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1. HOACHUTEJIBbHASA 3AIIUCKA

[Iporpamma 00meoOpa3oBaTeIbHON Y4YeOHOW — AUCIUIUIMHBI «MaTeMaTukay
MpeHa3HayeHa JUIsl U3YUYEHUsI MaTeMaTHUKUA B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHbIX
OpraHM3aIysIX, peaTu3yIoNMX 00pa3oBaTeNbHYI0 MPOTPaMMy CPEIHEro O0OIIero
oOpa3oBaHHs B IpeJeIax OCBOCHUsI OCHOBHOM Mpo¢eCcCHOHAIbHONU 00pa30BaTEIbHOMN
nporpammbl CITO (OIIOIT CIIO) nHa 6a3e ocCHOBHOro 00IIero oOpa3oBaHUS IIPU
MOAATOTOBKE CHELUAIMCTOB CPEJHETO 3BEHA.

PabGouast mnporpamma y4eOHOW JUCHUIUIUHBI SIBJISETCS YacThblO OCHOBHOM
npodeccuoHanbHOM 00pa3oBarenbHOM mnporpammsl B coorBeTcTBUM ¢ DPI'OC mo
cnequanbHoct  54.02.01 JuzaiiH (Mo  oTpacisM), yKpPYNHEHHass  TpyIa
cnernuanbHocTer 54.00.00 n300pa3uTebHOE U TPUKIIAAHBIEC BUJIBI HCKYCCTB.

Copepxxanue mnporpammsl  «MaTtemaTuka» HalpaBJI€HO Ha JIOCTUKEHUE
CIEAYIOMINX LeJIeH:

- obecrieueHue chOPMUPOBAHHOCTHU TIPEICTABIICHUN O COIUATIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpPAX CTAHOBJICHUS MATEMATHKU;

- obecrieueHne chopMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUECKOTO M MaTeMaTHuy4e-
CKOT'0 MBIIIUICHHUS;

- obecrieueHne chOpMUPOBAHHOCTH YMEHUN TPUMEHATD MOTyUYE€HHbIE 3HAHUS TIPH pe-
IICHUU PA3IMYHbIX 33/1a4;

- obecrieueHne chopMHUPOBAaHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK YacTH o01iie-
YeJI0BEYECKOU KYJIbTYpbl, YHUBEPCAJIBLHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM ONTUCHIBAThH
Y U3y4aTh peaJibHbIC MPOLECCHI U SBICHUS.

B mporpammy BKIIOYEHO coONEp)KaHWE, HANpaBlIeHHOE Ha (POPMHUPOBAHUE Y
CTYJEHTOB KOMIIETEHIIMI, HEOOX0AMMBIX i KadecTBeHHOro ocoeHus: OIIOIT CITO
Ha 0aze OCHOBHOrO OOIEero o0pa3oBaHHs C TMOJNYYCHHEM CpPEIHEro O0OIIero
oOpa3oBaHUs - IPOrpaMMBbl MOATOTOBKH crienuanucToB cpeanero 3seHa (IIIICC3).
[Iporpamma y4eOHOM JguUCHUIUIMHBI «MareMmaTtukay SBISETCS OCHOBOM IS
pa3paboTKu pabouyux MporpaMMm, B KOTOPHIX MpodeccroHaIbHbIE 00pa30BaTeIbHBIC

OpraHu3alliy, pean3ylole 00pa30BaTEIbHYI0 IIPOTPaMMy CpEeAHEro oOIero



obpazoBanus B mnpenenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOro oOIIero
o0Opa3oBaHMsI, yTOUHSIOT COJIEp)KaHNe yIeOHOTO MaTepraia, MociIeI0BaTeIbHOCTh €ro
W3yUYCHHS, paclpeelicHue y4eOHbIX 4YacoB, TeMaTHUKy pedepaToB, BHJBI
CaMOCTOATENLHBIX ~ PabOT, y4YHUTHIBaS crenuduKy TpOorpaMM  MOATOTOBKH

CIICHHNAJINCTOB CPCAHCTO 3BCHA, OCBanMBacMoOU CIICIHMAJIBHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUIIJINHBI
«MATEMATHUKA»

MaremaTika KaK CpEICTBO TIO3HAHHUS JIEHCTBUTEIBHOCTH 00ECIIeYMBACT
pa3BHUTHEC MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00YJaroNIuXcs, pa3BUBACT
UX aOCTpaKTHOE MBINUICHHWE, TIMaMiITh W BOOOpakeHUe, (GOpMHUpPYEeT HaBBIKU
CaMOCTOSITCIIEHOW y4eOHOW JCeSATeNLHOCTH, CaMOOOpa3oBaHUs M caMoOpeau3alluu
JUYHOCTH.

Conmepxanne y4deOHOW MUCHUIUTHMHBI «MaTtemaTtnkay B TpOo(eCCHOHATBHBIX
00pa30BaTENLHBIX OPTaHU3aAIUAX, PEATH3YIONMX O00pa30BATEIbHYIO MPOrPaMMy
cpennero obmero oOpaszoBanms B mpenenax ocBoeHus OIIOII CIIO nHa O6asze
OCHOBHOTO  oOmiero  oOpa3oBaHMs, OOYCIOBJIEHO  OOIIeHd  HaIEeJICHHOCTHIO
o0Opa3oBaTeIBLHOrO IMpolecca Ha JOCTHKCHHE, JIMYHOCTHBIX, METANpeAMETHBIX |
MPEIMETHBIX PE3YJIbTaTOB OOYYEHHs, YTO BOBMOKHO Ha OCHOBE KOMIICTEHTHOCTHOTO
MOJIX0/1a, KOTOPhIM obecrieunBaeT (hopMUpoBaHHE (YHKIIMOHATHLHOW TPAMOTHOCTH U
BCEX BHUJIOB KOMIICTCHIIHH.

B peanpHOM oOpa3oBaTebHOM Mporecce (OPMHUPOBAHHE yKa3aHHBIX
KOMIICTCHIIMA TPOMCXOJHUT IPU H3YYCHHH KaXJIOH TEMBI, ITOCKOJIBKY BCE BHJIBI
KOMIIETCHIIMI B3aUMOCBSI3aHHbI.

W3ydyenne  oOmieoOpazoBaTebHONW Y4eOHON NUCIUIUIMHBI «MaTemaTHKay
3aBepIiaeTcs IOJIBEJICHUEM HTOTOB B (DOpME DK3aMEHa B paMKax MPOMEKYTOUHOU
arrectanuu cTyneHtoB B mporecce ocBoeHuss OIIOIT CIIO na 0a3e OCHOBHOIO
oO1ero 06pazoBaHus ¢ mojgyueHueM cpeanero ooduiero oopazosanus (I1IICC3).

3. MECTO YYEBHOM JUCIHUIIJIMHBI B YYEFHOM IIJIAHE

YyeOHass gucruiuiiHa «MareMaTtuka» — SBISETCS  yU4eOHBIM  MPEAMETOM
o0s13aTenbHOM MpeaMeTHOM obnactu «MatemaTtuka u nHpopmaTtukay ®I'OC cpennero
ob1iero oopa3oBaHus.

YyeOnass mucnumimHa «MaremaTukay wH3ydaeTcs B 00IIe00pa3oBaTEIHbHOM
nukie yuyebHoro miaana OIIOIT CIIO nHa Ga3ze ocHOBHOrO 00mIero odpazoBaHUsl C

moyuyeHremM cpeanero oomero oopazoanus (IITICC3).



4. PE3YJIbTATBI OCBOEHUS YUEBHOM JUCHUTLIAHBI

OcBoenne coaepxaHusi y4eOHON AUCHMIUINHBI «Martematuka» obecredynBacT
JOCTHKEHUE CTYICHTAMH CIEAYIOIIHNX PE3YJIbTATOB:
JUYHOCHHBIX:
—— c()OPMHUPOBAHHOCTH MPEJICTABICHUI O MATEMATUKE KAK YHUBEPCATIBHOM SI3bIKE
HayK{, CpEJICTBE MOJCIUPOBAHUS SBJIEHUHA M MPOLECCOB, HIEAX M MeToAax
MaTE€MAaTUKHU;
—— IIOHMMAaHHME 3HAYMMOCTH MAaTEMaTHUKH JUI Hay4YHO-TEXHHYECKOIro IIporpecca,
c(OPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKEe KakK K 4YacTu OOILIeYeIOBEUECKON
KyJbTYpbl 4Yepe3 3HAaKOMCTBO C MCTOPUEH pa3BUTHS MaTEMaTUKH, 3BOJIOLMEH
MaTeMaTHYECKUX UIEH;
—— pPa3BUTHE JIOTMYECKOI'O MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHMUS,
QITOPUTMHUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILUICHHUS HAa YPOBHE, HEOOXOAUMOM JIJIst
Oynymelr MpoPECCHOHAIBHON ACATENBHOCTH, IS TPOJODKCHHS O0pa3oBaHUS U
caMo0Opa3oBaHuUs;
—— OBJAJCHHE MATEMaTUYECKUMH 3HAHUAMH M YMEHUSMH, HEOOXOJUMBIMU B
MTOBCETHEBHOM JKU3HU, JUIsI OCBOEHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX TUCLUUILIUH U
AUCIHILTAH TPO(eCcCHOHATBFHOTO IIUKJIIA, TS MOJIyYeHUs 00pa3oBaHus B 00IacTsIX, HE
TpeOyIOMMX yriTyOJIeHHON MaTeMaTHYeCKOW MOATOTOBKH;
—— TOTOBHOCTb U CIHOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE€ CaMOOOpPa30BAHUIO, HA
IPOTSKEHUH BCEH JKU3HM; CO3HATEJIbHOE OTHOUIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM NPOoecCHOHANbHON U 00IIECTBEHHOM NeATENbHOCTH;
—— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOU
NEATENbHOCTH;
—— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-UCCIeI0BATENbCKON, MTPOSKTHON
U APYTUX BUJAX JIESATEIbHOCTH;
—— OTHOUICHHE K TPO(ECCHOHATHHOW ACSITENTbHOCTH KaK BO3MOXXHOCTH yYacTHs B
pEIIeHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPO0IIeM;
MemanpeomemHmulx:
—— YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LENN IEATEIbHOCTH U COCTAaBJIAThH IJIAHBI
NEATENBHOCTH; CaMOCTOSITEIBHO OCYHIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh, HWCIIOJIb30BaTh BCE BO3MOJXHBIE PECYpPCHl Ul JOCTHXKEHUS
MIOCTABJICHHBIX II€JIed W peaju3alud IUIAaHOB JAESITEIbHOCTH; BBIOMpATh YCIIEUIHbIE
CTpaTETUH B Pa3TUYHBIX CUTYaIIUSIX;
—— yYMEHME NPOAYKTHBHO OOIIATHCA U B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOU
JESITeIbHOCTH, YYUTHIBATh MO3ULIMHU JAPYTUX YYACTHUKOB JESATEIBHOCTH, 3 (HEKTUBHO
pazpelaTb KOHQIUKTHI;
—— BJIaJICHUE HaBBIKAMU 103HABATEIbHOU, yUeOHO-UCCIIEI0BATENICKON U MPOEKTHOU
JESTeIbHOCTH, HaBBIKAMH pa3pelieHds MpoOsieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEJIbHOMY TOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS;
—— FOTOBHOCTbH U CITIOCOOHOCTH K CAMOCTOSITEIbHON MH(POPMAIIMOHHO-TT03HABATEIHHON
NEATENbHOCTH, BKIIIOYAsl yMEHUE OpPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX



uH(pOpMalMK, KpPUTHYECKH OLEHUBATh U  HHTEPIPETUPOBATH HH(OPMALHIO,
IIOJIy4aeMYIO U3 Pa3IM4YHbIX HUCTOYHUKOB;

— BIAQJEHUE A3BIKOBBIMM CpPEICTBAMU: YMEHME SICHO, JIOTUYHO U TOYHO M3JaraTb
CBOIO TOUYKY 3PEHUSA, UCIIOIb30BATh aJCKBATHBIE 3bIKOBBIC CPE/ICTBA;

—— BJIQ/ICHUE HaBbIKAMM IMO3HABATEIbHON pe(eKCUU KaK OCO3HAHUSI COBEPIAEMBIX
JEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHULl CBOETO
3HaHUS U HE3HAHM, HOBBIX [I03HABATEIBHBIX 33/1a4 U CPEACTB I UX JOCTHKECHUS;

—— LEJICyCTPEMJICHHOCTh B MOWCKaX W MNPUHITHH PEUICHUH, cOOOpa3UTEIbHOCTh U
WHTYULIMSA,  Pa3BUTOCTh  TMPOCTPAHCTBEHHBIX  MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUDA;

npeomemHulx:

—— c(hOpMHUPOBAHHOCTH MPEICTABICHUI O MAaTEMATHKE KaK YaCTH MUPOBOH KYJIbTYpPBI
M MeCcTe MaTeMaTHK{d B COBPEMEHHOW ITMBWIIM3AINH, CIIOCO0aX OMHMCAaHUsS SIBICHUN
peagbHOro MUpPAa Ha MATEMATUYECKOM S3BIKE;

—— Cc(pOpPMHUPOBAHHOCTb NPEACTABICHUNH O MaTEeMaTHYECKUX MMOHATHAX Kak
BAKHEHIIMX MAaTEMaTUYECKUX MOJEIAX, ITO3BOJIAIOIIMX OIMCHIBATh U U3y4YaTh Pa3HbIE
IIPOLIECCHl U SBJICHUSA; IIOHMMAaHUE BO3MOXHOCTH AKCHOMATHUYECKOIO ITOCTPOCHUS
MaTeMaTUYECKUX TEOPUU;

— BJIQJICHUE METOAAMHU JO0KAa3aTeJIbCTB M QJITOPUTMOB pPELICHUsS, YMEHHE UX
IIPUMEHSTH, IPOBOJNTH JI0KA3ATEIBHBIE PACCYKIACHUS B XOJI€ PEUICHUS 3a/a4;

—  BIAQJCHHE CTAaHAAPTHBIMM  DIPUEMAMHM  PEUICHUS  PAUMOHAIBHBIX U
MppanoOHaIbHBIX,

ITIOKA3aTEIIbHBIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPABHEHUNW W HEPABEHCTB,
MXCUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOrpaMM, B TOM YHCIE IS
ITIOMCKA IIyTHU PELICHUS U WUIFOCTPALN PEIICHNs] YPABHEHUN U HEPABEHCTB;

—— c(OpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATUSX MaTEMaTHYECKOIO
aHaJlM3a U UX CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEJACHUE (DYHKLUH,
UCIIOJB30BaHUE IIOJIYYEHHBIX 3HAHMM [JUI1 ONMCAaHHWAd U aHaau3a peajbHbIX
3aBUCUMOCTEH;

—— BJAJCHUE OCHOBHBIMU IIOHATUAMU O IUIOCKUX U IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTb YMEHUS
pacno3HaBaTh reoMeTpruueckue (Urypbl Ha YyepTexax, MOJAEISIX U B peaJbHOM MUDE;
MPUMEHEHNE W3YYCHHBIX CBONCTB TeOMETpuUUecKuX (puryp u dopmMyn s perieHus
r€OMETPUYECKHX 3a4a4 U 3a7a4 C MPAKTUYECKUM COAECPIKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O TNpoLEccax MW SABICHHIX, HMEIOIINX
BEPOSATHOCTHBIA XapakKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B pPEAJIBHOM MHUPE,
OCHOBHBIX TMOHATHAX JJIEMEHTAPHOW TEOPUU BEPOSTHOCTEM; YMEHHMM HAXOIWUTh M
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUA B MPOCTEHIIMX MPAKTHYECKUX
CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIyYaHBIX BEJIMYNH;

—— BJIQJICHUE HABBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IpU
pelIeHnH 3aaa4.



5. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCHOUATIINHBI
BBenenue
MaremMatuka B Hayke, TEXHHKE, SKOHOMHUKE, HH(DPOPMAIMOHHBIX TEXHOJOTHUSX U
MPaKTUYECKON JieaTenbHOCTH. Llenu U 3amaun u3ydeHus: MaTeMaTUKU MPU OCBOCHUH
npodeccuit CI1O u cneunansuocteit CIIO.

Pa3BuTHe NOHSATHS 0 YHCJTIE
enbie wu panuoHanbHble uwucha. JleiictBurenbHbie uyucia. [lpubnamxeHHbIE
BbIUHC/IeHUs. KoMIIeKCHBIE Ynca.

Kopnu, crenenu u jorapugpmsi

Kopuu u crenenu. Kopau HaTypaJIbHOM CTENEHN U3 YKMCIIA U UX CBOMCTBA. Ctenenu ¢
palMOHAIBHBIMA ITOKA3aTENsIMH, HX CBOWCTBA. CTENEHW C JEHCTBUTEIbHBIMU
nokazarensiMu. CBOMCTBA CTENEHU C IEMCTBUTEIBHBIM IT0KA3ATEIIEM.

Jlorapudpm. Jlorapupm umcaa. OcHOBHOE JorapuMuueckoe TOXKIECTBO.
Hecsatuunble W HarypaibHble Jorapu@mel. IlpaBuna nelictBuil ¢ Jsorapudmamu.
Ilepexon kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanne anredpanveckux BbIpa:keHuil. [IpeoOpazoBanue panroHaNbHbIX,
MPPALMOHAIIBHBIX CTETIEHHBIX, TOKA3aTENIbHBIX U JIOTAPU(PMUUECKUX BBIPAKEHUI.

Ilpakmuueckue 3anamus

ApudmeTrueckue AeCTBUS HAJl YUCIaMH, HaX0XKACHUE MPUOIMKEHHBIX 3HaUYCHUM
BEJIMYMH W MOTPEITHOCTEH BBIUMCICHUHN (a0CONMIOTHOW W OTHOCHUTEIBLHON), CPaBHCHHE
YU CJIOBBIX BBIPAKECHUM.

Brrunciienne u cpaBHEHHE KOPHEN. BBITTONIHEHNE PACYETOB C paAUKAIIAMH.

Pemienne wuppanmoHanbHbIX ypaBHeHHMM. HaxoknaeHue 3HaYeHUM CTENEHEN C
parmoHaIbHBIMU TTOKa3aTesiMu. CpaBHEeHHE cTenieHel. [IpeoOpa3oBanus BeIpaKCHUH,
COZEpIKAINX CTENEeHU. Pelenne moka3arenbHbIX ypaBHEHUM. Pellenne npukitagHbix
3a1ad4.

Haxoxnenue 3HaueHuidl jorapudma mo HpoU3BOIBHOMY OcHOBaHuio. Ilepexox ot
OJTHOTO OCHOBaHUS K JApyromy. Beluucienne u cpaBHeHuEe Jjorapu@mos.
JlorapudmupoBaHue ¥ TOTEHIUPOBAHNUE BbIPAXKEHUII.

[TpuOnm>xeHHbIe BBIYMCIICHUS U PELICHMs] IPUKIIAAHbIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHUI.

OCHOBBI TPUTOHOMETPHUHU

OcCHOBHBIC NOHATHA

Pagnannas mepa yrna. BpamarensHoe aBuxeHne. CHHYC, KOCHHYC, TAHT€HC U
KOTAHT€HC YHCIIA.

OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKIECTBA

®opmynsl npuBeneHus. Dopmyisl crnoxenus. Dopmyibl yaBoeHUus Popmyivl noJ0-
BUHHO20 Y2Ia.

IIpeoOpa3oBaHusi NpoCTEHIINX TPUTOHOMETPUYECKUX BbIPaKeHUil



[IpeoOpa3oBaHre CyMMbl TpPUTOHOMETPUYECKUX (YHKIUHA B TPOU3BEJICHUE U
IIPOU3BENICHUS B CYMMY. Buipasicenue mpuzonomempuieckux QyHKYuil uepe3 maHeeHc
NOJIOBUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHeHUs] 1 HEPABEHCTBA

[IpocTeliue TPUrOHOMETPUUECKHUE YpaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue
HepaseHcmead.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIMH. APKCHHYC, aDKKOCHHYC, ApKTaHT€HC.
Ilpakmuueckue 3anamus

PannannbIil MeTOR N3MEPEHMS YIIIOB BPAILLIEHUS U CBA3b C IPATYCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJIbl CIOKEHHUSA, YJBOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (PYHKIUMHA B  MPOU3BEACHHE,
npeoOpa3oBaHUE IPOU3BENCHHUS TPUTOHOMETPUYECKUX (YHKIMI B  CymMmy.
[IpocTeiimme TPUroHOMETPUIECKUE

YPaBHEHUS U HEPABEHCTBA.

OOpaTHbIe TpUrOHOMETpUYECKUE QYHKIIUU: ApKCUHYC, apKKOCHUHYC, apPKTaHT €HC.
DYyHKIUHU, UX CBOMCTBA U IrPpaduku.

@®ynkuun. OOMacTh oOmpeneneHUuss U MHOXKECTBO 3HAa4YeHMH; rpapuk (QyHKUuUH,
nocTpoeHue rpadukoB QyHKUUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.

CBoiictBa ¢yHknuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIrPaHUYECHHOCTb,
nepuoANYHOCTb. [IpoMeKyTKH Bo3pacTaHusi U yObIBaHHsI, HAMOOJbIIIEEe 1 HAUMEHBIIIEE
3HAYEHHs, TOYKM OJKcTpeMmyma. ['paduueckas  unTepnperauus. [Ipumepsr
(GYHKIIMOHATBHBIX ~ 3aBHCHUMOCTEHl B pealbHBIX  IMpoleccax ¢ SBJICHHSIX.
Apudmerndeckne onepanuu Haa QyHKIUIMU.

Crnoxnas ¢pyHkius (kommosuiius). [lIoHsTHe 0 HempephIBHOCTH (PYHKITHH.

Oo6patHble ¢Qynknuu. OOnacTh ompeaeneHus W 00JacTh 3HAYCHUN OOpaTHOU
¢bynkuuu. ['paduk obpaTHOM PyHKIIUU.

CreneHnble, moOKa3aTebHbIE, JJOrapu(pMUIEcKHe

¥ TPUTOHOMETPUYECKHe (PYHKIHMH.

OOpaTHble TpUrOHOMeTpUYecKHe PyHKIMH

Onpenenenus QpyHKUUN, UX CBOICTBA U rpaUKH.

[IpeoOpa3oBanus rpadukoB. I[lapannenbHbIi NMEPEeHOC, CUMMETPHUS OTHOCUTEIBHO
OCEll KOOpPAMHAT M CHUMMETpPHUsS OTHOCHUTEIIBHO Hadajla KOOPAMHAT, CUMMETPHS
OTHOCHUTENBHO NPSIMOM ) = X, PACTSKEHHUE U CKATHUE BIOJIb OCEH KOOPAWHAT.
Ilpakmuueckue 3anamus

[IprmMepbl 3aBUCHMOCTEN MEXKAY NIEPEMEHHBIMU B PEATBHBIX MPOLIECCAX U3 CMEKHBIX
mucuumiuH. Onpenenenve ¢ynkuuid. [loctpoenne u uteHue TpadukoB (QYHKIIMIA.
UccnenoBanmne pynkunu. CBONCTBa TUHEHHON, KBaAPATUIHON, KyCOYHO-IMHEHHON 1
ApobHo-nuHeHoW QyHkuit. HenpeprbiBHbie u nepuoanyeckue GyHkimu. CBoicTBa U
rpaduKky CUHYyca, KOCHHYCa, TaHTeHca W KoTaHreHca. OOpaTHble (YHKIIMM U HUX
rpadukn. OOpatHble TpuroHomerpudeckue ¢ynkun. I[IpeoOpazoBanus rpaduka
¢bynkuun. ['apmonnueckue konedanus. [lpukiagneie 3agaun.

[TokazarenbHble, TOrapupMUUIECKUE, TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.
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HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IlocsenoBaTeabHOCTH. Crioco6bl 3a/1aHUS " CBOMCTBa YHUCIIOBBIX
IIOCJIEI0BATEIBbHOCTEM.
llonsamue o npedene nocnedosamenvrocmu. Cyujecmeoganue npeoena MOHOMOHHOU
ocpanuyeHnou  nociedogamenviocmu. CyMMHPOBAHHME  IOCJIEIOBATEIHLHOCTEH.
beckoneuHo
yObIBarol1asi reOMeTpruYecKasi Iporpeccus U ee CyMMa.

IpousBoanasi. IloHAaTtne o npPoU3BOAHOM (YHKIHMH, €€ TEOMETPUYECKHH H
bu3ugecKuit

CMBIC]I. YpaBHEHHE KacarelbHOH K rpaguky @yHkuuu. [Ipon3BogHBIE CYyMMBIL,
pa3HOCTH,

MpOW3BENCHUs, dYacTHbIE. [IpOM3BOJHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIHA.
IIpumene-

HUE TPOM3BOJHOW K MCCIEAOBAHHWIO (PYHKIMM M TOCTPOEHUIO TIpadUKOB.
IIpouzeoonvie

00pamuoU QYHKYUU U KOMROZUYUU DYHKYUU.

IIpuMepsl NCIIONB30BaHUS TPOU3BOJHON JIJIs1 HAXO0XKACHUS HAWIYUIEro peLICHUs B
NPUKIAIHBIX 3a7adax. BTopass npousBojHas, €€ IeoOMETpUYECKH U (U3NYECKUN
CMBICIL.

Haxoxaenne ckopocTH JIs mporiecca, 3aJaHHOTOo (hOpMYIION U TpaduKOM.
IlepBooOpa3nass u wuHTerpaj. IIpuMeHeHne oONpeAeIeHHOr0 WHTETpaia i
HaXO0XKJIEHUS

wionaan KpuBonuHerHOW Ttpaneruu. Popmyna Herotona—IJleitOnumna. Ilpumepst
npu-

MEHEHHUs UHTETpasia B PU3UKE U TE€OMETPHH.

Ilpakmuueckue 3anamus

Yucnoas mocie10BaTeIbHOCTb, CIOCOOBI €€ 3a/1aHUs, BBIUUCICHHSI YIEHOB NOCIE0-
BaTEJIbHOCTH. [Ipenen IIOCJIEI0BATEIbHOCTH. beckoHedyHO yObIBaromias
reOMETPUYECKas

IIpOrpeccusl.

[Ipou3BoaHas: MEXaHUYECKUN U TEOMETPUUYECKNN CMBICI TIPOU3BOHOM.

YpaBHeHue kacateiabHOU B o0miem Buae. [lpaBuna u gopmynsl guddepeHnmrpoBanms,
Tab/ula TMPOM3BOJAHBIX dJeMeHTapHbIX (yHkuuid. HWcecnemoBanme GyHKIUU ¢
MOMOILbI0 TIPOU3BOAHON. HaxokJeHne HauOoJsblIero, HaMMEHBIIEr0 3HAYEHUS H
AKCTPEMAJIbHBIX 3HAUEHUN (DYHKIIUH.

WUuterpan u mnepBooOpasnasi. Teopema Hpiorona—/Jleibauma. Ilpumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BEIMYNH U TUIOMIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHussT M CHCTeMbl ypaBHeHMH. PanuoHanmbHBIE, HWppalMOHAJIBHEIE,
[I0KA3aTeJIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTh YpaBHEHHI, HEPABEHCTB, cUCTeM. OCHOBHBIE NPUEMBI MX PELICHUS
(pa3nmoxeHne Ha MHOXHTENIM, BBEJACHHE HOBBIX HEHU3BECTHBIX, I10/CTAHOBKA,
rpaduueckuit MeTox).

HepagencrBa. PanmoHanbeHble, MppalMOHAIBHBIC, TOKA3ATEIBHBIE U MPULOHOMEMPU-
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yeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PELICHUS.

HUcnoab3oBanue cBOiCTB U rpagukoB (GyHKUMHA NPH pelIeHMM YPaBHEHMH U
HepaBeHCTB. MeToq uHTepBasioB. IM300pakeHMe Ha KOOPAMHATHOM IJIOCKOCTH
MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
Ilpuknaonwvie 3a0auu

IIpruMmenenne MaTeMaTUYeCKUX METOJOB Ul PELICHUs COIEpIKATEIbHBIX 3a1ad W3
pa3ianyHbIX 00JacTel HayKu U MPaKTUKH.

WNHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHNN.

Ilpakmuueckue 3auamusn

Kopnu ypaBaenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBaHue ypaBHEHHIA.
OcCHOBHBIE IPUEMBI PELIEHNS YPABHEHUH. PellieHne cucTeM ypaBHEHHM.
Hcnonp3oBanne CBOWCTB U TpadukoB GYHKIWN [UIsi pEUICHUS ypaBHEHUH U
HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
JJIeMeHTbl KOMOMHATOPUKU

OcHOBHbIE TOHATHA KOMOWHATOPUKU. 3aJadd Ha IMOJACYET 4YHCla pa3MEIICHUH,
NepPECTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepedop BapuantoB. Popmyna OuHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KO3 uunenton. TpeyronpHuk [lackans.
DJIeMeHTbI TEOPHHU BePOSITHOCTE

CoObITHE, BEPOATHOCTD COOBITHSA, CIOKEHUE U YMHOXKEHHUE BeposiTHOCTel. [lonsaTue o
HE3aBHUCUMOCTH  COObITHH. JIMCKpeTHass ciydailHas BeJIMYMHA, 3aKOH €€
pacnpeaeneHus. YUCIOBbIE XAPAKTEPUCTUKU JHCKPETHOM CIyYaWHOW BEIMYMUHBI.
[lonsiTHE O 3aKOHE OOJBIINX YUCEN.

DJIeMEeHTbI MaTeMATH4YeCKON CTATHCTUKHU

[IpencraBnenre  naHHBIX  (TaOnMIBL, AMArpaMMmbl, Tpaduku), TEHepalibHas
COBOKYITHOCTb, BBIOOpKa, cpenHee apupmeTnueckoe, Meauana. [lonsTue o 3amadax
MaTeMaTUYECKOW CTAaTUCTUKU. PemeHue npakTUYecKux 3a7ad ¢ [PUMEHEHHEM
BEPOSATHOCTHBIX METOOB.

Ilpakmuueckue 3anamus

HcTopus pa3BuTHs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEN U CTATUCTUKHU U UX POJIb B
pa3IuuHBIX cdepax UYeIOBEUECKO >KM3HenesTeNbHOCTH. [IpaBmia KOMOMHATOPHKH.
Pemenne xomOMHATOpHBIX 3adad. Pa3menienus, coueTanns u nepecTaHoBKUA. buHoM
Herorona u tpeyronpnuk Ilackans. Ilpukimanseie 3agayn.

Kiraccuueckoe onpeneneHne BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BeposiTHOCTEW. Brruucnenune BepostHocTed. llpuknagueie 3amauu. IIpencraBnenue
YUCJIOBBIX JaHHBIX. [ [pukitagHble 3a1a4n.

I'EOMETPUA

Ilpamvie u naockocmu ¢ npocmpancmee

B3anmHoe pacnosioxkeHue JByX IpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh NpsIMOi 1
mockoctd. [lapamnensHOoCTh  TIOCKOCTEW. [lepneHAMKYNISIpHOCTH NOPSIMOM U
MIOCKOCTU. llepneHauKynap M HaKJIOHHAsA. YTOJN MEXAY NPSAMOM M IUIOCKOCTBIO.
JIByrpaHHblii yroia. Yroil MeXAy IUIOCKOCTSIMU. [lepneHauKynsipHOCTh JBYX
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mwiockoctel. ['eoMmerpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaJlIeIbHBINA
IIEPEHOC, CAMMETPHUSL OTHOCUTEIBHO INIOCKOCTH.

[NapannensHoe npoekTupoBanue. [lnomans oproroHaibHON npoekiuu. M3o00paxkenue
MIPOCTPAHCTBEHHBIX PUTYD.

MHoOrorpaHHuUKH

Bepuiunbl, pebpa, rpaHu MHororpaHHuka. PasBepTka. MHoOrorpaHHbl€  yTJIBI.
Brinyknbie MHOrorpanHuku. Teopema Dunepa. [Ipusma. [Ipsimas v HakIOHHAs TpU3Ma.
[IpaBunpuas npusMma. [lapamnenenumnen. KyO.Ilupamuna. [lpaBunbHas mnupamuza.
Yceuennas nupamuga. Terparap. Cummerpun B KyOe, B Mapayjiesienumesie, B Mpu3Me
u nupamuge. Cedenus: ky0a, mpu3Mbl U nupamubl. [IpeacraBieHne o mpaBUIIbHBIX
MHOTOTpaHHHUKaX (TeTparape, Kyde, OKTadape, AoJAeKadApe U UKOCadApe).

Tesia ¥ IOBEPXHOCTH BpPALllEeHUSA

Hunuaap m koHyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTH,
oOpasytoias, pazseptka. OceBble CEUEHUS U CEUCHHUSI, MMapasuIeIbHbIE OCHOBAHMUIO.
[Iap u cdepa, ux ceuenus. KacarenbHasi IIIOCKOCTb K cepe.

HN3mepenust B reoMeTpuu

O6bem u ero uzmepenue. MarterpansHas hopmyina oobema.

®opmyiibl 00beMa Ky0a, MpSIMOYTOJILHOTO NapaijIesienueia, TPU3MBbl, [HUIUHIpA.
@opmynbl  o0beMa nUpaMUAbl U KOHyca. DOopMylbl IUIOMIAJAM IOBEPXHOCTEH
MAIMHAPA 1 KoHyca. opmyiel o0bema 1rapa u Iiomaan cepeol.

[Tono6ue Ten. OTHOIICHHS TUIOIIA/IeH TOBEPXHOCTEN U 00BEMOB MTOJOOHBIX TE.
KoopauHarsl 1 BeKTOpBI

[IpsmoyronbHast (nekapToBa) CUCTEMa KOOPJAMHAT B mpocTpaHcTBe. Dopmyra
pacCTOSHUS MEXKTY IByMSI TOUKaMU. Y paBHEHUS CHEpbl, nI0CKOCU U NPAMOU.
Bekrtopel. Moayns BekTopa. PaBeHCcTBO BEKTOPOB. CIl0KEHNE BEKTOPOB. Y MHOXKEHHUE
BEKTOpA Ha 4uCi0. Pa3iioxxeHue BEKTOpa 110 HAIIPABIICHUSAM. YTOJI MEXIY ABYMs BEK-
topamu. [Ipoekuus BekTopa Ha ock. KoopauHatel BekTopa. CKaISIpHOE POU3BEACHUE
BEKTOPOB. VCronp30BaHne KOOPAUMHAT U BEKTOPOB IMPU PEIICHUA MAaTEMaTUUYECKUX U
MIPUKIIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipyu3Hakyu B3aMMHOIO PaCIIOIOKEHUS IPSAMBIX. YTOJI MEX1y NpsAMbIMU. B3auMHoe
pAacmoJIOKEHUE NMPSAMBIX M IJIOCKOCTEH. lleprneHauKynsap U HAKJIOHHAS K IJIOCKOCTH.
Yron Mexay npsiMOW U THIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIIOJIOKECHUU MPSIMOU U
IJIOCKOCTH. TeopemMa 0 TpeX MEepIEeHINKYIISIpax.

[Ipr3Haku ¥ CBOMCTBA MapAJUIEIBHBIX U NEPIEHANKYIAPHBIX INIOCKOCTEM.

PaccrosHue oT TOYKH 10 INIOCKOCTH, OT MPAMOM A0 MIOCKOCTH, PACCTOSTHUE MEKTY
IUIOCKOCTSIMM, MEXAY CKPEINIMBAIOIIUMUCS TMPSIMBIMH, MEXKIYy HNPOU3BOJIBHBIMU
durypamu B mpoctpaHcTBe. [lapamnenbHoe NPOEKTUPOBAHME M €ro CBOWCTBA.
Teopema 0 mJOWIAAM OPTOTOHAIBHOW MNPOEKUMH MHOTOYTrOJbHUKA. B3anmuHoe
PaCIOIOKEHUE MPOCTPAHCTBEHHBIX (uryp. PaznuyHbie BUABI MHOTOrpaHHUKOB. Mx
n3o0paxkenus. CedyeHusi, pa3BepTKH MHOTOrpaHHUKOB. [Lnomaapr nmoBepxHoctu. Busl
CUMMETpHIl B mpocTpaHcTBe. CUMMETpHUsSI TE€JI BpAIICHHS W MHOTOIPAHHUKOB.
Brruucnenne momaneir u oobemoB. BekTopsl. JleticTBusi ¢ Bektopamu. JlekapToBa
CUCTEMa KOOpPJIMHAT B MPOCTPAHCTBE. YPaBHEHUE OKPY>KHOCTH, ChEphl, MIOCKOCTH.
Paccrosaue mexnay Toukamu. JIEMCTBUSA C BEKTOpaMH, 3aJaHHBIMU KOOpPJIMHATaMH.
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CKaHHpHOG IMIPONU3BCACHUC BCKTOPOB. BCKTOpHOG YPaBHCHHC HpHMOﬁ H IINIOCKOCTH.
Hcnonp3oBaHue BCKTOPOB IIPHU JOKA3aTCIbCTBEC TCOPCM CTCPCOMCTPHUH.

IIpuMmepHbIe TeMbI peepaToB (IOKJIAT0B)
- HenpepoiBHBIE 1pOOH.
- [IpuMeHeHue CII0KHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.
- [TapannensHOE TPOEKTUPOBAHHUE.
- CpenHue 3Ha4eHUs U UX IPUMEHEHUE B CTATHCTHUKE.
- BekTopHOE 3a1aHue MpsAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE.
- Crio’keHre TapMOHHYECKHUX KOJICOaHHI.
- I'padmueckoe pemienne ypaBHEHU 1 HEPABEHCTB.
- IIpaBuiibHBIE ¥ IOTYNPABUIIBHBIE MHOTOI'PAaHHUKH.
- Konnueckue ceyeHus u UX MPUMEHEHUE B TEXHHUKE.
- [lonsitue nuddepennmana u ero NPUIOKEHHUS.
- CxeMbl TOBTOPHBIX HCHBbITaHUK bepHyun.
- UccnenoBanue ypaBHEHUN U HEPABEHCTB C IIapaMETPOM.

6. TEMATUYECKOE IINTAHUPOBAHUE

[Tpu peanuzauuu coaepkaHus 0011€00pa30BaTEIbHON y4eOHOM IUCIUILTUHBI
«Marematuka» B mnpegenax ocBoeHus OIIOII CIIO na 6a3ze OCHOBHOro 0OOIIEro
oOpa3oBaHus ¢ OJydeHHeM cpenHero oomero oopazoBanms (IITICC3) makcumanpHas
yueOHasi Harpy3Ka 00y4aroluXxcsi COCTABIISIET:

no crenuanbHOCcTH CIIO rtymanurapnoro mnpodwmias 54.02.01 Juzaiia (1o
orpacisiM) — 156 vac., u3 HUX aynuTopHas (0Os3aTeNbHAs) HArpy3ka OO0yJaroIIuXCs,
BKJIIOYAs PAKTUYECKUE 3aHATHA, - 156 dac.
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O0beM yueOHOM IMCHUIJIMHBI M BUIbI Y4e0HOH padoThI

Bup yueOHoOI padoThl

Oovem uacoe

MakcumaJsibHas ydyeOHasi Harpy3ka (Bcero) 156
Oo0s3aTeIbHAs ayAUTOPHAsl yueOHAasi HATPY3Ka (Bcero) 156
B TOM YHUCJIE:
nabopaTopHble pabOTHI -
MPAKTUYECKUE 3aHITUS 78

KOHTPOJIbHBIE pabOThI

KypcoBas paboTa (mpoeKT) (eciu npedycmompero)

HpOMe}KYTOLIHaH arrecranuusi B (bopMe 3aueTa B 1 CCMCCTPC, DK3aMCH — B 3

CCMCCTPC

TemMaTnyecKu MJIaH

Bup y4eOHoii padboThI Koan4yecTBO 4acoB

AyIUTOpHBIE 3aHATHS.

Conepxanne 0O0y4eHus.
BBenenune 2
Pa3BuTHE MOHATHS O YHCIIC 14
Kophu, crenenu u jorapudmbl 10
[TpsiMBIC ¥ TUIOCKOCTH B TPOCTPAHCTBE 12
KomOuHaroprika 10
KoopauHaThl 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 20
OyHKIMH U TpaduKu 12
MHOTOTrpaHHUKYU U KPYTJIbIE Tea 16
Havaya MaTeMaTH4ecKoro aHajan3a 10
VHTerpai u ero NpuMeHEHHUE 12
DNeMEHThI TEOPUU BEPOSITHOCTEN U 12
MaTEeMaTHYECKON CTaTUCTUKH
YpaBHEHUsI U HEpPABEHCTBA 10
Bcero 156
[TpoMexyTounas arrecTanus B popme
3auera B | cemecTpe, 3K3aMeH — B 3
cemecTpe
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7. XAPAKTEPUCTUKA OCHOBHbBIX BUJOB JEATEJIBHOCTH CTYJAEHTOB

Conepsxanue 00yueHust

XapakTepucTUKa  OCHOBHBIX  BHJOB  yueOHOMU
JESTENbHOCTH  00ydaromuxcsi (Ha YpOBHE Y4EOHBIX
JICUCTBHIN)

BBenenune

O3HakOMJICHHE C POJIbI0 MaTeMaTHKH B Hayke,
TEeXHUKE, SKOHOMHKE, HH(POPMAITHOHHBIX
TEXHOJIOTHUSX U MPAKTUICCKON JIeATCIIbHOCTH.
O3HakoMJICHHE ¢ LEIsIMH H 3a7adyaMd  H3y4YeHHS
MateMaTuku Tipu ocBoeHuu mnpodeccuit CIIO wu
crnermaneHocter CI1O

Pa3Burue noHaATHA
0 Iucjie

Brimonuenne  apudmernyeckux — ACHCTBUM  Han
YHCJIAMU, COYETAas YCTHBIE U MUCbMEHHBIE TPUEMBI.
Haxoxnaenne mpuOIMKEHHBIX 3HAYCHWW BEIWYUH M
MOTPEIIHOCTe  BBIUMCICHUM  (aOCOMIOTHOW U
OTHOCHUTEIHHO); CPAaBHEHHE YHCIIOBBIX BBIPAKCHUH.
Haxoxnenne ommbok B MpeoOpa3oBaHUSAX U
BBIYHCIICHUSIX

Kopuu, crenenn, jgora-
pupmbi

O3HaKOMJIEHHE C TIOHSATUEM KOPHSA #-U CTEICHH,
CBOWMCTBAMH pPAJUKAIOB M TMpaBUJIaMU CpPaBHEHUS
KOpHEH.

DOopMyJIUPOBAHUE OIPEICICHUS KOPHS M CBOWCTB
KOpHEWU. DBpluncienne U CpaBHEHHME  KOPHEH,
BBITIOJTHEHUE MPUKUIKHA 3HAYEHUS KOPHSI.
[IpeoOpazoBanue YHCIIOBBIX 51 OYKBEHHBIX
BBIPAKCHUH, COJCPHKAIINUX PATUKAIIBI.

Brinonnenue pacyetoB mno dopmysam, CoAaepiKaluM
paJMKalbl, OCYIIECTBIISASI HEOOX0IUMbIE MOJICTAHOBKH
U IpeoOpa3oBaHUsI.

OnpeneneHue  paBHOCWIBHOCTH — BBIPAXKEHHU  C
paavkanamu. PellleHre nppallMiOHAIbHBIX YPABHEHHUIA.
O3HakoMJICHHE c ITOHATUEM CTEIEHU c
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Haxoxnenue 3Ha4YeHUM CTENEHW, WCHOJb3YS IpU
HEO0OXOTMMOCTH

WHCTPYMEHTAJIBHBIE CPEACTBA.

3anuChIBAaHUE KOPHA 71-A CTENEHU B BUJIC CTEIEHU C
JIpOOHBIM TIOKa3aTelIeM U Ha00O0pOT.
DopMyJIMPOBAHUE CBOMCTB CTEIEHEW. Brruucienue
CTENEeHEeN c palMOHaIbHBIM MOKa3aTeJeM,
BBIIIOJIHEHWE  NPUKUIKUA  3HAUCHHS  CTENEHH,
CPaBHEHHUE CTECIICHEN.

[IpeoOpazoBanue YUCIIOBBIX u OYKBEHHBIX
BBIDAXKEHUW, COJEpXKALIUX  CTENEHU, MPUMEHSS
CBOMCTBA. PeneHne nmoka3areabHbIX YPABHEHUMN.
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O3HaKOMJICHHE C IMPUMCHCHHCM KOpHGP'I U CTEIEHEH
IIpu BbIYUCICHHUN CPCAHHX, MACICHHHU OTPC3Ka B
«30JI0TOM Ce€ueHUuN». PelieHue IPUKIIaIHbIX 3aJ1a4 Ha
CJIOJKHBIC ITPOLCHTHI

IIpeoOpa3oBanue anre-
OpanuyecKux
BbIPaKEHUM

Brinmonnenue npeoOpa3zoBaHu BBIPAKCHUU,
npuMeHeHue (opmys, CBSI3aHHBIX CO CBOWMCTBaMU
cTeneHel u orapudmos.

Onpenenenue  00JaCTU  JOIMMYCTUMBIX
J0TapuhMUIECKOTO BBIPAXKEHUS.
JorapuMUUECKUX YpaBHEHHM

3HAYEHUU
Perienue

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIC MOHATHUS

N3yueHne paauaHHOrO MeEToAa H3MEPEHHS! YTJIOB
BpalllcCHUsI W WX CBS3M C TpagyCHOM MEpOM.
W300pakeHre YIJIOB BpalleHHWsT Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIA C €r0 PACIOI0KEHHEM.
DopMyIUPOBAHUE ONPENCTICHUIN
TPUTOHOMETPUUCCKUX (PYHKIIUN JIJIS YTJIOB IMOBOPOTA
U OCTPBIX YIJIOB MPSMOYTOJBHOTO TPEYrojbHUKA WU
00BSCHEHHE UX B3aMMOCBSI3H

OcHoBHBbIC TPUTOHOMe- | [[puMEHEHHE  OCHOBHBIX  TPUTOHOMETPHUYECKHX

TPHYECKHE TOXKIECTBA TOXKJIECTB TUIS BBIYKCIICHHUS 3HAYEHUN
TPUTOHOMETPUUECKUX (PYHKIIMM 110 OJHOW U3 HUX

IIpeoOpa3oBanus npo- W3yyenue OCHOBHBIX (HOPMYJ TPUTOHOMETPHUHU:

CTEHIIMX
TPUTOHOMETPH-
YeCKHUX BbIPAKeHU

(GopMyJbl CIOXKEHHUS, YABOCHHS, IPeoOpa3oBaHUs
CYMMBbI TPUTOHOMETPUYECKUX (PYHKITUI

B IIPOM3BENCHUE W IIPOU3BEACHUS B CYMMYy U
IIPUMEHEHUE pu BBIYMCIICHUH 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS W YIPOIICHUSA
€TO0.

O3HaKOMIIEHHE CO CBOWCTBAMM CUMMETPUHM TOUYEK Ha
CAUHUYHON OKPYKHOCTM M IIPUMEHEHUE UX I
BbIBOJIa ()OPMYJI IPUBEICHUS

IIpocreiiline TPUroHo-
MeTpHYeCKHe ypaBHe-
HHA U HEpaseHcmea

Peumienne mo QopMynamM H TPUTOHOMETPUUYECKOMY
Kpyry IIPOCTENIINX TPUTOHOMETPUYECKUX
YpaBHECHUM.

[IpumeHeHne oOmUX METOJOB PEIIEHUS ypaBHEHUUN
(mpuBeneHHEe K JMHEHHOMY, KBaJpPaTHOMY, METOJ
Pa3IOKEHUs] Ha MHOXKHUTENHW, 3aMEHbl MEPEMEHHON)
IIPU PEIIEHUU TPUTOHOMETPUYECKUX YPABHEHUN.
YMeHue oTMedarb Ha KpPyre pelmeHus MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, AaPDKKOCHHYC,
APKTAHI'€HC YHCJIA

O3HakoMJICHHE c MTOHATHEM
TPUTOHOMETPUUECKUX (PYHKITUI.
M3yueHne omnpenesieHuil apKCUHyca, apKKOCHHYCA,

00paTHBIX
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apKTaHIeHCa qucna, dbopmynupoBaHue UX,
n300paxxeHue Ha €IUHUYHON OKPYHOCTH,
IIPUMEHEHUE IIPU PELICHUN YPABHEHUN

DYyHKIUHU, UX CBOMCTBA U rpaduku

DYyHKIUU. O3HaKOMJICHHE C MOHATHUEM MIEPEMEHHON, TPUMEpPAMU

IHonsTHe 0 | 3aBUCUMOCTEU

HelnpepbIBHO- MEXKy [IEPEMEHHBIMH.

CTH QYHKUIMH O3HakoMJieHHE C TOHSATHEM rpaduka, OompeacicHUuE
NPUHAIICKHOCTH  TOYKA  Tpaduky  GyHKIIHH.
Onpenenenue 15(0) bopmyie pocTenen
3aBUCUMOCTH, BUJa ee Trpaduka. BripaxeHue 1o
dbopmyIie 0JHOM IEpEMEHHON Yepe3 IpyTHe.
O3HakoMIIECHHE € ONpeleleHUueM  (PyHKIUH,
dbopMyIMpOBaHHE €TO.
Haxoxpaenue oOnactu ompeneneHus U oOnacTu
3Ha4YCHUM PYHKITUU

CBoiicTBa QyHKUIMH. O3HakoMmIIeHHE C€ TpUMEpaMH  (PYHKIHMOHAIBHBIX

I'padpuueckas uarep- 3aBUCUMOCTEN B PEaJbHBIX IIPOLIECCAX U3 CMEXKHBIX

nperanus. [Ipumepsl JTVICLIUILINH.

(pyHKUMOHAJIBHBIX 3a- O3HakOMJIEHHE C JOKAa3aTEIbHBIMU PaCCYXICHUAMHU

BHCUMOCTEH B | HEKOTOPBIX

peanbHbIX CBOMCTB JIMHEWHOM W KBaJpaTUYHOM (PYHKIUH,

nmpomeccax u ABJICHUAX

MPOBEICHUE HCCIICIOBAHUS JIMHEMHOW, KYCOYHO-
JMHEWHOW, ApOOHO-TMHEHHOW W  KBaApaTUYHOU
dbyHKuMiA, mocTpoeHue ux rpadukos. [locTtpoenue u
yreHue  rpapukoB  dyukaumii.  HMccnemoBanue
byHKIHU.

CocraBnenue BUA0B (DYHKIIMI 110 TaHHOMY YCJIOBHIO,
pelieHue 3a1a4y

Ha DKCTPEMYM.

Brimonaenne npeobpa3oBanuii rpaduka GyHKIIUN

OOpaTHble pyHKIUH

N3yuenne IIOHSATUSA oOpartHoIt byHKINH,
ompezieNieHue BUIAa U TOCTpOeHUE Tpaduka oOpaTHOU
GyHKIIUU, HAXOXK/ICHHE €€ 00JIacTu

ompezneneHuss u obnactu 3HaueHWil. [Ipumenenue
CBOMCTB (PYHKIIMH TPHU HCCICAOBAHUU ypaBHEHUN U
pELIEHNH 3a7a4 Ha DKCTPEMYM.

O3HaKOMJICHHE C TIOHATHUEM CJIOKHON (QYHKIUH

CreneHHble, IOKa3a-
TEJbHBIE, JIoTapupMu-
YEeCKHE U TPUTOHOME-
TpuyecKue QPyHKITUH.
OObpaTHbIe TPUTOHOME-
Tpuueckue QyHKIUU

Boiuucnenne 3HaueHuit (QYyHKIMA 10 3HAYCHUIO
apryMeHta. OnpeneneHue TMOJ0XKEHUSI TOYKH Ha
rpaduke 1o ee KoopAuHaTaM U HA00OPOT.
Hcnonb3zoBanue CBOWCTB (PYHKIUN JUIsI CpaBHEHHS
3HAYEHUM CTENEHEN U JIorapu(MoB.

[locTpoenue rpauKoB CTEIEHHBIX 151

JorapuMUIeCKuX (YHKITHMA.
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Pemienne mokazaTenbHBIX M JOTapuMHUUYECKHUX
YpaBHEHHUI W  HEPABEHCTB IO  M3BECTHBIM
aIrOpUTMaM.

O3HakoMmIIeHHE C IIOHATUEM HETIPEPBIBHON
nepuoaAnYecKoi QyHKIUU, GOpMYJIMPOBAHUE CBONCTB
CHHYyCa U KOCHHYCa, IOCTPOEHUE UX

rpaduKoB.

O3HaKOMIIGHHE €  TOHSATHEM  TapMOHUYECKUX
Kosie0aHu# U MpUMepaMy TapMOHUYECKUX KoJeOaHui
JUIS OMHUCAaHUS TPOIECCOB B (U3HKE U JIPYTUX
00JacTsIX 3HaHUS.

O3HakoMJICHHE C MNOHSTUEM pa3pbIBHOMI
nepuoaAnYecKoi QyHKIUU, GOpMYJIMPOBAHUE CBONCTB
TAHT'€HCA U KOTaHI'€HCa, TOCTPOCHUE UX IPa(PUKOB.
[Ipumenenue cBOWCTB (GYHKUMA I CpaBHEHHS
3HAQYEHUM TPUTOHOMETPUYECKUX (YHKIIHM, pelieHus
TPUTOHOMETPUYECKUX YPABHEHUM.

[TocTpoenue rpaduKoB oOpaTHBIX
TPUTOHOMETPUYECKUX (YHKUIMA U ONpeAesieHHuEe IO
rpaukaM UX CBOMCTB.

Brinonnenue npeoOpazoBanus rpadvKoB

Hauana MmaTeMaTHueckoro aHaiamsa

IlocnenoBaTenbHOCTH

O3HakoMJICHHE C ITOHATHUCM YHCJIOBOM
IIOCJIEA0BATCIIBbHOCTH, crocodbaMu €c 3aJaHuA,
BBIYHCJIICHUAMHU €€ YJICHOB.

O3HakoMJICHHE C IIOHATUCM npcacia
IIOCJICA0OBATCIIBHOCTH.
O3HakoMJICHHE C BBIYHCIICHHCM CYMMEI

OECKOHEYHOI'0 ~ YMCJIOBOIO  psila Ha  IpUMeEpe
BBIUMCIEHUS] CyMMBbl OECKOHEYHO  YyObIBaroIen
TrE€OMETPUUYECKOH IIPOTPECCHH.

Pemenne 3amay Ha npuMeHeHUE (QOPMYNBI CYyMMBbI
OECKOHEYHO yObIBaro1eit r€OMETPUYECKON
IPOrPECCUu

IIpousBoaHas u ee npu-
MEHEeHHe

O3HAaKOMIJICHHE C TTOHSTUEM TTPOU3BOIHOM.

Nzyuenue u HopMyaupoBaHUE €€ MEXaHUYECKOTO U
F€OMETPUYECKOTO CMBICTIA, H3YyYEHHUE aJIFOpPUTMA
BBIYKCIICHUS] TTPOU3BOJHON Ha MPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOro Kod(duimeHra
KacaTeJIbHOM.

CocraBieHue ypaBHEHHsI KacaTeIbHOU B 0OIIEM BHUJIE.
VYcBoenue mnpaBuil gudpepeHnupoBaHus, TaOIHIIbI

MPOU3BOJIHBIX
JJIEMEHTApHBIX  (QYHKIUH,  OpUMEHEHHE s
nuddepeHIpoBaHUs (G YHKIHH, COCTaBJICHUSI

19




YPaBHEHUS KacaTeIbHOM.

W3ydyeHue TeopeM O CBS3U CBONCTB (YHKIUU U
IIPOU3BOJHON, (POPMYJIMPOBKA UX.

IIpoBenenue c IIOMOLIBIO IIPOU3BOTHOU
UCCIIeIOBaHMs (PYHKIMH, 3aJaHHOU (HOPMYIIOH.
VYcraHoBleHUE  CBSI3U  CBOWCTB  (QYHKUMU U
MIPOU3BOIHOM 10 MX Tpadukam.

[IpuMeHeHne NMPOM3BOMHOW Ui pPElIEHWs 3a1ady Ha
HAXOXKJE€HUE HAaMOOJbLIEr0, HAMMEHBIIETO 3HAYEHUS
Y Ha HaXO0KJICHUE IKCTPEMyMa

IlepBooOpa3Has
U MHTErpaJ

O3HakOMJICHME C  TIOHATHEM  HWHTerpajia |
epBOOOPa3HOIA.

W3ydenne mnpaBuiia BBIYUCICHUS NEpBOOOpa3HON U
teopeMbl HetoToHa— Jleitonuna.

Pemenne 3amau Ha CBsA3b NEepBOOOpa3HOM U ee
IPOU3BOJHON, BBIUMCICHHE IEPBOOOpPAa3HON  AJis
JTAHHOM (QPYHKIUH.

Pemienve 3amau Ha mNpUMEHEHHE WHTErpana s
BBIYMCJICHUS PU3NYECKUX BEITUYHMH M IUIOIIAIeH

yr)aBHeHHSI H HEPABCHCTBA

YpaBHeHHA U CHCTEMBI
YPaBHEHU
HepaBencrBa u cucre-
MBI HEPaBEHCTB C AByMH
nepeMeHHbIMHU

O3HakOMJIEHHE C TPOCTEHMIIMMHU CBEAEHUAMH O
KOpHSIX anreOpandyecKkux YypaBHEHUN, MOHITHIMU
VCCIICIOBAHNS YPABHEHUN U CHCTEM YPABHEHHM.
N3ydeHne Teopun paBHOCWIBHOCTH YPAaBHEHUU U €€
npuMeHenusa.  [losropenue — 3amucu  pelieHus
CTaHJapPTHBIX YPAaBHEHMH, IPUEMOB IPeoOpa3OBaHus
YPAaBHEHUN  JUII  CBEACHUS K  CTAHIAPTHOMY
YPaBHEHUIO.

Pemenune palMOHAJIBHBIX, VPPALMOHAJIBHBIX,
IIOKAa3aTeJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUHN U
CHCTEM.

Hcnonp3oBanue CBOMCTB W TpadukoB GyHKIUN A
peuieHuss  ypaBHeHUM. [loBTOpeHHME  OCHOBHBIX
IIPUEMOB PELIEHUS CUCTEM.

Pemienne ypaBHeHUI ¢ NMPUMEHEHUEM BCEX IPUEMOB
(pa3oKeHUs: Ha MHOXUTENH, BBEIEHUS HOBBIX
HEU3BECTHBIX, IOJCTAHOBKH, IpapuuecKoro MeToza).
Pemienne cucreM ypaBHEHUHM C IIPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

O3HakoMJIeHHE C OOUIMMM BOIPOCAMHU pPELIEHUS
HEPAaBEHCTB U MHCIIOJIb30BAHME CBOMCTB U TpauKoB
(GYHKIMI IpU pelIeHUH HEPABEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C
NPUMEHEHHUEM PA3IUYHBIX CTIOCOOO0B.

[IpumMeHEHMEe  MAaTeMaTHYECKUX  METOJNOB  JUIA

20




pELIECHUSI COAEPXKATENbHBIX 3a/ad M3 Pa3IUYHBIX
obnacTelt Hayku W TpakTuku. MHTEepnperupoBaHue
pEe3YyJbTATOB C YYETOM PEATbHBIX OTPAaHUYEHUN

JieMeHThl KOMOMHATOPUKH, TEOPUN BEPOATHOCTEN U CTATHCTHKH

OcHOBHBIE IOHATHS W3yyenne mpaBuia KOMOWHATOPUKHA W TPUMEHEHHE
KOMOMHATOPUKH Py pEelICHUM KOMOMHATOPHBIX 3adad. Pernenue
KOMOMHATOPHBIX 3a7ad METOJOM Tmepebopa H IO
npaBuily yMHOXEHHs. O3HAKOMJICHUE C TIOHSITHIMHU
KOMOWMHATOPUKHU:  Pa3MEIICHUSMH, COUYCTaAHUSIMHU,
NepecTaHOBKaMH U (POPMyJIaMH JIJIST UX BBIYHUCIICHUS.
OObsicHeHWE W TOpuUMEHEeHHWe  GopMyn s
BEIYKCIICHUS ~ Pa3MEIICHHWH,  IEePECTAaHOBOK |
COYETaHUU IIPU PELICHUU 3a/1a4.

O3HakoMJICHHE c OMHOMOM HrroTona u
TpeyroabHukoM Ilackans. PemeHue mnpakTHYECKHX
3a7a4 C HCMOJb30BAaHUEM TOHATUH W  IPaBUII

KOMOWHATOPUKHU
DJIeMEeHTBI TEOPUH W3y4yeHune KIacCUIecKOro OnpeeeHUs BEPOSTHOCTH,
BEpPOSITHOCTEI CBOWCTB  BEpPOSTHOCTH, TEOPEMBI O  CyMMe

BEPOSATHOCTEN. PaccMOTpeHre MpuMepOB BEIYUCIICHUS
BEpOsATHOCTEW. Pemenue 3agadu Ha BBIYUCIICHUE
BEPOSTHOCTEU COOBITHI

IIpencraBiienune naHHbIX | O3HAKOMJIEHUE C MPE/ICTABICHUEM YHUCIOBBIX JAHHBIX
(TaGauubl, TUATPAMMBI, | HX XapaKTepUCTUKaMU. PelieHne NpakTUueCcKuX
rpaduxn) 3a/1a4 Ha 00pabOTKYy YUCIIOBBIX JIAHHBIX, BEIYMCICHUE
UX XapaKTEePUCTHUK

I'eomerpus
IIpsiMmble ¥ II0CKOCTH dopMynupoBKa U TPUBEICHHE  JI0KA3aTEIbCTB
B IIPOCTPAHCTBE MPU3HAKOB B3aMMHOI'O PACIOJOXKEHUS TMPSAMBIX U

IJIOCKOCTEN. Pacro3HaBaHue Ha 4epTekax U MOJEISAX
Pa3NMYHBIX CIy4acB B3aUMHOIO  PACIOJIOKEHUS
OpSAMBIX M IJIOCKOCTEH, apryMEHTHPOBAaHUE CBOMX
CYXKICHHUI.

@opMyJIMpOBAaHUE  OINpPEACIICHUN, TNPU3HAKOB U
CBOMCTB MapaJUICJIbHBIX W NEPIEHIUKYJSPHBIX
IJIOCKOCTEW, IBYTPAHHBIX U JUHEHHBIX YTIJIOB.
BrInonHeHne MOCTpOEHUs YIVIOB MEXAY MPSIMBIMH,
IPAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMU I10
ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.
[IpuMeHeHEe NPU3HAKOB M CBOWCTB PACIIOJIOKECHUS
IPSAMBIX U IUIOCKOCTEH ITPU PEIICHUU 33/1a4.
N300paxenne Ha pUCYHKaX U KOHCTPYHPOBaHHE Ha
MOJENAX MEpPHEeHIUKYISIPOB U  HAKIOHHBIX K
IUIOCKOCTH, TNPSAMBIX, HapaJUICIbHBIX IUIOCKOCTEH,
YIJIOB MEXAY IPSIMOM M IIOCKOCTBIO U 0OOCHOBaHHUE

21




IIOCTPOCHMUSL.

Pemienne 3agay Ha BBIYHCIEHHE I'€OMETPUYECKHUX
Beau4yuH. ONUCBIBAHUE PACCTOSHUS OT TOYKH JI0
IUIOCKOCTH, OT MPSAMOM [0 INIOCKOCTH, MEXKIY
IIJIOCKOCTSAMM, MEXAY CKPEIIMBAIOIIUMUCS NIPAMBIMH,
MEX/1y IPOU3BOJIBHBIMU (PUT'YpaMU B IPOCTPAHCTBE.
@OpMyIMPOBAHHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM
0 pacCTOSIHUAX

(TeopeMm CylecTBOBaHHUS, CBOMCTBA).

N300paxenne Ha yepTexax U MOJACTSAX PACCTOSHUS U
000CHOBaHHE CBOMX CyxkaeHud. OmpeneneHue u
BBIYUCIICHUE pPacCTOSHUM B IIPOCTPAHCTBE.
[Tpumenenue ¢opmyn U TEOpeM IJIAHUMETPUU AJIs
pelIeHus 3a1ay.

O3HakOMIIECHHE C  MOHATHEM  IAPaJLIEIBHOIO
IIPOCKTUPOBAHMS U ero CBOHCTBaMHU.
DopMyIMpPOBaHUE TEOPEMBI O IUIOLIAIU OPTOrOHAJIb-
HOM IIPOECKLIUA MHOT'OYTOJIbHUKA.

[Ipumenenue Teopuu jisi 00OOCHOBAHUSI MOCTPOCHUM
Y BBIUYHCIICHUM. APIYMEHTUPOBAHNUE CBOUX CYKIACHUN
O B3aMMHOM PAaCIIOJOKEHUU IPOCTPAHCTBEHHBIX

buryp.

MHOrorpaHHUKH

Onncanne W XapakTEpUCTHKA PA3JIUYHBIX BHUIOB
MHOTOTPAaHHHUKOB, IEPEUYNCICHHE WX DJIEMEHTOB U
cBoiictB.  M300pakeHme  MHOTOTPAaHHHUKOB U
BBINIOJIHEHUE TIOCTPOCHHUS HAa H300paXKEHUsAX U
MOJENAX MHOTOIPaHHUKOB. BbIuMCIleHHE JIMHEWHBIX
AJIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(Urypamusix, apryMEHTUPOBaHUE CBOUX
Cy)KIeHUM.  XapakTepucTuka U  H300pakeHue
CEYECHHUs, Pa3BEPTKHU MHOIOTPAHHUKOB, BBIYUCIICHUE
mIonazaend nosepxHocren. llocrpoenne npocrenmmx
ceueHHi KyOa, Tpu3Mbl, nupamuasl. [Ipumenenue
(aKTOB U CBEJICHU U3 INIAHUMETPHUHU.

O3nakoMJieHHE €  BUJAMH  CUMMETpUHA B
IPOCTPAHCTBE, (HOPMYJIMPOBAHUE ONPEACICHUN U
CBOMCTB. XapAaKTEPUCTUKA CUMMETPUH TEJl BPAICHUS
u MHOT'OIPaHHUKOB. [Ipumenenue CBOWCTB
CUMMETPUH IIPU PELICHUU 3aa4.

Hcnonp3oBaHne  OpUOOPETEHHBIX  3HAHUM  AJA
VICCIIEJOBAHUS U MOJICIIMPOBAHMS HECIIOKHBIX 3a/1a4.
N300paxeHre  OCHOBHBIX  MHOTOTPaHHMKOB U
BBIIIOJIHEHHE PUCYHKOB I10 YCJIOBUAM 3334

Tena u moBepxHoOCTH
BpalleHUs!

O3HakoMJIECHWE C  BHJAAMM  TE€Jl  BpAIICHUS,
(GopMyJIMPOBAHNE UX ONPEJCICHUN U CBOWCTB.
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®opMyJIIMpOBaHME TEOPEM O  CEYEHUM IHapa
IUIOCKOCTBIO M INTIOCKOCTH, KacaTeJIbHOH K cdepe.
XapakTepucTuka U M300pakeHHe TeJl BpallCHUs, UX
pPa3BEPTKH, CEUCHHUS.

Pemrenne 3amay Ha  TOCTPOEHUE  CEUCHHI,
BBIYMCIICHUE JUIMH, PAaCcCTOSHUM, YIJIOB, IUIOIIAJIEH.
[IpoBeneHue T0Ka3aTeNbHBIX PACCYKICHUIA

npu  pemeHnH  3anad.  lIpumeHeHwe  CBOWCTB
CUMMETPHUU IIPU PEUICHUH 3a]a4 Ha TeJa Bpa-

HnieHusl, KoMOuHauuw Teia. M3o0paxkeHne OCHOBHBIX
KPYTJIBIX TEN U BBIIIOJIHEHUE PUCYHKA IO

YCJIOBHIO 3aJa4H

HN3mepenus B
reoMeTpum

O3HakOMJIEHHE C MOHATUSAMHU IUIOIIATUM M 00beMa,
aKCUOMaMU Y CBOWCTBAMH.

Pemenune 3a1ay Ha BBIYMCIICHUE IUIOLIAJMEH IIIIOCKHUX
Guryp ¢ NpuMEHEHUEM COOTBETCTBYIOUINX (HOPMYI U
(akTOB U3 TUIAHUMETPUH.

W3ydyeHne TeopeM O  BBIYHMCIEHUU  OOBEMOB
IIPOCTPAHCTBEHHBIX TE,

pelIeHre 3a/1a4 Ha NpUMEHEHHE (POPMYJIT BBIUNCICHHUS
00BEMOB.

N3yyenue QopMyn s BBIYUCIECHHS IUIOLIAJEH
ITOBEPXHOCTEN MHOTOTPAHHHUKOB U TE€J BPALLICHHUS.
O3HakOMJIEHHE C METOJOM BBIYMCICHHS IUIOIIATU
MTOBEPXHOCTH CHEPHI.

Pemienne 3amad  Ha  BBIUHCICHHE  IUIOLIAJECH
IIOBEPXHOCTH IPOCTPAHCTBEHHBIX TEII

KoopauHaThl 1 BEKTOPBI

O3HakOMIIECHHE C TIOHATHEM BeKTOopa. I3ydenue
JEKapTOBOM CHUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE IO 3aJaHHBIM KOOpAMHATAM TOYEK U
IIJIOCKOCTEH, HaX0XKICHUE KOOPAUHAT TOYEK.
HaxoxaeHue ypaBHEHUH  OKPYXHOCTH, CQepBl,
IUIOCKOCTU.  BpluucineHne  pacCTOSHUM — MEXKIY
TOYKAMH.

N3ydeHne CBOWCTB BEKTOPHBIX BEIWYMH, ITPABHII
PAa3JI0KEHHS] BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IPaBWJI  HAXOXKACHUS  KOOPAMHAT  BEKTOpa B
IIPOCTPAHCTBE, IIPpaBWI JEUCTBUM C BEKTOpaMH,
3aJaHHBIMU KOOPJAUHATaMM.

[Ipumenenue TteopuM IIpU  pELIEHMM 33a4a4  Ha
JEUCTBUSA C BEKTOPaMU.

M3ydeHne CKalsApHOIO IIPOU3BEIACHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHMSA MNPSIMONM U  IIOCKOCTH.
[IpumeneHne TeopuM TP pEIIEHHH 3a4ad  Ha
JEUCTBUSL C BEKTOPAMH, KOOPAMHATHBIA METON,
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MPUMEHEHUE BEKTOPOB ISl BBIYMCIICHUS BEIUYUH
YTJIOB U PACCTOSIHUIA.

O3HakoMJIeHME C  JOKa3aTelbCTBAMU  TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUH MPSMBIX U
MJIOCKOCTEN € UCIIOJIB30BaHUEM

BEKTOPOB

8. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCHUIIJINHBI

Tpeb6oBaHUsA K MUHMMAJIBHOMY MAaTE€PHATLHO-TEXHMYECKOMY 00ecreyeHuIo

Peamuzamus yueOHOW DUCIUIUIMHBI TpeOyeT Hamwuus ydeOHOro kaOuHeTa
MOMEIIeHNe KaOWHeTa MaTeMaTUKH JIOJDKHO — YIOBJICTBOPATH  TPEeOOBAaHUSIM
CanurapHo-3nuieMuoiaorndeckux npasuwi u HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

O6opynoBanue yue0HOro KadOuHeTa:

- cHeuuanu3upoBaHHas ydeOHas meOenb: paboyne MecTa IO KOJIHYECTBY
00yJaroIIMXCS;

- pabouee MecTo MpernoaaBaTes;

Texnuveckue cpeacrsa 00y4eHus:

- MyJIbTUMEIUHHOE 000pyTOBaHHE

- KOMIUIEKT y4eOHO-HarJIIHbIX TocoOuit «MaremaTtuka 10-11»;

- DJIEKTPOHHBIE TTOCOOUS;

- METOJMYECKHE Pa3pabOTKH YPOKOB M MEPOTIPHSTHIA.

9. UndpopmanunoHHoe odecrieyeHue 00y4eHust

Ilepeyenr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, HWHTEepHeT-pecypcos,
AOTOJIHUTEJIbHOM JIUTePATYPbI

OcHOBHBIE HCTOYHUKH:

1. MaremaTtuka : ydyeOHOe mMocoOue i y4yaluxcs HadalbHBIX U CPEIHUX
poeCCHOHATBHBIX 00pa3oBaTeNbHBIX yupexknenuin / M. M. UYepnemon, H. b.
Kap6auunckas, E. C. Jlebenesa [u ap.] ; mox pea. M. M. Uepnenosa ; Poccutickuit
rOCyIapCTBEHHBIM  yHUBEPCUTET mpaBocyausa. — MockBa :  Pocculickuii
rocyjapcTBeHHbI yHUBepcutet npaBocyaus (PI'VII), 2015. — 342 c. : un. — Pexum

JOCTyTIa: 1o MTOITHCKE. —
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URL: https://biblioclub.ru/index.php?page=book&id=439595 (nmata oOpaiieHus:

12.08.2021). — TeKcT : 3JIEKTPOHHBII.

2. MartemaTuka n nngopmaruka : yueonuk [ CI10] / FO. H. Bunorpanos,
A. U. T'omomna, B. . [lotanos [u ap.]. — 7-e u3m., ctep. — Mocksa : Axkagemus, 2015. —
272 c. — Teker (BU3yalbHBIN) : HETIOCPEACTBEHHBIM.

3. bammakoB, M. 1. Maremaruka : yueOnuk / M. U. bammakoB. — 2-e¢ u3.,
ctep. — MockBa : KuoPyc, 2017. — 394 c¢. — (Cpemnee mnpodeccrnoHanbHOE
oOpazoBanue). — TekcT (BU3yaJIbHBIN) : HEMOCPEICTBEHHBIH.

4. bammakoB, M. 1. Maremartuka: airedpa 1 Hayajia MaTeMaTUYE€CKOTO aHaJIn3a,
TeOMETpHUs : YYeOHHMK I CTYACHTOB YUPEKIACHUN CpeaHero mpoghecCHOHAITBHOTO
oopazosanus [CIIO] / M. U. bammakos. — 4-¢ u3a., ctep. — Mocksa : Akagemus, 2017.
— 254 c¢. — (IlpodeccuonanbHoe oOpazoBaHue). — TeKCT (BU3YaJbHBIN)
HETOCPEACTBEHHBIN.

5. Marematuka u nnopmatuka : yueoHuk u npaktukym g CIIO / mon pen.
B. . Ombkmna. — MockBa : IOpaiit, 2017. — 527 c. — (IlpodeccuonanpHoe
oOpazoBanue). — TekcT (BU3yaJIbHBIN) : HEMOCPEICTBEHHBIH.

6. Harnsgnas maTeMaruka : NMPOU3BOAHAS U €€ MPUMEHEHUE : UHTEPAKTUBHOE
yaebHoe mocodue / pexn. . M. bokoBa. — Mockga : Dk3ameH : Dx3ameH-Menna, 2020.
— 1 CD : 3B, uB. + PyKOBOJACTBO MOJIb30BATENII U METOAUYECKHE PEKOMEHAAIUU. —
(Harnsignas mikosa). — DieKTpoHHas mporpamma. Tekct (BusyanbHblit). 300pakeHue
(BuzyanbHOE). Y cTHas peub (ciayxoBasi). My3bika (CIyX0Bas) : AJIEKTPOHHBIE.

7. Harnsgnas maTemMaTuKa : CTEPEOMETPHsl : WHTEPAKTUBHOE yueOHOe
nocobue / pex. . M. bokoBa. — MockBa : Dk3ameH : Ok3amen-Menua, 2019. — 1 CD :
3B., IIB. + PyKOBOJICTBO T0JIb30BaTENsI U METOAMYECKUEe pekoMeHaanuu. — (Harnsanas
KOJa). — OJEKTpOHHAas mporpamMma. Tekct (BusyanbHBIN). M300pakeHwme
(BusyanbHOE). YcTHas peub (ciayxoBasi). My3bika (CITyXoBas) : AJIEKTPOHHBIE.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. ®omunsix, E. 1. Maremaruka : npaktukym / E. U. ®omunbx. — 2-¢ usm.,
uctp. — Munck : PUIIO, 2019. — 441 c. : Tabn. — Pexxum noctyma: mo moJIucKe. —

URL: https://biblioclub.ru/index.php?page=book&id=600097 (mata oOpareHus:
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https://biblioclub.ru/index.php?page=book&id=439595
https://biblioclub.ru/index.php?page=book&id=600097

12.08.2021). — TeKcCT : 2JIEKTPOHHBI.

2.Kynp, T. II. OcHOBBI BBIUMCIMTEIHHOW TEXHUKM : ydeOHOe mocobme /
T. I1. Kynas. — Munck : PUIIO, 2018. — 244 c. : un., Tabma., cxem. — Pexxum gocTyma: mo
mognucke. — URL: https://biblioclub.ru/index.php?page=book&id=497477 (nata

obpamienusi: 12.08.2021). — TekcT : 27IEKTPOHHBIH.

HNuTepHeT-pecypcenl:
1. http://khodus.ucoz.ru/
2. http://www.en.edu.ru
3. http://www.rektor.ru
4. http://www.openclass.ru/MaremaTuka
5. http://ru.wikipedia.org/wiki/
6. http://open-site.org/International/Russian

7. http://ict.edu.ru/  HHDOpPMAIIMOHHO-KOMMYHHKAIIMOHHBIE ~ TEXHOJIOTUH B
oOpa3oBaHHH: cucTeMa (eaepaabHbIX 00pa30BaTEIbHBIX MIOPTAIOB

8. http://www.ito.edu.ru/ MadopmaIimoHHbIe TEXHOJIOTHH B 00pa30BaHUHU

9. http://mega.km.ru/pc/DHIMKIONEIUS TEPCOHATHEHOTO KOMITBIOTEPA

10. http://www klyaksa.net/  MHpOpManmnoHHO-00pa30oBaTENbHBIA  TMOPTAI.
MeToaudeckue MaTepraibl. DK3aMeHaIMOHHbBIE OneThl. KoMmbroTep Ha ypoKax.

11. http://www.ipo.spb.ru/  XKypnan «KoMmmbeloTepHbBIE HHCTPYMEHTHI B
00pa3oBaHUN

12. http://koi.home.uic.tula.ru/~fridland CrnpaBounass WHTEepakTUBHasi cHCTEMa
10 UH(POPMATHKE.

13. http://www.users.svitonline.com/assol/ YueOHblie ocoous TUISt
HaynHaronux 1mo MicrosoftWindows , MicrosoftWord , MicrosoftExcel

14. http://www.infoschool.narod.ru/ [IpenonaBanue uH(pOPMATUKH,
MH()OPMAIMOHHBIX TEXHOJOTMA M HMHTEPHET-TEXHOJOTMH B MIKoJe. MeTtoanyeckue

MaTCpHraibl, TCMATUYCCKUC IIJIAHUPOBAHUA, O6paSOBaTeJIBHBIe IIporpamMmal.
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