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IHHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma yueOHOW aucuUUIUIMHBI «MaTtemaruka (BkJtouyas anreOpy M Havana
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
o011ero o0pa3oBaHus MPH MOATOTOBKE KaipoB 1o crienuanbHocTh 09.02.02 KoMmbroTepHbIC ceTH.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero o6mero
o0pa3oBaHMs, MPEIBIBISIEMBIX K CTPYKTYpE, COACPXKAHHWIO W Pe3ylibTaTaM OCBOCHHUS Y4eOHOI
JUCHUILTMHBL  «MaTemaTukay, B COOTBETCTBUU C METOJMYECKUMHU PEKOMEHAALUSIMH IO
peanu3ay CpeHero oomero oopa3oBanus B Mpezenax OCBOSHHS 00pa3oBaTeIbHON MPOrpaMMbl
cpenHero mnpodeccMoHaTbHOTO 00pa3oBaHWsi Ha 0Oa3e OCHOBHOTO o0Omero oOpa3oBaHUS,
yTBEpKACHHBIMU MuHMCTEpCTBOM ITpocBelieHus Poccuiickoit @enepanuu 14.04.2021 roga.

Copepxanue nporpamMmmbl «MaTemMaTuKa»HaIpaBiIeHO Ha IOCTHKEHUE CIEAYIOUINX LieJIei:

e oOccrieueHre CcHOPMHPOBAHHOCTH TPEJCTABICHUNA O COIHAIBHBIX, KYJIbTYPHBIX U

HCTOPUYECKHUX (DaKTOpax CTAHOBJICHHS MAaTEMATHKH;

e obecreyeHre cHOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMAaTHYECKOTO

MBIIICHHUS,

e oOecrieucHre cPOPMUPOBAHHOCTH YMCHHH MPUMEHSThH MOJNydeHHBIC 3HAHUS TIPH PEIICHUN
pa3IMYHBIX 33]1a4;
e oOecrieyeHne CcPOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKe KaK  4YacTu

o0111eueI0BeYeCKOi KyIbTYPhl, YHUBEPCAILHOM SI3bIKE HAYKHU, MIO3BOJISIONIEM OMHUCHIBATH U

M3Yy4aTh pealIbHBIC MPOIIECCHI U SIBICHUS.

OBIIAA XAPAKTEPUCTHUKA YYEFHOM JUCIHUATIIMHBI <MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
IF'EOMETPHIO)»

Marematuka sBiseTcs (pyHAaMEHTaIbHOW 00I11€00pa30BaTEIbHON JUCIUILUIMHON €O
CIIOKMBIIUMCS ~ yCTOMYMBBIM  COJEp)KAaHUEM M  OOmUMH TpeOOBaHUSMU K TOJATOTOBKE
00yJaronmxcs.
OO6mmue 1enu n3y4eHus MaTeMaTHKU TPATUIIMOHHO PEaTU3yI0TCs B YEThIPEX HAMPABIICHUSX
1) obiiee mpeacTaBieHUE 00 UAECTX U METOJIaX MAaTEMaTHKU,
2) UHTENEKTyaaIbHOE Pa3BUTHE;
3) oBnajzicHEEe HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSMU;
4) BociuTaTeNbHOE BO3/ICHCTBUE.
Hnst TtexHomoruueckoro mpodmis mpodeccuoHaTbHOTO 00pa30oBaHUs BBIOOpP IIEJEi
CMEIlaeTcsl B MParMaTMYecKOM HampaBlIeHUH, MPEIyCMaTPHUBAIOIIEM YCUJICHHE M pacHIMpEeHUE
MPUKJIAJHOTO XapakTepa M3y4eHUs] MaTeMaTUKH, [PEUMYIIECTBEHHOM OpHEeHTaluu Ha
AITOPUTMHUYECKHH CTUJIh TO3HABATEIILHON JAESITELHOCTH.
N3yuenne maremaTtwikd Kak MpoduiIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIIUILIAHEI,
yuuThiBaromel crnenuduky ocBauBaemoirt oOydarommmucs 09.02.02 KommberotepHbie ceTH,
oOecrnieunBaeTcs:
® BBIOOPOM Pa3TMUHBIX MOXO0B K BBEJACHUIO OCHOBHBIX MMOHSTHIA;
e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHui, obOecmeunBaronuXx 3PHEKTUBHOE
OCYILIECTBIIEHHE BEIOPAHHBIX 1IEJIEBBIX YCTaHOBOK;

e oOorameHueM CIHEKTpa CTHJIEH Y4eOHON JeATeNbHOCTH 3a CYET COIJIaCOBaHUS C
BEYLIUMHI JeSTEIIbHOCTHBIMU XapaKTepUCTHUKaMU cnenuanbHocT09.02.02
KoMmnbrorepHsle ceTn.



[TpodwmibHas cocTaBisfOmas OTpakaeTcs B TPEeOOBAaHUSAX K MOJATOTOBKE OOYYaIOLIMXCS B
YaCTH:

e 0oO0wiel cucTeMbl 3HAHUM: colepkKaTelbHbIe IPUMEPBI HCII0JIb30BAaHHUSI MaTEMAaTHUYECKUX

U7 U METOJIOB B MPOGECCHOHATBHON ACSITELHOCTH;

® yYMEHMIl: pa3an4uii B ypoBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aITOPUTMOB;

® [PAKTUYECKOTO MCIIOJIb30BAaHMS MPUOOPETEHHBIX 3HAHUN M YMEHUI: HHIUBUAYAIBHOTO
y4eOHOro OmbITa B  IOCTPOCHMM  MAaT€MaTHYeCKMX  MOJEJNEH,  BbINOJIHEHUE
HCCIIEJOBATEIILCKUX IIPOCKTOB.

Conepxanne y4eOHOM AMCUMIUIMHBI pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMH

COJIep>KaTeJIbHBIMU JIMHUSAMHU 00Y4EHUSI MaTeMaTHKe:

e anreOpanyeckas IMHHUS, BKIIOYAIOIIAs CUCTEMATU3AUIO CBEJICHUN O YMCIIaX; U3yYCHHE
HOBBIX M 0000IIEHUE paHee N3YYEHHBIX Oonepanuii (BO3BEICHUE B CTEIICHb, N3BICUCHHE
KOpHs, JOrapu(pMUpoBaHue, CUHYC, KOCUHYC, TAHI'€HC,KOTAHI'€HC U 0OpaTHble K HUM);
U3y4yeHHE HOBBIX BHUJIOB YHCJIOBBIX BBIPQXEHUH U (OPMYI; COBEPIICHCTBOBaHHE
IIPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KyJIbTYpBl, pPacIIUPEHHE U
COBEPILICHCTBOBAHUE alreOpandeckoro ammapara, C(OPMHPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHHE K PEIICHUI0 MaTEMaTUYECKUX U IPUKIIAIHBIX 3a/1a4;

® TEOpEeTUKO-(QYHKIMOHAJIbHAS JMHMS, BKIIOYAIOIIAasl CUCTEMATHU3AlMI0 U pPacHIMpEeHue
CBEICHUI O (YHKIMAX, COBEPIICHCTBOBaHWE TIpapUyecKuX YMEHHIA; 3HAKOMCTBO C
OCHOBHBIMM MJESIMM U METOJIaMU MAaTEMaTUYeCKOro aHaju3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBaTh dBJIEMEHTapHble (YHKIUMU U peliaTh I[pPOCTEHIINE T'€OMETPUUYECKUE,
bu3nueckue u Jpyrue NpuKiIagHble 3a1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHUHM U HCCIEI0BAHUU
MaTeMaTUYECKUX MOJENel, Iepecekalomasics ¢ airedpandyeckoi U TEOpPEeTUKO-
(YHKUMOHAIBHON JMHUSAMU U BKJIIOYAIOLIAsl pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHUKU
anreOpandecknx NpeoOpa3oBaHUil JUIsl peIIeHHUs] YpaBHEHHH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH U MCCIENOBATH MpOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEHIeHUH NPUKIATHBIX 3a/4a4, 3a/Jad W3 CMEXHBIX M CIEHUaIbHbBIX
JUCLIUILINH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsAHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (UIypax U HM3yuYE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JJISl PEIIEHUS] MaTeMaTUYECKUX U MPUKIIATHBIX
3az1ay;

e CcToXacTM4ecKkas JIMHHSA, OCHOBaHHas Ha pa3BUTUM KOMOWHATOPHBIX yMEHUH,
IIPEJICTAaBICHUA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKpPYXKAKOIIETO
Mupa.

B paboueii mnporpaMMe KypcHMBOM BBIAETICH MaTepuall, KOTOpBIH OTBOJUTCA Ha
CaMOCTOSITENIbHOE M3y4yeHHE OOydYaloUMMHUCS U 0OpU HU3YyYEHHM Y4eOHOM JHMCLUIUIMHBI
«MartemaTHKa» KOHTPOJIIO HE MOJUIEKUT.

N3yuenue oOmieoOpa3oBarenbHOW y4yeOHOM AMCHUIUIMHBI «MartemaTtukay 3aBepliaercs
9K3aMEHAMH B [IEPBOM U BO BTOPOM CEMECTPaX.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYyeOHast 001eo0pazoBaTebHAs JUCIUTIIHHA «MaTeMaTUKa»BXOIUT B COCTAB MPEIMETHOM
obnactu «Matemaruka u uHpopMatukandI'OC COO u obmeodpazoBarenbHoro mukia [ITIICC3
cnerransHocTH 09.02.02 KommbiorepHbie cetu (6a30Bast MOATOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojepxaHus yueOHOW AUCHUIUIMHBI «MaTemaTukay 00ecleurnBaeT JTOCTUKEHUE
CTYJCHTaMHU CJEIYIOIINX Pe3yJIbTATOB:
®  JIUYHOCHMHDBIX:
c(hOpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE  MaTeMaTuKe Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTu OOlIeYenoBedecKoil
KyJbTYpbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUA MAaTEMaTUKE, DSBOJIIOLUEH
MaTeMaTHYeCKUX HJICH;

—  pa3BUTHE JIOTUYECKOI0 MBILLUIEHMS, IIPOCTPAHCTBEHHOTO BOOOpayKeHus,
QITOPUTMUYECKONW KYJIbTYpbl, KDUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAMMO IS
Oyaymell npodeccHuOHaIbHOU MESITENbHOCTH, IS NPONOJDKEHHsS OOpa3oBaHUS MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMaTHYEeCKUMH 3HAaHUSIMU W YMEHHMSIMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX AMCLUMILINH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4eHus oOpa3oBaHMs B 00IacTsIX, HE
TpeOyIOLMX yriyOlIeHHOW MaTeMaTHUeCKOH MOIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOUIEHHE K HENpPEPhIBHOMY OOpa30BAHUIO
KaK yCJIOBHE yCHEIHONW MpoeCCHOHATBLHON 1 00IIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOATEIBHOW TBOPYECKOM M OTBETCTBEHHOM
JESTEIIBHOCTH;

— OTHOUIEHHUE K MPOo(peCCHOHABHON JESITENbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUHN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITENIbHO OIpPEAENATh LN ACITEIbHOCTH W COCTaBIATH IUIAHBI
JIEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JESATENIBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JIESTEIbHOCTH; BBIOMpAaTh YCHEUIHbIE CTpPaTerM B
Pa3IUYHBIX CUTYaLUsX;

— YMEHHE MpPOIYKTHUBHO OOIIaTbCcs M B3aWMOJAEWCTBOBAaTH B MPOIECCE COBMECTHOM
JEeSTeNIbHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BJIQJICHWE HaBBIKAMU I[103HABATEIbHOH, Y4eOHO-UCCIEIOBATEIbCKOW W IMPOEKTHOU
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHue MpolieM; CHocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pelIeHHs] MpPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TIO3HABATEIbHON
NESATENIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX
uH(poOpMallMy, KPUTHUYECKHM OLIEHUBAThb W  HUHTEPIPETHPOBATh  HMHQOpMAIHIO,
MOJIy4aEMYI0 U3 Pa3JINYHBIX HCTOYHUKOB;
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BIIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SCHO, JIOTMYHO M TOYHO M3J1aratb CBOXO
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 II03HABATEJIbHBIX 3a/1a4 U CPEACTB U UX JOCTHIKECHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TPUHATHA pelleHuil, cooOpa3suTeNnbHOCTh H
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OPMHUPOBAHHOCTD NMPEIJIOKEHUH 0 MaTeMaTHKe KaK 4aCTb 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, MO3BOJIIOIIMX ONMCHIBATh U U3Yy4aTh pPa3HbIE IPOLECCHl U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MAaTEMAaTHYECKUX
TEOpHI;

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

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W HPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JJIS TIOUCKA
IIyTH PELIEHUI U WUIIOCTPALUN pENICHUSI YPAaBHEHUN 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 OCHOBHBIMM IOHATHAMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJEISIX U B PealbHOM MHUpE; NPUMEHEHHE
U3YyYEHHBIX CBOWCTB reOMeTpUYecKUX (Guryp u Gopmyn JUist pelieHus] reOMeTpUIECKUX
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 BEPOATHOCTEH; YMEHUE HAXOIUTH
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

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



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYCCKOU
nestenbHOCTH. Llenmn W 3amaum mM3ydeHWs: MaTeMaTHKH Tpu ocBoeHuW crnernuaabHocTu 09.02.02
KommnsrorepHsie ceTu.

AJITEBPA

Pa3BurHe noHATHSA O YMCTIE

Lenbie W pauuoHanbHbIE uucia. JleHcTBUTENbHBIE 4YHUCHA. [Ipubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucna.
KopHu, crenenu u jiorapupmbi

Kopuu u cremenn. KopHu HarypajibHOH CTENEHM M3 4MCla M WX cBoiicTBa. CTeneHu ¢
palMOHAIBHBIMM TOKa3aTeIsiMU, UX cBoucTBa. CTelneHW ¢ JEHCTBUTEIBHBIMU ITOKA3aTENSIMH.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NOKazameem.

Jlorapudm. Jlorapupm wumciaa. OcHOBHOE JIOTApUPMUICCKOE TOXKAECTBO. JlecsITHUHBIE U
HaTypayibHbIe orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  anareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UPPalMOHATIBHBIX, CTETIEHHBIX, MTOKA3aTeNbHBIX U JTOTapU(PMUUECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamus

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIYUCICHUNH. OUHAHCOBOE IJIAHUPOBAHUE.

[IpeoOpa3oBaHre paMOHAIBHBIX U UPPAITMOHATHHBIX BRIPAKCHUH.

Perenue nppaimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue morapu(pMUIECKUX BBIPAKCHUN.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenune norapupMudeckux HEPaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHUI.

Pemenue nokasareabHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yria. BpamarensHoe apmkenne. CuHyc, KOCUHYC, TAHT€HC M KOTaHT€HC YHCIIa.

OcHoBHbBIE TPUTOHOMETPUYECCKHE TOKIECCTBA

®opmynsl npuseneHus. Popmynsl cinoxeHud. Dopmyisl yaBoeHUs. Popmynvl noi06UHHO20
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHX (YHKIUN B MPOU3BEIACHHE W IPOU3BEIEHUS B
cyMMYy. Buipaosicenue mpuzonomempuieckux hyHKyull uepes maHeeHc no108UHHO20 apeyMenma.

Tpuronomerpnyeckne ypapHeHHsl 1 HEPABEHCTBA

[Ipocreiimme  TPUTOHOMETPUYECKHE  ypaBHEHUs. [Ipocmetiwue  mpucoHomempuyecKue
Hepagencmaa.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
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IlIpakmuueckue 3anamus

CooTHoOlIEHUSs MEKIAY TPUTOHOMETPUYECKUMHU (PYHKLUSAMHU OAHOTO apryMEeHTa.
[TpumenernedopMys CIOKEHHS U ABOHHOTO apryMeHTa.

ToxnecTBeHHbIe TPe0Opa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKECHUH.
Pemrenne npocTenmmux TPUroHOMETPUUECKUX YPABHEHUM.

®YHKINU, UX CBOMCTBA U TPA®UKH

®yukuun. O651acTh onpenencHUs U MHOXKECTBO 3HAUYCHUM; rpa@uk (yHKIUU, TOCTPOEHUE
rpaduKoB QPYHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CepoiictBa  ¢pyHkumm.  MOHOTOHHOCTb,  YE€THOCTh,  HEUYETHOCTb,  OTPAHUYECHHOCT,
MePUOANIHOCTh. [IpoMexxyTKH BO3pacTaHus M yObIBaHUS, HAUOOJbIIEC U HAUMEHBIICS 3HAYCHMUS,
TOUKHM 3KcTpeMyma. ['paduueckas unTeprnperauus. [Ipumepsl QyHKIHOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX TMpolleccaX W sBICHUSX. ApudmeTnueckue omepanuu Hax (yHKnusMu. CraoxHas
byskus (komnosuuus). [lonsamue o nenpepvl8HOCMU DYHKYUU.

Oo6patubie dyukuuun. Obracmv onpedenenuss u 0061ACMb 3HAYEHUl 0OpPamHOU GyHKYUU.
I'papux obpamuoii hyrnkyuu.

CreneHHble, NOKa3aTe/bHbIE, JJOrapuMuUecKie H TPUTOHOMeTPUYeCKUe (PYHKUIMH.
OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIUH

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

[TpeoOpazoBanus rpadukoB. [lapamnenbHbli HEpeHOC, CHUMMETPUS OTHOCHTEIBHO —OCeil
KOOPJMHAT, U CUMMETPHsI OTHOCHTEIHHO Hadalia KOOPAWHAT, CHMMETPHsSI OTHOCHUTEIIBHO TMPSMOMN
Y=X, pacTsDKEHHE M C)KaTHe BIOJIb OCCH KOOPIHHAT.

Ilpakmuueckue 3anamusn

[TocTpoenue u uyreHue rpaguKOB QYHKIHH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBarenbHocTH. CriocOOBI 33/1aHNS U CBOMCTBA YMCIIOBBIX MOCIIEI0BATEIbHOCTEM.

Ilonamue o npedene nocreoosamenvuocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuyennou  nocieoogamenvhocmu. CyMMHpPOBAaHHE IIOCIENOBaTENbHOCTEH. beckoHedHo
yOBIBaroIIasi reOMETpUYEcKas Mporpeccus 1 ee cymma.

IIpounssoanas. [lonstue o npou3BogHON (YHKIMH, €€ TEOMETPUUECKUI U (PU3NYECKUN CMBICII.
VYpaBHeHHe KacaTenbHOW K rpaduky (yHkiuu. [Ipon3BojHbBIE CyMMBI, pa3HOCTH, MPOU3BEJCHHUS,
gacTHOro. IIpom3BojHbBIE OCHOBHBIX 3JeMEHTapHBIX (QyHKIUH. [IpuMeHeHue mNpPOU3BOJHONW K
UCCIIeIOBaHUIO (YHKUUMH U TOCTPOEHUIO TpadukoB. [Ipouzeoonvie obpammuol @yukyuu u
KOMRO3UYUU hYyHKYUI.

IIpumeps! ucronb30BaHMsI POU3BOAHOM /1JI1 HAX0XKJIEHUS HAWJIYYLIErO PEIIEHUS B IPUKIIATHBIX
3amauax. Bropas mpousBoaHas, ee TeOMEeTpUIeCKU U (U3UIeCKui cMbICT. HaxoxaeHus: CKopocTu
IS Tipoliecca, 3aJaHHOTO (OPMYJIIOi U rpauKOM.

IlepBooOpa3nass u wuHTerpaJ. I[IpumeHeHHe ONPENEIECHHOrO HHTErpaja JUisi HaXOXKICHUS
IIoMmaan KpuBOJIMHEWHOUW Tpaneuuu. ®Popmyna Heiorona-Jleitouuna. [Ipumepsl npuMeHeHUs
MHTerpana B (pU3MKe U T€OMETPHH.

Ilpakmuueckue 3anamusn

[Ipumenenue npasui u popmyn AUPphepeHInPOBAHHUS.

HuddeperurpoBanue cI0KHbIX QYHKIUHA.

[IpumeHneHne Mporu3BOIHON K HCCIET0BAHUIO (DYHKIIUH.

Brluncrnenue HeoNpeaeneHHbIX HHTErPAIIOB.



Brraucnenue OMMPCACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

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

PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBI UX pELIEHUS (pa3oKEHUE Ha MHOXHUTENIHU, BBEICHUE HOBBIX HEM3BECTHBIX,
MOACTAaHOBKA, TpapuecKuii METO).

HepaBencrBa. PanvoHanbpHbIE, MPpPAaLMOHAIBHBIC, IIOKA3aTEIBHBIE U MPULOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI X PEIICHMUS.

Hcnosab3oBanue CBOMCTB M rpaukoB (GyHKUMI NPU pellleHHHd YPABHEHUI U HEPABEHCTB.
Merona untepBasioB. M300pakeHne Ha KOOPIAUHATHON TIJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUN
1 HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpukaagabie 3axa4u

[IpumeHeHne MaTeMaTUYECKUX METOJIOB ISl PELICHUs COJIEP’KaTEeNbHbIX 3aJad U3 PA3IUYHBIX
o0nactell HAyKH U MPAKTHKU.

NHTtepnperanus pe3yipTara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

Pemenuie HepaBEHCTB C MOMOILBIO METO/1a UHTEPBAJIOB.

Pewrenue cucrem ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEHR
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE MOHATHSI KOMOWHATOPUKU. 3a/a4yd HA TOJCUYET YMCa pa3MElIeHUH, MepecTaHOBOK,
coyeranuil. Pemenue 3agau Ha mnepebop BapuanHToB. Popmyna O6uHoma Herorona. CaoiicTBa
OMHOMUHANBHBIX KO3 dunnenToB. TpeyronsHuk [lackans.

DJIeMeHTbI TeOpPHHU BePOATHOCTE

CoOpITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHHWE U YMHOXEHHE BeposTHocTeu. [lomamue o
Hezagucumocmu coovimuii. JJuckpemuas cay4aunas eelututa, 3aKou ee pacnpeoenenus. Hucnogvle
Xapaxkmepucmuky OUCKpemHou ciyyaiuHou eenuyunsl. [lonamue o 3axone 6OIbUUX YUCEelL.

JJ1eMeHThI MAaTEMATHYECKOH CTATUCTHKH

[MpencraBnenue MaHHBIX (TAONHUIBI, AMATPAMMBI, TPAQUKH), 2EHEPALbHASL COBOKYNHOCHIDb,
8bl00pKa, cpednee apugpmemuyeckoe, meouana. Ilowamue o 3a0auax Mmamemamuieckoul
CMamucmuKu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6eposIMHOCHHbIX MEMOO08.
Ilpakmuueckue 3anamusn
Perrenue 3a1a4 Ha MojICYET YKCIIa pa3MEIEHHH, COYCTaHUI U IEPECTAHOBOK.

I'EOMETPUA

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE
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B3anmHoe pacnosniokeHue ABYX TMpSMBIX B TOpocTpaHcTBe. [lapaminenbHOCTh MNpSIMO H
miockocty. IlapammensHocTs  mmockocTe. IlepneHAMKYIApHOCTE MNPSAMOM M IUIOCKOCTH.
[TapamnensHoCTh MIOCKOCTEHN. [lepneHaukynspHOCTh npsiMOM M mIockocTu. [leprnieHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSAMOM M IUIOCKOCTBIO. JIBYrpaHHBINA Yroyl. YToJl MEXAY IIOCKOCTSIMU.
[lepneHuKyISIpPHOCTD JBYX INIOCKOCTEM.

I'eomerpuueckue mpeoOpa3oBaHUsl TMPOCTPAHCTBA: MAPAVICIBHBIA MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO IOCKOCTH.

[MapannensHoe mpoekTupoBaHue. [lowads opmoeonanrvholi  npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHuKH

Bepmmnbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmra. Muococpanuvie yenvl. Buinyxivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsmas u naknionnas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Inpamnpa. IIpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajjienurneie, B Ipu3Me U MupaMu/e.

Ceuenus ky0a, IpU3Mbl U MUPAMUJBL.

[IpencraBienre o MpaBUJIBHBIX MHOTOTPaHHHKAX (TeTpadipe, KyOe, OKTadqpe, AOACKa’ape U
HUKOCAdIpe).

Tenan MOBECPXHOCTH BpallCHUA

Humuaap u  koHyc. YceueHHBIM KoHyc. OCHOBaHWE, BBICOTAa, OOKOBas IIOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBble CEUeHUS U CEUCHUS, MapaIJICIbHbIE OCHOBAHHUIO.
[lap u chepa, ux ceuenus. KacarenpHast I0CKOCTH K cdepe.

HN3menenust B reoMeTpuu

O6nbem u ero uamepenue. urerpansras popmyna oobema.

@opmynbsl o0bemMa KyOa, MPSIMOYTOJIBHOTO TMapajielenunena, MpU3Mbl, IIHHIPA. DopMyIbl
o0beMa nmupaMuIsl 1 KoHyca. @opMyiibl 00beMa mapa u iomaau chepsr.

[Tono6wue Ten. OTHOLIEHUE TIIOMIAJEH TOBEPXHOCTEH U 00EMOB MOAOOHBIX TET.

Koopaunatsl 1 BeKTOpPHI

[IpsmoyronbHas (IeKkapToBa) CUCTEMa KOOPJAUHAT B MpocTpaHcTBe. Dopmyiia pacCTOSTHUS MEKTY
JBYMSI TOUKaMu. Y paBHEHUS cPephl, niockocmu u npsamol.

Bexropsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cli0’k€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. Pa3nokeHne BekTOpa IO HaAIpaBICHUSAM. YTOJl MEXIy AByMs Bekropamu. IIpoexnus
BekTOpa Ha ocbk. KoopauHaTel BekTopa. CraisipHOE TPOU3BEIEHUE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MIPH PEIIEHUN MATEMATUYECKUX M TPUKIIAIHBIX 3a7a4.

Ilpakmuueckue 3anamusn

[TepienaAMKYSIp ¥ HAKJIOHHAS K TUIOCKOCTH.

JlelicTBus Ha1 BEKTOpaMH, KOOPIUHATHBIN METO/.

Brruucnenrne 005eMOB MHOTOTPAHHUKOB U TEJ BpaIlCHUS.

TeMbl aJs HHAUBUAYAJbHBIX IPOCKTOB

e HenpepsiBHbIE TpOOH.
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ITprMeHeHrE CII0XKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.

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

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKHU.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpn peamuzanmu copepkaHus 0O0IIE0Opa30BATENBHON JUCHMIUIMHBI «MaremaThka» B
npenenax ocsoeHus OIIOII CIIO no cnenuansaoctu 09.02.02 KomnbroTepHble cE€TH MaKCUMaJlbHAs
yueOHast Harpy3Ka o0y4yaronmxcsi CocTaBisieT — 353 yaca, B TOM 4MCiIe ayAuTopHas (00s3aTenbHast)
ydeOHasi Harpys3ka oOydYaroUIMXCsi, BKJIFOUas MPAKTUYECKUE 3aHsATHA, - 234 yaca, BHEAYIAMTOPHAs
camocTosiTeNbHas pabora odyqaromuxcs — 99 gacos, KoHCyIbTauK — 20 9acoB.

TemaTH4yecku nJjaH

Coaepixanue o0yueHust Oo0s3aTesbHas yueOHasi HAIPy3Ka 00y4alommxcs, 4.
Bcero B TOM 4HCJIe:
JEeKIHH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YUCIIEe 10 8 2

2. KopHu, crernenu u jorapudmMbl 32 16 16

3. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE 14 12 2

4. KomOuHaTopuka 12 10 2

5. KoopauHaThl 1 BEKTOPBI 11 9 2

6. OCHOBBI TPUTOHOMETPUU 32 24 8

7. OyHKIMH U TpaduKu 22 20 2

8. MHOrOorpaHHUKH U KpYIJIbIE Tea 20 18 2

9. Hauana maremMaTuyeckoro aHaamsa 32 26 6

10. VIHTerpan u ero npuMeHeHue 14 10 4

11. DnemeHTBl TE€OpUU BEPOSITHOCTEN U 14 14 -

MaTEeMaTHYECKON CTaTHCTUKU

12. YpaBHeHUs U HEPABEHCTBA 19 15 4

Hroro 234 184 50

BHeayauTopHasi camocTosiTe/IbHAs padoTa
WNHnuBuayanbHBIN POEKT 99
Koncynpranumn 20
ITpomerxyTouHas arrectanus B GopMe FIK3aMEHOB B IEPBOM U BO BTOPOM CEMECTPAX
Bcero \ 353
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIHbHOCTH

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

UH(POPMALIMOHHBIX TEXHOJIOTUAX U PAKTUYECKOH IEeATETbHOCTH.
Os3HakoMJIeHHE C LeIIMH M 3aJadaMyd M3y4eHUS MaTeMaTHKH IpU
ocBoeHuuncnenuaitbHocT 09.02.02 KoMIbIOTEpHBIE CETH.

AJITEBPA

Pa3zBurHe NOHATHA O
qucJje

Bremonnenne apupMeTHUeCKUX JEHCTBMH HaAJ YHUCIAMH, codYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxaenne npuOMMKEHHBIX 3HAYEHWH BEIWYMH W TOTPEITHOCTEH
BBIUUCIICHUH (a0CONMIOTHOM M OTHOCHUTENbHOI); CpaBHEHHE UHUCIIOBBIX
BBIPAKCHU.

Haxoxxnenue omnOoK B MpeoOpa3oBaHUAX U BBIYMCICHUAX (OTHOCHUTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

Kopun, CTEleHH ,
Jorapugmsi

O3HakoMJIeHUE C TIOHATHEM KOpHA N-i  CTENEeHW, CBOWCTBAMH
paMKaIoB U MPaBUJIAMU CPAaBHEHUSI KOPHEH.

DopMyIHpPOBAHUE ONPEACIICHHUS] KOPHS U CBOMCTB KOPHEM, BBIIIOJIHEHHE
MPUKUJIKA 3HAYCHUST KOPHSI.

[IpeoOpazoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKEHUMU, COAEpIKAIIUX
paluKabl.

Bremmonnenue pacyetoB mo (opmynaMm, coaepiKalldM —paJHuKalbl,
OCYIIECTBIISISI HEOOXOIMMBIC TTOJICTAHOBKHU U TIpeoOpa3oBaHUsI.
OrnpeneneHne paBHOCWIBHOCTU BBIPAKEHUU C paaukanamu. Pemienue
HUPPALMOHATIBHBIX YPaBHEHUH.

O3HakOMJIEHUE C OHITHEM CTEIEHH C IEHCTBUTEIbHBIM [TOKA3aTEIIEM.
Haxoxxnenne 3Ha4YeHMI CTEMEHU, HCIOJb3ysd IPU HEOOXOIMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuceiBaHUE KOPHS N- CTENMEHW B BHJAE CTENEHU C JIPOOHBIM
MoKazareieM U Hao0OopoT.

DopMyIMpOBaHHE CBOWCTB CTENEHEH. BbIUKMCIIEHHE CTelneHen ¢
palMOHANbHBIM  IOKA3aTEJEeM, BBINOJIHEHUE NPUKUJIKH 3HAYCHUS
CTEIIEHU, CPAaBHEHHUE CTEIICHEM.

[IpeoOpazoBanre YMCIOBBIX M OYKBEHHBIX BBIPQKECHUN, COAEpIKAIIUX
CTEIEHU, TPUMEHSISI CBOMCTBA. PellleHre moKa3aTenbHbIX YPABHEHHIA.
O3HakoMJIEHHE C MPUMEHEHHEM KOPHEH U CTEeNEeHEW MpH BBIYMCICHUU
CpEOHUX, [EJIEHWH OTpe3Ka B «30JIOTOM CEUYCHHW». PelieHne
MIPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE MPOIIEHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHU I

BrimontHeHne mpeoOpa3oBaHW  BBIpAXCHHUH, NTpUMEHEHHE G(OopMyI,
CBSI3aHHBIX CO CBOWCTBAMU CTETCHEW U JIorapu(MoB.
Onpenenenne 0O0JACTH JTOMYCTUMBIX 3HAYCHHUH JOTapu(pMUIECKOTO
BbIpaxeHHs. Pemenne norapuMuieckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPHUHA

OcHOBHBIC TOHATHSA

N3y4eHne paaiMaHHOTO METOJ1a U3MEPEHUS YIJIOB BPALLEHUS U UX CBS3H
¢ rpaxycHoit Mepoii. M300paxkeHne yrioB BpallleHUS Ha OKPY>KHOCTH,
COOTHECEHME BETMUMHBI YIJIA C €70 PACIIOJIOKEHUEM.

DopMyTUpOBaHUE OMNpEACNEeHUN TPUTOHOMETPUUYECKUX (DYHKUMUN s
YIJIOB TMOBOPOTa M OCTPBIX YIVIOB IPSMOYTOJIBHOIO TPEYTOJbHHUKA 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 W3yueHre 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  BBIPAXKEHHUS U
YIPOILEHUS ET0.
O3HaKOMJICHME CO CBOHMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY>KHOCTH M TPUMEHEHHE UX JJIs1 BBIBOJIa (DOPMYIT IPUBEICHHS
IIpocreiimme Pemennie o ¢opMynaM U TPUTOHOMETPUUECKOMY KPYTy HMPOCTEHIINX
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, O3HaKOMIICHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpenenceHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, HU300paKEHHE HA EIUHUYHOM OKPYNKHOCTH
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. Bplpaxenue mno ¢opmyne OaHON
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.

O3HakOMJIEHME C [JOKa3aTENbHBIMU PACCYKICHUSAMH HEKOTOPBIX
CBOMCTB JIMHEHHOM M  KBaJpaTUYHOW  (YHKIMH, MpoOBeIeHUE
UCCIIC/IOBaHMsI JIMHEHHOM, KyCOYHO-TMHEHHOH, ApoOHO-IMHEHHON u
KBaJpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. Iloctpoenue u
yreHue rpa¢pukoB GpyHKuui. MccnegoBanue QyHKIMH.

CocraBnenue BUAOB (YHKIUH 10 JTaHHOMY YCJIOBMIO, pPELIEHUE 3a/1a4y
Ha DKCTPEMYM.

Brinonnenue npeoOpazoBanuii rpaduika GyHKIMH

OOpaTHble pyHKIMHT

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

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Brruncnenue 3HaueHnii GyHKIMN O 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  yObIBarowIeil
F€OMETPUYECKON TPOTPECCUMN.

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

IpousBoanass u ee| O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.
NpUMeHeHue N3ydyenue u popMyIupoBaHHUE €€ MEXAHUYECKOIO0 U I'€OMETPUUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMA BBIYMCIEHUS MTPOU3BOJHOW HA IpUMEpPE
BBIYUCIICHUS] MTHOBEHHOW CKOPOCTH U YIJIOBOTO KO3 QUIMEeHTa
KacaTeJIbHOM.
CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.
VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKIMM, npuMeHeHue a1 JuddepeHInpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIENOBaHUS (QYHKIUH,
3aJaHHOH (OpMYIIOH.
VYcraHoBieHHE CBSI3M CBOMCTB (QYHKIMU M TNPOM3BOAHOM 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 N3yueHne npaBuiia BIYUCICHUS TepBOOOpa3HOi U TeopemMbl HploToHa-
JleiiOHMIIA.
Pemenne 3amay Ha CBA3b 1NEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.
Pemenne 3amau Ha [pUMEHEHHME UHTErpaja Uil BBIYMCICHUS
(bU3UYECKUX BEJIMYMH U TIIOMACH
YPABHEHUA 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

N3yuenune TeOopuu paBHOCHUIBHOCTH YPaBHEHHHW U €€ NPUMEHEHUS.
[ToBTOpEHME 3amuCH 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
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»
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2022. — 176 c. — Pexxum pocryma: https://urait.ru/bcode/492730

4. Nanunrep, B. A. MaremaTnka: TPUTOHOMETPMYECKUE yPABHEHUS M HEPABEHCTBA: yd4eOHOE
nmocobue s cpeaHero npodeccuoHAIbHOTO 00pa3oBaHus [d7eKTpoHHBIN pecypc]/ B.A.
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https://urait.ru/bcode/489977
https://urait.ru/bcode/489978
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/490794
https://urait.ru/bcode/490795
https://urait.ru/bcode/492730

Januurep. — 2-e W3[., UCIpP. U JOM. — ODIEKTpoH.AaH. — Mocka: M3marensctBo HOpaiiT,
2022. — 136 c. — Pexum pocryma: https://urait.ru/bcode/492901

HNudopmannonnbie 1 uUPpPoOBbIEe TEXHOJIOTNH (IPOrpaMMHOe oOecredeHue,
coBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CUCTEMBI)

VYuebHas AWCHUIUIMHA MpPEIyCMaTpuBaeT OCBOCHHE HMH(OPMAIMOHHBIX M HU(PPOBBIX
TexHosorui. Peanumzanus 1nu@poBbIX TEXHOJOTHM B 00pa3oBaTeIbHOM IPOCTPAHCTBE SBIISAETCS
OMHOW W3  BaXHEHIMX  Ieneil  oOpa3oBaHMsA,  JAOMEH  BO3MOXKHOCTb  Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOYy4YaroIMXCsl Kak OyIyluX BBICOKOKBAIM(HUIIMPOBAHHBIX
CIICLIMAJIUCTOB.

[{udpoBbie TEXHOIOTMH IPESYCMATPUBAIOT PA3BUTHE HABBIKOB 3((EKTUBHOIO PELICHUS 33134
po(eCCHOHATBHOTO, COLUAIBHOTO, INYHOCTHOTO XapaKkTepa ¢ WCHOJIb30BAHUEM PA3IMYHBIX BHJIOB
KOMMYHHUKAIIMOHHBIX TeXHOJOrui.  OcBoeHMe LHUQPOBBIX TEXHOJOTMH B paMKax JaHHOU
JIMCLUIIMHBL OPUEHTUPOBAHO HA CIOCOOHOCTH O€30MacHO M HaUIeXalmuM o0pa3oM MOoIydaTh
JOCTYH, YHpPaBISATb, WHTETPUPOBATh, OOMEHMBAThHCS, OLEHMBATh W CO3/1aBaTh HMH(OPMALUIO C
MOMOINBI0  IM(POBBIX  YCTPOMCTB M  CeTeBBIX TexHojoruid. DopmupoBanue nU(POBOI
KOMIIETEHTHOCTH  MpearnojaraeT paboTy ¢ JaHHBIMH, BIAJICHHE HHCTPYMEHTaMU Ui
KOMMYHHUKAaIUU.

3.2.1 D1eKTPOHHO-0H0IMOTEeYHAS CHCTeMbl M 0a3bl JAHHBIX

1. 000 «3BbC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr oT 10.03.2020 Ne
Ob CVY 437/20/25 (CereBas aneKTpoHHas OHOIMOTEKA)

2. DrekTpoHHO-OMONMOTeuHast cucteMa wu3gatenbctBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr 1O MPEAOCTABICHUIO JIOCTYyNMa K 3JIEKTPOHHBIM u3aanusim OO0
«M3narenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMOTeUHass cuctema wu3natenbctBa <«Jlanp»  (https://e.lanbook.ru/)
(ToroBop Ha OKa3aHHME YCIYr IO HPEJOCTABIEHUIO JOCTyMa K 3JIeKTpoHHBbIM u3gaHusM OO0
«M3natennbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za naHHbIX 371eKTpoHHBIX MH(popMaoHHbIX pecypcoB PI'BHY ITHCXB (morosop no
o0ecredeHnto J0CTyna K 3JeKTpOoHHbIM HHpopManmoHHbIM pecypcam DPI'BHY [HCXbB wuepes
tepmuHan yaanennoro aoctymna (TY] ®TI'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5. DnexkTpoHHO-OMOiMoTewHass  cucrema  «AgriLiby ~ ®I'BOY BO  PTA3Y
(http://ebs.rgazu.ru/) (momonHuTEIBHOE COTTALICHHE HA TpeaocTaBieHue goctyna oT 13.04.2023 Ne
6/H k JInnenznonHoMy norosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast OuOmmorteuHas cucrtema «HammoHanpHbeI 1HM(ppOBON pecypc «PykoHT»:
Komnekmuu «bazossrii maccuB» u «Kosoc-c. Cenbekoe xosstiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHMe yCIyT 1o mpeaocranienuto gocryna ot 04.04.2023 Ne 2702/6m122)

7. 000 «dnextponnoe m3narensctBo FOPAWTY (https://urait.ru/) (ZoroBop Ha oxasaHme
yCIyr MO TPeAOoCTaBIEHHIO JocTyna K oOpaszoBaTenbHoi minargopme OOO  «DneKTpoHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIHOTEeUHast cucrema «BepHanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE UCTIOJIb30BaHUE TTponsBeaeHui ot 26.03.2020 Ne 14/20/25)

9. baza mannpix HOB «HanumonaneHas anexTpoHHast Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakitoueHnu k HOb u npenocrasnenuu gocryna k oobektam HOb ot 01.08.2018 Ne
101/H2b/4712)

10. Cornamenue O COTPYIHHYECTBE IO OKa3aHUIO OHOIMOTEYHO-MH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYTr IIOJIb30BaTeNsIM YHHBEpPCHTETAa W3 YHCIa WHBAJIUAOB 10 3pPEHHIO,
CIIAa0OBUSIINX, WHBAIHOB JPYTHX KATETOPHH C OrpaHWMYEHHBIM JOCTYIIOM K WH(MOpPMAIIHH, JIHII,
UMEIOIIUX TPYAHOCTH ¢ uTeHHeM IuiockoneyatHoro tekcra TOI'BYK «TamOoBckast oGiacTHas
yHUBepcasibHass HayuHas OuOnmoreka wumM. A.C. [lymkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)
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1. CopaBounas

3.2.2. Un(opManMOHHBIE CIIPABOYHbIE CHCTEMbI

npaBoBast

CUCTEMA

Koncynprantllimroc

(moroBop

IIOCTaBKH u

COMpoBOXKACHNUs dK3eMILIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DNeKTpoHHBIN Nepuoanueckuii cnpaBouyHuk «Cucrtema TAPAHT» (moroBop Ha yciryru mo
conpoBOKACHUIO 0T 22.12.2022 Ne 194-01/2023)

1. bBaza

3.2.3. CoBpemMeHHbIe MPo(eccHoHATIbHBbIE 0a3bl TAHHBIX
nH(}OpMaIMOHHO-00pa30BaTEIILHON

JaHHBIX HOPMATHUBHO-IIPABOBLIX

adKTOB

nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza nmannpix Hayunoit anektponnorr OumOmmorekn eLIBRARY.RU — poccuiickuit

MH(POPMALIMOHHO-AHAIUTHYECKUH  MOpTal B

obpazosanus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4.  OTKpbITHIE

JaHHBIC

https://rosstat.gov.ru/opendata

®denepanbHON

o0nacTu HaykH,

CITY)KOBI

TCXHOJIOI'UH,

rocy/1apCTBEHHOU

MEIUIUHEL U

CTaTHUCTHUKHU -

3.2.4. JIunieH3MOHHOE U CBOOOHO pacnpocTpaHseMoe NPorpaMMHoe odecrneyeHue, B
TOM YHCJIE 0T€4eCTBEHHOT0 TPON3BO/ICTBA

Ne |Haummenomanue | PaspaGorumk [10 JocTtynHocTb Ccouika Ha Enunbrit PexBuzuThl
(npaBooOIIanaTeNn) (nuiIeH3uO0HHOE, peecTp pOCCUICKUX MIOATBEPKIAIOIIETO
cB0OOHO nporpamm st OBM u JIOKyMEeHTa (TIpu
pacmpocTpaHsIeMoe) b/l (mpn Hamm4aun) HATMYUH)
1 Microsoft Microsoft JIuueH3noHHOe - JIunensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpok
Professional NeiCTBUS:
6eccpouHO
2 | AatuBupycaoe | AO «Jlaboparopus JIuneH3noHHoe https://reestr.digital.gov| Cy0nuieH3noHHbIH
MpOrpaMMHOE Kacniepckoro» .rufreestr/366574/?sphra|  morosop ¢ OO0
obecrieueHne (Poccus) se_id=415165 «Coprekcy ot
Kaspersky 06.07.2022 Ne 6/H,
Endpoint CPOK JICHCTBHUS: C
Security ms 22.11.2022 o
Ou3Heca 22.11.2023
3 MoitOduc 00O «Hosesie JIuneH3noHHOe https://reestr.digital.gov| Koutpakt ¢ OO0
CrannapTHbIH - o0ayHbIe .ru/reestr/301631/?sphra «PyOukon»
OducHbI makeT TEXHOJIOTHH se_id=2698444 ot 24.04.2019 Ne
JUTsE paboTHI C (Poccust) 036410000081900001
JIOKyMEHTaMH 2
Y TIOYTOMN CPOK JeUCTBUS:
(myoffice.ru) 0eccpouHo
4 | IlporpammHast AO JlurieH3noHHoe https://reestr.digital.gov JIureH3nOHHBIN
cucrema Juis «AHTHIUIarHaT .ru/reestr/303350/?sphra norosop ¢ AO
oOHapyKeHHS (Poccus) se_id=2698186 «AHTUILTATHAT» OT
TEKCTOBBIX 17.04.2023 Ne 6627,
3aMMCTBOBaHUH CPOK JE€MCTBHS: C
B Y4eOHBIX U 17.04.2023 no
HayYHBIX 16.04.2024
paborax
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«AHTHIUTIarMaT
BY3»
(https://docs.anti
plagiaus.ru)
5 |[Acrobat Reader | Adobe Systems CBoboaHO - -
- IIPOCMOTP pacmpocTpaHseMoe
JOKYMCHTOB
PDF, DjVU
6 | Foxit Reader Foxit Corporation CB0001HO - -
- TIPOCMOTP pacmpocTpaHseMoe
JOKYMCHTOB
PDF, DjVU
3.2.5. Pecypchbl nHPOPMALHOHHO-TEI€KOMMYHUKANIMOHHOM ceTn « AHTEpHET»
1. CDTOwiki: 6a3a 3nanuii no unugposoii Tpanchopmanuu https://cdto.wiki/
3.2.6. lIn¢ppoBble HHCTPYMEHTHI, IPHUMeHsieMble B 00pa30BaTeJIbHOM Ipoliecce
1. LMS-mtatrdopma Moodle
2. BupryansHas gocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. Buptyanbnas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie ceppucel: Anaekc.uck, O6nako Mail.ru
6. Cepsucsl orpocos: Suaexc @opmsr, MyQuiz
7. Cepsucsl BuaeocBs3u: SAumexc tenemoct, Webinar.ru
8. CepBuc coBMecTHOW paboThl Hax mpoekTamu ans  Hebonbpmux rpymn  Trello
http://www.trello.com
3.2.7. llnpoBbIe TEXHOJIOTHH, TPUMEHsieMble MPU U3yYeHUH THCIIUTITHHBI
[udpossle TEXHOIOTUN Bunel yue6HOI paboThl, BBIMOIHIEMBIE C
MpUMEHEeHHEeM TU(POBON TEXHOJIOTUU
1. O0srayHble TEXHOIOT U NunuBuyanbHbIe 3a1aHUS
2. bonbuive nanneie WuauBuayanbHble 3a1aHUS
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https://ru.wikipedia.org/wiki/Adobe_Systems
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 CcTaHmapra cpeaHero obmiero oodpazoBanust (OPI'OC COO), yTBEpKIEHHOTO
[Tpukaszom MunucrepcrBa obpazoBanus u Hayku P® ot 17 mas 2012 . Ne 413; B COOTBETCTBHH C
METOAMYECKUMH PEKOMEHJALMSIMU 10 pealu3alliid CpegHero obiero oOpa3oBaHus B INpenenax
OCBOCHHS 00pa3oBaTENbHON HPOTPaMMbI CPEIHEro MpodecCHOHAIBHOrO 00pa3oBaHus Ha 0asze
OCHOBHOI'0 0011ero o0pa3oBaHus, YTBEpXkKIEHHbIMU MMHUCTEPCTBOM HpocBelieHus Poccuiickoit
®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 3acemanuun [IMK — «KommbiorepHbie ceTd U WHGOPMalMOHHBIE
TEXHOJIOTHI

npotokosl Ne 9 ot «08» ampens 2020 r.

[IporpaMMa paccmoTpeHa Ha 3aceaHMM Y4eOHO-METOJMYECKONM KOMHUCCUM LEHTpa-KoJUIeIKa
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.

[Iporpamma nepepaboTana u A0MOMHEHA B COOTBeTCTBHH ¢ TpeboBanusmu ®I'OC COO

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

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMMa paccmoTpeHa Ha 3acefaHMM Y4eOHO-METOJMYECKONW KOMHUCCUHM LEHTpa-KoJIeKa
npukiaanbeix kBanupukanuit ®I'OY BO Muuypunckuii [AY

npotokodi Ne 8 ot «21 » anpenst 2021 r.

ITporpamma yTBepskaeHa PemennemM Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «22» anpens 2021 r.

[Iporpamma nepepaboTaHa U JI0MOIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu GI'OC COO
[Iporpamma paccmorpena Ha 3acemanuu [IMK «KommberoTepasie cetn W WH(DOpPMaIMOHHBIC

TEXHOJIOTHH»

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTtaHa 1 JONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC COO
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[Iporpamma paccmorpena Ha 3acenanun UMK «KowmmblorepHbsie cet U MHGOpMalUOHHBIE
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

npotokoi Ne 11 ot «17» utonst 2023 r.

[Iporpamma ytBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

potokoi NelO ot «22» utons 2023 r.
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