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1. OBIIIAS XAPAKTEPUCTUKA ITPOT'PAMMBI YUYEBHOM JUCHUITIIINHBI
I1J1.01 MaremaTHka

1.1 O6nacTr npuMeHennsi padoyeii NporpaMMbl Y4eOHOM JMCIHUIIIHMHBI

PaGouass mporpamMMa y4eOHOW MHMCHUIUIMHBI SBISETCS YacThIO MPOrPaMMBI TOJITOTOBKH
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 y4eOHO#H qMcUMILUIMHBI B cTPYKTYype IIporpaMmsbl MOATOTOBKH CHIENUAINCTOB
Cpe/lHero 3BeHa

I[aHHaﬂ y‘IC6Ha$[ JUCHUITIIIMHA BXOOUT:

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

B BapuatuBHY0 yacTh uukios [ITICC3 | |

VueOHast mucimiuinHa cBa3zaHa ¢ mgucuurumaon «EH.01 Maremartukay MareMaTHYecKOTro M
00IIero eCTeCTBEHHOHAYYHOI'O Yy4eOHOTO UK.

1.3 Ilesib ¥ IUIaHUpPYeMbIe Pe3yJIbTAThI Y4eOHOH TUCHUIIIMHBI:
ey AUCHUNITAHBI

- ¢dopMHpOBaHHWE I[EHTPATBHBIX MAaTEMAaTHYECKHX TIOHATHH  (YHMCIO, BEIMYMHA,
reoMeTpuyeckas Qurypa, IepeMeHHasl, BEpOSTHOCTb, (YHKIMS, NPOU3BOAHAS, HHTErpai),
o0ecreynBaIUX MPEeeMCTBEHHOCTh U IMEPCHEKTUBHOCTh MaTeMaTH4eCKOro 00pa3oBaHUs
oOyuaronuxcs;

- ToJiBe/ieHHe O0y4aroIMXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HaHMIO B3aWMOCBS3H
MaTeMaTHUKH M OKPY)KAIOLIEro MHpa, MOHUMAHMIO MaTEeMAaTUKM KaK 4acTh OOIIed KyJIbTYpbl
YeJI0BEYECTBA;

- pa3BUTUE HHTEUIEKTyaJIbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIETOBATEILCKUX YMEHUH, KDUTHYHOCTH MBIIUICHHS, HHTEpeca K
M3YYEHHUIO MaTEMAaTHKH;

- (hopmupoBanue QYHKIIMOHAIFHOW MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHSI Paclio3HaBaTh
MaTeMaTHYECKUE ACMEKThl B PEANbHBIX )KU3HEHHBIX CUTYAIMSIX M MPU U3yYECHUH APYTUX y4eOHBIX
NPEeIMETOB, NPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEpHOCTeH, (OopMylIHpoBaTh HMX Ha S3bIKE
MaTeMaTHUKUd W CO3[aBaTb MaTeMaTHMYeCKHe MOJENM, MPUMEHSATh OCBOCHHBI MaTeMaTHYeCKUi
ammapar JUisl peIIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3aJau, HMHTEPHPETHPOBATH U OICHHUBATh
MOJIy4YE€HHBIE PE3YJIbTATHI.



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
pemeHus 3amadq
po¢eCCHOHATBHOM
JIESITEIEHOCTH
MIPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
IK.1.1. IIpoextupoBars
00pa30BaTEeNbHBIA MPOIIECC
Ha OCHOBe (eaepaabHbIX
TOCY/AapCTBEHHBIX
00pa3oBaTeIbHBIX
CTaHAAPTOB,  IPUMEPHBIX
OCHOBHBIX ¥ IPUMEPHBIX
aJlalTHPOBAHHBIX OCHOBHBIX
00pa30BaTEIbHBIX
porpamm

IIK 1.2. IlnaHupoBaTh Hu
IIPOBOJUTH yueOHbIe
3aHATHSA

[IK 1.3. OpranuzoBniBaTh
yueOHyI0 JeATeIbHOCTh
oOygaromumxcs,
MOTHBHpOBaTh WX  Ha
OCBOCHHE y4eOHBIX
NPEJIMETOB, KypCOB

MK 1.5. OcymecTBiarb
Melarormiecknii  KOHTPOJIb,
aHanm3 3¢ PEeKTUBHOCTH
00pa30BaTEILHOTO
mporecca u OLICHKY
pe3ynbTaToB 00ydeHus

JIuuHOCTHBIE Pe3yabTaThI

B YaCTH TPY/I0BOTO BOCIIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH
TpyZnoMtoOus, HHTEpeC K pasiuuHbIM  chepam
podeCCHOHANBHON JeATENIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOH H € IPWIOKCHUSAMH, YMCHHUE
COBEpIIaTh  OCO3HAHHBIH  BBIOOp  Oymymiei
npodeccud ¥ pealu30BBIBATH  COOCTBCHHBIC
’KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa30BaHUIO "
caM000pa30BaHUIO Ha TNPOTSHKCHUH BCEH IKU3HH,
TOTOBHOCTbL K aKTUBHOMY Y4YaCTHIO B PCHICHUU

MPaKTUYECKUX 3a7a49 MaTeMaTHYEeCKON
HaIpaBJIEHHOCTH;

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

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

onpeneiIeHus MOHATHUH, yCTaHaBIINBaTh
CYILIECTBEHHBII MIPU3HAK KJaccudukanmy,
OCHOBaHMS Ui O000OIIEHHS ¥  CpaBHEHUS,
KPUTEPHH MPOBOJUMOI0 aHAIN3a;

BOCTIPHHHUMATh, (dbopmyupoBaTh "

IpeoOpa3oBhIBaTh CYXKIEHHUS: YTBEPAUTENBHBIE H
OTpHIaTeNIbHBIE, €IWHUYHBIE, YacTHbIE M OOIIue,
YCJIOBHBIE;

BBIABIATE ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,
B3aUMOCBSI3H M NIPOTHBOpEUUs B (DaKTax, JaHHBIX,
HaOMIONCHUSIX W YTBEPXKACHWSX, Ipellararb
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
qHCell, MOAYJb ACHCTBUTENBHOTO YHCIIA; IPUMEHITh IPOOHM M MPOLEHTHI IS PEUICHUS NMPUKIAIHBIX 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 LCJIBIM

TIOHATHUAMMA

MoKa3aTeJieM, UCII0JIb30BaTh MOAXOASILIYI0 (JOpMYy 3allucH ACHCTBUTENBHBIX YHCEN ISl PELICHUs PaKTHIECKUX
3aJa4 M NpeNCTaBIeHHs IaHHBIX; CBOOOIHO ONEPHPOBATh MOHSITHEM: apu(pMETHUECKHH KOPEHb HATYypalbHON
CTENEHHU; CBOOOIHO ONEpPHUPOBATh MOHATHUEM: CTENEHb C PAllMOHAIBHBIM II0Ka3aTelleM; CBOOOIHO ONEpUpOBATH
MOHATHUSAMHU: JIorapu(dM YHcia, NeCATUYHbIE U HaTypasibHbIe Jorapru(Mbl; cBOOOJHO ONEPUPOBATH MOHATHUSIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa; ONEPUPOBATh OHATUSAMU: apKCUHYC, aPKKOCUHYC U
apKTaHI€HC YMCIOBOI0 apryMeHTa.

CBOOOTHO ONEPUPOBATh MOHATHAMHU: HATypalbHOE W IEJI0C YMCII0, MHOKECTBA HATYPaJbHBIX M IEIBIX YHCEN,
HCIOJIb30BaTh Npu3Haku Aenumoctd Henslx yucen, HOJ[ u HOK HarypanbHBIX 4ucen IJIsl pelleHus 3aaad,
MPUMEHATh adroput™M EBKiIHMga; CcBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa II0 MOIYNIO, 3alUCHIBATh
HATypaJbHbIE YHCIa B PA3JINYHBIX MO3MIMOHHBIX CHCTEMaX CUHCIIEHHUS; CBOOOJHO ONEPHPOBATH MOHATHSIMH:
KOMITJIEKCHOE YHCII0 M MHOKECTBO KOMITJIEKCHBIX YHCEI, IPEACTABIATh KOMIIJIEKCHbBIE YHCIIa B ajredpanyeckon
U TPUTOHOMETpHUYECKOW (hopMe, BBINOJHATH apu()METHUYECKHE ONepalu ¢ HUMHA W U300paxkath Ha
KOOPJMHATHOMN 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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NPOTUBHOTO),  BBICTpaWBaThb  apryMEHTAIHIO,
NPUBOJUTL  TNPHUMEPBl | KOHTPIIPUMEPBI,
000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHS M BBIBOJIBI;
BBIOMpaTh CHOCOO pelleHuss ydeOHOM 3amadu

(cpaBHUBAaTh HECKOJILKO BapUaHTOB PELICHUS,
BEIOMpaTs Hambollee MOOXOMAMMHA C  YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPHEB).
OK 02. Ocymecteuats | [lo3HaBaTenbHble YHHBEpPCAJbHBbIE YydeOHbIE
MOWCK, aHATU3 u | AedicrBusi PaGora ¢ mndopmaumeii: BBIABIATH
MHTEPIPETALIIO negunuTel UHPOPMALNH, NaHHBIX, HEOOXOIMMBIX
uHbOpMAIHH, TSl OTBETA Ha BONIPOC U JUIS PEIICHHUS 3a/1a4H;

. BbIOMpaTh  uHOpMaLMIO U3 HCTOYHHKOB
HeobxommMoH AL pasmiamsix THIIOB, aHaJIM3UPOBATH,
BBITIOJTHCHHS CHCTEMaTHU3UPOBATh " HHTEPIPETHPOBATh
IpOQECCHOHANTBHBIX 3314 nHpopMaMIO  Pa3IMYHBIX BUAOB U (HOpM
npodeccHoHaIBEHOM Npe/ICTaBIICHUS;

JeATebHOCTH CTPYKTYpPHPOBaTh MH()OPMALIUIO, NPEACTABIATh €€
OK 09. Mecnompsoparp | B Pa3IHUHBIX  dopMax,  WLIOCTPHPOBATH
nH(popMannoHHbIE rpadecki; .
OLICHWBATh HAJEKHOCTh HMH(POPMAIMH  TI0
TeXHOIOTHH B | camocTosTeNHO CHOPMYTHPOBAHHBIM KPUTEPHSIM.
npodeccuonanbHOM B YaCTH HEHHOCTH HAYYHOTO MO3HAHUS:
JIeSITEIbHOCTH. c(OpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHS HayKd U OOIIECTBEHHOM TMPaKTHKH,
MOHMMaHHE MaTeMaTHYeCKON Hayku Kak cgepsl
YeNI0BEYECKON JIEeSTeNTbHOCTH, 3TANOB €€ Pa3BUTHSA
W 3HAUAMOCTH JUIA DPa3BUTHA  ITUBHIN3AINH,
OBJIQJICHHE S3BIKOM MaTEeMaTHKH u
MaTeMaTH4ecKod  KyJIbTypoH Kak CpEeICTBOM
MO3HAHMS  MHUpPA, TOTOBHOCTb  OCYIIECTBIISITH
MIPOEKTHYIO W HCCIEJ0BAaTENbCKYIO0 NESTEIbHOCTD
WHIIMBHUIYaJIbHO U B TPYTIIE.
Ilo3naBartenbHbIC
y4yeOHble  fAeiicTBUSA
ucejeoBaTebcKue 1elicTBUA:
HCIIONIB30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKUN
WHCTPYMEHT HO3HaHUs, (GOPMYIHPOBAaTh BOIPOCHL,
¢bukcupyromme MIPOTHBOpPEYHE, mpobuemy,
YyCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpMHUpPOBAThH
TUNOTE3Y, apryMEHTHPOBaTh CBOK  IO3HUIMUIO,
MHEHHUE;
MPOBOJUTH  CaMOCTOATENBHO  CIUIAHMPOBAHHBIN
JKCHEPUMEHT, HUCCIEA0BAaHME [0 YCTaHOBJIECHUIO

YHHBepCaJbHbIE
Ba3oBble

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.

Hauvana MaTeMaTH4eCKOro aHAJIM3a: CBOOOIHO ONIEPUPOBATh MOHATHAMH: apruMETHIESCKAs U TeOMETPUIECKast




ocobeHHoCTEH MaTeMaTU4eCKOTO 00BbeKTa,
SIBIICHHSI, TPOIIECCA, BBIABICHUIO 3aBUCUMOCTCH
MEXIy 00BEKTaMU, SIBIICHHUSIMH, IIPOLIECCAMU;

CaMOCTOSATENILHO  (POPMYIIUPOBaTh O0OOLICHUS W

BBIBOJIBI o pe3yabTaTamMm IPOBEIEHHOTO
HaOII0eHNS, HCCIIEIOBAHMS, OLICHUBATh
JOCTOBEPHOCTh MOTY4EHHBIX pE3yIbTaTOB,

BBIBOZIOB 1 0000IIEHNI;

MPOTHO3UPOBATh BOZMOXKHOE pa3BUTHE Mpolecca, a
TaK)Ke BBIIBUTaTh MPE/IIOIIOKEHUS O €r0 pa3BUTHH
B HOBBIX YCJIOBUSIX.

OK 03. IInanupoBate
pean30BHIBATh
CcOOCTBEHHOE
npodecCHOHATBHOE u

JIMYHOCTHOC pa3BUTUC

PeryasiTuBHBIC YHHBepcaJIbHbIE Y4eOHbIE
AefictBusi CaMoopraHu3anus: COCTaBJAThH IUIaH,
QITOPUTM pELIeHUsl 3aJadyd, BHIOMpATh Crocod
peuieHus ¢ Y4€TOM MMEIOLIMXCSA PECcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U
KOPPEKTHPOBAaTh BapHaHTbl PELICHUI C Y4ETOM
HOBOW MH(OPMALHH.
CaMOKOHTPOJIb:
MIO3HABaTENbHONH  pedaekcnu Kak  OCO3HAaHMSA
COBEpIIAEMBIX  JOEWCTBUH M MBICIUTEIBHBIX
MIPOLIECCOB, MX PE3YNIbTAaTOB, BJIANETh CIIOCOOAMH
CaMOIIPOBEPKH,  CAMOKOHTpONA  Ipolecca H
pe3ynbTara peleHus MaTeMaTU4eCKOU 3a/1a4y;
NIPEABULIETD TPYIHOCTH, KOTOpBIE MOTYT
BO3HUKHYThb IIpM PEIIEHUU 33Jaud, BHOCUTh
KOPPEKTHUBBI B JIeATEJIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATb COOTBETCTBUE pe3ylbTaTa UEIH H
YCIIOBUSIM, OOBSACHATH NMPUYMHBI JOCTHXKCHHS WU

BJIaCTH HaBbIKaMH

HEIOCTHKECHUS pe3yabTaToB JESITeNbHOCTH,
HaXOJIUTb omuoKy, JlaBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

OK 04. Paboratp B | PeryasiruBHbIE YHHBepcaJlbHble yuyeOHbIe

KOJJIEKTMBE W  KOMaHIe, | AeiicTBUSA

3¢ heKTHBHO CoBMecTHasi  JAefiITeIbHOCTH:  TOHUMATh U

B3aUMO/IEIICTBOBATH C | ACIOJIB30BAaTh IPEUMYILIECTBA KOMAaHIHOH U

KOJIJIETaMH, PYKOBOJCTBOM, | MHAMBHIYAIbHOW paOOTHI MpPU pPEIICHUH YUeOHBIX

KIIMEHTaMHI 3am1ad, MPUHUMATH 1enb COBMECTHOI1
JeSITeTbHOCTH, IUTAHUPOBATh OpTaHU3AIHIO

COBMECTHOH pabOThI, paclpeieisaTh BUABI padoT,
JIOTOBapHUBAaThCs, 00CY)KIATh MPOLECC M Pe3yIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

nporpeccusi, 6eCKOHEYHO yOBIBaIOIasi TeOMETPHYECKasi MPOrPEccHsi, JIMHEHHBIA M SKCIOHEHLUAIBHBIH POCT,
(opMyna CIOKHBIX HPOLEHTOB, NMETh MPECTaBJICHHE O KOHCTAHTE; MCIOIB30BaTh HMPOTPECCHUH I PEIICHUS
peanbHBIX 3a7ad MPUKIAJHOTO XapaKTepa; CBOOOIHO ONEPUPOBATH MOHATHAMH: MOCIEIOBATENBHOCTD, CIIOCOOBI
3aJaHusl OCJIEAOBATEIFHOCTEH, MOHOTOHHBIE M OTPAHMYCHHBIC IIOCIEIOBATEIBHOCTH, IOHMMAaTh OCHOBBI
3apOXKICHUSI MaTEMAaTHIECKOTO aHAIN3a KaK aHalu3a OECKOHEYHO MaJbIX; CBOOOIHO ONEPHPOBATH MOHATHAMHU:
HeTpepbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka (YHKIUH, aCHUMIITOTH Tpaduka (GYHKIHUH, CBOOOIHO
OIIEpUPOBATH MOHATHEM: (QYHKIIMS, HEIIPEPhIBHAS HA OTPE3Ke, IPUMEHSATH CBOMCTBA HENPEPHIBHBIX (DYHKIUH JIst
peleHust 3a1a4; cBOOOIHO ONEPUPOBAThH MOHATHUSIMU: IIEPBasi U BTOpPasi MPOU3BOJHbIC (DYHKIIMHU, KacaTelbHas K
rpaduky (QYHKIUH; BBIYUCISATH IPONU3BOJHBIE CYMMBI, IIPOU3BENICHNUS, YACTHOTO M KOMIIO3UIMU JIBYX (DYHKIIUH,
3HaTh IPOM3BOAHBIC JJIEMEHTAPHBIX (YHKIMH; HCIOJIB30BAaTh T'EOMETPUYECKHMH M (U3MUECKUH CMBICIT
MIPOM3BOIHOM JUISl PEIICHHMS 3a/1a4.

HCTIONB30BaTh MPOW3BOJHYIO JUI HCCIECIOBAaHWA (YHKIMM HAa MOHOTOHHOCTh M 3KCTPEMYMBI; HaXOJHUTh
HauOoIblllee W HaNMEHbIIee 3HA4eHHUS (YHKIMH HETPEPHIBHOM HAa OTpPE3KE; MCIIOIb30BAaTh MPOWU3BOJHYIO IS
HaXOXICHNUS HAWIydIIero pPEeIleHHs B NMPUKIAJAHBIX, B TOM YHCIIE COLMAIbHO-KOHOMHYECKHX, 3ajadax, Ul
OIIPEAEIICHNs CKOPOCTH M YCKOPEHHMs Tpoliecca, 3a1aHHoTo (hopMysol miH rpagkoM; CBOOOIHO ONEpHUpPOBATH
MIOHATHAMM: TIepBOOOpa3Hasi, ONpeleaEHHbI HHTETpal, HaXOIUTh MEPBOOOPa3HBIE IEMEHTapHBIX (GyHKIN u
BBIYHCIIATH HHTETpan no ¢opmyne Heiotona—JIeiiOHMIa; HAXOOUTh IUIOMIAAN TUIOCKUX (GUTYp B 00BEMBI Tel ¢
MOMOIIBI0 MHTErpajia; MMeTh IMpPEACTaBICHUE O MAaTeMaTHYeCKOM MOJEIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHInanbHbIX ypaBHEHHH; pellaTh NPUKIAJAHBIE 337a4d, B TOM YHUCJIE COIMAIBLHO-DKOHOMHYECKOTO H
(bu3nUecKOro xapaxkrepa, CpecTBaMH MaTeMaTHYECKOr0 aHAIN3a

MHokecTBa W JIOTHKA: CBOOOJHO ONEPUPOBATH IMOHSATHSAMHU: MHOXECTBO, OIEpallMM HaJ MHOXECTBaMU;
UCTIONIB30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmapar Ul OIMCAHWS peajbHBIX IPOLECCOB W SBICHUH, INpH
peLIeHnH 3aad U3 APYTHX Y4YeOHBIX IPEJMETOB; CBOOOJHO ONEPHPOBATh MOHATHSAMHU: OIpEeNICHNue, TeopeMa,
ypaBHEHHE-CIIEICTBUE, CBOWCTBO MaTEMaTHYECKOT0 OOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCHIBHBIC ypaBHEHHS H
HEepaBEeHCTBA.

«"EOMETPHUSA»

CBOOO/IHO OIEPUPOBaTh OCHOBHBIMH MOHATHSIMH CTEPEOMETPHM IPHM pELIeHWH 33/1ad M IPOBEICHUU
MaTeMaTHYeCKUX DPACCYKICHUI; NPUMEHSITh aKCHOMBI CTEPEOMETPHM M CIIEJCTBHS M3 HHUX IPH pEIICHUH
reOMETPUUECKHX 3aj1au; KIacCu(UIMPOBATh B3AaUMHOE PACIIONIOKEHHUE MPSIMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE; CBOOOAHO OIEPHPOBATH MOHSATHSMH, CBS3aHHBIMU C
yrJlaMH B TPOCTPAHCTBE: MEXAY MNPSIMbIMH B IPOCTPAHCTBE, MEXAY INPSIMOH U IUIOCKOCTHIO; CBOOOIHO
OIIEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C MHOTOTPaHHMKaMH; CBOOOJHO pAaclio3HaBaTh OCHOBHBIE BH/IbI
MHOTOTPaHHHUKOB  (IpU3Ma, TIPSIMOYTOIBbHBIN Ky0); KiaccupuuupoBarth
MHOTOTPaHHHKH, BBIOMPAsi OCHOBAHUS JUIS KJIacCU(HUKALMK; CBOOOIHO ONEPUPOBATH NOHSATUSAMHU, CBA3aHHBIMU C
CEYEHWEM MHOTOTPAHHHUKOB IUIOCKOCTBIO; LHEHTPAIFHOE ¥ OpPTOTOHAJIBHOE
IIPOEKTUPOBaHKE (UTYyp Ha IUIOCKOCTB, BBIIOJIHATH W300pakeHHs (UTYyp Ha IUIOCKOCTH; CTPOMTH CEUEHUS

nupamuaa, HnapaJijIeJICIuIICa,
BBIIIOJIHATL HapauICJIbHOC,

MHOTOTPAaHHUKOB DPA3JIUIHBIMH METOJaMH, BBHITIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y; BBIUMCIIITH IUIONIAIN MOBEPXHOCTEH MHOTOIPAHHUKOB (IIpHU3Ma,




y4acTBOBAaTh B TIPYINOBBIX (opMax paboThI
(oOcyxnenus, OOMEH  MHCHUWI, «MO3TOBBIC
IITYPMbI» H HWHBIE), BBINOJHATH CBOIO YacCTh
paboTBl ¥ KOOPIUHUPOBATH CBOM JEUCTBUSA C
JIPYTMMH YIeHAMU KOMaHJIbl, OIICHHBATH KAYEeCTBO
CBOErO BKJaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM,
chOpMyITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJEHCTBUS

OK 05.

OCymIecTBISATh YCTHYIO H
MTUCHMEHHYIO
KOMMYHUKAIHIO Ha
TOCY/IapCTBEHHOM  SI3BIKE
Poccuiickoit ®denepaunn ¢
y4eToM ocobeHHoCTEeH
COLIMAJIBHOTO u

KYJbTYPHOI'O KOHTEKCTA

KoMMyHHKATHBHBIE YHHBepcaJlbHble Yy4yeOHbIe
JelicTBMsI.  BOCIIpHHMMAaTh H (HOPMyIHPOBATH
CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU
o0IeHus1, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh TIIOSICHEHUS II0 XOAY pELIeHHs 3aJauH,
KOMMEHTHPOBATh MOJYyYECHHBIH Pe3ynbTaT;

B XOfe OOCYXACHHS 3aJaBaTh BOMPOCHI IO
CyHmIECTBY  OOCYXIaeMOdW  TeMbl, MPOOJIEMEI,
perraemMoit 3aj1a4m, BBICKa3bIBaTh HJIeH,

HalleJIeHHbIE HA IIOWCK pELICHHs, CONOCTaBISATh
CBOU CY)KAEHUS C CY’KACHUSAMH JIPYTHX YIaCTHUKOB
ayanora, OOHAapyXWBaTh pa3lIMdue M CXOACTBO
MO3UINHA, B KOPPEKTHOH Qopme (opMyInpoBaTh
Pa3HOIIACHs, CBOM BO3PayKCHNS;

MPEACTAaBIATh  PE3yNbTaThl  pELICHHA  3a/adH,
9KCIEPUMEHTA, HCCIIeIOBAHMUS, MPOEKTA,
CaMOCTOSATENIFHO BBIOMPaTh (OpPMAT BBICTYNJICHUS
¢ yuéroM 3aaad MpPE3CHTAllMd W OCOOCHHOCTEH
ayJIUTOPHUH.

OK 06.

IIposBisaTe IPa’k1aHCKO-
MaTPUOTUYECKYIO TO3UIUIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJCHUE Ha
OCHOBE TpaIULMOHHBIX
o01eyenoBeyecknx
LIEHHOCTEN

B YaCTH I'PAKIAHCKOT0 BOCTUTAHUS:

c(OPMUPOBAHHOCTh I'PAXKAAHCKON MO3UIMU
o0yJaronierocsi Kak akTHBHOTO ¥ OTBETCTBEHHOT'O
YJieHa POCCHHCKOro OOLIeCTBA, NPEICTAaBICHHE O
MaTeMaTHYeCKUX OCHOBAaxX  (YHKIHOHUPOBAHUS
pasNMYHBIX ~ CTPYKTYp,  SBJCHHH, NPOLEAYp
rpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OINPOCHI H
Jpyroe), yMeHHe B3aMMO/ICHCTBOBATh c
COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBHHU C UX
(GYHKIMSAMU 1 Ha3HAUCHUEM;

B YaCTH NATPHOTHYECKOT0 BOCIIMTAHMS:

chopmMupoBaHHOCTH poccuiickoi
TPOKAAHCKONH  WJEGHTUYHOCTH,  YBAXKCHUS K
MIPOLIOMY u HaCTOSIIEMY poccuiickoit
MaTeMaTHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTH)KEHHSM  POCCHICKMX  MaTeMaTHKOB H

IMpaMua), FTeOMETPUYECKUX TeI ¢ NpUMEHEeHneM (opMyIl; CBOOOIHO ONEpUPOBATH IMOHATHSIMU: CHMMETPHUS B
MIPOCTPAHCTBE, LEHTP, OCh M IUNIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (UTYpPbI; CBOOOIHO
OIIEpUPOBATH MOHATHAMH, COOTBETCTBYIOIINMH BEKTOPaM M KOOPAMHATAM B IPOCTPAHCTBE; BBHIIOIHATH ACHCTBUSA
HaJ BEKTOpAaMH; peIIaTh 3aJa4d Ha JOKAa3aTeJbCTBO MAaTEMAaTHUECKHX OTHOIIEHWH W  HaXOXKACHHE
TEOMETPUUECKUX BENYNH, IPUMEHSSI U3BECTHBIE METO/BI IPH PEIICHUH MaTeMaTHYECKUX 3aJay MOBBIIICHHOTO
U BBICOKOTO YPOBHS CIOXXHOCTH; IPUMEHATh MPOCTEHIINE MPOTPaMMHBIE CpPEACTBA W BICKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl TPH PEUICHUH CTEPEOMETPUYECKHX 3a/ad; HM3BJIEKaTh, NPeoOpa3oBBIBATH M
MHTEPIIPETUPOBaTh HH(OPMALUIO O IPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (Urypax, INpeJCTaBICHHYI0 Ha
yepTekax U PUCYHKaX; MPUMEHSTh MOJydYCHHbIE 3HAHUs Ha MpaKTHKE: CPABHUBATh U aHAJIU3UPOBATh pPeajbHbIC
CHUTyalll{, IPUMEHATh M3YYEHHbIE MOHATHS B MPOIECCE MMONCKA PELICHUs] MaTeMaTHYeCKH c(hOpMYIUPOBaHHOM
poOJIeMbl, MOJICIUPOBATh PEaIbHbIE CUTYallMH Ha SI3bIKE I'€OMETPHH, HMCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
HCTIONB30BAaHMEM T'€OMETPHUYCCKHX TOHATHH M TEOpeM, ammapara aireOpsl, pemaTh NPAKTHUECKHE 3amadH,
CBSI3aHHBIC C HAXOXKICHHUEM I'€OMETPUYECKHX BEJIMYMH; UMETh NMPEICTaBICHHUSA 00 OCHOBHBIX 3Tamnax pa3BUTHUS
TeOMETPUH KaK COCTaBHOI 9acTH (yHAAMEHTa Pa3BUTHS TEXHOJIOTHH.

CBOOOMHO ONEpHPOBATh MOHATHSAMHM, CBS3aHHBIMH C LWJIMHIPUYECKOH, cdepuiaeckont
TIOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOJTyYEHNUs; OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C TeJIaMH BPAILCHHUS:

KOHHYECKOH |

LWJIMHIPOM, KOHYCOM, cepodl M LIapoM; paclio3HaBaTh Teja BpamieHus (IUIMHAP, KOHyC, cdepa W 1wap) u
OOBSICHATH CHOCOOBI TOJYyYEHMs TeNl BpALICHUS; KIacCU(PUIMPOBATh B3aMMHOE pACHOJIOKEHHE Cepbl U
IUIOCKOCTH; BBIYHMCIIATh BEIMYHMHBI 3JIEMEHTOB MHOT'OIPAaHHHKOB M TN BpallleHHs, OOBEMBI M IUIOMIAAN
MOBEPXHOCTEH MHOTOTPaHHHMKOB M TEJ BPAIICHHUS, TEOMETPUYECKUX TeJ ¢ NpUMeHeHueM (opmyi; cBOoOOTHO
ONIEpPUPOBATh NMOHATHUAMH, CBA3aHHBIMU C KOMOMHAIIMSIMU TeNl BPAIICHHUS M MHOTOIPAaHHHKOB: MHOT'OIDaHHMK,
BITMCAaHHBIA B cepy M omucaHHBIA OKOJO cdepsl, cdepa, BIUCAHHASE B MHOTOIPAaHHUK HJIM TEJO BPAIICHHUS;
BBIYHCIIATh COOTHOLICHUS MEXIY IUIOMAAsIMH MOBEpXHOCTEH M 00bEMaMm IOMOOHBIX TeJ; H300pakaTh
n3ydaeMble (UTYpBI, BHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYp: BHI
CBEpXy, COOKY, CHM3Yy, CTPOUTH CEUEHMs TeNl BpAIIEHHS; M3BJIEKaTb, WHTEPIPETHPOBATh W MpPeoOpa3OBBIBATH
nH(pOpMaNNIo O MPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (DUTypax, NMPEeACTABICHHYIO Ha 4epTeXaxX M PHUCYHKax;
CBOOOJHO ONEPHPOBATH MOHATHEM BEKTOpP B NMPOCTPAHCTBE; BBHINOJIHATH OINEPAIMHM HaJ BEKTOPAMH; 3aJaBaTh
IUTOCKOCTh YPaBHEHHEM B JIEKapTOBON CHCTEME KOOPIMHAT; PeIlaTh TeOMETPUYECKHE 3aJadl Ha BBIUHCIICHHUE
YIJIOB MEXIY NPSAMBIMH M IUIOCKOCTSIMH, BBIYHCIICHHE DPACCTOSHHM OT TOYKM A0 IUIOCKOCTH, B IIEJIOM, Ha
HIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPH PEIIEHUH; CBOOOIHO ONEPUPOBATH MOHATHAMH, CBI3aHHBIMU
C IBIDKCHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBINOJIHATh M300PaXKEHHUS MHOTOTPAHHHKOM U Tel
BpallleH!s NPHU HapajlaedbHOM IEPEeHOCEe, LEHTPAIbHON CHMMETPUH, 3€PKaIbHONM CUMMETPHUU, IPU MOBOPOTE
BOKpYT' NpsSMOH, NpeoOpa3oBaHusi MOJOOWS; CTPOMTH CEUYEHHs MHOTOTPAHHUKOB W TEJ BpAIIEHWS: CEYCHUS
LUIHHIpPa (TTapauIebHO Y NMEPHIEHANKYISIPHO OCH), CceUeHHs KOHyca (IapajulelIbHOe OCHOBAHUIO M IPOXOAsIiee
yepe3 BEpIUMHY), CEUYCHHs Iapa; MCHOIb30BaTh METOJbl MOCTPOSHMS CEUCHMI: METOJ| CIEIO0B, METO[
BHYTPEHHEr0 INPOEKTUPOBAHUS, METOJ MEpPeHoca CEeKyImed MIOCKOCTH; JO0Ka3blBaTb TI'E€OMETPUYECKUE
YTBEP)KICHHS; IPUMEHATh reOMeTpUIecKre (paxThl I pemIeHus] CTepEOMETPUIECKHX 3a1ad, MPeaIoIararomnx
HECKOJIPKO IIaroB PEIIeHUs, €CIIN YCIOBHS MPUMEHEHUS 3aJaHbl B IBHOW M HESIBHOI (hopMme; pemaTh 3aqaddl Ha




poccuiickoi MaTeMaTH4eCKOn LIKOJBI,
UCIONB30BaHUE JTUX JOCTMXKEHUH B JpYyrux
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKHY;

B 4acTu AYXOBHO-HPABCTBEHHOIO
BOCIIMTAHNSA:
OCO3HAHHWE OYXOBHBIX LIEHHOCTEH POCCHUHCKOIO
Hapona,  C(OPMHUPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHUSA, ATUYECKOTO MOBEIECHHSA, CBA3aHHOIO C
MPAKTUYECKUM NPHUMEHEHHEM IOCTH)KEHUN HAyKH
U JEATENBHOCTBIO YYEHOTO, OCO3HAHHE IHYHOIO
BKJIaJa B TIOCTPOCHUE YCTOWYHNBOIO Oy IyIlIEero;

B YaCTH 3CTETHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIOUas
3CTETUKY MAaTeMaTHYeCKUX  3aKOHOMEpPHOCTEH,
00BEKTOB,  3ajgay, peUIeHHH, PacCyXICHUH,
BOCIIPUUMYUBOCTL K MAaTeMaTU4YCCKHUM acCleKTaM
pa3IMYHBIX BUAOB UCKYCCTBA;

OK 07. CogelicTBOBaTh
COXPaHEHMIO OKpYXaIOIIeH
Cpensl,
pecypcocOepeskeHNIO,

3¢ PEeKTHBHO ICHCTBOBATEH B
YpE3BBIYANHBIX CUTYaLUIX

B YACTH 3KO0JOTHY€eCKOIr0 BOCIUTAHHUS:
c(OPMUPOBAHHOCTh  SKOJOTHYECKOH KYJIBTYpHI,
MIOHNMAaHWUE BIHMSHUS COIHAIbHO-?)KOHOMHYECKHX
NIPOLIECCOB ~ HAa  COCTOSHME  NPUPOJHON W
COLMATIBHOW  Cpelpl, OCO3HAaHWE TIJI00ATBHOTO
XapakTepa 5KOJIOTHYECKUX IPOOJIeM, OpHEHTaIHs
Ha TPUMCHEHHE MaTeMaTW4eCKHX 3HAaHWUM Ui
peleHust 3a71a4 B 00JIaCTH OKpYIXKAIOLIeH Cpebl,

IJIAHMPOBAaHUE  TIOCTYNKOB M OLEHKH  UX
BO3MOXHBIX TOCJEACTBUN I OKpY’Karomeu
cpensl,

OK 08. Hcmoms3oBaTh
cpencTea ¢duznIeckoit
KYJNbTYpBl UL COXpaHCHHS
U YKpEIUICHHUS 3I0pOBBS B
mporiecce
pogeCCHOHATBHOM
JIeSITEILHOCTH u
MO IAIePIKaHUE
HEOOXOAUMOTO
¢busmgecKoi
ITOATOTOBJIEHHOCTH.

YPOBHS

B yactu ¢u3NYecKoro BOCHUTAHMSA:

c(OPMUPOBAHHOCTE ~ YMEHHSA  IIPUMEHSTH
MaTeMaTHYecKHe 3HaHUsS B MHTEPECcax 3710pOBOTO U
OezormacHOro  oOpa3a JKM3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 370pOBBIO  (370pOBOE
IIUTAaHWEe, COANaHCHPOBAHHBIA PEXHM 3aHATHH H
OTIpbIXa, peryasipHas (u3nyeckas aKTUBHOCTB),
(¢u3MgecKoe COBEPIICHCTBOBAHME TIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHON 1S TETFHOCTBHIO,

JI0Ka3aTeNbCTBO MAaTeMaTHUUYECKHX OTHOIIEHMM M HAaXOXKIEHHE TeOMETPUUECKUX BEIMYMH; IPUMEHATh
MIPOTPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIC CUCTEMBI TP PELICHUH CTEPEOMETPUIECKHX 3a1ad;
IIPUMEHSATH IOJTy4EHHbIC 3HAHWS HA MPAKTHKE: CPaBHUBATh, aHAJTU3UPOBATH M OILCHUBATH PEasbHBIC CHTYAaIlUH,
MIPUMEHATh M3YYCHHBIE TIOHATHSA, TEOPEMBI,
cOpMyIHpPOBaHHONH TNPOOIEMBI, MOJICIHPOBATh pEaNbHBIE CHUTYaIllMH HAa SI3BIKE TI'€OMETPUH, WCCIIEN0BAThH
MIOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHWEM TE€OMETPHUYECKUX NOHATHH M TEOpeM, ammapara anreOpbl, perarh
MIPAaKTUYECKUE 3aJaud, CBSI3aHHbIE C HAXOXKJICHHEM TIE€OMETPHUYECKHX BEIMYMH; HUMETh IPEeICTaBIeHUs 00
OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUH KaK COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHH.
«BEPOATHOCTDb U CTATUCTUKA»

CBOOO/IHO OIEpUPOBATH MOHATUSMHU: Tpad, Tuiockuil rpad, CBA3HBIA rpad, myTs B rpade, 1enb, MUK, ASPEBO,
CTENECHb BEPLIMHBI, JAEPEBO CIy4allHOTO O3KCIIEPUMEHTa; CBOOOJHO OINEPUPOBATH IOHATHAMU: CITyYalHBIN

CBOICTBa B IIpomecce IIOMCKa PEeIEHUuA MaTEeMaTHYCCKU

SKCHEpUMEHT (OIBIT), CIy4ailHOe COOBITHE, 3JEMEHTapHOE CiIyd4aifHOoe COOBITHE (DJIEMEHTApHBIN HCXO)
CIlyJalHOTO OIBITa, HAXOAWTh BEPOSTHOCTH COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMHU
COOBITHSIMH; HAaXOAUTHh M (HOPMYNHPOBATH COOBITHA: IEpeceucHne, 0ObEANHEHNE NAHHBIX COOBITHH, COOBITHE,
MIPOTUBOMNOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMBbl Diinepa, KOOPAUHATHYIO MPAMYIO Ul PELIeHUs 3a/ad,
MIOJTb30BaTECS (POPMYJION CIIOKEHUSI BEPOATHOCTEH sl BEPOSTHOCTEH IBYX M TPeX CIyYaWHBIX COOBITHH;
OIIEPUPOBATh MOHATUSIMU: YCIOBHAs BEPOSITHOCTh, YMHOXXCHUE BEPOSTHOCTEH, HE3aBHUCUMbIE COOBITHS, IEPEBO
CIly4allHOrO 3KCIEpPUMEHTa, HaXOAWUTh BEPOSTHOCTH COOBITHH C TMOMOLIBIO IpaBWiia yMHOXEHHs, JepeBa
CIly4allHOTO OIIbITa, HCIIONB30BaTh (DOpMyINy MOJHOW BeposTHocTH, (opmyny baiieca mpu pemieHun 3anad,
OIPEAEIATh HE3aBUCHMOCTb COOBITHI MO (OpMYJie M [0 OpraHH3aLUK CIyYailHOTO HKCIEPUMEHTA; MPUMEHSTh
U3y4YCHHbIE KOMOMHATOpHbIE (OPMYINBI Ul MEPEUUCICHUS DJIEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHIA
CIly4afHOTO OTIBITA, PEUICHUs 3a/ad 110 TEOPHH BEPOSITHOCTEH; CBOOOIHO ONEPUPOBATH NMOHATHAMH: OMHAPHBIN
CIlyqalHBII OINBIT (MCIIBITAHWE), YCIIeX M HeyJada, He3aBUCHMBIC HCIIBITAHWS, CEpUsl WCIBITAaHWH, HaXOIWTh
BEPOSITHOCTH COOBITHI: B CEpUM HCIBITAaHWH 10 IEpPBOTO yClieXa, B CEpHM HCIBITaHWN bepHymmm, B ombITe,
CBSI3aHHOM CO CIIy4alHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH; CBOOOIHO OIEPHUPOBATH IOHATHIMHU:
cilyqaiiHas BENHMYMHA, paclpelelieHHe BEpPOSATHOCTEH, auarpaMMa pacmpelesieHns, OWHapHas cilydaifHas
BEJINUUHA, TEOMETPUUECKOe, OMHOMHUAIILHOE PACIpeIeIICHHE.

ONEepPUPOBATh IMOHATHUSIMH: COBMECTHOE paclpelesieHHe IBYX CIIy4ailHBIX BEJIWYHMH, HCIOJIB30BATh TAOIHUILY
COBMECTHOTO PACIpENEICHUs JABYX CIIyYaiHBIX BEJIHYUH JUIS BBIIEICHUS pacpeieieHUs KaXIO0W BEIUIHHBI,
OTIpeNieNIeHNs] HE3aBUCHUMOCTH CIIyJalHBIX BEJIHYMH; CBOOOJHO ONEpPHPOBAaTH IOHATHEM MAaTEMaTHUECKOTO
OKUJIaHUS CIy49alHOW BeNWYMHBI (pacmpenesieHHs), MPUMEHSITh CBOMCTBA MAaTEMaTHYECKOTO OXHIAHHUS IPH
peLIeHn: 3aJa4, BEIYUCIATh MaTeMaTHYECKOe OKHJIaHWe OMHOMHAIFHOTO M T'€OMETPHUUYECKOT0 paclpeeseHui;
CBOOO/IHO ONEpPHUPOBATh MOHATHAMU: JUCIIEPCHUS, CTAaHJAPTHOE OTKIOHEHUE CIydallHOH BEJIMYMHBI, NPUMEHSATH
CBOMCTBa JMCIEPCHU CIIyYaiHOW BENMYMHBI (pacnpesieseHus) Py pelieHruH 33/1a4, BBIYUCITE JUCIIEPCHIO U
CTaH/IapPTHOE OTKJIIOHEHHE TI'€OMETPUYECKOr0 W OMHOMHAJIBHOTO paclpeleieH!l; BBIYUCIATE BHIOOPOYHBIC
XapaKTEePUCTUKH I10 JIAHHOW BBIOOPKE M OICHUBATH XapPaKTEPUCTHKU TeHEPAIbHONH COBOKYITHOCTH JIAHHBIX IIO
BBIOOPOUYHBIM XapakTeprucTukaM. OIEHUBAaTh BEPOSTHOCTH COOBITHH M IPOBEPATH MPOCTEHIINE CTATHCTHYECKIE
THITOTE3bI, TONB3YSICh N3YUYEHHBIMH PACTIPEICICHUSIMHI.




IlesieBbIe OPHEHTHPHI Pe3yJIbTATOB BOCIIUTAHHS HA YPOBHE CPeIHEero o01mero o0pa3oBaHus

IlesieBbIe OpHEHTHPBI

Fpamaﬂckoe BOCIIMTAHUE

OCO3HAHHO BBIPAXKAIOLINI CBOIO POCCHUIMCKYIO IPAKAAHCKYIO IPHHAIICKHOCTD (MACHTHYIHOCTD) B OJIHKYJIBTYPHOM, MHOTOHAI[HOHAIFHOM M MHOTOKOH(ECCHOHAIFHOM POCCHICKOM 00IIeCTBE,
B MHPOBOM COOOIIECTBE.

Co3zHaromuii CBO€ eIMHCTBO C Hapo/ioM Poccun Kak MCTOYHUKOM BIIACTH M CYOBEKTOM THICSYEITICTHEH POCCHICKONM rOCyIapCTBEHHOCTH, ¢ POCCHIICKIM TOCYIapcTBOM, OTBETCTBEHHOCTH 32 €T0
pa3BHUTHE B HACTOSILEM U OYIyIleM Ha OCHOBE HCTOPUYECKOT0 IPOCBELICHUS, COPMUPOBAHHOTO POCCUICKOTO HAITMOHAIBHOI'O HCTOPUIECKOTO CO3HAHUSL.

[posBisronuii TOTOBHOCTH K 3amute PoauHbI, ciocOOHBIH apryMEeHTHPOBAHHO OTCTaWBaTh CYBEPEHUTET W JOCTOMHCTBO Haponaa Poccun m Poccuiickoro rocynapcTsa, COXpaHATh U 3aIUIIATh
HCTOpPHYECKYIO MpaBay. OpHeHTUPOBAHHBIH Ha aKTHBHOE TPAKIAHCKOE YIacTHE HAa OCHOBE YB)KECHHS 3aKOHA M TIPABOIIOPAIKA, IPaB U CBOOO, COTPaXKIaH.

OCO3HAHHO U JIEITENIFHO BBIPKAIOIMINI HENPHUATHE JTI000H TUCKPUMHHALIMK IO COIMAIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEIMIMO3HBIM NPH3HAKaM, MPOSIBICHUI SKCTPEMHU3Ma, TEPPOPH3Ma,
KOPPYMIUH, aHTUTOCYIAPCTBEHHON ESTEIbHOCTH.

OO6nafaronyii OIBITOM I'Pa’KAAHCKOM COIUATBHO 3HAYUMOM JEATEIHHOCTH (B YICHHIECKOM CaMOYMPABICHUH, BOJOHTEPCKOM JABI)KEHHH, SKOJIOTHYECKHUX, BOCHHO-TIATPHOTUYECKUX U APYTUX
00beIMHEHNUSIX, aKLUX, IPOrpaMMax).

Hanl/IOTl/I‘{eCKOB BOCIIMTaHHUE

Bripakaronuii CBOIO HallMOHAJIBHYIO, STHUUECKYIO IIPHHAUICKHOCTD, IPUBEPIKEHHOCTh K POJAHOU KYJIBTYpe, II000Bb K CBOEMY Hapo.y.
Co3HaIui TPUYaCTHOCTh K MHOTOHALIMOHAJIbHOMY Hapony Poccuiickoit @enepanuu, Poccuiickomy OTeuecTBy, pOCCUMCKYIO KYJIbTYPHYIO HAEHTUYHOCTD.

[MposiBnstronyii AesTENbHOE IEHHOCTHOE OTHOLIIEHHE K HICTOPHYECKOMY 1 KYJIbTYPHOMY HAaCJIEIUIO CBOETO M APYIMX HaponoB Poccuu, TpaanimsMm, mpa3aHUKaM, MaMSITHHUKaM HapoAOB,
IIPOKUBAIOLIUX B POJHOU cTpane — Poccuu.

[MposiBnsironuii yBakeHHE K COOTEYECTBEHHUKAM, ITPOKUBAIOLIMM 32 PYOEKOM, MOIACPKUBAIOIINI UX NpaBa, 3alllUTy UX HHTEPECOB B COXPAHEHUH POCCHUICKOM KyJIbTYPHOH HACHTHYHOCTH.

JlyX0OBHO-HpPaBCTBEHHOE BOCIIHTaHHE

[MposiBisifoni NPUBEPKEHHOCTh TPAIUIMOHHBIM JTyXOBHO-HPABCTBEHHBIM LIEHHOCTSIM, KYJIbTYpe HapoaoB Poccuu ¢ yueToM MHPOBO33PEHYECKOrO, HAIIMOHAIBLHOTO, KOH(ECCHOHAIbHOTO
CaMOONpe/IeIICHHUSI.

JleHCTBYIOIIMN U OLIEHUBAIOIUI CBOE MOBEACHUE U IIOCTYIKY, IOBEJEHUE U NOCTYIKU APYTUX JIFOJAEH C MO3ULUN TPAJULUOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C
OCO3HAHMEM MOCIEACTBUI MTOCTYIKOB, AEATENBHO BBIPAXKAIONINI HENPUATHE AHTUTYMAHHBIX M aCOLUANIBHBIX NTOCTYNKOB, OBEACHUS, IPOTUBOPEYALIUX STUM LEHHOCTSIM.

[MposiBnsironuii yBaXkeHHE K )KU3HHU U IOCTOMHCTBY Ka)KA0r0 4YeJoBeKa, CB0001e MUPOBO33PEHYECKOr0 BBIOOpA M CAMOOTIPEIENICHNUS], K PEICTABUTENSIM Pa3JIMYHbIX STHUYECKUX TPYIII, PEITUTHi
HapoJi0B Poccny, MX HaIlMOHAIBHOMY JOCTOMHCTBY M PEJIMTHO3HBIM YYBCTBAM C Y4E€TOM COONIOCHHUSI KOHCTUTYIIMOHHBIX TIPaB U CBOOO BCEX IpakAaH.

[Tonnmaromuii U JESATENbHO BBIPAKAOMIMNA [EHHOCTh MEXPEITUTHO3HOTO, MEXKHAIMOHAIBLHOTO COIJIACHs JIIOAECH, HapoJoB B Poccuu, CHOCOOHBIN BECTH OWANOT C JIOJbMH Pa3HbIX
HAIIMOHAIBFHOCTEH, PETUTHO3HOW MPHUHAIJICKHOCTH, HAXOTUTH OOIIHE IETH U COTPYIHUYATH IUTS UX JOCTIDKCHHS.

OpI/IeHTI/IPOBaHHHﬁ Ha CO31aHUuC yCTOﬁ‘IHBOﬁ CEMbH Ha OCHOBC pOCCPIﬁCKPIX TpaJUIIUMOHHBIX CEMEUMHBIX HeHHOCTeﬁ; IIOHUMaHHUHU 6pa1<a KaK COro3a MYKYHMHBI 1 JKCHIIUHBI JJId CO3/JaHUA CEMbU,
POXKACHUA U BOCIIUTAHUSA B CEMbC Z[GTCﬁ; HCHUPUATUA HACUIINA B CEMbBE, yX01a OT pO,Z[I/ITGHLCKOﬁ OTBETCTBCHHOCTH.

Ob6namatonuii chOPMUPOBAHHBEIMH TIPEICTABICHUSAMH O IIEHHOCTH ¥ 3HAYCHWH B OTCUYCCTBCHHOW W MHUPOBOW KYNBType S3BIKOB W JHTEPATyphl HApoaoB Pocchu, NeMOHCTPHPYROLIHIA
YCTONYMBBIN MHTEPEC K UTEHUIO KaK CPEICTBY IMO3HAHUS OTE€UECTBEHHOM U MUPOBOM AYXOBHOUM KYJIbTYPHI.

JcTeTHYecKOe BOCIUTAHUE

BrIpaxkaronii MOHNMaHKUe [IEHHOCTH OTECUYECTBEHHOTO U MHUPOBOI'0 HCKYCCTBA, POCCHIICKOTO M MUPOBOTO XYI0’KECTBEHHOTO HACIICIHS.

[posBnsronuii BOCIPUUMYHBOCTD K pa3HBIM BHJAM HUCKYCCTBA, TOHUMAaHUE SMOIMOHAIEHOTO BO3JICHCTBHS HMCKYCCTBA, €TO BIUSHUS Ha MOBEJCHUE JIFOJICH, YMEIONIMNA KPUTHUCCKU OIICHUBATH
9TO BJIMSIHUC.

[posBnsronuii MOHUMaHKUE XYI0KECTBCHHON KYJIBTYPHI KaK CPEACTBa KOMMYHHUKAIIMU H CAMOBBIPAKEHHUSI B COBPEMEHHOM OOIIECTBE, 3HAYCHUE HPaBCTBCHHBIX HOPM, IICHHOCTEH, TPAJIUIIUi B
HCKYCCTBE.

OpHEHTHPOBAHHBIA HA OCO3HAHHOEC TBOPUYECKOE CAMOBBIPAXKCHHE, PEaTH3alUI0 TBOPUYCCKUX CIOCOOHOCTEH B Pa3HBIX BHJAX HCKYCCTBA C YYETOM POCCHICKHX TPAJAHIUOHHBIX TYXOBHBIX H
HPaBCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.
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Du3nyecKoe BOCHUTaHUE, (JOPMHUPOBAHME KYJIbTYPHI 310POBbs H 3MOIMOHAJIBHOI0 0J1aronoJIy4Yusi

[MonnMaromuii ¥ BBIpaXKAIOIIKI B NPAKTHYECKOH JIESATENBHOCTH LIEHHOCTh KHM3HH, 370POBbsl U 0E30IaCHOCTH, 3HAYCHHE JIMYHBIX YCHIJIMH B COXPAHEHHM M YKPEIUICHHH CBOETO 37I0pPOBbS H
30pOBBsI APYTruX Jroaei. CoOroIatoNuii IpaBuia JNYHON 1 00IECTBEHHON 0€3011acHOCTH, B TOM YHCIie 0€30M1aCHOTO MOBEICHHS B MH(OPMAIIMOHHOW Ccpee.

Belpakaronuii Ha INPakTHKE YCTaHOBKY Ha 370pOBBIM 00pa3 XHW3HM (3ZOpOBOE IHTAHUE, COONIONCHWE TWTHEHBI, PEXXUM 3aHATHH M OTAbIXa, (PU3WIECKYI0 AKTHBHOCTB), CTPEMIICHHE K
(U3HMYECKOMY COBEPLICHCTBOBAHUIO, COOIIONAIOIINI U TPONaraHANPYIOIIUI Oe30IacHbIi 1 310POBBIN 00pa3 KHU3HU.

[posBisronuii co3HaTeNFHOE U 000CHOBAaHHOE HENPUATHE BPEAHBIX NMPHUBBIUEK (KYPEHUS, yIIOTPEOICHNS aIKOTOJIsl, HAPKOTHKOB, JIFOOBIX ()OPM 3aBUCHMOCTEH), NTECTPYKTHBHOTO TIOBEACHUS B
oOmecTBe 1 U(POBOH cpesie, TOHUMaHUe UX Bpeaa It GU3NUECKOTO U IICUXUUECKOTO 3/10POBBSI.

JleMOHCTpHpYIOIINiT HAaBBIKK pedIeKCcHui CBOETro cocTosTHUS ((PrU3NIecKoro, SMOIMOHAIBHOTO,

TICUXOJIOTHYECKOT0), COCTOSIHUSI IPYTHX JIIOAEH C TOYKH 3peHHUsI O€3011acHOCTH, CO3HATEIBHOTO YIIPABJICHHsI CBOUM 3MOLMOHAIBHBIM COCTOSIHUEM, PAa3BUBAIOLINN CIIOCOOHOCTH alallTUPOBATHCS
K CTPECCOBBIM CHUTYAIHsIM B OOIICHUH, B PAa3HBIX KOJUICKTHBAX, K MEHSIOIIMMCS YCIOBHUSIM (CONMAIEHBIM, HH()OPMAITHOHHBIM, TPUPOIHBIM).

Tpyaosoe BocnnuTanue

VYBaxkaomuid TpyZ, pe3yldbTaThl TPyJa, TPYJAOBBIE M MPO(ECCHOHANbHBIC JOCTIKEHUS CBOMX 3€MJIIKOB, MX BKJIAJ B pa3BUTHE CBOETO IIOCEJIEHHs, Kpas, CTPaHbl, TPYIOBBIE JOCTH)KECHHS
POCCHICKOTO Hapo/a.

[MposiBnsironuii CIOCOOHOCTh K TBOPYECKOMY CO3UIATEIBHOMY COLMAIBHO 3HAYMMOMY TPYIY B JOCTYIIHBIX IO BO3PACTy COLMAJIBHO-TPYIOBBIX POJISIX, B TOM YHCJE MPEANPHHUMATEIbCKOI
JIESITENIFHOCTH B YCIIOBHUSIX CAMO3aHATOCTH WJIM HAEMHOTO TPYAa.

VYuacTByOUMHA B COLUAJIBHO 3HAYMMOW TPYNOBOW JEATENBHOCTH PAa3HOTO BHUIA B CeMbe, 00IIe00pa3oBaTeNbHOW OpraHM3alUK, CBOEH MECTHOCTH, B TOM YHCIE OIUIAYUBAEMOM TPYJIE B
KaHHUKYJISIPHBIE TIEPHOJBI, C YIETOM COONIOAECHNS 3aKOHOIAaTENbCTBA.

Bripaskaronuii 0CO3HaHHYIO TOTOBHOCTh K MOJIYYEHHIO IMPO(ECCHOHATBPHOTO 00pa30BaHys, K HEIPEPHIBHOMY O0Opa30BaHMIO B TEUCHHE JKU3HM KaK YCJIOBHIO YCIEIIHOH NMpoQecCHOHaTbHON H
0O0IIIECTBEHHOH AEATEIBHOCTH.

[MonnMaromuii cnenuduKy TpyLOBOH NEATEIBHOCTH, PETYJIUPOBAHUS TPYJOBBIX OTHOUIEHWH, €aMoOOpa3oBaHMA M IPO(ECCHOHATLHONH CaMOMOATOTOBKM B HH(OpPMannoHHOM
BBICOKOTCXHOJIOTHYCCKOM O6IJ.[CCTB6, TOTOBBIH YUYUTHCA U TPYAUTHCSA B COBPEMECHHOM OGHIGCTBe.

OpueHTHPOBaHHEIH Ha OCO3HAHHBINA BEIOOP cepbl mpodheccnoHambHON TPYAOBOI AEATEIBHOCTH B POCCHICKOM OOIIECTBE C yUETOM JIMYHBIX KU3HEHHBIX IIAHOB, MTOTPEOHOCTEH CBOEH CEeMbH,
oO1ecTsa.

IKOJOrHYEeCKOe BOCITUTAHHE

JemoHCTpUpyOmUil B MOBENCHUN CHOPMHUPOBAHHOCTH SKOJIOTUYECKOW KYJIbTYpHl Ha OCHOBE MOHHMAHHS BIUSHHSA COIMATHHO-3KOHOMHUYECKHX MPOIIECCOB Ha IMPHPOIY, B TOM YHCIC Ha
J100aTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B IPUPOTHOMU Cpeie.

Bripaxaromuii 1esrenpHOe HEMpUsTUE ACHCTBUN, TPUHOCSIIMX Bpe IPUPOJE.
[IpuMeHSIOIINI 3HAHUST €CTECTBCHHBIX M COIMANBHBIX HAYK JIJIsl PA3yMHOT0, OEPEIKIIUBOTO MPUPOIOIIOIH30BAHNUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTRE.
Vmeromuii v pa3BUBAOIINI OTIBIT SKOJIOTHYECKU HAIIPABICHHOH, IPUPOAOOXPAaHHOH, pecypcocOeperaronell AeaTeNbHOCTH, YIACTBYIOIIHMIA B €r0 IPHOOPETSHUH APYTHMH JIFOIbMH.

I_IeHHOCTI/l HAYYHOI'0 MO3HAHUSA

JlesiTeTpHO BBIpaXKArOMIUil MO3HABATEIbHBIE HHTEPECH! B Pa3HBIX MIPEMETHBIX 00JIaCTAX C yUETOM CBOMX HHTEPECOB, CIOCOOHOCTEH, TOCTHKEHHUH.

OO0namaronuid MPeICTaBICHHEM O COBPEMEHHOH HAay4YHOH KapTHHE MHpPA, IOCTIDKCHHSX HAYKHM W TEXHHUKH, apTyMEHTHPOBAaHHO BEIPAKAIOUINH ITOHMMAaHHE 3HAYCHHS HAYKH B JKH3HU
poccuiickoro obmecTBa, obecredeHn  ero 6€30IMacHOCTH, TyMaHUTapHOM, COIMAIbHO-3KOHOMHYECKOM pa3BUTHH Poccun.

I[eMOHCTpI/Ipy}OIHI/Iﬁ HaBbIKHM KPUTHUYECKOI'O MBIIJICHUS, OIIPCACIICHUSA ILOCTOBepHOﬁ Hay‘lHOﬁ I/IH(i)OpMaIII/II/I 1 KPpUTUKHW aHTHUHAYYHBIX HpCI[CTaBJ'[eHHﬁ.

Pa3BHBaIOIIIHI7[ n HpI/IMeHSIIOHII/Iﬁ HaBbIKHU Ha6H}0ﬂCHI/IH, HaKOIIJICHUA M CHUCTCMaTHU3allun Q)aKTOB, OCMBICJICHHUA OIIbITa B eCTeCTBeHHO-Hay‘IHOﬁ u I‘yMaHI/ITapHOf/'I obmactsx IIO3HaHus,
HCCHC}IOBaTeJ’IBCKOﬁ JACATCIIBHOCTH.

JucrumnimHa criocoOcTByeT pOpMHUPOBAHUIO HH(POBOH (KITFOUEBON) KOMIETEHIHH

Kox Hudposas (kawyeBass) KOMNETEHIUS

KK. 3. KpeaTnBHoOe MbllLICHHE
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KK. 4.

Ynpapnenue nagopmanueii 1 JTaHHBIMH

KK. S.

Kpurnueckoe MblljieHne B IU(POBOI cpese
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2. CTPYKTYPA M COJEPXAHUE YUYEBHOM JTACIUILTAHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buj yueOHoi padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 324
OcHoBHOE coep:KaHue 270
BT. Y.
TEOPETUIECKOE O0yUCHUE 104
MPAKTHYECKHUE 3aHATHUS 166
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 18




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) KOMIIETEHIINHU
1 2 3 4
1 cemecTp Bcero 4.: 136 T- 48 u., I3 - 88 4. (Bxunouast IIQOC 15 v.: T- 2 4y, 13 - 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)/10(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. IIK 1.5
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 10
1. CraproBas TuarHOCTHKa - BXOJHON KOHTPOJIb 3HAHUW TI0 MAaTEeMaTHKe 2
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 K 1.5
[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

15




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,
IIK 1.5

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,
K 1.5
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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. K 1.5
®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 1.5
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)/6(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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CiTy4aiiHO¥ BemmunHbl. COBMECTHOE pacipeesieHHe IByX CIIyYaHBIX BEIMUHH.

K 1.2, 11K 1.3,

HesaBucumble  caydaiiHble  BeawunHbl. CBoOMCTBAa  MaTeMAaTH4YeCKOIr0  OXKHJAaHMS. 2 K 1.5
MaremaTtndyeckoe OXUJAaHWE OWHAPHOW CIydalHOW BeNMWYMHBI. MaTeMaTHdecKoe OXHUIAaHue
FeOMETPUUYECKOr0 M OMHOMHUAIBHOIO pacmpenesneHui. Jlucmepcus M CTaHZApTHOE OTKIIOHEHHE.
Jucnepcus OMHApHOI ciry4yaiiHoH BeJuuuHbl. CBOMCTBa AucIiepcud. MaTeMaTHuecKoe OKUAaHne
MPOM3BECHUS] W  JUCIEpPCUsl CyMMbl HE3aBUCHUMBIX CIy4YalHbIX BenuuuH. [lucnepcus
OMHOMMAIBHOTO PACHPEACTICHUS.
ITpodeccnonaibLHO-OPUEHTHPOBAHHOE COAEPsKAHME. 2
IIpakTHyeckasi padoTa ¢ HCNMOJIb30BAHHEM 3JIEeKTPOHHBIX TAa0JIHIY

JuddepeHiupoBaHHbIN 324eT 2

Hroro 3a 1 cemecTp 136
48 (2) / 88 (13)

2 cemectp Bcero 4.: 188 T- 62 u., I13 — 108 u., ITA — 18 4. (Bkarouas IIOC 21 y.: 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 MEXKYy BEKTOpaMH B MPOCTPAHCTRBE. YpaBHEHUE MPSIMOM, MPOXOAsIIeH
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 1.5
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 1.5
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,
K 1.5
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)/44)
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,
IIpakTH4yeckune 3aHATHSA 4 I[IK 1.5
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 K 1.5
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,
IIpakTH4yeckne 3aHATHUSA 4 I[IK 1.5
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: 18
MOATOTOBKA K DK3aMEHY 12
MIPOBEJISHUE DK3aMeHa 6
HToro 3a 2 cemecTp 188
62 (4) /108
(A7)+18IA
Bcero uacos 324
110 (6) / 196
(30)+18I1A

26




3. YCJOBHA PEAJIN3AIIMA TIPOTPAMMBbI YYEBHOM TUCIUIIINHBI

3.1. MaTepuabHO-TEXHUYECKOE ofecneyeHune

3.1.1

3.12

3.1.3

3.1.4

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) 1 pabodnux 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

ITeyaTHBIEe MOCOOMS

Temarnueckue Tabauipl: PopMyIibl TPUTOHOMETPUHI
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quﬁno-MeTonnqecmae MaTepPUAJIbI 10 TUCHUILVIMHE

1 Marepuaiibl 10 TEOPETUYECKOM YaCTH TUCIUTIIINHBI p|
2 Marepuaisl K IPAaKTHYECKUM 3aHITHUAM 110 TUCLHUIIINHE D
3 KoMIuIeKThl KOHTPOJIBHO-OLICHOYHBIX CPEACTB K
V1. Mojaean, MaKeThbl

YcaoBHbIe 0003HAYECHHS
I — demoncmpayuonnwiii sxzemnasap (1 9K3., Kpome CneyuarbHO 02060PEHHBIX CLYHAes);
K — noanwiii komnrekm (ucxo0s u3 peanbHOU HANOJIHAEMOCIU 2PYINbL),
D — komnrexm 051 PpoHManbHOU pabomvl (NPUMEPHO 8 084 PA3aA MeHbULe, YeM NOAHbIL KOMNILEKM, MO eCib He MeHee
1 3K3. Ha 08yx obyuarowuxcs);
I — komnnexm, Heo6X0OUMbLLL 0TI NPAKMUYECKOU pabomyl 8 2PYRNAX, HACHUMBIBAIOWUX NO HECKOTILKO 00YYarOuuxcs
(6-7 ok3.).

3.2. UudopmanmonHoe odecnevyeHue 00ydeHust
Ilepeuenn UCMOJIL3yeMbIX Y4eOHBIX H31aHUil, UHTEepHET-pecypcoB, T0NOTHUTEILHOMH
JIUTEPATYyPbI

OcHOBHBIC HCTOYHHKH:

1. MaremaTrka: anredpa U Hadajla MaTeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hayajla MaTeMatuyeckoro ananusa. 10 kmacc. Y4ueOHUK 1715 0011eo0pa3oBaTeNbHBIX OpraHu3alui
(6a3zoBbIil W yriryOneHHBId ypoBHH). B 2 4. U 1 / A.I. Mopakosuu [u ap.]; mox pen. A.T.
Mopnkosuya. — 10-e u3g., crep. - MockBa: Muaemo3una, 2021. — 455 c. : n.

2. Maremartuka: anredpa ¥ Hadajia MaTeMaTUYeCKOro aHaliu3a, reomeTpus. Anredpa u
Hayajia MaTeMatuyeckoro ananusa. 10 kmacc. YueOHHK At o0mieo0pa3oBaTeIbHbIX OpraHU3aIuii
(6a3oBbIil W yriryOneHHBIA ypoBHH). B 2 u. Y 2 / [A.I. Mopakosuu u ap.]; moxn pem. A.TL.
Mopnkosuya. — 10-e u3z., crep. - MockBa: Maemo3una, 2021. — 351 c. : m.

3. Maremaruka: anredpa U Hayaja MaTeMaTHYeCKOro aHalii3a, reomeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro aHanusa: 11 kmacc: 6a30BbIid ypoBeHb: yueOHUK: B 2 yacTax. U 1/ A.l.
MopnakoBud [u ap.] — 2-e u3a., cTep. - Mocksa: [Ipocsemenne, 2022, — 222 c.: ui.

4. Martemaruka: anreOpa U Hadajga MaTeMaTHYECKOIro aHallu3a, reomeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro a”anuza: 11 kiacc: 6a30BbIli ypoBeHb: yueOHMK: B 2 vactax. U 2/ A.T.
MopnakoBud [u 1p.] — 2-e u3n., crep. - Mocksa: IIpocsemenue, 2021. — 206 c.: ui.

5. Mepsnsik, A.I'. MaremaTtuka: Anrebpa W Havajla MareMaTuyeckoro ananuza: 10-i
KJacc: yriayOsnéHHbli ypoBeHb: yueOHuk / A.I'. Mep3nsk, J[.A. Homuposckuii, B.M. Ilonsikos. — 7-
€ u3J., crep. - Mocksa: [Ipocsemenue, 2023. — 476 c.

6. Mepznsk, A.I'. Maremaruka: Anrebpa u Hadaja MaTemMaTudyeckoro ananusa: 10-i
KJacc: yrayOonéHHbIM ypoBeHb: yueOHuK: m3ganue B pdf-dopmare / A.I. Mepsnsk, [I.A.
Homuposckuii, B.M. ITomnsikoB. — 5-¢ u3z., ctep. - Mocksa: [Ipocsemnienue, 2022. — 412 c.

1. Mep3msik, A. I'. Maremaruka: ['eomerpus. YrioyOnénueiii ypoenb. 11 kmacc
yuebnuk / A. I'. Mepsnsk, 1. A. Homuposckuit, B. M. Tlonsikos ; moa. pen. B. E. ITogonsckoro. -
3-e u31., crepeotunHoe - Mocksa : MznatenberBo "[IpocBemenue”, 2022. - 256 c.

8. Mep3msik, A. I'. Maremaruka: ['eomerpus. YriayOnénueiii ypoBenb. 11 kmacc
yuebHuk / A. I'. Mep3msix, 1. A. Homuposckuii, B. M. [lonskos ; nox. pen. B. E. ITononbckoro. -
3-e u3 ., crepeoturiHoe - Mocksa : M3marensctBo "[IpocBemenue”, 2022, - 256 ¢

9. [Totockyes, E. B. Marematuka : anrebpa ¥ Hayala MaTeMaTH4YE€CKOIO aHaIM3a,
reometpus. ['eomerpus : 10 knacc (yriyOnénnsiii ypoens) : yuebnuk / E. B. ITorockyes, JI. 1.
3BaBuu. — 10-e uzn., ctep. — Mocksa : [IpocBemenne, 2022. — 223, [1] c.: ui.

10. ITorockyeB, E. B. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHalU3a,
reometpus. 'eomerpusi. 11 kmacc (yrimyOnénueiii ypoBensb) : yueOHuk / E. B. Ilotockyes, JI. .
3BaBuu. - 10-e u3z. - Mockaa : [Ipocsemenue, 2023. - 384
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I[OHOJIHHTGJILHLIC HCTOYHUKMH:

1. AnekcangpoB, A.Jl. Marematuka: anreOpa M Hayajia MaTeMaTUYECKOrO aHalu3a,
reomerpus. ['eomerpus. 10-11 kmaccsl : yueonuk / A.JI. Anekcanapos, JI.A. Bepuep, B.U. Peokuk.
— Mockga : U3parensctBo [Ipocsemenue, 2020. — 257 c.

2. Mopakosuy, A.I'. Anrebpa u Hayama MmatremaTudeckoro ananusa. 10-11 kmaccer: B 2 9. Y.
2. 3amayHuK s y4ammxcs oO0IIeoOpa3oBaTENbHBIX YyUpekaeHui (0a3oBbiii ypoBeHb) / A.Tl.
Mopakosuy, JI.O. [denuiena, [1.B. Cemenos [u ap.]| - MockBa : Muemo3una, 2020. - 275 c.

HNuTepHeT — pecypcesbi:

BIIP Kiacc. Bapuanter BIIP ¢ orBeramu: caiit. - URL: https://vprklass.ru/
BIIP. EI'D: caiit. - URL: https://vpr-ege.ru/vpr.
BIIP Tector. IToaroroska B BITP 2024: caiit. - URL: https://vprtest.ru/
4 BITP. Beepoccuiickue npoBepounbie pabotsr: caidt. - URL: https://4vpr.rul/.
Bcepoccuiickue mpoBepounbie padoThl: caitt. - URL: https://ru-vpr.ru/.
. Bcepoccuiickue nnTepaer-onmmnuanbl: cat - URL: https://online-olympiad.ru / (nata
obpamenus: 12.07.2023).

7. Bces anementaphas marematuka: cait. - URL: http://www.bymath.net (1ata oGparenus:
12.07.2023).

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

9. Maremaruka. [lIkona. Bynymee: caiit. - URL: http://www.shevkin.ru(zara obpamienus:
12.07.2023).

10. O6pa3zoBarenbHbiii mopTan Pus-mar kiacc: cair. - URL: http://www.fmclass.ru (azara
obpamenus: 12.07.2023).

11. OtkpoiThiii Oank MaTematwyeckux 3amad EI'D: caiit: - URL: http://mathege.ru (mara
obpamenus: 12.07.2023).

oakrwdE

12. OTtkpoeiThIl KOJUTEK. Marematuka: cait. - URL: https://mathematics.ru / (mara
obpamenus: 08.08.2023).
13. IToBropum marematuky: caift. - URL: http://www.mathteachers.narod.ru / (mara

obpamenus: 12.08.2023).

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

15. PesonbBenTa. Yuebnsie marepuainsl. K. JI. Camapos, C. C. CamapoBa CrpaBO4YHHK IO
MaTeMaTHKe JIi IMKoIbHHKOB: caiT. - URL: https://www.resolventa.ru/demo/demomath.htm /
(mata obpamenus: 12.07.2023).

16. Cmam 'MA: Pemry EI'D. O6pa3oBareibHbII OPTAN AJIs MOJATOTOBKH K SK3aMEHAM: CAMT.
- URL: https://ege.sdamgia.ru/?ysclid=Ipqts21gxp380708246 (nara obpamenus: 12.07.2023).

17. CrpaBoyHUK o MaTeMaTHKe VIS IIKOJILHUKOB: CalT. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.08.2023).
18. Cpennsiss MaTeMaTUdecKkasl MHTepHeT mkoia: cair. - URL: http://www.bymath.net /

(mata obpamenus: 12.08.2023).
19. denepasnbHbI HHCTUTYT OIIEHKH KauecTBa oOpa3zoBanus: caitt. - URL: https:/fioco.ru/.
20. denepanbHbIi HEeHTp MH(POPMAITMOHHO-00pa30BaTENbHBIX pecypcoB: caiT. - URL:
http://fcior.edu.ru / (mara obpamienus: 01.07.2023).

3.3. YcioBus opraHu3anum y4ed0HoOro mpoiecca
YyeOHas AUCHUIUIMHA C ENbI0 O00eCTeueHus] TOCTYITHOCTH 00pa30oBaHUs, MOBBIIICHUS €T0
KadecTBa MOYKET OBITh pcain3oBaHa C IPUMCHCHHUEM TEXHOJIOTUHU JAUCTAaHIOUOHHOTI'O, DJICKTPOHHOI'O
U cMmemanHoro ooydenus (nanee - JJOT, 0, CO).
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DNeKTpOHHOE O00y4YeHHE W TMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIOIb3YIOTCS B
JIOTIOJTHEHNE K OCHOBHOMY y4e€OHOMY MPOIIeCCy JJIs:

- OpraHM3ali CaMOCTOSTENIbHON paboThl o0y4arommxcs (IIpeloCTaBlIeHHE MaTepHalioB B
ANEKTPOHHOU ¢opMe JUIsi CaMOMOATOTOBKH; OOCCIICUEHUE IMOATOTOBKM K MPAKTHYCCKUM U
71a00PaTOPHBIM 3aHATHUSM, OPTaHU3ALMSI BO3MOKHOCTH CAMOTECTUPOBAHUS U JIP.);

- TNpPOBEJEHUS KOHCYJAbTAlMA C HCIOJb30BAHUEM PA3JIMUHBIX CPEACTB  OHJIAMH-
B3aMMOJICICTBUS B 3JIEKTPOHHO-UH(GOPMAIIMOHHON 00pa3oBaTeIbHON cpene KoJulemka (nanee —
BUNOC), nanpumep, BeOMHAPOB, (HOPyMOB, YATOB;

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

CMmemanHoe 00y4YeHHE peaTn3yeTcs OCPEICTBOM:

- OpraHM3alluy CKBO3HOM CBSI3M ayUTOpHOU paboThl ¢ padotoi B DMOC kosiemxka;

- PEryJIIpHOTO B3aMMOJCHCTBHUS MPENoJaBaTeNisi C OOYYAaIONMIMMHKCS C HCIOIh30BAHUEM
texuoaoruit 0 u J10T;

- OpraHu3alyy TPYIMIoBOH yueOHOM nesTenbHOCTH o0ydarommxcs B DMOC kormnemxa.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU VISl peaIU3alliK JaHHBIX TEXHOJIOTUH, SIBISIFOTCS:

- Cucrema mnomuepxku yueOHoro mpouecca [BIIOY "Kypranckwii mnemarorudeckuit
koyutek", pyHKIMoHHUpYoinas Ha miardpopme Moodle, pexxum moctymna: do.kpk.kss45.ru.

—OnexktponHas Oubnuoreka ['BIIOY «Kypranckuii nemarormueckuil KOJUICIXK», PEexKUM
noctyna: https://do.kpk.kss45.ru/course/index.php?categoryid=26

—®daiioBelil apxuB, pekuM goctyna: hitps://kpk.kss45.ru/yaebnas-pabora/aucTaHIMOHHbBIC-
TexHoaornu/dhamioseiii-apxus.html.

—TeamViewer - mporpaMMHOe oOOecHeueHHe sl YAIEHHOTO KOHTPOJS KOMITBIOTEPOB,
oOMeHa (aitimtamu, BUIEOCBSI3U U BeO-KOH(DEpEHIINIA.

—Cdoepym.

[Tpu mpoBeaeHUN WHIUBUAYAIBHBIX JNUCTAHIIMOHHBIX 3aHSITHHA W 3aHATUNA B MaJIbIX TPYyIIax
UCIOJIB3YIOTCS. HOYTOYKH C CEHCOPHBIM SKPAaHOM, IMO3BOJISIFOIIME BBITIONHATH JIOOBIC 3alKCH Ha
JKpaHe C TMOMOIIbI0 crwiyca. Jljisi TpoBeACHUS OHJAWH-3aHATHH ¢ OOJBIION ayIuTOpHei
oOyuaromuxcsi 000pyI0BaHbI KAOMHET OHJIAHH-00y4YeHUs U KOH(epeHI[-3all.

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIIUILIUHBI

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOEHHUS OOIIe00pa30BaTEIbHON JUCIUIIIMHBI
PacCKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YNIbTaThl, HANpaBJICHHbIE HA (POPMHUPOBAHHUE OOITUX U
npodeccHoHaNbHBIX KOMIETSHIINN M0 pa3/iesiaM U TeMaM CojiepKaHus y4eOHOTO MaTepHaa.

Obémasi/npodeccuonanbHast

Paszpnen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIETeHIIUsI
OK 01 Paznen 1: Temsr: 1.1; 1.5 (IIOC) TectupoBanue
IK 1.1 Pasznmen 2: Temsr: 2.4; 2.5 (ITOC) VYcrHbli onpoc
K 1.2 Paznen 3: Temsr: 3.2 (ITOC) MaremaTH4eCKuii JUKTAHT
IIK' 1.3 Paznen 4: Temsr: 4.1; 4.2 WnnuButyanbHas
IIK 1.5 caMmocTosiTeNbHas paboTa

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

Paznen 6: Tema: 6.1

Pasmen 7: Tewmur: 7.3; 7.4; 7.5;

[IpencraBnenue pe3yabpTaToB
NPaKTUYECKUX paboT
KonTponbhas pabota

JuddepeHurpoBaHHbIN 3a4eT

7.6 (TTOC)
Pasnen 8: Temsr: 8.5; 8.6 (ITOC)

BrimoiHenne 3x3aMeHaMOHHBIX
3aJTaHUN
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Pasznen 9: Tema: 9.6

OK 02 Pasnen 1: Temsr: 1.2; 1.3; 1.5 TectupoBanue
OK 09 Pasnen 2: Temsr: 2.2; 2.3; 2.4; YcTHBI#I onpoc
2.5; MaremaTuuecKuil TUKTaHT
Pasnen 4: Temsr: 4.1; 4.2 WnnusunyanbHas
Paszen 5: Tewmsr:5.2; 5.3; 5.4: camMoCTOATEbHA padoTa
_ [IpencraBieHue pe3ybTaTOB
5.5, 5.6 NPaKTUYECKUX paboT
Paznen 6: Temsr: 6.1 ;6.2; 6.3 KoHTponbHas paGoTa
Pazpen 7. Temsr:7.1 ;7.2 ;7.3 | HaGmoneHue u olleHKa OpoLEcca
7.4;75;7.6 Y PE3YyJIbTAaTOB BBINOJHEHUS
Pasnen 8: Temsr: 8.1; 8.2; 8.3; 3aJ1aHuH, TPEOYIOIMX
84, 85, 86 HUCITOJIB30BAHUA 5
Paszen 9: Temst: 9.1 9.2: 9.3: MH()OPMAIIMOHHBIX TEXHOJIOTHH.
o Hcnonb30BaHue JIEKTPOHHBIX
94,9596 HMCTOYHHUKOB.
JuddepeHnrpoBaHHbIi 3a4eT
BrinoHeHne sK3aMeHaIMOHHBIX
3aJaHui
OK 03 Pasgen 1: Temsr: 1.1 ;1.4 CraprtoBasi TuarHoCTHKa -
Pasznen 2: Temsr: 2.4; 2.5 BXOJHOU KOHTPOJIb
Pasznen 5: Tema: 5.2 TecTtupoBanue
Paszgen 6: Temsr: 6.1; 6.2; 6.3 YcTHbIM onpoc
Paszgen 7: Temsr:7.1; 7.2; 7.3; MaremaTu4ecKuil TUKTaHT
7.4:75 NunuBunyansHas
Pasnen 8: Temsr: 8.5: 8.6 caMOCTOsITelIbHAas paboTa
[IpencraBnenue pe3ynbTaToB
Paspen 9: Tema: 9.6 NPaKTUYECKUX padboT
HabOmonenue 3a xomom
BBITIOJTHEHUS HHTUBUTyaTbHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHCHHBIX IPOCKTOB
KounTponbnas pabota
JuddepeHunpoBaHHbIN 3a4eT
BrimonHeHne dK3aMeHaMOHHBIX
3aJlaHuN
OK 04 Pasmen 1: Temsr: 1.1; 1.2; 1.3; TectupoBanue

14;15

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

Paznen 3: Tema: 3.1

Pasgen 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
Paspgen 7: Temsr: 7.1; 7.2; 7.3;
74:75;7.6

Pasgen 8: Temsr: 8.1; 8.2; 8.3;

VYerHbli onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTrosTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
Hab6mronenue 3a opranusarueit

KOJIJIEKTUBHOM JIESITEIIbHOCTH
HaGmronenue 3a posibro
00yyaroIerocs B rpymnre
Hab6mronenune 3a 00yyaromumMucs
Ha ayJUTOPHBIX 3aHATHIX
KonTponbHast pabota
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8.4:85; 8.6
Paznen 9: Temsr: 9.1; 9.2; 9.3;
9.4:95:9.6

JuddepeHurpoBaHHbIN 3a4eT
BrimonHenne sK3aMeHaIMOHHBIX

3aJaHUuN

OK 05

Pasznen 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

YcrHblit onpoc
MaremaTuyecKuid TUKTAHT
[IpencraBienue pe3ynbTaToB
MIPaKTUYECKUX padoT
Habmonenue 3a xoqom
BBITNIOJIHEHUS UHAUBUYaTIbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX IPOEKTOB;
Texymmii KOHTPOJb B hopme:
MOJATOTOBKU COOOIIEHUN U
MpEe3EHTalNI
OTKpBITHIE 3aLUTHI TPOEKTHBIX

pabot

OK 06

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

TectupoBanue

VYerHbli onpoc
MaremaTuueckuid JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
KonrponsHas pabora
JuddepeHnrpoBaHHbIi 3a4eT
BrimonHeHne 3Kx3aMeHaIMOHHBIX
3aJaHui
CryneHyeckoe caMOyIpaBJIeHUE
BouonTepckoe nBukeHNE
Boenno-narpuotuieckue u
Ipyrue o0beIuHEeHMS
AKIIMH, TPOTrPaMMBbI

OK 07

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

TecTtupoBanue

VYerHbli onpoc
MaremaTuuecKuid JUKTAaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
DKOJIOTUYECKHUE MPOEKTHI
DKOJIOTUYECKUE aKIIHH,
SKOIOTHYECKUH JeCaHT
MeponpusTus o 03eJIEHEHUO
TEPPUTOPUU
JuddepeHnnpoBaHHbIi 3a4eT
BrimonHenue sx3aMeHamOHHBIX

3aJJaHuN

OK 08

NuTepnperanus LeHHOCTHO-
CMBICJIOBBIX YCTAHOBOK B
03JI0POBUTEIILHOU U
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(U3KYTBTYPHOU NESTENLHOCTH,
OU3MHHYTKH, aKTUBHBIC
MepEMEHBI
JHu 310pOBbs
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