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COJAEP)KAHHUE

OBLIASI XAPAKTEPUCTHUKA PABOYEHl MPOIrPAMMBLI YUYEBHOI
JUCHUIINHBI

CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

YCJOBUS PEAJIN3ALIMNA YYEBHOM JUCIIUILIUHBI

KOHTPOJIb M OLEHKA PE3YJBLTATOB OCBOEHMSI YUYEBHOW
JUCHUTIIMHBI




1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIHATITAHBI

1.1. MecTo AucHMILUINHBI B CTPYKType npodeccnoHaIbHOli 00pa3oBaTeIbHON NPOrpaMMbl
CIIO:
OOmeobpa3oBarenbHas — aucuuiuinHa — «MareMaTukay — sSBIseTcss  00s3aTeNbHOM  YacThiO
0011e00pazoBaTeIbHOIO IHUKIA 00pa3oBaTenbHOM mporpamMmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocTH 23.02.08 CTpouTenbCTBO XKENE3HBIX JOPOT, IYTh U IIyTEBOE XO35HCTBO.

1.2.1. Ileap AUCHUILIHHDBI
Copneprxanue mporpaMMbl 0011e00pa30BaTeNIbHON JAUCHUILTUHBI «MaTemMaTruka» HarpaBIeHO
Ha JJOCTUXKEHHE pEe3yNIbTAaTOB €€ M3ydeHusl B cooTBercTBUU ¢ TpeboBaHusiMu ®I'OC COO c yyetom
npodeccuonanbHol HanpasiaeHHOCTH OI'OC CIIO.

1.2.2.IlnanupyemMbie pe3yJbTAThl OCBOCHHS 0011e00pPa30BaTeJbHON IUCHUILIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHme qucuUIUMHA nMeeT pu popmupoBanmnu u pazsutun OK u [1K




Kox v nanmenoBanue

Pe3yabTarnl 00yyeHus

iﬁ&ﬁtggﬁ;‘;ﬁ‘ Oo0mmue JucuuninHapHble
OK 01. Beioupats | JIuunocTHeIe  pe3yibTaThl  OJDKHBI  oTpaxkarh | [IPGl. Brmagenwe MmeromamMu 1OKa3aTeNbCTB, alrOpPUTMaMU
crocoObl peuleHusl 3a7ad | B YAaCTH: TPYAOBOIO BOCIIMTAHUS: pewieHust 3aaay; yMmeHue (OpMYJIMpPOBATH ONPEACICHHUS,
npodeccuoHaIbHON - TOTOBHOCTb K TpYAy, OCO3HaHUE IIEHHOCTH | aKCMOMBbl U  TEOpPEMBbl, INPUMEHATbH UX, IPOBOAUTH
JESATEIIBHOCTH MacTepcTBa, TPYJOI00ue; JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3aa4;
MPUMEHUTEILHO - FOTOBHOCTb K AKTUBHOU nestenpHocTH | ITPG2. YMmenue omepupoBaTh NOHATUSMHU: CTENEHb YHCIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJOTMYECKOH M COIMAJbHONH HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ HWHHUIMUPOBATh,  IUTAHUPOBaTh |
CaMOCTOSITEIILHO BBIIMOJIHATh TAKYIO JICATEIbHOCTD;

- MHTEpeC K pas3audHbiM chepaM npodeccCHoHaIbHOM
neaTeIbHOCTH/

- TOTOBHOCTH U CIIOCOOHOCTH K OOpPa30BaHUIO
¥ caM0o00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKU3HH
MerTarnpeaMeTHbIC Pe3y/IbTaThl JOKHBI OTPAXKATh:

OBnaneHue YHHUBEpPCATbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATEIIBHO dopMynupoBaTh
U aKTyaJu3upoBaTh  MIPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH TPH3HAK WM
OCHOBaHHUS  JUIS CpaBHEHHU, KIacCU(pUKaIIUU
1 0000IIEeHH;

- ompeneNnsTh LETU  JIeATEIbHOCTH,  3a7aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIATH 3aKOHOMEPHOCTH ¥  MPOTUBOPEUHS

B paCCManI/IBaeMI)IX SABJICHUSAX

- BHOCHTH KOPPEKTHBBI B JESTEILHOCTH, OIICHUBATH
COOTBECTCTBHUC pe?)y.]'H)TaTOB OcisiM, OLICHUBATh pI/ICKI/I
MOCJIEACTBHI AeATENLHOCTH

- pa3BHUBaTh KpeaTHBHOE

IIPU PELICHUH KU3HEHHBIX MTPOOIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

MBIIIJICHUEC

Jorapudm 4ucia; yMEHHE BBIIOJHATh BBIYMCICHUE 3HAUCHUN
U 1peoOpa3oBaHUs  BBIPAKEHHUH CO  CTENECHSIMH U
jgorapupmamu, npeodpazoBaHMs  APOOHO-pPALMOHAIBHBIX
BBIPAKECHMUI;

ITP63. YmMeHue omnepupoBaTh HOHATUSMH: PaLOHAJIBHBIE,
UppalMOHAIIbHBIE, [IOKa3aTeNbHbIE, CTEIEHHBIE,
JorapupmMuyecKue, TPUTOHOMETPUUECKUE YpaBHEHUs
Y HEPaBEHCTBA, X CUCTEMBI;

ITP65. Ymenue onepupoBaThb HOHATUSAMH: pPalMOHATbHAs
¢byHKIMA, TMoOKa3aTenbHas (QYHKIUS, CTeneHHas (QyHKIuS,
JorapupmMuyecKas byHKIHS, TPUTOHOMETPUUECKUE
¢byHKIMM, OoOpaTHbIE (QYHKIMHM;, YMEHHE CTPOUTH TIpauKu
M3YYEHHBIX (YHKIUI, UCIIOIB30BaTh TpapuKU NpU U3y4YECHUH
IIPOLIECCOB M 3aBUCUMOCTEN, IIPU PELICHUM 3a/1ad U3 JPYTHX
y4eOHBIX MMPEAMETOB U 337a4 U3 PeasIbHOM KHU3HU; BHIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUUHAMU;

[1P66. YMeHue pemath TEKCTOBBIE 33Ja4d pa3HbIX TUIOB (B
TOM YHCJIE€ HA MPOLEHTHI, JOJM W 4YacTH, Ha JBUKECHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYI, HAJOTH, 3aJayd W3
001acTH ynpaBiIeHUs JTUYHBIMU U CEMEHHBIMU (pUHAHCAMN);
COCTaBJISITh BBIPAXKEHHS, YPAaBHEHMs, HEpPaBEHCTBA M HUX
CUCTEMBI IO YCJIOBMIO 3a/Jauyd, HCCIEN0BaTh IOJTY4EHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
[TP6Y9. Ymenue omnepupoBaTh MOHATHSAMM: TOYKA, MpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, IBYTPaHHbIN yrouI,
CKpEIINBAIOIINECS IIpsSIMBIE, NapajuIeIbHOCTb u
NEPIECHIUKYIIPHOCTD MPSIMBIX M IJIOCKOCTEH, YrOJI MEXIY




- BJIAJICTh HAaBBIKAMU Y4YeOHO-HCCIICI0BATEIbCKON |
MIPOEKTHON JCSITENbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0Jem;

- CIIOCOOHOCTH u FOTOBHOCTH
K CaMOCTOSITCIIBHOMY IIOMCKY METOJIOB pEIICHUS

MPAKTUYCCKUX 3ajad, MMPUMCHCHUTIO Pa3IMYHBbIX
MCTOAO0B ITO3HAHUA
- BBISABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3U

U aKTyallM3upoBaTh 3a7ady, BBIABUIATH TUIIOTE3Yy €€
peleHus, HaxOANUTb apryMEHTHI I JI0Ka3aTeNbCTBA
CBOMX YTBEP’KICHMM, 3a1aBaTh I1apaMETPbl U KPUTEPUU
pelenus;

- QaHAJIM3UPOBATh NOJYUYEHHBIE B XOJ€ PELICHUS 3a1a4U
pe3yJbTaThl, KPUTUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh WU3MEHEHHUE
B HOBBIX YCJIOBHUSX;

pa3pabaTbIBaTh IUIaH peleHus
C YYEeTOM aHalau3a HMEIOIIUXCS
Y HEMATEpUAJIbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAaHHA B II03HABATEIBHYIO
U TIPAaKTHYECKYI0 0071aCTH )KU3HEACATEIbHOCTH;
- yMeTb UHTETPUPOBaTh 3HAHUS U3
HpPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBbIE WJEH, NpejiaraTh OpUTrHHAIbHbBIE
MOJXO/bI U PELIECHUS

- CTaBUTh MNPOOJIEMBI H JOITYCKAOIIUe
CIIOCOOHOCTB ux UCII0JIb30BaHNUS
B [TI03HABATEJILHOW U COLUAIIBHON MPAKTHKE
OBnanenue YHHUBEPCAIbHBIMU PETYJIATUBHBIMU
JIEHCTBUSIMU: a) CaMOOpPraHU3aLNs: JIeJIaTh
OCO3HAHHBII BHIOOpP, apryMeHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTbH 3a pEUICHUE

POOIIEMBI
MaTCpraIbHBIX

pa3HbIX

3a/1a4u,

HPSIMBIMHU, YTOJl MEXIY MPSMOI U MJIOCKOCTHIO, YOl MEXKIY
IJIOCKOCTSIMH, pPAcCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
paccTossHue  MEXIy  NOpSAMBIMH, PAcCTOSHHE  MEXAY
IJIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh MPH PEHICHUH 3a/au
u3ydeHHble (AaKTbl U TEOpPEMbl IUIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;

[TP610. Ymenue omnepupoBaTh MOHSATHAMHU: MHOTOTPAHHUK,
CEUYCHHE MHOTOTPAHHHMKA, KyO, MapajuieNenure]], Mpu3Ma,
nupamMuaa, QuUrypa M IMOBEPXHOCTh BpAIICHUS, IMIMHID,
KOHYC, T1ap, cepa, ceueHus: GUTYpHI BpALIECHUS, TUNIOCKOCTD,

Kacatomasicss  cepsl, [OWIMHIPA, KOHYyca,  ILUIONIAlh
MOBEPXHOCTH MHUPAMHJBI, TPU3MBI, KOHYCa, IWIMHIPA,
wiomans  cdepbl, o0beM  Kyba,  HPSIMOYTOJBHOTO

napajuleJienunes1a, NupaMuibl, PU3Mbl, HWIMHAPA, KOHYCA,
11apa; yMeHue H300pakaTb MHOTOTPAHHUKU M HOBEPXHOCTHU
BpallleHUsl, UX CEYEHMs] OT PYKHU, C IOMOILBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJEKTPOHHBIX  CPEACTB;  YMEHHUE
pacrno3HaBaTb CHUMMETPUIO B  IIPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

[IP611 VYmenue omnepupoBaThb NOHATUAMU: JIBUKEHHE B
IPOCTPaHCTBE, MOJOOHBIE (GUIYpHl B  HPOCTPAHCTBE;
WCIIOJIB30BaTh OTHOLIEHWE IUIOIIAJECH TIOBEPXHOCTEH H
00BbeMOB MOAOOHBIX (PUTYp IPHU PELICHUH 33/1a4;

[1P612. VYmeHHe BBIYUCIATH TE€OMETPUUYECKHE BEIUYUHBI
(uMHa, yroia, IJIOMagb, O0bEM, IUIONIAJb IOBEPXHOCTH),
UCIIOJIB3YS U3yueHHbIE (DOPMYIIBI M METOMBL;

[1P613. YMenue omepupoBaTh MOHATHAMM: HPSIMOYTOJIbHAS
CUCTEMa  KOOpJAMHAT, KOOpAMHATBl  TOYKH,  BEKTOP,
KOOpJMHATHl BEKTOPA, CKAISIPHOE MPOU3BEIEHHE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEACHHE BEKTOpa Ha
YHUCI0; HAXOAUTh C TOMOINBIO H3YYEHHBIX  (opMyn
KOOpPJMHATBl CEPEeUHbl OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOYKaMH;

[1P614. Ymenue BoIOMpaTh MOAXOMSIIMA U3yYEHHBIH METOJ
JUIS PEIICHUs 33/1a4M, PAaclO3HaBaTh MaTeMaTH4YecKue (aKThl




U MaTeMaTH4YC€CKUEC MOJCIN B IIPHUPOAHBIX U O6I_HCCTBCHHI)IX

SBJICHUSIX, B HCKYCCTBE; YMEHHUE TMPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUA  POCCUUCKOM W MHPOBOM
MAaTE€MaTU4YeCKON HAyKu
OK 02. HWcnonp3oBath | JIMUHOCTHBIC Pe3ysbTaThl JTOJDKHBI OTpakaTh B dactu: | [IP64. VYMeHume omepupoBaTh TOHATHUAMH:  (QYHKIHS,
COBPEMEHHBIE  CPEICTBA | LIEHHOCTH HAyYHOTr'O ITO3HAHUSA: HenpepeiBHAsE (DyHKIHMSA, TPOU3BOAHAS, MEpPBOOOpa3Hasi,
MIOMCKA, aHanu3za W | - c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS], | OMPENEICHHBII HHTErpajl; YMEHHWE HAXOIUTh ITPOU3BOIHBIC
WHTEpIpETALNU COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs | 3JIEMEHTAPHBIX GbyHKIUH, HCIIONb3Ys CIIpaBOYHbIC
uH(popMaIumy, U | HayKu U OOIIECTBEHHOW MpPAKTHUKH, OCHOBAHHOTO HAa | MaTepHalbl; UCCIEAOBATh B MPOCTEHIINX CIydasX (HYHKIUU
UH(POPMALOHHBIE Iuajgore KyjiabTyp, CIHOCOOCTBYIOIIETO OCO3HAHHUIO | HA MOHOTOHHOCTb, HAXOJWTh HAWOOJIBIIME U HAUMEHBIINE
TEXHOJIOTUH JUIsl | CBOErO MECTa B MOJUKYJIBTYPHOM MUDE; 3HaueHUs (QYHKUUN; CTPOUTH TpadUKH MHOTOUJICHOB C
BBITIOJIHCHHS 3amau | MeTanpeaMeTHbIe pe3yabTaThl JOHKHBI OTPAXKATh: UCIOJIb30BAaHUEM  ammapaTa MaTeMaTU4YeCKOro aHaju3a;
npodeccuoHanbHOM OsnageHue YHUBEpCaJIbHBIMU y4eOHBIMU | MPUMEHSTH MPOU3BOJIHYIO MIPU PEIICHUH 33/1a4 HA JIBUKCHHE,
JeSTeTbHOCTH MMO3HABATEIIbHBIMU JICHCTBUSIMU: peliaTh MPaKTUKO-OPUCHTHPOBAHHBIC 334l HA HAMOOIIBIIIHEC

B) paboTa ¢ uHpopMaIuei:

- BJIAJETh HAaBBIKAMHU MOJYy4YeHHsS WHGOpPMANUU W3
UCTOYHUKOB  Pa3HbIX  TUIIOB,  CaMOCTOSITEIHHO
OCYIIECTBIISATh TIOMCK, aHAIHW3, CHUCTEMATH3aIlui0 U
MHTEPIIpETAlMI0 HMH)OPMALIMKA PA3TUYHBIX BUAOB U
dbop™m mpeacTaBIeHNUS;

- cO37aBaTh TEKCTHI B Pa3IM4YHbIX (hopMarax ¢ y4eTom
Ha3Ha4YeHWs WHQOpPMAIMM W IEJEBOM ayIHTOPHH,
BbIOMpas ONTUMAIbHYIO (GOpMYy TPEACTaBICHUS U

BU3YaJIM3aliy;
- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uH(popMaluuy, ee COOTBETCTBHUE MIPaBOBBIM
¥ MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIIONIb30BaTh  CcpeAcTBa  MH(OPMALMOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B peIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
M OpraHM3allMOHHBIX  337a4 €  COOJIIOJICHHEM

TpeOOBaHUI OSPrOHOMUKH, TEXHHUKH OE€30IMaCHOCTH,
TUTHUEHBI, PECYpCOCOepeIKEHUS, TPABOBBIX U ITHIYECKHUX
HOPM, HOPM HH(POPMAITMOHHON O€301TaCHOCTH;

- BIAJETh HABBIKAMHU PACIIO3HABAHUS W 3aIIUTHI

U HauMEHbILIME 3HaYEeHUs, Ha HAXOXKAECHUE MyTH, CKOPOCTH U
YCKOpEHUs

ITP66. YMmeHue pemath TEKCTOBbIE 3a/1a4M Pa3HBIX THIIOB (B
TOM YHCJIE€ Ha TPOLEHTHI, JIOJIM W 4YacTU, Ha JBUKEHHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYI, HaJlOTH, 3aJayd U3
00nacTu ynpaBJeHUs] JUYHBIMU U CEMEMHBIMU (PMHAHCAMM);
COCTaBIIAITh BBIPAXKCHMS, YPABHEHMs, HEpPABEHCTBA M HX
CUCTEMBl IO YCJOBMIO 3a/Jayd, HCCIENOBaTh IOIYYEHHOE
peleHre U OLEHUBATh NPaBAONOJO0OHOCTh PE3yIbTaTOB;
[IP67. VYmeHue omepupoBaTb MNOHITUSIMH:  CpEIHEE
apupmMeTHyeckoe, MeanaHa, HauOoibllee M HauMEHbIlee
3HAYeHMs, pa3Max, IUCIEepPCHUsi, CTaHIApTHOE OTKJIOHEHHUE
YHUCIOBOr0 Habopa; yMEHHe H3BJIEKaTh, MHTEPIPETUPOBATH
uH(popMalnio,  TMpeACTaBIeHHYHO B Tabioumax, Ha
auarpaMmax, rpaukax, OTpakarollyl0 CBOMCTBa pealbHbIX
MPOLIECCOB U SABJIEHUH; TMPEACTaBIAT, HHPOpPMAIHIO C
MOMOIIBIO TaOJIMII U IMarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIEe C TPUMEHEHHEM TpaduUecKX METO/I0B
U DJIEKTPOHHBIX CPEJICTB;

[1P614. Ymenne BoIOMpaTh MOAXOMSIIMA U3yYEHHBIH METOJ
JUIS PEUICHUs 331a4M, PACIIO3HABATh MaTeMaTu4yeckue (haKThl
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uH(popMaluuy, nH(pOpMaMOHHON 0e30IacHOCTH | U MaTeMaTH4YeCKHE MOJIEIN B MPUPOAHBIX M OOLIECTBEHHBIX
JUYHOCTH SBJICHUSIX, B HCKYCCTBE; YMEHHUE TMPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITUA  POCCUUCKOM W MHPOBOM
MaTeMaTU4YeCKON HayKu
OK 03. [IlnanupoBatrh | JIMUHOCTHBIE  pe3yiabTaThl  JAOKHBI  oTpaxkarh | [IP61. Bnagenue meromamu A0Ka3aTenbCcTB, alrOPUTMaMU
u peaIn30BbIBATh | B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHus 3adady; yMeHue (GopMyIHpoBaTh OMNpPEICIICHUS,
cOOCTBEHHOE - chOpPMHUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHUsSA, | aKCHOMBI W TEOPEMBI, TPHUMEHATh WX, MPOBOIUTH
npodeccuoHaIbHOe 3TUYECKOIO MTOBEJICHNUS; JIOKa3aTesIbHbIE PACCYKJIEHHUS B XO/€ pEeLICHUs 3a/1ay;

U JINYHOCTHOE pa3BUTHE,
HPEINPUHIMATEBCKYIO
JIeSTEIIbHOCTh

B npoQeCcCUuOHATBLHON
chepe, UCIIOJIb30BaTh
3HaHUS 10  TPaBOBOM
u (buHaHCOBOM
IpPaMOTHOCTH

B Pa3IMYHbBIX KU3HECHHBIX
CUTYyaIHsIX

- CHocOOHOCTh OLIEHWBATH CHUTYAIlMI0 M NPUHUMATH
OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHMWE JIMYHOIO BKJIaJa B
YCTOMUYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMTEISIM U
(W) ApyruM 4Wie€HaM CEMbH, CO3/JaHHI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO NPUHATUS LIEHHOCTEH CEMEMHOMN
)KU3HM B COOTBETCTBHHM C TPAAUIUSIMU HApOIOB
Poccuu;

MeranpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:
OsnaneHue YHUBEPCAITbHBIMHU PEryIsTUBHBIMU
NEUCTBUSIMU:

a) cCaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIBHO OCYLIECTBJIATh IO03HABATEIbHYIO
NeSATeTbHOCTh, BBIBIATH NPOOJEMBI, CTaBUTh U
bopmynupoBaTh COOCTBEHHBIE 3a/1auun B
0o0pa3oBaTeNbHON  JEATENbHOCTH M YKU3HEHHBIX
CUTyallUsIX;  CAMOCTOSITEIbHO  COCTaBIATH  IUIaH
pelieHus npoOIeMbl ¢ YUeTOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEANOUTEHUH; TaBaTh
OIICHKY HOBBIM CHUTYAITHsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U MPOSBICHUIO
IIUPOKOM OSPYIUIIUM B Pa3HBIX O0OJIACTAX 3HAHHM,
IOCTOSIHHO ~TOBBIIIATh CBOM  00pa3oBaTeNbHBIA H
KYJbTYPHBIH YPOBEHB;

IIOCTPOCHUC

[1P64. VYmenuwe omepupoBaTh TMOHATHAMHU:  (QYHKIUA,
HenmpepbiBHasE  (yHKUHMSA, TPOU3BOAHAs, MEpBOOOpa3Has,
ONpE/ENICHHBI HMHTErpaj; yMEHHWE HaxOIUTh IPOU3BOJHBIC
AIIEMEHTAPHBIX byHKIUH, UCIOJB3YS CIpaBOYHbBIE
MaTepHalibl; UCCIENOBaTh B MPOCTEUIINX CIydasx (yHKIHUU
HA MOHOTOHHOCTbH, HaXOJWUTb HAWOOINbIINE M HAHUMEHbIINE
3HA4YeHUs (DYHKIUI; CTPOUTh TpadUKd MHOTOWICHOB C
UCMOJIb30BAaHUEM  ammapara MaTeMaTHMYecKOro — aHaju3a;
PUMEHSTH TPOU3BOIHYIO MIPH PEIICHUH 3a/1a4 Ha IBUKCHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHBIE 33141 Ha HauOOJIbIINE
Y HalMEHbIIIME 3HAUYEHUs, Ha HaXOXJACHUE IyTH, CKOPOCTU U
YCKOpEHUs

[IPG5. VYmenue omnepupoBaTh MOHSATHSIMU: pallMOHAIbHAS
GbyHKLUsA, TOKa3zaTesnbHas (QYHKIUS, CTEMEeHHas (QYHKIuS,
JorapupmMuyecKas byHKIHS, TPUTOHOMETPUUYECKHE
¢byHKIMM, oOpaTHbIE (QYHKIHMH, YMEHHE CTPOUTH TIpaduKu
M3YyYEHHBIX (YHKIMH, UCTOIB30BATh IPa(UKK TPU U3YUEHUH
MIPOLIECCOB M 3aBUCUMOCTEN, MIPU PELICHUU 3a/1ad U3 APYTUxX
y4eOHBIX NMPEIMETOB M 33/1a4 U3 peallbHON JKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TPG6. YMeHue pemath TEKCTOBBIC 3aJaYd Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha TPOLEHTHI, JIOJIM W 4YacTU, Ha JBUKECHHUE,
paboTy, CTOMMOCTh TOBApOB M YCIYr, HaJlOTH, 3aJaydl U3
00sacTH ynpaBieHUs JUYHBIMA U CEMEHHBIMH (pUHAHCAMU);
COCTaBJIATh BBIPAKEHUS, YpPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBbl IO YCJOBHMIO 3a/Jayd, HCCJIEN0BaTh IOJTYYEHHOE




0) CaMOKOHTPOJIb:

UCIIONIb30BaTh  MPHUEMBl  pPeICKCHH s
CHUTYyaIlMH, BBIOOPA BEPHOTO PEILICHHS,

- YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH
PEILICHHS IO UX CHIDKECHUIO;

B) OMOIMOHAIBHBIA HHTEJUICKT,
c(OPMHPOBAHHOCTb:

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K
JNOCTIDKEHUIO  [eTM W yCHeXy,  ONTHMHU3M,
WHUIIMATHBHOCTh, YMEHHWE JCHCTBOBATH, HUCXOMIS W3
CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIOYAIOMICH CIIOCOOHOCTh IOHUMATh
SMOILIMOHATIBHOE COCTOSHUE JIPYTHUX, YYUTHIBATH €r0
MIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH

OLCHKHU

MpeIoIararoum

BBICTPaWBaTh OTHOUIEHHUS C JPYTMMHU JIIOJIbMH,
3a00TUTBCSI, TPOSIBIATE HMHTEPEC W  pa3pemarb
KOH(JIUKTBI

pelleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTAaTOB;
I[IP67. VYmeHue omnepupoBaTb HNOHITUSIMM:  CpEIHEE
apupmeTHyeckoe, MeauaHa, HauOoJblllee W HaUMEHbIIEe
3HAYEHMsI, pa3Max, IUCIEPCHs, CTAaHIAPTHOE OTKJIOHEHUE
YHUCIOBOr0 Habopa; yMEHHE W3BIIEKATh, UHTEPIPETUPOBATH
uHpOpMaLMIO,  TPEACTaBICHHYHO B  Tabiumax, Ha
auarpaMmax, rpaukax, OTPakarollyl0 CBOMCTBAa peajbHbIX
IPOIECCOB M SBJICHWH; NPEACTaBIATh HH(POpPMAIUIO C
MOMOILBIO TaOJIMII U AMarpaMM; UCCIIE0BaTh CTATUCTUYECKHE
JTAHHBIE, B TOM YHCIIE C IPUMEHEHUEM IrpauuecKux METOI0B
U DJIEKTPOHHBIX CPEJNICTB;

[1P68. Ymenue omnepupoBaTh MOHSATUSMU: CIYUYAUMHBIA OMBIT
U cilydaiiHOoe cOOBITHE, BEpOSTHOCTb CIy4allHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHUEM
rpaMuecKux MeETOJIOB; MPHUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEpPOATHOCTEH, KOMOWHATOpHBIE (aKThl U
bopMynbl NpU pelIeHUM 3a]ad; OLIEHUBATh BEPOSTHOCTH
peasibHbIX  COOBITHI;  3HAKOMCTBO  CO  CIly4yalHBIMU
BEJIMYMHAMHU; YMEHHE NPUBOIAUTH IIPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YMCET B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;

[1P614. YmeHnue BbIOMpaTh MOAXOASIIUN M3YyYEHHBIH METOJ
JUIS PELIeHUs 3a/1a4M, PacliO3HaBaTh MaTeMaTu4deckue (akThl
U MaTeMaTU4ecKHe MOJENIU B MPUPOAHBIX U OOIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE, YMEHUE NPHUBOJUTH IPUMEPHI
MaTe€MaTHYeCKUX  OTKPBITMM  pPOCCUHCKOM W MUPOBOU
MaTEMaTUYECKON HAYKH

OK 04. DdodextuHo
B3aMMO/IEHICTBOBATh

1 paboTaTh B KOJUICKTHUBE
U KOMaH e

JInuHOCTHBIE pe3yNbTaThl JOJKHBI OTPAKATh B YACTH:
LEHHOCTH HAyYHOr0 MO3HAHMS: OCO3HAHUE LEHHOCTHU
HAay4yHON JE€ATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYKD M  HCCIEAOBATEIBCKYIO0 JIESTEIBbHOCTh
VHIUBUYAJIBHO U B TPYIIIE

MeranpeamMeTHbIe PE3YAbTAThI JOJKHBI OTPAXKaTh:
OBiazicHUEe yHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU
JCUCTBUSIMU:

[1P61. Bnagenme meromgamMu J0Ka3aTeIbCTB, alTOPUTMaMHU
pemieHus 3aaa4y; yMmeHue (OpMYIMPOBATH OMNpEACTICHHUS,
aKCMOMBl M TEOPEMbI, MPUMEHATh HX, [POBOJIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1a4;

[IP67. VYmeHue omepupoBaTh MNOHITUSIMH:  CpEIHEE
apupmeTnyeckoe, MeanaHa, HauOoJbIlee W HaWMEHbIIEe
3HA4YeHUs, pa3Max, JUCIEPCHsl, CTaHAAPTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa, YMEHHE W3BJIEKATh, MHTEPIPETUPOBATH




0) cOBMECTHas I€SITEIIbHOCTD:

- TOHMMATh W  HCIONB30BaTh  IMPEUMYIIECTBA
KOMAaHTHOW ¥ MHAWBUIYaTbHON PaOOTHI,

- TpPUHUMATh eI COBMECTHOH JIEATEIhHOCTH,
OpraHW30BBIBAaTh U KOOPJIWHHUPOBATH JNEUCTBHS IO €€
JOCTUKCHUIO: COCTAaBIISITh IJ1aH JIeHCTBUH,
pacupenensiaTh poidd C y4eTOM MHEHHH YYaCTHHKOB
00CYXIaTh pe3yIbTaThl COBMECTHOU paboThI;
- KOOPJIMHHUPOBATH u BBITIOJIHSATH
B YCIIOBUSAX pealbHOTO,

1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;
- OCYWIECTBISITH ~ TO3UTUBHOE  CTPATETHUYECKOE
MOBEICHHE B PA3UYHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnazneHue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JICHCTBHUSMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATHh MOTUBBI M ApTYMEHTBI JPYTHX JIFOJICH TIPH
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

paboty
BUPTYaJIbHOTO

uH(popMalMio,  MpeACTaBICHHYH0O B  Tabinumax, Ha
auarpaMmax, rpaukax, OTpakarollyl0 CBOMCTBA pealbHbIX
MPOLIECCOB U SBJICHUM; TMpPEACTaBIATh HH(OpPMALUIO C
IIOMOUIbIO TAOJIUI] U JUarpamMm; UCCIEA0BaTh CTATUCTUUECKUE
JaHHbIE, B TOM YHCIIEe C IPUMEHEHHEM TpaduIecKX METOI0B
U 3JIEKTPOHHBIX CPEJICTB;

ITP68. Ymenue omepupoBaTh MOHATHUSAMHU: CIYYAWHBIA OIIBIT
U cioy4ailHOe€ COOBITHE, BEPOSTHOCTH CIYYAHOTO COOBITHS;
YMEHUE BBIYHCIATH BEPOATHOCTH C  HCIOJIb30BAHHUEM
rpaMUecKuX METOJOB; NMPHUMEHATh (OPMYIBI CIOXKCHHS WU
YMHOXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHbIE (aKThl U
dopMyJibl NpU pELIEHUH 3a7ay; OLIEHUBAThb BEPOSITHOCTU
peasibHbIX ~ COOBITHI;  3HAKOMCTBO  CO  CIy4yalHBIMU
BEJIMYMHAMHU; YMEHHE MPUBOIAUTH MPUMEPHI MPOSBICHUS
3aKOHa 00JBIINX yucen B IPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

I1P614. YMmeHue BbIOMpaTh MOIXOASIIMM HM3y4YE€HHBIH METOJ
JUTSL pellieHus 3aJjaui, paclio3HaBaTh MaTeMaTu4eckue (paxkThl
U MaTeMaTU4YeCKUe MOJEIH B MPUPOAHBIX U OOIIECTBEHHBIX

- NIpU3HABaTh CBOE IPABO U IIPaBO JPYTUX JIIOAECH HA | ABJICHUSAX, B HCKYCCTBE, YMEHHUE IIPUBOJUTH IPUMEPHI
OLIMOKH; MaT€MaTUYeCKUX  OTKPBITMM  POCCUHCKOM U MHUPOBOWU
- pa3BUBaThb  CHOCOOHOCT,  NOHHMMAaTh  MHp | MaTeMaTHYECKOW HayKH
C O3ULIUU JPYroro 4eja0BeKa
OK 05. OcymectBasate | JInuHOCTHBIE — pe3yabTaThl  JODKHBL  oTpaxkarh | [IP61. Bnagenue meromamu mo0ka3aTenbCTB, alTOPUTMaMHU
YCTHYI0O M THHMCBMEHHYIO | B YacCTH: 3CTETUYECKOIO BOCIIUTAHHUS: pemieHus 3a7a4y; yMmeHue (OpMYIMPOBATH OMNpEACTICHHUS,
KOMMYHUKAIUIO - 3CTETHUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUasl 3CTETUKY | aKCHOMBI W TEOPEMBI, IPUMEHATb HUX, IPOBOJMTH
Ha rOCYJapCTBEHHOM | ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, | JOKA3aTeNIbHBIE PACCYXIECHUS B X0JI€ peIlIeHus 3a/1a4;
A3BIKE Poccuiickoii | Tpyna u o0IIeCTBEHHBIX OTHOLICHHIA; [1P66. YMeHue pemath TEKCTOBBIE 33Ja4d Pa3HbIX TUIOB (B
Qdenepaii ¢ y4eTOM | - CIIOCOOHOCTb BOCHPUHUMATh pa3JIMYHbIE BHJBI | TOM YHCIIE Ha MPOLEHTHI, JOIM M 4YacTd, Ha JBUXKEHHE,
0coOeHHOCTeH UCKyCCTBa, TpPaJullMd W  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTb TOBapOB M YCIYyTr, HAJOTH, 3a/Jaydl U3
COLIMAJIBHOTO U JpYyrUX HApOJOB, OUIYIIaTh AMOILMOHAIBHOE | OOJIACTH YNPABICHMS JIMYHBIMH U CEMEHHBIMH (PMHAHCAMH);
" KYJbTYPHOIO | BO3JIEHCTBHE UCKYCCTBA; COCTaBJISITh BBIPAXKECHUS, YPAaBHEHMS, HEPABEHCTBA M MX
KOHTEKCTa - YOeXIEHHOCTh B 3HAYMMOCTU JUIS JIMYHOCTU | CHCTEMbI IO YCJOBUIO 33JayH, HCCIENOBATh IOJIY4YEHHOE

U 00IIecTBa OTEUECTBEHHOI0 U MHPOBOIO MCKYCCTBa,
ITHUYECKUX KYJIBTYPHBIX TpaauLMil

pelLlIeHNEe U OLIEHUBATh MPaBAONOJ00OHOCTh PE3yIbTATOB;
I1P68. YMeHue onepupoBaTh MOHATHIMM: CIyYalHBIA ONBIT
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¥ HapOJHOT0 TBOPYECTBA

MertarnpeMeTHbIe Pe3yabTaThl JOKHBI OTPaKaTh:
OBnaneHve YyHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU
JICUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBIATH
BO Bcex c(hepax KU3HU;

- pacrno3HaBaThb HeBepOallbHbIE CpEACTBAa OOILEHUS,
MIOHUMATh 3HAuUCHUE COIMATTLHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTYyallun
U CMSTYaTh KOH(JIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C MCITOJIb30BAaHUEM SI3BIKOBBIX CPEICTB

KOMMYHHKallUH

U cilydaiiHoe coObITHE, BEpOSTHOCTh CIy4alHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCIIOJb30BAHMEM
rpaMuecKux METOJOB; NPUMEHATh (OPMYJIbI CIOXKEHHUS U
YMHOXXEHHUSI BEpPOATHOCTEH, KOMOMHATOpHbIE (aKThl U
GopMynbl NpU pelIeHUM 3a]ay; OLIEHUBAThb BEPOSTHOCTH
peaibHbIX  COOBITHH;  3HAKOMCTBO  CO  CIy4yalHBIMU
BEIMYMHAMHU; YMEHHME IMPUBOIUTH IIPUMEPHI IPOSBICHUSA
3aKOHA OonbIINX qucesn B IIPUPOJIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

I1P614. Ymenue BbIOMpaTh MOAXOASIIUN M3YyYEHHBIH METOJ
JUIS PELIeHUs 3aa4M, PacliO3HaBaTh MaTeMaTudeckue (akThl
¥ MaTeMaTU4YEeCKHE MOJETH B MPUPOAHBIX W OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHUE IPHUBOIUTH IPHUMEPHI
MaTE€MaTUYeCKUX  OTKPBITMM POCCUMCKOM W MHUPOBOHU
MaTEMaTHYECKON HAYKU

OK  06. IIposBisaTh
IpaXAaHCKO-
NaTPUOTHYECKYIO
HO3HLIHUIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE  IIOBEICHUE
Ha OCHOBE TPAJAMIIMOHHBIX
POCCUMCKUX JIyXOBHO-
HPABCTBEHHBIX

LIEHHOCTEH, B TOM 4YHCIIE
C y4eToM TapMOHH3aluu
MEKHALIMOHAJIbHBIX

U MEXPETUTHO3HbIX
OTHOLICHUH, TPUMEHSATH
CTaH/apThI
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JImgyHOCTHBIC PE3YIbTAaThL JOJIKHBI OTpaXaTb
B 4aCTH:

- TpaXXJIaHCKOI'O BOCIIUTAaHHA: IIPHUHATHC
TPAAUIUOHHLIX HAIIMOHAJIBHBIX, O6IJ.I€‘ICJ'IOBC‘-I€CKI/IX
TYMaHHUCTUUYCCKUX

" ICMOKPAaTUYICCKUX LICHHOCTGfI;

-IIaTPUOTHUYCCKOT'O BOCIIMTAHUSA:

OCHHOCTHOC OTHOIIICHHUEC K TOCYydapCTBECHHBIM

CHUMBOJIaM, UCTOPUUYECKOMY U IPUPOJIHOMY HacleuIo,
NaMsTHUKaM, TpaIULIUIM HapoJ0B Poccun,
noctmxkeHusiM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHAX U TPYIE;

MeramnpeaMeTHbIe pe3yJabTaThl JOJKHBI OTpaXKaTh:
Osnajenue YHUBEPCATbHBIMU PEryIATUBHBIMU
NEUCTBUSIMU:

B) OSMOLMOHAJIBHBIA HMHTEIUIEKT, MPEeANOoararomni
c(hopMUPOBAHHOCTD:

-CaMOCO3HAaHMS, BKJIFOYAIOLIETO CIOCOOHOCTH

IIOHMMATh CBO€ HMOLMOHAIBHOE COCTOSIHHE, BHIETh
HalpaBJICHUs] Pa3BUTHSI COOCTBEHHOM AMOIMOHAIBHOM

I1P61. Bnagenue MeromamMu JOKa3aTeNbCTB, aJITOPUTMaMU
pemieHust 3aaay; yMmeHue (OpMyIHpOBaTh OIpEeSICHHs,
aKCHOMBI M TEOPEMBI, TPUMEHSTh WX, MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCY)KICHHS B XOJI€ PELICHUS 3ajiay;

[1P66. YMeHue pemath TEKCTOBBIE 33Ja4d pa3HbIX TUIOB (B
TOM 4YHCJ€ Ha HNpPOLEHTHI, JOJIM W YacTH, Ha JABHXKEHHE,
paboTy, CTOMMOCTb TOBApOB M YCIYyT, HAJOTH, 3a/Jaddl W3
00J1acTH yNpaBJIeHUs JUYHBIMU U CEeMEHHBIMU (pUHAHCAMH);
COCTaBJIATh BBIPAKEHUS, YpPAaBHEHHs, HEPaBEHCTBA W WX
CHCTEMBI TIO YCIIOBHIO 3a/laud, MCCIIEOBaTh IOJyYeHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
[IP67. VYmeHue onepupoBaTb HOHATHSAMH:  Cpe/IHEe
apudmernyeckoe, MeauaHa, HauOoJsplliee W HaMMEHbIIEEe
3HAYEHUs, pa3Max, JUCIEPCHUs, CTaHJIAPTHOE OTKIOHEHUE
YHUCIIOBOTO Habopa; yMeHHEe H3BJIEeKaTb, MHTEPIPETUPOBATH
uHpOpMallMIO,  TPEACTaBIE€HHYHO B  Talbiumax, Ha
auarpammax, rpaukax, OTpaskarollyl0 CBOMCTBA pealibHbIX
NpPOIECCOB M SIBJICHUH; MPEACTaBIATh HHPOPMAIUIO C
IIOMOIIIBI0 TaOJINII
U JMarpaMM; HCCIEOBAaTh CTAaTHCTUYECKUE JaHHbBIE, B TOM
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chepsl, OBITh YBEpEHHBIM B ce0e;

- CaMOperyJIMpPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOIIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CIIOCOOHOCTH aJanTupoBaThcs K
SMOILIMOHATBHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAlLIUU, BKIIOYAIOUICH CTpemiieHue
K JIOCTIDKCHUIO IEeTM U  yCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, yMEHHUE JCHCTBOBATh, HUCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh
OMOIIMOHAIBHOE COCTOSIHUE JPYrUX, YYHUTHIBATH €ro
IPU OCYILIECTBICHHUH KOMMYHUKAIIUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEIKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH
BBICTPaUBaTh OTHOIICHHS
C APYTUMU JIOJbMU, 3a00TUTHCS, TIPOSBIATH UHTEPEC U
paspeniath KOH(IUKTHI

yucie ¢ IPUMEHEHUEM
AIIEKTPOHHBIX CPEACTB;
[TP68. Ymenue omepupoBaTh MOHATHUSMHU: CIYYAWHBIA OIIBIT
U cioy4dailHOe COOBITHE, BEPOSTHOCTH CIIYYailHOTO COOBITHS
YMEHUE BBIYHCIATH BEPOATHOCTH €  HCIOJIB30BAaHHUEM
rpaUYecKuX METOAOB; MPUMEHSITH (GOPMYIBI CIOXKEHUS W
YMHOXEHUSI BEPOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
bopMynIbl TIpH pEIIeHUH 3a]ad; OLIEHUBATh BEPOSTHOCTH
peaslbHbIX  COOBITHI;  3HAKOMCTBO  CO  CIy4yalHBIMU
BEIMYMHAMU; YMEHHE NPHUBOAUTH MPUMEPHI TMPOSBICHUS
3aKOHa 00JBIINX yucen B IPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

[1PG14. YmeHue BbIOUpaTh MOAXOASIIUN H3yYECHHBIA METO[
JUIS PEUICHUs 33/1a4M, PACIO3HABAaTh MaTeMaTU4ecKue (haKThl
U MaTeMaTH4YecKhue MOJENU B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE TMPUBOJIUTH MPUMEPHI
MaTeMaTU4YeCKUX  OTKPBITMM  pPOCCUHCKOM U  MHUPOBOU
MAaTE€MaTUYeCKON HayKH

rpadguyeckux  METOJOB U

OK 07. CogpeiicTBoBaTh

COXpaHEHHIO
OKpYKaroIien Cpenbl,
pecypcocOepekeHuIo,

MPUMEHSITh 3HAHUSA

00 H3MEHEHUM KJIUMaTa,
NPUHIUIBL  OEPEIKITMBOTO
IPOM3BOJICTBA,

3¢ dexTHBHO AeicTBOBAThH
B Ype3BbIYATHBIX
CUTYyaIHsIX

JIngHOCTHBIE ~ PE3yNbTATBl  JOJKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AKTMBHO€ HEINPUATUE NEUCTBUH, NMPUHOCAIIUX BPE
OKpYKaroIlei cpese;

- YMEHHME  IIPOrHO3UPOBATH
DKOJIOTUYECKHE  IOCIEICTBUS
JIEHCTBUM, NIPEAOTBPALLATD UX;

- pacIIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOU

OTpaXxXaTb

HeOIaronpusITHoIE
pEeANPUHUMAEMBIX

HaIpaBJICHHOCTH;
MeranpenMeTHbIE PEe3yJbTaThl JOJKHBI OTpa)XaTh:
OBnajneHue YHUBEPCATbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU )IeﬁCTBHHMPI:

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- paspabaTbiBaTh  IUIAaH  pEIIEHHS  MPOOJIEMBI
C YUCeTOM aHaJinu3a NMCIOLIIUXCS MaTCpraJIbHBIX

U HeMaTepUaIbHBIX PECYPCOB;
- OCYHIECTBJISITh LI€JICHANIPABICHHBIM MOUCK MEpeHoca

I1P61. BrnageHue MeTomaMu J10Ka3aTeNbCTB, aIrOPUTMAMU
pelieHus 3aaad; yMmeHue (OpMYIMpPOBATH OIPEACICHHUS,
aKCUOMBl M TEOPEMBI, IPUMEHATb HX, IPOBOJUTH
JI0Ka3aTeIbHbBIC PACCYKICHUS B XOJ€ PELICHUS 3a/ay;

I1P64. YMeHue onepupoBaTh MOHATUSAMHU: (YHKLUA,
HenpepblBHasE  (QyHKUHMSA, TPOU3BOAHAs, MepBOOOpa3Hasi,
ONpECIICHHBI HMHTErpajg; yMEHHWE HaxOIUTh IPOU3BOJHBIE
AJIEMEHTaPHBIX GbyHKIUH, UCIIOJNB3Ys CIIPaBOYHbIE
MaTepHalibl; UCCIEeIOBaTh B MPOCTEUIINX ciaydasX (yHKLIHUU
Ha MOHOTOHHOCTbH, HaXOJWTb HAaWOOJbIINE M HAHUMEHbILNE
3HAa4eHUs (YHKIUI; CTPOUTH TIpadUKd MHOTOUWIEHOB C
UCIOJb30BaHUEM  almapara MaTeMaTHYeCKOro — aHaju3a;
IIPUMEHSTH POU3BOAHYIO IIPU PEILIEHUH 33]a4 Ha JABH)KEHUE;
pelaTh NpaKTUKO-OPUEHTUPOBAHHbBIE 33/]aul Ha HauOOJIbIIINe
Y HaVMEHbILIME 3HAUYEHUs, HA HaXOXKACHUE IIyTH, CKOPOCTU U
YCKOpEHHUs

I1P65. YmeHue onepupoBaTh HOHSATHSAMH: pPallMOHAIbHAs
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CpenCTB u croco0oB JIefcTBUA
B IIPO(HECCHOHATILHYIO CPEy;

- YMeTh TEPEHOCUTb 3HAaHHUS B II03HABATEJIBbHYIO
Y TIPAKTHYECKYIO 00JIACTH KU3HEACITSITbHOCTH;
OBnajeHne YHUBEPCATbHBIMA KOMMYHHKATHUBHBIMH
JCUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- TpejyiaraTh HOBBIE IPOCKTHI, OICHUBATh HJEH
C TMO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYCCKOU
3HAYHUMOCTH;

OBnaneHue YHHUBEPCATbHBIMU PEryIsaTUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaThb OIICHKY HOBBIM CHUTYyallUsM, BHOCHTH

KOPPEKTUBBI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaToB LENIM

byHKIMSI, TOKa3zarenbHas (YHKIUSA, cTeneHHas (QyHKIus,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKUE
byHKMH, oOpaTHbIE (YHKIUH; YMEHHE CTPOUThH TpaduKu
W3YYCHHBIX (DYHKIUH, UCTIONB30BaTh TPapUKU MPU H3yUSCHUN
MIPOLIECCOB M 3aBUCUMOCTEH, MPU PEHICHUU 3a/1ad U3 APYTUx
y4eOHBIX MPEIMETOB M 33/1a4 U3 peallbHOW JKU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIY BEJIMUYUHAMU;

[1PG6. YMeHue pemiaTh TEKCTOBBIE 3aJa4l Pa3HbIX TUIOB (B
TOM YHCJE€ Ha TMPOLEHTHI, JIOJIM W 4YacTU, Ha JBUKECHHUE,
paboTy, CTOMMOCTh TOBApOB M YCIYr, HAJOTH, 3aJaddl W3
o0nacTu ynpaBJieHHs] JTUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPAKEHUS, YpPAaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBl IO YCJOBHIO 3a/ayd, HCCJIENOBaTh IOIYYEHHOE
pelIeHNEe U OIEHUBAThH MPABAONOJOOHOCTh PE3YIbTATOB;
[1PG14. YmeHue BbIOUpaTh MOAXOASIIUN H3yYECHHBIA METO[
JUIS PEUICHHUs 33/1a4M, PACIO3HABATh MaTeMaTU4eCcKue (haKThl
U MaTeMaTH4ecKHue MOJENU B MPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSAX, B WCKYCCTBE, YMEHUE WPHUBOIUTH IPUMEPHI
MaTe€MaTU4YeCKUX  OTKPBITMM  pPOCCUHCKOM U  MHUPOBOU
MAaTE€MaTUYeCKON HAyKH

1K 1.2. Ananu3upoBaThb
¥ PACCUUTHIBATH
MaTepHabl
T€0Ie3MUECKUX CHEMOK

JIMYHOCTHBIE PE3YIbTATHL JOJI2KHBI OTpaXxXaTb
B HaCTH: JyXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHHA:
- C(bOpMHpOBaHHOCTB HPAaBCTBCHHOI'O CO3HaHM4,

ATUYECKOTO TTOBEACHUS;
- CIIOCOOHOCTH OIICHWBATH CUTYAllMI0 M TMPUHUMATH
OCO3HAHHLIE PELICHUS, OPUEHTHUPYICh Ha MOPaJbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHWE JIMYHOIO BKJIaJa B
YCTOHYHMBOTO OyIYIIEro;

- OTBCTCTBCHHOC OTHOHICHHUC K CBOHMM POJUTCIIIM H
(unmu) IpYrUM 4JI€HaM CeMbH, CO3/IaHHUI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHS IIEHHOCTEW CEMEWHOU
JKU3HU B COOTBCTCTBUM C TpaaulludMHU HapoOAOB
Poccnu;

MeranpeamMeTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

HOCTPOCHHUE

I1P61. BrnageHue MeromaMu J10Ka3aTeNbCTB, alrOPUTMAMU
pelieHus 3adad; yMeHue (QOopMyIMpOBaTh ONPEIEIICHUS,
aKCUOMBI M TEOPEMbI, IPUMEHATH HX, I[POBOJUTH
JTIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIlIeHUs 3a/1ay;

I1P65. Ymenue onepupoBaTh MOHATHUSAMH: pPallMOHATIbHAs
byHKIMA, MoKa3aTenbHas (QYHKIUSA, cTerneHHas (QyHKIuS,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPUUECKHE
¢byHKIMM, oOpaTHbIE (YHKIHMHM;, YMEHHE CTPOUTH TIpaduKu
M3yYEHHBIX (YHKIMH, UCIOIB30BATh TPa(UKK TPU U3YUEHUH
MIPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUU 3a/1ad U3 APYTUX
y4eOHBIX NMPEIMETOB M 33/1a4 U3 peallbHON JKU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIY BEIUUNHAMU;

[1P611. Ymenue omnepupoBaTh MOHATUSAMH: JABIKEHHE B
MPOCTPAHCTBE, TOAO00HBIE (UTYpel B  TPOCTPAHCTBE;
UCIIOJIB30BAaTh OTHOLICHUE IUIOIIAJEH IIOBEPXHOCTEH H
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Osnanenue YHHUBEPCAIbHBIMU PEryJIATUBHBIMU
JICHCTBUSIMU:

a) CaMOOpraHu3aLus:

- CaMOCTOSITEJIBHO OCYIIECTBIATh I103HABATEIBHYIO
NeSTEIbHOCTb, BBIIBIATH MPOOJEMBbI, CTaBUTb U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
0o0pa30BaTeNIbHOW  JIEATEIBHOCTH M JKU3HEHHBIX
CUTyallUsIX;  CAMOCTOSITEIBHO  COCTaBJATH  ILIaH
peleHus NpoOJIeMbl ¢ YU€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEIIOYTCHH; 1aBaTh
OLICHKY HOBBIM CUTYaLlUsIM;

CHOCOOCTBOBaTh  (JOPMHPOBAHUIO M IMPOSIBICHUIO
HIMPOKOM SPYAMLMU B pa3HbIX 00JacTsAX 3HaHUM,
[IOCTOSSHHO IOBBIIIATH CBOM 0OOpa3oBaTeNbHBIM U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

UCMOJb30BaTh NpUEeMbl pediaekcuu JUid  OLIEHKU
CUTYyalluu, BBIOOpa BEPHOTO PELLICHUS;

- YMETh OLICHMBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD
peLIeHUs 110 UX CHIXKEHHIO;

B) OMOLMOHAIBHBIM HHTENJIEKT, IPEeANoaraloui
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHUI0  LeMM U YCHexy,  ONTHUMH3M,
WHUIMAaTUBHOCTh, yYMEHHUE JEHCTBOBATh, HCXOAS U3
CBOMX BO3MOXHOCTEM.

- OMIAaTWH, BKJIIOYAIONIEW CHOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE MAPYTUX, YYUTHIBATH €0
IPU OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLMAJbHBIX HABBIKOB, BKIIOYAIOUIMX CHOCOOHOCTH|
BHICTpAaUBaTh  OTHOLIEHUS €  JPYTMMH  JIIOJIbMH,
3a00TUTHCS, TPOSIBIATH HHTEPEC M pa3zpeniatb KOHPIUKTHI

00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

IIP612. VYmeHHe BBIYUCIATH TI'E€OMETPUYECKHE BEIUYMHBI
(muHa, yroj, IUIomanab, 00beM, IUIOMAIb IMOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHbIE (DOPMYJIIBI U METOJIBI;

[TP613. YMeHune omepupoBaTh MOHATHUSAMH: MPSIMOYTOJIbHAsS
CUCTEMA  KOOpJAMHAT, KOOpAMHATBl  TOYKH,  BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJI MEXKIY
BEKTOpaMM, CyMMa BEKTOpOB, IIPOU3BEICHHE BEKTOpa Ha
YHCII0; HAXOAWTh C T[OMOIIBI0 H3YYEHHBIX (POpMyI
KOOpJMHAThl CEPEIUHbl OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOYKaMH;

[1P614. YMeHue BbIOMpaTh MOAXOASIIUN W3YYEHHBIH METOJ
JUTSL peLlIeHUs 3a/1ayM, paclo3HaBaTh MaTeMaTHUeCKUe (aKThI
U MaTeMaTHMYeCKUE MOJEIU B MPUPOJHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE; YMEHHE TIPUBOIUTH TPUMEPH]
MAaTE€MaTUYeCKUX  OTKPBITHM  POCCHMCKOM U  MHPOBOM
MaTeMaTHYeCKOW HayKu

IIK 1.3. [IpousBoauTh
pa30MBKy HA MECTHOCTH

JImuHOCTHBIE ~ pe3ynbTaThl  JOJDKHBI  OTpaXkaThb

B 4aCTU: JyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

[IP61. Bnagenue meromamu J0Ka3aTeNIbCTB, alTOPUTMaMHU
pemieHust 3aaa4y; yMmeHue (OpPMYIHPOBATH ONPEACTICHHUS,
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3JIEMEHTOB
JKEJIE3HOJOPOKHOIO ITyTH
Y UCKYCCTBEHHBIX
COOPYXEHHM JJIst
CTPOUTEIIBCTBA KEJIE3HBIX
Jopor

- c¢hOpMHUPOBAHHOCTH
ATUYECKOI0 IIOBEJICHUS;
- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M TNPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHWE JIMYHOI'O BKJIaJa B
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM DOAMTEISIM M
(unmu) IpYruM 4iI€HaM CeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHUS LEHHOCTEW CEMEWHOMU
JKU3HU B COOTBETCTBHUM C TPaguUUsAMH HapOJOB
Poccuu;

MeranpeamMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnanenue YHUBEPCATbHBIMHU peryJIsTUBHBIMH
NEeNCTBUSIMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEIbHO OCYLIECTBJIATh IO3HABATEIbHYIO
JeSATeTbHOCTh, BBIBIATH NPOOJEMBI, CTaBUTh U
dbopmynupoBath COOCTBEHHBIE 3a/1a4u B
o0pa3oBaTeNbHON  JEATEIBHOCTM U YKU3HEHHBIX
CUTyallUsIX;  CAMOCTOSITEJIbHO  COCTaBJIATh  IUIAH
pelieHus npoOaemMbl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEANOUTEHUH; TaBaTh
OIICHKY HOBBIM CHUTYAIIUsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U MPOSBICHUIO
IUPOKOW JPYIUIMA B Pa3HBIX O00JIACTAX 3HAHHM,
MOCTOSSHHO TOBBIIIATH CBOW  OOpa30BAaTENbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MPHEMbl peQuieKCHH s
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OIICHHBATh PUCKH M CBOEBPEMEHHO NTPUHUMATH
pELIeHUS IO UX CHUKEHUIO;

B) OMOIMOHAIbHBIA HMHTEJUIEKT,
c(hOpPMUPOBAHHOCTE:

HPABCTBCHHOI'O CO3HaHus,

HOCTPOCHUE

OLCHKHU

MpeIoararouymn

aKCMOMBl M TEOpPEMbl, IPUMEHSTh MX, IPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1a4;

ITP65. VYmenue omnepupoBaTh MNOHATHAMU: pPalMOHAIbHAS
¢byHKUMs, TOKa3arenbHas (QYHKIUS, CTENEeHHas (QYHKIUS,
JorapupmMuyuecKas GbyHKLHSA, TPUTOHOMETPUUYECKHE
¢bynkuuu, oOpaTHble (QYHKIUH; YMEHUE CTPOHUTH TpaduKH
M3y4eHHbIX (YHKIUH, UCIOIb30BATh IPa(GUKU MPU U3YUYEHUH
IIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELICHUU 3a/ad U3 APYTUX
y4eOHBIX NMPEIMETOB M 33a4 U3 PeaIbHOM JKU3HU; BBIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TPG8. YMmeHue onepupoBaTh MOHATHSAMH: CIy4aWHBIM OMBIT
U cly4ailHOe COOBITHE, BEPOSTHOCTH CIIYYAHMHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTh C  MCIOJIb30BaHHEM
rpaMUecKuX METOJOB; NMPHUMEHATh (OPMYIBI CIOXKCHHUS WU
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHble (aKTbl U
dopMyJibl TpU pPELIEHUH 3a7ad; OLIEHUBAThb BEPOSITHOCTU
peanbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4alHBIMHU
BEJIMYMHAMHU; YMEHHE NPUBOIUTH MPUMEPHI MPOSBICHUS
3aKOHa 60IBIINX yucel B IIPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP611. YmeHnue omnepupoBaTh MOHATUSAMH: JBMKEHHE B
IPOCTPAHCTBE, MOAOOHBIE (QUIYpHl B  NPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHHWE IUIOIIAJAEH MOBEPXHOCTEH U
00BeMOB NMOJOOHBIX GUTYp MPH PEIICHUHN 3a/1aY;

[1P612. VYMeHHMe BBIUUCIATH TEOMETPUYECKHE BETHMUYMHBI
(mmuHaA, yroj, IUIOmanab, OO0bEeM, IUIOMAIh IMOBEPXHOCTH),
UCTIOJIb3YS U3yYeHHbIE (DOPMYJIIBI U METOJIBI;

[1P613. YmMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS
CUCTEMA  KOOpJAMHAT, KOOpAMHATBl  TOYKH,  BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJI MEXIY
BEKTOpPaMM, CyMMa BEKTOpPOB, IPOM3BEICHHME BEKTOpa Ha
YHUCJIO; HAXOAUTh C TOMOINBIO HM3yYEHHBIX (opmyI
KOOpJMHATBl CEPEIUHBl OTPE3Ka, PACCTOSIHUE MEXKAY IBYMS
TOUYKaMU;

I1P614. Ymenue BoIOMpaTh MOIXOASIIMI M3YUYECHHBIH METOJ
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BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMIICHHE K
JOCTHUIKCHHUTIO ueiun )41 ycnexy, OIITUMMU3M,
WHUIIMATUBHOCTh, YMEHHE JICWCTBOBAaTh, HCXOJs W3
CBOMX BO3MOKHOCTEH.

- OMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh HOHUMATH
OMOLIMOHAJIBHOE COCTOSHHUE APYIUX, YYHUTHIBATL €r0
IIPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH

JUId PELIeHus 3aa4yM, Paclio3HaBaTh MareMaTudeckue (akThl
U MaTeMaTU4YeCKUe MOJEITH B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHUE IPHUBOIUTH IIPUMEPHI
MAaTE€MaTUYeCKUX  OTKPBITMM POCCUHCKOM W  MHUPOBOHU
MaTEeMaTHYECKON HAYKU

BBICTPaWBaTh OTHOUICHHWS C JPYTHMMHU JIIOJIbMH,

3a00THTBCS, TMPOSBISATH HMHTEPEC W  pa3peniath

KOH(JINKTHI
1K 3.3. JInyHOCTHBIE ~ pe3yabTaThl  JOKHBI  oTpaxkarb | [IPO1. BnaneHume meTomamMum 10Ka3aTenbCTB, aarOpUTMaMH
Kontponuposatb B YaCTH: [yXOBHO-HPABCTBEHHOT'O BOCTIMTAHHUSI: pemieHust 3aaa4y; yMmeHue (OPMYIHPOBATH ONPEACTICHHUS,
COCTOSIHHE PEJIbCOB, - c(hOPMHPOBAaHHOCTh  HPAaBCTBEHHOTO CO3HAHMA, | aKCHOMBI M TEOPEMbI, MPHMEHATH WX, I[POBOJHUTH
3JIEMEHTOB 3TUYECKOTO TIOBEICHHUS; JIOKa3aTeIbHBIC PACCY)KICHHS B XOZ€ PEIICHHS 3a]1ay;

KEJIE3HOIOPOIKHOTO ITyTH
U COOPYKEHHM C
UCIIOJIb30BaHNEM
AUATrHOCTHUYCCKOI'O
o0opymoBaHus

- CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M TNPUHUMATH
OCO3HAHHBIE PEIICHHS, OPUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHMWE JIMYHOTO BKJIaJa B
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM U
(unu) IpYrUM 4JI€HaM CeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHS IIEHHOCTEW CEMEWHOMU
JKU3HU B COOTBETCTBUM C TPAJUUUIMH HapOJOB
Poccun;

MeranpeameTHblie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnaneHue YHUBEPCATHHBIMHU PETYISITUBHBIMU
JEUCTBUSIMU:

a) caMOOpTaHMU3aIIUS:

- CaMOCTOSITEJIBHO OCYILIECTBJISATh IO3HABATEIbHYIO

HOCTPOCHHUE

ITP65. VYmeHnue onepupoBaThb HOHATHUSAMM: pPalMOHATbHAs
¢byHKIMA, TMOKa3aTenbHas (QYHKIUS, cTerneHHas (QyHKIUS,
JorapupmMuyecKas byHKIHS, TPUTOHOMETPUUECKUE
¢byHKIMK, OoOpaTHbIE (QYHKIMHM;, YMEHHE CTPOUTH TIpauKu
M3y4eHHBIX (YHKIMH, UCIOIb30BATh IPaUKU MPU U3YUYEHUH
MIPOLIECCOB M 3aBUCUMOCTEN, NIPU PEIICHUU 3a/1ad U3 APYTUx
yueOHBIX NMPEIMETOB M 33/1a4 U3 peaIbHON JKU3HU; BBIpAaXaTh
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TP66. YMeHue pemath TEeKCTOBBIE 3aJa4d Pa3HBIX TUIOB (B
TOM YHCJE€ Ha TPOLEHTHI, JIOJIM W 4YacTU, Ha JBUKECHHUE,
paboTy, CTOMMOCTh TOBApOB M YCIYr, HaJOTH, 3aJaydl U3
o0nacTu ympaBJeHHs] JUYHBIMU U CEMEMHBIMU (PUHAHCAMM);
COCTaBIIAITh BBIPAXKCHMS, YPABHEHMs, HEpPABEHCTBA M HX
CUCTEMBl IO YCJOBHMIO 3a/Jayd, HCCJIENOBaTh IOIYYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;

NEeSITeNIbHOCTh, BBIABIATH MpoOiembl, cTraButh U | [IP68. YMmeHnue omepupoBaTh MOHSATUSIMU: CIydailHBIA OIBIT
dbopMynupoBaTh COOCTBEHHBIC 3a7a4u B | M CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS;
0o0pa30BaTeNbHOW  JIEATEIBHOCTH M JKU3HEHHBIX | YMEHHME BBIYMCIATH BEPOSTHOCTb C  HCIOJIb30BAHUEM
CUTYallUsX; CaMOCTOSITENIbHO  COCTaBJATh  IUJIaH | rpaHuyuecKuX METOAOB; MPUMEHSATh (POPMyIBI CIOXKEHUS M
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pelieHus npoOIeMbl ¢ Y4eTOM MUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEIIOUYTCHH; 1aBaTh
OILICHKY HOBBIM CUTYallUsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHUIO U  MPOSBICHUIO
HIMPOKON SpYAUIMK B pa3HbIX 0OJacTSIX 3HaHUH,
IIOCTOSIHHO IOBBIIIATh CBOM OOpa3oBaTeNbHBIM U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPHEMbl peduieKCHHu s
CUTYaIlH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
pelIeHus 1Mo UX CHUKEHUIO;

B) OSMOIMOHAIBHBIA HMHTEJUIEKT,
c(hopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMM, BKIIIOYAOIIEH CTpEMIICHUE K
JOCTMKEHUI0O  LeJId U YCIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE JIeWCTBOBAaTh, HCXOJs H3
CBOMX BO3MOXHOCTEM.

- OMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh TMOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0
MIPU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COTNEPEKUBAHUIO;

- COIIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH

OLIEHKU

MpeArnoJIararo i

BBICTpAauBaTh OTHONICHHS C JPYTMMH JIIOJIbMH,
3a00TUTHCSI, TPOSIBIATE MHTEPEC U  pa3pemaTh
KOH()JIMKTBI

YMHOXEHUSI BEPOSATHOCTEH, KOMOHMHATOpHbIE (aKThl U
dbopMyInbl TpU pPEHICHUHW 3a7ad; OICHUBATh BEPOSITHOCTHU

peanbHbIX  COOBITMH;  3HAKOMCTBO  CO  CIy4YalHBIMHU
BEJIMYMHAMU; YMEHHE IIPUBOAUTH IIPUMEPHI IPOSBICHUS
3aKOHa 60bIINX qucen B IPUPOIHBIX

¥ OOILECTBEHHBIX SIBICHUIX;

[IP611. YMeHue omepupoBaTh MOHATUSMH: IBIKCHHUE B
IPOCTPaHCTBE, TMOJAOOHBIE (GUTYpHl B  IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLICHHME IUIOIIAJAEH IOBEPXHOCTEH U
00BeMOB OAOOHBIX (DUTYp TPU PEHICHUH 33/1a4;

I1P612. VYMmeHHe BBIUUCIATH T€OMETPUUYECKHE BEIHMUYMHBI
(nmuHa, yroj, IIomaas, 00bEeM, IUIOMIAAb IOBEPXHOCTH),
UCIOJIb3Ys U3yYeHHbIE (DOPMYJIIBI U METO/IBI;

I1P613. YmMeHue omnepupoBaTh MOHATUSAMU: MNPSIMOYIOJIbHAs
CUCTEMA  KOOpAMHAT, KOOpIMHATBl  TOYKH,  BEKTOD,
KOOPJMHAThl BEKTOPA, CKASIPHOE MPOU3BEICHUE, YTOJI MEXKIY
BEKTOpPAMM, CyMMa BEKTOpOB, IPOMU3BEACHHME BEKTOpPAa Ha
YHUCII0; HAaXOAWTh C IOMOLIBI0 H3Y4YEHHBIX (QOpMyT
KOOpJMHATBl CEPEIUHBl OTPE3Ka, PACCTOSHUE MEXKIY IBYMs
TOYKaMH;

I1P614. YMmeHue BbIOMpaTh MOJIXOASIINN HM3y4YE€HHBIH METOJ
JUTSL pellieHus 3aJjaui, paclio3HaBaTh MaTeMaTu4eckue (paxkThl
U MaTeMaTU4YeCKUe MOJEIH B MPUPOAHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B MCKYCCTBE; YMEHUE NPHUBOJUTH IPUMEPHI
MaT€MaTUYeCKUX  OTKPBITMM POCCUHCKOM U  MHUPOBOU
MaTE€MaTUYeCKON HAyK1
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2. CTpykTypa u coaep:xkaHue 0011eo0pa3oBaTe/bHON AN CHUNIIHHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bun y4yeoHoii padoThl Oovem ¢
yacax*
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 255
B T.4.
OcHoBHOE coep:kaHue 217
BT. U..
TeopeTuyeckoe o0yueHue 131
IIpogeccuonaabHO - OPUEHTHPOBAHHOE COlepPIKAHUE (COAepPKaAHUe 86
NPUKJIATHOTO MOIYJIs1)
CamocrosiTesibHas padoTa 14
IMpomexyTouHnasi arrecTamus (3K3aMeH) 24
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COlePKaAHHE 40%
Oobsi3aTesqIbHAS YACTH 148
BapuaruBHasi yactb 107




2.2. TemaTnyeckui mjiaH u coaecpikaHue NUCHUINJIUHDBI

Conep:xxanue yuye0HOro marepuaja (0CHOBHOe M MPodeccHOHAILHO

HaumeHnoBaHue pa3jesoB u . O6bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIAJTHON 4acoB | KOMIETEHIHH
MOYJIb (IIPH HAJTHYUU)
1 2 3 4
OcHOBHOe co/Iep:KaHue

Pa3nea 1. IloBTopenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. CopepxaHue yueOHOro MaTepuaia 2

Lenb u 3anaun mateMaTtuku | Llens W 3amauM MaTeMaTWKH NPH OCBOCHHWHU CIICIHMABHOCTH. ba3oBble 3HaHUS U

IIPY OCBOCHUHU YMEHHUS 10 MaTeMaThKe B NPOQECCHOHATIBHONM M B NMOBCEAHEBHOM JEATEIBHOCTH.

CIIELIMAJIBHOCTHU. MHoxecTBO, oOmnepauuMyd HaJd  MHOXXECTBaMH, JAuarpaMmbl  Oinepa-Benna.

MHoxecTBa  JIOTHKA Hcnonp30BaHNE TEOPETUKO-MHOKECTBEHHOI'O amnmnapara s ONUCaHMs PeabHBIX
IIPOLIECCOB U SIBJIEHUM B IPO(ECCUOHATIBHON JIEATENbHOCTH, IIPU PEIICHUH 3a/1a4 U3
JPYTUX AUCLHUIUIVH.
KomMmOuHupoBanHoe 3aHstue

Tema 1.2. Copepkanne ydeOHOro MaTepuana 2

Yucna 1 BBIYUCIIEHUS Hatypanbnble u nensle yncina. [IpuzHaku neammocTy nenblix yucen. PanuoHanbHble
yucina. OOBIKHOBEHHbIE U JECATHYHbIE JpoOH, NPOLEHTHl, OECKOHEUYHbIE OK-01, OK-02,
nepuoguyeckue apodu. ApupmeTnyeckue onepanuu ¢ paldoHAIbHBIMUA YHCIaMH, OK-03, OK-04,
npeoOpa3oBaHus YUCIOBBIX BblpaxkeHUH. [leficTBUTeNnbHbIE yncna. PanmonansHele n OK-05, OK-06,
UppalMoHaJIbHbE 4YHcTIa. ApUPMETHYECKHE OIepalud ¢ JeHCTBUTENbHBIMU OK-07, TIK-1.2,
YHUCJIaMHU. HpI/I6J'II/I)KeHHEaIe BBIUMCIICHUS], IPaBUJIa OKPYIJIEHHUS, IPUKUKA U OLIEHKa [K-1.3, [IK-3.3
pe3yJIbTaTa BBIYMCICHU.
KoMmOnHMpOBaHHOE 3aHSTHE

Tema 1.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO 4

ToxnectBa u MOAYJIs)

TOKJIECTBEHHBIE ToxnecTBa M TOXJIECTBEHHbIE NMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.

peoOpa3oBaHuUs. HepaBeHcTBO, pemieHne HepaBeHCTBA. Meton MHTepBanoB. PemieHue nenbix u

YPaBHCHI/Iﬂ, HCPAaBCHCTBA U
HUX CUCTEMbI

JIpOOHO-PAllMOHANBHBIX YpaBHEHHH W HepaBeHCTB. [IpuMeHeHHMe ypaBHEHUH U
HEPaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a/Jad M 3a7ad U3 Pa3INYHbIX 00JacTeit
HayKU U peaibHOM XKU3HU. CUCTEMBI U COBOKYITHOCTH PALIMOHAJIbHBIX YPABHEHUH U
HepaBeHCTB. CHCTEMbl JMHEMHBIX ypaBHEHUW. PelieHue npukiIagHbIX 3aaad C
ITOMOIIBIO CUCTEMBI IMHEUHBIX YPaBHCHUM.
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[TpakTrueckoe 3ausitue 1-2. IlpakTrueckoe npuMeHeHNE YpaBHEHUN U HEPABEHCTB
B pacueTax Jyisl KeJIe3HOJOPOKHOIO MyTH.

Tema 1.4. IIpodeccnonaIbHO OPUEHTHUPOBAHHOE CO/leP:KaHUeE (COMeP:KAHUE MPUKJIATHOTO 2
[IpouieHTHBIE ~ BBIUMCIICHUS | MOTYJISA)
B npodeccronanbHbIX | [Ipaktudeckoe 3ausatue 3. [IpakTuyeckoe MpUMEHEHHE TPOLCHTHBIX BHIYHUCICHHUN B
3aja4ax 3a/1a4ax CTPOUTENIbCTBA U HKCIUTYaTallUH KEJIE3HBIX TOPOT.
CamocrosiTenbHas padoTa 00yJaronuxcs: 2
Bbrunciienue mpocThIX M CIOXKHBIX TPOLEHTOB B 3ajadax NpodeccHoHaIbHOM
HalpaBJIEHHOCTH.
Tema 1.5. Copepxkanue ydeOHOro Marepuana 2
ITocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI 3afaHus IOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCJIEI0BATEIBHOCTA.  ApudMeTHdyeckass ¥ TeOMEeTpUYecKas  MPOTPECCHH.
beckoneuno yOwIBatomass reomerpuyeckas mnporpeccus. CymMma OeCKOHEUHO
yObIBaroIeil reomerpuyeckor mporpeccuu. dopmyna CIOXHBIX IPOIIEHTOB.
Mcnonb3oBaHue NPOrpeccud JJisi pelieHHMs pealbHbIX 3a/Jad [PUKIATHOTO
XapakTepa.
KomOuHMpoBaHHOE 3aHATHE
Tema 1.6. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUE (CONepKaHMe MPUKJIATHOTO 2
OyHKIMH U TpaduKH MOAYJIsA)
Oynkuus, crnocodbl 3amaHud QyHkiuu. I'padpuk dysxmumu. B3anmHo oOpaTHBIE
¢yakuu. OOnacTh oOmNpeneNeHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hynm
¢ynkuuu. [IpoMexxyTk 3HaKOonocTosiHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH.
[TpakTnueckoe 3aHstue 4. @OyHKIMOHAIbHBIE 3aBUCMMOCTH B  3ajadax
CTPOMTENIHCTBA M 00CTYKMBAHHUS JKEJIE3HBIX JJOPOT.
Tema 1.7. Coneprkanne ydeOHOro MaTepraa 2
BxoaHoii KOHTPOJIb Boruncnenuss u mnpeoOpazoBaHus. YpaBHEHHMs W HepaBeHCTBa. llporpeccum.
DYHKIMH U TpadUKH.
KonrposnbHas padora
Paznen 2. Crenenu u kopHu. CTeneHHasi, noka3arejbHas 1 jJorapupmudeckas pyHkius 46 OK-01, OK-02,
Tema 2.1. Coneprkanne y4eOHOro MaTeprana 2 OK-03, OK-04,
Apudmerndeckuii  KopeHb | ApudmeTnueckuil KOpeHb HATypaibHO# crerneHu. JleiicTBus ¢ apupMeTHISCKUMU OK-0 5’ OK-06
N-oii cTerneHu KOPHSIMH N—O# CTETEHH. ’ '
KoMOuHHpOBaHHOE 3aHSTHE OK-07, [IK-1.2,
Tema 2.2. Copneprkanne ydeOHOro MaTepuasa 4 TK-1.3, TIK-3.3
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Crenenu. CtangapTHas
dhopma 3anucu
JIEHCTBATEILHOrO YHACIa

Crenenp ¢ uenbiM nokaszareneM. CranjapTHas ¢opma 3alucH JeHCTBUTEIBHOIO
yrcia. Vcrnonp3oBaHue MOAXOMAIIEH (OPMBI 3alUCH IEHCTBUTEIBHBIX YHCEN IS
pelleHuss TPaKTHYECKUX 3aJad M NpeAcTaBieHHsd JAaHHbIX. CreneHs ¢
paunoHanbHBIM TOKa3aTeneM. CoiictBa creneHu. [IpeoOpa3oBanue BbIpa)XeHUH,
COJIEpKalIMX CTEIECHH C PALIMOHAJIBHBIM I10KA3aTEIEM.

KomOunupoBanHoe 3ansrue

Tema 2.3.
Crenennast pyHKIUS

Copepxanne yueOHOro Marepuaa

Crenennasi (QyHKIMS C HaTypaJbHBIM M IEIbIM TOKaszarerem. EE cBolicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTENEHHU.

KomOunmnpoBanHoe 3anstue

Tema 2.4.
HppaumnonanbHble ypaBHEHUS
U HEPAaBEHCTBA

CopepxaHue yaeOHOro MaTrepuana

Pemenue HppalliOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

KomOunmnpoBanHoe 3anstue

IIpodeccnoHanbHO OPUEHTHPOBAHHOE cOJepsKaHue (coaep:KkaHue NPUKJIATHOTO
MOJLYJISA)

[IpakTnueckoe 3anartue 5. IIlpuMeHeHWEe HppaAlMOHANBHBIX YPaBHEHHHA U
HEPaBEHCTB ISl aHAJIN3a TEOMETPUUCCKUX TTapaMETPOB JKEJIE3HOJOPOKHOTO MYTH.

Tema 2.5. Copneprkanue yueOHOTro MaTepuaa
[IpumeHenne CBOMCTB | Mcrionb30BaHle CBOWCTB CTENEHHOW (YHKIMU TPH pEIICHUH YpaBHEHHHA U
CTENEeHHON (PYHKIIUU HEPABEHCTB.
KonrtposnbHas pabora
Tema 2.6. Copepkanne ydeOHOro Matepuana
ITokaszarenpHas Obynxuus, | IokasarenpHas QpyHKIWsI, €€ CBOWCTBA U IrpaduK.
€€ CBOICTBA KombunmnpoBanHoe 3aHsTue
Tema 2.7. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO

[Toka3zaTenbHbIE ypaBHEHUS
U HEPAaBEHCTBA

MO/1YJIfA)

IIokazarenpHbIC YpaBHCHHA U HCPABCHCTBA.

[IpakTudeckoe 3aHsaTHE 6-7. PemeHne moka3aTenbHBIX ypaBHEHHN W HEPABEHCTB B
3a/1a4ax yTeBOro X03siCTBa.

Tema 2.8.
[IpumeHenne CBOMCTB
noKa3aTeabHON (YHKIUH

CopepxaHre yaeOHOro MaTepuana

Pemrenme mmoka3aTeIbHBIX ypaBHeHI/Iﬁ 1 IMOKAa3aTCJIbHBIX HCPABCHCTB.

KonTposnbsHas pabora

Tema 2.9.
Jlorapudm uucna.

Coneprkanrie yueOHOT0O MaTepuaa

Jlorapudm uncna. JlecATUYHBIN U HATYPAIbHBINA JOTapH(pMBbI.
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JecsaTuanbiit
Y HATYPAJIbHBIN JTOTapu(MbI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 2.10. Cogneprkanue y4eOHOro MaTepuasa 4
CoiicTBa norapudmon [TpeoOpa3oBaHue BEIPAKEHUHN, COACPIKAIINX JIOTAPU(MBIL.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.11. Copepxanne yaeOHOr0o Marepuaa 2
Jlorapupmuueckas Qynkuus, | Jlorapudmudeckast GyHKIUs, €€ CBOWCTBA U rpaduK.
¢e CBOMCTBA KomOuHnpoBaHHOE 3aHATHE
Tema 2.12. Conepxanue yueOHOro Marepuaia 4
Jlorapupmuyeckne Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
YPaBHCHILA 1 HEPABeHCTBa Komb6unupoBaHHoe 3aHsATHE
Tema 2.13. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHue MPUKJIATHOIO 4
Jlorapupmsl B mpupose U | MOmYJIs)
TEXHHUKE [Tpumenenne norapudma. Vcnonp3zoBanue rpadukoB GyHKIUN AT UCCISTOBAHHS
IpPOLIECCOB W 3aBUCHUMOCTEH, KOTOpbl€ BO3HMKAIOT NpPU PpELICHUH 3aJad M3
pa3IUYHbBIX 00J1aCTeN HayKU U peaIbHOM JKU3HHU.
[Tpaktuyeckoe 3anatue 8-9. Ilpumenenue mnorapupmMoB u rpaduKoOB I
MOJICITMPOBAHMSI ¥ OTITUMH3AIIMY TIPOIIECCOB B ITyTEBOM XO3SICTBE.
CamocrosTenbHas paboTa 00y4aroIuXcs: 2
[Ipumenenue norapudMoB U UX CBOMCTB B 3ajadax MpodecCHOHaIbHOU
HalpaBJIEHHOCTH.
Tema 2.14. Copepkanne ydeOHOro Matepuana 2
[Tpumenenue Pemenue norapupmMuuecKkux ypaBHEHHH U HEPaBEHCTB.
J;;;ZE MQMOB K peuIcHHiO KonTponbnas pabota
Pasznen 3 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 14
Tema 3.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPUKJIATHOTO 2
[loBTOpeHNE IUTAHUMETPUHU. | MOYJIsT) OK-01, OK-02,
OCHOBHBIE noHsTHs | OCHOBHBIE (QUTYPBI, (GAaKTBl ¥ TEOPEMBI IIAHUMETpUH. OCHOBHBIE TMOHSTHUS OK-03, OK-04,
CTepEOMETPUH crepeomerpun. Touka, TmpsiMasi, IUIOCKOCTb, MHpocTpaHcTBO. [lonsTHe 00 OK-05, OK-06,
AKCUOMATHYECKOM TIOCTPOCHMH CTEPEOMETPHM: AKCHOMBI CTEPEOMETpUU U OK-07, TIK-1.2,
CJICACTBUA U3 HUX. TIK-1 .3’ TIK-3.3

[Ipaktuuyeckoe 3anstue 10. ['eomerpuueckme pacueTsl NpU IUIAHUPOBAHUU H
CTPOMTENBCTBE JKEIE3HOAOPOKHBIX COOPYKEHHH.
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Tewma 3.2.

[IpsiMbIe U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapayienbHOCTB IPSIMBIX,
IIPSIMOY U TUIOCKOCTH,

Copepxanne yaueOHOro Marepuana

B3auMHOe  pacnojoeHHe INpsMBIX B [IPOCTPAHCTBE:  IIEPECEKArOILUECs,
napajjielibHble M CKpeluBaromuecs npsmMele. [lapamuienbHOCTh NpPsAMBIX U
IUIOCKOCTEM B IPOCTPAaHCTBE: IapajUlelIbHblE IMpPsSMbIE B  IPOCTPAHCTBE,
NapajjIeNIbHOCTh TPEX MPSAMBIX, NApaJJICIbHOCTh MPSAMON M IUIOCKOCTH. YTJIBI C

IJI0CKOCTEN COHAIIPABJICHHBIMU CTOPOHAaMH, YOl MEXAY HpsIMbIMA B IPOCTPAHCTBE.
[TapaymienpHOCTD INIOCKOCTEN: MapajlieIbHbIE IIIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
iockocteil. IIpocreiimme mpocTpaHCTBEHHbIE (UTYphl HA TUIOCKOCTH: TETpa’Jp,

KyO, napajuiesenuies, HOCTPOSHHE CeUeHHH.
Kom0OunupoBanHoe 3aHsATHE

Tema 3.3. Copepkanue ydeOHOro Marepuana 2

[lepnieH IUKYISIPHOCTD [lepneHAUKYISIPHOCTh MPSMOM M IUIOCKOCTU: MEPHEHIUKYISIPHbIE IpSIMbIE B

IPSIMBIX IIPOCTPAHCTBE, IMpsIMbIE MapajielbHble W TEPHEHAUKYISIPHbIE K IUIOCKOCTH,

U IUIOCKOCTEN IIPU3HAK NEPNEHIUKYJISAPHOCTH MpPSIMOW UM IUIOCKOCTH, TeopemMa O NpsMOHn
NEePIEeHIUKYJISIPHON MIIOCKOCTH.

KomOuHMpoBaHHOE 3aHATHE

Tewma 3.4. Copnepxkanne y4eOHOro Matepurana 2

Yrael  MeXAy — NpAMBIMU | YIJIBI B MPOCTPAHCTBE: YTroJI MEXAY HPSMONM M IIOCKOCTHIO, JIBYTPAHHBIA Yroi,

U IUIOCKOCTSIMHU JIMHENHBIN Yroj IBYIpaHHOro yria. [IeprneHIuKyissp U HaKJIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (UTyphl HA
IUIOCKOCTh. llepneHauKyaspHOCTh IUIOCKOCTEHM: MNpU3HAK NEPIEeHIUKYISIPHOCTU
JIBYX mIockocTed. Teopema o TpEX nepneHauKyispax.

KomMmOuHupoBaHHOE 3aHsTHE

Tema 3.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COMepPKaHUe MPUKJIATHOIO 2

[Ipsimble U TIIOCKOCTH MOYJIsT)

B [TPAKTUYECKHX 3aJja4ax [Tpaktuyeckoe 3anstue 11. IlpumMeHeHHe reoMeTpuM NPSMBIX U IUIOCKOCTEH B
IIYyTEBOM XO35I1CTBE.

Tema 3.6. Coneprkanue yueOHOro MaTepuasa 2

OcHoBHbIE B3aumHoe pacrnoniokeHne OpsIMBIX U IUIOCKOCTeM B mpocTpaHctBe. Iloctpoenue

MPOCTPAHCTBEHHBIE GUTYPBl | CEUCHMIA.

U MX B3aHMOPACIOJI0KEHHE KonTponpHas paboTa

Pa3nea 4. KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBE 13 OK-01. OK-02

Tema 4.1. | Coneprkanue yue6HOro MaTepuania 2 ’ '
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Bektopel B mpocrtpaHcTBe. | BekTop Ha miockoctd M B mpocTtpaHcTBe. CIOKEHHE M BBIYUTAHUE BEKTOPOB. OK-03, OK-04,
JIeHCTBUS ¢ BEKTOPAMHU YMHOXEHHE BEKTOpa Ha uucio. Pemenuwe 3agad, CBA3aHHBIX C HPUMEHEHUEM OK-05, OK-06,
IIpaBUJI IEUCTBUI C BEKTOPaMH. OK-07, TIK-1.2,
Kom0uHupoBaHHOE 3aHATHE IK-1.3, TIK-3.3
Tema 4.2. Copepxanne yaeOHOro MaTrepuaa 2
Koopaunats! B [IpsimoyronbHasi cucTemMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
npocrpanctse. Ilpocreiimue | I[Ipocrelimme 3amadyd B KOOpPAMHATAX. YTOJI MeEXAy Bektopamu. CKalspHOE
3a1a4u MIPOU3BE/ICHUE BEKTOPOB. BhIUMCIIEHHE YIJIOB MEXIY MNPSMBIMH U IIOCKOCTSMHU.
B KOOpJMHATax KoopanHaTHO-BEKTOPHBIM METOJI TPU PEIIEHUH T€OMETPUYECKUX 3a/1ad.
Komb6uHMpoBaHHOE 3aHATHE
CamocTosTenpHas padoTa 00yJaronuXcs: 2
[IpuMeHeHre KOOPAMHATHO-BEKTOPHOTO MeEToAa B 3aJaydax HpodecCHOHaIbHOU
HAIpPaBJIEHHOCTH.
Tewma 4.3. IpodeccnonaibHO OPUEHTHUPOBAHHOE CO/IeP:KaHUE (COMEPKAHUE MPUKJIATHOTO 4
[IpakTHKO-OpHUEHTUPOBAHHBIE | MOTYJISA)
3ajaud  Ha KoopauHaTHOH | [Ipaktuueckoe 3anstue 12-13. Mcnosnp3oBaHuWE KOOPIWHATHOW IJIOCKOCTH ISt
IJI0CKOCTH BH3YaJIM3al[MH JaHHBIX U3MEPEHU B TyTEBOM XO3SHCTBE.
Tema 4.4. ConeprkaHue yueOHOro MaTepuaia 3
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBIA METOJ IPH PEIICHUH N€OMETPUUYECKHX 3anad. Pemienue
KOOPJAMHATHI 3a/1a4, CBSI3aHHBIX C NPUMEHEHUWEM IMpaBWJ JEHUCTBUM C BEKTOpaMu. 3ajauu
Y BEKTOPHI IJIAHUMETPHUU U CTEPEOMETPUN U METOJIbI UX PEIICHUS.
KonTponbhas pabota
Hroro 1 cemectp: 91
Pa3ned 5. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIuH 28
Tema 5.1. Coneprkanne ydeOHOro MaTepraa 4
OCHOBBI TPUTOHOMETPUN CuHyC, KOCMHYC M TaHIE€HC YHCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
ApKTaHI'CHC  YHCJIOBOI'O apryMeHra. Tpuronomerpuyeckass  OKpPYKHOCTb, OK-01, OK-02,
ofpeielIeHne TPUTOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa. OK-03, OK-04,
KomOuHMpOBaHHOE 3aHATHE OK-05, OK-06,
Tema 5.2. Coneprkanne ydeOHOro MaTepraa 4 OK-07, IIK-1.2,
OcHoBHbIE [TpeoGpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OcHoBHbIE - -
TPUTOHOMETPUYECKHUE TpI:/IFOIfOMeTpI/I‘IeCKI/Ie (i)OII;MYJ'IBI. P ’ 13, eS8
TOXKJIECTBA KoMOuHmpoBanHoe 3aHsTHE
Tema 5.3. Copneprkanne ydeOHOro MaTepraa 4
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Ilepuonnueckue  ¢pynkuuu. | Oynknus. Ilepuoguueckue ¢yHkuuu. TpuroHomerpuyeckue (QyHKIMHM, HX
Tpuronomerpuueckue CBOWCTBA U TpauKH.
yHKIMM KomOuHupoBaHHOE 3aHATHE
Tema 5.4. IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/Iep:KaHMe (CoiepKaHue PUKJIATHOIO
[IpeoOpazoBanue rpaduKOB | MOTYJISA)
TPUTOHOMETPUUECKHUX Cxartue 1 pacTshKeHHe Tpa@KOB TPUTOHOMETPUYECKUX (DYHKIUH.
byHKIMMA IIpeoOpazoBanne rpad)iKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.
[Ipaktuueckoe 3ansarue 14. IlpeoOpazoBaHue rpaduKOB TPUTOHOMETPHUUECKHUX
GyHKIMI B 3a7ayax aHajlW3a MHEPUOJAUYECKUX IIPOLECCOB B KEJIE3HOJOPOKHOM
TPaHCHOPTE.
Tema 5.5. IIpogeccrnona/IbHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME PUKIATHOIO
Omnwucanue MOJYJIsT)
IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B TPOQEeCcCHOHATBHBIX
IIPOLECCOB ¢ IOMOLIBIO | 3a1a4yax. Vcmonb3oBanue rpadukoB (QYHKIHMA AN HMCCIENOBAaHUS IPOLIECCOB U

rpaduKoB QyHKITHIA

3aBUCHUMOCTEHN, KOTOpblE€ BO3HUKAIOT NpPU PEHIEHUM 3a7ady U3 JPYruX Y4deOHbIX
JUCLMIUINH U peaJIbHOM JKU3HHU.

[TpakTueckoe 3anstue 15. TpuroHomerpuyeckue QYHKIUH B TE€0AE3MUECKHUX
pacueTax U CTPOUTENIBCTBE JKEJIE3HBIX JOPOT.

CamocrosTenbHas paboTa 00y4aroIuXcs:

[Ipumenenue  TpaduKOB  TPUTOHOMETPHUUECKHUX
npoecCHOHANLHOM HAMIPAaBIEHHOCTH.

¢byHKIIMIT B 3ajauax

Tema 5.6. ConeprkaHue yueOHOro MaTepuaia

OObpaTHble OO6patHbie pynkuuu. OOpaTHble TpUroHomeTpudeckue QpyHkuuu. Mx cBolicTBa u

TPUTOHOMETPUYECKHUE rpauKy.

byHKIMH KoMOMHMPOBAHHOE 3aHATHE

Tema 5.7. Coneprkanue yueOHOro MaTepuasa

Tpuronomerpuueckue Pemenne TpUroHOMETpUYECKUX YPaBHEHHH.

ypaBHEHUs KomOuHMpoBaHHOE 3aHATHE

Tema 5.8. Coneprkanne y4eOHOT0o MaTeprana

Tpuronomerpuyeckue [Tpumepsl TPUTOHOMETPUUECKUX HEPaBCHCTB. Pemienue MPOCTEUIINX

HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB, B TOM YHCIIE, C HCIOIb30BAHHEM CBOWCTB
GyHKITHIA.
KoMmOnHMpOBaHHOE 3aHSTHE

Tema 5.9. ConeprxaHue yueOHOro MaTepuasa
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Pemrenue 3a71a4

TpI/IFOHOMCTpI/I‘ICCKI/IC BBIPpAXCHUS, YpaBHCHHA 1 HCPABCHCTBA.

TPUTOHOMETPUHU KonrposnbHas pabora
Paznen 6. [IpousBoaHasi pyHKIuM, ee NpUMeHeHH e 26
Tema 6.1. MOHOTOHHOCTh Copneprkanue y4eOHOro Marepuasa 2
GbyHKINU. DKCTPEMYMBI [TpomMexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIHH.
¢ynkunu. Toukn HawnOospliee 1 HauMeHblee 3Ha4YeHUe GYHKIMU Ha IPOMEKYTKE.
JKCTpEMyMa Kom0uHnpoBaHHOE 3aHsATHE
Tema 6.2. IlonsTue CopepxaHne yaeOHOr0o Marepuaa 2
o HerpepbIBHOCTU QyHKIMK | HempepbiBHble QyHKIMU. METO MHTEPBAIIOB JJIsl PEIICHUST HEPABEHCTB.
KomMmOuHupoBanHoe 3aHstue
Tema 6.3. CopepxaHue yaeOHOro Marepuana 4
[IpousBonHas GpyHKIUU [TpousBognas ¢yukuuu. IIpousBogHbie sreMeHTapHbIX (QyHKUIUNA. DoOpMyIbl
HAXO0XJ/IEHUs IPOU3BOJHON CyMMBbI, IPOU3BEJEHHS U YACTHOTO.
KomOuHmnpoBanHoe 3aHsTHE
Tewma 6.4. CopepxaHue yaeOHOro MaTrepuana 2
I'eomeTprueckuii cMbIca ['eomMeTpUyecKrii CMBICT TPOU3BOMHOW (YHKIMHM — YIrIOBOH Kod(hduImeHt
IIPOU3BOTHOM KacaTeJIbHOM K rpaguky (YHKIMM B TOUYKE. YpaBHEHUE KacaTelbHOH K rpaduky
byHKIUN
KomOuHMpoBaHHOE 3aHATHE
Tema 6.5. IIpodeccrnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME IPUKIATHOIO 2
Du3nuecKkuil CMBICIT MOYJIs1)
IIPOU3BOIHOM Ouznyeckuil (MEXaHWYECKHI) CMbICI NMPOU3BOAHON. IIprMeHeHue NpPOM3BOIHOMN
B IPO(eCCHOHATIBHBIX JUIsL OTIpeJIeNIEHUs] CKOPOCTH ITpoliecca, 3a1aHHOro (opMysIoi Hiu rpadukom.
3aa4ax [TpakTuyeckoe 3aHsTHe 16. AHamu3 M pacyeT CKOPOCTH IPOLECCOB HM3HOCA H
nedopMaIum HKeIe3H00POKHOTO MYTH.
Tema 6.6. Coneprkanue yueOHOro MaTepuasa 4
IIpumenenne npousBogHOM | Bo3pacTanne u yObiBaHWEe (GYHKIWH, COOTBETCTBHE BO3pACTaHUS M YOBIBAaHUS
K HUCCIEA0BaHUIO (YHKIUH | GyHKIMK 3HAKYy MpOM3BOAHON. I[IpUMEHEHHEe MPOM3BOMHON K HCCIIEIOBAHHIO
Ha MOHOTOHHOCTb 1 | GyHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBIL.
IKCTPEMYMBI KomOunmpoBanHoe 3aHsATHE
Tema 6.7. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/leP:KaHUeE (COMepPKaHUe MPUKJIATHOIO 2
HccnenoBanue byHKuui | MoxyIs)

1 TIOCTpOeHNE TpauKoB

ANTOpUTM HCClIEAOBaHUS (QYHKUMH M TOCTpOEHUs ee Trpaduka C IOMOIIBIO
npoun3BonHoi. [locTpoeHne rpadikoB MHOTOWIECHOB C MCIOJIB30BaHUEM amrapara

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07, I1IK-1.2,
I1K-1.3, I1K-3.3
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MaTeéMaTHYCCKOI'O aHaJInu3a. HCTOpI/IH Pa3sBUTHUA MAaTEMATHUYCCKOI'O aHaJIn3a.

[Ipaktuueckoe 3anstue 17. MccnenoBanue GpyHKIMNA ¢ TOMOIIBIO MPOU3BOTHOM:
rpaduvecKoe MOJICITMPOBAHUE MPOLIECCOB B 337a4aX MyTEBOI'0 XO3AHUCTBA.

Tema 6.8. CopepxaHue yaeOHOTro MaTepualia 2
HanbGonbmee n nanmenbinee | HaxoxaeHne HanOONbIIET0 ¥ HAaWMEHBLICTO 3HA4YCHUs (YHKIMH Ha OTpE3Ke.
3HaueHus  GyHKuuMM  Ha | [I[puMeHEHHEe MPOU3BOAHOM JUTS HAXOXKICHHS HAMIYYIIETO PEIICHHS B PHKIIATHBIX
OTpe3Ke 3ajjayax, JUIsl OINpENEeNeHUus CKOPOCTH IIpolecca, 3aJaHHoOro Qopmyioil win
rpauKoM.
KomOuHMpoBaHHOE 3aHATHE
Tema 6.9. IIpojeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COepPKAHME PUKIATHOTO 4
HaxoxxaeHue OnTHUMaabHOTIO | MOIYJIsA)
pesyaprata ¢ noMoueio | [IpuknagHeie 3aga4, B TOM YHUCIE CONMAIBHO-DKOHOMHYECKOTO M (PH3UUECKOTO
IIPOU3BOIHOM B | XapakTepa, X pelleHHe CPEeCTBAMU MaTeMaTHYECKOro aHaJIn3a.
MPAKTHYCCKUX 3a/1a9ax [Mpaktudeckoe 3anstue 18-19. OnruMusanus mnapaMeTpoB KEIE3HOIOPOKHOTO
IYTH C HOMOIIBIO IPOU3BOTHOH.
Tema 6.10. Pemenue 3amau. | Conepskanue yueOHOTO MaTepuaa 2
Tpoussosmas bynkimn, [ uddepenumposanne  QyHkumit.  UccnenoBanne  (QyHKIMA € [HOMOLIBIO
CC NPUMCHCHHUC npoun3BoiHoN. Hanbonpliee 1 HauMeHblIee 3HaueHus] PYHKIUH.
KonrtposnbHas pabora
Paszpnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 40
Tema 7.1. ConeprkaHue yueOHOro MaTepuaia 2
MHororpaHHUKH [lonsTHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHUKA, BBHITYKJIbIE H
HEBBINYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKA MHOTOTPAaHHHKA.
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 7.2. Coneprkanue yueOHOTro MaTepuaa 2 OK-01, OK-02,
[Tpusma. [pamas [Ipusma: N-yrojbHas NpH3Ma; TPaHU M OCHOBAHUS IPU3MBI, NPSAMAasi W HAKJIOHHAs OK-03, OK-04,
U IIpaBUJIbHAS [TPU3MBI Opu3Mbl; OOKOBas M IMOJHAs MOBEPXHOCTb NPU3MBL. DJIEMEHTHl IPU3MBI. OK-05, OK-06,
ITpaBuibHas npusma. OK-07, IIK-1.2,
Komb6uHMpoBaHHOe 3aHATHE - -
Tema 7.3. Coneprkanue yueOHOTro MaTepuaa 2 M3, T3
[Tapannenenunen, kyo [Tapannenenunen, NpSMOYToJbHBIM mMapaiienenumnes U ero cpoictBa. KyO.
Ceuenne ky0a, mapajienenurnesa.
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 7.4. ConeprxaHue yueOHOro MaTepuasa 2
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[Iupamua. [IpaBmibnas | [lupamuaa: n-yroipHas nupamuaa, 'paHd U OCHOBAHME IMUPaMHIbI; OOKOBas U
upamMua. VYceueHHas | MONHAsE OBEPXHOCTh IMUPAMUbL; NIPaBUIIbHASL U YCEUEHHAs NMUpaMUAA. DIIEMEHTBI
nvpamuaa nupaMuJibl. Berancienue 3JeMeHTOB MHOTOTPaHHUKOB: p&0pa, 1MaroHasu, yriibl.
KomOuHupoBanHoe 3anstue
Tema 7.5. Coneprkanue y4eOHOro MaTepuasa
bokoBas u nonHas | [Imomanes OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSMON MPHU3MBI,
ITOBEPXHOCTH IPU3MBL, | TJIOLIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM npu3Mmbl. [lnomans
MUPaAMU/IBI OOKOBOM TIOBEPXHOCTHM M IIOBEPXHOCTH IPAaBWJIBHOM NMpPaMUJbl, TEOpeMa O
Ioad 60KOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI.
Komb6unnpoBanHoe 3aHsaTue
Tema 7.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHue MPUKJIATHOIO

JIBI>KEeHHE B IPOCTPAHCTBE.
CuMMeTpHs B IPOCTPAHCTBE

MOYJIs1)

JBuxenne B npocTpaHcTBe. CHMMETpuss B  INPOCTPAHCTBE: CHUMMETPHUS
OTHOCHUTEJIBHO TOYKH, NPSAMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPUU B IUPaMUIAX,
napauleJenuneIax.

[Tpaktnueckoe  3anstue 20. IlpumMeHeHWMEe  OPUHIMUIIOB CHUMMETPHUH B
MIPOCKTUPOBAHUH M CTPOUTEIHCTBE HKEJIE3HOTOPOKHBIX COOPYKEHUM.

Tema 7.7. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUE (CONep:KaHNe MPUKJIATHOTO
[IpaBunpHbIE MOAYJIsA)
MHOT'OTpaHHHKH, uX | [IoHATHE NPaBWIBHOTO MHOIOTPAHHMKA; MpaBUibHAs MNpU3Ma W IPaBUIbHAL
CBOMCTBA NUpaMKJia; MpaBWIbHAs TPEYrojibHas MUpaMHUAa U TMPaBUIbHBIA TeTpa’ap; KyoO.
[TpencraBieHne 0 MPaBUIBLHBIX MHOTOIPAHHUKAX: OKTa’p, AOAEKAdAP U UKOCABP.
JIBukeHne B TNPOCTpPAHCTBE.  ODJIEMEHTbl CUMMETPUHM B IPABHIbHBIX
MHOTOTpaHHHUKAX.
[Mpaktudeckoe 3anstue 21. [IpaBuIbHBIE MHOTOTPAHHUKU: T€OMETPHUYECKIE OCHOBBI
IIPOCTPAHCTBEHHOI'O MBIIIJIEHUS] B TyTEBOM XO3SIMCTBE.
Tema 7.8. Cummerpus B | IIpodeccnoHalibHO OPHEHTHPOBAHHOE colep:kaHue (CoaepKaHue NPUKIATHOTO
npodeccumu. Ceuenus | momyJist)
MHOTOTPaHHUKOB CummeTpuss B TpHUpPOJE, AaPXUTEKType, TEXHUKE, B ObITy, B mnpodeccum.
B npodeccHoHanbHbIX | Mcnonb30BaHue IBIKEHWH B TMPOCTPAHCTBE MPH pEIICHHH MPOGECCHOHATBHBIX
3aa4ax 3ana4y. CeueHus npusmsl U nupamuzbl. [locTpoeHne cedyeHuit MHOTOTPaHHMKOB,

UCTIONB3Ysl METOJ| CIIeZIOB. BEIMONHEHNWE BBIHOCHBIX IUIOCKMX YepTeXed u3
PHCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (BH CBEPXY, COOKY, CHU3Y).

[IpakTtuueckoe 3ansitne 22-23. IIpocTpaHCTBEHHOE MOJACIUPOBAHWE B TYTEBOM
XO03slCTBE: CUMMCTpPUs, CCUHCHUA U MCTOJ CJICIOB.

28




CamocrosTenbpHas paboTa 00yJarOIuXCs:
CuMMeTpHs Ha KEJIE3HOU 10pore

Tema 7.9.

Hunmuaap, ero
cocrapisomue. CeucHue
HUAJTUHIPA

Cojneprkanue yueOHOro mMaTepuasa

[{unuHapuyeckas MOBEPXHOCTb, 00pa3yrolne HUIMHAPHIECKONH MOBEPXHOCTH, OCh
WIMHIPAYECKON TOBEepXHOCTH. [[MmuHAp: OocHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yromas U OChb; IUIOIIAAhr OOKOBOM M TMOJHOW MOBepxHOCTU. M300pakeHue
HUAJIUMHAPA Ha MII0CKOCTH. Pa3éprka mumnapa. CeueHus nuiuHapa (IMII0CKOCTBIO,
napauleIbHOM WM MEePHeHIUKYISIPHON OCH IIMIIMHAPA).

KomMmOuHupoBanHoe 3aHstue

Tema 7.10.
Konyc, ero cocrapustormiue.
Ceuenue KoHyca

IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHUe NIPHKJIAJIHOIO
MOYJIs1)

Konunueckas moBepXHOCTb, 00pa3yroIire KOHNYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHME M BepIIMHA, O00pa3yromias U OCh;
TIOIAAh OOKOBOM M TIOJTHOM MOBEPXHOCTH.

HpaKTI/I‘{eCKOG s3angatue 24. Pemrenue IMPAaKTUKO-OPUCHTUPOBAHHLIX 3aJa4 Ha
HCIIOJIb30BAHHA KOHYCOB Ha JKCJIC3HOJOPOKHOM TPAHCIIOPTE, BBIABICHUC CBA3U
CBOICTB KOHYCa U UX NINPHUMCHCHUC B NPHUHIOHIIAX (I)YHKLII/IOHI/IpOBaHI/IH Pa3INYHBIX
MCXaHU3MOB.

Tema 7.11.
VYceuennblii konyc. Ceuenue
YCEYEeHHOT0 KOHyca

CopepxaHue yaeOHOro MaTepuana

VYceu€HHblil KOHYC: 00pa3yroIIie U BBICOTA; OCHOBAHHS M OOKOBas MOBEPXHOCTb.
N300pakeHne KoHyca Ha IUIOCKOcTH. Pa3Béprka koHyca. CedeHus KoHyca
(MJI0CKOCThIO, TapauIeIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, IMPOXOASIIEH uepes
BEPLINHY).

KomMmOuHnpoBanHoe 3aHsTHE

Tema 7.12.
[ap u chepa, ux ceuenus

IIpodeccnonaibHO OPpUEHTHPOBAHHOE COAEPKaAHME (COIePKAHME NPUKIATHOTO
MO/1YJIfA)

Cdepa u mrap: neHTp, paguyc, AHaMeTp; TUIOMAAb TIOBEPXHOCTH cdephl. B3aumuoe
pacmionoxkeHue chepsl W TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K  cdepe.
N3o0pakenne cdepsl, mapa Ha miockocTr. CedeHus mapa.

[Tpaktuyeckoe 3ansTue 25. PemieHue mNPaKTUKO-OPUEHTHPOBAHHBIX 3a1ad Ha
UCIIONIb30BaHus mapa U cdepbl Ha KeJIe3HOAOPOKHOM TPAaHCIOPTE, BBISBICHUE
CBSI3U CBOMCTB IIapa U cepbl U UX IPUMEHEHHE B MPUHLIMIAX ()YHKIIMOHUPOBAHUS
Pa3INYHBIX MEXaHU3MOB.

Tema 7.13.

CopepxaHre yaeOHOT0 MaTrepuaa
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I[Touate 00 o0Beme Teina.
OOBbeMbl MHOTOTPAaHHUKOB W
TeJ BpaIlCHHS

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tel. OOBEM TUpaMUIBI,
pU3MBI TWIHHIIPA, KoHyca. O0BEM 11apa u miomaab chepsl.

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.14. Cogepxanue yaeOHOT0O MaTepuaa 2
OGbembl 2t IUIOIAaH | [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXY IIJIOMIAIIMH TIOBEPXHOCTEH
HOBerHOCTefI MOAO00OHBIX TE 1 00bEMaMH HOXOOHBIX TEIL.
Komb6unupoBanHoe 3ansatue
CamocrosiTenpHas paboTa 00yJaronuxcs: 2
Pemenue 3amau npodeccuoHanbHOM HApPaBIEHHOCTH HA BBHIUMCIICHUE TUIOINAACH H
00BEMOB
Tema 7.15. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHue MPUKJIATHOIO 2
KombOunanmu MOYJIs1)
MHOTOTPAaHHHUKOB M Tell | MHOTOrpaHHuK, onucaHHblii okono cheprl. Cdepa, BOucaHHass B MHOTOTPAHHUK
BpallleHUS WIN B TEJIO BpameHuss. MHOTOTpaHHUK, BOMCAHHBIN B TEJIO BPALICHHUS.
[TpakTueckoe 3aHsTHE 26. PelieHune NpakTUKO-OPUEHTHUPOBAHHBIX 3a/ad Ha
PUMEHEHHE MHOTOIPaHHHUKOB, TEJl BPAICHUS M X KOMOMHALIMN B MOACTHUPOBAHUN
U IPOEKTHPOBAHUM KEJIE3HOIOPOKHBIX HHPPACTPYKTYP U TPAHCIIOPTHBIX CUCTEM.
Tema 7.16. IpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHUue MPUKJIATHOIO 2
Kom6unanuu MOJYJI5)
reOMETpUYECKuX  Ten  Ha | Mcmonp30BaHne KOMOWHAIMI MHOTOTPAHHUKOB U TEJl BPAIIEHUs Ha MPAKTHKE.
MIPaKTUKE [TpakTuyeckoe 3ansaTue 27. PemieHue mNPaKTUKO-OPUEHTHPOBAHHBIX 3a1ad Ha
NpUMEHeHHe KOMOWHAIMi MHOTOTPAaHHHKOB W TeNl BpPAlICHUsS B IyTEBOM
XO3SIIMCTBE.
Tema 7.17. Pemenne 3amau. | ComeprkaHue ydeOHOTo MaTepuana 2
MuororpanHuky M Tena | Beluncnenne  BenMuuMH  (ANMHA,  yroi, o00BEM, IUIOMIAAb  [TOBEPXHOCTH)
BpaIICHHS TeOMETPUYECKUX (DUTYD, UCTIONB3YS H3ydeHHBIE (DOPMYITBI U METOJIBI.
KonTponbnas pabota
Pasnea 8. IlepBooOpasnasi pyHKknmu, ee npuMeHeHHe 12
Tema 8.1. Coneprkanue yueOHOro MaTepuasa 2 OK-01, OK-02,
IlepBooOpa3Has pyHKIMN [TepBooOpaznas. Tabmuia nmepBooOpa3HbIX. OK-03, OK-04,
KomOnHMpOoBaHHOE 3aHATHE OK-05, OK-06,
Tema 8.2. ITnomans Copneprkanne ydeOHOro MaTepraa 4 OK-07, TIK-1.2,
KPUBOJMHEWHON TpareIyH. WuTerpan, ero reoMeTpuyeckuii M GU3NYECKUil CMbIC. Bhrurcienne naTerpaina mo [1K-1.3, TIK-3.3

®opmyna Herotona —

dbopmyne Herotona-Jleitoaua.
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JleiibHMIa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepPKaHue (Colep:KaHue MPUKJIATHOIO 4
OrnpeneneHHbIN UHTErpa MO/1YJIfA)
B IpoecCuOHATBHOMN Pemenune 3amau Ha MpUMEHEHUE UHTETPaa JUIsl BEIYUCICHHUS (PU3NUECKUX BEIUYHH
NESITeIbHOCTH U KU3HU U TUIOIaaeit
[Ipaktuyeckoe 3ansTue 28-29. Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3a/ady B
MyTEBOM XO3sIICTBE C NOMOIIBIO OIPE/IEJICHHOT'0 HHTErpaa.
Tewma 8.4. Pemienue 3agau CopepxaHne yaeOHOT0o Marepuaa 2
Ha HaXO0XKJIEHUE [TepBooOpazHasi u HHTETPa.
E?;ﬁggf;f;;e KonTponbhas padota
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 22
Tema 9.1. CopepxaHue yaeOHOT0O MaTepralia 2
[IpencraBnenue nannbiX | [lpencraBienve JaHHBIX € [OMOLIbI0 Tabmun u  auarpamMm. CpenHee
U onucaresbHas CTAaTUCTHKA | apuMETHYECKOe, MeIMaHa, HauOOoNblllee W HaWMEHbIIEe 3HAYCHHSA, pa3Max,
JUCTIEPCHsl, CTAHJIAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB.
KomMmOuHnpoBanHoe 3aHsTHE
Tema 9.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKAHUE (CONepKaHNe MPUKJIATHOTO 4
CocraBienne Ta0JImIg MOYJIsl)
U AWarpaMM Ha MPaKTHKE [TepBruynas 06paboOTKa CTATUCTUYECKUX JaHHBIX. | pauueckoe UX MpecTaBlIeHHE.
HaxoxneHne cpeqHux XapaKTepHCTUK, HaONIONaeMbIX JaHHBIX. l[IprMeHeHue
CTaTUCTHYECKUX METOJOB JJIs pelieHus Mpo(ecCHOHAIBHBIX 3a/1a4.
[Tpaktueckoe 3aHatme 30-31. Pacder ka4eCTBEHHBIX  IOKa3aTeled WX
UCITIOJIb30BaHUSI U MPOBEIEHUE CTATUCTUYECKOI0 aHaIM3a MOJIYYEHHBIX JAHHBIX C
MTOMOIIBIO TAOJIUIT U JHArpaMM.
Tema 9.3. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/leP:KaHUeE (COMepPKaHUe MPUKJIATHOIO 2

Omneparuu HaJ COOBITHIMH,
HaJl BEPOSITHOCTSIMHU.
VYcnoBHas BEPOSITHOCTD

MO/1YJIfA)

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) W CIy4ailHble COOBITHS. OJeMeHTapHbIe
coObITUs (Mcxozabl). BeposTHOCTh ciyyaitHOro coObITHS. biu3ocTs 4acToThl U
BEPOATHOCTH cOObITHI. CiryyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3J€MEHTApHBIMU
coObiTUsIMH.  BeposiTHocTH  coOBITHUH B ONBITaX C  PaBHOBO3MOXKHBIMU
JJIeMEHTAapHBIMU  cOObITUSIMU. Omepanuu  HaJx  COOBITHSIMHU:  IE€peceyeHue,
o0beIMHEHNUE, TPOTUBOIONOXKHBIE coObITHA. Jluarpammer Oiinepa. Popmyna
CJIO)KEHUS BEPOSITHOCTEH. YCIOBHAsI BEPOSITHOCTh. YMHOXKEHUE BEpPOATHOCTE.
JepeBo ciydaitHoro skcnepuMmenTa. @opmyiia moaHoi BeposstTHOCTH. HesaBrucumbie
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COOBITHS.

[TpakTideckoe 3aHsTHe 32. BEepOsSTHOCTHBIN aHAM3 B CTPOUTEIBCTBE JKEIE3HBIX
JIOPOT': OLIEHKA PUCKOB U HA/IEKHOCTH.

Tema 9.4.
DeMeHThl KOMOUHATOPUKH

IIpodeccnonaibHO OPUEHTHPOBAHHOE COAEP KaAHMeE (COePKAHHUE NPUKIATHOTO
MO/J1YJIfA)

KomOunatopuoe mpaBuiao ymHoxeHus. IlepectanoBku u (akropuan. Ywucno
coueranuii. Tpeyronbpauk [Tackams. ®opmyna 6mHOoMa HproToHA.

[Ipaktuyeckoe 3anstue 33. [Ipumenenne koMOMHATOPUKU M OMHOMa HploToHA B
3a71a4ax MPOSKTHPOBAHMS M CTPOUTEIBCTBA JKEJIC3HOJOPOXKHBIX MyTEH.

Tema 9.5. IIpojeccrnoHaIbLHO OPHEHTHPOBAHHOE COAEPKAHME (COepPKAHME IPUKIATHOIO
BepostHoCTh MOYJIsT)

B npodeccuoHaNbHbIX | Brruncienne BeposTHOCTEN ¢ ucnonb3oBanueM Gopmyn komOunaTopuku. OneHka
3a1a4ax BEPOSITHOCTH  COOBITHS B  NPO(ECCHOHATBHOM  JesATeNbHOCTH.  Pemienue
npo¢ecCHOHATIBHBIX 33]]a4 Ha BEPOSITHOCTh COOBITHS.

[Ipaktudeckoe 3anstre 34-35. KomMOMHATOpHBIE METOJBI pacueTa BEpOSITHOCTEH B
3aJa4ax CTPOMTENbCTBA U IKCILIyaTallu! KEJIE3HbIX JOPOr.

Tema 9.6. IIpodeccrnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME IPUKIATHOIO

Cepun  mocien0BaTENIBHBIX | MOIYJISA)

WCIIBITAaHUI buHapHbIll ciy4alHbI ONBIT (MCOBITaHUE), ycHex W Heynada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX HCIBITAaHMW A0 mneporo ycmexa. Cepus
HE3aBUCUMBIX HCTIbITaHUN bepHymun.
[TpakTuyeckoe 3anatue 36. buHapHbIE UCIIBITAHUSA M PUCKU B KEJIE3HOIOPOKHOM
CTPOUTENIbCTBE: aHAJIU3 HA/JEKHOCTU M OTKa30B Ha OCHOBE OMHAPHBIX CIIydyalHBIX
OIIBITOB U UCHBITAaHUHN bepHyiuu.

Tema 9.7. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COMepPKaHUue MPUKJIATHOTO

Cnyuaiinble BEJINYUHBI | MOAYJIS1)

U pacripeieeHusl.
MareMaruueckoe OXUAaHUE
CIIy4ailHON BEJTUYUHBI

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTed. Jlnarpamma pacnpeaeneHus.
[Ipumepsl pacmpesneneHuil, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAIHHOE.
YucnoBble XapaKTCPUCTHKHU CJ'Iy‘-I&fIHBIX BCINMYHNH: MAaTE€MaTH4YC€CKOE€ OXUIaHHUE,
JIUCIIEPCUSl U CTaHJIAPTHOE OTKIJIOHEHHUe. [IpuMepsl MpUMeHEeHHs] MaTEMaTUYECKOTO
OXXHJAaHus, B TOM 4YHUCJIIC B 3aJadyaxX M3 HOBCGHHCBHOﬁ JKU3HU. MareMaTnueckoe
OXUJaHWe OWHAPHON cIydyallHOW BEMUYMHBI. MaTeMaTH4eCcKoe OXKUIAHHE CYMMBI
CIIy4aiHbIX BeNMYMH. MaTeMaTHuecKkoe OKUIAHUE U TUCIEPCUs TEOMETPUUECKOTO
¥ OMHOMHUAJIBHOTO pacrpeesIeHu.
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[TpakTueckoe 3anstue 37. IlpuMmeHeHue ciydyallHbIX BEJIMYUH, paclpeieieHuil u
WX XapaKTEPUCTHUK JJIsl OIICHKH HAJIEKHOCTH U PUCKOB B ITYTEBOM XO35MCTBE.

Tema 9.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlepP KaHue (coepsKaHne MPUKJIATHOTO 2
3akoH OO0JIBIINX 4uCell | MOAYJIA)
HenpepbiBable  citydaiinble | 3aKOH OOJBIIMX YUCEN W €r0 pOJib B HAayKe, IpUpoze M oOriecTBe. BriOOpoUYHbIi
BEJIMYMHBI (PacHpesiesieHns). | MEeTOl UCCieqoBaHui. [IpuMepbl HENpephIBHBIX CIIy4alHBIX BeIHYMH. DyHKIMS
HopmaneHoe pacnpenieieHHe | TUIOTHOCTH — paclpeielicHus. PaBHOMepHOE pacrlpeielieHHe UM ero CBOMCTBA.
[ToHsiTHE O HOPMAJILHOM pacpe/IeIICHUN.
[Tpaktuyeckoe 3ansrue 38. IlpumeHeHue BBHIOOPOYHOIO METO/AAa M HOPMAJIbHOIO
pacnpeneseHus Ui aHaIKu3a JaHHbIX B IyTEBOM XO035HCTBE.
Tema 9.9. Pemenune 3amau | Conepkanue yueOHOTO MaTepuaa 2
KOMOMHATOPUKHU, CTATUCTHKU | DieMeHThl KOMOWHAaTOpuku. CoObITHE, BEPOATHOCTH COObITHs. ClioKeHHe W
U TEOPUU BEPOSITHOCTEH YMHOXEHHE BEPOSITHOCTEH.
KonrtponbHas pabora
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 12
BapuaTuBHBIIi NPUKJIATHON MOAYIb
Pazgen 10. MaTeMaTH4YeCKHii NPAKTHKYM 12
Tema 10.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COaep:KaHNe MPUKJIATHOTO 2
Marpuiibl 1 onpeaeauTenu MO/1YJIfA)
CriocoObI perieHus: cucTeM JIMHEHHbIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3,
ompeaenuTens Matpuubl. Meron ['aycca pemieHusi CUCTEM JMHEWHBIX YpaBHEHUH.
Pemenue npukiIaaHbIX 3a1ay.
[Tpaktuyeckoe 3ansatue 39. [Ipumenenne matpuil u merona ["aycca mist pemieHus
3a/1a4 CTaTUKH U pacyeTa KOHCTPYKIMH B yTEBOM XO3SIICTBE. OK-01, OK-02,
Tema 10.2. IpodeccuoHaILHO OPHEHTHPOBAHHOE cojepiKkaHue (coaepiKaHue NMPUKIATHOTO 4 OK-03, OK-04,
Kowmrurexcuble uncia MOTYJIs1) OK-05, OK-06,
[TonsiTne kommuekcHoro uucia. ConpspKeHHblE KOMILIEKCHBIE YHCIIAa, MOIYJIb U OK-07, IIK-1.2,
apryMeHT KOMIUIeKCHOro uyucina. @dopma 3amucu  KOMILJIEKCHOTO — YHcia TIK-1.3, TTK-3.3
(reomeTpuyeckas, TpPUTOHOMETpUUYEcKas, anreOpamdeckas). Apudmernueckue
JENCTBUS C KOMITJIEKCHBIMU YHCJIAMHU.
[Tpaktuyeckoe 3ansitie 40-41. KommuiekcHble yncia U UX NMPUMEHEHHE B 3ajadax
IIyTEBOT'0 XO351CTBA.
Tema 10.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAepPKaHUe (Coaep:KaHue MPHUKJIATHOTO 2
I'padmr MOYJIsl)
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[Tonsitue rpada. Ces3HbI Trpad, aepeBo, IUKI rpad Ha IJIOCKOCTH. Pemienue
MPUKJIAHBIX 33]1a4.

[Tpaktnueckoe 3anstue 42. Ilpumenenue Teopuu rpadoB ISl ONTUMHU3ALUN
MapHIPyTOB, paclMCaHuii U HHYPACTPYKTYPHI B )KEIE3HOJOPOKHOM TPAHCIIOPTE.

CamocTosTenpHas paboTa 00yJaronuXcs: 2
Hcnonp3oBanue rpadoB B IpodecCHu Kene3HOJOPOKHUK
Tema 10.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (Colep:KaHue MPHUKJIATHOTO 2
Jlornueckue oInepauuy | MOXYJIs)
C MHOXECTBAMHU Jlornueckue omnepanuu. IIpumenenue auarpamm Oinepa—BenHa i perieHus
TEOPETUKO-MHO)KECTBEHHBIX 3371a4d MPo(eCcCHOHATBHON HAPaBICHHOCTH.
[Tpaktueckoe 3austue 43. Jlornueckue omnepanuu U quarpammsl Jiinepa-Benna B
aHaJIM3e TaHHBIX U PEHICHUH 3a/1a4 MPOo(eCCHOHATLHON HANPaBIEHHOCTH.
Hroro 2 cemecTp: 140
IIpomexyTounas arrecranms (IK3amMeH) 24
Bcero: 255
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3. YCJOBUS PEAJIU3AIIMA ITIPOT'PAMMBI YYEBHOM U CIHUILIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3anus nporpammel TpeOyeT HaTHUKE y4eOHOTO KaOMHETa MaTeMaTHKHU.

TexHuueckue cpeacTna:

— KOMIUIEKT 4YepTEeKHOro oOOpYyJOBaHUS UM NPUCHOCOONEHUH [ IIKOJIBHOM  JIOCKH
(TpeyroJapHUK, TPAHCIIOPTUD, LUPKYJIb, IUHENKA);

— MoJeNu AN M3Y4YEeHUs ~ TeoMeTpuyeckux  @uryp (4acTd  LEJIoro Ha  Kpyre,
TPUTOHOMETPUUYECKUI KpYT, CTepeoMeTprUUecKuil Habop, HAOOpbl FEOMETPUUECKUX MOAEIeH
U QUryp ¢ pa3BepTKoii);

JleMOHCTpalOHHbIE YUeOHO-HATIISTHBIE TIOCOOHS:

— KOMIUIEKT MOPTPETOB U1t OPOpMIICHHsI KaOUHETa.

ObopynoBanue yueOHOT0 KaOUHeTa:

— paboune MecTa 110 KOJIMYECTBY 00ydaroluxcst (CTOJ, CTYJIbsl ayAUTOPHBIE);
— pabodee MECTO MpenoaBaTes;

— y4eOHO-MEeTOAMYECKas TOKyMEHTAIIUS;

— MH()OPMALMOHHO-IEMOHCTPALIMOHHBIE CTCH/IBI

3.2. UnopmannonHoe odecnevyenne peaau3amun NPporpamMmmbl
[lepeuenr pekoMeHAyeMbIX y4eOHBIX U3AaHuM, VIHTEepHET-pecypcoB, IOMOJHUTEIHHOU
JTUTEPaTypPhI

OcHoBHasi iMTEpaTypa:

1. Anrebpa u Hauyana maremaruyeckoro ananusza. 10-11 kmaccel. ba3oBblif U yriayOieHHbIH
ypoBHU: yueOHuk / III. A. Anumos, FO. M. Konsarun, M. B. Tkauesa, [u ap.]. - 12-e uzna., crep. -
Mocksa: IIpocsemenue, 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekcrt: anexktponHsiit. - URL:
https://znanium.ru/catalog/product/2157448 (nara obpamienus: 17.09.2025)

2. T'eometpus. 10-11 xnaccel. ba3oBeiii u yriyonéunsiii yposuu: yaeonuk / JI. C. AtanacsH, B.
®. Byryszos, C. b. Kamomres [u np.]. — 12-e u3x., crep. - Mocksa: IIpocBemenue, 2024. - 290 c. —
MI'Y - mxome). - ISBN 978-5-09-116447-3. - Tekcr: onekrponnsii. - URL:
https://znanium.ru/catalog/product/2201875 (nata obpamenus: 19.09.2025)
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI

KoHTpo.ib ¥ oueHKa pe3yabTaTOB OCBOCHHs 00I1e00pa30BaTEIbHON AUCIUILIMHBI PACKPBIBAIOTCS

qgcpes3 JAUCHUIIJIMHAPHBIC

pe3ybTaThl,

HaIpaBJICHHLIC Ha

¢dbopmupoBanue

ooumx wu

npoeCCHOHATTBHBIX KOMIETEHIIUH 10 pa3/iesaM U TeMaM COEep)KaHus yaeOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHoOYHBIX

KOMIIeTeHIIHsI MeponpHsTHii

OK 01. Beibupats criocoOsbr Temsr 1.1, 1.2, 1.3 II-o/ct, 1.4 TT-o/c, 1.5, TectupoBanue

pelenus 3anay 1.6 IT-o/c, 1.7. YeTHIi ompoc

poeCCuOHATLHOM Tempr 2.1 - 2.3, 2.4 I1-0/c, 2.5, 2.6, MaremaTnueckuii

JEATEILHOCTH IIPUMEHUTEHEHO "ZFIZME[I-(;/?I?II-E(;)/-CZQ%,-2512 1;_50/19[’_3/; 4é 6. | AMKTaHT

K pa3IMuHbIM KOHTEKCTAM Temer 4.1. 4.0 4 3'1—[_ o /.c 14 >777 | Ilpencrasnenue

Temsi 5.1 - 5.3, 5.4 TT-0/c, 5.5 [-o/c, | Pe3y/BTaTOR

5.6 -5.9.
Temsl 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 IT-o/C,

MPAKTUYECKHUX paboT
KounTponbnas pabota

6.8, 6.9 Il-o/c, 6.10. Brlmonnenue
Temsr 7.1- 7.5. 7.6 I1-o/c, 7.7 I1-o/c, 3alaHnil
7.8 H-O/C, 7.9, 7.10 H-O/C, 7.1 1, HpOMG)KyTOHHOfI
7.12 I1-o/c, 7.13, 7.14, 7.15 I1-o/c, 7.16 aTTecTalyu
IT-o/c, 7.17.
Temnr 8.1, 8.2, 8.3 IT-0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3 [T-o/c,
9.4 IT-o/c, 9.5 T1-o/c, 9.6 IT-o/c,
9.7 IT-o/c, 9.8 TT-o/c, 9.9.
P10 IT-o/c
OK 02. Ucnonp3oBath Temsr 1.1, 1.2, 1.3 [1-o/c, 1.4 IT-o/c, 1.5, | TectupoBanue
COBpPEMEHHEIE Cpe/ICTBA TToKcKa, | 1-0 I-o/c, 1.7. YcTHBIN ompoc
aHaIM3a U UHTEPIIPETALUH Tempr 2.1 - 2.3,2.4 IT-o/c, 2.5, 2.6, MaremaTuueckuii
wEdOpMANH, K 2.71I-0/c,2.8 -2.12, 2.13 I1-0o/c, 2.14. TMKTAHT
’ Tewmsr 3.1 I1-0/c, 3.2 - 3.4, 3.5 IT-0/c, 3.6.
MH(OPMALIMOHHBIE TEXHOJIOTUN Templ 4.1, 4.2, 4.3 TI-o/c, 4.4. IIpencraBnenue
JUUIS1 BBITTOJTHEHMS 3a/1a4 Temsr 5.1 — 5.3, 5.4 TT-o/c, 5.5 TI-o/c, pe3yIbTaTOB

npodeccnoHanbHOM
JeSTEeTbHOCTH

5.6 -5.9.

Tewms! 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 I1-o/C,
6.8, 6.9 IT-o/c, 6.10.

Temsr 7.1- 7.5. 7.6 I1-o/c, 7.7 I1-o/c,
7.8 I1-0/c, 7.9, 7.10 IT-o/c, 7.11,

7.12 I1-o/c, 7.13, 7.14, 7.15 I1-o/c, 7.16
IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4.

Temsr 9.1, 9.2 TT-0/c, 9.3 I1-o/c,

9.4 IT-o/c, 9.5 IT-o/c, 9.6 IT-o/c,

9.7 IT-o/c, 9.8 IT-o/c, 9.9.

P10 IT-o/c

MPAKTUYECKHUX padoT
KonTponbnas pabota
Breimmonnenue
3aJaHuu
IIPOMEKYTOUHOU
aTTecTaluu

! TIpodreccnoHanbHO OPUEHTUPOBAHHOE COAEPKAHUE (COAEPIKAHME TIPUKIIATHOTO MOIYJIs).
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OK 03. ITnanupoBars

U peaJIn30BbIBATH COOCTBEHHOE
npodeccruoHaIbHOe

Y JIMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JEATEILHOCTD

B npodeccuoHanbHOM chepe,
UCTIOJIB30BATh 3HAHUS

Temnr 1.1, 1.2, 1.3 IT-o/c, 1.4 IT-o/c, 1.5,
1.6 IT-o/c, 1.7.

Temrr 2.1 - 2.3, 2.4 I1-o/c, 2.5, 2.6,

2.7 1I-0/c,2.8-2.12, 2.13 I1-0/c, 2.14.
Temnr 3.1 IT-o/c, 3.2 - 3.4, 3.5 I1-0/c, 3.6.
Temr1 4.1, 4.2, 4.3 I1-o/c, 4.4.

Temsl 5.1 — 5.3, 5.4 I1-o/c, 5.5 IT-o/c,

5.6 -5.9.

Temsl 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 IT-o/c,

TectupoBanue
YceTHBIN onpoc
MaremaTtudeckui
JHUKTAHT
[IpencraBnenue
pe3yJIbTaToOB
MPaKTHUYECKUX padoT
KontponbHas padota

0 MPaBOBOM U (PMHAHCOBOU 6.8, 6.9 I1-o/c, 6.10. Bremonnenue
IPaMOTHOCTH B pa3IMYHbBIX Temsr 7.1- 7.5. 7.6 I1-o/c, 7.7 11-o/c, 3aJJaHu’
JKU3HEHHBIX CUTYaIUsAX 7.81-0/c, 7.9, 7.10 TT-o/¢c, 7.11, IPOMEKYTOIHOM

7.12 TI-o/c, 7.13, 7.14, 7.15 I1-o/c, 7.16 aTTeCTAIUN

IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.3 IT-o/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3 I1-o/c,

9.4 IT-o/c, 9.5 IT-o/c, 9.6 TT-o/c,

9.7 IT-o/c, 9.8 IT-o/c, 9.9.

P10 IT-o/c
OK 04. DddexTuBHO Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4 T1-o/c, 1.5, | TectupoBanue
B3aUMOJICHCTBOBATh H 1.6 IT-o/c, 1.7. YcTHBIH onpoc
paboTaTh B KOJUIEKTUBE Tempr 2.1 - 2.3, 2.4 IT-o/c, 2.5, 2.6, Maremarudeckuii
1 KOMAHIe 2.711-0/c, 2.8 - 2.12, 2.13 I1-o/c, 2.14. KTAHT

Temnr 3.1 IT-o/c, 3.2 - 3.4, 3.5 I1-0/c, 3.6.

Temsi 4.1,4.2, 4.3 T-o/c, 4.4, Hpencrasnenue

Temsl 5.1 — 5.3, 5.4 IT-o/c, 5.5 I1-o/c, peE3yIbTaTOB

5.6 -5.9.
Temr1 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 IT-o/C,

MPAaKTUYECKUX paboT
KonrtponsHas pabora

6.8, 6.9 IT-o/c, 6.10. Brmomanenue

Tewmsr 7.1- 7.5. 7.6 I1-o/c, 7.7 I1-o/c, 3aaHui

7.8 IT-o/c, 7.9, 7.10 IT-o/c, 7.11, POMEKYTOUHOM

7.12 I1-o/c, 7.13, 7.14, 7.15 I1-o/c, 7.16 aTTeCTallH

IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3 IT-o/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3 I1-o/c,

9.4 IT-o/c, 9.5 IT-o/c, 9.6 IT-o/c,

9.7 IT-o/c, 9.8 IT-o/c, 9.9.

P10 IT-o/c
OK 05. OcymiecTBasiTh yCTHYIO Temsr 1.1, 1.2, 1.3 [1-o/c, 1.4 TT-o/c, 1.5, | TectupoBanue
¥ IMCbMEHHYI0 KoMMyHuKamio | 1.6 IT-o/c, 1.7. YCTHBIH onpoc
Ha rOCyJIapCTBEHHOM S3bIKE Tempr 2.1 - 2.3, 2.4 IT-o/c, 2.5, 2.6, Maremarudeckuii
Poccmiickoli Denepamm 2.7 II-o/c, 2.8 - 2.12, 2.13 I1-o/c, 2.14. HKTAHT

Tewmsr 3.1 I1-0/c, 3.2 - 3.4, 3.5 I1-0/c, 3.6.
C Y4eTOM 0COOEHHOCTEH Tempr 4.1, 4.2, 4.3 TI-o/c, 4.4. [IpeacraBnenue
COITHAJTLHOTO U KYJIbTYPHOTO Tempi 5.1 — 5.3, 5.4 [-o/c, 5.5 TT-o/c, pe3yIbTaToB

KOHTCKCTa

5.6 -5.9.

Tewmsl 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 I1-o/C,
6.8, 6.9 IT-o/c, 6.10.

Temsr 7.1- 7.5. 7.6 I1-o/c, 7.7 T1-o/c,

MPAKTUYECKUX paboT
KonTponbhas pabota
Brimonnenue
3aJaHuN
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7.8 IT-o/c, 7.9, 7.10 IT-o/c, 7.11, MIPOMEKYTOYHOMN

7.12 II-o/c, 7.13, 7.14, 7.15 I1-0o/c, 7.16 aTTecTaluu

IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.3 I1-o/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3 I1-o/c,

9.4 IT-o/c, 9.5 IT-o/c, 9.6 IT-o/c,

9.7 IT-o/c, 9.8 IT-o/c, 9.9.

P10 IT-o/c
OK 06. ITposBasaTh Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4 T1-o/c, 1.5, | TectupoBanmue
Ipak IaHCKO-TIATPHOTHYECKYIO 1.6 IT-o/c, 1.7. Y CTHBIH ompoc
MO3HIIMIO, JEMOHCTPHPOBATH Tempr 2.1 - 2.3, 2.4 IT-o/c, 2.5, 2.6, MareMaTuyecKuit
0CO3HAHHOE MOBEICHIE 2.711-0/c, 2.8 - 2.12, 2.13 I1-o/c, 2.14. MKTAHT

Tewmsr 3.1 I1-o/c, 3.2 - 3.4, 3.5 IT-o/c, 3.6.
Ha OCHOBE TPAJUIMOHHBIX Tembi 4.1, 4.2, 4.3 T-o/c, 4.4. [Ipencrasienue
POCCHHCKHX JTyXOBHO- Temsr 5.1 — 5.3, 5.4 I1-0/c, 5.5 TI-o/c, pe3yIbTaToB

HPaBCTBCHHBIX HGHHOCTCﬁ, B

5.6 -5.9.

IIPaKTUYECKUX paboT

TOM YHCIIC Temsr1 6.1- 6.4, 6.511-0/c, 6.6, 6.7 I1-o/c, KonTposnbHas pabora
C YYETOM TapMOHHU3AINH 6.8, 6.9 II-o/c, 6.10. Brimonnenue
MEKHAIIMOHAJIBHBIX Temsr 7.1- 7.5. 7.6 I1-o/c, 7.7 I1-o/c, 3aJaHuNA
U MEKPETUTHO3HBIX 7.81II-o/c, 7.9, 7.10 IT-o/c, 7.11, IPOMEKYTOYHOM
OTHOLICHHIA, IPHMEHSITH 7.12 TI-o/c, 7.13, 7.14, 7.15 TI-o/c, 7.16 aTTecTalyu
CTaHKapTbI IT-o/c, 7.17.
AHTHKOPPYIIHOHHOTO Temnr 8.1, 8.2, 8.3 I1-o/c, 8.4.
HOBeCHUS Temsr 9.1, 9.2 IT-0/c, 9.3 I1-o/c,

9.4 IT-o/c, 9.5 IT-o/c, 9.6 IT-o/c,

9.7 IT-o/c, 9.8 IT-o/c, 9.9.

P10 IT-o/c
OK 07. CopneticTBOBaTh Temsr 1.1, 1.2, 1.3 I1-o/c, 1.4 T1-o/c, 1.5, | TectupoBanmue
COXPAHEHHUIO OKPYKAIOIIEit 1.6 TT-o/c, 1.7. Y CTHBIH Onpoc
CPEIbl, PECYPCOCOEPEKEHHTIO, Temsr 2.1 - 2.3,2.4 I-o/c, 2.5, 2.6, MaremaTnueckuii
IpHMERAT SHAHHS 2.7 I-o/c, 2.8 - 2.12, 2.13 IT-o/c, 2.14. HKTAHT

Temrr 3.1 IT-o/c, 3.2 - 3.4, 3.5 IT-0/c, 3.6.
00 M3MEHEHUHN KIIMMATa, Tembi 4.1, 4.2, 4.3 TT-o/c, 4.4, [Ipencrasnenue
TIPUHITUIIBI OEPEIITUBOTO Temmr 5.1 — 5.3, 5.4 IT-o/c, 5.5 T-o/c, pe3yIbTaToB

MPOU3BOJICTBA, I3 (HEKTUBHO

5.6-5.9.

MPAKTUYECKHUX paboT

JICHCTBOBATD Tewmsr 6.1- 6.4, 6.5I1-0/c, 6.6, 6.7 I1-o/c, | KontponbHas pabora
B UPE3BBIYANHBIX CUTYAIHSX 6.8, 6.9 I1-o/c, 6.10. Bremonxenue
Temsr 7.1- 7.5. 7.6 IT-o/c, 7.7 IT-o/c, 3aaHui
7.8 I1-o/c, 7.9, 7.10 IT-o/c, 7.11, HPOMEKYTOYHOM
7.12 II-o/c, 7.13, 7.14, 7.15 I1-o/c, 7.16 aTTecTalyu
II-o/c, 7.17.
Temnr 8.1, 8.2, 8.3 I1-o/c, 8.4.
Temst 9.1, 9.2 IT-o/c, 9.3 T1-0/c,
9.4 TI-o/c, 9.5 IT-o/c, 9.6 IT-o/c,
9.7 IT-o/c, 9.8 TT-o/c, 9.9.
P10 IT-o/c
[1K 1.2. Ananu3upoBaTh Temsr 1.3 I1-o/c, 1.4 IT-o/c, 1.6 I1-o/C. TectupoBanue

PaCCUUThIBATH MaTCpUaJIbl

Tewmsr 2.4 T1-0/c, 2.7 IT-o/c, 2.13 IT-o/c.
Tewmsr 3.1 I1-o/c, 3.5 IT-o/c.

YcTHBII onpoc
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I€oAC3NYCCKHUX CBbEMOK

Temnr 4.3 IT-o/c.

Tewmnl 5.4 I1-o/c, 5.5 IT-o/c.

Tems! 6.511-0/c, 6.7 IT-o/c, 6.9 I1-o/cC.
Temsr 7.6 IT-o/c, 7.7 I1-o/c, 7.8 I1-o/c,
7.10 IT-o/c, 7.12 I1-o/c, 7.15 I1-o/c,
7.16 I1-o/c.

Temnr 8.3 I1-o/c.

MarteMaTH4eCKUil
JTUKTAHT
IIpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padoT
KontponbHas padota

Tewst 92 TT-o/c, 9.3 T-o/c, 9.4 Tlofe, | onoiee
9.5 IT-o/c, 9.6 T-o/c, 9.7 T-oc, ST .
9.8 TI-o/cC. IPOMEKYTOIHOM
P10 I-o/c aTTecTaluu
1K 1.3. ITpousBoauts pazdousky | Temst 1.3 I1-o/c, 1.4 I1-o/c, 1.6 IT-o/cC. TectupoBanue
Ha MECTHOCTH 3JICMEHTOB Temsr 2.4 [1-0/c, 2.7 TT-0/c, 2.13 I1-0/c. YeTHBIN onpoc
KENE3HOJOPOKHOTO IIyTH U Tempr 3.1 [-o/c, 3.5 TI-o/c. MaremaTnueckuit
UCKYCCTBEHHBIX COOPYKEHHI geMH 4512 g-oﬁc. 5.5 TT-of JIUKTaHT
715 CTPOUTENLCTBA JKEIE3HBIX szz 6: SH-()(; 0?76.% H-o(; C(f. 6.9 TT-o/C. I[Ipencrasnenune
mopor PE3yIIbTaTOB

Tewmsr 7.6 I1-o/c, 7.7 I1-o/c, 7.8 I1-o/c,
7.10 IT-o/c, 7.12 II-o/c, 7.15 I1-o/c,
7.16 I1-o/c.

NPaKTHYECKUX padoT
KonTponbhas padora

Temsr 8.3 I1-o/c. Beionsenne

Temst 9.2 T1-0/c, 9.3 I1-o/c, 9.4 T1-o0/c, 3aJaHNH

9.5 IT-o/c, 9.6 I1-o/c, 9.7 I1-o/c, MIPOMEKYTOUHOU

9.8 IT-o/c. aTTecTaluu

P10 IT-o/c
[IK 3.3. Kontponuposatb Tewmsr 1.3 I1-0/c, 1.4 IT-o/c, 1.6 I1-o/C. TectupoBanue
COCTOSIHHE PeibcoB, snementos | 1emsl 2.4 I1-o/c, 2.7 I1-o/c, 2.13 IT-o/c. Y eTHEI ompoc
KEIE3HOJJOPOKHOTO IIYTH U Tempr 3.1 [-o/c, 3.5 TI-o/c. MaremaTnueckuii
COOPYEHHM C UCIIOJIb30BAHUEM Tembr 4.3 Tl-o/c. JUKTAHT

Tewmsr 5.4 I1-o/c, 5.5 I1-o/c.
AIMATHOCTITICECKOTO Temsr1 6.511-0/c, 6.7 I1-o/c, 6.9 I1-o/c. Hpencrasnenie
o0opynoBaHus pe3yIbTaToB

Temsr 7.6 I1-o0/c, 7.7 I1-o/c, 7.8 I1-o/c,
7.10 IT-o/c, 7.12 IT-o/c, 7.15 I1-o/c,
7.16 I1-o/c.

Temsr 8.3 I1-0/c.

Temsr 9.2 I1-0/c, 9.3 I1-o/c, 9.4 I1-o/c,
9.5 IT-o/c, 9.6 IT-o/c, 9.7 I1-o/c,

9.8 IT-o/c.

P10 IT-o/c

MPAaKTUYECKUX paboT
KonTponbhas padora
Beimonuenue
3a1aHuI
IIPOMEKYTOUYHON
aTTecTaluu
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