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PabGouass mporpamma y4eOHOW JUCHUIUIMHBI pa3paborana Ha ocHoBe DdenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CpelHEro oouiero oOpa3oBaHUs, YTBEPKICHHOTO
[Tpukazom Munobpuayku Poccuu ot 17.05.2012 r. Ne413 (¢ usmenenusmu ot 12.08.2022r. Ne732),
Ha ocHoBe DenepanbHON 00pa30BaTEIBLHONM MPOTrPaMMbI CpeaHEro ooOmiero ooOpasoBanus (OT
18.05.2023 r. Ne371), ¢ yuerom pabodeii IpOrpaMMbl BOCIHMTAHHS M B COOTBETCTBHH C
denepalibHBIM TOCYIAPCTBEHHBIM 00pA30BaTEIbHBIM CTAaHAAPTOM CPEIHET0 MPO(ecCHOHATBLHOTO
oOpazoBanus, yrBepxaeHHor0 [Ipukazom Munnpocsemenust Poccuu ot 09 nexabpst 2016 1. No 1547

10 CIICHUAJIBHOCTHU
K00 HAUMEHOBAHUE CReYUATbHOCU,

| 09.02.07 | | NudopmanuonHbie CHCTEMbI H IPOTPAMMHPOBaHHE |
(IIpocpamma no02omosKu cneyuaiucmos cpeonezo 36eHa)

Pa3zpaboTuukm:
YuyeHnas creneHb (3BaHHeE)
Damuns, uMs, 0TYECTBO [kBanmupukaumonHas JloaxkHOCTH
KarTeropus|
1 | JlykepssinoBa Enena IIpEeIoaBarellb
AJIeKcaHIpOBHA

Paccmorpeno Ha 3acenanun MO MK no ungopmanuoHHbIM TexHoaorusm, OII
«MHpopManOHHBIE CHCTEMbI M IPOrPAMMHPOBAHHE»

damuins, AMsi, 0TYECTBO Jlara 3aceganua MO Ne nporokoJia
pykosoaureass MO

1 ITonnaraukoBa CBeTiana 30.08.2023r. 1
JleoHntoBHA

CoriacoBaHo Ha 3acelaHNH HAYYHO-METOAUICCKOI0 COBETA

Jara 3acenanus HMC Ne nporokosa

31.08.2023r. 1
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1. OBIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI YUEBHOM JUCHUITIUHBI
JII1.01 MaTtemMaTuKa

1.1 Obs1acTh NpuMeHeHHs pado4eil NPOrpaMMbl Y4eOHOM THCIUIITIHHBI

Pabouas mporpamma yd4eOHOH AMCHUIUIMHBI SBJISIETCS YacThIO HPOTPAMMBI ITOATOTOBKH
CIICIIATIMCTOB CPETHETO 3BEHA
mo crermanbroct | 09.02.07 | | MHbOpMAIHOHHBIE CHCTEMBI H IPOrPAMMHPOBAHHE

Nudopmarrka v BEIYUCIUTENbHAS

YKPYIHEHHOMU TPYIIIbI CIIEHUATbHOCTEN 09.00.00 TeXHUKA

1.2 Mecto yyeOHOH AUCHHMILVINHBI B cTpyKType IlporpaMmbl moAroroBkM cnenuaJmcToB
CpeIHero 3BeHa

I[aHHaﬂ y‘IC6Ha$[ JUCHUITIIIMHA BXOOUT:

B 00s13arenbHyI0 yacTh 1ukioB [TIICC3 | O061me00pa3oBaTEIbHBIN UK |

B BapuatuBHY0 yacTh uukios [ITICC3 | |

Vuebnasg gucuuininHa cBa3ana ¢ nucuumianaaMu EH.01 Diements! Beiciueii marematrku, EH. 02
JluckpeTHas mMaTeMaTHKa ¢ djaeMeHTaMu mateMmaTtudeckou joruku, EH.03 Teopus BeposiTHOCTEH U
MaTeMaTHYeCcKas CTAaTUCTHKA MAaTeMAaTUYECKOT0 U OOIEro €eCTECTBEHHOHAYYHOT0 Y4eOHOTO IHMKIIA.

1.3 Ilesib ¥ IUIAHUPYEMbIe Pe3yJIbTATHI YUeOHOH TUCHUIINHBI:
Iean TUCHUNIAHBI

- opMHUpOBaHUE LIEHTPATBHBIX MATEMATUUECKUX MMOHATUH (YUCII0, BETUYNHA, T€OMETPUIECKas
¢durypa, mnepeMeHHasl, BEpPOSTHOCTb, (YHKIMSA, TPOU3BOJIHAS, HHTErpaji), 00eCIeUYnBaIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs 00yUYarOIINXCS;

- TMOJBEACHHE OOYy4aroIMXCsd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO B3aMMOCBS3H
MaTEeMaTHKU M OKPYXAIOIIero MHpa, MOHUMAHHI0 MaTeMaTHKU KaK YacTH OOIIel KyIbTyphl
YEJI0BEUECTBA;

- pa3BUTHME WHTEJUIEKTYalIbHBIX W  TBOPYECKHX  CHOCOOHOCTeW  oOydaromuxcs,
MM03HABATEIbHOW AKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHHS, UHTEpeca K
M3y4YEHUI0 MaTeMaTHKH,

- ¢opMupoBaHUe (PYHKIIMOHAIHHOW MAaTEeMAaTHYECKOM TPaMOTHOCTH: YMEHHS PaclO3HABATh
MaTeMaTUYeCKHE aCMeKThl B PEATbHBIX XU3HCHHBIX CUTYAIUSAX W MPH U3YYEHUHU JAPYTUX YIECOHBIX
MPEAMETOB, TMPOSIBJICHUS 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH, (OpMyaupoBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaThb MAaTeMaTH4YeCKUE MOJIETH, MPUMEHSTh OCBOEHHBIM MaTeMaTH4YeCKU
anmapar Juisl pelIeHHs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBaTh U OLICHUBATH
MOJIyYEHHBIE PE3YIbTaThI.



Ili1anupyemble pe3yJibTaThl 0CBOCHUS Y4eOHOH ucuILIMHbI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa 1 HamMeHOBaHHe

(dhopMupyemMbIX Ilaanupyemble pe3yJbTaThl 0CBOCHUS AMCHUIIINHBI
KOMIIeTeHI Ui
Oo0uue JucnMnInHApHBIE
OK  Ol. Bribupats JInyHOCTHBIE Pe3yabTAThI «AJITEBPA T HAYAJIA MATEMATHYECKOI'O AHAJIN3A»:
CIOCOOBI penIeHus 3a1aq B JaCTH TPYAOBOI'0 BOCIIMTAHUS: Yucna W BbIYMCIEHHS: CBOOOJZHO OIEPHUPOBATh TOHATHSIMU: pAIMOHAIBPHOE 4YHCIO, OEcKOHEeYHas
npogeccHOHAIBHOM TOTOBHOCTE K TPYHy, OCO3HAHUC ICHHOCTH | pepyonuyeckas ApoOb, IPOLEHTHI, UPPALMOHAILHOE YMCIO, MHOXECTBA PAllMOHANBHBIX U JAeHCTBUTEIbHBIX
TpyZnoMtoOus, HWHTEpeC K pa3luyHbIM chepam . .
JEeATeIbHOCTH . qHcel, MOAYJb NEHCTBUTENBHOIO YMCIA; IPUMEHATH JPOOH M NPOLCHTH! AN PEIICHHs NPHKIAIHBIX 33/1ad U3
podeCCHOHANBHON JeATENIbHOCTH, CBSI3aHHBIM C . . . A
HPUMCHUTEIBHO K | Maremarukolf # 8 mpHIOWeHHAMH, ymempe | PASTHIHBIX OTpaciell SHAHMH M PealbHON IKMSHM; NMPUMEHATH NPHOMKEHHEIC BEIMHCICHIA, NpaBHIa
DA3THUHBIM KOHTEKCTAM | copepmaTh ~ OCO3HAaHHBIA  BBIGOp  Oymymeif | OKPYTTICHHS, IPUKHKY M OUCHKY PE3y/IbTaTa BRIYHCICHHUI; CBOOOIHO OTIEPUPOBATH MOHSTHEM: CTETICHb C LIEJIbIM
r[po(beccp[p[ u pcann30BBIBATH coOCTBEHHBIE | ITOKa3aTeNIEM, UCIIOJIb30BaTh MOAXOASIIYIO (I)OpMy 3aMKUCH ACHCTBUTEIBHBIX YUCEN IS peuICHUs MPaKTUICCKUX

IIK 9.6 Pa3memniate BeO-
HpI/IJ'IO)KeHI/I}I B CCTHU B
COOTBECTCTBHUU C
TEXHUYECKHUM 3aJaHHEM

JKU3HCHHBIC ITJIaHbI, TOTOBHOCTb H CIIOCOOHOCTh K
MaTeMaTu4CeCKOMY O6paSOBaHI/IIO n
CaM006p330BaHI/I}O Ha TMPOTAKCHUN BCeit KHU3HH,
TOTOBHOCTbL K aKTUBHOMY Y4YaCTHIO B PCHICHUU

MPaKTUYECKUX 3a7a49 MaTeMaTHYEeCKON
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 Ul O0OOIIEHWss W  CpaBHEHUS,
KPUTEPHH MPOBOJUMOI0 aHAIN3a;

BOCTIPHHHUMATh, (dbopmyupoBaTh "

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

BBIABIATE ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,
B3aUMOCBSI3H M IIPOTHBOpEUUs 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;
MPOBOANTE  CAMOCTOSATENIBHO  JJOKA3aTElbCTBA
MaTeMaTHYeCKUX YTBEpKIEHHHA (TpsMBIE W OT

3aa4 W TPEACTABJICHUS NAHHBIX; CBOOOIHO OMEPHPOBATH MOHATHEM: apU()PMETHUCCKHI KOPEHb HATYpPalbHOM
CTETCHH; CBOOOTHO OMNEPHPOBATH MOHATHUEM: CTEICHb C PAIMOHANBHBIM MOKa3aTeleM; CBOOOJHO OIEPHPOBATH
MOHATUAMHE: JIOTapu(M YHUCIIa, JCCATUYHBIC M HATypalbHbIC JIOTapU(pMBbI; CBOOOIHO ONMEPHPOBATH MOHATHSIMHU:
CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC YUCJIOBOTO apryMEHTa; ONIEpUPOBATh MOHATUAMHU: APKCUHYC, APKKOCUHYC U
apKTaHI€HC YMCIOBOI0 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 EBKiIHMga; CBOOOMHO ONEpUPOBATH IMOHATHEM OCTaTKa II0 MOIYNIO, 3allUCHIBAThH
HaTypaJIbHbIE YHCIIa B PA3IUYHBIX MO3UIMOHHBIX CHUCTEMax CUHCIEHHS; CBOOOJHO OMEPHPOBATH MOHATUSMHU:
KOMIUIEKCHOE YHCJI0 M MHOXKECTBO KOMILJIEKCHBIX YHCEJ, IPEJICTABIISITh KOMIUIEKCHBIE YHCia B anreOpandeckoi
U TPUTOHOMETPUYECKOH (opMe, BBINOIHATH apu(METHUECKHE ONMEpaldd ¢ HUMH U H300paxkaTh Ha
KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHeHUsI U HepaBeHCTBAa: CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIbHBIE YpaBHEHHUS U YpPAaBHEHUS-CIEJCTBUS, PABHOCWIbHBIE HEPABEHCTBA; MPUMEHSATh pPa3JIMYHbIE
METOJIBl PEIICHUS PalHOHAIBHBIX U JPOOHO-PAlMOHANBHBIX YpaBHEHHMA, NMPUMEHSATh METOJ WHTEPBAJIOB IS
pelIeHNsT HEepaBEHCTB; CBOOOJHO OIEPHPOBATH MOHATHAMHU: MHOTOWICH OT ONHON IEPEeMEHHOW, MHOTOWIECH C
eNbIMA K03 UIIMeHTaMH, KOPHA MHOTOYJICHA, MPUMEHATH JeJICHHEe MHOTOYWICHA Ha MHOTOWICH C OCTaTKOM,
Teopemy be3y u Teopemy Buera s pemenus 3agad; cBOOOJHO ONEPUPOBATH MOHATHUSMH: CHCTEMa JTHHEHHBIX
YpaBHEHUU, MATPUIIA, OTPECIIUTENh MATPHUIIBI 2 X 2 M €ro TeOMETPUYECKHI CMBICI, MCIIOJIh30BaTh CBOWCTBA
ompeAenuTeNnss 2 X 2 JUIsi BBIYHCICHHWS €ro 3HAa4YeHWs], MPUMEHSTHh OMPEACIUTENH I PEUICHUS CHCTEMBI
JIMHEWHBIX ypaBHEHUM, MOJEIHUPOBATH peajbHblE CHUTYallMd C TOMOIIBI0 CHUCTEMbl JIMHEHHBIX YpaBHEHHH,
HCCIIeIOBATh MOCTPOCHHBIE MOJIETH C MOMOIIBI0 MaTpUIl M ONpeNeuTeNeH, HHTePIPETUPOBATh MOJIYUEHHBIN
pe3yabTaT; WCHOJB30BATH CBOWMCTBA JCWCTBHII C KOPHAMH [JISI TPeoOpa3oBaHMS BBIPAKCHUH; BBINOIHATH
Mpeo0pa3oBaHUs YHCIOBBIX BBIPAKECHHUN, COAEPIKANIUX CTETICHU C PallMOHAILHBIM TIOKa3aTelleM; HCIIOJIb30BaTh
cBOlicTBa JorapudMOB s TpeoOpa3oBaHUs JIOTapU(DMUYESCKAX BBIPAKCHHN; CBOOOJHO ONEPUPOBATH
MOHATUSAME: HPPALUOHANBHBIC, MOKa3aTeIbHBIC W JIOTapu(pMHUYCCKHE YpaBHEHHs, HAXOJUTh HX PEHICHHSA C
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NPOTUBHOTO),  BBICTpaWBaThb  apryMEHTAIHIO,
NPUBOJAMTH  TPUMEPBl M KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHS M BBIBOJIBI;
BBIOMpaTh CHOCOO pelleHuss ydeOHOM 3amadu

(cpaBHUBAaTh HECKOJILKO BapUaHTOB PELICHUS,
BEIOMpaTs Hambollee NOAXOMAIMHMHA C  YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPHEB).
OK 02. OcymecTBiaTh [lo3HaBaTenbHble YHHBEpPCAJbHBIE Yy4eOHbIE
ITOWCK, aHAJIN3 U neiictBusi Padora ¢ mHpopmanmeii: BbBIABIATH

HHTEPIPETALHIO
nHpopmanuy,
HEOOXOIUMOM I
BBITTOJTHEHUS
po¢heCCHOHATBHBIX
3aaq
npodeccHoHaNTbHON
JIeSITEIbHOCTH

negunuTel UHPOPMALNH, NaHHBIX, HEOOXOIMMBIX
IUIsL OTBETA Ha BOIPOC U JUIS PELICHNUS 3a1a4y;

BBIOMpaTh  MH(OpMAaLMIO M3  HMCTOYHUKOB
Ppas3INYHBIX THIIOB, aHaJIM3UPOBATH,
CUCTEMAaTH3UPOBATh u UHTEPIPETUPOBATh
nHpopMaMIO  Pa3IMYHBIX BUAOB U (HOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHPOBaTh MH()OPMALIUIO, NPEACTABIATh €€
B pasnmM4HBIX  (opMax,  HUIFOCTPHPOBATH

rpaduIecKu;
OLICHWBATh HAJEKHOCTh HMH(POPMAIMH  TI0
CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM KPHTEPHSIM.
B YACTH HEHHOCTH HAY4YHOI0 MO3HAHUS:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOM TMPaKTHKH,
MOHMMaHHE MaTeMaTHYeCKON Hayku Kak cgepsl
YeNI0BEYECKON JIEeSTeNTbHOCTH, 3TANOB €€ Pa3BUTHSA
W 3HAUAMOCTH JUIA DPa3BUTHA  ITUBHIN3AINH,
OBJIQJICHHE S3BIKOM MaTeMaTHKH u
MaTeMaTH4ecKod  KyJIbTypoH Kak CpEeICTBOM
MO3HAHMS  MHUpPA, TOTOBHOCTb  OCYIIECTBIISITH
MIPOEKTHYIO W HCCIEJ0BAaTENbCKYIO0 NESTEIbHOCTD
WHIIMBHUIYaJIbHO U B TPYTIIE.
Ilo3naBartenbHbIC
y4yeOHble  fAeiicTBUSA
Hccsae0BaTebCcKHe IeiicTBUA:
HCIIONIB30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKUN
WHCTPYMEHT HO3HaHUs, (GOPMYIHPOBAaTh BOIPOCHL,
¢bukcupyromme MIPOTHBOpPEYHE, mpobuemy,
YyCTaHABJIMBAaTh MCKOMOE M JaHHOE, (hOpMHUpPOBAThH
TUNOTE3Y, apryMEHTHPOBaTh CBOK  IO3HUIMUIO,
MHEHHUE;
MIPOBOAUTh  CAMOCTOSITENIBHO  CITAHUPOBAHHBIH
SKCIIEPUMEHT, HCCIIEIOBaHNE 110 YCTAaHOBJICHHIO

YHHBepCaJbHbIE
Ba3oBble

MOMOILBI0 PaBHOCWIBHBIX IIEPEXOJOB MM OCYLIECTBISSL NPOBEPKY KOpPHEH; INPUMEHATh OCHOBHBIC
TPUTOHOMETpUYECKHe (OpPMyNIBl Uil  TPeoOpa3oBaHMS TPUTOHOMETPHYECKMX  BBIPAXKCHHUH; CBOOOIHO
OIIEpUPOBATh ITOHATHEM: TPUTOHOMETPHUECKOE yPaBHEHUE, MPUMEHATh HEOOXOIUMBIE (OPMYIBI [T PELICHUS
OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX YpPaBHEHHH; MOJCIHPOBATh PEalbHBIC CHTYAI[MH Ha SI3BIKE alreOphl,
COCTaBJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA II0 YCIIOBHIO 3a[Jadl, MCCIICIOBATh MOCTPOCHHBIE MOJEIH C
UCTIONB30BAaHKEM allapaTa anreOpsl.

CBOOO/IHO ONEPHPOBATh MOHSTUSAMHU: HMppalMOHAIBHBIC, IOKa3aTeJIbHbIE W Jorapu(pMHUYECKHe HEpaBEeHCTBA,
HaXOJUTh MX PELICHUS! C MOMOILIbI0 PABHOCHIIBHBIX NEPEXOI0B; OCYIIECTBIATH OTOOpP KOPHEH NpH pelieHun
TPUTOHOMETPUUYECKOTO YPaBHEHHMS; CBOOOJHO ONEPHPOBATH IOHSATHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
MIPUMEHATh HE0OXoanuMble (OPMYINBI JJIsl PELICHHS OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX HEPABEHCTB;
CBOOO/IHO ONEpPUPOBATh MOHSATHAMH: CHUCTEMa M COBOKYITHOCTh YPaBHEHHH M HEPaBEHCTB, PaBHOCUIILHBIE
CHCTEMBI M CHCTEMBI-CICACTBHS, HAXOJUTh PEUICHUS COBOKYMHOCTEH paIMOHANbHBIX,
HpPPaMOHATBHBIX, MOKA3aTEIbHBIX U JIOTAPHU(PMUUECKUX YpaBHEHMH M HEPaBEHCTB; PELIaTh palHOHAIbHBIC,
HppalfoHAIbHBIE, MOKa3aTeNbHbBIC, JIOTApH(PMUYECKHE W TPUTOHOMETPUYECKHE ypaBHEHHS M HEPaBCHCTBA,
cofieprKalre MOAYJIH 1 TTapaMeTphl; IPUMEHATH IpaIeCcKue METOABI IJIsl pELICHUs] YpaBHEHUH 1 HEPaBEHCTB, a

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

CUCTEMBI H

ypaBHEHHs, HEPABEHCTBA M WX CHUCTEMBl M0 YCIOBUIO 3aJa4M, HCCJIENOBaTb IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHKUEM aIlapara anreOpbl, HHTEPIPETUPOBATH MOJTYUEHHBIH pe3ybTaT.

Dynkuun u rpadpuku: cBOOOIHO ONEPHPOBATH MOHATHAMH: (YHKIHS, CIOCOOBI 3alaHus (YHKINH, B3aUMHO
oOpaTHble (QyHKUIMM, KOMIO3ULIXS (QYHKUMHA, rpaduk (YHKIHMH, BBINOJHATH SJIEMEHTapHbIC NpeoOpa3oBaHuUs
rpagukoB (yHKIUIT; CBOOOJHO ONEPUPOBATH MOHATHUSMH: OOJIACTH ONPENENICHUS M MHOXKECTBO 3HAuCHHH
GyHKIMH, HYMM (YHKIHH, MPOMEXYTKH 3HAKOIOCTOSHCTBA; CBOOOJHO ONEPHUPOBATH MOHSATHSMHU: YETHBIE U
HeyéTHble (YHKIWY, NepHOIMYecKHe (YHKIMH, MNPOMEKYTKH MOHOTOHHOCTH (GYHKIHH, MaKCUMyMBl H
MHUHUMYMBI (YHKLMH, HAHOOJIbIIIEE 1 HAMMEHbIIee 3HaUeHHe (QYHKIMU HA IIPOMEXYTKE; CBOOOHO ONEPHUPOBATH
NOHATHAMH: CTEIeHHAs (QYHKIUA C HATypajbHBIM M ILIEJBIM IIOKa3aTeleM, IpadHK CTEHCHHOW (GYHKUUH C
HATYpaJbHBIM M LICJBIM MOKa3arejaeM, IpadUK KOpHS N-od CTENEHH Kak (YHKIHMH OOpaTHOH CTEereHH ¢
HaTypaJbHBIM MOKa3aTeJIeM; ONePUPOBATh MOHATUAMU: JIMHEWHAs!, KBaJpaTuiHas U JpoOHO-InHelHas QyHKINH,
BBIMIOJIHATD DJIEMEHTAPHOE MCCIIEIOBAaHME M IIOCTPOCHUE WX IpadMKOB; CBOOOJHO ONEPHPOBATH MOHSTHIMHU:
HoKaszaTtesbHas 1 JiorapudmMuueckas GyHKIMU, UX CBOHCTBA M IpadUKH, UCTIOIb30BaTh UX IPadUKH ISl pEICHUS
ypaBHEHH; CBOOOJHO OINEPUPOBATH IOHSATHAMH: TPUTOHOMETPUYECKAas OKPYXKHOCTb, OIpe/esiCHUEe
TPUTOHOMETPUUYECKUX (DYHKIHMIT YUCIOBOrO apryMeHTa; WCIOJb30BaTh rpapuku (YHKLUHA JIsi MCCIIEA0BaHUS
IIPOLIECCOB M 3aBUCHMOCTEH MPH pEelIeHUH 3aa4 U3 APYTUX YU4eOHBIX MPEIMETOB U PEAIbHOM JKU3HH, BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BEITMIHMHAMU;

®yaxuun 1 rpaduKH: CTPOUTH TpaduKy KOMIO3HUIMK (DYHKIMH C MTOMOIIBIO 3JIEMEHTapHOTO MCCIIEAOBAHUS U
CBOMCTB KOMIO3WMIMM JBYX (YHKIMH; CTPOUTh TI'€OMETPHUYECKHE O0O0pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPJIMHATHOW IIOCKOCTH; CBOOOJHO ONEPHPOBAaTh IOHATHSAMHU: T'paQUKH TPUTOHOMETPHYECKUX (QYHKIUH;
MPUMEHATH QYHKIHH JJIsl MOJICIMPOBAHUS U UCCIIE0BAHUS PEaIbHBIX MPOLIECCOB.

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. IInanupoBats u
pean30BHIBATh
CcOOCTBEHHOE
npodeCCHOHAIBHOE 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 PELIEHUH 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 MaTeMaTH4eCcKou 3a1auy;
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 NPHYMHBI JOCTH)KEHHS WU

BJIaCTH HaBbIKaMH

HEJIOCTIDKEHUS pe3yiIbTaToB JIeATEeIbHOCTH,
HaXOJUTh omuoKy, JlaBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

OK 04. Paboratp B | PerynsaruBabie YHHBepcaJlbHble yuyeOHbIe

KOJJICKTHBE M KOMaHze, | AedcTBHA

s hexTrBHO CoBmecTHasi  /1efiTeJIbHOCTB:  TOHUMAaTh U

B3aUMO/IEICTBOBATH C | UCIOJIB30BAaTh IPEUMYILIECTBA KOMAaHIHOH U

KOJIJIeTaMH, WHAWBHIYaNbHOW PabOTHl MPH pEIIeHUH Y4eOHBIX

PYKOBOJICTBOM, 3am1ad, MPUHUMATH 1enb COBMECTHOI1

KITUEHTaMHU JeSITeTbHOCTH, IUTAHUPOBATh OpTaHU3aIHIO

COBMECTHOH pabOThI, paclpeieisaTh BUABI padoT,
JIOTOBapHUBAaThCs, 00CYKIATh MPOLECC M PE3yJbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

nporpeccusi, 6ECKOHEYHO yOBIBalOIasi TeOMETpHYecKasi MPOrpeccHs, JMHEHHBIH M 3KCIOHEHLUAIbHBIA pOCT,
(opMyna CIOKHBIX HPOLEHTOB, NMETh MPECTaBJICHHE O KOHCTAHTE; MCIOIB30BaTh HMPOTPECCHUH I PEIICHUS
peanbHBIX 3a7ad MPUKIAJHOTO XapaKTepa; CBOOOIHO ONEPUPOBATH MOHATHAMH: IOCIEIOBATENBHOCTD, CIIOCOOBI
3aJaHusl OCJIEAOBATEIFHOCTEH, MOHOTOHHBIE M OTPAHMYCHHBIC IIOCIEIOBATEIBHOCTH, MOHMMAaTh OCHOBBI
3apOXKICHUSI MaTEMAaTHIECKOTO aHAIN3a KaK aHalu3a O0ECKOHEYHO MaJIbIX; CBOOOIHO OIEPHPOBATH MOHATHIMU:
HeTpepbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka (YHKIUH, aCHUMIITOTH Tpaduka (GYHKIHUH, CBOOOIHO
OIIEpUPOBATH MOHATHEM: (YHKIIMS, HENPEPhIBHAS HA OTPE3Ke, IPUMEHATH CBOMCTBA HENPEPBIBHBIX (DYHKIIUHA IS
peleHust 3a1a4; cBOOOIHO ONEPUPOBAThH MOHSATHSIMU: IEpBasi U BTOpas MPOM3BOAHBIC (YHKIMH, KacaTesbHasl K
rpaduky QYHKIUH; BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEICHNUS, YaCTHOTO M KOMIIO3UIIMU OBYX (YHKIIUH,
3HaTh IPOM3BOAHBIC JJIEMEHTAPHBIX (YHKIMH; HCIOJIB30BAaTh T'EOMETPUYECKHMH M (U3MUECKUH CMBICIT
MIPOM3BOIHOM JUISl PEIICHHUS 3a/1a4.

HCTIONB30BaTh MPOW3BOJHYIO JUI HCCIECIOBAaHWA (YHKIMM HAa MOHOTOHHOCTh M 3KCTPEMYMBI; HaXOJHUTh
HauOoIbllee W HaMMEHbIIee 3Ha4CeHHUS (YHKIMM HETPEPHIBHOM Ha OTpPE3Ke; MCIOJIb30BATh MPOW3BOIHYIO UIS
HaXOXICHNUS HAWIydIIero pPEeIlCHHs B NMPUKIATAHBIX, B TOM YHCIIE COIHUATbHO-IKOHOMHYECKHX, 3ajadax, Ul
OIIPEAEIICHNs CKOPOCTH M YCKOPEHHMs Tpoliecca, 3a1aHHoTo (hopMysol miH rpagkoM; CBOOOIHO ONEpHUpPOBATH
MIOHATHAMM: TIEpBOOOpa3Hasi, ONpeeIEHHBII HHTETpajl, HAXOIUTh MEePBOOOpa3HbBIEC 3IEMEHTapHBIX (GyHKIMH 1
BBIYHCIIATH HHTErpan no ¢opmyne Hetorona—JIeiiOHMIa; HAXOOUTH IUIOMIAAN TUIOCKUX (GUTYp B 00BEMBI Tel ¢
MIOMOIIBI0 MHTErpajia; MMeTh IPEACTaBICHUE O MaTeMaTH4eCKOM MOJAEIMPOBAHWMHM HA NMPUMEPE COCTABICHHS
muddepeHInanbHbIX ypaBHEHHH; pellaTh NPUKIAJAHBIE 337a4d, B TOM YHUCJIE COIMAIBLHO-DKOHOMHYECKOTO H
(bu3nIecKOro xapaxkrepa, CpecTBaMi MaTeMaTHYECKOIO aHAIN3a

MHokecTBa W JIOTHKA: CBOOOJHO ONEPUPOBATH IMOHSATHSAMHU: MHOXECTBO, OIEpallMM HaJ MHOXECTBaMU;
HCTIONIb30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmapar Ul OIMCAaHWS peajbHBIX IPOLECCOB W SBJICHUM, NpH
peLIeHNH 3a/ad U3 APYTHX YYeOHBIX NMPEeIMETOB; CBOOOJHO ONEpPHPOBAaTh MOHATHUSAMM: ONpENeNIeHne, Teopema,
ypaBHEHHE-CIIEICTBUE, CBOMCTBO MaTEMaTHYECKOr0 OOBEKTa, JOKA3aTelIbCTBO, PABHOCHIBHBIC YPaBHEHUS H
HEepaBEeHCTBA.

«"EOMETPHUSA»

CBOOOJIHO OIEPHPOBATh OCHOBHBIMH TMOHSATHSAMH CTEPEOMETPHM IPU PELICHWH 3a/7a4 M IPOBEICHHUU
MaTeMaTHYeCKUX DPACCYKICHUI; NPUMEHSITh aKCHOMBI CTEPEOMETPHM M CIIEJCTBHS M3 HHUX IPH pEIICHUH
reOMETPUUECKHX 3aj1au; KIacCu(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE NMPSIMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX M IJIOCKOCTEH B IMPOCTPaHCTBE; CBOOOJHO ONEPHUPOBATH MOHSTHUSMH, CBS3aHHBIMH C
yrJlaMH B TPOCTPAHCTBE: MEXAY MNPSIMbIMH B IPOCTPAHCTBE, MEXAY INPSIMOH U IUIOCKOCTHIO; CBOOOIHO
OIIEpUPOBATh TIOHATHUSIMH, CBS3aHHBIMH C MHOTOTPAaHHMKaMH; CBOOOJHO paclio3HaBaThb OCHOBHBIE BHJIbI
MHOTOTPaHHHUKOB  (IpU3Ma, HIPSAMOYTOJBHBIH Ky0); KJaccu(pUIUpPOBATH
MHOTOTPaHHHKH, BBIOMPAsi OCHOBAHUS /ISl KJaccu(UKanK; CBOOOIHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMH C
CEYEHWEM MHOTOTPAHHHUKOB IUIOCKOCTBIO; LHEHTPAIFHOE ¥ OpPTOTOHAJIBHOE
MIPOEKTUPOBaHNE (UTYyp HA IUIOCKOCTB, BBINOJHATE W300pakeHHs (UTyp Ha IUIOCKOCTH; CTPOMTH CEYEHUS

nupamMuaa, napajjieiienuien,
BBIIIOJIHATL HapauICJIbHOC,

MHOTOTPAaHHUKOB DPA3JIUMIHBIMH METOJaMH, BBHITIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYpP: BHUJ CBEPXY, COOKY, CHU3Y; BBIUUCIATH IUIONIAN MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,




y4acTBOBAaTh B TIPYINOBBIX (opMax paboThI
(oOcyxnenus, OOMEH  MHCHUWI, «MO3TOBBIC
IITYPMbI» H HWHBIE), BBIOJHATH CBOKO YacTh
paboTBl ¥ KOOPIUHUPOBATH CBOM JEUCTBUSA C
JIPYTMMH YI€HAMU KOMaHJIbl, OIIEHMBATH KA4eCTBO
CBOErO BKJaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM,
chOpMyITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJEHCTBUS

OK 05.

OCymIeCTBIATE  YCTHYIO
u MHCHMEHHYIO
KOMMYHUKAIHIO Ha
TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu
C y4eTOM OCOOCHHOCTEH
COLMAJIBHOTO "
KYyJIbTYPHOT'O KOHTEKCTa

KoMMyHHKATHBHBIE YHHBepcaJlbHble Yy4yeOHbIe
JAelicTBHsI: BOCHPHMHHUMAThL ¥ (HOPMYJIHPOBATH
CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU
o0IeHus1, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh IIOSICHEHUS II0 XOAY pELIeHHd 3ajayH,
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
Jyanora, OOHapyXHBaTh pa3lIU4We M CXOACTBO
MO3UINHA, B KOPPEKTHOH Qopme ¢GopMyInpoBaTh
Pa3HOIIACHs, CBOM BO3PayKCHNS;

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

OK 06.

IIposiBiIATE IpaskAaHCKO-
NaTPUOTHYECKYIO
IMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHHE
Ha OCHOBE
Tpa}lI/IHI/IOHHBIX
00IIEYETOBEYECKUX
IIEHHOCTEH

B YaCTH I'PAKIAHCKOT0 BOCTUTAHUS:

c(OPMUPOBAHHOCTh I'PAXKAAHCKON MO3UIMU
o0yJaronierocsi Kak akTHBHOTO M OTBETCTBEHHOT'O
YJieHa POCCHHCKOro OOMIECTBa, MPEACTABICHHE O
MaTeMaTHYeCKUX OCHOBAaxX  (YHKIHOHUPOBAHUS
pasNMYHBIX ~ CTPYKTYp,  SBJCHHH, NPOLEAYp
rpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OINPOCHI H
Jpyroe), yMeHHe B3aMMO/ICHCTBOBATh c
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU 1 Ha3HAUCHUEM;

B YaCTH NATPHOTHYECKOr0 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 IIOCKOCTh CHUMMETPHUH, LEHTP, OCh U IUIOCKOCTh CHMMETPHU (UTYpBI; CBOOOIHO
OIIEpUPOBATH MOHATHAMH, COOTBETCTBYIOIINMH BEKTOPaM M KOOPJWHATAM B IIPOCTPAHCTBE; BBIMOIHITH ACHCTBUS
HaJ BEKTOpAaMH; peIIaTh 3aJa4d Ha JOKAa3aTeJbCTBO MAaTEMAaTHUECKHX OTHOIIEHWH W  HaXOXKACHHE
TEOMETPUYECKUX BENWYNH, IPUMEHSSI U3BECTHBIE METO/IBI IIPH PEIICHUH MaTEMAaTHYECKUX 3aJay MOBBIIICHHOTO
U BBICOKOTO YPOBHS CIOXKHOCTH; IIPUMEHSATH MPOCTEHIINE MpPOTrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI TPH PELICHUH CTEPEOMETPUYECKMX 3a/ad; HW3BJIEKaTh, IPEoOpa3oBBIBATH U
MHTEPIIPETUPOBaTh HH(OPMALUIO O IPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (Urypax, INpeJCTaBICHHYI0 Ha
yepTekax U pUCYHKaX; MPUMEHSTh MOJy4YeHHbIE 3HAHWS Ha MpaKTHKe: CPABHUBATh U aHAJIU3UPOBATh peajbHbIC
CHUTYyalll{, IPUMEHATh MU3YYEHHBIC MOHITHS B NPOLECCE MOUCKA PELICHUs] MaTeMaTHYecKu chopMynnpoBaHHON
po0JIeMbI, MOJICIIMPOBATh peasibHbIe CUTYallMM Ha SI3bIKE F€OMETPHUH, HMCCIENOBaTh IOCTPOCHHBIE MOJEIU C
HCTIONB30BAaHMEM T'€OMETPHUYCCKHX TOHATHH M TEOpeM, ammapara aireOpsl, pemaTh NPAKTHUECKHE 3amadH,
CBSI3aHHBIC C HAXOXKICHHUEM I'€OMETPUYECKUX BEINYMH; UMETh IPECTABICHUA 00 OCHOBHBIX 3Talax pa3BUTHUS
reOMETPUH KaK COCTaBHOH 9acTH (yHAAMEHTa Pa3BUTHS TEXHOJIOTHH.

CBOOOMHO ONEpHPOBATh MOHATHSAMHM, CBS3aHHBIMH C LWJIMHIPUYECKOH, cdepuiaeckont
MIOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TOJTyYEHNUS; ONIEPUPOBATh MOHATHAMH, CBSI3aHHBIMHU C TEJIaMH BPAIICHH:

KOHHYECKOH |

LWJIMHIPOM, KOHYCOM, cepod M HIapoM; paclo3HaBaTh Tejia BpalleHHus (UWIMHAp, KOHYycC, cdepa U wap) U
OOBSICHATH CHOCOOBI TOJYyYEHMs TeNl BpALICHUS; KIacCU(PUIMPOBATh B3aMMHOE pACHOJIOKEHHE Cepbl U
IUIOCKOCTH; BBIYMCIIATh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAaHHHKOB M TeJN BpallleHHs, OOBEMBI M IUIOMIAAH
MOBEPXHOCTEH MHOTOTPaHHHMKOB M TEJl BPAILEHHUS, TEOMETPUYECKUX TeJl ¢ MpHUMeHeHHueM (opmys; cBOOOHO
ONIEpPUPOBATh NMOHATHUAMH, CBA3aHHBIMU C KOMOMHAIIMSIMU TeNl BPAIICHHUS M MHOTOIPAaHHHKOB: MHOT'OIDaHHMK,
BITMCAaHHBIA B cepy M omucaHHBIA OKOJO cdepsl, cdepa, BIUCAHHAST B MHOTOTPAHHUK HIIM TEJO BPAIICHHUS;
BBIYHCIIATh COOTHOLICHWS MEXIY IUIOIAAIMH TOBEpXHOCTEH M 00bEMaMM IOJOOHBIX TeJ; H300paXkaTh
n3ydaeMble (QUTYpBI, BHIIOJIHATH (BHIHOCHBIE) IUIOCKHE YEPTEKHM W3 PUCYHKOB HPOCTHIX 00BEMHBIX (HUTYp: BUA
CBepXy, COOKY, CHM3Y, CTPOUTH CEUEHHs TeJl BPAIICHHs; M3BIEKAaTh, MHTEPIPETUPOBATh M INPE0OPA30OBHIBATH
nH(pOpMaNNIo O MPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (DUTypax, NMPEeACTABICHHYIO Ha 4epTeXaxX M PHUCYHKax;
CBOOOJHO ONEPHPOBATH MOHATHEM BEKTOP B NMPOCTPAHCTBE; BBINOIHATH ONEPALMU HaJ BEKTOpaMHM; 3a]laBaTh
IUTOCKOCTh YpaBHEHHEM B JIEKapTOBOH CHCTeME KOOPIMHAT; PeIlaTh FeOMETPHUYECKHe 3aJadyd Ha BBIYHCICHHE
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 IBIDKEHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA JBI)KEHUI; BBITOJIHATH H300paXKeHUS MHOTOI'PAaHHMKOM U Tell
BpallleH!s NPU Hapalje]bHOM IEPEHOCEe, LEHTPAIbHON CUMMETPHUH, 3€PKalbHOW CUMMETPHH, MPHU MOBOPOTE
BOKpYT' NpsSMOH, NpeoOpa3oBaHusi MOJOOWS; CTPOMTH CEUYEHHs MHOTOTPAHHUKOB W TEJ BpAIIEHWS: CEYCHUS
LUIIHHIpPa (TapaulebHO Y MEPIEHANKYISIPHO OCH), ceueHHs KOHyca (IapajulelIbHOe OCHOBAHUIO U IPOXOAsIiee
yepe3 BEpIUMHY), CEUCHHs Ilapa; MCHOJIb30BaTh METOJBI IOCTPOCHHUS CEUYEHHH: METOJ CIIE/I0B, METOJ
BHYTPEHHEI0 IMPOEKTUPOBAHUS, METOJ MEpeHoca CEeKyIed MIOCKOCTH; JOKa3blBaTh I'€OMETPUUYECKUE
YTBEP)KICHHS; IPUMEHATh reOMeTpUIecKre (paxThl I pemIeHus] CTepEOMETPUIECKHX 3a1ad, MPeaIoIararomnx
HECKOJIPKO IIaroB PEIICHUs, €CIIN YCIOBH IPUMEHEHHUS 3a/1aHbl B IBHOW M HESIBHOHM (hopme; pemraTh 3a1adn Ha




poccuiickoi MaTeMaTH4YeCKOU
UCTONB30BaHUE JTUX JOCTIXKEHUH B
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKHY;

B 4acTu AYXOBHO-HPABCTBEHHOIO
BOCIIMTAHNSA:
OCO3HAHHWE OYXOBHBIX LIEHHOCTEH POCCHUHCKOIO
Hapona,  C(OPMHUPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHUS, HTUYECKOTO MOBEJEHHSA, CBA3aHHOTO C
MIPAKTUYECKUM TNPHUMEHEHHEM IOCTH)KEHUI 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,  3ajgady, pelIeHHH, pPacCyXICHUM,
BOCIIPUUMYUBOCTL K MAaTeMaTU4YCCKHUM acCleKTaM
pa3IMYHBIX BUAOB UCKYCCTBA;

IIKOJIBI,
JPYTUX

OK 07. CopeicTBOBaThH
COXPaHCHHIO
OKpYy’Karomen cpensl,
pecypcocOepekeHuto,

3¢ PeKTHBHO
IEUCTBOBATD B
Ype3BbIYAHBIX
CUTYaIUsAX

B YACTH 3KO0JOTHY€eCKOIr0 BOCIUTAHHUS:
c(OPMUPOBAHHOCTh  SKOJOTHYECKOH KYJIBTYpHI,
MIOHNMAaHWUE BIHMSHUS COIHAIbHO-?)KOHOMHYECKHX
NIPOLIECCOB ~ HAa  COCTOSHME  NPUPOJHON W
COLMATIBHOW  Cpelbl, OCO3HAaHHWE TIJI00AIBHOTO
XapakTepa 5KOJIOTHYECKUX IPOOJIeM, OpHEHTaIHs
Ha TPUMCHEHHE MaTeMaTW4eCKHX 3HAaHWUM Ui
pelieHust 3a7a4 B 00JIACTH OKpYIXKAIOLIeH Cpepl,

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

OK 08. Hcmonn3oBaTh

cpeactBa  (U3MUYECKOMA
KYJIbTYPBI JUTSt
COXpaHeHHs u
YKpEIUICHUsI 3/I0POBbsl B
nporecce
poeCCHOHATBHOM
JIeSITENIbHOCTH u
HoJIIepKaHUe
HEOOXOIUMOTO  YPOBHS
(busnueckoit
MOJICOTOBJICHHOCTH.

B yactu ¢u3NYecKoro BOCHUTAHMSA:

c(OPMUPOBAHHOCTE ~ YMEHHSA  IIPUMEHSTH
MaTeMaTHYecKHe 3HaHUs B MHTEpEcax 370pOBOTO U
OezormacHOro  oOpa3a JKM3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 370pOBBIO  (370pOBOE
IIUTAaHWEe, COANaHCHPOBAHHBIH PEXHUM 3aHATHH H
OTIpbIXa, peryasipHas (u3nyeckas aKTUBHOCTB),
(¢u3MgecKoe COBEPIICHCTBOBAHME TIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHON 1S TEITLHOCTHIO;

JIOKa3aTeNbCTBO MaTeMaTHYECKUX OTHOIIEHMM U HAXOXACHUE TEOMETPHUUYECKUX BEIUUYUH; MPUMEHSTH
IIPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPHYECKHX 3a/1a4;
MIPUMEHSATH MOJydYEHHbIE 3HAHUS Ha MPaKTHKE: CPAaBHUBATDH, aHATM3HUPOBATh U OLEHUBATH PEANbHBIE CUTYaLlUH,
MPUMEHATh W3y4YEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MpOLECCE IIOMCKA PEIIEHHS MaTeMaTHYECKH
cOpMyIHpPOBaHHONH MNPOOIEMBI, MOJECIHPOBATh peEalbHBIC CHTYallMd HAa S3bIKE T'€OMETPHH, HCCIEAO0BAaTh
MIOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHWEM TE€OMETPHUYECKUX NOHATHH M TEOpeM, ammapara anreOpbl, perarh
MIPaKTHYECKUE 3aJlaud, CBSA3aHHBIE C HAXOXKACHHEM TI'€OMETPHYECKMX BEIIMYMH; HUMETh IpEJCTaBIeHHS 00
OCHOBHBIX 3Talax pa3BUTHs I'€OMETPUH KaK COCTAaBHOM 4acTH (yHJaMEHTa Pa3BUTHUSI TEXHOJIOTHH.
«BEPOATHOCTDb 1 CTATUCTHUKA»

CBOOO/IHO OINEpUpPOBATH MOHATUAMU: Tpad, ruockuit rpad, cBa3HbIN rpad, myTh B rpade, Lenb, UK, IepeBo,
CTENECHb BEPLIMHBI, JAEPEBO CIy4allHOTO O3KCIIEPUMEHTa; CBOOOJHO OINEPUPOBATH IOHATHAMU: CITyYalHBIN
9KCIEPUMEHT (OIBIT), CIy4ailHOEe COOBITHE, D3JEMEHTapHOE CiIy4aiiHOoe cOOBITHE (dJIEMEHTApHBIH WMCXON)
CIlyJallHOTO OIBITa, HAXOAWTh BEPOSITHOCTH COOBITHA B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH; HAaXOAUTh M (HOPMYJIMPOBATH COOBITHSA: IEpecedeHne, OObeINHEHNE AaHHBIX COOBITHH, COOBITHE,
MIPOTUBOMNOJIOKHOE JAHHOMY, HCIOJIb30BaTh JUArpaMMBbl Diinepa, KOOPAUHATHYIO MPAMYIO Ul PELIeHUs 3a/ad,
TIOJTb30BaThCsl (POPMYJION CIIOKEHHUSI BEPOATHOCTEH IS BEPOSTHOCTEH IBYX M TpEX CIyJalHBIX COOBITHH;
ONIepUPOBATh MOHATHAMM: YCIOBHAsI BEPOSTHOCTh, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCHMBIE COOBITHSA, EPEBO
CIly4allHOrO O3KCIEpHUMEHTa, HAaXOJUTh BEPOSTHOCTH COOBITHH C MOMOIIBIO MpaBWia YMHOXXEHHUS, JepeBa
CIly4allHOTO OIIbITa, HCIIONB30BaTh (DOpMyINy MOJHOW BeposTHocTH, (opmyny baiieca mpu pemieHun 3anad,
OIPEAEIATh HE3aBUCHUMOCTb COOBITHI MO ()OpMyJie M 10 OPraHU3aluy CIy4aiHOro SKCIEPUMEHTA; IPUMEHSTh
U3y4YCHHbIE KOMOWHATOpHbIE (OPMyNBI Ul MEPEUUCICHUS 3JEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHH
CIly4afHOTO OTIBITA, PEUICHUs 3a/ad 110 TEOPHH BEPOSITHOCTEH; CBOOOIHO ONEPUPOBATH NMOHATHAMH: OMHAPHBIN
CIlydalHBII ONBIT (MCIBITAHME), YCIIEX M HeyJada, He3aBUCHMBIE WCIBITAHWS, CEPUSl HCIBITAHWH, HaXOIHUTh
BEPOSITHOCTH COOBITHI: B CEpHM HWCIIBITAaHWH 10 TEPBOTO yClieXa, B CEpHU HCIbITaHWi bepHyim, B ombiTe,
CBSI3aHHOM CO CIIy4alHbIM BBIOOPDOM M3 KOHEYHOH COBOKYITHOCTH; CBOOOJHO OIEpPHPOBATh HOHITHSIMH:
cilyqaiiHas BENHMYMHA, paclpelelieHHe BEpPOSATHOCTEH, auarpaMMa pacmpelesieHns, OWHapHas cilydaifHas
BEJINUUHA, TEOMETPUUECKOe, OMHOMUAIILHOE PACIpeIeIICHHE.

ONEepPUPOBATh IMOHATHUSIMH: COBMECTHOE paclpelesieHHe IBYX CIIy4ailHBIX BEJIWYHMH, HCIOJIB30BATh TAOIHUILY
COBMECTHOTO PACHpe/eTIeHUs ABYX CIydalHBIX BEJHYUH JUIS BBIIEICHUS pacHpeneicHHs KaXIOW BEIUIHHBI,
OTIpeNieNIeHNs] HE3aBUCHMOCTH CIy4JalHBIX BEJIMYMH; CBOOOJHO ONEpPHPOBaTh IOHATHEM MAaTEMaTHYECKOIO
OKUJIaHUS CIy9alHOW BeNWYHMHBI (pacmpenesieHHs), MPUMEHSATh CBOICTBA MaTeMaTHYECKOTO OXXKHUAAHUS TPHU
pEILIeHnH 3a]a4, BEIYMCIATh MaTeMaTHYECKOe OXKHMJlaHWe OMHOMHAIFHOTO M T€OMETPHUUYECKOTO pacIipeaeIeH ;
CBOOO/IHO ONEpPHUPOBATh MOHATHAMU: JUCIIEPCHUS, CTAaHJAPTHOE OTKIOHEHUE CIydallHOH BEJIMYMHBI, NPUMEHSATH
CBOMCTBa JMCHEPCHN CIIyYalHOW BEIMYMHBI (pacnpenesieHus) MpH PeleHNnH 33/1ad, BBIYUCIATH JUCIIEPCHIO U
CTaH/apTHOE OTKJIOHEHHE TI'eOMETPUYECKOr0 W OMHOMHAIIBLHOTO pacIpeAeiIeH; BBIUYUCIATE BHIOOPOYHBIE
XapaKTEePUCTUKH I10 JIAHHOW BBIOOPKE M OICHUBATH XapPaKTEPUCTHKU TeHEPAIbHONH COBOKYITHOCTH JIAHHBIX IIO
BBIOOPOUYHBIM XapakTepucTukaM. OIeHNBaTh BEPOATHOCTH COOBITHI M MPOBEPSTH MPOCTEHIINE CTATUCTHYECKUE
THITOTE36I, TONB3YSICh N3YUYECHHBIMH PACIIPEICIICHISIMU.




HeJ’leBble OPUEHTHUPLI PE3yJbTaTOB BOCIIMTAHUA HA YPOBHE CPEIHETr0 oomrero 06pa303aﬂml

IlesieBbIe OpHEHTHPBI

FpamchKoe BOCIIMTAaHHUE

OCO3HaHHO BBIPAXKAIOUIMH CBOIO POCCHUICKYIO MPKAAHCKYIO IPUHAIEKHOCTh (MICHTUYHOCTE) B ITOJUKYJIBTYPHOM, MHOTOHAIIMOHAJILHOM M MHOTOKOH (heCCHOHAIEHOM POCCHICKOM OOIIECTBE,
B MHPOBOM COOOTIECTBE.

CosHaromuil cBoe eJUHCTBO C HapoJ oM Poccun Kak MCTOUHUKOM BJIACTH U CYOBEKTOM ThICSAYENIETHEH POCCUHCKOM rocyaapcTBEHHOCTH, ¢ PoccuiickuM rocyjapcTBOM, OTBETCTBEHHOCTD 3a €T0
pa3BHUTHE B HACTOSIIEM U OyAyIIEM Ha OCHOBE HCTOPUYECKOTO IPOCBEUICHUS, C(HOPMIPOBAHHOTO POCCHUICKOTO HAIMOHAIBHOTO HCTOPHIECKOTO CO3HAHMS.

[TposiBnstronuii rOTOBHOCTH K 3amurte PoauHbl, CIocOOHBIH apryMEeHTHPOBAHHO OTCTauBaTh CYBEPEHHUTET M JJOCTOMHCTBO Hapoaa Poccum n Poccuiickoro rocynapcTBa, COXpaHsaTh U 3alUIIATh
HCTOpHYECKYIO MpaBay. OpHEeHTHPOBAHHBIA HAa aKTHBHOE TPAXKIAHCKOE YIacTHE HAa OCHOBE YB)KCHHS 3aKOHA M MPABOIOPSIIKA, IPaB X CBOOOJ COTpaXJaH.

OCO3HAHHO U JIESATENFHO BBIPXKAIOIMINI HEMPHUATHE 000N JTUCKPUMUHALIMK 10 COLMAJIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEJTUTHO3HBIM MIPU3HAKAM, TPOSBICHUI SKCTpEMU3Ma, TeppOpU3Ma,
KOPPYIILHH, aHTUTOCYJAPCTBEHHON JEATENbHOCTH.

OO6nagaronyii ONBITOM I'Pa’KAAHCKOI COLUATBHO 3HAYMMOM JEATEIHHOCTH (B YICHHIECKOM CaMOYIPABICHUH, BOJOHTEPCKOM JABM)KECHHH, SKOJIOTUYECKUX, BOCHHO-TIATPHOTUIECKUX U APYTUX
00BENHEHNUSX, AKX, IPOrPaMMax).

Hanl/IOTl/I‘{eCKOB BOCIIMTaHHUE

Bripaskaromnuii CBOIO HallMOHAJIBHYIO, STHUUECKYIO TIPHHAIJICKHOCTD, IPUBEPIKEHHOCTh K POJHOM KYJIBTYpe, JII000Bb K CBOEMY HapOLy.
Co3Hamui TPUYaCTHOCTh K MHOTOHALIMOHAIbHOMY Hapoay Poccuiickoit @enepanun, Poccuiickomy OTedecTBy, pOCCUHCKYIO KYIbTYPHYIO UACHTHY HOCTb.

[IposBnsronuil nesTenbHOe IEHHOCTHOE OTHOIIEHHE K HCTOPHUYECKOMY U KYJIBTYPHOMY HAcJeIUI0 CBOETO U JAPYTMX HapoAoB Poccum, Tpaauiusam, mpa3IHIKaM, TaMsITHUKAM HapoOJIOB,
MIPO’KMBAIOIINX B POJHOI cTpane — Poccun.

[MposiBistronii yBa)keHHE K COOTEUECTBEHHUKAM, ITPOJKUBAIOLINM 3a PYO€KOM, MOIAEP>KUBAIOIINI UX NPaBa, 3alllUTy UX HHTEPECOB B COXPAHEHUH POCCUICKON KyIbTYPHOH HAEHTHIHOCTH.

I[yXOBHO-]—[paBCTBeHHOB BOCIIMTAHHUE

HpOHBJ’IHIOH.II/Iﬁ MPUBEPIKCHHOCTh TPAAUIMOHHBIM AYXOBHO-HPABCTBECHHBLIM IIECHHOCTAM, KYJIbTYpPEC HapOIdOB Poccuu ¢ Y4€TOM MHPOBO33PCHUYCCKOI0, HAIMOHAJIBHOIO, KOH(beCCI/IOHaJ'IBHOFO
CaMOOTIPEACIICHHU .

ﬂeﬁCTByIOH.[PIﬁ u OI_[eHI/IBaIOH.[I/Iﬁ CBOC MNOBCJICHUEC U MOCTYIKH, IMOBCACHUC W NMOCTYIIKHU APYTUX n}oz[eﬁ C HO3I/II_[I/II\/'I TPpAAULIUOHHBIX pOCCHﬁCKHX AYXOBHO-HPaBCTBCHHBIX HeHHOCTeﬁ U HOPM C
OCO3HAHUEM IIOCJICACTBUI TOCTYIIKOB, ACATCIBHO Bmpaxcaloumﬁ HECIPUATUC aHTUTYMAaHHBIX U aCOIIUAJIbHBIX MMOCTYIIKOB, TOBCACHW, IPOTUBOPCUAIINX 3TUM HEHHOCTAM.

HpOHBJ’IHIOH.II/Iﬁ YBAXXCHUC K )KM3HU U JOCTOUHCTBY KaKA0r'0 YCJIOBCKA, CBO60,Z[C MHPOBO33PEHYCCKOT0 BBI60pa 1 CaMOOIIPEACIICHUA, K NPECACTABUTCIIAM PA3JIMYHBIX 9THUYCCKUX I'PYIIII, peJ'II/Il"I/Iﬁ
Hapo10B POCCI/II/I, HX HAITUOHAJIbHOMY NJOCTOMHCTBY U PEJIMTHO3HBIM YyBCTBaAM C YYETOM CO6J'IIOI[CHI/I$I KOHCTUTYIIMOHHBIX ITpaB U CBO60}I BCEX I'paxKJIaH.

HOHI/IMaIOH.[I/Iﬁ n JOeATCIBbHO BLIpa)KaIOH_II/Iﬁ HOCHHOCTb MEKPCIMTHO3HOT0, MCKHAIITMOHAJIBHOT'O COrjiacus H}Oﬂeﬁ, HapoJ0B B POCCI/II/I, CIIOCOOHBIH BECTH Aydajor ¢ JIIOAbMHU PA3HBIX
HaHHOHaHBHOCTeﬁ, pennmomoﬁ MPUHAAJIC)KHOCTHU, HAXOJAUTH O6H_II/IG eI U COTPYAHUYATH JJId UX JOCTUKCHUA.

OpI/ICHTI/IpOBaHHblﬁ Ha CO31aHuc yCTOﬁ‘lHBOﬁ CEMbU Ha OCHOBEC pOCCHfICKPIX TpaAUIIUOHHBIX CeMEHHBIX HCHHOCTeﬁ; IIOHUMaHHUH 6paKa KaK COr03a MYXYHWHBI U JKCHIIUHBI JId CO3JaHUA CEMbH,
POXKACHUA U BOCIIUTAHUA B CEMBE }IeTeﬁ; HECTIPUATHUA HACUIINA B CEMBE, yX04a OT pOJlI/ITeHBCKOfI OTBCTCTBCHHOCTH.

Ob6namatoniii ¢hOPMUPOBAHHBIMH IIPEJCTABICHUAMH O IIEHHOCTH ¥ 3HAYEHWHM B OTEUYECTBEHHOW W MUPOBOW KyNbType S3BIKOB W JHMTEPaTypsl HapoaoB Poccuu, JeMOHCTPHPYIOIHI
YCTOIUUBBIN UHTEPEC K YTEHUIO KaK CPEICTBY MO3HAHUSI OTEUECTBEHHONW U MUPOBOM JyXOBHOU KyJIBbTYPBHIL.

JcTeTHYECcKOEe BOCIUTAHNE
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Bripaxaronuii moHNMaHUe IICHHOCTH OTEUYECTBEHHOTO W MUPOBOTO HCKYCCTBA, POCCHIICKOTO 1 MUPOBOTO XYI0’KECTBCHHOTO HACIIC/IHS.

IIposBnsromuil BOCIPUUMYHUBOCTG K Pa3HBIM BHJAM UCKYCCTBA, IOHUMAHKE YMOLIUOHANBHOIO BO3AEHCTBHS UCKYCCTBA, €O BIMSHUS Ha MOBEJECHUE JIIOAEH, YMEIOLUI KP UTHUECKU OLICHUBATh
9TO BIHSHUE.

[MposiBnstronyii TOHUMaHUE XYA0KECTBEHHOM KYJIbTYPhI KaK CPEACTBa KOMMYHHUKAIIMU U CAMOBBIPKEHUSI B COBPEMEHHOM OOIIeCTBE, 3HaYCHNE HPAaBCTBEHHBIX HOPM, LIECHHOCTEH, TPaJANIIUH B
UCKYCCTBE.

OpHEeHTHPOBAaHHBI HA OCO3HAHHOE TBOPUYECKOE CaMOBBIPAKCHHE, PEaTH3alNI0 TBOPUYECKUX CIOCOOHOCTEH B Pa3sHBIX BHIAX MCKYCCTBAa C YYETOM POCCHHCKHX TPAAHIHNOHHBIX TYXOBHBIX H
HPaBCTBEHHBIX LIEHHOCTEH, Ha 3CTETHYECKOE 00YCTPOHCTBO COOCTBEHHOTO OBITA.

Pusznueckoe BOCIIMTAHHUEC, d)opanOBaHne KYJIBTYPSGI 310POBbA H SMOIIMOHAJIBHOI'0 6JIaFOI[0JIy‘-lPIH

[ToHnMaromuii ¥ BEIPQKAIOMIMI B HMPAKTHYECKON HEATENHHOCTH LIEHHOCTH XXKHM3HH, 3J0POBbS M 0€30IaCHOCTH, 3HAYCHHE JINYHBIX YCHJIMH B COXPaHCHHWH M YKPEIUICHHH CBOET'O 3I0POBBS H
30pOBBsI APYTruX Jroaei. CoOroIatoNuii IpaBuia JNYHON 1 00IECTBEHHON 0€3011acHOCTH, B TOM YHcIie 0€30MacHOr0 MOBEJCHUS B MH(QOPMaLMOHHOMW cpee.

Brlpakaronuii Ha INpakTHKE YCTaHOBKY Ha 37I0pOBBI 00pa3 HM3HU (340pOBOE IHTaHWE, COOJIOJCHHE TMTHEHBI, PEXHMM 3aHSATHH U OTAbIXa, (U3MYECKYI0 aKTHBHOCTb), CTPEMJICHHE K
(U3NIeCKOMY COBEPIICHCTBOBAHUIO, COOJIIOMAIONTIA 1 IPOTIaraHANPYIONIHA Oe30TaCHbIHN U 3M0POBBIA 00pa3 KHU3HH.

[MposBisronyii co3HaTEeIbHOE M 0OOCHOBAHHOE HENIPUATUE BPEIHBIX NMPUBBIUCK (KYPEHUs, YIOTPEOICHHS AJIKOT0JIs, HAPKOTHKOB, JTIOOBIX ()OPM 3aBHCHMOCTEIl), IECTPYKTHBHOTO TIOBEICHHS B
obecTBe M IM(PPOBOH cpelie, HOHUMaHHe HX Bpena AT GH3UISCKOro U ICUXHYESCKOTO 30POBbSI.

JleMOHCTpHpYIOIINIT HAaBBIKU pedIIeKCchur CBOEro cocTosiHUs ((PrU3NuecKoro, SMOIMOHAIBHOTO,

TICXOJIOTHYECKOTO), COCTOSHIS IPYTUX JIOACH ¢ TOYKH 3pCHUS O€30MacHOCTH, COHATENFHOTO YIIPABICHHUSI CBOMM SMOIMOHATIBHBIM COCTOSHHEM, Pa3BUBAIOIINN CIIOCOOHOCTH aJanTHPOBAThCS
K CTPECCOBBIM CUTYAIIMSM B OOIICHHH, B PA3HBIX KOJUICKTHBAX, K MCHSIOIIUMCS YCIOBHSIM (COITHAIbHBIM, HH)OPMAI[HOHHBIM, TPUPOIHBIM).

Tpynosoe BocIUTaHHE

YBaxkaomuid TpyZd, pe3ylbTaThl TPyIa, TPYJOBbIE M MPO(ECCHOHANbHBIC JTOCTIKEHUS CBOMX 3€MJISIKOB, MX BKIJIaJl B Pa3BUTHE CBOETO IOCENICHHUS, Kpas, CTPaHbl, TPYIOBbIC NOCTHIKECHHS
pOCCHICKOTO HapoAa.

[MposiBnsironuii CIOCOOHOCTh K TBOPYECKOMY CO3UAATEIBHOMY COLMAILHO 3HAYUMOMY TPYAY B JOCTYIHBIX IO BO3PACTY COLMAIBHO-TPYIOBBIX POJISIX, B TOM YHCJE MPEANPHHUMATEIbCKOI
JIEATENBHOCTH B YCIOBUAX CAMO3AaHITOCTH MM HAEMHOT'O TPYyAa.

VYuacTByOUMHA B COLUAJIBHO 3HAYMMOW TPYNOBOW JIEATENBHOCTH PAa3HOrO BUAA B CeMbe, 00LIe0Opa3oBaTeNIbHOM OpraHu3alud, CBOGH MECTHOCTH, B TOM 4YHCJE OIUIAYMBacMOM TpYAE B
KaHUKYJISPHBIC TIEPHUOJIBI, C YIETOM COOIIOACHNUS 3aKOHOIATEIIECTBA.

Bripakaromnuii 0CO3HaHHYI0 TOTOBHOCTB K IMOJY4EHHIO NpodeccrnoHabHOr0 00pa3oBaHusl, K HEIPEPbIBHOMY 00pa30BaHUIO B TEUSHUE YKM3HU KaK YCIOBHUIO YCIIEIIHOH MPpOoQecCHOHaIbHON U
0OIIECTBEHHO IS TETFHOCTH.

[MonuMaromuii  cneuuduky TPYyLOBOH JEATENLHOCTH, pPEryJUpOBAaHHUs TPYJIOBBIX OTHOLIGHHH, caMoo0Opa3oBaHMs U NPOQECCHOHAIbHOW CaMONOATOTOBKM B HH(OpMaNMOHHOM
BBICOKOTEXHOJIOTHIECKOM OOIIECTBE, TOTOBBIN YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE.

OpHEeHTHPOBAHHBIA HA OCO3HAHHBIN BRIOOP Chephl MPodhecCHOHATHLHON TPYAOBOM NEATSILHOCTH B POCCHICKOM OOIIECTBE C YYSTOM JIMYHBIX JKU3HEHHBIX [UIAHOB, MOTPEOHOCTEH CBOCH CEMbH,
oO1ecTsa.

IKOJIOrHYECKOe BOCITUTAHHE

JleMOHCTpUpYOMUi B MOBENCHUU C(HOPMHUPOBAHHOCTh IKOJIOTHUYECKONW KYIBTYphl Ha OCHOBE NMOHHUMAHHUS BIHSIHUS COIMATEHO-3KOHOMHUYECKHX MPOIECCOB Ha IMPHPOIY, B TOM YHUCIE Ha
rJ100aTbHOM YPOBHE, OTBETCTBEHHOCTD 32 JICHCTBYSI B IPUPOJHON Cpeie.

Bripaxaromuii 1esrenpHOe HEMPUsTUE ASHCTBUN, TPUHOCSIINX Bpel IPUPOJIE.
[Tpumensromuii 3HAHUS €CTECTBEHHBIX M COIMABLHBIX HAYK JIJISI pAa3yMHOT0, OEPEXITMBOTO MPHUPOIOTIONH30BAHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.
Vmeromuii v pa3BUBAOIINI OTIBIT SKOJIOTHYECKU HAMIPABICHHOM, IPUPOJAOOXPAHHOM, pecypcocOeperaroieii NesTeIbHOCTH, YIaCTBYIOIIUI B €0 IPUOOPETCHUN IPYTHMU JIFOTbMH.

HeHHOCTl/l HAYYHOI'0 MO3HAHUSA

ﬂCHTCHLHO BLIpa)KaIOHII/Iﬁ MO3HABATCIIbHBIC UHTCPEChI B PA3HBIX MTPEAMETHBIX obmactsx ¢ YUY€TOM CBOUX MHTEPECOB, CHOCO6HOCTCI71, )IOCTH)KCHHﬁ.

O6Ha}13f0ﬂlﬂﬁ MpEACTaBJICHUEM O COBPEMEHHOM HAaydHOW KapTHHE MHpA, JOCTIDKCHHSX HAYKH W TEXHUKH, apryMEHTHPOBAHHO BBIPAKAIOIIMI ITOHMMAaHWE 3HAYCHHS HAYKH B JKU3HU
Y ) Y > Y Y
POCCUNCKOTO 06III€CTBa, 00ecreueHnH ero 6€3OHaCHOCTI/I, TYMaHUTAapHOM, COLIUAJIbBHO-9KOHOMUYCCKOM pa3BUTUHN Poccun.

JleMoHCTpHUpYFONTHil HABBIKM KPUTHIECKOTO MBIIIJICHUS, ONIPECTICHUS JOCTOBEPHOH HAyIHOI HH(POpPMAIMY M KPUTHKH aHTHHAYYHBIX [IPECTaBICHUN.
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Pa?’BI/IBa}OIIII/Iﬁ n HpI/IMeHHIOHII/[ﬁ HaBbIKU HaGJ’IlOL[CHI/IH, HaKOIIUICHUA M CUCTCMaTHU3alluu (1)aKTOB, OCMBICJICHHUA OIIbITa B eCTeCTBeHHO-Hay‘IHOﬁ u I‘yMaHHTapHOﬁ obmactsax I1I03HaHus,
I/ICCHCL[OBaTeHI)CKOﬁ JACATCIBbHOCTU.

JuciuruimHa croco0cTByeT (OpMUPOBaHUIO U(PPOBOH (KIIFOUEBOI) KOMIETEHIINT

Kon Hudposas (kar04eBasi) KOMIETEHIUS
KK. 3. KpeaTuBHoe MblILIICHHE
KK. 4. Ynpaspienue nangopmanueii 1 JTaHHBIMHA
KK. 5. Kpurunueckoe MbliljieHue B IU(POBOIi cpesie
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2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUIIJIUHBI

2.1 O0beM TUCHUILIMHBI M BUABI Y4eOHOH padoThI

Bup y4eOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI 324
OCHOBHOE co/iep:KaHue 279
BT. 4.
TEOPETUIECKOE 00yUCHHE 102
PAKTUYECKUE 3aHSATHS 177
IIpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COlEePKaHHeE 25
BT. 4.
TEOPETHIECKOE 00yICHUE 8
NPAKTHYECKUE 3aHSATUS 17
IIpome:xyrounas arrecranus B popme
- nupPpepeHuMPOBAHHOIO 3a4eTa B 1 cemecTpe 2
- JK3aMeHa BO 2 cemecTpe 18
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2.2 TeMaTH4YeCKHUIl IUIAH U COJlePKAHNE YUeOHOM JUCIUILIHHBI
JI1.01 MaremaTuka

HaunmenoBaHue pasjeiioB u Copaepxanne yueOHOro MaTepuaJa (OCHOBHOE U NMPodeccHOHATbHO-OPHEHTHPOBAaHHOE), OBLeM 9Ac0B DopmupyemMble
TeM JadopaTopHble M MPAKTHYECKUE 3aHATHS, MPUKJIATHOI MOAYJIb (MPH HAJTUYMH) KOMIIETEHI[U U
1 2 3 4
1 cemectp 136 u.: T- 48 u., I13 -88 u. (Bxurouas [1IOC 16 u.: T- 8 u., 13 - 8)
ba3oBblilt MOYJIb ¢ PO eCcCHOHATBHO-OPUEHTHPOBAHHBIM COlEePKAHUEM
BBenenue IlpakTHYecKHne 3aHATHS 0/2 OK 03
CrapToBas JUarHoCTHKA - BXOJIHOM KOHTPOJIb 3HAHUH 110 MaTEMAaTHKE 2
PA3JEJ 1. AJirefpa 1 HaYaja MaTeMaTHYeCKOT0 aHAJIH3a 18 (3) /42 (4)
Tema 1.2 Cojaeprxanue yueOHOro MaTepuaJa 4/10 OK 01, OK
MHo:xecTBO 1. MHOXXeCTBO, onepariiy HaJi MHOJKECTBAMH M MX CBOMcTBa. Jlmarpammel Diiniepa — Benna. 2 02, OK 03, OK
JAEHCTBUTEILHBIX YHCed | 2, PanuoHanbuble  uyuciaa. OOBIKHOBEHHBIE W JECATHYHBIE APOOH, OECKOHEYHBIE 1 04, KK 3, KK
MEePUOANYECKHE TPOOH. 4,
3. JlelicTBUTENbHBIE YnciIa. PanyoHanbHbIe W UppanuoHalbHBIE Yncia. Apudmernueckue 1 KK'5
ONepalny ¢ JeHCTBUTENIbHBIMU YKciiaMy. [IponeHTshI
IIpakTnyeckue 3aHATHSA 10
1. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOI0 anmnapara Jyis pellieHus 3a1au. 4
2. [Ipumenenue apoOeli U MPOICHTOB AJIs PelICHUs] TPUKIIATHBIX 3a/1a4. 2
3. TlpubnmkEHHBIE BBIYHCICHHS, TPABWIIA OKPYIJICHHUS, NMPHUKUIKA W OIEHKAa pe3ysbTara 2
BBIYMCIICHUI
4. Pemienue 3a7a4 Ha MPOIICHTHI 2
Tema 1.3 Conep:kaHue y4eOHOT0 MaTepHUaja 4(1)/12(2) OK 01, OK 02,
PanuonanbHble 1. OcHOBHBIE METO/IbI PELICHUS LIEJBIX U IPOOHO-paIlMOHATIbHBIX YPABHEHUH U HEPABEHCTB. 1 OK 03, OK 04,
YPaBHEHHUS M HEPABEHCTBA | 2. MHOrowIeHsl OT OJHOM NEPEeMEHHOM. JlelleHne MHOTrO4IeHa Ha MHOTOUIEH C OCTaTKOM. 1 KK 3, KK 4,
Cucrembl JTHHEHHBIX Teopema besy KK'5
ypaBHeHud. MHorowiensl | Muoro4wieHsl ¢ neiapivMu Kodddurmenramu. Teopema Buera. K 9.6
3. Pemenue cucteM JIMHEHHBIX YypaBHEHHH. Marpuiia CHUCTEMbI JIMHEHHBIX ypaBHEHUH. 1 '
Onpenenurenbs MaTPUIBI 2X2, €10 TEOMETPUYECKHI CMBICT U CBOMCTBA
4. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE CoO/iep:KaHue. MeTobl pereHrue MPUKITaIHBIX 1
3a/1a4 C TOMOIIbIO CUCTEMbI JTMHEHHBIX YPaBHEHUH.
IIpakTuyeckue 3aHATHSA 12
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1. Pemmienne 1ebIX M APOOHO-pPAITMOHAIBHBIX YPABHCHUI U HEPABEHCTB. 2
2. JleneHue MHOTOWIEHA HA MHOTOWIEH ¢ ocTaTkoM. Teopema besy 2
3. HaxoxeHne 1enbix KOpHEH MHOTro4JIeHa. 2
4. BoluncneHnue onpeneiauTesnel BTOporo nopsiika; IpuMEeHEHUE ONPEIEIUTENS 1S pELICHUS 2
CUCTEMBI JINHEWHBIX YPABHEHUM.

5. IlpodeccnonaibHO-OPUEHTHPOBAHHOE COJep:KaHMe. PerieHue MpUKIAAHBIX 3a1ad C 2
MIOMOUIBIO CUCTEMBbI JINHEHHBIX YpaBHEHUN

KonTpoabHnasi padora 1 1o pazgeny «MHOXKECTBO IEUCTBUTEIbHBIX YUCEl. MHOTOUJICHBI. 2
PanmonasibHble ypaBHEeHHUs U HepaBeHCTBA. CHucTeMbl TMHEMHBIX YPAaBHEHUN»

Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 2/6 OK 02, OK 04
@yHKIUH ¥ TPAPUKH. 1. ®ynknus, crnocoObl 3amanus (yHkiuu. B3ammHo oOpatuble (Qynkuuu. Kommosunus 2 KK 4
Crenennasi pyHKuMs ¢ | pynkuuit. I'padux  GyHKUEE. DieMeHTapHbIe MpeoOpa3oBaHus rpaduKoB  (YHKIHIL.

IeJIBIM NMOKa3aTe1eM Ob6nacTh ompezneneHuss U MHOXKECTBO 3HaueHHH ¢yHkiuu. Hymu ¢ynkiuu. [IpomexyTtku
3HAKOIOCTOSIHCTBA.
Uérnbie u Heu€THble (yHKuuu. [lepmonnueckue Qynkumu. [TpoMexyTKM MOHOTOHHOCTH
¢bynkuuu. MakcuMyMBl M1 MUHHUMYMBI QyHKUMH. HaumOonblnee u HamMeHbIIee 3HAUCHHE
(GYHKIIUN Ha TPOMEKYTKE.
Jluneiinas, kBajipaTUyHasi U JAPOOHO-TMHENHHas (DYHKIMU. DIeMEHTapHOE UCCIICIOBAHHUE U
NoCTpoeHHe rpauKOB 3TUX QYHKIUN
IIpakTnyeckue 3aHATHSA 6
1. UccnenoBanue GpyHKIMNU HA MOHOTOHHOCTb. 2
2. UccnenoBanue GyHKIIMHM HA YETHOCTh, HEYETHOCTh, IEPUOANYHOCTD. 2
3. B3aumno o6partHble pynkuuu. Komnosunus ¢pynkuunit. I'paduk pyHkumn 1
4. MccnenoBaHue U MOCTPOEHUE rPpahuKOB 3TUX (HYHKIIMH 1
Tema 1.5 Coaep:xanue yueOHOro MaTepuasa 2/4
Crenens ¢ HeJbIM 1C 5
1OKA3ATe/TeM. E. TeHIC_IHB C LIEJIBIM [TOKA3aTEJIEM.
bunom HeroToHa CHHOM bIOTOHA e .
Crenennast GyHKIHs ¢ TereHHasi (YHKLHUS C HaTypaJbHBIM U LIeNbIM Moka3aTeneM. E€ cBoiicTBa u rpadux
HATYPaJbHLIM U HEJIBIM | [TpakTHYeCKHE 3aHATHS 4

nokasarejeM. Eé
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cBoiicTBa M rpadpuk 1. IIpeoOpazoBanue BEIpAXKEHUN COMEPKAIINX CTETICHUH C 1IETBIM ITOKa3aTeJIeM. 1
2. llpumenenne Ounoma HproTOHA K pemieHuIo 3a1a4 1
3. CrenenHast GyHKUUS C HATYPAJIHHBIM U LEJIBIM MTOKA3aTeIEM. 1
KonTpoabHas padora 2 no pazneny «Pynkuuu u rpaduxn. CreneHHass GyHKIUS C IETBIM 1
1oKa3aTeaem»
Tema 1.6 IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lePKAHME 2/2
Ilpumenenusi yHKIMA B | 1. [Ipumenenus  GyHKmmMi B 3ajadax  npo(eCCHOHATBHON  HAIPABICHHOCTH 2 OK 02, OK 04
3ajatax TEXHOJIOTHYECKOTO MPOhUIIs KK 4
npogeccHonaILHOH IpakTHYecKue 3aHATHSI [K 9.6
HANPaBJIEHHOCTH = =
alpaB.IeHHoc 1. Ilpumenenuss ¢yHkuuii B  3agayax  Npo(eCcCHOHAIBHOM  HANpaBIEHHOCTH 2
TeXHOJIOTHYeCKOro
TEXHOJIOTUYECKOTO MPOoduIIst
npogpuis
Tema 1.7 Coaep:xanue yueOHOro MaTepuaJa 2/2 OK 02, OK 04,
ApudMeTHYecKH KOPEHb KK 4
N-0i CTEICHM. 1. Apudpmerndecknii KOpeHb HATYPAILHOM CTETICHU M €r0 CBOMCTBA. 2
CaoiicTBa M rpauk KOpHS n-OM CTENeHU Kak (QYyHKIHMU OOpaTHOM CTENEHU C HAaTypajlbHBIM
MIOKa3aTeleM
IIpakTuyeckue 3aHATHA 2
1. IIpeoOpazoBaHMs YMCIOBBIX BBIPAKEHUH, COEPKALMX CTETIEHN U KOPHU 2
Tema 1.8 Coaep:xanue yueOHOro MaTepuasa 2/6 OK 02, OK
HppaumonaiabHbie 04,
ypaBHeHus! 1. MHWppammonanbHeie ypaBHEeHHS. (OCHOBHBIE METOJABI PEIICHHUS HPPAIMOHAIBHBIX 2
ypaBHEHMI. PaBHOCHIIbHBIE TIEPEXO0/Ibl B PELLICHUH UPPAlMOHATIBHBIX YpaBHEHUI
CaoiicTBa 1 rpauk KOpHS n-oil creneHu Kak (GyHKIMH 0OpaTHOW CTENEHU C HATypaJbHbIM
noKaszaresem
IIpakTuyeckue 3aHATHA 6
1. Pemienrie uppanoHagIbHbIX YpaBHEHUN 2
2. IlpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COJIEPIKAIIUX CTETICHN ¥ KOPHU 2
Konrtposabnasi paGora 3 mo paspeny «ApupmeTrueckuii KOpeHb N-0i CTENeHH. 2
HppanmoHansHbie YpaBHEHUS
PA3JIEJI 2 I'eomerpust 30(5) /42 (4)
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Tema 2.1
BBenenue B
CTepeoMeTPHI0

Conep:kanue y4yeOHOro MaTepuaa

4/10

1. OcHoBHBIE mnpoOCTpaHCTBEHHbIE (GUTYphl. [lOHATHS CTepeoMEeTpuH: TOYKa, NpsAMasi,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIE MpaBWiia H300paK€HUSI HAa PHUCYHKE IUIOCKOCTH,
NapajuieJbHbIX MPSIMBIX (OTPE3KOB), cepeauHbl oTpe3ka. [loHsTHsA: mnepecekarouuecs
IIJIOCKOCTH, MEPECEKANINECS MpsMas U IJIOCKOCTh; MOJYIPOCTPAHCTBO. MHOIOrpaHHUKH,
n300pakeHre MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIIECCTBUS U3 HUX.

CriocoObl 3aaHusi TPSAMBIX W IUIOCKOCTEH B mpoctpancTBe. OO03HAuCHHs TNPSAMBIX U
mockocteil. CeyeHusl.

CoiicTBa nepecevyeHuii NpAMbIX U MIockocTei. [locTpoenne ceuenuil B mupamuie, Kyoe mo
Tp€M TOoUKaM Ha péopax

CozaHne BBIHOCHBIX YEPTEXKEH U 3alKCh IAaroB MOCTPOEHUS

[loBTOpenne mmanuMeTpuu. TeopemMa O MNPONMOPLUOHANBHBIX OTpe3kax. IlomoOue
TpeyroJibHUKOB. Teopema Menenas. Pacu€rsl B ceueHHSX Ha BRIHOCHBIX uepTexax. Mcropus
pa3BUTHUS IUIAHUMETPUH U CTEPEOMETPHUH.

2. IlpodeccnonaibHO-OpHEHTHPOBAHHOE  cofep:kaHue. CrepeoMeTpHyecKue |
NPUKJIaJHbIC 331241, CBI3aHHBIC H300paKCHUEM TUPAMHU/IbI, TapaJuIesIeue1a

HpaKanecmle 3aHATHUSA

10

1. [lonsaTHA cTepeoMeTpUM: TOUKa, MpsMasi, IIIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE IpaBUiIa
n300pakeHUs] Ha PHUCYHKE IUJIOCKOCTH, MapajuleibHBIX NPSAMBIX (OTPE3KOB), CEpEeIUHBI
orpe3ka. [loHsaTHA: nepecekaromuecs MIOCKOCTH, MEPECEKAIOIUeEcs MpsiMas U INIOCKOCTh;
MIOJIYTIPOCTPAHCTBO MHororpaHHMKH, H300pakeHHe MNPOCTEHIINX MPOCTPAHCTBEHHBIX
(buryp, HeCylecTBYIOIHUX 00BEKTOB.

2. Pemenue 3aaayd 110 TCMcC «AKCHOMBI CTCPCOMCETPHUU U NICPBBIC CIICACTBUA U3 HUX»

3. 300paxeHne cedeHmi MUpaMuIbl, Ky0a u MPU3MBbI, KOTOPBIE MTPOXOJIAT Yepe3 ux peopa.

4. N3o0pakeHne mepeceueHus IMOJYyYeHHBIX IUIOCKocTed. PackpammBaHue MOCTPOEHHBIX
CE€YEHUM pa3HbIMU LBETaMU. MeTo1 ciie1oB 1Sl TOCTPOCHUSL CEUCHU I

5. Pemenue 3a1au Ha co3aHue BEIHOCHBIX YEPTEKEH M 3aMMCh MIArOB MOCTPOCHHS.

6. Pemenne 3amau mo Teme «Teopema o0 mpomopuUOHANBbHBIX oOTpe3kax. I[lomobue
TpeyrobHUKOB. Teopema MeHenas. PacuéTel B CEUEHHSIX Ha BBIHOCHBIX YEpTEXKax»

OK 04, OK 07
KK 3, I[IK 9.6

Tema 2.2
B3aumHoe pacnosioxkenue
NPSMBIX B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJa

2/6

1. BzaummHOE pacmoyioKeHHe TMPSAMBIX B TpocTpaHcTBe. CKpEHIMBAIOIIMECS TMPSMBIE.
[Ipu3Haky ckpemmBaromuxcs npsMeix. IlapannensHeie npsiMele B MPpOCTpaHCcTBE. TeopeMa o
CYILLIECTBOBAHUU U E€IUHCTBEHHOCTU NPSAMOM IMAapauIeNIbHOM JAaHHOM NPSIMOM, MPOXOIALIEH
yepe3 TOYKY MPOCTPAHCTBA M HE JIKAlled Ha JAHHOW mpsmoil. Jlemma o mepeceyeHuu

OK 02, OK
04,
KK 5
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napajuIebHbIX TPSIMBIX IJIOCKOCTHIO.

VY01 ¢ coHanpaBiIeHHBIMU CTOPOHAMU. YTOJI MEXY NPSMBIMHU.

[TapanmnensHOCTh TPEX MPSIMBIX. Teopema 0 TPEX mapaieIbHBIX MPSMBIX.

Teopema o ckpemuBaromuxcs npsambix. IlapamnensHoe mnpoektupoBanue. (OCHOBHbBIE
CBOICTBa MapajieIbHOrO MpoeKTHUpoBaHusl. M3o0paxenue pa3Hbix GUryp B mapajuieabHOM
npoekuui. LlenTpanbpHas mpoeKIusl.

IIpakTHYecKkne 3aHATHS 6
1. IapannenbHbie TpSIMbIE B IPOCTPAHCTBE. 2
2. 3ajaun Ha JI0KA3aTeJIbCTBO M MCCIEOBAHUE, CBA3aHHBIC C PACIOIOKEHUEM IPSMBIX B 2
MIPOCTPAHCTBE
3. U306paxenue pa3HbiX (GUTYp B MapallieIbHON MPOESKIUU. 2
Tema 2.3 Coaep:xkanue y4eO0HOro Marepmuasa 412
ITapa/ineIbHOCTE NPAMBIX | | [oHATHSA: HApPAUICIbHOCTh NPSAMOH M IUIOCKOCTH B IIPOCTPaHCTBE. IIpH3HAK 1 OK 02, OK 04

M IJIOCKOCTeH B NapaJuIeIbHOCTU NPSIMON M TI0CKOCTH. CBOMCTBA NapasuIeIbHOCTU IPSIMOM M INIOCKOCTH. KK'5

NpoCcTpaHcTBe 2. TloctpoeHue ceueHus, MPOXOJSIIET0 Yepe3 JaHHYI MPSIMYH) Ha YepTexe u 1
MApAJIIETBHOIO IPYTroM npsmMoil. Pacyér oTHOMIEHUH.
3. [IlapanmnenpHass mpoeKius, NpPUMEHEHHE JUIsi TOCTPOCHHsSI CEYeHHH Kyba u 1
napaenenunena. CBOWCTBa mapajviesienumeia u PU3MBbI.
4. TlapamnensHble TIOCKOCTU. [IpHM3HAKKM MapajuienbHOCTH ABYX IUIockocTei. Teopema o 1
MapajyieIbHOCTH M €MHCTBEHHOCTH IIOCKOCTH, TIPOXOJIIEH dYepe3 TOuYKy, He
MpUHAJICKANTYI0 JaHHOW IUIOCKOCTH W cieAcTBUs W3 He€. CBolicTBa mapaielbHBIX
IUIOCKOCTEH: O TapayIeIbHOCTH TPSMBIX IEPECEYCHUsT TpPHU TEPEeCeUeHUH BYX
napajuleNbHBIX TUIOCKOCTEH TpeTheil; 00 OTpe3Kax MapaljieNbHBIX MPSIMBIX, 3aKIIOYEHHBIX
MEXy MapalIeIbHBIMUA TUIOCKOCTSIMH; O TIEPECEUCHHH MPSIMOM ¢ ABYMS MapaielTbHBIMU
MJIOCKOCTSIMU
IIpakTnyeckune 3aHATHSA 2
1. PemieHue reoMeTpHUECKHUX 3a/ladydl Ha BBIYMCIEHHUE U JIOKA3aTE€NbCTBO, CBSI3aHHBIE C 2
MapajuIeIbHOCTHIO IPSMBIX M IDIOCKOCTEH B MPOCTPAHCTBE

Tema 2.4 Coaeprxanue yueOHOro MaTepuaa 8/6 OK 01, OK 02,
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IepneHAUKYJIAPHOCTH
NPAMBIX U IIOCKOCTel
B IIPOCTPAHCTBe

1. TloBropenue: Teopema Iludaropa Ha TITOCKOCTH, TPUTOHOMETPHUS MPSIMOYTOJIBLHOTO
TpeyroibHuka. CBolcTBa Ky0a M NpsSMOYrOJbHOIO Mapajuieienunena. Beluucinenue UIMH
OTPE3KOB B KyOe W MpsSMOYrojbHOM Hapasuienenunene. [lepneHAUKyIsIpHOCTh MPsIMOU U
IJIOCKOCTH. [IpM3HaK NEepHEeHIUKYISIPHOCTH IpsAMOM M INIOCKOCTH. Teopema o
CYILLIECTBOBAHUM M E€IUHCTBEHHOCTU NPSMOM, MPOXOIAUIEH uepe3 TOUKY IPOCTPAaHCTBA U
MEPICHANKYISIPHOMN K MIOCKOCTH.

OK 03, OK 04,
OK 06,
KK 3, KK 4,
KK'5
I1K 9.6

2. IInockocTy M NEpHEeHAMKYISIPHbIE UM INpsMas B MHOrorpaHHukax. IlepneHnukynsap u 2
HakJIoHHad. [TocTpoeHre neprnesuKyspa U3 TOYKU Ha NPSIMYIO.
3. Teopema o Tpéx mnepneHaAMKyIsApax (mpsMas ©  oOparHas). Yrol MEKIy 2
CKPEIUMBAOIIUMUCA NpAMBIMU. [IOMCK NEpHEHIUKYIAPHBIX MPAMBIX C  ITOMOIIBIO
MEPIEHIUKYISPHBIX IUIOCKOCTEH.
OpToroHajibHOE IPOEKTUPOBAHUE.
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/leP:KAHME:
4. CummeTpusi B IPOCTPAHCTBE OTHOCHUTEIBHO IIJIOCKOCTH B 3a/la4yax TEXHUYECKOTO 1
npodpwmia.  IlmockocT cuMMeTpuil B MHOrorpaHHukax. lIpu3Hak neprneHauKysIsipHOCTH
MPSIMOM U TUIOCKOCTH KaK CJIEZCTBUE CHUMMETPHH.
5. IIpaBuiibHBIE MHOTOI'PaHHUKH B 33/1a4ax TeXHHUYecKoro npoduis. Pacuér paccrosHuit ot 1
TOYKH 10 TUIOCKOCTH. CrIOCOOBI OMYCTHTh MEPIEHIUKYISPBI: CUMMETPHS, CIBUT TOYKH TI0
napajuieabHON npsMoi. CIBUT MO HENapauieabHON MPSIMON, U3MEHEHUE PACCTOSHUN
IIpakTnyeckne 3aHATHSA 6
1. TlepneHaUKYIAPHOCTh MPSIMOM U TUIOCKOCTH. [Ipu3HaK NepneHauKyIsIpHOCTH MPSIMOM U 1
IJI0CKOCTH
2. Pemmenwne 3amad mo teme «lleprieHaUKYIISIp U HAKIIOHHAS 1
3. Pemmenne 3amau o Teme «Teopema o TpEX MepHeHIUKYIISIPax» 1
4. Tloctpoenue ceueHuil KyOa, TNpPU3MBI, NPABUIBHOM MNHUpPaMHUABI C TOMOIIBIO 1
OpPTOTOHAJILHOM MPOEKIIMH.
9. IlpodeccnonaibHO-OpUEHTHPOBAHHOE co/iep:kaHMe. Pacy€r paccTOsIHMIT OT TOYKH 10 2
wiockoctd. CrocoObl  OMYCTUTh NEPHEHAMKYISAPBI: CHUMMETPHs, CABHI TOYKH IO
napajuieabHO npsiMoid. CIBUT 10 HENMapaJJIEIbHON MPSMON, N3MEHEHHE PACCTOSTHUN

Tema 2.5 Conep:xaHue yueOHOro MaTepuasa 4/6
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Yribl 1 paccTosTHUS

1. TloBTOpeHMe: yroa Mexay HpsMBIMH Ha IJIOCKOCTH, TPUTOHOMETPHUS B NPOU3BOJILHOM
TPEYrOJIbHUKE, TeopeMa KOCUHYCOB. [loBTOpeHue: yrom Mexay CKpEIMBaIOLUMUCA
MPSIMBIMU B IIPOCTpAaHCTBE. ['eoMeTprueckre MeToAbl BEIUUCIECHUS yIia MEXIY NPSIMbIMUA B
MHOToOrpaHHukax. JIByrpanusiii yroy. CBOMCTBO JMHEWHBIX YIJIOB JBYIPAHHOTO YIJIA.
[lepnengukynspusle 1uiockocTu. CBOWMCTBAa B3aMMHO MEPIEHAUKYISPHBIX IJIOCKOCTEM.
[Ipu3Hak nNEepHNEeHAUKYJISPHOCTH IUIOCKOCTEHW; TeopeMa O IMpsIMOM IepecedeHus IBYX
IJIOCKOCTEN MEPIEeHIUKYISPHBIX TPEThel IUIOCKOCTH. [IpsMOyronbpHbI mapasuiesenumnen;
KyO; M3MEpEHHUs, CBOMCTBa IpPSMOYIOJBHOIO Mapauienenunena. Teopema o JuaroHaiu
IPSMOYTOJIBHOTO —Iapajuienenunena u ciaeacrsue wu3 He€. CTepeoMeTpUUecKHe W
MPUKJIAJHbIE 3aJa4M, CBA3AHHBIE CO B3aMMHBIM PACIOJIOKEHHEM HPSIMBIX M IIOCKOCTH.
IloBTOpEeHME: CKpEIUBAIOIIMECS IIPsIMbIC, MapaJUIC/IbHbIE IUIOCKOCTH B CTaHAAPTHBIX
MHoOrorpaHHukax. lIlapa mnapamienbHbIX TIUIOCKOCTEH HA CKPEUIMBAIOIIMXCS IPAMBIX,
paccTosiHue MEXJy CKPEIMBAIOIIMMUCA MHPSIMBIMU B MPOCThIX cuUTyauusx. OmnyckaHue
MEePIEHIUKYISIPOB, BBIYHMCICHUE PACCTOSHMM OT TOYKM A0 TOYKH; IPSAMOM; IJIOCKOCTH.
Beluncnenne  pacCTOSHMM  MEXKIY  CKPCIIMBAIOLIMMUCSA  IPSAMBIMH  C  IIOMOUIBIO
MEePHIEHIUKYISIPHON TJIOCKOCTU. TpEXTpaHHBIA yroyi, HEpaBEHCTBA ISl TPEXTPAHHBIX YIJIOB.
Teopema Iludaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsi TPEXTPAHHOTO yria. DIEMEHTHI
chepruecKoil reOMEeTpUH: Te0Ie3NUeCKHEe JMHUH Ha 3eMie

IlpakTHyeckue 3aHATUSA

1. JIByrpannslii yrou. [Ipu3Hak neprneHIuKyIsspHOCTH IUIOCKOCTEH.

2. IIpssMOyTOJIbHBIN Napaenenuney

3. IlpodeccnoHa/ibHO-OPHEHTHPOBAHHOE  cojep:kaHue. CrepeoMeTpuyecKkue H
IMPUKJIAAHBIC 3a/1a491, CBA3AHHLIC CO B3aMMHBIM PACIIOJOXKCHUCM pr[MOﬁ " IIJIOCKOCTH.

NINIDN O

OK 01, OK 02,
OK 03, OK 04,
OK 06,
KK 3, KK 4,
KK 5
K 9.6

Tema 2.6
MHOrorpaHHUKHU

Conep:xanue yueOHOro MaTepuaJa

6/8

1. CucremaTtu3zanus 3HaHui: MHOrorpaHHuk u ero sneMmeHTol. [lupamuaa. Buael nupamu.
IIpaBunbHas nupamupa. IIpusma. Ilpsamas u HaknonHas npusmsl. [IpaBuiibHas mpusma.
[Ipsmoii  mapamnenenunen, NOpsAMOYTOJbHBIA — Mapamjenenunen, Ky0.  Beimykibie
MHororpanHuku. Teopema Diinepa. [IpaBunpHbIe U IOJIyNIpaBUIIbHBIE MHOTOTPAHHUKH.

IMpakTuyeckue 3aHATHSA

1. Ilupamua. Bunel nupamua. [IpaBuiibHas nupamua.

2. Ilpusma. IIpsmas u HaksioHHAs npusMsl. [IpaBuibHas npusma

3. IpsiMoii mapaenenure, MpsiMOyToJIbHBIHN Mapajuieenunes, Kyo

N[ NP~

OK 01, OK 02,
OK 04, OK 06
KK 3

Tema 2.7
BekTopsl B npocTpaHcTBe

ConeprxaHue y4eGHOro MaTepuaJia

2/4

1. Ilousarue BCKTOpa Ha INIJIOCKOCTH W B IIPOCTPAHCTBC. CYMMa U Pa3sHOCTb BCKTOPOB,

OK 01, OK 02,
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MPaBUJIO TIApaAIJIENICITUIIEIa, YMHOKEHHE BEKTOpa Ha YHUCII0, Pa3JI0KEHNE BEKTOpa 1Mo 0a3ucy OK 04, OK 06,
TpEX BEKTOPOB, HE JIEXKALIUX B OJHOW MIockocTu. CKalsipHOE MPOU3BEAECHUE, BBIUNCICHHE OK 07
yrjia MeXIy BEKTOpaMH B ripocTpaHcTie. [Ipocrteitimme 3axaun ¢ BEKTOpaMH. KK 3
2. IIpodeccnonaTIbLHO-OPHEHTHPOBAHHOE co/lep:kaHue. lcTopus pa3BUTHS CTEPEOMETPUU 1 I1K 9.6
KaK HayKH U e€ poJib B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN
IIpakTHyeckue 3aHATHA 4
1. CymMa u pa3HOCTb BEKTOPOB, IPaBUJIO MapauleIenuIela, yMHOKEHHE BEKTOPA Ha YUCIIO, 2
pasiokeHue BEeKTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJHOM IIIOCKOCTH.
KonTtpouabHnas pa6ora 4 no reme «BekTopbl B IpoCTPaHCTBE» 2
JuddepeHupoBaHHbIN 3a4eT 2
Hroro 3a 1 cemecTp 136
48(8)/88(8)
2 cemectp Bcero 4.: 188 T- 62 u., I13 — 108 4., ITA — 18 4. (Bkarouas IIOC 9
4.: T-04, I3-9)
Paznen 3. AJredpa u HayajIa MaTeMaTHYECKOT0 aHAJIH3a 28 (0) /66 (7)
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 212
IHoka3zarenbHass pyHKUMS.
MokazaTeabHbIe 1. Crenenp ¢ panmoHalbHBIM TOKasaTeneM U e€ cBoiicTBa. IlokasarenpHas QyHkums, eé 2 OK 03, OK 04
ypaBHeHus1 cBoiictBa W Tpaduk. Mcmonb3oBanue rpaduka GYHKUUM JUISL pELIeHHUs YypaBHEHUH.
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI TOKA3aTEIbHBIX YpaBHEHUI
ITokazarenbpHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHMS] I0KA3aTEIbHBIX YPaBHEHUN
IIpakTnyeckue 3aHATHSA 2
1. Pemienne noka3aTenbHbIX YpaBHEHUN 2
Tema 3.2 Coaep:xanue yueOHOro MaTepuasa 2/6
Jlorapudpmuueckas
dyHKIHSL. 1. Jlorapudgm umcna. CpoiictBa norapucma. [leciTUUHbIE W HATypajbHBIE JIOTapU(MBI. 2 OK 01, OK 02,
Jlorapugmuueckue IIpeoOpa3oBanue BbIpaXEHUH, coaepkamux jgorapudmsl. Jlorapupmuueckas ¢yHkuus, eé OK 04, OK 07
ypaBHeHHsI cBoiicTBa u rpa¢uk. Mcnonb3oBanue rpaduka GyHKINUY Ui pelIeHUs] ypaBHEHUH. KK 3, KK4,
Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEIIEHUS JIOTapu(PMUUECKUX YPAaBHEHHIH. KK 5
PaBHOCHIIbHBIE MIEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUI
IIpakTuyeckue 3aHATHA 6
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1. [IpeoOpazoBanue BBIpAXEHUH, COIEPKAIINX JOTAPUPMEI. 2
2. Pemenne norapuMUYeCKHX ypaBHEHUIH 2
3. Jlorapudmuueckas ¢pynkuus, e€ cBoricTBa u rpaduk. Mcnonp3oBanue rpadpuka QyHKIUU 2
IUIsl peLIeHUs] ypaBHEHUH.
Tema 3.3 Coaep:xaHue yueOHOIro MaTepuaJia 2/8

HppanmnonajbHbie,

ToKa3aTeaLHbIe W 1. OcHOBHBIE METONBI pEIICHUS II0KA3aTENbHBIX M JIOTApU(PMUYCCKUX HEPABEHCTB. 2 OK 02, OK 04,

norapupMmuecKe OCHOBHbIE METOJBl PEIIEHUS HPPALUOHAIBHBIX HEPAaBEHCTB. Fpa(bnquecmxle METO/BI OK 05

HepaBeHcTBa peLeHNs HPPALMOHAJIBHBIX, [T0OKA3aTEIbHBIX U JIOrapu(PMUUECKUX YPaBHEHUH U HEPAaBEHCTB
IIpakTHYeckne 3aHATHS 8
1. Pemenne uppanroHaaIbHBIX HEPABEHCTB 2
2. Pemennie moxka3aTelbHBIX HEPABEHCTB 2
3. Pemenne norapumMuuecKux HEpaBEHCTB 2
Konrposabnass pabdora S 1o Tteme «ppanyonanbHble, IOKa3aTelbHbIE U 2
norapupMUUECKue HEPaBEHCTBAY
Tema 3.4 Coaep:xanue y4eOHOro MaTepuasa 2/8
Tpuronomerpuyeckue 1. TpuroHomerpuueckass OKpPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX (QYHKIUIL 2 OK 02, OK 04,
BBIPAKCHUS U YPABHEHHUHA | yycioBoro aprymeHTa. CHHYC, KOCHHYC, TaHT€HC M KOTAHTE€HC YHCJIOBOTO apryMeHTa. OK 05

OcHoBHbIE TpuUroHoMeTpuueckue ¢opmynsl. [IpeobpazoBaHue TPUTOHOMETPUUYECKUX
BBIpaXXEHUI. ApPKCHUHYC, apKKOCMHYC M apKTaHTE€HC YHCIOBOro apryMmeHrta. Pemenue
TPUTOHOMETPUUYECKUX ypaBHEHUHN
IIpakTnyeckne 3aHATHSA 8
1. Onpenenenye TPUrOHOMETPUUECKUX (PYHKIUI YHCIOBOTO apryMEHTa. 2
2. Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO apryMEHTa 2
3. OcHoBHBIE TpUTOHOMETpUYEcKHe ¢opmynbl. [IpeobpazoBaHrne TPUTOHOMETPUIECKHUX 2
BBIPAKCHUI
4. ApKcMHyC, apKKOCHMHYC W  apKTaHI'€HC YHCJIOBOrOo  aprymeHTta. Perienue 2

TPUTOHOMETPUYECKUX YPABHEHHUU
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Tema 3.5 Conep:xaHue yueOHOro MaTepuasa 214
I'papuxn Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpadUKH. 2
TPUTOHOMETPHECKHX OT00Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUH C TOMOLIbI0 TPUTOHOMETPHYECKOM
byHKImii. OKPY>KHOCTH.
Tpuronomerpuyeckue IIpakTnyeckue 3aHATHSA 4
HEpaBeHeTba Pemenuie TpUroHOMeTpHUUECKUX HEPABEHCTB 4
Tema 3.6 Coaep:xxaHue yueOHOro MaTepuaJia 2/6
MocaexoBaTeIbHOCTH U
nporpeccun 1. TlocnenoBaTesnbHOCTH, CIOCOOBI 3aJaHMs IOCIENOBATEIbHOCTEH. MOHOTOHHBIE U 2 OK 01, OK 02,
OTpaHUYCHHBIE TTOCJIEA0BATEILHOCTH. OK 03, OK 04,
MeTtoa MaTeMaTu4ecKol HHIYKITHH. OK 06,
ApudmeTrnueckas W TreoMeTpuyeckas — mporpeccu.  beckoHedHO — yObIBaroIas KK 3, KK 4,
reomerpuueckas nporpeccus. CymMMa O€CKOHEYHO  YyOBIBAalOIIEH TI'€OMETPUUYECKOM KK 5
MIPOrPECCHUH. K 9.6
NcTopus anannsza 0ECKOHEYHO MaJIbIX.
JIuHeNHbIN ¥ SKCIOHEHIMANIbHBINA pocT. Yncio e. @opmysia CIOKHBIX IPOLIEHTOB.
IIpakTHYeckne 3aHATHS 6
1. IloclienoBaTeNbHOCTH, CHOCOOBI 3aJaHMs IIOCICAOBATCALHOCTEH. MOHOTOHHEIE H 2
OrpaHHYEHHbBIC OCIIEI0BATEIBHOCTH
2. Apudmernyeckas U TreoMeTpuueckas Tmporpeccuu. beckoHedHO — yObIBaroIas 2
reomerpuueckass mporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKOU
MIPOTrPECCHH.
3. [IpodeccuoHaILHO-OPHEHTHPOBAHHOE ColepkaHue. VIcriob30BaHue MPOTPECCHH IS 2
pelIeHUs] pealIbHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
Tema 3.7 Coaep:xkaHue y4e0HOT0 MaTepuaja 2/8
HenpeprbiBHble QyHKIMH. | 1. HenpepsiBHble (GYHKIIMM M HX CBOiCTBA. Touyka pa3pbiBa. ACHMITOTHI TPAa(UKOB 2 OK 02, OK 03,
Ipoussoauas ¢bynkuuit. CBoiicTBa QyHKIMI HEMPEPBIBHBIX HAa OTPE3KE OK 04, OK 05,
Meron WHTEpBaJIOB Ui pELICHUs HEpaBeHCTB. IIpuMmeHeHue CBOMCTB HENPEPBIBHBIX KK 4
GyHKIUH 1715 peleHus 3a1a4
[lepBas u BTOpas mpousBoAHbIe GyHKIMH. OTpeneneHne, TeOMETPUICCKUNA U (PU3NUECKUA
CMBICIT TPOU3BOIHOM
[IpouzBoaHbIe dneMeHTapHbIX (PyHKIUH. [Ipon3BOAHAS CyMMBI, TPOU3BEICHUSI, YACTHOTO U
KOMITO3UIIUHU (yHKITHA
YpaBHeHHe KacaTenbHOU K rpaduKy G YHKIUH.
IIpakTnyeckue 3aHATHSA 8
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1. MeTon WHTEpPBAJIOB I PEIICHUS HEpaBeHCTB. [IprMeHEeHWE CBOWMCTB HENMPEPBIBHBIX
GyHKUMH 1715 pelieHus 3a/1a4

2. IlepBas u BTOpas mpousBoAHbIe PyHKIMU. OnpeneneHrne, reOMeTpUIECKUi U (PU3NIECKUI
CMBICJI IPOU3BOIHOU

3. IlpousBoaHbIe 37eMeHTapHbBIX (yHKIUH. [Ipon3BoIHAS CYMMBI, IPOU3BEICHUS, YACTHOTO
Y KOMIO3UIMH (DYHKIIUH.

4. YpaBHEHHE KacaTelbHOU K Tpaduky QyHKIUN.

Tema 3.8
HccaenoBanue pyHkuum ¢
MOMOIILI0 TPOU3BOIHOM

Conep:kanue y4eOHOro MaTepuaa

2/4

1. [Ipumenenue NPoOU3BOAHON K HCCIEAOBAHNIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenne HanOoIbIIero ¥ HAaMMEHBIIIETO 3HAYSHUS HETIPEPHIBHOW (DYHKIIMU HA OTPE3KeE.
[IpuMeHeHne MpON3BOIHOM 1JIs1 HAXO0KICHUS HAWJTYYLIEro PElIeHUs B IPUKIIAHBIX 3a/1a4ax,
IUIsL OTIPENICNICHUSI CKOPOCTH M YCKOPEHHUs IpoIiecca, 3a1aHHOro (HOpMyJIold WiH TpaduKOM.
Kommnosumust  dynkiuii. ['eomerpuueckue o0Opa3bl ypaBHEHHMM U HEPaBEHCTB Ha
KOOPJAMHATHOW INIOCKOCTH

HpaKanecmle 3aHATHUSA

1. Uccnenoanne (GyHKIMM HAa MOHOTOHHOCTB, HKCTPEMYM, HamOOJbIee W HauMEHBIIee
3HAYCHHUE

2. IlpumeHeHue TPOU3BOJHOM A HAXOXKJEHHsS HAMIY4IIero pelleHUs B INPUKIIAJHBIX
3a7avax, /Uil ONpPEAETICHUS CKOPOCTH M YCKOPEHHsI IpoIlecca, 3aJaHHOro (GpopMyIoN HIIH
rpaduKoM.

OK 02, OK 04,
OK 03, OK 05,
KK 3
KK 4

Tema 3.9
IlepBooOpa3nas n
HHTerpaJj

Conep:xaHue y4eOHOro MaTepuaJia

2/8

1. TlepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3Hbie 31eMEHTAPHBIX
¢ynkuuit. IlpaBuna HaxoxaeHuss nepBooOpaszHbIX. MHTerpan. I'eomerpuueckuii cMbicia
uHTerpasia. Berancnenue omnpenenéHHoro uHTerpaia mno ¢opmyne Hpiorona—Jleitbnwuia.
[IpumeHenne wuHTErpana Uil HaxXOXACHUS IUIOMIAZed Tockux ¢uryp u  00BEMOB
reoMerpuueckux  Ten.  Ilpumepst  pemeHuit  auddepeHuuaTbHBIX  ypaBHEHHIL.
MaremaTHueckoe MOJAETUPOBAaHHE pealIbHBIX MPOIIECCOB C MOMOIIBI0 AU depeHnanbHbIX
YpaBHEHUI

IIpakTuyeckue 3aHATHS

1. Beruncienne HeONpeAeIeHHOTO HHTEeTpaia

OK 02, OK 04,
OK 03, OK 05,
KK 3
KK 4
I1K 9.6

24




2. Beruucnenue onpeaeneHHoro uHTerpana mno Gopmyine Herotona-Jleiionuna 2
3. Beraucnenue miomaaei miockux Guryp u 00eMMOB Tel 2
4. IlpodeccuoHaNBLHO-OPHEHTHPOBAHHOE coep:KaHne. MaTeMaTHUeCKOe MOICITMPOBAHNE 2
peabHbIX MIPOLIECCOB C MOMOILBIO AU (PepeHIHaNbHbIX YPABHEHUI
Tema 3.10 Coaeprxanue yueOHOro MaTepuasa 2/4
KommiexkcHble yucia
1. KowmmuiekcHble umcna. AnreOpanyeckass M TpPUTOHOMETpUYecKas (HOPMBI 3alUCH 2 OK 02, OK 04,
KOMIUIGKCHOTO  4YHciia.  ApupMETHYECKHE Omepalud C  KOMIUIEKCHBIMA — YHUCJIaMH. OK 05
N300pakeHre KOMIUJIEKCHBIX YHCEN Ha KOOpIMHATHOM miockoctH. Popmymna Myaspa. I1K 9.6
KopHu n-oif crenmeHM M3 KOMIUIEKCHOTO uucia. IIpuMeHeHne KOMIUIEKCHBIX YHUCeN AJIs
pemeHust pU3MIECKUX U TEOMETPUIECKUX 3a/1a9
IIpakTnyeckune 3aHATHA 4
1. Apudmernueckue omnepanuy ¢ KOMIUICKCHBIMH 4YuclaMu. M300paxeHne KOMIUIEKCHBIX 1
qucel Ha KOOPIAMHATHOM IIIOCKOCTH.
2. IlpodeccnoHa/IbHO-OPHEHTHPOBAHHOE co/iep:kaHue. [IpuMeHeHHEe KOMIUIEKCHBIX 1
qHcen Ui peuleHns GU3NYECKUX M TeOMETPHUECKUX 3a/1a4 B TEXHHUYECKOH cdepe
3. ®opmyna Myaspa. Kopau n-oii crenenn u3 KOMIIEKCHOTO YHUCIIA. 2
Tema 3.11 Coaep:xanue y1eOHOro MaTepuasa 2/2
HartypaJjbHble u nesbie
yuciaa 1. HarypanbHble u nenble uncina. I[lpumeHenne npu3HakoB geaumocTH nenbix uucen, HOJ u 2 OK 02, OK 04,
HOK, octatkoB 1o MofyJo, aroputma EBkinjia f1is penieHust 3a1a4 B IeJIbIX Yuciaax OK 05
IIpakTnyeckne 3aHATHSA 2
1. IIpumenenue npusHakoB aenuMoct 1enbix yruces, HOJ u HOK, octaTkoB 1o moayiio, 2
anroput™Ma EBKinza /Ui penieHus 3ajad B LeJbIX Yyhciaax
Tema 3.12 Coaep:xanue yueOHOIro MaTepuaa 4/4
CucreMbl pallMOHANBHBI3, | 1. CucTeMa M COBOKYIIHOCTh YPaBHEHMid. PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBICIIEICTBHS. 4 OK 01, OK 02,
HppanoHaTbHBIX, OCHOBHBIE METO/BI PEHICHUSI CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX, UPPALHOHAIBHBIX, OK 03, OK 04,
NOKa3aTCILHBIX H MoKa3aTeIbHBIX M JiorapumMuyeckux ypaBHeHMH. [IpuMeHeHHMe ypaBHEHUH, cHCTEM U OK 05, OK 06,
J0rapH(pMIIeCKuX HEPAaBEHCTB K PEUICHUI0 MaTeMaTUYeCKUX 3ajiau U 3aJad U3 pa3iIu4HbIX oOyiacTeil HaAyKu U KK 3, KK 4,
ypaHeHui peanbHOM JKU3HU, UHTEPIIPETALUs ITOJYYEHHBIX PE3YJIHTATOB KK 5
IIpakTHyeckue 3aHATHA 4 1K 9.6
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1. Pemienue cucTeM M COBOKYITHOCTEH pallMOHAIBHBIX, HPPAIIMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHHM.

2. llpodeccnoHaIbHO-OPHEHTHPOBAHHOE coiep:kaHue. [IprMeHeHne ypaBHEHUH, CHCTEM 2
Y HEPaBEHCTB K PEUICHUI0 MaTEMAaTUYECKUX 3aa4y U 3a7a4 U3 Pa3InYHbIX 001acTeil HAyKu U
peasIbHOM JKU3HH, MHTEPIIPETALMsI TOJTYYSHHBIX PE3yJIbTaTOB
Tema 3.13 Coaep:xaHue yueOHOro MaTepuaJa 212
3agaum ¢ napameTpamMu
1. PanuonanbHble,  UppalMOHANbHBIC,  IIOKa3aTENbHbBIC,  JOrapuPMHUUECKue | 2 OK 01, OK 03
TPUTOHOMETPHYECKHE YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C [TapaMeTpaMu.
IIpakTHYeckne 3aHATHS 2
2. [loctpoeHue u uccneqoBaHUe MaTEMAaTUUECKUX MOJIeNIel peajbHbIX CUTYAIlHi ¢ TOMOIIBIO 2
YPaBHEHUH, CUCTEM YPAaBHEHUHN U HEPABEHCTB C IIapaMeTPaMHU
Paznen 4. I'eomeTpust 12 (0) /18 (2)
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia 214
AHaTUTHYECKAs 1. TloBTOpenue: KOOpPAWMHATHI BEKTOpA Ha IUIOCKOCTH M B MPOCTPAHCTBE, CKAaJISPHOE 2 OK 02, OK 04,
reomMeTpus IIPOU3BEICHAE BEKTOPOB, BEIYMCIICHHUE yIila MEKy BEKTOPAMHU B IIPOCTPAHCTBE. Y PAaBHEHHE OK 03, OK 05
MpsIMON, TPOXOZAIIe dYepe3 IBE TOYKU. YPaBHEHHE IUIOCKOCTH, HOpMajb, YpaBHEHUE
IUIOCKOCTH B OTpe3kax. BekTtopHoe mnpousBencHue. JIMHEHbIE HEPaBEHCTBA, JUHEWHOE
IpOrpaMMHpOBaHUE. AHAIUTUYECKHE METOAbl pacuéTa yrija MexAy NpsSMbIMH U
IUIOCKOCTSIMU B MHOTrorpaHHukax. @®opmMyna paccTOSHUS OT TOYKHM JI0 IUIOCKOCTH B
KoopanHaTax. HaxokJeHue paccTOSIHMHA OT TOYKM JIO IUIOCKOCTH B KyOe M IMpaBHIJIBHOMN
upamuie
IIpakTnyeckune 3aHATHSA 4
1. YpaBHeHue npsiMOH, MPOXOJAIIEH Yepe3 JIBE TOUKH. YpaBHEHHE IJIOCKOCTH, HOpMalb, 1
YpaBHEHHUE IUNIOCKOCTH B OTPE3Kax.
2. AHanuTH4ecKMe METOIbl pacyéra yria MexXJIy HpsIMbIMH U IIJIOCKOCTSMHU B 1
MHororpaniHukax. @®opmymna paccTOSHHSI OT TOYKHM JI0 IUIOCKOCTH B KOOpAMHATaX.
HaxoxaeHue paccTosiHUIM OT TOYKH /10 TUNIOCKOCTH B KyO€ U MPaBMJIbHON MHpaMuU]
KonTtposbHasi pa6ora 6 mno reMe «AHAJTUTHYECKAs] TeOMETPHU» 2
Tema 4.2 Conep:xanue yueOHOro MaTepuaJa 4/4
Oonem 1. O6Bém Tena. OO6BEM NPAMOYTONBHOTO Napaienenunena. 3aaadl o0 yJBOCHUU Kyba, o 4 OK 01, OK 02,
MHOrorpaHHuKa KBaJpartype KyOa; o Tpuceknuu yria. CTepeoMeTpudecKue 3aaaqn, CBI3aHHbIE C 00bEMOM OK 03, OK 04,
IpsIMOYTOJIBHOTO mapajuienenunena. IlpuknanHele 3agaud, CBsI3aHHBIE C  BBIYHUCICHHEM OK 05,
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00béMa mpsMOyTOIbHOTO Mapajuienenunenaa. O0sEM npsmMoit mpusmel. CTepeoMeTprUIECKre
3a/lauM, CBSI3aHHBIE C BBIYMCIEHHEM OO0BEMOB mpsiMoi mnpusMmbl. IlpuknanHeie 3amauw,
CBS3aHHbIE C OOBEMOM MpsAMOl mpu3Mbl. Bbruncienne oO0BEMOB Ten € MOMOUIBIO
ornpenenéHHoro uHTErpana. O0bEM HAKIOHHOM mTpu3Mbl, nupamuabl. @opmyna ob6bEma
nupamuibl. OTHOIIEHHE 00bEMOB Mupamuja ¢ oommmM yriioM. CtepeoMeTpryuecKue 3a1ay,
CBA3aHHBIC C 06’béMaMI/I HaKJIOHHOM IMPpU3MBbI, MAPAMUIBI. HpI/IKJIaI[HBIe 3agadyu II0 TEMC
«O0BEMBI TEN», CBA3aHHBIE C O0BEMOM HAKIOHHOW Mpu3MbI, nupamuibl. [Ipumenenue
00BEMOB. BerunciieHne paccTosiHUs 10 TIIOCKOCTH

I[MpakTuyeckue 3aHATHS

1. O6béMm mnpsmoit mpu3Mmbl. CTepeoMETpUYECKUE 3aJadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB npsiMoii ipu3Mel. [IpuKianHble 3a1a4u, CBsI3aHHbIE C 00BEMOM IIPSIMON TPU3MBL.

2. O0BEM HaKIIOHHOW TPU3MBI, TUpaMuabl. Popmyiia 00bEMa MUPaAMHU/IBL.

3. IlpodeccnonaibHO-OpUEHTHPOBAHHOE cojAep:kanue. [IpuknaaHpie 3amadul MO TeMe
«OO0BEMBI TeN», CBsI3aHHBIE C O0BEMOM HAKJIOHHOM Mpu3Mbl, nupamuiabl. [IpuMenenue
00BbEMOB. Brruncnenue paccTosHUS 0 MIIOCKOCTH

KK 3,KK5
1K 9.6

Tema 4.3
Tesa BpameHust

Conep:xanue yueOHOro MaTepuaJa

2/6

1. [unuuapuueckas MOBEPXHOCTh, 00pa3yrole HUINHAPUYECKON nmoBepxHocTu Lmnuunp.
IIpsmoii kpyroso# nununap. ITnomane nosepxnoctu nunuHApa. KoHnueckas MoBepXHOCTD,
oOpasyromme KOHWYecKoH moBepxHOCTH. Konyc. CeueHne KOHyca IUIOCKOCTBIO,
napajuiebHOM TJIOCKOCTH OCHOBaHHUA. YCEYEHHBIH KoHyc. M300pakeHne KOHYCOB H
yceu€HHBIX KOHYcoB. Ilnomans OGOKOBON MOBEPXHOCTH M IOJHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKre 3alauyd Ha JIOKA3aTeIbCTBO M BBIUUCIICHHE, IOCTPOCHUEM CEUYECHUM
UuiIMHApa, KoHyca. [lpuknaanele 3amaud, cBs3aHHble c IuiMHApoM. Cdepa u map.
Ilepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocTsio. Bua n
n3o0paxeHnue mapa. Ypasaenue cepsl. [lnomans chepsl u e€ yacteit. Cummerpus cepsl 1
mapa. CrepeoMeTpuuYecKHe 3aJaud Ha JOKa3aTeJbCTBO W BBIYMCIEHUE, CBS3aHHBIE CO
cdepoit U mapoM, MOCTPOCHUEM MX CEYEHUH MI0CKOCThI0. [IpukiaaHble 3a1aun, CBsI3aHHbIE
co ctepoit u mapom. IloBropeHue: OKpyKHOCTbh Ha MIIOCKOCTH, BEIUMCIIEHUS B OKPYKHOCTH,
CTaHJapTHbIE 0/100Us. Pa3nnyHble KOMOMHAIIMK TEJ BpallleHUs 1 MHOTOTPaHHUKOB. 3ajauu
110 TeMe «Tea ¥ MOBEPXHOCTH BPALLICHUSI»

IIpakTuyeckue 3aHATHSA

1. llununap, ero cocrapistomnue. CeueHNe MUIUHAPA

2. Konyc, ero cocraBnstonue. CedeHrne KoHyca. YcedeHHBIH KOHYC. CedeHHe YCEYSHHOTO
KOHYyca

3. lap u chepa, ux ceueHus.

OK 01, OK 02,
OK 03, OK 04,
OK 05, KK 3,
KK'5
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KonrpoubHnas padora 7 no reme «Tesa Bpamenusn» 2
Tema 4.4 Coaeprxanue yueOHOIro MaTepuasa 212
Ilnomanu moBepXHOCTH M | 1. O6béM npuHapa. Teopema 06 00bEMe IPAMOro MHApa. I11omaam 6oKOBO 1 MOTHOM 2 OK 01, OK 02,
00beMbI KPYIJIbIX TeJl MMOBEPXHOCTU MUJIUHIpA. BeruucieHue o0bEMOB TeJ C TOMOIIBIO ONPeISIEHHOTO HHTETpaJa. OK 03, OK 04,
O0béM konyca. Ilnomanu GOKOBOM W IMOJIHON MOBEPXHOCTH KOHYyca. CTepeoMeTpuuecKue OK 05,
3a/1auy, CBSI3AHHBIC C BBIYMCIICHHMEM OO0BEMOB LWIMHIpA, KoHyca. [IpukiagHeie 3amadu mo KK 3, KK 5
Teme «OO0BEMBI U oM moBepxHOCcTel Ten. OO0BEM Iapa u mapoBoro cexropa. Teopema
00 o60béme mapa. I[lnomane cdepsl. CrepeoMeTpuyeckue 3ahayu, CBA3aHHBIE C
BBIUUCIICHUEM OO0BEMOB IIapa, MIAPOBOTO CETMEHTa, IIapOBOro cekTopa. lIpukiamHbie
3ajaun o TeMe «OO0bEMBI Tes», CBA3aHHbIE C O0OBEMOM IIapa M IUIOIIAJbI CQEpHl.
CooTHolIeHHsT MEXAY TUIOMIAASIMU TTOBEPXHOCTEH U 00bEMamMu 1mofgoOHbIX Tenl. [lomoOHbIe
Tena B mpocTpaHcTBe. M3meHenune o6wvéma mnpu monobuu. CrepeoMeTpuyeckue 3aiaud,
CBSI3aHHBIC C BBIYUCIICHUEM O0BEMOB TEJ M IIONIAICH TOBEPXHOCTEH
IIpakTHyeckue 3aHATHA 2
2. CrepeoMeTpHUYECKUE 3a/1a4M, CBS3aHHBIC C BBIUMCIEHHEM OOBEMOB TEN M IUIOMIAJCH 2
IOBEPXHOCTE
Tema 4.5 Conep:xanue yueOHOro MaTepuaJa 2/2
ABmkenne 1. JIBwxkenuss mpoctpaHcTBa. OtoOpakeHus. J[BwxeHus u paBeHCTBO ¢uryp. OOmue 2 OK 02, OK 04,
CBOMCTBa JBMKEHUI. Buabl IBM)KEHUIN: NapajuIeIbHbIM IepeHoc, IIEHTPaIbHAs CUMMETpPHSI, OK 05, OK 06,
3epKajlbHasi CUMMETpPHsI, TOBOPOT BOKpyr mpsmoil. IIpeobpazoBanus momodus. Ipsamas u KK 4, KK 5
cthepa Diinepa.
IIpakTnyeckne 3aHATHSA 2
1. I'eoMeTpuyeckre 3a1a9u Ha IPUMEHEHNE JIBIKCHHS 2
Paznean 5. BeposiTHOCTH M cTATHCTHKA 22 (0) /24 (0)
Tema 5.1 Coaep:xanue yueOHOro MaTepuasa 2/2
JIeMEHTbI TeOPHH 1. I'pa, cBa3HbIN rpad, npeacrapaeHue 3a1auu ¢ nomoluisko rpada. CteneHs (BalEHTHOCTD) 2 OK 01, OK 02,
rpagos BepunHbl. [Iyts B rpade. Llenn m mmxiel. I'padsl Ha minockoctu. JlepeBo citydaifHOro OK 03, OK 04,
JKCIEPUMEHTA OK 06, OK 07
IIpakTnyeckune 3aHATHSA 2
1. I'pads1 Ha TUIOCKOCTH 2
Tema 5.2 Coaeprxanue yueOHOro MaTepuasa 2/2
CuoryuaiiHplii ONBIT, 1. Cnyuaiinple SKCHEPUMEHTHI (OMBITH) U CIy4alHble COOBITUS. DJIEMEHTApHBIE COOBITHS 2 OK 01, OK 02,
cyqaiiHble COOBITHS H (ucxoner). BeposiTHOCTH ciydaitHOTO coOBbITHS. BeposTHOCcTH COOBITHII B OIBITaX C OK 03, OK 04,
ePOSITHOCTH COOBITHI PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITUSIMU OK 06, OK 07
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IIpakTuyeckue 3aHATHSA

1. HaxoxpaeHue BepOsITHOCTEN COOBITUH B OIBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU 2
COOBITUSIMH
Tema 5.3 Coaeprxanue yueOHOro MaTepuasa 2/2
Onepanuu Haj 1. Tlepeceuenue, OOBEAMHEHHUE MHOXECTB M COOBITHI, MPOTHBOIOJIOXKHBIE COOBITHS. 2 OK 02, OK 04
MHOKeCTaMH H dopmysia CIOKEHHUSI BEPOSTHOCTEH YCIOBHAs BEPOATHOCTh. Y MHOXXEHUE BEPOSITHOCTEH.
coobITusMH. Cilo:KkeHHe M | Qopmyna yciioBHOi BepositHoctH. dopMmyna monHoit BeposTHoctn. Popmyna Baiieca.
YMHOKeHHEe BEPOSITHOCTEH | Hesapucumble coOBITHS
Yci0BHAs BEPOATHOCTE. | [[pakTHYeCKHE 3aHSITHS 2
Hesaucamure cobsrras 1. Pemienue 3aga4 Ha GopMyITy MOJTHON BEPOSATHOCTU 2
Tema 5.4 Conep:xanue yueOHOro MaTepuaJa 2/2
JJ1IeMEeHTbI 1. Kombunaropaoe npasmio ymMHOkeHus. [lepectanoBku u ¢akropuan. Yucno coyeTaHuid. 2 OK 02, OK 04
KOMOMHATOPHKH Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa
IIpakTnyeckue 3aHATHSA 2
1. Pemienue 3agau o reme « Kombunaropuka» 2
Tema 5.5 Conep:xanue y4eOHOro MaTepuaJia 212
Cepust 1. BunapHbIii cny4yaiiHBIA ONBIT (MCHIBITAHUE), YCIIEX U Heynadya. HezaBucuMbIE UCTIBITAHUS. 2 OK 02, OK 04
oc.1e10BaTEILHBIX Cepust HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. Cepusi HE3aBHCUMBIX HCIBITAHUN
ucneiTanui. MenbITanus | Bepuymmm. CorydaiiHEI# BEIGOP U3 KOHEUHOH COBOKYITHOCTH.
bepnynan CJIy'-IﬁﬁHEIﬁ IIpakTnyeckue 3aHATHSA 2
BEGop H3 KOHEUHOMH 1. Cxema bepnymm. ®opmyna bepnymmu. Ilpaktudeckas paboTa C HUCHONIb30BaHUEM 2
COBOKYIHOCTH AJIEKTPOHHBIX TaOJIHUIL
Tema 5.6 Coaep:xaHue yueOHOro MaTepuaJa 2/2
Cuayuaiinple BeIMYMHbI M | 1 CryuajfHas BeIMYHHA. PacmpesielieHHe BEpOSTHOCTEH. JlMarpaMMa pacrpeieseHHs.. 2 OK 01, OK 02,
pacupeacaicHns Onepanunn Haj ciaydaiiHbIMu BennuuHaMu. [Ipumeps! pacnpenenenuii. bunapHas ciydaiiHas OK 04
BEJIMYMHA. 'eomeTpuueckoe  pacmpeneneHue. buHommnanbHOe  pacmpeneneHue.
MatemaTuueckoe OXHMIAHUE CIIy4alHON BenudyuHbl. COBMECTHOE pacHpelelieHHE NBYX
ciny4yalHbIX BennuuH. HesaBucumble ciaydaliHble BeaM4MHBL. (CBOMCTBA MAaTeMaTH4ECKOTO
oXuanus MaTeMaTHuecKoe OXKujaaHue OMHApHOM ciiydaiiHON BenuunHBL. MaTeMaTuieckoe
OKHMJIaHWE TE€OMETPUIECKOTO U OMHOMHAJILHOTO pacrpeaesieHnid. Jlucrnepcus u crangapTHOE
oTkJoHeHue. Jlucnepcuss OuHapHOM ciydvaiiHOM BenuuuHbl. CBoiicTBa AMCIIEPCHU.
Matemarnueckoe 0XHMJlaHWEe MPOU3BEIEHUS U JUCIIEPCUS] CYMMBbl HE3aBUCUMBIX CIY4YalHbBIX
BeNMMYMH. Jlucnepcusi OMHOMUAIBHOTO paclpe/ieleHusl.
IIpakTuyeckue 3aHATHSA 2
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1. 3akoHbI pacnpeenesieHusl CIydaiiHbIX BenuurH. [IpakTudeckas padoTa ¢ UCIOIb30BaHUEM 2
ANEKTPOHHBIX TAOJIHII
Tema 5.7 Coaep:xaHue yueOHOro MaTepuaJia 212
3aKoH 00JIbIIHX YHCel 1. HepaBenctBo YeOniméBa. Teopema YeOwniméBa. Teopema bepnymiu. 3akoH OoybIIMX 2 OK 02, OK 04,
yuces. BeIOOpouHbIil METOA HCCIIEI0BAaHUM. OK 05
IIpakTHYeckne 3aHATHS 2
1. IIpakTrueckas paboTa ¢ UCTIOIb30BAHUEM IEKTPOHHBIX TaOIHUI] 2
Tema 5.8 Coaep:xaHue yueOHOro MaTepuaJa 212
JIeMEeHTDI 1. T'enepanbHast COBOKYNHOCTh M CllydailHas BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH 2 OK 02, OK 04,
MaTeMaTHYeCKOoi xapaktepucTukamu. OIleHKa CpeIHEero W JHUCTIEPCUM TEHEPaJbHONH COBOKYITHOCTH C OK 05
CTATHCTHKH MIOMOIIIBI0 BBIOOPOYHBIX XapakTepucTUK. OIeHNBaHNE BEPOSTHOCTEH COOBITHIA IO BEIOOPKE. KK 3, KK'5
Cratuctuueckass rumote3a. IIpoBepka mnpocTeMIIMX THIIOTE3 C IOMOIIbIO CBOMCTB
M3YYEHHBIX PaCIpENCIICHUMN.
IIpakTHYecKkne 3aHATHS 2
1. Cratuctudeckoe pacrpeneicHue BbIOOpKH. [IpakTmdeckas paboTa ¢ HCIIOJIB30BAaHHEM 2
JIEKTPOHHBIX TAOJIHUI]
Tema 5.9 Conep:xanue yueOHOro MaTepuaJa 2/2
HenpepriBubie 1. Ilpumepsl HENpepHIBHBIX CIyYalHBIX BeJIUYUH. DYHKIUS IJIOTHOCTH BEPOATHOCTH. 2 OK 02, OK 04,
c/Iy4aiiHble BeTHYHHBI PaBHomepHoe pacnpenenenue. llpumepsl 3amay, NPUBOAAIIMX K II0KA3aTeIbHOMY U K OK 05
(pacnipenesienns), HOpMaJbHOMY pacmpeneieHussM. DOyHKIUS IUIOTHOCTM BEPOATHOCTH I10Ka3aTeIbHOTO
NOKA3ATCIBHOC M pacupeneneHus. OyHKIMS INIOTHOCTH BEPOSATHOCTU HOPMAJIBHOTO PacpelelICHUs
HOpMaJIbHOE IIpakTnyeckue 3aHATHSA 2
pacnpeacienue 1. Pemenue 3a7ay Ha mokasaTeabHOE M HOpMAJIbHOE pacrpeielieHue ClydyaitHbIX BETUUYNH 2
Tema 5.10 Coaep:xanue yueOHOro MaTepuasia 2/2
Pacnpenesienne Ilyaccona | 1. [TocnenoBarensHOCTb OJAMHOYHBIX HE3ABUCHMBIX COOBITHIA. [Ipumep 3amauu, npuBoALIEH 2 OK 02, OK 04,
K pacrpezaenenuro [lyaccona. OK 05
IIpakTnyeckne 3aHATHSA 2
1. IlpakTuueckas paboTa ¢ UCIIOJIB30BAHNUEM JIEKTPOHHBIX TAOJIHUIT 2
Tema 5.11 Coaeprxanue yueOHOro MaTepuasa 2/4
Cas13b MKy 1. KoBapuamusi nByx ciny4aiiHbix BenuduuH. Koadounuent xoppensunud. CoOBMECTHbIE 2 OK 02, OK 04,
CTy4aHHBIMH HaONo/IeHUsl IBYX BeNWYMH. BbpIOopouHblil K03duiment koppensuuu. Paznuune mexay OK 05
BCIHTHHAMH JIMHEWHOM CBA3BIO U IPUYMHHOCIIEICTBEHHOM CBA3BI0. JInHelHas perpeccus.
IIpakTnyeckune 3aHATHA 4
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1. [IpakTrueckas paboTa ¢ UCTIOIB30BAHUEM JICKTPOHHBIX TAOJHI]

2

HToroBasi KOHTPOJIbHAsI padoTa 2
IIpomexyTouHas aTTecTanus — B (popMe IK3aMeHA: 18
MOATOTOBKA K DK3aMEHY 12
IIPOBEJICHUE dK3aMeHa 6
Hroro 3a 2 cemecTp 188
62 (0) / 108
(9)+18IIA
Bcero yacos 324
110 (8) / 196
(17)+18IIA
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3. YCJOBHA PEAJIM3ALIMA ITPOT' PAMMBI YYEBHOM TUCIUATIINHBI

3.1. MaTepuajbHO-TEXHUYECKOE oOfecnieyeHue

3.1.1

3.12

3.1.3

3.1.4

Peanmauml IporpaMmbl JUCHUIIIIMHBI ONPCAIIOJIaracT HaJIu4nue

ydaeOHOro kabuHeTa MaTEMaTUKA
naboparopuu
3aja OMOINOTEKA;

YUTAJIbHBIN 31 C BBIXOJOM B ce€Th MHTEpHET.

MaCTCPCKUX

3.1.5. O6opyznoBanue yueOHOro KabuHeTa (1abopamopuu, Macmepckou, cmyouu) 1 pabounx MecT:

z

HanmeHnoBanusi 00b€KTOB M CPeICTB MATEPHATbHO-TEXHUYECKOT0
odecreueHUs

IIpuMmeyanus

Ka0Ouner 202 maTeMaTHKM U (PU3MKH, IIAXMAT

Paboune MecTa 1o KOJIMYCCTBY o6y11a101111/1xc51:

Pabouee MecTo mpenojaBares

Pabouas menoBas qocka

Komnerotep

Tenesuszop

TexHuveckue cpeacTBa 00yueHus:

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

Ha6op nuneek (1M, NpsIMOYTOIBHBIN TPEYTOJIBHUK)

[upkynb

JKpPaHHO-3BYKOBBbIE 10c00HUs (MOTYT ObITh B IM()POBOM BH/IE)

PIZ|@ NPT eI e

O O OO 0O O0OO0OO0OO0ODO0OO0OODOoOOoOoOoOooOo

IIpesenTanuu no remam:

HucnoBas OKpPYKHOCTb

I'paduku TpUroHOMeTprUECKUX (HYHKIIMHA
TpuronomeTpuueckue ypaBHEHHUs
[Ipocreiimme TPUrOHOMETPUUECKNE YPAaBHEHUS
[IpousBoHas

Kopens u crenens

[lepBooOpazHas u uHTErpa

IToka3zatenbHast QyHKIHS

Jlorapudmuueckas GpyHKIUSA

AKCHOMBI CTEPEOMETPUH

[TapamiensHOCTh NPSMBIX U IIIOCKOCTEN
[TapannenpHOCTb MIOCKOCTEN
[lepneHMKyYIAPHOCTD NPSMBIX U INIOCKOCTEN
BekTops!l B IpocTpaHcTBE

MHororpanHuk#

Terpannp, mapannenenumes

[Ipusma

[Tupamuga

= o RERE mREEEG

ITeuaTHbIe MocoOUA

Tematnueckue Tadbauipl: PopMyIibl TPUTOHOMETPHH

v

Y4eOHO-MeToAMYeCKHEe MaTePHaJIbl 0 IMCUMIINHE

MaTCpI/IaJ'IBI 110 TeOpeTI/I‘{CCKOﬁ HaCTHU JUCIHHITIIMHBI

MaTepI/IaIIBI K IPaKTUYCCKHUM 3aHATHAM 110 JUCHHUIIIIMHE

S~
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KOMIIIEKThI KOHTPOJIBbHO-OLIEHOUHBIX CPEJICTB K

VL.

Mojaeau, MaKeThbl

YciaoBHble 0003HAYECHUS
I — demoncmpayuonnwlii sxzemnasap (1 9Kk3., Kpome CReYUAIbHO 02060PEHHBIX CLYUAEs);
K — noanwiii komnrekm (ucxo0s u3 peanvHOU HANOJIHAEMOCHU 2PYNAbL),
@ — xomnrexm 051 PpoHmanbHOU pabomel (NPUMEPHO 8 084 PA3a MeHbUe, YeM NOAHbIL KOMIIEKM, MO eCb He MeHee
1 3K3. Ha 08yx obyuarowuxcs);
I1 — komnnexm, Heo6X0O0UMbLLL O NPAKMUYECKOU pabomyl 8 2PYNNAX, HACYUMBIBAIOWUX 11O HECKOILKO 00YUAioWuUxXcsl
(6-7 ox3.).

3.2. UudopmaunoHHoe odecniedeHue 00yueHust
IlepeyeHb UCNOJIb3YyeMbIX YUeOHBIX U31aHul, UHTepHET-pecypcoB, J0NMOJHUTEIbHOM
JIUTEPaTyphbl

OcHOBHbBIC HCTOYHHUKH:

1. MaremaTuka: aiaredpa ¥ Hayajla MaTeMaTHYECKOro aHajau3a, reomerpus. Airedpa u
Hayaja MaTeMatudeckoro ananmmusa. 10 ximacc. YueOHUK aiist 00meo0pa3oBaTebHBIX OpraHu3aui
(6azoBbIil M yriyoneHHbld ypoBHH). B 2 u. U 1 / A.I. Mopakosuu [u ap.]; mox pen. A.T.
MopnakoBuya. — 10-e u3z., crep. - MockBa: Muemosuna, 2021. — 455 c. : n.

2. MaremaTuka: ainredbpa ¥ Hayajla MaTeMaTHUYeCKOro aHajau3a, reomerpus. Anredpa u
Havaja MaTeMaTH4eckoro anammsa. 10 xmacc. YueOHUK 11t 001meo0pa3oBaTebHBIX OpraHu3aui
(6azoBbIil M yriyoneHHblid ypoBHH). B 2 u. U 2 / [A.I. MopakoBuu u ap.]; mox pen. A.Tl.
Mopnakosuya. — 10-e u3z., crep. - MockBa: Muemosuna, 2021. — 351 c. : ni.

3. MaremaTuka: anredpa U Hayajla MaTeMaTHYECKOrO aHaju3a, reomerpus. Anredpa u
Havaja MaTeMaTH4eckoro aHanmmsa: 11 kmacc: 6a30BbIN ypoBeHb: yueOHHK: B 2 wacTsax. U 1/ AT
MopuakoBud [u ap.] — 2-¢ u3a., crep. - Mocksa: [Ipocsemenue, 2022. — 222 c.: ui.

4. MaremaTrka: anredpa U Hadajla MaTeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTuyeckoro aHanusa: 11 kimacc: 0a30BbIi ypoBeHb: yueOHHK: B 2 yacTsax. U 2/ AT
MopnakoBud [u ap.] — 2-e u3a., cTep. - Mocksa: [Ipocsemenne, 2021. — 206 c.: u.

5. Mepsnsik, A.I'. Marematuka: AnreOpa W Havajla MareMaThyeckoro aHamuza: 10-i
KJ1acc: yrinyOn€HHbIil ypoBeHb: yueOHuk / A.I'. Mepsmsik, [I.A. Homuposckuii, B.M. I[lomsikoB. — 7-
e u31., crep. - Mocksa: [Ipocsemenue, 2023. — 476 c.

6. Mepsnsik, A.I'. MaremaTtuka: Anrebpa W Hadyajla MareMarudeckoro ananuza: 10-i
KJlacc: YriyOn€HHBIA ypoBeHb: yueOHuk: usganue B pdf-popmare / A.I. Mepznak, [I.A.
Homupogckuii, B.M. [Tonskos. — 5-e uzn., crep. - Mocksa: [Ipocsemnienue, 2022. — 412 c.

1. Mepsmsik, A. I'. Maremaruka: ['eomerpusa. YrinyOonénuelii ypoBenb. 11 kmacc
yuebnuk / A. I'. Mepsnsk, 1. A. Homuposckuit, B. M. Ilonsikos ; moa. pen. B. E. Ilogonsckoro. -
3-e u31., crepeotunHoe - Mocksa : MznatenbctBo "[IpocBemenue”, 2022. - 256 c.

8. Mep3msix, A. I'. Maremaruka: ['eometpus. YrmyOonéuueii ypoBenb. 11 kiacc
yuebHuk / A. I'. Mep3msx, 1. A. Homuposckuii, B. M. [lonskos ; nox. pen. B. E. ITononbckoro. -
3-e u3 ., crepeoturiHoe - Mocksa : M3narensctBo "[IpocBemenue”, 2022, - 256 ¢

9. [Totockyes, E. B. Marematuka : anrebpa ¥ Hayajla MaTeMaTH4YE€CKOIO aHaIM3a,
reometpus. ['eomerpus : 10 kmacc (yrinyOonénueiii ypoBens) : yueOnuk / E. B. Ilorockyes, JI. U.
3BaBuu. — 10-e m3., ctep. — Mocksa : [IpocBemenue, 2022. — 223, [1] c.: wr.

10. ITotockyes, E. B. Maremaruka: anreOpa ¥ Hadajla MaTeMaTUYECKOIO aHaJIM3a,
reometpus. 'eomerpusi. 11 kmacc (yrinyOnénnbiii yposens) : yueOnuk / E. B. Ilotockyes, JI. U.
3BaBuu. - 10-e u3z. - Mockaa : [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 : yae6nuk / A.J[. Anekcannpos, JI.A. Bepuep, B.1. Peokuk.
— Mockaa : U3narensctBo [Ipocsemenue, 2020. — 257 c.

2. Mopakosud, A.I'. Anrebpa u Hayana maremarndeckoro ananu3za. 10-11 kmacesr: B 2 9. Y.
2. 3amavyHMK IS ydammxcs o0IIeo0pa3oBaTeNbHBIX yUpekaeHui (0a3oBblii ypoBeHb) / A.l.
Mopakosuy, JI.O. Jlenumesa, [1.B. Cemenos [u n1p.] - Mocka : Maemo3suna, 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 padboThl: caidt. - URL: https://ru-vpr.ru/.
. Bcepoccuiickne unTepHeT-oaMMmuanbel: caiit - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2023).

7. Bcs snemenTtaphas mareMatuka: caiir. - URL: http://www.bymath.net (zara oGpamienus:
12.07.2023).

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

9. Maremaruka. Illkona. Bynymee: caiit. - URL: http://www.shevkin.ru(zara oGparenus:
12.07.2023).

10. OGpa3zoBarenbHblil mopTan dus-mar kinacc: cair. - URL: http://www.fmclass.ru (mara
obpamenus: 12.07.2023).

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

ocourwnE

12. OTtkpeiThId KOJUTEK. Maremartuka: cait. - URL: https://mathematics.ru / (mara
obpamenus: 08.08.2023).
13. [ToBTOopum Mmatemaruky: caiit. - URL: http://www.mathteachers.narod.ru / (nara

obpamenus: 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. Pe3onbBenTa. Yuebnnie marepuansl. K. JI. Camapos, C. C. CamapoBa CrnpaBOYHHK IO
MaremaTuke Isg IIKoJbHUKOB: cait. - URL: https://www.resolventa.ru/demo/demomath.htm /
(mara oopamenus: 12.07.2023).

16. Caam 'MA: Pemry EI'D. OGpa3oBaTenbHbIi OpTa s MOATOTOBKH K SK3aMEHaM: 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 / (mata o6pamenus: 12.08.2023).
18. Cpennsisi MaTemMaTH4ecKasi HHTepHeT mkona: caift. - URL: http://www.bymath.net /

(mara obpamenus: 12.08.2023).
19. ®denepasnbHBIil HHCTUTYT OIIGHKHU KauecTBa oOpa3zoBanus: caiit. - URL: https://fioco.rul/.
20. ®enepalibHbIN LEHTP MH(POPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB: calT. - URL:
http://fcior.edu.ru / (nara o6pamenus: 01.07.2023).

3.3. Yci10BuS OpraHu3anuu y4edHOro npouecca
VYdeOHass AMCHIUIUIMHA C TENBI0 00EeCTIeYeHnsT JOCTYITHOCTH 00pa30BaHUs, MOBBIIICHUS €TO
KayecTBa MOXKET OBITh pean30BaHa C MPUMEHEHHEM TEXHOJIOTUH JUCTAaHIIMOHHOTO, 3JIEKTPOHHOTO
u cMemanHoro ooyuenus (nanee - JJOT, 20, CO).
DJEeKTpOHHOE 00yueHHe U JUCTAHIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOIMU MCHOIb3YIOTCS 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, OPraHU3ALK BOZMOKHOCTH CAMOTECTUPOBAHUS U JIP.);

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

- OpraHu3alyu TEKYIIEro U MPOMEKYTOYHOTO0 KOHTPOJIS 00yYaroIuXcs U Jp.

CMmemanHOe 00y4YeHHE PeaTn3yeTcs OCPEICTBOM:

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

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

- OpraHu3aluy TPYMIoBOi yueOHO nesTenpHocTH oOydarommxcs B DMOC komiemka.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU VISl peaIU3alliy JaHHBIX TEXHOJIOTUH, SIBIISIFOTCS:

- Cucrema mnoguepxku yueOHoro mporecca [BIIOY "Kypranckwii mnemarorndeckuit
koye k", pyHkimonupyroias Ha mardopme 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

—®daiinoBelil apxuB, pexxuM nocryna: https://kpk.kss45.ru/yueOnas-pabora/IucTaHIIMOHHBIE-
TexHoaornu/dhamioseiii-apxus.html.

—TeamViewer - mporpaMMHOe OOECHECYCHHE IS YIAIEHHOTO KOHTPOJS KOMITBIOTEPOB,
oOMeHa (aittamu, BUIEOCBSI3U U BeO-KOH(EpEHIINA.

—Cdoepym.

[Ipu mpoBeCHUN WHIUBUAYAIBHBIX JTUCTAHIIMOHHBIX 3aHATUN W 3aHATUN B MaJbIX TPYIIIAX
UCIOJIB3YIOTCS. HOYTOYKH C CEHCOPHBIM JKPAaHOM, IMO3BOJISIFOIINME BBITIONHATH JIOOBIC 3alKMCH Ha
JKpaHe C TMOMOIIbI0 crwiyca. Jlis mpoBeAeHUS OHJAWH-3aHATHH C OOJBIION ayIuTOpHEH
oOyuaroluxcsi 000pyI0BaHbI KAOMHET OHJIAHH-00y4YeHUs U KOH(epeHI[-3all.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIUTLIMHBI

KOHTpOJIL n OLEeHKa pE3YJIbTaTOB OCBOCHUA O6Hl€06pa30BaTeHBHOﬁ JAUCIUITIINHBI
PACKPBIBAOTCA 4YCPE3 NUCHUIIIIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHBIC Ha (bOpMPIpOBaHI/Ie O6H_II/IX n
HpO(I)CCCI/IOHaHBHLIX KOMIIETEHITUH 110 pasaciiaM U TCMaM COACPIKAHUA yqe6H0ro MaTepHrajia.

Ofuas/npogecciuonabias Pa3nen/Tema THun oeHOYHBIX MEPONPUATHI
KOMIIETEeHIUs
OK 01 Pazgen 1: Tems:: 1.1, 1.2, TectupoBanue
[1K 9.6 1.3(I10C), 1.4 VYcTHbI onpoc
Paznen 2: Temsr: 2.4(I1OC), MaremaTruecKuil TUKTaHT
2.5(I10C), 2.6, 2.7(I10C) VunuBuyanbHas
Paszen 3: Tewnt: 3.2, B6(IIOC), | CaMOTOmeniar p;f;’;TaOB
3.12(1TOC), 3.13 ’ HpaKTI/I‘—IeCKI/II)X p};60T
Paznen 4: Temsr: 4.2(I10C), 4.3, KouTposbHas paGoTa
4.4 Ju(pepeHIMpOBaHHBII 3aUeT
Pasgen 5: Temsr: 5.1,5.2, 5.6 Brimonnenue sk3aMeHaIMOHHBIX
3aJJaHuN
OK 02 Pazgen 1: Tems:: 1.1, 1.2, TectupoBanue
1.3(ITOC), 1.4, 1.5, 1.6(I10C), VYcTHbI onpoc
1.7,1.8 MareMaTU4eCKU JUKTAHT
NunuBuayanbHas
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Pasgen 2: Tewmsr: 2.2, 2.3,
24(I10C), 2.5(I10C), 2.6,
2.7(ITOC)

Pasmen 3: Tewmsr: 3.2, 3.3, 3.4,
3.5, 3.6(II0C), 3.7, 358,
3.9(TI0C), 3.10(IT0C), 3.11,
3.12(ITOC)

Paznen 4: Temsr: 4.1, 4.2(I1OC),
43,44,45

Pasgen 5: Temsr: 5.1, 5.2, 5.3,
54,55, 5.6, 57, 5.8, 5.9, 5.10,
5.11

camocTosiTeNbHas paboTa
[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
KonrpomnbHas pabora
Habmronenue u oreHka nporecca
Y pE3yJIbTaTOB BBHIIOJHCHHS
3aJaHui, TPEOYIOIUX
UCIIOJIb30BaHUS
MH(POPMAIIMOHHBIX TEXHOJIOTHA.
Hcnonp3oBaHue 3JEKTPOHHBIX
UCTOYHUKOB.
JuddepennrpoBanHbIii 3a4eT
BrinonHenue sK3aMeHaOHHBIX

3aJaHu
OK 03 BBenenue CrapToBasi JMarHoCTHKa -
Pasmen 1: Temsr: 1.1, 1.2, BXOJITHOM KOHTPOJIb
1.3(IT0C) TectupoBanue
Pasmen 2: Tewmsr: 2.4(IIOC), VY cTHBI onpoc
2.5(IT0C) MareMaTU4eCKHUM JUKTAHT
Pasnen 3: Temsr: 3.1, 3.6(I10C), Mnnusunyanbras
3.7, 3.8, 3.9(TTOC), 3.10(TIOC), caMOCTOsITelIbHAas paboTa
[IpencraBienue pe3ynbTaToB
3.12(110C), 3.13 IIPAKTUYECKUX paboT
Pasznmen 4: Temsr: 4.1, 4.2(T1OC), Habmo/1eH e 32 XOI0M
4.3,4.4 BBITIOJTHCHMSI HWHIUBUYATBHBIX
Pazgen 5: Temsr: 5.1, 5.2 MPOEKTOB M OIICHKA
BBITIOJTHCHHBIX POCKTOB
KonTponbnas pabota
JuddepeHunpoBaHHbIN 3a4eT
BrimonHeHue sx3aMeHaIMOHHBIX
3aJlaHu i
OK 04 Pazgen 1: Tems:: 1.1, 1.2, TectupoBanue
1.3(ITOC), 1.4, 1.5, 1.6(I10C), YcTHBII oTpoc
17,18 MaremaTtudeckuii JUKTAHT
Paszien 2: Temsi: 2.1(1IOC), 2.2, e
2.3, 2.4(TI0C), 2.5(TIOC), 2.6, camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
2.7(ITOC) NPaKTHYECKUX PadoT
Pazpen 3: Temsr: 3.1, 3.2, 3.3, | Hagmonenue 3a opraHusauueit
3.4, 3.5, 3.6(II0C), 3.7, 3.8, | KoNNEKTUBHOI JEATENLHOCTH
3.9IT10C), 3.10(ITOC), 3.11, HaGmronenue 3a poiibro
3.12(I10C) oOyJarorierocs B rpymre
Paszien 4: Temsr: 4.1, 4.2(TI0C), | Habmonenue 3a odyuaiomummcs
43,44 45 Ha ayJUTOPHBIX 3aHATHIX
KonTponbhas pabota
Pazmen 5: Tewmsr: 5.1, 5.2, 5.3, TnbdepenupopanHbii 3aueT
5.4, 5.5, 5.6,5.7,58, 5.9, 5.10, | Brmonnenne sx3aMeHaHOHHBIX
5.11 3aJaHIHN
OK 05 Pasgen 3: Temsr: 3.3, 3.4, 3.7, YcTHBIN ompoc

3.8, 3.9I10C), 3.10(II0C),

Maremarnueckuii JUKTAHT
[IpencraBieHue pe3yJapTaToB
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3.11,3.12

Paznen 4: Temsr: 4.1, 4.2(ITOC),
4.3,4.4,45

Pasgen 5: Temsr: 5.7, 5.8, 5.9,
5.10,5.11

MPAKTUYECKHX paboT
Ha0mronenune 3a xomom
BBITIOJTHCHU ST UH/IUBUTyaTbHBIX
MIPOEKTOB U OIICHKA
BBITIOJIHEHHBIX TIPOEKTOB;
Texkymuit KOHTPOJIbL B hopme:
MOATOTOBKU COOOIIEHUIN 1
Mpe3eHTalMI
OTKpBITHIC 3aIIUTHI TPOESKTHBIX

pabot

OK 06

Pazgen 2: Tewmsi: 2.4(I1OC),
2.5(IT0C), 2.6, 2.7(ITOC)
Paznen 3: Tewms:: 3.6(I1OC),
3.12(ITOC)

Pasnen 4: Temsr: 4.5

Pasznen 5: Temsr: 5.1, 5.2

TectupoBanue

VYerHbli onpoc
Matematuyeckuii TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3ybTaToB
MPAKTUYECKUX paboT
KonrponsHas pabora
JuddepennrpoBaHHbIi 3a4eT
Brinonnenue 3x3amMeHamOHHBIX
3aJIaHUN
CryneHyeckoe caMOyIpaBJIeHHE
BouionTepckoe nBukeHne
Boenno-narpuotuueckue u
JIpyrue o0beIuHEHUS
AKIIMH, TPOrPaMMBbI

OK 07

Pazgen 2: Tewmsi: 2.1(ITOC),
2.7(ITOC)

Paznen 3: Temsr: 3.2

Pasgen 5: Temsr: 5.1, 5.2

TectupoBanue

VYerHbli onpoc
MaremaTuuecKuid JUKTaHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
DKOJIOTUYECKHUE MPOEKTHI
DKOJIOTHYECKUE aKIIHUH,
SKOJIOTUYECKU U JECAHT
MeponpusaTus o 03eJIEHEHUIO
TEPPUTOPUU
JuddepeHnnpoBaHHbIi 3a4eT
BrinonHenue 3x3aMeHaImOHHBIX

3aJaHuN

OK 08

Nutepnperanus HeHHOCTHO-
CMBICTIOBBIX YCTaHOBOK B
03JI0POBUTEIILHON U
(bUBKYIBTYPHOU NEATETHHOCTH;
PU3MUHYTKH, aKTUBHBIE
TepEeMEHBI
JH1 310pOBBSA
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