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1.IMACIIOPT PABOYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OYl.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOW muciuiuiHa «MaremaTukay MmpelHa3HaYeHa
JUIST U3y4eHHs MareMaTHKu B mpodeccHoHalnbHBIX oOpa3oBarenbHbIX opranuszanusx CIIO,
peam3ylonMx 00pa3oBaTeNIbHYI0 MPOrpaMMy CcpeaHero oOmero oOpa3oBaHHS B Ipenenax
OCBOEHHUs OCHOBHOH mpodeccruonanbHol obpaszoBareinbHOi nmporpamMmbl CITIO (OITIOIT CITO) Ha
0a3e 0OCHOBHOTrO 0011er0 00pa30BaHMs MPH MOATOTOBKE CIIEHUAINCTOB CpeHero 3BeHa. [IporpamMma
pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oOmero oOpa3oBaHUs, MPEABIBIIEMBIX K
CTPYKTYpE, COACPKAHHWIO W pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCHMILIMHBI «Maremaruka», ¢
yueroM [IpumepHOll OCHOBHOM 00pazoBaTeIbHONW MPOTrpamMMbl CpelHEro ooiero obpazoBaHUs,
onoOpeHHON pemieHueM (denepanbHOro y4eOHO-METOMUYECKOTO OOBEAMHEHUs 10 00IemMy
obpazoBanuio (rmporokoa oT 28 utoHsa 2016 . Ne 2/16-3) u yrounenuit HayuHo-meTogmdeckum
coBeroM llentpa mpodeccuonanpHoro obpaszoBanusi U cucrem kBanuduranuii GIAY «DHUPOy,
npoTokoa Ne3 ot 25 mas 2017 rona.

[Ipu peanuzanuu paboueld mporpamMMmbl 00IIE00pa30BaTEIbHON YYEOHOU TUCHUTIIIMHBI

OVY]1.04 «MaremaTuka» MOTYT OBITh HCIIOJIB30BAHbI pa3IMYHbIE 00pa30BaTeIbHbIC TEXHOIOTUH, B
TOM YHCJIC AIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHH, 3JICKTPOHHOTO O0yUYCHHUSI.

1.2. Mecto y4eOHOW JUCHHUIUIMHBI B CTPYKType TPOrpaMMbl  MOATOTOBKH
CIEeNMATUCTOB CpeJHero 3BeHa: yueOHas qucHuruiiHa «MareMmaThka» BXOAMT B COCTaB OOIIMX
0011e00pa3oBaTebHBIX yYEOHBIX IUCHMIUINH, (OPMUPYEMBIX H3 O00S3aTeNBHBIX MPEIMETHBIX
obnacteit ®I'OC cpemnero obmiero obpaszoBanus, i crneruanbHocTedl CIIO TexHHYecKoro
npoduist mpodheCCUOHATLHOTO 00pa30BaHUS.

1.3. Henu u 3axa4u y4yeOHO# AUCHMILUIMHBI — TPeOOBAaHHMS K pe3yjbTaTaM OCBOEHHS
Y4eOHOM IMCUMILINHBI:

ConeprkaHue porpaMMbl «MareMaTukay HalpaBiIeHO Ha JIOCTHKCHUE CIICTYIOIINX HeJIei:

- obOecrieueHre CQHOPMUPOBAHHOCTH TPEIACTABICHUH O COMUANBHBIX, KYIBTYPHBIX
HCTOPHUYCCKHUX (1)aKTOan CTAaHOBJICHUS MaTC€MaTUKU,

- obecrieueHre c(HOPMUPOBAHHOCTH JIOTUYECKOTO, aJTOPUTMUYECKOTO M MaTeMaTHYECKOTO
MBIIIJIICHUA,

- obecnieuenue c(HhOPMUPOBAHHOCTH YMEHUN MMPUMEHATH OMyYEHHbIC 3HAHUSI TIPU PEIICHUN
PAa3IMYHBIX 3a7a4;

- obecriedyeHne C(HOPMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaThKe Kak dYacTu
00111e4eI0BEYECKOM KYABTYPhI, YHUBEPCATLHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM OMUCHIBATh U M3Yy4aTh
peasibHbIE MPOIIECCHI U SIBICHUS.

OcBoeHne copepx aHusl y4eOHOW NUCIUIUIHHBI «Maremarrnka» 00ecreunBacT JOCTHKCHUE
CTYIEHTaMH CIEAYIOUTUX pPe3y1bmamoag.

* IUYHOCHHBIX

- c(hopMHpPOBAaHHOCTH TIPEACTABICHUN O MaTeMaTHKEe KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpEACTBC MOACIUPOBAHUA SIBIICHUU U MMpoIeCCOB, UACAX U METOAAX MATCMAaTHUKHU,

- TOHMMAaHHME 3HAUMMOCTH MaTeMaTUKU i1 HAy4YHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOLIEHMSI K MareMaTHKe KaK K 4acTHU OOIIEeYesIOBEYEeCKO KYIbTYphl uepe3
3HAKOMCTBO C HCTOPHEH Pa3BUTHUSI MATEMATHKH, SBOJIIOIIMEH MaTeMaTHIECKUX UJIEH;

- Pa3BUTHUC JIOTHYECKOI'O0 MBIINIJICHUS, IPOCTPAHCTBCHHOI'O B006pa)KCHI/I$[, aHFOpHTMquCKOﬁ
KYJABTYPbI, KPpUTUYHOCTH MBIIIJICHHUS Ha YPOBHE, HEOOXOAUMOM i Oymaymied mpodeccrnoHalbHON
NeSITeTLHOCTH, TSI TIPOJIOJKEHHSI 00pa30BaHus U CaMOOOPa30BaHMS,

- OBNIQJICHHE MAaTEMaTUYECKUMU 3HAHUSMHU U YMEHHUSMH, HEOOXOIMMBIMU B MOBCEIHEBHON
JKH3HHU, JJISA OCBOCHUA CMEXKHBIX CCTCCTBCHHO-HAY4YHbBIX AUCIHUITIINH u JOUCHUITIIINH



npoeCCUOHANBHOTO IUKJIA, JJIsi TOJy4eHuss oOpa3oBaHHs B O0NacTax, HE TPeOyOIIHX
yIITYyOJIGHHON MaTeMaTHu4eCKOl MOJITOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
HPOTSKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOILIEHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KAK YCIIOBHIO
yCTENHOW MpodeCcCHOHaTBHOM U OOIIIECTBEHHOH JeITeILHOCTH;

- TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOSTEJIbHOM TBOPUECKOM M OTBETCTBEHHOM
JESITENIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTPyAHMYECTBY CO CBEpCTHMKAMU B
00pa3oBarenbHOM, OOIIECTBEHHO IOJE3HOW, YyueOHO-HCCIeI0BATENbCKOM, MPOSKTHONH U JpPyrux
BUJAX JI€ATEIbHOCTH;

- OTHONICHUE K NMPOPEeCCHOHATBLHON JESITEIBHOCTH KaK BO3MOXKHOCTU Y4YacTHS B PEIICHUH
JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIEHALIMOHAIBHBIX ITPOOIEM;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSITE€IbHO OIpPENeNATh LEIH JeATeIbHOCTH M COCTABIATH IJIaHbI
JESITEIBHOCTH; CAMOCTOSITENILHO OCYILLECTBIISITh, KOHTPOJINPOBATh U KOPPEKTUPOBATH 1E€ATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPChl AJISi JOCTHIKEHHUS IOCTABICHHBIX LEJeH M peanu3aluu
TUTAaHOB JIESTETILHOCTH; BRIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaIUX;

— YMEHME MPOAYKTUBHO OOINaTbcs M B3aUMOJECHCTBOBATH B IPOLIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBATh MO3ULUU JPYIHMX YYACTHUKOB JESATENbHOCTH, 3(PPEKTUBHO pa3pelarhb
KOH()JIMKTHI,

— BJAJICHWE HaBbIKaMH I103HABATEJIbHOM, Y4eOHO-MCCIEN0BAaTEIbCKOM U IPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMHU pa3perieHus IpooieM; CiocOOHOCTb U TOTOBHOCTh K CAMOCTOATEIbHOMY
IIOMCKY METO/IOB PELLIEHUS IPAKTUYECKUX 3ajad, IPUMEHEHHIO Pa3JIMYHbIX METOJI0B IT03HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OpMALMOHHO-TI03HABATEIbLHON
JIESITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBAThCS B PA3IMYHbIX HCTOYHHMKAX HH(POpPMALINU,
KPUTUYECKH OLIEHUBaTb M HMHTEPIPETUPOBaTh HHPOPMAIMIO, MOJIY4aeMyl U3 pa3IMYHbIX
HCTOYHUKOB;

— BJIaJIEHHE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTth CBOIO TOUKY
3peHus, UCIOJIb30BATh a/IEKBATHBIE S3BIKOBBIE CPEJICTBA;

— BJAJeHUE HaBbIKAMM I103HABATEIbHOM peQIIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJAbTaTOB U OCHOBAHWM, IpaHMI] CBOETO 3HAHUS U
HE3HaHMsI, HOBBIX MIO3HABATEIbHbIX 3aJ1a4 U CPEACTB IS UX TOCTHKEHUS;

— LIEJICYCTPEMJIEHHOCTb B MIOMCKAaX U MPUHATUHN PELIeHUH, COOOpa3UTENbHOCTh U UHTYULIUS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX MPEJICTaBICHHUH; CHOCOOHOCTh BOCIPUHMMATh KpacoTy U
TapMOHMIO MHPA;

* npeOMemHmuIX:

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOM KYJIBTYpPbl U MECTE
MareMaTuKd B COBPEMEHHON NMBMIIM3AlMM, CIIOCOOAaX OMHMCAHUsS SIBIEHUHM peaJbHOro Mupa Ha
MaTeMaTH4eCKOM S3BIKE;

— c(OpMUPOBAHHOCTb MPEACTABICHUH O MaTeMaTHMYECKUX TMOHATHAX KakK BaKHEHIIMX
MaTeMaTH4YeCKUX MOJENSAX, MO3BOJISIIOIIMX ONMMCHIBaTh U M3Y4aTh pa3Hble MPOLECCHl U SBICHUS;
MOHUMaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MIOCTPOSHHSI MAaTEMaTHYECKUX TEOPHIA;

— BJIaJICHUE METOJaMH J0Ka3aTeJIbCTB M AJITOPUTMOB DPEIICHHUS, YMEHHE UX MPUMEHSTb,
IPOBOAMTH J0KA3aTeIbHbIE PACCYKACHHUS B XOJI€ PELICHU 3a/1ad;

— BIaJeHUE CTAaHAAPTHBIMH TPHEMaMHU pEIICHHs PAlMOHAIBHBIX M HPPAIMOHAIBHBIX,
MIOKA3aTeNIbHBIX, CTENEeHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH U HEPABEHCTB, WX CHUCTEM;
UCTIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUISI TTOWCKA TYTH PEIICHHS U
WITIOCTPAIMM PELICHUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH NPEACTABICHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAIN3a U
UX CBOWCTBax, BJIaJEHHE YyMEHHEM XapaKTepu30BaTh MOBEACHHE (YHKIMHA, MCIIOIb30BaHHE
MOJTyYEHHBIX 3HAHUH /71 ONMCAaHUS U aHAJIM3a PealIbHbIX 3aBUCUMOCTEH;



— BJIaJIEHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKUX U INPOCTPAHCTBEHHBIX I'E€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHS PAcClO3HABaTb N€OMETPHUECKHE
¢urypel Ha dYeprexax, MOJCIAX W B pPEATbHOM MHUPE; NPUMEHEHHE HW3YUYCHHBIX CBOWCTB
reoMeTpUYeCKUX GUryp u GopMyi IS pelieHus reOMEeTPUYECKUX 3a/1a4 U 33a4 C MPAKTUYECKUM
COJIEpXKaHUEM,;

— ¢(hOpMHUPOBAHHOCTH MPEJCTABICHUHN O MPOLIeCcCax U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, OCHOBHBIX ITOHATHUSX
3JIEMEHTApPHOW TEOPUM BEPOSTHOCTEN; YMEHUN HAXOAWTh U OLEHUBATh BEPOSTHOCTU HACTYILICHUS
COOBITUIM B MNPOCTEUIIUX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTHKHU CIydailHbIX
BEJINYMH;

— BJIQJICHME HABBIKAMU MCIIOJIb30BAHUS FOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM IpU pELICHUN
3azad.

1.4. PexoMeH1yeMoe KOJHMYECTBO YACOB HA OCBOeHHe padoyeil mporpamMmbl y4uyeOHO
AUCUMITUHBI:

MaxkcumanbHOl yueOHOI Harpy3ku oOydaromierocs — 352 yaca, B TOM 4HCIIE:

00s13aTeNbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromerocs: — 234 yaca.

CaMOCTOATENbHON paboThl oOyuaromierocs: — 118 yacos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCLUIIIMHBI

2.1. O6bem y4eOHOM TUCHUILINHBI U BUbI y4eOHO#i padoThl

Bun yae6HO# paboThI O6beM yacoB
MaxkcumainbHas yueOHasi Harpy3ka (Bcero) 352
OO6s13arenpHas ayIMTOpHAs yuaeOHasi Harpy3ka (BCero) 234
B TOM YHCJIE:
TEOPETUYECKOEe O0yUCHHE 66
NPAaKTUIECKHUE 3aHSATH 168
CamocrosTenbHas paboTta o0ydaronierocs (BCero) 118

[TpomexxyTounast arrecranus — B opme auddepeHunpoBaHHOro 3adera Bo 1 cemectpe, B hopme
HK3aMEHa BO 2 CEMECTPE




2.2. TeMaTu4ecKHii IJIAH U COleP:KaHUe YUeOHO M CIHIIHMHBI

HaumMeHoBaHue pa3ziesioB 1 Conepxanne yueOHOro Matepuaa, MPakKTHICCKHUE 3aHsTHs, CAMOCTOsITeNIbHAs paboTa 00y YaroIIMXCsl O6bem VpoBeHb
TeM 4acoB OCBOCHHS
1 2 3 4
1 cemecTp
Brenenne Maremaruka B Hayke, TEXHHKE, YKOHOMHUKE, MH(OPMALMOHHBIX TEXHOJOIHAX M NPaKTHUUECKON 2 1
nesitenibHOCTH. Llenu v 3a1aun n3ydeHus: MaTeMaTuky npu ocBoeHuH crenuansHocreit CIIO.
Pasnea 1. Auiredopa
Tema 1.1. Pa3zButue Conep:xanne y4e0HOro MarepuaJa: 2 2
TIOHATHA O 9HCTIe - Lenble u paunoHanbHble yucna. JleiicTBuTeNnbHbIE Yncia. [IpubamKeHHbIe BEIYMCICHHS.
KomiuiekcHble unca.
IIpakTHyecKkue 3aHATHS. 4 2
- ApudmeTrnueckue 1eHCTBUS HaJ YUCIaMU
- HaxoxieHre npuOamKeHHbIX 3HaU€HUH BETHMYUH
Tema 1.2. Kophu, Conep:xanne y4e0HOro MaTepuaJa: 6 2
CTCTICHH, JIOTaPUPMBL | _ Kopuu u crenenn. Kopuu HarypaibHOW CTENEHW M3 YMClia M UX CBOMCTBA. CTEmeHu ¢
palMOHANBHBIMU TI0KA3aTeNIIMU, WX CBoMcTBa. CTeneHu ¢ AEMCTBUTEIbHBIMU IOKA3aTENISIMU.
CBoiicTBa cTeneHu ¢ AeHCTBUTEIbHBIM IT0KA3aTEIIEM.
- Jlorapudm. Jlorapudm uucna. OcHOBHOE JorapudmMuieckoe TOXIECTBO. JlecaTnunble U
HarypaibHble Jorapudmsl. [IpaBuna nefictBuil ¢ norapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.
- [IpeoOpa3oBanue anredpanyeckux BblpaxeHui. IlpeoOpa3zoBaHue palMOHAIBHBIX,
UPPAIMOHAILHBIX CTETICHHBIX, MOKA3aTeIbHBIX M JOrapu(PMHUECKUX BBIPAKESHUH.
IIpakTnyeckue 3aHATHS. 14 2

- ApudmeTrnueckue AEUCTBUS HaJ 4YHUCIAMH, HAXOXJICHHE HPUOIMKEHHbIX 3HAYCHUM
BEJIMUMH U MOTPEIIHOCTEeH BhIYMCICHHUH (aOCONIOTHON U OTHOCUTENBHOI ), CPABHEHUE YHCIIOBBIX
BBIPAKEHUM.

- Boruncnenue u cpaBHEHNE KOpHEN. BhINOIHEHNE pacyeToOB ¢ paJuKalaMH.
- [TpeoOpa3oBanue anredpanyecKux BhIpaKEHUH.

- [IpeoOpazoBanue palMOHAIbHBIX, HPPAMOHANBHBIX CTETEHHBIX, MOKa3aTeIbHBIX U
Jorapu(pMHUUECKUX BBIPAKECHUH.




- Pemenne wuppaunonansHbiX ypaBHeHui. CpaBHenue cremneneil. IlpeoGpazoBanus
BBIPAXEHUM, COJEPKAIINX CTETICHU.

- Pemenue noka3arenpHbIX YpaBHEHHUI.

- Haxoxxnenue 3HaueHuit gorapudma mo npousBoIbHOMY OCHOBaHuUIo. Ilepexon ot ogHOrO
OCHOBaHHMSA K Jpyromy. Beraucienue u cpaBHeHuE J0orapuMoB.

- JlorapudmupoBanue W MOTEHIMPOBaHUE BbIpakeHUH. [IpuOMMKeHHBIE BBIYHCICHHUS U
peLIeHUs IPUKIaAHBIX 3a1ady.

- Pemenue norapupMuyeckux ypaBHEHUH.
- Pemrenne npukiiagHpIx 3aaad.

- [TpoBepounas pabdora no Teme «KopHu, crenenu, jorapudmMbny

CamocrosiTesqibHast padora no pasaeny 1. 16
- [TogrotoBka K mpakTHYECKUM 3aHATUSAM. Pabota Ham MarepuasioM y4eOHUKOB,
KOHCIIEKTOM JIeKIMi. BpinolHeHre HHAMBUAYaIbHBIX 3a/1aHUi.
Pa3gesn 2. OcHOBBI TPUTOHOMETPHH
Tema 2.1. OcHOBHbBIE Conep:xanne y4e0HOro MarepuaJa: 2
HOHATHA - Yucnosas OKPYyKHOCTh. Pagnannas mepa yra. BpamarensHoe JBHKEHHE.
- Panuannas mepa yria. BpamarensHoe neuxkenue. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHcla.
IIpakTH4eckue 3aHATHA. 6
- PaagnanHblil MeTO M3MEPEHHUS YITIOB BPAILLICHHS U CBSI3b C IPayCHON MEpOH.
- CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIa.
Tema 2.2. OcHOBHbIE Conep:xanne y4eOHOro MaTrepuaJa: 4
TPUTOHOMETPUHCCKUC | _ ®opmynel  npuBeneHus. Dopmynsl  cinokeHus. DopMmyinsl  yaBoeHHs.  DOpPMyIIbI
TOXICCTBA TIOJIOBUHHOTO yIIA.
- OCHOBHBIEC TPUTOHOMETPUIECKHE TOXKIECTBA.
Tema 2.3. Conepixanne y4eOHOro MarepuaJa: 2
TIpeobp a30BaHUA - [IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKMX (YHKIMH B  TPOU3BEIECHUE W
TIPOCTCHILIIX NPOM3BEIEHUSI B CyMMYy. DBplpakeHHe TPUTOHOMETpPUYECKHX (YHKIMHA Yepe3 TaHTeHC
TPUTOHOMCTPUHCCKIX | 116 10BHHHOrO apryMenTa.
BBIpQXEHU I
IIpaKkTHYeCKHe 3aHSATHSL. 6




- DOopMyIIBI CIIOKEHHUS, YIBOCHHUS, TPe0Opa30BaHHE CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUI
B niponsBenieHne. [IpeoOpasoBanme Mponu3BeACHNs] TPUTOHOMETPHIECKUX (PYHKIIHI B CYMMY.

Tema 2.4. Conep:xanue y4eOHOro MaTepuaJa: 2
Tpuronomerpiaeckne | _ [Tpocreiimme TpuroHoMeTpuyeckue ypaBHeHuUs. IIpocreilline TpUroHOMETpHUYECKUE
YPaBHCHUA 1 HEpPaBEHCTBA.
HEpaBEeHCTBA
- OOparHbple TpUTOHOMETpHUYECKHE (YHKIUH. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC,
APKKOTAHTCHC.
IIpakTH4eckune 3aHATHSA. 14
- Apxkcunyc. Pemienue ypaBHeHHs COSX=a.
- Apxkkocunyc. Perienue ypaBHeHus Sinx=a.
- Pewenue ypaBHenuii tgx=a, ctgx=a.
- TpuronomeTpuyecKkue ypaBHEHHUS.
- TpuroHomeTpu4eCcKre HEpaBEHCTBA.
- [Tpocreiimne cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUIH
- ITpoBepounas pabora no Teme «OCHOBBI TPUTOHOMETPHUM»
CamocrosiTesibHas padoTa mo pasaeny 2. 20
[ToarotoBka K MpakTHUECKUM 3aHATUAM. Pabora Haj MarepuaioM Y4eOHMKOB, KOHCIEKTOM
JeKIMi. BrInomHeHe MHAMBUAYAIbHbBIX 3aIaHUH.
Pa3nen 3. ®yHkuuu, UxX cBoiicTBa U rpadgukun
Tema 3.1. ®ynknun, ux | CogepkaHue y4eOHOIo MaTepuaa: 4
cBoficTBa M rpadukn | _ Yucnosas GpyHKIHA U ciocoObl eé 3ananus. CBoiicTsa QpyHkui. O6nacTh onpeaeneHus 1
MHOXXECTBO 3HaueHUIl (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb,
NepuoaNIHOCTh. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS, HANOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHNS,
TOYKH SKCTPEMyMa.
- [Toctpoenue rpapukoB ¢GyHkuuid. Apudmerndeckue onepanuu Hax QYHKIUIMH.
Cnoxnas ¢yHkius (komnosunus). [lonstue o HenpepbIBHOCTH (yHKIMHU. OOpaTHble QYHKINU.
O6nactp onpeneneHus ¥ 00JacTb 3HaUeHUH oOpaTrHol GyHKIMH. ['paduk oOpaTHON GYHKIUH.
IpaKkTHYeCcKHe 3aHATHS. 12

- Uccnenosanue ¢pyukiuu. [loctpoenue u ureHne rpaukoB QyHKITHM.

9




- Ob6parnbie ¢ynkuuu u ux rpaduku. [lpumepsl 3aBucUMOCTEH MEXAy NEPEeMEHHBIMU B
peabHBIX MPOLIECCaX U3 CMEKHBIX JUCLUIUIMH.

Tema 3.2. CTeneHHEIE,
MOKa3aTebHbIC,
norapudmuueckue u
TPUTOHOMETPUUYECKUE
dbynkiun. O6parHbie
TPUTOHOMETPUUYECKUE

GbyHKIIUN

Conepxxanne yueOHOro MarepuaJia:

- Onpenenenus GyHKIMA, WX cBoWcTtBa M rpaduku. IIpeoOpazoBanus TpaduKoB.
[TapaniensHblii  MEPEeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH KOOpPAWHAT W CHMMETpPHS
OTHOCHTEJIPHO Hauaja KOOPAMHAT, CUMMETPHsI OTHOCHTEIBHO MPSMOU Y = X, pacTsHKEHUE U
C)KaTHe BAOJIb OCEH KOOPAMHAT.

IIpakTnyeckue 3aHATHS.
- CaoiicTBa 1 rpaduku cuHyca, KOCUHYCA.
- CpoiicTBa 1 rpadviKu TaHTEHCA W KOTAHTCHCA.

- OOparubie TpuroHomerpuueckue QyHkuu. IlpeoOpasoBanust rpaduka QYHKIUH.
["apmonmnveckue koneOaHus.

- [TokazarenbHbie, Torapudmudeckie QyHKIHH.

- [IpoBepounast pabota no Teme «OyHKIHI»

18

CamocrosiTesqibHasi paboTa mo pasaeny 3.
[ToarotoBka K NpakTUYECKUM 3aHATUAM. Pabora Haj MarepuaioM Y4eOHMKOB, KOHCIEKTOM
JIeKIMi. BpInosHeHe NHAMBUAYAIbHbBIX 3aJaHUN.

16

2 Cemectp

Pa3nen 4. Hauana MaTeMaTH4eCcKOro aHajmn3a

Tema 4.1.
IlocnenoBarenrHOCTH

Conep:kanue y4e0HOT0 MaTepuaJa:

- CrniocoObl 3aaHusl U CBOMCTBA YHMCIOBBIX MocienoBarenbHocTeil. IlonsaTue o mpenene
MOCJIEZI0BATENIbHOCTH. CymiectBoBaHue npenena MOHOTOHHOM OrpaHUYEHHON
nocnenosarensHocTu. Ilpenen ¢ynkuuu. CymmupoBaHUE MociefoBareiabHocTe. beckoHeuHo
yObIBaroI1asi reOMeTpHUECcKast MPOTPECCHsSI U €€ CyMMa.

IIpakTH4eckue 3aHATHSA.

- Yucnaonas nociaca0BaTCJIbHOCTD, CITIOCOOBI € 3aaaHusd, BBIYHCIICHUA YJIICHOB
noCacaJ0BaTCIbHOCTH. Hpez[en OCIICAOBATCIbHOCTH.

- [Tpenen GpyHKIMH B TOUKE.

- beckoneuno y6BIBaIOI_I_[aH TCOMCTPUYICCKAA ITPOrpeCCusl.

Tema 4.2. [IponsBoaHast

Conep:kanue y4e0HOr0 MaTepuaJa:
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- [IpousBogHast (GyHKUIWH, €€ TEeOMETpHUeCKWd M ¢u3uueckuid cmbica. [IpomsBomHbIe
CYMMBI, pa3HOCTH, POU3BEJCHHS, YaCTHOTO. [TpON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHI.

IIpakTnyeckue 3aHATHS.
- Haxoxxnenmne npousBoaubix no tadmnuie. [Ipasuia u popmynsl nuddepenmpopanus.

- VYpaBHeHMe KacaTenbHOU K rpaduky Gynknuu. Haxoxaenne Hanbob1ero, HAMMEHBIIErO
3HAQUEHMs] W DSKCTpEeMasbHbIX 3HaueHWd ¢yHkuuu. MccnenoBaHue QYHKIUMM € MOMOUIbIO
IIPOU3BOIHOM.

- VYpaBHeHHE KacaTeabHOH K rpaduKy QyHKIUH.

- Haxoxnenne HamOOJbIIEro, HAWMEHBIIETO 3HAYCHHUS W OKCTPEMAJIbHBIX 3HAYCHHUI
¢dbyukmun. MccnenoBanne GyHKITMHU ¢ TOMOIIBIO TIPOU3BOTHOM.

Tema 4.3.
[TepBooOpa3zHas.
WHurerpai u ero

MIPUMEHEHNE

Conep:xanue yueOHOro MaTepuaJa:
- [TepBooOpaznas. Tabnuia nepBooOpa3HbIX. MHTErpa.

- [TonsTue ompenereHHOro uHTerpana. lIpumepbl MpUMEHEHHs] HHTErpajia B (QHU3UKE U
TCOMETPHHU.

IIpakTH4yecKkue 3aHATHS.

- Haxoxnenue nepBooOpa3HOM.

- Haxoxnenue onpenenennoro unrerpana. ®opmyna Herorona—Jleitoauna.
- [Inomane KpUBOIMHENHOM TPAICLIHAH.

- Beruucnienue miomanei miockux Guryp.

- ITpoepounast pabota «IIpon3BosHas U HHTETPaI»

CamocrosiTeqbHas padoTa 1Mo TeMam:

«IIpousBonuBas, IleppooOpaznas. Muterpan u ero npumenenue». Iloaroroska K mpakTH4eCKUM
3aHATUsAM. Pabora Hajg MarepuasoM y4eOHUKOB, KOHCIIEKTOM JIEKIMH. BbinmogHeHne
WHJBHIYAJIBHBIX 33JJaHUN.

14

Pa3nen S. YpaBHeHHsI M HEPAaBEHCTBA

Tema 5.1. YpaBHeHU U
CHUCTEMBI YPaBHEHH.
HepaseHctBa u cucremsl
HEPABEHCTB C JIByMsI
[IEPEMEHHBIMU

Conep:kanue y4e0HOTr0 MaTepuaJa:

- VYpaBHeHUs U cHCTeMBbl ypaBHEeHUH. PalnoHanbHble, HppalMOHAIbHbBIE, TOKAa3aTebHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM.
OcHoOBHBIE NPUEMBI UX pellIeHus (pa3ioKeHWe Ha MHOXXHUTEH, BBEJCHHE HOBBIX HEH3BECTHBIX,
NOJICTaHOBKA, I'paueCKUil METON).

11




- HepaBeHncrBa.  PanuonanbHble, HppallMOHAIBHBIE, IIOKA3aTelbHbIE  HEPABEHCTBA.
OcCHOBHBIE IPUEMBI UX PELICHUS.

- Hcnonb3oBanue CBOWCTB M rpaukoB (GYHKUIUH MPH PEIICHUH YPaBHEHUN M HEPABEHCTB.
Meron wuHTepBanoB. M300pakeHWe Ha KOOPAMHATHOM IUIOCKOCTHM MHOXECTBA pELICHUH
YPAaBHEHUI U HEPABEHCTB C JBYMs ICPEMEHHBIMU U UX CUCTEM.

IIpakTnyeckue 3aHATHS.

- Kopau ypaBHenuii. PaBHOcCWIIBHOCTH ypaBHeHuid. IIpeoOpa3zoBaHue ypaBHEHHI.
OcHOBHBIE IPUEMBI PEIICHHS YPAaBHEHU.

- Pewenue cucrem ypaBHeHHU.

- Hcnonk3oBanue cBOWCTB U rpadukoB (GyHKIUH A7 peLIeHHs] CUCTEM YpaBHEHUN
- Pemenne HepaBeHCTB.

- Pemienue cucrem HEpaBEHCTB.

- Hcnons3oBanue cBoWCTB U rpadukoB PyHKIUN AJIsl PEeLICHUS] CHCTEM HEPAaBEHCTB.

- IIpoBepounas pabota «YpaBHEHUS! U1 HEPABEHCTBA

10

CamocTosiTesibHasi padoTa 1o pasaeny 5.
[TonroroBka K MpakTHUECKUM 3aHATUSM. Pabora Han marepuasioM Y4eOHUKOB, KOHCIIEKTOM
JIeKIMi. BrInoTHeHNe MHAMBUAYAIbHBIX 3aJaHUN.

14

Paznen 6. KoMOMHATOpHKA, CTATHCTHKA H TEOPHS BEPOSTHOCTEH

Tema 6.1. DnieMeHTHI
KOMOWHATOPUKHU

Conep:xkaHue y4eOHOro MaTepuaJia:

- Hctopust pa3BuTHs KOMOMHATOPUKH, TEOPUHU BEPOATHOCTEM M CTAaTUCTUKH U UX POJb B
pa3IuYHbIX chepax yeroBeueCcKou Ku3HenesTeIbHOCTH. OCHOBHBIEC MOHSITHSI KOMOWHATOPHUKHU.

- Pemenne 3amau Ha mnepebop BapuaHToB. Popmyna OunHoma Hrelorona. ColicTBa
O6uHOMHaIBHBIX Kod(hdunmenToB. Tpeyronpuuk [ackans.

HpaKaneCKne 3aHATHUA.

- Pemrenne KOM6I/IHaTOpHI)IX 3aaa4 Ha IEPECTAaHOBKHU.
- Pemrenne KOM6I/IHaT0pHBIX 3a1a4 Ha COUYCTaHusI.

- Pemienue KOM6HHaTOpHLIX 3aaa4 Ha pa3MCUICHUA.

- bunom HerotoHa u tpeyronsHuk [lackans. [Ipukiagsble 3aga4u.

10

Tema 6.2. DJ1eMEHTHI

Conep:kaHue y4e0HOr0 MaTepuaJa:

12




TEOpUHU BEPOSTHOCTEN

- CoObITHE, BEPOSATHOCTH COOBITHS, CIOKEHUE U YMHOXEHHE BeposiTHocTell. Ilonstue o
HE3aBUCHUMOCTH COOBITHH.

- JluckperHas ciydaiiHas BEIMYMHA, 3aKOH €€ pacipeneiieHus. YHUCIoBbIe XapaKTEPUCTUKU
JTIMCKPETHOM CiTydaiiHO# BeMunHbl. [loHsATHE 0 3aKOHE OOJIBIIINX YHCEI.

I[IpakTu4eckne 3aHATHSA. 6
- Knaccuueckoe onpenenenne BepoSTHOCTH, CBOMCTBA BEPOSITHOCTEM.
- Teopema o cymme BepoaTHOCTEN. Berunciienue BepositHoctel. [Ipukiannbie 3agayn.
Tema 6.3. DnieMeHTHI Conep:xanne y4eOHOro MarepuaJia: 4
MaTeMaTH4eCckon - I[Ipencrapienue JaHHbIX (TaOIMIbBL, JUarpaMMsbl, rpaQuKy), reHepaabHas COBOKYITHOCTD,
CTaTHCTHKH BBIOOpPKA, cpeaiHee apupMeTHIeckoe, Meanana. IIoHATHE 0 3a1a4aX MaTeMaTH4eCKOM CTaTHCTHKH.
I[IpakTuyeckne 3aHATHSA. 8
- Pemenue npakTuueckux 3ajad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
- [IpoBepounas pabora «DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U
MaTeMaTH4eCKON CTAaTUCTUKNY.
CamocrosiTesibHast padoTa 1mo pasaeny 6. 18
[TonroroBka K mHpakTHUECKUM 3aHATUsIM. Pabora Hajn MmarepuasioM Y4eOHHUKOB, KOHCIIEKTOM
JIEKIMI. BpInosHeHrne HAMBUAYaJIbHBIX 3aJaHUMN.
Pasnen 7. I'eomerpust
Tema 7.1. [Ipsimble u Conep:xanne y4eOHOro MarepmuaJa: 2
IIJIOCKOCTH B BiaumHOe II ~
- pacnoJyioKeHHEe ABYX MpsAMBIX B IMpocTpaHcTBe. [lapamiensHocTh mpsMoOil U
HpOCTPaHCTBE miaockocTd. IlapannensHocTh MIOcKocTeld. IlepneHauKyaspHOCTh INPAMOH ¥ IIOCKOCTH.
[leprieHquKymIsIp ¥ HAKJIOHHAS.
- Yron mexay npsAMON U IUIOCKOCTBIO. JIBYIpaHHBIA YroJI. Yroid MEXAY IUIOCKOCTSMU.
IlepneHauKyIsIpHOCTH ABYX IJIOCKOCTEH.
IpaKkTHYeCKHe 3aHATHS. 16

- HpI/IBHaKI/I B3aUMHOTI'0 PacCIIOJIOKCHUA ITPSAMBIX. Vron MCKAY MPSAMBIMU.

- B3aumHoe pacnonoxeHue NpsAMbIX M IuIocKocTed. [lepneHauKkynsip M HaKJIOHHas K
IUIOCKOCTH. YTOJI MEX]y MPSMOU U IIOCKOCThIO. TeopeMbl 0 B3aUMHOM PacroIOKEHUN TPSIMOM
Y TUIOCKOCTH.

- TeopeMa 0 Tpex neprneHIUKYIsIpax.

13




- IIpu3Haky 1 CBOMCTBA NAapaJUIEIbHBIX U IIEPIEHAUKYIISIPHBIX IIIOCKOCTEH.
- PaccrosiHHE OT TOUKH 10 INIOCKOCTH, OT MPAMOM 10 INIOCKOCTH.

- PaccrosiHue MeXIy IUIOCKOCTAMH, MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXIY
MIPOU3BOJIBHBIMU (PUTYpPAMU B IPOCTPAHCTBE.

- [TapamnensHOe TPOEKTHPOBAaHME M €ro  CBOWCTBAa. B3ammHOe  pacnonokeHue
IPOCTPAHCTBEHHBIX (PHUTYD.

Tema 7.2. Conep:xanue y4eOHOro MaTepuaJa: 4
Muororpannuku. Tenan | _ Bepuunsl, pebpa, rpanu MHororpaHHuka. Ilpusma. Ilpsmas npusma. [IpaBunbHas
TMOBCPXHOCTH BPAIlCHHUA. | 1yypania . CuMMeTpus, cedeHust X 00bEM TIPU3MBL.

W3mepeHus B reoMeTpun
- [Mapannenenunen. Ky6. Cummerpusi, cedeHus 1 00beM napasuienenumnesa.
- IMupamupna. IlpaBunbHas nupamuga. YcedeHHas nupamyzaa. Terpasgp. Cummerpus,
CeueHMsI U 00bEM IMHPaAMMU/IBL.
- [lpeacraBinenne o MpaBWIBHBIX MHOTOIpAaHHMKax (TeTpasmpe, KyOe, OKTaype,
JOJIEKAdIPE U UKOCAIPE).
IIpakTH4eckne 3aHATHSA. 16
- [TocTpoenue u300pakeHuil pa3IMYHBIX BUJJOB MHOTOTPAaHHUKOB.
- ITocTpoeHue ceueHu, pa3BepTOK MHOTOIPAHHHUKOB.
- [momaae MOBEpXHOCTH.
- Bunsl cummMerpuii B mpoctpancTBe. CUMMETPHS TEJ BPALICHUS 1 MHOTOTPAHHUKOB.
- [umuuaap u koHyc. YcedeHHBIH KkoHyc. OCHOBaHHME, BbICOTa, OOKOBasi MOBEPXHOCTH,
oOpa3zyromias, pa3BepTka. OceBble CEUEHUS U CEUEHUs, TapajlieIbHble OCHOBAHUIO.
- [ap u cepa, ux ceuenus. KacarenapHas miockocTs K chepe.
- Brruncrienue miomaan moBepxXHOCTEH MUIMHAPa U KOHYyca. Beuucienue odbema mapa u
rIomasu chepsl.
- Brraucienue moniagei 1 o0eMOB.
- ITogo6ue Ten. OTHOMIEHUSI IIIOMIAIeH MOBEPXHOCTEH M 0OBEMOB OAOOHBIX Tell
Tema 7.3. KoopnuHatsl 1 | CogepxaHue y4eOHOI0 MaTepuaJia: 4

BCKTOPbI

- [IpsimoyronbHas (AexapToBa) cucTeMa KoopauHar B npocTtpanctse. dopmyna paccTosHus
MEeXAy AByMsl Toukamu. Bexropsl. Monyne BekTopa. PaBeHCcTBO BeKTOpOB. ClI0KEHHE BEKTOPOB.
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VYMHOXEHHE BEKTOpa Ha YHUCIIO. Paznoxenue BCKTOpaA 110 HAaIIpaBJICHUAM.

- Yron Mmexnay aBymsi Bekropamu. [Ipoekuus Bekropa Ha ochb. KoopauHaTthl BekToOpa.
CkansipHO€ NPOM3BEACHHE BEKTOPOB. lIcmonb3oBaHHWE KOOPAMHAT U BEKTOPOB IPH PELICHUU
MaTeMaTHYeCKUX M MPUKIAIHBIX 3a7a4.

IIpakTH4eckune 3aHATHSA. 14
- Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTemMa KOOpAUHAT B IPOCTPAHCTRE.
- YpaBHEHUE OKPY)KHOCTH, CHEphI, IITOCKOCTH.

- Paccrostnue mexy Toukamu. JIeHCcTBUS ¢ BEKTOPaMU, 3aIaHHBIMU KOOPJAMHATAMM.
- CkansipHoe Tpou3BEICHUE BEKTOPOB.

- BeKTOpHOG YpaBHCHHC HpHMOﬁ u 1maockoctu. HMcnonb3oBanue BCKTOPOB IIpH
A0Ka3arcJIbCTBEC TCOPEM CTCPCOMECTPUU.

- IIpoBepounast pabota «I eomeTpusi»

CamocrosiTesibHast padoTa 1o pasaeny 7. 20
HOI[FOTOBKa K MNPAKTHYCCKHUM 3aHATHAM. Pabora Hag MarcpuajioM y‘-Ie6HI/IKOB, KOHCIICKTOM
JICKIMiA. BhIMOTHEHHE WHIMBUAYAIbHBIX 3a/IaHU.

Bcero: 352

JI1s XapaKTepUCTUKU YPOBHS OCBOCHMS y4€OHOIO Marepuasa UCIONb3YIOTCS CAeIyIoIe 0003HaAYCHHUS:

1 — o3HakOMHUTENBHBIN (Y3HABaHHE PaHEe U3YUYEeHHBIX 0OBEKTOB, CBOMCTB);

2 — PETPOAYKTHBHBIH (BBIIOIHEHHUE ACITEITHHOCTH IO 00pas3Ily, HHCTPYKIIMH WIHA IO PYKOBOJICTBOM);

3 — MpOAYKTUBHAA (TJIAHUPOBAHUE U CAMOCTOSATEIILHOE BHIMOJIHEHHUE JESITEIbHOCTH, pellIeHHe IPOoOIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHO¥ /1esiTeIbHOCTH CTYI€HTOB

Cooepcanue odyuenusn

Xapakmepucmuka 0CHOGHbBIX 61008 YUeOHOIU OeamenbHOCHU
odyuarouezoca (na ypoene yueoHvIx 0eiicmeuit)

BBenenue

. O3HaKOMIJICHHE C POJIbI0 MAaTEMAaTHUKHM B HAYKE, TCXHHKE,
9KOHOMUKCE, I/IH(bOpMaI_[I/IOHHBIX TCXHOJOTHUAX H HpaKTquCKOﬁ
JACATCIIBHOCTH. O3HaKOMJIEHHE C oeJsIMU M 3aJadaMMd HU3Yy4YCHUA

MateMaTHKu 1pu ocBoeHun npodeccuit CIIO u cnenmanbHOCTEH
CI1IO

AJI'EBPA
Pa3Butne noHsTus o . Brimonnenue apudmeTHdeckux EWCTBHM HaJ YHUCIAMU,
qucie coueTrasi yCTHbIE U MUCbMEHHBIE PUEMBI.
. Haxoxxnenne mnpuOMMKEHHBIX 3HAUYEHWW BEIIMYMH U

MOTPEIIHOCTeH BBIUUCICHUH (aOCONIOTHOW W OTHOCHUTEIHHOW);
CPaBHEHHE YHCIIOBBIX BbIPAKCHHIA.

. Haxoxzaenue ommnbok B IpeoOpa3oBaHUSAX U BBIUYMCICHMSIX
(OTHOCHUTCS KO BCEM MMYHKTAaM MPOrPaMMBI)

KopHu, crenenn,
JOorapu(pmol

. O3HakomyIeHME C TIOHSATHEM KOpHS N-W  CTEMNEHH,
CBOMCTBAMHM PAJUKAJIOB U IIpaBUIaMU CPABHEHUSI KOPHEH.

n DopMyJIMPOBAHUE ONPEACIICHUS KOPHA U CBOMCTB KOPHEH.
Boluncnenne u CpaBHEHUE KOPHEH, BBIIOJIHEHHE MPUKUIKU
3HAYEHUs KOPHSI.

. [Ipeobpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKECHU,
CoAEpKaINX PaTUKaIbI.

. Boimonnenue pacueroB 1o ¢opmynaMm, CcoAepKaiiuM
paguKanbl,  OCYIIECTBIsAE  HEOOXOAUMBIE  IMOACTAHOBKU U
npeoOpa3oBaHus.

. OrnpesenieHe paBHOCUIIBHOCTH BBIPAKEHUM C paauKallaMH.
Pemienue uppanmoHanbHbIX YPaBHEHUN.

. O3HakoOMJICHHE C TIOHSTHEM CTEMEeHU C JEeHCTBUTEIbHBIM
IOKa3aTeJieM.

. HaxoxneHne  3Ha4eHMl  CTENEHW, MCHOJB3YyS  IIpHU
HEO0OXOIUMOCTH UHCTPYMEHTAIbHBIE CPEICTRA.

. 3anuceiBaHWE KOPHS Nn-d CTENEHW B BUAE CTENEHU C
JIpOOHBIM TTOKAa3aTeIeM U Ha00OpOoT.

. @opMyJIMPOBAHUE  CBOWCTB  CTeNeHel.  Beruucienue
CTEIEHEN C PAallMOHAJIBHBIM MOKA3aTEIEM, BBIIIOJIHEHUE MPUKUIKU
3HAYEHUS CTENIEHU, CPABHEHUE CTEIEHEN.

= [Ipeobpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKECHUI,
coAepXKalluX  CTENEHH, TPHUMEHSAS  CBOMCTBA. Pemenue
MOKa3aTeJIbHBIX YPABHEHUM.

. O3HakoMJIeHHE C NPUMEHEHHEM KOPHEW M CTENEeHEeW Ipu
BBIYMCIICHUM CPEIHUX, JEIICHUU OTPE3Ka B «30JIOTOM CEYECHHU.
Penienue nmpukiIaaHbIX 3a/1a4 HAa CJIIOKHBIE TPOIEHTHI

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU

. Brimonnenue npeoOpa3oBaHUil BBIpaKEHHH, MPUMEHEHHE
(dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapu(pMOB.

. Onpenenenue o0nactu JIOITYCTHUMBIX 3HAUEHUN
jJorapuMUUecKoro BbIpakeHUs. Pernenue JorapupmMUUYECKHX
YPaBHEHUNU

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC TOHATHUSA

= N3yueHne paguaHHOTO METOJa U3MEPEHHUS YIII0B BPALLECHUS
U UX CBSA3M C IrpagycHON Mepoil. M300paxkeHue yrioB BpalleHHus Ha




OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKECHHEM.
" DOopMyIMpOBaHUE  ONPEACICHUM  TPUTOHOMETPUYECKUX
(GyHKUUH U1 YIJIOB IOBOPOTA M OCTPHIX YIVIOB MPSIMOYTOJIBHOI'O
TPEYroJbHUKA 1 00BSICHEHNE X B3aUMOCBS3H

OcHoBHBbIE = IIpuMeHEHHE OCHOBHBIX TPUTIOHOMETPHYECKHX TOXKIECTB
TPUTOHOMETPHYECKHE JUI BBIYMCIICHUS 3HAUYEHUH TPUTOHOMETPHUYECKUX (DYHKIHMHA 110
TOXKIECTBA OJIHOM M3 HUX
IIpeoOpazoBanus = N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPHUM: (HOPMYJIbI
NpocTeimux CIIOXKEHMS, yJIBOEHUS, npeoOpa3oBaHuUs CYMMBI
TPHTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUI B IPOU3BEICHUE U IIPOU3BE/ICHHS B
BBhIPAKEHUi CyMMYy M  IPUMEHEHME  IpPU  BBIUHUCICHUM  3HAYCHUS
TPUTOHOMETPUYECKOIO BBIPAXKCHMSI M YIIPOILLEHHUS €rO.
. O3HakOMJIEHHME CO CBOMCTBAaMM CHMMETPUM TOYEK Ha
€IMHUYHOW OKPY)KHOCTU M NPUMEHEHHE UX Ul BbIBOAA (HOpMYI
IIPUBE/ICHUS
IIpocreiimmue = Pemenne no ¢opmysiaM W TPUTOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETPUYECKHUE IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
ypPaBHEHHS U = [IpumeHeHnne OOIIMX METOAOB pEIIEHUs ypaBHEHMH
nepasencmea (mpuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJl pa3jIoKEeHUs Ha
MHOKUTEIH, 3aMEHBbI HIEpPEMEHHOIN) pu peleHnn
TPUTOHOMETPUUECKUX YPaBHEHUH.
= YMeHue oTMeuaTb Ha Kpyre peleHus MpPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHUHYC, aDKKOCHUHYC, | ® O3HakoMJIEeHHE C HOHSITUEM 00paTHBIX
APKTAaHIr'eHC Yuciaa TPUTOHOMETPHUUECKUX (PYHKIIHA.
= W3ydyeHnue  ompenencHuil  apKCHUHYcCa,  apKKOCHHYCA,

apKTaHreHca uwucina, ¢GopMynupoBaHHE UX, H300pakeHHE Ha
€AMHUYHON OKPY>KHOCTH, IPUMEHEHUE TP PELIEHUU YPAaBHEHUM

®YHKIMHU, UX CBOMCTBA U TPAOUKHU

®yukuun. [lonsaTue o
HeNnpepLIBHOCTH
byHkumnu

. O3HakoMJICHHE C TIOHSATHEM TIEPEMEHHOM,
3aBUCUMOCTEH MEX]ly IepeMEHHBIMHU.

. O3HakoMJIeHHE ¢ TOHATHEM TIpaduKa, ONpeseseHue
NPUHAIEKHOCTH TOYKM rpaduky ¢yHkouu. OnpeneneHue Mo
dbopmyne TpocTeiiield  3aBHCUMOCTH, BHJa €€ rpaduka.
Beipaxxenue no ¢popmyiie oJHON MepeMEHHOM Yepe3 Apyrue.

. O3HakoMJIeHHE C oTpeieIeHuEM byHKIMH,
(bopMynupoBaHUe €ro.

= Haxoxxnenune obGnactu omnpeneneHuss U 00JacTH 3HAYEHUU

byHKIIMHN

IpuMepamMu

CpoiicTBa pyHKIMH.
I'padpuueckasn
HHTepIpeTanus.
IIpumeps!
(pYHKIMOHAJIBHBIX
3aBHCUMOCTEH B
peaJIbHbIX

npoueccax 1 sBJIeHUAX

. O3HakomieHre c IpuMepamMmu (GyHKIIMOHATIBHBIX
3aBHCHMOCTEN B pEaJIbHBIX NIPOLIECCAX U3 CMEKHBIX AUCLUIIINH.

= O3HakoMiIeHHME €  JOKa3aTeIbHBIMU  PaCCyKICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEWHOW U KBaJApPaTUYHOH (DYHKIHIA,
MPOBEJICHUE  MCCIEAOBAaHUS  JIMHEWHOW, KYCOYHO-JIMHEIHOM,
NpOOHO-TMHEHHOW M KBaApaTUYHOM (YHKIMI, MOCTpPOECHUE HX
rpajuxoB. Iloctpoenne u  uTeHue TrpapuKOB  (PYHKIIHIA.
HccnenoBanue GyHKIHUH.

. CocraBnenne BHUJIOB (QYHKIUI 1O JaHHOMY YCJIOBHIO,
peLICHHE 3aa4 Ha DKCTPEMYM.

. Brinonnenue npeoOpa3oBanuii rpaduka GyHkuuu
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Ooparnblie pyHKUIMH

= N3yuenne noHsaTHs 00paTHON (YHKIIUH, OTIPECICHHE BHU/IA
U TocTpoeHHe rpaduka oOpaTHOW (YHKIMHM, HaXOXKICHHE ee
oOnacTu onpeneneHus U obsnactu 3HadyeHuil. [lpumenenue cBoiicTs
(GyHKUMH TpH HMCCIEIOBAHWM YpPAaBHEHHWH M PpEIICHUM 3a7ad Ha

HKCTPEMYM.
. O3HaKOMJICHHE C TIOHSITHEM CJI0XKHON (PYHKIUHU
CreneHnble, = Boruncnenue 3HaueHuit GyHKIMI 110 3HAYSHUIO apryMeEHTa.
NoKa3aTejbHbIE, = OmnpeneneHue TMONOXKEHUS TOYKM Ha Tpaduke 1o ee
Jorapupmuyeckue u KOOpJMHATaM U Ha00OpOT.
TPUTOHOMETPHYECKHUe = Hcnonp3oBanne CBOMCTB  (YHKIMIA A CpaBHEHUS
pynkumnu. O0parHbie 3HAaYEHUI cTerneHel u Jorapu@mos.
TPUTOHOMETPHYECKHUe = [MocTtpoenne rpadUKOB CTEMEHHBIX W JOTapUPMHUYECKUX
¢pyHKunH GbyHKIHIA.
. Pemenne moka3aTeNbHBIX U JIOTapU(MUYECKUX ypaBHEHHUN
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAM.
o O3HaKOMJIEHHE C MOHSITHEM HENPEPBHIBHON MEPUOIUYECKON
byHkuy, (GopMynHpoBaHHE CBOICTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaPHUKOB.
. O3HakOMJIEHHE C MOHSATHEM TapMOHUYECKHX KojeOaHui u
[IpUMepaMu TApMOHMUYECKUX KOJIeOaHUI /JIs ONMMCaHUs MPOLIECCOB
B (hu3HKe U Ipyrux o0JIacTIX 3HAHUS.
o O3HakOMJIEHHE C TOHSATHEM pa3pbIBHON MEPUOJUYECKON
byHKIIMKM, (GOpMYyTUpOBAHHWE CBOICTB TaHIeHCAa M KOTAHIEHCA,
MOCTPOCHUE UX IPaQHUKOB.
. [Ipumenenue cBONCTB (YyHKIUH Al CpaBHEHHs 3HAUCHUU
TPUTOHOMETPHUYECKUX (YHKIWH, pPEIICHUS TPUTOHOMETPHUECKUX
YpPaBHEHUU.
. [Toctpoenne rpadukoB O0OpaTHBIX TPUTOHOMETPUUECKHUX
GbyHKLIUH 1 onpeiesieHne o TpadukaM UX CBOMCTB.
. Brinonnenue npeoOpa3zoBanus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBarenbHOCTH . O3HakoMJIeHHE C MOHITHEM YHUCIIOBOM

MOCIIEA0BATEIBHOCTH, CIOCO0AMU €€ 3a/laHus, BBIYHCICHUSMU €€
YJIEHOB.

= O3HakoMJIEHHE C IOHATHEM IIPEJENa MOCIEA0BATEIbHOCTH.
. O3HaKOMJIEHHE C BBIUYMCICHUEM CYMMBI 0ECKOHEUYHOT 0
YHCIOBOTO psia Ha TpPUMEPE BBIYHCICHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOIN MPOTPECCUH.

. Pemenne 3amay  Ha nOpuMeHeHHE (OPMYJIBI  CyMMBI
0ECKOHEYHO yObIBaIOIIeH reOMeTpUUEeCKON IPOrpeccuu
IIpousBoaHas u ee - O3HaKOMJIEHHE C TIOHATHEM POU3BOTHOM.
NpuMeHeHHe . N3yuenne u GOpMyTHpOBaHHE €€ MEXaHHYECKOTO W

reOMETPUYECKOTr0 CMBICNIA, H3YyY€HHE alrOpUuTMa BBIYUCICHHS
MPOM3BOIHONW Ha TIPUMEpE BBIYHMCICHUS MTHOBEHHOH CKOPOCTH U
YIJI0BOT0 KOA(HUIIMEHTa KacaTeIbHOM.

= CocrapneHnre ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

. VYcBoenne — mpaBmwi AU QepeHIUpOBaHUSA,  TAOIUIIBI
NPOM3BOJMHBIX  JJEMEHTApHBIX  (DYHKIMA, TPUMEHEHHE  JUIS
muddepeHupoBanuss  (QYHKUMN,  COCTAaBICHHMS  YpaBHEHHS
KacaTeJIbHOM.

. W3yuenne TeopeM O CBSA3M CBOWCTB (YHKUMH U
IPOM3BOTHON, (OPMYIHPOBKA UX.
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= [IpoBenenne ¢ MNOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUSA
GbyHKIMH, 32 TaHHOU (HOpMYIIOH.

. YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIIMHM M TPOU3BOIHOU I10
uX rpapukam.
. [lpumeHeHne MNPOM3BOAHOW Ui pEHICHUs 3amad  Ha

HaXO0XJICHUC HaI/I6OJIbH_I€I‘O, HaAaMMCHBIICTO 3HAYCHHUMA MW Ha
HaXO0XICHHUEC OKCTPEMYMaA

IIpousBoaHasi u
HHTErpaJ

. O3HakoMJICHHE C TIOHATHEM HHTErpaia i nepBooOpa3Hoi.

= W3yuenue npaBuiia BBIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— Jlelibnuna.

= Pemenne 3amau  Ha CBA3b  NEepBOOOpa3sHOM U ee
NIPOM3BOIHOM, BBIYHCIICHHE TIEPBOOOPA3HOM 11l JTaHHOW (QYHKIINU.
= Pemenne 3amad  Ha  NpUMEHEHHE  UHTErpaja s

BBIYUCICHUA (1)I/I3I/I‘ICCKI/IX BCJINYHH U HHOH_[aIIef/’I

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
JABYMS IlepeMeHHbIMH

. O3HakoMJICHHE C MPOCTEHINMMH CBEACHUSMU O KOPHSX
anredpanvyecKux YpaBHEHU, MOHATUSAMHU HCCIeA0BaHUS
YpPaBHEHUH U CUCTEM YPABHEHHIA.

. N3yuenune Tteopunm paBHOCUIBHOCTUM YPAaBHEHUW U €€
npuMmeHeHus. [loBropeHue 3amucu  pelmIeHHs]  CTaHJAPTHBIX
yYpaBHEHUM, MPUEMOB MIPeOOpa30BaHUs ypAaBHEHUH ISl CBEICHUS K
CTaHJIAPTHOMY YPaBHEHHUIO.

. Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[IOKAa3aTeNbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.
. Hcnonb3oBanue cBoiicTB u rpadukoB (yHKUMNA Ams

pemieHuss ypaBHeHUH. [loBTOpeHHnE OCHOBHBIX MPUEMOB pPELLEHUS
CUCTEM.

. Pemlenne ypaBHEHHMH € TPUMEHEHHMEM BCEX IIPHUEMOB
(pa3noXeHusT Ha MHOXHTEIH, BBEJIEHHS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Irpa)iuecKoro MeTo/1a).

= Pemenne cuctem ypaBHEHUH C NPHUMEHEHUEM pa3IMYHBIX
Croco0O0B.

. O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMH PellIeHHs] HEPABEHCTB
U HCMOJb30BaHUE CBOMCTB M IrpaukoB (QyHKUMH TpU pelIEHUU
HEPABEHCTB.

= Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB ¢ MPUMEHEHHUEM
pa3IUYHBIX CIOCOOOB.

. [IpumeHeHne MaTeMaTHMYECKUX METOAOB Ul pelIeHUus
coJepXkKaTelbHbIX 3a/lad M3 pPa3IMYHbIX oOnacTteil Hayku u
npakTUKU. VHTepnpeTupoBaHUE pe3yabTaTOB C YYETOM pealbHBIX
OrpaHUYECHUN

3JEMEHTHBI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIE IOHATHUSA
KOMOUHATOPUKH

- W3yuenne mnpaBuiaa KOMOWHATOPUKH W TNPUMEHEHHUE MpU
peleHn KOMOMHATOPHBIX 3a]1ay.

- Perenne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa H Mo
MIPaBUITy YMHOXEHUSI.

. O3HakoMJIEHHE c MIOHATUAMU KOMOWHATOPHKH:
pa3MelIeHUsIMH, COUYETaHUSIMU, TIepeCTaHOBKaMH U (OpMyJIaMH JIJIst
UX BBIYUCIICHUS.

. OObscHeHHe M TpuMeHeHHe (OpMyN IJs BBIYUCICHUS
pa3MeIIeHN, IEPECTAaHOBOK U COUYETAaHUM MPU PELICHUH 3a/1a4.
. O3zHakomyieHne ¢ OuHOMOM HpIOTOHa M TpPEyrojJbHUKOM
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ITackamns.

. Pemenue npaktuyeckux 3azad ¢ UCIOJIb30BAHUEM MOHSATHN
Y TIpaBUJI KOMOMHATOPUKH
DJieMeHThI TeOpUun . N3ydyeHne KIacCHMYECKOrO0 ONPEAEIEHUS BEPOATHOCTH,
BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
" PaccmoTpenne npuUMEpOB  BBIYMCIEHUS  BEPOSITHOCTEM.
Pemenure 3a1ay Ha BEIYMCICHUE BEPOSITHOCTEH COOBITHIT
IIpeacraBiieHne JaHHBIX | ® O3HakoMJIEHUE C MPECTABICHUEM YHCIIOBBIX JIAaHHBIX U UX
(TabuuIbl, THATPAMMBI, | XapaKTCPUCTUKAMMU.
rpaq)mm) - Pemenue IIPAaKTHYCCKUX 3a7a4 Ha 06pa60TKy YU CJIOBBIX
JIAHHBIX, BBIYNCIIEHUE UX XapPaKTEPUCTHUK
I'EOMETPU
IIpsiMble ¥ MJIOCKOCTU B | ® ®opMyJIUPOBKAa U TIPUBEACHUE JI0KA3aTEJIbCTB MPHU3HAKOB

NPOCTPAHCTBE

B3aMMHOTI'0 PACIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH. Pacrio3HaBaHue
Ha 4Yeprekax M MOJAENAX PA3JIMYHBIX CIIy4aeB B3aWMHOIO
PacIOJIOKEHUS NPSIMBIX M INIOCKOCTEN, apIyMEHTHPOBAHUE CBOUX
CYXKJICHUU.

n @opMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOIWCTB
[apaJUIEJIbHBIX U NEPIEHAUKYIISPHBIX ITUIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

= BrinosiHeHue NocTpoeHus yriaoB MeXAY NPSMBIMH, IPSIMOU
U IUIOCKOCTBIO, MEXKAY IUIOCKOCTSAMH II0 ONUCAaHUIO W
pacrno3HaBaHUE UX HA MOJEIIAX.

. [IpuMeHeHne IPU3HAKOB U CBOWCTB PACIIOJIOKEHHUS IIPSMBIX
Y IUIOCKOCTEW IIPU PELICHUH 3a1a4.

. N300paxkenne Ha pHUCYHKax M KOHCTPYHPOBAHME Ha
MOJIEJISIX NEPIEHIUKYIAPOB U HAKIOHHBIX K IUIOCKOCTH, NPSMBIX,
MapaJUIEIbHBIX INIOCKOCTEM, YIVIOB MEXKY PSIMOU U INIOCKOCTBIO U
000CHOBaHHE TOCTPOCHHUSI.

. Pemenne 3a1a4 Ha BBIYMCIIEHME T€OMETPUYECKUX BEIMYHH.
OnucelBaHME PAaCcCTOSAHMS OT TOYKU O IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXAY IIIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIIMHUCS
HPSMBIMU, MEXKAY MPOU3BOIBHBIMH (PUTYpaMU B IIPOCTPAHCTBE.

. Q@OopMyNIMpOBaHHE W JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEeM CYIIECTBOBAHHUS, CBOMCTBA).

= N300paxenne Ha uepTekax M MOJENSIX pacCTOSHUS U
000CHOBaHME CBOMX CyXIeHMHA. OmnpeneneHHe M BBIYHCICHHUE
paccrossHui B mpocTpaHcTBe. [lpumeHenue ¢GopMynl u Teopem
IJITAHUMETPUH IS PEIICHUS 3a1a4.

. O3HakoMJIeHHE c MTOHATHEM [apajuIeIbHOT O
IIPOEKTUPOBAHUSA U €ro cBorcTBamMu. GopMyIupoBaHUE TEOPEMBI O
IIJIOIIA M OPTOTOHAJIBHOM MPOEKIIMM MHOTOYTIOJIbHHKA.

- [Ipumenenne Teopuu 111 OOOCHOBAHUS MOCTPOCHHM U
BBIYMCIICHUM.

- AprymMEHTHpOBaHHE CBOUX CYXKJIEHUH O B3alMMHOM
PacnoI0KEeHUN NPOCTPAHCTBEHHBIX PUTYP

MHororpanHuKHu

- Onucanne W XapakTEpUCTUKA  PA3JIMYHBIX  BHJIOB
MHOTOIPAHHUKOB, IEPEUYNCIICHNE UX JIEMEHTOB U CBOMCTB.

. N3006paskeHre MHOTOTPaHHUKOB M BBIIIOJIHEHNE TIOCTPOCHUS
Ha U300paXKeHUAX U MOJAEISX MHOTOIPaHHUKOB.

= Boluucnenue  JIMHEMHBIX  JJIEMEHTOB W YIVIOB B
IIPOCTPAHCTBEHHBIX KOHQUIypanusx, apryMEeHTHPOBAHHE CBOUX
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CYKICHU.

. XapakTepucTuka ¥ H300paKeHHE CeueHHs, pa3BEpTKU
MHOI'OI'PaHHHUKOB, BBIYMCICHHUE IUIOIAAEH TOBEPXHOCTEH.

. [loctpoenne nmpocTeHmMX ceuyeHud Kyba, IPU3MBL,
nupamubl. [IpuMenenne pakToB 1 CBeIeHUH U3 IUIAHUMETPUH.

= O3HakOMJIEHME C BHJAMU CHUMMETPUN B IIPOCTPAHCTBE,
(dopMynMpoBaHUE OIpEleNeHu M CBOMCTB. XapaKTepUCTUKA
CUMMCTPUHU TCJI BpAallICHUA U MHOTOTPaHHUKOB.

. [IpuMeHeHne CBOMCTB CHMMETPHH MPU PEIICHUH 3a7a4.
. Hcnonb3oBanue mpruOOPETEHHBIX 3HAHUH JIJIS KCCIICIOBAHUS
1 MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.
. N300pakeHNe OCHOBHBIX MHOTOTPAHHHKOB W BBIITOJIHCHUE
PUCYHKOB TI0 YCJIOBHSIM 3a/1a4
TeJsia moBepxXHOCTH . O3HakOMJICHHE C BHJIaMH TeJ BpamleHus, popMyIupoBaHue
BpallleHus WX ONpPEICIICHUN U CBOMCTB.
. DopMyIHpPOBAHUE TEOPEM O CEYCHHUH IIapa IJIOCKOCTHIO U
MIJIOCKOCTH, KacaTeIbHOM K cdepe.
. XapakTepucTuka M U300paKEHHE Tl BpalleHus, HX
pa3BEpTKH, CCUCHHUS.
. Pemenne 3amay Ha TOCTpOEHUE CEUEHHWN, BBIUMUCICHUE

JUTMH, PAacCCTOSIHUH, yIIIOB, Tuiomianei. [IpoBeneHne noka3aTenbHbIX
pacCyXJIeHUM MpHU PEIICHUH 3aa4.

. [IpuMeHeHHe CBOMCTB CUMMETPHM IpPU pEIIEHUM 3ajauy Ha
TeJla BpaleHUs, KOMOMHAIIUIO Tell.
. N300pakeHre OCHOBHBIX KpPYIJIBIX TeJl U BBIIIOJHEHHUE
PHUCYHKA 10 YCJIOBHIO 33/1a4H
H3mepenns B . O3HakomJIeHHME ¢ MOHATUSAMHM IUIOIAQAM U o0beMma,
reoMeTpHuu aKCUOMaMH U CBOWCTBaMH.
= Pemienue 3aau Ha BBIUMCIIEHHUE IJIOMIAAEH MIOCKUX (HUTYD
C TPUMEHEHUEM COOTBETCTBYIOUIMX (opMysl U (HaKTOB U3
IUTAHUMETPHH.
. N3yuenne TEOpEM 0 BBIYMCIICHUH 00BEMOB

MPOCTPAHCTBEHHBIX TN, PElIeHHe 3aJad Ha NMpUMEHeHue Qopmys
BBEIYHCIIEHUS 00BEMOB.

. WN3ydyenne  ¢opmyn s BBIUMCICHHS  IUIOIIaed
MMOBEPXHOCTE MHOTOIPAHHUKOB U TEJ BPAILICHUS.
= O3HakoMJI€HME C  METOJOM  BBIYMCIEHUS  IUIOLIATU
MMOBEPXHOCTHU C(HEpHI.
. Pemienue 3agau Ha BBIUMCIEHUE IUIOMIAJEH MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEJI

Koopaunarel n BekTOpbHI | ® O3HakoMJIEHHE C IOHATHEM BeKTOpa. M3yueHnue nekapToBoi

CUCTEMBI KOOpAWHAT B IMPOCTPAHCTBE, INOCTPOCHUEC IO 3aJaHHBIM
KOOpJAUHATaM TOYCK U HHOCKOCTeﬁ, HaXOXJACHUC KOOPAUHAT TOYCK.

. Haxoxnaenue ypaBHEHHI OKPYXHOCTH, c(hepbl, MIOCKOCTH.
Beruncienne paccTossHUN MEK1y TOYKAMH.
. N3yueHne  CBOWCTB  BEKTOPHBIX  BEIMYMH, IPABUII

Pa3jIoKCHUSA BCKTOPOB B TPCXMCPHOM IIPOCTPAHCTBC, IIPABUIT
HaXOXICHUA KOOpJAWHAT BCKTOpa B IHPOCTPAaHCTBE, IIPABUIL
IICﬁCTBPIﬁ C BCKTOpaMH, 3aIaHHBIMU KOOpJIMUHATAMMU.

. [IpuMeHeHne Teopuu NpU pPElICHUH 3a/1ad Ha JIEUCTBUS C
BEKTOPAMH.
. N3yuenne CKAJIIPHOTO ITPOM3BEICHUS BEKTOPOB,
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BEKTOPHOTO YIPAaBJICHUSA MPsIMOM U TUIOCKOCTU. [IpumeHeHune
TCOpHUU TIpU PCUHICHUU 3alda4 Ha I[€I>'ICTBI/I$I C BCKTOpaMu,
KOOPJMHATHBIN METOJl, MPUMEHEHHE BEKTOPOB JJISl BBIYMCICHUS
BCJIMYHMH YIJIOB U paCCTOHHHﬁ.

= O3HakOMJIEHHE C JJOKa3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU
(6] B3aUMHOM PacCIIOJIOKCHHU N IIPpAMBIX u IJIOCKOCTEH C
HCIOJIb30BAaHUEM BEKTOPOB

3. YCJIOBUS PEAJIN3ALIMA PABOUYEN ITPOI'PAMMBI YYEBHOM TV CHUILIMHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecedyeHn 10

Peanu3auus yyeOHOW QUCHMIUIMHBI TpeOyeT Hajauuus y4eOHOro KaOHWHEeTa, OCHAIEHHOIO
CHeUaIN3UpOBAaHHON y4EOHON MEOEIbIO U CpeACTBaMU O0yUYEHHUS.

OO6opynoBanue y4yeOHOro kKaOMHETa: MOCAJO0YHBbIE MECTa IO KOJUYECTBY OOydYarOLIMXCS;
pabodyee MECTO TMpenoAaBaTessi; KOMIUIEKT Y4YeOHHKOB II0 MaTeMaTHKe; KOMIUIEKT HarlIsIHBIX
O0COOUI; KOMIUIEKT TECTOBBIX U MHUBH1yaIbHbBIX 3aJaHUH.

Texnuueckue cpeacTBa oOydeHHUs: MHTEPAKTUBHAS JIOCKA C JIMIEH3UOHHBIM MPOrPaMMHBIM
o0ecriedeHrneM, MylIbTUMeIUITHOE 000pyI0BaHUE, CBOOOAHBIIN JOCTYIl B UHTEPHET.

[Ipn peanuzanuum paboueld mporpammsl yueOHOM aucuuiumabl OY/[.04 «MaremaTuka»
MOJKET OBITh MCITOJIL30BaHO IMporpaMmHuoe obecrneuenne Big Blue Button (BBB), Moodle, SI-awuck.

3.2. Undopmanuonnoe odecneyenue. [lepeuenb pekoMeHayeMbIX YUeOHbIX H3TAHMIA,
HHTEPHET-PECYPCOB, 10NMOJTHUTEILHOMH JTUTEPATYPbI
OcHoBHast TUTEparypa:

1. KouetkoBa, 1. A. Marematuka. [Ipaktukym : yaeOnoe mocooue / 1. A. Kouerkona,
K. U. Tumomko, C. JI. Cenesenb. — Munck : PecnyOnukaHCKUN MHCTUTYT MPOQECCHOHATBHOTO
obpazoBanus  (PUIIO), 2018. — 505 c¢. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (nara o6pamenus: 29.05.20). — Pexxum moctyma: s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

2. AxwmetranueBa, B. P. Marematuka. Jluneiitnas anrebpa : yueOHoe mocodue / B. P.
AxwmerranmueBa, JI. P. TamsyrogunoBa, M. W. TamsyrmunoB. — MockBa: Poccuiickuit
rocy/apcTBeHHBIH yHUBepcuteT mpaBocyausi, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(nara obpamenus: 29.05.20). — Pexum moctyma: s
aBTOPH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

3. I'opromikun, A. I1. Matemaruka: yuebnoe noco6ue / A. I1. ['opromikuH ; nox pen. M.
U. Bonunuapa. — CaparoB :A# [lu Op Meaua, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.html (mara o6pamenus: 29.05.20). — Pexxum moctyma: s
aBTOPU3. NIOJIb30BATENEH. — TEKCT: 2IEKTPOHHBIN.

4. ®omunbix, E. M. Maremartuka. [Ipaktukym : yueOHoe nocodue / E. 1. ®oMuHbIX. —
MuHck : PecrryOnmkanckuii THCTUTYT npodeccuonanpaoro oopasosanus (PUIIO), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (nara oOparueHwus:
29.05.20). — Pesxum octyma: 11t aBTOPH3HP. MOJIb30BaTENCH

5. Kopo6eitnukosa, 1. FO. Maremaruka. Teopust BeposTHOCTEH : yaeOHOE TocoOue Jiist
CIIO / 1. 1O. Kopob6eitaukosa, I'. A. Tpy6Genkas. — Capatos : [Ipodhobpazosanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html (gara o6pamenus: 29.05.20). —
Pexxum goctymna: st aBTOpU3. MoJb30BaTesied. — TEeKCT : ANEKTPOHHBIM.

6. MyxamernunoBa, P. I. Maremaruka. IlogroroBka k @enepalbHOMY HHTEpPHET-
sK3aMeHy: ydeOHo-mertoamueckoe mocoome mms CIIO / P. I MyxameraunoBa. — CaparoB :
[TpodobpasoBanue, 2019. — 117 C. — 978-5-4488-0256-0. — URL:

http://www.iprbookshop.ru/83655.html, (mara o6pamenus: 29.05.20). — Pexum mocryma: s
aBTOPU3. IOJIB30BaTeNIel. — TEKCT : 3JIEKTPOHHBIN.
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JlomonHUTEIbHAS TUTEPATYPA:

1. bamvakor M.UM. MaremaTtuka: anrebpa ¥ Hadajlla MaTeMaTHYEeCKOTO aHAJIN3a,
reoMeTpusi: OJIEKTPOHHBIA  y4e0.-MeTOJl. KOMIUIEKC /IS CTYAEHTOB HpOQecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alliii, OCBauBarOIIKX Mpodeccuu u cneruanbHoctu CI10. — M.,2017.

2. Konsrur FO.M., Tkauea M. B, ®@enepoa H. E. u np. Maremartuka: anredpa u
Hayaja MaTeMaTH4ecKoro aHaiuza. Anredpa M Hadalla MaTeMaTU4yeckoro aHanusza (0a3oBbId U
yriay6nennsiit ypoau). 10 kimace / mon pen. A. b. Xuxdaenko. — M., 2014.

3. Komsarun FO.M., TkaueBa M. B., ®enepora H. E. u np. MaremaTtuka: anrebpa u
Hayaja MaTeMaTHMYeCKOro aHaiu3a. AnreOpa M Havajga MaTeMaTHYecKoro aHanmu3a (0a30BbIA U
yrayoseHHbii ypoBHu). 11 kmace / mox pen. A. b. XKwxkuenko. — M., 2014.

4. N3yuenne reomerpun B 10-11 xitaccax: Meroa. pekomeHnnanuu k y4e0.: Ku. g
yuurenst/C. M. CaaksH, B. @. byry3oB. — 2-oe uzn. — M.: [Ipocsemienue, 2015. — 222 c.: ui.

o. Nzydyenne anreOpbl u Havan anamusa B 10-11 kmaccax: Ku. ans yuwrens/H. E.
®enorosa, M. B. Tkauesa. — 2-oe u3a. — M.: [Ipoceemenue, 2015. — 205 c.: ni.

6. Nzydyenne anreOpbl u Havan aHamusa B 10-11 kmaccax: Ku. ans yuwrens/H. E.
®denorosa, M. B. Tkauea. — 2-oe u3a. — M.: [Ipoceemenue, 2015. — 205 c.: ni.

7. Anrebpa u Hawano ananmmza. 10-11 xi: B gyx wactax. Y. 1: VYueb. g

o0uieo0pazoBarenbHbIX yupexaenuit/ A.I'. MopakoBuy — 5-oe u3a. — M.: Muaemo3suna, 2015. — 375
C.. WL

HNuTepHer-pecypcebl:

1. http://www.exponenta.ru/educat/links/1_educ.asp#0 — ITone3Hble CCHUIKM Ha CAMTHI
MaTeMaTHIEeCKON U 00pa30BaTEeIbHOM HAPABICHHOCTH: Y 4eOHBIC MaTEPHAIbI, TECThI

2. http://www.fXyz.ru/ - WHTepakTHBHBIA CHpPAaBOYHUK (OPMYJI M CBEACHHS IO
anredpe, TPUTOHOMETPHH, TEOMETPHH, (DU3HKE.

3. http://www.maths.yfal.ru — CrnpaBoYHHK COACPXKHUT MaTepuag MO MaTEeMAaTHKE
(apudmeruka, anredpa, TPUTOHOMETPHSL, TEOMETPHS).

4. http://www.allmatematiks.ru — OcHoBHble (opmynbl Mo anredpe ¥ TEOMETPHUH:
TOXIECTBEHHbIE TIPEOOPA30BaHMS, TPOTPECCUH, TIPOU3BOIHAS, CTEPEOMETPHS U IIPOY.

5. http://mathsun.ru/ - Uctopust matemaTrku. buorpaduu BeTUKHX MaTeMaTHKOB.

3.3. MeTroguueckoe o0ecneyeHHe O00pa30BaTeIbHOIO TMpolecca UIsi O0y4YeHHsI
MHBAJIM/I0B M JIUI C OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbS

VYcnoBus oOpraHuzallul M COAEp)KaHHE OOy4YeHHMs M KOHTpPOJIA 3HAHWM HWHBAJIUAOB U
oOyyatonuxcs ¢ OB3 nmo aucuunnune «MartemaTuka» ONpenesitoTcss TPorpaMMOil AUCIUIIIINHBL,
aIaTUPOBAHHON NIPU HEOOXOTUMOCTH JUIsl 00ydEeHHS YKa3aHHBIX OO0YyYarOIIMXCsL.

Opranu3zanus oOy4deHHs], TEKyIEed U MPOMEXYTOUYHOM aTTecTalluy CTY/IEHTOB-UHBAJINUIOB U
ctynentoB ¢ OB3 ocymecTBisiercss ¢ y4eToM OCOOEHHOCTEH MCUXO(U3UUECKOTO pa3BUTHUA,
MHIUBUAYaAJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 37I0POBbsI TAKMX 00yYaIOLTUXCS.

Hcxonst n3 ncuxo(u3ndyeckoro pa3BUTHS M COCTOSIHUS 37I0POBbsl CTYAEHTOB-WHBAIHUIOB U
ctynentoB ¢ OB3, opraHusyrorcs 3aHSATHS COBMECTHO C JPYrUMH OOydYaloIMMHUCS B OOIIUX
rpymnmnax, HCHOJb3Ysl COLMAIbHO-aKTUBHBIE W pEeQIEKCHBHBIE METOJIbl OOyYeHHs CO3aHHus
KOM(OPTHOTO TMCHUXOJIOTUYECKOTO KJIUMara B CTYIEHUYECKON TpyIIe WIH, IPU COOTBETCTBYIOLIEM
3adBJICHMM Takoro oOydaromierocs, IO WHIUBUAYaJIbHONH Iporpamme, KOTOpas —sBJseTCS
MOIU(GUIMPOBAaHHBIM BapHaHTOM OCHOBHOW pabodell mporpaMMbl JucHUIUIMHBL. [lpu sTOM
Coiep)KaHUe NPOTrpaMMbl JUCHUIUIMHBI HE M3MEHseTcs. M3MeHsoTcs, Kak MpaBuilo, (OPMBI
00y4YeHHs U KOHTPOJIS 3HaHUN, 00pa30BaTEIbHBIE TEXHOJIOTHH U JUAAKTUUECKUE MaTepHabI.

OOyyeHue CTYIEHTOB-MHBAIMIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBIATHCS
WH/IMBUIYAILHO W/WIIH C IPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTHIA.

JlucTaHIIMOHHOE 00y4eHue 00ecreurBaeT BOZMOKHOCTE KOMMYHUKAIIMH ¢ TIpernojaBaTenem,
a TaKke ¢ JpyruMu oOydyaeMbIMH IOCPEICTBOM BeOMHApOB (HAampUMEp, C HCIOJb30BaHUEM
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nporpaMmbl SKYpe), 9To CroCOOCTBYET CIUIOYCHHUIO TPYIIBI, HANpaBIseT y4eOHYIO TIpyniy Ha
COBMECTHYIO paloTy, 00CyXIeHUE, MPUHSATUE TPYIIIOBOTO PELICHHUS.

B yuyeOnoM mpomecce sl MOBBIIICHUS YPOBHS BOCHPUATHS U TEpepabOTKH yueOHOM
uH(pOpMaIMU CTYIECHTOB-UHBAJINAOB U cTyleHToB ¢ OB3 mnpuMeHSIOTCS MyIbTUMEAUMHbBIE U
CHeUMAIN3UPOBAHHBIE TEXHUYECKHE CpEJCTBAa IpHeMa-Tliepenadd y4yeOHoW wuH(popMmanuu B
JTOCTYHHBIX (opMax Hjsl CTYAEHTOB C pa3IUYHBIMU HapYyIICHUAMHU, O0ECIeuMBAETCsS BBITYCK
AIbTEpHATUBHBIX  (OPMATOB  IEYATHBIX  MaTepUaoB  (KPYMHbIA  mpudT), SIEKTPOHHBIX
o0Opa3oBareibHBIX pecypcoB B (Qopmax, aJaNTHPOBAHHBIX K OrPAHUYEHUSIM  3/10POBbA
00y4aroIMXCsl, HATMYNE HEOOXOAUMOTO MaTePUATbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pa3zpaboTka y4yeOHBIX MAaTEpHUaOB MPOM3BOAUTCS MPENOAaBATEIEM C y4eTOM
TOrO, YTOOBI CTYIEHTHI C HApYHICHUSAMH Cllyxa TMOJydyaldd WHGOPMALKI0 BH3YyaJbHO, C
HApyIICHUSMU 3pEHUS — ayJuaJbHO (HampuMep, C HCIOJb30BAaHUEM IIPOrpaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOHvle Kypcbl KOMOPbIX MPeOVIOM Om CMYyOeHmos
8bINOJHEHUSI ONPEOeNeHHbIX Cneyupuueckux Oelcmeull u npedCmasiaouux coooi npooremy uiu
Oelicmesue, He8bINOIHUMOE Ol CIMYOEHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NEePeosUNCeHUEM UU
peuvto, obszanwbt 6 PII/] yyecmv smu ocobenHocmu u npeonazames CmyOeHmam-uHeaiuoam u
cmyoenmam ¢ OB3 anemepnamuseHvle Memoovl 3aKpenieHus usyyaemo2o mamepuad.

Jlnist OCYIIECTBICHHS TMPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEKYTOYHOMN
artectanuu oOydaromuxcs UHBanuAoB U ull ¢ OB3 QoHI OIEHOYHBIX CPEACTB MO TUCIUILINHE,
MO3BOJISIFOIIUI OLEHUTh JOCTH)KEHUE MMM PE3YyIIbTaTOB OOyYeHHsI U YPOBEHb C(POPMUPOBAHHOCTH
KOMITETEHIMI, MPEAyCMOTPEHHBIX Y4YeOHBIM IUJIaHOM U pabouell MporpaMMoil AUCHMILTUHBL,
aIanTHPYETCs U1l 00YyYaIOUINXCsl MHBAIUIOB H JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI
C y4YeTOM HWHIUBUAYAIbHBIX TMCUXO(U3HOIOTHUYECKHX OCOOeHHOCTEeH (YyCTHO, MHCHbMEHHO Ha
Oymare, MMCbMEHHO Ha KOMIIblOTepe, B (opMme TecTHpoBaHus U T.a1.). Ilpu HeoOxoaumocTn
o0yJarommmcsi TPeJOCTaBIsAETCS JOMOJIHUTEIbHOE BpeMs Il MOATOTOBKM OTBETa IpHU
MIPOXOXKJICHUH aTTECTAIHH.

4. KOHTPOJIb Y OLIEHKA PE3YJITATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

Texkymmii KOHTpPOIb ¥  OILIEHKA pe3yJIbTaTOB OCBOCHUSA Y4eOHOH  AMCIMITITUHBI
OCYIIECTBIIICTCS TPEIOaBaTeJieM B IMPOIECCE IPOBEICHUS 3aHATHH, a TaKKe BBITOIHEHUS
00y4aronMMuCsT CaMOCTOSATENbHON (BHeayIUuTOpHOI) paboThl. I[IpoMexxyTouHas arTecTanus B
dbopme sK3aMeHa BO 2 ceMecTpe.

Pesynbrarel 00y4yeHus
(OCBOEHHBIE YMEHUS, YCBOCHHBIE 3HAHMSI)

@opMBbI 1 METO/IBI KOHTPOJIS U
OIIEHKH PE3YJbTAaTOB O0yUCHUS

* IMYHOCTHBbIE:

- c(OpMUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKE Kak
00 YHUBEPCAIbHOM SI3bIKE HayKH, CpencTBe
MOJICTTUPOBAHMS SBJIICHUN M TIPOIIECCOB, HAESIX M METOJax
MaTeMaTUKH;

- TMOHMMAaHHWE 3HAUYMMOCTH MAaTeMaTHKUA ISl HAay4IHO-
TEXHUUYECKOTO Mporpecca, ChOpMUPOBAHHOCTh OTHOIICHUS
K MaTeMaTHKe KaK K YacTH OOIIEeYEIIOBEYECKON KYIBTYphI
yepe3 3HAKOMCTBO C HCTOpPHUEW pa3BUTHS MaT€MaTUKH,
ABOJIIOIIMEH MaTeMaTUYEeCKUX HJICH;

- pa3BUTHUE JIOTUYECKOTO MBIIUICHHUS], IPOCTPAHCTBEHHOTO
BOOOpaXeHUSI, AITOPUTMUAYECKON KYIBTYPhl, KpUTUIHOCTH
MBIIUICHUSI HA YPOBHE, HEOOXOAMMOM Juis Oymyliei
MpoeCCHOHANTBHON NTEATETBHOCTH, JUISl TIPOAOHKCHHUS
00pa3oBaHMs U CaMOOOPa30BaHUS;

[TuceMeHHBI KOHTPOITL B opMe:

1. [IpoBepounass pabora 1O
TEMe «Kopnu, CTETICHH,
aorapumb»

2. [IpoBepounas
TeMme «DyHKIUN

3. [IpoBepounas
«IIpon3BogHas U UHTErPAI»
4. [IpoBepounas
«YpaBHEHUS 1 HEPABEHCTBA»
S. [IpoBepounas pabota
«ONEeMEHTBI KOMOMHATOPUKH,
TEOPHH BEPOSITHOCTEN "
MaTeMaTU9IeCKON CTATUCTHKI

6. IIpoBepounas pabota

pabora 10
pabota

pabota
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- OBJIAJICHUE MAaTE€MaTU4YE€CKUMH 3HAHUAMH U YMEHUSIMH,
HEOOXOJMMBIMU B TOBCEAHEBHOW XW3HU, AJII OCBOCHHS
CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLUIUINH u
JUCLUIUTMH TPO(EeCCHOHANBHOTO IUKIIA, JUIS TOTY4eHUS
oOpa3zoBaHusi B 001acTsIX, HE TPEOYIOIIUX YyIITyOJeHHOMN
MaTeMaTHUYECKO ITOJITOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTh K O0Opa3oBaHMIO, B TOM
quciae camMooOpa3oBaHUIO, HA MPOTSHKEHUHM BCEH JKU3HU;
CO3HATEJIbHOE OTHOILEHUE K HEMPEephIBHOMY 00pa30BaHHIO
KaKk  yCIOBHIO  YCIEIIHOH  TpOQEecCHOHANBbHOW U
00LIEeCTBEHHON JESITebHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOU
TBOPUYECKOM U OTBETCTBEHHOU IEATEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHON paboOTe, COTPYAHUUYECTBY CO
CBEpPCTHUKaMH B  00pa3oBaTelbHOM,  OOIIECTBEHHO-
MOJIE3HOHM, y4yeOHO-UCCIIEOBATENIbCKOM, MPOEKTHOM U
JIPYrUX BUAOB JI€ATEIbHOCTH;

- OTHOIICHHWE K TMPOo(eCCHOHAIBHON EATSIBHOCTH KakK
BO3MOKHOCTH y4acTHs B pEIICHUH  JIMYHBIX,
OOILIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npo0em;

* MeTanpeAMeTHbIe:

- YMEHHE  CaMOCTOSTEIBHO  OIpPENeNsATh  LEIu
JEATEIbHOCTH U COCTaBISATh IUIAHBl  JESATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYILLECTBISATh, KOHTPOJIMPOBAaTh U
KOPpPEKTUpPOBaTh  JEATENbHOCTb;  MCIIOIb30BaTh  BCE
BO3MOXKHBIE PECYpChl HJisi JIOCTHUIXKEHUS TOCTABIICHHBIX
Hene W peanusaly IJIaHOB JESTENbHOCTH; BBIOMPATh
YCHENIHBIE CTPATETUU B PA3IMYHBIX CUTYaIIHSIX;

- YMEHUE MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B
MIPOIIECCE COBMECTHOM ACSITEIIBHOCTH, YIUTHIBATH MTO3UIIMH
OPYTUX  YYacCTHHUKOB  JIeATENbHOCTH,  d(H(HEeKTHBHO
paspeniatb KOH(PIUKTHI;

- BIaJICHHE HaBbIKAMH  II03HABaTEeNbHOH, y4eOHO-
UCCJIEJIOBATENIbCKOM M MPOEKTHOW  JIEATENbHOCTH,
HaBBIKAMHM  pa3pelieHus MpolieM; CIOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY TIOUCKY METOJOB
pEelIeHUs] MPaKTUYECKUX 3a/a4, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB TTO3HAHMSI;

- TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEIbHON
WH()OPMAITMOHHONW-TTO3HABATEILHOM JIESITEIIbHOCTH,
BKJIIOYass YMEHHUE OPHUEHTUPOBATHCS B  PA3IMYHBIX
HUCTOYHUKAX WH(OpMAIMU, KPUTUYECKH OICHUBATh |
UHTEPIIPETHPOBATh  MHPOpPMALIMIO, TMOTY4aeMyl U3
Pa3IUYHBIX UCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMH CpEACTBAMHU: YMEHHE SICHO,
JOTUYHO W TOYHO W3JIaraTh CBOIO TOYKY 3pEHUS,
MCIIOJIb30BaTh a/IEKBaTHbBIE S3bIKOBHIE CPEJICTBA;

- BJIaJICHUE HaBBIKAMH TO3HABATEIIPHOU pe(ICKCHUU Kak
OCO3HAaHHUE COBEPUIAEMBIX JEUCTBUH U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHHM, IPAHUL] CBOETO
3HAHUSl U HE3HAHUS, HOBBIX MO3HABATEIBHBIX CPEJICTB NS

«l'eometpusi»

YcTHBIE  KOHTpOJIb B dopMme:
- UHAUBUIYaJIBLHOTO OMPOCa;
- (poHTaNBHOTO OMpOCa;

[Mpomexxyroynast  arrectauust —
9K3aMEH BO 2 CEMECTpE
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UX JTOCTHIKEHUS;

- LEJIEYCTPEMIIEHHOCTh B IIOMCKAX M NMPUHATHM PEILICHUH,
C000pa3UTEIBLHOCTh u UHTYULUSA, Pa3BUTOCTh
IIPOCTPaHCTBEHHBIX IIPEICTABIICHU; CIIOCOOHOCTh
BOCIIPUHUMATh KpacoTty u TFapMOHMIO MUDa;
* IpeiMeTHbIE:

- ¢(OpMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKE Kak
4acTW MHPOBOM KYIBTYpbl M MeECTE€ MAaTeMaTUKU B
COBPEMEHHOM LIMBUIIM3ALIMHY, CIOCO0AX ONMMCAHUS SBICHUN
peasbHOrO MUpPA Ha MaTEMaTUYECKOM SI3BIKE;

- c(hOpMUPOBAHHOCTb MPEACTABIECHUI O MareMaTu4ecKhX
HNOHATHUSX KaK Ba)KHEWIIMX MAaTEeMAaTUYECKUX MOJEIIAX,
MO3BOJIAIOIIMX ONMCBIBATh M M3y4aTb Pa3HbIe MIPOLECCHI U
ABJICHUS; IIOHUMAaHUsS BO3MOXXHOCTH aKCHOMAaTH4YECKOIO
IIOCTPOCHUS MATEMaTHYECKUX TEOPHIA;

- BJIQJICHHE METOJAMM JI0Ka3arejIbCTB W aITOPUTMOB
pelleHuss,  yMEHME  MX  I[PUMEHATh,  IIPOBOIUTH
JI0OKa3aTeJIbHbIE PACCYKICHUS B XOJ€ PEIICHUs 3a/1a4;

- BIQJCHME CTAaHAAPTHBIMU IPUEMaMHU  pPELICHUS
pallMOHAJIbHBIX W MPPAalMOHAIBbHBIX, I1OKA3aTEJbHBIX,
CTENEHHbIX,  TPUTOHOMETPUYECKUX  ypaBHEHUH U
HEPAaBEHCTB, MX CHUCTEM; HCIIOJIB30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MTPOTPAMM, B TOM YMCJIE JUIsl TIOMCKA MyTH
pellleHuss M WUIIOCTPAllMM PEIIECHUS YPaBHEHUM U
HEPaBEHCTB;

- c(opMUPOBAaHHOCTH MpEACTaBIEHUH 00 OCHOBHBIX
MOHATUAX MATEMaTU4YeCKOr0 aHalM3a U MX CBOMCTBAX,
BJIQJICHUE  YMEHMEM  XapaKTepU30BaTb  IIOBEJICHHUE
(GyHKIMH, HWCHOIB30BaHUE TMONYYEHHBIX 3HAHUW JUId
ONMCAHMS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEN;

- BIAQJCHHE OCHOBHBIMU MOHATHSIMH O IUIOCKUX U
NPOCTPAHCTBEHHBIX  IEOMETPUUYECKUX  (urypax, Hx
OCHOBHBIX  CBOMCTBax; C(OpPMUPOBAHHOCTb  YMEHHS
pacrio3HaBaTh TeoOMeTpHuYecKkue (Urypbsl Ha dYepTexkax,
MOJENSIX U B PEATbHOM MHUpE; NMPUMEHEHHE H3Y4YECHHBIX
CBOWCTB TeoMeTpuyecKuX (Guryp u Gopmyn Juist pereHus
FeOMETPUYECKUX 3aJad M 3aJad C I[PaAKTUYECKUM
COIEPIKAHUEM;

- c(OpMUPOBAHHOCTh TPEJCTABIECHUNA O TMpoIEeccax |
ABJICHUSIX,  MMEIOUIMX  BEPOSATHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B pPEAIBHOM MHUPE,
OCHOBHBIX MOHATHAX 3JIEMEHTapHON TEOpuun
BEPOATHOCTEW;  yMEHHME  HAXOAWTb M  OLICHUBATh
BEPOSITHOCTH HACTYIJICHUS COOBITHM B MPOCTEHIINX
MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYHNH;

- BIAQJCHUE HABBIKAMM  HCIOJB30BAaHUSA  TOTOBBIX
KOMITBIOTEPHBIX POTpamMM IIpU PEUIEHUH 3a/1au.

OO0uue KpUTEPHH OLIEHKH Pe3yJIbTATOB OCBOEHUS Y4eOHOI AU CIUNIMHBI
B yCTHBIX M MUCBMEHHBIX OTBETaX CTYACHTOB HA MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHUSX, B
COOOILIEHUSAX W JIOKJIaJaxX, 3cce U Apyrux ¢GopmMax ayJUTOPHOW M CaMOCTOSITENbHON paloThl, a
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TaKKe B TEKYIIMX KOHTPOJBHBIX padOTaX YYMUTHIBAIOTCSA: TNyOMHA 3HAHWUN, BIAJCHHUE
HEOOXOIMMBIMH YMEHHSIMHU (B 00BEME MPOrpaMMbl), JOTUYHOCTh H3JIOKCHHUSI MaTepuia, BKIIOUYas
0000111eHus1, BBIBOJIBI, COOJIIOJICHHE HOPM JIMTEPATyPHOU PEUH.

OLeHKY «OTIMYHO» 3aCIyKHBAaeT CTYACHT, TBEPIO 3HAIOMIMM MPOTrpaMMHBIN Marepual,
CUCTEMHO ¥ TPaMOTHO W3JATAlOUIMi €ro, JAEMOHCTPHUPYIOUIMH HEOOXOAMMBIH  ypOBEHb
KOMITETEHIMI, 4€TKHe, C)KaThle OTBETHl HA JOMOJIHUTENIbHBIE BOMPOCHL, CBOOOIHO BIIaJCIOLIUI
MOHATUIHBIM aIllapaToM.

OLEHKY «XOpOIIO» 3aCIY)KMBA€T CTYJICHT, MPOSBUBILIMI IOJHOE 3HAHHE MPOTrPAMMHOIO
Marepuana, JeMOHCTPUPYIOIUN c(HOPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHbIE B IpOrpaMMe KOMIETECHILIUH, JOMYCKAIOUIUK HENPUHIUIHAIbHbIE HETOYHOCTU MpU
U3JI0KEHUM OTBETA HA BOIPOCHI.

OLeHKY «YAOBJIETBOPHTEJBLHO» 3aCly’)KUBAaeT CTYICHT, OOHApY>KUBLIMI 3HAHUS TOJIBKO
OCHOBHOTO Marepuaia, HO HE YCBOMBIIWH J€Talld, JOMYCKAIOMIMKA OIMUOKH MPHUHIWIHAIEHOTO
XapakTepa, JEMOHCTPUPYIOIIMM HE [0 KOHIAa CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUS
CUCTEMATU3UPOBATh MaTepuall U JAejaTh BHIBOBL.

OLEHKY «Hey10BJIeTBOPHTEIbHO» 3aCIy)KUBAaeT CTYICHT, HE YCBOMBUIMA OCHOBHOIO
COZIep)KaHUsl MaTepualia, He YMEIOUIM CHCTeMaTH3UpOBaTh MH(pOpMAIHIO, Jearh HEOOXOIUMBbIe
BBIBOZIbI, YETKO U IPaMOTHO OTBEYATh Ha 3a/IaHHbIE BOMPOCHI, JEMOHCTPUPYIOIINIA HU3KUN YPOBEHB
OBJIaJICHUS] HEOOXOIMMBIMU KOMIIETEHLIUSIMHU.

OneHuBaHue CTYIeHTAa HA 3K3aMeHe 10 y4eOHOH TUCHHUIINHE

OneHka «OTJIMYHO» BBICTABISETCA CTYAEHTY, €CJIM OH NIyOOKO M TPOYHO YCBOMWII
IIPOrpaMMHBIM Marepuall, HCUEpIIbIBAIOIIE, IOCIEA0BaTeNbHO, YETKO U JIOTUYECKU CTPOMHO €ro
u3jaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C IPAKTUKOM, CBOOOIHO CIIpaBiseTcs C 3ajadamu,
BOIPOCAMU M JPYTUMHU BUJAMH [PUMEHEHHUs 3HAHUI, HE 3aTpylHsieTcs C OTBETOM IpuU
BUJOM3MEHEHUU  3aJaHMi, MpPaBUIBHO  OOOCHOBBIBAET  IPUHATOE  peIlIeHHe,  BIajeeT
Pa3HOCTOPOHHUMH HaBbIKAaMH U IPUEMAMHU BBIIIOJTHEHUS IPAKTUYECKUX 3a/1ad.

O1neHka «X0pOII0» BBICTABIISAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAECT MaTepHa, rpaMOTHO U 110
CYLIECTBY U3JIaraeT ero, He JOIYycKas CYIIECTBEHHbIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPaBUIILHO
IIPUMEHSIET TEOPETUYECKUE TTOJIOKEHUS NIPU PELICHUH MPAKTUYECKUX BOIPOCOB M 3ajay, BIAJIEET
HE0OXOJMMBIMU HaBbIKAMH U MTPUEMAMHU UX BBIITOJTHEHUSI.

OneHka «yAOBJIETBOPHTEJIBHO» BBICTABISETCS CTYIACHTY, €CIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOTO Marepuaja, HO HE YCBOWJI €ro JeTajiel, JIO0NMyCKaeT HETOYHOCTH, HEAO0CTAaTOYHO
npaBUiIbHbIE (HOPMYIUPOBKH, HAPYIIEHUS JIOTHUYECKOW TOCIEIOBATEIbHOCTH B  H3JIOKEHUHU
IPOrpaMMHOT0 MaTepuasa, UCIIBITHIBACT 3aTPYIHEHUS IPU BBIIIOJTHEHUH NTPAKTUYECKUX PaboT.

OneHka «HeyI10BJIeTBOPHTEJIbHO0» BBICTABIISETCS CTYAEHTY, KOTOPBIA HE 3HAET 3HAUUTEIbHON
YacTU MPOrpaMMHOTO Marepuaia, AOMYCKaeT CYLUIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OONbIINMU
3aTPyAHEHUSAMU BBITIOIHAET MPAKTHUECKUE pabOThI.

Ilepedyenb BONPOCOB 1Jist MOATOTOBKH K IK3aMEHY
no y4eOHo#i qucuunjanne «Maremaruka
OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBL.
dynkuus y=Sinx, ee rpaduk u CBONCTBA.
@OyHKIUsA y=COSX, ee rpaduK 1 CBOMCTBA.
Oyukuus y=tgx, ee rpapuk u CBONCTBA.
Oynkius y=Ctgx, ee rpaduk 1 CBOKWCTBA.
[Ipeo6pa3zoBanue rpapukos.
YeTHble U HEUETHBIE (PYHKITHH.
Bozpacranue, yObiBanre QpyHKIUU. DKCTPEMYMBI.
Cxema uccrneoBaHus PyHKIMH.
ApKCHHYC, apKKOCUHYC, aDKTaHI€HC, ApPKKOTAHT€HC.
Onpenenenue npousBoanoil. [Ipupamienue aprymenra, npupaiieHue QyHKIHH.
[IpaBuiia BeIUKCIEHHS IPOU3BOHBIX.

LCoNoOAEWNE
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13.  IlpousBoaHas CIIOKHOU (PYHKIIUH, TPUTOHOMETPUUECKHUX (PYHKITHI.

14. OcHoBHbIe hopMynbl tuddepeHITTPOBAHHS.

15.  KacarenbHas k rpaduky QyHKIUH.

16.  IIpousBomHas B TEXHUKE U (DU3HUKE.

17.  Ilpu3nak Bo3pacTaHMs WK yObIBAaHHS (DYHKIIUU.

18.  Kpuruueckue TOYKH HYHKIIUH, MAKCUMYMbI 1 MUHUMYMBI.

19.  HauGonpuiee u HauMeHbIIeE 3HAYCHUS (YHKIINH.

20.  IlepBooOpasnas. OCHOBHOE CBOWCTBO IEPBOOOPA3HOM.

21.  Tpwu mpaBuia HaXOXACHUS POU3BOIHBIX.

22. Tabnuma nepBooOpa3HBIX.

23.  Ilnomanp kpuBoiuHeiHOU Tpaneuuu. @opmyna Herorona-Jlelioauna.
24.  Kopens N-0if CTENIEHU U €TO CBOWCTBA.

25. Crenensp ¢ pallMOHaJIbHBIM [TOKA3aTeNIEM U €€ CBOICTBA

26.  IlokazarenbHas QyHKIMS, €€ rpaduK U CBOWCTBA.

27.  JlorapuMbl U UX CBOHCTBA.

28.  Jlorapudmmuueckas pyHkius, ee rpaduk U CBONCTBA.

29.  IlpumeHeHHe MHTETpaa.

30.  IIpousBonHas moka3aTelbHOI U Jorapudmuyeckoi GyHKIUH, IepBOOOpazHas
MOKa3aTebHON (DYHKITUY.

31.  AKCHOMBI CTEPCOMETPHH.

32.  IIpocreiimme reoMeTpUUeCcKre Tejaa U UX MOBEPXHOCTH.

33.  IlapamienbHOCTb MPSAMBIX, MPSIMOM U MITOCKOCTH.

34.  BsamMHOe pacroyioKeHHE MPSMBIX B IPOCTPAHCTBE.

35.  TlapamienbHOCTh MIOCKOCTEH.

36.  Terpasmp u mapauienenuries.

37.  llepneHIUKYyISIPHOCTH NPSMBIX U TUIOCKOCTEH.

38.  IlepmeHauKyssip M HaKJIIOHHBIE.

39.  JIByrpasHslii yroi.

40.  TloHaTne MHOTOTpaHHUKA. BBITYKJIbIe M HEBBITYKJIbIE MHOTOTPAHHHKH.
41.  Teomerpuueckoe Telo.

42.  Tlpmswma. IIpsimast, mpaBuibHast, HaKIOHHASA. OOBEMBI TPU3MBI.

43.  Ilupamupa. [IpaBunbHas nupamuia u ee cBoiictea. Anopema. O0beM NUpaMubl.
44, VYceuenHas nupamua.

45.  IlpaBuUbHBIE MHOTOTPAHHUKH.

46.  CuMMeTpus B IPOCTPAHCTBE.

47.  CnoxeHue U BBIUUTaHHE BEKTOPOB (rpaduueckH).

48.  YMHOXXeHHE BeKTopa Ha ynciio. CBOWCTBA yMHOKECHHUS.

49.  Kommutanapasle BekTopbl. [IpaBuiio napasienenunena.

50.  IIpsmMoyroipHas cucTeMa KOOPAWHAT B TIPOCTPAHCTBE

51.  IIpaBuio cymMmbl, pa3HOCTH, IPOU3BEACHHS BEKTOPA HA YUCIIO.

52. [Ipocreiimme 3a1a4n B KOOpIUHATAX.

53.  CkamsipHOe MPOU3BEIECHUE BEKTOPOB.

54. [lenTpanbHas, oceBas, 3epkajibHas cuMMeTpus. [lapannensHbii nepeHoc.
55.  Hununaap. [1nomans NoBEpXHOCTH HWIMHIPA U €70 00BEM.

56.  Komnyc. [Tomniaae moBepXHOCTH KOHYCA B €70 00BEM.
57.  Cdepa u map. Inomans chepsl, 00beM mIapa.

58.  KacarenpHas mIockocTh K chepe.
59. ITousatue 06beMoB. CBoOIiCTBA 00OBEMOB.
60. [ToHsITHE MTAPOB CETMEHTA, IAPOBOTO CJIOS, IIAPOBOTO CEKTOPA U KX 0OHEMEI.
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JIMCT PETACTPALINA H3MEHEHHﬁu(AKTYAHH3AHHH)
PABOYEU ITPOI'PAMMBbI YYEBHOU JUCHUIIJINHBI

OY1.04 MATEMATHUKA

HaumeHnoBaHue crieluaibHOCTH
23.02.01 Oprannzanus nepeBo30K U yIpaBIeHne Ha TPAHCIIOPTE

Pabouas mporpamma yueOnoit muctmmiuael OY][ 04 Maremaruka Ha 2023-2024 y4aeOHBINH TOI
pacCMOTpeHa U TICpEYTBEP)KICHA Ha 3aceJaHWM IUKIOBOM METOIUYECKOW KOMHCCUU (U3HKH H
MaTeMaTUYeCKUX JUCIUILTHH 0e3 N3MEHECHUH.

[Iporokon Ne 10 ot «26» uroHs2023 1.

IIpencenarens NUKIOBOW METOANYECKONM KOMUCCUU " E.B.Tepnunrep
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JIMCT PETUCTPALINA I/I3MEHEHI/II‘/JIM(AKTYAJII/I3AI_[I/II/I)
PABOYEU NTPOI'PAMMbI YYEBHOU JUCHUIIJIMHBI

OY1.04 MATEMATHUKA

HaumeHnoBaHue crieluaibHOCTH
23.02.01 Oprannzanus nepeBo30K U yIpaBIeHne Ha TPAHCIIOPTE

Pabouas mporpamma yueOnoit muctmmiuael OY][ 04 Maremaruka Ha 2022-2023 y4ueOHBIH TOI
paccMOTpeHa U TIepeyTBEp)KIeHa Ha 3aceJaHWd ITUKIOBOM METOOUYEeCKOW KOMHCCHU (H3UKH H
MaTeMaTHYeCKHUX TUCIUILUINH 0e3 N3MEeHEHUH.

[Ipotoxon Ne 2 ot «05» centsiOpst 2022 1.

IIpencenarens MUKIOBOKH METOAMYECKON KOMUCCUHT ' “"" | E.B.Tepmunrep
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