MuHHCTEPCTBO HAYKH H Bbicuiero odpasoanus Poccuiickoit ®enepannu
DenepalbHOE FOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTENBHOE YUPESKICHHE
BBICIIIET0 00pa3oBaHUs
«BaaguMupCcKHii rocyIapCcTBeHHbI YHUBEPCHTET

uMenn Ajexcanapa I'puropsesunua u Huxkonas Fpnropbennqa Cros1eTOBBIX »
m
(Baly)

« OF » (‘//M/E;ZZ ?%(

PABOYAS ITPOTPAMMA

VYEBHOMN JUCHUIUIMHBI OBHIEOBPA30OBATEJIBHOI'O 1IMKJIA
MATEMATHKA)»

AT CIIEUATBHOCTH CPEIHETO MPO(ECCHOHATBHOr0 00pa30BaHMs
TEXHUIECKOTO PO

09.02.03 «IIporpaMMupoBamme B KOMIOBIOTEPHBIX CHCTEMAXY

Buammvup, 207/4r.

(ZM;



Pabowas mporpamma yueGHOM aucuMIUinHbl «Marematrka» paspaGorana Ha ocHoe ®PI'OC

cpemero obmero obpasoBamus (yTB. mpukasoM MummcTepcTBa 00pa3’oBaHHS M Hayku P® or
17052012 r. No 413 B pex. or 29.06.2017 r) M Ha OCHOBE NPHMEPHON HpPOrPAMMEL
obweobpasopatenbHOil  yueGHOM  gucuummbbl  «MaTematdkay s MPOQECCHOHATBHBIX
00pa3oBaTeNbHLIX ~ OpraHu3aumii, ono0peHHodi  HaydHO-METOOUYECKHM  COBETOM Llentpa
npoeccuonanbHoro obpasosanus OI'AY «®UPO» m pexoMeHmoBaHHOMN ms peammsarnun [TTICC3
CIIO wma Gaze OCHOBHOrO oOIIEro oOpa3oBaHMs C MOJYYEHWEM CPETHEro OOIIero oOpasoBaHMs.
mpotokox Ne 3 ot 21.07.2015 r. (yrounenus: mporokon Ne 3 ot 25.05.2017 u HMII ot 11 oxtsabps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpennero ofmero o6pa3oBaHHs, OXOOPEHHOM
pewereM O®YMO mo ofmemy obpaszoBanuio (mpoTokon or 28 wmroms 2016 r. Ne 2/16-3) mo
cnennanbrocTd CIIO) Texuuueckoro npoduis
09.02.03 «IIporpaMMHpoBaHHE B KOMIIbIOTEPHBIX CHCTEMAX)

Kagenpa-pazpaborurk: Kosuiemk HHHOBAIIMOHHEIX TEXHOIOTHH U IpeAnpuHuMaTensctea Bal'V.

Pabouyro nporpaMMy cocTaBuII: J’(/ - Snnapora U.C., npenonasarens KUTII Bal'V.

IIporpamma paccMoTpeHa U 0100peHa Ha 3acelaHin yueOHo-MeToAndeckoi komuccus KUTTI Bal'V

mpoToxon Ne 1 or« oy [‘5&@/@/1/7 G 20/9 rona

7, )y
Hupextop KUTII Bal'y [44 Y HE. Mutmynuaa

TIporpamma mepeyTBepKAcHa:
Ha .JO2C - 52 yaebmpn rox, npotokon Ne / ot I/ {7

Caily
Hupexrop KUTII Bal'y /0\/\5 H.E. Mumynuna

ITporpamma nepeyTeepxacHa:

Ha y4€eOHBIH rof, mpoTokon No OT

Hupexrop KUTII Bal'y H.E. Mumynuna

IIporpamMmMa nepeyTBepxeHa:
Ha y4eOHBIi roj, mpotokos No 0T

Hupexrop KUTII Bal'yY H.E. Mumynuna

[\



COJEPKAHUE

CcTp.

. HHACIIOPT PABOYEU HPOI'PAMMBI YYEBHOU

JUCHUITIIVHBI

bo

CTPYKTYPA 11 COAEP)XAHWE YUEBHOHN JUCITATTIMHEI

XAPAKTEPICTUKA  OCHOBHBIX BMJIOB  YYEBHOU
HAEATEJIBHOCTU CTYAEHTOB

15

VCJIOBUS PEATIMBALIMN YUYEBHOM JUCITATUTAHE]

21

KOHTPOJIb 1  OLEHKA PE3VJIBTATOB OCBOEHUsI
YUEBHOU JUCLIATITIINHBI




1. TACIIOPT PABOYEM ITIPOI'PAMMBI YUEBHOU JUCITATIIAHBI
MATEMATHKA.

1.1. Ob1acTh NpUMeHEeHHs: POrPaMMBbL:
Pabouas nporpamma o611eo0pazoBatensHoi yueOHOM TUCHUILTHHE «MareMaTukay IpeIHasHayeHa

JUL M3YyYEHUS MATEMATHKK B IPOQECCUOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUsIX, PEATH3YIOMUX

00pa3oBaTeNIbHyIO IPOrpaMMy cpeaHero obiero obpasopanus B npezenax ocsoenns [1IICC3 CITO

Ha 6a3e 0CHOBHOTO ob1ero obpazosanus 1o crnenuansHocTr CITO TexHrdyeckoro mpoduis
09.02.03 «IIporpammupoBaHie B KOMIObIOTEPHBIX CHCTEMAX).

1.2. Mecro y4eGHON ITHCHUIUIMHBI B CTPYKTYpe HPOrpaMMbl NOATOTOBKH CHENMAJIMCTOB

CpeHero 3peHa:
Vuebnas pucnmmniuHa «Marematikay SBAsSeTCs yueOHBIM HpPEAMETOM O0A3aTENbHOM NpPeIMETHOR
obnactu «Marematuka u uapopmarukan OI'OC cpeanero obuiero o6pa3oBaHms.

VYueOnas uCIUIIMHA «MaTeMaTHKay u3ydaeTcs B 0011e06pa3oBaTeIbHOM IHKIIE yueGHOTO MTaHa
IITICC3 CIIO na 6a3e 0CHOBHOTO 00IIEero 00pa3oBaHust i SBISETCS TPOQUIBHOMN TUCHUTITMHOM.

1.3. e u 3a0a4u y4eOHOH AMCHMILIMHBI — TPeGOBAHUSA K PE3yJIHbTATAM OCBOEHHS y4eGHOM
AUCIHUNIMHBL:

Cozepixanue nIporpaMMBbl HalIPaBieHO HA JOCTHIKEHHUE CIIEAYIOIIMX MeIeH:

- obecnieueHre cHOPMUPOBAHHOCTH MPEACTABICHHH O CONMATBHBIX, KYIBTYPHBIX H HCTOPHYECKHX
(hakTOpax CTAHOBIICHHS MATEMATHKU;

- obecneyenue CPopMUPOBAHHOCTH JIOTHUECKOTO, AIITOPHTMHYECKOTO M MATEMATHIECKOTO
MBIIUICHHUS;

- obecriedeHue cpopMUPOBAHHOCTH YMEHUH NPHUMEHSATH MOJYYCHHbIC 3HAHUS IPH PEIICHUH
Pa3IMYHBIX 33]a4;

- obecnieyenne chOPMUPOBAHHOCTH NPEACTABICHHN O MaTeMaTHKe Kak JacTH 00IIeYeI0BeYecKoi
KyJIBTYpPBI, YHUBEPCAILHOM SI3bIKE HAyKH, IIO3BOJISIONIEM ONMCHIBATH U U3y4aTh PEAIbHBIE POLECCHI
¥ SIBJICHUS.

OcBoenue coepkanus yueOHOH TUCIMILIMHEI 0OECIIeYnBaeT JOCTHKEHUE CTYIEHTaMU CIIETYIOMIHX
pe3yJbTaTOB:

JIMYHOCTHBIX:

— cOPMUPOBAHHOCTH HPEACTABICHUH O MaTeMaTHKe KaK YHUBEPCAJIHLHOM SI3bIKE HAYKH,
CpeICTBE MOJIENMPOBAHUS SIBIIEHUH U MPOLIECCOB, HIEIX M METOJaX MaTeMAaTUKH;

— TIOHMMaHUe 3HAaYMMOCTH MaTeMaTHKH JJIs HayYHO-TEXHUYECKOIro Iporpecca,
c(OPMHPOBAHHOCTH OTHOIIEHHS K MATEMAaTHKE KaK K YacTH 00IIe4eIoBeYecKoil KyIbTyphl Yepes
3HAKOMCTBO C HCTOpHEH pa3BUTHS MAaTEMATHKH, SBOTIOIMEH MaTeMaTUIeCKUX HIEH;

— pa3BUTHE JOTHYECKOTO MBIILICHHUS, TIPOCTPAHCTBEHHOIO BOOOPpaXKEHH S, AITOPHTMUYECKOMH
KyJIBTYPhl, KpUTHUHOCTH MBIIIIEHHS Ha ypOBHE, HEOOX0auMOM Juist OyayIei npohecCuoHaIbHOH
JeSTeNbHOCTH, IS TIPOAOJDKEHHSE 00pa30oBaHus U caMOOOpa30BaHHUS;

— OBJIaJICHHE MAaTEMAaTHYECKAMH 3HAHUSIMH U YMEHUSIMHU, HEOOXOAUMBIMY B TIOBCEIHEBHON
MHU3HH, JUISI OCBOSHHS CMEXXHBIX €CTECTBEHHO-HAYYHBIX AUCIMIIIMH ¥ JIACIMIIIMH
IPOQECCHOHANIBHOTO LHKJIA, IS TTOTy4YeHus obpa3zoBanys B 00IacTsIX, He TpeOYyIOMUX yriIyOIeHHOR
MaTeMaTH9IeCKO# OATOTOBKY;

— TOTOBHOCTH M CIIOCOGHOCTD K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BAHHMIO, Ha IIPOTKEHUH
BCEH MU3HH; CO3HATEIBHOE OTHOIICHUE K HENPEPHIBHOMY 00pa30BaHUIO KaK YC/IOBHIO YCIEUIHOM
npodeccrnoHanbHOM M 00IECTBEHHON AEITEIbHOCTH;

~ TOTOBHOCTH U CHOCOOHOCTDH K CAMOCTOSTEIBHON TBOPYECKON M OTBETCTBEHHOM JAEATENBHOCTH,

— TOTOBHOCTB K KOJUIEKTUBHOM paboTe, COTPYAHIIECTBY CO CBEPCTHHKAMH B 00pa30BaTEeNbHOH,
0O0IIECTBEHHO IOJIE3HOH, YUeOHO-HCCIIeI0BATENIECKOM, IPOSKTHON U IPYTUX BHIAX JEATEIbHOCTH,;

— OTHOIIEeHUE K MpodhecCHOHATLHON AeATeIHHOCTH KaK BOZMOKHOCTH YYaCTHs B PELICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, 00IIEHAMOHATBHEIX IPobIIeM;

MeETANPEAMETHBIX
— YMEHHE CaMOCTOATEJILHO ONpEeAeIIATh NEIH ACATCIIBHOCTH U COCTABIATDE IITIaHbl JCATCIIBHOCTH,
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CaMOCTOSTCIIBHO OCYINECTBIIATE, KOHTPOJIHUPOBATE B KOPPEKTHPOBATh ACSATEIBHOCTD; HCIIONB30BATh

BCE BO3MOXHBIE PECYPCHI IS AOCTUKECHUSA TOCTABICHHBIX lenen u pean3aiyuy MIaHoB
JESITENILHOCTH; BHIOMPATh YCIENIHBIE CTPATETHH B PA3IMYHBIX CHTYALHUIX;

~ YMEHHE NPOAYKTHBHO OOMIATECS M B3aUMOJICHCTBOBATH B POIECCE COBMECTHOM NEATENBHOCTH,
YHIHTHIBATh HO3ULMH JAPYTHX YYACTHHUKOB JEATENBHOCTH, 3P (HEeKTHBHO pa3pemaTs KOH(IUKTEL;

— BlaJI€HUE HABLIKAMM IIO3HABATENBHOM, yIeOHO-HCCIIeIOBATENBCKON U MTPOEKTHOM
JeATeIbHOCTH, HaBBIKAME paspelIeHus] Ipo6ieM; CIoCOOHOCTh # TOTOBHOCTH K CAMOCTOATELHOMY
IIOUCKY METO/IOB PEIIEHHM S IPAKTUIECKUX 3a/1a4, IPUMEHECHUIO PA3IMUHbIX METOIOB TIO3HAHMS;

— TOTOBHOCTB H CIIOCOOHOCTH K CaMOCTOSTENIbHON HHDOPMAITHOHHO-II03HABATEIBHOMN
HesATENIbHOCTH, BKIIFOYask yMEHHE OPHEHTHPOBATECS B PA3NTHYHBIX MCTOYHUKAX HH(OPMAIHH,
KPUTAYECKH OLIEHUBATDL M HHTEPIIPETUPOBATH HHOOPMAIHIO, ONYYAEMYIO U3 Pa3sIHIHBIX
HCTOYHHKOB;

— BJIJICHUE SA3BIKOBBIMM CPEJCTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOK TOUKY
3pEHMs, UCTIONB30BaTh aJIeKBATHEIE SI3bIKOBBIE CPENICTRA;

— BJIaJICHME HABBIKAMM ITO3HABATEIFHON pehIIeKCHI KaK OCO3HAHUS COBEPUIAEMBIX NEHCTBHIH 1
MBICIIUTENIBHBIX MIPOLECCOB, MX PE3YNHTATOB ¥ OCHOBAHUM, TPAHUIL CBOETO 3HAHUS W HE3HAHUS, HOBBIX
II03HABATENBHBIX 3aJa4 U CPEJCTB /sl MX JOCTHKEHHUS;

— IEJIEeYyCTPEMJIEHHOCTD B IIOMCKAX ¥ NPUHATHH PELieHUH, COOOpa3sUTENbHOCTh U HHTYHIIHS,
Pa3BUTOCTD IPOCTPAHCTBEHHBIX IPECTABICHHUIT; CTOCOOHOCTH BOCIPHHAMATH KPACOTY U FAPMOHHUIO
MHPa;

NpeIMETHBIX:

Onemenmul MeopuU MHONCECME U MAMEMAMUYECKOU TOSUKU

- OneprpoBaTh NOHATUSMHU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, II0IMHOXKECTBO,
nepeceyeHue U 0ObETUHEHIE MHOXKECTB, YHCIOBBIE MHOKECTBA Ha KOOPIHHATHON MPSAMOM, OTPE3OK,
MHTEPBaJI, HOJIYHHTEPBA, IPOMEXYTOK C BEIKOJIOTOM TOUKOM, rpad)HuecKoe npeacTaBieHue
MHOJXECTB Ha KOOPJMHATHOH MIOCKOCTH;

- OHIEpHPOBATH IIOHATHIMH: YTBEPKACHHE, OTPULIAHHE YTBEPIKACHHSI, ACTUHHBIC 1 JIOXKHbIE
YTBEPHKICHHU, IPUYMHA, CIEICTBUE, YACTHBIH Cliyuaii 06IIero yTBepIKIeHUs, KOHTPIPUMED;

- IPOBEPATH IPUHAIEIKHOCTD DIEMEHTA MHOKECTBY;

- HaXOJUTh HepecedeHre U 00beIMHEHIE MHOXKECTB, B TOM YHCIIE IIPEICTABICHHBIX rpaduieck Ha
YHCIIOBOM TIPSIMOM M Ha KOOPAWHATHOU IIIOCKOCTH;

- IPOBOJUTH IOKA3aTeNbHBIC PACCYKACHUS ISt 0O0CHOBAHUSA HCTHHHOCTH YTBEPIKICHHUIL.

Yucna u evipadcenus

- CBOOOHO OIIEPUPOBATH MIOHATUAMHE: IIEJIOE YHCIIO, AETUMOCTE YKCel, OOBIKHOBEHHAS APOOH,
J€CATHYHAs JpO0b, pallMOHATHFHOE YHCIIO, IPUONIDKEHHOE 3HaUCHHE YHCIIa, YacTb, JOJIs, OTHOIICHHE,
TPOIIEHT, TIOBBILICHUE U IIOHWKEHHE Ha 3a/IaHHOE YICIIO TPOIEHTOB, MacuiTal;

- IPUBOAUTH OPUMEPHI YHCEN C 3aTaHHBIMH CBONCTBAMY JIETUMOCTH;

- OIIEPHpPOBATh NOHATHAMHE: JTOrapudM YHcNIa, TPUTOHOMETPUIECKas OKPY)KHOCTh, paJHaHHas U
rpajgycHas Mepa yIiia, BeHYHHa YIIia, 3aJaHHOTO TOUKOM Ha TPUTOHOMETPHYECKOM OKPYIKHOCTH,
CHHYC, KOCHHYC, TAHTCHC ¥ KOTAHIC€HC YIJIOB, HMEIOIIMK IPOU3BOJIBHYIO BEJIMUUHY, YHCTIA € U ;

- BBITOJIHATH aprdMeTHUYeCKue AeHCTBU, COUeTas YCTHbIE U MHCHMEHHBIE IPHEMBL, IIPUMEHSS [IPH
HEe0OXOIMMOCTH BEIYUCIHUTENLHEIE YCTPOUCTRA,;

- HAXOJUTH 3HAUCHUS KOPHS HATYpaNbHOM CTEIIEHH, CTETICHH C PallHOHATIBHBIM [I0Ka3aTeNneM,
Jorapudma, UCIIONB3Ys IPU HEOOXOMUMOCTH BEYUCIIHTENBHBIE YCTPOHCTRA;

- TIOJIB30BAThCS OLEHKOM 1 HPUKUAKON IPH IPAKTHYECCKUX pacueTax;

- IPOBOIUTH II0 U3BECTHRIM (POPMYJIaM U IpaBIiIaM NpeoOpa3oBaHusl OYKBEHHBIX BBIPAKECHUH,
BKJIIOYAOIIHUX CTEIIEHH, KOPHH, JJorapu(Mbl ¥ TPHTOHOMETPHYECKHe QYHKIUH;

- HAXOJNTH 3HAUCHHUS YUCIIOBBIX U OYKBEHHBIX BBIPA)KCHUH, OCYIIECTBIISIS HEOOXOIMMBIE
IIOICTAaHOBKH M IIpeo0pa3oBaHus;

- H300paXkaTh CXeMATHUECKH YIoJl, BeIMYMHA KOTOPOro BEIPAXKEHA B TPajycax WIN paIMaHax;

- HCIIOJIB30BATh TIPH PENICHUH 3a/1a4 TabIudHbIe 3HAUCHHUS TPUTOHOMETPHUECKUX QYHKIMH YITIOB;
- BEIIOJTHATH NEPEBOJT BEIMUMHEI yTiia U3 pajiiaHHOM MEphl B IPalyCHYIO 1 00paTHO.



YPCZGHGHM}I U Hepaserncmeda

- Pemmats parmonansurle, moxaszatelbHbIe U TOrapHOMIUeCKHe YPaBHEHHS ¥ HEPaBeHCTBA,
npocTelinye UppaloHATbHEIE U TPUTOHOMETPUIECKIE YPABHEHU S, HEPABCHCTBA U HX CUCTEMBI;

- ACII0JIb30BaTh METO/IBI PEIICHHUS YpaBHEHHI: TPUBEIICHUE K BH/Y ''TIPOU3BEIICHUE PABHO HYJIO" WU
"qacTHOE paBHO HYJIO'", 3aMeHa TePEMEHHEBIX;

- HCIIOJIB30BaTh METOJ] HHTEPBAJIOB JUIS PEIICHUS HEPABEHCTB;

- HCIIOJIH30BaTh IpadMUeCKuit METOX VIS HPHONMKEHHOTO PEIieHUs] YpaBHEHU# M HEPaBEHCTB;

- u300paXkaTh Ha TPUTOHOMETPHUUECKON OKPYIKHOCTH MHOXKECTBO PEIICHHH IIPOCTEHIITIX
TPUrOHOMETPHUECKHX YPaBHEHHUH U HEPaBEHCTE,;

- BBINIOJIHATH 0TOOP KOpHEH ypaBHEHUH WM PEIICHHIH HEPAaBEHCTB B COOTBETCTBUY C
JOHOJHUTENFHBIME YCIOBHSIMHU H OTPAaHUYCHUSIMH.

Dyuxyuu

- OnepupoBaTh MOHATHAMHU: 3aBUCHMOCTD BEIMYMH, GYHKIUS, apryMEHT U 3HAUCHUE (PYHKINH,
00J1aCTh OIIpEIeNIEHNs M MHOXKECTBO 3HAYCHUH (DYHKIUH, FPaQHK 3aBUCUMOCTH, rpadhuk (yHKIHH,
HyIM QyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTRA, BO3PACTAHNE HA YHCIIOBOM IIPOMEKYTKE, YOBIBAaHUE
Ha YHCIIOBOM IIPOMEXYyTKe, HauOoJblliee 1 HauMEHbIIee 3HaUYeHUE (PYHKIIUN Ha YHCIOBOM
IPOMEXYTKe, HepHoIuIecKas GyHKIUS, IEPHOJI, YeTHAsS U HeYeTHAs (pyHKIHH,

- OTIEpUPOBATh NOHATHUAMHE: NIpsiMas U oOpaTHas IPOIOPLUOHANBHOCTD, INHEHHAs, KBaJApaTuJHasl,
norapudMuUecKas u nokasarenbHas QYHKIME, TPUTOHOMETpHYCCKHE (YHKIINMT,

- OTIpEeIETIATH 3HaUeHHE (HYHKIINH 110 3HAUCHHIO apTyMEHTa IPH Pa3IHMYHBIX ClIoco0ax 3aJaHus
GyHKIUY;

- CTPOUTH rpa) UKy U3yYEHHBIX (HYHKIIHH;

- ONIACHIBATH IO TpaduKy M B MpOCTEHIIIX Caydasx o GpopMyJie IIOBEICHHE U CBOUCTBA (QYHKIIHUH,
HaXoJuTh 1O TpaduKy GYHKIHA HAUOONBINIE X HANMEHBIITHE 3HAUCHUS;

- CTPOMTH 3CKU3 rpaduka QyHKIHH, YIOBIETBOPSIONIEH NPUBEICHHOMY HabOpy YCIOBHH
(IpoMeXyTKH BO3pacTaHus/yObIBaHHS, 3HAYeHHE QYHKIMH B 3aJaHHOH TOYKE, TOUKU SKCTPEMYMOB,
ACHMITTOTHI, HYJTH (QYHKIUH U T.]I.);

- pelaTh ypaBHEHH, IPOCTEMIIIE CHCTEMBI YPaBHEHHUM, UCTIONB3Ys CBOMCTBA GYHKIMHI U HX
rpad)uKoB.

Dnemenmvt MAMeMamu4ecKoz0 aHanu3a

- OniepupoBaTh MOHATHAMU: TPOU3BOAHAs GYHKIIMY B TOUKe, KacaTesibHast K TpaduKy GyHKIUH,
MPOU3BOIHAS (PYHKIIUH;

- BEIYACTIATH IPOM3BOAHYIO OJHOWIEHA, MHOTOUWIEHA, KBaIPaTHOTO KOPHSI, IIPOU3BOJHYIO CYMMBI
byHKIAH;

- BBIYUCTISTH IPOU3BOAHBIE SJIEMEHTAPHBIX QYHKIMHA U HX KOMOMHAIMH, UCTIONB3Ys CIPABOYHBIE
MaTepHabl;

- HCCIIEAOBATH B MPOCTEMINMX CIIyYasx QYHKIHH HA MOHOTOHHOCTb, HAXOJUTh HAHOOTBIIKE U
HauMeHbIIHe 3HAYCHMS QYHKIMHA, CTPOUTH rpadKi MHOIOYIEHOB ¥ IIPOCTEHIIMX PAllMOHAIBHBIX
(DYHKILMI C HCITOIB30BAHMEM ariapaTa MaTeMaTHIecKoro aHanu3a.

Cmamucmuka u meopus 6epoimHoOCmel, 102UKA 1 KOMOUHAMOPUKA.

- IMeTh npeicTaBIeH e O JUCKPETHBIX U HENPEPHIBHBIX CIyYalHBIX BEIMYHHAX U PACIIPEIeNICHUX, O
HE3aBUCHUMOCTH CIIyYalHBIX BEIIHYUH;

- HIMETb IIPEACTABICHHE O MATEMATHIECKOM OXHJ@HUHU U JUCIIEPCUM CIIyYalHBIX BETUYHH;

- UIMETH IIPEICTABJICHIE O HOPMAILHOM PaCTIPEACIICHUH U IPUMEPaX HOPMAJIbHO pacipe/ieleHHBIX
CITyyalHbIX BEJIMYUH;

- IOHAMATh CYTh 3aKOHA GOJBIINX YMCe U BHIOOPOYHOr0 METOa H3MEPEHHS BEPOSTHOCTEH;

- UMETh NpeCTaBIeHHe 00 YCIOBHOH BEPOSTHOCTH B O HOJHOM BEPOSTHOCTH, IPUMEHSATD HX B
peIeHUH 3a]1ay;

- IMETH MPEACTaBICHAE O BAYKHBIX YaCTHBIX BUIAX PAclpeleleHUH U IPUMCHATD UX B PEIICHUH
3ajady;

- IMETH TIPECTABICHIE O KOPPEISALHH CIIyJaliHbIX BEINYHH, O IMHEHHONH PErPecCrH.

Texcmosvie 3a0aqu



- PemaTe 3aJ1a4M pasHbIX TUIOB, B TOM YHCIE 3a0aud ITOBBIIIICHHON TPYAHOCTH,

- BBI6I/IpaTI> ONTHMAJIEHBIA METOL PEIICHUS 3a]1a49K, pacCMaTPUBAS Pa3IuYHbBIE METOIBI;

- CTPOUTH MOJIENb PEICHHS 3a]a4H, TIPOBOAUTE JIOKAa3aTEIbHbIE PACCYKIACHHMS;

- pearh 3a/auu, Tpebyrotme nepebopa BAPHAHTOB, IIPOBEPKH YCIIOBUHA, BEIOOPA ONTHMANEHOTO
pesynbTara;

- aHAIM3MPOBATh ¥ HHTEPIIPETHPOBATE PE3YIbTATHI B KOHTEKCTE YCIOBHS 3a1a4H, BHIOUPATh PEIICHH S,
HE NIPOTHBOPEYAIINE KOHTEKCTY;

- ICPEBOJIUTE NP PELUCHHUH 3a/1a4u MHOOPMAIHIO U3 OMHOM (OPMBI B APYTYIO, UCTIONB3YS IIPH
HEOOXOJMMOCTH CXEMBI, TaGIUIEL, rpadMKH, THArPaMMBL.

TI'eomempus

- OrepupoBaTh NOHATHAMH: TOUKA, IPSIMasi, INIOCKOCTE B IPOCTPAHCTBE, HApalIeIbHOCTD i
HEPIEHIUKYISIPHOCTD NPAMEIX U INIOCKOCTEH;

- IPUMEHATS JUIsl PEIICHHUSA 38/1a4 FEOMETPHYECKUE (aKThI, €CIIH YCIOBHS IPUMEHEHHUS 3a1aHbI B
sIBHOH (opme;

- PelIaTh 3a/lauy Ha HaXOXIEHHE MeOMETPHYECKHIX BEIMYNH 10 00pa3iaM Wik allrOPHTMAaM;

- IeJIaTh (BHIHOCHbIE) IIOCKUE YEPTEXKH U3 PHCYHKOB OOBEMHBIX (DUTYp, B TOM MHCIIE PUCOBATH BHL
CBEPXY, COOKY, CTPOUTD CEYECHUS MHOTOIDAHEHMKOB;

- U3BJICKATh, HHTEPIPETHPOBATE M IPe0OPa30BEIBaTh HHYOPMAIHIO O FEOMETPHYECKHX (PHUIypax,
IIPEICTABICHHYIO Ha YepTekKax;

- IPUMEHATh TCOMETPUIECKHE (AaKTHI AJIsI PEIIeHHS 38184, B TOM YUCJIE IPEANONATaOMUX HECKOIBKO
II1aTOB PEIICHHUS;

- OIIMCBIBATH B3aUMHOE PACIIONOKEHHIE IPSIMBIX U IIOCKOCTEHN B IIPOCTPAHCTBE;

- (hopMyIHpPOBATH CBOMCTBA U NPHU3HAKK (QHIYD;

- IOKa3hIBaTh FEOMETPHUYECKUE YTBEPIKIACHHU;

- BJaJIeTh CTAHAAPTHOH KiaccupUKanuell IPOCTPaHCTBEHHEIX GHUIYp (IIUPaMHU/IbL, IPU3MEL
HapajIeenTUuIe b );

- HAXO[MTh 0OBEMEI H ILIOLIAH IIOBEPXHOCTEH FeOMETPHIECKHX TENI C IIPAUMEHEHHEM (POPMYJL;

- BBIYHCIIATE PACCTOSHUS B YTIIBI B IPOCTPAHCTBE.

Bexmopbr u koopounamul 6 npocmparcmee

- OnepupoBarh MOHATHAMH JEKaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOLY.Ib BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOI MEXY BEKTOpaMH, CKAIIPHOE IPOU3BEICHHIE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;

- HaXOUTh PACCTOSHME MEXAY IBYMS TOUKaMH, CYMMY BEKTOPOB M MPOM3BEJCHHAE BEKTOPA HA YKCJIO,
YroJI MeXIy BEKTOpaMH, CKaIApHOE IIPOU3BELCHNE, PACKIABIBATE BEKTOP HO IBYM HEKOJUTMHEAPHBIM
BEKTOpaM;

- 3a/1aBaTh IIJIOCKOCTh YPaBHEHUEM B IEKApTOBOH CHCTEME KOOD/IMHAT;

- peuarth NpOCTEHIIME 3a1a4 BBEICHHEM BEKTOPHOrO Da3uca.

Hemopus mamemamuxu

- Ilpencrapnare BKIIa[ BEIIAIOMINXCSI MAaTeMaTHKOB B PA3BUTHE MATEMATHKK M UHBIX HAYYHBIX
obOacreit;

- DOHHUMATh POJIb MATEMAaTHKHU B pa3BHTHH Poccum.

Memoovr mamemamuxu

- Mcrionp30BaTh OCHOBHBIE METO/IBI JOKA3aTENbCTRA, IIPOBOIUTD J0KA3aTENbCTBO M BHITOJHSTE
OIIPOBEPIKEHUE;

- IPUMEHSTH OCHOBHBIE METO/IbI PEIICHHS MATEMATHIECKUX 3a/1aY;

- Ha OCHOBE MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH B MPHUPOIE XapaKTepH30BaTh KPacoTy H
COBEPIIEHCTBO OKPYKAIOILIEr0 MUpa M IPOU3BENCHUI HCKYCCTRA;

- IPUMEHATH IPOCTEHIINE IPOTPAMMHBIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI TIPH
PEHICHUHN MaTeMaTHIeCKHX 330a4.



2. CTPYKTYPA 1l COAEPKAHUE YYEEHOU TN CIUTILIUHBI

2.1. O0bem yueGHOl AHCHMIUINHBE H BH/bI Y4eGHOi padoThI

Bun yuebHoit paboTsl

Obvem yacos

O0nem o6pa3oBaTeILHON NPOrPaAMMBI Y4eOHOM A CHUILIHHBI 351
B TOM YHCJIE:

TEOPETHUYECKOE O0yUCHHE 78
nabopaTopHble paboThI -
IIPAaKTHYECKHUE 3aHATHS 156
UHIMBUYATBHBIH IPOEKT -
KOHCYJIbTaITi! -
caMocCTosATENBHAs paboTa 00yyJaronierocs (Bcero) 117

IpomeskyTouHast aTTecTAMA: IKIAMEH
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOH JEATEJILHOCTH

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB JIESITEILHOCTH CTYAeHTOB(HA
o0y4yeHus YPOBHE YUeOHBIX XecTBHI)
Beenenne OsnakoMIIeHHE € PONIBIO MATEMATHKY B HayKe, TEeXHHKE, SKOHOMHUKE,

HHGOPMAIMOHHBIX TEXHOJNIOIHSIX 1 IPAKTHYECKOM AEATEILHOCTH.
O3HakoMIIeHHE C UENIMH ¥ 3alauaMi U3ydeHust MaTEMATHKH IIPH OCBOEHHH
cnenuanpuocreit CIT0.

AJITEBPA

Pazeurie nondarus o
qucie

Brmonnenne apudmerrueckux qedCTBUN HAN YHCIIAMH, COUeTas YCTHBIC
IUCHMEHHBIE IPHEMBI.

Haxoxnenue npuOIiKeHHBIX 3HAYCHHH BEJTHYMH U MOTPEINHOCTEH
BBLIYUCIICHUH (20COTIOTHOM U OTHOCUTENBHOI); CPAaBHEHHE YHCIOBBIX
BBIPaXXEHUH.

Haxoxnenue omubok B npeoOpa3oBaHUsIX U BEIYHCIECHUSIX (OTHOCHTCS KO
BCEM ITYHKTaM IIpOTpaMMbl)

Kopuu, crenenn,
Jorapupmel

O3HakoMJIEHHE C TIOHSITHEM KOPHS N- i CTEIIeHH, CBOUCTBAMH PAIHKATIOB H
IIpaBUJIAMHU CPaBHEHHUSI KOPHEA.

DopMynpoBaHUE ONPENENEHIS KOPHS M CBOMCTB KopHei. Brraucnenue n
CPaBHEHHE KOPHEH, BHITONHEHHE TIPUKUAKY 3HAYCHUS KOPHS.
ITpeoGpaszoBanme YMCIOBLIX M OYKBEHHBIX BBRIPRKECHHUH, COMEPIKAIINX
pamuKaNbl.

Brinonxenue pacueTos 1o hopMyniam, COAEpIKAIINM PauKaIbL,
OCYLIECTBJISASI HEOOXOIMMBIE TTOACTAHOBKH U ITPe0o0pazOBaHus!.
Omnpenenenne paBHOCHIIEHOCTH BBIPOXKEHUH ¢ pauKkaiamMy. Pemenue
UpPaLMOHANBHEIX YPaBHEHUH.

O3HaKOMJICHHE C TIOHATHEM CTETICHH C ACHCTBUTEIBHBIM MOKA3aTEIIEM.
Haxoxienue 3Ha9eHUHA CTENEHN, HCIIONB3Ysl IPH HEOOXOTHMOCTH
UHCTPYMEHTAIbHBIE CPECTBA.

3anuchiBaHHE KOPHs N-i CTENEHH B BHIE CTENICHU C JPOOHBIM IOKazaTeleM
¥ Ha000pOT.

dopMynupoBaHHe CBOUCTB CTelieHel. Brrauciienue cremneneii ¢
pallMOHATIBHBIM [TOKAa3aTeIeM, BBITOJHEHUE IPHUKUIKY 3HAaYCHUS CTEICHH,
CpaBHEHHE CTEIICHEH.

IIpeobpazoBanue YUCIOBHIX U OYKBEHHBIX BBIPAKECHUM, COIEPIKAIINX
CTETIeHH, IPUMEHSIST CBOMCTBA. PeleHne noka3aTe/bHbIX YPaBHEHUH.
O3HakoMJIEHHE ¢ TPUMEHEHUEM KOPHEH U CTeTieHeH NPH BEIYUCIICHUH
CPeIHUX, NeJICHUH OTPe3Ka B «30JI0TOM CEYeHHM». Pernenue NpuKIagHbIX
33189 Ha CJIOJKHBIC MPOLIEHTH

IIpeoGpazoBanue
aareépamyecKux
BbIpaXKeHU

BrimosHenue mpeobpasoBanuii BRIpaXeHUH, IpuMeHesne GopMyl,
CBSI3aHHBIX CO CBOMCTBAMM CTEIEeHeH U orapudmoB.

Ompenenenne 061acTy JOMYCTAMBIX 3HAYCHHUH JTOrapupMUIECKOTO
BeIpaKeHMs. Perrenue JjorapuMuIeckux ypaBHeHUH

OCHOBBI TPUTOHOMETPHUU

OcHoBHbBIE TOHATHS

W3yyenue paanagHoro MeTo1a H3MEPEHHMs YITIOB BPaIllEHHs M HX CBSI3M C
rpangycHoit mepoii. zoGpaxeHue yriioB BpallleHHs Ha OKPYKHOCTH,
COOTHECEHME BEJMYMHEI YIIIa ¢ ero pacioyioxkenueM. PopMyIHpOBaHHE
ompeaesieH i TpUroHoMeTpruaeckux QyHKIUH JUIA yIJIOB IIOBOPOTA U
OCTPBIX YIIO0B IPSMOYTONBHOTO TPEYTONBHAKA U OOBACHEHHC HX
B3aUMOCBSI3H

OcHoOBHbBIE

HpI/IMeHeHHe OCHOBHBIX TPUIOHOMETPHUYCCKUX TOXKICCTB IS BBIMHCICHHS
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TPUrOHOMETPHYECKHE | 3HAUCHUH TPUTOHOMETPUYECKUX QYHKIHMH 10 OJHOH U3 HUX.
TOXKAECTBA
iIpeobpazoBanus W3ydenue 0CHOBHEIX (POPMYIT TPUTOHOMETPUH: (HOPMYJIBI CIIOKEHHS,
npocTeimmx YABOEHHUS, TPeoOpa3oBaHus CYMMBI TPUTOHOMETPUYECKUX GyHKINH B
TPUTOHOMETPHYECKHX | TPOU3BE/ICHHE U TPOU3BETCHUS B CYMMY M NPHMEHEHHE IIPY BHIUUCICHUN
BbIPAKEeHUH 3HAUCHHUS TPUTOHOMETPHUYECKOTO BEIPAKEHHS M YIIPOILEHHUS €.
O3HaKoMIIEHHE CO CBOUCTBAMU CHMMETPHH TOUYEK HAa EAMHUYHON
OKPYKHOCTH W IIPUMEHEHUE UX s BBIBOJA (hOPMYJI IPHBEACHUS
ITpocreitmue Perenue o popMyJiaM ¥ TPUTOHOMETPHYIECKOMY KPYTY IPOCTEHIIIX
TPMIOHOMETPHYEeCKHEe | TPUTOHOMETPHUECKUX YPABHEHHUH.
yPaBHeHUd ¥ Ilpumvenenye o0MuX METONOB PEIICHs YPaBHEHUI (IpUBEICHUE K
HepaBeHCTBa JMHEWHOMY, KBaJpaTHOMY, METO]| Pa3JIOKeHHUsI HA MHOXKATENH, 3aMEHBI
MEPEMEHHOM) IIPH PEIICHUH TPUTOHOMETPHUYCSCKUX YPaBHEHUH.
YMeHne 0TMedaTh Ha Kpyre pelIeHHs IPOCTERIHX TPUTOHOMETPHYECKUX
HEPaBEHCTB
Apkcnnyc, O3HaKOMIIEHHE C MOHATHEM OOPATHBIX TPUTOHOMETPHUECKHUX (DYHKIHH.
APKKOCHHYC, M3yuenne onpesenenmit apkCHHyca, apKKOCHHYCa, apKTaHIeHCa YHCIIa,

APKTAHICHC YUCIA

bopMynupoBanue ux, N300paKeHne Ha eTUHIYHON OKPYKHOCTH,
OPUMEHEHHUE TP PENICHUH YPaBHEHUH

®YHKIINU, UX CBOMCTBA U ITPA®UKHA

®yuxnun. Housrue o
HenpepbLIBHOCTH
$pynxuun

O3HakoMIIeHHE C IOHATHEM NIEPEMEHHOU, IpUMeEpaMy 3aBHCHMOCTEN
MEXTy TEpEMEHHBIMH.

OsHakomiieHHe ¢ OHsITHEM Ipaduka, onpenereHue IPUHaIEKHOCTH
Touky rpaduky Gpyuknun. Onpenenenne no Gopmyie npocTeiineii
3aBHCHMOCTH, BUJA e¢ rpaduka. Beipaxenue no Gpopmyiie oxHOH
nepeMeHHo uepes apyrue.

O3HakomiieHHE ¢ onpeneneHneM QyHKIMH, GOPMYTHPOBAHHE €I0.
Haxoxnenue obnactu onpeneneHus U 06IacTy 3HaYeHUH QyHKIAK

CaolicTBa QpyHKIUH.
I'paduyeckas maTep -
nperanus. [Ipumepnr
(yHKIHOHAIBHBIX
3aBHCHMOCTel B
peajbHBIX mpoueccax
U SIBJEHUAX

O3HaKoMJICHHE ¢ TpUMeEpaMil (PYHKIIHOHAIBHBIX 3aBUCHMOCTEH B PeabHbIX
IIpoHEccax U3 CMEXKHBIX JUCITUILIMH.

O3HaKOMJICHHE C JOKa3aTEIbHBIMU PacCy KIeHHIMHU HEKOTOPBIX CBOMCTB
NTMHEHHON M KBaapaTUUHOU (hYHKIKH, TPOBEACHHE UCCIENOBAHUS
TWHEHHOU, KyCOYHO-THHEHHOH, TpOOHO-THHEHHON ¥ KBaAPATUYHOM
Gbyukuui, nocrpoenue ux rpadhuxos. [locrpoerue u utenne rpahuKoB
¢yuaxuui. Mccnenopanme QyHKIMH.

Cocrannenue BUOB (YyHKIMHA 110 JaHHOMY YCIIOBHIO, PELICHUE 327144 HA
KCTPEMYM.

Brinonuenne npeobpaszopanuii rpaduka GyHKIUHA

Oé6partHbie pyHKIMN

Uzyuenue nonsmus o6pamuoii pynkyuu, onpedeienue 6uoa u noCmpoeHue
zpaguxa 06pamuol pyHKyuY, HaxoxicoeHue ee 0baacmu onpedesenus u
obnacmu 3navenuti . IlpuMeHenne cBOUCTB GYHKIMH IPU MCCIIEHOBAHUH
YpaBHEHHH U PEIUICHUH 33124 Ha 9KCTPEMYM.

O3HaKOMJIEHHE C ITOHITHEM CJIOKHON QYHKIUU

Crenennble,
noxa3zarejibHbIe,
Jorapudpmuyeckue u
TPUTOHOMETpUYECKHE
¢pysxuuu. O6paTHbie
TPHUTOHOMETPHYECKHE

GyHKUN

Borauciienne 3HaueHu# QyHKIMHA 10 3HAYEHHIO apryMEHTa.

Ompeienienne MONOKEHHUs. TOYKY Ha rpaduKe 110 ee KOOpauHATaM U
Hao60pOT.

Hcnonp3opanue CBOUCTB (BYHKIIHM AJIsE CPABHEHHUS 3HAUYEHUH CTENEHEH 1
norapu(pMoB.

[TocTpoenue rpahMKOB CTENEHHBIX U JOrapH(hMUYECKHX PyHKIUH.
Pelenue nmokas3arebHBIX 1 JIOrapu(pMUYECKUX YPaBHCHHUI H HEPABEHCTB IO
M3BECTHBIM aJIMOPUTMAM.

O3HaKOMJICHHE C HOHATHEM HENPEPHIBHOMN MepHOJUIecKOl QpyHKIMY,
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GopMynupoBaHHe CBOUCTB CHHYCA B KOCHHYCA, IIOCTPOSHUE X I'PahHKOB.
OspaxoMnenye ¢ MOHATHEM TaPMOHUYECKHX KoNebanuil ¥ IpuMepamu
rapMOHMYECKHX KOJIeOaHuH IS OMCAHUSA IPOLIecCOB B (DU3UKE U JPYTUX
00MacTsIX 3HAHHS.

OsHakoMIIeHUe C TOHITHEM Pa3PhIBHOM NEPHOANIECKON (YHKINH,
(hbopMyIMpOBaHME CBOMCTB TaHTEHCA U KOTAHTCHCA, IIOCTPOCHUE UX
rpauKoB.

ITpumenenne cBocTB QyHKIHUH [T CpaBHEHUS 3HAYCHUH
TPUTOHOMETPUIECKUX QPYHKIHHK, pelIeHus TPUTOHOMETPUIECKUX
YpaBHEHUH.

Ilocmpoenue epagurxos o6pammuvix mpuzoHoMempuyeckux QyHKyul u
onpeoenenue no epaguram ux ceouUcms .

Brmosnaenne npeobpazoBanus rpahuxos

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IlocaenoBaTebHOCTH

O3HaKOMIICHHE ¢ OHATHEM YHCIIOBOM HOCIEOBATENFHOCTH, CIIOCO0aMH ee
3a1aHHs1, BEIYUCICHUSIMY €€ YICHOB.

O3naxomienue ¢ noHamuem npedena nocied08amenlbHOCH.

O3HaKOMIIEHHE C BEIYHCICHUEM CYMMBI GECKOHEYHOTO YHCIIOBOTO psijia Ha
NpHMepe BEMMUCICHUS CYMMBI OECKOHEUHO yOBIBAIOIIEH TeOMETpHIECKOH
IPOTPECCHH.

Pemenue 3anay Ha npuMeneHue GOPMYIIBI CYMMBI OECKOHEYHO YOBIBAIOIIEH
TeOMETPHUECKOM IPOrpeccuy

HpouszBoanas u ee
HpUMEHEHHe

O3BaKOMJICHHE C TTOHSTHEM ITPOU3BONHOH.

Wzyuenue u GopMynupoBaHHE €€ MEXaHHYECKOTO U T€OMETPHYECKOTrO
CMBICIIA, U3YYECHHE AJIrOPUTMA BBIYMCIICHHS IPOU3BOJHOM Ha IpUMepe
BBIYHCJIEHHSI MTHOBEHHOM CKOPOCTH ¥ YIIIOBOTO K03 duruenta
KacaTeJlbHOH.

CocraBieHue ypaBHEHHs KacaTeabHOH B 001ieM BUAE.

VYcBoenue npaBuil quQGepeHIIIPOBAHIS, TaOIHAIBI TPOU3BOIHBIX
3JeMEHTApPHBIX QYHKIMH, TpuMenerre 1 quddepeHipoBanus QyHKIKH,
COCTaBJICHHSI YpaBHEHUSI KacaTeIbHOH.

H3y4enue TeopeM O CBA3M CBOMCTB (PYHKIMH U IPOU3BOJHOMH,
bopMyITHPOBKA UX.

[TpoBeaetue ¢ MOMOIIBIO TPOM3BOAHON HccIenoBanus (pyHKIMHU, 3aJaHHON
bopMyIIoii.

VeTanoienye CBA3U CBOMCTB (GYHKIIMH M IIPOU3BOAHOHN [0 X rpadHKaM.
IpumeHeHre MPOM3BOAHOM AN PELICHN 3324 Ha HaX0XKACHUE
HauOOJIBIIEr0, HAMMEHBIIIEr0 3HAUEHHSI U Ha HaXOXKICHUE DKCTPEMyMa

IleppoobpazHan u
HHTErpaJ

O3HakoMJIeHHE C TOHATHEM HHTerpajia i IepBooOpasHOM.

WsyueHue npaBuiia BEIYACICHNS IepBooOpa3Hoit U TeopeMsl HproToHa—

JleitGuuna.

Peienune 3a1a4 Ha CBSI3b EPBOOOPA3HON U €€ IPOM3BOIHOM, BHIYHCIICHHE
nepBOOOPa3HOM I TaHHOH (QYHKIUH.

Pemenue 3aa4 Ha IpAMEHEHHE HHTErpaia Iyl BRIYUCICHUS QH3HYECKHX
BEJIMYUH U IIIoMmanel

YPABHEHUS 1 HEPABEHCTBA

YpaBHenust u
CHCTEMbI YPaBHEHUH
HepaBencrBa u
CUCTEMbI HEPABEHCTB
¢ ABYMHA
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEAIIUMY CBEICHUAME O KOPHAX anrebpanyecKux
ypaBHEHHH, IOHATHSIME HCCIICIOBAHUS YPABHEHMI M CUCTEM YPaBHEHHH.
W3yyenne TeOpHH PaBHOCUILHOCTH YPaBHEHUH U €€ IIPHMCHCHHUS.
IToBTOpEHHE 3alHCH PEIICHHUA CTAHAaPTHBIX yPaBHCHHUMH, IPUEMOB
npeoOpa3oBaHusA yPaBHEHHH IS CBEACHHUS K CTAHIAPTHOMY yPaBHEHHUIO.

Pemenne PanoHalbHbIX, HPPAHOHAIBHEIX, ITOKA3aTSIIBHBIX H
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TPUTOHOMETPUYECKHIX YPARHCHUM U CHCTEM.

Uctons3oBanue CBOMCTB M rpauKoB GYHKIMH I PEIIEHHs YPaBHEHUH.
IToBTOpEHUE OCHOBHBIX IPUEMOB PEIIICHHUS CHCTEM.

Pemenue ypaBHeHMi ¢ IpUMEHEHNEM BCEX IPUEMOB (Pa3JIoKeHHs Ha
MHOXXUTEJIH, BBEICHHS HOBBIX HEM3BECTHBIX, IIOACTAHOBKH, rpa(puIecKoro
METO/a).

Pemenne cucreM ypaBHEeHHH ¢ MPUMEHEHHEM PA3IMIHbIX CIIOCOOOB.
O3naxoMnenue ¢ OOIMMH BOIIPOCAMH PEIIEHHS HEPABEHCTB U
UCIIONIB30BaHHE CBOMCTB ¥ rpadukoB GpyHKUMI MpH peIleHHH HEPaBEHCTB.
Pernenne HepaBeHCTB U CHCTEM HEPABEHCTB ¢ MIPUMEHEHHEM Pa3InIHbIX
cI1oco00B.

IIpumeneHue MaTeMaTHIeCKUX METOJIOB JUTA PEHICHHUS COACPIKATENBHBIX
3a7a4 U3 Pa3IMYHbIX 00acTel HayKu ¥ MpakTUKu. VHTepnpeTHpoBaHue
PE3YJIBTATOB C YUETOM PEATbHBIX OTpaHHICHHM

JEMEHTBI KOMBUHATOPHKH, TEOPUH BEPOSITHOCTEN M CTATUCTHKH

OcHoBHbIE TOHATHS
KOMOHHATOPHKH

Wzyuenue npapuiia KOMOMHATOPHKH M IPUMEHEHME IIPU PEILICHUN
KOMOHHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 3a/1a4 METOIOM Tiepedopa U IO IpaBHILy
YMHOXXEHHSL.

O3pakoMIICHHE C TOHATHAME KOMOUHATOPUKHU: Pa3MEUICHUSIMH,
COUYETAHUSIMH, IIEPECTAHOBKAMH B (pOPMYIIaMHU JJISE UX BHIYHCIICHUS.
OO0nsacHenue u npuMeHEeHuEe GOPMYIT ISl BRIUMCIICHHUS pa3MEIeHui,
NEPECTAHOBOK U COUCTAHUH MIPU PEIICHUH 3a/1ay.

Oznakomnenue ¢ OuaoMoM Heiotona u TpeyrombHukoM llackans.
Pernenne mpakTHYeCcKuX 3a/ia4 C UCIOJIB30BAHUEM ITOHATUN ¥ ITPaBUI
KOMOMHATOPHKH

JIeMeHTh] TeOpuH

I/ISYTICHI/IG KJIaCCHYCCKOro ONpCaCICHUA BEPOATHOCTH, CBOMCTRB

BepOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npuMepoB BhIYHCIEHMS BeposTHOCTeH. Pemenye 3anay Ha
BBIYHCIICHHE BEPOSITHOCTEH COOBITHH
IIpeacraBnenue O3HakoMJIeHHE C IPECTARIICHUEM YUCIOBBIX JAHHBIX M UX
JaHHbBIX (Ta0JaMIbI, XapaKTEPUCTUKAMHU.
AMAarpaMmblI, Pernenye mpakTuyeckux 3a1aq Ha 06paboTKy YHCIIOBBIX JaHHBIX,
rpaguKH) BBIYHCIICHUE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMmble 1 NJIOCKOCTH
B IIPOCTPAHCTBE

@opMyTHPOBKA U IPUBEACHUE J10Ka3aTeIbCTB IIPU3HAKOB B3aHMHOTO
PacIoIOKEeHHS IPSAMBIX ¥ TUIOCKOCTeH. PacriozHaBanye Ha YepTexKax U
MOJIETISIX PA3IMYHBIX CIIy4aeB B3aUMHOT'O PACIIOJIOKEHHUS NPAMBIX H
IUIOCKOCTEM, apryMEeHTUPOBAHHE CBOHUX CYKICHUH.

dopMynupoBaHue ONpeeNeHuH, IPU3HAKOB H CBONCTB NapajlICIbHBIX U
MePIeHANKYIAPHBIX IUIOCKOCTEH, IBYTrPAaHHBIX U JITHEHHBIX YIIIOB.
BeInoIHEHHE TIOCTPOSHUS YIJIOB MEXKIY IPSMBIMH, IPSAMOM M IIOCKOCTHIO,
MEXIY MIOCKOCTSMHE 10 OMUCAHUIO U PAaCcIO3HABAHKE MX HA MOJEIIAX.
IIpuMeHenye IPU3HAKOB W CBOMCTB PACIIONIOKEHUS IPAMBIX M INIOCKOCTEH
OpU PEIeHUH 3a/1aY.

V306paxxeHre Ha pUCYHKaX ¥ KOHCTPYHPOBAHUE HA MOJEIISX
HEPIICH UK YJISIPOB ¥ HAKJIOHHBIX K IIITOCKOCTH, PAMBIX, TAapaJlIeIbHbIX
IJIOCKOCTEH, YIJIOB MEXKIY HPSAMO# U IUIOCKOCTBIO B 000CHOBAHHE
NOCTPOCHHSI.

Peluenue 3a1a4 Ha BRIYHCICHAC TCOMCTPUUSCKUX BEIHYHH. ONUChIBAHHES
PacCTOSHUS OT TOYKH JIO INIOCKOCTH, OT MPAMOM JIO ILJIOCKOCTH, MEXIY
IUTOCKOCTSIMH, MEXKAY CKPEUIMBAIOIHMHUCS IIPIMBIMH, MEXKIY
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IPOM3BONBHBIMU (GUIypamu B pocTpancTBe. POpMYIUPOBAHKE K
IIOKA3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHIX (TeOpeM CYIeCTBOBAHNS,
CBOMHCTBA).

N300paxkeHne Ha 9epTe)axX u MOJCIAX PACCTOSHUI ¥ O0OCHOBAHME CBOMX
cyxaenui. OnpezeneHue U BEUNCIICHHE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenme GOpMyN U TEOpEM IUTAHUMETPHH [iJisl PEIIEHHs 3a1a4.
O3HaKoMIIeHHE C IIOHSTHEM NTApalIebHOTO IPOEKTHPOBAHMS 1 €10
coricTBaMy. POpMyIHpPOBAHIE TEOPEMEBI O ILIONIAIH OPTOTrOHATLHOM
IPOEKIIMH MHOTOYTOIbHUKA.

IIpuMenenne Teopun A 060CHOBAHYS TOCTPOEHUH U BEIYHCIICHHUH.
ApryMEeHTHPOBAaHHE CBOMX CYXXICHHH O B3aMMHOM PACHIONOKEHUH
IPOCTPAHCTBEHHBIX (PUIYD

MuororpanHuku

Onucanue ¥ XapaKTePUCTHKA Pa3THYHBIX BHIOB MHOTOTPAHHHUKOB,
IIEPEYHCIICHIE UX IEMEHTOB H CBOMCTB.

M300pakeHre MHOTOIPaHHUKOB U BHITOJIHEHHE TIOCTPOSHUS HA
H300pKEHHUSIK ¥ MOJIEIISIX MHOTOIPAaHHHKOB.

Brruucnenye nuHEHHEIX 2JIEMEHTOB U YITIOB B IPOCTPAHCTBEHHBIX
KOHQHIYpanusax, apryMEeHTHPOBaHUE CBOUX CYMICHU.

XapakTepHCTHKA U H300paKEHUE CEUCHHUS, PA3GEePMKU MHOLOZPAHHUKOE
BBEIYHCJICHHE ILIOALEH TOBEPXHOCTEN.

ITocTpoenue npocTeiinmx ceuenuii Kyba, mpusMbl, nupaMusl. [IpuMenenne
(baxTOB U CBEAEHUH U3 IAHUMETPUH.

O3HaKOMIJICHHE C BHIAMHU CUMMETpHIi B IPOCTPAHCTBRE, POPMYIHPOBAHUE
OIIPEEIEHUH U CBOMCTB. XapaKTepUCTHKA CHMMETPHH TEJ BPaIlECH s K
MHOTOI'PaHHHKOB.

IIpuMeHenre CBOHCTB CHMMETPHH [IPU PELICHUH 3a1a9.

Hcnonp3oBanue NproOpeTeHHBIX 3HAHUHN I HCCIEIOBAHUS |
MOJIEIMPOBAHMSI HECIOXKHBIX 3a/1a4.

HM306paxeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJHEHHE PUCYHKOB IO
YCIIOBHSM 3a1a4

Tesia u noBepxHocTn
BpalleHHs

O3HakOMIICHHE C BUAAMHU TN BpaleHust, popMyTHPOBAHUE UX
OIIPENETICHNM U CBOUCTB.

DopMynupoBaHUE TEOPEM O CEYEHHH IIApa IIIOCKOCTHIO U INIOCKOCTH,
KacaTeJbHOH K chepe.

XapaxTepucTuka U H300paxkeHne Tesl BpalleH s, HX Pa3BEPTKH, CCUCHHUS.
Pemenue 3ama4 Ha IOCTPOEHNE CEUCHUM, BEIYMCICHUE JIIHH, PACCTOSHHIA,
yIJIoB, miowmaned. JIlpoBeneHre nokazaTebHBIX PacCyXACHUH

IIPH PELICHUH 3a/1a4.

IIpumenenne cBOMCTB CHMMETPUH P PEIICHUH 3ajlay Ha Tejla BpallleHusl,
KOMOHHAIIHIO Te.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJl M BHIIOJHEHHE PUCYHKA IO
YCJIOBHIO 3314t

HNzmepenus B
reoMeTpuH

O3HaxkoMIICHUE ¢ TIOHATUSIMHU IUTOMIAIM ¥ 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3aa4y Ha BRIYUCIICHHE TIIOIIAEH IIOCKHUX (QUTYD C IPUMEHEHHUEM
COOTBETCTBYIOMKK $HOpMYII ¥ (HAaKTOB U3 ILTAHUMETPHH.

Wsygenue TeopeM 0 BHIYUCICHUH 00BEMOB IIPOCTPAHCTBEHHEBIX TelL,
peleHne 3a1a4 Ha IpUMeHEHHe GOPMYJI BEIYMCIEHUS 00BEMOB.

W3zyuenue GopMyn Ui BEIYACICHUS IIOILAAEH IIOBEPXHOCTEH
MHOTI'OIPaHHMKOB M T€J BPALUECHU.

O3HaKoMJIEHHE ¢ METOIOM BBIYMCIICHHUS IUIOMAIH IIOBEPXHOCTH CPEPEL
Peruenue 3a1a4u Ha BRIYHCICHHE IUIOIIAAEH TOBEPXHOCTH
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IIPOCTPAHCTBCHHBIX TCJI

Keopnunare u
BEKTOPbI

OzHakoMIIeHHe ¢ TIOHSTHEM BekTopa. M3yuenve nexapToBoi CHCTEME]
KOOpauHar B IPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM KOoopAuHaTaM TOYEK
Hu IIJIOCI(OCTCI;'I, HaxO0XJICHHUE KOOpAUHAT TOYCK. HaXOX(lIeHI/Ie ypaBHeHI/Iﬁ
OKPYKHOCTH, C(bepm, IUIOCKOCTH. Bruncienue paCCTOHHI/Iﬁ MCXKIY
TOUKaMH.

I/I3yqune CBOMCTB BEKT: OPHBIX BCJIMYHH, ITPABHAJI PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM ITPOCTPAHCTBE, IPABHUII HAXOXICHUA KOOpAWHAT BEKTOpA B
IPOCTPaHCTBE, NPAaBHII ,HeﬁCTBHfI C BEKTOpaMH, 3alaHHbIMH KOOpJAUHATaMH.
[Iprmenenue TEOPHHM [IPY PELLEHUH 32189 Ha JEHCTBHS ¢ BEKTOPAMH.
I/IBY‘IGHI/IC CKaJEIPHOI'O IIPOU3BEACHUA BEKTOPOB, BEKTOPHOTO YpaBHCHUSA
HpHMOfI H TIJIOCKOCTH. HpI/IMeHeHI/Ie TCOPUM IIPH PCILCHUHA 3a/1a4 Ha
JEHCTBHUI C BEKTOpaMHu, KOOp,]II/IHaTHBIﬁ METOI, IPUMECHEHHUE BCKTOPOB IJIs1
BBIMHCJICHHUSA BEIIMYHH YIJIOB U paCCTOHHI/II\/JL

O3HakoMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTECPCOMETPHH O B3aUMHOM
PacItOJIOXKCHUH IIPSIMBIX U ILIOCKOCTEH ¢ MCIIOIBL30BaHUEM BEKTOPOB




4. YCJIOBUSA PEAJIM3AUMY YYEBHOM JUCHUNIIMHBI

4.1. . MaTepnaasHO-TeXHHUECKOE oObecneyeue

s peanuzanuu nporpaMmel yuedHOH THCUUIUTHHEE! «MateMaTHKay PexyCMOTPEHE]
ClIeAyIOIHe CIEIHAANbHBIE [IOMEIIEH U

Kabuner MaTeMaTuKy, OCHAEHBBIH 060pyAOBaHUEM: HATTISAHBIMU TOCOOUSIME, IKPAHHO-
3BYKOBBIMH HOCOOMAMHE, HH(OPMAIIHOHHO-KOMMYHUKAIMOHHBIMH CPEICTBAMHE, TEXHUUECKUMHU
CpencTBaMH O0YYEHHMS: MAaTHUTHO-MEIOBO! TOCKOH, MYJIBTUMEIHANIPOSKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET.

4.2. Y4yeOno-MeToanYecKoe M HHPOPMaATUOHHOE 00ecIeueHne
4.2.1. Kuuroobecne4eHHOCTH

HanMmenoBaHue TUTEpaTyphl: aBTOP, Ha3BaHUe, BUX Ton Konnyectso Hanmnune B
HU3IaHus, U3JaTeILCTBO U3 IAHYS IK3EMILISIPOB NIEKTPOHHON
W30aHUH B oubnunortexe Bnl'Y

6ubanoreke Bnl'Y B
COOTBETCTBHE C
®Ioc Coo

OcHoBHag uTeparypa

Anrebpa u Hauana MaTeMaTHueckoro avanmsa: 10 - 11
KJIACCHI © y4eOHUK 1 0611e06pa3oBaTenbHbIX
OpraHM3aLyii ;| 623086l ¥ yriyonénnelil yposuu / 1. 2017 50
A. Anumos [u np.] .- 4-e m3a. — M.: [Ipoceerienue,
463 c. ISBN 978-5-09-045929-7.

['eomeTpust: 10 - 11 kiracesl | yaeOHUK Uis
001ieobpazoBaTeNbHBIX OpraHu3almii : 6a3oBblil U
yray6nénneii yposau / JI. C. Aranacss [1 op.] .— 4-¢ 2017 50
3l — M.: [Ipoceewenue, 255 c. ISBN 978-5-09-
046610-3.

JlonomHUTEbHAS TUTEpaTypa

Mopaxosuu, A:T'. Anrebpa u Havyana
maTeMaTHueckoro aammsa: 10 - 11 kmaceer : B 2 4. / A.
I'. Mopaxosmu .- 13-e usa., crep. - M.: Maemo3una, Y.
1: Vyebuuk. - 400 ¢. ISBN 978-5-346-01992-3.

2012 49

Mopaxosud, A.I'. Anrebpa u Havara
Maremaruueckoro avanusa: 10 - 11 knaceer : B2 4./ A. 2012 48
I'. Mopakosuy .- 13-e u3g., crep. - M.: MHeMosuna, Y.

2: 3apaunuk.- 271 c. ISBN 978-5-346-01992-3.

Tloropenos, A.B. I'eomerpus : 10 - 11 xnaces!
yueGHUK [ 0011e00pazoBaTeIbHbIX OPraHu3aLuii :
6azosbtit ¥ podunbHbit yposHu / A. B. [loropenos .- 2014 51
13- u3n. — M.: Ilpoceemenue, 175 ¢. ISBN 978-5-09-
032026-9.

4.2.2. Uarepuer-pecypcnl: '

1. ®enepansHoro neHTpa uHGopManuOHHO-00pa3oBaTeNnbHbIX pecypcos - URL:
http://fcior.edu.ru/ '

2. depepanpuoe xpaunmnume Exunol komnexiyy @ poBbX 00pa3oBaTenbHbIX PECYPCOB -
URL: http://school-collection.edu.ru/

[\
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5. KOHTPOJIb 1 OIEHKA PE3VJILTATOB OCBOEHHUSA YYEFHOMN
JUCHUIIIVHBI

Metoab!
PesyabTaThl 00y4yenus

OLEHKH
CryneHT Hayuurcs:
Dnemenmul Mmeopuyu MHONCECE U MAMEMAMUNECKOT T02UKY
- OnepupoBaTh IOHATHAMHA: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
IIOIMHOXXECTBO, IEPECEUYECHUE ¥ 00bEeINHEHIE MHOKECTB, UHCIOBbIE MHOKECTBA HA
KOOpAHHATHOH NPSIMOH, OTPE30K, MHTEPBAIL, IOy HHTEPBAI, IPOMEXKYTOK C BBIKOJIOTOM Camocmos-
TOYKOH, rpau9IecKoe NPeICTABICHHEe MHOYKECTB HA KOOPIMHATHOM [IOCKOCTH;
- OLIEPHPOBATh MOHATUAMH: YTBEPIKACHNE, OTPUIAHNE YTBEPIKICHHS, ICTUHHBIC U menvHble
JOXKHBIC yTBCPIKACHHUSA, IPUIMHA, CIIEICTBUE, YACTHBIH Cilydall 0bIero yTBepKIecHus,
KOHTpIpUMED; u
- IPOBEPATH IPUHAMIEXHOCTD IIEMEHTA MHOKECTBY;
- HAXOJIMTH epeceyeHne u OObeAUHEHHE MHOXECTB, B TOM YHCJIE IPE/ICTABICHHBIX KOHMPOLb-
rpapuIecKn Ha YUCIOBON NPSAMOM U Ha KOOPAMHATHOH ILIIOCKOCTH;
- IPOBOAMTH AOKa3aTEIbHBIE PACCYKIACHUS 17 0OOCHOBAHUS UCTUHHOCTH Hble
YTBEPKICHUH.
Yucna u evipacicenus pabomei,
- CBOOOIHO ONEPUPOBATH MOHATHAMHE: LEJI0€ YHCIIO, NETUMOCTD YHCENl, OOBIKHOBEHHAS
JApobb, KecATHUHAS APOOE, PAlMOHAIBHOE YUCTIO, npubmKeHHOE 3HAYEHHE YHCIIA, UHOUBUOY-
49acTh, J0JIS1, OTHOIIIEHHME, IPOLIEHT, MOBRIIICHHE M IIOHMKEHUE Ha 3aJJaHHOE YHCIIO
HPOIEHTOB, MACIIITas; anbible
- IPUBOAMTE NPHUMEPEI YKCEI C 3aJaHHBIMH CBOMCTBAMU ACTHUMOCTH;
- ONEPHPOBATh MOHATHUAMU: JIOTapu(PM YHCIIA, TPUTOHOMETPHUIECKAs OKPYKHOCTh, u
panuaHHas ¥ rpagycHas Mepa yriia, BeIMuiHa yIiia, 3aJaHHOI0 TOYKOH Ha
TPHTOHOMETPHYIECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHI'€HC M KOTAHTEHC YITIOB, oomauinue
HUMEOIIUX IIPOU3BONIBHYIO BETHUKHY, YHCIIA € U |
- BEITOJIHATE apU(PMETHIECKHE JEHCTBUSI, COYeTas YCTHBIE U THCHMEHHBIE IPUEMEL, 3A0aHUA.
NPUMEHSA IPH HEOOXOAUMOCTH BBIYUCIIHTENIBHBIE YCTPOMCTBA,;
- HAXOJUTh 3HAYCHHA KOPHS HATypalbHOH CTENICHH, CTETIEHH C PAIlHOHAIBHLIM
TIOKa3aTeleM, Jiorapudma, HCIOoNb3ys IPU HEOOXONUMOCTH BEIYUCIUTEIbHEIE Oxzamen.

YCTPOMCTBA;

- IIOJIb30BATECS OLEHKOW ¥ MPHKMKOH IPH NPaKTHYECKUX pacyerax;

- IPOBOJIUTH 110 U3BECTHBIM (QOPMyJIaM U HpaBiiIaM IpeobpasoBanus 6YKBEHHBIX
BBIpOKECHHH, BKITIOYAIOIMX CTENEHHU, KOPHH, JOTapu()MbI 1 TPUTOHOMETPHIECKUE
byHKIIH;

- HaXOJMThb 3HAYECHHUS YHUCIIOBBIX ¥ OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIIAS HEOOXOMMMEbIE
IOJCTaHOBKHU U NpeoOpa3oBaHus;

- ©300paxaTh CXeMaTHYECKH YroJl, BeIMYUHA KOTOPOTO BHIPAXKEHA B rpafycax HiH
pazuaHax;

- HCTIOJIL30BATh IIPU PELICHUH 3a/1a4 TabNHYHbIC 3HAUCHUS TPHTOHOMETPUIECKHUX
(GYHKUIHH YTIIOB;

- BBIMIOJIHATEH NE€PEBOJ BENMYHMHE] YIJIa U3 PAIHAHHOW MEpPHI B IPalyCHYIO B 00paTHO.
Ypasuenus u nepasencmea

- Pemiath panuoHanbHble, I0OKa3aTeNbHEIe U IOrapu(MUYecKue YpaBHEHUS U
HEPABEHCTBA, IPOCTEHIINE UPPALUOHANBHEIC ¥ TPHIOHOMETPHYECKHUE YPABHEHH,
HEPABEHCTBA U UX CHCTEMBI,

- HCIIOB30BaTh METO/IbI PEILEHAS YPaBHEHUH: IIPHBEACHNE K BUAY "TIPOH3BEICHHE
PaBHO HYJIIO" MM "4aCTHOE PaBHO HYJIO'", 3aMEHA MEPEMEHHBIX;

- HCIOJIb30BATh METOJ| MHTEPBAJIOB JUIsl PEIICHHS HEPABEHCTB;
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- UCTIONB30BaTh Ipaduyeckuii METOM ANt HPHOIMKERHOTO PEICHHS YPABHEHMH 1
HEPABEHCTB,

- H300paXaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOMKECTBO pelIeHn# TpocTeRImx
TPUTOHOMETPHIECKUX YPABHEHHH K HEPABEHCTB;

- BBITIOJIHATB 0TGOP KOPHEH ypaBHEHMI Wi pelleHy# HEPABEHCTE B COOTBETCTRHH C
JOIOIHUTEILHBIMU YCIIOBUSIMY U OTPaHMYEHHIMH.

Dynryuu

- OneprpoBaTh NOHATHAMH: 3aBUCAMOCTH BEIHYHH, (yHKIHS, apryMeHT U 3HaYeHUe
(ysxmum, 061acTh ONpeNeNe N H MHOKECTBO 3HAEHHH Gyakuun, rpadux
3aBUCUMOCTH, rpaduk GysKimy, Hy1u GyHKUMHA, TPOMEXYTKH 3HAKOTIOCTOSHCTRA,
BO3DACTaHUE Ha YUCIIOBOM IIPOMENKYTKE, yORIBAHHE HA YHCIOBOM NMPOMEKYTKE,
HanOoJIbIIee U HAUMEHbIIee 3HAYeHHe QYHKIMA HA YHCIOBOM IPOMEXYTKE,
NepHoMyecKas QYHKIMS, IEPHOL, YeTHAS 4 HeveTHas (yHKIJUH,

- OIEPUPOBATH MOHATHAMY: OpsiMas U 00paTHAas IIPOHOPIHOHATLHOCTD, THHEHHAS,
KBaJpaTHiHas, IorapupMudeckas u moxasarenbHas (yHKIUHI, TPATOHOMETPHYECKHE
bynxrmm;

- OIPENENATh 3HAYCHHE QYHKUHUY 110 3HAYCHUIO apryMEHTa IPH PasIMuHBIX CIoco6ax
3aJlaHus QYHKIMY,

- CTPOUTD IpapMKU U3yIEeHHBIX (PyHKIHIL;

- OIHUCBHIBATH 10 IpadUKy U B IPOCTEHIINK CIyYasx Mo GopMyIie OBEICHHE U CBOHCTRA
(yHKIMH, HAXOUTH NO rpaduKy GyHKIMH HAUGONBIINE i HAUMEHBIINE 3HAYCHHIS,;

- CTPOUTE 3CKM3 rpaduxa QYHKIMHM, YIOBIETBOPSIONIEH IPUBEIEHHOMY Habopy
YCIOBUH (IIPOMEXKYTKH BO3PACTaHUs/YOBIBAHMS, 3HAYeHHEe (YHKIHH B 3aHHON TOUKE,
TOYKH 3KCTPEMYMOB, aCHMIITOTHL, HYTH DYHKIWH U T.1.);

- PeIlaTh YpaBHEHHS, IPOCTEHINHE CUCTEMBI yPAaBHEHHH, UCIIONB3Ys CBOMCTBA (hyHKIMH
U UX rpaduKoB.

DnemeHmvl MAMeMamu4ecko20 ananu3a

- OrieprpoBaTh MOHATHAMHU: TPOU3BOAHAS (BYHKIHUH B TOUKE, KACATENLHAS K rpaduxy
(bynxmy, npousBoaHas GyHKIHNY,

- BBIMHCIIATE IPOU3BOJHYIO OMHOYIEHA, MHOTOUIeHa, KBAJIPaTHOTO KOPHH,
OPOM3BOIHYIO CYMMBI (DY HKIIMIH;

- BBIYHCIIATE IIPOU3BOJHBIC JIIEMEHTapHBIX QYHKIMM U HX KOMOUHAIMIM, UCTIONB3YS
CNpaBOYHBIC MATCPHATIBL;

- NCCTIEI0BATh B MPOCTEHINNX CIydasx GYHKIMHM HA MOHOTOHHOCTD, HAXOTHTh
HaHOONbINNE U HAUMEHbIIHE 3HAUCHUS (YHKIMH, CTPOUTE IPpa(iKy MHOTOYIEHOB |
IPOCTEHIINX PalMOHAIBHEIX (YHKIMH C HCIIONb30BAHMAEM ANIIApaTa MATEMaTHUECKOTO
aHaJH3a.

Cmamucmuxa u meopus eeposimnocmetl, 102uKa u KOMOUHAMOPUKA.

- ViMeTs npeicTaBlICHUE O NUCKPETHBIX M HEHPEPHIBHBIX CIyUailHbIX BETHYHHAX H
pacHpesieiCHUsX, O HE3aBUCUMOCTH CITyYaMHBIX BEITMYNH;

- UIMETD IPEACTABICHUE O MATEMATHYECKOM OXKUIAHUH U IUCIIEPCHH CIIy4aiHBIX
BENUYHH;

- IMETh IIPE/ICTaB/ICHAE O HOPMAIIbHOM pacIipe/Ie/IeHHH U IpHMepax HOPMAIILHO
paclpeleeHHBIX CIyYalHbIX BETHYHH;

- IOHUMATh CYTH 3aKOHA GOJBIIMX YHUCET ¥ BHIOOPOYHOIO METO/IA U3MEPEHUS
BEPOSITHOCTEH;

- IMETB [IPE/ICTABIICHAE 00 YCIOBHOH BEPOSTHOCTH B O [IOIHON BEPOATHOCTH,
IPUMEHSTH UX B PEIICHUN 3a0a4;

- IMETb TPEICTaBICHHE O BAXKHAIX HACTHBIX RUAAX Paclpeile/ieHn U PUMEHSTE HX B
peLUeHUH 3a1aY;

- HIMETh NIPENICTABIICHHUE O KOPPEIALUUY CIyHaifHbIX BETHYHH, O JIMHEHHOU PErPeCCHH.
Texcmosgole 3a0auu




- Pemiate 3anauu pasHBIX THIOB, B TOM YHCIE 32/@9M IOBBIIEHHOH TPYIHOCTH;

- BEIOMPATH ONTUMANBHBI METOJ PELICHUS 3a1a4K, PACCMATPUBAS PA3THUHEIE METOLT,
- CTPOMTH MOJETD PEIICHNs 3a1a4H, IPOBOIUTE JOKA3ATENbHBIE PACCYKICHHUS,

- peIaTh 3a1a9m, Tpebdyroupe nepebopa BapHaHTOB, IPOBEPKH YCIOBHI, BEIGOPA
ONTHMAIIBHOTO PE3YIIbTATa;

- AHAJIU3MPOBATh M HHTEPIPETHPOBATE PE3YIIBTATHl B KOHTEKCTE YCIIOBHS 3a1a4H,
BBIOMPATH PEIEHHS, HE IPOTHBOPEYAIIHE KOHTEKCTY;

- ICPCBOMUTD NIPH PEIECHUH 3a]1a4d HH(DOPMAIMIO U3 ONHOM (OPMEI B IPYTYIO,
UCTIONB3Ys HPH HEOOXOMMMOCTH CXEMBI, TaOJIHIIBL, TpadUKH, JUATPAMMEL.
I'eomempusn

- OnepupoBars MOHATHAME: TOUKA, IPAMAZ, ITOCKOCTh B IPOCTPAHCTBE,
IapaiieIbHOCTh U MEPHEHANKYIISIPHOCTD NPSMEIX M IITIOCKOCTEH;

- IPUMEHSTD JUIA PEICHHS 3284 [€OMETPUYECKHe (aKThl, €CIIH yCIOBHA IIPUMEHEHHS
3a/laibl B SiBHO#H (opme;

- PeIIaTh 334K Ha HAXOXKACHUE FeOMETPHIECKHUX BEIHYMH 110 00pasiaM 1l
AJrOPUTMaM;

- lenarh (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PHCYHKOB 00BEMHBIX (DHIYp, B TOM UHCIe
PHCOBATH B/l CBEPXY, COOKY, CTPOUTH CEYEHUS MHOTOIPAaHHHIKOB;

- H3BJICKaTh, HHTEPUPECTUPOBATDH U l'IpeOﬁpaSOBBIBaTB I/IH(bOpMaI_[I/IIO O TCOMETPUICCKHUX
(urypax, mpencraBreHHyIO Ha YepTexkax;

- IPUMEHSTH PEOMETPHUECKHE (DaKThI /IS PELieH s 3a0a4, B TOM YHCIIE
OPEanoaraoMx HECKONBKO aroB PelIeH s,

- OIMCBHIBATE B3AHMHOE PACIIONOKEHHE IPIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- bopMyIHpOBATH CBONCTBA M PU3HAKH GUTYD;

- JOKa3bIBATH F€OMETPHUECKHE YTBEPIKICHMS;

- BIIQJIETh CTAHAPTHON KiaccupuKamuet IPOCTPaHCTBEHHBIX QUTYp (IIHpaMHUIEL,
IPU3MBI, apaJUIeICIMIIENb]);

- HAXOIHUTE 00BEMBI ¥ IUTOMAAK IOBEPXHOCTEH FeOMETPUIECKHX Tel ¢ IPHUMEHEHHEM
hopmy,

- BBIYHMCIIATH PACCTOSHUS U YITIBI B IPOCTPAHCTBE.

Bexmopul u koopounamel 6 npocmparncmee

- OnmepupoBars MOHATUSMH IEKAPTOBEI KOOPAMHATEI B IPOCTPAHCTBE, BEKTOP. MOLYIIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YTOJ MEXKIY BEKTOPAMH,
CKaJLsIPHOE [TPOU3BE/ICHUE BEKTOPOB, KOINHEAPHbIE BEKTODEI,

- HaXOJUTh PACCTOSHUE MEXKY ABYyMs TOUKaMH, CyMMY BEKTOPOB ¥ IIPOM3BEICHHE
BEKTOPa Ha YHCIIO, YIOJl MEXIy BEKTOpaMU, CKaJIIpHOe TIPOM3BEEHHE, PACKIANbIBAT
BEKTOp M0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- 3a[]aBaTh MIIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOODAMHAT;

- pewartk MpOCTEHIINE 3a/1a44 BBECHHEM BEKTOPHOTO Oasuca.

Hcmopuﬂ mamemamuxiu

- [IpencraBisaTe BKIaa BEIJAIOLINXCS MATEMATHKOB B PA3BATHE MATEMATUKH U HHBIX
Hay4HBIX oOJacTei;

- IOHUMATE POJIh MAaTEMaTHKH B pa3sutun Poccun.

Memoowvr mamemamuxu

- Mcnonp3oBath OCHOBHEIE METO/IBI I0KA3ATENLCTBA, HPOBOJUTE J0KA3aTeIbCTRBO U
BBIIIOJIHSATE OLIPOBEPIKEHHE;

- IPUMEHSATH OCHOBHBIE METO/IBI PEUICHHS MATEMATHUYECKMX 3a/1aY,;

- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BaTh KPacoTy 1
COBEPIIEHCTBO OKPYXKAIOLIET0 MAPA M TIPOU3BEICHUI HCKYCCTBA;

- IPUMEHATDH HpOCTCﬁIHI’IC IIPOTrPaMMHBLIC CPEACTBA H MICKTPOHHO-KOMMYHHKAHMOHHBIC
CHCTEMBI IIPH PEIICHUH MaTeMaTHUECKHX 3a4a4.




