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1. TIACIIOPT PABOYE IIPOI'PAMMBI YYEBHOM JTUCITATIINHBI
MATEMATHKA.

1.1. O6sacTs DpuMeHeHHs NPOrPAMMBI:

PaGoyas nporpamMma obimeoOpasoBarensHON yueOHOM JUCHUIIHEEL «MaTreMaTiKay npeaHasHadeHa
JUIs U3y4YEeHHUs] MATEMATHKY B IIPOo(ecCHOHATBHBIX 06pa30BaTeIbHBIX OPralu3aIlisX, PEATH3YIOMHX
00pa3oBaTeIbHYIO IPOrpaMMy cpeHero obuiero obpasoBanus B npenenax ocsoenus INIICC3 CITO
Ha 6a3e OCHOBHOTro o0uiero obpazosanus no crermansHoctd CITO Texnudeckoro npoduis

09.02.07 «MindopManoHHbIe CHCTEMBI H IPOTPAMMHPOBAHHE).

1.2. MecTo y4e6HOii AMCHUNIMHDBI B CTPYKTYPE NPOrpaMMbl MOATOTOBKH CNEUMAJUCTOB
cpedHero 3peHa:
Vuebnas nucnumimba «MarteMaTtuka» sBIfeTCS yYeOHBIM TPEAMETOM OOA3aTeNbHOM TpeaMeTHON
obmactu «Marematuka 1 uHGopmatuka» ®I'OC cpennero obuero 06pasoBaHus.
Vuebnas nucnumivHa «MareMaTikay u3ydaercs B 001eo6pa3oBaTeIbHOM UKIIE YYeOHOro MIaHa
HITICC3 CIIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBasys U SBISETCS MPOQUIEHOMN IUCIMILIHHOM.

1.3. Hean u 3apa4yn y4eGHOH MUCUMINIMHBI — TPeOOBAHHA K pPe3yJibTATAM OCBOCHHMSA y4eOHOMH
AHCIMILIAHBL:

CopneprxaHue IIporpaMMbl HAIPABIEHO Ha JIOCTIDKEHUE CIISIYIOMX HeJeH:

- obecnieuenue cHOPMUPOBAHHOCTH NIPEACTABICHHMI O COLMATBHBIX, KYTbTYPHBIX X HCTOPHYECKIX
daxTopax CTaHOBIEHHS MAaTEMaTHUKH;

- obecniedenne chopMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMaTHYECKOTO
MBIILICHHUS;

- obecrnieyeHue ChOPMHPOBAHHOCTH YMEHUH IPUMEHSTE IOIYYSHHBIE 3HAHUS IPY PEIUCHHH
Pa3NMYHBIX 331a4;

- obecrieyeHue chHOPMHPOBAHHOCTH MIPEACTABICHUH 0 MaTeMaTHKe KaK JacTH o0IedeoBedecKoi
KyJIbTYpbl, YHUBEPCATHHOM SI3BIKE HAYKH, MO3BOJISAIOIIEM ONUCHIBATh U U3Y4aTh PEAbHBIE IIPOLECCHI
W SIBIICHUSL.

OcBoenue coiepkanusd yueOHON TUCIUIUIMHEBI 00€CTIEUMBAET JOCTHKEHUE CTYICHTAMHU CIICAYIOIMAX
pe3yJIbTaToB:

JIMYHOCTHBIX:

— c(hOpMUPOBAHHOCTh IPECTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM A3BIKE HAYKH,
CPEACTBE MOJIEIMPOBAHUS SIBIICHUH U MPOLECCOB, HIESIX M METOIaX MaTEMATHKH;

— TMOHHMaHHE 3HAYUMOCTH MaTeMaTHKH IS HAyYHO-TEXHUYIECKOT 0 IIporpecca,
cOPMHPOBAHHOCTh OTHOIIEHHS K MATEMATHKE KaK K YacTH OOILEYEN0BEYECKOH KYNbTYpPhI Yepes
3HAKOMCTBO C UCTOPUEH Pa3sBUTHSI MATEMATUKH, SBOIOLUEH MaTEMAaTHYECKUX HAEH;

~ pa3BUTHE JOTUYECKOTO MBIIUICHUSI, IIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, AllTOPUTMHYECKOH
KYJIBTYPhI, KPUTHIHOCTH MBIILICHHS HA YPOBHE, HE0OX0aMMoM 1y Oyaymielt npodeccrnoHanbHoOM
JIeSITeIBHOCTH, JUTSL IIPOJIOJDKEHUS 00pa30oBaHus M caMo00pa30BaHUs;

— OBJIAJICHHE MaTEMaTHYECKIMH 3HAHUSIMU U YMEHUAMH, HEOOXOMMMBIMHY B IIOBCETHEBHON
JKM3HH, JUISI OCBOSHHS CMEKHBIX €CTECTBEHHO-HAYUHBIX AUCIMILIMH U JUCIMILIHH
Ipo(ECCHOHANBHOTO IUKJIA, JJIs OIyueHus 06pa3oBaHus B 001acTIX, He TpeOyIolmX YriryOneHHoH
MaTeMaTHYeCKOH MOITOTOBKH;

~ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMO0Opa30BaHMIO, Ha HPOTKEHHU
BCel JKM3HM; CO3HATE/ILHOE OTHOUIEHHE K HEMPEPhIBHOMY 00pa30BaHMIO KaK YyCIOBUIO YCIICIITHOM
npodecCHOHATBHOMN U O0IECTBEHHON NEATEIBHOCTH;

~ TFOTOBHOCTH U CIIOCOOHOCTD K CAMOCTOSITEILHOM TBOPYECKON 1 OTBETCTBEHHOM NESATEIBHOCTH;

— TOTOBHOCTE K KOJUIEKTUBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTeIbHOM,
001IeCTBEHHO TI0JIE3HOM, YUeOHO-UCCIIEA0BATENECKOM, IPOSKTHOM M IPYTUX BUIAX ACSTEIbHOCTH;

~ OTHOIICHHE K IPO(ECCHOHAIBHOMN JEeATEIPHOCTH KaK BO3MOXHOCTH yUaCTHS B PeIICHUH
JIMYHBIX, OOIECTBEHHBIX, FOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX IIPOOIIEM,;

MeTanpeIMeTHBIX:



— YMEHHE CaMOCTOATENBLHO ONPEACNIATh LEJIH AESTENBHOCTH U COCTABIIATH IUIaHbI IS TENbHOCTH;
CaMOCTOSATENBHO OCYIICCTBAATE, KOHTPOIMPOBATE U KOPPEKTUPOBATH JEATENBHOCTD; UCTIONb30BaTh
BCE BO3MOXHEIE PECYPCHI Ul JOCTHKCHHUS IIOCTABJICHHBIX [IEJIel U peaTn3alyi IaHOB
NEeATeBHOCTH; BEIOUPATh YCIEIIHBIE CTPATErMU B PA3IMYHBIX CUTYAIHSX,

— YMEHHE IPOLYKTHBHO 00IAaThCS U B3aUMO/IEHCTBOBATE B IPOIIECCE COBMECTHOMN JIESITEIBHOCTH,
YUYUTHIBATE IO3ULUY IPYIUX YHACTHUKOB AEITENBHOCTH, 3QEKTHBHO pa3peiiaTh KOHQIMKTEL,

~ BJaJCHUE HABBIKAMU [T03HABATENBHOH, Y4eOHO-UCCIEIOBATENLCKOM M IPOSKTHOM
JEeATeNbHOCTH, HaBbIKaMy pa3pelleHns mpodiieM; CriocoOOHOCTh M TOTOBHOCTE K CAMOCTOSTEIIHHOMY
[IOMCKY METOOB PELIEHHS NPAKTUIECCKUX 33/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB TIO3HAHUS,

— TOTOBHOCTh ¥ CIIOCODHOCTH K CaMOCTOSATENHHOM HH(POPMALHOHHO-TI03HABATETFHOM
NeITENBHOCTH, BKITIOYAsl yMEHUE OPUEHTUPOBATHCS B PA3TMYHBIX HCTOUHHKAX WH(POpMAIINH,
KPHTHYECKH OIEHUBATh U UHTEPIIPETHPOBATH HH(POPMAIHIO, TOTYyIaeMYIO U3 Pa3THIHBIX
HCTOYHMKOB;

— BIIAJICHUE S3BIKOBBIMU CPEACTBAMHM: YMEHHE SICHO, IOTHYHO W TOYHO H3JIaraTk CBOIO TOUKY
3peHHs, UCTIOIB30BaTh a/ICKBATHEIE SI3BIKOBBIE CPEJCTBRA,

— BJIaJIcHUE HaBBIKaMHM [TO3HABATENbHOMN pedeKCHN KaK 0CO3HAHUS COBEpIIaeMbIX NEHCTBHHA U
MBICIIUTENBHBIX [IPOLIECCOB, UX PE3YJIBTATOR ¥ OCHOBAHUM, I'PAHHUIl CBOETO 3HAHMS M HE3HAHUS, HOBBIX
[IO3HABATENBHBIX 33124 U CPENICTB AJIST UX JOCTHKCHUS,

— IEJIEyCTPEMIICHHOCTH B [IOUCKAX M IPHHATHH PEIUCHUH, COOOpa3UTENHHOCTE M MHTYHIIUS,
Pa3sBUTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUM; CIIOCOOHOCTH BOCIIPHHUMATE KPacOTy ¥ FapMOHUIO
MHUpa;

npeAMeTHBIX:

DnemeHnmbl MeopUU MHONCECME U MAMEMAMULECKOU JLO2UKY

- OnepupoBath MOHITUSIMU: KOHEYHOE MHOXECTBO, JJIEMEHT MHOXKECTBA, IOJMHOKECTBO,
nepeceueHue U 00beTUHEHNEe MHOYKECTB, YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOM IPSIMOH, OTPE30K,
WHTEPBAJ, TOJYHHTEPBAIL, IPOMEXYTOK C BBIKOJIOTOH TOYKOH, rpaduuecKoe IpeaAcTaBlIeHUe
MHOXKECTB Ha KOOPJMHATHOM IITOCKOCTH;

- OIEPHUPOBATH NOHATUSMU: YTBEPIKIECHUE, OTPULIAHUE YTBEPIKACHHUSI, UCTUHHBIE U JIOJKHBIE
yTBEpXKACHUS, TPUYNHA, CIIEACTBUE, YaCTHBIM ciaydail 061Iero yTBepxaeHus, KOHTPIIPUMED;

- IPOBEPATH NPUHAICKHOCTD JIEMEHTa MHOXKECTBY;

- HaXOJUTh IepeceUcHre U 0ObEIUHEHNE MHOXKECTB, B TOM YHCJIe IIPSACTABICHHBIX I'padMYecKy Ha
YUCJIOBOHM NPAMOM ¥ Ha KOOPAMHATHOM IIOCKOCTH;

- IPOBOJMTD J0OKA3aTENbHBIE PACCYKISHUS TSI 000CHOBAHUS HCTHHHOCTH YTBEPXKICHHH.

YHucna u evipadicenus

- CBOGOAHO ONEPHPOBATH MOHATHAMM: IIEJIOE YHCIIO, AENUMOCTE YHCel, OOBIKHOBEHHAs 1pO0h,
NecSITHYHAs JpoOb, PaIMOHANEHOE YHCIIO, PHOJIMKEHHOE 3HAUEHUE YHCIIA, YaCTh, JOJs, OTHOILICHHUE,
TPOIIEHT, OBBIIIEHHE ¥ IIOHMKEHHE Ha 3a/IaHHOE YHCIIO HPOLIEHTOB, MacIITab;

- IPUBOAUTDH IIPUMEPHI UHUCEI C 3aJJaHHBIMU CBOMCTBAMH ACIHMOCTH;

- ONIEPUPOBATEH HOHATHAMH: JTOoTaprhM YKCIIa, TPUrOHOMETPUYECKass OKPYKHOCTD, palvaHHas U
rpamycHas Mepa yria, BeJINYHHA YIia, 33JJaHHOr0 TOUKOH Ha TPHTOHOMETPHYECKON OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YITIOB, UMEIOILUX IIPOU3BOJIBHYIO BEIMYHUHY, YACHA € U ;

- BBITIOJHATE apu(MeTuuecKue NeHCTBUS, COUeTasi yCTHEIE U NNUCEMEHHLIE IIPHEMBI, TIPUMEHSISE TPU
HEOOXOIUMOCTH BEIYMCIUTEIBLHbIC YCTPOHCTRA;

- HAXOAMTDH 3HAYEHUS KOPHS HATYPATHHOMN CTEIIEHH, CTENICHH C pallMOHATIbHEBIM ITOKA3aTeNeM,
jorapudMa, HCTIONB3YsI TP HEOOXOIUMOCTH BBIUYUCIIUTENBHBIE YCTPOHCTRA,

- TIOJIE30BATHCS OUEHKON M MPUKUIKOM IIPH MPaKTHYECKUX PaCUeTax;

- IPOBOJMTE 110 M3BECTHBIM (OpPMyJIaM U MpaBiIaM IPpeodpa3oBaHUs OYKBEHHbIX BHIPAKEHHUH,
BKIJIJOYAIOLIMX CTENEHH, KOPHH, JoTapu(Mbl ¥ TPUTOHOMETPHYECKHE QYHKINH,

- HaXOAUTh 3HAUCHHUS YHCIIOBLIX U OYKBEHHBIX BEIPOKEHUIA, OCYIECTBIISIS HEOOXOUMBIE
IOJCTaHOBKH ¥ NPeOOpa3OBaHuUS;

- U300paxkaTh CXEMATHUECKH YTOJI, BEJIHYHHA KOTOPOro BEIpaXKEHA B rpajlycax WM paJuaHax;

- HCTIONB30BAaTh TIPH PEINECHAM 3a/1a4 TabJIUYHbIe 3HAYSHUS] TPUTOHOMETPHYECKHX (QYHKIMH YIIIOB;



- BBIITOJIHATD NEPEBOJ| BEIMYMHE! YIJIa U3 paJdaHHOM MEPHI B IPalyCHYIO 1 00paTHO.

Vpaeuenus u nepasencmea

- Perate panmonaneHble, nokasaTenbHbIE U TOrapu()MUYECKUE YPABHEHNS 1 HEPABCHCTRA,
IPOCTEHINNE UPPALMOHANIBHBIE ¥ TPUTOHOMETPUYECKUE YPAaBHEHHS, HEPABEHCTBA U UX CHCTEMBI;

- HCIIONIb30BAaTh METO/IbI PEIICHUS YPAaBHEHUI: NpUBE/IcHNE K BUY 'TIPOU3BEAECHNE PaBHO HYIIO" WK
"4acTHOE paBHO HYyJIO", 3aMeHa IEPEMEHHBIX

- UCIIOJIb30BaTh METO/I HHTEPBAJIOB ISl PELICHYSI HEPABEHCTB;

- ACIIOJIB30BaTh IpadMUecKui METO Al HPHOIIKEHHOTO PEIlICHUs] yPaBHEHUH U HEPaBEHCTB;

- H300pakaTh Ha TPUTOHOMETPHIECKOM OKPYKHOCTH MHOMECTBO PEIICHUM MPOCTEHIINX
TPUIOHOMETPHUYECKUX YPAaBHEHUH U HEPABCHCTB;

- BBITIONHATE OTOOp KOpHEeH ypaBHEHUH WIH pelieHui HepapeHCTB B COOTBETCTBHH C
JONOTHUTENBHBIMY YCIOBUSIMHU M OTPaHHYCHUSIMH.

Dynryuu

- OnepupoBath OHATHAMU: 3aBUCHMOCTE BEJIMYHH, (QYHKIUS, apTyMEHT U 3HaueHHe (QyHKIMH,
00J1acThb OTNpefeNeHus i MHOYKECTBO 3HAYCHHH (YHKIWH, rpadiK 3aBUCHMOCTH, rpaguk QyHKIHH,
HyJI4 QyHKIHE, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHue Ha YHCIOBOM IPOMEXKYTKe, yObIBaHHE
Ha YHCIIOBOM IIPOMEXYTKE, HAUOOIIbIIIee U HANMEHbBIIee 3HaUeHUEe (PYHKIIUN Ha YUCIIOBOM
IPOMEKYTKE, Ieproguueckas QyHKIMs, IEPUOJ, YeTHAS U HeueTHas (HYHKIINY;

- ONIEPHPOBATH MOHATHIMY: IpIMasi ¥ 0OpaTHas IPONOPHUOHATBHOCTD, IMHEHHAs, KBaAPaTHYHAs,
norapu(gmuyeckas 1 nokasarelpHas QyHKIHH, TPUTOHOMETpUIecKkue QyHKIHH;

- OIIpeJIeNIATh 3HaYeHUe (DYHKIMH 10 3HAYSHUIO apryMEeHTa [IPH Pa3IMYHEIX crioco0ax 3aJaHus
GbyHKIAY;

- CTPOUTH rpa)uKu U3y4eHHBIX QYHKIHH;

- OITUCHIBATH 110 Tpad¥Ky H B MPOCTEHIINX CIIy4yasx mo Gopmylie HOBEICHUE i CBOHCTBA (QyHKIUH,
HaxOJHTh N0 rpaduky GyHKIMH HAaHOONbIIHAE U HAUMEHBIINE 3HaYCHUS;

- CTPOUTH 3CKU3 Tpaduka PyHKIHHU, yIOBIETBOPSIONEH IPUBEICHHOMY Habopy yCJIOBAH
(IpOMEKYTKH BO3pacTaHus/yObIBaHMs, 3HaueHNEe (QYHKIMHU B 3aIaHHOH TOYKE, TOUKH SKCTPEMYMOB,
ACHUMIITOTBL, HYTH QYHKIHH U T.1.);

- pelIaTh YpaBHEHUS, IPOCTEHMIIE CHCTEMBI YPaBHEHUM, UCIIONB3YsI CBOCcTBA GYHKIMH U UX
rpadukos.

DnemeHmer MAMEMAMULECKO20 AHANU3A

- OnepupoBarh MOHATUAMH: IPOU3BOIHAS (PYHKITMH B TOUKE, KacaTelbHas K rpaduky GpyHKIUH,
POU3BOJHAS (HYHKIVHM;

- BRIYUCIIITH IPOU3BOAHYIO OJHOWIEHA, MHOTOWIEHA, KBaIPaTHOTO KOPHS, IPOU3BOJHYIO CYMMEI
(b yHKUTH;

- BEIYKMCIISATH MPOU3BOHBIC 3JIEMEHTAPHBIX QYHKIUH U MX KOMOMHAIMH, UCIIONbB3Ys CIPABOYHEIE
MaTepuabl;

- HCCENOBaTh B MIPOCTERINNX Ciydasx GYHKUMHM HA MOHOTOHHOCTD, HAXOIUTh HanOOIBIINE U
HauMeHbIIHe 3HaYeHust QYHKIuM, CTpouTh rpadMKH MHOIOYIEHOB 1 IPOCTEUIIMX PAllMOHATTBHBIX
(GYHKIHH ¢ KCTIONB30BaHUEM alnilapaTta MaTeMaTHYeCKOro aHaIM3a.

Cmamucmuka u meopus 6epoAmMHOCHel, 102UKd U KOMOUHAMOPUKA.

- MimeTs nipeicTaBiIeHne O MUCKPETHBIX U HEMPEPBIBHBIX CIIyJallHBIX BEIMYMHAX M PACTIPENESICHUAX, O
HE3aBUCUMOCTH CITy4aifHbIX BEJIMUHH;

- IMETh IIPEICTABICHIE O MATEeMaTHUCCKOM OXKUIAHUH U JUCHEPCUH CIIyYalHbIX BEINYNH;

- IMETh IIPEACTABICHHE O HOPMAIBHOM PACIIPEAEICHUH U [IPUMEPaX HOPMaIbHO PACIIPE/CICHHBIX
CIyJalHBIX BEJIMYHH;

- IOHUMATh CYTh 3aKOHA GONBUINX YMCET U BEIOOPOYHOT0 METO/IA U3MEPEHHMS BEPOATHOCTEH;

- IMEThH [IPEACTaBICHHE 00 YCIOBHOM BEPOSTHOCTH U O NOJIHOH BEPOATHOCTH, IPUMEHSTH HX B
peIICHUH 3a/1aY;

- IMETb IIPEACTABICHNE O BaXKHBIX YaCTHBIX BHJAX PacIpelie]leHAl U NPUMEHSTh HX B PEHICHHH
3aJ1ay4;

- IMETH MIPECTABJIEHIE O KOPPEISILMY CIIyJalHBIX BEJM4HH, O THHEHHON PErPECCHH.
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Texcmosvie 3a0aqu

- Permate 34/1a4d pasHbBIX THIIOB, B TOM YHCIC 3aJaUH TOBLINIEHHOR TPYAHOCTH,

- BEIOMpATh ONTUMAbHBIM METO] PEINCHHS 3aJa4H, PACCMATPHBas Pa3THYHbIE METOIBL;

- CTPOMTH MOJIENh PEUICHUS 33Ja4H, IPOBOINTE MOKA3aTEIbHbIC PACCYXKICHHU;

- pernarh 3a1a4y, Tpedyroimue nepebopa BapuaHTOB, IIPOBEPKH YCIOBUH, BEIOOpa ONTHMAIBHOTO
pe3ybTara;

- aHAJIN3MPOBATH M UHTEPIPETHPOBATL PE3YJILTATHI B KOHTEKCTE YCIOBHS 3a/1a4i, BHIOMpATh peleHuUs,
HE NMPOTUBOpPEYAIIe KOHTEKCTY;

- HEPEBOJMTD IPH PEIICHUH 3324 HHPOPMAIIHIO 13 OJHON GOPMBI B IPYTYIO, HCHONL3YsI IPH
HEO0OXOIMMOCTH CXEMBI, TabJIHUIB, Tpad¥Ky, JHarpaMMEL

Teomempus

- OnepupoBarh NOHATHSAMHM: TOYKA, IPsiMast, INIOCKOCTh B IPOCTPAHCTBE, MapalIeIbHOCTD U
NEPHEeHIUKYIISIPHOCTD NPSAMBIX M ILIOCKOCTEH;

- IPUMEHSATH JJIS PEICHUS 3a/1a4 TeoMeTpuueckue (akThl, €CIIM YCIOBUs TPUMEHEHHS 3aJaHbl B
ABHOU dopme;

- peraTh 3a/la4M Ha Hax0XICHHE FeOMETPHYECKIX BEUYMH 1O 00pasiaM Wil alroOpUTMaM;

- IeNIaTh (BBIHOCHBIE) IIJIOCKUE YEPTEXKH M3 PUCYHKOB 0OBEMHBIX QUTYD, B TOM YHCIIE pUCOBATh BUJ
CBEpXY, COOKY, CTPOUTH CEYCHUS MHOTOTPAHHHKOB;

- W3BJIEKATh, HHTEPIIPETUPOBATH U NMPeoOpa3oBRIBATH HHGOPMAIIHIO O TEOMETPHUECKUX hUrypax,
IIPEJICTABIICHHYIO Ha YepTeiKax;

- IPUMEHAThH TeoMeTpuueckue HaKThl i pelIeHUs 3a/1ad, B TOM YHCIIe MPeIIOIaraloiiux HECKOIBKO
IIaroB PELUCHMUS;

- OTIMCHIBATH B3aMMHOE PACIIONIONKEHHUE TIPAMBIX U TIOCKOCTEH B IIPOCTPAHCTRE;

- (hOpMyTHPOBATH CBOKCTBA M MTPU3HAKH QUTYD;

- JJOKa3bIBaTh N'€OMETPHYECKUE YTBEPIKACHHS,

- BIaJeTh CTaHAaPTHOH KiaccuuKanmeil mpocTpaHCTBEHHBIX QUIyp (IHpaMUIbI, TPU3MEL,
apauIeNCITHIe b );

- HaXOUTh 00HEMBI ¥ IUIOLIA/IM MOBEPXHOCTEH TEOMETPHIECKIX TEN C IPUMEHEHHEM (POpPMYTI;

- BBIYMCHSITD PACCTOSIHUS M YIJIBI B IPOCTPAHCTBE.

Bexmoput u xkoopounamul 6 npocmparcmee

- OnepupoBarh NOHATHSIMHI JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOLLYJIb BEKTOPA,
PaABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJ MEXK/Ty BEKTOpaMH, CKaJIIPHOE MIPOU3BEICHHE
BEKTOPOB, KOJUITHHEAPHBIE BEKTOPEI,

- HaXOJWTh PACCTOSHUE MEXTY IBYMS TOUKAMHU, CYMMY BEKTOPOB M IPOU3BEICHHE BEKTOPA HA YHCIIO,
YTOJI MEXKIY BEKTOpaMH, CKAISPHOE MPOU3BEICHHUE, PACKJIaBIBATH BEKTOP IO ABYM HEKOJIITMHEAPHBIM
BEKTOpaM;

- 33[1aBaTh IJIOCKOCTh YPaBHEHHEM B IEKAPTOBOH cCHCTEME KOOpAUHAT;

- peurath NpocTelIre 3a1a4i BBeJEHHEM BEKTOPHOTO 6azuca.

Hcmopus mamemamuru

- [lpeacTaBisTh BKJIAA BBIIAOMKAXCA MATEMATHKOB B Pa3BUTHE MAaTEMAaTHKA M HHBIX HAYYHBIX
o0acTei;

- TOHUMATE POJIb MAaTEMATHKH B pa3BUTUH Poccun.

Memoowvr mamemamuxu

- Ucnons30BaTh OCHOBHBIE METOBI JIOKA3ATEILCTRA, IIPOBOJUTH IOKA3aTENBCTBO M BBIIOJIHATD
OIIPOBEPIKEHHE;

- IPUMEHSITh OCHOBHBIE METO/IBI PEILEHHs] MAaTEMAaTHYECKHX 3aa4;

- HA OCHOBE MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IIPHPOJIE XapaKTepU30BaTh KpacoTy U
COBEPINEHCTBO OKPYIKAIOIIETro MUpa U IPOM3BEACHUHN HCKYCCTBA,

- OPUMEHSTH IPOCTEHMILME IPOTPAMMHBIEC CPEJCTBA U 2IEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMbI IPH
peﬂleHI/IH MarTeMaTHYEeCKHUX 3aaad.



2. CTPYKTYPA U COJIEPKAHUE YUYEBHOMN TUCIUILINHEBI

2.1. O6bem yueOHOU THCIMILTHHBI H BHILI YU4e0HO0IH padoThI

Bun yuebHoit paboTh

Obvem uacos

O6beM o0pa3oBaTeJbHOH NPOrPAMMBI Y4eOHOM JHCHINTHHE 254
B TOM UYHCJIE:

TEOPETHYECKOE 00yUYeHUE 78
J1a00paTopHble pPabOTHI -
IIPaKTHYECKHE 3aHITUS 156
VH BTy TbHBIH IPOEKT -
KOHCYIIbTaIlU| 2
caMoCTOsITeNbHAs paboTa obydarorerocs (BCero) -
IIpoMexxkyTOUHAS aTTECTANMNA: IK3AMEH 18
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3. XAPAKTEPUCTUKA OCHOBHBLIX BUJAOB YYEBHOM JEATEJBHOCTH

CTYJEHTOB
Copep:xanue XapakTepHCTHKA OCHOBHBIX BH/IOB [€ATEILHOCTH CTYAEHTOB(HA
o0yueHust ypoBHe yueOHBIX deiicTBHiA)
Beenenne O3HaKOMJICHHE C PONBIO MATEMATHKY B HAYKE, TEXHHKE, SKOHOMHUKE,

HHGPOPMAIIMOHHBIX TEXHOIOTUAX U [IPAKTHYECKON AEATEILHOCTH.
OzHaKkoMJIeHHE C [ETSIMU 1 3ajadaMi H3yYCHUA MATEMATHKH IIPH OCBOEHHH
crermaipaocreit CIO.

AJITEBPA

Passurue nousiTus o
qucje

Brmonnenue apudMeTHIeCKUX AHCTBAM HAl YUCHAMHE, COYETast yCTHBIE U
IHCbMEHHBIE TIPHEMEL.

Haxoxenue npuOIIKeHHBIX 3HAUCHIUI BETHYHH U IOTPEIIHOCTEH
BBIYHCIIEHUH (aOCOMIOTHOM M OTHOCUTEIBHON ); CPaBHEHUE YHCIIOBBIX
BBIP&XEHHHN.

Haxoxnenne ommubox B mpeoOpa3oBaHUsIX U BBIYUCICHHUSX (OTHOCHTCS KO
BCEM IIYHKTaM IIPOTPaMMBI)

KopHn, crenenn,
Jorapupmsi

O3HakoMJIEHHE ¢ IOHITHEM KOPHS N- i CTETIeHH, CBOUCTBAMH PAIUKAIOB H
IIpaBUJIaMH CPaBHEHUS KOPHEH.

DopMynupoOBaHUE ONPEeNICHHS KOPHS B CBOHCTB KOpHeH. Brruncnenue u
CpaBHEHHE KOPHEH, BBIITOIHEHNE IPUKUAKY 3HAYEHUS KOPHSL.
ITpeobpa3oBaHre YUCIOBBIX ¥ OYKBEHHBIX BRIPAXCHHUH, COACPIKAIINX
paiiKabl.

Beimonsenue pacyero o Gopmynam, coaepiKaliuM paIuKaibl,
OCYLUECTBIISISI HEOOXOUMBIE TIOJICTAHOBKY U IIpeoOpa3oBaHmsl.
Ormpeenenre paBHOCHIBHOCTH BEIPOKEHUH ¢ pagukaiaMu. Pemenne
HMPPaLMOHAIBHEIX YPaBHEHHH.

O3HakoMJICHUE ¢ TIOHSITHEM CTEIECHH C ICHCTBUTEIHHBIM II0Ka3aTeIIEM.
HaxoxneHue 3HaUeHUH CTETIEHH, UCTIONB3Ys IPH HEOOXOAUMOCTHU
HHCTPYMEHTAJIBHBIE CPEICTBA.

3anmchiBaHNE KOPHSI N-i CTEIIEHH B BHJIE CTENICHH C JPOOHBIM [10KA3aTeNIeM
¥ Ha000poT.

dopMyIupoBaHKE CBOUCTB cTeneHel. Beruncnenue creneneil ¢
panMoHaIBHBIM [T0Ka3aTe/IEM, BEIIOJHEHUE IPUKUIKY 3HAYEHNS CTEIICHH,
CpaBHEHUE CTENECHEN.

[TpeoOpa3oBaHue YACITOBBIX 1 OYKBEHHBIX BBIPAXKCHUH, COIEepKaIUX
CTENIEHU, IPUMEHSISI CBOMCTBA. Penienne nokasaTebHbIX YPaBHEHUH.
O3HakoMJIeHHE ¢ TPUMEHEHUEM KOpPHEH M CTENEHEH IIPH BEIYUCIICHUH
CPEeIHUX, JeJIEHHH OTPEe3Ka B «30JI0TOM CeUeHUN». Penienue npukiIaHbIx
3a[1a4 Ha CJIO)KHBIE IPOLICHTHI

IIpeoGpazoBanue
anredbpanvecKux
BbIPpaKEeHHH

Brimosnense mpeobpa3oBanuii BRIpaXEHUH, TpUMEHEHHE HOPMYJI,
CBSI3aHHBIX CO CBOMCTBaMHM CTEIeHeH U iorapu(Mos.

Omnpenenenue 06acTH JOMYCTHMbIX 3HAUSHHH JTOTapu(pMUIECKOTO
BHIpaKeHHs. Perenne norapuMuIecKuX ypaBHEHUH

OCHOBBI TPUT'OHOMETPUU

OcHOBHBIC TOHATHA

W3ydyenue paquadHOro METOIa M3MEPEHHS YITIOB BPAIllEHHUs M UX CBA3H C
rpaxycHoi Mepoil. M3obpaxxeHue yrioB BpalleHus Ha OKPYKHOCTH,
COOTHECEHHE BETMYKHEI yIJIa C €ro pacioioxenneM. GopMyIupoBaHue
ompeieNIeHU# TPUrOHOMETPUYECKIX (PyHKIUHN It YITIOB IIOBOPOTA B
OCTPBIX YIJIOB IPAMOYTOJBHOTO TPEYrOJbHUKA U 00BACHCHUC UX
B3aUMOCBSI3H

OcHOBHBIC

HpI/IMCHeHI/Ie OCHOBHBIX TPUI'OHOMETPUYECKUX TOXKICCTB JUIS BBITHCICHUA
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TPMIOHOMeTPpUYeCKHe | 3HAUCHUM TPUTOHOMETPHUYECKUX (QYHKIME 10 OJHOM U3 HUX.
TOXKAECTBA
IIpeobpazoBanus W3yuenue 0CHOBHBIX OpMYI TPUTOHOMETPUH: HOPMYJIBI CIIOKECHHS,
nApocTeimmx YABOCHUS, IPe0OPa30BaHUsi CyMMBI TPUTOHOMETPUUYECKUX (YHKIUI B
TPUICGHOMETPHYECKUX | IPOM3BENEHUE U IPOM3BEACHHS B CYMMY U TPUMEHEHHUE TIPH BBIYHCIICHUH
BBIPa’KeHHIA 3HAUEHMS TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS H YIIPOILIEHHUS €TO0.
O3HakoMIIeHHE CO CBOHCTBAMU CHMMETPHH TOYEK Ha €IHHUYHOM
OKPYKHOCTH K IPUMEHEHHE UX AN BBIBoJA GOPMYJI IPUBEICHUS
Ipocreiimue Pemenue no ¢popMyaM U TPUTOHOMETPHIECKOMY KpPYI'y MPOCTEHIINX
TPUTOHOMETPHYECKHEe | TPUTOHOMETPAYECKUX YPABHEHHH.
yPaBHeHMSA U IlpuMeneHne OOMUX METONOB PEIICHUS YpaBHEHUH (TIpUBENeHUE K
HepaBeHCTBA NHHEHHOMY, KBaJpaTHOMY, METOJ] Pa3JIOKEHHU Ha MHOXXHTENH, 3aMEHBI
NEPEMEHHOIT) P PELICHNH TPUTOHOMETPHYECKUX YPaBHEHHI.
VYMeHHe 0TMedaTh Ha Kpyre PelIeHns IPOCTEHIINX TPHTOHOMETPHYESCKIX
HEPaBEeHCTB
Apxcunyc, O3HaKOMJICHHE C TIOHITHEM OOPATHBIX TPUTOHOMETPUIECKIX (PYHKITHH.
APKKOCHHYC, W3yyenue onpeneneHuit apkcuHyca, apKKOCHHYCa, apKTaHT€HCa YHCIIa,

APKTAHI¢HC YHC/IA

bopMynupoBanue ux, H300pakeHNe Ha COUHUYHOM OKPY)KHOCTH,
IpHMEHEHHE NIPY peIICHUH YPaBHEHHUH

®YHKITUA, UX CBOMCTBA U ITPA®UKH

®Oyuxnun. HouaTue o
HeNnpepbLIBHOCTH
$pyHKnun

O3HakoMIieHHe C IOHATHEM TIEPEMEHHOM, IPUMEPaMy 3aBHCHMOCTEH
MEXAY ePEeMEHHBIMH.

O3HakoMiIeHUE ¢ IOHATHEM Tpaduka, onpeaesicHue PUHANTISKHOCTH
ToukH rpaduky byukiun. OnpeneneHue mo GopMyie npocrenimei
3aBUCUMOCTH, BHJIa ee rpaduka. Bripaxenue mo Gopmyne ogHoi
IepeMeHHOI Yepes npyrue.

OsHakomiieHUE ¢ onpeaeneHneM QpyHKIuU, GOpMyIUPOBAHUE €TO.
Haxoxnenue obnactu onpeneneHus v 001acTy 3HaueHuH QyHKIMK

CeroiicTBa pyHKIHM.
I'paduyeckast uarep -
nperanus. Ilpumepsni
(GyRKIMOHANBHBIX
3aBHCHMOCTEH B
pealbHBIX IpoIeccax
U ABJICHUSX

OsnakomieHue ¢ npuMepamMu HyHKITMOHAIBHBIX 3aBUCHMOCTEH B pealIbHBIX
npoleccax U3 CMEXHBIX JUCLUIUINH.

O3HaKOMJIEHHE C TOKa3aTeIbHBIMU PACCyKICHUSIMHU HEKOTOPBIX CBOHCTB
TMHEHRHOR M KBapaTU4HOH (HDYHKUUH, TPOBEACHUE UCCIIENOBAHIA
JHHEHHOH, KyCOUHO-THHEHHOH, IpOOHO-THHEHHOW W KBaApaTHYHOU
¢byukuuit, mocrpoerue ux rpadukos. Iloctpoenue u uTeHNe rpadiKoB
¢yuxuui. UccnenoBanue QyHKINA.

Cocrannenue BUOB QyHKIHI IO JaHHOMY YCJIOBHIO, PEIICHHUE 3a/1a4 Ha
9KCTPEMYM.

BrimosiHeHNe Ipeobpa3oBanuil rpaduka QyHKIMH

OGpatHbie pyHRINH

Usyuenne nonsmus obpamnoii pynxyuy, onpedenenue 8UOA U NOCMPOEHUE
epaghuxa o6pamnoll hyHrkyuy, Haxodcoenue ee 0biacmu onpedeneHus u
obnacmu 3navenut. [IppuMenenne cBOUCTB GyHKUUH NIPH HCCIENOBAHUN
ypaBHEHHUH U PEIUCHUH 33/1a4 Ha SKCTPEMYM.

O3HakOMJIEHHE C TIOHSITHEM CIIONKHOH QyHKIHMH

CreneHnble,
noxazartejbHbIe,
Jorapudpmmuueckue u
TPUFOHOMETPHYECKHE
¢ynxunu. O6paTHbie
TPHUIOHOMETPUUYECKHe

QyHKIHM

Brruucnenne 3HaueHu# GyHKIMHM 10 3HAYEHHIO apTyMEHTa.

Ornpenenenue MOJOKEHUSI TOUKH Ha rpa(uKe 110 ee KOOpAMHATaM K
Hao0opoT.

HVcnonp3oBanue CBOMCTB (GYHKUUH JJisi CpaBHEHMS 3HAYCHMM CTETICHEH 1
sorapu)MoB.

IToctpoenue rpaguKOB CTENEHHBIX K JIOrapAGMUIECKUX QYHKIMH.
Perienne NoKa3aTeabHBIX 1 JIOTapu(PMUAYECKUX YPABHEHUH i HEPABCHCTB 110
M3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHUE C ITOHATHEM HENPEPBIBHOM IIePUOIMIEecKOl QyHKINH,
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(GopMyIMpOBaHUE CBONCTB CHHYCA ¥ KOCHHYCA, HOCTPOEHHE UX TPadhUKOB.
O3HaKoMIIeHIte ¢ TIOHSITHEM FAPMOHHYECKHX KOIeOaH M U IPAMEpaMK
rapMOHUYECKHX KOJeOaHUH 1JIs ONMUCAaHUS POIECCOB B (H3MKE U IPYIUX
0051acTIX 3HAHMUSL.

O3HaxkoMJIEHHE C IOHATHEM Pa3phIBHON HEPHOANYECKON QYHKIHH,
(opMyIIMpOBaHHE CBOMCTB TaHI'€HCA U KOTAHTeHCa, TOCTPOEHHE UX
rpaduKoB.

IIpumenenue cBoiicTB GyHKUUH U1 cpaBHEHHS 3HAUSHUH
TPUTOHOMETPUYECKUX (YHKIUH, pEeIICHHS TPUTOHOMETPUIECKITX
YpaBHEHUH.

Hocmpoenue epaghuxoe obpamnvix mpuconomempu4eckux QyHxyui u
onpeoenenue No 2paguram ux ceolucms .

BrinosHenue npeobpazoBanus rpagukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTreanHoCTH

O3HakoMIIeHHE C TOHITHUEM YHCIIOBOH MOCTIEIOBATENBHOCTH, CIIOCO0AMH €€
3ajaHusl, BEIYUCIICHHSIMH €€ WICHOB.

Osuaxomnenue ¢ noHamuem npeoea nocaed08ameIbHOCMIL

O3HaKOMJIEHUE C BBIYMCIIEHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO Psja Ha
IpUMepe BEIYUCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKO
IIPOTPECCHUH.

Pemienue 3anau Ha npuMeHeHHE GOPMYIBI CyMMBI OECKOHEYHO YOBIBarOIIEH
T€OMETPUYECKOH Tporpeccuu

HpousBognas u ee
HpHMeHeHue

O3HaKOMJICHHE C TIOHATHEM TIPOU3BOTHOM.

Uzyuenue u popMynupoBaHUe €€ MEXaHUYECKOTO U TEOMETPUIECKOTO
CMBICIIA, U3YYEHHE AITOPUTMA BBIYHMCIICHUS IIPOU3BOIHOM Ha IpUMepe
BBIYHCIICHUSI M'HOBEHHOM CKOPOCTH M YIIIOBOro KoaddunuenTta
KacaTeJbHON.

Cocranyienue ypaBHeHHs KacaTeIbHOH B 00IIIeM BHJE.

YcBoenue mpaeui 1uddepeHIpoBaHus, TabIHIbI IPOU3BOAHEBIX
sNeMEHTapHBIX QyHKUMH, IpUMeHeHne I AU PepeHIIpoBaHus QyHKIIUH,
COCTABJICHHSI ypABHEHHS KacaTeIbHOM.

W3yuenue TeopeM 0 CBsI3U CBOUCTB (DYHKIIMHU U IPOU3BOJIHOM,
(dhopMyITUPOBKA UX.

[IpoBeneH#He ¢ MOMOIIBIO IPOUZBOAHOM HUCCIeTOBaHUS (D)YHKIIHHU, 3aJaHHON
bopMyIIOi.

YcTaHOBIICHHE CBSI3M CBOMCTB (DYHKIIMH M IPOU3BONHOMN 110 UX I'paduram.
[IpuMenenne POU3BOXHOM I PEIIECHUS 3a/1a4 Ha HAaX0XKICHHE
HanOOJIBIIEr0, HAMMEHBIIET0 3HAUYEHHSI X Ha HaXOXKICHUE DKCTPEMyMa

ITeproobpaznas n
HHTErpaj

O3zHaKoMIIeHME ¢ TTOHSATHEM HHTEerpaia u epBooOpa3zHol.

W3ygenve npaBuiia BeIYHCICHHS IepBO0OpasHOi u TeopeMbl HeroTona—

Jleitbuuna.

Perrenue 3ana4 Ha CBA3b NEPBOOOPA3HON U €€ MPOU3BOJHOMN, BEIUUCICHHE
TIEpBOOOPA3HOM IS JaHHOH (YHKITHH.

Pemnrenne 3a1a4 Ha IpUMEHEHHe HHTerpasa s BEIYUCICHUS QU3HIECKHX
BEJIMYMH U IUTOIaNei

YPABHEHUA U HEPABEHCTBA

YpasHenus n
CHCTeMBbl YPaBHeHUH
HepasencrBa n
CHCTEMBbI HEPABEHCTB
¢ AByMS
nepeMeHHbIMHU

O3HaKOMIIEHHE C TPOCTEHIINMHE CBEACHUSAMHU O KOPHSIX alre6pandecKux
YpaBHEHUH, IIOHATUSME HCCIICIOBAHMUS YPABHEHUI U CHCTEM YPaBHEHHH.
Vi3y4yenune Teopuy paBHOCHIBHOCTH YPABHEHUH U €€ IPUMEHEHHS.
TToBTOpEHUE 3aIMCH PEIICHUS CTaHJAPTHBIX YpaBHCHHUH, IIPUCMOB
peoOpa3oBaHus YpaBHEHUH JUI CBEICHUS K CTAHIaPTHOMY YPaBHEHHIO.

Pemenne panuoOHAaJBHLIX, HPPAUHOHAIBHEIX, ITOKA3aTEIbHBIX 1
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TPUTOHOMETPHUYUCCKHAX YPAaBHEHHU M CHCTEM.

Hcnons3oBanue CBOMCTB 1 rpapuKoB QYHKIME IS pEIICHHS YpaBHEHHH.
[oBTOpEHHE OCHOBHBIX TPUEMOB PEIUCHHUS CUCTEM.

Perrenne ypaBHeHHUM ¢ IPIMEHEHUEM BCEX IPUEMOB (Pa3lIoKEHUsS Ha
MHOJKHTEIIH, BBEJICHHUS HOBBIX HEH3BECTHBIX, IOJICTAHOBKH, IPa(pUIECKOro
METO/a).

Pemnienne cucteM ypaBHEHHUH ¢ TPUMEHEHHEM Pa3IUYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIPOCAMY PEILICHMS HEPABEHCTB U
HCHOJIB30BaHNE CBOMCTB M rpad)uKoB (PYHKIHIH [TpK PEIIEHUN HEPABEHCTB.
Peluenre HEpaBEHCTB H CHCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IM4HBIX
Cc110c0o0O0B.

IpuMmerHenre MaTeMaTHYECKHX METOOB JUIS PEIICHHUS COAEP KaTeNbHBIX
3a/1a4 U3 Pa3InuHBIX 00J1acTell HayKu ¥ IpakTHKU. IHTepnpeTHpOBaHue
PE3yJIBTATOB C YUETOM PEabHBIX OTpaHHYCHIH

JEMEHTHI KOMBMHATOPUKH, TEOPHH BEPOSATHOCTEN 1 CTATUCTHUKH

OcHOBHbBIE NOHATHS
KOMOHHATOPHUKH

Wzyuenwue npaBuia KOMOMHATOPUKY U IPUMEHEHHUE IIPU PELICHUN
KOMOWHATOPHBIX 3aa4.

Perrenne KoMOHHATOPHBIX 33184 METOIOM niepedopa U 10 IPaBUILY
YMHOXKEHUSL.

O3HaKOMJICHHE C TIOHATUSIMH KOMOWHATOPUKHU: pa3MEIICHUAMH,
COYETAHUAMH, IIePeCTaHOBKAMH U (POPMYJIaMH IS MX BBIYUACIEHHI.
O6bsacHeHne U IpUMeHeHHEe (GOPMYIT A1l BEIYUCICHHS pa3sMEICHUHM,
IIePECTaHOBOK M COYETAHUH TP PEIIEHUHN 3a1a4.

Osnakomnenue ¢ 6rHoMoM HerotoHa U TpeyronsHukoM Ilackans.
Pemenue mpakTHYECKUX 3a/1a4 C UCIOIB30BAHUEM ITOHATUH ¥ IIPABHII
KOMOHMHATOPUKH

3JieMeHTh] TEOpPHHU

V3y4yenue KIacCHYeCKOTO OTPEIENICHUs] BEPOSTHOCTH, CBOUCTB

BEPOSITHOCTEH BEPOSTHOCTH, TEOPEMEL O CYMME BEPOSTHOCTEH.
PaccmoTtpenue mpuMepoB BEIYHCIICHHUS BEpOATHOCTEH. Pelienue 3anau Ha
BBIYHCIICHHE BEPOSTHOCTEH COOBITHH
Iipeacrasaenune O3HaKOMJICHHE C [IPEJACTABICHUEM YUCIIOBBIX JaHHBIX M HX
AAHHBIX (T20a11bI, XapaKTepUCTUKAMHU.
AHAarpaMmel, Pemenue npakTHUeCKUX 3a1a4 Ha 00pabOTKy YHCIIOBBIX JAHHBIX,
rpadpuxu) BBIUHCIIEHHE MX XapaKTEPUCTHK

I'EOMETPUA

[Ipambie u nu1I0CKOCTH
B DPOCTPAHCTBE

OopMyIHpPOBKa U IPUBEIEHUE TOKA3aTENLCTB IIPU3HAKOB B3aUMHOTO
PacCIIONIOKEHUS TIPSIMBIX | IIOCKOCTeH. Pacnio3naBanye Ha yepTexax 1
MOZEIAX Pa3iIHYHbIX CIIyYaeB B3aUMHOT'O PACTIONOXKEHUS IIPSIMBIX H
IUIOCKOCTEMH, apryMEeHTHPOBaHHE CBOUX CYXKIEHUN.

dopmynupoBaHUe ONpeeNeHUH, IPU3HAKOB M CBOMCTB MapalleIbHbIX U
HEePHEHIAKYISIPHBIX IUIOCKOCTEH, IBYTPAHHLIX ¥ JIMHEHHBIX YIJIOB.
Brinonsenne NOCTPOCHUS YITIOB MEKAY OPSAMBIMU, IPAMOM H IIOCKOCTHIO,
MEXY IIIOCKOCTSAMHU I10 OIMCAaHKIO W PAaCIIO3HABaHUE UX Ha MOJIETIAX.
[IpruMeHEHHE IPU3HAKOB ¥ CBOMCTB PACIIONOKEHHS IPSIMBIX ¥ IIOCKOCTEH
[IpH pEICHUH 3a1aY.

V3zo6paxeHue Ha pUCYHKaX U KOHCTPYHPOBAaHUE Ha MOJEIIAX
NEPIEHIUKYIISIPOB U HAKJIOHHBIX K IUIOCKOCTH, IIPSIMBIX, IapalIeIbHBIX
IIIOCKOCTEH, YITIOB MEXKY IPSMO# i TIOCKOCTBIO B 000CHOBaHKE
IIOCTPOCHUS.

Penienue 3ama4y Ha BEIMUACICHUE FT€OMETPHICCKHX BCJININH. OnucbiBaHue
PACcCTOSHUS OT TOUKH IO TNIOCKOCTH, OT IPSAMO#M JO IIOCKOCTH, MEXKIY
IJIOCKOCTAMH, MEXY CKPEIHBAIOIIMMHUCS IPIMBIMH, MEXITY
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IIPOU3BOJIbHBIMU (UrypaMu B DpocTpaHcTBe. POpMyIHpOBaHHE U
JOK23bIBAHUE OCHOBHEIX TEOPEM O PACCTOSHHSAX (TEOPEM CYLIECTBOBAHMS,
CBOMCTBA).

W3o0paxxeHue Ha yepTexax ¥ MOJAEISX PacCTOSIHUS U 000CHOBAHUE CBOMX
cykneHull. OnpenencHue 1 BEUUCIEHUE PACCTOSHUH B IIPOCTPAHCTBE.
[Tpumenenue Gopmyn H TEOpPEM IUIAHUMETPHM IS PEIICHUS 3a/1a4.
O3HaKOMIICHHE C TOHATUEM TTAPALIENBEHOTO POSKTUPOBAHUS U €T0
cBorictBamu. PopmynupoBaHUE TEOPEMBI O ILIOMAAN OPTOTOHAIBHOM
IPOEKLUY MHOTOYT OJIbHUKA.

ITpumenenue Teopun A7t 000CHOBAHUS ITOCTPOCHUH W BBIYHCIICHHH.
ApryMeHTHpOBaHHE CBOMX CYXICHHUHA O B3AHMHOM PaCIOI0KEHUH
IIPOCTPAHCTBEHHBIX QUTYD

MHororpanHnKH

Onucanye u XxapakTEPUCTHKA PA3TMYHBIX BUIOB MHOTOTPAHHUKOBR,
[IEPEUYNCIICHUE UX JIEMEHTOB M CBOMCTB.

Nzobpaxenrie MEHOTOTPaHHUKOB ¥ BBITOJTHEHHE TIOCTPOSHHUS Ha
M300PAKECHUSIX U MOJEIISIX MHOTOTPAHHUKOB.

Brraucnenye TUHEWHBIX 3JIEMEHTOR U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYpaLHUsIX, apTyMEHTHPOBAHHE CBOUX CY)KICHHUH.

XapakTepucTrKa ¥ N300paXXCHUE CEUCHUS, PA3GEPMKU MHOSOZPAHHUKOG
BBEIYHCJICHHUE IIIOIAACH IIOBEPXHOCTEH.

[TocTpoenue npocreinmx ceuenuil Kyba, mpu3Mbl, mupaMuasl. [IpuMenenne
(haKTOB U CBEICHUH U3 INITAHUMETPHH.

O3HakoMJIeHHE C BUJ]AMU CHMMETPHUH B POCTPaHCTRE, (hopMynupoBaHue
ONIpeACTIEHNH U CBOMCTB. XapaKTepUCTUKa CUMMETPHH TeJl BpallleHUs U
MHOTOT'PaHHHUKOB.

[TpruMeHenue CBOUCTB CUMMETPHH IIPU PEIICHUN 3a]1a4.

HcnonpzoBanue nproOpeTeHHBIX 3HAHUH IS HCCIEeI0BaHUS U
MOJEUPOBAHHUS HECIIOKHBIX 3a1a4.

W3o06pakeHre OCHOBHBIX MHOTOTPAHHHKOB U BBIITOJTHEHUE PUCYHKOB 110
YCIIOBUSM 33124

Tenra u moBepxnocTn
BpaINEeHUst

O3HakoMJICHHE C BHIAMH TeJl BpauleHus, POpPMYIHPOBAHHE UX
OIIPENEIICHUI ¥ CBOMCTB.

DopMyIHpOBaHHE TEOPEM O CEUECHHH Iapa IIOCKOCTHIO U IJIOCKOCTH,
KacarenbHol K cdepe.

XapaKkTepucTHKa U U300paXkeHue Tl BPalleHNs], UX Pa3BEPTKHU, CEUCHHUS.
Pemnenue 3aqa4 Ha IOCTPOCHUE CEUSHMH, BEIYUCIICHHUE [UIMH, PACCTOSHUH,
YTJIOB, miommanei. [IpoBeneHne qoKazaTeNbHBIX pacCyKaeHuM

TIPH peleHuH 3a71a4.

HpI/IMeHCHI/Ie CBOMCTB CHMMECTPHH IIPH PEIICHUM 3aav Ha TeJia BpalneHWsI,
KOMOMHAIIMIO TEI.

W300paxkeHre OCHOBHBIX KPYTJIBIX TEJ ¥ BBIIOJHEHUE PUCYHKA 10
YCIIOBHIO 331a4H

N3mepenus B
reoMeTpum

O3HaKoOMIIEHHE C TIOHATHSIMH IOy 1 00beMa, aKCHOMaMu U
CBOMCTBaMH.

Peinenue 3a0a4 Ha BEIUKCICHKE IUIOMAIeH IITOCKUX (GUTYD ¢ IPHUMEHEHHEM
COOTBETCTBYIOMIKX (opMyJI 11 (haKkTOB U3 MIAHUMETPHH.

H3yuenye TeopeM O BEIYHCICHIHH 00HEMOB IPOCTPaHCTBEHHAIX TeTl,
pelIeHye 3a/1a4 Ha IpUMeHeHne (GopMYJTT BBIMHCICHUS 00BEMOB.

N3syuenne hopmyIt A5 BEIYUCICHUS IIIOILAAEH TOBEPXHOCTEN
MHOT'OTPaHHHUKOB M TeJ BpalLCHHL.

O3HaKOMJIEHHE C METOLOM BBIYACICHHS IO/ OBEPXHOCTH CHEPHL.
Perenue 3aa4 Ha BHIYMCIEHHUE IUIOMANEH TOBEPXHOCTH
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OPOCTPAaHCTBEHHBIX TCJI

Koopaunatsl n
BEKTOPDDI

O3HakoMIIeHHe ¢ IOHATHEM BEKTOpa. M3ydueHue nekapTOBON CHCTEMBI
KOOpAUHAT B IIPOCTPAHCTRE, MOCTPOSHUE MO 3aJaHHBIM KOOPANHATAM TOYEK
¥ IUTOCKOCTeH, HaXOxIeH e KoopauHaT Touek. Haxoxnenue ypaBHeHuUM
OKPYXHOCTH, C(hepBl, INIOCKOCTH. BBIYuCIeHHE PACCTOSHIN MEXIY
TOYKaMH.

M3yuenue CBONCTE BEKTOPHBIX BEIHYMH, IPABHUIT Pa3I0kKEHUS BEKTOPOB B
TPEXMEPHOM MIPOCTPAHCTBE, MPABUI HAX0KACHUS KOOPIHHAT BEKTOPA B
IPOCTPAHCTRE, IPABUIT ACHCTBUI ¢ BEKTOPaMH, 3aJaHHBIMH KOOPIHHATAMH.
[IpumMeHeHuEe TEOPUH TIPH PEIIEHNH 3a/1ad Ha ISHCTBUS C BEKTOPaMH.
V3yuenne CKaaspHOTO MPOU3BEIEHHS BEKTOPOB, BEKTOPHOTO YPaBHEHH
IPSMOM | TIOCKOCTH. [IpuMeHeHne TeOpHH IPY PELIeHNH 3a/1a4 Ha
JEACTBUS C BEKTOPAMH, KOOPAUHATHBIM METOI, IIPUMEHEHHE BEKTOPOB I
BBIUKCIICHUS BEJIUYHH YIJIOB ¥ PACCTOSHUI.

O3HaKOMIIEHHE C J0Ka3aTelIbCTBAMH TEOPEM CTEPEOMETPHHU O B3aHMHOM
PaCIIOIOKEHHH TIPAMBIX ¥ IJIOCKOCTEH ¢ MCIIONB30BAHIEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIINH YYEBHO! JUCHUILTAHBI
4.1. . MarepuanbHO-TeXHHYECKOe ODecTeyeHue

Jist peanuzanuy nporpaMmbl yueOHON TUCIMIUTAHEL «MaTeMaTrukay IpeayCMOTPEHBI
CICOYIOUIHUC CIICITHAJIBHBIC IIOMCILICHUS:

Kabuner MareMaTHukKy, OCHAHICHHBIN OGOpy,I[OBaHI/IeMi Harjs IHbIMH HOCO6I/ISIMI/I, 3KpaHHo-
3BYKOBBLIMH HOCO6I/IHMI/I, I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaHI/IOHHBIMI/I CpeacTBaMi, TCXHHICCKHMHA
cpencTBaMy 00y4eHMs: MarHUTHO-MENIOBOH TOCKOM, MyJIbTHMEAHAIIPOEKTOPOM, HOYTOYKOM,
BBIXOJOM B HHTCPHET.

4.2, YueOHO-MeTOANYecKOe 1 HHPOPMAHOHHOE ofecnedeH e
4.2.1. Kauroofecne4yeHHoCThb

HaumeHoBaHue nuTepaTyphl: aBTOpP, Ha3BaHHE, BUL Ton Konunyecrso Hamuype B
W3IaHus, H34aTelbCTBO U3 AaHUS SK3EMILIIPOR AIEKTPOHHOI
W3naHui B oubmnoteke Bnl'Y

oubnnorexe Bal'V B
COOTBETCTBHE C
OI'ocC COO

OcHOBHasI TUTEpATYpa

Aure0pa M Havyaa MaTeMaruieckoro aHanusa: 10 - 11
KJacchl : yue6HMK i 001eobpa3oBaTesTbHbIX
opraHumsauui : 6a30Bblil i yrioy6néussiit yposuu / 111, 2017 50
A. Anumos [u gp.] .- 4-e u3n. — M.: Tlpoceeiuenue,
463 c. ISBN 978-5-09-045929-7.

I'eomerpust: 10 - 11 xaces! : yaeGHHK Ast
0011e06pa3zoBaTeNbHbIX OpraHu3aLyii : 6a30BBIH U
yriy6néunsrit yposau / JI. C. Atanacss (v np.] — 4-e 2017 50
3. — M.: Tlpoceemenue, 255 c¢. ISBN 978-5-09-
046610-3.

JlonmonHuTENbHAS IUTEpaTypa

Mopakoend, A.I'. Anrebpa u Hayama
MaTeMaTHieckoro ananusa: 10 - 11 kimacesl : B2 4./ A.
I'. Mopaxosud .- 13-e u3g., crep. - M.: Muemo3suna, Y.
1: Yye6Gruk. - 400 ¢. ISBN 978-5-346-01992-3.

2012 49

Mopakosuy, A.I'. Anrebpa u Hauana
MareMarudeckoro aHanusa: 10 - 11 knacewl : B2 4./ A.
I'. Mopakosuy .- 13-e u3n., crep. - M.: Muemosuna, Y.
2: 3agaunmk.- 271 ¢. ISBN 978-5-346-01992-3.

2012 48

TIToropenos, A.B. I'eometpus : 10 - 11 knaccsl :
yuebHHK A1 001eobpa3oBaTeIbHbIX OpraHU3amui :
0azoBblif 1 npodubHbI ypoBHU / A. B. IToropenos .- 2014 51
13-e u3n. — M.: IIpocemienue, 175 c. ISBN 978-5-09-
032026-9.

4.2.2. UaTepHeT-pecypcenbl:

1. ®enepanpHOro ueHTpa HHGOopManuoHHO-06pa3oBaTenbHbIX pecypcos - URL:
http://fcior.edu.ru/

2. @enepanpHoe xpanuiuine Enunoit komnekuun 1@ poBeix 00pa3oBaTENbHBIX PECYPCOB -
URL: http://school-collection.edu.ru/




5. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHMUSI YYEBHOM
TACTIVTLIAHBI

MeTtoanbl
Pe3ynbTaThl 00yueHust

OLICHKH
CryneHT Hay4uTCS:
Diiemenmsl MeopUU MHOICECIE U MAMEMAMUYECKOU JLO2UKY
- OnepupoBaTh NOHATHIMHU: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOKECTRA,
HOAMHOXECTBO, IIEpeCceICHIE U 0O BETMHECHIE MHOJKECTB, YHCIOBBIE MHOXKECTBA Ha
KOOPIHMHATHOH MPSMOH, OTPE30K, MHTEPBA, IOIyHHTEPBAI, IPOMEXKYTOK C BEIKOJIOTOH Camocmos-
TOYKOH, rpad)UuecKoe MpeICTaBIeHHEe MHOXECTB Ha KOOPAHHATHOM TIOCKOCTH;
- OIIEPUPOBATh OHATUSIME: YTBEPXKJIEHUE, OTPHIIAHNE YTBEPIKIACHUS, UCTHHHBIE U menbHble
JIOXKHBIE YTBEPXKAEHUS, IPUYNHA, CIIEICTBHIE, YACTHBIHN ciydail o01ero yTBepxKIeHus,
KOHTPIpUMED; u
- IPOBEPATH NPUHANIEXHOCTH 3JIEMEHTA MHOKECTBY;
- HaXOJUTh IepecedecHue U 00beAMHEHUE MHOXKECTB, B TOM YHUCIIE IPEICTaBIEHHbIX KOHMPOLb-
rpaduyecky Ha YHCIOBOM MPSIMOM U HAa KOOPAHHATHOMN TIIOCKOCTH;
- IPOBOJUTE JOKA3aTEeJIbHBIE PACCYHICHU 11 000CHOBAHUS HCTHHHOCTH Hble
YTBEPIKICHUN.
Yucna u svipasicenus pabomyi,
- CBOOOTHO ONEPHPOBATH OHATHIMH: IIEJIOC YHCIIO, TETUMOCTH YHCEN, OOBIKHOBEHHAS
npobb, aecaTuuHas APoOh, PalHOHAIBHOE YKCIO, MPUOIKECHHOE 3HAYCHUE YHCIIa, UHOUBUOY-
4acTh, JA0JIsI, OTHOLIIEHHE, IPOLIEHT, IOBBIIIIEHUE U TOHIDKEHNE Ha 3aJaHHOE YHCIIO
[pPOIIEHTOB, MaclTab; anvHule
- IPUBOJUTH IPUMEPHI UUCEII C 3aJaHHBIMU CBOUCTBAMU JEIMMOCTH;
- OTIEPUPOBATH NOHATHAMY: JOTapu(M YrciIa, TPUTOHOMETPHYECKas! OKPYKHOCTD, u
pamuaHHas U rpalyCHas Mepa yria, BeIMYHHA YIJIa, 3aJaHHOT0 TOUKOH Ha
TPUTOHOMETPHUECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHI€HC YIJIOB, oomauinue
HUMEIOIMX MPON3BOJIbHYIO BEIMUMHY, YKcia € U |
- BBITIOJIHATH apH(PMETHUECKUE NEHCTBHUS, coueTasi yCTHBIE H MUCbMEHHBIE IIPUEMBI, 3a0aHUA.
IPUMEHSS IIPH HEOOXOIUMOCTH BBIYMCITUTENbHEIE YCTPOUCTBA;
- HaXOIMTh 3HAYCHHUS KOPHS HAaTypaJbHON CTENIEHU, CTEIICHH ¢ PallHOHAIEHBIM
[oKazareseM, Jorapudma, HCHoIb3ys NpH HEOOXOAUMOCTH BEIYUCIUTEIbHBIC Okzamen.

YCTPOMCTBA,;

- [I0JIb30BAThCSI OLICHKON M IPUKHIKOM IIpH IPAKTHIECKUX pacyerax;

- IPOBOJMTS IO U3BECTHBIM (hOpMYyJiaMm U IIpaBHiaM Ipeobpa3oBaHus OyKBEHHBIX
BBIPKEHHU, BKIFOUAIOLINK CTETIICHH, KOPHH, JIOTapu(MbI ¥ TPUTOHOMETPUYECKHUE
INZINIVEH

- HAXOJUTH 3HAYCHHMS YUCIIOBBIX U OYKBEHHBIX BEIPQ)XKCHUH, OCYLIECTBISIA HEOOXOIMMBIE
IIOACTAaHOBKY ¥ IIpeo0pa3oBaHus;

- 300paxkaTh CXEMaTHUYECKH YroJl, BETUUMHA KOTOPOTO BEIPAXKEHA B rPaycax UK
panuaHax;

- HCTOJIB30BATh MPH PEIUCHHUHM 33124 TabINYHbIe 3HAaY€HUS! TPHIOHOMETPHYECKHX
(GYHKIUH YTIIOB;

- BEIIIOJIHATE TEPEBOJ] BEIMUHHE! yIiia U3 paldaHHON MepH B IPaIyCHYIO M 0OpaTHO.
Ypasnenus u nepasencmea

- Pemarek panuoHanbible, MOKa3aTelnbHble U Iorapu(MUIeckue ypaBHEHHUS U
HEepaBeHCTBA, IPOCTEHIINE HPPALMOHANBHEIE U TPHTOHOMETPUYECKHE YPAaBHEHHUS,
HEpaBEHCTBA U MX CHCTEMBIL,

- CIIOJIB30BATh METO/BI PELICHUS yPaBHEHH L : IIPUBECHHUE K BUly 'TIPOU3BEICHUE
paBHO HYIIO" WM "YaCTHOE PaBHO HYJIIO', 3aMeHa [IepEMEHHEIX;

- ACHOJI30BaTh METO MHTEPBAJIOB JUIsl pELIEHMS HEPABECHCTB;

22




- HCIIOJIB30BaTh rpa)MIeCKUil METO s HPUOJIMKEHHOTO PEIIeHUs YPaBHEHUH U
HEPaABEHCTB;

- 1300paxxaTh Ha TPUTOHOMETPUYECKON OKPYKHOCTH MHOXECTBO PEIIeHHH MpOoCTeHIIX
TPUTOHOMETPHUYECKUX YPaBHEHNH U HEPaBEHCTB;

- BHIIOJIHATH OTOOP KOpHEH YpaBHEHUH WIK PelieHr# HEPAaBEHCTB B COOTBETCTBHU C
JIOTIOJTHUTENIEHBIMHU YCIOBHSIMH U OTPaHUYCHUSIMH.

Dyuxyuu

- OnepupoBaTh MOHATHSIMH: 3aBHCUMOCTD BEJTHYHH, QYHKIHS, apTyMEHT M 3HaYCHHE
byHKIMH, 00JIaCTh OIIpeIeIeH s 1 MHOXKECTBO 3HaueHuH GpyHKIuH, rpaduk
3aBUCHMOCTH, I'paduk GyHKIUH, HyNH QYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHyie Ha YHCIIOBOM IIPOMEKYTKe, YOBIBAHKE HA YHCIIOBOM IIPOMEXYTKE,
Haubospliee ¥ HAaUMEHBINee 3HAUeHHE (QYHKIMK Ha YHCIIOBOM IIPOMEXYTKE,
nepuoaudeckas GyHKIH, IEPUOT, YSTHAS H HeUeTHas YHKIIUHT;

- OIIEpUPOBATH NOHATUSIMHU: IPsIMAst ¥ 00paTHAasI MPOTIOPIUOHATBHOCTD, JINHEHHa,
KBaJ[paTH4Has1, TJorapudMuueckas i moxkasareinbHas yHKIMH, TPHTOHOMETPHYSCKIE
bynxmmn;

- ONpeNeNATh 3HaueHHe QYHKIIUH T10 3HAUYSHHIO apryMeHTa [IPH Pa3sIu4HbIX CII0cO0ax
3a7iaHus QYHKITHH,

- CTPOHTH IpauKU N3YUYEHHBIX (YHKITHH;

- ONHCBIBATH MO IpauKy U B IPOCTEHINNX Clydasx 1o (opMyJie TOBEICHIE U CBOUCTBA
GbyHKIMHA, HaXOAUTh 110 rpaduky QYHKIUH HauOOIBINNE W HAMMEHBIITME 3HAYCHNUS;

- CTPOMTH 3CKU3 rpaduka GyHKIUH, YIOBICTBOPSIOINIEH NPHBEICHHOMY Ha00pY
YCTIOBUH (IPOMEXYTKH BO3pacCTaHUs/yOBIBAHUS, 3HAYCHHUE (PYHKUMH B 3aJaHHOH TOUKE,
TOYKH HKCTPEMYMOB, ACUMIITOTHI, HYJTH QYHKIIHH U T.1I.);

- peuath ypaBHEHHUs, IIPOCTEHIIINE CHCTEMBI YpaBHEHHUM, HCIIOB3Ys CBOHCTBA (YHKIUH
U HX Ipa(uKOB.

DiteMeHmbl MAMeMAMUYECcK020 aHaNU3a

- OnepupoBaTh MOHATHSIMH: TIPOHU3BOAHAS (DYHKIMH B TOUKE, KacarenbHas K rpaduKy
byHKIMH, Tpor3BOAHAS HYHKIIH;

- BBIYHCIISTH IIPOU3BOAHYIO OJJHOWIEHA, MHOTOUWIEHA, KBaIpaTHOTO KOPHS,
IPOU3BOAHYIO CYMMBI (DYHKITHH;

- BBIYHCIISTD IPOU3BOJIHBIE AIEMEHTAPHBIX (QYHKIMH B UX KOMOMHALUH, HCIIONB3YS
CIPaBOYHBIE MaTEPHAIIBL;

- HCCIIENOBATH B MPOCTEHINNX CIIydasX ()YHKIIUM Ha MOHOTOHHOCTD, HAXOIUTh
HauOOoNpIIIMe U HAUMEHBIINE 3HAYCHHS (HYHKIHMA, CTPOUTE rpadKH MHOTOUJIEHOB H
IPOCTEHINNX PALMOHATBHEIX (PYHKIUH ¢ HCIOIH30BaHKEM allllapaTa MaTeMaTH4eCcKOro
aHanM3a.

Cmamucmuka i meopus 6epossmHocmet, 102UKa U KOMOUHAMOPUKA.

- iMeTh npesicTapienye 0 TUCKPETHRIX M HEIPEPHIBHEIX CIIyYalHBIX BEIUYMHAX U
pacIpeIeIeHUsAX, O HE3aBUCHUMOCTH CIIyYaitHbIX BEIMYHH,

- UIMETH MPEICTABICHUE O MATEMATHYECKOM OXUIAaHUHU U AUCIIEPCUH CITyYalHbIX
BEJIMYHH;

- IMETH MPECTABICHNE O HOPMATBHOM paclpeiefieHuH U IPHMeEPax HOPMaJIbHO
pacupeieJIeHHBIX CIIyYaiHbIX BEIHYHH;

- HOHMUMATh CYTh 3aKOHa OOJIBIIMX YKCET U BHIOOPOYHOIO METOJA U3MEPEHHUS
BEpOSITHOCTEH;

- HIMETH MpecTaBlieHne 00 YCIOBHOU BEPOSITHOCTH M O IIOJIHOM BEPOSITHOCTH,
NPUMEHSTH UX B PEIICHUH 33]1a4;

- KIMETh TMPECTAaBICHHUE O BAXXHBIX YAaCTHBIX BUAAX PACHpeIe/ICHUH B MPUMEHSTD UX B
peLICHUH 3a]a4;

- IMETh TIPEICTABICHIE O KOPPEISIIIMHU CIIyIailHBIX BEIMYHH, O IUHEHHOM PErPeCcCru.
Texcmossie 3a0a4u
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- PemraTe 3ajauy pa3HbIX THIIOB, B TOM YHCIIE 33249l IOBLINIEHHOW TPYAHOCTH;

- BLI6I/IpaTI> ONTHMAaJIbHEIM METOI PCIICHUA 330a4H1, pacCMaTpuBas pasInIHbIC METOJbI,
- CTPOHMTh MOJENb PELICHHS 3aJa4H, IPOBOIUTH OKA3aTEIbHbIC PACCY XK ICHUS;

- pelarse 3a1a4y, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHH, BEIOOpa
ONTHUMANIBHOTO PE3yJIbTaTa;

- aHAJIM3UPOBATH U HHTEPIIPETUPOBATh PE3YILTATHI B KOHTEKCTE YCIIOBHS 3a1a4H,
BBIOMpATh pEIICHHUS, HE IPOTHBOpEYaline KOHTEKCTY;

- EPEBOJUTD IIPH PEIICHNH 3aaui HHPOPMAIIHIO 13 OAHOH (OPMBI B IPYIYIO,
UCIIONB3Ys IPU HEOOXOAUMOCTH CXEMBI, TaOIHIIEL, TpadhuKH, IUarpaMMBbL.

T'eomempusn

- OnepupoBaTh MOHATUSIMH: TOUKA, MPIMAas, INIOCKOCTE B IPOCTPAHCTBE,
[apajyieNIbHOCTh U NEPIECHIUKYSIPHOCTE MPSMBIX U IIOCKOCTEH;

- IPUMEHSATD JIJIsl pEIICHUS 3a/1ad reoMeTpuyeckue (PaKThl, €CIH YCIOBUS IIPUMEHECHUS
3a/aHbl B SBHOM dopme;

- peluath 3a1a44 Ha HaXOXIEeHNe FeOMETPHYECKUX BEJIMYHMH 110 00pasiiaM HiTH
anropuTMaM;

- JeNaTh (BEIHOCHBIE) IIJIOCKUE YEPTEXH U3 PUCYHKOB OOBEMHBIX QUTYD, B TOM YHCIIE
pPHCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEYEHHS MHOTOTPAHHHUKOB;

- U3BJIEKATD, HHTEPIIPETUPOBATH U NpeoOpazoBEIBATH HHYOPMAIMIO O TEOMETPHIECKUX
¢burypax, npeacTaBIeHHYIO Ha YepTekKax;

- IPUMEHSATE TeOMeTpryeckre (DaKThI AJIs PEHICHHUS 3a/1a4, B TOM YHCIIe
IpeanoJaralolMx HECKOIbKO IIaroB pellieHus;

- OIIMCBIBATh B3aUMHOE PACHOJIOKEHUE IIPAMBIX U TUIOCKOCTEH B IIPOCTPAHCTRE;

- (JopMyIIHPOBATh CBOIMCTBA M IPU3HAKH DUTYD;

- IOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHYIS;

- BIIAJIETh CTAaHIApTHOH KnaccuduKanueii mpoCcTpaHCTBEHHbIX GUryp (IMpaMuib,
IPU3MEL, apajUIeICUTIENb]);

- HaXOAUTH OOBEMBI M IUIOIIAIM IOBEPXHOCTEH FEOMETPHYUECKIX TEJl ¢ IPUMEHEHUEM
hopmy,

- BBIYHCIISTD PACCTOSIHUS M YIJIBI B IPOCTPAHCTRE.

Bexmoput u koopounamul 6 npocmparcmee

- OnepupoBarh NOHATHAMHU AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTRE, BEKTOP, MOAYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXy BEKTOPaMH,
CKaISpPHOE IIPOM3BEACHUE BEKTOPOB, KOJUTHHEAPHEIE BEKTOPBI;

- HaXOJMTh PACCTOSIHUE MEXIY IBYMS TOYKAMH, CYMMY BEKTOPOB M IIPOU3BEICHHE
BEKTOpa Ha YHCIIO, YTOJI MEX/y BEKTOpaMH, CKASIPHOE IIPOU3BEICHNE, paCKIabIBaTh
BEKTOP MO ABYM HEKOJUIHHEAPHBIM BEKTODaM;

- 3aJ]aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPIUHAT;

- pemaTh NPOCTEHINuE 3a/1a41 BBEICHUEM BEKTOPHOTro Ha3uca.

Hemopus mamemamuru

- [IpencraBiaTh BKIA BBIOAIOIIAXCS MATEMATHKOB B Pa3BUTHE MaTEeMaTHKU U HUHBIX
Hay4HBIX 00JIaCTeH;

- IOHUMATB POJIb MAaTEMaTHKH B pa3BuTHr Poccum.

Memoodvr mamemamuxu

- Hcnonp30oBaTh OCHOBHBIE METOIBI JOKA3aTENIECTBA, TPOBOIUTH JOKA3aTEIBCTBO U
BBINIOJIHATE OIIPOBEPIKEHHUE;

- IPpUMEHATH OCHOBHBIE METOABI PEICHHS MaTeMaTUIECKUX 3a1ady;

- H2 OCHOBE MaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BaTh KPAaCcoTy U
COBEPIICHCTBO OKPYKAIOILIETo MUpa 1 IPON3BEICHUN HCKYCCTBA;

- IPUMEHATH NPOCTEHIINE IPOrPAMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAIIHOHHBIS
CHCTEMBI TIPH PEUICHUH MaTeMaTHYeCKuX 3a1ad.
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