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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW aucuuruinHbl «MaTtematuka (Bkitouasi anreOpy M Hayalna
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpenHasHaueHa Ui U3YICHUS
MaTeMaTUKH B IIEHTpe-KoJieke npukiaanbiXx kpammdukammii @I'bOY BO Muuypunckuit ['AY,
peaym3yronieM 00pa30BaTENbHYI0 TPOTpaMMy CpEIHEro o0Imero o0pa3oBaHUs B Mpeiaenax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbsHol obpazoBarenbHoi nmporpamMmbl CITIO Ha 6a3e OCHOBHOTO
o01m1ero 00pa3oBaHus MPH MOATOTOBKE KaIPOB MO crienuanbHocTH35.02.05 ArpoHOMUSI.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero o6mero
o0Opa3oBaHMs, TPEIBIBISIEMBIX K CTPYKTYpE, COACPXKAHHIO W pEe3ylibTaTaM OCBOCHHS Y4eOHOI
TUCHUIUIMHBL  «MaremMaTuka», B COOTBETCTBHM C METOJUYECKHMMH PEKOMEHJALUAMU IO
peanu3ay cpegHero oomero oopa3oBaHus B Mpezesax OCBOSHHUS 00pa3oBaTeIbHON MPOrpaMMBbl
cpenHero mnpodeccMoHaTbHOTO 00pa3oBaHMsi Ha ©Oa3e OCHOBHOTO 0Omero oOpa3oBaHUS,
yTBEpXAEHHBIMU MuHucTepcTBOM npocBenienus Poccuiickoit @enepaunnu 14.04.2021 roga.

Copepxanue mnporpamMmbl «MareMaTHKa» HaMpaBlIeHO Ha JOCTHIXKEHHE  CIEAYIOUINX
LeJIei:

e oOecrieyeHne CcHOPMHUPOBAHHOCTH TPEJACTABICHUNA O COIHAIBHBIX, KYJIbTYpHBIX U

UCTOpUYECKHUX (DaKTOpax CTAHOBJICHHUS MAaTEMAaTUKH;

e oOeccreueHre CcHOPMHPOBAHHOCTH JIOTHUECKOTO, ANTOPHUTMHYECKOTO M MAaTEMaTHYECKOTO

MBIIICHHS,

e obecreyeHre cOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOTy4YE€HHBIC 3HAHUS TMPU PEIICHUU
pa3IMYHbIX 33]1aY;
e oOccrieueHre CPOPMHUPOBAHHOCTH  MPEACTABICHUH O  MareMaTHKE KaK  dYacTh

00IIIeYeIOBEYECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OIHMCHIBATEH H

M3Yy4aTh pealibHbIe MPOLIECCHI U SBICHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUTIJIMHBI «<MATEMATHUKA
(BKIIOYASA AJITEBPY U HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

MaremaTtuka siBisercss (yHIaMEHTaJIbHOM 001e00pa3oBaTeIbHONM AMCHUIUIMHON  CO
CIIO)KMBIIMMCS ~ yCTOMYMBBIM  COJEpXaHUEM U OOUMMH TpeOOBaHUSIMU K IOATOTOBKE
00y4arouxcs.

OO61mue neny n3y4eHrus MaTeMaTHKU TPAJUILMOHHO PEau3yloTCs B YEThIPEX HAIPABICHUSX:

1) ob1iee npencTaBieHue 06 UAEIX U METOJaX MaTeMaTHKH;

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnajgeHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMH;

4) BocuTaTeNbHOE BO3/ICHCTBUE.

s TexHudeckoro npoduiis npoheccuoHalIbHOro 00pa3oBaHus BEIOOP Lieel cMelaeTcs B
MparMaTH4ecKOM HalpaBiIeHUH, MPEAyCMaTPUBAIOIIEM YCWICHHE M DPACHIMPEHHE TMPHUKIAJTHOTIO
XapakTepa W3y4eHHs MaTEeMAaTHUKH, IPEUMYIIECTBEHHOW OPHUEHTALMN HAa aJrOPUTMHYECKUHA CTHUIIb
MMO3HaBaTeIbHON eI TEIbHOCTH.

N3yueHne MaTeMaTuKu Kak NpoduibHON 001eoOpazoBaTenbHON y4yeOHOM TUCIMITIMHBI,
yuuThIBarouien crenuduky ocsanBaemoi ooyuaromumucs 35.02.05 Arponomusi, oGecrieunBaeTcs:

e BHIOOPOM PA3IMYHBIX MOAXOIOB K BBEIEHUIO OCHOBHBIX MOHITHH;

e (GOpMHpPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarOIMX 3PGHEKTUBHOE

OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;
e oOorameHueM CHEeKTpa CTHJell y4eOHOH JAeATeNbHOCTH 3a CUeT COIJIACOBaHHS C
BEJIYIIIMMH JI€ATEIIbHOCTHBIMU XapaKTEPUCTUKaMU crienuanbHOoCcTH35.02.05 ArpoHoMus.

[IpodunpHas cocTaBisoIIas OTpakaeTcs B TPeOOBAHUSX K TOJTOTOBKE OOYYaIOIMIUXCS B

4acTHu:



oOmiell cucTeMbl 3HAaHUN: coAepKaTeNbHbIE TPUMEPHI HCII0JIb30BAaHHSI MaTEMAaTHUYECKUX
UJCH U METOJIOB B MPOPECCHOHATBHON ACSITEITLHOCTH;

YMEHM: pa3aIuuuii B ypoBHE TPEOOBAHUN K CIOXKHOCTU IPUMEHSEMBIX aITOPUTMOB;
NPAaKTUYECKOTO MCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHUIN: HHIUBUAYAIBLHOTO
y4eOHOro OmbITa B  IOCTPOCHMHM  MaTeMaTUYeCKMX  MoOJeNled, BBIIOJIHEHHE
HCCIIEIOBATEIBCKUX IIPOEKTOB.

Cogepxanue y4eOHOH IUCIUIUIMHBI pa3pa0OTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIEp>KaTEIbHBIMU JIMHUSAMU O0yUeHUSI MaTeMaTHKe:

anreOpanueckas JIMHUA, BKIIOYAIOIIAs CUCTEMAaTU3aIMI0 CBEICHUI O YHCIIaX; U3ydYeHHE
HOBBIX M 0000IIEHUE paHee N3YYEHHBIX olepannii (BO3BEICHUE B CTEIIEHb, U3BIICUCHHE
KOpH, Jlorapu(p)MUpoBaHUe, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U 0OpaTHbIE K HUM);
HN3YUCHUC HOBBIX BHJ0B YHCJIOBBIX BBIpa)KCHI/Iﬁ u (I)OpMy.H; COBCPHICHCTBOBAHUC
IIPAKTUYECKUX  HABBIKOB W BBIUHCIMTEIBHOM  KyJbTYpBl, pPAacCIIUPEHHE H
COBEpIICHCTBOBAaHME aJIreOpandeckoro ammapara, CGOPMUPOBAHHOIO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHUE K PEIICHUI0 MaTEMaTUYECKUX U NIPUKIIAJHbIX 33]a4;
TGOPGTHKO-q)YHKHI/IOHaJH)HaSI JIMHUSA, BKIOYaromad CUCTEMAaTU3aluid M PaCHIMPCHHUC
CBeIEHUI O (YHKIMAX, COBEPIICHCTBOBAHWE TpapUyecKHX YMEHH; 3HAKOMCTBO C
OCHOBHBIMM MJESIMM U METOJIaMU MAaTE€MaTH4YeCKOr'o aHaju3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUYECKHE,
bu3nyeckue u Jpyrue NpuKiIaHbe 3a1a4H;

JIMHUA ypaBHCHI/Iﬁ U HCPABCHCTB, OCHOBAaHHAasd Ha IIOCTPOCHHMU U HCCIICAOBAHUU
MaTeMaTHYECKUX MOJEIEH, Iepecekarouascs ¢ anredpandyeckoil M TEOPETUKO-
(GYHKLIMOHAIBHON JUHUSMU U BKJIIOYAIOLIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU
anreOpandecknx NpeoOpa3oBaHUil JUIsl peIIeHHs] YpaBHEHHH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTU CTPOUTH U MCCIENOBAaTh NPOCTEHIINE MaTeMaTU4YecKHue
MOACIN TpHU PCIICHHUU MPHUKIAAHBIX 3aJdad, 3aJad K3 CMCKHBIX W CICHUAIBHBIX
JUCLIUILINH;

TCOMETpHUICCKAA JIMHUA, BKIIIFOYAKOIIas HarjiIsaJHbIC IpeaACTaBJICHUA 0
IIPOCTPAHCTBEHHBIX (QUIypax U HM3y4YE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOPAKEHMs, pa3BUTHE CIIOCOOOB I€OMETPUUYECKUX H3MEpEeHUil,
KOOPAWHATHOTO U BEKTOPHOI'0O METOAOB AJId PCIICHUA MATEMATUYCCKUX W MMPHUKIIAIHBIX
3a/1ad4;

CTOXaCTHU4YECKad JIMHMA, OCHOBaHHAsA Ha pPa3BUTHUU KOM6I/IHaTOpHBIX yMeHHﬁ,
IPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYKAIOLIETO
MUpa.

B paboueii mnporpamMMe KypCHMBOM BBAEICH MaTepual, KOTOpbIH OTBOJUTCS Ha
CaMOCTOSITENIbHOE M3yyeHHE OOydYaroUMMHUCS U HOpU  HU3YyYeHHM Y4eOHOM JHMCLUIUIMHBI
«MaTeMaTHKa» KOHTPOJIIO HE MOJIICKHT.

N3yuenue oOmieoOpa3oBareabHOW y4yeOHOM AuMCHUIUIMHBI «MartemaTtukay 3aBepliaercs
Qg QepeHIIMPOBaHHBIM 3a4€TOM B IIEPBOM CEMECTPE U HIK3AMEHOM BO BTOPOM CEMECTE.

MECTO YYEFHOW JUCIHUILIMHGI B YYEBHOM ILJTAHE



YyeOHast 001eo0pa3oBarenpHas AUCIUILTHHA «MaTeMaTHKa) BXOJUT B COCTAB MPEAMETHOM
obnactu «Maremaruka u uHpopmatukay OI'OC COO u obmeodpaszoBarensHoro nukia [MIICC3
cnerranbHocTH 35.02.05 ArpoHomust (6a30Bast 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(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKEe KaK K 4YacTh OOLIeyesIoBeUecKOi
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
Oyaymell npodeccHoHaIbHOM MAEATENbHOCTH, MJs NPOJOJDKEHUs OOpa3oBaHUs MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMAaTH4YEeCKUMH 3HAaHMSIMH U YMEHHMSAMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJII OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX AMCLUMILIMH U
JUCLHUIUIMH MPO(ECCUOHAIBHOIO LUKJIA, JJs MOoJXy4eHus: oOpa3oBaHus B 00JacTsx, He
TpeOyIoUMX yriyOJIeHHOH MaTeMaTHUeCKOM MOIrOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
IPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOLIEHHWE K HENpPEphIBHOMY OOpa30BaHUIO
KaK yCJIOBHE yCHEIHONW MpoeCCHOHATBHOM 1 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOATEIBHOW TBOPYECKOW M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIEHHUE K MPOo(peCCHOHABHON JeSITeIbHOCTH KaK BO3MOXHOCTb Y4aCTHE B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MTPOOJIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEATEIbHOCTH; CAMOCTOSITENBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAaHOB JIESITEIbHOCTH; BBIOMpATh YCIEHIHbIE CTPAaTerMud B
pa3IMYHBIX CUTYaIUsX;

— YMEHHE MPOIYKTHUBHO OOHIaTbcsi M B3aMMOJEWCTBOBATH B IIPOIECCE COBMECTHOM
JEeSTeIbHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYaCTHUKOB JEATEIBHOCTH, 3PPEKTUBHO
paspematb KOH(QIUKTHL;

— BIIQJICHWE HaBBIKAMU I[103HABATEJIbHOM, Y4eOHO-UCCIEeNOBATEIbCKOW W IMPOEKTHOU
NeSITEIbHOCTH, HaBbIKAMU pas3pelieHue MnpodieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEHIeHHs] MPaKTUYECKUX 3ajad, MPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HWH(pOPMAIMOHHO-TIO3HABATEIbHON
NESATENIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX
uH(pOpMallMy, KPUTUYECKH OLIEHWBATh U  HHTEPIPETHPOBaTh  HHPOpPMAIHIO,
MOJIy4aEMYI0 U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaZICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SACHO, JIOTHYHO M TOYHO H3JIaraTb CBOKO
TOYKY 3PEHMS, UCII0JIb30BAaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJICHHNE HaBBIKAMU II03HABATENbHOW pe(iIeKCHH Kak OCO3HAaHHME COBEPIIACMBIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, I'PAHUL CBOETO
3HAHWA Y HE3HAHUs, HOBBIX II03HABATEJIBHBIX 3a/1a4 U CPEICTB U UX JOCTHIKCHHUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TNPUHATHA pelIeHuil, cooOpa3suTeNbHOCTh MU
UHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEJICTaBICHHUH;  CIOCOOHOCTH
BOCIIPMHUMATB KPAacoOTy XU TapMOHHIO MUDA;

npeomemmuuix:

c(OPMHPOBAHHOCTD MPEIJIOKEHUI 0 MaTEMAaTUKE KaK YaCcTb MUPOBOU KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHON IMBHJIM3ALMM, CIIOCOOAX ONUCAHUA SBJICHHH peallbHOro
MHpa Ha MaTEMaTUYECKOM S3BIKE;

c(OPMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMaTHYECKUX IOHATUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIX, MO3BOJIIOIIMX ONKCHIBATh U M3y4aTh PAa3HbIE MPOLECCHI U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOCHUS MaTEMaTHYECKUX
TEOpHI;

BJIAJICHAE METOJaMHU JOKa3aTelbCTBA M AJITOPUTMOB PELICHUs, YMEHUE UX IPUMEHSATD,
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W UPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHM M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIs TIOUCKA
IIyTH PELICHUI U WUIIOCTPALUNA pEUICHUSI YPAaBHEHU U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOWCTBAaX, BJAJCHHE YMEHHEM XapaKTepPH30BaTh IOBEIEHHE (YHKIUH,
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 F€OMETpUYECKUX (PUryp u (GopMyl ajs peleHust TeOMEeTPHUECKUX
3a/1a4 ¥ 33J1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(OpMUPOBAHHOCTh ~ NPEJCTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pEaJbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOM TEOPUM BEPOSATHOCTEH; YMEHUE HaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIUSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYUH;

BJIaJicHUEe HaBbIKamMu ucmosb3oBanus Geo Gebra, Advanced Grapher, Mathcad mpwu
pELICHUH 3a/1a4.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, MHPOPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOU
nestenbHOCTH. Llemm W 3amaun u3ydeHWss MaTEeMaTUKH IPH OCBOCHHMH crenuaibHocTr35.02.05
Arponomus (6a30Basi IOATOTOBKA).

AJI'EBPA

PasBuTHe NOHATHSA 0 YHCIIE

Lenble u pauuvoHanbHble uyucna. JleldcTBuTenbHble 4YHcha. [IpubnudsicenHvie 6bIYUCIEHUA.

Komnnexcnvie uucaa.
Kopuu, crenenu u jiorapugmbi

Kopuu m cremenu. KopHu HarypanbHOM cTenmeHuM U3 yucia U uX cBoicTBa. CTemeHu c
palMOHAJIbHBIMU IIOKA3aTEJIAIMHU, WX CBOMCTBA. CTENEHM C JEHCTBUTENBHBIMU IIOKA3ATEIISIMHU.
Ceoticmea cmenenu ¢ 0elicmsumenbHbiM NOKa3ameneMm.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE sorapupMuyeckoe TOXKAECTBO. [lecsaTUuHble U
HaTypaibHbIe Jorapudmsl. [IpaBuia neiictBust ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeoOpa3oBanne  ajrefpamveckux BbIpaxeHuii. [IpeoOpasoBaHue  palMOHANBHBIX,
HppalMOHAIIbHBIX, CTETIEHHBIX, I0KA3aTEJIbHbIX U JJOTapU(PMUUECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamusn

[IpakTnueckue npuemMbl IPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJIAHUPOBAHUE.

[Ipeobpa3oBanue pallMOHAIBHBIX U UPPAIIMIOHATBHBIX BBIPAKEHUH.

Pemenue nppannoHanbHbIX ypaBHEHHUI.

[Ipeobpa3zoBanue norapuMUYECKUX BBIPAKEHUH.

Pemenue norapudmuueckux ypaBHEHHH.

Pemenue norapupmMudeckux HEpaBEHCTB.

Pemenne nokasaTenbHbIX ypaBHEHU.

PelreHne nmokasaTebHbIX HEPABEHCTB.

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

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IeCTBA

®opmynsl npuBeneHus. Oopmysbl crnoxkeHus. DopMyinbl ynBoeHUs. Dopmynvl NOIOBUHHOO0
yena.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzoHomempuieckux QyHKyull yuepe3 maHeeHc no108UHHO20 apeyMeHmd.

Tpuronomerpuyeckne ypaBHeHUs] U HEPABEHCTBA

[Ipocreiine  TpUrOHOMETPUYECKUE  ypaBHEHUA. [Ipocmeuwiue  mpucoHomempuiecKue
Hepagencmaa.



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

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

ToxnecTBeHHbIE TPe0OpPa30BaHUs TPUTOHOMETPUIECKUX BBIPAKCHUH.

Pemenue npocTelnux TPUroHOMETPUYECKUX YPAaBHEHU.

®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. [IpoMexxyTku Bo3pacTaHus M yObIBaHUS, HaUOOJbIIIEE U HaUMEHbIIEe 3HAYCHUS,
TOYKH 3KcTpeMyma. ['padmueckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peasbHBIX TMpolleccax U sBIEHUSX. Apudmernueckue omepanuu Haa (QyHkuusamu. CrokHas
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 TPUTOHOMETPUYECKHE PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapayieNbHBI TEPEHOC, CHUMMETPUS OTHOCHTEIBHO OCeH
KOOPJAMHAT, U CUMMETPHUSl OTHOCHUTEJIbHO Hayalia KOOPJAWMHAT, CUMMETPHUS OTHOCUTEIBHO MPSAMOMN
Y=X, pacTs’)KEHHE U CXKaTUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenne rpadpukoB QyHKIUH.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IMocnenoBareabHocTH. CrIOCOOBI 3a1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoena  MOHOMOHHOU
oepanuuenHou  nocredosamenvrHocmu. CyMMHpOBaHUE —IOciefoBaTenbHOCTeH. beckoHeuHo
yObIBaroI1asi TeOMETpUYECKasi IPOrPeCcCHsi U ee CyMMa.

IIpousBoanas. [Tonstue o npous3BogHON QyHKIMH, €€ reOMeTpUUYeCKUil U (PU3HMUECKUIl CMBICII.
VYpaBHeHue kacateiabHOW K rpaguky QyHkuuu. [IpousBojHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3BO/IHBIE OCHOBHBIX 3J€MEHTAapHbIX (yHKIMA. [IpuMeHeHHe NTPOU3BOAHON K
ucchaenoBaHU0 (YHKIWA W TOCTPOCHUIO TpadukoB. [Ipouzeoonvie oOpammuoiu GyHKyuu u
KOMNO3uyuy hyHKYu.

[Ipumeps! ucnonb30BaHMs MPOU3BOIHOM 711 HAX0XK/IEHUS! HAWTYULIEro pelIeHUs B IPUKIIaTHBIX
3aavax. BTopas npousBojiHas, ee TeOMEeTpHUeCKUil U Gpu3nuecKuil cMbici. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (hOPMYITOi U TpaduKOM.

IlepBooOpa3nas u uHTerpaj. [IpumeHeHHE ONpeAeNeHHOro HMHTErpajia JUlsl HaXOXACHHUS
wiomaad KpuBosivHeHHoW Tpameuuu. Popmyna HeroTtona-JleiOnuna. [Ipumepbl npumeHeHUs
UHTerpaja B (PU3NKe U T€OMETPUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.

JudbdepennmrpoBanre CI0KHBIX (QYHKITUH.

[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. PanvoHanbHble, MppalMOHAJIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHUS.

HUcnoab3oBanue ¢cBOMCTB U rpapukoB PyHKUMH NPU peliecHUHd YPABHEHU M HEPABEHCTB.
Meton untepBaioB. M300paxeHne Ha KOOPAMHATHOM MJIOCKOCTU MHOXECTBA PEILICHUN ypaBHEHUI
Y HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTUYeCKUX METOAOB JUISl PELICHUs COJAEPXKATENIbHBIX 3aJa4 W3 pPa3IMYHbIX
o0JacTeil HayKH U TPaKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pelrenne HepaBeHCTB ¢ MOMOIIBIO METOAA HHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUN.

KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOATHOCTEM
DJIeMeHTbI KOMOMHATOPUKH

OcHoBHbIE MOHATHS KOMOWHATOPHKHU. 3a/1a4ydl Ha MOJCUET YUCIa pa3MElleHUH, MepecTaHOBOK,
coueranuil. Pemienue 3amay Ha mnepebop BapuanTtoB. dopmyna Ounoma Hpiorona. CBoiicTBa
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.

JJ1eMeHThI MAaTEMAaTHYECKOH CTATUCTHKH

[IpencraBnenne MaHHBIX (TaONUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vlbOpKa, cpedHee apugpmemuyeckoe, meouana. Ilowamue o 3a0auwax MmamemamuiecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6epoSmHOCIHbIX Memo008.
Ilpakmuueckue 3anamus
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
wiockoctu. [lapamienbHOCTh  MmiIockocTed. IlepneHauKyasspHOCTh HpPSIMOM M IJIOCKOCTH.
[TapamtensHOCTh MUIOCKOCTEN. [leprneHauKynsApHOCTH HpsAMOM M IuIocKocTH. [leprnieHaukymnsap u
HaKJIOHHAasl. YTOJI MEXAy IpsIMOM M IUIOCKOCThIO. JIByrpaHHbIM yron. Yroia Mexay IUIOCKOCTSMHU.
[lepneHUKyYISAPHOCTD JBYX INIOCKOCTEN.

I'eomerpuueckue mpeoOpa3oBaHUs IMPOCTPAHCTBA: IAPALICNIbHBIA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapannensHoe mnpoexktupoBaHue. [lnowados opmoconanvHou  npoexkyuu. VI3oOpaxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmka. MHuozoepanuvie yenvl. Buvinykivie
MHo2oeparHuku. Teopema Junepa.

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

[Iupamupa. [IpaBuiibHas nupamuga. Y ceueHHas 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,
oOpa3yromas, pa3Beprka. OceBble CEUEeHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMUIO.
Hlap u cepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

HN3menennus B reomeTpuu

O06mwem u ero u3mepenue. MurerpansHas ¢popmyna o0bema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyIThl
o0beMa nupamuibl U KoHyca. @opMyiiel 00beMa 11apa U IIoImaau 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(EPbl, nI0CKOCMU U NPAMOU.

Bextopsl. Monynbs BekTopa. PaBeHcTBO BekTOopoB. Cii0kKeHHEe BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. PasnoskeHue BekTOpa IO HApaBICHUsAM. YTOJI MEXAY [IByMs Bekropamu. IIpoexuus
BEeKTOpa Ha ock. KoopaunaTel BekTopa. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.

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

Ilpakmuueckue 3anamusn

[IepnieHqUKyISp U HAKJIOHHAS K IUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPIMHATHBIN METO/.

Brruucienne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIlleHHs!.

Tembl s HHAUBUAYAJIBHBIX IIPOCKTOB
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HenpepsiBabie 1po6u.

[TpriMeHeHue CIOXHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HauYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a7aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue cedeHust 1 UX NIPUMEHEHMSI B TEXHUKE.
[TousTue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyuu.

HccenenoBanue ypaBHEHUM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzammu comepxanus 00NIEOOpa30BATENBHON IUCHMIUIMHBI  «MareMaTHka
(Birovas anreOpy ¥ Hayajla MaTeMaTH4eCKOro aHallu3a, T'eOMETPHUIO») B Ipeieiiax OCBOCHUS
OIIOIT CIIO mo cnemuanbHocTH 35.02.05 Arponomus (6a3oBasi MOJATOTOBKA) MaKCHMalbHAas
yueOHasi Harpy3Ka o0y4aromuxcs CocTapiseT — 282 yaca, B TOM 4UCIe ayAuTopHas (00s3aTenpHast)
yueOHasi Harpy3ka oOydaroluxcs, BKIIOYas MpaKTHYeCKue 3aHsATusl, - 188 vacoB, BHeayauTOpHAs
camocTosTeNbHas padota oOyuatromuxcs — 80 yacoB, KOHCYIbTaIMU — 14 4acos.

TemaTHyecku nJjaH

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

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YKCIIE 8 6 2

2. KopHu, crernienu u gorapudMbl 28 12 16

3. IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 10 8 2

5. KoopauHaThl U BEKTOPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUU 24 16 8

7. OyHKIMH U TpaduKh 16 14 2

8. MHOTrOrpaHHUKH U KpYIJIblE Tella 16 14 2

9. Hauana maremMaTnyeckoro aHaimmsa 26 20 6

10. MHTErpan u ero npuMeHeHne 12 8 4

11. DnemeHTBHl TeOpUU BEPOSITHOCTEH U 10 10 -

MaTeMaTHYeCKOM CTaTUCTUKU

12. YpaBHeHUs U HEpPABEHCTBA 17 13 4

Hroro 188 138 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas pabora 80
Koncynpranuun 14
[IpomexyrouHas atTectanus B popme nudepeHInpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero | 282
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

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

WH()OPMAITMOHHBIX TEXHOJOTHUSIX U MPAKTUYECKON JACATEIHHOCTH.
O3HakoMJIeHHE € LEMsIMH M 3a/layaMd HM3yYEHUsS MaTEMaTUKH TpHU
0CBOCHMHM crienraibHOCTH 35.02.05 Arponomus.

AJI'EBPA

PazBurHe noHsiTusi 0
qucie

Bremonnenne apudmernyeckux JEHCTBUM HaJA YMCIaMH, COYeTas
YCTHBIE U MNCbMEHHBIE 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.

@OopMyJIMPOBAaHUE OIIPEACIICHUS] KOPHS U CBOMCTB KOPHEH, BBIIIOJIHECHHE
IIPUKUAKY 3HAYECHUS KOPHS.

[IpeoOpa3oBanre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpKAIIUX
pasuKabl.

Beimonnenne pacueToB 1o GopMyiaM, COAEpKALINM  PaJUKAaIIbI,
OCYILECTBIISS1 HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenre paBHOCWIBHOCTH BbIpaXEHHH ¢ panukanamu. Pemenue
UPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJIEHHE C TOHITHEM CTETNIEHH C JeMCTBUTEIBHBIM [T0KA3aTEIEM.
HaxoxxneHue 3HaYeHMH CTENEeHM, HUCHOJIb3ysd INpPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchiBaHUE KOpHA N-ii CTeNeHW B BHJE CTENEHU C JIPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

QopMynIMpOBaHUE CBOWCTB CTEIEHEH. BbIUKCIIeHHE CTENeHe ¢
palMOHAIBHBIM  I10OKA3aTEJIEM, BBIIOJIHEHUE NPUKHJIKM 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUMH, COAEpIKAIIUX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakoMJIEHHE ¢ PUMEHEHHEM KOPHEH M CTENEHEN NMPH BBIYMCICHUU
CPEIHMX, [EJICHUM OTpe3Ka B «30JI0TOM ceyeHum». Pemenue
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. M3o0paskeHune yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIOJIOKEHUEM.

®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 | BBIYMCICHUA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKLIUN 1O OIHOWU W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (OPMYIBI CIOKEHUS,
npocreimux yIIBOCHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IPOU3BEJICHUE U IPOU3BEACHHUS B CYMMY M I[PUMEHEHUE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAKEHHA U
YIPOILEHHUS €rO.
O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK Ha €JUHUYHOU
OKPYKHOCTH M TPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHHS
IIpocreiimme Pemennie mo dopMynaM ¥ TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPaBHEHUH.
YPaBHeHHUA u| [Ipumenenne oOIMMX METOAOB pEIIEHUs YpaBHEHWH (IpUBEIEHHE K
HepaBeHCTBa JUHEHHOMY, KBaJJpaTHOMY, METO/ Pa3JI0’KEHUs HAa MHOXKUTEIIN, 3aMEHbI
HNEPEMEHHOI) IPU PEeLIeHNH TPUTOHOMETPUYECKUX YPAaBHEHHH.
YMenue OTMEYaTh Ha Kpyre peLIeHns IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
ApKcunyc, O3HaKOMJICHHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (QYHKIUH.
APKKOCHHYC, N3ydeHne onpeneneHuil apkCuHyca, apKKOCUHYCa, apKTaHI'eHca 4MCIa,

APKTAHI'CHC YACJIa

dbopMmynupoBaHUEe HX, H300paXCHHUE HA EIUHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEIICHUU YpaBHEHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DOyHKIMH. O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOMN, NMPUMEPAMH 3aBHCHUMOCTEU
IHonsTHe 0| MEXy IEPEMCHHBIMHU.
HENpPepPbIBHOCTH O3HakoMJIEHHE C TIOHATHEM TIpaduka, ONpeseieHne MPUHAIEKHOCTH
pyHKkumuu Touku rpaduxky ¢yHkuuu. OmnpezneneHue mno Qopmysie npocTenieit
3aBUCUMOCTH, BHUAa ee rpaduka. BelpaxeHue mno ¢opmyne OAaHON
MIEPEMEHHOM Yepe3 Apyrue.
O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJIMPOBaHUE €TO.
HaxoxneHnue obnactu onpesiesieHus U 001acTy 3Ha4YeHUH pyHKInN
CpoiicTBa pynknuu. | O3HakOMJIeHHE C TpuUMepaMH (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
I'padguyeckas peaNbHBIX ITPOLIECCAX U3 CMEKHBIX TACIHILINH.
HHTEpNpeTanus. O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYXKIEHUSAMU HEKOTOPBIX
IIpumepsl CBOICTB JIMHEHHOM M  KBaJpaTUYHOW  (QYHKIMH, MpoOBeIEHUE
(pyHKIHOHAIBHBIX UCCIIE/IOBaHMsI JIMHEHHOM, KyCOYHO-TIMHEHHOH, ApoOHO-IMHEHHON u
3aBHMCUMOCTEM B| KBaJlpaTU4YHON (yHKUUMH, mocTpoeHue ux rpadukoB. [locTpoenue u

pe€aJbHBIX Mpomeccax
H ABJICHUAX

yreHue rpa¢pukoB ¢pyHkuuil. Mccnenoanue GpyHKIum.

CocraBnenue BUAOB (YHKIUH 10 JaHHOMY YCIIOBHIO, PELICHHE 3aJ]1ad
Ha 9KCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKINH

Oo0paTHble pyHKIMHN

Wzydyenue nonamus obpamuot ¢yHkyuu, onpedeieHue 6uda u
nocmpoeHue epaguxa oopamuou QYHKYuU, HAXoHCOeHue ee obracmu
onpedenenus u oonacmu 3uadenuti. [IpuMeHneHne cBOMCTB GyHKIUN TpU
WCCJICIOBAaHUH YPABHCHHUU W PEIICHUM 3a/1a49 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSTHEM CIIOKHOU (QYHKIIUU

Crenennsie, Beruucnenue 3HaueHnit GyHKIUH O 3HAUEHUIO apTyMEHTa.
noKa3arteJibHbIe, OmnpeneneHne MOJOKEHUSI TOUYKH Ha rpaduke Mo ee KOOpAMHATaM H
JorapupmMuyeckne ©| HA0OOPOT.

TpUroHomerpuuyeckue | lcrnonpzoBanue cBoWCTB GyHKIUI 7151 CpaBHEHUS! 3HAUEHUN CTeTeHen
(pyHknun. U JIorapu(MOoB.

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
Opyrux o0jacTsax 3HaHUS.
O3HakoMJIeHHE C HOHATHEM pa3pbIBHOM NEpuOIUYecKO (yHKUHUH,
(dbopMynHpOBaHUE CBOWCTB TAaHT€HCA W KOTAHTEHCA, MOCTPOCHUE HUX
rpaduKoB.
[IpumeHenne  CBOMCTB  (YHKUMH  JUIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUTOHOMETPUUYECKUX
YPaBHEHUM.
Ilocmpoenue zpaghukosobpammubix mMpucOHOMemMpudecKux QyHKyun u
onpeoenenue no 2papuKam ux ceolicms.
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 [OpUMEpe BBIYMCICHHUS CYMMbl OECKOHEYHO  yObIBaroLIeH
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
CMBICIIA, U3YYEHUE AITOPUTMa BBIYMCIEHUS MMPOU3BOJHON Ha MpUMEpe
BBIYHUCIICHUS] MTHOBEHHOM CKOPOCTH U YIJIOBOro Koddduimenta
KacaTeJIbHOM.
CocraBneHue ypaBHEHUs KacaTelIbHOW B 0OIIIEM BHJIE.
VYcBoenne mnpaBun  aud@depeHIUpoBaHUs, TaOMUIBl MPOU3BOIHBIX
AIIEMEHTApHbIX (QYHKIMM, npuMeHeHue i JuddepeHInpoBaHUS
(byHKLUH, cCOCTaBIeHUs ypaBHEHUS KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (YHKIUMU U TPOU3BOIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIbIO MPOU3BOJHOW HCCIeNOBaHUS (YHKIUH,
3aJJaHHOI (POpMYITOH.
VYcraHoBiIeHHE CBSI3M CBOMCTB (YHKIMM M TMPOU3BOJAHOM IO HX
rpapukam.
[IpumeHeHre NPOU3BOJHOM [JIsi PEUICHUS] 3a/ad HAa HaXO0XKICHHUE
HanOOJIBIIIEr0, HAUMEHBIIETO 3HAUCHHSI ¥ Ha HAX0XKJICHHE IKCTpEMyMa
IlepBooOpa3nas u| O3HaKOMJIEHHUE C MOHSATHEM MHTErpaja U epBooOpa3HoOM.
HHTErpaji W3yueHne npaBuiia BHIYUCICHUS NTepBOOOpa3HOi U Teopembl HproToHa-
JleitOuuna.
Pemenne 3amad Ha CBsA3b MEpPBOOOPAa3HOM M ee MPOU3BOTHOM,
BBIUKCJIEHHE NTEPBOOOPa3HOM A JAHHON (PYHKIIMH.
Pemenne 3agau Ha DpUMEHEHHME MHTErpaja JUisl BBIYUCICHHS
(U3UYECKUX BEIMYMH U TIIOMACH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHust u| O3HaKOMJIEHHE €  TNPOCTEUIIMMH  CBEICHHSIMH O  KOPHAX
CHCTEeMbI YPABHEHUIl | alreOpanyuecKux ypaBHEHHH, TOHATHSIMM WCCIICAOBAHUS YpaBHEHHH U
HepaBencTBa M| CUCTEM ypaBHEHMII.
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CHCTEMbl HEPaBeHCTB
c ABYMS
nepeMeHHbIMHI

N3yuenne TeOpuM paBHOCHUIBHOCTH YPABHEHUHM WM €€ INPHUMEHEHMUS.
[ToBTOpEHHE 3amuCU pPELIEHUS CTaHAAPTHBIX YPABHEHWM, IPUEMOB
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 ypaBHEHHI ¢ IPUMEHEHUEM PAa3JIMYHbIX CIIOCOOOB.
OzHakomjieHME C OOMIMMH BOINPOCAMHU pEIIEHUH HEPaBeHCTB H
UCTIOIb30BaHUE CBOMCTB W TrpadukoB GYHKIMH TIpU  pEIICHUH
HEPaBEHCTB.

Pemenne HepaBeHCTB W CHCTEM HEPAaBEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTHYECKUX METOJI0B JUISL pelieHus
COJIepKaTeNNbHBIX 3a7]ad U3 Pa3IMYHBIX OOJacTell HAyKH U MPAKTHKH.
WuTepnpeTrpoBaHue pe3ysbTaTOB C YUETOM pealIbHbIX OIrPaHUYECHUN

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTHU U CTATUCTHUKH

OcHoOBHBIE TOHATHUSA

W3yuyenue mnpaBuiga KOMOMHATOPUKM W INPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne koMOMHATOPHBIX 3a7ad METOJOM Iepedopa U IO MpPaBUITY
YMHOXEHHUS.
O3HakOMJIEHME C TOHATUAMM KOMOWHATOPUKU: PpPa3MELIEHUsIMHU,
COYETaHUSIMH, IEPECTAHOBKaMHU U (hOpMyJIaMH Il UX BBIUYUCIICHUS.
OObsicHeHHE M TIpUMeHEeHHe (GOopMyJ JIJs BBIYUCIICHUS pPa3MEIlEeHUH,
IIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.
Oznakomienue ¢ GuHoMoM HetoToHa u Tpeyronpaukom Iackars.
PemenneM npakTHYECKUX 3aJad C UCIOJIb30BAaHUEM MOHATHHI U MPaBUI
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 mnpakTHuecKuX 3agad Ha 0OpabOTKy 4YHCIOBBIX JaHHBIX,
rpagpuxn) BBIYMCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa W IMPUBEICHUE J0KA3aTEIbCTB IMPU3HAKOB B3aMMHOIO
PacCIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEM. Pacmio3HaBaHue Ha 4yeprekax U
MOJEIIAX Pa3IMYHBIX CIIy4aeB B3aMMHOIO DPACIOJOXKEHHUS MpPSMBIX M
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUMN.

DopMyITUPOBAHUE OMPEACICHUM, MPU3HAKOB U CBOWCTB MapaATIIEIbHBIX
U NEPIEHANKYJIAPHBIX IUNIOCKOCTEHN, ABYTPAHHBIX U JTMHEHHBIX YIJIOB.
BbIlTONHEHNE TIOCTPOEHUS YIJIOB MEXAY MPsAMBIMH, HOPSIMOM U
IIJIOCKOCTBIO, MEXY INIOCKOCTSIMHU I10 OIMCAHUIO 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 MEXAy HpsIMOM M IUIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOECHUS.

Pemenne 3agad  Ha  BBIUMCIICHHE TIE€OMETPUYECKMX  BEJIMYMH.
OnuceplBaHUE PACCTOSIHUS OT TOYKHU JO IUIOCKOCTH, OT MPSMOM 10
IUIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXKIY CKpELIMBAIOIMMHUCS
NPSAMBIMH, MEXKAY MPOU3BOIBHBIMH (PUTYpaMu B IPOCTPAHCTBE.
DOpMyIMpPOBAaHUE U JTOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX
(TeopeM CyleCTBOBaHMSI, CBOMCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHHE
cBoMX cyxaeHuid. OmnpeneneHue ¢ BBIYUCICHUE PACCTOSHUM B
npoctpaHctBe. IIpuMeHenne ¢opmysn U TeopeM IUIAHUMETPUHM JIs
peuieHus 3aaay.

O3HakOMJICHHE C MOHATHEM MapaUIEIbHOIO NPOEKTUPOBAHUS MU €T0
cBoiictBamMu. Dopmynruposanue meopemsvl 0 HAOWAOU OPMO2OHANLHOU
npoeKyuu MHO20Y201bHUKA.

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

MHOrorpaHHuKHa

Onucanue M XapakTEpUCTHKAa pa3jIMYHBIX BUIOB MHOIOTPaHHHUKOB,
IIEPEYHCICHNUE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHUKOB U BBIIOJIHEHHE IOCTPOEHHUsS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.

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

[Toctpoenne mpocTedmmx cedeHWd KyOa, NPU3MBI, MHPAMMIBL.
[Tpumenenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.

O3HakoMieHHME €  BHJAMU  CHUMMETPHUM B IIPOCTPAHCTBE,
dbopMynupoBaHHE  ONpENENeHWH W CBOWCTB.  XapaKTEPUCTUKA
CUMMETPHUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOKCTB CHMMETPHH NIPU PEIICHUH 3aa4.
Hcnonb3oBaHue mNpuUOOpPETEHHBIX 3HAHMM JUIsI  HUCCIENOBaHHUA MU
MOJICIIMPOBAHUs HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBIMOJIHEHHE PUCYHKOB 110
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 TeN BpAIEeHUs, WX pPa3BEpTKH,
CeUCHUS.

Pemenne 3amay  Ha TOCTPOEHUE CEUYEHMH, BBIYMCICHHE JUIHH,
paccrosHui, yriaoB, Iomaned. IlpoBemeHwe  goOKazaTEIbHBIX
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 COOTBETCTBYIOLIMX (OPMYII U (PAKTOB U3 IUNIAHUMETPHH.
N3ydyeHne TeopeM O BBIUUCIEHMM OOBEMOB IPOCTPAHCTBEHHBIX TEJ,
peleHue 3aja4d Ha IpUMeHeHHe (OopMyJl BEIYUCIEHUS 00bEMOB.
W3yuenne ¢opmyn Il BBIYUCICHHS IUIOMIA/EH MOBEPXHOCTEH
MHOT'OTPaHHHUKOB U TE€JI BPALICHMUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU IIOBEPXHOCTH C(EpBhI.
Pemenne 3agay Ha  BBIYMCICHME  IUIOHIANEH  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopaunartsi
BEKTOPbI

O3HakoMJIeHHE C NOHATHEM BeKTopa. M3yueHue nekapToBON CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOCHHUE IO 3aJaHHBIM KOOpJHWHATAM
TOYEK M IUIOCKOCTEW, HAaxO0XKJIEHHWE KOOpAMHAT Todek. HaxoxxneHue
YPaBHEHUI OKPYKHOCTH, CQEpbI, TUIOCKOCTH. BBIunciIeHne paccTosHuH
MEXIY TOUKAMH.

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

[IpruMmeneHne Teopuu NMpy PEIICHUH 33724 Ha JEUCTBUS C BEKTOPaAMHU.
N3yuenue  CKalsipHOTO  NPOU3BEIAECHUS  BEKTOPOB,  BEKTOPHOIO
yYpaBHEHUS MPSMOW M IUIOCKOCTU. [IpuMeHeHue Teopuu npu pemeHuu
3a/1a4 Ha JEUCTBUS C BEKTOpPaMH, KOOPAMHATHBIA METOJ, MPUMEHEHHUE
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
(BKJIIOYASA 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

OcCHOBHBIEC HCTOYHUKHU:

1.boromonoB, H.B. Marematuka: y4eOHHK I CpeaHero Ipo(ecCHOHAIBHOIO
oOpa3zoBanus [a1ekTpoHHbI pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. NaH. —
M. : UznarennctBo FOpaiit, 2022. — 401 c. — Pexum pocryma: https://urait.ru/bcode/489612

JlonoJIHUTEeIbHbIE HCTOYHUKH:

1.boromomnos, H. B. Ilpaktuueckue 3aHaTHs 1Mo MarteMatuke B 2 4. Yacte 1 : ydeOHOe
mocobue It cpeaHero  npo()eCCHOHAIBLHOrO  00pa3oBaHUs [3IEKTPOHHBIN  pecypc] /
H. B. boromo:noBs. — OnekTtpoH. nan. — M. : U3natensctBo FOpaiit, 2022. — 326 c. — Pexum noctyna:
https://urait.ru/bcode/490666

2.boromonos, H. B. Ilpaktuyeckue 3aHsATHS MO Marematuke B 2 4. YacTh 2 : yueOHOe
mocobue JuIs  cpeaHero  mpo)eCCHOHAIBLHOTO  00pa3oBaHMs  [IJEKTpOHHBIA  pecypc] /
H. B. boromo:nos. — OnexTpoH. aaH. — M. : U3natensctBo FOpaiit, 2022. — 251 ¢. — Pexxum goctyna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa m Havanma aHamm3a: y4eOHOE IOCOOME I CPEIHEro
npodeccuoHabHOTO 00pazoBaHus [dnekTpoHHBINA pecypc|/ H. B. boromosnos. — DnekTpoH. naH. —
M. : Uznatenncto FOpaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonos, H. B. T'eomerpus : yuebHOe mocoOue sl CpelHEero npogpeccHOHaIbHOIO
oOpasoBanus [d1ekTpoHHBIH pecypc]/ H. B. boromonos. — Dnektpon. naH. — M. : M3marenbcTBo
IOpaiit, 2022. — 108 ¢. — Pesxum mocrtyma: https://urait.ru/bcode/489978

HNudopmannonnbie 1 nudpoBbie TeXHOJOTHH (IPOrpaMMHoe o0ecniedeHne, COBpeMeHHbIe
npogeccuoHaIbHbIE 0a3bI AaHHBIX M HH(OPMAILMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYuebnass mucumiuiiHa (MOJAYNb) TPEAYCMAaTPUBAaeT OCBOCHHE WH(POPMAIMOHHBIX H IH(POBBIX
TexHoNorui. Peanuzanust nnpoBBIX TEXHONOTHIl B 00pa30BaTENbHOM IMPOCTPAHCTBE SIBIAETCS OJHOH M3
BaXXHEHIINX IeNiell o0pa3oBaHus, AAlOLIed BO3MOXKHOCTH pa3BUBATh KOHKYPEHTOCHOCOOHBIE KauyecTBa
00y4Jaromuxcst Kak Oy yIIHX BEICOKOKBATU(HUIIMPOBAHHBIX CIICI[HATICTOB.

[udpoBble TEXHOJOTHU TPEIyCMATPUBAIOT pa3BUTHE HABBIKOB J(PQEKTUBHOTO pEUICHUs 3a1a4
Mpo¢)eCCUOHANBHOTO, COLUMAIBHOIO, JMYHOCTHOTO XapakTepa C HCIOJIb30BAaHUEM pPAa3IMYHbIX BHUIOB
KOMMYHHKAIIMOHHBIX TeXHOJoTuH. (OcBOeHHE IM(PPOBBIX TEXHOJOTHH B paMKaxX JaHHOW JUCIUILIAHBI
(MoOmyysl) OpPHUEHTHPOBAHO HA CHOCOOHOCTH 0€30macHO M HaIeKamuM o0pa3oM TMOoJy4aTh JOCTYII,
yIpaBisiTh, HHTETPUPOBATh, OOMEHHUBATHCS, OLCHUBATh M CO3AaBaTh MH(POPMAIMIO C MOMOIIBIO HHU(POBBIX
YCTPOHCTB U ceTeBbIX TexHojJoruid. dopmupoBanue nuppoBol KOMIIETEHTHOCTH MpenrnojaraeT padoTy ¢
OaHHBIMU, BJIaICHUC HHCTPYMCHTAMU JJIs1 KOMMYHUKAIIN.

DJ1eKTPOHHO-0UOIHOTEYHbIE CUCTEMBbI H 0a3bl JTAHHBIX
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978

1. OO0 «3BC JIAHB» (https://e.lanbook.ru/) (morosop Ha oxaszamue yciyr ot 03.04.2024 Ne 6/u
(CereBast 271eKTpOHHAS ONOJIMOTEKA)

2. baza naHHBIX 57eKTpOHHBIX WHPOpManuoHHBIX pecypcoB PI'BHY IMHCXB (morosop mo
o0ecIeYeHnI0 A0CTyNa K 3JeKTpoHHBIM uMH(opManuoHHbM pecypcam ®I'BHY LMHCXbB uepe3 tepmunan
ymanenHoro goctymna (TY ®I'BHY HTHCXBE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTponHas OubnmoreyHas cucrema «HammonaneHbI ¢ poBOi pecypce «PykonT»: Kommexrmm
«bazoBeiit MmaccuBy» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop Ha okasaHue yCiyr IO
MpenocTaBieHuo noctyna oT 26.04.2024 Ne 1901/bI122)

4. 000 «Anexrponnoe m3narenscTBo KOPAWUT (https://urait.ru/) (ToroBop Ha okaszaHHe yCIyr 10
IIPEIOCTABICHHIO JOCTYIA K 0Opa3oBarensHoi miardopme OO0 «IreKTpoHHOE m3aTeabcTo FOPAUTY ot
07.05.2024 Ne 6555)

5. DmexTpoHHO-OMOMHOTeuHas cucreMa «Bepramckmit»y (https://vernadsky-lib.ru) (morosop na
0e3B03ME3IHOE UCIIONIb30BaHue pou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. basa mannpix HOB «HamwonanbHas snekrponHas oubmuoteka» (https://rusneb.ru/) (morosop o
noakmoueHnn kK HOb u mpenocrapnernn gocrymna k oosextam HOb ot 01.08.2018 Ne 101/HOb/4712)

7. CornameHne O COTPYOHUYECTBE 110 OKa3aHHIO OHOIMOTEYHO-WH(OPMAIMOHHBIX |
COLMOKYJIbTYPHBIX YCIYT TOJIb30BATEIsIM YHHUBEPCHTETA M3 YMCIIa WHBAJIHMIOB 10 3PEHUIO, CIA00BUIAIINX,
WHBAIHJIOB JIPYTHX KaTeTOpWH C OTPaHWYEHHBIM JIOCTYIIOM K MH(OPMAIHH, JIUI, UMEIOIUX TPYAHOCTH C
grerneM mockomnedatHoro Tekcta TOI'bYK «TamboBckas obnacTHast yHUBepcanbHas HaydHas OMOIMoTeka
um. A.C. ITymkuna» (https://www.tambovlib.ru) (cornamenue o corpyanuuectse ot 16.09.2021 Ne 6/H)

HNudopMmannoHHbie CIPABOYHbIE CHCTEMbI
1. CmpaBounass mnpasoBas cuctema Koucynprantllmtoc (moroBop mOCTaBKH, afanTaludl U
COMPOBOXKAEHUs SK3eMIULsIpoB cucteM Koncynbrantlmoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKkTpoHHBIH mepuoamdeckuit cnpaBouHuk «Cucrtema ['APAHT» (moroBop Ha ycimyru mo
cornpoBokaeHuio 0T 15.01.2024 Ne 194-01/2024)

CoBpeMeHHBIE PO(ecCHOHATBHBbIE 0a3bI JTaAHHBIX

1. baza naHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH()OPMAIMOHHO-OOpPA30BATENFHOW IPOTPaMMEI
«PocmeTony (morosop ot 15.08.2023 Ne 542/2023)

2. baza jgamHeix Hayunoit osnektponnoit Oubmmorexkn eLIBRARY.RU — poccuiickuit
MH(OPMAITMOHHO-aHAIUTHYECKUI TIOpTall B 00JacTW HAyKW, TEXHOJOTHH, METUIIMHBI U O00pa3oBaHUS -
https://elibrary.ru/

3. TTopTain oTKpbITHIX JaHHBIX Poccuiickoit deneparuu - https://data.gov.ru/

4.  Otkpeitele  paHHble  PexpepanbHOM  CIIy’KObl  TOCYIapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTUCTUKHU -

JluneH3noHHOe U CBOOOAHO pacpocTPaHsieMoe NPOrpaMMHoe ofeceueHue, B TOM 4ucjie
0TeYeCTBEHHOI0 MPOM3BOACTBA

Ccblika Ha PexBu3
Enunslii peectp UTBI
POCCHHCKHX MPOTpaMM | TIOATBEPXKAAL0
st OBM u BJ] (mpu LIEro

HaumenoBanune PazpaboTrunk HoctynHocTb
110 (JTMIIEH3UOHHOE,
(mpaBooOmagaTens) cBOOOIHO

pacrpocTpaHsieMoe)

HAJTHYIHH )

JIOKyMEHTa
(pm HATTMYMN)

Microsoft
Windows,
Office
Professional

Microsoft
Corporation

JInneH3noHHoe

JInnensusa
oT
04.06.2015
Ne 65291651
CpPOK
JICHCTBHS:
OeccpouHo
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

AHTHBHPYCHOE AO «JlabopaTopus JInneHsnonHoe https://reestr.digital.gov.r| Cy6mumensnon
IPOTPaMMHOE Kacnepckoro» u/reestr/366574/?sphrase | mbrit qorosop ¢
obecrieueHue (Poccust) _id=415165 000

Kaspersky «CodTexc» oT
Endpoint Security 24.10.2023 Ne
IS OM3HECca 0/H, cpoK

JCUCTBUS: C
22.11.2023 mo
22.11.2024
MoiiOduc 00O «Hosrle JluueH3noHHOE https://reestr.digital.gov.r|  Kontpakr ¢

CraHmapTHBI - 00 1auHEBIe u/reestr/301631/?sphrase 000

OdducHbIi TaKeT TEXHOJIOTHID _id=2698444 «PyOuKoH»
U151 paboTEHI C (Poccus) o1 24.04.2019
JOKYMEHTaMH No

Y TIOYTOU 036410000081
(myoffice.ru) 9000012
CpPOK JEHUCTBHUS:
6eccpouHO
OducHbBIN TaKeT AO «P7» JluneH3nonHoe https://reestr.digital.gov.r| KontpakT ¢
«P7-Oducy» u/reestr/306668/?sphrase 000

(meckTomHas _id=4435041 «Codrexc»

BEpCHsL) ot 24.10.2023
No
036410000082
3000007

CpPOK JEHUCTBHUS:

OeccpouHO

OneparnroHHas 00O "BbazanbT JIunieH3noHHOE https://reestr.digital.gov.r| Kontpakr ¢
cucremMa «AJBT cBOOOTHOE u/reestr/303262/?sphrase 000
Obpa3zoBanue» MIPOrpaMMHOE _id=4435015 «Codrexc»

obecniedeHue" ot 24.10.2023
Ne
036410000082
3000007
CPOK JEHUCTBHUS:
0eccpouHo
IIporpammHas AO «AHTUTIIATHAT» JIunieH3noHHOE https://reestr.digital.gov.r| JInieH3MOHHEI
cucTema Juis (Poccwst) u/reestr/303350/?sphrase | i morosop ¢
oGHapy)eHUs _id=2698186 AO
TEKCTOBBIX «AHTHIUIArHAT
3aMMCTBOBAHUM B » OT
Y4EeOHBIX U 23.05.2024 Ne
Hay4HBIX paboTax 8151, cpox
«AnTHIIIaruaT JEUCTBHUSL: C
BY3» 23.05.2024 o
(https://docs.antipl 22.05.2025
agiaus.ru)

AcrobatReader AdobeSystems CBoboHO - -

- IPOCMOTP pacnpocTpaHsemMoe
JnokymeHToB PDF,
DjvVU
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https://ru.wikipedia.org/wiki/Adobe_Systems

FoxitReader
- IPOCMOTP

nokymeHToB PDF,

DjVU

FoxitCorporation

CBo0OgHO

pacnpocTpaHseMoe

LN~ E

3.2.6. Pecypcbl HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceT « AHTEepHET»
1. CDTOwiki: 6a3a 3Hanuii no uudposoii Tpanchopmanuu https://cdto.wiki/

3.2.7. lln¢poBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Mpollecce

LMS-mnarpopma Moodle
Buptyansnas gocka Mupo: miro.com
Bupryanpras nocka SBoard https://sboard.online
Buptyanbnas gocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuchl: Snaekc./luck, Obmako Mail.ru
Cepsucel onpocos: SAunexc.@opmer, MyQuiz
Cepsucel Bujeocss3u: Suaexc. Tenemoct, Webinar.ru
CepBuc coBMecTHOW pabOTHI HaJ poekTaMu it Hebonbiuux rpynn Trello http://www.trello.com

3.2.8. Iu¢ppoBbie TEXHOJOIUH, IPUMEHsIeMble PU U3YYeHHU JUCHUIITHHBI

Lndposbie TEXHOIOTHH

Bunsl yueGHOI paboThl, BBIMOTHIEMBIC C
NpUMEHEHUEM I (POBOIT TEXHOIOTHH

1. OO6nayHble TEXHOJIOTHHI

NuauBuayanbHble 3aJaHUs

2. Bonbnme nanarie

NuauBuayanbHble 3aJaHUs
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIapCTBEHHOTO
oOpasoBarenbHOro CcTaHgapra cpeaHero obmiero obpazoBanus (GI'OC COO), yTBEep)KISHHOTO
[Tpuka3zom Munucrepcra oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
METOAMYECKUMH PEKOMEHJALMIMU 10 peajlu3alliid CpeaHero obiero oOpa3oBaHus B INpejenax
OCBOCHHS 00pa30BaTEIbHON MPOTpaMMbl CpeAHEro MpodeccHoHalbHOrO oOpa3oBaHus Ha 0aze
OCHOBHOT0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHUCTEPCTBOM HIpocBelieHus Poccuiickoit
Oenepauun 14.04.2021 rona.

ABTOp:
ConparoBa H.B., mpemomaBarens LeHTpa-KoUIeIKa NpUKIagHbIX kBanudukamumii ®I'BOY BO
Muuypunckuii [AY

Penenzenr:
Kpacumosa  JIL.M., mnpenonaBareinn HEHTpa-KOJUIe/Ka  MPHUKIAAHBIX  KBAIM(UKAIHIIA
®I'bOY BO Muuypunckuii 'AY

[Iporpamma paccmorpena Ha 3acemanmu [IMK — «KommbiorepHble ceTH W WHGOPMAIMOHHBIE
TEXHOJIOTHI

npoTokon Ne 9 ot «08» anpenst 2020 r.

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

npotokod Ne 8 ot «20» ampenst 2020 r.

[IporpamMma ytBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

poTokod Ne 8 ot «23» ampens 2020 1.

ITporpamma nepepaboTaHa 1 J0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusimMu ®I'OC COO

IIporpamma paccmorpena Ha 3acenanun IIMK «KommbrorepHble cetu M HMH(OpMaIMOHHBIE
TEXHOJIOTUN»

npotokoil Ne 9 ot «19» ampens 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIekKa
npukiaaHbeix kBanupukauuii ®I'bOY BO Muuypunckuit FAY

npotokodl Ne 8 ot «21» anpens 2021 r.

[Iporpamma yrBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

rpotokoit Ne 8 ot «22» anpenst 2021 r.

IIporpamma nepepaboTraHa 1 JONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
IIporpamma paccmoTpeHa Ha 3aceganuu «KomnbroTepHble ceTH U HHPOPMALMOHHBIE TEXHOIOTHI
npoTokoa Ne 9 ot «18» anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuit FAY

npotokodl Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npotokod 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
23




rpotokoi Nel0 ot «22» uronst 2023 r.

[Iporpamma nepepaboTaHa u AOMOIHEHA B COOTBETCTBHH ¢ TpeboBaHusiMu ®I'OC COO

[Iporpamma paccmorpena Ha 3aceganuu UMK «KommbroTepHsie ceth ¥ HMH(DOpMaIMOHHBIC
TEXHOJIOT U

npotokoi Ne 9 ot «16» anpens 2024 r.

[Iporpamma paccMOTpeHa Ha 3acelaHiK YI4eOHO-METOANIECKON KOMUCCHH IIEHTPa-KOJUIeKa
npuknaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

poTokoa Ne 9 ot «17» anpenst 2024 r.

[IporpamMma yrBepxaeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTokoa Ne 8 ot «18» anpens 2024 r.

Opurunan nomxeH xpanuthes B LIMK «KommnbroTepHble ceTu 1 HHPOPMAIIMOHHBIE TEXHOIOTHI)
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