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1. MACIIOPT PABOYEM ITIPOTPAMMBI YYEBHOM JUCHUIIJINHBI
OVYIIL.07 MaremaTuka

1.1. O6aacTs npuMenenus NPOrpaMmaI
[Tporpamma oOmieoOpa3oBarensHO  yueOHON mucuumimasl  OYIL.O7 Maremaruka 10
cnermaigbHocT CIIO 46.02.01 JloxymMeHTanmoHHOE OOECIICUCHHE YIPABICHUS W apXWUBOBEICHUC
npegHa3HaueHa JUIsl M3Y4YeHUsT MaTEeMAaTUKU B MPO(ecCHOHAIBHBIX 00pa30BaTEeNbHBIX OpPraHU3aIMAX,
peanu3ymux 00pa30BaTeIbHYI0 MPOrpaMMy CpeIHEero oOmero oOpa3oBaHUsl B HpeieiiaX OCBOCHUS
OCHOBHOH TmpodeccuoHanbHONH oOpa3oBarenbHoil mporpamMbl CIIO Ha 6Ga3ze OCHOBHOTO OOIIEro
00pa3oBaHuMsI IPH MOJITOTOBKE CIEIIMAIMCTOB CPETHETO 3BCHA.

1.2. MecTo AMcHMILIMABI B CTPYKTYPe 00pa30BaTe/IbHOli IPOrpaMMbl:

Oo6meoOpa3oBarenbhas jaucnuiinaa  OYILO7 Marematuka sBIsieTcsl 00s3aTEIIBHON  4acThIO
001eo0pazoBaTebHOTO IMKIJIa oOpa3zoBarenbHON mporpamMmbl B cooTBeTcTBUM ¢ PI'OC CIIO mo

cnenuanbHocT 46.02.01 [lokyMeHTALMOHHOE O0ecnieyeHHe YIIPABJICHUS U apXUBOBe/ICHUe.

1.3 [lnanupyeMble pe3yJbTaThl 0CBOEHHS 00111e00pa30BaTeIbHON AU CHUTLINHBI

OO011Ee KOMIIETEHIINHT

[[nanupyemsble pe3yapTaThl 00yUeHUs

O6mume!

JIucuMHapHbIe?

OK 01. Bei6upats cioco0bl
pELIeHUs 33129
podeccuoHaIbHON

eI TeTbHOCTH
[IPUMEHHTEILHO

K pa3IMIHBIM KOHTEKCTaM

B wacTu TpyIOBOTO BOCIIUTAHHUS:

- TOTOBHOCTb K TPYAYy, OCO3HaHHE
[IEHHOCTH MaCTepCTBa,
TPYI0JI00HE;

- TOTOBHOCTb K aKTUBHOH
NesITeIbHOCTH TEXHOJIOTHUECKON U
COL[MAJIBHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTH HHULIMHPOBATH,
[UIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJTHSATH TAKYIO JAESTEILHOCTD;
- MHTEpEeC K pa3IuyHbIM chepam
npodeccHoHaIBHON e TeNbHOCTH,
OBnajieHNEe YHUBEPCATHLHBIMA
y4eOHBIMU TIO3HABATEIHHBIMU
ITeiCTBUSAMU:

a) 0a30BbIE JIOTUUECKUE JCHCTBHSL:
- CAMOCTOSITEIIBbHO (POPMYITHPOBATH
1 aKTyaJu3upoBaTh Npodiemy,
[paccMaTpUBAaTh €€ BCECTOPOHHE;

- yCTaHABIIMBATh CYIICCTBEHHBIN

ITPU3HAaK NUJIW OCHOBAHUWS JJIs1

-BJIaJICTh METOJIAMU JI0KA3aTEeNIbCTB,
QIITOPUTMAaMH PEIICHUS 3a1a4; yMEHHE
(bOopMyIUPOBaTH ONpEICIICHHS, AKCHOMBI H
TCOPEMBI, IIPUMEHATH UX, IIPOBOAUTH
ITOKa3aTeIbHBIE PACCYKICHUS B XOJIE
pereHus 3a/1a4;

- YMETH OIICPpUPOBATH ITOHATHUAMU: CTCIICHD
HCIIa, JIOTapu(M YnCIia; yMEHHE BBITTOIHSITH
BBIYHCIICHHE 3HAYCHHUI 1 IPEoOpa3oBaHus
BBIPKEHHIA CO CTETICHSIMHU | Joraprudmamu,
[IpeoOpa3oBaHust IPOOHO-PAIMOHATIBHBIX
BBIPAKCHHUI;

- YMETh OIIEPUPOBATH OHATUAMU:
[pallMOHAJIBHBIE, UPPALMOHAJIBHEIE,
MOKa3aTeIbHbIC, CTEIICHHBIC,
Iorapu(pMUIecKue, TPUrOHOMETPUYECKHE
YPaBHCHUA 1 HEPABCHCTBA, UX CUCTEMBI,

- YMETh ONIEPUPOBATH MOHATUSAMU: QYHKINS,
HeTpephIBHAS (PYHKIMS, TIPOU3BOAHAS,
rmepBooOpa3Hasi, OnpeeIeHHBI HHTETPa;

YMCHHE HAXOJUTH IMIPON3BOJIHBIC

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeameTHble pe3yabTaTbl 3 ®FOC COO (B nocneaHel pegakuum ot 12.08.2022) 8
oTrnarosibHon dopme, bopmupyemblie 06,eobpasoBaTebHON ANUCUUNANHOM

2 AncumnanHapHble (NpegmeTHbIE) pe3yabTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOAHbIM nepeyHem 8o ®rOC COO (8
nocneaHen pegakumm ot 12.08.2022)



CpaBHEHHS, KITacCHU(PHUKAIIUH U
0000IIECHHS,;

- OTIPEICTISATH IIeNN AeATENbHOCTH,
BamaBaTh MapaMeTPhl U KPUTEPHH
X TOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PACCMATPHUBAEMBIX
SIBIICHUSX;

- BHOCUTh KOPPEKTHUBHI B
MesTeNIbHOCTD, OIIEHUBATh
COOTBETCTBHE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUI
e TeIbHOCTH;

- pa3BUBaTh KPEaTHBHOE
MBIIUICHUE TIPU PEIICHUN
PKU3HEHHBIX MPOOJIeM

0) 0a30BBIE UCCIIETOBATEIHCKUC
ImelficTBUA:

- BJIQJICTh HAaBBIKAMH yUEOHO-
CCIIEI0BATENBCKON U IPOEKTHOM
e TeNIbHOCTH, HABBIKAMHU
[pa3pereHus mpooeMm;

- BBISIBJISITH TPUYHUHHO-
CIIE/ICTBEHHBIE CBSI3U U
AKTyaTU3UpOBATh 3aady,
BBEIJIBUTaTh TUIIOTE3Y €€ PeICHHUS,
HAXOAWTH ApPTyMEHTHI JUIS
MOKa3aTeNbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh
MapaMeTphl i KPUTEPUH PEIICHUS;
- aHAIM3UPOBATH MTOTyYESHHBIC B
XOJIE PEILICHHUS 3a]1a4H Pe3yIbTaThl,
KPUTUUECKU OLIEHUBATh MX
ITOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBUSX;

-- YMEThb IIEPEHOCUTh 3HAHUSI B
MO3HABATENHFHYIO U IPAKTHIECKYIO
007IaCTH KU3HENEATEINHHOCTH;

- YMETb HHTCTPUPOBATh 3HAHUS U3
[Pa3HBIX TPEAMETHBIX 00JIacTeil;

- BELJIBUTATh HOBEIC HIIEH,
MpeaiaraTh OpUTHHAIBHEIE
[1OJIXOJIbI U PEIICHUS;

1 CTIOCOOHOCTh UX UCIIOJh30BAHHS
B [I03HABATEJILHOM U COLIMAIbHOM
[IpaKTHKE

BIIEMEHTapHBIX (PYHKIMH, HCIIONB3YS
CIpaBOYHBIC MAaTEpHAaIIbl; NCCIEIOBATh B
[pocTelInx cirydasx GyHKLIUHN Ha
MOHOTOHHOCTb, HAXOAUTh HAaNOOJIbIINE U
HaMEHBIINE 3HAYCHUS! PYHKIHI; CTPOUTH
rpadMKi MHOTOUWICHOB C UCIIOJIb30BaHUEM
anmapara MaTeMaTH4ecKoro aHaju3a;
PUMEHSTH TPOU3BOAHYIO [IPH PELICHUU
3a7a4y Ha ABIKCHUE; PEIIaTh MPAKTHUKO-
OpUEHTUPOBAHHBIC 331241 Ha HAaHOOJIbILIUE U
HalMEHBIINE 3HAYCHNS], HA HAX0XKIICHHUE
MyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh OIIEPUPOBATH IOHITHUAMHU:
panroHaNbHas QYHKIMS, IOKa3aTeIbHas
(dbyHKLMS, cTeneHHas QyHKUUS,
nmorapumudeckas GyHKIUS,
TpUrOHOMETpUYecKre (PYHKITUH, 0OpaTHBIE
(YHKINH;, YMEHHE CTPOUTH TpaduKu
M3y4YeHHBIX (YHKIHI, HCIIOIB30BaTh rpaduKy|
[IpY M3Y4EHUH IIPOLIECCOB U 3aBUCUMOCTEI],
[IpY pELICHUH 3a7a4 U3 JPYTUX YIeOHbIX
MPEMETOB U 3a/1a4 U3 peallbHON JKU3HH,
BBIpaKaTh (HOPMYITaMHU 3aBHCUMOCTH MEXTY
BEITMYMHAMY;

- YMETh pelaTh TEKCTOBBIE 3a/1a4H Pa3HBIX
TUTIOB (B TOM YHMCIIC Ha TIPOLIEHTHI, O U
yacTu, Ha IBIO)KEHHUE, pPaOOTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIIOTH, 3a7a4 U3 00J1aCTH
YIIpaBJICHHsSI TMYHBIMHA U CEMEHHBIMU
(hMHAHCAMM); COCTABIISITh BEIPAKCHHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 10
YCIIOBHIO 33/1a4H, UCCIIE0BATh IIOJIydeHHOE
[pelieHre ¥ OIIEHUBATh TPaBIOTIOA00HOCTh
[PEe3yJIbTATOB;

- YMETh ONIEpPUPOBATH TIOHATUSMU: CPETHEE
apudMeTHYECKOE, MeIMaHa, HanOoJbIIee 1
HalMEHbIlIee 3HAYCHNUS, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMEHHUE U3BJIEKATh, HHTEPIIPETHPOBATH
MH(OPMALUIO, IPEACTABICHHYIO B TAOIUIIAX,
Ha Tuarpammax, rpadukax, OTpaxaromyro
CBOWCTBA peabHBIX MPOIIECCOB H SBICHUIA;
[peCcTaBIsITh HHQOPMAIIHIO C TIOMOIIBIO
TabJIUI U 1MarpaMM; UCCIIeA0BaTh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIIE C
prMeHEeHueM rpadUuecKix METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH TOHATHUIMHU:
CITy9aifHbIM OTIBIT U CIy4aifHOe COOBITHE,
BEPOSITHOCTh CIyYaHOTO COOBITHS; yMEHHE
BEIUUCIISITH BEPOSITHOCTD C HCIOIb30BAHUEM
rpaUuecKuX METOI0B; TPUMEHSTH (POPMYIIBI
CIIO’KEHUSI U YMHOKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (PaKkTHl U POPMYIIBI IPU
PELLICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
[peaNIbHBIX COOBITHII; 3HAKOMCTBO CO




CITy4allHBIMH BEJTHUYHHAME; YMCHHUE
[PUBOIUTH MPUMEPHI TIPOSIBJICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOIHBIX H
OOIIIECTBCHHBIX SIBJICHHSX;

- YMETh OTIEPHUPOBATH MOHITHAMHU: TOUKA,
psiMast, MIOCKOCTh, TPOCTPAHCTRBO,
IBYTPAHHbIA YTOJI, CKPEIIIMBAFOIIIHECS
[psIMbIe, TAPATIIETEHOCTD U
[ePICHINKYIAPHOCTE MPSIMBIX U IIIOCKOCTEH,
YTOJT MKy MIPSMBIMH, YTOJ MEKIY MIPAMOI
1 UIOCKOCTBIO, YTOJI MEX/TY TFIOCKOCTSIMH,
[pacCcTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHHE MEKTY IPSMBIMH, PACCTOSHHE
MEK/Ty TUIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh
[IpY PEIICHUH 33/1a4 U3yUICeHHBIC (PAKTHI 1
TeOpEeMBbI IITAHUMETPHUH; YMEHHE OICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

- YMETh ONIEPUPOBATD TOHATHIMH:
MHOI'OI'paHHUK, CCUHCHUC MHOT'OTpaHHUKA,
Ky0, mapayutesieuIe 1, pu3Ma, MupamMmua,
(burypa u OBEpXHOCTh BPAICHHUS, IIHIHHIP,
KOHYC, 11ap, chepa, CeueHUs PUrypsl
BpaIllCHHs, IUIOCKOCTh, KaCatoLIascst chepsol,
[IJTMHIPA, KOHYCa, TUIOIIAb IIOBEPXHOCTH
[MUpaMUAbL, IPU3MBI, KOHYCa, HAIUH]PA,
rIoIank cepbl, 00beM Kyoa,
PSIMOYTOJILHOTO Mapasuieienurea,
[TMPaMUJIbI, TIPU3MBI, IWIHH/PA, KOHYCA,
[rapa; yMeHue n300pakaTb MHOTOTPAHHUKH U
[OBEPXHOCTH BPAIICHHUS, UX CEYCHUSI OT
PYKH, C TOMOIIIBIO YEPTEIKHBIX HHCTPYMEHTOB
1 DJICKTPOHHBIX CPCACTB; YMCHUC
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTRBE;
YMEHHE paciio3HaBaTh MPaBUIIbHBIC
MHOI'OI'PaHHUKU

YMETh OICPUPOBATH MMOHATUAMU: ABUKCHHE B
[POCTPAHCTBE, MTO100HbBIE PUTYPBI B
[POCTPAHCTBE; UCIIOIb30BATh OTHOIICHHE
[UI0II[a el TIOBEPXHOCTEH U 00BHEMOB
0100HBIX (DUT'Yp TIPH PEIICHHUH 3a/1a4;

- YMETh BBIYHCIISTH TE€OMETPUIECCKHE
BEJIMUMHBI (JJIMHA, YroJl, IJIoMaab, 00beM,
[TOIAb TOBEPXHOCTH), UCTIONB3YS
M3ydeHHbIe (POPMYJIBI U METOJIBI;

- yMETh ONIEPUPOBATh TOHITHIMH:
PSIMOYTOJTbHAS CHCTEMA KOOPNHAT,
KOOD/IMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKATSPHOE MTPOU3BEICHHE, YOI
MEKy BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BCACHUC BEKTOPA HA YMCJIO, HAXOJIUTH C
MOMOIIBIO U3YYCHHBIX (HOPMYIT KOOPIUHATHI
CepelIUHbI OTPE3Ka, PACCTOSIHUE MEWKTY
JIBYMS TOUKaMU;

-yMETh BBIOMPATh TOAXO/ AN N3yUeHHBIH
METOJ JIJTs pEIiCHUs 3a7a4uk, PaCIO3HABATh
MATEMATUYCCKHUEC @aKTBI 1 MAaTEMATUYCCKHUEC
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MOJIETTH B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE NPUBOJIUTH
[MpUMEPHl MATEMAaTHIECKIX OTKPBITHI
[POCCHUICKON U MUPOBON MaTeMaTU4eCKOM
HAYKU

OK 02. Ucnonb30oBaTh
COBpPEMEHHBIE CPEICTBA
[OVCKa, aHAIN3a U
MHTEPIPETAUH HHPOPMAITHH,
1 TH(OOPMAIIMOHHBIC
(TEXHOJIOTHH JIJISI BHITIOTHEHHUS
3a1au poheCCUOHANTBHOMN
esITeNIbHOCTH

B 00sacTé LICHHOCTH HAYYHOTO
MO3HAHWSL:

-c()OpMHUPOBAaHHOCTH
MHPOBO33pPCHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
[VPOBHIO Pa3BHUTHS HAYKH U
00IIeCTBEHHOW PAKTHKH,
OCHOBaHHOT'O Ha TUAJIOTe KYJBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOET'0 MECTa B MOJHUKYJIETYPHOM
MHpE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM 1
MUTATELCKON KYIbTYPhI KaK
CpEJCTBA B3aUMOJICHCTBUS MEXKIY
VIFOABMU U MMO3HAHUA MUPaA,

- 0CO3HAHUE LIEHHOCTHU HAy4YHOH
JICATCIIBHOCTHU, TOTOBHOCTH
OCYLICCTBIISITH MIPOSKTHYIO

M CCIIEIOBATENBCKYIO JICSITENEHOCTh
WHIWBUIYaTbHO U B TPYIIIIE.
OBjaneHue yHUBEpCAIbHBIMU
y4eOHBIMHU TIO3HABATEIHHBIMU
MEeHCTBUSIMU:

B) pabota ¢ nHpopmManuei:

- BJIaJCTh HaBbIKaAMU IMOJTYUCHU A
MHQOPMAITUK U3 UCTOYHHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITH TIOMCK, aHAJIH3,
CHUCTEMATU3AIUIO U
MHTEPIPETAIUI0 HHPOPMAITUH
[PA3INYHBIX BUJIOB U POPM
[peICTaBICHHS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX
(hopMaTax c y4eTOM Ha3HAYCHHUS
MHGOPMAITUH U 11EJICBOMN

Ay TUTOPUH, BBIOHpAs
ONTUMATTBHYIO (POpMY
MPCACTABJICHUA U BU3YyaJIM3alluU;
- OLICHUBATH JIOCTOBEPHOCTb,
NMEeruTUMHOCTh HH(POPMALIUH, e¢
COOTBCTCTBUC ITPABOBBIM U
MOPaIbHO-3THYECKUM HOPMaM;

- YICTIOJIb30BaTh CPEJCTBA
MHQOPMAITMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
[PELIEHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpTraHU3al[MOHHBIX 3a1a4 C
coOu0JeHneM TpeOOBaHUi
PPrOHOMUKH, TEXHUKU
(0€30IMaCHOCTH, THTHEHEI,

- YMETh ONIEPUPOBATH TOHATHIMHU:
parrioHanbHas (QyHKITHS, TOKa3aTeTbHAS
(yHKIHS, cTeTIeHHast (QyHKIIHS,
nmorapumudeckast GyHKIUS,
TpUrOHOMETpUYecKue QyHKIHMU, 0OpaTHbIC
(hYHKIINH;, YMEHHE CTPOUTH IpaduKu
M3y4eHHBIX (QYHKIHH, HCIIOIB30BaTh TpaduKy|
[pY U3y4EHUH MIPOLIECCOB U 3aBUCHMOCTEHA,
[pH PEIIeHUN 3a/1a4 U3 IPYTUX YIeOHBIX
MpeIMETOB U 3a1ad U3 pealbHOM KU3HU;
BBIpaKaTh (pOpMyTaMu 3aBUCHMOCTH MEXKILY
BEJTMYNHAM,

- YMETb OTIEPUPOBATH MMOHATHSIMH:
TOKAECTBO, TOXKJIECTBEHHOE NTPeodpa3oBaHme,
ypaBHEHHE, HEPaBEHCTBO, CUCTEMa
YpaBHEHWH W HEPABEHCTB, PABHOCHIILHOCTh
YpaBHEHUH, HEPABEHCTB U CUCTEM,

paroHa bHbIE, UPPAOHATIBHEIE,
MMOKa3aTeNbHbIE, CTETICHHBIE,
nmorapuMUYecKue, TPUTOHOMETPUIECKIE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pemaTs ypaBHeHHS, HEPAaBEHCTBA U CUCTEMBI
C TIOMOIIIBIO PA3IMYHBIX IPHEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; IPUMEHSTh YpaBHEHNS,
HEPABEHCTBA, X CHCTEMBI IS PEIICHHS
MaTeMaTHYECKHX 3a/1a4 U 3a]1a4 U3
Pa3IMYHBIX 00JIacTeil HAYKH U peaibHON
PKU3HU;

- yMETb CBOOOIHO OIEPUPOBATH OHATUSIMHU:
IBIOKEHUE, TTapaslIeNIbHbINA TEPEHOC,
CUMMETpUS Ha TUIOCKOCTH U B ITPOCTPAHCTBE,
[MOBOPOT, MpeoOpa3oBaHue MOA00MS,
o/100HBIe QUTYPHI; yMETh Paclo3HaBaTh
paBHBIC U TO100HBIE PUTYPHI, B TOM YHUCIIE B
[PUPO/IE, HICKYCCTBE, ApXUTEKTYPE; YMETh
MCIIOJIb30BaTh TEOMETPHUYECKUE OTHOIICHHS,
HAXOJIUTh TEOMETPHUYCCKHE BEITMUNHBI
(nmuHA, yTo, IIIoM@Aab, 00beM) Ipr
[pPEIICHNY 3a/1a4 U3 JIPYTHX YYeOHBIX
[pEIMETOB U U3 PEAIbHOM KU3HU




pecypcocOepexeHusl, TPaBOBBIX U
PTHYECKUX HOPM, HOPM
MH()OPMALIMOHHOW 0€301aCHOCTH;
- BJIA/ICTh HABBIKAMHU
pacro3HaBaHUs U 3aIIUTHI
MHQOpMauy, HTHOOPMAIIHOHHON
0e30acHOCTH IMYHOCTH

OK 03. [ImanupoBath u
[peaM30BbIBaTh COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE pa3BUTHE,
[peanpUHUMATEIbCKYIO
NnesiTeNbHOCTh B
rpodeccuoHambHOM chepe,
MCTIOTB30BaTh 3HAHUSI 1O
(hMHAHCOBOI1 IPaMOTHOCTH B
[PA3TNYIHBIX JKU3HEHHBIX
CUTYaIUsIX

B ob6macTu 1yxoBHO-
HPaBCTBEHHOTO BOCIIUTAHUSI:

-- ChOpPMUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUS,
PTHYECKOTO MTOBEICHMUS,;

- CHOCOOHOCTP OLICHUBATH
CUTYaIHIO ¥ IPUHUMATh
OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYSCH Ha MOPaJIbHO-
HPaBCTBCHHBIE HOPMBI U [IEHHOCTH;
- OCO3HAHME JIMYHOTO BKJIAa B
[IOCTPOEHUE YCTONYUBOIO

Oy tymiero;

- OTBETCTBEHHOE OTHOIIICHHE K
CBOMM POJIUTENSAM U (WIN) IPYTUM
YJICHAM CEeMbH, CO3IaHUI0 CEMBH Ha
OCHOBE OCO3HAHHOT'O PUHATHS
[IEHHOCTEN CEMEHHON XKU3HH B
COOTBETCTBHH C TPATULIUSIMH
HaponoB Poccuu;

OBnajieHre YHUBEPCATbHBIMH
[PETYISATUBHBIMU IEHCTBUSMHU:

) caMOOpTraHU3aIIHS:

- CAMOCTOSITEIIBHO OCYIIECTBIIATH
[03HABATEIBHYIO ICSATENEHOCTD,
BBISIBIISITH TPOOJIEMBI, CTABUTH H
(hopMyITUpOBaTh COOCTBEHHBIE
Bagayn B 00pa3oBaTeNIbHOM
MesITeIbHOCTH M YKU3HEHHBIX
CUTYyaIusX;

- CAMOCTOSITEIIEHO COCTABIISATH TUIAH
peIeHHsT TPOOJIEMBI C YIETOM
MMCIOIIIUXCS PECYPCOB,
COOCTBEHHBIX BOBMOXKHOCTEH U
[IpEeANOYTEHUI;

- 1aBaTh OI[EHKY HOBBIM
CHTYaIHsIM;

CrIocoOCTBOBATH (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOH SPYIUIIAN B
[pa3HbIX 00JIACTAX 3HAHUM,
[MOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyIbTYPHBIH
YPOBEHB;

0) CAaMOKOHTPOJIB:

MCIIOJIB30BaTh NPUEMBI peIIEKCUH
TSI OLIEHKY CUTYAaIlUH, BEIOOpa
BEPHOT'O PELICHUS;

- YMETh OLICHUBATbh PUCKH U

CBOCBPCMCHHO ITPUHHUMATH

- YMETh ONICPUPOBATH TIOHITHIMU:
panroHa bHbIe, UPPAOHATIBHEIE,
MoKa3aTenbHbIC, CTCTICHHBIE,
morapugMuIECKUe, TPUTOHOMETPUICCKHUE
YPAaBHEHHUS M HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH TOHATHUIMHU:
MHOTOTPaHHUK, CEYeHUE MHOTOTPAaHHUKA,
KyO, mapajuienenure], pu3Ma, mupaMuIa,
(urypa v moBepxXHOCTh BPaLICHUS, LIUIUH/P,
KOHYC, I1ap, chepa, ceaeHus: Qurypsl
BpaIeHHUs, MTIOCKOCTh, Kacarorascs chepel,
[UITMHIPA, KOHYCA, MJI0MIaAb MTOBEPXHOCTH
[MUpaMUabL, IPU3MBI, KOHYCa, HUIUH]pPA,
rIomans cepbl, 00beM KyOa,
MPSMOYTOJILHOTO TIapaJuieenunena,
[MUpaMUIBL, IIPU3MBI, HAIUHIPA, KOHYCA,
[1apa; yMeHue n300pakaTb MHOTOTPAHHUKH U
[MOBEPXHOCTH BPAICHUS, UX CEUCHHS OT
PYKH, C IOMOIIBIO YEPTCIKHBIX HHCTPYMCHTOB
1 9JICKTPOHHBIX CPEJICTB; YMETh
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTRBE;
YMCTb pAaCIiO3HaBaTh IIPaBUJIILHBIC
MHOI'OI'PpaHHUKH,

- YMETh ONICPUPOBATH TOHITHAMU:
MPSMOYTOJIbHASI CUCTEMa KOOP/NHAT,
KOOPAWHATBI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAIIPHOE MPOU3BECHHE, YTOJT
MEXTy BEKTOPaMH, CyMMa BEKTOPOB,
[pou3Be/IcHNE BEKTOPA Ha YHCII0; HAXOIHTH C
MMOMOIIBIO M3YUYEeHHBIX (DOPMYIT KOOPIUHATHI
Cepe/IMHBI OTPE3Ka, PACCTOSTHUE MY
JIBYMS TOUKaMU




[PEIICHUS 110 UX CHIKEHUIO;
B) SMOIIMOHANBHBIA HHTEIICKT,
[pe/Inonararonun
c(hopMUPOBAHHOCTE:
BHYTpEHHEH MOTHBAIINH,
BKJTIOYAIOIICH CTPEMIICHUE K
IMTOCTIDKEHHIO TIENTU U YCIIeXY,
OITHMU3M, HHULIMATHBHOCTD,
YMEHHE ICHCTBOBATE, UCXO/S U3
CBOMX BO3MOKHOCTEIH;

- SMIIATHH, BKJIIOYAFOIICH
CITOCOOHOCTH ITOHUMATh
OMOIIMOHAIEHOE COCTOSTHUE
PYTUX, YIATHIBATH €T0 MPH
OCYIIECTBICHUH KOMMYHHUKAIIHH,
CIIOCOOHOCTH K COYYBCTBHIO U
COMepEeIKUBAHUIO;

- COI[MAIbHBIX HABBHIKOB,
BKJTFOYAOIIMX CIIOCOOHOCTD
BHICTPANBATh OTHOIICHHS C
PYTUMH JTFOIbMH, 32800 THThCS,
[IPOSIBIIATE HHTEPEC U pa3pernarh
KOH(JIUKTHI

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATH U
[paboTaTh B KOJUICKTUBE U
KOMaH/Ie

FOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITETIBHOCTH U
CaMOOIIPEIeNIEHUIO;

-OBJIaZICHUE HaBbIKaMU y4eOHO-
MCCIIEA0BATENbCKOM, IPOCKTHON U
COITMAILHOM AeSITEIIbHOCTH;
OBnajicHUEe YHUBEPCATHHBIMU
KOMMYHHKAaTUBHBIMH JEHCTBUAMU:
0) COBMECTHAs ACATEIBHOCTD:

- IOHUMATh U UCTIOJIh30BaTh
penMyIIecTBa KOMaHIHON U
MHIMBUIYaIbHON paboThI;

- IPUHUMATh L[E€JIM COBMECTHOM
nesITeIbHOCTH, OPTaHU30BBIBATH U
KOOPIMHUPOBATH JEHCTBUS 10 €€
IMTOCTIKEHHIO: COCTABIISTH TUTaH
IEeCTBUN, pACIPENENIATh POJIU C
Y4€TOM MHEHHH Y4aCTHHKOB
00CYXIaTh PE3yIbTaThl
COBMECTHOH pabOThI;

- KOOPIMHUPOBATH U BBIMIOJHSTH
palboTy B YCIOBUSIX PEAIBHOTO,
BUPTYaJIbHOTO U
KOMOWHHPOBaHHOTO
B3aUMOJICHCTBUS;

- OCYILIECTBIISITH TO3UTUBHOE
CTpaTETHYECKOe TIOBE/ICHUE B
Pa3INYHBIX CUTYALHSIX, IPOSIBIISATH
TBOPYECTBO M BOOOpakeHHUE, ObITH
MHHUIIUATHBHBIM.

OBnazicHe YHUBEPCAIbHBIMU
PETYJISITUBHBIMU J1€HCTBUSMHU:

) mpuHsTHE ce0S U APYTUX JIOACH:

- yMETh ONEPHPOBAThH TOHATHSIMU:
CITy9aifHbI OTIBIT U CIyYaifHOE COOBITHE,
BEPOSITHOCTD CITyYaHOTO COOBITHSI, yMETh
BBIYHCIISATH BEPOIATHOCTH C HCIIOIb30BaHUEM
rpadIIecKuX METOIOB; TPUMEHSATH (POPMYITBI
CIIO’KEHHSI U YMHOXKEHUS BEPOSITHOCTEH,
KoMOWHATOpHBIE (PaKThl U POPMYITBI IPU
[PELIEHNH 3a/1a4; OLICHUBATH BEPOSITHOCTH
[peaTbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aiiHBIMH BEIMYMHAME;, YMEHUE
MPUBOANTH IPUMEPHI MPOSIBICHHS 3aKOHA
OOJBIINX YHCEI B TPUPOTHBIX U
OOIIIECTBEHHBIX SIBJIICHHUSX;

- YMETh CBOOOJ/IHO OTIEPUPOBATH MOHSATHIMH:
CTETICHB C IEJIbIM M0Ka3aTesieM, KOPeHb
HATYpaIbHOW CTETIEHH, CTETICHb C
[palMoHAaIbHBIM MIOKa3aTeNIeM, CTETeHb C
NeliCTBUTEIIHHBIM (BEILIECTBEHHBIM )
MoKa3aTeseM, Jorapudm yucia, CHHYC,
KOCHHYC U TaHTEHC ITPOU3BOJIBHOTO YHCIIA;

- yMETh CBOOOJTHO ONIEPHPOBATH MTOHATHAMHU:
rpaduk QyHKIMN, 0OpaTHAs QYHKIHS,
KoMITO3uIHs QYHKIWH, THHEHHAs QYHKIUS,
KBapaTHYHas QyHKIUS, cTeieHHast QyHKIHs
C LIeJIBIM MTOKa3aTeseM, TPUHIOHOMETPHUIECKHUE
(yHKIUH, 00paTHBIE TPUTOHOMETPUYECKHUE
(YHKIIUH, TOKa3aTeNbHas 1
nmorapudmudeckas GyHKIUH; yMETh CTPOUTH
rpaduky QyHKIMN, BHITOIHATD
peoOpa3oBaHus TpapuKOB QyHKITHIA;

- YMETb UCIOJIb30BaTh rpaduku QPyHKIMHA A1
M3y4YeHHs TIPOLIECCOB M 3aBUCUMOCTEN TPU
pellieHUH 3a/1a4 U3 IPYTHX YUeOHBIX




- IPUHUMATh MOTHUBbI U apI'yMEHTHI
IMPYTUX JIOJIEH MU aHaIHu3e
[PE3Yy/IbTAaTOB AEATEILHOCTY;

- IPU3HABAaTh CBOE IIPABO U NPABO
IMPYTUX JIOJEH Ha OINOKH;

- pa3BUBATh CIIOCOOHOCTH
[IOHUMATh MUP C MO3ULUH JPYToro
YeIoBeKa

[IPEIMETOB U U3 PEaNbHOM JKU3HHU; BBIPAXKATh
(hopMynaMu 3aBHCUMOCTH MEXTY
BEITMYNHAMY;

- CBOOOJHO ONIEpUPOBATh HOHATHAMHU:
YEeTHOCTh (PYHKIMHU, TEPUOIUIHOCTH
(yHKLIUH, OTPaHUUEHHOCTh (QYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, S3KCTPEMYM
(yHKUIMH, HAanOOJIbIlIee U HANMEHBLIEE
3HAaUYeHUs (PYHKIMU Ha IPOMEXYTKE; YMETh
[IPOBOJUTH HcCIeqOBaHNE QYHKIUMY;

- YMETb HCIIOJIb30BaTh CBOMCTBA U IpaduKu
(YHKUMI U151 pelieHus ypaBHEHUH,
HEPABEHCTB U 3a/1a4 C TapaMeTpaMu;
1300paXkaTh Ha KOOPIMHATHON IJIOCKOCTU
MHO>KECTBA pEIIeHNH YpaBHEHUH, HEPABEHCTB
1 X CUCTEM

OK 05. OcymecTBisTh
[YCTHYIO U IUCBMEHHYIO
[KOMMYHUKAIUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu ¢
Y4ETOM OCOOCHHOCTEH
COIMAIILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 0061acTH 3CTETHYIECKOTO
BOCITUTAHUS:

- 3CTCTUYCCKOE OTHOIIICHUE K MHPY,
BKJIFOYAsi 3CTETUKY ObITa, HAYYHOTO
1 TEXHUYIECKOTO TBOPYECTBA,
CIIopTa, TpyJa U 00IIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCITPHHUMATH
[pa3IYHBIC BUBI UICKYCCTBA,
TPaJMIIUU U TBOPYECTBO CBOCTO U
ITPYTHX HAPOJIOB, OIIYIIATh
BMOIIMOHATILHOE BO3/ICICTBHE
MCKYCCTBA;

- YOCKICHHOCTh B 3HAYUMOCTH JIJIsI
ITHIHOCTH U 00IIecTBa
OTEUECTBCHHOT'O | MUPOBOT'O
MCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TPAIUIIHNA U
HAPOJAHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQXXCHHIO B
[pa3HBIX BUJIaX UCKYCCTRBA,
CTpeMJICHHE TIPOSBIISITh KaueCTBa
TBOPYECKO JINUHOCTH;

OBjaneHne yHUBEPCATHLHBIMU
KOMMYHHUKATUBHBIMH JIEHCTBUSMMU:
a) oOmeHue:

- OCYIIIECTBJISATH KOMMYHHKAITUH BO
Bcex chepax Ku3HM;

- pacrio3HaBaTh HeBepOaIbHbIE
CpeJIcTBa OOIIECHUS, TOHUMATh
3BHAYEHNE COIHAIbHBIX 3HAKOB,
[pacrio3HaBaTh MPEATIOCHITKI
KOHQIMKTHBIX CUTYaIUi U
CMATYaTh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHUSI C
HICITOJIB30BAHUEM SI3BIKOBBIX

CpenCTB

- YMETh OIIEPUPOBATH IIOHATUSIMU: CPEIHEE
aprdMeTryecKoe, MeInaHa, HauboJbIIee 1
HaVMEHbIIIEe 3HaYECHUs, pa3Max, JUcrepcus,
CTaHJapTHOE OTKIIOHEHHE YHCIIOBOIO Habopa;
YMEHHUE U3BJIEKaTh, HHTEPIIPETUPOBATH
MHOPMAIUIO, TPEJCTABICHHYIO B TAOIHUIIAX,
Ha Juarpammax, rpapukax, OTpakarolyto
CBOICTBA pEeaNIbHBIX MPOLIECCOB U SIBJICHUMH;
[PEICTABISATH HH)OPMALIHIO C TIOMOILBIO
Ta0JIMII U TUarpamMM; UCCIICIOBATh
CTaTUCTUYECKUE NAHHbIEC, B TOM YHCIIE C
prMeHeHueM rpaduecKix METOJOB U
PIIEKTPOHHBIX CPEJICTB;

- YMEThb OIICPUPOBATH ITOHATUAMU. TOYKA,
[psMasi, IIOCKOCTh, IPOCTPAHCTBO,
IBYI'PaHHBIN YIoJl, CKPELLUBAOIINECS
MpsIMbIe, TAPATIIEIIEHOCTD U
MEePHIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH,
YTOJT MEXKLY MPSIMBIMH, YTOJI MEXKLY MIPSIMOM
1 TIJIOCKOCTBIO, YTOJI MEXK/TY TUIOCKOCTSIMH,
[paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
[paccTosiHuEe MEXIy HPSMBIMH, PACCTOSIHUE
MEXKTY TNIOCKOCTSIMU;

- YMETB MUCII0JIB30BaTh IIPpU PCIICHUHN 3aaa4
M3y4eHHbIE (PaKThl M TEOPEMBI IUIAHUMETPHU;
YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB
OKpY’KaroIllero Mupa
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OK 06. [IposBisaTh
CPaKJaHCKO-TAaTPUOTHIECKYIO
[TO3UIINIO, IEMOHCTPHUPOBATH
0CO3HAHHOE IOBEACHUE Ha
OCHOBE TPaJAUIIMOHHBIX
00IIeYCTTOBEYCCKUX
IICHHOCTEH, B TOM UHCJIC C
Y4€TOM TapMOHU3ALNU
ME)KHAITMOHATBHBIX U
MEKPEITUTHO3HBIX
OTHOIIIEHUH, TPUMEHATH
CTaHIapThI
AHTHKOPPYIIIHOHHOTO
[TOBEICHUS

- 0OCO3HAHNE O0YJAFOTITIMICS
[pOCCHUICKOM Ipa)1aHCKOH
MICHTUIHOCTH;

- [[EJICHAIIPABICHHOE Pa3BUTHE
BHYTPCHHEH MO3UIMH JIMYHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
[ieHHocTel Hapo10B Poccuiickoi
Denepanyu, ICTOPUICCKUX U
HAI[MOHAITBHO-KYJIbTYPHBIX
TpaguIi, GopMupoBaHHe
CHCTEMBI 3HAYNMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHISI, TPABOCO3IHAHMUSA,
PKOJIOTHYECKOU KYJIBTYPHI,
CIIOCOOHOCTH CTaBUThH LIEIH U
CTPOUTH KU3HEHHBIE TUIAHBI;

B yacTu rpaxxaaHCKOro
BOCIIMTAHHA:

- OCO3HAaHUE CBOUX
KOHCTUTYIIHOHHBIX IIPaB H
00s13aHHOCTEH, YBaKEHUE 3aKOHA U
[TPABOIOPSIKA;

- IPUHSITHAE TPATUIIHOHHBIX
HallMOHAJIbHBIX,
00IIIeUeI0BEYSCKUX
TYMaHUCTHYECKUX H
MEMOKPAaTHIECKUX IEHHOCTEH;

- TOTOBHOCTb IPOTHUBOCTOATH
WCOJIOTHH YKCTPEMU3MA,
HaI[MOHAIH3Ma, KCeHOPOOHH,
JMIMCKpUMHUHAIUU 110 COLNAJIBHBIM,
[pEITUTHO3HBIM, PACOBBIM,
HAI[MOHAIBHBIM TPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
MICATCIIBHOCTE B UHTEPECaxX
TPaXXTaHCKOTO OO0IIECTBa,
y9acTBOBATh B CAMOYIIPABIICHUH B
00111600pa30BaTEIHLHOM
OpraHH3alfy U IETCKO-
FOHOIIIECKUX OPTaHU3aIIX;

- YMCHUC BSaHMOHeﬁCTBOBaTB C
CONUAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIHSIMH U
Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMAaHHUTApHOU U
BOJIOHTEPCKOU JIEeATENLHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- chopMUPOBAHHOCTH POCCUUCKOM
Fpa)I(JIaHCKOﬁ UACHTHUYHOCTH,
MaTPUOTH3MA, YBAKEHUS K CBOEMY
Hapo4y, YyBCTBA OTBETCTBEHHOCTHU
repen PoauHoM, Top70CTH 3a CBOM

Kpaii, cBoro PosinHy, CBOM SA3bIK U
KyJIBTYpY, IPOLIOE U HACTOSILEE
MHOTOHAllMOHAIBHOI'O Hapoaa

- YMETh pellaTh TEKCTOBBIE 3a1a41 Pa3HbIX
TUTIOB (B TOM YHMCIIE Ha IPOLEHTHI, JOIH U
JacTH, Ha BIKEHHE, pabOTy, CTOUMOCTb
TOBAPOB U YCIIYT, HAJIIOTH, 3a7ja4y U3 00J1aCTH
YIpaBJICHHsI TMYHBIMHA U CEMEHHBIMU
(buHAaHCaMM); COCTABIIATH BHIPAKCHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI T10
YCIIOBHIO 331a4H, UCCIEI0BATh MOTyYCHHOE
peleHUE M OLIEHUBATh PaBAOTIOA00HOCTh
[PEe3yJIbTATOB;

- *yMmems onepupoeamv ROHAMUAMU.:
onpeodenenue, akcuoma, meopema,
credcmeue, ceolcmeo, NPU3HAK,
00KA3aMenbCmeo, pagHOCUIbHBLE
dopmynuposKu, ymems popmynuposams
0OpamHoe u NPOMUBONONONHCHOE
ymeepoicoenue, npueooums npumepbl u
KoHmMpnpuMepbl, UCNONLI08AMb MEMOO
Mamemamuyeckoll UHOYKYUlU; NPOBOOUMb
0oKazamenvHvle paccyicOeHus npu peueHuu
3a0au, oyeHusams 102U4ecKyio
NpasuIbHOCIb PACCYHCOCHUT,

- *ymems c60000HO Onepuposams
MOHAMUAMU. NOCTIE008AMENLHOCHD,
apugmemuueckas npozpeccus,
ceoMempuieckas npozpeccus, 6eCKoHeuHo
yobl8aIOWaAs 260 MeEMPUYECKAst NPOSPECCUS,
yMems 3a0a8ams nocie008amenbHOCM, 6
mom uucie ¢ NOMOWbIO PeKyppeHmHbIX
bopmyn;

- *ymemsb 8b10Upams n00X00AUUL Memood 015
pewienus 3a0aqu; NOHUMaHUe 3HAYUMOCIU
IMamemamuKu 8 uzy4yeHuu npupoOHsIX U

00U eCmEeHHbIX NPOYECCO8 U AGNEHUL, YMemb
pacnosnasamu nposeienue 3aKoH08
MamemamuKu 8 ucKyccmee, ymems
NpUBOOUMb NPUMEPbL MAMEMAMULECKUX
OMKPBLIMULL pOCCULICKOU U MUPOBOT
Mamemamuyeckoll HayKu
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Poccum;

- ICHHOCTHOE OTHOLICHUE K
roCyIapCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY U IPUPOIHOMY
HacIeINI0, MAMSITHUKAM,
TpaguuusM HapoaoB Poccun,
nocTiwkeHusaM Poccuu B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTUAX U
Tpyne;

- naeitHas yOex IeHHOCTb,
TOTOBHOCTB K CIIYXKEHHUIO U 3aIUTE
OTeuecTBa, OTBETCTBEHHOCTS 32
ero cyan0y;

OCBOEHHBIEC O0YUaIOIMHUCS
MEKITPEMETHBIC TOHATHUS U
[VHUBEpcalbHbIe yueOHbIe NeHCTBUS
(perynsTHBHBIE, IO3HABATEIbHEIE,
KOMMYHHKAaTHUBHBIC);

- CIOCOOHOCTH UX UCIIOJIb30BAaHMUS B
[MO3HABATEIBLHON U COUUANbHOU
MPaKTUKE, FTOTOBHOCTh K
CaMOCTOSITETILHOMY TJIAHUPOBAHUIO
1 OCYIIECTBICHUIO YUeOHOM
NesITeIbHOCTH, OpraHu3an
y4eOHOTO COTPYAHUYECTBA C
rcaaroritycCKuMu pa6OTHI/IKaMI/I u
CBEPCTHUKAMU, K YYaCTHIO B
[OCTPOCHUH UHANBUAYaAIBEHON
00pa3oBaTeIbHON TPACKTOPHU;

- OBJIa/ICHUE HaBBIKAMH y4eOHO-
MCCIIEA0BATENBCKOM, IPOEKTHON U
COLMAJIBHON JESITEIBHOCTH

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKpYKaIoIIei
CpeIbl, pecypcocOepeKeHHIO,
PUMEHSTH 3HAaHHUS 00
M3MEHEHHH KJIMMaTa,
[TPUHIIUATIBEI OEPEKITNBOTO
pon3BOCTBRA, 3H(HEKTUBHO
1eliCTBOBATh B UPE3BbIYAHBIX
CUTYAaIHSIX

- HE IPUHUMATD JICHCTBHS,
IPUHOCSIINE BPE OKpPY Karomei
cpeze;

- yMETh IPOTHO3UPOBATH
HEOIaronpUsTHBIE SKOJIOTHUECKUE
[OCIIeACTBUS NPEeANPUHIMAEMBIX
IIECTBUN, IPENOTBPAILATD UX;

- PACHIMPHTH OIBIT IEATEIHLHOCTH
HKOJIOTMYECKON HaIlPaBICHHOCTH;
- pa3pabaThIBaTh IUIaH PEILICHUS
MpoOJIeMBI C Y4€TOM aHaJIH3a
MMEIOIUXCS] MaTepUATIbHBIX U
HEeMaTepUAIbHBIX PECYPCOB;

- OCYIIIECTBIISTh
[IeJICHANPABICHHBIN TOUCK
nepeHoca cpeacTB U criocoOoB
neiicTBUS B TPOPECCHOHATBLHYIO
cpeny;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U IPAKTUIECKYIO
00JIACTH KU3HEACSITCIIbHOCTH;

- IpeJIaraTh HOBBIE ITPOEKTHI,
OLICHUBATD UJIEH C TIO3ULINH

[HOBWU3HBI, OPUTMHAJIbHOCTH,

- YMETh ONIEPUPOBATH MOHITUSAMU: (DYHKIIHS,
HeTpephIBHAS (QYHKIMS, TPOU3BOAHAS,
epBooOpa3Hasi, OlpeeJICHHbI HHTETPal;
YMETh HaXOJUTh IPOU3BOHbBIE
DIIEMEHTAPHBIX (PYHKIMH, HCTIONB3YS
CIpaBOYHBIC MAaTepHalIbl; UCCIEJOBATh B
MpoCcTEeHIINX CiTydasx GyHKIUH Ha
MOHOTOHHOCTb, HAXO/IUTh HAUOOIBIIINE U
HalMEHbIINE 3HAYCHUS (PYHKIHH; CTPOUTH
rpaMK1 MHOTOYJICHOB C UCIIOJIb30BaHUEM
anmapara MaTeMaTU4ecKOro aHaIu3a;
[IPUMEHSTh IPOU3BOAHYIO IIPH PELICHUU
3a7a4y Ha ABWKCHUE; peIIaTh IPAKTUKO-
OpUEHTUPOBAHHBIC 33/1a4H Ha HAHOOJbIINE U
HauMEHbIIIME 3HAYEeHUS, Ha HaX0XKIEeHHE
[TyTH, CKOPOCTU U YCKOPEHHUS;

- YMETb OTIEpUPOBATH MOHATHIMHU: TBUKCHHE
B TIPOCTPAHCTBE, TT0I00HBIE PUTYPHI B
[IPOCTPAHCTBE; UCIOJIB30BAaTh OTHOLLIEHHUE
[UI0IaAeH TOBEpXHOCTEH 1 00bEMOB
M0JOOHBIX (DUTYD MPH PEIICHUH 33]1a4;

- YMETbH BBIUYHCIISTh TEOMETPUUECKUE
BETMYHMHBI (JJIMHA, YTOJl, IUIOAab, 00bEM,

[JI01A]Th TTIOBEPXHOCTH ), UCTIONB3YS
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MPaKTHYECKON 3HAYNMOCTH; M3ydeHHBIEe (DOPMYITBI U METOIBI
- TaBaTh OIICHKY HOBBIM
CHUTYaIUsIM, BHOCUTh KOPPEKTHUBHI B
MesTeIbHOCTD, OIIEHUBATh
COOTBETCTBHUE PE3YIHTATOB LIEISIM

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI CTYACHT JOJDKEH 001a1aTh MpodeccnoHalIbHBIMU
KOMITETCHIIUSIMHU:
IIK. 1.1, OcymiecTBasTh IpUEM-TIEpeIady yIpaBieHISCKONH HH(OPMAITUHU C TIOMOIIBIO CPEACTB
MH(OPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.
I1IK 1.3, Bnanets HaBbIKaMU TJIaHUPOBAHKS pab0OYero BPEMEHU PYKOBOIUTENS M CEKpPETaps.
[IK 1.4, OcyiiecTBisiTh MOJATOTOBKY JEIOBBIX MOE30K PYKOBOJUTENA U IPYTUX COTPYIHUKOB
OpraHH3alMH.
[IK 1.5, Branets ciocobamu opraHU3aIiiu paboyero mpoCTpaHCTBA MPUEMHON U KaOuHETa
PYKOBOJUTEIIA.
[IK 2.1, Ocy1iiecTBasiTh KOMIUIEKTOBAaHUE apXUBHBIMU JIEJIaMH (JOKYMEHTaMH) apXHUBa OpTaHU3al1H.

I1K 2.3 OcyuiecTBisTh XpaHEHNUE apXUBHBIX J1€]1 (JOKYMEHTOB) C IIOCTOSIHHBIM CPOKOM XPaHEHUS U 10

JIMYHOMY COCTAaBY B apXHUBEC OpraHu3alvu.

1.4 PexomeHnyeMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOrpaMMbl JHCHUILIMHBI:
MaxkcumanbHOH yuyeOHOW Harpy3ku oOyuatomerocss 194 wyacoB, B TOM uucie:
00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odydatomierocs 184 yacos;

2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCHUITJINHBI
2.1. O6bem Y4eOHOM TUCUUIJIMHBI M1 BUIbI Y4e0HOH padoThl

Bup y4yeOHoii padoThI Oobvem uacoe
MakcumanbHas yueOHasi Harpy3Ka (Bcero) 194
Oo6s13aTesibHAs AyIMTOPHAA yueOHAsi HATPY3Ka (BCero) 184
B TOM YHCJIE:
TEOopeTHYeCcKoe 00yUIeHHE 160
MPaKTUYECKUE 3aHATUS 24
N3 Hux:
npodecCHOHATBLHO-OPUEHTUPOBAHHOE COJIepKaHKe, TPAKTUUECKUE 3aHATHS 14
MPaKTUYECKHUE 3aHATH 10
Koncynbranus 2
I[IpomexyTouHnas arrecranusi B gopme 3K3aMeHa
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2.2. TemaTnyeckuii miaH u conepxanue yueOHoi nucunmiuabl OYIL.07 MaremaTtuka

Pemenue 3agau. BxoaHoit

Brraucnenus u npeoOpa3oBanus. Y paBHEHUS U HEpaBEeHCTBA. ['eoMeTpust Ha TIIOCKOCTH

KOHTPOJIb

HaunmenoBaHue Coaep:xaHue y4eOHOI0 MaTepHuaJia, Ja00paTOpHbIE M MPAKTHYeCKHE Pa0oThI, O0beMm Ypose
pa3aesioB u TeM CaMOCTOSITe/IbHASI padoTa 00yJaIuxcsa, KypcoBasi pador (IPoeKT) 4acoB Hb
(eciu npedycmompenvl) ocBoOE€
HUS
1 Z 3 it
Cemectp 1
Pasznea 1. [loBTOpEeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 12
Tema 1.1. Lenp u 3amauniConeprkanue yueOHOT0O MaTepHasa
MaTEeMaTUKU npullens u 3a1aun MaTEMaTUKU IPU OCBOEHUU CIIEIUATBHOCTH. 2 1
OCBOCHUH Panmonansupie  uyncna. OOBIKHOBEHHbIE U AECATUYHBIE JApOoOM, TPOIEHTHI, OECKOHEUHBIE
crienanbHoCTH. Yncia nIEPUOIUYecKre ApoOu. ApudMeTHuecKue onepaluy ¢ PaluOHAIBHBIMH YHCIAMH, IPEoOpa3OBaHUS
BEIACTCHHAS YUCIIOBBIX BbIpakeHUU. [lelicTBUTENbHBIE uKcia. PanuMoHanbHble W HppalMOHAIbHBIE YHUCIHA.
ApudmMeTniecKrue Oonepanuy ¢ JIeHCTBUTENbHBIMUA YuciaMu. [IpuOmmKkEHHbIC BBIYUCICHHS, TPaBUIIA
OKpYTJIEHUS], IPUKUKA U OLIEHKA pe3yJibTaTta BbluucieHuil. Hatypanbabie n nensie yncia. [Ipuznakyl
NEJIMMOCTH LIEJIBIX YUCEIL.
JlelicTBUS CO CTENEeHSIMHU, (POPMYITBI COKPALICHHOTO YMHOKEHUS 2
Tema 1.2 Coneprxanue yueOHOro MaTepuana 1
lIporieHTHEIE [IpocTeie MpOLEHTHI, pa3Hble crnocoObl UX BblUMCIEHUA. CloxHbIE MpoueHThl. [IpumeHeHHe 2
BBIYHCTICHHSA. Y PaBHEHUS [1poIeHTOB Ui pelleHus NPUKIAAHBIX 33au M3 PasIMUYHEIX OTpacieil 3HAHWH M PeaNbHON JKU3HH.
1 HCpAaBCHCTBA [IpuMeHeHHe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHMYECKUX 3a4ad M 3a1ad W3
a3JIMYHBIX 00J7acTell HAyKH U pPealbHOM KU3HHU.
ToxzaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOpPEeHb ypaBHeHUs. HepaBeHcTBO, 2
peleHre HepaBeHCTBa. Meton uHTepBasioB. Penienne 1nenbix U ApoOHO-pallMOHATIBHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUI M HEPAaBEHCTB K PELICHUI0 MAaTeMaTHYEeCKHUX 3a/1ay U 3ajad U3
pa3NUYHBIX obOjacTeil Hayku W peajabHOM ku3HU. CHCTeMBbl JMHEWHBIX ypaBHEHUH. PemieHue
MPUKJIAIHBIX 33]1a4 C TOMOIIBbIO CUCTEMBbI TMHEHHBIX YpaBHEHUH.
Tema 1.3. [IpakTuueckoe 3aHaTHE 2 2
[IponieHTHBIE BEIMUCICHUA [Tpogheccuonanbio-opuenmuposanioe cooepyicanue (cooepicanue npukiaonozo mooys)
B IPO(ECCHOHANBHEIX IIpocTeie M ciokHble NpoUEeHTHl. PopMyia CIOXKHBIX HPOUEHTOB. I[IpOLIEHTHBIE BBIUUCIEHUS B
panatiax npodeccuoHaNbHBIX 331a4ax. [IpuMeHenne npobeit v MPOLEHTOB Ui peleHHs MPUKIAIHbIX 33134 U3
[Pa3JIMYHBIX OTPACIEN 3HAHUW U PEaJbHOU KU3HU.
Tema 1.4 IIpakTiueckoe 3aHaTHe 2 2
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Pa3nen 2. Crenenu u kopHu. CTeneHHas, NOKa3aTeJbHas U Jorapupmuyeckas QyHKIUH 38
Tema 2.1. Ctenennas Coneprkanue y4eOHOro MaTepuania
(pynkius, ee CBOUCTBA.  [TousTue KOpHS N-0H CTENEeHU U3 IEUCTBUTEIBHOTO YK CIIa 2
Hpeo6pa3ovBaHHe CrenenHasi (GyHKLHMS C HAaTypaJbHBIM M LIEJbIM Moka3ateneMm. EE cBoiictBa u rpaduk. CBoiicTBa H 2
BEIPLKCHIN C KOPHAMH n- rpadguk KopHs n-oi crerneHn. Oynkmus, crnocoObl 3amanus GyHkuuu. ['paduk dyaknuu. BzanmuO
O CTCICHNI oOpartHbie GyHKIMU. OOIACTh ONpPEACTICHUS 1 MHOXKECTBO 3HaYCHUN (DYHKIINU.
[IpeoOpa3oBaHue UppalMOHATLHBIX BhIpaxeHui. [IpeoOpa3zoBaHue BBIpAXKEHUN, COJIEPKAIINX CTEIICHH 2
C palMOHAJILHBIM [TOKa3aTeJIeM.
Tewma 2.2 CoiicTBa Copep:xanue yueOHOro MaTepuana
CTerHH C pallMOHATIBHBIM [ToHsITHE CTETIEHH C PAIIMOHAIILHBIM TMOKa3aTesneM. CTeneHb ¢ paluoHaIbHBIM Moka3aresieM. CBOMCTBA 2
U JCHCTBUTEILHBIM CTeTeH.
[IOKa3aTC/IAMH CreneHHble (QYHKIIUU, UX CBOWCTBA U TpaduKu 2
Tema 2.3 Perenue Coneprxkanue yueOHOro Marepuasia
MPPalHOHAIEHBIX CucreMbl U COBOKYITHOCTH pallMOHAJbHBIX YPAaBHEHMM M HEpaBeHCTB. PelieHue uppanvoHalibHbBIX 2
YPaBHCHHIN [YPABHEHU U HEPABEHCTB.
Pelienre nppalMoOHaNbHBIX YPaBHEHUN U HEPABEHCTB. 2
Tema 2.4 [lokazatenbHast (ConeprkaHue yueOHOro MaTepuaa
(hyHKIUSA, €e CBOMCTBA.  |CreneHpb ¢ IIPOM3BOIBHBIM IEHCTBHTENBHBIM MOKa3aTeaeM. OMpe/iele e MoKa3aTelbHOi (YHKIHH 1 2
lloxasarenbHbIC ee CBOIcTBa. 3HAKOMCTBO C MPUMEHEHHEM Toka3aTelbHON (QyHKIMU. CTENeHb C 1EeNbIM MoKa3aTeIeM.
YPaBHCHUS U HEPABCHCTBA|CtangapTHast (popma 3amucu JIEUCTBUTENBHOTO uncia. Vcrnoap30Banue moaxoasme Gopmbl 3amucu
NEHUCTBUTENBHBIX 4YMCENl JUIl pEHIeHUs MPAaKTHUYEeCKUX 3aJad W [PEJICTaBICHUS JIaHHBIX.
ApudmMeTrHuecKuii KOpeHb HaTypaJlbHOW cTemneHu. JlelcTBus ¢ apupMETHYECKUMH KOPHSIMHU
HaTypaJbHOM CTENEHHU.
Pemenue mokasaTeabHbIX YPaBHEHUH METOJAOM YpPaBHHBAHHMS MOKA3aTeNeil, METOJIOM BBEICHUS HOBOM 2
nepeMeHHOH, QYHKITMOHATHHO-TPAPUIECKUM METOIOM.
Pemenue nokazarenbHbIX HepaBeHCTB. [loka3aTenbHble YpaBHEHHS U HEPABEHCTBA 2
Tema 2.5 Jlorapupm Coneprxanue yueOHOro MaTepuasa
uncna. CBOHCTBa Ulorapudm uucna. [lecaTuyabie U HaTypalbHbIE JOTapUPMBbI. 2
plorapHQMOB CaoiicTBa norapudmos. [IpeoOpa3oBaHue BoIpaKEHUH, COASPKAIIUX JIOTAPHUPMBIL. 2
Omnepanus J0rapupMUpOBAHUS 2
Tema 2.6 Coneprxkanne y4eOHOro MaTepuasa
HOFaPHQ)MH‘IeCK?ﬂ Ulorapudmuueckast GyHKIHUS U €€ CBOWCTBA. 2
(bynKus, ee cBOHCTBA. [Tonsarue norapupmudeckoro ypasHeHus Jlorapupmuueckue HepaBeHCTBA 2
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Jlorapupmuueckue Omnepanyss NOTEHUUMPOBaHUS. TpH OCHOBHBIX METOJA pEUICHUs JOrapu(MHUUECKUX YPaBHEHUI: 2
YPAaBHCHHS, HCPABCHCTBA  \(hyHKIIMOHATIBHO-TpaPUUECKH, METO MOTEHIIMPOBAHNUS, METO] BBEICHHUSI HOBOM ITepeMEHHOMI
Omnepanyss NOTEHUUPOBaHUSA. TpU OCHOBHBIX METOJla PELICHHs JIOrapu(PMUYECKUX YpaBHEHUI: 2
(yHKLIMOHATBHO-TpapHUUECKH, METO/ MOTEHIIUPOBAHNUS, METO]] BBEIEHUS HOBOM ITepeMEeHHOM
Tema 2.7 Jlorapudmsl B (Coneprkanue yaeOHOTro MaTepuaa 2
[IPUPOZIE U TEXHUKE [Tpumenenue norapudma. Jlorapudpmuueckas crnupaip B npuposae. Ee MaTemaTtuueckue CBOHCTBa
Tema 2.8 Pemenue 3anau. [Ipaktuueckoe 3aHsiTHE
Creneunas, CrenenHasi, nokaszarenbHas (yHkiuu. Pemenue ypaBHenuid. IlokazatenbHast u JorapudmMudeckas 2
[TOKa3aTCJIbHAsA 1 ¢byHkuu, ux cBoiictBa u rpaduku. Jlorapubmudeckas Qynkuus. Permenune ypaBHEHHI.
norapuMuyecKkas Ulorapudmuueckue ypaBHEHHsI W HepaBeHCTBa. Mcmonb3oBanue rpadukoB (QYHKIHMA A peIICHHS
(yHKIHIH YpaBHEHUH U JIMHEUHBIX cucTeM. Mcrnonb3oBanue rpagukoB GyHKIIHHA 1715 KCCIEA0BaHUS MPOLIECCOB U]
3aBUCHUMOCTEM, KOTOPbIE BOSHUKAIOT IIPU PELIEHUH 3a]1a4 U3 JIPYruX Y4eOHbIX MPEAMETOB U peaabHOU
PKU3HH.
Pa3nen 3 IIpsimMble U MI0CKOCTH B pocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B POCTPAHCTBE 24
Tema 3.1. OcHOoBHBIE Coneprxkanue yueOHOro Marepuasia
HIOHATUA CTCPEOMETPHUH.  (OcHOBHBIE MOHATHS CTepeoMeTpuu. Touka, npsmasi, INIOCKOCTh, MPocTpaHCcTBO. [loHsTHE 00 2
PacriosoxkeHne IPAMBIX H |axcioMAaTHYECKOM MOCTPOSHHH CTEPEOMETPHI: aKCHOMbI CTEPEOMETPHH U CIIEICTBUS U3 HHX.
TII0CKOCTEH B3anMHOe pacrooKeHHe MPAMBIX B IPOCTPAHCTBE: MIEPECEKAIOIINECH, apAIIICIIbHBIE U
CKPEIMBAIOIINECS IPSIMBIE.
YTIIBI ¢ COHANIPaBIEHHBIMU CTOPOHAMHU, YTOJI MEXKAY NPSMBIMU B IIpOCTpaHcTBE. OCHOBHBIE 2
[IPOCTPAHCTBEHHBIE (PUTYPBI
Tema 3.2. ConeprxaHue yueOHOro MaTepuasa
[1apanienbHOCT IPAMBIX, [[apa/Te bHOCTh IUIOCKOCTEH: MapasieNbHble IIOCKOCTH, CBOMCTBA NapaileldbHBIX IIOCKOCTEH. 2
TPSIMOH M TIIOCKOCTH, [Ipocrteifmme mNpOCTpaHCTBEHHBIE (UTYPHl HAa IUIOCKOCTH: TETpadp, KyO, Mapauiesieumen,
TJI0CKOCTeH [oCTpoeHue cedyeHui. l[lapajuienbHOCTh MPAMBIX M IJIOCKOCTEW B NPOCTPAHCTBE: MapauleiIbHbIE
MpsiMble B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX MPSIMBIX, MapajlIeIbHOCTh MPSAMOM M IMIIOCKOCTH.
YTIbl ¢ COHANpaBICHHBIMU CTOPOHAMM, Yrojl MEXAYy NpsMBIMH B mpocTpaHcTBe. llapamiensHOCTh
MJIOCKOCTEN: mapaJljIeNbHbIE IJIOCKOCTH, CBOMCTBA NapaJUIENIbHBIX MIIOCKOCTEH.
[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadp, KyO, napasiesenune], 2
rmocTpoeHue ceueHui TeTpadp u ero aneMeHTsl. [lapannenenunen u ero snemeHTsl. CBOMCTBA
ITPOTUBONOJIOKHBIX TpaHel U quaroHasiel napamienenunena. IloctpoeHne OCHOBHBIX CEUEHUN
Tema 3.3. Coneprxanue yueOHOro MaTepuaa
[leprienIMKyIApHOCTE [leprieH qIUKyIsIpHBIE IIPSIMBIE 2

MPSMBIX, IPSIMOU U
IIOCKOCTH, IIJTIOCKOCTEH

[lepneHIUKyYISAPHOCTD MPSMOM U IUIOCKOCTH: MEPIEHAUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE, IIPSIMBIC
napajuleJbHbIE U NEPIEHIUKYIIIPHBIE K JIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH NPSMON U
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IJIOCKOCTH, TEOpEMa O MPAMOUN NEPHEHAUKYIIPHON MIOCKOCTH. [lepreHIuKyISIpHOCTh TIJIOCKOCTEM:
IIPU3HAK NEPIECHANKYIIPHOCTH ABYX IUIOCKOCTEH. YTO0JI MEXKAY INIOCKOCTAMH. [lepnenaukynspHsie
[JIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUNIOCKOCTBIO, IBYTPAHHBINA yTOJI,
VIMHEWHBIN YroJl ABYTPAHHOIO yIia.

[lapanienbHble MpsiMble, IEPIEHIUKYISIPHBIE K IIIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH MPSMOM 1 2
MJI0CKOCTH
Tema 3.4. Coneprxkanue y4eOHOro MaTepuaia
lleprienmKynap 1 [leprieHqUKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10 2
Hak/IoHHas. TeopeMa 0 pockocty, mpoekmust GUTypsI Ha MIOCKOCTH. Teopema o TPEX HepIIeHIUKYIISPax.
TPEX NEPHCHAUKYIIAPAX  PaccTOSTHUS B TPOCTPAHCTBE
Tema 3.5. Koopaunatel u [Coaep:kanue yueOHOro MaTepuana
BEKTOPBI B IIPOCTPAHCTBE BekTop HA MJIOCKOCTH U B IpocTpaHCTBE. C0KEeHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA 2
YKCIIO.
PasnoxxeHre BekTopa 1o TpéM HeKoMILIaHapHbIM BekTopaMm. [IpaBuio napamienenunena. Pemenne 2
3a/la4, CBA3aHHBIX C IPUMEHEHUEM MPaBIII AeHCTBH ¢ BekTopamu. [IpsiMoyronbHas cuctema
KoopauHaT B npoctpaHcTse. Koopaunarsl Bekropa. [Ipocreiiue 3agaun B KoOopAMHATaX. YOI MEXKIY
BEKTOPaMH.
CxayisipHOE TPOU3BEIEHNE BEKTOPOB. BrIunCIeHNEe yriioB MeX Ay IPSIMbIMU U IJIOCKOCTSMHU. 2
KoopanHaTHO-BEKTOPHBII METOJ ITPH PELICHUH T€OMETPUYECKUX 3a/1a4.
Tema 3.6. [Ipsamble u [IpakTHueckoe 3aHsATHE
[IJIOCKOCTH B I Ipogheccuonanvro-opueHmuposanHoe cooepaicanue (Cooepicanue nPuKkIaoHo2o MooyJis)
MPAKTHHCCKHX 3a/1a9aX  IBsapMu0e pacrosokeHue NPsMbIX B IPOCTPAaHCTBeE. Ilapaie sHOCTh MPsAMO# H IIOCKOCTH, 2
MapajuieIbHOCTh MJIOCKOCTEH, MEPIEHAUKYIISIPHOCTD IIIOCKOCTeN Pacronoxxenne npsiMbIx U
MJIOCKOCTEH B OKpYKaroleM Mupe (IpUpojie, apXUTEKType, TeEXHUKeE). Perenue npakTuko-
OpUEHTHPOBAHHBIX 3ajau
Tema 3.7 Pemenue 3anau. (Conepxanue yueOHOro MaTepuasna
[IpsMbIe 1 TIIOCKOCTH,  |BekTOp HA IIOCKOCTH H B IpocTpaHcTBe. CII0/KEHNE ¥ BRUMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA 2
KOOPIHHATBI M BEKTOPERI B gyiciio. Pa3noxkenne BeKTopa o TpEM HEKOMILTaHAPHBIM BeKTOpaM. KoopauHaTel BeKkTopa.
[IPOCTPAHCTBE [leprieH IUKYISIPHOCTD U MAapaJUIEIbHOCTD IPSIMBIX U IJIOCKOCTEN. [IekapTOBBI KOOPAMHATHI B
MPOCTPAHCTBE
Cemectp 2.
Pa3pnen 4. OcHOBBI TpUroHoMeTpun. Tpuronomerpuyeckue PyHKunU 24
Tema 4.1 Coneprkanue y4eOHOTo MaTepuasia
Tpuronomerpuyeckue Pannannast mepa yria. [ToBopoT TOUkM BOKpYr Hayana KoopaArHAT. TpUroHoMeTprudeckasi OKpy>KHOCTb, 2

(yHKIIMH IPOU3BOJILHOTO

oIpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIMN yncinoBoro apryMmeHTa. CHHyC, KOCHHYC ¥ TaHTE€HC
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yria, yucia

YICIIOBOTO apryMEHTA.

3HAKU CUHYCA, KOCUHYCA, TAHTEHCA U KOTAHT€HCAa M0 YETBEPTAM. 3aBUCUMOCTh MEXI1Y CUHYCOM, 2
KOCHHYCOM, TAHT'€HCOM M KOTAaHI€HCOM OJJHOTO M TOTO K€ yriia
Tema 4.2 OcHOBHBIE Conepxanne yaeOHOTo MaTepuana
TPUTOHOMETPUYCCKUE [IpeoOpazoBaHKe TPUTOHOMETPUUIECKUX BhIpaKeHU. OCHOBHBIC TPUTOHOMETPUUECKUE (OPMYIIHI. 2
TOXKACCTEA [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBL. 2
Tema 4.3 Coneprkanue y4eOHOr0o MaTepuasia
Tpuronomerpuyeckue O06acTh ONpeAeIICHHs] 1 MHOYKECTBO 3HAUCHUM TPUTOHOMETPUYECKUX QYHKITUNA. YETHOCTD, 2
(DYHKIMH, HX CBOWCTBA M |i1euETHOCTD, MEPHOANIHOCTD TPHTOHOMETPHIECKHX (DYHKIMIA
rpauku CaoiicTBa U rpaduku GyHKIMHA Y = COS X, Y = Sin X, ¥ = tg X, Yy = ctg X. Cxatre u pacTsHKCHHUE 2
rpaduKoB TpHUroHOMeTpHuecKuX ¢yHkumuid.  [IpeoOpazoBanme TpapuKOB TPUTOHOMETPHUYECKHX
byukiuii. Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKH.
Tema 4.4 O6patHbie Coneprxkanue yueOHOro Marepuasia
TPUTOHOMETPUICCKHUC OOpaTHbIe TPUTOHOMETpUYECKUE PYHKIMH. APKCUHYC, apKKOCUHYC, 2
yHKIIH APKTaHI€HC YMCJIOBOro aprymenTa. VX cBoiicTBa U rpaukH.
Tema 4.5 ConeprxaHue yueOHOro MaTepuaa
TpuroHOoMeTpruIecKye VpaBHeHHe COS X = a. YpaBHeH#He Sin X = a. 2
YPABHEHNS 1 HEPABEHCTBA v o porre 1 X = 4, clg X = . 2
PemeHrie TPUrOHOMETPUUECKUX YPaBHEHUI OCHOBHBIX TUIIOB: IIPOCTEHUIINE TPUTOHOMETPUYECKHE 2
YpaBHEHUS1, CBOASAIIMECS K KBAJPATHBIM., PEIIAEMbIE PA3JI0KEHUEM Ha MHOXKHUTENIH, OJHOPOIHBIE.
[Ipocreiinre TPUrOHOMETPUUECKHE HEPABEHCTBA. [[puMepbl TPUTOHOMETPUYECKHX HEPABEHCTB. 2
Tema 4.6 Pemenue 3anau. [[Ipaktudeckoe 3aHsTHE. 2
(OCHOBBI TPUTOHOMETPHH. [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUH. PerieHne TpuroHoMeTpuyeckiux ypaBHEHUH 1
Tpuronomerpuyeckue HEPaBEHCTB B TOM YHCJIE€ C UCIIOJIb30BaHHEM CBOUCTB GyHKImid. KP.
byHKIIUN
Paznean 5. IIpon3BonHasi M nepBooOpPa3Has QyHKIUH 46
Tema 5.1 Ilonsitue Conepxanue yueOHOro MaTepuasa
npousBogHON. @opmynsl [[TocinenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKS TOCIEA0BATEIIbHOCTEH. MOHOTOHHBIC TOCIEA0BATEIIBHOCTH. 2
1 IIpaBuiIa Apudmerndeckas U reoMeTpudeckas nporpeccuu. beckoneuno yObIBaro1asi reoMeTpudeckast
b hepeHIMpOBaHUS nporpeccusi. Cymma G€CKOHEYHO yOBIBaOIIEH T€OMETPUUYECKO mporpeccun
[IpuMeHeHne MPON3BOIHOM JIs1 HAXO0K/IEHUS HAUTYULIEro PEIICHHs B TPUKIIAAHBIX 3a/1a4ax, s
OTpeieNICHUs] CKOPOCTH IpolLiecca, 3aIaHHOT0 GpopMyioi uinu rpapukom. Mcnonb3zoBaHue nporpeccuu
JUTs pellIeHUs peaIbHBIX 33J1ay NPUKJIAJHOrO Xapakrepa
[TpousBognas pyuakmuu. [IponsBoanbie 3eMeHTapHBIX GYHKIIUNA. DOPMYIIBl HAXOXKICHUS 2

MPOU3BOIHON CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKIIMH.
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[Ipon3BoHAS TPUTOHOMETPHYECKUX (PYHKITHH.

[Tpon3BoiHAs CIIOKHON (DYHKITHH.

Tema 5.2 Iloustue o

Copep:xanue yueOHOro MaTepuana

HETPEPBIBHOCTH [Tonstue HenpepsiBHON (DyHKIMU. CBONWCTBA HENPEPHIBHOU (DYHKITHH.
Gynxuuu. Meton IATITOPUTM PEIICHUSI HEPABEHCTB METOJIOM HHTEPBAIOB. TOYKHM pa3pbiBa. ACUMIITOTHI TPadUKOB
MHTEPBAJIOB ¢dbyakumii. CBolicTBa (QYHKITMI HEMPEPHIBHBIX HA OTPE3KE
[TpumMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMN JJIs1 pEIIeHUs 3a/1a4
Tema 5.3 Coneprxkanue y4eOHOro MaTepuasia

['eomeTprueckuii u
(u3uuecKuit cMbICT
[IPOU3BOJHOU

[lepBast 1 BTOpas MpOW3BOJHBIC QyHKIHH. DHU3MYECKHI CMBICT TMPOU3BOAHON. ['eomerpuueckuii u
(bU3UIECKUI CMBICIT TPOU3BOTHOM.

["eoMeTpHUYECKHUIT CMBICI MPOU3BOAHON (PYHKIIMH — YTII0BOH KOS GUIIMEHT KacaTelnbHOH K rpaduky
(GyHKLIMU B TOUKe. YpaBHEHHE KacaTeJIbHOU K TpaduKy QyHKIHU. AJTOPUTM COCTABJICHUS yPaBHEHUS
KacarenbHOU K rpaduky ¢pyukimn y=F(X)

Tema 5.4 MOHOTOHHOCTE
byukun. Touku
PKCTpEMyMa

Coneprxkanue ydeOHOro Marepuasia

[IpuMeHeHHe MPOM3BOAHOM K HCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTh M 3IKCTPEMYMBIL.
Haxoxxaerane HanOoJIbIIIero ¥ HAMMEHBIIETo 3HaYeHUsl QYHKIMU Ha oTpe3ke. HenpepriBHBIE QYHKITNH.

IATITOpUTM HcciieloBaHus (GYHKIIMH U TOCTPOCHUSA e TpaduKa ¢ TOMOIIbIO MPOU3BOAHOMN

Tema 5.5 UccnenoBanue
(YHKLIUH 1 TOCTpOEHHE
rpadukoB

Coneprxanne y4eOHOro Marepuasia

ViccnenoBanue (yHKIMM Ha MOHOTOHHOCTh M HOCTpoeHHe TIpadukoB. OOiacTb omnpenencHHus H
MHOKeCTBO 3HaueHMi ¢yHkuuu. Hynmu ¢yakiuun. IIpomexyTku 3HakonmocTtossHCTBA. UETHbIE U
HeuETHbIE (PYHKLUU.

VccnenoBanue pyHKIIMM HA MOHOTOHHOCTB U ITOCTpoeHue rpadukos. O0nacTh onpeaeneHus u
MHOXecTBO 3HaueHni pynkuu. Hynmu ¢pynkium. IpomexyTku 3HaKonocTossHCTBA. YETHBIE U
HEYETHBIE (PYHKIIHH.

ViccnenoBanue (PyHKIIMM HAa MOHOTOHHOCTB M ITOCTpoeHHe rpadukoB. O6nacTb onpeaeaeHus u
MHO>KecTBO 3HaueHui pyHkuuu. Hynu @ynkuun. Ilpomexxytku 3HakonoctosHcTBa. YETHBIE 1
HeuETHBIE QYHKINU.

Tema 5.6 Haubonpiee u
HAWUMEHbIIIEE 3HAYEHUS

byHKITIN

Copep:xanue yueOHOT0 MaTepuana

Haxoxxnenne HauOONbIIEro M HAaWUMEHBLIETO0 3HA4eHWH (YHKIUH, NOCTpoeHHe TpaguKoB C
MCIIOJIb30BAaHWEM ammapaTa wmareMarudeckoro ananuza. @Oynkuuda. I[lepuoanueckue ¢GyHKIUU.
[IpoMeXyTKM MOHOTOHHOCTH (yHKIMH. MakcuMyMbl U MHUHMMYMbl (QyHKUuH. HauGombiiee u
HauMeHbIIIee 3HaYeHNEe (PYHKIIMU Ha TPOMEXKYTKE.

Haxoxxnenue HauOONbIIEro M HAUMEHBLIETO0 3HAa4eHUWH (YHKIUHE, HoCcTpoeHHe TpapuKoB C
WCIOJb30BAHUEM ammnapaTa MaTeMmarudeckoro aHanmsa. @Oysakunus. Ilepumoguueckue QyHKIUM.
[IpoMe)XyTKH MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl W MHUHHUMYMBbl (QyHKUuU. HauGomnbiiee u

HauMeHbIIIee 3HaYeHUE (PYHKIIMU Ha TPOMEXKYTKE.
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Tema 5.7 Haxoxxnenue [IpakTHueckoe 3aHsTHE 2
OITHMAIIBHOTO Ipogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue nPUKIaOH020 MoOoyis)
pe3y/ibTata € HOMOIIBIO  |pyayyvieppimee 1 HauGonbluee 3HAYCHHE (YHKIMH. IIPUMEHEHHE MIPOM3BOLHONW ISl HAXOXKICHHS
TIPOM3SBOLHON B HAWTYYILEro penieHHusl B MPUKIATHBIX 3a/adax, IS ONpeleleHHs] CKOPOCTH Ipoliecca, 3alaHHOTO
MPAKTHMECKUX 3a/1848X | ro ot s rpacdukoM.
Tema 5.8 [lepBoobpasnas [Coaep:xanue yueOHOro MaTepuana
¢yrkuuy. IIpasuina O3HaKOMJICHHE C MIOHSITHEM MHTErpaiia u neppoobpasuoit mist Gyukiuu y=Ff(X). Pemenue 3amad Ha 2
HAXO0XKIACHUA CBSI3b TIEPBOOOPA3HON U €€ MPOU3BOIHOM, BRIUNCICHUE IEPBOOOPA3HON I TaHHON (YHKIIUH.
epBOOOPA3HBIX Tabnuua Gpopmy A Hax0KACHUS TIepBO0Opa3HbIX. V3ydeHue rmpaBuiia BIYACICHUS TIEPBOOOpA3HON 2
M3ydeHne mpaBuiia BEIYUCICHUS IIEPBOOOPA3ZHOM. 2
Tema 5.9 [1nomans Coneprxkanue yueOHOro Marepuasia
KPUBOJIMHEHHOM 3agaun, NpUBOAAIIME K TOHATHIO OMPEICIICHHOTO HHTETpajia — O BIYUCICHUH TUIOIAIN 2
rpanenun. dopmyra KpHUBOJIMHENHON Tpaneuuu. [Ionarue onpenenénnoro narerpana. Murerpan, ero reoMmeTpu4eckuii u
Hetorona — JleiiOHuua (busnueckuii cmpica. Beruncnenue unterpana no ¢opmyne Hetorona-Jlel6uua.
Pemenvie 3a1a4 Ha MPUMEHEHUE WHTETPAIA JJIs BRIYUCICHUS PU3NICCKUX BEITUYHH U TUTOIIA e 2
Tema 5.10 Pemienue [IpakTrueckoe 3aHsATHE 2
sazay. llponsBonHas ¥ \dopmyns! 1 npaBuia quddepenmuposanus. Vccnenosanue GpyHKIHMIA ¢ TOMOIIBIO IPOM3BOIHO.
nepBoodpasHas YYHKUUH. [HapGobinee 1 HAMMEHbIIee 3Ha4eHus GyHKIIH. Borducienne neppoodpasHoii. [TpuMeHeHne
nepBOOOPa3HOA.
Pa3nen 6 MHOrorpaHHUKH M TeJIa BPallleHUus! 24
Tewma 6.1 [Ipuzma, Coneprxkanne y4eOHOro Marepuasia
napauienenunen, kyo,  [[IoHsTHe MHOTOrpaHHHKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPaHHHKA, BBIITYKJIBIE U HEBBITYKIIBIE 2
ipamMua U MX CEYCHUsI |MHOTOTPaHHUKH, pa3BEPTKa MHOrorpanHuka. lIpusma: n-yroyibHasi npu3Ma, TpaHyd U OCHOBaHUS
MPU3MBI, IpsIMasi ¥ HAKJIOHHAS! TPU3MBbI, O0KOBasI M MOJTHAS TOBEPXHOCTh MPU3MBI. DJIEMEHTHI TIPU3MBI.
BrruncneHmne 3J1eMEHTOB MHOTOTPaHHUKOB: p&0pa, AuaroHanu, yrisl. [1nomans 60koBoi MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH MPSIMOM TIPU3MBI, TIOIIAh OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSIMON TPU3MBI.
[Tapannenenurnesn, MpsIMOYTOJIBHBIN apalJIeIeHIe U ero cBoiicTBa. CBONWCTBA MPSMOYTOIHHOTO 2
napaenenunena. Kyo6.
[Tupamua: N-yrojapHas MUPaMUIa, TPaHU 1 OCHOBAHHUE TTUPAMHUJIBI, OOKOBAsI M TMIOJTHAsI TOBEPXHOCTH 2
MUpaMU/Ibl, IPABUIIbHAS U YCEUEHHAS MUPAMUIA. DJIEeMEeHThI upaMusl. [IpaBunbHas nupamuia.
CeueHus Mpu3Mbl U TupamMusl. [1mommans 60K0BOI MOBEPXHOCTH M IIOBEPXHOCTH MPABHIILHON
MUpaMU/Ibl, TEOPEMa O IJIOIAAU YCEUEHHON TUPaMUBI.
Tema 6.2 [IpaBunsabie  |ConmepikaHue y4eOHOTO MaTepHasa
MHOI'OIPAHHHUKH B )KM3HM [[IpaBUSibHBIE MHOTOTPAHHMKHU: TOHSTHE MPABWIBHONO MHOTOTpaHHUKA, NpaBWIbHAs NOpU3Ma U 2
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NpaBUIbHAS TNUPAMUJA, IpaBUIbHAs TPEYroyibHas MUPaMUAAa U IPaBUIBHBIA TeTpasap, KyoO.
IIpencraBneHre O NPaBUIIBHBIX MHOTOIPaHHMKAX: OKTadAp, AOAEKadAp M ukocadap . llmomany
[OBEPXHOCTH MHOrorpaHHukoB. [Ipocreifime KoMOMHANMM MHOIOIpaHHMKOB. Bbluncienue
HIIEMEHTOB TPOCTPAHCTBEHHBIX Guryp (péopa, nuaroHanu, yriel). lIpaBuibHbIE MHOTOTPAaHHHKH.
CumMMeTpusi B NPOCTPAHCTBE: CUMMETPHsSI OTHOCHUTEJIBHO TOYKH, HPSIMOM, IUIOCKOCTH. DJIEMEHTH]
CUMMETPUU B NUPaMUJaX, Napajuieenuneax, IpaBUIbHBIX MHOTOTPaHHHUKAX.

Tema 6.3
[{unuHIp, KOHYC, Wap U
MX CEYCHUS

HpaKTI/IHCCKOC 3aHATUE

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (CooeprxHcanue NPUKIAOH020 M0OOYJIs)

[{unap, konyc, chepa u map. KoHnueckas moBepxXHOCTh, 00pa3yrolie KOHNYECKOH MOBEPXHOCTH,
OCh U BEepLIMHA KOHMYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME M BeplIMHA, oOpasyrolias U OcCh,
MUIOIIAh OOKOBOW M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIie U BHICOTa, OCHOBAaHUS U
0OoKOBasi MOBEPXHOCTb. (CHOBHBIE CBOMCTBA MPSIMOTO KPYroBOTO LMJIMHJPA, MPSIMOIO KpPYroBOI'O
KoHyca. M300pakeHune Ten BpalleHus Ha iockocTu. IIpencraBienue 06 yceu€éHHoM KoHyce. CedeHust
KOHYyca (IapajieJIbHOe OCHOBAHHIO U ITPOXO/ASIIEee Yepe3 BEPLIMHY), CeUeHHs LIMIMHpA (MapajuleIbHO
U TEpHeHAUKYISIPHO OCH), CeueHusx Mapa. Pa3épTka uuinupapa M KoHyca. Llununapuyeckas
[IOBEPXHOCTh, 00pa3yrolliye UIUHIPUYECKONH IOBEPXHOCTH, OCh LMJIMHIPUYECKON MOBEPXHOCTH.
[{unwHap: ocHOBaHUS W OOKOBas MOBEPXHOCTh, 0Opasyromias U OCh, IUIOMIAb OOKOBOW WM TIOJHOU
noBepxHOCcTH. KoMOMHAIMM Ten BpalleHWs U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIM OKOJIO
cdepsl, chepa, BUcaHHAss B MHOTOIPAaHHUK, WM TEJIO BPAILICHHSL.

Tema 6.4 O6beMBbl U
MJI0IIA Y TOBEPXHOCTEN
Ten

Copep:xaHne yueOHOTo MaTepuana

[Tonstre 00 06béMe. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. M300paskeHne Ten BpalleHus Ha MI0CKOCTH|
Teopema 00 00BEME NPAMOYTOJILHOTO MapajuleNenunena W ciueacTBus u3 He€. LnnmHapuyeckas
MOBEPXHOCTh, O00pa3yloIINe WIMHAPUIECKON MOBEPXHOCTH, OCh IUIMHAPUYECKONW IOBEPXHOCTH.
[{unHap: ocHOBaHMS M OOKOBas MOBEPXHOCTb, 0Opa3yomias U och, IUIOMIAJh OOKOBOW M IMOJHOU
noBepxHocTU. OO0BEM IIMHApa, KoHyca. [logoOHbie Tena B mpocTpaHcTBe. COOTHOLIEHHSI MEXIY
MUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMy TOJOOHBIX Tell

OO6beMbl IPSAMOI pU3MbI U LUIMHApa. Pa3BépTka nunuuapa u konyca. LHunuaapuyeckas
MOBEPXHOCTh, 00pa3yIOIIKe IUIMHIPUYECKON TOBEPXHOCTH, OCh IIMJIMHAPHUUECKONW TOBEPXHOCTH.
[{unuHIp: OCHOBaHMS 1 OOKOBas MOBEPXHOCTh, 00pa3yroIIasi ¥ OCh, TIOMAL OOKOBOM U MTOTHON
noBepxHocTU. CeueHus HWIMHPA (MapajuledbHO U MEPIEHAUKYISIPHO OCH).

006BEM mapa u wiomanask chepsl. O0BeMbI MUpaMUIBI U KOHYca. M300paxeHne Ten BpaieHus Ha
riockocTu. Pa3sépTka mununapa u konyca. CedeHus KoHyca (TapaaieIbHOe OCHOBAHUIO U
MPOXOJSIICe Yepe3 BEPIIUHY),

Cdepa u map: HeHTp, paanyc, IuaMeTp, TUIOIIAIs> TOBEPXHOCTH cdephl. B3auMHOe pacmonoxeHue
chepsl U MITOCKOCTH, KacaTeabHas TIIOCKOCTh K cdepe, miommanb cepsl . O0beM mapa 1 mapoBoro
cermMeHTa. CeueHus mapa.

[Tnomany moBepxHocTe Ten. KomOuHaImm T BpanieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
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OIHMCaHHBIN 0K0JIO cdepsl, chepa, BMCaHHAs B MHOTOTPaHHUK, WK Tello BpauleHus. [logo0Hble Tena
B npoctpancTBe. COOTHOIIECHUS MEXK/Ty IJIOMIAIMH MTOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ.

3aKOH €€ pacipeciICHHs

HeszaBucumblie ucnbiTanus. Cepus HE3aBUCUMBIX UCTIBITAHUH 10 IEpBOTo ycrexa. Cepus He3aBUCUMBIX

ucnbiTanuil  bepuyum. Pacnpenenenne BepositHocTeil. JlmarpamMma pacnpeneneHus.  [Ipumepst

Tema 6.5 [Tpumepsnl [IpakTHyeckoe 3aHsITHE 2
cummetpuii B mpodeccun |lIpogheccuonanvro-opuenmuposannoe cooeprycanue (cooepicanue RPUKIAOH020 MOOYIA)
[loHsTHE O CUMMETPHUH B POCTPAHCTBE (LIEHTPAJIbHAS, OCEBasl, 3€pKajbHasl).
0O6006111eHrEe TPEICTABICHUN O MPaBUIIbHBIX MHOTOTPAaHHUKAX (TETpasap, KyO, OKTasap, JOAEKadap,
ukocaszp). [Ipumepsl cummeTpuii B mpodeccun
Tema 6.6 Pemenue 3anau. [Ipaktudeckoe 3aHsTHE.
Muororpanauku U tena  [Ipogheccuonanbho-opuenmuposannoe cooeprycanue (cooeprucanue NPUKiIaoHo2o Mooyiis)
BpalllCHUsL OOBEMBI U ILIOIIAIN MOBECPXHOCTH MHOTOTPAaHHUKOB UM TEJI BpalllCHUSI 2
Paspnen 7 DJIeMeHThI TeOPHH BEPOSITHOCTEH M MAaTeMATHYeCKOH CTATHCTHKH 16
Tema 7.1 CobbiTHE, Copep:xanue yueOHOro MaTepuana
BEPOATHOCTb COOBITHA.  [MHOXECTBO, OIepalud Haja MHOKecTBamH. Jnarpammbl Diinepa-Benna. IIpuMeHeHHE TEOPETHKOA 2
Crnoxenre 1 yMHOXCHUE |[MHOXKECTBEHHOT'O ariapara JUis ONMCAHUsS PealbHBIX MPOLIECCOB M SBJICHUI, MPU PEIICHUU 33/1a4 U3
BEPOATHOCTEN Npyrux y4deOHbIX npeameroB. OmpeneneHue, Teopema, CIelCTBUE, J0Ka3aTenbcTBO. [IpeacraBnenue
MaHHBIX C MOMOINBI0 Tabmui u jauarpamm. Cpeanee apudmernueckoe, MeauaHa, HaumOoJblIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIIEPCUs U CTaHJapPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB.
CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) M CIIydalHbIE COOBITHSA. DJIEMEHTapHbIE COOBITHSA (HMCXO[bI).
BeposiTHOCTB cimyyaiiHOro coObITHsI. BIM30CTh 4acTOTHI M BEPOSITHOCTU COOBITUI. CilydyaliHbIE€ OIBITHI
C PaBHOBO3MOXXHBIMHM 3JIEMEHTapHbIMU COOBITHAMHU. BeposTHOocTH CcOOBITHII B OmBITaX ¢
[PAaBHOBO3MOKHBIMHU  DJIEMEHTApHBIMM COOBITUAMU. Omepanuu HajJ COOBITUAMHU: TIEpecedyeHHue,
00beTMHEHNE, TPOTUBOIIOJIOKHBIE cOObITHSL. Jlnarpammsl Ditniepa. DopMyiia ciioKeHHs BEpOSTHOCTEH.
KomOuHaTopHoe npaBuiio ymMHOXkeHHs. [lepectanoBku u pakropuan. Yucno coueranuil. TpeyronbHuK 2
[Tackans. ®opmyna OunomMa HproToHa.COBMECTHBIE U HECOBMECTHBIE COOBITHS. Teopembl O
BEPOSITHOCTH CYMMBI COOBITHH. YCJIOBHAasi BEpPOATHOCTb. 3aBUCHUMBbIE U HE3aBHCHMBIE COOBITHS.
TeopeMbl 0 BEpOATHOCTH TPOU3BEACHHUS COOBITUHA. YCJIOBHAas BEPOSTHOCTh. Y MHOXEHUE
BepoATHOCTER. JlepeBo ciydailHOro skcrnepumeHTta. Popmyina NOJHOW BepoATHOCTH. He3zaBucumblie
COOBITHSI.
Tema 7.2 BepositHocTs B [[IpakTHueckoe 3aHsATHE 2
npodeccHOHaTbHbBIX IIpogheccuonanvno-opuenmuposannoe cooepricanue (CooeprHcanue NPUKIAOH020 M0OOYI)
3ajaqax OTHOCHTENIbHASL YaCTOTA COOBITHS, CBOUCTBO €€ YCTOHUYMBOCTU. CTAaTUCTUUECKOE OTIpeieIeHne
BepOoATHOCTH. OLIeHKa BEPOSITHOCTH COOBITUS. 3aKOH OOJIBIINX YHCEN U €r0 PoJib B HayKe, MPUPOJE U
oOmecTBe. BEIOOpOUYHBIN METON HiCCIeAOBaHUN
Tema 7.3 JIuckperHas Coneprxkanne y4eOHOro MaTepuasia
Clly4aliHasl BEJIMYUHa, Bunpl ciydaliHbIX BeNIWYMH. buHapHBIA cioyyailHbI ONBIT (MCIBITAHME), YCIEX W HEyjAaya. 2
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pacmpeiefieHuii, B TOM 4YHCJIE, TEeOMETpHUYecKoe u OumHOoMHuanabHoe.OmnpeneneHrne IUCKPETHOM
CIIy4aiiHON BEJIUYUHBI.

3aKOH pacnpeiesieHus] JUCKPETHOM clydailHOM BennuyuHbl. Ee 4uciaoBble XapakTepucTUKU. YucioBbie 2
XapaKTEPUCTUKU CIIyYalHbIX BEJIMYMH: MaTEMaTHUUECKOE OXHUAAHHUE, AMUCIEPCUS M CTaHIapTHOE
OTKJIOHEeHHE. [Ipumepbl NpUMEHEHHs MaTEeMaTUYECKOIO OXUJaHUs, B TOM YHCIE B 3ajJadyax W3
MOBCEHEBHON  KM3HM. MaremMaTHuecKkoe  OXHJaHHEe OWHApHOW  CIIy4ailHOW  BEJIMYWHBL
MareMaThuecKkoe 0KMJIAHUE CYMMBbI CIIy4alHBIX BEJIMUYMH. MaTeMaTuueckoe OXKUAAHUE U JTHUCIIepCUs
reOMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeieeHuH.

Tema 7.4 3agaun Coneprxkanue y4eOHOro MaTepuasia 1
MaTeMaTUYECKON [lepBuunas o0paboTKa CTaTUCTUYECKUX  JaHHBIX. UMCIOBBIE  XapaKTEPUCTUKH  (CpeaHee 2
CTATUCTUKH. apudmeTnueckoe, MeaMaHa, pa3max, aucnepcus). [IpuMepbl HENPEPHIBHBIX CIyYalHBIX BEIWYHH.

[loHsiTHE O IUIOTHOCTH pacmlpelneieHus. 3aJayd, MPUBOASIIME K HOPMAIbHOMY paCHpeeICHHUIO.
[ToHsiTHE 0 HOPMAJILHOM PACTIPEICIICHIH.

Pabota c Tabaunamu, rpadgukaMu, JuarpaMMaMu 2
Tema 7.5 DneMeHTbI [IpakTueckoe 3aHsITHE. 2 2
TEOPUH BEPOATHOCTEW U [BUbI COOBITHIA, BEPOSITHOCTh COOBITHI. CIIOXKEHHUE M YMHOKEHUE BeposiTHOCTEH. [luckpeTHast
MaTeMaTHYECKOM clydaifHas BEJIMYMHA, 3aKOH €€ pacrpeeeHus. 3aayi MaTeMaTHYeCKON CTaTUCTHKH.
CTaTHCTUKH
Koncynpranus 2
IIpomexyTouHasn 8
atTecranus (JK3amMeH)

Bcero: 194

**EQonxncHo coomeemcecmeosams  YKA3AHHOMY Koaudecmey uacoé 6 nyHkme 1.4 nacnopma npoecpammel); ** (OonsxicHo coomeemcmeosamo
KOIUYECM8Y YaCos, U3YYaAemMblx 6 OAHHOU meme); * (00NHCHO coomeemcmeosams 2-m 4acam, 3a UCKIIOUEHUEeM CAMOCMOSMEeNLbHOU pabompt).

Brympu kasicoozo paszoena ykasviearomcs coomeemcemeyioujue memul. I1o kaxcooi meme onucvigaemcs cooepicanue yuebHo2o mamepuana (6
OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUSL HeODX0OUMBIX 1AOOPAMOPHBIX pAOOmM U NPAKMUYECKUX 3AHAMUL (OMOeIbHO N0 KANCOOMY 8UDY), KOHMPOIbHbIX
pabom, a maxoice NPUMePHAas MeMamuKa camocmoamenvrHol pabomol. Eciu npedycmompenst Kypcosgvie pabomsi (npoekmul) no OUCyuniuHe, ONUCbl8aemcs
NPUMEPHAs meMamuxa. Yposeenb ocoeHus npocmasisiemcs Hanpomue OUOaKmuyeckux eOuruy 6 cmoaoye 4.

J11st XapaKTepUCTUKN YPOBHSI OCBOCHHUST YIeOHOT'O MaTepHaa UCTIONB3YIOTCS CIeIyIoIre 0003HaueHusT Ha BBIOOP:

1. — 03HaKOMHTEINBHBIH (IIOBTOPEHHE paHee U3YUEHHBIX 00BEKTOB, CBONCTB);

2. — pEeTPOIYKTUBHBIN (BHIMOTHEHHE ASSITENFHOCTH IO 00pa3ily, MHCTPYKIIUU WU TI0]] PyKOBOJCTBOM)

3. - POJTYKTHBHBIN (MJIaHUpOBaHUE u CaMOCTOSITENIbHOE BBITIOJTHEHUE JESITEIbHOCTH, perieHue POOJIEMHBIX 3ajau:
KOHTPOJIbHBIE PabOThI, CAMOCTOSITEIbHBIE pa00Ta, KYpCOBBIE PAa0OTHI (ITPOCKTHI))
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3. YCJIOBUS PEAJIU3ALIMU ITPOT'PAMMBI JUCIHUTIJIMHBI
3.1. TpeGoBanus K MUHMMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00eciedeHHI0

Peanuzanust mporpaMmbl  AUCHUIUIMHBI TpeOyeT Haluuus ydeOHOro KaOuHeTa
HH(pOpPMATHKH.

O6opynoBanue yaeOHOro KabUHeTA!

— T0CaZ04YHBIC MECTA 10 KOJUYECTBY 00 yUaIONUXCS;

— paboyee MeCTO Mpero1aBareis;

— J0CKa;

— y4eOHO-MeTOou4YecKoe oOecreueHue.

TexHUYecKue cpeacTBa OOYICHHMS:

— MYJIbTHMEINA IPOEKTOP

3.2. HudopmanuonHoe odecrneyeHue 00ydeHnst

OcCHOBHbBIE HCTOYHUKH:

1. MaremaTrka: anrebpa W Hayajlla MaTeMaTHYeCKOTO aHajm3a, reoMmerpus. Anrebpa u
Hayana MaTemarudeckoro aHanusa 10-11 kmaccel (0a30BbIif 1 yriyOiaeHHbINH ypoBeHb) : yueOHuk / I11. A.
Anumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-e uza. - Mocksa : [IpocBemenue, 2022. - 464 c. -
ISBN 978-5-09-099445-3. - Tekcr : anekrponssiii. - URL: https://znanium.com/catalog/product/1927172
(mara obpamenus: 13.06.2023). — Pexxum rocTyma: mo moAmnucke.

I[OHOJIHI/ITCJILHI)IG HCTOYHHUKMU:

1. HNanasu, A. A. Maremartuka : yueObnuk / A. A. JlagasH. — 3-e u3n., UCp. U AOM. —
Mocksa : UH®PA-M, 2023. — 544 c. — (Cpennee npodeccuonansHoe obpazoBanue). - ISBN 978-5-
16-012592-3. - Texkct : anektponHbld. - URL: https://znanium.com/catalog/product/1891827 (nmara
obpamienusi: 13.06.2023). — Pexxum gocTyra: 1Mo moAnucKe.

2. Owmenbuenko, B. I1. Maremaruka : yueOnuk / B.II. Omensuenko, H.B. Kapacenko. —
MockBa : UHOPA-M, 2023. — 349 c. — (Cpeanee npodeccro HambHOe oOpazoBanme). — DOI
10.12737/1855784. - ISBN  978-5-16-017462-4. - Tekcr : oamektpoHnbidi. - URL:

https://znanium.com/catalog/product/1910544 (mara ob6pamenus: 13.06.2023). — Pexxum noctyma: mo
MIOJIITHUCKE.

3. Pacynos, K. M. I'omonos, C. A. MartemaTtuka. JIuneiinas anredpa : y4eOHO-CIIpaBOYHOE
nocodbue / C. A. 'omonos, K. M. Pacynos ; nog o6m. pen. K. M. PacynoBa. — Mocksa : ®OPYM :
NH®PA-M, 2021. — 144 c. — (IIpodeccnonansuoe oopazoBanue). - ISBN 978-5-91134-713-0. - Tekcr
: anektpoHHbIi. - URL: https://znanium.com/catalog/product/1081982 (nara obpamenus: 13.06.2023). —
Pexxnm ocTyma: 1o noamnucke.

4, [Mumnosa, JI. 1. Marematuka : y4ebnoe mocodbue / JIL.M. Illumosa, A.E. HlunoB. —
Mocksa : UH®PA-M, 2020. — 238 c. — (Cpennee npodeccuonampHoe odopazoBanue). - ISBN 978-5-
16-014561-7. - Tekct : anektpoHHbIH. - URL: https://znanium.com/catalog/product/1127760 (nara
obpamenust: 13.06.2023). — Pexxum mocTyrma: 1Mo moAmucKe.

S. IOxno, H. C. Marematuka : yue6nuk / H. C. FOxHo. — Mocksa : UHOPA-M, 2023. —
204 c¢. — (Cpennee npodeccuonanpHoe odpasosanue). — DOl 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Tekcr : osnextpoHHbi. - URL: https://znanium.com/catalog/product/1906092 (nata
obpamenust: 13.06.2023). — Pexxum mocTyma: 1Mo moAmrcKe.
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4, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

KoHTposb 1 O1leHKa pe3ysIbTaTOB OCBOEHUS JAUCLUUILUIMHBI OCYLIECTBISETCS MIPEroiaBaTesieM B
mporecce MPOBEACHUS NMPAKTHUYECKUX 3aHATHHA M JIaOOPaTOPHBIX PabOT, TECTUPOBAHUS, a TaKKe
BBINOJIHEHUS 00YYaIOIIMMUCS MHIUBUAYAIbHBIX 3aJaHUH, IPOEKTOB, UCCIIEIOBAHUI.

Oo6mas/mpodeccuoHaNbHast
KOMIICTEHIIUS

Paszgen/Tema

Twumn oneHOYHBIX MCPOIIPUATHA

OK 01. Brioupath crmocoObl penieHus
3amad mpodecCHoOHATBHON
JESATSIILHOCTU PUMEHUTEIILHO K
Pa3IMIHBIM KOHTEKCTaM

Tema 1.1,1.2,1.31.4.

Temnr 2.1,2.2,2.3,2.4,2.5,
2.6,2.7

Temsr 3.1,3.2,3.3,3.4,3.5,3.6
Temer 4.1,4.2,4.3,4.4,4.5,
46,4.7,4.8,4.9,4.10

Temnr 5.1,5.2,5.354,5.5,5.6
Teme1 6.1,6.2,6.3,6.4,6.5,
6.6,6.7,6.8

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKuil AUKTaHT
WunuBuyaneHas
caMocCTOsITeNTbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX PadoT
3amuTa TBOpUECKUX paboT
3ammTa UHAUBUTY ATbHBIX
MIPOEKTOB

KonTponbsnas padora
Brinonnenue 3ananuii Ha
JK3aMeHe

OK 02. Mcnonb30BaTh COBpEMEHHBIE
CpEICTBa TMOHCKA, aHATH3A H
WHTEpIpEeTaul HHPOPMALIUH, 1
WHPOPMALMOHHBIC TEXHOJIOTHH JJIS
BBITIOJTHEHHS 32129 PO ECCHOHATBHON
JeATeTLHOCTH

Tema 1.1,1.2, 1.3, 1.4.

Temer 2.1,2.2,2.3,2.4,2.5,
2.6,2.7,2.8

Temn1 4.1,4.2,4.3,4.4,4.5,4.6
Temer 7.1,7.2,7.3,7.4

TectupoBanue

VYeTHBIi ompoc
MaremMaTH4YeCKUH TUKTAHT
NupuBuayanbHas
caMocTosTeNbHas paboTa
[IpencraBnenne pe3ynpTaToB
MPaKTUIECKUX PadoT
3amuTa TBOpUECKUX paboT
3amuTa HHIUBUIYATBHBIX
MIPOEKTOB

Kontponbshas pabora
BrinosHenue 3aganuii Ha
JK3aMEHe

OK 03. [InanupoBaTh U peaIn30BHIBaTh
coOcTBEHHOE MPO(ecCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
MPeINPUHUMATENBCKYIO IS TEILHOCTD
B ipodeccuoHanbHO chepe,
UCTIONH30BaTh 3HAHUS 1O (PMHAHCOBOU
IPaMOTHOCTH B Pa3JIMYHbIX KH3HEHHBIX
CHUTYAIHSX

Tema 1.1, 1.2, 1.3, 1.4.
Temnr 2.1,2.2,2.3,2.4,2.5,
2.6,2.7,2.8

Temsr 3.1,3.2,3.3,3.4,3.5,
3.6,3.7

Temsr 5.1,5.2,5.3,5.4,5.5,
5.6,5.7,5.8,5.9,5.10
Temwr 7.1,7.2,7.3,7.4

TectupoBanue

VYeTHBI onpoc
MareMaTHYeCKHUH TUKTAHT
NunuBuayanbHas
caMOoCTOsITeNIbHAsL paboTa
[IpencraBnenne pe3ynpTaToB
MPaKTHYECKUX paboT
3amuTa TBOPYECKUX paboT
3amuTa HHIUBUIYTBHBIX
MIPOEKTOB

Kontponbshas pabora
BrmmoniHenune 3aganuii Ha
JK3aMEHE

OK 04. D¢pdexTuBHO
B3aMMOJICHCTBOBATH U pabOTaTh B
KOJIJIEKTHBE U KOMaH/Ie

Tema 1.1,1.2,1.3,1.4.

Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6,3.7,3.8,3.9,3.10

Temb1 4.1,4.2,4.3,4.4,45,4.6
Temnr 5.1,5.2,5.3,5.4,5.5,5.6
Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

TectupoBanue

VYeTHBIi ompoc
MareMaTuyecKuid AUKTAHT
NunuBunyansHas
caMOoCTOsITeNIbHAs paboTa
IIpencraBnenue pe3ynbTaToB
MPaKTUYECKUX paboT
3aiuTa TBOPYECKUX paboT
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3ammuTa HHIABUTY ATbHBIX
MIPOEKTOB

KoHnTtponsHas pabota
Bremonnenune 3amannii Ha
JK3aMEHE

OK 05. Ocy1iecTBisITh yCTHYIO U
MIUCbMEHHYIO0 KOMMYHUKAIMIO Ha
rocyJapCcTBEHHOM s3bIKe Poccuiickoit
denepanuu ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOT'O U KyJIbTYPHOIO KOHTEKCTa

Tema 1.1,1.2,1.3,1.4.

Temsr 2.1,2.2,2.3,2.4,2.5,
2.6,2.72.8

Tems1 4.1,4.2,4.3,4.4,45, 4.6
Temnr 7.1,7.2,7.3,7.4

TectupoBanue

YcTHbIN onpoc
MareMaTnyecKuii AUKTAHT
NunuBuayanbHas
caMocCTosITeNTbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padoT
3amurTa TBOpUECKHX paboT
3amuTa HHIUBUAYATBHBIX
MIPOEKTOB

KonrtponbHas pabota
Brinonnenue 3aganuii Ha
JK3aMEeHe

OK 06. [TposiBIATH Tpak1aHCKO-
MaTPUOTHUECKYIO TTO3UITHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHHUE Ha OCHOBE TPAJUIIMOHHBIX
00IIIeYeIIOBEYECKUX IICHHOCTEH, B TOM
YHCIIe ¢ YYeTOM TapMOHH3AIUH
MEKHAIIMOHAIbHBIX H
MEKPEITUTHO3HBIX OTHOIICHHIHA,
MPUMEHSITH CTAHAAPTHI
AHTUKOPPYIILIMOHHOTO MOBECHUS

Tema 1.1,1.2, 1.3, 1.4.
Temnr 5.1,5.2,5.3,54,5.5,
5.6,5.7,5.8,5.9,5.10

Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,

TectupoBanue

YeTHBIH onpoc
MareMaTHJeCcKHUH TUKTAHT
NupuBuayanbHas
caMoCToOsITeNIbHAsL paboTa
[IpencraBnenne pe3ynpTaToB
MPaKTHIECKUX paboT
3amuTa TBOPUECKUX paboT
3amuTa HHIUBUIYATBHBIX
MTPOEKTOB

Kontponbshas pabora
Brinonnenue 3a1anui Ha
JK3aMEHe

OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepekeHHI0, IPUMEHSTh
3HaHUA 00 U3MEHEHHNH KJIMMATa,
MIPUHIIUIIBI OEPEKIINBOTO
MPOU3BOJCTBA, 3Q(HEKTUBHO
JIEHCTBOBATh B UPE3BbIUAHBIX
CUTYaIHSIX

Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

3.7
Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6,2.7,2.8

Temsr 5.1,5.2,5.3,5.4, 5.5,
5.6,5.7,5.8,5.9,5.10
Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6

TectupoBanue

VYeTHBI onpoc
MareMaTHYeCKHUH TUKTAaHT
NunuBunyansHas
caMOoCTOsITeNIbHAsL paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTHYECKUX paboT
3aiuTa TBOPUECKUX paboT
3aiuTa MHIUBUIYyaIbHBIX
MTPOEKTOB

KonTponbenas padora
BrmmmoniHenune 3amanui Ha
JK3aMeHe

TIK 1.1 Tema 7.2 [TpakTHueckoe 3aHsITHE
IIK 1.3 Tema 1.3,2.7,5.7, [IpakTHueckoe 3ansTue
1IK 1.4 Tema 1.3, ITpakTHueckoe 3aHsATHE
IIK 1.5. Tema 3.6, 6.3, [IpakTHdaeckoe 3aHsTHe
1K 2.1. Tewma 3.6, [TpakTHueckoe 3aHsTHE
1IK 2.3. Tema 6.5 [TpakTHueckoe 3aHsITHE
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