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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 00111e00pa3oBaTeIbHOM y4eOHOM T CLIUTUTAHBI
OY .04 «MaremaTukay (nanee — «KMaremaTuka») NnpeHa3HayeHa Jijisd U3y4eHus
MaTEeMaTUKU B ["ocynapcTBeHHOM O10HKETHOM poeCcCHOHATIBHOM
oOpazoBarenbHOM yupexxaeHun KpacHomapckoro kpast «KpacHomapckuii TOproBo-
HKOHOMUYECKUHN KOJUIEIK» (Jajiee — KOJUIEK), PeaTu3yIonii 00pa30BaTEIbHYIO
nporpaMMy cCpeaHero ooéimiero oOpa3oBaHUS B TpeJesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoli ob6pazoBatenpHOU mporpammel CIIO (OITOIT CIIO) Ha 6aze
OCHOBHOTO 00111€r0 00pa3oBaHusl MPHU MOJATOTOBKE CIELMAIUCTOB CPETHErO 3BEHA
1o cneuuajabHocTH 43.02.14 I'ocTUHHYHOE [1€J10.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemgnero obiero
oOpa3oBaHusl, MPEIBABISIEMBIX K CTPYKType, COJEpKaHUIO M pe3ysbTaTaM
OCBOCHUS y4YEOHOM JucCHMIUIMHBI «MaremaTuka», B  COOTBETCTBUH C
PexoMeHauusiMu 10 OpraHu3aluy MOJYyYeHUs] cpeHero oOiiero oopa3oBaHUs B
npejaesiax OCBOEHUsI 00pa30BaTEIbHBIX MPOrPAMM CPEIHETO MPOQPECCHOHATIBHOIO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUSl C Y4e€TOM TpeOOBaHUMI
(denepalibHbIX TOCYAAPCTBEHHBIX O0pPA30BATENbHBIX CTAHAAPTOB U IMOJy4aeMOM
npodeccun cpeaHero npodeccuoHaabHOro obpasoanus (mucbMo JlemaprameHTta
rocyJapCTBEHHOM MONMUTHKU B cepe moarotoBku kaapoB u 11O MunobpHayku
Poccun ot 17.03.2015 1. Ne06-259), [IpumepHoil OCHOBHOW 00pa3oBaTEIbHON
porpamMMBbl CPEeIHETo 0011ero 00pa3oBaHUs, U B COOTBETCTBUU C YTOYHEHUSIMU,
0JIOOpPEHHBIMU HAyYHO-METOJUYECKHUM coBeToM llentpa mnpodeccroHambsHOTO
oOpazoBanust u cucteM kBamudpukanuiit GI'AY «OUPO» (ITporokon Ne3 ot 25
mas 2017 r.).

Conepxanue mporpaMMmbl «MaTeMaTuka» HANpaBiI€HO Ha JOCTH)KEHUE
CHEAYIOIINX HeJIeH:

e o0OecrieueHre C(HOPMUPOBAHHOCTH MPEACTABICHUN O  COLUAIIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (PAKTOpax CTAHOBJIECHUS MAaTEMATUKHU;

e obOecrnieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMUYECKOTO U
MaTEeMaTU4YeCKOrO MBIIICHHUS;

e obOecrieueHne CGHOPMHUPOBAHHOCTH YMEHUH TMPUMEHATHh TOJTyYCHHBIC
3HAHUSA MPU PEUICHUU PA3JIMYHbIX 3a]1ay;

e obOecrieueHne CGHOPMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKe Kak
4acTh  OOIIEYEIOBEUYECKOM  KYJNbTYpPhl, YHUBEPCAIBHOM  SI3bIKE  HAYKH,
MO3BOJISOIIEM OMUCHIBATh U U3y4aTh PeaIbHbIC MPOILIECCHI U SIBJICHUS.

JlocTikeHHe  TIOCTABJIIGHHBIX — LIEJIeH TMpU  pealu3alid  [MPOrpaMMbI
MpeayCMaTpUBaET PellieHNuE CASAYIOIMNX 3a4a4:

¢ (hopMHUPOBAaHKE MPEICTABICHNN O MATEMATHKE KaK YHUBEPCATHLHOM SI3BIKE
HayK{, CPEJCTBE MOJICTUPOBAHMS SBJICHUA W TPOIECCOB, 00 HACSIX U METOJaxX
MaTEeMaTUKH;

® pa3BUTHUE JIOTUYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOIO BOOOpaKECHMUS,
ANTOPUTMHYECKON KYJIbTYPhI, KpUTHYHOCTH MBITIUICHHS HA YPOBHE, HEOOXOIUMOM



Ut Oy yien npodeccuoHaIbHOM AESITENIbHOCTH, ISl TPOJOJDKEHUs 00pa30BaHus
U CaMOOOpa30BaHuUs;

® OBJIAJICHUE MAaTEMaTHUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIMMBIMU B
NOBCEHEBHOMN KU3HHM, JJI1 U3yUEHHS] CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCLMILIAH
Ha 0a30BOM YpPOBHE U JUCHUIUIMH MPO(ECCHOHANIBHOTO IUKIA, IJS MOJy4YeHHUs
oOpa3oBaHusI B 00JaCTSAX, HE TPEOYIOUUX YTIyOJIEHHOWM MaTeMaTH4eCKOu
MOATOTOBKU;

® BOCIIMTAaHUE CPEACTBAMU MATEMATUKHU KYJIbTYPbl JUYHOCTH, MOHUMAaHUS
3HAYMMOCTHM MAaTE€MAaTUKHU /JI1 HAyYHO-TEXHUYECKOTO Mporpecca, OTHOIICHHS K
MaTeMaTUKE KaK K 4YacTH OOIIEYEIOBEYECKOW KYyJbTYphl 4e€pe3 3HAKOMCTBO C
HMCTOPUEN pa3BUTHS MATEMATHUKHU, SBOJIFOIINEN MATEMATUUYECKUX UEH.

B mporpamMMy BKJIIOYEHO COJEp>KaHUE, HallpaBICHHOE Ha (HOpMHpOBaHHUE Y
oOydaromuxcsi KOMIETEHIMM, HEOOXOAUMBIX JUIsi KAauyeCTBEHHOTO OCBOCHUS
OIIOII CITIO na 6a3e OCHOBHOTO OOIIEro o0pa3oBaHUs C MOJIYYCHHUEM CPETHETO
o011ero 00pa3oBaHus; MPOrPaMMbI MOATOTOBKH CIIENHATUCTOB CPEJHEro 3BeHa
(manee — IMIICC3). 1o KIt0YEBbIE KOMIIETEHIIMH, CBSI3AHHBIE C YMEHUEM YUUThCH,
OpraHU30BbIBATh COOCTBEHHYIO JIESITEILHOCTD; MPOo(dhecCuOHATbHbIE KOMIIETEHIUH,
MO/Ipa3yMeBalOlIMe MOHUMAHUE CYIIHOCTH M COLUMAIBbHON 3HAYMMOCTH CBOEH
Oynymieli cnemuaJbHOCTH, YMEHUE BBIOMpATh THUIOBBIE METOJbI U CIIOCOOBI
BBINIOJIHEHUSI TMPO(PECCUOHAIBHBIX 3a/ad, OLEHUBaTh WX H3PQPEKTUBHOCTh U
KaueCTBO; MH(POPMAIIMOHHBIE KOMIIETEHIIUH, CB3aHHbIE C YMEHUEM OCYILIECTBIATh
MOMCK W UCMOJIb30BaHUE WHGOpMaIy, HeoOxomumoin mist  3¢h(EeKTUBHOTO
BBIMIOJIHEHUSI MPO(PECCHOHATIBHBIX 337a4, MPO(EeCCHOHATBLHOTO U JUYHOCTHOIO
pa3BUTHS, UCIIOIB30BaHUEM WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
poeCCUOHATILHOM S TEIHHOCTH.

MeTo10I0rH4ecKO OCHOBOW peaIM3aluu MIPOrpaMMbl SBJISETCS CUCTEMHO-
NeSTEIbHOCTHBIM TIOJXOJ, KOTOPbIM mpeAdrnojaraer, 4Yro oOydyarouiyecs He
[OJIy4artoT 3HaHUsI B TOTOBOM BHJIE, @ JOOBIBAIOT UX CaMOCTOSITENIbHO, OCO3HABas
IpU 3TOM CcOJAEpkaHHe W (OpMbI CBOEH y4eOHOM NESATEIbHOCTH, MOHUMAas W
NpUHUMAsi CUCTEMY €€ HOPM, aKTHBHO YYacTBYIOT B HMX COBEpPUIEHCTBOBAaHUHU.
N3yyeHne MaTeMaTUKH MPEANOJIaraeT He TOJIbKO MOJyYeHHE 3HAHUM N0 y4eOHOU
JUCLUUIUIMHE, HO M  OCBOCHHME OOYYAIOUIMMHUCS  Pa3IW4HBIX  CIOCOOOB
JESITEIbHOCTH, TOJyUYeHHE OMbITa IMJIAHHUPOBAHUS M OPraHU3alliud COOCTBEHHOMU
paboThl, CAMOCTOSATENBHOM M KOJUIEKTUBHOW JE€ATEIbHOCTH, IPUMEHEHUS
OCHOBHBIX METOJOB MO3HAHUS JJIS BBISBICHUSI TPUYUHHO-CIICJICTBEHHBIX CBS3EH,
MOMCKa AaHaJoroB, VIpaBieHUs oO0beKTaMu U mporeccamu. OOyuaromuecs
MOJIy4alOT OMBIT paboThl € HMCTOYHUKAMM HUH(OpMAIMK, HABBIKU €€
CUCTEMATHU3alMK U OOO0OIIEHHUS, OLICHKU JOCTOBEPHOCTHU (DaKTOB, MHTEIPUPYIOT
uH(OpMaIMIO B JIMYHbIE 3HaHUA. MakcuMallbHas OpPHUEHTAlMsl Ha TBOPUYECKOE
HAYyaJo COCOOCTBYET aKTUBHOMY YCIEIIHOMY (POPMHUPOBAHUIO OOIIEKYIbTYPHBIX
U JIeATENIbHOCTHBIX CIIOCOOHOCTEH, 0011Iey4eOHbIX yMEeHUM oOyyatomuxcs. B xone
W3Y4YCHUS  MaTeMaTHYeCKOW  HayKd  oOydammmecs  NPHOOpEeTaroT U
COBEPILIEHCTBYIOT OIBIT:



® TOCTPOCHUS W WCCICIOBAHWS MATEMAaTUYECKUX MOJENEH sl penieHus
MPUKIIAAHBIX 337124, 33149 U3 CMEKHBIX TUCIIUILINH;

® BEBINIOJIHCHWSI W CaMOCTOSITEIBHOTO  COCTAaBJICHHUS  alTOPUTMUYCCKUX
WHCTPYKIIMH HAa MAaTEMaTHICCKOM MaTepHae;

® CaMOCTOSITCIIBHOW pPabOThl ¢ MCTOYHHUKAMH HHQpOpMaluu, € aHaiau3a U
0000I1IeHHS;

® CaMOCTOATEIbHOM U KOJUIEKTUBHOM IESATEILHOCTH, COOTHECEHHUSI CBOUX
pE3yIbTAaTOB C MHEHHEM TPYIIIHI, y4€OHOTO KOJIJIEKTUBA, MHEHUEM aBTOPUTETHBIX
HCTOYHHUKOB.



OBHIAA XAPAKTEPUCTHUKA YUYEBHOMU JUCIHHAITINHBI
«MATEMATHUKA»

MaremaTtuka  siBIsieTcss  00mieoOpa3oBaTeIbHOW  JUCHHUIUIMHOM €O
CIIOKMBIIMMCS YCTOMYUBBIM COJEpKaHUEM U OOIUMH TpeOOBaHUSIMH K
MOATOTOBKE 00YYarOITUXCS.

[Ipy  OCBOCHMM  CHEUHMAJBHOCTH  CpeaHero  NnpogecCHOHAJIBLHOIO
o0pa3oBaHMsl CONHAJBLHO-9KOHOMMYECKOro mnpopuiasi mnpodecCHOoHaTLHOTO
oOpa3oBaHMsl MareMaThKa u3y4aeTcsi Ooiiee YIrIyOJeHHO, Kak mnpoduibHas
yuyeOHas AUCIUIUIMHA, YUYUTHIBAOIIAsA crenu(UKy OCBauBaeMoOl CHenuaJIbHOCTH.
DTO BBIpaXKaeTcs B COJEpKaHUU OOyUEHHUs, KOJUYECTBE YACOB, BBIIEISEMbIX Ha
U3y4YCHHUE OTIENBbHBIX TEM TMPOTPaMMBbl, TIyOWHE HX OCBOEHHUS CTYICHTAMH,
00beMe U XapaKkTepe MPaKTUYECKUX 3aHATHH.

OO6mmue nenu u3yyeHus: MaTeMaTUKU TPAIUIIMOHHO PEaTu3ylOTCsl B YEThIPEX
HaIpPaBJICHUSX:

1) ob1iee mpeacTaBieHne 00 UIEIX U METOJIaX MAaTEMATUKH,

2) MHTEIJIEKTYalIbHOE Pa3BUTHE;

3) oBnageHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
4) BociUTaTENbHOE BO3/ICHCTBUE.

[Ipodunuzanus neneil maremMatudeckoro oOpa3oBaHUS OTpa)kaeTcsl Ha
BbIOOpE MPUOPUTETOB B OpraHU3ali y4eOHOH JesaTeabHOCTH oOyvatommxcs. Jis
COLHAJILHO-)KOHOMHYECKOro mnpodmiss npodeccuoHaIbHOrO  00pa30BaHUs
BBIOOp 1I€JI€i CMenaeTcsl B MparMaTH4eCKOM HalpaBiIeHUH, PEyCMaTPUBAIOLLEM
YCWIEHHE U paCUIMPEHHE NPHUKIAJHOIO XapakTepa HW3y4YeHHUS MaTEeMaTUKH,
IPEUMYLIECTBEHHOM OpPHUEHTAMM HA AJTOPUTMUYECKUM CTWIIb ITO3HABAaTEIBbHOU
NEeSATEIbHOCTH.

N3ydyenne mareMaTuku Kak 00I1e00pa3oBaTeNbHOM y4eOHOM MMCUHUILIMHBI,
YUUTHIBAIONIEH CHEIM(PHUKY OCBaMBaeMbIX CTyJeHTamHu cnenuaiabHocteir CIIO
o0ecrneunBaeTcs:

e BHIOOPOM pa3INYHBIX MOAXOA0B K BBEICHNIO OCHOBHBIX ITOHSITHIA;

e (popMHupoBaHHMEM CHUCTEMBI Y4eOHBIX 3aJaHUM, OOECIEeYHUBAIOIINX
7 PeKTUBHOE OCYIIIECTBICHNE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

e oOorameHHEeM CHEKTpa CTUJel y4yeOHOM JEesTeNIbHOCTH 3a CYeT
COTJIACOBaHUSl C BEAYLIMMH JESITEIbHOCTHBIMH XapaKTEPUCTUKaMH BbIOpaHHON
CHEeNMAJTbHOCTH.

TpeboBanust kK MOATOTOBKE 00YYAIOIIUXCS B YACTHU:

e 00IIEl cHUCTeMbl 3HAHUU: COJAEpKATENbHbIE MPUMEPHl HCIOJb30BaHUS
MaTeMaTUYeCKUX UAEH U METOJIOB B PO(PECCUOHAIBHOM ACSITENbHOCTH;

® YMEHMWIi: pa3nuyue B YpPOBHE TpeOOBaHUN K CIOKHOCTU MPUMEHSIEMBIX
JITOPUTMOB;

® IIPAKTHUYECKOTO HCIIOJIb30BAHUSI NPUOOPETEHHBIX 3HAHUW M YMEHHUN:
WHAMBUAYAJIbHOTO y4eOHOTO OIBbITa B TMOCTPOECHUU MaTEMaTHUECKUX MOJEJeH,
BBITIOJTHEHUH UCCIIEI0BATENbCKUX TPOEKTOB.



Conmepxanne y4eOHOW AMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMH COJICPIKATEITHHBIMH JIUHUSIMH 00yUEHUS MaTEeMATHKE:

e anreOpanyeckasl JIMHUA, BKIIOYAIONIAs CHCTEMAaTU3allUI0 CBEIEHUH O
YHUClIax; N3y4YeHUE HOBBIX U 0000IEHIE paHee 3YUSHHBIX Omeparuii (BO3BeICHNE
B CTEIEHb, W3BJICUCHUE KOPHS, JIOTapu(MHUpPOBAaHUE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC M 0OpaTHBIC K HUM); U3YUCHHE HOBBIX BHUJIOB YHCJIOBBIX BBIPAKEHUHN U
GbopMyJI; COBEpPIICHCTBOBAHHE TMPAKTUYECKMX HABBIKOB ¥ BBIYMCIUTEIHHON
KyJIbTYpbl, pACIIMPEHHUE M COBEPIICHCTBOBAHHE aJreOpanyeckoro ammapaTa,
c(OPMUPOBAHHOTO B OCHOBHOH IIKOJIE, W €ro MPUMEHEHHE K PEUICHUIO
MaTEeMaTHYECKHUX W TIPUKIIATHBIX 3a/1a4;

® TEOPETUKO-(PYHKITMOHAIIbHASI JIMHUS, BKIIOYAONIAsl CHUCTEMATHU3AIUI0 U
pacIrpeHue CBeIeHU 0 (QYHKIMSIX, COBEPIICHCTBOBAHUE TPaPUUECKUX YMEHUIA;
3HAKOMCTBO C OCHOBHBIMH HJESIMU M METOJAMH MaTEMaTUYECKOTO aHajin3a B
o0beMe, TO3BOJIIONIEM HCCIEOBaTh dJEMEHTapHble (YHKIMM U  peliaTh
MpOCTENINEe TeOMETpUIEeCcKre, (PM3NUECKUE U IPyTUe MPUKIIAIHBIC 3a/1a4H;

e JMHUS YpaBHEHWH W HEPaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHUH U
UCCJICIOBAaHUHM MaTEMaTHYECKHX MOJIEJIeH, MepeceKaromascs ¢ anredpandeckon u
TEOPETUKO-(PYHKITMOHAIbHOW  JIMHWSMH W BKJIIOYAIONIAs  Pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKU aIreOpamdecKuX NpeoOpa3oBaHUN IJIs peIIeHUs
ypaBHEHUHN, HEPABEHCTB MU CHUCTeM; (OPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH WU
UCCJIEIOBATh MPOCTEHUININE MATEeMAaTHUECKHE MOJIEIN MPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CIICIIUAIbHBIX TUCIUTLINH;

® TCOMETpUYECKAsl JIMHMS, BKIIOYAIONIAs HATJSIHBIC TIPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax U U3yYCHHE WX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpPaKEHWs, PA3BHUTHE CIIOCOOOB  T'E€OMETPHUYECKHX
U3MEPCHHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOJIOB Il pEIICHUS
MaTEeMaTUYECKHUX U TPUKIIAIHBIX 33/1a9;

® CTOXacTUYecKass JIMHUS, OCHOBaHHAasT Ha pPa3BUTUU KOMOMHATOPHBIX
YMEHHH, TPEICTaBICHHA O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX
OKpY>KaroIero Mupa.

Conepxanre yd4eOHOW MUCIUIUIMHBI OOYCIIOBJIEHO OOIIel HaIeIeHHOCTHIO
00pa3oBaTeNbHOTO MPOIECCa HA JOCTHIKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U
NPEAMETHBIX  pe3yJbTaTOB  OOy4YeHHsS, 4YTO  BO3MOXKHO HAa  OCHOBE
KOMITIETEHTHOCTHOTO TIOJIXOJla, KOTOpBIN oOecreunBaeT (HOPMHUPOBAHHE U
pa3BUTHE WHTEUIEKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0OydJarommxcs,
pa3BHBaeT WX aOCTPAKTHOE MBIIIJICHHUE, MaMITh U BOOOpaKEHHE, CIIOCOOCTBYET
dbopMupoBaHUIO OOIIMX KOMIIETCHIIMNA, HABBIKOB CaMOCTOSITEILHON ydeOHOMU
JeSITEIIbHOCTH, camo00pa3oBaHus u camopeaTn3aiyu JMYHOCTH,
npo(hecCHOHATEHOMY CTaHOBIEHUIO. DOpPMUPOBAHME YyKa3aHHBIX KOMIIETCHIIHIA
MPOUCXOANT TPU M3YYCHHHM KaXKIOH TEMbI, MOCKOJIbKY BCE BHJIbI KOMIIETCHIIHIA
B3aMMOCBSI3aHBI.

JlupakTuyeckue menu: 3akperieHue, yriyoleHrne u cucTeMaTi3anus 3HaHu;
dbopMHupOBaHUE YMEHHI, CaMOCTOSITEIHPHOE OBJIAJICHUEC HOBBIM MPOTPAMMHBEIM
MaTepHaoM, Pa3BUTHE CAMOCTOSITEIIBHOCTH MBIIIICHUS.
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[lenpr0 MpakTUYECKUX 3aHATUMA SIBIIAETCS BBIPAOOTKA YMEHHUS MPUMEHSTH
MOJlyYeHHBIE 3HAHUS TPU PEHICHUH TMPAKTUYECKUX 3a4ad, IO0JIb30BaThCS
MaTeMaTUYeCKUM WHCTPYMEHTapueM, MPOU3BOAUTH BBIYUCICHUS, AaHAIU3
pe3yJIbTaTOB, JENaTh BIBOIBI.

KOHTposIb 3HAHMI OCYIIECTBIIAETCS B MPOLECCE TEKYIIEro KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTALUH.

Texymuii KOHTPOJb NTPOBOAUTCA B paMKaxX BpPEMEHH, OTBEIEHHOTO Ha
TUCIUIUIMHY. Pe3ynbTaThl TEKYIIET0 KOHTPOJS YYHUTHIBAIOTCS MPHU TOABEACHUU
UTOTOB TI0 TUCIUTUIHHE.

N3yuenue o0011e00pa3oBaTebHON y4eOHONM JUCHUIUIMHBI «MareMaTukay
3aBepIlaeTCs MOJIBEICHUEM UTOTOB B (JOpME 3K3aMeHa B paMKax MPOMEKYTOYHOU
aTTectanuu oOydarmmxcs B mporecce ocBoeHuss ocHoBHoit OIIOII CIIO ¢
MOJTy4YE€HHUEM CPEIHET0 00111er0o 00pa3oBaHusl.

DK3aMeH M0 AUCLUUIIMHE IPOBOJUTCS B CIIELUAIBHO OTBEIEHHOE BpEMSI.



MECTO YUEBHOMH JUCIHUNJIUHLI B YYEBHOM ILVIAHE

VYuebnas mucnumimHa «MaTemMaTukay SBIAETCS YYEOHBIM TPEAMETOM
oOsi3aTenpHOM TpenMeTHOM oOmactu «Marematuka u uHpopmarukay OI'OC
CpemHero o0Iero oopa3oBaHuUs.

B komnemxe, peanusyroiuii 00pa3oBaTeabHy0 MPOrpaMmy CpeIHEro oOiero
obpazoBanust B mpeaenax ocBoeHuss OITOII CIIO na 6Ga3e OCHOBHOIrO OOIIETrO
o0pa3oBaHus, ydyeOHas JTUCIIMIUINHA «MaremaTtuka» u3yyaercs B
obmieoOpazoBatenbHOM 1ukie yueOHoro miana OITOIT CITO na 6a3e 0CHOBHOIO
oO1ero odpa3oBaHus ¢ nmojayueHueM cpeanero oouero oopazosanus (IIICC3).

B yueonsix mnanax INIICC3 yyebHas auciurinHa «MaTeMaTuka» BXOJIUT B
cocTaB 00IIMX 00I11e00pa30BaTENbHbIX YUEOHBIX NUCHUIUIMH, (POPMUPYEMBIX U3
00s13aTeNbHBIX MpeaMeTHbIX obsacteit @I'OC cpennero obiiero oopa3oBaHus, s
cnennagbHocteii  CIIO cooTBercTByrOmIero mnpoduis mnpodeccrnoHalIbHOTO
o0pa3oBaHUs.
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PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoeHnue copepkanus yaeOHOM JUCTMTUINHBI «MaTteMmaTtnkay obecreunBaeT
JTOCTIKEHHUE 00YUYaIOIUMHUCS CIICAYIONINX Pe3yabTATOB:

® JIMYHOCTHBIX:
— c(hOpMHUPOBAHHOCTH NIPEJICTABICHUI O MaTEMATHKE KaK YHUBEPCATHHOM SI3BIKE
HAyKH, CPEJCTBE MOJICIUPOBAHUS SBICHUNA M TPOIECCOB, HACIX M METOoAax
MaTeMaTHKH;
— TIOHMMaHWE 3HAYUMOCTH MAaTE€MAaTWKH I HayYHO-TEXHHUYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K YacTh OOIIeYeI0BeUeCKOn
KyJbTYphl 4Y€pe3 3HAaKOMCTBO C HMCTOpWEH pPa3BUTHUS MATEMATHUKH, SBOJIOIHCH
MaTeMaTHYECKUX HJICH;
— pa3BUTHE JIOTUYECKOTO MBINIJICHUS, IPOCTPAHCTBEHHOTO BOOOpPaKCHUS,
ATOPUTMHYECKOU KYJIBTYPBI, KPUTHYHOCTH MBIIIUICHHUS HA YPOBHE, HEOOXOIUMOM
U Oy TyTien mpodecCHoHaTbHON ACSITEIBHOCTH, IS IPOIOJDKEHUS 00pa30BaHUS
U caMO0Opa30BaHuUs;
— OBJAJCHHE MATEMAaTUYECKUMM 3HAHUSIMH U yMEHUSMU, HEOOXOJUMBIMH B
MOBCEHEBHON  JKM3HU, JJII OCBOCHHS CMEXKHBIX ECTECTBEHHO-HAYYHBIX
JUCHUIUIMH W JAUCHUIUIMH  NpOodeCCUOHATBHOTO IUKJIA, IS TOJy4YeHUs
oOpazoBaHusi B 00nacTsAx, HE TpPeOyONMX YIUIYOJICHHOW MaTeMaTHu4eCcKou
MOATOTOBKU;
— TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YKCJIE CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUW BCEH JKU3HHU; CO3HATECIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO0 KaK YCIOBHUIO YCIEIIHONW MNpodecCHOHANIbHON U OOIIECTBEHHOU
NEeSATEeTLHOCTH;
— TOTOBHOCTbH M CIIOCOOHOCTH K CAMOCTOSITENIbHON TBOPYECKOM M OTBETCTBEHHOMU
JIeSITEIIbHOCTH,
— TOTOBHOCTHh K KOJUIEKTMBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B
oOpaszoBarenbHON,  OOIMIECTBEHHO  MOJIE3HOM,  Y4eOHO-HMCCIEAOBATEIIbCKOM,
MIPOCKTHOM U JPYTUX BUAX ACATEIBHOCTH;
— OTHOIIICHHE K MPO(PECCHOHAIBHON JNeATEIIFHOCTH Kak BO3MOKHOCTH yJacTHS B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIECHAIIMOHATHHBIX
npo0bJiem;

e MeTampeaMeTHbIX:
— YMEHHE CaMOCTOSITEIIbHO OMPEIEIATh IEH IEATSIbHOCTH U COCTABIISATH TIIaHBI
NEeATEeTHLHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISITH, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEATEIHHOCTH, HCIIOIH30BATh BCE BO3MOXKHBIC PECYpChl IS
JTOCTIDKCHMSI TIOCTABJICHHBIX IIeJIeH W peaju3aluy IUTAaHOB JCSTEIHHOCTH;
BBIOMPATH YCIIEITHBIC CTPATETUH B PA3IMYHBIX CUTYyAIHsX;
— YyMEHHE TPOAYKTHBHO OOIIaThCsl W B3aWMOJACHCTBOBATH B  IPOIECCE
COBMECTHOM  JICATEIBHOCTH, YYUTHIBaTh TMO3UIMH  JIPYTUX  YYaCTHHUKOB
NeATeIbHOCTH, Y(PGhEKTUBHO pa3peniaTb KOHPIUKTHI;
— BIIaJICHWE HaBbIKAMHM  [IO3HABATEIBHOW, Y4E€OHO-UCCIEOBATEIbCKON U
MPOCKTHOM JESATEIHHOCTH, HABBIKAMH pPa3pelieHus] MpoOsieM; CIOCOOHOCTh U
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TOTOBHOCTB K CAMOCTOSITEIBHOMY ITOMCKY METOAOB PEIICHHUS MTPAKTUICCKHUX 3a]1a4,
MPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHNUS,
— TOTOBHOCTh H  CIOCOOHOCTP K  CaMOCTOSTEIbHONW  HMH(OPMAIMOHHO-
MO3HABATEIILHON JIEATEILHOCTH, BKIIIOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHPOPMAIMKA, KPUTHYECKH OIICHWBAaTh W HWHTEPIPETHPOBATH
UHPOPMAITHIO, TIONYYaEMYIO U3 Pa3IMIHBIX HCTOYHUKOB;
— BJIAJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO U TOYHO W3JIarath
CBOIO TOYKY 3PEHUs, UCTIOIB30BaTh a/ICKBATHBIC S3bIKOBBIC CPEJICTBA;
— BIIQJICHWE HaBBIKAMHU  I[IO3HABATENBHOW  pediekcuu Kak  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM ¥ MBICIUTENBHBIX TIPOILECCOB, WX PE3yJbTaTOB U
OCHOBAHW, TPAHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENLHBIX 33/1a4 U
CPEIICTB JIJISl X TOCTHKCHUS;
— IEJIeyCTPEMJICHHOCTh B TIOMCKAX W MPUHATHH PEIICHUN, COOOPa3HTEIILHOCTD U
UHTYHIUS, PAa3BUTOCTh IMPOCTPAHCTBEHHBIX TPEICTaBICHUN; CIIOCOOHOCTH
BOCITPUHUMATh KPACOTY U TAPMOHHUIO MHPA;

® MpeIMeTHbIX:
— c(hopMuUpOBaHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YacTh MHUPOBOMU
KyJbTypbl W MECT€ MATeMaTHKA B COBPEMEHHOW IMBUJIM3AlUM, CIIOCO0axX
OIMCAHMS SBJICHUH pealbHOTO MUPa Ha MAaTEMaTHIECKOM SI3bIKE;
— c(opMUPOBAaHHOCTh TIPEACTABICHHA O MATEMATHYECKUX TOHATHSAX Kak
BOKHEUIITUX MAaTEeMAaTHYCCKUX MOJCISIX, TO3BOJSIFOIIUX OINMHUCHIBATH M HM3ydaTh
pasHBIC TPOIECCHl M SBJICHUS, IMMOHUMAaHHUE BO3MOYKHOCTH aKCHOMATHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPU;
— BIIQJICHUE METOJAaMH JOKa3aTeIhCTB W aJTOPUTMOB DEIICHUS, YMEHHUE WX
MPUMEHSTh, TPOBOJUTH JOKa3aTeIbHBIE PACCYKICHHSI B X0 PEIICHUS 3a/1a4;
— BIIQJCHUE  CTAHJAPTHBIMH  TpPHEMaMH  pEIICHUS  pallMOHANBHBIX U
WUPpAMOHATBHBIX, IOKA3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUICCKUX YPaBHEHUN
¥ HEPAaBCHCTB, UX CHUCTEM; MCIOJb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM YHCIIC JUIsl TIOWCKAa MYTH PEIICHHS M WLTIOCTPAIlU PEIICHHs] YPaBHCHUU U
HEPABEHCTB;
— c(opmMupoBaHHOCTH PEICTABICHUM 00 OCHOBHBIX MOHSITUSX
MaTEMaTUYECKOro aHaJIM3a M WX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh
noBeZieHue (DYyHKIMI, MCIOJIb30BaHUE TMOJYYEHHBIX 3HAHUW JUIsl OMHCAHUS U
aHaJIM3a peaIbHbIX 3aBUCUMOCTEH;
— BIIQJICHUE OCHOBHBIMU TIOHATUSIMH O IIOCKUX U TIPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (UTYpax, UX OCHOBHBIX CBOMCTBAX; COPMHUPOBAHHOCTh YMCHHUS
pacro3HaBaTh reoMeTpudeckne (PUrypsl Ha YepTekax, MOJCIAX W B PEaTbHOM
MUpE; MPUMEHECHHE M3YYEHHBIX CBOWCTB T€OMETPUUYCCKUX (PUTYp u HOpMyIT s
pelIeHus TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJICPIKAHUEM;
— c(opMuUpOBaHHOCTh MPEJCTABICHUN O TpOlecCax U SBICHUAX, HWMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpE,
OCHOBHBIX TMOHSTUAX 3JEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHHI HAXOIUTh U
OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITHA B TMPOCTEUIINX MPAKTHUYECKHUX
CUTYaIHsIX 1 OCHOBHBIC XapaKTEPUCTHKHU CITyYalHBIX BETUUNH;
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— BJIAACHUC HABBIKAMH HCIIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMm IIpH
pEIICHNN 3a7a4 (COoLMalbHO-3KOHOMHUYECKHH MNpopmib OpUEHTHpyeT Ha npodeccun,
CBSI3aHHBIC C COLMAIBHON chepoll, puHaHCaMH U SKOHOMHUKOM, ¢ 00paboTKoi MHpOpMaLuH, ¢
TakKUMH cepamMu  AEATENbHOCTH, KaK YIpaBlIeHHE, MPEeIIpUHAMATENIbCTBO, pabdoTa ¢
dunancamu’)

! ITpumepnas ocHOBHAS 0Opa3OBaTENBHAS MPOTPAMMA CPEIHEN0 OBIIEr0 06pa30BaHNs, OTOOPEHHON PElTeHIeM (BeaepambHOTO
y4e0HO-MEeTOJUIECKOro 00beAMHEHHMS 110 001IeMy 00pa3oBaHHIO (IIpoTokoa oT 28 mioHs 2016 . Ne 2/16-3)
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COJIEP)KAHUE YUEBHOW JUCHMILIAHBI

BBenenue
MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX
U MOPaKTUYECKON JedaTrenbHOCTU. llenmn u 3amauM U3ydyeHUs] MaTeMaTUKU TpH
ocBoeHnu cruenuaisaoctu CIIO.

AJITEBPA
Pa3Burne moHsTHMA 0 umciae. llenpie w©  panuoHaNbHBIE YHUCIIA.
JletictButenpsHbie uncia. Kommiekcusie uncina. [IpubmmkeHHbIe BRIYUCICHHUS.
IIpakTuyeckue 3aHATHS
° I[13 1. Apudmernyeckue JneicTBus Haj uuciamu. Haxoxnaenue
NPUOJIMKEHHBIX 3HAYEHUI BETUYUH U MOTPELIHOCTEH BbIUMCIECHUN (20COIIOTHOM
U OTHOCUTEIbHOM). CpaBHEHHE YMCIIOBBIX BBIPAKEHUN.

Kopuu, crenenu u jgorapugmsl. Kopun u crenenu. KopHu HatypanpHOU
CTEINEHU U3 YKCIIa U UX cBOMCTBA. CTENEHU C pallMOHAIIBHBIMU MOKA3aTENSIMU, UX
cBoiictBa. CTEMEHH C JIEMCTBUTEIBbHBIMHU MOKa3arensiMu. CBONCTBA CTENEHU C
JEUCTBUTENBHBIM MOKa3aresieM. llokasarensHble ypaBHeHus. HMppaunnoHaibHbIE
ypaBHEHUS.

Jlorapu¢gm. Jlorapudgm uyucaa. OcHoBHOE JorapuMUUYECKOE TOXKICCTBO.
Jecsatuunbie u HaTypaibHble Jorapudmbl. [IpaBuna aeicTBuil ¢ morapupmMamu.
[Tepexon k HOBoMy ocHOBaHuIO. JlorapudmMuuecke ypaBHEHUS U HEPABEHCTBA.

IIpeoOpa3oBanue ajaredopamveckux  BbIpaxeHuii. [IpeoOpazoBanue
palMOHAJIbHBIX, HMppalrOHaIbHBIX, CTETIEHHBIX, MOKa3aTEIbHbBIX 151
J0Tapu(PMUUYECKUX BBIPAKECHUIA.

IIpakTuyeckue 3aHATHS
e [I3 2. BbluucneHue M CpaBHEHUE KOpHEW. BBINOTHEHHWE pacyeToB C
paavKanamu.

° I13 3. HaxoxeHue 3HAYCHUI CTENEHEW C pallMOHAIBHBIMU MOKAa3aTeIIMHU.
CpaBHEHUE CTETICHEN.

e [I3 4. IlpeoOpazoBaHue BBIPAXKEHUM, COJEpKAUUX CTENeHU. PernieHue
MPUKJIAHBIX 33/1a4.

e I3 5. Haxoxnenue 3HaueHH Jorapudma mno mpou3BOJILHOMY OCHOBAaHHIO.
[lepexonq oT omHOro oOcCHOBaHUS K Jpyromy. IIpuOnukeHHbIE BbIYUCICHUS.
Peuienne npukiagHbIxX 3a1a4.

e I3 6. JlorapudpmupoBanue u MOTSHIIMPOBAHKE BHIPAKCHUNA. Bhrancienue u
CpaBHEHHUE JOrapu(MoB.

e [JI3 7. Pemenue ypaBHeHHW. PelieHue uWppalMOHAIBHBIX YpaBHEHUM.
Pemmenne nokazarenbHbIX ypaBHeHH. Perenne norapumMuueckux ypaBHEHHI.

IF'EOMETPUsA
IIpsiMble U IUIOCKOCTH B NMPOCTpPaHCTBe. B3anMmHOE pacrnosioxkeHue ABYX
OpsMBIX B mpocTpaHcTBe.  [lapamienbHOCTh  HpsMOM M TUIOCKOCTH.
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[TapannenbHOCTh IUIOCKOCTEU. [lepneHaUKYIApHOCTh MNPSIMOW M MIJIIOCKOCTH.
[leprieHIUKYIISIp M HAKJIOHHASA. YTOJ MEXKIY NPSAMOU U IUNIOCKOCTBIO. JIByrpaHHbIN
Yrojl. YTON MeXAy IUIOCKOCTAMH. [lepnenaukynsspHOCTh ABYX INIOCKOCTEW.
['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUICNIbHBIM MEepeHocC,
CUMMETPUS OTHOCUTENBHO IIIIOCKOCTH. [lapamnensHoe npoextuposanue. Ilnomans
OpTOrOHANILHOM npoekiuu. 300pakeHne npocTpaHCTBEHHBIX QUTYD.
I[IpakTHyeckue 3aHATHSA
e [I3 8. IIpu3Haky B3aMMHOTO PACIOJIOKEHHUS NPSIMBIX. YTOI MEXAY NPSIMBIMHU.
B3anmHO€ pacnoyioxkeHne NpsIMbIX U TWIOCKOCTEN. [leprieHauKyisip 1 HaKJIOHHAS K
IJIOCKOCTU. YTON MEXIAy INpsAMOM M IUIOCKOCThIO. Teopembl O B3aMMHOM
pacIoyoKEHUM NPSIMOM M IUIOCKOCTH. TeopeMa O Tpex NEPHEHIUKYJIIpax.
[Ipu3Haky 1 CBOMCTBA MAPAIUICIIBHBIX U NEPIECHIUKYIISPHBIX IIJIOCKOCTEH.
e [I3 9. PaccrossHue OT TOYKHA JO IUIOCKOCTH, OT MPSIMOMl 1O IJIOCKOCTH.
PaccTosinue Mexy IIIOCKOCTAMH, MEXKAY CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY
IPOU3BOJIBHBIMU (PUTYpPaMH B IPOCTPAHCTBE.
e [I3 10. BsauMHOe pacrnosiokeHHre nMpocTpaHCcTBeHHBIX puryp. [lapamiensHoe
IIPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O IIOMAau OPTOTOHAIIBHOW TPOEKIIUN
MHOT'OYTOJIbHUKA.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

DJieMeHTbl KOMOMHATOPUKU. OCHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1a4u
Ha MOJACYET YHMCJIA PAa3MEIICHUN, NIEPECTAaHOBOK, coueTaHuil. Pemenue 3amau Ha
nepebop BapuantoB. dopmyna OuHoma Hrpiorona. CBoiicTBa OMHOMHHAIBHBIX
koaddurmentoB. Tpeyronpauk [Tackans.

IIpakTUyeckue 3aHATHS
e JI3 11. Hcropuss pa3BuTUsi KOMOMHATOPUKH, TEOPUM BEPOATHOCTEH U
CTATUCTUKU U UX POJIb B PA3IMUHBIX cepax YeJIOBEUECKON KUZHEACATEILHOCTH.
[IpaBuna koMOuHaTtopuku. PelieHne KOMOWMHATOPHBIX 3anad. Pa3menneHus,
COYETaHHUS U MEPECTAHOBKH.
° I13 12. bunom Herotona u TpeyroyibHuK ITackans.
e [I3 13. PemieHne npukiaaHbIX 3a1a4.

I'EOMETPUA

Koopannatel n BekTopsbl. [IpsiMoyronbsHas (1ekapToBa) cucteMa KOOpAUHAT
B IIpocTpaHcTBe. POpMyJla pACCTOSIHUSA MEXKIAY JBYMsS TOYKAMH. Y PaBHEHUs
cdepbl, TNIOCKOCTH U TpsiMOil. Bektopel. Moaysnbs BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHre BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO
HaIlpaBJICHUAM. YTOJ MEXIy ABYyMs Bekropamu. lIpoekuus BexkTopa Ha OCh.
KoopauHatel BekTopa. CkansipHOE NpOU3BEACHHE BEKTOpOB. lcnonb3oBaHue
KOOPJMHAT U BEKTOPOB IIPH PEUICHUU MAaTEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4.

IIpakTuyeckue 3aHATHS
e JI3 14. Bexropsl. [leiictBua ¢ BekTopamu. JleWCTBUS € BEKTOpamu,
3a1aHHBIMU KOOPAUHATAMH.
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e I3 15. YpaBHeHue OKpYXHOCTH, c(ephl, MIOCKOCTU. PaccTosHue Mmexmy
ToukaMu. JlekapToBa cucTreMa KOOpAUHAT B POCTPAHCTBE.

e [I3 16. CxamsipHOoEe IpOU3BEICHUE BEKTOPOB. BEeKTOpHOE ypaBHEHUE MPSIMOM
U 1IockocTH. Vcnosb3oBaHME BEKTOPOB TMPU  JIOKA3aTelIbCTBE  TEOpPEM
CTEpPEOMETPHH.

OCHOBbBI TPUTTOHOMETPUH

OcHoBHble MOHATHUA. PanuanHas mepa yrina. BpamarenbHoe IBUXEHUE.
CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YUCJIa.

OcHOBHBIE TPHUIOHOMETPHYECKHE TOXxKAeCTBA. DOpMyINbl MNPUBEICHHUS.
®opmyibl cnoxenus. Dopmyssl yasoenus. @opMysibl MOJOBUHHOTO yIJIa.

IIpeoOpa3oBaHusi NpPOCTEHIINX TPUTOHOMETPUYECKHX BbIPAKEHU.
[TpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUYECKUX (YHKIMHA B NPOU3BEICHUE U
IpOU3BENEeHUsI B CyMmMMy. BbIpakeHue TpuroHomerpudyeckux (GyHkuuid dvepes
TaHI'€HC ITI0JIOBUHHOTO apryMEHTA.

Tpuronomerpuyeckue ypaBHeHMsi M HepaBeHcTBa. lIpocreimme
TPUTOHOMETPUYECKAE YpPAaBHEHUA. METONBl pElEeHUus TPUTOHOMETPUYECKUX
ypaBHeHMH. [IpocTeiire TpUroHoMeTpUYECKUE HEPABEHCTBA.

OoOparHble TpPUroOHOMeTpUYecKHe (YHKUUM. APKCHHYC, apKKOCHHYC,
apKTaHI'EHC.

IIpakTHyeckue 3aHATHSA
e [I3 17. Pannanuselil MmeToa U3MEpEeHUs yTioB BpaileHus. CBs3b C TpalyCHOM
MEPOWU.

e II3 18. OcHOBHBIE TPUTOHOMETPUYECKUE TOXJeCTBA. DOPMYJIBI CIIOKEHUS,
yaBoenus. IIpeoOpazoBaHne CyMMBbl TPUTOHOMETPUYECKHMX  (PyHKIHMNA B
npousBenenue. [IpeobpazoBanue mponsBeneHrs TPUTOHOMETPHUECKUX (DYHKIIUH B
CyMMYy.

e JI3 19. Ilpocreiimme TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPUYECKUE PYHKIIUU. APKCUHYC, aPKKOCUHYC, apKTAHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

@Oyuxknuu. OO6nacTb omNpeneneHuss M MHOXKECTBO 3HA4YEeHHM; rpaduk
GbyHKIMH, TOCTpOeHUE TPpaPuKOB HYHKIMM, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMU.

CBoiicTBa Gynxkumm. MOHOTOHHOCTb, YETHOCTbD, HEYCTHOCTD,
OTPaHUYCHHOCTh, TEPUOAUYHOCTh. [IpOMEXyTKHM BO3pacTaHusi W YOBIBaHUS,
HauOoJblliee W HaWMEHBIIEe 3HAYeHUs, TOYKH OJIKcTpemyma. [padudeckas
uHTepnperamus. [Ipumepsl GYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peajbHBIX
mpoiieccax U sABIeHUsAX. Apudmerndeckue orneparuu Haj QyHkiusmu. CroxHas
bynkms (kommosuius). [loHaTre o HempepbIBHOCTH (PYHKITUH.

Oo6patHblie pynkuuu. O6acTh onpeaeseHus U 00J1acTh 3HAYCHHU 00paTHON
¢bynkuuu. ['paduk oOpaTHON PyHKIUU.

CreneHnble, noka3zartejibHbIe, JorapugmMudeckue U
TpUroHoMerpudeckue pynkuuu. O0paTHbie TPUrOHOMeTPUYecKHe (PYHKIMH.
Onpenenenus PyHKIUMA, UX CBOWCTBA U TpaUKH.
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ITpeoOpa3zoBanus  rpadukoB. IlapamnenbHblii  NEPEHOC,  CHUMMETPUS
OTHOCHUTEIBHO OCEH KOOPAMHAT MU CUMMETPHsI OTHOCUTEIBHO HAadajla KOOPIWHAT,
CUMMETPHUS OTHOCUTENIBHO NPSIMOM y = X, PaCTSDKEHUE M CXKATHE BAOJb OCEU
KOOpAUHAT.

[TokazarenbHble, Jorapumuueckue, TPUTOHOMETPUUECKHE YpaBHEHUS W
HEPABEHCTBA.

IIpakTuyeckune 3aHATHS

e [I3 20. Onpenenenue ¢pynkuuu. Iloctpoenne u ureHue rpadukoB QyHKIUH.
UccnenoBanue ¢ynkuuu. O6parabie GyHkuuu v ux rpapuku. HempepbiBHbie U
nepuoauyeckue (GyHkiuu. CBoilcTBa JMHEWHOM, KBagpaTUYHOM, KYyCOYHO-
JUHEHHOW u apoOHo-muHelHoW ¢yHkiuid. CBolicTBa U Tpadukud CcuHYycCa,
KOCHHYCa, TAaHT€HCca U KoTaHreHca. OOpaTHbIe TPUTOHOMETpUUYECKUEe (QYyHKIUH.

o [II3 21. TlpeoOpazoBanusi rpaduka QpyHkiuu. ['apMoHUYECKHE KoJeOaHUsI.
[Mpuknagneie 3amaun. [lpumepbl (QYHKIIMOHANBHBIX 3aBUCUMOCTEH  MEXKIY
NEPEMEHHBIMH B PEAJIbHBIX MPOIeccax U3 CMEXKHbBIX TUCIUILIMH.

T'EOMETPUSA

Muororpanauku. Bepuunbsl, peOpa, rpaHu MHoOrorpaHHuka. Pazseprka.
MHororpansbsie yribl. Beimykibsle MHOTOrpaHHUKH. Teopema Oinepa. Ilpuzma.
[Ipsmasg u HaknoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. KyoO.
IIupamupa. IlpaBunbHas nupamuga. YcedeHHas nupamuzaa. Terpasap.
CummMmerpuu B KyOe, B nmapajuienenunene, B npusme u nupamuze. Cedenus kyoa,
npu3Mbl U nupamuabl.  [IpeactaBieHne O TPaBUIIBHBIX MHOTOIPaHHUKaX
(TeTpannpe, ky0Oe, OKTadIpe, A0JIeKadAPe U HKOCAIPE).

Tena u moBepxHocTH BpameHus. [{unmvHap U KoHyC. YCEYeHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas IMOBEPXHOCTb, OOpasyromiasi, pasBeprka. OceBble
CEUEHHUs1 U CeueHus, napajuiesbHble ocHoBaHuto. Illap u cdepa, ux cedenus.
KacarenbHas minockocTs K cdepe.

N3mepenuss B reomerpunm. OO0beM u ero wusMmepenue. HHrerpanbHas
bopmyna odbema. @opMyibl 00beMa KyOa, MPSAMOYTOIBHOIO MapajulelenuIea,
IpU3MBbI, HTUIUHAPA. DopMyIibl 00beMa MUpaMUIbl U KOHyca. DopMyIibl IIOIIAIN
MOBEPXHOCTEH IMIMHpPA U KoHyca. DopMyIbl oObeMa mapa v miom@anu cheps.
[TomoGue Ten. OTHOMICHMS TUIOIIAICH MTOBEPXHOCTEH N 00bEMOB MOAO0HBIX TE.

IIpakTuyeckue 3aHATHS
e [I3 22. Paznuunble BUIBI MHOTOrpaHHMKOB. Mx wu3obpaxenus. CeueHus,
pa3BEpPTKH MHOTOI'PAHHUKOB.

e II3 23. Buael cummerpuid B npoctpaHcTBe. CHUMMeETpUs Ted BpalleHUus U
MHOTOIPaHHHUKOB.
° I13 24. Beruucnenue miomaaei u 00beMoB. [1nomans MOBEpXHOCTH.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
IMocaenoBareqabHocTH. CnocoObl  3a7aHus U CBOWCTBA  YMCIIOBBIX
IIOCJIEIOBATEIbHOCTEM. ITonstne 0 npenaese IIOCJIEIOBATEIBHOCTH.
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CymecTBoBaHME TIpeAeia MOHOTOHHOM OTrPAaHMYEHHOM MOCIEA0BATEIbHOCTH.
CyMMupoBaHue nociieoBaTenbHOCTeH. beckoHeUHO yObIBaroIIasi reoMeTpruiecKas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. IlousTue 0 Mpou3BOAHON (YHKIMHU, €€ TE€OMETPUUECKUI U
buznyeckuit cMbica. YpaBHEHHE KacaTeabHOU K rpaduky pyukuuu. [IponsBognsie
CYMMBI, Pa3HOCTH, MNPOU3BEACHMS, YacTHOro. IIpoW3BOAHBIE OCHOBHBIX
aeMeHTapHbIX QYyHKIUN. [IpumMeHnenne mpou3BOAHON K MCCIETIOBAaHUIO (QyHKIIAN
u mnoctpoeHuto rpaduxkoB. I[IpousBoaHbie 00paTHOW (GYHKIMU U KOMIIO3UIIUU
bynkuuu. [Ipumeps! HCoOab30BaHUs TPOU3BOAHON JIs1 HAXOXKACHHS HAUTYUYIIEro
pelieHusl B MPUKIAIHBIX 337adax. Bropas mpousBoaHas, €€ T€OMETPUUYECKUN U
busnueckuit cMmbica. HaxoxaeHue ckopocTH Juisl Ipoliecca, 3aJaHHOTo popMyion
U rpaduxom.

IIpakTnyeckue 3aHATHS
e JI3 25. YucmoBasg mociaeaoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHus, BEIYMCIICHHS
WICHOB TrocienoBarenbHocTH. llpenen mocnenoBaTensHOCTH.  beckoHEdHO
yObIBaIoIasi TEOMETPUYECKAsi IPOrPECcCusl.

e I3 26. IIpousBomHas: MEXAHWUYECKHUA M TEOMETPUYECKUM  CMBICI
npousBoaHou. IlpaBuna nuddepenuupoBanus. @opmyibl audpepeHIrnpoBaHuUs.
VYpaBHeHue kacaTenabHOW B oOuiemM Bujae. Tabnuua nmpou3BOJHBIX 3JIEMEHTApPHBIX
GyHKLIMA.

e [I3 27. UccnenoBanue (PyHKIMHA ¢ MOMOIIBLIO MPOM3BOAHON. HaxoxnaeHue
HauOO0JIbIIEro, HAMMEHbIIETro 3HaueHus. HaxoxxaeHne skcTpeMalbHbIX 3HAUEHUN
GyHKIMH.

IlepBooOpa3nass u wuHTerpaj. Tabnuua HeONpeneIeHHbIX HWHTETrPaioB.
Mertoasl HaxoxaeHuss HHTErpanoB. OmnpenenieHHbId uWHTerpan. IIpumeHeHue
ONPENETICHHOT0 HHTErpaia sl HaX0KAEHUS MJI0IAI KPUBOJIMHEHHON TpaIeuuu.
®opmyna Herotona-Jleitonuna. [Ipumepsl npuMeHeHUs: MHTErpana B (U3MKE U
Ir€OMETPUHU.

IIpakTH4yeckue 3aHATHS
e [JI3 28. MHnurerpan. IlepBooOpa3nasi. Teopema HproTona-JIeiOHuna.
[IpuMeHeHre nHTerpana K BHIYUCICHUIO (PM3HMUYECKUX BEJIMYMH U TUIOIIAIeH.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUA
BEPOSITHOCTEMN

JJjieMeHTBI TeopuM BeposiTHOcTed. CoObITHE, BEPOSITHOCTH COOBITHS,
CIIO)KEHHE U YMHOXXEHHME BeposTHOCTEH. [loHsATHE O HE3aBUCUMOCTHU COOBITHM.
JluckpeTHass ciydaliHas BEJIMYMHA, 3aKOH €€ pacnpencsieHus. YucioBble
XapaKTePUCTHKHU JUCKPETHOH ciyyailHoW BennyuHbl. [loHsATHE 0 3aKOHE OOJIBIINX
qucel.

JIeMeHTbI MaTeMaTH4ecKOH craTucTukM. IlperncraBieHue AaHHBIX
(Tabmunel, guarpammbl, Tpaduku). [eHepanbHas COBOKYIHOCTb, BBIOOPKA,
cpenHee apugpmernueckoe, MmeauaHa. lloHstue o 3amavax MaTeMaTH4YECKOU
CTaTUCTUKU. PemeHue npakTHYeCKuX 3a7ad ¢ NPUMEHEHHEM BEPOSTHOCTHBIX
METOJOB.
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IIpakTu4eckune 3aHATHSA
e [I3 29. Knaccuueckoe ornpejereHue BepOsiTHOCTH, CBOMCTBA BEPOSITHOCTEH,
TeopeMa O CymMMe BeposTHocTeu. llpencraBineHne YHCIOBBIX — JaHHBIX.
[Ipuknanssie 3anaun. Beraucnenue sepostHocTel. [Ipuknanasle 3anayn.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M cHCTeMbl YpaBHeHMH. PalmoHanbHble, UppaLMOHAJIBHBIC,
MOKA3aTEJIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS M CUCTEMBbI. PaBHOCHUIIBHOCTD
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PEIICHUs (Pa3jioKeHUe
Ha MHOXWTEJM, BBEJIECHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, rpaduyecKuid
METO]I).

HepaBencrBa. PanuonanbHble, HppalMOHAIbHBIC, IIOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELICHMUS.

Hcnoab3oBanue CcBOMCTB M rpapukoB (GYHKUMHA [PU PelICHUU
yYPaBHEeHUIl U HepaBeHCTB. MeToa uHTEpBasioB. M300paxenue Ha KOOPAMHATHON
IJIOCKOCTH MHOXKECTBA PEUICHWHM yPaBHEHMM M HEPAaBEHCTB C  JAByMs
IIEPEMEHHBIMU U UX CUCTEM.

IIpakTHyeckune 3aHATHS
e II3 30. Kopuu ypaBHenuii. PaBHOCUIBbHOCTH ypaBHeHUH. [IpeoOpazoBanue
ypaBHeHUM. (OCHOBHBIE TIPUEMBI pELIEHUs ypaBHEHHWW. PemeHnne cucrem
ypaBHeHu#. Mcnonb3oBaHue CBOMCTB M rpadukoB (QYHKIMI [ pelieHus
YPAaBHEHUM U HEPABEHCTB.
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Tembl pedpepaToB (I10KJIAA0B), HCCIAEA0BATETLCKUX MMPOECKTOB

Anrebpa B urpax

Benukas wim nocneaHsst TeopemMa

«Hauana» EBxinma

Ku3Hb 1 BKJIaJl B HAYKY U3BECTHBIX MATEMATHUKOB
3HaMEHUTBIC 3a7a4U IPEBHOCTH

30JI0TOE CEUEHUE

MHoroo0pa3sue uncen

Jleonapna Diinep

Maremaruka B apesHen [ penun

. MaremaTuka B IpeBHEU U CpeIHEBEKOBOU MHanu
. MaremaTurka B IpeBHEM U CpeHEBEKOBOM Kutae
. MaTremartnka BOKpyT Hac

. Maremaruka /[peBHero BaBuiiona

. Maremaruka /[peBnero Erunra

. Maremarnueckass UHIyKLUs

. HeeBximmaoBa reomerpust

. llepnoanszanus uCTOpUN MaTeMaTUKU

. IIpocTeie yucia

. CuMMeTpusi B MaTEMaTUKE

. TpaHncueHaeHTHBIEC YKCla

. Gunocodus MmaTeMaTUKH

. Uucna Karanana

. Hucna ®uboHauuu

. Hucno &t

. OBapucrt ['anya
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanusi 001e00pa30BaTEIbLHON YICOHON TUCIIUTLTNHBI
«Marematuka» B npenenax ocsoeHusi OIIOII CIIO nHa 6a3e OCHOBHOTO OOILErO
oOpa3zoBanmsi ¢ ToilydeHHeM cpeaHero obmiero ooOpazoBanus (IIIICC3) mo
cnenuajgdbHocTd 43.02.14 T'ocTHHHMYHOE J€JI0 COIHAJTBLHO-)KOHOMHYECKOIO

npoduist mpodeccuoHaTbHOTO 00pa30BaHUs COCTABIISET:
O06bem oOpa3oBaTeabHON HArpy3kw oOydarommuxcs — 234 4., BKJIIOYas MPAKTUUYECKHE

3aHsTHs 60 yac.; KOHCyJIbTauu — 6 yac., 5Kk3aMeH — 6 yac.

TEMATHUYECKWM IJIAH
Ob6beMm
HaunmenoBanue paznena o0OpasoBarenbHON Hpaxruueckue
HarpysKi 3aHATUS

Beenenue 2 0
Pa3Butre MoHATHA O YKCIIe 10 2
KopHu, crenenu u orapu@Mel 28 12
[IpsiMbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE 20 6
KombunaTtopuka 12 6
KoopanHatsl 1 BEKTOPBI 16 6
OCHOBBI TPUTOHOMETPUH 32 6
@yHKUIUHU U TpadUKH 18 4
MHOTrOrpaHHUKH M KPYTJIbIE TENa 26 6
Hauayia MmaTeMaTnueckoro anainmsa 24 6
WNHTterpan u ero npuMeHeHne 14 2
DNEMEHTBI TEOPUH BEPOSITHOCTEN U MaTEMaTH4YECKON 12 2
CTaTHCTUKH
YpaBHEHHUS M1 HEPABEHCTBA 20 2

Bcero 234 60
KoncynbTanuu 6
[IpomesxyTouHas arrecrauus B popMe IK3aMeHa 6

Htoro 246 60
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XAPAKTEPUCTHUKA OCHOBHbLIX BUJ1OB AEATEJBHOCTHU

OBYYAIOIIUXCA

Coaepsxanue o0y4eHust

XapakTepucTHKAa OCHOBHBIX BU/0B J1eSIT€ILHOCTH
o0yuaromuxcs
(Ha ypoBHe y4eOHBIX JeiicTBHIA)

BBenenne

O3HaKOMJICHHE C POJIBI0 MAaTEMAaTHKH B HayKe, TEXHHKE, SKOHOMHUKE,
WH(GOPMAITMOHHBIX TEXHOJOTHSIX U MPAKTUICCKON JICSATEIBHOCTH.
O3HakOMJICHHE € ICJIIMH M 3aJadyaMd HM3YYCHHS MaTeMaTUKU IPH
ocBoeHny cuenransHoctei CITO

AJITEBPA

Pa3BuTHe NOHATHS 0 YMCIE

Brimonnenue apupmeTnaeckux ASUCTBUNA Hall YUCIIAMH, COUeTast
YCTHBIE B TUCHMEHHBIE TPHEMBI.

Haxosxnenre mpuOImKeHHBIX 3HAYCHUH BEIMYUH U TIOTPEITHOCTEH
BBIYMCIICHUH (a0COMOTHON U OTHOCUTEIIBHOM); CpaBHEHHE YMCIIOBBIX
BBIPaXXEHHH.

Haxoxxnenne ommuboK B IpeoOpa30oBaHMAX W BEIYUCICHHUSIX (OTHOCHUTCS
KO BCEM IYHKTaM IPOTPaMMBbl).

Kopuu, crenenu,
Jorapupmsl

O3HakOMJIEHHE C TIOHATHEM KOpHS N-H CTENEeHH, CBOWCTBAMHU
paZMKaIIOB U IIPABUIIAMHU CPAaBHEHHSI KOPHEH.

@opMyJIMpOBAaHUE  OMNpEJEIEHUd KOpHS U CBOWCTB  KOpHEH.
Brlunicnenne u cpaBHEHHE KOpPHEH, BBHINOTHEHHE NMPUKUAKU 3HAUECHUS
KOPHSL.

[IpeoOpa3oBaHue YUCIIOBBIX M OYKBEHHBIX BBIPAXKCHUH, COIACPKALIUX
pajuKabl.

Broimonnenue pacyetoB 1o (GopMyiaM, COACPKAIIUM pPagUKaibl,
OCYIIIECTBIISISI HEOOXOIUMBIE TTOJICTAHOBKHU U TIPE0Opa30BaHUSI.
Omnpenenenre paBHOCHIBHOCTH BBIpAXEHHH C panukaiamu. Pemrenne
UPpaLOHAIBHBIX YPAaBHEHUI.

O3HaKOMIIEHHE C MIOHATHEM CTETIEHHU C IEHCTBUTEIBHBIM IIOKa3aTeIEM.
HaxoxneHnve 3HaueHWi CTENEeHM, HCTONb3Yyd IpPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEICTBA.

3amuchiBaHUE KOpPHS N-M CTENEHW B BHAE CTENEHH C JAPOOHBIM
MoKa3aTeJieM U Hao0O0pOT.

DOopMyIMpOBAHUE CBOMCTB CTENEHEW. BBIUMCIEHHE CTENEeHEeW ¢
paliOHAIBHBIM  ITOKAa3aTeNleM, BBINOJHEHWE NPUKWIKA 3HA4YEHUS
CTETIEHU, CPABHEHHUE CTENEHEH.

[IpeobpazoBanyie YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COJEPKALIIX
CTETEHH, IPUMEHSA CBOMCTBA. PellieHre Moka3aTeIbHbIX YpaBHEHHUH.
O3HakOMIJIEHHE C IPUMEHEHUEM KOpPHEW U CTENEeHEeN IpU BBIYMCICHUU
CpPEeIHUX, JCIEHUH OTpe3Ka B «30JI0TOM CEUCHHHW». PemeHue
MIPUKJIAJHBIX 327144 Ha CJIOKHBIE TPOLIEHTHI.

IIpeoOpa3oBanue
ajredpanyecKux BbIpasKeHU I

BrimonHeHne mpeoOpa3oBaHMil BEIpAXCHHH, TpPUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOMCTBAMH CTETICHEH U JIOTapr(MOB.

OnpeeneHne 00IacTH IOMYCTUMBIX 3HAYEHUH JIOTapU(PMUIECKOTO
BEIpaxkeHHs. Perienue iorapudMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUUA

OcHOBHbIE MOHSATHUS

W3ydyenne paauaHHOTO METO/Aa W3MEPEHHs YTJIOB BpALICHHUS W WX
CBSI3W C TpamaycHOW wMepoid. M3oOpakeHuWe YrioB BpaIlleHUS Ha
OKPY>KHOCTH, COOTHECEHHE BEIUYMHBI YIJIa C €r0 PaCHOJOXKCHHEM.
dopMynupoBaHUE ONpEACICHUI TPUTOHOMETPHUYCCKUX (DYHKIUH IS
YIJI0OB TIOBOPOTa M OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTOJbHUKA U
00BSCHCHHE WX B3aMMOCBSI3H.

OcHOBHbBIE

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMCTPHUICCKUX TOXICCTB JJI
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TPUTOHOMETPHUYECKHE BBIUMCIICHUS 3HAYCHUH TPUTOHOMETPHUYCSCKUX (DYHKIMH MO OJHOHN W3
TOKAeCTBA HUX.
IIpeoOpa3oBanusi M3ydenne OCHOBHBIX (POPMYJI TPUTOHOMETPUHU: (DOPMYIIBI CIIOKCHHUS,
MPOCTEeHIINUX YABOCHUS, IPe0oOPa30BaHUs CyMMBI TPUTOHOMETPHUYSCKUX (DYHKIMH B
TPUTOHOMETPHYECKUX MPOM3BEJCHNE W TPOW3BENCHHUS B CyMMY U TPHMEHEHHE TpPHU
BbIPaKeHU BBIUMCIICHUH  3HAYEHUS TPUTOHOMETPHUYECKOTO  BBIPAXKEHHS U
VIOPOILECHUS €To0.
O3HaKOMJICHHE CO CBOMCTBAMHU CHIMMETPHH TOYEK Ha CTUHUIHON
OKPY>KHOCTH W IPUMEHEHHE X JIUIsl BEIBOIA (DOPMYIT IPUBEICHUSL.
IMpocreiiine Pemienue mo GpopMmynaM U TPUTOHOMETPHYCCKOMY KPYI'y HPOCTEHIIIMX
TPUTOHOMETPHUYECKHE TPUTOHOMETPUICCKUX YPaBHCHHIA.

YPaBHEHUS U HEPAGEeHCHEa

[IpumeneHne o0IKX METOIOB PENICHUS ypaBHEHHH (TIpUBEICHHE K
JTUHEHHOMY, KBaJIpaTHOMY, METOJ pa3JOXKEHHs Ha MHOXXHUTENH,
3aMEHbI IEPEMEHHOI) ITPU PELLICHUHN TPUTOHOMETPUUECKUX YPaBHEHHH.
YMeHne oTMeuaTh Ha KpyTre pereHus IpoCTEHIINX
TPUTOHOMETPHUIECKIX HEPAaBEHCTB.

ApKCHHYC, aDKKOCHHYC,
APKTAHI€HC YHCJIA

O3HaKOMJICHHE C TIOHATHEM  OOpAaTHBIX
(GhyHKIHHA.

Wzydenue onpenencHuii apkCUHYca, apKKOCUHYCa, apKTaHT€HCA YMCIIa,
(dbopmyHupoBaHHe WX, H300paKEHHE HA CIUHHYHON OKPYKHOCTH,

IPUMEHEHUE MPH PEIICHUH YpaBHEHHH.

TPUTOHOMETPHUIECKUX

OYH

KIMU, UX CBOMCTBA U TPAGUKH

DyHKUNH.
IloHsATHE O HEMPEPBLIBHOCTH
bynxkuun

O3HakOMJIGHHE C TIOHSITHEM TepeMeHHOW, MpUMepaMu 3aBUCHUMOCTEH
MEXy TIepEMEHHBIMH.

O3HaKOMJICHHE C MOHATHEM TrpaduKa, oNpeaeieHre MPUHAICKHOCTH
Toukn rpaduky QyHkumu. OmnpeneneHue mo Gopmyse MpocTerineit
3aBUCHMOCTH, BuOa ee¢ rpaduka. BeipakeHue 1o ¢GopMmyiie OIHOU
TIepEMEHHOM Yepe3 Apyrue.

O3HakoMJIeHHUE ¢ oTpeesieHneM QYHKINH, (OPMYIUPOBAHUE €TO.
Haxosxmenne 06macT onpeaeneHus 1 00JacTH 3HAYCHUA (PYHKITHH.

CaoiicTBa QyHKIHH.
I'padpmueckasn
HHTepHpeTanus.
IMpumepsbl GPYHKIIUOHATBHBIX
3aBHCHMOCTei B peajibHBIX
npoueccax u siBJIeHUsiX

O3HakOMJICHHE C TpUMepaMd (YHKIHOHAILHBIX 3aBHCUMOCTEH B
peaybHBIX POLECcCaX M3 CMEKHBIX JHCIUILINH.

O3HakOMJICHHE C JIOKAa3aTCIbHBIMH PACCYKACHHSIMH HEKOTOPBIX
CBOWCTB JIMHCWHOW W KBaapaTHYHOH (PyHKIWH, TIpoBemeHUE
WCCIICIOBAHUS JIMHEHHOH, KYCOYHO-TMHEWHOM, APOOHO-TMHEHHOW U
KBaIPaTUYHOHN (QYHKIMH, TOcTpoeHne ux rpadukoB. [loctpoenue u
yTeHue rpadukoB GpyHkmi. Mccnenoanue GyHKInu.

CocraBnenue BUIOB (QYHKIUH 10 TaHHOMY YCIOBHIO, PEIICHUE 3a/1a4
Ha SKCTPEMYM.

Brinonnenne npeodpazoBanuii rpaduka QyHKINH.

Oo0paTHble PYyHKIUH

Uzyuenne nowsmus obpammnou GyHxkyuu, ONpENCICHUuEe BHUIA U
nocmpoenue spaguxa oopamuoll QyHKyuU, HaxoxcoeHue ee 00aACmuU
onpedenenuss u obnracmu 3Hadenui. IlpumeHeHue CBONCTB (YHKLMIHA
NpU UCCIIEIOBAHUM YPaBHEHHH W PpEIICHHH 3ajJad Ha DSKCTPEMYM.
O3HaKOMJICHHUE C TIOHSTHEM CIIOXHON (DYHKIINH.

Crenennble, NOKa3aTelbHbIE,
Jorapupmuveckue u
TPUTOHOMeTpHUYecKHUe

dyHxumnu.

Oo0paTtHbIe
TPUTOHOMeTpHUYecKue

GyHKkuun

Brrunciienne 3HaueHui QyHKIWH 110 3HAYCHUIO apTyMEHTa.
OmnpenesneHne MOMOXKEHNUS TOUYKH Ha rpaduke MO ee KOOpAWHATAaM H
Ha000POT.

Hcnonp30Banre CBOWCTB (PYHKITHMH I CpaBHEHUS 3HAYCHUHA CTETICHEH
U orapu¢pmMoB.

[MocTpoenne rpadMKOB CTENEHHBIX W JIOTapUPMHUUECKUX (QYHKITHH.
Pemenne mokazaTtenpHBIX H  JIOTapU(PMHUYECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aITOPUTMaM.

O3HaKOMJICHHE C TIOHSTHEM HENPEPBIBHOW MEPHOIUYECKON (DYHKIIHY,
(dopMyHpoBaHHE CBOHCTB CHHYyca ¥ KOCHHYCa, IOCTPOCHHE WX
rpadMKoB.
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O3HaKOMJICHHE C TIOHATHEM FapMOHUYECKUX KOJeOaHU| U mpuMepamMu
rapMOHUYECKUX KOJIEOaHUH Il OmHMCaHUs NPOLEccOB B (U3UKE U
JOPYTUX 00NacTsIX 3HAHUS.

O3HakOMJICHHE C TOHITHEM pPa3phIBHOM NEPHOAMYECKON (DYHKINH,
(dopMynHpoBaHHE CBOWCTB TAaHICHCA W KOTAHTEHCA, MOCTPOCHHE HX
rpaduKoB.

[IpumeHenne cBOWCTB  GYHKUME AN CpaBHEHMS  3HA4YCHUI
TPUTOHOMETPUYECKUX (QYHKLUMH, PEIIEeHUsS TPUTOHOMETPUUECKHUX
ypaBHEHUH.

Hocmpoenue epagurxos 06pamuvIx mMpuUeOHOMEMpU4ecKux QYHKYutl u
onpedeneHue no epapuram ux ceoucms.

Brimonaenne npeobpazoBaHus rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBaTe ILHOCTH

O3HakOoMJICHHE C TOHATHEM  YHUCIOBOH  IOCIEAOBATEIbHOCTH,
croco0aMu ee 3a7aHusl, BHIYUCICHUAMH €€ YJICHOB.

O3nakomnenue ¢ NRoHAMuUeM npeoena noc1e008amenbHOCU.
O3HAaKOMJICHHE C BBIYMCICHHEM CYMMbBI OECKOHEYHOT'O HYHCIIOBOTO
psiia Ha mpUMEpe BBIYHCICHUS CYMMBI OCCKOHEYHO YOBIBaromien
TeOMETPUUYECKOM MPOrPECCHH.

Pemenne 3amau Ha mnpumeHeHHe (OpMysBI CyMMBI OECKOHEUHO
yOBIBaIOLIe TeOMETPUIECKOM MTPOTPECCHH.

IIpounsBoanas u ee
NpUMeHeHue

O3HaKOMIIEHHE C TIOHATHEM IPOU3BOIHOM.

Uzyuennie u popMyIHpOBaHHE €€ MEXaHUYECKOTO U T€OMETPUIECKOTO
CMBICTIA, U3yYEHHE aJIrOPUTMa BBIUMCIICHUS TIPOU3BOIHON Ha MpHUMEpe
BBIUMCIICHUST MIHOBEHHOW CKOpPOCTH MW YIJIOBOro Ko3(ddunuenta
KacaTeJbHOM.

CocraBneHre ypaBHCHHS KacaTeJIbHOH B 00IIeM BHJIE.

YcBoenne mnpaBun audepeHIUpOBaHUs, TaOMUIBl NPOU3BOJHBIX
9JIEMEHTapHBIX (QYHKUUH, OpuMeHeHue i auddepeHIupoBaHus
(yHKIHH, COCTaBICHUS YPAaBHEHUS KAacaTEIbHOM.

Uzyuenne TeopeM O CBA3M CBOMCTB (YHKUMH W TPOU3BOJHOH,
¢opmynupoBka ux IlpoBegeHme ¢ MOMOIIBIO  IPOU3BOAHOM
uccienoBanus (pyHKIHH, 3a1aHHON (HOPMYIIOH.

YcraHoBNIEHHE CBSI3W CBOWCTB (YHKIMH ¥ TIPOU3BOJHOW MO WX
rpadukam.

[IpuMmeHeHre TPOM3BOAHON MMl pEHmIeHHs 3aJad Ha HaXOXKICHHE
HauOOJIBIIET0, HAMMEHBIIIEr0 3HAYCHHS U Ha HaX0)KJIEHHE dKCTpeMyMa.

IlepBooGpa3Hast 1 HHTErpasa

O3HaKOMJICHHE C MIOHATHEM WHTETpalia ¥ IepBOOOpa3HOM.

W3ydyenne mpaBuia BBIYUCICHUS IEPBOOOPA3HOM UM TEOPEMBI
Hrerorona-JleitOnunma.

Pemenne 3amad Ha CBs3b IEpBOOOpa3HON W €€ TPOM3BOITHOM,
BEIYMCIICHHE TIEPBOOOPA3HOM /ISl JaHHOW (DYHKITUH.

Pemenne 3amau Ha TNpPUMEHEHHWE WHTErpajga Uil BBIYUCICHUS
(hU3MYECKUX BEWYHH W IUIOIAICH.

YPABHEHUMSA U HEPABEHCTBA

YpaBHeHHs U CHCTEMBI
YpPaBHEHUI.
HepaBeHcTBa U cHCTeMBbI
HEPaBEHCTB C AByMS
nepeMeHHbIMU

O3HakOMJIGHHME C  MPOCTEUIIMMU  CBEACHUSIMH O  KOPHAX
anreOpanvecknx ypaBHEHHH, MOHATHUSMHU WCCIEIOBAHUS ypaBHEHUH U
CHUCTEM YpaBHEHUH.

M3yueHue Teopuu pPaBHOCWIBHOCTH YPaBHEHUH M €€ NpPUMCHCHHUS.
IloBTOpeHMe 3amucu pelICHUS CTaHJAPTHBIX YpPaBHEHWM, NPHUEMOB
mpeoOpa3oBaHUsl ypaBHEHWH IS CBENEHUS K CTaHIApTHOMY
YpaBHEHHUIO.

Pemienne panuoHaNbHBIX, HPPALMOHATIBHBIX, MOKA3aTEIbHBIX U
TPUTOHOMETPUIECKUX YPABHEHHI U CHCTEM.

Hcmonp30BaHne CBOWCTB W TpaduKOB (QYHKIUH IS PEIICHUS
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX MPUEMOB PEIICHUS] CUCTEM.
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Pemenue ypaBHeHUl ¢ IpUMEHEHHEM BCEX MPUEMOB (Pa3JIOKEHUS Ha
MHOXHTENM, BBEJICHWS  HOBBIX  HEW3BECTHBIX,  IIOJICTAHOBKH,
rpa)u4IecKoro MeToa).

Pemenue cucteM ypaBHEHHH C TPUMEHEHUEM PA3IMUHBIX CIIOCOOOB.
O3HaKOMJICHHE C OOIMMMH BOIPOCAMH PEIICHHMS HEPaBEHCTB U
UCIIOJI30BaHUE CBOWMCTB H TpadukoB (YHKIHMHA TIpU pEHICHUH
HEpPaBEHCTB.

Pemienne HepaBeHCTB M CHUCTEM HEPAaBEHCTB C TNPHUMEHEHHEM
Pa3ITUYIHBIX CTIOCOOOB.

[Ipumenenue MaTeMaTUIECKUX METOJIOB VTS penieHus
COJICPKATENBHBIX 33/1a4 U3 PA3IMYHBIX 00JacTell HAyKu U MPAKTUKH.
UuTepnpeTupoBanye pe3ysibTaTOB C YUYETOM PEeabHBIX OTPAaHUICHHUH.

3JEMEHTBbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIC TOHATHSA
KOMOHWHATOPHUKH

Wzyuenne mnpaBuia KOMOWHATOPUKH WM NPUMEHEHHE NPH PEUICHUU
KOMOWHATOPHBIX 3a7ad.

Pemenne KOMOMHATOPHBIX 3a1ad METOJOM Iiepebopa M IO TPaBUILy
YMHOXCHHUSL.

O3HakOMJICHHE C TIOHATHUSMH KOMOWHATOPHKH: pa3MEIleHHUSIMHU,
COYETaHUSMH, IEPECTAHOBKAMH U (POPMYIIaMH JJISl UX BHIYUCIICHUSL.
OObsicHeHne W TpUMeHeHne (HOpMyI UI BBIYMCICHHS pa3MEIIeHHH,
NEPECTaHOBOK M COYETAHUH NP PEIICHUH 3a1a4.

Osnakomienue ¢ ouHomoM HeroToHa u TpeyronsHukom Ilackans.
Pemenne npakTHYecKuX 3aiad ¢ MCHOJIB30BAHMEM IOHATHH M MPaBHII
KOMOWHATOPHUKH.

JJIeMeHTBI TEOPHH
BEpPOSITHOCTEI

M3yueHue KIIaCCHMYECKOrO OIpPENEICHUS BEpPOSITHOCTH, CBOWCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccMoTpenne npuMepoB BBIUUCIEHUS BEPOSTHOCTEHN. Pelenue 3aaau
Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHH.

IIpeacraBiieHue JAaHHBIX
(TadJMIbI, AUATPAMMBI,

rpaduxu)

O3HaKOMJICHHE C TPEACTABICHHEM UHWCIOBBIX JAHHBIX M HX
XapaKTePUCTUKAMHU.

Pemenne mpakTrHueckrx 3a1a4 Ha 00pabOTKY YHCIOBBIX JaHHBIX,
BBIUMCJICHHE UX XapaKTEPUCTUK

T'EOMETPUsA

IpsiMble 1 NI0CKOCTH B
NMPOCTPaHCTBE

DopMyTUpPOBKa M TIPUBEACHUE TOKA3aTENbCTB MPU3HAKOB B3aHMHOTO
pacmoioKeHHs MPSAMBIX U TUIOCKOCTel. Pacrio3HaBaHue Ha dyepTexax u
MOJIESX PA3IUYHBIX CIy4YaeB B3aUMHOIO PACIHOJOXKEHHS NPSIMBIX U
MJIOCKOCTEM, apryMEHTUPOBAHHUE CBOUX CYXKJEHHUM.

DopMyJIMpOBAHUE ONPEACIICHUM, TPU3HAKOB U CBOMCTB MapasuiesIbHbIX
Y TIEpIEHANKYJISIPHBIX TIOCKOCTEH, IBYTPAHHBIX M TMHEWHBIX YTIIOB.
BrlnonHEeHNE TNOCTPOEHHSA YIJIOB MEXAY NPAMBIMH, MpSIMOH U
TUIOCKOCTBIO, MEXK/Y TUIOCKOCTSIMH IO OTMCAHUIO U PACTIO3HABaHUE UX
Ha MOJEIAX.

[IpumeHeHne TPU3HAKOB UM CBOMCTB PpACHOJOXKEHHS MpPSIMBIX U
IUIOCKOCTEN P pPELIEHUH 3a1a4.

M3o0paxenne Ha pHCYHKaX W KOHCTPYHMpPOBaHHE Ha MOJEIIX
NEPNEHANKYJISIPOB M HAKIOHHBIX K  TJIOCKOCTH,  MNpPSAMBIX,
MapaJuIeNbHbIX IIOCKOCTEH, YIJIOB MEXAY MNPSAMOM U IJIOCKOCTBIO U
000CHOBaHHUE MMOCTPOCHHU.

Pemenne 3agad Ha  BBIYMCIEHHE TE€OMETPUYECKHX  BEJIMYHH.
OnucslBaHUE PACCTOSIHUS OT TOYKH [0 IUIOCKOCTH, OT MpPSIMOH [0
IUIOCKOCTH, MEXIy IUIOCKOCTSIMH, MEXIy CKpEIIMBAIOIIUMUCS
MPSIMBIMH, MEX/TY TIPOU3BOIBHBIMU (UTYPaMHU B TIPOCTPAHCTBE.
dopMynupoBaHUE W JOKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(Teopem CyIIeCcTBOBAaHHUS, CBOMCTBA).

M3o0OpakeHre Ha YepTEekKax W MOJCISIX PACCTOSHUS W O0OOCHOBAHWE
CBOMX cyxaeHud. OmpeneneHue W BBIUMCIECHUE pAcCTOSHUN B
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npoctpaHcTBe. [IpuMmeHeHue QGopMyn W TeopeM IUTAHUMETPUU IS
peleHus 3aaad.

O3HaKOMIJICHHE C TOHSITHEM MapaUIeIbHOTO MPOCKTUPOBAHUS U €ro
cBoWicTBaMU. POpMYAUPOBaAHUE MeopeMbl 0 HAOWAOU OPMOSOHANLHO
NPOEeKYUU MHO20Y20IbHUKA.

IIpumMeHeHre Teopun A1 00OCHOBAHUS MTOCTPOCHUH W BRIYUCIICHHM.
ApryMEHTUpPOBAaHUE CBOUX CYXICHHM O B3aMMHOM pPacHOJOKEHUU
MPOCTPAHCTBEHHBIX (UTYP.

MHororpaHHUKH

OnucaHne M XapaKTepUCTUKA Pa3IMYHBIX BUIOB MHOTOI'DAaHHMKOB,
MIEPEYUCIICHUE UX DJIEMEHTOB U CBOMCTB.

Uzo0OpaskeHHne MHOTOTPaHHUKOB M  BBHINOJIHEHHE TIOCTPOCHUS Ha
H300paXEHUAX U MOJEISIX MHOTOIPaHHUKOB.

BeluriciieHre JIMHEHHBIX JJIEMEHTOB W YITIOB B IPOCTPAaHCTBEHHBIX
KOH(QUTYpaLusiX, apryMEHTHPOBaHUE CBOUX CY>KICHUH.
XapakTepHucTHKa u n300paxxeHne CeuyeHHUs, paseepmru
MHO202PAHHUKOS, BBIYUCIICHHE IUIOIAIEH IIOBEPXHOCTEN.

[loctpoenne mpocTeHIMX cedeHud KyOa, NPU3MBI, MHUPAMHIBL
[IpumeHenne GpaxkToB U CBEIEHUH U3 TNIAHUMETPHUH.

O3HakoMJIeHHE C  BWJaMH  CHMMETpPHA B IPOCTPAHCTBE,
(dbopMyMpoBaHHWE  ONPEACICHHM U CBOMCTB. XapaKTepUCTHKA
CUMMETPHHU TeJl BpallleHUs. © MHOI'OTPAHHUKOB.

IIpuMeHeHrEe CBOMCTB CUMMETPUH MPU PELLICHUH 33]1a4.
Ucnonb3oBaHre TNPUOOPETEHHBIX 3HAHMW JUIS HMCCIENOBaHUS U
MOJEIINPOBAHUS HECIIOXKHBIX 3a1a4.

Uzo0paskeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIMIOJIHEHHE PHUCYHKOB
10 yCJIOBUSIM 3a/1a4.

Tesia M MOBEPXHOCTH
BpallleHHus

O3HakOMJICHHE C BHJAaMH Tell BpalieHus, (QOpMyIHpPOBaHHE UX
OnpeIeTICHUI U CBOUCTB.

DopMyIHPOBAHUE TEOPEM O CEYEHUU MIapa IUNIOCKOCTHIO U INIOCKOCTH,
KacaTeJbHO# K chepe.

XapakTepucTiuKka W H300paKCHHE TeN BpallCHUs, WX Pa3BEPTKH,
CeUeHMUS.

Pemenne 3agay Ha TOCTPOEHME CEUYEHUM, BBIUMCICHHUE JIJIUH,
paccrosiHui, yrmoB, Iwiomaneil. IlpoBeneHue  mOKa3aTENbHBIX
paccyXIeHU NP PEeLICHUH 3a7a4.

IIpuMeHeHrE CBOWCTB CHMMETPUM IIpM PEIIEHUM 3aJad Ha Tela
BpareHus, KOMOMHAIIUIO TEJl.

N300paxeHre OCHOBHBIX KPYIUIBIX T W BBHIMOJHEHUE PUCYHKA II0
YCJIOBHIO 33Ja4H.

H3mepeHust B reoMeTpuu

O3HakOMJIEHHE C MOHATHAMH IUIOIIAAM M 00beMa, aKCMOMaMH U
CBOWMCTBaMH.

Pemenne 3agad Ha BBIMKCICHHE IUIOMAACH IUIOCKHX (QUTYpP C
MIPUMEHEHUEM COOTBETCTBYIONTUX (pOopMyIT U (aKTOB U3 IIIAHUMETPHH.
M3ydenne TeopeM O BBIYHCICHHH OOBEMOB TPOCTPAHCTBEHHBIX TEI,
pelieHue 3a7a49 Ha MpUMEHEHUE (POPMYI BBIYUCICHHS] 00hEMOB.
Wzydyenne ¢opmMyn Juisi BBIYMCICHUS IUIOMAACH TOBEPXHOCTEH
MHOTOTPaHHHUKOB M TEJI BPAIICHUS.

O3HaKOMJICHHE C METOAOM BBIUMCICHUS IUIOIIAAU TOBEPXHOCTHU
cepsl.

Pemenne 3agay Ha  BBIYMCIEHHME  IUIOIIAJEd  MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KoopauHaTsl 1 BeKTOpHI

O3HakOMJIEHHE C TOHATHEM BeKTopa. M3yueHune nexkapToBOW CHUCTEMBI
KOOpAWHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJJaHHBIM KOOpAMHATaM
TOYEK U IUVIOCKOCTEH, HAX0XKICHUE KOOPJUHAT TOUEK.

HaxoxxneHnne — ypaBHEHHM — OKPYXHOCTH,  Cdepbl,  IUIOCKOCTH.
Brlunicnenne paccTossHUM MEX1y TOUKaMH.
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WzyueHne CBOWCTB BEKTOPHBIX BEJIWYMH, TMPaBHI Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM TMPOCTPAHCTBE, TPABWI HAXOXKIEHUS
KOOpAMHAT BEKTOpa B NMPOCTPAHCTBE, IPABUI AEUCTBUI C BEKTOPaMH,
3aJIaHHBIMU KOOPIUHATAMH.

[IpuMmeHeHre Teopun IPpH PELISHUH 3329 Ha IEHCTBHUS C BEKTOPAMHU.
W3ydyenne CKalApHOTO TPOWU3BENEHUS  BEKTOPOB, BEKTOPHOTO
YpaBHEHUS NPAMOI M IIOCKOCTH. [IpuMeHeHne Teopun Npu peleHnn
3a/a4 Ha JEMCTBHA ¢ BEKTOpaMH, KOOPJUHATHBIM METOJ, TPUMEHEHHE
BEKTOPOB JJIs1 BEIYUCIICHUS BEIMYHMH yTIIOB U PACCTOSHUH.
O3HakOMJIEHHE C JOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM PacHOJIO0XKEHUH MPSIMBIX U TNIOCKOCTEHN C HCIIOIb30BaHUEM
BEKTOPOB.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBbI YYEBHOU JTUCIHUIIJINHBI
«MATEMATHUKA»

OcBoeHue pOrpaMMBbl y4eOHOi1 JUCUUIIVHBI «Marematuka»
OCYIIIECTBIISIETCS B Yy4YeOHOM KaOWHETe, B KOTOPOM HWMEETCS BO3MOXXHOCTH
obecreunTh 00ydJaroImmMcsl CBOOOIHBIN MocTynl B HTEpHET BO Bpemsi y4eOHOTO
3aHATHUS U TIEPUOJ] BHEYUYEOHOM eI TEIbHOCTH.

[Tomenienne  kabuHeTa  yaoBieTBopseT  TpeOoBaHusiMm  CaHUTapHO-
AMUAEMUOSIOTHYEeCKUX TipaBuil 1 HopMaTuBOB (CII 2.4. 3648-20 ot 28.09.2020 Ne
28) U OCHAILEHO THUIIOBBIM O00OPY/IOBAaHHWEM, YKa3aHHbBIM B HACTOSIIMX
TpeOOBAaHUSIX, B TOM UYHCJIE CHCHUAIM3UPOBAHHOM y4eOHOU MeOeaplo W
cpencTBaMu OOydYeHHUs, JOCTAaTOYHBIMU JIS BBITIOJIHCHHS TPEOOBAaHUN K YPOBHIO
MOJATOTOBKH O0YYarOITIXCS.

B kabunere wuMeeTcs MyJIbTUMEIUWHOE OOOpPYAOBaHHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKHA 00pa3oBaTeIBLHOTO Tpollecca MOTYT TMPOCMAaTpUBAThH
BU3yaJIbHYI0O ~ MHPOpMAIMI0 1O  MaTeMaTHKe, CO3/1aBaTh  IPE3CHTAIUU,
BUJICOMATEPHAIIbI, HHBIC JOKYMEHTHI.

B cocraB  y4eOHO-METOMMYECKOTO W MaTePHATBHO-TEXHHYECKOTO
obecrieueHurs MporpaMMbl Y4eOHOM TUCITUTIINHBI «MaTeMaTHKa» BXOJIAT:
MOCaI0YHbIE MECTa MO KOJIMYECTBY O0yHAIOIINXCS;

MHOTO()YHKITMOHAILHBIN KOMIUJIEKC TTPETIO1aBaTEeIIs;

pabodee MecTo MpenogaBaTes;

HOYTOYKH JJIsl UHJIMBU1YaJIbHOTO MOJb30BAHMS;
UH(OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

KOMITJIEKT y4eOHO-HATISAIHBIX MOCOOM (KOMIUIEKTHI YYeOHBIX TaOHIl,
MJIAKaTOB, IOPTPETOB BBIJAIOIINXCS YUCHBIX-MAaTEMATHKOB | JIp.);

J pa3gaToyHble MaTepHalbl C aNTOPUTMAMU PELICHHS, CaMOCTOSTEIbHBIMU
paboTamu, KOHTPOJIBHBIMU Pa0OTAMU;

J HarJsIHbIe TOCOOUS TI0 TEOMETPHH — KOMIUIEKTHI CTEPEOMETPHUECKUX TEIT;
o TUIAKTUUECKUN MaTepua, TEXHOJIOTMUYEeCKHE KapThl, yUeOHUKY;

B mpouecce ocBoeHust mporpammbl y4eOHOM JUCHMIUIMHBL «MaTteMaTtukay
oOydaromuecss MOJIy4aroT BO3MOXKHOCTh JOCTyHa K DJEKTPOHHBIM y4eOHBIM
MaTepuajgaM [0 MaTeMaTuKe, HMEIOIMIMMCS B CBOOOJAHOM JIOCTyIlE B CETHU
WHTepHET (2IEKTPOHHBIM KHUTaM, MpPAaKTHKyMaM, TecTaM, marepuaiam EI'D un

Ip.).
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