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IHHOACHUTEJBHAA 3AIINCKA

1. O0mas xapakTepHCTHMKAa Y4eOHOH AUCHUIIMHBI (COIJIACHO NPUMEPHOH
nporpamMmme 001eo0pa3oBaTeJILHOI0 MUKJIA)
[Iporpamma ob1ieoOpazoBaTeIbHON yueOHOM AuCIUIIIMHA «MaremaTrka: anreopa
¥ Hayajla MaTeMaTUYeCKOro aHaiu3a; reomeTpus» (nanee — «MareMarukay)
NpeHa3HAYeHALJI1 U3YUYEHUsI MAaTeMAaTUKU B MPO(ECCHOHAIBHBIX 00pa3oBaTeb-
HbIx opranuzauusx CI1O, peanusyromux o0pa3zoBaTeIbHYIO MPOTPaMMy CPEIHETO
o011ero oOpazoBaHusi B MPEACIaXOCBOCHHUSI OCHOBHOM MpodecCHOHAIbHOM 00pa-
3oBarenbHON mporpammbl CIIO (OITOIT CIIO)na 6a3e ocHoBHOTO 001IETO 00pa-
30BaHMS MPU MOJTOTOBKE KBATU(DUIIMPOBAHHBIX PAOOYMX,CITyKAIUX U CIEIUAIH-
CTOB CPEJIHETO 3BEHA.
Copeprkanue nporpamMMmbl «MaremaTtrkay HampaBiI€HO Ha JOCTHXKCHHE CIIETyO-
X LeJaen:
 obOecrieueHrne cPOPMUPOBAHHOCTH TPEJICTABICHUNA O COIUATBHBIX, KYJIbTYPHBIX
UUCTOPUUYECKHX (DaKTOpaxX CTAHOBJICHUS MaTEMAaTHUKHU;
* obecrnieueHre c(HOPMHUPOBAHHOCTH JIOTUYECKOTO, aITOPUTMHUYECKOTO U MaTeMa-
THYECKOTO MBIIIICHNUS,
* obecrieueHre chOPMUPOBAHHOCTH YMECHHUIM NIPUMEHSTh TIOJyUYCHHBIE 3HAHUS TIPH
pEIIeHUY pa3INYHbBIX 3a/1a9;
* obecrnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUI O MaTEMaTUKe KaK 4acTH 00-
IICYEIIOBEYCCKON KYJIBTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIIH-
ChIBaThbU M3y4aTh peabHbIC MPOIIECCHI U SBICHUS.
B nporpamMmy BKITIOUEHO COJEp)KaHME, HANpaBiIeHHOE HAa (GOPMHUPOBAHUE y CTY-
JIEHTOBKOMITETEHIIUN, HEOOXOMUMBIX i KadecTBeHHOTro ocBoeHus OIIOIT CI1IO
Ha 06a3e OCHOBHOr000IIEr0 00pa30BaHus ¢ MOJyUYEHUEM CpeTHEro o0uiero oopaso-
BaHMUSI; IPOTPAMMBbI MOJATOTOBKHA KBATU(PHUIIUPOBAHHBIX PA0OUNX, CIYXKaIUX; MPO-
rpaMMbl TOATOTOBKH crnieruaiuctoBepennero 3seHa (IIKPC, IIICC3).
[Iporpamma yueOHOM TUCHUIUTMHBI «MaTemMaTHKa» O4epUYUBAET COJAEPKAHUEYUeO-
HOTO Marepuaia, MOCJIeI0BaTEIbHOCTh €r0 M3y4Y€HHUs, paclpeiesieHHe y4eOHBIX
4acoB,TeMaTUKy pedepaToB, BUJIBI CAMOCTOSTENbHBIX pa0OT, YUUTHIBas crienudu-
Ky TPOTrpaMMIIOATOTOBKH KBATH(HUITMPOBAHHBIX Pab0OYMX, CIYXKalluX W CIIeIHa-
JUCTOB CPEIHEro 3BeHa,0CBaMBAEMO MPOo(ecCuu WM CHEIHaIbHOCTH, B YaCTHO-
ctu 15.02.17 MoHTax, TEXHUYECKOE OOCITYyXMUBAaHHE, SKCIUTyaTalus U PEMOHT
MIPOMBITIUICHHOTO 000pyI0BaHus (TI0 OTPACsiM), a TAKXKe YKPYIMHEHHOW TPYMIIBI
cnenuanbHocTer 15.00.00 «MammmHOCTpOSHHEY.
[IporpammMa MOXET HCIOJB30BATHCA APYTUMH TpodeccruoHambHBIMU 00pa3oBa-
TEJIbHBIMU OPTaHU3ALUAMH, PEATU3YIOINIMMHU 00pa30BaTeIbHYI0 IPOrpaMMy Cpe-
Hero oOmieroodpaszoBanus B npenenax ocBoeHus ocHoBHou OITOIT CITIO nHa 6a3ze
ocHoBHOTO 00111eT0 0OpazoBanus (IIIIKPC, ITTICC3).
Marematuka siisieTcst GpyHAaMeHTaIbHON 00111e00pa30BaTeIbHON AUCITUTUTMHON
COCIIO>KHMBIIIMMCST YCTOWYMBBIM COJIEP)KAHUEM M OOIIMMH TPEOOBAHUSMH K TTOJITO-
TOBKE 00yUaroIUXCsl.
[Tpu ocBoenun npodeccuit CIIO u cnenuansHocteid CIIO TeXHOIOrHYECKOTO
npoduismpodeccuoHaTbHOTO 00pa30BaHMsI, KAKOBOW M SIBIISIETCS CHEIHATBHOCTD
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35.02.160kcmmyartaius 1 peMOHTCEIbCKOX03IMCTBEHHON TEXHUKU U 000pya0Ba-
HUSI, MaTEMaTUKa U3y4daeTcs Kak MpoQuIbHbINA yueOHbIN MpeIMeT.

DTO BhIpa)KaeTcs B COACPKaHUU 00YUEHUS!, KOJIMUECTBE YACOB, BbIICISIEMbIX HaU-
3y4EHUE OTJIETbHBIX TEM MIPOTPAMMBI, IIyOUHE UX OCBOEHUS CTYJIEHTaMH, 00beMe
MXapaKkTepe NMPAKTUYECKUX 3aHATUH, BUAX BHEAYAUTOPHOU CAMOCTOATEIBHOM pa-
OOTBICTYICHTOB.

OO0mue 11eny u3y4eHruss MaTeMaTHKU TPAIUIIMOHHO PEaTU3YIOTCS B YEThIPEX Ha-
PaBJICHUSIX:

1) obmiee npeacTaBiacHUE 00 HACIX M METOIaX MaTEMaTHKH;

2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

3) oBnaneHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHUSIMU,

4) BocIUTaTEIbHOE BO3/CHCTBHUE.

[Mpodumnmzarus neneit MaTeMaTUYECKOro O0Opa30BaHUS OTPa)KaeTCs Ha BBHIOOpE
IPUOPUTETOB B OPTaHU3AIMH YUEOHOU JEATENbHOCTH OOyJaromuxcs. [ TexHo-
JOTHYECKOTO MpOoQuIIs BHIOOP Ieleil CMemaeTcsl B MparMaTideckoM HarpasJe-
HUM, TPEAyCMaTPHUBAIOIIEM YCHJICHHE M pacCHIMpEHHE MPUKIATHOTO XapakTepa
W3YYCHUS MATEMaTUKH, MPEUMYIICCTBEHHOW OPHCHTAIIMM Ha aIrOPUTMHYCCKUIN
CTHJIb TTIO3HABATEIBHON 1eATEIHLHOCTH.

N3yueHne MaTeMaTUKU Kak NMpoduiibHON 00111e00pa3oBaTeIbHON y4eOHOM quCIn-
IUIMHBLYYUTHIBAIOIIEH crienu@uKy ocBauBaeMbIX cTyiaeHTamu mnpodeccuit CIIO
i cnenuansaoctu CITO, oOecrieunBaeTcs:

* BLIOOPOM PA3IMYHBIX IMOX0I0B K BBEJICHUIO OCHOBHBIX TTOHSITHIA;

* (opMupoBaHUEM CUCTEMBI YUEOHBIX 3aJ]aHUH, 0OecrieynBaromuXx dPGHEeKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 1IETIEBBIX YCTAHOBOK;

* oOoramieHueM CIeKTpa CTHIIeH yueOHON AesTeIbHOCTH 3a CUET COTJIaCOBAHUS C
BEYIIUMH JIEATEIbHOCTHBIMH XapaKTePUCTUKAMK BhIOpaHHOM npodeccuu (crernu
AJTLHOCTH).

[IpodunpHas cocTaBisIONIast OTpaXKaeTcsl B TPEOOBAHUAX K TOJATOTOBKE 00yUaro-
IIUXCSIB YaCTH:

* 0011Ie# CHCTEMBI 3HAHUI: COIepKATENbHbBIE MPUMEPHI HCTIOIH30BAaHHUS MaTeMaTH-
YEeCKUX U U METO/I0B B IPO(ECCHOHATBHON ACSITEIbHOCTH;

* YMEHUU: pa3Indue B ypoBHE TPEOOBAaHUM K CIIO)KHOCTH MTPUMEHSIEMBIX aJlTOPUT-
MOB;

* MPAKTHUYECKOTO UCIOIb30BAHMS MPUOOPETCHHBIX 3HAHUN U YMEHUI: HHAUBUIY-
JIbHOTO Y4€OHOI0 ONBITA B MOCTPOCHUHM MATEMATHUYECKUX MOJIEJIEH, BHITTOJIHEHUH
UCCJIEI0BATENLCKUX MTPOEKTOB.

Takum o0OpazoM, peanuzanusi COACpPX aHUS YUEOHOU AUCIUIUIMHBI OPUEHTUPYET
HAIPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK Y4eOHOM paboThl, 3aBU-
CSAUIMX OTIPOPUIIs TPOPecCHOHATBLHOTO 00pa30BaHus, MOJTYYEHUS ONBITA UCIIOJIb-
30BaHMSI MATEMATUKH B COJIEPKATEIHHBIX U MPOPECCHOHAIBHO 3HAYUMBIX CUTYa-
IUAX T0 CPAaBHEHHIO C(HOPMaIbHO-YPOBHEBBIMH PE3YJIHTATHBHBIMHU XapaKTEPH-
CTUKaMH 00y4YEHUS.

Conepxanue yueOHOU JUCIMILIUHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMU
CoJIep KaTeIbHBIMU JTMHUSIMUA 00YYEHUSI MAaTEMATHKE:



® aneebpauyeckas NuHUs, BKIIOYAIONIAs CHCTEMAaTU3aLUIO0 CBEJICHUH O YHC-
Jax; U3yuye€HHUe HOBbIX U 0000I1IeHNE paHee U3YyUEHHBIX onepalnii (Bo3Bee-
HUE B CTENEHb,U3BJICUCHHE KOPHS, JIorapu(PMUpOBaHKEe, CUHYC, KOCUHYC,
TaHT'€HC, KOTAHT€HC NOOpPATHBIE K HUM); U3YYEHHE HOBBIX BUOB YUCIOBBIX
BBIpKEHUN U (POPMYJT; COBEPIIICHCTBOBAHUE MPAKTUUECKUX HABBIKOB U BbI-
YHUCIIUTENBHON KYJbTYphl, paCIIUPEHUEH COBEPILICHCTBOBAHUE airedpanye-
CKOTO ammapara, copMHUpOBaHHOIO B OCHOBHOMIIIKOJIE, U €r0 IPUMEHEHNE
K PEIICHUI0 MaTEMaTHUYECKUX U MPUKIIAAHBIX 3a/1a4;
® meopemuxko-@yHKYUOHANbHAS JUHUA, BKIIOYAIONIAs] CHCTEMaTH3aldI0 |
pacuIMpeHrecBeICHU 0 (QYHKIUSAX, COBEPIICHCTBOBAaHUE TIpapUUECKUX
YMEHUI; 3HAKOMCTBO COCHOBHBIMH HJCSIMU U METOAAMH MaTEMaTUYECKOIO
aHanu3a B o0beMe, TTO3BOJISIIOLIEM MCCIIEIOBATh AJIEMEHTapHbIE (PYHKIIUU U
pemaTh mpocTeme reoMeTpuieckue,Pu3ndeckiue U Apyrue MpuKIaaHbIe
3a/1aui;
® JIUHUA YPABHEHUU U HepaseHCcmeE, OCHOBAHHAS Ha IOCTPOEHUU U UCCIEeI0Ba-
HUU MaTeMaTHUYECKUX MOjeNel, epeceKaomascs ¢ aredpanyeckon 1 Teo-
peTHKO-(DYHKIMOHAILHOMIMHUSAMU U BKJIIOYAIOUIasl pa3BUTHE U COBEpILIECH-
CTBOBaHME TEXHUKH aNreOpanyecKUXnpeoOpa3oBaHUi IJisl peuieHusl ypas-
HEHUl, HEpaBEHCTB U cucTeM; (OPMUPOBAHHUE CIIOCOOHOCTU CTPOUTH U HUC-
CIIEJIOBaTh MPOCTEHUIINE MaTeMaTHUYECKHE MOJENU MPHU PEIICHUUIPUKIIAT-
HBIX 337124, 337149 U3 CMEXHBIX U CIICIUATbHBIX JUCIUILINH;
® ceomempuyeckas UHUA, BKIIOYAIOUIas HArjsiHbIe MPEICTaBICHUS O MpPO-
CTPaHCTBEHHBIX (PUTYpax U M3YUYCHHE UX CBOMCTB, (OPMUPOBAHUE U PA3BU-
THE MPOCTPAHCTBEHHOIO BOOOPaKEHUS, Pa3BUTHE CIOCOOOB reoMeTpuue-
CKUX M3MEpPEHUH, KOOPJIMHATHOIOU BEKTOPHOI'O METOOB Ul PEIICHUs Ma-
TEMaTUYECKUX U TIPUKIIAJIHBIX 337124,
® cmoxacmuyecKkas JIUHUsA, OCHOBaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX yMe-
HUM, MPEACTaBICHUN O BEPOSTHOCTHO-CTATHUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOIEro MUpA.
Pa3nensl (TeMbl), BKIIOYCHHBIE B COAEP)KaHME YUEOHOW NUCIUIUIMHEI, SBISIOTCS
oOmumMu 111 Bcex mpoduieit mpodeccrnoHaapHOro 00pa3oBaHus U MpU BceX 00b-
eMax y4eOHOTOBpEMEHH HE3aBUCHMO OT TOTO, SIBISIETCS JIM yueOHasl TUCIUIUINHA
«Marematuka» 0a30BOMMIN TPOPUIBHOM.
B mpumepHOM TeMaTH4eCKOM IUTaHE MPOrpaMMbl Y4eOHBIM MaTepual MpeicTaB-
JeHB (popMe YepeayroIerocs pa3BepThIBaHUS OCHOBHBIX COJIEPKATEIbHBIX JTUHUN
(anreObpanyeckor, TeOpPeTUKO-(PYHKIIMOHAILHON, YpaBHEHUN U HEPABEHCTB, I'€O-
METPUUYECKOI,CTOXaCTUYECKOM ), YTO TIO3BOJISIET TMOKO MCIOJB30BaTh UX PACIOJIO-
’KEHHE U B3aUMOCBS3b,COCTABIIATh padOUUil KaJeHAApHBIN IJIaH, HO-Pa3HOMY de-
penyst yueOHbIe TeMbI (T1aBblydeOHUKA), YYUTHIBAsI TPOGUIb NPOdECCUOHATBLHOTO
oOpaszoBanusi, creuuuky ocauBaemon mnpodeccun CIIO mnm cneunaabHOCTH
CIIO, rnyOuHy H3y4yeHHs MaTepHalla, YpPOBEHbIIOJATOTOBKU CTYAEHTOB IO MpeaIMe-
Ty.
N3yuenne o0meo0pa3oBaTeIbHOW YUeOHOW MUCIMIUIMHBI «MaTemaTuka» 3aBep-
[IA€TCATIOABEICHUEM UTOTOB B (hOpME HK3aMEHA B paMKax MPOMEXKYTOYHOU aTTe-
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cTauuu CTyJeHTOBB mporecce ocBoeHus ocHoBHOU OIIOII CIIO ¢ momydyeHuem
cpeanero obmiero oopazosanusa(I1IIKPC, TTIICC3).

B paznene nporpammel «Coepikanre yaeOHOM TUCITUTUTMHEBD) KYPCHUBOM BBIJIEIICH
MaTepuai, KOTOPBIA TIPU U3YYeHUH MAaTeMaTUKH Kak 0a30BOil, Tak W MpOodUILHON
y4eOHOUTUCITUTIINHBI, KOHTPOJTIO HE MOJIC)KHT.

2. MecT0 y4eOHO! AUCHUILIUHBI B Y4eOHOM IVIaHe

VYuebnas qucrumuinHa «MatemaTuka: anredpa U Hayalla MaTeMaTHIeCKOTO aHaJIH-
3a;TE€OMETPHS» SBIIACTCS YUCOHBIM MPEAMETOM 00s3aTeIbHOM TPEIMETHON 00J1ac-
™ «Marematuka u uadopmatuka» ®I'OC cpennero o61Iero 0opa3oBaHusI.

B nmpodeccronanbHBIX 00pa30BaTebHBIX OpraHU3AIMgX, PEATH3YIONIUX 00pa30-
BaTCJIbHYIO IMPOTPaMMy CpPEIHEro oOIIero oOpa3oBaHHUS B MpejeiaX OCBOCHUS
OIIOIT CIIO nabGa3e oCHOBHOro 00IIero oOpa3oBaHuUs, ydeOHas IUCIUILIMHA
«MareMaTuka» H3y4aeTcsB o0O0Ie00pa3oBaTeIbHOM IIUKJIE Y4YeOHOTO IIjlaHa
OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETOO0OPA30BAHUS C MOJYUYEHUEM CPETHETO
obmero oopazosanus (IITIKPC, TITIICC3).

B yuebnpix mranax [MIIKPC, I[MTICC3 y4ebnast nucuuminHa «MaTemaTuka» BXO-
JUT B COCTaB OOIMX OO0IIe00pa30BaTeIbHBIX YYEOHBIX AUCIUIUINH, (GOpMUPYE-
MBIX 13 00s3aTenbHBIXIIpeaMeTHBIX 00nacTelt ®I'OC cpennero obmero oopaszoBa-
Hus, 115 npodeccuit CIIO nnmucnernuansHocteir CITO cooTBeTcTBYyIOMIEro podu-
7151 Ipo(eccroHanbsHOr0 00pa30BaHMUs.

3. Pe3yabTaThbl 0OCBOCHUS Y4eOHOM IMCUMIINHBI
(MMYHOCTHBIE, MeTANPeAMETHbIE, IPeIMEeTHbIE)

OcBoenue copepkanus y4eOHOM MUCIUIUTMHEI «MaTemaTika» obecrednBaeT 10C-
THXKEHUE CTYJICHTAMHU CIEAYIONINX pe3yalbmamoas:.

* TUYHOCHHDIX

— c(hopMUPOBAHHOCTH MPEACTABICHUI O MATEMATHKE KaK YHUBEPCATLHOM SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SBJICHUIN U MPOIIECCOB, UJIEIX U METOJaxX maTe-
MaTHKH;

— TOHMMaHHWE 3HAYMMOCTH MAaTEeMaTUKHU I HAyYHO-TEXHUYECKOro Iporpec-
ca,cOpMHUPOBAHHOCTh OTHOIIECHMSI K MAaTeMaTHKE KaK K YacTH O0OlleyenoBeue-
CKOHKYJIBTYpBI Yepe3 3HAKOMCTBO C MCTOPHEH pa3BHTHS MAaTEMAaTHKH, SBOJIIOIIN-
eMMaTEeMaTUYECKUX UCH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aJro-
PUTMHUYECKOMN KYJIbTYPhI, KPUTUYHOCTH MBIITUICHHS HA YPOBHE, HEOOXOIUMOM JIJIS
Oynymeld mpodecCHOHATBHOM NESITebHOCTH, IS TPOJOJIKEHUS 00pa3oBaHUS
ncaMmooOpa3oBaHus;

— OBJIQJICHHE MATEeMATHYECKUMHU 3HAHUSIMH M YMEHUSMH, HEOOXOIUMBIMHU B TIO-
BCEJTHEBHOM KU3HHU, /ISl OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIUILUIUH U
JTUCITUTLINH Tpo(eCcCUOHATBHOTO IUKJIA, JIJIS TTOJIyYeHHs 00pa30BaHus B 00J1aCTX,
He TpeOyrouX yriyOJIeHHOM MaTeMaTU4eCKOM MOATOTOBKH;



— TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,HA
MPOTSHKEHUU BCEW KU3HU; CO3HATEIBHOE OTHOIIEHHE K HEMPEephIBHOMY 00pa3oBa-
HUIO KaK YCIIOBHIO YCHEHIHOW MPO(ECCHOHATBHON M OOIIECTBEHHOW JesATeIbHO-
CTH;

— FOTOBHOCTB M CIIOCOOHOCTh K CaMOCTOSATEJIbHOW TBOPUYECKOW M OTBETCTBEHHOM-
NEATEIIbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00-
pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HON, yueOHO-UCCIIe0BATENbCKOM, MPOSKTHON
UJPYTUX BUJIAX JEATEIbHOCTH;

— OTHOILIEHHE K MPO(PECCHOHATBHON NEATEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
pEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIICHAIIMOHATBHBIX MPO-
onem;

* MemanpeomMemHubIX.

— YMEHHE CaMOCTOSITEJIbHO OMPEAEINIATh LENH ACSATENbHOCTA U COCTABIATH IJIaHBI-
NEeATEIbHOCTH;, CAMOCTOSITENIbHO OCYHIECTBISATh, KOHTPOJIMPOBATH U KOPPEKTUPO-
BaTh JI€ATEIbHOCTh; UCIOJb30BaTh BCE BO3ZMOXHBIE PECYPCHI IS JOCTHKEHUSIIIO-
CTaBJICHHBIX LI€JIEH U pean3aliy MJIaHOB AESTENbHOCTH; BEIOUPATh YCIEUIHBIECT-
paTeruu B pa3IMYHbIX CUTYaIUsX;

— YMEHHE NMPOAYKTHBHO OOIIAThCS M B3aUMOJIEMCTBOBATh B IMPOLIECCE COBMECT-
HOMIESITENIbHOCTH, YYUTHIBATh MO3HUIMHU JAPYTUX YYACTHUKOB AEATEIBHOCTH, d(]-
(dbeKkTHBHO pa3peniaTh KOH(IUKTHI;

— BJIaJICHWE HABBIKAMH MO3HABATEIbHOM, Y4eOHO-UCCIIEeI0BATEILCKON U MPOEKT-
HOWJIEATENbHOCTH, HABBIKAMH pa3pelieHus NpobieM; CIOCOOHOCTh U TOTOBHOCTD
KCAMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUs MPAKTHUYECKHUX 3a]ay, PUMEHE-
HUIOPA3JUYHBIX METOJIOB IMO3HAHUS;

—TOTOBHOCTH M  CIIOCOOHOCTH K  CaMOCTOSTENbHONW  HMH(POPMAIMOHHO-
M03HABATEJIbHOMAEATENBHOCTH, BKIKOYAsi YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX
VMCTOYHUKAXWH(POPMAIIMH, KPUTHYCCKU OIICHUBATH W MHTEPIPETUPOBATH UHEOOP-
MaluIo, MOIYYaEMYIO U3 Pa3IMYHbIX UCTOUYHUKOB;

— BIIQJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHUE SICHO, JIOTUYHO M TOYHO M3JIaraTrbC-
BOIO TOUKY 3PEHMS, HCIIOJIb30BATh aJICKBATHBIE A3bIKOBBIE CPE/ICTBA;

— BJIaJICHUE HABbIKaMU IO3HABATEIbHOU pe(dIEKCHU KaKk OCO3HAHHs COBeplae-
MBIXJIEUCTBUIA Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAaHWIi, Ipa-
HUILICBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 3a7a4 U CPEJICTB IS UX-
JOCTUKEHUS,

— 1EJCYCTPEMJICHHOCTh B TMOMCKaX W NPHUHITHU PEUICHUH, COOOpa3UTEIbHOCTh
WUHTYUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUH; CIIOCOOHOCTh BOC-
IIPUHUMATh KPACOTy U TAPMOHHUIO MUPA;

* npeoOMemHubIX.

— c(pOopMHUPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTUKE KaK 4YaCTU MUPOBOU KYyJbTY-
pBIM MECTE€ MaTEMaTUKU B COBPEMEHHOMN ITUBUIIM3AIUH, CIOCO0OAaX OMUCAHUS SIBJIE-
HUNPEATBHOIO MUPa HA MaTEMAaTUYECKOM SI3BIKE;

— ¢(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MATEMAaTUYECKUX IMOHATHSIX KaK Bax-
HEUIIIUX MaTeMaTUYECKUX MOJIENSAX, MO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIC
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ITPOLIECCHI U SIBJIICHUS, IOHUMAHUE BO3MOKHOCTH AKCUOMATUYECKOTO MTOCTPOCHUS
MaTeMaTHYECKUX TEOPUH;

— BJAJEHUE METOAAMU JI0KA3aTeJIbCTB U aITOPUTMOB PELICHUS, YMEHUE UX IMPHU-
MEHSITh, IPOBOJIUTH IOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a/1a4;

— BJIAJICHUE CTAaHJAPTHBIMU IIPUEMAMH PELICHUS PAMOHAJIBHBIX U UPPALMOHAIb-
HBIX,[I0KA3aTENbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKMX YpAaBHEHHW M HeEpa-
BEHCTB, MXCHUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM
YHUCIIe JJIsl TIOUCKA MyTH PELICHUS UM WUIIOCTPALMKU PELICHUS YPABHEHHUM U HEpa-
BEHCTB;

— c(opMUPOBAaHHOCTH TMPEACTABICHUN 00 OCHOBHBIX MOHITHSX MAaTEeMaTHYECKO-
roaHajin3a U KX CBOMCTBAaX, BJAJCHHE YMEHHUEM XapaKTEPU30BaTh MOBEICHUE
GyHKINNA, UCTIOIH30BAaHUE MOMYYEHHBIX 3HAHUW IS OTIMCAHUS W aHallu3a peajib-
HBIX3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMHU MOHSATHUSIMHU O IUIOCKUX W MPOCTPAHCTBEHHBIX T'€OMETPH-
yeckux (uUrypax, uX OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTH YMEHHS pPaco-
3HaBaTh T'€OMETPUUECKHE (PUTYpPHI Ha UYepTekKax, MOJCISAX U B peaJlbHOM MHUPE;
MPUMEHEHUE H3YyUYCHHBIX CBOMCTB reoMerpuuyeckuxuryp v Gopmys ajis peliie-
HUSTEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUECKUM COJICPKaHUEM;

— c(hOpMUPOBAHHOCTH MPEJCTABICHUIN O TIPOIIECCaX U SBJIICHUSX, UMEIOIIHUX BEPO-
ATHOCTHBIA XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHU-
P€,0CHOBHBIX IOHATHUSAX 3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEN; YMEHUU HAXOAUTH
MOIICHUBATh BEPOSITHOCTA HACTYIUICHUS COOBITUH B MPOCTEUINNX MPAKTHYECKUX-
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIUYUH;

— BJIQJICHUE HABBIKAMU UCIIOJIb30BAHUS T'OTOBBIX KOMITBIOTEPHBIX MPOrpaMM MpHU
pelLIeHuN 3a1ay.

MPUMEPHOE COJIEP’KAHUE OBIIEOBPA3OBATEJILHONMYUYEBHOI
JUCIATLITAHBI

1. Conep:xanue
(ocHOBHBIE pa3ebl M KPaTKOe coAepKaHue TeM H Pa3/iesi0B)

Beeoenue
Marematrka B HayKe, TEXHUKE, IKOHOMHKE, WH(DOPMAITMOHHBIX TEXHOJOTUSX U
MIPAKTUYECKOM NIEITENbHOCTH. Llenn u 3agaum n3ydeHusi MaTeMaTuKU IIPU OCBOE-
Huu npodeccuit CI10 u cnenumansuocteit CI1O.

AJITEBPA

Pazeumue nonsamus o yucne
[lenbie u parmoHanbHbIe yncia. JlelcTBUTeNbHbIC Yucaa. [IpubaudicenHvle abiyuc-
nenus.Komnaexcuuvle uucna.
Kopnu, cmenenu u nocapugmoi

Kopnu u cmenenu. KopHu HaTypaabHOM CTENEHU U3 YUCIAa U UX CBOMCTBA. Crere-
HU CPAIlMOHAJIBHBIMU ITOKA3aTEIsIMHU, UX CBOMCTBA. CTENEHU C JCUCTBUTEIHLHBIMU
nokazatessiMu. Ceoticmea cmenenu ¢ 0eticmeumelbHblM NOKA3amenem.



Jloeapugm. Jlocapugpm uucna. OcHOBHOE norapupMUUEcKoe TOXIECTBO. Jlecs-
TUYHbIEU HaTypanbHble jJorapudmsl. [IpaBuna nelicteuii ¢ norapupmamu. Ilepe-
X0/l K HOBOMYOCHOBAHHIO.
Ilpeobpazosanue ancebpauueckux svipasxceruti. IlpeodpaszoBaHue paluOHAIbHBIX,
UPPALMOHAJIbHBIX CTEIIEHHBIX, IIOKA3aTENIbHBIX U JIOrApU(PMUYECKUX BBIPAKEHU.
IIpakmuueckue 3auamus
ApudpmeTnueckue NEHCTBUS HaJ YUCIIaMHU, HaXOXKJEHUE NPUOIMIKEHHBIX 3Haye-
HUMBEIMYMH M TOTPEIIHOCTeW BBIUMCICHUN (aOCONIOTHON M OTHOCHUTENBHON),
CpPaBHEHUE YHCIIOBBIX BBIPAKECHUIA.
Brrunciienne u cpaBHeHHE KOpHEN. BBITOIHEHNE PACYETOB C PAUKAIIAMH.
Pemenne uppannoHanbHeIX ypaBHeHMM. HaxokaeHHne 3HayeHUU CTeleHed ¢ pa-
UOHAJIBHBIMU TOKa3arensiMu. CpaBHeHue ctenenei. [IpeoOpasoBanusi BeIpaxke-
HUM, COIEP)KAIIUXCTEIICHU. Pelenrne nokas3aTelbHbIX YPaBHEHHM.
Pemenune npukiiagueIx 3amgay.
Haxoxxnenue 3HaueHuid norapudma 1no npous3BOJIBHOMY OocHOBaHMIO. Ilepexon ot
OJIHOTO
OCHOBaHMS K Apyromy. Beruucnenue u cpaBuenue jorapudmos. Jlorapudgmupona-
HUE UTTOTEHIIMPOBAHUE BHIPAKECHHI.
[TpuOnn>KeHHbIE BRIUMCIEHUS U PEIICHUS MPUKIIAHBIX 3a/1a4.
Pemenue norapu(pMuyecKkux ypaBHEHHM.

OCHOBbBI TPUTTOHOMETPUH

OcHoeHble nousamus

Pannannasg mepa yriia. BpamarensHoe neukenne. CUHycC, KOCUHYC, TAHT€HC U KO-
TAHI'€HC YHCIA.
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA
®opmyinsl npusBeneHuss. Popmysl cnoxeHus. PopmMynsl yaBoeHuss Popmynvl no-
JIOBUHHO20 Y2Id.
[TpeoOpa3zoBaHus MPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAXKEHUIM
[IpeoOpa3zoBaHre CyMMBbl TPUTOHOMETPUUECKUX (DYHKIHMI B IPOU3BEACHUE U MPO-
U3BEACHUS B CYMMY. Boipasicenue mpucoHomempuyeckux )yuKyuii uepe3 maHeeHc
NOJIOBUHHO20APZYMEHmA.
TpuronomeTpruyeckre ypaBHEHUSI 1 HEPABEHCTBA
[IpocTenmme TPUrOHOMETPUUECKHAE YpaBHEHUS. [[pocmetiuiue mpueonomempuye-
CKUEHepaseHcmeda.
Obpamuvie mpueconomempuueckue GyHKyuu. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC.
IIpaxmuueckue 3anamus
Pannanubiil MeToa U3MEPEHMS YIII0B BPAILCHUS U CBA3b C IPAJyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYINBI CIOXKEHHS, YABOCHUS,
npeodpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (DYHKLIUN B POU3BEICHUE, PE0d-
pa3oBaHUE MPOU3BEACHUS TPUTOHOMETpUYECKUX (QyHKIUH B cymmy. [Ipocreiinme
TPUTOHOMETPUYECKUECYPABHEHHS U HEPABEHCTBA.
OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIUH: APKCUHYC, AapKKOCUHYC, apPKTaHT€HC.




OYHKIMU, UX CBOMCTBA u TPA®HKU
@ynuxyuu.O01aCTh ONpeneNeHrss 1 MHOXKECTBO 3HauU€HU; rpaduk QyHKIUH, MO-
CTpoeHue rpa@ukoB QyHKIIMM, 3aJaHHBIX PA3TMUYHBIMU CIIOCOOAMHU.

Ceoticmea ¢ynkyuu.MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, T1e-
puoanYHOCTh. [IpoMexxyTKH Bo3pacTaHusl U yObIBaHMS, HAUOOJbIIEE U HAUMEHb-
miee 3HAYEHUS,TOUYKH dKcTpemyMa. ['paduueckas wunTepnperauusa. [Ipumepst
(GYHKIIMOHATBHBIX 3aBUCHUMOCTEH B peallbHBIX MpOIeccax U SBICHHUSIX. Apudme-
TUYECKHUE ONepanuy HajJ (PyHKIHUAMH.

Crnoxnas ¢pyHkius (komnosuuus). [lonsamue o nenpepvieHOCmU OyHKYUU.
Obpamuvle pyuxyuu.Obaracme onpedeieHus u 001ACMb 3HAYEHUU 0OPAMHOL
@yHKyuu.

I'pagpux oopamuoii hynxkyuu.

CreneHHble, NOKa3aTelbHbIE, JIOTAPU(PMUUECKHEH TPUTOHOMETPUYECKHE (PYHK-
1007078

OOparHble TPUTOHOMETPUYECKHUE (DYHKITUH,

Onpenenenus GyHKIMM, UX CBOMCTBA U TpaUKH.

[IpeobpazoBanus rpaduxoB. [lapannenbHblil IEpeHOC, CUMMETPHUS OTHOCUTEIIBHO
OCEUKOOPIMHAT U CUMMETPHUS OTHOCHUTEIHHO Hayaia KOOPAWHAT, CAMMETPHUS OT-
HOCHUTEJIHHOIIPSIMOM Y = X, pacTsHDKEHHE U C)KaThe BAOIb OCEH KOOPAMHAT.
lIpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXAy MEPEMEHHBIMU B peajbHBIX MPOLIECCaX U3 CMEX-
HeIxaucuuiuH. Onpenenenue ¢ysukiuil. [locrpoenue u urenue rpagukoB QpyHk-
muii. UccnenoBanne dynkinuu. CBONCTBA JTUHEHHOM, KBaJpaTUYHOU, KYCOYHO-
JUHEHMHONW U JApoOHO-NuHEHHOW (yHkuuid. HempepwsiBHBIE W NEpHOAMYECKUE
¢ynkiun. CBolicTBa M rpaUKUCHHYCA, KOCHHYCa, TaHTeHca U KoTaHreHnca. O0-
patHbie GyHKIMU U ux rpaduku. ObpaTtHbieTpuroHoMeTpruueckue Gynkmun. [pe-
oOpazoBanus rpaduka ¢pynkuuu. ['apmonnueckuekonedanus. [Ipuknanneie 3aaa-
qH.

[TokazarenpHbIe, TOrapuMUIECKHE, TPUTOHOMETPUUIECKNE YPABHEHUS U HEPABEH-
cmea.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A
llocneoosamenvrocmu.CnocoObl 3aJaHuss U CBOMCTBA YMCJIOBBIX IMOCJEI0BATEIb-
HOCTEH.

Ilonsamue o npedene nocnedoosamenvrnocmu. Cywecmeoganue npeoena MOHOMOH-
HotloepanuyenHou nociredosamenvrocmu. CyMMUPOBAHUE TOCIIEI0BATEIbHOCTEN.
beckoHeuHOyObIBaroIasi reOMEeTpUYecKasi IPOTPECCHs U €€ CyMMa.
IIpoussoonas.llonsiTie 0 Mpou3BOAHON (YHKIIUU, €€ TEOMETPUUECKUN U Pusnye-
CKHMICMBICII. YpaBHEHHE KacaTelbHOU K Tpaduky QyHkiuu. [IponusBomHbie CyM-
MBI, Pa3HOCTH,IIPOU3BEICHMS, YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuid. [IpuMeHeHre Npou3BOJHON K MCCIEA0BAHUIO (DYHKIMI M MOCTPOCHUIO
rpadukoB. IIpouzsoousvieobpammuoi hyHKyuu u KOMRO3UyuUU QyHKYuU.

[Tpumepsl UCTIONB30BaHUS MPOU3BOJHON I HAXOXKICHHUS HAWIYYILEro peleHus
BIIPUKJIAJHBIX 3aja4yax. Bropas npousBojHas, €€ reoMeTpUYEeCKUi U (pu3ndeckuii
CMBICIL.
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Haxosxnenne ckopocta Jij1st iporiecca, 3aJaHHOTO (hOPMYJIIOi U rpaduKOM.
llepsoobpasnas u unmeepan.llpuMeHeHre onpeIeNeHHOT0 UHTeTpaia il HaXox-
JEHUSITUIOMAaM KpuBoMHeHHON Tpaneuun. dopmyna HerotTona—JleliOHuia.
[Tpumepsl IpUMEHEHUs: HHTErpala B (PU3UKE U TEOMETPHUHU.
IlIpaxmuueckue 3anamus
Uucnoasi nocneaoBaTeIbHOCTh, COCOOBI €€ 3aJaHus, BBIYMCIICHHS YJIEHOB IO-
cienoBarenbHOCTH. [Ipenen nocienoBarenbHOCTH. beckoHeuHO yObIBarolas reo-
METPUYECKASAIIPOTPECCHS.
[IponsBonHas: MEXaHUYECKUN U TEOMETPUYECKUM CMBICI IIPOU3BOAHOMN.
VYpaBHeHnue kacaTenbHO# B 06meM Buae. [IpaBuna u popmyinsl auddepenunpona-
HUS,TaOJIUIAa TPOU3BOAHBIX dJIeMEHTapHbIX QyHkumid. MccnenoBanue GyHKIUU €
NOMOUIBIONPON3BOAHON. Haxoxaenne HauOOJbIIero, HAMMEHBIIETO 3HAUYCHUS U
HKCTPEMANIbHBIX3HAYCHUHN (PYHKIINH.
Wurerpan u nepsoodpasnas. Teopema HetoTona—IJleitOnuna. [Ipumenenue unre-
rpajak BIYMCICHHUIO (U3UUYECKUX BEJIMYMH U TIOMIAACH.

YPABHEHUA 1 HEPABEHCTBA
Ypasuenus u cucmemvl ypasuenuu.PanmonanbHple, UppalMOHAIBHBIE, ITOKa3a-
TEJIbHBIEH TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.
PaBHOCMIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE MPUEMBI UX peuieHus (pa3loKeHHEe HAa MHOXKUTEIH, BBEJACHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpapuuecKuil MEeTox).
Hepasencmea.Paninonanbuple, WppanyOHaIbHbBIE, II0KA3aTEIIbHBIE U MPUSOHO-
Mempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PELICHMUS.
Hcnonvzosanue ceoilicmeé u epagurxos QyHkyuii npu peuleHuu ypasHeHui u Hepa-
séencmg.Metop uHTepBaioB. M3o0paxkeHne Ha KOOPAUHATHOM MIIOCKOCTH MHOXe-
CTBapeUICHUI YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.
Ilpuxnaonvle 3a0ayu
[IppuMeHEHNE MAaTEMATHYECKUX METOAOB JUIS PEIICHUS CONEPKATEIBbHBIX 3a1a4 U3
pa3IMyYHBIX 00J1aCTEN HAYKU U MPAKTUKH.
WNHTepriperanys pe3ynbTraTa, y4eT peajJbHbIX OTPAaHUYEHUN.
IIpaxmuueckue 3anamus
Kophu ypaBuenuii. PaBHocmiibHOCTE ypaBHeHUM. [IpeoOpa3zoBanne ypaBHEHUH.
OcHOBHBIE NIPUEMBI PELIECHUS YPAaBHEHUH. PellieHne cCUCTEM ypaBHEHHUI.
Hcnonb3oBanue cBOMCTB U rpaduKkoB PyHKIMN Ui peIlIeHUs] ypaBHEHUHN U Hepa-
BEHCTB.

KOMBUHATOPUKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEN
DnemerHmvl KOMOUHAMOPUKU

OcHOBHBIE TOHATHSA KOMOMHATOPUKHU. 3a/1auM Ha MOJCYET YHCIa pa3MeIIeHNH, Te-
pECTaHOBOK, codeTanuil. Pemenue 3a1au Ha nepebop BapuaHToB. dopMyia OUHO-
Ma HeroToHa.
CpoiicTBa OMHOMUHAIBHBIX KO3 uimenToB. Tpeyronbauk [lackans.

InemeHmsl meopuu 8eposSImMHoOCmel
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CoObITHE, BEpOSITHOCTh COOBITHSA, CIOKEHHE U YMHOXKEHUE BEpOsSTHOCTEH. [lons-
mue oHe3agucumocmu coovimuii. J{uckpemunas cryuyauHas 6eiudyuHa, 3aKOoH ee
pacnpeoejieHusl.
Yucnoswvie xapaxmepucmuku OUCKPemHOU Cyyaunou eerudunvl. [lonamue o 3axo-
HeOOonbUUX YUcel.
Inemenmol MamemMamudeckor Cmamucmuky
[IpencraBnenue NaHHbIX (TAONUILIBI, AUATPAMMBI, TPAPUKH), 2eHEPATbHASICOBOKYN-
HOCMb, 8b100PKA, cpeoHee apupmemuueckoe, meouana. Ilonsmue o 3a0auax ma-
memamu4eckon CmamucmuKu.
Pewenue npakmuueckux 3a0ay c npumeHenuem 8epoamHOCMHbIX MEMOO08.
IIpaxmuueckue 3anamus
Hcrtopust pa3BUTHS KOMOWMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTHUKUA M WX
pOJIb Bpa3MYHBIX chepax denoBeuecKOon ku3HenesTenbHocTu. [IpaBuna komOu-
HaTOpUKH. Perienne koMOMHATOPHBIX 3a/1a4. Pa3Mellienus, coueTanus U nepecra-
HOBKHU. bunom HeroTtoHau tpeyronpauk Ilackans. [Ipuknanusie 3amaymn.
Kiraccuueckoe ompenesieHUE BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpemMa O
CyMMeBepoATHOCTEN. Bpruncnenne BepostrHoctei. [Ipuknanueie 3amauun. llpen-
CTaBJICHUE YMCIIOBBIX AaHHbIX. [[puKkinagHblie 3a1a4n.
['EOMETPUA
LIpsmvle u nrockocmu 8 npocmpancmee
B3anmHoe pacrosiokeHue IByX HpsIMbIX B MpocTpaHcTBe. [lapamienbHOCTh mps-
MO HILUIOCKOCTH. [TapaiutennbHOCTD TI0CKOCTEN. [leprneHauKyIapHOCTh IPSMON U
IIJIOCKOCTH.
[IepnieHaUKyIISp U HAKIOHHAsL. YTOJI MEXAY IPSAMOU U IJIOCKOCTBIO. JIByrpaHHbIN
YTOJL
Yroa Mexay mIoCKOCTAMU. [leprnenauKyIsIpHOCTh IBYX INIOCKOCTEH.
['eoMeTpuyeckue npeoOpa3zoBaHusl MPOCTPAHCTBA: MapalIEIbHBIM MEPEHOC, CUM-
METPUSAOTHOCHUTEIIBHO TIOCKOCTH.
[TapannenbHoe mpoekThpoBaHue. Ilnowaos opmozonanvrHou npoexyuu. V300pa-
YKEHUETIPOCTPAHCTBEHHBIX PUTYP.
Mnoeoepannuku
Bepuunsl, pedpa, rpanu MHOTOrpaHHuka. Passepmka. Muozoepanusie yenvi. Boi-
nyKavie MHo2oepannuxu. Teopema Jiinepa.
IIpusma. Ilpsamas u naxnonnaa npusma. IlpaBunbHas npusma. [lapannenenunesn.
Ky6.
IIupamuna. [IpaBuiibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpuu B KyOe, B mapajuieenuesie, B Ipu3Me U MUpaMu/ie.
Ceuenus Ky0a, MpU3MBbI U TUPAMU/IBI.
[IpeacraBienue o MpaBUIILHBIX MHOTOTPAaHHUKAX (TeTpasrape, Kyde, oKTasape, J10-
JIeKadApe U UKOCAPE).
Tena 1 NOBEPXHOCTH BpaIllCHUS
[Mumuaap m koHyc. YcedeHHBIM KoHyc. OCHOBaHHWE, BBICOTA, OOKOBasi MOBEPX-
HOCTb, 0Opa3sytomias, pa3Beptka. OceBble CEUCHUS U CEUEHUs, MapasuiebHbIe OC-
HOBAHMIO.
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ap u chepa, ux ceuenus. KacarenpHas miockocTs Kk cdepe.

N3mepeHuns B TeOMETpUH

O6BeM u ero uzmepenue. Muarerpanpaas hpopmyna oobema.

®opMmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapajuiesienuIeia, IPU3Mbl, IIMIUHIPA.
dopmysiel 00beMa MUPaMUIbl U KOHyca. DOopMyIibl IO TOBEPXHOCTEH IH-
JVHJIpa U

KoHyca. opmysiel 00beMa 11apa u mionaaun cepsl.

[Tono6ue Ten. OTHOLIEHUS MIIOMIAEH MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJl.
KoopanHaTel 1 BEKTOPBI

[TpsiMoyroiibHast (AekapTOBa) CUCTEMAa KOOPAMHAT B IpocTpancTee. dopmyiia pac-
CTOSIHUS MEXAY ABYMS TOUKaMH. Y paBHEHUsI CPepsl, niockocmu u npsamot.
Bekropsl. Moaynb Bektopa. PaBeHcTBO BekTOpOB. ClioKEHUE BEKTOPOB. Y MHOXeE-
HUEBEKTOpa Ha 4MCIO. PasimokeHue BEKTOpa 0 HAIpaBICHUSAM. YTOJ MEXAY
nByMs BektopamHu. [Ipoeknus Bexktopa Ha ock. KoopnnnHatel Bektopa. CkanspHoOe
IIPOU3BEAECHUEBEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELIEHUM MATEMAaTUYECKUX WU IIPH-
KJIaJIHBIX33/1a4.

IlIpaxmuueckue 3anamus

[Ipu3HaKK B3aMMHOTO PACIIONOKEHUS IPSAMBIX. YTOJ MEXAY NpAMbIMU. B3auMHoe
pacIooKEHUE MPAMBIX U IJIIOCKOCTEN. [lepnenaukynsp U HaKJIOHHAs K IJIOCKO-
CTU. YTOJIMEKIY NPSIMOM U INIOCKOCTBIO. TeopeMbl O B3aMMHOM PACIOJIOKEHUN
IIPSAMOU U IIJIOCKOCTH.

Teopema o Tpex NepHeHIUKyIsIpax.

[Ipu3HaKu ¥ CBOMCTBA NMAPAIIEIBHBIX U IEPIIEHAUKYISIPHBIX INIOCKOCTEH.
PaccTostHue OT TOYKM 10 INIOCKOCTH, OT IIPSMOU 0 IJIOCKOCTH, PACCTOSHUE MEXK-
OYIUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIMMUCA IPSAMBIMUA, MEXIY IPOU3BOJIBHBIMU
¢dburypaMuB poOCTPaHCTBE.

[TapannenbHO€ MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmozco-
HAILHOUNPOEKYUU MHO20Y20/bHUKA. B3aMHOE pacHoJIOKEHUE MPOCTPAHCTBEH-
HBIX (uryp.

Paznuunble BUABI MHOTOIpaHHUKOB. VX n3o0paxkenus. CeueHusi, pa3BEpTKU MHO-
rorpaHHuKoB. [lnomane noBepxnoctu. Bunpl cummerpuii B poctpaHcTse. CHm-
METpHS TENBPAILLEHUS 1 MHOTOTPAHHUKOB. Bpruncienue miomaaei 1 00beMOB.
Bekropsl. JlelicTBus ¢ BeKkTOpaMu. /[ekapToBa cucTemMa KOOPAMHAT B IMIPOCTPAHCT-
BE.

VYpaBHEHHE OKpPYKHOCTH, cepbl, IockocTu. PaccTossaue mexay Toukamu. Jlei-
CTBHs CBEKTOpaMHU, 3aJaHHbIMH KOoopanHaTaMH. CKaJsIpHOE MPOU3BENECHUE BEKTO-
poB. BekTopHOECypaBHEHHE MPSMOM U ITNIOCKOCTH. VCMOJIb30BaHUE BEKTOPOB IPHU
JI0Ka3aTeIbCTBE TEOPEMCTEPEOMETPUH.

JIns BHEAYyIUTOPHBIX 3aHATHN CTYAEHTAaM HApsAAY C PELICHUEM 3a/1a4 U BBIITOJIHE-
HUSANPAKTAYECKUX 33aJaHUM MOXHO IPEIJIOKATh TEMBI HCCIIEIOBATEIBCKAX U pe-
(epaTUBHBIXPAOOT, B KOTOPBIX BMECTO CEPUN OTAEIBbHBIX MEJKHUX 3a7a4 U yIpPaxK-
HEHUI TPEeANararoTCSICIOKETHBIE 3a/aHus, TpeOyIolue IIUTEeNbHON paboThl B
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paMKax OJHOW MaTeMaTHUYeCKOWCUTYAIluU. DTH TEMbI MOTYT OBITh KaK WHIUBUIY-
albHBIMU 33JaHUSIMU, TaK U TPYNIIOBBIMUJIJISL COBMECTHOTO BBITTOJIHEHUS UCCIEN0-
BaHMUS.

Ipumepnvie memol pepepamos (00Kk1a008), UCCIEO08AMENbCKUX NPOCKMOE

* HenpepoiBHBIE 1po0OH.

* [IpymMeHeHnEe CII0KHBIX MPOLEHTOB B 9KOHOMUYECKUX PacueTax.

* [JapayiennbHOE TPOEKTUPOBAHUE.

* CpeHue 3Ha4€HUsI U UX IPUMEHEHUE B CTATUCTHUKE.

* BexkTopHOE 3a71aHKe NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

* Cl10)KeHre TApMOHUYECKUX KOJIeOaHUM.

* ['paduueckoe pernieHne ypaBHEHU U HEPABEHCTB.

* [IpaBunbpHbBIE U TONYIIPABUIIBHBIE MHOTOIPAHHUKH.

» Konnueckue ceyeHus 1 UX MPUMEHEHUE B TEXHUKE.

* [Tonarue nuddepenunana u ero NPUIOKEHUS.

* Cxembl NOBTOPHBIX UCTIbITAaHUN bepHymm.

* lccnenoBanue ypaBHEHH U HEPABEHCTB C IapaMETPOM.

Coaepxanue yueOHou rucuumiinabl <MATEMATHUKA»

Temamuueckuii naawn (218 uacos):

KoanuectBo yacos
HaumenoBanme Teoperuveckuii IIpakTHKYMBI
TeMbI MaTepuan
1. BBenenue 2 -
2. PazBuTHE NOHATHS O YHCJIE
3. KopHu, crenenu, Jorapugmsl 4 4
4. OCHOBBI TPUTOHOMETPUH 12 12
5. ODyHKUMHU, UX CBOHCTBA U TPpadpuKu 17 17
6. Hauaia maTeMaTH4eCKOro aHaJIn3a 20 20
7. YpaBHeHUsI M1 HEPaABEHCTBA 28 28
8. D1eMeHTBI KOMOMHATOPHKH 4 4
9. J1eMeHTbl MATEMAaTHYeCKOH CTATUCTHKH 8 8
10. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 4 6
11. MHOrorpaHHUKH U TeJia BPALECHHUS 18 17
12. U3MepeHne reoMeTPpUYECKUX BeJIMYHH 8 8
Hroro 131 130
Bcero 261

14



Copepxanne yueoHoi quctuminabl KMATEMATHUKA»

HaumenoBaHue pasjaesa

KoaunuyecTBoO 4a-
COB Ha pasjel

Camo-
CTOSI-
TeJlb-

Hast
padora

Aynam-
TOpHAas
padora

Tembl pasgesa

YpoBHH ocC-
BOEHUS

1 cemecTp

Bgenenue.

Pa3BuTne moHATHA O YHC-
Te.
DIEeMEHTHI
PHUKH.

1. JleficTBUTENIbHBIC YHC-
Ja

KOMOMHATO-

Maremaruka B Hayke, TEXHU-
Ke, SKOHOMHKE, HWH(pOpMaIH-
OHHBIX TEXHOJIOTHSIX U TMpaK-
THYECKOH nesitenbHOCTH. lenun
Y 3aJla4d U3y4YeHUs] MaTeMaTH-
KM TIPU OCBOEHUHU Tpodeccuid
CIIO u crnenuansroctent CIIO.
IToustue NEUCTBUTEILHOT'O
yuciia. MHOXKECTBA  YHCEll.
CBoiicTBa NEUCTBUTEILHBIX
YHCEI.

Metonq MareMaTHYECKOM WH-
TYKITHH.

[TepecranoBku. Pa3menienus.
Coueranus

1,2

JlokazaTenbcTBa YHCIIOBBIX
HEpaBeHCTB. JlenmMMocTh 1e-
apix uncen. CpaBHEHUS 110
MOAYJTI0 m. 3aJadu ¢ LeJo-
YHCJIEHHBIMHA HEU3BECTHBIMU

1,2

PasButue nousaTus o ymc-
ze.
DNEeMEHTHI
PHUKH.
YpaBHEHUS U HEPABEHCT-
Ba.

2. PannoHnasbHbIe ypaB-
HEHUS 1 HEPaBEHCTBA

KOMOHUHATO-

PammonanbHble  BBIpayKEHHUSL.
®opmynel 6mHOoMa HproTOHA,
CYMMBI U Pa3HOCTH CTENEHEN

2,3

Jlenenne MHOTOYJICHOB C OC-
TaTKkoM. Anroput™m EBknmaa.
Kopens MHorounena. Teopema
be3y. Panuonanbhble ypaBHe-
Hus. CHcTeMbl pallMOHATIBHBIX
ypaBHeHuW.  PanuoHanbHbIE
HepaBeHcTBa. CHCTEMBI  pa-
LHMOHAIBHBIX YPaBHEHUHN
MeTto WHTEpPBAJIOB PpEIICHUS
HEpaBeHCTB.  PanumoHanbHbIe
HepaBeHcTBa. Hectporue He-
paBeHcTBa. CucCTEMBI paruo-
HaJIbHBIX HEPABEHCTB

2,3
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Kophu, crenenu, jgora-
pUGMBEL.

DyYHKIMHU, UX CBOWCTBA U
rpaduku

3.Kopens crenenu n.

[Tonsitue ynknum m e€ rpa-
¢buka. Oynknus y = x". Ilo-
HATHE KOpHs ctenenu n. Kop-
HHU 4ETHOM M HEUYETHOU CTEme-
Hel. ApudmMernueckuii  Ko-
peHb. CBolicTBa KOpHEH cTe-
nenn n. Oyskms y = Vx (x =
0). ®ynkumnsa y = Vx. Kopens
CTCTIICHH n1 W3 HATYypaJbHOTO
yucna. CTeneHs ¢ panyuoHalb-
HbIM TIOKa3zaTeneMm. CBoicTBa
CTENEeHU C PAlMOHATIBHBIM T10-
KazaTelieM

2,3

Kophu, crenenu, jgora-
pUGMBEL.

Haugama maTemaTHdaecko-
ro aHanu3a.

4.CTtereHb I0JI0KUTEIh-
HOT'0 YHClIa.

[TonsiTue mpenena nociaeaoBa-
TCILHOCTH.

CgoiictBa mnpenenoB. becko-
HEYHO YOBIBAIOIIAs T€OMETPHU-
yeckasi mporpeccusi. Yucio e.
[TonsTHE CcTEneHu ¢ uppanuo-
HaJdbHEIM nokasaTteneM. Iloka-
3arenbHas GyHKIUS

1,2

Kophu, crenenu, jgora-
pUPMBEL.

DyYHKIMHU, UX CBOWCTBA U
rpaduku

5. Jlorapudhmbl

[Tonstue norapupma. CBOICT-
Ba JIorapu(pmos.

Hecstuunsie jgorapudmel. Jlo-
rapupmMuuecKas byHKIHA.
CreneHabie QYHKITMU

2,3

YpaBHEHUS U HEPABEHCT-
Ba.

6.ITokazarenbHbIe U JIO-
rapuMUUIECKHUE ypaBHE-
HUS U HEPaBEHCTBA

[Ipocreiime noKa3aTeabHbIC
YpaBHEHHS.

[Ipocreiimue  norapudmude-
CKHE€ ypaBHEHUSI.

VYpaBHEHHUs, CBOIAIIMECH K
MPOCTEUIIIUM 3aMEHOM HEU3-
BECTHOTO

2,3

[Ipocreiimme mnoKa3aTeabHbIE
HEPaBEHCTBA.

[Ipocreitmme  norapudmude-
CKHE HEpaBEHCTBA.
HepaBenctBa, cBonsmuecs K
MIPOCTEUIIMM 3aMEHOW Heus-
BECTHOT'O

2,3

OCHOBBI TPUTOHOMETPHH.

7. TpuroHoMeTpudecKre
bopmybl

[Tonstue yrna. Panuannas me-
pa yria. OnpeneleHne CuHyca
U Ko cuHyca yria. OCHOBHBIE
(dbopMyIbl 115 CUHYCa U KOCH-
Hyca yria. ApkcuHyc. ApKKoO-
cunyc. [Ipumepsl ucnoab30Ba-
HUSI apKCUHYyCa U apKKOCUHY-
ca. Dopmyiibl 11 apKCUHYCa U
apKKOCHHYCA.

1,2

OnpeneneHne TaHreHca U KO-
TaHI€HCa yria.

2,3
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OcHoBHble (HOPMYIIBI AJIsl TaH-
reHca M KOTaHTeHca yria Apk-
TaHT€HC. APKKOTaHTEHC.
ITpumepsl UCIIOJIb30BAaHU
apKTaHI€HCa U apKKOTaHI'€HCA.
Kocunyc pasHoctu u kocuHyc
CYMMBI JBYX YIJIOB. @OpMyIIbI
JUIsl apKTaHTeHca M apKKOTaH-
re’Hca

@opmynbl Ui JONOJIHUTENb-
HBIX YIJIOB.

CuHyC CyMMBI U CUHYC pa3HO-
CTH JBYX YIJIOB.

CymMma U pa3sHOCTb CHHYCOB H
KOCHHYCOB

2,3

@opMyna Juisi IBOMHBIX U II0-
JIOBUHHBIX YTJIOB.
IIpousBeneHue CHHYCOB U KO-
CHUHYCOB.

@opMyIIbI [JIs1 TAHTEHCOB

2,3

OCHOBBI TPUTOHOMETPHUH.
DyHKIMH, UX CBOMCTBA U
rpadukH.

8. Tpuronomerpuueckue
byHKIUHA

OyHKIMA Y=COSX. DyHKIUS
y=sinxX. dyukiws y=tgx

1,2

OyHkImMsa y=ctgx

1,2

OCHOBBI TPUTOHOMETPHH.
YpaBHEHUS] U HEPABEHCT-
Ba.

9. TpuroHoMmerpuueckue
YPaBHEHHUS U HEPABEHCT-
Ba

IIpocreiime TPUTOHOMETPU-
YECKHUE YPABHEHUS.
VYpaBHEHHUs, CBOIAIIMECH K
MPOCTEUIIIUM 3aMEHOM HEU3-
BECTHOI'O

2,3

[IpumeHeHne OCHOBHBIE TpHU-
TOHOMETPUYECKUX bopmyn
TSl pEIIeHUs] YPAaBHEHU .
OnHopoaHbie ypaBHEHUSI.
[Ipocrelime HepaBeHCTBA IS
cuHyca M KocuHyca. IIpo-
CTEHIlIME HEpPaBEHCTBA IS
TAHT€HCA U KOTaHTeHca

2,3

HepaBenctBa, cBonsmuecs K
MPOCTEUIINM 3aMEHOW Heus-
BecTHOTO0. BBemenue Bcromo-
raTeJpHOro yria. 3ameHa He-
H3BECTHOTO t=SiNX+COSX.

1,2

DeMeHTEl MaTeMaTHye-
CKOM CTaTHUCTHUKH.

10. BepositHOCTB COOBI-
TS

[TonaTHe BEpPOATHOCTH COOBI-
Tisi. CBOWCTBA BEPOSTHOCTHU
COOBITHS. OTtHocurenbHas
4acToTa COOBITHS

1,2

DJIeMeHTHl MaTeMaTHye-
CKOM CTaTHUCTHKHU.

11. YacroTta. YcnoBHas
BEPOSITHOCTD

VYcnoBHas BepodaTHocTh. Hesa-
BHCHMEIE COOBITHS

1,2
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DJIeMEHTEI MaTeEMaTH4Ee-
CKOW CTaTUCTHUKHU.

Marematnyeckoe OXXKUIAHHUE.
CII0KHBII OIIBIT

12. Hacrora. YenosHas ®opmyna beprnymmu. 3akon 1,2
BEpPOSITHOCTb. Maremaru- GOJBIINX YHCe
qyecKoe OKHIaHNE. 3aKOH
OOJNBIINX YHCET
I'eomerpus VYTIbl U OTpE3KH, CBSA3aHHBIE C 1,2,3
1.IToBTOpEHUE IIaHU- OKPY>KHOCTBIO
METPUH Pemienue TpeyroibHUKOB.
Teopembl Menenas u UeBbl.
Onnunc, runepboia, napadbona
Hrorosoe 3ansTue
AnHMA DneMeHTapHbIe QYHKLIUH. 2,3
DyHKIIUH, UX CBOWCTBA U OO6macth onpeeseHus 1 00-
rpaduku. JacTh U3MEHEHUs (PyHKIUU.
1. ®ynkuu n ux rpadu- OrpaHnueHHOCTh (DYHKIIHH.
KH YETHOCTD, HEUETHOCTD, IIe-
PUOANYHOCTH (DYHKITHH.
AnHMA IIpoMexyTku Bo3pacTaHus, 2,3
OYHKIINH, UX CBOWCTBA U yObIBaHUs, 3HAKOMIOCTOSHCTBA
rpadukm. u Hynu Qynkaun. KMccrneno-
1. ®yakumm u ux rpadpuxu BaHHE (PYHKIIUN U TTOCTpOE-
HUE UX rPpaUKOB dIIEMEHTap-
HbIMH MeTo1aMU. OCHOBHBIE
croco0bI peoOpa3oBaHuUs
rpadukos. ['paduku GyHK-
LU, COEpKALIUX MOILYJIH.
I'padukn coXHBIX QYHKITUN
I'eomerpus IIpenmer crepeomerpun. Ak- 1,2
2.Benenue cuoMsbl ctepeomerpun. Heko-
3.ITapannenbHOCTH TIps- TOpPBIE CIEACTBUS U3 AKCUOM.
MBIX U TJIOCKOCTEH [TapannensHble IpsMBIE B
npoctpanctse. [lapamiens-
HOCTb TpE€X npsambIX. [Tapan-
JIEIBHOCTB MPSIMOU U IIJIOCKO-
ctu. CkpemuBaromuecs nps-
MbI€. YTJIBI C COHANPABIIEH-
HBIMH CTOPOHAMH
AnHMA [TonsTue npeaena GyHkuy. 1,2
DyHKIMHU, UX CBOWCTBA U OnHOCTOPOHHME MPEEIBI.
rpaduku CaoiicTBa nipeaenoB HyHKIHHA
Havana marematuuecko-
ro aHaJIu3a

1. ®ynknuu u ux rpadu-
KU

2.Ilpenen GpyHKIIMU U HE-
PEPHIBHOCTH
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I'eomeTrpus
3.I1apannenbHOCTD Tps-
MBIX U IJIOCKOCTEM.
4.1lepneHAMKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEH

Yron mexnay npsmeimu. [1a-
pajieNnbHbIE TIOCKOCTH.
CaoiicTBa napajuiebHbIX
mockocreit. Terpasap. Ila-
pamienenunen. 3agayu Ha
ocTpoeHue ceuenui. Ilep-
MIEHIUKYJISIPHBIE MTPSIMBIE B
npoctpanctse. [lapamiens-
HBIE MPsSMbIE, TEPIEHANKY-
JISIPHBIE K TJIOCKOCTH

2,3

AnHMA [TonsiTHe HEMPEPBIBHOCTH 1,2
DyHKIMHU, UX CBOWCTBA U ¢dbynakuu. HerpepbIBHOCTD
rpaduku AJIEMEHTapHBIX (YHKIIUH.
Hauana marematugecko- PazpsiBHBIE QyHKINN
ro aHajau3a
2.Ilpenen pyHKunU U He-
MIPEPBIBHOCTH
I'eomerpus [Ipu3Hak nepneHANKYIIpHO- 2,3
4.IleprieHAUKYISIPHOCTD CTH NPAMOM U TIIIOCKOCTH.
MPSMBIX U IIOCKOCTEN Teopema o IpsIMOM, TEpIICH-
JTUKYJISIPHOU K TUIOCKOCTH.
PaccrosiHue ot Touku 10
mrockocT. Teopema o TpEx
MEepIEHIUKYISIpaxX. YToi Me-
Ky OPSIMOM U TITIOCKOCTBIO.
JByrpanHnsii yroi. IIpusznax
MEPIEHIUKYISIPHOCTH ABYX
mockocteit. [Ipsamoyromns-
HbIW mapannenenunen. Tpéx-
IpaHHbIi yrosu. MHororpas-
HBIW yTOJ
AnHMA [Tonsatue o6paTHOM PyHKITUH. 1,2
DyHKIIUH, UX CBOWCTBA U B3anmuo-00paTHbIe QyHK-
rpaduKu. 1. OOpaTHBIE TPUTOHOMET-
3.006patHbIe QyHKIIUN pudeckue Gynkmuu. [Ipume-
PBI UCTIOJIE30BaHUsT OOPATHBIX
TPUTOHOMETPHUECKHUX (YHK-
17071
I'eomerpus [TonsiTe MHOTOTpaHHUKA. 2,3
4.IlepneHAMKYIIPHOCTD I'eomerpuueckoe Teno. Teo-
MPSAMBIX U ITIOCKOCTEH. pema Dinepa. [Ipuzma
S.MHoOrorpaHHuKu
AnHMA [Tonstue npounsBoaHoi. [Ipo- 2,3
Hauana maremarnuecko- n3BOJHAs cyMMbl. [IponsBos-
ro aHajau3a Has pazHoctu. Henpepsbis-

4 IlpousBoaHas

HOCTh (DYHKIIMH, UMEIOIICH
npou3BoaHY0. Jnuddepeniu-
an. [IponsBoHas npoussene-
Hus. [Ipon3BoiHas 4aCTHOTO.
[Tpou3BoIHBIE AIEMEHTAPHBIX
dbynkuwmii. [IponsBoaHas
cioxkHo (yHkumu. [pous-
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BOJHAsi 00paTHOM (HYHKIUH

I'eomerpus [IpoctpancTBeHHas TeopemMa 2,3
4 .IlepnieHAUKYIAPHOCTH [Mudaropa
MPSAMBIX U ITIOCKOCTE.
S.MHoOrorpaHHuKu
AnHMA MakcumMyM 1 MUHUMYM 1,2,3
Hauana maremarnuecko- ¢dbyHKIIMU. YpaBHEHUE Kaca-
ro aHajau3a TenbHOU. [TpubnnxEnnbIe
5.Ilpumenenue nmpous- BbIYMCIIeHUs. Teopema o
BOJTHOH cpeaHeM
I'eomeTpus ITupamuna. IlpaBunpHas nu- 2,3
5.MHorOorpaHHUKH pamuaa. Yced€HHas nupamu-
Ja.
AnHMA Bo3spacranne u yosiBanue 2,3
Hauana maremarnuecko- ¢dbynkuu. [Ipon3Boanbie
ro aHajau3a BBICHIMX MOPSAIKOB. BeIyk-
5.Ilpumenenue npous- J0CcTh rpaduka GyHKIHH.
BOJIHOM DKcTpeMyM (PYHKITUU C €IHH-
CTBEHHOU KPUTHUYECKOU TOU-
KOM. 3a/1aui Ha MaKCUMyM U
MUHHUMYM
I'eomerpus CuMMeTpusl B IPOCTPAHCTBE. 1,2
5.MHororpaHHUKH [ToHsiTHE TPAaBUIIBHOTO MHO-
rorpaHHuKa. JJIEMEHTbI CUM-
METPUU IIPaBUIIBHBIX MHOT'O-
IPAaHHUKOB
AnHMA AcumntoThl. JIpoOHo- 1,2,3
Hauana maremarnuecko- nuHeiHas Gynkuus. [To-
ro aHajau3a cTpoeHue rpagukoB GyHKIUH
5.Ilpumenenue nmpous- C IPUMEHEHUEM IIPOU3BOJI-
BOJIHOM Hou. ®opmyna u psia Teitno-
pa
I'eomerpus [Tonsitue BekTopa. PaBeHCTBO 1,2,3
6.BekTopsl B IpoCTpaH- BEKTOpPOB. Cli0KEHHUE U BbI-
CTBE. yuTaHue BeKTopoB. Cymma
HECKOJIBKUX BEKTOPOB. Y M-
HOXEHHUE BEKTOpa Ha YHCJIO.
KomM1ianapHble BEKTOPBI.
[IpaBuio mapannenenumnena.
PasnosxeHne BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOpaM
AuHMA [TonaTue nepBooOpa3zHOM. 1,2
Hauana marematuuecko- 3aMeHa nepeMeHHou. MHTer-
ro aHanu3a pUpPOBaHUE IO YaCTSIM.
6.ITepBooOpa3zHas u uH-
Terpal
I'eomerpus [IpsiMoyronbpHas cucteMa Ko- 1,2
7.Meton KoopauHAaT B OpAMHAT B IIPOCTPAHCTBE.
MPOCTPAHCTBE. Koopaunatsl Bexktopa. CBsizb

MEXy KOOpANHATAMU BEKTO-
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POB U KOOpAWHATAMH TOYKHU

AnHMA [Tnomane KpUBOIUHEHHON 1,2,3
Hauana maremaTtndecko- Tpaneuuu. OnpeaenéHHbIi
ro aHajau3a unterpain. [Ipubmnkénnoe
6.IlepBooOpazHas u uH- BBIUHCJIEHUE ONPEAEIEHHOTO
Terpai WHTErpajia
I'eomerpus IIpocreiimue 3aga4u B KOOp- 1,2
7.MeToa KOOpIUHAT B JTMHATaX. YT0J MEXIY BEKTO-
IIPOCTPAHCTBE pamu. CrajlsipHOE IpOU3Be-
JIEHHE BEKTOpPOB. Brrunciie-
HUE YTJI0B MEXAY MPSMBIMU U
IIJIOCKOCTSIMU
AnHMA ®opmyna HeroToHa- 1,2
Hauana maTrematnuecko- Jletit6nuna. CBoiicTBa ompe-
ro a”Hajau3a neneéHHoro uHrerpana. Ipu-
6. [TepBooOpaznas u uH- MEHEHHE OIpeIeIEHHBIX UH-
Terpai TErpaJioB B FTEOMETPUUECKUX
u pu3mdeckux 3amadax. [1o-
HATHE TU(PepeHINaTbHOTO
ypaBHEHU. 3aa4u, TPUBO-
nsmme K quddepeHuans-
HBIM YPaBHEHHSIM
I'eomerpus enTpanbHas cuMMETpUs. 1,2
8.JIBrmxeHus OceBas cummetpus. 3ep-
KaJbHas cummerpus. [lapan-
nenpHBIN nepenoc. [Ipeobpa-
30BaHUe O100us
AnHMA PaBHOCHIIBHBIEC TTpEOOpa3oBa- 2,3
YpaBHEHHUs U HEPABEHCT- HUs ypaBHeHU. PaBHOCHIIBb-
Ba HbIE TpeoOpa3oBaHUs Hepa-
7.PaBHOCHJIBHOCTD YpaB- BEHCTB
HEHUI1 1 HEPABEHCTB
I'eomerpus [Tonsitne numuuapa. [1mo- 2,3
9.llununap, KOHYC, ap 1ab MOBEPXHOCTH LIMJIMH]IpA
AuHMA ITonsATne ypaBHeHUs- 2,3
YpaBHEHHUs U HEPABEHCT- ciencreus. Bo3senenue
Ba YpaBHEHUS B YETHYIO CTe-
8.YpaBHeHU-CICACTBHS neHb. IloreHnuposanue Jio-
rapu(MUYECKUX YpaBHCHUH.
Jlpyrue npeodpa3oBaHus,
MIPUBOSAIINE K YPABHEHHIO-
cnencreuio. I[Ipumenenue He-
CKOJIBKHX TTpeoOpa30BaHu,
MPUBOSIINX K YPaBHEHUIO-
CJIEJICTBHIO
I'eomerpus [Tonsitue konyca. [lnomans 2,3
9.1lunuHap, KOHYC, 1ap MOBEPXHOCTH KOHYyca. Yce-
YEHHBIN KOHYC
AnHMA Pemenue ypaBHeHu# ¢ mo- 1,2

YpaBHEHHUS U HEPABEHCT-

MOILIBIO CUCTEM. Y PaBHEHHUS
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Ba
9.PaBHOCHIIBHOCTD ypaB-
HEHHI 1 HEPABEHCTB CHUC-

Buna f(a(x))=f(B(x))
PereHne HepaBeHCTB C I10-
MOILBIO CHCTEM.

TeMam
HepasencrBa Buna
fla(x)) > f(8(X)
I'eomeTpus Cdepa u map 2,3
9.1lunuHap, KOHYC, 1ap
AnHMA BosBenenue ypaBHeHuUs B 12
YpaBHEHHUs U HEPABEHCT- N
YETHYIO CTENEHbD.
Ba YMHOXEHUE ypaBHEHUS HA
10.PaBHvOCI/I.HBHOCTI> byHKITHIO.
YPAaBHCHUI Ha MHOMKCCT- Jpyrue ciocoOsl mpeodpazo-
Bax BAaHMS YPaBHECHUM.
[IpumeHeHrne HECKOTbKUX
npeoOpa3oBaHui.
VYpaBHEHHUS C JOTIOIHUTENb-
HBIMH YCIIOBUSIMHU.
I'eomeTpus VYpaBuenue cepsl. Bzanm- 1,2
9.llununap, KOHYC, ap HOE PaCIoJIOKEHHE Chephl U
mockocT. KacarensHas
IJI0CKOCTH K cdepe. [Inomans
cdepsl. Bzanmuoe pacmnoiio-
KeHHe cepsl U MpsIMon
AuHMA OcHoBHble IOHATHS. Bo3Be- 2,3
VYpaBHEHUS U HEPABEHCT- JICHIE€ HEPaBEHCTBA B YETHYIO
Ba creneHb. Bo3Benenue Hepa-
10.PaBHOCHIIBHOCTB HE- BEHCTBA B YETHYIO CTETIEHb.
PaBEHCTB Ha MHO>KECTBAX YMHOK€EHNE HEPaBEHCTBA Ha
dbynkuuu. [Ipyrue nmpeodpa-
30BaHMs HepaBeHCTB. [Ipume-
HEHHE HECKOJIbKUX Mpeodpa-
3oBanuil. HepaBeHncrsa ¢ n10-
MOJIHUTEIBHBIMU YCIOBUSIMH.
Hecrtporue HepaBeHCcTBa
I'eomerpus Cdepa, BiricanHas B IIUJIMH- 1,2
9.llunuuap, KOHYC, ap JPUYECKYIO TIOBEPXHOCTD.
Cdepa, BircanHasi B KOHHYE-
CKYIO MOBEpXHOCTh. CeueHust
UWIMHIPUYECKON TOBEPXHO-
ctu. CeueHus: KOHUYECKOU
MTOBEPXHOCTHU
AnHMA VYpaBHenus ¢ monyssamu. He- 2,3
YpaBHEHUS 1 HEPABEHCT- paBeHCTBa ¢ MOAYJIsAMHU. Me-
Ba TOJ UHTEPBAJIOB JJIs1 HETIpe-
11.MeToa npoMexyTKOB PBHIBHBIX (DYHKITHI
JUIsl YypaBHEHMU U HEpa-
BEHCTB
I'eomerpus [Tonsarue o6béMma. OObEM 2,3

10.00BEMEI TEI

MPSIMOYTOJIBHOTO TTapajuiese-
nunena. O0bEM mpsMoit

22




MIPU3MBI.

AnHMA Hcnons3oBanue odacrei 1,2
YpaBHEHHUs U HEPABEHCT- CYIIECTBOBaHUSA ()YHKIIHIA.
Ba 12.Mcnionb3oBanue Hcnonb3zoBanue HeOTpUIIA-
CBOWCTB (PYyHKLHUH MpU TenbHOCTH (yHKIMH. Mc-
pelieHun M0JIb30BAHKE OTPAaHUYEHHO-
CTH (PYHKIMN
I'eomerpus Brraucnenne 006EMOB TeI C 1,2
10.06BEMmsI TEN nomoInkko uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI.
AuHMA PaBHOCHIBHOCTE CUCTEM. 1,2
YpaBHEHUS 1 HEPABEHCT- Cucrema-cienctaue. Meton
Ba 3aMEHbI HEU3BECTHBIX.
13.Cucremsl ypaBHEHUH ¢ Paccyxnenus ¢ yucioBbIMU
HECKOJIbKUMH HEU3BECT- 3HAYCHUSIMU NP PEILICHUH
HBIMU CHCTEM ypaBHEHUU
I'eomerpus O6Bém nnmuaapa. O0BEM 2,3
10.06BEMBI TEN KOHYycCa
AnHMA YpaBHEHHUS C TapaMeTPOM. 1,2
YpaBHEHHUs U HEPABEHCT- HepasencrtBa ¢ mapamerpom.
Ba. CucreMbl ypaBHEHUH ¢ Tlapa-
14.YpaBHeHUs], HEPABEH- METpPOM. 3a7auu C YCIOBUSIMHU
CTBa M CUCTEMBI C TTapa-
METPOM
I'eomerpus O06bEM mapa. O0bEMBI IAPO- 1,2
10.06BEMmsI TEN BOI'O CErMEHTA, I1apOBOI0
CJIOSl ¥ IIAPOBOTO CEKTOpa.
[Tnomane chepsl
AnHMA Anrebpanyeckas popma u 1
Pa3BuTHe noHATHSA O YKcC- reoMeTpHuUecKas HHTEpIIpe-
je. Talus KOMIUIEKCHBIX YHCEIL.

15. KoMIuiekcHbIe ynciia

Tpuronomerpuueckas popma
KOMIIIEKCHOTO YHCJIA.

Kopuau mHorowienos. Iloka-
3aTenbHas (opMa KOMILIEKC-
HOTO YHcIa

AuHMA
I'eomerpus

[ToBTOopenue. [ToaroroBka k
9K3aMEHYy

s xapakmepucmuku yYpO8Hs OCBO€HUA YHeOHO20 Mamepuana UCNONb3YIOmMCcs cledyrouue

obo3Hauenus:

1 — o3nakomumenvhwill (Y3HABAHUE panee U3YUEHHBIX 00BEKMO8, CBOUCME);

2 — penpoOYKMuUBHulll  (8bINOJHEHUE OesmelbHOCmuU Nno  0bpasyy,

PVKOBOOCMBOM)

3 - npOC)meMGHblIz (I’ZJZGHMPOGGHMQ u camocmosnenbHoe 8blnoJIHEeHUe Oeﬂmeﬂbnocmu, peutenue

npoobIeMHbIX 3a0ay)

UHCMPYKYUU UTU  NOO




YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIE-
YEHUE INTPOT'PAMMOBI

Kadenpa marematukun u MeTOAWKH €€ TPEMOAABAHMS PacCHojiaraeT MaTepHalbHO-
TEXHUYECKON 0a30ii, oOecreynBaromeld MpoBeICHHE BCEX BUAOB AUCIUIUIMHAPHONW M MEXKIHC-
UTUTHHAPHON MOATOTOBKH, MPAKTUYECKON U HAYYHO-HCCIIEAOBATENLCKOM paboThl 00yJaromuX-
csl, MPEAYCMOTPEHHBIX Y4EOHBIM IJIAHOM BY3a U COOTBETCTBYIOIIUX JEUCTBYIOIIMM CAaHUTAPHBIM
Y IPOTUBOIIOXAPHBIM MPABUIIAM U HOPMaM.

B npenopaBaHum MOKET UCIOJIB30BAaThCA BHUJIEO-, ayIHOTEXHUKA, KOMIIBIOTEPHI, MYJIb-
TUMEIUNHBIE CPEACTBA.

B uwactHOCTH, B aynuTopusix pyHKUHOHHPYET CTallMOHAPHbIE MYJIbTHUMeAHa-TIpoeKTop. B
KauecTBE MaTepUATbHO-TEXHUYECKOTO OOECIEUCHUs MUCIUIUIMHBI HCTOIB3YEeTCS KOMITHIOTED
JUIsl JEMOHCTPALK WILTIOCTPATUBHOIO MaTepraa, a TakKe KOMMMPOBAJIbHOE YCTPOMUCTBO ISl TH-
paXupoBaHUs pa3gaTOUYHOTO MaTepHala.

PEKOMEHIAYEMAS JIUTEPATYPA
OcHoBHas

1. MaremaTuka: anredpa ¥ Hayajla MaTeMaTUYECKOro aHalu3a, FEOMETPHUs
:Anrebpa W Hauyana MmaTemaTuueckoro a”amuza. 10 kimacc: Yueb. s oOue-
obOpazoBar. opranmu3anuii: bazoseiit u yriy6ma. ypoau / FO. M. Konsrun, M.B.
TkaueBa, H. E. ®enopoBa, M. U. IllaOyuuH. - 5-¢ uzn. - M. : I[Ipocseme-Hue,
2018. - 384 c. : un. - ISBN 978-5-09-055081-9 : 503-00. - Tekct (Bu-
3yaJbHBIN ):HEMOCPEACTBEHHBIM.

2. Martematuka : anredpa ¥ Hauyaja MaTeMaTHYECKOTO aHallu3a, TeOMET-
pus.I'eomerpus. 10-11 xmaccel: yueOHHMK At 001eo0pa3oBaTeNbHBIX OpraHU3a-
1uii: 6a3oBbid U yrayOneHusiit ypoBuu / JI. C. Aranacsan, B. @. byrysos, C.b. Ka-
nomues, J. I'. ITo3usik. - Mocksa : Ilpocsemenue, 2020. - 287 c. : uin. -(MI'Y -

mkone). - ISBN 978-5-09-073883-5 : 586-00. - Tekct (Bu3yaib-
HBIH ) :HEeTTOCPEICTBEHHBIM
3. MaremaTrka: anredpa U Hayaja MaTeMaTHYECKOTO aHalln3a, TeOMETPHS

:Anrebpa ¥ Havanma martematuyeckoro aHammsza. 10 kmacc: Yueb. s oOule-
oOpazoBar. opranmu3anuii: bazoseiit u yriuyon. yposuu / FO. M. Komsrun, M.B.
TkaueBa, H. E. ®¢nopoBa, M. U. IllaOynuH. - 8-¢ uzn. - M. : IIpocseme-Hue,
2020. - 384 c. : mn. - ISBN 978-5-09-075569-6 : 550-00. - Tekct (Bu-
3yaJbHbIN ):HENOCPEACTBEHHBIM.

4. Maremartuka: anreOpa U Hadajga MaTEMaTUYECKOTO aHAIIM3a, T€OMETPHS

: AnrebpanHavanamaTeMaTuaeckoroananusa. | 1kimacc: Yuel. 1isa001ie-o6pasosar. op-

ranu3auuii: ba3ossiii u yrimy6mn. yposuu / FO. M. Komsarun, M.B. Tkauesa, H. E. ®¢noposa, M.
N. abynun. - 8-¢ u3n. - M. : Ilpoceemie-ane,2020.-384c¢.:m1.-ISBN978-5-09-074200-9:625-
00.-TekcT(BU3yanbHBIN):HEMOCPEACTBEHHBIH.

5. ArtanacsauJI.C.I'eometpusl0-
1 1knacc.bazoBeritnyrinyoneHubIiiypoBHH. YueOHUK—M. IIpocBemenue  (CepusiM-
['Y-mixone),2020.
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JlonmoJiHUTEIbHAS

1. byry3oB B.®. I'eomerpust 11 knacc. PaGoudas tetpanp k y4eo-
HUKY ATta-HacsiHa.ba3oBeli W mpoduiabHbIypoBHU.- M.: IIpocsere-
Hue(Cepust MI'Y-mkone),2020.
2. llleneneBa FO. B. Anre6pa u Hauana ananusa 10 kmacc. Tema-
TUYECKuEeTeCThl. bazoBbINUTIPOGUIBHBIAYPOBHU—
M.:IIpoceemenue(CepusMI'Y -mikoue),2020.

3. Huxonbsckuii C. M. Anrebpa u Hauana aHanusa, reomerpus 11

kiacc.YueOHuk. bazoBblil u yriyonenHsiid ypoBenb. - M.: IlpocBenienne
(Cepusa MI'Y-mkorne),2020

IIporpammHoe o0ecnieuenue u UHTepHET-pecypcehI:

HNuTepHer-pecypcebl

Ne Ccbuika Ha HH(OPMaNMOHHBIN pe- HaunmeHnoBaHue paspa- JocTynHocTh
o\ cype 0OTKH B 3J1€KTPOHHOI
dopme
1. http://www.biblioclub.ru DJIEKTPOHHO- Perucrpanus 4epe3
O0ubJIMoTEeYHAsl CHCTEeMA JII000¥i yHMBEPCHTET-
(3BC) YuuBepcuTeTcKas CKHii koMnbloTep. B
0ubaMoTEeKa OHJIANH aajibHeileM HH-
AUBHUIYAJTbHBI HEOT-
PAHHYEHHBIH JOCTYN U3
J1000¥ TOYKH, B KOTO-
poii nMeeTcs 10CTYN K
cetu UHTEpHeT
2. http://www.oim.ru MeXTyHApPOIHBIH HAYY- WnauBuayaabHbIH He-
HBIH egarorn4eckKui OrpaHNYeHHBIH 10CTYN
JKypHaAI u3 11000if TOYKH, B KO-
TOPOii MMeeTcs J0CTYN
Kk cetu UHTEpHET
3. http://www.elibrary.ru HayuHast 31eKTpoHHAs WuanBuaya bHbIi He-
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http://www.biblioclub.ru/
http://www.oim.ru/
http://www.elibrary.ru/

OoMoJIMoTEKA

OrpaHUYEHHBIN K0CTYII
U3 J11000i TOUKH, B KO-
TOpOii MMeeTcH JOCTYN

Kk ceTu UHTEpHET

http://sibrc.tsu.ru/modules.php?m=1

Oo0pa3zoBaTenbHbBIE pecyp-

ChbI

NnauBuayanbHbIA He-
OrpaHUYEHHBIN K0CTYI
Hu3 J1000ii TOYKH, B KO-
TOpoOii UMeeTCs A0CTYN

Kk ceTtu UHTEpHET

http://www.pedlib.ru/

ITemarornyeckasi Ou0IMO-

TEKa

NnauBuayaabHbIH He-
OrpaHUYEeHHBbIH A0CTYN
3 J1000ii TOYKH, B KO-
TOpPOi HMeeTCsl AOCTYII

Kk ceTu UHTEpHET

http://www.nlr.ru/

Poccuiickast HaUMOHAJb-

Hasi OMO0JIMoTEKA

NnauBuayaabHbIH He-
OrpaHUYEeHHBIH A0CTYN
U3 11000ii TOUKH, B KO-
TOpPOi HMeeTCsl AOCTYII

Kk cetu UHTepHeT

http://school.holm.ru/

I xoabusblii Mup. Katanor
o0pa3oBaTe/bHBIX pecyp-

CcoB

NnauBuayanbHbIl He-
OrpaHUYeHHBIH 10CTYN
U3 JI00I TOYKH, B KO-
TOpPoOii UMeeTCs A0CTYN

Kk cetu UHTEepHeT
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