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OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI «<MATEMATHKA:
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A; TEOMETPUS

MaremaTuka sBisercs (yHIameHTanbHON 0011€00pa30BaTEIbHON AUCHUILIMHON CO
CJIOKHUBIINMCA YCTOIZHHBBIM COACpKaHUEM U O6H.[I/IMI/I Tpe60BaHI/ISIMI/I K IIOATIOTOBKEC
oOyyJaronuxcs.

OOmme menu U3y4eHHS MAaTEMAaTUKH TPAJAWIUOHHO pEalu3yloTCsi B  YEThIpeX
HalpaBJICHUAX:

1) oOuiee npenacrasieHue 00 HACSSIX U METOJIaX MaTEMATUKH;

2) MHTEIUICKTYyallbHOE PAa3BUTHUE;

3) oBiazieHUue HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSMHU M YMEHHSMU;

4) BocIUTaTEIBHOE BO3/ICIHCTBHE.

Conepxanue y4eOHOW TUCHMIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHbIMU JIUHUAMU 00Y4YEeHUsI MaTeMaTHKe:

* anreOpanyeckast JIMHUS, BKIIOYAIOIIAast CHCTEMATU3AIIUIO CBEICHUH O YMCIIax; U3y4eHHe
HOBBIX U 00001IeHNE paHee U3yUeHHBIX onepauuii (BO3BeIeHHE B CTEIICHb, U3BJICUEHUE KOPHS,
Jorapu(pMUpPOBaHNE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC U 00paTHBIC K HUM); U3y4EHHE HOBBIX
BUJIOB YHCJIOBBIX BbIpaXXeHUH U (HOPMyJ; COBEPILIEHCTBOBAHHE MPAKTUUYECKUX HABBIKOB U
BBIYUCIUTEIILHON KYJIBTYpBI, PACIIMPEHUE U COBEPIICHCTBOBAHUE aNreOpamyecKoro ammapara,
c(OPMHPOBAHHOIO B OCHOBHOM ILIKOJIE, U €r0 NPUMEHEHUE K PEIIEHUI0 MaTeMaTUYeCKHX M
MNPpUKJIAAHBIX 3a4a4,

* TEOPETUKO-(QYHKIMOHAIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMATU3ALHUI0 U PaCLIMpeHUE
CBe/ICHUH 0 (YHKIHSAX, COBEPIICHCTBOBAHUE IpahpUueCcKiX yMEHHIT; 3HAKOMCTBO C OCHOBHBIMH
UAeIMU U METOJaMH MaTeMaTHYeCKOro aHajliu3a B 00beMe, IMO3BOJISIOIIEM HCCIEI0BaTh
dIIEMEHTapHbIe (YHKIMU W pPEllaTh MPOCTEHUIINE TeoMEeTpUYecKue, (U3NYecKue W Apyrue
NPUKJIAIHbIE 33/1a4H;

¢ JIMHUA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBAaHHAad Ha IOCTPOCHHHU W HCCICIOBAHUU
MaTeMaTHUeCKUX  MOJEJNel, mepecekaromascs ¢ anreOpaudyeckod U TEOPETUKO-
q)yHKHHOHaHBHOﬁ JIMHUAMU MW BKJIIOHaromiass pa3BUTUC W COBCPIICHCTBOBAHWEC TCEXHHUKU
anreOpanyeckux MpeoOpa3oBaHUM s pELIeHHs YpaBHEHWH, HEpPaBEHCTB M CHUCTEM;
(dopmMHpoBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBATH MPOCTEHUIINE MaTEMAaTHIECKHE MOJIEIH
IpY PELICHNH NPUKIATHBIX 3ajay, 33a4 M3 CMEXHbBIX M CHEIHAJIbHBIX JUCLUILINH;

* rCOMCTpHUICCKasa JIMHUA, BKJIIOYaroasa HarjisaJHbIC NpeacCTaBJICHUA (6]
OPOCTPAHCTBEHHBIX (UIypax UM U3y4yeHHE WX CBOWCTB, (OPMHUpPOBAHHUE M pa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOpPaXEHHWs, pPAa3BUTHE CHOCOOOB TEOMETPHUYECKHX H3MEPEHUH,
KOOPJIMHATHOTO U BEKTOPHOT'O METOJIOB JJISl pEIICHHUs] MaTeMaTHUYECKUX U MPUKIATHBIX —3a/1ay;

® CTOXaCTHYECKad JIMHHA, OCHOBAaHHAasA Ha pPa3BUTHUU KOM6I/IHaT0pHI>IX YMeHI/II\/'I,
IpeJCTaBICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUpA.

N3yuenne obmeobpa3oBaTelbHON yueOHON NUCIMIUIMHBI «MaTeMaTuKay 3aBepIracTcs
MOJIBE/ICHUEM UTOTOB B (pOpMe 3K3aMeHa B paMKaxX MPOMEXYTOYHOM aTTECTAallUu CTYJIEHTOB B
npouecce ocBoeHust ocHoBHoi OIIOIT CIIO ¢ nonyyenuem cpeaHero oomero oopazoBaHusl.

MECTO YYEBHOW JUCIUATIJIMHBI B YYEBHOM ILJIAHE

VYyebnas gucrummHa «MaTtemaThkay sBISETCS y4€OHBIM TPEIMETOM 0053aTebHON
npeaMeTHoi o0nactu «Maremaruka u uHpopmaruka» GI'OC cpeanero odriero oo6pa3oBaHUsL.
B mpodeccruonanbHBIX 00pa3oBaTeNbHBIX OPraHU3ANMAX, PEATH3YIOIMINX 00pa30BaTEIBbHYIO
nporpaMMmy cpeasero oOmiero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 6aze
OCHOBHOTO 001ero oOpa3oBaHms, y4deOHas IUCHMIUIMHA «MaTemaThuKay HW3y4daeTcs B
obmeoOpazoBarenbHoM 1ukie yueobnoro miaana OIIOIT CIIO Ha Ga3e OCHOBHOrO 0O0IIEro
00pa3zoBaHMs C TOJYUYCHUEM CPEIHETO 001Iero 00pa3oBaHusI.



B yuebHbIx mnaHax y4yeOHas AMcCUMILIMHA «MaTeMaTHka» BXOAUT B COCTaB OOIIMX
0011e00pa30BaTeNbHBIX Y4eOHBIX AUCUUIUINH, (POPMHUPYEMBIX U3 0053aTEIbHBIX MPEAMETHBIX
obmacreit ®I'OC cpegnero odmero obpazoBanus, M crenuaibHocTet CIIO conmanbHO-
YKOHOMHYECKOTO MPOuIIs MPOoHeCcCHOHATLHOTO 00pa30BaHusI.

PE3YJIbTATBI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoenue coaepx aHusi yduyeOHOW JucHUIIMHBL «Marematuka» obOecredynBaeT
JOCTUKEHHUE CTYIEHTAMU CJIEIYIOIIUX PE3y/IbTaTOB!

JINYHOCTHBIX:

-c(hopMUPOBAHHOCTH MPEACTABICHUH O MATEMATHKE KaK YHUBEPCATBHOM  SI3BIKE HAYKH,
CPEICTBE MOJIEIUPOBAHMS SIBJICHUI U IIPOLIECCOB, UAEAX U METOJAaX MaTEMaTHKU;

-[IOHUMaHUE 3HAYMMOCTM MAaTeMaTUKU JJIsi HAyYyHO-TEXHMYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHHUSI K MAaTeMaTHKE KaK K 4YacTH OOIIeYeIOBeUeCKON KYJIbTYphl
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, YBOIIOLIMEN MATEMATUYECKUX UIEH;

-pa3BUTHE JIOTUYECKOTO MBIILICHHUS], MIPOCTPAHCTBEHHOT'O BOOOpaXKeHUS,
QITOPUTMUYECKON KYJIbTYpbl, KPUTHUYHOCTH MBIIUIEHUS HAa YPOBHE, HEOOXOAUMOM JUIs
Oynymeii mpodecCHOHATbHOM  NEATENbHOCTH, M  MPOJOJKEHHs  O0pa3oBaHUS U
camMo00pa3oBaHus;

-OBNI/ICHHEe MaTeMaTHYeCKMMM 3HAaHUSMH ¥ YMEHUSIMH, HEOOXOAMMBIMU B
MIOBCE/IHEBHOM KU3HU, JJI1 OCBOCHMSI CMEKHBIX €CTECTBEHHOHAYYHbIX JUCUUIUIMH U AUCHUIUINH
npo(ecCHOHANBPHOTO LHKIA, IS TMOJy4YeHHs oOpa3oBaHUS B O00JIaCTAX, HE TPEOYIOLIUX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

-TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIE CaMOOOpa3oBaHHIO, Ha
IPOTSKEHUM BCEW JKU3HM; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEphIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHONW U 00IECTBEHHOM JesITeIbHOCTH;

-TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMHM B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIeI0BATENbCKOM, TPOEKTHON U APYTHX
BUJAX JESATENIbHOCTH;

-OTHOIIEHHUE K MTPO(heCCHOHATTEHON JIeSITEIbHOCTH KaK BO3SMOXHOCTH Y4aCTHs B PELIEHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

MeTanpeIMeTHbIX:

-YyMEHHUE CaMOCTOSITEIbHO ONpPENesATh LETH JEATEIbHOCTH U COCTaBJISATh IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYIIECTBIATh, KOHTPOJIMPOBaTb U  KOPPEKTHPOBAThH
JIeSITENIbHOCTD; MCIOIb30BaTh BCE BOSMOXHBIE PECYPCHI ISl JOCTHUKEHUSI IOCTABJICHHBIX LieeH
U peaNu3allii IJIaHOB IeATeIbHOCTH; BBIOMPATh YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIUSX;

-yMEHUE MPOAYKTHUBHO OOINAThCS M B3aMMOJEWCTBOBAaTh B IPOIIECCE COBMECTHOM
NeSITebHOCTH, YYUTHIBATh TO3ULUHU JAPYIMX YYaCTHUKOB JEATENBbHOCTH, 3(PPEKTHUBHO
paspeniaTh KOH()IUKTHI,

-BJIQJICHUE HAaBBIKAMH I103HABATENbHOW, Y4eOHO-MCCIEIOBATEIbCKOW U IMPOEKTHOM
NEeSTeNIbHOCTH, HAaBbIKAMU  paspelleHus MnpoljeM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJI0OB PEIICHHsI IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO PAa3JInYHBIX
METOJIOB O3HAHHUS;

-TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENBbHOM HH(POPMALMOHHO-TIO3HABATEIBHOM
JeSITEIbHOCTH, BKIIIOYasi YMEHUE OPHUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHHMKAX MHGOpMaIuu,
KPUTUYECKH OLIEHUBAThb M MHTEPIPETUPOBATh MHGPOPMALIMIO, TOIYYaeMyI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

-BJIaJICHUE SA3BIKOBBIMU CPENCTBAMU: YMEHME SICHO, JIOTMUHO U TOYHO H3JIaraTb CBOIO
TOYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIE  CPEZCTBA;



-BJIaJIcHUE HaBbIKAMU II03HABaTENIbHOM pedIeKCMM KaK OCO3HAHUSI COBEPIIAaeMbIX
JICUCTBUIA U MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHMI] CBOETO 3HAHUS
Y HE3HAHMS, HOBBIX MO3HABATEbHBIX 33/1a4 U CPEJICTB JUJIS UX TOCTUKECHUS;

-IETICYCTPEMIICHHOCTh B TOWCKAaX W TMPUHSATHH pPEIICHUH, COOOpa3sHTEIbHOCTh H
UHTYULUSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTaBICHUM; CIIOCOOHOCTh BOCIHPHUHUMATH
KpacoTy U TapMOHUIO MUPA;

NpeIMeTHbIX:

-cOpMHUPOBAHHOCTH TPEJCTABICHUNA O MAaTeMaTUKE KaK 4acTU MHPOBOUW KYJIBTYpPHI U
MECTe MAaTeMaTHKU B COBPEMEHHOM IMBWIIM3AIMM, CIOCO0AaX OMHMCAHUS SBICHUN peaIbHOro
MHpA HA MATEMATHYECKOM  SI3BIKE;

-cOPMHUPOBAHHOCTh NPEJICTABICHUNA O MATEeMAaTUYECKUX MOHATHUSX KaK BaKHEHUIIUX
MaTeMaTUYECKUX MOJEIISIX, IO3BOJISIOMIMX OMKUCHIBATh U U3y4aTh Pa3HbIE POLIECCHI U SBJICHUS;
ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOIO ITOCTPOEHUS MATEMATHYECKUX TEOPUH;

-BJIAJICHUE METOJAMU JI0KA3aTEJIbCTB U AJITOPUTMOB PEUICHUS, YMEHUE UX MPUMEHSATb,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUS B XOJI€ PEIICHUS  3a/1ay;

-BJIAJICHUE CTAHJAPTHBIMU NPUEMAMH PELICHUS PAlUUOHAIBHBIX W UPPALMOHAIbHBIX,
MOKa3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUNW M HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM, B TOM YHUCJIE JUIsl TOMCKA IIYTH PELICHUS U
WJUTFOCTPALIMM PELIECHUs] YPaBHEHUN U HEPABEHCTB;

-COPMHUPOBAHHOCTh TPEJACTABICHUM 00 OCHOBHBIX TMOHSATHUSAX MaTEeMaTHYECKOTO
aHalM3a W WX CBOICTBax, BIAJCHHE YMEHUEM XapaKTepU30BaTh IMOBEACHUE (YHKIIMIA,
WCIIOJIb30BaHHUE MOJYYEHHBIX 3HAHUM JJIsI OIMCAHUS U aHAIN3a PEalIbHbIX 3aBUCUMOCTEMN ;

-BJIaJICHUE OCHOBHBIMU IOHSATUAMHM O IJIOCKUX M IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMECHHSI PACIIO3HABATH TCOMETPHUCCKUE
burypbsl Ha 4YepTekax, MOJAENSAX U B pPEaTbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBONCTB
reomeTpuueckux ¢uryp u ¢GopMmya IS pelIeHUS TEOMETPUYECKMX 3a]ad U 3aJad C
MIPAKTUYECKUM  COJIEPIKAHUEM;

-chOpPMHUPOBAHHOCTh  MPEACTABICHUNH O TIpoleccax U SIBICHHUSAX, HMMEIONIUX
BEPOSATHOCTHBIM XapaKTEp, CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE, OCHOBHBIX
MOHATHSX 3JIEMEHTAPHON TEOPUHU BEPOSITHOCTEN; YMEHUN HAXOJUTh U OLIEHUBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUH B IPOCTEHININX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTePUCTUKU
CIIyYallHBIX BEJINYHH;

-BJIQJICHUE HABBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpU
peleHuu 3aay.

COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

Matematuka B HayKe M IpakTH4YECKOW JesaTenbHOcTH. llenn m 3amaum n3ydeHwus
MaTeMaTUKH Ipu ocBoeHnH cnenuanbHocteit CI10.

Auredpa. PazButue nonsaTus o uucie. Llensle v paunoHaibHble yncia. JlefcTBUTEIbHBIE
ymcna. [Ipubnuxennsie Borurcinenus. Kommnekcuele uncna. Kopau, crenenu u gorapugmsl.
Kopuu u crenenu. KopHu HaTypalbHOM cTeneHM W3 4HuclIa M UX cBoiictBa. CreneHu ¢
paloHaIbHBIMU MOKa3aTeIsiMu, WX cBoicTBa. CTeneHu ¢ JeUCTBUTENbHBIMU MOKa3aTeIsIMU.
CBoiicTBa cTeneHu ¢ AecTBUTENbHBIM Moka3aTeneM. Jlorapudm. Jlorapupm yrcna. OcHoBHOE
norapudmuueckoe ToxecTBo. JlecsaTuunble U HaTypaibHble Jorapudmsl. [IpaBumna neicTBuil ¢
norapudmamu. [lepexo k HoBoMy ocHoBaHuIO. [IpeoOpazoBaHue aaredpanuecKux BhIPAKCHUMN.
[IpeoOpazoBaHre palUMOHAIBHBIX, HPPAIMOHANIBHBIX CTENEHHBIX, [OKAa3aTeNbHBIX H
Jorapu(pMHUECKUX BBIPAKEHUH.

IIpakTuyeckne 3aHsTUs. ApudMeTHUECKHE ACHCTBUA HAJ YHUCIAMH, HAXOXJCHUE
OpUOJIMKEHHBIX 3HAYCHUH BEJIMYMH W TOTPEUIHOCTEH BBIYMCICHUN (aOCOMIOTHOW H
OTHOCHUTEIIHOM), CpaBHEHWE YHCJOBBIX BBIpAXKCHUH. BblumcieHWe W CpaBHEHHE KOPHEH.
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BrinosnHeHune pacueToB ¢ paavkaiaMmu. PelieHne uppalMoHaIbHBIX YpaBHeHUN. Haxoxnenue
3HAYCHUH CTETNEHeH ¢ paloHAIbHBIMU MoKa3atensiMu. CpaBHeHHe crernieHeit. [IpeoOpasoBanus
BBIPAXCHUI, CONEPIKAIUX CTENEeHU. PeleHune nokasareapbHbIX ypaBHEHUM.

Pemenue npukiaaaubIx 3aaa4. Haxoxnenue 3HaueHuit norapudma mno npou3BoJIbHOMY
ocHoBaHuI0. llepexox oOT oOxHOrO OCHOBaHMS K JpyroMy. BelumcieHue M CpaBHEHHE
norapudmoB. JlorapudmupoBaHue U MOTCHIMPOBAHWE BBIpAXKCHHUU. [IpuOIMIKEHHBIC
BBIYUCIICHUSI U PELICHUs IPUKIIAJIHBIX 3a/1a4. Pemenue 1orapupMuueckux ypaBHeHUH.

OcHoBbl TpuronomMerpun. OcHoBHbIe noHsATHs. Pagnannas mepa yria. Bpamarensnoe
nBrkeHre. CHHYC, KOCHHYC, TAHI€HC M KOTaHreHC 4ucia. OCHOBHbIE TPUTOHOMETPUYECKUE
ToxaecrBa. @opMyinsl npuseneHus. PopMyiibl ciaoxeHus. PopMyibl yaBoeHUs: Dopmyiisl
noJOBUHHOrO yria. IIpeoOpa3zoBaHusi HpOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKEHUH.
[TpeoOpa3oBanue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEACHUE U NPOU3BEICHUS B
cyMMy. BelpaxkxeHue TpuroHomeTpuueckux (GyHKIMHA 4epe3 TaHI'€HC MOJIOBUHHOIO apryMeHTa.
TpuroHomerpudeckue ypaBHEHMs M HepaBeHCTBa. [Ipocreiimme TpPUTOHOMETPUYECKHUE
ypaBHeHus1. [Ipocreiiine TpuronoMerprudeckre HepaBeHcTBa. OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIIMH. ApPKCUHYC, apKKOCUHYC, apKTaHI'€HC.

IIpakTuyeckune 3anaTus. PaguaHHbl METOA U3MEpPEHHUs YIJIOB BpAIEHUSI U CBA3b C
rpagycHoii Mepol. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (DOPMYIBI CIOXKEHUS,
yIIBOEHUS, peoOpa3oBaHuE CyMMbl TPUTOHOMETPUYECKMX (YHKIMI B NPOU3BEICHHE,
npeoOpa3oBaHre MPOW3BENCHUS TpPUTOHOMETpHueckux GyHKuui B cymmy. [Ipocreiimiue
TPUTOHOMETPHUYECKHE YpaBHEHHS U HepaBeHcTBA. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIHU:
ApPKCHUHYC, ApKKOCUHYC, apKTaHIEHC.

@yHkumyu, UX cBoiicTBa u rpapuku. Oyukuuu. O6JIaCTb ONpPEeNeHUs U MHOXKECTBO
3HaYeHUH; Tpapuk (QYHKIUH, MOCTpOeHHE TpadukoB (YHKIMHA, 3aTaHHBIX Pa3IUYHBIMUA
cnocobamu. CBoiictBa (GyHKUIMU. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
NepUOANYHOCTh. [IpomMexxyTku Bo3pacTaHusi W YObIBaHUSA, HauOoOJblIee M HaUMEHbIIEe
3Ha4YeHUs, TOUYKHM SKcTpemyMma. ['pacdudeckas mnTepnperanms. Ilpumepsl (QyHKIIMOHAIBHBIX
3aBUCHUMOCTENl B peaJlbHbIX @poleccax M SABJIEHUSAX. ApHPMeTHUecKHe ONepauuu HaJ
byaknusamu. CrnoxHas ¢yHknus (kommosunius). [loHATHe o HempepbIBHOCTH (PYHKIIUU.
OO6patHbie pyHkuuu. OdnacTs onpeneneHus u o01acTb 3HaueHu oopatHoit pynkunu. ['paduk
oOpartHoi ¢yHkuuu. CTeneHHble, MoKa3aTeabHbIE, JOrapupMUIECKe U TPUTOHOMETPHUECKHUE
¢byukuu. ObpaTHble TpUroHOMeTpuueckue pyHkuuu. OnpeneneHus GyHKIUN, UX CBOWCTBA U
rpaduku. [IpeobpazoBanus rpaduxos. [lapamnensHblil epeHOC, CUMMETPUS OTHOCHTEIBHO
OCel KOOpAMHAT U CUMMETPHsI OTHOCUTEIIBHO Haydajaa KOOPAMHAT, CHMMETPHsI OTHOCUTEIBHO
NpsIMOM y = X, pacTsDKEHUE U C)KaTue BAOJb OCell KOOpAUHAT.

IIpakTnyeckue 3ansaTus. [Ipumepsl 3aBUCHUMOCTEN MEKIY IEPEMEHHBIMU B PEaIbHBIX
mporueccax U3 CMeXHbIX JuciuminH. Onpeaenenue gynkuuii. [locrpoenne u ytenue rpaduxkos
¢ynkuunit. UccnenoBanue ¢pynkuuu. CBoNWCTBa TMHEHHON, KBaIpaTUYHOM, KYCOYHO-TMHEHHOM
u japoOHo-nuHeitHoN ¢yHkuuii. HenpepoiBHbie u mnepuoauueckue ¢yHkuuu. CBoiicTBa u
rpaduKy CHHYyca, KOCHHYyCa, TaHTeHca W KoTaHreHca. OOpaTHble (YHKUIMH U HX TIpaduKu.
OOpatHpie  TpuroHomerpuueckue  ¢yHkuuu. [IpeoOpasoBanuss rpaduka  QYHKIHH.
['apmonnueckue kosneOanus. I[lpuxmagusle 3amaud. IlokaszarenbHble, JorapudMuveckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA.

Hauyana maremarunuyeckoro anajmsa. IlocnenoBatensHocTu. CriocoObl 3agaHust U
CBOICTBa 4YHCIOBBIX IMocienoBareiabHocTel. [loHATHE O Tmpenene MOCIeI0BATENbHOCTH.
CymecTBoBaHuE Ipesieaa MOHOTOHHON OTpaHMUYEHHOW MocienoBaTebHOCTH. CyMMHUpOBaHHE
nocineaoBarenbHOCTeN. beckoHeuHo yObIBaroliasi reoMeTpuyeckas MpOrpeccusl U ee cymma.
[TpousBonHas. [loHsTHE O MPOM3BOIHON (PYHKIMH, €€ TEOMETPUUECKU U (PU3NUECKUNA CMBICI.
VYpaBHeHne KacartenbHOM K Tpaduky ¢GyHkmuu. IIpousBoaHBIE CYMMBI, Pa3HOCTH,
NPOM3BEACHNUS, YacTHbIC. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTapHbBIX (yHKuUWH. [IpumeneHue
MIPOM3BOHOM K MCCIIeNOBaHNIO (QYHKIMK B mocTpoeHuio rpadukos. [Ipon3BogHbie 00paTHON

6



GyHKIMU 1 KoMIo3uLuU (GyHKIMU. [IpuMeps! UCIIOIb30BaHUS POU3BOJHOMN U1 HAX0XKICHHS
HaWJIy4dllero peleHus B NPUKIAIHBIX 3a1adax. Bropas npousBoaHas, €e reOMETPUYECKUN U
¢du3nueckuii cMpica. HaxoxxaeHue ckopocTy Juisl poliecca, 3aJaHHOTro (popMysioi u rpaduxom.
[TepBooOpaznass u uHTErpan. lIpuMeHeHWE ONPEAETICHHOTO WHTErpaja Uil HaXOXKICHUS
IJI0ma Iy KpuBoauHelHo# Tpanenun. ®opmyna Herotona-JleiOnuma. [Ipumepsl npuMeHeHHs
UHTErpaia B GU3NKE U TCOMETPUH.

IIpakTnuyeckue 3aHATHA. YMCIOBasg IOCIENOBATEIBHOCTh, CIIOCOOBI €€ 3a/laHus,
BBIYMCIICHHUsSI WIECHOB MocienosaresnbHocTd. [lpenen mocinenoBaTenbHOCTH. beckoHEUHO
yOBIBaroIasi reomeTpuueckas nporpeccus. IIpousBogHas: MEXaHUUECKUN U reOMETpUYECKUN
CMBICJI  TIPOM3BOIHOH. YpaBHEHHE KacaTelnbHOH B obOmem Buze. IlpaBuna u Qopmyiisl
nuddepeHpoBanus, Ta0NIMLIA IPOU3BOAHBIX 3JeMEeHTapHbIX (yHkuuil. HMccnenosanue
(GyHKIMU ¢ TOMOIIBIO MPOU3BOAHON. HaxoxkaeHne HaubobIero, HAMMEHBIIETO 3HAUYCHUS U
9KCTpEeMaJIbHBIX 3HaueHuM ¢yHkuuu. HHTerpan u mnepBooOpasHas. Teopema HproToHa-
Jlertbnuna. IlpumeHeHue WHTErpajga K BBIYUCICHUIO (PU3WYECKUX BEIUYMH U ILIOIIAJICH.
VpaBHEHMsT W HEpaBEHCTBA. YPAaBHEHMs U CHCTEMbl ypaBHEHUU. PaunuoHaibHEBIE,
UPPALMOHAIBHBIE, II0KA3aTeJIbHbIE M TPUTOHOMETPUYECKHE YPAaBHEHUS M CHUCTEMBI.
PaBHOCWIIBHOCTb ypaBHEHHUH, HEpPaBEHCTB, cHUCTeM. (OCHOBHBIE IIPUEMBl HUX PpELICHUS
(pa3zno)xeHue Ha MHOJKUTENIH, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJCTAHOBKA, rpapuuecKuii
METOox). Hepasencrsa. PanmonaibHsle, UPpaLMOHAIIBHBIE, IIOKa3aTeJIbHbIE U
TPUTOHOMETpHUECKHE HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX pelleHus. Vcronb3oBaHue CBONCTB
u rpadpukoB (YHKIMA NpU pELIeHUH YpaBHEHUH U HEpaBeHCTB. MeToJl MHTEpBaJOB.
N300paxeHre Ha KOOPJUHATHOMN IJIOCKOCTU MHOXKECTBA PELICHUI ypaBHEHUN U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpuxkaaguelie 3agaud. IIpuMeHeHHEe MaTeMaTH4ECKUX METOAOB Ul pElICHUs
CoJepXKaTeNbHbIX 3aJad W3 pa3IUuHbIX oOyiacTe Hayku M IHpakTuku. HHrepnperauus
pe3yabTaTa, y4eT peaIbHbIX OTPAHUYECHHM.

IIpakTnyeckne 3ansituss. KopHu ypaBHeHuil. PaBHOCWIBHOCTH  ypaBHEHUM.
[IpeoOpazoBanue ypaBHeHMH. OCHOBHBIE NpUEMBbl pelIeHHs ypaBHeHUM. Perienue cucrtem
ypaBHeHMH. Vcronp3oBaHMe CBOWCTB W TpauKOB (QYHKUMH Ui pEIIeHUs YpaBHEHUH u
HEPaBEHCTB.

Komounaropuka. CTaTHCTHKA M TEOPHS BEPOSAITHOCTEI. DJIeMEeHThl KOMOMHATOPUKHU.
OcHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1a4d Ha TMOJACYET YKCIia pa3MEeNIeHUH, ePeCTaHOBOK,
couyeranuil. Pemenue 3agau Ha nepebop BapuantoB. @opmyna 6uHoma Herorona. CsolicTBa
OnHOMUHANBHBIX KO3 duunentoB. TpeyronpHuk [lackans. DaeMeHTH TEOPUH BEPOSTHOCTEH.
CoObITHEe, BEpPOSTHOCTH COOBITHS, CIIOKEHHE M YMHOXEHHe BeposTHocTed. I[loHsaTHE O
HE3aBUCUMOCTH COOBbITHI. JlMCKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€ pacHpeleleHHUs.
YucnoBele XapaKTepPUCTUKHM JTUCKPETHON cilydaiiHOW BenuuuHbl. [IoHATHE O 3aKOHE OOJBIINX
gucen. OJIEMEHThl MaTeMaTH4YeCKOW CcTaTUCTUKH. [lpencTtaBieHue MaHHBIX —(TaOIHIIBI,
IMarpaMmsbl, rpadukH), reHepajibHash COBOKYIHOCTb, BBIOOpKa, cpeaHee apu(pMETHUYECKOE,
MenuaHa. [loHsaTue o 3ajagax MaTeMaTUYECKON CTaTUCTUKH. PeleHne mpakTHYecKuX 3aaad ¢
IIPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

IIpakTnueckue 3ansitus. Mcropus pazputrs KoMOMHATOPUKH, TEOPUH BEPOATHOCTEN U
CTaTUCTHKH M HMX DPOJIb B Pa3M4HbIX cepax deroBeuecKoil >ku3HenesTenbHocTu. [IpaBuia
KOMOMHATOpUKH. Perienne koMOMHATOPHBIX 3a/1a4. Pa3Melienus, coueTaHusl U MepecTaHOBKH.
bunom HeroroHa u tpeyronsHuk Ilackais.

Hpuxkaagnbie 3agaunm. Kriaccuueckoe oOmpenereHue BEpPOSTHOCTH, CBOWCTBA
BEpPOSITHOCTEH, TEOpEMa O CyMME BEpOSATHOCTEH. Buluncinenue BepostHocTe. IlpukiiagHbie
3anaun. [IpencraBnenne yncinoBeIxX AaHHBIX. lIpuknanHble 3a1a4n.

I'eomerpus. Ilpsvble U MIOCKOCTH B NMpoOCTpaHCTBE. B3anMMHOE pacrosiokeHHe ABYX
NPsAMBIX B TpocTpaHcTBe. [lapamienbHOCTh NpAMOii U IIIOCKOCTH. [1apaninenbHOCTh MIOCKOCTEH.
IlepneHquKyISApHOCTD NMPSMOM U INIOCKOCTH. lleprneHauKynsp ¥ HakJIOHHAas. YIOll MEXIy
MPSMON U TIOCKOCTBIO. JIByrpaHHBIN yroia. YTrosl MexXay MIoCKOCTSIMU. [lepneHauKyaapHOCTb
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JIBYX TIUIOCKOCTEH. ['eomeTpuueckue nmpeodpa3oBaHus MPOCTPAHCTBA: MapauIeIbHBIN MEPEHOC,
CUMMETpUsl  OTHOCUTEIBHO IUIOCKOCTH. IlapamnensHoe mnpoektupoBanue. I[limomans
OpPTOrOHAJIbHOW IpoeKuu. M300pakeHre npocTpaHCTBEHHBIX (BUryp.

Mmuororpanauku. Bepumnnbl, pebpa, TIpaHu  MHOrorpaHHuka. Pa3BepTka.
MHororpansasie yribl. Beinykibeie MHOrorpanHuku. Teopema Oinepa. Ilpusma. Ilpsimas u
HakIoHHas npusma. [lpaBunbHas npusma. [lapamnenenunen.  Ky0. [Mupamuna. [IpaBunbhas
nupampia. YcedeHHas nupamuzaa. Terpasap. Cummerpuu B KyOe, B Hapajuiesienunene, B
npusme U nupamuzae. Cedenust Kyba, mpu3Mbl U nupamusl. [lpeacraBienue o MpaBUIIbHBIX
MHOI'OIpaHHMKaXx (TeTpa’zpe, Kyoe, oKTajpe, 10AeKadApe U HKOcadape)

Tesia u moBepxHocTH BpameHus. [{unuuap u koHyc. YcedeHHbl koHyc. OCHOBaHUE,
BbICOTA, OOKOBas IOBEPXHOCTb, OOpasyromiasi, pa3Beprka. OceBble CEUYEHUS U CEUeHUs,
napaensaeie  ocHoBaHmio. lllap u cdepa, ux ceuenus. KacarenbHast m1o0ckocTh K cdepe.

N3mepenns B reomerpuu. O6beM u ero nuaMmepenue. Murerpansuas gopmyna odbema.
®opmyisl 00beMa Ky0a, IPSIMOYTOJIBHOTO Napajulesenunea, Npu3Mbl, HUauHApa. Oopmysibl
o0beMa nupamuabl M KoHyca. DopMyibl IJIOLIAJM HOBEPXHOCTEH WMIMHIpPA U KOHYcCA.
@opmynel o6bemMa mapa W miomanu cdepsl. Ilogobme Ten. OTHOmEHUS TUIOMIAACH
HOBEpPXHOCTEH U 00BEMOB MOAOOHBIX Tell.

Koopaunarel u BekTopbl. llpsmoyronpHas (nexkaproBa) cucTeMa KOOpJAMHAT B
npoctpaHcTBe. PopMmysia pacCTOSHUSA MEXKAY IByMs TOUKaMU. Y paBHEHUs c(hepbl, IIOCKOCTH U
npsimoii. Bextopel. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOYKEHHE
BEKTOPA Ha 4uCIIO. Pa3noxkeHne BEKTOpa IO HANpPaBICHUSAM. YTOJ MEXIY IBYMS BEKTOPaMH.
[Tpoexuust BexkTopa Ha ocb. Koopaunatbl Bekropa. CKalspHOE NPOU3BEACHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIIEHUU MATEMAaTUYECKUX U IPUKJIAJHBIX 3aady.

IIpakTuyeckue 3aHATHA. [[pU3HAKK B3aMMHOIO PACIIOIOKEHUS MPAMBIX. YTOI MEXAY
npsiMbIMU. B3auMHO€E pacnonoxeHue NpsMbIX U IUNIOCKOCTeN. IleprienauKkynsap U HakJIOHHas K
IJIOCKOCTH. YTOJI MEKIy IPSIMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacCIIONIOKEHUH IIPSIMOU
u miockoctd. Teopema o Tpex nepneHaukyispax. IIpu3Haku M CBOWCTBAa MapayieNbHBIX U
MEPIECHIUKYJISIPHBIX IJIOCKOCTEM. PaccTostHMe OT TOYKM A0 IIOCKOCTH, OT MPSIMOM [0
IIJIOCKOCTH, PACCTOSTHUE MEXKIY IUIOCKOCTAMM, MEXAY CKPELIUBAIOIIUMUCS NPSIMBIMU, MEXKIY
IIPOU3BOJIBHBIMU (pUrypamu B npocTpaHcTBe. [lapamienbHoe NpOeKTUPOBAHUE U €r0 CBOICTBA.
TeopeMa o muiomaay OpTOrOHAIBHON NPOCKLUHUHA MHOIOYrOJIbHMKA. B3anMHOE pacrionoxxeHue
IIPOCTPAHCTBEHHBIX Quryp. Paznuunbie Buabl MHOrorpaHHukoB. Ux m3oOpaxenus. Cedenus,
pa3BepTKH MHOTOrpaHHUKOB. Ilnomiane moBepxHocTH. Buasl cuMMeTpuili B IPOCTPAHCTBE.
CumMMeTpHs Tell BpallleHUs: 1 MHOTOTpaHHUKOB. Brruncienue miomaneit 1 06beMoB. BekTopsl.
HenictBusg ¢ Bexkrtopamu. JlekaproBa cucCTeéMa KOOPAMHAT B IIPOCTPAHCTBE. YPaBHEHHUE
OKPY>KHOCTH, Cdephl, TMIOCKOCTH. PaccTostHue mexay Toukamu. JIEMCTBUSA ¢ BEKTOpamH,
3alaHHbIMM  KoopAuHaTtaMu. CKaJspHOE IPOU3BENECHUE BEKTOPOB. BeKTOpHOE ypaBHEHHE
IIPSAMOM M INIOCKOCTH. ICnosib30BaHNE BEKTOPOB IIPH J10KA3ATEIBCTBE TEOPEM CTEPEOMETPHUN.

TEMATHYECKOE IINTAHUPOBAHUE

[Ipn peanuzammm comepxkaHus 0O0Ie00pa30BATENFHON  YYEOHOW  AUCITUTUTMHBI
«Matemarukay B npenenax ocBoenuss OITOIT CIIO nHa 6a3e ocHOBHOTO 0011ero 06pa3oBaHus €
nosydeHueM cpenanero obmiero oOpazoBanusi ([IIICC3) makcumanbHas ydeOHash Harpyska
00y4aroImuxcst COCTaBIISIET:

- 75 vacoB, n3 HuUX 8 4wacoB ayaumTopHas (0Os3arenbHas) Harpy3ka OOydYaroIIMXCs,
BKJIIOYAs MPAaKTUYECKUE 3aHATHS, BHEAYAUTOpPHAS CaMOCTOsTEIbHAas paboTa CTyAeHTOB — 67
9acoB,;

Tewma 1. PazButne nonsatus o uucie
Tema 2. KopHu, cTenieHU U J0rapu(Mbl
Tema 3. OCHOBBI TPUTOHOMETPUU



Tema 4. ®yHKINH, UX CBOMCTBA U TpaduKu

Tewma 5. IIpsiMbIE U TUNIOCKOCTH B IIPOCTPAHCTBE

Tema 6. KoopauHatbl U BEKTOPBI

Tewma 7. IlocnenoBaTesbHOCTH, IIPEIE IOCIEN0BATENBHOCTH. [Ipenern u HenpepbIBHOCTh
¢byukuu [IpousBoanas GyHKIUH, €€ MPUIOKEHHUE K PEILICHUIO

Tema 8. MHTerpan u ero npui1oKeHus

Tema 9. DiieMeHTHI KOMOMHATOPHUKHU

Tema 10. DneMeHTHI TEOPUU BEPOSITHOCTEM U MAaTEMAaTUYECKOW CTATUCTUKH

Tema 11. MHOTOrpaHHUKH

Tema 12. Tena 1 NOBEPXHOCTH BpaLIEHUS

Tema 13. I3mepenus B reoMeTpun

Tema 14. YpaBHeHUsI U HEPABEHCTBA

XAPAKTEPUCTUKA OCHOBHbBIX BUJOB

AEATEJBHOCTHU CTYJAEHTOB

Coaep:xanue 00yueHust

XapakTepucTHKAa OCHOBHBIX BU/0B /IeATEJIbHOCTH
CTY/1€HTOB (HA YPOBHe Y4eOHBbIX JieiicTBHil)

Bsenenne

O3HaKOMJICHHE C POJIbI0O MaTEMAaTUKH B HAayKe, U MPAKTUUECKOU
eI TeTLHOCTH.

O3HaKOMJICHHE C LIEJISIMU U 3aJlayaMy U3YYCHHUs] MAaTeMaTUKU TIPU
ocBoennu npodeccuii CITO u cnermaneaocTeid CIT1O.

Auredopa

PazButie noHATHA O YKCIIE

BrinonHeHnue apu@merndyeckux ASUCTBUM HaJ YUCIAMM, codeTast
YCTHBIE ¥ TUCBMEHHBIE IIPUEMBI.

Haxoxnenue npruOIMKeHHBIX 3HAYEHUM BEJTUYUH U TTOTPEIIHOCTEHN
BHIYMCIICHUH (a0CONIOTHOM U OTHOCHUTENBHOW); CpaBHEHHUE
YHCJIOBBIX BBIPAYKEHUM.

Haxoxnenue omuOOK B MpeoOpa3oBaHUSAX W BBIYHCICHUIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTPAMMBI).

KopHu, crenenu,
norapugmbl

O3HaKOMJIEHHE C TOHSTHUEM KOpHS N-H CTENeHU, CBONCTBAMHU
[paIMKaJIOB U MIPaBUJIAMU CPABHEHUSI KOPHEH.

DOpMyJIMPOBAHUE OINPEACICHUs KOPHA M CBOWCTB KOPHEW.
BpruucieHrne W CpaBHEHHE KOPHEW, BBINIOJHEHUE IIPUKUJIKU
3HaueHus: KopHs. [IpeoOpasoBaHue 4YHUCIHOBBIX M OYKBEHHBIX
BBIPAKEHUN, COJEPIKAIINX PaTUKAIIbI.




BrimonHeHne pacyeToB Mo (Gopmyiiam, COIASpIKAIINM PaIUKAIbI,
OCYIIECTBIISI HEOOXOAMMbIE MOJICTAHOBKU U IPe0oOpa30BaHUs.
OmnpenesieHHe PaBHOCWIBHOCTH BBIPAXKEHUM C paguKaliamMu.
Perienne uppaimoHaaibHbIX YpaBHCHUM.

O3HaKOMJIEHHME C TOHATHEM CTEIEeHU C JACHCTBUTEIbHBIM
[OKa3aTeJIeM.

Haxoxx/ieHue 3Ha4eHU CTEeTeHU, UCIIONB3YsI PH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchiBaHUE KOPHS N-H CTENEHW B BHJAC CTEICHU C JPOOHBIM
rokasaTesjeM U Hao6opoT. DOpMyIUPOBaHUE CBOMCTB CTEIICHEH.
BplunciieHHWe  CTENEHEW C  palUMOHAJIBHBIM  [MOKAa3aTEJIEM,
BBIIIOJTHEHUE MMPUKUJKN 3HAYEHUS CTEIICHU, CPABHEHUE CTEIEHEH.
[IpeoOpa3oBaHre  YHCIOBBIX W  OYKBEHHBIX  BBIPaKCHHIA,
CoJep)KallMX  CTENEeHWU, TMpUMEHsAs  cBoiicTBa.  Peuienue
IOKA3aTEIbHBIX YPABHEHUM.

O3HakOMJIEHME C TPUMEHEHUEM KOpPHEW M CTENeHEd MpHu
BBIYMCIIEHUN CPEIHUX, JACJIIEHUU OTPE3Ka B «30JIOTOM CECUECHHUI.
Pemenne npukiIagHbIX 3a4a4 Ha CI0KHbBIE TTPOLICHTHI.

[IpeoOpazoBanue
anreOpanyecKuX BhIPaKEHHUH

BrinonHnenue npeobpa3oBaHu BEIpaXKeHUH, IpUMeHeHre (GopMyJl,
CBSI3aHHBIX CO CBOWCTBAMU CTCIICHEH M JIOrapu(PMOB.
Ornpenenenue 06J1acTH 10ITyCTUMBIX 3Ha4Y€HUH JIorapu(pMUIECKOro
BbIpaXKeHUs1. Penienne torapuMuIecKux ypaBHEHHM.

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TTOHATHUSA

M3ydyeHne pairaHHOIO METOJa U3MEPEHUS YIJIOB BpaI€HUs U UX
CBSI3U C I'paaycHON Mepoil. MI300pakeHue yrioB BpallleHUs Ha
OKPYHOCTH, COOTHECEHHUE BEJIMYUHBI yTJIa C €r0 PacloJIOKEHUEM.
DopMyIMpOBaHUE OINpEeICHUNH TPUTOHOMETPUUECKUX (YHKIUI
7JIS.  YIJIOB IIOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOTO
TPEYTroJbHUKA U OOBSICHEHUE UX B3aUMOCBSI3U.

OcHOBHBIE [IpmMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIAECTB IS
TPUTOHOMETPHYECKHE BBIUNCIIEHUS 3HAUEHUI TPUTOHOMETPUUYECKUX (QYHKIUN MO OJTHOU
TOXKJIECTBA W3 HUX.
[TpeobpazoBanus MN3yyeHne OCHOBHBIX (OpPMYJT  TPUTOHOMETPHUH:  (POpMYJIbI
MIPOCTEHIINX CIIO>KEHHSI, YABOEHMUS, npeobpa3oBaHus CYMMB]
TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKUX (DYHKLIHM B MPOU3BEACHNUE U TPOU3BECHHUS B
BBIPAKEHUI CyMMy W  IIpUMEHEHHME TpU  BBIUMCIECHUM  3HAYEHMUS
TPUTOHOMETPUYECKOTO BBIPAKEHHUS U YIPOILEHUS €TO0.
(O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPUHU TOYEK HAa €AUHUYHOU
OKPYKHOCTH M TPUMEHEHHE UX JJIsI BbIBOJIa (OPMYJT IPUBEICHUS.
[Ipocreiimne Pemenne 1o ¢opMyiraM U TPUTOHOMETPUYECKOMY  KpPYry
TPUTOHOMETPUUECKHE MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YpaBHEHUS W HEPABEHCTBA

[IpumeHeHue oOIIMX METO/IOB PELICHUSI YpaBHEHUH (MpUBEICHUE K
NMIMHEHHOMY, KBaJpaTHOMY, METOJ pa3JIOKEHUsS Ha MHOXHUTEIH,
3aMEHbl [IEPEMEHHOW) TIpU PEUIeHWH TPUTOHOMETPHUUECKUX
YpaBHEHUH. YMEHHE OTMEUYaThb Ha Kpyre pelIeHUs NPOCTEHIINX

TPUTOHOMETPUYECKUX HEPABEHCTB.
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ApKCUHYC, apKKOCHHYC,

O3HaKOMJICHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPHUECKUX

APKTaHI€HC YnciIa (byHKLMIA.
M3ydyeHue onpeneiseHuii apKCUHYyCa, apKKOCHHYCA, apKTaHIeHca
Hucla, (GOPMYJIHMpPOBAHME UX, H300paK€eHHEe Ha E€IUHUYHOU
DKPY’KHOCTH, IPUMEHEHHUE IPU PELICHUU YPaBHEHUH.
DyYHKUHUH, UX CBOMICTBA U rPapUKH
DyHKIMH. O3HakOMJIEHHME C  IIOHATHEM  IIEPEMEHHOW,  IIpUMEpaMH
[loHsATHE O HENPEPBIBHOCTH [3aBUCUMOCTEU MEKY [IEPEMEHHBIMH.
(byHKLIMN. O3HaKoMIIeHHE c IIOHATHEM rpacduka, OIIPEACIICHUE

MPUHAIICKHOCTH TOYKM rpaduky ¢yHkuuu. OmnpeneneHue Io
(hopmyiie mpocTeiiiieil 3aBucCUMOCTH, BuJa ee rpaduka. Beipaxkenue
o (opmyiie OJTHOM MEPEMEHHOM Yepes3 IpyTHe.

O3HakoMJIeHHE ¢ ompezesreHueM (QyHKIUU, GOpMYJIUPOBAHUE €TO.
Haxoxaenue o0acTi onpeaesieHus 1 001acTh 3HaYCHUN (PyHKIINH.

CBolicTBa (QYHKIUU.
['paduyeckas
WHTEPIPETALHS.

[ Ipumepsl
(yHKIIMOHATIBHBIX
3aBHCHUMOCTECH B
peaNbHBIX MpoIleccax 1
SIBJICHUSIX.

O3HakOMJIEHHE C MpuMepaMu (PyHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
[pEAJIbHBIX MPOLIECCAX U3 CMEXHBIX TUCIUTIIMH.

O3HaKOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYXICHUSIMHU HEKOTOPbBIX
CBOMCTB JIMHEHHON W KBaJAPAaTHYHOW (PYHKIHHA, NPOBEICHUE
rccieJ0BaHUs IMHEHHON, KyCOUYHO-TMHEHHOM, IPOOHO-TMHEHHON U
KBaJpaTUIHON (yHKIHI, mocTpoeHne ux rpadukos. [locrpoenue n
uyrenue  rpadukoB  ¢yHkumii.  HccnemoBanue — (QyHKUHH.
CocTaBiieHue BUJOB (YyHKIUNA MO JAHHOMY YCJIOBHUIO, PEIICHUE
3a7a4 Ha OKCTpeMyM. BrelnnonHeHue npeoOpa3oBaHuil rpaduka

(byHKIMH.

OOpaTHBIE QYHKIHH.

WN3ydyeHnne mnoHATHS o0OpaTHOW (yHKUIMHU, OIpelNeleHue BUIAa HU
noctpoeHue rpaduka oOpaTHOW (QYHKIMH, HAXOXKAECHUE ee 00jacTu
ornpezeneHuss u obmacTy 3HadeHui. [IpumMeHeHne CBOWCTB (YHKIMIA
[IPU UCCIIEIOBAaHUM YPaBHEHUH M PEIIEHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C IIOHATHEM CIOKHOW (DYHKITHH.

CTeIncHHbIE,
MoKa3aTebHbIE,
norapupmMHUEcKue u
TPUTOHOMETPHUYECKHE
¢bynkuuu. O6paTHbIe
TPUTOHOMETPHUYECKHE

(b yHKITHH.

Brruucnenne 3HaueHU (QYHKIMA 1O 3HAYEHUIO apryMEHTa.
OnpeneneHue NoJI0KEHUs TOYKU Ha TpaduKe Mo ee KOOpAUHATAM U
Ha000pOT.

Mcnonb3oBaHue CBOMCTB (QYyHKIMUA [JIsI CpaBHEHUsI 3HAYEHUM
CTereHel u orapudmos.

[TocTpoenue rpaguKoB CTENIEHHBIX U JIOTapU(PMUUECKUX (DYHKIIHIA.
Pemienne mnokaszaTeabHBIX M JIOTAapU(MHUYECKUX YpaBHEHUH U
HEpPABEHCTB 10 U3BECTHHIM AJITOPUTMAaM.

O3HaKkOMJIEHME C TMIOHSITUEM HENPEPBIBHOW IEPUOJIUYECKOU
dbyHKuMM, GOpMyJIMpPOBaHUE CBOICTB CHHyca M KOCHHYca,
MMOCTPOCHHUE UX IpadUKOB.

O3HaKkOMJIEHHE C TOHATHEM TapMOHHUYECKHX KoJieOaHUH u
puMepaMM rapMOHUYECKUX KOJIEOaHM I ONUCAaHUs TTPOLIECCOB
B (M3UKE U JpyTUX 00JaCTIX 3HAHUS.

O3HaKOMJICHHE C TIOHSITUEM PAa3PBIBHON MepHOINYecKOr (PyHKINH,
(hopMyIMpoBaHUE CBOWCTB TaHI'€HCA U KOTaHT€HCa, IOCTPOCHHUE UX
rpaduKoB.

[IpumeHeHue CBOMCTB (QYHKIMNA [JI1 CpaBHEHUS 3HAYCHUM
TPUTOHOMETPUUECKUX (DYHKIUH, PEIICHUS TPUTOHOMETPHUUYECKHUX
YpaBHEHUI.
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[locTpoenue rpaguKkoB 0OpaTHBIX TPUTOHOMETPHUECKUX (PYHKIIUIMA
U ompeneneHne 1o TpadukaM HUX CBOWCTB. BrimonHenwue
npeodpazoBaHus rpaduKOB.

Hauaja MmaTeMaTH4eCKOI0 aHAJIM3a

ITocnenoBarennLHOCTH

O3HAaKOMJIEHHE C TIIOHATHEM YHCJIOBOW IIOCIEAOBATEIBLHOCTH,
crioco0amu ee 3aJaHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C MOHSITHEM Ipejena I0CIeA0BaTEIbHOCTH.
O3HAaKOMJICHHE C BBIUYHCICHUEM CyMMBbI OECKOHEYHOT'O YHCIOBOIO
psla HA MPUMEPE BBIYMCICHUS CyMMBbl O€CKOHEYHO yOBIBaIOIICH
reOMETPUYECKOI MPOTPECCHH.

Pemienne 3amay Ha NpuUMeHEHUE (OPMYJIBI CYMMBI O€CKOHEYHO
yOBIBAOIIEH reOMETPUYECKON MPOTPECCUH.

[IpousBoaHas u ee
[IPUMEHEHHE

O3HakOMJIEHHE C T[OHSITHEeM Mpou3BoaHou. HM3yueHuwe wu
(hopmyIIHpoOBaHHUE €€ MEXaHMYECKOT'O U TEOMETPHUECKOTO CMBICTIA,
W3y4YeHHWE aIrOpuTMa BBIYMUCICHUS MPOU3BOJAHON Ha MpUMEpe
BBIUKMCJICHUSI MTHOBEHHOUW CKOPOCTH U YTJIOBOrO Ko3(dunmeHta
kacatenbHON. CocTaBleHHE ypaBHEHHUs KacaTelbHOH B 0OIIeM
BU/IC. YCBOeHHME mpaBwil JuddepeHInpoBaHus, TaOIUIBI
MPOM3BOJHBIX  DJIEMEHTAPHBIX (OYHKLHH, NOpUMEHEHUE I
mudepeHpoBannst  QPyHKIMA,  COCTaBIICHHS  ypaBHEHUS
KacaTeJIbHOM.

M3ydyeHue TeopeM O CBSI3M CBOWCTB (PYHKIIMM U MHPOU3BOJTHOM,
dbopmynupoBka wux. I[IpoBeneHHWE ¢ TIOMOIIBIO IMPOU3BOIHOM
ucciegoBanus (QyHKIWU, 3aJaHHON (opMmynoil. YcTaHOBIEHHE
CBSI3U CBOMCTB (DYHKIIMU U MPOM3BOHOMN MO UX rpadukam.
[IprMeHeHue MPOU3BOIHOM NJIs pelleHus 3ajlad Ha HaXOXICHUe
HauOOJNIbIIIET0, HAUMEHBIIEro 3HAYEHHWs MW Ha HaXOXKJEHHE
SKCTpEMyMa.

[TepBooOpaznas u
MHTETpal

O3HakOMJIEHHME C TIOHSTHEM WHTErpaja H TepBOOOpPa3HOM.
M3ydeHne mpaBwiia BBIYUCIEHUS NEPBOOOPA3HOM U TeopeMbl
HrroTona-JletiOnuna.

Pemienne 3amay Ha CBsI3b IEPBOOOPA3HONM M €€ MPOM3BOJHOM,
BBIUMCIIEHUE NEpPBOOOpa3HON [y naHHOW (yHKuuU. Pelienue
3a7ay Ha MPUMEHEHUE MHTEerpana sl BBIYUCICHUS (PU3HYECKUX
BEJIMYMH U TIIONTAJICH.

YpaBHeHUs M HEPABEHCTBA

'YpaBHEHHUSI U CUCTEMBI
ypaBHeHUM HepaBeHcTBa
Y CUCTEMBI HEPABEHCTB C
IBYMsI IEPEMEHHBIMHU.

O3HakOMJIEHHME C MPOCTEHMIIMMHM CBEISCHUSIMH O KOpPHAX
anreOpanyeckMx  ypaBHEHUM,  MOHSATUSIMHU  MCCIIEIOBAHUSA
YpaBHEHUM U  CUCTEM  ypaBHeHMH. M3ydeHue Teopuu
[PABHOCWJIbHOCTHY YPaBHEHUH U €€ PUMEHEHUS.

[loBTOpEeHME 3alMCU pELICHUs] CTAaHIAPTHBIX YPAaBHEHUM, IPUEMOB
npeoOpa3oBaHUsl ypaBHEHUM i1 CBEJIEHHUS K CTaHJApTHOMY
ypaBHEHUI0. PemieHne  palMOHaNBHBIX, HpPpPaLMOHAIBHBIX,
IMOKAa3aTeIbHbIX U TPUTOHOMETPUYECKUX YPABHEHHH U CHCTEM.
Mcnonp30BaHue CBOWCTB M TrpaduKoB (DYHKIMNA JUIsT pELICHHs
ypaBHeHUU. [IOBTOpeHNE OCHOBHBIX IPUEMOB PELIEHHS CUCTEM.
Pemienue ypaBHeHUl ¢ IPUMEHEHUEM BCEX MPHUEMOB (Pa3I0KEHUS
HAa MHOYKUTEJIM, BBEICHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpaguuecKoro MeTo/1a).
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Perrenue HEpaBEHCTB M CUCTEM HEPABEHCTB C INPUMEHEHUEM
[pa3JIMUHBIX crnoco0o0B. IlpuMeHeHHe MaTeMaTHYECKUX METO/OB
JUIS. pELIEHMsT COAEPXKaTEJbHBIX 3aJad U3 Pa3IM4HbIX oOjacTeit
HAayKHd U NpakTUKU. VHTeprpeTupoBaHue pe3ysbTaTOB C Y4E€TOM
[p€aJIbHBIX OTPAHUYCHUH.

JJ1eMEeHThI KOMGI/IHaTODHKI/I, TCOpUNn BCDOHTHOCTeﬁ M CTATUCTUKH

OCHOBHBIC TTOHSTHS
KOMOWHATOPHKHU

M3ydyeHne mnpaBuiia KOMOMHATOPUKH W TIPUMEHEHUE IPU PEHICHUH
KOMOMHATOPHBIX 3aja4. PemieHne KOMOWHATOPHBIX 3a7a4 METOJO0M
nepebopa U Mo MPaBUITY YMHOXKECHHUS.

O3HaKOMJICHME C TOHATHSIMU KOMOWHATOPUKH: Pa3MEIICHUSIMH,
COUCTAHMSIMH, TIEPECTAHOBKAMU U (POPMYJaMU JUISI UX BBIUYUCIICHHUS.
OO0BsicHEeHHEe U TpUMeHeHUe (OPMYJT 1711 BBIYUCICHUS pa3MEIICHUH,
MEepEeCTaHOBOK M COYETAHUW MpHU pelieHuu 3aaad. O3HAKOMIICHHE C
ounomMom HprotTona wu  TpeyroinpbHukoMm Ilackans.  Pemenue
MPAaKTUYECKUX 3a/lad C HCIOJIb30BAHMEM TOHATUM W TIPaBUJ
KOMOWHATOPHKHU.

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEMN

V3yuyeHne KJIACCUYECKOIO OIpPENENEeHUs] BEpPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEpOATHOCTEH. PaccmorpeHue
[IPUMEPOB BBIYKMCICHUS BEpOATHOCTEH. Perienue 3ajau Ha BbIUMCIIEHUE
BEPOSITHOCTEH COOBITHH.

[IpencraBieHUe JaHHBIX
(TabIUIIBI, TUATPAMMBI,

rpaduKm)

O3HaKOMJIEHME C [PEICTAaBICHUEM UHUCIOBBIX JAHHBIX U HX
XapaKTEPUCTUKAMU.

Pemenne mnpakTHuecKUx 3anady Ha 0OpabOTKYy YHCIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTHUK.

I'eomeTpus

[TpsiMble U TIOCKOCTH
B IIPOCTPAHCTBE

DopMynHpoBKa U MPUBEACHHUE JI0KA3aTENbCTB IPU3HAKOB B3aMHOIO
[PACIIOJIOKCHU A TPAMBIX U mIockocTeil. Pacnmo3naBanue Ha YCPTCIKAX U
MOJEJISIX PAa3INMYHBIX CIy4aeB B3aMMHOIO PACIOJOKEHHS TNMPAMBIX U
MJIOCKOCTEH, apT'yMEHTHPOBAHUE CBOUX CY>KJIECHUH.

DopMyNIHpPOBaHUE ONPEACIICHHUM, MPU3HAKOB U CBOMCTB NapaljIeIbHBIX
1 NCPICHAUKYIAPHBIX HJ'IOCKOCTGﬁ, ABYI'paHHBIX U JIMHEUHEIX YTJIOB.
BrinonHeHWe TMOCTPOEHUS YIVIOB MEXAY MPAMBIMHU, MPAMOUA H
MJIOCKOCTBIO, MEXKY TIJIOCKOCTSIMU TI0 ONMHUCAHUIO U PACTIO3HABAHUE UX
Ha MOJEIIAX.

HpI/IMeHeHI/Ie IIPU3HAKOB U CBOMCTB PacCIIOIOKCHHA TIPAMBIX U
MJIOCKOCTEHN MpU PEIICHUH 3a7a4.

N3o0paxkeHne Ha pUCYHKAX ¢ KOHCTPYUPOBAHHME HA MOJEIIX
MEePIEHIUKYISIPOB U HAKJIOHHBIX K TNIOCKOCTH, TIPSIMBIX, MTapaJuIeNIbHbIX|
MJIOCKOCTEH, YIJIOB MEXKAY TMPSMON M TUIOCKOCTBIO M 0OOCHOBaHHWE
[TOCTPOCHHSI.

Pemenne 3a1a4 Ha BBIYUCIICHUEC TCOMETPUUCCKUX BCJIIMYHNH.
OnucbIBaHUE PACCTOSHUA OT TOYKH JO IUIOCKOCTH, OT MPSIMOM J0
IIJIOCKOCTH, MCKIAY IINIOCKOCTSIMU, MCKIY CKpCIIUBAOIINMHUCS
MPSMBIMU, MEX]Ty IPOU3BOJILHBIME (PUTYpaMu B IPOCTPAHCTBE.
q)OpMy.TII/IPOBaHI/Ie U JOKa3bIBAHWC OCHOBHBIX TCOPEM O pPaCCTOAHUAX]
(Teopem CyIeCTBOBaHHUS, CBOMCTBA).

13



M300paskeHre Ha 4YepTeKax M MOJENAX PACCTOSHHUS M OOOCHOBAHUE
cBoMX cyxzaeHuil. OrmnpelneneHue U BBIYHUCICHHE PACCTOSHUN B
npoctpancTBe. [lpumenenue ¢opmMyn U TeopeM IUIAaHUMETPHUU s
[pelIeHus 3a1a4.

O3HaKOMJIEHHE C IOHATUEM NAPAJUIEIBHOTO POEKTUPOBAHUS U €TO
cBoiictBamu. DopMynHpOBaHUE TEOPEMBI O ILIOLIAAN OPTOrOHAILHOM
MPOEKIIMY MHOTOYTI'OJIbHUKA.

[IpumeHeHue Teopuu At 000CHOBAHUS MOCTPOCHUN U BBIYUCIICHUH.
IAPryMEHTHUPOBAaHUE CBOMX CYXKICHMM O B3aUMHOM pPaclOJIOXKEHUH|
[POCTPAHCTBEHHBIX (QUTYD.

MHOTrOrpaHHUKH

OnuncaHue M XapakKTepUCTUKA pa3JIMYHBIX BHJIOB MHOI'OTPaHHUKOB,
[IEPEUYKCIICHUE UX DIEMEHTOB U CBOWCTB.

MN300pakeHne MHOTOIPAHHUKOB U BBINIOJHEHHE IOCTPOCHUS HA|
M300paKEHUSX U MOJIEIISIX MHOTOTPAaHHUKOB.

Brluucienue JUMHEHWHBIX 3JEMEHTOB M YIJIOB B MPOCTPAHCTBEHHBIX
KOH(PUTYpAIUIX, ApT'YMEHTUPOBAHNUE CBOUX CYXICHUH.
XapakTepucTuka u U300paxeHue CEUCHMS, pa3BepTKH;
MHOTOIPAHHUKOB, BBIYMCIIEHUE IUIOIIAJEH TOBEPXHOCTEH.

[locTpoenne mpocTeHIUX ce4eHuid Ky0a, NPU3MBI, MHUPAMHBL.
[Tpumenenne (HakToB U CBEICHUH U3 TUTAHUMETPHH.

O3HakoMyeHME C  BUJAAaMU  CUMMETPUH B IIPOCTPAHCTBE,
(dbopMyJIMpOBaHHE  ONPENEICHW ©  CBOWCTB.  XapaKTePUCTUKA
CUMMETPHUU TeJ BPAILIEHUs] 1 MHOTOI'PaHHUKOB. lIpriMeHeHue CBOMCTB
CUMMETPUU TIpH peIIeHUU 3anad. lMcmonp3oBaHue MNpuoOPETCHHBIX
3HAHUU JJI UCCIEAOBAHUS U MOJICIMPOBAHUS HECIOKHBIX 3a4a4.
MN300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE PUCYHKOB 110
YCIOBHUSAM 33]1a4.

Tena v MOBEPXHOCTH
BpalCHUS

O3HakOMJIEHHE C BHUJAAMHU TeJ BpalleHus, (HOpMyIUpPOBaHHE WX
ONPEACIICHUN U CBOMCTB.

DopMynHpPOBaHUE TEOPEM O CEYEHUU IIapa MIOCKOCThIO U MIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTuka M HU300pakeHHe Tell BpalleHHUs, UX pPa3BEPTKH,
CEUCHHS.

Pemienne 3ajady  Ha TOCTPOEHUE CEUYEHUM, BBIUMCIEHUE JUIMH,
paccTossHUM, yriaoB, Iwomazaeil. IIpoBegeHne  goKa3aTeNbHBIX
[pacCyXJIeHUI NpU PEIICHUH 3a7a4.

[IppuMeHeHne CBOWCTB CHMMETPUM IIpU PEHICHUM 33Ja4 Ha Tela|
BpaIlICHUs, KOMOMHAIIUIO TEJ.

MN300pakeHne OCHOBHBIX KPYTJIIBIX TEJ W BBIMOJHEHHE PHUCYHKA IO
YCIIOBHIO 33]1a4H.

I/ISMepeHI/IH B TCOMCTpHUU

O3HaKOMIIEHHE C MOHATHAMH IUIOMIAOM M 00beMa, aKCHOMaMH U
CBOMCTBAMH.

Pemenne 3amad Ha BBIUMCICHHME IUIOMIAJAEH IJIOCKHX QUryp ¢
MIPUMEHEHUEM COOTBETCTBYIOIIUX (GOPMYI U (PAKTOB U3 MIIAHUMETPHUH.
M3ydyeHne TeopeM O BBIUMCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TeE,
[pelIeHre 3a1a4 Ha IpUMeHeHne GopMyJl BEIUMCIEHHS] 00bEMOB.
WN3ydyenne ¢GopMyn A BBIYMCICHHS IUIOMIAJIEH TMOBEPXHOCTEH]
MHOTOTPAaHHUKOB W Ten BpamieHus. O3HAKOMJICHHE C METOJO0M
BBIYUCJICHHUSA TLJIOIIIAIN HOBerHOCTI/I C(l)epbl.

Pemienne 3amay Ha  BBIUMCICHUE  IUIOHMIAJEH  MOBEPXHOCTH

[POCTPAHCTBEHHBIX TEI.
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KoopauHaTsl 1 BEKTOPBI

O3HaKOMJIEHHE C TIOHATHEM BeKTOpa. M3ydyeHne nexapToBOil CUCTEMBI

TOYEK U IUIOCKOCTEH, HAXOKAECHUE KOOPINHAT TOYEK.
HaxoxaeHue — ypaBHEHMH  OKpYXKHOCTH,  cdepbl,  IUIOCKOCTH.
BrIruucienue paccTosSHUN MEXKy TOUKAMH.

KOOpAMHATaMHU.
[IpuMeHEeHNEe TEOpUU MPU PEIIEHUH 3a/1a4 Ha JEHCTBUS C BEKTOPaMH.

3ajzad Ha IIGIZCTBHSI C BCKTOpamu, KOOpI[I/IHaTHbe/'I MCTOd, TPUMCHCHUC
BEKTOPOB IAJI BBIYHUCJIICHU BEJIMYHH YIJTIOB U paCCTOHHHﬁ.

BEKTOPOB.

YYEBHO-METOJAUYECKOE H MATEPHAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE NMPOT'PAMMBI YYEBHOU IUCHUIIJIMHBI <cMATEMATHUKA:
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS

OcBoeHue mnporpaMMmbl yuyeOHOW auCHUIUIMHBI «Martemaruka: anrebpa W Haudajia
MaTeMaTUYECKOI0 aHaIM3a; FEOMETPUS» MPOXOAUT B yUeOHBIX KaOMHETaX, YI0BIETBOPSIOLINX
TpeboBaHusIM CaHUTAPHO-IMUAEMHUOIOTHYECKUX MpaBuil U HopMaTuBoB (CanlluH 2.4.2 No 178-
02) m ocHameHHBIX y4eOHOW MeOeNnpl0 M CpPeACTBAMH OOYYEHUS, JIOCTaTOYHBIMH JIJIS
BBITNIOJTHEHHS TPEOOBAaHUM K YPOBHIO IOJTOTOBKU O0YYaOIIUXCSL.

Konnemx pacronaraer MylbTUMEIUHHBIM O0OpPYIOBaHUEM, MPHU MOMOIIUA KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOIO MpoIlecca MOT'YT IPOCMaTpUBaTh BU3YAIbHYIO HH(QOPMAIIHIO 110
MaTeMaTHKe, CO3/1aBaTh MPE3eHTAllMU, BUIEOMAaTEepPHalibl, UHbIE JOKYMEHTHL. B coctaB yuebHo-
METOJUYECKOT0 U  MaTepHalIbHO-TEXHUYECKOI0o  OOecredeHHs Mporpammbl  yueOHOM
TUCIUIUIMHBI «MareMaruka: aiaredpa ¥ Hayala MaTEeMaTHUYeCKOTO aHalli3a; TeOMETPHSI»)
BXOJIAT:

* MHOTO()YHKITMOHATbHBINA KOMIUIEKC TIPeroaBaTess;

* HarJIAIHBIE TTOCOOUS;

* UH(pOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE MIOCOOUS;

* OuOIMOTEeUHBIH (HOH.

B 6ubnuoteunslii Gona BXoaaT yueOHUKH, yaeOHO-MeToanueckre komiiekcs! (YMK),
o0ecreynBaroIMe OCBOCHHE YYeOHOro MaTepuaja IO MaTeMaTHKe, PEKOMEHIOBaHHbIE
(momyiieHHbIC) IS MCIOJIB30BaHHS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIMSX,
peanu3yonmx 00pa3oBaTeNbHYI0 MPOTrpaMMy CpeaHero oOmiero obpa3oBaHHs B Npezaesax
ocsoernust OITOIT CITO na 6a3ze 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.

B mpomecce ocBoeHus mporpamMmbl yueOHOW AUCHUIUIMHBI «MaTtemaruka: anredpa u
Hayaja MaTeMaTHYeCKOIr0 aHaju3a; T€OMETPHUS»» CTYAEHThl UMEIOT BO3MOXHOCThH JIOCTyHa K
DIIEKTPOHHBIM YYE€OHBIM MaTepuaniaM IO PYCCKOMY SI3bIKY M JHTEpaType, UMEIOIINMCS B
cB0OOAHOM Joctyre B IHTepHeTe (37eKTPOHHBIM KHUTAaM, IPaKTUKyMaM, TeCTaM, MaTepuaiam
EI'D u ap.).
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KOOpAHWHAT B IIPOCTPAHCTBE, IIOCTPOCHUEC IO 3aJaHHBIM KOOpAWHATaM

3yueHne CBONCTB BEKTOPHBIX BETMYMH, IPABHII Pa3JI0KEeHUS BEKTOPOB)
B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKIEHUS KOOPAMHAT BEKTOPA|
B IIPOCTPAaHCTBE, IpaBWJl JEHCTBUH C BEKTOpaMH, 3aJaHHBIMY

M3ydeHne  CKaJsIpHOTO  IPOMU3BEACHMSI  BEKTOPOB, BEKTOPHOIO
ypaBHEHHsI IPSAMOM U TUIOCKOCTH. [IpMeHeHne Teopun Ipu pelieHuy|

O3HaKOMJIEHHE C JIOKA3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O
B3aMMHOM DACIIOJIOKCHUU MPSAMBIX M IUIOCKOCTEH C HCIOJIb30BaHHEM
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10. http://www.obrnadzor.gov.ru/
11. www.fcior.edu.ru

CoNoR~ LN E

MognucaHo undposoi
KpurkanoBa JIloAMUNA nognucsio: Kpukanosa Mogmnna
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