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1. TACHOPT PABOYEN YUYEBHOMU

JUCHUIIVIMHBI YII.11 MATEMATHKA

INPOI'PAMMUbI

1.1.

PabGouas mporpamma yueOHO# nucturmiuHbl sBisieTcs: dacteio [ITICC3 B
cootBerctBUM ¢ @®OI'OC CIIO 10.02.05 OOecneuenue uHGOPMALMOHHON
0€30M1acCHOCTH aBTOMAaTH3UPOBAHHBIX CUCTEM.

O06J1acTb MPUMEHEHHUS TPOTPAMMBI

1.2. Mecro yuebHoM nucuumuinHel B cTpykType [HTICC3:
OIl. OGuieo6pazoBarebHas MOATOTOBKA

VII. YueOHble npeaMeTh

VII.11 Maremartuka

1.3. Uenu u 3agaun yueOHOW TUCHUIUIMHBI — TPeOOBaHUS K pe3ysbTaTaM
OCBOEHUS y4eOHON AMCLIUILIINHBIL
Conepxanue JTUCIUIIINHEBI

IPOTrpaMMBbl 00111e00pa3oBaTENHHOM

«MaTtemaTHKa» HaNpaBJIEHO Ha JOCTWKEHHE pE3YyJIbTaTOB €€ U3Y4YEHHUsS B
cootrBercTBUU ¢ TpeboBanusamu DPI'OC COO c¢ yueroMm mnpodeccuoHanbHOU

HamnpasyiieHHocTH @I'OC CIIO.

1.4. KoanuecTBO 4aCOB Ha OCBOCHUE AUCIUTLINHBI:
MaxkcumanbpHON yueOHOU Harpy3ku oOyuaromierocs 322 yaca, B TOM YHCJIE:
— oOs3arenpHas ayauToOpHas ydeOHas Harpyska (Bcero) - 312 yaca, B TOM
YyClie IPaKTHIecKas MOATr0TOBKa - 156 gacos.
— MnpoMexyTouHas arrectanus — 10 yacos.

1.5. Ilnanupyembie o011eo0pazoBaTebHON
mucuumInHbl B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

pe3yabTaTbl  OCBOCHMS

Kon n Pe3yabTaThl 00yueHus

HAHMEHOBaHMe

‘l’OPM“PyeMHvX O6ume JMcuMIInHAPHbIE
KOMIIeTeHIH i
OK 016. BeiOuparts | JIndHOCTHBIE — pe3ynbTaThl  DOIDKHBI | [1pg]. BliacHue METOaMH
CIIOCOOBL OTpaxKaTh JI0Ka3aTeNbCTB, aNTOpPUTMaMH
pelleHuss  3ajad | B YaCTH: TPYAOBOTO BOCIIUTAHUSL: pelneHs sajau; yMeHHe
npodeccHoHadbH |- TOTOBHOCTh K TPYAY, OCO3HAHHE bopMyTHPOBATE onpeieneHus
Ol JIeATEeIBHOCTH | IEHHOCTH MaCTePCTBa, TPYIOTIO0HE; AKCHOMBbI ’
MMPUMCHHUTCIILHO - TOTOBHOCTSH K aIfTI/IBHOI/I I[CHTCJ'H:HOCTI:I " TEOpEMBI, PUMEHATD ux,
K PA3JHHIHBIM | TEXHONIOTHHMECKOH W COWMAIBHON | 1yop iy, OKA3aTEIEHELE
KOHTEKCTaM HaINpaBJICHHOCTH, CIIOCOOHOCTh
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MHHUIIUHPOBATD, IUTAHUPOBATh
U CaMOCTOSATEIBHO BBINOIHATH TaKYIO
JIeATEIILHOCTD;

- UHTEpeC K pa3IuuHbIM cdepam
npodeccHoHaTbHON AEATETLHOCTH.
MertamnpeaMeTHbIe pe3yIbTaThl JOKHBI
OTpaXaTh:

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU IIO3HaBaTEIbHLIMU
NENCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOATENBHO  (POPMYIUPOBATH
u aKTyaJIM3UPOBATh pooiieMy,
paccmaTpuBath

€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CyH.IGCTBGHHBIﬁ
MPU3HAK

NnJn OCHOBAaHUA JJI CpaBHeHI/I}I,
Kiaccuukanmum

1 0000IIIEeHNS;

- ONpEeNeNATh IENH JCSITCIbHOCTH,
3a7aBaTh IapaMETpbl U KPUTEPUH HX
JIOCTHIKEHMS;

- BBISABJIATH 3aKOHOM€pHOCTI/I nu
MIPOTUBOPEYHS

B paCCManI/IBaeMBIX SIBJICHHUAX

- BHOCUTBH KOPPCKTUBLI B ACATCIILHOCTD,
OLCHUBATb COOTBETCTBUEC PEC3YJIbTAaTOB
neirsiM, OLUCHUBATL PHUCKU HOCHGI[CTBI/Iﬁ
JCATCIIBHOCTH

0) 0a30BbIC HCCIIEA0BATEIIbCKUE
NICUCTBUA:

- BIAJETh HaBBEIKAMH yueOHO-
HICCIIEN0BATEILCKOMN

n HpOGKTHOﬁ ACATCIIbHOCTH, HaBBIKAMH
paspenieHus npooiem;

- BBEIBJSTH MNPUYUHHO-CIICACTBCHHBIC
CBSI3U

N aKTyaJIM3UPOBATH 3a4avy, BbIABUIATb
THITOTE3Y

€C pCLICHHA, HAXOAWUTb APryMCHTHI
Ut JI0Ka3aTeIbhCTBa CBOUX
YTBEPKJICHUM, 3a1aBaTh IapaMmeTpbl U
KPUTEPHH PEUICHHUS;

- AHAJIM3UPOBATH IMOJIYYCHHLBIC B XOIC
pereHus 3aJa9u pe3yabTaTHI,
KPUTHYCCKU OLCHUBAThH
UX JIOCTOBEpHOCTh, NPOTHO3HPOBATH
U3MCHCHHUC

B HOBBIX yCIIOBUSIX;

pa3pabaTbIBaTh IJ1aH peLIeHns

paccyXIIeHHs B X0JIC peLICHUS 3a/1ay;
I1P62. Ymenue OIIepupOBaThH
HOHATHAMHU: CTENEHb qHcIa,
aorapuM Yuciia; YMEHUE BBIOIHSATD
BBIUHCJICHHUE 3HAYEHUN
U TpeoOpa3oBaHMs BBIPAKEHHN CO
CTENCHIMHU " norapupmamy,
npeoOpa3oBaHus IpoOHO-
palMOHAIBHBIX BBIPAKCHUH;

I1P63. Ymenue OTIepPUPOBATH
HOHATHAMHU: panroHanbHbIE,
UppalMOHANIBHBIC,  TOKA3aTeNbHbIC,
CTEICHHBIE, norapudmMudeckue,
TPUTOHOMETPHYECKAE YpPaBHEHUS H
HEpPaBEHCTBA, NX CHCTEMBI;

I1P64. Ymenue OIIepupOBaThH
MOHATUAMU: (YHKIIMS, HEMPEPhIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTpeeTICHHBIH
WHTETpa, yMEHHue HAXO/HTh
MIPOU3BOIHBIC AJIEMEHTAPHBIX
GYHKIWN, WCHONB3YS CIPAaBOYHBIC
MaTepHaIbl; UCCIICIOBATh B
NPOCTEUIINX CiydasX (YHKIHHA Ha
MOHOTOHHOCT, HAXOJIUTh
HauOoJIbIINE

Y HauMEHbINUE 3HAYCHHUS (QYHKIIHN;
CTPOUTH TpapUKd MHOTOUICHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaNIMn3a;
IPUMEHATh  IPOU3BOAHYIO  IIpHU
pereHnn 3a1a4
Ha JIBWJKEHHWE; pellatb IpPaKTHKO-
OpHUEHTHPOBAHHBIE 3a1a4u

Ha HauOOJbIIME W HAMMEHBIINE
3HA4EeHUs, HaA HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSIMH: PallMOHANbHAS () YHKIIHS,
nokaszaTenbHasi (DYHKIHS, CTEIICHHAs

byHKIMA, JorapupmMuUecKas
byHKIHS, TPUTOHOMETPUUECKHUE
¢bynkuuu,  obOpaTtHble  (QYHKIUY;
yMEeHHUe CTPOUTH rpaduku

M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKy Mpu U3y4eHUH MPOLIECCOB U
3aBUCHMOCTEHN, NpU pELIEHUU 3ajad
U3 JpYyrux Yy4eOHbIX NpPEeIMETOB U
3a]1a4 U3 PeaJIbHOM JKN3HU; BBIpaXKaTh
dbopMylnaMu  3aBUCHUMOCTH  MEXAY
BEJIMYNHAMU;




npoOJeMbl ¢ y4eTOM  aHalu3a
UMEIOIIUXCS MaTepHaIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

- YyMeTb TepeHOCUTh 3HAHHSI B
MI03HABATEIBHYIO

U IPAKTHYECKYIO obnacTu
KHU3HEICATEILHOCTH;

- yMETb MHTETPUpPOBaTh 3HAHUS U3
pa3HBIX PEIMETHBIX 00JIACTEH;

- BBIJIBUraThb HOBBIE MJIEHU, IIpEAJIararb
OPUTMHAJIbHBIE TOAXO/BI U PEIICHUS

[TP66. Ymenue pematb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM YHCIIE
Ha TPOIEHTHI, TOMM ¥ 4YacTH, Ha
IBIKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3
o0jacTu yHpaBiCHHUS JIUYHBIMH U
CEMEHHBIMU dbuHaHCaMM ),
COCTaBJISITh BBIPAKCHHSI, YPABHECHUS,
HEpaBEHCTBA W MX CHCTEMBI TIO
YCIOBHIO  3aJlaud,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE W OICHUBATh
MPaBIONIOI00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
HOHATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalMEHbIIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHS,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yYMEHHE U3BJIEKATb,
HMHTEPIPETUPOBATh  HMH(OPMAIHIO,

MPEICTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pPEATbHBIX
MIPOLIECCOB U SBJICHUH; MPEACTABIATH
MH(OPMALIUIO C TTOMOIIBIO TAOIUI U
auarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM
quclie

C IIPUMEHEHUEM rpadu4ecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
I1P68. Ymenue OIIepPUPOBATH
MOHSTUSIMHU: CITy4alHbII OTIBIT
U CilydaifHoe COOBITHE, BEpOSITHOCTD
CITy4aitHOTO COOBITHS; yMeHUe
BBIYHCTISITh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyecKkux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel U (QopMyNIBI TIPH PEIICHUU
3a/la4;  OICHMBATh  BEPOSTHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CITy4aifHBIMU BEJIMYMHAMU;
yMEHHE MIPUBOJIUTH pPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX YHCEIN
B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHSIMHU: TOYKa, npsimas,
MJIOCKOCT, MIPOCTPAHCTBO,
JIBYTPAHHBIN yroJl, CKPEIIUBAIOIIHNECS
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psIMbIE, NapajuIeaTbHOCTD u
NEePIEHAUKYISPHOCTD TPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OpSMBIMH, yTOJ  MEXAY HIpsIMOU
U IUIOCKOCTBIO,  YrOld  MEeXAY
IUIOCKOCTSIMH, PAacCTOSTHHUE OT TOYKHU
10 TJIOCKOCTH, PACCTOSIHHE MEXAY
OpSIMBIMHM,  PAcCTOSIHHE  MEXAY
IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh
OpU peIIeHUWH 3aJad  H3Yy4YEHHBIC
(bakTbl U TEOpeMbl IIAHUMETPUU;
yMEHHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

I1P610. YMeHue ~— omnepupoBarthb
MOHSATUSIMH: MHOTOTPaHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO,
napajuiefienunes, npusma, nupammuaa,
¢durypa u TMOBEPXHOCTh BpAaIlICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

ceueHus buryps BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsl,
LWIMHIpA, KOHYCa, iouiaib

MOBEPXHOCTH THPAMHIIBI, TPU3MBI,
KOHYycCa, UIUHAPA, TUIOMAas chepsl,
o0beM KyOa, MPSIMOYTOJTHHOTO
napajjejicnmiicaa, nupamMubl,
[pU3MBI, LUIUHIpaA, KOHYyca, LIapa;
YMEHHE M300pakaTh MHOTOTPaHHHUKH
)41 IMMOBCPXHOCTHU BpalicHus, ux
CCUCHHs] OT pYKH, C TIOMOIIBIO

YEePTEKHBIX WHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJACTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE PAaclo3HABaTh
MMpaBUJIbHBIC MHOTOTPAHHUKH;

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUXKXCHHUC
B IIPOCTPAHCTBE, MOJI00HBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MOAOOHBIX (uUryp mpu
pEIICHUH 33]1aY;

I1P612. YMenune BBIYUCIISITh
TCOMETPHYECKHE BEJIMYHMHBI (JJTMHA,
yroj, IUIONIaab, OOBEM, IUIONIA/Ib

MTOBEPXHOCTH), HCITONTh3YS
M3y4eHHBIE (POPMYIIBI U METOBI;
[1P613. YMenne OTIEpUPOBATH

MOHATUSIMU: IPSAMOYTOJIbHAsI CUCTEMa
KOOp/JMHAT, KOOPAMHATBI  TOYKH,
BEKTOp,  KOOPAMHATBI  BEKTOpA,
CKIAPHOE  IPOU3BEIECHHUE,  Yroj
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MEXK]ly BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOpa Ha YHUCIIO;
HAXOJUTh C TMOMOIIBI H3YYEHHBIX
dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMN  M3YYECHHBIM  METOJ
JUIS pelleHusl 3aJa4M, paclio3HaBaTh

1 1eATEeIbHOCTH

OK 02.
lcrions30BaTh
COBpPEMEHHBIE
CpeIcTBa IIOMCKa,
aHaIM3a u
MHTEpIIpETAlUU
mHbOpMaLUK, |
MH(pOpMaMOHHbIE
TEXHOJIOTUU  JUIS

BBINIOJTHEHUS 3324
pogeccuoHaIbHO

JIngHoCTHEBIC PE3YIbTAThI JOJIZKHBI
OTpakaTh B YaCTH: IICHHOCTH HAYYHOTO
IIO3HAHUA:

-c(hOPMUPOBAHHOCTh ~ MHPOBO33pPEHHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKu u
0O0IIeCTBEHHON MPAKTUKU, OCHOBAaHHOTO
Ha nanore KYJIBTYD,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;
MeTtanpeaMeTHbIe Pe3yabTaThl JOIKHBI
OTpaXkaTh:

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU IMO3HaBaTEIbHLIMU
NENCTBUSIMU:

B) pabota c nHpopMaIuei:

- BJIaACTH HaBbIKaMH MOJIYYCHHA
UHPOpPMALIUM W3 HMCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIIATH
NOWCK, aHalIHW3, CHCTEMAaTH3alHui0 |

UHTEPIIPETALINIO uHpOopMau
Ppa3InYHBIX BHJIOB " bopm
IIPEJICTaBICHMUS];

- CcOo37aBaTh TEKCTHI B Pa3JIMYHBIX
dopMaTax Cc y4eTOM Ha3HAYCHUS
uHGOpPMAlMM ¥ LEJIEBOH AayAWTOPHH,
BBIOUpast ONTUMAJIbHYIO bopmy
Ipe/ICTaBICHUS

U BU3yaIH3alllu;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBHE MPABOBBIM M MOpPAJIBHO-
TUYECKHM HOpMaM;

- UCTIOJIB30BATh cpencTBa
UH(OPMAIIMOHHBIX u

MaTeMaTHYECKHE (baxThI
U MaTeMaTHYecKue MOJAENu B
MIPUPOTHBIX " 0O0IIIECTBEHHBIX
SBIIGHUSX, B HCKYCCTBE, YMEHHE
MIPUBOIUTH PUMEPHI
MaTeMaTHYeCKHX OTKPBITHI
poccuicKon u MHUPOBOM
MaTeMaTUYECKON HayKH

I1POG1. Bnagenue METOJaMU
JI0Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3ajady; yMEHHE
dbopMynupoBaTh oTIpeieNieHus,
aKCHOMBI

U TEOpeMbl,  TNPUMEHATh  UX,
MIPOBOAUTD J0Ka3aTeNbHbIE
paccyXJICHHUS B XOJI¢ PEIICHHUs 3a/1a4;
I1P62. YMeHue OTIEpUPOBATH
MOHATHSIMHU: CTETICHb YHCIa,
Jorapu@m yucia; yMEHUE BBIIOIHSITh
BBIYUCIICHUE 3HAYEHUI
U T1peoOpa3oBaHMsl BBIPAXKEHUH CO
CTETICHSIMH u norapudmamu,
npeoOpa3oBaHUs IpoOHO-
paIMoOHAIBHBIX BBIPAKECHU;

I1P63. YMeHue OTIEpUPOBATH
MOHATHSIMHU: paloHanbHbIE,
UppalMOHANIbHBIE,  MOKa3aTelbHbIE,
CTCTICHHEIE, norapuMUIECKHe,

TPUTOHOMETPUYECKNE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YMeHue OTIEpUPOBATH
MOHATUSAMU: (YHKLUS, HETpEephIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTIpeeTICHHBIH
WHTETpa, yMeEHHue HAXOJHUTh
IMPOU3BOJHBIC SJICMCHTApPHBIX
GYHKIWN, WCHONB3YsS CIPAaBOYHBIC
MaTCpurajibl; HUCCIICO0BATH B
NPOCTEUINX CiydasX (YHKIHHA Ha
MOHOTOHHOCTB, HaxXoaUuThb
HauOoJIbIINE

Y HauMeHbIIWE 3HAYeHHUsS (YHKLIHN;
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KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B
pCIICHUN KOTHHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpTraHHU3allMOHHBIX 3aaa4dy C
COOTIOIEHUEM TpeOoBaHMt
DPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepekeHusl,

IMMPpaBOBbBIX W OSTUYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacHOCTH

CTpOUTh TpadUKU MHOTOWIEHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaIn3a;
IPUMEHATh  IPOU3BOAHYIO  IpHU
pereHnn 3a1a4
Ha JIBWJKEHHWE; pelarb IPaKTHKO-
OpHUEHTHPOBAHHBIE 3a1a4u
Ha HauOOJbIIME W HAMMEHBIINE
3HAQUYEHMs, HA HAXOXKJEHUE IYyTH,

CKOPOCTH U YCKOPEHUS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATHUSIMU: pallMOHANbHAS () YHKIIHS,
nokaszaTenbHast (YHKIHSA, CTEIeHHas

byHKIIHS, norapupmMudeckas
byHKIHS, TPUTOHOMETPHUUECKUE
byakuun,  oOpaTtHble  (QYyHKIUH;
YMEHHE CTPOMTH rpaduKu

M3y4YCHHBIX (YHKIUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPU pEIIeHNH 3ajad
U3 JApYruX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peaJbHOM KU3HH; BEIpaXKaTh
dopMynaMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;

[TPG6. YMmeHue permath TEKCTOBBIC
3a7a4d Pa3HBIX TUIOB (B TOM YHCIIE
Ha TMPOLCHTHL, JOJM W 4YacTH, Ha
IBWXKEHHE,  paboTy,  CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 33Ja4d U3
o0llacT ympaBieHUS JHYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHHS,
HEpaBEHCTBA W HMX CHCTEMBI IO
YCIOBUIO  33/a4d,  HCCIEAOBATh
MOJTy4YeHHOE pELICHHE M OLEHUBATh
MPaBAONOA00HOCTh PE3YIIbTaTOB;

I1P67. Ymenue OTIepPUPOBATH
HOHSATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalMEHblIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHS,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; YMEHHE U3BJIEKATh,
MHTEPIIPETUPOBATh  HMH(POPMAIHIO,

MPEJCTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pPEATbHBIX
MIPOLIECCOB W SIBIICHUH; MPEACTABIIATh
MH(OPMALIHIO C MTOMOIIBIO TAOIUI U
JTUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHBIE, B TOM
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qiucle
C IIPUMEHEHUEM rpadu4ecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;
I1P68. Ymenue OTIepUPOBATH
MOHSTUSIMHU: CIIy4alHBIN OTBIT
U CilydaifHoe COOBITHE, BEpOSITHOCTD
CITy4aitHOTO COOBITHS; yMEHUe
BBIYHCTISITh BEPOSTHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOZOB;  IPUMEHATH  (HOPMYJIbI
CIIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
dbakTel U (QopMyNIBI TIPH PpPEIICHUU
3aja4;  OLIGHWBAaThb  BEPOSITHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CIly4aitHBIMU BEJIMYUHAMU;
yMEHHE MIPUBOJIUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHSIMHU: TOYKa, npsimMasi,
MJIOCKOCT, MIPOCTPAHCTBO,
JBYTPAaHHBIN yroj, CKPEIINBAOLIHECS
psiMbIE, napajuieaTbHOCTD u
NEePIEHIUKYISPHOCTD TPSIMBIX
U IUIOCKOCTEH,  Yroil  MexAy
OpSIMBIMH, yTOJl  MEXAY HNpsIMOH
U IJIOCKOCTBIO,  YIOJI  MEXAY
IJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKHU
70 IUIOCKOCTH, PAacCTOSHUE MEXIY
NpSIMBIMH,  PACCTOSIHHME  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU pelleHWH 3aJad H3y4eHHbBIE
(bakThl U TEOpeMbl IUIAHUMETPUU;
yMEHHE OLICHUBATh pa3mMepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;
I1P610. YMeHne omnepupoBaTth
MOHATUSIMH: MHOTOTPAaHHMK, CEYCHHE
MHOTOTPaHHUKA, KyO,
napajuieNienune/, mpu3ma, mupamMmuia,
¢durypa u TMOBEPXHOCTh BpalllCHUS,
UWINHIP, KOHyC, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsi,
HWIMH]IPA, KOHYca, Iouaib

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYcCa, [MIHHIPA, TUIOMaab chepsbl,
oobeM  Kyba,  IPSIMOYTOJIBHOTO
napasuieseuresa, HPaMUIBL,
OpU3MBI, LWIMHAPA, KOHYCa, IIapa;
yYMEHHE M300pa)kaTh MHOTOTPAaHHUKH
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U TOBEPXHOCTHM  BpAIEHUS, UX
CE€YEHUsT OT pPYKH, C TOMOIUIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBaTh CUMMETPUIO B

MIPOCTPAHCTBE; YMEHHUE PAacClO3HABATh
MpaBWJIbHBIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBaTH
MOHATHSIMHU: JBUKCHUE
B NPOCTPAHCTBE, MOAOOHBIE (QHUTypHI
B IPOCTPAHCTBE;  HCIOJIb30BATh
OTHOIIEHUE TUIOAJEN MIOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYpP TpH
pEIlIeHUH 3a]1aY;

I1P612. YMmenue BBIYUCTISTH
TeOMETPUUYECKUE BEIMYMHBI (IJTMHA,
yroia, Iiouiaab, oObeM, IJIOAAb

IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue ~ omepupoBarthb

MOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpJIWHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOpJAUHATBl  BEKTOPA,
CKaJIIpHOE  NPOU3BEACHHUE, Yol
MEX/y BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHUCIO;
HaXOJUTh C TIOMOIIBI0 HW3YYECHHBIX
dbopMynl  KOOpAMHATBI  CEpPEAMHBI
OTpe3Ka, PACCTOSIHHE MEXIY IBYMS
TOYKaMHU;

I1P614. Ymenue BBIOMPATH
MOIXOMSIIMNA  WM3YYECHHBIM  METOJ
JUIS PelIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTH4eCcKue (bakThI
M MaTeMaTHYecKhe MOJAENU B
MIPUPOIHBIX u 00I11eCTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMCHHE

OK 03.
[InanupoBath

U PEaTnu30BbLIBATH
coOCTBEHHOE
npodeccuoHanbH
oe

u JIMYHOCTHOC
pa3BuTHE,
HIpeaIpUHUMATEN

BCKYIO
JIeATEITbHOCTh

JInaHocTHBIC PE3YIbTAThI JOJI?KHBI
OTpakaTh

B qacCTu: AYXOBHO-HPaBCTBCHHOT' O
BOCITUTAHUSL:

- copMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHUsI, ITHYECKOTO TTIOBEICHHS;

- CIIOCOOHOCTH OIICHMBATH CUTYAIHIO U
IPUHUMATh  OCO3HAHHBIC  PELICHHS,
OPUEHTUPYAICH Ha MOpanabHO-
HPaBCTBEHHBIC HOPMBI M [ICHHOCTH;

- OCO3HaHHuEC JJUYHOTI'O BKJIaga B

MIPUBOJUTH IpUMEPBI
MaTeMaTUYeCKUX OTKPBITUIA
POCCUICKOM u MHPOBOM
MaTE€MaTHYECKOU HAYKH

I1POG1. Bnagenue METOJaMU
JI0Ka3aTelbCTB, aNropuTMaMu
peuieHus 3a/1ay; yMEHUe
dbopMynupoBaTh OmpeeneHus,
AKCHOMBI

U TEOpPEeMbl,  MPUMEHSATh  WUX,
MIPOBOJIUTH JI0OKa3aTelIbHbIE

paccyxJIeHHs B XOJI€ peLIeHUs 3a/1a4;

[1P64. YMeHue OTIEpUPOBATH
MOHATUSAMU: (YHKLUS, HETPEephIBHAS
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B
npodeccuoHanbH
ol chepe,
UCIIOJIb30BaTh
3HAHUA

[0 IPaBOBOH U
(dbuHaHCOBOM
TPaMOTHOCTH B
Pa3IUYHbIX
KU3HEHHBIX
CUTYaIUAX

MOCTPOCHUE YCTONYHUBOIO OYIYyIIETro;
- OTBETCTBEHHOE OTHOILEHHUE K CBOUM

poauTensm
u (W) JpyruM  4ieHaM CEMbH,
CO3aHHIO CEMbU Ha OCHOBE

OCO3HAHHOTO MPUHATHUS  LEHHOCTEH
CEMEHHOM JU3HU B COOTBETCTBUH C
TpaguuusaMu HapoaoB Poccuu;
MetanpeameTHble pe3ynbTaThl TOJKHBI
OTpaXKaTh:

OBnanenue YHUBEpPCATbHBIMU
PEeryIsTUBHBIMU JEHCTBUSIMHU:

a) caMOOpTaHMU3aIINS:

- CaMOCTOSITEIbHO  OCYILECTBIATH
MO03HABATEJIbHYIO JEeSITeNIbHOCTbD,
BBISIBIIATD pPOOJIEMBI, CTaBUTH
1 popmMynupoBaTh COOCTBEHHBIC 3aaUH
B 00pa3oBaTeNbHON NEATENHHOCTH H
KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO ~ COCTaBIIATh  IUJIaH
pemieHuss  MpoOJeMBl  C  y4EeTOM
UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN

W TOpeArnoyTeHUM; JaBaTh  OICHKY
HOBBIM CUTYaIUsIM;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI PEQIICKCHH IS
OLICHKM CHUTYyallud, BbIOOpa BEpPHOIO
peuieHus;

- yMeTb  OLEHUBaTh PpUCKH U
CBOEBPEMEHHO NMPUHUMATh PEILICHUS 10
UX CHUKCHHUIO;

B) AMOIMOHAIBHBIN WHTEJUICKT,
Ipeoararouii copMUPOBAHHOCTE:
BHYTPEHHEN MOTHUBALIMM, BKIIOYAOLICH
CTpEeMJICHHE K JOCTHKEHHUIO LEeIH H
ycrnexy, ONTUMHU3M, HHHUIMATUBHOCTD,
yMEHHE NeiCTBOBATD, UCXOMs
13 CBOMX BO3MOXKHOCTEH;

- DMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH
MOHUMATh 3MOLIMOHAJIBLHOE COCTOSIHUE

TIPYTHX, YUUTHIBATh
ero pu OCYIIECTBJICHUU
KOMMYHHUKAIIIH, CIIOCOOHOCTH K

COUYYBCTBHIO U COTIEPEIKUBAHUIO;
- COIMAIBHBIX HABBIKOB, BKJIFOYAIOIIHX
CIIOCOOHOCTH BBICTPAaUBATh OTHOIICHHUS
C JpYTUMH JIFOIBMH, 3a00THTHCA,
NpOSIBIISATh MHTEPEC W pa3periarhb
KOH(JIUKTBI

byHKIIHS, MIPOM3BOTHA,
nepBooOpasHasi, OTpeeTICHHBIH
WHTETpa, YMCHHE HaXOJIUTh
HpOI/ISBOI[HBIe BHGMGHTapHBIX
(GYHKIUH, HWCIOJIB3YsS CHpPaBOYHBIC
MaTepHaan; HUCCJICO0BATH B
MPOCTEHIIMX ciaydasX (YHKIUU Ha
MOHOTOHHOCTbD, HaXOIUThb
HauOOIbIINE

U HauMeEHbIIWE 3HAYeHHUsS (YHKIHMH;
CTPOUTh TpapUKd MHOIOYIEHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaNIMn3a;
IPUMEHATh  IPOU3BOAHYIO  IpHU
pereHnn 3a1a4
Ha JIBWJKEHHWE; pellatb IPaKTHKO-
OpHUEHTHPOBAHHBIE 3a1a4u

Ha HauOOJbIIME W HAMMEHBIINE
3HA4EeHUs, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATHUSIMU: pallMOHANbHAS () YHKIIHS,
nokaszaTenbHast (YHKIHSA, CTEICHHAs

byHKIIHS, norapupmMuueckas
byHKIHS, TPUTOHOMETPUUECKUE
byakuun,  oOpaTtHble  (QyHKIUH;
YMEHHE CTPOMTH rpaduKu

M3y4YCHHBIX (YHKIUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPU pEIIeHNH 3ajad
U3 JApYruX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peajJbHOM KU3HH; BEIpaKaTh
dopMynaMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;

[1PG6. YMmeHue permath TEKCTOBBIC
3a7a4d Pa3HBIX TUIOB (B TOM YHCIE
Ha TPOUCHTHL, JOJM W 4YacTH, Ha
IBWXKEHHE,  paboTy,  CTOMMOCTH
TOBApOB M YCIYT, HAJIOTH, 33Ja4d U3
o0llacT ympaBieHUS JHYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHHS,
HEpaBEHCTBA W HMX CHCTEMBI IO
YCIOBUIO  33/1a4d,  HCCIEAOBaTh
MOJTy4YeHHOE pELICHHE M OLEHUBATh
MPaBAONOA00HOCTh PE3YIIbTaTOB;

I1P67. Ymenue OTIepPUPOBATH
MOHATHUSIMHU: cpenHee
apudmernyeckoe, MeJuaHa,
HauOoJIbIIEe u HauMEHbIIIee
3HAUEHWUs,  pa3Max, JIUCHEPCHUS,
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CTaHAAPTHOC OTKJIOHCHUEC YHCIOBOI'O

Habopa; YMEHHE U3BJIEKATb,
MHTEPIIPETUPOBATh  HWH(POPMAIHIO,
NpPEJCTaBICHHYI0 B Ta0inuIax, Ha
TuarpaMmax, rpadukax,

OTpaXKalOIIyI0 CBOMCTBAa peaNbHBIX
IIPOLIECCOB U SIBJICHUN; MPEACTaBIATh
MH(OPMALIUIO C MTOMOIIBIO TAOIUI U
Marpamm; UCCIIEI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM
quciae ¢ NPUMEHEHHEM TpaduuecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;
I1PGS. YMeHue OTIEpUPOBATH
MOHATUSAMM: CIy4alHBIA OINBIT H
cilyyailHoe cOOBbITHE, BEPOATHOCTh
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCIIATh BEPOSITHOCTb c
UCTIOJIb30BAHUEM rpadu4ecKux
METOZOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
¢bakTel M QOopMynIBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
co Clly4aliHbIMU BEIIMYMHAMU;
yMEHHue MPUBOAMTD PUMEPBI
NPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B HPUPOJHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMenue BBIOMPATH

MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUISL pelIeHusl 3aJa4M, paclio3HaBaTh

MaTeMaTH4ECKHE (baxThI
M MaTeMaTW4yeckue MOJend B
MPUPOHBIX u OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YyMEHHE
MIPUBOANTH pUMEPBI
MaTeMaTH4eCKUX OTKPBITHI
pOCCUICKON u MHUPOBOM
MaTeMaTUYECKON HAyKH
OK 04. | JInuxoCTHBIC ~ pE3yNbTAaTBl  JTOIKHBI | [1pg7. VMeHne OrepHpPOBATH
a@q)eKTmeO OTpaXath HOHSATHAMHU: cpenHee
B3AMMOJCHCTBOBA | B 4aCTH: UICHHOCTH HAYMHOTO MOSHAHUA | ;1 dyveriraeckoe, MeTHaHa,
Th OCO3HaHUE [ICHHOCTH HAYIHOH | Looeo o oo - HAVIMCHBIIICE
U paboTath B |JEATEIBHOCTH, TOTOBHOCTE | syayemus,  paswax,  HCIEPCHS,
KOILICKTHBC OCYICCTBIIATE TPOCKTHYIO Y | cTammapTHOE OTKIOHEHHE YHCIOBOTO
U KOMaH/ie UCCIIEI0BATEIbCKYIO ACATENLHOCTD | pyaiyng: yMeHe H3BIICKAT,
MHMBUAYABEHO U B TPYTIIC MHTEPIIPETUPOBATh  HMH(OPMAIHIO,
MertarnpeaMeTHbIe Pe3yIbTaThl JOKHBI [PENCTABICHAYI0 B TaGmHuax, Ha
OTpaKath: TuarpaMmax, rpadukax,
Ognanenue YHUBEPCATbHBIMU

OTPaXKAIOIlyl0 CBOMCTBA peajbHBIX
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KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) cOBMECTHas JICSITCIIbHOCTD:

- MIOHUMATh " UCII0JIb30BaTh
MPEUMYILECTBA KOMaHJHOH 51
UHAUBUAYAIbHON paboOThI;

- IpUHUMATb  LEJIU  COBMECTHOU
JEATEIbHOCTH,  OpPraHU30BbIBaTH U
KOOPIAMHUPOBAThb JACUCTBUSA IO €€
JOCTHXKEHUIO: COCTAaBIISITh IJ1aH
JNEUCTBUM, pacupeneiatb pojid ¢
Y4ETOM MHEHHUN YYaCTHUKOB
o0CyX/aTh pe3ylbTaThl COBMECTHOU
paboTHI;

OBnanenue YHUBEpCaIbHbIMHU

PEryIATUBHBIMU ACUCTBUIMM:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- INPUHUMAaTh MOTHBBI W apryMEHTBI
IpYyrux JOIEeU npu aHaiuse
PE3yJIBTAaTOB AEATEIbHOCTH;

- IpuU3HaBaThb CBOE IPaBO U IIPaBO
JIPYTHUX JToneu
Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh IOHMMATh

MIPOIIECCOB M SIBICHUH; MPECTABIIATh
MH(OPMALIUIO C MTOMOIIBIO TAOIUI U
JTUarpamm; HCCIIEI0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM
quClie ¢ MPUMEHEHHEM TpapUIecKuX
METOJIOB ¥ SJICKTPOHHBIX CPEJICTB;

I1PGS. YMenue OTIEpUPOBATH
MOHATUSIMH: CIIy4YalHBIA ONBIT H
ciiyyailHoe coObITHE, BEpOATHOCTH
CITy4aifHOTO COOBITHS; yMEHUe
BBIYHCTISITh BEPOSTHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
dbakTel U (QOopMyNIBI TIPH PEIICHUU
3a/a4;  OICHUBATh  BEPOSTHOCTH
peasbHbIX COOBITHI{; 3HAKOMCTBO CO
CIIy9alilHBIMH BEJIMYMHAMU; YMEHUE
MPUBOJUTE TPUMEPHI  MPOSIBICHUS
3aKOHA OOJIBIINX YHCEIN B IPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

MUD C TIO3HIMH PYroro 4eaoBeKa I1P614. 5 Ymenue 5 BBIOMpATE
MOAXOALINN M3y4YEeHHBIA METON IUIs
pemieHust  3agadyd,  pacrno3HaBaTh
MaTeMaTH4eCcKue (hakThI
U MaTeMaTH4YeCKue  MOJIEId B
MIPUPOIHBIX u 00I11eCTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE
MIPUBOJIUTH PUMEPHI
MaTeMaTUYeCKUX OTKPBITHI
POCCUICKOM u MHPOBOM

MaTE€MaTHYECKOW HAYKH
OK 05. |JIn4HOCTHBIC  pe3y/IbTAaTBl  JIOJKHBL | [1pg1. Brazenue MeToIaMu
OcymecTBaATS OTpaxathb JTI0Ka3aTelIbCTB, AITOPUTMAMHU
YCTHYIO U | B 4aCTH: 3CTETUYECKOTO BOCITUTAHUS: peeHs sazad; yMeH7e
MMCbMEHHYIO - OCTETHYECKOE OTHOMICHHE K MHPY, | onvyiuposath oTIpesIeneHs,
KOMMYHHKALIMIO | BKIIOYasi SCTETUKY OBITA, HAYIHOTO H | oo o TEOPEMBI, TIPHMCHSTh TIX,
Ha TEXHHYECKOTO  TBOPYECTBA,  CHOPTA, | 1yopo s, OKA3aTEEHELe
roCy/IapCTBEHHOM | TPYyJa M OOIIECTBEHHBIX OTHOIICHUH; PACCYRICHHS B XOJIE PEIICHHS 3a/at;
SI3BIKE - CIIOCOOHOCTH BOCIIPHHUMATD | [1pg8. VMeHme OTepHpPOBATH
Poccutickoit PasIMYHbIC BHJBI HCKYCCTBA, TPALULIMM | Lo oo . CoyuaiiHbii  OMBIT W
Denepaupn M TBOPHUCCTBO  CBOCTO M APYTHX | cpyvyajinoe coOBbITHE, BEPOSTHOCTD
c YHETOM | HAPOJIOB,  OLIYWATh  OMOUMOHAIBHOC | (ivniivorg  cOGBITHS yMeH7e
ocoOeHHOCTeH BO3JIEWCTBUE UCKYCCTBA; B — BEPOSTHOCT c
COLMANBHOTO 1 | MeTanpeaMeTHbIC Pe3YIbTAThl JOIDKHBL | oo oo o rpabudeckix
KyJlbTypHOTO OTpaKath: METOJIOB;  HPHUMEHSTH  (POpMyIIBI
KOHTEKCTa OBnanenue YHUBEPCANBHBIMA | 0o o . YMHOKCHHS!
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU: BEPOSTHOCTEIH, KOMOHHATOPHBIE
a) obenmue: ) OCYMICCTBIATE | hagter m (OpPMYIbl MPU  PEIICHHH
KOMMYHHKAIH 3a/lay;  OLICHMBAaTh  BEPOSITHOCTU
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BO Bcex cdepax KU3HH;

- pacrno3HaBaTh HeBepOaIbHBIE
cpeacTBa oO1IeHus, IOHUMATh
3HAYCHHE COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh TPEIOCHITKA
KOH(MJIMKTHBIX CHTYallMii W CMATYaTh
KOH()JIUKTHI,

- Pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOKO
TOYKY 3pE€HMS C MCIOJIb30BaHUEM
A3BIKOBBIX CPEICTB

peambHBIX  COOBITHH; 3HAKOMCTBO
co CIly4yaitHBIMU BEIIMYMHAMU;
yYMEHHUE MIPUBOJHTH PUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIITUX YHCEIN
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHSIMHU: TOYKa, npsiMasi,
TUTOCKOCT, MPOCTPAHCTBO,
JIBYTPAHHBIN yToJl, CKPEIIUBAIOIIAECS
psIMBIE, napajuieIbHOCTh "
MEPICHIUKYISIPHOCTD TPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OpSMBIMH, yTOJN MEXAY HNpsIMOU
U IUIOCKOCTBIO,  YrOJI  MEXIY
IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKHU
10 TUIOCKOCTH, PACCTOSIHHE MEXIY
NpSMBIMU,  PACCTOSIHUE  MEXKIY
TUTIOCKOCTSIMU; YMEHHE HCIOJIB30BaTh
NpU  peIIeHWH 3aJad H3y4eHHBIC
GbakTel W TEOpeMbl IIJIAHUMETPUH;
yMEHHue OLIEHUBATh paszMepsl
00BEKTOB OKPYKAIOIIET0 MHUPA;
I1P610. YMeHue onepupoBarthb
MOHATUSIMU: MHOTOTPAaHHHK, CEUCHHE
MHOT'OTpaHHUKA, KyO,
napajuieNienunes, mpu3mMa, mupamMmuia,
durypa ¥ TMOBEPXHOCTh BpAIICHUS,
UWINHIAP, KOHyc, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsi,
UWIMH]IPA, KOHYca, Iouab

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYca, [IIHHIPA, TUIOMAab chepsbl,
oobeM  Kyba,  IPSAMOYTOJIBHOTO
napasuiesieuIesa, HPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH  BpAlllCHHs, UX
CeYeHHs OT pYyKH, C IOMOIIBIO

YEePTEKHBIX WHCTPYMEHTOB "
ANEKTPOHHBIX  CPENICTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHE Paclo3HABaTh
IMpaBUJILHBIC MHOTOTPAHHUKH

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JOBHUKCHHUC
B IIPOCTPAHCTBE, MOJIO0HBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MNOAOOHBIX (uUryp mpU
peIIeHUY 3aJ1ay;
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I1P612. YMmenue BBIUUCTISTH
TE€OMETPUUECKUE BEIUYMHBI (IJTUHA,
yroja, Ijomags, 00bEM, IUIOMIAIb
IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue — omnepupoBarthb
HNOHATUSAMU: IPAMOYTOJIbHAsI CUCTEMA
KOOpJMHAT, KOOPAMHATHI  TOYKH,
BEKTOp,  KOOpPAMHATBl  BEKTOPA,
CKJIIPHOE  IPOU3BEJCHUE,  Yrojl
MEXJy BEKTOPaMH, CyMMa BEKTOPOB,
NPOU3BEACHNUE BEKTOpa Ha YHCIIO;
HaxoJUTh C TIOMOIIbI H3YyYEHHBIX
dbopMynT  KOOpPAMHATHL  CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXIY ABYMS
TOYKaAMU;

[1P614. YMeHue BBIOMPATH
MOIXOMSIIMNA  WM3YYECHHBIM  METOJ
JUIS peLIeHUs 3a/layd, Paclo3HaBaTh

MaTeMaTHU4eCcKue (hakThI
M MaTeMaTW4yecKue MoJeld B
HPHPOTHBIX u OOLIECTBEHHBIX
SBICHUAX, B MCKYCCTBE;, YMEHHE
HPHBO/IUTh IPHMEPEI
MaTeMaTHYECKUX OTKPBITHI
POCCUICKON u MHPOBOM
MaTE€MaTHYECKOU HAYKH
OK 06. | JIn4uHOCTHBIC ~ Pe3y/IbTAaTBl  JIOJDKHBL | [1pg1. Brazenue MeToIaMu
IposiBiaTs OTpaxarb JI0Ka3aTeJbCTB, aNrOpUTMAMH
IpaXJaHCKO- B UAaCTH: pemerms sazad: T
MATPHOTHUECKYIO |- PPAKIAHCKOTO BOCIIHTAHMUS: MPHHATHE | 00 myiopar, e —
HO3UIHIO, TpaJMIHOHHBIX HAIMOHATBHBIX, | o0 oo~
JIEMOHCTPHPOBATH | O0OIIEYETOBEUECKUX TYMBHHCTHUCCKHX | ' roqnevns  npumensrs  wx,
OCO3HAHHOE ¥ IEMOKPAaTHYECKHUX HCHHOCTCI/I.; IPOBOTHTE TOKa3aTeNLHbIC
wa  ocwose| memmoctioe  omomemme x| PACCYICHNA B XOzE petleni saas
POCCHICKHX rOCyIapCTBEHHBIM cnmBoray, | [1P04. Ymenue OTeprpoBaTH
JYXOBHO- HCTOPHYECKOMY - npupoHoMy | MOHATHAMM: (GyHKIMS, HEPEPHIBHAS
HPaBCTBEHHBIX HACJIEINIO, MAaMATHUKAM, TPaAMIHIM yHKims, IponsBOaHAL,
LIEHHOCTEH, B TOM | HapoaoB Poccun, noctmkenusm Poccun nepBooOpasHas, ONPEICICHHBIN
qucIie B HayKe,  HUCKycCcTBe,  cmopre, | AHTCTPa, yMCHHC HaxoluTh
c YHETOM | TEXHOMOTHAX 1 TPYIE:; MPOH3BO/IHbIC 3JIEMEHTAPHBIX
rapMOHU3AINH MeranpeaMeTHbIE Pe3yIbTaThl A0/kHpl | PYHKIMH, HCTOMB3ys  CHpaBOYHbIE
MEXHAIMOHAIILH | OTPaXKaTh: Osnagenue | MaTCPHAIBL, HCCICN0BATh B
BIX YHUBEPCAIbHBIMU perymsTuBHbiMy | TPOCTEHIINX crydasx (QyHKmuu Ha
u NEHCTBUAMHU:  B)  OMOIMOHANbHEI | MOHOTOHHOCTD, HaXOUTh
MEXPEIMIMO3HbIX | HHTEJLIEKT, e IoJIarar i HanOOIbIIIE 5
OTHOILEHUIA, chOpMHPOBAHHOCTE: M HANMEHBUIME 3HAYCHUS (YHKIIH;
IPUMEHSATh --CaMOCO3HAHUH, BKmouatomero | CTPOUTh TPaQUKH  MHOTOYICHOB C
CTaHIapThI CIOCOOHOCTH MOHUMATh cBoe | HCIOJIB30BaHUEM alapara
AHTMKOPPYIILMOH |3MOIMOHAIBHOE COCTOSHHME, BuUaeTh | MATCMATHHECCKOTO aHajmsa,
IOPUMEHSATh  HPOU3BOAHYIO  HPH
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HOT'O ITOBECACHUA

HAIpaBJIEHUSI Pa3BUTHSI COOCTBEHHOM
AMOLIMOHAJIBHOMN cdepsl, OBITH
YBEpPEHHBIM B cebe;

- CaMOpEryJIMPOBaHUS, BKJIIOUYAIOIIETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATDH
OTBETCTBEHHOCTb 3a CBOE IIOBEICHME,
CIIOCOOHOCTh aJanTUPOBATHCA K
YMOILIMOHATBHBIM U3MCHEHUSM
u MPOSIBIATE  THOKOCTB, OBITH
OTKPBITBIM HOBOMY;

- BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOLIEN CTpEMJIEHHUE K
JOCTHKEHUI0  HeIM U yCIHexy,
ONTHUMH3M, WHUIMATHBHOCTh, YMCHHE
neiicTBOBaTh,  HMCXOAS U3  CBOHX
BO3MOXKHOCTEIA;

- DMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTH
MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE

IpyTUX, YYUTHIBATh €ero npu
OCYHICCTBJIICHUU KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO |
COTIEPEKUBAHUIO;

- COoMaJIbHBIX HABBIKOB, BK/IHOYAIOIIHUX
CIIOCOOHOCTH BBICTPAaBATh OTHOUICHU

C JpPYTMMH JIIOJbMH, 3a00THUTHCH,
OpOSIBIATE HMHTEpEC W paspeuiarb
KOH(JIUKTHI

pelieHnn 3a1au
Ha JIBIDKEHHUE; peliatb MPaKTHKO-
OpUEHTUPOBAHHBIE 3a/1auu
Ha HauOOJbIINE W HAUMEHBIIHE
3HAYEHUS, Ha HAXOXICHHE IMYTH,
CKOpPOCTH M YCKOPEHHS;

[TP66. Ymenue pemiatb TEKCTOBBIC
3aJaud pa3HbIX THIIOB (B TOM YHCIIC
Ha TPOIEHTHI, TOJIM M YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTB
TOBApOB M YCIYT, HAJIOTH, 33Ja4d U3
o0JIacTH  yIpaBlICHUS JIMYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTABIISITh BBIPAXKCHHS, YpPaBHCHUS,
HEpaBEHCTBA W HMX CHCTEMBI IIO
VCIOBHIO  3aJadd,  HCCJIEN0BaTh
MOJy4YeHHOE pELICHHE M OLEHUBATh
MPaBIONIO00HOCTh PE3YIIbTATOB;

I1P67. Ymenue OTIepPUPOBATH
HOHATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalMEHblIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHs,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; YMEHHE U3BJIEKATb,
HUHTEPIIPETUPOBATh  HWH(OPMAIHIO,

MPEJICTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA pPEaTbHBIX
MIPOLIECCOB U SABJICHUH; MPEACTABIATH
MH(OPMALIUIO C MTOMOIIBIO TAOIUI U
auarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM
qucle

C IIPUMEHEHUEM rpadu4ecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
I1P68. Ymenue OTIepPUPOBATH
MOHSTUSIMHU: CIIy4alHbIN OTBIT
U CilydaifHoe COOBITHE, BEpOSITHOCTD
CITy4aitHOTO COOBITHS; yMEHUe
BBIYHCTISITh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
bakTel U (QopMyNIBI TIPH PEIICHUU
3a/a4;  OICHHBATh  BEPOSTHOCTH
peaIbHBIX ~ COOBITHI;  3HAKOMCTBO
co CITy4aifHBIMU BEJIMYUHAMU;
yYMEHHE MIPUBOJUTH PUMEPHI
MIPOSIBIICHUSI 3aKOHA OOJIBIITUX YHUCEIN
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B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

[1P614. YMenue BBIOMPATH
MOIXOMSIIMNA  WM3YYECHHBIM  METOJ
JUIS pelIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTH4eCcKue (hakThI
M MaTeMaTHYecKue MOJAENU B
MIPUPOIHBIX u 00I11eCTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMCHHE

OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpYyKaroleun
cpenpl,
pecypcocOepexeH
UI0, TPUMEHSTbH
3HAHUSA

00 M3MEHEHUHU
KIIUMaTa,
MIPUHIIMIIBI
OepexKIINBOTO
IIPOM3BO/ICTBA,

3P PEeKTUBHO
JIENUCTBOBATE

B YpPE3BBIYANHBIX
CUTYaIUAX

.HI/I‘-IHOCTHBIG pe?)y.]II:TaTBI JOJIXKHBI
OTpaXkaThb

B YACTH: YKOJIOTMYECCKOr0 BOCIIUTAHUS

- AKTUBHOE HENpUATHE JCHCTBUH,
MIPUHOCSIIMX BPEJ OKPYKAOLIEH CPENE;

- yMeHue IIPOTHO3UPOBATH
HeOJ1aronpusTHoIE JKOJIOTHUYECKHE
IIOCJIEICTBUS IPEANPUHUMACMBIX

JIEUCTBUI, IPEIOTBPAILAT HX;

- pacumpeHHe OIIbITa JOCATCIIBHOCTU
AKOJIOTUYECKOW HAINPaBJICHHOCTH;
MeTaHpe,Z[MeTHBIe pGSyHBTaTBI JOJIXKHBI

OTpaXkaTh: OBnagenue
YHUBEpCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH:

0) 0a30BbIC HCCIIEA0BATEIIbCKUE
NIEUCTBUA:

- paspabarbiBaTh IUIaH  pEIICHUs
npoOjaeMbl ¢ y4eTOM  aHalu3a
UMEIOITUXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISATH IEJICHAPABICHHBIN
MOKMCK TEepeHoca CPEeACTB U CHOCOOOB
JEUCTBUSA

B PO ECCHOHAITBHYIO CPENY;

- yMeTb TIEPEHOCUTh 3HAHHUS B
MO3HABATEJIbHYIO

U IPAKTHYECKYIO obyacTu
KHU3HEICATSIIBHOCTH;
Ognanenue YHHUBEPCAJIbHBIMU

PETYISTUBHBIMA JICHCTBHIMHU:

0) CaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYaIlHsM,
BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTD,

MIPUBOJIUTH PUMEPHI
MaTeMaTHYeCKHX OTKPBITHI
POCCUICKON u MHPOBOM
MaTE€MaTHYECKOU HAYKH

I1POG1. Bnagenue METOJaMU
JI0Ka3aTeNbCTB, AITOPUTMAMHU
pelieHus 3ajady; yMEHHe
dbopMynupoBaTh oTIpe/ieNIeHus,
aKCHOMBI

U TEOpeMbl, TMPUMEHATh WX,
MIPOBOAUTD JI0Ka3aTeNIbHbIE
paccyXJICHUS B XOJIC PEIICHHs 3a/1a4;
[1P64. YMenue OTIEpUPOBATH
MOHATHSIMH: (YHKIIUS, HETPEphIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTpeeTICHHBIH
UHTErpa; yMEHHE HaXOUTh
MIPOU3BOIHBIC JIIEMEHTaPHBIX
GyHKIUH, WCMONB3YsS CHpPaBOYHbBIE
MaTepuabl; HCCJICIOBATH B
MpocTeHIUX ciay4yasx (YHKIUU Ha
MOHOTOHHOCT, HAXOJUTh
HauOOoJIbIINE

U HauMeEHbIIWE 3HAYeHHUs (YHKIHMH;
CTPOUTh TpapUKd MHOTOYJIEHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaNIMu3a;
IPUMEHITh  IPOU3BOAHYIO  IIpHU
pereHnn 3a1a4
Ha JIBWJKEHHWE; pellatb IPaKTHKO-
OpHUEHTUPOBAHHBIE 3a1a4n

Ha HauOOJbIIME W HAMMEHBIINE
3HA4eHUs, Ha HAXOXKICHHE IyTH,
CKOPOCTH U YCKOPEHUS;

I1PGS. YMeHue OTIEpUPOBATH
TOHATHUSIMU: palliOHANbHAS () YHKIIHS,
nokaszaTenbHast (YHKIHSA, CTEICHHas

OLICHUBATh COOTBETCTBUE DPE3YNbTATOB | (hyHKIHS, jorapuMuuecKast
LEJAM byHKIHA, TPUTOHOMETPUUECKUE
byakuun,  oOpaTtHble  (QYyHKIUH;
YMEHHE CTPOMTH rpapuKu
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M3y4YCHHBIX (YHKIUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPHU pEIIeHNH 3ajad
U3 JApYruX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peaJbHOM KU3HU; BBIpaXKaTh
dopMynaMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;

[1PG6. YMmeHue permath TEKCTOBBIC
3a7a4 Pa3HBIX TUIOB (B TOM YHCIIE
Ha TMPOUCHTHL, JOJM W 4YacTH, Ha
IBWXKEHHE,  paboTy,  CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 33Ja4u U3
o0llacT  ympaBieHUS JHYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHHS,
HEpaBEHCTBA W HMX CHCTEMBI IIO
YCIOBUIO  33/1a4d,  HCCIEAOBaTh
MOJTy4YeHHOE pEIICHHE M OLEHUBATb
MPaBAONOA00HOCTh PE3YIIbTaTOB;

I1P68. Ymenue OTIepPUPOBATH
MOHSTUSIMHU: CIIy4alHbIN OTIBIT
U CiydaifHoe cOOBITHE, BEpOSITHOCTD
CITy4aifHOTO COOBITHS; yMeHHUe
BBIYHCTISITh BEPOATHOCTh c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOHMHATOPHbIE

¢dakTel M QOopMynBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSITHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
co CllyyallHBIMH  BEJIMYMHAMU;
yMEHHue MIPUBOAMTD PUMEPBI
IIPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

I1P69. Ymenue OIIepUPOBATH
MOHATUSMHU: TOUKa, npsMas,
IUIOCKOCTb, MIPOCTPAHCTBO,
JBYI'PaHHBIN yroJj, CKpeIlBaroLIecs
psIMbIe, napajieIbHOCTh u
HEePIEHAUKYIPHOCTb HPAMBIX
U IUIOCKOCTEH,  Yroil  Mexay
OPSIMBIMM, YroJdl MEXAYy MNpsMOH
U IJIOCKOCTBIO,  YIOJI — MEXAY
IUIOCKOCTSIMHU, PAcCTOSTHUE OT TOYKHU
70 ITUIOCKOCTH, PAacCTOSHUE MEXIY
OPSMBIMM,  PAcCTOSTHME  MEXIY
IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pEHIEHWH 3aJad H3Yy4YEHHBbIE
GbakTel M TeopeMbl IJIAHUMETPUH;
yYMEHUe OLICHUBATh pa3Mepsl

19




00BEKTOB OKPYKAIOIIEr0 MHUPA;

I1P610. YMeHue onepupoBarthb
HNOHSATHAMHU: MHOTOTPAaHHHK, CECUCHHE
MHOT'OTpaHHUKA, KyO,

napauieNienuIe 1, mpu3Ma, MupaMuia,
¢urypa u TMOBEPXHOCTb BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

ceueHus ¢buryps BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsl,
LWIMHIpA, KOHYCa, iouiaib

MOBEPXHOCTH THPAMHIIBI, TIPU3MBI,
KOHYycCa, IUIUHAPA, TUTOMaas chepsl,
o0beM KyOa, MPSIMOYTOJIHHOTO
napajjiejicnmIicaa, nupamMubl,
NpHU3MBI, LWIMHIpPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
W TIOBEPXHOCTH  BpalICHUs, UX
CEUYCHHUSA OT PYKH, € IIOMOIIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBarth CUMMETPUIO B

MPOCTPAHCTBE; YMEHUE PACIO3HABATH
MpaBWJIbHBIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBaATH
HOHATHAMHU: JIBIDKCHHE
B NPOCTPAHCTBE, MOAOOHBIE (QUTypHI
B TPOCTPAHCTBE;  HCIOJb30BATh

OTHOIIIEHHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MOAOOHBIX (uUryp mpu
pEIICHUH 33]1aY;

I1P612. YMenune BBIYHCIISITh
TCOMETPHYECKHE BEJIMYHMHBI (JUTHHA,
yroj, IUIONIaah, OOBEM, IUIONIA/Ib

MMOBEPXHOCTH), HCITONTb3YS
M3y4eHHBIE (POPMYIIBI U METOBI;
I1P613. YMenne OTIEpUPOBATH

MOHATHSIMU: IIPSIMOYTOJIbHAsA CHCTEMA
KOOp/JMHAT, KOOPAMHATBI  TOYKH,
BEKTOD, KOOpAWHATBl  BEKTOPA,
CKJIAPHOE  IPOU3BEICHHUE,  Yroil
MEXy BEKTOpaMH, CyMMa BEKTODPOB,
IIPOU3BEJCHUE BEKTOpa Ha YHUCIIO;
HaXOJUThb C IIOMOULIbK0 H3YYEHHBIX
bopMy1  KOOpPAMHATBI  CEPEIUHBI
OTpe3Ka, PACCTOSIHME MEXIY IBYMS
TOUYKaMU;

I1P614. Ymenue BBIOMPATH
MOJIXOMSIIMNA  WM3YYEHHBIM  METOJ
JUIS pelIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTH4eCcKue (hakThI
M MaTeMaTHYeCKhe MOJAEIU B
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MIPUPOIHBIX u 0O0I1IeCTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE

MIPUBOJIUTH PUMEPHI
MaTEMATHYCCKUX OTKpI:ITI/Iﬁ
POCCHUICKON u MHPOBOM

MaTE€MaTHYECKOU HAYKH
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

YII.11 MATEMATHUKA

2.1. O0bem yueOHO# TUCUMILUIMHBI U BHAbI y4e0OHOI padoThl

Bua yueOHoii padoThl Ob6Bvem
4acoB
MaxkcumanbHas yyeOHast Harpy3ka (Bcero) 322
Oobs13aTeibHAs ayAUTOPHAsI yueOHasi HArpy3kKa (Bcero) 312
B TOM YHCIIE:
1abopaTopHble PabOThl (eciu npedycmMompeHo) -
MIPAKTUYECKHE 3aHATHUS (eCiu npedyCMOompeHo) 156
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) -
IIpoMeskyTOUHasI aTTeCTALUSA 10
IIpomeskyTounas arrectauus B popme Konmp.paboma, 3K3aMeH
2.2. TemMaTuyecKuii UIaH U coJePKAHNE TUCHUILTUHBI
Conep:xkanue yuyeOHOro marepuasa (0CHOBHOe
HanmenoBanue U npodecCHOHATBHO-0PHEHTHPOBaHHOE), Oo0bem Yposenn
pa3/iesioB U TeM JIa0opaTOpHbIE U MPAKTHYeCKUEe 3aHATHUS, 4yacos OCBOEHHA
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
Pa3nen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 9 1,2
Tema 1.1. Coneprxkanue yueOHOro MaTepuasa 1
Lenb u 3anaun lenp w 3amaun MaTeMaTUKU MpPU OCBOEHUU
MaTeMaTHKU CrelUaNbHOCTU. ba3oBble 3HaHUS U yMEHUS IO
MIPU OCBOCHUHU MaTeMaThuke B  MpodecCHOHAIbHOW U B
CIIEIUAJIBHOCTH. MOBCEJIHEBHOW  JIEATENIBHOCTU.  MHOXKECTBO,
MHoxkecTBa ¥ JIOTMKA | ONepalii  HaJ MHOXECTBaMH, JAHArPaMMBI
Olinepa-Benna. Mcnonp3oBaHue TEOpPETUKO-
MHO>KECTBEHHOTO ~ ammapara JUisi  ONHCaHHs
peambHBIX ~ MpPOLECCOB M SABICHUA B
npodeccroHanbHOI NesITeNIbHOCTH, npu
peLIeHUH 33aa4 U3 APYTUX JAUCIHUILTIH
IlpakTuyeckasi pabora - 1,2
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 1 1,2
UYucna u BeruKcnennua | HarypanbHble ©  1enble  yucna.  [Ipu3Haku
JETUMOCTH LIeJIbIX yucel. PannonanbpHble yucna.
OOBIKHOBEHHBIE u JIECITUYHBIE npoow,
NPOIEHTbI,  OCECKOHEUHBbIE  TEPUOJUYECKUE
poowu. Apudmerndeckue — omepamud  C
palMoOHANBHBIMU ~ YUCIIAMH, IpeoOpa3oBaHus
YUCTIOBBIX BbIpaK€HHI. [[eCTBUTEIbHBIC YHCIIA.
ParmonanbHble W MppalMOHAJBHBIE  YHUCIA.
Apudmerndeckue omieparu c
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NEUCTBUTENbHBIMU YHcliaMu. [IpuOmmkEéHHbIC
BBIYHMCIICHHUS, IPABUIIa OKPYTJICHUS, TPUKUIKA U
OIICHKA PE3YJIbTaTa BBIYNCICHUHN

IIpakTnyeckas padora

1,2

Tema 1.3.
ToxnecTBa u
TOXK]IECTBEHHbBIE
npeoOpazoBaHus
YpaBHeHwus,
HEpaBEHCTBA U UX
CUCTEMBbI

Coneprxanue yueOHOro MaTepuaa

ToxnecTBa U TOXKIECTBEHHBIE TPeoOpa3oBaHusl.
VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO,
pelleHne HepaBeHCTBAa. MeToJl HHTEpBAJIOB.
Pemenne 1menbix u  ApoOHO-paIMOHATIBHBIX
ypaBHEHUM U HepaBeHCTB.  IIpumeHeHue
YPaBHEHHA W  HEPaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 pa3iuyHbIX
oOJacTelt HayKu M peasibHON ku3HU. CHCTEMBI U
COBOKYMHOCTH PAlIMOHAJIBHBIX YpPaBHEHUU U
HepaBeHCTB. CHUCTEMbl JIMHEWHBIX YpPaBHEHUU.
Pemenue mnpukmanHbIX 3a7ad  C  MOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPaBHEHUI

1,2

IIpakTnyeckas padora

1,2

Tema 1.4.
IIponieHTHBIE
BBIYMCIICHUS

B PO eCCHOHATIBHBIX
3ajadax

IpodeccuonanbHo OpHMEHTHPOBAHHOE
cogep:xkaHue  (comepxkaHMe  MPHUKJATHOIO
MO/1YJIfA)

[Tpumenenue apoOeil ¥ MPOIEHTOB IS PEIICHUS
IPUKIAJHBIX 3aJad W3 pa3iIu4HbIX OTpacien
3HaHUN W peasbHOW kM3HU. [IpUOIMKEHHBIE
BBIUHCJICHMS, ITPaBUJIa OKPYIJICHUS, IPUKHAIKA U
OLICHKAa pe3yiapTara BbluuciaeHUM. PasHble
CIIOCOOBI BBIYUCIIEHHS NMPOLEHTOB. IIponeHTHbIE
BBIUUCIICHUSI B MNPO(PECCHOHATBHBIX 33/a4ax.
[IpumeHneHne ypaBHEHHI W HEPABEHCTB K
pELICHNI0O MAaTEMATUYECKUX 3aJad M 3a1ad M3
pa3IMYHBIX 00JIacTel HAyKU U PEATbHOM KU3HU

1,2

IIpakTuyeckas padora

1,2

Tema 1.5.
ITocnenoBaTenbHOCTH
U MIPOTPECCUU

Copep:xanne yaeOHOT0 MaTepuana

[TocnenoBarenpHOCTH, CHOCOObI 3a/1aHus
MOCJIEN0BATEIBHOCTEM. MOHOTOHHBIE
MOCNIEOBATENbHOCTU.  ApudmeTrnueckas U
reoMeTpuyeckas  mporpeccur.  beckoHeuHO
yObIBatolasi ~ reoMeTpuyeckas  MpOrpeccus.
Cymma OECKOHEUHO yOBIBatOIIEH
reOMETPUYECKOM MIPOTPECCHM. dopmyna
CJIOYKHBIX MPOLICHTOB. Hcnonbs3oBanue
MPOTrPECCUU I PEIICHUS peajbHbIX 3aJad
MIPUKJIATHOTO XapaKTepa

1,2

IIpakTuyeckas padora

1,2

Tema 1.6.
OyHK1IUU U TpapuKu

Copep:xanne yaeOHOT0 MaTepuana

OyHKIUA, coco0bl 3amanus GyHKIuU. [ 'paduk
¢ynkuuu. B3aumHO  oOpaTHble  (QYHKLIHU.
OO6macTp omnpeeeHns 1 MHOXKECTBO 3HAYCHHI
¢ynkuuu.  Hymu  gynkuuu.  [IpomexyTku
3HAaKONOCTOSIHCTBA.  YETHblE UM HEYETHBIC

byHKITIN

1,2
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IIpakTnyeckas pabora

1,2

Tema 1.7. Coneprxanue yueOHOro MaTepuasa 1 1,2
BxonHo# KOHTpOnb | BerunciaeHus u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBa. [Iporpeccun. @yHkuuu u rpaduku
KontposnbHas padota mo pazaeny |
IIpakTnyeckas padora 2 1,2
Paznen 2. Crenmenn u kopHu. CreneHHasi, NoKa3aTejJbHasi W 45 1,2
Jorapupmuyeckas GyHKUus
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 1
Apudmernaeckuit Apudmernueckuit KOpEHb HaTypaJbHON
KOPEHb N—OM CTeNeHH | cTerieHu. JlelcTBUs ¢ apudmMeTHuecKkumMu
KOPHSIMU N—OU CTENEHU
IIpakTnyeckas padora 2 1,2
Tema 2.2. Coneprxanne y4eOHOro MaTepurasa 1 1,2
Cremnenu. Crenenb ¢ 1enbiM mnokazateneMm. CraHaapTHas
CranpaptHas popma | popmMa  3amucH  JACHCTBUTECIBLHOTO  YHCIIA.
3aMucHu Hcnonb3oBanue mnoaxonsmieil ¢GopMbl 3amucu
JENCTBUTENILHOTO NEHCTBUTENBHBIX ~ YWCeN N1 pPEUIeHHs
qucia MPAKTUYECKHUX 33/1a4 U MPEJCTABICHUS JaHHBIX.
CreneHb ¢  palMOHAIBHBIM  IIOKa3aTeleM.
CaoiicTBa CTEIEHU. [IpeobpazoBanue
BBIpAKEHUH, coJieprKalnx CTETeHU C
panMoHaIBFHBIM MOKa3aTeNIeM
IlpakTHyeckasi pabora 2 1,2
Tema 2.3. Coneprxanue yueOHOro MaTepuasa 1 1,2
Crenennas pynkuus | CreneHHas (QyHKIMS C HATYpaJIbHBIM U LEIIBIM
nokazateneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduk KOpHsI N-0ii cTeneHu
IlpakTHyeckasi pabora 2 1,2
Tema 2.4. Coneprxanue yueOHOro MaTepuasa 1 1,2
NppanuonanbHbie Pemienue  uwppanmoHanbHBIX ~ YpaBHEHUU U
ypaBHEHHUS HEPaBEHCTB
¥ HEPaBCHCTBA IpakTHyeckas padora 2 12
Tema 2.5. Coneprxanue yueOHOro MaTepuasa 1 1,2
ITpumenenue cBoicTB | Mcnonb3oBaHWe CBOWCTB CTCMEHHOW (YHKIIMU
CTENEeHHOM QYHKIIMU | IPH PELICHUH YPAaBHEHUI U HEPABCHCTB
IIpakTnyeckas padora 2 1,2
Kontponbnas pabora mo Ttemam 2.1 - 2.4
paznena 2
Tema 2.6. Coneprxkanne y4eOHOr0o MaTeprana 1 1,2
ITokazarenbHas IToka3zarenbHast QyHKIMS, €€ CBOICTBA U rpaduk
Gynkuus, IpakTuyeckas paéora 2 1,2
€€ CBOICTBA
Tema 2.7. Coneprxanue y4eOHOro MaTepuana 1 1,2
Iloka3zaTenbHble IloxasaTenbHbIe YPABHEHUS U HEPABEHCTBA
ypaBHEHHS IpakTHyeckas padora 2 12
Y HEpaBEHCTBA
Tema 2.8. Coneprxanue y4eOHOro MaTepuana 1 1,2
IIpumenenue cBolcTB | Pemenne  mokas3aTelbHBIX — YpaBHEHMA U
MoKa3areabHOU MOKAa3aTeJIbHbIX HEPABEHCTB
yHxIHM IpakTnyeckas padora 2 1,2
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Kontponbnass pabora mo Ttemam 2.6 - 2.7
paznena 2

Tema 2.9. Coneprxanne y4eOHOro MaTepurana 1 1,2
Jlorapudm uucna. Jlorapudm uucna. JlecITHuHBIA U HATypaTbHBINA
Hecarnansbiit Jorapudmpl
Y HaTypalbHbIN IIpakTHyeckas padora 2 1,2
Jorapudmpl
Tema 2.10. Coneprxanue yueOHOro MaTepuasa 1 1,2
CaoiicTBa [IpeoOpazoBanme BBIpAXEHUW, COIEPIKAIIUX
aorapupmMoB aorapumsl
IlpakTHyeckasi pabora 2 1,2
Tema 2.11. Coneprxanue yueOHOro MaTepuasa 1 1,2
Jlorapupmuueckas | Jlorapupmuueckas QyHkims, e€ cBoiicTBa M
¢GyHK1M, ee CBOICTBA | rpaduk
IIpakTnyeckas padora 2 1,2
Tema 2.12. Coneprxanue yueOHOT0 MaTeprana 2 1,2
Jlorapudpmudeckue Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA
YPaBHEHHA 1 IIpakTuyeckasi pabora 2 1,2
HEpaBEHCTBA
Tema 2.13. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 2 1,2
Jlorapugmsl B cojiep:kaHue  (coaepikaHue  NPHUKJIATHOIO
HOPUPOJIE U TEXHUKE | MOMYJIsA)
[Tpumenenue norapudma. Vctopus pa3BUTHSA
MatemaTtuku. Jlorapudmuyeckas coupaib B
npupone. Ee  maremarmdeckue — CBOMCTBA.
UcnonwszoBanne rTpadukoB  QyHKIUNA a7
WCCIICIOBAHMsI NPOLIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HHMKAIOT NpPU pEIICHUU 3aJad H3
pa3nuyHbIX 0071acTell HAYKH U PEeaTbHOM KU3HU
IlpakTHyeckasi pabora 2 1,2
Tema 2.14. Coneprxanue yueOHOro MaTepuasa 2 1,2
[TpumeHneHne Pemenune norapuMuuecKuxX ypaBHEHUH U
norapu(mMoB K HEPaBEHCTB
PelIEHUIO 3a/1a4 IpakTHyeckas padora 2 1,2
Kontponbnast pabora mo temam 2.9 - 2.12
paznena 2
Pa3nen 3. [IpsiMble H NJIOCKOCTH B MPOCTPAHCTBE 24 1,2
Tema 3.1. Coneprxanue yueOHOro MaTepuasa 2
[ToBTOpEeHME OcHoBHbIE  (uryppl, (akTel U  TEOPEMBI
TUTAHUMETPHH. TUTAHUMETPUH. OcHOBHBIE HOHSATHS
OcHOBHBIE IOHATUA | cTepeoMeTpur. Touka, TpsMasi, IUIOCKOCTb,
CTepeOMETpUH npoctpaHcTBo. [loHATHE 00 akCHOMAaTUYECKOM
MIOCTPOCHUHU CTepEeOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
IlpakTHyeckasi pabora 2 1,2
Tema 3.2. Coneprxanue y4eOHOro MaTepuana 2 1,2
[Ipsimble u TuiockocTH | B3aumHuoe pacroyio’keHue MPSIMBIX B
B IIPOCTPAHCTBE. MIPOCTPAHCTBE: nepeceKaroIuecs,

[TapaenbsHOCTD
MPSAMBIX, IPAMOUA 1
IJIOCKOCTH,

napajiyiCJIbHBIC W CKPCHIUBANOMIHUCCA MIPAMBIC.
[TapannensHOCTh MNPSIMBIX M IUIOCKOCTEH B
IMPOCTPAHCTBC! napaJlJICJIbHBIC MMPAMBIC B
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IUIOCKOCTEHN

IIPOCTPAHCTBE, MAPAJLIENBHOCTh TPEX MNPSMBIX,
[apaJUIETIbHOCTh NMPAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM, YTOJl MEXKIY
npsMbIMH B IIpocTpaHcTBe. [lapamnenbHOCTh
IJIOCKOCTEM: IapajuIeIIbHbIC IUIOCKOCTH,
CBOMCTBA rapaieabHbIX IIJIOCKOCTEM.
[Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpHI Ha
IUIOCKOCTH: TeTpa’ap, KyO, mapajuiesnenuner,
MOCTPOEHUE CEUYCHHI

IIpakTnyeckas padora 2 1,2
Tema 3.3. Coneprxanne y4eOHOro MaTepurana 2 1,2
[epnenaukynapHocTh | [leprneHAuKYIIpHOCT NPSMONH M IJIOCKOCTH:
IPSIMBIX MEPIEeHIUKYISApHbIE TPSIMbIE B TMPOCTPAHCTBE,
Y TUIOCKOCTEN IpsIMblE NApaJUIEIbHbIE U NMEPIEHIUKYISIPHBIE K
IUIOCKOCTH, MNpHU3HAK  MEPHEHAUKYISIPHOCTH
IpsIMOW W IUIOCKOCTH, TEOpeMa O MpsSMOi
MEePIEeHIUKYISIPHON MII0OCKOCTH
IIpakTnyeckas padora 2 1,2
Tema 3.4. Coneprxanue y4eOHOro MaTepuana 2 1,2
VYrubl Mexny VYIubl B NPOCTPAHCTBE: YroJI MEXKAY IPSIMOM U
PSAMBIMHA IJTIOCKOCTBIO, IBYTPaHHBIN YTOJI, JUHEUHBIA YOl
Y TUIOCKOCTSIMHU AByrpaHHoro  yria.  llepnengukynsip  u
HaKJIOHHBIE:  PAacCTOSIHHME OT TOYKH  JIO
IUIOCKOCTH, paccTOsHUE OT HpsSIMOH  J10
IJIOCKOCTH, MpOeKIUs (UTypbl Ha IJIOCKOCTb.
[leprieHAMKYASAPHOCTh  IUIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX IJIOCKOCTEH.
TeopeMa 0 TpEX NepHeHANKYIIIpax
IIpakTnyeckas padora 2 1,2
Tema 3.5. IIpodeccnonanbHo OPHEHTHPOBAHHOE 2 1,2
[IpsiMble 1 IIIOCKOCTH | comepskaHue  (coldep:KaHUe  NMPHUKJIATHOTO
B [IPAaKTUYECKUX MO/LyJIst)
3a1auax PacnonoxxeHne nmnpsMBIX M IUIOCKOCTEH B
OKpyXatomeM Mupe (mpupone, HUCKYCCTBE,
apXUTEKType, TexHHUKe). PemieHue mnpakTuko-
OpPUEHTUPOBAHHBIX 3a4a4
IlpakTuyeckasi pabora 2 1,2
Tema 3.6. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
OcHOBHBIE B3anmuoe pacmoiokKeHnue MIPSAMBIX 51
IIPOCTPAHCTBEHHEBIE | IUIOCKOCTEM B  mpoctpaHcTBe. [locTpoeHue
burypsl CEUYCHHI
U ux IIpakTnyeckas padora 2 1,2
B3auMopacnoioxkenue | KonrponbHas paboTta 1o pasueny 3
Pa3nen 4. KoopauHaTsl 1 BEKTOPHI B MPOCTPAHCTBE 16
Tema 4.1. Coneprxanue yueOHOro MaTepuasa 2
BekTops! B BekTop Ha IUIOCKOCTH M B HPOCTPAaHCTBE. 1,2
IIPOCTPAHCTBE. CrnoxeHue U BbIUNTAHUE BEKTOPOB. Y MHOKEHHUE
HevictBus ¢ BEKTOpa Ha 4Yucio. PasyokeHwe BEKTOpa IO
BEKTOpaMH TpEM HEKOMIUIaHApHBIM BekTopaM. lIpaBuio

napajijiCJICnuIcaa. Pemenne 3aJa4, CBA3aHHBIX C
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MPUMEHEHUEM TTPaBUJI JEUCTBUN C BEKTOPaAMHU

IIpakTuyeckasi pabora 2 1,2
Tema 4.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
Koopaunats! B [IpsimoyronbpHast ~ cucreMa  KOOpAWMHAT B
IPOCTPAHCTBE. MIPOCTPAHCTBE. Koopaunatst BEKTOpA.
[Tpocreimue 3agaun | [Ipocreiimue 3amadyd B KOOPAHMHATAX. YTOI
B KOOpJMHATAX MEXIy Bekropamu. CkanspHOe NpOU3BEACHUE
BEKTOPOB. BhIuncieHue yrioB Mexay NpsMbIMU
u  1iockocTsAaMH.  KoopamHaTHO-BEKTOPHBIIM
METO/]I IPU PEIIEHUU T€OMETPUIECKUX 3a/1a4
IIpakTnyeckas padora 2 1,2
Tema 4.3. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 2 1,2
[TpakTuko- cojep:kaHue  (coaepikaHue  NMPHUKJIATHOIO
OPUEHTUPOBAHHBIC | MOAYJISA)
3a1aun Ha Koopaunatnas IUIOCKOCTb. Brruucnenue
KOOPJMHATHOM paccToOSHUM M TUIOMIAIEM Ha KOOPJAWHATHOM
TUIOCKOCTH 1ockocTu. KoanuecTBeHHbIE pacyeTsl
IlpakTHyeckasi pabora 2 1,2
Tema 4.4. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3anady Ha | KoOpAMHATHO-BEKTOPHBIA METOJI MPH PEIICHHH
KOOPJIMHATHI reoMeTpuuecKux  3axad. Pemenuwe  3anad,
U BEKTOPbI CBSI3aHHBIX C MPUMEHEHHEM IpaBUJI JEHCTBUH C
BEKTOpaMH. 3anaun TUTAHUMETPUHI u
CTEpPEOMETPUU M METOJbI UX PEIICHUS
IIpakTnyeckas padora 2 1,2
KonrponsHas pabora no pazaeny 4
Pa3nes 5. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIMH 40 1,2
Tema 5.1. Coneprxanue yueOHOro MaTepuasa 2
OCHOBBI CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOTO
TPUTOHOMETPUHU apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa. TpuroHomerpuyeckas
OKPY>KHOCTb, oTipeJiesieHue
TPUTOHOMETPUYECKUX  (PYHKUMH  YUCIOBOTO
apryMeHTa
IIpakTuyeckasi pabora 2 1,2
Tema 5.2. Coneprxanne y4eOHOro MaTepurana 2 1,2
OcHOBHBIE ITpeoOpazoBanue TPUTOHOMETPUYECKHIX
TPUTOHOMETPUYECKUE | BBIpaKeHUH. (OCHOBHBIE TPUTOHOMETPUYECKHE
TOKAECTBA (bopmyIbI
IlpakTuyeckasi pabora 2 1,2
Tema 5.3. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[Tepuonuueckue OyHKIUS. ITepuoanueckue GyHKIIH.
GyHKIUH. Tpuronomerpuueckue (GyHKINH, UX CBOMCTBA U
Tpuronomerpudeckue | rpaduxu
byHKUIIN IpakTHyeckas pabora 2 1,2
Tema 5.4. Coneprxanue y4eOHOro MaTepuana 2 1,2
[IpeobpaszoBanue Cxarue u pacTsKeHue rpadukoB
rpadukoB TPUTOHOMETPUUYECKUX (DYHKITHM.
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TpuronoMmerpuieckux | [IpeobpazoBanue rpadgukoB
byHKUIMI TPUTOHOMETPHUECKUX (DYHKIHUN
IlpakTHyeckasi pabora 2 1,2
Tema 5.5. IIpo¢eccnonanbHo OPHEHTHPOBAHHOE 2 1,2
Ommcanune coaep:kaHue  (coaepskaHue  NMPHUKJIIATHOIO
IIPOU3BOJCTBEHHBIX | MOJYJISI)
MPOIECCOB C Hcnonb3oBaHue CBONCTB TPUTOHOMETPUUECKHUX
HOMOILBIO rpa@UKOB | GYHKIUA B  MNPOPECCHOHANBHBIX — 3ajadax.
byHKIMHA UcnonwszoBanne rpadukoB  QyHKIUNA A7
WCCIICIOBAHMs TIPOLIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HHMKAIOT NpPU pEIICHWU 3aJady H3
JPYTUX y4eOHBIX TUCIUIUIMH U PEeaATbHON KU3HU
IlpakTHyeckasi pabora 2 1,2
Tema 5.6. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
OO0patHsble Oo6parHsble byHKIMH. OO6parHsbie
TPUTOHOMETPUYECKUE | TpUTOHOMETpUYeckue (GpyHKImu. Vx cBoiicTBa H
byHKIUHA rpaduku
IIpakTuyeckasi pabora 2 1,2
Tema 5.7. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Tpuronomerpuueckue | PereHne TpUroHOMETPHUSCKUX YPaBHEHUI
ypaBHEHHUS IpakTHyeckas padoTa 2 12
Tema 5.8. Coneprxanne y4eOHOT0 MaTeprania 2 1,2
Tpuronomerpuueckue [Ipumepsl TPUTOHOMETPUYECKUE HEPABEHCTBA.
HCPAaBCHCTBA Pemienne mnpocTedmmx TPUTOHOMETPUUYECKHUX
HEpaBEHCTB B TOM YHCJIE C HCIOJIb30BAHUEM
CBOMCTB (DyHKITHI
IIpakTnyeckas padora 2 1,2
Tema 5.9. Coneprxanue y4eOHOro MaTepuana 2 1,2
Pewmenne 3anau TpuroHomeTpuuecKre BbIPAKEHUS, YPDABHEHUS U
TPUTOHOMETPHUHU HEpaBEHCTBA
IIpakTnyeckas padora 2 1,2
KontponbHas padoTa no pasaeny 5
Paznen 6. [IpousBogHast GyHKIIUM, ee MPUMEHEHHE 40 1,2
Tema 6.1. Coneprxanue yueOHOro MaTepuasa 2
MOHOTOHHOCTh [TpomexxyTku MOHOTOHHOCTH GbyHKIIH.
GyHKIUH. MakcuMymMbl M MHHUMYMBI  (YHKIHUH.
DKCTPEMYMBI HaubGonpiiee n HaumeHsbIee 3HaUeHne PyHKITUN
¢ynkuuu. Toukn Ha IPOMEXYTKE
OKCTpEMyMa IIpakTuyeckasi pabora 2 1,2
Tema 6.2. Coneprxanue y4eOHOro MaTepuana 2 1,2
[TonsiTne HemnpepriBable ¢QyHKIIMU. MeETO HHTEpPBAIOB
0 HETPEePhIBHOCTHU JUISL peIlIeHUs] HEPABEHCTB
GynxIHM IpakTnyeckas padora 2 1,2
Tema 6.3. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[IpousBoaHas [IpousBoaHas GbyHKIUH. IIponsBonHbIe
byHKIIUN 3JIEMEHTaPHBIX byHKUINHA. Dopmyisl
HaXO0XJACHUS MIPOU3BOIHON CYMMBI,
MPOU3BECHUS M YACTHOTO
IIpakTuyeckasi pabora 2 1,2
Tema 6.4. Coneprxanue y4eOHOro MaTepuana 2 1,2
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['eomeTpuyeckmit
CMBICJI TPOU3BOIHOM

['eomeTpruecknii CMBICT TPOU3BOAHON (PYHKITUN
— yriuoBoH KOX(QQUIMEHT KacaTeIbHOH K
rpaguky QyHKIME B TOYKE. YPpaBHCHHE
KacaTeJIbHOU K TpaguKy QyHKINUN

IlpakTHyeckasi pabora 1,2
Tema 6.5. IIpodeccnonanbHo OPHEHTHPOBAHHOE 1,2
®u3nyecKkuil CMBICI | coaepkaHue  (coAep:KaHWe  NMPHUKJIATHOIO
IIPOU3BOJHOMN MO/LyJIst)
B npodeccnoHaNbHbIX | DU3HUECKHiA (MexaHUYeCKu) CMBICIT
3aJa4ax pou3BOAHON. [IpuMeHeHne mnpOU3BOAHOM s
OTpesieNieHUus] CKOPOCTH Tpoliecca, 3aJaHHOTrO
dbopmynoit uinu rpadukom
IlpakTHyeckasi pabora 1,2
Tema 6.6. Copep:xanne yaeOHOT0 MaTepuana 1,2
[TpumeHneHne Bozpacranue u yObIBaHUE byHkuuy,
IPOM3BOIHOM COOTBETCTBHE  BO3pacTaHUs M  yOBIBaHHS
K MCCIIEJOBAaHUIO ¢byHKMM 3HaKy mnpousBonHOU. IlpuMeHeHue
byHKIUI MMPOM3BOJHON K WCCIIEIOBaHUIO (YHKIMI Ha
Ha MOHOTOHHOCTb MU | MOHOTOHHOCTb U 3KCTPEMYMBI.
3KCTPEMYMBbI IpakTHyeckas padora 1,2
Tema 6.7. Coneprxanne y4eOHOT0 MaTeprana 1,2
UccnenoBanue Anroput™m Hccaea0BaHus byHKIMI u
byHKINH MOCTpOeHHsT ee  rpaguka C  TOMOUIBbIO
U TIOCTPOCHUE TIPOU3BOTHOM. [Toctpoenue rpauKoB
rpaduxoB MHOTOWJIEHOB C HCIIOJIb30BaHUEM armapara
MaTeMaTH4ecKoro aHanuza. Vcropus pa3BuUTHS
MaTEeMaTHYECKOro aHAJIN3a
IIpakTuyeckasi pabora 1,2
Tema 6.8. Copep:xanne yaeOHOT0 MaTepuana 1,2
Haunbomnbiiee u Haxoxxnenne HaunOOJBIIETO YW HAUMEHBIIETO
HaMMEHbIIIEe 3Ha4YeHUs (QYHKUMU Ha oTpeske. lIpumeHenue
3HaueHHs (QYHKLIUH HA | POU3BOMHON /ISl HAXOXKACHUS HAWIYYIIEro
OTpe3Ke pemieHuss B NPHUKIAAHBIX — 3agadax, s
OTpesieNieHUus] CKOPOCTH TMpollecca, 3aJaHHOTrO
dbopmynoit uinu rpadukom
IlpakTHyeckasi pabora 1,2
Tema 6.9. IIpodeccnonanbHo OpPHEHTHPOBAHHOE 1,2
Haxoxnenue coaep:kaHue  (coaepskaHue  NMPHUKJIIATHOIO
ONTUMAIBLHOTO MOIYJIs1)
pe3yIbTara c [IpuknanHele 3a1a4v, B TOM YHCIIE€ COLUATBHO-
MIOMOIIBIO HKOHOMHYECKOT0 U (PU3UYECKOTr0 XapakTepa, Ux
MIPOU3BOTHOMN B pelieHne cpeacTBaMu MaTeMaTH4eCKOro
PAaKTUYECKUX aHaJM3a
3a/1a9ax TpakTnyeckas padora 12
Tewma 6.10. Coneprxanue y4eOHOro MaTepuana 1,2
Pemenue 3anau. HuddepenuupoBanue ¢pynkumid. Mccnenoanue
[IpousBoaHas byHKIMI c MTOMOILBIO IIPOU3BOJHOM.
byHKIUY, HauGonbiiee u HanMeHbllee 3HaYCHUS (PYHKINU
ee IIPUMEHEHHE IpakTuyeckas pagora 1,2
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| KontponbHas padoTa no pazaeny 6

Pa3znen 7. MHOTOrpaHHMKM W TeJ1a BPallleHU s 66 1,2
Tema 7.1. Coneprxkanne y4eOHOr0o MaTepurana 2
MHororpaHHuKu [ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHHUKA, BBIMYKJIbIE W HEBBITYKIbIE
MHOT'OTPaHHUKH;, pa3BEPTKA MHOTOIPAHHHUKA
IlpakTuyeckasi pabora 2 1,2
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tpusma. [Ipsamas IIpusma: n-yrompHas @pu3Ma; TIpaHd U
Y TIpaBUJIbHAS OCHOBaHUSl TMPU3MBI; TMpsMas U HAKJIOHHAas
MIPU3MBI npu3Mbl; OOKOBast M TIIOJIHAS TOBEPXHOCTh
NpU3Mbl.  ODJIEeMEHThl mnpu3Mbl. [IpaBuiibHasA
npusma
IlpakTuyeckasi pabora 2 1,2
Tema 7.3. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[Mapannenenunen, ky6 | Iapammenenunen, MIPSAAMOYTOJIbHBIN
napasenenunen u ero cpoicrea. Ky6. Ceuenune
Ky0a, mapajuiesenurneaa
IIpakTnyeckas padora 2 1,2
Tema 7.4. Coneprxkanne y4eOHOr0o MaTepurana 2 1,2
IIupamuna. IIupamupa: n-yrojgbHass nupamujza, TpaHd U
[IpaBunbHast OCHOBaHME MNHpaMuibl; OOKOBasg U TOJHAas
UpamMua. MOBEPXHOCTh  MHUPAMUMABI;  MpaBUIbHAS U
VYceuennad nupaMua | yceu€HHass NUpaMuia. DJIEMEHTHl MUPaMUJIbL.
Boluucinenne  3€MEHTOB ~ MHOTOTPAaHHMKOB:
p€Opa, TuaroHau, yribl
IIpakTuyeckasi pabora 2 1,2
Tema 7.5. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
bokoBas u mosiHas [Tnomane OOKOBOW TOBEPXHOCTH H TIOJHON
IIOBEPXHOCTb IIPU3MBL, | IOBEPXHOCTH  MPSMOM  MPU3MBI,  IUJIOHIAMb
MHPAMUIBI OCHOBaHHWH, TeopeMa O OOKOBOW MOBEPXHOCTH
PSMOi IPU3MBI. [Tnomanm O60KOBOM
MOBEPXHOCTH U TOBEPXHOCTH MPaBHIbHOI
MUpPaMHIIBI, TeopeMa O TIUIOMaau OOKOBOM
MOBEPXHOCTH YCEYEHHOW MUPAMMU/IBI
IIpakTnyeckas padora 2 1,2
Tema 7.6. Coneprxkanue y4eOHOro MaTepurana 2 1,2
JIBr>xeHue B JlBuxkenne B mpocrpaHcTBe. Cummerpus B
MIPOCTPAHCTBE. MPOCTPAHCTBE:  CUMMETPUS  OTHOCHUTEILHO
Cummertpus B TOYKH,  OPSIMOM,  IJIOCKOCTH.  DJIEMEHTHI
MPOCTPAHCTBE CUMMETPUU B MUPAMUJIaX, NapajuieJenunenax
IlpakTuyeckasi pabora 2 1,2
Tema 7.7. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[IpaBuiibHbBIE [Tousitue MPaBUJILHOTO MHOTOTPaHHHKA;
MHOIOTPaHHMKH, UX | IpaBWJIbHAS TpU3Ma W TPaBUIbHAS MHPAMUA,
CBOICTBa MpaBWIbHAsg  TPEyrojibHass  NuUpamMuaa U
NpaBUIBHBIN TeTpasnp; KyO. IlpencraBienue o
MPaBUJIbHBIX MHOTOTpaHHHKAX: OKTa’xIp,
JOACKAdIp W uKocaap.  JIBuxkeHue B
MPOCTPAHCTBE.  DJIEMEHThl  CUMMETPHUH B
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IMpaBHUJIbHBIX MHOTOT'paHHHUKaX

IIpakTnyeckas padora

1,2

Tema 7.8. CummeTpust
B npodeccum.
Ceuenus
MHOTOT'PaHHHKOB
B IIpo(hecCHOHATBEHBIX
3aauax

IIpodeccnonanbHo OpPHEHTHPOBAHHOE
cofep:kaHue  (coaepikaHue  NPHUKJIATHOIO
MO/LyJIst)

CumMeTpusi B IpUPOJIE, apXUTEKType, TEXHHKE,
B ObiTy, B mpodeccun. Mcnonp3zoBanue
IBUKEHUM B TPOCTPAHCTBE TMpPHU pPELICHUU
npodeccuoHanbHbIX 3a7a4y. CedeHus Npu3Mbl U
MUPAMUJIBI. IToctpoenue CEYEHUI
MHOTOTPAaHHUKOB, HCIIOJIb3Ysl METOJ CJENO0B.
BelnonHEHNE BBIHOCHBIX IJIOCKHX YEPTEXKEU W3
PUCYHKOB TIPOCTBIX OO0BEMHBIX GuUryp (BUI
CBEpXY, COOKY,CHHU3Y)

1,2

IIpakTnyeckas padora

1,2

Tema 7.9.
Humunap, ero
COCTAaBJISAIOIIHE.
CeueHue uuIuHIpA

Coneprxanue yueOHOro MaTepuaa

[unuuaapudeckass TOBEPXHOCTh, OOpa3yroIue
UAITUHIPUYECKON MOBEPXHOCTH, 0oCh
UWIMHAPUYECKON  ToBepxHOCTU.  Imnuuap:
OCHOBaHHS u OoxoBas MMOBEPXHOCTb,
oOpa3ymolmias © OCbh; IUIOMAAh OOKOBOM U
MTOJTHOW TTOBEPXHOCTH. M300parkeHne MuiInHaApa
Ha miockocTt. Pa3péprka nmnuniapa. CedeHus
nuiIuHApa  (TMJIOCKOCTHIO, TapaylIeIbHOM  WITH
MEePIEHIUKYIISIPHON OCH LIMJIMH]IPA)

1,2

IIpakTnyeckas padora

1,2

Tema 7.10.
Komnyc, ero
COCTaBJISIIOLIHE.
CeueHue KoHyca

Coneprxanue yueOHOro MaTepuaa

Konnveckas MIOBEPXHOCTB, o0Opazyromye
KOHHYECKOH ITOBEPXHOCTH, OCh W BepIINHA
KOHMYECKOH ToBepxHOCTH. KOHYyC: OCHOBaHME U
BepIIMHA, oO0Opasylomias © O0Ch; IUIONIANb
OOKOBOH U MOJIHOM MOBEPXHOCTH

1,2

IIpakTnyeckas padora

1,2

Tema 7.11.
Y cedeHHblil KOHYC.
CeueHure yCeUeHHOTO
KOHYca

Copep:xanne yaeOHOT0 MaTepuana

VYceu€HHBI KOHYC: O0Opa3yroIue H BBICOTA;
OCHOBaHUs U OokoBas ITOBEPXHOCTb.
N3o0pakeHnne KoHyca Ha MIIOCKOCTH. Pa3BépTka
koHyca. CeueHuss KoHyca  (IUIOCKOCTBIO,
napajulelbHOM  OCHOBAaHHIO, M  IJIOCKOCTBIO,
IIPOXOAIIENH YeEpe3 BEPLIMHY)

1,2

IIpakTnyeckas padbora

1,2

Tema 7.12.
lap u chepa, ux
CEUYCHUS

Coneprxanne yueOHOro MaTepuaa

Chepa wm map: meHTp, paaguyc, AUAMETD;
IIOMaah TMOBEpXHOCTH chepbl. B3ammuoe
pacmonoKeHue cdepbl u TUIOCKOCTH;
KacaTelbHas TWIOCKOCTh K cepe. M3o0pakeHue
cdepsl, mapa Ha wiockocTu. CedeHus mapa

1,2

IIpakTnyeckas pabora

1,2

Tema 7.13.
[Tonsatue 00 oOBeme
tesa. O0beMEBL

Copep:xanne yaeOHOT0 MaTepuana

Ilonatue 06 o00BEMe. OCHOBHBIE CBOMCTBA
00béMOB  Ten. OOBEM mNUPaMUAbI, TPU3MBI

1,2
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MHOTI'OI'paHHUKOB U
TCJI BpallICHUA

nuianHApa, KoHyca. OO0BEM Imapa W IUTOLIAIb
cepsl

IlpakTuyeckasi pabora 2 1,2
Tema 7.14. Coneprxanue yueOHOro MaTepuaa 2 1,2
OOGbembl 1 Iomam | Ilomo6HbIE Tena B npoctpancTBe. COOTHOLIEHUS
MIOBEPXHOCTEH MEXITY JomagIMu MMOBEPXHOCTEH
TIOJOOHBIX TEI 1 00BEMaMu MOAOOHBIX TET
IIpakTnyeckas padora 2 1,2
Tema 7.15. Coneprxanue yueOHOro MaTepuasa 2 1,2
KomOunanmm MHoOrorpaHHiK, OINHUCAHHBIA OKOJIO CQEpHl.
MHoOrorpanHukoB U | Cdepa, BnucaHHass B MHOTOI'PaHHUK WJIM B TEJIO
TeJ BpalleHUS BpaieHus.. MHOTOrpaHHHK, BIIMCAHHBIA B TEJO
BpaICHUS
IlpakTuyeckasi pabora 2 1,2
Tema 7.16. IIpodeccnonaabHo OpUEHTHPOBAHHOE 2 1,2
KomOunarmu cojep;kaHue  (coAepkaHHe  NPHKJIATHOIO
FeOMETPUYECKUX TET | MOMYJIsA)
Ha [PAaKTUKE Hcnonp3oBaHne KOMOMHALMH MHOTOTPAaHHUKOB
U TeJl BpallleHUsl Ha MPAKTHKe
IIpakTnyeckas padora 2 1,2
Tema 7.17. Coneprxanne y4eOHOr0o MaTepurana 2 1,2
Pemenne 3amau. Breruncnenne BenmuuuH (IUIMHA, Yroy, OOBEM,
MHOrorpaHHMKM 1 | IJIOMIah  MOBEPXHOCTH)  T€OMETPHUYECKHX
TeJa BpalleHUs ¢buryp, wucnonp3yst H3y4eHHbIE (GOPMYJIBI H
METO/IbI
IIpakTnyeckas padora 2 1,2
KonTtponbHas pabora
Pa3nen 8. [lepBoodpa3nasi pyHKIHMHU, ee MPUMEHEHHE 16 1,2
Tema 8.1. Coneprxkanne y4eOHOro MaTeprasa 2
[lepBooOpasnas ITepBooOpasnast. Tabnuna nepBooOpa3HbIX
(yHxImn IpakTuyeckas padora 2 1,2
Tema 8.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tnomans HHuTerpain, ero reomeTpudeckuii 1 GU3MIECKUN
KPHUBOJIMHEWHOU cMbIC. Beruucinenue wuHTerpana mo Qopmyne
Tpaneruu. @opmyna | Herotona-Jleitouuma
Hpiorona — Jleiibunna | Iipakruueckast padora 2 1,2
Tema 8.3. IIpodeccnonaabHo OpUEHTHPOBAHHOE 2 1,2
OnpeneneHHbIin cojep;kaHue  (coAepkaHHe  NPHKJIATHOIO
MHTETpall MO/1YJIfA)
B IIpodeccHOHaNBHOI | Pemienue 3a1a4 Ha MPUMEHEHHE WHTETpasia JUls
JEeSITEIIbBHOCTH U BBIYUCIICHUS (PU3MUECKUX BEJIMYHH U IUIOMIAIEH
KU3HU IIpakTnyeckas padora 2 1,2
Tewma 8.4. Coneprxanne y4eOHOr0o MaTepurasa 2 1,2
Pemenne 3anau ITepBooOpazHas 1 HHTETPa
Ha HAXOXKJICHHE IpakTHyeckas padora 2 1,2
nepBooOpa3zHoit Kontponbras pabota mo pazaeny 8
U ee IPUMEHEHHE
Pa3nen 9. Teopusi BeposiTHOCTElH M CTATHCTHKA 36 1,2
Tema 9.1. | Coneprxanne yuaebHOro MaTepuana 2
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[IpencraBnenue [IpencraBnenne AaHHBIX C MOMOILIBIO TAOIUIl U
JTAHHBIX muarpamm. CpenHee apumeTnieckoe, MearaHa,
U onucaTenbHas HauOoJblllee ¥ HaUMEHbIlIee 3HAUCHUS, pa3Max,
CTaTUCTHUKA JMCTIepCHUsl, CTAHJAPTHOE OTKJIOHEHUE YHCIIOBBIX
Ha0OpOB
IIpakTnyeckas padora 1,2
Tema 9.2. IIpodeccuonanbHo OpPMEeHTHPOBAHHOE 1,2
CocraBnenue TabnuL | comep:kaHue  (colepKaHHe  NPHKJIATHOTO
U rarpaMm Ha MOIYJIs1)
MIPaKTUKE [lepBuunas 00paboOTKa CTATUCTUUECKUX JTaHHBIX.
I'paduueckoe ux mpezacrasienue. Haxoxaenue
CpeIHuX XapaKTepUCTHK, Ha0JI0TaeMBbIX
JTaHHBIX. [[puMeHeHne CTaTUCTUYECKUX METO/I0B
JUIs pelieHus npodecCuoHaNbHBIX 3a1a4
IIpakTnyeckas padora 1,2
Tema 9.3. Coneprxanne y4eOHOr0o MaTepurana 1,2
Onepanuu Hax CrayvaiiHple  OKCIEPUMEHTHI  (ONBITBI) |
COOBITHSAMH, CIy4JaiiHble COOBITHS. DJEMEHTAapHBIC COOBITHS
HAJI BEPOATHOCTAMM. | (UCXOAbI). BeposATHOCTh CIy4aiHOTO COOBITHS.
VYcnoBHas brnu3ocTh 4YacTOTBI W BEPOSTHOCTH COOBITHH.
BEPOSTHOCTD CrayvaiiHple ONBITBI C  PABHOBO3MOXKHBIMH
AJIEMEHTapHBIMU  cOObITUSIMU.  BepostHoCcTH
COOBITUII B ONBITAX C PABHOBO3MOXHBIMHU
AJIEMEHTapHBIMU cOObITUSIMU. Omepanuu  HaJ
COOBITHSIMH: nepeceueHne,  oObeAMHEHHE,
MPOTUBOMNOJOXKHbIE  coObITHsS.  JlMarpammbl
Olinepa. @opMyna CIOXKEHUS BEPOSTHOCTEN.
VYcnoBHas BEPOSATHOCTb. YMHOXEHUE
BEPOSITHOCTEM. Hepeso CJIy4allHOTO
skcnepuMenTa. dopMyna MOJTHONH BEPOSTHOCTH.
HezaBucumeblie coObITHS
IlpakTuyeckasi pabora 1,2
Tema 9.4. Coneprkanue yueOHOro MaTepuasa 1,2
DJeMeHTbI Kombunatopnoe MIPaBUIIO YMHOXXEHHUSI.
KOMOWHATOPUKH [lepecranoBku u Qaxropuan. Yucno coueraHuil.
Tpeyronpauk Ilackans. @Dopmyna OuHOMa
Herorona
IIpakTnyeckas padora 1,2
Tema 9.5. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
BepositHOCTB cojep:kaHue  (coaepikaHue  NMPHUKJIATHOIO
B IPO()ECCUOHATIBHBIX | MOTYJISI)
3aadax Brrunciienne BEpOSITHOCTENW C HCIOJIb30BAHUEM
dbopmyn komOuHaTopuku. OreHKa BEpOSTHOCTH
COOBITHS B TPOPECCHOHATHHON EATETHHOCTH.
Pemenne  mnpodeccroHanbHBIX ~ 33dad  Ha
BEPOSTHOCTH COOBITHUS
IlpakTHyeckasi pabora 1,2
Tema 9.6. Coneprxanue yueOHOro MaTepuasa 1,2
Cepun bunapuplii  ciay4daliHBI ONBIT  (MCHIBITAHUE),
NIOCJIE0BATENbHBIX | yCIIeX M Heyjnada. He3aBUCHMBIE HCIIBITaHUS.
UCIBITAaHUN Cepusi HE3aBUCHMBIX HCHBITAHUW 1O TEPBOTO
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ycriexa. Cepusi HE3aBUCHUMBIX  UCIBITAHHI
bepuymum
IlpakTuyeckasi pabora 2 1,2
Tema 9.7. Coneprxanue yueOHOro MaTepuasa 2 1,2
Cinyualinbie Cnyyaiinas BEJIMYMHA. Pacnipenenenue
BEJIMYUHBI BEpOSATHOCTEM.  JluarpamMma  pacrnpeneiacHusl.
U pacrupeieieHusl. [Ipumepsl  pacrtipeneneHuii, B TOM 4YHCIIE,
Maremarnueckoe reoMeTpuueckoe U OuMHOMHanbHOE. YucioBble
OKUJIaHUE CIyYalHOM | XapaKTePUCTUKU CITydaiHbIX BEJINYHH:
BEJIMYHHBI MaTEeMaTHYeCKOe  OKHUJAHUE, JHUCIEpPCHs U
CTaHJapTHOE OTKJIOHEHHE. [Tpumepsr
IIPUMEHEHHUSI MaTeMaTH4YECKOI0 OXKHMJAHUA, B
TOM YHUCJE B 3aJa4aX M3 MOBCEIHEBHOW KU3HH.
Maremarnueckoe O0XKUJAHUE OuHapHOI
CIIy4ailHOM BEJIMYMHBI. MaremaTuueckoe
OKUJAHUE  CYMMBl  CIy4YaillHbIX  BEJIMYMH.
MareMarnueckoe OXHJAaHHE U JUCHEpPCUs
reOMETPUUECKOTO u OMHOMMAIBHOTO
pacrnpeeneHuit
IIpakTnyeckas padora 2 1,2
Tema 9.8. Coneprxanue yueOHOro MaTepuasa 2 1,2
3aKoH OOJBITNX 3akoH OOJBIIMX YHCET W €ro pojb B Hayke,
yucen HenpepeiBHbIE | mpupone U oOmiecTBe. BpiOopouHslit  MeTo[
CIIy4aiHbIE BEINYUHBI | UCCIICIOBAHMM. [Tpumepst HENPEPBIBHBIX
(pactipenienenus). Cly4alHbIX BeaMYMH. DyHKIUSA IUIOTHOCTH
Hopmanbsnoe pacnpenenenus. PaBHOMepHOE pacnipeesneHue u
pacnpenenesue ero cBoicrBa. llonAatne 0 HOpMaJIbHOM
pacnpeeseHun
IIpakTnyeckas padora 2 1,2
Tema 9.9. Coneprxkanue y4eOHOr0 MaTeprana 2 1,2
Pemenue 3anau DeMEHThI KOMOWHATOPHKH. Co0riTHeE,
KOMOMHATOPHKH, BEPOATHOCTH COOBITUS. CII0)KEHHE U YMHOKEHUE
CTAaTUCTHKHU U TEOPHH | BEPOSTHOCTEH
BEPOSATHOCTEH IpakTuyeckas padora 2 12
KontponbHas padoTa no pazaeny 9
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE
BapuaTuBHbBI NPUKJIATHOH MOYJIb
Paznen 10. MaremaTtudeckuii mnpaktuxkym (mpumep aias YITIC 20
09.00.00)
Tema 10.1. Coneprxanue yueOHOro MaTepuasa 2 1,2
Marpuiisl u CrmocoObl  pemieHusi  CUCTeM  JIMHEWHBIX
OIIpeAEIUTENN ypaBHenuil. Ilonsatua: marpunma 2x2 u 3x3,
onpeaenuTens  matpuubl.  Merox  Taycca
peuieHuss  CUCTEM  JIMHEWHBIX  YPaBHEHUM.
Pemienne mnpuknagaeix 3agad.  [Ipumenenue
MaTpul] B UHPOpMATUKE
IlpakTuyeckasi pabora 1 1,2
Tema 10.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
OneMeHThbl BEKTOpHO# | KommmanapHble BeKTOpsl. PasnoxeHune Bekropa
anreOpbl Mo  TpeM  HEKOMIUIAaHAPHBIM  BEKTOpaM.

YpaBHEHHE IUIOCKOCTU. [ €OMETPUYECKUN CMBICT
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onpeaenutenss 2x2. Pemenue

3aga4

IMPUKIIAIHBIX

IlpakTuyeckasi pabora 1 1,2
Tema 10.3. Coneprxanue yueOHOro MaTepuasa 1 1,2
Kommnekcnsie uncna | [lorstue koMruiekcHOTo umcia. CompspkeHHBIC
KOMIUIEKCHBIE YHCJIa, MOJYJIb M apryMEHT
KOMIUIEKCHOTO ~ YHCIIA. dopma  3amucHu
KOMILJIEKCHOTO qucia (reomeTpuyeckas,
TPUTOHOMETPUYECKAs, anreOpanveckas).
Apudmernueckue IEHCTBHS C KOMIUIEKCHBIMU
qrCIIaMU
Tema 10.4. Coneprxanue yueOHOro MaTepuasa 2 1,2
I'padmr [Tonsitue rpada. CesazHbIA Tpad, IEepeBO, ITUKI
rpadp Ha IUIOCKOCTH. PemieHne mpUKIaJHBIX
3amad. [Ipumenenue rpada B nHbOpMaTHKE
IlpakTuyeckasi pabora 1 1,2
Tema 10.5. Coneprxanue yueOHOro MaTepuasa 2 1,2
3agaun Bapuanuonssiii  psg.  I[loauron 4yactor U
MaTeMaTU4eCKOU rucrorpamma. CTaTuCTUYECKUE XapaKTEPUCTUKU
CTaTHCTUKH psiza HaOII0aeMbIX JaHHBIX
IIpakTnyeckas padora 1 1,2
Tewma 10.6. Coneprxkanue y4eOHOr0o MaTepurana 2 1,2
Jlornueckue Jlornueckue onepauuu. [Ipumenenune auarpamMm
ornepanuu Oiinepa—Benna s pelieHUE  TEOPETHKO-
C MHOXKECTBaMH MHOXECTBEHHBIX  3a7ay  HpOQecCHOHATBHON
HAIpPaBJIEHHOCTH, 3a/1a4 HHPOPMATUKHU U APYTUX
Y4eOHBIX TUCIMIUIMH U JUIS OIMCAHUS PeaTbHbBIX
MPOIECCOB U SIBICHUI
IIpakTnyeckas padora 1 1,2
Tema 10.7. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3anau [IpumeneHne  HM3y4EHHBIX  MaTEMAaTHYECKUX
MaTeMaTH4ECKOTOo (akTOB K peIIeHUIO 33had M3 Pa3THUUYHBIX
MpakTUKyMa oOJacTelt HayKu U peaTbHON KU3HU
IIpakTnyeckas padora 2 1,2
Kontponbnas padota no pazaeny 10
IIpoMeskyTOUHasI aTTeCTALUSA 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCIHUIIVIMHBI YII.11 MATEMATHKA

3.1. MarepuajbHO-TeXHHYECKOE o0ecnevueHmne
Peanum3zamuss mporpaMmbl  THCHUIUIMHBI TPeOyeT HamWdus y4eOHOTo
KaOWHeTa MaTeMaTHUKH.
TexHudeckue cpeacTra 00ydeHUs:
—  KOMIUICKT YePTEKHOr0 000pYJI0BaHUS M MIPHUCITIOCOOTICHHI ISl IKOJIBHON
TOCKH (TPEYTOJIbHUK, TPAHCTIOPTHP, ITUPKYJIh, TUHEIHKA);
—  MOJENH JUIsi U3yYCHHUs TeOMETPUIECKUX (QUryp (4acTH IEJIOTO Ha KpyTe,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUIECKIN HAOOP, HAOOPHI TEOMETPUICCKUX
Mojenel U GUryp ¢ pa3BepTKON).

3.2. HudopmaumoHHoe odecneueHue 00yueHuUs
[lepeuens y4eOHBIX W3AaHUN, WHTEPHET - PECYpPCOB, IOMOJHUTEIHHOU
JUTEPaTYPHI.

OCHOBHbIC HCTOYHUKH:

1. MaremaTtuka: anrebpa W Hayajga MaTeMaTHUYECKOTO aHalu3a,
reomeTpus. AnreOpa ¥ Hadaja maTematuuyeckoro aHamuza. 10 - 11 kmaccer :
0a30BbIi U yriIyOeHHbIN ypoBHHM : yueOHuK / 1. A. Anumos, F0. M. Komsrun, M.
B. Tkauesa [u ap.]. — 10-e u3a., crep. - Mockaa : IIpocsermienue, 2022. — 463, [1]
c. : un. — Jlom. MII;

2. MaremaTtuka: anrebpa W Hayaja MaTeMaTHUYECKOTO aHalu3a,
reometpus. ['eometpus. 10-11 kmaccer : yueb. nmst 061meodpa3oBar. opranu3aiuim :
0azoBbiii u yrayosn. ypoBuu / [JI. C. ArtanacsH u ap.]. — 9-e uzn. — M. :
IIpocgenienne, 2021. — 287 c. : ui. — (MI'Y — mikore).

HOHOJ’IHI/ITC.JII)HBIC HCTOYHUKMU

1. Marematuka:  y4eOHUK ISl cpeaHero  IpodeccHOoHaIbLHOTO
obpazoBanusi / mox o6Omer pemakmueirn  O. B. TatapamkoBa. — Mockaa :
WznpatensctBo FOpaiir, 2024. — 450 ¢. — (IIpodeccronansuoe odpa3oBanue). —
ISBN 978-5-9916-6372-4. — Texkct : onektpoHHbi // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561259

2. MareMatuka. [TpakTUKyM : y4eOHUK TUTST CPEIHETO
poheCCUOHAIBHOTO obpazoBaHust / 3 (o) oO1eit penakmuein
O. B. TarapuukoBa. — MockBa : MzparensctBo FOpaiit, 2024. — 285c. —

(ITpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-03146-1. — Texker :
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amekTpoHHbI //  OOpa3oBatenbHas tiatgopma FOpalT [caiiT].
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URL:
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4, KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JUCIHUIIVIMHBI YII.11 MATEMATHKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA yqe6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIACTCA TPCIIOAaBATCIICM B IPOHOCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$I HHIUBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Oo0masi/mpogeccuoHabHas Pazgen/Tema Tun oueHoYHbIX
KOMMETEeHI U MepOnpPUsITUSI
OK 01. Beioupare cmnocoosr | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue
pelIeHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBIN ompoc
npodeCCHOHATbHON Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii TUKTAHT

NEATENIbHOCTH  TPUMEHUTENbHO | 2.9. [IpencraBnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPAKTUYECKHUX
3.7. pabot
Temer 4.1 - 4.4, 4.5I1-o/c, | KonTpoasHas pabora
4.6. Brimonnenue 3aJaHuN
Temor 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6. aTTeCTalUuu
Temsl 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temnt 7.1, 7.2, 7.311-0/c,
74-17.17.
OK 02. Ucnonp3oBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpEeMEHHbIEe cpezcTBa moucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbIi onpoc
agannza U uaTepnperanuu | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTemaTuyecKkuii TUKTaHT
uHopManuy, 2.9. [IpencraBnenue
u nHpopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPaKTUYECKHUX
TEXHOJIOTUM JUIS BBIIOJHEHUS | 3.7. pabor
3ama4 npodeccuonanpHoi | Temsr 4.1 - 4.4, 4.511-o/c, | KonTponbHas pabota
IesITeIbHOCTH 4.6. Brimoanenune 3aJaHul
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6. aTTeCTaluu
Tems 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temst 7.1, 7.2, 7.311-0/c,
74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
U peanu3oBbiBaTh coOctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
npodeccuoHaIbHOE Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii TUKTaHT
U JUYHOCTHOE pasButme, | 2.9. [IpencraBnenue
MPEAPUHUMATETBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MPAKTUUECKHUX
NEeATEILHOCTD 3.7. pabor
B npodeccuoHanbHo cdepe, | Temsr 4.1 - 4.4, 4.511-o/c, | KonTponbHas pabora
HUCIIOJIB30BaATh sgauus | 4.6. Brimoanenune 3aJaHul
no ¢uHaHCOBOW TpamoTHOCTH | Temsl 6.1 - 6.5, 6.611-0/c, | TPOMEKYTOUHOM
B Pa3IUYHBIX J)KU3HEHHBIX | 6.7-6.9. aTTecTalluu

CUTyallusIX

Temsr 7.1, 7.2, 7.311-0/c,
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OK 04. D¢ dexTuBHO
B3aMMO/ICHCTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH/Ie

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5I1-0/c, 1.6.
Temsr 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temer 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

Temrr 6.1 - 6.5, 6.6I1-0/c,

TectupoBanue

YcrHbIi onpoc
Maremarndyeckuii IUKTAHT
[IpencraBnenue
pe3yJAbTAaTOB MPAKTUYECKUX
pabor

KonTtponbHas pabora

6.7-6.9. Brimonnenue 3aJaHuNA
Temsr 7.1, 7.2, 7.3I1-0/c, | mpOMEKYyTOUHOM
74-7.7 arTecTalun

OK 05. OcymectBnats yctHyto | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanmue

N IMHUCBbMCHHYIO KOMMYHHKAIIUIO

Ha TOCYHApCTBEHHOM  S3BIKE
Poccutickoit denepanuu
c y4eTOM ocoOeHHOCTEN
COILIMAIBHOTO

U KYJIbTYPHOT'O KOHTEKCTa

1.411-0/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temsr 4.1 - 4.4, 4.5I1-0/c,

YcrHbIi onpoc
Maremarndyeckuii JUKTAHT
[IpencraBnenue
pe3yJAbTAaTOB MPAKTUYECKUX
pabor

KontponbHas pabora

4.6. Brimonaenue 3aJaHuNi
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeEXyTOUHOI
5,4, 5.5I1-o0/c, 5.6 aTTecTaluu
OK 06. [IposBrsate rpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanwue
MaTPUOTUUYECKYIO nosunwmio, | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHBIN onpoc
JIEMOHCTPUPOBaTh  oco3HanHoe | Temwr 2.1- 2.7, 2.8 ITI-o/c, | MaTemaTnueckuii TUKTaHT
[IOBEIECHNE Ha ocHoBe | 2.9, [IpencraBnenne
TpaAULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MPAKTHYECKUX
00I11eYeTIOBEYECKUX IIeHHOCTEH, | 4.6. pabor
B ToM umcne ¢ yderom | Temsr 5.1, 5.2, 5.3II-o/c, | KouTponbuas pabota
rapMOHHU3ALHHI 5,4, 5.5I1-o/c, 5.6. Brimonaenune 3aJIaHuI
MEKHAIMOHAJIbHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpOMEXYyTOUHOI
1 MEXPEIUTHO3HBIX OTHOIICHHH, | 7.4 - 7.7 aTTecTalun
MPUMCHSITh CTaHIapThHI
AHTUKOPPYIMLHUOHHOTO
MIOBEJICHUS
OK 07. CopetictBoBaty | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanme
COXPaHEHHIO okpyxatomerd | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbIi onpoc
cpenbl,  pecypcocOepexenuto, | Temor 2.1- 2.7, 2.8 Il-o/c, | MaTemaTH4eCKU TUKTAHT
IPUMEHSITD 3HaHus | 2.9. [IpencraBnenue
00 W3MEHEHUU knmumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MPaKTUYECKHUX
HPUHIUITBL 6epexximuBoro | 3.7. pabot
MPOU3BOJICTBA, adpdextuHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonTpoawsHas pabora
neiicTBoBaTh B upe3BbuaiiHbIx | 5,4, 5.501-0/c, 5.6. Brinmonnenue 3aJlaHu
CUTYalHSIX Tewmer 6.1 - 6.5, 6.6I1-0/c, | MpomMeKyTOUHON
6.7-6.9 arTecTalnuu
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