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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIUITJINHBI

Marematuka
(Hazeanue yuebHOU OUCYUNTUHBL)

1.1 Mecro y4eOHOWI  AUCHUIUIMHBI B  CTPYKType  OCHOBHOI
npodgeccHOHATbHON 00pa30BaTeIbLHOI MPOrPaAMMBbI

Pabouas mporpamma 006111e00pa3oBaTeNbHON AUCHMILIMHBL (fanee - pabodas
nporpamMma) sBISeTCs 00s3aTeNbHOM 4YacThio 0011€00pa30BaTENIbHOTO  LMKIIA
obpazoBarenbHON MporpamMmel B cooTBeTcTBUU ¢ PI'OC no cnenuanpHocT 39.02.01
«CornuanbHas paboTta»

1.211ean u njiaHupyemble pe3yJIbTAThl 0CBOEHUS IUCUMIIJIMHbBI:

1.2.1 Heanb o01meodpa3oBaTe/bHONH JUCHUILINHBI
Conepxanue  mporpamMMbl 001e00pa3oBaTebHON  AMCIUTLTHHBI

«MaremaTtvka» HampaBlI€HO HAa JOCTUKEHUE PE3YJIbTATOB €€ U3YYEHUs B
cootBercTBUU ¢ TpeboBanusiMu PI'OC COO ¢ yuerom mnpodecCHoHaTbHON
HanpasieHHoctu @PI'OC CIIO.

1.2.2  Ilnanupyemble  pe3yjbTaTbl  OCBOCHHUS  001Ie00pPa30BATEILHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHNe TUCIUIUIMHA UMEET MPHU (POPMHUPOBAHUH KOMITETEHITHIA:

Koabl 1 HammMeHoBaHMe ILnannpyeMsble pe3yabTaThl 0CBOCHHS IMCHHUIIIHHbI
(popmupyembIx Oo61mme JAucuMiinHapHble
KOMITeTeHIH

OK 01. Bei6upats criocoOsl B uactu TpynoBoro Bocnuranus:  -MoeaupoBaTh peaabHbIe
pereHust 3124 IPO(YEeCCUOHANBHON-TOTOBHOCTD K TPy, OCO3HAHHE CUTYaIlUU Ha SI3bIKE anreOpshl,
JICATCIIBHOCTH MPUMEHHUTEIILHO IIEHHOCTH prﬂOﬂ}OGH}[, COCTAaBJISITH Bblpa}KeHI/Iﬂ’
K PasTNIHBIM KOHTEKCTAM -MHTEPEC K PA3IMYHBIM cepPaM |ypaBHEHHs, HEPABEHCTBA 10
npodeccuoHanbHON [YCJIOBHIO 3a/1a4H, UCCIIEI0BATh
NEesATEIbHOCTH, CBI3aHHBIM C [TOCTPOEHHBIE MOJIEIH C
MaTEMaTHKOM U €€ MCIIOJIb30BAaHHUEM alllapara
MIPUIIOKEHUSAMH, anreOpsl;
-YMEHHE COBEpIIATh — HCIIOJIb30BaTh rpapuKu

OCO3HAaHHBIN BBIOOp Oyaymier  |pyHKIMHI U1 KCCIeJ0BAHMS
NpodeCcCuu U PeaTu30BbIBATL  [IPOIIECCOB U 3aBUCUMOCTEH MPH
COOCTBEHHBIE K3HEHHbIE PEIIeHHH 3a1a4 U3 APYTHX
[UIaHEI, YICOHBIX TIPEIMETOB U PEATbHOU
-TOTOBHOCTb U CIIOCOOHOCTB K hKM3HH, BHIPAXKaTh (OpMyIaMu
MaTeMaTHYeCKOMY 00pa30BaHHIOBABUCUMOCTH MEKITY

M caMOOOPa30BaHUIO HA BEJIINYNHAMU;
NPOTSHKEHUH BCEH KU3HHU, — MCTIOJIb30BaTh IPOU3BOTHYIO
-TOTOBHOCTh K aKTUBHOMY 11 HAXOXKJICHUS] HAWITYYIIIeTO

Y4aCTHUIO B pCIICHUN [PEIICHUS B ITPUKJIAAHBIX, B TOM




MPaKTUYECKUX 3a]a4
MaTeMaTHYeCKOM
HaMpaBJIE€HHOCTH;

OBnazcHue 0a30BLIMHU
IMTOrMYECKUMU JEUCTBUSAMH KaK
YaCThIO MO3HABATEIbHBIX
YHUBEPCATbHBIX
y4eOHBIX JEeHCTBUI:

BBIABJISITh U XapaKTEPU30BATh
CYILIECTBEHHbBIE TPU3HAKU
MaTeMaTH4eCKUX OOBEKTOB,
[MOHATUH, OTHOLLIEHUN MEXKIY
MOHATUAMH, POPMYITUPOBATH
ONPEACIICHUS IOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBII
MpPU3HAK KJIacCH(UKALINH,
OCHOBaHUS UL 0000IIeHUS U
CpaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJIN3A;
BOCIIPUHUMATD, (HOPMYITHUPOBATH
1 TIpe0Opa3OBLIBATH CYKICHUS:
YTBEpIUTEIIbHBIE 1
OTpULIATENbHBIC, €IUHUYHBIE,
YaCTHBIC U 00IIIHE, YCIIOBHBIC;
BBISIBJISITh MATEMATUUECKHE
3aKOHOMEPHOCTH, B3aMMOCBS3U
U IPOTUBOpEYHs B (paKTax,
NTaHHBIX, HAOTIOACHUSIX U
YTBEPKICHUSIX, IIPEJIaraTh
KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEU U
MPOTHUBOPEUHIA;
1enaTh BBIBOJIBI C
KCMOJIb30BAHUEM 3aKOHOB
IMTOTUKH, TETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH,
[YMO3aKJIFOUEHU I 110 aHAJIOTUH;
MPOBOJUTH CAMOCTOSITEIILHO
TOKa3aTesIbCcTBa
MaTEeMaTUYECKUX YTBEPKICHUMN
(IpsiMbIE U OT IPOTUBHOTO),
BBICTPAUBaTh APTryMEHTAIIMIO,
MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYX/ICHUS U
BBIBO/IBI;

BBIOMPATH CIIOCO0 PEIICHUS
yaeOHO¥ 3amaun (CpaBHUBATD
IHCCKOJIbKO BApHUAHTOB PCIIICHUAA,
BBHIOMPATH HAMOOJIEE TTOIXOISIIINN C
YUETOM CaMOCTOATCIIBHO
BBIACJICHHBIX KpI/ITepl/ICB).

YHCIIEe COLUANIBHO-
HKOHOMHYECKHUX, 3a7adax, JJs
OIIpEJIEJIEHUs] CKOPOCTH U
[YCKOpEeHUs Ipolecca, 3aaHHOT0
hopmysoit wim rpaduKoMm;
MCII0JIb30BAaTh T€OMETPUUYECKUI
1 GU3UIECKUNA CMBICIT
[IPOU3BOJHOM ISl PEILICHUS
3ajau.

— MCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN amnmnapar Jis
OIMCAaHUs PEATIbHBIX IIPOLIECCOB
U SIBJIEHUH, IPU PELIEHNH 33134
13 APYruX y4eOHBIX MPEIMETOB;
-peraTh 3a1a4M Ha
NT0Ka3aTeNIbCTBO
MaTEeMaTUYECKUX OTHOIIECHUH U
HaXO0XJACHUE TEOMETPUUECKUX
BEJIMYNH, TPUMEHSTh
MPOCTEUIIINE MPOrPaMMHBIE
CPEICTBA U 3IEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CUCTEMBbI
MpU pELICHUN
CTEPEOMETPUUECKUX 3a]1ay;
-M3BJIEKATH, IPEOOPA3OBBIBATH U
MHTEPIPETUPOBATH
MH(POPMAIIHIO O
MPOCTPAaHCTBEHHBIX
reoMeTpHUecKuX (hurypax,
[IPEJCTABICHHYIO Ha YepTeKax U
[PUCYHKaX;

-IPUMEHATH MOJTY4YEHHBIE
3HAHUS Ha IPAKTUKE:
CpPaBHUBATh U aHAJIU3UPOBATh
[peajbHbIC CUTYalluH, IPUMEHSATh
M3y4eHHbIE MIOHATHS B IpoLiecce
MOKMCKA PELICHUS
MaTeMaTHYeCKU
chopMyITUPOBAHHOMN TPOOIEMBI,
MOJICJINPOBATh peallbHbIE
CUTYyalluU Ha SA3bIKE TEOMETPHH,
MCCIIEI0BaTh IOCTPOECHHBIE
MOJIETH C UCII0JIb30BAHUEM
reOMETPUUECKUX MOHATUH U
TeopeM, arnrapara anreopsbl,
pelaTh MpakTUYECKUE 3a1auu,
CBSI3aHHBIE C HAXOXKICHUEM
reOMETPHUECKUX BEIUYMH;
-OLieHMBaTh BEPOSITHOCTU
COOBITUI U TIPOBEPATH
[IPOCTEUIINE CTATUCTUYECKUE
TUIIOTE3bl, 10JIB3YSICh




M3YYEHHBIMU PACTIPEICTICHUSMMU.
CBOOOHO OTIEpUPOBATH
MOHATHSIMU: TOXJIECTBO,
ypaBHEHUE, HEPaBEHCTBO,
[PAaBHOCHJILHBIC YPAaBHEHUS U
YpaBHEHHUSI-CIIC/ICTBUS,
[PAaBHOCHJIbHBIE HEPAaBEHCTBA,;
(dyHKLUS, cIOCOOBI 3aAaHUs
(hyHKIIMH, B3aNMHO 00paTHEIE
(hyHKIIMH, KOMITO3UIHS (PYHKITHH,
rpaduk QyHKIUH, BHIIOIHAT
DIIEMEHTapHBIC TIPEOOPA30BAHUS
rpaduKoB (yHKIIHIA;
nepBooOpa3Hasi, orpeaeIeHHbIN
WHTErpal, rpad, UK, JepeBo;
CIIy4aiflHbIM SKCTIEPUMEHT.
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2. CTPYKTYPA U COAEP KAHUE

OBIIIEOBPA3OBATEJILHOM JJUCHUILIAHBI

2.1. O0beM IMCHMIVIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueOHoit padoTbl

ba3oBblii ypoBeHb

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUNJIMHBI 232

OcHoBHoOE coepraHue 232

B T.U..

TEOPETHUECKOE 00yUeHne 188

MPAKTUYECKUE 3aHATUS 36
DK3amMeH

IIpomeskyTouHasi aTTecTamus (6 coomeemcmeauu ¢ yueOHbIM NIAHOM
00paz06amenvHol Opeanu3ayuu (YupesrcoeHust))




2.2. TeMarnueckui

IUIAH UM cojiepkaHue 0011e00pa3oBaTeIbHOM JUCHMILIMHBI MATEMATHKA

(nazeanue yueonoii oucyuniaunl)

HaunmeHoBaHuHe

pasxeios, Tem yaebuoi Conep:xanue yueOHOro MaTepuasa, JabopaTopHbie padoThl U IPAKTHYECKHE 3aHATHSL, caMocTosiTeqabHass| O0bem | dopmMupyembie
e — pa6oTa o0yuyaouuxcs, KypcoBasi padora (IpoekT) (ecIu mpeaycMOTPEHO) 4acoB KOMIETEeHIINU
1 2 3 4
(OCHOBHOE COJIep:KaHHe
Pasgean 1. IloBTopenue 20 OK 01
Kypca MaTeMaTHUKHI
OCHOBHOH IIKOJIbI
Tema 1.1. Leab u 3anaun (Conepxxanue yueOHOTo Marepuaa 4 OK 01
MaTeMaTHKH NPU Llenp 1 3141 MAaTEMATUKU [IPH OCBOCHUHU CIIENUAIIBHOCTH.
0CBOCHUM ba3oBble 3HaHUS M YMEHUS TI0 MAaTeMaTHKE B TPO(GECCHOHAILHOM U B TIOBCETHEBHOM JICATEIIbHOCTH
cnenuanabHocT. Ynmcna |efCTBUS Hal MONOXKUTEIEHBIMU U OTPUIIATEIIEHBIMHU YHCITAMH, C OOBIKHOBEHHBIMU U J€CATHYHBIMH
M BbIYHCJICHUE npobsiMu. [{eiicTBUs co cTeneHs Mu, (GOPMYJITbI COKPAITICHHOTO YMHOKCHUSI.
KoMOMHHpOBaHHOE 3aHSTHE
Tema 1.2. IIpouentHbie (ConepkaHue yueOHOTO MaTepuaa 2 OK 01
BHIYMCJICHUS. [ IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI THX BBIYUCIICHHS. JIMHEHHBIE, KBaIpaTHBIC, IPOOHO-TMHEUHBIC
YpaBHeHus U YpaBHEHHS 1 HEPABEHCTBA
HEPaBEeHCTBA KomMOuHpOBaHHOE 3aHATHE
Tema 1.3. Ilpouentubie |[IpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IepKaHKe (CoepKaHie MPUKIAIHOTO MOTYJIS) 4 OK 01
BLIYMCJICHUS B [TpocThie ¥ CII0KHBIE IPOICHTHL. [IpOIIeHTHBIE BEIYUCIICHUS B TPOPECCHOHAILHBIX 3a1a4ax
npogeccuoHAIbHBIX [IpakTyeckoe 3aHsTHE
Tema 1.4. YpaBuenus u (CojepikaHue yueOHOro MaTreprania 4
HepaBeHCcTBa. CHCTEMBI JIuHeitHbIe, KBaIpaTHEIC, TPOOHO-TTMHEHHBIC YpaBHEHUS U HepaBeHCTBA CHCTEMBI JIMHEHHBIX YpaBHEHUHA U
ypaBHEeHHii 1 HCPABCHCTBA
HEPABEHCTB [IpakTryeckoe 3aHsTHE
Tema 1.5. I'eomeTpus Ha|ConepxaHue yueOHOro Marepuaia
MJI0CKOCTH Bup! tutockux Guryp u ux miomaap. Tpeyronsauky, [Lnomans Tpeyromsarnko. Yersipexyronapauku [nomans 4

JeTRIPEXYTOJILHHKOB

HpaKTI/I‘IGCKOG 3aHATUC




Tema 1.6. Pemuenue Copep:xanue yueOHOro MaTepuana 2 OK 01
3aga4. BxoxHoit Brruncnenue u npeoOpa3oBanus. Y paBHEHHs U HEPABEHCTBA. | eoMeTpus Ha TUIOCKOCTH.
KOHTPOJIb KoMOnH1poBaHHOE 3aHsTHE
KonTtposnbHas pabora
Paspen 2 6 OK 01
MHo)XecTBa u noruka
Tema 2.1. Copep:xanne yaeOHOT0 MaTepuana
MHo:KxecTBO, onepanuu MHO0XX€ECTBO, ONEpaly HaJ MHOYKECTBAaMU. MHOKECTBO, Ollepalii HaJl MHOKECTBAMU
HA/l MHOKeCTBAMH
KoMOHMHUPOBaHHOE 3aHSTUE 2
Tema 2.2. Copep:xanue yueOHOro MaTepuaa OK 01
Juarpammel Jilnepa-  |[luarpammbl Diiepa-Benna.
Benna. KoMOnH1poBaHHOE 3aHsTHE 2
Tema 2.3. lNpumeHeHue [IpodeccnonambHO-OPUEHTUPOBAHHOE COJIEP KaHUE (COIEPKAHKME MPUKIIAJHOTO MOYJIsT) OK 01
TEeOpeTUKo- [MpMeHeHne TeOPETUKO-MHOXECTBEHHOrO annapara /15 onnucaHus peasibHbIX 9KOHOMUYECKUX
MHOXXeCTBEHHOro npoLieccoB n SIBNIEHUN, npu pewieHnnn sKOHOMU4YECKKX 3a4au.
annapaTa gns [IpakTryeckoe 3aHsTHE 2
onucaHusl peasibHbIX
9KOHOMMYECKUX
NpoL,eccoB U ABJIEHUN,
npu peLueHun
9KOHOMMUYECKUX 3ajau.
Paznen 3. [Ipsimble u 22
MJI0CKOCTH B
MPOCTPAHCTBE.
Koopaunatsl u
BEKTOPbI B
MPOCTPAHCTBE
Tema 3.1. OcuoBubie  (ConeprkaHue yueOHOTO MaTepuaia OK 01
MOHATHS cTepeoMeTpHM. [Ipeamer crepeomerprn. OCHOBHBIC MTOHSTHUS (TOYKA, MPSIMasi, INTOCKOCTb, MPOCTPaHCTBO) OCHOBHBIE
PacnoJioskeHne NPAAMBIX akCHOMBI cTepeoMeTpu. [lepecekaromuecst, mapaiebHbIe U CKPEIIMBAIOIINECS PSIMbIC. Y TOJ MEXITY
U IJ10CKOCTel MPSMBIMHU B TIpOCTpaHCTBE. [leprneHnuKyasipHOCTh PAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI
KomOuHMpOBaHHOE 3aHSATHE 2
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Tema 3.2. Copep:xanue yueOHOro Marepuana OK 01
[HapajutesibHOCTH [lapamutenbHas npssMast 1 mwiockoctb. Onpenenenue. [Ipusnak. Colictsa. [lapanienbHble II0CKOCTH.
MPSIMbIX, IPSAMOM 1 Onpenenenue. [Ipuznak. CoiictBa. TeTpaspe u ero sneMeHThl. [lapanenenunen 1 ero 3J1eMeHTHI.
MJI0CKOCTH, IJIOCKOCTel [CBOKCTBA MDOTUBOIIOIOKHBIX I'DaHEl U TMaroHanei napamienenunena. [[ocTpoeHne OCHOBHBIX CEYEHHI

KoMOMHUpOBaHHOE 3aHTHE
Tema 3.3. Conepxanue yueOHOro MaTepuasa OK 01
[HepnengukyasipHocts ([lepnenaukynsipusle npsimblie. [lapaienbHble mpsiMble, NEpIEHAUKYISIpHBIE K TIOCKOCTH. [Ipr3Hak
NMPSMBbIX, IPAMOI 1 MePHIEeHIUKYIISIPHOCTH MPSIMOI U TIJIOCKOCTH
IJIOCKOCTH, II0CKOCTEN [KOMOMHUPOBAHHOE 3aHSTHE
Tema 3.4. Copep:xanue yueOHOro Marepuaa OK 01
[epneHAUKYISIP U [lepneHIMKysp U HAKJIOHHBIE. TeopeMa 0 TpeX NEPIEHAUKYIISIPpax. YTOI MEKIY IIPSMON U TUIOCKOCTBIO.
HakJIOHHasA. Teopema o |Yron Mexay ruiockocTsimu. [lepneHauKyaspHbIe TUIOCKOCTH. PaccTosiHre B TPOCTPAHCTRE
TPEX NEPNEHTURYIAPAX KoMOMHUPOBAHHOE 3aHATHE
Tema 3.5. Copepxanue yueOHOro MaTepuaa OK 01
Koopaunartsl u JlekapToBbI KOOPAMHATHI B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. CloKeHUE U BBIMUTAHUE BEKTOPOB.
BEKTOPbI B YMHOXkEHHE BeKTopa Ha uncio. CkalsipHOe Npon3BeieHre BeKTOpoB. [Ipocrelimme 3anaun B KOOpAMHATAX
MPOCTPAHCTBE

KoMOMHUpOBaHHOE 3aHSTHE

OK 01

Tema 3.6. IIpsimble n [TpodeccrnoHaTsHO-OpUEHTUPOBAHHOE CO/IepKaHUe (COACPIKaHNE TPUKIIATHOTO MOTYJISI)
IT0CKOCTH B B3auMHOe pacnosiokeHue NpsMbIX B ITPOCTpaHCTBe. [lapamiensHOCTh TPSAMOi U TJIOCKOCTH,
MPAKTHYECKAX 3aMa9aX  Inana1elbHOCTD IOCKOCTEH, MEPIEH IUKY/IIPHOCTD IIOCKOCTEN. Pacionoxkenue MpsAMbIX M INIOCKOCTEN B

OKDVXKAOIIEM MHUDE (TIDUDOJIE, aDXUTEKTVDE. TEXHUKE). PerieHre npakTHKO-0DUEHTUDOBAHHBIX 3aJ1a4

[IpakTHuecKoe 3aHsTHE
Tema 3.7. Copep:xanne yaeOHOT0 MaTepuana OK 01

Pemenne 3agau. Ilpsimble
U MJI0CKOCTH,
KOOPJAUHATHI U BEKTOPHI B
MPOCTPaHCTBE

PacrionosxeHre npsiMbIX U INIOCKOCTEH B pocTpaHcTBe. [lepneH MKy IsIpHOCTD U MapaljieIbHOCTh MPSIMBIX
1 IJIOCKOCTEN. [lekapTOBbI KOOpAMHATHI B IPOCTpaHCTBE. BekTops! B mpocTtpaHcTBe. ClloKEeHHUE U
BbIUMTaHNE BEKTOPOB. Y MHOJKEHHE BEKTOPOB Ha urcio. KoopauHarel BekTopa

KomMOMHHpOBaHHOE 3aHATHE

KonTposbHas pabora
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Pazien 4. OcHOBBI Conepxanue yae6HOro MaTepuana 26
TPUTOHOMETPUH.
TpuroHomerpuyecKkue
GYHKIHA
Tema 4.1. Coneprxanne yueGHOro MaTepuana OK 01
Tpuronomerpmyueckne  |p, 1y anpag vepa yria. [10BOpOT TOUKH BOKPYT Hauala KOOpAMHAT. ONpeeeHHe CHHYCA, KOCHHYCa,
(byHKIMU NPOUIBONLHOYO 1oy cans 1 koTaHTeHCA. SHAKH CHHYCA, KOCHHYCA, TAHTEHCA H KOTAHTEHCA IO UeTBEPTSM.
yraa, qucia 3aBUCHMOCTh MEXy CHHYCOM, KOCHHYCOM, TAHTCHCOM M KOTAHI'€HCOM OJIHOTO M TOT'O )K€ YTJIa.
KomOuHMpOBaHHOE 3aHSTHE 4
Tema 4.2. OcHOBHbBIE Coneprkanue yueOHOro MaTepraa OK 01
TPUTOHOMETPHYECKHE Tpuronomerpudeckue ToxkaecTsa. [IpeodpazoBanme MpOCTEHIIMX TPUTOHOMETPHUECCKUX BBIPAKEHUH.
TOHIECTBA CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC yroJ o 1 -0
KoMOMHUpOBaHHOE 3aHSTHE 4
Tema 4.3. Coneprxanne yueGHOro MaTepuana OK 01
TP“FOHOMeTp“"efK“e OO0acTh ONpeACIICHUS] 1 MHOYKECTBO 3HAUCHUM TPUTOHOMETPUYECKUX (PyHKIUi. YeTHOCTh 1
(yHKUMM, UX CBOHCTBA M |y 0u 810 0Th, MEpHOAMUHOCTS TPUTOHOMETpHHIecKiX QyHKumil. CBoiicTBa 1 rpaduky GyHKImit. CoxaTie
rpaguiu U pacTspKkeHHe rpa)uKOB TPUTOHOMETPHUYECKUX (DYHKIIMH.
KomOuHMpOBaHHOE 3aHSTHE 6
Tema 4.4. Cozaepkanue yueOHOro MaTepuana OK 01
OopaTHbIe O6patHbie TpUroHoMeTpruieckre GpyHkuu. Mx cBoiicTBa u rpaguku
TPMTOHOMETPHYECKHEe K oMOUHMPOBAHHOE 3aHATHE 4
GyHKIMH
Tema 4.5. Coneprkanne yueOHOro MaTepraa OK 01
Tpuronomerpuyeckue Pemenne TPHTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THHOB. IIpocTeiine TpPUroHOMETPHUECKHE HEPABEHCTBA
YpaBHEHHS U KOMOMHUPOBAHHOE 3aHATHE 4
HepaBeHCTBA
Tema 4.6. Pemenne 3axau. (Comepxkanne y4eOHOTO MaTtepuana OK 01
OCHOBBI TPUTOHOMETPHH.
TpHFOHOMeTpI/I‘IeCKI/Ie Hpeo6pa3OBaHHe TPUTOHOMCTPHUYICCKUX BBIpa)KeHHﬁ. Pemenne TPUTOHOMCTPUUICCKUX ypaBHeHI/Iﬁ " HCPABCHCTB.
Gynxunn KoMOMHUPOBaHHOE 3aHSTHE
KonrponbHas pabora 2
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Pa3nen 5. [IpousBognasi u 50
npeodpa3oBaHHAasI
GyHKUMH
Tema 5. Ionsitne Coneprkanue yueOGHOro MaTeprana OK 01
MPOH3BO/HOI. POPMY.IbI [Tpupammenue aprymenTa. [Ipupamenne GpyHnknuu. 3a1adu, MPOBOASIINE K TOHATHIO TIPOU3BOIHOM.
U MpaBUJia Ompenenenre MPOU3BOIHON. AJTOPUTM OTBICKaHUS Mpon3BoaHON. Dopmyisl nuddepennmponanus. [Ipasmia
nu¢pdepeHIHpoBaHUS nuddepeHnupoBaHms
KoMmOuHMpOBaHHOE 3aHSTHE 8
Tema 5.2. lonsiTne Coneprxanne yueGHOro MaTepuana OK 01
HENPEPBIBHOCTH [lonsitue HenpepbiBHOCTH (yHKIMH. CBOMCTBA HEMPEepPhIBHON QyHKIMU. CBA3b MEXKITY HENIPEPHIBHOCTHIO U
¢dynxuun. Meron nudepeHIUpyeMocTh (QYHKIHM B TOUKE. AJTOPUTM PEIICHHS HEPABEHCTB METOIOM HHTEPBAJIOB.
HHTEPBATOB KoMOMHUPOBAHHOE 3aHATHE 8
Tema 5.3. Cozepkanue yueOHOro MaTepuasia OK 01
I'eomeTpuyeckuii u ["'eomeTpruyecKuil CMBICT MPOU3BOAHON2 (PYHKUIMU-YTIIOBOM KO (PUIIMEHT KacaTeIbHOMN K rpaduKy
¢H3H‘IGCKHI7IVCMBICH (GYHKIIUYU B TOYKE. Y paBHEHUE KAacaTeNIbHbIN K TpaduKy QyHKITHH.
POU3BOHON KoMOMHUPOBAHHOE 3aHSTHE 4
Tema 5.4. Monorounocts |CojiepkaHue y4eGHOr0 MaTepuana OK 01
¢yukunn. Touxkn Bospacranue u yobiBaHue (yHKIMI, COOTBETCTBUE BO3pacTaHUs U YObIBaHUS (DYHKIIMU 3HAKY
HKCTPEMyMa TPOM3BOTHOM.
KoMOHMHUPOBAHHOE 3aHSTUE 4
Tema 5.5. Uccienoanne |CozmepskaHue y4eOHOTO MaTrepuania OK 01
¢bynkuuii u nocrpoenne  [ccnenosanye GyHKIUM Ha MOHOTOHHOCTE U TOCTPOEHUE IrpadUKOB
rpaguxosn KoMOMHHPOBAHHOE 3aHATHE 6
Tema 5.6. Hau6oubmee n  [Cozepskanue yd4eOHOro MaTepuania OK 01
HaUMeHblIee 3HaYeHHe |HaxosxaeHue HauOoJIbllee U HaMMeHblee 3HaueHue GyHKiuu. [TocTpoenue rpaduxos 2
Gynxuun [IpaKTHYECKOE 3aHATUE 2
Tema 5.7. [TpodeccroHambHO-OPHEHTUPOBAHHOE CO/IepKaHue (CoiepKaHue MPUKIATHOTO MOTYJIs) OK 01
Haxoxnenue
O THMAIBLHOIO Haumenbiiee u Hanbosblee 3Ha4eHne HyHKITUN
pesyabrata ¢ HOMOMbIO. || o\iGurupoBanHoe 3aHATHE, [IpakTHUecKOE 3aHATHE 6

IIpou3BoaHOIl B
MPaKTHYECKUX 32/a9aX
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Tema 5.8. IlepBoodpasnas (CozepkaHue yd4eOHOro Matepuana OK 01
Gynkuun. Mpasnia O3HaKOMIIEHHE C IOHATHEM MHTErpaja u nepBoodpasHoii s Gynxiuu y=f(x). Pemenne 3aqa4 Ha cBs3b
HaXO0K1EHUsT epBO0OPA3HOl M €€ NPOM3BOIAHOI
nepBo0dpasHbIX KomOunupoBanHoe 3ansrtue, [IpakTuueckoe 3aHsATHE 4
Tema 5.9.Il1omans Coneprkanue yueOGHOro MaTeprana OK 01
KPHBOJIMHEHHOMH 3aa4u, IPOBOASAIINE K HOHATUIO OIPEAECICHHS] HHTErPalla, BEIYUCICHUE IO KPUBOJIUHEHHOM
TPAMCIHH. ‘I"EPMYM Tpanenuu. [Tonstue onpenenéHHoro nHTErpaia. ['eomerpuueckuii M GU3MIECKUN CMBICIT
HbloToHa-Jleiionuna .. .

onpenes€HHoro uarerpaia. ®opmyna Herotona-Jleiibuuna

KoMOHMHUPOBaHHOE 3aHSTUE 4
Tema 5.10 Pemenue 3ana4.Coneprkanre y9eOHOTO MaTepHaia OK 01
[IponsBoxHast n dopmynsl 1 npaBuia auddepennmpoBanus. MccnenoBanre GpyHKIMIA ¢ TOMOIIBIO TPOU3BOIHOM.
nepBoodpasHast GyHKUMH |HayGonblree N HaMMEHbIIEE 3HaUeHHEe GYHKIMA. BhaucieHne nepBoo6pasHoil.

KoMOmHIpOBaHHOE 3aHSTHE

KonrtponbHas paboTa 2
Pasnea 6. 34
MHOrorpaHHMKHM 4 TeJjia
BpalleHusl
Tema 6.1. Ipuzma, CopepkaHue yueOHOTO MaTepuaia OK 01
napajuienenunen, Kyd,  [[Ipusma u ee 3nemeHTsl. [lapanienenuren, CBONCTBA MPSIMOYTOJIBHOTO Mapasvienenumnena. Kyo.
HPpaMHMIa U UX ceYeHus  [TppaMuaa U €€ DJICMEHTHI.

KomOuHMpOBaHHOE 3aHSTHE 8
Tema 6.2. lIpapuabubie  |(Conep)kaHue YIeOHOTO MaTepHaia OK 01
MHOTOrPaHHHKH B sku3HH |[[0111a/1h TOBEPXHOCTH MHOTOTPaHHHUKOB. [IpocTeiiime KOMOMHAIIMY MHOTOTPAaHHUKOB.

KomOunupoBanHoe 3anstue. [IpakTuueckoe 3aHsTHE 8
Tema 6.3 Ilumuap, [TpodeccnoHaIbHO-OPHEHTUPOBAHHOE COIepKaHue (Coep KaHNe MPUKIAJTHOTO MOTYJIs) OK 01
KOHYC, IIap H X cevyeHus1 |[{umuuap, konyc, map. M3o0pakeHne Ten BpamieHus Ha TNIOCKOCTH. [IpectaBnenue 00 ycedeHHOM KOHYCE.

CeueHns KoHyca.

[[pakTHUeckoe 3aHsTHE 6
Tema 6.4. O6beMbl U Coneprxanne yueGHOro MaTepuana OK 01
IJIOMIATH NOBEPXHOCTeH  |OGpem MPSIMOYTOJIBHOTO MapajuiesienuIeia, Kyoa, mpsMOon MPU3MBI, ITWINHAPA, THPaAMUIbI KOHYCA.
et [IpakTueckoe 3aHsATHE 4
Tema 6.5 IIpumepsI [TpodeccrnoHaTbHO-OPHEHTUPOBAHHOE COZIEpKaHKE (COIepIKaHNe TPUKIIATHOTO MOTYJISI) OK 01




CHMMeTpPHii B Ipogeccun
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[loHsTHE O CHMMETPHH B IIPOCTPAHCTBE

[IpaKTHYECKOE 3aHATUE 2
Tema 6.6. Pemenne 3anau. (Cozepkanue ydaeOHOro Matepuania OK 01
MHOrorpaHHMKHM 4 Tejia = =
Bpamenus OO0beM U TUIONIA U TOBEPXHOCTEH MHOTOTPaHHUKOB U TEJl BpAIlleHUs Tapaslieenureia, Kyoa, mpsaMoit
KomOuHMpOBaHHOE 3aHATHE 4
KoHTponbsHas pabota 2
Pasngen 7 Crenenn, 42
KOPHH H JIOTapH(PMBI.
CrenenHas,
MoKa3aTeJIbHAsA U
sorapugmMudeckas
byxuun
Tema 7.1. Crenennas Coneprxanne yueGHOro MaTepuana OK 01
(yHKUMI, €€ CBOHCTBA.  [[T0yqrye kopHS N-OM CTENEHU U3 AEHCTBHTENLHOTO Yncia. DYHKIMHE X CBOHCTBA U IPadHKH.
IIpeodpa3oBanue Croii N N
N BOMCTBA KOPHS N-oii crenenu. [IpeoObpa3zoBanue nppanroHaIbHBIX BEIPAKCHUIN
BbIPAKCHUU ¢ KOPHAMHU n- K 6 4
oifl CTeNeHH OMOMHHUPOBAHHOE 3aHSITHE
Tema 7.2. CBoiicTBa Coneprkanue yueOGHOro MaTeprana OK 01
CTCIICHU C PAlIMOHAJIBbHBIM -
. [ToHsiTHE CTENEHHBIE PAIIMOHATILHBIM TTOKa3zareneM. CTeneHHbIe (PYHKITUU, MX CBOWCTBA M rpaduKu
U JCUCTBUTEJIbHBIM
nmoxKasarejieM KOMGI/IHI/IpOBaHHOG 3aHATUC 6
Tema 7.3.Pemenue ConepxaHue y4eOHOTo MaTepuaia OK 01
HPPANHOHATbHBIX PaBHOCHIIBHOCTH MPPAITMOHATILHBIX YpaBHEHUH. MeTo/Ibl B MX PEILICHUI
YPaBHeHHi [IpakTrueckoe 3aHsATHE 4
Tema 7.4. llokasareabnas (CozepskaHue yd4eOHOTo MaTepuana OK 01
(yHKUMI, €€ CBOHCTBA | Crepeyy, IpoN3BONBHBIM JEHCTBHTEBHBIM MTOKasaTeneM. ONpe/eieHHe 0Ka3aTebHOl QYHKIIN
KomOuHMpOBaHHOE 3aHSTHE 8
Tema 7.5. Jlorapudm Conep:xanue y4eOHOro MaTepHania OK 01
yuciaa. CpoiicTBa Jlorapudm uucna. CeotictBa morapudmos. Onepaiiyu jgorapupMUPOBaHUSI
Jiorapugmon KoMOMHHpPOBAaHHOE 3aHITHE 6
Tema 7.6. Coneprxanue yueOHOro MaTepuasa OK 01
JIorapudpmuieckas Jlorapudmuueckas GpyHkmus, ee cBoiicTa. [loHaTHS ToTapudMudeckoro ypapaenus. Omneparun

(ynkus, ee cBoiicTBa

noreHnupoBanuio JlorapuhMudeckue HepaBeHCTBA
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KoMOMHHPpOBAHHOE 3aHATHE 8
Tema 7.7. Jlorapudgmsl B [[IpodeccnoHambHO-OPUEHTUPOBAHHOE CONIEpKaHKE (CoepiKaHue MPUKIATHOTO MOIYJIS) OK 01
[PUPO/ie U TEXHUKE [Ipumenenue norapudma. Jlorapubmuueckas cnupaib B npupoae. Ee maTemaTudeckue cBoicTBa
[[pakTHueckoe 3aHsTHE 4
Tema 7.8. Pemenne 3axay. (Comepxkanue y4e0HOTO MaTrepuana OK 01
Crenennas, Pemenwne 3anad. CteneHHas, torapudMudeckas U mokazaTesbHbIe (QyHKIIUU
JOrapupMIIECKad u KOMOMHMPOBAHHOE 3aHATHE
noKa3aTeJibHble (PYHKIHH KoHTpobHas pabora 5
Paznen 8. JieMeHTBI 32
TEOPUH BEPOATHOCTEH U
MaTeMaTHYeCKOM
CTATHCTHKH
Tema 8.1. CoGbiTne, Coneprkanue yueOGHOro MaTeprana OK 01
BEPOSITHOCTE COOBITHSA.  |COBMECTHBIE M HECOBMECTHEIE COOBITHS. TEOpPEMbI O BEPOSTHOCTH CYMMBI COOBITHIA
Coroenne H YMHOKEHHE [,/ 61111pOBAHHOE 3aHATHE 8
BEPOSITHOCTEI
Tema 8.2. Bepositnocth B [[I[podeccnoHambHO-OPHEHTUPOBAHHOE COJIEpKaHKE (CoepIKaHue MPUKIATHOTO MOIYJIS) OK 01
npodeccHoOHaTbHBIX OTHOCHTENbHASI YACTOTA COOBITUMN, CBOMCTBO YCTOMYHNBOCTH
3aaatax KoMOMHHPOBAHHOE 3aHSTHE 8
Tema 8.3. luckpernass  |CozepskaHue y4e0HOTO MaTrepuana OK 01
c/Iy4aiiHasi BeIMUMHA, Buel ciyyalinbix BenurH. OnpeaeseHue JUCKPETHOM CilydyaiiHOW BETMYMHBI
3AKOH €€ PACHPEACTEHMS [\ GUHIPOBAHHOE 3aHATHE 8
Tema 8.4. 3anaun Coneprxanne yueGHOro MaTepuana OK 01
MaTeMaTH4ecKoi [lepBrunas 00paboTKa CTATUCTUYECKUX JAaHHBIX. YHCIIOBbIE XapaKTEPUCTHKI
CTATHCTHKH KOoMOMHHPOBAHHOE 3aHSTHE 6
Tema 8.5. DeMeHTBI Coneprkanue yueOGHOro MaTeprana OK 01
TEOPHH BEPOSITHOCTEiH Buipl coObITHH, BEPOSITHOCTD COOBITHIA. CIIOKEHUE M YMHOXKEHUE BEPOSITHOCTEH
MaTemaTiaeckasn KonTposnbHas pa6ora 2
CTATHCTHKA
[IpoMeKyTOUHASI ATTECTALMUS: IK3UMEH 8

Bcero yacoB:

232
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3. YCJOBMS PEAJTU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJIBLHOM
JTUCLHUATITAHBI

3.1. TpebGoBanusi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzauus nporpamMmmbl 00111€00pa30BaTENbHON IUCHUILIMHBI TPeanoiaraet
HaJguyue yueOHOro KabuHera

Ob6opynoBaHmne y4eOHOro KaOMHeTa U padoYuX MeCT Ka0uHeTa:
1. ITocagounbie MecTa MO KOJIUYECTBY 00YyHAIOIIHUXCS;

2. Paboune mecTo mpenoaBarens

3. KoMruiekT yueOHO-HarIsIIHBIX TOCOOMi

4. KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPHAIIOB

5. 3aanus 11 KOHTPOJIBHBIX PadoT

6. [IpodeccnonanbHO-OPUEHTUPOBAHHBIC 3aJAHUS

TexHuveckue cpeacTBa 00y4eHUs :

1. MynbpTuMenuiiHbIe 00yYarolIKe MPOrpaMMBbl U 3JIEKTPOHHBIE yueOHbIE
U3JIaHUS 110 OCHOBHBIM pa3jiesam

2. OUIbMBI 110 UCTOPUU PA3BUTHS MaTEMaTUKU

3. IIpe3eHTalu K OTAEIBLHBIM TEMaM

3.2. HNudpopmanuonHoe odecnieueHue o0yyenus. [lepeuenb pexomMeHayeMbIxX
yueOHbIX n3nanni, UHTepHeT-pecypcoB, J0NMOJHUTEIbHOM JUTepaTyphl
OCHOBHbBIE HCTOYHUKHU:

1. Amumos 111 A., Komsrua FO.M., TkaueBa M.B. u ap. Maremaruka: anreopa
M Hayaja MaTEMaTHUYeCKOTO aHalu3a, reoMerpusa. Ajredpa ©  Hayana
MaTeMaTU4YeCcKoro aHaim3a (0a30BbIi U yriryOneHHbIl ypoBHU), 10-11 kmaccer. — M.:
[Ipocsemenne, 2020. — 464c.

2. Aranacsan JI.C., byryzop B.®., Kamomuer C. b. u ap. Maremaruka:
anreOpa U Hayajia MaTeMaTHYeCKOro aHanusa, reomeTpus. ['eomerpust (6a30BbIi U
yriyosneHHsit ypoan), 10-11kmaccel. — M.: IIpocsenienue, 2020.-255¢

3. Kapm, A. II. Maremartuka. Yacts 1. ba3oBslil ypoBeHb : ieKTpoHHas hopma
yuebHoro nmocobus mis CITO / A. T1. Kapm, A. JI. Bepuep. - Mocksa : [IpocBeinenue,
2024, - 220 c. - ISBN 978-5-09-107572-4. - Texkcrt : anexktpoHHbii. - URL:
https://znanium.ru/catalog/product/2125329 (nara oopamienus: 04.03.2025). —

4. Kapm, A. I1. Marematuka. Yacts 2. ba3oBsliif ypoBeHb : AIEKTPOHHAS (hopMa
yaebHoro mocoous mas CITIO / A. I1. Kaprm, A. JI. Bepuep. - Mocksa : IIpocBemenue,
2024. - 128 c. - ISBN 978-5-09-107573-1. - Tekct : snektponHsii. - URL:
https://znanium.ru/catalog/product/2125330

5. Kapm, A. I1. Maremaruka. Yacte 1. ba3oBblii ypoBeHb : d5ieKTpoHHas (popma
yaeOHoro mocobus s CITO / A. T1. Kapm, A. JI. Beprep. - Mocksa : [Ipocsemienue,
2024, - 220 c. - ISBN 978-5-09-107572-4. - Texkcrt : anexktpoHHbii. - URL:
https://znanium.ru/catalog/product/2125329.

6. Kapn, A. I1. MaremaTtuka. Yacts 2. ba3oBblif ypoBEHb . dIeKTpOHHas Gpopma
yuebHoro nmocobus miss CITO / A. T1. Kapm, A. JI. Bepuep. - Mocksa : [IpocBeinenue,
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2024. - 128 c. - ISBN 978-5-09-107573-1. - Tekct : snektponHsii. - URL:
https://znanium.ru/catalog/product/2125330 (nata oopamienus: 04.03.2025

/. Amumon, III. A. Maremaruka. Anre6pa ¥ Hayaja MaTeMaTHYECKOTO
aHaym3a. ba3oBblil ypoBeHb : 3JeKTpoHHas popma yueOHoro mocoous mis CITO / I11.
A. Aimumos, M. A. Tkauéna, FO. M. Komnsrun. - Mockga : [Ipocsemienue, 2024. - 463
c. - ISBN 978-5-09-107569-4. - Tekcr : osnekrponueii. - URL:
https://znanium.ru/catalog/product/2125328. — Pexxum mocTyma: 1o moarnmcKe.

8. Ammmos, III. A. Marematuka. Anrebpa W Hadajla MaTEMaTHYCCKOTO
aHaym3a. ba3oBblil ypoBeHb : 3neKTpoHHas Gopma yuedbHoro mocoous mis CITO / 111,
A. Aimmmos, M. A. Tkauépa, FO. M. Komsarun. - Mocksa : IIpocBemenue, 2024. - 463
c. - ISBN 978-5-09-107569-4. - Tekct : »snektpoHHsii. - URL:
https://znanium.ru/catalog/product/.

JlonoIHUTENbHbIE HCTOUHUKU:

1. banasu, O. H. Penerurop mo mareMaTuke [JIsi CTapLIEKIACCHUKOB H
noctynaromux B BY3s1 / 3. H. banasn.- PoctoB u/[ony: ®enukc. 2017. — 727c.

2. Pypykun, A. H. [Toypounsie pa3paboTku no anreOpe u Hayanam aHaiauza 10
kinacc / A. H. Pypykun.- M.: BAKO, 2017.- 352c.

3. Pypykun, A. H. Tloypounsie pa3zpaboTku mo anrebpe u Hadagam ananuza 11
kiacc / A. H. Pypykun.- M.: BAKO, 2017.- 336¢.

4. Slposenxko, B. A. Iloypounsie  pa3paboTK 1O  TECOMETPUHU.
HudbdepennupoBannsiii moaxox 10 wmacc / B. A. fAposenxo- M.: BAKO,
2017.- 304c.

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
OBIHIEOBPA3OBATEJBHOU JUCIUITJINHBI

KoHTpons u oOlieHKa pe3yJbTaTOB OCBOCHUs 00I1e00pa3oBaTeIbHOM
TUCHUIUIMHBL ~ pPacKpBIBAIOTCS ~ 4epe3  JAWCHUIUIMHAPHBIE  Pe3yJbTaThl,
HaIpaBJeHHbIC HA (HOPMHUPOBAHHUE OOIMMX U MPOGECCUOHATHHBIX KOMITCTCHIIUN
0 paszesiaM U TeMaM CoJIepKaHusl yueOHOTO MaTepHaia.

Kon u HaumeHoBaHue Pa3znen/Tema DopMbI U METOAbI KOHTPOJISA H
(¢hopMupyemMbIX OLICHKH pPe3yJIbTaTOB 00y4eHusl

KOMIIeTeHIH
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OK 01

Pasnen 1 Tema 1.1.-1.4.
Paszgen 2 Tema 2.1.-2.3.
Pasnen 3 Tema 3.1.-3.7.
Pasgen 4 Tema 4.1.-4.6.

Pasmen 6 Tema 6.1.-6.6.
Pasnen 7 Tema 7.1.-7.8.
Pasgen 8 Tema 8.1.-8.5.

Pasnen 5 Tema 5.1.-5.10.

TectupoBanue, Y CTHbIN
OIIPOC, MAaTEMATHYECKHI
JTUKTaHT,
CamocrosiTenbHas
pabora, [IpecTaBnenue
pe3yNbTaToB
MpaKTUYECKuX pabdoTa,
3anmra TBOPYECKUX
pabort, 3ammura
WHIBUTYaIbHBIX
MPOEKTOB, KOHTPOJIbHAS
paborta, Beimonnenue
3aJjaHus Ha dK3aMeHe




5. JUCT JONOJJHEHUHN U UBSMEHEHUM
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n/n

Jara
BHECEHH
H3MeHeHnd /
JIOTIOJTHEHU S

OcHoBaHue

Conepxanue n3meHenus /
JOTIOJTHEHU ST

JIuua, moaTBep:KIawuue
H3MeHeHue / NonoJIHeHue

[Ipencenarens
MK
(Damunus,
UHUYUATDL,
noonucw)

3aM. gupekTopa
1o yueOHO
pabore
(Damunus,
uruyuasl,
noonucy)
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