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MOACHHUTEJIBHASA 3ATIUCKA

_ I[Iporpamma obmeoOpazosarensHoit  yueOHOM aucnyiuuHer  «MaTeMaTuka»
NpeAHA3HAUEHA I HW3YYECHMs MaTeMaTHKH B NpPO(eCCHOHANBHLIX OOPA30BATENbHbIX
opranmsamnx  CIIO, peanusyromix o0pa3oBaTellbHyld NPOrPaMMy CPEeaHEro OOIHEro
00pasoBaHusl B NPEAETax OCBOSHHA OCHOBHOW IPOdeCCHOHANBHON 0f6pa3oBaTelbHOM
nporpammer CI1O (OIIOIT CIIO) na Gase ochoBHOro ofumero obpasosanus 1mpu
TMOATOTOBKE CRCHUATMCTOB CPSIHETO 3BEHA.

Pabouas mporpamma yueOHON AMCHMILIMHEL pa3paboTaHa HA OCHOBE HPHMEPHOM
nporpaMmmel  o0meoOpazosarenbHOil  yueOHoM  aucHMIUIMHBL  «MareMaTukay Ui
| IpO(eccHOHANbHBIX  00pa3oBaTenbHBIX OpraHusanuii, Pexomenmosano DeacpajbHBEIM
rOCYZapCTBEHHBIM aBTOHOMHBIM yupekaeHueM «DenepanbHblii MHCTUTYT Pa3BHTHA
obpazoBanmsa» (OI'AY «DUPO»), ¢ yuyerom TpumepHoii ocHOBHOM 00pa3oBaTeIbHOIM
IIPOrpaMMBI  CpefHero ofiero o0pasoBanus, oA00peHHOH pelmeHueM (hemepabHOTO
yue6HO-METOANTECKOT0 00beAuHEHNA 10 ofieMy 06pasosanmio (IPOTOKOI OT 28 HIOHA
2016 . No 2/16-3).

[Ipukaz Munrcrepctsa obpazoBaunst u Hayku PO ot 29 mona 2017 r. Ne 613 <O
BHECCHUH W3MEHEHUM B )eIepaNbHEIil TOCY1apCTBEHHBIH 00pA30BATENbHBIN CTARIAPT
cpeanero odImero 00pa3oBaHms], YTBEPXKACHHBH TTPrKa3oM MHHICTEPCTBA 00pa30OBaHM
v Hayk® Poccuiickoii @eneparmm ot 17 mas 2012 . Ne 4137, |

Conepxxannie  mporpammel  «MaremMaTvka»  HANPABNEHO Ha  JOCTWIKECHHE
CHEAYIOIINX

LeIeH:

* obecnedenne cHopMUPOBAHHOCTH MPEICTADICHHI O COLMANBHEIX, KYJIbTYPHBIX
W UCTOPHUECKUX (AaKTOPaxX CTAHOBIECHNA MATEMATHKY,

+ obecneueHne  c(POPMHPOBAHHOCTH  JIOTHUECKOIO, AATOPHTMHUYECKOTO U
MATEMATHYECKOr0 MBIIHICHUS,

*  ofecneuenre chOPMUPOBAHHOCTH YMECHUH IMPUMEHATH [OTYUEHHBIE 3HAHUS
[IPY PELHCHMA PA3HIHBIX 33,134,

+ obecnicuenne cHOPMHUPOBAHHOCTH MPEACTABICHHUN O MATEMATHKE KaK 9acTH
OOUICUEIOBEYCCKOH KYJIBTYPbI, YHUBEPCAIBHOM S3LIKE HAYKM, MO3BOLAIOUIEM ONUCHIBATD
H W3Y4aTh PEAIbHBIE IPOLECCH ¥ SBNSHH.

B mporpammy BxmoueHo comepikanme, HANPABICHHOE Ha (GOPMUPOBAHME Y
CTYINEHTOB KOMIETEHIMH, HEOOX0MMMBIX At kauecTeeHnoro ocsoenus OITOIT CTIO Ha
Gase 0CHOBHOTO 001IEro 0Opa30BAHHS ¢ MOJYYECHUEM CPEAHETO 0OTIETO 00pa30BaHUS.



OBIIAS XAPAKTEPUCTHUKA YYEGHOM JUCIIANIINHBLI <MATEMATHKA»

Maremaruka sasisercs (yHIaMeHTANbHOM 00Me06pa3oRaTenpHoM MUCIHRIUTNHOMN
CO CHOMKUBIIUMCS yCTOMYMBEIM COAEpXKaHUEM U OOIUMM TpeGOBaHUAMM K MOIIrOTOBKE
00yJaOUIIXCH.

Obwre uenu W3yHeHHs MATEMaTHKH TPaJVLUOHHO pPEalM3yIOTCs B HeTHIpex
HaIpaseHuaX:

1) oflee npejcTaicHre 00 HAEAX U METONAX MATEMATHKH:

2) MHTEMIEKTYyallbHOE PA3BUTHE;

3) oBnajeHye HEOOXOAUMBIMU KOHKPETHBIMEA 3HAHUSIMHA ¥ YMCHISAMHU,

4) BocuHTAaTENBEHOE BO3ACHCTBRHE. .

Ilpopunusanys eneid MaTeMaTHYEeCKOro 0OOpAa3OBAHYA OTPAaX4eTCs Ha BEIGOpe
IPUOPUTETOB B OpraHu3aluy y4eOHOM aedTenbHocTH oOyHarolquMxcs. Bribop ueneit
CMEIAeTCs B MparMarH4eCKOM HAaNpaplIeHUH, MNpeIycMaTpHBAIONIEM VCIIEHUE U
paclIlMperHue MPUKIAOHOTO XapakTepa M3yYeHUs MaTeMaTUky, NOPeuMyIeCTBEHHOM
OpPHEHTAlUH Ha alTOPUTMUYECKUM CTUITb TO3HABATENLHOH AeITeILHOCTH.

Wsyuyenwe MaTeMaTUKH Kak IpodHIbHOR oO0uieobpasoBatensioli  yueOHOM
OUCIUIIIAHE], YYUTBIBAIOMIEHA CHEUUQUKY OCBAaMBAEMOM CTYIEHTAMU CIELHANLHOCTH
CIIO, obecnieunBaercs:;

* BEIOOPOM pa3IHYHBIX NOAXO0ZOB K BBEACHUIO OCHOBHEIX [TOHSTHIL;

* (dopMHpOBaHHEM CHCTEMBI YueOHbIX 3aiaHui, ofecneunBaronmx 3QQeKTUBHOE
OCYLIECTBIIEHUE BRIOPAHHEIX IE/IEBBIX YCTAHOBOK;

+ oboraleHueM ClIeKTpa CTHIeH yueOHOM NesTeIPHOCTH 38 CYET COrIACOBAHMS C
BEAYIMMNA  OEATENbHOCTHBIMH — XapakTEpHCTHKaMH  BeIOpaHHOM  mpodeccun  /
CIIEHUAIBHOCTH. )

IlpodunsHas cocTaBmAoOmAas OTpakaeTcsi B TpeOoBaHMAX K IOATOTOBKE
00y4aroIuXcs B YaCTH:

* ofmel cHCTeMBI 3HAHWH: COACPKATENBHBIE NPUMEPH  HCIONB30OBAHUN
MaTeMaTHYECKUX UAEH U METONOB B MPO(ECCHOHANBHOM EATENLHOCTH;

* YMEHHH: pa3nuuuve B YPOBHE TpeOOBAHUI K CIIOXKHOCTH IIPHMEHSEMBIX
aNropUTMOB;

* DOPAaKTUYECKOrO MCIIOJNIB30BAaHMS IPHOOPETEHHBIX 3HAHWA W yMEHWIl:
MHAUBUAYaAIBHOTO y4eOHOrO OMnbITa B IIOCTPOGHWH MATEMAaTHUCCKUX MOAECNeil,
BBRITOTHEHUH UCCIIENOBATENBCKUX [IPOSKTOB.

Taxum oOpazoM, peanmnzalus cogepkaHus yueOHON MUCIIUIUIMHEL OPUSHTHPYET Ha
HPUOPUTETHYIO POJIE NMPOLECCYANbHBIX XapaKTEPUCTUK y4eOHOH paboThl, 3aBUCAIIUX OT
apoduis OpoecCHOHANBHOrO O0pa3oBaHMs, IIOMYYEHHS OIBITA HCHOIB30BAHUA
MaTeMaTHKM B COAEPXATEIBHBIX M npodecCHOHARBHO 3HAYMMEIX CHTYalUaX 110
CpaBHEHMIO ¢ GOPMalbHO-YPOBHEBLIMA Pe3y/IbTATUBHBIMY XapaKTEPUCTHKAMHU 00yIeHHUS.

Comepxxanne y1eOHOM NUCIUILIMHEL Pa3paloTaHO B COOTBETCTBUM ¢ OCHOBHBIMH
COJICPXKATENBHBIMHA IUHUAMY 00yUCHUA MaTeMaTHKE:

* anreOpaudeckasl NMUHUA, BKIOUAIQAS CHCTEMATH3ALMIO CBEJCHUH O YMCNax;
W3y4eHUe HOBBIX M 0000INeHHe paHee M3yYEHHBIX OIlepalil (BO3BEACHUE B CTEIEHB,
U3BJCYEHUE KOpHA, JOrapA(MUPOBaHME, CHUHYC, KOCHHYC, TaHICHC, KOTAHICHC K

oOpaTHBIE K HHM); H3y4€HME HOBBIX BHUJOB YHCIOBBIX BBIpAKEHUH U bopmym,
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MECTO YYEBHOM JUCHHUILIVNHBI B YYEBHOM ILJIAHE

Yuebnas gvcuuruimea  «MateMaTuxay — sBisieTcs  YYeOHBEIM  [IPEAMETOM
obs3aTensHol TpeaMeTHOM obnmacTH «MaremaTnka u' HHpoOpmatuka» ®I'OC cpemnero
o01ero obpasoBaHus.

Yuaebnas aucuurvHa «Maremartuka» u3ydaetcs B o0IIe0o0pasoBaTebHOM IHKIE
yuebnoro mnana OITOIT CTIO ma ©aze ocHoBHOrO 06Iero o6pazoBaHus ¢ MONYYEHHEM
cpenuero obmero obpazosanus ([TIICC3). _

B yuebmOM nname mucummimHa «MareMaTEKa» BXOAHWT B COCTaB OOIIMX
001meo0pazoBaTelnbHEIX YIeOHBIX TUCITHITINH, GOPMHPYEMBIX U3 00s3aTelIbHEIX
npeameTtHBIX oOnactelt OI'OC cpennero obmiero obpaszosanus, A crenuansroctu CI1O
COOTBETCTBYIOIIETO HPOPUIS IPodhecCHOHATEHOTO 00pa3oBaHUs.



PE3YJIbTATBI OCBOEHUSI YYEBHOW JACIHAILINHBI

Ocpoerue comepaHus y4eOHOM JUCHMILUIMHEI «MaTeMaTukay 06eChednBacT
JOCTIDKEHHE CTYICHTaMH CIEAYIOIIMX Pe3yiemamos:

* JIUYHOCHHOLIX: _

- CQOPMHMPOBAHHOCTE NPEACTABICHUH O MATEMATHKE KaK YHUBEPCAIBHOM A3bIKe
HayKH, CPENCTBE MOJCIIMPOBAHHUS SBICHUM U IIPOLECCOB, HAEAX H METOAAX MaTEMaTHKIL,

- TIOHMM@HHE 3HAYUMOCTH MaTeMaTHKM JUI1 HayyHO-TEXHHYECKOro mporpecca,
C(OPMUPOBAHHOCTE OTHOLIEHWS K MAaTeMaTHKe Kak K YacTh  OBMIeHueoBeUecKOl
KyJIbTYyphl 4€pe3 3HAKOMCTBO ¢ HCTOpHEH pa3sBUTHUA MAaTeMaTHKM, DBOIIOLHeH
MaTEeMaTUYECKUX HACH;

- Pa3BATHE JOIMYECKOTO MBILUIEHAS, TPOCTPAHCTBEHHOTO BOOOpaKEHHS,
AIrOPUTMUYECKOH KyNbTYphl, KPHTUYHOCTH MBIIIIEHHS HA YPOBHE, HEOOXOXMMOM IS
Oyaywe#l npodecCHOHANTBHON NEATENBPHOCTH, IS . NPOJOKEHHs OOpA30BAHUS |
camMoo0pa3OBaHus,

- OBJlaZIcHUe MATEMAaTHYeCKMMU 3HAHHSAMH W YMEHMAMM, HeOOXOOUMBIMH B
HOBCSHEBHON XW3HH, [ OCBOCHUS CMEXHBIX ©CTECTBEHHO-HAy4YHBIX MUCIMIUIMH U
JVICLHIUIAH NPOQECCHOHANBHOTO IUK/IA, IS MONyYeHHus 0Opa3oBaHUA B o6NacTsIX, He
Tpefyrolmux yrayOIeHHON MaTeMaTUYeCKOH ITOTOTORKIL, '

- TOTOBHOCTH U CIOCOBHOCTB K 0OPa30BaHUIO, B TOM YHCIIE CaMOOGPa30OBAHHIO,
Ha TIPOTAXKEHUY BCEH JXXKU3HU; CO3HATENHHOE OTHOIICHUE K HENPEPHIBHOMY 06pa30BaHmIo
KaK yCIOBHIO yCHELTHOA MpodecCHOHANBHOM U 00IIECTBEHHOMN JEATENLHOCTY,

- FOTOBHOCTh M CHOCOOGHOCTE K CaMOCTOSITENBHOM TBOPUECKON KM OTBETCTBEHHOM
ReATeIBHOCTH;

- I'OTOBHOCTh K KOJICKTMBHOM paboTe, COTPYIHMYECTBY €O CBEPCTHHKAMH B
o0pasosaTensHOH, OOINECTREHHO NONE3HOH, yueOHO-UCCIeNOBATEeNbCKOMH, MPOSKTHON U
APYTUX BAJAX ACSITCABHOCTH;

- OTHOIICHUE K NPO(ECCHOHANBHON AeATENPHOCTH Kak BOSMOXHOCTH YHacTHS B
PELICHHH JIAYHBIX, OGLUECTBEHHBIX, TOCY AaPCTBEHHBIX, OOMIEHAIMORAIBHEIX MPOGIEM;

* MEMAanpeoMemnbix:

- YMEHHE CaMOCTOATENBHO OMPEAENATh HENH AeITeIbHOCTH H COCTABJIATh ILIAHEI
ACATENBHOCTH; CaMOCTOATEIBHO OCYINECTBIATE, KOHTPOIHPOBATE ¥ KOPPEKTHPOBATh
JeATeIBHOCTD; UCIIOIb30BATh BCE BOIMOXKHBIE PECYPCH IS JOCTINKEHHUS [TOCTABIEHHEIX
Hejledl W peanu3aquy IAHOB JESITENBHOCTH; BBIOMPATH YCIEIIHBEIE CTpPAaTErMH B
PasINYHbIX CUTYalUIX;

- YMEHUE IIPOAYKTHBHO OOWIATECS U B3aUMOJIEHCTBOBATE B IIPOIECCE COBMECTHOM
ACATCILHOCTH, YYHTHIBATD IIO3ULUH APYIHX YUYAaCTHHKOB [ACATENBHOCTH, 3(G(HEKTHUBHO
paspeniaTe KOH(QINUKTEL;

- BTaJICHHC HaBbIKAMY I103HABATEIHHOM, yIe0OHO-UCCIEIOBATEIECKON M IPOSKTHOM
JeATCIbHOCTH, HABBEIKAMH paspelieHus npoOneM; CnocoOHOCT, M TOTOBHOCTL K
CaMOCTOATENIBHOMY IIOUCKY METOHOB pEUMICHHA MPaKTUIECKUX 331a4, IPHMeHEHHIO
PasIUYHBIX METOJOB IO3HAHUS;

- TOTOBHOCTB M  CIIOCOOHOCTE K  CaMOCTOSTENBHOM  WHMOPMALKOHHO-
IIO3HABATENFHON [EATeNIBHOCTH, BKIIOYAas yMCHHE OPHEHTUPOBATHECS B PA3UYHBIX
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VICTOYHUKAX HHQOPMAllMM, KPUTHUECKH ONEHMBATh ¥ MHTEPNPETUPOBAThE HH(POPMALIHIO,
TOJIy9aeMyrO U3 PA3TUYHBIX UCTOUHUKOR;

- BIQJEHME SA3BIKOBBIMM CPEJICTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO U3JIarath
CBOIO TOYKY 3PEHUS, UCIIOIb30BATh AJIeKBATHEIC A3BIKOBBIE CPEIICTRA;

- BaIeHUe HaBbIKaMy [IO3HABATENBHON pedeKCHl KaK OCO3HAHMS COBEPIIAEMBIX
JEeACTBUH ¥ MBICIMTENLHBIX HPOHECCOB, X PE3YJIbTATOB M OCHOBAHUMA, TPaHWUI] CBOETO
3HAHKS ¥ HE3HAHMA, HOBBIX [IO3HABATENBHEIX 33724 U CPEICTE VI UX JOCTHKCHUL,

- LeNeyCTPEMIICHHOCTh B IIOUCKAX U MPUHATHH pelleHuH, coo0pasuTeNnsHOCT: U
UHTYWLHS, PA3BHTOCTE NPOCTPAHCTBEHHBIX NPENCTABICHUMN; c1ocoOHOCTh BOCTIPHHHMATE
KpacoTy U FapMOHUIO MUP2;

* BPEOMEMHBIX:

- CGQOPMHPOBAHHOCTL IMpEJCTaBICHHN O MaTeMaTHKe Kak 4YacTH MUPOBOH
KYJABTYPEl H MECTE€ MaTeMAaTWKHM B COBPEMEHHOM LMBHIM3aLMH, criocofax ONMUCaHUs
ABIEHUH peanbHOro MMPa Ha MaTeMaTHIECKOM A3BIKE;

- c(OpPMHPOBAHHOCTE IIPEACTABIEHMH O MATEMAaTHUECKMX [OHATHAX Kak
BAXHENIIMX MaTEeMaTHYECKMX MOIEIIX, IO3BOMAIOUIMX OIMCHIBATL M HU3YYaThb pasHbIE
IpPOUecCHl M SBJIECHHS; IOHMMAaHUE BO3MOXHOCTH AaKCHOMATUYECKOTO MOCTPOSHUS
MAaTeMaTUIeCKHX TEOPHK;

- BIaJileHME METOJaMM JOKa3aTeNbCTB K alITOPUTMOB pPEILUCHUS, YMEHHE HUX
IIPMMEHSATH, IPOBOIUTh JIOKA34TEILHEIC PACCYK/ICHHS B XO/I€ PeIleHHs 3aad;

- BlajeHHe CTaHOAPTHBIMH  [pUeMaMH  pelleHHsA  PalUOHANBHBIX U
UPPALMOHANBHEIX, [OKA3aTEABHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUH U
HEPABEHCTB, WX CHCTEM; HCIIONB30BAHAHE TOTOBBEIX KOMIBIOTEPHBIX IIPOTPaMM, B TOM
ypcie A4 HOMCKA Iy TU pPelIeHUs U MINTIOCTPALUK PEeUIEHUs ypaBHEeHUH 1 HepaBeHCTB;

- c(POPMHPOBAHHOCTE NPEACTARIEHUH 00 OCHOBHBIX TOHATHAX MaTEeMATHIECKOTO
aHalM3a M WX CBOMCTBax, BUAJeHHe YMEHMEM XapaKTepU3OBaTh IOBeAcHHE (YHKUMH,
MCTIONB30BAHUE TTOJTYUEHHBIX 3HAHUM /IS ONUCAHUS U aHANIM3a PealbHbIX 3aBUCHMOCTEH;

- BI3ACHUE OCHOBHBIMU TIOHATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX
TeOMETPHYECKMK (UIypax, MX OCHOBHBIX CBOHCTBaX; CHOPMUPOBAHHOCTE YMEHHS
pacmo3HaBaTh FEOMETPUYEcKHe (GHIYphl Ha HepTeXax, MOAENSIX M B PEalbHOM MMPE;
NPUMEHEHHE H3YYEHHBIX CBOHCTB IE€OMETPUYECKHX QUIYp M (QopMyn i pelleHUs
TeOMETPHIECKUX 3a7a4 U 331a4 ¢ IIPaKTUYECKUM COAECPIKAHUEM;

- chOpPMHPOBAaHHOCTE INPEACTABICHMI O TMpoIeccax M ABICHUAX, HMEHOIIMX
BEPOSTHOCTHBIM XapakTep, CTATUCTUYECKUMX 3aKOHOMEPHOCTAX B pEAIBHOM MHUDE,
OCHOBHBIX TMOHATUSAX OJIEMEHTApHOH TEOpHMH BEPOATHOCTEH; yMEHUH HaXOOUTL H
OUEHNBATh BEPOATHOCTH HACTYILICHUS COOBITUHN B IPOCTEHINUX MPaKTHIECKIX CHTYalUIX
¥ OCHOBHBIE XapaKTePUCTUKU CIIy4alHBIX BEITMUMIH;

- BJIAJEHNE HABBIKAMM HCIIONb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX NMPOrpaMM IpU
PELICHUN 337134,

- BTIaJICHUE HABBIKAMH HCIONB30BAHUS TOTOBEIX KOMIIBIOTEPHBIX

OpOorpaMM YpH pellieHuy 3aad.



CONEP)KAHUE YYEBHOU IUCITAILINHBI

Beeaenne

Matematika B Hayke, TeXHHKE, SKOHOMHKE, WHPOPMALHOHHBIX TEXHOTOTHSX H
IPaKTHYECKOH NeATenbHOCTH. llem M 3apnaum M3ydeHus] MAaT€MATHKH IIPH OCBOCHMH
npodeccuii CIIO u cnenmanerocteit CITO.

AJITEBPA
Pazeumue nonamusn o wucne

Lenbie u pauuoHaneHbie 4ducna. JelicrBurensupie uucna. Ilpubnuoicenusie
gviyucnenus. Kovnexcrole uucaa.

Kopnu, cmenenu u nozapugpmot

Kopuu u cremenn. KopHH HaTypanpHONM CTeNEeHM W3 YHMCNA M MX CBOICTBA.
Crenenu ¢ palluOHANBHEIMU [TOKA3ATENAMH, HX CBolcTBa, CTENeHU ¢ AeHCTBHTENbHbIMY
noxasareisMu. Ceoticmea cmeneHu ¢ OelicmeumenbHsviM NOKA3AMeneM.

Joraprdm. Jorapugm umcaa. OCHOBHOE IOTapUPMHYECKOE TOXKICCTBO.
JlecaTuunble U HATYpalbHble torapudmel. [IpaBuna neficTeuil ¢ sorapudmamu. [lepexon
K HOBOMY OCHOB3HUIO.

IIpecOpa3zoBanne anrebpanyeckux BBIPAsKeHH . IIpeoGpazopanue
PalMOHAIBHBIX, HUPPAUMOHANBHBIX CTEIEHHEIX, IIOKA3aTENBHBIX M NOTApH(OMIYECKUX
BEIPKEHUH. .

Hpaxmuueckue 3anamusn

ApudMerudeckue OeHCTBHS HaJ UYMCIAMH, HAXOKAEHHME TIPHOIMKEHHBIX
3HAYeHWUH BeNVYWH M IOTPEIIHOCTeH BhMUCIeHHH (aGCOMOTHON M OTHOCWTENBHOI),
CpaBHEHHE YKCIOBEIX BBIp@XKCHUH. BHUUCIeHWe U cpaBHeHMe KOpHeill. BrimonHenue
PacYETOB C PaIUKaTIaAMHU. |

PelieHve WppanuoOHANBHBIX YypaBHeHui., HaxoxpeHue 3mauyeHuidl creneHed ¢
panMoOHANBHEIMA TOKasaTelsaMu. CpaBHenue crenenei. [IpeoOpazoBaHus BRIpaXeHWM,
COAEpXalMX CTEIeHU. PeleHne mokasaTenbHbiX ypaBHeHUH.

Penlenne NpUKIaHBIX 337184,

Haxoxnaenne 3nadeHuil norapudma no MpoOU3BONLHOMY OCHOBaHHIO. Ilepexon oT
OJJHOT0 ~ OCHOBaHHA K  Jpyromy. DBblYUCIeHHE ©  CpaBHeHHUE  JOrapuQpmoB.
JlorapudmupoBanye ¥ TOTEHINPOBAHHE BEIPAKEHUH.

IpuOnmxKeHHBIE BEIYUACIEHN U PEILICHUS MIPUKJIAAHBIX 3a1a4.

Permenne norapubmMudeckux ypaBHeHHUI.

OCHOBbBI TPMI'OHOMETPUU
OcnoBHBIC IOHATHS

Papunannas wmepa yrna. Bpamarensnoe asuxenue, CHHYC, KOCHHYC, TAHI'CHC Y

KOTaHT€HC YUCIa.
OcHOBHbIE TPHTOHOMETPHYECKHE TOXKIAECTBA

QopmMyinsl npuBefeHus. Qopmynsl crnoxenusd. Dopmynel yiasoeHus Popmyivi

NONIOGUHHO20 V2aa.
IIpeoOpazoBanusa NpoCTeHIKX TPUTOHOMETPHYECKHUX BhIPAKEHHH



IlpeoOpazoBaHue CyMMBI TPHTOHOMETPHYSCKHX (YHKUMEA B NPOH3BEACHHE U
NPOU3BEACHUS B CyMMYy. Buipajicenue mpueoOHOMempUdueckux (YHKYUd uYepe3 MaH2eHC
NOAOBUHHO20 apeyMeHmd. :

TpHroHoMeTpHYecKHe YPABHEHHUS H HEpPaBeHCTBA

IIpocreiiue TPUTOHOMETpHUECKHE ypaBHEHNS. lIpocmetiuue
MPUSOHOMEMPUYECKULS HEPABEHCIEA.

Obpatnbie  TpEroHomerpu4deckue  (yHKUHH. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC.

Hpaxmuyeckue 3anamus

Panuanusiil METO H3MEPEHUS YIJIOB BPAIUEHHA U CBA3b € TPAyCHOU MEPOH.

OcHOBHBIE TPUTOHOMETPUYECKHE TOXKHAECTBA, (POPMYJBI CIIOXEHHS, YJBOCHUA,
npeoOpazoBaHUe  CYMMBl  TPUTOHOMETPHYECKMX  (QYHKUMH B NPOM3BEACHMUE,
peo0pazoBaAHKUE MPOU3BEACHUS TPUIOHOMETPUUECKAX (QYHKIME B cymmy. llpocTeiinne
TPUTOHOMETPUUECKHE YPaBHEHUs U HEPaBEHCTBA.

(OO0patHbie TPUTOHOMETpUYECKUE QYHKLIUHN: apKCUHYC, APKKOCHHYC, APKTaHTeHC.

®YHKIIUHU, UX CBOMCTBA U TPAGUKU

®yuxuua. O0MacTh ONpefeNeHnss U MHOKECTBO 3HAUeHHH; rpaduk (QyHKUMH,
nocTpoeHre rpahuKoB hyHKIWMI, 33JaHABIX Pa3TAYHEIMA CIIOCO0aMHU.

CepoiicTBa dpyHKIHH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OIPAHHYEHHOCTS,
EPROANIHOCTS. TIpOMeNyTKH BO3pacTaHUs # yObIBaHMA, HauOoJbIIeEe U HAaUMEHbILEe
3HaueHuWs,  TOUKH  3KcTpemyma.  [paduueckas  uHTepnperanms.  [lpumeprr
(YHKIMOHAIBHEIX 3aBUCHMOCTEH B peaslbHBIX MPOLEccax U ABICHUAX. APUPMETHIECKHE
onmepaunu Haj ¢yskuuamMd. CrnoxHas QyHxkius  (komnosuuus). Ilowamue o
HenpepeleHoCmt QYHRYUU.

O6parunie pyuxuun. Obracme onpedenenus u obracme 3HA4eHUl 06PAMHOU
Gyuryuu. I pagux obpammoii hyuryuu.

CreneHubie, NOKA3ATEIbHBIE, JOrapupmuyiecKne H TPHTOHOMETPHYECKHE
$pyrknuu. O0paTHbIe TPHIOHOMETPHYECKHE (PYHKIHM

Onpenenenus GbyHKIHHA, UX CBOWCTBA ¥ TPapUKH.

IMpeoGpasoBanus rpaduxos. IlapanensHEIM NepeHoC, CHMMETPUA OTHOCUTENEHO
ocefi KOOpPAWHAT ¥ CHUMMETPHS OTHOCHMTENBHO HAuana KOOPAMHAT, CUMMETpPUS
OTHOCHUTENLHO MPSIMOiL y = X, pacTspkeHHe M CKATUE BJIOIb OCeH KOOpIHHAT.

Hpaxkmuueckue 3anuamusn

IlpuMepsl 3aBHCHMOCTEM MeXJy I[EPeMEHHBIMM B pealibHBIX IIpOLEeccax U3
CMeXHBIX aucuuriid. Onpegenenne ¢ynknui. IlocTpoeHme M yTeHMe TIpaduKoB
dyukuuit, Mccrensoanue ¢yHkumuu. CBOHCTBA JMHEHHOM, KBaAPATHYHOM, KyCOYHO-
nuHeitHo# ¥ ApobGHO-MHHEHHoH GyHKuMA. HenpepblBHEIE U NEPHOAUYCCKUE (YHKIIHH,
CaoiicTBa ¥ rpadUKy CHHYyCa, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie QyHKIMHA U
nx rpaguxd. OGparHble TpUroHoMmeTpudueckue ¢yHkmH. IlpeoSpasopamus rpaduxa
dyukiun. ['apmonndeckue xonebanus. [Ipuknaaneie 3azayuu.

10



lloxasaTenbHele, HAOTapUQMUYECKHE, TPUIOHOMETPHYECKHE YpaBHEHHS U
HEPABEeHCIMEA.

HAYAJA MATEMATHYECKOI'O AHAJIN3A

IlocnenosarenbHocTn.  Crioco0bl  3afiaHUs W CBOWCTBA  YMCJIOBBIX
nociuenosarenbHocTed. [lonamue o npedene nocnedosamenvrocmu. Cywecmsosanue
npedena  MOHOMOWHOU — ocpanuyennoli  nocredosamensrocmuy.  CyMMHPOBaHUE
MOCNIEAOBATENLHOCTEH. BecKoHeuHo yOpIBalolas reoMeTpudecKas NpOTpeccHs M ee
CYMMa.

Ipoussoanasi. IloHaTHe 0 HPOM3BOAHON (YHKIMH, €€ T'eOMETPUYECKH |
(u3MIeCKUid CMBICH. YpaBHEHME KacaTelbHOR K rpaduxy ¢yHkumu. IIponsBopsbie
CYMMBI, Pa3sHOCTH, HPOHM3BEICHHUs, YaCTHBIC. [IpDOM3BOMHBIC OCHOBHBEIX 3JIEMEHTAPHBIX
dynkimi. IlpuMeHeHHe NPOM3BOAHON K WCCTEROBAHMIO (YHKUMN U [IOCTPOCHHIO
rpa@uKoB. IIpouzeoonsie 0b6pammnoi hyHkyuy u KoMIOIUYUY PYHKYUU.

HIpymepsl HCITONB30BAHNS MPOUIBOKHOM IS HAXOKIESHUA HAIYYIIEro pelIeHHs
B IIPUKJIaNHbIX 3a7a49ax. BTopas npoussosinas, ee reoMeTpudeckuil U Gu3MuecKuii CMBICI.
Haxoxrienue ckopocTy A Opoliecca, 3agaHHoro GopMyIoi u rpabukoM.

IlepBooGpasnass u muTerpat. IlpuMeHeHwWe OlNpefeleHHOro HHTETpaNa JUIf
HAXOXJICHUS IUIOINanu KpWBOMMHEHHON Tpanenuu. @Popmyna Hrrorona—IJleiibumia.
[prmeprl NpUMEHEHUS HHTErpaa B (PU3HUKE U FeOMETPHH.

Ipaxkmuueckue 3anamusn

UncIoBasd IIOCHEAOBATENBHOCTh, CHOCOOHI €€ 3a/aHMs, BLIUMCIEHHS HIEHOB
nocnenosarensHocTH.  Ilpenen  mocneposatensHOCTH.  Beckomeuno  yGmiBaromjas
reoMeTpUuecKas Iporpeccus.

[TponsBojHas: MeXaHUIECKU H TeOMETPUHECKKIT CMBIC TPOU3BOIHOM.

YpaBHenue . KacarensHOH B obmeM Bune. IlpaBunma u  GopMyasl
i QeperiupoBanus, Tabnuna MPOU3BOAHBIX dJeMEHTAapHBIX (GyHKUuH. Mccnenopanue
QyHKUMM ¢ TOMOIUBIO NpOM3BOAHOM. HaxowIeHHe HauGOIBIIEr0, HAUMEHBIIETO
3HAYEHHUS U IKCTPEMANBHBIX 3HAUCHUN (yHKI{HH.

Wurerpan u mnepsoobpasHas. Teopema Herorona—Jleiifuuna. Ilpumenenne
HHTErpaja K BEIMUCICHMIO QU3HYCCKUX BEIHUKH U IITOIIALeH.

YPABHEHUS 1 HEPABEHCTBA

YpapHeHHss H CHCTeMbl YypaBHeHHH. Pauuwowanpuble, WppaluOHANEHEE,
NOXA34TEILHEIE ¥ TPHTOHOMETPUYIECKHE YPABHEHUS U CHCTEMEL.

PaBHOCWJIEHOCTE YpaBHEHHUH, HEPABEHCTB, CUCTEM.

OcCHOBHEBIE TIPHEMBI MX peLICHUs (pasioKeHne Ha MHOKATENH, BBEAECHAES HOBBIX
HEU3BECTHAIX, IOACTAHOBKA, I'paQUICCKI METO). ‘

HepaBencrBa.  PauvoHanbHEIC,  MppaUMOHANBHBIE,  IIOKA3aTENBHEIE U
mpuzoHoMempuieckue HepapeHCTBa. OCHOBHBIC IIPHEMB] MX PEIISHHSI.
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Henonb3zopanue ceoiicTB H rpadgukoB GyHKIUHI NpH pelieHHH YpaBHeHUl H
HepaBeHCTB. Meton uHTepBanoB. Mzobpaxkenme Ha KOOPAMHATHOW IIIIOCKOCTH
MHOJKECTBA PELICHAN YPAaBHEHUH ¥ HEPABEHCTB C ABYMs MEPEMEHHBIMHU B X CUCTEM.

Ilpuknaonste 3aoavuu

[IpuMenenye MaTeMaTHYECKUX METOAOB VIS PeleHUsA COOEPKATENbHEIX 3a0a U3
pa3NUYHBIX 00IacTell HayKH U IPaKTHKH.

Wntepriperanus pe3ynsTaTa, yueT pealbHblX OrpaHuYeHUNA.

Ilpaxkmuueckue 3auamusn

Kopuu ypaBuenuit. PaBHocuneHOCT: ypaBHeHui. llpeoOpasoBaHue ypaBHEHHIL
OCHOBHBIE IIPMEMBI -pEIeHIs ypasHeHUH, Peienue cucteM ypasHeHul. McnonezoBanue
CBOMCTB U IpadukoB (pyHKIUHA A1 PENICHUs YpaBHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHKA U TEOPHUS BEPOSTHOCTEN

JNeMeHThI KOMOHHATOPHKH

OcHOBHBIE TIOHATUS KOMOUWHATOPMKM. 3aZadvy Ha IOJCYeT YUCIa pasMellcHWH,
TIEpECTaHOBOK, coueTaHuil. Pelrenne 3amad Ha nepebop Bapuantos. Popmyna OmHOMA
HrroToHa. CpoficTBa GMHOMUHANBHEIX KodhduuuenTos. Tpeyronsauk [lackans.

DnemMeHTHI TEOPHH BePOSATHOCTEI

CoOBITHE, BEPOSTHOCTH COOBITHS, CIOXKEHUE M YMHOXEHHE BEPOATHOCTEM.
Honsmue o nesasucumocmu cobvimuil. [Juckpemuas cayyauHos 6eluduHa, 30KOH ee
pacnpedenenus.. Hucnosvie  Xapaxmepucmuku  OUCKDEMHOU  CAYYAUHOU — GeNUYUHbL.
Honamue o 3axone borbULUX YUCEN.

DleMeHThI MATEMATHYECKOH CTATHCTHKH

MpejicTaBnenue aHHBIX (TaONKIBL, AUATPAMMEL, TPAQUKL), 2eHEPAIbHAR COBOKYI-
Hocmb, evibopxa, cpedunee apugmemuneckoe, meduana. Ilowamue o 3a0auax
MAMEMAMUHECKOM CIAMUCMUKY.

Peuienue npaxmuseckux 3a0ay ¢ PUMEHeHUeM 6epOAMHOCIHLIX MEMOO0S,

Hpaxkmuueckue 3anamusn

Vcropus pa3BuUTHS KOMOUHATOPUKH, TEOPUK BEPOATHOCTEH ¥ CTATMCTIHKM M HX
polh B pasiMYHBEIX  chepax  deNoBeYecKOM  km3HezesATeNpHOCTH.  [lpammia
xoMOunaropuky. Peurenne kKoMOUHATOPHBRIX 3anma4d. Pa3sMellieHus, COYETaHHA ¥
nepectanoBku. buroM Hrrorona u tpeyronsHuk Ilackans. [Ipuknagmelie 3ama4un.

Knaccuyeckoe onpeseieHUe BepOSTHOCTH, CBOHCTBA BEPOSTHOCTEH, TEOpeMa O
cyMMme BeposTHOCTel. BrlaucneHue BeposTHOCTEH. HprIKJ'Ia,I[HBIe 3agauu. [IpeacraBnenue
YUCIOBLIX JAHHBIX. HpHKJIaI(HBIe 3aJa4u.

I'EOMETPUSA

Ipampie u niockocmu ¢ npocmpancmee
B3auMHOEe pacloOKEHHEe IBYX UPSAMBIX B MpocTpaHcTBe. [lapajumenbHOCTH
IpAMoM ¥ IuIocKocTd. ITapanmnensHocts nuockoctel. IleprneHTuKynaApHOCTh TIPAMOK X
MIOCKOCTH, [lepleHauKy/Islp M HAKJIOHHAad. YIojd MEXIy TpAMOH H IUIOCKOCTBIO.
JIByTrpaHHsIi YoM YT0X MEXTy IIOCKOCTIMA. [1epIeHIMKy ASpHOCTh ABYX IIOCKOCTEH.
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['eomerpuueckne npeobpa3oBaHUs IMPOCTPAHCTBA: IapamieNBHBIN  nepeHoc,
CHMMETPUA OTHOCHUTEIEHO TIIOCKOCTH.

IlapannensHoe  NpoeKkTHpoOBaHHE. [Inowads  OpmOzOHAnsHOU — MPOEKyUl.
Hsobpaxenre NpoCTpaHCTBEHHEIX GUTYD.

MuororpaHHHKH

Bepumnsl, pebpa, rpanu MBororpaHHuka. Paszeepmxa. Muozozpannvie yensl.
Boinyxnvie mnoeozpannuxu. Teopema Dinepa.

Ipusma. [Ipsamas u waxnounas npusma. Ilpasunsras npusma. IMapannenenunen,
Ky6. Iupamuna. Ipasunsraas nupamusa. YcedeHnas mupamuzga. Tetpasap. CUMMETpUH B
Kybe, B apannenenurnene, B mpusme u nupamue. Ceuenns Ky0a, Ipu3sMbl ¥ TIPaMUIEL.

[Ipeacrapienne o NpaBUIBHBEIX MHOIOTPaHHUKAax (Terpasiape, kyGe, okrasmpe,
AOAEKa3Hpe U UKOCAdAPE).

TeJ1a 4 NOBEPXHOCTH BpALeHUS

Upnuaap ®  KoHyc. YcedeHHEBIH kouyc, (OCHOBaHWe, BEICOT4, OOKOBas
[IOBEPXHOCTE, oOpasyromas, passeprka. OceBble CedeHHA U CEUEHHs, HapalielbHble
ocnosanmio. [lap u chepa, ux cedenus. Kacatenssas miockocTs k cdepe.

H3imepenus B reomerpun

O6beM u ero uzmepense. MHterpaibmas C])OpMyna obnpema.

Dopmynsl 06BeMa KyOa, IPAMOYTONBHOTO TApallIeNeNuIena, IIPH3MEL, LIMEADA.
Dopmynsl ofbeMa MHPaMAALl U KoHyca. DOpMYNIE! NIOMAIN TOBEPXHOCTEH IMIHHApPE 1
xoHyca. PopMyIsl obbema mapa 1 Iwiomaau chepsl.

[Topobue ten. OTHOImMEHNS MNOLIaAeH MOBEPXHOCTEH K 00BEMOB NONOOHEIX TEl.

KoopaunaTel H BEKTOpBE.

IMpamoyronpHas (ZekapToBa) cucTeMa KOOpAMHAT B mpoctpanctee. dopmyina
PAcCTOSHAA MEXIY ABYMSA TOMKaMu. YpaBHEHHA CHEPEI, HIOCKOCHY U NPAMOL.

Bextoprl. Monyne Bexropa. PaBeHcTBo BekTopoB. CroXeHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4UCIO. PasnokeHre BeKTOpa IO HAnpaBieHusM. YTOJI MEXIY
OByMA BekTopaMd. IIpoeknus BexTOopa Ha ock. Koopmaunatel BekTopa. CkansgpHoe
NPOMU3BEAECHNE BEKTOPOB.

Mcnonp3oBaHne KOOPAMHAT M BEKTOPOB MPU PEUICHHW MATeMaTHYeCKMX H
HPUKIAHEBIX 3a71a1.

Hpaxmuueckue 3auamus

Ilpr3Haku B3aUMHOTO PACIIONOXKEHUS NPSMBIX. Vron MEXJy IpsAMBIMU. B3auMHOe
PacIoieKeH e IPSIMEIX U IIOCKOCTeH. [1epleHauKyisp U HaKIOHHAA K IIOCKOCTH. YOI
MEXJIy INpAMOH M IJIOCKOCTBIO. TEOpeMBI O B3aHMHOM PAECIIOIOKEHHH TPSIMOH H
mnockoctd. Teopema o Tpex NeprneHAuKyIapax.

IIpu3HaKkK U CBOMCTBA NApaICNBHEIX U MEPIIEHAUKYIIIPHEIX IIOCKOCTEH.

PaccTosiHne OT TOYKM OO0 IUIOCKOCTH, OT IPSMOHM J0 ITOCKOCTH, PACCTOSHHE
MEXIY IUIOCKOCTAMH, MEXAY CKPEIIMBAIOIUMUCS NPIMBIMU, MEXKAY IIPOH3BOILHBIMU
burypamu B IpOCTPaHCTBE.

llapannensHoe MpPOEKTUPOBAHME WM €ro  CBOHCTBA. JTeopema o© nrowaou
OPMO20HANLHOU npoexyuY MHO20Y20bHUKA. Bsaumuoe pacronoKeHue
TPOCTPaHCTBEHHBIX (BUTYP.
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Pasnuunbie Byl MHoOrorpaHHukoB. Mx wusobpaxenwns. Ceuenus, pasBepTKH
MHOTOrpaHHUKOB. Ilnomane moBepxHocTH. Buapl cummerpuit B IPOCTPAHCTBE.
CumMMeTpus Tel BpallleHus 1 MHOTOIPaHHHAKOB. BeucieHre umomanei ¥ 06beMoB.

Bexroper. [JlefictBus ¢ BekropaMu. /[lexkaproBa cucTeMa KOOPIWHAT B
NPOCTPAHCTRE,

YpaBHeHHE OKPYKHOCTH, c(epbl, IUIOCKOCTH. PacCTOAHHE MEXIy TOYKIMHY.
JeHcTBHA ¢ BEKTOPaMH, 33/IaHHBIMH KoOopAUHaTamMu. CKalpHOe [IPOH3BEACHRE BEKTOPOB.
BexTopHoe ypaBHeHHe IIpIMOM X IUIOCKOCTH. MCIONB30BaHHE BEKTOPOB IIPU
JOKa3aTeIbCTBE TEOPEM CTEPCOMETPHH.

Hns BHeaylIWTODHBIX 3aHATHH CTYA€HTAM Hapiaxy C peuieHHeM 3afad M1
BHIIONHEHNS NPaKTHYSCKUX 3aJaHWH MOXKHO NPENIOXKUTE TEMBI HCCIEHOBATENBCKHX U
pedepaTUBHBIX paboT, B KOTOPEIX BMECTO CEpHil OTAENBHBIX MENKHX 3a7ad ¥
YIPaXHEHUH NPEnIaraloTcs CHOKETHBIC 3afaHus, Tpelyloliue AMUTENnbHOU paboThl B
paMKax OAHOM MaTeMaTU4YecKOM CHTyalMH. OTH TeMbl MOTYT OBITh  Kak
VHIVBAIYQTbHBIMEA 33JAHMUAMHA, TAK M TPYIIIOBBIMH Jii COBMECTHOIO BBITONHEHHS
MCCIIeI0BAHHS. '

Temot peghepamos (Ooknadoe), uccnedosamenscrux HpoeKmos

* Henpeprisubie 1podu.

» IlprmMenenMe CIOXHBIX IPOLUEHTOB B SKOHOMUYECKUX pacueTax.

» IlapanmnensHoe MPOCKTHPOBAHUE.

* Cpe/HUe 3HAYEHNA H UX TIPUMEHEHHE B CTAaTUCTHKE.

* BekropHoe 3aaHKi¢ IPAMBIX U IUIOCKOCTENR B IPOCTPAHCTRE.

» (CrnoxeHue rapMOHHYECKUX KONeOaHUH.

» I'padrdeckoe pelieHue ypaBHEHUN U HEPABEHCTB.

» [lpaBUibHBIC ¥ NONYNPABWILHBEIE MHOTOTPAHHHIKH.

+ KoHuyecKkue ceueHUs U UX NMpUMeHeHre B TEXHHKE.

» Tlonarue nudbdepenumana u ero PUIOKEHH.

» (CXeMBI IOBTOPHBIX UCIBITAHKHA BepHymm. -

* Hccenenosanue ypaBHEHHH U HEPABEHCTS C llapaMeTpoM
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15
TEMATHYECKOE IVIAHUPOBAHHUE

[lpr peanusanum copepkanus oblMeodpasopatensHod  y4eGHOW IHUCLUITITHHEL
«MareMaTuka: anreépa ¥ Havaya MaTeMaTHYecKoro aHajlM3a; TEOMETPHs» B MpeAenax
oceoenusi OITOIT CITO na 6a3ze 0CHOBHOrO 00WIEr0 0Opa3oBaHHs C HOTYIeHHEM CPEIHEIo
obinero 06pasoBaHUMs MaKCHMalbHAs ydeOHas Harpyska 00y4aroluXcs 110 CHEHHaIEHOCTH
CIIO 21.02.15 «OTkpbITEIe TOpHBie paboOTB» cocTapadeT: 351 dac, W3 HUX ayAUTOPHAasd
(o6s3aTenbHas) HArpy3ka oOyYarouwUxcsl, BKIIOUYAs HpaKTHUecKue 3aHaTvs, — 234 daca;
BHEAy IUTOPHAS caMocTosTeIbHas paboTa cTyaenToB — 117 yacos.

TEMATUYECKHWA ILTIAH
Ne | HazpaHue paszaenos, TEM. Komruectro | Komnaecteo | Komuuectso | Konuuectso
YacoB yacoB JI[I3 | KOHTPONBHEIX | CAMOCTOSTENBHBIX
pabot paboT
1 | Beexenne. 12 2 1 6
Pa3puTHe NOHATHA O YHCIIE
2 | KopHu, cTemeHu U TOrapudMel 28 13 1 14
3 | llpaMeie ¥ IIOCKOCTH B 20 15 \ 10
[IPOCTPAHCTRE
4 | Komburatopuka 12 6 1 6
5 | OcHOBEI TPUTOHOMETPUH 30 22 1 15
6 | OYHKIUA ¥ Tpadukd 18 6 1 9
7 | Hauama MareMaTH3ecKOTO 24 10 1 12
aHaITA3a
8 | YpaeHeHuNd M HEpaBeHCTBA 20 5 1 10
9 | KoopapHaTs! U BEKTOPE] 16 13 1 8
10 | MHTerpan u ere npuMeHeHHe 15 9 1 8
11 | MHOrorpansuKy | Kpyrible 26 3 1 13
Tena
12 | DneMeHTH TEOPUH 13 7 1 6
BepoATHOCTEH H
MATEMATHYECKOUA CTATHCTHRH
Hroro 234 115 12 117
Breayauropras caMocTosATeNbHas paboTa
IMoAroToBKa BHEICTYIDICHWEA N0 3aJaHHBIM TeMaM, AOKIAJoB, pedeparos, 3cce, 117
HHIABHAYATEHOTO TIPOEKTA ¢ UCIIONB30BAaHAEM MHGOPMAIHOHHEIX TEXHOJIOIHA U
Ap.
TIpoMexyTOUHAS aTTecTanus B hopme 3K3aMeHa
Beero | 234 | 115 12 117




XAPAKTEPUCTHKA OCHOBHBIX BHIOB YYEBHOM AEATEJBHOCTHU

CTYIEHTOB

Conepkanue ofyuenns

XapakTepHCTHKA OCHOBHBIX BHAOB A€ATeIbHOCTH CTYJeHTOB (Ha
YPoBHe yueOHBIX neficTBuii)

Beenenue

O3HakoMIIEHHE € PONBIO MaTeMaTHKM B HAYKE, TEXHHKE, IKOHOMUKE,
MHQOPMAIMORHBIX ~ TEXHONOTHWSX M TPAKTHYECKOH  NEATETBHOCTH.
OsHakOMIJIEHIE C NCIIMH W 32/a9aMM HM3YYEHHA MATEMATHKA opu
oceoeHuu npodeccuii CITO u cnenuansrocreit CIIO

AJITEBPA

Pazsurie
e

IMOHATHA 0

Brimonuenne apupmeruueckux neficTsuil Han wnciamu, coderas YCTHBIS
H ITHCEMEHHBIE [IPHEMEL

Haxoxenne NpubIikenHBIX 3HAYCHWH BeNUYHH U HOrPElIHOCTER
BBITHCICHUH (a0COMOTHOR M OTHOCHTENBHOI); CPaBHEHHE YHCIOBBLIX
BRIPDAKEHUH,

Haxoxzenre omu0oK B Ipeobpa3’oBaHUsMX W BEUMCICHHIX {oTHOCHTCH KO
BCEM NMYHKTaM IIPOrpaMMb}

Kopuun,
norapugMbl

CTEINeHH ,

O3HaKOMJICHHE C TIOHATHEM KOPHS M-i CTEICHH, CBOHNCTBAMM paguxanoB
H IpaBUNIaMH CPaBHEHUS KOpHet,

DopmynUpOBaHyE ONPeNCIeH ] KOPHS M CBONCTR KopHe#. Beraucnenne u
CPABHEHHC  KOPHEH, BEIIOJHEHHE ITIPHKHJAKA  3HAYEHHS  KOPHAL
IIpeobpazosanue 4MCIOBHIX M OYKBEHHEIX BhIpAXKEHul, CONEepIKANTIX
pazukane,

Bramonunenwe pacueTor mo  dopMyitam, ComepXKaIUUM  pajUKaIbL,
OCYIIECTBNAA ~ HEOOXOJHUMBIE MOACTAHOBKH M NIpeoBpasoBaHus.
OnpezenicHre PaBHOCHNBHOCTH BEIDOKEHNH ¢ pajdkatamu. Pemenue
HppalidOHAIBHbIX YpaBHEHHH.

O3HaKoOMIIEHHE ¢ DOHATHEM CTENEHN ¢ AEHCTBUTENLHEIM TIOKA3ATEIEM,
Haxoxnenwe 3maueHundt cremenm, HCIIOJIB3YS TIpH  HEOOXOTHMOCTH
HHCTpyMeHTaIbHBIE CPEACTBA.

3allACHIBAHME KOPHS 7-H CTENGHH B BHUAE CTENEHH C IpOOHEM
HoKasaTeeM H HaoOopoT.

QopMynHpoBaHHE CBOMCTB cTeleHel. Bolumcnenwe cremeHed ¢
PalMOHAILHBIM [IOKA32TECM, BEIIOIHEHHE NIPIKHAKY 3HAYEHUS CTENEHH,
CpPaBHCHHE CTeneHeH. .

[IpeofpasoBanue 4MCHOBEIX U OYKBEHHBIX BBHIPAKEHHUIL, comepKalmx
CTEIICHH, IPUMEHLI CBOHCTBA. PClIeHHe MOKA3ATENBHBIX YPABHEHHIH.
OsHakoMleHue ¢ MpUMeHeHHEM KOPHeil M cTeneHeil Npu BEMHCIEHMH
CPEAHMX, NCIICHUM OTPE3KA B «30JI0TOM CedeHUM». Pellienne IpAKIafHbIX
38144 Ha CJI0KHBIEC TPOLUEHTHI

IIpeoGpazoeanue
aarefpanuecKnx
BBIPAXKEHUI

Boimonuenwe npeopasoBanuil  BHIpAXEHWE, IpEMEHECHHE opmyan,
CBA3AHHBIX CO CBOMCTBAMM cTemeHed W jnorapuMos. OmpeleneHue
OONACTH  JIONYCTHMEIX  3HAYCHHA NOrapHMHEECKOro  BBIPAKCHHS.
Pemenne norapud)Mutecknx ypapHeHmit

OCHOBBI TPHT'OHOMETPHU
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Coaepxanne 06yeHns

XapaKkTepucTHKA 0CHOBHBIX BHAOB AATEILHOCTH CTYICHTOB (Ha
YPOBHe YyueGHRIX eficTRHIN)

OcHopHbIe MOHATHA

Usyuerue paTHaHHOTO METONA H3MEPEHUs YITIOB BPALICHHS ¥ HX CBAZH C
rpaxycHOH Mepoit. MsoOpaxeHnme yriIoB BpauleHWS Ha OKPYKHOCTH,
COOTHECEHUE BEIHUYHHEE YIJIa C €T0 PACTIONOKEHHEM.,

QOpMyTMPOBAHUE ONPE/ECHAN TPHIOHOMETPHUYECKHX (GYHKIME md
YIJIOB TOBOPOTA H OCTPhIX YIVIOB INPAMOYTONBHOTO TPEYrONLHUKA H
OOBACHEHNE KX B3aUMOCBA3H

OcHoBHEIC [IpuMeHeHME  OCHOBHBIX — TPHIOHOMETPHYECKMX  TOWAECTR  HJIT

TPUTOHOMETpHYECKHE BEIYUCACHHS 3HAYCHMH TPUTOHOMETPUYECCKUX YHKIME iT0 OJHOM U3 HAX

TOXKIECTBA

Hpeobpazosanus M3y4yenne OCHOBHBIX (OPMYI TPHIOHOMETPHH: (GOPMYJIEL CIGKEHHS,

NpocTeifmmnx YABOCHHUS, Mpeobpa3soBaHysd CYMMEl TPUTOHOMETPHYCCKHX (YHKIUHA B

TPHIOHOMETPHYECKUX NPOUIBSACHME U [IPOM3BENEHUS B CYMMY U IPUMEHEHHE IIPH BEUUCICHUN

BhIPa’KeHHH 3HAYCH¥S TPUTOHOMETPHIECKOTO BEIPAKEHUS U YIPOIIEHHS ero.
O3HaKOMIIEHHE €O CBOMCTBAMHM CHMMETPHM TOYeK Ha eIMHUYHON
OKPY)KHOCTH M IPAMEHEHHE HX [ BRIBOJA HOPMYN NPUBEICHNUS

IIpocrenmue Pemenue mo QopmynaM U TPUTOHOMETPHYECKOMY KPYry NpOCTEHINHX

TPHTOHOMETPHYECKHE TPUTOHOMETPHYUECKUX YPABHEHUH.

YPABHCHHSA H|l[puvenenre o0mMX METOMOB pPEUICHWS YpaBHEHWH (IpUBEIEHWE K

HepageHcmean JUMHEAHOMY, KBaJPaTHOMY, METOH Pa3IoXKeHUs Ha MHOKHTEIH, 3aMEHEI
IEPEMEHHOR) NpH PEINCHHH TPUIOHOMETPHUYCCKUX YPaBHEHWH. YMeHue
OTMEYATh Ha KpYyre pelieHds [OPOCTeHINNX TPUrOHOMETPHYECKHX
HEPaBEHCTB

AprCHHYC, ADPKKOCHHYC,| O3HaKOMIIEHHE C NOHATHEM OOPaTHBIX TPUTrOHOMETPHYESCKHX {YHKIHIA.

APKTAHICHC THCIA

VisyuenMe onpeseneHnil apKcHHYyca, apKKOCHHYCa, apKTAHIEHCA YHCa,
hopMymiposanue WX, H300paKeHWe HA CANHWYHOH OXPYXKHOCTH,
MPUMEHEHUE NIPH PelleHUY YpaBHEHU

O VYHKIIA, BX CBOUCTBA U TPAOHAKH

DOYHKNHA,
IlounTtae

0

HeNPEePHIBHOCTH PYHKIUH

OsHakoMNIEHHE C INOHATHEM IIEPEMEHHON, MPHAMEPAMH 3aBUCHMOCTEH
MEKIY NePEMEHHEBIMY.

O3HAKOMIIEHNE ¢ TIOHSTHEM Tpayika, OnpefeleHHe IPHHANIEXHOCTH
TOYKH rpauky ¢yrkumu. OmpezeneHue mno Qopmyme npocTeRLei
3@BACHMOCTH, BuJa ee rpaduka. Brlpaxesue mo dopMyre ommoil
IEPEMEHHON depes qpyrHe,

O3HakoMIIEHHE ¢ ONpeAcnecHHEM (YHKIMH, GOPMYJIMPOBAHHE €TO.
Haxoxnenne obnactn onpegencHus u obmacTy 3havennit dyHKuuy

CpoiicTBa
I'padudeckasn
HATEPIpETANA.
Hpumepsi
PYHKIHOHATBHBIX
3aBHCHMOCTei
peAIBHBIX Nponeccax
ABJICHHAX

pyHRUIH.

{1

O3HaKkoMJIeHHE ¢ NpHUMEpaMKM  QVHKIMOHANBHBIX  3aBHCHMOCTER
pEeANBHBIX IIpolleccax U3 CMEKHBIX OUCHUILTHH. (O3HaKoMIIeHUe
JOKA3aTCIBHBIME  PACCYIKACHHAMHU HEKOTOPEIX CBOMCTE MHHEHHOM
KBAaApaTU4YHOM QYHKIUHM, [POBEACHUE MCCICHOBAHHA  JIMHEHHOM,
KycouHo-nuHeHHON, ApoOHO-TMHEHHON W xBampatrauodl  GyHKIMiE,
MOCTpoeHHEe HX rpadukon. llocTpoenne u urenne rpaduxoB GyHKIHM.
Uccnenosanue Gynxnunm.

oo

=

Conepkanue o6yueunn

XapakTepHCTHKA OCHOBHBIX BHAOB A€ATEALHOCTH CTYICHTOB (HA
YPOBHE YUeGHBIX TeicTn i)
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Coctapnenvie BUNOB GYHKIAH 10 JaHEOMY YCIIOBHIO, pellleHHE 3a7ad Ha
KCTPEMYM.
BremonseHne npeodpazopauii rpadura ¢yHximm

O6paTHsie GyHKIMHI

Vzyuecwne nowamusa obpamuoid  (yHxyuy, OOpelcleHHE BRIA X
rROCHpoOeHue epaguxa o6pamnot QYHKYUY, HAxXoxcoenue ee obracmu
onpedenenus u obracmu 3ravenui. [IpnMenesue cBoicTs (QyHKunil NpH
WCCHEeNOBAHWM  YpaBHEHWM W  pelleHMd 3a7ad  Ha  3KCTPEMYM.
(O3HaKOMJIEHHE C TIOHATHEM CITOMKHOH (HyHKLMY

Crenennsle,
NOKA3aTeNLHBIE,
JorapupMuIecKHe
TPUTOHOMETPHYEECKHE
Pyaxkun.
TPHIOHOMETPHYECKHE
hyuKIIHH ‘

"

O0paTHBEC

BEIuMcneHHe 3HAUEHNE PYHKUMI 0 3Ha4eHHIO apryMmenTa. OupenencHue
MONOXKEHUs] TOUKH Ha rpadixe 1o ee KOOPAUHATAM H HAao00poT.
Hcnons3opanue CBOMCTE (HYHKUMIA 1 CPABHEHHUS 3HAYeHUM cTeleHeH u
norapumoB. [locTpoeHne rpadMKOB CTCTIEHHBIX M NOTApAPMHYECKHX
byHKIUi,

Penrenue fI0XKa3aTeNLHBIX W TOTApHOMULIECKUX YPaBHEHHH H HEPABEHCTB
HO U3BECTHBIM ANTOPUTMAaM.

(O3HaKOMNICHHE C TIOHATHEM HENpPepHIBHOH nepuopnveckodl (yHKIWH,
GOpMYITHPOBAHKE CBOHCTB CHHyca M KOCHHYCa, IIOCTPOCHHE HX
rpadHKOB. '

O3HaKoMJIeHNEe ¢ TIOHATHEM TAPMOHHYECKUX KoNeDaHWH W HpHMepaMu
TapMOHMYECKHX KOneOanuit I OMUcaHns TIPONECCcoB B (U3HKE U APYIHX
00TacTIX 3HAHHA. '

O3HakoMJIEHHE C [IOHSTHEM pPAa3pBIBHON Iepuogudeckolt QyHKIMU,
dopMynTHpoRaHHe CBOWCTB TaHTeHCa M KOTAaHIEHCA, MOCTPOEHHE HX
rpad)uKOB.

[IpuMeHeHne  cBOMCTB  (BYHKIMH i CpaBHEHHd  3BAYCHHMI
TPUTOHOMETPUYECKAX — QYHKIHA,  pPENICHHS  TPUNOHOMETPHYECKHX
ypaBHeHuit. [locmpoenue zpaguxos 0BpamuelX MpUIOHOMEMPUIECKUX
PpyHryuti U onpederenue no zpaguxam ux ceoticms. BIONHEHUE
mpeoGpasoBanus rpadKoB

3

4

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

HMocneagoBarenLHOCTH

(O3HaKOMJICHHE C IIOHATHEM YHCHOROH IIOCNEN0BATEIBLHOCTH, CIOCObaMu
e¢ 3a7aHus, BEMHCICHHAMH €€ uJIeHOB. (J3HakoMAeHue ¢ AONAMUCM
npedena nociedosameiprocmy. O3HAKOMICHAS € BEIYUCICHHEM CYMMBI
feCKOHEUHOT0 4HCAOBOTO pSfa HAa IIPAMEPE BBIYHMCICHHS CYMMBI
HecKoNeYHO YORIBAIOMIEH reOMETPHYESCKOM IIPOTPECCHH.
Pewmenye 3amay Ha OpUMEHEHHe (QOPMYJNBL  CYMMBI
yGrIBaromeii reomeTpUdeckol mporpeccun

DeCKOHEYHO

IIpousBoauasn
NpHMEHeHHE

H

€e

O3uakoMIICHUE C IOHITHEM [IPOH3BOAHOM.

Hayuenue v GopMyNHpOBAHHE €€ MEXAHMYECKOIQ M TEOMETPUYECKOTO
CMEIC/IA, M3YYCHHE ANTOpPUTMA BBIUHCIICHMS OPOU3BOJHOM Ha NpuMepe
BEUMCIICHHNA MTHOBEHHOM CKOPOCTH M YLA0BOTO  Ko3(duuueHTa
KacaTenbHOH,

CocTaBneHne YpaBHEHIA KacATeNbHOE B o0IIEM BUIE.

I3

Copepxxanne 00yaeHNA

XapaKTepUCTHKA 0CHOBHBIX BHA0B JefTeJ-HOCTH CTYAEHTOB (Ha
ypoBHE Y4eOHLIX JeHCTBHH)
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Ycpoenue mpaBun  juddepeHnHposanns, TabNIMIL  TPOH3BOIHBIX
JMEMECHTAPHBIX  QYHKIOMH, npuMeHeHMe 1w  aubdepeHnupoRaHNs
pyHKIM, COCTaBNeHMs ypaRHeHMd KacaTenbHOM. M3ydeHHe TeopeM o
CBSI3M CBOMCTB (PYHKIMH M IIPOM3ROIHON, GOPMYIHpPOBKA HX.
Ilposenenne ¢ NOMOIIBIO IIPOM3BOXHOM HCCIENOBAHHS  (DYHKIIH,
3aaHHOK (hOPMYIIO.

Ycranosnenane cBA3M CBORCTB GYHKLMH U POU3BOIHOMN M0 KX rpadEKaM.
IlppMeHeHHEe NPOU3ROAHON RIS pEUICHHS 33f@y HA HAXOKICHHE
HauOOIIBIIEr0, HAMMEEDIIErO 3HAUCHAS U Ha HAXOMKICHHE DKCTPEMYMA.

IIeprooOpaznan
HETErpaJ

O3HAaKOMIIEHHE ¢ NOHATHEM MHTErpana U nepeoobpasHoil. Mayuenme
IpaBHIIA BEIMUCIICHUS NepBoolpasHol n Teopems! HetoTona—Jleiibrmia.
Pemrenye 3214 Ha CBA36 IEPBOOOPA3HON U e€ IPOM3BOJHON, BEMICICHHE
HEPBOCOPA3HOM Ul JaHHOH (YHKITHA.

Pemenue 3a71a4 Ha NpUMEHEHUE HHTErPaIa JUIS BLIYMCICHHS (HIHUCCKHX
BeIIUYMH M IUIOIAIeH

VPABHEHIWSI 1 HEPABEHCTBA

YpapHeHNs wu

CHCTECMBI

ypasHeHuii HepareHncTpa
H CHCTEeMBI HEPaBEHCTB ¢
ABYMS Nl€peMEeHHBIMH

OsuakoMileRue ¢ MPOCTeHIAMY CREACHHAMY O KOPHSX anrebpamdeckux
YPaBHEHHH, NOHATHAMH HCCIEAOBAHNS YPaBHEHUH U CHCTEM YPABHEHUIHK.
H3yyenne Teopuu paBHOCHNLHOCTH YPaBHEHWH W €€ IPAMEHEHMS.
HoBTopenne 3anMCH pelieHus CTAHAAPTHRIX YDAaBHEHHH, ITPHEMOB
npeoOpa3oBanus ypaBHEHUH s CBEACHHS K CTAHAAPTHOMY YPaBHEHMIO,
Pelllenvie  paiOHANBHEIX, HPPAIMOHANLHEIK, I[IOKA3aTelbHBIX W
TPUTOHOMETPHYECKIX YPABHEHHHN U CHCTEM.

Vicrione3opanue cBoleTs 1 rpadmxos HyHKIuMI A71a peleHns YpaBHEHMH.
I[ToBTOpEHNE OCHOBHEIX IPHEMOB PEIUCHHS CHCTEM. PeilcHue ypapHeHHH
C MPEMEHCHUEM BCEX INIPHEMOB (PasiOkKeHUS Ha MHOKHUTENH, BBEACHHS
HOBBIX HEM3BECTHBIX, NOACTAHOBKH, IpadruecKkoro MeToxa).

Pemenwe cucTeM ypaBHEHHN ¢ IIpUMEHEHHEM Da3iHUHBIX CIOCOGOB.
O3nakomneHne ¢ OOMMMKM  BONPOCAMH DCIUEHHS HEPABEHCTB H
HCI0JIB30BAHUE CBONCTB H IPaHKOR (hYHKIMM MPH PEINEHUH HEPABEHCTB.
Pemenne HepaBeHCTB M cucTeM HCpaBeHCTB ¢ NMPHMEHEHHEM DPas/THYHbIX
cr1oco00R.

[IpuMeHeHHEe MAaTeMATHIECKHX METOJIOB JUIsl PELIEHHS CONEPKATENBHBIX
33184 M3 pasnMuBbIX obnacTel HAYKU U [OpakTHKM. VIHTEPHPETHpPOBAHUE
PE3YIBTATOR C YIETOM PEANBHBIX OTPAHHICH M

IJIEMEHTHI KOMBUHATOPUKH, TEOPAU BEPOATHOCTEN U CTATUCTHKH

Copep:xxaune odyuenust

XapaxkTepHCTHKA OCHOBHBIX BH/IOB ACATELHOCTH CTYIEHTOR (Ha
ypOBHE y4eOHBIX JeiicTERHIA)

OcHoBHBIE
KOMOMHATOPHKY

NMOHATHA

Msyuenue npasuna KOMOMHATODUMKM M IPHMEHEHHE IIPH PEIICHHM
KOMOUHATOPHBIX 33/1a4.

Pemenve KoMOMHaTOpPHBIX 3a7ad MeToAoM nepefopa B IO IPABHIY
YMHOKEHUS.

OsHakoMICHHE ¢ TOHATHAMH  KOMOWHATODHKH:  pasMENICHHIMH,
COYETAHUSAMH, ITIEPEeCTAaHOBKAMH H q)opM_yHaMH AN UX BBIYUCIICHHAL
OOpacHeHHe W MpEMeHeHne (OPMYN IS BEIYHCACHMA DAasMEINCHHH,
HEPECTAHOBOK M COYCTaHUI Npu pellleHMM 3ajay. (3HAKOMIEHHE ¢
OunHoMom Herorona n TpeyronsHukoM [lackas. Pemenne npakTaueckux
3a/1a4 ¢ MCIIOMB30BAHKEM NIOHATHH U TIpaBHI KOMOHHATOPHKH
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A

IeMenThI Teopuu
BEPOATHOCTE

MsydeHne  XIACCHYECKOTO  ONIPSNSICHHA  BEPOATHOCTH, CBOMCTE
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEIA.

PaccMOTpeHne TPHMEPOB BHMUCICHNS BEPOATHOCTER. Pemenue 3amay na
BEIYHCJIEHHE BEPOATHOCTEH COOBITHI

IIpeperapiaeHue AAHHBIX
(TaGumubl, gHATpAMMEBI,
rpapukH)

O3HakoOMJICHHE € [OPEACTABISHWEM  YHCNOBBIX  JAHHBIX M HX
XapaKTepHCTHKAMY.

PeilieHHe MNpakTHYECKUX 3afad Ha 00paloTKy YHCIOBEIX JAHHEIX,
BLIYHCIICHAC UX XapaKTEPUCTUK

TEOMETPHSA

IIpavMeie M IVIOCKOCTH B
IIpOCTPAHCTERE

QopMynHpOBKa W TIPHBEACHHE JOKA3ATEIBCTE TPH3HAKOB B3aWMHOTO
PACTIONOKEHNs OPAMbIX M IUIOCKOCTeH. Paclo3HaBaHue HA YEPTEKAX H
MOJEIAX PasIMYHBIX CHY44eB B3aHMMHOIO PAacHONOKEHHUA TPIMBIX H
IJIOCKOCTEH, apryMEHTHPOBAHUE CBOHMX CyXJAeHHHA. DopMyaupoRaHue
ONpeNieNIeHUH, NPU3HAKOB %4 CBOMCTB MAPAJIENEHBIX "
NEPIIEHTUKY TAPHBIX II0CKOCTeH, ABYTPAHHBIX U IHHEHHEIX YIIOB,
BellonHeHne OOCTPOEHUS VYIJIOB MEXAY OPAMBIME, 0OpPAMOil |
TIOCKOCTRIO, MEKAY IUIOCKOCTAMH [0 OMMUCAHNIO M PACTIO3HABAHME HX Ha
MOJAEISX.

IIpAMeHeHHe INpPUIHAKOB M CBOHCTE PACHONOKEHHH MNPAMEIX H TLIO-
CKOCTEH IIpU pEIIeHUN 3a1a4.

H3obpaxenne Ha pucyHKaxX W KOHCTPYMPOBAHHE HAa MOLEISX Iep-
NEHJHKYIAPOBE Y HAKJIOHHBIX K [UIOCKOCTH, NPIMBIX, MapaljlelbHEIX
IJIOCKOCTEH, YITIOB MEXAY IPAMOH M [UIOCKOCTHIO B 00OCHOBAaHHC
HOCTPOCHUS.

Pewienye 3a1a4 Ha BEMHCICHAE FeOMETpUAYECKUX Bemyyny., OnuchBanue
DACCTOSHHS OT TOYKH M0 IUTOCKOCTH, OT IPSMOH 10 IJIOCKOCTH, MEXAY
IJIOCKOCTAMHM,  MEXOY  CKPEHIMBAIOIIMMUCS  NPSAMBIMH,  MEXAY
HPOU3BOJLHEIMU (QUTYPAMA B IPOCTPAHCTBE,

QopMynUpoBaHUE M AOKA3LIBAHHE OCHOBHEIX TEOPEM O PacCTOSHHAX
(TeopeM cylIeCcTBOBAHUS, CBOMCTRA),

MsobpakeHde Ha YepTEXaxX K MOJEISIX PACCTOSHUSA M 000CHOBAHHE CBOUX
cyxjeunii. OnpenencHue M BRIMMCICHHE PACCTOSHEN B MPOCTPAHCTEE.
[IpumMenenue GOpMYN H TEOPEM IUIAHUMETPHH JUIA pENICHU 327124,
(O3HaKOMJIGHHE C TOHATHEM MapalUleNbHOr0 MPOCKTUPOBAHKSA M €r0
CBOHCTBAMU. PopMynTuUposae Mmeopembl 0 nIoWaou

Coaepxxanne o0yueHHs

XapaxTepHcTHKA 0CHOBHBIX BHAOB ALATEJBHOCTH CTYACHTOB (HA
ypoaHe y9eOHBIX aeiicTBHIH)

OPMOZOHUNLHON NPOEKYHU MHO20Y2ONbHUKA.

IIpuMenenne Teopuu At 0O0CHOBAHHS TIQCTPOCHUH B BEIMHUCTSHHI,
ApryMeHTHpOBaHHME CBOUX CYXKACHUH 0 BRAUMHOM PACTIONMIKEHUY
TPOCTPaHCTBEHHEIX (PUTYD '

MHororpaHHHKH

Onucanre W XapakTepUCTHKA pa3M4YHBIX BHIOB MHOTOTPEHHHKOB,
[IEPEURCIICHHE UX ATEMEHTOB U CBOUCTB.

Wzobpaxerne MHOTOIPAHHUKOB ¥ BHIIONHEHWE [OCTPOEHHA HA
U300PAKCHUAX U MOJENAX MHOTOTPAHHUKOB.

BriuucneHne JHHEHHBIX 3JIEMEHTOB M YITIOB B INPOCTPAHCTBEHHBIX
KOHQHUTYpalKAX, apryMEHTHPOBAHUE CBOHX CYXASHHH. XapaKTepHUCTHKA
H HM300paKCHHE CEYCHMS, PA3BEPMKYU MHO20ZDAHHUK0E, BBMMCICHHC
IIIOIMAREH TOBEPXHOCTEN.

IlocTpoeHHe TmpocTeHmux cedeHUH KyOa, TPH3MBEL, [HPAMHIEL
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IIpumeHenue $HaxTOB U CBEJICHUI U3 MITAHUMETPHN.

O3nakoMiaeHue ¢ BUAAMU CHMMETPHI B [IPOCTPAHCTBE, QOPMYIHPOBAHAE
OIpesieneHAil U CROMCTB. XapaKTepHCTHKA CHMMETPHHU TEll BPAINCHAA W
MHOTOTPaHHHKOB.

IMpumeHexne cBOUCTB CHMMETPHE IIpH pellleRuu 3anad. Vcnons3oBaHue
IpUOOPETEHHBIX  3HAaHWP  JUI  WCCICAOBAHMA W MOACIHPOBAHHUS
HECIIOKHBIX 3a/1a4. _

M300paxkeHue OCHOBHEIX MHOTOTPaHHHUKOB ¥ BBITIONHCHHE PHCYHKOR IO
YCIIOBUAM 3a/1a4 '

Tena ®w  nosepxnocTH
BpALICHH T

(OznakoMNieHHe ¢ BHAaMH TeNl BpallleHHsA, (QOpPMYIHpPOBaHHE WX
OIpEIEIEHUH U CBOMCTB.

DopMyIApOBAaHHE TEOPEM O CCYSHHH ImMapa IUTOCKOCTBHIO X ILIOCKOCTH,
KacatensHo# K chepe.

XapakTepicTUKa ¥ H300paKenre Te/1 BPalCHUS, UX PA3BEPTKY, CEUCHUAL.
Peluenue 2anay na NOCTPOCHUE CeUEHUH, BEIUUCIEHNE ANTHH, PACCTOAHHH,
yriuos, mnomaneik. IlpoBeneHre AOKA3aTeNbHBIX pacCyKIeHHH Ipu
PCIISHUH 3334,

[lpumeHenyie CBOMCTB cnmmerpfm IIpY peleHdH 3afad Ha Tena
BPAINEHMA, KOMOUHALMIO TE,

M306paxene OCHOBHBEIX KpPYINIBIX TEA M RBEIIOJHCHHE pPHCYHKA IO
YCIIOBHIO 3a/[a4f

HimepeHHd B reoMeTPHH

O3HAKOMIIEHHE ¢ IOHATMAMM [LIOWAId W 00heMa, aKcuoMamu H
CBOMCTBAMH. '

Perenye 3amad  Ha  BRUACIHCHWE IUlomaned nnockux ¢QUIyp c
MIpUMEHEHHEM COOTBETCTBYIONMX (GOpMyT B akTOB U3 I[LIAHUMETPHMH.
Msyuenue TeopeMm O BEMUCHCHUN OOBEMOB MPOCTPAHCTBEHHBIX Tell,
pelleHde 3afad Ha UpUMeHeHWe (QOpPMYJ BBIUMCICHMS OOHEMOB.
Usyuenwe ¢opMysn s BBRUHCICHHA IUIOIUAACH I[TOBEPXHOCTER
MHOTOIPAHHUKOB W TEIT BpallleHns.

O3HaKOMIEHHE ¢ METOJOM BLIYHCIEHUS YIIOIAIH TIOBEPXHOCTH CHEpPHL
Pemmenne  3amad4  Ha  BEIUMCICHWE  IUIOIUAACH  MOBEPXHOCTH
TPOCTPAHCTBEHHEIX Te

Conepxaune odydeHNd

XapakTepuCTHKA 0CHOBHBIX BU/I0B JeATCALHOCTH CTY/ACHTOB (Ha
yporHe yuyeOHBIX ReiicTBmil)

Koopannate! 1 BeKTOPBI

(O3HakoMneHHE ¢ HOHATHEM BeKTOpa. M3ydeHue NexapTOBOH CHCTEMBI
KOOPAMHAT B TIPOCTPAHCTBE, MOCTPOCHHE IO 33AAHHBIM KOOpAHHATAM
TOYCK H HHOCKOCT@ﬁ, HaXOXKACHHC KOOPAHHAT TOYCK.

Haxoxnenne ypapHeHHN OKPYKHOCTH, cepbl, TUIOCKOCTH. BhruucneHue
paccTOSIHUM MeXKTy TOUKaMHU.

Wzyxernve cBOMCTE BEKTOPHBIX BENIMYHH, IPABUT Pa3IOKEHHS BEKTOPOB B
TPEXMEPHOM TIPOCTPAHCTBE, IIPABHI HaXOXKASHHSI KOOPIWHAT BEKTOPA B
UpOCTPAHCTBE, TpaBun  jgeficTBUif ¢ BEeKTOpaMH, 3daZaHHBIMU
KOOpAUHATaMU.

[IpuMeHeHNe TEOPUM NPH PEIUCHMM 3a7ad Ha JEHCTBHA C BEKTOPAMH.
WsyueHne cKangpHOTO NPOU3BEACHHS BEKTOPOB, BEKTOPHOTO YPABHEHUS
IpsMoi M InockocTH. [IpuMeHeHHE TEOpPHH INpM pEIUEHMH 33724 Ha
JelcTBHS ¢ BeKTOpamiu, KOOPAWHATHBIA METO[, HPHUMEHEHHE BEXTOPOB
[V BEIUWCNCHUS BEIWYWH YTJIOB M paccrosHud. (O3HAKOMIIEHHE ©
JIOKa3aTEILCTBAMH TEOPEM CTEPEOMETPHM O B3aHMHOM PaclONOXEHHN
MPSAMBIX U TUIOCKOCTEH ¢ HCTIONB3OBAHKEM BEKTOPOB.
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YYEBHO-METOJUYECKOE U MATEPHAJBHO-TEXHUYECKOE
OBECHOEYEHHUE OIPOI'PAMMEI YYEBHOH JUCIMILIAHLI
MATEMATUKA»

Tomerenne KabuHeTa YAOBNETBOPAET .  TPeOOBAHUAM CanurapHo-
snugemuonoraueckux rpapwi u HopMatuBoB (Camllul 2.4.2 Ne 178-02) u ocraweno
TUIIOBBIM O0OpPYJOBaHUEM, YKA3aHHBIM B HACTOSIMX TPeOOBaHHUSX, B TOM HHCIE
CHIEIMANH3NPOBAHEON yuebHOl Mebenpio U cpefcTBaMu OOYUeHMA, JOCTATOYHEIMHU IS
BEITIONTHEHUS TPeOOBAHNN K YPOBHIO HOATOTOBKA 00YIaFOIIIXCSL.
MarepHaJLHO-TEXHMYECKOE o0ecledeH e

Peamusalpss OporpaMMbl  JUCLUMIUIHHG: TpeGyeT Hamuuusa yuebHoro kabuHera
«MatemaTukay.
O6opynopanve yueQuoro xabutera:

- IOCAIOYHbIe MECTa AJIA CTYIEHTOB;

- paboyee MecTO NpEeNoJaBaTEILs;

- AOCKa KIaCcCHAsA;

Texunveckue cpefcTBa O0YUESHHUA:

- UHTepaKTUBHAS mpucTaBka Mimio Teach mposonHas;

- IoCKa MarHuTHO-MapKepHas,
- IIPOEKTOP;

~ IPUHTED Ja3EPHBIN,
Cpencrra 00y4eHus:

- KOMIIEKT CTEPEOMETPHIECKUX Tel (I€MOHCTPAIMOHHBIN );
- CTEH]] SKCIIO3ULIUOHHBIH. ‘

- JNEKTPOHHEIE cpencTBa 00yyeHus (BHAeOQHUIBMEL).
KoMITekT HHCTPYMEHTOB:

- JUHEHKA;

- TPaHCIOPTED;
- YTONBHUK;

- IHPKy b

AKTHBHDBIE H MHTEPAKTUBHbIE (POPMBI M METOABI 00y UeHHs

TIpiMeHeHHe AKTUBHBIX W HMHTEPAaKTHBHBIX METOJOB HA YpOKaX MaTeMATHUKY
Ho3BoMNAeT POPMUPOBATE MO3HABATEIBHEIN HHTepec 00yJaroIIuXcs ¢ LENbI0 JOCTHKEHU
ONpeeNeHHBIX YueGHO-BOCTIITATENbHBIX NEeH ¥ BRIIOJHEHN 00pa30BaTeNbHbIX 38124 B
pamiax peammzanuy OI'OC HOBOro MOKOIEHMS. ‘

AXTHBHBIE METOAbI:

» mpobreMHas JEKIU, JeKLUs ¢ 3apaHee 3aiIagMPOBaHHEIMU OIIMOKamHy;

« 3BpHCTHYIECKAd Oecena; '

» IOHCKOBas gabopatopHas paboTa CTyHEHTa;

o yueOHAS DUCKYCCUS;

' 22



» camocTosiTeNbHasg paboTa ¢ MUTepaTypoi;
uzpoesie
» JEJIOBas Urpa;
s INEAAroruvecKue CUTYaluu;
» TCAaroru4ecKue 33auy;
Heuzpossie
» TECTUPOBAHUE, KONNEKTUBHAS MBICIUTENLHAS AEATCIBHOCTE;
HHTepakTHBHBIE METOABI: '
1. TBOpUEcKue 3aaHH.
2. Pabota B ManpIx rpynnax.
3. Obyuaronyme urpsl.
3.1. Ponesgie.
3.2. Jlenoseie.
3.3. OOpazoBaTenbHBIE.
4. Vicnonp3oBanue o0IIEeCTBEHHBIX PECYPCOB.
5. CopeBHOBaHUA.
6. PasMuHKY (pazIugHOTO POAR).
7. UsydeHne ¥ 3aKpeIUIeHAE HOBOTO HH(OPMALIMOHHOIO MaTEpraa.
7.1. UBTepakTUBHAS TEKIMA. )
7.2. CTy eHT B pOJIM NIpenoaaBaTelis.
7.3. PaboTa ¢ HarsIHEIM IOCOOHEM.
7.4. Kaxapill y4HAT KaKO0T0.
7.5. Acnonp30Banye ¥ aHanu3 BUAECO-, Ay JUO- MaTePHaloB.
7.6. IlpaxTrueckas 3a/jaua, pa3dop CUTYalui W3 IPaKTHKY y9IaCTHHKA.
HudopmanuonHoe obecnedenne o0ydeHns
Iepeuennr pexoMeHAyeMbIX Y4eOHbIX u3faHHil, HaTepHeT-pecypcoB, AONOJIHATEIbLH
JIHTEPATYPhbI
OcHoBHBIE HCTOYHHKH

Bawmarxoe M.H. MatemaTtuka: y4eOHMK IS CTY[A. YUPEXICHUH cped. mpod.
obpazosanus. — M., 2017.-25 mt.

Bawmaxoe M.H. Martemarnka. COOpHUK 337a9 NPOQUIBHON HANpPaBIEHHOCTH:
yueb. mocolue st CTyA. yIpeXxaenuit cpes. mpod. obpasosanus. — M., 2017.-251mut.

B mpomecce ocBOSHMA IPOrpaMMbl yuebHON AucIUNIuKEEl «MareMatHka: anredpa
U Hayala MAaTeMAaTHYECKOrO aHallu3a; TeOMETPUA» CTYACHTBl MMEIOT BO3MOKHOCTH
JIOCTyIla K OJNeKTPOHHBEIM y4eOHBIM MarepuajaM [0 MAaTeMaTHKe, HMCIONIUMCS B
cBOBOJHOM HocTyme B ceTH VHTepHeT (2NEeKTPOHHBIM KHHUIaM, MPaKTHKYMaM, TECTaM,
matepuanam EI'D u ap.)
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PEKOMEHJAYEMASA JIUTEPATYPA

NS CTY/AEHTOR

bammvaxos M.M. MatemaTuka: yueOHMK sl CTYX. YUpexAeHMH cpen. Ipod.
obpazoBanus. — M., 2017. '

bammakos M.J. Marematuka. COOpHHK 3aiad NpO(QHUILHON HANPABICHHOCTU:
yueb. mocodre Mg CTy. YIPSXKACHUM cpell. pod. odpazorauus. — M., 2017.

BammakoB M.W. MaremaTuxka: anreGpa 1 Hadana MaTeMaTHIECKOro aHaIn3a,
reoMeTpHs: y4eOHHUK /IS CTYIEHTOB podeccHOHANBHEIX 00pa3oBaTelIbHbIX
OpraHu3anui, ocBanBaroix npodeccuu 1 cnenpansrocti CIIO. - M.,2017.

bammakoB M.W. MaremaTuka: anrebpa 1 Ha4ana MareMaTHIeCKOTo aHalu3a,
reoMerpus: COOpHMK 32124 NMpoGUILHON HATIPaBIEHHOCTH: yueh. nocoOue mg
CTYAEHTOB IPOQeCCHOHATLHBIX 00pa30BaTeNbHBIX OPTaHU3AUN, OCBANBAIOIINX
npodeccun u cnenuansnoct CIIO. — M., 2017,

bammaxor M.M. Marematuka: anrebpa 1 Havana MaTeMaTUdecKoro aHanusa,
reoMeTpus: 3aIadHuK: yueo. mocodre s CTy JeHTOB IPO(eCCHOHANBHBIX
o0pazoBaTenbHBIX OpraHu3anri, OCBaMBAIOIINX NPOGECCUH U CTIEHHAIBHOCTH
CIIO. - M.,2017. .

BammMakoB M.U. Marematuka: anredpa B Hadalla MaTeMaTHICCKOIO aHAIN3a,
reoMeTpHs: ONEKTPOHHBINA yael.- MeTod. KOMIUIEKC JIA CTY ICHTOB
IPodEeCCHOHATEHEIX 00pa30BaTENBHEIX OpraHu3alui, 0CBaUBaIOIINX IpOheccHr 1
criennanprocty CIr10. — M., 2017. '

I'yces B.A., I'puropres C.I'., Bonruaa C.B. MatemaTuka: anredpa 1 Hadana
MATeMATHYECKOI0 aHATN3a, TeOMETPHs: YIeOHUK [Uld CTY ICHTOB
NpodEcCHOHATBHBIX 00pa30BaTeNbHEIX OPraHU3alii, OCBAHBAONIMX NPODECCHH H
cuermanssoct CIHO. —- M, 2017.

Konaeun FO.M., Trkaueea M.B, ®edeposa H.E. u op. Maremarnka: anrebpa u
Hayana MaTeMaTHYecKoro aHamuza. AnreOpa ¥ Hadana MaTeMaTHYECKOTO aHalH3a
(6a30BbIii ¥ yriyOnenssiit yposan). 10 knace / nog pea. A.b. Kwxaenxo. — M., 2014,

Konszun IO.M., Txauesa M.B., ®edeposa H.E. u dp. Maremaruka: anredpa u
Hayana MaTeMaTMYecKoro aHanmuza. Anrebpa M Havala MaTeMAdTUYECKOrO aHamsa
(6a30BEIi U yrIyOneHHsId yporay). 11 knace / nox pen.’ A.B.XKmxgerko. — M., 2014,

Has npenopasarene

06 ofpazosannu B Poccutickoit @enepauyn: Geaep. 3aKOH OT
29.12. 2012 Ne 273-@3 (B pen. enepansueix 3akoHOB 0T 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, o1 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, 01 03.02.2014 Ne 15-@3, ot
05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-03, or 04.06.2014 Ne 148-®3, ¢ wusm,,
BHeceHHBIME QenepansHeM 3akoHoM 0T 04.06.2014 Ne 145-D3, B pen. oT
03.07.2016, ¢ m3m. ot 19.12.2016.)

[Tprkas MunucrepcTsa obpasopanus 1 Hayku PO ot 31 mexabpsa 2015 . N
1578 "O BHECEHMH U3MEHEHHH B (hefepallbHbIH rOCY 1apCTBEHHAIH
0Bpa30BATENBHEIN CTAHAPT CPENHErO 00IHero o6pasoBanHys, yTBEPHICHHBIN
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npukazoM MuHUcTepcTBa 00pasoBanus U Hayku Poceniickoit Denepanuu ot 17 Mas
2012 1. N413. ‘

[Ipuxas MunucrepcTBa o6pasosanus 1 Hayku P® ot 17.05.2012 Ne 413 «O6
YyTREPKICHUN (PeJepalbHoro rocyJapcTBEHHOTO 00pa30BaTeNhbHOTO CTAHIAPTa CPEXHETO
(monuoOro0) 00IEro 06pasoBaHMs».

ITpuxas Munucrepcrsa obpasoanug u Haykd P® or 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHenud B Ilpuka3 MubmcTepcTBa 00OpasoBaHMs M HayKu PoccHiickoi
Depepammn ot 17.05.2012 Ne 413 «*O6 ytBepxaennn HhenepalbHOro rocy AapCTBEHHOTO
06pa3zoBaTENFHOTO CTAHAAPTA CPEAHETo (II0JTHOT0) 00IIero 00pa3oBaHus”».

[TuceMo [emapraMeHTa TOCYHapCTBEHHON MOJMMTHKM B cdepe IOArOTOBKH
pabounx xazpos u A0 MunucTepersa obpazosanusa 1 Hayku P® ot 17.03.2015 Ne 06-
259 «PexkoMeHJalMy 10 OpraHu3aliié MOJy4UeHHs cpejHero obuero ofpasoBanusa B
mpefenax OCBOEHUS 00pa3oBaTeNbHBIX IMPOTPAMM  CPEAHEro  MPO(eCcCUOHATBHOTO
obpasoBanns Ha 6Gaze OCHOBHOIO oOIiero oOpa3oBaHMs ¢ y4eToM TpebGoBaHmid
denepanbHBIX  TOCYJAPCTBCHHBIX — 00pa3OBATENBHBIX CTAHAAPTOB W NOMYJaeMOH
PO eCCHY M CHENMATBHOCTH CPEIHET0 NPOPEcCHOHANBHOr0 00pasoBaHUm».

[IpuMepnas OCHOBHas 00pa30BaTeNbHAas IPOrpaMMa CPpeIHEro ofuero
o6pazoBauus, onoOpeHHas peleHreM heaepansHoro y9eOHO-METOINYECKOTro
o0 BeIMACHAS MO 00IEeMy 06pa3oBaHHIO (IPOTOKON oT 28 mronsd 2016 1. Ne 2/16-3).
Bawmaros M.H. MaremaTika: KH. Ul TIpENogaBaTens: MeTol. nocobue. — M.,
2013 '

Bawmaroe MH., uizanoe LIH. Meromudeckoe nocodue Ui NMOATOTOBKH K
ET'3. —M., 2014,

HUHTEPHET-PECY PCEI

www.fcior.eduru  (MudopmaunonHele, TPEeHHUPOBOYHBIE M KOHTPOJBHBIC
MaTepuansl).

www.school-collection.edu.ru (Exunas xomrexims HU(GPOBBIX 06pa3soBaTENBHEIX

pecypcoB).
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