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1. OO61mast xapakTepucTuka paboueit mporpaMmbl 00111€00pa30BaTEIILHOTO
y4eOHOTO TIpeIMeTa

1.1. Mecto npeamera B CTPYKTYpe OCHOBHOM 00pa30BaTelbHON MPOTPaMMBI

OO6mreoOpa3oBaTenbHblii  yueOHbIN mpenMer «MareMaTuka» —SBISETCS
00s3aTeNbHOM  YacThl0  00II€00pa30BaTENBHOIO  LMKJIA  00pa30BaTENIbHOU
nporpamMmbl CIIO mo cnenmaneroctn CIIO 09.02.13 HMaTerpaums pemeHun c
NPUMEHEHUEM TEXHOJOTUN NCKYCCTBEHHOT'O MHTEIICKTA.

1.21lenn w TmIaHUpyeMble pe3yibTaThl OCBOEHUS 0O0IIe00pa30BaATEIHLHOTO
mpeaMeTa:
1.2.1. lenp o61ieo6pa3oBaTeaILHOIO MPEIMETa

ConeprkaHue mporpaMMbl 00111€00pa3oBaTeNbHOrO mpeamMera «MaTemaThkay
HaIpaBJI€HO Ha [JOCTH)KEHHE pE3yJbTaTOB €€ H3YyYEeHHUS B COOTBETCTBHM C
tpedoBanusiMu @I'OC COO ¢ yuetom npodeccruonanbHoi HampaBieHHOCTH OI'OC
CIIO. IlpuopureTHbIMU LEIAMH OOy4YEeHUS MaTeMaTHKe Ha 0a30BOM YpOBHE
SBJISIFOTCSL:

- (popMupoBaHUE LIEHTPATBLHBIX MATEMATHYECKUX MOHATUHN (YUCII0, BEIMYMHA,
reomeTpudeckas Qpurypa, nepeMeHHasi, BEpOATHOCTbh, (PYHKIIHS ), 00€CTICUMBAIOIIINX
IPEEeMCTBEHHOCTh U NEPCHEKTUBHOCTH  MaTEeMaTHYECKOTO  0O0pa3oBaHUs
00yYarOIINXCS;

- TIOJBEJICHHE OOYy4arolUXCsl Ha JOCTYIHOM JUISl HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTeMaTUKHA U OKPY’KAIOIIEr0 MUpa, IIOHMMAaHHE MATEMAaTHKU KAk
gacTu 001IeH KyJIbTyphl YEJIIOBEUECTBA;

- pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroluxcs,
NIO3HABATEJIbHOM  AKTHUBHOCTH, HCCIENOBATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBIIIJIEHUS, UHTEPECA K U3YUEHHIO0 MAaTEMAaTUKH;

- ¢opmupoBanre (PyHKIMOHAIBHON MaTEeMaTHYECKON TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKUE ACIIEKThl B PEAJbHBIX XKU3HEHHBIX CUTYALMIX H
OpyU  U3YYEHUW  JPYTruX  JUCUUIUIMH, TOPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh MX Ha $S3bIKE MATEMaTUKU U CO3[aBaThb
MaTE€MaTUYECKUE MOJIETH, TPUMEHSATh OCBOECHHBIN MaTeMaTUYECKUi anmapar ajs
pelIeHUsT IPAKTUKO-OPUEHTUPOBAHHBIX  3ajady, 3aJad [podhecCHOHATBHON
JeSITEIbHOCTH, UHTEPIIPETUPOBATH U OLICHUBATh ITOJTYYEHHBIE PE3yJIbTATHI.

1.2.2. IInanupyemblie pe3yiabTaThl OCBOCHHSI 0OIe00pa30BaTEIBLHOTO MpeaMeTa B
cootBercTBUM ¢ PI'OC CIIO u Ha ocHoe ®PI'OC COO.

Ocoboe 3HaueHHe mpeaMeT MMeeT NMpu (HOPMUPOBAHWHM M PA3BUTUU OOIIMX U
npoecCHOHATBEHBIX KOMIICTCHITHI:



Koo u IInanupyemsble pe3ynabTaThl OCBOCHHUS NIPEAMETA
HAaMMCHOBAHHC
(bopMHpYEMBIX Obuwe [IpenmeTHbIC
KOMIIETEHI[Hi (JIMYHOCTHBIE U METaNpeIMETHBIC)
OK 01. JlmuHocTHBIE pe3ynbTaThl MoJpKHEI | [IPO1. Bnagenue meTonamu 1oKka3aTeNbCTB,
Bribupats OTpakaTb B YacTU: TPYJOBOIrO | AITOPUTMAMM DEIIEHUS 3a7ad; yMEHHE
CHOCcO0BI BOCIIUTAHMS: (GbopMyIMpOBATE OINPECIIEHUs, AaKCUOMBI U
pelieHns 3a1ad | - TOTOBHOCTh K TPyAY, OCO3HAHME | TEOPEMBI, IPUMEHATH UX, IPOBOJUTH
npogeccuoHalb | IEHHOCTH MacTEpCTBA, | JOKA3ATCIBHBIE PACCYXKIEHUS B  XOJe
HOH TpyAoo0ue; pelIeHus 3a1ay;
JEATEIIbHOCTH - TOoTOBHOCTH K  aktuBHOW | [IPG2. YMeHune omepupoBaTh MOHATHUSMU:
NPUMEHUTENBHO | AEATEIBHOCTH TEXHOJIOTUYECKOH M | CTEeNeHb YMCIa, JorapudM 4ucia; yMEeHue
K  DPaslIM4YHBIM | COUUAIBHON HAIPaBJICHHOCTH, | BBINOJIHATh  BBIYMCICHUE 3HAYCHUH U
KOHTEKCTaM CIOCOOHOCTh UHHUILIMUPOBATh, | IpeoOpa3oBaHus BBIPAKEHUN co
IUIAHUPOBATh M CaMOCTOSITENIBHO | CTEIICHAMMU u norapupmamu,
BBIIIOJIHATH TAKYIO JIEATEIbHOCTD; npeoOpa3oBaHusl  JIPOOHO-pAIIMOHATBHBIX
- HMHTEpeC K pa3iM4yHbIM cdepaM | BBIPAKCHUIA;
npodeccuonanbHoi aesrensHoctd | [IP63. YMeHue omepupoBaTh MOHATHAMU:
- TOTOBHOCTb M CHOCOOHOCTh K | pallMOHAJIbHBIE, UPpalMOHAIIbHBIE,
00pa30BaHUIO M CaMOOOPA30BaHMIO | ITOKa3aTeNbHbIC, CTEIICHHBIE,
Ha IPOTSHKEHUU BCEH KU3HU jJorapu@mMuueckKue, TPUTOHOMETPUUYECKUE
MeranpeameTHble pe3yJIbTaThl | YPaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
JIOJKHBI OTPaXaTh: [1PG5. Ymenue omnepupoBaTh MOHATUSAMHU:
OBnanenne YHHMBEpCAJIbHBIMU | pallMOHaNbHAs (YHKIHMSA, IOKa3aTelbHas
y4eOHBIMU MO03HABATENbHBIMU | QYHKIHS, CTEIEeHHas byHKIMS,
NENUCTBUAMMU: norapupmMuyecKas byHKIMA,
a) 0a30BbIe JIOTUYECKUE IEUCTBUS: | TPUTOHOMETPUYECKUE (PYHKIIMH, OOpaTHbIE
- CaMOCTOSITENbHO (pOpMyNIUpOBaTh | PyHKIUM; YMEHHME CTPOUTh TpaduKu
U aKTyalu3upoBaTh MpoOJieMy, | U3yYeHHbIX  (YHKUUH,  HCHOJIb30BaTh

paccMaTpuBaTh €€ BCECCTOPOHHC,
- YCTaHaBJIMBaTb CyHIGCTBGHHBIfI

NpPU3HAK MM OCHOBAaHUS  JJs
CpaBHEHHUs, KiIaccu(UKALUU U
0000IIEeHMS;

- ONpENEIATh LENH NEATEIbHOCTH,
3aaBaTh IApaMETpPbl U KPUTEPUU
UX JTOCTHKEHUS;

- BBIBIATb 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SIBJIICHUSIX;

- BHOCUTb  KOPpPEKTHBBI B
JEATEIbHOCTbD, OLICHUBAThb
COOTBETCTBUE PE3YJITATOB LETAM,
OLICHMBAaTb PUCKU  IIOCIIEACTBHUU
NEeATEIbHOCTH

- pa3BUBaTbh KPEATUBHOE MBIIICHHUE
MIPU pEUICHUH )KU3HEHHBIX PO0IeM

0) ©0a30BBIC HCCIICIOBATEIBCKHE
JICUCTBUA:
- BJIQJCTh HaBbIKAMH Y4eOHO-

HCCIIEN0BATEIBCKOM M IMPOEKTHOMN
JeATEIbHOCTH, HaBbIKAMU

rpaduKd TPH H3YYEHUH IPOLECCOB H
3aBHCUMOCTEH, TpH pEIIeHHH 3a1ad W3
JIpyruX y4eOHbIX NpPEIMETOB M 3a1ad U3
pearbHON KHM3HH, BBIpaXKaTh (GopMyaMu
3aBHCHUMOCTH MEX/y BeTUUNHAMU;

[TP66. YMeHue pemaTh TEKCTOBBIC 3a1adl
pa3HbIX TUIIOB (B TOM YMCIJIE HA MPOLIEHTHI,
JIOMM ¥ YacTH, Ha JBIDKCHHE, padory,
CTOMMOCTh TOBApOB U YCIyI, HaJoOrH,
3aa9n U3 OOJIACTH YIIPABIICHHS JIMYHBIMH
U CceMeWHbIMU (PMHAHCAMH); COCTaBIAThH
BBIPA)KCHUS, YPAaBHECHUS, HEPABEHCTBA U X
CHCTEMBI 110 YCIIOBHIO 3a/1a41, UCCIIEI0BATh
MOJyYeHHOE  pEIICHHEe ¥  OLICHUBAThH
NPaBIONOI00HOCTh PE3yJIbTATOB;

[1PGY. Ymenue onepupoBaTh MOHATUSAMHU:
TOYKa, MpsMasi, MI0CKOCTb, IPOCTPAHCTBO,

JIBYI'PAHHBIM  YIOJI,  CKpPELIMBAIOIIMECS
IIpsIMBIE, NapajieIbHOCTh u
MEPIEHIUKYIISIPHOCTD MIPSAMBIX U

IUIOCKOCTEH, yTroJI MEXAy NPSAMBIMH, YroJl
MEX/1y NMPSMOM U MJIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PAacCTOSIHUE OT TOYKH 10
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Kon u
HavMEHOBaHHE
(bopMHpYyEMBIX
KOMITETCHITHI

IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA

O6mue
(JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)

IIpenmeTHBIE

paspenieHus mpooeMm;

- CIIOCOOHOCTb M T'OTOBHOCTH K
CaMOCTOSTCIIEHOMY MTOKCKY
METOO0B pemeHI/m HpaKTI/I‘-IeCKI/IX
3a1a4, MPUMEHCHHIO Pa3IHYHBIX
METOJIOB II03HAHHUS;

- BBISIBJISITH MPUYUHHO-
CJIE/ICTBCHHbBIC CBSI3U u
aKTyaJIu3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Yy €€ PEIICHUS,
HaXOJUTh apryMeHTbI TUISt
J10Ka3aTeNbCTBA CBOUX

YTBEPKACHUIA, 3a/1aBaTh MapaMeTpPbl
Y KPUTEPUU PEIICHHUS;

- aHAIM3UPOBATh IOJY4YEHHbIE B
XOZIe PeUIeHHUs 3a1a4H Pe3yIbTaThl,
KPUTHYECKH OLICHUBATh ux
JOCTOBEPHOCTh,  NPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHUSAX;
pazpabarbiBaTh IJIaH  PEIICHUs
npoOJeMbl C  Y4eTOM aHajn3a
UMEIOIUXCS ~ MAaTepUANbHBIX U
HEMaTepUaJIbHBIX PECYpPCOB;

- yMeThb IMEPEeHOCUTh 3HAHUSA B
MO3HABATEJIbHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEICATEIIHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3
pa3HbIX MMPEIMETHBIX 00JIACTEeH;

- BBIOBUTaTb  HOBBIE  HUJEH,
npeagarath OpUTHHAIILHBIC
MOJIXO/IbI M PEIICHHUS

- CTaBUTH MpOOJIEMBI W 3a/ayW,
JOTMYCKAIOIUE CIMOCOOHOCTh WX
UCTOJIb30BAaHUS B TO3HABAaTEIbHOMN
U COLIMAIbHOM MPAKTHUKE
Osnanenue YHUBEPCATLHBIMH
PETYISITHBHBIMU JICHCTBHSIMH

a)  caMoOOpraHM3alus:  JejlaTh
OCO3HAHHBIN BBIOOD,
apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTH 32 PEIICHNE

IUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMU,
paccTosiHue MEXIY IUIOCKOCTSAMMU; YMEHHE
WCIOJIb30BaTh  IPU  pEIIeHUWH  3ajad
U3y4eHHbIE baxTs u TEOPEMBI
IUTAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPY’KAIOIIET0 MHUPA;

[TP610. YMenne onepupoBaTh MOHATHIMH:
MHOTOTPaHHHUK, CEUYEHUE MHOIOI'DAaHHUKA,
Ky0, mapaJuienenumnes, npusma, nupammuiaa,
¢urypa M  TIOBEPXHOCTh  BpallleHUS,
UWIMHIpP, KOHYyC, map, cdepa, cedeHus
burypsl BpalleHus, IJIOCKOCTB,
Kacamomascs cdepbl, HUIUHApPA, KOHYcCa,
iouaib MOBEPXHOCTHU MUPAMHU/IBI,
MpU3MBlL, KOHYCa, UWIMHIpA, IUIOMIAlb
cheprl, 0o0beM Kyba, NPAMOYTOJBHOTO
napajulefienuneaa, MNUPaMHUAbl, PU3MBL,
HWINHIPA, KOHyca, IIapa; yMEHHE
n300paxarhb MHOTOTPaHHUKHU u
MOBEPXHOCTH BpAIICHUS, UX CEUYEHHUS OT
pyKH, c MOMOIIbIO YepTEKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX CPE/CTB;
yMEHHE pacro3HaBaThb CHMMETPHIO B
IPOCTPAHCTBE; yMEHHE  paclo3HaBaTh
MIpaBWJIbHbIE MHOTOIPaHHUKH;

I1P611 YmeHue onepupoBaTh HOHATHSIMHU:
NBUKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢burypsl B MPOCTPAHCTBE; HCIOJIB30BATH
OTHOIIIEHUE IUIOIIAJICH IOBEPXHOCTEH U
00bEMOB MOAOOHBIX (UTYp MPU PELICHUU
3azay;

I1P612. Ymenue BBIYUCIATH
reoMeTpUYECKUe BETUYMHBI (JUIMHA, YTOJl,
oAb, 00beM, IUIONMIAAb TOBEPXHOCTH),
UCIONIb3Ysl  M3yueHHble  (GOpMyJbBl U
METO/IbI;

[1PG13. YMeHue onepupoBaTh MOHATUAMU:
NpsSMOYTOJbHas  CHCTEMa  KOOpJAMHAT,
KOOPJWHATH TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAJSIPHOE IPOU3BEIEHUE, YOl
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOpa Ha YNCIIO0; HAXOIUTh
C  TOMOIIBIO  H3YYEHHBIX  (Qopmyn
KOOP/IMHATbI CepeaUHbI OTpe3Ka,
paccTosiHuEe MEX]y IByMSI TOUKaMU;
[1PG14. Ymenue BbIOMpaTh MOIXOASIIUN
W3YYEHHBIH METOJ JJIsi PELleHUs 3ajaud,
pacmo3HaBaTh MareMaTudeckue (akThl U




Kon u IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA
HAanMMCHOBAaHHEC
(bopMHpYyEMBIX Obmme IIpenmeTHBIE
KOMIICTCHIAIA (JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)
MaTeMaTUYECKHE MOJEIU B IIPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yYMEHHE IIPUBOJUTH IIPUMEPBI
MAaTeMaTHUYECKUX OTKPBITUH POCCHUCKON U
MHUPOBOM MaTeMaTHYECKON HAYKH
OK 02. JInyHOCTHBIE pe3yibTaThl AOJKHBI | [IPO4. YMeHue omepupoBaTh MOHATHAMU:
Hcnone3oBate OTpakaTb B 4YaCTH: LEHHOCTH | (pyHKIuS, HeIpepbIBHAs byHKIHA,
COBPEMEHHBIE Hay4HOTO ITO3HAHUS: IIPOU3BOHAS, nepBooOpasHasi,
CpencTBa - C(OPMHUPOBAHHOCTD | OIPEIEIICHHBIN UHTETpa, yMEHHE
IIOMCKA, AaHAJIM3a | MUPOBO33PEHUS, HaxOJIWUTh IPOU3BOJHBIE DIIEMEHTAPHBIX
u COOTBETCTBYIOLIETO COBPEMEHHOMY | (pyHKIMIA, UCIOJIb3YS CIIPaBOYHBIE
MHTEpPIPETALMU | YPOBHIO  pa3BUTUSA  HAyKH M | MaT€pUaNIbl; HCCIEAOBATb B IPOCTEHUIINX
uHpopMalnuu, U | o0IIeCTBEHHON NPaKTUKY, | clyyasX (QYHKIMM HAa MOHOTOHHOCTb,
WH(POPMALIMOHH | OCHOBAHHOTO HA JTHAJIOTE KYJBTYp, | HAXOAUTh HauWOONbIINE ¢ HAUMEHBINNE
bleé TEXHOJIOIHHU | CIIOCOOCTBYIOLIETO OCO3HAHMIO | 3HaUCHHUs (QyHKUUH; CTpOUTh TIpaduKu
JUIS CBOEr0 MeECTa B IIOJIMKYJBTYPHOM | MHOTOWIECHOB C UCIIOJIb30BAaHUEM alllapara
BBITIOJTHCHMUS MHUDE; MaTE€MaTUYECKOr0 aHalu3a; IPHUMEHATH
3a1a4 MeranpeameTHsle pe3yiabTaThl | IPOU3BOJHYIO IPH pELICHUM 3a1ad  Ha
npo¢ecCUoHalb | JOJKHBI OTPAXKATh: JBUKCHHUE; pears IIPAKTHKO-
HOH OBnanenue YHUBEPCAJIbHBIMU | OPUEHTUPOBAHHBIE 33]]a4l Ha HauOOJIbIINE
JESATEIIBHOCTH y4eOHbIMU IIO3HABATEJIbHBIMU | 1 HAaUMCHBILINE 3HAYCHUS, HA HAXOXKJECHUE
NEHUCTBUAMMU: IIyTH, CKOPOCTU U YCKOPEHHS,

B) pabora ¢ uHbopmaIuei:

- BIIQJICTh HABBIKAMH TOJYYCHHUS
uHpOpMAIIMM W3  UCTOYHUKOB
pasHBIX THUIOB, CaMOCTOSTEIHHO
OCYIIIECTBIISATh  TIOUCK,  aHAJM3,
CHCTEMaTHU3alIUI0 u
WHTEPIPETAIHIO uHpOpMAIUU
pa3IUYHBIX  BHIOB U ¢opMm
MIPEICTABIICHHS,

- CO37aBaTh TEKCTHl B Pa3IUYHBIX
dopmarax ¢ y4eToM Ha3HAUYCHUS
uHpopMauu U LIEJIeBOM
ayJIUTOPHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
MIPEJICTABIICHHS U BU3yaJIH3alliH;

- OUEHHMBAaTh  JIOCTOBEPHOCTD,
JETUTUMHOCTh MH(pOpMauu, ee
COOTBETCTBHE PaBOBBIM u
MOPAIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeicTBa
MH(pOPMAITMOHHBIX u
KOMMYHHUKAIHOHHBIX TEXHOJIOTUH B
peleHuH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX u
OpTaHU3aIMOHHBIX 3aa4 C
co0JIr0JIcHUEM TpeOOBaHMIt

[TP66. YMeHue pemiaTh TEKCTOBBIC 3aa4d
Pa3HBIX THIIOB (B TOM YHCJIE HA MPOIICHTHI,
MO W 4YacTH, Ha JBIDKEHHE, paldoTy,
CTOMMOCTh TOBapOB U YCIYyT, HaJOTH,
3aJla4i U3 O0JIACTH YIIPABJICHUS JIMYHBIMU
U ceMeHHbIMH (PUHAHCAMHU); COCTABISATH
BBIPQKEHUS, YPAaBHEHUS, HEPABCHCTBA M MX
CUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEIOBATh
MOJIyYeHHOE  pelIeHHe W  OICHUBATh
MIPaBIOINOI00HOCTH PE3yIbTATOB;

[TP67. YmeHnue omepupoBaTh MOHSATHSIMH:
cpenHee  apupMETHYECKOe,  MeIuaHa,
HauOOJbIIeE MW HaMMEHBIIEE 3HAYCHHS,
pa3Max, TUCTIEPCHS, CTaHJIAPTHOE
OTKJIOHCHHE YHCJIOBOIO Habopa; yMeHHue
W3BJICKATh, UHTEPIPETHPOBATH
MH(OPMAIIHIO, MPEJICTABICHHY IO B
Tabnauuax, Ha Juarpammax, rpadukax,
OTPaXKAOIIY IO CBOMCTBA peaTbHBIX
MPOLIECCOB ¥ SBJICHMIA, MPEACTABIATH
“HpOpMANMIO C TOMONIBI0 TaOIUI] |
aUarpamMM; HCCIeAOBaTh CTAaTUCTHYECKUE
JTaHHBIC, B TOM YHCJIC C HIPHUMCHCHHUEM
rpadUYecKux METOJOB U DJICKTPOHHBIX
CPE/ICTB;

[1P614. Ymenue BbIOMpATh HOAXOISAILINN
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Kon u IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA
HAanMMCHOBAaHHEC
(bOpMI/IpyeMLIX O6H_II/IC HpCI[MeTHLIe
KOMIICTCHIAIA (JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)
PrOHOMUKH, TEXHUKH | U3yUYEHHBI METOJA JUIsl pelieHus 3aJauyu,
0€30MaCHOCTH, THTHCHBI, | paclo3HaBaTh MaTeMaTH4eckue (akThl U
pecypcocOepekeHusi, MPaBOBbIX U | MaTeMaTHYECKUE MOJEIH B MPUPOTHBIX U
TUYECKHUX HOpM, HOPM | OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
nH(pOPMaLIMOHHON OE30MaCHOCTH; | YMEHHE IPUBOIUTH IPUMEPBI
- BJIAJIETh HAaBBIKAMU | MAaTEMATUYECKUX OTKPBITUN POCCHUCKON U
pacrno3HaBaHUs u 3alIUTHl | MUPOBOM MaTeMaTUYECKON HayKu
uHpopMmanuy, UHGPOPMAITMOHHON
0€30MacCHOCTH JJMYHOCTH
OK 03. JImaHOCTHBIE pe3ynbTaThl A0KHEI | [IPO1. Bragenune metogamu 10Ka3aTenbCTB,
[InanupoBaTh u | OTpakaThb B YacTU: [JyXOBHO- | aJITOPUTMaMU pELICHUS 3a/Jay; YMEHHE
pean30BbIBaTh | HPABCTBEHHOI'O BOCIIUTAHUS: (bopMyIHpOBATH OIPECIICHUs, AaKCHOMBI U
cOOCTBEHHOE - c(OpPMUPOBAHHOCTH | TEOPEMBI, MPUMEHSITh HUX, POBOAUTH
npodeccuoHanb | HpaBCTBEHHOTO CO3HaHMs, | I0Ka3aTeIbHbIE PpACCYKICHUS B  XOJE
HOE U | ITUYECKOTO TIOBEICHUS; pelIeHus 3a1ay;
JMYHOCTHOE - CIIOCOOHOCTh ouenuBarthb | [IP64. Ymenue onepupoBaTh HMOHSATHSIMH:
pasButHeE, CUTYalUIO u OpUHUMATH | QyHKLIHA, HeIpepbIBHAs byHKIHS,
MpeJIPUHUMATE | OCO3HAHHbBIE pelIeHus, | IPOU3BOIHAS, nepBooOpasHasi,
JBCKYIO OPUEHTHPYSCh  HAa  MOpPAJIbHO- | OINpe/IeICHHbIN UHTErpa; yMEHHe
NESTENIbHOCTh B | HDABCTBEHHBIE HOPMBI U LIEGHHOCTH; | HAXOAUTh IIPOU3BOJHBIE 3JIEMEHTAPHBIX
npodeccuoHalnb | - OCO3HaHHWE JMYHOTO BKIaAa B | QyHKUUH, UCIIONB3YS CIPaBOYHbIE
HOU cdepe, | mMOCTpOCHHE YCTOMYMBOIO | MaTepHalbl; HMCCIEAOBaTh B MPOCTEUIINX
HCII0JIb30BaTh Oyay1uiero; ciydasix (QYHKOMM HAa MOHOTOHHOCTH,
3HAHUS IO | - OTBETCTBEHHOE OTHOILICHHWE K | HAXOAUTh HauOONbIINE ¥ HAUMEHBIINE
MPaBOBOM U | CBOUM POIUTENSIM U (WIW) APYTUM | 3HA4YeHHs (PYHKIUH; CTpOUTh TrpaduKu
¢uHaHCOBOH YJIEHAaM CEMbH, CO3/IaHUIO CEMbU Ha | MHOIOUWIEHOB C MCIIOJIb30BAHUEM ammapaTa
IPaMOTHOCTH B | OCHOBE OCO3HAHHOTO TIPUHATHUS | MAaTEMaTHYECKOrO aHaiM3a; MPUMEHSTh
pa3IM4HBIX LIEHHOCTE! CEMEHHOM JKHU3HU B | IPOU3BOIAHYIO
AKU3HEHHBIX COOTBETCTBUM  C  TPAAULIMSIMH | IPU PEIICHUH 3a/1a4 Ha JBU)KCHUE; pellaTh
CUTYaLUsAX Hapoaos Poccuy; [IPAKTUKO-OPUEHTUPOBAHHbBIE 3aJa4d Ha
MertanpenmeTHbie pe3yNbTaThl | HAUOOJBIINE U HAUMEHbBIIINE 3HAYEHUS, Ha
JOJIKHBI OTpaXkaTh: HaXO0XJAECHHUE ITyTH, CKOPOCTH U YCKOPEHUS
OBnanenue yuuBepcanbHbiMu | [IP65. YMmeHue omepupoBarh MOHATHSIMH:

PETYISITUBHBIMU JICHCTBUSIMH:

a) CaMOOPTaHMU3AITHUS:

- CaMOCTOSITENIbHO OCYIIECTBISATh
MO3HABATENbHYIO  JIEATEIbHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh cOOCTBEHHBIC
3a1a4u B o0Opa3oBaTenbHON
NEeSATeIbHOCTH U KU3HEHHBIX
CUTYaIUsX; CaMOCTOSITEIILHO
COCTaBJISITh I1aH pelieHus
npoOJaeMbl C YYETOM HMMEIOUINXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEINIOYTCHUI;
JlaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
c1oco0CTBOBaTh (HOPMHUPOBAHMIO M

panoHanbHas (QYHKIUS, TOKa3aTelbHas
dbyHKIMS, CTereHHas byHKIHS,
norapupmMuyecKas byHKIMA,
TPUTOHOMETPUYECKHE (YHKIIMH, 0OpaTHBIE
GyHKIMH; yMEHHE CTpPOUTHh Trpaduku
W3yYEHHBIX  (YHKIMA,  HCIIOJIB30BaTh
rpaduKd TPH H3YYEHUH IPOLECCOB H
3aBHCUMOCTEH, TpH pEIIeHUH 3a1a4 U3
JApYyruX y4eOHbIX HPEIMETOB M 3a/1ad U3
peabHON KHM3HH, BBIpaXaTh (GopMysiaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMH;

[IP66. YMeHue pemaTh TEKCTOBBIC 3aa4l
pa3HbIX TUIOB (B TOM YMCIIE HA MPOLIEHTHI,
JIOMM W YacTH, Ha JBIKCHHE, padory,
CTOMMOCTh _TOBapOB W YCJIyI, HaJlOTH,
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Kon u IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA
HAanMMCHOBAaHHEC
(bOpMI/IpyeMLIX O6H_II/IC HpC,Z[MCTHLIC
KOMIICTCHIAIA (JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)
MIPOSIBJICHUIO IIUPOKOM SPYAULIMU B | 33J]a4d U3 OOJIACTH YIPaBICHUS JTUYHBIMU
pa3HbIX obiacTsx 3HAHWM, | U CEeMEHHBIMH (UHAHCAMHU); COCTABIATH
IIOCTOSIHHO MOBBIIIATH CBOH | BBIpaXXEHUS, YPABHEHUS, HEPABEHCTBA U UX
00pa3oBaTeNbHBIl W KYJIbTYPHBIH | CHCTEMBI 10 YCIIOBHUIO 33]Ia4H, UCCIICIOBATH
YPOBEHB; [IOJIyYEHHOE  pEIIEHHEe U  OLEHUBATh
0) CAMOKOHTPOJIb: MPaBIONOI00HOCTh PE3yJIbTAaTOB;
HCTIONBb30BaTh mpueMbl pediekcun | [IPO7. YMenune onepupoBaTh MOHATHSIMU:
JUIS  OIICHKM CHUTYyallud, BbBIOOpa | cpeqHee  apudMETHYeCcKoe,  MeIuaHa,
BEPHOT'O PEILICHHS; HauOoJsblllee W HauMEHbIllee 3HAYEHUS,
- yYMeThb OILICHMBaTh PHUCKH U | pa3Max, Jcriepcusi, CTaHJapTHOE
CBOEBPEMEHHO IMPUHUMATh | OTKJIOHEHUE YHCIOBOr0 Habopa; yMeHue
pelIeHus o0 UX CHUKEHUIO; W3BJIEKATb, WHTEPIPETUPOBATH
B) OMOLMOHAJIBHBIM HWHTEIIEKT, | HHOPMAIHIO, MPEACTABICHHYO B
MpeAnoaararoui Tabmuiax, Ha JauarpamMmmax, rpadukax,
c(OpMUPOBAHHOCTD: OTPaXKaKOILYIO CBOMCTBA peanbHBIX
BHYTpEHHEHN MOTHUBAIIMH, | MPOLECCOB U  SIBJICHUMN; MPEICTaBIAThH
BKJIIOYAIOMIEH  CTpeMyieHHe K | MHQOpMAIMI0O ¢ TOMOIIbIO TaOJNHIl W
JOCTIDKEHHIO 1€MW yclexy, | AuarpaMm; HCCIIeI0BaTh CTaTUCTUYECKUE
ONTUMU3M, WHULHAATUBHOCTD, | IaHHBIE, B TOM YHCIE C IPUMEHEHUEM
yMEHHE JeHCTBOBAaTh, UCXOAS W3 | TpadUUYECKUX METOJAOB M JJIEKTPOHHBIX
CBOMX BO3MOXHOCTEH; CPENCTB;
- OMIIATHH, Bktovaronieit | [IP68. YMenue omnepupoBaTh MOHATUSAMHU:
CIOCOOHOCTh MMOHUMATh | CIIYYalHBIA OMBIT W CIIy4ailHOE€ COOBITHE,
HMOLMOHAIBHOE COCTOSIHUE APYTHX, | BEPOSITHOCTD CIYyYaliHOTO COOBITHS; YMEHHE
YUHUTHIBATh ero IIPU | BBIYUCIISATH BEPOSITHOCTh c
OCYIIECTBIICHUU  KOMMYHHKAIUH, | HCTIOIH30BAaHUEM TpaUuecKuX METOOB;
CIOCOOHOCTh K COUYBCTBUIO U | IPUMEHATH  (OPMYJbl  CIOXKEHUS U
CONEPEKUBAHUIO; YMHOKEHHUS BEPOSITHOCTEH,
- COIMATBHBIX HABBIKOB, | KOMOMHATOpHBIE (aKThl U (OPMYJIBI MPHU
BKJIFOYAIOLIUX CIIOCOOHOCTH | PeIICHUH 3a/ay; OICHUBATH BEPOSITHOCTHU
BBICTpanBaTh OTHOIIICHUS C | peaIbHBIX  COOBITHI; 3HAKOMCTBO  CO
IPYTUMH  JIOJbMHU, 3a00TUTHCS, | CIIyYaiHBIMU BEIIMYMHAMU; yMEHUe
MPOSIBJISAITE MHTEPEC W paspemiaTrh | IPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
KOH(ITUKTBI OOJBIIMX  YUCEl B  MPUPOAHBIX U
0OIIECTBEHHBIX ABJICHUSIX;
[1PG14. Ymenue BbIOMpaTh MOIXOASIINN
WM3YYEHHBI METOM ISl PEIICHHS 3aJadyH,
pacmo3HaBaTh MaTeMaTH4eckue (akThl U
MaTeMaTHYEeCKUE MOJENIN B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHHUAX, B HCKYCCTBE;
yMEHHe MIPUBOANTH TIPUMEPBI
MAaTE€MAaTUYECKUX OTKPBITUH POCCHUMCKON U
MHPOBOM MaTEMATHYECKOW HAYKHU
OK 04. JInanocTHBIE pe3ynbTaThl A0KHEI | [IPO1. Bnagenune merogamu 10Ka3aTenbCTB,
DddexTuBHO OTpakaTb B YaCTH: ILEHHOCTH | AITOPUTMAMHU PpELICHHs 3a7a4; YMEHHE
B3aMMOJICHICTBO | HAYYHOTO IMIO3HAHUS: OCO3HaHUE | (HOPMYIHPOBATH ONPEICICHHSI, aKCHOMBI U

BaTh U paboTaTh
B KOJJIEKTUBE U

OEHHOCTH Hay‘-IHOI\/II JACATCIIbHOCTH,
T'OTOBHOCTb OCYIICCTBJIATH

TECOpPEMBI, MPUMCHATH HX, IPOBOJUTH
JA0Ka3aTCJIbHBIC PACCYXIACHHUA B XOIC
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Kon u
HavMEHOBaHHE
(bopMHpYyEMBIX
KOMITETCHITHI

IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA

O6mue
(JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)

IIpenmeTHBIE

KOMaH/JIe

MIPOEKTHYIO U HCCIIEOBATEIIbCKYIO
JESATENIbHOCTh MHAUBUAYAIbHO U B
rpymnie
MeranpeameTHele
JIOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKaTUBHBIMH JE€HCTBUSAMU:
0) COBMECTHAs ICITCIIbHOCTD:

- TMOHMMaTh U  HCIOJIb30BaTh
MPEUMYIIECTBA  KOMAaHJHOM U
WH/IMBUYalIbHOM paldoThI;

- INpPUHMMATh II€JIM COBMECTHOM
NesITeIbHOCTH, OPraHU30BbIBaTh U
KOOpJAMHUPOBATh JEHCTBUS IO €€
JOCTHKEHHIO:  COCTABJIATh  IUIAH
JNEUCTBUN, pacIpenessaTb pOJd C
y4€TOM  MHEHHHl  y4YaCTHUKOB
00CyX/1aTh pe3yIbTaThI
COBMECTHOM palbOTHI;

- KOOPJIMHUPOBAaTbh U BBINOJIHATH
paboTy B YCIOBMSX pEalIbHOIO,
BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILECTBJIATb  IO3UTHBHOE
CTpaTeruyeckoe  IIOBEJACHHUE B
pa3IUYHbIX CUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh
HMHUIMATUBHBIM.

OBnanenue YHUBEPCAIbHBIMU
PEryISITUBHBIMU AEHCTBUSIMU:

T') IpUHATHE ceOs U IPYTUX JOJCH:
- IPUHUMATh MOTHUBBI U apTYMEHTBI
IpyTuX JIIOJEH Tpu  aHalIM3e
PE3yNbTAaTOB AEATEIbHOCTH;

- NIPU3HABaTb CBOE IIPABO U IPaBO
JPYTHX JI0JIel Ha OIIHOKY;

- pa3BHUBAaTh CIOCOOHOCTH MOHUMATh
MU C MO3ULIMHU IPYTOro YeJIoBeKa

pe3yJIbTaThl

peuieHus 3a1ay;

[1P67. YMmeHue onepupoBaTh HMOHATHSIMHU:
cpenHee  apudMeTHUECKOe,  MeJuaHa,
HauOOJblllee M HAaWMMCHBIIEE 3HAYCHHS,
pa3max, Jucrepcus, CTaHJapTHOE
OTKJIOHEHHE YHMCIIOBOIO HAbOpa; yMEeHHE
W3BJIEKATh, WHTEPIPETUPOBATH
uHpOpMaIHIO, IIPE/ICTABICHHYIO B
TabnauIaXx, Ha JauUarpamMmax, rpadukax,
OTPAXKAIOLIYIO CBOMCTBA pEaNBHBIX
MPOLIECCOB U SABJICHWM; IPEACTABIATH
nH(MOPMALIMIO C TIOMONIBIO Ta0ONHIl U
arpaMM; HCCJIEIOBAaTh CTATHCTHUYECKHUE
JaHHbIE, B TOM YHCJIE C HIPUMEHEHHUEM
rpadguyecKkux METOJIOB U DJIEKTPOHHBIX
CPEICTB;

[TP68. Ymenue omepupoBaTh MOHSATHUSIMH:
CIly4yaliHBI OMBIT W CIy4ailHOe COOBITHE,
BEPOSITHOCTH CIIy4aifHOTO COOBITHSI; YMEHHE
BBIYUCIISITH BEPOSITHOCTh c
UCIOJIb30BaHUEM TpaduyecKuX METOJIOB;
OPUMEHATh  (OPMYJBI  CIIOKEHHS |
YMHOKEHUS BEPOATHOCTEH,
KOMOUHATOpHbIE (DaKThl U (OPMYJBI MPH
peuieHny 3aja4y; OLICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO  CO
CIIy4allHbIMHU BEJINYMHAMU; yMeHUue
MIPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
00JBIIMX  YHCEel B  MPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSAX;

[IP614. Ymenue BbIOMpaTh MOAXOISIINI
W3Y4YEHHBI METOJ JJsl PELEHUs 3aJayd,
pacmo3HaBaTh MaTeMaTHdeckue (akThl U
MaTEMaTUYECKHE MOJEIU B IPHUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;
yMEHHE IIPUBOJIUTH MIPUMEPBI
MaT€MAaTHYECKUX OTKPBITUH POCCHMCKON U
MHPOBOM MaTEMAaTHYECKON HAYKH

OK 05.
OcyecTBIsTh
YCTHYIO n
MMHUCbMEHHYIO
KOMMYHHKAIUIO
Ha
roCcy/1apCTBEHHO
M SI3BIKE
Poccuiickoit

JInyHOCTHBIE PE3yNbTAaTHl JOJIKHBI
OTpakaThb B YaCTH: 3CTETUYECKOIO
BOCITUTAHUSI:

- 3CTETUYECKOE OTHOUIEHUE K MUY,
BKJIFOUAsl 3CTETUKY OBITA, HAYYHOTO
U TEXHMYECKOIO0  TBOPYECTBA,
criopta, Tpylda U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIOCOOHOCTh  BOCIPHUHHUMATH

[1PG1. Bnagenre MeTojaMM JOKa3aTEIbCTB,
QIrOpUTMaMHU PELICHHUS 3a/Ja4d; YMEHHUE
(hopMyIIHpOBaTh ONPEICICHUS, AKCHOMBI U
TEOpEMbI, TMPUMEHATh MX, MPOBOJUTH
JIOKa3aTelIbHbIE  PACCYXKICHUS B  XOJE
pelIeHUs 3a1ay;

[TPG6. YMeHue pemath TEeKCTOBbIC 3a7auu
Pa3HBIX TUTIOB (B TOM YHCJIC HA MPOICHTHI,
JIOMM M YacTH, Ha JBWKEHHE, paloTy,
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Kon u
HavMEHOBaHHE
(bopMHpYyEMBIX
KOMITETCHITHI

IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA

O6mue
(JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)

IIpenmeTHBIE

@enepauuu € | pa3aUMYHbIE  BUABI  MCKYCCTBA, | CTOUMOCTh TOBAapOB M YCIyr, HAJIOTH,
y4ETOM TpaJAWIIMM U TBOPYECTBO CBOETO M | 33Jla4d U3 OOJIACTH YHPABJICHUS JTUYHBIMU
0COOEHHOCTEMH JIPYTUX HapoJl0B, OLIYIIATh | U CeMEHHBIMU (UHAHCAMU); COCTaBIATh
COLIMAIIBHOTO Y | SMOLIMOHAJILHOE BO3JICUCTBHUE | BBIPAXKECHHUSI, YPABHEHUS, HEPABEHCTBA U UX
KYJBTYPHOIO HCKYCCTBa; CUCTEMBI 10 YCIIOBHUIO 331a41, UCCIIEI0BATH
KOHTEKCTa - yO@XKICHHOCTh B 3HAYMMOCTH JUIS | MOTYYCHHOE  pEIIeHHe W OIICHHUBATH
JIMYHOCTH u oO1mecTBa | MpaBaONIOA00HOCTh PE3yJIbTATOB;
oTeyecTBeHHOro ¥ mupoBoro | [IPG8. YMenue omnepupoBaTh MOHATHUAMU:
HCKYCCTBA, STHUYECKUX | CIyYalHBIA OIBIT M CIy4ailHOE COOBITHE,
KYJbTYPHBIX TpaauInil U | BEPOSITHOCTH CIIY9aifHOTO COOBITHSI; yMEHUE
HapOJIHOTO TBOPYECTBA BBIYUCIISITh BEPOSITHOCTh c
MeranpeameTHbIe PE3yJIbTAThI | UCIIOJNB30BAHUEM TpaUUECKUX METOJIOB;
JOJKHBI OTpaXkaTh: NPUMEHSTh  (QOPMYJIBI  CIOXKEHUS U
OsnaneHue YHUBEPCAIbHBIMU | YMHOKEHHUS BEPOSITHOCTEH,
KOMMYHHUKATUBHBIMU JICHCTBUSMU: | KOMOMHATOpHbIE (PakThl U (GOPMYIbI MPHU
a) oOmeHue: - OCYILIECTBIATH | pEIICHUH 3a]ay; OLIEHUBATh BEPOATHOCTHU
KOMMYHHMKAIlUd BO BceX cdepax | peaJbHbIX COOBITHH; 3HAKOMCTBO  CO
KU3HU; CITy4yallHBIMU BEJIMYMHAMU; yMEHUue
- pacro3HaBaTh HeBepOalibHbIE | MPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA
cpencTBa  OOIICHMS, TOHUMATH | OOJNBIIUX  YHCET B  NOPHUPOIHBIX H
3HaYEHUE COIMAJIBHBIX 3HAKOB, | OOIIECTBEHHBIX SBICHUSIX;
pacno3HaBaThb npennocsuiku | [IP614. YMeHue BbIOUpaTh MOAXOASIIUI
KOH(IUKTHBIX CUTyaIuin U | U3yYECHHBI METOJ /Ui pEelIeHUs 3aJauu,
CMSITYaTh KOH(IIUKTHI; pacmo3HaBaTh MaTeMaTH4eckue (akThl U
- Pa3BEpHYTO U JIOTWUYHO M3Jararb | MATEMaTUYECKHE MOJEIU B MPUPOIHBIX U
CBOIO TOYKY 3peHUst C | OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE,
HCII0JIb30BaHUEM A3BIKOBBIX | YMEHHE IIPUBOAUTH MIpUMEPBI
CpPEACTB MAaTeMaTUYECKUX OTKPBITUH POCCHMCKON U
MHUPOBOM MaTeMaTHYECKOM HAYKH
OK 06. JInuHOoCcTHBIE pe3yibTaThl A0JkHBI | [IPO1. Bragenne meTogaMu 10Ka3aTenbCTB,
[IposiBnsATH OTpa)kaTh B YaCTH: aNropuTMamMu pELICHHs 3a7a4; YMEHHE
IPaXKJAHCKO- - TPaXIAHCKOTO  BOCHHUTAHUSA: | JOPMYIUPOBATH OMPEACICHUS, AKCUOMBI H
MaTPUOTHYECKY | IPUHATHE TPaJAMIIMOHHBIX | TEOPEMBI, NPUMEHATh UX, MPOBOJIUTH
10 MO3ULINIO, | HAIMOHAJIbHBIX, JIOKa3aTelIbHbIE  PACCYXICHUS B  XOJE
JEMOHCTPUPOBA | 00IIEYEIOBEYECKUX peuieHus 3a1ay;
Th OCO3HAHHOE | T'YMaHUCTUYECKUX u | [IPG6. YMeHue pemath TEKCTOBBIC 3a7auu
MOBEJICHUE  Ha | JIEMOKPAaTUYECKUX LIEHHOCTEM; Pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI,
OCHOBE -IaTPUOTUYECKOT'O BOCIIUTAHMUS: O W 4YacTH, Ha JBIDKEHHUE, paboTy,
POCCUICKHX LIEHHOCTHOE OTHOLIEHHUE K | CTOUMOCTh TOBapOB M YCIyI, HAJIOIH,
JyXOBHO- roCyJJapCTBEHHBIM CHUMBOJIaM, | 33J]a4d U3 O0JIACTU YIpPAaBICHUS JTUYHBIMU
HPABCTBEHHBIX | UCTOPUYECKOMY M HPUPOJHOMY | U CEMEHHBIMH (PUHAHCAMHU); COCTABIATH
LIEHHOCTEH, B | HACIEOUIO, NaMATHHUKAM, | BbIpQXKEHUS, ypABHEHUS, HEPABEHCTBA U UX
TOM 4YHuClI€ C | TpaAulMsaM  HapoJoB  Poccum, | CUCTEMBI 110 YCIOBHUIO 3a1a41, UCCIIEI0BATh
YYETOM JIOCTIKeHHsIM Poccum B Hayke, | MOJIydeHHOE  pELIEHWE W OLEHUBATH
rapMOHM3allMU | UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U | MPaBAONOI00HOCTh PE3yIbTaTOB;
MEXKHALUOHAIL | TPYIE; [1P67. YMmeHue onepupoBaTh HOHATHSIMHM:
HBIX u | MeranpeameTHbIe pe3yNbTaThl | cpeAHee  apu@MeTHyeckoe,  MeauaHa,
MEXPEIUTHO3H | IOJDKHBI _ oTpakaTh: OBnaseHue | HauOosblliee W HaUMEHbIee 3HAYCHUS,
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Kon u
HavMEHOBaHHE
(bopMHpYyEMBIX
KOMITETCHITHI

IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA

O6mue
(JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)

IIpenmeTHBIE

BIX OTHOIIICHUH,
MIPUMEHSATD
CTaHIAPTHI
AHTUKOPPYIILUO
HHOT'O
IIOBEJICHUS

YHUBEPCAJIbHBIMU PETyJIATUBHBIMU
NEUCTBUSAMHM: B) SMOLIMOHAJIBHBIN
WHTEJJIEKT, IIpeIoJIararouii
c(hOpPMHUPOBAHHOCTH:
--CaMOCO3HaHMsI,  BKJIIOYAIOIIETO
CIOCOOHOCTh ~ TIOHMMAaTh  CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHA
COOCTBEHHON SMOLMOHAILHOM
cdepsl, OBITh YBEPEHHBIM B ce0e;

- caMOperyJIUpOBaHMUs,
BKJTFOYAIOIIETO CaMOKOHTPOJIb,
yMeHHe MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTH
aJIaNTUPOBATHCS K IMOIIMOHATEHBIM
M3MEHEHUSIM u MIPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;
- BHYTpEHHEN MOTHBAIIHH,
BKJIFOYAKOLIEN CTpEMJICHUE K
JOCTHKEHHIO LEJIM U  yCHexy,
ONTUMHU3M, WHUIIUATHBHOCTD,
yMEHHE JeiCTBOBATh, HUCXOAS U3
CBOMX BO3MOKHOCTEH;

- SMITaTHH, BKJIFOYAIOIIEN
CIIOCOOHOCTH MMOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE PYTHX,
YYUTHIBATh ero npu
OCYIIECTBJIEHUM  KOMMYHHKAIUH,
CIOCOOHOCTh K  COYYBCTBHIO U
COIIePSIKMBAHMIO;

- COILIMATTBbHBIX
BKJTFOYAIOIIAX CIIOCOOHOCTh
BBICTPanBaTh OTHOIICHHUS C
JIPYTHMH  JIIOJbMH, 3a00THUTKCH,
MPOSIBIISATh MHTEPEC W pa3peliaTh
KOH()JIMKTBI

HaBBIKOB,

pa3max, Jucrepcus, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOIO Habopa; yMeHue
W3BJIEKATh, WHTEPIPETUPOBATH
uHpOpMaLHUIO, IIPE/ICTABICHHYIO B
TabauIax, Ha JauarpamMmax, rpadukax,
OTPAXKAIOLIYO CBOMCTBA pEaBbHBIX
MIPOLIECCOB U SABJICHWM; IPEACTABIATH
nH(MOpPMALIMIO C TIOMONIbIO Ta0ONHIl U
MarpaMM; HCCIEIOBAaTh CTATHCTHUYECKHUE
JaHHbIE, B TOM YHCJIE C HNPUMEHEHHUEM
rpaUyecKkux MeETOJIOB U DJIEKTPOHHBIX
CPEICTB;

[TP68. YmeHue omepupoBaTh MOHSATHSIMH:
CIly4yaliHBI OMBIT W CIy4ailHOe COOBITHE,
BEPOSITHOCTH CIIy4aifHOTO COOBITHSI; yMEHHE
BBIYUCIISITH BEPOSITHOCTh c
UCIOJIb30BaHUEM TpaduvyecKuX METOJIOB;
OPUMEHATh  (OPMYJBI  CIIOKEHHS |
YMHOKEHUS BEPOATHOCTEH,
KOMOUHATOpHbIE (DaKThl U (OPMYJBI MPH
peuieHny 3ajad; OLEHUBAaTh BEPOSTHOCTH
peanpHBIX  COOBITHH; 3HAKOMCTBO  CO
CIIy4allHbIMU BEJINYMHAMU; yMeHue
MPUBOAUTH MPUMEPHI MPOSBICHUSL 3aKOHA
0O0JBIIMX  YHUCEel B  MPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX;

[IP614. Ymenue BbIOMpaTh MOAXOISIIHI
U3Y4YEHHBI METOJ JJsl PELIEHUs 3aJayd,
pacno3HaBaThb MaTeMaTudeckue QaxkThl U
MaTeMaTUYECKHE MOJEIU B IPHUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;
yMEHHE IIPUBOJIUTH MIPUMEPBI
MAaTE€MAaTHYECKUX OTKPBITUH POCCHUMCKON U
MHPOBOM MaTEMAaTHYECKON HAYKH

OK 07.
ConeiicTBOBaThL
COXPaHEHUIO
OKpYKarolein
cpenpl,
pecypcocoepex
€HHUIO,
MPUMEHSITh
3HAaHUA
N3MCHCHUU
KJIMMATa,

00

JIM4HOCTHBIE PE3YyJbTaThl JOJIKHBI
OTpa)kaTh B YAaCTHU: IKOJIOTHYECKOTO
BOCIIUTAHUS:

- AaKTMBHO€ HENPHATUE CHCTBHIA,
IIPUHOCAIIMX BpEI OKpYKAOLIEH
cpene;

- YMEHHE MIPOTHO3UPOBATH
HeOJIaronpusITHbIE 3KOJOTHYECKUE
MOCJEACTBUS  IPEANPUHUMAEMbIX
JIEUCTBUI, IPEOTBPALATh HX;

- paclIMPEHUE ONbITA AEATEIbHOCTH

[1P61. Bnagenre MeTojaMM JOKa3aTEILCTB,
aNropuTMaMH pelIeHHs 3a/ady; yMEHUe
(hopMyIIHpOBATh ONPECIICHUS, aKCHOMBI U
TEOPEMbI, MPUMEHATb UX, HPOBOJUTH
JIOKa3aTelIbHbIE  PACCYXKICHUS B  XOJE
pelleHus 3a1ay;

[1P64. YMmeHue onepupoBaTh HOHATHSIMHM:
byHKIMS, HeTpepbIBHAS byHKIHS,
MPOU3BOHAS, nepBooOpasHasi,
orpeziesIeHHBIN WHTETpal; yMeHHe
HaxO0JIUTh MPOU3BOJIHBIE  AJIEMEHTAPHBIX
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Kon u
HavMEHOBaHHE
(bopMHpYyEMBIX
KOMITETCHITHI

IInanupyeMsble pe3yiabTaThl OCBOCHHUS IPEAMETA

O6mue
(JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)

IIpenmeTHBIE

HIPUHIUIIBL
OepexKIIMBOTO
IIPOU3BOJICTBA,
3¢pPEeKTUBHO
JIENCTBOBAaTL B
Ype3BbIYAHBIX
CUTYyalHAX

9KOJIOTUYECKOI HANIPaBICHHOCTH;
MeTtanpeameTHbie PE3yJIbTATHI
JOJDKHBI — oTpaxartb: OBnajeHue
YHHUBEPCATbHBIMU y4eOHBIMH
MO03HABATEIbHBIMU JCHCTBUSIMHU:
0a3oBbIe HCCIIeIOBATEIIbCKHE
IEUCTBUS:

- pa3pabaThiBaTh IUIAH pEIICHUS
npoOJeMbl C  Y4eTOM aHalnu3a
UMEIOIUXCS ~ MAaTepUANBHBIX U
HEMaTepPHAIbHBIX PECYPCOB;

- OCYIIECTBIISATh
TeJIeHAPaBICHHBIN TTOHCK
MepeHoca CpeACTB H  CIOCOOOB
NEUCTBUS B  TMPOQPECCHOHATBHYIO
cpeny,

- yMeTh TIEPEHOCHTh 3HAHUS B
MO3HABATENBHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEICATEIILHOCTH;
OBnaneHue YHUBEPCATLHBIMH
KOMMYHUKATHBHBIMH JICHCTBUSMU:
0) COBMECTHAs ICITCIIbHOCTD:

- mpemiaraTb HOBBIE TPOCKTHI,
OLICHUBATh HJEU C  TO3UIHNH
HOBH3HBI, OPUTHHAIEHOCTH,
MIPAaKTUYECKON 3HAaYMMOCTH;
Omnanenue YHHBEPCAITLHBIMU
PETYISITUBHBIMU ICHCTBUSIMH:

0) CaMOKOHTPOJIb:

- 1aBaTh OLIEHKY HOBBIM CUTYAIIHIM,
BHOCHUTH KOPPEKTHUBBI B
JeSITENIbHOCTD, OILICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IEIISIM

byHKIUH, UCIIOJNB3YS CIPaBOYHbIE
MaTepHallbl; MCCIEA0BAaTh B MPOCTEHIINX
ciaydasix (YyHKOUM HAa MOHOTOHHOCTH,
HaXOJWTh HauOONbIINE W HAUMEHbIIHNE
3HauYeHHUs (PYHKIUH; CTPOUTH TrpaduKu
MHOTOYJICHOB C MCIIOJIb30BAaHUEM arlnapaTa
MaTEeMaTHYeCKOro aHaiu3a; MPUMEHSTh
MPOU3BOJIHYIO TPH pEIIeHHH 3a7ad Ha
JIBUKECHHE; pemarthb MPAKTHKO-
OpPHEHTUPOBAHHbIC 337]a4d HA HAUOOJIbIINE
Y HauMEHbBIINE 3HAYEHHUS, HA HAXOXJICHHE
MyTH, CKOPOCTH U YCKOPEHUS

[TP65. Ymenue omepupoBaTh MOHSATHSIMH:
panMoHanbHas (QYHKIUS, TOKa3aTesbHas
byHKIMS, CTereHHas byHKIHS,
norapupmMuyecKas byHKIMA,
TPUTOHOMETPUYECKHE (YHKIIMH, 0OpaTHBIE
(GyHKIMH; yMEHHE CTpPOUTHh Trpaduku
U3YYEHHBIX  (YHKIMI,  HCIOJB30BaTh
rpaduKd TPH H3YYEHUH IPOLECCOB H
3aBUCHMOCTEH, MpU pElIeHud 3anad U3
IPYTUX y4eOHBIX TPEIMETOB W 3aJad M3
peasibHOM KHU3HU; BbIpaxaTh (opMyliaMu
3aBHCHMOCTH MEKy BETUYMHAMU;

[IP66. YMeHue pemaTh TEKCTOBBIC 3aadu
Pa3HBIX THUIOB (B TOM YHCJIE HA MPOIICHTHI,
O U YacTW, Ha JBIXKeHue, paboTy,
CTOMMOCTh TOBapOB U YCIYyT, HaJOTH,
3a/la4i U3 O0JIACTU YIPaBJICHUS JIMYHBIMU
U CeMeWHbIMU (UHAHCAMH); COCTABIAThH
BBIPQKEHUS, YPABHEHUS, HEPABCHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 3a/1a4M, HCCIIEI0BATh
MOJyYEeHHOE  pEIICHHEe W  OIICHUBATh
MIPaBION0I00HOCTh PE3yJIbTaTOB;

[1P614. Ymenue BbIOMpaTh MOAXOISIIHI
W3YYCHHBIH METOJ AJsl PEIeHUs 3aJadd,
pacrio3HaBaTh MaTeMaTH4eckue (akThl U
MaTeMaTHYeCKHe MOJAENTU B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHHUSAX, B HCKYCCTBE;
yMEHHe IPUBOIUTH MIPUMEPHI
MAaT€MAaTHYECKUX OTKPBITUH POCCHMCKON U
MHMPOBOM MaTEMAaTHYECKON HAYKH

IIK
dopMUpOBaTh

1.1.

AITOPUTMBI
pa3paboTKu
MPOTPaMMHBIX
MoAayJei B

- CaMOCTOSTETIbHO (OPMYIHUPOBATH
U aKTyaJlu3UpoBaTh  Ipodiemy,
paccMaTpuBaTh BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN
OpU3HAK WM OCHOBAaHUS  JUIs
CpaBHEHMs, Kilaccupukauum U

VMmenns:
- AQHAJIM3UPOBATh TEXHUYECKUE 3aJaHUSI U
BBISBJIATH TPEOOBAHUS K aJITOPUTMaM
3HaHUA:
- OCHOBHEIE
MOCTPOEHHUIO

METOABl U MOAXOABl K
aJIrOPUTMOB (>xagHBIE
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Kom n IImaHupyeMsble pe3yIbTaThl OCBOCHUS IPEIMETa
HAaNUMCHOBAHUC
(bOpMI/IpyeMLIX O6H_II/IC Hpe,Z[MCTHLIe
KOMIICTCHIAIA (JIMTYHOCTHBIE ¥ METAIPEIMETHBIC)
COOTBETCTBUU € | 00OOIICHUS, AITOPHUTMBI, JTMHAMHYECKOE
TEXHUYECKUM - OmpeNeNsaTh LEeTu NeATEIbHOCTH, | IPOrpaMMHUPOBAHHKE, PEKypCUBHBIE
3alaHHEM. 3a/1aBaTh TMapaMeTpbl U KPUTEPHUH | MOJAXOIbI)
UX JOCTHUKEHHUS
ITIK 3.1. | - BBIABIATh 3aKOHOMEPHOCTH H | YMEHUS:
OcymIecTBIATH MIPOTUBOPEYHS B PACCMATPUBACMBIX | - aHATU3WPOBATh 3aJaydl I  BBIOOpA
BBIOOp TOTOBBIX | SBJICHUSX; MOAXOMAIINX TOTOBRIX Mogmened WU,
Moienei - BHOCHUTH KOPPEKTUBBI B | YUUTHIBATh ux OTpaHUYECHUS u
HCKYCCTBEHHOTO | JA€SATENBHOCTD, OIICHUBAThH | BO3MOKHOCTH
HHTEILICKTA. COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATh PHUCKH  IOCIJICJCTBUMA
JeSATeIIbHOCTH;
- pa3BUBaTh KPEaTUBHOE MBITIVICHHUE
P PEIICHUH )KM3HCHHBIX IPOOJIEM
K 3.6. | - BrmageTb HaBBIKAMH Yy4eOHO- | YMEHHUS:
®opmupoBath HCCIIEN0BATEIICKOM M MPOEKTHOH | - DOpMHUPOBATH 3alpOChl IS MOJTYYEHUS
3anpoChI IS | IEATEIIbHOCTH, HaBBIKAMU | TaHHBIX W3 Mozener MU, mpeacraBisTh
paGoTHI ¢ | pazpeuienus npoodem; pe3yJbTaThl B BHUJIE TPahUKOB U TAOIHIT
MCKYCCTBEHHBIM | - CIIOCOOHOCTH M TOTOBHOCTb K

HHTEUVIEKTOM  C
LIENIBIO
BHU3yaJIU3aIiu
JIaHHBIX.

CaMOCTOSTEIILHOMY MTOUCKY
METOJIOB PEIICHUS MPAKTHYECKUX
3aaa4, MMPUMCHCHUIO Pa3IMYHBIX
METOJIOB MTO3HAHHS;

- CcTaBUTh W  (POpPMYyIHUPOBATH
COOCTBCHHBIC 3a7a49u B
00pa30BaTEeNbHON NIEATEIBHOCTH H
YKM3HEHHBIX CHTYaIHSIX

11




2. CTpykTypa u cofiep>kanue yueOHOro mpeamera

2.1. O6bem yuebHOrO mpeamMeTa 1 BUAbl yaeOHOM padoThI

Bun yueGHO# paboTh

O0BeEM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOI 0 peaMeTa 330
B TOM UUCIJIE:

1. OcHoBHOE coep:kaHue 270
B TOM YUCIIE:

TeopeTuiyeckoe o0yueHue 186
MPAKTUYECKHUE 3aHSITUS 60
KOHTPOJIbHBIE pabOTHI 24
2. llpodeccnoHaILHO OPHUEHTHPOBAHHOE CO/IEP:KaHUE 40
B TOM YUCIIE:

TEOpPETHYECKOE 00yUeHHe 24
MIPAaKTUYECKUE 3aHATUS 16
IIpomeskyTounas arrecrauuss B ¢popMme auddepeHUMPOBAHHOIO 2
3a4yeta (1 cemecTp)

IIpomexyTounas arrectanus B ¢popme 3k3aMeHa (2 cemecTp) 18




2.2. TeMaTHdecKui IJIaH U cojiep kaHue 0011e00pa3oBaTeIbHOTO IIpeaMeTa

Konger
KOMIIETEHITHH,
O6weM | GopMHPOBAHUIO
HaunmenoBanue Coneprkanne yuyeOHOro Marepuaia u GopMbl 5 KOTOPHIX
pasnenos, TemMm OpraHu3alMH JIeITeIbHOCTH CTYJICHTOB
gacax | cmocoOCTBYeT
3JIEMEHT
MIPOrpPaMMBbI
I 2 3 4
Pa3znea 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 16 OK 01.
Tema 1.1. CoJepxaHne yaeOHOr0o MaTepHraia 2 OK 02.
lens wu 3amaum | Ilens ¥ 3agaud MaTeMaTUKd [PU  OCBOCHUH OK 03.
MaTeMaTHKU TIPH | CIIELUATbHOCTH. ba30Bble 3HAaHMA M yYMEHHS 110 OK 04.
OCBOEHHMHU MareMaTHKe B MPO(ECCHOHATBHONW M B MMOBCEIHEBHON OK 05.
CIIEIUATBbHOCTH. NEATEIIbHOCTH. MHO0KeCTBO, orepanun HaJ OK 06.
MHosxecTBa U | MHOXECTBaMH, JIHarpaMMbl Diinepa-Benna. OK 07.
noruka. Yucna u | Mcnonb3oBaHue TEOPETUKO-MHOKECTBEHHOIO amapara IIK1.1.
BBIYUCIICHHUSI. JUISI OMHCAHMSI PEATbHBIX IPOLECCOB M SIBICHUIM B IK 3.1.
npodeCCHOHAIBHOM AEATENLHOCTH, [IPH PEIICHUH 3a1a4 IIK 3.6.
U3 JAPYruxX AUCHMILTUH. HaTypasilbHbIE W 1IeTbie Yucia.
[Ipu3Haku neauMOCTH 1ENbIX 4Yuced. PanroHanbHBbIE 2
gucna. OOBIKHOBEHHBIE W JICCATUYHBIE  JpOOH,
MPOIICHTHI, OCECKOHEYHBIC TMEPUOIUYECCKUE JTPOOH.
ApudmeTnueckue  omepanud ¢ palMOHAIbHBIMU
YHuCllaMi, MpPeoO0pa30BaHUS YHCIOBBIX BBIPAKECHHIA.
JleicTBUTENIbHBIC 4uCia. PannonanbHbie 51
UppalroHalbHbIe yncia. ApudmMeTnyeckue onepamnmu ¢
JNENUCTBUTEIIbHBIMU YUCIIAMU. [Tpubnmxénnpie
BBIYMCIICHUS, IPaBUJIa OKPYTJICHUS, PUKUIKA U OLIEHKa
pe3yJIbTaTa BRIYUCICHUN
B ToM uncre npakTU4ecKuX 3aHIATUN -
Tema 1.2. CoJepxaHue yueOHOro MaTepHuaia 2
Bxonnoit He npexycmotpeHo -
KOHTPOJTh B ToM uncie npakTU4eCKUX 3aHATUN 2
KoutponpHast pabora Nel «IloBTOopeHme Kypca )
MaTEeMaTHUKU OCHOBHOM HIKOJIBI»
Tema 1.3. Cojeprkanne yueOHOro MaTepuaia 2
ToxnaectBa u | ToxmectBa ©  TOXACCTBEHHBIE  MPeoOpa3oBaHUS.
TOX/IECTBEHHBIC VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne
npeoOpa3oBaHusl | HepaBeHCTBA. MeETOJ MHTEPBAIOB. PellicHHE LEIBIX H
YpaBHeHus, JNPOOHO-pallMOHAJIBHBIX YPAaBHEHMM M  HEPAaBEHCTB.
HepaBeHCTBA U UX | [IpuMeHeHue ypaBHEHHI M HEPAaBEHCTB K PEHICHHUIO )
CHUCTEMBI MaTeMaTHYeCKUX 3aJ1a4 1 3aj1a4 U3 pa3InuHbIX o0jacTen
HAayKd U peanbHOU ku3HU. CHCTEMBbl U COBOKYITHOCTHU
paIMoOHaIbHBIX ypaBHEHWH W HepaBeHCTB. CHCTEMBI
TUHEHHBIX ypaBHeHUH. Perenne npukiaaHbIX 3a7ad C
TMOMOIIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH
B ToM uncie npakTH4ecKUX 3aHITUH -
Tema 1.4. IIpodeccnoHabHO OPUEHTUPOBAHHOE COAEPKAHUE 2
IIporeHTHEIC He npetycmMoTpeHo -
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BBIYUCIIEHUS B | B TOM unciie nmpakTUYeCcKuX 3aHATUN 2
npOoQeCcCHOHANBH | [IpakTnueckoe 3amsTHe «IIPOIEHTHBIC BHIYNCICHHS B
bIX 3aJ1a9ax PO eCCUOHABHBIX 3a71a4ax)» 2
Tema 1.5. Coneprxkanne y4eOHOT0 MaTepuana 2
ITocnenoBarenbHO | [TocmenoBaTEIBHOCTH, CIIOCOOBI 3a1aHnA
CTHU U IIPOIPECCUH | TOCIEeA0BATEIbHOCTEH. MoOHOTOHHBIE

IIOCJIEI0BATEIILHOCTH. Apudmernueckas u

reoMeTpuueckas nmporpeccuu. beckoneuno yObiBaromas ’

reomeTrpuueckas mnporpeccus. Cymma O€CKOHEUHO

yObIBaromieil reomerpuueckoi mporpeccun. dopmyia

CJIOKHBIX MPOLEHTOB. Mcnonp30BaHue nporpeccuu Ass

pelIeHusl peasibHbIX 33Ja4 MPUKIIATHOTO XapaKTepa

B TOM uncne npakTU4eCKuX 3aHATHN -
Tema 1.6. Copepxanne yaeOHOT0 Marepuaa 6
OyHxumun U | OyHKOMsi, crnocoObl 3amanus QyHKOuH. [ padux
rpaduKu ¢byuknun. B3aumbo oOpartnbie (yHkuu. OO6nacTh

OTIpeIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH ¢yHkimu. Hymm

¢byukaun. [IpomMexxyTKu 3HaK MOCTOSHCTBA. YETHBIE U 4

HeuétHble QyHKIuH. Cxema uccienoBaHue (YHKIINH,

noctpoeHue rpaduka QyHKIUH, YTeHHE Tpaduka

dbyHKIHH, TpeodpazoBaHue rpaduka GyHKIHUH

B TOM unciie NpakTUYECKUX 3aHSATUI 2

[TpakTuueckoe 3anaTue «ODyHKIUU U TPAPUKN» 2
Paznen 2. Crenenu u kopuu. CtenenHasi pyHKuusi 18 OK 01.
Tema 2.1. CoJepxaHne ydeOHOT0 MaTepHraia 2 OK 02.
KopeHb n-oii | [loHsiTHE KOpHS N-Oi CTENEHH W3 JEHCTBHUTEIHLHOTO OK 03.
CTEIEHH. yucina.  ApUPMETHUYECKMH  KOPEHb  HATypajbHOM ) OK 04.
Apudmerndeckuil | crenenu. JIeicTBuUsI ¢ apru(PMETHUCCKUME KOPHIMH N—0i OK 05.
KOPEHb n—oil | crenenu OK 06.
CTEINCHH B TOM umcIe IPaKTHYECKUX 3aHATUH - OK 07.
Tema 2.2. Coneprxanne y4eOHOr0 MaTeprasa 2 TIKT.1.
Crenenu. Crenenp c nensiM nokazarenem. CranmapTHas dopma TK 3.1.
CranpaptHas 3allUCU  JEUCTBUTEIBHOTO 4Hcia. Mcrooiln3oBaHHE 1K 3.6.
(I)OpMa 3aIlMCH | [TIOAXOAAIIeH q)opMH 3allUCU JEUCTBUTEILHEIX YHCET
JEUCTBUTEIBHOTO JUIsl pelIeHUs NpaKTHYECKMX 3a7ad M NpeICTaBJICHUA 2
qucia nmaHablX. CrereHp C panroHaJIbHBIM  ITOKa3aTCICM.

CpoiictBa ctenenu. IIpeoOpa3zoBaHue BbIpaXEHUIA,

CoJIeprKalliX CTENEeHH C PallMOHAIBHBIM TOKa3aTelleM

B TOM yncie npakTM4eCKuX 3aHATUN -
Tema 2.3. Cojepkanne yueOHOro MaTepuaia 2
[TpeoGpazoBanue | He mpeaycMOTpeHO -
BBIPAKEHUI ¢ | B TOM yncne npakTU4ECKUX 3aHATHN 2
ACHCTBUTEIIBHBIM IIpaktnueckoe  3amsatue  «llomsatme cremenun ¢
ITOKa3aTeIEM NeCTBUTENBHBIM  MOKa3aTeneM.  IIpeoOpas3oBanue 2
CTENEHU BBIPAKEHUID
Tema 2.4. CoJepkaHre yueOHOro MaTepuaia 2
Crenennas CrenenHass (yHKIOUS C HATypalbHBIM W EJIBIM
byHKIMSA nokaszareneM. EE& cBoiictBa u rpaduk. CpoiicTBa u 2

rpaduK KOpHs N-OW CTEIECHH

B toMm uncne MPaKTHUYCCKUX 3aHATHH
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Tema 2.5. Cojeprkannie yueOHOro MaTepHuaia 2
HppaunonaneHble | PaBHOCUIBHOCTD HUPPAMOHAIBHBIX YpaBHEHUU. )
YpaBHEHHUSI MeTo1bl UX peIICHHS.
B TOM unciie mpakTHUYECKUX 3aHATHI -
Tema 2.6. Cojnepxanne yaeOHOT0 MaTepuaia 2
WNppanuonaneusie | He npexycMoTpeHO -
YpaBHCHUSI B ToM umncie npakTHYeCKUX 3aHSTHI 2
IIpaktnueckoe 3aHsaTHe «Pemenue uppanuoOHaIbHBIX )
YpPaBHEHUI»
Tema 2.7. Cojepkannie yueOHOro MaTepuaia 2
HppanuonansHeie | MppalrroHanbHble HEPaBEHCTBA. METOIBI UX PEIICHUS 2
HepasercTsa B TOoM umclie mpaKTUYECKUX 3aHATHI -
Tema 2.8. CoJepxaHne yaeOHOT0 MaTepHraia
Hppanuonanbuele | Pemenue nppanoHaIbHBIX YPaBHEHUH U HEPABECHCTB
ypaBHEHUS -
1 HepaBEHCTBA B ToM uuce npakTHYeCKUX 3aHATUN -
Tema 2.9. CoJepxaHne y4eOHOr0 MaTepHraa 2
[Ipumenenue He npenycMmoTpeHo -
CBOMCTB B TOoM uncie npakTUYeCKUX 3aHATUI 2
CTEIICHHOMH Konrponsnass pabora Ne2 «CremeHn U KOpHH. )
yHKIMHN CrenecHHast YHKIIHS
Pazaea 3. Iloxka3areabHast GQyHKIIHS 14 OK 01.
Tema 3.1. Coneprxkanre yu4eOHOro MaTeprasa 2 OK 02.
[MokaszarensHast IMTokasarenbHas GYHKIWsI, €€ CBOMCTBA M rpauK 2 OK 03.
byHKLu, ee | B ToM umcIe MpaKTUYECKUX 3aHATHH i OK 04.
CBOMCTBa OK 05.
Tem 3.2. Coneprkanrie yueOHOro MaTepuaa 2 OK 06.
[MokasarenbHas I[MokasaTtensHas GyHKIMS, €€ CBOWCTBA U rpadyK 2 OK 07.
byHKIHSA, ee | B ToM yucie npakTU4EeCKuX 3aHATUN HKI.1.
CBOWCTBA ) IK 3.1.
Tema 3.3. Cogepxanue y4eOHOro MaTepuaa 2 IIK 3.6.
ITokazatenbHbIe He npenycmoTrpeno -
YpaBHEHUS B TOoM unce npakTHUYECKUX 3aHATHI 2
[IpakTueckoe 3anHsTue «PellleHHe TOKa3aTEIbHBIX )
ypaBHEHUI»
Tema 3.4. Coneprxkanue yd4eOHOro MaTepuasa 2
[TokazaTenbHbIC [Toka3zaTenpbHbIC HEPABEHCTBA 2
HEpPaBEHCTBA B TOoM umclie mpakKTUUYECKUX 3aHATHI -
Tema 3.5. CoJnepxanne y4eOHOT0 MaTepHraia 2
CucremMbl Cucrembl nokasatenbHbIX ypaBHeHUH. [loka3zarenbHbie
MOKa3aTeIbHBIX ypaBHEHUS U HEPABEHCTBA
YPaBHEHUI B TOM uncie npakTHYECKUX 3aHATHIA -
Tema 3.6. Copep:xanne yueOHOT0 MaTepuana 2
I[TokazarenbHbIE Cucrempl noka3aTeNbHbIX ypaBHeHUM. [lokazarenbHble )
YpaBHEHHUS U | ypaBHEHUsS U HEPABEHCTBA
HEPaBCHCTBA B TOM uncie npakTHYECKUX 3aHATHIA -
Tema 3.7. Coneprkanre yu4eOHOro MaTepraa 2
Pemenue 3anay. He npeaycmotpeno -
IloxazarenpHas B ToM uncie NpakKTUYECKUX 3aHATHH 2
byHKIHS KonTponbnas paborta Ne3 «IlokazarenpHast QyHKIMD 2
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Pa3nen 4. Jlorapu

mbl. Jlorapugmmnueckasi QyHKuus

28

Tema 4.1. CoJzeprxanue y4eOHOr0 MaTepHraia 2
Jlorapupm uymcna. | Jlorapupm umcnma. JlecATHUHBIE U HaATypaJbHBIN )
JlecaTnaHbIi u | Jorapudmpl

HaTypaJIbHbIN B TOM uncne npakTU4EeCKUX 3aHATHN

TorapudMsI i
Tema 4.2. ConeprkaHue yu4eOHOro MaTepuasa 2
Jlorapudm ymcna. | He npegycMoTpeHo -
Hecsatnunpiit u | B TOM yncne npakTHYeCcKuX 3aHITHI 2
HaTypaJbHbIN [IpakTrueckoe 3aHATHE «Jlorapudm 4yucoa. 5
norapudmsl JlecsITHUHBIN U HATYPaJIbHBIN JTOTapru(pMbD»

Tema 4.3. CoJnepxanne yaeOHOr0 MaTepHraia 2
CaoiicTBa [IpeobpazoBanue BBIPAKECHUH, coaepKalux )
JorapudMoB. Jorapudmbl

Oneparus B TOM yncne npakTU4EeCKuX 3aHATUN

norapuMUpPOBaH -
usi

Tema 4.4. CoJepxaHue ydeOHOr0 MaTepHraia 2
CaoiicTBa IIpeobpa3zoBanue BBIPAKCHU, coaepKaImux )
JorapudMoB. JoraprudMbl

Onepanus B TOM yncne npakTU4EeCKuX 3aHATHN )
MOTEHIIUPOBAHMS

Tema 4.5. Cojepxkannie yueOHOro MaTepHraia 2
CBoiicTBa He npenycmoTtpeno -
norapudmoB. B TOoM uncie npakTHYeCKUX 3aHATHI 2
IIpeobpasoBanne | [IpaxTuueckoe 3aHATHE «IIpeobpazoBanue
HOFaPH(bMPfquKHX J0rapu()MUUECKUX BBIPAXKEHHI» 2
BBIPAKEHUI

Tema 4.6. CoaepxaHue yueOHOr0 MaTepHuaja 2
Jlorapudpmuuecka | Jlorapudmudeckas GpyHkuus, e€ cBoicTBa u rpaduk 2
1 QyHkuus, ee =

CBOHCTEL B TOM uncne npakTU4EeCKUX 3aHATUN -
Tema 4.7. Cojneprxanne yaeOHOT0 MaTepuaia 8
Jlorapudmunuecku | JlorapudMuuecKue ypaBHEHHs 1 HEPaBEHCTBA 8
€ YpaBHCHUA U | B ToM ymucie NpakTHYECKUX 3aHATHI )
HEpaBEHCTBA

Tema 4.8. Cojneprxanne yaeOHOT0 MaTepuaia 2
Jlorapupmuyecku | He mpeaycMoTpeHo -
e ypaBHCHHUS, | B ToM 4ynclie NpaKTHYECKUX 3aHSITHM 2
HEPaBCHCTBA U | [IpakTiueckoe 3ansitue «Pemenune morapudmuaeckux
CHUCTCMBI YpPaBHEHUI U HEPABEHCTBY b
norapumMuyecku

X YpaBHEHHUH

Tema 4.9. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHNUE 4
Jlorapudmer B | [I[pumenenune  norapudma. Hcropust  pasButus
IpUpoae u | matemaTuku. Jlorapudmuueckas cnupanb B MPUPOJE.
TEXHHKE Ee wmaremarnueckue  cBoiictBa. Mcnosib3oBaHue 4

rpaduKoB (QyHKUIUI U1 MCCIIEIOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IPH pPEIICHUU
3aJa4 U3 pa3IMYHbIX 00JacTell HAYKU U peasibHOM XKU3HU

B TOoM uncie npakTH4eCKuX 3aHATHI

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
I1K1.1.
MK 3.1.
IIK 3.6.
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Tema 4.10. Cojeprkannie yueOHOro MaTepHuaia 2
IIpumeneHune He npeaycmotrpeno -
norapudmon K | B TOM 4nciie npakTHYeCKUX 3aHITHI 2
PCIICHHUIO 3a1a4 KonrtponbHas pabora Ned «JIorapugmsr. )
Jlorapudmuueckasi QyHKITUSI»
Paspen 5. IlpsiMble U JIOCKOCTH B POCTPAHCTBE 20 OK 01.
Tema 5.1. CopepxaHue yueOHOro MaTepHuaja 2 OK 02.
IToBTOpEeHnE OcHoBHble QUTypbl, (HaKTHI U TEOPEMbI IIIAHUMETPUU. OK 03.
TJIAaHUMETPUH. OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, mpsmas, OK 04.
OcHOBHbIE IUIOCKOCTB, IIPOCTPAHCTBO. [Tonsitne 00 2 OK 05.
MIOHSATHUSA AKCHOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUH: OK 06.
CTEpeOMEeTpUHn AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX OK 07.
B TOM 4ncne npakTU4eCcKuX 3aHATUN - 11__1[115 g 11
Tema 5.2. CoJzeprkaHue y4eOHOr0 MaTepHrajia 2 MK 3: 6:
[Ipsambie 1 | B3auMHOE pacrosioKeHue NpsMbIX B MPOCTPAHCTBE:
IIJIOCKOCTH B | mepeceKaroluecs, napajjieibHble U CKPEIIMBAIOLINECS
MIPOCTPAHCTBE. npsimbie. [lapanenbHOCTh MNPSIMBIX W TIJIOCKOCTEH B
[TapannenbHOCTE | IPOCTPAHCTBE: MapaJlIeIIbHbIE MPSMBIC B IIPOCTPAHCTBE, 2
OpAMBIX, MNPSAMOH | MApaUIeTbHOCTh  TPEX  TPSIMBIX, [MAPAILICIBHOCTH
U IUJIOCKOCTH NpsAIMOM M TIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMHU, YTOJI MEXKy MPSAMBIMU B IPOCTPAHCTBE
B TOM uncle NpaKTHYECKUX 3aHATHI -
Tema 5.3. CoJiepkaHne ydeOHOr0 MaTepHuaia 2
VYron mexay | [TapamiensHOCTD IJIOCKOCTEM: rapajiebHbIe
JIBYMsI TPSMBIMH. | TUIOCKOCTH, CBOWCTBAa TMapajuIeIbHBIX IIJIOCKOCTEH.
[TapamnensHocTs | [IpocTeiimme [IPOCTPAHCTBEHHBIC ¢burypsr Ha 2
IJIOCKOCTEM. IUIOCKOCTH:  TeTpa’Ap,  KyO,  mapaiienenumnes,
Terpas>np U | IOCTPOCHHUE CEUCHUI
napajuiesienunesl | B ToMm yucie NpakTUYECKUX 3aHATHI -
Tema 5.4. Cojnepxanne yaeOHOT0 MaTepuaia 2
IIpsameie u | He npeaycMoTpeHo -
IIJIOCKOCTH B | B TOM 4ncCIie IPaKTHYECKUX 3aHATUI 2
OPOCTPAHCTBE. [Ipaktuueckoe 3ausitue «Pemenune 3amay. AKCHOMBI
[TapannensHOCTh | crepeomerpu. [TapamienbHOCTh IPSIMBIX M ITIOCKOCTEN
HNpSAMBIX, TMPSAMON 2
u MJIOCKOCTH,
TJIOCKOCTEN
Tema 5.5. Coneprxanne yaeOHOT0 MaTepuaia 2
ITepnenaukyisaps | [leprneHauKyIsspHOCTh IPsAMOi1 u IJIOCKOCTH:
OCTb IPSAMBIX U | MEPIICHIUKYJSPHBIE TIPSMbIE B MPOCTPAHCTBE, MPSIMBIC
IJIOCKOCTEM napajieJbHble ¥ NEPHEHANKYJSPHbIE K IUIOCKOCTH, 2
MPU3HAK TEPIECHIUKYISIPHOCTH TPSIMON U TUIOCKOCTH,
TeopeMa O IPsIMOI MEePIEeHIUKYJISIPHOU MIIOCKOCTH
B ToM umcie npakTHYeCKUX 3aHSTHI -
Tema 5.6 Cojepkanrie yueOHOr0 MaTepHraia 2
Vsl MEXIY | YT0a MeXay IpsMOil U IIIOCKOCThIO, [leprienuKysp u
MPSIMBIMU U | HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO TIIOCKOCTH,
IJIOCKOCTSIMU paccTosiHue OT MpPsSMOM 10 IJIOCKOCTH, IPOEKIUs 2
¢urypel Ha  MIOCKOCTb.  Teopema 0  TpEx
NepIeHIUKYIsIpax
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B ToM umcie npakTUYeCKUX 3aHATUI

Tema 5.7 Coneprxkanue y4eOHOT0 MaTeprasa 2
YTl MEXAY | He npenycMOTpeHO -
TIpAMBIMH "' B Tom umcie npakTHUeCKNX 3aHsTHIt 2
MJIOCKOCTSIMU
[IpakTrueckoe 3aHATHE «Pemenue 3a1ad4.
[lepneHIUKYIAPHOCT MPSMOM M IIJIOCKOCTU. YTOI 2
MEKTy NPSIMOM U TIJIOCKOCTBIOY
Tema 5.8 Coneprxanue yueOHOro MaTepuasa 2
ABYTPaHHBIH YTOM. 'Yy g pocTpaHcTBe: ABYTpAHHBI yroil, JMHEHHbI
HCPHCHI[HKYMPQH yroa  JIByrpaHHoro  yria.  [lepneHIuKyssipHbIe )
OCTB IUIOCKOCTEN | jockocTH. I[IpusHak TIepIEH UKy IAPHOCTH
IJIOCKOCTEN. JloKa3aTesnbCTBO.
B ToMm uncie mpakTU4eCKUX 3aHATUN -
Tema 5.9. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP:KAHNE 2
[Ipsameie U | PacnonoxkeHue npsMbIX U INIOCKOCTEN B OKPYKAOLIEM
IIOCKOCTH B | Mupe (MPUPOJAE, UCKYCCTBE, APXUTEKTYpe, TEXHHKE). 2
MPaKTUYECKHUX PenieHue npakTMKO-OPUEHTUPOBAHHBIX 33124
3aJ1adax B TOM unciie mpakTUUYECKUX 3aHATHI -
Tema 5.10. Cojnepxanne yueOHOT0 MaTepuaia 2
OcHOBHbIE He npeagycmotrpeno -
MIPOCTPAHCTBEHHBI | B TOM Unce NPAKTUYECKHUX 3aHITHI 2
¢ ¢urypsr u ux | Konrponsnas pabora Ne5 «IIpsmble M ILIOCKOCTH B
B3aUMOPACIIONIOK | [IPOCTPAHCTBEN 2
eHue
Pasnen 6. OcHoBbI TpUuroHomerpun. Tpuronomerpuyeckue PyHKIUH 38 OK 01.
Tema 6.1. Coneprkanue yudeOHOro MaTepuasa 2 OK 02.
OCHOBBI Paguannas Mepa yria. [T0BOPOT TOYKHM BOKPYT Havaja OK 03.
TPUTOHOMETpUH | koopauHaT. OnpesieneHne CHHyca, KOCHHYCa, TAHTeHCa ) OK 04.
U KOTAaHTeHCAa. 3HAKM CHHYyCa, KOCHHYyCa, TaHIeHCa U OK 05.
KOTaHI'€HCAa [0 YETBEPTSIM OK 06.
B TOM uHcIle IPaKTHYECKUX 3aHATHIH - OK 07.
Tema 6.2. ConeprkaHue yue6GHOro MaTepuana 2 HK1.1.
OcHoBBI He npenycmoTrpeno - HK 3.1.
TPUTOHOMETPUU B ToM umncie npakTHUYeCKUX 3aHSTUI 2 1K 3.6.
[IpakTrueckoe 3aHsITHE «3aBUCUMOCTD MEXTY CHHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO W TOTO 2
Ke yriay
Tema 6.3. Cojnepxanne yaeOHOT0 MaTepHraia 2
OcHoBHbIE [IpeoOpa3oBanne TPUTOHOMETPUYECKHX BbBIPAKECHUH.
Tpuronomerpuuec | OcHoBHble TpuUroHoMeTpudeckue (opmynbsl. CuHyc, )
KHE TOXKIECTBA KOCHHYC, TAHT'€HC M KOTAHT€HC YTJIOB 0. U - 0. DopMyIibl
MIPUBEICHUS
B ToM umcie npakTUYeCKUX 3aHATUH -
Tema 6.4. CoJiepkaHne y4eOHOr0 MaTepHraa 2
OcHoBHbIE [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHHI.
TpuroHoMerpuyec | OcHOoBHBIE TpUTrOHOMeTpuueckue popmysnsl. Cymma u
KM€ TOXKIECTBA pazHocTh cuHycoB. Cymma M pPa3sHOCTh KOCHHYCOB. )

Cunyc ¥ KOCHHYC JABOMHOro yria. ®DopmyJibl
MOJIOBUHHOTO yTiia. BhipaxkeHne TPUrOHOMETPUUYECKUX
GyHKIIMH  4Yepe3 TaHIEHC TOJOBHHHOIO apryMeHTa.
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[IpeobpazoBanus CYMMBI TPUTOHOMETPUUECKUX
(GYHKIMA B IPOU3BEACHUE M TIPOU3BEACHUS B CYMMY

B ToM umncie npakTUUYeCKUX 3aHATUI

Tema 6.5. CoJepxaHre y4eOHOT0 MaTepHraia 2
OcHOBHbIE He npexycmotpeno -
TPUTrOHOMETpUYEC | B TOM unciie TPaKTUYECKUX 3aHITHI 2
KHC TOXKICCTBA [IpakTuueckoe 3anarue «IIpeoOpazoBaHus MPOCTENUIITNX )
TPUTOHOMETPUUECKUX BBIPAKEHUIN
Tema 6.6. CoJnepxanne ydeOHOT0 MaTepHraia 2
ITepuoanueckue OyHKIUS. [Tepuonnueckue GbyHKIUY.
GyHKIHH. Tpuronomerpuueckue GyHKIMH, WX CBOWCTBA | 2
Tpuronomerpuue | rpaduku
ckue (QyHKIUH B ToM umcie npakTHYeCKUX 3aHSTHI -
Tema 6.7. Cojneprxanne yaeOHOT0 MaTepuaia 2
[lepuonnueckue Tpuronometpuyeckue GyHKIUM, UX CBOWCTBA U
GyHKIIH. rpaduKy. [IpeoOpa3oBanue rpaduKoB 5
Tpuronomerpuye | TpuroHomerpudeckux GyHkuui. CxaTe U pacTsHKeHUE
ckue QyHKITUU rpadMKOB TPUTOHOMETPHUSCKHUX (DYHKITHIA.
B TOM yncie npakTH4EeCKUX 3aHATUN -
Tema 6.8. CoJnepxaHne yaeOHOT0 MaTepHraia 2
ITepuoanueckue He npenycmoTpeHo -
GyHKIMH. B ToM umcie npakTHUeCKUX 3aHSTHI 2
Tpuronomerpuye | [Ipaxkrtuueckoe 3anstue «IIpeoGpasoBanue rpadukoB
cKre PyHKIHH TPUTOHOMETPUUECKUX QYHKIUI» 2
Tema 6.9. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP;KAHNE 2
Onucanue Hcnons3zoBanue CBOMCTB TPUTOHOMETPUYECKUX
IIPOU3BOJICTBEHHBI | (DYHKITUI B po¢eCCHOHATBHBIX 3a/1a4ax.
X mpoueccoB ¢ | Mcnonp3oBanue rpagukoB (GyHKIUHA I HCCIIeI0BaHUS )
MTOMOUIBIO MPOIECCOB U 3aBUCUMOCTEM, KOTOPhIE BO3ZHUKAIOT MPHU
rpaduxos pelIieHnr 3a1ad W3 JPYTuX Yy4eOHBIX JUCHUTUIHH H
byHKIMA peanbHOM KU3HHU
B ToM umncie npakTUYEeCKUX 3aHSTUI -
Tema 6.10. CoJiepkaHue yueOHOro MaTepHuaia 2
OO6patHble Ob6parnbie ¢pyHKkumu. OOpaTHBIE TPUTOHOMETPHUYECKHE
TpuroHoMerpuyec | pynkuuu. Mx cBoiictBa u rpaduku. Ilpocteitmue 2
Kkue QyHKIUN TPUTOHOMETPUYECKHE YPaBHEHUS
B TOM yncie npakTH4EeCKUX 3aHATUN -
Tema 6.11. CoJnepxanre yaeOHOT0 MaTepHraia 8
Tpuronomerpuye | CrocoObl pelieHus] TPUTOHOMETPUUYECKUX YpPaBHECHUHU.
CKHE YPaBHCHHSI Pemenue TPUTOHOMETPUUYECKUX YpaBHEHUN 6
pa3IuYHBIMM CIIOCO0AMHU.
B ToM umcie npakTHYeCKUX 3aHSTHI 2
IIpaktnueckoe  3anstue  «Pemenme  mpocredmmx )
TPUTOHOMETPUUYECKUX YPABHEHUI
Tema 6.12. Cojneprxanne yaeOHOT0 MaTepuaia 4
Tpuronomerpuye | [IpuMepsl TPUTOHOMETPUYECKUX HEpaBEeHCTB. Pemienue
CKHME HEPABEHCTBA | MPOCTEHUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB B TOM 2
YHCIIe C UCTIOIb30BAaHHEM CBOMCTB (DYHKITHI
B TOM uncie npakTHYECKUX 3aHATHIA 2
IIpakTueckoe 3aHATHE «Pemenune )

TPUT'OHOMCTPHYCCKUX HEPABCHCTB)
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Tema 6.13. Cojeprkannie yueOHOro MaTepHuaia 2
Tpuronomerpuye | PenieHne  TPUTOHOMETPHUYECKMX — YPaBHCHHH U
CKHME YpaBHEHHS M | HEPAaBEHCTB B TOM YHCJIE€ C HMCIOJIb30BAHUEM CBOWCTB 2
HEpPaBEHCTBA byHKIMI
B ToM umcie mpakTUYeCKUX 3aHSTHI -
Tema 6.14. Coneprkanre yu4eOHOro MaTepraa 2
Pemenne  3amaud | He npeaycmoTpeHo -
TPUTOHOMETPUH B TOM yncie npakTH4EeCKUX 3aHATUN 2
Kontponbraas pabora Ne6 «OCHOBBI TPUTOHOMETPHH. )
Tpuronomerpudeckue QyHKIHI)
Tema 6.15. CoJnepxanre yaeOHOT0 MaTepHraia 2
CaoiicTBa CrenenHasi, TOKa3aTelbHas, JOrapupMHuuecKas W
CTENIEHHOM, TpUroHOMeTpuuyeckas (GyHKIMH, UX CBOIiCTBa U
[I0Ka3aTeIbHOMH, rpaduKy.
norapudmuueckoit | [IpeobpazoBaHne TPUTOHOMETPHYCCKHX BBIPAKECHHUI,
u BBID@XKCHUH,  COJECpXKAIMX  KOPHHM, CTEMEHU C 2
TPUTOHOMETPHUUEC | TCHCTBUTEIBHBIM ITOKA3aTEIEM H JIOTApU(PMBI.
KOM (hyHKUUH. Pemrenne ypaBHEeHUN U HEPABEHCTB.
Pemenue
YPaBHEHUU u
HCPaBCHCTE. B ToM umncie npakTUYeCKUX 3aHsATUI -
IpomeskyTounasi arrecranusi B ¢popme nuddepeHIMPpOBAHHOIO 3a4eTa )
(3a 1 cemecTp)
I1 cemecTp
Paznen 7. KoopanHatbl M BEKTOPBI B IPOCTPAHCTBE 16 OK 01.
Tema 7.1. CoJepxaHue ydeOHOr0 MaTepHraia 4 OK 02.
Bekropst B | Bekrop Ha mwiockocTr u B ipoctpancTe. CliokeHHe U OK 03.
IPOCTPAHCTBE. BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpA Ha YHCIIO. ) OK 04.
[eiicTBus ¢ | Paznoxxenue BekTOopa MO TPEM HEKOMILIAHAPHBIM OK 05.
BEKTOpaMH BekTopaM. [IpaBuno napamienenunena. Pemenne 3anay, OK 06.
CBS3aHHBIX C MPUMEHEHHEM TIPAaBUI JEHCTBHH C OK 07.
BEKTOPaMH IIKI1.1.
B TOM uncne npakTu4ecKux 3aHATUN 2 HK 3.1.
[IpakTrueckoe 3ansaTHE «/leHCTBUS C BEKTOpaMu» TK 3.6.
Tema 7.2. Cojnepxanne yueOHOT0 MaTepuaia 2
Koopaunater B | [IpsimoyronpHas cucremMa KOOpAMHAT B MPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopmunarsr  Bektopa. IIpocreimme 3amaun B
[Ipocreitmue KOOpAMHATaX. Yrol Mexay Bekrtopamu. CkanspHoe
3a7a4u B | MPOU3BEJCHUE BEKTOPOB. BhIuncieHHE YIJIOB MEXIY 2
KOOpPJAMHATAX NpSIMBIMU U TUIOCKOCTAMH. KoopAanHaTHO-BEKTOPHBIN
METO/I PU PEIICHUH T€OMETPUYECKUX 3a1a4
B TOM uncne npakTuuecKux 3aHATUN -
Tema 7.3. Cojepxkannie yueOHOro MaTepuaia 4
Koopaunater B | [IpsimoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
[IPOCTPAHCTBE. Koopmunarsr  Bekropa. IIpocreimme 3amaunm B
IIpocreiimne KOOpAMHATaX. Yroil Mexay Bekrtopamu. CkanspHoe )
3a7a4u B | MPOU3BEJICHUE BEKTOPOB. BhIuncieHHE YIJIOB MEXAY
KOOpPJMHATAX NpSAMBIMU U TUIOCKOCTAMH. KoopAnMHaTHO-BEKTOPHBIN

METOJ IMpU pCIICHUHU I'COMCTPHYCCKHUX 3aaa4
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B TOM 4ucie npakTU4EeCKUX 3aHATUH 2
IIpaktnueckoe 3anarue «lIpocreimme 3agauu B )
KOOPJAMHATAX.
Tema 7.4. IIpo¢eccHoHAIBLHO OPHEHTHPOBAHHOE COJAEPKAHUE 4
IIpakTuxo- Koopaunarnas miockocts. Beruucnenue paccrossHui u
OPUEHTHUPOBAHHEI | rromniagei Ha KOOPAMHATHOU IUIOCKOCTH. 4
c 3a/la4yn Ha | KoJnuecTBEHHbBIE PACUEThI
KOOPAWHATHOM B TOM yncne npakTM4EeCKuX 3aHATHN )
MIJIOCKOCTH
Tema 7.5. Cojneprxanne ydeOHOT0 MaTepuaia 2
Pewmenue 3anau Ha | He npexycMoTpeHo -
KOOpIMHATHI 1 | B TOM yncie NpakTUYECKUX 3aHITHI 2
BEKTOPBI Konrponsnast padora Ne7 «KoopauHaTsl U BEKTOpHI B )
MIPOCTPAHCTBE»
Pasznen 8. KoMmmiiekcHbIE YHCJIa 10 OK 01.
Tema 8.1. Coneprxkanue y4eOHOT0 MaTepuasa OK 02.
Onpeznenenne [lonsitue  xomiuiekcHoro  uucia.  ComnpsbKeHHbIE 2 OK 03.
KOMILICKCHOTO KOMIUIEKCHBIE ~ YHCJa, MOIYJIb M  apryMEHT 0K 04.
ancna. KOMIUIEKCHOTO uncia. ['eomeTpudeckass MHTEpIpeTanus OK 05.
Teomerpreckas | o\ imnexcroro uncna OK 06.
MHTEpIpeTanus - OK 07.
KOMIIICKCHOTO B ToM uucne npakTU4eCKUX 3aHATUN ] MK1.1.
qucia IIK 3.1.
Tema 8.2. Coziepxanne y4eOHOro MaTepuaa 2 IIK 3.6.
JlewcTBus Hax | JlevicTBus Hajg KOMIUICKCHBIMHU quCcIaMHU B
KOMILIEKCHBIMH anredpandeckoit hopm 2
aucIaMm . B | B tom uncre IIPAaKTUYECKUX 3aHATUN
anredpanyecKoin -
dhopme
Tema 8.3. Coneprkanue ydeOHOro MaTepuasa 2
HencrtBus Hax | TpuroHomerpuueckass (opma KOMIUIEKCHOTO YHCIa.
KOMIUIEKCHBIMU JleiictBUsT ~ Hag ~ KOMIUIEKCHBIMHM  YHUCJIAaMH B 2
yHuCcIaMu B | TPUTOHOMETpHUYECKON (hopme
TPUTOHOMETPHHICC | B Tom yucie MPaKTHUYECKUX 3aHATUN
KoM (hopme ]
Tema 8.4. Coneprkanre yudeOHOro MaTepraa 2
HencrtBus Hax | [lokasarenpHas popMa KOMIUIEKCHOTO uncia. [leiictBus )
KOMIUIEKCHBIMU Ha/I KOMIIEKCHBIMU YMCJIaMU B TOKa3aTeNbHOU (hopme
quCIamMu B | B TOM 4ncne npakTUYECKHUX 3aHITHI
MOKa3aTeIbHON -
dhopme
Tema 8.5. Coneprkanue yuyeOHOro MaTepuasa 2
Komnekcusie He npenxycmotpeno -
qucia B ToM umncie npakTUUYeCKUX 3aHATUH 2
KonTponbHaas padora Ne «KoMIniekcHbIe Yuciay 2
Pa3nea 9. MHOrorpaHHUKH U Tesla BpallleHUs 46 OK 01.
Tema 9.1. | Coneprkanue yueGHOrO MaTepuana 2 OK 02.
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I'eomerpuueckue | [lonsarue reOMEeTPUYECKOro Tela. ITonsiTue
Tena. MHOTOTPaHHUKA, OCHOBHBIC AJIEMEHTHI MHOTOT'PAHHHKA,
MHOTOrpaHHUKHU. | BBIMYKJIBIE U HEBBIYKJIbIE MHOTOIPAaHHUKH; Pa3BEPTKA
[TonsiTne 00 | mHOTOTpanHuKa. [ToHsTHE 00 00BEMe Tenma. OCHOBHBIE
o0Beme Ten cBoiictBa 00BEMOB Ten.  OtTHomeHHE  0O0BEMOB
MOIOOHBIX TEI
B ToM umcie npakTUYEeCKUX 3aHATUN
Tema 9.2. CoJepxaHue y4eOHOT0 MaTepHraja

[Mpmma.  OOBEM
TPU3MBI

[lonsatue mpusmbl. Ee ocHoBanus M OOKOBBIE T'paHHU.
Beicora mpusmbl. Ilpsamas ¥ HakiIOHHas npu3Ma.
[IpaBunbuas npusma. Ee ceuenue. [1nomans 60xkoBOM 1
IIOJIHOM  TOBEpXHOCTH npu3Mbl. [lapamnenenunen.
OO0BEM MPHU3MBI.

B ToM uncnie NPAKTHYCCKUX 3aHATHHI

[IpakTrueckoe 3ansTue «Pemenue 3a1a4 Ha HAXOXKIACHUE
JJIEMEHTOB TPU3MBI, TUIOMATU OOKOBOW U TOJHOU
IMOBEPXHOCTH MPHU3MBI, 00bEMA ITPHU3MBI)

Tema 9.3. Coneprkanue y4eOHOro MaTepraa

[Mupammna. [Iupamuja: n-yrojapHas nupamMuia, rpaHd 1 OCHOBaHUE

CaoiicTBa MUPAMHUJIBI; OOKOBAsI U TOTHAS TOBEPXHOCTh MHUPAMUJIBL;

MTUPAMMIBI NpaBuUjbHas  NUpamMuga.  DJIEMEHTbl  IUPAMUJBL.
Brerurcnienue 2JIeMEHTOB MHOTOTPAHHHKOB: PEOpa,
JMaroHaJIu, YIibl
B TOM yncne npakTU4eCKuX 3aHATHN

Tema 9.4. Coneprxkanne ydeOHOro Marepuana

bokoBas u nonHast | [Tnomans OOKOBOM IOBEPXHOCTH M IOBEPXHOCTH

IIOBEPXHOCTH NpaBUIbHON upaMuibl. O0bEM MUpPaMUIbI

MpaMu bl B ToM umncie npakTUYeCKUX 3aHsATUI

Tema 9.5. CoJeprxaHne y4eOHOr0 MaTepHrajia

Pemenne 3amau Ha | He mpemxycmoTpeHo

HaXOXJCHHC B ToM umncie npakTUUYeCKUX 3aHsATUI

SNICMCHTOB [IpakTudeckoe 3aHsTHE «PerieHne 3a1a4 Ha HaX0XKJICHHE

11APaMH/IbI AJIEMEHTOB MUPAMUIbI, IUIOMIAJM OOKOBOW M TMOJIHOU
MOBEPXHOCTH MUPAaMUJIbI, 00bEMA MHUPAMUJIBD)

Tema 9.6. Cojneprxanne yaeOHOT0 MaTepuaia

YceuéHHnas VYceuénnas nupamuaa u ee 3neMeHTsl. CeueHue

nupamua yceu€HHoM nupaMubl. [IpaBriibHas yceuéHHas
nupamuaa
B TOM uncie NpakTHYECKUX 3aHATHIA

Tema 9.7. Coneprkanue yd4eOHOro MaTepuasa

VYceuénnas [Tmomans G0KOBOI M MOJHON MOBEPXHOCTH yCEUEHHON

nupamua. O0béM | mupamusl. O0BEM YCEUEHHON MUPAMHIBI

YCEUEHHOM B ToM uncie npakTUUYeCKUX 3aHATHI

MU PAMHU/IbI
[IpakTrueckoe 3ansTue «Pemenue 3a1a4 Ha HAXOXKACHUE
AJIEMEHTOB YCEUEHHOW MTUPAMHU/IBI, TUTOIIAAN OOKOBOU 1
MIOJTHOM TOBEPXHOCTH YCEYEHHON Mupamuibl, oO0bEMa
YCEUEHHOM MUPAMHUJIBI»

Tema 9.8. Coneprkanne yueOHOro MaTepHuaia

OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
ITK1.1.
IIK 3.1.
IIK 3.6.
IIK 2.3.
IIK 3.1.
IK 3.3.
IIK 3.7.

22




IIpaBunbHbBIE JlBmxenne B npocTtpaHcTBe.  Cummerpus B
MHOTOTPaHHHUKH, | MPOCTPAHCTBE: CHUMMETpPUS OTHOCUTEIbHO TOYKH, 2
UX CBOMCTBA IIPSIMOY, IJIOCKOCTH. IlonsTue [IPaBUILHOT'O
MHOTOTpaHHHUKA. DJIEMEHThl CHMMETPUH B IIPABHIILHBIX
MHOTOTPaHHUKAX
B ToM uncie npakTH4ecKux 3aHITHN -
Tema 9.9. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHNUE 2
CummeTtpust B | He mpexycMoTpeHo -
npodeccuu. B TOM uncne npakTHUeCKUX 3aHATHHA 2
Ceuenus IpakTryecKoe 3QHATHE «Pemenve 3a1a4
MHOTOTPaHHHUKOB | podeccHoHaTIbHO OPUEHTHPOBAHHOTO COIEPKAHMUSD)
B 2
npodeccuoHanbH
BIX 3aJ1auax
Tema 9.10. ConeprkaHue y4eOHOro MaTepuaa 2
Humunaap, ero | mmmaapudeckas MMOBEPXHOCTB, oOpa3syoiue
COCTAaBJIAIOIIHE. LWIAHAPUYECKON TMOBEPXHOCTH, OCh LMJIMHIPUYECKOMN
Ceuenue noBepxHocTu. Iunmuuap: ocHoBaHust ©  OoKoBas )
HWIAH]IPA. MMOBEPXHOCTh, 00Opasyromias U OCk; IIOMAAh OOKOBOH U
OOBEM NMIMHApPA | MOJHOM TOBEpXHOCTH. M300pakeHHe IWIMHIpA Ha
wiockocT. Pa3Béprka mununapa. CeueHus NUINHIpA
B ToM uncie mpakTHYeCKUX 3aHITHI -
Tema 9.11. Cojepkanne yueOHOro MaTepuaia 2
Konyec, ero | Konnueckass moBepXHOCTh, 00pasyioliie KOHHYECKOU
COCTaBJISAIOLIHE. MOBEPXHOCTH, OCh W  BEpUIMHA  KOHUYECKOU
Ceuenue KoHyca. | moBepXHOCTH. KOHyC: OCHOBaHME ¥  BEpIIHUHA, 2
O06BEéM KoHyca oOpasyiomas ¥ OCh; IUIOMAAb OOKOBOW U TIOJHOM
MMOBEPXHOCTHU
B ToMm uncre npakTudeckux 3aHATHNA -
Tema 9.12. Cojiepkannie yueOHOr0 MaTepHraia 2
Y cedeHHbIiH VYceu€HHBIN KOHYC: 00pa3yIollire U BbICOTa; OCHOBAHUS
koHyc. CeyeHne | 1 OOKOBas IMOBEPXHOCTh. M300pakeHHME KOHyca Ha )
YCEUYEeHHOTO wiockocTu. Pa3Béprka konyca. CeueHus: KOHyca
koHyca.  OO0BEM
YCEUYEHHOTO B ToM ymncie mpakTU4ecKuX 3aHATUI
KOHyca -
Tema 9.13. Cojneprxanne yueOHOT0 MaTepuaia 2
Hlap u cdepa, ux | Chepa u miap: MHEHTpP, paauyc, AUAMETpP; IUIOIAb
ceyeHua. Yactu | moBepxHOCTH ceprl. BanmuOe pacmonioskeHne cdepbl
mrapa u cepsl W TUIOCKOCTH; KacaTeJbHas TIJIOCKOCTh K cdepe. 2
N3o0paxenune chepwl, mapa Ha 1miockoctu. CedeHus
mapa. Yactu mapa u cdepbl
B TOM yncie npakTUYECKUX 3aHATHIA -
Tema 9.14. Cojeprkanrie yueOHOro MaTepHraia 2
O0béM mapa u ero | [nomaab chepsl u e€ yacteit. O0BEM 1apa u ero yactei 2
JacTen B TOM yncie npakTUYECKUX 3aHATHI -
Tema 9.15. Coneprkanue y4eOHOro MaTepuaa 4
O0BembI O06BEM mUpaMuIbl, PU3MBI IIHHIPA, KOHYca. O0BbEM
MHOIOIPAaHHMKOB | mIapa W IUiomaas cdepsl. 3agadydl Ha HaxO0XJIECHHUE 2

W TCJI BpalllCHUA

00BEMOB reOMETPUUECKHUX TEJI
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B ToM uncie mpakTU4eCcKUX 3aHITHI

[Ipaktuueckoe  3amsitue  «PemieHne  3agady = Ha
HaxoXjJeHne OOBEMOB MHOTOIPAaHHUKOB U Tell 2
BpAIICHUSD
Tema 9.16. CopepxaHue yueOHOro MaTepHuaja 2
O06bemMbl u | [lomo6uble Tena B mpoctpancTBe. COOTHOIICHUS MEXKIY )
IUIOIIA AN IJIOINAIIMH ITOBEPXHOCTEH N 00bEMAaMH MOJOOHBIX TEll
MOBEpXHOCTEN B ToMm yncre mpakTHYeCKUX 3aHATHIA )
OJ00HBIX TE
Tema 9.17. Coneprkanne yuyeOHOro MaTepuaa 2
KomOunanuu MHororpanHuk, omnucaHHbii okojo cdeprl. Cdepa,
MHOIOTPaHHHMKOB | BIUCaHHAas B MHOTOTPAaHHUK HIM B TEIO BpallleHUS. 2
H TEJ BPaILlCHUS MHOrorpaHHuK, BOMCAHHBIN B TEJIO BpalICHUS
B ToMm ymcre mpakTHYeCKUX 3aHSATHIA -
Tema 9.18. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP;KAHNE 4
KombOunanmu Hcnonb3oBanne KOMOWHAIMNT MHOTOTPAHHUKOB M Tell )
F€OMETPUUYECKUX | BpallleHHs Ha MPAKTHKE
TEJ Ha NIPAKTUKE B TOM yuce npakTUYECKUX 3aHATHIA 2
[IpakTrueckoe 3aHsATHE «Pemenue 3ama4 )
poheCCHOHAILHO OPUCHTUPOBAHHOTO COACPIKAHUS)
Tema 9. 19. Coneprkanre yuyeOHOro MaTepraa 2
Pemenne 3amau. | He nmpexycMoTpeHo -
MHororpanHukd | B TOM 4mcIie MPaKTHYECKUX 3aHATHI 2
v Tena BpameHusa | KontponbpHast pabora Ne9 «MHoOrorpaHHUKM W Tela )
BpAIIICHUSD)
Pasnea 10. Ilpon3Boanas GpyHKIUM, ee IPUMEHEHHE 40 OK 01.
Tema 10.1. CojeprkaHue y4eOHOro MaTepraa 2 OK 02.
[Tpenen u | OnpeneneHne  YUCIOBOM  MOCIEAOBATEIBHOCTH U OK 03.
HENPEPBIBHOCTH cmocoObl  ee  3amanmsa.  CBOMCTBA  YMCJIOBBIX OK 04.
(GyHKIHH. [IOCJIEI0BATEIBLHOCTE. Ompenesnenne npeena OK 05.
OCHOBHBIE MOCJIEI0BATEILHOCTH. Brruncnenue npeesoB 2 OK 06.
CBOiCTBa nocnenoBarenbHocTeil.  Ilpemen  (QyHkuum — Ha OK 07.
TIPEJIEIIOB Oeckoneunocty. Ilpemen QyHKIMH B TOYKE (YHKIIUH. TIKT1.1.
Brrunciienue npeaenon K 3.1.
B Tom uncre npakTudeckux 3aHATHNA - IIK 3.6.
Tewma 10.2. Coneprxkanue ydeOHOro MaTepuana 2
3amevaresbHbIe 3amMeuareNbHbIe IPeeiibl. BeIUuCIeHIEe IPeaeIoB )
Mpeiebl.
Boruncnenne B TOM uucIIe NPaKTHUECKUX 3aHATUH )
MpeJIesIoB
Tema 10.3. Cojnepxanne yaeOHOT0 MaTepuaia 2
Brruncnenue He nmpenycmoTpeno -
NpeaeIon B TOM uncie NpakTHYECKUX 3aHATHIA 2
IIpakTHyecKoe 3aHaTHe «BhIYUCICHHUE TIPEASTIOBY 2
Tema 10.4. CoJepkaHne y4eOHOr0 MaTepHraia 2
Ilonsitne [IpousBonnas ¢ynknuu. [Ipon3BoaHbBIE 3JIEeMEHTaPHBIX
IIPOU3BOIHOM. ¢bynkiui.  DopMynbl  HaXOXKICHHS  MPOU3BOIHOMN )
DopmyIIbl U | CYMMBI, IPOU3BEACHUS U YACTHOTO
npaBuiIa
nuddepentupopa | B TOM 4nCIIC MPAKTUYECKUX 3aHATHIA
HUS
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Tema 10.5. Cojeprkannie yueOHOro MaTepHuaia
[IpousBogHas [IpousBognas ¢yHkuuu. [Ipon3BoaHbIE dIEMEHTAPHBIX
CJIO)KHOH ¢bynkuuid.  DopMynel  HAXOXKICHHS  MPOU3BOIHOM
byHKIAHA CYMMBbI, TPOU3BEACHUS U YaCTHOTO
B TOM yncie npakTUYEeCKUX 3aHATHIA
Tema 10.6. CoJnepkaHne y4eOHOT0 MaTepHraia
[IpaBuia He npenycmoTpeHo
muddepeHnpoBa | B ToM uncile MPAKTHYECKUX 3aHATHN

HUS QyHKIUH

[IpakTrueckoe 3aHATHE «IIpaBuna
muddepennrpoBanusi. opmynsl AU GEpeHIUPOBAHUS.
JnddepeHuupoBanme CI0KHOU QYHKIIUN

Tema 10.7. Coneprkanre yuyeOHOro MaTepraa
I'eomeTpruyeckuii | ['eOMETpUYECKUIT  CMBICTT  MPOM3BOMHON  (DyHKIHM.
u busnueckuil | YpaBHeHHe KacaTelbHOH K rpaduKy  (QYHKIHH.
CMBICH DU3NYECKUI CMBICT TPOU3BOIHOM.
TPOU3BOIHON B ToM uncre npakTU4eCKUX 3aHIATHH
Tema 10.8. CoJepxaHue yueOHOr0 MaTepHuaia
YpaBHeHue I'eoMeTpuyecknii  CMBICT  TPOU3BOAHONW  (PYHKIIHH.
KacaTeJIbHOM. YpaBHeHHe KacaTeabHOU K rpaduky GyHKINUU
[Mpunoxenus B Tom uncre npakTudeckux 3aHATHNA
MPOU3BOAHOU K
pELICHUIO
dbuznyeckux 3aaau
Tema 10.9. IIpo¢eccuoHaILHO OPHEHTHPOBAHHOE COJEPKaHUE
duznyeckuit Ouznyecknii (MeXaHWYECKHI) CMBICT TPOU3BOIHOM.
CMBICII [IpuMeHeHne MPON3BOIHOM AJIs ONIPEAEIIEHHS] CKOPOCTH
INPOM3BOJHONW B | Tpoliecca, 3aJaHHOTO (OPMYJIOi WK rpaduKoM
npohecCHoHATbH —
BIX 3a7a9aX B Tom uncie npakTuyeckux 3aHITUIA
Tema 10.10. CoJepxanne yaeOHOT0 MaTepHraia
I'eomerpuueckuin | He npenycMoTpeHO
u (Gusnueckuii | B ToM unciIe MPaKTHYECKUX 3aHSATUH
CMBICTT IIpaktnueckoe  3ansatue  «Pemenne  3amad Ha
IPOU3BOTHOM F€OMETPUYECKHI u MEXaHUYECKUI CMBICIT
MIPOU3BOIHOM
Tema 10.11. CoJepxaHue y4eOHOr0 MaTepHrajia
IIpumeHeHune Bospacranne u yObiBaHHWEe (QYHKIHH, COOTBETCTBUE
IPOM3BOJHOM K | BO3pacTaHWs W yObIBaHHS  (YHKIMU  3HAKY
HCCIIEI0BAHUIO MIPOU3BOJHOM. IIpumenenue MIPOU3BOJHOMN K
byHKIUH UCCIeIOBaHNI0  (QYHKIM HAa  MOHOTOHHOCTH U
skcTpemyMbl. HanOosbliee M HauMeHblIee 3HA4Y€HHE
(GYHKIIMY Ha 3aIaHHOM OTpe3Ke
B ToM uncre npakTu4ecKkux 3aHATHNA
Tema 10.12. Cojnepxanre yaeOHOT0 MaTepuaia
IIpumenenue UccnenoBanne ¢yukuuu. [loHstue mnpousBogHOM
NPOM3BOJHOM K | BBICHIETO TOPSJKA, COOTBETCTBHE 3HAaKa BTOPOM
HCCIIEA0BAHUIO MIPOM3BOTHOM BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
byHKIMIA OTpe3Ke
B ToM uncie npakTH4ecKuX 3aHITHIA
Tema 10.13. Coneprxanne y4eOHOT0 MaTepHraia
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IIpumeHeHue [IpumeHeHre MpPOM3BOIHON K MUCCIIEAOBAHUIO (QYHKLIUU )
MPOU3BOJHOW K | M MOCTpOEHHUE rPaPUKOB
HCCIIEI0BAHUIO B ToM uncie npakTu4ecKkux 3aHATHN
GyHKUMiI )
Tema 10.14. Cojepkannie yueOHOro MaTepuaia 4
HccnenoBanue Anroput™ wuccnefoBaHus (GYHKIUH U MOCTPOCHUS ee
byHKIUH u | rpapuka ¢ momompio TpomsBogHOW. I[locTpoenme
MIOCTPOEHUE rpaduKOB MHOTOYICHOB C HCIHOJb30BAaHUEM aIlapara 2
rpadukoB MareMaTuueckoro  anamusa. Mcropuss — pa3BuTHS
MaTeMaTHYECKOro aHaJlu3a
B ToM 4ncie npakTH4ecKkux 3aHATHNA 2
[Ipaktuueckoe 3ansatue «McciaemoBanue GyHKUIUN U )
MTOCTPOCHUE TPAPUKOBY»
Tema 10.15. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP;KAHNE 4
Haxoxnenue [Ipuknagneie 3agauM, B TOM YHCIE COLMAJIBHO-
ONTUMAIBHOTO SKOHOMHUYECKOTO M  (PHU3UYECKOro XapakTepa, HX 2
pe3yibTaTa C | pelIeHre CpeCTBAMH MAaTEMaTHUYECKOT0 aHaJIn3a
MIOMOIIBEO B TOM yncie npakTHYeCKUX 3aHITHI 2
IPOM3BOAHON B | [IpakTHYECKOE 3aHATUE «Pemenne 3a1a4
MPaKTUICCKUX npoeccHoHAIbHO OPUEHTHPOBAHHOTO COICPIKAHMS 2
3a/1auax
Tema 10.16. CoepxaHne yaeOHOT0 MaTepHraia 2
ITonsaTne [onsarue muddepennuana. Berancinenue )
nuddepenmmana muddepennmana GyHKIMH
B ToM umcie mpakTUYeCKUX 3aHSTHI -
Tema 10.17. Coneprkanue yudeOHOro MaTepuasa 2
IIponsBoHas [IpaBuia g depeHIMPOBaHUS GyHKIUH.
Gynkunn  u  e€ | ['eoMeTpuuecKuii U (PU3HUIESCKUH CMBICIT MPOU3BOHOA. ’
MIPUMEHEHHE UccnenoBanue ¢ynkuun. HaxoxneHne onTuMaabHOTO
3HAYEHHUSI
B TOM uncie IpakTHYECKUX 3aHATHIA -
Tema 10.18. Coneprkanue ydeOHOro MaTepuasa 2
Pemenne 3amad. | He npeaycmoTpeHo -
IIpousBoaHast B ToM uncie npakTH4ecKux 3aHATHH 2
dyHKIHN, €€ | KontponpHas padora NelO «IIpousBognas ¢pyHkuum, ee )
HPUMCHCHUC IIPUMEHEHUE)
Pasgen 11. IlepeooOpa3nasi pyHKIUM, ee NPUMEHEHUE 32 OK 01.
Tema 11.1. Coziepxanne yueOHOro MaTepuaa 2 OK 02.
[lepBooOpasHas. | 3ajaua O BOCCTAHOBJICHMH 3aKOHA JBIDKCHHSA IO OK 03.
Heonpenenénueil | u3BectHoit  ckopoctu. lloHATHe WHTErpupoOBaHUS. OK 04.
MHTErpaJ. O3HaKOMJIEHHE C  TOHATHEM  HEONPeNeISHHOTO OK 05.
OcCHOBHBIE UHTerpala U nepBooOpasHoi mima ¢yHkmuu y = f(x). OK 06.
TabIMYHbIC Pemenne 3amau Ha CBA3L nepBooOpasHOM M ee 2 OK 07.
HHTETPAJIbI MIPOM3BOTHOM, BRIYUCIIEHUE IEPBOOOPA3HOMN JIJIs1 TaHHOU TIKT.1.
¢byakiuu.  Tabnuma  dopMyn Uil HaXOXKJICHUS 1K 3.1.
HEONpeNeNEHHOro HMHTerpana. l3ydenme mnpaBuia K 3.6.
BBIYUCIICHUS HEOTIPEEIEHHOTO HHTETpaia
B ToM uncre npakTH4ecKux 3aHATHNA -
Tema 11.2. Cojneprxanne yueOHOT0 MaTepuaia 2
Haxoxnenne He mpenycmoTpeno -
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TaOJIMYHBIX B ToM uncie mpakTU4eCcKUX 3aHITHI 2
WHTErpaJIOB [Ipaktrueckoe 3aHATHE «BBIUKMCICHHE TAOIUYHBIX )
WHTETPAJIOBY»
Tema 11.3. CoJepxaHre y4eOHOT0 MaTepHraia 4
HuterpupoBanue | MHTErpUpOBaHUE MTOICTAHOBKOM. 4
MOJACTAaHOBKOM B ToM unciie npakTUUYeCKUX 3aHATHI -
Tema 11.4. Cojepkannie yueOHOro MaTepuaia 4
WuterpupoBanue | MHTErpUpOBaHKE 10 YaCTAM 4
110 4aCTsAM B TOM uncie NpakTHYECKUX 3aHATHI -
Tema 11.5. Coneprkanue y4eOHOro MaTepuaa 2
[Tpunoxenns Haxoxnenue nepsooOpa3Hoii 10 Ha4uaIbHBIM YCIOBHSIM,
HEONPEAECNEHHOIO | BBIICJICHUE W3 CEMEWCTBA KPUBBIX C OJUHAKOBBIM
WHTETpaia HAaKJIOHOM JIMHUH, TPOXOMSIIEeH uepe3 KOHKPETHYIO )
Touky. CocTaBieHHE YpPAaBHEHMs [BW)XEHHS Tela IO
3aIaHHOMY YpPaBHEHHUIO CKOPOCTH WJIM YCKOPEHHS €ro
JIBHOKCHUS
B ToM uncre npakTU4eCKuX 3aHATHH -
Tema 11.6. CoJiepkaHne y4eOHOT0 MaTepHraia 2
OCHOBHBIC He npenycMmoTpeHo -
CIIOCOOBI B TOM unciie IpakKTUYECKUX 3aHATHI 2
UHTETpUpOBaHuA | [Ipaktuueckoe 3aHATHE «BplunciaeHne TaOIMYHOTO
HEONPEeIENEHHOTO WHTErpaja. Brruucnenue ’
HEONPENENEHHOTO HHTErpajia IOJCTAHOBKOW U T0
yacTsM. [IpunokeHus HeonpeaeIEHHOr0 NHTErpasIay
Tema 11.7. Cojnepxanne yaeOHOT0 MaTepHraia 2
OrnpenenéHHbIi 3agaun, MNPUBOJSAUIME K TMOHITHIO ONPEIEIEHHOTO
UHTETpaJl M €ro | MHTerpajga — O BBIYMCICHUH TUIONIAJN KPUBOJIHMHEHHON
FEOMETPUYECKUH | Tpameluuu, O  TMepeMemeHud Touyku. lloHsarue
CMBICIT ONPEACIIEHHOTO MHTErpalia. ['eomerprueckuii  u 2
¢u3nueckuif  CMBICT  OMNpPENEJICHHOTO  WHTerpala.
®opmyna Herorona— Jleitoaua
B TOM uncie npakTHYECKUX 3aHATHI -
Tema 11.8. Cojnepkanne yaeOHOT0 MaTepuaia 2
Breruucnenue Boluncnienne  onpenenéHHOro  MHTErpaisa  METOJ0M
OIPENENEHHOTO IIOJICTAHOBKH 2
UHTCTpasa B ToM umciie mpakTUYeCKHUX 3aHITHI
METOJIOM -
MOJACTAaHOBKHU
Tema 11.9. Cojepxanne yaeOHOT0 MaTepuaia 2
Brruncnenue He nmpenycmoTpeHo -
OIPEICIIEHHBIX B TOM uncie npakTHYECKUX 3aHATHI 2
HWHTCIPaJIOB IIpakTueckoe 3aHsaTHE «BblYMCIIEHHE OIPENEIEHHOIO )
HMHTErpajia»
Tema 11.10. Cojepkanne yueOHOro MaTepuaia 2
[Ipumenenue Pemienne 3agau Ha TOpPUMEHEHWE UHTErpaiga Jist
ONpPeeIIEHHOTO BBIYHCIICHUS (PU3NICCKUX BEITUYHH U TUIOIIAEH 2
MHTCTpaja K| B Tom uncre mpakTHUecKuX 3aHATHI
HAXO0XICHUIO -
miomasen huryp
Tema 11.11. Cojnepxanrie yueOHOr0 MaTepraia 2
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Breruucnenue Breruncnenne — tiomazei  guryp ¢ TIOMOIIBIO )
wiomazaei Quryp | onpenenéHHOro HHTErpaia
Y IMOMOIIIBIO | B TOM 4yHncIie MpaKTUYECKUX 3aHSITHM
OMPENETEHHOTO -
MHTErpaia
Tema 11.12. IIpodeccuoHaILHO OPUEHTHPOBAHHOE COJIEP;KAHNE 4
OnpeneneHHbI Pemrenne 3amady Ha NpUMEHEHHE MHTErpana Ui
MHTErpaj B | BBIYMCIIEHUS GU3NYECKUX BEIMYHH U TUIOIaeH 2
Tpoq’eCCHOHaHBHO B TOM umcne mpakTHYECKUX 3aHATHHA 2
1 JCATCIEHOCTH H [IpakTuueckoe 3aHATHE «Pemienue 3a/1a4 )
KHSHH poeccuoHAIbBHO OPUEHTHPOBAHHOTO CONCPIKAHMSD)
Tema 11.13. Coneprkanne yudeOHOro MaTepuasa 2
Pemenue 3ana4 Ha | He nmpexycMoTpeHO -
HaXO0XJICHUE B ToM uncie npakTH4ecKuX 3aHsITHIA 2
nepBooOpasHoi ¥ | KontponsHas pabora Nell «IlepsoobpasHas GyHKIUH,
€C IPUMCHCHHC €€ IPUMEHEHHUEY
Pa3nen 12. Teopusi BeposiTHOCTEH U CTATHCTHKA 32 OK 01.
Tema 12.1. CopaepxaHue yu4eOHOro MaTepHuaja 4 OK 02.
DIIEMEHTHI KoMOrHATOpHOE MpaBMIO YMHOXKeHHs. IlepecTaHOBKU OK 03.
KOMOMHATOpUKU | 1 (aktopman. Ywucmo coderanuit. TpeyroibHUK 2 OK 04.
IMackaysg. ®opmyia obuaoMa HeroTona OK 05.
B TOM umCIIe IPaKTHYECKUX 3aHATUH 2 OK 06.
[IpakTuueckoe 3ansTue «PelieHue 3amay Ha MpaBuia ) OK 07.
KOMOWHATOPHUKH» HKI.1.
Tema 12.2. ConeprkaHue ydeOHOro MaTepuasa 2 HK3.1.
Oneparuu Haj | Criy4aifHele SKCHEPUMEHTHI (OMBITHI) W CIydYalHbIE 1K 3.6.
COOBITUSAMH, HaJ | COOBITHS.  DJIEMEHTapHbIC  COOBITHS  (MCXOJBI).
BEPOSITHOCTSIMU. BepositHoCTh cimyuaiiHoro coObiTHs. Bau3ocTh 4acToThI
YcnoBHas U BepOSATHOCTH coObITHHA. CiydaifHble ONBITHI C
BEPOSITHOCTH PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU  COOBITHSIMHU.
BeposiTHOCTH COOBITHII B OMBITaX ¢ PpAaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMU COOBITUSAMU. Oneparuu HaJ 2
COOBITUSIMH: repeceyeHue, o0beTMHEHNE,
MIPOTHBOTOJIOXKHBIE CcOObITHA. [luarpammbel  Ditnepa.
@opMyna  CIOKEHHS  BEpPOSTHOCTEH. Y CIIOBHAas
BEPOATHOCTh. YMHOKE€HHE BeposATHOCTE. JlepeBo
ciayyaHoro  skcnepumenrta.  dopmyna  OJIHOR
BeposiTHOCTH. HezaBucumMble coObITHS
B ToM uucie mpakTU4eCKUX 3aHITHI -
Tema 12.3. CoJepxaHne y4eOHOr0 MaTepHrajia 4
Onepauun Haz | CnyyaiiHble S3KCHEpUMEHThl (OINBITHI) U CilydaiHble
COOBITHSAMH, HaJ | COOBITHS.  DJIEMEHTapHbie  COOBITHS  (MCXOJBI).
BEPOATHOCTSAMH. BepositHOCTh cimyuaiiHoro coObITHs. ban3ocTh 4acToTh
YcnoBHas U BepoATHOCTH coObITHL. CnyuyaliHble OMBITHI C
BEPOSITHOCTD PAaBHOBO3MOKHBIMU ~ 3JIEMEHTAPHBIMH  COOBITHUSIMH.
BepositTHOCTH cOOBITHIA B ONIBITAX C PABHOBO3MOXHBIMU 2

JJIEMECHTAPHBIMU  COOBITHSIMH.

COOBITUAMH: nepeceyeHue,
MPOTUBOIOJOXKHBIE CcOObITUA. [lmarpammbsl  Ditnepa.
dopmysia  CIOXKEHUS]  BEPOSTHOCTEH. Y CIOBHAs
BEPOSTHOCTh. YMHOXEHHE BeposaTHOocTer. JlepeBo

Onepanun ~ Haj
00BbeINHEHHE,
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ciayvyaHoro  skcnepumenrta.  dopmyna  OJIHOR
BeposiTHOCTH. HezaBucumble coObITHs

B ToM umcie npakTUYeCKUX 3aHIATHI

HpaKTI/ILIeCKOG 3aHATHUC «Onepaul/m Hajg
BCPOATHOCTAMUD)

Tema 12.4.
BepositHocTe B
npodeCCuOHAIBH
BIX 3aJ1a9ax

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJIEPKAHME

Brruncienue BeposTHOCTEH ¢ UCTIOJIb30BaHUEM (HOpPMYJT
koMOuHatopuku. OIleHKa BEPOATHOCTH COOBITHS B
npo¢eCCUOHATBHON JIeSATeTLHOCTH. Pemenue
npodeccroHalbHBIX 33]1a4 Ha BEPOSATHOCTh COOBITHS

B TOM yncie npakTUYeCKUX 3aHATHIA

[IpakTrueckoe 3aHIATHE «Perenue 3a/1au
poheCCHOHATBLHO OPUCHTHPOBAHHOTO COJICPIKAHHUSD)

Tema 12.5.

Cepun
IMOCJIEIOBATCILHBI
X MCITBITAHUH

Cojiepkanne yueOHOro MaTepHuaia

bunapHBIl CcydaliHBI OMBIT (MCHBITAHHUE), yCHEX W
Heyzaya. HesaBucumelie HCIIBITaHUS. Cepus
HE3aBUCHUMBIX MCHBITAaHMM 10 nepBoro ycmnexa. Cepus
HE3aBHCHMBIX MCIIBITAHUN bepHyu

B tom uncie IMPAKTUICCKUX 3aHATHH

Tema 12.6.
Cnyuaiinbie
BEJIMYMHBI u
pacrpeiesieHus.
MaremaTtuueckoe
0XKHMJIaHHE
CIIy4aitHOM
BEJIMYUHBI

Conepxanue yaeOHOro Marepuasa

CnyualiHas BennuuHa. PacnpeneneHue BEpOSTHOCTEH.
Huarpamma pacnpenenenus. [Ipumepsl pacnpeneneHui,
B TOM YHCJIE, TE€OMETPUYECKOE U OMHOMMAIBHOE.
UucnoBble XapakTEPUCTUKU  CIIyYallHbIX BEJIMYUH:
MaTEMaTHYECKOEe 0’KUJAHUE, TUCIIEPCHS] U CTaHAapTHOE
OoTKJIOHeHHe. [IpuMepsl IpUMEHEeHNs MaTeMaTHYECKOTO
OKUJaHMsI, B TOM 4YMCIE B 3aJa4ax U3 MOBCEAHEBHOMU
KU3HM.  MaTtemaTuyeckoe  OXHJIaHWe  OWHaApHOU
CIly4yallHOM Benu4MHBL. MareMaTnudeckoe OXUIaHue
CyYMMBbl  CIIy4yalHBIX  BEJIMYMH. MaremaTuyeckoe
OXKUJAaHWE M  JUCHEpCHUs  TIEeOMETPUYECKOIo U
OMHOMUAJIBHOTO pacIpeieIeHHM

B ToM umce NpakTHYeCKUX 3aHITHI

[Ipaktnueckoe 3anstTue «Cily4ailHble BEIWYUHBI U
pacrpeesieHus.. Maremaruueckoe 0KUAaHUC
CIy4aHOM BEIMYMHBDY

Tema 12.7.

3akoH  OOJBIINUX
4Hucell
HenpepriBabie
CIIy4ailHbIe
BEJINYUHBI
(pactipenenenus).
HopmanwsHoe
pacupeneneHue

Cojnepxanne yaeOHOT0 MaTepuaia

3aKoH OONBIIMX YKCEN U €ro POJib B HayKe, MPUPOE U
oOmectBe. BBIOOpOUHBIE  METOJ  MCCIEIOBAHUM.
[Ipumepbl  HEMpPEepBIBHBIX  CIyYalHBIX  BEIHUYHH.
OyHKIMST TUIOTHOCTH pacmpeesieHns. PaBHOMepHOe
pacnpenenenue W ero cBoiictBa. [lomstHe o0
HOPMAaJIbHOM pacipeie/ICHUN

B ToMm umcie MMPAKTUYICCKUX 3aHATUN

Tema 12.8.
IIpeacraBnenue
JTAHHBIX U
onucareabHas
CTaTHCTHKA

CoJeprxaHue ydeOHOro MaTepHraia

[IpencraBieHue JaHHBIX C TOMOIIBIO TAaOIUI] U
muarpamMm.  Cpennee  apudmeTHueckoe, MeauaHa,
HauOoJiblllee W HAaWMEHBIIEE 3HAYCHHS, pa3Max,
TUCTIepCUsi, CTaHJAPTHOE OTKJIOHEHUE  YHUCIIOBBIX
Ha0OpOB
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B ToM uncie mpakTU4eCcKUX 3aHITHI

Tema 12.9. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP;KAHNE 4
CocraBnenue [lepBuunasg o00paboTKa CTaTUCTUYECKUX JAHHBIX.
TabIMIL u | I'panyeckoe ux npenacrasnenue. HaxoxaeHue cpetHux
JarpaMmm Ha | XapaKTepUCTHUK, HaOM0JaeMbIX JaHHBIX. [IpuMmeHeHune 2
IPaKTUKE CTaTUCTHUYECKUX METO/I0B ISt peLeHus
poeCCHOHANBHBIX 3a]1a4
B TOM uncie npakTHUeCKUX 3aHATHH 2
[IpakTnueckoe 3aHATHE «Pemenne 3a1a4
po(ecCHOHATILHO OPUEHTUPOBAHHOTO COJICPKAHUS
Tema 12.10. Coneprxanne y4eOHOT0 MaTeprana 2
Pewenne  3ana4 | He npemycmorpero -
KOMOHHATOPUKH, =
JS— u B ToMm uncie nmpakTHYeCKUX 3aHATHI 2
Teopun KontponbHast pabora Nel2 «Teopust BeposTHOCTEH U 5
BepOSTHOCTEI CTaTUCTUKA»
IIpomeskyTounas arrectauus B gopme 3k3ameHna (2 cemectp) 18
Bcero 330
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3. YcnoBus peanuzanuu mporpaMMbl o01ieo0pa3oBaTeIbHOTO IPEeIMETa

3.1. Jns peanmuzaunuu mporpaMMbl IpeaMeTa JOKHBI ObITh MPETyCMOTPEHbI
CJIEYIOIINE CIEIUAbHbIC TTOMEIICHUS:
- y4eOHbIN KaOMHET MaTeMaTUKU

O6opynoBanue yueOHOTO KaOMHETA:

- MOCaJI0YHBIC MECTa M0 KOJIMYECTBY O0YJArOIINXCS,;
- pabouee MECTO Mperno aBaTes;

- KOMITJIEKT Y4eOHO-HATIISTHBIX TTOCOOUI;

- KOMITJIEKT 3JICKTPOHHBIX BHUICOMATEPUATIOB;

- 3aJIaHus JJIS1 KOHTPOJIBHBIX PaboT;

- poeCCHOHATEHO OPUEHTUPOBAHHBIC 3/ TaHMS;

- MaTepHuabl dK3aMeHa.

TexHudyeckue cpeacTBa 0OyUCHHUS:

- IIEPCOHAIBHBIN KOMITBIOTED C JINIIEH3HOHHBIM ITPOrPAMMHBIM
oOecrcUeHUEM;

- IIPOEKTOP C IKPAHOM.

3.2. HudopmannonHoe obecredeHne pearn3aiuy mpoTrpaMMbl

3.2.1. OCHOBHBIE TEUYaTHBIE UICTOYHUKHU:

1. Anre6pa u Hadajna MaremaTudeckoro aHaiausa. 10-11 kmaccel. ba3oBwiit u
yriyoneHHbIl ypoBHU: yueOHuK / 1. A. Anmumog, 0. M. Konsrun, M. B. Tkauesa,
[ np.]. - 12-e u3n., crep. - Mocksa: IIpocsemenue. 2024. - 464 c. - ISBN 978-5-09-
112136-0. - Tekcer: AIEKTPOHHBIN. - URL.:
https://znanium.ru/catalog/product/2157448 (nara oopamenus: 06.05.2026)

2. Kapm, A. II. Maremaruka. ba3oBslii ypoBeHb. B 2 uvactax. Yacte 1: yuebHoe
nmocoowue TUISt o0pa3oBaTenbHbIX OpraHu3anuu, peanu3yroImx
oOpa3oBaTeIbHbBIC MPOTPAMMBI CPEIHETO MPOdEeCcCHOHATBFHOTO 00pa3oBaHus /
A.II. Kapn, A. JI. Bepuep. — Mocksa: IIpocsemenune, 2024. — 319, [1] c.: uin.
— (Yuebnuk CIIO). — ISBN 978-5-09-108510-5. - TekcT: 37AeKTpOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157336

3. Kapm, A. Il. Marematuka. ba3oBsiit ypoBens. B 2 vactsax. Uacts 2: yuebHOE
nocobue s o0pa3oBaTeIbHBIX OpPraHU3alUl, peaju3yIolUX 00pa3oBaTebHbIC
porpaMmbl cpefHero mnpodeccuoHanbHoro obpazosanus / A. II. Kapm, A. JL
Bepnep. — Mockasa : IIpocsemienue, 2024. — 255, [1] c.: un. — (Yuebnuxk CI10)
— ISBN  978-5-09-108511-2. -  Tekcr: anekrpoHHbid. -  URL:
https://znanium.ru/catalog/product/2157335



https://znanium.ru/catalog/product/2157448%20
https://znanium.ru/catalog/product/2157336
https://znanium.ru/catalog/product/2157335

4. I'eometpus. 10-11 xnaccel. ba3oBelid 1 yriy0a€HHbBIN ypoBHU: yueOHUK / JI.
C. Atanacsn, B. ®@. byty3os, C. b. Kagomues [u ap.]. — 12-e u3z., crep. - Mocksa:
IIpoceemienne, 2024. - 290 c. — (MI'Y - mkone). - ISBN 978-5-09-116447-3. -
TekcT: anekTponHsii. - URL: https://znanium.ru/catalog/product/2201875
(mara obpamenus: 13.04.2026)

3.2.2. JlonoMHUTENbHBIE UCTOUYHUKHU:

1. Mep3nsik, A. I'. Anre6pa. 10 kmacc. YrayOneHHBIN ypoBeHb: yueOHUK / A.
I'. Mep3nsxk, . A. Homuposckuit, B. M. [lonsikos. - 8- u3a., crepeorurr. - Mocksa:
IIpocsemenne, 2024. - 481 c. - ISBN 978-5-09-116479-4. - TekcT: 3JIEKTPOHHBIN.
- URL: https://znanium.ru/catalog/product/2174793
(mara obpamenus: 14.04.2026). — Pexxum goctymna: mo moJrnucke.

3. JIucuukun, B. T. MaTemaTuka B 3ajlayax C pelIeHUsIMU: yuyeOHOe mocooue
mis CIIO / B. T. Jlucwukun, W. JI. Conosetiunk, — 12-e u3m., crep. — CaHKT-
[lerepOypr: Jlawb, 2026. — 464 c. — ISBN 978-5-507-56653-2. — Tekcr:
ANEeKTpPOHHbIN //  JlaHb:  anekTpoHHO-OMOnMMoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/518255 (mara obpamenusi: 06.05.2026). — Pexum
JOCTyTA: IS aBTOPH3. MOJIb30BaTEIICH.

4. bammakoB, M. U., Marematuka: yuebuuk / M. 1. bammakoB. — Mocksa:
KnoPyc, 2026. — 394 c¢. — ISBN 978-5-406-15043-6. — URL.:
https://book.ru/book/958781 (mara obpamenms: 13.04.2026). — Texkcr:
3JIEKTPOHHBIMN.

3.2.3. DIIEKTPOHHBIC U3TaHUS

1. Bcepoccuiickue nntepuet-onumnuansl. - URL: https://online-olympiad.ru /
(mara obparmenus: 13.04.2026). - TekcT: 27eKTPOHHBIH.

2. Hayunas snextponnas oubnuotexa (H9b). - URL: http://www.elibrary.ru
(mara obpamienus: 13.04.2026). - TekcT: 2IE€KTPOHHBIN.

3. OtkpoIThIi KOIIEMK. MaTtemartuka. - URL: https://mathematics.ru / (nata
obOpamenust: 13.04.2026). - TekcT: 37€KTPOHHBIN.

4. CrnpaBOYHMK IO MaTeMaTHKE ISl IKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata o6pamienus:
13.04.2026). - TekcT: AIEKTPOHHBIH.

5. ®enepanbhbiii nopran «Poccuiickoe obpasoBaHue». -

URL: http://www.edu.ru/ (marta obpamenus: 13.04.2026). - Tekcr:
3JICKTPOHHBIM.
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4. KoHTpOJIb U OlIEHKA Pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTEIHLHOTO
npeaMeTa

KoHTponb ¥ oOlEeHKa pe3yJbTaTOB OCBOEHMS 0O0Ie00pa30BaTEIbHOTO
npeaMeTa pacKpbhIBalOTCS Yepe3 MUCIUILUIMHAPHBIE Pe3yJIbTaThl, HalpaBICHHbIE
Ha (opMHpOBaHKE OOLIMX U MPO(PECCHOHATBHBIX KOMIIETEHIIMH MO pa3ienaM U
TEMaM COJEpKaHusl yUeOHOTrO MaTepuana.

O6mas/mpodeccronans Pasnen/Tema Tun oLlEHOYHBIX
Hasi KOMITICTCHIIHS MEpOTPUITHHA

OK 01. Bsibupars | P 1, Tema 1.1-1.3,1.411-0/c!, 1.5, 1.6 [IpakTuueckas pabora

cHocoOBbI pewenus | P 2, Temer 2.1 - 2.9 KonrtponsHas padora

3a7a4 P 3, Temsr 3.1 - 3.7 Brinonnenue 3amanuit

npodeccuoHaIbLHON P 4, Tems1 4.1 - 4.8, 4.9 I1-o/c, 4.10 IIPOMEXYTOUYHOMN

JIeITEIIbHOCTH P 5, Temsr 5.1 - 5.8, 5.9 I1-o/c, 5.10 aTTecTaluu

MPUMEHHUTEIHHO Kk | P 6, Temn1 6.1- 6.8, 6.9 I1-o/c, 6.10 -

pa3IMYHbIM 6.16

KOHTEKCTaM P7, Temsr 7.1 - 7.3, 7.4 I1-o/c, 7.5

P8, Temsr 8.1 - 8.5

P9, Temnr 9.1-9.8, 9.9 I1-o/c, 9.10 -
9.17,9.18 IT-o/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 I1-o/c, 10.10
-10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temwr 12.1 - 12.3, 12.4 I1-0/c, 12.5
-12.8, 12.9 I1-o/c, 12.10

OK 02. Hcnons3oBats | P 1, Tema 1.1 -1.3, 1.4 II-o0/c, 1.5, 1.6 [IpakTrueckas pabota

coBpeMmeHnHble cpeactBa | P 2, Temsr 2.1 - 2.9 KontponbHas pabora
nmoucka, aHamm3a u | P 3, Temsr3.1-3.7 Brinonnenue 3agaHnuii
UHTEPIPETALUN P 4, Tems1 4.1 - 4.8, 4.9 I1-o/c, 4.10 IIPOMEKYTOUHOU
uHbopMaIuy, u|P5, Temnr 5.1 -5.8,5.91I-0/c, 5.10 aTTecTaluu
nH(POpPMaIMOHHBIE P 6, Tems! 6.1- 6.8, 6.9 I1-o/c, 6.10 -

TEXHOJIOTHU IS 6.16

BBIIIOJIHEHUS 3amad | P 7, Temsr 7.1 - 7.3, 7.4 I1-o/c, 7.5

npodeccuoHaIbLHON P 8, Temsr 8.1 - 8.5

eI TENLHOCTH P9, Temsr 9.1-9.8, 9.9 IT-o/c, 9.10 -

9.17,9.18 II-o/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
- 10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P12, Temsr 12.1 - 12.3, 12.4 I1-o/c, 12.5
-12.8, 12.9 TI-o/c, 12.10

! TIpodreccnoHaNbHO OPUEHTHPOBAHHOE COJIEPIKAHME.




OK 03. [InanupoBath 1
peaTn30BHIBAThH
COOCTBEHHOE
npodeccuoHabHOE U
JMYHOCTHOE pa3BUTHE,
PEINPUHIMATEIBCKYIO
JeSITeTTHHOCTD B
npodecCuoHAIbHON
chepe, UCMOIB30BATH
3HaHUA N0 (PMHAHCOBOMU
IPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYyAIHIX

P1,Temal.1-1.3,1.41I-0/c,1.5,1.6

P2, Temer 2.1 -2.9

P 3, Temsr 3.1 - 3.7

P4, Temsr 4.1 - 4.8, 4.9 I1-o/c, 4.10

P 5, Temsr 5.1 - 5.8, 5.9 IT-o/c, 5.10

P 6, Temsr 6.1- 6.8, 6.9 IT-o/c, 6.10 -
6.16

P7, Temsr 7.1 - 7.3, 7.4 I1-0/c, 7.5

P 8, Temsr 8.1 - 8.5

P9, Temsr 9.1-9.8, 9.9 IT-o/c, 9.10 -
9.17,9.18 I1-0/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
-10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temsr 12.1 - 12.3, 12.4 IT-o/c, 12.5
-12.8, 12.9 IT-o/c, 12.10

[IpakTuyeckas pabora
KonTponbHas padora
Brinonnenune 3aJaHuN
IIPOMEKYTOUHON
aTTeCTaluu

OK 04. DdodextuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJICKTHUBE
¥ KOMaHJie

P1,Temal.1-1.3,1.41II-0/c, 1.5, 1.6

P2, Temrsr 2.1 -2.9

P 3, Temsr 3.1 - 3.7

P4, Temrr 4.1 - 4.8, 4.9 I1-o/c, 4.10

P 5, Temsr 5.1 - 5.8, 5.9 I1-o/c, 5.10

P 6, Temsl 6.1- 6.8, 6.9 IT-o/c, 6.10 -
6.16

P7, Temsr 7.1 - 7.3, 7.4 I1-0o/c, 7.5

P8, Temsr 8.1 - 8.5

P9, Temsr 9.1-9.8, 9.9 I1-0/c, 9.10 -
9.17,9.18 I1-o/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
-10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temsr 12.1 - 12.3, 12.4 I1-0o/c, 12.5
-12.8, 12.9 IT-o/c, 12.10

[IpakTuyeckas pabora
KonrtponsHas padora
Brinonnenune 3aJaHul
IIPOMEKYTOYHOU
aTTecTaluuu

OK 05. OcymecTBisaTh
YCTHYIO U IUCbMEHHYIO

KOMMYHUKAIUIO Ha
roCyJJapCTBEHHOM
SI3BIKE Poccuiickoit
Qenepauyu ¢ y4eToM
0CO0eHHOCTEH
COLIMAJIBLHOTO 51

KYJIbTYPHOI'O KOHTEKCTa

P1,Temal.1-1.3,1.41II-0/c, 1.5 1.6

P2, Temsr 2.1 -2.9

P 3, Temsr 3.1 -3.7

P4, Temrr 4.1 - 4.8, 4.9 I1-o/c, 4.10

P 5, Temsr 5.1 - 5.8, 5.9 I1-o/c, 5.10

P 6, Temsl 6.1- 6.8, 6.9 I1-o/c, 6.10 -
6.16

P7, Temsr 7.1 - 7.3, 7.4 I1-o/c, 7.5

P8, Temsr 8.1 - 8.5

P9, Temsr 9.1-9.8, 9.9 I1-0/c, 9.10 -
9.17,9.18 IT-0/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
-10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,

[IpakTuueckas pabora
KonTponbHas pabota
Brinonnenune 3aJaHuN
MIPOMEKYTOYHOU
aTTecTaluu




11.13
P 12, Temsr 12.1 - 12.3, 12.4 TI-o/c, 12.5
- 12.8,12.9 IT-o/c, 12.10

OK 06. [IIposisats | P 1, Tema 1.1 -1.3, 1.4 1-0/c, 1.5, 1.6 [IpakTrueckas padota
TPakIaHCKO- P2, Tems 2.1 -2.9 KontponbHas padota
MaTPUOTUYECKYIO P 3, Temst 3.1 - 3.7 Brinosnnenue 3aJaHui
MHO3UIIMIO, P4, Temrr 4.1 -4.8,4.9 I1-o/c, 4.10 MPOMEKYTOUHOMN
JIEMOHCTPHUPOBATH PS5, Temst 5.1 - 5.8, 5.9 II-o/c, 5.10 aTTecTaluu
oco3HanHoe nosenenue | P 6, Tems! 6.1- 6.8, 6.9 I1-o/c, 6.10 -

Ha OCHOBE 6.16

TPaJULIMOHHBIX P7, Temsr 7.1 - 7.3, 7.4 I1-0/c, 7.5

00I11eY€eIOBEYECKUX P 8, Temsr 8.1 - 8.5

nenHocreii, B ToM uucie | P9, Temsr 9.1-9.8, 9.9 I1-o/¢c, 9.10 -

c y4eTOM 9.17, 9.18 IT-o/c, 9.19

rapMOHHU3AIUU P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10

MEXXHALIMOHAIBHBIX H -10.14, 10.15 IT-o/c, 10.16 - 10.18

MEKPEIIUTUO3HBIX P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,

OTHOIIICHHUH, 11.13

npuMeHsaTh ctangaptsl | P 12, Temsr 12.1 - 12.3, 12.4 TI-o/c, 12.5

AQHTUKOPPYIILIUOHHOTO -12.8,12.9 IT-o/c, 12.10

TIOBEICHUS

OK 07. CogeiictBoBats | P 1, Tema 1.1 - 1.3, 1.4 I1-o/c, 1.5, 1.6 [IpakTuyeckas pabora
COXPAHEHUIO P2, Tems 2.1 -2.9 Konrtponbnas padora
okpyxkaromet  cpensl, | P 3, Temsr 3.1 - 3.7 Brimonnenue 3aIaHUI
pecypcocOepexeHHIo, P4, Temsi 4.1 - 4.8, 4.9 T1-o/c, 4.10 MPOMEKYTOUHOU
npumeHsaTh 3HaHus o0 | P 5, Temsr 5.1 - 5.8, 5.9 I1-o/c, 5.10 aTTeCcTalnu

m3MeHeHun  kiammarta, | P 6, Temsr 6.1- 6.8, 6.9 I1-o/c, 6.10 -
MPUHLIAIIBI 6.16
OepeKITUBOTO P7, Temsr 7.1 - 7.3, 7.4 I1-0/c, 7.5
MIPOU3BOJICTBA, P 8, Temsr 8.1 - 8.5
3¢ pexTUBHO P9, Temsr 9.1-9.8, 9.9 IT-o/c, 9.10 -
JIeHICTBOBATH B 9.17, 9.18 IT-o/c, 9.19
Ype3BbIUYANHBIX P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
CUTyalusx -10.14, 10.15 IT-o/c, 10.16 - 10.18
P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13
P 12, Temnr 12.1 - 12.3, 12.4 I1-0/c, 12.5
-12.8, 12.9 IT-o/c, 12.10
IIK 1.1. ®opmuposats | P 1, Tema 1.1 - 1.3, 1.4 I1-o/c, 1.5, 1.6 [TpakTudeckas pabora
anroput™bl  paspabotku | P 2, Temsr 2.1 - 2.9 KonrposnbHas paborta

MIPOTPAMMHBIX MOJYJIEH B
COOTBETCTBUU c
TEXHUYECKUM 3aJaHUEM.

P 3, Temsr 3.1 - 3.7

P4, Temsr 4.1 - 4.8, 4.9 I1-o/c, 4.10
P 5, Temsr 5.1 - 5.8, 5.9 IT-o/c, 5.10
P 6, Temsr 6.1- 6.8, 6.9 IT-o/c, 6.10 -

6.16

P7,Temsr 7.1 - 7.3, 7.4 I1-o0/c, 7.5
P8, Temsr 8.1 - 8.5

P9, Temsr 9.1-9.8, 9.9 I1-0/c, 9.10 -

Brinonnenune 3aJaHul
IIPOMEKYTOUHON

aTTreCcrTannuu




9.17,9.18 IT-o/c, 9.19

P 10, Temst 10.1-10.8, 10.9 II-o/c, 10.10
- 10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temsr 12.1 - 12.3, 12.4 [1-o/c, 12.5 -
12.8,12.9 I1-o/c, 12.10

TIIK 3.1.
BBIOOp TOTOBBIX MOJEIEH

OcCymIecTBIAT

HCKYCCTBCHHOT'O
HWHTCIIJICKTA.

P1,Temal.1-1.3,1.41II-0/c, 1.5 1.6

P2 Temer2.1-2.9

P 3, Temsr 3.1 - 3.7

P4, Temsr 4.1 - 4.8, 4.9 I1-o/c, 4.10

P 5, Temsr 5.1 - 5.8, 5.9 I1-o/c, 5.10

P 6, Tems! 6.1- 6.8, 6.9 I1-o/c, 6.10 -
6.16

P7, Temsr 7.1 - 7.3, 7.4 I1-0/c, 7.5

P8, Temsr 8.1 - 8.5

P9, Temnr 9.1-9.8, 9.9 I1-o/c, 9.10 -
9.17,9.18 IT-o/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 I1-o/c, 10.10
- 10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temnr 12.1 - 12.3, 12.4 T1-o/c, 12.5

-12.8, 12.9 IT-o/c, 12.10

[IpakTuueckas pabora
KontponbHas padota
Brinonnenue 3aJaHuN
MIPOMEKYTOUHOMN
aTTecTaluu

IIK 3.6. ®opmupoBaTh
3ampocsl Ast paboTel €
HCKYCCTBEHHBIM
UHTEIUIEKTOM C  IEJIbIO

BU3YyaJIM3alluH JaHHbBIX.

P1,Temal.l-1.3,1.41II-0/c,1.5,1.6

P2 Temer2.1-2.9

P 3, Temsr 3.1 - 3.7

P4, Temsr 4.1 - 4.8, 4.9 I1-o/c, 4.10

P 5, Temsr 5.1 - 5.8, 5.9 IT-o/c, 5.10

P 6, Temsr 6.1- 6.8, 6.9 IT-o/c, 6.10 -
6.16

P7, Temsr 7.1 - 7.3, 7.4 I1-0/c, 7.5

P 8, Temsr 8.1 - 8.5

P9, Temsr 9.1-9.8, 9.9 IT-o/c, 9.10 -
9.17,9.18 IT-o/c, 9.19

P 10, Temsr 10.1-10.8, 10.9 IT-o/c, 10.10
-10.14, 10.15 IT-o/c, 10.16 - 10.18

P 11, Temsr 11.1 - 11.11, 11.12 II-o/c,
11.13

P 12, Temnr 12.1 - 12.3, 12.4 I1-0/c, 12.5

-12.8, 12.9 IT-o/c, 12.10

[IpakTuueckas pabora
KonTponbnas pabora
Brmmonanenne 3aJaHuH
MPOMEKYTOUHOMN
aTTecTaluu




