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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW aucuuruinHbl «MaTtematuka (Bkitouasi anreOpy M Hayalna
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpeaHa3sHaueHa Ui U3YICHUS
MaTeMaTUKHU B IIEHTpe-KoJieke npukiaanbiXx kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHol obpazoBarenbHoi nporpamMmbl CITIO Ha 6a3e OCHOBHOTO
obmiero o0Opa3oBaHUs MPU MOATOTOBKE KaJapoB 1o crnenuanbHocTu19.02.05 Texnonorus
OpOIUIBHBIX MPOU3BOACTB U BUHOJEIHE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCHUIUTMHBL «MareMaTuka», B COOTBETCTBHH C METOAMYECKHMMH PEKOMEHIAIUSMHU TI0
peaMzalnuu cpeHero oouero oOpa3zoBaHus B Ipeesax OCBOEHUS 00pa3oBaTeNbHOM MpOrpamMmbl
cpemHero mpodeccruoHanbHOrO0 o0Opa3oBaHUsi Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM npocBenieHus Poccuiickoit @enepanuu 14.04.2021 rona.

Cognepxanue mporpamMmbl «MareMaTHKa» HApaBlICHO HA JOCTHKEHHE  CIEAYIONINX
1HeJIe.

e oOccrieueHre CcHOPMHPOBAHHOCTH TPEJACTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DAaKTOpaxX CTAHOBJICHHS MAaTEMAaTHKH,

e obecrieyeHre cHOPMHUPOBAHHOCTU JIOTUYECKOTO, aITOPUTMUYECKOTO U MATEMAaTHYECKOTO

MBIIUICHHUS,

e oOecrieueHre cPOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOJyUYEHHBIC 3HAHUS TPU PEIICHUU
pa3IMYHBIX 33]1a4,
e oOecrieyeHne CcQOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKe KaK  4YacTu

00I11eueI0BEYECKOM KyIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKHU, MO3BOJISIONIEM OMHCHIBATH U

M3Yy4aTh pealIbHBIC MPOIIECCHI U SIBIICHUSI.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHATIIMHBI «<MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
TFEOMETPHIO)»

Marematuka sBiseTcs (pyHAaAMEHTaIbHOW 00I1€00pa3oBaTEeNbHON JUCHUIUIMHON €O
CIIOKMBIIUMCS ~ yCTOMYMBBIM ~ COJEp)KAaHUEM M  OOmUMH TpeOOBaHUSMU K  TOJATOTOBKE
00yJaronmxcs.

OO01mue 1eny n3y4eHrus MaTeMaTHKU TPATUIIMOHHO PEAIU3YyIOTCS B YEThIPEX HAMpPaBIECHUSIX:

1) oOuiee mpencraBiaeHue 00 UaESX U METO/IaX MaTEMaTHKU;

2) UHTENNIEKTyaTbHOE Pa3BUTHE;

3) oBnajzicHHEe HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMUA U YMEHUSMU;

4) BocuTaTeNbHOE BO3/ICHCTBUE.

Jlns TexHudeckoro npoduiist npodecCuoHaIbHOr0 00pa3oBaHus BBIOOp 1IeJeil cMelaeTcs B
MparMaTU4eCKOM HAaINpaBiICHHUH, MPEIyCMATPHUBAIOIIEM YCHUJICHHE M PACIIUPEHHUE MPUKIATHOTO
XapakTepa W3ydeHHs] MaTeMaTHKH, TPEUMYIIECTBEHHONH OpUEHTAIlMH Ha aJTOPUTMHYECKUI CTHIIh
MO3HABATENIBHON 1eATEeTHHOCTH.

N3yuenne maremaTtwikd Kak MpoduIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIIUILIAHEI,
yuuThIBaromien crenupuky ocanBaemonodydarommmucs 19.02.05 Texuomorus OpoAHIBEHBIX
MIPOU3BOJICTB M BUHOJIENNE, 00ECTICUNBACTCS:

® BBIOOPOM Pa3TMYHBIX MOIXO0OB K BBEJACHUIO OCHOBHBIX MMOHSTHIA;

e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarONMX 3PGHEKTUBHOE

OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;



e oOorameHueM CHEKTpa CTHiIedl y4eOHOW MAeATENbHOCTH 3a CYET COIJIAaCOBAaHMS C
BEYLUIUMH AEATEIbHOCTHBIMH XapaKTepUCTUKaMHU criennanbHocTh 19.02.05 TexHonorus
OpOIMIIBHBIX IPOU3BOJCTB U BUHOJIEIIHE.

[TpodumiibHas cocTaBisAOmas OTpaXkaeTcs B TPEOOBAaHUAX K MOJATOTOBKE OOYdYalOUIMXCS B

YacTHU:

e 0oO0wiel cucTeMbl 3HAHUM: coliepKaTeabHbIE IPUMEPBI HCII0JIb30BAaHHSI MaTEMAaTHYECKUX
uzel 1 METOoJI0B B PO ECCUOHATIBHOM 1€ TEbHOCTH;

e yMEHUI: pa3iauuuil B ypoBHE TpeOOBaHUH K CIOXKHOCTH IIPUMEHSIEMbIX aITOPUTMOB;

® [IPAKTUYECKOI'O MCIIOJIb30BaHMsI IPUOOPETEHHBIX 3HAHUN M YMEHUMN: MHIUBUAYAIbHOIO
y4eOHOro oOmblTa B  IOCTPOEHMM  MAaTEMaTHMYECKUX  MOJEJEH, BbBIIOJHEHUE
UCCIIEI0BATEIbCKUX IIPOECKTOB.

Conepxanue y4yeOHOM AMCLUIUIMHBI pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMH

COJIEPKATEIIbHBIMU JIMHUAMU O0yUEHUSI MaTEMATHKE:

e ajnreOpavyeckas JMHHUSA, BKJIIOYAIOIIAs CUCTEMATU3ALUIO CBEICHUI O YMCIax; U3ydyeHUe
HOBBIX M 0000II€HNE paHee N3YYEHHBIX olepauuii (BO3BEICHUE B CTENICHb, U3BICUCHHE
KOpHS, JIOrapuMUpPOBaHUE, CHHYC, KOCUHYC, TAHT'€HC,KOTAHT'€HC U OOpaTHhIE K HUM);
U3y4yeHHE HOBBIX BHUJOB YMCJIOBBIX BBIpQXXEHUH U (OPMYN; COBEPLICHCTBOBaHME
IPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KYyJIbTYpBl,  pacIlUpeHHE U
COBEpPILEHCTBOBAHUE ajredpanyeckoro ammapara, C(HOPMHUPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHUE K PEILICHUI0 MaTEMaTUUECKUX U MPUKJIaJIHbIX 33/]a4;

® TEOPETUKO-(QYHKIMOHANbHAS JIMHMS, BKIIOYAIOINAs CHUCTEMAaTU3alMI0 U PpacIlUpeHue
cBeleHUIl 0 (YHKIMAX, COBEpPLICHCTBOBAHHE TIpaUyecKUX YMEHMH; 3HAKOMCTBO C
OCHOBHBIMH HJSSIMH U METOJIaMU MaTEMAaTUYECKOTO aHajn3a B 00bEME, MO3BOJISIONIEM
UCCIIeIoBaTh 3JE€MEHTapHble (YHKIMM M pelaTh MpOCTeHIIne TIeoMeTpUdecKue,
duznyeckue u Ipyrue NpukiajaHble 3aauu;

e JIMHUS YPAaBHEHUH M HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHHHM M HCCIEIOBAaHUU
MaTeMaTHUeCKUX MOJeJel, Mepecekarouascs ¢ anreOpandyeckoil M TEOpeTHKO-
(YHKIIMOHAIBHOW JMHUSIMM U BKJIIOYAIOIIAsl Pa3BUTHE M COBEPILIEHCTBOBAHUE TEXHUKU
anreOpanyeckux NpeoOpa3oBaHUIl JUIsl pelIeHUs YpaBHEHUH, HEPABEHCTB M CUCTEM;
(dbopMupOBaHHE CHOCOOHOCTH CTPOUTH M HCCIENOBaTh NMPOCTEHIINE MaTeMaTHYeCKue
MOJIEIM IpU pELICHWH NPUKIATHBIX 3343y, 3aJad M3 CMEXHBIX M CIEHUAIbHbBIX
JUCIUIINH;

® reoMeTpuyecKas JIUHUS, BKJIFOUAIOLIast HarJsHbIe IIPEJICTaBICHHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax U HM3yUYE€HUE MX CBOWCTB, (POPMHUpPOBAHUE U PpPa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEUICHHUS] MaTeMaTHUYECKUX U MPUKIIATHBIX
3az1ay;

e croXacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTUM KOMOMHATOPHBIX YMEHHUH,
NPEJICTABICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpPYXKArOIIEero
Mupa.

B paboueili mporpamMMe KypcHUBOM BbIIEJI€H MaTepHall, KOTOPbIH OTBOJAMUTCS Ha
CaMOCTOSITENIbHOE ~HM3y4yeHHE OOydyalolMMHUCS M TpH  H3YYEHUH Y4eOHOH JHCIUILIMHBI
«MateMaTuka» KOHTPOJIIO HE MOJIEKHUT.

N3yuenne oO6meoOpa3oBaTeibHOM y4eOHOW AUCHUILIMHBI «MaTemMaThka» 3aBepluacTcs
g depeHIIMPOBaHHBIM 3a4€TOM B IIEPBOM CEMECTPE UIK3AMEHOM BO BTOPOM CEMECTPE.

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJTIAHE



VYyeOHast 001eodpazoBaTebHas AUCHUTLTHHA «MaTeMaTUKa»BXOIUT B COCTAB MPEIMETHOM
obnmactu «Matemaruka u uHpopMatukandI'OC COO u obmeodpazoBarenbHoro mukia [ITIICC3
cneuunanbHoctd  19.02.05 TexHonoruss OpOOMIBHBIX TPOM3BOJICTB W BHHOjenHe(Oa30Bast
MOATOTOBKA).

PE3YJIbTATBI OCBOEHHUSA YYEFHOM JUCIHUILINHBI

OcBoenue conepkaHus yuyeOHOW AUCUMILIUHBI «MarteMaTuka» o0ecleuyruBaeT JTOCTHXKEHUE
CTYJEHTAMH CJEIYIOLINX Pe3yJIbTaTOB:
®  JIUYHOCMHbBIX:

c(OPMHPOBAHHOCTh MPEJCTABICHUI O MaTEMAaTUKE KaK YHHUBEPCAJIHHOM SI3BIKE HAYKH,
CPEICTBE MOJICIUPOBAHHUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAaX MaTeMaTUKH,

— IIOHMMaHWE 3HAaYeHWe MaTeMaTuKe [UIsi  HAayYHO-TEXHMYECKOTro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKEe KaK K 4YacTu OOIIeYenoBeUecKOi
KyJbTYyphl Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHA MaTeMaTHUKE, HBOJIOIHEH
MaTeMaTHYECKUX UJICH;

—  pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIAMMO IS
Oynymeii 1npodeCCHOHATBLHON JIEATeIBbHOCTH, IS MPOJOJDKCHHS OOpa3oBaHHS W
camMo00pa3zoBaHus;

— OBJIAJICHWEC MATeMAaTHYCCKUMHU 3HAHUSAMH H  YMCHHUSAMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KHU3HU, NI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCLUMILIUH U
JUCHUTUTMH TPO(ECCHOHATFHOTO MHUKJIIA, JJIS TOJTY4YeHUs: 00pa3oBaHHsS B OONACTIX, HE
TpeOyIOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpa3oBaHHIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEePhIBHOMY OOpPa30BaHUIO
KaK yCIIOBHE YCTEIIHON MPOPECCHOHAIIBHON U 0OIIECTBEHHOU JIEATETbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENBbHOM TBOPUECKOW M OTBETCTBEHHOMN
NeSITeTbHOCTH;

— OTHOUICHHE K MPO(ECCHOHATFHON JEeITETHHOCTH KaK BO3MOKHOCTh Y9acTHE B PEIICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

® _memanpeomemHbvix:

— YMEHHE CaMOCTOSITENIbHO OIpeAesaTh Lelu JACSITEIbHOCTH U COCTaBIATh IUIAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJIHPOBATh U KOPPEKTHPOBATH
JeSITeTbHOCTD; HCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI ISl IOCTHIKEHHUS TIOCTaBICHHBIX
Heneil M peanu3aliil TUIAHOB JIESTETBHOCTH;, BBIOMpATh YCIICUIHBIE CTPATETHH B
pa3IMYHBIX CUTYaIUsX;

— YMEHHE TMPOIYKTUBHO OOMIATbCS M B3aUMOJEWCTBOBAaTH B MpOIECCE COBMECTHOMU
NESTENIbHOCTH, YYUTHIBATH MO3UIMU IPYTUX YUACTHUKOB NESATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH()IUKTHI,

— BJAJICHWE HaBbIKAMU II03HABATEJIbHOM, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMHU pa3pelieHre mnpodieM; CnocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOUCKY METOJOB peIIeHHs MPaKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJOB TIO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CAMOCTOSITENbHOM HH(OPMAIMOHHO-TTO3HABATEIbHON
NeSITeIbHOCTH, BKJIIOYas yYMEHHE OpPHUEHTHPOBAThCS B  PA3IUYHBIX HCTOYHUKAX
uH(pOpMallMK, KPUTHYECKH OIECHHUBATh W  UHTEPIPETHPOBATH  HHQPOPMAIIHIO,
MOJTy9aeMyI0 U3 pa3IMIHbIX HCTOYHHUKOB;



BIIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SCHO, JIOTUHMHO M TOYHO M3/1arartb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh AICKBATHBIC SI3bIKOBBIE CPEIICTBA,

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUHM U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEIbHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TPUHATHA pelleHuil, cooOpa3suTeNnbHOCTh H
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OPMHPOBAHHOCTD NMPEIJIOKEHUI 0 MaTeMaTHKe KaK YaCTb MUPOBOW KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHOHN IMBHJIM3ALMM, CIIOCOOAX ONUCAHUA SBJICHUH peabHOro
MHpa Ha MaTEMaTUYECKOM S3BbIKE;

c(OPMHUPOBAHHOCTb TPEACTABICHUN O MaTEeMaTHYECKHUX IMOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYeCKUX MOJEIAX, MO3BOJIAIONIMX ONMCHIBATH U M3y4aTh Pa3HbIE IPOLECCHl U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MAaTEMAaTHYECKUX
TEOpHI;

BJIAJICHAE METOJaMHU JOKa3aTeNbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a7a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W HUPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JJIS TIOUCKA
IIyTH PELICHUI U WUIIOCTPALUN pENICHUSI YPAaBHEHUIN U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX NOHATUSAX MaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOWCTBAax, BJIAJCHHE YMEHHEM XapaKTepuU30BaTh NOBEJCHUE (DYHKIIHIA,
UCIIOJb30BAaHUE  TIOJYYEHHBIX 3HAQUYEHHMH JUI1  ONMCAHMUA aHaJIM3a  PEaJbHBIX
3aBUCHUMOCTCH;

BIIaJICHUE OCHOBHBIMU IOHATUSAMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJEISIX U B PealbHOM MHUpE; NPUMEHEHHE
U3yYEHHBIX CBOWCTB reOMeTpUYecKUX (Guryp u Gopmys aias pereHus: FreoMeTprUUecKuX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

c(OpPMUPOBAHHOCTh ~ NPEACTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pPEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOW TEOPUM BEPOATHOCTEW; YMEHHE HaxXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

BJIaJICHUEC HaBbIkaMu wucnosib3oBanus GeoGebra, AdvancedGrapher, Mathcad mpu
peLICHUN 3a1ay.

COJIEP)KAHUE YYEBHOM JUCIUILIUHBI



BBenenue

Maremarika B Hayke, TEXHHKE, SKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJIOTHSX W MPAKTHYECKON
nesrenpHOCTH. Llenn u 3amaum M3ydeHHs MaTeMaTHKU NpH ocBoeHuH crnenuainbHocTrl19.02.05
Texnonorust OpoMIBLHBIX POU3BOJICTB U BUHOIENNE(6a30Bas NOATOTOBKA).

AJI'EBPA

PasBuTHe NOHATHA 0 YK CIIE

Lenble u pauuvoHanbHble uyucna. JleldcTBuTenbHbIE 4YHcHa. [IpubnudsicenHvie 6bIYUCIEHU.

Komnnexcnvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopuu m cremenu. KopHu HaTypanpHOHM cTeneHM U3 uucia W uX cBoicTBa. CreneHu c
palMOHANBHBIMM TOKa3aTeIsIMU, UX CBONCTBA. CTENeHM C JEHWCTBUTEIbHBIMU I1OKA3aTEISIMU.
Cesoticmea cmenenu ¢ 0elicmsumenbHbiM NoKazamenem.

Jlorapudm. Jlorapupm umciaa. OcHOBHOE JsorapudMudeckoe TOXKAECTBO. JlecsaTHuHbIE U
HaTypajibHbIe Jorapudmsl. [IpaBuna aeficteust ¢ norapudmamu. [lepexon K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne  ajrefpamveckux BbIpaxeHuii. [IpeoOpasoBaHue  palMOHANBHBIX,
UppaIMOHATIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTApUPMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl IPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJITaHUPOBAHUE.

[Ipeobpa3oBanue pallMOHANBHBIX U UPPAIIUIOHATIBHBIX BBIPAKEHUH.

Pemenue nppannoHanbHbIX ypaBHEHHUI.

[Ipeobpa3zoBanue norapuMUUECKUX BHIPAKEHUH.

Pemenune norapupMudeckux ypaBHEHH.

Pemenne norapudmMuueckux HEpaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHU.

Peurenne nokasaTenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Panuannas mepa yrna. BpamarensHoe aemkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YHCIIa.

OcHoBHbBIE TPUTOHOMETPHUYIECCKHUE TOXKIECCTBA

@®opmynel npuseneHus. @opmyisl crnoxkeHus. Popmynbl yaBOeHUA. Dopmynvl NOAOSUHHO20
yena.

IIpeoOpa3oBanns NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPAKCHUH

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKHX (DYHKIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzoHomempuieckux QyHKyuil yepe3 maHeeHc no108UHHO20 apeyMeHmd.

Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA

[Ipocreiimme  TPUTOHOMETPUYECKUE  ypaBHEHUA. [Ipocmeinwue  mpucoHomempuyecKue
Hepasencmea.

OOpaTtHbie TPUTOHOMETPHYECKHE PYHKIIMH. APKCHHYC, apKKOCUHYC, ApKTaHTE€HC.

Ilpakmuueckue 3anamus

CooTHomICHHS MCKAY TPUTOHOMCTPUICCKUMU (pyHKL[I/IHMI/I OHOT'O apryMCHTA.
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[TpumenerneopMys CIOKEHHS U ABOHHOTO apryMeHTa.
ToxnecTBeHHbIE PeOOPa30BaHUS TPUTOHOMETPUUECKUX BBIPAXKECHUH.
Pemrenne npocTenimmux TPUroHOMETPUUECKUX YPABHEHUM.

®YHKINU, UX CBOMCTBA U TPA®UKH

®yukuun. O651acTh onpenencHUus U MHOXKECTBO 3HAUYCHUM; rpa@uk (yHKIUU, TOCTPOEHUE
rpaduKoB QPYHKIMH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CpoiictrBa  ¢yHkumm.  MOHOTOHHOCTb,  YE€THOCTh, = HEUYETHOCTb, = OTPAHUYECHHOCT,
MEePUOAUIHOCTh. [IpoMeKyTKH BO3pacTaHus U YObIBaHUsS, HAUMOOJbIICe U HAMMEHbBIICEe 3HAYCHUS,
TOUKHM 3KcTpeMyma. ['pacduueckas unTeprperauus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX TMpolleccaX U sIBICHUsX. Apudmerndeckue omepanuu Haa (yHkiusmu. CroxHas
byskums (komno3unus). [lonsamue o Henpepvl8HOCMU DYHKYULU.

Oo6patubie dyukuun. Obracmv onpedenenuss u 0061ACMb 3HAYEHUL 00pPaAmMHOU GYHKYUU.
I'pagpux obpamnoii ¢hyrnkyuu.

CreneHHble, NOKa3aTe/bHbIE, JorapupMuyecKkie 1 TPUrOHOMeTpHUUYecKre (PyHKIHH.
OOpaTHble TPUTOHOMeETPUYECKHEe (PYHKIUH

Onpenenenus GyHKINN, X CBOHCTBA U TPa(UKH.

[IpeoOpazoBanust rpadukoB. [lapamnenbHbli HEpeHOC, CHUMMETPUS OTHOCHTEIBHO —OCEH
KOOPJMHAT, U CUMMETPHs OTHOCHTEIHHO Hadalla KOOPAWHAT, CHUMMETPHsI OTHOCHUTEIHHO MPSIMOM
Y=X, pacTsDKEHHE M C)KaTHe BIOJIb OCCH KOOPIHHAT.

Ilpakmuueckue 3anamus

[TocTpoenue u yreHue rpaguKoOB QPYHKIHH.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IocaenoBarenbHocTH. CriocOOBI 33/1aHNS U CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenvuocmu. Cywecmeoganue npeoeia MOHOMOHHOU
oepanuyennou  nocieoogamenvhocmu. CyMMHpPOBAaHHE IIOCIENOBaTEIbHOCTEH. beckoHedHo
yOBIBaroIasi FeOMETpUYEcKas MPorpeccus 1 ee cymma.

IIpounssoanas. [lonstue o Npon3BogHON (YHKINH, €€ TEOMETPUUECKUNA U (PU3NUECKUI CMBICIT.
VYpaBHeHHe KacaTenbHOW K rpaduky (yHkiuu. [Ipon3BojHbBIE CyMMBI, pa3HOCTH, MPOU3BEJCHHUS,
gacTHOro. IIpom3BojHbBIE OCHOBHBIX 3J€MEHTAapHBIX (GyHKIUH. [IpuMeHeHue mNpPOU3BOJHONW K
UCClIeIOBaHUIO (YHKUUMH U TOCTPOEHUIO TpadukoB. [Ipouzeoonvie obpammol @yukyuu u
KOMRO3UYUU hYHKYUI.

IIpumeps! HcnoNb30BaHMsI IPOU3BOAHOM IJIs1 HAX0XKIEHUS HAWJIYYLIErO PEIIEHUS B IPUKJIATHBIX
3amauax. Bropas mpousBoaHas, ee TeoMeTpudecKuil u pusudeckuii cMbici. HaxoxaeHus: ckopoctu
IS Tipoliecca, 3aJaHHOTO (OPMYIIOi U rpauKOM.

IlepBooOpa3nass u wuHTerpaj. I[IpumeHeHHe ONPENEIECHHOrO HHTErpaja JUisi HaXOXKICHUS
IIoMmaan KpuBoJMHEWHOUW Tpanenuud. ®Popmyna Heiorona-Jleitouuna. I[Ipumepsl npuMeHeHUs
UHTerpana B pu3MKe U reOMETPUH.

Ilpakmuueckue 3anamusn

[Ipumenenue npasui u popmyn AUPphepeHInPOBAHHUS.

HuddepenurpoBanue cI0KHbIX QYHKINH.

[IpumeHneHne Mporu3BOIHON K HCCIETOBAHUIO (DYHKIUH.

Beluncrnenue HeoNpeaeIeHHbIX HHTErPAIIOB.

Brruncnenue onpeneneHHbIX HHTErpajoB.



YPABHEHUE U HEPABEHCTBA

YpaBHeHust U1 cucTeMbl ypaBHeHHil. PaimoHanbHble, MppAaLMOHAIBHBIE, MOKA3aTelbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBI UX pELIEHUS (pa3oKEHUE HAa MHOXHUTENU, BBEJCHUE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO).

HepaBencrBa. PanvoHanpHbIE, MPpAaLMOHAIBHBIC, IIOKA3aTEIBHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEIICHMUS.

Hcnosab3oBanue CBOMCTB M rpaukoB (GyHKUMI NPU pellleHHHd YPABHEHUI U HEPABEHCTB.
Meroa untepBanioB. M300pakeHne Ha KOOPIWHATHON TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUIN
1 HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.

IMpuxkaagnbie 3a1a4mn

[IpumeHeHne MaTeMAaTUYECKUX METOJOB ISl PELICHUs COJEPKaTENbHBIX 33]a4 U3 PA3JIUYHBIX
o0rnactell HAyKH U MPAKTHKU.

NHTtepnperanus pe3ysbrara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Pemennie HepaBEHCTB C MOMOIBIO METO/1a UHTEPBAJIOB.

Peurenue cucrem ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEU
DJleMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATUS KOMOWHATOPUKHU. 3a/1a4¥ Ha TIOJICYET YMCiIa Pa3MEIICHHH, MePECTaHOBOK,
couetanuii. Pemenue 3amau Ha mnepebop BapuanToB. Dopmyna Ounoma Heiorona. CaoiictBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyronbHuk [lackans.

DJIeMeHTbI TeOPHHU BePOATHOCTE

CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHHWE W YMHOXEHHE BeposTHocTel. [lomamue o
Hezagucumocmu coovimuti. Juckpemuas cay4aunas eeluduta, 3aKou ee pacnpeoenenus. Hucnogvle
Xapaxkmepucmuky OUCKpemHou ciyyanHou eenuyunsl. [lonamue o 3axone 60IbUUX YUCE]L.

DJIeMeHTbl MaTeMATHYeCKOH CTATHCTUKH

[IpencraBnenre naHHBIX (TaONULbBI, IUarpaMMmbl, TpaduUKH), 2eHepanbHas COB80KYNHOCHIb,
8vlO0pKa, cpednee apugmemuyeckoe, meouana. Ilowamue o 3a0auax Mmamemamuieckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epoSAMHOCMHBIX MEMOO08.

HpaKmuquKue 3anamus
Pemenue 3ama4 Ha MOACYET YUCIIa pa3MCLI_ICHI/II>'I, COUETaHUHU U NEpCCTaHOBOK.

I'EOMETPUA

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



B3auMHOe pacnosnokeHue JByX IpsMBIX B IpocTpaHcTBe. IlapainensHOCTs NpsAMON U
mwiockoctd. [lapamnensHocTh  mockocTe.  [lepneHAMKYISIpHOCTh TPSIMOM W TUIOCKOCTH.
[TapamtenpHOCTh IUIOCKOCTER. [leprneHIUMKYIAPHOCTH HMPSAMOM M IUIOCKOCTH. l[lepnieHnukynsp u
HAKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYyrpaHHBIN yrojl. YToJl MEXAYy IMJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD JBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MapalielbHBIH MEPEHOC, CUMMETpPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapanmnensHoe mpoekTupoBaHue. Ilowaos opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Passepmka. MHuozoepannvie yenvl. Buvinykivie
MHo2oepanHuku. Teopema Duinepa.

[Tpusma. [Ipsimast u nakionnas npusma. [paBunbpHas npusma. [apamtenenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceyeHHas nupamuaa. Terpasap.

CummeTpun B KyOe, B NapajuieuIeie, B IPU3Me U MUPaMHU/IE.

Ceuenus xKy0a, MPU3MbI U TUPAMUJIBL.

[IpencraBienre o MpaBUIIBHBIX MHOTOTpaHHHMKAX (TeTpajape, KyOe, OKTajjape, NoJeKa’ape U
HUKOCAdIpE).

TeJia ¥ MOBEPXHOCTH BpallleHUS

Hunuaap u  koHyc. YceueHHBbIH KoHyc. OcHOBaHWE, BBICOTAa, OOKOBas IOBEPXHOCTH,
oOpasytomiasi, pazBeprka. OceBble CEYCHHS U CEUCHHS, TTapaIIeTbHBIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3meHeHust B reoMeTpun

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyiia oobema.

@opmynel 00beMa KyOa, TPSIMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyITbl
o0beMa nupamuisl U KoHyca. opMyiel 00beMa 11apa U IIoMaan chepsl.

[TogoOue Ten. OTHOIEHUE TUTOMIAEH TOBEPXHOCTEN M 00BEMOB TTOTOOHBIX TE.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (eKkapToBa) CUCTEMa KOOPJIMHAT B IpocTpaHcTBe. DPopMysia pacCTOSIHUS MEXKTY
JABYMS TOUKaMU. Y paBHEHUsI C(EPbL, nI0CKOCMU U NPAMOU.

Bextopsl. Monynbs BekTopa. PaBeHCTBO BekTOpoB. Ci10XKEeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasnojkeHune BekTOpa IO HaANpaBiICHUAM. YTOJI MEXIy AByMsa Bekropamu. IIpoexnus
BeKTOpa Ha ocb. KoopauHats! Bekropa. CkansipHOE IPOU3BEIEHNE BEKTOPOB.

Hcnons3oBanne KOOPAUHAT U BEKTOPOB IIPU PELIEHUHA MATEMATUYECKUX U IPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[lepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPJIMHATHBIN METO/.

Brruucnenne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIllEHHs!.

TeMbl AJIA HHAUBUAYAJIbHBIX IIPOCKTOB

e HenpepoiBHbIE 1poOH.
e [IpuMeHeHHE CIIOKHBIX TPOIIEHTOB B SKOHOMHYECKHX pacyeTax.
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[TapamienpHOE POEKTUPOBAHUE.

CpenHue 3Ha4YEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekTopHoe 3a/1aHre MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHUI U HEPABEHCTB.
[IpaBunbpHBIE ¥ TOJTYNPABUIBHBIE MHOTOIPAHHUKHU.
Konunueckue ceyeHust 1 UX IPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHUM U HEPABEHCTB C IIAPaMETPOM.

TEMATHYECKOE INTAHUPOBAHUE
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[Mpu peanm3amuu coaepkaHus O00IIE0Opa30BATENbHON TUCHHUILIUHBI «MaTtemarukay B
npeaenax ocBoeHus OIIOII CIIO mo cneumambHoctd 19.02.05 TexHomorus OpoOAMIIBHBIX
MIPOM3BOJICTB U BUHOJIenKe (0a30Bas MOArOTOBKA) MaKCHUMalibHasl yueOHas Harpyska 00y4aroImuxcs
coctaBisieT — 282 Jaca, B TOM yucie aynuTopHas (oOs3aTenpHas) yueOHass Harpy3Ka 00yJaromuxcs,
BKJIOYasl TMpaKkTU4YecKue 3aHsATs, - 188 wyacoB, BHeayauTOpHasi caMoCTosATelbHas paboTa
obyuaromuxcs — 80 yacoB, KOHCynbTauK — 14 yacos.

Temarnueckuii mian

Coaepixanue o0yueHust Oo0s3aTesbHas yueOHAsi HAIPy3Ka 00y4Yaommxcs, 4.
Bcero B TOM YHCJIe:
JIEKIUH, n3
YPOKH

BBenenue 2 2 -

1. Pa3BuTHeE MOHATHS O YHCTIe 8 6 2

2. Kopnu, crenenu u gorapu@mbl 28 12 16

3. [IpsiMble M TUIOCKOCTH B MPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 10 8 2

5. KoopauHatsl 1 BEKTOpPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUHU 24 16 8

7. yHKIMH U TpaduKH 16 14 2

8. MHOTrOrpaHHUKH U KPYTJIbIE Tela 16 14 2

9. Hayasia MaTeMaTHYeCKOro aHaIn3a 26 20 6

10. VHTerpan u ero npuMeHeHue 12 8 4

11. DnemeHTBl TEOpUU BEPOATHOCTEH H 10 10 -

MaTEeMaTHYECKON CTaTHCTUKU

12. YpaBHEHUs 1 HEPABEHCTBA 17 13 4

HTtoro 188 138 50

BHeayauTopHas camocTosiTeJIbHAsA padoTa
CamocrosiTenbHas paboTa 80
Koncynbranun 14
[IpomesxyTouHas arrectanus B popme JuddepeHIIMPOBAHHOTO 3a4eTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero | 282
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

OBYYAIOIIUXCSA
Conep:xanue XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH 00Y4YAKIIUXCS
o0y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHIi)
BBenenue O3HakOMJIEHHE C POJIbI0O MaTEMAaTHKHU B HAyKe, TEXHUKE, YIKOHOMHUKE,

UH(POPMALIMOHHBIX TEXHOJIOTUAX U PAKTUYECKOH IEeATETbHOCTH.
Os3HakoMJIeHHE C LEMIMH M 33JadaMd HM3y4YeHUs MaTeMaTHKH HpU
ocBoeHuucnenuanbHoctn19.02.05 TexHonorus OpOIMITBHBIX
IPOU3BOJICTB U BUHOJICIIHUE.

AJI'EBPA

PazBuTne nousitus o
qucie

Bemonnenne apudmernyeckux JEHCTBUIM HaJ UYMCIaMH, COYeTas
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxnenue npuOIMKEHHbIX 3HAYEHWM BEJIMYUH W IOTPEIIHOCTEH
BBIYUCIICHUH (aOCOMIOTHON M OTHOCHTEIBHON); CpaBHEHHE YHCIOBBIX
BBIPKEHUM.

Haxoxaenne ommOoK B MpeoOpa3oBaHMIX U BBIYUCICHUSX (OTHOCUTCS
KO BCEM IIYHKTaM IPOrPaMMbl)

KopHn, CTeIeHH,
Jorapu(pmsl

O3HakoMJIEHME C TIOHATHEM KOpHSA N-il CTeNneHH, CBONCTBAMU
pasivKaJioB U NpaBUJIaMH CPaBHEHMS KOPHEH.

DopMyIMpPOBAHKE ONPEACIICHNUS] KOPHS U CBOKCTB KOPHEW, BBIITOJTHEHUE
IIPUKUIKY 3HAYECHUS KOPHS.

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUH, COAEpIKAIIUX
pasuKasbl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIb,
OCYILECTBIISA1 HEOOXOIUMBIE MTOACTAHOBKH U IPe0Opa3oBaHMsL.
OmnpeneneHne paBHOCWIBHOCTH BBIpaXXKEHUH ¢ paaukaiamu. Pemenue
VPPALMOHAIIBHBIX YPABHEHU.

O3HaKOMJIEHHE C TOHITUEM CTENEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
Haxoxxnenue 3HaYeHMH CTENEHH, HUCHOIb3ysAd IPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anmuceiBaHUE KOpHA N-ii CTeNmeHW B BHJE CTENEHH C APOOHBIM
MoKasaTesieM U Ha00OopOoT.

DopMynMpOBaHUE CBOWCTB CTENEHEH. BbIUKCIIEHHE CTENeHe ¢
palMOHAJIBHBIM  II0KAa3aTeJeM, BBINOJHEHUE IPUKHJIKH 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX UM OYKBEHHBIX BBIPAXKEHUH, COAEpKaIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTenbHbIX YPaBHEHU.
O3HakoMJIEHHE C IPUMEHEHUEM KOpPHEHW M CTeleHel NMpH BbIYKUCICHUU
CPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM ce4eHuu». PelieHue
IIPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredpanmyecKkux
BbIPAKEHH I

Brimonnenue mnpeoOpa3zoBaHMi BBIpaKEHHM, NpuUMEeHEeHue Qopmyi,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEN U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH Jorapu(Muyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATHUHA

N3yuenue paguaHHOTO METOAA U3MEPEHHUSI YIII0B BPALIEHUS U UX CBA3H
¢ rpagycHoit Mepoit. M300paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

dopMyupoBaHUE ONpEAEICHUNH TPUTOHOMETPUYECKUX (GYHKLUUN s
YIJIOB ITOBOPOTa M OCTPBIX YIVIOB NPSAMOYTOJIBHOTO TPEYrOJbHHUKA M
00BSICHEHNE UX B3aUMOCBSI3H.
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OcHoBHbIE [IpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BHIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O OXHOU H3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
npocreimux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJIECHUE U IMIPOU3BEAECHHA B CYMMY U IPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHUA U
YIPOILEHUS ET0.
O3HaKOMJICHHME CO CBOWCTBAMH CHMMETPUM TOYEK Ha EIUHUYHOU
OKPY>KHOCTH M TPUMEHEHHE UX JJIs1 BBIBOJIa (DOPMYIT IPUBEICHHS
IIpocreiimme Pemenne no dopMynaMm v TPUTOHOMETPUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPAaBHEHUH.
YPaBHeHHS u| [Ipumenenne oOIMMX METOJOB pEIICHUS YpaBHEHUH (NpUBEIEHUE K
HEepaBeHCTBa JMHENHOMY, KBaJJpaTHOMY, METO/l pPa3JIO’KEHUsl HA MHOXKUTEIIU, 3aMEHbI
NEPEMEHHOI) IPU PELICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMIICHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpenenceHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHUE HA EIWHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.

ITonsiTue 0
HeNpepbLIBHOCTH
byHkunn

O3HakoMJIEHHE C MOHATUEM IEPEeMEHHOH, MpuMepaMH 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Tpaduka, OnpeseieHne NPUHAIEKHOCTH
touku rpaduky Qynkimuu. Onpenenenue mo (Gopmyiie NpocTermei
3aBUCUMOCTH, BHJa ee rpaduka. Beipaxenue no ¢opmyne OIHON
MIEPEMEHHOM Yepe3 Apyrue.

O3HakomIIeHHE ¢ onpeeneHreM QyHKINUU, GOpMyJIUpPOBaHHUE €rO.
Haxoxaenue obiactu onpenenenus u 00JacTi 3HaYeHUN PyHKIMU

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Hpolueccax
U SIBJICHUSIX

O3HakomJieHHE C HpuMepaMH (YHKLIHMOHAIbHBIX 3aBUCUMOCTEH B
peaIbHBIX MpoLIeccax U3 CMEXHBIX TUCLHUIUIMH.

O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYKIEHUSAMH HEKOTOPBIX
CBOMCTB JIMHEHHOM M  KBaJpaTUYHOW  (YHKIMH, MpoOBeIeHUE
UCCIIE/IOBaHMsI JIMHEHHOM, KyCOYHO-TIMHEHHOH, ApoOHO-IMHEHHON u
KBaJpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. Iloctpoenue u
yreHue rpa¢pukoB GpyHKuui. MccnegoBanue QyHKIMH.

CocraBnenve BUAOB (QYHKIUI 110 JaHHOMY YCIIOBHIO, pPELICHHE 3a]ad
Ha DKCTPEMYM.

Brinonnenue npeoOpa3zoBanuil rpaguka QyHKIIMI

OOpaTHble pyHKIMHT

Wzyuenune nouamus obpamuoi @yHKkyuu, onpeoeieHue 6uoa U
nocmpoeHnue epaguxa oopamuou QyHKyuu, HaAxoxcoeHue ee obaacmu
onpedenenus u oonacmu 3uadenuti. [IpuMeneHne cBOMCTB GyHKIUN TpU
UCCIICIOBAaHUH YPAaBHEHUHN M PEIICHUH 33729 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Brruncnenue 3HaueHnii GyHKIMN IO 3HAYEHUIO apryMeHTa.
Omnpenenennue MOJOKEHUSI TOUYKU Ha rpauke Mo ee KOOpAMHATaM H
HA000pOT.

Hcnonp3oBanne cBOWCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHUM CTETICHEH

¢pyHknun. U JIorapu(MoB.
OopatHbIe [Toctpoenue rpaMKOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
TpUroHoMeTpuyeckue | PerieHne mokasaTelnbHbIX W JIOTapU(PMUYECKHX YpaBHEHUH W
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$GyHKIMH HEPaBEHCTB 10 M3BECTHBIM alropuT™MaM. O3HAaKOMIIEHHE C MOHATHEM
HETPEpPhIBHON TNeproAnyYeckord (GyHKUUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.
O3HakoOMJIEHHE C TTOHATHEM TapMOHMYECKHX KOJICOAHWH W IpUMEpaMu
rapMOHUYECKHUX KOJeOaHWM Ui ONUCaHMs HpPOLECCOB B (DU3HUKE U
JOpyrux o0jacTsax 3HaHUS.
O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuoauuecKkol ¢yHKuuu,
¢dbopMynupoBaHUE CBOWCTB TAaHTEHCA W KOTAHTEHCA, MOCTPOCHUE WX
rpa¢guKoB.
[lpumeHenne  CBOMCTB  (QYHKUMH  JIi  CpPaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUIOHOMETPUUYECKHX
YpaBHEHUM.
Ilocmpoenue zpaghuxosobpammubix mpucoHoMempudeckux QyHKyui u
onpeoenenue no papuKam ux ceocms.
Beinosninenue npeodpa3oBanus rpaguKkoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A
MocaenoBarenbnocTu | O3HAKOMJIEHHE € MOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCH.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYUCICHHUS CyMMbl OECKOHEYHO  yObIBarowIeH
F€OMETPUYECKON TPOTPECCUMN.

Pemienne 3amau Ha npuMeHeHHE (GOPMYNIBI CyMMbl OECKOHEYHO
yOBIBaOIIEl FEOMETPUYECKON IPOrPECCHH

IpousBoanass u ee| O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.
NpUMeHeHue N3yuenne u GopMynupoBaHUE €€ MEXAaHMYECKOTO U F€OMETPHUIECKOTO
CMBICJIA, U3YYEHUE AITOPUTMA BBIYMCIEHUS MTPOU3BOJHOW HA IpUMEpPE
BBIYUCIICHUS] MTHOBEHHOW CKOPOCTH U YIJIOBOTO KO3 QUIMEeHTa
KacaTeJIbHOM.
CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.
VYcBoenue mnpaBun aupdepeHuupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, NpuMeHeHHe A AU depeHIupoBaHU
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIENOBaHUS (QYHKIUH,
3aJaHHOH (OPMYIIOH.
VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMU M NPOU3BOAHOM IO HX
rpagukam.
[IpuMmeHeHre NpPOU3BOJHOM [JIi PEUICHUS 3aad HAa HaXO0XKICHHUE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HaXO0XKJICHHE IKCTpeMyMa
IlepBooOpa3nas u| O3HaKOMJIEHHE C TIOHATHEM MHTerpajia U mepBooOpa3HoOi.
HHTerpaji W3yueHne npaBuiia BHIYUCICHUS NTEpBOOOpa3HOi U TeopemMbl HpioToHa-
JleiiOHMIIA.
Pemenne 3amay Ha CBA3b 1NEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.
Pemenne 3amau Ha [pUMEHEHHME UHTErpaja Uil BBIYMCICHUS
(bU3UYECKUX BEIMYMH U TIJIOMAeH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHnust | O3HakOMJIEHHME €  TPOCTEHIIMMH  CBEACHHUAMH O  KOpPHSX
CHCTEMbI YPABHEHHIl | anreOpanyuyeckux ypaBHEHHM, MOHATHSAMM HCCIIEAOBAaHUS YpaBHEHHH U
HepaBeHncrTBa M| CUCTEM YpAaBHEHMII.
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CUCTEMbI HEPABECHCTB

C

AByMS

NnepeMECHHbIMHA

W3yuenne Teopuu paBHOCHUIBHOCTH YPAaBHEHUH M €€ INPHUMEHEHMS.
[ToBTOpEHME 3amuCH pPELIEHUs CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHuil  ypaBHEHHM Ui CBEACHHMS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemienne panMoHaNbHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnonb3oBanue cBOHCTB W rpadukoB (GyHKUMH A pelieHus
ypaBHeHMA. [loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHeHMI C IPUMEHEHMEM BCEX NPHEMOB (Pa3jIoKEHHE Ha
MHOXHTEIH,  BBEJCHHE  HOBBIX  HEU3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemienue cucrem ypaBHEHHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHEe C OOIIMMHU BONPOCAMM pEIIEHUH HEpPaBEeHCTB MU
UCTOJIb30BaHUE CBOMCTB W TrpadukoB (GYHKIMH TpH  pEIICHUH
HEPaBEHCTB.

Pemienne HepaBeHCTB W CHUCTEM HEPABEHCTB C IPUMEHEHHEM
pas3INYHbIX CLIOCOOOB.

[Tpumenenue MaTeMaTHYECKUX METOIOB TUIs peteHust
coJiepKaTeNbHbIX 33Ja4 U3 pa3iMyHbIX oOjacTell HayKd U NPaKTUKH.
HHTepnpeTrpoBaHne pe3yabTaToB C YUETOM PETbHBIX OTrpaHUYCHHUH

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTHU U CTATUCTUKHU

OcHoBHBIE

INOHATHUA

KOMOUHATOPUKH

W3yuenne mnpaBmiia KOMOMHATOPHKM M TPUMEHEHHE MPHU PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemienne xKOMOMHATOPHBIX 3a/a4 METOJOM Iiepedopa U IO TPABUILY
YMHOXXEHHUS.

O3HakoOMJIECHHE C TIOHATUSIMH KOMOMHATOPUKHU: Pa3MEUICHUSMH,
COYETaHUSIMU, IEPECTAHOBKAMU U (hOpMyJIaMHU I UX BBIYUCIICHHUS.
OObsicHeHHe W TpUMEHEeHHEe (HOopMyI JUTs BBIYUCICHHS Pa3MELICHHH,
NEPEeCTaHOBOK U COYETAHUI MPH pelIeHUH 3aj1au.

Oznakomiuenue ¢ 6uHoMoM HetoToHa u TpeyronsHukoM Iackass.
Pemiennem npakTH4ecKHX 3a]lad ¢ UCIOJIb30BAaHUEM MOHATHH U MPaBUI
KOMOMHATOPUKHU

JJIeMEeHThbI
BEPOSITHOCTH

TeOpHH

W3yyeHue KIIACCHUYECKOIO  ONPENEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccMoTpeHne NpuUMepoB BBIUUCIEHUS BEPOATHOCTEH. Pemenue 3amgau
Ha BBIYMCIIEHHUE BEPOSTHOCTEN COOBITHI

IIpeacrasienne
AAHHBIX (Tabdauubl,

AUATPAMMBI,
rpadpuxn)

O3HakoMJIeHWE C TPEACTaBICHUEM YHCIOBBIX JAHHBIX U HUX
XapaKTEePUCTUKAMU.

Pemenne mnpakThdyeckux 3aJady Ha OOpaOOTKY 4YHCIOBBIX JaHHBIX,
BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

DopMyJIMPOBKAa W TPUBEACHUE JOKA3aTEIbCTB MPHU3HAKOB B3aWMHOTO
PacCIIONOKEHUS NPSIMBIX U IUNIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIENSAX PA3IMYHBIX CIIYy4aeB B3aWMHOTO PACMHOJIOKEHHS TMPSIMBIX U
IJIOCKOCTEM, ApTyMEHTUPOBAHUE CBOUX CYXKICHHUM.

DopMyJIMPOBAHUE ONPEAECICHUM, MPU3HAKOB U CBOMCTB MapaJlIEIbHBIX
Y NEPHEHANKYIISPHBIX IIIOCKOCTEH, ABYTPAHHBIX U JTUHEHHBIX YTJIOB.
BrinosiHeHNE TOCTPOEHUA YIJIOB MEXKAY MPSIMBIMU, MPAMOA U
IJIOCKOCTBIO, MEXK/Y IIOCKOCTSIMU I10 ONKMCAHUIO U PaClO3HaBaHHUE UX
Ha MOJIEJIAX.

IIpumeHeHne TPU3HAKOB W CBOWCTB PACHOJIOKEHUS IMPSAMBIX U
TJIOCKOCTEN MPH PEIICHUH 3a/1a4.
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N300pakeHre Ha pHUCYHKax UM KOHCTPYHMPOBaHME Ha MOJEIAX
NEPIEHIUKYJIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSIMBIX, TapajlIeIbHbIX
IUIOCKOCTEH, YIVIOB MEXIy HpSIMOM M IIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOCHHS.

Pemenne 3agad  Ha  BBIUMCIEHHE TE€OMETPUYECKUX  BEJIIMYMH.
OnucelBaHME PACCTOSTHUS OT TOYKHU JO IUIOCKOCTH, OT MPSAMOM [0
IUIOCKOCTH, MEXZAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIMMHUC
NPSMBIMU, MEXKAY MPOU3BOJIBHBIMH (DUTYpaMU B IIPOCTPAHCTBE.
DopMyIUPOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMs, CBONCTBA).

N300pakeHre Ha uyepTekax M MOJENAX PacCTOSIHUA U OOOCHOBaHUE
cBouX cyxzaeHuil. OmpeneneHue ¢ BBIYUCICHUE PACCTOSHUNM B
npoctpadctBe. IlpuMenenue QopMmyn M TeopeM IUITAHUMETPUM IS
pelIeHus 3a1ay.

O3HakOMJICHHE C IOHATHEM NAapaLIEIbHOIO IPOCKTUPOBAHUSA M €TI0
cBoicTBaMu. Popmynuposanue meopemvl 0 NAOWAOU OPMOLOHATLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IIOCTPOECHUMN U BHIYMCICHUM.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
IPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHuKH

Onucanue M XapakTEpUCTHKA pPa3jIM4YHBIX BUAOB MHOTOTPAaHHMKOB,
IIEPEUYHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIIOJIHEHHE [OCTPOEHHUsS Ha
M300paXEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BbruncneHue JIMHEHHBIX 3JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMeHTUPOBAHNE CBOUX CYKICHUH.
XapakTepucTukKa u n300pakeHue CEUeHUs, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEN TIOBEPXHOCTEMN.

[Toctpoenue mpocTedmMx cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[Tpumenenue (HakToB U CBEICHUN U3 MIJIAHUMETPHUH.

O3HakoMleHHME €  BHJAMU  CHMMETPHUM B IIPOCTPAHCTBE,
dbopMynupoBaHHE  OMpENENeHWH W CBOWCTB.  XapaKTEPUCTUKA
CUMMETpPUU TeJ BPALLEHU U MHOIOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mNpuOOpPETEHHBIX 3HAHMM s HUCCIENIOBaHMUA U
MOJICJIMPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHre OCHOBHBIX MHOTOI'PaHHUKOB U BBINOJIHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJ1a4

Tena u noBepxHoCTH
BpAaLlleHUs

O3HakomJieHHE C BHJAMH TeJl BpalleHHus, (OPMYIUPOBAHUE HX
ONPENIETICHUIN U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEYEHMHM IIApa IJIOCKOCTHIO M INIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTUKa M H300paKeHHWE TeNl BpalleHHUsd, HUX pa3BEpTKH,
CEUEHHUS.

Pemenne 3amau Ha IIOCTPOEHHME CEUEHUM, BBIUMCICHHME JJIUH,
pacctosHui, yriaoB, Iom@aned. IlpoBeneHne  mOKa3aTeNbHBIX
paccyXJIeHU IIpU PEIICHUH 3ajad.

IIpuMeHeHne CBOWCTB CHMMETPHUM IIpM pELICHWH 3aJad Ha Tena
BpalleHNs, KOMOMHAIIHIO TEJl.

N300paxeHre OCHOBHBIX KPYIJIBIX T U BBIIIOJHEHHUE PHUCYHKA IO
YCIIOBUIO 33J1a4H

HN3mepenus B

O3HaKOMJICHHE C IIOHATHUSIMHU Imomaanun H O6’BeMa, aKCuoMaMu Hu

17




reoMeTpuu

CBOMCTBaMH.

Pemenne 3amad Ha BBIUMCICHHE IUIOIMIAACH IUIOCKUX Quryp c¢
MPUMEHEHHUEM COOTBETCTBYIOIUX (GOpMYI U (PAKTOB U3 MIIAHUMETPHUH.
W3yueHne TeopeM O BBIUUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHue 3a7a4 Ha MpuMeHeHue GopMyJT BBIYUCICHUS 00bEMOB.
W3yuenne Qopmyn Uil BBIYHCICHHUS IUIOLIA/IEH MOBEpPXHOCTEH
MHOT'OTPAHHUKOB U TE€J BPALLECHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOUIAIU IIOBEPXHOCTH C(HEpBHI.
Pemenne 3amay Ha  BBIUMCICHUE  IUIOWIAACH  MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunarsi
BEKTOPbI

O3HakoMJIEHHE C NOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHUE IO 3aJaHHBIM KOOpJHUHATAM
TOYEK M IUIOCKOCTEW, HAaxOXKJIEHUE KOOpAMHAT Todek. HaxoxneHue
YpaBHEHHI OKPYKHOCTH, CHEpbI, TUIIOCKOCTH. BhIuncienne paccTosHui
MEXIY TOUKaMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOAKEHUSI BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IPaBWJI JEHCTBUH C BEKTOpaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSAMOU U IUVIOCKOCTU. [IpuMeHeHue Teopuu Nnpu pereHuu
3a/1a4 Ha JEHCTBUSA C BEKTOpPaMH, KOOPAMHATHBIA METOJ, IPUMEHEHHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEeHME C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIIOJ0KEHUHA TPSAMBIX U IUIOCKOCTEH C HMCIOJIb30BAHUEM
BEKTOPOB

YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE

OBECIIEYEHHUE ITPOT'PAMMBI YYEFHOM JUCIIUILIMHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,

IF'EOMETPHIO)»
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Jns  peanmuzanuu  OporpaMMbl  yU4eOHOM — JUCHMIUIMHBI — IPEIYCMOTPEH  KaOWHET
«MaTeMaTH4ecKux qucturuimay (Nel5/27), ocHaieHHbIH 000pyI0BaHUEM:

1.Jlocka ayauTopHasi;

2. PaznaTounblii MaTepua,

3. Moaenu;

4. CTeHnpl,

5. JleMOHCTpalMOHHbIA MaTepHall.

PEKOMEHAYEMAS JINTEPATYPA

OcCHOBHBIE HCTOYHUKHU:

1.boromonoB, H.B. Marematuka: y4eOHUK I8 CpeAHEro MPOQPECCHOHAIBHOTO
oOpazoBanus [3nekrponHbiii pecypc] / H. B. boromosnos, I1. M. CamoiiaeHKko. — DIEKTPOH. JaH. —
M.: U3narensctBo HOpaiit, 2022. — 401 c. — Pexum moctyna: https://urait.ru/bcode/489612

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuyeckue 3aHsATHS 1mo Maremarvke B 2 4. Yacte 1: ydeOHOe
mocobue It cpemHero  npo)eCCHOHAIBLHOrO  00pa3oBaHUs [3IEKTPOHHBIH  pecypc] /
H. B. boromoros. — DnekTpoH. nad. — M.: U3natensctBo KOpaiit, 2022. — 326 c. — Pexxum nocryna:
https://urait.ru/bcode/490666

2.boromosioB, H. B. Ilpaktuyeckue 3aHsATHsS mo Marematuke B 2 4. Yacte 2: ydeOHOE
mocobue It cpemHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs  [JACKTPOHHBIA  pecypc]/
H. B. boromoroBs. — OnekTpoH. nad. — M.: U3natensctBo HOpaiit, 2022. — 251 c. — Pexxum nocryna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa um Havana a”anmm3a: y4deOHOEe IOCOOWE JUIA CPEIHETro
podeCCHOHAIBHOr0 00pa3oBaHus [3aekTpoHHbI pecypc]|/ H. B. BoromooB. — DieKTpoH. J1aH. —
M.: U3narensctBo HOpaiit, 2022. — 240 c. — Pexxum noctyna: https://urait.ru/bcode/489977

4. boromonos, H. B. TI'eomerpusi: yueOHOe mocoOue aisi CpeaHero mnpogeccHOHaIbHOIO
oOpasoBanus [3nmekTpoHHBIN pecype] / H. B. boromonos. — Dnektpon. maH. — M.: M3gaTenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum nocryma: https://urait.ru/bcode/489978

Nudopmanuonnbie u uudposBbie TEXHOJIOTHH (IPOrpaMMHOe olecnieyeHme,
coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI)

VYyeOHass JAMCHMIIIMHA [PEAyCMaTpUBAE€T OCBOEHHE MH(MOPMAIMOHHBIX M LU(POBBIX
TexHosoruil. Peanuzaius 1mu@poBBIX TEXHOJOTHH B 00pa3oBaTelbHOM IPOCTPAHCTBE SBIISETCS
OHOM W3  BaXHEWImUX  1ened  oOpa3oBaHus,  Jarollell  BO3MOXKHOCTh  pa3BUBaTh
KOHKYPEHTOCIIOCOOHbIE KadecTBa OOYydaromMXCsl Kak OyIylMX BBICOKOKBAIM(HUIIMPOBAHHBIX
CIELUAJIUCTOB.

[{udpoBbie TEXHOIOTMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB A(PPEKTUBHOTO pEeIIEHUs 3a71a4
poheccuoHaNbHOT0, COLIUAIBLHOTO, JINYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BAHUEM Pa3IMYHbIX BHUJIOB
KOMMYHHUKAIIMOHHBIX TexXHOJOorui.  OcBoeHMe NM(POBBIX TEXHOJOTMH B paMKax JaHHOU
JUCHUIUIMHBl OPUEHTHUPOBAHO HAa CIIOCOOHOCTh O€30MacHO W HaAJeXaluuM 00pa3oM Modydarhb
JOCTYH, YIpPaBIsATb, WHTETPUPOBATh, OOMEHMBATHCS, OIEHMBATh W CO3[aBaTh HMH(OPMAIMIO C
MOMOUIbI0 IUGPOBBIX yCTPOWCTB U  CETEBBIX TexHojoruil. @opmupoBanue 1UGPOBOI
KOMIIETEHTHOCTH  TpearnojiaraeT paboTy ¢ JaHHBIMH, BIAJICHHE HWHCTPYMEHTaMU  JUIA
KOMMYHHKAIUH.

DJIEeKTPOHHO-0MOJIMOTEYHAsI CUCTEeMbI U 0a3bI JAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciayr oT 10.03.2020 Ne
Ob CVY 437/20/25 (CereBas aneKTpoHHas 61MOIMOTEKA)
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978
https://e.lanbook.ru/

2. DnexkTpoHHO-OMONMoTeuHass cuctema wu3aatenbcTBa «Jlanby  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHWE YCIYr 1O TPEAOCTABICHHUIO JIOCTyNMa K AJIEKTPOHHBIM u3manusimM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOMMOTeUHass cucremMa usmartenscTBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr IO MPEAOCTABICHUIO JIOCTYNMa K 3JEKTPOHHBIM u3aanusm OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za maHHbBIX 371eKTpoHHBIX HH(opManmoHHbIX pecypcoB PI'BHY INHCXB (morosop mo
o0ecIeueHn0 J0CTyna K AJIeKTpOoHHBIM HHpopMmanuoHHbIM pecypcam PI'BHY IHHCXbB uyepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekrtpoHHo-OMOnuoreunas  cucrema  «AgriLiby  ®I'BOY BO  PIrA3Y
(http://ebs.rgazu.ru/) (momosHUTEIBHOE COTJIANICHUE HA MpeaocTaBiacHue qoctyna oT 13.04.2023 Ne
0/1 x JIunensnonnomy noroBopy ot 04.07.2013 Ne 27)

6. DnektponHas OubOnuorednas cucrema «HaumonanmbHbIN 1H(pOBOI pecypc «PykoHT»:
Komnekiuu «bazoseiii maccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop Ha
OKa3aHUWe YCIyT 1Mo npenocraBieHuo goctymna ot 04.04.2023 Ne 2702/61m22)

7. 000 «nexTporHoe m3narenscTBo FOPAWITY (https://urait.ru/) (10roBop Ha okasaHHe
YCIIYT TI0 TPEIOCTABICHUIO JOCTylma K oOpa3oBarenbHoi twiargpopme OO0 «DnekTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-OMOMoTeyHas cucrema «Bepramackuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCIOJIb30BaHUe TpousBeaeHui ot 26.03.2020 Ne 14/20/25)

9. basza manusix HDOB «HamnwonaneHas snekTpoHHas Oubimoreka» (https://rusneb.ru/)
(moroBop o moakmouenun k HOb u npenocraBnenun gocryna k oobekram HOb ot 01.08.2018 Ne
101/HBb/4712)

10. Cornamenue 0 COTPYIHHUYECTBE MO OKa3aHUIO OHOIMOTEYHO-WH(GOPMAIMOHHBIX U
COLIMOKYJIbTYPHBIX YCIYT TIOJB30BATEIIIM YHHUBEPCUTETA W3 4YHCIA HWHBAIMIOB 10 3PCHHUIO,
CIIa0OBUAAIIUX, UHBAIUIOB JPYTUX KAaTErOpUW ¢ OTpaHUYEHHBIM JOCTYIIOM K WH(pOpMalWu, JHII,
UMEIOIINX TPYAHOCTH ¢ ureHHeM IuiockoneyatHoro tekcra TOI'BYK «TamboBckas obnactHas
yHHBepcalibHasi HayuHas OuOmmoreka wuM. A.C. Ilymkuna»  (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

1. CmopaBounas mnpaBoBas cucrema Koncynbrantllmtoc (moroBop mocTaBKH U
COIPOBOXKACHUS FK3eMIuIsIpoB cucteM Koncynbrantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBounuk «Cucrtema TAPAHT» (moroBop Ha yciyru mo
COMPOBOXICHUIO 0T 22.12.2022 Ne 194-01/2023)

Cospemennblie npogeccnoHaNbHbIE 023bI JAHHBIX

1. ba3za pgaHHBIX HOPMAaTUBHO-IIPABOBBIX AaKTOB HMH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmamnbix Hayunoit snextponnor OuOmmuorekun eLIBRARY.RU — poccuiickuit
MH(POPMAIIMOHHO-AaHAIUTUYECKUN TMOpTall B OOJIACTM HAyKH, TEXHOJOTMHM, MEIUIMHBI |
obpaszoanwus - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiThle 1naHHble @DenepanbHONM  CIYy)KObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

JInueH3noHHOE U CBOOOTHO PACTIPOCTPAHsIEMOe MPOrpaMMHOe ofecreyeHne, B TOM
YHCJIe 0T€YeCTBEHHOT0 MPOH3BOICTBA

HaumenoBanue| Pazpaboruuk I10 JoctynHocTs Ccpuika Ha Ennnblit PexBu3uThI
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https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

CcBOOOHO nporpamm st O9BM [ ro nokymenra
pacmipoctpansiemoe)| u b/l (mpu Haymmuum) | (IpU HATMYWN)
Microsoft Microsoft JInnensnonHoe - JInnensus
Windows, Corporation ot 04.06.2015
Office Ne 65291651
Professional CpPOK JICHCTBHSL:
0eccpovHO
AntusupycHoe | AO «JIaboparopus JIunensuonnoe | https://reestr.digital.g| CyOmuineH3unonu
pOrpaMMHOE Kacniepckoro» ov.ru/reestr/366574/?|  vIii moroBop ¢
obecrieyeHne (Poccus) sphrase_id=415165 | OO0 «Codrekc»
Kaspersky ot 06.07.2022 Ne
Endpoint 0/H, CpOK
Security ms JCUCTBHSL: C
OuzHeca 22.11.2022 no
22.11.2023
MoiiOduc OO0 «Hogsie Jluniensuonnoe | https://reestr.digital.g KonTtpaxr ¢
CraHapTHBIH - o0J1auHbIC ov.ru/reestr/301631/? [ OOO «PybOukon»
OducHsrit TEXHOJIOTHUI sphrase_id=2698444 | ot 24.04.2019 Ne
naKeT (Poccus) 03641000008190
TSl pabOoTHI C 00012
JTOKYMCHTaMHU CPOK JICHCTBHSL:
U [TOYTON 0eccpovHO
(myoffice.ru)

[Tporpammuas | AO «Auturiaruaty|  Jlunensuonnoe | https://reestr.digital.g| JlumeH3noHHbIH
cucTemMa st (Poccus) ov.ru/reestr/303350/?| morosop ¢ AO
OOHapYKEeHHUSI sphrase_id=2698186 | «AHTHIIIaruaT»

TEKCTOBBIX ot 17.04.2023 Ne
3aMMCTBOBaHMI 6627, cpok
B YUEOHBIX U NEUCTBHUSA: C
Hay4HbIX 17.04.2023 o
paboTtax 16.04.2024
«AHTHIUIarUaT
BY3»
(https://docs.anti
plagiaus.ru)
Acrobat Reader]  Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpocTpaHsieMoe
JTOKYMEHTOB
PDF, DjvU
Foxit Reader | Foxit Corporation CBo0OoHO - -
- IPOCMOTP pacrpocTpaHsieMoe
JTOKYMEHTOB
PDF, DjvU

Pecypchbl HHpOpMaLIMOHHO-TEJIEKOMMYHUKALUMOHHOM ceTH « MHTEepHET»
1. CDTOwiki: 6a3a 3nanuii mo nuposoit Tpanchopmanuu https://cdto.wiki/
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

HudppoBble HHCTPYMEHTHI, IPUMeEHsIeMble B 00pa30BaTeJIbHOM Ipolecce

1. LMS-mardopma Moodle
2. Bupryanbnas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. BupryanpHas gocka Padlet: https://ru.padlet.com
5. Oo6naunsie cepBucsl: SAnmekc./luck, Obmako Mail.ru
6. Cepsucsl onpocos: Suaekc @opmsl, MyQuiz
7. Cepsucsl BuaeocBs3u: SAumexc Tenemoct, Webinar.ru
8. CepBuc coBmMecTHOW pabOTBI Hajg mpoekTamMu g HeOonemux  rpynn  Trello
http://www.trello.com
HudpoBbie TEXHOTOTHH, IPUMEHsIEMble TPH U3YYE€HUHU U CHUILIMHBI
[udpoBble TEXHOIOTUN Bunst yue6HOI paboThl, BBIOTHIEMBIE C
MIPUMEHEHHEM TU(POBON TEXHOJIOTHU
1. OO6ayHble TEXHOJIOTUN WuauBuayanbHble 3a1aHUS
2. Bonsmue nganaeie NunuBuyanbHbIe 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcta oopazoBanus u Haykd P® ot 17 mas 2012 r. Ne 413; B cOOTBETCTBUU €
METOAMYECKUMH PEKOMEHJALMSIMU 10 pealu3alliid CpegHero obiero oOpa3oBaHus B INpenenax
OCBOCHHS 00pa3oBaTENbHON NPOTrpaMMbI CpPEIHEro MpodeccuoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI'0 00111ero o0pa3oBaHus, YTBEpXKIAEHHbIMU MMHUCTEPCTBOM IpocBelieHus Poccuiickoi
®enepauuu 14.04.2021 rona.

ABTOp:

Conpnarosa H.B., npenogasaresnb

[EHTPA-KOJUIEKA IPUKIIATHBIX KBATU(UKAIIUN f

OI'bOY BO Muuypunckuii 'AY (AL H.B. ConnatoBa

Penenienr:

Kpacnosa JI.M., npenonasareins

LIEHTpa-KoJIeKa MPUKIAHBIX KBATU(pUKALIMNA -

®I'bOY BO Muuypunckuii TAY . % o JL.M.KpacHoBa

[Iporpamma paccmorpena Ha 3acemanuun [IMK  «KommnberotepHbie cetd ¥ MH(DOpMaAIMOHHBIC
TEXHOJIOTUI

npotokon Ne 9 ot «08» anpenst 2020 r.

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOM KOMHCCHM LEHTpa-KoJUIeIkKa
npuknaaabix kKBampukanuit ®I'BOY BO Muuypunckuii [AY

npotokod Ne 8 ot «20» ampenst 2020 r.

[Iporpamma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

potokos Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTraHa 1 AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC COO
ITporpamma paccmotpena Ha 3aceganuu LIMK «KommbioTepHble ceTh M MH(POPMAalMOHHBIE
TEXHOJIOTUN

npotokol Ne 9 ot «19» ampens 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOH KOMHCCHM IIEHTpa-KoJljielka
npukiaaHbeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

rpotokoi Ne 8 ot «22» anpenst 2021 r.

[Tporpamma nepepaboTtaHa 1 JONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu OI'OC COO
ITporpamma paccmoTtpena Ha 3aceganuu L[IMK «KommbioTepHble ceTh M MH()OpPMALMOHHBIE
TEXHOJIOTUI

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpaMma paccMoTpeHa Ha 3acelaHui y4eOHO-METONYECKOW KOMUCCUH IIEHTpa-KoJIIe1Ka
npuknaaaeix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

ITporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpenst 2022 r.

IIporpamMma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusiMu G@I'OC COO
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[Iporpamma paccmoTpena Ha 3acenanuu LIMK «KomnbiorepHble ceth U HHPOpPMAIMOHHBIC
TEXHOJIOTHI

npoTokoa Ne 11 ot «16» utonss 2023 r.

[TporpamMma paccMOTpeHa Ha 3acCeIaHuU y4eOHO-METONIECKON KOMUCCUH IICHTPa-KOJIJIeKa
npukiaaaaeix kBamupukanuii ®I'bOY BO Muuypunckuii [AY

nporokos Ne 11 ot «17» urons 2023 r.

[Iporpamma ytBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokoi NelO or «22» utons 2023 r.
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