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Pabouas mporpamma ydeOHOM mucuuruimHbl «MaTtemaThka (BKIOYas anreOpy W Havana
MaTEeMaTHYECKOro aHajan3a, FeOMETPHI0)» (nanee — «MareMaTuka») npeaHa3HayeHa JJid U3y4eHus
MaTeMaTHKU B LEHTpe-KoJUIeIKe Npukiaaueix kBamupukauuit @I'bOY BO Muuypunckuii ['AY,
peau3yroneM 0o0pa3oBaTeNbHYI0 MpOrpaMMy CpeAaHero ooOmero o0pa3oBaHUSI B Ipezenax
OCBOEHUSI OCHOBHOH TpodeccuoHanbHOM oOpazoBatenbHON mporpamMMbl CITO Ha 6a3ze 0CHOBHOTO
oOmero o0pa3oBaHUs TMpPU TMOATOTOBKE KaapoB 1o crenuanbHocTtu44.02.01 JlomkonsHOE
oOpa3oBaHmHe.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero o6mero
00pa3oBaHMs, NPEIBIBIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPE3yJbTaTaM OCBOCHHUS y4eOHOM
TUCHUIUIMHBL  «MareMaTuka», B COOTBETCTBHM C METOJUYECKHMMH PEKOMEHIALUsAMU IO
peanu3ay cpegHero oomero oopa3oBaHus B Mpezesax OCBOSHHUS 00pa3oBaTeIbHON MPOrpaMMBbl
cpenHero mnpodeccMoHaTbHOTO 00pa3oBaHMsi Ha ©Oa3e OCHOBHOTO 0Omero oOpa3oBaHUS,
yTBEpXKAEHHBIMU MuHucTepcTBOM npocBenienus Poccuiickoit @enepaunu 14.04.2021 roxa.

Copepxanue nporpamMmmbl «MaTemMaTUKa»HAIIPaBICHO Ha IOCTIXKEHUE CIEAYIONINX LieJIei:

e o0ecrieyeHne CQOPMHUPOBAHHOCTH TPEACTABICHUH O CONMAIBHBIX, KYJIBTYPHBIX U

HCTOPHUYECKHX (haKTOpax CTAHOBIICHHSI MAaTEMATHUKH;

e obecreyeHne cHOPMHPOBAHHOCTU JIOTMUECKOTO, aITOPUTMHUYECKOTO M MaTeMaTH4YeCKOIo

MBIIICHHUS,

e o0OecrieueHne cHOPMUPOBAHHOCTH YMEHUH MPUMEHSTDH MOJyYCHHbIC 3HAHUS MPU PEIICHUN
pa3NIUYHBIX 337a4;
e oOecrieyeHne CcQOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKE KaK  4YacTu

00I11eueI0BEYECKOM KyNbTYpPhl, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMHUCHIBATH U

M3yd4aTh peasbHbIC TPOLECCHI U SBJICHHS.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHATIIMHBI «<MATEMATHUKA
(BKJIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
TFEOMETPHIO)»

Marematuka sBiseTcs (pyHAaAMEHTaIbHOW O00I1€00pa30BaTENbHON JUCIUILUIMHON €O
CIIO)KUBUIMMCS ~ YCTOHYMBBIM  COJEpXKaHHEM M OOIUMH TpeOOBaHUSAMM K IOATOTOBKE
oOydJaronmxcsi.
OO0u1me 1eny u3y4yeHust MaTeMaTUKU TPAJAULMOHHO PEATM3YIOTCS B UETHIPEX HAINPaBICHHSIX:
1) obmiee mpeacTaBieHne 00 UASTX U METOJaX MAaTEMAaTHKU;
2) MHTEJJIEKTYyalbHOE Pa3BUTHE;
3) oBiaeHHEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMHU U YMEHUSIMH;
4) BocuTaTeNbHOE BO3/ICHCTBUE.
Jlns TexHudeckoro npoduiist npoecCHoHaIbHOr0 00pa3oBaHus BBIOOp 1I€Jeil cMelaeTcs B
MparMaTU4eckoM HampaBiICHUHU, MPEIyCMATPUBAIOIIEM YCHUJICHHE W paclIMpeHHe MPUKIaTHOTO
XapakTepa W3y4eHHs] MaTeMaTHKH, TPEUMYIICCTBEHHONH OPUEHTAIIMN Ha aJTOPUTMHYECKUH CTHITh
M03HABATEIbHOM JeSITeIbHOCTH.
N3yuenne maremaTtwikd Kak MpouiIbHON 0011e00pa3oBaTelbHON YYeOHOW HUCIMILIAHEI,
yuuThIBaloIen crenuduky ocBauBaemoiioOydaromumucs 44.02.01 JlomkonsHoe o0pa3zoBaHue,
o0ecrnieunBaeTcs:
e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;
e (GOpMHpPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarOIMX 3PGHEKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

e oOorameHueM CIEeKTpa CTHJIeH Yy4eOHOM JAeATeNbHOCTH 3a CUeT COIJIACOBaHHS C
BEYLIUMHI JIeSITEIbHOCTHBIMU XapaKTepUCTHUKAMU cnenuansHocTn44.02.01
JomkonsHOe 00pazoBaHme.



[TpodwmibHas cocTaBisfOmas OTpaXkaeTcs B TPEeOOBAaHUSAX K MOATOTOBKE OOYYaIOLIMXCS B
YaCTH:

e 0oO0wiel cucTeMbl 3HAHUI: collepKaTeabHbIE IPUMEPBI HCII0JIb30BAaHHSI MaTEMAaTHUYECKUX

U7 U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

® yYMEHMIl: pa3nn4uil B ypoBHE TPEOOBAHUMN K CIOKHOCTU IPUMEHSEMBIX aITOPUTMOB;

® [PAKTUYECKOTO MCIIOJIb30BAHMS MPUOOPETEHHBIX 3HAHUN M YMEHUI: MHIUBUAYAIHEHOTO
y4eOHOro OmbITa B  IOCTPOCHMM  MaTeMaTUYeCKMX  MOJENeH, BBINOJIHEHHE
UCCIIEI0BATEIbCKUX IIPOEKTOB.

Conepxanne y4eOHOM AMCUMIUIMHBI pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMH

COJIep>KaTeJIbHBIMU JIMHUAMHU 00Y4EHUS] MaTeMaTHKe:

e anreOpanyeckasi IMHHUSA, BKIIOYAIOIIAs CUCTEMATU3ALUIO CBEJICHUN O YMCIIaX; U3yYCHHE
HOBBIX M 0000IIEHUE paHee N3YYEeHHBIX onepanuii (BO3BEJICHUE B CTEIICHb, N3BICUCHHE
KOpHS, JOrapu(pMUpoBaHue, CUHYC, KOCUHYC, TAHI'€HC,KOTAHI'€HC U OOpaTHble K HUM);
U3y4eHHE HOBBIX BHUJIOB YHCJIOBBIX BBIpXECHHH W (OpMYJ; COBEPIIEHCTBOBAHHE
IOPAaKTUYECKMX  HABBIKOB M BBIUMCIUTENIBHOW  KYJIbTYpbl, paclIUpeHue H
COBEpLICHCTBOBAHUE alIre0panyeckoro ammnapara, C(QOpPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €r0 IPUMEHEHHE K PEIICHUI0 MaTEMaTHUECKUX U MPUKIAIHBIX 3aa4;

® TEOpeTUKO-(YHKIMOHAJIbHAS JIMHMS, BKIIOYAIOUas CUCTEMAaTU3ALUI0 U DPACLIMPEHUE
CBEICHUI O (YHKIUAX, COBEPIICHCTBOBAHWE TIpapUyecKHX YMEHHIi; 3HAKOMCTBO C
OCHOBHBIMH MJESIMM U METOJIaMU MAaTE€MaTUYeCKOr'o aHajiu3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBaTh dJEMEHTapHble (YHKIMM M pemaTh NpPOCTEHIINe T'eOMEeTPHYECKHE,
bu3nueckue u Jpyrue NpuKiIagHble 3a1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU M HCCIEI0BAHUU
MaTeMaTUYeCKUX MOJeNel, Iepecekaromascs C alredpandyeckoi U TEOPETUKO-
(GYHKLIMOHAIBHON JIMHUAMU U BKJIFOYAIOLIAsl pa3BUTHE U COBEPIIEHCTBOBAHUE TEXHHUKH
anredpandyeckux NpeoOpa3oBaHUM I pELICHUs ypaBHEHHI, HEPAaBEHCTB U CHCTEM;
(dopMHpOBaHUE CIIOCOOHOCTU CTPOUTH U MCCIENOBATH MPOCTEHIINE MaTeMaTHYeCKue
MOJIEJIM TpH pEHIeHUH NPUKIATHBIX 3a/4a4, 3a/Jad W3 CMEXHBIX M CIEHUaIbHbBIX
JUCLUTUIMH;

® reoMeTpuyecKas JIUHUS, BKJIFOYAIOIIAs HarJsiHbIe MIpEICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (QUIypax MW H3yUYE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U PpPa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMs, Pa3BUTHE CIIOCOOOB I€OMETPUYECKUX H3MEpPEHUil,
KOOPJIMHATHOTO M BEKTOPHOT'O METOJIOB JJISl PELICHUS] MAaTEMaTUYECKUX U MPUKIaIHbIX
3az1ay;

e croxXacTMyeckas JIMHHSA, OCHOBaHHas Ha pPa3BUTUM KOMOWHATOPHBIX yMEHUH,
IIPEJCTaBICHUA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYXKAKOIIETo
Mupa.

B paboueit mporpamMme KypCHMBOM BBIJENIEH MaTepuall, KOTOPBIA OTBOJUTCS Ha
CaMOCTOSITENIbHOE M3y4yeHHEe OOy4YaloUUMHUCS W HOpU HU3YyYeHHH Y4eOHOM JHMCUUIUIMHBI
«MarteMaTHKa» KOHTPOJIIO HE MOJJIEKUT.

W3yuenue oOmieoOpa3oBareabHOW y4yeOHOM AMCHUIUIMHBI «MaremaTtukay 3aBepliaercs
Qg QepeHIIMPOBAHHBIM 3a4€TOM B IIEPBOM CEMECTPE MIK3aMEHOM BO BTOPOM CEMECTpE.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE



VYyeOHast 001eodpazoBaTeNIbHAs JUCIUTIINHA «MaTeMaTHKa»BXOIUT B COCTAB MPEIMETHOM
obnactu «Matematuka u uHpopMatukandI'OC COO u obmeodpazoBarenbHoro mukia [ITIICC3
cnerransHocTr 44.02.01 JJomkonsHOe 00pazoBanue(6a3oBas MOATOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojaepxanus yueOHOM AUCHUIUIMHBI «MaTtemaTuka» 00ecreunBaeT JOCTHXKCHHUE
CTYJCHTaMHU CJEIYIOIINX pe3yJIbTATOB:
® JIUYHOCHMHBIX:
c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE MaTeMaTHKe Ui  HAy4HO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTh OOLIeYer0BedecKoil
KyJBTYpbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUA MAaT€MaTUKE, DSBOJIOLUCH
MaTeMaTHYCeCKUX HJICH;

— pa3BUTHE JIOTUYECKOI0 MBILLUIEHMS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMO IS
Oyaymelt npodeccuoHaIbHONW MAEATeNbHOCTH, s TNPOJOJDKEHUS OOpa3oBaHUs H
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMAaTH4YEeCKUMH 3HAaHMSIMH U YMEHHMSAMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, /11 OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX AMCLUMILIMH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4YeHus: oOpa3oBaHMs B 00IaCTIX, HE
TpeOyIoUMX yriyOJIeHHOH MaTeMaTHUeCKOM MOIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHUCJIE CaMOOOpPa30BaHMIO, Ha
IPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOLIEHHWE K HENpPEphIBHOMY OOpa30BaHUIO
KaK yCJIOBHE yCHEIIHONW MpoeCCHOHATBLHON 1 00IIECTBEHHON AEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOATEIBHOW TBOPYECKOW M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIECHHE K MPOo(peCCHOHABHON JeSITEeNbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MTPOOJIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEATEIbHOCTH; CAMOCTOSITEIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JIESTEIbHOCTH; BBIOMpAaTh YCIEUIHbIE CTpPaTerMd B
pa3IMYHBIX CUTYaIUsX;

— YMEHHE IMPOJIYKTUBHO OOMIaTbCcs M B3aUMOJAEWCTBOBAaTH B IPOIIECCE COBMECTHOM
JEeSTeIbHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYaCTHUKOB JEATEIBHOCTH, 3PPEKTUBHO
paspematb KOH(QIUKTHL;

— BIIQJICHWE HaBBIKAMU I[103HABATEJIbHOM, Y4eOHO-UCCIENOBATEIbCKOW W IMPOEKTHOU
NeSITEIbHOCTH, HaBbIKAMU pas3pelieHue MnpodieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIIeHHs] MPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TIO3HABATEIbHON
NESATENIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX
uHpoOpMalMy, KPUTHUYECKH OLIEHUBAThb W  UHTEPIPETHPOBATh  HMHQPOpPMAIHIO,
MOJIy4aEMYI0 U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHUE SCHO, JIOTMYHO M TOYHO M3/1ararb CBOIO
TOYKY 3PEHMS, UCII0JIb30BAaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUL CBOETO
3HAHMA U HE3HAHUs, HOBBIX I103HABATEIbHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TNPUHATHA pelIeHuil, cooOpa3suTeNbHOCTh MU
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IIPEICTaBICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy XU TapMOHHIO MUDA;

npeomemmuuix:

c(OPMHPOBAHHOCTD MPEJIOKEHUI 0 MaTeMaTHKe KaK 4aCTb MUPOBOW KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHON IMBHJIM3ALMM, CIIOCOOAX ONUCAHUA SBJICHHH peallbHOro
MHpa Ha MaTEMaTUYECKOM S3bIKE;

c(OPMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMaTHYECKUX IOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYeCKUX MOJEIAX, IMO3BOJIAIOIIMX ONMCHIBATH U M3Yy4aTh Pa3HbIE IPOLECCHl U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOCHUS MaTEMaTHYECKUX
TEOpHI;

BJIAJICHAE METOJlaMU JOKa3aTeIbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W UPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH W HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIs TIOUCKA
IIyTH PELICHUI U WUIFOCTPALMK pEeLICHUs] YPAaBHEHUM U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOHCTBaX, BJAJCHHE YMCHHEM XapaKTEepHU30BaTh MOBEACHHE (DYHKIHA,
UCIIOJIb30BAHNUE  IIOJAYYEHHBIX 3HAYCHUM Ul ONMCAHMSA  aHalIU3a  PEalbHBIX
3aBUCHUMOCTCI;

BIIaJICHUE OCHOBHBIMU IOHATUAMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HMX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuueckue (Urypbl Ha depTekax, MOJENSIX U B PealbHOM MHUpE; NPUMEHEHHE
U3YyYEHHBIX CBOWCTB FreOMETpUYECKUX (GuUryp um Gopmyi aias pemeHus: reoMeTprUuecKux
3a/1a4 ¥ 33J1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(OpMUPOBAHHOCTh ~ NPEJCTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOW TEOPUH BEPOATHOCTEH; YMEHHE HAXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIUSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH;

BJIaJICHUEe HaBbIKaMu wucnosb3oBanus GeoGebra, AdvancedGrapher, Mathcad mnpwu
pELICHUH 3a/1a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, MHPOPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOU
nesTenbHOCTH. Llemn W 3amaun M3ydeHWs MaTeMaTHKH TPU OCBoeHuMU crernuainbHocTréd4.02.01
JlomikonbHOE 00pa3oBaHue(6a3oBas NOATOTOBKA).

AJITEBPA

Pa3BurHe noHATHSA O YMCTIE

Lenbie W paunoHanbHble uucna. JleficTBUTeNnbHbIE 4YHcha. [Ipubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucaa.
KopHu, crenenu u jiorapupmbi

Kopuu un crenmenn. KopHu HarypallbHOW CTENEHM M3 4uciaa M uX cBoiicTBa. (CremeHu ¢
palMoHaIbHBIMU MOKa3aTeNIAMU, UX CBOHCTBA. CTeneHM ¢ ACHCTBUTEIbHBIMU IOKA3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NOKa3ameem.

Jlorapudm. Jlorapupm wumciaa. OcCHOBHOE JIOTapUPMUICCKOE TOXKAECCTBO. JlecsaTHUHBICE U
HaTypasbHble orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  ajareopamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UppalMOHANIBHBIX, CTETIEHHBIX, MTOKA3aTEeNbHBIX U JTOTapU(PMUUECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamus

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUUCICHUNH. OUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpa3oBanue parOHAIBHBIX H UPPAIIMOHATBHBIX BRIPAKECHUH.

Perenue nppaimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue norapupMUIECKUX BBIPAKCHUN.

Pemenne norapudmuueckux ypaBHEHHIA.

Pemenue norapugmuueckux HEpaBEHCTB.

Pemrenue nokazaTenbHbIX ypaBHEHUI.

Pemenue nokasarenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yrna. BpamarensHoe apmkenne. CUHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCTa.

OcHOBHbBIE TPUTOHOMETPUUYECCKHE TOKIECCTBA

@opmynsl npuBeneHus. Popmynsl cinoxeHus. DopMyibl ynBoeHUs. Dopmynvl nOIOBUHHOZO
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHX (DYHKIUN B MPOU3BEICHHE W IMPOU3BEJIECHUS B
CyMMYy. Buipaosicenue mpuzonomempuieckux yHKyull uepes maHeeHc no108UHHO20 apeyMenma.

Tpuronomerpnyeckne ypaBHeHHUsl 1 HEPaBeHCTBA

[Ipocreiimme  TPUTOHOMETPUYECKUE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.



OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apPKTaHT€HC.
Ilpakmuueckue 3anamus

CooTHOUIEHNSI MEXIY TPUTOHOMETPUYECKUMHU (PYHKIUSMHU OHOTO apTyMEHTa.
[TpumenenunedopMy C10KeHHsI U ABOMHOIO apryMeHTa.

ToxnecTBeHHbIE TPe0OpPa30BaHUs TPUTOHOMETPUIECKUX BBIPAKCHUH.

Pemienue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

@yukuun. OO0IacTh omnpenencHUus U MHOXKECTBO 3HAYCHHWIA; rpaduk (QyHKIUU, TOCTPOSHUE
rpadukoB QpyHKUIMN, 38 JaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CaoiictBa  (yHknuM.  MOHOTOHHOCTb, YETHOCTbD, HEYETHOCTh,  OrPAHUYEHHOCTD,
NepUOANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HaHOOJIblIIee U HaMMEHbIIEEe 3HAUCHUS,
TOYKH 3KcTpeMyma. ['padmueckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasbHBIX TMpolieccaXx U sABIEHUSX. Apudmernueckue omnepauuu Haa (yHkuusMu. CroxxHas
bynkuus (koMno3unuus). Ilonamue o Henpepvl8HOCMU QYHKYUU.

Oo0patuble dyukuuun. Obracmv onpedeneHusi u o061ACMb 3HAYeHUL 0OpamHoU GYHKYUU.
I'paghux obpamnou ¢hynxyuu.

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

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapainenbHBIE MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OcCei
KOOPJAMHAT, U CUMMETPHUSl OTHOCHUTEJIbHO Hayalia KOOPJAWMHAT, CUMMETPHUS OTHOCUTEIBHO MPSAMOMN
Y=X, pacTs’)K€HHE U CXKaTUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenne rpadpukoB QyHKIUH.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IMocnenoBareabHocTH. CrIOCOOBI 3a1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoena  MOHOMOHHOU
oepanuuenHou  nocredosamenvrHocmu. CyMMHpOBaHUE —IOciefoBaTenbHOCTeH. beckoHeuHo
yObIBaroI1asi TeOMETpUYECKasi IPOrPeCcCHs U €e CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUECKUHN U (PU3NUECKUIT CMBICII.
VYpaBHeHue kacateiabHOW K rpaguky QyHkuuu. [IpousBojHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3J€MEHTAapHbIX (yHKIMA. [IpuMeHeHHe NTPOU3BOAHON K
ucciaenoBaHul0 (YHKIWA W TOCTPOCHUIO TpadukoB. [Ipouzeoonvie oOpammuou GyHKyuu u
KOMNO3uyuy hyHKYu.

[Ipumeps! ucnonb30BaHMs MPOU3BOIHOM 711 HAX0XK/IEHUS! HAWTYULIEro pelIeHUs B IPUKIIaTHBIX
3aavax. BTopas npousBojiHas, ee reoMeTprUuecKuil U Gpu3ndeckuil cMpici. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (hOPMYITOi U TpaduKOM.

IlepBooOpa3nas u uHTerpaji. l[IpumeHeHHE ONpeAeNeHHOr0 HMHTErpajia JUlsli HaXOXACHHUS
wiomaad KpuBosivHenHHoW Tpameuuu. Popmyna HeroTtona-JleiOnuna. [Ipumepsl npumeHeHUs
UHTerpaja B (PU3NKe U T€OMETPUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.

JubdepennrpoBanne CI0KHBIX (YHKITUAH.

[TpumMeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA.
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Brruncienue HCOMPCACIICHHLIX UHTCTPAJIOB.
Brrancienue OIMPECACIICHHBIX HHTEI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHHs M cHCTeMbl ypaBHeHUil. PainuoHanbHbIE, MPpAaLMOHAIBHBIC, IOKA3aTElIbHbIC U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI UX pelIeHUS (pa3oKeHUEe Ha MHOXHUTENHU, BBEJCHHE HOBBIX HEH3BECTHBIX,
MOJICTAHOBKA, rpa)UIeCKHil METON).

HepaBencrBa. PannoHanpHble, MppalMOHAJIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHUS.

Hcnoab3oBanue ¢cBOMCTB U rpadukoB PyHKIUI NPU pellleHMH YPABHEHUd M HEPABEHCTB.
Meton untepBaioB. M300paxeHne Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBA PEILICHUN ypaBHEHUI
Y HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHYeCKUX METOJAOB JUIsl PEUICHUsl COJEp KaTelIbHbIX 3a7a4 U3 Pa3IMYHbIX
o0JacTeil HayKH U TPaKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pelrenne HepaBeHCTB ¢ MOMOIIBIO METOAA HHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUN.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOATHOCTEM
DJIeMeHTbl KOMOMHATOPUKH

OcHoBHbIE MOHATHS KOMOWHATOPHKHU. 3a/1a4ydl Ha MOJCUET YUCIa pa3MElleHUH, MepecTaHOBOK,
coueranuil. Pemenune 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronpHuk [lackams.

DJIeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHEe, BEpOATHOCTh COOBITHSA, CIOXKEHME U YMHOXKEHUE BeposTHocTel. [lowamue o
He3asucumMocmu cooblmutl. JJUCKpemuas ciydainas 6eIuduta, 3aKkon ee pacnpeoenenus. Yucnogvle
xapakxmepucmuxu OUCKpemHoul Cryyatinou eauyunsl. Ilonamue o 3akone 6016wuUX yucer.

J1eMeHThI MaTEMAaTHYECKOH CTaTUCTUKH

[IpencraBnenne MaHHBIX (TaONUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vlboOpKa, cpedHee apugpmemuyeckoe, meouana. Illowasmue o 3a0auax mamemamudeckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6epoSmHOCIHbIX Memo008.
Ilpakmuueckue 3anamusn
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneH i, COYeTaHNH 1 IEPECTAHOBOK.

I'EOMETPUA



IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue [BYX HpsSMbIX B IpocTpaHcTBe. [lapamienbHOCTh HpsIMOH U
wiockoctd. IlapamnensHocTs  miockocTeidt. IleprneHauKyIsIpHOCT, MPSAMOM UM IIOCKOCTH.
[TapamtensHOCTh MUIOCKOCTEN. [leprneHauKynsApHOCTH HpsAMOM M IuIocKocTH. [leprnieHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSAMON M IUIOCKOCTBIO. JIBYrpaHHBIN yroj. YToj MeXay MIOCKOCTAMM.
[lepneHUKyYISAPHOCTD JBYX INIOCKOCTEN.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MapajuIeIbHBIA MEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapamnensHoe mpoekTtupoBanue. Ilowaos opmoeonanrvholi  npoexyuu. V3o0paxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTrpaHHUKa. Passepmka. MHozocpannvie yenvl. Buinykivie
MHo2oeparHuku. Teopema Junepa.

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

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

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

Ceuenus Ky0a, IpU3MbI U MTUPAMUJIBL.

[IpencraBienre o MpaBUIIBHBIX MHOTOTpaHHMKAaX (TeTpa’zpe, KyOe, OKTa’Jpe, AOAEKa’rape U
HUKOCAdIpe).

TeJia ¥ MOBEPXHOCTH BpallleHUS

Muwmaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbICOTa, OOKOBas IOBEPXHOCTH,
oOpa3yroias, pa3BepTka. OceBble CEUeHUS U CEUEHUS, TapaJlIeIbHbIE OCHOBAHMUIO.
Hlap u cepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

HN3menennus B reomeTpuu

O06mwem u ero u3mepenue. MHrerpanbHas popmyna o0bema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyIThl
o0beMa nupamuibl U KoHyca. @opMyiiel 00beMa 11apa U IIomaan chepsl.

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

KOOplII/IHaTI)I U BEKTOPbLI

[IpsimoyronbHas (IekapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXTY
JBYMS TOUKaMH. Y paBHEHUSI C(EpPbl, nI0CKOCMU U NPAMOU.

Bextopsl. Monynbs BekTopa. PaBeHcTBO BekTOopoB. Cii0kKeHHEe BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasnoskeHue BekTOpa IO HAMpaBICHUSAM. YIOJ MEXIy AByMs Bekropamu. IIpoexnus
BEKTOpa Ha ock. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanne KOOpAUHAT U BEKTOPOB IIPU PEILIEHUU MATEMAaTUYECKUX U IIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[lepnieHqUKYISAp U HAKIOHHAS K TUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPIMHATHBIN METO/.

Brruucienne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIlleHHs!.
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Tembl 17151 caMOCTOSITEILHON PaboThI

Henpepsisabie 1po6u.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
[TapanmnensHOE MPOSKTHPOBAHHE.

Cpennuie 3HaYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3amaHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrioxeHue TapMOHUYECKUX KOJICOaHHIA.

['paduyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[TonsTue muddepeHuana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyuu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IIaPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzanuu copepkaHus 00IIE00pa30BaTENLHON TUCHUIUIMHBL «MaremaTuka» B
npenenax ocoenus: OITOII CITO no cnenmansHocT 44.02.01 [lomkonsHOe oOpa3oBanue (6azoBas
MOJIrOTOBKA) MaKCUMallbHas yyeOHasi Harpy3ka o0yJaromuxcs cocTaBisier — 234 yaca, B TOM YHUCIIe
aymuTopHas (o0s3aTenbHast) yaeOHas Harpy3ka oOydJaroImuxcs, BKIIOYAs MPAKTUUECKUE 3aHATHUSA, -
156 yacoB, BHeayaUTOpHAs CaMOCTOSATENIbHAs paboTa oOydarommxcs — 66 4yacoB, KOHCYJIbTAIlUU —
12 yacos.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHAsi yueOHAasi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4HcJie:
JIEKIUH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE NOHATHS O yHCIIe 6 4 2

2. KopHu, crernienu u gorapudMbl 22 8 14

3. IlpsiMbIe ¥ TIJIOCKOCTH B IPOCTPAHCTBE 8 6 2

4. KomOuHaTopuka 8 6 2

5. KoopauHaThl U BEKTOPBI 8 6 2

6. OCHOBBI TPUTOHOMETPUU 22 14 8

7. OyHKIMH U TpaduKh 14 12 2

8. MHOTrOrpaHHUKH U KpYIJIblE Tella 14 12 2

9. Hauana maremMaTnyeckoro aHaimmsa 20 14 6

10. MHTErpan u ero npuMeHeHne 10 6 4

11. DneMeHTBI TeOpHH BEPOSTHOCTEH | 8 8 -

MaTeMaTHYeCKOM CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 14 10 4

Hroro 156 108 48

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas pabora 66
Koncynpranuun 12
[IpomexyrouHas atTectanus B popme nudepeHInpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero \ 234
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

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

WH(POPMAITMOHHBIX TEXHOJOTHUIX U MPAKTUYECKOMN JACATEIHBHOCTH.
O3HakoMJIeHHE € LEMsIMH M 3a/layaMd HM3yYEHUsS MaTEMaTUKH TpHU
ocBoeHuucnenuaabaoctr44.02.01 JomxkonpHoe 0Opa3oBaHueE.

AJI'EBPA

PazBurHe noHsiTusi 0
qucie

Bremonnenne apudmernyeckux JEHCTBUM HaJA YMCIaMH, COYeTas
YCTHBIE U NNCbMEHHBIE IPUEMBI.

Haxoxnenue npuOIMKEHHBIX 3HAYCHUH BEIMYMH U TOTPEHIHOCTEH
BBIYUCIICHUH (aOCOMIOTHON M OTHOCHTEIBHOH); CPAaBHEHHE UYMCIIOBBIX
BBIPKEHHUM.

HaxoxaeHne omuOoK B MPeoOPa30OBAHUSIX M BBIYUCICHUSX (OTHOCUTCS
KO BCEM IIYHKTaM IMPOrPaMMBbI)

Kopnn, CTeleHHu,
Jorapu(pmbl

O3HakoMJIeHME C TIOHATHEM KOpHSA N-il CTENeHH, CBONCTBAMU
pasivKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.

DOopMyJIMPOBAaHUE OIIPEACICHUS KOPHS U CBOMCTB KOPHEH, BBIIIOJIHEHUE
IIPUKUAKY 3HAYECHUS KOPHS.

[IpeoOpa3oBanre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpKAIIUX
pasuKabl.

Beimonnenne pacueToB 1o GopMyiaM, COAEpKALINM  PaJUKAaIIbI,
OCYILECTBIISS1 HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenne paBHOCWIBHOCTH BbIpaXeHHM C panukanamu. Pemenue
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJIEHHE C TOHITHEM CTETNIEHH C JeMCTBUTEIBHBIM [T0KA3aTEIEM.
HaxoxxneHnue 3HaYeHMH CTENEeHH, HUCHOJIb3ysd MpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchiBaHUE KOpHA N-ii CTeNeHW B BHJE CTENEHU C JIPOOHBIM
MoKa3aTeJieM U Ha00OopOT.

QopMynIMpOBaHUE CBOWCTB CTEIEHEH. BbIUKCIIeHHE CTENeHe ¢
palMOHAIBHBIM  I10KA3aTEJIEM, BBIIOJHEHUE NPUKHUJIKM 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKka3aTebHbIX YPaBHEHUN.
O3HakoMJIEHHE ¢ PUMEHEHHEM KOPHEH M CTENEHEN NMPH BBIYMCICHUU
CpPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM cedeHuu». PelieHue
IIPUKJIAJIHBIX 33124 Ha CJIOXKHBIE NTPOIIEHTHI

IIpeodpa3oBanue
ajnredOpamyecKkux
BbIPAKEHUH

Beimonnenue mnpeoOpa3oBaHUl BBIpAXKEHWH, NpUMeHeHue (opmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapu(hMOB.
Onpeznenenve o0jacTH JOMYCTUMBIX 3HAUYEHHUH JorapudMuyeckoro
BbIpaxkeHHsl. Pemienue norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE MIOHATUSA

N3yuenune paguaHHOTrO METOAA U3MEPEHHUSI YIJIOB BPAIICHUS U UX CBS3H
¢ rpagycHoit Mepoit. M3o0paskeHne yriioB BpalleHUs Ha OKPY>KHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

®opMynupoBaHHE ONpPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUHM JUIs
YIJIOB IMOBOPOTa M OCTPBIX YIVIOB IHPSIMOYTOJIBHOTO TPEYrOJbHHKA H
00BSICHEHNE UX B3aUMOCBSI3H.
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OcHoBHbIE [IpuMeHEHHE  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUIUH 1O OIHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yueHre OCHOBHBIX (OPMYIT TPUTOHOMETPUHU: (POPMYIIBI CIOKEHUS,
npocreimux yIIBOCHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJICHUE U IIPOU3BEACHHUA B CYMMY U IIPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAKEHHA U
YIPOILEHHUS €rO.
O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK Ha €JUHUYHOU
OKPYKHOCTH M IPUMEHEHHE UX I BBIBOAA (hOPMYJT IPUBEICHHSI
IIpocreiimme Pemennie mo dopMynaM ¥ TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPaBHEHUH.
YPaBHeHHUA u| [Ipumenenne oOIMX METOAOB pEIIEHUs YpaBHEHWH (IpUBEIEHHE K
HepaBeHCTBa JMHEHHOMY, KBaJpaTHOMY, METO/l pa3JI0KEHUSI HA MHOXKHUTEIHU, 3aMEHbI
HNEPEMEHHOI) IPU PEeLIeHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMenue OTMEYaTh Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunyc, O3HaKOMJICHHE C TIOHSATHEM O0PaTHBIX TPUTOHOMETPHUECKUX ()YHKIIHH.
APKKOCHHYC, W3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€Hca YncIa,

APKTAHI'CHC YACJIa

dbopMmynupoBaHUEe HX, H300paXCHHUE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEIICHUU YpaBHEHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.

IlonsiTHe 0
HeINpPepbIBHOCTH
byHkuun

O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOMN, NMPUMEPAMH 3aBHCHUMOCTEU
MEXIY IIEPEMEHHBIMU.

O3HakoMJIEHHE C TIOHATHEM TIpaduka, ONpeseieHne MPUHAIEKHOCTH
Touku rpaduxky ¢yHkuuu. OmnpezneneHue mno Qopmysie npocTenieit
3aBUCUMOCTH, BHAa ee rpadpuka. Beipaxenue mo ¢opmyne onHOU
MIEPEMEHHOM Yepe3 Apyrue.

O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHUE €TO.
HaxoxneHnue obnactu onpesiesieHus U 001acTy 3Ha4YeHUH pyHKInN

CBoiicTBa QyHKIUH.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Mpolueccax
U SIBJICHUSX

O3HakomJieHHE ¢ HpuMepaMu (QYHKLIHMOHAJIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHbBIX TUCHUIUINH.

O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYXKIEHUSAMU HEKOTOPBIX
CBOICTB JIMHEHHOM M  KBaJpaTUYHOW  (QYHKIMH, MpoOBeIEHUE
UCCIIE/IOBaHMsI JIMHEHHOM, KyCOYHO-TMHEHHOH, ApoOHO-IMHEHHON u
KBaJZpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. [locTpoenue u
yreHue rpa¢pukoB pyHkuuil. MccnenoBanue GyHKIUH.

CocraBnenue BUAOB (YHKIUH 10 JaHHOMY YCIIOBHIO, PELICHHE 3aJ]1ad
Ha 3KCTPEMYM.

Brimonnenune npeoOpa3oBanuii rpaduka GyHKIuM

Oo0paTHble pyHKIMHN

Wzydyenue nonamus obpamuot ¢yHkyuu, onpedeieHue 6uda u
nocmpoeHue epaguxa oopamuou QyHKyuuU, HaAxoxcoeHue ee obaacmu
onpedenenus u oonacmu 3uadenuti. [IpuMeHneHne cBOMCTB GyHKIUN TpU
WCCJICJIOBAaHUH YPAaBHCHUU U PEIICHHUH 33124 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSTHEM CIIOKHOU (QYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Beruucnenue 3HaueHnit GyHKIUH O 3HAUEHUIO apTyMEHTa.
Omnpenenenne MOJOKEHUSI TOUKM Ha Tpaduke MO ee KOopAuHATaMm U
HA000pOT.

Hcnonp3oBanne cBOWCTB (PYHKITUHN JJIT CPAaBHEHUS 3HAYCHHH CTETICHEH

pyHKkumnu. U JIOrapu(MoB.
OopaTtHble [Toctpoenue rpaduKoOB CTENEHHBIX U JJOTapU(PMHUUECKUX PYHKIIHH.
TpUroHOMeTpuYecKue | PerieHne mokasaTenbHBIX W JIOTAapU(PMUYECKHX YpaBHEHUH W
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$yHKIMH HEPaBEHCTB 110 M3BECTHBIM anropurMaM. O3HAaKOMIIEHHE C MOHATHEM
HETPEPHIBHON TNeproAnyYeckord (GyHKUIUHU, (HopMyaupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, IOCTPOECHUE UX IPa(UKOB.
O3HaKkOMJICHHE C MTOHATHEM TapMOHMYECKHX KOJICOAHUN M MpUMepamMu
rapMOHUYECKUX KojeOaHWH A ONHMCAHUS MPOLECCOB B (U3UKE U
JOpyrux o0JacTsax 3HaHUS.
O3HakoMJIeHHE C HOHATHEM pa3pbIBHOM NEpuOIUYecKO (yHKUHUH,
¢bopMynHpOBaHUE CBOWMCTB TAaHT€HCA W KOTAaHTEHCA, MOCTPOCHUE HUX
rpaduKoB.
[IpumeHenne  CBOMCTB  (YHKUMH  JUIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUTOHOMETPUUYECKUX
YPaBHEHUM.
Ilocmpoenue zpaghukosobpammubix mMpucOHOMemMpudecKux QyHKyun u
onpeoeneHue no 2papuKam ux ceoucms.
Beinonnenue npeobpa3zoBaHus rpaguKoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A
MocaenoBarenbnocTu | O3HaAKOMJIEHHE € TOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

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

Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHOCHI.
O3HaKOMJIEHHE C BBIYUCIEHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO psaaa
Ha IOpUMEpe BBIYMCICHHUS CYMMbl OECKOHEYHO  yObIBaroIei
r€OMETPUYECKON IIPOTPECCUM.

Pemenne 3amau Ha npuMeHeHHE (GOPMYNBI CyMMbl OECKOHEYHO
yObIBaIOILIEH r€OMETPUUECKON TPOrPECCUU

IpousBoanassi u ee| O3HaKOMIJICHHE C TIOHATHEM IIPOU3BOJHOM.
NpUMeHeHue W3zyuenne u GopMynupoBaHUE €€ MEXAaHHYECKOTO U T€OMETPUYECKOTO
CMBICJIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MMPOU3BOJHON HAa MpUMEpE
BBIYHUCIICHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOro Koddduimenta
KacaTeJIbHOM.
CocraBneHue ypaBHEHUs KacaTelIbHON B 00IIIEM BHJIE.
VYcBoenne mnpaBun  aud@depeHIUpoBaHUs, TaOMUIBl MPOU3BOIHBIX
AJIEMEHTApHbIX (QYHKIMM, NpumMeHeHHe i JuddepeHInpOBaHUS
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIUMU U TPOU3BOIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ TOMOIIBIO MPOM3BOJHOW HCCiIeNOBaHUS (YHKIUH,
3aJJaHHOI (POpMYITOH.
VYcraHoBiieHHE CBSI3M CBOMCTB (YHKIMHM M TNPOM3BOJHOW IO HX
rpapukam.
[IpumeHeHre NPOU3BOJHOM [JIsi PEUICHUS] 3a/ad HAa HaXO0XKICHHUE
HanOOJIBIIIEr0, HAUMEHBIIETO 3HAUCHHSI ¥ Ha HAX0XKJICHHE IKCTpEMyMa
IlepBooOpa3nas u| O3HaKOMIJIEHHUE C MOHSATHEM MHTErpaja U MepBooOpa3HoOM.
HHTErpaji W3yueHne npaBuiia BHIYUCICHUS NTepBOOOpa3HON U TeopemMbl HproToHa-
JleitOuuna.
Pemenne 3amad Ha CBsA3b MEpPBOOOPAa3HOM M ee MPOU3BOTHOM,
BBIUKCJIEHHE NTEPBOOOPa3HOM A JAHHON (PYHKIIMH.
Pemenne 3agau Ha DpPUMEHEHHME MHTErpajga JUisl BBIYHUCICHMS
(U3UYECKUX BEIMYMH U TIIOMACH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHust u| O3HaKOMJIEHHE €  TNPOCTEUIIMMH  CBEICHHSIMH O  KOPHAX
CHCTEeMbI YPABHEHHIl | anreOpandeckux ypaBHEHHM, MOHATHSAMH HCCIICAOBAHUS YpaBHEHHH U
HepaBencTBa M| CUCTEM ypaBHEHMII.
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CHCTEMbl HEPaBeHCTB
c ABYMS
nepeMeHHbIMHI

N3yuenne TeOpuM paBHOCHUIBHOCTH YPABHEHUHM WM €€ INPHUMEHEHMUS.
[ToBTOpEHHE 3amuCU pPELICHUS CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHui  ypaBHEHMM Ui CBEACHHMS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HPPALMOHANBHBIX, IIOKA3aTEIbHBIX H
TPUTOHOMETPUUECKUX YPaBHEHHUH U CUCTEM.

Hcnonp3oBaHne CBOWCTB W TpaduKOB (QYHKIUNA I PEIICHHS
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemennie ypaBHeHU C MPUMEHEHHEM BCeX MPHUEMOB (pa3liolKeHHE Ha
MHOJKUTEIHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  IOJICTAHOBKH,
rpauIecKoro MeTo1a).

Pemienue cuctem ypaBHEHHIA ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
OzHakomjieHME C OOMIMMH BOINPOCAMHU pEIIEHUH HEPaBeHCTB H
UCTIOIb30BaHUE CBOMCTB W TrpadukoB GYHKIMH TIpU  pEIICHUH
HEPaBEHCTB.

Pemenne HepaBeHCTB W CHCTEM HEPAaBEHCTB C IPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTH4YECKUX METO/I0B JUIs pelieHus
COJIepKaTeNNbHBIX 3a7]ad U3 Pa3IMYHBIX OOJacTell HAyKH U MPAKTHKH.
WuTepnpeTrpoBaHue pe3ysbTaTOB C YUETOM pealIbHbIX OIrPaHUYECHUN

JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoOBHBIE TOHATHUSA

W3yuyenue mnpaBuiga KOMOMHATOPUKM W INPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne koMOMHATOPHBIX 3a7ad METOJOM Iepedopa U IO MpPaBUITY
YMHOXEHHUS.
O3HakoMJIEHME C TOHATUAMHM KOMOWHATOPUKU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYJIaMHU JJIsl UX BBIYUCICHHUS.
OObsicHeHHE M TIpUMeHEeHHe (GOopMyJ JIJs BBIYUCIICHUS pPa3MEIlEeHUH,
IIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.
Oznakomienue ¢ GuHoMoM HetoToHa u Tpeyronpaukom Iackars.
PemenneM npakTHYECKHUX 3a4ad C MUCIOJIb30BAHUEM MOHATHI U MPaBUIT
KOMOMHATOPUKH
JIEeMEHTBI Teopuu| V3ydeHre KIACCHYECKOTO OIpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BBIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBienue O3HakOMJIEHME C MPEACTAaBICHUEM UHUCIOBBIX JAHHBIX M HX
AAHHBIX (Tabauubl,| XapaKTepUCTUKAMU.
AUArpaMMmBbl, Pemenne mnpakTHUecKuxX 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpagpuxn) BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa W IPUBEACHUE J0KA3aTEIbCTB IMPU3HAKOB B3aMMHOIO
PacCIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEM. Pacmio3HaBaHue Ha 4yeprekax U
MOJEIIAX PAa3JIMYHBIX CIIy4aeB B3aUMHOI'O PACIIOJIOKEHHS MPSAMBIX M
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUMN.

DopMyITUPOBAHUE OMPEACICHUM, MPU3HAKOB U CBOWCTB MapaATIIEIbHBIX
U NEPIEHAUKYJISPHBIX IUIOCKOCTEHN, ABYTPAHHBIX U JTMHEHHBIX YIJIOB.
BbIlTONHEHNE TIOCTPOEHUS YIJIOB MEXAY MPsAMBIMH, HOPSIMOM U
IIJIOCKOCTBIO, MEXKY INIOCKOCTSIMHU I10 OIMCAaHUIO U PACIIO3HABAHUE UX
Ha MOJIEIISX.

IIppuMeHeHHEe TIPU3HAKOB M CBOWCTB PACIOJIOKEHUS INPSIMBIX U
TJIOCKOCTEN MPH PEIICHUH 3a/1a4.
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N300pakeHre Ha pHUCYHKax UM KOHCTPYMPOBaHME Ha MOJEIAX
NEPIEHAUKYJIIPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSIMBIX, MapauIeIbHBIX
IUIOCKOCTEH, YIVIOB MEXIy HpsIMOM M IUIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOECHUS.

Pemenne 3agad  Ha  BBIUMCIICHHE TIE€OMETPUYECKMX  BEJIMYMH.
OnucelBaHME PAcCTOSTHUS OT TOYKM 1O IIOCKOCTH, OT NPSAMOH 110
IUIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXKIY CKpELIMBAIOIMMHUCS
NPSAMBIMH, MEXKAY POU3BOIBHBIME (DUTYpaMU B IIPOCTPAHCTBE.
DOpMyIMpPOBAaHUE U JTOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCTBOBaHMSI, CBOMCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHUE
cBoMX cyxaeHuid. OmnpeneneHue ¢ BBIYUCICHUE PACCTOSHUM B
npoctpaHctBe. IlpuMeHenue ¢opMmyn M TeopeM IUIAHUMETPUM AJIS
peuieHus 3aaay.

O3HakOMJICHHE C MOHATHEM MapaUIEIbHOIO NPOEKTUPOBAHUS MU €T0
cBoiictBamMu. Dopmyruposanue meopemvl 0 NAOWAOU OPMO2OHANLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHnenue Teopuu 111 000CHOBAaHUS IOCTPOECHUM U BHIYMCICHUH.
ApPryMEHTHUpOBAaHUE CBOUX CYXKJIECHUH O B3aUMHOM paclOJIOKEHUU
IPOCTPAHCTBEHHBIX (DUTYD

MHOrorpaHHuKHa

Onucanne M XapakTepUCTHKA pa3IUYHBIX BUIOB MHOIOI'DAaHHUKOB,
IIEPEYHCICHNUE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHUKOB U BBIIOJIHEHHE IOCTPOEHHUsS Ha
N300paXEHUSIX U MOJIENISIX MHOTOTPaHHUKOB.

BbruncneHue JIMHEHWHBIX 3J€MEHTOB U YINIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUH.
XapakTepucruka u n3o0pakeHue CEYeHMUH, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE TIJIOMAEH TOBEPXHOCTEMN.

[Toctpoenne mpocTeMIMX cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[Tpumenenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.

O3HakoMieHHME €  BHJAMU  CHUMMETPHUM B IIPOCTPAHCTBE,
dbopMynupOBaHHE  OMpEACIEHUM W  CBOMCTB.  XapaKTepUCTHKA
CUMMETPHUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mNpuUOOpPETEHHBIX 3HAHMM JUIsI  HUCCIENOBaHHUA MU
MOJICIIMPOBAHUs HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOT'OIPAaHHUKOB U BBITIOJTHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJ1a4

Tena u mnoBepxHOCTH
BpallleHus

O3HakOMJIEHME C BHJAaMU Tell BpalleHus, (OPMYIUPOBAHUE UX
ONpEAEICHUN U CBOMCTB.

DopMyIHpPOBAHUE TEOPEM O CEUECHMH IIapa IIOCKOCTHIO U IMIJIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka ©W H300pakeHHWE TN BpalleHUs, WX pPa3BepTKH,
CeUCHUS.

Pemenne 3amay  Ha TOCTPOEHUE CEUYEHMH, BBIYMCICHHE JUIHH,
paccrosHui, yriaoB, Iom@azned. IlpoBeneHne  mOKa3aTeNbHBIX
paccyXJIeHUM MpHU PelIeHnH 3aau.

IIpuMeHeHne CBOMCTB CHMMETPUH IIpM pELIEHWH 3aJad Ha Tena
BpallleHusl, KOMOMHAIINIO TE.

N300pakeHre OCHOBHBIX KPYIJIBIX T€JI W BBIIIOJIHEHHE PHUCYHKA TIO
YCIIOBHIO 33J1a41

N3mepenus B

O3HaKkoMJICGHHE C IIOHATHUSIMH momain H 06”beMa, dKCuoMaMu H
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reoMeTpuu

CBOMCTBaMH.

Pemienne 3amau Ha BBIYHMCICHHE IUIOIMIAACH IUIOCKHX (QHUIYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYI U (GaKTOB U3 IUIAHUMETPHH.
N3ydyeHne TeopeM O BBIUUCIEHMM OOBEMOB IPOCTPAHCTBEHHBIX TEJ,
peleHue 3ajad Ha IpUMeHeHHe (OpMYJT BBIUMCIIEHUS 00bEMOB.
W3yuenne ¢opmyn Il BBIYUCICHHS IUIOMIA/EH MOBEPXHOCTEH
MHOT'OTPaHHHUKOB U TE€JI BPALICHMUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IUIOLIAId TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIYMCICHME  IUIOHIANEH  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunarsi
BEKTOPbI

O3HakoMJIeHHE C NOHATHEM BeKTopa. M3yueHue nekapToBON CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHHUE IO 3aJaHHBIM KOOpJHWHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeK. HaxoxeHue
YPaBHEHHI OKPYKHOCTH, CHEpbI, TUIOCKOCTH. BBIYrcIeHne paccTosHUM
MEXIY TOUKAMH.

N3ydeHune CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IprumeHneHne Teoprn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yuenue  CKalsipHOTO  NPOU3BEIAECHUS  BEKTOPOB,  BEKTOPHOIO
yYpaBHEHUS MPSMOW M IUIOCKOCTU. [IpuMeHeHue Teopuu npu pemeHuu
3a/1a4 Ha JEUCTBUS C BEKTOpPaMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIeHUE C JI0Ka3aTeJbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCHOJIb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHHME ITPOT' PAMMBI YYEBHOM JUCIHUAIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

JUis  peanmzanuu  IporpaMMbl  y4eOHOH  JUCLMIUIMHBI — IPEAYCMOTPEH  KaOuWHeT
«MaTeMaTu4eckux nucturiinay (Nel5/27), ocHameHHbIH 000py10BaHHEM:

1.Jlocka ayautopHasi;

2. Pa3gaTo4uHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HICTOYHUKH:

1.boromonoB, H.B. Marematuka .  y4eOHMK IS cpeaHero  NpodeCCHOHAIBHOTO
oOpa3zoBanus [a1ekTpoHHbI pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. NaH. —
M. : UznarennctBo FOpaiit, 2022. — 401 ¢c. — Pexxum mocryma: https://urait.ru/bcode/489612

JonoJHUTe/IbHbIE HCTOYHUKM:

1.boromomnos, H. B. ITlpaktuyeckue 3anatus mo matemaTuke B 2 4. Yacte 1 : yueOHOE mmocobue s
cpenHero mpodeccHoHalIbHOrO — oOpa3oBaHus [3aekTpoHHBIM pecypc] / H. B. Boromomos. —
OnektpoH. gaH.— M.: MWsparensctBo  IOpaiit, 2022.— 326c.— Pexum gocryna:
https://urait.ru/bcode/490666

2.boromomnos, H. B. Tlpaktuueckue 3ansatus mo maremaruke B 2 4. Yacts 2 : yyeOHOe ocobue s
cpenHero mpodeccuoHalbHOTO oOpa3zoBaHust  [3nekTpoHHBI  pecypc]/ H. B. boromosnos. —
OnexktpoH. gaH.— M.: HMzmarensctBo IOpaiit, 2022.— 251c.— Pexum pgocryna:
https://urait.ru/bcode/490667

3. boromomoB, H.B. Anrebpa u Havana aHanu3a: YydeOHOE TOCOOME IS CpPETHETO
npodeccuoHaibHOTO 00pazoBaHus [dnekTpoHHBINA pecypc|/ H. B. boromosnos. — DnekTpoH. naH. —
M. : Uznatenncto Opaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonoB, H.B. Teomerpus: yueOHOoe mnocobue il CpeaHEero MpodeccrnoHalbHOTO
oOpasoBanus [d1ekTpoHHBIH pecypc]/ H. B. boromonos. — Dnektpon. naH. — M. : M3marenbcTBo
IOpaiit, 2022. — 108 ¢. — Pesxum mocrtyma: https://urait.ru/bcode/489978

3.2.1 Undopmauuonnsie u HuppoBbIe TEXHOJIOTHH (IPOrpaMMHOe odecrieyeHue,
coBpeMeHHbIe npodeccnoHaNbHbIe 0a3bl JAHHBIX M1 HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI)

VYyeOHnast quciumuiiHa (MOyJib) MpelycMaTpuBaeT OCBOEHNE HH()OPMALIMOHHBIX U U(POBBIX
TeXHOJOTHH. Peanmuzanust mUQpPOBBIX TEXHOJOTHH B 00pa3oBaTeIbHOM IPOCTPAHCTBE SIBIISAETCS
OMHOW W3  BaXHEWmUMX  1ened  oOpa3oBaHus,  Jaromiell  BO3MOXKHOCTh  pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYYAIOIIMXCS KaK OyIyIIuX BBICOKOKBAJIU(HUIIMPOBAHHBIX
CHEIHaUCTOB.

[{udpoBbie TEXHOIOTHH MPEIYCMATPUBAIOT pa3BUTHE HABBIKOB 3((EKTUBHOTO PELICHUS 33134
npodeccnoHanbHOT0, COLMAIBLHOTO, JINYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BAHUEM Pa3IMYHbIX BUJIOB
KOMMYHHUKAIIMOHHBIX TexHOoJorui.  OcBoeHHe NM(POBBIX TEXHOJIOTUH B paMKax JTaHHOM
JTUCHUIUIMHBL (MOJyJIsl) OPHUEHTHPOBAHO Ha CIIOCOOHOCTh 0€30MacHO M HaJUJIeKalluM 00pa3oM
nojyyaThb JIOCTYI, YOpPaBlsATb, HWHTEIPUPOBaTb, OOMEHMBAThHCS, OLEHUBATb M  CO3/1aBaTh
“HpOpMAIIUIO C TOMOINBI0 IU(GPOBBIX YCTPOMCTB M CETEBBIX TeXHOJOTUH. DopMHUpOBaHUE
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U(POBON KOMIIETEHTHOCTH MpEINoiaraeT padoTy € JaHHBIMHU, BIIAJICHUE HHCTPYMEHTAMH IS
KOMMYHHUKAaIUU.

3.2.2 DJIeKTPOHHO-0U0JINOTEeYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. OO0 «2BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024 Ne
0/u (CereBast aneKTpOHHAs1 OMOJIMOTEKA)

2. baza gaHHBIX 3MEKTPOHHBIX HHpopMaroHHbIX pecypcoB PI'BHY INHCXB (morosop mno
o0ecIeueHnI0 JIOCTyIa K AJIEKTPOHHBIM HHpopManuoHHbIM pecypcam PI'BHY IHHCXB uyepes
tepmunan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHas Oubmmoreunas cucrema «HammonanbHbId H(POBON pecypc «PyKOHT»:
Komnekiuu «bazossiii maccuB» u «Kosoc-c. Cenbckoe xosstiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHHWe YCIYT MO MpeaoCcTaBiIeHUIo qocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnextponHoe mzaarensctBo FOPAUTy (https://urait.ru/) (1oroBop Ha okasaHHe
YCIYT 10 TIPENOCTaBICHUIO JOCTynma K oOpazoBatenbHOM Mmiatdhopme OOO «DIeKTpOHHOE
m3matenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOIMOTeUHas cuctema «Bepuaackwmii»y (https://vernadsky-lib.ru) (morosop
Ha 0e3B03Me3THOE HCIIONIb30BaHKe pou3BeaeHuit oT 26.03.2020 Ne 14/20/25)

6. basza manueix HDOB «HammonameHas siaekTpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmtoueHnun k HOb u npenocrasnenun gocryna k oobektam HOb ot 01.08.2018 Ne
101/HDOb/4712)

7. CornameHne O COTPYAHHYECTBE II0 OKa3aHUIO OUOIMOTEYHO-WH(OPMAIMOHHBIX U
COLIMOKYIIBTYPHBIX YCIAYr TMOJb30BaTENIIM YHHUBEPCUTETa W3 4YHCIIa HWHBAIUIOB IO 3PEHHUIO,
CITA0OBUIAIINX, MHBAIHIOB IPYTHX KAaTETOPUW ¢ OTPAaHWYCHHBIM JIOCTYIIOM K WH(GOpPMAIWH, JIHII,
UMEIOIUX TPyAHOCTU ¢ yTeHueM IMiockorneyatHoro tekcra TOI'BYK «TamOoBckas obrmacTHas
yHUBepcasibHass HayuHas OuOmmoreka wuM. A.C. [lymxkuna»  (https://www.tambovlib.ru)
(cornmamenue o cotpyanuyectse oT 16.09.2021 No 6/H)

3.2.3 UndopMmannoHHble CIPABOYHBbIE CHCTEMBbI
1. CnpaBounas mpaBoBasi cuctemMa Koncynprantllmroc (oroBop MOCTaBKH, amanTalid H
conpoBoxaAeHUs dKk3eMIuIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnekTpoHHbIN nepuoanyeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (morosop Ha ycinyru no
conpoBokaeHunio oT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemeHHbIe NpodeccHoHANbHBIE 0a3bl JAHHBIX

1. ba3za pgaHHBIX HOPMATUBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTeIbHON
nporpammsl «PocmeTony (norosop ot 15.08.2023 Ne 542/2023)

2. baza mamnmpix Hayuno#t snextponnorr OmOmmorekn eLIBRARY.RU — poccuiickuit
MH(POPMAIIMOHHO-aHAIUTHYECKUH TMOpTall B OO0JIACTM HAyKH, TEXHOJOTMHM, MEIUIMHBI U
obpasosanwus - https://elibrary.ru/

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

4. OrtkpeiTele JnaHHble @DenepanbHON  CIYyKObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

3.2.5. JIueH3MOHHOE U CBOOOJHO pacpocTpaHsaeMoe NPOrpaMMHoOe obecrnieueHue, B
TOM YHCJIE 0T€4eCTBEHHOT0 MPON3BOCTBA
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HanmenoBanue Paszpabor JoctymH Ccpuika Ha PexBu3UTHI
yuk [10 OCTh Enunslit peectp MOATBEPKAAIOILETO
(mpaBoobnanaTens| (IMIEH3UOHHOE, | POCCHHCKUX MPOTpPaMM IOKyMeHTa (TIpH
) CcBOOOHO s OBM u B]] (ipu HaJIMY1H)
pacmpocTpaHsieMo HAJIMYIHN)
e)
Microsoft Microsof] Jlunensu - Jlunen3us
Windows, Corporation OHHOE ot 04.06.2015 Ne
Office 65291651 cpok
Professional JiecTBHs: OeCCPOUHO
AHTHBHpPYCHOE AO JIntieHsu https://reestr.di Cy6uuiieH31o
MPOTPaMMHOE «Jlaboparopwust OHHOE gital.gov.ru/reestr/3665| wuubIit orosop ¢ OO0
obecreuenne Kaspersky| Kacmepckoro» 74/?sphrase_id=415165 «Codrekc» oT
Endpoint Security mis (Poccus) 24.10.2023 Ne 6/H,
O6usHeca CPOK JIEHCTBUS: C
22.11.2023 mo
22.11.2024
MoitOduc 000 JluteHsu https://reestr.di Konrpakr ¢
CraHapTHBIH - «HoBbIe OHHOE gital.gov.ru/reestr/3016 000 «PybukoH»
OducHbrit o0rayHbIe 31/?sphrase_id=269844 ot 24.04.2019
HakeT [Uisi paboTh ¢ TEXHOJIOT D) 4 Neo
JIOKYMEHTaMH U IOYTOH (Poccus) 0364100000819000012
(myoffice.ru) CPOK JICHCTBUSL:
6eccpoyHo
OducHbIi AO «P7» JlutieH3u https://reestr.di Kontpakr ¢
maKker OHHOE gital.gov.ru/reestr/3066 000 «Codrekc»
«P7-Oducy 68/?sphrase_id=443504 or 24.10.2023
(meckromHast 1 Ne
BEpCHs) 0364100000823000007
CPOK JEHCTBHUSL:
O6eccpoyHO
OrnepannoHHast 000 JIureHsu https://reestr.di KonTpakr ¢
cucteMa «AJBT "BazanbT OHHOE gital.gov.ru/reestr/3032 000 «Codrerc»
O6paszoBanue» cBoboIHOE 62/?sphrase_id=443501 or 24.10.2023
MIPOTpaMMHOE 5 Ne
obecreuenue" 0364100000823000007
CPOK JEHCTBHUSL:
O6eccpoyHO
[Iporpammuas AO JluueHsu https://reestr.di JIunieH3MOHHBI
crcreMa JuIs «AHTHIUIATHAT» OHHOE gital.gov.ru/reestr/3033 it norosop ¢ AO
0BOHapyKEeHHsI (Poccus) 50/?sphrase_id=269818| «AmnTHILUIarHaT» OT
TEKCTOBBIX 6 23.05.2024 Ne 8151,
3aMMCTBOBaHUI B CPOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 23.05.2024 o
paboTax « AHTHILIArHAaT 22.05.2025
BVY3»
(https://docs.antiplagiau
S.ru)
Acrobat Adobe CBobonH - -
Reader Systems 0
- IPOCMOTP pacrpocTpaHseMo
nokymeHntoB PDF, [
DjvuU
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Foxit Reader Foxit CB00OIH - -

- IPOCMOTP Corporation 0
nokyMmeHToB PDF, pacupocTpaHsieMo
DjvuU e

3.2.6. Pecypcbl nHpOPMALHMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTEpHET»

1. CDTOwiki: 6a3a 3nanuii mo uuposoii Tpanchopmanuu https://cdto.wiki/
3.2.7. u¢poBbie HHCTPYMEHTHI, IPUMeEHsieMble B 00pa30BaTeJILHOM Npoliecce

1. LMS-miardopma Moodle
2. Bupryanbnas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. Buptyanbnas nocka Padlet: https://ru.padlet.com
5. Oo6naunsie cepBucsl: SAnmekc./Juck, Obmako Mail.ru
6. Cepsucsl onpocos: Suaekc.@opmsr, MyQuiz
7. Cepsucsl Buaeocss3u: SAunexc. Tenemoct, Webinar.ru
8. CepBuc coBMecCTHOM paboTbl Haa mnpoekTamu ans  Hebonbmux rpymn  Trello

http://www.trello.com

3.2.8. lludpoBbie TEXHOTOTHH, IPUMEHsIEMble TPH U3YYEHHHU TUCIUTIMHBI
[{udpoBbie TEXHOTOTHH Bunet yueGHOI paboThl,
BBITIOJTHSIEMBIC C IIPUMEHEHUEM IHPPOBOMA
TEXHOJIOTHH
1. O0ayHble TEXHOIOT U NunuBuayanbHbIe 3a0aHUS
2. bonpmme nanubie WNunuBunyansHble 3a0aHUS

22



https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

Pabouas mporpamma paspaboraHa Ha OCHOBE (peJepallbHOrO TOCyJapCTBEHHOI'O 00pa30BaTELHOTO
cragmapra cpenHero obmiero obOpaszoBanus (OI'OC COO), yreepxkaenHoro Ilpmkazom MwuHKCTEpCTBa
oOpaszoBanus 1 Hayku P® ot 17 mast 2012 r. Ne 413; B COOTBETCTBUU C METOAMUYSCKUMU PEKOMEHIAITUSIMHU 110
peanuzanyu cpenHero odmero o0pa3oBaHus B IMpezeiiax OCBOCHUs 00pa30BaTeNIbHOIM MPOTpaMMbl CPEAHETO
mpoeccuoHanpbHOTO 00Opa3oBaHMs Ha 0a3e OCHOBHOTO 00mero o0pa3oBaHHsA, YTBEPKIACHHBIMU
MunuctepcTBOM TipocBenieHns Poccniickoit @enepammu 14.04.2021 roxa.

ABtop: Connaroa H.B., npenomaBarens eHTpa-KOIIIeIKa MPUKIATHBIX KBATH(PUKAITUI
OI'bOY BO Muuypunckuii 'AY

Penensent: Kpacuosa JI.M., npenogaBarens HEeHTpa-KOJIEIKa MPUKIATHBIX KBATU(PHKAIHNA
OI'bOY BO Muuypunckuii 'AY

[Iporpamma paccmorpena Ha 3acemanuu [IMK — «KommnbiorepHble ceTH U WH(GOPMalMOHHBIE
TEXHOJIOTU

npoTokon Ne 9 ot «08» anpenst 2020 r.

[Iporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npuknaaabix kKBamudukanuit ®I'BOY BO Muuypunckmii [AY

npotokod Ne 8 ot «20» ampenst 2020 r.

[IporpamMma ytBepxaeHa Pemenrem YueOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTtokod Ne 8 ot «23» ampens 2020 1.

[Iporpamma nepepaboTana u A0MOIHEHA B COOTBEeTCTBHM ¢ TpeboBaHusiMu ®I'OC COO

[Iporpamma paccmorpena Ha 3acemanun UMK «KowmmblorepHbie cetu U HMHGOPMalMOHHBIE
TEXHOJIOTUN»

npotokod Ne 9 ot «19» anpens 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npukiaaabix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokodt Ne 8 ot «21» anpens 2021 r.

[Iporpamma yrBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTana u A0MOIHEHA B COOTBETCTBHH ¢ TpeboBanusiMu ®I'OC COO
[Iporpamma paccmoTpena Ha 3acenannu «KoMmbroTepHbie ceTd U HHPOPMAITMOHHBIE TEXHOJIOTHI)

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMmMa paccMOTpeHa Ha 3aCeIlaHuU y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka
npukinaaabix kKBamudukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

[Iporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpens 2022 r.

IIporpamma nepepaboTtaHa U JONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusamMu GI'OC COO
IIporpamma paccMoTpeHa Ha 3aceganuu «KomnbroTepHbIe ceTH U HHPOPMALMOHHBIE TEXHOIOTHI

npoTokon Ne 11 ot «16» uronst 2023 r.
[Tporpamma paccMOTpeHa Ha 3acelaHii y4eOHO-METOANYECKON KOMUCCHH IIEHTPA-KOJIeKa
npukiagaeix kBanudukanuid GI'BOY BO Muuypunckuit [AY
mpotoko Ne 11 ot «17» utons 2023 r.
[Mporpamma yTBepxkeHa PenenreM Y4eOHO-METOAMYECKOr0 COBETa YHUBEPCHUTETA
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rpotokoi Nel0 ot «22» uronst 2023 r.

IIporpamMma nepepaboTrana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimMu @I'OC COO

[Iporpamma paccmorpena Ha 3aceganuu UMK «KommbproTepHbie cetm ¥ HMH(pOpMaIMOHHBIC
TEXHOJIOTHH»

npoTokoa Ne 9 ot «16» anpenst 2024 .

[Iporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KOJUIEIKa
npukiagaeix kBamudukanuii ®I'bOY BO Muuypunckuii [AY

nporokoi Ne 9 ot «17» anpenst 2024 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

nporokoit Ne 8 ot «18» anpenst 2024 r.

Opurunan nomxen xpanuthes B LIMK «KommnbroTepHble ceTu 1 HHPOPMAILIMOHHBIE TEXHOIOTHI)
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