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1. IMACHOPT PABOYEMN INPOI'PAMMUbI YYEBHOM

JUCIHUIVIMHBI OYIIL.11 MATEMATHUKA

1.1.
Pabouass mporpamma yudeOHOM auctuminHbl siBisiercss yacteio I[ITICC3 B

OO6nacTh MpUMEHEHUS POTPaAMMBbI
cootrBercTBUU ¢ @I'OC CIIO 38.02.03 OnepanuoHHas IeSITeIbHOCTh B JOTUCTHUKE.

1.2. Mecto yueOHnoit quctmmuinabl B ctpykrype [ITICC3:
OIl. O0meo6pazoBarebHas MOATOTOBKA

OVII. O6s3arenbHbIe Y4eOHBIE TPEAMETHI

OVII.11 Marematuka

1.3. Uenu u 3agaun yueOHOW TUCHUIUIMHBI — TpeOOBaHUS K pe3ysbTaTaM
OCBOCHUS y4eOHON AMCIUILIIUHBIL
Coneprxanue 0011e00pazoBaTenbHON

IMporpaMmal AU CHUITIITNHBI

«MaTtemaTHKa» HaNpaBJIEHO Ha JOCTHKEHHE pE3yJbTaTOB €€ U3Y4YEeHHUS B
cootrBercTBUU ¢ TpeboBanusamu DPI'OC COO c¢ yuerom mnpodeccuoHanbHOU

HanpasyiieHHocTH @I'OC CIIO.

1.4. Koau4decTBO 4aCOB HAa OCBOEHUE NUCIIUILIINHBI:

MaxkcumanbHON yueOHOU Harpy3ku oOydaromierocs 324 yaca, B TOM UHCIIE:

— oOs3arenpHas ayauTopHas ydeOHas Harpyska (Bcero) - 312 yaca, B TOM
YHUCJIe MpaKTHYecKas MoAroToBka - 156 gacos.

— TIpoMeXyTouHas aTTectauus — 12 yacos.

1.5. Ilmanupyembie

pEe3yJIbTaThI

OCBOCHUA

00111e00pa3oBaTeIbHOM

nuctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon n Pe3yabTaThl 00yueHHus
HANMEHOBaHHUe
(l)OpMI/IpyeMBIvX O6ume JAucuuniimHapHbie
KOMIeTeH Ui
OK 016. Brei6upats | JInuHOCTHBIE  pe3ynbTaThl  JOJIKHBI P61, BuajieHue MeTOIaMH
CITIOCOObI OTpaXaThb JI0Ka3aTeJIbCTB, AJIropuTMamMmun
By | s T | I
p PyAy, bopmyaHpoBaTh omnpe/esIeHus,
Ol JIeATEeJIbHOCTH | LIEHHOCTH MacCTepCTBa, TPYIOJII00HE; AKCHOMBI
HPUMEHHTENILHO |- FOTOBHOCT K AKTHBHOM JCATENBHOCTH | 1 regnevr  mpuMensTs WX,
K pa3IUYHBIM | TEXHOJIOTUYECKOH U coumém)Hou NPOBOHTH JOKa3aTeNbHbIE
KOHTEKCTaM HaIpPaBJIEHHOCTH, CIIOCOOHOCTE | 11 0oy neHms B XOZIE PELCHHS 33141,
MHUIIMMIPOBATh, IUIAHAPOBATE | [1pE). VMeHmne OIIEPHPOBATE
M CaMOCTOSITENIEHO BBIMOIHATE TAKYIO | oo o CTeleHb yucna,
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ACATCIIbHOCTD,

- HWHTEpEeC K pa3Iu4HbIM chepam
npodecCHOHATBLHON 1eATEIbHOCTH.
MeranpeaMeTHbIe Pe3yIbTaThl JOKHBI

OTpaXkaTh:
OBnajaeHue YHHUBEPCATbHBIMU
y4eOHBIMU MMO3HABaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOATEIbHO  (GOPMYIHUPOBATH
u aKTyaJIMu3UpOBaTh npobiemy,
paccMmaTpuBaTh

€€ BCECTOPOHHE;

- yCTaHABJIUBATh CYIIECTBCHHBIN
MpPHU3HAK

WIM  OCHOBaHUS JUISI  CPaBHCHHS,
KIIacCU(UKALIUN

1 0000IIEeHH;

- OMpeNeNnATh WeNH JACSITeTbHOCTH,
3aJjaBaTh TapaMeTpbl U KPUTEPHUU WX
JIOCTIKCHMUS;

- BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B pacCMaTpHUBACMBIX ABJICHUAX

- BHOCUTh KOPPEKTHUBHI B JICATECIHLHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
I[EJISIM, OLIEHUBATh PUCKH TTOCIIECICTBHUI
JIESITENLHOCTH

0) 0a30BbIE HUCCIIENOBATEILCKIE
JCUCTBHUS:

- BJIAACTh HaBBIKAMH y4eOHo-
HCCIICIOBATEIIHLCKOM

U TIPOCKTHOM NESTETLHOCTH, HAaBBIKAMHU
paspenieHus mpooeM;

- BBIABISITH TNPHUYMHHO-CIICICTBEHHBIE
CBSI3U

U aKTyaJIH3UpOBaTh 3a/1a4y, BHIIBUTATH

TUIIOTE3Y
€€ pEIICHMs, HaxXOOUThb apPryMEHTHI
JUTSt JI0OKa3aTelIbCTBa CBOUX

YTBEPXKACHUM, 3a/laBaTh IMapamMeTphbl U
KPUTEPUU PEIICHUS;
- aHaJIM3UPOBATH MOJIyYEHHBIE B XOJIE

pereHus 3a7auu pe3yabTaThl,
KPUTHYECKH OLICHUBATh
UX JIOCTOBEpHOCTh, NPOTHO3HPOBATH
U3MCHEHUE

B HOBBIX yCJIOBUSIX;

pa3pabaTsIBaTh IUIaH penieHus
npobiemMbpl € y4eToM  aHalu3a
MMEIOLIUXCS MaTepuaIbHBIX

JorapudMm 4uciia; yMEHUE BBITIOIHSITD
BBEIYMCIICHUE 3Ha4YeHU I
U TpeoOpa3oBaHMs BBIPAKCHHHA CO

CTEIeHIMHU u norapudmamu,
npeoOpa3oBaHus IpoOHO-
PALOHATBHBIX BRIPAKCHUI;

I1P63. Ymenue OTIepPUPOBATH
HOHSTHUSIMU: panyoHaIbHBIC,
UppalMOHANIBHBIE,  MTOKA3aTeNbHbIC,
CTCIICHHEIE, JorapupMUIEcKHe,

TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. YMenue OTIEpUPOBATH
MOHATUSAMU: (YHKLUS, HETpPEephIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTpeaeTICHHBIH
UHTETpAa, yMEHHUe HAXO/HUTh
MMPOU3BOJHBIC SJICMCHTApPHBIX
GyHKIWN, WCHONB3YsS CIPAaBOYHBIC
MaTCpurajibl; HUCCICO0BATHh B
MPOCTEUINX CiydasX (YHKIHHA Ha
MOHOTOHHOCTBD, HaxXoauThb
HauOOoJIbIINE

Y HauMeHbIIWE 3HAYeHHUsS (YHKLIUN;
CTPOUTH TpapUKd MHOTOUICHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaIMn3a;
IPUMEHATh  IPOU3BOAHYIO  IpHU
pereHnn 3a1a4
Ha JIBWJKEHHWE; pelarb IPaKTHKO-
OpHUEHTUPOBAHHBIE 3a1a4n
Ha HauOOJbIIME W HAMMEHBIINE
3HAQUYEHMs, HA HAXOXKJEHUE IyTH,

CKOPOCTH U YCKOPEHUS;

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

byHKIHA, JorapupmMuuecKas
byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  oOpaTHble  (QYHKIUY;
yMEHHUE CTPOUTH rpaduku

M3YYEHHBIX (YHKIMHA, UCIOJIH30BaTh
rpaduKy MPH U3YYEHUH MTPOIECCOB U
3aBUCHMOCTEH, MpU pElIeHUU 3aaad
U3 JAPYruX YYeOHBIX MPEIMETOB W
3a/la4 U3 PeaqbHOU JKU3HU; BBIPAXKATh
dbopMynamMu  3aBUCHMOCTH  MEXIY
BCINYHNHaAMMU,

[TP66. Ymenue pemiatb TEKCTOBBIC
3aa4u pPas3sHbIX TUIIOB (B TOM YHUCIIC
Ha TPOICHTHI, NOJM M YacTH, Ha
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Y HEMATEPHUAIbHBIX PECYPCOB;

- yMeThb TIEpEHOCUTHh 3HAHHWS B
IMMO3HABATCJIIbHYIO

u MPaKTUYECKYIO obnactu
KU3HCOACATCIIBHOCTH,

- YMEThb MHTETPUPOBATh 3HAHHS W3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIABHTaTh HOBBIC HJIEH, NpEAJarath
OpUTHHAJIBHLBIC TOAXOAbI U PCIICHUS

IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBapoOB M YCIIYT, HAJIOTH, 331a4d U3
o0JIacTH yIpaBlieHUs] JHYHBIMH U
CEMEHHBIMHU (dbuHaHCaMM);
COCTABIISITh BBIPAXKCHHS, ypPaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBI IO
YCIOBHIO  3aJlaud,  MCCJIeN0BaTh
MOJTYYEHHOE pEIIeHHE M OICHUBATh
MPaBIONIOI00HOCTH PE3YJIbTATOB;

I1P67. Ymenue OTIepPUPOBATH
HOHATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalMEHbIIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHs,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yYMEHHE U3BJIEKATh,

UHTEPIPETUPOBaTh  HH(OPMALIHUIO,
MPEJCTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAOIIYI0 CBOWCTBA PEATbHBIX
MIPOLIECCOB U SABJICHUH; MPEACTABIATh
MH(OPMALIUIO C TMTOMOIIBIO TAOIUI U
auarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM
quclie

C IIPUMEHEHUEM rpadu4ecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
I1P68. Ymenue OTIepUPOBATH
MOHSTUSIMHU: CITy4alHBII OTBIT
U CilydaifHoe COOBITHE, BEpOSITHOCTD
CITy4aifHOTO COOBITHS; yMEHUe
BBIYHCTISITh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel U (QoOpMyNBI TIPH PEIICHUU
3aa4;  OICHUBATh  BEPOSTHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CITy9aifHBIMU BEJIMYUHAMU;
yMEHHE MIPUBOJIUTH pPUMEPBI
MPOSIBIICHUSI 3aKOHA OOJIBIITUX YHCEIN
B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBIICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHSIMHU: TOYKa, npsimas,
IJIOCKOCT, MIPOCTPAHCTBO,
JIBYTPAHHBIN yTOJl, CKPEIIUBAIOIIAECS
MpsIMbIE, napajuieaTbHOCTD u
MEPICHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
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OPSMBIMHM, YrOJd MEXAYy MNpsSMOn
U IUIOCKOCTBIO,  YrOJI  MEXIY
IUIOCKOCTSIMH, PAacCTOSTHHE OT TOYKHU
70 TUIOCKOCTH, PACCTOSIHHE MEXIY
OpSIMBIMHM,  PAcCTOSIHHE  MEXAY
TUTIOCKOCTSIMU; YMEHHE HCIOJIB30BaTh
IpU pelIeHUWH 3aJady  H3Yy4YCHHBIC
GbakTel M TEOpeMbl IIJIAHUMETPUH;
yMEHHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

I1P610. YMeHue ~ omnepupoBarthb
MOHATUSIMU: MHOTOTPAaHHHK, CEYCHHE
MHOT'OTpaHHUKA, KyO,
napauieNienure 1, Ipu3Ma, MupaMuia,
¢urypa u TMOBEPXHOCTb BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

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

MOBEPXHOCTH THPAMHIIBI, TIPU3MBI,
KOHYyca, IUIUHAPA, TUIOMAas chepsl,
o0beM KyOa, MPSIMOYTOJTHHOTO
napajjiejicumIicaa, nupamMubl,
NpHU3MBI, MWIMHIpPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
)41 IMMOBCPXHOCTHU BpalicHus, ux
CCUCHHs] OT pYKH, C TIOMOIIBIO

YEPTEKHBIX WHCTPYMECHTOB u
ANEKTPOHHBIX  CPENICTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE PAaclo3HABATh
IMpaBUJILHBIC MHOTOTPAHHUKH

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUKCHHUC
B IIPOCTPAHCTBE, MOJI00HBIC (UTYPHI
B TNPOCTPAHCTBE,  HCIOJIb30BATh

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

I1P612. YMenune BBIYUCIISTh
TCOMETPUYCECKUE BEJIMYHMHBI (JUTHHA,
yroj, IUIONIaah, OOBEM, IUIONIA/Ib

MMOBEPXHOCTH), UCITONTB3YS
M3y4eHHBIE (POPMYIIBI U METOBI;
[1P613. YMenne OTIEpUPOBATH

MOHATUSIMH: IPSAMOYTOJIbHAsI CUCTEMa
KOOp/JMHAT, KOOPAMHATBI  TOYKH,
BEKTOp,  KOOpPAMHATHI  BEKTOpA,
CKJIAPHOE  IPOU3BEIECHHUE,  yroil
MEXIy BEKTOpPaMH, CyMMa BEKTOPOB,
IPOU3BEJCHUE BEKTOpa Ha YHUCIO;
HaXOJUTh C TOMOUIbIO HM3yYEHHBIX
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dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMI  M3YYECHHBIM  METOJ
JUIS. pelIeHusl 3aJa4M, paclio3HaBaTh

OK 02.
lcrions30BatTh
COBpPEMEHHBIE
CpelcTBa IIOMCKa,
aHaIM3a u
MHTEpIIpETAlUU
pHbOpMalUK, |
MH(pOpMaMOHHbIE

TCXHOJIOTHUH JJIsL

BLIITOJIHEHHUS 33,
podeccuoHanb
1 1eATEeIbHOCTH

aq
HO

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;
MertanpeaMeTHbIe Pe3yabTaThl JOIKHBI
OTpaXkaTh:

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU IIO3HaBaTEIbHLIMU
NENCTBUSIMU:

B) paboTa c uHpopMaIuei:

- BJIaACTH HaBbIKaMH MOJIYyYCHHA
UHPOpPMAIIUM W3 HMCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIIATH
NOWCK, aHaliW3, CHCTEMAaTH3alHui0 |

UHTEPIIpETALINIO uHpOopMaIu
Pa3JInYHBIX BHJIOB " bopm
IIPEJICTaBIICHMUS];

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

U BU3yaIHM3alllu;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBHE MPABOBBIM M MOPAJIBHO-
TUYECKHM HOpMaM;

- UCTIOJIB30BATh cpencTBa
UH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TE€XHOJOTUH B
peleHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u

MaTeMaTHYECKHE (baxThI
U MaTeMaTHYecKue MOJAeNu B
MIPUPOTHBIX " 0O0IIIECTBEHHBIX
SBIIGHUSX, B HCKYCCTBE, YMEHHE
MIPUBOIUTH PUMEPHI
MaTeMaTHYeCKHUX OTKPBITHI
pOCCUICKON u MHUPOBOM
MaTeMaTUYE€CKON HayKH

I1POG1. Bnagenune METOJaMU
JI0Ka3aTeNbCTB, aIropuTMaMu
pelieHus 3a/ay; YMEHHE
dbopMynupoBaTh oTIpeieNieHus,
aKCHOMBI

U TEOpeMbl, TMPUMEHATh  UX,
MIPOBOAUTD J0Ka3aTeJbHbIE
paccyXJICHHUS B XOJIC PEIICHHs 3a/1a4;
I1P62. YMenue OTIEpUPOBATH
MOHSATHSIMHU: CTETICHb YHClIa,
Jorapu@m yucia; yMEHUE BBINOIHSITh
BBIYUCIICHUE 3HAYEHUM
U TpeoOpa3oBaHMsl BBIPAKEHHH CO
CTETICHSIMH u norapudmamu,
npeoOpa3oBaHUs IpoOHO-
paIMoOHAaTBHBIX BBIPAKECHU;

I1PG3. YMenue OTIEpUPOBATH
MOHATHSIMHU: paloHaIbHbIE,
UppalMOHANIbHBIE,  MOKa3aTelbHbIE,
CTCTICHHEIE, norapuMUIECKHe,

TPUTOHOMETPUYECKNE YpPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. YMeHue OTICpUPOBATH
MOHATUSAMU: (YHKLUS, HETPEephIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTpeeTICHHBIH
WHTETpAa, yMEHHUe HAXO/HUTh
IMPOU3BOJHBIC SJICMCHTApPHBIX
GYHKIWH, WCHONB3YsS CIPABOYHBIC
MaTCpurajibl; HUCCICO0BATH B
MPOCTEUIINX CiydasX (YHKIHHA Ha
MOHOTOHHOCTbD, HaxXoauThb
HauOOoJIbIINE

Y HauMeHbIIWE 3HaYeHHUs (QYHKIHMH;
CTPOUTH TpapUKHd MHOTOUICHOB C
HCIOJIb30BaHUEM amrmapara
MaTeMaTHIECKOTO aHaJmn3a;
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OpTraHHU3allMOHHBIX 3aga4 C

COOIIOIEHUEM TpeboBaHM
DPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepekeHusl,

MMPpaBOBbBIX HW I3THUYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacHOCTH

[IPUMEHATh  INPOU3BOJHYIO  IIpH

pelieHnn 3agau
Ha JIBIDKEHHUE; peliatb MPaKTHKO-
OpUEHTUPOBAHHBIE 3a/1auu

Ha HauOOJbIIME W HAMMEHBIINE
3HA4YEeHUs, HA HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

I1P65. Ymenue OIIepUPOBATH
HOHATUSIMU: pallioHaNIbHAS (QYHKIUS,
noKa3zarelbHass (YHKIHS, CTeleHHAs

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

M3y4YCHHBIX (YHKIHUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPU pEIICHUH 3ajad
U3 JApYruX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peaJbHOM KU3HH; BEIpaKaTh
dopmynaMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;

[TPG6. YMmeHue permath TEKCTOBBIC
3a7a4d Pa3HBIX TUIOB (B TOM YHCIIE
Ha TMPOLEHTHL, JOJM W 4YacTH, Ha
IBWXKEHHEe,  paboTy,  CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 33aJa4d U3
o0yacT ympaBieHUS JHYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHHS,
HEpaBEHCTBA W HMX CHCTEMBI IIO
YCIOBUIO  33/1a4d,  HCCIIEAOBATh
MOJy4YeHHOE pEIICHHE M OLEHUBATh
MPaBAONOA00HOCTh PE3YIIbTATOB;

I1P67. Ymenue OTIepPUPOBATH
HOHSATHAMHU: cpenHee
apu(pMeTHYECKOE, MeaMaHa,
HauOosbLIee u HalIMEHbIIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHS,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yYMEHHE U3BJIEKATb,

WHTEPIPETHPOBATh  HWH(POPMAIIHIO,
MPEJCTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pPEaTbHBIX
MIPOIIECCOB W SIBJICHUH; TIPE/ICTABIATh
MH(OPMAILIUIO C MTOMOIIBIO TAOIUI] U
IMarpamm; UCCIIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM
qHcie

C IIPUMEHEHUEM rpadu4ecKux
METOIOB U 3JICKTPOHHBIX CPEJICTB;
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I1P68. Ymenue OTIepUPOBATH
MOHSTUSIMHU: CIIy4alHBIN OTBIT
U CiydaifHoe cOOBITHE, BEpOSITHOCTD
CITy4aitHOTO COOBITHS; yMeHHUe
BBIYHCTISITH BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyecKkux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
dbakTel U (QoOpMyNIBI TIPH PEIICHUU
3ala4;  OICHHWBATh  BEPOSTHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CITy4aifHBIMU BEJIMYUHAMU;
yMEHHE MIPUBOJIUTH PUMEPHI
MIPOSIBIICHUST 3aKOHA OOJIBIITUX YHCEIN
B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

ITPG9. YMenue OTIEpUPOBATH
MOHSATHSIMHU: TOYKa, npsimas,
IJIOCKOCT, MIPOCTPAHCTBO,
JIBYTPAHHBIN yToJl, CKPEIIUBAIOIIAECS
psIMbIE, NapajuIeaTbHOCTD u
MEPICHIUKYISIPHOCTD TPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OPSMBIMH, yTOJl  MEXAY HpsIMOU
U IJIOCKOCTBIO,  YIOJI — MEXAY
IJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKU
70 ITUIOCKOCTH, PAacCTOSHUE MEXIY
NpSMBIMH,  PAaCCTOSIHUE  MEXAY
TJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh
IpU pelleHuH 337ad H3y4eHHbBIE
(bakTbl W TEOpeMbl IUIAHUMETPUU;
yMEHHE OLICHUBATh pa3mMepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;
I1P610. YMeHne omnepupoBaTth
MOHATHSIMU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTPaHHUKA, KyO,
napajuieNienumne/, mpu3mMa, 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,  TPSIMOYTOJIBHOTO
napasuieseurnesa, HPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
M TIOBEPXHOCTH  BpAlllCHHs, UX
CeYeHHs OT PYyKH, C IOMOIIBIO
YEePTEKHBIX UHCTPYMEHTOB u
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SJIGKTPOHHBIX ~ CPEACTB;  YMEHHE
pacro3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIO3HABATD
IIPAaBUIIbHBIE MHOTOTPAHHUKHY;

I1P611 Ymenue OIIepUpOBATH
MOHATUSMMU: JIBIDKEHUE
B NPOCTPAHCTBE, MOAOOHBIE (QHUTypHI
B IPOCTPAHCTBE;  HCIOJIb30BaTh
OTHOIIEHUE IUIOAJEN MIOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYpP TpH
peILIeHUH 3a/1a4;

I1P612. YMmenue BBIUUCTISTH
rE€OMETPHUECKUE BEIUYMHBI (IJTUHA,
yroja, Ijomags, 00bEM, IUIOMIAAb
IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue — omepupoBaTthb
HNOHATUSAMU: IPAMOYTOJIbHAs CUCTEMA
KOOpJMHAT, KOOPAMHATHI  TOYKH,
BEKTOp,  KOOpPAMHATBl  BEKTOPA,
CKJIAPHOE  IPOU3BEICHUE,  Yroi
MEXJy BEKTOPaMH, CyMMa BEKTOPOB,
NPOU3BEACHNE BEKTOpa Ha YHCIIO;
HaxXxOJUTh C TIOMOIIbI H3YyYEHHBIX
dbopMynT  KOOpPAMHATHL  CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXIY JABYMS
TOUYKaMU;

I1P614. Ymenue BBIOMPATH
MOJIXOMSIIMNA  WM3YYCHHBIM  METOJ
JUIS pEIliCHUs 3aJaud, Paclo3HaBaTh
MaTeMaTH4eCcKue (bakThI
M MaTeMaTHYeCKHEe  MOJCIH B
MIPUPOIHBIX " OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;, YMCHHE
MIPUBONTH PUMEPHI
MaTeMaTHYECKUX OTKPBITHI
POCCUICKON u MHPOBOM
MaTE€MaTHYECKOU HAYKH
OK 03. | JIuuHOCTHBIE  pPE3yNAbTATHI  JOJKHBI 1IPG1. Brazenue MeToIaMu
I1nannposarh OTpaxKath JI0Ka3aTeNbCTB, QITOPUTMaMHU
W peaM3OBBIBAT (B HACTH!  JIYXOBHO-HPABCTBEHHOTO | ooy sama; yMeHHe
coOCTBEHHOE BOCIUTAHMUS: bopMymHpOBATE oTIpesIeneHs,
npopeccHoHalbH |- CHOPMUPOBAHHOCTb HPABCTBEHHOTO | ,o.(o o
oe CO3HAHUSI, STUYECKOTO MTOBEICHHS, W TeOpeMbl,  NPHMEHSTH WX,
u JUYHOCTHOE |- CITIOCOOHOCTH OICHMBATH CUTYAI[HIO U TPOBOHTS IOKA3ATENbHEIE
pas3BuTHE, NPUHAMATE  OCOSHAHHBIC  PEMICHHS, | ocovynenms B XOME PEIICHHS 3a/1au;
NpEANPUHUMATEN | OPUCHTHPYSIChH Ha MOpaJIbHO-
BCKYIO HPABCTBEHHBIE HOPMBI M IIEHHOCTH; T1P64. Ymenne OnepupoBaTh
NeATEeITbHOCTD - OCO3HAaHWE JHYHOTO BKiIaga B | TOHATHAMH: (yHKIHS, HEIPEphIBHAS
B TIOCTPOEHUE YCTOMYUBOTO OYIyLIEro; bymxms, IponsBOaHAL,
NPO(ECCHOHANBH |- OTBETCTBEHHOE OTHOLIEHHE K cpoum | NEPBOOOpasHas, OMpPE/ACICHHBIN
oit chepe, | pomTensm WHTETpa, yMEHHUe HAXO/HTh

11




UCII0JIb30BATh
3HAHUSA

[0 IPaBOBOM
¢buHaHCOBOM
rPaMOTHOCTHU
Ppa3JInYHBIX
YKU3HEHHBIX
CUTyaIUsAX

U (MIM) JOpYTUM  YlIeHAM  CEMBbH,
CO3aHHIO CeMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS  LEHHOCTEHN
CEMEHHOM JW3HU B COOTBETCTBUH C
TpaguuusaMu HapoaoB Poccuu;
MetanpeameTHble pe3ynbTaThl TOJKHBI
OTpaXKaTh:

OBnanenue YHUBEpPCATbHBIMU
PEryIsTUBHBIMU JEHCTBUSIMHU:

a) cCaMOOpTaHMU3aIIUS

- CaMOCTOSITEIbHO  OCYILECTBIATH
MO3HABATEJIbHYIO JEeSITeNIbHOCTbD,
BBISIBIIATD pPOOJIEMBI, CTaBUTH
u popmMynupoBaTh COOCTBEHHBIC 3aaUK
B 00pa3oBaTeNbHON NEATENHbHOCTH H
YKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO ~ COCTaBIIATh  IUJIaH
pemieHuss  MpoOJeMBl € y4EeTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN

W TOpeArnoyTeHUM; JaBaTh  OICHKY
HOBBIM CUTYaIUsIM;

0) CAaMOKOHTPOJIb:

HCIIOJIb30BaTh MPUEMbI PeQIICKCUH IS
OIICHKU CHUTYyallud, BBIOOpa BEPHOTO
peuieHus;

- yMeTb  OLEHUBaTh pUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10
UX CHUKCHHIO;

B) AMOIMOHAIBHBIN WHTEJUIEKT,
IpeJnoararomuii copMUPOBAHHOCTE:
BHYTPEHHEH MOTHUBALIMM, BKJIIOYAOLICH
CTpEeMJICHHE K JOCTHXKEHHUIO LEeIH H
ycnexy, ONTUMHU3M, HHHUIMATUBHOCTD,
yMEHHE JeiiCTBOBATb, UCXOMs
13 CBOMX BO3MOXKHOCTEH;

- DMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH
MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE

JPYTHUX, YUUTHIBATh
ero pu OCYIIECTBJICHUU
KOMMYHHUKAIIIH, CIIOCOOHOCTH K

COUYYBCTBHIO U COIEPEIKUBAHUIO;
- COIMAIBHBIX HABBIKOB, BKJIFOYAIOIIHX
CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHUS
C JpYTUMH JIFOIBMH, 3a00THTHCA,
NOpOSIBIISATh MHTEPEC W pa3periarhb
KOH(JIUKTBI

HpOI/ISBOI[HBIe BHGMGHTapHBIX
(GYHKIUH, HWCIONB3YsA CHpPaBOYHBIC
MaTepHaan; HUCCJICO0BATH B
MPOCTEHIIMX chaydasX (YHKIUU Ha
MOHOTOHHOCTB, HaXOIUThb
HauOOIbIINE

U HauMeEHbIIWE 3HAYeHHUS (QYHKLHMH;
CTPOUTh TpapUKd MHOIOYIEHOB C

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

Ha HauOOJbIIME W HAMMEHBIINE
3HA4YEeHUs, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

I1P65. Ymenue OIIepUPOBATH
HOHATUSIMU: pallioHaNbHAS (QYHKIUS,
noKa3arelnbHass (YHKIHS, CTeIeHHAas

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

M3y4YCHHBIX (YHKIUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPU pEIIeHNH 3aj1ad
U3 JApYruxX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peajJbHOM KU3HU; BBEIpaKaTh
dopmynaMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;

[TPG6. YMmeHue periath TEKCTOBBIC
3a7a4d Pa3HBIX TUIOB (B TOM YHCIIE
Ha TPOUCHTHL, JOJM W 4YacTH, Ha
IBWXKEHHEe,  paboTy,  CTOMMOCTH
TOBApOB M YCIYT, HAJIOTH, 33Ja4d U3
o0yacT yNpaBleHUS JHYHBIMH U
CEMEMHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHHS,
HEpaBEHCTBA W HMX CHCTEMBI IO
YCIOBUIO  33/1a4d,  HCCIIEAOBaTh
MOJTy4YeHHOE pELICHHE M OLEHUBATb
NPaBAONOA00HOCTh PE3YIIbTaTOB;

I1P67. Ymenue OTIepPUPOBATH
HOHSATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalIMEHblIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; YMEHHE U3BJIEKATh,

WHTEPIPETHPOBaTh  MH(MOPMAILHUIO,
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MPEJCTAaBICHHYI0O B Ta0luIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA PEATbHBIX
MIPOLIECCOB W SIBIICHUH; MPEACTABIIATh
MH(OPMALIUIO C MTOMOIIBIO TAOIUI U
JTUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM
quClie ¢ MPUMEHCHHEM TpapuvecKuX
METOJIOB ¥ SJICKTPOHHBIX CPE/ICTB;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSAMM: CIy4alHBIA OMNBIT H
cilyyailHoe cOOBbITHE, BEPOATHOCTh
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCIIATh BEPOSITHOCTb c
HCII0JIb30BaHUEM rpadu4ecKux
METOZIOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢bakTel M (QOopMyNIBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO
co CllydyaliHbIMU BEIIMYMHAMU;
yMEHHue MPUBOAMTD pUMEPBI
IIPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;
[1P614. YMenue BBIOMPATH
MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUI pellleHus] 3aJaud, paclo3HaBaThb
MaTeMaTH4ECKHE (baxThI
U MaTeMaTH4YecKHMe  MOJEIH B
MPUPOHBIX u OOIIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHME
MIPUBOANTH pUMEPBI
MaTeMaTHYECKUX OTKPBITUI
pOCCUICKON u MHUPOBOM
MAaTeMaTUYECKON HayKH
OK 04. | JInuxoCTHBIC ~ pE3yNbTAaTBl  JTOIKHBI | [1pg7. VMeHne OrepHpPOBATH
a@q)eKTmiHo OTpaXath MOHATUSMHU: cpenHee
B3AMMOJCHCTBOBA | B 4aCTH: ICHHOCTH HAYMHOTO MOSHAHUA | 1 dyveriraeckoe, MeTHaHa,
Th OCO3HaHME LIEHHOCTH HAYYHOH | oo ee - HANMEHBIIICE
U paboTath B |JEATETHHOCTH, TOTOBHOCTb | spavenys,  pasmax,  JUHCIEPCHS,
KOILICKTHBC OCYICCTBIIATE TPOCKTHYIO Y | cTammapTHOE OTKIOHEHHE YHCIOBOTO
Y KOMaHzie MCCIIEIOBATEIBCKYIO ACATENBHOCTE | 1o ya: yMenue M3BIIECKATS,
MHMBUAYABEHO U B TPYTIIC UHTEPIPETHUPOBATh  HMH(OPMALHIO,
MertarnpeaMeTHbIe Pe3yIbTaThl JOKHBI [PENCTABICHAYI0 B TaGmHuax, Ha
OTpaKath: TuarpaMmax, rpadukax,
OBnanenue YHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHAs ICSITCIIbHOCTD:
- MOHUMATh u UCIIOJIb30BaTh

OTPAXKAIOIIYI0 CBOWCTBA pPEATbHBIX
MIPOLIECCOB W SIBIICHUH; MPEACTABIIATh
MH(OPMALIUIO C MTOMOIIBIO TAOIUI] U
Jarpamm; HCCIIEI0BATh
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NPEUMYILECTBA KOMaHJHOH 51
WHAUBUAYAIbHON paboOThI;

- [pUHUMAThb LEJIH  COBMECTHOMU
NESATCIIBHOCTH,  OPraHHM30BBIBATH U
KOOPIAMHHUPOBATh JACUCTBUSA IO €€
JOCTHKECHUIO: COCTaBJIATh IJ1aH
JNEHUCTBUM, pacupeneisarb pojkd ¢
y4eTOM MHEHUHI Y4aCTHUKOB
0o0CyX/aTh pe3ylbTaThl COBMECTHOU
paboTHI;

OBnanenue YHUBEPCATbHBIMU

PEryIATUBHBIMU ACUCTBUIMM:

T') IpUHATHE ce0s U APYTHUX JIIOIEH:

- INPUHUMAaTh MOTHBBI W apryMEHTBI
Ipyrux JOJIEH npu aHaiuse
PE3yJIBTAaTOB AEATEIbHOCTH;

- IpuU3HaBaThb CBOE IpPaBO U IIPaBO

CTaTUCTUYECKHUE JaHHbIE, B TOM
quclie ¢ NPUMEHEHHEM TpapuuecKux
METOJOB U 3JIEKTPOHHBIX CPEJICTB;

I1P68. Ymenue OTIepUPOBATH
MOHATUSIMH:  CIIyJalHBIA ONBIT H
cilyyailHoe coObITHE, BEpOATHOCTH
CITy4aifHOTO COOBITHS; yMeHHUe
BBIYHCTISITh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
dbakTel U (QopMyNIBI TIPH PEIICHUU
3aja4;  OLIGHWBAaTh  BEPOSITHOCTH
peasbHbIX COOBITHI{; 3HAKOMCTBO CO
CIIy9alilHBIMH BEJIMYUHAMU; YMEHUE
MPUBOJUTE TPUMEPHI  MPOSIBICHUS

ApYTHX JHOMCH | 3ax0HA GONBIINX YUCEN B IPHPOIHBIX
Ha oMbk 1 OOIIIECTBEHHBIX SBJICHUSX;
- pa3BUBaTh CIIOCOOHOCTH IOHHUMATh
MUD C TIO3HIMHU PYroro 4eioBeKa I1P614. 5 Ymenue 5 BBIOMpATE
MOAXOALINN M3y4YEeHHBIA METON IUIs
pemieHust  3agadyd,  pacrno3HaBaTh
MaTeMaTH4eCcKue (hakThI
U MaTeMaTU4YeCKue  MOJIEIUd B
MIPUPOIHBIX u 00I11eCTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE
MIPUBOJIUTH PUMEPHI
MaTeMaTHYeCKHX OTKPBITHI
POCCUICKOM u MHPOBOM
MaTE€MaTHYECKOU HAYKH
OK 05. |JIn4HOCTHBIC ~ pe3y/IbTAaTBl  JOJKHBL | [1pg1. Braenue MeToIaMu
OcymecTBATS OTpaxkatk JI0Ka3aTelbCTB, AITOPUTMAMHU
YCTHYIO U | B 4aCTHU: 3CTETUYECKOTO BOCITUTAHUS: pereHs sazad; yMeH7e
MMCbMEHHYIO - OCTETHYECKOE OTHOMICHHE K MHPY, | onvyiuposath oTIpesIeneHys,
KOMMYHHKAIIMIO | BKIIOYasi SCTETUKY OBITA, HAYIHOTO H | oo TEOPEMBI, TIPHMCHSTh TIX,
Ha TEXHHYECKOTO  TBOPYECTBA,  CHOPTA, | 1yopo s, OKA3aTEIBHELE
roCy/IapCTBEHHOM | TPYyJa M OOIIECTBEHHBIX OTHOIICHU; PACCYRICHIS B XOJIE PEIICHHS 3a/at;
SI3BIKE - CIIOCOOHOCTH BOCIIPHHUMATD | [1pg8. VMeHne OTepUpPOBATH
Poccutickoit PasIMYHbBIC BHJBI HCKYCCTBA, TPALULIMM | Lo oo . CoyuaiiHbii  OMBIT K
Denepaun M TBOPHCCTBO ~ CBOCTO M APYIMX | cnvyajinoe cOGBITHE, BEPOSTHOCTD
c YHETOM | HAPOJIOB,  OLIYWATh  OMOUMOHAIBHOC | (ivaiivor  cOGBITHS yMeH7e
ocoOeHHOCTeH BO3/ICIICTBUE UCKYCCTBA; e — BEPOSTHOCT c
COLMANBHOTO 1 | MeTanmpeaMeTHbIC Pe3YIbTAThl JOIDKHBL | oo oo rpabudeckix
KyJETYpHOTO OTpaXaTh. METOJIOB;  HPHUMEHSTH  (POpMyIIBI
KOHTEKCTa OBnanenue YHUBEPCATBHBIMA | 0o o . YMHOKCHHS!
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU: BEPOSTHOCTEIH, KOMOHHATOPHBIE
a) obenmue: ) OCYHICCTBIATE | hagter m (OpPMYIbl MPU  PEIICHHH
KOMMYyHHKALH 3a/a4;  OLICHMBAaTh  BEPOSITHOCTU
BO BCeX Cepax KH3HM; peaIbHBIX  COOBITHI;  3HAKOMCTBO
- pacrno3HaBaTh HeBepOalbHEIC | CoTyqaHBMI BETHUHHAMIL
CpeacTBa oOuIeHus, HOHHMATL | v oo HPHBOINTS HpHMEpHI
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3HAUCHUE COLIMATTLHBIX 3HAKOB,
pacro3HaBaTh TPEIOCHITKA
KOH(JIMKTHBIX CHTYaIllMii W CMAT4aTh
KOH()JIUKTHI,

- Pa3BEpHYTO U JIOTMYHO U3JIaraTh CBOIO
TOYKY 3pEHHUSI C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB

MIPOSIBIICHUSI 3aKOHA OOJIBIITUX YUCEIN
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

ITPG9. YMeHue OTIEpUPOBATH
MOHATHSIMHU: TOYKa, npsiMasi,
TUTOCKOCT, MPOCTPAHCTBO,
JIBYTPAHHBIN yToJl, CKPEIIUBAIOIIAECS
psIMBIE, napajuieIbHOCTh "
MEPICHIUKYISIPHOCTD TPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OpSMBIMH, yTOJl MEXAY HIpsIMOU
U IUIOCKOCTBIO,  YrOl  MEXIY
IUIOCKOCTSIMH, PAacCTOSTHHE OT TOYKHU
10 TUIOCKOCTH, PACCTOSTHHE MEXIY
NpSMBIMU,  PACCTOSIHUE  MEXKIY
TUTIOCKOCTSIMU; YMEHHE HCIOJIh30BaTh
NpU  peIIeHWH 3aJad H3y4eHHBIC
GbakTel M TEOpeMbl IJIAHUMETPUH;
yMEHHue OLICHUBATh pasMepsl
00BEKTOB OKPYKAIOIIET0 MUPA;
I1P610. YMeHue onepupoBarthb
MOHATUSIMU: MHOTOTPAaHHHK, CEYCHHE
MHOT'OTpaHHUKA, KyO,
napauieNienuIe 1, Ipu3Ma, MupaMuia,
¢durypa u TMOBEPXHOCTh BpAIICHUS,
UWINHIP, KOHyC, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IUIOCKOCTh,  Kacaromiasicss  cepsi,
UWIMHIPA, KOHYca, Ioua b

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYcCa, [MIHHIPA, TUIOMaab chepsbl,
oobeM  Kyba,  IPSIMOYTOJIBHOTO
napasuieseuresa, HPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH  BpAIllCHHs, UX
CeYeHHs OT PYyKH, C IOMOIIBIO

YEPTEKHBIX WHCTPYMEHTOB "
ANEKTPOHHBIX  CPENACTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE Paclo3HABaTh
IMpaBUJILHBIC MHOTOTPAHHUKH

I1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUKXCHHUC
B IIPOCTPAHCTBE, MOJIO0HBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MNOAOOHBIX (uUryp mpu
PEIICHUH 33]1aY;

I1P612. YMenune BBIYHCIISITh
TCOMETPHUYECKHE BEJIMYHMHBI (JJTMHA,
yroj, IUIONIdJh, OOBEM, IUIONIA/b
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IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue ~ omepupoBarthb
HNOHATUSAMU: IPSAMOYTOJIbHAsL CUCTEMA
KOOpJMHAT, KOOPAMHATHI  TOYKH,
BEKTOp,  KOOpPAMHATBl  BEKTOPA,
CKaJSIPHOE  TPOM3BEACHHE,  YIroj
MEXJy BEKTOPaMH, CyMMa BEKTOPOB,
IIPOM3BEACHNE BEKTOpa Ha YHUCIO;
HaxXxOJUTh C TIOMOIIbI H3yYEHHBIX
dbopMynT  KOOpPAMHATHL  CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXIY ABYMS
TOYKaMU;

I1P614. Ymenue BBIOMPATH
MOIXOMSIIMNA  WM3YYCHHBIM  METOJ
IJIs PEIIEHUs 3a[a4d, PAacIO3HaBaTh
MaTeMaTH4eCcKue (bakThI
U MareMaTHYeCKHE  MOJIEIU B
OPUPOAHBIX W OOIIECTBEHHBIX
SBICHUAX, B MCKYCCTBE;, YMEHHE
HPUBO/IUTH IPUMEPBI
MaTeMaTHYECKHX OTKPBITHI
POCCUICKON u MHPOBOM
MaTE€MaTUYECKOU HAYKH
OK 06. | JIn4HOCTHBIC ~ PE3y/IbTAaTBl  JIOJDKHBL | [1pg1. Brazenue MeToIaMu
1IpoABnsTS OTpaxathb JI0Ka3aTeNbCTB, aIrOpUTMAMH
IpaXkIaHCKO- B YaCTH: —— sazad: yMeHHe
MATPHOTHUECKYIO |- IPAKIAHCKOTO BOCIHTAHMUS: MPHHATHE | 0 myiopar, e —
TO3HIIHIO, TpaJMIHOHHBIX HALMOHANBHBIX, | 400 o
JIEMOHCTPHPOBATH | O0OIIEYETOBEUECKUX TYMBHHCTHUCCKHX | ' qoqnovns  npumensats  wx,
OCO3HAaHHOE ¥ JIEMOKPATHYECKUX [IEHHOCTEN; IIPOBOIHTS T ——
TIOBEICHHUE -[aTPUOTUYECKOTO BOCIIUTAHMS: PACCY’KICHHA B XOIC PEMICHAA 337184,
Ha OCHOBE | IEHHOCTHOE OTHOIIIEHUE K
POCCHICKHX rOCyIapCTBEHHBIM cnmBoray, | [1P04. Ymenue OTeprpoBaTH
JYXOBHO- HCTOPHYECKOMY - npupoHoMy | MOHATHSMU: (QYHKLNS, HElpephIBHas
HPaBCTBEHHBIX HACJIEINIO, TAaMATHUKAM, TPaAMIHIM yHKims, IponsBOAHAL,
LIEHHOCTEH, B TOM | HapoaoB Poccun, moctmkenusm Poccun nepBooOpasHas, ONPECICHHBIN
qucIie B HayKe,  HUCKycCcTBe,  cmopre, | AHTCTPaT, yMCHHC HaxoluTh
c YHETOM | TEXHOMOTHAX 1 TPYIE:; MIPOM3BO/IHbIC 3JIEMEHTAPHBIX
rapMOHU3AINH MeranpeaMeTHbIE Pe3yIbTaThl A0/kHpl | PYHKIMH, HCTOMB3ys  CIPaBOYHbIE
MEXHAIMOHAIILH | OTPaXKaTh: Osnagenue | MaTCPHAIBL, HCCICN0BATh B
BIX YHUBEPCAIbHBIMU perymsTuBHpiMy | TPOCTEHIINX crydasx (QyHKmuu Ha
u NEHCTBUSAMHU:  B)  OMONMOHANbHEI | MOHOTOHHOCTD, HaXOUTh
MEXPEIMIMO3HbIX | HHTEJIIEKT, e IIoJIarar i HanOOIBIIIIE 5
OTHOILEHUIA, chOpMHPOBAHHOCTE: M HANMEHBUIME 3HAYCHUS (YHKIIH;
IPUMEHSTh --CaMOCO3HAHUH, BKmouatomero | CTPOUTh TPaQUKH  MHOTOYICHOB C
CTaHIapThI CIOCOOHOCTH MMOHUMATh cBoe | HCIOJIB30BaHHEM alapara
AHTMKOPPYIILMOH |3MOIMOHAIBHOE COCTOSHHME, BuUaeTh | MATCMATHHECCKOTO aHajmsa,
HOT'O MOBEJCHUSl | HAIpaBJI€HWs pPa3BUTHA coOcTBeHHoi | MPUMCHATH — MPOU3BOIHYIO  IIPH
SMOIMOHATBHON chepsl, ObiTp | PCHICHAA 3anad
YBEPEHHBIM B Ce0e; Ha JBWKEHUE, pEIaTh IPAKTHKO-
OPUEHTHPOBAHHBIE 3a/1a4M
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- CaMOpEryJIMPOBAHUS, BKJIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ MOBEJCHUE,
CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAIBHBIM HU3MEHEHUSIM
u MPOSIBIATE  THOKOCTB, OBITh
OTKPBITHIM HOBOMY;;

- BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOLIEN CTpEMIIEHHUE K
JOCTIDKEHUIO  LeIM W yCIHexy,
ONTUMHU3M, HWHULHUATUBHOCTb, YMEHHE
JEHCTBOBATh,  MCXOAS M3  CBOMX
BO3MOXKHOCTEI;

- DMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH
MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE

IpyTUX, YYUTHIBATh €ero npu
OCYLICCTBJIICHUU KOMMYHUKAIIUH,
CIIOCOOHOCTP K COYYBCTBHIO |
COTIEPEKUBAHUIO;

- COoMaJIbHbIX HABBIKOB, BK/JIHOYAIOIIMX
CIIOCOOHOCTH BBICTPANBATh OTHOUICHUA

C JpYTUMH JIFOIBMH, 3a00THTHCA,
NpOSIBIISATh MHTEPEC W pa3periarhb
KOH(JIUKTBI

Ha HauOOJbIIME W HAMMEHBIINE
3HA4YEeHUs, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

[1PG6. YMmeHue permath TEKCTOBBIC
3aJaud pa3HbIX THIIOB (B TOM YHCIIC
Ha TPOLCHTHL, JOJM W 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTB
TOBapoOB M YCIIYT, HAJOTH, 33/1a4d U3
o0JIacCTH yIpaBlICHUS JIMYHBIMH U
CEMEMHBIMU ¢uHaHCAMM);
COCTaBIISITh BBIPAXKCHHS, YPaBHCHUS,
HEpaBEHCTBA M WX CHCTEMBI IO
VCIOBHIO  3aJadd,  HCCJIEN0BaTh
MOJYYECHHOE pEIICHHEe M OICHUBATh
MPaBIONIOI00HOCT PE3YJIbTAaTOB;

I1P67. Ymenue OTIepPUPOBATH
HOHSATHAMHU: cpenHee
apu(pMeTHYECKOE, MeMaHa,
HauOosbLIee u HalMEHbIIIee
3HAa4YeHUs,  pa3Max,  JUCIEPCHS,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yYMEHHE U3BJIEKATD,
HMHTEPIIPETUPOBATh  HMH(POPMAIHIO,

MPEJCTAaBICHHYI0O B Ta0lMIax, Ha
TuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pPEaTbHBIX
MIPOLIECCOB U SBJICHUH; MPEACTABIATh
MH(OPMALIHIO C MTOMOIIBIO TAOIUI U
auarpamm; HCCJIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM
qucle

C IIPUMEHEHUEM rpadu4ecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;
I1P68. Ymenue OIIepUPOBATH
MOHSTUSIMHU: CITy4alHbIN OMBIT
U CiydaiiHoe cOOBITHE, BEpOSITHOCTD
CITy4aitHOTO COOBITHS; yMeHUe
BBIYHCTISITh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyecKkux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel U (QopMyNIBI TIPH PpPEIICHUU
3aa4;  OICHUBATh  BEPOSTHOCTH
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CITy9aifHBIMU BEJIMYUHAMU;
yMEHHE MIPUBOJIUTH PUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIITUX YHCEIN
B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

I1P614. YMmenue BBIOMPATH
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MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUIS. pelleHusl 3aJa4M, paclio3HaBaTh

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYyKaroleun
CpeIIbL,
pecypcocOepekeH
HIo, MNPUMCHATH
3HAHUA

00 W3MEHEHUU
KJIUMaTa,
IMPUHIMUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIEHCTBOBATH

B UpE3BBIYANHBIX
CUTyalusax

.HI/I‘-IHOCTHBIG pe?)y.]II:TaTBI JOJI2KHBI
OTpaXkaThb

B YACTHU: YKOJIOTMYCCKOr0 BOCIIUTAHUS

- AKTUBHOE HENpUATHE JCHCTBUH,
MIPUHOCSIIMX BPEJ OKPYKAKOLIEH CPEE;

- yMEHHE MIPOrHO3UPOBATh
HEOIaronpusITHBIE HKOJIOTUYECKHE
MOCIIEICTBUS peIpUHIMAEMbIX

JEHCTBUM, NIPENOTBPALLATD UX;

- pacIIMpeHHE OIbITa AEATEIbHOCTU
DKOJIOTUYECKOU HAIIPaBICHHOCTH;
MertanpeaMeTHbIe pe3ynbTaThl TOJKHBI

OTpakaTh: Osnanenue
YHUBEpCATbHBIMHU y4eOHBIMU
[I03HABATEILHBIMU JEHCTBUSIMU:

0) 0a30BbIE HUCCIIEN0BATEILCKIE
JCUCTBHUS:

- paspabarbiBaThb IUIaH  peIlEHUs
npobiemMbl € y4eToM  aHalu3a
UMEIOLTUXCS MaTepUaIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

- OCYIIECTBIISITH Li€JICHANPaBICHHBIN
IIOUCK TEPEHOCa CPEIACTB M CIIOCOOOB
IEUCTBUA

B IPO(HEeCCHOHATILHYIO CPELy;

- yMeTb TNEPEHOCUTh 3HAHUS B

IMMO3HABATCIbHYIO

u MPaKTUYECKYIO obnactu
KUBHCOACATCIIBHOCTH,

Ornanenne YHHUBEPCAJTbHBIMU

PEryJIsiITUBHBIMU I[eﬁCTBHHMHZ

0) CaMOKOHTPOJIb:

- JaBaTb OICHKY HOBBIM CHUTYyallUsM,
BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB
EIsIM

MaTeMaTH4ECKHE (baxThI
M MareMaTHYecKhe  MOJEIH B
MIPUPOTHBIX u 0O0IIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE; YMCHHE
MIPUBOIUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
pOoCCUICKON u MHUPOBOM
MAaTeMaTUYECKON HayKH

I1POG1. Bnagenune METOJaMU
JI0Ka3aTeNbCTB, ITOPUTMaMHU
pelieHus 3a/ay; yYMEHHE
dbopmynHupoBaTh OTIpEICIICHNS,
aKCHOMBI

U TEOpEMBI,  NPHUMEHSITh WX,
MIPOBONTH JOKa3aTeIbHBIE
paccyXJICHHUS B XOJI¢ PEIICHHs 3a/1a4;
[1P64. YMeHue OTIEpUPOBATH
MOHATHSIMH: (YHKIIUS, HETPEPhIBHAS
byHKIIHS, MIPOU3BOIHAS,
nepBooOpasHasi, oTpeeTICHHBIH
WHTETpa, yMeHHUe HAXO/HUTh
MIPOU3BOIHBIC JIEMEHTaAPHBIX
GYHKIWN, WCHONB3YsS CIPAaBOYHBIC
MaTepuabl; HCCJICIOBATH B
NPOCTEUIINX CiydasX (YHKIHHA Ha
MOHOTOHHOCT, HAXOUTh
HauOOoJIbIINE

Y HauMeEHbIIWE 3HAYeHUsS (YHKIHN;
CTPOUTh TpapUKd MHOTOYIEHOB C

HCII0JIb30BaHUEM amnmnapara
MaTeMaTH4eCcKoro aHaNIMn3a;
IPUMEHITh  IPOU3BOAHYIO  IpHU
peleHnn 3a1a4
Ha JIBWJKEHHWE; pellatb IPaKTHKO-
OpHUEHTHPOBAHHBIE 3a1a4n

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

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSIMH: pallMOHANbHAS () YHKIIHS,
nokaszatenbHasi (YHKIHS, CTEIICHHAsS

byHKIHA, JorapupmMuuecKas
byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  obOpaTtHble  (QYHKIUY;
yMEeHHUe CTPOUTH rpaduku

M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKy Mpy U3y4eHUH MPOLIECCOB U
3aBUCHUMOCTEHN, NMpU pELIEHUU 3ajad
U3 JpYrux y4eOHbIX NpPEeIMETOB U
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3a7a4 U3 peajbHOMN KU3HU; BHIPAXKATh
dbopMylnaMu  3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU;

[TP66. Ymenue pemiatb TEKCTOBBIC
3aJaud pa3HbIX THUIIOB (B TOM YHUCIIE
Ha TMPOLEHTHI, JOJIM M YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBapoOB U YCJIYT, HAJIOTH, 33Ja4u U3
o0JIacTH yImpaBlieHUs] JHYHBIMH U
CEMEHHBIMU dbuHaHCaMH ),
COCTABIISITh BBIPAKCHHS, ypPaBHEHUS,
HEpPaBEHCTBA U HUX CHCTEMbI IO
YCIOBHIO  3aJlayd,  HCCJIeN0BaTh
MOJIyYEHHOE pEILIEHUE U OILIEHHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;
I1PGS. YMenue OTIEpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U ciy4ailHoe cOObITHE, BEpOSTHOCTH
cllyyailHOro  coOBITHSI;  yMEHHUE
BBIYUCTISTH BEPOSTHOCTh c
UCTIOJIb30BAHUEM rpadu4ecKux
METOJIOB;  HPHUMEHSTH  (POpMyIIbI
CIIOKEHHUS U YMHOKEHUS
BEPOATHOCTEH, KOMOHMHATOpPHbIE
¢bakTel M QopMynBl TpPU pPEUICHUU
3aja4;  OLIGHWBAaThb  BEPOSITHOCTU
peaIbHBIX ~ COOBITHI;  3HAKOMCTBO
co CIly4aitHBIMU BEJIMYMHAMU;
yMEHHE MIPUBOJIUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

I1P69. YMeHue OTIEpUPOBATH
MOHATHUSIMHU: TOYKa, npsmas,
MJIOCKOCT, MIPOCTPAHCTBO,
JBYTPAaHHBIN yroj, CKPEIIUBAOLIHECs
psIMbIE, NapajuieTbHOCTD u
NEPIEHAUKYISPHOCTD IPSMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OPSMBIMHM, yIOJd MEXAYy TpsSMOU
U IUIOCKOCTBIO,  YrOld  MEXAY
IUIOCKOCTSIMH, PAacCTOSTHHE OT TOYKHU
10 TJIOCKOCTH, PACCTOSIHUE MEXIY
OpSMBIMHM,  PAcCTOSIHHE  MEXAY
IJIOCKOCTSIMU; YMEHHE HCII0JIb30BaTh
IpU peIIeHUWH 3aJad  H3Y4YCHHBIC
GbakTbl U TEOpeMbl IIAHUMETPUU;
yMEHHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;
I1P610. YMeHue onepupoBarthb
MOHATUSIMH: MHOTOTPaHHUK, CEYCHHE
MHOT'OTpaHHUKA, KyO,
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napajuiejenune], IpusMa, mupamuaa,
burypa W MOBEPXHOCTh BpAICHHUS,
UWINHIP, KOHyc, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsi,
UWIMH]IPA, KOHYCa, Iouaib

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYca, [IIMHIPA, TUIOMaab chepsbl,
oobeM  Kyba,  IPSIMOYTOJIBHOTO
napasuieseuresa, HHPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, Iapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH  BpAlllEHHs, UX
CeYeHHs OT PYyKH, C IOMOIIBIO

YEePTEKHBIX WHCTPYMECHTOB u
ANEKTPOHHBIX  CPENICTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE PAclO3HABATh
IMpaBUJILHBIC MHOTOTPAHHUKH

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUKXCHHUC
B IIPOCTPAHCTBE, MOJIOO0HBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MOAOOHBIX (uUryp mpu
pElIeHUH 3a]1aY;

I1P612. YMmenue BBIYMCIIATH
TeOMETPUUYECKUE BEJIMYMHBI (IJTMHA,
yroi, IUiomaab, OoOBEM, ILIOMAIb

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

MOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpAMHAT, KOOPJAMHATBHl  TOYKH,
BEKTOD, KOOpPIUHATHI BEKTOpa,
CKAJIIpHOE  NPOU3BEACHHUE, Yol
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOpa Ha YHUCIIO;
HaXOJUTh C TIOMOIIbIO H3YYEHHBIX
dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHHE MEXIy IBYMS
TOYKAMU;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUIS pelIeHusl 3aJa4M, paclio3HaBaTh

MaTeMaTHYECKHE (baxThI
M MaTeMaTW4yeckue MOJend B
OPUPOIHBIX | OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YyMEHHE
MPUBOANTH pUMEPHI
MaTEeMaTHYeCKUX OTKPBITHH
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poCcCcUCKON u MHUPOBOM
MaTeMaTUYECKON HayKH1
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIUHBI

OVIIL.11 MATEMATHUKA

2.1. O0bem yueOHO# TUCUMILIUHBI U BUAbI Y4eOHOIl padoThl

Bup y4yeOHoii padoThI Ob6beMm
4acoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 324
Oo6si3aTennbHAs ayIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 312
B TOM YHCIIE:
nabopaTopHbIE pabOTHI (eciiu npedyCmMompeHo) -
MPAKTUYECKHUE 3aHSITHS (eciu npedyCMOmMpPeHo) 156
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTosiTeJibHass padoTa o0y4yawinerocs (Bcero) -
IIpome:kyTouHasi aTTecTanusi 12
IIpome:kyTouHas arrecTanus B opme KOHmp.padboma, IK3aMeH
2.2. TemMaTuyecKuii UIaH U coJePKAHNE TUCHUILTUHBI
Conep:xanue yueOHOro Marepuasa (OCHOBHOE
HaumenoBanme U NPo(eCcCHOHATbHO-0PHEHTHPOBAHHOE), Oo0bem YpoBeHb
pa3aesioB U TeM J1a00opaTOpHbIE U MPAKTHYECKUE 3aHATHS, 4yacoB OCBOEHHUA
MPUKJIAJTHOW MOAYJIb (IPH HAJUYHM)
1 2 3 4
Pa3nea 1. [loBTOpeHne Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI 9 1,2
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepurana 1
enp u 3amaun Henp u 3amaun MaTEMaTUKA IIPU OCBOEHUHU
MaTeMaTUKU crielraibHOCTU. ba3oBble 3HaHUS U YMEHHUS IO
IIPU OCBOCHHH MaTeMaThuKe B  NPOPECCHOHATBPHOW U B
CHEINaIbHOCTH. IMIOBCEAHEBHOM  ACATEIPHOCTA. MHOXKECTBO,
MHosxecTBa U JIOTHKA | Oomepaliii  HaJl MHOXKECTBAMH, JIUArPaMMBI
Oiinepa-Benna. HMcnosib30BaHME  TEOPETHKO-
MHOJKECTBEHHOTO  ammapara JUisi  ONUCAHHS
peaIbHBIX ~ TPOLIECCOB W SBIEHUM B
npogeccuoHaTbHON JeSITebHOCTH, npu
pElIeHNH 3a]1a4 U3 IPYTUX JUCHMILTUH
IIpakTnyeckas padora - 1,2
Tema 1.2. Coneprxkanue y4eOHOr0o MaTepurana 1 1,2
UYucna u Berunciienus | HarypaneHbie u  mensie  umcna. [Ipu3Haku
NeIMMOCTH LIeTBIX YKcell. PalonanbHble YKcha.
OOBIKHOBEHHBIE W JICCATUYHBIE  JIpo0wH,
MPOLEHThl,  OECKOHEUHBIE  IMEPUOIUYECKUE
npobu.  Apudmerndyeckue ~— omepanuu €
paloHaIbHBIMU  YHCIIaMHU, MpeodpazoBaHUs
YHUCJIOBBIX BbIpaKCHUH. Jl€VCTBUTEIbHBIE YHCIIA.
PannonaneHple W UppalMoOHalbHBIE —YHCHA.
Apudmernueckue onepanuu C
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JNeUCTBUTENFHBIMU  yHcIaMu. [IpuOmmkEéHHbIC
BBIUHCJICHMS, ITPAaBUJIa OKPYIJICHUS, IPUKHAIKA U
OLICHKA PE3YJIbTaTa BBIYUCICHUN

IIpakTuyeckas padora

1,2

Tema 1.3.
ToxnecTBa 1
TOXKIECTBEHHBIC
npeoOpa3oBaHus
YpaBHeHus,
HEPaBEHCTBA U UX
CUCTEMBI

Copep:xanne yaeOHOT0 MaTepuana

ToxnecTBa M TOXJIECTBEHHBIE NTPEOOPA30OBAHUS.
VYpaBHeHHEe, KOpeHb ypaBHeHMs. HepaseHCTBO,
pellleHne HepaBeHCTBAa. MeTol HHTEpBaJOB.
Pemienne 1enpix W APOOHO-pAIIMOHAIBHBIX
ypaBHEHU W  HepaBeHCTB. [IpumeneHne
YPAaBHEHUM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKHUX 3aJad M 3a1a4 U3 Pa3InYHbIX
obacTeil HayKu M peanbHO knu3HU. CUCTEMBI U
COBOKYITHOCTH pAallMOHAJbHBIX YpPaBHEHUU U
HepaBeHCTB. CHUCTEMBI JIMHEHHBIX YpPAaBHEHUHU.
Pemenne mnpukimagHeIX 3agad ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

1,2

IIpakTuyeckas padora

1,2

Tema 1.4.
[IponieHTHBIE
BBIUMCIICHHUS

B NMpo¢eCCHOHATHHBIX
3amayax

IIpodeccnonanbHo OPHEHTHPOBAHHOE
cofep:xkaHue  (coaepikaHue  NPHUKJIATHOIO
MOJLYJIst)

[Ipumenenue npoOeii U MPOIICHTOB AJIS PEIICHUS
NPUKJIAAHBIX 3aJad U3 pa3Iu4HbIX OTpaciei
3HAHUN W pealbHOW ku3HH. [IpuOmmKEHHBIC
BBIYHMCIICHHUS, IPABUIIa OKPYTJICHUS, TPUKUIKA U
OIlEHKa pe3yJibTaTa BbIYMCIEHUW. Pa3Hble
CTIOCOOBI BBIYUCIIECHHS MPOLEHTOB. [IponieHTHBIE
BBIUMCIICHUSI B NPOPECCHOHANbHBIX 3aJadax.
IIpuMeHeHHEe ypaBHEHHM M HEPAaBEHCTB K
pELIEHUI0 MaTEMaTUYECKMX 3aJady W 3a7ad u3
pa3nuyHbIX 0071acTell HAYKH U PeabHOM KU3HU

1,2

IIpakTnyeckas padora

1,2

Tema 1.5.
IlocnenoBarensHOCTH
Y TIPOTPECCUU

Coneprkanue yaeOHOTo MaTepraa

ITocnenoBarenbHOCTH, CIIOCOOBI 3a1aHus
IOCJIEN0BATEILHOCTEN. MOHOTOHHEIE
MOCIEAOBATENbHOCTH.  ApudmeTrnueckas U
r€OMETpUYECKass  IpOrpeccur.  becKoHeuHOo
yObIBaromasi  reoMerpuyeckas — MPOrpeccusl.
Cymma OECKOHEYHO yOBIBaroOIIICH
F€OMETPUYECKON [IPOIPECCUM. dopmyna
CJIOKHBIX MIPOLIEHTOB. Hcnonbs3oBanue
MPOTPECCUU JJIA PEIICHUS peajbHbIX 3a/]ad
MIPUKJIAJHOTO XapaKTepa

1,2

IIpakTnyeckas padora

1,2

Tema 1.6.
OyHKIUHN U TpaPUKU

Coneprkanue yaeOHOTo MaTeprasa

@OyHKIMs, cocodsl 3aganus yHKuuu. ['padux
¢byakuuu.  BzammHO  oOpatHBIEe  (PYyHKITHM.
OO6nacTh onpenencHUuss 1 MHOXECTBO 3HAYCHUN
¢byaxkumn.  Hymu  dyskmuun.  [IpomexyTtku
3HAaKOMOCTOSIHCTBA.  YETHBIE M HEUYETHBIC

byHKIIHN

1,2
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IIpakTnyeckas padora

1,2

Tema 1.7. Coneprxkanne y4eOHOr0o MaTepurana 1 1,2
Bxoanoi xoHTponb | Beruucnenus u npeodpa3oBaHus. YpaBHEHUS U
HepaBeHcTBa. [Iporpeccun. OyHKIIUM U rpaduKu
KontposnbHast pabota no pazneny 1
IlpakTHyeckasi pabora 2 1,2
Paznen 2. Crenenm u kopHU. CTeneHHasi, NOKa3aTeJbHAs U 45 1,2
Jorapupmuyeckasi QyHKIHUS
Tema 2.1. Coneprxkanne y4eOHOT0 MaTepurana 1
Apudmernueckuit | Apudmernyeckuit KOPEHb HaTypaJIbHON
KOPDEHb N—OM CTENEHN | cTernieHW. JlelictBHS ¢ apu(METHICCKUMHU
KOPHSIMU N—OM CTENEHHU
IlpakTHyeckasi pabora 2 1,2
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 1 1,2
Crenenu. Crenenb ¢ uenpiM mnokazareneMm. CranmapTHas
CranpnaptHas popma | ¢popma  3amucu  JCHCTBUTEIBHOIO  YHCIA.
3alucu Hcnons3zoBanne mnoaxonsmeid ¢GoOpMbl 3amucu
JNENCTBUTEIBHOTO JNCUCTBUTENBHBIX ~ 4YHCENl  JUIA  pEIIeHUs
yucna MPAKTUYECKHUX 3a]a4 U MPE/ICTaBICHUS TaHHBIX.
CreneHp ¢  palUMOHAJIBHBIM  IIOKa3aTeJEM.
CaoiicTBa CTEIICHMU. [IpeoOpazoBanue
BBIp)XEHUH, coJiepIKaIINX CTETIEHU C
paloHaIbHBIM OKa3aTeNIeM
IIpakTnyeckas padora 2 1,2
Tema 2.3. Coneprxkanne y4eOHOT0 MaTepurana 1 1,2
Crenennas ¢pynkuus | CrerneHHas QYHKIMS C HATYPAIbHBIM M IEIBIM
nokasareneMm. E€ cBoiictBa u rpaguk. CpoiicTBa
1 rpaduK KOpHs N-0i CTENneH!
IIpakTnyeckas padora 2 1,2
Tema 2.4. Coneprxanne y4eOHOT0 MaTepurana 1 1,2
Hppanuonainbusie PemleHne  uppanMoOHaIbHBIX  YpaBHEHHM U
ypaBHEHUS HEPABEHCTB
¥l HEPAaBCHCTBA IpakTuyeckas padora 2 1,2
Tema 2.5. Coneprxkanue y4eOHOT0 MaTepurana 1 1,2
IIpumenenue cBOMCTB | Mcmonb30BaHWe CBOMCTB CTENMEHHOW (DyHKINU
CTENEHHOW QYHKUHUH | TIPU PCIICHUU YPAaBHEHUI U HEPABEHCTB
IlpakTHyeckasi pabora 2 1,2
KonrponsHast pabora mo Ttemam 2.1 - 2.4
pazzgena 2
Tema 2.6. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazaTenpHas ITokazaTenpHas GyHKIMS, €€ CBOKWCTBA U rpaduK
ynkuus, IpakTuyeckas paGora 2 1,2
€€ CBOMCTBA
Tema 2.7. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazarenbHble [TokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA
ypaBHEHHUS IpakTHyeckas padora 2 12
1 HEpaBEHCTBA
Tema 2.8. Coneprxanue yueOHOro MaTepuasa 1 1,2
IIpumeneHnne cBOMCTB | Pemenne  moka3aTeNbHBIX  ypaBHEHUH W
noKa3aTeabHON MOKa3aTeJIbHBIX HEPABEHCTB
(yHkumH IpakTuyeckas paGora 2 1,2
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KonrponsHast pabora mo Temam 2.6 - 2.7
pazzgena 2

Tema 2.9. Coneprxanue yueOHOro MaTepuasa 1 1,2
Jlorapudm uuncna. Jlorapudm uncna. JlecATUUHBIA U HATYpaJIbHBINA
JlecaTuaHbIi sorapupmsbl
Y HAaTypaJlbHBIH IIpakTuyeckas padora 2 1,2
sorapupmbl
Tewma 2.10. Coneprxanne y4eOHOT0 MaTepurana 1 1,2
CaoiicTBa [IpeoOpa3oBanue  BBIpRXKEHUH, COAEPIKAIIUX
norapu(MoB JorapudmMpl
IIpakTnyeckas padora 2 1,2
Tema 2.11. Coneprxkanne y4eOHOT0 MaTepurana 1 1,2
Jlorapudmuueckas | Jlorapudmuueckass (GyHKIms, e€ CBOWUCTBA H
(GyHKLMA, ee CBOMCTBA | rpaduk
IlpakTHyeckasi pabora 2 1,2
Tema 2.12. Coneprxanue yueOHOro MaTepuaa 2 1,2
Jlorapupmudeckne | Jlorapupmudeckne ypaBHEHHS 1 HEPABEHCTBA
YPaBHCHIA 1 IIpakTnyeckas padora 2 1,2
HEPAaBEHCTBA
Tema 2.13. IIpodeccuonanbHo OpPMEeHTHPOBAHHOE 2 1,2
Jlorapudmsr B coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
IIPUPOJE U TEXHUKE | MOAYJIsl)
[Ipumenenne norapudma. Hcropus pazBuTHs
matemaTuku. Jlorapupmuueckass crnupaib B
npupoge. Ee mMaremarnueckue  CBOMCTBA.
Hcnonb3oBanue rpadukoB  GyHKUMHA — A7s
UCCIIEIOBaHMUsI TPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT TPU PEUICHWU 33734y W3
pa3IMYHBIX 00JIacTel HAYKU U PEAIbHOM KU3HU
IIpakTnyeckas padora 2 1,2
Tema 2.14. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
[Ipumenenne Pemenne norapupmMuueckux ypaBHEHUH U
Jorapu@moB K HEPaBEHCTB
pELICHUIO 3a1a4 IlpakTHyeckasi pabora 2 1,2
KonrponsHast pabora mo Ttemam 2.9 - 2.12
pazzgena 2
Pa3nes 3. IIpsiMble H IVIOCKOCTH B NPOCTPAHCTBE 24 1,2
Tema 3.1. Coneprxanne y4eOHOT0 MaTepurana 2
[ToBTOpEHUE OcHoBHBbIE  GUryphl, (aKThl U  TEOPEMBI
IUTAHUMETPHH. TUTAHUMETPUH. OcHoBHBIE HOHATHUSA
OCHOBHBIE IOHATHA | cTepeoMeTpuu. Todka, mpsMas, IUIOCKOCTb,
CTepeOMETpUHr npoctpanctBo. [lonsTue 06 akcmomMaTMyecKoM
MOCTPOCHHUH CTEPEOMETPUH: AKCHUOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX
IIpakTnyeckas padora 2 1,2
Tema 3.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tpsimble u IuIockocTr | B3aumHoe pacrosoxeHue HPSIMBIX B
B IIPOCTPAHCTBE. MIPOCTPAHCTBE: nepeceKarommecs,

[TapannensHOCTH
MPSIMBIX, NIPSIMOU U
IJIOCKOCTH,

MapajuleJIbHbIE U CKPELIMBAIOLIMECS IPSMBIE.
[TapajienbHOCT MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE:  MapajuleIbHBIE  TPSIMBIE B
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IJIOCKOCTEN

MPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX MPSIMBIX,
MapayIeIbHOCTh MPSAMOM U TJIOCKOCTH. YTJBI C
COHaNpaBJICHHBIMU CTOpPOHAMH, YIrOoJ MCKAY
NpsAMBIMU B TIpocTpaHcTBe. [lapamiensHOCT
MIJIOCKOCTEH: napajuJieiabHble MJIOCKOCTH,
CBOMCTBA MapaieabHbIX MJIOCKOCTEH.
[Ipocrelile mpocTpaHCTBEHHbIE (UTYphI Ha
IUIOCKOCTH: TeTpadap, KyO, Mapasienenumne],
MOCTPOEHUE CEUYECHHI

IlpakTHyeckasi pabora 2 1,2
Tema 3.3. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
IlepnenaukynapHocTs | [leprneHANKYISIPHOCTS MPSIMOW ¥ TIOCKOCTH:
TPSIMBIX NEPIEHIUKYJIAPHBIE NPSAMBIE B IPOCTPAHCTBE,
U TUIOCKOCTEH MpsiMble TapajuIeTIbHbIE U MEPIEeHIUKYISIPHBIE K
IUIOCKOCTH, IpHU3HAK  MEPHEHAUKYISIPHOCTH
NpAMOM W IUIOCKOCTH, TeopemMa O NpsIMOu
NEPIEHIUKYISIPHON IJIOCKOCTU
IlpakTHyeckasi pabora 2 1,2
Tema 3.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Yriael Mexay VYriael B MPOCTPAHCTBE: YTroJl MEXAY MPSIMOM U
IpSMBIMU IIJIOCKOCTBIO, IBYTPAHHBIN YIOJl, JMHEHHBIN Yroj
U TUTOCKOCTSIMHU nByrpaHHoro  yria.  llepmengukynsp U
HAaKJIOHHBIE:  pacCTOSIHME OT TOYKM  JI0
IUIOCKOCTH,  pacCcTOsHUE OT NOpsSIMOH  JI0
IUIOCKOCTH, TPOEKIHs (UTypbl Ha IUIOCKOCTb.
[lepieHAMKYASAPHOCTh  IJIOCKOCTEH: TPHU3HAK
NEPIEHIUKYJIIPHOCTU IBYX IJIOCKOCTEM.
Teopema o0 TpEx nepreHauKyIspax
IIpakTuyeckasi pabora 2 1,2
Tema 3.5. Ipodeccuonanbuo OpMEHTHPOBAHHOE 2 1,2
IIpsimble U TUIOCKOCTH | coep:kaHMe  (coaep:KkaHMe  NPHKJIAJIHOIO
B IIPAKTUYECKHUX MO/LyJIs1)
3aJa4ax PacnonoxxeHne npsMBIX M IUIOCKOCTEH B
OKpyXarolieM wMupe (mpupoje, HUCKYCCTBe,
apXUTEKType, TEXHHUKe). PemieHue mnpakTuko-
OpUEHTUPOBAHHBIX 3a7a4
IIpakTnyeckas padora 2 1,2
Tema 3.6. Coneprxanne y4eOHOr0 MaTepurana 2 1,2
OcHoBHbIE B3aumnoe pacnosoxeHue MPSIMBIX "
IIPOCTPAHCTBEHHBIE | TUIOCKOCTEM B mpocTtpancTBe. [locTpoenue
burypsl CeueHui
1 UX IlpakTHyeckasi pabora 2 1,2
B3aMMODPACIIONO0XEHUE | KoHTponpHas paboTa mo pasaeny 3
Pa3nes 4. KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Coneprxkanue y4eOHOT0 MaTepurana 2
Bekrtops! B Bexktop Ha mIIOCKOCTM W B IPOCTPAHCTBE. 1,2
MIPOCTPAHCTBE. CrnosxeHue U BbIUNTAHUE BEKTOPOB. Y MHOKEHHUE
[HenicTBus ¢ BEKTOpa Ha 4ucio. PasnmoxxkeHue BekTopa IO
BEKTOpaMHU TpEM HEKOMIUIaHapHBIM BekTopaMm. [IpaBuiio

napaJjiiCJICuIcaa. Pemenue 3aaa4, CBA3aHHBIX C
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IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

IIpakTnyeckas padora 2 1,2
Tema 4.2. Coneprxkanne y4eOHOT0 MaTepurana 2 1,2
Koopaunats! B [IpsamoyronbHast ~ cucreMa  KOOpAMHAT B
MPOCTPAHCTBE. MPOCTPAHCTBE. Koopaunatst BEKTOpA.
IIpocreiimue 3anaun | [Ipocreiimume 3amaun B KOOpIMHATAX. YTOJ
B KOOpJMHATaxX Mexay BekTopamu. CKalsipHOe NpOU3BelICHUE
BEKTOPOB. BhIuuciieHne yrioB Mexay npsiMmbIMU
U IIOCKOCTIMHU.  KoOopIHHATHO-BEKTOPHBIN
METO]I IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4
IIpakTuyeckasi pabora 2 1,2
Tema 4.3. IIpodeccuonanbHo OpPMEeHTHPOBAaHHOE 2 1,2
[IpakTuko- coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
OPUEHTUPOBAHHBIE | MOAYJIsI)
3a/1a4y Ha Koopaunartnas IIJIOCKOCTb. Beruucnenue
KOOpPJAMHATHOMN pacCTOAHUM M IUIOLIAJEH Ha KOOPAMHATHOU
IJIOCKOCTH wiockocTu. KonmuecTBeHHbIE pacueTsl
IIpakTnyeckas padora 2 1,2
Tema 4.4. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
Pemenue 3amau Ha | KoopAMHATHO-BEKTOPHBIM METOJ| MPU PEIICHUN
KOOPJUHATBI reoMeTpuyecKux  3ajnad. PemieHuwe — 3azaad,
U BEKTOPBI CBA3aHHBIX C IPUMEHEHHUEM IPABWII JEUCTBUM C
BEKTOPaMH. 3anaun TUTAHUMETPUH u
CTEPEOMETPUU U METO/BI UX PELIECHUS
IlpakTHyeckasi pabora 2 1,2
KontponbHas padoTa no pasaeny 4
Pasznea S. OcHoBbI TpUroHOMeTpHU. Tpuronomerpuyeckue GyHKIUU 40 1,2
Tema 5.1. Coneprxkanue y4eOHOr0o MaTepurana 2
OcHoBBI CuHyCc, KOCMHYC M TaHI€HC YHCIJIOBOIO
TPUTOHOMETPHUHU aprymeHnTa. ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YUCJIOBOTO aprymeHra. TpuroHomerpudeckas
OKPY’KHOCTb, orpezeneHue
TPUTOHOMETPHUYECKUX  (DYHKIMH  YUCIOBOTO
aprymeHra
IIpakTnyeckas padora 2 1,2
Tema 5.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
OcHOBHBIE [IpeobpazoBanme TPUTOHOMETPUYECKUX
TPUTOHOMETPUIECKHE | BbIpaK€HUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXIECTBA hopmyITBI
IIpakTnyeckas padora 2 1,2
Tema 5.3. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
IIepnonnueckue O yHKIUS. [Iepuonnueckue byHKIMN.
byHKIIHIH. Tpuronomerpudeckue GyHKIIMH, UX CBOWCTBA U
Tpuronomerpuueckue | rpaduxu
Gynxumm IpakTuyeckas padora 2 1,2
Tema 5.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[IpeoOpazoBanue Cxarune " pacTsbKeHHe rpaduxoB
rpauKoB TPUTOHOMETPHUYECKUX (QYHKIHUH.
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Tpuronomerpuyeckux | [IpeobpaszoBanue rpapuKoB
byHKIMHA TPUTOHOMETPUIECKUX HYHKIIUHA
IIpakTnyeckas padora 2 1,2
Tema 5.5. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 2 1,2
Omnucaunue cogep:xkaHue  (comepkaHMe  MPHUKJATHOIO
IIPOU3BOJICTBEHHBIX | MOMYJIsI)
IIPOLIECCOB C Hcnons3oBaHue CBOMCTB TPUTOHOMETPUYECKHUX
HOMOLIBIO rpaUKOB | GYHKIMA B  MPO(ECCHOHANBHBIX  3aaadax.
byHKIUI Hcnonb3oBanune rpadukoB  GyHKUMHA — A7s
UCCIIEIOBaHMUS TIPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT TPU PEUICHWU 33734y W3
JOPYTUX Y4eOHBIX TUCIUIUIMH U peanbHON KU3HU
IIpakTnyeckas padora 2 1,2
Tema 5.6. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Ob6parHsble ObpaTHbie byHKIUY. OO0patHsble
TPUTOHOMETPHYCCKHE | TpUroHOMeTpHueckue ¢yHKuu. Mx coiictBa u
byHKIIUU rpaduku
IIpakTnyeckas padora 2 1,2
Tema 5.7. Coneprxanne y4eOHOr0o MaTepurana 2 1,2
Tpuronomerpuueckue | PereHne TpUroHOMETPHUYECKUX YpaBHEHUH
ypaBHEHHS IpakTHyeckas padoTa 2 12
Tema 5.8. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Tpuronomerpudeckue | [Ipumepsl TPUTOHOMETPUYECKHE HEPABEHCTBA.
HEpaBCHCTBA Pemienue mnpocTtedmmx TPUTOHOMETPUUYECKHUX
HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAaHUEM
CBOMCTB (pyHKIIUI
IlpakTHyeckasi pabora 2 1,2
Tema 5.9. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Pemenue 3anau TpuronoMmeTpuyeckre BbIpaXeHHs, ypaBHEHHS 1
TPUTOHOMETPUHU HEPaBEHCTBA
IlpakTHyeckasi pabora 2 1,2
KonTtposnbHast pabota no pazueny 5
Pa3nea 6. [Ipon3Bognas GpyHKIHH, ee IPUMEHEHHE 40 1,2
Tema 6.1. Coneprxkanne y4eOHOT0 MaTepurana 2
MOHOTOHHOCTb [TpomexxyTku MOHOTOHHOCTH ¢byHKIMN.
byHKIHH. Makcumymbl " MUHHUMYMBI byHKIUY.
DKCTpPEMYMBbI HauGonbiiee 1 HanMeHbIIee 3HaYeHUE (yHKITUU
byakuun. Touxku Ha MTPOMEKYTKE
JKCTpeMyMa IIpakTHyeckas padora 2 1,2
Tema 6.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
ITonsaTne HenpepsiBHble (yHKIMUH. MeToa UHTEpBAlIOB
O HEMPEPHIBHOCTH JUISL pellieHUs] HEPABEHCTB
(yHKIHM ITpakTuueckas paéora 2 1,2
Tema 6.3. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
IIpounsBoaHas IIpousBoaHas GbyHKIMH. IIpousBoaHbIe
byHKIUHA 3JIEMEHTAPHBIX G yHKIMA. Dopmyibl
HaXO0XKJICHUS IPOM3BOTHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO
IIpakTnyeckas padora 2 1,2
Tewma 6.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
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I'eomerpuueckuit
CMBICJT TPOU3BOIHOM

['eomeTprueCKil CMBICT POU3BOJHON (PYHKLIUU
— yrioBod K03pGUIMEHT KacaTelbHOW K
rpadpuky (QyHKIMH B TOYKE. YpaBHEHUE
KacaTtelbHOU K rpaduKy QyHKIIHH

IIpakTnyeckas padora 1,2
Tema 6.5. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
DU3NYECKUH CMBICI | coep:kaHMe  (coaep:kaHMe  NPHKJIAJIHOIO
MIPOU3BOJHOM MO/1YJIfA)
B Ipo(hecCUOHANBHBIX | DU3HYECKHit (MexaHn4YeCcKuil) CMBICII
3aja4ax npousBogHON. [IprMeHeHne NpOoW3BOTHON I
OTIpEJICJIEHUs] CKOPOCTH TPOLecca, 3aJaHHOTO
dhopmymnoit mim rpagukom
IIpakTnyeckas padora 1,2
Tema 6.6. Coneprxkanue y4eOHOT0 MaTepurana 1,2
[Ipumenenue Bo3spacranue " yObIBaHUE byHKIIH,
IIPOU3BOTHOU COOTBETCTBHE  BO3pacTaHusi U  yOBIBaHUS
K MCCIIEJOBAaHUIO byHKIIMU 3HaKy npousBogHON. Ilpumenenue
byHKIMHA MMPOM3BOJHON K WCCIIEIOBaHUIO (YHKIMI Ha
HA MOHOTOHHOCTb MU | MOHOTOHHOCTb U 3KCTPEMYMBI.
5KCTPEMYMBI IpakTHyeckas pabora 1,2
Tema 6.7. Copep:xanne yaeOHOT0 MaTepuana 1,2
Hccnenosanue Anroputm HCCIEeN0BaHuUs byHKUIMI 51
ynxmin MOCTpOCHUsST ee  rpaduka ¢  TOMOIIbIO
U TIOCTPOCHUE MIPOU3BOIHOM. [Toctpoenue rpaduKoB
rpaduKoB MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arfrmapara
MaTeMaTHYecKoro aHanusa. Mcropusi pa3BUTHS
MaTEeMaTHYECKOro aHaJIn3a
IIpakTnyeckas padora 1,2
Tema 6.8. Coneprxkanue y4eOHOT0 MaTepurana 1,2
Haubonsiiee u Haxoxnenne HauMOOJBIIETO W HAUMEHBIIETO
HauMeEHbIIIee 3HaueHus: (QyHKIUM Ha oTpe3ke. [IpuMenenue
3HaueHUs QYHKIMY HA | IPOU3BOAHON JUIS HAXOXKACHHS HAWITYUIIErO
OTpe3Ke pelieHrds B NOPUKIAIHBIX  3ajadax, s
OTIpEJICJIEHUs] CKOPOCTH TpOLecca, 3aJaHHOTO
dhopmymnoit mim rpagukom
IIpakTnyeckas padora 1,2
Tema 6.9. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
Haxoxnenue cojep:kaHue  (coaepikaHue  NPHUKJIATHOTO
ONTHUMAJIILHOTO MO/1YJIfA)
pe3yibTara ¢ [TpuknaaHble 3a7auu, B TOM YUCIE COLUAIBHO-
MTOMOLUIBIO SKOHOMMYECKOTO U (PU3UYECKOTO XapaKTepa, ux
IPOM3BOJIHON B pelieHue CpeacTBaMu MaTeMaTHYECKOT0
MPAKTUYECKUX aHaJn3a
3aj1a4ax TpakTnyeckas padora 1,2
Tewma 6.10. Copep:xanne yaeOHOT0 MaTepuana 1,2
Pemenne 3anau. Huddepenuuponanue ¢ynkuuii. MccnenoBanue
IIpoussonHas byHKunl C IIOMOUIBIO IIPOU3BOHOM.
byHKINH, Haunbonpuiee u HanMeHbIee 3HaYCHHUS QYHKITUHA
ee IPUMEHEHHE IpakTnyeckast padora 1,2
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| KonTtposnbHas pabota no pazaeny 6

Pa3nes 7. MHOTOrpaHHUKH U TeJIa BpaleHust 66 1,2
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2
MHororpaHHUKI [TonsiTie MHOTrOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBIMYKIbIE U HEBBITYKIIBIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA
IIpakTnyeckas padora 2 1,2
Tema 7.2. Coneprxanne y4eOHOT0 MaTepurana 2 1,2
[Ipuszma. [Ipsamas [Ipusma: n-yronpHasg TIpu3Ma; TpPaHU U
Y TIpaBUJIbHAS OCHOBaHUSl TPU3MBI; TpsMas U HAKIOHHAs
MIPU3MBI npu3Mbl; OOKOBasgs M TMOJHAas TOBEPXHOCTh
Opu3Mbl.  OJeMeHTHl npu3Mbl. [IpaBuibHas
npu3Ma
IIpakTnyeckas padora 2 1,2
Tema 7.3. Coneprxkanne y4eOHOr0 MaTepurana 2 1,2
IMapannenenunen, ky6 | [apamienenurmen, IIPSIMOYTOJIbHBIN
napayuienenumnes u ero croiicrea. Kyo. Ceuenue
KyOa, mapajuienenumneaa
IlpakTHyeckasi pabora 2 1,2
Tema 7.4. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tupamua. [Mupamuna: n-yronbHas mnHpamMuAa, TpaHd U
[TpaBunbHast OCHOBAaHME MHpaMUIbl; OOKOBasg U MOJHAs
nUpamMua. MOBEPXHOCTh  MHUpPAMUAbI;  TMpaBWIbHAS U
VYceuennas nupaMuzia | yceu€HHas NUpaMyza. OJIEMEHThl HUPaMUJbIL.
Bbruncnenue  3J€MEHTOB ~ MHOTOTPAaHHHUKOB:
pEOpa, AMaroHayu, yrisl
IIpakTnyeckas padora 2 1,2
Tema 7.5. Coneprxkanne y4eOHOT0 MaTepurana 2 1,2
boxoBas u monHas [Tnomane OOKOBOW TOBEPXHOCTH U  TOJHOM
MOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTH  MPSAMOM  MPHU3MBI,  IUJIOLIA/b
UPAMUIBI OCHOBaHUH, TeopeMa O OOKOBOIl MOBEPXHOCTH
NpAMOi1 MIPU3MBI. [Tmomans OOKOBOM
MIOBEPXHOCTH M TOBEPXHOCTH IPaBWIBHOMN
NUpaMHIIbl, TeopeMa O IUIomagu OOKOBOI
IIOBEPXHOCTH YCECUEHHOU MTUPAMUIBI
IlpakTHyeckasi pabora 2 1,2
Tema 7.6. Coneprxanue yueOHOro MaTepuasa 2 1,2
JIBro>keHue B JBm>keHue B mpocTpaHcTBe. CHUMMETpUs B
IIPOCTPAHCTBE. IIPOCTPAHCTBE:  CUMMETPUS  OTHOCUTEIIBHO
CummeTpus B TOYKHM,  TOPSIMOM,  IUIOCKOCTH.  DJIEMEHTHI
IIPOCTPAHCTBE CUMMETPHUU B TUPAMHUJIAX, TapaAJUIeTICIUIeIaX
IIpakTnyeckas padora 2 1,2
Tema 7.7. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
[TpaBuibHBIE ITonsTe MIPaBUIILHOTO MHOTOTPaHHHKA;
MHOTOTPaHHMKH, UX | IpaBWJIbHAs MpU3Ma W MpaBUIIbHAS MHpPaAMUA;
CBOICTBa MpaBWIbHAS ~ TPEYTroJibHAas ~ NUpamMuaa U
MpaBUJILHBIN TeTpadap; kyo. IlpeacraBnenne o
MIPaBHIJIbHBIX MHOTOTPaHHHKAX: OKTa’Ip,
noJeKa’ap W uKocadap.  JIBuwkeHue B
IIPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM B
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MpaBUJILHBIX MHOTOT'paHHUKaX

IIpakTnyeckas padora

1,2

Tema 7.8. Cummerpus
B IIpodeccuu.
CeueHnns
MHOT'OIr'paHHUKOB
B Mpo¢eCCHOHATHHBIX
3aavax

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

CumMeTpusi B IPUPOJIE, apXUTEKTYpe, TEXHHKE,
B Owmity, B mpodeccuu. Vcnonp3zoBanue
IBUKCHH B TIPOCTPAHCTBE TMPU PEIICHUU
npodeccuonanbHbix 3afad. CedyeHus MpU3MbL U
MIAPAMU/JBI. ITocTpoenue CEUYCHUI
MHOTOTPaHHUKOB, HCIIOJIb3YsS METOJ| CJIE/IOB.
BrinosiHeHUE BBIHOCHBIX IUIOCKUX YEPTEKEU W3
PUCYHKOB TIPOCTBIX OO0BEMHBIX (uryp (BUI
CBEpPXY, COOKY,CHU3Y)

1,2

IIpakTuyeckas padora

1,2

Tema 7.9.
Humuaap, ero
COCTABJISIOIIHC.
Cedenue nuiIuHIpa

Copep:xanne yaeOHOT0 MaTepuana

[unuuapuyeckass IMOBEPXHOCTb, 00pasyromue
LUIVHIPUYECKON IIOBEPXHOCTH, 0Chb
LMAJIUHAPUYECKOW  moBepxHocTh.  [lmmmunp:
OCHOBaHUs U OokoBas MIOBEPXHOCTb,
oOpasyromass ¥ OCh; IUIOMIaJAb OOKOBOM |
MOJTHOW MOBEpXHOCTH. M300paxkeHne MUIMHApA
Ha IIockocTH. Pa3Béprka uunuuapa. CedeHus
HUIMHApa (IUIOCKOCTBIO, MapajlIeIbHOM WU
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

1,2

IIpakTHyeckas padora

1,2

Tewma 7.10.
Konyc, ero
COCTABJISIFOLITHE.
CedeHue KOHyca

Copep:xanne yaeOHOT0 MaTepuana

Konnueckas MTOBEPXHOCTb, oOpazymolue
KOHMYECKOM TOBEPXHOCTH, OCh U BeplIMHA
KOHUYECKOM moBepXxHOCcTH. KoHyC: OCHOBaHUE U
BepIIMHA, oO0pa3ylmas ¢ O0Ch;, IUIOMAIh
OOKOBOW M MOJTHOM MOBEPXHOCTH

1,2

IIpakTnyeckas padora

1,2

Tema 7.11.
Y ceueHHBI KOHYC.
CedeHue yce4eHHOr o
KOHyca

Coneprkanue yaeOHOTo MaTeprasa

YceuéHHBIM KOHyC: 00pasylolye U BBICOTA,
OCHOBaHUS u OokoBas ITOBEPXHOCTb.
N300paxkeHne KoHyca Ha TIIOCKOCTH. Pa3BépTka
koHyca. Cewenuss KoHyca  (IUIOCKOCTBIO,
napajyieJbHOM OCHOBAaHHUIO, U  IJIOCKOCTBIO,
MTPOXOSAIICH Yepe3 BEPIITUHY)

1,2

IIpakTnyeckas padora

1,2

Tema 7.12.
[Tap u cdepa, ux
CCUCHUA

Copep:xanne yaeOHOT0 MaTepuana

Chepa w map: LeHTp, paguyc, IHAMETP;
IUIONIab  TOBEPXHOCTH cdepbl. Bzaummuoe
PAaCIIOJIOKEHHE chepsr u IUIOCKOCTH;
KacaTelbHas IIIOCKOCTh K cdepe. M300paxkenue
cepsr, mapa Ha mwiockoctu. CedeHns mapa

1,2

IIpakTnyeckas padora

1,2

Tema 7.13.
ITousatue 00 o0BeME
teaa. O0BeMEBI

Coneprkanue yueOHOT0 MaTeprasia

[Tonstne 00 o0béme. OCHOBHBIE CBOICTBa
00béMOB Ten. OOBEM mUpaMHABI, TPHU3MBI

1,2
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MHOT'OI'PpaHHUKOB U
TCJI BpalllCHUA

nuInHapa, koHyca. OO0BEM Imapa W IUIOIIATh
chepsl

IIpakTnyeckas padora 2 1,2
Tema 7.14. Coneprxanne y4eOHOT0 MaTeprana 2 1,2
OO0bembl 1 omanu | [lomo6HBIE TeNa B pocTpaHcTBe. COOTHOMICHHS
TNOBEPXHOCTEN MEXIY IJIOIAIMHU [IOBEPXHOCTEN
MOJOOHBIX TEN 1 00bEMaMH MOAOOHBIX TEJ
IIpakTuyeckasi pabora 2 1,2
Tema 7.15. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
KomOunarmu MHOTrOrpaHHMK, ONHCAHHBIA OKOJIO  c(ephl.
MHOrorpanHukoB u | Cdepa, BiucaHHass B MHOTOI'PaHHHUK WJIH B TEJIO
T€JI BpallleHUs BpauieHusl. MHOTOIpaHHMK, BIIMCAHHBIA B TEIIO
BpallleHUs
IIpakTnyeckas padora 2 1,2
Tema 7.16. IIpodeccnonanbHo OPHEHTHPOBAHHOE 2 1,2
Komb6unanuu coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
TeOMETPUYECKUX TET | MOMYJIsI)
Ha MpPaKTHUKe Hcnonb3oBaHne KOMOMHALMKA MHOTOTPaHHUKOB
U TeJ BpAIllEHUs] HA IPAKTUKE
IlpakTHyeckasi pabora 2 1,2
Tema 7.17. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3agau. Brruucnenne BenwuwH (I7IMHA, Yroi, 0O0BEM,
MHOrorpanHMKi 1 | IIomaab  MOBEPXHOCTH)  T'€OMETPHYECKUX
Teja BpaIleHUs buryp, ucCnonb3ysd Hu3y4YeHHble GOPMYIbI H
METObI
IlpakTHyeckasi pabora 2 1,2
KontponbHas padora
Pa3nea 8. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHUE 16 1,2
Tema 8.1. Coneprxanue yueOHOro MaTepuasa 2
[TepBooOpa3zHas [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
(yukunn IpakTuyeckas padora 2 1,2
Tema 8.2. Coneprxanne y4eOHOr0o MaTepurana 2 1,2
[Tnomans WuTerpan, ero reoMeTpudeckuii U Qpu3nuecKuit
KPUBOJIMHEHHOM cMbIci. Bpluucnenue wuHTerpaia mo Qopmyse
tpaneuu. Popmyna | Herotona-JleiitOunuma
Hrrotona — JleiiOnuna | Ipakruyeckasi paéora 2 1.2
Tema 8.3. IIpodeccnonanbHo OpPHEHTHPOBAaHHOE 2 1,2
OnpeneneHHbIi coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
UHTErpai MOJLYJIst)
B IpodecCHOHANIBbHON | Perrenne 3a1ay Ha MPUMEHEHHE WHTErpajia Juls
NeSITeTbHOCTH U BBIYUCIICHUS (PU3MUECKUX BEIWYHH U IUIOMIaei
JKU3HU IlpakTHyeckasi pabora 2 1,2
Tema 8.4. Copep:xanne yaeOHOTO MaTepuana 2 1,2
Pemenue 3anau IlepBoobOpasHas u uHTErpa
HA HAXOXKJICHHUE TpakTu4eckas padora 2 1,2
nepBoOOpasHOM KonTposnbsHas pabora 1o paszueny 8
U ee IpUMEHEeHHE
Pa3nen 9. Teopusi BeposiTHOCTElH M CTATHCTHKA 36 1,2
Tema 9.1. | Coneprxkanne y4eOHOro MaTepurana 2

32




[IpencraBnenue [IpencraBneHue NaHHBIX C MOMOIIBIO TaOIHIl U
JTAHHBIX nuarpamm. CpenHee apugmMeTHueckoe, MeinaHa,
U onucarenbHas HauOospllee U HaMMEHbILIEE 3HAYCHHUs, pa3Max,
CTaTUCTUKA JUCHepcusi, CTAaHIaPTHOE OTKIOHEHUE YHCIOBBIX
HabopoB
IIpakTuyeckasi pabora 1,2
Tema 9.2. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
CocraBieHue Ta0nul | comep:kaHue  (coaepkaHue  NMPHUKJIATHOTO
W IUarpaMm Ha MO/1YJIfA)
IIPaKTUKE [lepBruynas 00pabOTKa CTATUCTUYECKUX JAaHHBIX.
I'paduueckoe ux mpexacrarnenue. Haxoxnenue
CpeIHUX XapaKTEPUCTHK, HaOJI01aeMBIX
naHHbIX. [I[ppMeHeHne CTaTUCTUYECKUX METOJI0B
JUIsL pelIeHUsl Tpo(ecCHOHATBHBIX 3aa4
IlpakTHyeckasi pabora 1,2
Tema 9.3. Coneprxanue yueOHOro MaTepuasa 1,2
Omneparuu Haf CrnydaifHple ~ SKCHEPUMEHTHI  (OMBITBI) |
COOBITUSIMH, cllydailHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
HaJl BEPOATHOCTAMU. | (MCXOJbl). BeposATHOCTH CiydyallHOTO COOBITHA.
VYcnosHas ban3ocTe 4YacTOTBI M BEPOATHOCTH COOBITHH.
BEPOSTHOCTh CrnyuyaiiHple ONBITBI C  PAaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMH  COOBITHSIMH.  BeposTHocTH
COOBITUH B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMH  COOBITUSAMH. Omnepanuu Haj
COOBITHSIMH: TepeceueHue, 00beINHEHNE,
NPOTHBOIOJOXKHBIE  cOObITUS.  J[Marpammbl
Oitnepa. Dopmylia CIOXKEHUS BEPOSTHOCTEH.
YcnosHas BEPOSATHOCTb. YMHOXeHUE
BEPOATHOCTEH. Hepeso CIIy4aitHOTO
sKcrnepuMeHTa. PopMyiia OJIHON BEPOATHOCTH.
HezaBucumblie coObITUS
IIpakTnyeckas padora 1,2
Tema 9.4. Coneprxanne y4eOHOr0 MaTepurana 1,2
DNeMEeHThI KomOunaropnoe MIPaBUIIO YMHOKECHHUS.
KOMOHMHATOPHUKH [lepectanoBku u ¢pakropuan. Yucno coueTaHui.
Tpeyronpauk Ilackans. @opmyna OuHOMa
HeroTona
IlpakTHyeckasi pabora 1,2
Tema 9.5. IIpodeccnonanbHo OpPHEHTHPOBAaHHOE 1,2
BeposTHOCTB coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
B IPO(ECCUOHATILHBIX | MOTYJIsI)
3a1avax Bberuucnenune BEpOSTHOCTEN € HMCHOJIb30BaHUEM
dbopmyn komOuHaTopuku. OIEHKA BEPOSITHOCTH
coObITHSI B TPO(ECCHOHATBLHON NIeATEILHOCTH.
Pemenne  mpodeccMoHanbHBIX ~— 3a7ad  Ha
BEPOSITHOCTH COOBITHS
IIpakTnyeckas padora 1,2
Tema 9.6. Coneprxkanue y4eOHOT0 MaTepurana 1,2
Cepuu bunapHblii  CydaliHBIi ONBIT  (MCIIBITAHHE),
IIOCIEI0BATENBHBIX | ycrieX W Heynada. He3aBUCHMBIE WCIIBITaHUS.
UCTIBITAHUN Cepusi HE3aBUCUMBIX HCHBITAHHH JO HEPBOTO
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ycnexa. Cepusi HE3aBUCHMBIX  HCIBITAHUN
bepnynnu
IIpakTnyeckas padora 2 1,2
Tema 9.7. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Crnyyaliinble Cnyuaitnas BEJIMYMHA. Pacnipenenenue
BEJIMYUHBI BepoATHOCTeH. Jlmarpamma  pacnpeneneHus.
U pacIpenencHus. IIpumepsl  pacnpenencHuil, B TOM YHCIIE,
Maremarnueckoe reoMeTpuyecKkoe M OMHOMHUaNbHOE. YuciaoBbIE
OXXKUJIaHUE CIYYalHOM | XapaKTepUCTUKU CJIy4alHbIX BEJIUYHH:
BEJIMYHHBI MaTeMaTHYecKoe OKHUIaHUe, JAUCIepCHs U
CTaHJapTHOE OTKJIOHEHHE. ITpumepsl
MPUMEHEHHUsS] MaTeMaTH4YeCKOro OXXKHUJaHUf, B
TOM 4YMCJI€ B 33Ja4ax U3 IOBCEAHEBHOW JKU3HM.
Marematudeckoe OXXUJaHue OuHapHOU
CIIy4anHOM1 BEJINYMHBI. Maremarnueckoe
OKUJAHHE  CYMMBI  CIy4YaillHBIX  BEJIUYHUH.
Matemaruueckoe OXUJaHUE U AMCIEPCHUS
reOMETPUUYECKOTO u OMHOMHUAIBHOTO
pacIpenesIeHun
IIpakTuyeckasi pabora 2 1,2
Tema 9.8. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
3aKoH OOMNBIIHIX 3aKk0oH OONBIIMX YHCET W €ro pojb B HayKe,
yrcen HenpepeiBHbIE | mpupoge u  oOmectBe. BbriOOpouHBI  MeTOx
CIIy4alHbIE BEJIIMYUHBI | UCCIICIOBAHHIA. [Ipumepst HETPEPBIBHBIX
(pacnpenenenus). Clly4aiHbIX BelaMYuH. DOYHKIUS TUIOTHOCTH
HopmansHoe pacnpenenenus. PaBHoMepHOe pacnpezneneHue u
pacrnpeneneHue ero cBoicTtBa. llonsAatne 0 HOpMaJIbHOM
pacnpeneseHun
IlpakTHyeckasi pabora 2 1,2
Tema 9.9. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3amau DneMeHThI KOMOWHATOPHKHU. CobbiTHE,
KOMOMHATOPHKH, BEPOATHOCTH COOBITHS. CII0)KEHHE U YMHOKEHHUE
CTaTHCTUKH U TEOPUU | BEPOSTHOCTEH
BEpOATHOCTEH IpakTnyeckasi paGora 2 1,2
KonrtposnbHas pabora no pazaeny 9
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHUE
BapuaTuBHBII NPUKIAIHON MOAY/Ib
Paznen 10. Maremaruyeckuii mnpaktukym (mpumep aas YITIC 20
09.00.00)
Tewma 10.1. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Martpuist u CrocoObl  pemeHus ~ CHCTEM  JIMHEHWHBIX
ONPEIETUTENHN ypaBHeHud. Ilonsatus: marpuma 2x2 u 3x3,
ompenenurens — Marpunel.  Merox  T'aycca
pElIEHUs]  CUCTEeM  JIMHEHWHBIX  ypaBHEHUI.
Pemenne mnpuxnaneeix 3agad.  lIpumenenue
MaTpuIl B MHpoOpMaTHKe
IIpakTnyeckas padora 1 1,2
Tewma 10.2. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
OneMeHTH! BEKTOpHOH | KomrmanapHbie BEKTOpPBI. PasioxeHne BeKTOpa
anreopsl 0  TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.

YpaBHeHue mI0CKOCTU. ['eoMeTpruYecKuii CMbICIT
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onpenenutenss 2x2. Pemenue

3a1a4

IMPUKITAIHBIX

IIpakTnyeckas padora 1 1,2
Tewma 10.3. Coneprxkanue y4eOHOT0 MaTepurana 1 1,2
Kommekchele uncna | [TonsiTre koMIieKCHOro uucia. ComnpsiKeHHbIC
KOMIUIEKCHBIE 4YHCIIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ YHCIIA. ®opma  3anucu
KOMILJIEKCHOTO qrcna (reomeTpuueckas,
TPUTOHOMETPHUYECKAs, anreOpanyeckas).
Apudmerndeckue NEUCTBUS C KOMIUICKCHBIMHU
YHUCIaMU
Tema 10.4. Coneprxkanne y4eOHOr0 MaTepurana 2 1,2
I'pader [Tonsatue rpada. Cs3HBIN Tpad, AepeBO, LUKI
rpad Ha TmIIOCKOCTH. Pemienune mnpUKIaTHBIX
3agau. [Ipumenenue rpada B nHPpOpMaTHKe
IIpakTnyeckas padora 1 1,2
Tewma 10.5. Coneprxkanne y4eOHOr0o MaTepurana 2 1,2
3anaun Baprnanvonnsii  psan.  Ilomuron 4acror u
MaTeMaTH4eCKON rucrorpamma. CTaTuCTUYECKHE XapaKTePUCTHKU
CTaTUCTUKH psiia HaOIr01aeMBbIX TAaHHBIX
IlpakTHyeckasi pabora 1 1,2
Tema 10.6. Coneprxanue yueOHOro MaTepuasa 2 1,2
Jlormueckue Jlornueckue onepanuu. [IpumMenenue nuarpamMmm
orepanuu Olinepa—BeHHa a1 pelIeHHEe  TEOpPETUKO-
C MHOXECTBaMH MHOKECTBEHHBIX  33Jlady  NpodeccroHalbHOMN
HaNpaBJICHHOCTH, 33/1a4 MH(POPMATHKHU U IPYTUX
y4eOHBIX TUCIUIUIMH U JUISl ONMCAHUS PealbHbIX
MPOLECCOB U SIBICHUI
IlpakTHyeckasi pabora 1 1,2
Tewma 10.7. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
Pemenue 3anau [IpuMeHeHHE  M3Y4YEHHBIX  MaTEMaTUYECKHUX
MaTeMaTH4eCKOTo (akTOB K peHIeHHIO 3aJad U3  Pa3InyHbIX
[IpaKTUKyMa o0yacTeil HayKH U pealbHOM KU3HU
IlpakTHyeckasi pabora 2 1,2
KonTtposnbHast pabora no pazneny 10
IIpome:kyTouHAasi aTTeCcTAMS 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCIHUIIVIMHBI OYIIL.11 MATEMATHUKA

3.1. MarepuajibHO-TeXHHYECKOE o0ecneueHue
Peanuzammss mporpaMMbl IHCHMIUIMHBL TpeOyeT Hamu4us Yy4eOHOTo
KaOWHeTa MaTeMaTHUKH.
TexHudeckue cpeacTra 00yueHUs:
—  KOMIUIEKT YePTEKHOT0 00OpYIOBaHUS M TIPUCIIOCOOTCHUNA IS IIKOIBHON
JOCKH (TPEYTOJIbHUK, TPAHCTIOPTHP, [IUPKYIIh, THHEHKA),
—  MOJENH IS U3YYCHHUS] TeoOMeTpUuuecKuXx (Guryp (4acT IeJIoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUECKHUI HAOOP, HAOOPHI TEOMETPUIECCKUX
Mojenel u Guryp ¢ pa3BepTKon).

3.2. HudopmaumnoHHoe odecnieueHue 00yueHuUs
[lepeueHb y4yeOHBIX W3JAaHUN, HUHTEPHET - PECYpPCOB, JOMOJHUTEIBLHOU
JUTEPaTYPHI.

OcCHOBHBIE HCTOYHUKH:

1.  Maremaruka: anreOpa W Hayaja MaTEMaTHYECKOTO aHaJU3a,
reomeTpusa. Anredbpa M Hauyajga MareMaruyeckoro aHammza. 10 - 11 kmaccsl :
0a30BbIi U yriIyOseHHbIN ypoBHM : yueOnuk / III. A. Anumos, 10. M. Komsirun, M.
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4, KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JUCIHUIIVIMHBI OYIIL.11 MATEMATHUKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA y‘lG6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIIACTCA TPCIIOAABATCIICM B IPOHOCCCC TPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

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

Ob6mas/npodeccnonanbHas Paznen/Tema Tun oumeHoYHbIX
KOMIIeTeHIUsI MeponpusTUs
OK 01. Bwibupars cnoco0wsr | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanmue
pereHus 3amau | 1.4I1-o/c, 1.5T1-0/c, 1.6. VYcTHBIH omnpoc
npohecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTu4ecKuii TUKTAHT

ACATCIIBHOCTH  IIPHUMCHUTCIBHO
K Pa3JIMYHBIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temsr 4.1 - 4.4, 4.5I1-0/c,

[IpencraBnenue
pe3yabTaTOB TMPAKTHUECKUX
pabor

KonTtponbHas pabora

4.6. Brmmonaenue 3aaHuNi

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeEKyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

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

6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,

714-7.17.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue
COBpeMeHHBIe cpejcTBa noucka, | 1.4I11-o/c, 1.511-o/c, 1.6. VYcTHBIN onpoc
aHaigW3za U unTepnperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | Marematnyeckuit JUKTaHT
uHpopmanuu, 2.9. [IpencraBnenne
U uHpopmaunonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPAKTHUYECKUX
TEXHOJIOTUM I BbIIOJHEHUS | 3.7. pabor
3a1a4y npodeccuonansHoit | Temsl 4.1 - 4.4, 4.511-o/c, | Konrponbnas pabora
IEeATEILHOCTH 4.6. Brimonaenue 3aaHuNi

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeEXyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

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

6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,

14-7.7
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHBIN onpoc
npohecCuoHATBHOE Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTu4ecKuii TUKTAHT
u JUYHOCTHOE paszutme, | 2.9. [IpencraBnenne
IIPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPAKTHYECKUX
NEATEILHOCTD 3.7. pabor
B mnpodeccuonanbHoit cdepe, | Temsl 4.1 - 4.4, 4.511-0o/c, | KonrponbHas pabora
HCIIOIB30BaTh sHanus | 4.6. Brmmonnenue 3aaHuNi
no ¢unancoBoit rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTOUHON
B Pa3IMYHBIX JKU3HEHHBIX | 6.7-6.9. arTecTalun

CUTyalusx

Temwr 7.1, 7.2, 7.3I1-0/c,
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14-71.7

OK 04. D¢ dekTuBHO
B3aMMO/ICIICTBOBaTh U pabOTaTh
B KOJUICKTHBE U KOMaH/Ie

Tema 1.1, 1.2IT-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsr 4.1 - 4.4, 4.5I1-o/c,

TectupoBanue
VYeTHbII onpoc
MareMaTH4eCKUI TUKTAHT

4.6. [IpencraBnenue
Temsr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaToB MPAKTUUECKHX
5,4, 5.5I1-o/c, 5.6. pabor
Tewmer 6.1 - 6.5, 6.6I1-0/c, | KonTpoasHas pabora
6.7-6.9. Brimonnenue 3aJaHuN
Temer 7.1, 7.2, 7.311-0/c, | mpOMEXyTOUHOM
74-7.7 aTTecTaluu

OK 05. OcymectBmsate yctayto | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue

U NMUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYeTHbII onpoc

Ha TocydapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4eCKU TUKTAHT
Poccuiickoit @eneparyu | 2.9. [IpencraBnenue
c y4eToM ocobennocreit | Temwr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB MPAKTUUECKUX
COLIMAJILHOTO 3.7. pabot
U KyJIbTYPHOTO KOHTEKCTa Temer 4.1 - 4.4, 4.5I1-o/c, | KonTponsHas pabora
4.6. Brimonnenue 3aJaHuN
Temor 5.1, 5.2, 5.3[1-0/c, | mpoMe)yTOUHOM
5,4, 5.5I1-o/c, 5.6 aTTeCTaluu
OK 06. ITposiBnsaTs rpaxknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

NaTPUOTUYECKYIO nosunmio, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbIi onpoc
JIeMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTemMaTu4ecKuii TUKTaHT
MIOBE/ICHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaaULIMOHHBIX Temer 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaToB MPAKTUYECKHUX
o0I11eYeNIoBeYeCKuX LEeHHOCTeH, | 4.6. pabot

B ToM uwcie ¢ yderoM | Temsr 5.1, 5.2, 5.3I1-o/c, | KonTponbHas pabota
rapMOHHU3aLHHA 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJlaHui
MEKHAITMOHATBLHBIX Temer 7.1, 7.2, 7.3I1-0/c, | mpOMeXyTOUHOM

Y MEXPEJIUTUO3HbIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTaluu

MPUMEHSITh CTaH/IapThI

AHTUKOPPYIMIUOHHOTO

NOBE/ICHUs

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXpaHEHHIO okpyxaromeir | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHBIN onpoc

cpensl,  pecypcocoepexennro, | Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemaTnueckuii TUKTaHT
MIPUMEHSATH 3HaHus | 2.9. [IpencraBnenne

00 U3MEHEHUN kaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
TIPUHITUTIBI oepexiuBoro | 3.7. pabor

IIPOU3BO/JICTBA, apdextuBHo | Temsr 5.1, 5.2, 5.3I1-o/c, | Konrponbnas pabora

JIEUCTBOBATh B YPE3BBIYANHBIX
CHTyaHHHX

5,4, 5.5I1-o/c, 5.6.
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brimmonnenue 3aJaHul
IIPOMEKYTOUYHON

aTTecTaluu
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