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1 TACHIOPT PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIIUTIJIMHBI

1.1 ObacTh NpUMEHEHUsI TPOTrPAMMBI

Pabouas nporpamma o61ieo6paszoBatenbHoi yueOHo# nucuumminiasl OY J1.03
«MaTemaTHKay SBISETCS YaCThIO alallTUPOBAHHON 00pa30BaTENbHON MPOrPaMMBI
cpenHero mpodeccuoHaIbHOrO O0pa30BaHUs MOJATOTOBKH KBATH(UIIMPOBAHHBIX
pabounx, ciayxanux (nainee — AOII CIIO IIKPC) B coorBerctBun ¢ ®I'OC no
npodeccun 54.01.13 UsrotoButens Xym0KECTBEHHBIX U3/ICTHI U3 IepeBa.

1.2 Mecto 001meo0pa3oBaTe/ibHOM y4eOHOI NUCUMILIMHBI B CTPYKType
AOII CIIO IIKPC:

Oo6meoOpazoBatenpHas yueOHas mucrumumHa OVY][.03 «MaremaTrikay
BXxoauT B obmeoOpaszoBatenbHbIi 1k AOIT CITO ITKPC 54.01.13 U3rotoBuTenb
XYJIOKECTBEHHBIX M3JENNil W3 JepeBa, GOpPMUPYEMOTo U3  00s3aTEIbHBIX
npeameTHbix obnacteit ®I'OC cpennero olmiero obpaszoBanus, Asi npodeccuit
CIIO conuanbHO-3KOHOMUAYECKOTO MPoQuiist mpodhecCuoOHaATBLHOTO 00pa30BaHus.

B yuebHom miane IIIKPC 54.01.13 M3rotoBuTenb Xya0KECTBEHHBIX
n3aenui u3 aepesa yueonas auciuminia OV [.03 «MaTtematrka» BXOJIUT B COCTaB
o01mux 00111e00pa30BaTENbHBIX YUCOHBIX JUCHUILUINH.

1.3 Ienp u mIaHUpyEMBbIE PE3yJbTAaThl OCBOCHHUS 0OO0IIEOO0pa30BaATEIIHHON
yueOnou aucturuabl OY J1.03 «Marematukay

PabGouass mporpamMma AWCHMIUIMHBI OPUCHTHpPOBAaHA HAa JOCTHIKCHHE
CIHEAYIOIIMNX [EIICH:

e oOecrieyeHue CGHOPMHUPOBAHHOCTH TMPEACTABICHUN O  COLUAIBHBIX,
KYJBTYPHBIX U UCTOPUIECKUX (DAKTOpPaAX CTAHOBJICHUS MaTEMATHKH;

e o0OecrneyeHHEe CHOPMUPOBAHHOCTH JIOTHYSCKOTO, aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS,

e oOecrieueHre CHOPMUPOBAHHOCTH YMEHHM IPUMEHSTH ITOTYICHHBIC 3HAHHS

IIPU PELICHNN Pa3IuYHbIX 33/1a4;



e obOecrnieyeHue chOpMUPOBAHHOCTH MIPEACTABICHUIM O MaTeMaTHUKE KaK 4acTh
OOIIIEYEIOBEUECKOM KYJIBTYpPhl, YHHUBEPCAJIILHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OIHMCHIBATh M U3Y4aTh PEATBHBIE MPOIIECCHI U SIBICHUA.

OcBoenue cojepxkanust o0Ie00pa3oBaTeIbHON y4eOHON JTUCIUTIINHBI
OV .03 «Marematuka» oOecrednMBaeT IOCTHIKECHHUE CTYJICHTAMHU CJICIYIOIINX
pE3yIbTATOB:

* IUUHOCHIHBIX:

— c(hopMUPOBAaHHOCTh TPENCTABICHUN O MaTeMaTUKE KaK YHUBEPCATHHOM
SI3BIKE HAYKH, CPEACTBE MOJCIMPOBAHUS SBJIICHUNA U MPOIECCOB, UIACIX W METOJaX
MaTeMaTHKH;

— MIOHUMAHWE 3HAYMMOCTH MaTeMaTHUKA IS  HAyIHO-TEXHHYECKOTO
nporpecca, CcHOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KakK K 4YacTu
oOIIeueIoBeYecKO KyJbTYphl 4epe3 3HAKOMCTBO C HCTOpPHUEH pPa3BUTHS
MaTEMAaTHUKH, IBOJIIOIUECH MaTEMAaTUISCKUX UJICH;

— pa3BUTHUE JIOTUYECKOTO MBINIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMHYCCKOU KYJIBTYPBI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
JUIs Oyayiien mpogecCHoHaIbHON IeITeIbHOCTH, IS TPOIOHKEHUS 00pa3oBaHuUs
¥ caM00Opa30BaHus;

— OBJIQJICHHEC MAaTeMAaTHUYECKHUMH 3HAHUSMU U YMEHUSIMH, HEOOXOIMMBIMH B
MOBCETHEBHOM YKM3HM, JIJI1 OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIIIAH
U JUCIHHILUIMH TPodheCCHOHATBHOTO IHKIIA, IS TOJydeHHsl 0Opa3oBaHHUS B
o0JacTsX, He TpeOYyoUX YyriayOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH;

— TFOTOBHOCTh M  CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM  4YHCIIC
caM000pa30BaHNI0, HAa MPOTSHKCHUU BCEH JKWU3HH, CO3HATCIIBHOE OTHOIICHHUE K
HEMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIHENTHOW MPOPECCHOHAIBHOW U
OOIIECTBEHHOMH JIEATEIHLHOCTH;

—FOTOBHOCTh M  CIIOCOOHOCTh K CaMOCTOATENIbHOM TBOPUECKOW W

OTBETCTBECHHOM ACATCIIBHOCTH,



— TOTOBHOCTB K KOJUIGKTHBHOU pabOTe, COTPYIHUYIECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM,  OOIIECTBEHHO  TIOJE3HOW,  y4eOHO-HMCCIeN0BATEIbCKOM,
MPOCKTHOM U APYTUX BUIAX ACSITCIBHOCTH;

— OTHOIICHHE K TIPOPECCHOHATHHON JEATCIBHOCTH KaK BO3MOXHOCTH
ydacThsi B PEHICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oOIIIeHAIIMOHAIBHBIX MTPOOJIEM;

* MemanpeomMemHulx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACIATh IeNU ACSITENIbHOCTH U COCTaBISATh
IUIaHBl  JIESITENIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JCATEIHHOCTH, HCITONB30BAaTh BCE BO3MOXKHBIE PECYPCHI IS
JTOCTIDKCHHMSI TTIOCTABJICHHBIX IIEJICH U peaTi3alliy IJIaHOB JAeATEILHOCTH; BEIOMPAThH
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIIHSIX;

— yMEHUE MNPOAYKTHUBHO OOIIAThCS W B3aMMOJCIHCTBOBAaTH B IPOLIECCE
COBMECTHOM  JICSITENIbHOCTH, YyYWUTHIBATh IMO3UIMH  JIPYTUX  yYACTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiiaTh KOH(IUKTHL;

— BJIQJICHUE HaBbIKAMHU TI03HABATEIBHOMN, Y4EOHO-UCCIEAOBATEIBCKOU U
MPOCKTHOM JIEATEIHHOCTH, HABBIKAMU pa3pelieHusi MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUSCKHUX 3a/1ad,
MPUMEHEHUIO PA3INIHBIX METOJIOB TTO3HAHNS,

—TFOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHOW HMH(POPMAIMOHHO-
MO3HABATEIILHOHN JIEATeILHOCTH, BKITFOUAsi YMECHUE OPHUEHTHPOBATHCS B PA3TMIHBIX
UCTOYHUKAX HMHGPOPMAIIMM, KPUTUYECKH OILCHUBaTh MW HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMHM CPEJICTBAMHM: yYMEHHE SICHO, JIOTUMHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOJIH30BATh aJICKBATHBIE SI3bIKOBBIC CPENICTBA,

— BJIaJICHUC HaBBIKAMH II03HABATEIILHOH pedIeKCHUH KaK OCO3HaHHS
COBEpIIIAEMbIX JICUCTBHM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTAaTOB U
OCHOBAHMW, TPAHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33/1a4 U

CPEACTB JISl UX TOCTUKECHUS;



— LEJNEYCTPEMJICHHOCTh B IOMCKaX W MPUHATUM  PEIICHUH,
CO00pa3UTENbHOCTh U UHTYULIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MIPEICTABICHUIL;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHUIO MUPA;

® npeoMemHbIX:

— ¢(hOpMHUPOBAHHOCTh IPEJCTABICHUA O MaTEMaTHKE KaK 4acTU MHUPOBOH
KyJbTYPBI U MECTE MATEMATHKHU B COBPEMEHHOM MBUIIM3ALIMH, CIOCO0AX OMMCAHUS
SIBJICHUH peajbHOI0 MUPa Ha MaTEMaTHUECKOM SI3bIKE;

— ¢(hOpMHUPOBAHHOCTh MPEACTABICHUI O MaTEeMAaTHMYECKUX MOHITHIX Kak
BOKHEUIIUX MATEMATHYECKUX MOJEISAX, MO3BOJSIOIIMX ONHCHIBATH U M3Yy4aTh
pa3HbIE TPOLECCHl W SBICHUSA; IMMOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOIO
MOCTPOEHUSI MATEMATUYECKUX TEOPUIA;

— BJIAJICHUE METOAAMM J0Ka3aTeJIbCTB U AITOPUTMOB PEUICHUS, YMEHUE UX
IPUMEHSATH, IPOBOJAUTH J10KA3aTEIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BJIAJICHUE CTAHJAPTHBIMH MPUEMAMH PEIICHHUS PALMOHAIBHBIX H
VPPALMOHAIBHBIX, I0KA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPAaBEHCTB, UX CUCTEM; MCIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM YHCJIE JUIsl MIOMCKA MYTU PEIICHHS W WIIIOCTPALUU PELICHHUsS YPaBHEHUN U
HEPABEHCTB;

— c(popMUPOBAaHHOCTh ~ NPEACTABICHUA 00  OCHOBHBIX  MOHSTHSX
MaTE€MaTUYECKOI0 aHaJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEPHU30BaTh
noBeZeHUe (YHKIMM, HCIOJb30BAaHUE TOJYYEHHBIX 3HAHMM MJI1 ONUCAHUA U
aHaJIM3a peAIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMM MOHATHSIMH O IUIOCKHX W IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHUS
pacro3HaBaTh TeOMETpUYECKUE (PUTYypbl Ha YepTexax, MOACNAX U B peajbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB reoMeTpudeckux (Guryp u Gopmyin s
pelIeHusl TEOMETPUYECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(OpMUPOBAHHOCTH MPEJICTABICHUI O TpoIEccaxX U SBICHUSIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPealbHOM MHUpE,

OCHOBHBIX IOHATHUSX JIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUM HAXOIAUTh U



OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUHA B MPOCTEHIIMX MNPAKTUUYECKUX
CUTYalIUsIX U OCHOBHBIC XapaKTEPUCTUKHU CIIyHalHBIX BEIUYHH;

— BJIQJICHUE HABBIKAMH HCIIOIH30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM
P peUICHUY 3a]1a4.

1.4 KoauvecTBo 4acoB HA OCBOEHHE NporpaMmbl
o0meoopasoBaTenbHoil AucuIMHBI OY [1.03 «MaTemaTuka:

MaKCUMaJIbHOW y4eOHOM Harpy3Ku cTyjieHTa — 421 yac,

B TOM YHCJIE:

00s13aTeNTbHOM ayIUTOPHOM y4eOHOI Harpy3KH cTyneHTa — 285 4acos,

CaMOCTOSITENIbHOM paboThI cTyaeHTa — 130 "acos,

KOHCYJIBTAIINH — 6 9acoB.



2 CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIBHOM

YYEBHOW JUCHUATIJIMHBI

2.1 O0bem yuyeOHOH TUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

Oovem yacos

MakcumanbHas yyeOHas Harpys3ka (Bcero) 421
Oos3aTesibHAs ayIMTOPHAsl yueOHasi HATPy3Ka (Bcero) 285
B TOM YHCJIE:

NpaKkTUYeCKHe 3aHATHS (I paboTHI) 260
CamocrosiTeibHas padoTa cTyaeHTa (BCero) 130
B TOM YHCJIE:
camocTosTenbHas padota Haja mpoekToM (1 cemecTp) 10
uccieaoBarenbekas pabora 20
paboTa 1o 3aKperUICHUI0 H3ydeHHoro Matepuana (/13) 100
KoncyabTanuu 6

HpOMeofcymquaﬂ ammecmayusl 6 qbopjwe NUCbMEHHO2O0 IK3AMEHA

6 1acoB (2 cemectp)




2.2 TemaTu4ecKuii IVIaH M cojiepxanue ooueoopasoBareibHoi yueoHoi qucummibl OY 1.03 «MaTtemaTukay:

HaumenoBanue pa3jaesioB Conep:kanue y4eOHOro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE O0bem yacon YpoBeHb
H TeM paboThl, cCAMOCTOsITEJIbHAS paboTa Maxkc/06513/cam O0CBOCHMS
1 2 3 4
Beenenne Conaep:xkaHue yueOHOro MaTepuasa: 21210 1,2
Marematrka B Hayke, TEXHUKE, SKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX 2

U IPaKTUYeCKOH aedrenbHOCTU. Llenu u 3amaum m3ydeHUs MaTeMaTUKHU IpU
ocsoernu npodeccuit CI10 u cnenmansuocreit CI1O.
IIpakTnyeckue padoTbi: -

CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 0
OcHoBHBIE BU/IbI YUeOHOH 1esiTeJIbHOCTH

O3HakoMJIEeHHE C POJbI0 MaTeMaTHMKH B HayKe, TEXHHUKE, SKOHOMHKE,
I/IH(l)OpMaLII/IOHHI)IX TCXHOJIOTUAX U HpaKTHqGCKOﬁ HCATCIIBHOCTHU.
O3HakoMJICHHE C LEISIMHU M 33JauaMU U3y4eHHUs MaTEeMaTHKU MPH OCBOSCHUU
npodeccuit CIIO u cnenmansaocrent CI10

Paspea 1. Conep:xkaHue yueOHOT0 MaTepuasa: 16/12/4 1,2,3
Pa3BuTHE NOHATHA O Llenble U parMoHaIbHbIE Ynciia. JIeHCTBUTEILHBIE YKCIIA. 0
aucie IIpakTHyeckue padborTsbi: 12

[enble u palMoHaIbHBIEC YHCTIA.

JlelicTBUTENIbHBIC YHCIIA.

Pemenue 3ama4, yciioBue KOTOPBIX 3a/1aHO AE€HCTBUTEIbHBIMU YHCIAMH.
[TpuOnmxeHHbIe BHIYMCIEHUS.

KommuiekcHsle uncna.

KonTponbHas paboTa.

CamocrosiTeibHas padoTa 00y4alOImMXCs: 4
Yucno Apxumena.

Pemenue ynpaxxHeHUi ¢ KOMIJIEKCHBIMU YHCJIAMHU.

OcHoBHBbIE BH/bI YU4eOHOM AeSTEILHOCTH

BrimonHenue apudmernueckux NeMCTBUN HAJ YUCIAMH, COYeTas yCTHbIE U
MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMIDKEHHBIX 3HAUEHWM BEMMYMH U MOTPELIHOCTEH
BbIUMCICHUM (aOCONIOTHOW M OTHOCHUTENbHOM); CpaBHEHHE YHCIOBBIX
BBIPAKCHUI.

10




Haxoxxnenue ommOoK B MpeoOpa3oBaHMSIX W BBIYUCICHHUSAX (OTHOCHUTCS KO
BCEM IIYHKTAaM [TPOrPAMMBbI).

Paznen 2.
KopHu, crenenu u
Jorapu@msl

Conaep:xkaHue yueOHOIro MaTepuasa: 40/30/10
Kopnu u crenenu. (22y) 4
KopHu HaTypanpHOl cTemeHM M3 uyMcia U uX cBoWcrtBa. CTeneHu c
paloHaIbHBIMU MOKA3aTeNsIMHU, UX cBOKCTBA. CTENEHU C JIeHCTBUTEIBHBIMU
MOKAa3aTeISIMH.

Jlorapudwm. Jlorapudm yucna. (14 q)

OcHoBHOe JsOrapu(pMuU4YecKkoe TOXIECTBO. JlecsITUYHBIE W HATypaJbHBIC
norapudmsl. IlpaBuna peiictBuii ¢ norapupmamu. Ilepexoq xk HoBoMy
OCHOBAHHUIO.

[IpeobpazoBanue anredpanyeckux BoipaxkeHuit. (18 1)

[Tpeobpa3zoBanue palroHaIbHbIX, UPpalMOHATIEHBIX CTCTICHHBIX,
MIOKA3aTeIbHBIX U JIOTapU(YMUIECKUX BBIPAKCHHH.

IIpakTH4eckne padoThbI: 26
Brruucnenue u cpaBHEHUE KOPHEH, BHIMOTHEHUE MPUKUIKA 3HAUCHUS KOPHS.
BrimonHenue pacuetoB no ¢GopMyliaM, COAEPKAIINM PaJAUKAIIbI, OCYIIECTBIISAS
HEO0XOIMMBIE TIOACTAHOBKH U TIPE0Opa3OBaHMSL.

Boluncnenne crTeneHed ¢ palMOHAJIbHBIM  IOKa3aTelieM, BBINOJIHEHUE

MPUKUAKY 3HAUEHUS CTEIICHH, CPaBHEHHUE CTENIECHEH.

[TpeoOpazoBaHre YMCIOBBIX U OyKBEHHBIX BHIPAKEHUH, COJEPIKAIINX CTETICHH,

npuMeHsisa cBoiictBa. [IpoBepounas pabdora.

Haxosxnenue 3naueHuit jorapudma no npou3BojIbHOMY ocHOBaHMIO. [lepexon

OT O/IHOTO OCHOBAHUS K APYTroMy.

Brrancnenue u cpaBHeHHE Jorapu(MoB.

JlorapudmupoBanue v MOTSHIIUPOBAHUE BHIPAKEHUH.

Pemenune npocreiimmx norapudmudecknx ypaBHeHuit. [Iposepounas pabora.
[TpeoOpa3zoBanre YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH, COJIEPKAINX CTENEHH.

Pemienne nokazaTenbHbBIX YpaBHEHUH.

BrimonaeHne npeobpa3oBaHuii cTeneHel 1 JTIOrapu(pMUIECKUX BBIPAKEHUM.

Pemenne norapudmMudeckux ypaBHEHHIA.

KonTponbHas pabota no paszneny: «KopHnu, crenenu u jorapudmsi».

CamocrosiTeibHast padoTa 00y4alOIMXCs: 10

Pemienne ympaxHeHUMi Ha 3akperuieHne Marepuana no teme «KopHu u
CTEIICHW.

1,2,3
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I'paduku  cremeHHBIX  GYHKOMA C  TIOJOKHUTEIBHBIMH  JPOOHBIMH
nokazaressimu. Hepasenctso bepnyiu.

[TpubnKkeHHbIe BBIYMCICHUS U PEIICHUs] IPUKIaIHbIX 3a/1a4.

Peuienne npukiiagHbIxX 3a1a4d.

OcHoBHBbIE BHIbI YUeOHOI1 1eITeJIbHOCTH

O3HakOMJIEHHE C MOHATHEM KOPHS N-U CTENEHH, CBOWCTBAMHU DPAIUKAIOB U
IIPABWJIAMU CPaBHEHHUS KOPHEH.

DopmMyJIMPOBAHUE OIPEICICHUSI KOPHS M CBOWCTB KOpHEH. BpruncieHue u
CPaBHEHHE KOPHEW, BBIIIOJHEHUE IPUKNUIKN 3HAYCHUS KOPHSI.
[IpeoOpa3oBanne 4YHCIOBBIX W OYKBEHHBIX BBIPQKECHUH, COJEpPIKAIIUX
pasuKasbl.

Brimonaenune pacueToB 1o opmysaM, COAEPKALIM PaIUKaIbl, OCYIIECTBIIS
HE00X0/IMMbI€ MOACTAaHOBKH U MPeoOpa3oBaHMUsL.

OnpeneneHue paBHOCWIBHOCTH BBIpAKEHUH ¢ pagukaiamu. Peuenue
VPPALMOHAIIBHBIX YPABHEHU.

O3HaKOMJIEHHE C IOHITUEM CTENEHU C JEMCTBUTEIbHBIM [10KA3aTEIEM.
HaxoxxneHnue 3HaueHMH CTENEHM, HCHOIb3ys MNpPU  HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anucheIBaHUE KOPHS N- CTENEHHU B BUJE CTEMEHU ¢ APOOHBIM MOKa3aTeIeM U
Hao000pOT.

DopMynMpOBaHUE  CBOMCTB  CTENEHEW. BblunciieHHe  CcTeneHe ¢
palMOHAIBHBIM IIOKA3aTEJIEM, BBIIIOJHEHHWE IPUKHUIKU 3HAYECHUS CTEICHH,
CpPaBHEHUE CTEIICHEN.

[Ipeo6pa3oBanue YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH, COJIEPKALINX CTEIIEHH,
IIpUMEHsIs CBOWCTBA. PellleHne nokasareabHbIX YpaBHEHUN.

O3HakoMJIEeHHE C MPUMEHEHHEM KOpPHEM M CTeneHell INpu BbIUUCICHUU
CPEIHMX, NCIIEHUHU OTPE3Ka B «30JOTOM CeYeHUM». PellleHHne NpUKIIaJHbIX
3a/1a4 Ha CJIOKHBIE MPOIIEHTHI

Pazpnen 3.
IIpsimble ¥ MJIOCKOCTH B
NPOCTPAHCTBE

Copepxxanue y4eOHOro MaTepuaJa:

B3anmHoe pacronioxkeHue AByX NpsSMbIX B IPOCTPAHCTBE.

[TapannensHoCTh mHpssMOW UM IIOCKOCTH. [lapainenbHOCTh IMIIOCKOCTEM.
[lepneHAMKyYISIPHOCTD MIPSAMOM M TUNIOCKOCTH.

[lepnenuKynsip ¥ HAKJIOHHAS.

VYron Mexay npsAMOM W IUIOCKOCTHIO. [IByrpaHHbBIA yrosi. Yrom Mexay
IIOCKOCTSAMU. [lepneHIuKyIsipHOCTh OBYX IUIOCKOCTEH. ['eomerpuueckue

34/24/10
2

1,2,3
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npeoOpa3oBaHUs TPOCTPAHCTBA: NAapAUICIBHBIA  MEPEHOC, CHMMETpPUs
OTHOCHTEJIBHO IIJIOCKOCTH.
M300paskeHre mpoCTpaHCTBEHHBIX (QUTYD.

IIpakTHyeckue padboTsbI:

B3anmHOe pacrosnokeHue NpsiMbIX U IIIOCKOCTEN.

[TapamienbHOCTE NPAMBIX U IIIOCKOCTEN. Pemenne 3anay.

Penrenue 3amau.

[TapamienbHOCTD IIIOCKOCTEH.

Penrenue 3amau.

[lepnieHAUKyYIAPHOCTD NMPSMOM U INIOCKOCTH. [IeprieHIuKynsap U HaKJIOHHAs.
VYron Mexay nNpsMOH U INIOCKOCThIO. J[ByrpaHHbIi yroJ.

VYron mexnay miockoctsiMu. Pemenue 3agay.

[lepnieHIUKYIAPHOCTD ABYX IUIOCKOCTEN. Pemenue 3anau.

Pewenne 3anau.

KontponbHas padota no pazaeiny: «IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE.

22

CamocrosiTesibHas padoTa 00y4YalOIIUXCS:
[TapaienpHOE MPOEKTHPOBAHKE.
[I;oma e OpTOroHAILHON TPOEKIUU.

10

OcHoBHbIC BHbI y4e0OHOH NeATEJbHOCTH

@opMynMpoBKa M NPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOTO
pacmooXkeHUsl MPSAMBIX M IUIOCKOCTeH. Pacmo3HaBaHue Ha dyeprexax H
MOJENIAX PA3JIUYHBIX CIy4aeB B3aWMMHOIO pACIOJIOKEHUS MPSAMBIX U
IUIOCKOCTEM, apryMEHTUPOBAHKUE CBOUX CY)KJIEHUH.

DopmMyIHMpOBAHUE OMNPEACICHUN, MPU3HAKOB M CBOMCTB MApAIJIEIBHBIX H
NEPIEHIUKYISPHBIX TUIOCKOCTEN, IBYIPAHHBIX U JINHEHHBIX YIJIOB.
BoinonHeHue mocTpoeHus yrioB MEXIy MPSIMbIMU, MPSMOM U IIOCKOCTHIO,
MEXy IUNIOCKOCTSAMH I10 ONIMCAHUIO M PAaCIO3HABAHHUE UX HA MOJCIIAX.
IIpuMeHeHre NPU3HAKOB M CBOMCTB PACIIONIOKEHUS NPSMBIX U INIOCKOCTEN MTPU
pellIeHny 3aay.

N3o00paxeHnre Ha  pUCYHKaX M  KOHCTPYMpPOBaHHME Ha  MOJENIX
NEPINEHIUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, TPSAMBIX, MapaJljesIbHbIX
MJIOCKOCTEH, YIJIOB MEXKIy TMPSMOM M IUIOCKOCTRIO W OOOCHOBaHHUE
IIOCTPOEHHS.

Pemenne 3amau Ha BBIUMCICHHE TE€OMETPUYECKMX BeIMUuH. OmNucChIBaHHE
paccTosiHusL OT TOYKHM A0 IIOCKOCTH, OT HPSIMOM JI0 IUIOCKOCTH, MEXIY

13




IJIOCKOCTSIMU, MEX]Ty CKPEILIMBAIOIIUMUCS MPSMBIMU, MEXKAY IPOU3BOJILHBIMU
¢urypamu B mpoCTpaHCTBE.

DopMyTUpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyILIECTBOBaHUS, CBOICTBA).

N3o0paxeHne Ha yepTexax U MOJEISAX PACCTOSHUS U OOOCHOBAHHE CBOUX
cyxaeHuil. OnpeneneHne M BBIUUCIEHHE PACCTOSHUW B IPOCTPAHCTBE.
[Tpumenenue hopMyIl U TEOpEM IJIAHUMETPUU JJISl peLICHUS 3a1a4.
O3HakoMJIEHME C TIOHATHEM [apajlIeIbHOIO IPOEKTUPOBAHUS U €0
cBoiictBamu. DopmynupoBaHHE TEOPEMbl O IUIOMAAN OPTOTOHAILHOM
IPOEKIIMHA MHOTOYTIOJIbHUKA.

[TpumeneHnue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYHCICHUH.
ApPryMEHTUpOBAaHHE CBOMUX CYXICHMM O B3aMMHOM pPacloOXKEHUU
MPOCTPAHCTBEHHBIX (QUTYD

Paznen 4.
Kom0unaropuka

Conep:kanue yue0HOro Marepuasa:

OneMeHThl KOMOMHATOPUKU

OcHOBHBbIE MOHATUS KOMOMHATOPUKHU. 3a7auu Ha OJICYET YKCIIa pa3MELICHUH,
IIEPEeCTaHOBOK, coueTaHuil. Pemenue 3a1a4 Ha nepedop BapuantoB. dopmyna
6unoma HeroToHa.

CpoiicTBa 6MHOMHHAIBHBIX K03 duumenton. Tpeyronphuk [ackans.

26/16/10
2

IIpakTHyeckue padborTsbi:

3aa4yy Ha NOJCYET YMCIIa Pa3MEILEHUH, IEPECTAHOBOK, COUETAHUM
Pemenue 3a1auy Ha nepe®op BapuaHTOB.

®opmyna bunoma HeroToHa.

CaolicTBa OMHOMUHANBHBIX K03 duunentoB. TpeyroabHuk [lackas.
Pemenne npukinaaHeIX 3amad.

Pemenue npuknaaHeix 3aaad.

KonrtponbHas pabora no pasneny: «KoMmOrHaTOpuKa.

14

CamocTtosiTeibHAs padoTa 00y4yalomMXcs:

1. TlonsTHe O He3aBUCHUMOCTU COOBITUH. J{MCKpeTHas ciyyaiiHas BeIMYMHA,
3aKOH €€ pacrnpeaeneHus. YMcIoBbIe XapaKTepUCTUKH JUCKPETHOM CIIydaliHON
BEJIMYMHBI.

2. TloHsTHE O 3aKOHE OOJIBIINX YUCEIT.

3. I'enepanbHas COBOKYIHOCTb, BBIOOpKA, cCpefHee apudMeTHuecKoe,
Meaunana. [lonsitue o 3agayax MaTeMaTH4eCKON CTAaTUCTUKH.

10

1,2,3
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OcHoBHbBIE BH/bI Y4eOHOH 1eSITeJIbHOCTH

W3ydenne mpaBuiga KOMOWHATOPUKM U IPUMEHEHHE TIPU  PEIICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33Jad METOAOM TMepedopa W MO MpPaBHIY
YMHOXXEHHUS.

O3HaKOMJICHHE C TIOHATUAMU KOMOMHATOPHKH: Pa3MEIICHUSMHU, COYETAaHUSIMH,
[IEpEeCTaHOBKaMH U (pOpMyJIaMHU Ui UX BBIYUCICHHUSL.

OObsicHeHne U mpuMeHeHHe (OpMyT JUId BBIYUCICHHUS pa3MEICHHIH,
IEPEeCTaHOBOK U COYETAHUH MPU PEeLICHUH 3aad.

Oznakomiuenue ¢ 6uHoMom HetoToHa u TpeyronpHukoMm Iackass.

Pemlenne mnpakTHyeckux 3ajad C HCHOJIb30BAHMEM IOHATHH M IpaBUI
KOMOMHATOPUKH.

Pasnen S.
KoopauHatbl 1 BeKTOPbI

Coaep:xxanue yueOHOro MaTepuaJia:

[IpsimoyrosbHas (aexkapToBa) ccTeMa KOOpJMHAT B IPOCTPAHCTBE.

dopmyiia pacCTOSHUS MEXY JIBYMs TOUKaMH. Y paBHEHUS cepbl, JI0CKOCTH
u npsmoil. Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. CloxeHHe
BEKTOPOB.

YMHOk€EHHE BEKTOpa Ha 4nci0. Pa3iioxkenne BEKTopa 10 HallpaBiIeHUsAM. YOI
MexX1y AByms BekTopamu. IIpoekuust Bekropa Ha ock. KoopaunaTsl BEKTOpa.
CkanspHoe npou3BeJieHre BEKTOpOB. Mcnonp30BaHne KOOpAUHAT U BEKTOPOB
IIPY PEIICHUN MaTEMATUYECKUX U TPUKJIAIHBIX 3aay.

32/22/10
2

IIpakTHyeckue padborTsbi:

JlexapToBa cucTemMa KOOpIMHAT B IPOCTPAHCTBE.

Haxoxnenue ypaBHeHU OKPYKHOCTH, CPepbI, MIOCKOCTH.

Pemenue 3a1a4 Ha BEIYNCIICHUE PACCTOSHUN MEXy TOUKAMH.

Pemenne 3amau Ha CcBOMCTBa BEKTOPHBIX BEJIWYMH, MpPaBUJa Pa3IOXKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE.

Pemenue 3aa4 Ha mpaBuiia HAXOKJECHHUS KOOPAUHAT BEKTOPA B IPOCTPAHCTBE.
Pemenne 3amady Ha mnpaBuna JEHCTBUM € BEKTOpPaMH, 3aJaHHBIMHU
KOOpJMHATaMH.

CkasipHOE TIPOM3BEJIECHUE BEKTOPOB, BEKTOPHOE YpPaBHEHUSA INPSAMON H
IUIOCKOCTH.

Pemenune 3amau Ha pelictBus ¢ Bektopamu. (KoopauHatHbI MeTOf,
MPUMEHEHNE BEKTOPOB ISl BBIUMCIICHHSI BEIMYUH YTJIOB U PACCTOSTHUM. )
Hcnonp30oBaHne KOOPAMHAT M BEKTOPOB IPU PEIIEHUHM MAaTEMaTUYECKUX M
MPUKJIAJIHBIX 3a]1au.

20

1,2,3
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KonTponbhas pabota no pazneny: «KoopanHaThel U BEKTOPBD».

CamocrosiTe1bHast padoTa 00y4yaOmMXxcs:
Pemenne 3agmau Ha neicTBus ¢ BekTopamu. Pemenue 3ajgad Ha npasuia
JICHCTBUM C BEKTOPAMM, 3aJAHHBIMA KOOPAVHATAMM.

10

OcHoBHBbIE BHIbI YUeOHOI1 1eSITeJIbHOCTH

O3HakoMJIEHHME C NOHATHEM BeKTOopa. M3ydeHue AeKapTOBOM CHUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, IOCTPOCHUE I10 3aJaHHBIM KOOPAMHATAM TOUYEK U
IIJIOCKOCTEH, HAXO0KICHHE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHMIl OKpPYKHOCTH, cdepbl, IUIOCKOCTH. BrluncieHue
pacCTOSTHUN MEXKIY TOUKAMH.

W3y4yeHne CBOWCTB BEKTOPHBIX BEIWYMH, IPABWII PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJ HAXOXKICHHS KOOPAMHAT BEKTOPA B
IIPOCTPAHCTBE, IIPABUJI IEUCTBUN C BEKTOPAaMH, 3aJJaHHBIMUA KOOPJUHATAMH.
[IpuMeHeHne Teopuu NpHU PEIICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH.
W3ydyeHne CKaaspHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO YpPaBHEHHS
IIPSAMOM M IIOCKOCTH. [IprMeHenne Teopuu Npu PEeIICHNUH 3a7a4 Ha IeUCTBUSA
C BEKTOpaMH, KOOPAUHATHBIM METOJI, IPUMEHEHUE

BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHUM O B3aUMHOM
PAaCIIOJIOKEHUH MPSMBIX U MIJIOCKOCTEMN C UCIOJIb30BAHNEM BEKTOPOB

Pa3znea 6.
OCHOBBI TPUTOHOMETPHUH

Copepxanue y4eOHOro MmaTepuaJa:

OcHoBHble OHATHS. Pagnannas Mepa yria. BpamarensHoe apuxenue. Cunyc,
KOCHUHYC, TAQHI'€HC M KOTaHreHc 4ucia. OCHOBHBIE TPUTOHOMETPHYECKHE
ToxnaecrBa. QPopmynsl npusencHus. PopMmynsl  crnoxkeHUs.  DopMyiisl
ynBoenus Popmynsl mnoioBuHHOro yria. IlpeoOpa3oBanust mnpocTedimx
TPUTOHOMETPUUYECKUX BBIPAKECHMUIA. [IpeoOpa3zoBanue CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIMI B MpPOM3BEIEHUE U MPOU3BEIEHUS B CYMMY.
Bripaxkenue TpuroHomeTpuyeckux (QYHKIMI depe3 TaHIeHC MOJOBHHHOIO
aprymeHra. TpUroHomMeTpUYecKue ypaBHEHHs W HepaBeHcTBa. lIpocreimue
TPUTOHOMETPUYECKHE  ypaBHEHHs. IIpocredmme  TpUTOHOMETPUYECKHE
HEPaBEHCTBA.

OOpaTHple  TpUrOHOMETpUYeckHe (YHKIUU. ApPKCUHYC, apKKOCHHYC,
apkranrenc. OOpaTHble  TpUTOHOMETpUYECKHE  (DYHKIMH:  apKCHUHYC,
ApPKKOCHHYC, apKTaHT€HC.

TpuroHomerpuueckue  ypaBHEHMss U HepaBeHcTBa.  lIpocreimue
TPUTOHOMETPUYECKUE YPABHEHMSI.

48/36/12
2

1,2,3
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IIpakTnyeckue padboTbi:

N300pakenue yrios BpallleHUs Ha OKPYKHOCTH, COOTHECEHUE BEJIMUMHBI yTIiia
C €ro PacHoJIOKEHUEM.

®opmyisl IpuBeaeHus. Pemenue 3anay.

dopmyiibl cnoxxeHus. Pemenue 3agay.

Dopmyisl yaBoeHuss @opMyJibl IOJIOBUHHOIO yriia. Pemenue 3anay.
[TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBHIPAKECHUH.

Pemrenue 3aa4 Ha nmpeoOpazoBaHUE TPUTOHOMETPUIECKUX BBIPAKCHUH.
Pemienue npocTelmx TPUTOHOMETPUYECKUX YPABHEHUH.

Pemenne TpUrOHOMETPUYECKUX YpPAaBHEHHUH METOJOM Ppa3JIOKEHHUS Ha
MHOXHUTENH.

Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUH C10cOOOM 3aMEHBI.

[TpoBepouHas pabora Ha MpeoOpa3zoBaHNE TPUTOHOMETPHUUECKHUX BBIPAKCHHIH.
Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUH pa3IMuHbIMU METOAAMU.
Pelienne TpUroHOMETPUYECKUX YPaBHEHUN Pa3IUYHbIMU METOJAMHU.
Pemenne mpocTedImmx TPUTOHOMETPHYECKUX HEPABEHCTB MO (opmynaM u
TPUTOHOMETPUUECKOMY KPYTY.

Pemenune mpocredmmux TPUTOHOMETPUUECKHX HEPABEHCTB MO (QopMmyiaM U
TPUTOHOMETPUUECKOMY KPYTY.

OOpaTtHble TPUrOHOMETpUUYECKHE (QYHKIUH.

Pemenue ynpaxHeHHMN.

KontponbHas padota no pazaeny: « OCHOBBI TPUTOHOMETPUN.

34

CamocrosiTeibHas padoTa 00y4arOImMXCs:

N3zroroBienne TpUrOHOMETPUYECKOTO KPYyTa.

BeipaxeHue TpuUroHoMeTpudeckux (GYHKUUN depe3 TaHIeHC MOJIOBUHHOTO
aprymenta. Coobmienue: @opmysbl MOJOBUHHOTO yria.

12

OcHoBHBIC BH/IbI y4eOHOH AeATEJIbHOCTH

W3yueHnne paaumaHHOTO METOJa W3MEPEHHMs YIJIOB BpALICHUS U UX CBSA3U C
rpagycHoil Mepoil. WM3o00paxkeHue yrioB BpalleHUsT Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI YIJIa C €r0 PacloI0KEHUEM.

dopMyIupoBaHUE ONpPEAEICHUN TPUTOHOMETPUUECKUX (DYHKIMHA I YIJIOB
IMOBOPOTa U OCTPLIX YIJTIOB IMPAMOYT'OJIBHOI'O TPEYTrOJbHUKA U 00BLICHEHHE UX
B3alMOCBS3H.

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPUUCCKHUX TOXKIACCTB i1 BBIYUCICHUA
3HaYeHUH TPUTOHOMETPUUECKUX (PYHKIMI O OJTHON U3 HUX.

17




N3yueHne OCHOBHBIX (OpMYJ TPUTOHOMETPUU: (OPMYNBI  CIOXKEHHUS,
yIBOCHHUS, NPeoOpa3oBaHUSI CYMMbl TPUTOHOMETPHUYECKUX (DYHKIHMHA B
IIPOU3BEICHNE U IPOM3BEIECHUS B CYMMY M IIPUMEHEHHE IIPH BBIYUCIICHUU
3HAQ4YECHMS] TPUTOHOMETPUYECKOTO BBIPAKEHMS U YIIPOILEHHUS €T0.
O3HaKOMJICHHE CO CBOMCTBAMHU CHUMMETPHUH TOYEK HA €IMHUYHON OKPYKHOCTH
U IPUMEHEHHUE UX JUIsI BEIBOJA (POPMYIT IPUBEACHUS.

Pemienne mno ¢opMynaM M TPUTOHOMETPUYECKOMY KpYyry IPOCTEHIIMX
TPUTOHOMETPUUYECKUX ypaBHEHUH. [IprMeHeHHe OOIMX METONOB peIICHHS
ypaBHEHMH (IIPUBEJEHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3JI0KEHHs Ha
MHOKUTEIM, 3aMEHbl IEPEMEHHOI) MNpU pPEIIEHUHd TPUTOHOMETPUUECKUX
YPaBHEHHH. YMEHHME OTMeuYaTb Ha Kpyre pelleHHs pOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HakoMJIEeHHE C TOHSATHEM OOpAaTHBIX TPUTOHOMETPUYECKUX (DYHKIMH.
H3ydenune ompenesneHnii apKCUHYCa, ApKKOCHHYCA, AapKTAaHI'€HCAa 4YHUCIA,
bopMynupoBaHue UX, U300pakeHUE HA €AMHUYHOM OKPY>KHOCTH, IPUMEHEHUE
IIPU PEIICHUN YPAaBHEHUHN

Paznen 7.
DYyHKUMH, UX CBOMCTBA U
rpaguxku

Coaep:xxanue yueOHOro MaTepuaJia:

Oynkiuu. O6macTh onpeaesieH!s] 1 MHOXKECTBO 3HaYCHHI; rpaduK QyHKIHH,
nocTpoeHue TrpaduKoB (QYHKIUM, 3aJaHHBIX pPA3JIMYHBIMM CIOCOOAMH.
CsoiicTBa byHKIINHN. MOHOTOHHOCTb, YETHOCTb, HCYETHOCTD,
OTPaHUYEHHOCTh, MEPHUOAMYHOCTh. [IpOMEXYTKH BO3pacTaHusi M YyObIBaHMS,
HanOoJpIlIee W HaWMEHBINIEE 3HAYEHUS, TOUYKH dKcTpemyma. [ 'paduueckas
uHTepnpetanus. Ilpumepsl (QyHKIMOHAIBHBIX 3aBUCHUMOCTEH B peajbHBIX
npoueccax M SABICHUSX. ApU(pMETHYECKHE olepaluuu Hajl QYHKIHSIMH.
Cnoxnas ¢yskuus (kommnosunusi). [loHATHE O HENpephIBHOCTH (DYHKIHH.
O6parnbie Qynkiuu. OOnacTh ompeneeHuss U 00IacTh 3HaYEHUN 0OpaTHON
¢ynkunu. I'papux obpatHoit ¢yHkuuu. CreneHHble, IOKa3aTelbHbIE,
gorapudmuueckue U TpuroHomerpuyeckue — (yHkuumu.  OOparHbIe
Tpuronomerpuueckue ¢yHkuuud. OmpeneneHuss (QyHKIUM, UX CBOWCTBA U
rpaduku. [IpeoOpazoBanus rpadukos. IlapamienbHbId MTEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO OCe KOOpAMHAT M CHUMMETpPHs OTHOCHTEIbHO Hayaia
KOOPJIWHAT, CAMMETPHUSI OTHOCUTEIBFHO TPSMON Y = X, PAaCTSDKEHUE U CKATHE
BJI0JIb OCEH KOOP/MHAT.

34/24/10
2

IIpakTHyeckue padoTsbi:
Oynkiuu 1 rpapuku. O630p 0OIIMX NOHATHIH.

22
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[Toctpoenne u urenue rpaduxoB ¢yHkun. [IpeodpasoBanue rpaduxoB
byHKInn.

MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, IEPUOAUYHOCTH (QYHKITUH.

Pewenne ynpaxHeHui.

[TpoMeXyTKM MOHOTOHHOCTH, HauOOJbIlIee U HAaUMEHBIIIEEe 3HAUYCHUS, TOUKU
AKCTpPEMYyMa.

CreneHHbIC, TOKa3aTeNIbHbIC (YHKIIUHA U UX CBOWCTBA. PelieHne yrnpaxHeHUH.
Jlorapudmmueckas GyHKIMS U €€ CBOWCTBA. Perenne yrpaxxHeHUH.
CaoiicTBa U rpaguKku CHHYca, KOCUHYyCa, TaHT'eHca U KoTaHreHca. OOpaTHble
TPUTOHOMETPHUYSCKHE (HYHKITUH.

["apmonnueckue konebanus. [Ipuknaanbie 3a1auu.

TpuronomeTpuuecke ypaBHEHHsI 1 HEPABEHCTBA.

KonTponbhas pabota no pazaeny: «DyHKInU U rpadukm.

CamocrosiTesibHas padoTa 00y4YaroIUXCs:

CooOmiennie mo Teme: «lIpuMepsl (QYHKIMOHATBHBIX 3aBHCHUMOCTEH B
PEATBHBIX MPOIIECCaX U SIBICHUSIXY.

O3HakOMJICHHE C TIOHATHEM TapMOHHYECKUX KOJeOaHUH H IpUMEpaMHu
TapMOHUYECKHX KOJeOaHWUW IS OMUCAHHS TPOIECCOB B (M3HMKE U JAPYTUX
001acTIX 3HAHUS.

[loctpoenne rTpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMH U
omnpezeneHue no rpadukaM X CBONUCTB.

10

OcHOBHbBIE BBl Y4eOHOM AeSITeJIbHOCTH

O3HaKOMJIEHHE C NOHSATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCHUMOCTEN MEXIY
nepeMeHHbIMH. O3HakOMJIGHHE C TOHATHEM TIpaduKka, OIpenerIeHne
NPUHAISKHOCTH TOUYKM Tpaduky ¢yHkuuu. Omnpenenenue mno Qopmyne
MpocTeiel 3aBUCUMOCTH, BU1a ee rpaduka. Beipaxkenue o Gpopmyie ogHoi
nepeMeHHoil uepe3 apyrue. O3HaKOMIIEHHE C OIpejesieHueM (yHKIHH,
dbopmynupoBanre ero. Haxoxaenwe obOmactu ompeneneHus W 00JacTH
3HaueHud QyHkuuu. O3HAKOMJIEHHE C TMpuMepaMud (YHKIIMOHAIBHBIX
3aBUCUMOCTEM B  pEANbHBIX IPOLECCax W3 CMEXKHBIX JHCHUIUINH.
O3HakOMJIEHHE C JOKa3aTEIbHBIMH pPacCYXIECHUSMU HEKOTOPHIX CBOICTB
JTUHEHHON U KBaJIpaTUIHOU (YHKIIUMA, TPOBEICHUE UCCIICIOBAHUS TUHEHHOM,
KYCOUHO-TMHEWHOM,  JpOOHO-TMHEHHOM W KBaApaTUYHOM  (pyHKIMIA,
noctpoenne ux rpadukoB. Iloctpoenue u ureHue rpadukoB (YHKIUH.
UccnenoBanne ¢ynkumu. CocraBieHue BHIOB (QYHKIUH 1O JTaHHOMY
YCIIOBUIO, pEUIeHHE 3aJlad Ha JKCTpeMyM. BrinonHeHue mnpeobpazoBaHuUil
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rpaduka Qynkruu. M3ydeHue moHsTHS OOpaTHOM (DYHKIIMHU, ONpEAcIICHHE
BUJa M mocTpoeHue rpaduka oOpaTtHOW (QyHKIMH, HaXOXKAEHUE ee o0JacTu
ompenenaeHus W o0yiacTu 3HaueHud. [IpuMmeHeHue CBOWCTB (YHKIMH mpH
UCCJIEJOBAaHUM YPABHEHUH U PEIICHUU 33]1a4 Ha SKCTpeMyM. O3HaKOMJIEHUE C
MOHITHEM CIOXHOU (QYHKLIUU.

Boeruncnenue 3HaueHuid (QYHKIUN MO 3HAYeHHWIO aprymeHTa. OmpejeneHue
MOJIOKEHUST TOYKM Ha rpaduke MO ee KOoOopJuHaTaM U HaobOpoT.
Wcnonb3oBanne CBOUCTB (YHKIUN IJiI CpaBHEHHS 3HAYCHHMI CTENCHEH H
norapudmoB. IloctpoeHune rpapuKoB CTENEHHBIX U JOTapUPMHUUECKUX
GyHKIMA.

Pemenne nokasarenbHbIX U JTOTapU(PMUUECKUX ypaBHEHUI M HEPABEHCTB MO
U3BECTHBIM anroputMaM. O3HaKOMJIEHME C TOHSATHEM HENPEPbIBHOM
nepuoandeckoi GyHKIUU, (HOPMYIUPOBAHHE CBOWMCTB CHHYCa M KOCHHYCA,
MOCTPOCHUE UX IPaQHUKOB.

O3HakOMJIEHHE C TIOHSATHEM TapMOHUYECKUX KOJe0aHUNl U MpuMepaMu
rapMOHMYECKUX KOJeOaHUN IUIs ONUCAHMS NPOLECCOB B (PU3MKE U APYTUX
00JacTsX 3HaHUA.

O3HakoMJIEeHHE C TIOHATHEM pPAa3pbIBHOH MEPUOAWYECKON  (yHKIHH,
(bopMynupoBaHUE CBOMCTB TaHI€HCA M KOTAHI'€HCA, TOCTPOEHHE UX I'paUKOB.
[IpumeHeHne CBONCTB byHKIUI JUIs CpaBHEHUS 3HA4YCHUI
TPUTOHOMETPUUYECKUX (DYHKLUH, pelIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH.
[loctpoenne rpapukoB OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMH U
onpeneneHue Mo rpadukaM HX CBOMCTB. BbInoiHeHue mnpeobpazoBaHUs
rpauKoB.

Pazpgen 8.
MHoOrorpaHHUKH U
KpYIJible Teja

Copepxanue y4eOHOro MmaTepuaJa:

Mpmuororpaniuku. Bepmmnbl, peOpa, rpaHu MHororpaHHuka. PasBeprtka.
MHororpanssle yribl. Beimykibie MHOrorpaHHuku. Teopema Oitniepa.
IIpusma. Ilpsmas wu  HawkioHHas mnpusMma. [lpaBunbHasg  npusMma.
[Mapannenenunen. Ky6.

IInpamupa. IlpaBunbHas nupamuga. YCedeHHas nOUpamuaa. lerpa’ap.
Cummerpun B KyOe, B mapajuienenunene, B npusme u nupamuje. CedeHus
KyOa, mpu3Mbl U nupamuibl. [IpencraBienre o NpaBUIbHBIX MHOTOTPaHHUKAX
(TeTparzpe, Kybe, OKTasape, 1oeKadApe U ukocasape). Terna U MOBEPXHOCTH
BpamieHus. lunmuaap u konyc. YcedeHHbll koHyc. OCHOBaHUE, BBICOTA,
OOKOBas MIOBEPXHOCTh, 0Opa3ymomas, pazsepTka. OceBble CEUEHUS U CEUCHMS,
NapaJUIeIbHBIE OCHOBAHHUIO.

42/30/12
2

1,2,3
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[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe.

Wsmepenus B reomerpun. O0beM u ero u3mepenue. MaTerpanpHas Gopmyna
o0bema.

®opmynel 00beMa Ky0a, TPSIMOYTOJIBHOTO MapalieNienuIeaa, MPU3MBI,
HUIMH]IpA.

@opmyiiel 00beMa mUpamMuIbl U KoHyca. PopMyIbl TUIOIMAAN TOBEPXHOCTEH
HUWIMHIpa U KoHyca. Popmynsl oobema mapa u miomanu chepsl. [Togodue
tenn. OTHOLIEHUS TUIOIAEH TOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEJI.

IIpakTnyeckue padborTbi:

[Ipusma. Ilnomagr 1oNHOW U OOKOBOM  TMOBEPXHOCTH  MPHU3MBL.
[Tapannenenunen. Kyo.

Pemenue 3anauy.

[Mupamupa. [nomanp nosepxHocTy nupamuabl. Pemienue 3aaau.
O6nem nupamuasl. Pemenue 3amay.

Ceuenus ky0a, mpu3Mbl U mUpamMubl. Pemenue 3amay.
KonTponpHas padora o Teme: «MHOTOTpaHHHUKI.

Hunuuap. [1nomane moBepXHOCTH HUIUHAPA.

Konyc. Yceuennslii kKonyc. [Inomans noBEpXHOCTH KOHYCA.
Pewenue 3amau.

Cdepa u map, ux ceyenus. KacarenpHas miockocTh K chepe.
OO0beMbl KpyTIIbIX Te. Pernenue 3anay.

OceBble CEUEHUS U CEUCHMUS, TapaJlIeIbHbIe OCHOBAHUIO.
Pemenue 3amau.

KontponbHas padota no pazneny: «Kpyribie Tenay
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CamocrosiTeibHas padoTa 00y4arOImMXCs:
PaseepTrka. MHororpanssle yribl. Beimykible MHOrorpaHHuku. Teopema
Oiinepa. HaknoHHas npusma.

12

OcHoBHBIE BU/ABI Y4eOHOMH 1eITeJJbHOCTH

Onucanne W  XapakTEpUCTHKA Ppa3JIMYHBIX BHJIOB MHOIOTPaHHMKOB,
MIEPEUHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pakxeHne  MHOTOIPAaHHMKOB W BBIIOJHEHHWE  IIOCTPOCHHUS  Ha
M300paXEeHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Bpluncnenue JIMHEWHBIX DJIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypaluusx, apryMEeHTUPOBAHUE CBOUX CYXKICHHH. XapaKTepucTHUKa U
n300pakeHNe CeYeHUs, pa3BepPTKU MHOTOI'PaHHUKOB, BBIYMCIICHHUE TUIOMIAAeH
ITOBEPXHOCTEN.
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[TocTpoenue mpocTermmx cedeHui Kyba, mpu3Mbl, mupaMuabl. [Ipumenenune
(akTOB U CBENICHUI U3 TUIAHUMETPHH.

O3HakoMJIeHHE C BHMJAaMM CHMMETPUH B IPOCTpaHCTBE, (HOPMYIHpPOBAHUE
ONpPENEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMETPUM TeJl BpALLICHUS H
MHOTOTPaHHMKOB.

[IprMeHeHre CBOMCTB CUMMETPUH IIPHU PELICHUH 3a]1a4.

Hcnonb3oBaHue  NpUOOPETEHHBIX  3HAHUM AN MCCIENOBaHUS U
MOJCIINPOBAHUS HECJIOKHBIX 3a1a4. N3obpaxenue OCHOBHBIX
MHOTOTPaHHHMKOB U BBIIIOJHEHUE PUCYHKOB I10 YCJIOBHAM 3a/a4.
O3HakoOMJICHHE C BUAaMHU TeJ BpalleHUs, (HOPMyITUPOBAHHE HX ONpEACICHUN
Y CBOMCTB.

DOopMyIMpPOBAHHE TEOPEM O CEYEHUM 1Iapa IUIOCKOCTBIO M IUIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepucTuKa U n300pakeHHE TeJl BPAIIEHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemenue 3agad Ha NOCTPOCHUE CEUEHUH, BBIUMCIICHHE JJIMH, PACCTOSHUM,
yri0B, wionaaei. [Iposenenue noKa3aTenbHbIX PacCyKACHUN IPU PELICHUH
3aj1ad.

[IpumeHeHne CBOMCTB CUMMETPUM IIPU PELICHUM 3a/lad Ha Teja BpalleHMUS,
KOMOUWHAIIMIO Tell.

N306pakeHne OCHOBHBIX KPYIJIBIX TEJI U BBINOJIHEHHE PUCYHKA IO YCIOBHIO
3a/1a4u

Pa3znen 9.
Hauana
MAaTEMATHYeCKOI0
aHaJIn3a

Conep:xaHue y4eOHOro MaTepuaJia:

ITocnenoBaTeaIbHOCTH.

CrocoObl  3amaHMsd M CBOWCTBA  4YMCJIOBBIX  I1OCJIEAOBATEIbHOCTEH.
CymmupoBaHue MIOCJIEI0BATEILHOCTEM. beckoneuno yObIBaro1ast
TFEOMETPHYECKas IPOrPECCUs U €€ CyMMa.

IIpousBoHasl.

[TonsiTve 0 MPOU3BOIHOM PYHKIIMU, €€ TeOMETPUUECKUN U PUINIECKHI CMBICIT.
VYpaBHeHue KacatenbHOH K rpaduky ¢yHKiMH. I[Ipou3BOJHBIE CYMMBI,
Pa3HOCTH, MPOU3BEACHUS, YaCTHbIE. [[pON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. IlpuMeHeHne TNPOW3BOAHOM K HCCIEIOBAHHIO (QYHKUUH U
nocTpoeHnto rpadukos. [IponsBogHbie 00paTHON (DYHKIMH W KOMIIO3UITUU
¢ynkuuu. Ilpumepsl HCHONB30BaHUS TMPOM3BOJHOM NS HAXOXKIACHUS
HaWJIy4dlIero PeeHNs B IPUKIaJIHbIX 3aa4ax.

Bropas mnpousBojgHas, €€ TeOMETpUYECKHMH U  (U3MYECKHH  CMBICIH.
HaxoxaeHne ckopocTH Juisl mpolriecca, 3aJaHHOro (opMysio U rpagukom.

42/30/12
2

1,2,3
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IIpakTnyeckue padboTbi:

UucnoBas Mociae10BaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHNs1, BRIYUCIICHHUE €€ YICHOB.
beckoneuHo yObIBaroIIasi reoMeTpruecKas Mporpeccus 1 ee cymma.

Pewenue 3anau.

VYpaBHeHue kacatenbHOU K rpaduky GyHkuu. Pemenne 3amay.

Pemienue 3a1au Ha HAXOXKIEHUE TPOU3BOAHBIX CYMMBbI, PA3HOCTH.

Pemenue 3a1ay Ha HAXOXAEHUE MPOU3BOIHBIX IPOU3BEACHMS, YACTHOTO.
[IpumeHeHHEe TPOM3BOAHONW K HCCICIOBAHUIO (PYHKIMA M TMOCTPOCHUIO
rpaguKoB.

Pewenne 3anau.

Pewenne npukinagHeix 3a1a4.

Bropast npousBoiHas, ee reoMeTpUUeCKUi U PU3MUECKUN CMBICIT.

Pewenue npukinagHeix 3a1a4.

Haxoxnenne HanOOJbIIEro, HAMMEHBIIETO 3HAYEHUS M HIKCTPEMaJIbHBIX
3HaYeHUH PyHKLIUU.

Pemenue 3amgau o teme «IIpousBoanasy.

KonTponbhas pabota no pazneny «Hauana MaTeMaTH4eCKOTO aHAIHM3a.
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CamocrosiTesibHas padoTa 00y4YaroUIUXCs:

[TonsiTre o mpezaene Mocae10BaTEIbHOCTH.

Cy1iecTBoBaHUE TIpe/ieiia MOHOTOHHON OTPpaHWYCHHOW TIOCTIEI0BATEIIBHOCTH.
[TpousBoaHbie 00paTHON QYHKITMN ¥ KOMITO3UITUN (QYHKIIHH.

12

OcHOBHbBIE BBl Y4eOHOM AeSITeJIbHOCTH

O3HaKOMJICHUE C MOHSATHEM YHCIIOBOM ITOCIEAO0BATEILHOCTH, CIIOCOOaMHu ee
3aJaHus, BEIYUCICHUSIMU €€ YJICHOB.

O3HakoOMJIEHUE C MOHITHEM MpeJiena MoCaeA0BaTeIbHOCTH.

O3HaKkOMJICHHE C BBIYUCICHHEM CYMMBbI O€CKOHEUYHOT'O YHCIIOBOTO psiga Ha
npUMepe BBIYUCICHUS CYMMbl OECKOHEYHO YOBIBAIOIIEH TeoMeTpHYecKOn
MIPOTPECCHMU.

Pemenue 3agau Ha mpuMeHeHHe (HOPMYIBI CyMMBI OECKOHEYHO YOBIBAIOIIEH
reOMETPUYECKON TPOTrPECCHH.

O3HaKkoOMJIEHUE C MOHSITHEM MPOU3BOIHOM.

N3yuenne u GopMynHpoOBaHHE €€ MEXaHWYECKOTO U TEeOMETPHUYECKOTO
CMBIC/Ia, HW3Y4YEHUE QITOPUTMA BBIYMCICHHUS NPOU3BOJHON Ha IpUMEpe
BBIUMCJIEHHS] MTHOBEHHON CKOPOCTHU U YIJIOBOr0 KO3((PHIMEeHTa KacaTeIbHOI.
CocraBieHre ypaBHEHUs KacaTeIbHON B OOIIEM BHJIE.

23




VYcBoenne — mpaBwin  auddepeHIMpoBaHus,  TaONMIBI  MPOU3BOIHBIX
AIIEMEHTAPHBIX (YHKIUH, MpuMeHeHnue s auddepeHnupoBanus GpyHKIUH,
COCTaBJICHUS YPABHEHUS KacaTeJIbHOM.

N3ydenne TeopeM o CBSI3U CBOMCTB (DYHKIIMU U TIPOU3BOIHOMN, (GOPMYTHUPOBKA
uX.

[IpoBenenne ¢ MOMOIIBIO MPOU3BOAHON HCCIEAOBAaHUS (DYHKIMH, 33TaHHON
bopMyII0id.

YcTaHoBIIEHUE CBA3H CBOMCTB (DYHKIIMHU M MIPOU3BOIHOM MO UX rpadukam.
[lpumeHeHne TPOM3BOJHOW A pEUIeHUs 3a7ad  Ha  HaXOXKJICHHE
HanOOJIBIIEr0, HANMEHBIIIETO 3HAYCHHSI M Ha HAXOXKJCHHE IKCTpEMyMa

Paszngea 10.
HHurerpaJ u ero
NpPUMEHEeHHe

Conep:xaHue yueOHOT0 MaTepuasa: 28/18/10
[TepBooOpasznast n uHTErpai. [IpuMeHEHHE ONMPENSIICHHOTO HWHTErpaia Ul 2
HAxXOXKJICHUs IUIOIIAAu KpPUBOIMHEHHOW Tpaneuuu. Popmyna HeroToHa—

Jleiitbnnma. Ilpumepsl npruMeHeHHUs HHTETpaia B GU3NKE U TE€OMETPHUH.

IIpakTH4eckne padoThbI: 16
Pemenue 3a1ay Ha BbIYMCIIEHUS IEPBOOOPA3HOM.

Pemenue 3aa4 Ha cBsA3b MEPBOOOPA3HON U €€ MPOU3BOTHOM.

Haxoxnenus mniomaan KpuBOJMHEHHOM Tpanenuu. Teopema HprotoHa—

JleitOHuma.

Pemenue 3a1ay Ha BBIYMCIIEHUS! MHTETpaIa.

Pemenne 3amau Ha MpUMEHEHHE WHTErpala Jjs BBIYMCICHUS (U3HUECKUX

BEJIMYMH U TUIOLIAJICH.

Pemenue 3a1ay Ha NpUMEHEHUE UHTErpaa.

Pemenue npuknaaHeix 3aaad.

KontposnbHas pabora no pasneny: «/HTerpai u ero npuMeHeHHue.

CamocrtosiTeibHAst padoTa 00y4yaommXxcs: 10

[TpumeHneHus unTerpana B Gu3nKe ¥ reOMETPUH.
Penienne npukiiaaHbIxX 3a1a4.

OcHoBHBIC BH/IbI y4eOHOH NeATeJbHOCTH

O3HakoMJIEHHE C TOHATHEM MHTETpasia u epBooOpa3Hoil.

W3ydenne mnpaBuia BBIYHMCICHHUSA NEepBOOOpasHOW M TeopeMbl HbroTOHa—
JleiiOHMIIA.

Pemenne 3amay Ha cBA3b MepBOOOpa3HOM M €€ MPOU3BOAHOM, BBIUUCIICHHUE
nepBoOOpa3HOM 1JIsl JAaHHON (PYHKIIHMH.

Pemenne 3amau Ha NpUMEHEHUE WHTErpaja i BBIYUCICHUS (PU3MUECKUX
BEJIMYMH U IUIOLIANIEH.

1,2,3
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Paznen 11.
DJIeMeHThI TeOpuu
BEPOSATHOCTEN U
MaTeMaTH4YeCKOH
CTATHUCTUKHU

Conep:kanue y4eOHOT0 MaTepuaJia:

DNEMEHTHI TEOPUH BEPOSITHOCTEH.

CoObITHE, BEpOSITHOCTH COOBITHSI, CIIO)KEHUE U YMHOKEHUE BEPOSTHOCTEH.
DNIEMEHTBl MAaTeMAaTUYECKON CTaTUCTHKHY.

[IpencraBnenre naHHBIX (TaOnMIBI, AWarpamMmbl, rpaduku). Pemenue
MPAKTUYECKHX 33724 C MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

26/16/10
2

IIpakTnyeckue padborTbi:

Pemenue 3a1ay Ha BBIYMCIIEHUE BEPOSITHOCTEH.

Pemenune 3a1a4 Ha BBIYUCIIEHUE BEPOSTHOCTEM.

Pemenne npukiiaqHbeIxX 3a1a4.

[IpencraBieHue YUCIOBBIX JAHHBIX (TaOIHUIIBI, AUATPAMMBI, TpadUKH).
Pemenne npukiiagHbeIxX 3a1a4.

Pewenne npukinagHeix 3a1a4.

KontponbHast pabota mo pazgeny «DJIEMEHThl TEOPUHU BEPOSTHOCTEH U
MAaTE€MaTUYECKOW CTATUCTUKI

14

CamocrosiTesibHas padoTa 00y4YalOIIUXCS:
[TousiTHE 0 3a7a4aX MATEMATUYECKONU CTATUCTUKU.
PGHIGHI/IC HpaKTI/I‘-IeCKI/IX 3a1a4 C HpI/IMGHCHI/IeM BepOﬂTHOCTHI)IX MCTOHOOB.

10

OcHoBHbIC BHbI y4e0OHOH NeATEJbHOCTH

N3yueHne KnacCu4ecKoro ONpeesIeHUs] BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccmoTpenne nprMepoB BBIUMCIEHHUS BEpOSATHOCTEH. PemieHune 3amad Ha
BBIYHUCIIEHHE BEPOSATHOCTEH COOBITHI.

O3HakoMJIEeHME €  NPEJICTaBICHMEM  YHCIOBBIX  JAHHBIX W HX
XapaKTepUCTHKAMHU.

Pemenue npaktuueckux 3aaad Ha 00pabOTKY YMCIIOBBIX JIaHHBIX, BBIYMCIICHUE
UX XapaKTEpUCTHK

1,2,3

Paznen 12.
YpaBHeHus u
HepaBeHCTBa

Conep:xxanue yueOHOro MaTepuaJia:

YpaBHeHHs] W CHUCTeMBbl ypaBHEHUU. PalnoHanbHBIE, HppAMOHAIBHEIE,
IIOKAa3aTCJIbHBIC. )51 TPUTOHOMCTPUYCCKHUC YpaBHCHHA, n CHUCTCMEI.
PaBHOCHIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TpPHEMBl UX peUIeHHs (pa3oKeHWE Ha MHOXKUTEIH, BBEJACHHE
HOBBIX HEM3BECTHBIX, MMOICTAHOBKA, TpadUIECKUIl METO).

HepaBeHCTBa. PaHI/IOHaJ'H)HBIe, HppaguOHAJIBHEIC, IIOKAa3aTCIIbHBIC n
TPUTOHOMETpHUYECKHe HepaBeHCTBA. OCHOBHBIE MPUEMBI X PEIICHUS.

35/25/10
1

1,2,3
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Hcnonb3oBaHue CBOMCTB M rpaduKoB (GYHKIHMA TIPH PEIICHUH YPAaBHCHUH U
HEPABEHCTB.

Meton unrepBaioB. M3o0pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA
pELICHU YPaBHEHHUI U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.
[Tpuxnanueie 3aaauu. [IpuMeHeHne MaTeMaTUYeCKUX METOJOB JIJISl PELICHUS
COJIEpXKATEJBHBIX 33J1a4 U3 Pa3IUYHBIX 00JaCTEH HAYKH U MPAKTUKH.
WuTepnperanust pe3ynpraTa, y4eT peabHbIX OTPaHUYCHHI.

IIpakTHyeckue padboTsbI:

OcCHOBHBIE IIPUEMBI PELICHHUS.

Pemenne ypaBHeHUI 1 HEPAaBEHCTB C UCIIOIB30BAHUEM CBOMCTB M I'paUKOB
GbyHKIHIA.

Pemenne panmoHanbHbIX YPAaBHEHUM U HX CUCTEM.

Pemenue pannonaneHbix HepaBeHCTB. [IpoBepounas paboTa.
Pemenne nppanimOHaIBHBIX YPaBHEHU, HEPABEHCTB U UX CUCTEM.
Penienue nokaszarenbHbIX YpaBHEHHM, HEPABEHCTB.

Pemrenne nokasarenbHbpIX ypaBHEHUM, HEPABEHCTB U UX CUCTEM.
Pemenue norapupmuueckux ypaBHeHuid. [Iposepounas pabora.
Pemenune norapupMuveckux ypaBHEHHIA, HEPABEHCTB U X CHCTEM.
Pelenre TpUrOHOMETPUYECKUX YPABHEHUN U UX CUCTEM.

Pemenne Tpuronomerpuueckux HepaBeHCTB. [IpoBepounas padora.
KontposbHas padorta no pasjeny «YpaBHEHUs: U HEPABEHCTBAY.
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CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs:
OtpaboTka W 3aKpEIUIeHHS OCHOBHBIX TPUEMOB PEIICHUS Pa3TUYHBIX
YpaBHEHUUW U HEPABEHCTB.

10

OcHoBHBIC BHbI y4e0OHOH NeATEJbHOCTH

O3HakoOMJIEHHE C MPOCTEUIIMMH CBEACHMSIMH O KOPHSX airedpanyeckux
YPaBHEHUH, TOHATUAMHU UCCICAOBAHNS YPABHEHUM U CUCTEM YPaBHEHMIA.
N3yuenne TEOpMH PaBHOCWIBHOCTH YPAaBHEHHH U €€ NPUMEHEHUS.
IloBrOpeHne 3amucu peleHus CTaHAAPTHBIX  yYpPaBHEHUM, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUN ISl CBEACHUS K CTAHITAPTHOMY YPaBHEHUIO.
Pemenne  panMoHanbHBIX,  MppPallMOHANbHBIX,  IOKA3aTEJIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUU U CHCTEM.

Hcnonp3oBanue cBOCTB M rpaduKoB (YHKIMHA ISl pPELIeHUs YpaBHEHUHL.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHHS CUCTEM.
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Pemienne ypaBHeHUH C NIpPUMEHEHHEM BCeX IPUEMOB (Pa3JIOKEHHUsS Ha
MHOXHTEJH, BBEJCHHUS HOBBIX HEU3BECTHBIX, MOJCTAHOBKH, rpaduyeckoro
METO/1a).

Pemienune cuctem ypaBHEHH ¢ MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMHU BOIIPOCAMH PEIIEHUS] HEPABEHCTB U UCIIOJIb30BaHUE
CBOWCTB ¥ rpauKoB (PYHKLUH MPU PEIICHUN HEPABEHCTB.

Pemlenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM DAa3JIMYHbIX
CI0CO0O0B.

[TpruMeHeHrne MaTEMAaTHYECKUX METOOB JUIsl pEILIEHUs COJIepKATENbHbIX 3aa4
U3 PpasIMuYHBIX oOjacTeli Hayku W TNpakTHKU. VHTepmpeTmpoBaHue
PEe3yJIbTATOB C YYETOM pealIbHbIX OIpaHHYEHHH

KoncyabTanuu 6
IIpoekr (1 cemecTp) 10
Bcero 421/285/130/6
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3 YCJIOBUS PEAJIM3AIIUU PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIITUTIJIMHBI
3.1 TpeﬁoBaHm[ K MUHUMAIBHOMY MaTePpHAJIBHO-TEXHUICCKOMY
o0ecrnevYeHnIo
Peanmaunﬂ nporpaMmbl  JUCHHITJIMHBI Tpe6yeT HaJIn4yusi KaGI/IHeTa
MAaTCMAaTHUKU.

O0opynoBaHKWE VYEOHOTO KAOMHETA:

- IOCAA0YHBIC MCCTA 110 KOJIMYCCTBY o6yqa10m1/1xc;1;
- pa6oqee MCCTO IIpCIIoaaBaTCIIA.

TexHuuecKue cpeacCTBa 06V‘-ICHI/I$IZ

- KOMIIBIOTEP C JIUIIEH3UOHHBIM MMPOTPAMMHBIM 00€CTICUCHHEM U BBIXOJIOM B
HNuTtepHer,

- MyJTbTUMEANATIPOEKTOD,

- DKpaH.

3.2 UudopmanmonHoe obecnevyeHue 00yueHus

OcHOBHbIE HCTOYHUKHU:

1. bammmakoB M.M. Maremaruka: yue6nuk 151 CI1O / M. . bammakos. - 7-
e u3a., crep. - MockBa: Axanemus, 2018. - 253c. - (IIpodeccuonanbHoe
oOpazoBaHue). — TeKcT: HemoCPeICTBEHHBIM.

2. bammakoB, M.M. Marematuka. COopHHK 3amad  TpOQHUIBLHON
HanpaBieHHocTH: yaeOHoe nocobue mist CI1O / M.U. bammakos .-2-e u3., crep.-
Mocksa: Axkagemus, 2018.-207 c.-(Ilpodeccuonanpnoe obpa3zoBanue).- Tekcr:
HETOCPEACTBEHHBIN.

3. bammakoB, M.M. Matemartuka . 3agaunuk : yaueoHoe nocodue ais CIIO /
M.U. bammakoB.-5-¢ wu3n., crep. - MockBa : Axkagemus, 2018.-414 c.-
(ITpodeccuonanbHoe oOpazoBaHue ).- TekcT: HEMOCPEACTBEHHBIN.

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. boromonos, H.B. Marematuka. 3agaun c pemenusimu . B 2 u. Y. 2:

yuebHoe nocobue s CI1IO / H.B.boromosnos. —2-¢ u3n., uctp. u jaomn. Mocksa :
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FOpaiit, 2016.- 285 c¢. — (IlpodeccuonanbHoe oOpa3oBaHue).- TeKcT:
HEMOCPEICTBEHHBIN.

2. boromosnos, H.B. IlpakTuueckue 3ansaTus mo maremaruke . B 2 4. Y. 1:

yuebHoe nocobue o CI1O / H.B. boromosnos.- 11 uza., nepepad. u gomn. — Mocksa
Opaiit, 2017. — 284 c.-(Ilpodeccuonanproe oOpa3zoBaHue).-TekcT:
HEMOCPEICTBEHHBIN.

3. baBpun, U. Y. Marematuka : yueOHuk u npaktukym mia CIIO / U. W.
baBpun. — Mocksa: FOpaiit, 2019. - 616 c. —TeKcT: HeOCPEACTBEHHBIM.

3.3. Opranu3zanusi o0y4eHHs] MHBAJIWAOB H JIMI C OrPpaHUYEHHBIMH
BO3MOXKHOCTSIMH 3I0POBbSI B pPaMKaxX OCBOCHHSl 0011e00pa3oBaTebHOM
Y4eOHOM JUCHMIIHHBI

[IpodeccuonanpHoe o00ydyeHHe OOydYalOIIMXCSl WHBAIUAOB U JIMI C
OTPAaHUYEHHBIMH  BO3MOXKHOCTSMH  37I0OPOBBSI  OCYIIECTBIISIOTCSI Ha OCHOBE
o0pa30oBaTeNbHON MPOTpaMMBbl, aJaNTUPOBAHHOW Jis OOYy4YEHHUS YKa3aHHBIX
OoOy4Jaronmxcss B COOTBETCTBUHU C WHAMBUIYATBHON MPOrpaMMoON peaduIuTaiiu
uHBammaa. s oOecrieyeHuss JIOCTYMHOCTH OOpa3oBaHus — OOy4YaArOIIMMCS
WHBAJIMIAM CO3/AI0TCS CTIICIUATIbHBIE YCIOBHS:

— MaHAychl (BXOAHOMU MaHIyC, MAHTYC BHYTPEHHUHA K KOPHUIOPAM),

— TIOPYYHH;

— pacHIMpeHHbIC ABEPHBIC MPOEMBI,

— muadt — 2 mr.,

— JIOKaJIbHbIE TIOHM>KEHHbBIE CTOUKU-0apbephl;

— JIproHomMuyeckas MeOeb;

— cIenuaibHO 000pyIOBaHHBIC CAHUTAPHBIC, BAHHBIE KOMHATHI,

— IITaTHBIN CYypAOIIEPEBOIYHK;

— MOOUIBHBIN paguokiace (paauomMukpodon) «Conet - PCM» (12 mecr);

— cuctema uHpopMaIMoHHas Jyis ciiadocpimamux «Mctok A2y;

— DJICKTPOHHBIC JTYIIHI,

— UHGPOPMALIMOHHBIN KHOCK;

— CaWT ¢ Bepcueu s CaaboBUIAIINX;
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— MYJIbTUMEIMMUHBIA KOMITBIOTED;

— CpeICTBa BUACOIMOACPKKHA Y4eOHOTo Tporiecca (KOMITbIOTEP C JOCTYIIOM
B HTEpHET, BUACOIPOCKTOP, IKPaH);

— Cpe/ACTBa ayIUONOACPKKN yueOHOTO mporecca (ayIMOCUCTEMA);
CrneunanbHbie 00pa3oBaTeIbHbIC U PEAOMIIUTAIIMOHHBIE TEXHOJIOTUH:

1. OTO — opauHapHbIe TEXHOJIOTUUA O0YUECHUSI:

— JIEKIIMOHHBIM MaTEepHAI:

— 17151 c1abOBUIAIIUX - ayIMOMAaTEepHUa;

— sl cnaboCTbIaUX — BUAEOMAaTepUal ¢ CyOTUTpaMu, Kype JIEKIHM Ha
AIEKTPOHHOM HOCHUTEJE;

— CIalbl, MPE3CHTAIUY;

— WHHOBAIIMOHHBIC JICKIIUM, HUCIOJIb3yEMble HAyYHbIE METOJIbl IMO3HAHUA,
nojayv MU W3JIOXKEHUs MaTtepuan. Hampumep, jekmuss BABOEM, JIEKLHS Ipecc-
KOH(EepeHIUs, JeKUUSI-KOH(PEpEeHIUs, JIEKIUI-TIPOBOKAIMA — JaHHbIC METOJbI
OPUEHTUPOBAHBI HA ICUXOPU3UUECKHE 0COOCHHOCTH KOHTUHT€HTA 00y4arOUXC .

2. UTO — uaTEeHCUBHBIC TEXHOJOTHH OOYICHUS:

— KOMITBIOTEPHBIE TEXHOJOTUMU C MPUMEHEHUEM WHTEPAKTHUBHBIX METOJIOB
HaJOXKEHUs TEKCTa Ha y4eOHbI BHUIeoMaTepHall (BUIAEO CTATbU), UHTEPAKTUBHbIE
MYJIbTUMEIUIHBIC PE3EHTALINH;

— TEXHOJIOTMM  MCCJEAOBATEIbCKOM U MPOOJIEMHON  OpUEHTAIUU:
npoOJIEMHO-TIOUCKOBBI ~ METOJl, pelIeHHue TMpoOJIeMHBIX  3ajad, aHalIu3
HUCTOPUYECKHUX COOBITUH;

— TPENOCTaBJICHUE YCIYT aCCUCTEHTAa-TIOMOIIHUKA (COLMANbHBIN Tenaror,
POAUTENb, CTYJICHTHI CTAPIINX KYPCOB);

— TEXHOJIOTHH TpadUuuecKoro, MaTpUYHOTO U CTEHOTPA(PUUECKOTO CHKATHS
uH(OpMAITUU: OTIOPHBIE KOHCIEKTHI, aJITOPUTMBI-ITyTEBOIUTEIN, CPABHUTEIHHBIC
TaOJIUIIBI, CXEMbI, XPOHOJIOTMH COOBITHH;

— KOMMYHHMKAaTHBHBIE  TEXHOJOTUM:  WHAUBUIyalbHas  TPaeKTOPUS
KOMITEHCUPYIOIIETO (YIIIyOJICHHOT0) 00pa30BaHus; B3aMMOOOyUYEHHE Yepe3 TUajjor

N IUCKYCCHIO, I[I/ICTaHHI/IOHHO-06p8.30BaT€JII>HBI€ TCXHOJIOTHUH.
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3. BTO — BbICOKHE TEXHOJOTUU OOyUCHHUSI:

— MyJbTUMEWA TEXHOJOTUHU, pealu3yeMble Ha OCHOBE CIEHUAIBHO
CTPYKTYPUPOBAHHBIX 3JEKTPOHHBIX MaTE€pPUAJIOB, aJallTUPOBAHHOIO MPOrPAMMHO-
anmapaTHoro ooecrieueHust (BUI€0 YPOKHU, BUIEO JICKIIUH);

— MYJbTUMEMA TEXHOJOTHUHU B )KUBOM KOHTAKTE TIeAarora u 00y4aromerocs

(paboTa 1o cKaiiIy, Mo JIEKTPOHHON TTOUTe).
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIbHON YYEFHOM JUCIUIIJIUHBI

Pe3yabTarsl 00yyeHus

OcHOBHBIE IOKAa3aTeJIH
OLIEHKH pe3yJibTaTa

®DopMbI U METObI
KOHTPOJIS M OLleHKH

IIpeamerHbIe:
—c(hopMHpOBaHHOCTH
MPEJACTABICHUA O MaTEMAaTHKE
KAaK 4aCTU MUPOBOU KYJIBTYpHI U
MecTe MaTeMaTUKU B
COBPEMEHHOMN LUMBWIN3AIHIH,
croco0ax OMUCaHUs SBJICHHUM
peaNbHOTO Mupa Ha
MaTEMaTUYECKOM S3BIKE;
—c(hopMHpPOBAaHHOCTH
IIPEACTABICHUI 0
MaTE€MaTUYECKUX MOHATUAX Kak
BOKHEUIIUX  MaTEeMaTHYECKUX
MOJEIIAX, MO3BOJISIOLIUX
ONHUCHIBATh M HW3y4yaTh pa3HBIC
MIPOLIECCHI u SIBJIICHMS;
MMOHUMAaHUE BO3MOKHOCTH
AKCOMAaTUYECKOT0 IOCTPOCHHUS
MaTEeMaTU4YECKUX TEOPHH;
—BJIAJICHUE MEeTOoJaMu

A0Ka3aTCjIibCTB W  aJIT'OPUTMOB
peuicHus, YMCHUC Hux
MMPUMCHATD, MMPpOBOAUTH

JIOKa3aTeNbHbIE PACCYKICHUS B
XOJIe peIIeHHs 3a/1a4;
—BIIaJICHHE CTaHapTHBIMU
npueMamMu PEIICHHUA
parroHaIbHBIX u
VppalMOHAIbHBIX,
MOKAa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMCTPHYCCKUX
YpaBHEHUU ¥ HEPABEHCTB, WX
CHCTEM; WCTIOJIh30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
nporpaMM, B TOM YHCIE JUIS
MoWcka TYyTH  peHIeHus |
WLTIOCTPAIAN perreHus
ypaBHEHUU U HEPABEHCTB;
—Cc(pOpMHUPOBAHHOCTH
MpEJCTaBICHU 00 OCHOBHBIX
IIOHATHUAX MaTeMaTHu4YCCKOro

aHaJIM3a n nux CBOﬁCTBaX,

OTi4HO» - TEOPETUYECKOE
CoZepIKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 Mpo0esioB, yMEHHs
copMHpOBaHBI, BCE
[IPELYCMOTPEHHBIE IIpOrpaMmon
yueOHble  3a/laHUsl  BBINOJIHEHBI,
Ka4eCTBO MX BBIIIOJHEHUS OLIEHEHO
BBICOKO.

«XO0po1Io» - TEOPETUYECKOE
CoZiep>KaHue Kypca OCBOCHO
IIOJTHOCTBIO, 0e3 po0eIIoB,
HEKOTOpbIE YMEHUs C(HOPMUPOBAHBI
HEJIOCTaTO4HO, BCEC
IIPEAYCMOTPEHHBIE IIPOrpaMMon
yLIe6HI)IC 3aaHuA BBIITOJIHCHBI,
HEKOTOPBIE BUJIbI 3a7aHuN

BBITIOJTHEHBI C OIHOKaMHU.

«Y 1OBJIETBOPUTETIHHO» -
TEOPETHYECKOE COZIEep)KaHUE Kypca
OCBOEHO YacCTHUYHO, HO MPOOENbl He
HOCSIT CYIIIECTBEHHOTO XapaKkTepa,
HEoOXOJMMble YMeHHsI palboThl ¢
OCBOEHHBIM MarepraIoM B
OCHOBHOM copMHpOBaHBI,
OOJBIIMHCTBO MPETyCMOTPEHHBIX
nporpaMMoil  00ydeHHs y4eOHbBIX
3a/IaHAH BBITTOJTHEHO, HEKOTOPBIE U3
BBINIOJIHEHHBIX  3aJJaHUi  cojiepkar
OLLIMOKU.

«HeynoBieTBOpUTETHHOY -
TEOPETHUYECKOE COZEpKaHNUEe Kypca
HE OCBOEHO, HEO0XO/IMMbIE YMEHUS
HEe c(hOPMUPOBAHBI, BHITIOJTHEHHBIC
yueOHble  3aJaHMs  coJepxkar
rpyObie OIIMOKHI

*Habnronenue 3a
BBIITOJIHEHUEM
MPAKTUIECKOTO 3a/IaHuUs
(eI TenpHOCTHIO
CTYJICHTA).

O11eHKa BBIIOJTHEHUS
MPAKTUIECKOTO 3a/IaHuUs
(paboThI).

OreHka BBIMOJTHEHUS
MPAaKTUYECKUX padoT.
OreHka ycTHOTO U
MUCHMEHHOTO OIpOCca.
OrneHka TeCTUPOBAHMUSL.
Ouenka
CaMOCTOSITEIIBHOMN
paboTHI.

Or1eHKa BBITOJTHEHUS
JOMAIIIHUX 33JJaHHH.
OreHka npoBeIEHHOTO
IK3aMeHa
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BIIAJICHUE yMEHUEM
XapaKTepu30BaTh MOBEJICHUE
byHKIMH, HCIIOJIb30BaHUE
MOJIYYeHHBIX 3HAHUHN JUTSt

OINMCAHUSI M AHAIM3a PeabHBIX
3aBUCHUMOCTECI;

—BJIaJCHUC OCHOBHBIMHA
IIOHATUAMUA 0 TIIIOCKHUX n
MMPOCTPAHCTBCHHLIX

reoMeTpHuYecKux ¢urypax, ux
OCHOBHBIX CBOWCTBAX;

—chopMHpOBAaHHOCT,  yMEHUS
pacno3HaBaTh T'€OMETPUYECKHUE
(Gurypsl Ha YepTexKax, MOJICISAX U
B peaJbHOM MHpE; NMPUMEHEHUE

A3Y4YEHHBIX CBOICTB
reoMeTpuueckux  Guryp u
dbopmyn JUTSt petieHus

TFEOMETPUUECKUX 3a/1a4 U 33Ja4 C
IIPAKTUYECKUM COJIEPKAHUEM;
—c(hOpMUPOBAHHOCTb
IIPEACTABICHUM O Ipoueccax |
ABJICHUSX, UMEIOLIUX
BEPOSITHOCTHBIN Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM
MHUDPE, OCHOBHBIX  IOHATHUAX

AJIEMEHTapHON TEOpUH
BEPOSITHOCTEM; yMEHUH
HaxOJIUTh u OLICHUBATh
BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MIPOCTEUIINX
INPAKTUYECKUX  CUTyalUsiX |
OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYMH;

—BJIaZICHHE HaBbIKaMU
UCIIOJIb30BaHUs TOTOBBIX

KOMITBIOTEPHBIX IPOTPaMM IIPH
peLICHUH 3a/1ay.

Pa3zpaborunkm:

dbenepanpHoe KazeHHOE mMpodeccuoHambHOE 00pa30BaTEIbHOE YUPEKICHHE

«HOBOKY3HEIKMH  TOCYJapCTBEHHBIN

'yMaHUTapHO -TE€XHUYECKUM

KOJUIE K-

MHTEpHAT» MHUHUCTEPCTBA TPyAa U COUUAIBHOM 3auThl Poccuiickon @enepanuu

[Ipenonasarens Mcaesa JIE.
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JIUCT JONOJHEHWN 1 U3AMEHEHUU PABOYEN ITIPOTI'PAMMBI

OBIIEOBPA30OBATEJBbHON YYEFHOM JUCIHUIIJIUHBI

JlaTa BHeceHus1
U3MEHEHMI:

MecTo BHEeceHMsI
H3MEeHEHHUs B
CTPYKTYpe padouei
NMPOrpamMMbl

Conep:xaHue u3MeHeHUsI
padoueii mporpaMmbl

[TpoTokomn Ne oT
« _» 20 ronma

[TpoTokoma Ne oT
« » 20 ropa

[TIporokoa Ne oT
« » 20 rona

[Ipotokomn Ne oT
« _» 20 roma

[Ipotokomn Ne oT
« _» 20 roma

IIporokom Ne oT
« » 20 roma

[Ipotokomn Ne oT
« _» 20 roma

[TpoTokomn Ne oT
« » 20 ropa

[TpoTokomn Ne oT
« » 20 rona

IIporokoi Ne oT
« » 20 roma
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