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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOHN JUCITATUIHBI
«MATEMATMUKA: AJITEBPA, HAYAJIA MATEMATHNUYECKOI'O AHAJIN3A,
I'EOMETPUSA»

1.1. O6sacTh NpuMeHeHUs padoyel MPOrpaMMbI

[Tporpamma o611ieobpa3oBarenbHOM yueOHOW JucLMIIMHA «Marematvka: anrebpa u
Hayaja MaTeMaTUYeCKOro aHaiau3a; TeoMeTpus» IpeJHa3HaueHa A/ W3y4yeHUs MaTeMaThKU B
nipodeccroHanbHBIX 00pa3oBaTe/bHBIX opraHusanusx CIIO, peanmu3yronux o6pa3oBaTebHYIO
nporpammy cpeziHero obiriero o6pa3oBaHus B TIpe/iesiax OCBOeHHs] OCHOBHOM MPOdeCCHOHaTbHOM
obpa3oBatenpHON TiporpamMmMbl CITO Ha 6a3e ocHOBHOTO 00Iiero oOpa3oBaHUs TIPU MO/TOTOBKE
CIeLMaIMCTOB CPeJHero 3BeHa.

1.2. Mecro y4ye0HOW JUCIHUIUIMHBI B CTPYKType OCHOBHOW mNpo¢)ecCHOHA/TBHOM
oOpa3oBaTe/bHOIl MPOrpaMMBblI:

YuebHast gucuunmHa «Maremaruka: anrebpa ¥ Havala MaTeMaTHUeCKOro aHaiv3a;
TeoMeTpHs» OTHOCHUTCS K UKy «O011ieo0pa3oBaresibHasi TIOrOTOBKa».

1.3. Iles1 m 3a/jaun yueOHOM AMCHUIIMHBI — TPe0OOBAaHNA K pe3y/IbTaTaM 0CBOeHHs y4eOHOU
AVCLUIIUHBI:

Matematvka siBisseTcsi (yHAaMeHTalbHON 00Ieo0pa3oBaTe/lbHON AWCLMIIIMHON CO
C/IOKMBILIMMCSI  YCTOWUMBBIM — COJep>)KaHMeM U 0o0muMu  TpeOOBaHUSIMM K TIOATOTOBKE
00yYarIIUXCS.

OO61mue ey U3y4yeHUsl MaTeMaTUKY Peau3yloTCs B YeThIPeX HarpaB/IeHUsIX:
1) obiiee npezcTaBieHye 00 UESX U METOZAX MAaTEMATUKH;

2) WHTe/IeKTya/IbHOe PAa3BUTHE;

3) oBnasieHre HeOOXOAUMBIMA KOHKPETHBIMHU 3HAHUSIMU ¥ YMEHUSIMU;

4) BOCnMTaTeIbHOE BO3/eMCTBYE.

V3yyeHre mMaTeMaTHKH Kak MPoduabHONM 001eobpa3oBaTe/ibHOM yueOHOH AUCIUILIINHEI,
yUHMThIBatoOLIel crieliurKy ocBarBaeMbIx oOyuaromumucs npogeccuii CITO, obecrieunBaeTcs:

* BbIOOPOM Pa3/IMYHBIX TIOJXO/IOB K BBE/IEHHUIO OCHOBHBIX IMTOHSTUM;
* (GopMHUpOBaHHMEM CUCTeMbl Y4eOHBIX 3afaHuii, obecreunBarOIUX 3IPPeKTUBHOE
OCYIIIeCTB/IEHHE BbIOPAHHBIX L[€JIEBBIX YCTaHOBOK;
* oboraieHueM CrieKTpa CTUsIel yueOHOMW JesiTeTbHOCTH 3a CUeT COTJIACOBAHUS C BeAYLUMU
JlesITe/TbHOCTHBIMH XapaKTepUCTUKaMU BbIOPAHHOM TTpodeccuy / Criel[iaTbHOCTH.
CogepkaHve yueOHOM [JUCHMITIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH
CoZiep>KaTeIbHbIMU JTMHUSIMA 00y4eHUs] MaTeMaTHKe:

* anrebpavueckas JIMHYsL, BKJ/IIOYAIOIIas CUCTeMaTHU3alL[I0 CBeleHMH O uuc/iaX; U3ydyeHue
HOBBIX M 0000IIleHHe paHee M3y4yeHHBIX Orepalyii (Bo3BejeHHe B CTeleHb, H3BJeUYeHue
KOpHSI, JIorapu()MUPOBaHKe, CUHYC, KOCUHYC, TaHI'eHC, KOTaHTeHC W OoOpaTHble K HUM);
M3yuyeHHe HOBbIX BH/OB UHC/IOBBIX BbIpa)KeHUM U (OpPMyJ; COBepIIeHCTBOBaHUe
MPaKTUYeCKUX HaBBIKOB U BBIYUC/IUTE/ILHOU KYJ/IbTYPbl, PaCLLIMpeHre
Y COBepIIeHCTBOBaHKe airebpanyeckoro amnrapara, ChOpMUPOBAHHOTO B OCHOBHOM IIKOJIe,
Y ero rnpyMeHeHHe K pelleHH0 MaTeMaTUueCKrX 1 NPUK/IaHbIX 3a/ay;

* TeOpeTHMKO-(YHKL[MOHa/IbHAasl JIMHUS, BK/IOUAlOIlas CHUCTeMaTH3alMil0 W  paclliupeHue
cBeleHMI 0 (QYHKUUMSX, COBepILIeHCTBOBaHMe rpadryecKUX YMeHMH; 3HaKOMCTBO C
OCHOBHBIMHM HZIeSIMM M MeTOJlaMU MaTeMaTU4yeCKOro aHaau3a B oObeme, MO3BOJISIOLLEM
WCC/lefloBaTh  37ieMeHTapHble (YHKLMM W pellaTb MpOCTeHlie reoMeTpuuecKue,
(usnyeckye U Jpyrve NpuKIajHble 3a1aul;



JIVHWS ypaBHEHWM U HepaBeHCTB, OCHOBAHHAasi Ha TIOCTPOEHMM M UCCIe[0BaHUU
MaTeMaTUUeCKuX MoJiesiell, TrepeceKarolasics C aireOpadyeckoii ¥ TeOpPeTHUKO-
(yHKI[MOHATLHOW JIMHUSIMU W BKJ/IIOUArolljasi pa3BUTHE U COBEPIIeHCTBOBAHUE TEeXHUKHU
anrebpanyecknx TipeoOpa30BaHUM /i1 pellleHHs] ypaBHeHWM, HepaBeHCTB W CHUCTeM;
(dopMUpOBaHHe CIIOCOOHOCTH CTPOWTh W MCC/IOBATh TPOCTEMIIME MaTeMaTh4ecKue
MO/Ie/iu TIpY pellieHUH MPUK/IaJHbIX 33/lay, 3a/lauy U3 CME)KHBIX U CrleliiaabHbIX AUCLUTIINH;
reoMeTpuuecKasl JIMHUSI, BK/IIQUArolljasi HarJis/[Hble Mpe/CTaB/ieHUsI O MPOCTPAHCTBEHHBIX
¢urypax u wusyueHHMe UX CBOWCTB, (OpPMHUpOBaHWE U pa3BUTHE TPOCTPAHCTBEHHOIO
BOOOpaXkeHHsi, pa3BUTHe CII0COO0OB reoMeTprUUeCKUX U3MepeHUi, KOOpJUHAaTHOT'O

Y BeKTOPHOT'O MeTO/OB [I/is pellleHysi MaTeMaTUUeCKUX Y MPUK/IaJHbIX 3a/ay;
CTOXaCTUuUeCKasi JIMHWs, OCHOBaHHAas HAa  Ppa3BUTHM  KOMOWHATOPHBIX  yYMEHHH,
rpe/iCTaB/leHU O BePOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY»Karolero Mupa.

Pe3yibTaThl YCBOCHHA YUE€OHOU AMCIUIUIMHBI.

OcBoeHue cojepKaHusi yueOHOW AMCLUIUIMHBI AUCLUIUIMHA «Marematuka: airebpa u

Hauajla MaTeMaTU4YeCKOrO aHaju3a; TeoMeTpusi» ObecreuuBaeT AOCTKEHHWe O0yJarolUMUCS
C/leiyIOLINX pe3y/1bmamoe:

/IUYHOCMHBIX:

— ¢(hOpMHUPOBAHHOCTD TIPe/ICTaBI€HUI O MaTeMaTHKe KaK YHMBepCa/JbHOM si3blKe HayKH,
CpeZiCTBe MO/ie/IMPOBaHus SIBJIEHUH U MPOLIECCOB, UJesIX U MeTo/jaX MaTeMaTHKY;

— TIOHMMaHWe 3HAUMMOCTM MaTeMaTUKWd [l  Hay4YHO-TeXHUYeCcKoro TIporpecca,
c(OPMHPOBAHHOCTh OTHOIIIEHWS K MaTeMaTWKe KakK K uacTh 00IedesioBeuecKoi
Ky/JbTypbl uepe3 3HAKOMCTBO C WCTOpHMeM pa3BUTHSI MaTeMaTHKH, JBOJIOLMeN
MaTeMaTUueCKux ujew;

— pasBuUTHE JIOTUUEeCKOro MBILLIEHUS, MIPOCTPAaHCTBEHHOT'O BOOOpakeHus,
aJITOPUTMHUUECKOUN KYJIbTYPbI, KPUTUYHOCTH MBIIIJIEHHS] HAa YPOBHE, HEOOXOAUMOM [I/ist
Oyayieit mipodecCHOHALHOM AeSTebHOCTU, [/ TIPOJo/DKeHUs o0Opa3oBaHUSI U
camMo00pa30BaHMUS;

— OBJIaZIeHHe MaTeMaTUUeCKUMU 3HaHUSIMU M YMEHHUSIMH, He0OXOZAMMbIMU B TTIOBCETHEBHOMH
JKU3HU, [/l OCBOEHHSI CMEXHBbIX eCTeCTBeHHO-HaYYHbIX [UCLIMIUIMH U [JUCLUIUIMH
npoeCCOHANBHOTO LIMKIIA, [/Is TI0/ydeHus: oOpa3oBaHust B 00/1aCTsIX, He TpeOyrommx
yriay0/ieHHON MaTeMaTh4yeCcKol TIOATrOTOBKHY;

— TOTOBHOCTb M CIHOCOOHOCTb K 0Opa3oBaHMIO, B TOM uHCe camMooOpa3oBaHMIO, Ha
NPOTSDKEHUM BCEM )KM3HU; CO3HATebHOE OTHOIIEeHHe K HerpepbiBHOMY 00pa30BaHHIO
KaK YCJIOBUIO YCTIEITHOM MpodeCcCOHaTbHON U 00111eCTBEHHOU [1eSITe/TbHOCTH;

— TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSITEJIBHOM TBOPYECKOM W OTBETCTBEHHOMN
JeTeIbHOCTY;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTpPYy/IHUUECTBY CO CBEPCTHUKaMU B
obpa3oBaTesibHOM, OOIIIECTBEHHO IM0JIe3HOW, yueOHO-UCC/Ie[OBaTeIbCKOM, TTPOEKTHON U
JOPYTHX BUJAX [1eITeIbHOCTH;

— OTHOLIEHHe K NMPodecCHoHaTbHON AesATebHOCTH KaK BO3MOXKHOCTH yUaCTHsI B PellIeHUH
JIMYHBIX, OOIIIeCTBEHHBIX, TOCY/JapCTBEHHBIX, 00I[eHAl[MOHAIBHBIX MPO0/IeM;

MemanpeomemHbiX:

— yMeHHe CAaMOCTOSITeJIbHO OMpejeNsTh Leld JesSTeIlbHOCTU W COCTaBJ/IATh TUIaHbI
JeTeTbHOCTH; CaMOCTOSITE/IbHO OCYILECTB/IATh, KOHTPOJUPOBATb W KOPPEKTHUPOBAThb
JieTeIbHOCTb; UCTIO/b30BaTh BCE BO3MOXKHBIE PECYDPCHI /st JOCTWKEHHUS TIOCTAaB/IEHHbBIX
1esiell W peanu3aliuy TJIAHOB JIeSITe/IbHOCTH; BBIOMpAaThb YCIElIHble CTpaTerud B
Pa3/IMUHbIX CUTYaIHsIX;

— yMeHWe TPOAYKTUBHO OOIaThCA Y B3aWMO/IEHCTBOBaTb B TPOL[ECCE€ COBMECTHOM
JeATeIbHOCTHA, YUUTHIBATh TMO3WLUM APYTMX YYACTHUKOB [JeSTeJbHOCTH, 3((HEKTUBHO
paspeliiaTb KOH(JIUKTHI;

— B/aZieHWe HaBbIKaMU T103HaBaTe/bHOW, Y4eOHO-UCC/IeJOBaTe/IbCKOM W TPOEKTHOMN
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AedATe/IbHOCTH, HaBblKaMH Ppd3pelieHusa HpO6JI€M; CIOCOOHOCTL M TOTOBHOCTH K
CaMOCTOATE/IBHOMY IIOMCKY METOJOB pelleHUd IIPpaKTUYeCKHX 3a[d4, TIPHUMEHEHHIO
Pa3/IMYHBIX METO 0B ITO3HAHUA;

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITe/LHOM I/IHCl)OpMaL[I/IOHHO-HOBH&B&TGHBHOﬁ
AedATe/IbHOCTH, BK/IKOUad YME€HHE€ OpPHUEHTHUPOBATbLCA B PA3/IMYHBIX HCTOYHHKAX
I/IH(i)OpMaL[I/II/I, KPUTHYE€CKHU OLI€EHWBATh U MHTEPIIPETUPOBATH I/IH(i)OpMaL[I/II-O, moj1ydaeMyro
W3 PA3/IMYHBIX HCTOYHUKOB;

B/1aieHWe A3bIKOBBIMH CpPeCTBAMHKU: YME€HHE ACHO, JIOTUMYHO WM TOUHO HM3/1daraTb CBOIO
TOUKY 3p€HHs, UCITI0/Ib30BATh daleKBATHEIE AA3BIKOBBIE CPEACTBA;

B/laJiecHHe HadBbIKdMK T103HaBaTe/IbHOMU pe(b]'IEKCI/II/I KdK OCO3HaHHA COBeplIaeMbIX
AEﬁCTBHﬁ N MBIC/IMTE/IBHBIX TIPpOL€CCOB, UX PE3yJ/IbTdATOB U OCHOBaHHﬁ, rpaHull CBOETO
3HaHUA U HE3HAHMSA, HOBBIX MMO3HABATE/IBHBIX 3d4a4 U CPEACTB AJId UX JOCTUXKEHMS,

1|eJIeyCTPEM/IEHHOCTh B TIOMCKaX W TIPUHATUM pelleHuid, coo0pa3uTenbHOCTh U
VHTYULIYS, pasBUTOCTb  IIPOCTPAaHCTBEHHBIX  IMpe/CTaB/IeHUM; CITIOCOOHOCTH
BOCIIPUHHMMAaTh KpPacoTy Y TapMOHUIO MUPa;

npeomMemHbIX:

cchOpMHPOBAHHOCTb TIPe/ICTaB/IeHU O MaTeMaThKe KaK YaCTM MHPOBOW KYJIbTYPhI U
MecTe MaTeMaTHKd B COBPEMEHHOW LMBW/IM3AlMM, CrocobaX OMMCaHUsSl sIBJIeHUN
peasibHOT0 MHMpa Ha MaTeMaTHUUeCKOM $I3bIKe;

chOpMHPOBAHHOCTb TpEACTaB/eHUN O MaTeMaTUUeCKUX TOHATHSIX KaK BayKHEWIINX
MaTeMaTUueCKUX MOJeJsIX, MO3BOSIOIMIUX OMUChIBATh M U3yuyaTh pasHble MpOLIeCChl U
sIBJIeHUS]; TIOHUMaHUe BO3MOKHOCTH aKCMOMAaTHMUeCKOro MOCTPOeHUs] MaTeMaTUYeCKhuxX
Teopui;

BJIa/leHHe MeTO/laMHU [I0Ka3aTe/lbCTB M alrOPUTMOB peLleHUs, YMeHUe UX TMPUMEHSTb,
TIPOBO/IUTD JJ0Ka3aTe/IbHbIe pacCyKJeHUs B X0/ie pellieHus 3afiau;

B/IafieHHe CTaHAApTHBIMK TIpUeMaMU pellleHus paljMuOHaMbHBIX W UppaljMOHAIbHbIX,
ToKa3aTeNbHbIX, CTeleHHbIX, TPUTOHOMETPUUECKUX YpaBHEHUM U HEePaBeHCTB, HX
CUCTeM; UCII0/Ib30BaHKEe TOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM, B TOM UHCJ/Ie /s MOMCKa
MyTU pellieHus] ¥ WITFOCTPAL[UH pellieHUs] ypPaBHeHW Y HepaBeHCTB;

c(OpMHPOBAHHOCTH TIPE/ICTaB/IeHN 00 OCHOBHBIX TOHATHUSIX MaTeMAaTHUeCKOTO aHa/In3a
W UuX CBOWMCTBAaX, B/aJieHMe yMeHUeM XapaKTepr30BaTh ToBejleHHe (YHKIUM,
WCIO/Ib30BaHMe TIOMYYEHHbIX 3HAaHUM [iI1 OMMCAaHUS W aHaiv3a peasbHbIX
3aBUCHUMOCTEW;

BJla/leHe OCHOBHBIMHU TIOHATHUSIMU O TJIOCKMX W TPOCTPAHCTBEHHBIX TeOMeTpUueCcKUX
durypax, HX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTL YMEHUsI pacliO3HaBaTh
reoMeTpuueckrie GUTYpbl Ha uepTeXkaX, MOJE/NsX U B peajbHOM MHpe; TpPUMeHeHUe
M3y4YeHHBbIX CBONCTB reomeTpruueckux (Guryp u ¢opmys Ajis pelleHus TeoMeTpUYecKuX
3a/]a4 U 3a/ja4 C NIPaKTUUeCKUM COZlep>KaHUeM;

cOpMHPOBAHHOCTb ~ TIPEJCTaBJIeHUA O TMpolieccax U SBJEHHUSIX, UMEIOLIUX
BEPOSITHOCTHBIN XapakTep, CTaTUCTUUECKUX 3aKOHOMEPHOCTSX B peajibHOM MUpe,
OCHOBHBIX TOHSITUSIX 5/IEMEHTApDHOW TEOpUM BepOSTHOCTeW; YMEHHWM Haxo[uTb U
OlLIEHWBAThb BEPOSTHOCTM HACTYIUIEHHUSI COObITUH B TIPOCTEHINMX TPAKTUYECKUX
CUTYyaL[UsIX U OCHOBHbIE XapaKTePUCTUKHU CTy4YalHbIX BeJTMUUH;

BJIaJleHHe HaBbIKAMU UCII0/Ib30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTPamMM TIPU pelleHUU
3a/au.

1.5. Ko/inuecTBO YacoB Ha 0CBOEHHE NMPOrpaMMbl y4eOHOH AMCLUIIUHBI:

MakcruMasbHast yueOHast Harpy3ska obyuarorjerocsi - 216 uac, B TOM uncre:

obsi3aTesibHas yueOHasi ayJUTOpHast Harpy3ka obyuaromjerocst 211 vaca;

caMmocTosiTesbHast paboTa obOyuatorrierocsi - 5 yac.



2. CTPYKTYPA U COJAEPKAHVE YYEBHOU JIVICITUTI/IMHBI

Bupbl yueoHo padoThI KosinuecTBo 4acoB
MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 216
O0s3aTenbHasA ayAUTOPHas yueOHas Harpyska (Bcero) 211

B ToMm uncne

TeopeTtnueckoe o0yueHue 106
ITpakTryeckue 3aHITUS 105
CamocrosiTesibHasi paboTa obyuarorierocs 5

ITpomexxyTouHasi aTTectalysi B hopMe 3K3aMeHa

2.2. TeMaTHYeCKH# IJIaH U Cofiep)KaHHUe y4eOHOM AUCHMIUIMHBI «MaTremMaTuKa: anaredpa
M Haya/la MaTeMaTUUYeCKOro aHaiu3a, reoMeTpus»

KoHTakTHas pabora | ..

B

JIK [P JIb C% @

Ne HaunmMeHoBaHue = 9

m/n pasgesna, TeMbl g z

32| 3&
My | MO
1. | Beegnenue 4 4 - 8 -
2. | Pa3BuTHe TIOHSTHS O YKC/Ie 8 8 - 16 -
3. | KopHu, cTerenu 1 gorapu@mel 10 8 - 18 1
4. | IlpsiMble U IVIOCKOCTH B IPOCTPaHCTBE. 8 10 - 18 1
5. | KombuHaTopuka 10 10 - 20 -
6. | KoopauHaThl M BEKTOPHI 8 8 - 16 -
7. | OCHOBBI TPUTOHOMETPUU 6 6 - 12 1
8. | ®dyHKIMU U rpaduKu 8 6 - 14 -
9. | MHororpaHHUKH M KpyTJble Teja 8 10 - 18 -
10. | Hauana MaTeMaTH4eCKOro aHa/M3a 10 10 - 20 1
11. | VIHTerpan v ero npuMeHeHue 10 10 - 20 -
12. | DyeMeHThI TeopHu BepOSITHOCTe! U 8 - ) 15 )
MaTeMaTU4eCKOl CTaTUCTUKU

13. | YpaBHeHUs ¥ HepaBeHCTBa 8 8 - 16 1
HUTOro 106 105 - 211 5




HanmMmeHnoBanue
pa3/ie/ioB U TeM

CopepxaHue yueOHOro MaTepuasa, J1adopaTopHbie padoThI U
NMpPaKTHYeCKHe 3aHATHS, CAMOCTOATe/IbHAsA padoTa 00yJaromuxcs

XapaKTepuCTHKa 0CHOBHBIX BH/[OB
AesATe/IbHOCTH 00y4Jaromuxcs

Pazgen 1 BBegenue
BBepenne CopepxaHue yueOHOro Marepuasia O3HakoM/IeHHe C POJIbI0 MaTeMaTHKU B
Maremarrka B HayKe, TEXHUKe, 5KOHOMUKE, MH(POPMALIMOHHBIX TEXHOJIOTUSIX | HayKe, TEXHUKe, SKOHOMHKE,
¥ TIPAKTHYECKOH JiesiTenbHOCTH. Llen 1 3a/jaum M3y4eHusi MaTeMaTHKU NPH | pH(OpPMAIMOHHbIX TEXHOIOTUSX U
ocBoeHuu crieranbHocTel CIIO. TIPaKTUYECKOA ZleATeTbHOCTH.
O3HakoM/IeHHe C LeISIMU U 3a/jla4aMU
M3y4yeHUs] MaTeMaTUKHU TIPU OCBOEHUH
crietanbHOCTel CITO.
Pazpen 2 Pa3BuTtue noHATHUA 0 UKC/Ie
Tema 2.1 CopepxaHue yueOHOro Mmarepuasia BrinosiHeHne apudMeTrnuecKux
JlelicTBUTE/IbHBIE MHO>KeCTBa UMCe/: HaTypa/bHbIX, Lie/bIX, PalOHA/IbHBIX, UPPALMOHANBHBIX, | neficTBHIT HAJ| UMC/IAMH, COUETasT

gyuciaa. OCHOBHbIE
3aKOHBI iefiCTBUI

JleliCTBUTe/IbHBIX. Apr(dMeTrUecKre AeNCcTBYS HaJ| PaljuOHaTbHBIMU
yKC/laMU, 3aKOHbI apumeTuueckux AeicTBuii. [IpotieHThl. [TepemeHHbIE U
TOCTOSIHHBIE BeJIMUMHBI. UMC/IOBbIe BHIPA)KEHUsI C TiepeMeHHOH (1je/ible U
JIpoOHBIe). YpaBHEHUs, KODHU ypaBHEeHUsI. MHOTOUJIEH; C/IOXKEHHE,
BbIUMTaHNE, YMHOKeHe MHOTOUIEHOB; CTIOCO0BI Pa3/i0yKeHUsi MHOTOU/IEHOB
Ha MHOKUTeJH, (OpMYJIbl COKPAIlleHHOTO YMHO)KeHHs1. KBaipaTHbIe
ypaBHeHUsI, X BUAbI, (GOPMYJIbl AMCKPUMHUHAHTA U KOPHEH KBa/[paTHOTO
ypaBHeHus1. KBajipaTHble HepaBeHCTBa. OmipefiesieHre U CBOMCTBA JIMHEHHOM
Y KBa/IpaTUYHON (DYHKIIWH.

ITpakTHueckas padorta

[IpyMeHeHHe 3aKOHOB apu(MeTHUUeCKUX 1eMCTBUM K yIPOIIeHUIO

YCTHBIE U MMUCbMEHHbIe TIPUEMBI.
Haxox/eHre nprO/IvKeHHbIX 3HAUeHNH
BEJIMUMH Y MOTPEIIHOCTeN BbIUMCIIeHUN
(abcorOTHOM ¥ OTHOCUTETBHOM);
CpaBHeHUe YMC/IOBBIX BbIpaXKeHUH.
HaxosxaeHue ommbok B
1peoOpa30BaHUsIX W BEIUMC/IEHUSIX.




BbIUMC/IEHUH. BbIunc/ieHre NpoLeHTOB. YTIPOILleHHe YMC/IOBbIX BEIPaKEHUH C
riepeMeHHO¥ (LjeJTbIX U IPOOHBIX) B XO/Ie TOXK/JeCTBEHHBIX MpeoOpa3oBaHUi.
Pemenne nMMHeNHBIX ypaBHEHUM, CUCTeM ypaBHEHUMN U HEPaBeHCTB.
[TpumeHeHre (OpMyJT COKPALLEHHOTO YMHOKEHUS K Pa3/I0KeHUI0
MHOTOU/IEHOB HAa MHOXKUTeEJIH. PellleHre KBaJjpaTHbIX ypaBHeHU!. PelieHne
KBa/[paTHbIX HepaBeHCTB. [TocTpoeHue rpadMKOB JMHEHHOW 1 KBaZpaTUYHON
¢byHukumii. [Tpeobpa3oBaHue anrebpanuecKrx BbIpakeHUH. PereHne
TIPUK/IAJHBIX 337a4 C IPOM3BO/CTBEHHBIM CO/IePyKaHUEM.

Tema 2.2
KoMmmiekcHble unc/ia

CopepkaHue y4eOHOro MaTepuasia

TToHsITHE 0 MHUMbIX M KOMITIEKCHBIX UKc/iax. ['eoMeTpuueckas
WHTepIIpeTanysi KOMIUIEKCHBIX urcesl. Moy ib KOMIUIEKCHOTO UKCIIa.
CroxxeHue, BLIUMTAHUE, YMHOXKEHHE U JleJieHHe KOMIUIEKCHBIX UHCeJ,
3a/laHHBIX B anrebpanyeckoit opme.

ITpakTHueckas padorta

BrinosiHeHHe IAEI‘/JICTBI/II\/JI Ha/Jl KOMIIJIEKCHBIMH UM C/IdMU.

Tema 2.3
TIpubwKeHHbIE
BBIUUC/IEHUS.
ITorpeninocru
NPUO/TIKeHHBIX
3Ha4YeHU! Yuce’

Cojiep)xaHue yueOHOro MaTepuasa

[ToHsiTvie aOCOMIOTHOM Y OTHOCUTE/IBHOM MOTpeIHOCTH. AOCOIOTHAs
TOTPEITHOCTD U rPaHuLia abCOMIOTHOM MOTPEIHOCTH MPUOJTKEHHBIX
3HaueHWH uuces. BepHsble 1 3Hauatue Hudps! urcia. OTHOCHTeTbHAS
TIOTPEeLIHOCTb TIPUO/IMKEHHOTO 3HaueHus unciia. OKpyTrieHue U
TIOTPEIIHOCTb OKpYT/IeHust. [eiicTBUs Has NpUOMKeHHBIMU 3HaUeHUSIMA
YKCesl C yUeTOM I'PaHUL] MOTPEIIHOCTe. BeruncieHus ¢ Hariepes] 3a/laHHOM
TOYHOCTBIO. [Ipub/iyKeHHbIe BRIYMCIEHUS U pellieHs TIPUKJ/IaIHbIX 3aJau.

Haxox/jeHre MprOIMKeHHbIX 3HAUeHUH
BE/IMUWH U TIOTPEIIHOCTeN BBIUMC/IEHUI
(abCoJTIOTHOM ¥ OTHOCHUTE/THHOM);
CpaBHEHHE UKMC/IOBbIX BbIPDAYKEHHH.
HaxoseHue ommboK B
1peoOpa30BaHUSIX U BBIUMC/IEHUSIX.

IIpakTHUyeckas padoTa

HpI/I6J'II/DKEHHbIe BbIUMC/IEHUA W pellleHNrs IMPUK/IaJHbIX 3a4d4.

KoHnTtposibHast padorta Nel 1o Teme «Pa3BUTHe MOHSATHS O YHCIIE.

Pazgen 3

KopHu, creneHu u sorapu¢msi

CopepxaHue yueOHOro Marepuasia




Tema 3.1

KopeHb n-oii creneHu
M ero CBOMCTBa.

KopHu HaTypasbHOUN CTeTleHd W3 UKc/ia U UX CBoWcTBa. OnipefiesieHre KOPHS
n-oii crereHn. OCHOBHbIe CBOMCTBa KopHel. IloHsiTe 06 uppaloHaIbHOM
ypaBHEHUHU.

IIpakTHuyeckas padorta

HNppanuoHanbHbie Brruncnenye v cpaBHeHNe KOpHel. BbInosiTHeHWe pacueToB € pafiviKalaMu.
ypaBHeHHsA [Tpeobpa3oBaHue paljOHAIBHBIX ¥ UPPALMOHABHBIX BRIDXKEeHHUH. PelieHue
VppaLMOHA/IbHBIX YpaBHeHUM. PellleHue NpuK/IafHbIX 3a/ay.
CamocrosiTenibHasi pabora
BrinosiHeHHe gomatiHero 3ajasuys no teme 3.1.
Paborta c fononHUTeNbHON UTepaTypoil 1o TeMaM: «VIcTopusi OTKpBITHS
TIOHATHS KOPHS», «/]0Ka3aTenbCTBO CBOMCTB KOpPHS». PellleHne BapraTUBHBIX
3a7a4.
Tema 3.2 Copep)xanue yueOHOro Marepuasa
BBesieHue cTerneHeli ¢ paljiOHa/IbHBIMU [TOKa3aTeasiMU U UX CBOWCTB.
Crenenu ¢ CreneHu c eliCTBUTe/IbHBIMU NTOKa3aTensiMi. CBOMCTBA CTeNeHU C
panoHa/ILHBIMH

nmoKasare/JAMH M UX
CBOMCTBA

JeCTBUTE/IbHBIM MTOKa3arteseM. [Ipeobpa3oBaHue paLiOHa/NTBHBIX,
CTeIleHHbIX, TT0Ka3aTe/IbHbIX BbIpaKeHUH. [1oHsTHe 0 1oKa3aTesIbHOM
ypaBHEHHH.

IIpakTHueckas padorta

Haxox/ieHre 3HaueHU cTeTieHel C paljuoHaIbHBIMU TTOKa3aTeJIsIMU.
CpaBHeHue crernieHeid. [IpeoOpa3oBaHust BEIpaKeHUH, CO/IePKallUX CTeTIeHH.
PerieHue rioKa3artenibHbIX YpaBHeHUM. PellieHue MPUK/IaIHBIX 3a/au.
[TpyMeHeHVe KOpHel U CTeleHel NPy BLIUMC/IeHUU CPeJIHUX, [leJleHU!
OTpe3Ka B «30JI0TOM CeYeHHI».

CamocrosTenbHasi pabora

BrinonHeHue joMariiHero 3aziaHust mo Teme 3.2, Pabota ¢ yueGHoM
UTepaTypor To TeMaM: «/loKa3aTe/nbCTBO CBOMCTB cTerneHW», «CTerneHb C
YppalMOHa/IbHBIM TT0Ka3aTesieM». PellleHre BApUATUBHBIX 3a/1au.

Tema 3.3
Jlorapugmsi.
Jlorapudmuueckue
yPaBHeHHs

CopepkaHue yueOHOro MaTepuasa

Jlorapucm. Jlorapupm uwrcna. OcCHOBHOe JiorapumMuueckoe TOX/eCTBO.
HecsaTuuHble U HaTypajibHble Jiorapudmel. [lpaBuna gelcTBuil  C
norapu¢pmamu. Ilepexos K HOBOMY OCHOBaHMIO. [IpeoGpa3oBaHue
norapuMuuecKrx BbipakeHUM. [ToHATHe 0 orapudMUUecKoM ypaBHEHUH.

O3HakoM/IeHUe C TIOHATHeM KODHS n-i
CTereHH, CBOMCTBaMU paIuKajioB U
ripaBWaMy CPaBHEHUsI KOPHe.
dopmyMpoBaHue orpesiesieHrs KOpHS
Y CBOUCTB KOpHeU. Berunciienue u
CpaBHeHMe KOpHeH, BLITIO/THeHHe
MPUKUKY 3HaUeHUsI KOPHSI.
[Tpeo6Gpa3oBaHUe YUC/IOBBIX U
OyKBEHHBIX BbIp@XKEHHUH, CO/leprKallnX
pa/IviKaJIbl.
BrimosiHeHWe pacueToB 1o hopMyiam,
coJiep>KalliiM pajivKabl, OCYIeCTBIIsIS
HeoOXO/IMbIe TIO[ICTAHOBKH U
nipeobpa3oBanusi. OripeienieHue
PaBHOCU/IbHOCTH BbIpaXKeHUM C
pajukanamu. Peiienve
MppaLMOHAJIbHBIX YpaBHEHU.
O3HakoMJ/IeHUe C TIOHSITHeM CTereHH C
JleiCTBUTE/IbHBIM T0Ka3aTesieM.
HaxoskzieHre 3HaueHUM CTereHwy,
WCTIO/B3Ys TIPYU He0OXO0[UMOCTH
MHCTPYMeHTa/IbHble Cpe/iCTBa.
3arnuvcbeiBaHUe KOPHSI N-i CTereHu B BU/e
CTereHy ¢ ApOOHBIM MOKa3aTesieM U
Hao6opoT. PopMyTMpOBaHNe CBOWCTB
crereHel. BolunciieHue cTereHei C
palMoHaIbHBIM TI0Ka3aTesieM,
BBITIO/THEHWE MPUKUJKA 3HaUeHUsI
CTerleHH, CPaBHEeHHe CTelleHen.
[Tpeobpa3oBaHye YUCIOBBIX U
OyKBEHHBIX BbIp@XXEHHUH, CO/leprKallnX
CTereHH, MpUMeHsisi CBOMCTBa. PellieHue
roKasarebHbIX YPaBHEHU.




IIpakTHueckas pabora

HaxosxieHre 3HaueHui jorapudma 1o npor3B0JIbHOMY OCHOBAaHMIO.
[Tepexoj OT OAHOTO OCHOBaHUS K APyroMy. BeruuciieHre U cpaBHeHHE
norapudmoB. JIorapudmMupoBaHre U MOTeHIIMPOBaHUe BbIpa>KeHHUH.
[TpubKeHHbIe BEIUMC/IEHNS U PeIIeHUs TIPUK/IaHBIX 33/1au. PeleHne
norapudmMuueckKix ypaBHeHUM. PeliieHre NMPUKIaiHBIX 3a/ja4.

CamMocTosiTe/IbHasA padoTa

Beimonnenue JAOoMalllHero 3aaHusd 110 TeMe 3.3. Co3,an1/Ie Mnpe3eHTaluu 1o
TeMe «3HaueHue W UCTOPUs MOHATHUS joraprudma». BoinoiHeHue
Hnccaea0BaTe/IbCKOro rpoeKTa 1o TeMe: «HCTOPI/IH BO3HUKHOBEHUA
norapu@moB». PellleHre BapuaTUBHBIX 3a/lay 1o TeMe «Ilepexos K HOBOMY
OCHOBAHUIO»

KonTtposbHas padora Ne2 1o teme «KopHw, cTerneny u morapumbi»

Pa3pen 4 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBe.

Tema 4.1 Copep>kaHue y4eOHOro MaTepuasiaa Dopmy/IUPOBKA U MpUBe/ieHre

IToBTOpEHUE TpeyrosbHUK, €ro 37eMeHTbl; BU/Ibl TPEYTOJIbHUKOB, PAaBEeHCTBO Jl0Ka3aTe/bCTB PU3HAKOB B3aWMHOIO

OCHOBHOTI0 TPeyTroJIbHUKOB, TeopeMa [1udaropa, pelieHre MpsMOYTOIbHBIX pacronoXkeHusi NpsSIMbIX Y TJIOCKOCTEH.

IUIAHUMeTPUYeCcKOoro TPeyroJIbHUKOB, TEOPeMbl KOCUHYCOB U CUHYCOB. [lapanienorpamm, Pacrio3HaBaHue Ha yepTexax U

Marepuasa MpSIMOYTO/TbHUK, POMO, KBazipaT, Tparnerus. OKpY>KHOCTb, [JIMHa MO/Ie/ISIX Pa3/IMUHbIX C/1yvaeB
OKDY’>KHOCTH, KpYT, IUIOLa/lb KPyTa. B3aMMHOI'0 PAaCrOJIOKeHUs TIPSIMbIX U
IIpakTHUYeckas padoTa IJIOCKOCTeH, apryMeHTUPOBaHUe CBOMX
Pewrenvie 3aau o reMaMm «TpeyrosibHUKN», «HeTbIpEXYro/IbHUKUY, CYXK/IEeHHH.
«OKpY>KHOCTb U KPYT». ®opMynupoBaHUe OrpefiesieHUN,
CaMmocTosiTe/IbHAsA paﬁoTa IPHU3HAKOB 1 CBOMCTB Mapa/ieJbHbIX U
BeinosiHeHne pomainHero 3afaHus no teme 4.1. PellleHWe BapHUaTUBHBIX HePHeHAHKYHHPHHXUHHOCKOCTeﬁ,
3azau. JIBYTPaHHBIX U JIMHEWHBIX YIJIOB.

Tema 4.2 CopepxaHue yueOHOro Marepuasia BeIrnoHeHye MOCTPOeHKs yT/ioB

IIpsiMble ¥ NIOCKOCTH
B IIPOCTPAHCTBe.
ITapanienbHOCTH
NPAMBIX U IJIOCKOCTeN

Orpe/ienieHre CTepeOMeTPHH, OCHOBHbBIE TIOHATHsA. CJieICTBUSI aKCOM
crepeoMeTpun. Onipe/iesieHNe Tapasie/IbHbIX, TTepeCceKaronxcs,
CKpeIlMBaIOIIHXCs MPSIMBIX B TIPOCTpaHCTBe. TeopeMa o CyIljeCTBOBaHHHU U
e/IMHCTBEHHOCTH TIPSIMOM, Tapasuie/ibHOM AaHHOU. TeopeMa o TIpU3HaKe
rapasiyie/IbkHOCTU ABYX NIPSIMbIX. OripefiesieHNe Tapasiie/ibHOCTH TIPSIMON 1

MeXXy TPSIMbIMHU, TPSIMOU U
TJIOCKOCTBI0, MEX/y IJIOCKOCTSIMU T10
OTMKCAHUIO Y PaCliO3HaBaHKe UX Ha
MOJIeIsIX.

[TpriMeHeHVe TIPU3HAKOB U CBOMCTB
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B IIPOCTPAHCTBE

IJI0CKOCTH. Teopema 0 NMpu3HaKe mapasiiesbHOCTU MPSIMOM U TVIOCKOCTH.
OmnpefienieHre napasuie/ibHbIX IJIOCKOCTeN. Teopema o npr3Hake
TrapasieJ;ibHOCTH IBYX IIJIOCKOCTel. Teopema O CyilleCTBOBaHUM
eJMHCTBEHHOM MJIOCKOCTH, Napasie/ibHOW JaHHoM. CBOMCTBA Mapasi/ie/bHbIX
TJIOCKOCTel. B3arMHOe pacriosioxkeHue MpSIMbIX Y TIJI0OCKOCTEN.

IIpakTHueckas pa6ora

[Tpy3HaKy B3aMMHOTO PACIIOJIOXKEeHUsI IPSMBIX. YTOI MeX/y MPSIMbIMHU.
TeopeMbl 0 B3aUMHOM PacIiO/I0KeHUH TPSIMO U TI0CKOCTH. [Ipu3Haku u
CBOWCTBA MapasiieNbHbIX TVIOCKOCTeN. PaccTosiHMe OT TOUKY /10 MJIOCKOCTH,
OT TIPSIMOM /IO TVIOCKOCTH, PACCTOSIHUE MEXKY MJIOCKOCTSMU, MEeXXAY
CKPeIlMBaOIIUMHUCS TIPSIMBbIMHU, MEXK/Ty TPOU3BOJILHBIMU (pUrypamu B
MpoCTpaHCTBe. PellleHNe BEIUMC/IUTE/TBHBIX 3a/jau U 3a/la4 Ha J0Ka3aTe/bCTBO
C UCI0/Ib30BaHWEM aKCHOM CTePeOMeTPUM U UX C/IeICTBUM, Orpe/iesieHri U
TeopeM u3 maparpada «IlapaniensHOCThb
NPSIMBIX U TJIOCKOCTEH B MPOCTPaHCTBE».

CamocrosiTe/TbHasA padora

BrinosiHeHne gomaiuHero 3aganus no teme 4.2. Co3jaHuve npe3eHTaluu 1o
TeMe «VIcTopys pa3BUTUS CTepeOMeTpUmn». V3rotoBieHue
JIeMOHCTPALIMOHHOW MOZIe/Iv K TeOpeMe O NepeceYeHNH JBYX IVIOCKOCTeN
TpeTbel. PellleHre BapuaTUBHBIX 3a/1ay.

Tema 4.3

IlepnieHANKY/IAPHOCTD
NPAMBIX U IJIOCKOCTel
B [IPOCTPaHCTBe

Copep)xaHue yue0HOro Marepuasa

OrnipepienieHre neprieHAUKY/ISIPHBIX NPAMBIX. TeopeMa 0 Mpr3HaKe
NepreHAuKY/ISIPHOCTH ABYX MPsIMbIX (2 cylyyasi — Ha TJIOCKOCTU U B
nipoctpaHcTBe). Onpe/iesieHye NpsSMOM, MepreHIUKY/ISIPHOM M/10CKOCTH.
Teopema o ripu3HaKe neprieHIUKYJ/ISIPHOCTU NPSMOU U TJIOCKOCTU. Teopema o
NepreHUKYISIPHOCTH O/IHOM U3 /IBYX Iapasjie/bHbIX NMpsiMbix. Teopema o 2-
X MPSIMBIX, MePIIeHIUKYJ/ISIPHBIX MJI0CKOCTU. OnpeiesieHre nepreHAuKYyisipa
13 TOYKHU Ha IJIOCKOCTh, OCHOBaHHWeE TepreH/UKYIspa, paCCTOSIHUE OT TOUKH
J10 TIJIOCKOCTH, HAKJIOHHOW OT TOYKHM [I0 MJIOCKOCTH, OCHOBaHWe HaK/IOHHOM,
MpOeKLIMY HaKJIOHHOM. TeopeMa o 3-X meprieHAuKysipax. ['eomeTpruueckue
rpeoOpa3oBaHusi MPOCTPAHCTBA: TIapa/l/Ie/IbHbIN MIePEHOC, CHMMETPUS
OTHOCHTE/IbHO TUI0CKOCTH. [TapaniensHoe npoektrpoBaHue. Ilnomaas
OpTOTOHa/ILHOM TIPoeKIHU. M1300pakeHne TPOCTPAHCTBEHHBIX (DUryp.

pacrooKeHus NPsSIMBbIX U TJI0CKOCTeN
TIpY peleHuy 3a7a4. M3o00pakeHre Ha
PUCYHKaX ¥ KOHCTPYHMPOBaHUe Ha
MoO/ieJisIX MepreHAUKY/ISIPOB U
HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX,
rapa’siie/ibHbIX TJIOCKOCTeM, YIJIOoB
MeXK/1y TPSIMO# U TJIOCKOCTBIO U
000CHOBaHME TIOCTPOEHHUSI.

PerieHuie 3a/1au Ha BLIYKC/IEHUE
reoMeTpUuecKrX Be/TMUMH.
OmnucbiBaHKEe PACCTOSTHUS OT TOUKH 0
TJIOCKOCTH, OT TPSIMO#A 10 TJIOCKOCTH,
MeXXy TJIOCKOCTSIMU, MeXAY
CKPELUBAIOLLAMUCS MPSIMBIMU, MEX/Y
MPOKM3BOJIbHBIMU (DUTypamMu B
npoctpaHcTBe. HaxoykzeHue onmoOoK B
BbIUKC/IEHUSIX.
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IIpakTHueckas padora

PemleHre BEIUMC/IUTE/IBHBIX 3a/a4 Y 3a/a4 Ha /10Ka3aTe/bCTBO C
WCII0/Ib30BaHMEM aKCHOM CTePeOMEeTPUHU U UX CJIe[ICTBUM, OIpejeneHnuil 1
TeopeM 13 TeMbl «[leprieHAUKy/IPHOCTb MPSIMBIX U TJIOCKOCTe B
TIPOCTPAHCTBE».

CamocroaTenbHas pa60Ta

BeinosiHeHWe gomMatiiHero 3azianus no teme 4.3. IsrotosyieHue
JIeMOHCTPALIMOHHOW MOJIe/i K TeOpeMe O Tpex MepreHAuKYy/sipax.
BrinosiHeHMe nccneoBaTeNIbCKOro rpoekTa o teme: «IlapannensHoe
TIPOEKTHPOBaHUe». PellileHre BapUaTHUBHBIX 33/au.

KonTtposibHast padota Ne3 1o Teme «IIpsiMble U TIOCKOCTH B
TIPOCTPAHCTBE».

Pa3pen 5

Komb0uHaropuka

Tema 5.1

OCHOBHBIE IOHATHSA
KOMOWHATOPHUKH

Copep)xaHue yue0HOro MaTepuasia

IToHATHE MHOXKECTBA, JIEMEHT MHOXXECTBa, CI0COObI 3aZiaHKsi MHOXKECTB,
KJ'IaCCI/I(l)I/IKaL[I/IH MHOXXeCTB TI10 KOJ/JIMUeCTBY 3/IEMEHTOB, IIOJMHO>XeCTBO, DdBHbIE
MHO>XeCTBa, Orepaljdi HaJ MHO>XeCTBdAMH, IMpdBWU/Ia CYMMBbI, IPaBU/I0 YMHOXXeHUs,
usobpaxenve MHOXecTB. [ToHsITHe hakTOpHaa.

IIpakTHUYeckas padoTa

Vctopust pa3BUTHSI KOMOMHATOPUKH, €€ POJIb B Pa3/IMUHBIX Chepax
yeJI0BeueCKO! JKHU3HeeaTelbHOCTU. IIpyKia/iHble 3afaui.

Tema 5.2

Buabl coeuHeHUH

Copep)xaHHe yue0HOro MaTepuasa

Buabl coeviHeHMi - coueTaHus, pa3MellleH s, IepeCTaHOBKH, CBSI3b MEXY
Mpe/JCTaB/IeHHbIMUA BUZIaMU coeiiHeHui. ®opmyia buHoma HeroToHa.
CBoiicTBa OMHOMMHAIBHBIX K03 duimenToB. TpeyroipHuk Ilackas.

IIpakTHueckas padora

I[TpaBuia kombuHaTOpPUKU. PelieHre KOMOMHATOPHBIX 3a/a4. 3a/iauy Ha
MO/ICYeT UKrc/ia pa3MellleHrH, epecTaHOBOK, coueTaHui. PellieHue 3a1au Ha
riepe6op BapuaHToB. briHoM HbloTOHa U TpeyronbHUK [Tackasns. TIpukiagHbie
3a/lauM.

KonTposnbHasi pabora Ne 4 o Teme «KoMOUHaTOpHKa».

M3yueHue ripaBria KOMOMHATOPUKY U
NprMeHeHNe TIPY PellieHUuH
KOMOMHATOPHBIX 33/au. Perienne
KOMOWHATODHBIX 33/lau METOZIOM
riepebopa 1 TI0 TIPaBUTY YMHOXKEHWS.
O3HakoM/IeHHE C TIOHATHSMU
KOMOMHATOPUKU: pPa3MeleHHsIMH,
COUeTaHWsIMH, TIepeCTaHOBKaMH U
(opmyiamu AJ1s1 UX BBIUMCTIEHUS].
OO6bsicHeHMe 1 TIpMeHeHNe Gopmyt
[J1s1 BBIYMC/IEHUST Pa3MelleHNH,
TIepeCcTaHOBOK M COYeTaHHUM TPH
pertieHyu 3aga4. O3HaKOMJIeHHe C
6uHomMoM HbIOTOHA M TPEYTOJIbHUKOM
[Tackasns. PellieHre rpakTUUeCKUX 3aau
C WCII0/Tb30BaHHEM TIOHSITUIN U TIPaBUIT
KoMOuHaTopuky. HaxoxkzeHue onmbok
B ITpe00pa30BaHMUsIX W BEIUHC/IEHHUSIX.
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Pa3zgen 6

KoopuHaThbl ¥ BeKTOPbI

Tema 6.1

JlekapToBa cucrema
KOOp/HHAT B

CopepxaHue yueOHOro MaTepuasia

ITpsiMmoyronbHas (fekapToBa) cMCTeMa KOOpJMHAT B IpocTpaHcTBe. Popmyiia
pacCTosiHUSL MeXJy JABYMsI TOUKaMH. YpaBHeHusi c¢epbl, TJIOCKOCTH U
TIPSIMOM.

NMPOCTPAaHCTBe IIpakTHueckas padora

[ekapToBa cucTeMa KOOpJAWHAT B MpocTpaHcTBe. CocTaBieHUe YpaBHeHU

OKPY’KHOCTH, C(hepbl, IJIOCKOCTH. Bbiunic/ieHre pacCTOSTHUSI MeX/1y TOUKaMHU.
Tema 6.2 Copep>kaHue y4eODHOro Marepuasia

BekTtopsl. Moayb BekTopa. PaBeHCTBO BEKTOPOB. CJi0)KeHKe BEeKTOPOB.
BekTopb! YMHOXeHHe BeKTopa Ha Uuc/10. Pa3iokeHre BeKTOpa 110 HallpaBJ/IeHUSIM.

Yron mexay AByMs BeKTopaMmu. [Ipoekist BeKTopa Ha 0Cb. KoopauHaThl
BekTopa. Cka/sipHOe Ipou3sBe/ieHre BeKTOpOB. VICIionb30BaHye KOOpAUHAT U
BEKTOPOB IPU pellieHWH MaTeMaTUYeCKUX U NPUKJ/IaJHbIX 3a/jay.

IIpakTH4yeckasi paboTa

Bekropsl. [lelicTBUSA € BeKTOpaMu. []elCTBUS C BeKTOpaMy, 3aJaHHbIMU
KooppuHatamy. CkasisipHOe IIpoM3Be/ieHre BeKTOPOB. BeKTopHoe ypaBHeHUe
NPSIMOM U TVIOCKOCTH.

O3HakOMJ/IeHHe C [TOHATHEeM BeKTOp.
N3yueHue 1eKapTOBOU CUCTEMBI
KOOp/ZIMHAT B IIPOCTPAHCTBe, [IOCTPOEHUe
T10 33/laHHBIM KOOPZIMHATaM TOYeK U
TUIOCKOCTeH, HaXOKJeHre KOOpAUHAaT
Touek. HaxoxieHre ypaBHeHUM
OKPY>KHOCTH, C(hepbl, JIOCKOCTH.
Brrunciienre pacCTossHAN MeXAy
TOuKaMHu. V3yueHue CBOMCTB BEKTOPHBIX
BeJIMYMH, NIPaBUJI Pa3/I0KeHNs BeK
TOPOB B TPeXMePHOM IPOCTPAHCTBE,
TIpaBWI HaXxOX/ieHNsI KOOpAUHAT
BEKTOpa B [IPOCTPaHCTBe, NIPaBUII
JIeICTBUM C BEKTOpPaMH, 3a/laHHbIMU
KoopzHaTtaMu. [IpumeHeHne Teopun
TIpU pellleHny 3a/,a4d Ha JelCTBUS C
BeKTOpamH. V3yueHue CKaasipHOro
TIpOW3Be/IeHUsI BEKTOPOB, BEKTOPHOI'O
ypaBHeHUsI NPSIMOU U MJIOCKOCTH.
[TpMeHeHVe TeOpUM NPU peLleHNH
3ajlau Ha [IeliCTBUS C BeKTOpaMH,
KOOpPJMHATHBIN MeTO/, IPUMeHeHNe
BEKTOPOB [|JIs1 BEIUMC/IEHNs] BeJTMUMH
YIJIOB U paccTosiHui O3HaKOMIIeHHe C
Jl0Ka3aTe/IbCTBaMU TeOpeM
CTepeoMeTpUH O B3aUMHOM
PacIio/I0’KeHUH NMPSIMBIX U IJIOCKOCTeH C
VICII0/Ib30BaHNEM BEKTOPOB.
HaxoxeHre ommboK B
1peoOpa30BaHUsIX W BEIUMC/IEHUSIX.
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KonTposbHast pabora Ne 5 o Teme «KoopArHATBI U BEKTOPBI».

Pa3pen 7

OcHoBBI TPUTOHOMETPHUHU

Tema 7.1
OcCHOBHBIE IIOHATHS

Cojep>xaHue yueOHOro MaTrepuasa

PapuanHast Mepa yrnia. BpaijarenbHoe aBmwkeHue. CHHYC, KOCUHYC, TaHTe€HC
Y KOTQHTeHC YucIa.

IIpakTHyeckas padora

Pa/ivaHHBIN METO/l M3MepeHUsl YTI7I0B BpallleHHUsl U CBSI3b C IPa/lyCHOM MepOH.

CamocToaTenbHas pa60Ta

BeIrosiHeHWe foMatiHero 3a1aHus o TeMe 7.1. PaboTta co cripaBouHOM
UTepaTypou JJisi COCTaB/IeHUs TabUIIbl COOTHOIIIEHUM paZiMaHHOM U
rpalyCHOM Mepbl OCHOBHBIX YI/10B. Co3ZaHue npe3eHTaluu 110 TeMe
«/cTopust cTaHOBJ/IEHUS Y Pa3BUTHSI TPUTOHOMETPHN».

M3yueHuve pasilMaHHOrO MeTO/a
V3MepeHus YIJIOB BpallleHUs] U UX CBSI3U
C rpagycHo Mepoit. i306pakeHne
YTJI0B BpalljeH!sl Ha OKPY>KHOCTH,
COOTHeCeHHe BeJIMYMHBI yIJIa C ero
pacriosioxeHreM. @opMyupoBaHue
orpe/ieJleHUN TPUTOHOMeTPUYeCKUX
(YyHKLMH /151 YIJIOB [TOBOPOTA U OCTPBIX
YTJIOB MPSIMOYT'OJIBHOI'O TPEYro/IbHUKa
1 00BsICHEHUS UX B3aUMOCBSI3U.
HaxoxxeHue omooK B
nipeoOpa3oBaHUsIX U BEIUMC/IEHUSIX.

Tema 7.2 CopepkaHue yueOHOro Marepuasia [IpriMeHeHVie OCHOBHBIX
OcHoBHEIe OcHOBHBIE TPUTOHOMETPUYECKHE TOXKeCTBa. TPUTOHOMETPUYIECKUX TOXAECTB [JI5
TPUTOHOMETPHYECKHE | [IpakTHueckas paGoTa BbIUMC/IEHUS] 3HAYeHU N
TOXX/IeCTBa v TPUTOHOMETPUUeCKUX (YHKIUMN 10
BrinosHeHWe yripaKHeHUI Ha IPUMeHeHHe OCHOBHBIX TPUTOHOMEeTPUYEeCKHX .
TOX/EeCTB ojHOM u3 HUX. HaxoxxeHne ommbokK B
- rpeobpa30BaHUsIX U BBIUMCIEHUSIX.
CamocTosiTe/IbHasA padoTa
BbInosiHeHWe OMallIHero 3aJjaHus 1o TeMe 7.2.
Tema 7.3 Copep)xaHue yue0HOro Mmarepuasa V3yueHne OCHOBHBIX (hopMy1
ITpeoGpasoBanus ®opmyJibl ipuBefeHrs. Dopmysibl CI0KeHUS. POPMYJIbI yABOEHUS TPUTOHOMETPUHU: (HOPMYJIbI CIIOXKEHHS],
MPOCTeUIINX @dopmyibl 110/10BUHHOTO yT1a. [Ipeobpa3oBaHue CyMMbI yIBOEHWUsI, IpeoOpa30BaHUsI CyMMBbI
TPUTOHOMETPHUYECKHUX | TPUTOHOMeTpUUecKuX (GyHKLMM B IpoU3Be/ileHre 1 TIPOU3Be/IeHUs B CyMMY. TPUTOHOMETPUUECKUX (PYHKLIUIA
BbIPa)KeHUH! BhipakeHue TpUroHoMeTpuueckux (hyHKIMI uepe3 TaHreHC MO0JI0BUHHOTO B MPOM3Be/IeHNe U MPOU3Be/IeHUs B

aprymMeHTa.

IIpakTHueckas pabora

BeInonHeHWe yrnpa)KHeHUM Ha IPUMeHeHue pa3IuyHbIX (GopMyJT
TPUTOHOMETPUH.

CamocTosiTe/TbHasA padoTa

CyMMY U MpUMeHeHUe MPY BbIUYMC/IEHUU
3HaueHWs TPUTOHOMEeTPUYECKOr0
BbIpa)keHUs1 ¥ YTPOILIeHUs ero.
O3HaKoMJ/IeEHME CO

14



BeIrosiHeHWe JoMaliHero 3aaHus 1o TeMe 7.3. PaboTta co cripaBouHOM
JUTepaTypou 1o TemMam: «DopMyJibl MOJIOBUHHOTO apryMeHTa. ®@opMyibl
yraoB 3a U 4o, «BeipaxkeHre TPUTOHOMETPUUECKUX (PYHKLMM uepe3
TaHI'eHC T10JIOBUHHOI'O apryMeHTa».

Tema 7.4 Cojiep)xaHue y4e0HOro MaTepuasia Perienue o ¢opmynam u
TpuroHomerpuyeckKue OOparHble  TPUTOHOMETpUUYECKHe (YHKIMK: apKCUHYC, apKKOCHHYC, | TPUTOHOMETPUUECKOMY KPyTy
YPaBHEHUA U apkTaHrec. Ilpocreiiiye TpUroHOMeTpUUeCcKUe ypaBHeHMs. IIpocTeiMe | mpoCTeMIIMX TPUrOHOMETPUYECKHUX
HepaBeHCTBa TPUTOHOMETPUYECKHEe HePaBeHCTBA. BU/IbI TPUTOHOMETPUYECKMX YPABHEHUH. | ypaBHeHuiA. IIpuMeHeHue o6mmx
IIpakTHueckas pabora METO/IOB pellleHUs ypaBHeHUH
PellieHre NpoCTelIlIMX TPUTOHOMETPHUUYECKUX YpaBHeHU. PellieHue (npYBesieHMEe K TMHEUHOMY,
HpOCTQﬁH.II/IX TPUTOHOMETPHUYECKHNX HEPABEHCTB. Pemnienue KBaJIpaTHOMY, METO/, pa3/10>kKeHHs Ha
TPUTOHOMETPUUECKUX yPaBHEHHUH, CBOJSIMXCS K KBaZIpaTHBIM, OAHOPO/JHBIX | MHOKUTE/IH, 3aMeHbI IepeMeHHOI) MpK
W pellldeMBbIX C NMOMOIIBI0 PA3/IMYHBIX (I)OpMyJI TPUTOHOMETDHUH. pelleHud TPUTOHOMEeTPUUYECKUX
CamocronaTenbHasA pabora ypaBHEHUM. Y MeHUe OTMeuaTh Ha Kpyre
BrinosiHeHWe foMallHero 3a/iaHus 1o teme 7.4. pelIieH st MPOCTeHIINX
KonTposnbHast pabora Ne 6 o Teme «OCHOBBI TPUTOHOMETPUM». TPUTrOHOMETPUYECKUX HEPABEHCTB.
O3HakoMJIeHHe C TIOHSTHeM 00paTHbBIX
TPUTOHOMETPUUECKUX (DYHKIIUM.
W3yyeHue onpejiesieHni apKCUHYCa,
apKKOCHHYCa, apKTaHT'eHca Yuc/ia.
dopmynrpoBaHue UX, M300pakeHe Ha
eJUHUYHOW OKPY>XHOCTH, IPUMEHeHre
TIpY pellieHny ypaBHeHu. HaxoxxaeHune
oIIMOOK B TIpeoOpa30BaHUsIX U
BbIUMC/ICHUSAX.
Paszgen 8 DYHKI[UM ¥ TPaduKH
Tema 8.1 CopepxaHue yueOHOro marepuasia O3HakOMJIEHHE C TIOHATUEM
DOyHKIMHU riepeMeHHOM, MpUMepaMU 3aBUCUMOCTeH

Ob6nacTte ompefiesleHHMsi W MHOXECTBO 3HaueHW; rpaduk (QyHKIUH,
rocTpoeHue rpadMKoB PyHKIMH, 3a[JaHHBIX PAa3/TUUHBIMU CIIOCOOAMHU.

[TpeoOpa3oBanusi  rpadukoB. Ilapa/uiesibHBIM ~ TIEPEHOC,  CUMMETPUS
OTHOCHUTE/IbHO OCeli KOOpAMHAT ¥ CUMMETDPHSi OTHOCUTEJBHO Hauasa

MeXx/ly repeMeHHbIMUA. O3HaKOMJ/IEHHe C
NoHsATHeM rpaduka, orpeesieHue
TIPUHA/I/IE)KHOCTU TOUKU TPaQuKy
¢byskumu. OnpesienieHue o Gopmyisie
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KOOpAWHAaT, CUMMETPpHUA OTHOCUTE/ILHO HpHMOﬁ Y = X, paCTsKeHUE U CKaThe

BJZ10/1b OCEW KOOD/MHAT.

IIpakTHueckas padora

[TpuMephbl 3aBUCUMOCTeN MeXKy TlepeMeHHbIMU B peasibHbIX Mpolieccax U3
CMEXHbIX quciurivH. Onpezenenue GyHkuid. [TocTpoeHure v ureHue
rpadvKoB (PyHKLIUH.

Tema 8.2

CaoiicTBa pyHKIUH

CopepxaHue yueOHOro Marepuasia

MOHOTOHHOCTb, YUeTHOCTh, HEUETHOCTh, OTPAaHUYEHHOCTh, TEPUOJUIHOCTD.
[TpomeXyTKu BO3pacTaHus U YObIBaHUs, HauOOJIbIIIee U HaUMeHbIIlee
3HaueHMsl, TOUKU 3KcTpeMyMa. ['padrueckas uHTepripeTaius. [Ipumepsl
(yHKI[MOHATbHBIX 3aBUCUMOCTEe!N B PeasibHbIX MPOLIeccax U siBJIeHUsIX.
ApudmeTtnueckue ornepaiiuu Haj GyHKIuIMEU. CroxHas QyHKLIUS
(xommno3uuys). IToHsATHe 0 HelpephIBHOCTH (YHKLIMMU.

IIpakTHueckas padora

Wccnenoanue pyHkiyy. CBOMCTBA IMHEHOW, KBa/[paTUYHOM, KyCOUHO-
NMUHEeMHOM U IpoOHO-TMHeNHOM (yHKIM. HerpepbIBHBIE U ITEpHOIUUECKHe

byHKIMM.

O3HakoM/IeHME C TpUMepamMu
(yHKLMOHATBHBIX 3aBUCHMOCTEH B
peasibHBIX TPOL[eccax U3 CMeXHbIX
JucLUIUIUH. O3HaKOMJIEHUe C
Jl0Ka3aTeJbHbIMU PacCy KeHUsIMU
HEKOTOPbIX CBOMCTB TMHEMHOU U
KBa/IpaTUUHOM (PYHKLIUA, TIPOBeJjeHue
WCCre0BaHus JINHEeMHOW, KyCOUHO-
JTUHEMHOH, IpoOHO-TUHEMHOH 1
KBa/[paTUUHOU (DYyHKIMIA, TOCTpPOEeHKe
ux rpadukoB. [TocTpoeHue u uTeHue
rpadukoB QyHKuii. ViccienoBanue
¢dbynkiuu. CocraBieHre BUI0B
(GbyHKLMM TI0 JAHHOMY YC/IOBUIO,
pellieHure 3a/jau Ha SKCTPeMyM.
BrinonHenue ripeobpa3oBanuii rpaduka

yHKIMM.

Tema 8.3
OOparHbie QyHKIUH

Copep)xaHue yue0HOro Marepuasia

Ob6nacTb onpesenieHrst ¥ 001aCTh 3HaUeHUH 00paTHOW (YHKIH.
I'padmik 06paTHOM PYyHKLMU.

IIpakTHueckas padoTa

OO6partHble GyHKIMY U UX Tpaduku. [Tpeobpa3oBanust rpadvka GyHKIWM.

W3yueHue roHATHsE 00paTHOM (QyHKLIWH,
orpe/ie/ieHHe BU/Ia U TIOCTPOEHKe
rpaduka obpaTHON QYHKIWH,
HaxXOXKJeHHe ee 00/1aCTH OTpe/ie/ieHus U
obsiacty 3HaueHui. [IpumeHeHve
CBOMCTB (PYHKLIUIA

TIPY UCCJIeIOBAHUM YPaBHEHUH U
peLIeHNH 33Jja4 Ha SKCTPEMYM.
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Tema 8.4

CTteneHHbIE,
nokKa3sare/bHbIe,
JorapupmMuueckue

U
TPUTOHOMETPUYECKHE
(pyHkuu.

Oo6paTtHbIe
TPUTOHOMeTPUYeCKHe

byskiun

CopepkaHue y4eODHOro MaTepuasia

Ornipeziesienyst GyHKIMH, UX CBOMCTBA U rpayKHu.

IIpakTHueckas padoTa

CgoiicTBa u rpadvKu CTelleHHbIX, TTOKa3aTe/bHbIX, JTOrapudMUuecKux
¢dynkiuii. CBoiicTBa U rpadvKu CHHYyCa, KOCUHYCa, TAaHTeHCa U KOTaHTeHCa,
00paTHBIX TPUTOHOMeTpUUYeCcKuX GyHKUWH. ["TapMoHnYecKre KosiebaHusl.
[MpuknagHbie 3a7aun. [TokaszarenbHbIe, TorapudMUUecKue,
TPUTOHOMEeTpPHUYeCKUe ypaBHeHUsI U HepaBeHCTBa.

KonTposnbHast pabora Ne 7 o Teme «PyHKLWU U rpaduKm».

BoruricyieHre 3HaueHui GyHKIMM 110
3HaueHUI0 aprymeHTa. OnpeziesieHue
T0JI0)KeHUsI TOUKU Ha rpaduke 1o ee
KOOpJuHaTaM U HaobOopOoT.
Wcnonib30BaHue CBOMCTB (DyHKLWH /1St
CpaBHeHUsI 3HAUeHUM CTelleHel 1
norapugmos. ITocTpoeHue rpagukos
CTereHHbIX 1 JiorapuMUyecKux
¢yHKUMH. PerlieHue nokasaTe/bHbIX U
Jorapu(MUUecKrX ypaBHEHUN U

HEPAaBEHCTB I10 U3BeCTHbIM a/ITOPUTMAM.

O3HakoMJIeHue C [TOHATHEM
HeIpepbIBHOW MepruoNUeCKOu
(GyHK1MM, POpPMYIMPOBaHUE CBOWCTB
CUHYyCa U KOCHHYCa, IOCTPOeHHe UX
rpaduKoB.

O3HakoM/IeHHe C [IOHATHEM
rapMOHHYeCKUX KojiebaHuit 1
TprMepaMy TaPMOHHYeCKUX KoJiebaHui
JI/1s1 OTTMCaHUSI IPOLIeCCOB B (PM3UKe U
JpyTuX 00/1acTsX 3HAHMUSI.
O3HakKoMJIeHHe C TIOHSATHEM Pa3pbIBHOU
repuoAuueckoi QyHKIUH,
(hopMynpoBaHUe CBOMCTB TaHreHCa U
KOTaHI'eHca, OCTPOeHre UX

rpa¢ukoB. [IpyMeHeHre CBOWCTB
(byHKIU 7151 CpDaBHEHHs1 3HaUeHU
TPUTOHOMETPUUECKUX (PYHKLIUM,
pelleHNs TPUTOHOMEeTPUYeCKUX
ypaBHeHuH. [TocTpoeHue rpadvkoB
00paTHBIX TPUTOHOMETPUUYECKUX
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Pa3gen 9

MHororpaHHMKH 4 KpyIJible Tejia

Tema 9.1

MHororpaHHUKHU

CopepxaHue yueOHOro MaTepuasia

BepimHel, pebpa, rpaHi MHOTOTpaHHMKA. Pa3BepTka. MHOrorpaHHbIe YIIbL.
Boimyksible MHororpaHHuUkU. Teopema OJiinepa. [lpusma. Ilpsmas u
Hak/IoHHas ripusma. [IpaBunbHas npusma. [lapannenenures. Ky6. ITupamuza.
[IpaBunpHasg mnupamuza. YceueHHas mnupamuza. Terpasgp. Cummerpuu B
KyOe, B napasesnenurneze, B mpusMe 1 nupamuzie. CeueHus Kyba, MpusMbl U

MTUPaMU/IbI.
[MpencraBneHve O TIpaBUIBHBIX MHOTOTpaHHMKAX (TeTpaszpe, Kyoe,
OKTasqpe, [JojeKa3Zpe U wuKocayape). OOBeM U ero u3MepeHue.

WnrerpanbHas ¢popmyna obbema. @opmysbl o6bemMa Kyba, MpsiMOYTOJIbHOTO
rapasiiefienurea, TpU3Mbl, Tpamuzbl. Ilogobue Tesn.  OTHOILEHUs
TJI0NIaZiel TTIOBepXHOCTEeH 1 00BeMOB TIOZ0OHBIX TeJl.

IIpakTHueckas pabora

Pa3nyuHbIe BU/[bI MHOTOTPAaHHUKOB. VX m300pakeHust. CeueHusi, pa3BepTKU
MHOTrOTpaHHUKOB. [1y1omaae noBepxHocTy. Byusbl ciMMeTpuii B
npoctpaHcTBe. CUMMeTpUsi MHOIOIPaHHUKOB. BrrunciieHue miomazen U
00bemoB. PeltieHue 3aziau Ha MOCTPOeHKE CeUeHU MHOTOTPaHHUKOB.
PemieHve 3ajjau Ha BbIUMC/EHHE IUIOLa/leil TIOBEPXHOCTH U 00BEMOB
MHOTOTPaHHUKOB. Vcrosib30BaHre CBOWCTB MHOIOIDAHHMKOB TIPU pelleHUU
MaTeMaTUYeCKUX U MPUK/IAJHBIX 3a/a4.

OmnucaHye 1 XapakTepUCTHKA
Pa3/IMUHBIX BU/I0B MHOTOTPAHHUKOB,
TIepeurC/IeHHe UX JIEMEHTOB U CBOWCTB.
N300pa>keHrie MHOTOTPaHHUKOB U
BBITIOJTHEHHUE TIOCTPOEHHS Ha
M300pa’KeHUSIX U MOJIEISIX
MHOTOIPaHHUKOB. BbIunc/ieHue
JTMHEMHBIX 37IEMEHTOB U YTJIOB B
TIPOCTPAaHCTBEHHBIX KOHPUTYpaLUsX,
apryMeHTHPOBaHUEe CBOMX CY>KJEHHI.
XapakTepucThKa U u300pakeHue
CeueHHs], pa3BepTKH MHOTOTPAaHHUKOB,
BBIUKMC/IEHHE TUIOLIA el TTIOBEPXHOCTEH.
[TocTpoeHre MPOCTEULLINX CeYEHUI
Ky0Oa, Ipr3Mbl, MUpamMu/bl. [IprMeHeHue
(hakTOB ¥ CBe/leHUH U3 T/TAHUMETPHUH.
O3HakoMJ/IeHHE C BUIaMU CUMMETPHH B
MIPOCTPaHCTBe, (POPMYyIMPOBaHUE
onpejie/IeHUN 1 CBOMCTB.
XapakTepucTrKa CUIMMETPHHU Tesl
BpAIlleHUs] 1 MHOTOTPaHHUKOB.
[TpumeHeHMe CBOMCTB CUMMETPUH TIPH
pelieHun 3azau. Vicrmosib3o0BaHue
MPUOOpPeTeHHBIX 3HAHUM JI7IsT
UCC/Ie[JOBaHUSI U MO/I/TUPOBAHUS
HECJIOXKHBIX 3a7iau. V300pakeHue
OCHOBHBIX MHOTOTDaHHUKOB,
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Tema 9.2

Kpyrsble Tena

Copep)xaHue yue0HOro MaTepuasia

LwmiHAD ¥ KOHYC. YceueHHbIM KoHyc. OcHOBaHMe, BBLICOTa, OOKOBasi
MOBEPXHOCTh, oOOpasymoujasi, pasBepTka. OceBble ceueHUss U CeUeHHs,
napannenbHele ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenbHast
TJIOCKOCTB K cepe. Popmysibl 0ObeMa LUIMHAPA, KOHYCA, 11apa.

@DopMyibl /1011841 TIOBEPXHOCTeN LIM/IMH/PA, KOHYCa, cdhepsbl.

IIpakTHueckas padoTa

Pa3nnuHbie BU/BI KPYT/IbIX Teml. VX u3obpaxkenusi. CeueHusl, pa3BepTKU
KpYIJibIX Tej. CUMMeTpUs KPYTJIbIX Tesl. BeluuciieHue 1uioiazeid 1 06beMoB.
Vcnionb30BaHMe CBOMCTB TeJsl BpallleHusl PU pellleHuH MaTeMaTH4eCcKrx U
TIPUKJ/IaJHBIX 3a/ay.

KonTposibHasi pabora Ne 8 1o Teme « MHOTOrpaHHUKU U KPYTJIbIe Te/ax.

O3HakomJIeHue C BUIaMU TeJl
BpallleHus1, GopMy/rpoBaHUe UX
onpejie/ieHUN U CBOMCTB.
®opMy/IMpoBaHre TeOpeM O CeUeHUr
11apa MJI0CKOCThIO U MJIOCKOCTH,
KacarenbHOU K cepe. XapaKTepUCTHKA
1 u300pakeHre TeJT BpallleHus], UX
pa3BepTKH, ceueHusi. PellieHue 3aiau Ha
TOCTPOEHYEe CeYeHUH, BbIUKCIeHHe
JJTUH, PacCTOSIHUM, YTJIOB, IUIOLIA/Ien.
[TpoBesieHue J0Ka3aTenbHbIX
pacCy>X/leHrH TIpY pellleHry 3a/au.
[TpyMeHeHHe CBOMCTB CUMMETPHHU TPH
pellieHrH 3a/lau Ha TeJia BpalljeHus,
KOMOMHALIHIO Tel.

M300pakeHrie OCHOBHBIX KPYTJIbIX TeJl U
BBITIOJIHEHWE PUCYHKA I10 YC/I0BUIO
3amaun. HaxoxeHre onmboK B
1peoOpa30BaHUSX U BBIUMC/IEHUSIX.

Pa3gen 10

A Hauasa MaTeMaTH4yecKoro aHajamn3a

Tema 10.1 CojepxaHue yueOHOro MaTepHuasia O3HakKoMJ/IeHME C [IOHITUeM UYUC/IOBOU
T0C/IeZI0BATe/IbHOCTH, CIIocobamMu ee

ITocnegoBaTe/ILHOCTH 3a/IaHKs1, BLIUHMC/IEHUSIMU €€ UjIeHOB.

CriocobbI 3a/jaHUsT ¥ CBOMCTBA YMCJIOBBLIX TOC/IeoBaTeibHOCTel. [ToHsATHE O
ripefiesie rocsefoBatenbHOCTA.  CylllecTBOBaHMe TMpefieia  MOHOTOHHOM
OrpaHUYeHHOU Toc/eoBaTebHOCTH. CyMMHpPOBaHUe MOC/Ie/I0BaTeTbHOCTEH.
beckoHeyHo yObIBaroIIiasi reoMeTpruecKasl Mporpeccus U ee CyMMa.

IIpakTHueckas pabora

YucoBast 1oc/ieJoBaTe/IbHOCTh, CTIOCOOLI ee 3a/laHusl, BEIUKMCIEHUS YIeHOB
nocsiefoBarenbHOCTU. [Ipesien mocsieoBaTeTIbHOCTH. beckoHeuHo

O3HakoM/IeHHe C TIOHSITUEM TIpejiesia
rocsiefioBaTelbHOCTH. O3HAKOMJIEHUE C
BBIUMC/IEHUEM CyMMbI O€CKOHEUHOTO
YKC/IOBOTO Psifia Ha TIPUMepe
BBIUMC/IEHUS] CYMMbI O@CKOHEUHO
yObIBaroII[el reoMeTpruUeCcKoi
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yObIBaroIasi reoMeTprUyecKast IPOTrpPecCHsl.

CamocTosTenbHasA paﬁoTa

BrinosiHeHue gomartiHero 3azanuys no teme 10.1.

Tema 10.2
IIpousBogHasn

Copep)xanue yue0HOro Mmarepuasa

[ToHsiTHe 0 MPOU3BOJHOM (DYHKIMH, ee TeoMeTpruueCcKui U pusndecKuii
CMBIC/I. YpaBHeHUe KacaTebHOU K rpaduky GyHKuuu. [IponsBoaHbIe
CYMMBbI, pa3HOCTH, NPOM3Be/leHus], YacTHble. [Ipor3BojHbIe OCHOBHBIX
3/ieMeHTapHbIX QyHKUWH. [IpriMeHeHNe MPOU3BOIHOM K UCC/IeZIOBAHUIO
GyHKI[HI 1 TOCTpoeHHI0 rpaduKoB. [Ipon3BoaHbIe 0OpaTHOM PYHKIIMN 1
KOMIO3UILUKU QyHKIMU. [IprMephI UCI0/1b30BaHKs TTPOM3BOJHON IS
HaxOXK/IeHWsI Hauyylllero pellieHus: B MPUK/IaJHbIX 3afauax. Bropas
TPOM3BO/[Has, ee reoMeTpUUeCKUi U pusndyeckuii cmbic. HaxoxaeHue
CKOPOCTH [I/1s1 TIPOLiecca, 3a/laHHOTo (hopmysioi u rpadukom.

IIpakTHyeckas padora

[Tpon3BogHasi: MexaHU4eCKU U reOMeTpUUeCKU CMBIC/T IPOU3BOIHOM.
YpaBHeHHe KacaTenbHOU B 001rieM Bue. [TpaBuia u hopmyiibi

b depeHMpOBaHKs, TabIHI[a MPOXU3BOAHBIX d/IeMeHTapHBIX (YHKLIWH.
WccnenoBanue ¢GyHKLMH C TIOMOILIBIO NTPOM3BOIHON. HaxoskaeHre
HauboJIbIIIero, HAUMEHBIIIETO 3HAUeHUs U SKCTPeMasIbHBIX 3HaUeHUH

GbyHKIUH.

CamocTosiTe/TbHasA padoTa

BrimosiHeHWe JomMaiiiHero 3azadus 1o Teme 10.2 . Pabora ¢ yuebHo#
JITEpaTypoi 1o Teme: «IIpubIMKeHHOE BBIUKMCIEHUE TIPOU3BOTHOW.
BrinosiHeHWe vcciejoBaTe/IbCKOro rpoekTa 1o teMe: «[loHsitue
muddepeHiMana 1 ero MpuioKeHUsi». PellieHre BapUaTHBHBIX 33/jay.

O3HakoM/IeHHe C [IOHATHEM
TIPOW3BO/IHOM.

N3yyenuie v hopMynvpoBaHue ee
MeXaHUUeCKoro ¥ reOMeTpUu4YecKoro
CMBbICJ1a, U3yUyeHre ajropurMa
BBLIUKCJ/IEHUsI IPOM3BO/HOM Ha TpuMepe
BBbIUMCJ/IEHUS] MTHOBEHHOW CKOPOCTH U
yIJI0BOTO KO3 puieHTa KacaTebHOM.
CocraBrieHre ypaBHeHUs KacaTe/lbHOU B
o011ieM Buzie. Y CBOeHUe TIPaBUII

b depeHIMpoBaHus, TaOIUIBI
MPOM3BO/IHBIX 3/IeMEeHTapHBIX QYHKIUM,
ripuMeHeHue i1 AuddepeHLIMPOBaHMUS
(yHKLMH, COCTaB/IeHUsI ypaBHEHUS
KacaTe/bHOM. VI3yueHre TeopeM O CBSI3U
CBOMCTB (DYHKI[MU U TIPOM3BO/IHOM,
¢opmympoBka ux. [IpoBezieHue c
TOMOILIBIO TIPOM3BO/IHOM MCC/Ie/I0BaHUS
¢byHKUMY, 3alaHHON (HOpMYJIOH.
YcTaHOBIeHUe CBSI3W CBOUCTB (PYHKLIUK
Y TIPOU3BOJHOM MO UX rpadukam.
[TpuMeHeHVe IPOU3BOJHOM /1JIsT
pellieHUs 3a/jaU Ha HaXOXX/eHHe
HauboJIbIIIero, HaMMeHbILIeTo 3HaUeHUs
Y Ha HaXOXX/JeHHe 3KCTpemMyMa.
HaxosxeHue ommboK B
1peoOpa30BaHUsIX Y BBIUMC/IEHUSIX.
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KonTposbHasi pabora Ne 9 1o Teme «Hauasa MaTeMaTHUeCKOTO aHa/IN3a».

Pa3pen 11 WuTerpas u ero npuMeHeHue
Copep)xaHue yue0HOro Marepuasa O3HakoM/IeHHe C TTIOHATHeM HHTerpana U
[ToHsTHSI TEpBOOOpa3HO, eé OCHOBHOE CBOWCTBO ,ITPaBWJIa HAXOXKIEHUS nepeoobpasHoii. V3yueHue npasuia
Tema 11.1 nepBoo6pasHoit. O3HaKOMJ/IEHHE C TeOMETPUUECKHM CMBIC/IOM BBIYMCJ/IEHHS T1ePBOOOPA3HOM ¥ TeopeMbl
IlepBooOpasHas 11epBO0GPasHOM. Hetorona—/IeiibHM1IA. E’EH_IEHI/IG‘ 3a/a4
TIpakTHueckas padoTa Ha CBSI3b HEpPOOGp&BHOI/I U ee
BbInosiHeHWe yTipa)kKHeHUH Ha HaxOoxK/leHHe 1epBoo0pa3HbIX. MPOMSBOAHOM, BLITUCICHIE
riepBoo6Opa3HoOi /15 JaHHOW (YHKIMH.
Tema 11.2 Copep)xaHue yueOHOro Marepuasa PelueH1e 3a7a4 Ha TIPUMeHeHHe
[TonsiTrie 06 OHpe,ELEJIéHHOM HWHTEerpaJe. HpI/IMeHEHI/Ie oripeae/jIeHHOro VHTerpasa st BBIUUCIEHUS
Wurerpan UHTerpasa Jijil HaX0XKeHUs TUIONa/Ii KPUBOJIMHEeHHOU Tpaneru. @opMy/a | (hu3nuecKUX BeJIMUMH U TUIOILA/EH.
HeroroHa—/IetibanIa. [TprMepsl MpUMeHeHUsT MHTeTpaa B (pu3mnke 1 HaxoxeHue ommboK B
r€OMETPpUH. rpeoOpa30BaHUsIX Y BEIUMC/IEHUSIX.
IIpakTH4yeckasi paboTa
BrinosiHeHWe ynpaKHeHW Ha BbIUMC/IEHHe ONpe/ie/IEHHOr0 WHTerpasia.
ITprMeHeHre MHTerpasa K BbIYMCIEHNIO (pr3ryeCcKUX BeJMYMH U MJI0La/ei.
KonTtponbHas padora Ne 10 1o Teme «VIHTerpasa v ero npuMeHeHHEe».
Pazpen 12 O/1eMeHTbI TeOPUH BePOSITHOCTEH U MaTeMaTHYeCKon
CTaTHUCTUKHU
Temal2.1 Copep:xaHue yueOHOro Marepuasia V3yyeHne K/1acCMUeCKOro onpezesieHust

JJIeMeHTbI TeOpHuHU
BepOSITHOCTeN

Co0bITHe, BepOSITHOCTb COOBITHS, CI0’KEeHWEe ¥ YMHOKeHHe BePOSITHOCTEH.
[ToHsiTHe 0 HE3aBUCUMOCTH COOBITUM. [IUCKpeTHasi CyyJaiiHasi BeJIMUMHa,
3aKOH ee pacripefiesieHust. YUCIoBble XapaKTepUCTUKN JUCKPETHON
c/lyyaiiHoM BesinuuHbl. [ToHsITHe 0 3aKoHe OO0/bIINX YMCell.

IIpakTHueckas padoTa

VcTopusi pa3BUTHSI TEOPHHU BEPOSITHOCTEH U eé poJib B pa3/IMuHbIX chepax
yeJi0BeueCcKoM Xu3HeJesaTebHOCTU. Kiaccuueckoe omnpe/iesieHre
BEPOSITHOCTU, CBOMCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe BepOsITHOCTEH.
BrruriciieHrie BeposiTHOCTel. PellieHre MpUK/IafHbBIX 3a/1au.

CamocTosiTe/TbHasA padoTa

BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TeopeMbl O CyMMe BepOSITHOCTEH.
PaccmoTpeHMe pyMepoB BbIUMC/IEHUS
BeposATHOCTel. PerieHne 3a1au Ha
BBIUKC/IEHHE BePOSITHOCTeN COOBITHH.
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BrinosiHeHue gomaiHero 3ajaHus no teme 12.1

PaboTa ¢ yueOHOI M CripaBoOuHOM MHbOpMarueii o TeMe: «CTaTUCTUUECKOE
onpejiesieHue BepoSITHOCTHW». Co3/jaHre TIpe3eHTalyy 10 TeMe:
«51.bepHyn». BhITIO/IHeHKe UCCIe0BaTeIbCKOr0O TIPOeKTa 110 TeMe:
«CxeMbl TIOBTOPHBIX UCMbITaHWM bepHyiny». PelieHne npukiaiHbIX 3aa4.

Copep)xaHHe yue0HOro MaTepuasa

O3HakoM/IeHHE C rnpeacTraB/JIeHNEM

Temal2.2
[TpencraBneHue JaHHBIX (TabJIUIBI, AMArPAMMBI, TpadMKK), reHepaabHast YHCJIOBBIX JAHHBIX U UX
JJ/IeMeHThI COBOKYITHOCTb, BEIOODKa, cpefiHee apudmMeTHueckoe, MefiiaHa. [ToHsTHe O XapaKTepPUCTUKAMU.
MaTeMaTH4YeCKOH 3a/lauax MaTeMaTUueCKOW CTaTUCTUKU. PellieHne npakTMyecKux 3a7jay Ha
CTAaTUCTHKH IIpakTHueckas pabora 00paboTKy UHC/IOBBIX JJAHHBIX,
VcTopust pa3BUTHSI CTaTUCTUKU U €€ POJIb B pa3/IMuUHbIX chepax BBIUMC/IEHHE UX XapPAKTePUCTHK.
yesI0BeueCKou Ku3HeAesaTeIbHOCTU. [IpecTaBieHre UiC/IOBbIX JaHHBIX.
PellleHre NpuK/IaZHbIX 3a/1a4.
KonTtposibHasi padora Ne 11 mo Teme «3eMeHThbI TEOPHUH BEPOSITHOCTEH U
MaTeMaTHUeCKOM CTaTUCTUKN».
Pa3zpgen 13
YpaBHeHusi 1 HepaBeHCTBA
CopepxaHue yueOHOro Marepuasa
Temal3.1 Aep y P

YpaBHeHUs U CHCTeMbI
yPaBHeHHI C JByMsI
nepeMeHHbIMHU

ParroHaibHbIe, UppaljMOHabHbIe, TIOKa3aTe/IbHble U TPUTOHOMeTPUUecKue
ypaBHEeHUsI U CUCTeMbl. PABHOCUTBHOCTh YpaBHEHUM, HEpaBeHCTB, CUCTEM.
OcHoBHbIe TIpHeMbI UX peliieHUs (pa3/ioXKeHre Ha MHOYKUTe/H, BBeJjeHUe
HOBBIX HeU3BeCTHBIX, MO/ICTAaHOBKA, Ipaduueckuii metos). [IpukiagHbie
3aZiaumn

[TpyMeHeHHe MaTeMaTUUECKUX METO/IOB ZIJisl PelleHUs CO/iepyKaTe/TbHbIX
3a/jau U3 pa3IMuHbIX 00/1acTell HayKW U MPaKTHUKU.

VHTepripeTaliysi pe3ysbTaTa, yueT peajbHbIX OrDAHUUYEeHHU .

IIpakTHueckas pabora

KopHu ypaBHeHUM. PaBHOCHIBHOCTL ypaBHeHuH. [Ipeobpa3oBaHue
ypaBHeHn. OCHOBHBIE ITPUEMBI pellleHus] ypaBHeHuM. PellleHue cucrem
ypaBHeHHH. Vcrnionb30BaHWe CBOMCTB M rpapMKOB (QYHKLMM [i/1s1 pelleHust
ypaBHEHUH.

CamocTosiTe/TbHasA padoTa

BrImosTHeHWe oMalltHero 3a7iaHus 1o TeMe 13.1.BoirosiHeHye

O3HakoM/ieHHe C IPOCTeNIIMU
CBeJIeHUSIMU O KOPHSIX ajire0panuecKux
yPaBHEeHUM, OHATUAMHU UCC/Ie/I0BaHNs
ypaBHEeHWI U CUCTeM ypaBHEHUH.
V3yueHue Teopyy paBHOCUJIBHOCTU
yPaBHEHUH U ee IIPUMeHeHUsI.
[ToBTOpEHMe 3aMCH pelleHus
CTaH/JAPTHBIX ypaBHEHWUH, [IPUEMOB
rpeoOpa3oBaHUs ypaBHEHUH [1/1s1
CBeJ/leHusI K CTaH/lapTHOMY YPaBHEHHUIO.
PerieHue parjioHa/IbHbIX,
VppaLMOHa/IbHbIX, TTOKa3aTebHbIX U
TPUTOHOMETPUYECKUX YPaBHEHUH U
cucreM. Vcrionb3oBaHre CBOMCTB U
rpadvkoB QPYHKLWN AJis pelleHust
ypaBHeHUH. [ToBTOpeHre OCHOBHBIX
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WCC/Ie[J0BaTe/IbCKOT0 IIPOoeKTa 1o Teme: «lVcciesoBaHve ypaBHeHUN U
HepaBeHCTB C ITapaMeTpoM». PaboTa c yueGHOI1 uTepaTypoii 1o TeMe:
«IloTepst KOpHeM B ypaBHeHUsiX». PellleHre ypaBHeHUM C mapaMeTpaMu.
PemeHnie HecTaHJapTHBIX YPaBHEHUN Y METO/bI UX pelleHusI.

Temal3.2

HepaBeHcTBa 1
CHCTeMbl HEPaBeHCTB C
ABYMSI

nepeMeHHbIMHU

CopepxaHue yueOHOro Marepuasia

ParvioHasibHbIe, UppaLjMOHa/bHbIe, TIOKa3aTe/lbHble U TPUTOHOMETPU-

yeckue HepaBeHCTBa. OCHOBHbIe MpHeMbl MX pelleHus. Vcnonb3oBaHue
CBONCTB M TpaUKOB (PYHKIMI TpH pellleHUM ypaBHEHWN W HepaBeHCTB.
Mertog uHTepBanoB. M300pakeHre Ha KOOPAMHATHOU TJIOCKOCTH MHO>KECTBa
pellleHW{ ypaBHEHWH M HepaBeHCTB C [IByMs IepeMeHHbIMH U UX CHUCTEM.
[Mpuknazgxbie 3afaun. [IpMeHeHre MaTeMaTHUeCKHUX METOJOB /IJisl pelleHust
CofiepKaTelbHBIX 337lad M3 pa3IMuHbIX o0jacTeld HayKu M TPAKTHKH.
VHTepnpeTaliysl pe3ysbTaTa, yueT peajbHbIX OrpaHUYEHUM.

IIpakTHueckas padoTa

PelieHrie HePaBEeHCTB C O/JHOW TiepeMeHHOM. PellleHre HepaBeHCTB METO/IOM
HMHTEepBaJIOB. PellieHune paljoHaIbHBIX, UPPALIMOHA/IbHBIX, TTI0Ka3aTelbHbIX,
norapuMUUeCKUX ¥ TPUTOHOMETPUUYECKMX HepaBeHCTB.

CamocToaTenbHasA pa60Ta

BeinosiHeHWe fomatiHero 3agasus no teme 13.2. JlokasaTesbCTBO
HepaBeHCTB. PellieHre ypaBHeHUI U HePaBeHCTB C [IBYMs IlepeMeHHbIMHU.
HepaBeHcTBa c nmapamerpamu. MccnenoBaHrie ypaBHeHUHA U HEPABEHCTB C
rapameTpamu. BelrosiHeHre KMCC/e0BaTe/IbCKOro NpoeKTa 110 TeMe:
«['padmueckoe pelieHre ypaBHeHUH U HEPaBEHCTBY.

KonTposbHast pabora Ne 12 110 TeMe «YpaBHeHUsI U HEPaBEHCTBa».

OsHakom/ieHHe C 00IMMH BOTIPOCAMH
pellieHNs HePaBeHCTB U UCTI0/b30BaHUe
CBOWCTB U rpaMKOB (QYHKLMI I1pU
pellieHH HepaBeHCTB. Pemienue
HEepaBeHCTB U CUCTeM HepaBeHCTB C
TIpYMeHeHNeM pa3UYHbIX CII0COOO0B.
[IprMeHeHre MaTeMaTUYeCKUX METO/I0B
[I/1s1 pellieHust coJiepyKaTe/lbHbIX 3a7,au U3
pa3IMuHbIX 06s1acTeil HayKy U
MpaKTHUKU. IHTepripeTHpoBaHue
pe3y/IbTaToB C yUeTOM peasbHbIX
orpaHuueHuil. HaxoxxeHue ombok B
rpeoOpa30BaHUsIX Y BEIUMC/IEHUSIX.
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3. YCJIOBUS PEAJTU3AIINY YYEBHOM AU CITUIL/TMHBI

3.1. MaTepua/IbHO-TeXHUYECKOe oDecreueHue

CrieniasibHbIe TTOMeI[eHUsT TIPeJCTaB/SIOT cO00M yueOHbIe ayAUTOPUM [Jis TIPOBE/IeHUs
3aHATHN BCEX BHU/OB, IIPeAYCMOTPEHHBIX 00pa3oBaTe/NbHOM TIPOrpaMMOM, B TOM UHCIe
TPYIIOBbIX M HWHJWBU/YaJbHBIX KOHCY/bTAl[MM, TEKYLero KOHTPO/JSI W MPOMEXYTOUYHOU
aTTecTalvy, a Takke TIOMELIeHUs /il CaMOCTOSITe/IbHOW paboThl, MacTepckue U jlabopaTopuH,
OCHallleHHble  00OpyZOBaHMEM, TEeXHHUUECKUMH Cpe/cTBaMKd OOy4YeHUs] ¥  MaTepHajaMHy,
YUUTBIBAIOIIIUMU TPeOOBaHUST MeKAYHAPOAHBIX CTAHAPTOB.

[omertieHust i CaMOCTOSTE/IbHON pabOThl 00OYYAIOIIMXCS OCHALEHbI KOMITbIOTEPHOM
TEeXHUKOW C BO3MOXXHOCTBIO TOJK/IOUEHMs] K HMH(OpPMaLMOHHO-TeJIeKOMMYHUKALMOHHON CeTH
"MuTepHeTr" U obecrieueHWEM JOCTyIla B 3/eKTPOHHYH WHGOPMAaIMOHHO-00pa30BaTeIbHYI0
cpeny oOpa3oBaTesibHOM OpraHU3alyu.

3.2. laopmariuoHHOe obecrieueHHe 00ydeHus.
OcHoBHas /iMTeparypa:

1. Anrebpa u Hayana aHamum3a : yueOHUK A1 10 -11 kmaccoB o6meo6pa3oBar. yupexxzaeHuii / [A.
H. Konmoropos u 1p.] ; nof pen. A. H. Konmoropoga. - 15-e usg. - M. : IIpocgeiienue, 2006. -
384 c. : un. - ISBN 5-09-014646-2 [['pud MOuH PD]

2. Kamunaus, A.FO. I'eometpusi. 10—11 kmacchl : yuebHoe mocobwue : [12+] / A.FO. KamunuH, 1.A.
TepéwmH. — Mocksa : MIIHMO, 2011. — 640 c. — Pexxum pocrymna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=63248. — bubmmorp. B kH. — ISBN 978-5-94057-
581-8. — TekcT : 3/71eKTPOHHBIM.

3. boromonioB, H.B. Anrebpa u Hauasa aHanu3a: yuyeOHoe Tocobue /fsi CpefHero
ripodeccroHambHOro obpa3oanusi / H. B. BoromonoB. — MockBa : W3gatensctBo FOpaiiT,
2020. — 240 c. — (TIpodeccronansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr :
snekTpoHHbIM // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449037.

4. BoromonoB, H.B. T'eomerpusi: yuyeGHOe mocobue [y cpegHero mpodecCHoHaNIBHOTO
obpasopanusi / H. B. boromonoB. — Mocksa : W3marensctBo FOpaibit, 2020. — 108 c. —
(TIpodeccuonansHoe obpa3zoBanue). — ISBN 978-5-534-09528-9. — TekcT : 371eKTPOHHBINA //
9BC HOpaiir [catiT]. — URL: https://urait.ru/bcode/449038.

JlonoTHUTe/IbHAS JIUTepaTypa:

5. Anrebpa ¥ Hauana aHaimu3a : yueOHUK Ay 10-11 k1. obirjeobpa3oBar. yupexkaenwii / [III. A.
AnvMoOB U fip. ; of, Hayu. pyK. A. H. TuxoHosa]. - 12-e usg. - M. : [IpocBeienue, 2004. - 383,
[1] c. : un. - ISBN 5-09-013631-9 [I'puc MOuvH PD]
6. JTroGewkmii, B. A. DneMeHTapHasi MaTeMaTHKa C TOUKW 3peHusi Bbiciiei. OCHOBHBIE TIOHSTHS :
yueOHOe TIocOOMe i cpefHero rpodeccroHasbHOTO obpa3oBanus / B. A. Jloberkuid. — 3-e
u3n. — MockBa: WM3parensctBo  FOpaiit, 2020.— 537 c.—  (IIpodeccronansHoe
obpa3zopanue). — ISBN 978-5-534-12055-4. — Tekcr : amekTpoHHbIi / DBC FOpaut [caliT]. —
URL: https://urait.ru/bcode/455968.
7. I'yce, B.A. Teomerpus: yuebHOe TiocOOMe [ cpegHero IpodecCHOHATLHOTO
obpa3oBanusi / B. A.T'yces, U. b. KoxyxoB, A. A.IlpokodbeB. — 2-e u3A., UCOpP. U AOM. —
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Mockga : M3garensctBo FOpaiit, 2020. — 280 c. — (ITpodeccronansHoe obpa3oBaHue). —
ISBN 978-5-534-08897-7. — Tekct : »3nektpoHsbiti // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/449003.

8. I'punmmnon, WM.D. DnemeHTapHble (GYHKUMM W uX rpadpukud : yuyeOHoe rocobue / W.D.
I'punwmnon, A.C. I'punwnos ; Tomckui ['ocysapcTBeHHbIM YHUBEPCUTET CUCTEM YIIPaB/IeHUS U
paauo3nekTpoHukd (TYCYP). — Tomck : TYCYP, 2017. — 91 c. : un. — Pexxum pocTtyna: 1o
noamvcke. — URL: https://biblioclub.ru/index.php?page=book&id=481019 . — bubmorp.: c. 88-
90. — TeKCT : 3/1eKTPOHHBIH.

9. Boromonos, H. B. Matematuka. 3agaun c pemenysimu B 2 4. Yacts 1 : yue6HOe mocobue fis
cpepHero npodeccuoHanbHOro obpa3zoBanus / H. B. boromonoB. — 2-e u3f., WCIp. U AOM. —
Mockga : M3garensctBo FOpaiit, 2020. — 439 c. — (IIpodeccronansHoe obpa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekct : »3nektpoHHbiti // OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/449007.

10. boromorsios, H. B. Matemaruka. 3afjauu ¢ peliieHUsiMU B 2 u. YacTe 2 : yueOGHOe 1ocobue
[U1s1 cpefiHero npogeccroHansHoro oopasosanus / H. B. BoromosnoB. — 2-e u3f., ucnp. v Jom. —
Mockea : WM3parenbctBo FOpaiit, 2020. — 320 c. — (IIpodeccronansHoe obOpa3oBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : snektpoHHbii // OBC HOpaitr [caiit]. — URL:
https://urait.ru/bcode/449036.
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHNSA YYEBHON

JVCITUTI/TMHBI

KOHTPOJIB H OéHKA pe3yJ/IbTaTOB OCBOEHHUA yqe6H0171 AUCHOUITVIMHBI OCYILIECTBJ/IAETCH B

rporiecce TpOBeJleHHs] TPAaKTUUYECKUX 3aHATHH,

TeCTUPOBAHUA,

d TdK)XXe BBIIIO/IHEHUSA

O6yqa}OLLU/IMI/IC${ WHAWBUAYa/IbHBIX 3a,an1/1171, IIPpOEKTOB, I/ICCJIE,E[OBBHI/IIZ.

Pe3synbTaThl 0CBOCHUA
y4eOHOH AMCHUTIMHBI

DopMBI 1 METO/AbI
KOHTPOJISI U OL€HKH
pe3y/IbTaToB 00yueHus!

B pe3ynbTraTe M3yueHusi yueOHOW AUCLUITMHBI «MaTeMaTHKa:
anrebpa 1 Hayajla MaTeMaTHYeCKOT0 aHan3a; TeOMEeTPHS»
oOyuaroryecst JO/DKHbI JOCTUUb C/IeAYIOIIUX pPe3ybTaToB:

* /IUYHOCMHbIE:
-c(hopMHUPOBAaHHOCTH MPe/ICTAB/IEHUI O MaTeMaTHKe Kak
YHUBEPCAJIbHOM SI3bIKe HayKH, CPeZICTBE MO/Ie/TUPOBaHMSI SBJIEHUIN
U TIPOLIECCOB, U/IesIX U MeTO/laX MaTeMaTHKHY,;
-MIOHVMaHue 3HAUMMOCTH MaTeMaTHKH /IJIs1 HAyUYHO-TeXHUUeCKOTO
niporpecca, chopMHUPOBaHHOCTh OTHOIIEHUS K MaTeMaTHUKe KakK K
yacTH 00I1IeuesIoBeuecKoi KybTypbl uepe3 3HAKOMCTBO C MCTOpUei
Pa3BUTHUSI MaTEMaTUKH, 3BOJTFOLIMEN MaTeMaTUueCKuX UJieu;
-pa3BUTHe JIOTUUECKOT'0 MBIIIeHUS], TIPOCTPAHCTBEHHOT O
BOOOpaXKeHusi, a/ITOPUTMUUECKON KYJIbTYPbl, KPDUTUUHOCTH
MBIIIJIEHUS] Ha YPOBHE, HEOOXOAUMOM [171s Oy ayIIeit
nipodhecCUOHATBHOM JIeTeTbHOCTH, JJ1s TIPO/IOJKeHUst 00pa30BaHust
Y caM0O00Opa3oBaHus;
-OBJIa/leHre MaTeMaTHUeCKUMH 3HAHUSIMU M YMEHHUSIMH,
He0OXOIMMBIMH B TIOBCE/IHEBHOW >XKU3HU, /I/IS1 OCBOEHUST CMEXKHBIX
€CTeCTBeHHO-HayUHbIX JUCLIUIIIMH U AACLUIIUH
npodeCCOHABHOTO 1MKJ/Ia, AJIS TT0/TyYeHus: 00pa3oBaHus B
obnacTsx, He TpeOyrOIMX yryOJIeHHOM MaTeMaTH4eCKon
TIO/ITOTOBKH;
-TOTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHC/IE
camMoo0pa30BaHMI0, Ha TIPOTSHKEHUH BCel KU3HU; CO3HATeTbHOe
OTHOIIIEHWE K HellpepLIBHOMY 00pa30BaHMIO KaK yCIOBHIO
yCIeLIHOM MpodeccroHa/IbHOM U 0011[eCTBeHHOU JesITe/TbHOCTH;

-TOTOBHOCTb U CTIOCOOHOCTh K CAMOCTOSITe/TbHOM TBOPUeCKOn 1
OTBETCTBEHHOM JIesITe/TbHOCTH;
-TOTOBHOCTh K KOJIZIEKTUBHOM paboTe, COTPYJHUUYECTBY CO
CBepCTHUKAMU B 00pa30BaTe/bHOM, 00I[eCTBEHHO T0JIe3HOH,
yueOHO-UCCIe[IoBaTe/IbCKOU, TIPOEKTHOM U JIPYTUX BUAAX
JlesITeNTbHOCTY;

* MemanpeomemHble:
-yMeHHe CaMOCTOSITe/IbHO OTpeieNiATh Le/iu [1esiTeJIbHOCTU U
COCTaBJIATh TJIaHBI [eATe/IbHOCTH; CAMOCTOSITE/TbHO OCYILIeCTBJISTS,
KOHTPOJIMPOBATh ¥ KOPPEKTUPOBATh [IeSITe/IbHOCTh; UCI0/Ib30BaTh
BCE BO3MOYKHBIE PeCYDPCHI AJIsl JOCTYKEHHS TIOCTaB/IeHHBIX Liefield 1
peanu3alivy TUIaHOB JiesiTe/TbHOCTH; BLIOKMPATh yCIleliHbIe
CTpaTeruu B pa3/MyHbIX CUTYyallWsIX;
-yMeHHe MPOIyKTHBHO 00I[aThbCsl U B3aUMOZEHCTBOBATE B MPOLieCce
COBMECTHOM [1esiITeJIbHOCTH, YUUTHIBATh MO3ULIUN APYTUX
YYaCTHUKOB JesiTe/TbHOCTH, 3((PeKTUBHO pa3peliaTb KOHGIUKTHI;

1. utepripetanus
pe3y/bTaToB HaO/TFOIeHUH
3a JIeSITe/TbHOCTBIO
00yuaroIuXCcs B TIpoOLiecce
OCBOEHHUS
obpa3oBaTe/bHOM
TIPOrPaMMBI.

2. CrapToBas AUarHOCTUKA
MOATOTOBKHU
o0yJaroluxcs 1Mo
LIKO/TBHOMY KYpCYy
MaTeMaTHKH; BLISIBIIEHHE
MOTUBALIUU K U3YUEHUIO
HOBOT'O MaTepuaria.

3. Teky1uii KOHTPOJIb B
dopme:

- CAMOCTOSITe/IbHBIX paboT
TI0 TeMaM pa3/iesioB
JVCLATUTHHBI;

- KOHTPOJIBHBIX PaboT 110
TeMaM pa3ZiesioB
JVICLIUTITHBL;

- TeCTUPOBAHHUS;

- momariHei paboTsr;

- 0TUéTa TIO MPO/ie/IaHHOM
BHeay/IUTOPHOU
caMocCTosITe/TbHOM paboTe
COTJIACHO MHCTPYKLIUU
(TipezicTaBeHMe TIOCOOMS,
TIpe3eHTarvu /OyKeTa,
MH(OPMaIMoOHHOe
COO0O0II[eHHe).

- ()POHTAILHOTO OTIPOCa;
- YCTHOTO 3auera;

- IMCHbMEHHOT'0 3aueTa;
- MaTeMaTH4ecKoro
JVKTaHTa;

- 3aLUTHI pedepaTa;

- CAMOCTOSITe/IbHOM
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-BJ/IaJieHHe HaBbIKaMH [103HABATeIbHOM, yueOHO-
WCCie/J0BaTe/IbCKOM M MPOEKTHOM JesiTe/IbHOCTH, HaBbIKaMU
paspeliieHus mpobJieM; CrIoCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITeJIbHOMY TOUCKY MeTO/IOB pelleHUs MPaKTHUYeCKUX
3aJa4, IPUMEHEHHI0 Pa3/IMUHBIX METO/IOB TMO3HAHHKS;

-TOTOBHOCTh U CITOCOOHOCTBH K CaMOCTOSITe/IbHOM MH(POPMAaI[MOHHO-
103HaBaTe/bHOM /leaTe/TlbHOCTH, BK/IHOUasi yMeHue
OpPHEHTUPOBATHCS B Pa3/IMYHbIX NCTOUHUKAX UH(POPMAaLUH,
KPUTHUECKU OL[eHUBaTh U UHTEPIPeTUPOBaTh MH(GOPMAI[HIO,
0Jy4aeMyt0 U3 Pa3/IMYHbIX UCTOUHHKOB;

-B/1aJieHue SI3bIKOBBIMHU CPeJCTBaMU: YMeHUe SICHO, JIOTUYHO U
TOUHO U3/1araTh CBOIO TOUKY 3peHMS, UCII0/Ib30BaTh afieKBaTHbIe
SI3bIKOBbIE CPEe/ICTBa;

-B/IaJileH1e HaBbIKaMU TT03HaBaTe/IbHOM ped/ieKCHUU KaK OCO3HAHUS
COBepIIaeMbIX [IeHCTBUI U MbIC/IUTETbHBIX MPOLIECCOB, UX
pe3y/ibTaTOB U OCHOBAHWH, rPaHUL] CBOETO 3HAaHUS U He3HaHUS,
HOBBIX TI03HaBaTe/IbHBIX 3a7lau U CPeZCTB /sl UX JOCTHDKEHHSI;

-11eJIey CTPEMJIEHHOCTD B TOMCKaX U TIPUHSTUN PelleHuH,
c000pa3uTeNbHOCTh U UHTYHILIWS, PAa3BUTOCTh TIPOCTPAHCTBEHHBIX
ripeJiCcTaB/ieHni; CTIOCOOHOCTh BOCTIPUHUMATEL KPACOTY U TapMOHUIO
MHDa;

* npedomemHble:
-c)OpMUPOBAHHOCTH TIPe/ICTaB/IeHU O MaTeMaTHKe Kak YaCTh
MHUPOBOM KYJIbTYPbl U MECTe MaTeMaTHKH B COBPEMEHHOU
LMBUTM3AI[1H, CITOCO0aX OTMMCAHUS sIBJIEHHH peaslbHOrO MUpPa Ha
MaTeMaTUueCKOM Si3bIKe;
-c(OpMHUPOBAHHOCTH TIPe/ICTaBIeHUI 0 MaTeMaTHYeCKUX TTOHSITUSX
KaK BaKHEeUIIIMX MaTeMaTUUeCKUX MO/IeIsIX, TI03BOJISIOUX
OTMCHIBATh U M3y4YaTh pa3Hbie TIPOLIeCChI U SIBJIEHUS; TOHUMaHHe
BO3MOXXHOCTH aKCMOMAaTHUYeCKOTr0 MOCTPOeHUs] MaTeMaTHyeCKuX
TeopU;
-BJ/IafleHre MeTO/laMH [I0Ka3aTe/IbCTB U a/ITOPUTMOB PellleHus],
yMeHHe UX TIPUMEHSITh, [IPOBO/JUTH I0Ka3aTe/lbHble PACCYKeHHUS B
XOZle pellieHust 3a/iau;
-BJ/IaJieHHe CTaH/IapTHBIMU TIPUeMaMHU PellleHUsT PAlliOHATbHbBIX U
MpparMoHATbHBIX, TIOKA3aTe/IbHbIX, CTeTIeHHBIX,
TPUTOHOMETPHUYEeCKUX YPAaBHEHUI U HEPaBeHCTB, UX CUCTEM;
HCII0/Ib30BaHKe TOTOBBIX KOMITbIOTEPHBIX MIPOTPaMM, B TOM UHCJIe
TSI TIOWCKA TIYTH pellieHus U WITFOCTPALUY PellleHrsl ypaBHeH!H 1
HEPaBeHCTB;
-c(hopMHPOBaHHOCTH TPe/ICTaB/IeHH 00 OCHOBHBIX TTOHSATHSIX
MaTeMaTHUeCKOro aHa/v3a U UX CBONCTBAX, BjlajleHHe YMeHUeM
XapaKTepu30BaTh MoBeJjeHre PYHKIIUM, UCTI0Th30BaHHe
T0JIyUYeHHBIX 3HAaHUH /1JIs1 OTIMCAHKUS Y aHa/TM3a peabHbIX
3aBHCUMOCTEH;
-B/1aJileHle OCHOBHBIMH TIOHATHSIMH O TJIOCKUX U
MPOCTPAHCTBEHHBIX TeOMETPUUECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHUS Pacrio3HaBaTh
reoMeTpuueckre (GUrypbl Ha UepTe)kax, MOZe/siX U B peaibHOM
MUpe; TIPUMeHeHre U3yUeHHbIX CBOWCTB reOMeTPUUYEeCKUX (GUryp U
dbopmyn /15 pellieHUs TeOMeTPUUeCKUX 3a/jau U 3a71au C
MPaKTUUeCKUM COZiep>KaHUeM;
-c)OpMUPOBAHHOCTbD TPe/ICTaBAeHUM 0 MPOLeccax U sIBeHUsIX,

pabOThI C KHUTOU U
JPYTUMH MaTepHasaMH.

4. I'ToroBas aTTecTaljyis B

dhopMe NMMCHLMEHHOTO
9K3aMeHa.

27




HMMEHOIIUX BepPOSITHOCTHBINA XapaKTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PeaJbHOM MHpPe, OCHOBHBIX MOHSTUSX
3/71eMeHTapHOM TeOpUH BepOSITHOCTeN; YMeHUW HaXOAUTb U
OLIEHWBATb BEPOSITHOCTH HACTYTUIEHUS] COOBITUI B TIPOCTEMUIIINX
MpaKTUYeCKUX CUTYyal[UsiX U OCHOBHbIE XapaKTepUCTUKH
C/Ty4alHbIX BEJINUMH;

-B/1a/leHle HaBbIKaMH MCII0/Ib30BaHUs TOTOBBIX KOMITbIOTEPHBIX
MPOrpamMM IIPU pelleHrH 3a/1au.

5. OBECIIEYEHUME OBPA30BAHUA /151 JINL C OB3 1 UTHBAJ/IN10B

Copepkanue mpocecCHOHANMBHOTO 00pa3oBaHMsl M YC/IOBHs OpraHu3aluv o0ydeHUs B
OI'BOY BO «MAI'Y» cTyzeHTOB (ciyliaresneil) C OrpaHUUeHHbIMA BO3MOKHOCTSIMU 3[0POBbSI
OTpeZie/IsIIOTCsl a/lanTHPOBaHHOW 0Opa3oBaTeslbHOM INpOrpamMmoii (Ipy Heob6XoAUMOCTH), a AJIs
WHBA/IM/IOB TaK)Ke B COOTBETCTBUU C MHUBHyabHOM MPOrpPaMMOM peabuInTalii UHBa/TH/A.

O6yueHue o ob6pa3oBaTe/bHOM MporpamMMe cpefiHero NpodecCHOHaNIbHOTO 00pa30BaHKs
CTY[EeHTOB (C/ymiaTesied) C OrpaHAYeHHBIMU BO3MOXKHOCTSIMH 37,0POBbSI  OCYLLECTBJISI€TCS
OI'BOY BO «MAT'Y» ¢ yueToM 0COOEHHOCTeH MCUX0(PU3NIeCKOro pa3BUTHS, UHIUBUIYATbHBIX
BO3MOXXHOCTEU U COCTOSIHUSA 3[J0POBbS TAKUX JIUL].

B ®I'BOY BO «MAI'Y» co3maHbl crielida/ibHble YCIOBHS /IS TTO/TyueHHs: 00pa30oBaHus
CTyZeHTaMH (C/1yliaTe/siMi) C OrPaHUYEHHBIMUA BO3MOXKHOCTSIMU 37J0POBBbSI.

[Tos coelManbHBIMU —YCJIOBUSIMH [JI1  TIOJyueHUs CpefHero MpoQecCUOHaNIbHOTO
obpa3oBaHMsl CTYJeHTOB (C/iyiaTesiell) C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH  3/[OPOBbBSI
MOHUMAFOTCSI YC/IOBUsSI 0OyueHWs], BOCITUTAaHWS W Pa3BUTHS TaKWUX JIWI, BK/IOYArOle B cebs
WCTIO/Ib30BaHue CrielhaibHbIX 00pa30oBaTebHbIX MPOrPaMM U MeTO/[0B 00yueHHsI ¥ BOCTIUTaHMUS,
CrelMabHbIX yueOHUKOB, yueOHbIX TIOCOOMM U AWJAKTHUECKUX MaTepHasioB, CrelaTbHbIX
TEXHUUECKUX Cpe/CTB 00yuyeHHs] KOJIJIEKTUBHOTO W  WHAWBUZAYAJbHOTO  I10JIb30BaHMS,
NpeJjoCTaB/IeHHe yCIyr accucTeHTa (TIOMOIIHMKA), OKa3bIBAIOLEro CTyZeHTaM (C/lyllaTesisiv)
HEOOXO[MMYI0 TEeXHUYEeCKyl TIOMOIlb, TIPOBe/leHHe TPYMMOBbIX W  WHAWBHUYaJbHBIX
KODPEKIIMOHHBIX 3aHSATHH, obecrieueHue goctyna B 3gaHus PI'BOY BO «MAI'Y» u apyrue
ycioBusi, 6e3 KOTOPbIX HEBO3MOKHO W/IM 3aTPYAHEHO OCBOeHHWe 00pa30BaTe/bHBIX TMPOrpaMM
JIULIAM C OTPaHUUeHHBIMUA BO3MOXXHOCTSIMU 37I0POBBbSI.

B mensx [fgocTymHOCTH TomydeHMss o0pa3oBaHUsl CTyJeHTaMm  (cC/yiiarensiM) C
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 3710poBbsi PT'BOY BO «MAT'Y» obecrieunBaeTcst:

- 7S ciyliarened C OrpaHUYEHHBIMU BO3MOXXHOCTSIMH 3[J0POBbSI TI0 CIYXYy YC/IYyTH
CypZorepeBoZiuMKa U obecrieueHre HaJ/Ie)KalliMU 3BYKOBBIMH CPeZACTBAM{ BOCIIPOM3Be/I€HHUS
vH(popMaLy;

- /11 CTyJeHTOB (ciyliaTesieil), HMeEIOLIMX HapylleHWs OIOpPHO-ABUraTebHOI0
anrapara, MaTepranbHO-TeXHUYeCKHe yCJIOBUSI obecrieunBarT BO3MO>XHOCTh
OecrpensTCTBEHHOTO [OCTyria B yueOHbIe TIOMEIIeHWs, CTOJIOBble, TyasjeTHble W [JpyTHUe
nomertienuss ®I'BOY BO «MAI'Y», a Takke uX TMpeObiBaHUSI B YyKa3aHHBIX TTOMeEIIeHHUSIX
(HanuYe MaH/yCoB, OPYYHeH, PaCIIMPeHHBIX [BEPHBIX TPOEMOB U IPYTHX TPUCIIOCOOTeHH).

OOpa3oBaHue CTy/eHTOB (c/lyiiaTesieil) C OrpaHAYeHHBIMH BO3MOXXHOCTSIMU 3/10POBbSI

MOJKeT ObIThb OpPraHM30BaHO KaK COBMECTHO C JPYTMMH CTyJeHTaMHu (C/IyliaTensiMi), Tak U B
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OT/Ze/bHBIX TpymIax. YUC/IeHHOCTh JIUL] C OTPAaHHUeHHBIMU BO3MO>KHOCTSIMU 3[J0POBBSI B YUeOHOM
rpyIiie yCTaHaB/IUBaAeTCA 40 15 uesioBek.

C yueroM o0coObIX TIOTpeOHOCTel CTyzeHTOB (ciyliatesneil) C OrpaHUUYeHHBIMHU
BO3MOXKHOCTSIMH 3710poBbsi PI'BOY BO «MAT'Y» obecrieunBaeTCsl Tpe/joCTaBieHHe YUueOHbBIX,
JIEeKI[MOHHBIX MaTepuasoB B 3JIEKTPOHHOM BU/IE.

C yueToM 0cOObIX MOTpebHOCTel CTyZeHTOB (C/yliaresieii) ¢ orpaHUUeHHBIMH BO3MOXXHOCTSIMU
3/10POBbsI TIPeZIyCMOTPeHa BO3MOXXHOCTb 00yueHUs 10 WHAWBUYaTbHOMY TUIaHy.
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