MuHHCTepCTBO HAYKH M Bbicmero obpasoBanus Poceniickoii @egepannn

DenepanbHOE TOCYNAPCTBEHHOE OFOMKETHOE oﬁpaBOBaTenbﬂoe YApEKICHHE
BBICIIIETO 06Pa30BaHMS e ¢ :

«Baaxumupceknii rocy1apeTBeHHbIi yHHBER

nMens Anexcanjapa ['puropbesnua n Huxonas Fpnm phel

(Bal'y) :

.A.Haf{dmnoa
L e :
«OF  » clrieShy 20447,
4

PABOYAS IPOTPAMMA YYEBHOM JUCLUILIUHBI
OBIIEOBPA30OBATEJGBHOTI'O IUKJIA
«MATEMATHKA»
AJIs CHIEHHAIBHOCTH CPEHEro npodeccuoHansHoro 0bpa3oBanus
TeXHHYECKOro npoduas
09.02.07 «MndopmanHoHHbIe CHCTEMBI H IPOrPAMMHAPOBAHHE

Baagumnp, 20,20



Pabouas nporpamma yuebHOH nucnummas «MaremaTtukay paspadorana Ha ocHoBe ®I'OC
cpeaHero obmiero obpaszoBanus (yTB. mpuKa3oM MuHucTepcTBa 06pasoBanus ¥ Hayku PO or
17.05.2012 r. Ne 413 B pem. or 29.06.2017 r.) ¥ Ha OCHOBE NPUMEPHOH IMPOTPAMMEIL
obmeobpasoBarenbHolt  yueOHOH jgucuuniuHel  «Marematukay amS  NpoQeCCHOHATBHBIX
ofpasoBaTeNbHBIX — Opranusaumii, onobpenHod Hayuno-merTomuueckum coeroM Llentpa
npopeccronatbHoro obpasosanus PI'AY «OUPO» n pexoMeH10BaHHOH s peanu3amun [IIICC3
CIIO Ha 6a3e ocHoBHOro o6miero 06pa3soBaHMs C MOJNYYEHHEM CPEAHEro obImiero ob6pasoBaHH,
mporokon Ne 3 or 21.07.2015 r. (yrounenus: nmporokon Ne 3 or 25.05.2017 u HMII ot 11 oxTs6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpexmero obmero obpazoBanms, 0X0GPEHHOM
pemenneM ®YMO mno obuwemy obpasopanuio (mporokosn ot 28 wmons 2016 r. Ne 2/16-3) mo
cnequansHocT CI1O

09.02.07 «MudopmanHoHHbIe CHCTEMbI M IPOrPAMMHPOBAHHE»

Kadenpa-paspaborunk: Kone ik HHHOBaIMOHHBIX TEXHOJIOIHH U IPEANPHHAMATEbeTBA Bul'V.

Pabouyto nporpammy coctasuir: [aspunosa M.E. (//:/” npenogasaress KUTII Bal'y,

[Iporpamma paccmoTpena u omobpeHa Ha 3acelnaHuy y4eGHO-METOIHUECKONW Kommccuu KUTII
Bal'yY

npoTokon  Ne ”, 0T « j{ » ﬂ%ﬁé/ﬁ’ﬂm 2020 roma

J
Hupexrop KUTII Bal'y % H.E. Mumynuna

[Iporpamma nepeyTBepixkaeHa:

Ha y4eOHBIH ToJ1, mpoTokos No oT

Hupexrop KUTII Bal'Y H.E. Munrynuna

[Tporpamma nepeyTBepikaeHa:
Ha y4eOHbIH ront, mpoToko Ne oT

Hupexrop KUTII Bal'Y H.E. Mumynina

[IporpaMma nepeyTBepxaeHa:
Ha y4€0HBIH roj1, mpoToko No oT

Hupexrop KUTIT Bal'Y H.E. Muurynmuua



COJAEPXAHUE

CTP.
. IACIIOPT PABOYEN IPOT'PAMMBI YYEBHOM JUCIIUATLIAHLI 4
. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIIAILINHBI 8
+ XAPAKTETUCTHKA OCHOBHBIX BUJOBYYEBHOM JEATEJILHOCTH 15
CTYJIEHTOB
. YCJIOBUS PEAJIN3AIIMUA YYEBHOM AUCHUATLIMHBI 21

.- KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHHMSI YYEBHON 22
JUCHUATIIMHBI



1. IACIIOPT PABOYEW ITPOI'PAMMBI YYEBHOM AUCITHUITJINHBI

1.1. O6.1acTh NpAMeHEHHS NPOrPaMMBI:
Pabowas nporpamma o6meobpasoBarensHoll yueGHOM ucuumTHHE  «MaremaTuka,

IpeIHa3HaueHa Ul H3YYCHUS MATEMAaTHKH B NIPO(ECCHOHANBHBIX 00pa30BaTebHBIX OPraHH3aIUsIX
PeAM3YIOMKX 00pa3soBaTe/IbHYIO POrPaMMy CPEIHEro OOMIEro 06pa3soBaHms B NPENENaX OCBOCHH:!
[MMCC3 CIIO na 6a3e OCHOBHOrO OOWIETO O06GPA30BAHHSA MO CHENMANBHOCTH TeXHHYECKOr(
npoduas CITO

09.02.07 «udopmanuonAbIe CHCTEMBI H nporpaMMHpOBaHHE»

1.2. Mecro y4ebnoii aucunniauns: B crpykrype IIIICC3:
yueObHas jpucummimna «Maremaruka» SBIAETCS yYEeOHBIM NpeIMeTOM 00s3aTeNbHOM
npeaMeTHol obnactu «Maremaruka U uHpopMarukay GIOC cpenHero obmero o6pazoBanus.

1.3. Ilean u 3apa4n y4e6HOH JUCHANIHHE] — TpeGoBaHMA K Pe3yJIbTATaM OCBOCHHS y4eOHoii
AHCHHNIHHBI;
[Tporpamma opreHTHpOBaHA Ha JOCTUIKEHHE CITEAYVIOMINX HesTei:
- obecriedenue chOpMUPOBAHHOCTH TIPEACTABICHHH O COLHATBHEIX, KYJIbTYPHBIX H HCTOPHYECKUX
(aKTopax CTaHOBJICHHS MATEMATUKH,
- obecnevenre CcHOPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHYECKOIO H MaTeMaTH4YecKOTo
MBIILTEHHS
- obecriedenne CHOPMUPOBAHHOCTH yMEHHH NPHMEHSTH IOJNYYEHHbIC 3HAHUS [P PEIIEHUH
pa3JIMYHBIX 3a0ay;
- obecrieyenue cHOPMUPOBAHHOCTH NMPEACTABICHHH O MATEMATHKE KK YacTH ob1edenoBedeckoi
KYJIBTYPBL, YHHBEPCAllbHOM S3bIKE HAyKH, IMO3BOJSIONIEM OIHCHIBATG M H3ydaTh peajbHBIE
IIPOLIECCHI U SBJICHHUS.

Ocpoenne comepxanus yueGHOM aucmunmmnas «MaTemMaTHkay oGecreqnBaeT JIOCTHIKEHHE
CTyI€HTaMH CIECAYIOIHX Pe3yJAbTATOB;

* IH9HOCTHBIX:
— C(hOPMHUPOBAHHOCTE IPE/ICTABIEHHUI 0 MaTEMATHKE KaK YHHBEPCANbHOM S3BIKE HAyKH, CPEICTBE
MOZICTMPOBAaHUS ABJICHHH U IIPOLECCOB, HASIX H METONAX MATEMATHKH;

~ NOHHMAHNC SHAYUMOCTH MaTEMATHKH Il HAYYHO-TEXHHIECKOTO Iporpecca, chopMUpPOBAHHOCTH
OTHOIICHHA K MaTCMAaTHKE KaK K 9YacTH OOLIeYeNlOBEdeCKON KyNbTYpHl dYepe3 3HAKOMCTBO ¢
MCTOPHEH PA3BUTHSI MATEMATHKH, SBOJIOLHEN MATEMATHUECKHX UEH;

~ PasBUTHE JIOTMHCCKOrO MBIULIEHHS, TPOCTPAHCTBEHHOTO BOOGP@KEHHS, aIrOPHTMUUECKOMH
KYIBTYPBL, KPUTHIHOCTH MBIILIEHUSA HA YPOBHE, HEOOXoaMMOM s Gyymielt mpodeccHoRaTbHOMN
ACATETBHOCTH, [UIsl POJODKEHHs 00pa30BaHUs U CaM00Opa3oBaHuS;

— OBJAJICHHE MATCMATHYCCKUMU 3HAHUAMM M YMCHUSAMH, HEOOXOIHMBIMH B TIOBCEIHEBHOMN JKH3HH,
UL OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX NMCIHILIMH M AMCIHILTHH NPOQeCcCHOHATLHOTO
uka, i nomyqenus o6pasoBaHus B 06acTsx, He TPeOYIOMMX YIIy6IeHHON MaTeMaTHIeCKOMH
HOATOTOBKH;

~ TOTOBHOCTb M CHOCOGHOCTD K 06pa3oBaHMIO, B TOM YHC/TE caMooGpa3OBaHMIo, Ha HPOTSHKEHHH
BCEH JKH3HH; CO3HATENbHOE OTHOINEHHE K HENPEPHIBHOMY 00pa3oBaHHIO KaKk YCIOBHIO YCIEIIHOMN
npo¢eccHORAbHOM U OOIIECTBEHHOM e TeNbHOCTH;

~ TOTOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSITENEHOH TBOPYECKO# ¥ OTBETCTBEHHOM JAEATEIbHOCTH;

— TOTOBHOCTE K KOJIEKTHBHOM paboTe, COTPYIHHMYECTBY CO CBEPCTHHKAMH B oOpa3soBare/bHOM,
OOIECTBEHHO TONE3HOM, Y4eOHO-HCCIeI0BATENLCKO, NPOSKTHOH ¥ JAPYTHUX BUIAX JESTETBHOCTH;
~ OTHOIICHHE K NPO(ECCHOHATBHOM NEATENBHOCTH KAK BO3MOYKHOCTH YYacTHs B PEUICHUH JIHYHEBIX,
OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHALHOHATEHBIX npobem;

* MeTanpeIMeTHBIX:



— YMEHHE CaMOCTOATENBHO ONPENEIATh [EIH NEATEIbHOCTH U COCTABNATh IIAHHI JeATeIbHOCTH;
CaMOCTOSITENILHO OCYILECTBIATh, KOHTPOJHPOBATh H KOPPEKTHPOBATH JIESTEIEHOCTE; UCIIOJIE30BATh
BCE BO3MOMKHBIE PECYPCHl /IS JOCTIDKEHMsS NOCTABJIEHHBIX [eNed W peald3alHd IJIaHOB
NEATENBHOCTH; BEIOMPATE YCIEUIHBIE CTPATETUH B Pa3/IMYHBIX CHTYAIIHSIX;

— YMEHME NPOAYKTHBHO OOIIAThCs M B3aMMOJENCTBOBATH B IIPOIIECCE COBMECTHOM IESTEILHOCTH,
YYHTHIBATE TIO3HIUH JPYTHX YYaCTHHKOB JEATENEHOCTH, 3 ()EKTUBHO pa3pemaTh KOH(QIUKTEL;

— BIIAJICHHE HABbIKAMM M103HABATEIBHOM, yUeOHO-UCCIEIOBATENBCKON U IPOEKTHOM JEATENLHOCTH,
HaBBIKAMM pa3peleHus npobjieM; crnocoOHOCTE M TOTOBHOCTE K CAMOCTOSATENBHOMY IIOHCKY
METOJIOB PELICHHS IMPAKTHIECKUX 3a/ia4, IPUMEHEHHIO Pa3INYHBIX METOJIOB MO3HAHHS,

— TOTOBHOCTL M CHOCOOHOCTE K  CAMOCTOSTEIBHOM  HH(POPMAHOHHO-II03HABATEILHON
AESITeIbHOCTH, BKIIOYas YMEHHME OPHEHTHPOBATBCS B pA3NWYHBIX MCTOYHHKAX HH(OpMAalMH,
KPHTHYECKH OLCHUBATL W HWHTEPIPETHPOBATE HH(POPMANMIO, TOMYyYaeMyK M3 pasIHYHBIX
HUCTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMHU CPEJICTBAMHU: YMEHME SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOUYKY
3PEHHs, HCIIOIB30BaTh aJICKBATHEIE S3BIKOBEIE CPE/ICTRa;

— BJIaJICHHE HaBHIKAMH I103HABATENILHOH pe(IeKCUM Kak OCO3HAHMS COBEPINAEMBIX AEHCTBUM M
MEBICIIUTENBLHEIX MPOLECCOB, HX PE3YyIbTATOB M OCHOBAHHM, rPaHUI[ CBOETO 3HAHWSA H HE3HAHUS,
HOBBIX ITO3HABATE/IbHBIX 3a/1a4 U CPEJICTB JJIsl UX NOCTHIKEHHUS,

— LENIeYCTPEMJICHHOCTh B IOMCKAX M IPHHSATHH DPEIIEeHHH, co0Opa3sHTENBHOCTE M HHTYHUIMS,
Pa3BUTOCTh [POCTPAHCTBEHHBIX [PEICTABIEHHUI; CMOCOOHOCTH BOCHPHHMMATh KpacoTy H
rapMOHHUIO MHpa;

* NpeMeTHbIX:

Dnemenmvl meopuu MHONCECME U MAMEMAMULECKOR 102Uk

- OnepupoBaTh NOHATHSAMH: KOHEYHOE MHOMKECTBO, 3JIEMEHT MHOKECTBA, MOAMHOMXKECTRO,
nepecedeHre U OOBEAMHEHHE MHOMECTB, YHMCJIOBBIE MHOXECTBA HAa KOOPAHHATHOM MPSIMOH,
OTPe30K, HHTEpBal, [MOJYHHTEPBAX, IIPOMEXYTOK C BBIKOJIOTOH TOYKOH, rpaduyeckoe
NIPEACTABIEHHE MHOXKECTB HA KOOPAHHATHOH IJIOCKOCTH;

- ONEPHPOBaTh MOHATHAMHU: YTBEPXKICHHE, OTPULAHHE YTBEPKIACHHS, HCTHHHBIE H JIOXKHBIC
YTBEPXKIEHHUSI, IPHIHHA, CIIC/ICTBUE, YACTHBIN cilydal obIero yreepikIeHus, KOHTPIPAMED;

- IPOBEPATH MPHUHAIEKHOCTb JJIEMEHTa MHOMXKECTBY

- HaXOJIUTh NlepeceyeHne U OObEIMHEHNE MHOKECTB, B TOM YUCIIE NPEACTABIEHHBIX rpaQuuecKu Ha
YUCIOBOM NMPAMOHN U Ha KOOPAUHATHOMN TJIOCKOCTH;

- IPOBOJUTD JIOKA3aTEIIbHBIE PACCy X ICHHUS ISl 000CHOBAHUS HCTHHHOCTH YTBEPHKIEHUIHA,

Hucna u swipadicenus

- CBOOOZAHO OmEepHpOBATH NMOHATHAMM: IEN0€ YHMCJIO, JEIMMOCTE YUCelN, OOBIKHOBEHHAs ApoOE,
JAecsaTHYHas Jpo0k, palMOHANBHOE YUCIO0, NPHOMMKEHHOE 3HAYEHME YHCIa, 4YacTh, O,
OTHOUICHHUE, TIPOLICHT, IOBBINIEHHE W MIOHWKEHHE Ha 3a/1laHHOe YHUCIIO MIPOLIEHTOB, MacIITat;

- IPUBOJUTE IIPUMEPBI YHCEIT C 3aJaHHBIMU CBOHCTBAMHE JEIHMOCTH,

- ONMEpHpPOBATh MOHATHAMH: JIOTApU(M YHCIIa, TPUTOHOMETPHYECKAs OKPYKHOCTbH, PafMaHHAs H
rpajycHas Mepa yria, BelIUYuHa yria, 3aJaHHOr0 TOYKOH Ha TPHTOHOMETPHUYECKOHW OKPYXHOCTH,
CHHYC, KOCHHYC, TAHTCHC H KOTAHT€HC YIJIOB, UMEIOIIUX TPOU3BOJIEHYIO BETUYHHY, YUCIIA € U ;

- BBIIOJIHATE apH(METAYECKHE ACHCTBHS, COYETAs YCTHBIE M [THCHMEHHBIE [IPUEMBI, IPUMEHSS IPH
HEOOXOJMMOCTH BBIYHCIUTEIBLHEIE YCTPONCTBA;

- HaXOJIuTb 3HAaYeHHs KOPHS HATYPAlbHOW CTENEeHW, CTENEeHHW C PAIMOHAILHBEIM IIOKa3aTelleM,
norapu(Ma, HCIONE3ys MPH HE0OXOJUMOCTH BEIYMCIMTENBHEIE YCTPOHCTRA;

- TIOJIb30BATECS ONEHKOH U NIPUKUIKON NPH MNPAKTHYECKHX PACUETAX;

- TPOBOIHMTH 10 U3BECTHBIM (hopMynaM H MpaBuiaM mpeo0pasoBaHus OYKBEHHbBIX BBIPAXKECHHI,
BKJTIOYAIOLIMX CTETIEHH, KOPHH, JTOrapu(Mbl H TPHTOHOMETPHYeCKHe DYHKIMY;

- HaxOJWThb 3HAYEHHUS WYHCIOBHIX M OYKBEHHBIX BEID@KEHHM, OCYIIECTBIss HEOOXOIUMBIE
MOCTAaHOBKH U Mpeo0pa3oBanus;

- H300pakaTh CXEMAaTHIECKH YTOJI, BEIHYUHA KOTOPOTO BHIPAXKEHA B rPaIycax MM paJHaHax;

- UCTIOJIB30BATh NPH PELICHHH 3a]a4 TaOIMYHbIC 3HAUYCHUS TPUTOHOMETPHYECKUX QYHKIIHH YIJIOB;



- BBIITOJTHATH NIEPEBO]] BEIUNYUHBI YI71a H3 paJaHHO! MepHl B TPagyCcHYIO 1 00paTHO.

Ypasuenus u nepasencmea

- Pemarb panuoHanbHble, NMOKa3aTeNbHble W JOrapuMUYECKHe YPABHCHHA H HEPaBEHCTBA,
NPOCTEHIINE HPPALIHOHAILHEIE H TPHTOHOMETPUYECKUE YPaBHEHHUS, HEPABEHCTBA M UX CHCTEMBL,

- UCMOJIb30BATh METOJBI PEINCHHs YPABHEHMH: NPUBEJECHHE K BHAY "OPOM3BEINEHHE PaBHO HYJIHO"
UM "9acTHOE PAaBHO HYJO", 3aMeHA NIEPEMEHHBIX;

- HCTIOJIB30BATh METOJ HHTEPBAJIOB 111 PELICHHS HEPABEHCTB;

- HCIIOJIb30BATh rpaguuecKuii METO JUTs NPUOIHIKEHHOTO PEIIEHHS YPaBHEHHT H HEPABEHCTB;,

- m300paxarh Ha TPHUrOHOMETPUYECKOH OKPY)KHOCTH MHOXKECTBO pEeIeHHH MpOCTeHIIHX
TPUTOHOMETPHYECKUX YPABHEHUH M HEPABEHCTB;

- BBINIOJIHATH OTOOD KOpHEH ypaBHEHHMH WM pelICHMH HEPaBEeHCTB B COOTBETCTBUH C
JIOMOJIHUTENIEHBIMHI YCIIOBUSIMHA M OTPAHHYECHHSIMH,

DyHKyuu

- OmepupoBaTh NMOHATHAME: 3aBUCHMOCTb BETHYHH, (DYHKIHS, apryMEHT M 3HaueHue ()YHKIHH,
0071acTh OMpEeJeNeHNs ¥ MHOXECTBO 3HAYCHMH (GyHKIUH, rpad MK 3aBHCUMOCTH, TpaduK ByHKIMH,
HyTH (QYHKIMM, [POMEXYTKH 3HAKOTIOCTOSHCTBA, BO3PACTAHME HA YHCIOBOM [POMEKYTKE,
yObIBaHHE Ha YHCIOBOM MNPOMEXYTKE, HAMOONbIICE M HAMMEHbIEE 3HAYEHHE (DYHKUAH HA
YHMCJIOBOM MPOMEXKYTKE, MePUOAHICCKas QYHKLMS, TIEPHON, YSTHAS H HEYETHAS (PYHKITHY;

- ONEPUPOBATH MOHATHAMH: TIpsAMasi U 06paTHas IPOMOPIMOHATBHOCTG, JMHEHHAS, KBAIpAaTHYHAS,
morapumMudeckas u nokasaTenbHas (yHKIUH, TPUTOHOMETpUYecKre (DyHKIUH;

- ONpelenaTh 3HaueHWe (QYHKIMHM 1O 3HAYECHMIO apryMeHTa NpH PasiMYHBIX CIIOco0ax 3aiaHus
¢dyHKIHM,

- CTPOMTH I'Pa)MKH U3YHEHHBIX (YHKIHIA;

- OIMCBIBATH 110 TpaduKy U B NPOCTEHIINX ClIyyasx mo GpopMyJe IOBEEHHE H CBOMCTBA byHKIHHA,
HaXOIHTH 110 rpaduky GyHKIHA HauOOBIINE H HAMMEHBIINE 3HATCHUS,

- CTPOHMTh OCKH3 TrpaQuka (QYHKUMH, yHOBIETBOPAIONIEH NpHBEJIEHHOMY HaGOpy YCIOBHiL
(TpomexyTku  BO3pacTaHus/yObIBaHHMs, 3Ha4eHHe (QYHKIMM B 3aJaHHOW TOYKE, TOYKH
SKCTPEMyMOB, ACHMIOTOTHI, HYJIH QYHKIWH | T.1.);

- peuaTh ypaBHEHHMs, NMPOCTEHIINE CHCTEMbl YPABHEHHH, HCIOJB3Ys CBOMCTBA (DYHKUMH M WX
rpaguKoB.

dnemenmol MAMEMAMUYECKO20 AHANU3A

- OnepupoBaTh MOHATHSMH: TPOU3BOJHAS (YHKLMH B TOUKE, KAcCATENbHas K rpaduky byHKIHY,
pou3BoHas GYHKIINH;

- BBIMHCIATE NIPOM3BOAHYIO OJIHOY/ICHA, MHOIOYICHA, KBAJPAaTHOTO KOPHS, IPOU3BOMHYIO CYMMBI
byHKImiT;

- BBIYHCIIATE MPOU3BOAHBIE 3IEMEHTAPHBIX QYHKUMH U UX KOMOMHALMM, HCIONB3Ys CIPaBOYHBIE
MaTepHasl;

- HCCIEOBATh B MPOCTEHINMX CiydasX (QYHKIMH Ha MOHOTOHHOCTH, HAXOMHTh HAUOOJBIIME M
HAaUMEHbIINE 3HAYeHUs QYHKUHUH, CTPOUTh rpaHKH MHOTOWICHOB U MPOCTEHIINX PAlMOHAIBHBIX
(GyHKIHH ¢ HCTIONB30BAHMUEM aIlapaTa MaTEMAaTHIECKOro aHAIM3A.

Cmamucmuxa u meopus sepoamnocmei, 102UKa u KOMBUHAMOPUKA.

- HMetb mpexcTaBneHWe O JMCKPETHBIX U HENPEPHIBHBIX CIyYalHBIX BEIHUIMHAX M
pacnpesieneHnaX, O He3aBUCHMOCTH CITYYaiHBIX BEJIMYMH;

- IMETb MPE/ICTABICHUE O MATEMATHYCCKOM OXKHMIAHHH U TUCIIEPCHH CIIy9alHEIX BETUYUH,

- MIMETh IIPCICTABICHAE O HOPMATBHOM PacIpe/Ie/ICHHH U NPUMEpax HOPMAJILHO PACIIPE/ICIeHHbIX
CIIY4YaHHBIX BEIIHYHH,

- IOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U BRIGOPOTHOTO METONA H3MEPEHHS BEPOSTHOCTE!;

- MMETE TPEJICTABICHHE 00 YCIOBHOH BEPOATHOCTH M O MOJHON BEPOSTHOCTH, NPUMEHSTH HX B
peleHuH 3a1ay;

- UMETDb NPEJICTAB/ICHAE O BaXHBIX YACTHBIX BUJAX PACIPENEICHUN U NPHMEHSTh UX B PEILCHUM
3a71a4;

- IMETb IPEICTAB/ICHUE O KOPPEISILUK CIIyYalHBIX BEIMYHH, O JIMHEHHON PErpeccH.
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Texcmoevle 3a0ayu

- Pemuars 3a1a4u pasHEIX THIIOB, B TOM YHCIIC 38Aa9H [OBBIIECHHON TPYIHOCTH;

- BBIOMpaTh ONTUMANBHEIN METO/1 pELICHNS 3a]a9H, PACCMATPHBAs PA3IAYHEIE METO L,

- CTPOUTE MOJIeITb PEIICHHUS 3318491, IIPOBOMTE TOKa3aTe/IbHEIE PACCy XK ICHHS

- pemath 3aaqH, TpeOyromue nepedopa BapHAHTOB, NPOBEPKH YCIOBUH, BEIGOPa ONTUMATEHOTO
pe3yibTara;

- AHAU3MPOBATh M HHTEPIPETHPOBATH PE3YNbTaThl B KOHTEKCTE YCIOBHs 3a1d4d, BHIOMpATh
pelIeHus, HE IPOTHBOpEYAIlHe KOHTEKCTY;,

- NEePEBOJIUTE NPH PEIeHUH 3aa4¥ MHYOPMalMIO U3 OJHON (HOPMEI B APYTYIO, HCTIOJB3YS MPH
HEOOXOIUMOCTH CXeMBI, TabNHLbL, TpaduKH, AHArPAMMEL

[ eomempus

- OnepupoBarh MOHATHSMH: TOYKA, NpAMasi, ITOCKOCTh B IPOCTPAHCTBE, MAapALIENBHOCTD H
HEPIEHIHKYIIPHOCTD MPAMBIX U IUIOCKOCTEH;

- IPAMCHATE UL PeLICHHS 3a/1a4 T€OMETPUYECKHE (PaKThI, €CllH YCIOBHS MPUMEHEHHUS 3aJaHbl B
SBHOH dopme;

- peliaTk 3aa4M Ha HAXOXKACHUE reOMETPUYIECKHX BETHUHMH 10 00pasiaM WK airopuT™Mam;

- Jienath (BBIHOCHBIE) IITIOCKHME YEPTEXKM U3 PHCYHKOB OOBEMHBIX GHUIyp, B TOM YMC/IE PHCOBATH BHI
CBEPXY, COOKY, CTPOUTb CEYEHUs] MHOTOTPaHHUKOB;

- W3BJIEKATh, HHTEPIPETHPOBATE H MPE0OPa3OBhIBAT HHOOPMAITHIO O FEOMETPHYECKHX (HUrypax,
HOPEACTABICHHYIO Ha YepTeXKax;

- TIPUMEHATbH TEOMeTpHYeCKHe (aKTbl I PEIICHHS 3amad, B TOM YHCIE TNpPeINoNaralommx
HECKOJIBKO LIAroB PerIeHHUsT;

- ONKCBIBATh B3AHMHOE PAaCIOIOKEHHE IPAMBIX H TIIIOCKOCTEH B IPOCTPAHCTBE;

- hopmympoBaTh CBONCTBA U IPU3HAKA GUTyD;

- NOKAa3bIBATh F€OMETPUYECKUE YTBEPIKICHHUST;

- BIANeTh CTaHAAPTHOH KiaccuduKauued NpOCTPaHCTBEHHBIX GUIYp (IMpAMUIBI, MPU3MEL
napajijieJIenuIens );

- HAXOUTH OOBEMBI M TUIOLIA/IM TOBEPXHOCTEH TEOMETPHUECKHX TeJl C IPHMEHeHHEM hOpMYJI;

- BBIYUCIIATE PACCTOSIHUS U YTIIBI B [IPOCTPAHCTBE.

Bexmopwt u koopounamei 6 npocmpancmee

- OnepupoBaTh MOHSTHAMH JAEKaPTOBEI KOOPAMHATHI B LIPOCTPAHCTBE, BEKTOP, MOYIIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YTOJl MEXIY BEKTOPAMH, CKAIAPHOE IPOM3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;

- HaXOJHTb PACCTOAHHUE MEKIY ABYMs TOYKAMH, CYMMY BEKTOPOB M NIPOM3BEAEHHE BEKTOpa Ha
HMCIIO, YroJl MENy BEKTOPAMH, CKAIIPHOE MPOW3BEJIEHHE, PacKIaibIBaTh BEKTOpP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

- 32]1aBaTh IJIOCKOCT YPABHEHHEM B JIE€KAPTOBOM CHCTEME KOODAMHAT;

- peIuaTk NpocTeliine 3a1a4i BBEICHHEM BEKTOPHOrO 6a3uca.

Hemopus mamemamuxu

- Ilpencrasnsre BKIaj BBIIAIOMIMXCS MATEMAaTHKOB B Pa3BHTHE MATEMATHKH M HHEIX HaY9HBIX
obJacrei;

- HOHWMATh POJIb MaTEMATUKH B pasBuTHH Poccum.

Memoodvr mamemamuxu

- Mcmonb3oBath OCHOBHBIE METOIBI JJOKA3aTENbCTBA, TIPOBOLHTH [0KA3ATENHCTBO M BBIMONHSTH
OIPOBEPIKEHHE;

- IPUMEHATH OCHOBHBIE METOJIb] PEIICHUS MATEMATHICCKHX 3a/1a4;

- Ha OCHOBE MATEMaTHYCCKHX 3aKOHOMEPHOCTEH B NpPHPOAE XapaKTepH30BaTh KpacoTy H
COBEPIICHCTBO OKPYKAIOIIETO MUpPA H IPOU3BEICHUH UCKYCCTBA;

- IPUMEHATD NMPOCTEHIINE POrPAMMHBIE CPEICTBA M HJIEKTPOHHO-KOMMYHUKAIIMOHHEIE CHCTEMBI
[PH PELICHHH MaTeMAaTHYECKHX 3a/1a4.



2. CTPYKTYPA H COAEP)KAHUE YYEBHOM JUCIHHUILINHEBI

2.1. O6bem yuebHON JHCHMNIHHGI H BUABI Y4eOH0i paGoThI

Bun yae6Ho# paboThl ObbeM "gacoB
O6nem o6pasoBaTebHOM POrpaMMbl YueOHOMH AHCHHITHHBI 249
B TOM YHCJIE:
TeopeTHIecKoe obydeHHe 78
naboparopHsle paboTel (eciiu npedycmompeno) -
NIPAKTUUECKHE 3aHATHI (eCiu npeoycMompeno) 156
HHIMBHIYaIbHbIH IIPOEKT (eciu npedycmMompena) -
KOHCYJIbTAIlliH .
camocTosTeNbHas paboTa obyuaronierocs (BCero) (eciu npedycmompeno) -
B TOM YHCJIE:
CaMOoCTOsATe/IbHAs paboTa Hall MHIMBHUIYAIbHBIM IPOEKTOM (€Ciu -
npeodycmMompeno)
IIpomexyTounas arrecrauns (Dx3amen) 13
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJ0B YUYEFEHOM JEATEJIBHOCTH

CTYAEHTOB
COIEPXAHHE XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JAEATEJIBHOCTHU
OBYYEHHWA CTYJIEHTOB (HA YPOBHE YYEBHBIX JEUCTBUI)
Beenenne O3HakoMJICHHE C PpONBI0 MAareMaTHKH B HAyKe, TEXHHKE, DKOHOMUKE,

HH()OPMAIMOHHBIX TEXHOIOTHAX W PAKTUYECKOH e TETBHOCTH.
OsHakoMiieHre ¢ HENAMM U 33/ja4aMi M3Y4eHHs] MATEMATHKH [IPH OCBOCHHH
npogeccuit CIO u cneumansrocteit CI10

AJITEBPA

PasBuTHE NOHATHS
0 YHCIIe

BeinosniHenre apudmernueckux AeHCTBHI Hal YMCIAME, COYETasl YCTHBIE
THCBMEHHBIE ITPHEMBI.

Haxoxzernne npuOmmkeHHBIX 3HAYEHHM BEIMYMH W IOTPELIHOCTEH
BEIYHCNICHUH (a0COMIOTHOM M  OTHOCHTENLHOH); CpAaBHEHHE YHCIIOBBIX
BBIPAKEHUH,

Haxoxnenue ommbok B mpeoOpa3oBaHUSX W BBMHCICHHSX (OTHOCHTCS KO
BCEM ITYHKTaM IIPOTPaMMEI)

KopHu, crenent, | O3HAaKOMIICHHE C MOHATHEM KODHS n-f CTENEHM, CBOMCTBAMM DagUKaloB U
JIorapugmMsI [IPaBHJIAMH CPaBHEHHSI KOPHEIA,
DopmyIMpoBaHUE ONMpeeIeHHs KOPHS W CBOMCTB KopHeH. Brrucienue u
CpaBHEHNE KOPHEH, BBIMIOJIHEHNE IPHKUIKH 3HAYCHHS KOPHS,
IIpeobpazoanne 4MCIOBEIX 1 OYKBEHHBIX BBIpAXCHHI, COJIEpIKAIIAX
pamuKaibl,
BrimonHeH#e pacueToB 1m0 GopMynaM, CofepIKAIAM PaTuKanbl, OCYIIECTBIISS
HeoOXOMMBIe MOJICTAHOBKH U Npeobpa3oBaHus.
Onpenenenve paBHOCHIBHOCTH BBIpaXEHHM ¢ pagukasamy, Pemmenue
UppallMOHAILHBIX YPABHEHHH,
OsHakoMIIEHHE C MOHATHEM CTENEHH C eHCTBATE/ILHEIM TOKA3aTeIEM.
Haxoxienwe 3HaweHMif cTeleHW, HCMONB3yS NpPH  HEOGXOMHMOCTH
HHCTPYMEHTAIBHEIE CPeJICTBA.
SamucbiBaHNE KOPHS 1-1 CTEIICHH B BUIE CTENEHHU ¢ JPOGHBIM [OKA3ATENEM U
Haobopor.
DopMyIMpoBaHHE  CBOMCTB  cTemeHed. BrumcieHHe  cremeHeldl ¢
PAlHOHAIBHBIM II0KA3aTENEM, BBINOJHEHHE TPHKUIKH 3HAYEHHS CTEIEHH,
CpaBHEHHUE CTEIECHEH.
IIpeobpasoBaHue HYHCIOBBIX W GYKBEHHBIX BRID@XKEHHH, coaepKamux
CTCNCHH, TPUMEHAS CBOWCTBA. PelleHWe MmOKA3aTeNbHEIX ypaBHEHWIA.
OsHakoMileHHE C NpPUMEHEHHEM KOpHeH M CTemeHei [IpH  BBEIYUCIIEHHH
CPeIHHX, JEICHHH OTpe3Ka B «30JI0TOM CEYEHHH». PelleHHenpUKIaHBIX
3a/]a4 Ha CJIOKHBIE TIPOIIEHTEI
IlpeoGpa3zoBanue BeimosiHenre  npeoGpa3oBaHWH  BHIpAXKCHHIA, npuMeneHne  Gopmy,
ajaredpanvecKux CBSI3aHHBIX CO CBONCTBAMH CTENEHEH u orapugMoB.
BBIPaXKeHH i Onpenenenvie  067acTH  JONYCTHMBIX — 3HAYeHUH norapudmMuuecKoro
BBIPAKEHHS.
Pemenne morapudmMudeckux ypasHeHmi
OCHOBBI TPUTOHOMETPHU

OcHoBHbBIC IOHATHA

Wsydenne pagnmaHHOTO METOJa M3MEPEHMS YITIOB BPAIEHUS WHX CBS3H C
TpafyCHOH Mepoil. M3oGpawenwe yrioB BpameHMs Ha OKpPYKHOCTH,
COOTHECEHHE BEJIMYMHEI YIJIa C €r0 PacIIoNOKEHUEM.

®opMyJIMpoBaHHE OIpeeeHnH TPUTOHOMETPHIECKHX (QYHKUKH A7 YTJIOB
TIOBOPOTA M OCTPLIX YIJIOB NPSIMOYTOIBHOIO TPEYrOJbHUKA U 0OBSICHEHHE HX
B3aHMMOCBSI3H
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OcHoBHBIE [IppMeHeHrE OCHOBHBIX TPHIOHOMETPHYECKUX TOMXIECTB [UISI BBIUMCICHUS
TPHIOHOMETPHYECKHE | 3HAYCHHH TPHIOHOMETPUYECKUX (DYHKIMHA 10 OHOH U3 HUX
TOXKIECTBA
IIpeobpa3zoBanus Vsyuerne OCHOBHEIX (OPMYJT TpPUTOHOMETpUH: (OPMYNIB  CIOXKEHHUS,
NpocTeAmuX YABOCHHA, Npeo0pa3oBaHMs CYMMbl TPHTOHOMETPHYECKMX (GYHKIHH B
TPHTOHOMETPHYECKHX | IPOM3BEICHAE U IPOH3BENCHHS B CyMMY W NPHUMEHEHHE [P BBIYHCICHUH
BbIpaKeHHi 3HAYE€HHUA TPUIOHOMETPHYECKOTO BBIPAXKEHHS U YIIPOIIEHHS €T0.
O3nakomieHue co CBOMCTBAME CUMMETPHH TOYEK HA €UHUYHON OKPYKHOCTH
¥ IPUMEHEHKE WX /I8 BhIBOAA GOPMYIT IpUBENEHHS
IIpocreiimue Pemenne mo Qopmynam ¥ TpuroHOMeTpudeckoMy Kpyry mpocreimmx
TPHIOHOMETPHYECKHE | TPUTOHOMETPUYECKHUX YPaBHEHMH.
YPaBHEHHSA u | [lpumenenne o0mux MeTolOB pelieHus ypaBHenuit (IpHBENCHHE K
Hepagencmea JIMHEHHOMY, KBAJPAaTHOMY, METOJ pas3JOKeHHd Ha MHOMXKHUTEIH, 3aMEHEI
TNEPEMEHHOH ) [IPH PEIIEHAH TPUTOHOMETPHIECKUX YPaBHEHHIL.
YMeHHe OTMe4aTh Ha Kpyre DelIeHWs NpPOCTEHIIMX TPHrOHOMETPHUECKAX
HEPABEHCTB
ApKCHHYC, O3HakomieHNe ¢ TOHATHEM 0OPaTHBIX TPHIOHOMETPHUECKHX (DYHKIIHIA.
APKKOCHHYC, Visyuenne ompejeneHuii apkCHHYCa, apKKOCHHYCA, AapKTAHTEHCA YHCIA,

ApKTAHIeHC YHCaa

GopmynupoBaHHe HMX, u300paKEHHE HA  eJUHHYHON

NPHUMEHEHHE NIPH PEILSHHH YPaBHEHHUH

OKPYXHOCTH,

OYHKIIUU, UX CBOUCTBA U TPAOUKHU

DOYyHKIHHA.

IlonsaTHe 0
HellpepbLIBHOCTH
pyHKIHH

O3HakoMIIeHHE C IOHSATHEM MEPEeMEHHOMH, NpUMEpaMH 3aBHCHMOCTEH MEX Ty
NEPEMEHHBIMH.

OsnakomieHHe ¢ MOHATHEM TpaduKa, ONpeeIeHIe NPUHAJIEKHOCTH TOYKH
rpapuky Qynkunu. Onpenenerue mo QGopmyne mpocTeiiiell 3aBHCUMOCTH,
BUIa ee rpapuka. Beipaxenne mo dQopmyne oHOH HepeMeHHOI qepes
Jpyrue.

Osnakomnenue ¢ onpeeneHneM GyHKIUH, HOPMYTHPOBAHUE €ro.
Haxoxnenue obnactn onpenenenus u 061acTy 3Ha4eHMH (GyHKIUH

CaoiicTea pyHKIHH.
I'paduveckan
HHTepIpeTaHs.
IIpumepbI
(PYHKIHOHAIBLHBIX
3aBHCHMOCTeH B
peaJibHBIX Tpoleccax
H AB/IEHHUAX

OsHakoMiIeHHE ¢ mpuMepamMu (YHKUMOHATBHEIX 3aBHCUMOCTEH B peanbHBIX
MpoLeccax H3 CMEXHbBIX TUCITHII/IHH.

O3HakoM/IEHHWE ¢ JIOKA3aTENBHBIMU PacCy)KICHUSAMHU HEKOTOPBIX CBOMCTB
JIMHEHHON M KBaIpaTUYHON (YHKIHH, NPOBEJCHHE UCCIIEIOBAHMS JIMHEITHOIA,
KYCOYHO-THHEHHOH,  APOOHO-THHEHHOM W  KBajpaTUuHOI byHKImii,
nocrpoenue ux rpaduxos. [loctpoenue u urenune

rpapukos pyskmuit. Vccnenosanue GyHkumm.

Cocrapnenne BUIOB (QYHKUMI [0 JaHHOMY YCIOBHIO, pelleHre 3amad Ha
OKCTPEMYM.

Brmonuenne npeoGpasopauuii rpaduka GpyHxman

O6parable pynxnnn

Wsyuenne nowamus obpamnoti @ynxyuu, onpeaecHe BUAA U nocmpoenue
epagpuxa obpammuon Gyuxyuu, naxodcoenue ee obnacmu onpeoenenus u
obracmu 3nayenuti., TIpuMeHeHWe CBOMCTB (yHKUMANPH wHCCIeIOBAHUA
YPABHEHHUH U PEIICHHH 33789 HAa SKCTPEMYM.

OsHakoMJ/IeHHE C TOHATHEM CIIOKHOH (YHKIMHA

Crenennsre,
noKa3arejbHbIe,
JorapupmMuyeckne H
TPHTOHOMETPHYECKHE
¢bysaxknuu. OGpaTHBIe
TPHIOHOMETPHYECKHE
hyHKnHA

Berinciienre suauennit GyHKIMIL [0 3HAYEHHIO apryMeHTa.

Onpenenenve nonoxeHus TOYKM Ha rpaduke o ee KOOpOWHATAM H
HaobopoT.

Hcnonp3oBanue CBOHCTB (QYHKIMI [ CpaBHEHHsS 3HAYEHMH CTermeHedl
Jorapu¢pMos.

Ioctpoenue rpadukoB cTeneHHbIX u MorapudMudecKux GyHKIUH.

Pemenue nokaszarenbHeX U 10rapu(pMHYECKHX YpaBHEHHH U HEPABEHCTB IO
M3BECTHBIM AJITOPUTMAaM,
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OsHakoMJIeHHE C MOHATHEM HENPEPBIBHOW MNepHOAMYECKON (BYHKIHH,
(hopMyIHpOBaHHE CBOUCTB CHHYCA M KOCHHYCA, IOCTPOCHHE AXTpauKoB.
O3HakoM/JICHHE € IIOHSTHEM TapMOHHYECKHX KojeOaHuii H [IpUMepamMu
TapMOHHMYECKHX KOJIEOaHMH JIs ONHCAHHUS IPOLECCOB B (DH3UKE M APYTHX
obnacTax 3HaHHMS.

O3HakOMJIEHHE C TIOHATHEM pa3phIBHOM  MepHOIMYEcKOl byuKIHY,
dopMmynupoBaHHe CBOMCTB TAHTEHCZ U KOTAHTEHCA, IIOCTPOEHHE HX
rpadukoB.

ITpumenenue CBOMCTB (1104319105071 IUIst CpaBHEHHUSI 3HaYEHUH
TPUTOHOMETPHYECKUX (PYHKIIHHA, PENIEHHs TPUTOHOMETPHYECKHX YPABHEHHIA.
llocmpoenue 2pagpuxos obpamuvix mpuzoHomempuyeckux Gyuryuii
onpeoeneHue no epapuxam ux ceolcms.

Brinosninenue nmpeobpazoBanus rpaguKon

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

MMocnexoBareLHOCTH

OsHakomiieHue ¢ NOHSTHEM YMCIOBOHM MOCIENOBATENEHOCTH, CIIOCOBaMH ee
3a/laHMs1, BEIYUCICHUSIMHE €€ YICHOB,

Osnaxomienue c NOHAMueM npedera noc1ed08amelbHOCIY.

O3HAKOMIJIEHHE ¢ BEIYHCIEHUEM CYMMbI GECKOHEYHOIO YHCIOBOIO pAga Ha
NPAMEPE BBIYUCIICHUS CYMMbI OECKOHEYHO YOBIBAIOMIEH TeOMETPHUYECKOi
IPOrPECCHH.

Pemenne 3anaq Ha npuMeHeHne QOPMYIIBI CyMMBI GeCKOHEUHO YGbIBatomIet
T€OMETPHYECKOH IIPOIPeCCHH

Ilpon3Boanasn u ee
NpHMEeHeHne

O3HaKoMIIeHHE C TIOHSTHEM IIPOH3BOIHOI.

Msyuenne u (OpMyIHpOBaHME €€ MEXaHMYECKOTO H IeOMETPHYECKOrO
CMBICII, H3Y4CHHE aIrOPHTMA BBIYUCIIEHHs TIPOM3BOJAHON Ha NpHMeEpe
BBIYHCJICHHUs MTHOBEHHON CKOPOCTH H YII0BOTO KO3 bHIeHTaKacaTeIbHOI.
CocraBiienne ypaBHeHUs! KacaTeNbHOH B 061IeM BHJIE.

YcBoenne  mpaBun  audbepeHUMpPOBAHHA,  TAGIIHIbI IIPOH3BOIHBIX
NIEMEHTAPHBIX (YHKUMH, mpuMenenne Uis AuddepeHnnpoBanus byHKIHil,
COCTaBJICHHs YPaBHEHHS KacaTelIbHOM,

W3yuenne Teopem o CBA3M CBOMCTB hyHKUMH H IPOU3BOIHON, QOPMYTHPOBKA
uX.

IIpoBesieHyE ¢ TIOMOIIBIO MPOU3BOIHON HCCIIEHOBAHUS (byHKUMH, 3aTaHHON
bopmyoi,

YcTaHoBIIeHHE CBA3U CBOUCTB (hyHKIMH H IPOA3BOAHORN 1O HX rpaduKam.
Ilpumenenne npomspomuoli and  pemreHns 3ajad  Ha HAXO0XKICHUE
HaubOJIbLIEro, HANMEHBLIErO 3HAYEHHUS H HA HAXOXKICHHE 9KCTpeMyMa

IlepBoobpasnasn
H HHTerpaJ

OsHakoMyIeHHE ¢ [IOHSTHEM HHTErpasa u nepBooOpa3HoH.

W3yuenne npapusa BEIYHCIEHNS IEPBOOOPA3HON H TEOPEMBI

Herorona— JleiiGuuiia.

Pemienne 3anau Ha cBs3b nepBoobpasHOM u ee OPOH3BOJHON, BBIYHUCIICHUE
nepBo0OpasHOH st JaHHOM QyHKIMH,

Peuienne 3anay Ha npuMeHeHWe HHTErpana [UIS BLIYMCIEHHS puznUecKHX
BEJIMYMH U IJI0Laaei

YPABHEHUS U HEPABEHCTBA

YpaBHenusn H
CHCTEeMbI

YDPABHeHHH,
HepasencrBa H
CHCTeMBl HepaBeHCTB
c ABYMS
nepeMeHHbIMH

O3HakoMIeHHe ¢ MPOCTEHIIMMH CBENCHHSAMH O KOpHsX anrebpandeckux
YPaBHEHUH, MOHATHAMH UCCIICJOBAHNUS YPABHEHUH U CHCTEM YPaBHEHUH.
Vi3ydenne Teopum paBHOCWIBHOCTH ypaBHEHHH u ee [IPHMEHEHHS.
[loBrOpeHHe 3amucH  pewleHds  CTAaHAAPTHBIX YPaBHEHUH, TIPHEMOB
npeobpa3oBaHust ypaBHEHUH [UIS CBEECHHUS K CTaHJapPTHOMY ypPaBHEHHUIO.
Pemenne panHOHATbHBIX, HPPalHOHAIBHEIX, MTOKA3aTeIbHBIX 17§
TPUTOHOMETPHYECKHX YPABHEHHI W CHCTEM.
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WcnonbzoBanue cBOHCTB W rpadukoB (YHKUME IS pelleHus ypaBHEHMI.
[ToBTOpEHNME OCHOBHBIX IPUEMOB PEIIEHHS CHCTEM.

Pewenve ypaBHeHMI ¢ TIpPHMEHEHHEM BCEX IIPUEMOB (PasIONKEHHs Ha
MHOMHTE/H, BBEICHHUS] HOBBIX HEU3BECTHBIX, NMOJCTAHOBKH, rpadudeckoro
METOJIa).

Pemenue cuctem ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMYHBIX CIOCOOOB.
Osnakomiienue ¢ OONIMMH  BOMPOCAMH  pEIIEHHS  HEPABEHCTB U
MCIIONIb30BAHUE CBOKCTB M rpadhMKoB QYHKUUH NPH PENIEHAM HEPABEHCTB.
Pelienue HEpaBEeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM DA3IHYHBIX
c1noco6oB.

IIpumeHeHne MareMaTHYeCKHUX METOMOB UL pEIIEHHS COJep)KaTeIbHBIX
337129 M3 pasTHIHBIX OOnacTed Hayku W IpakTukd. VIHTeprnperupopanue
pPe3y/IbTaToOB ¢ YYETOM pealbHBIX OrPAaHWYEHHN

3JIEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKHA

OcHoBHBIC HOHATHA
KOMOHHATOPHKH

Wsyyenne npaBuna KOMOMHATOPMKA W [OpUMEHEHHE [PH PEIICHHAN
KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3amad MeTOZOM mepeGopa M IO IPABHIY
YMHOXKEHHUS,

OsHakoMileHMe ¢ NOHATHAMH  KOMOWHATOPHKH:  pa3sMEIICHHSMH,
COYETAaHHUAMH, [IEPECTAHOBKAMU U HOpMYIaMK I HX BBIYHCICHHSL.
Obbscuenne u npumeHeHHe (OpMyYI /I8 BHMHCICHHS pa3MELICHHUH,
NIEPECTAHOBOK M COYETAHMMH [TPU PEIICHHH 33134,

Osnakomsenue ¢ 6unomom HeioTona u TpeyronsaukoM Ilackans.

Pemenue npakTHdeckux 3amad ¢ MCHOIL30BAHHEM IOHATHH H [IpaBuII
KOMOHMHATOPUKH

J/1eMeHTbI TEOpHH

I/I3YTIBHH€ KITACCHYECKOT0 OIIPEaETICHUs BEPOATHOCTH, CBOMCTB BEPOATHOCTH,

BEpOATHOCTei TEOPEMEI O CYMME BEPOSITHOCTEH,

PaccMoTpenHe NpHMEpOB BEIYHCIIEHHMS BeposTHOCTeH. Pemienue 3amau Ha

BBIMHCJICHHE BEPOSATHOCTEN COOBITHIA
IIpeacraBiaenue Os3HakoMmleHHE € TpeJCTABICHHEM  UYHCJIOBBIX  JAHHBIX M HX
AaHHBIX (Tabamnbl, | XapaKTepUCTHKAMH.
AHATrPAMMBI, Pemrerne npaktmueckux 3amau  Ha 0OpaGOTKY UHCIOBBIX J@HHBIX,
rpacdukn) BBIYUCJICHHE HX XapaKTePHCTHK

I'EOMETPHUSA

[IpsiMbie 1 miockocrn | @opmynuposka U IIPUBEICHHE JIOKA3aTEeNbCTB NPU3HAKOB

B IpOCTpaHCTBE

B3aMMHOIOPacCIIONOXKEHHs. TIPAMBIX M IUIOCKOCTed. PacrosnaBanwe Ha
HepTeRax u MOJENAX PAa3IMYHBIX CITy4acB B3aHMHOTO PACIIOIOKEHUS [IPAMBIX
H IIOCKOCTEH, apryMEHTHPOBAHUE CBOMX CYM<ICHHH,

DOpMyIHPOBAHUE OMpENEIEHUH, NPH3HAKOB M CBOMCTB NAPAICIBHBIX M
NEPHEHINKY/IAPHBIX INIOCKOCTEH, IBYTPAHHbBIX H THHEHHBIX YIJIOB,
BeImoniHenue MoCTpoeHHs YIIOB MEXLy NPAMBIMH, TPAMOH H I[IOCKOCTHIO,
MEXIY MIOCKOCTAMH IO OITMCAHUIO U PACTO3HABAHHUE MX HA MOJICIISX.
[IpuveHeHre TIPU3HAKOB U CBOMCTB PACTIONOMXKEHHS NPSAMBIX ¥ IUIOCKOCTEH
NIPH pelleHHH 3a/1a4.

W3obpaxenne Ha  pHCYHKAX W KOHCTPYHPOBAaHHE HA  MOJENSX
NEPHCHANKYIAPOB M HAaKIOHHBIX K IUIOCKOCTH, TNPAMBIX, MNapajielbHbIX
IJIOCKOCTEH, YITIOB MEXAYy MNOpIMOHM U I[UIOCKOCTBIO M OOOCHOBAHHE
HOCTPOECHHUS.

Penienne 3amay Ha BEIMHCIICHHE T'€OMETPUYECKHX BeJIMYMH. OINMCHIBAHHE
PACcCTOSIHHUS OT TOYKH JIO IUIOCKOCTH, OT MPSAMOH O TUIOCKOCTH, MEXIY
IJIOCKOCTAMH, MEKIY CKPEUIHBAIOIIMMHACS MPIMBIMU,MEKAY MPOU3BONBHBIMU
(GHUrypaMu B IpOCTPaHCTBE.
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DopMyIHpoBaHHUe K JIOKA3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyHIeCTBOBAHUSA, CBOHCTBA).

V3obpakenue Ha uepTexax W MOJENAX PACCTOSHHSA H OGOCHOBAHME CBOMX
Cy)neHuH. OmnpezneneHue W BBIYHCICHHE PACCTOSHHH B IIPOCTPAHCTBE.
[IpuMenennre GopMys H TeOpeM IIAHUMETPHH JI7Isl PEIeHHs 3a1ad.
O3HAaKOMJIEHHE C TOHATHEM [APAUIENBHOTO IPOSKTHPOBAHUS M  €ro
CBOHCTBaMH. Dopmyruposanue meopemvl 0 NIOWAOU OPMOLOHANLHO
NPOeKYUU MHO20YZOAbHUKA.

IIpumencHne Teopun 115t 060CHOBAHKSA NOCTPOCHHH H BEIYHC/IEHHIA.
ApPryMEHTHPOBAaHHE CBOMX CYXACHHH O B3aUMHOM PacnoioXKeHuu
OpPOCTPAHCTBEHHEIX DUTYD

Muororpanauaku

Omucanne ¥  XapakTEpUCTHKA pA3IHYHBIX  BHIOB MHOTOTPaHHHKOB,
[ePEYHCIICHHE UX DIEMEHTOB U CBOHCTB.

M3obpakeHHe  MHOTOTDAHHMKOB ¥ BBINONHEHHE  [IOCTPOCHHS  Ha
H300p@OKEHUAX B MOJE/IIX MHOIOTPAaHHHKOB.

Berancnenne MHEHHBIX 5IEMEHTOB M YIIOB B NIPOCTPAaHCTBEHHBIX
KOH(QUTypalusIX, apryMEeHTHPOBAHUE CBOMX CYIK/ICHHIL.

XapakTepUCTHKAa W H300PMKCHUE CEUEHMS, pA3BepmKU MHO202PAHHUK0E,
BBIYHCIICHUE TIIOLIAIEH TOBEPXHOCTENA.

[loctpoerue npocteiimx cevennit ky6a, IpU3MBL nupamusl. [lpumenenne
(hakTOB U CBENEHMIT U3 IITAHUMETPHH.

OsnakomiieHHe ¢ BHIAMH CHMMETPHIl B NPOCTPAHCTBE, (POPMYJIHPOBAHUE
ONpeleNeHrH H CBOHCTB. XapaKTepHCTHKAa CHMMETPHH Tell BpallleHusl U
MHOT'OTPaHHUKOB,

IIpumenenne cBOMCTB CHMMETPHY TIPH pELIeHHH 3a1a1.

Wcnonb3oBanne  nmpuoOpeTeHHBIX — 3HAHMH 108 MCCNCHOBAHUS W
MOJETUPOBAHNS HECIIOKHBIX 3a/a4.

HM3o0pakenne OCHOBHBIX MHOTOTPAHHHUKOB M BBIMOJHEHHE PHCYHKOB 10
YCJIOBUSIM 3a/1a4

Tena u noBepxHocTH
BpalmIeHus

O3HaxoMIIEHHE ¢ BHIAMI TeJl BPalleHHs, (OpPMYIUPOBAHUE HX onpenesneHui
U CBOMCTB.

QopmympoBaHHe TEOpeM O CEYEHHH WIapa [JIOCKOCTBIO M MJIOCKOCTH,
KacaTenbHOMH K cdepe.

XapakTepucTHKa i H300paskeHHe TeJ BPAILEHHS, UX pa3BEPTKHU, CEUSHUS.
Pemenne 3amay Ha mocTpoeHue ceveHMH, BHIYMCIEHHE JUTHH, PacCTOSHHH,
Yrnos, miomanei. [IpoBeaenue gokazaTenbHBIX paccykIeHuUit TIpH pELIeHUH
3a1au.

[Ipumenenne CBONCTB CHMMETPUM TIPH pEIIEHHH 3a1ad Ha Teja BpalLCHUS,
KOMOHHAIHIO TeI.

WN3obpakenre OCHOBHEIX KPYIIIBIX T H BHITOIHEHHE PHCYHKA IO YCIOBHIO
3a7laun

H3mepenust
reoMeTpUH

O3HaKoMIICHHE ¢ MOHATHSIMM IUIOMAAN U 00beMa, aKCHOMaMU H CBOMCTBAMH.
Pemenne 3anag Ha BBIYMCIIEHUE MIIOMmAnel MIOCKUX ¢buryp ¢ npumeHneHueM
COOTBETCTBYIOIUX (POPMY.T U (PaKTOB U3 IIAHAMETPHH.

W3yyenne Teopem 0 BEIYHCIIEHHH 06HEMOB IPOCTPAHCTBEHHBIX TEJI, pelIeHUue
3aJa4 Ha IpUMeHeHne GOPMY.T BEIYUCIEHUS 00BEMOB,

Wsyvenue  dopmyn g BeMMmMcneHms — miomaneit MOBEPXHOCTEN
MHOTOTPAHHUKOB M Tell BPaLleHH.

O3HakOMIIEHHE C METOIOM BBIYHCIICHHS TUIOMAH MOBEPXHOCTHU CEpPHI.
Pemenne 3amay Ha BelUMcIeHHe mIOmANEH TIOBEPXHOCTU MPOCTPAHCTBEHHBIX
Ten

19




Koopauunater
BEKTOPBI

OsnakomieHue ¢ MOHATHEM BeKTOpa. M3yueHHe [eKAapTOBOM CHCTEMBI
KOOpIHHAT B IPOCTPAHCTBE, IOCTPOCHUE MO 3aJJaHHBIM KOOPIMHATAM TOUEK U
IUIOCKOCTEH, HAX0XIEHUE KOOPAHHAT TOYEK.

Haxoxnenne ypasHenmit OKpyXHOCTH, chEpHl, IUIOCKOCTH. Bbramcienue
PacCTOSHHUHN MEXIY TOYKAMH.

W3yyenne CBOHCTB BEKTOPHBIX BEIMYHH, MPABUII Pa3lIOKEHHS BEKTOPOB B
TPEXMEPHOM TIPOCTPAHCTBE, TIPABHII HAXOXKJCHHA KOOPIMHAT BEKTOpPa B
IpOCTPAHCTBE, NPABHI ACHCTBHI ¢ BEKTOPAMH, 3a1aHHBIMH KOOPAHHATAMH.
[IpuMeHenke TEOPHHU [IPH PEIIEHHH 331349 HA ICHCTBHS C BEKTOPAMH.
V3yueHne CKalgpHOTO INpPOM3BENEHHS BEKTODOB, BEKTOPHOI'O ypaBHEHHS
npAMOH ¥ MockocTy. [IpuMenenue Teopun Npy pemeHny 3a1a4 Ha TeHCTBHS
C BCKTOPaMH, KOOPAWHATHEIA METO/, TPUMEHEHHE BEKTOPOB T BEIYHACIICHUS
BEIIMYHUH YTJIOB H PACCTOSIHHH,

OsHakoMJIeHHE C JI0KA3aTe/bCTBAMU TEOpeM CTEPEOMETPHH O B3aUMHOM
PACTIONIONCHHH NPAMBIX M TJIOCKOCTEH ¢ UCTIONb30BAHUEM BEKTOPOB
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4. YCJIOBUS PEAJIN3ALIMM YYEEHOM JUCHUATLIMHBI
4.1. MaTepnanbHO-TeXHHYecKOe o0ecnedenne

Jlns peanusanuu mporpaMMel y4eGHOMW IucHUIIMHEL «MaTemaTukay [IPEIYCMOTPEHBI
CIICAYIOIINE CIIENHATBHBIE TOMEIICHUS !

KabuHer «MaTeMaTHKH», OCHAUICHHEIA 06OpYNOBAaHMEM: HAITIIAHBIMH MOCOGMAMY,
OKPaHHO-3BYKOBEIMH  T0COOMsMH,  MHGOPMAIMOHHO-KOMMYHHKALMOHHEIME  CpPEICTBaMH:;
TEXHHIECKMMH CPEICTBAMH OOYYEHHs: MArHATHO-MEIOBOM IOCKOM, MyJbTHMEIMAIPOEKTOPOM,
HOYTOYKOM, BBIXOJIOM B HHTEPHET.

4.2. Yuebno-meroanyeckoe H HHGOpMaNHOHNOe ofecmeyeHue
4.2.1. KnuroobGecneuennocrn

HaumenoBaHue NMUTEpaTyphl: aBTOP, HA3BAHUE, BUJL lon KonuuecTro Hanuuue B
M31aHHsA, H3ATENbCTBO M3JaHUA IK3EMILIAPOB 3EKTPOHHOM
M3IaHHH B Bubnuorexe Bnl'yY

6ubnuorexe Bal'V B
COOTBETCTBHE ¢
@I'OC COO

OcHoBHas nMTeparypa
Anrebpa 1 Hayana MaTeMaTHyeckoro aHanusa: 10 - 11
Knaceel : ydeOHuK ang oblieobpazoBaTenbHbIX
opranu3anuli ; 6a3oBblit 1 yrayGnéuneiii yposnu / 111, 2017 50
A. Anumos [u 1p.] .- 4-e u3x. — M.: [lpoceenienue,
463 c. ISBN 978-5-09-045929-7.
T'eometpus: 10 - 11 knaccsl : y9ebHuk ans
obumeobpasoBaTe/ibHbIX OpraHu3aLuii | 6a3oBbIi 1
yray6néunsit yposuu / J1. C. Atanacss [u 1p.] — 4-e 2017 50
u3i. — M.: [poceewenne, 255 ¢. ISBN 978-5-09-
046610-3,

JlononnurensHas iuTeparypa
MopaKoBHY, AT, Anrebpa " Hayana
MaremaTtHyeckoro aHanusa: 10 - 11 knaccer : B 2 4, / A. 2012 49
. Mopakosuy .- 13-e u3n., crep. - M.: Muemosuna, Y,
1: Yyebnuk. - 400 c, ISBN 978-5-346-01992-3,

Mopakosuy, AT. Anrebpa H Hauana

maTteMartuyeckoro aHanusa: 10 - 11 knacewl : B2 4, / A.

I'. Mopakosuu .- 13- u3n., crep. - M.: Muemosuna, U, 2012 4%
2: 3apaunuk.- 271 c. ISBN 978-5-346-01992-3,

Ioropenos, A.B. I'eomerpus : 10 - 11 knacce! ;

yueOHuk ans obueobpasoBarte/bHbIX OpraHu3ariHif |

6a3oBblii 1 npodunbHeIA ypoBHK / A, B. TToropeos .- 2014 51
13-e u3n. — M.: Ipocsewmenue, 175 c. ISBN 978-5-09-

032026-9,

4.2.2. Ilepunognveckue H3TaHUA

4.2.3. UnTepuer-pecypcnl
1. @enepanbHOro neHTpa HHGOPMALHOHHO-06PA30BATENLHEIX pecypcoB - URL:
http://fcior.edu.ru/
2. ®@epepanbHoe XpaHunume EauHol kosekuu unudpoBeIx 06pasoBaTensHEIX pecypeos - URL:
http://school-collection.edu.ru/
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3. KOHTPO.Ib U OITEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM ANCHUILIUHBI

PesyabTars! 00yuenus Metoasb! ouenkn

Crynenr Hayuures:
Onemernmul meopuu MHONCEC8 U MAMeMamuyecKoii 102uKy CaMocTosTeILHEIE
= OHEPHpOBaTB INNOHATHAMH: KOHEYHOE MHOXCCTBO, DJJIEMEHT MHOYXKECTBAa, paﬁOTBI

32
INOOMHOXKECTBO, [NEepeceUYCHHue 06'BCJIHHCHHC MHOKECTB, YHCJIOBEIE MHOMECTBA HA

N ; KOHTPOJTBHEIE
KOOP/IMHATHOM IPAMOH, OTPe3OK, HHTEpBAl, MONYHHTEDBAL, MPOMEKYTOK ¢ =
BBIKOJIOTOH TOUKOH, TpaQuueckoe NpeicTaBIeHHE MHOKECTB Ha KoopauHarHoii | PAOOTHI, TECTE,
HHIMBUTyaTbHEL

IUIOCKOCTH;
- ONCPHUPOBATE MOHATHAMH: YTBEPXKICHHUE, OTpHULAHHE YTBEPXKIEHHUS, UCTHHHBIE W | AOMAIIHHUE
JIOKHBIC  yTBEPHICHHSA, MNPHYMHA, CJIEACTBUE, YacTHBIA chydait  obmero 3a/aHus,
YTBEPXKICHUS, KOHTPIPUMED; KapToYKu-3adaHus,
- IPOBEPATE NPUHA/IEKHOCTE TEMEHTA MHOXKECTBY: pPeHTHHTH.

- HAXOJHTD MEPECEHEHUE U 00BEIMHEHHE MHOMKECTB, B TOM YHCJIE MPEICTABIEHHBIX
rpaUYecKH Ha YHCIIOBOM PAMOH 1 Ha KOOPAMHATHOM IIOCKOCTH;

- MPpOBOOUTH NOKA3aTENbHBIE pACCY)KICHHS I8 OOOCHOBAHUS HCTHHHOCTH
YTBEPKICHHHA.

Yucna u svipascenus

- CBobogHO omepHpoBaTh MOHATHAMH: IeJoe 9MCJIO, JETHMOCTE YHCEl,
OGBIKHOBEHHAs Ipo0b, HecATHYHAs IpoGb, palMOHaNbHOE YMCII0, MPHOIHKEHHOE
3HAYCHHE HYHMC/Ia, 4acTh, OIS, OTHOIICHKE, MPOLEHT, MOBBIIECHHE ¥ MOHMKCHHE HA
3aJJaHHO€ YHCJI0 IPOLIEHTOB, MacITab;

- IPUBOMIUTE IPUMEPE! YHCEIT C 33/[aHHBIMH CBOMCTBAMH JETHMOCTH;

- ONEPUPOBATL NMOHATHAMH: JIOTAPU(PM HUHCIIA, TPHTOHOMETPUHECKAS OKPYKHOCTS,
palMaHHas W TpaayCHas Mepa yIjia, BEJIMYHHA YITa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHIECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHTE€HC M KOTAHIEHC YTJIOB,
HUMEIOLIHUX [IPOU3BOJIBHYIO BETHYUHY, YHCIIA € U |

- BBIIOMHATE apu(QMETHYECKHEe JEHCTBUS, COYeTAs YCTHBIE W ITHChMEHHbIE HPHEMBI,
IPUMEHSS IPY HEOOXOMMMOCTH BEIYHCIIHTENBHBIE YCTPOHCTBA;

- HAXOMHTh 3HAYCHUs KOPHS HATYPAIbHOW CTEMEHH, CTENEHH C pPalHOHATbHBIM
loKasarenem, JorapupMa, HCIOb3ys IPU HEOGXOMUMOCTH BBIMHCIUTEIBHEIE
YCTpPOHCTBA;

- [IOJIB30BATLCS OLECHKONW M MPUKUIKOH PH PAKTHYECKHUX pacuerax;

- IIPOBOZMTH MO W3BECTHBIM (QOPMy/IaM M TpPAaBUIAM NpeoGpa3oBaHus OyKBEHHBIX
BBIDOKCHUH, BKIIOYAIOIINX CTENEHH, KOPHH, Jorapu(Msl TPUIOHOMETPHYECKHUE
hysKIHY;

- HAXONMTH 3HAYCHHS 4YHMCIOBBIX M OyKBEHHEBIX BBIDAXKEHHH, OCYIIECTBIISS
HEOOXOIMMEIE TTOJICTAHOBKH M IIPE0OpasoBaHys;

- U300paxarh CXEMaTHYECKH yroJjl, BEIHIHHA KOTOPOTO BBIPAXK€HA B rpajycax MM
panuaHax;

- HCIOJIE3OBATE TIPH PCIUCHMM 3a7ad TabJMvHbIE 3HAYEHHs TPUTOHOMETPHUYECKHX
GyHKIHIA yrios;

- BRITIOMTHATE NIEPEBOL BEJIWYHHBI YIIIa U3 PAJHAHHONA MEPbI B TPAIYCHYIO H obpatHo.
Ypasuenus u nepasencmea

- Pemars panuonansHBIE, mNOKa3aTENBLHBIE W norapu)MUYECKHe YpaBHEHHA W
HEPABEHCTBA, NPOCTCHNINE MPPANMOHATBHBIC W TPHTOHOMETPHYECKHE YPaBHEHH,
HEPaBEHCTBA M UX CHCTEMEL,

- MCHOJIB30BAThL MCTOIBI PEIICHHS YPABHEHHUH: NPUBENCHUE K BHAY "[IPOM3BEICHHE
PaBHO HYITO" MM "4acTHOE paBHO HYIIIO", 3aMeHa [IEPEMEHHBIX;

- HCIIOJIb30BaTh METO/I HHTEPBAIIOB [T PEIIEHUs] HEPABCHCTE;

- HCIIOJIB30BaTh TPaQUIEcKUd METON IS NPHOIMMKEHHOrO pelIeHuUs YpPaBHEHU# u
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HEpPaBeHCTB;
- H300paaTb Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOMKECTBO peleHui
NPOCTEHIIHX TPUTOHOMETPUYECKHX YPABHEHUH U HEPABEHCTB;

- BBIIOJIHATH OTOOP KOPHEH ypaBHEHH UM pElIEHUH HEPABEHCTB B COOTBETCTBUH C
JOTIOJIHUTEIEHBIMYU YCIOBUSMU H OTPAHHYEHUAMH.

Dyuxyuu

- OneprpoBarh NOHATHSAMH: 3aBHCHMOCTD BEIMYKH, (DYHKLMS, ApIYMEHT U 3HAYCHHE
$yHKUMH, OONacTh ONpeleNeHHs W MHOXKECTBO 3HAYEHWH (YHKIHH, rpadux
3aBUCHUMOCTH, rpaduk QyHKimu, Hy1H QYHKLUHH, TPOMEKYTKH 3HAKONOCTOSHCTRA,
BO3pAaCTaHUE Ha YHCJIOBOM IIPOMEXKYTKe, yObIBAHHE Ha YHCIOBOM INPOMEXYTKE,
HaubosbIllee M HAMMEHbLICE 3HAYeHHe (YHKIHH HA YHUCIOBOM IPOMEKYTKE,
nepruoanyeckas GyHKIHs, IEPHOJL, Y€THAS ¥ HeYeTHAs (yHKIHH;

- ONEpUPOBAThL MOHATUAMH: NpsiMas W oOpaTHas IPONOPIUOHANBHOCT, JHHEHHAs,
KBa/IpaTHYHasi, lorapupMudecKas u MoKasaTebHas GyHKIUH, TPHIOHOMETPUYECKHE
yHKIHY;

- ONPENENATh 3Ha4YCHUE DYHKIHK 110 3HAYEHHIO apPTYMEHTA [PU PasIHYHBIX CIIocobax
3a71aHus QYHKIUH;

- CTPOMTH rpadUKy H3ydeHHBIX QYHKIIMIA;

- ONHUCHIBATh [0 rpaduKy M B MPOCTEHIMX Cilyd4asx 1Mo (OpMyle MOBEACHHE H
CBOMCTBa (QyHKUWH, HAXOAWTH MO rpaguky (GyHKIMH HauGONbIIME M HaHMEHbIIHE
3HAYCHHS;

- CTPOHTh 3CKH3 rpaduka (yHKUWH, yTOBIETBOPSIOWIEH NPHBEICHHOMY Habopy
ycnoBui (IPOMEKYTKH BO3pacTaHMs/yObIBaHUS, 3HAYEHME (GYHKIHM B 3a1aHHON
TOYKE, TOYKH IKCTPEMYMOB, aCHMIITOTE, HYJIH (DYHKIUH U T.11.);

- pellaTe YPaBHEHMSA, MPOCTEHIIME CHCTEMBI YpPaBHEHHH, HCIONb3ys CBOMCTBA
bysxIMi 1 ux rpadukos.

Onemenmvl MamemMamuyecko20 ananusa

- OnepupoBaTh NOHATUAMH: MPOM3BOAHAS QYHKIIHU B TOUKE, KacaTe/ IbHAS K rpaduxy
(ynxumu, npousBonHas GyHKIMY,

- BBIMHMC/IATH  [POM3BONHYIO OIHOWICHa, MHOTOYIEHa, KBaIpaTHOTO KOpH,
MPOU3BOAHYIO CYMMBI (DYHKITHIA;

- BRIMHUCJIATE POU3BO/IHBIE SNEMEHTAPHBIX QYHKUUH U HX KOMOMHAIWMHN, UCTIONE3YS
CIIPaBOYHBIE MATEPHAITBL;

- HCCITCNoBaTh B MPOCTHINMX ciiydasX (YHKIHH HA MOHOTOHHOCTB, HAXOIMTbH
HauGOIbIIME ¥ HAMMEHBIINE 3HAYEHHS (DYHKIHH, CTPOUTS rpa UKy MHOTOYJIEHOB H
NPOCTEHINMX  pAalMOHANBHBIX  (YHKIOME € MCIIOJb30BAHHEM annapara
MaTeMaTH9IeCKOro aHajIusa.

Cmamucmuxa u meopus seposimuocmei, 102uxa u Kombunamopuxa.

- VIMeTs npencTaBnenne o QMCKPETHBIX H HENPEPHIBHBIX CIIyYalHBIX BETHYHHAX H
pacmpeneneHusX, O HE3aBUCHMOCTH CITyYalHBIX BETHUHH,

- WMCTEL NIPEJICTABIICHUE O MATEMATHYECKOM OXHIAHHHM W JACIEPCHH CIydalHbIX
BEJIHYHH;

- MMCTH NpPEJCTAB/ICHUE O HOPMAJBHOM Daclpe/CIeHHH W HPUMEpPax HOPMAIBHO
pachpeeIeHHBIX CIyYaifHBIX BETHUHH;

- [OHMMaTh CyTh 3aKOHA OONBUINX YHMCET W BHIOOPOYHOIO METONA H3MEpPeHUs
BEPOATHOCTEMH;

- MMETb NPEICTABICHHE 00 YCIOBHOH BEPOATHOCTH K O NOJHON BEPOSTHOCTH,
HPHMEHSAT UX B PEUICHUH 3aaY;

- UMETE NPEACTaBICHAE O BAXKHBIX YACTHBIX BHJAX PAClpene/ieHuil H MPEMEHITH UX
B PEIIECHHH 3a/1ay4;

- MMETb [PEACTABICHUE O KOPPEIIAIHY CITyIaiHbIX BEJMYHH, O IMHEHHON perpeccun.
Texcmoswie 3adayu
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- Pemmrats 3a71a4u pasHbIX THIOB, B TOM YHCIIE 331291 TIOBBIIIEHHON TPYIHOCTH;

- BBIOMpATh ONTHMAIBHEIH METON pELIeHHMsS 3a1a4d, PacCMaTpHBas pa3IH4HLIC
METOIBL;

- CTPOWTH MOJIENIb PEIICHHUs! 381841, IPOBOIUTE J0KA3aTeIbHBIE PACCYKICHHUS,

- pemaTh 3ajauM, Tpebyromme nepeGopa BapHAHTOB, HPOBEPKH YCIOBHI, BEIGOpa
ONITHMAJIBHOTO pe3y/IbTaTa;

- AHATM3UPOBATh M MHTEPHPETHPOBATE PE3YILTATH B KOHTEKCTE YCJIOBHS 3aj1ayu,
BBIOUpATh PEHICHHS, HE IPOTHBOPEYAIINE KOHTEKCTY:;

- TIEPEBOAUTL MPH PEMICHHH 3a1avd HH(POPMAMIO M3 OOHOH (OpMBI B Apyryio,
HCIIONE3Ys IPU HEOOXOIMMOCTH CXEMBI, TabIHIIEl, TPaQUKH, THATPaMMBL.
[l'eomempus

- OnepupoBaTh NOHATHAMM: TOYKA, MpsiMas, IUIOCKOCT B IIPOCTPAHCTBE,
[apamieIbHOCTh H NEPIEHIUKYSIPHOCTE NPAMBIX M [IIIOCKOCTEH;

- TPHUMCHATE JUIA pPEIIEHUS 3ala4 reoMeTpHYecKHe (DakThl, €CIM  YCIOBHS
[NPUMEHEHHS 3a/1aHbl B IBHOH (Qopme;

- pemate 3a1auM Ha HAXOXIACHHE TeOMETPUYECKHX BEIMYMH 1o o0pasuaM Wiu
anropuTMaM;

- Aienath (BEIHOCHBIE) IUIOCKHME YEPTEXHU U3 PHCYHKOB 0OBEMHEIX (UTYD, B TOM YHCIe
PHCOBATh BUJL CBEPXY, COOKY, CTPOHTE CEIE€HUS MHOTOTPAHHUKOB;

- M3BICKAaTh, MHTEPNPETHPOBATH W  MpeoOpa3oBbIBaTh  HHGOPMAIHIO O
TEOMETPHYECKUX (PUTypax, IPEACTABICHHYIO Ha YEPTeNKax;

- INPUMCHATE TEOMETPUYECKHE (aKTHl M pelleHus 3aja4, B TOM dHCIE
MPEeAIOoIararouX HECKOIBKO IArOB PELICHHS;

- OIIHCBIBATD B3AMMHOE PACIIOJIOKEHHE MPIMBIX U TIIOCKOCTEH B IIPOCTPAHCTBE;

- OPMYTUPOBATE CBOMCTBA M PH3HAKH (QHTYD;

- JIOKa3bIBATh N€OMETPHYECKUAE YTBEPHKACHHUS;

- BJIaJeTh CTAHAAPTHOW KIACCH(HKALMeH NPOCTPAHCTBEHHBIX GHUTYp (IHpaMEEL,
MPU3MBI, TTapaJIIe/ICIIUIIE I );

- HAXOIUTh OOBEMBI M [UIOMIAIH TIOBEPXHOCTEI T€OMETPHUECKHUX Tell ¢ IPHMEHEHHEM
hopmy;

- BEIYHCIIATE PACCTOSHUS U YTIIBI B IPOCTPAHCTRE.

Bexmopwr u koopounamvi 6 npocmparcmee

- OmnepupoBaTh NOHATHAMU [EKAPTOBEI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYTb BCKTOpA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YION MEXKIY
BEKTOpaMH, CKaIPHOE IPOU3BE/ICHHIE BEKTOPOB, KOTHHEAPHEIE BEKTOPEI,

- HaxolMTk PaCCTOAHMC MEXKIY IBYMS TOYKAMH, CYMMY BEKTOPOB U MPOU3BEICHHE
BEKTOpa HA 4YHCJIO, YTOJN MEXAY BEKTOpaMH, CKaIIPHOE IIPOH3BEICHHE,
PacKIanbIBaTh BEKTOP 110 IBYM HEKOTHHEAPHBIM BEKTOPAM;

- 3a11aBaTh [VIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOODIAMHAT;

- peIaTh NPOCTEHIIHE 3a/1a9H BBEICHHEM BEKTOPHOTO Hasmca.

Hemopus mamemamuru

- Ilpeacrapysre BKJIA/ BBINAKOIIMXCS. MATEMATHKOB B PA3BHTHE MATEMATHKH W WHBIX
Hay4HBIX 00macTei;

- HIOHUMATh POJIb MATEMaTHKH B pasBUTUH PoccHi.

Memooer mamemamuxu

- Mcronb3oBats OCHOBHBIE METOZBI 10KA3aTeTbCTBA, MPOBOLUTH NOKA3aTebCTBO W
BBITIOJIHATE ONPOBEPIKEHHE;

- IPUMEHATH OCHOBHBIE METO/IBI PEIICHUS MATEMATHYECKHX 3a1a4;

- Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEDHOCTEH B MPHPOIE XapaKTepH30BAaTh
KpacoTy ¥ COBEPIIEHCTBO OKPY)KAIOMIETO MUPa H TIPOU3BEICHUN HCKYCCTRA,

- TPUMEHATh  NPOCTEHIIME  [POTPaMMHBIE  CPEJICTBA W SJIEKTPOHHO-
KOMMYHUKallHOHHEIE

IK3aMeH
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