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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-KoJiemke npukiaaabix kpamdukamumii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHol obpazoBarenbHoi nporpamMmbl CITIO Ha 6a3e OCHOBHOTO
o01m1ero 00pa3oBaHus MPH MOATOTOBKE KaIPOB MO crienuanbHOCcTH35.02.05 ArpoHOMHUSI.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero o6mero
00pa3oBaHMs, MPEIBABIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPEe3ylbTaTaM OCBOCHHUS y4eOHOM
IUCHUIUTMHBL «MaremMaTuka», B COOTBETCTBHM C METOJUYECKHMMH PEKOMEHJIAUsSMU IO
peanu3ay CpeHero oomero oopa3oBanus B Mpezenax OCBOSHHS 00pa3oBaTeIbHON MPOrpaMMbl
cpenHero mnpodeccMoHaTbHOTO 00pa3oBaHWsi Ha 0Oa3e OCHOBHOTO o0Omero oOpa3oBaHUS,
yTBEpKACHHBIMU MuHMCTEpCTBOM ITpocBelieHus Poccuiickoin @enepanuu 14.04.2021 rona.

Copepxanue mnporpamMmbl «MaremMaTHKa» HampaBiIeHO Ha JOCTHKEHHE  CIEAYIOIIMX
neJIei:

e oOecreyeHne cHOPMHUPOBAHHOCTU TMPEJICTABICHUM O COLUANBHBIX, KYJIbTYPHBIX U

UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

e o0ecrieyeHne CHPOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO W MAaTEMaTHYECKOTO

MBIIICHHS,

e obecreyeHre cOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MONy4YE€HHBIC 3HAHUS MPU PEIICHUU
pa3IMYHbIX 33]1aY;
e oOccrieueHre CQOPMHUPOBAHHOCTH  MPEACTABICHUH O  MaTeMaTHKE KaK  dYacTh

00IIeYeIOBEUECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3bIKEe HAYKH, MIO3BOJISIONIEM OIHCHIBATH H

M3y4aTh peasibHbIE MPOLIECCHI U SBICHUS.

OBIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILINHBI «<MATEMATHUKA
(BKIIOYASA AJITEBPY U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

MaremaTtuka siBigercss (yHIaMEHTAIbHOM 001Ie00pa3oBaTeIbHONM AMCLUUIUIMHOW €O
CIIO)KMBIIMMCSA  yCTOMYMBBIM  COJEp)KaHUEM U OOIUMH TpeOOBaHUSMU K TOJATOTOBKE
00y4aroIuXxcs.

OO61mue neny n3y4eHrus MaTeMaTHKU TPAJUIMOHHO PEau3yIOTCs B YeThIPEX HAIlPaBIICHUSAX:

1) ob1iee npencTaBieHue 00 UAEIX U METOJaX MaTeMaTHKH;

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;

4) BocuTaTENBEHOE BO3/ICHCTBUE.

Jlnis TexHn4eckoro npoduiis npoeccuoHaIbHOro 00pa3oBaHus BHIOOP Lieel cMelaeTcs B
[parMaTH4eCKOM HaIpaBiIeHUH, MPEAYyCMaTPUBAIOIIEM YCWICHHE M pPACUIMPEHUE MPHUKIAJTHOTIO
XapakTepa M3Y4E€HHs MAaTEMaTUKH, IPEUMYIECTBEHHOW OPHUEHTALUU HA alTOPUTMHUYECKUN CTHUIIb
MMO3HaBaTEeIbHON JeSITETbHOCTH.

N3yueHne MaTeMaTUKU Kak Mpo(UiIbHOM 001eo0pa3oBaTeNbHON y4yeOHOM TUCIMILIMHEI,
yuuThIBaromien crenuduky ocsanBaemoi odyuaromumucs 35.02.05 Arponomusi, oGecrieunBaeTcs:

e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;

e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarOIMX 3PGHEKTUBHOE

OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;
e oOorameHueM CIHEKTpa CTHJIEH Y4eOHON JeATeNbHOCTH 3a CYET COIJIaCOBaHUS C
BEJIYIIIMMH JI€ATEIIbHOCTHBIMHU XapaKTEPUCTUKaMU cienuainbHoCcTh35.02.05 ArpoHOoMHs.

[IpodunpHas cocTaBisOIIas OTpakaeTcs B TPeOOBAaHUSX K TOJATOTOBKE OOYYalONMIUXCS B

JacTHU:



oOmiell cucTeMbl 3HAaHUH: COJepKATENbHbIE TPUMEPHI HCII0JIb30BaHHSI MaTEMAaTHUYECKUX
uiel 1 METOJI0B B PO ECCHOHATBHOM 1A TEbHOCTH;

YMEHMI: pa3aIuuuii B ypoBHE TPEOOBAaHUN K CIOXKHOCTU IIPUMEHSEMBIX aJITOPUTMOB;
NPAaKTUYECKOTO HCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHUHN: HHIUBUAYAIBLHOTO
y4eOHOro OmbITa B  IOCTPOCHMM  MAaT€MaTHUYECKMX  MOJEJNEH,  BBINOJIHEHUE
MCCIIEIOBATEIBCKUX IIPOCKTOB.

Cogepxanue y4eOHOH IUCIUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIEp>KaTEIbHBIMU JIMHUSAMU O0yUeHUSI MaTeMaTHKe:

anreOpanueckas JIMHUA, BKIIOYAIOIIAs CUCTEMAaTU3aIMI0 CBEJCHNUI O YHCIIaX; U3ydeHHe
HOBBIX M 0000IIEHUE paHee W3YYEHHBIX onepanuii (BO3BEICHUE B CTEIICHb, N3BJICUCHHE
KOpH, Jlorapu(p)MuUpoBaHUe, CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U 0OpaTHbIE K HUM);
HN3YUCHUC HOBBIX BHJ0B YHCJIOBBIX BBIpa)KCHI/Iﬁ u (I)OpMyJI; COBCPHICHCTBOBAHUC
IIPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KyJIbTYpBI, pPAacCIIUPEHHE H
COBEpIICHCTBOBAHUE aJIreOpandeckoro ammapara, C(GpOPMUPOBAHHOIO B OCHOBHOM
LIKOJIE, ¥ €r0 IPUMEHEHHE K PEIICHUI0 MaTEMaTUUYECKUX U MPUKIIAAHBIX 3a/1a4;
TGOpeTI/IKO-q)YHKHI/IOHaJH)HaSI JIMHUSA, BKIOYaromad CUCTEMaTU3alui0 WM PACHIUPCHUC
CBeICHUI O (YHKIUAX, COBEPIICHCTBOBaHWE TIpapUyecKuX YMEHHIA; 3HAKOMCTBO C
OCHOBHBIMM HMJESIMM U METOJIaMU MAaTE€MaTUYeCKOro aHaju3a B 00beMe, M03BOJISIONIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemaTrh MPOCTEHIINE TeOMETPUYECKHE,
bu3nyeckue u Jpyrue NpuKiIaHbe 3a1a4H;

JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAHHAd Ha IIOCTPOCHHMU U HUCCIICAOBAHUU
MaTeMaTHYECKUX MOJEIEH, Iepecekarouascs ¢ anredpandyeckoil M TEOPETUKO-
(YHKLIMOHAIBHON JMHUAMM U BKJIIOYAIOLIasi pa3BUTHE U COBEPILEHCTBOBAHUE TEXHUKU
anreOpandecknx NpeoOpa3oBaHUil JUIsl peIIeHHs] YpaBHEHHH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTU CTPOUTh U MCCIENOBATH MpOCTEHIINE MaTeMaTHYeCKue
MOACIM IIpHU PCIICHHWU MNPUKIAAHBIX 3aJad, 3aJad K3 CMCKHBIX W CIHCHHUAJIBbHBIX
JUCLUILINH;

TCOMETpHUICCKaA JIMHUA, BKIIIFOYAKOIIas HarjasaaJHbIC IpeaACTaBJICHUA (6}
IIPOCTPAHCTBEHHBIX (UIypax W HM3yuYE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEHUil,
KOOPAWHATHOTO U BEKTOPHOI'0O METOJ0B IAJId PCHICHUA MATCMATHYCCKUX W INPHUKIIAJHBIX
3a/1ad4;

CTOXaCTH4YECKad JIMHHMA, OCHOBaHHAasA Ha pPa3BUTHU KOM6I/IHaTOpHBIX YMeHl/If/'I,
MPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKpPYKAIOIIETO
MUpa.

B paboueii mnporpaMMe KypcHMBOM BBIAEICH MaTepuall, KOTOpPBIH OTBOJUTCS Ha
CaMOCTOSITENIbHOE ~M3y4yeHHE OOydYaloUUMHUCS U 0OpU HU3YyYEHHM Y4eOHOM JHMCLUIUIMHBI
«MateMaTHKa» KOHTPOJIIO HE MOJUIEKHT.

N3ydenne oOmieoOpa3oBarenbHOW y4yeOHOM AMCHUIUIMHBI «MartemaTtukay 3aBepliaercs
Qg QepeHIIMPOBaHHBIM 3a4E€TOM B IIEPBOM CEMECTPE U HIK3AMEHOM BO BTOPOM CEMECTE.

MECTO YYEFHOW JUCIHUILIMHGI B YYEBHOM ILJTAHE



VYyeOHast ob1eoOpa3oBarenpHas AUCIUILTNHA « MaTeMaTHKa BXOJIUT B COCTAB MPEIMETHOM
obnactu «Maremaruka u napopmatukay ®I'OC COO u obmieodpazoBarensHoro nukia [MIICC3
cnerranbHocTH 35.02.05 ArpoHomust (6a30Bast MOATOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojepxanus ydeOHOW AUCHUIUIMHBI «MaTemaTukay 00ecleurnBaeT JIOCTUKEHUE
CTYJCHTAMHU CJEIYIOIINX Pe3yJIbTATOB:
® JIUYHOCHMHBIX:
c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE  MaTeMaTHKe Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTu OOlIeYenoBedecKoil
KyJBTYpPbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUA MAaTEMaTUKE, DSBOJIIOLUCH
MaTeMaTHYeCKUX HJICH;

— pa3BUTHE JIOTUYECKOI0 MBIILLUIEHMUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMO IS
Oyaymell npodeccHOHaIbHONW MeSITeNbHOCTH, A NPONOJDKEHHsS OOpa3oBaHUS MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMaTHYEeCKUMH 3HAaHMSIMU W YMEHHMSIMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJI1 OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JAMCLUMILIMH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4YeHus: oOpa3oBaHMs B 00IacTsIX, HE
TpeOyIoLMX yriyOJIeHHOW MaTeMaTHUeCKON MOIrOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, Ha
IPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HEIPEPHIBHOMY OOpPa30BAHUIO
KaK yCJIOBHE yCHEIIHONW NpoeCCHOHATBLHON 1 00LIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOATEIBHOW TBOPYECKOM M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIEHHUE K MPO(peCCHOHABHON JESITENbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JIESITEIbHOCTH; BBIOMpATh YCIEHIHbIE CTpAaTeruud B
Pa3IUYHBIX CUTYaLHSX;

— YMEHHE IMpPOIYKTUBHO OOIIaTbCcd M B3aUMOJEWCTBOBAaTh B IPOIECCE COBMECTHOM
JeSITEIbBHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYAaCTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BIIQJICHWE HaBBIKAMU I[103HABATEIbHOM, Y4eOHO-UCCIEeIOBaTEIbCKOW W IMPOEKTHOU
NEeSITEIbHOCTH, HaBbIKAMU pa3pellieHue MpodiieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pElIeHHs] MPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON WH(pOPMAIIMOHHO-TIO3HABATEIbHON
JEATENIbHOCTH, BKJIIOYas YMEHHE OPHEHTUPOBAThCS B PA3IUYHbIX HCTOYHUKAX
uHpoOpMalMy, KPUTHUYECKHM OLIEHUBAThb W  UHTEPIPETHPOBATh  HHQPOpPMAIHIO,
MOJIy4aEMYIO U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaZICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHE $CHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh AICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUHM U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHMUS,
LEJIEYyCTPEMJIEHHOCTh B IIOMCKAaX M NPUHATHS PpELIeHUH, COoOoOpa3sUTENbHOCTh MU
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OpPMHPOBAHHOCTD MPEIJIOKEHUH 0 MaTeMaTUKE KaK YacTh MUPOBOU KYJIbTYpe U MECTE
MaTeMaTHKe B COBPEMEHHOM LUBWIM3ALMH, CIIOCOOAX ONUCAHMS SIBIECHUH peaJbHOro
MHpa Ha MaTEMaTUYECKOM S3BbIKE;

c(OPMHUPOBAHHOCTb TPEACTABICHUN O MaTEeMaTHYECKHUX IMOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYECKNX MOJEIAX, [O3BOJIIOIIMX ONKUCHIBATh U M3ydaTh PA3HBIE MPOLIECCHI U
ABJICHUS; TOHUMAaHHUE BO3MOXKHOCTH aKCMOMAaTHYECKOI'O MOCTPOCHMS MaTeMaTHYECKHX
TEOpHI;

BJIAJICHAE METOJaMHU JOKa3aTeNbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAaHAAPTHBIMU IIPUEMAMHU DPEIICHHS PALMOHAIBHBIX W HPPALHOHAJIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JJIS TIOUCKA
IIyTH PELICHUI U WUIIOCTPALUNA pELICHUsI YPABHEHUI U HEPABEHCTB;
c(OpMHPOBAHHOCTh NPEJCTABICHUN 00 OCHOBHBIX IOHATUSAX MAaTEMAaTHYECKOTO aHaIM3a
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, HMX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJEISIX U B PealbHOM MHUpE; NPUMEHEHHE
U3YyYEHHBIX CBOWCTB reOMETpUYECKUX (pUryp u Gopmyi aias peieHust FeoMeTpHUECKUX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

c(OpPMUPOBAHHOCTh ~ NPEJCTABIEHUH O Tpoleccax U  SBICHHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pPEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHHE HaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUUECKUX CUTYaLUAX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

BJIaJICHUC HaBbIKamMu ucmosb3oBanus Geo Gebra, Advanced Grapher, Mathcad npwu
peLICHUN 3a1ay.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYCCKOU
nestenbHOCTH. llemm W 3amaunm M3ydYeHHs MaTeMaTHKH TPU OCBOSHWHU crernuanbHocTr35.02.05
Arponomust (6a30Basi IOJTOTOBKA).

AJI'EBPA

PasBuTHe NOHATHSA 0 YHCIIE

Lenble u pauuvoHanbHble uyucha. JlelicTBurenbHble 4Yucha. [IpubnudsicenHvie 6bIYUCIEHU.

Komnnexcnvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopuu m cremenu. KopHu HaTypanpHOWM cTeneHM U3 uucia W ux cBoicTBa. CreneHu c
palMOHANBHBIMM [MOKa3aTelasiMU, UX cBoilcTBa. CTeneHW ¢ JEHCTBUTEIbHBIMU IOKa3aTENIsIMU.
Cesoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamenem.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE JsorapudMudeckoe TOXKAECTBO. JlecsaTHuHbIE U
HaTypaibHbIe Jorapudmsl. [IpaBuia neiicteust ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanne  ajrefpamveckux BbIpaxeHuii. [IpeoOpasoBaHue  palMOHANBHBIX,
UppaIMOHATIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTApU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl NTPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJITAHUPOBAHUE.

[Ipeobpa3oBanue pallMOHAIBHBIX U UPPAIIMIOHATBHBIX BBIPAKEHUH.

Pemenue nppanroHanbHbIX YpaBHEHHI.

[Ipeobpa3zoBanue norapuMUYECKUX BBIPAKEHUH.

Pemenune norapupMudeckux ypaBHEHH.

Pemenne norapudmMuueckux HEpPaBEHCTB.

Pemenne nokasaTenbHbIX ypaBHEHUI.

PelreHne nmokasaTenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Panuannas mepa yrna. BpamarensHoe aeumxenne. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIa.

OcHoBHbBIE TPUTOHOMETPHUIECCKHUE TOXKIECCTBA

®opmynsl npuBeneHus. Popmynbl cinoxkeHus. DopMyibl ynBoeHUs. Dopmynvl NOIOBUHHO2O0
yena.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

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

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

[Ipocreiiime  TpUrOHOMETPUYECKHE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
HepageHcmaa.



OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn

CooTHOIIEHNSI MEXIAY TPUTOHOMETPUIECKUMHU (PYHKIUSMHU OJHOTO apryMEHTa.
[TpumeneHunedopMy ClI0KeHHsI U ABOMHOIO apryMeHTa.

ToxnecTBeHHbIE TPe0OPa30BaHUs TPUTOHOMETPUIECKUX BBIPAKCHUH.

Pemienue nmpocTelnx TPUroHOMETPUIYECKUX YPaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

@Oyukuun. OO0IacTh onpenencHUus U MHOXKECTBO 3HAYCHWIA; rpaduk (yHKIUU, TOCTPOSHUE
rpadukoB pyHKUMHN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

CaoiictBa  (QyHKOuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTb, OI'PaHUYEHHOCTb,
NepuoaNYHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIEEe 3HAYCHUS,
TOUKU FKCTpemyMa. ['padpmueckas mHtepnperauus. [Ipumepsl (GyHKIMOHATBHBIX 3aBHCUMOCTEH B
peasibHBIX TMpolleccax U sBIEHUsX. Apudmernueckue omepanuu Haa (yHkuusaMu. CroxxHas
¢bynkuus (koMno3unus). [lonamue o Henpepbl8HOCMU PYHKYUU.

Oo0patuble dynkuuu. Obracmv onpedeneHus u 061ACMb 3HAYEHUL 0OpaAmMHOU GYyHKYUU.
I'pachux obpamnou ¢hynxyuu.

Crenenunble, NoKa3aTejibHble, JJorapupmMuuecKkue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapannenbHBIE MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OcCei
KOOpJIUHAT, U CUMMETpPHsI OTHOCHTEIHHO Hayalla KOOPIWHAT, CHMMETPHUS OTHOCUTEIHHO MPSAMOl
Y=X, pacTsKEHUE U CKaTUE BJIOJIb OCEl KOOpIMHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenue rpadpukoB QyHKIUH.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaresnbHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoena  MOHOMOHHOU
ocpanuyennou  nocieoogamenvhocmu. CyMMHpOBaHHE TIOCIeqOBaTeNbHOCTEH. beckoHeuHo
yObIBaroI1asi TeOMETpUYECKasi IPOrPeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUYECKUH U (PU3HUECKUI CMBICII.
VYpaBHeHue kacareiabHOW K rpa@uky gyHkuuu. I[Ipons3BojHbBIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
yacTHOro. IIpou3Bo/HBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIu. [IpuMeHeHHe NPOU3BOAHOM K
HCCIeNOBaHUI0 (YHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuoi @yukyuu u
KOMRO3Uyuy hyHKYui.

[Ipumeps! ucnonb30BaHMs MPOU3BOIHOM 711 HAX0XK/IEHUS! HAWTYULIEro pelIeHUs B IPUKIIaTHBIX
3agavax. Bropas npousBojHas, ee reoMeTpruecKuil U pu3ndeckuil cMbici. HaxoxxaeHus ckopocTi
JUTSI TIpoIiecca, 3aJaHHOTO (OPMYITOi B rpaduKOM.

IlepBooOpa3nas u uHTerpaji. I[IpumeHeHHe ONpeAeNeHHOro HMHTErpana JUlsl HaXOXACHHUS
wionaau KpuBosinHelHoW Tpaneuuun. ®opmyna Herotona-JleiOnuna. [Ipumepbl npumeHeHUs
UHTErpajia B (U3NKe U TE€OMETPUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.

HuddepenurpoBanue CI0XKHBIX (QYHKITHI.

[TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHHA.
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Brruncienue HCOMPCACIICHHLIX UHTCTPAJIOB.
Brrancienue OIMPECACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHMsI U CHCTeMbl ypaBHeHMiM. PainmonanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHBIE M
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI HX pelIeHUs (pazoKeHHne Ha MHOXHUTENU, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKA, TPaUIECKHII METO).

HepaBencrBa. PannoHanbHble, MppalMOHAJIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE TPUEMBI UX PEIICHHUS.

HUcnoab3oBanue ¢cBOMCTB U rpapukoB PyHKUMH NPU peliecHUHd YPABHEHU M HEPABEHCTB.
Meroa unrepBanoB. M300pakeHne Ha KOOPJMHATHOM TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUMN
1 HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHYeCKUX METOAOB JUIsl PEUICHUsl COJEp KaTeNIbHBIX 3a7ad U3 Pa3IMYHbIX
o0JacTeil HayKH U TPaKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pemrenne HepaBeHCTB € MOMOIIBIO METOA HHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEM
JJ1eMeHThl KOMOMHATOPHKH

OcHoBHbIE MOHATHS KOMOMHATOPUKHU. 3a7aud HA TMOJCYET YMCiIa pa3MElIeHU, MepecTaHOBOK,
coueranuii. Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OumHoma Hprorona. CaoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronpHuk [lackams.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHEe, BEpOATHOCTh COOBITHSA, CIOXKEHME U YMHOXKEHUE BeposTHocTel. [lowamue o
He3asucUMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKkoH ee pacnpeoenenus. Yucnogvle
xapaxmepucmuxku OUCKpemHou cryyatinou eeauyunsl. Ilonamue o 3akone 6016wuUx yucel.

Jj1eMeHThI MAaTEMATHYECKOH CTATUCTHKH

[IpencraBnenne MaHHBIX (TaONMIBI, OUATPAMMBI, TpadUKH), 2eHepalbHAsi COB0KYNHOCHIDb,
8vibOpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0auax MmamemamuiecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6epoSmHOCIHbIX Memo008.

Ilpakmuueckue 3anamus
Pemrenue 3aa4 Ha mojicyeT Yncia pa3MenieHHi, COYeTaHN 1 IEPECTAaHOBOK.

I'EOMETPUA



IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JBYX HpsSMbIX B IpocTpaHcTBe. [lapaienbHOCTh HpsIMOH U
wiockoctu. IlapamnensHocTs  miockocTeil.  IlepneHAMKYISPHOCT MOPSIMOM U IMJIOCKOCTH.
[TapamtenpHOCTh MUIOCKOCTEN. [leprneHauKyIsApHOCTH IpsMOM M MIocKocTH. [leprnieHauKkymnsap u
HaKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYyrpaHHBIN yrojl. YTojl MEXAy IMJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD JBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi MNPOCTPAHCTBA: MapauiebHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapamnensHoe mpoekTupoBaHue. Ilowads opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Passepmka. MHuozoepannvie yenvl. Buvinykivie
MHocoepanHuku. Teopema Jiinepa.

[Tpusma. [Ipsimast u nakronnas npusma. [pasunbHas npusma. [apamtenenunen. Kyo.

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

Cummetpun B KyOe, B apajuieuIeie, B IPU3Me U MUPaMHU/IE.

Ceuenus Ky0a, IpU3MbI U MTUPAMUJIBL.

[IpencraBienre o NMpaBUIIBHBIX MHOTOTpaHHHMKaxX (TeTpajzape, KyOe, OKTa’Jpe, AO0JeKa’aApe U
HUKOCAdIPE).

TeJia U MOBEPXHOCTH BpallleHUS

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

HN3menennus B reomeTpuu

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyIThl
o0beMa nupamuibl U KoHyca. @opMyiiel 00beMa mapa U miomaau chepsl.

[TogoOue Ten. OTHOLIEHUE TUTOMIAEH TOBEPXHOCTEN M 00BEMOB TTOTIOOHBIX TEI.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (IekapToBa) CUCTEMa KOOPJIMHAT B IpocTpaHcTBe. PopMmysia pacCTOSIHUS MEXKTY
JABYMS TOUKaMH. Y paBHEHUsI C(EPbL, nI0CKOCMU U NPAMOU.

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Cli0XkKeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasnoskeHue BekTOpa IO HaANpaBiICHUSAM. YIOJI MEXIy AByMs Bekropamu. IIpoexnus
BEKTOpa Ha ocb. KoopauHaTel BekTopa. CKaasipHOE TPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUH MAaTEMAaTUYECKUX U IIPUKIIAIHBIX 3a1a4.

Ilpakmuueckue 3anamusn

[IepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPJIMHATHBIN METO/.

Brruucienne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIlleHHs!.

TeMbl AJIA HHAUBUAYAJIbHBIX IMIPOCKTOB
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HenpepsiBabie 1po6u.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapamnensHOE MPOESKTHPOBAHHE.

Cpennuie 3Ha4YeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a7aHue npsSMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['paduueckoe perieHne ypaBHEHU 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[Toustue muddepeHmrana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHUM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzammu comepxkaHus 00NMIEOO0pPA30BATEIBHON TUCHMIUIMHBI — «Marematuka
(Birovasi anreOpy ¥ Hayajla MaTeMaTHYeCKOro aHalu3a, T'eOMETPHUIO») B Ipeieiax OCBOCHUS
OIIOIT CIIO mo cnemuansHocTd 35.02.05 Arponomus (0a3oBas MOJATOTOBKA) MaKCHMallbHas
yueOHast Harpy3Ka o0y4yaronmxcsi cocTaBisieT — 282 yaca, B TOM 4ucie ayAuTopHas (00si3aTenbHast)
ydeOHasi Harpy3ka oOydJaromuxcsi, BKIFOUYasi MPaKTUYECKUE 3aHATHsA, - 188 dacoB, BHeayIUTOpHAs
camocTosTeNbHas padota oOydatomuxcs — 80 yacoB, KOHCYIbTaMu — 14 4acos.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHasi yueOHAsi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4MucJie:
JEeKIHH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YHCIIE 8 6 2

2. KopHn, crernenu u jorapudmMbl 28 12 16

3. IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 10 8 2

5. KoopauHaThl 1 BEKTOPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUU 24 16 8

7. @yHKIMH U TpaduKu 16 14 2

8. MHOrorpaHHUKH U KpYIJIble Tea 16 14 2

9. Hauana maremMaTuyeckoro aHaamsa 26 20 6

10. laTerpan u ero npuMeHeHne 12 8 4

11. DnemeHTBl TEOpUU BEPOSITHOCTEN U 10 10 -

MaTEeMaTHYeCKON CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 17 13 4

Hroro 188 138 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas padora 80
Koncynpranuu 14
[Ipomexyrounas atTectauus B popme nudpepeHIpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero | 282
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB 1€ATEIbHOCTH 00YYAIOLIUXCS
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MAaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

MH()OPMAITMOHHBIX TEXHOJOTHUAX U MIPAKTUYECKOMN JACSITCIBHOCTH.
O3HakoMJIeHHE C LEMsIMU M 33JlayaMd HU3y4YeHUsS MaTEeMaTUKH TNpU
0CBOCHMHM crienraibHOCTH 35.02.05 ArpoHomus.

AJI'EBPA

PazBuTne nousitus o
qucie

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

Haxoxnenue npuOIMKEHHbIX 3HAYEHWM BEJIMYUH W IOTPEIIHOCTEH
BBIYUCIICHUH (a0CONMIOTHOM M OTHOCHTENBHOI); CpaBHEHHE YHUCIIOBBIX
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 CBOMCTB KOPHEH, BBIIIOJIHEHUE
IIPUKUIKY 3HAYECHUS KOPHS.

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUH, COAEpIKAIIUX
pasuKasbl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIb,
OCYILECTBIISA1 HEOOXOIUMBIE MTOACTAHOBKH U IPe0Opa3oBaHMsL.
Omnpenenenne paBHOCWIBHOCTH BBIpaXEHUH € paaukanamu. PemieHue
VPPALMOHAIIBHBIX YPABHEHU.

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

3anuceiBaHUEe KOpHA N-ii CTeNmeHW B BHJE CTENEHH C JIPOOHBIM
MoKa3zaTeJieM U Ha000poT.

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

[IpeoOpa3oBaHre YMCIOBBIX UM OYKBEHHBIX BBIPAXKEHUH, COAEpKaIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPAaBHEHUN.
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 mnpeoOpa3zoBaHMN BBIpOKEHHM, NpUMEHEHuEe (GOpMyIl,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEN U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH Jorapu(Muyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATHUHA

N3yuenne paguaHHOTO METOAAa U3MEPEHHUS YIJIOB BPALLICHUS U UX CBS3U
¢ 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
00BSICHEHHE 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 (OPMYIT TPUTOHOMETPUHU: (OPMYIBI CIOXKEHUS,
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.
O3HaKOMJICHME CO CBOHMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT IPUBEICHHS
IIpocreiimme Pemenne no dopMynaMm v TPUTOHOMETPUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPAaBHEHUH.
YPaBHeHHS u| [Ipumenenne oOIMMX METOAOB pEIIEHUs YpaBHEHWH (IIpUBEICHHE 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, O3HaKOMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
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, BHAa ee rpaduka. Beipaxenue no ¢dopmysne ogHOH
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 YPAaBHEHU M PEIICHUH 33/1a9 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Brruncnenue 3HaueHHi GyHKIMN IO 3HAYEHUIO apryMeHTa.
Omnpenenenne MOJOKEHUSI TOUYKM Ha Tpaduke MO ee KOoopAuHaTaM U
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.
O3HaKkOMJICHHE C TOHATHEM TapMOHUYECKHX KOJICOAHUH M MpUMepamMu
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  (YHKUMH Ui CpaBHEHUS  3HAYCHHUI
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUIOHOMETPUUYECKHX
YpaBHEHUM.
Ilocmpoenue epaghuxosobpammuvix 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 BBIYMCICHHUS CYMMbl OCECKOHEYHO  yObIBaroIei
F€OMETPUYECKON TPOTPECCUMN.

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

IpousBoanass u ee| O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.
NpUMeHeHue N3ydeHue u GpopMyaupoBaHUE €€ MEXAaHMYECKOI'O0 U I€OMETPUUYECKOIO
CMBICJIa, U3YYEHUE AITOPUTMAa BBIYMCIEHUS MTPOU3BOJHON HA IpUMEpE
BBIYUCIICHUS] MTHOBEHHOW CKOPOCTH U YIJIOBOTO KO3 QUIMEeHTa
KacaTeJIbHOM.
CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.
VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AIIEMEHTApHbIX (QYHKUMM, npumeHeHHe i JuddepeHIMpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIENOBaHUS (QYHKIUH,
3aJaHHOH (OpMYIIOH.
VYcraHoBieHHE CBSI3M CBOMCTB (YHKIMM M TNPOM3BOJHOW IO HX
rpagukam.
[IpuMmeHeHre NpPOU3BOJHOM [JIi PEUICHUS 3aad HAa HaXO0XKICHHUE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HaXO0XKJICHHE IKCTpeMyMa
IlepBooOpa3nas u| O3HaKOMJIEHHE C TIOHATHEM MHTErpajia 1 MepBOOOpa3HOM.
HHTerpaji W3yueHne npaBuiia BHIYUCICHUS NTEpBOOOpa3HON U TeopemMbl HpioToHa-
JleiiOHMIIA.
Pemenne 3amay Ha CBA3b 1NEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.
Pemenne 3amau Ha [pUMEHEHHME UHTErpaja Uil BBIYMCICHUS
(bU3UYECKUX BEJIMYMH U TIIOMACH
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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CHCTEMbl HepaBeHCTB
c ABYMSI
nepeMeHHbIMHI

W3yuenne Teopuu paBHOCHUIBHOCTH YPAaBHEHUH M €€ INPHUMEHEHMS.
[ToBTOpEHHE 3amuCU pPELIEHUS CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHuil  ypaBHEHHM Ui CBEACHHMS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HMPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnons3oBanue CBOMCTB M TpadukoB (yHKUMH Ui pelieHus
ypaBHeHMA. [loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHUI ¢ MpUMEHEHHEM BCEX NPUEMOB (pa3ioKeHHE Ha
MHOXHTEIH, BBEJCHHE  HOBBIX  HEU3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemienune cucrem ypaBHEHHUH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIOCOOOB.
OsnakomyieHHe C OOMMMH BONPOCAaMH pEIICHWH HEPaBeHCTB U
UCTOJIb30BaHUE CBOMCTB W TrpadukoB (GYHKIMH TpH  pEIICHUH
HEpaBEHCTB.

Pemienne HepaBeHCTB W CHUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTHYeCKUX METO/IOB TSt pereHus
COZIEPIKATENbHBIX 33/1a4 W3 PAa3IMYHBIX O0JIACTEH HAyKH W NPAKTHKH.
HHTepnpeTrpoBaHne pe3yabTaToB C YUETOM PETbHBIX OTrpaHUYCHHUH

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHBIE TOHATHSA

N3ydyeHue mnpaBuiaa KOMOMHATOPUKM W TNPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3aJady METOJOM Iepedopa M MO HpaBHIY
YMHOXEHHUS.
O3HakOMJIEHME C TOHATUAMHU KOMOWHATOPHKHU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMHU AJIs1 UX BBIYUCIICHHUS.
OObsicHeHHe W TpUMEHEeHHEe (HOopMyI JUTs BBIYUCICHHS Pa3MELICHHH,
NIEPECTAaHOBOK M COUYETAaHUH IPU PELIEHUH 3a4a4.
Oznakomiuenue ¢ 6uHoMoM HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTHYECKHX 3a/1ad € MCIOIb30BAaHUEM MOHITHH U NPaBUII
KOMOMHATOPUKHU
JIEeMEeHTBI Teopuu| V3ydeHre KIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYMCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBaenue O3HakOMJIEHHME C TMPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
AAHHBIX (Tabauubl,| XapaKTepUCTUKAMU.
AUATPAMMBI, Pemenne mnpakTHuecKux 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpadpuxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

DopmMyJIHpPOBKAa U TMPHUBEACHUE JOKA3aTEIbCTB MPU3HAKOB B3aHMMHOIO
PacCIIONOKEHUS NPSIMBIX U IUNIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIENSAX PA3IMYHBIX CIIYy4aeB B3aWMHOTO PACMHOJIOKEHHS TMPSIMBIX U
IJIOCKOCTEH, ApTyMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIMPOBAHUE ONPEAECICHUM, MPU3HAKOB U CBOMCTB MapaJlIEIbHBIX
Y NIEPHEHANKYISIPHBIX MJIOCKOCTEHN, ABYTPAHHBIX U JTUHEHHBIX YIJIOB.
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 PACCTOSHUSA OT TOYKM 1O IUIOCKOCTH, OT MPSMON 110
IUIOCKOCTH, MEXZAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIMMHUC
NPSMBIMU, MEXKAY MPOU3BOJIBHBIMH (DUTYpaMU B IIPOCTPAHCTBE.
DopMyIUPOBaHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMs, CBONCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHUE
cBouX cyxzaeHuil. OmpeneneHue ¢ BBIYUCICHUE PACCTOSHUNM B
npoctpadctBe. IlpuMenenue QopMmyn M TeopeM IUITAHUMETPUM IS
pelIeHus 3a1ay.

O3HakOMJICHHE C IOHATHEM IMAapPAJUIEIbHOIO NPOCKTUPOBAHUSA U €TI0
cBoicTBaMu. Popmynuposanue meopemvl 0 NAOWAOU OPMOLOHANLHOU
npoeKyuu MHO20Y201bHUKA.

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

MHOrorpaHHuKH

Onucanne M XapakTepUCTHKAa pa3jIUYHBIX BUIOB MHOIOI'DAaHHUKOB,
IIEPEUYHCIICHNE UX JJIEMEHTOB U CBOWCTB.

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

BbruncneHue JIMHEHHBIX 3J€MEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMeHTUPOBAHNE CBOUX CYKICHUH.
XapakTepucTuka U n3o00pakeHue CEUEHUH, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEN TIOBEPXHOCTEMN.

[Toctpoenue mpocTedmMx cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHneHue (HakToB U CBEIEHUIN U3 IUTAHUMETPHH.

O3HakoMleHHME €  BHJAMU  CHMMETPHUM B IIPOCTPAHCTBE,
dbopMyIUpOBaHHE  OMpEACTIEHUM W  CBOMCTB.  XapaKTepUCTHKA
CUMMETpPUU TeJ BPALLEHU U MHOIOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mnpuOOpPETEHHBIX 3HAHMW JUIsI  HUCCIENOBaHUA MU
MOJICJIMPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBIMIOJHEHUE PUCYHKOB 10
YCJIOBHSIM 3aJ1a4

Tena u noBepxHoCTH
BpAaLlleHUs

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

DopMyIUPOBAHUE TEOPEM O CEYEHMHM IIapa IJIOCKOCTBIO U IIIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka W H300paKeHHe TeNl BpalleHHs, WX pa3BEepTKH,
CEUEHHUS.

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

IIppuMeHeHne CBOMCTB CHMMETPUM NIPU pEUIEHUM 3aJa4 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
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reoMeTpuu

CBOMCTBaMH.

Pemenne 3amad Ha BBIUMCICHHE IUIOMAACH TMJIOCKUX (UTYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYII U (PAKTOB U3 IUIAHUMETPHH.
W3yueHne TeopeM O BBIUUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4y Ha IpUMeHeHHe (GOopMYyIT BEIUMCIEHUS 00bEMOB.
W3yuenne Qopmyn Uil BBIYHCICHHUS IUIOLIA/IEH MOBEpPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunarsi
BEKTOPbI

O3HakoMJIEHHE C NOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B IMPOCTPAHCTBE, MOCTPOCHUE 110 3aJaHHBIM KOOpJAWHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeK. HaxoxaeHue
YpaBHEHHI OKPYKHOCTH, CHEpbI, TUIIOCKOCTH. BhIuncienne paccTosHui
MEXIY TOUKaMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOAKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMpPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSAMOW U TUIOCKOCTHU. IIpuMeHeHue Teopun Npu pelieHun
3a/1a4 Ha JEHCTBUSA C BEKTOpaMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEeHME C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCMOJb30BAHUEM
BEKTOPOB

18




YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

JUis  peanmzanuy  IporpaMMbl  y4eOHOM — JUCLMIUIMHBI — IPEAYCMOTPEH  KaOWHeT
«MaTeMaTu4ecKkux nucturiney (Nel5/27), ocHameHHbIH 000pyI0BaHHEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHBIEC HCTOYHUKHU:

1.boromonoB, H.B. Marematuka: y4eOHHK JJIs CpeaHero Ipo(ecCHOHAIBHOIO
oOpazoBanus [a1exTpoHHbId pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. JaH. —
M. : UznarennctBo FOpaiit, 2022. — 401 c. — Pexxum pocryma: https://urait.ru/bcode/489612

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuueckue 3aHaTHs 1Mo MaremMatuke B 2 4. Yacte 1 : ydeOHOE
mocobue It cpemHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs [3IEKTPOHHBIN  pecypc] /
H. B. boromonos. — OnexTtpoH. nan. — M. : U3natensctBo FOpaiit, 2022. — 326 c. — Pexum noctyna:
https://urait.ru/bcode/490666

2.boromosioB, H. B. Ilpakruueckue 3aHaTus 1mo mMaremMatuke B 2 4. Yacte 2 : ydeOHOE
mocodbue s cpeaHero  mpo)eCCHOHAIBHOTO  00pa3oBaHMs  [IJE€KTpOHHBIA  pecypc] /
H. B. boromonoBs. — OnektpoH. naH. — M. : U3natensctBo FOpaiit, 2022. — 251 c. — Pexum noctyna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa m Havanma aHamm3a: y4eOHOE IOCOOME I CPEIHEro
npodeccHoHaTbHOT0 00pa3oBanus [dnekTponubiii pecype] / H. B. boromonos. — DiekTpoH. aaH. —
M. : UznatennctBo FOpaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonos, H. B. T'eomerpus : yuebHOoe mocoOue [Uisi CpelHEero mnpogpeccHOHaIbHOIO
oOpasoBanus [d1ekTpoHHBIH pecypc]/ H. B. boromomnoB. — Dnexkrpon. naH. — M. : U3marenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum mocryma: https://urait.ru/bcode/489978

Nupopmanuonnsle W nudpoBble TEXHOJOIMH (IporpaMMHoOe  olecrneuyeHue,
coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI)

VYuebHas AUCHUIUIMHA MpeJycMaTpuBaeT OCBOGHHE MH(OPMAIMOHHBIX M HU(PPOBBIX
TexHojoruil. Peanuszanus nudpoBBIX TEXHOJOTHI B 00pa3oBaTeIbHOM IPOCTPAHCTBE SIBISETCS
OMHOW W3  BaXHEHIMX  1eneil  oOpa3oBaHus,  Jarouied  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaroIIMXcs Kak OyAylHMX BBICOKOKBaTU(PUIIMPOBAHHBIX
CIIELUATIUCTOB.

[Hudposble TEXHOIOTUN MTPEyCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(HEKTUBHOIO pelieHus 3a1au
po¢eCCHOHATBHOTO, COLUANIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM PA3UYHBIX BUOB
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH. OcBoeHue 1MGPOBBIX TEXHOJOTUH B paMKax JlaHHOU
JMCLUIUIMHBl OPHEHTUPOBAHO HA CIIOCOOHOCTHh O€30MacHO W HaJUIekKallMM O00pa3oM IMOoJy4arb
JOCTYM, YOpPAaBIATh, WHTErPUPOBAaTh, OOMEHMBATHCA, OIEHMBATh M CO3/1aBaThb HMH(OpPMAIHIO C
MOMOUIbI0  IU(PPOBBIX yCTPOWCTB U  CETEBBIX TexHojoruil. @opmupoBanue 1UGPOBOI
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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

KOMIICTCHTHOCTH npearojaaracTt pa6 oTy C JaHHBbIMHU, BI1aaACHUC HHCTPYMCHTAMU JJIs
KOMMYHUKAIIUH.

DIeKTPOHHO-0MOJIMOTEYHASI CUCTeMbI U 0a3bI TAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr oT 10.03.2020 Ne
Db CVY 437/20/25 (CereBas aneKTpoHHass OMOJIMOTEKA)

2. DnekTpoHHO-OMONMoTeuHas cuctemMa wu3narenscrBa «Jlamp»  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHUE YCIYI MO NIPEJOCTABICHUIO JOCTyNa K 3JIEKTpOHHBIM u3gaHusmM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOMMoTeuHass cucreMa usmartenscTBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr IO MPEAOCTABICHUIO JIOCTYNMa K 3JEKTPOHHBIM u3aanusim OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za maHHbBIX 371eKTpoHHBIX HH(popMarmoHHbIX pecypcoB PI'BHY IHHCXB (morosop mo
oOecIeueHn0 J0CTyna K AJIeKTpoHHBIM HHGpopmarmoHHeiM pecypcam OI'BHY ITHCXbB uyepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5.  DraekrtpoHHO-OMOnmoTeuHass — cucrema  «AgriLiby ~ ®I'BOY  BO  PrA3Y
(http://ebs.rgazu.ru/) (momosHUTEIBHOE COTJIANIICHUE HA TpeaocTaBicHue goctyna ot 13.04.2023 Ne
6/1 x JIunenzunonHomy norosopy ot 04.07.2013 Ne 27)

6. DnektpoHHas OubOmuoredHas cucrema «HanmonampHbIN 1H(pOBOI pecypc «PykoHTY:
Komnekmuu «ba3zoseiii maccuB» u «Kosoc-c. Cenbekoe xozstiictBo» (https://rucont.ru/) (moroBop Ha
OKa3aHWe YCIYT 1Mo TpenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHoe m3narenscTBo FOPAWITY (https://urait.ru/) (10roBop Ha oKa3aHHe
YCIIyT TI0 TPEIOCTABICHUIO JOCTyma K oOpa3oBarensHOi Miatrhopme OO0 «DieKTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekTpoHHO-OMOMoTeYHas cucreMa «Bepranckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3IHOE UCIOJIb30BaHUe TTpousBeaeHui ot 26.03.2020 Ne 14/20/25)

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

10. CornameHue O COTPYIHHYECTBE MO OKa3aHUIO OMOTMOTEYHO-WH(GOPMAIMOHHBIX U
COIMOKYJIbTYPHBIX YCIAYT TOJBh30BATEIIIM YHHUBEPCUTETA W3 YHCIIA HWHBAIMIOB 10 3PCHHUIO,
CIIa0OBUAAIINX, UHBAIUIOB JPYTUX KAaTETOpUW ¢ OTPaHMUYEHHBIM JOCTYNOM K WH(pOpMAaIWH, JHII,
UMEIOLMX TpyAHOCTU ¢ yTreHueM IiockomnedatHoro tekcra TOI'BYK «TamboBckas obGnactHas
yHHBepcalibHasi HaydHas OuOmmoreka wuM. A.C. Ilymkuua»  (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

HNudopmannonHbie cipaBoOYHbIEe CHCTEMbI

1. CnpaBounas mnpaBoBas cucrema KoHcynbrantllnmioc (ZOroBop IMOCTaBKM H
corpoBoXkaeHUs dKk3eMIuIApoB cucteM Koncynbsrantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnekTpoHHbIN nepuoanyeckuit cnpaBoyHuk «Crucrema TAPAHT» (moroBop Ha ycnyru mo
CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpemeHnHble npodeccuoHaTbHbIe 0a3bI JAHHBIX

1. baza pgaHHBIX HOPMAaTHUBHO-NIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza panneix Hayunoii snektponHHoi Oubmumorekn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTan B 00JacTH HAyKHM, TEXHOJIOTUH, MEIULUHBl |
obpasoBanus - https://elibrary.ru/

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

4. Ortkpeiteie  naHHble  @DenepanbHOM  CIyXObl  TOCYAApCTBEHHOM  CTATUCTHKH -
https://rosstat.gov.ru/opendata
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JInneH3noHHoe M CBOOOJAHO PACHPOCTPaHsieMOe NMPOrpaMMHOe ofecledyeHne, B TOM

YUCJIE€ OTCHYCCTBEHHOT'O MIPOU3BOJICTBA

Ne | HaumenoBanue| Pazpabortuuk I10 JocrynHocTh Ccpuika Ha Ennnblit PexBu3uThl
(mpaBooOnanatTens) | (JIHMIIEH3UOHHOE, peecTp POCCHICKHUX | MOATBEPKIAFOIIETO
CBOOOHO nporpamm st OBM | nmokymenTa (npu
pactpoctpansemoe)| u B/l (mpu Hammamnm) HaJTUYHH)
1 Microsoft Microsoft JluneH3noHHoe - Jlunensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional JIEVUCTBUSA:
06eccpouHo
2 AntusupycHoe | AO «JlabopaTopust JIuIeH3nOHHOE https://reestr.digital.g| Cy0aumeH3noHHbIH
POrpaMMHOE Kacnepckoro» ov.ru/reestr/366574/? |  norosop ¢ OOO
obecrieueHme (Poccus) sphrase_id=415165 «Codreke» ot
Kaspersky 06.07.2022 Ne 6/H,
Endpoint CPOK JICHCTBHSL: C
Security mst 22.11.2022 no
OusHeca 22.11.2023
3 MoiiOduc 00O «Hossle JluneH3uoHHOE https://reestr.digital.g| Kontpakt ¢ OOO
CrannapTHBIH - o0a4yHbIe ov.ru/reestr/301631/? «PyOukon»
OducHebIil makeT TEXHOJIOTHI sphrase_id=2698444 [ ot 24.04.2019 Ne
111 pabOTHI € (Poccus) 0364100000819000
JIOKyMEHTaMu 012
Y MOYTOM CPOK JEHCTBUA:
(myoffice.ru) OeccpodHo
4 [Mporpammuas | AO «AnTHmiaruaty|  JlumeH3noHHOE https://reestr.digital.g|  JIuneH3uOHHBII
cHcTEMA IS (Poccus) ov.ru/reestr/303350/? norosop ¢ AO
oOHapyKEHUS sphrase_id=2698186 | «AnTHIIarHaT» OT
TEKCTOBBIX 17.04.2023 Ne 6627,
3aMMCTBOBaHHI CPOK JEHUCTBUSL: C
B yYEOHBIX U 17.04.2023 no
Hay4HBIX 16.04.2024
paboTtax
«AHTHIUIarAaT
BY3»
(https://docs.anti
plagiaus.ru)
5 Acrobat Reader|  Adobe Systems CBoboaHO - -
- IPOCMOTP pacnpocTpaHsieMoe
JIOKYMEHTOB
PDF, DjVU
6 Foxit Reader | Foxit Corporation CBoboaHO - -
- IPOCMOTP pacnpocTpaHsieMoe
JIOKYMEHTOB
PDF, DjVU
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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

LN~ wWNE

Pecypcol nHpOPMALIMOHHO-TEIEKOMMYHUKAUMOHHOM ceTH «MHTEepHET»
CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

ndpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00Pa30BaTeJILHOM Ipoliecce

LMS-mardopma Moodle
Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: AAnaexc.Auck, Obmako Mail.ru

Cepsucel onpocos: Sugekc @opmer, MyQuiz

Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

CepBuc cOBMECTHOM pabOTBl Haja mpoekTamu g HeOompmux  rpymnm  Trello

http://www.trello.com

]_Il/l(l)pOBble TEXHOJOTUH, IPUMEHACMBIC IIPU U3YYCHUHN JUCHUIIIHHBI

[udpoBble TEXHOIOTUN

Bunst yue6HOI paboThl, BBIOTHIEMBIE C
MIPUMEHEHHEM TU(POBON TEXHOJIOTHU

=

O0avHbIe TEXHOJOTUN

WuauBuayanbHble 3a1aHUs

Bbonbpuine nanunie

NunuBuyanbHbIe 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcra oopaszoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUU C
METOAMYECKUMH PEKOMEHJALMSIMU 10 pealu3alliid CpegHero obiero oOpa3oBaHus B INpenenax
OCBOCHHS 00pa3oBaTENbHON NPOTrpaMMbI CpPEIHEro MpodeccuoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI'0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHUCTEPCTBOM HIpocBelieHust Poccuiickoi
®enepauuu 14.04.2021 rona.

ABTOp:

Conpnarosa H.B., npenonaBarens

LIEHTpa-KoJIe’Ka MPUKIAHBIX KBATU(PUKALIUHA /

®T'BOY BO Muuypunckuii TAY (i H.B. Connarosa

Penensenr:

Kpacnora JI.M., npenogaBaresb

LEHTPa-KOJUIE/PKa IPUKIAIHBIX KBaU(UKaLUN .

®I'bOY BO Muuypunckuii 'AY o % o JI.M.KpacHoBa

[Iporpamma paccmorpena Ha 3acemanun [IMK — «KommnberoTepHble ceTh M WH(DOpMaIlMOHHBIC
TEXHOJIOT U

npotokod Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUU Y4YEOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeIHKa
npukiaaseix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokosi Ne 8 ot «20» anpenss 2020 r.

[IporpamMma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

nporokos1 Ne 8 ot «23» anpens 2020 r.

[Tporpamma nepepaboTaHa U JI0MOJHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu OI'OC COO

[Iporpamma paccmorpena Ha 3acemanuu [IMK «KommbroTepasie cetd ¥ HH(pOpPMaIMOHHBIC
TEXHOJIOTU

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMMa paccmMoTpeHa Ha 3aceaHMM Y4eOHO-METOJMYECKOM KOMHCCUHM LEHTpa-KoJIeIkKa
npukinaaabeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepskaeHa PemennemM Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «22» anpens 2021 r.

[IporpamMma nepepaboTaHa U JOMOJIHEHA B COOTBETCTBUH ¢ TpeboBanusimu I'OC COO
[IporpamMma paccMoTpeHa Ha 3aceannu «KoMmbroTepHble ceTH M MUHPOPMAIIMOHHBIE TEXHOIOTHID)

npotokod Ne 9 ot «18» anpens 2022 r.

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

npoTokoa Ne 9 ot «20» anpenst 2022 r.

ITporpamma yTBepskaeHa Pemennem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpens 2022 r.

[IporpamMma nepepaboTaHa 1 JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu I'OC COO
[IporpamMma paccMoTpeHa Ha 3aceanuu «KoMmnbroTepHble ceTu 1 MHPOPMAIlMOHHBIE TEXHOIOTHID)
npoTtokos Ne 11 ot «16» nronst 2023 r.
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IIporpamMmMa paccMOTpeHa Ha 3acelaHiH YIeOHO-METOJUUECKON KOMUCCHH TICHTpa-KOJIIeIKa
npukiaaHbix kBanndukanuid ®I'BOY BO Muuypunckuit [AY

npoTtokos Ne 11 ot «17» uions 2023 r.

[Iporpamma yTBepkaeHa PemenreM Y4ueOHO-METOIUUECKOTO COBETa YHUBEPCUTETA
mpoTokoi Nel0 ot «22y» uronst 2023 r.
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