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1 ITosicHMTEJbHAHA 3aAMNCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE NMPUMEPHON MporpaMmbl 0011e00pa3oBaTeIbLHON
TUCUUIUIMHBL  MatemaTtuka Uit Npo(EeCcCCHOHAIBHBIX  00pa30BaTENIbHBIX  OpraHU3aIui,
pexomennoBaHHOH DI'AY «DUPO» B kauecTBe NPUMEPHOM NPOrpaMMbl JJIs peau3aliu
OCHOBHOU npodeccuoHanbHoil oopa3oBarensHoil nporpammbl CITO Ha 6a3e OCHOBHOTO 001IETO
oOpaszoBaHusi ¢ moiydeHueMm cpennero ooOpazoBanust (IIpotokonm Ne3 ot 21 wuroms 2015 r.
Perucrparmmonnsiii Homep penen3uu 385 ot 23 urons 20151, PTAY «DUPOy), ¢ yauetom OI'OC
CIIO mo crneumanbHOCTH:40.02.01.«IIpaB0 W opraHu3amus COIUAIBHOTO OOECICUCHUSI»
YTBEPKIEHHOTO TpuKa3oM MuHucTtepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepannn 12.
05. 2014 1. Ne508, u yueOHOTO TIJ1aHa IO CIEIIHATBLHOCTH.

ConeprxaHue mporpaMmMbl HAIPABJICHO HA IOCTUKEHUE CICAYIOMINX LIEJICH:
- obecrieuenne cHhOPMUPOBAHHOCTH MPEACTABICHUN O COLMATIBHBIX, KYJIbTYPHBIX U
HUCTOPHYCCKUX (paKTOpax CTAaHOBJICHHUS MAaTEMAaTHKU;

-o0ecIeyeHne C(bOpMHpOBaHHOCTI/I JIOTH4YCCKOTIO, AJIrOpUTMHUYCCKOTO n
MaTEMATHYCCKOTI O MBIIIIJICHU S,

- obecrnieueHrne cOPMUPOBAHHOCTH YMEHUMN NMPUMEHSATH MOJTyYEHHbIE 3HAHUS TIPU
pELICHUY PAa3IuYHbIX 3a/1a4;

- obOecrnieueHrne CHOPMHUPOBAHHOCTH IIPEJICTABICHUH O MaTeMaTHKE KaK 4YacTh
00IIeYeTOBEYECKOM KYJIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIFOIIICM OIUCHIBAThH U
U3y4aTh peaybHBIC IPOIIECCHI U SBIICHU.

[TpoMexxyTouHas aTTecTalus IIPOBOJUTCS B (hopme IK3AMeHA NO Umo2am usy4eHust
OUCYUNTIUHBL 8 KOHYE YUueOHO20 2004.

O01masi XapakTepucTHKA y4eOHOW AUCHUIIINHbBI

MatemaTuka  sBJIsETCS dbyHIaMeHTaIbHON o01ieo0pa3oBaTesbHON
JUCHUITMHON CO CIIOXHBIIUMCSI YCTOMUUBBIM COJEP)KaHUEM M OOIIMMHU TpeOOBaHUSMHU K
MOATOTOBKE 00 YJarOIITUXCS.

Copepxanue ydeOHOW AUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMH COJIEpKATEIbHBIMU JTUHUSMU O0yUCHHSI MAaTEMAaTUKE:

* anreOpanyeckas JTMHUSA, BKIIOYAIOIIasi CUCTEMATU3alMI0 CBEACHUI O YMCcliax; U3y4eHHe
HOBBIX M OOOOIIEHHE paHEee M3YUYEHHBIX Olepanuii (BO3BEJICHHUE B CTEICHb, M3BIICUCHUE
KOpHsI, Jiorapu(MHUpOBAaHUE, CUHYC, KOCHHYC, TAaHT'€HC, KOTAHT€HC M OOpaTHbIE K HUM);
U3Y4YCHHE HOBBIX BHJIOB YHCIIOBBIX BBIpAXKEHHH U (HOpMYI; COBEPIICHCTBOBAHUE
MPaKTUUYECKUX  HABBIKOB M BBIUMCIUTEIBHOW  KYJIBTYpHl,  pacllupeHue U
COBEPIIIEHCTBOBAHUE AITeOpandecKoro anmnapara, cChoOpMUPOBAHHOTO B OCHOBHOM IITKOJIE, U
€ro MPUMEHEHHE K PEIICHUI0 MaTeMAaTHUYECKUX U MPUKIAAHBIX 3a/1a4;

* TEOPETUKO-(QYHKIHMOHAIbHAS JMHUS, BKIIOYAIOIAs CHCTEMAaTH3alMI0 W PaCIIUpEeHHe
CBeleHU O (QYHKIUAX, COBEPILICHCTBOBaHHE TpaUUECKUX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMU HJIEIMH W METOJaMU MaTeMaTHU4YeCKOro aHaliu3a B 00beMe, MO3BOJISIOLIEM
UCCIICZIOBAaTh JJIEMEHTapHble (QYHKIMM ¢ pemaTh MNPOCTEHUIINE T'€OMETPUYECKHE,
¢dusnveckue u Apyrue NpuKIagHbIe 3a1a4H;



* JIMHUS YpaBHEHUH M HEPABEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUU U UCCIEIOBAaHUU
MaTeMaTHYECKUX MOJeNIel, TMepeceKaromascs ¢ alredpandyeckol W  TEOpPETUKO-
(GYHKIIMOHANBHON JIMHUAMM M BKIIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
anreOpanyeckux MpeoOpa3oBaHMM [JIsl pPELIECHUS YpPAaBHEHUM, HEPABEHCTB U CHUCTEM;
dbopmMupoBaHUE CIMOCOOHOCTH CTPOUTH W HCCIEAOBATh MPOCTEHIIINE MaTeMAaTHYECKUE
MOJIETTM TIPW PEIICHWW TPUKIAAHBIX 3a7a4, 3a7ad M3 CMEXHBIX W CICIHAIBHBIX
JUCIUTUINH;

* TeOMeTpHYecKas JIMHUS, BKIIOYAIOIIAsl HATJIsIHbIe TPEICTABICHUS O IPOCTPAHCTBEHHBIX
durypax W u3ydeHHEe HX CBOICTB, (OPMUPOBAHME U pPA3BUTHUE MPOCTPAHCTBEHHOTO
BOOOpa)XEHHUsI, pa3BUTHE CIIOCOOOB TI'E€OMETPUUYECKUX H3MEPEHHM, KOOPAMHATHOIO U
BEKTOPHOI'0 METO/IOB JUIsl pELIEHHS] MATEMATUYECKHUX U MPUKIIAJHBIX 3a/1ay;

¢ CTOXaCTU4CCKad JIMHWA, OCHOBAaHHAsA Ha Pa3BUTHHU KOM6I/IHaTOpHBIX YMCHHﬁ,
HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHUCCKUX 3dKOHOMCPHOCTAX OKPYXKAIOIICTO MHUPA.

MecTo y4eOHO# JUCUMIVIMHBI B Y4eOHOM IJIaHe

VYueOHnas JUCLATIIINHA «MaremaTuka» OTHOCHTCS K
0011e00pa30BaTEILHOMY IIUKITY U CIIYXHUT 0a30i JUIs MaidbHEHIIero u3y4yeHus: JUCIHUILINH
M0 CHEUaIbHOCTH
Nzyuaercs B | u |l cemectpax.
Pe3yabTaThl 0CBOEHMSI Y4€OHOM TUCIIUTIHHbBI

OcBoenme cojepxaHusi y4eOHOW AUCHUILTUHBI «Maremartukay 00ecleuyuBaeT JIOCTHKEHUE
CTYJIEHTaMU CIIEYIOIINX pe3yabmanmos:

b JIUYHOCMHbBLX.

C(bOpMPIpOBaHHOCTB Hpe,Z[CTaBJIeHI/Iﬁ 0 MAaTCMAaTHKC KaK YHUBCPCAJIbHOM A3BIKC HAYKHU, CPCACTBC
MOJICIINPOBAHUA SIBJICHUHN U IIpoHeCCOB, HACAX U MCTOAAX MATCMATHUKH,

ITIOHUMAaHHE 3HAYMMOCTH MaTeMaTHKU JUISL Hay4YHO-TEXHUYECKOIO rnporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTEMaTUKE KaK K YacTH OOIIeUeTOBEYECKOW KYIbTYphI
yepes 3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATHUKH, SBOJIIOIMEH MaTEMAaTUYECKUX UACH;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKECHHS, aJITOPUTMHUCCKON
KyIbTYpPbl, KPUTHUYHOCTH MBINUICHWSI HA  YpOBHE, HEOOXOAWMMOM I Oyaymieu
npodeccuoHaNIbHON AESITENLHOCTH, JIJISl POJIOKEHUSI 00pa30BaHUs K CaMOOOPa30BaHUS;

OBJIaJICHUE MATEMATHYECKUMU 3HAHUSAMHA U YMEHUSIMU, HEOOXOIUMBIMU B ITOBCETHEBHOM KHU3HHU,
JUISI OCBOGHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIMIUIMH U JUCIMIUIUH MPOQECCHOHATHLHOTO
UKJIa, [ TOJy4deHus oOpa3oBaHusi B 00JacTsIX, He TpeOyrommx yriayOaeHHOH
MaTeMaTU4e€CKON MOATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSHKECHUU
BCEH IKU3HU, CO3HATEIHLHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCHENTHON Mpo(deCCHOHAIBHOM U 00IIIECTBEHHOMN JESTeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUECKON M OTBETCTBEHHOM IEATEITLHOCTH,



TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B OOpa30BaTEIbHOM,
OOIIIECTBEHHO  TOJIE3HOM, y4eOHO-UCCIEAOBATENbCKOM, TMPOEKTHOM M  JIPYrux  BHUAAX
JIeSITEIILHOCTH

OTHOIICHHUC K HpO(beCCI/IOHaJ'II)HOI‘/II ACATCIIBHOCTU KaK BO3MOXHOCTH YYaCTUsS B pPCHICHHUU
JIMYHBIX, 06H.[CCTB€HHBIX, rocyaapCTBCHHLIX, O6H_[eHaL[I/IOHaJIBHBIX HpO6J’IeM;

M Memanpedmemnblx:

YMCHHUC CaMOCTOATCIBbHO ONPCACIIATL HCIN ACATCIBHOCTH W COCTABJIATH INIAHBI JCATCIbHOCTH,
CaMOCTOATCIIbHO OCYHICCTBIIATD, KOHTPOJIMPOBAThH n KOPPCKTUPOBATH ACATCIIBHOCTD,
HCIIOJIb30BAaTh BCC BO3MOZKHBIC PECYPCHI IJIA JOCTHIKCHUA IMOCTABJICHHBIX Leiaeu u pcaim3anuu
IIJIaHOB ACATCIBHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCIMU B PA3JIMYHBIX CUTYAIlHAX,

yMEHHE MPOJYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHON AESITENHOCTH,
YUUTBHIBATh MO3UIUH IPYTUX YUYACTHUKOB JEATENbHOCTH, 3 (PEKTUBHO pa3pemiaTh KOHPIUKTHI,

BJIaACHHNC HaBbIKaMHU HOBHElB&TGHBHOﬁ, y‘{C6HO'HCCHeﬂOBaTeHBCKOﬁ nu HpOGKTHOﬁ JACATCIIBHOCTH,
HaBbIKaMH Pa3pCIICHUA HpO6J’I€M; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIBHOMY IIOUCKY
MCTOOOB PCHICHUS MMPAKTUICCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUSI,;

TOTOBHOCTh M CHOCOOHOCTH K  CAMOCTOSATENbHOW  MH(OPMAIMOHHO-TIO3HABATEIHHOMN
JeSATeTbHOCTH, BKIIIOYAash YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX HWHOOpMaIUH,
KPUTHUYECKH OIIEHWBATh W WHTEPIPETUPOBATh WH(GOPMAIIHMIO, TOTYy4aeMyl U3 Pa3IM4HbIX
HMCTOYHUKOB;

BJIIAACHUC A3BIKOBBIMH CPCACTBAMU: YMCHHUC ACHO, JIOTMYHO H TOYHO H3JIaraTb CBOIO TOYKY
3pCHUs, UCITOJIL30BATE aICKBATHLIC SA3BIKOBBIC CPCIACTBA,

BJIQ/ICHHE HABBIKAMH TO3HABATEIbHOU pe(IEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUN H
MBICITUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUIL CBOETO 3HAHMS W HE3HAHMS,
HOBBIX ITO3HABATENIbHBIX 33J1a4 U CPEIACTB ISl UX JOCTUKEHUS;

LEJEYCTPEMJIEHHOCTh B TOUCKAX W NPHUHATHH pEUIeHHH, cooOpa3uTeNbHOCTh W UHTYMIIMS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IPEACTABICHHM; CIHOCOOHOCTh BOCHPHUHUMATh KpacoTy H
TapMOHHIO MUPa;

* NPEOMEMHbBIX:

c(hOpMHUPOBAHHOCTh TPEACTABICHUNA O MaTeMaTHKE KaK YacTH MHPOBOW KYIbTYpbl M MECTE
MaTEMaTUKA B COBPEMEHHOW IMBWIIM3AINH, CIIOCO0AX ONMUCAaHUs SBJICHUHN peallbHOTO MHUpa Ha
MaTeMaTUYECKOM S3bIKE;

C(l)OpMI/IpOBaHHOCTb HpG)ICTaBJ'ICHI/Iﬁ (6] MaTeMaTHUYECKUX TIOHATHUSIX KaK  Ba)KHEHMIIIUX
MAaTEMaTHYCCKUX MOJCIIAX, MO3BOJIAIOIINX OIMUMCBIBATE U U3y4YaTh PA3HBIC ITPOLUCCCHI U ABJICHUSA;
IMOHUMAHHUC BO3MOKHOCTH aKCHOMATUYCCKOI'O IMOCTPOCHUA MAaTCMATHYCCKUX TCOpHﬁ;



BJIAACHUC MCTOAAMHU NOKA3aTCIILCTB U AJITOPUTMOB PCIICHUA, YMCHHUC UX IIPUMCHATDH, IIPOBOJAUTDH
A0Ka3aTCJIbHBIC PACCYIKACHHUA B XOAC PCHICHUSA 3a/1aY,

BJIaACHUC  CTAHAAPTHBIMHU  IpUCMAMH  PCHICHHA  pPAallMOHAJIbHBIX W  HUPpAalHUOHAJIBHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCTPHUYCCKHX ypaBHeHI/Iﬁ N HCPABCHCTB, HX CHCTCM,
HCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMM, B TOM HHUCJIC IJIA ITOMCKA IMYTU PCHICHUA U
HIUIFOCTPpAIUN PCIICHUA ypaBHeHI/Iﬁ 1 HCPAaBCHCTB,

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTE€MaTHYECKOrO aHaliu3a M HUX
CBOICTBaxX, BIQJCHHE YMEHHUEM XapaKTepU30BaTh TOBeACHUE (YHKIIMI, HCIOIb30BaHHUE
MOJTYYECHHBIX 3HAHUM JJ1s1 OMMCAHUS U aHAJIN3a PEATTbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMM MOHSATUSMU O IUIOCKUX U MPOCTPAHCTBEHHBIX '€OMETPHUUECKUX (PUrypax,
UX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHUS pacro3HaBaTh r€OMETpUUYECKUE (PUTYPBI
Ha YyepTexax, MOACIAX U B peaJbHOM MHUPE; IPUMEHEHUE U3YYEHHBIX CBOMCTB N€OMETPUYCCKUX
buryp u Gopmy: Ul pelIeHuss TeOMeTPUUYECKHX 3ajad U 3a/1a4 ¢ MPAKTUYECKUM COJepKAHUEM;

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUA O TMpoIleccax W SBICHUAX, WUMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEAIBHOM MHUPE, OCHOBHBIX TOHSTHAX
AJIEMEHTApPHOM TEOPUHM BEPOATHOCTEW; YMEHHMH HaXOJIUTh M OLEHUBATH BEPOSITHOCTH
HACTYIUJICHUS! COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIyYalHBIX BEJIMYMH; BJIaJICHUE HABBIKAMHU MCIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM
IIpY PELLICHUHU 3a7a4



2. CTPYKTYPA U COJIEP)KAHUE YYEFHON TUCIUILINHBI

2.1. O0beM y4eOHOW JUCUUIJIMHBI U BUAbI Y4eOHOH padoThl

Bun yuebGHOM paboThI O0beM yacos
MaxkcumainbHasi yueOHast Harpy3Ka (Bcero) 351
OO0s3aTenpHas ayIUTOpHas yaeOHas Harpy3Ka (Bcero) 234

B TOM YHCIJIC:

IIPAKTUICCKHUC 3aHATHA -

CamocTrostensHas pabota oOyuatomerocs (Bcero) 117

B TOM YHCIJIC:

BHEAYyIUTOPHAs CaMOCTOSTeIbHAs paboTa 116

KOHCYJIbTAIlUN 1

Wtorosas aTTectanus - 3K3aMEH BO 2 CEMECTpE




2.2. TemaTH4ecKHuil JIAH U coep:KaHUe Y4eOHOH NUCHMIVIMHBI «MaTeMaTHKa»

HaunmeHoBaHue pa3aeson Coaep:kanune y4eOHOIo MaTepuaJa, JjadopaTtopabie padoThl 1 OBLeM 1ACOB YpoBenn
U TeM NPAKTHYeCKHE 3aHATHS, CAMOCTOATEIbHAs padoTa 00yYaAIHNXCH OCBOCHHU
1 2 3 4
PA3JIEJI 1. AJITEBPA 122
Coaep:xkanne y4yeOHOro marepuaja: JleiiCTBUTENbHbBIE YHUCIA.
[TpubnuxeHHsle BeUMCICHU. PaloHanbHble YypaBHEHUS M HEPaBEHCTBA.
Meton unTepBanoB. AnreOpandeckue npeoOpa3oBaHUs MaTEeMAaTUYECKUX 12
BBIPa)KCHUM.
Tema 1.1. Pa3Butue Ilpakmuueckue 3anamusn HE IIPEAyCMOTPEHO 2
TIOHATHS O YHCTIE. JlabopaTopHast paboTa HC MPEAYCMOTPCHO
KonTponbsHas pabota HE NIPENYCMOTPEHO
Camocmoamenvnan paooma
CucreMbl palluOHAIbHBIX YPaBHEHHUI U HEPABEHCTB (pelieHue 3a1a4). 6
Maremartrka BOKpYT Hac (COOOIICHHE)
Koncynbranus HE IPEAYCMOTPEHO
Conep:xxkanue y4yeOHOro MarepuaJia: Kopan u crenenu. Kopuu
HATypAIbHOW CTENEHWM W3 YHWCIa M HX CBOWCTBa. HMppauuoHanbHbie
ypaBHeHus. [IpreMbl ux pemenus.
CreneHu ¢ palMOHAIBHBIMU MOKA3aTEIMU U UX CBoMcTBa .CTeneHu
C ICUCTBUTENIBHBIMU MOKa3aTeasIMU. [[eMCTBUS CO CTENEHAMU 16 2
Jlorapudm uymcina u ero cpoiicTBa. OCHOBHOE JOrapupMUYECKOe
Tema 1.2. KopHu, TOXJ1eCTBO. JlecaTnuHble U HaTypanbHble Jorapudmsl. [IpaBuna neiictBuit
CTETIEHH ¥ JTIOTapHAMEL. ¢ norapupmamu. Ilepexoq k HOBoMYy ocHOBaHuio. Jlorapupmuueckue
ypaBHEHUs U HepaBeHCTBA. OCHOBHbBIE TPUEMBI UX PELICHUS.
Ilpakmuueckue 3anamusa: Pelienre MppallMOHAJIbHBIX YPaBHEHUM 2

JlabopaTopHast paboTa

HE NPEyCMOTPEHO

KonTponbHas pabota

HE MPEyCMOTPEHO

Camocmoamenvuas paboma

14




CBoiicTBa KOpHS HATYpaJIbHOU CTETICHH M3 YHCIa (MMaMsITKa).
CBoiicTBa CTENEHHU C JEHCTBUTEIbHBIM MTOKa3aTeeM (pelieHue 3a1ay).
Cucrembl JorapupmMuUecKux ypaBHEHUN.( pelIeHHe 3a1a4)

Koncynbranus

HE MPEyCMOTPEHO

Tema 1.3. ®yHkuu, ux
CBOICTBa U rpaduKH.

Conepxanne ydyeOHoro wmarepuana: @Dyakuuu. OO6nacTh
onpeseleHuss M MHOKeCTBO 3HaueHHH. CnocoObl 3afaHus (YHKIHH.
I'pa¢puk  ¢yHKuMu, mnOCTpoeHHE TIpadukoB  (QyHKUMHA, 3aJaHHBIX
pa3nuuHbIMU criocobamu. CBoilcTBa (yHKIMU: MOHOTOHHOCTb, YETHOCTD,
HEYETHOCTh, OTPAHUYEHHOCTh, NEPUOAUYHOCTE. [IpoMexxyTKH Bo3pacTaHus
U yObIBaHUS, HauOojblllee M HauMeHbllee 3HadeHusd. CreneHHas,
nokasarejbHas, Jjorapupmuueckas WU TPUTOHOMETpUUYECKHE (YHKLUH.
[ToxazarenpHple ypaBHEHHs M HepaBeHCTBA. (OCHOBHBIE NIPUEMBI HX
pereHus.

[Tpumepsl (PYHKIMOHANBHBIX 3aBUCMMOCTEH B peabHBIX IpoLeccax u
SBJICHUSIX.

[IpeobpazoBanue rpaguKoB: MapaIebHbIN NepeHoc, PACTKEHUE U

CKaTHe BJIOJIb OCEN KOOpAMHAT.

16

Ilpakmuueckue 3anamun 'padruyeckuil METON pelIeHUs YpaBHEHUH U
HEPABEHCTB: UCMOJb30BaHUE CBOMCTB U TpadukoB pyHkumii. [Tloctpoenue
rpaduKoB QYHKITHIA.

Jlaboparopnas paborta

HE MIPEAyCMOTPEHO

KonTponbsHas pabora

HE TPEeyCMOTPEHO

Camocmoamenvnasn paboma

[Ipeo6pazoBanue rpapukoB GyHKUU. (pucyHkn). CucteMsl
MOKa3aTeJIbHBIX U JIOTapu(PMUYECKUX YPABHEHUN U HEPABEHCTB (peIIeHHe
3a1a4)

14

Koncynbranus

HE TIPEyCMOTPEHO

10




Tema 1.4. OcHOBEI
TPUTOHOMETPHH.

Conep:xanne yueOHOro marepuasa: Paguannas mepa yria. Cunyc,
KOCHUHYC, TAHT€HC M KOTaHreHc uucia. OCHOBHbIE TPUTOHOMETPUYECKUE
ToxkaecTBa. [lepuoanyHOCTh TpUrOHOMETpUUYECKUX (YHKUUNA. DOpMYIIbI
npuBeaeHus. PopMysbl CIOXKEHUs (CHHYC, KOCUHYC M TaHT'€HC CYyMMBbI U
pa3HOCTH JBYX yrjoB). DopMyibl YABOEHHOro aprymeHTa. ®opmyibl
NPOU3BEACHUS U CYMMBbI TPUTOHOMETPUYECKUX () YHKIUH.

OOpatHble TpuroHomerpuueckue (yHkuuu. TpuroHomerpuyeckue
YPaBHEHMsI M HEpaBEHCTBA. OcCHOBHBIE ~ TIIPUEMBI  PELICHUSA
TPUTOHOMETPUYECKUX YypPAaBHEHUHW M HEPABEHCTB. TpUTOHOMETpHUS B
NPUKIAJIHBIX 3a/1a4ax.

32

Ilpaxmuueckue 3anamusn: TpUroHoOMeTpu4ecKue QyHKIUH.
[IpeoOpazoBaHusi TPUTOHOMETPUUYECKHUX BhIpaXXKeHUU. Brraucienue
3HAYCHHUM TPUTOHOMETPHUECKUX QyHKINH. Pemenne
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB.

JlaGopaTtopnas pabota

HE TIPETyCMOTPEHO

KonTponsHas pabota

HE MIPEAyCMOTPEHO

Camocmoamenvuas paboma

HcTopus TpuroHometpuu (cooduieHue). DopMyIibl IPOU3BEICHUS U
CyMMBI. (aMsTka). DopMyJibl MOJOBUHHOIO apryMeHTa (IamsTKa).
CuctemMbl TPUTOHOMETPUUYECKUX YpaBHEHUM (MTpe3eHTAIH).

10

Koncynpranus

HE MPEAyCMOTPEHO

PA3JIEJI 2.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEMN

Tema 2.1. DneMeHTBI
KOMOWHATOPHKH.

Conepxanne yuyeOHOro wmarepuasna: (OCHOBHbIE TOHATHS
KOMOMHATOPUKH. 3aJa4d Ha MOJACYET Yucia pa3MElIeHUM, NepecTaHOBOK,
COYETAHUM.

1,2

11




Ilpaxkmuueckue 3anamus
KomOunaropusie 3anaun. Penenue 3a1au Ha nepebop BapuaHTOB.

2

JlaGopaTtopnas pabota

HE TIPEeTyCMOTPEHO

KounTpomnsnas padota

HE TIPEeTyCMOTPEHO

Camocmoamenvnasn paboma
KoMOuHaTOpuKka Kak pas3ien MaTeMaTHKu. (Ipe3eHTaIus)

2

Koncynbranus

HE TIPETyCMOTPEHO

Tema 2.2. DineMeHTBI

Conep:xkanne yuyeOnoro wmartepuana: CoObITHEe, BEpOSTHOCTDH
coobiTua. Buasl coOwituii. HezaBucumocTh coObITHH. BeposTHOCTH
coObITHs. Cll0KEeHHE U YMHOKEHUE BEPOSITHOCTEN.

[IpakTrueckue 3aHATHs

HE IPETYCMOTPEHO

JlaGopaTtopnas pabota

HE TIPETyCMOTPEHO

. 1,2
TCOpHH BEPOATHOCTCH. KonTponsnas padota HE IIPEyCMOTPEHO
Camocmoamenvnasn paboma 4
Teopust BEpOSITHOCTEH KakK pa3ziesl MaTeMaTUKU. (TPe3eHTalINsl)
KoncynbTanus HE IPEAYCMOTPEHO
Coaep:xkanune yueOHOro Marepuasa: IIpencraBnenue
MaHHBIX(TaOMUIBI, AWarpaMMmbl, rpaduky). 3agaud  MaTeMaTUYeCKON 4 1,2
cratuctTuku. O000IIIEHNE U CUCTEMATU3ALINA 3HAHU.
Tema 2.3. DnemeHTI Ilpakmuueckue 3anamus 5
MaTeMaTHICCKON Perenye npakTU4ecKux 3a1a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOOB.
CTaTHUCTUKH.

JlabopaTopHast pabota

HE TPEyCMOTPEHO

Konrtponpsnas pabora

HE IPEyCMOTPEHO

12




Camocmoamenvnasa padboma Matematudeckas CTaTUCTHKA (TIPE3EHTALINSA)

4

Koncynbranus

HE TIPEeTyCMOTPEHO

PA3JIEJI 3.

HAYAJIA MATEMATUHYECKOI'O AHAJIM3A

68

Tewma 3.1. IIpousBogHas
byHKIHH.

Conep:xxanne y4yeOHOro MarepuaJja: IIpenen  dyHkIUU.
[TpousBonnas. Ilonstne o mnpousBogHOM QyHKIMK. HenpepsIBHOCTH
¢yakuuu. [lpon3BogHbBIE CyMMBI, Pa3HOCTH, NPOM3BEIEHUS, YAaCTHOTO.
[Tpon3BoIHbIE OCHOBHBIX 3JIE€MEHTAPHBIX (YHKIWN, TPUTOHOMETPUUECKUX
byakumi, tuddepeHnupoBaHre CI0KHBIX (YHKITHH.

12

Ilpakmuueckue 3anuamun IlpuMeHnenne npaBuwi u Gopmyn
b depeHITUPOBaHUS TSl HAXOXKIEHUS TPOU3BOIHBIX AIIEMEHTAPHOM
(byHKIIUY, TPUTOHOMETPUYECKUX DYHKITUH.

Jlabopartopnas pabota

HE TPEyCMOTPEHO

KonTpomnsHas padota

HE TIPETyCMOTPEHO

Camocmoamenvnasn paboma

[TocnenoBarenbHOCTH. CIIOCOOBI 3a/IaHUS U CBOMCTBA YUCIOBBIX
nocJeioBaresbHOCTeH (coobmenue). [TonsaTue o mpemerne
nocsenoBarenbHocTy (mouck B MaTepuere). CymmupoBaHue
MOCJIe/IOBaTEeNIbHOCTEH. beCkoHeUHO yOBIBaroIas reoMeTpuIecKast
nporpeccus u ee cymma (ciaiipl). @opMyIbl U MpaBuiia
muddepeHIpoBanus (mamMsTKa)

KoHncynpranus

HE TPEeyCMOTPEHO

Tema 3.2. [Ipunoxenue
MIPOU3BOJTHOMU.

Conep:xxanue yueOHOro MmarepuaJjia: ['eoMeTpru4eCKUil CMBICT
MIPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIHH.

Ilpakmuueckue 3anamun: PU3NUECKUN CMBICIT IIPOU3BOIHOM.

13




JlaGopaTtopnas pabota

HE TIPEeyCMOTPEHO

KonTponsnas pabora

HE IPEyCMOTPEHO

Camocmoamenvnas padoma I1puGnkeHHbIE BBIYUCICHUS C TIOMOIIBIO
POU3BOJIHOM. (MaMsTKa, Moadop 3a/1ay).

4

Koncynbranus

HE IIPEyCMOTPEHO

Coaepxanue y4eOHOro MaTepuaga: DKCTPEMYyMbI G YHKIIUH.
Bropas npou3BoHas, ee reoMeTpudecKuil 1 GU3MUECKUNA CMBICIL.
[IpuMeHeHne MPOn3BOAHON K UCCIIEIOBAHUIO (DYHKITUN U TOCTPOCHUIO

. 12 2
rpaduxoB. [Ipumeps! UCTIONB30BaHUS TPOU3BOAHOMN I HAXOXKICHUS
HAWTYYIIIETO PEIICHUs B MPUKIIAIHBIX 3a1a4ax. HaxoxaeHne ckopocTu st
npoiiecca, 3aJaHHoTo (hopMyon U rpauKOM.
Ilpakmuueckue 3anamus Haubomnbliee 1 HAMMEHbIIIEE 3HAYCHUS 9
Tema 3.3. MccnenoBanue | gypxuum Ha OTpe3Ke.
bynxunn IOMOIIBIO JlaGoparopuas padora HE TIPENYCMOTPEHO
NPOU3BOIHOM.
KonTponbsHas pabota HE MPETyCMOTPEHO
Camocmoamenvnaa padboma Touku MUHUMyMa U MaKCUMyMa (DYHKIIMU
(mamstka). [I[puMeHeHUE TPOU3BOTHON K UCCIAEAOBAHUIO PYHKIIUU U 6
NOCTPOCHHIO TpadUKOB (3aueTHasi paboTa).
KoncynbTanus HE IPEAYCMOTPEHO
Conep:xkanue yueoHoro marepuana: [leppoobpasHas u HHTETpall.
OrnpeneneHHbI unrerpai.  ®dopmyna  Herorona—IJleliOHuma.
Tema 3.4. [lepBooOpaznas peA P PMY !
[TpuMeHEeHHME OMPECIICHHOTO HHTerpaja Ui HAXOXIACHHS IUIOMIAIH 8 2,3

1 UHTETpa.

KPUBOJIMHEWHOH Tparneuuu. [Ipumepsl npuMeHeHus: nHTerpaia B U3nKe u
T€OMETPHH.

14




Ilpakmuueckue 3anamun lpumenenue npaBui U Gopmys
WHTETPUPOBAHUS JIJIs1 HAXOKICHHS HEOMIPECICHHOTO U ONIPEAEIEHHOTO
uHTEerpanoB. [nomans KpUBOJIMHENHON Tpanenuu

Jlaboparopnas padota

HE TIPEyCMOTPEHO

KounTponsnas padota

HE TIPEeTyCMOTPEHO

Camocmoamenvnasa padooma OObeMbI Tel BpailleHus (MaMsITKa, TeCT)

4

KoHncynpranus

HE TIPEyCMOTPEHO

PA3JIEJIL 4.

I'EOMETPUA

112

Tema 4.1. [Ipsimbie
Y IJIOCKOCTH B
MPOCTPAHCTBE.

Conepxanne y4yeOHOro MarTepuaja: [LtanumeTtpus.
Crepeomerpus. Axcuombl ctepeomeTpun. OcHOBHBIE (UTYyphl B
npoctpancTBe. [lapannensHOCTh mpsAMONM KM IOocKoCcTH. [lapamnensHOCTh
iockocTel. IlepnenIuKyasapHOCTh NpsAMOi U I1ockocTy. Ilepnenaukymsp
Y HakJIOHHasA. JIByrpaHHbBIA yroj. Yroyl MeXAy IpsSMOU U IUIOCKOCTBIO.
Yroa Mexay mIockocTaMu. [lepreHIuKyISIpHOCTD IBYX INIOCKOCTEM.

18

2,3

Ilpakmuueckue 3anamus

[Ipumenenne GpopmMy TUTAHUMETPHUH JIs PEIICHUS PACUETHBIX 3a/1au.
[TapannenpHOCTh NPSAMOU U INIOCKOCTH, ABYX IUIOCKOCTEN. B3aumHoe
pacnoJIoAKEHHUE ABYX NPSIMBIX B TPOCTPAHCTBE.

Jlaboparopnas paborta

HE MPEAyCMOTPEHO

KonTponbsnas pabora

HE TPEeyCMOTPEHO

Camocmoamenvnasa paboma ['eoMeTpus Ha IIIOCKOCTHU (TIPE3ECHTALIMS).
['eomeTpuueckue mpeodpa3zoBaHMs MPOCTPAHCTBA: ApAJLIEIbHbIN epeHoc,
CUMMETPHUSI OTHOCUTEIBHO TUIOCKOCTH (3a4eTHas pabora). [lapamnensHoe
npoekTupoBanue. [lnomans oproronansHoi npoekuuu (cooOiieHue).
N300pakeHne nNpocTpaHCTBEHHBIX GUTYp (PUCYHKH). Y IMBUTENbHAS

12
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MaTeMaTHKa (JOKIan).

Koncynbranus

HE IPEyCMOTPEHO

Tema 4.2. MHOTOTpaHHUKH
U IUTOIIAN UX
ITIOBEPXHOCTEM.

Conep:xxanne yueOHOro marepuajga: MHOToOrpaHHUKU. DJIEMEHTHI
MHOTOTpaHHUKA: BEpIIMHBI, pebpa, rpaHu. MHOrorpaHHble  YTJIbL.
Brlnykible MHOTOTpaHHUKH.

IIpusma. Ilpsamas m HaknoHHas npusma. [IpaBwibHas mnpusma.
[Mapannenenunen. Kyd. Cummerpuu B kyOe, B mapamienenunene. [Inomanp

OOKOBOH U MOJIHON MOBEPXHOCTH MPU3MBI. 12 2
[Mupamupna. IlpaBunpHas nupamuga. Anodema. YcedeHHas

nupamuga. Terpasap. Ilmomanp OOKOBOH M IMOJHOM IMOBEPXHOCTH

MUPAMUIBI.
CeueHust MpU3MBI U TUPAMUJIBI.
[IpaBuUsIbHBIE MHOTOTPAaHHUKH (TETPAdIp, KyO, OKTadIp, NOACKAdIP U

HKOCadIP).

Ilpakmuueckue 3anamusn: PemeHnue 3amad Ha HaXxO0KJCHUE 5

TCOMCTPUYICCKUX BCIMYUH MHOT'OIPaHHHUKOB.

JlaGoparopnas pabota

HE TPEeyCMOTPEHO

KonTponbsHas pabora

HE TPEeyCMOTPEHO

Camocmoamenvnas paboma Bubl U SJIEMEHTBI
MHOTOTpaHHUKOB (Tipe3eHTanus). Cummerpus
MHOTOTPaHHUKOB (Tipe3eHTalus ). 3rotosienue pa3BepTku U
MOJI€JIN MHOTOTPaHHUKA (MOJ/IeJIN MHOTOTPAHHHUKOB).

KoHncynbranus

HE TIPEeTyCMOTPEHO

16




Conep:xxanne y4eOHOro MarTepuaJia: Hwiuaap W KOHYC.
OcHoBaHmMe, BbICOTa, OOKOBas IMOBEPXHOCTh, OOpasyrolas, pa3BepTKa.

VYceuennsit xkonyc. lllap u cdepa. Ceuenus ten Bpamienus. [lnomans 8 2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH TeJ BpalleHus .BrucanHbie 1 onrcaHHbIe
MHOTOTPaHHUKH.
Ilpakmuueckue 3anamus  PeuieHue 3a7ad = Ha HaXOXICHHE
Tema 4.3. Tena reOMETPUUYECKUX BEJTMUUH TEJ BPAILCHHUS. 6
BPaICHHA 1 JlaGoparopHas paboTa He IIPelyCMOTPEHO
TJIOIAIA UX
TIOBEPXHOCTEH. KontponbHas pabora HE MPETyCMOTPEHO
Camocmoamenvnaa paboma VI3roToBIEHUE DPA3BEPTKU U MOJECIU TEI
BpaimieHus (Monenu). Bennkue MateMaTHKH MPOULIOTO U COBPEMEHHOCTH 6
(mouck B HTEpHETE, COOOUIEHMS).
Koncynbranus HE PEAYCMOTPEHO
Coaep:xkanne yyeoHoro marepuana: OObeM U ero U3MEpeHHE.
®opmynel 00beMa TpU3MBL B HIIHHAPA. POpMynbl 00beMa MUPAMHIBI U 4 5
KoHyca. @opmyna obObema mapa. [lomobue Tten.OTHOUIEHUS MUIOIMIAAEH
MTOBEPXHOCTEH U 00HEMOB MTOTOOHBIX TEIL.
Ilpaxmuueckue 3anamusa Beraucieane 00bEMOB MPOCTPAHCTBEHHBIX TEIl. 5
Tema 4.4. O6BEMEI [Tonobue Te.
MHOTOTPAaHHHKOB U Tell Jlaboparopnas pabota HE TPEeyCMOTPEHO
BpaleHus
KonTponsHas pabota HE MPEeTyCMOTPEHO
Camocmoamenvnasn paooma. O0HeM U €ro U3MEPEHUE (MaMITKA). 5
['eomeTprueckue Tela U UX XapaKTePUCTUKH (3a4€THas paboTa).
Koncynbranus HE IPEAYCMOTPEHO
Tema 4.5. Conep:xxanue yuyeOHOro marepuaJja: [IpsimoyronpHas (mekapToBa) 12 2
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Koopaunatsl u
BEKTOPHI.

cucTemMa KOOpPAMHAT B IpocTpaHcTBe. PopMyna pacCTOSHUAS MEXAY ABYMsI
TOuKamH. YpaBHeHus cheprl. KoopauHaThl cepeiMHbI OTpe3Ka

Bekrtopel. Monynbs BekTopa. PaBeHcTBo BekTOpoB. CrokeHue
BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. KoMIulaHapHBIE BEKTODBI.
Pasnoxxenne BekTopa mo HampasiaeHusM. KoopaunHatsl Bektopa. [[nmnHa
BekTopa. CKalsIpHOE MPOU3BENECHUE BEKTOPOB. YTOd MEXIAy ABYMs
BEKTOpaMH.

Ilpakmuueckue 3anamusn
3amaun B KoopauHaTax. J(elcTBus ¢ BeKTopaMu. BekTopHbIe 3a1a4n.

2

Jlaboparopnas padota

HE TIPEyCMOTPEHO

KonTpomnsnas padota

HE TIPETyCMOTPEHO

Camocmoamenvhaa padboma YpaBHEHUS NPAMOU U MJIOCKOCTHU B
npocTpaHcTBe (mamsiTka). [[puMeHeHne KOOpIUHAT U BEKTOPOB JJIS
penieHus 3aaa4 (Tect)

4

Koncynbranus

HE TIPETyCMOTPEHO

[IpoMexxyTouHas arTecTanus

9K3aMCH

Bcero 351 g

JJis XapaKTepUCTUKH YPOBHSI OCBOEHUS yUeOHOTO0 MaTepHralia CIIOJIb3YIOTCS CIIEYIOIINe 0003HAUCHHUS:

1. — o3HaKOMUTENBHBIN (Y3HABAaHUE paHEe U3YUCHHBIX OOBEKTOB, CBOMCTB);
2. — penpoayKTUBHBIN (BBITIOIHEHUE JACSITEILHOCTH 110 00pa3ily, UHCTPYKIIMH WU TI0JT PYKOBOJICTBOM)

3.-HpO,ZIYKTI/IBHI>II71 (HJ'IaHI/IpOBaHI/IC N CaMOCTOSATCIIBHOC BBITTOJTHCHUEC ACATCIIBHOCTH, pCIICHHUC HpO6H€MHBIX 3aaad.
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3. YcaoBus peanuzauuu NPOrpamMMbl y4eOHOI
AMCHUTIIHHBI

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MAaTEePUAJTBHO-TEXHUYCCKOMY o0ecrneyeHHu 0

Jlna peanuszanuu nporpaMmbl yaeOHON AUCHUIIIMHBI IPEAYCMOTPEHBI

CIENYIOIINE CIeHalbHbIE TOMEIIECHUSA:
Kabuner «MHpopmaTuku», oCHalIeHHBIH 000pyA0BaHUEM:

e paboune MecTa 0 KOJIUYECTBY 00ydaromuxcs;

e pabouee MECTO NMpENOJaBaTes;

e HeoOXoaMMas MeTOJUYecKas M CIipaBOYHAas JIUTepaTrypa
TexHuueckue cpeacTBa 0OydeHHUs:

® KOMIBIOTEPHI

® MYJbTUMEIUNWHBIA IPOEKTOP

e MYJbTUMEIUNWHBIC IPE3CHTALUN 110 TEMATUKE TUCIHUIIINHBI

3.2  YueOHO-MeTOAUYECKOE O0ecneyeHne TUCINILINHBI
OcHoBHas1 IuTEpaTypa
1. bBoromouioB , H.B. Matematuka [Tekct] : yueonuk qis CITIO / H.B. boromosnos, I1.1.

CamoiineHko.- 5-e u3., nepepad. u gorm. - Mocksa : FOpaiit, 2016. - 396 c. -
(ITpoeccunonanpHOE oOpazoBanue) - ISBN 978-5-9916-5424-1.

2. boromoJos, H.B. IlpakTuyeckue 3aganus no Mmarematuke [ Tekct] : yue0. mocodbue
st CITO / H.B. boromonos.- 11-e u3n., nepepad. u gom. - Mocksa : FOpaiit, 2016. - 495 c. -
(ITpodeccuonanbaoe oopazoranue) - ISBN 978-5-9916-6107-2.

JlonoTHUTEIbHAS JINTEPATypPa
1.¥YToukuna Enena Oneropna CmupHoBa EnuzaBera BanepreBHa 3enuna B. B.
MartemaTuka. Teopusi BeposiTHocTeli: YueOHOe mocobue / Yroukuna E.O., CmupHOBa
E.B., 3enuna B.B. - Boponex:BI'JITY um. I'.®. Mopo3sosa, 2014. - 102 c. - Pexxum gocryna:
http://znanium.com/catalog/product/858597

2. Kucenés Anapetii [lerpouu Aaredpa. Y. II / Kucenés A.IL. - M.:OU3MATIJIUT, 2014. -
248 c.: ISBN 978-5-9221-1548-3 - Pexum nocTyrma:
http://znanium.com/catalog/product/945101

HNuTepHeT-pecypcebl

www.feior.edu.ru (MudopmManmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTepHUAIIBI).
www.sehool-eolleetion.edu.ru (Equnast koyutekiun 1upoBeIX 00pa30BaTEIbHBIX PECYPCOB).
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http://znanium.com/catalog/author/616f2c1e-f2b7-11e6-a82a-90b11c31de4c
http://znanium.com/catalog/author/cba83246-37db-11e4-b05e-00237dd2fde2
http://znanium.com/catalog/author/ea03e37b-f36f-11e6-a82a-90b11c31de4c
http://znanium.com/catalog/author/b4c48cb8-a8e5-11e7-8686-90b11c31de4c
http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/

4.KOHTpOJ’lb H OLICHKA PE3yjJbTaTOB OCBOCHUA

YueOHOI 1 CHUNINHBI

KOHTpOJ'IB " OLICHKA pC3yJIbTAaTOB OCBOCHUA yqe6H0ﬁ AUCHUINIMHBI OCYHICCTBIIACTCA
mperoaaBaTcjicM B IIpOoLHCCCC IMMPOBCPKU JOMAINIHETO 3adaHUsA, PCIICHUA 3a1a4, BBIITIOJIHCHUA

VHJIMBUIyaJbHbBIX 3aIaHUM, IPOEKTOB, TPE3CHTALIH.

Pe3ynbpTaThl 00y4eHHsI pacKpbIBAIOTCS Y€pe3 YCBOCHHbBIE 3HAHUSA U NMPUOOPETEHHbBIE

YMCHUA, HAIIPABJICHHBIC HA OCBOCHHC 06H_[I/IX KOMITCTCHLIMH.

@®opMbIl U METOAbI
PesyabTaThl 00yuenust KOHTPOJISi M OUEHKH
pe3yabTaToB
00y4eHuUs
. JUYHOCHIHBIX: - BBIIIOJIHEHUE
. MPAKTUYECKUX
chOpMUPOBAaHHOCTh TMPEJACTABICHUA O MaTeMaTUKe Kak (KOHTPOJIBHBIX
b
YHUBEPCAILHOM  A3BIKE HAYKH, CPEACTBE MOJCIHPOBAHUA | coniocToSTENBHEIX)
SIBJIEHUM W TIPOLIECCOB, UJIESIX U METOJAX MAaTEMAaTUKHU; paboT;
b
MOHMMAHWE  3HAYUMOCTH  MATEMaTHKA  JUII  HAy4HO- | _ [IOATOTOBKA

TEXHUYECKOro Iporpecca, cOpMUPOBAHHOCTh OTHOLIEHUS K
MaTeMaTHKe KakK K 4aCTH OOIIEYEIOBEUECKON KYIbTYpPhI Uepes
3HAKOMCTBO C MCTOpPUEW pPa3BUTHsS MATEMAaTHKH, HBOJIIOLUCH
MaTeMaTU4YEeCKUX UIEH;

pa3BUTHE JIOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHHUsI, aITOPUTMUYECKOW KYJIBTYpPHl, KPHUTHYHOCTHU
MBIIIUICHUSI HAa ypOBHE, HeoOXoauMoM st Oymyiien
npoeccHOHANBHOW — JIEATENBHOCTH, JUIS  TPOJIOJDKCHHS
o0Opa3oBaHUs U CaMOOOPa30BaHMUS,

OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUAMH U YMEHUSIMHU,
HEOOXOIMMBIMU B TIOBCEIHEBHOW JKU3HH, HJISI OCBOCHHS
CMEXHBIX ECTECCTBCHHOHAYYHBIX IUCIUIUIMH W JUCIUIUIAH
npo(eCCHOHANBHOTO IUKIA, U TOJyYeHUsT 00pa3oBaHHS B
obrnacTsx, He TpeOyolmuX YrIIyOJIeHHOH MaTeMaTH4eCKOu
MOJITOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCIIC
caMoOo0pa30BaHMIO, HAa  MPOTSKEHWH  BCEH  KHU3HU;
CO3HATEJILHOE OTHOIICHHE K HENMPEPHIBHOMY OOpPa30BaHHIO
KakK YCIIOBUIO YCIIEIIHOM npodeccuoHanbHON u
OOIIECTBEHHOM JICITCIIEHOCTH,

FOTOBHOCTB M CLIOCOOHOCTH K CaMOCTOSTEIHLHOMU TBOp‘I@CKOﬁ u
OTBETCTBECHHOU JACATCIIBHOCTU,

TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO
CBEPCTHHKAMHU B 00pa30BaTENbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-MCCIE0BATEIbCKON, MPOEKTHOM W JPYIHX BHAAX

pedepaToB, JOKIA/IOB;

- HCCIe0BaTeIbCKas
yueOHas paboTa;

- pelieHne
BapUaTUBHBIX 3a7a4 M
YIPaKHEHUM.
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JCATCIIBHOCTH,

OTHOIIEHHE K TMpodeccuoHaNbHOW  AESITENbHOCTH  Kak
BO3MOKHOCTH y4YacTHsl B PEUICHUU JUYHBIX, OOIICCTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

mem anpedmemnblx:

YMCHUC CaMOCTOATCIBHO OIPCACIATh HCIIN ACATCIBHOCTH U
COCTaBJIATH I1JTaHBbI JCATCIIBHOCTH, CaMOCTOATCIBHO
OCYIICCTBIIATD, KOHTPOJHUPOBATDH nu KOPPCKTUPOBATH
ACATCIBHOCTD, HCIIOJIB30BaTh BCC BO3MOKHBIC PCCYPCHI JIA
JOCTHOKCHHUSA ITOCTABJIICHHBIX ].[CJICI\/JI U pcajm3anuu IIJIAHOB
JCATCIIBHOCTH, BI:-I6I/IpaTB YCIICHIHBIC CTPATCIUU B PA3JIMYHBIX
CUTyalusax,

YMEHHE TIPOJYKTUBHO OOIIAThCS W B3aUMOJICHCTBOBATH B
MPOIIecCe COBMECTHOW JESATEIBHOCTH, YYUTBHIBATH ITO3HUIIAU
JAPYTUX YYaCTHUKOB JEATEIBHOCTH, 3()(PEKTUBHO pasperiaTh
KOH(JIMKTHI;

BJIaJICHUC HaBBIKAMHU TI03HABATEIBHOM, y4eOHO-
HCCIICIOBATEILCKON W TPOSKTHOW JCATSIIBHOCTH, HABBIKAMH
paspelieHus MpoOsieM; CHOCOOHOCT M TOTOBHOCTh K
CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a71a4, IPUMEHCHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

TOTOBHOCTh ¥ CIOCOOHOCTh K  CaMOCTOSATEIbHOU
MH(OPMALIMOHHO-TI03HABATENILHON JESTENIbHOCTH, BKIIIOYas
YMEHHE OpHUEHTHPOBATHCS B  PA3JIMYHBIX  HMCTOYHHKAX
uHpOpMaIK, KPUTHUYECKU OLEHUBATh U HHTEPIPETUPOBATH
MH(pOpMaIHIO, MOTYyYaeMYI0 U3 Pa3IMUHbIX HCTOUYHUKOB;

BJIaACHHUC A3BIKOBBIMU CPCACTBAMU: YMCHHC SICHO, JIOTUYHO H
TOYHO HU3JlaraTb CBOKO TOYKY 3pCHHUA, HCIIOJbB30BATh
AJICKBATHBIC A3BIKOBBIC CPCACTBA,

BIIAJICHNE HAaBbIKAMU TIO3HABaTEJNbHOW pedrekcun  Kak
OCO3HAHUS COBEPLIAEMBIX JEHCTBUM UM  MBICIUTEIBHBIX
MIPOLIECCOB, HUX PE3yJIbTATOB W OCHOBAHUM, TPAHULl CBOETO
3HaHUS U HE3HAHUS, HOBBIX ITO3HABATENBHBIX 337a4 U CPEICTB
JUTSL UX TOCTHXKEHUS;

LEJICYCTPEMIICHHOCTh B IIOMCKAaX W IPUHATHM PEILICHUH,
co00pa3uTeNbHOCTD u UHTYyULUS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX  MPEACTABICHUN; CHOCOOHOCTH  BOC-
IIPUHUMATh KPacOTy U TapMOHHUIO MUDAa;

* nPEOMEMmMHbIX:

CdopMHUPOBAHHOCTH MPEJICTABICHUI O MAaTEMAaTUKE KaK YacTH

- BBITTOJTHEHUE
HPaKTHYECKUX
(KOHTPOJIbHBIX,
CaMOCTOSITEIIbHBIX )
pabor;

- MOJITOTOBKA
pedepaToB, JOKIA/IOB;

- HccrenoBaTenbcKas
yueOHas paboTa;

- penieHue
BApUATHUBHBIX 3aJla4 M
YIIPAXKHEHUH.
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MHUPOBOM KYyJIbTYpbl MU MECTE€ MAaTeMAaTUKH B COBPEMEHHOMU
[UBUJIU3AIAN, CTIOCO0AaX OMHCAHMS SIBJICHUIA PEATBHOTO MUPA
Ha MaTeMaTH4YE€CKOM SI3BIKE;

c(hOpMUPOBAaHHOCTh MPEACTABICHUNA O MaTeMaTHYECKUX
NOHATHSIX KaK BaXHEWIIMX MaTeMaTHMUYeCKHX MOJETsX,
MO3BOJIAIONIMX OMUCHIBATH W M3ydaTh pa3HbIE MPOIIECCH U
SIBJICHUS; TMOHHMAHHE BO3MOXKHOCTH aKCHOMATHUYECKOIO
MOCTPOCHUS MATEMATUYECKUX TEOPHIi;

BJIaICHUC MCTOAaMU HOKA3aTCJIIbCTB U AJITOPUTMOB PCHICHUA,
YMCHHUC nx IIPUMCHATD, IMpOBOAUTD JOKa3aTCJIIbHBIC
pPacCy:xACHUA B XOAC PCUHICHUS 3a1a1,

BJIAJICHUE CTAHAAPTHBIMU MPHUEMAMH PENIEHUS PAMOHAIBHBIX
u WpPalUOHAIBHBIX, MMOKa3aTeNbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
Yyycie IS IOMCKA MyTH PEMIEHUS W WJUIIOCTPALIMU PEIICHUS
YpPaBHEHUI U HEPABEHCTB;

c(hOpMUPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHUAX
MaTeMaTH4YEeCKOTO aHalu3a W MX CBOWCTBAaX, BIAJICHUE
yMEHUEM XapaKTepu30BaTh MOBEJICHUE byHKINH,
WCIIOJIb30BAHUE TOJYYCHHBIX 3HAHWM JJIs OMNHUCAaHUA U
aHaJIM3a peajlbHbIX 3aBUCUMOCTEN;

BJIQJICHUE  OCHOBHBIMH  TOHSTHSAMH O  IUIOCKUX M|
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpax, KX OCHOBHBIX
CBOWCTBaX; C(HOPMHPOBAHHOCTH YMCHHS  pacro3HaBaTh
reoMeTpudeckiue (GUTyphl Ha YepTekKaxX, MOJACIAX U B
pealbHOM  MHpE; TNPUMEHEHUE  HU3YYCHHBIX  CBOICTB
reoMeTpuueckux ¢uryp u  Gopmyn ISl pelieHus
TCOMETPUYECKMX  3a7a4 ¥ 33a7ad C  [PAKTUYCCKUM
COJIep )KaHUEM;

c(hOpMHUPOBAHHOCTD MPEACTABIEHUHN O MpoIleccax U SIBICHUSIX,
MMEIOIINX  BEPOATHOCTHBIA  XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE, OCHOBHBIX TMOHSITHUSAX
JJIEMEHTAPHOM TEOPHUM BEPOSITHOCTEM; YMEHHW HaXOOUThb H

OIICHUBATh  BEPOSATHOCTH  HACTYIJICHUS  COOBITHH B
MPOCTEUIINX  MPAKTUYECKUX CUTYyallMsIX M  OCHOBHBIC
XapaKTEPUCTUKU CIyYalHbIX BEJIUYMH;

BJIaJICHUE HaBBbIKAaMH MCIIOJIb30BaHUS TOTOBBIX

KOMIIBIOTCPHEBIX IIPpOrpamMm IIpu PCIICHUA 3a1aq.

- BBITTOJTHEHUE
MPaKTUYECKUX
(KOHTPOJIbHBIX,
CaMOCTOSITEIIbHBIX )
pabor;

- MOJITOTOBKA
pedepaToB, JOKIA/IOB;

- HccrenoBaTenbcKas
yueOHas paboTa;

- pelieHue
BApUATHUBHBIX 3aJa4 M
YIIPAXKHEHUH.
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Ipuiaoxenue 1

IlnanupoBaHme y4eOHBIX 3aHATHIA C MCTIOIb30BAHNEM AKTUBHBIX H HHTEPAKTHBHBIX
¢hopm 1 MeTO10B 00yUeHH s

Ne Tema yueOHOTO 3aHITHS Ko7-Bo | AKTHBHBIE M HHTEPAKTHBHbBIC dopmu
n/n yacoB | (DOpPMBI U METOBI OOYUEHHUS pyeMBI
e O.K.
1 Pa3Butne nousartus o unciue. | 12 AHann3 KOHKPETHBIX CUTYaIIUH.
Juckyccus.
2 KopHu, crenenu u 16 [IpesenTanus. Juckyccus.
JorapuMbl
3 OYHKIMU, UX CBOUCTBA U 16 [Ipesenrarus.
rpaduxu. Keiic-meron.
4 OCHOBBI TPUTOHOMETPHHU. 32 Pabota B rpynmax. [Ipesenramus.
3) DnemMeHTbl KOMOUHATOpUKH | 4 CocraBiieHHE CX€M, HHCTPYKIIHM
Y TIPE3EHTALNH.
6 DneMeHThI TeOpuu 6 CocraBieHue U peuieHue
BEPOSATHOCTEI. POOJIEMHBIX BOIIPOCOB.
7 DJIeMEHTHI MaTeMaTHYECKON | 6 Mo03roBoii WTypM.
CTaTUCTHKH. CocrapieHue Mpe3eHTaluu
8 [IpousBoaHas pyHKUIHH. 14 [Ipe3enTanus, paboTa B rpynmnax.
9 UccnenoBanue pyukuuu | 14 AHaJIA3 KOHKPETHBIX CUTYaIN,
C TOMOTIbBIO pelieHne mpoOIeMHBIX BOTIPOCOB. OK 02.
IPOU3BOIHOI. CocraBneHue pa3gaToyHOro OK 03.
MaTepuana. OK 04.
10 WUccnenopanune pyukuuu | 14 [IpesenTarnus, rpynmnoBas padoTa OK 05.
C TOMOTIBIO C WUTIOCTPATUBHBIM MaTEPHAIIOM. OK 06.
IIPOU3BOJHOM. OK 07.
11 [TepBooOpa3nas u 8 Pemenne npoOneMHBIX CUTYaIIUN. OK 09.
UHTErpal.
12 [IpsiMbIe ¥ IITIOCKOCTH B 18 PaboTa B rpymnmax mo pemeHuro
IPOCTPAHCTBE. NpOOJIEMHBIX 33/1a4, COCTABJICHUE
Ipe3eHTaIUH.
13 MHoOrorpaHHuK" u 12 AHaJIN3 KOHKPETHBIX CUTYaIN,
MJIOIIAAN UX pelieHre npooIeMHBIX BOIIPOCOB
ITOBEPXHOCTEM.
14 Tema Bpaienus u 8 CocraBneHue pa31aToyHOTO
IJIOIIAAN UX TOBEPXHOCTEM. Marepuana
15 OO0BbEMBI MHOTOTPAaHHUKOB | 4 Pabora B rpynmnax mo pemeHuro
U TeJ BpalleHUs npoOJIEMHBIX 3a/1a4, COCTABIICHHE
npe3eHTaINH
16 Koopaunate! u Bektopsl. | 12 Pabora B rpynmnax mo pemeHuro

IpOOJIEMHBIX 33/1a4, COCTABIICHUE
MIPE3EHTALIUU
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OK 02. Ocy1tiecTBasTh IOUCK, aHau3 u HMHTEPIPETAIUIO
uH(popManH, HeOOXOTUMOMN IS BBIIIOJIHEHUS 3aa4y
npodeccuoHaIbHON AESITEIbHOCTH.

OK.03. IlmanupoBaTh W peaJM30BbIBATH COOCTBEHHOE TMpodeCcCUOHATBLHOE |
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboraTe B KOJUIEKTMBE M KOMaHJE, 3(Q(PEKTUBHO B3aWMOJECICTBOBAThH C
KOJUJIEraMH, PyKOBOJICTBOM, KITHEHTAMH.

OK 05. Ocy1iiecTBaATh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKAITUIO Ha
rocyJapcTBEHHOM si3bike Poccuiickoit denepannu ¢ y4eToM 0COOEHHOCTEN COLMAIBLHOTO U
KYJIBTYPHOT'O KOHTEKCTA.

OK 06. TIposiBAsTH TpakJaHCKO-TATPUOTHYECKYIO MO3UIIMI0, JEMOHCTPHUPOBATH
OCO3HAHHOE TOBE/ICHNE HAa OCHOBE O0IIEYEIOBEYECKUX LIEHHOCTEH.

OK 07.ConeiicTBOBATh COXPAHEHHUIO OKPYXKAIOLIEH CpeNbl, PEeCypcocOepeKeHHUIO,
3¢ (hHeKTUBHO NEeHCTBOBAThH B UPE3BBIYANHBIX CUTYAIIUSX.

OK 09. HcnonwszoBaTh uH(MOPMAIMOHHBIE TEXHOJOTHMH B MpodeCcCHOHATLHON
JESITEIBHOCTH.

Bonpocs! k 3k3aMeHy 0 MaTeMaTHKe HA EPBOM Kypce

1. JleiicTBus ¢ npubmmkeHHbIME ynciamu. [IpaBunia noacuera mudp.

2. KomrutekcHblie yrciia (onpeaesIeHus ).

3. JleiicTBUS Ha/l KOMITJIEKCHBIMH YHCTIaMHU.

4. YucnoBas GyHKUUSA U CIOCOOBI €€ 3aJaHusl.

5. Ompenenenue rpaduka GyHkuu, npeodpazoBaHue rpaduKoB.

6. UeTHble, HEYETHBIE, TIEPUOANYECKHUE (DYHKIIHH.

7.MOHOTOHHOCTb, OTPAaHHYCHHOCTh, Max, MIN, HanOOJIbIINe, HANMCHBIINE 3HAUCHHUS
byHKIMN.

8. HempepbiBHOCTH PyHKIMH. METO1 HHTEPBAJIOB.

9.0mpenenenne ©  CBOMCTBAa CTENEHW C  JICWCTBUTENBHBIM  IOKAa3aTeJIeM.
10.IToka3arenbHas GyHKLUS, €€ CBOMCTBA U IPpadUK.

11.0npenenenus norapudma. [Ipumepsr. [ecsaTudynbie u HaTypasibHbBIE JOTapU(PMBIL.
12.CBoticTBa norapudmos.

13.Jlorapupmuueckast yHkuus u ee rpadux.

14.0npenenenrie TPUrOHOMETPUYECKUX (PYHKIUH JIFOOOTO yria.

15.CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIHI (4ETHOCTD, IEPUOTUIHOCTH ).

16. TpuronoMeTpudeckue TOXKAECTBA.

17.®@opmynel npuBeACHUS.

18.3HaueHust TPUrOHOMETPUYECKUX (DYHKIIMI HEKOTOPHIX YTIIOB.

19.06paTtHbIe TpUTOHOMETpUYECKHE (YHKITUU.

20.TpuronoMeTpuueckue GopMyIbl.

21 .Pemrenue ypaBHeHus Sin x = a.

22 Pemenue ypaBHEHus coS X = a, tg x. = a.

23.CgoticTBa u rpaduk pyHKIUHU y = Sin X.

24.CgoiicTBa U rpaduk GyHKIUHU Y = COS X.

25.CpoiictBa u rpaduk QyHKIHH y = tgX.

26.AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

27 1TapannenbHOCTh NPSIMOM U INIOCKOCTH.

28.B3auMHO€E pacnoioKeHHE MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXKAY IPSIMBIMU.
29.0npenencHue MPOU3BOJHON (YHKIIHH.
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30Tabnuma mpou3BOAHBIX.

31.I1paBuna quddepeHunpoBaHusl.

32.I'eomeTtpuueckuit U GU3NIECKUA CMBICT TTPOU3BOTHOM.
33.UccnenoBanue GyHKIIMU HA MOHOTOHHOCTH C IIOMOIIIbIO MPOU3BOTHOM.
34.CrauuonapHble TOUKU. TOYKH SKCTpEMyMA.

35.I1octpoenue rpadukoB HYHKIIMU C TOMOIIBIO TPOU3BOIHOM
36.0npenenenue nepsoodpazHoii. HeornpeneneHuslii uHTErpal.
37.Tabnuiia HHTETPAJIOB.

38.CBolicTBa HHTETPAJIOB.

39.0npeneneHHbI HHTETPAIL.

40.1Tnomanb KpUBOJIUHEHHON TpaICIUH.

41 Ilpocreiimme nudpepeHunanbHble ypaBHEHHUS.

42.CnyyaliHbIi ONBIT, CIy4daiiHOE coObITHE. YacToTa COOBITHIA.

43 TlepecTaHOBKA.

44 Pa3zMereHue.

45 Coueranusl.

46.0Onepanuu HaJl COOBITUSMEU, TEOPEMBI CIIOKEHUS M YMHOXKEHUSI BEPOSTHOCTEH.
47 quckpeTHas ciy4yailiHas BEJIMYMHA.

48.IlonsiTHE O 3aKOHE OOJBIINX YHUCEIL.

49 3amaun MaTeMaTHYECKON CTATUCTUKMU.

50 AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

51 [MapannenbHOCTh MPSMOU U TIIOCKOCTH.

52 B3auMHOE pacnoJIOKEHUE MIPSMBIX B IIPOCTPAHCTBE. YTOJI MEKY IPSIMBIMHU.
53 [MapamnenbHOCTh MJIOCKOCTEH.

54 TlapannensHoe npoekTupoBanue. Mzobpaxkenue Guryp B CTEpeOMETPHUH.
55 IlepneHAUKYJISIPHOCTD MPSMOM U TIIOCKOCTH.

56 IlepnenuKymsap, HAKJIOHHAS, TPOCKIIUS.

57 Teopema 0 3-X NepHeHIUKYIApaXx.

58 JIByrpanHusblii yroiu. MI3MepeHue 1ByrpaHHbBIX YTJIOB.

59 llepneHAUKYJISIPHOCTH MIJIOCKOCTEM.

60.MHuororpannuk. [IpaBuibHble MHOTOTPaHHUKHU.

61. IIpusma.

62.IlpaBuiibHas mpu3Ma.

63.1IpssMOYTONBHBIN NapauIeeIUIIeI.

64.Ilonsitrie o6bema. CBoiicTBa 0OHEMOB.

65. [Mupamuna.

66. Humunap.

67. Konyc.

68.Cepa u map.

69.B3auMHO€ pacnoioKEeHHE TUIOCKOCTH U 1Iapa.

70.Bextop. OCHOBHBIE ONPEACIECHUS.

71.B3anMHO€ pacroyio’xKeHUe BEKTOPOB B MPOCTPAHCTRE.

72.CrnoxeHue, BBlYUTaHUE BEKTOPOB, 3aIaHHBIX HAMIPABICHHBIMU OTPE3KaMHu.
73.YMHOXKEHHE BEKTOpA HA YUCIIO.

74.BeKkTOp B cCTEME KOOPIMHAT.

75. [leiicTBrs HAJ BEKTOpaMU, 3aJaHHBIMU KOOPJAUHATAMM.

76.CkaisipHO€ TPOU3BEJECHUE BEKTOPOB.

77.Teopema ITudaropa.

78.DopMyIbl IIIOWAAN TPEYTOJIbHUKA.



79.@opMynbl  MJIOMIAAM  IJIOCKUX (QUTYP
80.PazBepka mwnunHapa. [liomaas NMOBEpXHOCTH
81.Pa3Bepka u mioiaib NOBEPXHOCTH KOHYCA.

82. Ilnomaas MOJHON MOBEPXHOCTH M 00BEM HAKJIIOHHOM.

UWJIAHAPA.
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