETPHUH JIs1 pELIeHUs 3a1a4.
O3HaKOMJICHHE C TOHITHEM
napaieIbHOTO TPOCKTUPOBAHUS U
ero cporictBamu. opmynupoBaHue
TEOPEMBI O IUIOIATN
OpPTOTOHAJILHOM MPOEKIINU
MHOroyrosipHuka. [Ipumenenue
TEOPHH 1711 0OOCHOBAHUS
MIOCTPOEHUI U BBIYMCIICHHM.
AprymMeHTHUpPOBAHUE CBOUX
CYXKJIEHUN O B3aUMHOM
PaCIIOJIOKEHUN IPOCTPAHCTBEHHBIX

buryp.

Pazgen 3. KomOnHaTopuka, CTAaTUCTHKA U TeOPUS BePOSITHOCTEH 16
Tema 3.1 Conep:xkanue yueOHOro MmaTepuasa N3yueHne npaBuia KOMOMHATOPUKH
DJIeMeHThbI 1.OcHOBHBIE TOHATHS KOMOMHATOPHKHU. Y IPUMEHEHUE NIPU PELICHUN
KOMOMHATOPUKH 2.3agaun Ha MOJCYET YNCIa Pa3MELEHHUM, IEPECTAHOBOK, COYETAHUH. KOMOMHATOPHBIX 3a1a4. Pemenne
3. Pemienue 3aga4d Ha nepeGop BapuaHTOB. KOMOMHATOPHBIX 33724 METOJIOM
4. ®opmyna 6unoma HproToHa. 16 nepebopa U 1Mo MpaBuily
5. CBoiicTBa OMHOMHHAIBHBIX KOAD(DHUIIMEHTOB. ymMHOXeHHs1. O3HaKOMIICHHE C
6. Tpeyronbuuk Ilackans. MOHSATUSIMH KOMOUHATOPHKHU:
pa3sMeIleHUsIMH, COYETaHUSIMH,
TeMaTHKa NPaKTHYeCKUX 3aHATHI U J1a00PaTOPHBIX padoT 6 nepecTaHOBKaMu U (hopMyIaMu AJist

JlabopaTopHble padoThI

IIpakTHYeckHe 3aHATHA
1.Mcropuu pa3BUTUSI KOMOMHATOPUKHU, TEOPUHN BEPOATHOCTEH U CTATUCTUKH
Y MX POJIb B PA3IMYHBIX Cepax YeIOBEUECKON KU3HEACITEIbHOCTH

ux BeluMciaeHus. OObsiCHEHUE U
npuMeHeHne GopMyI IJis
BBIYHMCIICHUSI pa3MEILeHUH,
IIEPECTAaHOBOK Y COYETAHUH IIPU
pemeHny 3agad. O3HaKOMJIEHHUE C
6uHoMom HproTOHA 1
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2.IIpaBuna KOMOMHATOPUKH
3.Pemenne koMOMHATOPHBIX 3a7a4

TpeyrosgbaukoM [lackans. Pemenne
MPaKTUYECKUX 3a/1a4 C

4.Pa3merieHusi, COUeTaHUS U IEPECTAHOBKU 6 MCIIOJIb30BaHUEM TOHATUN U MPABUI
5.bunom HeroroHa u tpeyrosbHuk [lackans KOMOMHATOPUKH.
6.IIpukianseie 3a1a4n
Kountpoabnas padora «KomOnnaropuka» 1
CamocTrosiTesibHasA padoTra 1
OCHOBHBIE PUEMBI PEIICHUST KOMOMHATOPHBIX 3a/1a4
Pa3nen 4 I'eomeTpus 22
Tema 4.1 Coaep:xxaHue y4eOHOro MaTepuaJia O3HaKkOMJIEHUE C IOHATHEM
Koopannatel n 1.IlpsmoyronbHas (1ekapToBa) CUCTEMa KOOPIAUHAT B IPOCTPAHCTBE. BeKkTopa. M3yueHue nexapToBoit
BEKTOPBI 2.®opMyna pacCTOSTHUS MEXTY ABYMsI TOUKAMHU. CHUCTEMbI KOOpJMHAT B
3.VYpaBHeHus chepsl, IIOCKOCTU U MPSIMOIA. IIPOCTPAHCTBE, IOCTPOEHUE TI0
4. BekTopsbl. 3aJJaHHBIM KOOpJMHATaM TOYEK U
5. Monyns BekTopa. IJIOCKOCTEM, HAXOXKICHUE
6. PaBeHCTBO BEKTOPOB. 22 KOOpAMHAT To4eK. HaxoxaeHue
7. CnoxeHue BEKTOPOB. yYpaBHEHHUH OKPY>KHOCTH, C(hepsbl,
8. YMHOXKEeHHE BEKTOpa Ha YUCIIO. IUIOCKOCTH. Bhruncnenue
9. PaznoxeHue BEKTOpa MO HAIIPABJICHUSM. PAcCCTOSHUNA MEX/1y TOUKaMH.
10. Yron mexay 1ByMsi BEKTOpaMH. N3yuenne cBOMCTB BEKTOPHBIX
11.I1poexius BEKTOpa Ha OCh. BEJINYUH, IIPABUJI PA3JI0KECHUS
12. KoopinHaThl BEKTOpA. BEKTOPOB B TPEXMEPHOM
13.CkanspHoe Ipou3BeI€HNE BEKTOPOB. IIPOCTPAHCTBE, IPABUJI HAXOXKICHUS
14.Vcnionp30oBaHue KOOPAUHAT U BEKTOPOB MPH PEHICHUH MaTEMaTHUYECKUX U KOOpIMHAT BEKTOpa B
MPUKJIIATHBIX 3a/1a4. npoctpaHctse. [IpaBun aerictBuii ¢
BEKTOPAMH, 33JJaHHBIMU
TemaTnka NpakTHYeCKUX 3aHATHI U J1a00PaTOPHBIX padboT 9 koopauHatamu. [Ipumenenue

JlaGopaTopHbie padoThl

IIpakTH4yeckue 3aHATHS
1.BexTopsl

TEOPUH IIpU PEILICHUH 3a7a4 Ha
JIEUCTBUS C BEKTOpamu. M3ydenue
CKQJIAPHOTO IIPOU3BEACHUS
BEKTOPOB, BEKTOPHOI'O YPAaBHEHMSI
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2./leficTBuS C BEKTOpaMu
3.JlekapToBa cucTeMa KOOPJMHAT B IPOCTPAHCTBE
4.YpaBHEHHE OKPYKHOCTH, chepa, IMIIOCKOCTH

IpsIMOM U IIoCKOCTH. lIpumenenune
TEOPUU TIPU PELIECHUH 3a1a4 Ha
JICVCTBUS C BEKTOPAMH,

5.PaccrosiHue Mexay TOUYKaMu 9 KOOPJMHATHBII METO, IPUMEHEHHE

6./leiicTBUs ¢ BEKTOpaMm, 3a/laHHbBIMH KOOpJUHATAMHU BEKTOPOB I BBIYUCIICHUS BEJIUYUH

7.CxansipHO€ IPOU3BEACHUE BEKTOPOB YIJIOB U PACCTOSTHUM.

8.BekTopHOE ypaBHEHHE TPSMOM U IIIOCKOCTH O3HaKOMJICHHUE C JI0KAa3aTeIHCTBAMU

9.Mcnonp30BaHnE BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUHI TEOPEM CTEPEOMETPUU O B3aMHOM
PacHoIOKEHUU MPSMBIX U

KonTpoabHas padora «KoopanHaTbl 1 BEKTOPbD) 1 IJIOCKOCTEM C UCIIOIB30BaHUEM
BEKTOPOB.

CamocrosiTeibHBIC Pa0OTHI

1.IlpsamoyronbHas (AeKapToBa) cucTeMa KOOPAUHAT B IPOCTPAHCTBE 3

2. BexTopHOE 3a/1aHuE NPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE

3. lomanissisi KOHTpOJIbHAs paboTa «/lelicTBre Hal BEKTOPAMM

Pa3znen S OCHOBBI TPHTOHOMETPUH
35
Tema 5.1. Conep:kanue yueOHOro MarepuaJa 5 N3yyenue painaHHOro MeToa
OcHoBHuble nousitusi | 1.Paguannas mepa yria. M3MEpEHUS YIJIOB BPALLEHUS U UX

2.BpamarenbHoe IBUKEHUU. CBSI3M C TPalyCHOI MEpOil.

3. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIA. N300pakeHune yrioB BpallleHUs Ha
OKPYXHOCTH, COOTHECEHHE

TemaTnka NpakTU4eCKUX 3aHATHI U J1a00PaTOPHBIX padoT 2 BEJIMUMHBI yTJia C €ro
pacnonoxxeHuemM. opMynupoBaHue

JlabopaTopHble padoThI - OIpEIEeIICHUN TPUTOHOMETPUUECKUX
GbyHKIMIA 11 YTTIOB TIOBOPOTA U

IpakTHyeckne 3aHATHS 2 OCTpPBIX YIJIOB IPSIMOYTOJIHOTO

1.PaguaHHblii METOJI U3MEPEHMS YTIIOB BPALIEHUSI U CBS3b C IPALyCHON Mepoi
2.OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA

KonTpoabnasi pabora

TPEYroJIbHUKA U 0OBSICHEHHE UX
B3aMMOCBA3HU.
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CamocrosiTe/ibHbIE PAa0OTHI
1. Hcnonb3oBaHME TPUTOHOMETPUUIECKUX (POPMYI IJisi IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUN
2. PemieHne TpUTOHOMETPUYECKUX YPaBHEHHN

Tema 5.2
OcHoBHBIE
TPUTOHOMETPH-
YyecKHe TOKIeCTBa

Copepxanue yueOHOro MaTepuasia
1. ®opmysbl IpUBEACHUS.

2.. DopMyITBI CIIOKCHHUS.

3. ®opMynbl yABOCHHUSI.

4.®DopMyIIbl MOJIOBUHHOTO YIIA.

TemaTnka NpakTHYeCKUX 3aHATHIA U J1a00PaTOPHBIX padoT

JlabopaTtopHblie padoThI

IIpakTHYeckune 3aHATHSA

1.OcHOBHBIE TPUTOHOMETPHUUECKUE TOXKIECTBA, (POPMYITBI CIOKECHUS U
yABOEHUS, MPeoOpa3oBaHre CYMMbI TPUTOHOMETPUUECKUX (QDYHKIUI B
NPOM3BEACHUE, TPE0OpPA30BAHNE TPOU3BEICHHS TPUTOHOMETPHUYECKIX

(GYHKIHNA B CyMMY

KonTpoabHas padora

CamocTrosiTe/ibHBbIE Pa0OTHI

Tema 5.3
IIpeodpa3oBanus
npocTenmux
TPUTOHOMETPH-
YeCKHX BbIPaKeHU i

Conep:xkanue yueOHOro MaTrepuaJa

1.IlpeoGpa3oBanre CyMMbI TPUTOHOMETPUYECKUX (YHKIUI B IPON3BEICHIE U
MPOU3BECHUS B CYMMY.

2. BelpaskeHHe TPUTOHOMETPHUYECKUX (DYHKIMI Yepe3 TAHTCHC MTOJIOBUHHOTO
aprymMeHra

TeMaTuka NPpaKTHYECKUX 3AHATHH U JIa0OPATOPHBIX padoT

JlabopaTopHbie padoThl

IIpumeHeHne OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKIECTB IS
BBIYMCJICHMS] 3HAaYCHUN
TPUTOHOMETPUUYECKUX (PYHKLUI 110
OJIHOU U3 HUX.

N3yuenne oCHOBHBIX hOpMYIT
TPUTOHOMETPUU: POPMYITBI
CJIOKEHUSI, YIIBOCHHUS,
peoOpa3oBaHMs CyMMBI
TPUTOHOMETPHYECKUX (PYHKIIUH B
MMPOU3BCACHUC IMPOU3BCACHUA B
CyMMY U TIPUMECHEHUE TIPH
BBIYHCJICHUU 3HAUYCHUA
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IMpakTH4yeckune 3aHATHS

KonTposbHas padora

CamocrosiTesibHast padora
Hcnonp3oBanue TpuroHomeTpudeckux Gopmyi 1uist mpeoOpazoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUN

TPUTOHOMETPUYECKOTO BEIPAKEHUA
U ynpouieHust ero. O3HaKoMJIeHHe
CO CBOMCTBAaMH CHMMETPHUH TOYEK
Ha €UHUYHON OKPYXHOCTH U
MMPUMCHCHHUC UX JJI BbIBOAA
(bopMyn npuBeICHHUS.

Tema 5.4 Coaep:xanue yyeOHOro MmarepuaJia Pemenune no popmynam u
IIpocreiimme 1. Ilpocreiiine TPUTOHOMETPUUECKHE YPABHEHHUS. TPUTOHOMETPUUECKOMY KPYyTy
Tpuronomerpudec- | 2. [Ipocreiiine TpUroHoMeTpuyecKrue HEPABEHCTBRA. IPOCTEHIINX TPUTOHOMETPUUECKHUX
KHe YpaBHEHUSI M ypaBHeHUH. [Ipumenenune ooumx
HEPaBeHCTBa TemaTnka NpaKTHYECKUX 3aHATHH U JJA00PAaTOPHBIX padoT METOJI0B pPEUICHMs YpaBHEHUI
(mpuBeeHUE K TMHEHHOMY,
JlabopaTopHbIe padoThI KBaJPaTHOMY, METO/{ PA3JI0KEHHUS
Ha MHOKUTEJIHU, 3aMEHBI
IIpakTH4Yeckoe 3aHsATHE NIEPEMEHHOM) 1P pELICHUN
[Tpocreiiye TPUroHOMETPUUECKHE YPABHEHUS M HEPABEHCTBA TPUTOHOMETPUUYECKUX YPABHEHUI.
YMeHne oTMeyaTh Ha Kpyre
KonTpoabHas padora penIeHusl TPOCTEUILINX
TPUTOHOMETPUUECKUX HEPABEHCTB
CamocrosiTesibHast padora
Pemenne TpUroHOMETpUYECKUX YpAaBHEHUN
Tema Ne 5.5 Copepxanue yueOHOIro MmarepuaJia O3HaKOMJIEHHE C TOHITHEM
ApKcHHYC, 1. OGpatHble TPUTOHOMETPUUECKHE PYHKIIUH. 00paTHBIX TPUTOHOMETPHUECKUX
APKKOCHHYC, 2. ApkcuHycC, apKKOCHHYC, apKTaHT€HC. ¢ynkuuil. U3ydyenue onpeneiaeHuit

APKTAHTICHC YUCJIa

TemaTHnka NMPAaKTHICCKUX 3aHATHI 1 J'IaﬁOpaTOPHLIX paﬁoT

JlaGopaTopHbie padoThI

IIpakTHYeckoe 3aHsATHE
OOpatHble TpUrOHOMETpUYECKHEe (PYHKLUU: ApKCUHYC, aPKKOCHHYC,

apKCHHYca, apKKOCUHYCa,
apKTaHTeHCa YUCIIa,
(bopMynupoBaHUE UX, H300pakeHUe
Ha €JUHUYHOU OKPYKHOCTH,
pUMEHEHHE NPU PeLIeHUU
ypaBHEHUU
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apKTaHT€HC

KonTposbHasi pa6ora «OCHOBBI TPUTOHOMETPHI 1
CamocTosiTeIbHBIE PAa0OTHI -
Pa3znen 6 @®ynkuuu, ux cBoOiicTBa M rpaduku 24
Tema 6.1. Conep:xxanue y4eOHOro MaTepuaJia O3HaKOMIJICHUE C TIOHSITHEM
@Oyuxuun. [lousTue | 1.OyHKIMY. 3 [IEPEMEHHOH, IIPUMEPAMU
0 HeNpepPbLIBHOCTH 2. O6nacTh omnpeneeHUs: 1 MHOKECTBO 3HAUCHHUIA; 3aBUCUMOCTEU MEXKIY
pyHKuMu 3.I'padux GpyHKIMH, TOCTpOeHHE TpaduKOB (PYHKIHIA, 32 JaHHBIX nepeMeHHbIMU. O3HaKOMIIEHUE C
Pa3IMYHBIMH CTIOCOOAMHU. MoHsITHEM T'paduKa, onpeaesieHne
MIPUHAJIC)KHOCTH TOUKH IpaduKy
TemMaTHKa NPAKTHYECKUX 3aHATHI M JIAa00OPATOPHBIX padoT 2 ¢byuknuu. OnpeneneHue 1mno
dbopMmyre npocTeitmei
JlabopaTtopHblie padoThI - 3aBUCHMOCTH, BUJa e¢ Tpaduka.
Beipaxxenue no gpopmyiie ogHON
IMpakTHYecKkHe 3aHATHS MIEPEeMEHHOM uepe3 Apyrue.
1.ITpumephl 3aBUCUMOCTH MEXK]Y IEPEMEHHBIMU B PeaIbHBIX MPOIeccax U3 O3HaKOMJIEHHE C ONPEACICHUEM
CMEXHBIX JUCIUTIINH 2 dbyHKIMH, GOPMYIUPOBAHUE €TO.
2.0mnpenenenue GyHKIUN Haxoxnenue o01acTu onpeeieHus
1 00J1acTH 3HAYCHUN (DYHKITHH.
KonTpoabnas padora -
CamocTtosiTe1bHBIE Pa0OTHI -
Tema 6.2 Conep:xkanue yueOHOro MaTepuaJa O3HakoMIJIEHHE C IPUMEpPAMHU
CpoiicTBa ¢pynknun. | 1.CoiicTBa (yHKIIMU: MOHOTOHHOCTb, Y€ THOCTh, HEYETHOCTD, (GyHKIIMOHATBHBIX 3aBUCUMOCTEN B
I'padpuueckas OTPaHUYEHHOCTb, IEPUOAUYHOCTb. 8 pEaNbHBIX MPOLIECCaX HAa CMEKHBIX
HHTEpHnpeTaus. 2.ITpomexxyTkH BO3pacTaHus U yOBIBAaHUI, HAMOOJIBIIICE U HAMMEHBIIIES auctuminH. O3HaKOMIIEHHE C
IIpumepsbl 3HAYEHUS, TOYKH IKCTPEMyMa. JI0Ka3aTeIbCTBAMH PACCYKICHUSIMU
(pyHKUMOHANBHBIX 3. 'padpuueckast uHTEpIIpETAIIHSL. HEKOTOPBIX CBOMCTB JINHEHHOHW U

3aBHCHUMOCTEH B

4 Ilpumepbl PyHKIMOHAIBHBIX 3aBHCHUMOCTEH B peasIbHBIX MpoLeccax u

KBaJPaTUYHON (DYHKIIUH,
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peabHbIX SBJICHUSX. IIPOBEJICHUE HCCIIEA0BAHUS
npoueccax u 5.Apudpmernueckue onepanuu Haja QyHKIHSIMH. JMHEHHOU, KyCOYHO- IMHEHHOMH,
AABJICHUAX 6. Cnoxxnast QyHKIUS (KOMITO3HIINS). IpOoOHO- TMHENHON U KBaJpaTUYHON
7. IloHsiTHE O HEMPEPHIBHOCTH (DYHKITHH. (GyHKLUH, TOCTPOEHUE UX
rpa¢ukos. [Toctpoenne u uTeHne
TeMaTHKa NPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT rpadukoB pynkuii. MccnenoBanue
¢yskun. CoctaBieHHE BUIOB
JlaGopaTopHbie padoThI (GyHKUUH 0 TaHHOMY YCIIOBHIO,
pelIeHre 3a]]a4 Ha SKCTPEMYM.
[IpakTH4yeckue 3aHATHSA Beinosinenue npeodpazoBaHuii
1.Iloctpoenue u ureHue rpaukoB rpaduka QyHKIUH.
2.UccnenoBanue GpyHKIMN
3.CBoiicTBa TMHEHHOM, KBAPATUYHON, KYCOYHO- JINHEWHOU U APOOHO-
JTUHEHHOU (yHKUIUH
4. HenpepbIBHBIC U IEpUOANYECCKUE QYHKIIUH
Kontponbnas pabora
CamocTtosiTeibHas padoTa
CoiictBa ¢pynkuuu. [Toctpoenue rpadukoB GyHKINU
Tema 6.3 Conep:kanue yueOHOro MarepuaJa N3ydenue noHstus oopaTHOM

Oo0paTHble pyHKIMHT

1.00patHnbie pyHKINH.
2.06macTh onpeneneHus u 00J1acTh 3HAYCHU 00paTHON () YHKIIHH.
3. I'padux obpaTHOH PyHKIHH.

TemaTuka NpaKTHYECKUX 3aHATHI M JIA00PATOPHBIX padoT

JlabopaTopHblie padoThI

IIpakTHyeckue 3aHATHSA

1.CBoiicTBa u rpaduku cuHyca, KOCUHYCa, TAHT€HCA U KOTaHTeHca
2.00patHble GYyHKIMU U UX Ipauku

3.00paTHble TpUrOHOMETpHUUYECKUE (PYHKIIMU

¢byHKIMH, onpeieNieHIe BUIa U
mocTpoeHue rpaduka oOpaTHON
(byHKINHU, HaXO0XKIEHUE ee 00JIacTH
orpeJienieHus: 1 001acTH 3HAUCHHH.
[TpumeHeHne CBOUCTB PYHKIUI MTpH
UCCIIeIOBAaHUH YpaBHEHUHN U
peIIeHNH 337129 Ha SKCTPEMYM.
O3HakoMJIEHHE C TIOHATHEM
CJIOKHOM (PYyHKIIMH.
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KonTpoabnas padora

CamocTtosiTeibHas padoTa 1
OOpatHble TpUroHOMeTpUYeckre GPyHKIUU
Tema 6.4 Copepxanue yueOHOro MmarepuaJia Brruncnenue 3naueHuil QyHKIU 10
Crenennsie, 1.Crenennsle, moKa3aTeibHbIe, JJOTapu(pMUIecKre U TPUTOHOMETPHUECKUE 3HaueHUIo aprymenra. Onpenenenue
NoKa3aTeJIbHbIe, GyHKIIH. MIOJIOXKEHHUS TOUKH Ha TpaduKe 1o ee
Jorapugmudeckue u | 2.0npeneneHus QyHKIUHN, UX CBOWCTBA U rpadUKH. KOOpJAWHATaM U Ha000pOT.
Tpuronomerpuveck | 3..IlpeoGpasoBanus rpauKoB. Hcnonp3oBanue cBOMCTB (QyHKUIMN
ue pyHKUMU. 4. TlapannenbHblid TEPEHOC, CUMMETPUSl OTHOCUTENFHO OCcei KOOpIAUHAT U IUIsL CPAaBHEHMSI 3HAUEHUI CTETIEHEN
Oo0paTtHble CUMMETpPHs OTHOCUTEJIBHO Hayajla KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO u orapudmos. [loctpoenue
TPUTOHOMETPHYECK | IIPSIMON y = X, pacCTSDKEHHE U CKAaTHE BIOJIb OCEH KOOPAMHAT. 10 rpauKOB CTEIICHHBIX
ue GyHKUMHU sorapu(pMuIecKux QyHKITHI.
TemaTHka NpaKTHYECKUX 3aHATHI M JIA00PaTOPHBIX padoT 4 Pemrenne nokasareabHbIX U
norapu(pMUUECKUX ypaBHEHUHN U
JlabopaTopHbIe padoThI - HEPABEHCTB 10 U3BECTHBIM
asiroput™MaM. O3HaKOMIIEHHUE €
IIpakTHYeckue 3aHATHS IIOHATUEM HENIPEPBIBHOU
1.IIpeobpa3zoBanus rpaduka GyHKIHHA 4 MepUONYECKON (PyHKIIHH,
2.I'apmoHunYecKHe KoJeOaHus (dbopmynupoBaHUE CBOICTB CHHYCA U
3.Ilpuknansele 3agaun KOCHHYCa, IOCTPOEHHE UX
4. Tloka3zaTenbHbIe, JOrapuPMHUECKUE, TPUTOHOMETPUIECKIE YPABHEHUS rpa¢ukoB. O3HaKOMIIEHHUE C
HEpaBEHCTBA MOHATUEM FapMOHUYECKHX
Kosie0aHui U IpUMEpaMu
KonTpoabHas pabora « ®yHKIMU ¥ TpaGuKmn» 1 rapMOHUYECKHUX KOueOaHui s
OIMCaHMS MPOIECCOB B (pH3HKe U
APYrux o0nacTsAX 3HaHUS.
CamocTosiTe1bHBIE PadOTHI 1 O3HaKOMJIEHHE C TOHITHEM

Pa3pbIBHOM MEPUOIUYECKON
¢byHKIMH, GOopMyIHpOBaHUE
CBOMCTB TAaHI'€HCA U KOTaHTEHCA,
MMOCTPOEHUE UX TPa(UKOB.
[TpumeHeHne cBOUCTB PyHKIUI 115
CpaBHEHUS 3HAYEHUI
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TPUTOHOMETPUUECKUX (YHKIIUM,
pELICHNs TPUTOHOMETPUYECKHUX
ypaBHeHwuid. [locTpoenune rpadukoi
00OpaTHBIX TPUTOHOMETPHUECKUX
GbyHKIMH 1 onpeieNIeHre 1o
rpadukaM ux cBOMCTB. Brimonnenue
npeoOpa3oBaHus IrpaUKoB.

Paznea / I'eomeTpusi. MHOTrOrpaHHMKH M KpYIJible TeJaa 30
Tema 7.1 Coaep:xxaHue y4eOHOro MaTepuaJia OnucaHue U xapakTepUCTHKA
MHororpaHHMKH 1.Bepuunsl, pedpa, rpaHd MHOTOTPaHHHUKA. pa3IUYHbIX BUJOB MHOTOI'PaHHUKOB,
2. Pa3zBepTka. MEPEUUCIICHUE UX DJIEMEHTOB U
3.MHororpaHHbl€ YIJIbI. cBoiicTB. M300pakeHue
4.BpInmyKible MHOTOTpaHHUKH. MHOTI'OI'PaHHHUKOB U BBIIIOJIHEHUE
5.Teopema Diinepa. MIOCTPOEHUS Ha N300paKEHUSIX U
6.ITpuzma. MOJIEJISIX MHOTOTPAaHHUKOB.
7.1Inpamupa. 12 Beluncrnenue JIMHEMHBIX 3JIEMEHTOB
8.CedyeHne MHOTOTpaHHUKOB. U YIJIOB B IPOCTPAHCTBEHHBIX
9. IlpaBuIIbHBIC MHOTOTPAHHHKH. KOH(HUTypanusx,
apryMEeHTHPOBaHUE CBOMX
TemaTuka NpaKTHYECKUX 3aHATHI M JIA00PaTOPHBIX padoT 3 CYXJACHUNA. XapaKTepUuCTHKa U
n300pakeHUe CeYeHUs, pa3BEPTKU
JlabopaTtopHblie padoThI - MHOTOT'PAHHUKOB, BEIYHCIIEHUE
IUIoUIaied NOBEPXHOCTEN.
IIpakTH4eckune 3aHATHS [locTpoeHne mpocTenmnx ce4eHui
1.Pa3nuunble BUbI MHOTOTPAaHHUKOB KyOa, MpU3Mbl, MUPAMH/IBL.
2.M306pakeHne MHOTOTPaHHUKOB 3 [Ipumenenue GpakToB U CBEICHUN U3
3.CeueHus pa3BepTKH MHOI'OI'PaHHUKOB I1aHUMeTpuH. O3HAKOMIIEHUE C
BHJIaMU CUMMETPHUI B
Kontpoabnas padora - MPOCTpaHCTBE, (POPMYTUPOBAHUE
ONpEeAeICHUN U CBOMCTB.
CamocTosiTe1bHBIC Pa0OTHI 3 XapaKkTepUCTUKA CUMMETPUU TEIl

1.BeimosniHeHne MoJ1e1eii MHOTOrPaHHUKOB
2. IIpaBuiIbHBIE U MOJIYIPABUIIbHBIE MHOTOTPAHHUKU
3. MHOrorpaHHUKHU ¥ UX TOBEPXHOCTH

BPAILICHNS U MHOTOTPDAHHHUKOB.
IIpumeHeHue CBOMCTB CUMMETPUHU
IIPY PEIICHUN 3a]a4.
Vcionb30BaHNe MPHOOPETEHHBIX
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3HAHUHU IJIS UCCIIENOBaHUs U
MOJEIMPOBAHUS HECIOKHBIX 3a]1a4.
N300paxeHre 0OCHOBHBIX
MHOT'OTPaHHUKOB U BBITIOJIHEHHE
PUCYHKOB TIO YCJIOBHSIM 3a]1a4.

Tema 7.2 Conep:xxanue y4eOHOro MaTepuaJia O3HakoMIJICHUE C BUIAMU TeJ
Tena u moBepxnoctu | 1.Tena 1 MOBEpXHOCTH BPALICHHUS. BpaleHus, GOpMyIHPOBaHUE UX
BpaleHus 2 1lunmuHap 1 KOHYC, ONpEIEICHUN U CBOMCTB.
3.YceueHHbII KOHYC @opMyJIHPOBaHHUE TEOPEM O
4.OcHoBaHuE, BBICOTA, OOKOBAs TOBEPXHOCTh, 00pa3yroiias, pa3BepTka CEUYCHUH II1apa MIOCKOCTHIO U
5.0ceBble ceueHHs U CEUCHHMsI, TapaljiesIbHble OCHOBAHUIO IUIOCKOCTH, KacaTelIbHOU K cdepe.
6.111ap u cepa, ux ceueHus XapakTepucTrKa u n300pakeHue
7.KacaTenpHasi TJIOCKOCTB K cepe TEJ BpalleHMsl, UX Pa3BEPTKH,
ceueHys. Pemenune 3agaq Ha
TemaTHka NpaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT IIOCTPOEHUE CEYEHUN, BEIYUCIICHUE
JUTUH, PACCTOSIHUM, YIJIOB,
JlabopaTopHbIe padoThI mnowmanen. Ilposenenue
JI0Ka3aTeNbHbIX PACCyXIECHUH MpH
IIpakTH4Yeckoe 3aHATHE pewienuu 3ana4d. [Ipumenenue
[Tnomaap NoBEpXHOCTH CBOWCTB CUMMETPUH NIPH PEILICHUH
3a/1a4 Ha TeJa BpalleHMUs,
KonTpoabnasi pabora KoMOuHanuio ten. M3obpaxenue
OCHOBHBIX KPYTIJIBIX TEJ U
CamocrosiTeibHasi padoTa BBINOJIHEHHE PUCYHKA 10 YCIOBHIO
Pemenue 3anau no teme «Tena BpaleHUs: U UX OBEPXHOCTH 3a/1auH.
Tema 7.3 Conep:xkanue yuyeOHOro MaTepuaJia O3HakoMIJIEHUE C MOHATUSIMU
N3mepenus B 1.06bem u ero uaMepeHue. wiouiaau u oobema, akcCHoMaMu
reoMeTpum 2.NuTerpanbaas popma oobema cBoiicTBamu. Pelnenue 3aiay Ha

3.®opmyibl 00beMa KyOa, IPSMOYTOJIBHOTO TTapaJuIesIeUIe/1a, IPU3MBI,
LMIIMHIpA U KOHYyCa

4. dopmynbl o0beMa mapa u miomaan cheps

5.Ilomo0Oue ten

6.0OTHOIIEHUE TUTOAAeH TOBEPXHOCTEN M 00BEMOB TIOI0OHBIX TEI

BBIYUCIICHHUE TUIOMIACH ITOCKUX
¢buryp c npuMeHeHueM
COOTBETCTBYIOIMHUX (HOPMYI U
¢akToB u3 ianumerpun. M3yuenue
TEOPEM O BBIYHCICHUN 00HEMOB
IPOCTPAHCTBEHHBIX TEJI, PELICHNE
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TemaTHnka NMPaAKTUYECCKHUX 3aHATHI M .]IaﬁopaTOPHLIX paﬁoT

JlabopaTtopHblie padoThI

IIpakTH4Yeckue 3aHATHSA
1.Busbl cuMMeTpuil B IPOCTPAHCTBE
2.CuMMeTpust TeJ BpallleH!s] © MHOTOTPaHHUKOB

KonTpoabnas padora

CamocrosiTe1bHBIC Pa0OTHI

3aJa4d Ha MpUMEHeHHe (HopMyI
BbIUHUCIICHUsS 00beMOB. H3yueHue
(bopMyIT TS BEIYUCIICHUS TIIOIA 1ei
MOBEPXHOCTEH MHOTOTPaHHUKOB U
Ten BpameHust. O3HaKOMIIEHHE C
METOZIOM BBIYMCIICHUS TUIOIAIH
noBepxHocTu cdepsl. Pemenue
3aJa4 Ha BBIYMCIICHHUE IUIOMIaiei
MTOBEPXHOCTH TPOCTPAHCTBEHHBIX
TeJL.

Tema 7.4
Koopaunartsl u
BEKTOPBI

Coaep:xxanue y4eOHOro MmaTepuaJia

1.ITpssmoyrosbHas (JieKapTOBa) CUCTEMa KOOPIMHAT B MPOCTPAHCTBE.
2.®opmyna pacCTOSTHUS MEXKIY ABYMS TOUKaAMHU.

3.YpaBHeHwust cepbl, IIIOCKOCTH M MPSMOH.

4 BeKTOpBHl.

5.Moaynb BekTOpa.

6. PaBeHCTBO BEKTOPOB.

7. Ciio)eHue BEeKTOPOB.

8.YMHOKeHHEe BEKTOpa Ha YUCIIO.

9.PaznoxeHne BEKTOpa 10 HANIPABJICHUSIM.

10.Yron Mexay AByMSI BEKTOPAMHU.

11.TTpoekmus BEeKTOpa Ha OCh.

12. KoopauHaThl BEKTOPA.

13. CkansipHOE NMPOU3BEICHNUE BEKTOPOB.

14 .Vcnionp30BaHue KOOPJMHAT M BEKTOPOB MPHU PEIICHUN MaTEMATUIECKHUX H
NPUKJIAIHBIX 3a/1a4.

TemMaTuka NPpaKTHYECKUX 3AHATHI U JIaDOPATOPHBIX padoT

JlaGopaTopHbie padoThI

IIpakTH4yeckoe 3aHATHE
Brraucnenue mwiomnageii 1 00beMOB

O3HakoOMJIEHUE C TOHSITHEM
BeKTOpa. M3yueHue nexapToBon
CHUCTEMBbI KOOPJIMHAT B
IIPOCTPAHCTBE, IOCTPOCHHUE T10
3a/IaHHBIM KOOPJIMHATAM TOYEK U
IIJIOCKOCTEM, HAXO0XKICHHE
KoopauHat touek. Haxoxnenue
yYpaBHEHUHN OKPYKHOCTH, cepbl,
IJIOCKOCTH. Bpruncienue
pacCTOSTHUN MEXKIy TOUKaMHU.
N3yuyeHue CBONCTB BEKTOPHBIX
BEJINYUH, PABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABUJI HAXOXKIACHUS
KOOPJIMHAT BEKTOpPA B MPOCTPAHCTBE,
MpaBWI IEMCTBUM C BEKTOPAMH,
3a/ITaHHBIMU KOOPJIMHATAMH.
[IpumeHeHne Teopun NMpyu pelIeHnH
3a71a4 Ha JICUCTBHS C BEKTOPAMHU.
N3yuenune ckansapHOro
MIPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUS IPSIMOM U
m10cKoCTH. [IpuMeHenne reopun
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IIPU PELICHUH 3a/1a4 Ha JEUCTBUSA C

KonTposbHasi pabora « MHOrOrpaHHMKHM M TeJia BPAILleHUsD» 1 BEKTOpPaMH, KOOPIAMHATHBIN METO,
[IPUMEHEHNUE BEKTOPOB IS
CamocTosiTe/ibHBIE Pa0OThI - BBIUMCJICHUS BEJIMYUH YTIIOB U
paccrosinuii. O3HaAKOMJICHHE C
70Ka3aTeIbCTBAMU TEOPEM
CTEpPEOMETPUHU O B3aUMHOM
PacoNOKEHUU TPSMBIX U
IJIOCKOCTEMN C UCTIOIB30BAHUEM
BEKTOPOB.
Pa3nen 8 HayaJja MmaTeMaTH4eCKOro aHAJN3a 30
Tema 8.1 Conep:xkanue yuyeOHOro MarepuaJa 11 O3HakoMIJIEHUE C TOHATHEM
ITocaenoBaresin- 1 .CriocoObI 3a1aHUs M CBOMCTBA YMCIIOBBIX MOCIEI0BATEILHOCTEH. YKCJIOBOM MTOCIIEJOBATEIBbHOCTH,
HOCTH 2.IlonsiTHE O Mpeserne Mocieq0BaTeIbHOCTH. criocobamu ee 3aJaHusl,
3.Cy1iecTBOBaHME Mpe/eia MOHOTOHHOM OrpaHMYeHHON BBIYHUCJICHUSIMU €€ YJICHOB.
MOCIIEIOBATENILHOCTH. O3HaKOMJICHHE C BBIUMCICHHEM
4.CymmMupoBaHHUE TOCIEI0BATEILHOCTEH. CYMMBI O€CKOHEYHOTO YHCJIOBOTO
5.beckoneuHo yObIBaromias reoMeTpudecKkast Iporpeccus 1 ee CyMMa. psifa Ha MpUMepe BBIYUCICHUS
CYMMbI O€CKOHEYHOH yObIBaroIIen
TemMaTuka NpaKTHYECKUX 3aAHATHIA M JIaDOPATOPHBIX padoT 3 reOMETPUYECKON TPOTrPECCUH.
Pemienue 3agau Ha npuMeHeHUE
JlabopaTtopHblie padoThI - (bopMyIbl cyMMBbI 0€CKOHEUHO
yObIBaIOLIEH reOMETPUUYECKOM
IIpakTHyeckune 3aHATHS IIPOrPECCHH.
1.YucnoBas nociaenoBaTeIbHOCTb, CIIOCOObI €€ 3a/1aHHUs, BEIUNCIICHHS YICHOB
II0CJIEI0BATEIbHOCTU 3
2.Ilpeaen nocieno0BaTEIbHOCTH
3.beckoneyHo yObIBaroIIasi reOMeTpUYecKas mporpeccus
KonTpoabnas padora -
CamocrosiTe1bHBIC Pa0OTHI -
Tema 8.2 Coaep:xkaHue y4eOHOro MaTepuaJia O3HaKOMJIEHUE C IOHITHEM
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IIpousBoanas u ee 1.ITonsiTre 0 MPOU3BOIHON (HYHKIIMHU, €€ TEOMETPUICCKAN W (PU3NIECCKHIA npou3BoaHON. M3yuenune n
NpUMeHeHue CMBICIL. bopmynupoBaHue ee
2.YpaBHEHHE KacaTelbHOU K TpauKy (yHKINH. MEXaHUYECKOI0 U T€OMETPUUYECKOTO
3.ITpou3BoHBIE CYMMBI, pa3HOCTH, TPOU3BEICHHS, YACTHBIE. CMBICJIa, U3y4YE€HHUE aJITOpUTMa
4.1Ipon3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH. BBIUMCJIEHUSI IPOU3BOIHON HA
5.IlpumeHeHne NpoU3BOJHOM K HCCIeI0BaHUIO (DYHKIIMNA U TOCTPOCHUIO IIPUMEPE BBIUMCIIEHUS] MTHOBEHHOMN
rpaduKoB. 19 CKOpPOCTH H YTJIOBOTO
6.ITpousBogHBIE OOpAaTHON (PYHKIMU U KOMIO3ULUH (DYHKIUH. K03 puLreHTa KacaTeIbHOH.
7.IlpuMeps! UCIIONIB30BAHMSI IPOU3BOIHOM JIJIs1 HAXOXKIEHUS HAMITYYIIIETO CocraBieHue ypaBHEHUS
pELIeHNs B IPUKJIAIHBIX 3a7a4ax. KacaTeJIbHOW B 00ILIEeM BHJIE.
8.Bropas npousBoiHAs, €€ TEOMETPUICCKHNA U (PU3HUSCKHUIA CMBIC]T. YcBoeHue npaBui
9.HaxoeHue CKOpoCTH JUIs Ipolecca, 3aaHHOro (opMyIoi 1 rpaduKoM. Qg QepeHIpoBaHus, TaAOIUIIBI
IIPOU3BOJIHBIX 3JIEMEHTaPHBIX
TemaTHka NpaKTHYECKUX 3aHATHI U J1a0OPAaTOPHBIX padoT 6 GbyHKUMH, TPUMEHEHUE IS
muddeperupoBanms GyHKITUH,
JlabopaTopHbIe padoThI - COCTABJICHUS YPaBHEHHUS
KacartesbHOU. M3ydueHue TeopeM o
IIpakTH4eckne 3aHATHSA CBSI3U CBOMCTB (DYHKIIMH U
1.ITpousBoaHas MIPOU3BOAHOM, (POPMYIUPOBKA UX.
2.IIpon3BojiHasl CyMMBbI, pa3HOCTH, ITPOU3BEACHMSI, YACTHOTO IIpoBenenue ¢ MoMoIIbI0
3.IIpousBoHbIE IIeMEHTAPHBIX (PYHKIUN 6 MIPOU3BOJHON UCCIIENOBAHUS
4.UccnenoBanue (pyHKIMH C TTOMOIIBIO IPOU3BOIHOM byHKIMY, 3aJaHHON (POPMYIIOH.
5.PelieHre npuKIIaIHbIX 33/1a4 ¢ TOMOIIBIO MPOU3BOIHOM VYcTaHOBIEHUE CBA3U CBOMCTB
6.HaxoxeHne BTopoil Mpon3BOIHOM (GyHKIMHU ¥ TPOU3BOIHOM 1O UX
rpadukam.
KonTpoabnasi padora «Havana MmaTeMaTH4eCKOro aHAJIN32)» 1 [IpumeneHne Mpou3BOAHON IS
peleHus 3a/1a4 Ha HaXO0XJIEHUe
CamocTtosiTe1bHBIE Pa0OTHI HauOO0JIbIIEr0, HAUMEHBILIETO
1. T'eomerpuueckuil CMbICI IPOU3BOIHOM 4 3HAUEHUS U HAa HaXOXKACHHE
2. TlpumeHeHMEe IPOM3BOTHON K MICCIIEIOBAHUIO (DYHKIIMN JKCTpEMyMa.
3. Tlonsartue nuddepenuunana
4. Tlonstue nuddepennnana u ero NpUIOKEHUS
Tema 8.3 Copepxanue yueOHOro marepuaJia O3HaKOMJIEHHE C TOHITHEM
IlepBooGpa3Has u 1.IlpumeHeHue onpeeneHHOro HHTerpaa Jiisi HaX0KISHHs II0IIaH MHTErpaja U IepBoOOpa3HOM.
HHTErpaJ KPHBOJIMHENHOMN TpaINleHH. 18 N3yuenue npasuia BEIYUCICHUS
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2.@opmyna HeroTona- JleliOHuma.
3.IlpumMepbl MpUMEHEHUs HHTErpana B pU3NKE U TEOMETPHUH.

epBOOOPA3HON U TEOPEMBI
Herorona- JleiiOuuna. Pemenue
3a/1a4 Ha CBSA3b NEPBOOOPA3HOM U €€

TemMaTuka NPpaKTHYECKUX 3AHATHH U JIaDOPATOPHBIX padoT 5 MIPOU3BOJAHOM, BEIUUCIICHUE
nepBOOOpa3HON JIs TaHHON
JlabopaTtopHblie padoThI - ¢bynaknun. Pemenue 3a1a4 Ha
MPUMEHEHNUE UHTeTpaa 1Jis
IIpakTH4eckne 3aHATHS BBIYUCIICHUS (PU3HMUECKUX BEITUUNH
1.IlepBoobpa3nas U TUIOIIAJIEH.
2.1Inoumaab KpUBOIMHEWHON Tpaneuu
3.®opmyna Heiortona — JleliOHuma 3)
4. Naterpan B pu3MKe U TeOMETPUU
5.IlpumeHenune uuTerpaina
KonTpoabnas padora «AHTerpaja v ero npuMeHeHHe» 1
CamocTtosiTe/ibHBIE pa0OThI
1. Bebluncnenue miomaay KpUBOJIMHENHON Tpalleuy C IOMOILIBIO
UHTETpaa
2. Wuterpan 3
3. HHTerpan u ero npuioxeHus
Pa3gen 9 CraTncTHKA M TeOpHs BePOSITHOCTEH 16
Tema 9.1 Conep:xkanue yueOHOro MaTepuaJa N3yuenue kiraccuyeckoro
DJIeMeHTbI TeoOpuH 1.Co0pITHE, BEPOSATHOCTH COOBITHSI, CJI0KEHHE U YMHOKEHHUE BEPOSITHOCTEH. OTpe/iesIeHUs] BEPOSTHOCTH, CBOMCTB
BEPOSATHOCTEM 2.IloHsATHE O HE3aBUCUMOCTHU COOBITHIA. BEPOSITHOCTH, TEOPEMBI O CYMME
3.JluckpeTHas ciydaifHasi BEJIMYMHA, 3aKOH €€ PaCIIPECIICHHS. 10 BepoaTHOCTEH. PaccmoTpenue
4.YucnoBble XapaKTEPUCTUKHU TUCKPETHON CIIy4aiiHON BEJIMYMHBI. [IPUMEPOB BLIYKUCIICHUS
5.I1ousiTre 0 3aKOHE OOJIBIINX YHCEIL. BepoATHOCTEH. Pelienue 3a1ad Ha
BBIYMCIICHHE BEPOSTHOCTEN
TemaTuka NpaKTHYECKUX 3aHATHI U J1a0OPaTOPHBIX padoT 1 COOBITHIA.

JlabopaTtopHblie padoThI
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HpaKanecKoe 3aHATHE

DNEeMEHTBI TEOPUH BEPOSITHOCTEN 1

KonTposbHas padora -

CamocrosiTesibHas padora

Cxembl bepHysM NOBTOPHBIX UCTIBITAHUM 1
Tema 9.2 Copepxanue yueOHOro marepuajia O3HaKOMJIEHHE € IIPEICTaBICHUEM
DJIeMeHThI 1.IlpencraBienue qaHHBIX( TaOJIULIBL, JUArpaMMbl, TpaduKH), TeHEepalibHas YHUCJIOBBIX TAaHHBIX U UX
MaTeMaTH4YeCKOH COBOKYITHOCTb, BBIOOpPKa, cpeHee apudMeTHueckoe, Me1uaHa. XapakTepucTuKaMu. Pemenue
CTATHCTHKHU 2.IlonaTue o0 3aJauax MaTeMaTHUECKON CTATUCTHKH. 6 IIPAaKTUYECKUX 3a/1a4 Ha 00paboTKy

3.Pemienue npakTHUeCKUX 3aa4 ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB. YHCIIOBBIX JIaHHBIX, BEIYUCIICHUE UX

XapaKTEPUCTHK.

TemaTnka NpaKTHYECKUX 3aHATHI U J1a0OPAaTOPHBIX padoT 1

JlabopaTopHbIe padoThI -

IIpakTH4Yeckoe 3aHATHE

JuckperHas ciiyyaliHasi BeJIMUYMHA 1

KontponbHasi padora «JJieMEeHTHI TEOPUH BEPOSITHOCTEH U 1

MaTeMAaTH4YeCKOH CTATHCTHKU»

CamocTtosiTeibHas padoTa 2

CpenHue 3Ha4eHUs U UX IPUMEHEHHUE B CTATUCTHKE
Pa3znen 10 YpaBHeHNsI H HEPABEHCTBA 24
Tema 10.1 Conep:xkaHue y4eOHOro MaTepuasia O3HakoMIJIEHUE C MPOCTEHITUMU
YpaBHeHus U 1.PanmonanbsHble, MppallMOHAIbHBIE, TIOKA3aTEIbHbIE U TPUTOHOMETPUIECKHE CBEJICHUSIMH O KOPHSIX
CHCTEMBI YPAaBHEHUS U CUCTEMBI. 24 are0panyecKux ypaBHEHHH,
yYPaBHeHHMIi. 2.PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. HOHATUSMH UCCIIE0BAHUS
HepaBencTBa u 3.0cHOBHBIE IPUEMBI HX pelIeHus( pa3iokeHue Ha MHOXKHUTENH, BBEICHUE YpaBHEHUH U CUCTEM ypaBHEHUH.
CHCTEMBI HOBBIX HEM3BECTHBIX, [10/ICTAHOBKA, T'papMUECKUil METON). N3yueHne Teopuy paBHOCUILHOCTH
HepaBeHCTB ¢ 1Byms | 4. HepaseHcrsa. YpaBHEHUH U €€ IPUMEHEHUSI.
nepeMeHHBIMH 5.PanyoHasibHble, MPPALMOHAJIbHBIE, IOKA3aTEIbHbIE U TPUTOHOMETPUUECKUE IToBTOpEHME 3aNUCHU PEIIECHUS
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HEPABEHCTBA.

6.OCHOBHBIE IPUEMBI X PEIIECHUS.

7.Hcrionb30BaHNe CBOMCTB U rpaduKoB (GYyHKINN NPU PEIICHUH YPaBHEHUH 1
HEPaBEHCTB.

8.MeTtoa MHTEPBAJIOB.

9.M300pakeHre Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBA PEILICHHM
YpaBHEHHI U HEPABEHCTB C IBYMS IEPEMEHHBIMH U UX CHCTEM.

TemaTnka NpakTHYeCKUX 3aHATHIA U J1a00PaTOPHBIX padoT

JlabopaTtopHblie padoThI

IIpakTHyeckne 3aHATHSA
1.Pemienne ypaBHEHUI U HEPABEHCTB
2.Pemenue cucreM ypaBHEHHH ¢ ABYMS IIEPEMEHHBIMU

KOHTpOJII)Haﬂ paﬁoTa «YPaBHeHHﬂ H HEPABEHCTBA»

CamocTtosiTeibHas padoTa
1. I'pacuyeckoe perieHue ypaBHEHUI U HEPABEHCTB
2. YpaBHEHUsI M HEPABEHCTBA C [TapaMEeTPOM

CTaHJAPTHBIX YPaBHEHUHN, TPHUEMOB
npeoOpa3oBaHus YpaBHEHUH AJist
CBEJCHUS K CTAHJAPTHOMY
ypaBHeHU10. Pemienne
palMOHATBHBIX, UPPALMOHATBHBIX,
MOKa3aTeNbHBIX U
TPUTOHOMETPUYECKUX YPAaBHCHHUU U
cucreMm. Mcnonbs3oBaHue CBOWCTB U
rpa¢uKoB PYHKIHI 17151 pEIICHUS
ypaBHeHui. [loBTopeHne 0CHOBHBIX
MIPUEMOB PEILIEHUSI CUCTEM.
Pemenue ypaBHeHUi C
MIPUMEHEHHUEM BCEX MPUEMOB(
pa3lioKEeHUs] HA MHOXKHUTEIIH,
BBE/ICHUS HOBBIX HEU3BECTHBIX.
IToncranoBky, rpaduueckoro
Meroza) Pemenne cucrem
YPAaBHEHUH C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.
O3HakoMJIEHHE C OOLIUMU
BOIIPOCAMM PELLIEHUS HEPABEHCTB U
MCTIOJIb30BaHUE CBOMCTB U TPauKOB
GyHKIMHM pU penieHnH HePaBEeHCTB.
PemeHne HepaBeHCTB U CUCTEM
HEPABEHCTB C IPUMEHEHHEM
pa3nu4HbBIX crioco0oB. [Ipumenenne
MaTeMaTHYEeCKUX METOJOB JJIs
pELIeHUs COo/lep KaTeIbHbIX 3a/1a4 U3
pa3nUYHBIX 00JacTel HAyKu U
npakTtuku. aTepripeTnpoBanue
PE3YJIBTAaTOB C YYETOM pEAJIbHBIX
OTpaHUYCHUMN.

Bcero:

285
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4. YYEBHO-METOJAWYECKOE ¥  MATEPHAJILHO-
TEXHAYECKOE OBECNEYEHHUE TIPOTPAMMBI  YYEBHOM
JUCTMTIIAHBI

4.1. TpeGoBaHMsA K MaTePHAJIbHO-TEXHUYECKOMY O0ecrie4eHUuI0

Hns  peanuzanuu  mporpammbl  yueOHoM aucummuiuael OV, 14
MATEMATHUKA nomxken 6biTh npegycMotper kaduner Ne 14 « MATEMATHKA»
OCHAIIIEHHBII 000pYI0BaHUEM:
- I0CaI0YHBIE MECTA M0 KOJIUYECTBY CTY/ICHTOB;
-pabouee MecTo MpenoaaBaTes;
-pabouasi MenoBasi JJOCKa;
-HarIsiAHbIE TOCO0OUs ( TEOMETPUYECKUE MOJIENTH, KOMIUIEKThI IIOPTPETOB
BBIIAIONINX YYCHBIX- MATEMATHKOB | JIP.;
- UH(pOpMAIITMOHHO- KOMMYHUKATUBHBIE CPEJICTBA;
- OubmmoTeunslid GoH ( yaeOHUKH, Y9eOHO - MeTonuueckune KoMmuiekTsl Y MK);
-TeXHUYEeCKUMHU cpeacTBamu o0ydenusi: DVD mneep

4.2. UudopmannonHoe odecnedyeHue peajn3auu NporpaMmmbl

Jis  peanuszamuu  nporpammbl - Oubnuoreunsid  ¢ponx  ['BIIOY  PK
«JI>KaHKOWCKMM mnpodeccCHOHaNbHBIH TEXHUKYM» HMMEET  Ie4aTHble W/ WIn
ANIEKTPOHHBIE 00pa30BaTEIbHbIE U UH(POPMALIMOHHBIE PECYPChI, PEKOMEHYEMBIX
JUIS CTIOJIb30BaHUs B 00pa30BaTebHOM MPOLIECCe:

4.2.1. JIast oOy4arouuxcsi
OcCHOBHBIE HCTOYHUKH:

O.1. Hukonbckuit C.M. u ap. Anrebpa ¥ Havaja MaTeMaTHYECKOrO aHan3a
(0a3oBblit M yriyOneHHsbI ypoBenb) 10 knacc.- M.,2014r.

0O.2. Hukonsckuii C.M. u ap. Anrebpa ¥ Hayajia MaTEMaTUYECKOTO aHAJIM3a
(6a30BbIM U yriyOseHHbINH ypoBeHb) 11 kmace.- M.,2014r.

0.3 Aranacsu JI.C., byry3oB B.®., Kagomies C.b. u ap. ['eomerpus ( 6a30BbIif 1
yrayoneHasit yposau) 10-11 kmacesl- M., 2014 .

4.2.2. las npenojgaBareJiei

1. ®enepanbhblit 3akoH 0T 29.12.2012 Ne 273- @3 « O6 oOpa3oBaHuH B
Poccutickon @enepaum»
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2. [Ipuka3z Munucrepcta oopazoBanus U Hayku PO ot 17.05.2012 Ne 413 « O0
yTBEepkAeHUHU (efepaIbHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero(IoTHOro) o0IIero 00pa3oBaHMUs»

3.IIpuka3 MunuctepctBa oopazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuu n3meHeHuit B [Ipuka3s MunucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @enepaunn ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu GpeaepajibHOro
roCyJapCTBEHHOr0 00pa3oBaTEIbHOIO CTaHAapTa cpeaHero( IMOIHOro) 00Imero
o0pazoBaHUs.

4 TTucemo [lemapTamenTa rocy1apCTBEHHON MOJUTHUKH B Cepe MOATOTOBKH
pabounx kajapos u JAI1O Munucrepcta oOpazoBanus u Hayku PO ot 17.03.2015
« 06-259 «PexoMeHaaIMuU 1O OpraHU3aIMU MOJTYUYESHHS CPETHETO 00IIeTo
00pa30BaHUsI B Mpesiesax OCBOCHUs 00pa30BaTeNbHBIX IPOrpaMM CPEIHETO
npodeccroHaILHOro 00pa3oBaHus Ha 0a3e OCHOBHOTI'O OOIIEero 0Opa3oBaHUs C
Yyerom TpeboBaHuil (eaepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX
CTaHJapTOB U TOTy4aeMon MPOQPECCUU WU CIIEIUATLHOCTH CPETHETO
poQeCCUOHATBLHOI0 00Pa30BAHUS»

B.A. Sposenko [loypounsie pazpaboTku mo reomerpuu (AuddepeHupoBaHHbIN
noaxon) 11 kmacc, Mocksa 2015 r.

M.K.IToranog, A.B.IlleBkun AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIIA3a
(munmaxktuyeckue matepuansl) 10 kiacc, [Ipocsemenue 2014 r.

4.2.3. UuTepHeT-pecypchbl

www.fcior.edu.ru (mHgpopmManHoOHHbIE, TDEHUPOBOYHbIE U KOHTPOJIbHbIE

MaTepHuaJIbl)

www.school-collection.edu.ru (exuHas KoJJeKIus HHPPOBBHIX
o0pa3oBaTeIbHBIX PECypPCOB)

www.wikKipedia.org (O6mepoccuiickuii MaTeMaTH4YeCKHii OPTAJ)
www.rosprosvet.ru (Poccuiickoe mpocBenieHue)

WWW eIuHbIH YPOK. PD

PEKOMEHAYEMAS JIMTEPATYPA
LISl CTYA€HTOB

Amumos I1I.A. u np. MaTtemaTuka: anreOpa U Hayajla MAaTEMaTUYECKOT'0 aHAJN3a,
reoMmerpusi. Aiaredpa v Hayajga MaTeMaTH4ecKoro aHaiusa (6a30Bblii U
yrayonenHsiil yposau) 10-11 knaccst,-M.,2014
bammakoB M.M. MaTtemaTtuka: yaeOHUK JJIs CTYA. YUpexKIASHUN Cpel.
[Ipod.obpazoBanus, -M.,2014
bammvakos M.U1. Marematuka. COOpHUK 33724 MPOPUIHLHON HAPABIEHHOCTH:

y4de0. mocobue s CTy. yupexaeHui cpen. mpod. oopazoBanus, -M., 2014
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http://www.school-collection.edu.ru/
http://www.wikipedia.org/
http://www.rosprosvet.ru/

bammmakoB M.M. Marematuka. 3aauHuk: yue0. ocoOue i CTyI. YUpPExKICHU
cpen. nmpod. odbpazoBanus, -M., 2014
bammakoB M.M. MartemaTtrka. DneKTpOHHBIN y4e0.- METOJI. KOMIUIEKC ISl CTY/I.
yupexJeHu cpen. mpod. oopazoBanus, -M., 2014
I'yceB B.A., I'puropses C.I'., UBonruna C.B. MaTtemaTuka 11 npodeccuii u
CIIEUAIBHOCTEN COLMAIbHO- SKOHOMHYECKOT0 NMPOQUIs: Y4eOHUK IJIs CTY/I.
yapexaeHuit cpes. npod. odpazoBanus, -M., 2014

Jlois mpenoxaBaresiei

Amenko U.B., lllecrakoB C.A. MaremaTuka. IIpodunbHbIN yPOBEHD.
Metonndeckue ykazanus. EI'D 2018. _

bammakoB M.1. Martemaruka: kH. Jlyist npenogaBarens: MmeToA. nocodue, - M.,
2013

IIpumepHbie TeMbl pedepaToB(10KIAI0B),HCCIEI0BATEIHLCKUX IPOEKTOB

e HemnpepoiBHbIe 1podU

e [IpumeHeHne CII0KHBIX TPOLEHTOB B 3KOHOMUYECKHUX pacyeTax
e [lapannenbHOE IPOEKTUPOBAHUE

e (CpenHue 3HAYCHHS U UX IPUMEHEHUE B CTATUCTUKE

e BeKTOpHOE 3aJjaHNE NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
e (CJ0XKEeHHE TApMOHUYECKUX KOeOaHu

e ['paduueckoe pemieHre ypaBHEHU U HEPABEHCTB

e [lpaBunbHBIE U MONYIPABUILHBIE MHOTOTPAHHUKH

e KoHunueckue ceyeHus: U UX MPUMEHEHUE B TEXHUKE

o [lonsTue nuddepenimana u ero MPUIOKCHUS

e (CxeMbl HOBTOPHBIX UCTIbITaHUN bepHynu

e lccnenoBanue ypaBHEHUI U HEPABEHCTB C MapaMeTpoM
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