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PabGouast mporpamma ydeOHOW JUCHUILIMHBI pa3zpaboTaHa Ha ocHOBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro O0IIero oopa3oBaHus, YTBEPKIECHHOTO
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Ne371), ¢ yderom paboueii mporpaMMbl BOCIHUTAHHS U B COOTBETCTBHH ¢ DenepaibHbIM
rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM CPEIHEro MpoecCHOHATBFHOrO0 00pa30BaHUS,
yTBepkaeHHoro Ilpukazom MunnpocBemenuss Poccum ot 17 abrycra 2022 1. Ne 742 (c
m3meHeHussMu ot 03.07.2024 r. Ne 464) 1o crienuaabHOCTH

K00 HaumMeHoeaHue cneyuaibrHocmu
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1. OBILIASI XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOM JUCIHUTIJIMHBI
O1Y.02 MatremaTuka

1.1 O6nacTr npuMeHennsi padoyeii NporpaMMbl Y4eOHOM JMCIHUIIIHMHBI

Pabouas mporpamma y4eOHOW AMCHUIUIMHBI SIBISIETCS YacThIO IMPOrpamMMbl MOATOTOBKU
CTICLIATIMCTOB CPETHETO 3BEHA
O CIEUATbHOCTH | 44.02.02 | | [IpenogaBanue B HAYaJIbHbBIX KJIaccax

OO0pa3oBaHue U MeIarorn4ecKue

YKPYIHEHHOM TPYIIBI CIIEUATbHOCTEN 44.00.00 HayKn

1.2 MecTo y4eOHOI 1McIUIJIMHBI B cTPYKTYype IIporpaMmbl NoAroToBKH crienyaaucToB
CpeIHero 3BeHa

JlanHast yaeOHasi AUCUUIUIMHA BXOJIUT:

B 00s13arenbHyI0 yacTh 1ukiioB [TIICC3 | O061e00pa3oBaTEIbHBIN UK |

B BapHaTuBHYIO yacTh nukioB [IIICC3 | |

VYyeOnass nucuuiUiiHa cBszaHa ¢ auciuiuimHoil «OI1.08 Marematuka B mpodeccruoHanbHON
JEATENLHOCTH Y4HTels» obmienpodeccruonanproro mukima, MK 01.04 TeopeTrudeckre OCHOBBI
HayaJbHOIO Kypca MaTeMaTHuku ¢ Meronukor mnpenonaBanusi, MJIK 01.10 Meronuka
npenojaBaHus MaTeMaTuku B 5-6 kiaccax, M/IK 01.11 IIpaktukym no matemaruke B 5-6 kiaccax
pohecCHOHANBHOTO IHKIIA.

1.3 eap 1 miianupyemblie pe3yabTaThbl y4eOHOH A CHMIIIMHbBI:
ey AUCHUNITAHBI

- (¢opMHpOBaHHE IEHTPAJIBHBIX MATEMAaTHUUYECKUX TMOHATUM  (YUCJIO, BETUYMHA,
reomeTpuueckas (urypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMsS, TNPOU3BOAHASA, HWHTErpa),
o0ecreynBaIUX MPEeeMCTBEHHOCTh U TMEPCIEeKTUBHOCTh MAaTeMaTH4YeCKOro o0pa3oBaHHUs
oOyuJarouxcs;

- ToJiBe/ieHHe O00yJaroImuXcsi Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3H
MAaTE€MAaTUK W OKPYXAmECro Mupa, NOHUMAHWUIO MATCMATHKHM KaK 4YacCTU 06[116171 KYJIBbTYPEBI
YeJI0BEYECTBA;

- pa3BUTUE HHTEUIEKTyaJIbHBIX M  TBOPUYECKHUX  CIIOCOOHOCTEH  oOywaroumxcs,
MMO3HaBaTEeIbLHOU AKTUBHOCTH, UCCIICIOBATCIBCKUX YMCHHﬁ, KPUTHYHOCTH MBIIJICHHA, UHTCPECA K
M3YyYEHHUIO MaTEMaTUKH;

- (hopMupoBaHue (QYHKIIMOHATIFHOW MaTeMaTHUECKOW IPaMOTHOCTH: YMEHHsI pacrio3HaBaTh
MaTeMaTHYECKUE aCMEKThl B PEANbHBIX JKU3HEHHBIX CUTYAlMSIX M MPH W3YUYEHUH JPYTUX Y4eOHBIX
NPEeIMETOB, NPOSBICHUS 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIHpPOBAaTH MX Ha S3BIKE
MaTeMaTHUKUd W CO3[aBaTb MaTeMaTHMYeCKHe MOJENH, MPHUMEHSATh OCBOCHHBI MaTeMaTHYeCKUi
amnmnapar mid peICHUA IIPaKTHKO-OPUCHTUPOBAHHBIX 3adad, HWHTCPIPCTHPOBATE W OUCHUBATH
MIOJTyYCHHBIE PE3YIIbTATHI.



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

Koa 1 HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIN i

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI

Oomue

ﬂncummnnapm,le

OK 01. Bribupats crocoOst

pemeHus 3amadq
po¢eCCHOHATBHOM
JIESITEIEHOCTH
MIPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

IIK 1.1. TIlpoextupoBatb
mpomecc  oOy4eHUs — Ha
OCHOBE (enepanbHBIX
TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX
CTaHAAPTOB,  IPUMEPHBIX
OCHOBHBIX
00pa30BaTeIbHBIX
IIporpaMMm Ha4yajabHOTO

00111ero 00pa3oBaHHs.
IIK 1.2. OpraHu3oBbIBaTh

pouecc o0yueHus
oOygaromuxcs B
COOTBETCTBUHU c
CaHWTAapHBIMH HOPMaMH H
MIpaBUIAMHU.

IIK 1.3. KontposnupoBate u
KOPPEKTHPOBaTh  IPOIECC
00y4eHus, OIICHUBATh
pe3yabTaT o0ydeHus
o0y4Jaromuxcs.

K 1.4. AmnanusupoBatb
mporecc H  pe3yibTaTHl

00y4eHHs 00yJarOIIHIXCSI.

JIuuHOCTHBIE Pe3yabTaThI

B YaCTH TPY/I0BOTO BOCIIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH
TpyZIONMIOOUs, HHTEpeC K pasluuHbIM chepam
podeCCHOHANBHON JeATENIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOH H € IPWIOKCHUSAMH, YMCHHUE
COBEpIIaTh  OCO3HAHHBIH  BBIOOp  Oymymiei
npodeccud ¥ pealu30BBIBATH  COOCTBCHHBIC
’KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa3oBaHUIO u
caM000pa30BaHUIO Ha MNPOTSHKCHUH BCCH IKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B DPELICHHH

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 Ui O000OIIEHHS ¥  CpaBHEHUS,
KPUTEPHH MPOBOJUMOI0 aHAJIN34;

BOCTIPHHHUMATh, (dbopmyupoBaTh "

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

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

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

«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»:

Yucna W BbIYMCIEHHsA: CBOOOJHO OIEPHUPOBATH panMoHaNbHOE YHCIIO, OECKOHEYHas
nepruoAndecKast JpoOb, MPOLEHTHI, MPPANMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JEHCTBHUTEIIBHBIX
YHCell, MOAYJIb ACHCTBUTENBHOTO YHCIIA; IPUMEHSTh OPOOH W MPOLEHTHI AT PEIICHUS NPUKIALHBIX 3a4ad U3
pasNMYHBIX OTpacied 3HAaHUH W peaJbHOM JKNM3HH; NPUMEHSTh NPHONKEHHBIC BBIUUCICHUS, IPaBHIa

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

TIOHATHUAMMA

oKa3aTesieM, MCII0Ib30BaTh MOAXOIAIIYI0 (GOPMY 3alUCH NCHCTBUTECIBHBIX YHCEIT JJIS PCIICHHS MPAKTHYCCKUX
3aa4 W TPEACTABJICHUS NAHHBIX; CBOOOIHO OMEPHPOBATH MOHATHEM: apU()PMETHUCCKHI KOPEHb HATYpPalbHOM
CTETICHH; CBOOOTHO OIEPHPOBATH MOHATHUEM: CTEICHb C PAIMOHATBHBIM IOKa3aTesieM; CBOOOIHO ONEPUPOBATH
MOHATUAMHE: JIOTapu(M YHUCIIa, JCCATUYHBIC M HATypalbHbIC JIOTapU(pMBbI; CBOOOIHO ONMEPHPOBATH MOHATHSIMHU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa; ONEPUPOBATh OHATUSAMU: apKCUHYC, aPKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

CBOOOTHO ONEpUPOBATh MOHATHAMH: HATYypallbHOE H IIENIO€ YHCIIO0, MHOXKECTBA HATYPaJbHBIX M IENBIX YHCEN,
HCIOJIb30BaTh Npu3Haku Aenumoctd Henslx yucen, HOJ[ u HOK HarypanbHBIX 4ucen IJIsl pelleHus 3aaad,
MPUMEHATh adroput™M EBKiIHMOa; CBOOOJHO ONEpHUPOBATH MMOHATHEM OCTAaTKa IO MOIYJIO, 3allACHIBATh
HaTypaJIbHbIE YHCIIa B PA3IUYHBIX MO3UIMOHHBIX CHUCTEMax CUHCIEHHS; CBOOOJHO OMEPHPOBATH MOHATUSMHU:
KOMIUIEKCHOE YHCJIO ¥ MHOYKECTBO KOMILUIEKCHBIX YHCEN, MPEJICTABIIATh KOMIIEKCHBIC YHCIIa B alre0pandecKkoi
U TPUTOHOMETPUYECKOH (hopMe, BBITOJHATH apHUPMETHUYECKHUE OIepalud C HAMH W H300paxkaTh Ha
KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHeHUsI U HepaBeHCTBAa: CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIbHBIE YpaBHEHHMS U YpPABHEHUS-CIEJCTBUS, PAaBHOCWIbHBIE HEPABEHCTBA; NPUMEHATH pa3iIHYHbIE
METOJIBl PEIICHUS PalHOHAIBHBIX U JPOOHO-PAlMOHANBHBIX YpaBHEHHMA, NMPUMEHSATh METOJ WHTEPBAJIOB IS
pelIeHNsT HEepaBEHCTB; CBOOOJHO OIEPHPOBATH MOHATHAMHU: MHOTOWICH OT ONHON IEPEeMEHHOW, MHOTOWIECH C
eNbBIMA KO3 UIMEHTaMH, KOPHH MHOTOYJICHA, NMPUMEHATH JeJICHHEe MHOTOWICHA HA MHOTOWIEH C OCTaTKOM,
Teopemy be3y u Teopemy Buera s pemenus 3agad; cBOOOJHO ONEPUPOBATH MOHATHUSMH: CHCTEMa JTHHEHHBIX
YpaBHEHUU, MATPUIIA, OTPEACIIUTENb MATPHUIIBI 2 X 2 M €ro TeOMETPUIECKHI CMBICI, MCIIOJIb30BaTh CBOMCTBA
ompeAenuTeNss 2 X 2 Ui BBIYHCICHHS €ro 3HA4YeHUsI, MPUMEHSTHh ONPEACIUTENH JIi PEUICHHs] CHCTEMBI
JIMHEWHBIX ypaBHEHUM, MOJEIHUPOBATH peajbHblE CHUTYallMd C TOMOIIBI0 CHUCTEMbl JIMHEHHBIX YpaBHEHHH,
HCCIIeIOBATh MOCTPOCHHBIE MOJIETH C MOMOIIBI0 MaTpUIl M ONpEeNeIuTeNeii, THTEPIPEeTUPOBATh MOJYyUESHHbBIN
pe3yabTaT; MCHOJB30BATh CBOMCTBA JCWCTBHII C KOPHAMH [JIsI IPeoOpa3oBaHMS BBIPAKCHUH; BBIMONHATH
Mpeo0pa3oBaHUs YHCIOBBIX BBIPAKECHHUN, COAEPIKANIUX CTETICHU C PallMOHAILHBIM TIOKa3aTelleM; HCIIOJIb30BaTh
CBOWcTBa JorapudMOB s TpeoOpa3oBaHus JIOTapU(PMUYECKUX BBIPAXKCHHUH; CBOOOIHO OIECPUPOBATH
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 MOOXOMAMMHA C  YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPHUTEPHUEB).
OK 02. Ucnonp3oBate | [lo3HaBaTe/bHbIe YHHBepcajbHble Y4yeOHbIe
COBpPEMEHHBIE cpeacTBa neiicteusi PaGora c HHq)OpMaHl/leﬁ: BBIABIIATH
ToucKa, AHATH32 i | medbuIMTE MHpOPMANMH, TAHHBIX, HEOOXOMMMBIX
HHTEpIpeTAIH JUIL OTBETA Ha BOIPOC M AJIS pEIEeHHs 3a1a4u;
BHIOMpATh nHpopManuio u3 HUCTOYHUKOB
HEQOpMAIIHH U | pasmuambx TUIIOB, aHAIIU3UPOBATh,
MH(OPMAIHOHHBIC CHCTEMaTHU3UPOBATh " HHTEPIPETUPOBATh
TEXHOJIOTHHN U | uHGOPMAIMIO  pa3NiMYHBIX  BHIOB U (opMm
BBINOJIHEHHS 3ama4y | NPEACTaBICHUS;
npodeccHoHaNBHOI CTPYKTYpPHPOBaTh MH()OPMALIUIO, NPEACTABIATh €€
IEATEIBHOCTH B Pa3IM4YHBIX dopmax, MILTIOCTPUPOBATH

rpaduIecKu;
OLICHWBATh HAJAEKHOCTh HMH(POPMAIMH  TI0
CaMOCTOSTENBHO C(HOPMYIUPOBAHHBIM KPHTEPHSIM.
B YACTH HEHHOCTH HAYYHOI0 MO3HAHUS:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOM TMPaKTHKH,
MOHMMaHHE MaTeMaTHYeCKON Hayku Kak cgepsl
YeNI0BEYECKON NIeSTeTbHOCTH, 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
ucejeoBaTebcKue 1elicTBUA:
HCIIONIB30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKUN
WHCTPYMEHT HO3HaHUs, (GOPMYIHPOBAaTh BOIPOCHL,
¢bukcupyromme MIPOTHBOpPEYHE, mpobuemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (HOpPMHUPOBATH
TUNOTE3Y, apryMEHTHPOBaTh CBOK  IO3HUIMUIO,
MHEHHUE;
MIPOBOAUTh  CAMOCTOSITENIBHO  CITTAHUPOBAHHBIH
SKCIIEPUMEHT, HCCIIEIOBaHNE 110 YCTAaHOBJICHHIO

YHHBepCaJbHbIE
Ba3oBble

MIOMOILBI0 PaBHOCWIBHBIX IEPEXOJOB MM OCYLIECTBISSL IPOBEPKY KOpHEH;
TpUTOHOMETpUYecKHe (OpMyssl I TpeoOpa3oBaHMs] TPUTOHOMETPUYECKMX BBIPAXKCHUH; CBOOOJHO
OIIEpUPOBATh ITOHATHEM: TPUTOHOMETPHUECKOE yPaBHEHUE, MPUMEHATh HEOOXOIUMBIE (OPMYIBI [T PELICHUS
OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX YpPaBHEHHH; MOJCIHPOBATh PEalbHBIC CHTYAI[MH Ha SI3BIKE alreOphl,
COCTaBIIATh BBIPAKCHUS, YPaBHEHNUS, HEPABEHCTBA IO YCIOBHIO 3aJadH, MCCIIENOBATh MOCTPOSHHBIE MOJEIHU C
UCTIONB30BAaHKEM allapaTa anreOpsl.

MNpUMCHATb OCHOBHBIC

CBOOO/IHO ONEPHPOBATh MOHSTUSAMHU: HMppalMOHAIBHBIC, IOKa3aTeJIbHbIE W Jorapu(pMHUYECKHe HEpaBEeHCTBA,
HaXOJUTh MX PELICHUS] C MOMOLIbI0O PABHOCHIIBHBIX IEPEXO/0B; OCYIIECTBIATH OTOOP KOPHEH IpU pelleHuH
TPUTOHOMETPUUYECKOTO YPaBHEHHMS; CBOOOJHO ONEPHPOBATH IOHSATHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
MIPUMEHATh HE0OXoanuMble (OPMYINBI JJIsl PELICHHS OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX HEPABEHCTB;
CBOOO/IHO ONEpPUPOBATh MOHATHUSAMH: CHCTEMa M COBOKYNHOCTh YPaBHEHUH W HEPaBEHCTB, PaBHOCHJIBbHBIC
CHCTEMBl M CHCTEMBI-CICACTBHS, HAXOIHUTh pEHICHHS CHCTEMBl M COBOKYNHOCTEH palMOHaJbHBIX,
UPPALMOHAJTBHBIX, MOKA3aTeNbHBIX M JIOrapU)MHYCCKHX YPAaBHEHHH W HEPABEHCTB; peIIaTh palfOHAIbHEIE,
UppalMOHAJbHBIE, I[TOKa3aTeNbHbIC, JOrapuGMHUYSCKHEe M TPUTOHOMETPHUYECKHE YPAaBHCHHS W HEPaBEHCTBA,
CoZIepIKale MOIYJIU U apaMeTpbl; MPUMEHATH IpadHUecKUe METOBI JUTS PeLICHHs YpaBHEHHI U HEPaBEHCTB, a
TaKXKe 3aJad ¢ mapaMeTpaMH; MOJCIUPOBATh peajlbHbIe CHTYAllud Ha SA3BIKE alnreOpbl, COCTABIATH BBIPaXKCHHUS,
ypaBHEHHs, HEPaBEHCTBA M HMX CHCTEMBI II0 YCIIOBHIO 3aJayd, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHKUEM aIlapara anreOpbl, HHTEPIPETUPOBATH MOJTYUEHHBIH pe3ybTaT.

Dynkuun U rpagukn: cBOOOJHO ONEPUPOBATh MOHATHIMHU: (QYHKIHS, CHOCOOBI 33aHus (pyHKLIUH, B3aUMHO
obpatHble (QyHKUIMM, KOMIO3UIMs (GyHKUWH, rpaduk (QYyHKUUH, BBIIOJHATH 3JIEMEHTapHbIE NPEOOpa3OBaHMUS
rpagukoB (yHKIUIT; CBOOOJHO ONEPUPOBATH MOHATHUSMH: OOJIACTH ONPENENICHUS M MHOXKECTBO 3HAuCHHH
¢GyHKIHY,

HEUYETHBIC

HyIM (QYHKIHMH, TPOMEXKYTKHM 3HAKOIIOCTOSHCTBA; CBOOOJHO OIEPHUPOBATh NMOHATHAMH: YETHBIE U
(GYHKIMH, TEepUOANYEcKHe (QYHKIHMH, NIPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMBI |
MHUHAMYMBI QYHKIMH, HanOoJIbIllee M HAUMEHbIIIee 3HaUeHHEe (DYHKIMH Ha ITPOMEXYTKE; CBOOOIHO ONEpUpPOBATH
MIOHATHSAMM: CTETEHHAs (YHKIMSA C HATYpaJbHBIM M ILEJbIM IIOKazaTeleM, IpaduK CTENeHHOH (yHKIUH c
HaTypaJbHBIM M LENBIM IIOKa3areneM, rpadMK KOpHS n-oif CTeneHM Kak (DYHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM MOKa3aTeJIeM; ONePUPOBATh MOHATUAMU: JIMHEWHAs!, KBaJpaTuiHas U JpoOHO-InHelHas QyHKINH,
BBITIOJIHATDh DJIEMEHTAPHOE MCCIIEIOBaHHE M IIOCTPOCHUE HMX IpadMKOB; CBOOOIHO ONEPUPOBATH MOHSITHSIMH:
HoKaszaTtesbHas 1 JiorapudmMuueckas GyHKIMU, UX CBOHCTBA M IpadUKH, UCTIOIb30BaTh UX IPadUKH ISl pEICHUS
ypaBHEHHMH; CBOOOJHO ONEpUPOBATH MOHATHAMHU: TPUTOHOMETpUYECKas OKPY)KHOCTh, OIpeJeNeHUe
TPUTOHOMETPUUYECKUX (PYHKIHMIT YUCIOBOTO apryMEHTa; MCIIOJIb30BaTh rpaduku (YyHKUUH Ui UCCIEIO0BaHUS
IIPOLIECCOB M 3aBUCHMOCTEH MPH pEelIeHUH 3aa4 U3 APYTUX YU4eOHBIX MPEIMETOB U PEAIbHOM JKU3HH, BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BEITMIHMHAMU;

@Oyaxuuu 1 rpadUKu: CTPOUTH TPaUKH KOMIO3UIMU (QYHKIMH C ITOMOIIBIO 3JIEMEHTApPHOTO HCCIIEAOBaHUS U
CBOMCTB KOMIO3WMIMM JBYX (YHKIMH; CTPOUTh TI'€OMETPHUYECKHE O0O0pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPJMHATHOW IUIOCKOCTH; CBOOOJHO ONEPHPOBATh MOHATHUSAMHU: TpadMKH TPUTOHOMETPHUYECKUX (YHKIMH;
MIPUMEHATH QYHKIMX IS MOAETHPOBAHUS U MCCIICIOBAHMS PEATTBHBIX MPOIIECCOB.

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, HCCIIEIOBAHUS, OLICHUBATh
JOCTOBEPHOCTh MOTY4EHHBIX pE3yIbTaTOB,

BBIBOZIOB 1 0000IIEHNI;

MPOTHO3UPOBATh BOZMOXKHOE pa3BUTHE Mpolecca, a
TaKKe BBIIBUraTh MPEIIIOIIOKEHUS O €ro Pa3BUTHH
B HOBBIX YCJIOBUSIX.

OK 03. IlmanmpoBate u
peaNu30BBIBATH
cOOCTBEHHOE
npoecCHOHABHOE u
JIMYHOCTHOE pasBHTHE,
MPEeINPHUHHUMATEIBCKYTO
JACATCIBbHOCTD B
npodeccroHansHOI  cdepe,
UCIIONIb30BaTh 3HAHUS  I10
npaBoBO U (MHAHCOBOM
IPaMOTHOCTH B Pa3iIMYHBIX

JKU3HCHHBIX CUTYyallUsX

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

OLICHUBATb COOTBETCTBUE pe3ylbTaTa UEIH H
YCIIOBUSIM, OOBSACHATH NMPUYMHBI JOCTH)KEHHS WU

BJIaCTH HaBbIKaMH

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

OK 04. O¢ddexruBHO | PeryasiruBHbIE YHHBepcaJlbHble yuyeOHbIe

B3aUMO/IEIICTBOBATH U | AedcTBUS

paborats B kourekTuBe U | CoBMecTHasi  /AesiITeJILHOCTb:  TIOHUMAaTbh U

KOMaH/J1e HCTONB30BaTh  NPEUMYIIECTBA KOMAaHAHOM W
WHAWBHIYaNbHOW PabOTHl MPH pEIIeHUH Y4eOHBIX
3am1ad, MPUHUMATH 1enb COBMECTHOI1
JeSITeTbHOCTH, IUTAHUPOBATh OpTaHU3aIHIO

COBMECTHOH pabOThI, paclpeieisaTh BUABI padoT,
JIOTOBapHUBAaThCs, 00CY)KIATh MPOLECC M Pe3yIbTaT
paboThI, 00001IaTE MHEHUST HECKOJIBKHX JTFOCH;

nporpeccusi, 6eCKOHEYHO yOBIBaIOIasi TeOMETPHYECKasi MPOrPEccHsi, JIMHEHHBIA M SKCIOHEHLUAIBHBIH POCT,
(opMyna CIOKHBIX HPOLEHTOB, IMETh HPECTABJICHHE O KOHCTAHTE; HCIIOIb30BaTh HMPOTPECCHH IS PEIICHUS
peanbHBIX 3a7ad MPUKIAJHOTO XapaKTepa; CBOOOIHO ONEPUPOBATH MOHATHAMH: IOCIEIOBATENBHOCTD, CIIOCOOBI
3aJaHusl OCJIEAOBATEIFHOCTEH, MOHOTOHHBIE M OTPAHMYCHHBIC IIOCIEIOBATEIBHOCTH, IOHMMAaTh OCHOBBI
3apOXKICHUS. MaTEMAaTHIECKOTO aHAIN3a KaK aHaln3a OECKOHEYHO MaJbIX; CBOOOIHO OIEPHPOBATH MOHATHIMU:
HeTpepbIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka (YHKIUH, aCHUMIITOTH Tpaduka (GYHKIHUH, CBOOOIHO
OIIEpUPOBATH MOHATHEM: (QYHKIIMS, HEPEPhIBHAS HA OTPE3KE, IPUMEHSATh CBOMCTBA HEPEPbIBHBIX (DYHKUMI s
peleHust 3a1a4; cBOOOIHO ONEPUPOBAThH MOHSATHSIMU: IEpBasi U BTOpas MPOM3BOAHBIC (YHKIMH, KacaTesbHasl K
rpaduky (QYHKIUH; BBIYUCISATH IPONU3BOJHBIE CYMMBI, IIPOU3BENICHNUS, YACTHOTO M KOMIIO3UIMU JIBYX (DYHKIIUH,
3HaTh IPOM3BOAHBIC JJIEMEHTAPHBIX (YHKIMH; HCIIONB30BaTh TEOMETPHYECKUI M (QHU3NYECKUH CMBICI
MIPOM3BOIHOM JUISl PEIICHHUS 3a/1a4.

HCTIONB30BaTh MPOW3BOJHYIO JUI HCCIECIOBAaHWA (YHKIMM HAa MOHOTOHHOCTh M 3KCTPEMYMBI; HaXOJHUTh
HauOoIplllee W HauMEHbIICe 3HAYCHHUS (YHKIMM HETNPEPBHIBHON Ha OTpe3Ke; MCIIOIb30BaTh MPOU3BOIHYIO UL
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, ONpeleaEHHBII HHTETPal, HAXOIUTh IEPBOOOpa3HbIC 3JIEMEHTAPHBIX (QYHKIUN U
BBIYHCIIATH HHTErpan no ¢opmyne Hetorona—JIeiiOHMIa; HAXOOUTH IUIOMIAAN TUIOCKUX (GUTYp B 00BEMBI Tel ¢
MOMOIIBI0 MHTErpajia; MMeTh IMpPEACTaBICHUE O MAaTeMaTHYeCKOM MOJEIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHInanbHbIX ypaBHEHHH; pellaTh NPUKIaHbIe 3aJadl, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKOTO H
(bu3nIecKOro xapaxkrepa, CpecTBaMi MaTeMaTHYECKOIO aHAIN3a

MHokecTBa W JIOTHKA: CBOOOJHO ONEPUPOBATH IMOHSATHSAMHU: MHOXECTBO, OIEpallMM HaJ MHOXECTBaMU;
UCTIONIB30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmapar Ul OIMCAHWS peajbHBIX IPOLECCOB W SBICHUH, INpH
peLIeHnH 3a/ad U3 APYTHX YYEOHBIX MPEIMETOB; CBOOOJHO ONEPHPOBATh MOHSATHSAMHU: ONpENCIICHHE, TEOpeMa,
ypaBHEHHE-CIIEICTBUE, CBOWCTBO MaTEMaTHYECKOT0 OOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCHIBHBIC ypaBHEHHS H
HEepaBEeHCTBA.

«"EOMETPHUSA»

CBOOOJIHO OIEPHPOBATh OCHOBHBIMH TMOHSATHSAMH CTEPEOMETPHM IPU PELICHWH 3a/7a4 M IPOBEICHHUU
MaTeMaTHYeCKUX DPACCYK/CHUI; NPUMEHSITh aKCHOMBI CTEPEOMETPHUM M CIIEJICTBHS M3 HHUX IPH pEIICHUH
reOMETPUUECKHX 3aj1au; KIacCu(UIMPOBATh B3AaUMHOE PACIIONIOKEHHUE MPSIMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
HPOCTPAHCTBE, MPSIMBIX M IJIOCKOCTEH B IMPOCTPaHCTBE; CBOOOJHO ONEPHUPOBATH MOHSTHUSMH, CBS3aHHBIMH C
yrJlaMH B TPOCTPAHCTBE: MEXAY MNPSIMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOH M IUIOCKOCTBIO; CBOOOJIHO
OIIEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C MHOTOTPaHHMKaMH; CBOOOJHO pAaclio3HaBaTh OCHOBHBIE BH/IbI
MHOTOTPaHHHUKOB  (IpU3Ma, HIPSAMOYTOJBHBIH Ky0); KJaccu(pUIUpPOBATH
MHOTOTPaHHHMKH, BBIOMpPAsi OCHOBAHUS /TSI KJIaccH(UKALMK; CBOOOIHO ONEPHUPOBATh MOHATHUAMH, CBA3aHHBIMHU C
LHEHTPAIFHOE ¥ OpPTOTOHAJIBHOE

nupamMuaa, napajjieiienuien,

CCYCHUECM MHOTOIpaHHUKOB IIOCKOCTBIO;
MPOCKTUPOBAHUEC (I)I/Il"yp Ha IIJIOCKOCTb, BBIIIOJIHATH 1/1306pa>1<eH1/1>1 (bI/Ipr Ha IIJIOCKOCTH; CTPOUTH CEYCHUA

BBIIIOJIHATL HapauICJIbHOC,

MHOTOTPAaHHUKOB DPA3JIUIHBIMH METOJaMH, BBHITIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX
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 YIeHAMU KOMaHJIbl, OIICHHBATH KAYEeCTBO
CBOErO BKJaJa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
chOpMyITHPOBAHHBIM y4aCTHHUKAMHU
B3aUMOJEHCTBUS

OK 05.

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

KYJbTYPHOI'O KOHTEKCTA

KoMMyHHKATHBHBIE YHHBepcaJlbHble Yy4yeOHbIe
JelicTBMsI.  BOCIIpHHMMAaTh H (HOPMyIHPOBATH
CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMU
o0IeHus1, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh TIIOSICHEHUS II0 XOAY pELIeHHs 3aJauH,
KOMMEHTHPOBATh MOJYyYEHHBIH Pe3ynbTarT;

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

HalleJIeHHbIE HA IIOWCK pELICHHs, CONOCTaBISATh
CBOU CY)KAEHUS C CY’KACHUSAMH JIPYTHX YIaCTHUKOB
ayanora, OOHAapyXWBaTh pa3IM4Me M CXOACTBO
MO3UINHA, B KOPPEKTHOH Qopme ¢GopMyInpoBaTh
Pa3HOIIACHs, CBOM BO3PayKCHNS;

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

OK 06.
Ipa)xIaHCKO-
MAaTPUOTHUYECKYIO TTO3UIINIO,
JIEMOHCTPHPOBATH

OCO3HAHHOE TIIOBEJCHUE Ha
OCHOBE TPaIUIMOHHBIX
POCCHICKHX JTyXOBHO-
HPaBCTBEHHBIX I[EHHOCTEH,
B TOM YHCIE€ C YYEeTOM

IIposiBnsATh

rapMOHU3aLUU
MEXKHAIIMOHAIbHBIX u
MEXPEIUTHO3HBIX
OTHOUICHUH, NIPUMEHSATD
CTaHAapThI
AHTUKOPPYNLIHLOHHOIO
NIOBEACHHUS

B YaCTH I'PAKIAHCKOT0 BOCTUTAHUS:

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

B YaCTH NATPHOTHYECKOr0 BOCIIMTAHMS:

chopmMupoBaHHOCTH poccuiickoi
IPOKAAHCKON  WJEGHTUYHOCTH,  YB@XKEGHUS K
MIPOLIOMY u HaCTOSIIEMY poccuiickoit
MaTeMaTHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTH)KEHHSM  POCCHICKMX  MaTeMaTHKOB H

IMpaMua), FTeOMETPUUECKUX TeJl ¢ IpUMEHEHUuEM (opMyll; CBOOOIHO ONEpUPOBATh HOHATHUSAMU: CUMMETPHS B
MIPOCTPAHCTBE, LEHTP, OCh M IUNIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (UTYpPbI; CBOOOIHO
OIIEpUPOBATH MOHATHAMH, COOTBETCTBYIOIINMH BEKTOPaM M KOOPJWHATAM B IIPOCTPAHCTBE; BBIMOIHITH ACHCTBUS
HaJ BEKTOpAaMH; peIIaTh 33Ja4d Ha JOKa3aTelbCTBO MAaTEMAaTHYECKMX OTHOIICHMH W HaXOXKACHHE
TEOMETPUUECKUX BENYNH, IPUMEHSSI U3BECTHBIE METO/BI IPH PEIICHUH MaTeMaTHYECKUX 3aJay MOBBIIICHHOTO
U BBICOKOTO YPOBHS CIOXKHOCTH; IIPUMEHSATH MPOCTEHIINE MpPOTrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI NPH PEUICHUH CTEPEOMETPUYECKHX 3a/ad; HW3BJIEKaTh, NPeoOpa3oBBIBATH M
MHTEPIIPETUPOBaTh HH(OPMALUIO O IPOCTPAHCTBEHHBIX T'E€OMETPHYECKHX (Urypax, INpeJCTaBICHHYI0 Ha
yepTekax U PUCYHKaX; MPUMEHSITh MOJydYCHHbIE 3HAHMs Ha MpaKTHKE: CPABHUBATh U aHAJIU3UPOBAThH peasibHbIE
CHUTyalll{, IPUMEHATh M3YYEHHbIE MOHATHS B MPOIECCE MMONCKA PELICHUs] MaTeMaTHYeCKH c(hOpMYIUPOBaHHOM
po0JIeMbI, MOJICIIMPOBATh peasibHbIe CUTYallMM Ha SI3bIKE F€OMETPHUH, HMCCIENOBaTh IOCTPOCHHBIE MOJEIU C
HCTIONB30BAaHMEM T'€OMETPHUYCCKUX TOHATHH M TEOpeM, almapara anreOpsl, pelaTh IPAaKTHYECKHE 3aadH,
CBSI3aHHBIC C HAXOXKICHHUEM I'€OMETPUYECKHX BEJIMYMH; UMETh NMPEICTaBICHHUSA 00 OCHOBHBIX 3Tamnax pa3BUTHUS
reOMETPUH KaK COCTaBHOH 9acTH (yHAAMEHTa Pa3BUTHS TEXHOJIOTHH.

CBOOOMHO OIEPUPOBATh MOHATHSAMM, CBS3aHHBIMH C IIUIMHOPWUYECKOH, KOHMYECKOH U  cdeprudeckoit
TIOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOJTyYEHNUs; OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C TeJIaMH BPAILCHHUS:
LWJIMHIPOM, KOHYCOM, cepod M HIapoM; paclo3HaBaTh Tejia BpalleHHus (UWIMHAp, KOHYycC, cdepa U wap) U
OOBSICHATh CHOCOOBI TOJYYEHHs] TeNl BpalleHus; KiIacCU(DUIMPOBATh B3aMMHOE pACIOJIOKEHUE cdepbl U
IUIOCKOCTH; BBIYHMCIIATh BEIMYHMHBI 3JIEMEHTOB MHOT'OIPAaHHHKOB M TN BpallleHHs, OOBEMBI M IUIOMIAAN
MOBEPXHOCTEH MHOTOTPaHHHMKOB M TEJl BPAILEHHUS, TEOMETPUYECKUX TeJl ¢ MpHUMeHeHHueM (opmys; cBOOOHO
OIIEPUPOBATh MOHSATHAMH, CBSI3aHHBIMH C KOMOWHAIMSIMHU TeJl BpPAIlEHHs M MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BITMCAaHHBIA B cepy M omucaHHBIA OKOJO cdepsl, cdepa, BIUCAHHASE B MHOTOIPAaHHUK HJIM TEJO BPAIICHHUS;
BBIYHCIIATh COOTHOLICHWS MEXIY IUIOIAAIMH TOBEpXHOCTEH M 00bEMaMM IOJOOHBIX TeJ; H300paXkaTh
n3ydaeMble (QUTYpHI, BHIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI
CBepXy, COOKY, CHM3Y, CTPOUTH CEUEHHs TeJl BPAIICHHs; M3BIEKAaTh, MHTEPIPETUPOBATh M INPE0OPA30OBHIBATH
nH}pOpMaNNIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (DUTypax, NMPEJCTaBICHHYIO Ha 4YepTeXax M PHCYHKax;
CBOOOJHO ONEPHPOBATH MOHATHEM BEKTOpP B NMPOCTPAHCTBE; BBHINOJIHATH OINEPAIMHM HaJ BEKTOPAMH; 3aJaBaTh
IUTOCKOCTh YpaBHEHHEM B JIEKapTOBOH CHCTeME KOOPIMHAT; PeIlaTh FeOMETPHUYECKHe 3aJadyd Ha BBIYHCICHHE
YIJIOB MEXIY HPSAMBIMH M IUIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUI OT TOYKM IO IUIOCKOCTH, B IEJIOM, 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 Napalje]bHOM IMEPEeHOCEe, LEHTPAIbHON CHMMETPUH, 3€PKalbHONM CUMMETPHUH, IPU MOBOPOTE
BOKpYT' NpsSMOH, NpeoOpa3oBaHusi MOJOOWS; CTPOMTH CEUYEHHs MHOTOTPAHHUKOB W TEJ BpAIIEHWS: CEYCHUS
LUITHHIpPa (TTapaJuIeIbHO U NMEPHIEHINKYISIPHO OCH), CeYeHHsI KOHyca (IapajuleIbHOe OCHOBAHHIO M ITPOXOJIAIIee
yepe3 BEpIUMHY), CEUYCHHs Iapa; MCHOIb30BaTh METOJbl MOCTPOSHMS CEUCHMI: METOJ| CIEIO0B, METO[
BHYTPEHHEI0 IMPOEKTUPOBAHUS, METOJ MEpeHoca CEeKyIed MIOCKOCTH; JOKa3blBaTh I'€OMETPUUYECKUE
YTBEP)KICHHS; IPUMEHATh reoOMeTpUIecKre (paKThl I peIeHus] CTEPeOMETPHUIECKIX 3a/1a4, TPEAI0Iaraloninx
HECKOJIPKO IIaroB PEIIeHUs, €CIIN YCIOBHS MPUMEHEHUS 3aJaHbl B IBHOW M HESIBHOI (hopMme; pemaTh 3aqaddl Ha




poccuiickoi MaTeMaTH4eCKOn
UCTONB30BaHUE JTUX JOCTIXKEHUH B
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKHY;

B 4acTu AYXOBHO-HPABCTBEHHOIO
BOCIIMTAHNSA:
OCO3HAHHWE OYXOBHBIX LIEHHOCTEH POCCHUHCKOIO
Hapona,  C(OPMHUPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHUSA, ATUYECKOTO MOBEIECHHSA, CBA3aHHOIO C
MIPAKTUYECKUM TNPHUMEHEHHEM IOCTH)KEHUI HayKH
U JEATENBHOCTBIO YYEHOTO, OCO3HAHHE IHYHOIO
BKJIaJa B TIOCTPOCHUE YCTOWYHMBOTO Oy IyIIero;

B YaCTH 3CTETHYECKOr0 BOCIIMTAHUS:

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

TIIKOJTEI,
JPYTUX

OK 07. ConeincTBoBaTh
COXPaHEHMIO OKpYXaIOIIeH
Cpensl,
pecypcocOepeskeHNIO,
NPUMEHATh  3HaHUSA 00
N3MEHEHUN KIIMMaTa,
MPUHIUNBL  OepexIINBOro
MIPOU3BOJICTBA, IPPEKTUBHO
JIeHCTBOBATh B

lIpe3BI:.I‘IaI\/'IHI:-IX CUTyalusax

B YACTH 3KO0JOTHY€eCKOIr0 BOCIUTAHHUS:
c(OPMUPOBAHHOCTh  JKOJOTHYECKOH KYJIBTYpHI,
MIOHNMAaHWUE BIHMSHUS COIHAIbHO-?)KOHOMHYECKHX
NIPOLIECCOB ~ HAa  COCTOSHME  NPUPOJHON W
COLMATIBHOW  Cpelbl, OCO3HAaHHWE TIJI00AIBHOTO
XapakTepa 5KOJIOTHYECKUX IPOOJIeM, OpHEHTaIHs
Ha TPUMCHEHHE MaTeMaTW4eCKHX 3HAaHWUM Ui
peleHust 3a71a4 B 00JIaCTH OKpYIXKAIOLIeH Cpebl,

IJIAHUPOBAaHUE  TOCTYNKOB M OLEHKH  UX
BO3MOXHBIX TOCJEACTBUN I OKpY’Karomeu
cpensl,

OK 08. Hcmoms3oBaTh
cpencTea ¢bu3nIecKoi
KYJNbTYpBl UL COXpaHCHHS
U YKpEIUICHHUS 3I0pOBBS B
mporiecce
pogeCCHOHATBHOM
JIeSITEILHOCTH u
MO IAIePIKaHUE
HEOOXOAUMOTO
¢busmgecKoi
ITOATOTOBJIEHHOCTH.

YPOBHS

B yactu ¢u3NYecKoro BOCHUTAHMSA:

c(OPMUPOBAHHOCTE ~ YMEHHSA  IIPUMEHSTH
MaTeMaTHYecKHe 3HaHUs B MHTEpEcax 370pOBOTO U
OezormacHOro  oOpa3a JKM3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 370pOBBIO  (370pOBOE
IIUTAaHWEe, COANaHCHPOBAHHBIA PEXHM 3aHATHH H
OTIbIXa, 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 MOJy4EHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBAThH, aHATW3UPOBATh U OLEHHWBATH PEATbHBIC CUTYaLUH,
MPUMEHATh W3y4YEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MpOLECCE IIOMCKA PEIIEHHS MaTeMaTHYECKH
cOpMyIHPOBaHHONW TPOOIEMBI, MOJEIHPOBATh pEANbHBIE CHTYallMH Ha S3BIKE TI'€OMETPUH, HCCIIEA0BATH
MIOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHWEM TE€OMETPHUYECKUX NOHATHH M TEOpeM, ammapara anreOpbl, perarh
MIPaKTHYECKHE 3aJlaud, CBA3aHHBIE C HAXOXKACHHEM TI'E€OMETPHYECKUX BEJIMYMH, HMMETh NPEACTaBICHUS 00
OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUH KaK COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHH.
«BEPOATHOCTDb U 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
SKCIEpUMEHT (OIBIT), CIy4ailHOEe CcOOBITHE, 3JEMEHTapHOe CiIy4aifHoe coObITHE (PIIEMEHTapHBIA HCXOM)
CIlyJallHOTO OIBITa, HAXOAWTh BEPOSITHOCTH COOBITHA B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH; HAaXOAUTHh M (HOPMYNHPOBATH COOBITHA: IEpeceucHne, 0ObEANHEHNE NAHHBIX COOBITHH, COOBITHE,
MIPOTUBOMNOJIOXKHOE JAaHHOMY, HCIOIb30BaTh JUArpaMMbl Diliepa, KOOPAUHATHYIO NMPSMYIO AN pEIIEHHs 3ajad,
TIOJTb30BaThCsl (POPMYJION CIIOKEHHUSI BEPOATHOCTEH IS BEPOSTHOCTEH IBYX M TpEX CIyJalHBIX COOBITHH;
OIIEPUPOBATh MOHATUSIMU: YCIOBHAs BEPOSITHOCTh, YMHOXXCHUE BEPOSTHOCTEH, HE3aBHUCUMbIE COOBITHS, IEPEBO
CIly4allHOTO 3KCIEpUMEHTa, HAaXOAWUTb BEPOSTHOCTH COOBITHI C TMOMOLIBIO IpaBWiia YMHOXXEHHs, JepeBa
CIly4allHOTO OIIbITa, HCIIONB30BaTh (DOpMyINy MOJHOW BeposTHocTH, (opmyny baiieca mpu pemieHun 3anad,
OIIPEAEIATh HE3aBUCHUMOCTh COOBITHH MO (hOpMyJie M [0 OPraHH3aLUH CIIyYaiHOI'O AKCIIEPUMEHTA; MPUMEHSITh
U3y4YCHHbIE KOMOWHATOpHbIE (OPMyNBI Ul MEPEUUCICHUS 3JEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHH
CIly4afHOTO OTIBITA, PEUICHUs 3a/ad 110 TEOPHH BEPOSITHOCTEH; CBOOOIHO ONEPUPOBATH NMOHATHAMH: OMHAPHBIN
CIlyqalHBIN OMBIT (MCIIBITAHWE), yCIleX M Heyjada, He3aBUCHMBIC WCIIBITAHMS, CEpPUsl WCIBITAHUH, HaXOIUTh
BEPOSITHOCTH COOBITHI: B CEpHM HWCIIBITAaHWH 10 TEPBOTO yClieXa, B CEpHU HCIbITaHWi bepHyim, B ombiTe,
CBSI3aHHOM CO CIIy4alHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH; CBOOOIHO OIEPHUPOBATH IOHATHIMHU:
cilyqaiiHas BENHMYMHA, paclpelieJIeHHe BEpOSATHOCTEH, IuarpamMMa paclpenelieHns, OWHapHas CiydaiHas
BEJINUUHA, TEOMETPUUECKOe, OMHOMUAIILHOE PACIpeIeIICHHE.

ONEepPUPOBATh IMOHATHUSIMH: COBMECTHOE paclpelesieHHe IBYX CIIy4ailHBIX BEJIWYHMH, HCIOJIB30BATh TAOIHUILY
COBMECTHOTO pACIpeNeIeHUs JBYX CIyYalHBIX BEIMYHH JUIS BBIICJICHUS pacHpefeieHHs KaxXI0W BEIUIUHBI,
OTIpeNieNIeHNs] HE3aBUCHMOCTH CIy4JalHBIX BEJIMYMH; CBOOOJHO ONEpPHPOBaTh IOHATHEM MAaTEMaTHYECKOIO
OKUJIaHUS CIy49alHOW BeNWYMHBI (pacmpenesieHHs), MPUMEHSITh CBOMCTBA MAaTEMaTHYECKOTO OXHIAHHUS IPH
pEILIeHNH 3aJa4, BEIYMCIATh MaTEeMaTHYECKOE OXKUJIaHHE OMHOMMAILHOTO M F€OMETPUUYECKOTO paclpeeIeHuid;
CBOOO/IHO ONEpPHUPOBATh MOHATHAMU: JUCIIEPCHUS, CTAaHJAPTHOE OTKIOHEHUE CIydallHOH BEJIMYMHBI, NPUMEHSATH
CBOMCTBa JMCIEPCHU CIIyYaiHOW BENMYMHBI (pacnpesieseHus) Py pelieHruH 33/1a4, BBIYUCITE JUCIIEPCHIO U
CTaH/apPTHOE OTKJIOHEHHE TI'eOMETPUYECKOr0 W OMHOMHAIBHOTO pacIpeAeieHUH; BBIUYUCIATE BHIOOPOYHBIE
XapaKTEePUCTUKH I10 JIAHHOW BBIOOPKE M OICHUBATH XapPaKTEPUCTHKU TeHEPAIbHONH COBOKYITHOCTH JIAHHBIX IIO
BBIOOPOUYHBIM XapakTeprucTikaM. OIEHUBAaTh BEPOSTHOCTH COOBITHH M MPOBEPATH MPOCTEHIINE CTATHCTUIECKHE
THITOTE36I, TONB3YSICh N3YUYECHHBIMH PACIIPEICIICHISIMU.




IlesieBbIe OPHEHTHPHI Pe3yJIbTATOB BOCIIUTAHHS HA YPOBHE CPeIHEero o01mero o0pa3oBaHus

IlesieBbIe OpHEHTHPBI

Fpawaﬂckoe BOCIIMTAHUE

OCO3HaHHO BBIPAXKAIOLINI CBOIO POCCUICKYIO TPAKAAHCKYIO IPHHAIICKHOCTD (MACHTHYIHOCTD) B OJIHKYJIBTYPHOM, MHOTOHAI[HOHAIFHOM M MHOTOKOH ()eCCHOHAIEHOM POCCHICKOM OOIIECTBE,
B MHPOBOM COOOIIECTBE.

Co3zHaromuii CBO€ eIMHCTBO C HapoioM Poccun Kak MCTOYHUKOM BIIACTH M CYOBEKTOM THICSUYENIETHEH POCCHICKOI TOCYIapCTBEHHOCTH, ¢ POCCHIICKMM rocy1apCTBOM, OTBETCTBEHHOCTD 3a €T0
pa3BUTHE B HACTOSILEM U OYAyILEeM Ha OCHOBE HCTOPUYECKOTO IIPOCBELICHHs, COPMUPOBAHHOTO POCCUICKOTO HAIMOHAIBHOTO HCTOPHYECKOTO CO3HAHMUS.

[IposBisronINii TOTOBHOCTH K 3amuTe POOuHEL, CIIOCOOHBINH apryMEeHTHPOBAHHO OTCTaWBaTh CYBEPEHUTET U TOCTOMHCTBO Hapoaa Poccun n Poccuiickoro rocynapcTBa, COXpaHATh U 3aIUIIATh
HCTOpPHYECKYIO MpaBay. OpHEeHTHPOBAHHBIH Ha aKTHBHOE IPAKIAHCKOE YIacTHE HAa OCHOBE YB)KCHHS 3aKOHA M TIPABOIIOPAIKA, IPaB U CBOOO COTPaXKIaH.

OCO3HaHHO U JIESATENFHO BBIP@KAIOMINI HENPHUATHE 000N TUCKPUMUHALIMK 10 COLMAJIbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEITUTHO3HBIM ITPU3HAKAM, ITPOSBICHUI SKCTpEeMU3Ma, TeppOpU3Ma,
KOPPYMIUH, aHTUTOCYIAPCTBEHHON ESTEIbHOCTH.

OO6nagaronyii OIBITOM I'Pa’KAAHCKOI COLMANbHO 3HAYMMON JNEATEIbHOCTH (B YIEHHYECKOM CaMOYIPaBICHNH, BOJOHTEPCKOM ABM)KEHHH, SKOJOTMIECKUX, BOCHHO-TIATPHOTUYECKUX U APYTUX
00beIMHEHNUSIX, aKLUX, IPOrpaMMax).

Hanl/IOTl/I‘{eCKOB BOCIIMTaHHUE

BrIpaxaronuii CBOr0 HaIlMOHAJIBHYIO, STHUYECKYIO IPHHAIJICKHOCTD, IPUBEPKEHHOCTD K POIHOM KynbType, 11000Bb K CBOEMY HapOIy.
Co3HaWui TPUYaCTHOCTh K MHOTOHALIMOHAJIbHOMY Hapoay Poccuiickoit @enepanun, Poccuiickomy OTedecTBy, pOCCUHCKYIO KYIbTYPHYIO UAEHTHY HOCTb.

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

[MposiBnsironuii yBakeHHE K COOTEYECTBEHHUKAM, ITPOKUBAIOLIMM 32 PYOEKOM, MOJJIEP)KUBAIOIIMHA UX MPaBa, 3alIUTY UX HHTEPECOB B COXPAHEHUH POCCUICKOM KyJIbTYPHOI HASHTHYHOCTH.

JlyX0OBHO-HpPaBCTBEHHOE BOCIIHTaHHE

[IposBnsronuil NPUBEPKEHHOCTh TPAIULHMOHHBIM JTYXOBHO-HPABCTBEHHBIM IICHHOCTSIM, KyJIbType HapomoB Poccuu ¢ yd4eToM MHPOBO33PEHYECKOT0, HAIIMOHAJIBHOTO, KOH()ECCHOHAIBFHOIO
CaMOOIIPEIEIICHHUS.

JlelCTBYIOIMH U OLIEHUBAIOIUI CBOE MOBEACHUE U IIOCTYIKY, IOBEJEHUE U NOCTYIKU APYTUX JIIOJAEH C MO3ULUN TPAJULUOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C
OCO3HaHMEM MOCIEACTBUN MTOCTYIKOB, AESITEIBHO BBIPAXKAIONUI HENPUATHE AHTUTYMAaHHBIX M aCOLUANIBHBIX TOCTYNKOB, IOBEACHUS, IPOTUBOPEYAIIUX 3TUM LIEHHOCTSIM.

[MposiBnsironuii yBakeHHE K )KU3HH U JOCTOMHCTBY Ka)K/I0TO YeJI0BeKa, CBOOO0JIe MUPOBO33PEHUECKOT0 BEIOOPA U CaMOOIIPEACIICHUs, K IIPEICTABUTEISIM Pa3IMuHbIX ITHUYECKUX TPYIIII, PEJIUTHii
HapoJi0B Poccny, MX HaIlMOHAIBHOMY JOCTOMHCTBY M PEJIMTHO3HBIM YYBCTBAM C Y4E€TOM COONIOCHHUSI KOHCTUTYIIMOHHBIX TIPaB U CBOOO BCEX IpakAaH.

[Monnmaromuii U JEATENbHO BBIPAKAIOIIUNA EHHOCTh MEXPETUTHO3HOTO, MEKHAIMOHAIBLHOTO COTJIACHS JIIOJIeH, HapoJoB B PoccuM, CMOCOOHBIA BECTH JMANOT C JIFOJBMH Pa3HBIX
HAIIMOHAIBFHOCTEH, PETUTHO3HOW MPHUHAIJICKHOCTH, HAXOTUTH OOIIHE IETH U COTPYIHUYATH IUTS UX JOCTIDKCHHS.

OpI/IeHTI/IPOBaHHHﬁ Ha CO3J1aHUC yCTOI‘/’I‘II/IBOI\/'I CEMbHU Ha OCHOBC pOCCI/II‘/'ICKI/IX TpaaUuIIMOHHBIX CEMEIHBIX HCHHOCTeﬁ; IMMOHNMMaHHUHU 6pa1<a KaK COr03a MYXYHMHBI U KCHUIUHBI JJId CO3/JaHNUA CEMbU,
POXKACHUA U BOCIIUTAHUSA B CEMbC Z[GTCﬁ; HCHUPUATUA HACUIINA B CEMbBE, yX01a OT pO,I[I/ITGHLCKOﬁ OTBETCTBCHHOCTH.

Obnamatrontuii chOPMUPOBAHHBIMH TIPEJCTABICHUAMU O IIGHHOCTH M 3HAYCHWH B OTCYCCTBCHHOW W MHPOBOH KYyIBTYpE S3BIKOB M JIATEPATYphl HApoIoB Poccum, JeMOHCTPHPYIOLIHIMA
YCTONYMBBIN MHTEPEC K UTEHUIO KaK CPEICTBY IMO3HAHUS OTE€UECTBEHHOM U MUPOBOM AYXOBHOUM KYJIbTYPHI.

JcTeTHYecKOe BOCIUTAHNE

BrIpaxkaroniii MOHMMaHKUEe IIEHHOCTH OTEUYECTBEHHOTO M MHUPOBOI'0 HCKYCCTBA, POCCHHCKOTO M MHPOBOTO XYI0XKECTBEHHOIO HACIICIHSL.

[posBnsronuii BOCIPUUMYHBOCTD K pa3HBIM BHJAM HUCKYCCTBA, TOHUMAaHUE SMOIMOHAIBEHOTO BO3JICHCTBHS MCKYCCTBA, €TO BIUSHUS Ha MOBEJCHUC JIFOJICH, YMEIOMINNA KPUTHICCKU OIICHUBATH
9TO BJIMSIHUC.

[posBnsronuii MOHUMaHKUE XYI0KECTBEHHOH KYJIBTYpBI KaK CPEJCTBa KOMMYHHKAIIMN M CAMOBBIPQYKCHUSI B COBPEMEHHOM OOIMIECTBE, 3HAUCHUE HPABCTBEHHBIX HOPM, ICHHOCTEH, TPaIHIIUH B
HCKYCCTBE.

OpHEHTHPOBAHHBIA HA OCO3HAHHOE TBOPUYECKOE CAMOBBIPAXKCHHE, PEaTH3alUI0 TBOPUYCCKUX CIOCOOHOCTEH B Pa3HBIX BHJAX HCKYCCTBA C YYETOM POCCHHCKHAX TPAJAHIIMOHHBIX JTYXOBHBIX H
HPaBCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.
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Pusnyeckoe BOCMUTAHHUE, d)opanOBaHne KYJIBTYPbI 310POBbA H SMOIIMOHAJBHOI'0 6.11ar0110.11qul

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

Belpakaronuii Ha TNPakTHKE YCTaHOBKY Ha 370POBBIM 00pa3 XW3HH (3ZOpOBOE IHTAHUE, COONIOJCHHE TWTHEHBI, PEXXKUM 3aHATHI M OTAbIXa, (U3WYECKYI0 aKTHBHOCTB), CTPEMIICHHE K
(U3HMYECKOMY COBEPLICHCTBOBAHUIO, COOIIONAIOIINI U TPONaraHANPYIOIIUI Oe30IacHbIi 1 310POBBIN 00pa3 KHU3HU.

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

JleMOHCTpHpYIOIINiT HAaBBIKK pedIeKCcHui CBOETro cocTosTHUS ((PrU3NIecKoro, SMOIMOHAIBHOTO,

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

Tpyaosoe BocnnuTanue

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

[MposiBnsironuii CIOCOOHOCTh K TBOPYECKOMY CO3UIIATEIBHOMY COLMAIBHO 3HAYMMOMY TPYIY B JOCTYIIHBIX IO BO3PACTy COLMAJIBHO-TPYIOBBIX POJISIX, B TOM YHCJE MPEANPHHUMATEIbCKOI
JIESITENIFHOCTH B YCIIOBHUSIX CAMO3aHATOCTH WJIM HAEMHOTO TPYAa.

VYuacTByOUMHA B COLUAJIBHO 3HAYMMOW TPYNOBOW JEATENBHOCTH PAa3HOTO BHUIA B CeMbe, 00IIe00pa3oBaTeNbHOW OpraHM3allldK, CBOEH MECTHOCTH, B TOM YHCIE OIUIAYUBAEMOM TPYJIE B
KaHHUKYJISIPHBIE TIEPHOJBI, C YIETOM COONIOAECHNS 3aKOHOIAaTENbCTBA.

Bripaskaronuii 0CO3HaHHYIO TOTOBHOCTh K MOJIYYEHHIO IMPO(ECCHOHATBPHOTO 00pa30BaHys, K HEIPEPHIBHOMY O0Opa30BaHMIO B T€UCHHE JKU3HM KaK YCIOBHIO YCIEIIHOH MpodecCHOHaIbHON U
0O0IIIECTBEHHOH AEATEIBHOCTH.

[MonnMaromuii cnenuduKy TpyLOBOH NEATEIBHOCTH, PETYJIUPOBAHUS TPYJOBBIX OTHOUIEHWH, €aMoOOpa3oBaHMA M IPO(ECCHOHATLHONH CaMOMOATOTOBKM B HH(OpPMannoHHOM
BBICOKOTCXHOJIOTHYCCKOM O6IJ.[CCTB6, TOTOBBIH YUYUTHCA U TPYAUTHCSA B COBPECMCHHOM O6HICCTBC.

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

IKOJOrHYEeCKOe BOCITUTAHHE

JemoHCTpUpyOmUil B MOBENCHUN CHOPMHUPOBAHHOCTH SKOJIOTHYECKOW KYJIbTYPHl Ha OCHOBE MOHHWMAHHS BIUSHHS COIHMAIHHO-3KOHOMHUYECKHX MPOIIECCOB HA IMPHPOIY, B TOM YHCIC Ha
J100aTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B IPUPOTHOMU Cpeie.

Bripaxaromuii 1esrenpHOe HEMpUsTUE ACHCTBUN, TPUHOCSIIMX Bpe IPUPOJE.
[IpuMeHsrOINI 3HAHUST €CTECTBECHHBIX M COMAIBHBIX HAYK JIJIsl Pa3yMHOT0, OEPEIKIIMBOTO IIPUPOIOOIH30BAHNUS B OBITY, OOIIIECTBCHHOM MTPOCTPAHCTBE.
Vmeromuii v pa3BUBAOIINI OTIBIT SKOJIOTHYECKU HAIIPABICHHOH, IPUPOAOOXPAaHHOH, pecypcocOeperaronell AeaTeNbHOCTH, YIACTBYIOIIHMIA B €r0 IPHOOPETSHUH APYTHMH JIFOIbMH.

I_IeHHOCTI/l HAYYHOI'0 MO3HAHUSA

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

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

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

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

JucrumnimHa criocoOcTByeT pOpMHUPOBAHUIO HH(POBOH (KITFOUEBON) KOMIETEHIHH

Kox Hudposas (kawyeBass) KOMNETEHIUS

KK. 3. KpeaTnBHoOe MbllLICHHE
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KK. 4.

Ynpapnenue nagopmanueii 1 JTaHHBIMH

KK. S.

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

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

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




2.2 TemaTn4ecKuii IJIaH U cO/lePKaAHHUE Y4eOHOM TUCHUNIIHHBI
O4YVY.02 MaremaTtuka

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

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

IIpakTH4yeckne 3aHATUSA

1. UzoOpakeHne ceyeHUH MPOCTPAHCTBEHHBIX QUTYD.

Tema 2.2
B3aumHoe pacnosoxeHue
NPSIMBIX B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

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

2(0)/2(0)
2

HpaKaneCKne SAHATUSA

2

1. TlapamnenpbHOE MPOSKTUPOBAHUE

2

OK 02, OK 04,
KK'5

Tema 2.3
MapanjaeabHOCTH NPAMBIX
M IJIOCKOCTEH
B NIPOCTPAHCTBE

Coaepxanue yueO0HOro MaTepHuaJia

0(0) 12 (0)

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

HpaKTuquKne 3AHATUSA

1. TapannensHOCTb NPSAMOM U IMIIOCKOCTH

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

B IIPOCTPaHCTBE

Conep:xaHnue yueOHOro MaTepuaJa

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

4(0)/4(2)
4

IIpakTH4yecKue 3aHATHS

1. Teopema o Tpex MEepHEHINKYIIAPAX.

N

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

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

K 1.2, TIK 1.3,
K 1.4

Tema 2.5
Yrael u paccTossHus

Coaepxxanue y4eO0HOro MaTepuaJia

2(0)/6(2)

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

2

IIpakTHYecKHne 3aHATHSA

1. Jsyrpansslii yroi. Ilpu3Hak nepneHAnKYJISPHOCTH IIIOCKOCTEH.

OK 01, OK 02, OK
03, OK 04, OK 06,
KK 3, KK 4, KK 5
IK 1.1,
K 1.2, TIK 1.3,
[IK 1.4

17




2. TlpsMoyrojbHBIN HapajuieIenune/

N

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

04, OK 06, OK 07
KK 3

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

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

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

U pacnpeesieHust

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

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

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

K 1.2, 11K 1.3,
K 1.4

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

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

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

MJIOCKOCTH, IepeCCUCHUus NMPAMBIX U IIOCKOCTEH.

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

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

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

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

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

Tema 7.3
O0bEéM MHOrOrpaHHUKA

Coaep:xanue yueOHOT0 MaTepuaJia

2(0)/12 (3)

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

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

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

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

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

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

ITpumenenue 00BEMOB. Bouncnenune paccTossHUA A0 MIIOCKOCTH

2

IIpakTuyeckue 3aHATHS

12

O061EM Tena. O6bEM NPSIMOYTOIBHOTO NapaljiesenuIe1a.

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

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

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

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

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

2. TlpumeHenne 00bEMOB.

2

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

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

Tema 7.4

Conep:xanue yueOHOro MaTepuasa

10 (0) /8 (2)
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Tena Bpamennst

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

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

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

Cdepa u map.

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

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

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

[Tpuxiragaple 3312491, CBSI3aHHBIE CO CPEpOi 1 IIAPOM.

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

10

IIpakTuyeckue 3aHATHS

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

3anauu no Teme «Tena u NTOBEpXHOCTH BpaLICHUS

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

N N B~ ©©

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

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

Tema 7.5
IL1o1maau nNOBEpXHOCTH U
00bEMBI KPYIJIBIX TeJI

Coaepsxanue y4e0HOro MaTepuaJia

6(2)/10 (4)

O0bém runuHApa. Teopema 00 00bEME TPSIMOTO HIUIUHIIPA.

[Tnomaau 60KOBOM M OTHOW MOBEPXHOCTH IIIIUHIPA.

Brruncnenune 06EMOB TN ¢ TOMOIIBIO ONPEAENIEHHOTO HHTETpaa.

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

CooTHoIIeHUsT MeXIY TUIOIASIMH MIOBEPXHOCTEH 1 00bEMaMHK MOTOOHBIX Tell.

ITomoOHbIE Tea B MPOCTPAHCTRE.

M3meHeHue 00béMa npH 1o 1001 u.

4

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

IIpakTH4eckue 3aHATHSA

10

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

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

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

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

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

MOKa3aTe¢JIbHOC U

HOpMAaJIbHOE

IIJIOTHOCTH BEPOATHOCTU HOPMAJIBHOI'O paClpCaACIICHUA
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pacnpeacjacHust

Tema 9.4
Pacnpenenenune Ilyaccona

Conep:xanue yueOHOr0 MarepuaJia

2(0)/0(0)

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

2

OK 02, OK 04, OK
05

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

3.1. MaTepuabHO-TEXHUYECKOE ofecneyeHune

3.11

3.12

3.1.3

3.14

Peanmauml IporpaMmbl JUCHUIIIIMHBI ONPCAIIOJIaracT HaJIu4nue

ydaeOHOro kabuHeTa MarteMaTuku
nabopaTopuu -
3aja OMOINOTEKA;

YUTAJIbHBIN 31 C BBIXOJOM B ce€Th MHTEpHET.

MaCTCPCKUX -

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

z

HanmenoBanusi 00b€KTOB M CPEICTB MATEPHATbHO-TEXHUYECKOTO
odecneuyeHUs

IIpumeuanust

Kaouner 202 maTtemMaTuku ¥ GU3MKH, IIAXMAT

Paboune MecTa 1o KOJIMYCCTBY o6y11a101111/1xc51:

Pabouee MecTo mpemnojaBares

Pabouas menoBas gocka

Komnerorep

Tenesuszop

TexHuveckue cpeacTBa 00yueHust

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

Ha6op nuneek (1M, NpsIMOYTOIBHBIN TPEYTOJIBHUK)

[upkynb

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

PIZ|@ NPT W e

O O OO0 OO O0OO0OO0ODO0OO0OOoOBOoOOoOoOoOooOo

IIpesenTanuu mo TeMam:

HucnoBas OKpPYKHOCTb

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

Kopens u crenens

[lepBoobOpazHas u uHTErpa

IToka3zatenbHast QyHKIHS

Jlorapudmuueckas GyHKIUSA

AKCHOMBI CTEPEOMETPUH

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

MHororpanHuku

Terpannp, mapannenenumnes

[Ipusma

[Tupamuga

= o RFERE mREEEG

ITeuaTHbie mocoous

TemaTtnueckue Tadbauipl: @opMyIibl TPUTOHOMETPHH

v

Y4eOHO-MeToAMYeCKHEe MaTePHaJIbl 0 IMCUMIINHE
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Marepuaiibl 110 TEOPETUYECKON YaCTH TUCUUILIMHBI

MaTepI/Iaan K IPaKTUYCCKHUM 3aHATHAM 110 JUCHHUIIIIMHE

WIN |-

)=

KomiiekTsl KOHTPOJIbHO-OLICHOYHLIX CPCACTB

Moaeaun, MaKeThbl

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

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

OcHOBHbBIC HCTOYHHUKH:

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

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

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

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

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

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

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

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

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

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

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

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

HNuTepHeT — pecypcebl:

BIIP Knacc. Bapuantsr BITP ¢ orBetamu: caiit. - URL: https://vprklass.ru/
BIIP. EI'D: caiit. - URL: https://vpr-ege.ru/vpr.
BIIP Tectol. [Toaroroska B BITP 2024: caiit. - URL: https://vprtest.ru/
4 BIIP. Bcepoccuiickue npoBepodnble padoThl: cait. - URL: https://4vpr.ru/.
Bcepoccuiickue npoBepounbie padoThl: cait. - URL: https://ru-vpr.ru/.
. Bcepoccuiickue unTepHeT-oamMmuannel: cailt - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2025).

7. Bcs snemenrtaphas mareMatrka: cait. - URL: http://www.bymath.net (nata o6parienus:
12.07.2025).

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

9. Maremaruka. [llkona. bynymee: caiit. - URL: http://www.shevkin.ru(zara oGparienus:
12.07.2025).

10. OGpazoBarenbHblii mopTan dus-mar kinacc: cair. - URL: http://www.fmclass.ru (mzara
obpamienus: 12.07.2025).

11. OtkpeIThiii OaHk MaTemaTuueckux 3amgau EID: caiit: - URL: http://mathege.ru (mara
obpamienus: 12.07.2025).

ocourwnE

12. OTtkpeiThId KOJUTEK. Marematuka: cait. - URL: https://mathematics.ru / (mara
obpamienus: 08.08.2025).
13. [ToBTOopum Matemaruky: caiit. - URL: http://www.mathteachers.narod.ru / (nara

obparenus: 12.08.2025).

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

15. Pe3onbBenTa. Yuebnsie marepuansl. K. JI. Camapos, C. C. CamapoBa CrnpaBOYHHK IO
MaremaTuke Isg IIKoJbHUKOB: cait. - URL: https://www.resolventa.ru/demo/demomath.htm /
(mara oopamenus: 12.07.2025).

16. Cnam I'MA: Pemry EI'D. O6pa3oBarenbHblil mopTai A NOJArOTOBKH K SK3aMEHaM: CaMT.
- URL: https://ege.sdamgia.ru/?ysclid=lpqts21qxp380708246 (nara oopamenus: 12.07.2025).

17. CnpaBoyHUK 1o MaTeMaTHKe TS IIKOJIBHUKOB: CauT. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata o6pamenus: 12.08.2025).
18. Cpennsisi MaTemMaTH4ecKasi HHTepHeT mkona: cait. - URL: http://www.bymath.net /

(mata oopamenus: 12.08.2025).
19. ®enepasnbHBIil HHCTUTYT OIIGHKH KauecTBa oOpa3oBanums: caift. - URL: https://fioco.rul/.
20. ®denepanpHbIi TIEHTP MHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB: canT. - URL:
http://fcior.edu.ru / (nara obpamenus: 01.07.2025).

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

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

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

CMmemanHOe 00y4YeHHE PeaTn3yeTcs OCPEICTBOM:

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

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

- OpraHu3alyy TPYIMIoOBOH yueOHOM nesTenbHOCTH o0ydarommxcs B DMOC kormnemxa.

OCHOBHBIMU CpPEJICTBaAMH, UCIIOJIb3YEMBIMHU VISl peaIU3alliy JaHHBIX TEXHOJIOTUH, SIBIISIFOTCS:

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

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

—®DaiiioBblil apxuB, pexkuM goctyna: https://kpk.kss45.ru/yuebnas-padora/aucTaHIMOHHbBIC-
TexHoaornu/dhamioseiii-apxus.html.

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

—Cdoepym.

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

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIUHBI

KoHTposib M oOmeHKa pe3ylbTaTOB OCBOEHHUS OOIIe00pa30BaTEIbHON JUCIUIIINHBI
PacKpBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YNIbTaThl, HANIPaBJICHHbIE HA (POPMHUPOBAHHUE OOIIUX U
npodeccHoHaNbHBIX KOMIIETSHIINN M0 pa3/ieliaM U TeMaM CoJIep KaHus yueOHOro MaTepuana.

Ooémasi/npodeccuonanbHast

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

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

Maremarnueckuii JUKTAHT
NunuBunyanbHas

Paznen 6: Tema: 6.1

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

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

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

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

14;15

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

Paznen 3: Tema: 3.1

Paszgen 4: Temsr: 4.1; 4.2

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

Pasgen 6: Temsr: 6.1; 6.2; 6.3

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

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

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

OK 05

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

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

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

OK 06

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

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

OK 07

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

TecTtupoBanue
YeTHBIN onpoc
MaremaTu4ecKuii TUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
DKOJIOTUYECKUE MPOEKThI
OKOJIOTHYECKHUE aKIUH,
9KOJIOTUYECKHH 1€CaHT
Meponpusarus 1o 03€JIEHEHUIO
TEPPUTOPUU
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JuddepeHurpoBaHHbIN 3a4eT
BrimonHenne sK3aMeHaIMOHHbBIX
3aJlaHul

OK 08

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