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1. OBIIIAS XAPAKTEPUCTUKA ITPOT'PAMMBI YUYEBHOM JUCHUITIIINHBI
T11.02 MaremaTuka

1.1 O6nacTr npuMeHennsi padoyeii NporpaMMbl Y4eOHOM JMCIHUIIIHMHBI

Pabouass mporpamMMa y4eOHOW MHUCHMUIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MOATOTOBKH
CIIELIMAJIMCTOB CPEAHErO 3BEHA

KoppekionHast earornka B Ha4aaIbHOM
10 CHEUAIBLHOCTH 44.02.05 PpeKl A
00pazoBaHUH
. . OO0pasoBaHue U MeIarorn4ecKue
YKPYIIHEHHOW TPYIIIBI CHIEUATbHOCTEH 44.00.00 HayKi

1.2 Mecto y4eOHOH qMcUMILVIMHBI B cTPYKType IIporpaMmbl MOATOTOBKY CHIENMATHCTOB
cpe/JHero 3BeHa

I[aHHaﬂ y‘IC6Ha$[ JUCHUITIIIMHA BXOOUT:

B 00s3aTenbHyto yacTh 1ukios [ITICC3 | O06111600pa30BaTENIbHbIIN LUK |

B BapuatuBHY0 yacTh uukios [ITICC3 | |

YyeOHass naucnuiuinHa cBsizaHa ¢ gucruiumHol «OI1.08 Marematnka B mpodeccrHoHaTbHON
NesTeNbHOCTH yuuTels» obmernpodeccnonansuoro nukia, M/IK 01.04 MaTtemartuka ¢ METOAUKOM
MpenoiaBaHus MpoPECCHOHATILHOTO HUKIIA.

1.3 Ilesb ¥ IUIAHUPYeMbIe Pe3yJIbTATHI YUeOHOH TUCHUIINHBI:
Iean TUCHUNIAHBI

- (opmupoBaHMEe LEHTPANBHBIX MAaTEeMAaTUYECKUX TMOHATHH  (UMCIO, BEIMYHWHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOSTHOCTb, (YHKIMS, TMPOU3BOAHAS, HHTErpan),
O6€CH€‘II/IBaIOHII/IX NPpEEMCTBECHHOCTE MW MNEPCIHCKTUBHOCTHL MATCMATHUYCCKOI'O O6p330BaHI/I$I
00yJaronuxcs;

- TIoJiBe/IeHUe OOyJaromMXCsl Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHIO B3aWMOCBS3H
MAaTE€MAaTUKN W OKPYXAICro Mupa, IHNOHUMAHUIO MATCMATHKHM KaK 4YacCTu 06[116171 KYJIBbTYPEBI
YeJI0BEYECTBA;

- pa3BUTHE HHTEUVIEKTyallbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  0oOydarommxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHH, KPUTUYHOCTH MBIIIJICHHS, HHTEpeca K
W3YYEHHUIO MAaTEMaTHKU;

- (opmupoBaHue QYHKIIMOHATHHON MAaTEeMAaTHUYECKON IPaMOTHOCTU: YMEHHs pacro3HaBaTh
MAaTEMATUUYCCKHUE ACIICKThI B PCAJIbHBIX KXU3HCHHBIX CUTyallUAX W MPHU U3YUCHUU APYTHUX y‘-Ie6HBIX
MIPEeIMETOB, MPOSBIEHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEeH, (opMynHpoBaTh HUX Ha S3bIKE
MaT€MaTUuK MW CO3/JaBaTb MATEMATHUYCCKHUEC MOACIIHU, NPUMCHATH OCBOCHHEIM MaTeMaTHYECKUI
amnmnapar mid peICHUs IMPaKTUKO-OPUCHTUPOBAHHBIX 3a4ad, HWHTCPIPECTHUPOBATE W OLCHHBATDH
MOJIy4YE€HHBIEC PE3YIIbTATHI.



Ili1anupyemble pe3yJibTaThl 0CBOCHUS Y4eOHO# nucuuILIuHbI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa 1 HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIN i

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI

Oomue

ﬂncummnnapm,le

OK 01. Bribupats crocoOst
penreHns 3ama4d
po¢eCCHOHATBHOM
JEeATeIbHOCTH
HPUMCHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

IK.1.1. IIpoextupoBars
mporecc  OOydeHUs — Ha
OCHOBE (benepaiabHOTO
roCyJapcTBEHHOTO
00pa3oBaTeNbHOTO
cTaHzapra Ha4yaJbHOTO
o01ero o0pazoBaHus
(manmee — ®IOC HOO),
(benepanbHOro
rOCY/apCTBEHHOTO
00pa30BaTEILHOIO
cTaHaapra HaYyaJlbHOTO
o0Omiero 00pa3oBaHUA
oOygaromuxcs c
OrpaHUYCHHBIMU
BO3MOXHOCTSMH  3I0POBBSI
(manee - @I'OC HOO
OB3), (benepambHOTO
rOCY/apCTBEHHOTO
00pa3zoBaTeILHOTO
CTaHgapTa oOpa3oBaHUs
00yJaromuxcs c
YMCTBEHHOM  OTCTaJIOCTHIO
(MHTENIEeKTyaIbHBIMU
HapyleHusMH) (Janee —
@®IrocC YO), denepanbHoii
00pa3oBaTeNpHON
pOrpaMMBl HaYyaJIbHOTO
o01ero o0pa3oBaHus
(manee - @®OII HOO),
dbenepanpHOU

JIuuHOCTHBIE Pe3yabTaThI

B YaCTH TPY/I0BOTO BOCIIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH
TpyZnoMtoOus, HWHTEpeC K pa3luyHbIM chepam
podeCCHOHANBHON JeATENIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOH H € INPWIOKEHUSAMH, YMCHHE
COBEpIIaTh  OCO3HAHHBIH  BBIOOp  Oymymiei
npodeccud ¥ pealu30BBIBATH  COOCTBCHHBIC
’KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa30BaHUIO "
caM000pa30BaHUIO Ha MNPOTSHKCHUH BCCH IKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B DPELICHHH

MPaKTUUECKUX 3a7a4 MaTeMaTH4eCcKOn
HaIpaBJIEHHOCTH;

no3HaBaTeJbHbIe YHUBepCaJbHbIE
yueOHble JeiictBusi ba3oBble Jiormyeckue
elcTBHUA:
BBIIBJISITH M XapaKTEpU30BaThb CYLIECTBEHHbBIC

NIPU3HAKM MAaTeMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXIYy TMOHATHAMH, (OPMYIHPOBAaTh

onpeneiIeHus MOHATHUH, yCTaHaBIINBaTh
CYILIECTBEHHBII MIPU3HAK KJaccudukanmy,
OCHOBaHMS Ui O000OIIEHHS ¥  CpaBHEHUS,
KPUTEPHH MPOBOJUMOI0 aHAJIN34;

BOCTIPHHHUMATh, (dbopmyupoBaTh "

IpeoOpa3oBhIBATh CYXJIEHHS: YTBEPIUTEIbHBIE U
OTpHIaTeNIbHBIE, €IWHUYHBIE, YacTHbIE M OOIIue,
YCJIOBHBIE;

BBIABIATE ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,
B3aUMOCBSI3H M NIPOTHBOpEUUs B (DaKTax, JaHHBIX,
HaONMIONICHUSIX M YTBEPXKICHUSX, Ipellararh
KPUTEPUM 7SI BBIABICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUHI;

JenaTb BBIBOABI C  MCIOJb30BAHMEM 3aKOHOB
JIOTHKH, JIeTyKTHBHBIX u WHJIyKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aK/IIOYEHUH 10 aHAJIOTHH;
MPOBOANUTE  CAMOCTOSITENIBHO  JIOKA3aTENbCTBA
MaTeMaTHYeCKUX YTBEpKIEHHHA (TpsMBIE W OT

«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»:

Yucna W BbIYMCIEHHsA: CBOOOJHO OIEPHUPOBATH panMoHaNbHOE YHCIIO, OECKOHEYHas
nepruoAndecKast JpoOb, MPOLEHTHI, MPPANMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JEHCTBHUTEIIBHBIX
YHCell, MOAYJb ACHCTBUTENBHOTO YHCIIA; IPUMEHSTh OPOOHM WM MPOLIEHTHI A PEIICHUS NPUKIAAHBIX 3a4ad U3
pasNMYHBIX OTpacied 3HAaHUH W peaJbHOM JKNM3HH; NPUMEHSTh NPHONKEHHBIC BBIUUCICHUS, IPaBHIa

OKPYTJICHU, IPUKUIKY U OLICHKY PE3YyJIbTaTa BLI‘iHCHeHHIZ; CBOGO}IHO OICPUPOBATH MOHATUEM: CTCIICHL C LICJIbIM

TIOHATHUAMMA

MOKa3aTesieM, UCII0JIb30BaTh MOAXOAALIYI0 (JOPMY 3alUcCh ISHCTBUTENLHBIX YUCEN ISl PELICHHS MPAKTUIECKIX
3aJa4 M NpeNCTaBIeHHs IaHHBIX; CBOOOIHO ONEPHPOBATh MOHSITHEM: apu(pMETHUECKHH KOPEHb HATYypalbHON
CTENEHHU; CBOOOIHO ONEPUPOBATH MOHITHEM: CTENEHb C PAllMOHANBHBIM T0Ka3aTeseM; CBOOOIHO ONepUpOBaTh
MOHATHUSAMHU: JIoTapu(M YHCIIa, IECATUYHbIC U HATypalibHbIC JIorapru(MBbl; CBOOOIHO ONEPHUPOBATH MOHATHUSIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa; ONEPUPOBATh OHATUSAMU: apKCUHYC, aPKKOCUHYC U
apKTaHI€HC YHCIJIOBOIO apryMeHTa.

CBOOOTHO ONEpUPOBATh MOHATHAMH: HATYypallbHOE H IIENIO€ YHCIIO0, MHOXKECTBA HATYPaJbHBIX M IENBIX YHCEN,
HCIOJIb30BaTh Npu3Haku Aenumoctd Henslx yucen, HOJ[ u HOK HarypanbHBIX 4ucen IJIsl pelleHus 3aaad,
MPUMEHATh adroput™M EBKiIHMOa; CBOOOJHO ONEPHUPOBATH MOHATHEM OCTaTKa IO MOIYJIO, 3allACHIBATh
HATypaJbHbIE YHCIa B PA3IUYHBIX MO3MIMOHHBIX CHCTEMax CUUCIEHHS; CBOOOTHO ONEPHPOBATH HMOHATHIMHU:
KOMITJIEKCHOE YHCII0 M MHOKECTBO KOMITJIEKCHBIX YHCEI, IPEACTABIATh KOMIIJIEKCHbBIE YHCIIa B ajredpanyeckon
U TPUTOHOMETpHUYECKOW (opMe, BBINONHATL apu(MeTHYecKue omnepalud ¢ HUMH W W300paxaTb Ha
KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHeHHs] U HepaBeHCTBa: CBOOOJHO OINEPUPOBATH MOHATHAMHU: TOXJECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIbHBIE YpaBHEHHUS U YpPAaBHEHUS-CIEJCTBUS, PABHOCWIbHBIE HEPABEHCTBA; MPUMEHSTh pPa3JIMYHbIE
METOJIBl PEIICHUS PalHOHAIBHBIX U JPOOHO-PAlMOHANBHBIX YpaBHEHHMA, NMPUMEHSATh METOJ WHTEPBAJIOB IS
pelIeHusT HepaBEHCTB; CBOOOJHO OIEPHPOBATH MOHATHSIMU: MHOTOWICH OT OJHOU TEPEMEHHOW, MHOTOWICH C
eNbIMA KO3 UIIMEHTaMH, KOPHA MHOTOYIICHA, TPHUMEHATH JCJCHHEe MHOTOWICHA Ha MHOTOWICH C OCTaTKOM,
Teopemy be3y u Teopemy Buera s pemeHus 3amad; cBOOOJHO OIEPHUPOBATH MOHSATHSIMH: CUCTEMA JIMHEHHBIX
YpaBHEHHH, MaTpUIla, OMPENSIUTEeNIhb MAaTPUIBl 2 X 2 U ero reOMEeTPUIECKUi CMBICH, MCIIOIB30BATh CBOKCTBA
ompenenuTens 2 X 2 A BBIUMCICHHS €r0 3HAYCHHUS, MPUMEHSTH OINPENeTUTENN U PEIICHHUs CHCTEMBI
JIMHENHBIX YpPaBHEHUH, MOJEIUPOBATh DPEAJIbHBbIE CHUTyalMM C IIOMOIUBI0 CUCTEMBl JMHEWHBIX YPaBHEHMH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENIU C MOMOLIBI0 MAaTpULl U ONpPENENIUTENeH, UHTEPIPETUPOBATh OJIYy4YECHHBIN
pe3yabTaT; WCHOJB30BATH CBOWMCTBA JCWCTBHII C KOPHAMH [JISI TPeoOpa3oBaHMS BBIPAKCHUH; BBINOIHATH
mpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHHH, COJEPKAIIUX CTEIICHN C PAlMOHAIBHBIM ITOKa3aTelleM; HCIIOJIb30BaTh
cBOMcTBa JiorapuMoB Uil TpeoOpa3oBaHMS JIOTApUPMUYECKHX BBIPAKEHHH; CBOOOJHO OIEPUPOBATH
MIOHATHUSAMM: HMppalMOHANIBHBIE, ITOKa3aTeJNbHbIE W JOTapu(pMHUYECKUEe YPaBHEHHWS, HAXOAUTh HMX PEIICHHS C
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aJlalTHPOBaHHOMN
00pa3oBaTeNpHON
IPOrpamMMBbl HavyaJIbHOTO
o0miero 00pa3oBaHUs IS
oOyJaromuxcs c
OTpaHUYCHHBIMH
BO3MOXXHOCTSMH ~ 3JI0POBBSI
(manee - ®AOII HOO
OB3), (benepanbHOI
aJalTUPOBAaHHONW OCHOBHOM
00111e00pa30BaTENLHOM
porpamMMbl - 00y4arOIINXCs
C YMCTBEHHOW OTCTalOCTBIO
(MHTeNIEeKTyalbHBIMU
HapymeHusMu) (manee -
®AOII YO), B ToM uucie
TUISt oOyJarommxcs c
OTpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBBSI
I[IK 1.2. OpranuzoBnIBaTh
mporecc 00y4eHHS
00ydJalomuxcs, B TOM 4UCIIe
C OrpaHNYCHHBIMU
BO3MOXKHOCTSMH  3710pOBBS,
B COOTBETCTBHUHU C
CaHUTapHBIMHU HOpMaMH H
IpaBujiaMu, p€ajn30BbIBATH
IIPOTPaMMBbI
MHIIMBHIYaJILHOTO PA3BUTHSA
IIK 1.3. KontposnupoBats u
KOPPEKTHPOBaTh  IPOIECC
oOyd4eHus, OLICHUBATh
Ppe3yIbTaThI 00y4eHUs
00yJaromuxcs, B TOM 9HCIe
C OrpaHNUYCHHBIMU
BO3MOXHOCTAMM 3T0POBbA
IIK 1.4. Amnanu3upoBatb

mpomecc U
o0y4eHust oOydaroumxcs, B
TOM qHCIe c
OrpaHUYCHHBIMU
BO3MOXHOCTSMH 310POBBSI

pe3yIabpTaThl

MIPOTUBHOTO), BBICTPANBATh apryMeHTaluIo,
MIPUBOIHUTH TIPUMEpPHI u KOHTPIIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHS M BBIBOJIBI;
BBIOMpaTh CHOCOO pelleHuss ydeOHOM 3amadu
(cpaBHUBAaTh HECKOJILKO BapUaHTOB PELICHUS,
BEIOMpaTs Hambollee MOOXOMAMMHA C  YIETOM
CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHEB).

OK 02. Hcnonp3oBaTh

Ilo3naBaTenbHbIE YHHBeEpCaJlbHbIE
aericreusi Pabora ¢ mHpopmanueii:

y4yeOHbIe
BBISIBIIATH

MOMOILBI0 PAaBHOCWIBHBIX IIEPEXOJOB MM OCYLIECTBISSL IPOBEPKY KOPHEH;
TPUTOHOMETpUYeCKHe (OpMyNsl I TPeoOpa3oBaHMs TPUTOHOMETPUYECKHX  BBIPAKEHHH; CBOOOIHO
OIIEpUPOBATh ITOHATHEM: TPUTOHOMETPHUECKOE yPaBHEHUE, MPUMEHATh HEOOXOIUMBIE (OPMYIBI [T PELICHUS
OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX YpPaBHEHHH; MOJCIHPOBATh PEalbHBIC CHTYAI[MH Ha SI3BIKE alreOphl,
COCTaBJIATh BBIPAKCHUS, YPABHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3a[JadH, MCCIICIOBATh MOCTPOEHHBIE MOJEIHU C
UCTIONB30BAaHKEM allapaTa anreOpsl.

CBOOO/IHO ONEPHPOBATh MOHITUSAMHU: HPpPAlMOHAIBHBIE, IOKa3aTeNbHblE W JIorapu(MHYECKHe HEpaBEHCTBA,
HaXOJUTh MX PELICHUS C MOMOIIBIO PABHOCHIIBHBIX IEPEXO0J/I0B; OCYIIECTBISATH OTOOP KOPHEH NpU peIeHuH
TPUTOHOMETPUUYECKOTO YPaBHEHHMS; CBOOOJHO ONEPHPOBATH IOHSATHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
MIPUMEHATh HEoOXoaAuMble (OPMyINBI JJIsl PEUICHUs OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX HEPABEHCTB;
CBOOO/IHO OIEPUPOBATh IMOHATHUSAMH: CHUCTEMa M COBOKYIHOCTh YPAaBHEHHWH M HEPAaBEHCTB, PaBHOCUIIbHBIC

MNpUMCHATH OCHOBHbLIC

CHCTEMBI W  CHUCTEMBI-CICACTBUA, HaAXOAUTh PEIICHUA COBOKyHHOCTeﬁ pannoHaIbHBIX,
HPppANHMOHAJIbHBIX, IMOKAa3aTCJIbHBIX H J'IOFapI/Iq)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ U HCPABCHCTB; pCIIATH pAllMOHAJIbHBIC,
HppalrMOHAJIbHBIC, IOKA3aTCIJIbHbBIC, HOFapI/I(I)MI/I‘ICCKI/Ie 1 TPUTOHOMCTPUYCCKHUC YPABHCHUA W HCPABCHCTBA,
coacpKalie MOAYJIN U MapaMETpPbl; IPUMCHATH rpa(blxmecmde MCTOAbI UIA pCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB, a

TAaKXKE 3a/1a4 C MapaMeTpamMu; MOACIUPOBATL PCAJIbHBIC CUTYyallUHl Ha A3bIKC anre6pLI, COCTABJISITh BBIPAKCHMUS,

CUCTEMBI H

ypaBHEHHs, HEPABEHCTBA M WX CHUCTEMBl M0 YCIOBUIO 3aJa4M, HCCJIENOBaTb IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHKUEM aIlapara anre0pbl, HHTEPIPETUPOBATH MOJYYEHHBIH Pe3ybTaT.
Dynkuun U rpagukn: cBOOOJHO ONEPUPOBATh MOHATHIMHU: (QYHKIHS, CHOCOOBI 33aHus (pyHKLIUH, B3aUMHO

oOpaTHble (QyHKUIMM, KOMIO3ULIXS (QYHKUMHA, rpaduk (YHKIHMH, BBINOJHATH SJIEMEHTapHbIC NpeoOpa3oBaHuUs

rpagukoB
¢GyHKIHY,
HEYETHBIC

(GyHKIMIA; CBOOOJHO ONEPUPOBATh MOHATHUSAMH: OOJIACTh ONPENENICHUS M MHOXXECTBO 3HAuCHHH
HyIM (QYHKIHMH, TPOMEXKYTKHM 3HAKOIIOCTOSHCTBA; CBOOOJHO OIEPHUPOBATh NMOHATHAMH: YETHBIE U
(GyHKIMH, TEepHOANYEcKHe (QYHKIHWH, TPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMBI |
MHUHAMYMBI QYHKIMH, HanOoJIbIllee 1 HaMMEHbIIee 3HaYeHHe (DYHKIIMH Ha TPOMEXYTKE; CBOOOIHO OIEPHUPOBATH
MOHATHSAMM: CTETEHHAs (YHKIHMA C HAaTypajdbHBIM W IIEJbIM ITOKa3aTeneM, Ipaduk CTeneHHOW (QYHKIHH C
HaTypaJbHBIM M LENBIM IIOKa3areneM, rpadMK KOpHS n-oif CTeneHM Kak (DYHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM [OKa3aTeJeM; ONEePUPOBATh MOHATUSAMU: JIMHEHHAs, KBaJpaTuiHas U JpoOHO-InHelHas QyHKINH,
BBIMIOJIHATD DJIEMEHTAPHOE MHCCIIeIOBaHHE M IIOCTPOCHHE HMX rpaduKOB; CBOOOJHO OMNEPUPOBATH MOHSTHIMU:
HoKaszaTtesbHas U JlorapudmMuueckas QyHKIMHU, UX CBOMCTBA U TpadMKH, UCIIOIb30BATh UX TPA(UKH JUIsl PEILICHUS
ypaBHEHHMH; CBOOOJHO ONEpUPOBATH MOHATHAMHU: TPUTOHOMETpUYECKas OKPY)KHOCTh, OIpeJeNeHUe
TPUTOHOMETPUUYECKUX (DYHKIHMIT YUCIOBOrO apryMeHTa; WCIOJb30BaTh rpapuku (YHKLUHA JIsi MCCIIEA0BaHUS
MIPOLIECCOB M 3aBUCHUMOCTEH MPH pEelIeHUH 3aa4 U3 JPYruX Y4eOHBIX MPEIMETOB U PeabHON )KHU3HH, BHIpaKaTh
(opMynaMu 3aBUCUMOCTH MEXIY BEITMIHMHAMU;

@OyHkuun 1 rpadUKu: CTPOUTH TpaduKy KOMIOZUIMK (DYHKIMH C MOMOIIBIO 3JEMEHTapHOIO MCCIIEAOBaHUS U
CBOMCTB KOMIIO3WMIMM JABYX (YHKIHH; CTPOWTh TIeOMETpHYecCKHe oOpa3bl ypaBHEHWH W HEpPaBEHCTB Ha
KOOPJMHATHOW IUIOCKOCTH; CBOOOJHO ONEPHPOBATh MOHATHUSAMHU: TpadMKH TPUTOHOMETPHUYECKUX (YHKIMH;
MIPUMEHSATH HYHKIMN IS MOAETMPOBAHUS M UCCIICIOBAHNS PEATHHBIX IIPOILIECCOB.

Hayana MaTeMaTH4ecKOro aHaJau3a: CBOOOTHO ONEPUPOBATH MOHATHAMU: apu(pMETHIECKasi U TeOMEeTpHUIecKas

nporpeccusi, 0ECKOHEYHO YOBIBAIOIMIAS TEOMETPUYECKasl MPOTPECCHs, JIMHEHHBIH M OKCIIOHEHIIMAIbHBIA POCT,
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COBPEMEHHBIE cpezacTBa
TIOHCKA, aHanu3a u
HHTEPIIPETaLH
nHpOpPMAIUH u
nHPOPMALNOHHBIC
TEXHOJIOTUH TULS
BBIMIOJTHEHHS 3ajaq
npoeCCHOHATBHOM
JIeSITEIbHOCTH

neGuuuThl MHPOPMALUY, NAHHBIX, HEOOXOIUMBIX
JUIS OTBETA HA BOIPOC W JJISl PEIICHUS 33]1a4H;

BBIOMpaTh  MH(OpMAaLMIO M3  HMCTOYHHUKOB
Ppa3IMYHBIX THIIOB, aHaJIM3UPOBATH,
CUCTEeMaTH3UPOBATh u HHTEPIIPETHPOBATh
HHPOPMALIMIO  pasNMYHBIX BHOOB W (opm
NpeNCTaBICHUS,

CTPYKTYpHPOBaTh MH(OPMAINIO, NPENCTABIATh €&
B pa3nM4HBIX  (opMax,  HUIFOCTPUPOBATH

rpaduaecku;
OIICHUBATh HANEKHOCTh HWHPOPMALUHU IO
CaMOCTOSTENILHO CHOPMYITHPOBAHHBIM KPUTCPHUSIM.
B YaCTH IEeHHOCTH HAYYHOTO MO3HAHUA:
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAayKd U OOIIECTBCHHOM TMPAKTHKH,
MMOHMMaHUe MaTeMaTHYeCKOH Haykd Kak cdepsl
YeIIOBEUCCKON NESTeNbHOCTH, 3TAllOB €€ Pa3BUTHSA
U 3HAYAMOCTH [UIA Pa3BUTHA [TUBHIN3AINH,
OBJIAZICHUE SI3BIKOM MaTeMAaTHKH "
MaTeMaTHYECKOW  KYJIBTYpOH Kak  CpEeICTBOM
MMO3HAHWS  MHpa, TOTOBHOCTH  OCYIICCTBIATH
MIPOEKTHYIO M HCCIENOBATENbCKYIO AESATeIbHOCTh
WHAWBUAYaAJIbHO U B I'pYyIIIIE.
Ilo3naBaTtebHbBIE
yueOHble  JeicTBUS
HccIeI0BaTeIbCKue JAeiicTBUS:
WCIONIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKUN
HHCTPYMEHT TO3HaHU, (POPMYITHPOBATh BOIPOCEHI,
¢dukcupyromme MIPOTHBOpPEYHE, mpobiemy,
YCTaHABJIMBAaTh UCKOMOE M JaHHOE, (OpMHUpPOBAThH
THIIOTE3Y, apryMEHTHPOBaTh CBOIO  IO3UIIHIO,
MHCHHE;
IIPOBOJUTH

YHHUBepcaJbHbIe
Ba3zoBble

CaMOCTOSITENIBHO  CIUIAHUPOBAHHBIN
SKCIIEPUMEHT, HCCIEJ0BaHUE TI0 YCTaHOBIECHUIO
0COOEHHOCTE MaTEeMaTH4YECKOTO 00beKTa,
ABJICHUA, TIpOLECCa, BBIABJICHUIO 3aBUCUMOCTEMN
MEXIy 0O0BEKTaMHU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENNBbHO (HOPMYIHPOBATH 0000IIEHUST U

BBIBO/JIbI mo pe3ysibTaTtaM HpOBCHéHHOFO
Ha6J'HOH€HI/IH, HUCCJICa0BaHUA, OILICHHUBATh
JAOCTOBEPHOCTDH IMOJYYCHHBIX PE3YIbTATOB,

BBIBOJIOB U 00O0O0IIEHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIEcca, a
TaKXKe BBIIBUTATH MPEIIOIOKECHUS O €T0 Pa3BUTHH

(dopMyna CIOKHBIX HPOLEHTOB, UMETh NPECTABJICHHE O KOHCTAHTE; WCIIOJIb30BaTh HMPOIPECCHUH JUIS PEIICHUS
peanbHBIX 33/a4 NPUKIATHOTO XapaKTepa; CBOOOAHO ONEPUpPOBATH MOHATHAMH: MOCIEIOBATENbHOCTD, CIIOCOOBI
3aJaHusl IOCJIEAOBATEIFHOCTEH, MOHOTOHHBIE M OTPAHMYCHHBIC IIOCIEIOBATEIBHOCTH, IOHMMAaTh OCHOBBI
3apOXKICHUSI MaTEMAaTHIECKOTO aHAIN3a KaK aHalu3a OECKOHEYHO MaJbIX; CBOOOIHO OIEPHPOBATH MOHATHIMU:
HeTpepbIBHBIE (DYHKIIMH, TOYKH pa3pbiBa rpaduka (YHKIUH, acUMITOTH rpaduka (YHKINH, CBOOOIHO
OIIEpUPOBATH NMOHATHEM: (PYHKIIMS, HEIPEPBIBHASI HA OTPE3KE, IPUMEHATH CBOWCTBA HETIPEPBHIBHBIX (hYHKIMH IS
peleHust 3a1a4; cBOOOHO ONEPHUPOBATH MOHATHIMU: IEpBasi U BTOpasi MPOM3BOAHBIC (QYHKIIMHU, KacaTeJbHas K
rpaduky (QYHKIUH; BBIYUCISATH IPOU3BOJHBIE CYMMBI, IIPOU3BENICHNUS, YACTHOTO M KOMIIO3UIMU JIBYX (DYHKIIUH,
3HaTh IPOM3BOAHBIC JJIEMEHTAPHBIX (DYHKIMH; HCIOIb30BAaTh T'EOMETPUUECKHMH W (U3NUECKHH CMBICT
MIPOM3BOIHOM JUISl PEIICHHUS 3a/1a4.

UCIIONIb30BaTh NPOU3BOJHYIO JUISi HCCIIENOBAaHUS (YHKIMM HA MOHOTOHHOCTh M JKCTPEMYMBI; HAXOIUTh
HanOoInblllee W HaMMEHbIIEE 3HAYCHHUS (YHKIMM HETPEPHIBHOM HAa OTPE3KE; MCIIOIb30BaTh MPOWU3BOJHYIO IS
HaXOXJICHNS HAWIydIIero pPEeIlCHHs B MPUKIAAHBIX, B TOM YHCIIE COIHUATbHO-YKOHOMHYECKHX, 3ajadax, Ul
OIIPEAEIICHNUsI CKOPOCTH M YCKOPEHHs Ipoliecca, 3aaHHOT0 (popMytoi miu rpagukoM; CBOOOZHO ONEpUpPOBATH
MIOHATHSAMHE: TIepBOOOpa3Hasi, ONpeleaEHHbI MHTETpal, HaXOIUTh MEPBOOOPA3HBIC 3IEMEHTapHBIX (QyHKIn U
BBIUHCIIATh UHTETpan no ¢opmyne HeroTrona—JIeiiOHnIa; HAXOOUTh IUIOMAAN IUIOCKUX (Guryp m oOBEMBI TEd C
MIOMOIIBI0 MHTErpajia; MMeTh IpPEACTaBICHUE O MAaTeMaTHYeCKOM MOJCIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHInanbHbIX ypaBHEHHH; pellaTh NPUKIAJAHBIE 337a4d, B TOM YHUCJIE COIMAIBLHO-DKOHOMHYECKOTO H
¢bu3nUecKoro xapaxkrepa, CpecTBaMi MaTeMaTHYECKOTO aHAIM3a

MHokecTBa W JIOTHKA: CBOOOJHO ONEPUPOBATH IMOHSATHSIMHU: MHOXECTBO, OIEPAllMM HaJ MHOXECTBaMU;
UCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar Juis OINHCaHHs peajbHBIX MPOLECCOB W SBJICHUM, INpU
peLIeHnH 3a/ad U3 APYTHX YYEOHBIX NPEIMETOB; CBOOOJHO ONEPHPOBATh MOHATHUSAMHU: OIpENeIICHHE, TEOpeMa,
ypaBHEHHE-CIIEICTBUE, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCHIBbHBIC ypaBHEHHS H
HEpaBEHCTBA.

«"EOMETPHUSA»

CBOOO/IHO ONIEpPHPOBaTh OCHOBHBIMH MOHATHUSIMH CTEPEOMETPHM IIPHM pPEUIEHHHM 3aJad W IPOBEICHUH
MaTeMaTHYeCKUX DPACCYK/ICHUI; NPUMEHSITh aKCHOMBI CTEPEOMETPHUM M CIIEJICTBHS M3 HHUX IPH pEIICHUH
reOMETPUUECKHX 3aj1au; KIacCu(UIMPOBATh B3AaUMHOE PACIIONIOKEHHUE MPSIMBIX B IIPOCTPAHCTBE, IJIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX M IJIOCKOCTEH B IMPOCTPaHCTBE; CBOOOJHO ONEPHUPOBATH MOHSTHUSMH, CBS3aHHBIMH C
yrJlaMH B TPOCTPAHCTBE: MEXAY MNPSIMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOH M IUIOCKOCTBIO; CBOOOIHO
OIIEpUPOBATh TOHATHUSMHU, CBS3aHHBIMM C MHOTOTPaHHMKaMH; CBOOOJHO paclio3HaBaTh OCHOBHBIC BH/IbI
MHOTOTPaHHHUKOB  (IpU3Ma, HIPSAMOYTOJBHBIH Ky0); KJlaccu(pHUIMPOBATH
MHOTOTPaHHHKH, BBIOMPAsi OCHOBAHUS /ISl KJIaccH(UKALMK; CBOOOIHO ONEPHUPOBATh MOHATHUAMH, CBA3aHHBIMHU C
CEYEHWEM MHOTOTPAHHHUKOB IUIOCKOCTBIO; LHEHTPAIFHOE ¥  OpPTOTOHAJIBHOE
IIPOEKTUPOBaHNE (UTYp HA IUIOCKOCTh, BBINOJHATH HM300pakeHHs (UIYyp Ha IUIOCKOCTH; CTPOUTH CEUEHHS
MHOTOTPaHHHMKOB Pa3IMYHBIMH METOJIaMH, BBIMOJHSITE (BBIHOCHBIE) IUIOCKHE YEPTEXH N3 PUCYHKOB IPOCTHIX

nupamMuaa, napajjieJienuien,

BBITIOJIHATh  NApaJUIEIbHOE,
00BEMHBIX (UTYpP: BHUJ CBEPXY, COOKY, CHU3Y; BBIUUCIATH IUIONIAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma,

MUpaMyU/ia), TEOMETPUIECKUX TE ¢ MPUMEHEHHeM (opMys; CBOOOTHO ONEPHPOBATH MOHATHIMH: CUMMETPHS B
MIPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTH CHMMETPHH, LIEHTP, OCh M IIOCKOCTH CUMMETPHUH (QHUTypHI; CBOOOIHO
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B HOBLIX YCJIOBUAX.

OK 03. IInanuposate u
peaNu30BBIBAT
coOCTBEHHOE
po¢ecCHOHATBHOE u
JIMYHOCTHOE pasBHTHE,
HpeINPHHIMATEIIBCKYIO
JIeSITEIIEHOCTD B

npodeccuonanbHOU  cdepe,
HCIOJB30BaTh 3HAaHUA IIO
NpaBoBOW U  (MHAHCOBOM
IPaMOTHOCTU B Pa3lIUYHBIX
JKM3HEHHBIX CUTYalUsIX

PeryassTuBHBIC YHHBepcAJIbHbIC Y4eOHbIE
neiicrBusi CaMoopranuM3anus: COCTaBJIATH ILIaH,
QITOPUTM peLIeHUs 3aJadd, BHIOMpPAThH Crocod
pemieHHss ¢ y4€TOM HMEIOIIUXCS PECcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBaTh BapUaHTHl PEIICHHH C y4ETOM
HOBOH HH(OpPMAIHH.
CaMOKOHTPOJIb:
MIO3HABaTEJIbHONH  pedaekcnu Kak — OCO3HaHWA
COBEpIIAEMBIX  JNEWCTBUI M MBICIUTEIBHBIX
MPOLIECCOB, WX PE3YJIbTAaTOB, BJIAJETh CIIOCOOAMHM
CaMOIIPOBEPKH,  CAMOKOHTpONA  Ipouecca U
pe3yibTaTa pelleHusl MaTeMaTH4ecKoil 3aaun;
npeaABUACTb TPYAHOCTH, KOTOpPbIC MOryT
BO3BHUKHYTb TIIpU PCHOICHHUU 3ajJiayu, BHOCUTH
KOPPEKTUBBI B JACATCILHOCTL Ha OCHOBE HOBBIX
0OCTOSITENIBCTB, JAaHHBIX, HAWICHHBIX OIIHOOK,
BBIIBJICHHBIX TPYAHOCTEH;

OLIECHWBATh COOTBETCTBHE pE3ysbTaTa ILEIH H
YCIIOBUSIM, OOBSACHATh NPUYMHBI JOCTIDKCHHS HIH

BJIAICTh HaBbIKaMH

HEIOCTHKECHHUS pe3yabTaToB JESITEIbHOCTH,
HaXOJIUTb OmuoKy, JlaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY.

OK 04. D¢ dextuBHO | PeryasiTuBHbIE YHHBepcaJlbHbIE y4eOHbIe

B3aUMO/IEICTBOBATH u | paeiicTBus

pabotate B koulekTuBe U | CoBMecTHasi  JAeSITeILHOCTb:  TIOHHUMaTbh U

KOMaH/1e HCTIONB30BaTh  MPEUMYIIECTBA KOMaHAHOM W
HWHAWBHIYaNbHOW PabOTHl MpPU pPEIICHUH Y4eOHBIX
3amad, NPUHUMATh 1eJNb COBMECTHOI
JESITeNbHOCTH, IJIaHUPOBATh OpraHU3aIHIo

COBMECTHOM paboThl, pachpeieNsiTh BUAbI PadoT,
JIOrOBapHUBaThCS, OOCYKAATh MPOLECC U PEe3yibTar
paboThI, 00001aTE MHEHUST HECKOJIBKHX JTFOACH;
y4acTBOBAaTh B TIPYIIOBBIX (opMax paboOThI
(oOcyxnenus, OOMEH  MHEHUH, «MO3TOBBIE
HITYPMBbI» ¥ HHBIC), BBIIOJHATE CBOIO 4YacTh
paboThl ¥ KOOPAMHHUPOBATH CBOM JCUCTBHS C
JOPYTUMH YICHAMH KOMAaHIbI, OIICHUBATh Ka4eCTBO
CBOETO BKJIaja B OOIIMH MPOIYKT MO KPUTEPHSIM,
c(hopMyTHMPOBAHHBIM YYACTHUKAMU
B3aMMOIEHCTBUS

OK 05.
OcCyliecTBISATh  YCTHYIO H

KoMMmyHHUKaTHBHBIE YHHBepCAJIbHBIE Yy4YeOHbIE
JeiicTBMSI.  BOCIIpUHMMAarb H (HOPMYJIHUpPOBATH

OINEepPUPOBATH MOHATUAMU, COOTBETCTBYIOIUMH BEKTOPAM U KOOPJUHATAM B IPOCTPAHCTBE; BHIMOJIHATh JEHCTBUS
HaJ BEKTOpaMHM; pemaTh 3aJa4yd Ha [JOKAa3aTeNbCTBO MATEMAaTHYECKUX OTHOLIEHMH M HAaXOXKACHUE
TEOMETPUYECKUX BEJNNYMH, MPUMEHSS M3BECTHBIE METOMABI IIPH PEHICHUH MAaTEMAaTUYECKHX 3a7ad TOBBILIEHHOTO
U BBICOKOTO YPOBHS CIIO)KHOCTH; NPHUMEHATH MPOCTEHINNE IPOrpaMMHBIE CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTEMBI IIPH PEUICHHH CTEPEOMETPHUYECKHX 3a/ad; H3BJIEKaTh, IPeoOpa3oBBIBATH WU
HMHTEPIIPETHPOBaTh HH(POPMANUIO O IPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (UTypax, INPEICTaBICHHYIO Ha
yepTekax U PUCYHKaX; MPUMEHSTh MOJIyUYCHHbIE 3HAHMS Ha MPaKTHKE: CPABHUBATh U aHAJIU3UPOBAThH peasibHbIE
CHUTyalll{, IPUMEHATh M3YYEHHbIE MOHATHS B MPOIECCE MMONUCKA PELICHUs] MaTeMaTHYeCKH c(hOpMYIUPOBaHHOM
po0JIeMbI, MOJICIIMPOBATh peasibHbIe CUTYallMM Ha SI3bIKE T€OMETPHUH, HMCCIEIOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIONIb30BAaHMEM T'€OMETPHUECKUX IOHSATHH W TeopeM, almapara anreOpbl, peliaTh IpaKTUYeCKHe 3ajadqH,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUYECKHX BEJIMYWH; UMETh MPEICTaBICHHUs 00 OCHOBHBIX JTanax pa3BUTHUS
TeOMETPUH KaK COCTaBHOI 9acTH (yHAaMEHTa Pa3BUTHA TEXHOJIOTHH.

CBOOOMHO OIEPUPOBATh MOHATHSAMM, CBS3aHHBIMH C IIUIMHIPWUYECKOH, KOHWYECKOH U  cdeprudeckoit
TIOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOJTyYEHNUS; ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C TEJIaMH BpAILCHHUS:
LUJIHHIPOM, KOHYCOM, cepol M MIapoM; paclo3HaBaTh Tejla BpalleHus (UMIMHApP, KOHYC, cdepa H map) U
OOBSCHATH CHOCOOBI TOJNYYCHHS TEN BpalleHHUs; KIacCH(UIMPOBATH B3aHMHOE DACIOJIOKEHHE Chepbl U
IUIOCKOCTH; BBIYHMCIIATH BEIMYHMHBI 3JIEMEHTOB MHOT'OIPAaHHHKOB M TN BpallleHHs, OOBEMBI M IUIOMIAAN
MOBEPXHOCTEH MHOTOTPaHHHMKOB M TEJl BPAILCHHUS, TEOMETPUYECKUX TeJl ¢ MpHUMeHeHHueM (opmys; cBOOOIHO
OIIEPUPOBATh MOHSATHSAMH, CBSI3aHHBIMH C KOMOWHAIMSIMHU TeJl BpPAIlEHHsS U MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BIIUCaHHbIA B cepy M onucaHHBIA OKOJIO cdepbl, cdepa, BIMCAHHAS B MHOTOIPAHHUK MM TEJO BpAILCHHUS;
BBIYHCIIATh COOTHOLICHUS MEXIY IUIOIIAASIMH TOBEpXHOCTEH M 00bEMaMH MONOOHBIX Tes; H300pa)kaTh
n3ydaeMble (UTYpHI, BHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI
CBepXy, COOKY, CHM3Y, CTPOUTH CEUEHHs TeJl BPAIICHHs; M3BIEKAaTh, MHTEPIPETUPOBATh M INPEe0OPA30OBHIBATH
nH}pOpMaNNIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (DUTypax, NMPEJCTaBICHHYIO Ha 4YepTeXax M PHCYHKax;
CBOOO/IHO OIEpUPOBATH MOHATHEM BEKTOP B NMPOCTPAHCTBE; BBHINOJHATH ONEpPAlMU HajJ BEKTOPAMH; 3a]1aBaTh
IUIOCKOCTh YPaBHEHHEM B JIE€KapTOBOW CHCTEME KOOPAMHAT; PElIaTh T'€OMETPUYECKHE 3aJadd Ha BBIUUCIICHUE
YIJIOB MEXIY NPSAMBIMH M IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUI OT TOYKHM JO IUIOCKOCTH, B IEJIOM, Ha
HNPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIIEHUH; CBOOOIHO ONEPUPOBATH MOHATHAMH, CBI3aHHBIMU
C IBIDKEHHEM B IPOCTPAHCTBE, 3HATH CBOICTBA JBI)KEHUI; BBITOJIHATH M300pakKeHUS MHOTOI'PAHHMKOM U Tell
BpallleHHs NIPH MapajuleJIbHOM IepeHOCe, EHTPAIbHOM CHUMMETpPHH, 3epKajJbHOIl CHMMETpUH, MPHU MOBOPOTE
BOKPYT HpsAMOH, mpeoOpa3oBaHHs MMOJOOMS; CTPOUTH CEYEHHS MHOTOTPAaHHMKOB M TEJ BpAIEHHUS: CEYCHUS
LUITHHIpPa (TTapaJuIeIbHO U NMEPHIEHINKYISIPHO OCH), CeYeHHsI KOHyca (IapajuleIbHOe OCHOBAHHIO M ITPOXOJIAIIee
yepe3 BEPIUMHY), CEUYCHHs Iapa; MCHOJIB30BaTh METOJBl MOCTPOEHMS CEUCHMI: METOJ| CIENO0B, METO[
BHYTPEHHEI0 IMPOEKTUPOBAHUS, METOJ MEpPeHoca CEeKyIed MIOCKOCTH; JAOKa3blBaTb TI'€OMETPHUYECKUE
YTBEPXKJICHUS; TPUMEHATh TeOMeTprueckre (DaKThl Ul PEICHUs] CTEPEOMETPUYECKHX 3aj1ad, TPeIoIararinx
HECKOJIBKO IIIaroB PEIICHHMs, €CIIM YCIIOBHS NMPUMEHEHHS 33/1aHbl B IBHOW M HESBHOH (opMe; pemiars 3aJauu Ha
JIOKA3aTeNbCTBO MAaTEMaTHYECKHX OTHOIICHHH ¥ HAXOXXACHHE TE€OMETPHYECKUX BEJHYWH; MPHUMEHSITH
MIPOTPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHIH CTEPEOMETPHUIECKHX 33134,




MIMCBMEHHYIO
KOMMYHHKAIUIO Ha
TOCYAapCTBEHHOM  SI3BIKE
Poccuiickoit denepaunn ¢
yueToM ocobeHHOCTEH
COLMAIEHOTO u
KyJIbTypHOTO KOHTEKCTa

CYXKACHUA B COOTBETCTBUU C YCIIOBUAMU U LCIAMU
OGHIGHI/IH, sICHO, TOYHO, TPAMOTHO BbIpAXKaTb CBOIO
TOYKY 3pC€HUSA B YCTHBIX U IMHUCbMCHHBIX TCEKCTaX,
AaBaTb TIOACHCHHA 1O XOJAY PpClICHUA 3anaydu,
KOMMCHTHPOBATH l'[OJ'Iy‘-IeHHI)II‘/‘I pe3yibTar,

B XO0#e OOCYXHEHHs 3aJaBaTb BOIPOCHl IO
CyImIecTBY  OOCYXIaeMod  TeMBI, HpOOIEMEL,
penraemMoi 3a1a4n, BBICKa3bIBATh uJeH,

HalleJICHHble Ha IIONCK PEIICHHs, COIOCTAaBIATH
CBOM CY)XICHHS C CY)KACHUAMHU IPYIHX YYaCTHHKOB
Jauanora, OOHAapyXHBaTh pa3iIW4YMe U CXOACTBO
MO3UIMHA, B KOPPEKTHOH Qopme (opMyIupoBath
pa3HoIIacks, CBOM BO3paXKCHNS;

NPEACTAaBISITh  PE3YJbTAaThl  PEUICHHs  3aJayH,
IKCIEPUMEHTA, UCCIe0OBaHMs, MIPOEKTa,
CaMOCTOSTENILHO BBHIOMPATh (OpPMAT BBICTYIUICHHS
¢ y4€ToM 3aJay Mpe3eHTallMH W OCOOCHHOCTEH
ayIUTOPHHU.

OK 06.
rpaXIaHCKO-
MaTPUOTUYECKYIO TO3HIUIO,
JIEMOHCTPUPOBATH

OCO3HAaHHOE TIOBEJCHUE Ha
OCHOBC TpaJUIIMOHHBIX
poccuiickux JIyXOBHO-
HPaBCTBEHHBIX HCHHOCTGI?I,
B TOM 4HCIE C YYETOM

[IposBrsaTh

rapMOHU3AIUH
ME)KHAI[HOHAIBHBIX u
MEKPEIUTHO3HBIX
OTHOIIICHHH, TIPUMEHSTH
CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO
TIOBEACHUS

B YaCTH I'PAKIAHCKOr0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTH I'PAKIAHCKON ITO3HLIMN
obydaronierocss Kak aKTHBHOTO ¥ OTBETCTBEHHOT'O
YJeHa POCCHHCKOro OOMIeCTBa, NMPEACTABICHHUE O
MaTeMaTHYeCKUX OCHOBaxX  (YyHKIMOHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp,  SBJICHMH,  IpOLEAYD
rpakJaHCKoro oobmiectBa (BBIOOPHI, ONPOCH H
Ipyroe), yMeHUe B3aUMO/ICHICTBOBATH c
COIMUAJIBHBIMHU MHCTHUTYTaMU B COOTBETCTBUH C UX
(GYHKIMSAMY U Ha3HAUCHUEM;

B YaCTH NATPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHUPOBAHHOCTH poccuiickon
TPOKAAHCKOH  WAEHTUYHOCTH,  YB&XKEHHS K
MIPOLIIOMY n HACTOSIIEMY poccuiickoit
MaTeMaTHKH, LICHHOCTHOE OTHOILICHHE K
JOCTHKEHHSAM  POCCHICKMX  MaTeMaTHKOB H
poccuiickoit MaTeMaTu4ecKon LIKOJBI,
WCTIONB30BaHUE JTUX JIOCTIDKEHHH B ApPYrHX

HayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKH;

B YacTu JYXOBHO-HPABCTBEHHOI0
BOCIIUTAHUA:
OCO3HAaHHE JIyXOBHBIX LIEHHOCTEH POCCUICKOTO
HapoJja, c(hOpMHUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHHUS, ATUYECKOTO MOBEACHMS, CBS3aHHOIO C
MPaKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUH HayKu
A JI€ATEJIbHOCTBIO YYEHOr0, OCO3HAHHE JIMYHOIO

MIPUMEHSTH MOJlyUYCHHbIE 3HAHUS Ha MPaKTHKE: CPAaBHUBATh, aHAJIU3UPOBATh U OLEHUBATH PEATbHBIE CUTYALUH,
MPUMEHATh M3YYCHHBIE TIOHATHA, TEOPEMBI, CBOHCTBA B MPOIECCE IOWCKA pELICHHS MaTeMaTHYECKU
cOpMyIHPOBaHHONW TPOOIEMBI, MOJEIHPOBATh pEANbHBIE CHTYAllMH Ha S3BIKE TI'€OMETPUH, HCCIIEA0BATH
MIOCTPOEHHBIE MOJIENN C HCIIOIb30BAaHWEM TE€OMETPHUYECKUX NOHATHH M TEOpeM, ammapara anreOpbl, perarh
MIPAaKTHYECKHE 3a/add, CBA3aHHBIE C HAXOKACHHEM TI'E€OMETPHYECKUX BEJINMYMH, WMETh NPEACTAaBICHUSA 00
OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUH KaK COCTaBHOM 9acTH (yHAAMEHTA Pa3BUTHSA TEXHOJIOTHH.
«BEPOATHOCTDb 1 CTATUCTHUKA»

CBOOO/IHO OINEpUpPOBATH MOHATUSMU: Tpad, Tuockuil rpad, cBa3HbIN rpad, myTh B rpade, Lenb, UK, IepeBo,
CTENECHb BEPUIMHBI, JEPEBO CIY4YallHOTO O3KCIICPUMEHTa; CBOOOJHO ONEPHPOBATH IOHATHSIMHU: CIIy4alHBIN
9KCIIEPUMEHT (OIBIT), CiIy4aiHOE COOBITHE, JJIEMEHTapHOE CilydaiiHOoe COObITHE (AJIIEMEHTAPHBIH HCXO)
CIly4allHOTO OIIbITA, HAaXOJHMTh BEPOSTHOCTH COOBITMH B ONBITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTApPHBIMHU
COOBITHSIMH; HaXOIUTh W (OPMYJIHPOBATH COOBITHS: IepecedcHne, 0ObeANHEHNE TaHHBIX COOBITHH, cOOBITHE,
MIPOTUBOIIOIOXKHOE TAHHOMY, MCIOJIb30BATh JUAarpaMMbl Diffiepa, KOOPAWHATHYIO MPSIMYIO IJIsl PELICHHS 33724,
TIOJTb30BaThCS (POPMYJION CIIOKEHHUSI BEPOSTHOCTEH UIA BEPOSTHOCTEH NOBYX M TpeX CIy4ailHBIX COOBITHI;
OIIEpUPOBATh TOHATHSIMHU: yCIOBHAS BEPOSTHOCTH, YMHOXXCHHE BEPOSTHOCTEH, HE3aBHCHUMbIE COOBITHSA, IEPEBO
CIlyJaiHOTO 3KCIIEPUMEHTA, HAXOAWUTHh BEPOSTHOCTH COOBITHH C MOMOIUBIO MpaBWiIa YMHOXKCHHS, JIepeBa
CIly4allHOTO OIIbITa, HCIIONIL30BaTh (DOpMyINy MOJHOW BeposTHOCTH, (Gopmyiy bailieca mpu pemienun 3anad,
OIIPEAEIATh HE3aBUCHUMOCTb COOBITHI MO (OpMYJie M [0 OPraHH3aLUK CIyYailHOrO HKCIIEPUMEHTA; MPUMEHSTh
U3yYCHHbIC KOMOWHATOpPHBIC (DOPMYIBI IS TMEPCUUCIICHHS 3JCMEHTOB MHOXKECTB, 3JICMCHTAPHBIX COOBITHI
CIly4allHOTO OIIbITa, PELICHUS 3a]a4 110 TEOPHH BEPOSTHOCTEH; CBOOOAHO ONEpUPOBAThH MOHATHIMU: OUHAPHBIN
CIIy4aHbIN OMBIT (MCTBITAHUE), yCNEeX M Heyaaya, He3aBUCUMbIE HCIBITAHUS, CEepHsl HMCIBITAHWHA, HAaXOJWUTh
BEPOSITHOCTH COOBITHI: B CEpHM HWCIIBITAaHWH 10 TEPBOTO yCIeXa, B CEPHU HCIbITaHWi bepHyimm, B ombiTe,
CBSI3aHHOM CO CIIy4alHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH; CBOOOIHO OIEPHUPOBATH IOHATHIMHU:
cilyqaiiHas BENHMYMHA, paclpelelieHHe BEpPOSATHOCTEH, auarpaMMa pacmpelesieHns, OWHapHas cilydaifHas
BEJINYMHA, TEOMETPUIECKOE, ONHOMHUAIILHOE PACIIPEICIICHHE.

OIIEpUPOBATh TOHITHSIMHU: COBMECTHOE pacIipeieleHHe JABYX CIIy4alHBIX BEJMYHMH, HCIIOJIb30BaTh TAOIHUILY
COBMCCTHOI'O pacripeCiCHUA JBYX CJ'Iy‘-IaﬁHBIX BCJIMYMH I BBIACJIICHUA paclpeCacICcHUs Ka)KI[OfI BCJIIMYMHBI,
OIPCACIICHUA HE3aBUCUMOCTHU CHy‘IafIHLIX BCJIMYUH, CBO60,E[HO OnepupoBaTb IMOHATUEM MATEMATUYCCKOTO
OKUJIaHUS CIy9alHOW BeNWYHMHBI (pacmpenesieHHs), MPUMEHSATh CBOMCTBA MaTeMaTHYECKOIO OXHJAHHS IpH
peIIeHNH 3a/1a4, BEIYUCIIATh MaTeMaTH4ecKoe OXHMIaHHe OMHOMMAJIBHOTO M T€OMETPHUYECKOT0 paclpeieieHuii;
CBO60}1HO OIICPUPOBATH MOHATUAMU: JUCIICPCUA, CTAHAAPTHOC OTKIOHCHHE cnyqaﬁHoﬁ BCJIMYUHBI, IPUMEHATH
CBOMCTBa JMCIEPCHU CIIyYaiHOW BENMYMHBI (pacnpesieseHus) Py pelieHruH 33/1a4, BBIYUCITE JUCIIEPCHIO U
CTaH/apTHOE OTKJIOHEHHE TI'eOMETPUYECKOr0 W OMHOMHAIBHOTO pacIpeAeiIeHUH; BBIUYUCIATE BHIOOPOYHBIE
XapaKTEepPUCTUKH 110 JaHHOW BBIOOPKE M OICHUBATH XapaKTEPUCTHKH T€HEPAJIbHOW COBOKYIHOCTH JAHHBIX MO
BBIOOPOYHBIM XapakTepucTuKaM. OLEHNBATh BEPOSTHOCTH COOBITHH M NPOBEPSTH NPOCTEHIINE CTATHCTHYECKHE
THIIOTE3BI, MOJIB3YSICh U3YYEHHBIMH PACTIPEICICHUSIMH.




BKJIaJa B IIOCTPOCHUE YCTOWYHMBOTO Oy IyIlIero;
B YaCTH 3CTETHYECKOr0 BOCIIUTAHUS
3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIOUas
ICTETUKY MAaTeMaTHUeCKUX  3aKOHOMEpPHOCTEH,
00bEKTOB,  3ajgay, peILIeHHH, PacCyXICHUH,
BOCIIPUMMYHBOCTE K MAaTEMaTHYECKHM acIeKTaM
Pa3IMYHBIX BUJOB HCKYCCTBA;

OK 07. CoeiicTBOBaThL
COXPaHEHMIO OKpYXKarolleu
cpensl,
pecypcocOepekeHuto,
NPUMEHATh  3HaHUSA 00
N3MEHEHUN KIIMMaTa,
MPUHIUNBL  OepexIINBOro
MPOM3BOJICTBA, Y(PPEKTUBHO
JIeHCTBOBATh B

qpe3quaI‘/’1me CUTyaluiax

B YaCTH 3KO0JI0rH4eCKOr0 BOCIUTAHUS:
c(OpPMUPOBAHHOCTh  JKOJOTHYECKOH KYyJIBTYpHI,
MOHMMAaHWE BIHSHUS COIMATIbHO-?)KOHOMHYECKUX
NPOLIECCOB  HAa  COCTOSHME  MNPUPOJHON W
COLMAJIBHOW  Cpelbl, OCO3HAaHHWE IJI00aJIbHOTO
XapakTepa 9KOJIOTMYECKUX MpoOJieM, OpHeHTaIMs
Ha TNPUMCHEHHE MaTeMaTW4eCKHX 3HAaHWUM Ui
pemieHust 3a71a4 B 00JIaCTH OKpYIXKAloLIeH Cpelpl,
IUIAHUPOBaHUWE  TOCTYNIKOB W OIEHKH  HX
BO3MOXKHBIX ~ TOCHEICTBHH JUIi  OKpYKaromeu
cpensl;

OK  08. Wcnonp3oBaTh
cpencTaa ¢bu3nIecKoi
KYJNbTYpBl UL COXPaHCHHS
U YKPEIUICHHUS 3I0pOBBS B
mporiecce
pogeCCHOHATBHOM
IeITEILHOCTH U
To/IEp>KaHue
HEOOXOUMOTO
¢busnyeckoit
MOJArOTOBJICHHOCTH.

YPOBHS

B yacTn ¢u3HYECKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCT  YMEHHUS  INPUMEHSTH
MaTeMaTHIeCKUe 3HaHUS B HHTEpEcaxX 30POBOTO H
Oe3omacHOT0 o0pa3a JKH3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3IO0POBBIO  (3IOpPOBOE
MMUTaHHE, COANAHCHPOBAHHBIN PEXUM 3aHATHH U
OTHbIXa, peryispHas (u3nueckas aKTUBHOCTD),
¢u3MYecKoe COBEPLICHCTBOBAHUE IIPU 3aHITHIX
CIIOPTUBHO-030POBUTEIHHON 1€ TEITLHOCTHIO;

LeneBble OpueHTHPHI Pe3yJIbTATOB BOCIIMTAHUS HA YPOBHE CPeAHEro o0uero o6pa3oBaHus

LeneBble oOpueHTHPHI

Fpamancxoe BOCIIMTaAaHUE

B MHUPOBOM COO6IH€CTB€.

OC03HaHHO BBIPAKAIONINN CBOIO POCCUHCKYIO TPAKIAHCKYIO TMPUHAJICKHOCTh (MACHTUIHOCTh) B MOJUKYIHTYPHOM, MHOTOHAIIMOHAIBHOM W MHOTOKOH (De€CCHOHAIEHOM POCCHUIICKOM OO0IIIeCTBe,

Co3Hamuil cBoe eIUHCTBO C HApoAOM Poccuy Kak UCTOYHUKOM BIACTH M CyOBEKTOM THICSUYENIETHEH POCCUHCKON TOCYAapCTBEHHOCTH, ¢ POCCHIICKUM TroCyapcTBOM, OTBETCTBEHHOCTH 32 €ro
pa3BUTHE B HACTOSIIEM U OyAyIIEM Ha OCHOBE UCTOPUIECKOTO MPOCBEIICHUSI, CPOPMHUPOBAHHOTO POCCHICKOTO HAIIMOHAILHOTO HCTOPUYECKOTO CO3HAHMUSL.
[IposiBisitomniA TOTOBHOCTD K 3ammuTe PoauHbBI, CIOCOOHBIH apryMEeHTHPOBAHHO OTCTaNBaTh CYBEPEHUTET U JOCTOMHCTBO Haposa Poccuu u Poccuiickoro rocymapcTa, COXpaHsaTh W 3aIlUIIATh
HCTOpUYECKYIO mpaBay. OpHeHTHPOBAHHBIN Ha aKTUBHOE TPAKIAHCKOE YIaCTHE HAa OCHOBE YBaXXCHUS 3aKOHA W MTPABOTIOPSIIKA, TPaB U CBOOO COTpaKIaH.
OCO3HAaHHO U JEATEIFHO BBIPKAIONINA HENPUATHE 00 TUCKPUMUHALIMY 110 COIMABHBIM, HAITMOHAIBHBIM, PACOBBIM, PEIUTHO3HBIM MPH3HAKAM, MPOSBICHUN IKCTPEMH3Ma, TEPPOPHU3MA,
KOpPYMNIINH, aHTUTOCY1apCTBEHHON JIE€ATEILHOCTH.

O06agaronid OMBITOM T'PAaXIAHCKOW COITMAIBHO 3HAYMMOW AEATENBHOCTH (B YUCHHYECKOM CaMOYIIPABICHHUH, BOJIOHTEPCKOM ABIKCHHH, SKOJIOTHYECKUX, BOGHHO-ATPHOTHYECKUX U IPYTUX
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00bEMHEHUSX, aKLUX, IPOrpaMMax).

IlaTpnoTnveckoe BocnuTaHHe

Bripaskaronuii CBOI0 HallMOHAJIBHYIO, STHUYECKYIO TIPHHAIJICKHOCTD, IPUBEP)KEHHOCTh K POJIHOM KYJIBTYpe, JII000Bb K CBOEMY HapO.Ly.
Co3zHaromuil IpUYacTHOCTh K MHOTOHAIIMOHAIBHOMY Hapoxy Poccuiickoit @eneparmu, Poccuiickomy OTedecTByY, pOCCHICKYIO KYyIbTYPHYIO HACHTUIHOCTb.

IIposBnsronuil nesTenbHOe IEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY U KYJIBTYPHOMY HACIEIHI0 CBOETO U APYTUX HapoaoB Poccuu, TpanumusM, npa3gHuKaMm, NaMsSTHUKaM HapoJIOB,
MIPOKUBAIOLINX B POJHON cTpane — Poccun.

[MposiBrstronnii yBakeHHE K COOTEUECTBEHHIKAM, ITPOKUBAIOLINM 32 PyOeKoM, MOIEP KUBAIONINH MX MPaBa, 3alIUTy UX HHTEPECOB B COXPAaHEHUH POCCUIICKON KyIbTypHOH HACHTHIHOCTH.

I[yXOBHO'HpaBCTBeHHOG BOCIIMTaAaHHUEC

[MposiBrstroni NPUBEP)KEHHOCTh TPAJUIMOHHBIM JyXOBHO-HPABCTBEHHBIM LEHHOCTSIM, KYJIBTYpe HapomoB Poccuu ¢ yd4eToM MHpPOBO33PEHUYECKOro, HAMOHAIBHOTO, KOH(ECCHOHATBHOTO
CaMOONpeIeNIeHHUS.

JleficTBYIOIINH 1 OLIEHUBAIOLIUI CBOE MOBEACHHUE U MOCTYNKH, MOBEJEHUE U MOCTYNKU APYTUX JIIOJAEH C MO3ULUN TPAIULUOHHBIX POCCUICKUX yXOBHO-HPABCTBEHHBIX LIECHHOCTEH U HOPM C
OCO3HaHUEM HOCHG}ICTBI/Iﬁ HOCTyHKOB, JACATCIIBHO Bmpama}omnﬁ HerI/IHTI/Ie aHTI/IFyMaHHI)IX 1 aCOIIUAJIBHBIX HOCTyHKOB, MOBCACHUA, HpOTI/IBOpe‘IaIlII/IX 9THUM LUCHHOCTIM.

[MposiBnsironuii yBakeHHE K )KU3HH U TJOCTOMHCTBY KaXK/I0TO YeJI0BeKa, CBOOOJIE MUPOBO33pPEHUECKOT0 BEIOOpA U CaMOOIIPEACIICHUs, K IIPECTABUTENSIM Pa3IMuHbIX STHUYECKUX TPYIIII, PEJIUTHii
HapoJ0B Poccny, MxX HaIlMOHATEHOMY JOCTOMHCTBY M PEIMTHO3HBIM TyBCTBAM C YYE€TOM COOMIOACHUSI KOHCTUTYLIMOHHBIX TIPaB M CBOOO BCEX IpakAaH.

[Tonnmaromuii U JESATENHO BBIPAKAIOIIUNA EHHOCTh MEXPETUTHO3HOTO, MEKHAIMOHABHOTO COTJIACHS JIIOJIeH, HapoloB B PoccuM, CMOCOOHBIA BECTH AMAJOT C JIIOJBMU Pa3HBIX
HAIIMOHAIBFHOCTEH, PETUTHO3HOW MPUHAIICKHOCTH, HAXOTUTH OOIIHE e U COTPYIHUYATH IUTS UX JOCTIDKCHHS.

Opl/IeHTI/IPOBaHHHﬁ Ha CO3J1aHUcC yCTOﬁ‘IHBOIZ CECMbHU Ha OCHOBC pOCCHﬁCKHX TpaaUuIIMOHHBIX CEMEIHBIX HCHHOCTeﬁ; IMNOHUMaHHUHU 6pa1<a KaK COr03a MYKYHMHBI U KCHIIUHBI JJId CO3JaHNd CEMbU,
POXKACHUA U BOCIIUTAHUA B CEMbC Z[eTeI\/'I; HCHIPUATUA HACWIINA B CEMBE, yX04a OT pO,Z[I/ITGHLCKOfI OTBECTCTBCHHOCTH.

Obnamatontuii chOpMUPOBAHHBIMH TIPEACTABICHUAMU O IIEHHOCTH ¥ 3HAYCHWH B OTCUYCCTBCHHOW W MHPOBOH KYyIBTYpe S3BIKOB M JIATEPATYphl HApoIOB Poccum, IeMOHCTPHPYIOLIHIA
YCTOMUMBBIM UHTEPEC K UTEHUIO KaK CPEJCTBY MTO3HAHUS OTEYECTBEHHON U MUPOBOM TYXOBHOM KYyJIbTYPBI.

JcTeTHYecKOe BOCIUTAHHE

Brrpaxaronuii moHMMaHKUe IIEHHOCTH OTEUECTBEHHOTO M MUPOBOTO HCKYCCTBA, POCCUHCKOTO U MUPOBOTO XYI0XKECTBEHHOTO HACIE M.

[MposiBnstronui BOCIPUUMYUBOCTD K Pa3HBIM BH/IaM MCKYCCTBA, IIOHUMaHNE SMOIMOHAILHOTO BO3JEHCTBHS MCKYCCTBA, €r0 BIMSHMS Ha MOBEICHHE JIIOJCH, yMEIOINA KPUTHIECKN OLICHUBATD
9TO BIHSHHE.

[IposBnsronINil MOHUMaHKUE XyA0KECTBEHHOH KyIbTyphI KaK CpPeJCTBa KOMMYHHKAIIMK M CAMOBBIPA)KEHUSI B COBPEMEHHOM OOIIIECTBE, 3HAUEHHE HPABCTBEHHBIX HOPM, LIEHHOCTEH, TpauLIUii B
HCKYCCTBE.

OpHEeHTHPOBAaHHBIH HAa OCO3HAHHOE TBOPUECKOE CAMOBBIPAXKEHHE, PEaTH3alii0 TBOPYECKUX CIOCOOHOCTEH B Pas3HBIX BHJAX MCKYCCTBA C YUYETOM POCCHMCKHUX TPAJAMIMOHHBIX TYXOBHBIX H
HPABCTBEHHBIX IEHHOCTEH, Ha 3CTETHYECKOE 00YCTPOHCTBO COOCTBEHHOTO OBITA.

Du3nyuecKoe BOCHUTaHHE, (POPMHPOBAHHE KYJIbTYPHI 310POBbS H SMOIMOHAJIBHOI0 0J1ar0noJIydust

[Tonnmaromuii ¥ BBIPKAIOUIUN B MPAKTHUECKON NEATEIHHOCTH LIEHHOCTh XKU3HH, 3I0POBbS M 0OE€30MACHOCTH, 3HAYEHHE JIMYHBIX YCHWJIMKA B COXPAaHEHUU M YKPETUIEHUU CBOETO 37I0POBBSI U
3I0POBbSI APYTHUX Jtoeil. CoOMFoA0NIHIA IPaBIIIa JIMYHON U OOIIECTBEHHOW O€30MaCHOCTH, B TOM YHCIIe O€30I1acCHOTO MOBECHHS B MHPOPMAIHOHHON Cpejie.

Bripaxarommii Ha MpaKTUKE YCTAaHOBKY Ha 3JIOPOBBIN 00pa3 XU3HH (3A0pPOBOC IHTAHWE, COONIOJACHUEC THTHUCHBI, PEXKHM 3aHSATHH M OTIBIXa, (PH3MYECKYI0 aKTHBHOCTB), CTPEMJICHHE K
(hu3HUECKOMY COBEPIIIEHCTBOBAHUIO, COOIOAIONINI U TTPOTIAraHIMPYIOIINUN Oe30MMacHbIN U 3I0POBBI 00pa3 KU3HU.

[posBnsronuii co3HATENIFHOE U 00OCHOBAHHOE HEMPUATHE BPEAHBIX MPHUBBIUCK (KYPEHUs, YIIOTPEOICHUS aTKOrOJIsl, HAPKOTUKOB, JIFOOBIX ()OPM 3aBUCHMOCTEH), NTECTPYKTHBHOTO TIOBEACHUS B
obmecTBe u U(POBOH Cpelie, MTOHUMaHUE UX Bpea s GU3UIECKOTO U IICUXUIECKOTO 3I0POBbS.
JleMOHCTpUPYIONIUiT HABBIKH PE(ICKCHH CBOETO COCTOSHUS ((PU3MIECKOT0, SMOLIMOHAIBHOTO,

HCI/IXOHOFI/I‘IGCKOFO), COCTOSAHUA APYTUX JIIOJIeH ¢ TOUKH 3pCHUA 6630HaCHOCTI/I, CO3HATCJIBHOTO YHIPABJIICHHUA CBOUM OMOIIMOHAJIBHBIM COCTOAHHUEM, pa3BHBaIOH11/Iﬁ CIIOCOOHOCTH aAnanTUPOBATHCA
K CTpECCOBBLIM CUTYyallHMsIM B 06HIGHI/II/I, B PA3HBIX KOJUICKTUBAX, K MCHAKOIIMUMCA YCIIOBHUAM (COHI/IaHLHHM, I/IH(I)OpMaL[I/IOHHI:IM, HpI/IpO,Z[HLIM).

TpynoBoe BocnUTaHHE

YBaxca}oumﬁ TPpyHd, PE3YIbTAaThl TPpydd, TPYAOBLIC H HpO(beCCI/IOHaJ'IBHI)IC JOCTHIKCHHS CBOMX 3C€MJIIKOB, MX BKJIad B PA3BUTHE CBOCIO IIOCCJIICHHA, Kpas, CTpaHbl, TPYAOBBIC HTOCTHIXKCHUS
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POCCHIICKOTO Hapo/a.

[MposiBnstronuii CIOCOOHOCTh K TBOPYECKOMY CO3HMJIATEIbHOMY COLMAIbHO 3HAYMMOMY TPYAY B JOCTYIHBIX IO BO3PACTY COLMAIBLHO-TPYJOBBIX POJISX, B TOM YHCIIE NMPEANPUHUMATEIbCKOM
JIESITEIFHOCTH B YCIOBHUSIX CAMO3aHITOCTH WJIN HAEMHOTO TPYAaA.

VYuacTByOIMid B COIUAJIBHO 3HAYMMOW TPYJOBOW JIEATENBHOCTH PA3HOTO BHUIA B CeMbe, 00IIe00pa3oBaTeNbHOW OpraHM3allK, CBOEH MECTHOCTH, B TOM YHCIE OIUIAaYUBAEMOM TpYJIE B
KaHHUKYJIIPHBIE TIEPHOJBI, C YIETOM COONIOAECHNS 3aKOHOIATEIbCTBA.

Bripaskaronuii 0CO3HaHHYIO0 TOTOBHOCTh K MOJYYEHHIO PO(ecCHOHATBLHOTO 00pa3oBaHus, K HEIPEPHIBHOMY O00pa30BaHMIO B TEUCHHE JKU3HH KaK YCJIOBHUIO YCIEIIHOH MpodeccHoHaIbHON U
00IIIeCTBEHHON AEATEIHHOCTH.

[MonnMaromuii  cneuuduKy TpyLOBOH JEATENBLHOCTH, pPErYJIUPOBAaHHUS TPYJIOBBIX OTHOLIEHHH, caMoo0pa3oBaHMS U IPOQECCHOHAIbHONW CaMONOATOTOBKHM B HH(OpPManMOHHOM
BBICOKOTEXHOJIOTHIECKOM OOIIIECTBE, TOTOBBIH YIUTHCS U TPYAUTHCS B COBPEMEHHOM OOIIIECTBE.

OpueHTHPOBAaHHBIN HA OCO3HAHHEIN BEIOOP ceprl MpodecCHOHATFHON TPYAOBOH NESTEIFHOCTH B POCCHICKOM OOIIECTBE C yYETOM JIMYHBIX KU3HEHHBIX IUIAHOB, IIOTPEOHOCTEH CBOCH CeMBbH,
oO1ecTsa.

IKO0JIOTHYECKOE BOCTIUTAHUE

JemoHCTpUpyOmUil B MOBENCHUU C(HOPMHUPOBAHHOCTH SKOJIOTHIECKOW KYJIBTYpHl Ha OCHOBE MOHWMAHHS BIWSHHUSA COIHMATHHO-PKOHOMHUYECKHX MPOIIECCOB HA MPHPOIY, B TOM YHCIC Ha
J1006aTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B TIPUPOTHOMN Cpeie.

Bripaxaromuii 1esaTeapHOe HEMPUSATUE ACHCTBUN, TPUHOCSIIMX Bpe] IPUPOJE.
[IpuMeHsrOINI 3HAHUS €CTECTBCHHBIX M COMMANBHBIX HAYK JIJIs Pa3yMHOT0, OSPEIKIIMBOTO MIPUPOIONOIH30BAHNUS B OBITY, OOIIIECTBCHHOM MTPOCTPAHCTBE.
Vmeromuii v pa3BUBAIOIINI OTIBIT SKOJIIOTHIECKU HAMIPABICHHOH, PUPOAOOXPAaHHOH, pecypcocOeperaronell AeaTeNbHOCTH, YIACTBYIOIINIA B €r0 IPHOOPETCHUH APYTHMH JIFOIEMH.

HeHHOCTI/l HAQYYHOI'0 MO3HAHUSA

,HGHTGJ'IBHO BI:Ipa)KaIOH.[I/Iﬁ TO3HABATCIIbHBIC NHTCPCCHI B PA3HBIX MTPEAMETHBIX obmactsx ¢ Y4YCTOM CBOUX MHTCPCCOB, CHOCO6HOCT€I>1, ,Z[OCTI/I)KGHI/II\/’I.

OOnajarouMii NpeICTaBICHHEM O COBPEMEHHOW HAaydyHOW KapTHHE MHpa, JOCTIKEHHSX HAyKH W TEXHUKH, apryMEHTHPOBAHHO BBIPKAIOIIUH MOHHUMaHHE 3HAUCHHS HAYKH B JKHU3HU
poccuiickoro od1ecTsa, odecredeHnH ero 0€30MacHOCTH, TyMaHHUTapHOM, COLMAIbHO-9KOHOMUYECKOM pa3BUTHH Poccun.

JleMOHCTpHpPYIOMNIT HaBBIKM KPUTHYECKOTO MBIIIICHNUS, ONIPEAEICHHUS JOCTOBEPHON HayYHOH HH(GOPMAIMK 1 KPUTHKH aHTHHAYYHBIX IIPEICTABICHHUH.
PazBuBaronii M TPUMEHSIONMK HaBBIKM HAOIONCHMS, HAKOIUICHWS M CHUCTEMaTh3alii (HaKTOB, OCMBICIEHHS OIbITA B €CTECTBEHHO-HAyYHOH M TyMaHHTApHOW 00JacTSIX IO3HAaHUS,
WCCIIEJOBATEIbCKON AESTEIHHOCTH.

JucumruimHa crnoco0cTByeT (POpMHUPOBAHUIO HUPPOBOH (KIIFOUEBON) KOMIIETEHIINU

Kog Hudposas (kar04eBasi) KOMIETEHIUS
KK. 3. KpeaTnBHoe MbllLJIEHHE
KK. 4. Ynpasienue uHpopmanuei ¥ JaHHBIMU
KK. 5. Kputnueckoe MbliieHue B iM¢PoBoii cpeae
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2. CTPYKTYPA M COJEPXAHUE YUYEBHOM JTACIUILTAHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buj yueOHoii padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 316
OcHoBHOE coep:KaHue 266
BT. Y.
TEOPETUIECKOE O0yUCHUE 104
MPAKTHYECKHUE 3aHATHUS 162
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlePKaAHME 36
BT. Y.
TEOpPETUYECKOEe 00yUeHne 6
PAKTUYECKHE 3aHATH 30
IIpomeskyTouHas arrectauus B popme
- nu¢epeHuMpoBaHHOrO 3a4eTa B 1 cemecTpe 2
- JK3aMeHa B0 2 ceMecTpe 12




2.2 TemaTn4ecKuii IJIaH U cO/lePKaAHHUE Y4eOHOM TUCHUNIIHHBI
I11.02 MaTtemaTuka

HaumeHoBaHue pa3iesnoB u Coaep:xanue yueOHOro MaTepuaJia (0CHOBHOe U NMpodeccHOHATbLHO-OPHEHTHPOBAHHOE), OB BeM YaCoB dopmupyemMble
TeM JabopaTopHble U MPAKTHYECKUE 3aHATHS, NPUKJIATHONH MOAYJIb (IPH HAJTUYMH) KOMIIETEHITN T
1 2 3 4
1 cemecTp Bcero 4.: 134 T- 48 u., I13 - 86 4. (Bxunouast IIQOC 15 v.: T- 2 4y, 113 - 13)
Ba3oBblii MoayJib ¢ IPodecCHOHAIBLHO-OPHMEHTHPOBAHHBIM COAEP/KAHMEM
Paznen 1. AJire4pa M HAYAJIA MATEMATHYECKOT0 AHAJIH3A 12 (2) 128 (2)
Tema 1.1 CopepsxkaHue y4eGHOro MaTepuajia 0(0)/9(2) OK 01, OK 02, OK
MHO0KeCTBO MHoXecTBO, omepaldyd HajJ MHOXECTBAMHU M HMX CBoiicTBa. [luarpammbl Oiinepa — Benna. 03, 0K 04,IIK 1.1,
JeifiCTBUTEJIbHBIX YHCeJl. IIpuMmeHeHre TEOpPETUKO-MHOXKECTBEHHOI'O ammapara Jijisi penieHus 3ajad. PanuoHanbHbIE YMCIa. K 1.2, IIK 1.3,
MHoro4/ieHsl. OOBIKHOBEHHbIE U JECSATUYHbIE OpOOHM, IPOLEHTHl, OCCKOHEUHBIE IEPHOANYECKHE APOOH. I[IK 1.4
PauyonajibHbie ypaBHenus | [lpumeHnenue npoOeli W MPOLCHTOB IS PEIICHUS MPHUKIAIHBIX 331a4. J[eHcTBUTEIbHBIC YHCIIA. KK 3, KK4, KK 5
H HepaBeHCTBA. PamonansHbple ¥ MppanyoOHANbHBIE 4YHCIa. ApUPMETHUYECKUE ONepalud C JeHCTBUTEIbHBIMH
CucreMbl JIMHEHBIX grcnaMu. Moy JeHCTBUTENHHOTO YUCIIA U €T0 CBoiicTBa. [IpnOnmkEHAbIe BRIYUCISHIIS, TTPaBHIIa
YPaBHeHUil OKPYTJICHUs, TPUKHUJIKA U OLIEHKA pe3ysibTaTa BbhlYUCIeHUH. OCHOBHBIE METOABI PEIIeHUs IeNbIX U
JIPOOHO-PAITMOHANILHEIX YPaBHEHUN U HEPAaBEHCTB. MHOrOUJICHBI OT OJHOM mepeMeHHou. Jlenenune
MHOTOYJIEHAa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTOWIIEHBI ¢ TIENBIMH KOA(pHUITHEHTaMH.
Teopema Buera. PemieHue cucreM JIHHEWHBIX YpaBHEHHHA. Martpuua CHCTEMBl JIUHEHHBIX
ypaBHeHUH. OnpenenuTeb MaTPUIIBl 2X2, €ro TeOMETPUIECKUNA CMBICT U CBOWCTBA; BHIUHUCICHUE
€r0 3HAYCHUS; PUMEHEHHUE OIPEIeTUTENs IS PEIICHNs] CUCTEMBI JINHEHHBIX YpaBHEeHUH. Pemenue
MIPUKJIATHBIX 32/1a4 C TIOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHUH
IIpakTuUyeckue 3aHATUS
1. CraproBas TuarHOCTHKa - BXOJHON KOHTPOJIb 3HAHUW TI0 MAaTEeMaTHKe 1
2. MHOXeCTBO  JCHWCTBUTENIbHBIX  4mced. (OOBIKHOBEHHBIE W JICCATUYHBIC  JIPOOH. 2
ApudmeTryeckre orepalyy ¢ 1eHCTBUTEIbHBIMHA YHCIAMH.
3. Ilpumenenue npoOeit u MPOICHTOB IS PEIICHUS TPUKIATHBIX 33]1a4. 2
4. Pemenue cucTeM JUHEWHBIX YpaBHEHUH. 2
IIpodeccnoHaTBEHO-OPHEHTHPOBAHHOE COEPIKAHME. 2
1. TIpubmmxEéHHBIE BBIYHMCICHUS, TpPaBUIIA OKPYTJICHHS, NPHUKHIKA M OIEHKa pe3yibTaTa
BBIUMCIICHAN B IPO(eCCHOHATPHBIX 33/1a4ax Meaarora.
2. IpoueHTsl B IpodhecCHOHANBHBIX 337a4aX T'YMaHUTAPHOTO MPOhHIISL.
Tema 1.2 Copep:xaHue yueOHOro MaTepuaJia 2(0)/0(0) OK 04, OK 02
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@OyHKIUH ¥ rpaduKu. OyHKIMA, crnocoObl 3amaHus (yskuuu. B3aummuo oOpaTHble (yHKIMH. Kommosuius (yHKIU. 2 KK 4
Crenennas GpyHKIHs I'padux ¢pynkumn. DnemenTapHble npeodpazoBanus rpadukoB GyHkuuid. OOnacTh onpeneneHus u
¢ LeJIbIM N0Ka3aTeJieM MHOXeCTBO 3HaueHu ¢yHkuun. Hymn ¢ysknum. IIpoMexyTku 3HaKomocTossHCTBa. UETHbIE U
HeuétHble ¢QyHkuuu. Ilepuommueckme ¢QyHxkumu. [IpoMeXyTKH MOHOTOHHOCTH — (DYHKLIHH.
MakcumMyMbl ¥ MUHEMYMBl QyHKUIuH. HaumOonbpiiee W HauMeHblliee 3HaYeHHWE QYHKIUH Ha
npomexyTtke. JluHeiHas, KBagpaTHuHas ¥ ApoOHONMHEHHas QyHKOUH. DIeMeHTapHOe
UCCIICIOBAHNE M TOCTpOeHHE IpadukoB 3THX (QyHKum. CTeneHp C LelbIM IoKa3zaTeneM. buHoM
Herotona. Crenennas pyHKIHS ¢ HATYpaJbHBIM U 1IebIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk
Tema 1.3 Conep:xanue yueOHOT0 MaTepuaia 4(0)/4(0) OK 02, OK 04,
ApudmeTuyecKHii KOpeHb | ApudMeTHYecKnii KOpEeHb HATypallbHOW CTENEHH M €ro CBOWCTBa. MppalMoHajdbHBIC YpaBHCHHS. 4
N-oii cTenexHu. OCHOBHBIE METOABI PEIICHHUs UPPALUOHAIBHBIX YpaBHEHUH. PaBHOCHIIBHBIE IEpeXOnabl B PELICHUU
HppanunonanbHbIe UppalnroOHaNbHBIX ypaBHeHHH. CBOHCTBa M rpadKk KOpHS N-Oi CTENEeHW Kak (QYHKIHH 0OpaTHON
YPaBHeHHUSI CTETICHH C HaTypallbHBIM MOKa3aTeIeM
IIpakTHyeckue 3aHATHS 4
1. TlpeoOpa3oBaHHs YHCIOBHIX BBIPAKECHHUN, COACPIKANINX CTETICHH U KOPHHU. 4
Tema 1.4 Copep:xkanue y4eGHOro MaTepuaia 2(0)/6(0) OK 03, OK 04
Ioka3zaTesbHas PyHKIMA. CreneHs ¢ paloHaJIbHBIM MMOKa3areieM U e€ cBoiicTBa. [lokazarenbHas GyHKIMS, e€ CBOHCTBA U 2
Iloxa3aTesibHBIE rpa¢uk. Mcnonb3oBanue rpaduka GyHKIUM Ui pelICHHs ypaBHEHUH.
YPaBHEHMUHA IIpakTH4yecKue 3aHATHS 6
1. OcHoBHBIE METO/Ibl PEIICHHsI TOKA3aTENbHBIX YPaBHEHUH 2
2. TlokazaTenbHbIC ypaBHEHUS 4
Tema 1.5 Conep:kanue yueO0HOr0 MaTepuajia 4(2)/8(2) OK 01, OK 02, OK
Jlorapugmuyeckas Jlorapupm umcnma. CsoiictBa norapudma. JlecsTuuHble U HaTypajgbHbIE  JIOTapH(MBL 2 04, OK 07
ynkuus. [IpeoOpazoBanue BeIpakeHUH, coaepxaimux Jorapudmsl. Jlorapupmudeckas QyHKIus, e€ CBOHCTBA KK 3, KK4, KK 5,
Jlorapudmuyeckue u tpaduk. Hcmonp3oBanme rpadura (yHKIMM ans pernieHUs ypaBHeHHH. OCHOBHBIE METOIBI K 1.1,
YPaBHEHUsI pelIeHus JIorapuMHUIECKUX YpaBHEHHI. K 1.2, TIK 1.3,
IIpodeccnoHaNBEHO-OPHEHTHPOBAHHOE COEPIKAHME. 2 I[IK 1.4
[Tpumenenue norapudma. Jlorapudmudeckas cnimpaib B npupoje. Ee MaTemaTtuueckue cBoiicTBa
IMpakTnyeckue 3aHATHS 8
1. T[IpeoOpa3oBaHue BBIPAKEHUH, COJIEPMKAIIMX JIOTAPUPM. 4
2. Jlorapudmuyeckue ypaBHEHHUS 2
3. PaBHOCHIIbHBIE NIEPEXO0/Ibl B PEHICHUH JOrapu(MUUECKUX YPaBHEHUH 2
Paznen 2. I'eomeTpus 12 (0)/16 (4)
Tema 2.1 Conepsxkanue y4eGHOro MaTepuasia 4(0)/2(0) OK 04, OK 07
Beenenne B crepeomerpuro | OCHOBHBIE TPOCTpaHCTBEHHbIE (urypbl. [IOHSATHS cTepeoMEeTpHM: TOYKa, NpsMasi, IUIOCKOCTb, 4 KK 3

npoctpancTBO. OCHOBHBIE TPaBHIa U300PaKEHUST HA PUCYHKE TUIOCKOCTH, MApaJICIbHBIX MPSIMBIX
(oTpe3koB), cepetHbl 0Tpe3ka. [TOHATHS: TIepeceKarONIMECs] IIOCKOCTH, MEPECEKAONIHECs MPsiMasi 1
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TUIOCKOCTb; TOJYIPOCTPAHCTBO. MHOTOIpaHHUKH, W300pa)KeHHE MPOCTEHINUX MPOCTPAHCTBEHHBIX
(uryp, HECyIIECTBYIOIUX OOBEKTOB. AKCHOMBI CTEPSOMETPHHM W IICPBBIC CICICTBUS U3 HUX.
Crioco0b!I 3a7aHus MPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. OO03HAUCHUS MPSMBIX U IUIOCKOCTEH.
Ceuenmnst. M3o0pakeHne cedeHuil mupaMuIsl, KyOa M MPU3MBI, KOTOPBIE MPOXOJIAT depe3 ux peodpa.
N3o0pakeHrne miepecedeHus MOJMYUYSHHBIX IUIOCKOCTeH. PackparimBaHue MOCTPOSHHBIX CEUCHHIMA
pasHbIMH IIBeTaMH. MeToJ| CIIeZIOB I MOCTPOCHUsl ceueHuil. CBOWCTBA NEPECCUYCHUN TPSMBIX U
wiockoctrerd. [loctpoenne cedennit B mmpammie, kKyde mo TpéM Toukam Ha pebpax. CozmaHue
BBIHOCHBIX YEPTEXKEH W 3amuch MAroB mnoctpoeHus. lloBropenue mnaHumerpun. Teopema o
MPOMOPIMOHANBHEIX OTpe3kax. [logodue TpeyronpHuKoB. Teopema Menenas. Pacuérel B ceueHusix
Ha BBIHOCHBIX uepTexkax. VicTopus pa3BUTHS INIAHUMETPUH U CTEPEOMETPHHU

IIpakTH4yeckne 3aHATUSA

1. UzoOpakeHne ceyeHUH MPOCTPAHCTBEHHBIX QUTYD.

Tema 2.2
B3aumHoe pacnosoxeHue
NPSIMBIX B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

B3aumHoe pacnonoxkeHue NpsMBIX B mpocTpaHcTBe. CKpemmBaromuecs mnpsmbsle. [lpusHakn
CKpeIlMBaroImuxcs NpsAMeIx. IlapannensHeie npsaMble B TPOCTPAHCTBE. TeopeMa O CyIeCTBOBAHUU H
€JJMHCTBEHHOCTH NPSMOM NapaJuIeIbHOM JaHHON IIPSIMOM, IPOXOIAILEN Yepe3 TOUKY ITPOCTPAHCTBA U
HE JeKaled Ha NaHHOM mnpsaMod. JlemMma O mepecedyeHur NapauIeNIbHBIX MPSMBIX IIOCKOCTBIO.
[TapannensHocTh TpEX mpsAMBIX. TeopemMa O TpEX MapalieNbHBIX MpsMBIX. TeopemMa o
CKpeluBaromuxcs npsaMbeix. OCHOBHBIE CBOWCTBA MapauIeIbHOTO NpoeKTUpoBaHus. M3o0paxenne
pasHbIX (puryp B mapaienbHON mpoekuuu. LleHTpanbHas Npoekius. YTOJI ¢ COHaIpaBlICHHBIMU
CTOPOHAaMHU. YTOJ MEXIy NpsAMBIMH. 3aladd Ha JOKa3aTENbCTBO M MCCIENOBAHME, CBSI3aHHBIC C
pacrnoiaoKeHHeM IPSIMbIX B IPOCTPAHCTBE

2(0)/2(0)
2

HpaKaneCKne SAHATUSA

2

1. TlapamnenpbHOE MPOSKTUPOBAHUE

2

OK 02, OK 04,
KK'5

Tema 2.3
MapanjaeabHOCTH NPAMBIX
M IJIOCKOCTEH
B NIPOCTPAHCTBE

Coaepxanue yueO0HOro MaTepHuaJia

0(0) 12 (0)

[loHsTHS: mapayuieNbHOCTh MPSIMOM W IJIOCKOCTH B HpocTpaHcTBe. IIpu3Hak mnapaienbHOCTH
NpsiIMOH | mtockocTu. CBOWCTBA MapaIeIbHOCTH NMPSMON U TUIOCKOCTH. I'eoMeTprueckue 3ajaun Ha
BBIYMCIICHHE W JIOKA3aTEJIbCTBO, CBA3aHHBIE C NAPAJUIEIBHOCTBIO IPSIMBIX M IUIOCKOCTEN B
npoctpaHcTBe. [locTpoeHue ceuyeHus, MPOXOIAILUErO Yepe3 MOaHHYI MpsSMYyI0 Ha YepTexe U
napajulesibHOro Apyroil mpsimoil. Pacuér otHomenui. IlapamienbHas Npoekusi, TPUMEHEHUE NI
MOCTPOCHUST cedyeHuil kyba wu mapamtenenumnena. CBOWCTBa TapaiUieNienuea W TPU3MBIL.
[TapannensHele mimockocTH. Ilpu3HakM mapauIedbHOCTHM ABYX IlockocTed. Teopema o
MapauIeIbHOCTH M €IMHCTBEHHOCTH IIJIOCKOCTH, NMPOXOJAIIEH 4epe3 TOUKY, HE NMPUHAAIEKAIIYIO
JTAHHOM TUTOCKOCTH W ciencTBus u3 He€. CBOWCTBA MapaluIeIbHBIX MIOCKOCTEH: 0 MapaJuIeIbHOCTH
OPSMBIX TIEPECEUCHUs] TPU MEPECEUCHUH JIBYX MapaUIeibHBIX IUIOCKOCTEH TpeThed; 00 OTpe3Kax
NapayiebHbBIX OPSIMBIX, 3aKJIIOUEHHBIX MEXKIY MapalieIbHBIMU IJIOCKOCTSIMHU; O MEpeceYeHUu
IPSIMOM ¢ IBYMS NapAJLJIENIbHBIMU IIJIOCKOCTSMH

HpaKTuquKne 3AHATUSA

1. TapannensHOCTb NPSAMOM U IMIIOCKOCTH

OK 02, OK 04
KK'5
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Tema 2.4
IlepnieHAUKYJISIPHOCTH
NPSIMBbIX U IJI0CKOCTEH

B IIPOCTPaHCTBE

Conep:xaHnue yueOHOro MaTepuaJa

[loBTopenue: Teopema Ilndaropa Ha MIOCKOCTH, TPUTOHOMETPHUS MPAMOYTOJIBHOTO TPEYTOJbHHKA.
CpoiictBa Ky0a W MpSMOYTOJILHOTO Tapajuielienuneaa. BeluucieHne UIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM —TNapaienenunene. IlepneHauKyasIpHOCTs mpsAMOM u  IUIockocTH. lIpm3Hak
MEPNEeHIUKYIAPHOCTH MpPsIMOM M IUIOCKOCTH. TeopeMa O CyIIECTBOBAaHHM W €IWHCTBEHHOCTH
MPSIMOM, IPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA M NEPIEHAUKYIISIPHON K MiockocTH. [1nockocTu u
NEPIECHINKYIISIPHBIE UM TpsAMas B MHOrorpaHHukax. llepneHnukynsp m HakiaoHHas. Iloctpoenue
NEePHICHIUKYISIpa U3 TOUKH Ha MpsMyro. TeopeMa o TpEX HepHeHAuKyispax (mpsmas u oOpaTHast).
Yroa Mexny CKpemMBarolMMUCS NpsSMbIMH. [loncKk NepneHANKYISpHBIX TNPSIMBIX C ITOMOUIBIO
MEPIIeHANKYISIPHBIX TUIOCKocTelt OpToroHanbsHoe mpoekThpoBaHue. llocTpoeHne ceuenwmii KyoOa,
OpU3MBl, NPABWIBHOW NHMpaMHIbl C TOMOILBIO OPTOrOHAJIBHOM mpoeknuu. Cummerpus B
MIPOCTPAHCTBE OTHOCUTENBHO IIOCKOCTH. Ilmockoctn cuMMmerpuit B MHoOrorpaHHukax. llpusnak
MEPNEeHAUKYIAPHOCT NPAMOM M  IUIOCKOCTM Kak clieAcTBUEe cuMMeTpud. [IpaBuiibHbIe
MHOTOTpaHHUKHU Pacyér paccTosHUA OT TOUYKH 110 IIOCKOCTH. CrIocoOBl OMYCTUTh MEPIEHANKYIISPHI:
CUMMETpHS, CABUT TOYKM IO MapajjienbHol mnpsmoil. CABUr MO HemapajielnbHON MpsIMOH,
VU3MEHEHUE PACCTOSIHUMI

4(0)/4(2)
4

IIpakTH4yecKue 3aHATHS

1. Teopema o Tpex MEepHEHINKYIIAPAX.

N

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/leP:KaHUe.
1. PacmonoxkeHue MpsIMBIX M IUIOCKOCTEH B OKpYyKalomieM Mupe (TIpHpOJE, apXUTEKTYpE,
TeXHHKe). Penenne npakTHKO-OpMEHTHPOBAHHBIX 33]1a4.

OK 01, OK 02, OK
003, OK 04, OK 06,
KK 3, KK 4, KK 5
K 1.1,

K 1.2, TIK 1.3,
K 1.4

Tema 2.5
Yrael u paccTossHus

Coaepxxanue y4eO0HOro MaTepuaJia

2(0)/6(2)

IloBTOpeHne: yrom MexAy NpsAMBIMA Ha IIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM
TpeyroJbHHUKE, TeopeMa KOCHHYcOB. [loBTOpeHHe: yroym MexIy CKPEUIMBAIOIIMMUCS MPSAMBIMHA B
MpocTpaHCcTBE. ['eomeTpudeckre METOAB! BBIYMCIEHUS yIiia MEXAy MPSIMBIMH B MHOTOTpaHHHKAaX.
JByrpanHsIiil yroi. CBOMCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO yria. [lepneHauKyIsapHbIe IUIOCKOCTH.
CBoiicTBa B3aMMHO MEPNEHANKYISPHBIX ITOCKOcTel. [Ipru3HaK nmeprneHAnKyIIpHOCTH IIOCKOCTEN;
TeopeMa O NpPSIMOM IEepecedeHUs JBYX IUIOCKOCTEH NEPHEHAMKYJSAPHBIX TPEThEH IIJIOCKOCTH.
ITpsMoyronpHBIN NMapanenenuies; Ky0; U3MepeHusi, CBOUCTBA MPSMOYTOJIbHOIO MapajieenuIeaa.
Teopema o 1uaroHanu NpsAMOYrojbHOIO Napajulesienuea u ciaencTsyue u3 He€. CrepeoMeTrpudeckue
W TPUKIAJHbIE 3aladyd, CBSA3aHHBIE CO B3aWMHBIM pACHOJOXKEHHEM TMPSIMBIX U IUIOCKOCTH.
IloBTOpEeHME:  cKpemMBarOIIUEcs  NpsAMble, MNapajuleidbHbIE  IUIOCKOCTH B CTaHJAPTHBIX
MHOTOrpaHHUKax. [lapa mapainenpHBIX IUIOCKOCTEH Ha CKPEIIMBAIOIIUXCS IMPSIMBIX, PacCTOSHHUE
MEXIy CKPEIIMBAIOIUMUCS NPSIMBIMH B TIPOCTHIX cHTyanusx. OmMycKkaHue NepreHANKYISIpOB,
BBIUMCIIEHHE PACCTOSIHUHA OT TOUKH JI0 TOUKH; IPAMOM; INIOCKOCTH. BrIUnCIIeHne pacCTOSHUN MEXTY
CKPEIIMBAIOIUMUCS TMPSIMBIMU C MOMOIIBIO MEPHEHIUKYIAPHON IIIOCKOCTH. TpéXrpaHHbIil yrod,
HepaBeHCTBa JIIsl TPEXTpaHHBIX yriaoB. Teopema [Mudaropa, TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAaHHOIO yria. DJIeMeHTHI chepruecKOi reOMETPUH: Te0Ie3NUECKre JINHUU Ha 3emie

2

IIpakTHYecKHne 3aHATHSA

1. Jsyrpansslii yroi. Ilpu3Hak nepneHAnKYJISPHOCTH IIIOCKOCTEH.

OK 01, OK 02, OK
03, OK 04, OK 06,
KK 3, KK 4, KK 5
IK 1.1,
K 1.2, TIK 1.3,
[IK 1.4
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2. TlpsMoyrojbHBIN HapajuieIenune/

N

ITpodeccnonaibLHO-OPUEHTHPOBAHHOE COAEPKAHME. 2
1. Crepeomerpuueckre W MpUKIAIHBIE 3alayd, CBS3aHHBIE CO B3aMMHBIM PAaclOJOKECHUEM
MPSIMON U MIIOCKOCTH.
Paznen 3. AJiredpa M HAYAJIa MATEMATHYECKOT0 aHAJIN3a 10 (0)/16 (2)
Tema 3.1 Conep:xaHue y4e0HOro MaTepuasia 6 (0)/ 14 (0)
Tpuronomerputieckue CuHyC, KOCUHYC, TAHTEHC M KOTAHTEHC YKMCIOBOrO apryMeHTa. APKCUHYC, ADKKOCHHYC M aPKTaHI€HC 6 OK 04
BBIPAKEHUS M YPABHEHUS! | uycri080r0 aprymeHTa.
Tpuronomerpuueckas OKpPY>KHOCTb, OIPEAEICHUE TPUIOHOMETPUYECKUX (YHKUUH YHCIOBOTIO
apryMeHra.
IIpakTH4yeckne 3aHATHSA 14
1. OcHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBL. 4
2. IlpeobpazoBaHHE TPUTOHOMETPHICCKUX BBIPAKCHHIA. 4
3. PemeHne TpPUrOHOMETPUYECKUX YpaBHEHUH 6
Tema 3.2 Copep:xkanue yueGHOro MaTepuaJia 4(0)/2(2)
ITocaenoBaTeabHOCTH ITocmemoBaTEILHOCTH, CIIOCOOBI  3aJaHMs  IOCIeAOBaTEIbHOCTEH. MeToq MaTeMaTHYECKOH 4 OK 01, OK 02, OK
U MPOrpeccun WHAYKIMH. MOHOTOHHBIE M OTpaHMYEHHBIE IOCIIEOBATENbHOCTH. VcTopus aHanmm3a OeCKOHEYHO 03, OK 04, OK 06,
MaJbIX. KK 3, KK 4, KK 5
ApudmeTrueckast 1 reOMETpHUECKas IPOTPECCHHU. IK 1.1,
beckoneuno yOpIBarommass rTeomeTpuueckas mnporpeccus. CyMma OecKOHEYHO —YyOBIBaromIeit K 1.2, IIK 1.3,
reoOMETPUUYECKON porpeccuu. JINHEWHbBIN U 5KCIOHEHIUANBbHBIN pocT. Yuco e. [IK 1.4
®opmyrna CIOXKHBIX MPOHEHTOB. VICIONb30BaHUE MPOTPECCUU Ui DELISHHs peajbHBIX 3a/ad
NPUKJIAIHOTO XapakTepa
IlpakTHYecKue 3aHATHSA 2
IIpodeccnoHaNBEHO-OPHEHTHPOBAHHOE COEPIKAHME. 2
1. Vcmonp30BaHKE MPOTrPECCHU ISl PELISHUs PealbHBIX 3a/1ad MPUKIATHOTO XapaKkTepa
Paznen 4. T'eomeTpus 12 (0) /8 (0)
Tema 4.1 Conep:kaHue y4eGHOT0 MaTepuaJia 8 (0)/6(0)
MHoOrorpaHHuK#" Cucremaruzauusi 3HaHMM: MHororpaHHuk u ero »siemeHThl. [lupamupa. Buasl nupamug. 8 OK 01, OK 02, OK
IIpaBunpnas nupamuga. Ilpusma. [lpsmas u HaxioHHas npusmbl. [IpaBunbHas mpusma. Ilpamoit 04, OK 06
napajieNenuiesl, NpsSMOYroibHbIM Napaienenumnen, Ky0. Beimyknbie MHOrorpanHuku. Teopema KK 3
Otinepa. IlpaBuipHbIE U TONYNPaBUIbHBIE MHOTOIPAaHHUKH.
IpakTnyeckne 3aHATHS 6
1. Tlmpammma. Bugsl nupamua. [lpaBunsHas nmupamua. 2
2. Tlpusma. [Ipsimast U HakJIOHHAsI TpU3MBL. [IpaBuiibHas mpu3Ma 2
3. IlpsiMo#i mapajuiesnenues, NpsMOyroJbHbIN Mapauiesienunes, Kyo. 2
Tema 4.2 Conep:xanue yue0HOT0 MaTepuaJia 4(0)/2(0)
BekTopel B npocTpancTBe | [ToHsiTHe BeKTOpa Ha INIOCKOCTH W B mpocTpaHcTBe. CkalspHOe MPOW3BEACHUE, BRIYUCICHHE YIiia 4 OK 01, OK 02, OK
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MEXJy BeKToOpaMu B TmpocTpaHcTBe. lIpocreifiine 3amaun ¢ BekTopamu. KcTopus pa3BuTHA
CTEPEOMETPUU KaK HAyKH U €€ pOJib B Pa3BUTHH COBPEMCHHBIX WHXCHEPHBIX U KOMIBIOTECPHBIX
TEXHOJIOTUH

04, OK 06, OK 07
KK 3

IIpakTHYecKHe 3aHATHSA 2
1. Cymma u pa3sHOCTb BEKTOPOB, IIPABUJIO MapaiiesenuIeia, YMHOXKEHUE BEKTOpa Ha 4HCIIO, 2
pasyiokeHHe BEKTOpa 1o 0a3ucy TpEX BEKTOPOB, HE JISKAIIUX B OJJHOHN MIOCKOCTH.
Paznen 5. BeposiTHOCTD ¥ CTATHCTHKA 2 (0)/18(5)
Tema 5.1 ConepsxkaHue y4eGHOro MaTepuajia 2(0)/0(0)
JJieMeHThI TeopuH rpadoB | I'pad, cBsa3HBII rpad, IpeacTaBIeHNE 3a0aqH ¢ TOMOIIBI0 rpada. CreneHp (BaI€HTHOCTE) BEPIIUHEIL. 2
IIyTs B rpade. Llernn u rukisl. ['padsl Ha mtockocTH. JlepeBo cirydaiHOTO SKCIICPUMEHTA
Tema 5.2 IIpakTHYeCKHe 3aHATHS 00)/4(2)

Ciy4aiiHble ONBITHI, CrnydaliHble SKCIIEPUMEHTHI (OTBITHI) U CIIydaiHble COOBITHS. BeposSTHOCTH Ciayd4aliHOro coOBITHSI. OK 01, OK 02, OK
cJy4yaiHble COOBITUS U BeposiTHOCTH COOBITHIA B OITBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIME COOBITHAMUA 03, OK 04, OK 06,
BEPOSTHOCTH COOLITHI IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPIKAHME. 2 OK 07

1. BeposTHOCTB B Ipo¢eCCHOHANBHBIX 3a/1a4ax KK 3
K 1.1,
K 1.2, IIK 1.3,
K 1.4
Tema 5.3 IpakTHyeckne 3aHATHS 0(0)/2(2)
Onepanuu [lepeceuenne, oObeOMHEHWE MHOXKECTB W COOBITHIA, NPOTHBONOJOXKHBIE COOBITHSA. Dopmyrna OK 02, OK 04
HaJl MHOKeCTBAMH CJIOKEHUSI BEPOSTHOCTEN YCIIOBHAsi BEPOATHOCTh. Y MHOKEHHE BeposiTHOcTe. Dopmyna ycloBHOI
U COOBITHSIMH. BeposiTHOCTH. Dopmyia nonHoii BepositHocTH. @opmyna Baiieca. HezaBucumblie coObITHS
CioxeHue U YMHOXKeHHe
BEPOSITHOCTEI.
YcinoBHas BEPOSITHOCTD.
He3zaBucumble coobITHS
Tema 5.4 IpakTHyecKue 3aHATHS 0(0)/4(4)
DJIeMEHTBI 1. KombunaropHoe npaBuiio yMHOXeHus. [lepectanoBku 1 dakTopuan. Yuciao coueTanui. 2
KOMOHUHATOPUKH 2. Tpeyromsauk [lackans. @opmyna 6bunoma Helotona 2
Tema 5.5 IpakTHyeckne 3aHATHS 0(0)/2(1)
Cepuu nocjieoBare/IbHbIX | BuHapHbBIH ciydaiiHblii ONMBIT (MCHBITAHKE), yCHeX W Heyaada. HesaBucumble uchbiTanus. Cepus OK 02, OK 04
ucnbiTanui. cbITAHMS | HE3aBUCHMBIX HCIBITAaHUH 70 mepBoro ycmexa. Cepusi HE3aBHCHUMBIX HUCHBITaHUK bepHymw.
Bepnynan. CiryqaifHbI# BEIOOD M3 KOHEYHOH COBOKYITHOCTH.
CayuaiiHblii BbIOOpP IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COEpPKaHHUeE.
M3 KOHEYHOI COBOKYNHOCTH | [IpakTHyeckas paboTa ¢ MCIOIb30BAHUEM DJICKTPOHHBIX TaOJIHIL
Tema 5.6 IIpakTHyecKkue 3aHATHSA 0(0)/4(2)
CayuaiiHble BeJUYUHBI Cayuaiinas BeauuuHa. Pacnpenesnenue BeposiTHocTeil. /[narpamma pacnpenenenus. Oneparuu 2 OK 01, OK 02, OK

U pacnpeesieHust

HaJ ciaydaiHbIMu BenuuuHaMu. IlpuMeprl pacnpeneneHuil. buHapHas ciydaiiHass BeJWYHUHA.
I'eomeTpuueckoe pacnpenencHue. buHoMManbHOE pacnpesnencHue. MaTeMaTHYecKoe OXKHAAHHE

04,
K 1.1,
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ciy4aitHo¥ BenmnuuHbl. COBMECTHOE PacTIPECIICHIE IBYX CIydalHbBIX BETHIHH.

HesaBucumble  caydaiiHble  BeawunHbl. CBoOMCTBAa  MaTeMAaTH4YeCKOIr0  OXKHJAaHMS.
MaremaTtndyeckoe OXUJAaHWE OWHAPHOW CIydalHOW BeNMWYMHBI. MaTeMaTHdecKoe OXHUIAaHue
FeOMETPUUYECKOr0 M OMHOMHUAIBHOIO pacmpenesneHui. Jlucmepcus M CTaHZApTHOE OTKIIOHEHHE.
Jucnepcus OMHApHOI ciy4yaiiHoi BeJuuuHbl. CBOMCTBa AUcIiepcHd. MaTeMaTHuecKoe OXKUAaHne
MPOM3BECHUS] W  JUCIEpPCUsl CyMMbl HE3aBUCHUMBIX CIy4YalHbIX BenuuuH. [lucnepcus
OMHOMMAIBHOTO PACHPEACTICHUS.

K 1.2, 11K 1.3,
K 1.4

ITpodeccnonaibLHO-OPUEHTHPOBAHHOE COAEPsKAHME. 2
IpakTHyeckasi padoTa ¢ NCMOJIb30BAHHEM 3JIEKTPOHHBIX TAOJIHIL
JuddepeHiupoBaHHbIN 324eT 2
Hroro 3a 1 cemecTp 134
48 (2) /86 (13)

2 cemecTtp Bcero 4.: 182 T- 62 u., [13 — 108 u., [TA — 12 4, (Bxsrouas [1IOC 21 u.: T- 4 4., I13 -
17)

Paznen 6. AJjire4pa M HAYAJIA MATEMATHYECKOI0 AHAJIN3A 12 (0)/ 22 (0)
Tema 6.1 Copep:xkanue y4eGHOro MaTepuaIa 6 (0) /8 (0) OK 02, OK 03, OK
Henpeproisabie pynknuu. | HenpepbiBHble (yHKIMM W HX cBoiictBa. Touka pa3pbeiBa. ACHMNTOTH TpapUKOB (YHKIUI. 6 04, OK 05, KK 4
IIpousBognas CpoiicTBa ()YHKIIMI HENPEPHIBHBIX HAa OTPE3Ke. METOJ HMHTEPBAJIOB IS PEIICHUS HEPaBEHCTR.
[IpumeHeHne CBONCTB HETIPEPHIBHBIX (DYHKITHI IS pelIeHus 3a1ad.
[lepBas u Bropas mpou3BoxHble QyHKIMU. OnpeaencHne, TeOMETPUICCKUNA U (U3HMYECKUH CMBICI
MPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHU.
[Tpou3BoAHbIE JIEMEHTAPHBIX (DYHKIMH.
IIpakTHYecKHe 3aHATHS 8
1. HaxoxaeHue nepBoi Mpou3BOJHON 2
1. Haxox/ieHue BTOpoil MPOM3BOAHOM 2
2. Ilpou3BoaHas CyMMBI, IPOU3BEIEHHs], YACTHOTO ¥ KOMIO3HLMH (PyHKIMH 4
Tema 6.2 Conep:kanne yueGHOro MaTepuaJa 4 (0)/6(0) OK 02, OK 04, OK
HccnenoBanue pynkumii ¢ | [I[puMeHeHne NPOM3BOAHON K HCCIEIOBAHHMIO (YHKIMH HAa MOHOTOHHOCTH M OIKCTPEMYMBI. 4 03, OK 05,KK 3
MOMOILIbI0 IPOM3BOAHOM Haxosxnenue HanOoOJbINET0 ¥ HANMEHBIIIETO 3HAYCHUsI HEMPEPHIBHOM (DYHKIIMU Ha OTPE3Ke. KK 4
[IpumeHeHue MPOM3BOAHOMN Ui HAXOXIEHHS HAWIyYIIero PeHieHus] B NPUKIAIHBIX 3aJavax, AJIs
OIIpeJIeJIEHHs CKOPOCTH U YCKOPEHHS IpoIiecca, 3a1aHHOro (GOpMYJION MITH TPaduKOM.
Komnozummst ¢ynkiuii. [eomerpuueckre o0pa3bl ypaBHEHHH M HEpPaBEHCTB Ha KOOPIUHATHOU
TJIOCKOCTH
IIpakTHYecKHue 3aHATHSA 6
1. TlpumeHeHne NPOM3BOIHON K HCCIEAOBAHHIO (YYHKIHWH HA MOHOTOHHOCTB U 3KCTPEMYMBI 6
2. Haxoxnenne HanOONBIIETO M HANMEHBIIIErO 3HAYCHHST HETTPEPHIBHOW (DYHKIIMH HAa OTPE3KE.
3. TlpumeHeHVe IPOU3BOAHOM Il HAXOXKICHHUS HAMITYYIIETO PEIICHUs B IPUKIIAIHBIX 3a/1a4ax,
JUISL OTIpeieSICHHs] CKOPOCTH M YCKOPEHHS poLiecca, 3aJaHHOTO (hopMysIoi uian rpa koM.
Tema 6.3 Conaep:kaHue yueOHOro0 MaTepuaia 2(0)/8(0) OK 02, OK 04, OK
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cCHUCTeMAaTH3alNA 3HAHNI

MJIOCKOCTH, IepeCCUCHUus NMPAMBIX U IIOCKOCTEH.

HapaJ'IJ'IeJ'ILHI)Ie OpAMBIC W IUIOCKOCTU: MapalyICJIbHBIC CCUCHUS, pacqéT 0THOH.I€HHI7[, YTJIbI MCKOY
CKpCHINBAOIIUMHUCA IPAMBIMHU.

HepHeH,I[I/IKy.]'IHpHI)Ie MPAMBIC W INIOCKOCTH: CTAHAAPTHLIC IMAPbl NCPIICHAUKYIIIPHBIX IUIOCKOCTEH U

IlepBoobGpasHasi u ITepBoOOpa3Has, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [IepBoOOpa3Hbie 3JEMEHTAPHBIX (DYHKIIHMH. 2 03, OK 05, KK 3
HHTErpaa [IpaBuia HaXOKACHUS IEPBOOOPA3ZHBIX. KK 4
Haterpan. T'eomeTpuueckuid CMBICT HHTErpaia. BhIuMclieHHE ONpeNel€HHOro HHTerpajga 1o
¢dopmyne Hperotona— JleitOHuma.
[TpumeneHnne wHTETpaja Uil HAXOXKACHUS IUTOMIANeH MIOCKuX GUTYp U 00bEMOB reOMETPHUUECKUX
ten. Ilpumepsr pemeHuid gudQepeHInaNbHBIX ypaBHEHHHA. MaremMaTnieckoe MOJAEIUPOBaHHe
peanbHBIX POLIECCOB C MOMOIIBIO TU(PepeHIINATBEHBIX yPaBHEHUH
IpakTnyeckue 3aHATHS 8
Wnrterpan. ['eomerpudeckuil cMBICH HMHTErpaja. BeluncieHue onpeenéHHOTO0 HHTETpaia I 2
tdhopmyne Hetotona— JleitOnuma.
[TpuMeHeHne WHTErpaia Uil HAXOXKACHUS TUIONIaNel MIOCKUX GUTYp U 00bEMOB FeOMETPHUCCKHIX 4
TeJl.
Konrtpoannas padora «[Iponzsognas. Uarerpan 2
Paznen 7. TI'eomeTpus 22 (2)/ 42 (13)
Tema 7.1 ConepsxkaHue y4eGHOro MaTepuasia 2(0)/2(0) OK 02, OK 04, OK
AHaJIUTHYEeCKasl TeOMeTpusi 03, OK 05
[ToBTOpEeHME: KOOPAMHATHI BEKTOpa Ha TUIOCKOCTH M B MPOCTPAHCTBE, CKAISPHOE MPOU3BEICHUE 2
BEKTOPOB, BBIUMCIICHHE YIa MEXY BEKTOpaMH B MPOCTPAHCTBE. YpaBHEHUE MPSIMOM, MTPOXOAsIIeH
yepes JIBE TOUKH.
YpaBHeHHE TIOCKOCTH, HOpMallb, YPaBHEHUE IJIOCKOCTH B OTPE3KaX.
BekropHoe nipousBesicHue. JIMHEHbIC HEpaBEHCTBA, TMHEHHOE TPOrPaMMHUPOBAHUE.
AHaUTHYECKHE METONbI pacuéTa yriia MeXay NPSIMbIMH M TUIOCKOCTSMH B MHOTOIDaHHHKAaX.
®dopmyiia pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJIMHATAX.
HaxosxaeHue paccTosiHU OT TOUKH JI0 THIOCKOCTH B KyOe M NIPaBHIBHOM MUpaMHu/IE
IIpakTH4eckue 3aHATHSA 2
1. IloBTOpeHHe: KOOPIUHATHI BEKTOpa Ha IJIOCKOCTH M B MPOCTPAHCTBE, CKASPHOE MPOU3BEACHUE 2
BEKTOPOB, BHIYHCIICHHUE YTJIa My BEKTOPAMH B TIPOCTPAHCTBE.
Tema 7.2 IMpakTHyeckune 3aHITHA 0 (0) /6 (0) OK 02, OK 03, OK
IloBTOpEHME, 0000ILIEHUE U 04, OK 04, OK 05
CeveHusi MHOTOTPAHHUKOB: CTAHJAAPTHbIE MHOTOTPAHHUKH, METOJ CJIe/0B, CTaHIAPTHBIE 4

KK 3
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MPSIMBIX, CHMMETPUN MHOTOTPAHHUKOB, TeOpeMa O TPEX MepreHAUKYISIpaX, BHIUHUCICHHUA UIMH B
MHOTOT'paHHHUKAaX.

IloBTOpEHME: MIOIIAIN MHOTOYTOJILHUKOB, GOPMYJIbI VI MI0NIa/Aeil, co0dpaskeHHs MO100u.
IImomany cedyeHnit MHOTOTPAHHUKOB: TIIOMIATH ITOBEPXHOCTEH, pa3pe3aHus Ha 9acTH, COOOpaKEHUS
nonoous

Tema 7.3
O0bEéM MHOrOrpaHHUKA

Coaep:xanue yueOHOT0 MaTepuaJia

2(0)/12 (3)

00péMm Tema. OOBEM MPAMOYTOIBHOTO Mapajuleyenunea. 3agadan 00 yIBoOeHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIHH yTa.

CrepeoMeTpruiecKue 3a/1auu, CBI3aHHbIE ¢ 00BEMOM NPSMOYTOJIBHOTO MapajliesieHUeaa.
[IpuknanHele 331241, CBSI3aHHBIE C BBIYMCICHUEM 00BbEMA MIPSIMOYTOJIBHOIO IapasuleIenuea.
OO0BEM MPSIMOIA TTPU3MBI.

CrepeoMeTpriecKue 3aJadyu, CBS3aHHBIE C BBIYUCICHHEM O00BEMOB MpsIMON mpu3Mbl. [IpuknamHbie
3aJa4d, CBsI3aHHbIE ¢ OOBEMOM NpsAMOW mNpu3Mbl. BbluncieHne OOBEMOB Tl € TOMOILBIO
omnpenenéHHoro uaterpana. O0bEM HaAKJIOHHON MPU3MBI, TUPAMUIBL.

®opmyna o6béMa nmupamuisl. OTHOLIEHHE 00BEMOB MUPAMUJL C OOIIMM YTJIOM.

CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIC ¢ 00bEMaMK HAKIIOHHOW MPU3MBIL, TUPAMUBI.

[Tpuknanusle 3agaud 1o TemMe «OOBEMBI Tem», CBS3aHHBIE ¢ OOBEMOM HAKIOHHOM NPHU3MBI,
MUPAMHUIBL.

ITpumenenue 00BEMOB. Bouncnenune paccTossHUA A0 MIIOCKOCTH

2

IIpakTuyeckue 3aHATHS

12

O061EM Tena. O6bEM NPSIMOYTOIBHOTO NapaljiesenuIe1a.

CTepeOMeTpI/I‘ICCKI/IG 3aga4u, CBA3aHHBIC C 00BEMOM MIpAMOYT'OJIbHOT'O ITapaJljie/ICIIUuIicaa.

O061EM npsimoit mpu3Mbl. CTepeoMeTprUYecKHe 3aJauH, CBI3aHHbIE C BBIYUCIEHUEM 00BEMOB IPSIMOI
npusMel. [lpuknagaele 3agaun, cBSI3aHHbIE ¢ 00bEMOM NPSMON MPU3MBI.

Brruncienre 00bEMOB Tell C MOMOIIBIO ONMpeaeiéHHOro uHTerpaia. O0béM HAKIOHHON NPU3MBI,
nupamuisl. opmyia 00bEMA THPAMUTBL

CrepeoMeTpriecKre 3a/1a4u, CBSI3aHHbIE ¢ 00bEMaMK HAKJIOHHOH MPU3MBbI, upaMubl. [Ipuknamasie
3amaqn 1o TeMe «OO0BEMBI Te», CBSI3aHHBIE C 00bEMOM HAKIIOHHOHM MPU3MBI, THPAMHU/IbI.

ITpodeccnonaibLHO-OPUEHTHPOBAHHOE COAEPKAHME.
1. llpuknagHele  3aja4d, CBS3aHHBIE C  BBIYHCICHHEM O0BEMAa  MPSIMOYTOJIBLHOTO
napajuieenuIea.

2. TlpumeHenne 00bEMOB.

2

OK 01, OK 02, OK
03, OK 04, OK 05,
[K 1.1,

K 1.2, 11K 1.3,
K 1.4
KK 3,KK5

Tema 7.4

Conep:xanue yueOHOro MaTepuasa

10 (0) /8 (2)
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Tena Bpamennst

Iunmuaaprdeckasl MOBEPXHOCTh, 00pa3yroIe MUIHHAPUIECKON noBepxHocTh. [lmmmamp. [Ipsmoit
KpyroBo# uinuHAp. [Inomans moBepXHOCTH HUIMHIPA.

Konndeckast moBepxHOCTh, oOpa3yromue KoHWYeckod moBepxHocTH. Konyc. CedeHne KoHyca
TUIOCKOCTBIO, TIapajUIeTbHON TIOCKOCTH OCHOBaHUS. Yced€HHBINH KoHyc. M300pakeHne KOHYCOB H
yCEeuEHHBIX KOHYCOB.

[Tnomaaps OOKOBOI MOBEPXHOCTH M MOJIHOM MOBEPXHOCTH KOHyca. CTepeoMeTpHuecKhe 3a1aud Ha
JIOKA3aTeJIbCTBO M BBIUYMCICHHE, IOCTPOSHUEM CEUCHUI LIMINHAPA, KOHYCA.

Cdepa u map.

[lepeceuenne cdepsl W mapa ¢ miaockocTeio. Kacanme mapa u cdepbl MmIocKocThio. Bung u
N300pa’keHUe TIapa.

VYpasuenune chepsl. [Imomans cheps! u e€ gacTeid.

Cummertpus chepbl n mapa. CTepeoMeTpruecKHe 3afadyd Ha J0Ka3aTeIbCTBO M BBIYHCIICHHE,
CBsI3aHHBIE O C(Eepoil U MapoM, IOCTPOSHUEM HX CEUCHHUH IIIOCKOCTBIO.

[Tpuxiragaple 3312491, CBSI3aHHBIE CO CPEpOi 1 IIAPOM.

[ToBTOpEeHHE: OKPYKHOCTD Ha TUIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC TIOA00MSI.

10

IIpakTuyeckue 3aHATHS

Pazmuunsie KOM6I/IH3.I_II/II/I TEJI Bpalli€HHU 1 MHOT'OI'PaHHUKOB.

3anauu no Teme «Tena u NTOBEpXHOCTH BpaLICHUS

IIpogeccnoHATEHO-OPUEHTHPOBAHHOE COAEPIKAHME.
[Ipuxitagaple 3a1a49u, CBSI3aHHBIE C IIMITHHIPOM.

N N B~ ©©

OK 01, OK 02, OK
03, OK 04, OK 05,
[K 1.1,

K 1.2, 11K 1.3,
K 1.4
KK 3,KK5

Tema 7.5
IL1o1maau nNOBEpXHOCTH U
00bEMBI KPYIJIBIX TeJI

Coaepsxanue y4e0HOro MaTepuaJia

6(2)/10 (4)

O0bém runuHApa. Teopema 00 00bEME TPSIMOTO HIUIUHIIPA.

[Tnomaau 60KOBOM M OTHOW MOBEPXHOCTH IIIIUHIPA.

Brruncnenune 06EMOB TN ¢ TOMOIIBIO ONPEAENIEHHOTO HHTETpaa.

O061EéM mapa 1 mapoBoro cekropa. Teopema 06 00bpéme mapa. [Tnomans cheps.
CrepeoMeTpuiecKue 3aJadd, CBsS3aHHBIE C BBIYUCICHHEM OOBEMOB Iapa, IIAPOBOTO CETMEHTA,
HIapOBOTO CEKTOPA.

CooTHoIIeHUsT MeXIY TUIOIASIMH MIOBEPXHOCTEH 1 00bEMaMHK MOTOOHBIX Tell.

ITomoOHbIE Tea B MPOCTPAHCTRE.

M3meHeHue 00béMa npH 1o 1001 u.

4

ITpodeccnonaibLHO-OPUEHTHPOBAHHOE COAEPKAHME.
Hcropus pa3BuUTUS CTEPEOMETPUU KaK HAYKU U €€ POJib B PA3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uit

IIpakTH4eckue 3aHATHSA

10

O6bpém konyca. Ilmomanan 60KOBOH M MOTHON MOBEPXHOCTH KOHyca. CTepeoMeTpHuecKre 3a/1au,

OK 01, OK 02, OK
03, OK 04, OK 05,
[K 1.1,

K 1.2, TIK 1.3,
[IK 1.4
KK 3, KK 5
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CBSI3aHHBIE C BEIYHCIICHHEM 00BEMOB nujiIrHApa, KOHyCa.

CrepeoMeTpruiecKue 3a/1auu, CBI3aHHbIC C BEIYUCICHUEM 00BEMOB Te U IJIONIAeHH TOBEPXHOCTEH 2
KonTpoabnas padora 2
IIpodeccnonaTbHO-OPHEHTHPOBAHHOE COAEPKAHHE. 4
[Mpukmnagsasie 3agaun o teme «OOBEMBI M IIIOMIAAN MOBEPXHOCTEH Te», CBSI3aHHBIE C 00BEMOM
1I1apa v miomaapio chepsl.
Tema 7.6 Copep:xkanue yueGHOro MaTepuaJia 2(0)/4(4)
JBuxenust Jswxenns mpoctpanctBa. Orobpaxkenus. J[pmwkeHwss u paBeHcTBO ¢uryp. OOmmue CBOWCTBa 2 OK 02, OK 04, OK
JIBIDKEHUW. Buapl JBIWKEHWI: TNapasuieNbHbIA IMEPEeHOC, IEHTpajbHas CUMMETpHUS, 3€pKalibHas 05, 0K 06, IIK 1.1,
CUMMETpHUSs1, MOBOPOT BOKPYT npsiMoid. [IpeobpazoBanust mogoowust. [psimast u cepa Diinepa. K 1.2, TIK 1.3,
IIpakTHyecKue 3aHATHS 4 I[IK 1.4
IIpogeccnoHaIBEHO-OPHEHTHPOBAHHOE COlEPIKAHME. 4 KK 4,KK 5
['eoMeTpHYecKHe 33/1a41 HA TPUMECHEHHE JIBIDKCHUS
Paznen 8. Asredpa M HaYaIa MATEMATHYECKOT0 AHAJIN32 14 (2)/ 22 (4)
Tema 8.1 ConepxkaHue y4eOHOro MaTepuasia 2(0)/4(0)
I'papuxn Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TPpadUKH. 2 OK 02, OK 04, OK
TPUTOHOMETPUYECKUX OT60p KOpHEW TPUTOHOMETPHUECKAX YPaBHEHUH C MMOMOMIBIO TPUTOHOMETPHYECKON OKPYKHOCTH. 05
yHxuuii. IlpakTHyecKue 3aHATHS 4
Tpuronomerpuyeckue PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB 4
HepaBeHCTBA
Tema 8.2 Conep:kaHue yued0HOro MaTepuaJia 2(0)/8(0) OK 02, OK 04, OK
HppauuonansHnbie, OCHOBHBIE METO/IbI PEIICHHS IOKA3aTENbHBIX U JIOTapU(MUUECKIX HEPABEHCTB. 2 05
nokKa3arejbHble U
norapuMHIecKHe IMpakTnyeckune 3aHATHS 8
HepaBeHCTBA OCHOBHBIE METO/IbI PEIICHUS] HPPALIMOHAIILHBIX HEPaBEHCTB. 4
['pacmueckre MeTOIbI pelIeH s UPPAMOHATBHBIX, TIOKA3aTeIFHBIX U JOTapU(PMUIESCKIX YPaBHEHUH 4
Y HEPAaBCHCTB
Tema 8.3 Conepsxkanue y4eGHOro MaTepuasia 4(0)/2(0)
KomiuiekcHbie uncia Kommnekcubie uncna. Anrebpanyeckas M TpUTOHOMETpHUEecKas (HOPMBI 3alMCH KOMIUIEKCHOT'O 4 OK 02, OK 04, OK
4yucna. 05
N3o0paxenrne KOMIUIEKCHBIX YUCENl HAa KOOPAWHATHOM Tuiockoctn. Popmyrna Myaspa. Kopau n-oit
CTETeHH U3 KOMITJICKCHOTO YHCIIA.
[IprMeHeHrne KOMIUIEKCHBIX YHCEJT s pelieHns PU3NUECKUX M TeOMETPHUYECKHX 3a1a4
IIpakTHYecKue 3aHATHSA 2
ApudmeTnyueckue onepannui ¢ KOMIUIEKCHBIMH YHCIIaMHU. 2
Tema 8.4 Conepsxkanue y4eGHOro MaTepuasia 2 (0)/0(0)
HatypaabHble U nejable HartypanbHbIe 1 1espie 9ucia. 2 OK 02, OK 04, OK
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05

ymcaa IIpumenenne npuzHakoB peaumocth 1enbix gucen, HOJl m HOK, octatkoB 1mo Momyiio, aliropurMa
EBknma uis peieHust 3aa4 B LENbIX YUCiax
Tema 8.5 Copep:xkanue yueGHOro MaTepuaJia 200 /44
Cucrembl panMoHaJIbHBIX, | CHCTeMa U COBOKYITHOCTh YPaBHEHHI. 2 OK 01, OK 02, OK
HPPANMOHAIBHBIX PaBHOCHIILHBIE CHCTEMBI I CHCTEMBI-CIIEICTBHSL. 03, OK 04, OK 05,
MOKAa3aTeJIbHBIX U OCHOBHBIE METOJBl pEIIEHUS CHUCTEM M COBOKYINHOCTEH palMOHAIBHBIX, HPPAlMOHAIBHBIX, OK 06, KK 3, KK 4,
JorapupMuvecKux MTOKA3aTENBbHBIX U JOTapu(PMUIECKIX YpaBHEHHH KK 5
YpPaBHeHUil IpakTHyecKue 3aHITHS 4 K 1.1,
ITpodeccnoHATILHO-OPHEHTHPOBAHHOE COlepP KAHME. 4 K 1.2, [IK 1.3,
[IpumeHeHue ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PELICHHUIO MaTeMaTHYECKHX 3a/1ad W 3afad M3 1K 1.4
Pa3IMYHBIX 00IacTel HAYKU M pealbHOM JKU3HH, HHTEPIIPETALHs IOTYICHHBIX PE3yJIbTaTOB
Tema 8.6 Copep:xkanue y4eGHOro MaTepuaia 2(2)/4(0)
3aja4yu ¢ napamerpamu IIpodeccnoHANBEHO-OPHEHTHPOBAHHOE COlEPIKAHME. 2 OK 01, OK 03, T[IK
[MocTtpoeHne W WCCleAOBaHME MAaTEMAaTHYECKUX MOJEICH pealbHBIX CHTYallii C TOMOIIBIO 1.1,
YPaBHEHUI, CHCTEM YPABHEHUI 1 HEPABEHCTB C MapaMEeTpaMHu K 1.2, [IK 1.3,
IIpakTH4yecKue 3aHATHS 4 [IK 1.4
PanmonaneHble, HWppanMoOHAJIbHBIEC, MOKAa3aTelbHBIE, JIOTapH(OMHUYECKHE W TPUTOHOMETPHUYECKHUE 2
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMH.
KonTposabhas padora 2
Pazgen 9. BeposiTHOCTD M CTATHCTHKA 14 (0) / 22 (0)
Tema 9.1 Copep:xkanue y4eGHOro MaTepuaIa 2(0)/2(0)
3aKoH 0oJBIIMX YHCe HepaenctBo YeObmméBa. Teopema YeObiméBa. Teopema beprymnmu. 3akoH OoONbIIUX dHCEN. 2 OK 02, OK 04, OK
Bp100pOYHBIH METOJT MCCIICI0BAHUM. 05
IlpakTHYecKue 3aHATHSA 2
I[pakTHyeckasi padoTa C UCIIOIH30BAaHUEM HICKTPOHHBIX TaOJIHUI 2
Tema 9.2 Copepsxkanue y4eOHOro MaTepuasia 2(0)/6(0)
DJIeMeHTBbI [eHepanbHas  COBOKYNIHOCTh M CllydyaiHass BBIOOpKa. 3HAKOMCTBO C  BBIOOPOYHBIMHU 2 OK 02, OK 04, OK
MaTeMaTH4YecKoi xapaktepucTukamu. OLIEHKa CpeliHero W AWUCHEPCHU Te€HEepabHOW COBOKYHNHOCTH C ITOMOILBIO 05
CTATUCTUKU BBIOOPOYHBIX XapaKTEPUCTHK. KK 3,KK5
IpakTnyeckne 3aHATHS 6
OneHuBaHWe BepoOsITHOCTEH coObITHH 1O BBIOOpPKE.  CraTHcThueckas rumote3a. [IpoBepka 4
NPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB M3YUYEHHBIX paclpeesIeHHH
[IpakTrueckas paboTa ¢ HCHOIH30BAHUEM JIEKTPOHHBIX TaOIHIL 2
Tema 9.3 Copep:xanne y4e0HOro MaTepuaJia 2(0)/0(0)
HenpepsiBubie cayyaiinbie | [IpuMepsl HENPEPBIBHBIX CIYYaWHBIX BeMHYWH. DYHKIUS MJIOTHOCTH BEPOSITHOCTH. PaBHOMepHOe 2 OK 02, OK 04, OK
BeJTHYUHBI pactipeneneHue. [lpumepsl 3ajad, NPUBOMAIIMX K TOKA3aTEJIbLHOMY MW K HOPMAaJbHOMY 05
(pacnpeneJieHust), pacrpeneneHusM. DYHKIMS IUIOTHOCTH BEPOSTHOCTH IOKa3aTeJbHOrO pacnpeneneHus. OyHkuus

MOKa3aTe¢JIbHOC U

HOpMAaJIbHOE

IIJIOTHOCTH BEPOATHOCTU HOPMAJIBHOI'O paClpCaACIICHUA
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pacnpeacjacHust

Tema 9.4
Pacnpenenenune Ilyaccona

Conep:xanue yueOHOr0 MarepuaJia

2(0)/0(0)

ITocnenoBaTeMIbHOCTh OJUHOYHBIX HE3aBUCHMBIX cOObITHi. IlpuMmep 3amaud, NPHUBOAAIICH K
pacmpenenenuto [Tyaccona.

2

OK 02, OK 04, OK
05

Tema 9.5 ConepxkaHue y4eGHOro MaTepuajia 2(0)/0(0)
Ceasb Mexny cay4aiinpiMu | KoBapuanus nByx ciydaiitHbix BennuuH. Koadduiment xoppensimu. CoBMECTHbIC HAOIOACHHS 2 OK 02, OK 04, OK
BeJIMYHMHAMH IIByX BeIHYWH. BeIOOpouHBIi KO3(duimenT xoppesnun. Paznudne Mexay JTUHEHHOW CBA3BIO U 05
MIPUYIMHHO-CIICICTBEHHOHN CBs3bI0. JIMHeiHas perpeccus. [IpakTudeckas padoTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TaOJIHUI]
Tema 9.6 Conep:kaHue y4e0HOr0 MaTepuaJia 4 (0) /14 (0)
O000menue u [IpencraBneHre MaHHBIX C TOMOIIBI0 TAONWII M JWArpaMM, ONHCATENbHAS CTATHCTHUKA, OMBITHI C 4 OK 01, OK 02, OK
CHCTEMATH3ANMS 3HAHUI | paBHOBO3MOXKHBIMU ~ DJIEMCHTapHBIMH  COOBITHSMH, BBIYMCICHHE BEPOSTHOCTEH COOBITHHA C 03, OK 04, OK 05,
npuMeHeHueM (opmya M TpaguuecKMX METOJOB (KOOpAMHATHAs MpsMasi, JepeBO, AMarpaMma KK3, KK 4
Diinepa), ciny4yailHple BENWYMHBI W pACIpeleNieHHs, MaTeMaTH4ecKoe OXXHAAHWE CITy4aiHOM
BEJIMYHHBI
IIpakTH4yeckne 3aHATHA 14
[IpencraBieHue NaHHBIX C MOMOIIBIO TAONHIl W AMAarpamM, ONHCATelIbHAs CTATUCTHKA, OMBITHI C 4
PaBHOBO3MOXXHBIMH  DIIEMEHTAPHBIMUA  COOBITHSIMH, BBIYHACICHHE BEPOSTHOCTEH COOBITHH C
npuMeHeHHeM GopMyd H TpauuecKuXx METONOB (KOOpAWHATHAS MpsMas, JepeBO, auarpamma
Oiinepa), ciy4yailHble BEJIWYMHBI W PACHPEICIICHUSA, MaTeMaTHYeCKOe OXKUIAHUC CITy4aiHOM
BEJIMYMHBI
OCHOBHBIE MOHATHSI U METOBI Kypca, 0000IIeHNe U CUCTeMaTH3aIus 3HAHHUH 8
KonTpoabHas padora 2
IIpomexyTouHas aTTecTanus — B popMe IK3aMeHa: 12
MOJIFOTOBKA K 3K3aMEHY 6
MIPOBEJISHUE DK3aMeHa 6
HToro 3a 2 cemecTp 182
62 (4) /108
(17)+12TTA
Bcero uacos 316
110 (6) / 194
(30)+12T1A
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3. YCJOBHA PEAJIN3AIIMA TIPOTPAMMBbI YYEBHOM TUCIUIIINHBI

3.1. MaTepuabHO-TEXHUYECKOE ofecneyeHune

3.11

3.12

3.1.3

3.14

Peanmauml IporpaMmbl JUCHUIIIIMHBI ONPCAIIOJIaracT HaJIu4nue

ydaeOHOro kabuHeTa MarteMaTuku
nabopaTopuu -
3aja OMOINOTEKA;

YUTAJIbHBIN 31 C BBIXOJOM B ce€Th MHTEpHET.

MaCTCPCKUX -

3.1.5. O6opynoBanue yueOHOTO KabUHETA (1abopamopuu, Macmepckou, cmyouu) u pabodnx MecT:

z

HanmenoBanusi 00b€KTOB M CPEICTB MATEPHATbHO-TEXHUYECKOTO
odecneuyeHUs

IIpumeuanust

Kaouner 202 maTtemMaTuku ¥ GU3MKH, IIAXMAT

Paboune MecTa 1o KOJIMYCCTBY o6y11a101111/1xc51:

Pabouee MecTo mpemnojaBares

Pabouas menoBas gocka

Komnerorep

Tenesuszop

TexHuveckue cpeacTBa 00yueHust

MOI{GJH/I MHOTI'OI'PaHHUKOB U TCJI BpALICHHUA

Ha6op nuneek (1M, NpsIMOYTOIBHBIN TPEYTOJIBHUK)

[upkynb

DKpaHHO-3BYKOBbIE MOCO0HsI (MOTYT ObITH B IM()POBOM BH/IE)

PIZ|@ NPT W e

O O OO0 OO O0OO0OO0ODO0OO0OOoOBOoOOoOoOoOooOo

IIpesenTanuu mo TeMam:

HucnoBas OKpPYKHOCTb

I'paduku TpUroHOMeTprUECKUX (HYHKIIMHA
Tpuronomerpuueckue ypaBHEHHUs
[Ipocreiimme TPUrOHOMETPUUECKNE YPAaBHEHUS
[IpousBoaHas

Kopens u crenens

[lepBoobOpazHas u uHTErpa

IToka3zatenbHast QyHKIHS

Jlorapudmuueckas GyHKIUSA

AKCHOMBI CTEPEOMETPUH

[TapamiensHOCTh NPSMBIX U IIIOCKOCTEN
[TapannenpHOCTb MIOCKOCTEN
[lepneHUKyYISAPHOCTD MPSAMBIX U INIOCKOCTEN
BexTops!l B IpocTpaHcTBE

MHororpanHuku

Terpannp, mapannenenumnes

[Ipusma

[Tupamuga

= o RFERE mREEEG

ITeuaTHbie mocoous

TemaTtnueckue Tadbauipl: @opMyIibl TPUTOHOMETPHH

v

Y4eOHO-MeToAMYeCKHEe MaTePHaJIbl 0 IMCUMIINHE
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Marepuaiibl 110 TEOPETUYECKON YaCTH TUCUUILIMHBI

MaTepI/Iaan K IPaKTUYCCKHUM 3aHATHAM 110 JUCHHUIIIIMHE

WIN |-

)=

KomiiekTsl KOHTPOJIbHO-OLICHOYHLIX CPCACTB

Moaeaun, MaKeThbl

YciaoBHble 0003HAYECHUS
I — oemoncmpayuonnwiii sk3emnasp (1 9K3., Kpome CReyuarbio 02080PEHHBIX CYUAEE);
K — nonnwiii komnaexm (ucxo0s u3 peanbroil HANOIHACMOCU 2DYNNbL);
D — xomniexm 05 hponmanbHol pabomul (NPUMEPHO 8 08A PA3A MEHbULE, YeM NOJHbIN KOMIIEKM, MO eCib He MeHee
1 5K3. Ha 08yx obyuarowuxcs);
I — xomnnexm, Heo6x00UMbLIL OJisL NPAKMUYECKOU pAbOMblL 8 2DYRNAX, HACUUINBIGAIOUUX 110 HECKOTIbKO 00YUAUUXCSL
(6-7 ox3.).

3.2. UudopmaunonHoe odecrniedeHue 00yueHust
IlepeyeHb UCNOJIb3yeMbIX YUeOHBIX U3aHul, UHTEepHET-pecypcoB, J0NOJHUTEIbHOM
JIUTEPaTyphbl

OcHOBHbBIC HCTOYHHUKH:

1. Martemaruka: anreOpa 1 Hadajga MaTeMaTHYECKOIro aHallu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTudeckoro ananmmsa. 10 xmacc. Y4ueOHUK aiisi 00meo0pa3oBaTebHBIX OpraHu3anui
(6azoBbIil M yriyoneHHblid ypoBHH). B 2 u. U 1 / AI. Mopakosuu [u ap.]; mox pen. A.T.
MopnakoBuya. — 10-e u3z., crep. - MockBa: Muemosuna, 2021. — 455 c. : n.

2. Martemaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHalK3a, reoMeTpus. Anredpa u
Havaja MaTeMaTH4eckoro anammsa. 10 xmacc. YueOHUK 11t 001meo0pa3oBaTebHBIX OpraHu3aui
(6azoBbIil M yriyoneHHbld ypoBHH). B 2 u. Y 2 / [A.I. Mopakosuu u ap.]; mon pen. A.TL.
MopnakoBuya. — 10-e u3z., crep. - MockBa: Muemosuna, 2021. — 351 c. : n.

3. Martemaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHalu3a, reoMeTpus. Anredpa u
Havaja MaTeMaTH4ecKkoro ananmmsa: 11 kmacc: 6a30BbIi ypoBeHb: yueOHUK: B 2 "acTsax. U 1/ A.T.
MopnakoBud [u ap.] — 2-¢ u3a., crep. - Mocksa: [Ipoceemenue, 2022. — 222 c.: ui.

4. MaremaTrka: anredpa U Hadajla MaTEeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTuyeckoro ananusa: 11 kimacc: 6a30BbIld ypoBeHb: yueOHHK: B 2 vacTax. U 2/ A.L.
Mopnakosud [u ap.] — 2-¢ u3., cTep. - Mocksa: [Ipocsemenne, 2021. — 206 c.: ui.

S. Mepznsk, A.I'. Maremaruka: Anrebpa u Hadajna MaTemMaTudeckoro ananusa: 10-i
KJacc: yrinyOn€HHbIid ypoBeHb: yueOHuk / A.I'. Mepsmsik, [I.A. Homuposckuii, B.M. IlomsikoB. — 7-
e u31., crep. - Mocksa: [Ipocsemenue, 2023. — 476 c.

6. Mepsnsik, A.I'. MaremaTtuka: Anrebpa W Havajla MareMaTuyeckoro ananuza: 10-i
Kjacc: YriyOn€HHbIA ypoBeHb: yueOHuk: usmanue B pdf-popmare / A.I. Mepznak, [I.A.
Homupogckuii, B.M. [Tonskos. — 5-e uzn., crep. - Mocksa: [Ipocsemnienue, 2022. — 412 c.

7. Mep3msix, A. I'. Maremaruka: ['eomerpus. YriayOonénueiii ypoBenb. 11 kmacc
yuebHuk / A. I'. Mep3msix, . A. Homuposckuii, B. M. [lonskos ; nox. pen. B. E. ITononbckoro. -
3-e u3 ., crepeoturiHoe - Mockaa : MznarensctBo "[IpocBemenue”, 2022. - 256 c.

8. Mep3msik, A. I'. Maremaruka: ['eomerpus. YrinyOnénueiii ypoenb. 11 kmacc
yuebnuk / A. I'. Mepsnsk, 1. A. Homuposckuit, B. M. Ilonsikos ; nmoa. pen. B. E. Ilogonsckoro. -
3-e u31., crepeotunHoe - Mocksa : M3matenberBo "[IpocBemenue", 2022. - 256 ¢

9. ITotockyes, E. B. Marematuka : anrebpa ¥ Hayala MaTeMaTHYE€CKOTO aHaJH3a,
reometpust. ['eomerpus : 10 kinacc (yrinyonénusiii yposens) : yueOHuk / E. B. Tlorockyes, JI. U.
3BaBuu. — 10-e uzx., ctep. — Mocksa : [IpocBemenue, 2022. — 223, [1] c.: ui.

10. [TotockyeB, E. B. Maremaruka: anrebpa M Hayajla MaTeMaTUYECKOTO aHaju3a,
reometpus. ['eomerpus. 11 xmacc (yriyOnéunsiii ypoBens) : yuebnuk / E. B. Ilotockyes, JI. U.
3BaBuu. - 10-e u31. - Mocksa : [Ipocsemenue, 2023. - 384
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I[OHOJIHP[TCJILHI)Ie HCTOYHUKMU:

1. AnekcanmpoB, A.Jl. Marematuka: anreOpa W HadaJla MaTEeMaTHYECKOTO aHaJW3a,
reometpust. ['eomerpus. 10-11 xmaccer : yaeonuk / A.Jl. Anekcannpos, JI.A. Bepuep, B.. Peokuk.
— Mockaa : U3narensctBo [Ipocsemenue, 2020. — 257 c.

2. Mopakosud, A.I'. Anrebpa u Hayana maremarudeckoro aHanuza. 10-11 kmacesr: B 2 4. Y.
2. 3agavyHMK IS ydammxcs o0IIeo0pa3oBaTeNbHBIX yupekaeHui (0a3oBblii ypoBeHb) / A.l.
Mopuakosuy, JI.O. Jlenumesa, [1.B. Cemenos [u n1p.] - Mocka : Muemo3suna, 2020. - 275 c.

HNuTepHeT — pecypcebl:

BIIP Knacc. Bapuantsr BITP ¢ orBetamu: caiit. - URL: https://vprklass.ru/
BIIP. EI'D: caiit. - URL: https://vpr-ege.ru/vpr.
BIIP Tectol. [Toaroroska B BITP 2024: caiit. - URL: https://vprtest.ru/
4 BIIP. Bcepoccuiickue npoBepodnble padoThl: cait. - URL: https://4vpr.ru/.
Bcepoccuiickue npoBepounbie padoThl: cait. - URL: https://ru-vpr.ru/.
. Bcepoccuiickue unTepHeT-oamMmuannel: cailt - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2023).

7. Bcs snemenrtaphas mareMatrka: cait. - URL: http://www.bymath.net (nata o6parienus:
12.07.2023).

8. Maremaruka: cait - URL.: https://mathematics.ru / (mara oopamenus: 08.06.2023).

9. Maremaruka. [llkona. bynymee: caiit. - URL: http://www.shevkin.ru(zara oGparienus:
12.07.2023).

10. OGpazoBarenbHblii mopTan dus-mar kinacc: cair. - URL: http://www.fmclass.ru (mzara
obpamenus: 12.07.2023).

11. OtkpeIThiii OaHk MaTemaTuueckux 3amgau EID: caiit: - URL: http://mathege.ru (mara
obpamenus: 12.07.2023).

ocourwnE

12. OTtkpeiThId KOJUTEK. Marematuka: cait. - URL: https://mathematics.ru / (mara
obpamienus: 08.08.2023).
13. [ToBTOpum Matemaruky: caiit. - URL: http://www.mathteachers.narod.ru / (nara

obparenus: 12.08.2023).

14. IloaroroBxka k EI'D. Pemenne 3amau EI'D OI'D> BIIP I'BD: cair. - URL:
https://onlyege.ru/ege/vpr-spo/

15. Pe3onbBenTta. Yuebnnie marepuansl. K. JI. Camapos, C. C. CamapoBa CrnpaBOYHHK IO
MaremaTuke Isg IIKoJbHUKOB: cait. - URL: https://www.resolventa.ru/demo/demomath.htm /
(mara obpamenus: 12.07.2023).

16. Caam 'MA: Pemry EI'D. OGpa3oBaTenbHbIi OpTa IS MOATOTOBKH K 9K3aMEHaM: CauT.
- URL: https://ege.sdamgia.ru/?ysclid=Ipqts21gxp380708246 (nara obpamienus: 12.07.2023).

17. CnpaBoyHUK 1o MaTeMaTHKe TS IIKOJIBHUKOB: CauT. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata o6pammenus: 12.08.2023).
18. Cpennsisi MaTemMaTH4ecKasi HHTepHeT mkona: cait. - URL: http://www.bymath.net /

(mara oopamenus: 12.08.2023).
19. ®enepasnbHBIil HHCTUTYT OIIGHKH KauecTBa oOpa3oBanums: caift. - URL: https://fioco.rul/.
20. ®denepanpHbIi TIEHTP MHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB: canT. - URL:
http://fcior.edu.ru / (nara obpamienus: 01.07.2023).

3.3. Yci10Bus OpraHu3anuu y4edHOro npouecca
VYdeOHass AMCHIUIUIMHA C IENBI0 00EeCTIeYeHUs] JTOCTYITHOCTH 00pa30BaHUs, MOBBIIMICHUS €r0
Ka4yecTBa MOXKET OBITh peajn30BaHa C MPUMEHEHHEM TEXHOJIOTUH JUCTAaHIIMOHHOTO, 3JIEKTPOHHOTO
u cMemanHoro ooyuenus (nanee - JJOT, 20, CO).
DJEeKTpOHHOE 00yueHHe U JUCTAHIMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH HUCIOJIB3YIOTCS B
JOTIOJTHEHWE K OCHOBHOMY Y4eOHOMY IPOIIECCY IS
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- OpraHu3aIiy CaMOCTOSITEIBHOM PabOoThl OOy4aromuxcs (MpeaoCTaBICHHUE MaTepUajoB B
ANEKTPOHHOU opMe [UIsi CaMOMOATOTOBKH; OOECICUeHUE IMOATOTOBKM K MPAKTHYECKHUM U
71a00PaTOPHBIM 3aHATHUSM, OPTaHU3aLHSI BO3MOKHOCTH CAMOTECTUPOBAHUS U JIp.);

- TpPOBEJCHUS KOHCYJIbTAlMA C HCIOJb30BAHUEM PA3JIMUHBIX CPEACTB  OHJIAMH-
B3aMMOJICICTBUS B 3JIEKTPOHHO-UH(GOPMAIIMOHHON 00pa3oBaTEeIbHON cpene KoJulemka (nanee —
BUNOC), nanpumep, BeOMHAPOB, (HOPyMOB, YATOB;

- OpraHu3alyy TEKYIIEro U MPOMEKYTOYHOI'0 KOHTPOJISI 00YHarOIIUXCs U JIp.

CMmemanHOe 00y4YeHHE PeaTn3yeTcs OCPEICTBOM:

- OpraHM3alluy CKBO3HOM CBSI3M ayIUTOPHON paboThl ¢ padotoii B DMOC kosiemxka;

- PEeryJsipHOTO B3aUMOJICHCTBUSI TPENoAaBaTesis C OOyYarOIIMMHUCS C HCIOJIb30BaHHEM
texuoaoruit 0 u J10T;

- OpraHu3alyy TPYIMIoOBOH yueOHOM nesTenbHOCTH o0ydarommxcs B DMOC kormnemxa.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU VISl peaIU3alliy JaHHBIX TEXHOJIOTUH, SIBIISIFOTCS:

- Cucrema mnoguepxku yueOHoro mporecca [BIIOY "Kypranckwii mnemarorndeckuit
kosue k", pyHKImoHupyroras Ha miardgopme Moodle, pesxum mocryma: do.kpk.kss45.ru.

—OnektponHass Oubnmuoreka ['BIIOY «KypraHnckuii mnemarorndecKuii KOJUICIDK», PEKHM
noctyna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

—®DaiioBelil apxuB, pexxuM goctyna: hitps://kpk.kss45.ru/yaebnas-padora/aucraniMoHHbIe-
TexHoaornu/dhamioseiii-apxus.html.

—TeamViewer - mporpaMMHOe oOOecHeueHHe sl YAAIEHHOTO KOHTPOJS KOMITBIOTEPOB,
oOMeHa (aittamu, BUIEOCBSI3U U BeO-KOH(EpEHIINA.

—Cdoepym.

[Tpu mpoBecHUN WHIUBUAYAIBHBIX JTUCTAHIIMOHHBIX 3aHSITHHA W 3aHATUNA B MaIbIX TPYyIIax
UCIOJIB3YIOTCS. HOYTOYKH C CEHCOPHBIM JKPAaHOM, IMO3BOJISIFOIINME BBITIONHATH JIOOBIC 3alKMCH Ha
JKpaHe C IMOMOIbI0 crwiyca. Jljisi TpoBeACHUS OHJAWH-3aHATHH C OOJBIION ayIuTOpHEH
oOyuaroluxcsi 000pyI0BaHbI KAOMHET OHJIAHH-00y4YeHUs U KOH(epeHI[-3all.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOEHHUS OOIIe00pa30BaTEIbHON JUCIUIIINHBI
PacKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YNIbTaThl, HANIPaBJICHHbIE HA (POPMHUPOBAHHUE OOIIUX U
npodeccHoHaNBbHBIX KOMIETEHIINN M0 pa3/iesiaM U TeMaM CoJIepKaHus y41eOHOTO MaTepHaa.

Ooémasi/npodeccuonanbHast

Pa3znen/Tema Tun oeHoYHBIX MEPONPUATHH
KOMIIETEeHIUs
OK 01 Paznen 1: Temsr: 1.1; 1.5 (ITIOC) CrapToBas JMarHoCcTUKa —
IK 1.1 Pasznmen 2: Temsr: 2.4, 2.5 (ITOC) BXOJIHOM KOHTPOJIb 3HAHHM 1O
1K 1.2 Paznen 3: Temsr: 3.2 (TIOC) AHACTIATLTHHE
IIK 1.3 Paznen 4: Temsr: 4.1; 4.2 Tecruponanue
IK 1.4 ' . VCTHBII onpoc

Pasnen 5: Temsr: 5.2; 5.5, 5.6
(ITOC)

Maremarnueckuii JUKTAHT
NunuBunyanbHas

Paznen 6: Tema: 6.1

Pasmen 7: Tewmur: 7.3; 7.4; 7.5;
7.6 (ITOC)

Paznen 8: Temsr: 8.5; 8.6 (ITOC)
Pa3nen 9: Tema: 9.6

caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT
KonTponbhas pabora
JuddepeHurpoBaHHbIN 3a4eT
BrimonHeHne SK3aMeHaIMOHHBIX
3a1aHUI
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[IpomexxyTouHas arrecrauus B
dbopme sK3aMeHa

OK 02 Pasmen 1: Temsr: 1.2; 1.3; 1.5 TectupoBanue
Pasnen 2: Temsr: 2.2; 2.3; 2.4; YcTHbII onpoc
2.5: Maremarudeckuii TUKTAHT
Paznen 4: Temnr: 4.1; 4.2 cam%:iiﬁigggg::l;z%om
Paznen 5: Temsr:5.2; 5.3; 5.4, TIpeICTARIICHHE Pe3yIbTATOR
5.5, 5.6 IPaKTUYECKUX PaboT
Paznen 6: Temsr: 6.1 ;6.2; 6.3 KontposbHas padota
Pasnen 7: Tewmsr:7.1 ;7.2 ;7.3 | HaGmromenue u orieHKa mporecca
7.4:75:7.6 U pe3y/IbTaTOB BBIMOIHEHUS
Paszen 8: Temst: 8.1; 8.2; 8.3; 38IAHUHA, TPEOYIOMIX
UCIIOJIb30BaHUS
84,8586 MH(POPMAIIMOHHBIX TEXHOJIOTHH.
Pasnen 9t Temper: 9.1 9.2 931 | pepompsopanme ANEKTPOHHBIX
9.4,9.5,9.6 HUCTOYHHKOB.
JuddepeHnrpoBaHHbIi 3a4eT
BrimonHeHne 3K3aMeHaIMOHHBIX
3aaHUuN
[TpoMexyTodHast aTTeCTalus B
(dbopme FK3aMeHa
OK 03 Paznen 1: Temsr: 1.1 ;1.4 CraproBasi AMarHoCcTHKa -
Pasmen 2: Temsr: 2.4; 2.5 BXOJ/IHOM KOHTPOJIb 3HAHUU 110
Pa3nen 5: Tema: 5.2 AUCIHIUIHHE
Paznen 6: Temsr: 6.1; 6.2; 6.3 TeCTHpUOBaHHe
VYerHbli onpoc
Pasnen 7: Temsr:7.1; 7.2; 7.3; MaTeMaTHueCKuil IKTAHT
1.4;7.5 NunuBunyanbHas
Paznien 8: Temsr: 8.5; 8.6 caMoCTosTeNbHas paboTa
Paznen 9: Tema: 9.6 [IpencraBienue pe3ynbTaToB
MPAKTUYECKHUX padoT
Habmonienue 3a xoqom
BBITMIOJTHEHHS] UHIUBUIYATbHBIX
MPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX POEKTOB
KonTponbhas padota
JuddepeHurpoBaHHbIi 3a4eT
BrimosHeHne 3K3aMeHaIMOHHBIX
3aJaHuN
[IpomexxyTouHast arrecranus B
dbopme 3K3aMeHa
OK 04 Pasmen 1: Temsr: 1.1; 1.2; 1.3;

14;15

Pasmen 2: Temsr: 2.1; 2.2; 2.3;
2.4:25

Paznen 3: Tema: 3.1

Paszgen 4: Temsr: 4.1; 4.2

Pasgen 5: Temsr: 5.2; 5.3; 5.4;
5.5;5.6

Pasgen 6: Temsr: 6.1; 6.2; 6.3

TecTtupoBanue
YcTHBIN onpoc
MareMaTn4ecKuil TUKTaHT
NunuBunyansHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yibTaToB
MPAKTUYECKHUX paboT
Habmtonenue 3a opranusanueit
KOJUUIEKTUBHOU JIE€ATEIBHOCTH

Habmtonenue 3a posbio
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Paszgen 7: Temsr: 7.1; 7.2; 7.3;
7.4,75;7.6
Pasgen 8: Temsr: 8.1; 8.2; 8.3;
8.4;8.5; 8.6
Pasnen 9: Temsr: 9.1; 9.2; 9.3;
9.4;95;9.6

00yyaroIerocs B rpyrnre
Hab6mronenune 3a 00y4yaromumMucs
Ha ayJIMTOPHBIX 3aHATUSIX
KonrpomnbHas pabora
JuddepeHurpoBaHHbIN 3a4eT
BrImonHeHue SK3aMeHaIHOHHBIX
3a1aHUN
[TpomexyTouHas aTTecTanus B
dbopMme IK3aMeHa

OK 05

Pasnen 6: Temsr: 6.1 — 6.3
Pasnen 7: Temsr: 7.1 - 7.6
(ITOC)

Pasnen 8: Temsr: 8.1 - 8.5
Paznen 9: Temnr: 9.1 - 9.6

YcrHblii onpoc
MaremaTuyecKuid TUKTAHT
[IpencraBnenue pe3yibTaToB
MIPaKTUYECKUX padoT
Habmonenue 3a xoqom
BBITIOJIHEHU S MHIUBUyalbHBIX
IIPOEKTOB U OLIEHKA
BBITIOJIHCHHBIX TIPOEKTOB;
Texymuuit KOHTPOIIb B (hopMme:
MOATOTOBKU COOOIIEHUIN 1
Mpe3eHTaAN I
OTKpBITHIC 3aIUTHI TPOSKTHBIX
pabor
[IpomexxyTounas arTectaius B
(dhopme FK3aMeHa

OK 06

Pasnen 2: Temsr: 2.4 ;2.5
Paspen 4: Temsr: 4.1; 4.2
Paznen 5: Tema: 5.2
Paznen 7: Tema: 7.6
Pasznen 8: Temsr: 8.5; 8.6

TectupoBanue
YcTHbI onpoc
MaremaTuyecKuii TUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yibTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
JuddepeHunpoBaHHbIN 3a4eT
BrinonHenue 3x3amMeHaluOHHBIX
3a1aHUI
CryneHueckoe caMOyIIpaBJIEHHE
BousonTepckoe nBukeHne
Boenno-narpuornueckue u
npyrue oObeTUHEHUS
AKIUHU, TPOrPaMMBI

OK 07

Pasnen 1: Tema: 1.5
Paspen 2: Tema: 2.1
Paspen 4: Tema: 4.2
Pazgen 5: Tema: 5.2

TecTtupoBanue
YeTHBIN onpoc
MaremaTu4ecKuii TUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
DKOJIOTUYECKUE MPOEKThI
OKOJIOTHYECKHUE aKIUH,
9KOJIOTUYECKHH 1€CaHT
Meponpusarus 1o 03€JIEHEHUIO
TEPPUTOPUU
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JuddepeHurpoBaHHbIN 3a4eT
BrimonHenne sK3aMeHaIMOHHBIX
3aJlaHul

OK 08

HNHTepnperarus 11eHHOCTHO-
CMBICJIOBBIX YCTaHOBOK B
03/I0pPOBUTEIILHOU H
(U3KYIBTYPHOU NESATEILHOCTH,
OU3MHHYTKH, aKTUBHBIC
TepeMEeHbI
JlH1 310pOBbBS
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