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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oO6mreoOpa3oBaTeTbHOM yU4eOHOW AUCHUILUIMHBI «MaTeMaTtuka
npeaHa3HaueHa Il U3y4eHUs] MaTEMAaTUKU B YUPEKJICHUSAX CPEIHETO Mpodeccro-
HaJbHOTO O0Opa30BaHUs, pealu3yIOMINX 00pa3oBaTEIbHYIO MPOrpaMMy CPEIHErO
(mostHOTO) 00TIIETO 0Opa30BaHMS.

CornacHo «PexkoMmeHganusM mo peaiuszanuu oOpa3zoBaTEIbHON MPOrpaMMbl
cpeaHero (moJiHOro) oO6pa3oBaHus B 00pa30BaTEIbHBIX YUPEKACHUIX HAYaJIbHOTO
npodecCUOHAIBLHOTO M CpPEIHEro MmpodeccuoHaIbHOro O0pa3oBaHHSI B COOTBET-
cTBUU C (enepanbHbIM 0a3UCHBIM YYEOHBIM IJAHOM U MPUMEPHBIMU Y4EOHBIMU
miaHaMu JUisi oOpa3oBaTenbHbIX yupexaeHuil Poccuiickoit denepauun peanusy-
IOIIUX TPOTpaMMBbl 0011ero oopa3zoBanus» (mucbmo [lenmaprameHnTa rocyaapcTBeH-
HOH MOJUTUKH B cepe moAroToBku padbounx kaapos u 10 Munobpuayku Poc-
cun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumMepHO#t OCHOBHON 0Opa3OBaTENb-
HOM TporpaMMbl cpenHero obmiero oOpa3zoBaHMs, 0J00peHHON perieHueM de-
JepanbHOro y4eOHO-METOAMYECKOr0 O0BbeAMHEHUS MO 001eMy oOpa3oBaHUIO
(mpoTtokout oT 28 uroHs 2016 1. Ne 2/16-3), MmaTeMaTUKa U3y4aeTcs B yUpEKICHHU-
X CpeIHEro npophecCHOHAIBHOTO 00Pa30BaHUs C YUYETOM NMPOPUis MOITYy4yaeMOro
npodeCCHOHATBLHOTO 00pa30BaHUS.

Conepxanue nporpamMmmbl «MaTeMaThKa) HamnpaBiIE€HO Ha JOCTUXKEHHUE CJie-
NYIOLIUX yenei:

1. o0ecnieuenue cGopMHUPOBAHHOCTH NPEACTABICHUNA O COUANIBHBIX, KYJIb-
TYPHBIX U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMATUKH;

2. obecieyeHne CPOPMHUPOBAHHOCTH JIOTUYECKOIO, AITOPUTMHYECKOTO H
MaTeMaTU4YE€CKOr0 MBIILICHUS;

3. o0ecnieuyeHue chopMHUPOBAHHOCTH YMEHUN NPUMEHSAThH MOJYy4YEHHbIE 3HA-
HUSI IPU PEIICHUU Pa3InYHbIX 3a]1a4;

4. obecnieyenne chpopMHUPOBAHHOCTH IIPEJCTABICHUN O MaTeMaTHUKE KaK ya-
CTU 00I1eYeTOBEYECKON KYIbTYphl, YHUBEPCAIbHOM SA3bIKE€ HAaYKH, MO3BOJSIONIEM

OIIKMCBIBATDb M U3YYaTh PCAJbHBIC ITPOLCCCHI U SABJICHUA.



OBIIAS XAPAKTEPUCTHKA YYEBHOU JUCHUITIINHBI
«MATEMATHUKA»

Marematuka sBiseTcs (QyHIAaMEHTAIbLHONW 00Ie00pa3oBaTEILHON JHUCIU-
MJIMHOM CO CJIOKUBIIMMCSI YCTOMYMBBIM COJIEp’KaHUEM M OOLIUMHU TPEOOBAHUSMHU
K MOJITOTOBKE 00yYarouxcs.

[Ipu ocBoenun mnpodeccuit CIIO u cnenumansHocTeit CIIO ecrecTBeHHO-
HayyHOro mnpoduis mpodeccruoHanbHOro obpaszoBaHus, cneunanbHoctei CIIO
T'yMaHUTApHOTO Mpoduiis mpoPeccuoHaIbHOTO 00pa3oBaHUsl MaTeMaTHKa H3yda-
eTcsa Ha 6azoBom ypoBHe PI'OC cpennero obmero oOpa3oBaHus; IPU OCBOCHUU
npodeccuit CIIO wu cneumanbHocTe CIIO TeXHHYECKOTO U COIMAIBHO-
PKOHOMHUYECKOT0 Mpoduiei npodheccuoHaqIbHOro 00pa3oBaHus MaTEMaTHKa U3Y-
yaeTcs 0oJiee yriay0JieHHO, Kak npoduibHas yueOHast JUCHUIUIMHA, YYUThIBAIOIIAs
crnenuuKy ocBauBaeMbIX Mpodeccuil Wi CenuagIbHOCTEH.

DTO BBIpakaeTcs B COAEPNKAHUM OOyYECHHs, KOJTUUYECTBE YaCOB, BBIJICIsIC-
MBIX Ha U3y4Y€HHUE OTJICJIbHBIX TEM MPOTPAMMBI, INIyOUHE UX OCBOCHHS CTYJEHTa-
MU, 00BEME W XapaKTepe MPaKTUUYECKUX 3aHSATHUM, BUIIAX BHEAYJUTOPHOW Camo-
CTOSITENIbHOM pabOThl CTYIEHTOB.

OO6urue 1enu u3yyeHus MaTeEMAaTUKKU TPAJUIIMOHHO PEaU3yIOTCS B YEThIpEX
HaIpaBJICHUSIX:

1) oGuree npeacTaBieHrue 00 UAEAX U METOJIaX MAaTEeMaTHKH;

2) UHTEJJIEKTYaJIbHOE Pa3BUTHUE;

3) oBnageHne HEOOXOMMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BociuTaTelIbHOE BO3/ICHCTBUE.

[Mpodmmm3zamnus meneil MaTeMaTUYEeCKOTO0 00pa30BaHUS OTPAX)aeTCs HA BBI-
Oope NMPUOPUTETOB B OpraHM3alUM y4eOHOH nedaTenbHOCTH oOywarommxcs. s
TEXHUYECKOro mpoduiisa npodeccuoHaIbHOTO 00pa3oBaHus BHIOOD Ieel cMmenia-
€TCSA B MparMaTUYeCKOM HAIPaBIICHUH, MPEIYCMATPUBAIONIEM YCUJICHUE U PACIIIH-
pEHME MPUKIIAJHOTO XapaKTepa U3y4eHUsl MaTeMaTUKU, TPEUMYILIECTBEHHOU OpH-

CHTAllUM Ha aJ'Il“OpI/ITMI/I‘-IeCKI/Iﬁ CTUJIb IMO3HABATCILHOMN ACATCIBbHOCTH.



N3yuenne maTteMaTuku Kak npoduiibHON 00meoOpa3oBaTeabHON yueOHOU
JTUCHHUIUIMHBI, YYUTHIBAIOIIEH crlenu(pUKy OCBaMBaeMOW CTYJEHTAMH CIICIHalb-
Hoctu CIIO, obecnieunBaeTcs:

1. BEIOOPOM pa3IMYHBIX MOAXOJ0B K BBEJICHUIO OCHOBHBIX MOHSATHIA,

2. popmupoBaHHEM CUCTEMBbI YueOHBIX 3adaHui, oOecmeunBaronux 3¢ dek-
THUBHOE OCYIIECTBIIEHNE BHIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

3. o0oralieHreM CreKTpa CTHJIed yueOHOH NesSTeNbHOCTH 3a CYET COTIacoBa-
HUSI C BEAYIIUMU JACSTCIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOHN CTIEIIUAIBHO-
CTH.

[IpodunpHas cocraBistonias OTpakaeTcsi B TPEOOBAaHUAX K TOJITOTOBKE
00yJaronuxcs B YaCTH:

1. oOmieli cucTeMbl 3HAHUI: COMepKaTEIbHbIC TPUMEPHI NCIIOJIH30BAHMS Ma-
TEMaTHYECKUX UJCH U METOJ0B B MPO(dECCUOHATBHON NEATEIbHOCTH;

2. yMeHUH: pa3nuyue B ypOBHE TPEOOBAaHUU K CIIONKHOCTH MPUMEHSIEMBIX
aNITOPUTMOB;

3. IpPaKTUYECKOTO HCMOJIb30BaHUA MPUOOPETEHHBIX 3HAHUW M YMEHUH: WH-
JTUBHUIYaJbHOTO y4€OHOT'O OMBITA B MOCTPOCHUU MAaTEMaTHUYECKUX MOJETICH, BbI-
TIOJTHEHUH UCCIIEA0BATEIBCKIX MPOEKTOB.

Taxkum o6pazom, peanu3zanus coaepkaHusi yueOHONW AUCHUILITUHBI OPUEHTHU-
pyeT Ha MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTHK yU4eOHON padoTHI,
3aBUCAIIMX OT Tpoduis MPoPecCHOHATHLHOTO O0pa30BaHUS, MOJYYEHUS OMBITA
WCIIOJIH30BaHUSI MAaTEMATUKHU B COJIEPKATEIBHBIX M MPOPECCHOHATBEHO 3HAYUMBIX
CUTYyaIUsX MO CPaBHEHHIO C (POPMaIbHO-YPOBHEBBIMH PE3yJbTaTHBHBIMHU Xapak-
TEPUCTUKAMU 00YUYCHUS.

Conepxanue yueOHOU AUCIUIIIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOB-
HBIMU COJICPIKATEIHHBIMU JTUHUSIMUA O0yICHUS MaTeMaTHKE:

® aneebpauyeckas AUHUs, BKIIOYAIONAs] CUCTEMATU3alMI0 CBEJCHUNH O YuC-
JaxX; U3y4yeHHE HOBBIX U 000OIIEHHE paHee M3YUCHHBIX omepainuii (BO3BeJACHUE B
CTEIeHb, U3BJICUYCHHE KOPHS, Jorapu(pMUpPOBaHHE, CUHYC, KOCUHYC, TAHT€HC, KO-
TaHTCHC U OOpaTHhIE K HHWM); W3y4YCHUE HOBBIX BHUOB YHCIOBBIX BBIPAXKCHHUI U
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dbopMys; COBEpPIICHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIb-
Typbl, paclIupeHre U COBEPIICHCTBOBAaHME alredpanyeckoro ammnapara, copmu-
POBAaHHOTO B OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHHE K PEUICHUI0 MAaTEMAaTUYECKUX U
NPUKIAJHBIX 33/a4;

® MmeopemuKko-@QyHKYUOHAIbHASA JUHUA, BKIIOYAIONIas CHUCTEMAaTHU3alUI0 |
pacimpeHne CBeIeHU 0 (PYHKIHUAX, COBEPUICHCTBOBAaHUE I'PaPUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMHU MJI€IMH M METOJaMH MaTeMaTHYE€CKOr0 aHajn3a B 00b-
eMe, TI03BOJISIIOIIEM UCCIIeI0BAaTh 3JIeMEHTapHble (PYHKIIMHM U peliaTh npocTeiiimume
reoMeTpuuecKue, puznueckue u Jpyrue NpuKIaaHbIe 3a/1a4H;

® JUHUA YpAGHEeHUl U HepageHCcms, OCHOBAHHAs Ha MOCTPOEHUHU U MCCIENO-
BaHWU MaTeMaTHYEeCKUX MoJeJel, mepecekaromascs ¢ anredpandeckoil u reope-
TUKO-()YHKIIMOHAJIBHON JMHUSMU W BKJIIOYAIONIas pa3BUTHE U COBEPUICHCTBOBA-
HUE TEXHUKU alredpanyeckux npeoOpa3oBaHM A peuleHUs ypaBHEHUH, Hepa-
BEHCTB U cHCTeM; (POpMHUpPOBaHHME CIHOCOOHOCTH CTPOUTH M HCCIEAOBATH MPO-
cTedlIne MaTeMaTH4eCKUe MOJIEeNU TMPHU PEIIeHUH NPUKIAJHBIX 3a7ad, 3a7ad u3
CMEXHBIX U CHEeIHAIbHBIX TUCIUILINH;

® ccomempuyeckas AUHUs, BKIOYAIONas HarasAHble MPEJCTABICHHS O TPO-
CTPAaHCTBEHHBIX (UTYpax M H3yUYCHHE UX CBOMCTB, (OPMHUPOBAHUE U Pa3BUTHE
IPOCTPAaHCTBEHHOTO BOOOPaKEHUS, pa3BUTHE CIIOCOOOB r€OMETPUUYECKUX H3Mepe-
HUN, KOOPJUHATHOTO M BEKTOPHOTO METOJOB JJIsi PEIICHUS MAaTeMAaTHYECKUX U
NPUKIAJHBIX 33/a4;

® crmoxacmuueckas NUHUs, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX yMe-
HUMN, MPEICTABICHUI O BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX OKpY-
KAIOLIETO MUpA.

Pa3nensl (TeMbl), BKIIOYEHHBIE B COJEp)KaHHWE y4eOHOI AMCUMIUIMHBI, SIB-
JAS0TCS OOIMMHU 71 BceX mpoduiieit mpodeccnoHanbHOTO 00pa3oBaHus U MPHU
BCeX 0o0bemMax yuyeOHOro BpPEMEHM HE3aBHUCHUMO OT TOTO, SIBIISIETCS JM y4yeOHas
nucunHa « Matematnkay 6a30B0oM Win MpoQUIBLHOM.

B tematmyeckoM miaHe mporpamMmbl y4yeOHBIM MaTepuan HpeaAcTaBiCH B

dbopMe depenyronierocsi pa3BepTbiBaHUsSI OCHOBHBIX COJIEPKATENbHBIX JUHUN (a-
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redpanyeckoil, TeOpeTUKO-PyHKIIMOHATLHOW, YPAaBHEHUN W HEPABEHCTB, TE€OMET-
PUYECKOM, CTOXaCTUYECKOM), YTO MO3BOJISIET TMOKO HCIOJIb30BaTh UX PACIIOJIOKE-
HUE W B3aUMOCBS3b, COCTABIATHh pabOUMii KaJICHAAPHBIA TUIaH, MTO-PAa3HOMY 4Yepe-
nysl yueOHbIE TeMbl, YUYUTBIBas Mpoduiib NpodeccuoHalbHOr0 00pa3oBaHus, CIie-
nuduky ocBauBaeMoint cnenuraibHocTu CIIO, rmyOuHy M3ydeHus Matepuaia, ypo-
BEHb MTOJITOTOBKU CTYJIEHTOB IO AUCIUIUINHE.

N3yyenune oOuieoOpa3zoBaTeNbHON Yy4yeOHOM IUCIUILUIMHBI «MaTeMaTukay
3aBepIIaeTCs MOABEJCHUEM UTOTOB B (JopMe dK3aMEHA B paMKax MPOMEKYTOTHOM
aTTeCTalluu CTYJCHTOB.

B pasnene mporpammel «ConepkaHue yd4eOHOW IHUCIUIUIMHBIY KYypPCHBOM
BBIJICJICH MaTepHuaj, KOTOPBIM MpW M3YYCHHH MaTeMaTUKU Kak 0a30BOM, Tak H

npodUIbHON yueOHOU NUCUUIIMHBI, KOHTPOJIIO HE MOJICKHUT.
MECTO YYEBHOM JUCIIUIIJINHBI B YYUEFHOM IIJIAHE

VYyebnas gucrumuinHa «MartemaTtrkay SBIsSeTCS YIeOHBIM MPEeIMETOM 00s13a-
TEeJIbHOW TpeaMeTHou obOnactu «Martemarnka u uHdpopmatukay DI'OC cpemgnero
obmero odpasoBanus. B mpodeccrnonanbHbIX 00pa30BaTEeIbLHBIX OPraHU3aIUAX, pea-
JU3YIOMX 00pa30BaTeIbHYI0 IPOrpaMMy CpEHEro ooIiero oopa3oBaHus B Mpese-
nax ocoenusi IIIICC3 Ha 6aze oCHOBHOro oOImiero oopa3oBaHus, yuyeOHas TUCIIH-
mmHa «MaTtemaTuka» u3ydaercs B 00Ieo0pa3oBaTeIbHOM IUKIIE YIEOHOTO TTaHa
[IIICC3 CIIO Ha 6a3e OCHOBHOro OOIIEro OOpa30BaHHS C MOJYYCHUEM CPEIHETO
obmero obpaszoBanus. B yuebnpix mianax [IIICC3 yuebnas auciurmmnaa «MaTtema-
THKa» BXOJHUT B COCTaB OOIIUX 00IIe00pa3oBaTeIbHBIX YU€OHBIX AUCIUILIMH, (op-
MUPYEMBIX K3 00s13aTeNbHBIX 7 TipeamMeTHbIX oonacteit I'OC cpennero ob61iero o0-
pazoBanus, maisa npodeccuit CIIO wmm cnenumansHocTeid CIIO cooTBETCTBYIOMIETO

npodust mpodecCHOHATBHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCHUILJIAHBI

OcBoeHue cojJiepkaHus y4eOHOU NUCHMIIMHBI «MaTemaTuka» odecreunBa-

€T JOCTMKCHHUC CTYJACHTAMHU CICAYIOHIUX PC3YJIbTATOB!
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® TUYHOCHIHBIX:

— c(hOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTUKE KaK YHHBEPCAJbHOM
A3bIKE€ HAYKH, CPEACTBE MOACIUPOBAHUS SBJICHUNA U MPOLIECCOB, UIEAX U METOIaX
MaTEMaTHKH,

— NOHUMAaHUE 3HAYMMOCTH MAaTE€MaTHUKW JJIsi HAyYHO-TEXHUYECKOTO IIpO-
rpecca, chOPMUPOBAHHOCTh OTHOIIEHHSI K MAaTEeMaTHKE KaK K 4acTHU OO0IIeuesIoBe-
YECKOU KYJbTYphl YEPE3 3HAKOMCTBO C UCTOPHUEN pa3BUTHUSI MATEMATHKH, SBOJIIO-
e MaTeMaTUYECKUX UOEH;

— Pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
ANTOPUTMHUYECKON KYJIbTYPbl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOUMOM
s Oyayiied npodeCCUuOHAIBHON AEATEILHOCTH, IS IPOJIOJIKEHUS 00pa30oBaHUs
U caM0o00Opa3oBaHus;

— OBJIQJICHUE MATEMAaTHYECKUMU 3HAHUSMH M YMEHHSIMU, HEOOXOIUMBIMHU B
MOBCEAHEBHOM JKU3HU, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCIU-
IJIMH U JTUCHUTUIMH MPOo(ecCuoHaNbHOTO HUKIIA, IJIsI MOJYy4YeHUs] 00pa3oBaHUs B
o0yracTsax, He TpeOyIOMUX YriayOJIeHHON MaTeMaTHIECKON MOITOTOBKY;

— FOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMm000pa3oBa-
HUIO, HA MPOTSHKEHUM BCEW >KU3HM; CO3HATEIIbHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHUIO KaK yCIOBHUIO yCTIEMTHON MPOQPECCHOHATBHON U 0OIIECTBEHHOM M-
TCJILHOCTHU,;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHOW TBOPYECKOM W OTBET-
CTBEHHOU HEATECIbHOCTHU;

— FOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B
00pa3zoBaTeIbHOM, O0IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeI0BATEIHCKOM, TPOEKT-
HOW M APYTUX BUJAX ACATEIbHOCTH;

— OTHOIIIEHHE K Tpo(deccHoHaNbHON AEATEIBHOCTH KaK BO3MOXKHOCTU ydYa-
CTUSl B PEILICHUU JIMYHBIX, OOIECTBEHHBIX, FOCYJAPCTBEHHBIX, OOIIEHAIMOHAb-

HBIX Mpo0IIEeM;

o mem anpedmemnbtx:



— YMEHHUE CaMOCTOSITEIIbHO OMPEACSATh 1IN IEITEIbHOCTH M COCTaBISATH
IJIaHBI JICSITETPHOCTH; CaMOCTOSATENBHO OCYIIECTBISATH, KOHTPOJIUPOBATH U KOP-
PEKTUPOBATH JEATEIHHOCTD; MCIOJIH30BaTh BCE BO3MOKHBIE PECYPCHI IJIs JOCTH-
JKEHHS TOCTABJICHHBIX IIeJeH W pealu3allu¥l IUIAHOB JESTeIbHOCTH, BBHIOUPATH
YCIEUTHBIE CTPATETUH B PA3TUYHBIX CUTYaIUSX;

— YMEHUE TPOAYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B MPOIIECCE COB-
MECTHOU JEATEeIHbHOCTH, YIUTHIBAThH MO3UIIMUA JIPYTUX YIACTHUKOB NESITEILHOCTH,
3(deKTUBHO pa3peniaTh KOH(PIUKTHI;

— BIQJICHWE HAaBBIKAMU I103HABATEJIbHOW, Y4e€OHO-HCCIIEAOBATEIBCKOU U
MPOEKTHOM NEeSITEILHOCTH, HABBIKAMU pa3penieHus] mpooaeM; CIoCOOHOCTh U TO-
TOBHOCTb K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS,

— FOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITETbHON HHGPOPMAIMOHHO-
MO3HABATEIBHOMN NEATeNbHOCTH, BKIIIOYAsl YMEHUE OPUCHTHPOBATHCS B Pa3IMUHBIX
WCTOYHUKAX WHGOPMAINHU, KPUTHUECKU OIICHWBATh M MUHTEPIPETUPOBATH MHGOP-
MaIHIo, MOJYyYaeMYI0 U3 Pa3IUYHbIX UCTOYHUKOB;

— BIIaJICHHE S3BIKOBBIMHU CPEJCTBAMH: YMEHHE SICHO, IOTUYHO U TOYHO H3Ja-
raTh CBOIO TOUKY 3PCHWS, UCTOJI30BaTh aJICKBATHBIC SI3BIKOBBIC CPEIICTBA;

— BJIQJICHWE HABBIKAMH MMO3HABATEIbHOU pedIeKCHM KaK OCO3HAHUS COBEp-
IIaeMBIX JACHUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAaHMH,
TpaHUIl CBOETO 3HAHUS W HE3HAHWS, HOBBIX MO3HABATEIBHBIX 33/1a4 U CPEACTB JJIs
WX JOCTUXKEHUS;

— IIEJICYCTPEMJICHHOCTh B TIOMCKAaX M MPUHATHH PEUICHUN, COOOpa3UTelb-
HOCTBh U MHTYHIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CTIOCOOHOCTh

BOCIIPUHUMATB KPaCOTy U TAPMOHHUIO MUPA;

® npeOMemHubIX:
— chOpPMUPOBAHHOCTh MPEJACTABICHUN O MAaTEMAaTHKE KaK YaCTH MHUPOBOU
KYJbTYpPbl U MECTE€ MaTEMaTUKU B COBPEMEHHOM LIMBUJIM3ALIMM, CIIOCO0AX omuca-

HUS SIBJICHUH pC€albHOT0 MHpa HAa MATEMATHYCCKOM SA3BIKC;
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— chOpPMUPOBAHHOCTh TPEACTABJICHUNA O MATEMAaTUYECKUX TOHATHUSIX Kak
BOXHEUIIIUX MaTEMAaTUYECKUX MOJENAX, IMO3BOJISIONIUX OIUCHIBATH W H3y4yaTh
pa3Hble MPOLECCHl U SIBICHUS; TOHUMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOTO IO-
CTPOCHUS MAaTEMAaTUYECKUX TCOPUH;

— BJIaJICHWE METOJIaMU JI0Ka3aTeJIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX
MPUMEHSTh, IPOBOJUTH JOKa3aTEJIbHbIE PACCYKAEHUS B X0OJI€ PEUICHUS 3a]1a4;

— BJIaJICHUE CTAHJIAPTHBIMU MPUEMaMHU PEIICHUS pallMOHAIbHBIX U UppALU-
OHAJIBHBIX, MOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX ypaBHEHUH U He-
PaBEHCTB, UX CHCTEM; MCIIOJIb30BAHHE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM
yuclie JJs MOUCKa MyTH PENIeHHs] U WIUTIOCTPAIMU PENICHUS] YPAaBHEHUU U HEpa-
BCHCTB;

— chOpPMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MaTeMaTH-
YECKOro aHajau3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepHU30BaTh MOBEE-
HUE (YHKIIUM, UCIIOJb30BaHUE MOJYUCHHBIX 3HAHUM JJIsI OMMMCAHUs U aHaIu3a pe-
aJIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE€ OCHOBHBIMU MOHSTUAMHU O MJIOCKUX U MPOCTPAHCTBEHHBIX I'€0-
METpUYECKUX (UTypaxX, UX OCHOBHBIX CBOMCTBax; CHOPMHUPOBAHHOCTh YMEHHUS
pacro3HaBaTh TeOMeTpUYECKre (PUTYphl Ha YEPTEXKaAX, MOJIEIAX U B peaTbHOM MHU-
pe; MPUMEHEHNE W3yYCHHBIX CBOWCTB reoMeTpudecKux Guryp u hopMyn I pe-
IIEHHSI TEOMETPUUECKHX 3aa4 U 3a]1a4 C MPAKTUUECKUM COJICPKaHUEM;

— chOpPMUPOBAHHOCTDH MPEJCTABICHUN O MPOIIECCAX U SABICHUSIX, UMEIOIINUX
BEPOSITHOCTHBIN XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEajbHOM MHpE,
OCHOBHBIX TOHATHUSAX AJIEMEHTAPHON TEOPHUU BEPOSTHOCTEH; YMEHHH HaXOJIUTh U
OIIEHUBATh BEPOSTHOCTH HACTYTUJICHUS COOBITHI B IPOCTEHIITUX MPAKTUUECKUX CH-
TyalusX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX BEJIUUNH;

— BJIaJICHWE HABBIKAMH HMCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMm

IpU PEUICHHUH 3a]1a4.
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COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue
MaremaTuka B Hayke, TEXHUKE, YKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJOTHIX
Y MPAKTHYECKOW AeATENIbHOCTU. Llenn m 3aaun u3ydyeHuss MaTEMaTUKU B y4pexKJie-

HUSIX CPEIHETro Mpo(decCHnoHaTbHOT0 00pa30BaHuUA.

Auredpa

Pa3BurHe NOHATHS O YUCIE

Ilensle n panmoHanbHbIC YuCia. [leicTBUTENbHBIE Ynciaa. KomMIuiekcHble dnc-
na. Ipubnuscennvle sviuucaenus. Ipubnusicennoe 3navenue 6enudunbl U NOZPEUHo-
cmu npUOIUNCEHUL.

Kopuu, crenenu u 1orapupmsi

Kopuu n crenenn. KopHu HaTypajabHOM CTENEHM W3 YMCIA U UX CBOMCTBA.
CreneHu ¢ palMOHAIbHBIMU NTOKA3aTEIsIMU, UX CBOMCTBA. Cmenenu ¢ oelicmeumens-
Huimu noxazamenamu. Ceoticmea cmenenu ¢ 0euCmeumenbHbIM noKa3amenem.

Jlorapudm. Jlorapudm uucna. Ocrosnoe nocapugpmuueckoe moarcoecmeo. Jle-
CATUYHBbIE M HaTypaibHble Jorapudmsl. [IpaBuna geiictuii ¢ nmorapudgmamu. Ilepe-
X00 K HOBOMY OCHOBAHUIO.

[IpeoOpa3oBanue anredpanyeckux BblpakeHui. [IpeoOpasoBaHue panuoHasb-
HBIX, UPPALMOHAIIBHBIX CTETEHHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX BbIpaxKe-
HUU.

YpaBHeHUs U HEPABEHCTBA

Pemmenne pannoHalbHbIX, TOKAa3aTEIbHBIX, JOrapu(MUUECKUX YPAaBHEHUN U HE-
paBeHCTB. PellieHne nppanvoHaIbHbIX YPABHEHUN.

OcHOBHbBIE TIPUEMBI PEIICHUS CUCTEM YpaBHEHMI: MOJCTaHOBKa, ainreOpaunye-
CKO€ CJIO)KEHHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCHIIBHOCTh YPaBHEHHM, HEpa-
BEHCTB, CUCTEM. PeleHne nmpocTelnmx CUCTEM YPAaBHEHMM € IBYMsI HEU3BECTHBIMU.
Pemenue cucrem HEpaBEHCTB € OJTHOM NIEPEMEHHOM.

Hcnonb3oBanue CBOWCTB U TpaUKOB PYHKIMM MPU PEIICHUH YPAaBHEHUN U He-
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paBeHCTB. MeTon nHTepBajoB. M3o0paxeHne Ha KOOPAUHATHON TJIOCKOCTH MHOXeE-
CTBa PEIICHUI ypaBHEHUN U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHne MaTeMaTUYECKMX METOOB ISl PELICHHs COJAEp>KaTENbHbBIX 3a7a4
U3 pa3IMuYHbIX O0JacTel Hayku U mpakTuku. MHTeprpeTaius pesynbrara, y4eT pe-
aJIbHBIX OTPAHUYEHU.

OCHOBBI TPUTOHOMETPHHU

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC NMPOU3BOJILHOrO yria. Pagunannas mepa
yriaa. CHHYC, KOCHHYC, TAHT€HC W KOTaHTeHC uucia. OCHOBHbIE TPUTOHOMETpUYE-
CKHE TOXJeCcTBa, (GopMyJbl puBeaeHusi. CUHYC, KOCUHYC M TAHT€HC CYMMBI M pa3-
HOCTH JIByX yriioB. CHHYC U KOCHHYC JIBOWHOTO yria. @opmyibl NOI0BUHHO20 Y2id.
IIpeobpazosanus cymmbl mpuecoHoMempuyeckux QyHKyull 6 npousgeoenue u npous-
gedeHusi 8 cymmy. Buvlpasicenue mpueconomempuyeckux QyHKYull yepez maHseHc no-
nosunHo2o apeymenma. IpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIpa-
KECHUMU.

lIpocmeriwue mpueonomempuueckue ypaguenus. llpocmetiwiue mpueonomem-
puyeckue u HepaseHcmea. Aprcunyc, apkKoCunyc, apKmaHeenc 4ucid.

DyHKIUN, UX CBOMcTBA U rpaduxku. CreneHHble, MOKa3aTeJbHbIE, JOra-
pupMuYecKrue U TPUrOHOMETPUYECKHE (PYHKIIMU

Oynkuuu. O6macTh onpeAeneHuss 1 MHOXKECTBO 3HAYCHMI; rpaduk QyHKIMH,
nocTpoeHue rpad@ukoB GyHKIUN, 3aJaHHBIX PA3TMYHBIMU CTIOCOOAMH.

CBoiicTBa (PyHKIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NepPUOINYHOCTb. [IpoMeKyTKH BO3pacTaHusi U yObIBaHMS, HAUOOJbIIEE U HAUMEHb-
1iee 3HayeHus, TOUYKU FKcTpemyma. ['paduueckas unrtepnperanus. [Ipumepsr GpyHK-
IIMOHAIBHBIX 3aBUCUMOCTEH B PEaIbHBIX MPOLECCAX U SBICHUSIX.

O6patnas dyukiusa. Obaacmes onpedenenuss u 001acmsb 3HAYEHUN 0OPAMHOL
@yHuxkyuu. I'paduk oOpaTHON HYHKIUH.

Tpuronomerpuueckne (GpyHKIINN, MX CBOKMCTBA U TpauKU; MEPUOIUIHOCTH, OC-
HOBHOU NEPHUO/I.

[TokazaTtenpHas GyHKIMA (IKCIIOHEHTA), €€ CBOWCTBA U TpaduK.

Jlorapudmuueckas QpyHKIMs, €€ CBOMCTBA U rpad UK.
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[IpeoOpazoBanusi rpadukos. [lapannenbHpi TEPEHOC, CUMMETPUS OTHOCH-
TEJIBbHO OCEM KOOPIMHAT U CUMMEMPUs OMHOCUMENbHO HAYALAd KOOPOUHAM, CUM-
Mempusi OMHOCUMENLHO NPAMOU Y = X, pACMANCEHUE U CoHcamue 800.71b 0celi KOOpOu-
Ham.

Hayaja MmaTeMaTH4eCcKOro aHajamn3a

Ilonamue o npeoene nociedosamenvrnocmu. Cywecmeoganue npeoeia MOoHO-
MOHHOU 02paHuyeHHol nociedosamenvrHocmu. CyMMHUPOBAHHUE IMOCIEI0BATEIbLHO-
cteil. beckoHeuHo yObIBaroias reoMeTpudeckast Iporpeccus  ee CyMMa.

llonsmue o nenpepvignocmu hynkyuu.

[TonsatTre o mnpousBOAHON (YHKIMU, €€ TeoOMETpUYECKHM U (U3NUeCKuit
CMBICI. YpaBHEHUE KacaTenbHOU K rpaduky QyHkuuu. [Ipon3BoaHbIE CyMMBI, pa3-
HOCTH, IPOU3BENICHUS, YACTHOTO. [IpOr3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
[IpumeHneHnre MPOM3BOTHOW K HCCIICIOBAHUIO (YHKIUA W TMOCTPOCHUIO TpadUKOB.
IIpouszsoonsie 0b6pammoll hyHKyuU U KOMROIUYUU OAHHOU PYHKYUU C TUHEUHOU.

Ilonsmue 06 onpedenenHom unmezpane Kax niowaou KpUOIUHEUHOL mpane-
yuu. TlepBoobOpasznas. Dopmyna HeroTona - Jleiibnwuia.

[IpumMepbl UCTIONB30BAHUS MPOU3BOJHOM U HAXOXKACHUS HAWJIYUIIEro perie-
HUS B IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIbHO-O)KOHOMHUUYECKHUX, 3a1auax. Haxoxnenue
CKOpPOCTH I Tpoliecca, 3aJanHoro ¢popmyioit uin rpapuxoM. [Ipumeps! npumene-
HUS WHTErpaja B (Qu3MKe W reomeTpuu. Bropas mpousBojiHas u ee (PU3NUECKH
CMBICIL.

KomOuHaTopuka, CTaTUCTHKA.
Teopus BeposiTHOCTEH

Tabnuunoe u rpaduyeckoe NpeACTABICHUE HaHHBIX. Hucnosvie xapakmepu-
CMUKU Psi008 OAHHDIX.

[ToouepenHplii 1 OJHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. POpMyJibl 4MClIa NEPECTaHOBOK, COYETAHUM, pa3MelleHui. Pemenue
KOMOMHATOpHBIX 3a7a4. @opmyna 6uHoma Heiorona. CBolicTBa OMHOMHUANIBHBIX KO-
s unmentos. Tpeyronapauk [lackans.

DneMeHTapHble U CIIOXKHBIE COOBITHSI. PaccMOTpeHue cilydaeB U BEpPOSITHOCTD
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CYMMBI HECOBMECTHBIX COOBITUH, BEPOSITHOCTH MPOTUBOIIOJIOKHOTO COOBITUSA. [loHs-
mue o Hezasucumocmu cobvimuil. Beposmnocms u cmamucmuueckas yacmoma
Hacmynienus coovimus. PellleHHe NpaKTUYecKUX 3a7ad C MPUMEHEHUEM BeposT-
HOCTHBIX METOJIOB.

I'eomeTpus

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

IIpsiMble M IJIOCKOCTH B IIpOCTpaHCTBE. OCHOBHBIE MOHATUS CTEPEOMETPUU
(TOuka, mpsiMasi, INIOCKOCTb, TPOCTPAHCTBO).

Ilepecekaromuecs, MapauleIbHbIE U CKPEIIMBAIOIIMECS NPAMBIC. YTOI MEXIY
IPSIMBIMM B ITpocTpaHcTBe. [lepnenaukysspHocTs npsaMsix. [lapamiensHoCcTs U nIEp-
IEHJIUKYJIIPHOCTh INPSMOW M IUIOCKOCTH, IIPU3HAKM M CBOMCTBA. Teopema 0O Tpex
neprneHauKysapax. llepnenaukyissp U HaKJIOHHAs. YTOI MEXAY NPsSMOM U IUIOCKO-
CTBIO.

[TapannenbHOCTh MIOCKOCTEN, NEPIEHANKYIIAPHOCTD IUIOCKOCTEN, MPU3HAKU U
CBOICTBA. /{8yepannulil Y201, TUHEUHbIL Y20 08YCPAHHO20 Y2Id.

PaccTostnusg OoT TOYKM 10 IIIOCKOCTH. PaccTositHme OT mpsAMoW A0 IUIOCKOCTH.
PaccrossHne Mexay napajiesbHBIMU IIOCKOCTAMH. PaccTtosiHMe Mexay CKpeuysa-
IOLLIUMHUCS IPSMBIMU.

[TapamiensHOEe NpOEKTHpPOBaHUE. [11014a0b OPMOLOHANLHOU NPOEKYUU MHO2O-
epannuka. V1300paxkeHne NpoCTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHU

Bepmmnel, pebpa, rpaHu MHOrorpaHHuka. Pazsepmka. Muozozepannvle yenuvl.
Buinyxnvie muozozpannuxu. Teopema Jiinepa.

IIpusma. Ilpsmasa u naknonnaa npusma. IlpaBuneHas npusma. [lapannenenn-
nen. Kyo6.

[Mupamupa. [IpaBunbHas nupamunaa. ¥Ycevennas nupamuoa. Terparap.

CumMmMmetpun B Ky0e, B MapajlieNenuIiesie, B npuzme u nupamuoe.

Ceuenus ky0a, IpU3Mbl U MTUPAMUIBIL.

[IpencraBieHre O MpaBWIBHBIX MHOTOTPAaHHUKAX (TeTpa’nap, KyO, OKTa’Ip,

JOJCKAdIP U UKOCAdIP).
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Tesia 1 MOBEPXHOCTH BpPallleHUs

Humuaap u KoHyC. Yceuennwiii konyc. OCHOBaHHUE, BBICOTA, OOKOBAs MOBEPX-
HOCTB, 0Opasytomas, pa3BepTka. Ocegvie ceuerus U cevenuss, napaiesibHble OCHO8A-
HUIO.

[ap u chepa, ux ceuenus. Kacamenvuas niockocms K cgepe.

O0beMbl Te U IJIOIAAN UX MOBEPXHOCTH

Tousmue 06 obveme mena. Omuowenue 06vemos noOoOHbIX mell.

®opmynbel 00beMa Ky0a, TPSIMOYTOJILHOTO Mapajuiejienuneaa, Mpu3Mbl, IU-
auHApa. @opmyssl 00beMa TUpaMuAbl U KoHyca. DOpMYyJIbI TUIOIIAH TTOBEPXHOCTEH
UIMHAPA U KoHyca. Dopmysiel 00beMa I1apa 1 miomaan cepel.

KoopauHaTsl M BEKTOPHI

[TpssMoyroJibHas (IeKapTOBa) CHCTEMa KOOpJAWHAT B MpocTpaHcTBe. Dopmyiia
pPACCTOSIHUS MEXIYy ABYMsI TOYKamH. YpaBHEHUs cepbl u nirockocmu. Popmyna
PAccmosiHus. om mouyku 00 NJI0CKOCHU.

Bekropel. Moaynas BekTtopa. PaBeHCTBO BekTOpoB. ClOKEHHE BEKTOPOB M
YMHOKEHHE BEKTOpa Ha YUCIO0. YTOJI MeXAy BekTopamu. KoopawmHaTthl BeKTOpa.
CkansipHOe TIpou3BeicHue BekTopoB. KoummHeapHbie BeKTOphl. Pa3inokeHnne BeKTopa
10 JIBYM HEKOJUIMHEapHbIM BekTopaM. KomriianapHble BeKTOphl. Pa3ziokeHue 1o

TPEM HCKOMILIAHAPHBIM BEKTOPAM.
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TEMATHYECKOE IINTAHUPOBAHUE

Tema CoaepikaTeabHble KosnuyecTBo yacos
JHHIH Ayautop- | Camocro- | Makcu-
Hasi pa0oTa | siTeJIbHAS | MaJbHOE
padora
Beenenue 2 - 2
PasButne nonsTus o yncne | Anredpandeckast 14 7 21
YpaBHEHMS U HEPABEHCTBA ¥ paBHeHH i 20 16 36
HEPaBEHCTB
Anrebpanueckas,
Kopuu, ctenenu u nora- TEOPETUKO-
38 6 44
pUGMBI ¢byHkmro3HaabHas,
ypaBHEHUM 2
Anrebpanveckas,
TEOPETUKO-
OCHOBBI TPUTOHOMETPUU byHKIIMOHANIbHAS, 36 12 48
YpPaBHEHUH U
HEPaBEHCTB
DyHKINH, UX CBOMCTBA U Teoperuxo- 2 10 32
rpaduku. (G yHKIMOHAJIbHAS
Hayana matematuueckoro | Teopetuko- 48 24 7
aHaiM3a GbyHKIIMOHANIbHAS
IpsMbIe i ILI0CKOCTH B I'eomerprueckas 22 10 32
IIPOCTPAHCTBE
Texa u nosepxocTH Bpa- I'eomeTrpuueckas 10 10 20
HICHUS
MHororpaHHUKu I'eomerpuueckas 26 20 46
I'eomerpuueckas,
N3MmepeHus B reoMeTpun TEOPETUKO- 16 2 18
(G yHKIIMOHAIbHAS
['eomeTrpuueckas,
KoopauHaTel 1 BEKTOPBI TEOPETUKO- 24 12 36
(byHKIMOHAJIbHAS
EIjIIeMeHTH KOMOMHATOpH- Croxactuueckas 6 3 9
DNeMEHTHI TEOpUU
BCPOATHOCTEH, Croxactuueckas 16 18 34
DNIeMEHTBl MaTeMaTh4e-
CKOM CTaTUCTUKH
Hroro: 300 150 450
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB
YYEBHOU AEATEJBHOCTU CTYAEHTOB

Coaep:xanue XapakTepucTHKA OCHOBHBIX BHA0OB /1€ITEJIbHOCTH CTY-
o0yueHus JAEHTOB (HAa YPOBHE Y4eOHBIX AeiCTBUM)
BBCI[CHI/IC O3HaKoOMJIEHHE C POJIBIO MAaTEMATUKH B HAYKEC, TCXHUKE, 9KOHOMHU -

Ke, UH()OPMAIIMOHHBIX TEXHOJOTHAX U MPAKTUUECKOHN AeATENbHO-
ctu. O3HaKOMJIEHHE C LEIAMU U 3alauaMy U3y4YEeHUsI MaTeEMaTUKHU
npu ocsoernu npodeccuit CI1O u cnenumansuocreit CI1IO

AJITEBPA

PasButHe moHATHS O
quclie

Brimonnenne apudmeTnueckux neiCcTBUN HAJ YUCIAMU, cOYeTas
YCTHBIE U MUCbMEHHBIE TPUEMBI.

Haxoxnenue mpuOIMKeHHBIX 3HAYCHUN BEIUYUH U MOTPEITHOCTEH
BBIUKCICHUN (a0COMIOTHOW U OTHOCUTENIHHOW); CpaBHEHHE YHCIO-
BBIX BbIpakxeHH. HaxoxkaeHune omuOOK B MpeoOpa3oBaHUSIX U BHI-
YUCJIEHUAX (OTHOCUTCS KO BCEM IMMyHKTaM MPOTPAMMBI)

KopHuu, crenenu, no-
rapudmbl

O3HakoOMJIEHUE C MOHIATUEM KOPHS N-H CTENEHH, CBOMCTBAMU PaliU-
KaJIOB U MPaBUJIAMU CPABHEHUS KOPHEH.

dopmynupOBaHUE ONPENEICHUS KOPHA U CBOKMCTB KOpHEW. Boruuc-
JICHUWE U CPaBHEHUE KOPHEU, BHINMOJHEHUE MPUKUJKNA 3HAUYCHUS
kopHs. [IpeobpazoBanme YHNCIOBBIX U OYKBEHHBIX BbIpaKEHUH, CO-
JepKauux paguKaisl.

BrimosniHeHHE pacueToB Mo ¢GopMyinaM, CoAepKaIIUM paguKabl,
OCYIIECTBIISAS HEOOXO0JUMBIE MTOJCTAHOBKH M TPeoOpa3oBaHUS.
Onpenenenrie paBHOCUIILHOCTH BBIpAXEHUM ¢ paaukanamu. Pemre-
HHE UPPALNOHAIBHBIX YPABHEHUH.

O3HakoMJIEHUE C IOHATUEM CTENEHH C IEHCTBUTEIBLHBIM MTOKa3aTe-
JEM.

HaxoxneHue 3HaueHU CTENEHH, UCTIOJIb3Ys IPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHbIE CPEJICTBRA.

3anuchIiBaHUE KOPHS N-il CTENEHU B BUJI€ CTEIEHU C JPOOHBIM IO-
KazarejgeMm U HaoOopoT.

dopmynupOBaHUE CBOWCTB CTEIEHEN. Bpiuncienue crenesen ¢ pa-
LHOHAJIIBHBIM MMOKa3aTeNIeM, BBIIIOJHEHUE TPUKUIKU 3HAYEHHUS CTe-
[IEHHU, CPABHEHUE CTEIEHEN.

[Ipeobpa3zoBaHue YNCIOBBIX U OYKBEHHBIX BBIpa)XKEHUH, cOJlepiKa-
IIMX CTENEeHU, MPUMEHss CBolicTBa. Pemienne nmoka3aTenbHbIX
ypaBHEHHUH.

O3HakoMJIeHUE C IPUMEHEHUEM KOPHEH M CTENEeHEW MpPU BBIUMCIIE-
HUU CPEIHUX, JEJICHUH OTpe3Ka B «30JI0TOM CeYeHUH». PemieHue
MPUKJIAJHBIX 33724 Ha CJIOKHBIE MPOLEHTHI

[IpeoOpa3oBanue amn-
redpanvyeckux BhIpa-
KEHUU

Brinonnenne npeobpa3zoBaHuil BRIpaXXEHUM, TpUMeHeHue Gopmyi,
CBSI3aHHBIX CO CBOWCTBAMU CTENEHEH U J0oTapu(dMoB.

Omnpenenenne 00JacTH TOMYCTUMBIX 3HAYEHUH JIorapupmMuIecKoro
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BeIpakeHus. Pemenue norapuMudeckux ypaBHEHUMN

OCHOBbBI TPUTTOHOMETPHUH

OCHOBHBIE TOHITHS

W3ydyeHnue paguaHHOrO METO/Ia U3MEPEHUS YIiOB BpaIlleHUS U UX
CBSI3U C TpaaycHOU Mepoit. M300pakeHre yrioB BpalieHus Ha
OKPYKHOCTH, COOTHECEHHUE BEJIMUYUHBI YIJIa C €r0 PacloJIOKEHHUEM.

@opMynupoOBaHHE OTMPEACICHUN TPUTOHOMETPUYECKUX (HYHKIIUN
IJI YTJIOB IIOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJIBHOIO TPEYrOJlb-
HUKa U 00BSCHEHUE UX B3aMMOCBSI3H

OCHOBHBIE TPUTOHO-
METpUYECKHE TOXKIe-
CTBa

[IpumeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB I BbI-
YUCJICHUS 3HAUYCHUU TPUTOHOMETPUUECKUX (PYHKIIUN 1O OJTHOM U3
HUX

[Ipeo6pazoBanus mpo-
CTEHIIHUX TPUTOHO-
METPUYECKUX BBIpa-
KEHUU

N3ydenrne oCHOBHBIX (hOPMYI TPUTOHOMETPHUH: (POPMYIIBI CIIOXKE-
HUs, yIBOCHUS, TPpeoOpa30BaHUs CYMMbI TPUTOHOMETPUUECKHUX
GyHKIIUN B IpOU3BEACHUE U IPOU3BEACHUS B CYMMY U IPUMEHEHUE
HpI/I BBIUYUCJIICHUHU 3HAUYCHU L TpI/IFOHOMeTpI/I‘-IeCKOI‘O BBIpa)KeHI/I}I 148
YIPOILEHHUS €To.

O3HaKOMJIEHHUE CO CBOMCTBAMM CUMMETPHUHU TOUEK HA €AUHUYHOU
OKPY>KHOCTH U NPUMEHEHHUE UX JJIs BBIBOAA (OPMYJI IPUBEICHUS

IIpocreitmue Tpuro-
HOMETPHUYECKHUE YpaB-
HEHHUS U HEPAaBEHCTBA

Pemenne no ¢popmysiaMm u TPUTOHOMETPUUECKOMY KPYTY MPOCTEM-
IIUX TPUTOHOMETPUUYECKUX YPABHECHHUM.

IIpuMeneHue 00X METOAOB pELICHUs YpaBHEHUM (IpUBEIEHHE K
JIMHEWHOMY, KBaJAPAaTHOMY, METOJ Pa3JI0KCHUS HA MHOXUTEIH, 3a-
MEHBI IEPEMEHHON) IPU PEIIEHUH TPUTOHOMETPUUYECKUX YpaBHE-
HUHI. YMEHHE OTMEUYaTh Ha Kpyre peuIeHus NpOCTEUIINX TPUTOHO-
METPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCH-
HYC, apKTaHT€HC YHC-
na

O3HaKOMJICHHE C MOHSATHEM OOpaTHBIX TPUTOHOMETPHUECKUX
bYHKITUH.

N3ydeHnue onpeneneHuil apkCuHyca, apkKKOCHHYyCa, apKTaHTeHCca
qucna, GOpMyIUPOBAHUE UX, HU300paKCHUE HA SIUHUYHONU OKPYK-
HOCTH, IPUMEHECHUE TP PEUICHUU YpaBHEHHU I

®YHKIAU, UX CBOUCTBA U TPA®UKH

OYHKIHH.
IlonstTue o HempepshlB-
HOCTU (PYHKIIHHU

O3HaKOMJIEHUE C MOHATUEM NEPEMEHHOM, IPUMEPaMU 3aBUCHUMO-
CTeH MEeXy MepeMEeHHbIMU.

O3HakoMIIeHUE ¢ TOHATUEM TpaduKa, onmpeaeNeHIe MPUHAICKHO-
cti Touku rpaduky dynknuu. Onpeaenerue no Gopmyse npo-
cTeleil 3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue mo popmyre
OJTHOM MEpEMEHHOU uepe3 IpyTrue.

O3HakoMIIeHUE ¢ ompeaeneHneM QyHKIUHN, GOPMYIUPOBAHHE €TO.
Haxoxnenue obmacTu onpeaeneHus U 00IacTu 3HaUCHUN QYHKIIUH

CroiicTBa  (QyHKIHH.
I'paduueckass wuHTED-
nperauua. I[Ipumepst

(GYHKIITMOHABHBIX 3a-
BUCHUMOCTEW B peallb-

O3HakoMJIeHHE ¢ TpUMepaMH (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
pEaNbHBIX MPOLECCAaX U3 CMEXHBIX JUCIUILINH.

O3HakOMJIEHUE C A0KA3aTEIbHBIMHU PACCYKIECHUSIMU HEKOTOPBIX
CBOWCTB JMHEWHON M KBaJgpaTUYHON (pYHKIMI, TpOBEIEHUE HCCIe-
JIOBaHMS JIMHEHHOM, KYCOUYHO-TUHEHHOM, NPOOHO-TUHEHHON 1
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HBIX IIpoHeccax Hu sB-
JICHUAX

KBaZpaTUYHOW (pyHKIMI, mocTpoeHue ux rpadukos. [loctpoenue u
yreHue rpadukos Gynknuit. MccineqoBanue GyHKIIUH.
CocraBienue BUJ0B (PYHKIHHA IO JTaHHOMY YCIOBHIO, pELICHUE 3a-
724 Ha DKCTPEMYM.

Brinonnenune npeobpazoBanuii rpapuka GyHKIun

OO6paTHble HyHKIIUU

N3ydenune noHATHs 00paTHON (QYHKIMHU, ONIpeieNIeHHe BUIa U T0-
cTpoeHue rpaduka oopaTHoi QyHKIIMH, HAXOXKJIEHHE €€ 001acTu
omnpenaesneHus U odaactu 3HaueHuil. [I[pumMeHeHue cBOMCTB QyHKIIMI
IIPU MCCIIEI0BAaHUM YpaBHEHUI U PEIICHUN 3a/1a4 HA SKCTPEMYM.
O3HakOMJIEHUE C MTOHATHUEM CJIOXHOU ()YHKITUHN

CreneHHBIC,
TEeNbHBIE, JOTapUPMH-
Yyeckhue U TPUTOHO-

byHK-
nuu. OOpaTHbBIE TpPH-

ImoKasa-

METpHUYECKUeE

TOHOMETPUYECKHE
byHKIHT

Brruucnenune 3HaueHnid GyHKIUNA 110 3HaYeHUIO0 aprymenTa. Ompe-
JleJIeHNE TOJIOKEeHUS TOUKU Ha rpaduke Mo ee KoopJAuHaTaM U
Ha000POT.

Hcnonp3oBanue cBOWCTB (YHKIIUH 1711 CPAaBHCHHS 3HAYCHUN CTe-
NeHeu u jorapu@Mos.

[TocTpoenue rpadiKOB CTENEHHBIX U JOTapU(PMUUECKUX (PYHKIIUMA.
Pemenue mokazaTenbHBIX U JOoTapupMUUECKUX ypaBHEHUU U Hepa-
BEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJICHUE C MTOHATHEM HENMPEPHIBHON MEPUOAUUECKON PyHK-
uu, GopMyJIUpOBAHUE CBOMCTB CHHYCA U KOCUHYCA, TIOCTPOCHHE
UX rpauKoB.

O3HakOMJIEHHE C TOHATHEM TapMOHUYECKUX KoJieOaHUM U mpume-
paM¥ rapMOHMYECKUX KOJeOaHUM JJig OmucaHus mpoieccoB B (hu-
3MKE U APYTUX 00JIaCTSAX 3HAHUA.

O3HakOMJICHUE C MTOHATHEM Pa3PBIBHOW MEPUOIUICCKON (QYHKITUH,
dbopMynrMpoBaHHUE CBOICTB TaHT€HCA U KOTAHT€HCA, TOCTPOEHUE UX
rpaduKoB.

[IpumeneHue cBOUCTB GYHKIIUHN JIJIs1 CpPaBHEHHUS 3HAUEHUN TPUTO-
HOMETpPUYECKUX (PYHKIUM, pelIeHUs] TPUTOHOMETPUUECKUX ypaBHe-
Huii. [loctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUIECKHUX
GYHKIIUN 1 ompeniesieHne 1mo rpadukamM X CBOMCTB.

Brinonnenne npeobpazoBanus rpaduKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocienoBaTenprHOCTH

O3HakoMJIEHHE C MOHSATHEM YMCIOBOW MOCJIENO0BATEIbHOCTH, CIO-
cobamu ee 3aJlaHMsl, BBIYUCICHUSIMHU €€ YJICHOB.

O3HakoMJIEHHE C IOHATUEM IIpeJeia nociaegopareabHocTu. O3Ha-
KOMJICHUE C BBIYHUCIEHHEM CYMMBI 0€CKOHEYHOTO YHCIOBOTO psija
Ha NIpUMEpPE BBIYMCICHUS CyMMBbl OECKOHEUHO yOBIBaIOIEH reoMeT-
pUYECKON POTPECCHUH.

Pemenne 3amay Ha npuUMeHEHHE (QOPMYIBI CyMMbI OECKOHEYHO
yOBIBaIONIEl T€OMETPHUECKON MPOTPECCUH

[IpousBonHas u ee
MIpUMEHEHUE

O3HaKOMJIEHUE C TOHATUEM MPOU3BOJHOM.
W3yuenne u ¢opMylInpoBaHUE €€ MEXaHUYECKOTO M reoMeTpude-
CKOI'O CMBICIIA, H3yquHe aJII‘OpI/ITMa BBIUUCIICHUS HpOHBBO,Z[HOﬁ Ha|

NpUMepe BBIUUCICHUS MTHOBEHHOH CKOPOCTH M YTI0BOTO KO3 u-
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I[IMEHTAa KacaTeJIbHOH.

CocTaBiieHHE ypaBHEHUS KacaTeIbHOW B 00IIeM BHJIE.

YcBoenue mpaBun nud@epeHUrupOBaHUS, TAOIUIBI MTPOU3BOTHBIX
3JIEMEHTapHBIX (QyHKUHMH, TpuMeHeHue i auddepeHnupoBaHus
GyHKIIUN, cOCTaBIEHUs ypaBHEHUS KacaTEIbHOM.

N3yuenue Teopem o CBA3M CBOMCTB (DYHKIIUM M TIPOU3BOAHOMU, Pop-
MYJIHUPOBKA UX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOMHON HccleAOoBaHUS (YHKIIHH,
3agaHHoON (popmMyIoii.

YcTaHoBIIeHHUE CBSI3M CBOMCTB (PYHKIIMU W NMPOU3BOIHOMN MO UX Tpa-
buxam.

[IpumeHeHne TPOU3BOJHON AJIsI pEUICHHS 3a/lad Ha HaXOXJIeHUe
HanOOJbIIEr0, HAMMEHBIUIET0 3HAUYCHUS U Ha HAaXO0XKJAEHHUE IKCTpe-
MyMa

[TepBooGpa3Has u uH-
Terpai

O3HakoMJIEHHE C MOHATHEM MHTErpajia ¥ NepBOOOPa3HOM.
N3yuenune npaBuia BEIYMCICHUS TIEpBOOOpa3HOi U Teopembl Hbro-
ToHa— JleliOHMUIA.

Pemenne 3amad Ha cBsI3b MEPBOOOPA3HOM M €€ NMPOU3BOIHOM, BBI-
YUCJIEHNUE TIEPBOOOPA3HON s TaHHOW (YHKIIHH.

Pemenue 3aau Ha TpUMEHEHUE UHTErpaja A BeIYUCICHUS (U3HU-
YeCKUX BEJIMYMH U IUIoLanei

YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHHS U CUCTEMBI
ypaBHeHu#l Hepasen-
CTBa U CUCTEMBI HEpa-
BEHCTB C IBYMs Iepe-
MEHHBIMU

O3HakoOMJIEHHE C TMPOCTEHIIUMHU CBEACHUSIMH O KOPHSAX anredpau-
YeCKUX YpPaBHEHHUMH, MOHATHSAMHU HCCIENOBAHUS ypaBHEHUM U CH-
CTEM ypaBHEHHUIL.

N3ydyeHne Teopun paBHOCHIJIBHOCTH YPAaBHEHUN U €€ NPUMEHEHUS.
IToBTOpEHME 3anmucH PEUIEHUS] CTaHJApTHBIX YpPaBHEHWH, MPUEMOB
npeobpa3oBaHusl ypaBHEHHI IJIs CBEIEHUS K CTAHIApTHOMY ypaB-
HEHUIO.

Pemenne panvoHanbHBIX, HPPALMOHANBHBIX, IIOKAa3aTCIbHBIX H
TPUTOHOMETPUYECKUX YPABHECHUU U CUCTEM.

Hcnonp30Banue CBONCTB U IpauKOB QYHKUIHH JJIs pelIeHUsl ypaB-
HeHUil. [IoBTOpEeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHeHUH ¢ IpUMEHEHUEM BCEX MPUEMOB (Pa3JI0KEHUS
Ha MHOXUTEJIH, BBEJICHUSI HOBBIX HEU3BECTHBIX, NOJCTAHOBKH, I'pa-
¢duueckoro MeTonaa).

Pemenne cucrtem ypaBHEHHM C NPUMEHEHHEM PAa3JIMYHBIX CIIOCO-
00B. O3HaKOMJIEHHE C OOIIMMHU BOIIPOCAMHU PEIICHUS HEPABEHCTB H
MCIIOJIb30BAaHUE CBOMCTB U T'paUKOB (PYHKLHH NMpU pelIeHUuu Hepa-
BEHCTB. PernieHne HEpaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHU-
€M Pa3JIMYHBIX CIIOCOOOB.

[IpumeHeHnEe MaTeMaTUYECKMX METOJOB Uil PELICHUs COAepKa-
TEJIbHBIX 3aJay U3 pa3IMYHbIX oOyacTell HaykKW M NpakTHKH. WH-
TEPIPETUPOBAHUE PE3YJIHTATOB C YUETOM PEAbHBIX OTPaHUUYECHUN
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JQJIEMEHTBI KOMBUHATOPHUKM,

TEOPUHU BEPOATHOCTEW U CTATUCTUKHA

OCHOBHBIE MTOHATHUS
KOMOMHATOPHUKHU

W3ydenne npaBuia KOMOMHATOPUKU U MPUMEHEHHE IPU PEIICHUU
KOMOHMHATOPHBIX 3a/]a4.

Pemenre KOMOMHATOPHBIX 33724 METOZ0OM Iepedopa U Mo MpaBHILY
YMHOXEHHS.

O3HakoOMJIEHHE C MTOHATUAMHM KOMOMHATOPUKHU: pa3MEIIEHUSIMHU, CO-
YeTaHUSIMU, IEPECTAaHOBKAMHU U (OPMYJIaMH ISl UX BBIUMCIICHHUS.
OObsicHeHUE U IpUMEHEeHHE GOPMYJI Ul BBIUUCIECHUS pa3Melle-
HUH, IEPECTAHOBOK U COYETAHUN IPU PELICHUU 3a1ad4.
O3nakomiienue ¢ OmaomMmoMm HrroToHa 1 TpeyroapHukom [lackans.
Pemrenne npakTH4ecKuXx 3aj1ad ¢ UCIOJIb30BaHUEM MOHATUH U Tpa-
BUJI KOMOMHATOPUKH

DIIeMEHTBI TEOPUU BeE-
pOsITHOCTEM

N3yueHune ki1accuueckoro onpeaeaeHust BEpOITHOCTH, CBOMCTB Be-
POSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccMmoTpenne npuMepoB BhIYUCICHUSI BEPOATHOCTEN. Pemenue 3a-
Jlad Ha BBIYHUCJICHUE BEPOSTHOCTEH COOBITHIA

[IpencraBnenune naH-
HBIX (TaOJuIBI, aUa-
rpaMMbl, TpapuKu)

O3HakOMJIEHHE C IPECTaBICHUEM YHCIOBBIX TaHHBIX U UX Xapak-
TEePUCTUKAMHU.

Pemenue npakTuueckux 3ajad Ha 0OpabOTKY YHUCIOBBIX JAaHHBIX,
BBIUYHCIICHUE UX XapaKTEPUCTUK

I'EOMETPHA

[IpsiMbI€e U MIIOCKOCTH
B IIPOCTPAHCTBE

@opMyJIMPOBKA U MPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHO-
IO PacHoJIOKECHHUS NPSAMBIX U IUIOCKOCTEH. Pacrio3HaBanue Ha yep-
TeXax U MOJEIAX Pa3JIUYHBIX CIy4aeB B3aUMHOTO PACIOI0XKECHUS
NPSMBIX U INIOCKOCTEH, apTYMEHTUPOBAHUE CBOUX CYXKICHUM.
DopmynupOBaHUE ONPENEICHUM, IPU3HAKOB U CBOMCTB Mapalieib-
HBIX U MEPHEHAUKYIAPHBIX INIOCKOCTEH, IBYTPAHHBIX U JUHEHWHBIX
YIJIOB.

BrinonHeHre OCTPOCHUS YIIIOB MEXKAY NPSIMBIMU, IPSIMOU U ILIOC-
KOCTBIO, MEXIY INIOCKOCTSMH IIO0 ONMCAHUIO U PACIO3HABAHUE UX
Ha MOJIENsX.

IIpuMeHeHue NPU3HAKOB U CBOUCTB PACIIOJIOKECHUS NPSIMBIX U
IUIOCKOCTEH NPU PELICHUU 3a1a4.

N3006paxeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA MOJIEINISX Mep-
MEHIUKYJSIPOB U HAKJIOHHBIX K IJIOCKOCTH, NPSAMBIX, HapAJIIEIbHBIX
MJIOCKOCTEH, YIIIOB MEXKAY MPSAMOM U MIIOCKOCTHIO U 00OCHOBAHHE
IIOCTPOCHUS.

Pemenue 3amauy Ha BBIYKCIIEHUE T€OMETPUYECKUX BeludnH. Onuca-
HHE PacCTOSHUS OT TOYKH JI0 INIOCKOCTH, OT IPSMOM A0 IIOCKOCTH,
MEXIY MIOCKOCTSAMH, MEXAY CKPEUIMBAIOIIUMHUCS MPSIMBIMU, MEX-
Iy TPOU3BOJILHBIMH (UTYpaMH B IPOCTPAHCTBE.

@opMyJIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHU-
aX (TeopeM CyIIeCTBOBAHUS, CBOMCTBA).

N300pakeHue Ha YepTekax U MOJICJISX PACCTOSTHUSA U 000OCHOBaHHE
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CBOUX CyxXAeHUM. OnpeneaeHrue U BBIYUCICHUE PACCTOSHUN B TIPO-
ctpancTie. [I[pumenenue popMyia U TeopeM IIAHUMETPUHU AJIS pe-
LICHUs 3a/]a4.

O3HakoOMJIEHUE C IOHATUEM NapaAJJIEIbHOI'O NPOEKTUPOBAHHUS U €TO
cBoiicTBaMU. POPMYIMPOBAHUE TEOPEMBI O IJIOLIATH OPTOTOHANb-
HOM MPOEKIIMH MHOTOYTOJIbHHUKA.

[Ipumenenue Teopuu A 000CHOBAHUS MMOCTPOCHUI U BBIUUCIIE-
HUI. ApryMEHTHPOBAHUE CBOUX CYXIEHHUI O B3aMMHOM PacIioJio-
KEHUU MPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHUKH

Onucanue U XapakTEPUCTUKA PA3JIUYHBIX BUJOB MHOTOTPAHHUKOB,
MIEPEYNCIIEHUE UX FJIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBITIOJIHEHHUE TTOCTPOCHUS Ha
M300paXKEHHUAX U MOJIEISIX MHOTOTPAHHUKOB.

Brruuciienne TUHEMHBIX 3JIEMEHTOB U YTIIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusix, apryMEeHTUPOBAHNE CBOMX CYXKJIEHMH. XapakTe-
pUCTHKA U U300pakeHNEe CEUCHUs, pa3BEePTKU MHOTOT'PAaHHUKOB,
BBIUHCIIEHHE NJIONIAJeH TOBEPXHOCTEH.

[TocTpoeHue mpocTeHIMX ceYeHU Ky0a, MPU3MBbl, TUPAMUIBI.
[Ipumenenue HakToOB U CBEACHUN U3 TNIAHUMETPHH.
O3HakoMJIEHHE C BUIaMU CUMMETPUN B MPOCTpaHCTBE, GOPMYIHU-
pOBaHHE ONpPEACICHUN U CBOMCTB. XapaKTePUCTUKA CHMMETPHUHU TEJ
Bpall€HUs] U MHOTOTPAHHUKOB.

[IpuMeHeHue CBOMCTB CUMMETPUHU IIPH pelieHnuu 3a1ad. Menonb3o-
BaHUE NMPUOOPETEHHBIX 3HAHUHN JIJIsl UCCIIEIOBAaHUS U MOJEIUPOBa-
HHS HECJIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJTHEHUE PUCYH-
KOB I10 yCJIOBHUSM 3aJau

Tena u noBepxHOCTH
BpAILCHUS

O3HakoOMIIEHUE C BUJAaMU TeJ BpalleHus, GOpMYITUPOBAHHUE UX
OTpEJICICHU U CBOWCTB.

DopMyJIHPOBAHHUE TEOPEM O CEUEHUHU IIapa MJIOCKOCTHIO U MIOCKO-
CTH, KacaTeJbHOU K cdepe.

XapakTepucTuka u u300pakeHue Tel BpallleHus, uX pa3BepTKH, ce-
YEHUS.

Pemenue 3ama4 Ha MOCTPOECHUE CEYECHUM, BHIUMCIEHUE JJIUH, pac-
CTOSIHUM, YrJIoB, Tuiomanei. [IpoBenenne noka3aTesbHBIX PACCyXK-
JNEHUN TIPU PEIICHUHU 3a1aY.

IIpuMeHeHue CBOMCTB CUMMETPUHU IIPU PEIICHUU 3a]1a4 Ha TeJla
BpallleHUs, KOMOUHAIUIO TEll.

N3006paxxeHne OCHOBHBIX KPYTIBIX TENl M BBHIMOJIHEHUE PUCYHKA I10
YCJIOBHUIO 337a4u

OO0BeMBI TeIl U IUIOLIA-
JIM UX TOBEPXHOCTH

O3HaKOMJIEHHE C MOHITHIMH IJIOMAAA U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3aa4 Ha BEIYMCIIEHHUE TUIOMIAIEH TNIOCKUX QUTYD C TIPHU-
MEHEHHEM COOTBETCTBYIOIIUX GopMyl U (HAKTOB U3 MIIAHUMETPUH.
N3ydyeHue TeopeM 0 BBIYUCICHUH 00HEMOB IPOCTPAHCTBEHHBIX TEJI,

23




peleHue 3a1a4 Ha npuMeHeHrue GOopMyJl BRIUUCIECHHUS 00bEMOB.
N3yuenune Gopmyn 1J1si BEIYUCICHUS TLUIOIAACH MOBEPXHOCTEH
MHOTOTPaHHUKOB U TeJ BpallleHus .

O3HaKoOMJIEHHE C MCTOJOM BBIYHMCIICHHUSA ITIJIOUIAAW MOBCPXHOCTH
chepsl. Pemienue 3a1au Ha BRIYMCICHHE MJIOMAIEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEl

Koopaunatsl u BekTO-
pBI

O3HakoOMJIEHUE C MOHIATUEM BeKTOpa. M3ydueHune n1eKkapToOBOM CH-
CTEMBI KOOPJAMHAT B IPOCTPAHCTBE, MOCTPOEHHUE 1O 3aJaHHBIM KO-
OpAMHATaM TOYEK U IJIOCKOCTEH, HaX0XJEHUE KOOPANHAT TOYEK.
HaxoxnaeHnue ypaBHEHUN OKPYXKHOCTHU, Cepsbl, IIIOCKOCTU. Brrunc-
JIEHUE PACCTOSHUN MEXIY TOUKaMHU.

N3yueHne cBONCTB BEKTOPHBIX BEJIMYNH, IPABUJ PA3JI0KEHUS BEK-
TOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKJIECHUS KOOPAHU-
HAT BEKTOpA B IPOCTPAHCTBE, IPABUII JEHUCTBUHN C BEKTOPaMHu, 3a-
JAHHBIMU KOOPANHATaMU.

[IpumeHeHre TeoOpHUu NMpHU PEIICHUHU 3a/1a4 Ha NEHCTBUS C BEKTOpa-
MH. M3ydyeHne CKaJIsipHOTO NPOU3BEIEHNS BEKTOPOB, BEKTOPHOTO
YpPaBHEHHUS NPSMOU U MIOCKOCTU. [I[puMeHeHune Teopun npu peuie-
HUM 3a7]a4 Ha JEHUCTBUS C BEKTOPAMH, KOOPAVNHATHBIM METOM, IpU-
MEHEHHE BEKTOPOB JJIs1 BBIYMCIECHUS BEIUUYHUH YIJIOB U PACCTOSIHUM.
O3HakOMJIEHHE C A0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3a-
MMHOM pacIoJIOKEHUH NPSAMBIX U IJIOCKOCTEN C HCIIOIb30BAHUEM
BEKTOPOB
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IHHEPEYEHb CAMOCTOATEJIBHBIX PABOT

KoJu-Bo
Ne HaumenoBanue Tem pador dopma oT4eTa
4acoB

Pemenne npumepoB Ha TEMY
«IIpubnmxeHHoe 3HaueHUEe BeJlu-

1. Pemenne npumepon 3
YUHBI U TOTPEUTHOCTH MPUOIIHKE-
HUW»
Pemenne npumepoB Ha TEMY

2. | «/leucTBUs C KOMIIJIEKCHBIMHU Pemenne npumepos 4
YUCTIaMU»

3 I'paduueckuii ciocob pereHus Koncnekr, 4

" | IMHEWHBIX YpaBHEHUI pelleHue NpUuMepPOB

Pemenune npocrenmmx cucrem

4. | ypaBHEHHMII C IByMSI HEU3BECTHBI- Pewmenne npumepon 4
MU rpaduyecKuM CriocoooM
Meron ['aycca B pemieHrn cucteM

3. atay petue Pemenue npumepos 4
JTUHEWHBIX YPaBHEHUM
HccnenoBanue ypaBHEHNN U He-

6. yP Koncnekr 4
PABEHCTB C MapaMeTpamMu
Koncnekr na remy «Mcropus Jo-

7. Koncnexr 2
rapuMoB»
Pewenne npumepoB Ha TeEMy

8. . Pemenue npumepos 4
«CBoiicTBa morapudmoB»
TpuroHomeTpruyeckue ypaBHEHUs,

9. Koncnekr 4
CBOJSIIMECS K KBaJPAaTHBIM
TpuronoMmerpruueckrue HeEpaBeH-

10. Koncnekt 4
CTBa

11 Tpuronomerpuieckas popma Koncnekr, pemenne npume- 4

" | KOMIIJIEKCHOTO YKCia pOB

Tpuronomerpuyeckue GyHKIUH,
ux cBorcTBa U rpaduku. OOpar-
HbI€ TPUTOHOMETpUYECKUE QYHK- .

12. . DNEeKTPOHHBIA KOHCIIEKT 2
IIUU, UX CBOMCTBA U rpaduku. Ile-
PUOANYHOCTH TPUTOHOMETpUYE-
CKUM QyHKIUN

13. | Ilpumeps! GpyHKIMOHATBHBIX 3a- Pedepat, mpesenTanms 8
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BUCUMOCTEN B PEAJIbHBIX IPOLIEC-
Cax W SIBJIICHUSX

14 CBolicTBa YHCIOBBIX ITOCJICIOBA- Koncnexkr, 4
" | TenpHOCTEH pelieHue IPUMEPOB
. o KoHcrexT,
15. | IlepBblii 3amMedaTenbHBIN Opeaen 4
pelIeHnEe MPUMEPOB

16. | Bropoii 3aMedaTenbHbIN peaes Koncnexr 4
Briuncnenre npou3BOHbIX

17. . Pemenue npumepos 4
byHKIHA
Bropas npousBoaHas, ee reomeT-

18. . . Koncnekr 4
pUYecKuid U (PU3NYECKUN CMBICIL.

19. | MeTonsl MHTETPUPOBAHUS Pewmenune npumepon 4
['eomeTrpuueckoe npeoOpa3zoBaHue
MPOCTPAHCTBA: NapaJUIEIbHbIN

20. Koncnekr 2
NIEPEHOC, CHAMMETPHUSI OTHOCH-
TEJIbHO IIOCKOCTH
N300pakeHne mpoCcTpaHCTBEHHBIX .

21. TBOPYECKUM KOHCIIEKT 4
duryp
IleprieHIMKYISAPHOCTH B IIPO-
ctpancTBe. OpTOroHaIbHOE MPO-

22. Koncnekr 4
ekTupoBanue. [1nomans oproro-
HaJIbHOM MTPOEKLINU
Ceuenue nuIMHApPa U KOHyCa
IJIOCKOCTBIO, KacaTeabHas MIoc-
KOCTh K cdepe. Konnueckue ce-

23. [IpoekT, mpe3eHTanus 12
YEHUS U UX MPUMEHEHUS B TEXHHU-
ke. Ceuenwst mapa u cepsl. Ka-
caTesibHas MIIOCKOCTh K cepe

24 [IpaBunbHBIE U HEMPABUIIbHBIC I[Mpoexr, 1

" | MHOTOTpaHHUKHU U3TOTOBJIEHUE MOJIETIEN

Ceuenue npu3Mbl U MUPAMUJIbI

25. | miockocThro. CBOMCTBA Mapai- Pedepar, npezenTtanus 8
JIEIBHBIX CEUCHUN B MUPAMUJIC

26. | Uaterpansuas ¢popmysa oobema Koncmekr

27. | YpaBHEeHUE NPAMON U IJIOCKOCTH. Koncnekr,
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Ypasuenue chepsbl

pelieHre NpuMepoB

28.

BektopHoe 3a1anue npsiMbIX U
IJIOCKOCTEN B IPOCTPAHCTBE

Koncnexr,
pelIeHUE NPUMEPOB

29.

KommnanapHasie BekTopbl. Pazmno-
’KEHUE BEKTOpa MO TPEM HEKOM-
IUTaHAPHBIM BEKTOpaM

Koncnexkr,
pelIeHUE NPUMEPOB

30.

®opmyna bunoma HeroTona,
CBOMCTBAa OMHOMHAIBHBIX KO (-
¢unmenToB. Tpeyronbauk Ilacka-
TS

Koncniexkt

31.

[TousTre 1 3aKkoHE OOJIBIIIUX YH-
cen. [loustue o 3agauax marema-
TUYECKON CTAaTUCTUKU

KoHncniext

32.

I'enepanbHas COBOKYIIHOCTB. BBI-
0opka, cpenHee apuMeTHIecKoe,
mennana. [[pumenenue cpeaHnx
3HAYEHUH B CTATUCTUKE

Koncniexkt

33.

Pemenue IMPAaKTHYCCKHUX 3a7a4 C
IMPUMCHCHUEM BCPOATHOCTHBIX
Ioaxoa0B

Pemenune 3agau

34.

Croco0bl CTaTUCTUIECKOM 00pa-
OOTKM JaHHBIX (TaOJIUILIBI, AUA-
rpamMMbl, rpaduKn)

Jloknaz, mpe3eHTaus

Bcero uacos:

150
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ctBO FOpaiit, 2019. — 238 c.

Hononnumenvnasn:
1. boromosnos, H. B. Martemartuka : yueOHUK JJIsI CpeIHETO podeccuoHaIbHO-
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