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1. IOACHUTEJIBHASA 3AIIMCKA

[Tporpamma oOmeoOpa3oBarenbHON yueOHON nuctumianabl «MaremaTnkay (naiee -
Maremartuka) npegHazHadeHa JJisi U3yuyeHus: alreOpbl, MaTeMaTUYECKOr0 aHAINU3a U Te€OMETPUHI
B UIIOY  «YepenoBeukuii  TOProBO-3KOHOMHYECKMH  KOJUIEXK»,  PEATU3YIOLIETO
o0pa3oBaTeNbHyI0 MPOrpaMMy CpelHero ooéimero o0pa3oBaHHUS B Ipeaeiax OCBOCHHS
HpOrpaMMBbI MOJArOTOBKH crienuanuctoB cpeanero 3sena ([IIICC3) Ha 6a3e 0CHOBHOrO 00MIETO
00pa3oBaHus MPU NOJTOTOBKE CHEIIHATMCTOB CPEAHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odiero oopa3oBaHus,
NPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjibTaTaM OCBOCHUS Y4€OHOM UCIUILIMHBI
«MaTemaTuka», B COOTBETCTBUM C PeKOMEHJAalMsSMHU MO OPTraHU3aIMH TOJIYYEHHUS CPEIHETO
oOmero oOpa3oBaHus B TIpeAeliax OCBOEHHUS 00pa3oBaTeNIbHBIX MPOTrpaMM CPEIHEro
npodeccHoHaNBLHOTO 00pa3oBaHUsi HAa 0a3e OCHOBHOrO oOOmIero o00pa3oBaHUS C y4YETOM
TpeOoBaHuil (enepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IOIYy4aeMOi
npodeccuu WM CHENHATbHOCTA CPEIHEr0 MPOPECCHOHATBHOIO 00pa3oBaHus (ITUCHMO
JlenaprameHTa rocyJapCTBEHHOH MOJIUTHKU B cdepe MOAroToBkH padouux kaapoB u AI1O
MunoOpuayku Poccum ot 17.03.2015 Ne 06-259), Ha ocHoBanuu I[IpuMepHON mpOrpamMMel
oOmieoOpaszoBarenbHON yueOHOM aucuurmanabl «Matematukay mist [100 / M.U. bammakos. —
M.: U3narenbckuii neHTp «Akagemus», 2015 — 25 c., ¢ usMeHenusimu, ogoOpeHHsiMu Hayuno-
MeToaudeckuM coBetoM LleHTpa mpodeccroHanbHOrO 00pa3oBaHUS U CUCTEM KBaIU(PUKAIMiA
OI'AY «®UPO» (mporokos Ne3 ot 25 mas 2017 1.).

Copepxanne mporpaMMbl «MaTemMaThKay HalpaBlICHO HA JOCTHKCHHUE CIICTYIOIIHX

meJie:

— obecrieueHne C(HOPMHUPOBAHHOCTH TIPEACTABICHUH O COIUAIBHBIX, KYJIBTYPHBIX U
HCTOPUUYCCKUX Q)aKTOan CTaHOBJICHUA MaTEMaTHUKU,

— obecrnieueHrue cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEeMAaTUYECKOTO
MBIIIJIICHUA,

— obecnieueHue c(hopMHUPOBAHHOCTH YMEHUN MPUMEHSITH MOTyYEHHBIC 3HAHUS TPU PEIICHUN
pa3IMYHBIX 33724,

— obOecneyeHne  cHOPMUPOBAHHOCTH  TPEACTABICHMM O  MaTeMaTHKE KaKk  4acTu
00MIeYeI0BeUeCKON KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMUCHIBATH U
U3y4aTh pealbHbIE MPOLIECCHI U SBICHHUS.

B mporpamMmy BKITIOUYEHO cojepaHHe, HalpaBlieHHOEe Ha (OpMHpPOBAHUE Yy CTYACHTOB
KOMITETCHINI, HeoOXomumeix mig kadectBeHHoro IIIICC3 Ha 0a3e OCHOBHOIO OOIIETO
o0pa3oBaHHsl C TMOJY4YEHHEM CpeAaHero oO0miero o0pa3oBaHUs; MPOTPAMMBI IMOATOTOBKH
crienanuctoB cpennero 38eHa (I[IICC3).

2. OBIIAS XAPAKTEPUCTHUKA YYEFHOU JUCIHUNJINHBI «MatemaTuka»

Martemaruka sBiseTcs (yHIaMEHTaIbHON 00I11e00pa30BaTeIbHON MUCIUTUIMHON €O
CJIIOXKHUBIIINMCSL YCTOﬁqHBBIM COACpIKAaHUEM U O6H_[I/IMI/I Tpe6OBaHI/I$IMI/I K IOATOTOBKEC
o0yJaromuxcs.

I[Ipu ocBoenun cnenumanbHOcTe CIIO  conManbHO-PKOHOMHUYECKOTO  MPOQUIIST
npodeccnoHansHOTO 00pa3oBaHuss MaremaTtuka wu3ydaeTcss Ha ©0asoBoM ypoBHe DPI'OC
cpemHero oomero oopa3zoBanus, HO OoJsiee yrimyOaeHHO Kak mpoduiibHas yaeOHas JTUCITUTIINHA,
YUUTHIBAIOMIAS CTIENU(UKY OCBAaMBAEMBIX CIICIIUATHHOCTEH.

OO6mue 1eny u3yd4eHus MaTeMaTUKU Pealn3yloTCs B UeThIpEX HaINPaBJICHUSAX:

1) ob1iee npencTaBieHne 00 UAEIX U METOJaxX MaTeMaTHUKH;



2) MHTENIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;

4) BociUTaTeNIbHOE BO3JICHCTBHE.

Conepxanue y4eOHOM JUCLHMIUIMHBI pa3palOTaHO B COOTBETCTBMM C OCHOBHBIMU

CoJiepKaTeIbHBIMU JTMHUSAMHU 00Y4YEeHUSI MaTeMaTHKe:

— anreOpauyeckas JIMHUS, BKJIIOYAKOIIAs CHCTEMAaTH3allMI0 CBEAECHUM O 4uClax; U3ydyeHue
HOBBIX M 0000IIEHHE paHee WM3Y4YEHHBIX ornepauuil (BO3BEICHHE B CTENEHb, M3BJICYCHHE
KOpHs, Jlorapu(MHUpPOBaHUE, CUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4eHHE HOBBIX BHJOB YHCJIOBBIX BBIPOXCHHA H (OPMYI; COBEPILICHCTBOBAHHE
IIPAKTUYECKUX HABBIKOB M BBIYACIUTEIBHOMN KYJIbTYPBbI, PACIIUPEHNE U COBEPIICHCTBOBAHUE
anreOpanyeckoro amnmnapara, ¢OpMHUPOBAHHOTO B OCHOBHOMW IIKOJIE, M €r0 MPUMEHEHHUE K
PELIECHUI0 MaTEMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

—  TeopeTHKO-(QYHKIMOHANbHAS JIMHUS, BKIIOYAIOIIAS CUCTEMAaTH3alMI0 U PpaCIIMpeHue
CBelIeHUII O (YHKIMAX, COBEPIICHCTBOBAHME TpaUUECKHMX yMEHUI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM W METOJaMH MaTEeMaTU4YeCKOro aHajiu3a B 0ObeMe, MO3BOJISAIOIIEM
UCCIIEIOBATh  JJIEMEHTAapHBbIE (QYHKIMHM H peliarh MPOCTEHIINE T'€OMETPHUYECKUE,
du3nyeckue u Jpyrue NpuKiIaHble 3a1a4H;

— JIMHHAA YPAaBHEHMM W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHMM U HCCIEIOBAaHUU
MaTeMaTUYeCKUX MOJIEJeH, IepeceKkaromascs ¢ alredpanyeckol U TEOPETHUKO-
(GYHKLIMOHAIBHON JIMHUAMM M BKJIIOYAIOIIAs Pa3BUTHE M COBEPLICHCTBOBAHME TEXHUKU
anreOpandyeckux MpeoOpa3oBaHU Ui pEIIeHWs YPaBHEHUI, HEPABEHCTB U CUCTEM;
dopmHpoBaHHEe CHOCOOHOCTH CTPOMTH U HCCIENOBaTh MPOCTEHIIME MaTeMaTU4ecKHue
MOJIEJIN IIPU PEIICHHUHU NIPUKIIAHBIX 3a/1a4, 3a]a4 U3 CMEXHBIX U CIIELUAIbHBIX JUCLUILINH;

— TEOMETpHUYECKas JIMHUSA, BKIIOYANOIIAs HArJISAHBIE IPEICTaBICHUS O IPOCTPAHCTBEHHBIX
durypax M H3ydeHHE HMX CBOWCTB, (OPMHpPOBAHHWE U PA3BUTUE IPOCTPAHCTBEHHOI'O
BOOOpa)KE€HUs, pa3BUTHE CIIOCOOOB TI'E€OMETPUYECKUX H3MEPEHUH, KOOPJIMHATHOTO U
BEKTOPHOI'O METOJIOB JIJIsl PELICHHS] MATEMaTUYECKUX U IIPUKIIAIHBIX 3a7a4;

— CTOXacTHuyeckas JIMHMS, OCHOBaHHas Ha pa3BUTUM KOMOMHATOPHBIX  yYMEHUH,
IIPEICTABJICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAKOLIEr0 MUpa.

Nzyuenune o61meoOpa3oBaTeIbHON yu4eOHOM NUCHHUIUIMHBI «MaTemMaTHKa» 3aBepIiaeTcs
MOJIBEICHUEM UTOTOB B (pOpME DK3aMEHa B paMKaX MPOMEKYTOYHOW aTTECTAllMH CTYACHTOB B
niporiecce ocBoeHus ocHoBHOM [TTICC3 ¢ monyuenuem cpeaHero o0iero 0opa3oBaHusl.

3. MECTO YYEBHOH JUCIHUNJIMHBI B YYUEBHOM ILJIAHE

VYyeOnas gucuumiuHa «MaTemaTuka» SBISETCS Y4eOHBIM TPEeaMETOM 00s3aTeNbHOM
npeaMeTHou oonactu «Matematuka u uapopmarukay OI'OC cpeanero obirero 06pa3oBaHusl.

B UIIOY «UTOK», peanusyrorieii o0pa30BaTeNbHYI0 MPOrPaMMy CpPEIHEro oOIero
oOpa3zoBanus B npezaenax ocsoeHus [1IICC3 na 6a3e ocHOBHOTO 00111€TO 00pa3oBaHus, yueOHas
TUcUMIUIMHA «MartemaTtuka» u3ydaerca B 0O0IIeoOpa3oBaTelbHOM IUKJIE Y4eOHOro IjIaHa
[IIICC3 na 6aze OCHOBHOTO 0OmIETO 0O0pa3oBaHUS C TOJYYCHHEM CPEAHETro OO0IIero
o0Opa3oBaHusl.

B yuebnbix mnanax IIIICC3 yuebnas mucnuruimHa «MaremMaTHKa» BXOAUT B COCTaB
o0mux 00meobpa3oBaTeNbHbIX YYEOHBIX JAUCHUIUINH, (OPMHUPYEMBIX M3 00s3aTeNbHBIX
npeameTHbix obnacteir ®I'OC cpemnero oOmero o6paszoBanus, s crenuanbHocTedt CIIO
TYMaHUTapPHOTO MPOodus.



4. PE3YJbTATHI OCBOEHHUSA YYEFHOU JUCHUILIAHBI

OcBoeHne cojaepkaHusi y4eOHOW  gUCHUIUIMHBI — «MareMaTuka»  00ecleuynBacT

JOCTHXKEHHE CTYACHTAMU CJICAYIOIIUX pe3y/ibmnamoes.
* TUYHOCMHDBIX.

c(OpPMHUPOBAHHOCTH MPEACTABICHUN O MaTEeMaTHKE KaK YHHBEPCaJIbHOM SI3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHMS BJICHHUI U MPOLIECCOB, HIESX U METO/IaX MAaTEeMaTHKH;
MOHMMaHWE 3HAUYMMOCTH MaTeMaTHUKU Ui  HAay4YHO-TEXHHYECKOro  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKe KaK K 4YacTH o0O0IledenoBedecKon
KyJbTYypbl Yepe3 3HAKOMCTBO C UCTOpPHUEH pa3BUTHS MaTeMaTHKH, SBOJIOIHEH
MaTeMaTUYECKUX UIEH;

pa3BuTHE JIOTHYECKOTO MBILUICHUS, POCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYphl, KPUTHYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIMMOM ISt
Oynymeil mnpodeccuoOHAIbHON JIEeATENbHOCTH, Ui NPOAODKEHHUS oOpa3oBaHHs U
camMo00pa3oBaHus;

OBJIaJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSIMH ¥ YMEHUSAMU, HEOOXOIMMBIMH B TTOBCEIHEBHOI
JKU3HU, JUISI OCBOCHUS CMEXHBIX E€CTECTBEHHO-HAYYHBIX TUCHUIUIMH W JUCLUILTUH
po(heCCHOHATLHOTO IUKJIA, JIJIS MOJIydeHUsT 00pa3oBaHus B 00JacTIX, HE TPEOYIOIIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCJIE caMooOpa3oBaHUIO, Ha
NPOTSDKEHUH BCEH KHU3HH, CO3HATEILHOE OTHOIICHHE K HENPEPhIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM MPOoQecCHOHANBHON 1 00IIECTBEHHOM NeSTEIbHOCTH;
TFOTOBHOCTh M CIHOCOOHOCTb K CAMOCTOATEIbHOW TBOPYECKOM U OTBETCTBEHHOM
JeSITeTTbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYOHHYECTBY CO CBEPCTHHKAMH B
0o0pa3oBaTenbHOl, 0OIIECTBEHHO MOJE3HOH, yueOHO-UCCIeI0BATENbCKOM, MPOCKTHON U
JPYTUX BUJAX JEATEIbHOCTH;

OTHOIIEHHE K MPOPECCUOHATLHON IEATEIbHOCTH KaK BO3MOXKHOCTH YYacTHs B pEIIEHUH
JMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATIBHBIX TTPOOIIEM;

* MemanpeomemHuulx:

YMEHHE CaMOCTOATENLHO OIpPEACNiaTh LETu JEATeTbHOCTH U COCTABJISITH IUIAHBI
JIESATETLHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOIb30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTUKEHUS TOCTaBICHHBIX
nejgel W peaNM3alid IUTAHOB JIEATEILHOCTH; BBIOMpATh YCIHEIIHBIE CTPAaTeTUH B
Pa3IMYHBIX CUTYALMSIX;

YMEHHE MpPOAYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B IIPOLECCE COBMECTHOMU
JeSATeTbHOCTH, YYUTBHIBATh TMO3UIUU APYTUX YYACTHHKOB ACATENHHOCTH, A(H(PEKTUBHO
pa3pemiath KOHGIUKTHL

BIIQJICHUE HaBBIKAMHU I[IO3HABATEIHHOMW, YYEOHO-UCCIEAOBATEIILCKOM U  TMPOEKTHOMN
NESATeTLHOCTH, HaBBIKAMHM pa3perieHus MmpooOJieM; CIHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHUCKY METOJOB pPEHICHUS NPAKTUYECKUX 3aJad, MPUMEHEHHUIO
Pa3TUYHBIX METO/IOB ITO3HAHWS;

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHOW HH(OPMAIIMOHHO-TI03HABATEIHHON
JeATEeTbHOCTH, BKJIIOYash YMEHHME OpPHUEHTHPOBATHCSI B PA3JIMYHBIX HMCTOYHUKAX
nH(pOopMaIuu, KpUTUYECKH OLICHUBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO, TIOTYIaeMYIO
U3 pa3JInYHbIX UCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIarath CBOIO
TOYKY 3PEHHSI, UCTIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPENICTBA;



BJIaJICHHE HAaBbIKAMHM II03HABATEILHOW peQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHWI, IPaHUI] CBOErO
3HAHMSI U HE3HAHUS, HOBBIX [103HABATENbHBIX 3a/1a4 U CPEACTB JUISl UX JOCTHXKEHHUS;
LIEJIEYyCTPEMJIEHHOCTh B IOMCKaX M MPUHATHUM PELIEeHUH, COOOpPa3UTEIbHOCTh MU
UHTYULMS,  Pa3BUTOCTh IPOCTPAHCTBEHHBIX  IPEJCTABICHUM; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy U TAapMOHMIO MUPA;

* NPEOMEMHBIX .

c(OPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOM KYIbTYpHI H
MeCTe MaTeMaTUKH B COBPEMEHHOH IMBWIM3AIMH, CIIOCO0AaX OMMCAHUS SIBJICHUI
pEAIbHOTO MHMPa Ha MATEMaTUYECKOM SI3bIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MAaTEMaTHYECKHX MMOHATUSAX KaK Ba)KHEHIIHMX
MaTE€MaTUYeCKUX MOJEINSX, IO3BOJSAIOIIMX ONMCHIBATH M M3y4aTb pa3HbIC NPOLECCHI U
ABJICHUS; TIOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOIO IOCTPOCHHUS MaTEMaTHYECKHUX
TEOPUL;

BJIQJICHUE METOJaMU [JOKa3aTelbCTB M AJTOPUTMOB DPELIEHUS, YMEHHUE UX IPHUMEHSATS,
IIPOBOAMTD JOKA3aTEJIbHBIE PACCYKACHUS B XOJI€ PEILEHUS 3a1a4;

BJIAJICHUE CTAHJAPTHBIMU IPUEMAaMH PELICHUsS PALMOHAIBHBIX W HMPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, HUX
CUCTEM; MCIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B TOM YHUCIIE JUIsl TIOUCKA
IIyTH PELIECHUS U WUIFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

Cc(OPMHUPOBAHHOCTD MPEJCTABICHUH 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOI'0 aHaIu3a
U WX CBOHCTBAax, BJAJCHHE YMEHHEM XapaKTEpU30BaTh IMOBeIEHHE (DYHKIIHIA,
MCII0JIb30BAaHUE TOJYYCHHBIX 3HAHUM [UIsl ONMCAHMSI U aHAJIM3a PEaJIbHBIX 3aBUCUMOCTEN;
BJIAJICHUE OCHOBHBIMHU IOHATUSAMHU O IUIOCKMX M INPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX
¢urypax, KX OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTb YMEHHS paclo3HaBaTh
reoMeTpuueckue (GUrypsl Ha depTexkax, MOJENSAX U B pealbHOM MHpE; MPUMEHEHHUE
U3YyYEHHBIX CBOMCTB reoMeTpruecKkux (Guryp u ¢hopmys JUisi pemeHus] TeOMETPHUECKUX
3a/1a4 ¥ 3aJ1a4 C PAKTUYECKUM COJEPKAHUEM;

cOpPMUPOBAHHOCTh ~ MpPEJICTaBICHUM O IMpoleccax U SBICHUSX, HMMEIOIINUX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B PpEATBHOM MHPE,
OCHOBHBIX TIOHATHSAX DJJIEMEHTAPHOM TEOPUHM BEPOSATHOCTEHM; YMEHUN HAXOIUTh U
OLICHUBAaTh BEPOSITHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKHX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMHU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MTPOTpaMM IPHU PEUICHUN
3az1a4.

5. COAEPKAHHME YUEBHOW JUCIUTILIMHBI

BBEJIEHUE

Martemartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUIECKON
nestenbHOCTH. Llenn u 3amaun n3ydeHus MaTeMaTuKu pu ocBoeHnu criennansaocteit CIT0.

1. AJITEBPA

1.1. Pa3zButHne moHdaTHA O YHCJIE

L[CJ'IBIC U pallMOHAJIbHBIC YHCJIA. I[eﬁCTBI/ITCHLHLIC qucia. Hpu6ﬂu9fC€HHbl€ BblHUCIIEHUAL.
Komnnexkcunwie uucna.

1.2. KopHu, crenenu u jiorapudpmsi

Kopuu u crenenu. KopHr HaTypainbHON CTENEHN U3 YMCia U UX cBOMCTBA. CTeneHu ¢



palMOHAIBHBIMU MTOKA3aTEISIMU, UX CBOWCTBA. CTENEHHU ¢ ACHCTBUTEILHBIMH MOKA3ATEIISIMH.
Ceoticmea cmenenu ¢ 0eticmaumenbHbiM NOKa3amesem.

Jlorapudm. Jlorapudm uncaa. OcHOBHOE JIOrapuMUIECKOE TOXKIECTBO. [lecsTuuHbIe

U HaTtypaibHble Jorapudmel. [IpaBumna neiictBuii ¢ norapudmamu. [lepexon k HoBoMy
OCHOBAHMIO.

IIpeoOpa3oBanue ajredpandyeckux BoipazkeHuii. [I[peoOpazoBanue paiioHaIbHBIX,
UPPAIMOHATILHBIX CTETICHHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUICCKIX BBIPAKCHHH.
Ilpakmuueckue 3anamus

ApudmeTndeckne IEHCTBHUS HAJl YHUCIaMU, HAXOXKICHUE MTPUOIMKSHHBIX 3HAYCHHH

BEJIMYMH U MOTPEUIHOCTEH BBIYUCICHUN (a0COIIOTHON 1 OTHOCUTENBHOM ), CPAaBHEHHE YHCIOBBIX
BBIPAKCHU.

Boruncnenne u cpaBHeHHE KOpHEW. BbIlonHEHNE pacyeToB C paJuKalaMu.

Pemenue nppaunoHanbHbIX ypaBHeHU. Haxox1eHne 3HAUEHUI CTENIEHEN ¢ PAllMOHAJIbHBIMU
noka3arensimMu. CpaBHeHue creneneil. [IpeobpazoBaHus BeIpakeHUA, COIEPKaAIIX

creneHu. Pemenue nokasarenbHbIX YPaBHEHUN.

Pewenne npukinagHeix 3a1a4.

Haxoxxnenne 3nauenuii morapugma 1o npou3BoIbLHOMY OCHOBaHUIO. [lepexo oT oHOTO
OCHOBaHUs K apyromy. Beruncnenue u cpaBHenue gorapudmos. JlorapudmupoBanue u
MOTEHLIMPOBAHUE BBIPAKEHHUIA.

[TpuOnKkeHHbIe BBIYMCICHUS U PEIICHUS TPUKIAIHBIX 3a/a4.

Pemenune norapupMuveckux ypaBHEHHIA.

2. OCHOBBI TPUTOHOMETPUH
2.1. OcHoOBHbIE IOHATHSA

Panuannas mepa yria. BpamarensHoe apukenue. CuHyC, KOCUHYC, TAHT€HC M KOTAHT'€HC
qucia.

2.2. OCHOBHBIC TPHTOHOMETPHYECKHE TOMKIECTBA

®opmynsl npuBeneHus. Popmyiisl ciaoxeHus. Dopmyisl yaBoeHus Popmyivl nono-
BUHHO20 Yela.

2.3. IIpeoOpa3oBanust npocTefIINX TPUTOHOMETPUYECKHUX BbIPAKeHUH

[TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U ITPOU3BE/IE-
HUS B CyMMY. Boipadicenue mpueoHomempuyeckux QyHKyuii yuepe3 manzeHc nojio8UHHO20
apaymenma.

TpuroHomeTpuuecKkue ypaBHEHHs U HEPABEHCTBA

[IpocTeimme TPUrOHOMETPUYECKUE YpaBHEHUS. [Ipocmeniuue mpuzoHomempuieckue
HepaseHcmea.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIUH. APKCUHYC, ApDKKOCUHYC, apKTAHI€HC.
Ilpakmuueckue 3anamusn

PannaHHBIN METO U3MEPEHUS YIVIOB BPALICHMS U CBSA3b C TPaJyCHON MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHHS, YIBOCHHUS, IIPEOO-
pa3oBaHUe CyMMbl TPUTOHOMETPUUYECKUX (QYHKIIMI B IPOU3BEACHUE, TPpeoOpa3oBaHUE MPo-
U3BEJICHUS TPUTOHOMETpUUECKUX PyHKIHUH B cymmyto [IpocTeiinine TpuronoMerpuyeckue
YPAaBHEHUS U HEPABEHCTBA.

OOpatHble TPUrOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.

3. ®YHKIIUU, UX CBOMCTBA U TPA®UKHU



3.1. DOyHKIUM.

O06nacTh onpenesieHuss 1 MHOXKECTBO 3HAYCHUH; rpaduK QYHKIIUHU, TOCTPOCHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

3.2. CpoiicTBa QyHKIHM.

MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD, OTPAHUYEHHOCTD, IEPUOAUIHOCTD. [IpoMexyTKH
BO3paCTaHMs U YObIBaHMsI, HAaHOOJIbIIEEe M HAMMEHbIIIEEe 3HAYEHUI, TOUKH SKCTPEMYyMA.
['paduueckas unreprperanus. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEAbHBIX
nporeccax u sBleHUsAX. ApupmMeTnyeckue onepaunun HaJ GyHKIUAMHU.

Cnoxnas Qynkuus (komnosuuus). [lonsamue o HenpepbleHOCMU GYHKYUU.

3.3. OO0partHble pyHKIUH.

Obaacmo onpedenenus u 061acmsb 3HAYEHUL 0OPAMHOU PyHKYUU.
I'paghux obpamnoii ynxyuu.

3.4. CrenenHble, NOKa3aTeIbHbIC, JJOTAapH(PMHUYECKHE U TPUTOHOMETPHYECKHE
(pynxuum.

OO6patHble TPUTOHOMETpUYECKHE (YHKIIUN

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[TpeoOpazoBanus rpadukoB. [lapamiensHbIi IEPEHOC, CAMMETPHS OTHOCHTEIILHO OCEH
KOOpJMHAT U CUMMETPHUSI OTHOCUTEIIBHO Hayajla KOOpAUHAT, CUMMETPHsI OTHOCUTEIIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKATHE BJIOJIb OCEM KOOpIMHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEKy IEPEMEHHBIMH B peabHBIX MPOIIECCaX U3 CMEKHBIX
mucuuiuivH. Onpenenenue GyHkiuil. [Tocrpoenne u uteHne rpagukoB QyHKIHA.
Uccnenosanue Gpynkunu. CBONCTBA JIMHEWHOM, KBaIpaTUUHOM, KyCOUHO-TMHEHHON U 1pO0OHO-
nuHelHoU ¢pyHkuuid. HempepsiBHbIe U neproanueckue GpyHkiuu. CBoiicTBa U rpaduku
CUHYCa, KOCUHYCa, TaHI'€Hca U KoTaHreHca. OOpaTtHble GyHKIMH U uX rpaduxu. OOpaTHble
Tpuronomerpuyeckue GpyHkuu. IlpeodpazoBanus rpaduka pyHkuuu. 'apmoHndeckue
kosneOanus. [lpuknagnsie 3agaun.

[Toka3zarenbHble, JOrapupMUUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEeHCHEA.

4, HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A
4.1. IMocenoBaTe ILHOCTH.

CriocoObI 3a/1aHUS ¥ CBOMCTBA YHCIIOBBIX MOCIEI0BATEIBHOCTEH.

Ilonsamue o npedene nocnedosamenvrocmu. Cyuwecmeosanue npeoena MOHOMOHHOU
oepanuyenHou nociedosamenvrocmu. CyMMUpOBaHHE TIOCIe0BaTeIbHOCTEH. beckoHeuHo
yObIBarolasi reoMeTpuyeckasi MporpeccHst U ee CyMMa.

4.2. I[IpounsBoanas.

[TonsiTrie 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUN U PU3NIECKUIT

CMBICJI. YpaBHEHHE KacaTelIbHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH,
Ipou3BeieHus, yacTHbIe. [Ipon3BoiHBIE OCHOBHBIX AJIeMeHTapHbIX QyHKIUH. [IpuMenenue
IPOM3BOIHON K UCCIIEIOBaHUIO (DYHKIIMI U TOCTPOEHUIO TpagukoB. [Ipouszeoonsvie



00pammuol pyHKYuU U KOMROZUYUU PYHKYUU.

[TprMeps! NCIIOJIB30BAHKS TPOU3BOIHON [UI HAXOXKACHUS HAaUIY4IIEero peleHus B
NPUKIIAJIHBIX 33/1a4ax. Bropas npousBoaHast, ee reOMETPUIECKUN 1 (PU3HMUECKHI CMBICII.
HaxoxneHue ckopocTy Juis Ipouecca, 3alaHHoro (opMysioi 1 rpaukoMm.

4.3. IlepBooGpa3Hasi U HHTErpaJl.

ITpuMeHeHne ONpeneIeHHOr0 HHTerpaia JUisl HaXOKICHUS

TIoIaau KpuBoJduHeHo! Tpanennu. ®opmyna Herorona—IJleiibnuna. [Ipumepsl npuMeneHus
UHTErpana B GU3UKE U TEOMETPUH.

IlIpakmuueckue 3anamus

YucnoBas nociie0BaTeNbHOCTD, CIIOCOObI €€ 33aHNUs, BBIYUCICHUS YJICHOB
nocienoBarenbHOCTU. [Ipenen mocnenoBaTeIbHOCTH. becCkOHeYHO yOBIBaIOIIas FeOMETPHYECKast
IIpOrpeccus.

IIpou3sBogHas: MEXaHUYECKUNA U TEOMETPUYECKHUM CMBICI IIPOU3BOJIHOM.

VYpaBHeHHe KacaTenbHOU B 001mem Buje. [Ipasuna u popmynst auddepenunpoBanus,

TabJIMIIa TPOM3BOIHBIX dIEMEHTapHBIX QyHKIM. MccnenoBanue GyHKIIMH C TTOMOIIBIO
npou3BoiHON. Haxoxaenne HanbobIIero, HAMMEHBIIEr0 3HAYEHUS U SKCTPEeMaJIbHBIX
3HaYeHUU PYHKIUH.

Huterpan u nepoodpasnas. Teopema Hetorona—JleliOnuna. [Ipumenenne naterpana

K BBIYUCIICHUIO (PH3UYECKUX BEITHMYUH U TUTOMIA/ICH.

5. YPABHEHUS U HEPABEHCTBA
5.1. YpaBHeHHUs M CHCTeMbI YPABHEHUI.

PanuonansHble, nppauvOHaIbHbBIE, IOKA3ATEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
CHCTEMBL.

PaBHOCHJIBHOCTBH ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX pelIeHHs (pa3I0kKeHHe Ha MHOKUTEH, BBE/ICHUE HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKA, TpadUuecKuii METO).

5.2. HepaBencrna.

PaHI/IOHaHBHBIG, HppalOHAJIBHBIC, ITOKA3aTCIIBHBIC U mpucoHoMempudecKkue HEPaBCHCTBA.
OcHOBHBIC IMPUEMBI UX PCIICHUA.

5.3. Hcnosb3oBanue CBOMCTB M rpauKkoB (pyHKI M NPH pellIeHHH YPABHEHHUH U
HEPABEHCTB.

Meton untepBanos. M3o6paxeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOKECTBA

pELICHUI YPaBHEHUI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHre MaTeMaTUYeCKUX METOJOB ISl PEILIEHMS COJEPKATENbHbIX 3a1a4 U3 pas-
JMYHBIX 00J1aCTe HayKU U MPAKTUKH.

WHTepnperanus pe3yiabrara, yu4eT pealbHbIX OTPaHUYECHUMN.

Ilpakmuueckue 3anamus

Kophu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpazoBanme ypaBHEHUH.
OcCHOBHBIE IPUEMBI PELICHNUS YpaBHEHMI. Pelienne cucreM ypaBHEHUM.
Hcnonb3oBaHue cBOMCTB U rpagukoB (QYHKIMIA JJIS peIIeHUs] YpaBHEHUH 1 HEPaBEHCTB.

6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOSATHOCTEM
10



6.1. DJ1eMeHThl KOMOMHATOPHUKH

OcHOBHbBIE IOHATHA KOMOMHATOPUKH. 3aa4 Ha MMOACUYET YMCia pa3MEIIeHH, TepecTaHOBOK,
couetanuii. Pemenue 3amxa4 Ha nepebop BapuantoB. Popmyna Ounoma HeroToHa.
CgoiicTBa OMHOMUHAIBHBIX KO3 dunreHToB. Tpeyronpauk [lackas.

6.2. DJ1eMeHTbI TEOPUH BEPOSITHOCTEM

Co0bITHE, BEpOSITHOCTH COOBITHUS, CIIOXKEHUE U YMHOXKEHUE BEpOATHOCTEN. [loHamue o
Hezasucumocmu coovimuil. J{uckpemuas ciy4yaiunas 6e1uiuna, 3aKkoH ee pacnpeoeieHus..
Yucnosvie xapakmepucmuku OUCKPemHOU CAYHAlHoU enudunsl. Ilonamue o 3akone
bonvuux yucer.

6.3. 9J1eMeHTbI MATEMATHYECKOI CTATUCTUKH

[IpencraBienue naHHBIX (TaOIHIIBI, JHATPAMMBI, TPA(DUKH), ceHepanbHAsl COBOKYNHOCMD,
8blO00pKA, cpedHee apughpmemuueckoe, meouana. [lonamue o 3adauax mamemamuueckoul
CMAamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epOSIMHOCHHbIX Memo008.

Ilpakmuueckue 3anamusn

Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTHKHU U UX POJIb B
pa3uyHBIX cepax yeloBeuecKon Ku3HeaesTenbHocTh. [IpaBruina komOunaTopuku. Pemenne
KOMOMHATOPHBIX 3a/1a4. Pa3Mertienus1, couetanus u nepecranoBku. buaom Hetotona

u TpeyroiabHuK Ilackans. [IpuknagHele 3agadn.

Knaccudeckoe onpezeneHie BEpOsSTHOCTH, CBOWCTBA BEPOSATHOCTEH, TeOpeMa 0 CyMMe
BeposITHOCTEN. Brruncienue BepositHocTer. [Ipukitannele 3anaun. [IpeacraBienne 4uciioBbIX
naHHbIX. [IpuKinagHble 3a1a4H.

7. TEOMETPUA
7.1. IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnosnoxeHue IByX NpsAMBIX B IIpocTpaHcTBe. [lapamienbHOCTs IpsIMON U
miockocTy. [TapamiensHOCTh 1ockocTel. [leprneHuKynsIpHOCTb NPSIMOM U TUIOCKOCTH.
IlepnenguKynsp U HaKJIOHHAsA. YTOJ MEXAY IMPAMOH U IUIOCKOCTBIO. JIByrpaHHBIN yroOJI.
VYros Mexay MI0CKOCTAMU. [IepnenauKyIIpHOCTD ABYX IJIOCKOCTEM.

['eomeTpuueckue mpeodbpa3zoBaHus MIPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CAMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe npoekTHpoBaHue. /lnowads opmozonanvHou npoexyuu. 1zo0paxxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

7.2. MHororpaHHuku

Bepmunsl, pedpa, rpann MHOTOTpaHHuKa. Pazeepmka. Muocoepannvie yenvl. Buinykivie
MHocoepanHuku. Teopema Diunepa.

[Tpusma. [Ipsimast u naxnonnas npusma. [pasunbpHas npusma. [apamnenenunesn. KyoO.
IMupamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajjiesienuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus xy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHue o npaBUIbLHBIX MHOTOIPaHHUKAX (TE€Tpadape, Kyde, OKTasipe, oAeKadIpe 1
UKOCadIpe).
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7.3. TeJia 1 MOBEPXHOCTH BpallleHUA

[{unuaap u koHyc. Y cedeHHbI konyc. OCHOBaHHE, BRICOTA, OOKOBasi TOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.
[lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

7.4. HN3mepenus B reoMeTpun

O0beMm u ero u3mepenue. MaTerpansHas hopmyina oobema.

dopmyiiel 00beMa KyOa, IPSMOYTOJIBHOTO Mapajuieenuie/1a, IPU3MbI, [IHIHHIPA.
dopmyiiel 00beMa MUpaMubl 1 KoHyca. GopMyIbl IUIOMAAN TOBEPXHOCTEH IUIMHIPA U
KoHyca. @opmyIbl 0ObeMa mapa u iomaay chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOMIAIEH MTOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

7.5. KoopanHaTtel H BEKTOPbI

[TpsimoyronbHast (AexkapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSIHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4uci0. Pa3oskeHne BeKTopa 10 HallpaBJICHUAM. YTOJI MEXAY ABYMs BEK-
topamu. IIpoeknus Bekropa Ha ock. Koopannatel BekTopa. CKalasipHOE IPOU3BEIACHHE
BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB IIPU PEIIEHUHA MATEMATUYECKUX U ITPUKIIATHBIX
3a1ad.

Ilpakmuueckue 3anamus

[Tpu3Haky B3aMMHOIO PACIIOJIOKEHUS MIPSAMBIX. YTOJ MEXIY NpsAMBIMU. B3aumuoe
PacIIoIOKEHUE IPSAMBIX U IIIOCKOCTEN. [IeprieHInKysap U HAKJIOHHAS K IVIOCKOCTH. YTOJI
MEXIY MPSAMOH U IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PAaCIIOIO0KEHUH NPAMOU U IIJIOCKOCTH.
Teopema 0 Tpex nepHeHIUuKYIsApax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIECHANKYJIAPHBIX INIOCKOCTEH.

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, OT MPSAMOM JI0 INIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU, MEX]Ty CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEX]Ty IPOU3BOJIbHBIMU (PUTYpaMU
B IIPOCTPAHCTBE.

[TapannensHOE NPOEKTUPOBAHUE U €TI0 CBOMCTBA. Teopema o niowaou opmo2oHaibHOU
npoeKyuu MHO20y20abHUKA. B3auMHOe pacrnosoeHue NpoCTPaHCTBEHHBIX (Uryp.
Paznuunble BB MHOTOrpaHHUKOB. VX n3o0pakenus. CedeHus, pa3BepTKH MHOTOTPAHHUKOB.
[Tnomane noBepxHocTu. Buabl cummerpuii B mpoctpancTBe. CUMMETpUs TeN

BpallleHUs U MHOTOTPaHHUKOB. Beruncienue miomaneit 1 00beMoB.

Bexkropel. JleiicTBrs ¢ BekTopamu. [[ekapToBa cuctema KOOpANHAT B MPOCTPAHCTBE.
VYpaBHeHUE OKPYKHOCTH, cepsl, IIOCKOCTU. PaccTosiHne Mex 1y Toukamu. JledcTBus ¢
BEKTOpPAaMH, 3a/IaHHBIMU KOOpAHHATaMU. CKaIsIpHOE NMPOU3BENCHUE BEKTOPOB. BekTopHOE
ypaBHEHUE IIPSIMOM U INIOCKOCTH. Vcriosib30BaHNe BEKTOPOB IIPU 10KA3ATEIBCTBE TEOPEM
CTEPEOMETPHH.



6. TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanmu coaepx aHus 00IIe00pa3oBaTeIbHON yueOHOU JUCIUIUTUHBI «MaTemMaTukay B
npenenax ocBoenus IIIICC3 wa 06a3ze OCHOBHOro oOIIEr0 OOpa3o0BaHHs C IOJNyYCHHEM
cpemHero odmiero odpazoBanus o0l 00beM 00pa3oBaTeNIbHON MpOrpaMMbl cocTaBisieT 234
yaca, U3 HUX: paboTa 0OyyaromMXCsi BO B3aUMOJCHCTBUU C mpenoaaBareneM - 156 yacos,
caMmocCTosTeNIbHas paboTa CTyJAeHTOB 78 yacoB. [IpomexyTouHas aTTecTanus — 3k3amMeH B 1 u 2
ceMecTpe.
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HanmeHoBaHMe pa3jeioB U TeM

Conep:xanue yueOHOro MaTepuaJia

Oo0Lem
4acoB

YpoBeHb
OCBOEHHUA

BBenenue

Copep:kanue y4eOHOIro MaTepuaa

OHpel[eHeHI/Ie LCJIBIX U pallMOHAJIbHBIX, [[GI\/'ICTBI/ITGJIBHLIX YHUCCII.

1

Pasnesn 1 AnreOpa u Hayasia aHajam3a

Tema 1. Pa3zBurue mOHATUA O UUCIE

Copep:kanue y4eOHOIro MaTepuaa

Onpenenenne monyins yucina. [pubmmkenusie yncna. [IpubnmxeHHbIC
BBIUUCIICHHUSL.

CamocrosTeqabHast padora Ne 1

Tema 1. PazsuTie noHATHS 0 YHUCIIE.

PaGora co cpaBouHO# TuTEepaTypoii o Temam: «lIpu3HaKH JETMMOCTH YHCEN»,
«[IpubnmxkeHHOE 3HaUCHHUE BEIMYMHBI M TOTPEIIHOCTH U3MEPEHUI»

Tema 2. KopeHnb N-0i#f cTeneHu

Coaep:xaHue yueOHOro MaTepuaJia

OmnpeneneHue KOpHS N-OM CTENEHM M €ro CBOMCTB.  BpluncieHue KOpHA
HaTypaJIbHOM CTENEHU U3 YHCIa.

ITpeoOpa3oBaHue UPPATMOHANBHBIX BBIPAKECHHH.

Brruncnenmne KopHsl 13 KOMIUIEKCHOTO YHCIIa.

Tema 3. Crenens ¢
Z[GflCTBI/ITCJIBHBIM nu paIII/IOHaJ'IBHBIM
OKa3aTeIIMU

ConepxaHue y4eGHOro MaTepuaJjia

OrnpezenieHne CTENEHU ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOMCTB.
OrmpezienieHne CTENEeHN ¢ JeHCTBUTEILHBIMU TTOKA3aTeNISIMU U €€ CBOMCTB.
[Ipeobpa3oBaHue CTEIEHHBIX BHIPAKEHUH, HCIIONB3Ys CBOIICTBA CTENIECHHU.

CamocTosiTe1bHasi padoTa Ne 2

Anre6pa u Havasna ananu3a. Tema 3. Tema 2. Kopenb N-oii crenenu. CteneHs ¢
JeMCTBUTENLHBIM TIOKa3aTeIeM

Pabota ¢ monoaHUTENBHOW JUTEpaTypoil o Temam: «McTopust OTKPBITHS
TIOHATHUS KOPHsI», «J{0Ka3aTeNbCTBO CBOWCTB KOPHS».

Pabota c yuebHOI nuTeparypoii mo Temam: «J{okazareabCTBO CBOMCTB CTENEHNY,
«CTeneHp ¢ UppalMoOHAIbLHBIM MOKa3aTeneMy. Pelenne BapuaTuBHBIX 3a/1a4.

Tewma 4. Jlorapudm u ero cBoiicTBa
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Conep:xaHue y4eOHOro MaTepuaJia

Omnpenenenue norapudma, IECITHYHOTO U HATYpaIbHOTO Jiorapudma. 3amnuch
OCHOBHOT'O JIOTapU(PMUIECKOr0 TOKAecTBa. Ilepexo/] kK HOBOMY OCHOBAHHIO.
[TpeoGpazoBanue norapupmMuyeckux BoipakeHu. [IpeobpazoBanne
anreOpanvdecKux BbIPAKEHUM.

Tema 5.IIpeobpazoBanue
TPUTOHOMETPUYECKHIX BBIPAKCHHIA.
Tpuronomerpuveckue ypaBHEHUS U
HEpaBEHCTBA

Coaep:xaHue yueOHOIro MaTepuaJia

Onpenenenne paguaHHOW MepBI yIIa, CHUHYCA, KOCUHYCA, TAHI€HCA U
KOTaHI'€HCa YHCIIA.

JloKa3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB. (hOpMYyII
IIPUBEJICHUS.

3anuck GopMyJl CHHYCa, KOCUHYCA U TAHI'€HCA CYMMBbI M Pa3HOCTH JIBYX YIJIOB;
CHHYCa M KOCHHYCa JBOMHOTO yriia; (opMyJl TIOJIOBHHHOTO YTJIa.
[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Omnpenenenne apkcuHyca, apkKKOCHHYCa, apKTaHI€HCa YKCIa.
Pemenne npocrelmmx TPUrOHOMETPUYECKUX YPABHEHUH.

Pemenne npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.
TpuronomeTpruyeckue ypaBHEHHUs.

KonTtpoJsbHnas paGoraNel

[EEN

CamocrosiTe1bHasi padota Ne 3

Anrebpa u Havasna aHanu3za. Tema 5. [IpeobpazoBaHue TPUTOHOMETPUYECKUX
BbIpakeHUll. TpUroHoMeTpuyeckre ypaBHeHUs U HEpaBeHCTBA

PaboTa co cripaBo4HOM TUTEPATYPO JIJIsi COCTABJICHHS TAOJIUIIBI COOTHOIICHHI
pazuaHHOM U IpaJyCHON Mepbl OCHOBHBIX YIJIOB.

Brimonaenue pedepara Ha Temy: «McTOpusi CTaHOBIICHHS U Pa3BUTHS
TPUTOHOMETPHM.

Pabota ¢ Tabnuniamu bpanuca a1 BeIYUCICHNS CHHYCA U KOCHHYCA.

Tema 6. @yHKIIUH, UX CBOICTBA U
rpaduxu

Conep:kanue y4eOHOro MmaTepuasa

10
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Onpenenenne (QyHKIUU, €€ OO0JIACTH OMpENelCHUs U MHOXKECTBAa 3HAYCHUI;
rpaduka QyHKIUH.

[Toctpoenue rpadukoB GyHKINH, 3aJaHHBIX Pa3IMYHBIME CIIOCOOAMH.

3anucek CBOMCTB (PYHKIMH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTb,
OTPaHUYEHHOCTD, TIEPUOTUIHOCTb.

HaxoxneHrne mpoMeKyTKOB BO3PACTaHUS M YObIBaHHS, HAMOOJBIIETO U
HAaWMEHBIIIETO 3HAYCHUS, TOUCK dKCTpeMyMma. [ paduyeckas MHTEpIIpeTanysl.

HpI/IMepBI (byHKHI/IOHaJ'IBHBIX 3aBUCHMOCTCH B PCAJIbHBIX IIPONCCCAX U ABJICHUAX.

Ormpenenenne oOpaTHbIX GyHKIMNA. HaxoxaeHne o0acTy OnpeeieHus 1
oOmacTtu 3HaueHHni oOpaTHoU ¢pyHkuuu. [Tocrpoenue rpaduka oOpaTHOU

byHKIIUN
BrimonHnenue apuMeTniaeckux onepanuii Hax QyHKIUSIMU.

Crnosxnast GyHKIMS (KOMITO3UIIHUSA).

CamocrosiTesibHas padora Ne 4

Tema 6. @yHKIIMHU, UX CBOMCTBA U IpadUKu

PaGora ¢ yueOHOI muTeparypoii mo Temam: «IJIeMeHTapHbIC (QYHKIIUN;
«Apubmernueckue onepannu Haja GyHKIuIMn; «CroxxHas QyHKIUD».

Tema 7. CtenieHHEIE,
MOKa3aTeabHbIe, TIOTapU(PMUIECKHIE U
TPUTOHOMETPHUYECKHE (PyHKIINN

Conep:xaHue y4eOHOro MaTepuaJia

Onpenenenus GyHKIUM, UX cBoiicTBa U rpaduku. ObpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIHH.

[IpeoOpazoBanus rpaduxos. [lapamienbHplil TEpeHOC, CHMMETPHUS OTHOCUTEIIBHO
ocell KOOpAMHAT U CUMMETPHSI OTHOCUTENILHO Hayaia KOOPJAMHAT, CHMMETPUS
OTHOCHTEJIBHO IPSIMOM Y = X, paCTsSyKEHUE U CKATUE BJOJIb OCEH KOOPIMHAT.

CamocrosiTesibHas padora Ne 5

Tema 7. Crenennsle, moka3aTeilbHble, JOrapupMUUECKUE U
TPUTOHOMETPHUYECKUE (PYHKITHH

Hccnenosanue ¢pynkimn y=Igx u mocrtpoenue rpaduka.

Pabota c yuebHoM muTeparypoii mo temam: «I padukx rapMOHHIECKOTO
konebanus. Croxxenue konebanuid. [Ipumeps! u3 GU3NKU U SJIEKTPOTEXHUKNY;
«OO0paTHbIe TPUTOHOMETPUYECKHE DYHKIIUNY.

Tema &. IlocnenoBareIbHOCTH U
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Mpeebl.

Conep:xaHue y4eOHOro MaTepuaJia

Onpenenenre Nocaea0BaTeIbHOCTH.

XapakTepucTuka criocoOOB 3aJaHus U CBOMCTB YHCIOBBIX
nocnenoBareiabHocTel. OnpeneneHue npeaesna nociae10BaTeIbHOCTH.
Cy1ecTBoBaHuE Mpeziesia MOHOTOHHON OrpaHUYEHHON NIOCIIEA0BaTENbHOCTH.
CymmupoBaHue nocieioBaTeIbHOCTeH. Boruncnenue cymmbl 6€CKOHEYHO
yOBIBAOIIEH F€OMETPUIECKON MPOrPECCHH.

CamocTosiTe1bHast padota Ne 6

Tema 8. [TocineqoBaTEIbHOCTH U PEIECIIBI.

Pabora ¢ yueOHO# muTeparypoii mo Temam: «CymMa O€CKOHEYHO yOBIBAIOIICH
reoMeTpuuecKoil mporpeccun»; «CyliecTBOBaHHE Mpeieiia MOHOTOHHOM
OTpaHUYCHHOM MOCIIET0BATEILHOCTIY.

Tema 9. IIpenen u npousBoaHas
byHKIIUU

Coaep:xaHue yueOHOro MaTepuaJia

Omnpenenenue npezaena GyHKIMY B TOUKE U Ha OECKOHEYHOCTH, HENPEPHIBHOCTH
byHKIHN.

Omnpenenenue nNpou3BoIHON GYHKLNH, €€ TEOMETPUYECKOTO U (PU3UYECKOTO
CMBICTIA.

Wzyuenue npasua u GopMyn audQepeHIMpoBaHUs OCHOBHBIX 3JIEMEHTaPHBIX
¢byHkui. Berurcnenue npou3BoAHON (YHKITUH.

Omnpenenenue BTOpOi NPOU3BOAHOMN, €€ TEOMETPUUYECKOTO U (PU3UUECKOTO
CMBICTIA.

Beruucienne npou3BoaHoi o0paTHON (GYHKIMU M KOMIO3ULIUHU (PYHKIHI.

Tema 10. [Ipumenenue nmpou3BoHON
K UCCIIEIOBAaHUIO (DYHKITMH

Coaep:xaHue y4eOHOro MaTepuaJia

BeiBon ypaBHEHMS KacarenbHOU. [[puMeHeHne Ipon3BOIHON K HCCIEI0BaHUIO
(GyHKIMN ¥ TOCTPOEHUIO IpaUKOB.

Vcnonp30BaHne MPOU3BOAHON TSl HAXOXKICHHS HAMITYUIIIErO PEIICHUs B
MPUKIIAAHBIX 331a4ax. [[pumMeHenne npon3BOAHOM K HCCIIeJOBaHUIO GYHKIUN U
nocTpoeHuro rpadukoB. Haxoxxaenne CKOpoCcTH AJIs Ipoliecca, 3a1aHHOTO
¢dopmyoit u rpaduKoMm.
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CamocrositesibHast padora Ne /

Tema 10. IIpumeHeHre TPOU3BOAHON K HCCIICTOBAHUIO (PYHKITUN
Pabora ¢ yuebHoi nuTeparypoit mo teme: «[IpubnukeHHOE BRIYUCIICHUE
MIPOU3BOHOIN».

Tema 11. IlepBooOpa3zHast u UHTETpa

Coaep:xaHue y4eOHOro MaTepuaJia 6

Omnpenenenue nepBooOpa3HOil, HEOMPEEICHHOTO U ONPEeIEHHOTr0 UHTErpaa.

[IpumeHeHue onpeesIeHHOro MHTerpaia sl HaX0KICHUS II0IAI1

KpuBoJinHeriHOH Tpanenuu. ®opmyna Herotona—IJleitbonmua.

[Tpumenenne uHTerpana B GU3NKe U TE€OMETPUH.

KontpoJabHas padora No2 1

CamocTosTebHast padora Ne 8 4

Tewma 11. IlepBooOpa3Hasi 1 HHTETpa

IIpesenTanus no reme «Ku3Hp 1 HaydHas fesTesnbHocTh [.B. JleliOHuma»

Hroro 68 yacos
30 yacoB c/p

KoncynbTanus K 3K3aMeHy 2

IK3aMeH
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Tema 12.MeTtopsl penieHui

yYpaBHEHU Coneprxanue yueOHOro MaTepuasa 13
[TpeoOpa3oBaHre ypaBHEHUI B PABHOCUIIbHBIE IaHHBIM.
Pemienue panyvoHanbHbIX, UPPALMOHATIBHBIX, IOKA3aTENbHBIX, JIOTapU(PMUIECKUX
U TPUTOHOMETPUUYECKUX YPABHEHUH.
AHaJIn3 OCHOBHBIX IPUEMOB PELICHUs ypaBHEHUH (pa3ioKeHUe Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, IT0JICTAHOBKA, TpapUUECKHil METO.).
[TpuMeHeHne MaTEMATUYECKUX METOZOB [UIsl PELICHUS COEPKaTENbHbIX 3a1a4
U3 PA3IMYHBIX 00JIACTEH HAYKU U MPaKTHKU. HTepnpeTanus pe3ynbprarta, yaeT
peaJIbHBIX OTpPaHUYEHUN
Tema 13.MeToap! pemieHuit
HEpPaBEHCTB Coaep:xxanue yue0HOro MaTepHaJia 10
[IpeoOpa3oBaHre HEPABEHCTB B PAaBHOCUJIbHBIE JAHHBIM.
Penenue panyoHanbHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX HEPABEHCTB.
AHanu3 OCHOBHBIX IIPUEMOB PEIICHUSI HEPABEHCTB. PelieHre HepaBeHCTB
METOJIOM UHTEPBAJIOB.
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU peIIeHUN YpaBHEHUH 1
HEPABEHCTB.
N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.
Pemenne ypaBHeHNI U HEPABEHCTB C IBYMSI HEM3BECTHBIMH, CHCTEM YpaBHEHUI
1 HEPaBEHCTB.
[TpuMeHeHne MaTEMAaTUYECKUX METOOB JUIsl PELICHUS COIEPKaTENbHbIX 3a1a4
U3 pa3ianyHbIX o0JacTel HayKu U NMpakTuku. MIHTepnperanus pesynbTara, yuer
peaJIbHBIX OTPaHUYEHUM.
CamocrosiTesibHasi padora Ne 9 6

Tema 12.MeToapl pelieHnii ypaBHEHUI

Pa6ora c yueOHoi1 nuTeparypoii no teme: «llotepst KopHEl B ypaBHEHUSAX .
Pemenne HecTaHAAPTHBIX YPABHEHUM U METOJIbI X PELIECHHUS.

Tema 13.MeTonb! penIeHN HEPaBEHCTB

Jloka3aTenbCcTBO HEPABEHCTB.
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KonTpoubHnasi pabora No4

Tema 14 . DnemeHTh KOMOMHATOPUKH

Copep:kaHue y4eOHOIro MaTepuaa

OnpeneneHre OCHOBHBIX NOHITUIM KOMOMHATOPUKU: IEPECTAHOBKY, COUETAHUS,
pasmemenus. 3anuchk Gopmyisl OnHoMa HeroToHa. AHANINM3 CBOMCTB
OMHOMMHAIBHBIX K03 (PUIIMEHTOB.

Tpeyronpuuk [Tackans

CamocrosiTebHas padora Ne 10

Tema 14. DneMeHTb KOMOMHATOPUKH

Coznanue npe3eHTaruii mo reMam: «Mctopusi CTAaHOBJICHHUS] KOMOMHATOPUKH,
«Buapl koMOUHAIIHITY.

Pabora ¢ monogHUTENBEHOM TuTepaTypoii 1o teme: «CodeTaHus ¢
MOBTOpPEHUSAMIY. BrinonaHenue pedepara no teme: «OKu3Hb 1 HayyHas
nearesibHoCcTh M. HproToHay.

Tema 15. DnemeHThI TEOpUHN
BEPOATHOCTEMN

Coaep:xaHue yueOHOro MaTepuaJia

Onpenenenne cCOOBITHS, BEPOATHOCTH COOBITHS. CII0)KCHHE U YMHOKECHUE
BEPOATHOCTEH.

JuckpeTHas ciydyaiiHas BEIMYMHA, 3aKOH €€ pactpeaeneHus. YucnoBbie
XapaKTEPUCTUKU JUCKPETHOU CilydallHOM BeJMUuHbIL. [IoHATHE 0 3aK0OHE
OOJIBIITUX YHCETI.

Tema 16. DneMeHTHI
MAaTEMATHYECKOU CTATUCTHKH

ConepxaHue y4eGHOro MaTepuaJjia

[IpencraBnenue AaHHBIX (TaOIMIIBI, JUArPAMMBI, Tpa(UKH), TeHepaIbHas
COBOKYITHOCTb, BBIOOPKA, CpeHEe apu(PMETHUECKOE, MEIUAHA.
Pemenne 3a1a4 MaTeMaTn4eCKOM CTATUCTHKH.

CamocrosiTesibHas padora Ne 11
Tema 16. DneMeHTBI MATEMATHYECKON CTATUCTUKHU
CocraBieHre 1 pelnieHne 3a1a49 MPUKIATHOTO U MPAKTUYECKOTO CONCPKAHUS.

Pasnea 2. I'eomerpus

Tema 1. [TapannensHOCTh B
MIPOCTPAHCTBE

Copep:kaHue y4eOHOTo MaTepuaa
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N3yuenue akcuom crepeoMerpur. [[oka3arenbCTBO CIEACTBUN AKCHOM.
B3anmHOe pacnosiokeHue JAByX IMpsAMBIX B IpocTpaHcTBe. OmnpeneneHue
[apaJuIeNIbHBIX U NMEPIEHANKYISIPHBIX IPSMBbIX.

B3anMHoe pacnonoxeHue MnpsMoH U INIOCKOCTH.

B3anMHOe pacnonoXeHue IMI0CKOCTEM.

Tema 2. [TeprieHAUKYIISIPHOCTH B
MIPOCTPAHCTBE

Copep:kaHue y4eOHOIro MaTepuaa

Onpenenenue npsiMol, NMEPHEHAUKYISIPHON IJIOCKOCTH.

Onpenenenne neprneHuKyIIsIpa 1 HAKIOHHOM.

JIoKa3aTenbCTBO TEOPEMBI O TPEX MEPIIECHIUKYIIApax

OmnpeneneHne M MOCTPOSHUE yIla MEKIY IMPSIMOU U IUNIOCKOCTbBIO, IBYTPaHHOTO

yria.
OmnpeneneHye U MPU3HAK MEPHEHIUKYISIPHOCTH JBYX INIOCKOCTEH.

['eomeTprueckre npeodpa3zoBaHmsi POCTPAHCTBA: MAPAJLICIILHBIN TEPEHOC,
CUMMETpPHSI OTHOCHUTEJIBHO IUIOCKOCTH. [lapajuiesbHOe MPOSKTUPOBaHKE

W300paskeHre mpocTpaHCTBEHHBIX (pUryp

CamocrosiTesibHast padora Ne 1

Tewma 1. [TapamiensHOCTh B TPOCTPAHCTBE

Brimonnenue u 3amura pedepara rno reme «cropus pa3BUTHSA CTEPEOMETPUNY.
N3roroBneHne 1eMOHCTPAIMOHHON MOJIEIHN K TEOPEME O MIEPECEUECHNUH IBYX
IIJIOCKOCTEMN TPEThEH.

Tema 2. [lepneHAUKYISIPHOCTh B IPOCTPAHCTBE

N3rorosieHne 1EMOHCTPALIMOHHON MOJEIHN K TEOPEME O TPEX NEPIEHANKYIIAPAX.
N3roroBnenne Moienu AByrpaHHOTO yria.

Pa6ota ¢ yueOHoii tureparypoit o Teme: «llapamnensHsiit nepenoc. [Tnomanp
OPTOTOHAJILHON MPOEKINN.

Tema 3. BekTopsl B IpocTpaHCTBE

Conep:kanue y4eOHOIro MaTepuaJa
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Omnpenenenne BeKTOpa, MOAYNsl BekTopa. PaBeHCTBO BekTOpoB. CroxeHHE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa IO
HaIlpaBJICHUSM.

Onpenenenue yrina Mexay AByMs BekTopamu. [Ipoekius BekTopa Ha OCb.
Beruncnenue koopauHaT BEKTOpa, CKAISIPHOTO MPOU3BEACHUE BEKTOPOB.
BBenenue npsiMoyroibHOH (J1eKapTOBOM) CUCTEMBbl KOOPAUHAT B MPOCTPAHCTBE.
PasnosxeHnne BeKkTOpa 110 KOOPAUHATHBIM BEKTOPAM.

Beenenue ¢popmyibl pacCTOSHUS MEXy JBYMs TOUKAMH.

BriBog ypaBHEHU# chepbl, MIOCKOCTH U MPSMOH.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATUYECKUX U
IIPUKJIAHBIX 33]1a4.

KonrpoJsbHnas padora NeS5

CamocrosiTesibHast padoTa Ne 2

Tewma 3. BexTopsl B IpocTpaHcTBE

Pabota ¢ yueOHoii tureparypoii no temam: «CyMMa HECKOJIBKMX BEKTOPOB.
[IpaBuno napamenenunena», «I[Ipoeknus BekTopa Ha 0Cb. BeKTOpHOE 3a1aHue
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

Tema 4. MHOrorpaHHUKU

Coaep:xaHue yueOHOro MaTepuaJia

Omnpenenenre MHOTOTPaHHUKA U €TO OCHOBHBIX YJIEMEHTOB.

[Toctpoenue pa3BepTKH, MHOTOTpaHHBIX yrioB. Kiaccudukanus
MHOTOTPAaHHUKOB (BBIMTYKJIBIE, MIPSMBIC, TTPABIIIBHBIC).

N3ydenne Teopemsl Ditsiepa.

OrmpezeneHue u MOCTPOCHUE MPSMON U HAKIIOHHOW Mpu3Mbl. OmnpeneneHue
MIPaBUJIbHOMN MPU3MBI

Ormpezenenne U MOCTPOCHUE MapajuieNienumena, Kyoa.

Omnpenenenue U NOCTPOSHUE MHUPAMUJIBI, TIPABUIBHON MAPAMHIBI YCEUSHHOM
MUPaMUJIBI, TETPadIpa.

CI/IMMCTpI/II/I B Ky6€, B MapaJUICIICIIUIICAC, B IPU3MC U TUPAMUC.

[loctpoenue ceuenus Kyba, MPU3Mbl U TUPAMHUJIBI.

[IpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTadap,
JOJIEKadAP U UKOCAIP).

10

N
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CamocTosiTe1bHasi padota Ne 3

Tema 4. MHOrOrpaHHUKH

Pabora ¢ yueOHOI nmuTeparypoii mo Temam: «MHOrorpansbie yribl. Teopema
Ditnepay; «3Be3a4aTble MHOTOIpaHHUKU. KpHcTamibl — mpupoiHbie
MHOTOTPaHHUKNY»; «CUMMETpPHS B IPUPOJIE, TEXHUKE.

Brimonnenue pedepara o teme: «Ku3Hp u TBOpuectBo JI. Ditnepar.
W3roroBneHue MoAeIu MHOTOTPaHHUKA.

Coznanue npe3eHTanuu Ha Temy: «llomynpaBuibHbIE MHOTOTPAHHUKI.
W3rotoBneHne Moaenu TeTpalipa ¢ 3aJaHHbIMU [TapaMeTpamH.

Tema 5. Tena u moBEpXHOCTH
BpAILICHUS

Coaep:xanue y4eOHOIro MaTepHuaJia

Ornpezenenue NMIMHIPA U KOHYCA, YCEYEHHOTO KOHYCa, UX OCHOBHBIX
anemeHToB. [locTpoeHne pa3BepTKU, OCEBBIX CEUCHHI U CEUeHUH, apasieIbHbIe
OCHOBAHHUIO.

Omnpenenenue map u cepsl. [loctpoenne ux ceuenuit. [loctpoenue
KacaTeJIbHOU TUIOCKOCTH K cepe.

Tema 6.00beM

Coaep:xaHue y4eOHOro MaTepuaJa

N3mepenue oobema uryp. 3anuce HHTErpajibHON (HopMyIIbl 00beMa.
Brrauciienne o0bpema kKy0a, mpsMOYTOJILHOTO MapajlieNienuIe 1a, IPU3MBI,
VTHHIPA.

Brruuciienne o0beMa nmupaMuibl, KOHYyca, mapa.

KonTtpoJsbHas pabora Ne6

CamocrosiTesibHas paGora Ne 4

Tema 6. O0Bem

CocraBieHue U peneHne 3aad MPUKIaTHOTO U MPAKTHYECKOTO COCPKAHMUS.
M3roroBiieHyne pa3BepTKU KOHYCA € 33JaHHBIMU TapaMeTPaMH.

Tewma 7. IloBepXHOCTB T€I BpallleHUs

Copep:kaHue y4eOHOTo MaTepuaa

Brruncnenmne miomnaael moBepXHOCTEH WIMHIPA U KOHYCA, TUIOMATH Cepbl
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CamocrositesibHas padora Ne 5

Tema 7. IToBepXHOCTb TeJ BpAILICHUS

Pabora ¢ yuebHoit nuteparypoit mo teme: «I[lomodue Ten. OTHOMEHUS TUTOIIA e
MOBEPXHOCTEN U 00HEMOB MOIOOHBIX TEID.

CocTaBjeHue U pelieHre 3a1a4 IPUKIIaJHOTO U MPAKTHYECKOTO COJICPIKAHMSL.

88 yacoB +
48 c/p
UTOI'O 156 yacos/78
c/p
KoHcynpranus k sK3aMeny 2

OK3aMeH

J111g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOT0 MaTepHalia UCIIOIb3YIOTCS ClIeAyIoNne 0003HAUCHHUS

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEE NU3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpoAYKTUBHBIN (BBIIOJHEHUE AEATEILHOCTH MO 00pa3ily, MHCTPYKIIUU WIH O]l PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOTHEHUE JISATSIIBHOCTH, PEIICHUE TIPOOJIEMHBIX 3a]1a4).
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYAEHTOB
Coaep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB /1eSITeIbHOCTH CTY/JAEHTOB (Ha
o0yuyeHus YPOBHe Y4eOHbIX /IeliCTBHIi)
Beenenue O3HaKOMJIEHHE C pOJIBI0O MaTeMaTHUKU B HAyKe, TEXHUKE, IKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U NPAKTUYECKOM NeATETbHOCTH.
O3HakoMjIeHHME € LEISIMM M 3aJadaMM H3Y4eHUs MaTeMaTUKH IIpU
ocBoennu cunerpanbaocrei CITIO
AJII'EBPA
Pa3Burtne Beinonnenune apupmernyeckux AEHCTBUI HaJl 4MCIaMM, COUYETas YCTHBIE

NMOHATHUSA 0 YUCJIC

Y IUCbMEHHbIE TIPUEMBI.
Haxoxxnenue npuOIMKEHHBIX 3HAUYEHUH BEIMYMH U MOTPELIHOCTEH
BBIYUCIICHUH (aOCOMIOTHOW M OTHOCUTENBHOM); CpPaBHEHUE YHCIIOBBIX
BBIPKEHUM.

Haxoxnenue ommbok B MpeoOpa3oBaHUAX U BBIYUCIEHUAX (OTHOCUTCS KO
BCEM ITYHKTaM IPOTrpaMMbl)

KopHu, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C TIOHATUEM KOpPHS N-I CTENEHU, CBOMCTBAMHU PAIUKAJIOB U
IIPaBWJIaMU CPaBHEHHUS KOPHEH.

DopMyJIMPOBAHUE OINPEAECTICHUS] KOPHS U CBOMCTB KOpHEW. Boluncienne u
CPaBHEHHME KOPHEH, BBIIIOJIHEHUE IPUKUIKA 3HAYEHUsI KOPHSL.
[IpeoOpa3oBaHre 4YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COAEpKAILIUX
pasuKabl.

BeimonHenne  pacderoB 1o GopMyiaM, COAEpXKAIIUM  paJuKaibl,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPeoOpa3oBaHMUsL.
Ormpezenenie paBHOCUIIBHOCTH BBIPAKEHUM € paaukaiamu. Pemienue
UPPALMOHAIIBHBIX YPaBHEHU.

O3HaKOMJIEHHUE C TOHATHEM CTENIEHH C JEHCTBUTENbHBIM ITOKa3aTeeM.
HaxoxneHue 3HaueHWIl CTeNeHW, WCHOIb3yd NpU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUE KOpHS N-ii cTemeHu B BHJAE CTENEHH C JPOOHBIM
MoKa3zaTeJieM U Ha00OopOT.

@opMynMpoBaHUE CBOMCTB  CTEIECHEH. DBbluncieHue creneHen ¢
palMOHAIBHBIM [TOKA3aTEJIEM, BBIITOIHEHUE NPUKUIKNA 3HAYCHUS CTEIICHH,
CpPaBHEHUE CTEICHEN.

[IpeoOpa3oBaHre 4YHMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAIIUX
CTEIEHHU, IPUMEHSAS CBOMCTBA. PellleHne MoKa3aTeNbHbIX YPaBHEHUIA.
O3HakoMJIEeHHE C MPUMEHEHMEM KOpHEH M cTeneHedl Npu BBIYHUCICHUU
CPEIHUX, NEJICHUH OTPE3Ka B «30JI0TOM ceueHun». Pemenune

IIPUKJIAJHBIX 33124 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpazoBanue
ajnredpanyecKkux
BbIPAKEHU I

Beinonnenue npeobpa3zoBaHuil BRIpaKeHUN, TpUMEHEeHUe Gopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIorapru(hMOB.

Onpenenenue 00IaCTH JOMYCTUMBIX 3HAUEHUH JOrapu(pMHUUECKOT0
BbIpaxkeHHsl. Pemienue norapumMuueckux ypaBHEHUN

OCHOBBI TPUTOHOMETPUU

OcHOBHBIE
IMMOHATUA

N3yuenue pairuaHHOro METOAa U3MEPEHUS YIJIOB BPAILEHUS U UX CBS3U C
rpamgycHoil Mepoil. M3o00pakeHue yIriioB BpalleHUsT Ha OKPYKHOCTH,
COOTHECEHHME BEIMYMHBI YIJa C ero pacrnosoxenueM. dopmynupoBaHue
OnpesieNieHui TPUTOHOMETPUYECKUX (YHKIMI A yIjiIoB MOBOpPOTa M
OCTPBIX YTJIOB TMPSIMOYTOJBHOTO TPEYrolbHUKA UM OOBSCHEHUE UX
B3aUMOCBA3HU
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OcHOBHBbIE [TpruMeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX TOKIECTB IJIs1 BBIUUCIICHUS
TPUTOHOMETPHUYE | 3HAYCHUN TPUTOHOMETPUUECKUX (PYHKITHIH 1O OHON U3 HUX

CKHe TOK1eCTBa

IIpeo6pa3zoBanus | V3yueHne OCHOBHBIX (OPMYNT TPUTOHOMETPHM: (DOPMYIBI CIOXKEHUS,
NpocTedmux yIBOCHHUS, IpPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (GYHKLIUN B
TPUTOHOMETPHUYEe | IPOU3BEJCHNUE U MPOU3BEJCHHUS B CYMMY M IIPUMEHEHHUE MIPU BHIYUCICHUU

CKHX BbIPAaKeHU I

3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAKEHUS U YIIPOILICHHUS €TO.
O3HaKOMJIEHME CO CBOWCTBaMU CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY’KHOCTH M IPUMEHEHHE UX I BbIBOAA (DOPMYII IPUBEICHMSI

IIpocreiimme
TPUTOHOMETPHYe
CKHe YPABHEHUA
W HepaBEeHCTBA

Pemenne mo ¢opmynaM M TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUUYECKHUX YPABHEHUM.

[IpumeHeHne oOOMMX METOAOB pELIEHUS YpaBHEHMM (IpUBENEHUE K
JUHENHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHUS HA MHOMKUTEIIU, 3aMEHbI
IIEPEMEHHOI) IIPU PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue oTMeuaTs Ha Kpyre peleHus NPOCTEUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB

Apkcunyc, O3HakoOMJIEHHE C IIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.
APKKOCHHYC, H3y4eHne onpeneneHuil apKCUHyca, apKKOCUHYCa, apKTaHIeHca
APKTAHICHC yucia, GOpMyIUpPOBaHUE UX, U300paKEHHE HAa €IMHUYHOM OKPY>KHOCTH,
yHCciIa IPUMEHEHNE IPU PEILICHUU YPAaBHEHUM
®YHKIHNU, UX CBOMCTBA Y TPA®UKH
DyHKIHH. O3HakOMJICHHE C TOHSATHEM IIEPEMEHHOM, MpUMEpaMu 3aBUCHUMOCTEHN
ITonsiTue o MEXy IEPEMEHHBIMHU.
HenpepbiBHOCTH | O3HaKOMIIEHHE C TIOHSATHEM rpaduKa, ONpeNeleHue NPUHAIIC)KHOCTH
pyHKUIHH Touku rpaduky ¢ynkuun. Omnpenenenue no Qopmyne mnpocreieit
3aBUCUMOCTH, BHJa ee rpaduka. BeipakeHume 1o ¢opmyne OaHOM
IIEPEMEHHOM uepes Ipyrue.
O3zHakoMJieHHE ¢ onpeziesieHneM QyHKIUH, (pOpMyITHMpOBaHHUE €TO.
HaxosxneHue o6sacTu onpeieeHns 1 006JacTy 3HaueHu QyHKIMu
CpoiicTBa O3zHakomjieHHME ¢ mpuMepaMud (QYHKIMOHAJIbHBIX 3aBUCUMOCTEH B
(pyHKOHH. pEAIBHBIX IIPOLIECCaX U3 CMEXHBIX TUCIUIUINH.
I'papuueckasn O3HaKkoOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKJIEHUSIMU HEKOTOPBIX CBOICTB
HHTEepHpeTanusi. | JUHEHHOW W KBaJApaTUYHON (YHKIUI, NpoOBeIeHHE HCCIeA0BaHUS
IIpumeps! JUHEHHON, KYCOUHO-TMHEHHOW, JpOOHO-TMHEHMHON W KBaJpaTUYHOU
¢pyHkmmonaabHbl | GYHKUUH, TocTpoeHue ux rpapuko. [loctpoenue u ureHue
X 3aBucuMocTel B | TpaduxoB ¢pynkuuid. MccnenoBanue GyHKINUH.
peabHbIX CocrapneHue BU10B (GYHKLHUH 110 JaHHOMY YCIIOBHIO, PELICHUE 3a/1a4
npoueccax u Ha DKCTPEMYM.
SIBJICHUSAX Beinonnenue npeobpazoBanuil rpaduka GpyHKuuu
Oo0paTtHble N3ydenue noHsTus oOpaTHON (QyHKIMU, ONpeesieHue BUa U IOCTPOEHNE
pyHKUIMH rpaduka oOpaTHON (HYHKINHU, HAXOXKJIEHHE ee 00JacTu
onpezeneHuss U obnactu 3HaueHUd. [IpuMeHeHune cBocTB GyHKIUN MpU
UCCJIEJOBAaHUM YPAaBHEHUH U PELIEHUM 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHUE C TOHSITHEM CIOXHOW QyHKIIMN
CreneHHsble, Brruncnenue 3HaueHUN QYHKIHM 110 3HAYEHUIO apryMeHTa.
nokaszarejbHble, | OmnpeseneHue MOJOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATAM U
Jorapumuyeckn | HA0O0POT.
en Hcnonb3oBanue CBOMCTB (DYHKUMH JJIs1 CPAaBHEHMs 3HAYCHHUH CTENEeHEH U
TPUTOHOMeTpHUYe | Jorapu(pmMoB.
ckue QyHKIUH. [Toctpoenne TpapuKOB CTENEHHBIX M JOrapuPMHUUECKUX (YHKIUH.
OoOpatHbIe Pemenne nokasaTenbHbIX U JOTapUPMHUUECKUX YPAaBHEHUN U HEPABEHCTB
TPUTOHOMETPUYE | [T0 U3BECTHBIM AJITOPUTMaM.
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cKue PYHKIHMHU

O3HakoMJICHHE C TIOHSATHEM HEMPEPHIBHON TEPUOIUYCCKON (PYHKIUH,
dbopMynupoBaHUE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX T'PaPHUKOB.
O3HakOMJIEHHE C TIOHATHEM TapMOHHMYECKHUX KoyieOaHUl M IpuUMepamu
rapMOHUYECKHUX KOJIEOaHUH JIsI ONMUCAHHUS MPOLECCOB B (PU3UKE U IPYTUX
00JacTsIX 3HaHUA.

O3HakoMJIEHHE C TIOHSATHEM pa3phIBHOM MepHOANYECKOH (YHKINH,
dbopMynupoBaHHE CBOMCTB TaHI€HCa M KOTAaHI€HCA, MOCTPOCHUE HX

rpaduKoB.

[Ipumenenne  CBOWCTB  (yHKIMH Il CpaBHEHUS  3HAYCHUU
TPUTOHOMETPUYECKUX  (QYHKIMHA,  PEHICHUS  TPUTOHOMETPHUYECKHX
YpaBHEHUH.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUUECKUX (YHKIMHA H
oIpeJieJIeHne 1o rpaKaM MX CBOMCTB.
Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeabH
ocTH

O3HakoMIIEHHE C MOHATUEM YHCIOBOH IOCIEN0BAaTEIbHOCTH, CIOCO0aMU
ee 3aJJaHUs, BBIYMCICHUSIMHU €€ YICHOB.

O3HakoMIIEHHE C IOHATHEM ITIpeziesa OCIe10BaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEYHOI'0 YMCIIOBOIO psijia Ha
IIpUMEpE BBIUMCIEHHUS] CYMMbI OECKOHEUHO YOBIBAIOILEH I€OMETPUUYECKOM
IPOrpeccu.

Pemenune 3amad Ha npuMeHeHHEe (OPMYJIBI CyMMBl OECKOHEUHO
yOBbIBaroIeil reOMETPUYECKON POrpeccHu

IIpousBoaHas u
ee IpuMeHeHue

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOM.

N3yuenne u (GopMyInpoBaHUE €€ MEXaHMYECKOI'O0 U TI'eOMETPUYECKOro
CMBICIA, M3YyYEHUE aJIrOpUTMa BBIYMCIEHUS IMPOU3BOJHOM Ha mpuUMepe
BBIUUCIICHUsI MI'HOBEHHOHM CKOpPOCTM U  YIJIOBOrO  Ko3(¢uIMeHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenne mpaBun  auddepeHnupoBaHus, TaOMUIBI  MPOU3BOIHBIX
JJIEMEHTapHbIX  (QyHKIMHA, npuMeHeHune a1 auddepeHIupoBaHUs
(GyHKIMH, COCTaBIIEHUs] yPaBHEHUS KacaTEIbHOM.

N3yueHne TeopeM O CBSI3M CBOWCTB (QYHKIMH U IPOU3BOJIHOM,
(bopMyIHpOBKa HX.

[TpoBeneHue ¢ TOMOIBIO TNPOU3BOAHON HCCIeNOBaHUS (YHKIIHH,
3alaHHoU (popmyITOoi.

YcTaHoBIIEHHE CBSA3M CBOMCTB (DYHKIIMU M TPOU3BOIHOM MO UX rpadukam.
IIppuMeHeHHe TNPOM3BOJHOM JUIA pElIEHUs 3aJad  Ha HaxOXKJCHHE
HauOOJIBIIEro, HAUMEHBIIETO 3HAUSHHSI U Ha HaX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakoMJIEHHE C TOHATHEM WHTErpaia u NepBooOpa3Hoil.

W3yueHne mpaBuia BEIYUCIECHUS IEPBOOOPA3HON U TEOPEMBI

Hgerorona- JleiiOuuta.

Pemenue 3a1ay Ha CBsI3b EPBOOOPA3HOM U €€ MPOU3BOIHON, BEIYUCICHHE
NepBOOOpa3HOM ISl JAHHON (PYHKIIMH.

Pemenue 3amau Ha MpUMEHEHUE UHTETpajia Juisl BEIYUCICHHS (PU3NIECKUX
BEJIMYMH W TUIONIaAeH

YPABHEHUA U HEPABEHCTBA

YpaBHenus u
CHCTEMBI
YpPaBHEeHU
HepaBencrBa u
CUCTEMBI

O3HaKkoMJIEHHE C MPOCTEHIIMMHU CBEACHHUSIMH O KOPHSX aNreOpanyecKux
YPaBHEHUH, IOHATUSMHU UCCIIEJOBAHNS YPABHEHUN U CUCTEM YPABHEHHM.

W3ydyeHue TeopuM paBHOCWIBHOCTH YypaBHEHUH U €€ NpUMEHEHUS.
IToBTOpEHME 3amMcH peUIeHMs] CTaHAAPTHBIX YpPaBHEHUM, IPUEMOB
npeoOpa3oBaHrs YpaBHEHHM JJisl CBEJIEHUS! K CTAHJAPTHOMY YPaBHEHHIO.
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HepPaBEHCTB ¢
ABYMSI
nepeMeHHbIMHI

Pemenne  panMoHanbHBIX, HUPPALUOHAIBHBIX, IOKA3aTEeJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanne cBOMCTB M TpadUKOB (PYHKIIUN I PEIICHUS] YpaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemennie ypaBHEHHMIl ¢ NMpPUMEHEHHEM BCEX MPUEMOB (pa3liOKEHUA Ha
MHO>KUTEH, BBEJACHHSI HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, IpauecKoro
METO/1a).

Pemienue cuctem ypaBHEHHI C IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
OzHakomjieHMe C OOUIMMH BONPOCAMH  pEIICHUS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKoB (DYHKIMIA IPU PEIICHUH HEPABEHCTB.
Pemienne HEpaBEeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM pPa3INYHBIX
CIOCO0O0B.

[IpuMeHeHne MaTeMaTH4YeCKUX METOJIOB JUISl PEIICHMS COJAEpKATEIbHBIX
3a7a4 U3 Pa3IMUHbIX 00JacTell HayKW W MpakTHKH. MHTeprnperupoBaHue
pEe3yNbTAaTOB C YYETOM pEaIbHbIX OrpaHUYEHUN

3JEMEHTHbI KOMBUHATOPHUKH, TEOPUM BEPOATHOCTEN U CTATUCTHKHA

OcHoBHBIC N3yuenue mnpaBwia KOMOMHAaTOPHMKM U NPUMEHEHHE IMPU peIIeHUU
NOHATHUSA KOMOMHATOPHBIX 3a]1a4.
KoMOuHaTopuku | Perienne KOMOMHATOPHBIX 3a7ay METOJOM Iepebopa M IO MpaBUILy
YMHOXEHHUS.
O3HakoMmJIeHHME C  TOHATUSAMH  KOMOMHATOPUKU:  Pa3MELICHUSMH,
COYETAaHUSIMH, IEPECTAHOBKAMH U (HOPMYJIaMH TSI UX BEIYUCIICHHS.
OObsicHeHMe M TpuMeHeHue (opMyn JUis BBIYMCICHHMS pPa3MELICHUH,
NIEPECTAaHOBOK M COUYETAaHUH MPU PELICHUU 3a/1a4.
O3nakomiienue ¢ OuHomoMm HerotoHa u TpeyrosibHukom Ilackass.
Pemenue npakTuyeckux 3ajgady C MCIOJIb30BAaHUEM IOHSITUA M MPaBUI
KOMOWHATOPUKH
DJIeMeHThI W3ydyeHne  KJIacCCMYECKOTO  OINpEAENeHUS  BEPOSTHOCTH,  CBOMCTB
Teopuu BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
BePOSITHOCTEH PaccmoTpenune npuMepoB BbIYHMCIEHUSI BeposATHOCTEN. Pemenue 3a1ay Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI
IIpencraBienue O3HakoMJIeHME €  TPEACTABIEHHWEM  YHUCIOBBIX JaHHBIX U  HX
JAAHHBIX XapaKTEPUCTHKAMHU.
(TabauubI, Pemenne mnpakTtuyeckux 3ahady Ha OOpaOOTKY UHCIOBBIX JIaHHBIX,
AUATPaMMBl, BBIUNCJIEHUE UX XapPAKTEPUCTUK
rpadpukn)
I'EOMETPUA
IIpsimbie n @®opMyIMpOBKa U MPHUBEACHHUE [1OKA3aTENbCTB IMPU3HAKOB B3aUMHOTO
IUIOCKOCTH B pacrosokeHus NMPSAMBIX M IUIOCKOCTEW. Pacro3HaBaHue Ha ueprexax
NPOCTPAHCTBE MOJIEISIX Pa3IMYHBIX CJIy4aeB B3aMMHOTO pACIONOXKEHHUS MPSIMBIX U

IJIOCKOCTEN, ApTYMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIMPOBAHUE ONPEICTCHUM, TPU3HAKOB U CBOMCTB MAPAIIIEIBHBIX U
MEPIECHANKYISIPHBIX INIOCKOCTEM, ABYTPAHHBIX U JJUHEWHBIX YIJIOB.
BrinmosiHeHWE MOCTPOEHUS] YIIOB MEXAY HOPSAMBIMH, TPSIMOW H
IJIOCKOCTBI0, MEXKY IUIOCKOCTSIMM 110 ONMCAHUIO U PACIIO3HABAHHUE UX HA
MOJEIIAX.

IIpruMeHeHrne NPU3HAKOB U CBOKCTB PACIIOIO0KEHUS NPSIMBIX U IIOCKOCTEN
MIpY PENICHUHN 33]a4.

W300paxeHne Ha pHUCYHKaXx U KOHCTPYMPOBAaHHME Ha  MOJEIAX
MEPIECHANKYJISIPOB M HAKJIOHHBIX K IIOCKOCTH, MPSIMBIX, MapaJlIEIbHbBIX
TJIOCKOCTEH, YIII0B MEXAY MPSIMON U TNIOCKOCTBIO H 0OOCHOBAaHHE
ITOCTPOEHUS.
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Pemenre 3a1a4 Ha BBIYHMCICHHE TEOMETPUYCCKUX BelWYMH. OTHCHIBAaHUE
pacCTodHrud OT TOYKHU OO IMIOCKOCTH, OT HpHMOfI A0 IIIIOCKOCTU, MCKIAY
IJIOCKOCTSIMH, MEXKIY CKPEIIUBAOIIUMUCS TIPSIMBIMH,

MEXy MPOU3BOJILHBIMU (PUTYpaMH B MpocTpaHcTBe. PoOpMyIUpoBaHUE U
JIOKa3bIBAHUE OCHOBHBIX TECOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBAHUS,
CBOMCTBA).

H300paxkeHre Ha YepTeKaxX U MOACIAX PACCTOSHUS U 00OOCHOBAHHE CBOHMX
cyxaenuit. OmpeneneHue M BBIUMCICHHE PACCTOSHUNW B TPOCTPAHCTBE.
[Tpumenenue GopMyII U TEOPEM IIAHUMETPHUH JJIS PEIICHUS 3a1a4.
O3HakOMJICHHE C TMOHATHEM TNapalieIbHOTO TPOCKTUPOBAHUS H €r0
cBoiictBamu. DPOpPMYyJTUPOBAHHWE TEOPEMBI O IUIOIIATX OPTOrOHAIBHOMN
MMPOCKIMKU MHOTI'OYT'OJIbHUKA.

[TpuMeHeHre TeopuH JIJIsi 00OCHOBAHUS TIOCTPOCHUHN M BBIYMCIICHUH.
ApryMEHTUpOBAaHUE CBOMX CYXIEHUH O B3aMMHOM pacCIOJOKEHUU
POCTPAHCTBEHHBIX QUTYD

Mmuororpannukn | Onucanue M XapakTEpUCTUKA Pa3IMYHbIX BHJAOB MHOTOI'DAaHHUKOB,
IIEPEYUCIICHNE UX 3JIEMEHTOB U CBOWCTB.
N300paxeHre MHOTOTPAHHUKOB M BBINOJIHEHHWE IIOCTPOCHUS  Ha
N300paKeHUSIX U MOJIENISIX MHOTOT'PaHHUKOB.
Bbruncnenue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUrypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepucTuka U U300paKEHUE CEUEHUs, Pa3BEPTKH MHOTOTPaHHUKOB,
BBIUMCJICHHE IO TOBEPXHOCTEH.
[Toctpoerne mpocTeHmnMX cedeHWil KybOa, MPHU3MBL, MHUPAMUIBL.
[TpumeHenue GpakToB U CBEICHUN U3 IUIAHUMETPHH.
O3HakoMIIEHHE ¢ BUJAAMU CUMMETPHUN B IIPOCTPAHCTBE, (OPMYITHPOBAHNE
OIpEICIICHUN U CBOWCTB. XapaKTEPUCTHKAa CUMMETPUU TEJl BpaILlEHUS U
MHOTOTPaHHHUKOB.
ITpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonp3oBaHne MNpUOOPETEHHBIX 3HAHUW U1 WCCIENOBaHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOI'OTPAHHUKOB U BBIIIOJHEHUE PUCYHKOB IO
YCIIOBUSIM 3a7a4
Tena n O3HakoMJIeHME C BHMJAaMU Tell BpalleHus, (OPMYJIUPOBAHHE UX
MOBEPXHOCTH ONIPEIEIIEHUN U CBOMCTB.
BpallleHHs ®opMyIHpOBAaHUE TEOPEM O CEYEHMM IIapa IUIOCKOCTbIO U IUIOCKOCTH,

KacaTelbHOH K cdepe.

XapakTepucTuka 1 n300pakeHHe Tel BPaIleHUs], UX pa3BEPTKU, CEUCHUSI.
Pemenne 3ana4 Ha OCTPOCHUE CEUEHUH, BBIUNCICHUE JJIMH, PACCTOSHUM,
yrioB, momanend. [IpoBeneHne [OKa3aTeNbHBIX PACCYKICHUM IIpU
pelIeHny 3aau.

[TpuMmeHeHne CBOMCTB CUMMETPHUH MPY PELIEHUH 33/1a4 Ha Tejla BpalleHus,
KOMOHMHAIIUIO TETl.

N300paxeHne OCHOBHBIX KpYIJIbIX Te€JI M BBHINOJHEHHE PUCYHKA II0
YCIIOBUIO 33J1a4H

HN3mepenus B
reoMeTpuH

O3HakoMJIeHHME C TOHATHSAMHM IUIOMAAM U oO0beMa, akcuoMaMu |
CBOMCTBAaMH.

Pemenne 3amad Ha BBIUMCIEHHME IUIOHIAJe IUIOCKUX Quryp c
IPUMEHEHUEM COOTBETCTBYIOUINX (OPMYI U (HaKTOB U3 IUIAHUMETPHH.
W3ydyeHue TeopeM O BBIUKCICHHMH OOBEMOB IPOCTPAHCTBEHHBIX Tell,
peleHue 3aja4d Ha IpuMeHeHne (opMYyJT BEIUUCIEHUS 00bEMOB.

W3ydyenne <¢dopMmyn Uisi  BBIYMCIEHUS  IUIOMIAJIed  MOBEPXHOCTEH
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MHOTOT'PAaHHUKOB U TEJ BPaICHUs.

O3HaKOMJIEHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne  3agau Ha ~ BBIUMCIEHHME  IUIONIAJAECH  IOBEPXHOCTHU
IIPOCTPAHCTBEHHBIX TEII.

Koopaunartsl u
BEKTOPBI

O3HakoMJIEHUE C TOHATMEM BeKTOpa. V3yueHue IeKapTOBOM CHUCTEMBbI
KOOPAMHAT B MPOCTPAHCTBE, IMOCTPOEHUE MO 33JaHHBIM KOOPAMHATAM
TOYEK M IUIOCKOCTEH, HaxO0KJIECHHE KOOpAMHAT TodeK. HaxoxneHue
YpaBHEHUU OKPYXKHOCTH, CQephl, MIOCKOCTH. BBIUMCICHHE paccTOSHUMN
MEXIY TOUKAMH.

N3ydeHune CBOMCTB BEKTOPHBIX BEJIWMYMH, [TPABUII PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUJ HAXOXKIECHUS KOOPJIMHAT BEKTOpa B
MPOCTPAHCTBE,  IpPaBWI  JEUCTBUM C  BEKTOpaMu,  3aJaHHBIMHU
KOOpJIMHATAMM.

[IpruMmeneHne Teoprn MpU PELICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yueHue CKaJsSIpHOrO NMPOM3BEACHHS BEKTOPOB, BEKTOPHOTO YpaBHEHUS
NpAMOM W IUIOCKOCTH. [IpuMeHeHue Teopur NpU PElICHUH 3a/1a4 Ha
JIECTBUSI C BEKTOPAMH, KOOPAUHATHBIM METOJl, IPUMEHEHUE

BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.

O3HakoMJIEHUE C J10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM
PaCIONI0KEHUHU NMPSIMBIX U INIOCKOCTEMN C UCIIOJIb30BAHUEM BEKTOPOB.
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8. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECHIEYEHHE
IMPOI'PAMMBbI YYEBHOU JUCHUITVINHBI
«MaremaTuka»

Peanuzamust  mporpammbl  0011€00pa3oBaTeNbHOM — AMCHUIUIMHBL  «MareMatukay

nmpearojgaracT HaJIu4nue yqe6Horo KabnHeTa «MaTeMaTHKN.

MarepuanbHO-TeXHUYECKOE oOecrieueHrne yaeOHoro kabunera:
— 14 napr;
—  mkad;
— y4eOHBIH YTroJIOK;
—  CTOJI KOMITbIOTEPHBIIA;
— CTOJI NPENoJaBaTeIbCKUI OAHO TYMOOBBIH;
—  KOIIOHKH,
— KOMIIBIOTED;
— TIPOCKTOp;
— TpuOyHa JIEKTOPA;
— JI0CKa,
— JKpaH.

Y4ebHo-MeToMYeCKOe 00ecIeueHre TUCIIUIIINHBL.
— YMK npenonasarens;
— OubOMmoTeuHbIid HOHI.

B ycnoBusix 4pe3BbIYAHBIX CHUTYaIHid, IPU HepeBojie o0yJaromuxcs Bcex GopM oOydeHHs Ha
3JIEKTPOHHOE AUCTAaHIIMOHHOE 00y4YeHUe, 3aHATHS TPOBOAATCS B cBOOOIHON (hopMme-odd-maiin ¢
UCIOJIb30BaHUEM IUIaT(opMbl aucTaHIUMOHHOTO 0o0yueHuss CMAPT-mnardopm (pa3merieHbl
JIEKIMH, BUJEO0, TECTHI, 33/1a4l C CAMOIPOBEPKOM, CUTYyallMH) B COUETAaHUM C 3aHATHSIMU OH-JIalH

C IpUMEHEHUEM cepBrca BeOrHapoB Muparnosuc.

9. PEKOMEHAYEMAS JIMTEPATYPA
Juis1 cryieHToB

OcHoBHas JInTepaTypa

1.  bammaxoB M.U. MaremaTuka: anreOpa v Hadajga MaTeMaTHYECKOIrO aHaJU3a, T€OMETPHS:
y4eOHHUK Uil CTYIEHTOB TMPO(EecCHOHANIbHBIX  00pa30oBaTEIbHBIX  OpPraHU3aIHi,

ocBauBammuXx npodeccuu u cneruanpbHoct CI10. — M.,2017

2.  AmumoB IIILA. u gp. Marematuka: aiarebpa M HayaJla MaTeMaTUYeCKOro aHaju3a,

reoMeTpusl. (6a30BbIi U yriyoneHHbIN ypoBeHs). 10-11 kiacc, - M., 2016 1.

JlonmostHuTEAbHAS

1. bammakoB M.M. Matemaruka: anreOpa ¥ Hadajla MaTeMaTUYECKOro aHajIn3a, F€OMETPHS:

COopHuk 3ama4  npodUIbHON HampaBlIeHHOCTH: yuyed. mocolOue s

CTYJICHTOB

MpoeCCHOHANIBHBIX ~ 00pa30BaTENbHBIX OpraHW3alliid, OCBaWBarONIMX npodeccun U

crnenuansHocTH CIIO. — M.,2017
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BammakoB M.U. MaTtemaruka: anredpa ¥ Hayajla MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPUSI:
3amauyHuk: y4deb. mocobwe I CTYAEeHTOB MpodeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3anuii, oceauBaronmx npodeccuu u cnenuaabHoctu CIIO. — M.,2017

bammakoB M.W. Marematuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHAINU3a, TEOMETPHUS:
ONeKTpOHHBIA  y4ye0.- MeTOJ. KOMIUIEKC JJIsI CTYJSHTOB INpo(ecCHOHAIbHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBalIUX Mnpodeccun u crnenuanbHoct CIIO. —
M.,2017

I'yce B.A., I'puropeeB C.I'., HNpoarmna C.B. Maremaruka: anre6pa u Hadyaia
MaTeMaTHYECKOTO aHaln3a, TeOMEeTpus: YYeOHUK s CTYJCHTOB NPO(hecCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBamImuX npodeccun u crnenuanbHoct CIIO. —
M.,2017

Konsrun F0.M., TkaueBa M. B, ®enepora H. E. u ap. MartemaTtuka: anredpa u Hadaja
MaTeMaTHYECKOro aHaim3a. AnreOpa W Hayajga MaTeMaTHYecKoro aHanusa (06a3oBbI U
yrayoseHHsii ypoBuu). 10 kiace / mox pena. A. b. XKmwxkuenko. — M., 2016.

Komsirun HO.M., TkaueBa M. B., @eneposa H. E. u np. Marematuka: anre6pa u Havaia
MaTeMaTHUYeCKOTro aHaiu3a. Anredpa M Havajga MaTeMaTHYeCKOro aHanu3a (0a3oBbIA H
yrayOnennsiit ypoau). 11 kimace / mox pen. A. b. XXwxkuenko. — M., 2016.

s npenogaBaresiei

06 obpazoBanuu B Poccuiickoit denepanuu: genep. 3akon ot 29.12. 2012 Ne 273-03 (B
pen. ®enepanbabix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014
Ne 11-@3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-®3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-
@3, B pexn. ot 03.07.2016, ¢ uzm. ot 19.12.2016)
[Tpuka3 Muno6puayku Poccun ot 17.05.2012 Ne 413 «OO0 yrBepkaeHun (enepaabHOro
rOCYJapCTBEHHOTO  00pa3oBaTEIBbHOTO  CTaHAapTa  cpexHero  (MOJHOTO)  OOIIero
o0pa3oBaHU.
[Tpuxa3z Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmeHenuit B Ilpukas
MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannn ot 17.05.2012 Ne 413 «O6
YTBEPAKACHUM (PelepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CPEIHEro
(moHOTO0) 0011IeT0 00pa30BAHUSY.
[Tucemo JlemapTaMeHTa rocy1apCTBEHHON MOJUTUKH B cepe MOArOTOBKH pabovnX KaJapoB
u JII10 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnnanuu no opraHu3aniu
MOJIYYeHHUS] CpEeIHEro oO0miero oOpa3oBaHHs B TMpeiAeliax OCBOCHHS 00pa30BaTeNbHBIX
OporpaMM CpeIHEero mnpoQeccHOoHaNbHOro 0O0pa3oBaHUs Ha 0aze OCHOBHOTO OOLIEro
o0pa3zoBaHHsl C ydyeToM TpeOoBaHMI (eaepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M MOJIy4aeMoi Mpodeccuu Win CreHaaIbHOCTH CPEAHEro NpodhecCHOHAIBHOTO
00pazoBaHUM.
[Tpuxa3 MunucrepctBa obpazoBanusi U Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECEHUU W3MEHEHUH B (enepanbHblii TOCyJapCTBEHHBIN 00pa3oBaTEeNbHBINA CTaHIAApT
cpeaHero o0miero o0Opa3oBaHus, YTBEpKIECHHBIN MpuKa3oM MuHHCTEpCTBAa 00pa3oBaHUs U
Hayku Poccuiickoit denepannn ot 17 mas 2012 r. N413"
bammvakos M.U., Ipiranos II1.1. Metonnueckoe mocobue ayis moaroroBku k EI'D.—M.,
2014
HNHuTepHeT-pecypcsl
www.fcior.edu.ru (Madopmanmonsslie, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MAaTEpHAIIBI).
www.school-collection.edu.ru  (Exunast  xoiiekiuu — mudpoBBIX  00pa3oBaTEIbHBIX

pECypcoB).
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JIMCT-BKJIAIKA PABOYEU ITPOTPAMMBI YYEBHOM JUCIIATIIMHEBI

Maremaruka

Caenenus o nepeyTBepKaeHNU pabodeil mporpaMMbl Ha OUYepeHON yUeOHBIN TOJ U PErUCTpalius U3MEHEHUN

(HaumeHosawue)

JUTSL CIIEMAAIBHOCTEN

54.02.01. Iuzaiin (o oTpacisim)

Ne
/1

V4eOHbBINA
Trox

Paccmotpeno u
0J100peHO

Iloamuce
IpeIcenaTesst
MK

0140
IIPEIOIaBaTeIs

Kpatkoe conepxanne n3aMeHEHUN
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