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Pabouas mporpamMma y4yeOHOW AMCHUIUIMHBI pa3paboTaHa HAa OCHOBE INPHMEPHOM
nporpamMmbel  0o0mieoOpa3oBarenbHON yueOHOM aucuuiuHbl «Matemaruka: anredpa u
Hayvaja MaTeMaTUYeCKOTO aHaJIN3a; FTeOMETPHUs I MPO(ecCHOHABHBIX 00pa30BaTEIbHbBIX
opranu3zanuii, aBropa bammakoa M. U., ono6pennoit ®I'AY «DenepanbHblii HHCTUTYT
pa3BuTHS 00pa30BaHUS PETUCTPAIIMOHHBINA HOMEp perier3un 377 ot 23 uronst 2015 r.

PazpaboTunk:

CemeycoBa Omnbra lBanoBHa, IiperoiaBaTeab MaTeMaTUKU

PACCMOTPEHO COIJIACOBAHO
Ha 3ace0anul NPeoMemHo-YukI0801 3amecmumens oupexmopa no YP
KOMUCCUU eCmecm8eHHO-HAYYHbIX
OUCYUNTIUH

IIpomoxon Ne 1 om «30» aseycma 2016e. 3onomuix B.A.

IIpeoceoamens ITIIK Cemeycosa O.H. «01» cenmsabps 2016e.
Ipomoxon Ne 1 om «30» aseycma 2017e. Llynsax J1.®.

IIpeoceoamens LK Cemeycosa O.U. «01» cenmsabpa 20172.
Ipomoxkon Ne 1 om «30» aseycma 2018e. Lynax JI.®.

IIpeoceoamens LK Cemeycosa O.U. «01» cenmabps 2018e.
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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma oOmieoOpazoBaTebHON yueOHOM aucnuIUimHa «Maremarnka: anreOpa W Havasa
MaTeMaTUYECKOTO aHalnu3a; reoMmerpus» (mamee — «MareMmatukay) MpeAHAa3HAYeHA IS U3YYCHUS
maremaruku B [AIIOY PX CIIT, peanu3syromiero o0pa3oBaTelibHYI0 MPOrpaMMy CPEIHETo OOIIero
oOpa3oBaHus, B Tpenenax OCBOCHHS OCHOBHOW MPO(ECcCHOHATBHON 00pa3oBaTENbHONW MPOTpPaMMBI
CIIO (OIIOII CIIO), na 6a3e ocHoBHOTO 001Ier0 0O6pazoBanus 1o npodeccun 15.01.30 Ciaecaps.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit OI'OC cpemnero obiiero oOpa3zoBaHus,
MPEABSBISIEMBIX K CTPYKTYpEe, COJEP)KAHUIO M pPe3yJibTaTaM OCBOCHHUS Y4eOHOW JIUCIMIUIMHBI
«MaremaThKay», B COOTBETCTBHH C «PEKOMEHIAIMSAMU 110 OpraHU3aIuy MOJIydeHUS CPEJTHEro O00IIero
o0Opa3oBaHusi B Tpeaeiax OCBOCHHUS 00pa30BaTENbHBIX IMPOrPaMM CPEIHETO MpPOQecCHOHATHLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOmiero oOpazoBaHHs ¢ y4€ToM TpeOoBaHMid (eaeparbHbIX
TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M TOJydaemMoil mpodeccuu WM CHEelUalbHOCTH
cpenHero mpoQecCHOHAIBHOTO 00pa3oBanus» (MUChMO JlemapTamenTa rocy1apCTBEHHOM MOJUTUKH B
cdepe moaroroBku padbounx kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue mporpaMmel «MaTeMaTHKay HalpaBlIeHO HA JOCTHKCHHUE CIICIYIOMINX HeJIei:

- obecrieueHrne cHOPMUPOBAHHOCTU TPEACTABICHUNA O COIUATBHBIX, KYJIBTYPHBIX M HC-
TOPHUYCCKUX Q)aKTopax CTaHOBJICHUA MAaTEMAaTUKH,

- obecrnieueHrne cHOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMHUIECCKOTO M MATEMATHIECKO-
'O MBIIIJICHHS,

- obecnieueHre cOpMUPOBAHHOCTH YMEHHUI MPUMEHATH MOJYYeHHbIE 3HAHUS TPU perie-
HHUHU pa3IMYHBIX 3a/1a4,

— obecrieueHrne chopMUPOBAHHOCTH MPEICTABICHUI O MaTEeMaTHKE KaK YacTH OOIIeyeno-
BEUYECKOU KYJIbTYpPbI, YHUBCPCAJIbHOM SA3BIKC HAYKH, IMO3BOJAIOMIEM OIIMCBIBATH U U3y4YaThb PCAJIbHBIC
IMPONLECChI U ABJICHUS.

B mporpammy BKJIIOUEHO cojep:kaHME, HalpaBiIeHHOE Ha (POPMHUPOBAHME y CTY/IEHTOB KOMIETEHIIUH,
HeoOxoauMbIX st kKadecTBeHHOTo ocBoeHust OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs C
MOJTY9eHHEM CpeHero oomero oopazosanus no npodeccuu 15.01.30 Caecapsw.



O0mas xapakrepucTuKa y4eOHOH AN CHMIIIMHBI
«MaremaTuka: aareépa 1 Hayajla MAaTeMaTH4YeCKOI0 AaHAJIN3a; FeOMeTPUsD)

MaremaTtrka sBhsieTcs (yHIAMEHTAIbHOH  001e00pa3oBaTeIbHON  JAUCIHUILIMHON €O
CJIO’KUBIIMMCS YCTOWYHMBBIM COAEPIKaHUEM U OOIIUMH TPEOOBAHUSAMH K MOATOTOBKE 00YYaIOIMIMXCS.

W3yueHnne MareMaTHMKH HMMEET CBOM OCOOEGHHOCTH B 3aBHCHUMOCTH OT  Hpodumis
npodeccuoHaTbHOrO 00pa3oBaHMs. DTO BBIPAXKAETCS B COACPKAHWU OOYyYEHUS, KOJMYECTBE YacoB,
BBIJISISIEMBIX HAa M3Y4EHHUE OT/ACIBHBIX TEM ITPOrPaMMBI, TITyOUHE UX OCBOCHUS CTYJIEHTaMH, 00bEME U
XapakTepe MPaKTHUECKUX 3aHATHH, BUJaX BHEAYIUTOPHON CAMOCTOSTEIILHON paboThI CTYCHTOB.

OOmrre nenu N3y4eHrs MaTEMaTHKU PEATM3YIOTCS B YEThIPEX HANpaBJICHUSX:

1) oO6mee npeacTaBiieHUe 00 UACAX U METOAaX MAaTEMATHKH;

2) UHTEUICKTYyaJbHOE Pa3BHUTHE,

3) oBiageHUe HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHHSIMU;

4) BOCHHTATEIBHOE BO3JICHCTBUE.

N3yuenne mareMaTtuku Kak MNpoduiIbHON 001eo0pa3oBaTeNbHON YYEOHOW TUCIUTIINHEI,
yuuThIBarouien crneunduky ocsanBaemoit ooyuaromumucs npodeccuu CI1O, obecneunBaercs:

- BBEIOOPOM Pa3IMYHBIX TIOIXOIOB K BBEIEHIIO OCHOBHBIX ITOHSITHIA;

- (hopMHpOBaHMEM CHCTEMbI Yy4eOHBIX 3ajaHuil, obecrneunBaromuX 3(P(EeKTUBHOE OCY-
[IECTBJICHUE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

- oforaieHleM CIeKTpa CTHIeH yueOHOW NEesTeNIbHOCTH 3a CUET COTJIaCOBAHHUA C BENY-
IIAMH JEATEIbHOCTHBIMU XapaKTePUCTUKAMHU BHIOPAHHOH CIIEIIHAIEHOCTH.

[IpodunsHas cocTaBsionas OTpaXKaeTCs B TPEOOBAHUAX K TIOJATOTOBKE 00yJIaIOIIUXCS

B YaCTH:

- 0011Iel CHCTeMBI 3HaHUM: COJIep KaTeNIbHBIE MPUMEPHI UCITOJIH30BAHUS MATEMATHIECKUX
UJIeH ¥ METO/I0B B MPOECCHOHATBHOU e TETHHOCTH;

- YMEHHUI: pa3anine B ypoBHE TPEOOBAaHUHN K CI0KHOCTHU MPUMEHSIEMBIX aJITOPUTMOB;

- MPaKTUYECKOTO MCMOJIb30BaHUS MPHUOOPETEHHBIX 3HAHUIM U YMEHUN: MHAUBUIYaTLHOTO
y4eOHOTO OIbITAa B MOCTPOCHUH MaTEeMaTHUECKUX MOJEJEH, BBIIOIHEHUH UCCIIEOBATENbCKUX MTPOEK-
TOB.

Crienn¢urka u3ydeHus MaTeMaTUKKU TPU OBJAJEHUU Tpodeccueil TeXHNYeCKoro npoQuis oT-
paxeHa B KaxIou Teme pazzaena «Conepkanue ydeOHOH AUCHUIUTMHBD B pyopuke «IIpodunbubie u
podecCHOHAIbHO 3HAYMMBbIE JIEMEHTHI COJIEPKaHUD». DTOT KOMIIOHEHT peain3yeTcsl IpU HHIUBU-
TyaJIbHOW CaMOCTOSTEIbHOM paboTe oOydaronuxcs (HanmucaHuu pedeparos, MOATOTOBKE COOOIEHUH,
3alUTe MPOEKTOB), B Mpollecce yueOHOU NEesATeNIbHOCTH MOl PYKOBOJCTBOM IpernojaBaTesis (BbINOJI-
HEHUU MPAKTUYECKUX paboT, pelIeHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T.11.).

I npogheccuu 15.01.30 Caecapb HeoOX00UMblL 3HAHUS U HABLIKU CUEMHO20 Xapakmepd, YMeHUs
8bINOIHAMb OClCMBUS C YUCTAMU PAZHO20 3HAKA, ONePUpo8ams 0ObIKHOBEHHbIMU U OeCAMUYHbIMU
OpobsAMU, NPOYEHMAMU, HABLIKU YBEPEHHO20 81A0eHUsl HA KATIbKYIAMOPax,

— HeobX00UMO 3aKpenums 3HaHue onpeoeieHull napaiileibHbLX, NepeceKarouwuxcsa u nepneHou-
KVIAPHLIX NPAMBIX U 8 NPOCMPAHCIEe, NAPALIEIbHOCMU U NePReHOUKVAAPHOCIU NPAMOU U NIO0CKO-
cmu, paccmosiHue mexncoy NPAMbIMU, NPAMOU U NIOCKOCMbIO, NIOCKOCIAMU,

— Ha npakmuke odyuawuecs 6CMpeyaromcs ¢ 3a0auamu Ha HAXoxicoeHue niowaoel
NOBEPXHOCIU, YMeHUe 8bIYUCTAMb NI0WA0b OOKOBOU U NOJHOU NOBEPXHOCMEN 2e0MempUiecKux mel,
00bEMBL NPU3MBL, NUPAMUObL, YUIUHOPA, KOHYCA, YCEUEHHO20 KOHYCA;

— 0J151 OCMBICIEHHO20 UCNONIL30BAHUS 3HAHULL 8 NPU U3YUEeHUU Chey.OUCYUNTUH, HYICHO 8 Kypce
MamemMamuxy peuams 3a0ayu ¢ npopecCuOHAIbHLIM COOEPIHCAHUEM.

CO,Z[ep)KaHI/IC y‘Ie6H0ﬁ JAUCIUITIINHBI pa3pa60TaHo B COOTBCTCTBHMM C OCHOBHBIMH
COACPKATCIIbHBIMU JINHUSMU 06y‘leHI/I$I MAaTEMATHUKCE:

- anre6pa1/1quKa51 JIMHMS, BKIIOYAOIIas CUCTEMATH3aIUI0 CBEACHHUI O quciaax,
HU3YUCHUC HOBBIX U O606H.ICHI/IG PaHEC U3YUCHHBIX OHepaHHﬁ:(BOSBCﬂCHHC B CTCIICHb, U3BJICYC-
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HUE KOpHS, JorapuMupoBaHue, CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC U 00paTHBIC K HUM); H3y4CHUE
HOBBIX BHJIOB YHCIIOBBIX BBIPQKEHUH U (OPMYII; COBEPIIEHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBI-
YHCIUTEIBHON KYJIbTYpBI, PACIIMPEHUE M COBEPIICHCTBOBAHUE aNreOpanyecKoro ammapara, cpopmu-
POBAaHHOI'O B OCHOBHOU ILIKOJIE, U €r0 NIPUMEHEHUE K PELICHUI0O MaTEMaTUYECKUX U MPUKIAJHBIX 3a-
Aad;

—  TeOpeTHKO-(YHKIMOHAIbHAS JIMHUS, BKIIOYAIOIIAs CUCTEeMAaTU3alUI0 U PACIIUPEHUE CBE-
JeHU 0 (QYHKIHSIX, COBEPIIEHCTBOBAHUE rpapUUeCKUX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH U
METOJJaMH MaTEMaTHYeCKOTO aHaiu3a B 00beMe, MO3BOJIIONIEM HCCIEI0BATh AJIEMEHTapHbBIE (PyHK-
UM U pemaTh NPOCTEHIINE TeOMETPHUYECKHE, (PU3NUECKUE U JPYrue MPUKIAIHBIC 3a/1a4H;

- JUHUS YPaBHEHUM U HEPAaBEHCTB OCHOBAHHAs Ha IOCTPOCHUHU U UCCIIEJIOBAaHUM MaTe-
MaTHYECKHX MOJIENIEeH, epeceKaolasics ¢ anredpandyeckoil ¥ TEOPETUKO-(PYHKIUOHAIBHOMN JTUHUS-
MU,

BKJIIOYAET pPa3BUTHE U COBEPIICHCTBOBAHWE TEXHUKHU alreOpamyecKux MpeoOpa3oBaHHUN IS
pelIeHNs YpaBHEHHM, HEPAaBEHCTB U CUCTEM, (OPMHPOBAHUE CHOCOOHOCTH CTPOUTH M HCCIIENOBATh
MpocTelIIe MaTeMaTHueCKUe MOJIENH MPU PEIICHUH MPUKIAIHBIX 331a4, 337a4 U3 CMEXHBIX U CIie-
[UATBHBIX TUCIIHILIHH;

— TreoMeTpuyecKasl JIMHUS, BKIIOYAIOIIasl HATJISIAHbIE MPEACTaBICHUS O MPOCTPAHCTBEHHBIX
¢urypax m u3ydeHHE HX CBOWCTB, (OPMHUpPOBAHHE M Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
pa3BUTHE CIOCOOOB T€OMETPUUYECKUX U3MEPEHUH, KOOPAUMHATHOTO U BEKTOPHOI'O METOJOB IS pelie-
HUS MaTEeMaTHYeCKUX U MPUKIaJIHBIX 3aja4;

- CTOXacTUYEeCKasi IMHUS, OCHOBAHHAS HA Pa3BUTHH KOMOMHATOPHBIX YMEHMM, MpPECTaB-
JIEHUI 0 BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX OKPY>KAIOIIEr0 MUpa.

B TemarnueckoMm miiaHe mporpaMMbl y4eOHBIN MaTepHal MpeacTaBjieH B popMe depeayronie-
rocsi pa3BepThIBAHUS OCHOBHBIX COJEpXKATeNbHbIX JUHUHN (anreOpanyeckoil, TEOPETUKO - (PYHKIHO-
HaJIbHOW, YpaBHEHUH M HEPAaBEHCTB, T€OMETPUUYECKOM, CTOXaCTHYECKOI), YTO MO3BOJISIET T'MOKO HC-
[10JIb30BaTh UX PACIOJIOKEHUE U B3aUMOCBA3b, COCTABIIATh paO0UMA KaJleHIAPHBIN IJ1aH, 0-Pa3HOMY
yepenysl yueOHbIe TeMBI (TJIaBbl yUEOHUKA).

N3yuenne oOmeobpazoBarenbHOl y4eOHOW JAUCHMIUIMHBI «MaTemaTukay 3aBepliaeTcs
[I0JIBEJICHUEM UTOTOB B (popMe 2K3aMeHa B paMKax IIPOMEXYTOUHOM aTTecTallui CTYJEHTOB.

B pasnene mporpammsl «Copaeprkanue yueOHOM JUCHUILIMHBDY, KYPCUBOM BBIJICIEH MaTepHUall,
KOTOPBIH NMPH U3yYEeHUH MAaTEMaTUKU KOHTPOJIIO HE MOJIICKHUT.

MecTo y4eOHOI TUCHUIUIMHBI B Y4eOHOM IJIaHe

VYueOHas auciumuinHa «Maremaruka: anreOpa W Havyaja MareMaTWdecKOTO aHalln3a; TeOMETPUs
MPUHAIJISKAT K 00IIe00pa30oBaTeIbHOMY IMKIIY MPOTPaMMbI MOJI'OTOBKU CIEIHATIMCTOB CPEIHETO
3BeHa Ha 0a3e OCHOBHOTO OONIErO OOpa30BaHMS C IMOJYYCHHEM CpPEIHEro oO0mero oOpa3oBaHUS IO
npodeccun 15.01.30 Ciecaps.

Pe3yabTaThl 0cBOeHHS Y4eOHOM AUCHUNIUHBI

OcBoeHue COACPIKaHUA yqe6H0171 JUCIUIIIIMHBL  «MaTtemaTuka: anre6pa K Hadalla
MATEMAaTHYCCKOI0 aHajlIn3a, I'COMCTPHI» oOecreynBaeT JOCTHIXKCHHUC 06y‘IaIOH_II/IMI/I CIICAYIOIIUX
pe3yiomamos.

JIUYHOCMHDBIX .

- C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTEMAaTUKC KaK YHHUBCPCAJIILHOM S3bIKC HAYKH,
CpCACTBC MOJCIIMPOBAHUS SIBIICHUH U IMpOoLEeCCOB, UACAX U MECTOAX MATECMATUKU

- NMOHUMAHHUC 3HAYUMOCTU MATCMATUKU I HAYYHO-TCXHHUYCCKOI'O IMPpOrpecca, C(l)OpMI/I—
POBAHHOCTb OTHOMICHUS K MATEMATUKEC KaK K YaCTH O6H.IC‘ICJIOBC‘ICCKOﬁ KYJBTYPBI 4EPE3 3HAKOMCTBO
C HCTOpHCﬁ Pa3BUTHA MaTCMAaTHUKU, 3BOIIOIHMEN MaTeMaTHUECKUX H,[[eﬁ;

- PAa3BUTUC JIOTUYCCKOT'O MBIIUICHUA, ITPOCTPAHCTBCHHOT'O B006pa)KCHI/I}I, AJropuTMHu4cC-
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CKOUM KyJbTYpBl, KpUTHYHOCTH MBIIIJICHUS Ha yPOBHE, HEOOXOIUMOM Ut Oyayiinei mpodeccuoHanb-
HOU JIeATENBHOCTH, JUISI IIPOJIOJDKEHHS 00pa30BaHUs U CaMOOOPa30BaHHUS,

— OBJIAQJICHUE MAaTEMATUYECKUMH 3HAHUSIMU U YMEHHUSIMHU, HEOOXOJUMBIMU B TIOBCEIHEB-
HOM JKH3HH, JUISI OCBOCHHSI CMEXHBIX €CTECTBCHHOHAYYHBIX NUCHUIUIMH U JUCIUIUINH TPOdeccro-
HAJIBHOTO IUKJIA, JJIs TIOJTYYCHHsI 00pa30BaHus B 00JACTAX, HE TPEOYIOIUX YTIyOJIeHHOW MaTeMaTH-
YECKOM MOJATOTOBKH;

— TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YKCIIE CaMOOOpa3oBaHUIO, HA PO-
TSDKEHHHM BCEM JKM3HHU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO
YCHENIHOM mpohecCHOHaIBbHON U 00IIECTBEHHOM JIeATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHOW TBOPYECKOW M OTBETCTBEHHOM Jiesi-
TEIBHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOUM paboTe, COTPYAHMUECTBY CO CBEPCTHHKaMH B 0Opa3oBa-
TENBbHOM, OOIIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIEI0BATENLCKON, MPOCKTHOM U IPYTUX BUIAX JIEATEIIb-
HOCTH;

— OTHOIIIEHUE K MPO(EeCCHOHATLHON NIEATETFHOCTH KaK BO3MOXHOCTH y4acTHsl B pelle-
HUU JTUYHBIX, OOIIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TTPOOIIEM;

MemanpeomMemHbvix:

— YMEHHE CaMOCTOSTEIBHO OINPEACNATh IeJIU NEeATeTbHOCTH U COCTABJIAThH IUIAHBI JIes-
TENBHOCTH; CAMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH NIEATEITLHOCTD; HC-
MOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I TOCTH)KEHUS MMOCTABJICHHBIX IEJICH M pealn3alui MIaHOB
NESITETFHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIIHSIX;

- yMEHHE MPOIYKTUBHO OOIIAThCA M B3aMMOJEMCTBOBATH B MPOLIECCE COBMECTHOM Jes-
TEITLHOCTH, YYUTHIBATh MO3HIIMU JAPYTHX YYAaCTHHUKOB JEATEIbHOCTH, d()(PEKTUBHO paspemniaTh KOH-
(bAMKTHI

— BJIaJICHUE HaBBIKAMU TMMO3HABATEIBHOU, Y4€OHO-HCCIIEA0BATEIILCKON U MMPOSKTHOU JIesi-
TEJIbHOCTHU, HaBBIKAMH pa3pelieHus npo0ieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IO C-
Ky METOJIOB PEIIECHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIUYHBIX METO/I0B [TO3HAHMS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATEIbHON HH()OPMAIIMOHHO-TIO3HABATEILHON Je-
SATEILHOCTH, BKIIIOYAsi YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMAIMK, KpUTHYE-
CKH OILICHMBATh U UHTEPIIPETUPOBATHh HH(OPMAILIHIO, TTOJIYYAEMYIO U3 PA3INYHBIX HCTOUHUKOB;

- BJIaJICHUE SI3BIKOBBIMHU CPEICTBAMHU: YMEHHE SICHO, JIOTUMHO W TOYHO H3JIaratb CBOO
TOYKY 3pPEHMS, UCII0JIB30BATh aICKBATHBIE S3bIKOBBIE CPE/ICTBA;

- BIIaJICHUE HAaBBIKAMU TO3HABATEIbHOM pedIeKCUU KaKk OCO3HAHHS COBEpIIAEMbIX JIe-
CTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, 'PAHULl CBOEIO 3HAHUS U HE3Ha-
HUs, HOBBIX [103HABATEIbHBIX 33J1a4 U CPEJCTB JUIsl UX JOCTHXKECHHUS;

—  IENeYCTPEMIJICHHOCTh B MOUCKaX W MPUHATUU PEUICHHM, COOOpa3UTeIbHOCTh U UHTYH-
111, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHH; CHOCOOHOCTh BOCIIPUHUMATDH KPAacoTy U rapMo-
HUIO MUDA;

npeomMemHoix.

- chOpMUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHKE KaK 4acTH MHPOBOM KYJIbTYpPHI U
MECTe MaTeMaTUKU B COBPEMEHHOU LMBUIIU3ALIMY, CIIOCO0aX OMHMCAHUS SBIICHUIN pealbHOTO MHpa Ha
MaTE€MaTHYECKOM SI3bIKE;

- c(OpMUPOBAHHOCTh TPEJCTABICHUNA O MATEeMAaTHYECKMX MOHATHSAX KaK Ba)KHEHIIMX
MAaTeMaTHYECKUX MOJENSAX, MO3BOJISIOIIMX OMUCHIBATh U U3y4aTh pa3Hble IMPOLIECCHl U SIBICHUS; I10-
HHUMAaHHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUSI MATEMAaTUYECKUX TEOPHIl;

- BJIaJIEHUE METOJIaMU JI0Ka3aTeIbCTB U AITOPUTMOB PEIICHHS, YMEHUE UX MPUMEHSATD,
MIPOBOJIUTH JI0KA3aTeNIbHbIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

- BJIaJICHUE CTaHJAPTHBIMHM IIPHEMAaMU PEIICHUS PALIMOHATIBHBIX U UPPALMOHAIBHBIX, MO-
Ka3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUW U HEPABEHCTB, UX CUCTEM; MUCIOJIb30Ba-
HUE€ TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE JUIS MOUCKA MYTH PEIICHUS U WILTIOCTPALUU
pelieHus: ypaBHEHHU 1 HEPaBEHCTB;

— c(hOpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEeMaTUYECKOTO aHAIIH-
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3a M X CBOMCTBAX, BIa/ICHUE YMCHHEM XapaKTePU30BaTh MOBEACHUE (DYHKIMH, UCTIONH30BAHUE TIOITY-
YEHHBIX 3HAHUU JUIsl ONIMCAHMS U aHaJM3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMHU IMOHATHUSIMHU O INIOCKMX M INPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, iX OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAHHOCTh YMEHHUS PacIiO3HaBaTh reOMeTpHUIecKue (hu-
Cypbl HA YEPTEkKAX, MOJIEISIX U B PEATTBHOM MUPE; IPUMEHEHUE W3YYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u GpopmyI Ui perieHrs TeOMETPUYECKUX 3a/1a4 U 33124 C MPAKTUICCKUM COJICPKAHUEM;

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUH O MPOIeccax U SIBJICHUIX, HMCIOIIUX BEPOSITHOCT-
HBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHUPE, OCHOBHBIX IMOHITHUAX JJIEMEH-
TapHOW TEOPUU BEPOATHOCTEH; YMEHUIN HAXOJIUTh U OLICHUBATh BEPOSTHOCTH HACTYIUICHUSI COOBITUI B
MPOCTEUIINX MPAKTUYECKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4alHbIX BEJIMYHH;

- BJIAJICHUE HABBIKAMHU HCIIOJb30BAaHMS F'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpPHU pelie-
HHHM 33]1a4.

Conepxxanue y4eOHOM M CHUTITUHBI
BBenenune

Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTHUECKOMN
NESATENBHOCTH.

IMpoduibHbIe M NPOPECCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI COAEPKAHUS

Henu m 3agaym u3ydyeHHs] MaTeMaTUKU IpU OCBOeHMHU mpodeccun «MacTep OTIENOYHBIX
CTPOUTENIBHBIX PabOT».

Aunreopa

Pa3BurHe NOHATHSA O YHCIIE

[lenble U palMOHANIbHBIC YKCIIA. [[eCTBUTEIbHBIC YHCTIA.

Ipubnusicennvie eoruucnenus. Komniexcuvie uucua.

KopHu, crenenu u jorapupmol

Kopuu n cremenu. KopHu HaTypajdbHOW CTENEHM M3 4ucia U UX cBoicTBa. CTENEeHW ¢
palMOHAIBHBIMM IOKa3aTeNIIMM, HUX CBOMCTBAa. CTemeHu ¢ JEHCTBUTEIBbHBIMU IOKAa3aTEIsIMU.
Ceoticmea cmeneHu ¢ 0elcmeumenbHbiM HOKA3amesem.

Jlorapudm. Jlorapudm umciaa. OcHOBHOE JorapudMUUECKOe TOXKACCTBO. JlecSITHYHBIE U
HaTypayibHble orapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajredpamyeckux BbIpaxeHuil. IIpeoOpa3zoBaHue palMOHAIBHBIX,
UppallMOHAJILHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX BbIPAXKCHHII.

Ilpakmuueckue 3anamus

Brluucnenue u cpaBHeHHE KopHeW. BrlmonHeHwe pacueToB ¢ paaukanamu. PeunreHue
HMppaLMOHAJIbHBIX ypaBHEHUN. HaxokJeHue 3HaueHUi CTENEHEeW ¢ palMOHAIbHBIMU MOKA3aTEISIMHU.
CpaBuenue cremneneil. [IpeoOpa3oBaHusi  BBIpRKEHMIA, COJEp)KallMX CTENeHU. PerieHue
MOKa3aTeNbHbIX YpaBHEHM. Pelllenne npukiiaiHbIxX 3a1ay.

Haxoxnenue 3HaueHuid norapudma mo mnpou3BOJILHOMY OCHOBaHMIO. llepexon oT omHOrO
OCHOBaHUS K Jpyromy. Beruucinenue wu cpaBHenue Jsorapupmon. JlorapudmupoBanue u
MOTEHIIMPOBaHKE BhIpakeHuil. Pemienue norapudmMudeckux ypaBHEeHHI.

ITIpoduibHbIe 1 MPoPecCHOHATILHO 3HAYUMbIE JJIEMEHTHI COAEPKAHUSA

Apudmernueckue IeHCTBUS HAA YUCIAMH, HAXOXKIEHUE TPUOMMKEHHBIX 3HAUYEHUI BEJIHUUH U
MOTPEIIHOCTEN BBIYUCICHUI (a0COMIOTHOW M OTHOCHUTENHHOMN), CpaBHEHHE YHCIIOBBIX BBIPAKEHUH.
[TpubnkeHHbIe BBIYUCICHUS U PEUISHHS MPUKIAAHBIX 3a/a4.

OCHOBBI TPUTOHOMETPHH



OcHOBHbIE TIOHATHSA

Panuannas mepa yria. BpamarensHoe apuwkenne. CUHYC, KOCUHYC, TAHI€HC U

KOTAaHI'€HC YUCIIA.

OcHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA

@opmyisl ipuBeeHus. Popmyisl ciaoxeHus. Dopmynsl yasoeHus Popmyivl noao-

BUHHO20 Yead.

IIpeoOpa3oBaHusi NpocTeINX TPUTOHOMETPHUYECKHUX BbIPaKeHUH

[IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUN B TPOU3BEICHUE U TPOU3BEICHUS B
CyMMYy. Buipaosicenue mpueonomempuieckux hyHKyull yepe3 maueeHc NOJ08UHHO20 ApeyMeHmA.

Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA

[IpocTenmme TPUrOHOMETPUYECKUE YpaBHEHHWs. [Ipocmetiwiue  mpuecoHomempuieckue
HepaseHcmea.

OOpaTHble TPUTOHOMETPUYeCKHEe (PYHKIMH. APKCUHYC, ApKKOCHHYC, apKTaHT€HC.

IIpakTHYeckHne 3aHATHSA

OCHOBHBIE =~ TPUTOHOMETPUYECKHE  TOXKAECTBA,  (OPMYNIBI  CIOXKEHHUS,  YABOCHHS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPHUUECKHUX (QYHKUMH B TPOU3BEIACHHE, IpeoOpa3oBaHue
MIPOM3BEACHUS TpUTOHOMETpUYecKkux GyHKIuH B cymmy. [lpocreiiline TpUrOHOMETpPUYECKHE
ypaBHEHHUS M HepaBeHCcTBA. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUU: apKCUHYC, apKKOCHUHYC,
apKTaHT€HC.

IMpoduibHbIe M PO ECCHOHATILHO 3HAYUMbIE 3JIEMEHThI COAEPKAHUS

Pangnanuelii MeTo U3MEPEHU YIJIOB BPALIEHUS U CBS3b C IpaaycHO Mepoi. CHHYC, KOCUHYC,
TAHI€HC U KOTAHT'€HC YHCIIa. 3HAKU CUHYCA, KOCUHYCA, TAHI'€HCa IO YETBEPTSIM.

DyHKIUH, UX CBOICTBA U IPAPUKH

@dyuknun. O06nacTh OMpeeNeHUs U MHOXKECTBO 3HA4YCHHH; rpaduk (yHKIUH, MOCTPOCHHE
rpadukoB PyHKIMH, 3aJaHHBIX PA3TUYHBIMH CTIOCOOAMH.

CepoiictrBa  ¢pyHkuuu. MOHOTOHHOCTb,  YETHOCTh,  HEYETHOCTh, OTPAHUYECHHOCTD,
NepuoaIU4YHOCTh. [IpoMexyTkn Bo3pacTaHusi U yObIBaHMs, HauOOJbIllee M HaWMEHbIIEe 3HAuYeHUS,
TOYKH SKcTpemyMma. ['padmueckas uHTepmperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B
peasIbHBIX Mpoleccax U sBIeHUsX. Apudmerndyeckue onepaunu Hax QyHKUuAMHU. CroxkHas QyHKIIHUSL
(xoMmmozummst). Ilonsimue o HenpepviHocmu PYHKYUU.

Oo6partnbie pyukuun. Obaacms onpedeneHus u obaacmv 3HA4YeHUll 0OPAMHOU OYHKYUU.
I'paghux obpamuoil pynxyuu.

CreneHHble, NMOKa3aTe/ibHbIe, JorapupmMuyeckue M TPUTOHOMETPHYECKHE (PYHKIMH.
Oo0OpaTHble TpUTrOHOMeTpUYecKue QYHKIIUU

Omnpenenenus GyHKIUH, UX cBoiicTBa U rpaduku. [IpeobpazoBanus rpadukos. [lapamienbHbpii
MEPEHOC, CHUMMETPHSI OTHOCUTEIFHO OCe KOOPAWHAT U CUMMETPHsI OTHOCUTEIBHO Havajia KOOpAMHAT,
CUMMETPHUS OTHOCUTEIILHO MPSAMOU Y = X, pacTsSKEHHE U CKaTHe BJOJb OCEH KOOpIMHAT.

Ilpakmuueckue 3anamusn

[Ipumepbl 3aBUCHUMOCTEH MEXAY IEPEMEHHBIMU B pEAIbHBIX MPOIECcax M3 CMEXKHBIX
mucuuminH. Onpenenenue ¢pynkuumii. [IpeoOpasoBanus rpaduka GyHKINU.

UccnenoBanue ¢pynkiuu. CBoWCTBA TUHEHHOM, KBaPaTUYHOM, KYCOUHO-TMHEWHOH U APOOHO-
nuHeitHoW QyHkuuii. HempepwiBHbie u mepuoandeckue ¢yHkiuu. CBoWcTBa U rpaduKu CUHYCA,
KOCHMHYyca, TaHreHca © KkorTaHreHca. OOpatuHeie ¢yHkuu u  ux rpaduku. OOpaTHbIE
TpuroHoMmerpuueckue ¢GyHkiuu. ['apmonunueckue konebanus. I[lokazarenbHble, IorapupMUUECKHE,
TPUTOHOMETPHUECKUE YPABHEHUS U HEPABEHCMEA.

IMpoduibHbIe M POPECCHOHATBLHO 3HAYUMBIE JIEMEHThI COACPKAHUSA

[TocTpoenue u urenue rpadukoB ¢yHkiuil. [Ipuknanneie 3aga4n.

Havana maTemarnueckoro aHanmsa

IlocenoBaTeJILHOCTH.



Cnoco0bl 3aJaHHS M CBOMCTBA YHCJIOBBIX MOCJI€0BATEIbHOCTEM.

Ilonamue o npedene nocrnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOLU
ocpanuuenHou  nocireoosamenvhocmu. CyMMUpOBaHME — IOcienoBarenbHOCTE.  beckoHeuHo
yOBIBaroIIasi reOMETpUYECcKasi MPOTrpeccus U ee Cymma.

IIponsBonnas. Ilonsatue o nNpou3BoAHOM (YHKUIUHU, €€ IEOMETPUYECKUH M (PU3NYECKUI
CMBICII. YpaBHEHHE KacaTedbHOW K Tpaduky Qyakmun. I[Ipow3BogHBIE CyMMBI, pPa3HOCTH,
MIpou3BEeACHUs, uYacTHble. [IpoM3BOJHBIE OCHOBHBIX OJJIEMEHTapHbIX (QyHKuMH. IlpuMenenue
MPOM3BOJIHOM K HCCICNOBAaHUIO (YHKIMH W MOCTPOCHHUIO TpadukoB. [Ipouzsoonvie o0b6pammoll
@yHKYUU U KoMno3uyuu QyHKyuu.

[Ipumepbl HKCIONIB30BaHUS MPOU3BOAHOM JUISI HAXOXACHHUS HAWIYYLIEro pelIeHHs] B
MIPUKIAIHBIX 3a7a4ax. Bropas nponsBoHas, ee reoMeTpuueckuil u pusnueckuii cMpicit. Haxoxaenue
CKOPOCTH JIJIsl TIpOIiecca, 3aIaHHOTO (POPMYIIOi U rpaduKOM.

IlepBooOpa3nasi m uHTerpaja. [IpumMeHeHue OINpeACTEHHOTO0 WHTErpaja JUIsl HaXOXJIECHUS
Iioniaayu KpuBoirHenHoi Tpaneuun. ®@opmyna Hetorona—IJleiionuna. [prumepsl

MPUMEHEHUSI HHTErpania B (pU3uKe U Te€OMETPHUH.

Ilpakmuueckue 3anamus

[IpaBuna u popmyinsl AudpepeHnpoBanus, TaOIUIA TPOU3BOJHBIX dJIEMEHTAPHBIX (PYHKIINH.
UucnoBasi MocCie0BaTeNbHOCTb, CHOCOOBI €€ 3aJjaHMsl, BBIYMCICHHUS 4YICHOB IOCIEI0BATEIbHOCTH.
[Ipenen nocnenoBarensHOCTU. beckoHeuHo yObIBaromias reomerpudeckas mporpeccust. [IpousBoanas:
MEXaHUYECKUHA W TEOMETPUUYECKUN CMBICT MPOM3BOAHONW. YPAaBHEHHE KacaTelIbHOW B OOIIEM BHUJE.
UccnenoBanue ¢GyHKIMM C TOMOLIBI0 Mpou3BoaHOM. HMHTerpan u mnepBooOpaszHas. Teopema
Herorona—JleiiOHuIa.

IMpoduibHbIe M NPOPECCHOHATILHO 3HAYUMbIE 3JIEMEHThI COAEPKAHUS

Haxoxnenrne HanOoJbIIero, HAUMEHBIIETO 3HAYEHUS M IKCTPEMalIbHBIX 3HAYEHUH (YHKIIHH.
[IpumeHeHne uHTErpana K BHIYUCICHUIO GU3NYECKUX BETUYMH U TUIOIIA ICH.

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHusi u cucreMbl ypaBHeHUi. PaiioHanbHble, UppallioHalIbHbIE, OKa3aTeNbHbIE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS U CUCTEMbl. PAaBHOCUIILHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE MTPUEMBI UX PEIICHU (Pa3I0kKEeHHEe Ha MHOYKUTEIH, BBEJCHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpapruecKuii METOI).

HepaBencrBa. PannoHnanbHble, uppalMoHalIbHbIE, MOKA3aTeNbHBIE U MpU2OHOMempuiecKue
HepaBeHcTBa. OCHOBHBIE TPUEMBI UX PELICHHUS.

Hcnoab3oBanme cBoiicTB U rpadukoB (PyHKIMI IPHU pellieHUN YPABHEHUI U HEPABEHCTB.
Mertona uaTepBasioB. M300paskeHre Ha KOOPJAMHATHOM TJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUN U
HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

IIpakTH4yeckue 3aHATUA

Kopuu ypaBHenuii. PaBHOcunsHOCTh ypaBHeHuil. [IpeoOpasoBanue ypaBHeHuil. OCHOBHBIE
MpHeMbl pelieHusl ypaBHeHUW. Pemnienue cuctem ypaBHeHui. Vcmonb3oBaHue CBONCTB M rpaduKoB
GyHKIMH U1 pelieHus] ypaBHEHUN U HEPaBEHCTB.

ITIpoduiabHbie 1 NPoPecCHOHATIBLHO 3HAYUMbIE JIEMEHTbI COAEPKAHUS

[IpumeHeHre MaTeMaTHUYECKUX METOJIOB JJIsl PEIICHUs COAEPKATEIbHBIX 3a/1a4 U3 Pa3IMYHBIX
obnacrtel HayKu U MpakTUKU. MHTeprpeTanus pe3ynbTara, yu4éT pealbHbIX OTpaHUYCHUN.

KoMOuHnaTopuka, cTaTUCTHKA U TEOPUSI BEPOSITHOCTE

JIeMeHTBhI KOMOMHATOPUKH

OcHOBHBIE MOHATHS KOMOMHATOPUKH. 3a/laud Ha MOJCYET YHCIIa pa3MEIIeHUH, IepeCTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHoma HproTona. CBolicTBa
OuHOMMHANBHBIX K03 durmenton. Tpeyronpuuk [Tackans.

DJIeMeHTBI TeOPHHU BEPOATHOCTEH
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CoObITHE, BEpPOSTHOCTH COOBITHS, CIIOKCHHE W YMHOXCHHE BEpOSITHOCTEH. [lowsmue o
Hezasucumocmu cobvimuil. /uckpemnas ciyuainas 8eiuyuHda, 3aKoH ee pacnpeodeneHus. Hucnogvie
xapakmepucmuku OUCKpemHOU CIyYatiHol geauyunbvl. [lonamue o 3akoHe OOIbUUX YUcel.

DJIeMEeHTbl MATEeMATHY€eCKOI CTATHCTUKH

[IpencraBnenne MaHHBIX (TAaONHIBI, AUArpaMMbl, TpadUKH), 2eHepalbHdas COBOKYNHOCMb,
8bl00pKa, cpedHnee apupmemuueckoe, meduana. Ilowamue o 3adauax Mamemamuyeckou
cmamucmuxu. Pewenue npakmuueckux 3a0ay ¢ npUMeHeHuem 8eposimHOCHHbBIX MEmMooos.

Ilpakmuueckue 3anamusn

Hcropust pa3BUTHS KOMOWHATOPHKH, TEOPHM BEPOSITHOCTEW M CTAaTHCTUKM M WX POJb B
pa3nUYHBIX cepax YeTOBEUECKON Ku3HeaesaTebHOCTH. Kiaccmueckoe ompeneneHne BepOSTHOCTH,
CBOICTBa BEpPOSITHOCTEH, TeopeMa O cymme BeposiTHocTed. IlpaBuna xomOuHatopuku. Pemienue
KOMOMHATOPHBIX 3a7ad. Pa3memenus, couetanus U nepecraHoBkd. buaom HploToHA M TpeyroabHHUK
[Tackana. Beruncnenne BepositHocTel. [Ipukitagneie 3anaun.

IpoduibHbie 1 MpodeccHoHATHLHO 3HAYUMBIE 3JIeMEHTHI CO/IeP:KaAHUS

Knaccudeckoe ormpeneneHie BEpPOATHOCTH, NMPHUKIAIHBIE 3amaud. llpencraBieHne MaHHBIX
(Tabnuibl, IMarpaMMel, rpadukm).

I'eomerpus

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue IByX NpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsMONH U
mockoctd. IlapamnensHocTh  mmockocTed.  [leprneHIMKYynIspHOCT NOPSIMOM M IUIOCKOCTH.
[lepneHuKyIsip M HaKJIOHHAs. YTOJI MEXAY NMPSAMOU U IJIOCKOCTBIO. /J[ByrpaHHBIN yroa. Yroa Mexay
mIocKkocTsIMU.  [lepneHauKysIpHOCTh  JBYX  IIOCKOCTeH. ['eoMerpmueckue mpeoOpazoBaHMs
MIPOCTPAHCTBA: NapauIeTIbHBIM MEPEHOC, CUMMETpPHUS OTHOCHTEIbHO IuIOCKOCTH. IlapannensHoe
npoekTupoBanue. [1nowads opmozonanvrol npoexkyuu. 306pakeHne npocTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHUKH

Bepmunbl, pebpa, rpaHum MHOTOTpaHHUWKA. Paszsepmia. Mnozoecpanmusie yenvl. Buinyxkivie
mHuozoepanHuku. Teopema Otinepa. Ilpusma. Ilpsimas u naxnounnas npusma. lIpaBuiibHas mpusma.
[Mapannenenunen. Ky6. IMupamupa. IlpaBunpHas mnupamuga. YcedeHHas mnupamuia. Terpasgp.
Cummerpun B KyOe, B mapamienenunene, B npusme u nupamuzae. CeueHuss KyOa, NPUIMBI U
nupamuabl. [IpeacraBieHne o MpaBUIbHBIX MHOTOTpaHHUKax (TeTpasrape, KyOe, OKTasipe,
J0JIeKadipe U UKOcadape).

Tesia 1 MOBEPXHOCTH BpalleHUsA

Hunuaap u koHyc. YcedeHHBbIH kKoHyc. OcHoBaHHE, BBICOTa, OOKOBasi IOBEPXHOCTH,
oOpa3yromas, pa3Beptka. OceBble CEUEHUS U cedeHUs, napaiienbuple ocHoBaHuto. Illap u cdepa, nx
ceuenus. KacaTtenbHas mI0cKocTh K cdepe.

HN3MepeHust B reoMeTpuu

O6veM u ero wusmepenue. MuterpanbHas Qopmyna oObema. Dopmynsl oObema Kyoa,
MPSIMOYTOJIBHOTO TMapaieNenuiena, Tpu3Mel, unHapa. Gopmynsl o0beMa MUpaMHUAbl U KOHYcCA.
dopmyIibl IIIOMIAIU MOBEPXHOCTEN HUIMHAPA U KoHyca. DopMylbl o0beMa miapa U Iiomaau chepsl.
[Tompo6ue ten. OTHOMIEHUS TUIOIIA el TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEI.

KoopanHatbl M BEeKTOPBI

[IpsimoyrosnpHas (AekapToBa) cCUCTeMa KOOpPAMHAT B MpocTpaHcTBe. DopMyna pacCTOSHUS
MEXIy ABYMS TOUKaMmH. YpaBHEHUs cdepbl, niockocmu u npsamoi. Bekropsl. Monaynb BekTopa.
PaBeHncTBO BekTOpoB. Cll0’k€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA HA 4MCI0. PasnokeHue BeKTopa Io
HalpaBJICHUAM. YTOJ MEXIy AByMs BekropaMmu. [Ipoekuus BekTopa Ha ock. KoopamHaTel BeKTOpa.
CkansipHO€ MPOU3BEIEHUE BEKTOPOB.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOTO PaCHOJIOKEHUS MPAMBIX. YTOJI MEexay npsMbeiMu. llepnenaukynsp u
HAKJIOHHAsI K IUNIOCKOCTU. YTOJ MEXAY IPSIMOU M IUIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PaclojOKEHUN
npsiMOM M TIocKoCcTH. Teopema o Tpex mepreHaukyiasipax. [Ipu3Haku v cBOWCTBa MapajuieIbHbIX U

11



NEPIEHIUKYIAPHBIX IIJIOCKOCTEeH. Buapl cuMmerpuil B mpocTpaHcTBe. Teopema o naowaou
OPMOCOHANILHOU NPOEKYUU MHO20Y20bHuUKa. JlexaproBa cucTeMa KOOpPAMHAT B IIPOCTPAHCTBE.
Hcnonb3oBaHue KOOpAMHAT W BEKTOPOB IIPU PELIEHUM MAaTEMATUYECKUX W MPUKIATHBIX 3a7ad.
YpaBHEHHE OKPYXKHOCTH, Chepbl, TUIOCKOCTH. PaccrosiHue Mexnay Toukamu. Bektopsl. JleiicTBus ¢
BEKTOpaMH, 33JJaHHbIMU KoopAuHaTamu. CKalsipHOE ITPOU3BEIEHUE BEKTOPOB. BekTopHOE ypaBHEHUE
IPSIMON U TIOCKOCTH. Mcrosib30BaHnEe BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUHU.

IIpopunbHble N NpodeccHOHAILHO 3HAYMMBbIE 3J1eMEHThI COiepPKAHMUS

B3anMHOe pacnosnoxkeHne mOpsMbIX M IUIOCKOCTeW. IlapaienbHoe€ NPOEKTUPOBAHME U €T0
cBoiicTBa. PasnuuHble BUABI MHOTOrpaHHUKOB. WX wn3oOpakeHus. CummeTpus Tesl BpallleHUs U
MHOTOTrpaHHUKOB. CeueHus, pa3BEPTKU MHOrorpaHHukoB. Ilmomans moBepxHocTtu. PaccrosHue ot
TOYKM [0 IUIOCKOCTH, OT HPSIMOM 10 IUIOCKOCTH, PACCTOSHHE MEXAY IUIOCKOCTSIMHU, MEXIY
CKPEIIMBAIOIIUMUCS TIPSMBIMH, MEXKIY HPOU3BOJBHBIMH (UTypaMH B MpPOCTpaHCTBe. BianmHoe
pacroyio)KeHHue TMPOCTPAHCTBEHHBIX (uUryp. Bprumcnenune miomaneid u o0bEMOB. OTHOMICHUS
TIJI0MA IeH TTIOBEPXHOCTEN U 0OBEMOB MTOJOOHBIX TE.

Jlnsi BHEAyTUTOPHBIX 3aHIATHH CTYIEHTaAM HapsAy C peIIeHHeM 3aJad U  BBIOJHEHHS
MPAKTUYECKUX 3aJaHUH MOXHO TPEIJIOKUTh TEMbl HCCIEIOBATEIbCKUX M pedepaTHBHBIX paboT, B
KOTOPBIX BMECTO CEpUI OTACIBHBIX MEJIKUX 3a71a4 U YIPAKHEHUN MPEeIaratoTcsi CI0KETHBIE 3a/1aHus,
TpeOyIOIIKe ITUTEIHHON padoThl B paMKaX OJJHOM MaTEMaTHYECKON CUTyallUH. DTU TEMbI MOTYT OBITh
KaK WHAUBUAYaTbHBIMH 3aJaHUSMH, TaK ¥ TPYNNOBBIMH JJIi COBMECTHOTO  BBITIOJTHCHHS
HCCIIEIOBAHUSI.

IMpumepHbie TeMbl pedepaToB (JIOKIAT0B), HCCIENOBATEIbCKHX NPOEKTOB
— HenpepsiBHble 1p0o0H.
— [lapaistenbHOE MPOEKTUPOBAHHUE.
— IIpaBWJIBHBIC U NOJYIPaBUIIbHBIE MHOTOTPAaHHHUKH.
— MaremMartuka B CTpOUTENBCTBE ErUIETCKUX ITUPAMUL,.
— TI'padel n ux npuMeHEeHne B ApXUTEKTYpE.
— T'eomeTpus B apXUTEKType pa3HBIX CTPaH.
— H3mMepeHue BBICOTHI IPEAMETA.
— 3amaua pa3pe3anusi JII0O0H JTOCKU Ha MPSIMOYTOJIbHUKH.
—  «30JI0TO€ CEYECHUE» B APXUTEKTYPE.
— T'eomerpuyeckue GopMbI B KpbIIax JOMOB.
— EcTb 11 )X13Hb B KAMHE, NI CHMMETPHsI KPUCTAJLIOB.
— T'eomerpuueckue Tena BOKpYT Hac.
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TemaTn4eckoe IJIAaHUPOBAaHUE

[Tpu peanuszarnmu coaep:kaHusi 001e00pa3oBaTEIbHON y4eOHOW AUCHUILTUHBI «MaremaTuka: anredpa
¥ HayaJlla MaTeMaTHYECKOTO aHalin3a; reomMerprsi» o npodeccun 15.01.30 Crnecapp, MakcuManbHas
yueOHasi Harpy3ka oOydaromiuxcst cocraBiseT: — 427 dyac, U3 HHX aynuTopHas (oOs3aTenbHas)
— 285 wuyacoB; BHeayaHTOpPHAS

Harpy3ka oOydJaromuxcsi, BKJIIOYAas TPAKTUYECKUE 3aHATHS,
camocTosiTeNbHas paboTa cTyaeHToB — 142 gaca.

Bua yueOHo# paGoThl

KoaunuyecTBo yacoB

AynutopHble 3ansatus. Cofep:xanne o0y4eHus

Brenenne 4
PasButune moHsTHA O YHICIE 12
KopHu, crenenn, morapudmer 30
[IpsiMbIe 1 TUTOCKOCTH B ITPOCTPAHCTBE 24
Kom0Ounaropuka 16
KoopaunaTsl 1 BEKTOpHI 22
OCHOBBI TPUTOHOMETPHHU 35
OyHKIMU U TpaduKu 24
MHOTOTrpaHHHUKH U KPYTJIbIE TeIa 30
Hauana MmaTeMaTH4eckoro aHanmsa 30
WHTerpai u ero npuMeHeHue 18
DIEeMEHTHI TEOPUHU BEPOSTHOCTEH M MaTEeMaTHIECKOM 16
CTaTUCTHKH
VYpaBHEHHUs 1 HEPAaBCHCTBA 24
Uroro 285
BHeaynuTopHasi camocTosiTe/ibHasi padora 142

[ToaroToBKa BBICTYILICHHI 1O 33JAHHBIM TEMaM,

JIOKJIAJIOB, pedepaToB, 3¢Ce, UHAUBUIYATEHOTO

MPOEKTA C UCTIOJIb30BaHUEM WH(POPMAIIMOHHBIX
TEXHOJIOTUH U JIp.

[IpomexxyrouHas arrectanus B GopMe dK3aMeHa

Bcero 427
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XapaKTepl/ICTHKa OCHOBHbBIX BU0B yqeﬁnoﬁ AEATEJIbHOCTHU CTYI€CHTOB

Coaepixanue XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eITE€IbHOCTH CTYI€HTOB
o0y4eHHUs (Ha ypoBHe y4eOHBIX JIeiiCTBHII)
BBenenune O3HaKOMJIEHHE C POJIbI0 MATEMAaTUKHU B HAyKE, TEXHUKE, SKOHOMHUKE,

B I/IH(bOpMaI_H/IOHHBIX TCXHOJIOTUAX U HpaKTH‘-IeCKOﬁ ACATCIBHOCTH.
O3HaKOMJICHHE C LEJISIMH U 3a/1a4aMH U3y4eHHs] MATeMATHKH YIS
osnazgenus npodeccueit CI10

Anrebpa

Pa3BuTue noHsATHS O
yucJjie

Brimonnenue apupmMeTnyeckux IeHCTBUN HAJl YMCIIaMu, COUeTast

YCTHBIE€ U INCbMEHHBIE IIPUEMBI.

Haxoxaenne mpuOIMmKeHHBIX 3HAYSCHUH BEIMYMH U TIOTPEITHOCTEH
BBIYHCIICHUH (20COTIOTHON U OTHOCHUTEIHHOM); CPABHEHUE YHCIIOBBIX
BBIpAXKCHUI.

Haxoxnaenue omunbok B mpeoOpa3zoBaHUSAX U BBIUMUCIEHUAX (OTHOCUTCS KO
BCEM ITYHKTaM MPOTrpaMMbl)

KopHu, crenenn,
Jorapu¢pmsl

O3HakoMJIeHHE C IOHSATHEM KOPHsI N-I CTETEeHU, CBOMCTBAMHU PaIUKaJIOB
U IIpaBUJIaMU CPABHEHUS KOPHEH.

DopMyIHpOBaHKE ONPEICIICHNS] KOPHSI U CBOWCTB KOpHEW. Beruncnenue
U CpaBHEHHE KOPHEH, BBIMOJIHEHHE MPUKUIKN 3HAUSHUS KOPHSI.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COAEPIKALTNX
pajuKabl.

Brinonnenue pacyeToB 1o Gpopmynam, coaep KaliM paguKabl,
OCYILIECTBJISI HEOOXOIUMBIE MTOJICTAHOBKHU U MPE0Opa30BaHMUsL.
Ornpenenenre paBHOCUIBHOCTH BBIPAKEHUN € pagukanaMy. Pemrenne
MPPalMOHAIIBHBIX YPaBHEHUM.

O3HaKOMIIEHHE C IOHATHEM CTEIEHU C JCHCTBUTEIbHBIM ITOKA3aTEIEM.
HaxosxaeHue 3Ha4eHUH CTENEeHHU, UCII0JIb3ys IPU HEOOX0AUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anucpIBaHUE KOPHsI N-I CTENEHU B BUJIE CTEIIEHU C JPOOHBIM
roKaszaTteseM U Hao0opoT.

®opmyIUpOBaHUE CBOWMCTB cTeneHeN. Brlunciienne ctenexneit ¢
palMOHAIBHBIM [TOKA3aTEJIEM, BBIIIOJHEHUE IPUKUAKY 3HAYCHUS CTEIICHH,
CPAaBHECHME CTEIIEHEM.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAILINX
CTEIICHH, IPUMEHSISI CBOMCTBA. PellleHne nokasaTenbHbIX ypaBHEHUH.
O3HakoMIIEHHE ¢ IPUMEHEHUEM KOPHEH U CTEIIEHE! IIPY BBIYMCICHUU
CpPEIHUX, ACIECHUHN OTPE3KA B «30JI0TOM ceueHUn». Pemenue
IPUKJIAJHBIX 33134 Ha CJIOKHBIE IPOLICHTHI

IIpeoOpa3oBanue
ajaredOpanveckux
BbIpasKeHU i

Brinonnenue npeobpa3zoBaHuil BIpaKeHUH, MpUMEHEHHE (POpMyIL,
CBSI3aHHBIX CO CBOMCTBaMU CTemeHei u gorapudmon. OnpeneneHue
00JaCcTH OMYCTUMBIX 3HAUEHUH JIOTapu(MUIECKOTO BBIPAKECHHUSL.
Pemenue norapumMuueckux ypaBHEHHIA

OCHOBEHI TPUT'OHOMCTPUHU

OcHOBHBbIC MOHATHSA

N3yuenue pauaHHOrO METO/1a U3MEPEHHUsI YIIIOB BPALEHUs U

UX CBSI3U C rpagycHOi Mepoil. M300paxeHue yrioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEIIMYUHBI YIJIa C €70 PACIOJIOKEHUEM.
dopmynupoBaHUe ONpeAeTICHUNH TPUTOHOMETPUUECKUX (QYHKIIUN

JUI YTJI0B IIOBOPOTA U OCTPBIX YIJIOB MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHOBHBIE
TPUTOHOMETPUYECKHE

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUYCCKUX TOKACCTB JISA
BBIUHCJICHUS 3HAUCHUI TPUTOHOMCTPUICCKHUX (I)YHKI_II/Iﬁ 10 OJJHOM M3 HUX
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TOKIECCTBA

IIpeoOpa3oBanus W3yueHre 0CHOBHBIX (pOPMYT TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS,
NPOCTEHIIUX yIBOCHHUS, TPe0oOpa30BaHMsl CYMMbI TPUTOHOMETPHUECKUX (QYHKINUN
TPUTOHOMETPHYECKHUX | B IPOU3BEICHUE U IIPOU3BEICHUS B CYMMY U IIPUMEHEHHUE IIpU
BbIPasKeHU I BBIYMCIICHUY 3HAYEHUsI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOIICHUS
ero.
O3HaKoOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTH ¥ MPHUMEHEHHE UX JJIsl BBIBOIAa (hOPMYIT TPUBEICHUS
IIpocreiimmue Pemenne o ¢popmynam u TPUTOHOMETPHYECKOMY KPYT'y IIPOCTEHIIINX
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUUYECKUX YPABHEHUM.
YPaBHEHHUSA U [TpumeneHne oOIMMX METOIOB pelICHHs ypaBHEHUH (TIPHBEIEHUE K
Hepasencmea JIMHEHHOMY, KBaJJpaTHOMY, METOJI Pa3JI0KECHHsI HA MHOKHUTEIIH, 3aMEHBI
HEPEMEHHOI) MTPH PEIIEHUH TPUTOHOMETPUYECKUX YPABHEHUH.
YMeHne oTMeuaTh Ha KPyre peleHns MPOCTENIINX TPUTOHOMETPUYECKUX
HEPABEHCTB
ApKcuHyc, O3HakoMJIEHHE C IOHITHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (DYHKLIMH.
APKKOCHHYC, W3ydeHne onpeneneHnii apkCUHYca, apKKOCHHYCa, apKTaHT€HCa

APKTAHI€HC YUCJIa

yncina, GopMyIUpOBaHUE UX, U300pakeHHE HA €IMHUYHON OKPYKHOCTH,
MIPUMEHEHHE ITPU PEIIEHUN YPAaBHEHUH

ODYHKIMU, UX CBONCTBA U rpaQUKu

DyHKIUMN.
IHonsitue o
HeNpepbIBHOCTH
byHkuun

O3HakoMJIEHUE C IOHATHEM MEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEMN
MEXAY MepeMEHHBIMHU.

O3HakoMJIeHHE ¢ IOHSATHEM I'paduKa, onpeeeHue NPUHAIIEKHOCTH
ToukH rpaduky pyakuuu. Onpenenenue no Gopmyie mpocreiiiei
3aBUCHUMOCTH, BU1a ee rpaduka. Beipaxenue no gopmyne oqHon
MEpEMEHHOM Yepe3 pyrue.

O3HakoMJIEHHE C oTpeieieHneM (yHKITUH, (GOPMYTUPOBAHHUE €TO.
Haxosxnenue o6mactu onpeneneHus u 00JacTy 3HaYeHUH (PyHKITHHN

CroiicTBa pyHKUMH.
I'padpuyeckasn
HHTepnpeTanus.
IIpumepsbl
(GyHKIIHOHAIBHBIX
3aBHCHUMOCTEH B
peajibHbIX
npoueccax u
SIBJICHUSIX

O3HakoMJieHHE ¢ TpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEHN B
peaIbHBIX MPOLIeccax U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIeHHE ¢ JOKa3aTebHBIMH PACCYKIEHUSIMHU HEKOTOPBIX
CBOWCTB JIMHEHHOM M KBaJIpaTUIHON (DYHKIIHMIA, POBEICHUE
WCCJICI0BaHUS JIMHEHHOW, KYCOYHO-JTMHEHHOM, TPOOHO - THHEHHON 1
KBaJlpaTUYHOM (pyHKIMH, TocTpoeHue ux rpadukos. [loctpoenue u
yteHue rpadukoB pynknui. MccnenoBanue GyHKIINHA.

CocraBnenue BUJOB (PYHKIUN IO TaHHOMY YCIIOBHUIO, PEIlIEHUE 3a7a4 Ha
sKCcTpeMyM. BrinongHeHue npeobpazoBanuii rpaduka GyHKIIMN

OopaTHblie QyHKIIUT

Wzyuenue nonwsmus obpamuoni ¢pyuxyuu, onpeneicHue Buaa u
nocmpoerue epaghuxa oopamuou hyHKyuu, HaxodcoeHue ee ooracmu
onpedenenus u ooracmu 3uavenuil. [IpuMeHeHne cCBOMCTB PyHKUUN TTPpH
UCCIICIOBAaHUH YPABHEHUH M PEIICHUH 33][a4 Ha SIKCTPEMYM.
O3HaKOMJIEHHE C IOHSITHEM CJI0XKHOU (DYHKIIMH

CreneHHble,
NnoKa3areJibHbIe,
JorapupmMudeckmne
TPUTOHOMETPHYECKHe
pyHkuum.

OopaTtHble
TPUTOHOMETPHYECKHe
byHkuun

Brruucnenue 3HaueHuni GyHKUMN 0 3HAYEHUIO apryMEHTa.
Omnpenenenne NOJ0KEHNs TOUKH Ha rpaduKe Mo ee KOOpIAUHATaM U
Ha000POT.

Hcnonbs3oBaHue CBOMCTB (PyHKIMIA 11 CpaBHEHMsI 3HAUEHH cTeneHel n
J0rapugmoB.

IToctpoenue rpauKOB CTENEHHBIX U JIOTapUPMUUECKUX (QYHKLUH.
Penienne nokaszaresnbHbIX U JOTapU(PMUUECKHX YPABHEHUH U HEPABEHCTB
10 U3BECTHBIM aJITOPUTMAaM.

O3HakoMIIeHHE C TOHATHEM HENPEePhIBHOM NMepHoANdecKoi PyHKINH,
(dhopMmynupoBaHHe CBOHCTB CHHYCa M KOCHHYCA, MOCTPOEHHE UX
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rpaduKoB.

O3HakoMIIEHHE C TIOHATHEM TaPMOHHYECKUX KOJIOaHUI U pUMepaMu
rapMOHHUYECKHUX KOJIeOaHMI [Isl ONTMCaHUS IPOIIECCOB B (DU3MKE U IPYTUX
00JIaCcTSAX 3HAHMUS.

O3HakoMIIEHHE C TIOHATHEM Pa3pbIBHOM MEproaudecKoi GpyHKuuy,
(opMmynupoBaHHE CBOWCTB TAHT'€HCA U KOTAHI'€HCA, IIOCTPOCHUE UX
rpaduKoB.

[Ipumenenne cBOMCTB (GYHKIUH TSI CPABHEHHUS 3HAUCHHH
TPUTOHOMETPUYECKUX (PYHKIUH, peIICHUS TPUTOHOMETPUIECKUX
YpaBHEHUM.

Ilocmpoenue epagurxos oopamubix mpuoOHOMempu4ecKux GyHkyui u
onpeoenenue no 2papukam ux ceoucms.

Brinosnnenue npeobpazoBaHus rpaguKoB

Hauana MmatemaTtnyeckoro aHaaunsa

IHocaenoBaTeILHOCTH

O3HakoMJIEHHE C IOHSITHEM YHCIOBOM MOCIIE0BATENBHOCTH, CIIOCOOaMU
€€ 3a/1aHHUs, BBIYUCIICHUSIMU €€ YICHOB.

Os3nakomaeHue ¢ nouamuem npeoeia nocied08amenbHOCu.
O3HaKOMJIEHHE C BBIYUCICHHUEM CYMMbl OECKOHEYHOTO YHCIIOBOTO

psiza Ha pUMepe BbIUKCIEHNUS CyMMbl OECKOHEUHO yObIBaroIIen
T€OMETPHUUECKOM Mporpeccuu. Perenue 3a1a4 Ha MpuMeHEeHHE (POPMYITBI
CyMMBI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON MTPOTPECCUU

IIpousBoaHas u ee
NnpUMeHEeHHe

O3HaKOMJICHHE C TIOHSITHEM ITPOU3BOTHOM.

Nzydenne n GopMyIMpoBaHHUE €€ MEXaHUIECKOTO H TEOMETPHUSCKOTO
CMBICTIA, H3YYCHHE aJITOPUTMA BEIYHCIICHHS IPOU3BOIHOM HA IIpHMeEpe
BBIYUCIICHUSI MTHOBEHHOM CKOPOCTH | YTJIOBOTO Kod(hduimeHTa
KacaTeIbHOM.

CocraBiieHHE YpaBHEHUS KacaTeJIbHOW B O0IIEM BHUJIE.

VYcBoenune npaBui AuddepeHITnpoBaHus, TaOIUIIBI TPOU3BOTHBIX
aJIeMEHTapHBIX QYHKIUH, TpUMeHeHue i nuddepeHrnpoBanms
(hyHKIIMA, COCTAaBIICHUS YpaBHEHUS KacaTeIbHOM.

N3yuenune Teopem o CBsI3U CBOMCTB (PYHKIIMH W TIPOU3BOTHOM,
(hopmMyTUpOBKA HX.

[IpoBenenue ¢ MOMOIIBIO MPOU3BOIHON UCCIeI0OBaHUS QYHKIINH,
3a1aHHOU (hopMYyIIOii.

YcTaHoBIieHHE CBSI3U CBOMCTB (DYHKIMHU U IPOU3BOJHOM MO UX rpadukam.
[IpumeHeHue MPOU3BOIHOM /I PEIICHUS 3a/]a4 Ha HaXO0XKICHUE
HanOO0JIbIIEr0, HANMEHbIIIErO 3HAYCHHS M Ha HAXOXKJIEHUE SKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HaKOMJICHHE C TIOHSATHEM WHTErpaia U IepBoOOpa3HOM.

W3yueHnne nmpaBuiia BBIYUCICHUS TIEPBOOOPA3HON M TEOPEMBI
Herorona—IJleiiOHuna.

Pemenue 3a1a4 Ha CBsI3b IIEPBOOOPA3HO U €€ MPOM3BOIHOM, BHIYMCICHUE
nepBOOOpa3HO 71 JaHHOUM PYHKIUU.

Pemienue 3a7a4 Ha MpUMEHEHHE MHTErPaia ISl BRIYUCICHUS (PU3NISCKUX
BEJIMYMH M IUIONIAeH

ypaBHeHI/IH 1 HCPAaBCHCTBA

YpaBueHnus u
CHCTEMBI YPAaBHEHH U
HepaBeHncrsa u
CHCTEMBI HEPABEHCTB
¢ AByMs
nepeMeHHbIMHU

O3HakoMIIeHHE C TPOCTEHIINMU CBEACHUSAMH O KOPHSX anre0pandeckux
YPaBHEHUH, MOHATUSAMHU UCCIIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM.
N3yuyenue Teopuy paBHOCUIIBHOCTH YPABHEHUN U €€ IPUMEHEHUS.
IToBTOpEHUE 3aNKCH pELICHUS CTaHAAPTHBIX YPaBHEHUN, IPUEMOB
npeoOpa30BaHus ypaBHEHHH Ui CBEACHUS K CTaHAAPTHOMY ypaBHEHHUIO.
Pewrenne pannoHanbHbIX, UPPAaLMOHAIBHBIX, IIOKA3aTEIbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Vcnonp3oBaHue CBOMCTB U IpaukoB (PYHKIMHN AJIsl pelieHus] ypaBHEHHH.
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[ToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHUl ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3JI0KEHUS

Ha MHOXUTENH, BBEJCHUS HOBBIX HEU3BECTHBIX, [TOJACTAHOBKH,
rpauuecKoro MeToa).

Pemienune cucrem ypaBHeHH ¢ TPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U TpauKoB (YHKINHN TPH pEIICHUH
HEPaBEHCTB.

PenreHne HEpaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IIMYHBIX
CII0CO00B.

[IpuMeHeHne MaTeMaTU4eCKUX METOI0B JIJISl PELLIEHHS] COJIEPIKATEIBHBIX
3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U npakTuku. MHTeprnpeTrpoBanue
pe3yIbTAaTOB C Y4ETOM PEAIBHBIX OTPAaHUYECHUN

OnemMeHTbl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

N3yuenue nmpaBuia KOMOMHATOPUKYU U IPUMEHEHHE MTPH PELICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemenune koMOMHATOPHBIX 33/1a4 METOJOM Iepedopa U MO MPABUITY
YMHO>KEHUSI.

O3HakoMJIEHHE C TOHATUSAMH KOMOMHATOPUKHU: Pa3MEILeHUIMU,
COUETaHUSIMH, IEPECTAHOBKAMHU U (OpMyJIaMu JJIsl UX BHIYUCIICHUSI.
OObscHeHne U IpuMeHeHue GOopMYIT I BBIYUCIIEHUS pa3MeIleHuH,
MepPECTaHOBOK M COYETAHUN IIPH PEILICHUH 3a7a4.

OznakomiieHne ¢ 6uHoMoM HproToHa u TpeyronpaukoMm Iackans.
Pemenune npakTuyeckux 3a/1au ¢ UCHOJb30BaHUEM TOHATUN U MPaBUIT
KOMOMHATOPUKHU

JJieMeHTbI TEOPHHU

N3ydeHune Ki1acCu4ecKkoro onpeaesieHus BEpOATHOCTH, CBONCTB

BEPOATHOCTEM BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMoTpeHne npruMepoB BEIYUCIEHUS BEPOSITHOCTEN. Pemenue

3a/1a4 Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITHIT
IIpencraBienue O3HakoOMJIEHHUE C MPEACTABICHUEM YUCIIOBBIX TAHHBIX U UX
AAHHBIX XapaKTEPUCTUKAMH.
(Tadauupbl, Pemenne npaktuyeckux 3agaq Ha 00pabOTKY YUCIOBBIX JaHHBIX,
AUATPaMMBbl, BBIYMCIICHUE UX XapaKTEPUCTUK
rpagpuxku)

['eomerpus

IIpsimbie u @opMynHpOBKa U NPUBEACHUE JI0KA3ATENbCTB IPU3HAKOB B3aUMHOIO
IUIOCKOCTH B pacIoyoKeHus NMpsAMBIX U IJIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
NPOCTPAHCTBE MOJEJISIX Pa3IMYHBIX CIIy4a€B B3aUMHOI'O PACIOJIOKEHHUS MPSAMBIX U

IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYyXJeHHH. PopMylnpoBaHue
OIpeieNIeHUH, TPU3HAKOB U CBOICTB MapajieNIbHbIX U
HEepHEHIMKYISAPHBIX INIOCKOCTEH, IBYTPaHHBIX U JIMHEHHBIX YIJIOB.
BeInonHeHue nocTpoeHus YrioB Mex1y IpsAMbIMH, IPIMOM 1
IUIOCKOCTBIO, MEXKAY IJIOCKOCTSIMU IO ONMCaHMIO, PACIO3HABAHUE UX
Ha MOJEJISX.

[IpuMeHeHue MPU3HAKOB M CBOMCTB PACHOJIOKEHUS IPSIMBIX U
IUTOCKOCTEH MpH peleHnH 3ajay.

N300paxeHue Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJIENIAX
NEepHEHIUKYISIPOB U HAKIIOHHBIX K MJIOCKOCTH, PSAMBIX, MapajIeIbHbIX
IUIOCKOCTEH, YIII0OB MEXAY MPSIMON M MJIOCKOCTBIO U 000CHOBaHUE
IIOCTPOEHHS.

3aJa4 Ha BBIYMCIICHUE T€OMETPUUYECKUX BeTUnH. ONuChIBaHUE
PacCcTOSIHUS OT TOYKH JI0 INIOCKOCTH, OT NPSMOM 10 TUNIOCKOCTH, MEXY

17



IJIOCKOCTSIMHU, MEKy CKPEIIUBAIOIIMMHUCS MIPSIMBIMU, MEXTY
MIPOU3BOJILHBIMU (PUTypamMH B TPOCTPAHCTBE.

DopMyIMpPOBAHUE U I0KA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(TeopeM cylilecTBOBaHUs, CBOMCTBA).

N3o06pakenue Ha YepTexax U MOJICNISAX PACCTOSIHUS U 000CHOBaHHE
CBOUX CyxaeHui. OnpeneneHue U BEIYUCICHUE PACCTOSTHUH B
npocrtpanctBe. [IpuMenenne popmys 1 TEOpeM IJIAHUMETPUH JUIS
pelieHus 3a1a4.

O3HaKoOMJIEHHE C IOHATHEM MapaIeIbHOTO MPOEKTUPOBAHUS U €TI0
cBoiicTBaMu. Dopmynuposanue meopemol 0 NAOWAOU OPIMO2OHATLHOU
npoeKyuu MHO20Y201bHUKA.

[Ipumenenue Teopuu a1 000OCHOBAaHUS OCTPOECHUHN U BHIYMCIICHUH.
ApryMeHTUpOBaHUE CBOUX CYKJEHUI O B3aUMHOM PACIIOI0KEHUU
MIPOCTPAHCTBEHHBIX (DUTYp

MHOrorpaHHHMKHU

OnucaHue U XapaKTEPUCTUKA Pa3IMYHbIX BUJJOB MHOTOIPAHHUKOB,
IIEPEUYMCIICHHE UX DJIEMEHTOB U CBOWCTB.

N300pakeHne MHOrOrpaHHUKOB U BBINOJIHEHNE IOCTPOEHHUS Ha
M300paXKEHUSX U MOJIEISIX MHOTOTPaHHHUKOB.

Borunicnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTypanusx, apryMeHTUPOBaHUE CBOUX CYXIACHUM.
XapakTepucTuka U N300pakeHne CeUCHUs], pa38epmKu MHO20SPAHHUKOS,
BBIUHCIICHUE TUIOIIAIEH TOBEPXHOCTEM.

[TocTpoenue nmpocredmux ceueHUil Kyoda, Mpu3Mbl, MUPaAMUIbL.
[Ipumenenue (pakToB U CBEACHUN U3 IIJIAHUMETPHUH.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHI B IPOCTpaHCTBE, (POpMyIHpOBaHUE
ONIPENIETIEHUI U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TN

BpAIlICHHS 1 MHOTOTPDAHHHUKOB.

[IpumeHeHre CBOMCTB CUMMETPUH TIPH PELLICHUH 3a]1a4.

Hcnonbs3oBaHue NpuOOPETEHHBIX 3HAHUM U1 MCCIIEI0OBaHUS U
MOJICIIMPOBAHUS HECIIOKHBIX 3a/1a4.

N306paxeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJHEHUE PUCYHKOB

10 YCJIOBHSM 3a/1a4

Tena u moBepxHoCTH
BpallleHHs

O3HakoMJIEHHE C BUJAMU TEJI BpalieHus, GopMyIupoBaHUE HX
OIPEICIICHU U CBOMCTB.

DopMyITHpOBaHUE TEOPEM O CEUCHUH IIapa INIOCKOCTHIO U INIOCKOCTH,
KacaTeabHOH K cepe.

XapakTepucTuKa U H300pa)KeHNE TEJ BPAILICHUS, UX Pa3BEPTKU, CCUCHUSI.
Pemenne 3a1a4 Ha MOCTpoeHUE CEUCHUH, BRIUUCIICHUE JJIMH, PACCTOSTHHM,
yrioB, mioniaaei. [IpoBeaenne qoka3zaTenbHBIX pacCyKIeHUN

NP PEIICHUH 3a]1a4.

[IpuMeHeHre CBOMCTB CHMMETPHH TPY PEIICHHUH 3a/1a4 Ha Tena
BpalleHus, KOMOWHAIIHIO TEJl.

N300pakeHne 0OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 110
YCIIOBUIO 3a]1a41

HN3mepenus B
reoMeTpHuu

O3HakoMJIeHHE C MOHATUAMU IO U 00beMa, aKCHOMaMU U
cBolicTBamu. PenieHue 3a1a4 Ha BEIYUCICHUE TUIOIAAEH MIIOCKUX
¢buryp c npuMeHeHueM COOTBETCTBYIOIUX (GopMyT U (PakToB U3
iaHuMeTpun. M3yueHue TeopeM o BbIUMCIEHUH 00BEMOB
IPOCTPAHCTBEHHBIX TeJI, PEIICHUE 33/1a4 Ha IPUMEHEeHUe GopMy
BbIUUCIIEHUS 00beMOB. M3ydenne ¢popmyit Uit BBIYMCIEHUS TUIoaiei
NOBEPXHOCTEN MHOTOTPAHHUKOB U TeJl BpalieHus. O3HaKOMJIEHHE C
METOJIOM BBIYMCIICHHS TUIOIAN MOBEPXHOCTHU cepsl. Pemenue 3amay
Ha BBIYHCIIEHHUE IIJI0IIA/Iel TOBEPXHOCTH NPOCTPAHCTBEHHBIX TET
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KoopauHatsl u
BEKTOPbI

O3HakoMJIEHHE C IOHATHEM BeKTOpa. M3yueHnue qekapToBO CUCTEMBI
KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOEHUE 110 3aJAHHBIM KOOPAUHATAM
TOYEK U IUIOCKOCTEMN, HaX0XKACHUE KOOpAUHAT ToueK. Haxoxnenue
ypaBHEHUI OKPYKHOCTH, Cephl, MIOCKOCTH. BrruncieHne paccTossHun
MEXIY TOYKAMMU.

N3ydeHue CBOMCTB BEKTOPHBIX BEIUYMH, IPABUII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, IPABUII HAXO0XKJACHUS KOOPJMHAT BEKTOPA B
MIPOCTPAHCTBE, MPABUJI JICUCTBHI C BEKTOPAMH, 3aJaHHBIMHU
KOOpIAMHATAMMU.

[IpumeHeHne Teopun NpU PELICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMH.
N3ydenune cKasipHOTO MPOU3BEICHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
MPSMON U TUIOCKOCTH. [[puMeHeHre Teopuu Ipyu PELIEHUH 3a7a4 Ha
JICUCTBUSA C BEKTOPAMH, KOOPIUHATHBINA METOJ, IPUMEHECHHUE

BEKTOPOB JJIS1 BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.
O3HakoMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
pAacCIOJIOKEHUH MPSIMBIX M MIIOCKOCTEN C UCTIOJIB30BAaHUEM BEKTOPOB
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yqeﬁHO'MeTOJIH'leCKOC U MaTEPUAJTBbHO-TEXHUYIECCKOC o0ecneuyeHue NMporpaMmmbl yqeﬁﬂoii
JUCHHUILIMHBI «VMaTeMaTHKAa: anreﬁpa H HaYaJ1a aHaJIn3a, recoMeTpus»

OcBoenue mporpamMmbl ydyeOHOM TUCHMITIMHBI «MaremaTtuka: aiaredpa ¥ Hayajla MaTeMaTHYeCKOTro
ananu3za; reomerpusi» ocymectsisiercs B [AIIOY PX CIIT B yueOHOM KaOuHETEe MaTEMaTUKH, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CIeUnTh 00ydJarommMcs CBOOOAHBINA JOCTYN B MIHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U IEPHOJ BHE y4eOHOU NesITeTbHOCTH.

KabuHer MareMaTHKM  OCHAIIEH THUIOBBIM O000OpyIOBaHHEM, y4eOHOW MeOenbl0 M CpeACTBaMHU
00y4eHus1, JOCTATOUYHBIMU JIUIS BEITIOJTHEHUS! TPEOOBAHUN K YPOBHIO TIOJTOTOBKH O0YJaIOLTHXCSI.

B kabunHere wMeeTcss MYIbTUMEIUHHOE OOOpPYZOBAaHUE, TIOCPEACTBOM KOTOPOTO  YYaCTHUKHU
00pa30BaTEeNFHOTO TPOILIECCa MOTYT MPOCMATPUBATh BHU3YAIbHYIO HH(OPMAIMIO 1O MaTeMaTHKe,
CO37aBaTh MPE3EHTAINH, BUJIEOMATEPHAIIbl, UHBIE JOKYMEHTHI.

B cocTtaB yueOHO-METOIMYECKOTO0 U MAaTEPHAIbHO-TEXHUYECKOTO 00eCIeYeH sl MporpaMmbl yaeOHOMI
TUCUMILTMHBI «MaremaTuka: anredpa U Hauajga MaTeéMaTHYE€CKOrO aHAIN3a; TEOMETPUS» BXOJAT:

* MHOTO()YHKITMOHAJIbHBIM KOMIUIEKC MPENo/1aBaTes;

* HATJIAIHBIE MTOCOOMS (KOMILIEKTHI YUeOHBIX TaOJUII, MJIAKAaTOB, IOPTPETOB BBIAAIOIIUXCS yUEHBIX-
MaTeMaTHKOB U JIp.);

* HH(pOpPMAIIMOHHO-KOMMYHHUKAaTUBHbBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TEXHUYECKOM IOKyMEHTAIH, B TOM YMCIIE MTaclopTa Ha Cpe/icTBAa 00yueHUs, MHCTPYKIUH
0 UX UCTOJIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;

* OuOnroTeuHbIN HOHI.

HUcnoan3yemas aureparypa

st o0yuaromuxcs
OcHogéHble uCMOYHUKU:

1. Amumos HI.A. u 1p. MaremaTuka: anrebpa u Hayajla MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. AJl-
reOpa 1 Hayaja MaTeMaTH4eCcKoro aHanm3a (06a30BbIi U yriayOiaeHHbIN ypoBHHU).10—11 Kaccel.
— M., 2014.

2. Aranacsu JI.C., byry3os B. @., Kagomies C.b. u ap. Maremaruka: anreOpa 1 Hadajga MaTeMaTH-

yeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIit 1 yriyoaeHHbId ypoBHH). 10—11 kimaccel. —
M., 2014.

,Zlonwmumeﬂbnbte UCMOYHUKU.

1. BammaxoB M.W. MaremaTtuka: y4eOHUK TS CTYA. yUpexaeHui cpen.mpod. oopazoanus. — M.,
2014.

Humepnem-pecypcot
1. www. fcior. edu. ru (MupopManimoHHbIie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTEPHAIIBI ).

2. www. school-collection.edu.ru (Equnas kosuiekius upoBbIX 00pa30BaTEIbHBIX PECYPCOB).
YuyebHoe u3ganue
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