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CocTaBieHa B COOTBETCTBUM C INPUMEPHON IpPOrpaMMoil ydyeOHOro mnpeamera
«MaremaTuka: airebpa M Hadajga MaTEMaTHYECKOI'O aHAlU3a; TEOMETpUs» s
po(eCCUOHATIBHBIX 00pa30BaTENbHBIX YUPEXKIECHUH, PEKOMEHI0BaHHOW PenepanbHbIM
rOCy/apCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «®DenepanbHbIi HHCTUTYT Pa3BUTHUS
oOpazoBanus» (PI'AY «DHMPO») B KauecTBE NPUMEPHON NPOrpaMMbl IS peann3aluu
OCHOBHOM mMpodeccuoHanbHOl oOpazoBarenbHON nporpammbl CIIO Ha 6a3e OCHOBHOTO
oOmero oo6pa3oBaHus C MOTydYeHUEM cpeaHero obmiero obpazoBanus. [Iporokon Ne 3 ot
21 wmrons 2015 r. Peructpaunonueiii HoMep peueHsuu 384 ot 23 wutonsg 2015 r. PTAY
«DUPO».

Opranmzanus-pazpadotunk: OBIIOY «OI'TK»

CocraButens: JlomkenkoBa Omsbra HukomaeBHa, npenogaBarenb MaremaTtuku OBIIOY
«OO0O0sHCKUH arpapHbId TEXHUKYM

COJEPXAHME

1. AxHoTanus

N

[TosicHuTeNbHAA 3aMKMCKa

O6mias xapakTepucThka ydeOHoro mpeamera «MaremaTuka: anreOpa W Hadaja
MAaTeMaTUYECKOTO aHaIN3a; T€OMETPHUS

Mecto nipemeTa B y4eOHOM TIaHe

Pe3ynbTaThl OCBOCHHS TpeAMETA

Copeprkanue npeaMera

TemaTrnueckoe IIaHuPOBAHUE

XapakTeprucTuKa OCHOBHBIX BHJIOB yU€OHOU JESITEIHPHOCTH CTYICHTOB

© oo N ks

qu6HO-M€TO,Z[I/I‘{CCKOC N MaTCpHUaJIbHO-TCXHUYCCKOC obecrieueHne IMporpaMmabl



npeaMeTa
10. Pekomenmyemas auteparypa

AHHOTAIUSA
K padoyeil mporpaMmme y4e0HOro npeamMera
«MaremaTuka: anredpa U HayaJa MATEeMATHYECKOT0 AHAJIM3a; TeOMETPU» 110
cetraJabHOCTH 19.02.10 «TexHo10rus NPOAYKIMHU 00LIECTBEHHOI0 MUTAHUSD)

1.MecTo yueOHOro npeamera B crpykrype IHHIICC3

VYueOHbIil mpeAMET BXOAUT B 00111€00pa30BaTEIbHBIN UK

2.0kuaeMble pe3yJibTaThl 00Pa30BaHUSI M KOMIIETEHIMH 110 3aBepPIIeHUN O0CBOEHMS
yueOHOro npeamera
TpeboBaHusI K MPEAMETHBIM pe3ybTaTaM OCBOEHHUS Kypca MaTeMaTHUKHU JOJKHBI

oTrpaxaTthk: [IpeaMeTHbIMU pe3ynbTaTaMu U3yueHust (yriayOJeHHbIN YPOBEHbB) SIBISIOTCA:
1) chopMUPOBAHHOCTH MPEICTABICHUI O MATEMATHKE KaK YaCTH MUPOBOM KYJIbTYPBI U O
MeCTe MaTeMaTHUKH B COBPEMEHHOMW ITUBHIIU3AIINH, O CTIOCO0aX OMUCAHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJIEHUN PEATbHOTO MUPA;



2) chopMHUPOBAHHOCTH MPEACTABICHUN O MATEMATHUECKUX MOHATUSAX KaK O BaKHEHIIINX
MaTEeMaTUYECKUX MOJEIIAX, MO3BOJISIFOLIIMX ONUCHIBATh U U3y4aTh pa3HbIE MTPOLIECCHI U
SBJICHHSI; IOHUMAHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MMOCTPOEHUSI MaTEMATHYECKHUX
TEOPUH;

3) BIaJieHUE METOJIaMU JIOKA3aTeNIbCTB U aJITOPUTMOB PEILICHHUS; YMEHUE UX MIPUMEHSITh,
IPOBOJIMTH JI0KA3aTEIbHBIE PACCYKICHHUS B XOJI€ PEUICHUA 3a/1a4;

4) BrajieHue CTaHAAPTHBIMU IPUEMaMU PEIICHUS PAIlMOHAIBHBIX U UPPAIIMOHATIbHBIX,
MOKa3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHU U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHUCIIE ISl TOMCKA IYTH
pELIECHUs W WILTIOCTPALIUU PEIICHUSI YPABHEHHUI U HEPABEHCTB;

5) chopMuUpPOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX, UACSIX U METOAAX
MaTeMaTUYECKOro aHaJn3a;

6) BI1aJilcHUE OCHOBHBIMU MOHATUSAMU O IUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, UX OCHOBHBIX CBOICTBaX; COPMUPOBAHHOCTh YMEHHSI pacCliO3HABaTh HA
4yepTekax, MOJAENSIX U B PEalbHOM MUPE T€OMETpUUeCcKue (PUrypbl; IPUMEHEHHUE
M3YYEHHBIX CBOMCTB F€OMETPUUYECKUX (PUTYp U GOPMYJI IJIsl PELICHHS T€OMETPUUECKUX
3a/1a4 ¥ 337a4 C MPAKTUYECKUM COJEPKAHHUEM;

7) chOpMUPOBAHHOCTH NMPEACTABIEHUH O IpoLEccax U SIBJICHUSIX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHpE, 00
OCHOBHBIX MOHATHSIX AJIEMEHTAPHON TEOPUN BEPOSITHOCTEN; YMEHHUI HaXOINUTh U
OLIEHHUBATh BEPOATHOCTH HACTYIIJICHUS! COOBITUIN B MPOCTEUILINX MPAKTUYECKUX CUTYALUSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIyYaiHbIX BEJINYUH,;

8) Bia/ieHNe HaBbIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM MPU
pELIeHUH 3a/a4;

9) chopmMupOBaHHOCTH TPEACTABICHUM O HEOOXOIUMOCTH JI0KA3aTEIbCTB MPU
000CHOBaHUHM MAaTEMaTUYECKUX YTBEPKIACHUN U POJIM aKCHOMATUKH B MPOBEJCHUU
JNEAYKTUBHBIX PacCyXICHUM;

10) chopmMHrpOBaHHOCTH MOHATUITHOTO armapaTta Mo OCHOBHBIM pa3jieliaM Kypca
MaTE€MAaTHUKH; 3HAaHUW OCHOBHBIX T€OpeM, (DOPMYJT U YMEHHS UX TPUMEHSTh; YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI pEeLICHUS 3aay;

11) cpopmupoBaHHOCTH YMEHUN MOJIETUPOBATH peajibHble CUTYAllUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MTOIYUYEHHBIN pe3yiIbTaT;

12) chopMHrpOBaHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHYECKOTO
aHaJli3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIHM,
MCIIOJIb30BAaHUE NOJIYYEHHBIX 3HAHUM JUIs ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
13) BnajgeHre yMEHUAMU COCTABIIEHUS BEPOSITHOCTHBIX MOJIEJIEH MO YCIIOBHIO 331a4H U
BBIYMCIICHHS BEPOSTHOCTH HACTYIJICHUSI COOBITUM, B TOM YHUCJIE C MPUMEHEHUEM (POpMYIT
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEW; UCCIAEAOBAHUS CITyYailHbIX
BEJIMYUH 10 UX PACTIPEEIICHHUIO.



3.CTpyKTypa u coep:kaHue Y4eOHOro nmpeamera
Beenenue.

Pa3Butne nonsitus o uncne. [lopropenue.

OYHKIMH, X CBOMCTBA U I'PpaUKH.

OCHOBBI TPUTOHOMETPHH.

Crenennble, MoKa3zaTeabHbIe, JorapupMuiecKre QyHKIUY.
YpaBHEHUS 1 HEPABEHCTBA.

[IpousBonnas u ee npuMeHenue. Marerpai.

DneMeHThl KOMOMHATOPUKU, CTATUCTUKUA U TEOPUU BEPOSITHOCTEH.
[IpsiMbIE ¥ TTIOCKOCTH B IPOCTPAHCTBE.

Koopaunatel 1 BEKTOpBI.

MHOrorpaHHHKH.

Tena 1 TOBEPXHOCTH BPAILLICHUS.

WN3mepenns B reoMeTpum.

3aKITI0YUTENBHOE IOBTOPEHHE.

4.Metoabl u Gopmbl 00yUeHHS:
— KOMOMHUPOBAHHOE 3aHSTHE;
— MPAKTHUYECKOE 3aHSITHUE;

— KOHTpOJbHas paboTa;

— caMmocTosTeIbHas paboTa;

— KOHCYJIbTallUsl.

5. @OpMBI KOHTPOJIA
Tekymas arrecranuys:

-0Tpoc;

-paKkTHyeckas padoTa;

-KOHTPOJIbHAs padoTa (ToMalIHss KOHTPOJIbHas paboTa).
[TpoMexyTouHas aTTecTanus - 3K3aMEH BO BTOPOM CEMECTpE.

6.00mas Tpy1oeMKOCTb y4e0OHOT0 peaMeTa
MakcumanbHas yueOHast Harpy3ka - 351 gac.

OO0si3arenpHas ayauTopHas yueOHast Harpy3ka - 234 yaca (B ToM 4yucie - 82 yaca
MPAKTUYECKUX 3aHSATUN).
Breaynuropnasi camocrositenbHas padoTa - 117 gacos.

HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma mnpeameTa «Maremaruka: aJIre6pa N Hadajla MaTeéMaTH4YCCKOI'O
aHaliu3a, TI'COMCTpUs» MNPCAHA3HAUYCHA [JI1 OpraHu3aluu 3aHATAM MO MAaTEMaTUKE B



obmactTHOM  OrO/DKETHOM  TpoeccHOHaTbHOM  00pa30BaTEIBLHOM  YUPEKICHUU
«OO0O0SHCKMI arpapHbBIi  TEXHUKYM», pPEH3YyIOIIeM 00pa30oBaTeIbHYI MPOrpPaMMy
cpemHero oOmero oOpa3oBaHWs B MpeAesiax OCBOSHUS OCHOBHOUM MpPOQecCHOHATLHOMN
obpazoBarensHoit mporpammbl  CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsI B paMKax MpPOrpaMMbl  MOATOTOBKHM CIEHUAIUCTOB CPEIHETO 3BEHA
(ITICC3) mo cnennanbrocT 19.02.10 «TexHoI0THS OOIIIECTBEHHOTO MTUTAHUS .

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit @DI'OC cpennero oOiero
oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYpE, COJIEPKAHUIO M pe3ysibTaTaM OCBOCHUS
npenmera «MaTemaTuka: anrebpa W Havajla MaTEMaTUYECKOTO aHaju3a; reoMeTpus», B
COOTBETCTBUM ¢ PexomeHaausIMu o opraHu3alii nojay4dyeHus CpeaHero oopa3oBaHus ¢
ydgeToM TpeOoBaHWi (eaepalbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB U
morydaeMorl  mpopecCui WM CTICHHAIBHOCTH  CPETHETO poeccCuoHaTBEHOTO
oOpazoBanus (mrcbMO JlemapTaMeHTa TocyJapCTBEHHON MOJIUTUKHU B chepe MOArOTOBKH
pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpamMmbl  npeamera «Marematuka: ainrebpa W Hayana
MaTeMaTUYECKOT0 aHaldu3a, TeOMETPHUs»  HAMNpPaBICHO Ha JOCTWKEHHE  CJICAYIOIINX
LEJICH:

- obecrnieyeHne chOPMUPOBAHHOCTH MPEACTABICHUN O COLMAIIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTUKHU;

- obecrieueHue CGHOPMHUPOBAHHOCTH  JIOTUYECKOTO,  aJTOPUTMUYECKOTO U
MaTeMaTUYeCKOr0 MBIIIICHHUS,

- obecrieyeHue cHOPMUPOBAHHOCTH YMEHUU NMPUMEHSTH MOJYYCHHbIC 3HAHUS TPHU
PEIICHUH Pa3JINYHBIX 33]1ay;

- obecrieyeHue CHOPMUPOBAHHOCTH MPEJICTABICHUNH O MaTEeMaTHKE KaK 4YacTH
00111€ueIOBEYECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKU, MTO3BOJISIIOIIEM OIMUCHIBATH
Y M3y4yaTh peasibHbIC MPOIIECCHI U SIBJICHUSI.

B nporpamMy BKJIIOYEHO COJIep)KaHUE, HAMpaBJIeHHOE Ha (POPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIHM, HeoOXxoauMbIx st kauecTBeHHOro ocBoeHus OIIOIT CIIO na
0a3ze OCHOBHOI'O OOIIEro o0Opa3oBaHus C MOJYyYEHHUEM CPEHEro oOIero oopa3oBaHus Mo
[MIICC3 cnenumansHocTr 19.02.10 « TexHoMOTHS OOIIECTBEHHOTO MTUTAHUS.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA: AJI'EBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS»



Marematuka sBisercs (pyHIaMEHTAIbHOU 0O0Ie00pa3oBaTeNLHON TUCITUTITNHON
CO CJIOKUBIIMMCSI YCTOMYMBBIM COJEpPKAHUEM M OOIMMMH TPEOOBAHUSMHU K TOJATOTOBKE
00yJaroIMXCs.

B mporpammy BKIIOUEHO COJEp)KaHWE, HANpaBICHHOC HA (OPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIINI, HeoOXoauMbIX i kadecTBeHHOTO ocBoeHusi OIIOIT CIIO nHa
0a3ze OCHOBHOIro OOIIero 0oOpa3oBaHMsS C MOJYYCHHUEM CPEIHEro oO0IIero oOpa3oBaHUS
I[MIICC3 mno cnemuansHocTH 19.02.10 «TexHomoruss MPOAYKIIMU OOIIECTBEHHOTO
UTAHUS.

OOmue 1end W3y4YeHUsT MAaTeMAaTUKU TPAJUIMOHHO PpEAM3YIOTCs B YeTbIpeX
HaIPaBJICHUIX:

1) obmiee mpeacTaBiieHre 00 UIEAX U METOJIaX MAaTEMaTHKU;

2) UHTEJUIEKTYyaJIbHOE PAa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMHI KOHKPETHBIMHA 3HAHUSIMU U YMCHUSIMU;

4) BoCcIIUTaTEILHOE BO3/ICICTBHUE.

[Ipodunuzanus 1enel MaTeMaTHUYECKOTO O0pa3oBaHUs OTpakaeTcs Ha BbIOOpE
MIPUOPUTETOB B OpraHU3allMU Y4eOHOU JeaTelnbHOCTH oOydaromuxcs. I[Ipu ocBoeHuun
cnenuasibHOocTH  19.02.10 «TexHomorusi OOUIECTBEHHOTO MHUTAHUS» BBIOOP Lieel
CMeNIaeTcss B IMparMaTU4eCKOM HampaBlIEHUU, MPEAYCMATPUBAIOIIEM YCUJICHUE U
pacHIMpeHue NPUKIAJAHOTO XapaKTepa H3y4YeHHs] MaTeMAaTUKH, MPEUMYIIEeCTBEHHON
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb IO3HABATEIBHON JESTEIBHOCTH.

W3yyenue wmaTeMaTUKH Kak MpoQuIbHOW 0011e00pa3oBaTeibHON  yueOHOM
JTUCIUIUIMHBI, YYUTHIBAIONIEH crHenupuKy OCBaMBaeMON CTYyJEHTAaMHU CIEIUaIbHOCTH
CIIO 19.02.10 «TexHomorust 00IMECTBEHHOr0 MUTAHU», 00CCIICUNBACTC:

- BBIOOPOM Pa3IMYHBIX MMOIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;,

- (hopMUpOBaHHEM CHUCTEMBI y4eOHBIX 3aJaHui, oOecrneunBaromuXx 3PHEKTUBHOE
OCYIIIECTBJICHUE BEIOPAHHBIX 11EJIEBBIX YCTAaHOBOK;

-o0orareHueM CIeKTpa CTUJICH ydeOHOW MeATeTbHOCTH 3a CYET COTJIACOBAHUS C
BEIYIIMMH JIEATCTLHOCTHBIMA XapaKTEPUCTHUKAMU BBIOpAaHHOHW Mpodeccu.

[IpodgunbHas cocTaBisiolmas OTpaxaeTcss B TpeOOBAHUSIX K TMOJATOTOBKE
00yJaroImmXxcs B YaCTH:

-00miel  cucTeMbl  3HAHWM:  COAep)KaTeIbHbIE  MPUMEPHl  HCIOJIb30BAHUS
MaTeMaTUYeCKHUX UEH U METOJIOB B TPO(PECCHOHATILHOM eI TEIbHOCTH;

- yYMEHHUM: pas3Iuyue B YypOBHE TpeOOBaHUN K CIOXHOCTA MPUMEHSIEMBIX
aITOPUTMOB;

- MPaKTHYECKOTO  WCIOJb30BaHUS MPHUOOPETEHHBIX 3HAHWMM ©W  YMCHHIA:
WHJUBUyAIbHOTO y4eOHOTO OMNbITa B TOCTPOCHUM MAaTeMaTHYECKUX  MOJIENCH,
BBITIOJITHCHHH HCCJIEA0BATEIIbCKUX MTPOCKTOB.

Takum  oOpa3om, peanu3ams  COACpXKAHUS  IpPEeaMETa OPUCHTHUPYET  Ha
MIPUOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTEPUCTHK y4eOHOW pabOThI, 3aBUCAIIMX
oT npodusis NpodecCuoHaTLHOIO0 00pa3oBaHUs, MOJYYEHHUS OIbITa MCIOJb30BAHUS
MaTeMaTHKH B COJCPKATCIbHBIX W TPO(YECCHOHATBLHO 3HAYUMBIX CHUTYyaIUsAX TI0
CpaBHEHUIO ¢ (HOPMATBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapaKTEPUCTUKAMHU OOyUCHHSI.

Conepxkanue  mpeameTa  pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMH
coJiepKaTeIbHBIMU JTUHUSMU 00YUICHUSI MAaTEMATHKE:

- anreOpandveckas JIMHUS, BKIIOYAIONIAsl CHUCTEMATH3AIMI0 CBEACHUN O YHUCIaX;
M3ydeHUE HOBBIX M 0000IIeHWE paHee W3YYSHHBIX orneparuii  (BO3BEICHHE B
CTENIEHb, W3BJICUCHHE KOPHS, JorapudpMHUpOBaHUE, CHHYC, KOCHUHYC, TaHTEHC,
KOTaHTE€HC ¥ OOpaTHbIE K HHUM); W3YYCHHE HOBBIX BUIOB YHWCJIOBBIX BBIPAKCHUU U



(GbopMys; COBEPIICHCTBOBAHHE TMPAKTUYECKUX HABBIKOB W BBIYHCIUTEIHLHON KYJIBTYPHI,
pacIIMpeHre W COBEPIICHCTBOBAHUE areOpamyecKoro ammapara, chOpMHPOBAHHOTO B
OCHOBHOU IITKOJIE, ¥ €r0 MPUMEHEHNE K PEIICHUI0 MATEMAaTHIECKUX U TIPUKIIATHBIX 33/1a4;

- TeopeTUKO-(QYHKIMOHANbHAS JIMHHS, BKIIOYAIONIAs CHCTEMATHU3AIUI0 W
paclmiMpeHue CBeJIEeHUW O (YHKIMAX, COBEPIICHCTBOBAHHE TI'PAPUUYECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJ€IMH M METOJaMH MAaTeMaTUYeCKOro aHaiu3a B
o0beMe, TO3BOJISIONIEM HCCIIEA0BATh dJEMEHTapHble (DYHKIIMU M pelaTh MpOoCTerIne
reoMeTpuyeckue, GU3nUecKue u Apyrue NpukiiagHbie 3a1a4u;

- JTUHUS YpaBHEHW M HEPABEHCTB, OCHOBaHHAs Ha MOCTPOCHUU U MCCIIEI0BAHUU
MaTEMaTUYECKUX MOJENIeH, TMepeceKammascs ¢ anredpandyeckoil U  TEOPETHKO-
(GYHKIMOHATBLHOW JIMHUSIMU W BKJTFOYAIOIIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKHU
anreOpanveckux MpeoOpa3oBaHM [JIsl PELICHUS ypaBHEHWH, HEPAaBEHCTB M CHCTEM;
(dbopMHUpOBaHUE CIIOCOOHOCTH CTPOWTH M HCCIIENOBATh MPOCTEHINME MaTEeMaTHUYECKUE
MOJCIIA TP pENICHWW TPUKIAIHBIX 3a/]ad, 3a7a4 W3 CMEXKHBIX H CIENUaTbHBIX
TUCITUTIVH;

- TeoMeTpUYeCKas JIMHHWSA, BKIIOYAIONIAs HArJBIIHBIE TPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (HUTypax W W3yYeHHE WX CBOWCTB, (DOPMUPOBAHWE W PA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, Pa3BUTHUE CIIOCOOOB TE€OMETPUUYECKHX H3MEPEHHI,
KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB JJI PEHICHHS MAaTEeMaTHYECKUX WM MPHUKIIATHBIX
3aj1ay;

- CTOXaCTHYecKas JIMHUS, OCHOBaHHAas Ha pPa3BUTUU KOMOUHATOPHBIX YMEHH,
MPEACTABICHUM O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYIXKAIOIIETO
MUpa.

N3yuenne o6meoOpazoBaTeapHOr0 yueOHOro mnpeamera «MaremaTuka: anrebpa u
Hayaja MaTeMaTHYeCKOTO aHayn3a; TEOMETPHUS» 3aBEpPIIACTCS IOABEACHUEM HTOTOB B
dbopme 2K3aMeHa B paMKax MPOMEKYTOUHON aTTECTAIlMN CTYJACHTOB B IIPOIIECCE OCBOCHUS
ocHoBHoit OIIOIl CIIO c¢ nonydyeHuem cpennero obmiero o6pazoBanus [IIICC3,
MPEeIyCMOTPEHHBIM Y4e€OHBIM ITaHOM I10 crnenuanbHOocTH 19.02.10 «TexHomorus
OOIIIECTBEHHOTO TTUTAHUS.

MECTO ITPEIMETA B YYEBHOM IIVIAHE

[Ipenmer «MaremaTnka: anrebpa M Hayaja MaTeMaTUYECKOTO  aHAJIM3a;
reoMeTpus»» SBISETCS Y4eOHbIM MpEAMETOM O00s3aTeIbHOW MpeIMEeTHOW 00JacTH
«Matemaruka u uapopmatuka» ®I'OC cpeanero obero oopazoBaHusl.



B o6nactHOM OrOmKeTHOM MPO(PECCHOHATEHOM 00pa30BaTEILHOM yUPEKICHUH
«OO0O0SHCKUI arpapHblii TEXHUKYM», pPEH3YyIOIIeM 00pa3oBaTeIbHYI MPOrpPaMMy
cpennero obmero oopazoBanus B npeaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO
obmiero oOpa3oBanus, mpenMer «MatemaTtnka: anreOpa W Hadajla MaTEMaTHYECKOTO
aHaju3a; TeoOMETpUs»  HU3ydaercs B oO0IIeo0pa3oBaTEIbHOM IMKIIE Y4eOHOro IUIaHa
OIIOII CIIO Ha 6a3e 0OCHOBHOIO 00IIer0 0Opa30BaHUs C MOJYYEHUEM CPEIHETO OOIIEro
obpazoanus II[ICC3 mo cmemmanbHOCTH 19.02.10 «TexHoMOTUS OOIIECTBEHHOTO
UTAHUS.

B yuebnom mmane IIIICC3 mpeamer «Maremaruka: anreOpa W Hadana
MaTEMaTUYECKOTO aHalin3a; TEOMETPHUS» BXOJUT B COCTAB 0OIIUX 00IIe00pa30BaTEIbHBIX
y4eOHBIX TUCHUIUIMH, POPMHUPYEMBIX U3 00s3aTeNbHBIX IpeaMeTHbIX obmacteit OI'OC
cpennero obmiero oOpazoBanusi, ans creuuanbHocTedl CIIO TexHmueckoro mpodums
poeCCHOHATEHOTO 00pa30BaHMUSI.

PE3YJbTATBI OCBOEHUA ITPEIMETA



OcBoenue comepxaHusi ydeOHOTO Tpeamera «Maremaruka: anredpa W Hadaja
MaTEMaTHYECKOr0 aHajliMu3a; TeOMEeTpUs» O00ecleuynmBaeT JOCTHXKEHHE CTyJIEeHTaMHu
CJIEIYIOLIUX PE3YyJIbTaTOB:

JINYHOCTHBIX:

- cOpMUPOBAHHOCTH TMPEACTABICHUA O MaTeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE
HAayKH, CPEICTBE MOJEIMPOBAHMS SBICHUW M TMPOLECCOB, HIEAX M METOJax Ma-
TEMaTHUKH;

- MOHMMaHUE 3HAYMMOCTH MAaTEMATHKHU ISl HAyYHO-TEXHUYECKOTO Iporpecca, -
c(OPMHPOBAHHOCTh OTHONIICHHS K MaTeMaTMKe KaK K 4YacTh OOIIeYeI0BeUeCKOn
KyJIbTYypbl 4Y€pe3 3HAKOMCTBO C MCTOPUEN pa3BUTUS MATEMATHKH, JBOJIOLHEH
MaTEeMaTHUYECKHUX UICH;

- pa3BUTHE JIOTMYECKOIO MBIIUICHHS, MPOCTPAHCTBEHHOI'O BOOOpPaXEHUs, aJrOpUT-
MUYECKOW KYJIbTYPhI, KpUTUIHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM ISt
Oynymieit mpodeccuoHaabHOM AESTEIbHOCTH, JJISI MPOJOJDKEHHS O00pa3oBaHUs U
caMo0Opa30BaHMS;

- OBJIQJICHUE MATEMaTUYECKUMHU 3HAHUAMU W YMEHHUSIMHU, HEOOXOJUMBIMHU B TIO-
BCEIHEBHOM KU3HU, /IJI1 OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUHBIX AUCIUILINH U
JUCIUIUINH MPo¢deCCUOHATBHOTO IUKJIA, JIJIS TOJyYeHHs] 00pa30oBaHus B 00JIacTsX,

He TpeOyIoUX YrIIyOJI€HHOW MaTeMaTUYeCKON MOITOTOBKHY;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30oBaHMIO,  Ha
IOPOTSOKEHUM BCEH JKM3HM; CO3HATENbHOE OTHOIIEHHWE K HENPEpPHIBHOMY 00-
pa30BaHUIO KaK YCJIOBHIO YCHEIIHON MpodeccHOHAIbHONM U OOIIECTBEHHON Jesi-
TEJIbHOCTH,;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOM
NeSATENbHOCTH;

- TOTOBHOCTh K KOJUIEKTHMBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B 00pa-
30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIE0BATENbCKOM, MPOEKTHON 1
JIPYTUX BUJIAX ACSATEILHOCTH;

- OTHOILIEHUE K MPOPECCUOHANBHOU AEATEIHHOCTH KaK BO3MOXXHOCTH Y4acTHsl B pellie-
HUU JIMYHBIX, 00IIECTBEHHBIX, TOCY/IAPCTBEHHBIX, O0IIEHAIMOHAIBHBIX MPOOIIEM;
MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSITEIbHO OINpPEEsATh LENU ACATEIbHOCTH W COCTABIIATH IUIAHBI
NEATENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
NEATEIIbHOCTD;

- HWCIOJB30BaTh BCE BO3MOXHBIE PECYpPCHl ISl JTOCTUKEHHUS TOCTABJICHHBIX LEIEH U
peanu3aliy IJIAHOB JCSATEIBHOCTU, BBIOMPATh YCHECIIHBIE CTPAaTeTMd B Pa3JTHMYHBIX
CUTYyaIUsX;

- YMEHUE NPOAYKTUBHO OOLIAThCS M B3aMMOEHCTBOBATH B MPOLIECCE COBMECTHOM
NEATEeIbHOCTU, YYUTHIBATh TMO3UIMU APYTUX YYaCTHUKOB JESATEIbHOCTH, A(H(PEKTUBHO
paspemniath KOHMIUKTHI;

- BJIaJICHUE HABBIKAMHM MMO3HABATEIbHOM, yUeOHO-UCCIIEI0BATEIBCKON U IPOESKTHOM
JEeSTEeIbHOCTH, HAaBBIKAMM pa3pelieHusi mpooiieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHMUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHON HH(POPMAIIMOHHO-TIO3HABATEIbHOM
NEATENIbHOCTH, BKJIIOYas YMEHHE OPUEHTHUPOBATHCS B PA3IUUYHBIX HCTOYHUKAX
uH(OpMaIuK, KPUTUYECKH OIICHWBATh W HWHTEPIPETUPOBATh WH(MOpMaIuio, mo-
JTy4aeMylo U3 pa3INYHbIX UCTOYHUKOB,;



- BIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHME SICHO, JIOTMMHO M TOYHO H3J1ararb
CBOIO TOUYKY 3PEHMS, UCIIOIb30BaTh aJCKBATHBIE 3BIKOBBIE CPEICTBA;

- BJIa/ICHUE HABbIKaMU MO3HABATEILHON PEIIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTATOB M OCHOBAaHWM, I'PAHMI
CBOET0 3HAHMS W HE3HAHWS, HOBBIX IIO3HABATEIBHBIX 33ad W CPEICTB I MX
JNOCTHKEHUS;

- LIETICYCTPEMIICHHOCTh B IMOMCKAX U MPUHATHUM PEIICHHM, COOOpa3uTeIbHOCTh U
UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUHN; CIOCOOHOCTH  BOC-
NPUHUMATh KPACOTY Y TAPMOHUIO MUPAa;

NnpeAMeTHBIX:

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUN O MaTEMaTHKE KaK YaCTH MUPOBOU KyJIbTYpPbI u
MECTe MAaTeMaTHKH B COBPEMEHHOW LMBWJIM3ALMHU, CHOCO0AX OMUCAHHS SIBICHUIM
pPEeaIbHOr0 MUPA HA MATEMATUYECKOM SI3BIKE;

- c(OpPMHPOBAHHOCTh MPEJCTABICHUN O MATEMAaTHYECKUX MOHATHSAX KAaK Ba)KHEUILNX
MAaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX ONMCHIBATH M M3y4aThb Pa3HbIE IIPOLIECCHI U
SABJICHUS;

- MOHMMaHUE€ BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS MATEMATHYECKHUX TEOPHM;
BJIAJICHUE METONAMH JOKAa3aTeJIbCTB U AITOPUTMOB PEIICHUS, YMEHUE UX IIPUMEHSTD,
IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PELLCHHUS 3a/1a4;

- BJIJICHUE CTAaHJAPTHBIMU IIPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
[I0KA3aTEeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHME TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM 4YHUCIE Ui IOHUCKA IIyTH
peLIeHNs U WLIIOCTPALIUU PEIICHUS YPABHEHUN U HEPABEHCTB;

- c(pOpMUPOBAHHOCTh MPEACTABICHU 00 OCHOBHBIX MOHATHSIX MaT€MaTUYECKOIO
aHajM3a M HMX CBOMCTBAax, BJIAJICHHE YMEHUEM XapaKTepU30BaTh IMOBEJIEHUE (YHKIIMA,
WCIIOJBb30BAaHME TIOJYYEHHBIX 3HAHUM JUIA ONKWCAaHUsA W aHaldu3a  pPealbHbIX
3aBHCUMOCTEH;

- BJIQJICHUE OCHOBHBIMHU TOHATHSMH O INIOCKMX WU IPOCTPAHCTBEHHBIX N'€OMETPUUYECKUX
(urypax, uX OCHOBHBIX CBOICTBAX;

- c(OPMHUPOBAHHOCTh YMEHMs paclo3HaBaThb I'€OMETpUUYECKHE (PUIYypbl Ha 4epTekax,
MOJEIAX U B PEAIBHOM MHUDPE; IPUMEHEHHUE M3YYEHHBIX CBOMCTB TI'€OMETPUYECKUX
buryp u dopmyn ansg  peuieHHs TEOMETPUYECKUX 3a7ad U 3a/ad C MPAKTUYECKUM
COZIEP/KAHUEM;

- c(OopMHpPOBAaHHOCTh TNPEIACTABICHUA O Tpoleccax U  SBICHUAX, HMEIOIIUX
BEPOSATHOCTHBIA XapaKTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTIX B PEaJbHOM MHpE,
OCHOBHBIX TOHATHUSX DJJIEMEHTAPHOM TEOPUU BEPOATHOCTEW; YMEHUW HAXOAWUTh W
OLICHMBATh BEPOSITHOCTH HACTYIUICHHMS] COOBITM B MPOCTEHIIMX MPAKTUYECKHUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CITyYalHbBIX BEJINYUH;

- BJAQJCHWE HAaBBIKAMHU WCIIOJb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH
peleHny 3aaa4.

COJAEPKAHUE ITPEAMETA
BBenenue



Marematuka B Hayke, T€XHHMKE, SKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHIX U
IIPAKTUYECKOM AEeATENbHOCTU. llenm u 3amaum M3ydeHusT MaTeMAaTUKH IPU OCBOCHUU
npodeccuit CI1O u cnetmansuocteit CIIO.

AJITEBPA
PazButue nousaTus o yucie. [lopropenue

HarypanbHble uucna. 3akoHbl apuPMeTHUECKUX ACHCTBUH M UX TPUMEHEHUS K
YOPOILIECHHUIO BbIpakeHUi. Llenble u parnmoHanbHble yucaa. [[elCTBUTEIbHBIE YHUCTA.
Hecstuunble apoOu. UteHue © 3amuch, JAEUCTBUS HaA JECATUYHBIMH  JIPOOSMH.
OObIKHOBEHHBIE JIpoOu, aeiicTBus Haj HuUMH. CteneHu. CTaHIapTHBIA BUJ 4YHCIA.
[Ipubnu>keHHbIE BBIYMCICHUS. BBIYHCIEHHS C T[OMOIIBI0 MHUKPOKAIBKYJISTOPOB.
VYpaBHeHus u HepaBeHCTBA. OTHOUWIEHBI 1 MHOTOYJIEHBI, AEHCTBUS HaJ HUMHU. DyHKIHH.
IIponeHThI 1 IPONOPUUH.

[lapannenbHOCTP WM MEPHEHAMKYJSIPHOCTH  IPSAMBIX ~ HA  IUIOCKOCTH.
MmuoroyronsHuku. Pemenne TpeyronbHUKOB. OKpykHOCTE #  Kpyr. (OCHOBHBIE
reOMETPUYECKUE TOCTpOoeHus. ['eomeTpuueckue BenWYuHBI. PacueTel 1o Qopmyiam,
UCIIOJIb3YEMbIM B MPOGECCUOHATBHON JEATEIbHOCTH 00YYaIOIIUXCSl.

Kopuu, crenenu u sorapupmsi

Kopun u crenenn. KopHu HaTypajJlbHOM CTENEHM M3 YHCIA W MX CBOICTBA.
CrenmeHn ¢ palMOHAIBHBIMM  IIOKa3aTEJsIMU, ux  cBoictBa. CreneHu ¢
JNEUCTBUTEIBHBIMU IOKa3aTesiMu. CBOMCTBA CTENEHHU C ACHCTBUTENBHBIM [TOKA3ATEIIEM.

Jlorapupm. Jlorapudpm umcaa. OcHoBHOE JorapupmMUYEcKOe TOXIIECTBO.
JlecsiTuuHble M HaTypasibHble Jorapudmsl. IlpaBuna geifictBuil ¢ sorapupmamu.
Ilepexon K HOBOMY OCHOBAaHUIO.

IIpeoOpa3zoBanue aJireOpanv4ecKux BbIPAKeHHUI. [IpeoOpazoBanue
palMOHAIBHBIX, HPPALMOHAIBHBIX CTEHEHHBIX, IOKA3aTEJIbHbIX M JIOrapu(pPMUUECKUX
BBIPAKEHU.

IIpakTHyeckune 3aHATHS

Apudmernueckue JACUCTBUS HaJ YUCIAMHM, HaXOXACHHE MNPUOIMKEHHBIX
3HAYEHUW BEJIIMYMH W TOTPEIIHOCTEH BBIYMCICHUN (20COMIOTHOM M OTHOCUTEIBHON),
CPaBHEHME YHCIIOBBIX BBIPAKCHUMU.

Brruncnenue u cpaBHEHME KOpHEN. BrINONIHEHHE pacyeTOB ¢ paauKaIaMHu.

Pemienne wuppanuoHaNbHBIX YypaBHeHUU. HaxokaeHue 3HAUYEHUN CTEIEHEH C
panmoHabHBIMU TIOKazatensiMu. CpaBHeHue creneHeid. [IpeoOpa3oBaHus BBIpaKEHHI,
coAepKallux cTeneHu. Pemenne noka3arenbHbIX YPaBHEHUH.

Pemenne npukitaiHbIX 3a7a4.

Haxoxnenue 3HaueHuii jorapudma mo mpous3BOJIBHOMY OCHOBaHMIO. [lepexom oT
OJIHOTO OCHOBaHUSI K Jpyromy. BpluMcieHue W cpaBHEHUE  JIOrapu(pMoB.
JlorapudmupoBaHue U MOTEHIMPOBAHUE BhIPAKEHUH.

[TpubnuKeHHbIE BBIYMCICHUS U PEILICHUS TPUKIIAIHBIX 3a/]1a4.

Pemenue norapuMuieckux ypaBHEHHUH.

OCHOBBI TPUTTOHOMETPUH
OcHOBHbIC IOHATHUSA
Pannannas mepa yria. BpamarensHoe aBuxeHue. CHHYC, KOCHHYC, TaHI'€HC U
KOTAHT€HC YHCIIA.
OCHOBHbIEC TPUTOHOMETPHYECKHE TOMKAECTBA
@opmynsl npuseneHus. Popmyibl cnoxeHus. OopMysbl yABOEHHS.
IIpeoGpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHUYECKHUX BhIPAKEHUM



[IpeoOpa3oBanrne CyMMbl TPUTOHOMETPUYECKUX (YHKIMH B MPOU3BEACHUE H
IIPOU3BEJEHUS B CYMMY.

Tpuronomerpunyeckue ypaBHeHHs1 1 HEPaBeHCTBA

[IpocTenmme TPUroHOMETPUIECKNE YPABHEHHS.

OOparHble  TpPUrOHOMeTpPHYeCKHe  (PYHKIUHM. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC.

IIpakTnyeckue 3aHATHS

PanuaHHBIN METO M3MEPEHNS YIJIOB BPALCHUS U CBA3b C IPaJyCHON MEPOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIBI CIOKEHUS, YIBOCHMUS,
npeoOpa3oBaHUE  CYMMbl  TPUTOHOMETPUYECKMX  (YHKUMH B IPOU3BEJICHUE,
npeoOpa3oBaHre MPOU3BEACHUS TPUTOHOMETpHUecKux QpyHkuuid B cymmyto [Ipocreiinme
TPUTOHOMETPUYECKUE

YpaBHEHUS U HEPABEHCTBA.

OOpatHbIe TPUTOHOMETPUUECKHUE (DYHKIIMU: apKCUHYC, apKKOCHUHYC, apKTaHT€HC.

®YHKIIUU, UX CBOUCTBA U T'PA®UKU

@®ynknuu. O0nacTb onpeneneHuss U MHOXKECTBO 3HAaueHWil; rpaduk (QyHKIHH,
ocTpoeHue rpad@uKoB GyHKIUM, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.

CBoiictBa ¢QyHKuMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTB,
NepUOANYHOCTb. [IpoMexxyTKH BO3pacTaHusl U yObIBaHUS, HAaMOOJbIIEE U HAUMEHbLICE
3HaYeHWs,  TOYKM  JKcTpemyMa.  ['paduyeckas  uHTepnpertaums.  [Ipumepsl
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B pealIbHBIX Ipoleccax U sBICHUAX. ApupMeTudyecKkue
ornepaiuu HaJ QYHKIUSIMHU.

CrnosxxHast pyHKIUs (KOMIIO3UIINSA).

Ooparnble ¢ynxkumu. OO6nacTh ompeAeseHUuss U 00JacTh 3HAYEHUU OOpaTHOM
¢bynkuuu. ['padux oOpaTHOM PyHKIUY.

CreneHHble, MOKa3aTeJIbHbIC, JJOrapuGMUuiecKue
U TPUTOHOMeTpUYecKHre (PYHKIMH.
OoOparHbie TPUrOHOMeTpUYECKHEe PyHKIMH

Onpenenenus PyHKIUMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHbIi MEPEHOC, CHUMMETPHS OTHOCHUTEIHHO
Oocel KOOpAMHAT M CUMMETpPUS OTHOCUTEIBHO Hadajga KOOpPJAMHAT, CHUMMETPHS
OTHOCUTEJIBHO NMPSIMOM Y = X, PACTSDKEHHUE U CKATUE BIOJIb OCEN KOOPAUHAT.

IIpakTu4yeckue 3aHATHS

[Ipumepsl 3aBUCMMOCTEN MEXAY IE€PEMEHHBIMM B peajbHBIX IpOLECCaX W3
CMEXHbIX guctumuuH. Onpexnenenne Qynkumii. Iloctpoenne u uteHue rpadukos
¢bynkuwmii. MccnenoBanue ¢ynkiuu. CBOWCTBAa JIMHEWHOW, KBaapaTHYHOH, KYCOYHO-
JUHENHOM u  JpoOHO-nMHeWHoW  (yHkiuil. HenpepsiBHBIE U NEPUOJUYECKHE
¢bynkuun. CBoiicTBa M rpaduKH CHHYCa, KOCUHYCA, TAHI€HCa U KoTaHreHca. OOpaTHbie
bynkunn 1 ux rpapuku. OOpaTHbie Tpuronomerpuueckue ¢ynkuun. IIpeodpasoBanus
rpaduka ¢ynkuuu. ['apmonudeckue koiedanus. [Ipukinaanpie 3agaum.

[Toka3aTenbHble, Jorapu@MuiecKrue, TPUrOHOMETPUUYECKUE YPABHEHUS.

HAYAJIIA MATEMATHYECKOI'O AHAJIM3A

IHocnienoBareabHOCTH. CriocoObl  3aaHMsi ¥ CBOMCTBA  YHCIJIOBBIX
IIOCJIEA0BATEIBbHOCTEN.

CymmupoBaHue mocnefoBarenbHocTel. beckoneyHo yObIBaroIias reoMeTpuieckast
IIPOTPECCHS U €€ CyMMA.

IIpousBoanasi. [lonstHe o0 mnpou3BOAHON (GYHKIMH, €€ TEeOMETPUUYECKHI WU
busnueckuil cmbIca. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. I[IpousBomnbie



CyMMBI, pa3HOCTH, IIPOU3BEACHUSA, 4YacTHbIE. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byukiuii. [IpumeHeHne mNPOU3BOMHOM K HCCIAEAOBAHUIO (YHKIUHA M IMOCTPOCHHIO
rpaduKoB.

[IppuMepbl  HMCHOJIB30BAaHHSI  MPOU3BOJHOW  JUISL  HAXOXKACHUS  HAWJIYYILIEro
peuieHMs B INPUKIAAHBIX 3a7adax. Bropas Npou3BOJHAsA, €€ TEOMETPUYECKUH U
(bu3nyecKuil CMBbICI.

HaxoxneHne ckopocTH JU1s Tpoliecca, 3aJaHHOro (POpMYJION U rpapuKoM.

ITepBooOpa3Hass u wuHTerpaJ. [IpuMeHeHHE ONpPENEIECHHOIO WHTErpayia Ui
HAXOXXJICHUS IUIOMAAM KpUBOJUHEWHOW Tpaneruu. Popmyna Herorona—IJleiibHuna.
[Ipumepsl pUMEHEHUS UHTErpana B (PU3UKE U TEOMETPHH.

IIpakTHyeckue 3aHATHSA

YucioBasg NOCIEOOBAaTENbHOCTh, CHOCOOBI €€ 3a/JaHusl, BBIYHCICHHS YICHOB
nocienoBarenbHocTH.  IIpexpen  mociienoBaTenbHOCTH.  beckoHEUHO — yObIBaromas
r€OMETPUYECKAS] IPOTPECCHUS.

[Ipon3BoIHAS: MEXAaHUYECKUAN U TEOMETPUUECKU CMBICIT TPOU3BOIHOM.

VYpaBHenue  kacarenpHO B oOmem  Buzge. IlpaBuna wu  Qopmyiibl
muddepeHurpoBanus, TabIMLa TPOU3BOAHBIX 3JEMEHTapHbIX (QyHKUuW. MccnenoBanue
GYyHKIMM C TOMOIIBIO MpOou3BOAHOW. HaxoxaeHue HamOOJIbIIET0, HAUMEHBIIETO
3HAYEHUs] U HKCTPEMaJIbHBIX 3HAUCHUN (DYyHKIUU.

WUurterpan u mnepBooOpasznas. Teopema Hprotona—IJleitOnuna. IIpumenenue
MHTETpaia K BBIYUCICHUIO (U3NYECKUX BEJTMUYMH U TUIOIIA IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHssT M CHCTeMbl YypaBHeHMH. PanuoHanpHble, WpPpPaLMOHAIIBHBIE,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTE ypaBHEHHI, HEPABEHCTB, CUCTEM.

OCHOBHBIE NpPUEMBI MX peHIeHUs (pa3yioKEeHUE Ha MHOXXHUTENU, BBEICHHE HOBBIX
HEU3BECTHBIX, MI0JICTAHOBKA, rpa)uueCcKuil METON).

HepaBencrBa. PanmoHanbHble, MppallMOHAIBHBIE, ITOKA3aTEJIbHBIE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELIEHUS.

Hcnoab3oBanue CBOWCTB M IpaukoB (PYyHKHUI NPU pelleHMH YPaBHEHHH
U HepaBeHCTB. Meroq wuHTepBanoB. HM300paxeHue Ha KOOPAMHATHOW TUIOCKOCTH
MHOYKECTBA PEILICHUN YPAaBHEHUN U HEPABEHCTB C IBYMsI IIEPEMEHHBIMU U UX CUCTEM.

IIpuknagnbie 3a1a4u

[IppuMeHeHne MaTEMAaTUYECKUX METOJOB Uil PELICHUs COAECPIKATENBHBIX 3a1a4y W3
pa3IMyYHbIX 00JacTel HayKH U MPaKTUKU.

WNHTtepriperanys pe3ysbraTa, y4eT peaabHbIX OTPAHUYCHUN.

IpakTuyeckue 3aHATHS

Kopnu ypaBHenuii. PaHocuiibHOCTh ypaBHeHMil. [Ipeobpa3oBanue ypaBHEHUN.

OcHOBHBIE NIPUEMBI PELIEHUS YPAaBHEHUI. PelieHne cucTeM ypaBHEHHUI.

Hcnonb3oBaHne CBOMCTB U TIpaduKoOB (DYHKIMI sl pelieHuss ypaBHEHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEM

JJIeMeHTbl KOMOUHATOPUKHU

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJadyd Ha MOJACYET 4YHUCIA pPa3MELICHUH,
NEepPecTaHOBOK, coueTaHuil. Pemenue 3amad Ha mepebop BapuanToB. dDopmyna OuHoma
Hprorona.

CpoiicTBa OMHOMHHABHBIX KO3 umeHToB. Tpeyronpuuk [lackans.

DJIeMeHThI TEOPHHU BePOSITHOCTE



CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOSTHOCTEH.
DJIeMeHThI MaTeMATHYeCKOM CTATHCTUKHU
[IpencraBnenne  gaHHBIX  (TAOmUIBl,  AuarpamMmbl,  rpaduku). Pemenue
MIPAKTUYECKUX 3a/1a49 C IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.
IIpakTH4eckue 3aHATHS
HcTtopust pa3BuTHsI KOMOMHATOPUKU, TEOPUM BEPOSITHOCTEM M CTATHUCTUKH U HUX
poiib B pa3NMYHBIX  cepax  dYeloBEUYECKOW  KU3HedesaTenpbHOocTH.  [IpaBuia
KOMOMHAaTOpuKH. PemieHne KOMOMHATOpHBIX 3adad. Pa3memieHus, codeTaHus W
nepectaHoBkU. buHoM HerotoHa u TpeyronpHuk Ilackans. [Ipuknaaasie 3amxaun.
Kiaccnueckoe onpezneneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOopeMa o
CymMMe
BeposATHOCTEW. Beruncnenue BepostHocTen. [Ipuknanneie 3amaun. IlpencraBnenue
YUCJIOBBIX JaHHBIX. [ [pukitagHeie 3a1ayn.
I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHOe pacnosioxkeHne IByX NPSMBIX B MpocTpaHcTse. 1lapamtensHOCTh npsiMoit
n 1miockoctu. IlapamnensHocTh  MIOCKOCTEN.  [lepneHAMKYIIpHOCTE TPSAMOM U
IUIOCKOCTU. llepneHauKyissp W HaKIOHHAsg. YIoJl MEXIy IpsAMOM M IUIOCKOCTBIO.
JIByrpaHHbIi yroi.
Yron Mexay III0CKOCTAMU. IIepneHuKyIIpHOCTh IBYX IUIOCKOCTEN.
['eomeTpruyeckue mnpeoOpa3oBaHMs IMPOCTPAHCTBA: MapajUIeNbHBIM  MEpeHoc,
CUMMETPHS OTHOCUTENIBHO INIOCKOCTH.
[TapannensHoe npoekTupoBanue. M300paxkeHne NpocTpaHCTBEHHBIX (PUTYP.
MHOrorpaHHUKH
Bepuunbl, pedbpa, rpanu mMHororpanHuka. [Ipusma. [lpsimas u HaksioHHas mpU3Ma.
[IpaBunpHas npusma. [lapamnenenunen. Kyo6.
[Inpamuna. [IpaBunbHasd nupamuaa. Y ceueHHas nupamuaa. Terpasup.
CummeTpuu B KyOe, B mapajuieenunesie, B Ipu3Me U MUpaMu/Ie.
CeueHnus Ky0a, NpU3Mbl U MTUPAMU/IBI.
[IpencraBieHre O NpaBUIIBHBIX MHOTOIpaHHUKax (TeTpalzape, KybOe, OKTasipe,
JOJIEKa’Ipe U UKOCAadIpe).
Tena ¥ NOBEPXHOCTH BpalleHUsA
[unuaap u koHyc. Y ceueHHblit konyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpa3yroias, pazBeprka. OceBble CeUeHUs U CEUEHUs, MapaliebHbIE OCHOBaHHUIO.
[Tap u cdepa, ux ceuenus. KacareapHas IIIOCKOCTH K cdepe.
HN3Mmepenust B reoMeTpuu
O6neM u ero uzmepenue. MuarterpanbHas hopmyna oobema.
@opmynbl  o0beMa  Ky0a, MpPSAMOYTOJIBHOrO  Mapajulelienunena, IpU3MBI,
HAJIMH]PA.
®opMmynbl 00beMa NHUpaMuIbl U KOHyca. DopMysbl IIIOMIAAA TOBEPXHOCTEH
HUJIMHIpa U KoHyca. Dopmysibl oObeMa 11apa U IiIomaan chephl.
[Togo6ue Ten. OTHOIIEHUS TUIOMIAEH TOBEPXHOCTEN U 00HEMOB TTOOOHBIX TEI.
KoopauHarsl u BeKTOpBI
[IpsimoyronbHast (AeKapToBa) CUCTEMa KOOpPJAMHAT B mpocTpaHcTBe. Dopmyna
PacCTOSIHUS MEXKTY IByMSI TOUKaMU. Y paBHEHUS C(EpHI.
Bektopel. Moayne Bektopa. PaBeHCTBO BekTOpoB. (ClOXKEHHUE BEKTOPOB.
YMHOXXEHHME BEKTOpa Ha 4YHUCHO. PasioxeHne BEKTOopa II0 HANpaBICHUSM. YTOI



Mex)ay naBymsa Bekropamu. lIpoeknmsa Bexkropa Ha ocb. KoopauHatel BekTOpa.
CkansipHO€ NPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOpPAMHAT WM BEKTOPOB MPH PELICHUHM MATEMaTHYECKUX U
IIPUKJIAIHBIX 3a]1a4.

IIpakTnyeckue 3aHATHS

[Ipu3Haku B3aMMHOIO pACIOJIOXKEHUS MNPSAMBIX. YIOJd MEXKIy HPSAMBIMU.
B3auMHOE pacnosioKeHUE MPSAMBIX M IUIOCKOCTEW. lleprneHauKynsp M HakJIOHHAs K
IUIOCKOCTH. YTOJI MEXKIY NPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM pacIIOIOKEHUN
OPSIMOM U IIJIOCKOCTH.

TeopeMa 0 Tpex NepreHIuKyIsIpax.

[Ipy3HaKy ¥ CBOMCTBA MAPAJIIEIBHBIX U MIEPIICHAUKYIISIPHBIX INIOCKOCTEH.

PaccTostHue OT TOYKM [0 IUIOCKOCTH, OT MHPSMOW N0 IUIOCKOCTH, PAacCTOSTHUE
MEXIY IUIOCKOCTSMHU, MEXAY CKPEIIMBAIOIMIMMUCS MPSIMBIMH, MEXIY HPOU3BOJIbHBIMU
(urypaMu B MpOCTPAHCTBE.

[TapajuiennbHOE TPOEKTUPOBAHME © €ro CBOMCTBA. Teopema 0O IUIOLIAIH
OpPTOrOHAJIBHOM IIPOECKLINAH MHOT'OYT'OJIbHUKA. B3anmnoe PacIonoKeHUE
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunble Buabl MHOrorpaHHukoB. Mx wu3oOpaxenus. CedeHus, pa3BEepTKU
MHOTOIpaHHMKOB. [lmomans moBepXHOCTU. Buasl cuMMeTpuili B NPOCTPAHCTBE.
CuMMeTpus TeJ BpalleHUsl © MHOTOI'paHHUKOB. Brruucienue miomanaeii 1 00beMoB.

Bexkropsl. [elictBus ¢ Bekropamu. JlekapTroBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKpPYKHOCTH, cCQepbl, IUIOCKOCTU. PaccrosiHue Mexay TOUKAMHU.
JIefcTBUA ¢ BEKTOPAaMH, 3aJaHHBIMHA KoopAuHaTamMu. CKaJIIpHOE POU3BEACHUE BEKTOPOB.
BektopHoe ypaBHeHHME OpsSMOM M IUIOCKOCTU. Vcmonb30BaHWE BEKTOPOB NP
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

3akiI04YMTEIbHOE IOBTOPEHHE

[IpeobpazoBaHne BBIPAKEHUI: CTEIIEHHBIX, TOKAa3aTEIbHbBIX, TPUTOHOMETPUYECKHUX,
JorapuPpMUUYECKUX, BRIPAKECHUM, COJIEPKAITUX KOPHHU.

Peliennie ypaBHEHMI: MOKa3aTeNbHBIX, JOTapU(PMUIECKUX, TPUTOHOMETPUUECKUX,
UPpALMOHATBHBIX, JPOOHO-PAIMOHAIIBHBIX.

HccnenoBanue QpyHKIUH.

Pewenue HEPaBEHCTB: JIpOOHO-pAIMOHAIBHBIX, MOKa3aTEbHBIX,
norapu(hMUIECKUX.

Pemenne cucrem ypaBHEeHUN U HEPABEHCTB.

Peliennie reoMeTpuuecKux 3aay.

Tembl pedpepaToB (10KJIA10B)

HenpepsiBHbIE ApOOH.

[IprMeHeHNE CI0KHBIX MTPOIIEHTOB B 3KOHOMUYECKHUX PaCcyETax.
[TapannenbHOE POEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3aanue npsmMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHuM.

['padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
IIpaBuibHBIE ¥ TOJIYIIPABUIIBHBIE MHOTOTPAHHUKH.
Konnueckne ceueHns U uX NPUMEHEHNE B TEXHUKE.
[Tonstue nuddepeHnmana u ero NPUIOKEHHUS.



CxeMbl NOBTOPHBIX UCIIBITAHUI bepHyuin.
HccenenoBanne ypaBHEHUN U HEPABEHCTB.

TemMbl HHAMBUAYAJBHBIX IPOEKTOB
1. JKu3Hb ¥ TBOPUECTBO BEIUKUX MATEMATUKOB

2. Tena BpaieHus

3. Iloctpoenue rpadhukoB GyHKITUN

4. Benukue OTKPBITHS B MATEMAaTUKE

5. Pemienune ypaBHEeHUN U HEPABEHCTB € MOMOIIBIO IPUMEHEHUS CBOMCTB (PYHKIIHIMA
6. CucreMbl ypaBHEHHI

7. IloBEpXHOCTH MHOTOI'PAHHUKOB

8. O0BbeMBbI TPaBUIIBHBIX MHOTOIPAHHUKOB U TEJT BPAILICHUS

9. [1nomaay NOBEpXHOCTEN NPABUIIBHBIX MHOTOTPAHHUKOB U TE€J BPAILEHUS

10. I'eomeTpuueckue GopMbl B UCKYCCTBE

TEMATHYECKOE IINTAHUPOBAHHUE



[Ipu peanuzauuu coaepkaHusi o0mieoOpazoBaTenbHOro mpeamera «MaTemaTHka:
anrebpa W Havajla MaTEMaTHYECKOrO aHaiu3a; TeOMETpUs» B IMpeaesax OCBOCHHS
OIIOIT CIIO nHa ©6a3e OCHOBHOTO OOIEro OOpa3oBaHUS C TMOJIYYEHUEM CPEIHETO
oOmiero oOpa3oBaHUA I[ITIICC3 mno cneuuanbHOCTH 19.02.10 «TexHomorus
OOIIICCTBEHHOTO TIMTAaHWS» MaKCUMalbHas  ydeOHas  Harpy3ka  oOydJaromuxcs
coctaBisger 351 vac, u3 HUX ayauTopHas (oOs3aTesbHAs) Harpy3ka oOydaronuxcs — 234

daca, IIPaKTHUCCKUC 3aHATHA — 82 qaca, BHCAYAUTOPHAA CaMOCTOATCIIbHAsA pa60Ta
— 117 gacos.
Bcero O6s3aTebHAs1 AyANTOPHAS CamocTtos-
Ne HaumeHnoBaHue pa3jesoB u TeM 4acoB y4yeOHasi HArpy3Ka TeJbHAs
n/n (Makcuma- B ToM uncie pabora
JIbHasi Bcero o0yu-cs,
yueoHast 4acos JIi3 K/p, 4acos
HArpy3ka 3ayer
1 | Beenenue 2 2
2 | PazBurue nmonstus o yncne. [loBropenue. 37 22 6 1 15
KonTponbnas pabora No 1
3 | OyHKUUHU, UX CBOMCTBA U TpadUKH. 14 10 4 1 4
3auer
4 | OCHOBBI TPUTOHOMETPHH. 44 28 10 1 16
KonTponbHas padorta Ne 2
5 | CrenenHsle, MOKa3aTelIbHEIE, 29 22 8 1 7

norapupmMuuecKue GyHKINH.
KonTponbnas pabora Ne 3

6 | YpaBHEHUS U HEPABEHCTBA. 24 14 4 1 10
KonTtponbHas pabora Ne 4

7 | [IpousBoaHas u ee npuMeHeHue. MaTerpan. 38 26 8 1 12
KontposnbHas pabora Ne 5

8 | DnemMeHTh KOMOWHATOPHKH, CTATUCTHKH U 18 12 4 1 6
TEOPHUH BEPOSTHOCTEH.
3ayer.

9 | [IpsiMbIe U TUTOCKOCTH B MTPOCTPAHCTBE. 23 16 4 1 7
KonTtpomnpsHas padora Ne 6

10 | KoopauHaThl U BEKTOPHI. 24 16 6 1 8
3auer

11 | MHororpaHHHuKH. 3a4eT 26 18 8 1 8

12 | Tena u MOBEPXHOCTH BpaILlCHHUS. 19 14 6 1 5
3auer.

13 | 3mepenust B reOMETPHH. 22 14 4 1 8
KonTponbHas pabora Ne 7.

14 | 3aknrounTeNnbHOE TOBTOPEHHUE. 31 20 10 1 11

Wrorosas koHTpoJIbHAs paboTa.

Ilpomesrcymounaa ammecmavusn ¢ ghopme IK3amena

Bcero: 351 234 82 13 117

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHO JTEATEJILHOCTH
CTYJIEHTA




Conep:xkanue

XapaKTepl/ICTl/lKa OCHOBHBIX BU/JI0OB 1¢ATCJIBbHOCTH

00y4eHus CTYJIEHTOB (HA YPOBHE Y4eOHBIX IeiCTBHH)

BBenenne O3HakOMJIEHHE C POJIbIO MATEMATHUKHU B HAYKE, TEXHUKE,
HPKOHOMUKE, HHOOPMAITMOHHBIX TEXHOJIOTHUSIX M MPAKTHICCKOM
nearesbHOCTH. O3HAKOMJIEHUE C LUESIMH U 3a]a4aMU U3y4YCHUS
MaTeMaTuku npu ocBoeHuu npodeccuii CI10 u cnenmanbHOCTEN
CIIO

IToBTOpEHuUe Brinonnenue apudmeTrnueckux eHCTBUNA HAJl YUCIAMH, COUETasI

IIKOJBHOI0 Kypca

MaTEMAaTHKH

YCTHBIE U TUCbMEHHBIE TPUEMBI.
HaxoxaeHnne npuOInKeHHbIX 3HAUEHUI BEJIMYUH U
MOTPENTHOCTEN BHIYMCIICHHH (a0COMIOTHON U OTHOCUTEIBHOM);
CPaBHEHME YHCIIOBBIX BBIPAKECHUU.

HaxoxaeHnue omubok B MpeoOpa30BaHUAX U BEIYMCICHUSX

(OTHOCHUTCS KO BCEM ITyHKTaM MPOTPaMMBbI)

AJI'EBPA

Kopuu, crenennu,

Jorapugpmsl

O3HakoMJIEHHE C IOHSATUEM KOPHSA N-1/ CTENEHU, CBOMCTBAMU
paJNKaJIOB U MPaBUJIAMU CPABHEHHUS KOPHEH.
@opMyJIMPOBAHUE ONPEAETIEHUS KOPHS U CBOMCTB KOPHEM.
Beluncnenre U cpaBHEHHE KOPHEH, BBITIOJHEHUE TPUKUIKA
3HaueHus1 KopHs. [IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPKEHHI, COACPKALUX PATUKAIIBI.

BrinonHenne pacuetoB 1o (GopMysiaM, CoAEpKalliM paauKabl,
OCYUIECTBJISISI HEOOXOIMMbIE TTOJICTAHOBKHU M MPEe0Opa30BaHUsl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAXKEHHN C paJlKaIaMu.
Pemienre uppanimoHanbHbIX YPaBHEHUMN.

O3HAaKOMIIEHHE C TOHATUEM CTENIEHU C IEUCTBUTEIbHBIM
MIOKa3aTeJIEM.

HaxoxneHue 3HaueHUi CTENEHU, UCTIOJb3Ysl IPU
HEOOXOJMMOCTH MHCTPYMEHTAJIbHbIE CPEJICTBA.

3anuceIBaHue KOpPHA N-1 CTEIIEHU B BUJIE CTCIICHU C ,IIpO6HLIM




MoKasaTesieM U Hao0OopoT.

DopMyJIMPOBAHUE CBOKMCTB CTEIIEHEW. BhIUMCIIEHNE CTENIEHEN C
palMOHAIIBHBIM ITOKA3aTEJIEM, BBITIOJIHEHUE NPUKUAJIKU 3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEN.

[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoAEpKalIMX CTENEHU, IPUMEHSISI CBOMCTBA. Penienue
ITOKA3aTEJIbHBIX YPABHEHUN.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEHN U CTENEHEN MpHU
BBIYMCJICHUN CPEIHUX, ICIICHUN OTPE3KA B «30JI0TOM CEYECHUW.

Pemenue IMPUKIAJHBIX 3ada49 Ha CJIIOKHBIC IIPOICHTLI

IIpeodpa3oBanue |BoinonHenue npeodpa3oBaHuil BEIpaKEHUN, TPUMEHEHUE

ajreopanyeckux  |(HopMyJ, CBI3aHHBIX CO CBOMCTBAMM CTEIEHEN U JTorapu(MoB.

BbIpasKeHHU I Omnpenenenre 00aacT JOMYCTUMBIX 3HAUEHUHN
JorapuMUYECKOro BeIpakeHus. Perenue morapudmudeckux
YpaBHEHUI

OCHOBbBI TPUTTOHOMETPUH

OcHoOBHBIE N3ydeHne painaHHOTO METOJa U3MEPEHUS YIIJIOB BpAlllCHUS U

MOHATHUSA UX CBSI3H C IpalycHOM Mepoil. M300paxeHue yrioB BpallleHUs
Ha OKPY>KHOCTH, COOTHECEHUE BEITMYUHBI yTiia C €ro
PaCIOIOKEHHUEM.

Conepxanue XapakTepuCTHKA OCHOBHBIX BHI0B AeATEJIbHOCTH
o0yueHust CTYACHTOB (Ha YPOBHE Y4eOHBbIX JelCTBHIA)

DopMyIUPOBAHUE ONIPEAECTICHUN TPUTOHOMETPUUECKUX
GyHKUMIA 7151 YIJIOB MOBOPOTA U OCTPBIX YTIIOB MPSIMOYTOJILHOTO
TPEYTOJIbHUKA U O0BSICHEHUE UX B3aUMOCBSI3U

OcHoOBHBIE [IpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JJIs

TPUTOHOMeE- BBIYUCJICHUS 3HAYEHUN TPUTOHOMETPUIECKUX (PYHKITUMN 11O

TPpUUYECKHUe OJIHOM U3 HUX

TOKIEeCTBa

IIpeoopa3zoBanusi |lI3yueHue 0OCHOBHBIX (POPMYII TPUTOHOMETPUH: POPMYJIIbI

MPOCTEeHIINX

CIIOKEHHUS, YIBOCHUS, MPE0OPa30BaHUs CYMMBI




TPUTOHOMETPH-

TPUTOHOMETPUUYECKUX (PYHKIIHH B IPOU3BEACHUE U

YECKHX Bblpa)l(eHI/Iﬁ IMPOU3BCACHHA B CYMMY U IPUMCECHCHHC TP BbIYHUCIICHUU

3HAYEHUs] TPUTOHOMETPUUECKOTO BBIPAYKEHUS M YIIPOLIEHHUS €TO0.
O3HAaKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA

CAMHUYHON OKPY>KHOCTH M MPUMEHEHHE UX JJI BbIBOJA (GOPMYIT

PUBEACHUS

Ipocreiimme Pemmenne nmo ¢popmynam u TPUTOHOMETPUIECKOMY KPYTY

TPUTOHO- IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHUN.

MeTpHYeCKHe [Tpumenenne oOUIMX METOIOB PEIICHHS YpaBHEHHIA

YPaBHEHUsI (npuBeneHHE K JINHEWHOMY, KBaJJpaTHOMY, METO]1 Pa3JI0KEHUS
Ha MHO>XMTEJIN, 3aMEHbI IEPEMEHHOM ) ITPU PEILIEHNUN
TPUTOHOMETPUYECKUX YPABHEHUH.

ApKCcHHYC, O3HAaKOMIIEHHE C TOHATUEM OOPATHBIX TPUTOHOMETPUYECKHUX

APKKOCHHYC, byHKIMA.

APKTAHT€HC YMCJIa

W3ydenue onpeseneHuii apkCUHyca, apkKKOCHHYCca, apKTaHTeHca
yucia, GopMyIUpPOBaHUE UX, N300paKeHNE HA SAMHUYHON

OKPY’KHOCTH, IPUMEHEHUE MIPU PELLIEHUN YPABHEHUI

®YHKIIUU, UX CBOUCTBA U T'PA®UKU

DYyHKIUH. O3HakOMJIEHHE C IOHSITUEM MTEPEMEHHOM, MPUMEPAMU
IHonsiTHe 0O 3aBUCUMOCTEN MEKy IIEPEMEHHBIMU.
HeNpepPbIBHOCTH O3HakoMJICHHE C IOHSITHEM IpaduKa, ONpeeTICeHUE MPUHAIIICHK-
GyHKIHU HOCTH TOYKH Tpaduky ¢pyHkiuu. OnpeneneHue no Gopmyiie
MpocCTenllel 3aBUCUMOCTH, BUIa ee rpaduka. Boeipaxxenue mno
dbopmylie 0THOM IEpEMEHHON uepes3 JIpyTue.
O3zHakomiieHHe ¢ omnpeiesieHueM GyHKIUU, HOpMyTUPOBAHHE
ero. Haxoxaenue obnactu onpeaeaeHus U 001acT 3HAYCHU I
byHKIMHA
CaoiicTBa O3zHakomiieHHE ¢ IpuMepamMu GyHKITMOHATBHBIX 3aBHCHMOCTEH
(pyHKnmuu. B PEAIbHBIX MPOLECCAX U3 CMEXKHBIX JUCIUIUIMH.
I'padmueckas O3HaKOMJICHHE C I0Ka3aTeJIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX

UHTepIpeTanus.

CBOMCTB JIMHEHHOM M KBaJApaTUUHON (PYHKIIUMA, TPOBEICHNUE




IIpumepbl
(GyHKUIMOHAJIBHBIX
3aBHCUMOCTEN B
peaibHbIX

npoueccax u

VCCJIEI0BAHMS JINHEWHOM, KyCOUYHO-IIMHEUHOMN, APOOHO-
JMHEWHOU U KBaJIpaTUYHON (DYHKIUN, TOCTPOCHUE UX
rpadukoB. [loctpoenue u ureHne rpapukoB QyHKITHA.
HccnenoBanne GyHKITUN.

CocraBnenue BU0B GYHKIUN 110 JTAHHOMY YCIIOBUIO, PEIICHHE

SIBJIEHHSIX 3aj1a4 Ha SKCTPEMYM.
Brimmonuenune npeoOpazoBanuii rpaduka GyHKITIH

OO0paTtHble N3yuenne noHstus oOpaTHON (GYHKINH, ONIpEeIEHUE BUIA U

GyHKIHI noctpoeHue rpapuka o0paTHON QYHKIIUHU, HAXOXKICHHUE €€
o0nacTu onpezaeneHus u oonactu 3HaueHui. [Ipumenenue
CBOWCTB (pYHKIIMH MPHU UCCICTOBAHNN YPABHEHUH U PEIICHUN
3a7a4 Ha SKcTpeMyM. O3HAKOMIJICHHE C TIOHSATHUEM CIIOKHOMN
byHKIIUH

CreneHnble, Brruucnenue 3HaueHu QyHKIHIA 110 3HAYCHUIO apTyMEeHTa.

nokasarejbHble, |OmnpenencHue MOJIOKEHU TOUYKH Ha Tpaduke 1o ee

JorapupMuyeckue |KOOpAUHATAM U HA0OOPOT.

U TPUTOHOMe-

Hcnonb3oBaHue CBOMCTB (DYHKIIMI 1711 CpaBHEHUS 3HAUCHUI

TPUYECKHUe cTeneHel u Jiorapu@mos.

pyHkuHn. [TocTpoenue rpaduKoB CTENEHHBIX U JIOTApUPMUIECKUX

OOpaTHbIe (GyHKUIHHA.

TPUTOHOMe-

TPUYECKHE

Gynxkumun
Coaep:xanue XapaKTepuCTHKA OCHOBHBIX BH/IOB AeATeJIbHOCTH
o0yueHust CTYAEHTOB (Ha YPOBHeE Y4eOHBIX JeHCTBHI)

Pelenue nokazatenbHbIX U JOrapu(pMUUECKUX YPaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHHE C OHSITUEM HENPEPHIBHON MEPUOANYECKON
bynkunu, GopmMyIupoBaHUE CBOMCTB CUHYCA U KOCHHYCA,
MOCTPOCHUE UX IPaUKOB.

O3HaKoOMJICHHE C TTOHSITHEM rapMOHHYCCKHUX KoJICOaHHH 1




npUMepaMu TapMOHUYECKUX KOJIeOaHUM AJIsl OMMCAHUS
IPOLIECCOB B (PU3UKE U IPYrUX 00JACTIX 3HAHUS.
O3HaKOMIIEHHE C ITOHATUEM Pa3pbIBHOW NEPUOIUUECKON
byHkun, popMyarpoBaHUE CBOWCTB TAaHT€HCA M KOTAHTEHCA,
MOCTPOEHHUE UX IPa(pUKOB.

[TpumeneHue cBOMCTB PyHKLMI AJ11 CpaBHEHUSI 3HAUCHU I
TPUTOHOMETPUUECKUX (PYHKIIHH, pelIeHus
TPUTOHOMETPUYECKUX YpaBHEHUI. BpInoHeHNE

npeoOpa3oBaHus rpaKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeibHOC

TH

O3HakOMJIEHHE C IOHSATUEM YUCIOBOU MOCIIEI0BATEIBHOCTH,
croco0aMu ee 3aJjaHusl, BBIYUCICHUSIMHU €€ YJICHOB.
O3HaKOMIIEHHE C MTOHATUEM TIpeiesia OCIEI0BATENbHOCTH.
O3HaKOMJIEHHE C BBIYMCICHHUEM CYMMbI OECKOHEYHOTO
YUCJIOBOTO Psijia HAa IPUMEPE BHIYUCIICHUS CYMMbl O€CKOHEYHO
yOBIBAIOIICH reOMETPUUECKOM MPOTPECCUH.

Pemuienue 3a1au Ha mpuMeHeHue (OPMYJIbl CyMMbI OECKOHEUHO

yOBIBAIOIIEN r€OMETPUUECKON MPOTrPECCUU

IIpouszBoaHas u ee

IPUMEHEHHUe

O3HAaKOMJICHHE C TTOHSTUEM TTPOU3BOTHOM.

N3yuyenue u GopMyIrpoBaHUE €€ MEXaHUIECKOTO U
T€OMETPUUYECKOTO CMBICIIA, N3YUCHUE aTOPUTMA BEIYUCIICHUS
MIPOU3BOJHON HA TIPUMEPE BHIYUCIICHUSI MTHOBEHHOW CKOPOCTH U
yTJI0BOro KoapuimeHTa kacaTeabHOM.

CocraBneHnue ypaBHEHHs KacaTeIbHOU B 00IIeM BUE. Y CBOCHHE
npaBui nuddepeHpoBanus, TAOIHUIIB TPOU3BOTHBIX
AJIEMEHTAPHBIX (PYHKITUH, IPUMEHEHHE JIJIS
muddepennupoBanus QyHKIHMN, COCTABICHUS YPaBHCHUS
KacareybHOU. M3ydeHue Teopem o CBsSI3U CBOMCTB (DYHKIIMH U
MPOU3BOAHOM, (POPMYITUPOBKA UX.

[IpoBenenwme ¢ MOMOIIBIO TPOU3BOTHON UCCIICTOBAHMUS

byHKIUY, 3aJaHHOU (POPMYJIOH.




YcTaHOBICHUE CBSI3W CBOMCTB (DYHKITUU U TIPOU3BOIHOM IO UX
rpadukam.

[TprumeHneHre POU3BOAHOM /ISl PEIICHUS 3a7a9 Ha HaXOXK/ICHUE
HanOOJIBIIIEr0, HANMEHBIIIETO 3HAYCHUS U HAa HAXOXKCHUE

IKCTpEMyMa

IlepBooOpa3nasi u

HHTerpaJ

O3HaKOMJIEHHE C TIOHATUEM MHTETpalia U IepBOOOPA3HOM.
N3yyeHue npaBuiia BEIYUCIEHUS EPBOOOPA3ZHON U TEOPEMBI
Herorona— JleliOuuma.

Pemienue 3a1a4 Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIYHCIIEHHE [TEPBOOOPA3HOM AJI JAaHHON PYHKIUU.
Pemenue 3a1ay Ha NpUMEHEHNE UHTETPAJIA JUIsl BBIYMCICHUS

(bU3nYECKUX BEJIMYMH U TUIOIIAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus U
CUCTEMBI
YPaBHEHHM U
HepaBencrTBa u
CUCTEMBI

HEPaBEHCTB ¢

O3HaKOMJIEHHE C MPOCTEUIIUMU CBEICHUSIMU O KOPHSIX
anreOpanyecKux ypaBHEHUMN, TOHATUSIMU UCCIIEAOBAHUS
YPaBHEHUM U CUCTEM YPABHEHUU.

N3ydeHne Teopuu paBHOCUIBHOCTH YPAaBHEHUH U €€
npuMeHeHus. [IoBTopeHure 3anucu peneHnsi CTaHIap THBIX

ypaBHEHUH, MPUEMOB IMPe0Opa30BaHUs YPABHEHHM JJIs

ABYMSI CBEJICHUS K CTaHAAPTHOMY YPaBHEHHUIO.

nepeMeHHbIMHU
Conep:kanue XapaKTepUCTHKA OCHOBHBIX BHA0B JAeATEJIbHOCTH
00y4eHuUs CTY/JIEHTOB (HA YPOBHE Y4eOHBIX JIeliCTBHH)

Pelenue paiioHanbHbIX, MPPALMOHATIBHBIX, TOKA3aTENbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM.

Hcnonb3zoBanue CBOKCTB U IrpapukoB HYyHKUIMNA ISl pelIeHUs
ypaBHeHu#. [loBTOpEeHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.
Pemenne ypaBHEHHI C TPUMEHEHHEM BCEX TPUEMOB
(pa3nokeHus: Ha MHOXKUTEIH, BBEACHNUS HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH, IPaQUUECKOro METOA).

Pemenue cucteM ypaBHEHHI ¢ MPUMEHEHUEM Pa3IMYHBIX




croco6oB. O3HaKOMIJIEHHE C OOIIMMH BOIIPOCAMH PEIICHUS
HEPaBEHCTB U UCIOJIb30BAHNE CBONCTB U IrpaduKoB (PyHKITHIA
IpY PEUICHUU HepaBeHCTB. PelieHne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOO0B.
[IpruMeHeHre MaTEeMaTHYEeCKUX METOIOB IS PELICHUS
COJIEpKaTENbHBIX 3a/1a4 U3 Pa3INYHbIX 00JIacTeil HAyKU U
npakTHKU. IHTepnpeTnpoBaHue pe3yabTaToB ¢ yUeTOM

peabHBIX OTpaHUYCHHI

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN "

CTATUCTUKU

OcHOBHbBIE
MOHSTHSA

KOMOMHATOPUKHU

N3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
pElIeHN KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOIOM iepedopa U 1o
IIPaBUILYy YMHOKEHHS.

O3HAaKOMIIEHHE C MOHATUSAMU KOMOWHATOPUKHU: Pa3MEILIEHUSIMH,
COUYETaHUSIMU, IIEPECTaHOBKaMHU U GopMyJiaMu AJIs UX
BbluncieHus. OObsICHEHNE U TPUMEHEHUe HopMYyIT ISt
BBIYMCJIEHUS Pa3MELIEHNN, IEPECTAHOBOK U COUETAHUM ITPU
pemienuu 3aga4d. O3Hakomienue ¢ ouHomom HeroToHa 1
TpeyroiabHUKOM [lackans. Pemenne npakTHyeckux 3a1ad C

WCITIOJIb30BAaHUEM TTOHSITUHN U MPABUJI KOMOUHATOPUKHU

JJIeMeHTbI TeOPUH

N3ydeHune Kiaccu4ecKoro OnpeaeaeHnsl BEpOATHOCTH, CBOMCTB

BEPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpenue nmpuMepoB BEIUKCIIEHUS BEPOSITHOCTEN. Pelienue
3aJla4y Ha BBIUMCIICHUE BEPOSITHOCTEH COOBITUI
IIpeacraBienue O3HaKOMJIEHHE C MPEICTABICHUEM YUCIOBBIX JaHHBIX U UX

JAHHBIX (TA0JIUIbI,

AUarpamMmmal,

rpaguku)

XapaKTePUCTUKAMH.
Pemenne npakTudeckux 3agad Ha 00pabOTKy YHCIOBBIX

JaHHBIX, BEBIYUCJICHHUC UX XaPAKTCPUCTHUK

I'EOMETPUA

IIpsimble u

@opMyIMpOBKa U NPUBEAEHUE TOKA3aTEIbCTB IIPU3HAKOB




IIJIOCKOCTH B

MPOCTPAHCTBE

B3aMMHOTO PACTIOJIOKEHNS MPSIMBIX U INIOCKOCTEM.
Pacnio3HaBanue Ha yepTekax U MOACIIAX PA3IMYHBIX CIIy4acB
B3aMMHOT'0 PACIIOJIOKEHHUS MPSAMBIX U IIJIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYXJAeHUN. POPMYIUPOBAHUE
OIIPEJEIICHUM, IPU3HAKOB U CBOMCTB NapaUICJIbHBIX U
MEPIICHINKYJIAPHBIX IIJIOCKOCTEN, IBYTPAHHBIX U JIUHEHWHBIX
YTIIOB.

BeltosiHEHNE IOCTPOEHHUS YIJIOB MEXKIY IPSMBIMU, IPSIMOU U
IIJIOCKOCTBIO, MEXKY IUIOCKOCTSAMM I10 OIIMCAHUIO U
pacrio3HaBaHHWE UX HA MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOJIOKEHUS NIPSIMBIX U
IJIOCKOCTEH MPU PELIEHUU 3a/1a4.

N300paxeHne Ha pUCyHKaxX U KOHCTPYMPOBAaHUE Ha MOJEIIAX
MEPIICHINKYJIAPOB U HAKJIOHHBIX K INIOCKOCTH, MPSIMBIX,
MapaJuIeNIbHBIX INIOCKOCTEH, YTIIOB MEXKAY MPSMOU U
IUIOCKOCTBIO U 0OOCHOBAHUE ITOCTPOEHUS.

Pemienne 3a1ay Ha BBIYMCIEHUE TEOMETPUUYECKUX BEIMYHH.
Onucel-BaHUE PACCTOSHUSA OT TOYKH JI0 INIOCKOCTH, OT IPSIMOM
J10 TUIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOIIUMHUCS MIPAMBIMH, M€Ky TPOU3BOJIbHBIMU

dburypamu B IpoCTPAHCTBE.

Conepxanue

00y4eHuUs

XapaKTepMCTmca OCHOBHBIX BU/JI0B 1€¢ATCJIBHOCTH

CTY/JIEHTOB (HA YPOBHE Y4eOHBIX IeiiCTBHH)

@OopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
pacCTOsSIHUSIX (TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).
N300pakeHne Ha YepTekax U MOJIETISIX PACCTOSTHUS U
000CHOBaHHUE CBOMX CyXaAeHUN. OnpeeneHne U BEIYUCICHNE
paccTosiHMi B ipocTpaHcTBe. [Ipumenenune popmyn u Teopem
IJTAHUMETPHHM [T PELIEHU 3a1a4.

O3HaKOMIIEHHE C TOHATUEM NAPAIIEIBHOTO MPOEKTUPOBAHUS U

€ro CBOMCTBAMM. HpI/IMeHCHI/Ie TCOPHUHU AJIA 000CHOBaHHS




MOCTPOEHUH U BBIUUCIECHUN. APryMEHTUPOBAHUE CBOUX

Cy}KI[eHI/II‘/JI 0 B3aMMHOM pPacCIIOJOXKCHHUHN IIPOCTPAHCTBCHHLIX

¢uryp

MHoOrorpaHHuKHu

Ornucanue U XapakTepUCTUKA PA3IMYHBIX BUIOB
MHOTOTPAaHHHUKOB, IIEPEYUCIIEHUE UX DIIEMEHTOB U CBOWCTB.
N300pakeHrie MHOTOTPaHHUKOB U BBITIOJIHEHHUE ITOCTPOCHUS Ha
HN300PKEHHUSIX U MOJICIISIX MHOTOTPAHHUKOB.

BrIunciieHne JIMHEMHBIX 2JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALIHUIX, APTYMEHTUPOBAHUE CBOUX
CYXKJIeHUI. XapaKTepUCTUKa U U300paKeHUE CEUCHMUS,
Pa3BEPTKA MHOTOTPAHHUKOB, BBIYMCIICHUE TIJIOIIAJEH
ITOBEPXHOCTEMN.

[TocTpoenune mpocTeluX ceueHud Kyoa, MpUu3Mbl, TUPaAMUJIBL.
[Ipumenenue hakToB U CBEJACHUMN U3 TUIAHUMETPUHU.
O3HaKOMJICHHE C BUIAMU CUMMETPHI B POCTPAHCTBE,
dhopMyIMpOBaHUE OMPEICIICHUN M CBONCTB. XapaKTepUCTHKA
CUMMETPHUH TEJ BPALICHUSI U MHOTOTPAHHUKOB.

IIprumeHeHne CBOMCTB CUMMETPUU IIPU PELLICHUU 3a1a4.
Hcnonbp3oBanne MprUOOPETEHHBIX 3HAHUN TSI HCCIICIOBAHUS U
MO/JIETTMPOBAHUS HECIOKHBIX 3a]1a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHEHUE

PUCYHKOB TI0 YCJIIOBHSIM 3a]a4

Tenaun
MOBEPXHOCTH

BpaLlICHUS

O3HaKOMIIEHHE C BUJIaMU TE€Jl BpallleHUs], (POpMyIMpOBaHUE UX
ONPEJICIICHUN U CBOMCTB.

@opMyJIMPOBAHHUE TEOPEM O CEYEHUH IIAPa MIIOCKOCTHIO U
MJIOCKOCTH, KacaTellbHOM K cepe.

XapakTepucTuka u n300pakeHue Tel BpallleHUs, UX Pa3BEepPTKH,
CEUYEHUS.

Pemenue 3a1a4 Ha NOCTPOCHHUE CEUYEHUI, BBIUUCIEHUE JUIHH,
paccTosiHui, yrios, momaaeu. [IpoBenenne nokasaTenbHbIX

paccyXJIeHUi MpU pelleHUH 3a/1ay.




[IprMeHneHne CBOMCTB CUMMETPHHN NPH PELIEHNH 3a1a4 HA Tejla
BpallleHUsl, KOMOMHALIMIO TEJ.
N300paxeHre OCHOBHBIX KPYTJIbIX TEJ U BBIIIOJIHEHUE PUCYHKA

110 yCJIOBHIO 3a/1a4un

H3mepenus B

reoMeTpuu

O3HaKOMIIEHHE C MTOHATHUSMU IJIOMIAIU U 00beMa, aKCHOMaMU U
CBOWCTBaMU.

Pemenue 3ama4y Ha BRIYUCIICHUE TUIOIIAICH TIIIOCKUX (QUTYD C
MPUMEHEHUEM COOTBETCTBYIOMUX (HOpMYI U (HaKTOB U3
wiaHuMeTpun. M3yueHne TeopeM 0 BIUKCICHUU 00BEMOB
MIPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a/1a4 Ha PUMCHCHHE
dbopmy BeruncneHus 00beMoB. 3yuenue dhopmyn ams
BBIYHCIICHHS TUTOTIA IeH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEIT
BpaIeHUsI.

O3HaKOMJIEHHE C METOJOM BBIYUCIICHHS TUIOIAN MIOBEPXHOCTHU
chepsl. Pemenne 3a1ay Ha BRIYHACICHUE TUTOMIACH MTOBEPXHOCTH

MPOCTPAHCTBEHHBIX TEJ

Koopaunarsl u

O3HakoMJIEHHE C IOHATHEM BeKTOpa. M3yuenue nekaproBoi

BEKTOPbI CUCTEMbI KOOPAUHAT B MPOCTPAHCTBE, MOCTPOCHUE T10 33/ITaHHBIM
KOOpAMHATaM TOYEK U IUIOCKOCTEH, HAXOXKIEHNE KOOPAUHAT
TOYEK.
Conepxanue XapakTepuCTHKA OCHOBHBIX BHI0B AeATEJIbHOCTH
o0yueHust CTYACHTOB (Ha YPOBHE Y4eOHBbIX JelCTBHIA)

HaxoxaeHnue ypaBHEHHUI OKpYKHOCTH, c(hephbl, MITOCKOCTH.
Brruncnenne pacCcToOSHUN MEXy TOUKAMMU.

W3ydeHne CBOMCTB BEKTOPHBIX BEJIWYUH, IIPABUII PA3TI0KEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII HAXOKICHUS
KOOpJIMHAT BEKTOPa B MPOCTPAHCTBE, IPABUII IECTBUM C
BEKTOPAaMHU, 3aJaHHBIMU KOOPANHATAMM.

IIpuMeHneHue Teopun IpU pELICHUU 3a1a4 Ha ACHCTBHUS C
BEKTOpamu. M3yueHne cKaasspHOTO MPOU3BEACHUS BEKTOPOB,

BEKTOPHOTO ypaBHEHMS MpsIMOi U T1ockocTh. [IpumMenenue




TEOPUH NPU PEUICHUH 3a/1a4 HA JEUCTBUSA C BEKTOPaMHU,
KOOpPAWHATHBIA METOJI, IPUMEHEHUE BEKTOPOB JIJIsl BBIYMCIICHUS
BEJIMYMH YTJIOB U paccTOAHUI. O3HAKOMIIEHHUE C
JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PACIOJIOKEHUU MPAMBIX U IUIOCKOCTEN C UCIIOJIBb30BAHUEM

BEKTOPOB

3aKJII0YUTEIBLHOE

NMOBTOpPEHHe

[IpeoOpa3oBanre BBIpOKEHUH: CTENEHHBIX, IOKAa3aTeNbHBIX,
TPUTOHOMETPUYECKUX, Jgorapu(pMUUYECKHUX, BBIPAKECHUH,
colepKaluX KOpHU. PemeHue ypaBHEHMMU: NOKa3aTEIbHBIX,
Jorapu(MUYECKHX, TPUTOHOMETPUUYECKHUX, HWPPALUOHAIBHBIX,
npoOHO-pannoHaNbHbIX. MccnenoBanue QyHkuuid. Pernenue
HEPaBEHCTB: IpOOHO-pallMOHANIbHBIX, ITOKA3aTEIIbHBIX,
norapumuueckux. Pemenue cucteM ypaBHEHUM U HEPaBEHCTB.

Pemenue ICOMCTPHUUCCKHUX 3adau.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI ITPEJIMETA




OcBoenue nporpammsl npeamera «MaTteMatuka: ajiredpa U Hadajia MaTeMaTUYECKOro
aHanM3a; TEOMETPHUsS» TMPEAIojiaraeT Haludue B O0JACTHOM MPOQeCCHOHATBHOM
oOpasoBarensHOM yupexkaeHun «OOOSHCKHIA arpapHbIi TEXHUKYM», PEaTU3yIOIeM
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpEIHEro oOImero odpa3oBaHus B Mpeleiax OCBOCHHS
OIIOII CIIO Ha 6a3e 0oCHOBHOIO 00I1Iero oOpa3oBaHus, Y4€OHOro KaOMHETa, B KOTOPOM
UMEETCS BO3MOKHOCTh 00€creunTh 00ydaromuMces cBOOOAHBIN MocTyn B MHTEpHET BO
BpeMsi yueOHOTO 3aHATHSI U IEPUOJ BHEYUECOHOM IEeATETbHOCTH.

[Tomenienne kaOuHeTa MOJKHO YIIOBIETBOPSTH TpeOoBaHUAM CaHUTAPHO-IMHUAEMHO-
noruyeckux npaBui U HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THUIIO-
BbIM 00OpY/IOBAHHMEM, YKA3aHHBIM B HACTOSIIIMX TPEOOBAHUSAX, B TOM YHUCIE CIIEUUATU3U-
POBaHHOW y4eOHOU MeOenblo U Cpe/icCTBaMU O0YUYEHHUsI, TOCTATOYHBIMU JJIsI BBIIIOJHEHUS
TpeOOBaHUI K YPOBHIO MOATOTOBKH 00YUYaIOIINXCS.

B kabuHeTe MODKHO OBITH MYJBTHMEIHHHOE 000PYyI0BaHUE, TTOCPEIACTBOM KOTOPOTO
VYACTHHKM  0Opa30BaTENbHOrO  Mpolecca MOrYyT  I[POCMATpPUBaTh  BH3YaJbHYIO
nHpopMaIMi0O 1O MaTeMaTHKe, CO3/aBaTh MPE3EHTAllUU, BHUJEOMATEepUalbl, HWHBIC
JIOKYMEHTHI.

B cocraB y4eOHO-METOIMYECKOTO M MaTepHAIBHO-TEXHHUYECKOro o0OecreyeHus
mporpamMmbl  npeamera «MaremaTuka: anreOpa M Hadajlla MaTeMaTUYeCKOro aHalu3a;
TE€OMETPUS» BXOJIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMILJIEKC MPEMNO1aBaTeIs;

* HarJIsIIHbIE TOCOOUS (KOMIUIEKTHI Y4EOHBIX TaOJuII, TUIAKATOB, IIOPTPETOB BHIAI0-
HMIUXCS YYCHBIX-MATEMATUKOB U Jp.);

* UHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA,;

* DKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHUUYECKOU TOKYMEHTAIlUU, B TOM YHKCIIE TTaclopTa Ha CpeACcTBa 00yue-
HUSI, THCTPYKITUH TI0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MTaCHOCTH;

* OUOIMOTEYHBIN (HOH/I.

B 6ubmmoTeunsiit PoHI BXOAT yueOHHUKH, yueOHO-MeToanueckre KoMiekTsl (Y MK),
o0OecrieunBaoIIie  OCBOEHHUE npeamera «Matemartuka: anreOpa M Havana
MaTE€MaTUYECKOr0 aHajiu3a; FeOMETPHs», PEKOMEHIOBAaHHbIE WM JOIYIICHHBIEC IS HC-
M0JIb30BaHUS B MPO(PECCUOHANBHBIX 00pa30BaTeNbHBIX OPraHU3aLUAX, PEATU3YIOUINX 00-
pa3oBaTeNIbHYI0 IporpaMMy cpeaHero oouero oopazoBanus B npezenax ocsoeHus OINOIT
CIIO na 6a3e 0CHOBHOT0 00111eT0 00pa30BaHUSI.

bubnuoTeunbiit GoHA MOXKET ObITH JOMOJIHEH SHUUKIONEAUSIMU, CIPAaBOYHUKAMU, Ha-
YYHOM, HAYYHO-TIOMYJIAPHOU U APYTOM JIUTEPATYPOU 110 MATEMATHUKE.

B mnpouecce ocBoeHuss mporpammbl  npenMera «Marematuka: anreOpa M Hadaja
MaTE€MaTUYECKOr0 aHallu3a; T'E€OMETPHUS» CTYACHTbl JOJDKHBI TOJYYUTh BO3MOXXHOCTb
J0CTyna K OJJIEKTPOHHBIM Y4Ye€OHBIM MarepuajaM II0 MaTeMaTHKEe, HMEIOUUMCS B
CBOOOJHOM JocTyre B cetu MHTepHeT (JIEKTPOHHBIM KHHUIaM, MPAaKTUKyMaM, TECTaM,
Matepuaiam EI'D u np.).

PEKOMEHAYEMAS JIMTEPATYPA
ISl CTYACHTOB
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Konseun FO. M., Tkauesa M. B, @edeposa H. E. u op. Matematuka: anrebpa u Hayaja
MaTeMaTUYECKOro aHaiu3a. AnreOpa W Hadajlla MaTeMaTHYeCKOTo aHanu3a (0a30BbIN U
yriyosneHHbit ypoan). 10 knace / o pen. A.b. XKuxuenko. — M., 2014.

Konseun FO. M., Tkaueea M. B., @edeposa H. E. u op. Matemaruka: anredpa u Hayaja
MaTeMaTU4YecKoro aHaiusza. Anredpa W Hayajga MaTeMaTUYECKOro aHainu3a (0a30BbIA H
yrayonennsiit ypoBuu). 11 knace / mog pen. A. b. XKwmkaenko. — M., 2014.

s npenogaBareJiei

®denepanbHbIii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit

Oenepanum».

[Ipukaz MunuctepctBa obOpasoBanuss W Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUH (PeIepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEIHETrO
(moJyiHOT0) 00IIIETO 0OPAa30BAHUS.

[Ipuka3z MunucrepctBa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
n3meHenuit B IIpuka3z MunucrepcTBa oOpazoBanusi U Hayku Poccuiickoit denepanuu oT
17.05.2012 No 413 «"O06 yrtBepxkiaeHun  (¢eaepaibHOTO  TOCYJApCTBEHHOTO
00pa3oBaTEILHOIO CTaHAApTa CpeHEero (MOJHOTO) 001Iero oOpa3oBaHus'».

[Tucemo JlemapTramMeHTa TOCYJAapCTBEHHOW TMOJHUTHKU B cepe MOATOTOBKH pabOunx
kagpoB u IO MunucrepctBa oOpazoBanust u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHanuu no OpraHu3aluy MOTyYeHHs CpeHero o0uiero oopa3oBaHus B mpeaenax
OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM CpeIHEro MpodeCcCHOHAIBHOTO 00pa3oBaHUsS Ha
0aze OCHOBHOTO o00mero o6Opa3oBaHus C y4dyeToM TpeboBaHM (eaepatbHbIX



rOCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB H MOJydaeMol mnpodeccnn win
CHEIUATBFHOCTH CPEAHETO PO(HECCHOHATEHOTO 00Pa30BaAHUSY.
bawmaxos M. M. MatemaTuka: KH. JiJIs perofaBateis: MeToa. mocodue. — M., 2013
bawmaxose M., [{vicanos L1 M. MeToguueckoe mocoOue a1l MoaroToBku kK EI'D. —
M., 2011.

HNuTepHeT-pecypcebl

www.feior.edu.ru (MadopmanmoHHblie, TPEHUPOBOYHBIE 1 KOHTPOJILHBIC MAaTEPHAIIBI).
www.sehool-eolleetion.edu.ru (Enunas kosteknun nudpoBbIX 00pa30BaTeIbHBIX

PECypCORB).
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