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PabGouas mnporpamma y4eOHON AMCHMIUIMHBI pa3pabOTaHa Ha OCHOBE
TpeOoBanuii DenepaabHOr0 TOCYIapCTBEHHOTO OO0pa30BaTENIbHOTO CTaHAapTa
cpemHero oOmmiero oOpa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKType, COIEPKaHUIO U
pe3yJbTaTaM OCBOCHUS y4eOHOM AMCUUIUTHHBI « MaTeMaTHkay, 1 B COOTBETCTBHH C
PexomeHnanmusiMu 1o peanusanuy CpeaHero ooimero odpazoBaHHs B Ipeaenax
OCBOCHMSI ~ 00pa30BaTEIBHOM  MPOTrpamMMbl  CpPEIHETO  MPOQPECCHOHATHLHOTO
oOpazoBanust (nmuchbMo JlemapramMeHTa TOCyJIapCTBEHHOW TOJIHTUKH B cdepe
cpeaHero mnpodeccuoHanbHOr0 0o0pa3oBaHusl W MPOGECCHOHATBHOTO O0Yy4YeHUS
Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-592), Ha ocHOBE IpHUMEpHBIX
nmporpamMm  001e00pa30BaTeNbHBIX JAUCIUIUIMH C YYETOM TPOQPEeCCHOHATLHON
HanpasiaeHHocTH nporpamm CIIO, peanusyeMblx Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, yTBEpkJCHHbIX COBETOM TIO OIEHKE COJEpKaHUS M KadyecTBa
NPUMEPHBIX MPOrpaMM 00IIe00pa30BaTENFHOTO W COIMAIBHO-TYMaHUTAPHOTO
nukiioB CIIO (mpotokon ot 30.11.2022 Ne 14).

Opranuzanusi-pa3padoTIHK:
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PazpaboTunk:
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[TporpamMma paccMoTpeHa 1 0J100peHa Ha 3aCeJaHNuH MPEIMETHON (IIMKIIOBOIA)
KOMHCCHH OOIIMX T'YMaHUTAPHBIX TUCIUTUINH
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1. O0mas xapakTepucTHKA NPUMEPHOI padoyeil MPpOrpaMMel
001e00pa3oBaTeIbHOM JUCHMILINHBI «MaTeMaTuKa»

1.1. MecTro aAUCHUIUIMHBI B CTPYKTYpe OCHOBHOH o0pa3oBaTe/ibHOI
NMpOrpaMmabI:

OO6meoOpazoBarenpHasl QUCHUIUIMHA «MaTeMaTHKa» SBISETCS 00s3aTEIbHON
4acThl0  OOIIEO0pa30BaTENILHOTO IIMKJIa 00pa30BaTENbHOM MPOTpaMMbl B
cootBeTcTBUU ¢ PI'OC no cnenumansHocty 09.02.11 «Pa3paboTtka u ynpaieHue
MIPOTPaMMHBIM 00ECTICUCHUEM)»

1.2. Heau 1 nJIaHUPyeMble Pe3yJbTaThbl 0CBOEHUs JUCIHUTIIHHBI:
1.2.1. Heau 1ucUNIMHBI

Conepxxanue MIPOTPAMMBI 00111e00pa3oBaTeIbHON JACIIUTUTUHBI
«MartemaTuka» HanpaBlI€HO Ha JOCTHKEHHE pe3yJbTaTOB €€ H3yueHus B
cootBerctBUU ¢ TpedoBanusiMu PI'OC COO c¢ yuerom mnpodecCHOHATBHOM
HanpasieHHocTH PI'OC CIIO. IlpuoputreTHpIMU LENSIMU O0yUYEHUSI MaTeMaTHKE
Ha 0a30BOM ypOBHE SIBJISIIOTCSA:

- (¢opMupOBaHHE IEHTPAIbHBIX MaTeMaTHYECKUX MOHITUH (YHCIIO,
BEJIMYMHA, TeOMeTpuueckas (Qurypa, IHNepeMeHHas, BEpOSATHOCTh, (YHKIHS),
o0ecreunBarolMX IPEEeMCTBEHHOCTh M IMEPCHEKTUBHOCTh MaTEeMaTHYECKOTO
o0Opa3oBaHus 00yUaIOIIUXCS;

- noJiBeJIeHrEe O0yYaroUINXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMAaTUKU U OKPY’KAIOLIEr0 MUpa, MOHMMaHUE MaTeMaTHKH Kak
4acTU OOIIEH KyJIbTYphl YEJIOBEUECTBA;

- pa3BUTHUE UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yYaroIuxcs,
MO3HABATEJIbHOW AaKTMBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJICHUS, HHTEPECa K U3YYEHHUIO MAaTEMAaTUKU;

- popmupoBanne GpyHKIIMOHATHHON MaTEMaTUYECKONH TPAMOTHOCTHU: YMEHHUS
pacro3HaBaTh MaTEMAaTUYECKHE aCTIEKThI B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX U IIPU
U3YyYEHUU JIPYTUX AUCLUWIUIMH, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA SI3bIKE MATEMATUKU U CO3/1aBaTh MaTeMaTHYECKUE MOJENH,
IPUMEHATh OCBOEHHBIH MaTeMaTHMYeCKU ammapaT Uil pelIeHus INPaKTHKO-
OpUMEHTHPOBAHHBIX  3aj4ad,  3aJa4  [po(eCCHOHAIBHON  JEATENbHOCTH,
MHTEPIPETUPOBATH U OLICHUBATH IIOJIYUYEHHbIE PE3YJIbTaThI.

1.2.2. Ilnanupyemblie Ppe3yJabTaTbl OCBOeHHsl 001Ie00pa3oBaTeIbLHOIMI
aucaIuIMebI B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO
O6mme xomnerennmu (OK) u npodeccnonanburie kommereHmu (ITK) ®I'OC CI1O
B COOTHECEHUH C JTUYHOCTHBIMH, MeTarnpeIMEeTHEIMHU
" MIPEIMETHBIMHU pe3yiabTaTamMu o0yueHust 6a3oBoro YPOBHS
®I'OC COO npencraBiaeHbl B TAOIHUIIE:
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Ko 1 HauMenoBanue

Pe3yabTaThl 00yYeHUs!

K pa3jiInIHbIM KOHTEKCTaM

TEXHOJOTMYECKOH M COLMAIBLHONW HANpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHMPOBATh,  IUIAHUPOBaTh U
CaMOCTOSTEIILHO BBIMOJIHATh TAKYIO IESTEIbHOCTE;

- MHTEepeC K pas3iuyHbIM cepaM npodeccHoHaIbHON
JeSITeTEHOCTH/

- TOTOBHOCTh M CHOCOOHOCTh K 00Opa3oBaHHUIO
¥ caMO00OPa30BaHUIO HA MTPOTSIKCHUU BCEH KU3HU
MertanpeMeTHbIE Pe3yJIbTaThl JOJKHBI OTPaXKaTh:

OBnajieHue YHUBEPCATEHBIMA y4IeOHBIMU
MMO3HABATCIbHBIMU ICHCTBHUSMH:

a) 0a30BbIC JIOTHYSCKHE JCHCTBU:

- CaMOCTOSTEIBHO (hopMyITUpOBaTH
U aKTyalm3upoBaTth  mpobieMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

- YCTaHABIWBATh CYIIECTBEHHBIA NpPHU3HAK  HIIH
OCHOBAaHHS IS CpaBHEHUS, KJaccuukanuu

u 00001LEHNS;
- OTIPENCTIATH IENIN NCATEIBHOCTH, 3a/1aBaTh MapaMeTPhl
W KPUTEPHH UX JTOCTHKCHHS;

?«%&ﬁgﬁﬁg O6mue' JucuMnnHapHbie’
OK 01. Bribupars | JIndHOCTHBIE  pe3ydbTaThl  JOJKHBI  OoTpaxkath | I[IP61. Bnamenune meTomamu J0OKa3aTelbCTB, aITOPUTMaMHU
CTOCOOBI pelieHnsl 3a/1ad | B YacTH: TPYJIOBOTO BOCITUTAHUS: pemieHust 3amad; ymMeHHe (OPMYITUPOBATH OIpPEICIICHUS,
npo¢ecCHOHAIBHOM - TOTOBHOCTh K Tpydy, OCO3HaHME LIEHHOCTH | aKCHOMBI U TEOPEMbI, MPHUMEHSATh WX, IPOBOAUTH
JIeSITeTbHOCTH MacTepcTBa, Tpya0Io0ue; JIOKa3aTeNlbHBIE PACcCYXKICHHS B X0/I¢ PEIICHNS 33/1aY;
MIPUMEHHUTEIHHO - TOTOBHOCTh K aKTUBHOM nestenapbHocTH | [TPG2. YMeHHMe omnepupoBaTh MOHITHIMH: CTEIICHb YHUCIA,

gorapuM dUHcIa; yYMEHHE BBIOJNHATH  BBIYHCIICHHE
3HA4YCHUN U MpeoOpa3oBaHUs BBHIPAKECHUN CO CTETICHSAMHU U
norapudMamMu, TPpeoOpa3oBaHUsS APOOHO-PAITHOHATBEHBIX
BBIpAKEHU;

[1PG3. YMeHue omepupoBaTh MOHATHSMU: PAIlHOHATBHEIC,
UppaloHalbHbIE, MoKa3aTeJbHbIE, CTETICHHBIE,
gorapuMUUEcKue,  TPUTOHOMETPHUYECKHE  YpaBHEHHS
Y HEpaBEHCTBA, UX CHCTEMBI;

[1P65. YMmenne omepupoBaTh MOHATHAMH: paIlliOHAJIbHAS
(GyHKUMS, TIOKazaTenbHas (QyHKIMSA, CTerneHHas (QyHKIHS,
norapudmMuaeckas ¢$yHKIH, TPUTOHOMETPUUECKUE
¢GbyHKIMKM, 00paTHBIe (DYHKIMH; YMEHUE CTPOUTHh IpaduKu
M3yYeHHbIX (YHKIWHA, WCHOIB30BaTh TIpaduKu IpU
U3yYeHUU TIPOIIECCOB
1 3aBUCHMOCTEH, TP PELISHUH 3a7a4d U3 JPYTUX YIeOHbBIX
NpeAMETOB W 3a/Ja4 W3 pPEalbHOW KHU3HHW; BBIPAXKATh
(hopMynamMu 3aBUCHMOCTH MEXy BEITHINHAMH;

[1P66. YMeHune pemarb TeKCTOBBIE 3aJa4l pa3HbIX THIIOB (B
TOM YHCJIE Ha TIPOLEHTHI, JOJM M YacTH, Ha JBMXKEHHE,

1 O6ume pe3ynbTaThl cHOPMYIMPOBAHBI B COOTBETCTBUH C JIMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyiabraramu ®TOC COO, B HhOpMUPOBAHMHE KOTOPBIX y4aCTBYET 00LICOOpa3OBaTENbHAS

IUCUUILIINHA.

2 IMCUMILIMHAPHBIE PE3YJIbTaThl C(OPMYJIMPOBAHBI U NPOHYMEPOBAHBl B COOTBETCTBMH C TPEOOBAHMAMHU K IIPEIMETHBIM pe3yibTaTaM 6azoBoro yposus (IIPG) ®I'OC COO (TIpuxas

Muno6prayku Poccnu ot 17.05.2012 Ne 413 (penmakums ot 27.12.2023 r.)

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

1 noagnuce

52 CBefeHVs 0 MOAMUCAX — Ha IMcTe noAnuceii. Mposepka NOANNHHOCTY — no QR-kogy.

TAMOY CO «HMKHETarnnbCknn £
TOProBO-3KOHOMUYECKUI
Konnemx»




- BBIABIATH 3aKOHOMEPHOCTH U
B PACCMATPUBACMBbIX SIBIICHHSIX;

- BHOCHTb KOPPEKTHBBI B IESITEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJSIM, OIICHUBATh PUCKHU
MOCAEACTBUN JEATEILHOCTH

- pa3BUBaTh KpPEaTHBHOE
MIPY PEIICHUH XKU3HECHHBIX TPO0OIeM

0) 0a30BbIC HCCICAOBATEILCKHE NCHCTBUS:
- BJaIeTh HaBBIKAMH YYeOHO-HCCIICAOBATEIILCKON U
MPOCKTHOM JICATCIIbHOCTH, HaBBIKAMU Pa3pEIICHUS
npo0Jem;

- CIIOCOOHOCTh " TOTOBHOCTh
K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pEIICHUs

MIPOTUBOPEYHUS

MBIIIJICHUE

MMPaKTUYCCKUX 3a1ad4, IIPUMEHCHUIO Ppa3InYHbIX
METOJ0B ITO3HAHUA
- BBIABJIIATH MIPUYUHHO-CIICACTBEHHBIC CBA3H

M aKTyaJu3UpOBaTh 3a1ady, BBIABHIaTb THMIIOTE3Y €€
pellicHUs], HAXOAUTh ApPryMEHThI ISl J10KA3aTeIbCTBA
CBOMX YTBEP:KICHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU
PpelleHuUs;

- aHAJIM3MPOBATh MOJYYCHHBIEC B XOJIC PEIICHHS 3a1aul
pe3yJbTaThl, KPUTHUYECKH OLIEHUBATh X
JOCTOBEPHOCTD, MIPOTHO3UPOBATh HU3MEHEHUE
B HOBBIX YCIIOBHSIX;

pa3pabaTrIBaTh IJ1aH pelieHus
C Yy4EeTOM aHalk3a HMEIOIINXCS
1 HEMaTEePHAIbHBIX PECYPCOB;

- yMeTh MEPEHOCHUTh 3HAHWS B MO3HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEICITEIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obJacrei;

TPOOIIEMBI
MaTepUaTbHBIX

paboTy, CTOMMOCTb TOBAapOB W YCIYT, HAJlOTH, 3aJa4yd U3
00JIacTH yIpaBJIeHuUs JMYHBIMHA U CEMEHHBIMU (DUHAHCAMH);
COCTABJISITh BBIPQKEHMS, YpaBHEHHMs, HEPaBEHCTBA U HX
CHCTEMBI II0 YCIIOBUIO 3aJadd, HCCIEAOBATH IOIYyYCHHOE
pelIeHre 1 OLCHUBATh IPAaBAONOI00HOCTb PE3yIbTATOB;
[1P69. YmeHne oneprpoBaTh MOHATHSAMH: TOYKA, HpsAMasd,
IUIOCKOCTb, MIPOCTPaHCTBO, IBYTPaHHbIH yrou,
CKpEIIHBaIOIINECs psSIMBIE, MapayieaTbHOCTD u
HEPIEHIUKYISIPHOCTD HPSMBIX U IJIOCKOCTEH, YToil MEXIy
MIPSIMBIMH, YTOJ MEXKAY MPSIMOH M TUTOCKOCTBIO, YTOI MEXTY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IUIOCKOCTH,
paccTosHHE MEXAy TPSAMBIMH, pAacCTOSHUE  MEXITy
IUIOCKOCTSIMH; YMEHHE HMCIONB30BaTh NPH PEIICHUM 3a1ad
n3ydeHHble (AKTBI W TEOpeMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MUPA;
[1P610. YMenne onepupoBaTh MOHATHAMA: MHOTOI'PAaHHHUK,
ceyeHHe MHOTOTpaHHUKa, KyO, mapaiiesenunes, IpusmMa,
nupamMuza, (urypa M IOBEPXHOCTh BPALICHUS, IMIHHID,
KOHYC, 11ap, cepa, ceueHus: GUrypsl BparieHus, II0CKOCTb,

Kacafomasica  chepsl, MWIMHAPA, KOHyCa, IUIOMAIb
MOBEPXHOCTH TIMPAaMUJBL, TPHU3MBI, KOHycCa, LWIMHIAPA,
wromans  chepsl, 00beM  Kyba, TNPSAMOYTOIBHOTO

napajuieNnenunesa, IMpaMuIbl, IPU3Mbl, LIUIUHIPA, KOHYCa,
mapa; yMeHue u300paxaTb MHOTOTPaHHUKH U TIOBEPXHOCTH
BpAalLEHUsI, UX CEUEHMsI OT PYKH, C MOMOULIbI0 YEPTEKHBIX
HHCTPYMEHTOB M DJJEKTPOHHBIX  CPEACTB; yMCHHE
pacrmo3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAaHHUKH;

[1P611 VYmenue omepupoBaTh IMOHSTHSIMH: JBIDKEHHE B
MPOCTPaHCTBE, TOJ0OHBIE (UTYphl B  IPOCTPAHCTRBE;
UCIOJb30BATh OTHOILEHHE IUIONIAJCH MOBEepXHOCTEH u
00BEMOB TIOJTIOOHBIX (PUTYp TP pEIICHUH 3a1a4;
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- BBIJIBUTATh HOBBIC WJICH, MpEAJiaraTb OpUTHHAILHBIE
MOAXO0/bI ¥ peUIeHUs

- CTaBUTh MpOOIEMBI U JIOTTY CKArOIIIHe
CIIOCOOHOCTH X HCITOJIb30BAHUS
B IO3HABATENILHOW U COIMATILHOMN MTPaKTUKE
OBnagcHue YHUBEpCaAIbHBIMU peryJiasiTUBHBIMU
JEHCTBUSAMU: a) CAMOOPTaHMU3AIHS: IeJIaTh OCO3HAHHBIN
BEIOOp, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH
3a pelieHne

3a7a4H,

ITP612. YMeHHE BBIYUCIATH TEOMETPUUYECKHE BEITUYHHBI
(mmuHA, yrou, miomans, 00bEM, IUIOMAAb ITOBEPXHOCTH),
UCTOJB3Ys U3y4YEeHHBIE (POPMYJIIBI U METOJIBI;

[1P613. YMmenue onepupoBaTh MOHATHAMH: IPSIMOYTOIbHAS

cucremMa KOOpAWHAart, KOOpJUHATBI TOYKH, BCKTOpD,
KOOpAWHATBI BEKTOpPaA, CKAIPHOC TMPOU3SBECACHUE, YIOJI
MCXKAY BCKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BCACHHC
BEKTOpa Ha YHCJIO, HaxoauTb

C TMOMOIIBI0 HM3YYCHHBIX (DOPMYJI KOOPIWHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXTY IBYMS TOUKAMU;

[1P614. YMenue BoIOMpaTh MOAXOIAIINN U3YUECHHBIA METO
JUIS  peUIeHHs 3afadd, paclio3HaBaTh MAaTeMAaTHYECKHE
(hakThI

¥ MaTeMaTH9IECKHE MOJICH B MIPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, YMCHHE IPHBOIUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUH POCCUICKOM H  MUPOBOU
MaTeMaTHYEeCKOH HAYKU

OK 02. MHcnoms3oBaTh
COBpPEMEHHBIE  CpeICTBa
TIOMCKa, aHajuM3a |
UHTEpIpeTaIuu
uHGbOpMAIIVH, u
MH(pOPMAIOHHbIE
TEXHOJIOTHU JUTSL
BBIITOJTHEHUS 3a1a4
npodeccHoHaTBbHOM
JIeSITeITbHOCTH

JInuHOCTHBIE pe3yJIbTaThl JOJKHBI OTPaXKaTh B YaCTH:
[IEHHOCTH HAyYHOTO MO3HAHMUS:

- c(OpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOILIECTBEHHOW NpPaKTHKH, OCHOBaHHOTO Ha
IUajore KyibTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MHPE;
MertanpenMeTHbIE pe3yIbTaThl JOJDKHBI OTPAKATh:
OgnazseHue YHHBEPCAIbHBIMH y4eOHBIMU
MMO3HABATEIFHBIMU ICHCTBISIMH:

B) paboTa ¢ HH(pOpMAaIHEH:

- BIIAaAETh HABBIKAMU TMIONYYCHHUS WHGOpMAINH W3
WUCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSTEIHHO
OCYIIECTBIATh TIOWCK, AaHalN3, CHCTEMATHU3AlHI0 U

ITP64. VYmMeHue omepupoBaTh TMOHATHUSAMHU: GYHKIUA,
HempephiBHAS (PYHKIWSA, TPOU3BOAHASA, IepBooOpa3Has,
OIIpE/IeNICHHbI MHTETPaj; YMEHHE HaXOJUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX  (DYHKIMH,  HWCIONB3YyS  CIPABOYHEIC
MaTepHabl; UCCIIeIOBATh
B TMpOCTEHIMHUX cioydasx (QYHKOIAH Ha MOHOTOHHOCTD,
HAaXOJUTh HAHOOJIbIINE ¥ HAMEHbINNE 3HaYCHUS (DYHKIINH;

CTpOUTHh TpaUKl MHOTOWICHOB C HCIOJIH30BAHHEM
anmapara = MaTeMaTH4eCKOro  aHaiau3a;  IPHUMEHTh
MIPOU3BOHYIO

IpU pEelIeHNH 3a7ad Ha JIBWKEHHUE, pelarh NpPaKTHKO-
OpHCHTHPOBAHHBIC 3a7adl HA HAHMOOJBINE U HANMEHBIINE
3HAYEHUs, Ha HAXOXKACHUE MyTH, CKOPOCTH U YCKOPEHUS

[1P66. YMenne pematb TEKCTOBEIE 3a1a4H Pa3HBIX TUIIOB (B
TOM 4YHCJIE Ha TPOIEHTHI, MOJU M YacTH, Ha JBWKCHUE,

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

1 noagnuce

52 CBefeHVs 0 MOAMUCAX — Ha IMcTe noAnuceii. Mposepka NOANNHHOCTY — no QR-kogy.

TAMOY CO «HMKHETarnnbCknn £
TOProBO-3KOHOMUYECKUI
Konnemx»




MHTEPIpeTalni0 HH(GOpMAlUU pa3JIUYHBIX BUJIOB U
(hopM TIpeiCcTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3MUYHBIX (hopMarax ¢ y4eToMm
Ha3HAYCHUS WHPOPMAIUU H TENIEBOM ayTUTOPHH,
BBIOMpAas ONTHMAIbHYIO (OpMY TMPEACTABICHHUSI U

BU3yaJIM3alny;

- OLCHUBATh  JOCTOBEPHOCTH,  JIETUTUMHOCTb
WHPOPMAITIH, ee COOTBETCTBHE MIPaBOBBIM
1 MOPaJbHO-3THUECKUM HOpMaM;

- WCIONB30BAaTh  CpeACTBAa  MH(OPMAIMOHHBIX
U KOMMYHMKAIIMOHHBIX TEXHOJOTMH B pEIICHUH
KOTHHTHBHBIX, KOMMYHHKaTHBHBIX
U OpraHM3allMOHHBIX  337a4 ¢  COOJIOJICHUEM

TpeOOBaHMIA DSPrOHOMHUKH, TEXHHUKH OC30MacHOCTH,
THTHEHBI, pPecypcocOepekeH s, MPaBOBBIX U 3TUYECKHX
HOPM, HOpM HH(pOpManOHHON 06€301MacHOCTH;

- BIAJETh HAaBBIKAMH pacllO3HABaHUS W  3aIlUTHI

paboTy, CTOMMOCTb TOBapoOB M YCIYyT, HalOTH, 3a/Jadyd U3
00JIacTH yIpaBJIeHuUs JMYHBIMHA U CEMEHHBIMU (DUHAHCAMH);
COCTaBIIAITh BBIPAKCHMS, YPAaBHEHMS, HEPABEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3a/lauM, HCCIECA0BaTh IOJIyYEHHOE
pelICHNE U OLIEHUBATH MPaBJIONI0I0OHOCTD PE3YJIbTATOB;
[IP67. VYmeHne omnepupoBaTh TOHATHUSAMH: CpeIHee
apupMeTH4ecKoe, MeJuaHa, HauOoIbllee M HaUMEHbIIIEe
3HAUEHMsI, pa3Max, JUCIEPCHUs,, CTAaHAAPTHOE OTKJIOHEHHE
YHCIOBOTO HabOpa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATH
WHpOpPMAINIO, TPEJACTaBIeHHY0 B  TaOmUIax, Ha
Juarpammax, rpaukax, OTpaxkarollylo CBOMCTBa peabHBIX
IIPOIIECCOB

U SBICHHUH; IPEACTABIATH HHYOPMALMIO C IOMOIIBIO
TabIuIL

U JMarpaMM; UCCIIEOBaTh CTaTHCTUYECKUE JAHHBIE, B TOM
qpciae ¢ OpUMEHEHHeM TIpadHuyeckux METOJ0B U
3JIEKTPOHHBIX CPEJICTB;

MHPOPMAINH, MHPOPMAITTOHHOM 6e3onacHoctu | [IP614. YMenue BEIOMpATh MOIXOAAINI H3YIEHHBIH METOX
JIMYHOCTH IUI1  pellleHnsl 3ajadyd, paclo3HaBaTh MaTeMaTHYeCKHe
(hakTh
U MaTeMaTHYECKUE MOJIENIH B IPUPOIHBIX M OOILECTBEHHBIX
SIBICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaTEMaTU4YECKUX OTKPBITUM POCCUHCKOM M  MHUPOBOH
MaTeMaTHYECKOW HAyKH
OK 03. [IlnanmpoBats | JluuHOCTHBIE  pe3ynbTaThl  JODKHBI  oTpaxars | IIPO1. Bmagenme meromamu IOKa3aTenbCTB, ATOPUTMAMHU
u pEann30BbIBAaTh | B YaCTHU: lyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS: peuieHus 3anad; yMeHue (OPMYJIMPOBAaTh OIPECICHUs,
COOCTBEHHOE - copMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSA, | aKCHOMBI W  TEOPEMBI, TPHMEHSATh WX, IPOBOAUTH
npodeccuoHaIbHOE 9TUYECKOTO MOBEJCHNUS; JOKa3aTeNbHBIE PACCYXKICHHS B XO/I€ PEILICHNS 3a/1a4;
1 JUYHOCTHOE pa3BHUTHE, | - CIIOCOOHOCTH OIEHMBATh CHTyanuio W mnpuHuMarh | [IP64. VYmenwe omepupoBaTh NOHATHUAME: (DYHKIHA,
MPEANPUHUMATENBCKYIO OCO3HaHHBIC PEIICHUs, OPUEHTHUPYSACh HAa MOpaJbHO- | HENpepbiBHAs (GYHKIMS, NPOM3BOAHAA, IIepBOOOpa3Hasi,
JeSITEIbHOCTD HPABCTBEHHBIE HOPMBI U LIEHHOCTY; OIpENEICHHBIM NHTErpal; YMEHHE HAXOAUTh IPOU3BOIHBIC
B npodecCHOHATBHOM JJNIEMEHTapHBIX  (QyHKIMH,  WCHOJB3Yys  CIPaBOYHBIC
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ctepe, HCII0JIb30BaTh
3HaHUS TI0  IPABOBOM
u (hrHaHCOBOM
TPaMOTHOCTH

B PAa3JIMYHBIX JKU3HCHHBIX
CUTyalusax

- OCO3HaHHE JIMYHOTO
YCTOHYHBOTO OYAyIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMUM POAUTEISIM U
(wmm) OpyrMM YIeHaM CEMbBH, CO3MAHHI0 CeMbH Ha
OCHOBE OCO3HAHHOT'O MPHUHSTHUS LIEHHOCTEW ceMelHOM
JKU3HU B COOTBETCTBUHU C TPAAULUSAMU Hapo10B Poccuu;
MertanpenMeTHbIE pe3yIbTaThl JOIKHBI OTPaKaTh:
OBnaneHue YHUBEpCAIbHBIMU PETYIATUBHBIMU
IEUCTBUSIMHA:

a) CaMOOpPTaHHU3AIIHS

- CaMOCTOSTENbHO OCYIIECTBIISITh II03HABATEIBbHYIO
NEeSITETFHOCTh, BBIIBIATH MPOOJIEMBI, CTaBUTH U
(dopmynupoBartb COOCTBEHHBIC 3a1a4n B
00pa30BaTENBHON  JEATENBHOCTH W JKU3HEHHBIX
CUTyallUsIX;  CaMOCTOSITEIbHO  COCTaBSATh  IUIAH
pemeHusT TpoOIEMBI C YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTCHUN; 1aBaTh
OIICHKY HOBBIM CUTYAIHIM;

CIOCOOCTBOBaTh  (DOPMHUPOBAHUIO U TPOSBICHUIO
MIMPOKOW DJPYOULIMH B Pa3HBIX OONACTAX 3HAHWH,
MOCTOSTHHO ~TOBBINIATh CBOW  00pa3oBaTENbHBIN U
KYJIbTYPHBIH yPOBCHB;

0) CaMOKOHTPOJIb:

WCIONB30BaTh MPHEMBl  pedICKCHH IS
CHUTYAIIIH, BEIOOpA BEPHOTO PEIICHHUS,

- YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPHUHUMATH
pelIeHus 10 UX CHUKEHUIO;

B) OMOLMOHANBHBIA HHTEIJICKT,
Cc(hOPMHUPOBAHHOCTH:

BHYTPEHHE MOTHBAIUU, BKIIOYAIOIIEH CTpEMIICHHE K
JOCTIKEHUIO  IeId U YCIeXy,  ONTHUMH3M,

BKJIaJa B IIOCTPOCHUEC

OLICHKH

MpEeToIararoui

MaTepHalIbl, HCCIEA0BATh B MPOCTEHINNX CIydasx (yHKIHU
Ha MOHOTOHHOCTbH, HaXOJUThb HAaHOOJbIINE ¥ HaUMEHBIINE
3Ha4YCeHUS (DYHKIMIA, CTPOUTh TpadUKH MHOTOUIEHOB C
WCTIONB30BaHNEM amiapara MaTeMaTH4ecKoro aHaln3a;
PUMECHSTh MIPOU3BOAHYIO
NPy peIIeHNH 3a7ad Ha JBIDKEHHE, pemaTh HpPaKTHKO-
OpPUEHTHUPOBAHHBIC 3a7auyd Ha HAHOOJIbIINE U HAUMEHBIINE
3Ha4YEHUs, Ha HAXOXKAEHNE MyTH, CKOPOCTH U YCKOPEHUS
ITP65. YMmeHue omepupoBaTh MOHATHAMH: pallMOHaIbHAS
¢yHKIMS, TIOKazaTenbHas (QyHKOHA, cTereHHas (QyHKIHA,
norapupmMudeckas GyHKIWS, TPUTOHOMETPHUYUCCKUE
¢yHKIMH, OOpaTHBIE (QYHKINH; YMEHHE CTPOWTH TpaduKu
W3yYCHHBIX (YHKIMH, HCHONB30BaTh TpaQuKH  TpU
M3yYeHHUN MIPOIIECCOB
Y 3aBHCHUMOCTEH, NIPU PEIICHUH 331a4 U3 APYTHX Y4eOHBIX
MIPEeMETOB W 337a4 W3 pPEaTbHOW KHU3HH; BBIPAXKATH
(hopMyamMu 3aBUCIMOCTH MEXITy BEIMYNHAMU;

[1PG6. YMenne pematb TEKCTOBEIE 3a1a4H Pa3HBIX TUTIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, JOJM M YacTd, Ha IBIXKEHUE,
paboTy, CTOMMOCTb TOBapoOB M YCIyT, HAJOTH, 3a/Ja4d U3
00JIacTH yrpaBJieHUs JTMYHBIMHA U CEMEHHBIMHU (DUHAHCAMH);
COCTaBIISITh BBIPAKCHMSA, YPABHEHMSA, HEPABEHCTBA M HX
CHCTEMBI II0 YCJIOBHIO 3aJadyd, MCCIeIOBaTh MOJy4EeHHOE
peleHne U OLIEHUBATh MPABAOIOA00HOCTh PE3yIbTaTOB;
[1P67. VYMeHue onepupoBaTh TIOHATHUSAMH: CpeIHee
apudMeTHIecKoe, MeauaHa, HauOoJbllee W HauMEHBIIEe
3HA4YeHUs, pa3Max, JUCIIePCUs, CTaHJApTHOE OTKIJIOHEHHE
YHCIOBOTO Habopa; yMEeHHE H3BJICKATh, HHTEPIPETHPOBATD
WHQOpMAIMIo,  TpeJCTaBJIeHHyl0 B  Tabnumax, Ha
auarpaMmax, rpadukax, OTpaKarollylo CBOMCTBA peabHBIX
MIPOIIECCOB

U SIBJICHUN; NOPEACTABIATh HMH(POPMALHKIO € TOMOIIBIO
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MHULMATUBHOCTb, YMEHHUE JEHCTBOBAaTb, MCXOIS U3
CBOMX BO3MOXKHOCTEH;

- OMIaTHM, BKJIIOYAIOIEHl CMOCOOHOCTh MMOHUMATh
SMOLIMOHATIBHOE COCTOSIHUE IPYTHUX, YUUTHIBATh €TI0 IpU
OCYLIECTBIIEHMM KOMMYHHUKAIMM, CIOCOOHOCTh K
COUYYBCTBUIO U COIIEPEKUBAHUIO;

- COLMANbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

BBICTPAaMBaTh OTHOMIIEHHS C JPYTUMH  JIIOJbMH,
3a00TUTBCS, TPOSIBIATE HMHTEpEC U paspelarb
KOH(IIUKTHI

TadJIMULL

U JuarpaMM; MCCJeloBaTh CTaTUCTUYECKHUE JTaHHBIE, B TOM
Yyuclie ¢ TNpPUMEHEHHWEM TpapUuecKux METOAOB H
3JIEKTPOHHBIX CPEJ/ICTB;

ITP68. YMeHue onepupoBaTh MOHATHUAMU: CIIYYaHHBINA OTIBIT
U cIydaifHoe COOBITHE, BEPOSATHOCTH CITy4aifHOTO COOBITHS,
YMEHHUE BBIUHCISATH BEPOSITHOCTH C  KCIIOJIB30BAaHHEM
rpadMIeCKuX METOJOB; MPUMEHATH (DOPMYIIBI CIIOKCHHUS U
YMHOXXEHHS BEPOSATHOCTEH, KOMOHMHATOpHbIC (aKThl U
(hopMyIBI TIpH pEIICHUM 3a/1a4; OIECHUBATh BEPOSTHOCTH
peabHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4aiHBIMHU
BEJIMYMHAMH; YMEHHE MPUBOAUTH MPUMEPHI MNPOSBICHUS
3aKOHa OONBIINX YKCEN B IPUPOIHBIX

7 OOIIECTBEHHBIX SBICHMUSIX;

[1P614. YMenue BoIOMpATh MOAXOIAIINN U3YUCHHBIA METO
Ul pelieHusl 3aJadyd, paclo3HaBaTb MaTEMaTHUYECKUE
(hakThI

¥ MaTeMaTH9IECKHE MOJICH B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME MPHUBOIUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUH POCCHUICKOM U  MUPOBOU
MaTeMaTHYECKON HAYKH

OK 04. DddextusHO
B3aMMOJCHCTBOBATH

U paboTaTh B KOJJICKTHBE
1 KOMaH/IE

JInyHOCTHBIE pe3yNbTaThl AOJDKHBI OTPaXkaTh B YaCTH:
[IEHHOCTH HAyJHOTO TIO3HAHUS: OCO3HAHWE IEHHOCTHU
Hay4YHOH JESITeIbHOCTH, TOTOBHOCTH OCYIIIECTBISAThH
MPOEKTHYI0 W HCCIIEIOBATENBCKYI0  JIESTCIBFHOCTD
WHJUBUyalIbHO U B TPYIIIE

MertanpenMeTHbIE pe3yIbTaThl JOIDKHBI OTPAXKATh:
OBnajsieHHe YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU
JIEHCTBHSIMH:

0) coBMecTHas ACSITeIbHOCTb:

- IOHUMATH U HCIIONIF30BaTh IPEUMYIIECTBA KOMAaHIHOM
Y MHJIMBUYaJIbHON pabOTHI;

[1P61. Bnanenune MeTomamu AOKa3aTeNIbCTB, alTOPUTMAaMHU
pemieHns 3amad; yMeHHe (OpMyIHpOBATH OIpEACICHUS,
aKCHUOMBI M  TEOpPEMbI, MPHUMEHATh UX, MPOBOIAUTH
JIOKa3aTelIbHbIE PACCYXKIACHUS B XO/€ PELICHUS 3aa4;
[IP67. VYMeHue oOmepupoBaTh MOHATHSAMHU: CpEIHEE
apupMeTH4ecKoe, MeauaHa, HauOoJNbIIee W HaUMEHBIIee
3HAUEHMs], pa3Max, IUCIEpPCHs, CTaHAAPTHOE OTKJIOHEHHE
YHCIOBOTO HaOOpa; yMEHHE M3BJIEKATh, HHTEPIPETHPOBATH
UHQOpMAIMIO,  TpeJCTaBJIeHHYyl0 B  Tabnumax, Ha
JuarpamMMax, rpaukax, OTpakarollyio CBOMCTBA pealbHBIX
IIPOLIECCOB

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

1 noagnuce

52 CBefeHVs 0 MOAMUCAX — Ha IMcTe noAnuceii. Mposepka NOANNHHOCTY — no QR-kogy.

TAMOY CO «HMKHETarnnbCknn £
TOProBO-3KOHOMUYECKUI
Konnemx»




- TMOpUHAMATh LEIH COBMECTHOH [EATEILHOCTH,
OpPTraHU30BHIBATE M KOOPAWHUPOBATH ICHCTBUS IO €€
OCTH)KEHUIO: COCTaBJIATH JIaH JIEHCTBHI,
pactpenensaTh POl C YYETOM MHEHUH YYaCTHHUKOB
00CYXIaTh pe3yJIbTaThl COBMECTHOW pabOTHI;
- KOOPAMHUPOBATH u BEITIOJTHATH
B YCIOBHSIX peaJIbHOTO,

¥ KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHS,
- OCYUIECTBISTH  IO3UTHUBHOE  CTpaTeTHYecKOe
MOBEEHUE B PA3IUYHBIX CHTYalWsIX, IIPOSBIATH
TBOPYECTBO ¥ BOOOpaKEHHE, OBITh HHUIIMATUBHBIM.
Omnanenue YHUBEPCATEHBIMA PETYIATUBHBIMU
JIEUCTBUSIMH:

T) IPUHATHE ce0 U NPYTUX JIIOICH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JI0Jei npu
aHaIn3e Pe3yIbTaTOB NEATCILHOCTH;

- MpU3HaBaTh CBOE IPaBO U IPaBO APYIUX JIOACH Ha
OILIMOKU;

paboty
BUPTYaJIbHOTO

U SIBICHUH; TNPEACTABIATH HHPOPMAIMIO C TOMOILBIO
TabaHI

U MarpaMM; HCCII€OBaTh CTaTHCTUYECKUE JaHHBIE, B TOM
4ypciae ¢ TOpUMEHEHHeM Tpagudeckux METOJ0B U
JJIEKTPOHHBIX CPEJICTB;

[1PG8. YMmenue onepupoBaTh MOHITUSIMH: CITyYaiHBINA OIIBIT
U cilydailHOe COOBITHE, BEPOSITHOCTh CIIy4aifHOro COOBITHS;
yYMEHHE BBIUUCIATH BEPOSATHOCTH C  HCIIOJIH30BAaHHEM
rpagu4ecKux METONOB; NPUMEHATH (OPMYIbI CIOKEHUS U
YMHOXEHHS BEPOSATHOCTEH, KOMOWHATOpHBIE (DaKTBl U
(opMynbl IIpU pPELIEHUH 3ajad; OLECHHUBAaTh BEPOATHOCTU
peanmbHBIX  COOBITHH; 3HAaKOMCTBO CO  CIyYaiHBIMH
BEJINYMHAMH; YMEHHE INPHBOAUTH IIPHUMEPHI MPOSABIECHUA
3aKOHa OombImmx qrcel B MIPAPOIHBIX
U OOLIECTBEHHBIX SIBICHUSX;

[1P614. YMenue BeIOMpaTh NOAXOIAIINN N3yUYCHHBIA METO
JUId pellleHusl 3aJadud, paclo3HaBaTh MaTeMaTHUYECKHe
(hakTe

- pa3BHBaThb  CHOCOOHOCTh  INOHUMAaTb  MHP | M MaTeMaTHYECKHE MOZEIH B IIPUPOAHBIX U OOIIECTBCHHBIX
C MO3ULUH IPYrOro YeNoBeKa SIBIGHUSIX, B MCKYCCTBE; YMEHHE IMPUBOAUTH IPUMEPHI
MaTEMaTU4YECKUX OTKPBITUM POCCUHCKOM M  MHUPOBOM
MaTeMaTHYeCKON HayKH
OK 05. OcymectBuars | JInyHOCTHBIE — pe3ynbTaThl  JODKHBI  oTpaxarth | IIPO1. Bmagenme meromamu JOKa3aTelnbCTB, ATOPUTMAMHU
YCTHY0O M NHUCbMEHHYIO | B 4aCTH: 3CTETHYECKOTO BOCIMTAHUS: peuieHus 3amad; yMeHHe (OPMYJIMPOBAaTh OIPENCICHUs,
KOMMYHUKALUIO - 3CTETUUYECKOE OTHOILIECHUE K MUPY, BKJIFOYAsl 3CTETUKY | aKCUOMBI U TEOPEMbI, IPHUMEHATh WX, [POBOJUTH
Ha TOCYZapCTBEHHOM | ObITa, HAYYHOI'O M TEXHUYECKOTO TBOPUYECTBA, CIOPTA, | JOKA3aTENIbHBIE PACCYkKACHHS B X0/ PEIICHN 3a/1a4;
SI3BIKE Poccwiickoit | Tpyaa u OOIIECTBEHHBIX OTHOIICHHIA, [1PG6. YMenune pemiatb TEKCTOBEIE 3a/1a4H Pa3HBIX TUTIOB (B
Qenepanuun ¢ y4EeTOM | - CIIOCOOHOCTb BOCHIPHHHMMATh pPA3IMYHbIE BHIBl | TOM YHUCIE Ha MPOLEHTHI, JOIM W YacTH, Ha JBU)KEHHE,
ocoOeHHOCTeH WUCKYCCTBa, TpPaaWIMM W  TBOPYECTBO  CBOETO | pabOTy, CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 3aJadl W3
COLIMAIBHOTO U JpYyruX HapoioB, OIIyIIaTh 3MOLMOHAIbHOE | 00JAcCTH YIpPaBJICHUS TMYHBIMH U CEMEHHBIMHU (QHHAHCAMN);
u KyJbTYPHOTO | BO3AEHCTBUE HCKYCCTBA; COCTaBIIITh BBIPAXKECHHS, YPAaBHEHMs, HEPABEHCTBA M HX
KOHTEKCTa
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- yOeXIEHHOCTh B 3HAYMMOCTH JJIS JHYHOCTH
U 00IECTBA OTEUECTBEHHOI'O M MHPOBOIO UCKYCCTBA,
STHHYECKUX KYJBTYPHBIX TpaIUIHi
Y HapOJHOTO TBOPYECTBA

MerTanpeaMeTHbIE pe3yJIbTaThl JOJDKHBI OTPaXKaTh:
OBiajicHUe YHHBEPCATBHBIMH KOMMYHHUKATHBHBIMHU
NIEUCTBUSIMH:

a) oOmeHwWe: -  OCYIIECTBIATH
BO BCEX cepax KHU3HH;

- pacro3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHUS,
IMOHUMATh 3HAYEHHUE COLMATIBHBIX 3HAKOB,
paco3HaBaTh NPEANOCHUTKH KOHQIUKTHBIX CUTYAIHHA 1
CMST4aTh KOHQIMKTEHI;

- Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
HCIIOJIb30BAaHUEM S3BIKOBBIX CPEIICTB

KOMMYHUKalIUN

CHUCTEMBI IO YCIOBHIO 33/1adyM, HCCIECAOBATh IOIy4eHHOE
pelIeHue U OIICHUBATH TIPABAONOI00HOCTh PE3YIBTATOB;
ITP68. YMenue onepupoBaTh MOHATHAMU: CITYYaHHBINA OTIBIT
U ciydaifHoe COOBITHE, BEPOSATHOCTH CITy4aifHOTO COOBITHS,
YMEHHE BBIUHCISATH BEPOSITHOCTH C  HCIIOJIB30BAaHHEM
rpadUIecKuX METOIOB; MPUMEHATH (HOPMYIIBI CIIOKCHUS H
YMHOXXEHHS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
(hopMyIBI TIpH pENICHUM 3a/a4; OIECHUBATh BEPOSTHOCTH
peabHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4aiHBIMH
BEIMYMHAMH, YMEHHE TPUBOJIUTH TMPUMEPHI TPOSBICHUS
3aKOHa OoJBIINX YHcen B MIPUPOIHBIX
7 OOIIECTBEHHBIX SBICHMUSIX;

[1P614. YMenue BoIOMpATh MOAXOIAIINN U3YUCHHBIA METO
JUIS  pelIeHHs 3aJadd, paclio3HaBaTh MAaTEMAaTHYECKHE
(hakThI

¥ MaTeMaTHIECKHE MOJICH B MIPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IPHUBOIUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUH POCCUICKOM H  MUPOBOU
MaTeMaTU4YEeCKON HayKU

OK  06. [IposiBnsThH
TpaXXTaHCKO-
NaTPHOTHYECKYFO
MTO3HIIHNIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE  TIOBE/ICHHE

Ha OCHOBE€ pOCCHﬁCKHX
AYXOBHO-HPABCTBEHHBIX

HeHHOCTefI, B TOM YHUCIIC
C Y4€TOM TapMOHH3AIIUN

JInuyHOCTHBIE
B YaCTH:

- TPaXAaHCKOTO BOCITUTAHUS: IPUHATHE TPAAUIIMOHHBIX
HAITMOHAIBHEIX, O0IICYEIIOBEYECKAX TYMAHUCTHIECKIX
U JIEMOKPATUYECKUX [ICHHOCTEH;

-[IaTPUOTUYECKOIO0 BOCITUTAHUS:

[IEHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOAHOMY HACIEIUIO,
MMaMATHUKAM, TpaAULHAM HapoJI0B Poccun,
JOCTHXXEHUsAM Poccum B Hayke, UCKYCCTBE, CIIOPTE,

pe3yabTaTbl  JOJDKHBI  OTpaXkaTb

ITP61. Bnanenne meTogamMu J10Ka3aTelbCTB, AITOPUTMaMHU
pemieHns 3amad; yMeHue (GOpMyIHpOBaTH OIpEACICHUs,
aKCOMBI U TEOPEMBbI, TPUMEHATb UX, MPOBOIUTH
JIOKa3aTeNbHBIE PAaCCYXKICHHS B XO/I€ PEIICHNS 33/1aY;

[1P66. YMeHue permaTh TEKCTOBBIC 3aa491 Pa3HbIX TUIIOB (B
TOM YHCIIE Ha TPOLEHTHI, JOIHM M YacTH, Ha JBHKEHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOIH, 3aJaudl M3
00J1acTH yIpaBJIeHHUs TMYHBIMHA U CEMEHHBIMHI (DUHAHCAMH);
COCTaBIAITh BBIPAKCHMS, YPABHEHMs, HEPABEHCTBA U HX
CHCTEMBI 110 YCJIOBHIO 3aJadd, MCCIEI0BaTh MOIy4EHHOE

MEKHAIMOHAIBHBIX TEXHOJIOTHAX U TPYAE; pELICHNE U OLIEHUBATH NPABIONIOJ0OHOCTb PE3yJIbTATOB;
u MEXPEINTHO3HBIX | MeranpeaMeTHble pe3ysibTaThl JODKHBI oTpaxkarb: | [IP67. VYmeHne onepupoBarh TOHATHUSAMH:  CpeIHEe
OTHOIIEHUM, npumensaTh | OpnageHue YHUBEPCATbHBIMU PETYJSITUBHBIMHU | apudMeTHyeckoe, MeiuaHa, HawOoJblliee W HavMEHbIIee
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CTaHJIapPThI

AHTUKOPPYNLILOHHOTO

MOBEICHHUS

IEUCTBUSIMHA:

B) OMOIMOHAIBHBIA HHTEIUICKT, MPEATIOIAraroIIni
c(hOpMHPOBAHHOCTD:

--CaMOCO3HaHUS, BKJIFOYAOIIETO CITOCOOHOCTH

MMOHUMAaTh CBOE HSMOLIMOHAJIBHOE COCTOSHUE, BHUACTH
HaNpaBICHUS Pa3BUTHS COOCTBEHHOH AMOIMOHATHHOMN
cepbl, OBITH YBEPCHHBIM B cebe;

- CaMOpETyJINPOBaHUs, BKIFOYAIONIETO CaMOKOHTPOIIb,
YyMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJIEHUE, CH0CcOOHOCTH aUanTUPOBaThCI K
SMOLIMOHAJIFHBIM U3MEHEHHSIM U MPOSBIATH TMOKOCTbD,
OBITH OTKPBHITHIM HOBOMY;

- BHYTpEHHEH MOTHBALINY, BKIIIOYAIOIIEH CTpEMIIEHUE K
NOCTIDKEHHI0O  TeNMd W yCHexy,  ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE [€HCTBOBaTh, MCXOAS U3
CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAIOMIEH CHOCOOHOCTH IOHUMATh
SMONIMOHATBFHOE COCTOSIHHE IPYTHX, YIUTHIBATH €T0 TIPH
OCYIIECTBIEHNH KOMMYHUKAIMH, CIHOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHUIO;

- COIIMAJBHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTH
BEICTpaNBaTh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00THTHCS, TIPOSIBIISATE HHTEPEC U
paspenratb KOH(QIUKTHI

3HAUCHHSI, pa3Max, IUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHUCIIOBOTO HaOopa; yMEHUE W3BJICKATh, HHTEPIPETHPOBATh
uHopMmanuio, TPEACTaBJICHHYHO B  Ta0numax, Ha
JIuarpaMMax, rpadukax, OTPaXKarolIylo CBOMCTBA PeaThbHBIX
MIPOIIECCOB

U SBJICHUW; MPEIACTABIAThH HWHPOPMANHUIO C TOMOIIKIO
TaOJIUIL

U JuarpaMM; MCCJIeIoBaTh CTaTUCTUYECKHUE JIaHHBIE, B TOM
Yyuclie ¢ TNPUMEHEHUEM TpapUuecKuX METOAOB W
3JIEKTPOHHBIX CPEJ/ICTB;

[1P68. YMeHue onepupoBaTh MOHATUSIMU: CITyYalHBIN OIBIT
U ciydaifHoe cOOBITHE, BEPOSATHOCTH CITy4aifHOTO COOBITHS
YMEHHE BBIUMCISATH BEPOSITHOCTh C  HCIIOJIb30BAaHHEM
rpadUIeCKuX METOIOB; MPUMEHATH (HOPMYIIBI CIIOKCHUS U
YMHOXXEHHS BEPOSATHOCTEH, KOMOWMHATOpHBIE (aKThl U
(hopMyIBI TIpH pEIICHUM 3a/a4; OIECHUBATh BEPOSATHOCTH
pealbHBIX  COOBITHH; 3HAaKOMCTBO CO  CIy4YalHBIMH
BEJIMYMHAMH; YMEHHE MPUBOAUTH IMPUMEPHI MNPOSBICHUS
3aKOHa OO0BIINX qHcen B MIPUPOTHBIX
¥ OOIIIECTBEHHBIX SBICHMUSIX;

[1PG14. YMenue BoIOMpATh MOAXOAIINN U3YICHHBIA METO
JUIsl. pelleHus 3aJaud, paclio3HaBaTb MaTEeMaTUUYECKUE
(akTs

Y MaTeMaTHYECKHE MOJICH B PUPOJHBIX U OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE; yMEHHE IPHUBOJUTH MPUMEPHI
MaTeMaTH4YEeCKUX OTKPBITUM POCCHICKOW W MHPOBOMU
MaTeMaTHYECKON HayKH

OK 07. CogeiictBoBaTh

JIn4HOCTHBIC PE3yIbTAThI JOJIPKHBI OTpaXxXaTb

[1P6G1. BnaneHue MeToAaMu JOKa3aTeNIbCTB, arOPUTMAMHU

COXPaHEHUIO B 4AaCTU: 3KOJOTUYECKOT0 BOCIIUTAHUS: pemieHns 3amad; yMeHHe (OpMYIHpOBATH OIpEACICHUS,
OKpYy’Karolmen cpenbl, | - aKTUBHOE HENpPUATHE NEHCTBUI, MPHUHOCAMINX BpEN | aKCHOMBI M  TEOPEMBI, TNPUMEHATb UX, IPOBOIUTH
pecypcocbepexeHuro, OKpY>KaroLIeH cpene; JOKa3aTelIbHbIE PACCYXKACHUS B XO€ PELICHUS 3a]a4;
IPUMEHSATh 3HAHUS
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00 HM3MEHEHHMHU KIHNMAaTa,
MPUHIUTIBL  OEPEKITUBOTO
MIPOU3BOCTBRA,
3(h(heKTUBHO NEHCTBOBATH
B Ype3BbIYANHBIX
CUTYaIHIX

HEOIaronpusTHHIE
MpeIIPUHAMACMBIX

- yYMEHHE  MPOTHO3UPOBATH
SKOJIOTHYECKHE  ITOCIICICTBUS
JIEWCTBUH, TPEIOTBPAILATD UX;

- pacuIMpeHHue OIbITa JEATEIBHOCTH 3KOJIOTHYECKOMN
HaIlpaBJICHHOCTH;

MertanpenMeTHbIe pe3yNbTaThl  JODKHBI  OTPAXKATh:
OBagenue YHHUBEPCATbHBIMH Y4eOHBIMU
IM03HABATEILHBIMU IEHCTBASIMH:

0) 6a30BbIC HCCTIEIOBATEILCKUE JCHCTBUS:

- pa3pabareiBaTh IUTAaH  peUmICHUS  TPOOIEMBI
C YyYeTOM aHajM3a HUMCIOIIHUXCSI MaTepHAIbHBIX

Y HEMaTepHUaIbHBIX PECYPCOB;

- OCYIICCTBIIATH IICJICHANPABICHHBIA MMOKMCK MepeHoca
CpeICTB u croco6oB JIeHcTBUS
B IPO(ECCHOHANBHYIO CPENY;

- yMETh TEPCHOCHTH 3HAaHUS B TI03HABATCIHEHYIO
Y IPAKTUIECCKYIO 00J1aCTH KU3HEACITCILHOCTH;
OBnaficHUe YHHBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU
JIEUCTBUSIMH:

0) coBMecTHas ACSITEIbHOCTD:

- Tpemyarath HOBBIC TIPOCKTHI, OIICHUBATh HJICH
C TIO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHIECKON
3HAYUMOCTH;

OBnageHue YHUBEpCaIbHBIMU PEryIsTUBHBIMU
JIEUCTBUSIMH:

0) CaMOKOHTPOJIb:

- JaBaThb OLEHKY HOBBIM CHTYyalldsiM, BHOCHUTh

KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE
Pe3yIbTATOB IETSM

I[TP64.  YMeHue oOIepupoBaTh TMOHATHUAMU: (QYHKIUSA,
HeTpepbIBHAs (YHKIHUS, TPOU3BOJHAA, IEpBOOOpasHasd,
OTIpe/ICTICHHBIN MHTErpajl; yMEHHEe HAXOAUTh MPOU3BOIHBIC
JJIEMEHTapHBIX  (QYHKOWMH,  WCHOJB3YsS  CIIPaBOYHBIC
MaTepHallbl; UCCIEA0BATh B MPOCTEHIINX CIydasx (yHKIUU
Ha MOHOTOHHOCTbH, HAaXOJUTh HAaUOOJBIINE ¥ HaUMEHBIIINE
3HaYeHUs (QYHKUUWI; CTPOUTh TpaduKh MHOTOUICHOB C
HCHOJb30BAaHUEM allapara MaTeMaTHYECKOTO aHaJN3a;
OPUMEHATh TPOU3BOJAHYIO TIPU PpEIICHWH 3aJad  Ha
JBIDKEHHE; PeIIaTh MPAKTHKO-OPHEHTUPOBAHHBIE 3a/1a41 Ha
HauOoNbLINEe M HAWMEHBIINE 3HAUCHUS, Ha HAXOXKICHUE
ITyTH, CKOPOCTH M YCKOPEHUS

[1P6GS5. YMeHHe oOmepupoBaTh MOHSATHUSAMH: pPalliOHATbHAS
¢yHKIMA, TIOKa3zaTenbHas (yHKOWA, CTereHHas (QyHKIHA,
norapudmMuieckas ¢$yHKIU, TPUTOHOMETPHUECKUE
¢yHKUIMH, OOpaTHBIE (YHKIMH; YMEHHE CTPOWTH TpaduKu
U3yYCHHBIX (YHKIMH, HCHONB30BaTh TpaQuKH  TpU
M3YYCHAU IIPOLECCOB
Y 3aBHCHUMOCTEH, NTPU PEIICHUH 33134 U3 APYTHX YIeOHBIX
NPEeIMETOB W 33aJad W3 PEANbHOM JKW3HU; BEIpaXaTh
(hopMyamMu 3aBUCIMOCTH MEXITy BEIMUNHAMU;

[1P66. YMenne pematb TEKCTOBEIE 3a1a4H Pa3HBIX TUIIOB (B
TOM YHCIIe Ha TPOLEHTHI, JOJU M YacTH, Ha JBHKEHHE,
paboTy, CTOMMOCTH TOBApOB M YCIYT, HAJNOTH, 33aJadd U3
00JTacTH yrpaBJIeHus JMYHBIMHA U CEMEHHBIMHU (DUHAHCAMH);
COCTaBJISITh BBIPAXKCHHS, ypPAaBHCHHS, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3a/layM, HCCIECAOBATh IOJyYEHHOE
peleHne U OLIEHUBATh MPAaBAOIOI00HOCTh PE3yIbTaTOB;
[1P614. YMeHue BEIOUPATh MOIXOSIINN H3yYSCHHBIH METOT
IUIS  peUIeHHs 3afadd, paclio3HaBaTh MAaTEMAaTHYECKHE
(akTsI

U MaTeMaTHYeCKUEe MOJENU B IPUPOTHBIX M OOIIECTBEHHBIX
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SIBICHUSAX, B HCKYCCTBE; yMEHHE IIPUBOAUTH IPHUMEPHI
MAaTEMAaTUYECKUX OTKPBITUH POCCUIICKOM H  MUPOBOU
MaTeMaTH4YEeCKON HAyKH

IIK® 1.1. ®opmupoBath
AJITOPUTMBI Pa3paboTKH
IPOrpaMMHBIX MOJTyJIeH B
COOTBETCTBHUH €
TEXHUYECKUM 3a]laHHEM

- YMEThb HH(POPMAIIMOHHOE
MIPOCTPAHCTBO C HCIONH30BAHUEM DPA3IUYHBIX CPEICTB
U POBEIX
IU(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIIYT, ITU(PPOBBIX
00pa30BaTENBHBIX CEPBUCOB; MOHUMAaHUE BO3MOXHOCTEH H

OpPraHu30BBIBATL  JIMYHOC

TCXHOHOFHfI; ITIOHMMAaHHuEC BO3MOKHOCTCH

OTPaHWYCHUN TEXHOJOTUH HMCKYCCTBEHHOTO HWHTEJUICKTA B
IpeACTaBIeHHH 00
TEXHOJIOTHI B

pas3IMIHbIX O6J'IaCT$IX; HaJIM4Hue

WCTIONB30BAaHUHM  WH(GOPMAIIMOHHBIX
pa3sIuYHBIX TPOohEeCCHOHATBHBIX chepax

- YMETb peajan30BaTh 3Talbl pELIeHM 3aJa4 Ha KOMIIBIOTEPE;
YMEHHE PEATU30BBIBATH HAa BEIOPAHHOM TSI M3y UCHIS S3BIKE
MIPOrpaMMHUPOBaHUs BBICOKOTO YPOBHSI

TIK 3.2. BeimonHsaTh nporecc
M3MEPCHHUS XapaKTEPUCTHK
KOMIOHEHT NMPOrpaMMHOT0
MPOAYKTa AJIS ONpeaesIeHUst
COOTBETCTBHS 3aJaHHBIM
KpUTEPHUIM

- BIIQJIETh HABBIKAMH Y4eOHO-HCCIIEJOBATEILCKOM M MPOEKTHOU
JIeSITeNbHOCTH, HABBIKAMU pa3peIIeHus mpodem;

- BBIBIATH IPUYUHHO-CJICJCTBEHHBIE CBSI3U M aKTYaJIU3UPOBATH
3a/a4y, BBIABUraTh TUIIOTE3Y €€ PELICHUSA, HAXOAUTh apIyMEHTBI
Ul OKA3aTeabCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapaMeTpbl U
KPUTEPUU PELICHUS;

- aHWIM3UPOBATh IOJYYEHHBIE B XOJE€ pEILIEHUS 3aJauu
KPUTHYECKU  OLECHMBATH
NIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;

PE3yIbTAThI, UX  OOCTOBCPHOCTD,

3

npodeccun/crnenpanpaoct CII1O.

VkaszpiBatorcss [IK, aieMeHTBI

KOTOpBIX (DOPMHUpYET TpPUKIAJHOH MOAyNs (TpodeccHOHAaNbHO OpPHEHTHPOBaHHOE cojepikanne) B coorBercTBHM ¢ PI'OC  peammsyemoit
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T1IK 5.4. [IpousBoauth
pa3paboTKy MoTyJel
HHQOPMAIIIOHHOW CHCTEMBI
B COOTBETCTBHUH C
TCXHUYCCKUM 3a1aHUCM

- YMeTh pa3zpabaThiBaTh U PEATH30BEIBATH B BUIE IIPOTPaAMM
0a30BbIE ANTOPUTMEI; UCTIOIH30BATH B IPOTPAMMaX JaHHBIC
PA3IMYHBIX THTIOB C YISTOM OTPaHWUYCHUHA Ha TUAITa30H MX
BO3MOXXHBIX 3HAY€HHH, MPUMEHSATh IPH peIleHHH 3anad
CTPYKTYpBI JaHHBIX (CHHCKH, CJIOBapH, CTEKH, OYEPE.IH,
JIEpeBhs); TMPUMEHATh CTAHIAPTHBIE W  COOCTBEHHBIC
MOATIPOTpaMMBl [T 00OpabOTKM YHCIOBBIX MJAaHHBIX U
CHUMBOJIBHBIX ~ CTPOK; HCIIOJIB30BaTh TMpH  pa3paboTke
porpaMm OUOIMOTEKH TIOJIITPOTPaMM; 3HATh
(YHKUMOHAIIBHBIE ~ BO3MOXKHOCTH ~ HMHCTPYMEHTAJIbHBIX
CpeACTB  cpefbl pa3pabOTKH;, YMEHHE HCIOJIb30BaTh
CpEeICTBa OTJAJKH MPOTPaMM B Cpejie IPOrpaMMUpPOBAHIIS,
YMEHHE JOKYMEHTHPOBAThH IPOTPAMMEI,

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO
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2. CTpyKTypa 1 coaep:KaHue 0011e00pa3oBaTeIbHOM TN CIUIIINHbBI

2.1. O0beM y4eOHOM TUCUMILIMHBI M BUIbI Y4eOHOI padoThl

Buj yueOHoii paGoThl O0beM B yacax
B T.Y.
O01bem 00pa3zoBaTe/IbHOI NMPOrpaMMbl y4eOHOH THCIUNINHBI 308
BT. 4..
OcHoBHoOe cojiep:kaHue 240
BT. Y..
TEOPETUYECKOE O0yUeHUE 182
MIPAKTUYECKUE 3aHATUS 58
IIpodeccuoHaTBLHO-OPHUEHTHPOBAHHOE COACPKAHUE 56
(conepkaHue MPUKJIATHOTO MOIYJISA)
BT. 4.
TEOopeTHYECKOe 00yUeHne 4
[IPAKTUYECKUE 3aHATHUS 52
WHIMBULYaJIbHBIA TPOEKT (da/Hem) HET
IIpome:xxyTouHas aTTecTanus (3K3aMeH) 12
13
LOKYMEHT MOANMUCAH 3IEKTPOHHOV MNOAMUCHIO ATIOY CO «HukHerarunbckuii 47

1 nognuce TOProBO-3KOHOMUYECKNiA §

L2 CBefeHMs 0 NOANMCsSX — Ha NcTe noanwvceit. Mposepka NoaIMHHOCTU — o QR-koay. KONMneax»
o




Coaep:xkanue y4eOHOro Mmarepuaja (0CHOBHOe H NpogeccuoHaTbHO-

3. HaummeHoBaHmue . Oo6bem dopmupyemMble
OPHEHTHPOBAHHOE), 1a00pPATOPHbIE M MPAKTHYECKHE 3aHATHUSI, NIPUKIATHOM
pa3fenoB U TeM 4acoB KOMIIETeHIMH
MOAYJIb (MPU HAJMYMH)
1 2 3 4
OcHoBHOe coiep:kaHue
Pa3gen 1. IloBTOpeHue Kypca MAaTeMATHKU OCHOBHOM LIKOJIbI 14
Tema 1.1 Conepxanue yueOHOTo MaTepuana
Lems u 3anaun | Llenp u 3agayn MaTeMaTHKH MpPH OCBOCHUHU CHENHAIbHOCTH. ba3oBble 3HAHUS U
MATEMATUKHU IIPY OCBOEHUH | yMEHUS MO0 MaTeMaTHKe B MPO()ECCHOHATBHOW M B MOBCEIHEBHOW IEATEIHHOCTH.
CIELMATIBHOCTH MHoOXeCTBO, OmepalMM HaJ MHOXXECTBaMM, Juarpammbl Oiinepa-Benna. 2
Hcnonp3oBaHue TEOPETHKO-MHOKECTBEHHOTO amrapara JUisl OMUCAaHHs peallbHBIX
MIPOLIECCOB U SIBICHUI B MPOPECCUOHATBFHON ACSITEIBHOCTH, IPU PEILICHUH 3314 U3
IPYTUX TUCIUILTAH
KoMOmHMpOBaHHOE 3aHATHE
Tema 1.2 Conepxanue yaeOHOTO MaTeprana OK-01, OK-02,
Uucna 1 BEIUUCIICHUS. HatypaneHnsble u nensle uncna. [IpusHaku nenumocty Hensix yucen. PannonanbHbie OK-03, OK-04,
yrciaa. OOBIKHOBEHHBIE U JECATHYHBbIE JApPOOH, TPOIEHTH, OECKOHEYHbIE OK-05, OK-06,
nepuonyeckue ApooH. ApUPMETHUECKHIE ONEpalliy C PallOHAIbHBIMUA YHCIIAMH, 2 OK-07
mpeoOpa3oBaHMs YHMCIOBBIX BhIpaXKECHHM. JleiicCTBUTENbHBIE yncia. PallnoHaIbHbBIE U IIK 5.4, IIK 3.2,
UpparoHAIbHEIE duclia. ApudMeTHYecKne omepanuu ¢ JIeHCTBUTEIHHBIMHU IIK 1.1
yrciaaMu. [IpuOnmxEéHHbIE BRIYMCIICHHS, IPaBUIIa OKPYTIICHHS, IPUKU/IKA U OLIEHKA
pe3yJIbTaTa BBIYMUCICHUN
KomOuHupoBaHHOE 3aHsITHE
Tewma 1.3. Coneprxanue yueOHOro MaTepuaa
ToxnecTBa u | ToxaecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpPaBHEHHS.
TOXKIECTBEHHBIE HepaseHncTBo, pemenue HepaBeHCTBA. MeTon HHTepBanoB. PemieHue nensix u
npeodpa3oBaHus IpoOHO-pallMOHANBHBIX YpaBHEHHH W HepaBeHCTB. llpnmeHeHme ypaBHEHW H 2
YpaBHEHHUS, HEPABEHCTBA U | HEPABEHCTB K PEUICHUIO MaTeMaTHYeCKUX 3a7ad M 3ajad U3 Pa3IMyHbIX oOyacTei
UX CUCTEMBI HAyKU U peasibHOM >Ku3HU. CUCTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUHN U
14
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HepaBeHCTB. CHCTeMBbl JUHEHHBIX ypaBHEHUH. PeleHue NpUKIaAHBIX 3afad C
MIOMOIIIBIO CUCTEMBI JINHEHHBIX ypaBHEHUH
IIpakTHyeckoe 3aHsATHE

Tema 1.4 IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/iep:KaHue (coepKaHue PUKJIATHOTO

IIponieHTHBIE BBIUKCICHUS | MOAYJIA)

B npodeccuoHanbHbIX | [IpuMeneHue apobeii U MPOIEHTOB st PEIICHNS TPUKIIAIHBIX 33129 U3 Pa3TUYHBIX 2

3a1adax oTpacneil 3HaHMU W peanbHOW XW3HW. llpuOMMKEHHBIE BBIYUCIICHUS, IpaBHIa
OKpYTJIEHHsI, NMpPUKWAKA W OILEHKa pe3yjbTaTa BBIUMCICHHH. Pa3Hble criocoOb!
BBIYHMCJICHUS MIPOLIEHTOB. [IpOIleHTHBIE BEIYUCIICHNS B TPO(ECCHOHAIBHBIX 331a4ax.
IIpuMmeHeHue ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a/1a4 U 3a7a4
W3 pa3IMYHBIX 00JIacTel HAYKU U pealbHOU KU3HU
IIpakTrueckoe 3aHaTHE

Tema 1.5 Conepxanue yueOHOTo MaTepuana

VpaBuenus u HepaBeHCTBa | [TocneqoBaTebHOCTH, CHOCOOBI 3aJIaHMsl MOCIIEA0BATENbHOCTEH. MOHOTOHHBIC
MOCIIEZIOBAaTEeIbHOCTH.  ApuUdMeTHYecKass W TI'eOMeTpHUYecKass IPOTrPECcCHH. 2
beckoneuno yoObIBaromas reoMerpuyueckas nporpeccus. Cymma OecKOHEYHO
yObIBaroIiel reoMeTpuueckol mporpeccun. @opmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp3oBaHue MpOrpeccHy A PELICHUS pealbHbIX 3a7a4 IPUKIATHOTO XapaKTepa
IIpakTrueckoe 3ansaTHE

Tema 1.6 Copeprkanue yaeOHOTO MaTepraa

Cucrembl ypaBHeHMi u | dyHkius, crnocoObl 3amaHus ¢yHkuud. ['paduk ¢yHkoum. B3anmao oOpaTHbIC

HEpaBEHCTB ¢dbyakmun. O0nacTh OmMpeneNieHuss W MHOXKECTBO 3HadeHWH QyHkiuu. Hymm 2
¢ysakumm. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKITUH
KomOuHupoBaHHOE 3aHsTHE

Tema 1.7 Coneprxanue yueOHOro MaTepuraa

BxonHoW KOHTpPOJIBL Brruucnennst m mpeoOpazoBaHusa. YpaBHEHHMsT W HepaBeHCTBa. [Iporpeccum.
OyHKIMH U TpadUKH 2
Kontponpras pabora

Pa3nen 2. Crenenn u kopHu. CTeneHHasi, oKazaTejbHas U Jorapumudeckast pyHKuus 58

Tema 2.1. Coneprkanne yaeOHOTO MaTepraia 4
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ApudmeTniyecknii  KOpeHb
N—0M CTECIICHHU

Apudmerndyecknii KOpeHb HaTypaJbHOW crereHH. [lelicTBUA ¢ apu(hMeTHIeCKUMH
KOPHSMU N—OM CTEIIECHHU.

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 2.2. Coneprxanue yueOHOro MaTrepuaa 2
Crenenn. CrannaptHas | Cremenb ¢ HEIBIM TTOKA3aTENIEM. CrangapTHas ¢GopMma 3allUCH ACHCTBUTECIHLHOTO
popma 3alMCH | yycna. Mcnonp3oBaHHe MOAXOAAIICH (hOPMBI 3alMCH ACHCTBUTEIBHBIX YHUCEN IS
JICHCTBUTEHHOTO YHCTIa pelleHus IPaKTUYECKUX 3a/]ad U IPECTABICHUS JaHHBIX. CTENEHb ¢ PAllHOHATIbHBIM
nokazareneMm. CoiictBa crerneHH. [IpeoOpa3oBaHue BBIpaKEHHH, COIEpIKAIINX
CTETIeHH C pallMOHAIBHBIM ITOKa3aTeIeM
KomOuHupoBaHHOE 3aHITHE
Tewma 2.3. Coneprxanue yueOHOro MaTepuaa 2
CrenenHas QyHKIHs CreneHHast GyHKIHS C HATypaIbHBIM U LIETBIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 Tpaik KOPHS N-0H CTETICHH
KomOunnpoBanHoe 3aHsaTHE OK-01, OK-02,
I"l/"IeMa 24. Copeprkanue yueOHOTO MaTepraa _ 6 OK-03, OK-04,
PpaluOHAIEHEIC Pemenue uppanvoHaabHbIX YPaBHEHUI U HEPABEHCTB. OK-05, OK-07
YPaBHCHIA KomOuaupoBaHHOE 3aHATHE
Y HEpaBEHCTBa
Tewma 2.5. Coneprxanue yueOHOro MaTepuaa 2
Ipumenenue CBOWICTB | JIcrionb30BaHHE CBOMCTB CTENEHHOM (YHKIMH MPH PEIICHHH YypPAaBHEHHH |
CTETICHHOW (QYHKITHH HEPABCHCTB
KontponbsHas pabota Nel
Tewma 2.6. Coneprxanue yueOHOro MaTepuaa 4
Hokasarenbuast (GYHKUMA, | Cremens C NPOM3BOIGHBIM  JCHCTBHUTEIBHBIM IOKasaTeneMm. OmpeesncHue
€e CBOHCTBA MOKa3aTeNbHON (PYHKINH, €€ CBOWCTBA U TpaduK.
3HaKOMCTBO C IPUMEHEHHEM II0Ka3aTelIbHOH (QyHKIHH. Pemenne moxasarenbHBIX
ypaBHEHUH (YHKITMOHATHLHO-TPAPUICCKIM METOOM
KomOuHupoBaHHOE 3aHsTHE
Tema 2.7. TlokazarenbHbie | Copepxanue yueOHOTO MaTepuana 10
YPaBHEHU:A M HEPABCHCTBA | [Joka3aTeNbHBIC YPABHCHUS U HEPABECHCTBA
16

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO
1 noagnuceb
52 CBefeHVs 0 MOAMUCAX — Ha IMcTe noAnuceii. Mposepka NOANNHHOCTY — no QR-kogy.

TAMOY CO «HMKHETarnnbCknn £
TOProBO-3KOHOMUYECKUI
Konnemx»




[MpakTHueckoe 3aHATHE
Tewma 2.8. Coneprkanue yaeOHOTO MaTepraia 2
IIpumenenue CBOJICTB | PereHne OKa3aTeIbHBIX YPABHEHUI H [IOKA3aTEIbHBIX HEPABEHCTB
T0Ka3aTebHON QyHKIHHU KonTponsHas pabota mo Temam Ne2
Tema 2.9. Coxepkanue yaeOHOTO MaTepraia 2
Jlorapudm . qucia. | Jlorapudm uncna. JlecaTHUHBIA U HATYpaJbHBIN JIOTapU(MBI
AHecaTiIHbI . | KomObunupoBanHoe 3aHsTHE
" HaTypaJbHBIN
JorapuQMel
Tewma 2.10. Coxepkanue yaeOHOTO MaTepraia 6
Caoiictpa norapumos ITpeoGpa3zoBanmne BEIpaKEHHIA, COAEPIKAIIIX JIOTapHUPMBI
KomOuHupoBaHHOE 3aHATHE
Tema 2.11. Coneprkanue yueOHOTO MaTepraia 4
Jlorapudmuaeckast Jlorapudmudeckas ¢hyHKIUA, e€ CBOMCTBA U rpaduk
(yHKumsL, ee cBoiiCTBa KoMOuHMpOBaHHOE 3aHATHE
Tema 2.12. Conepkanue yueOHOTO MaTepraia 8
Jlorapumuieckue Jlorapudmudeckue ypaBHEHUS U HEPABCHCTBA
YPpaBHCHUA W HEPABCHCTBA | KoMOMHHPOBAHHOE 3aHATHE
Tema 2.13. IIpodeccnonalibHO OPUEHTHPOBAHHOE COAEPKaAHME (COAePKAHNE IPUKIATHOIO 4
Jlorapudmsbl B 1pupose ¥ | momy.isi)
TCXHHKE [Ipumenenue morapudma. Mcropust paszButust matemaTtuku. Jlorapudmudgeckas
cnupanb B npupozge. Ee maremarudeckue cpoiicTBa. Mcmonmb3oBaHue rpapukoB
(hyHKIMI U1 MCCIeOBaHUS MIPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPH
PENICHUH 3a/1a4 U3 Pa3IMYHbIX 00JaCTe HAYKH U PeaIbHOM KM3HU
IIpakTuueckoe 3ansitue ¢ npuMenennem NN
Tema 2.14. Conepxanue yaeOHOTo MaTepuana 2
IIpumenenne Pemenune norapudmMudecKkux ypaBHEHUH U HEPAaBCHCTB
NOrapu$MOB K PEIEHUIO " ro e iag paGoTa Ne
3amaq
Pasznen 3. OcHoBbl TpUronoMerpuu. Tpuronomerpuyeckue GyHKIuM 40
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Tewma 3.1.
OCHOBBI TPUTOHOMETPUHU

ConepxaHue yaeOHOTO MaTepraa

Pagmannas mMepa yria. [IoBOpOT TOYKM BOKPYT Haudana koopauHat. OmpenereHue
CHHYCa, KOCHHYCa, TAHT€HCA ¥ KOTaHI'€HCa.

3HaKW CHHYCa, KOCHHYCAa, TAaHTEHCA W KOTAHTCHCA 10 YETBEPTSAM. 3aBUCHMOCTD
MEXy CHHYCOM, KOCHHYCOM, TAHI€HCOM M KOTAHTEHCOM OJHOTO M TOTO K€ yTiia

KomOuHupoBaHHOE 3aHITHE

Tewma 3.2. Copeprkanne yaeOHOTO MaTepraia
OcHoBHbIe [IpeoGpazoBanne TPUTOHOMETPHUYECKUAX BBIPAXKECHUH. OcHOBHBbIE
TPUTOHOMETPUICCKHE TPUTOHOMETPHUYECKHE (HOPMYJITBI
TOXAECTBA KoMOUHHPOBaHHOE 3aHATHE
Tema 3.3. Coneprxanue yueOHOro MaTepuaa
Hepnonudeckue QyHKUMH. | Oynkups. [leproandeckue GyHkimn. TpuroHoMeTprueckie BhyHKIIH, X CBOICTBA
TpuroHomeTpuueckue ¥ rpaduKH OK-01, OK-02,
(yHxIn KoMOMHHPOBAHHOE 3aHATHE OK-03, OK-04,
Tema 3.4. Copeprkanne yaeOHOTO MaTepraia OK-05, OK-06,
Ipeobpasosanue CkaTre u pacTsbKeHUe rpauKOB TPUTOHOMETPHUYECKUX (DyHKITHH. OK-07
rpapuKoB ITpeoGpazoBanue rpaikOB TPUTOHOMETPUIECKUX (DYHKITHIA IIK 5.4, IIK 3.2,
TPUTOHOMETPUIECKHUX KombunanpoBanHoe 3aHsATHE TIK 1.1
hyHKIHIA
Tema 3.5. IIpogeccunonaIbLHO-OPUEHTHPOBAHHOE CO/lepkaHue (CoepkaHue IPUKIIATHOTO
Onucanue MOJLyI51)
NPON3BOICTBCHHBIX Hcnone3oBaHne CBOMCTB TPUTOHOMETpUYECKMX (YHKIHH B NMpoheCCHOHAIBHBIX
IponeccoB ¢ IMOMOMIBIO | 3gnagyax. Mcnosp3oBaHue rpa(bHKOB (bYHKLII/Iﬁ JUIST WCCIIENOBAaHUS IPOIIECCOB U
rpapuKkoB QyHKIHit 3aBHCUMOCTEH, KOTOpHIE BO3HHKAIOT NPH PENIeHWH 3a4a4 W3 JPYTruX y4deOHBIX

JUCHIUIUTH U pealibHOM KU3HA

KombuanpoBanHoe 3aHATHE.
Tewma 3.6. Coneprxanue yueOHOro Marepuaa
O6parneie Obparnble Qynkmu. OOpaTHBIE TPUTOHOMETpHUYECKHe QYHKIMH. VX cBOHCTBa M
TPUTOHOMETPUUECKHE rpaduKu
(yHKIIHI IIpakTHueckoe 3aHsATHE
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Tewma 3.7. Coxepkanue yaeOHOTO MaTepraia 8
Tpuronomerpuyeckue Pemenue TpUroHOMETPUYECKUX YPAaBHEHUN
YpaBHCHUA IIpakTuueckoe 3aHsATHE
Tema 3.8. Coneprxanue yueOHOro Marepuaa 4
Tpuronomerpuyeckue IIpumepbl  TPUTOHOMETPHUYECKHE  HEPaBEHCTBA.  PemieHne  MPOCTEHNINX
HEPaBEHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOJIb30BAHUEM CBOMCTB
hyHKITHIIA
KomOuHupoBaHHOE 3aHITHE
Tema 3.9. Coxeprkanne yaeOHOTO MaTepraia 2
Pemenne 3alad | TpUroHOMETPUYECKUE BEIPAXKECHUS, YPABHEHUS U HEPABEHCTBA
TPUTOHOMCTPUH Kontponpras pabora Ned
Pasnen 4 [IpsiMble M NJIOCKOCTH B IPOCTPAHCTBE 20
Tema 4.1. Coneprkanne yaeOHOTO MaTepraia 2
IloBTOpenue OcHoBHBIC GUTYpBI, (aKThl W TEeOpeMbl IUIAHUMETPUH. (OCHOBHBIC MOHSATHS
miaHuMeTpud.  OCHOBHBIC crepeomerpur. Touka, mnpsMas, IUIOCKOCTh, MNPOCTpaHCTBO. IloHsATHe 00
HOHATHA CTCPECOMETPUH aKCMOMATHUYECKOM TIOCTPOCHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHU U
CIIEJICTBHSI U3 HUX
KombuanpoBanHoe 3aHsATHE
Tema 4.2. Conepxanune yaeOHOTO MaTeprana OK-01. OK-03
IIpsmble 1 MIOCKOCTH B3anmHOe pacnonoxkeHWe TNOpsSMBIX B MPOCTPAHCTBE:  IEpPECEKarOIINeEcs, OK-0 4’ OK—07’
B IPOCTPAHCTBC. | papannensHble M CKPEUIMBAIONIMECS TIpAMble. IlapainenbHOCTh NPSAMBIX | 6 ’
Hapamjem’HOCTI’ IPAMBIX, | iockocTelf B NMPOCTPAHCTBE: — MapalllebHBIE TIPAMbIE B NPOCTPAHCTBE,
MPAMOR | TLIOCKOCTH, | mrapatenbHOCT TPEX NMPAMBIX, TMApAIUIENBHOCTh MPSAMOI M MIIOCKOCTH. YTIBI ¢
frockocTen COHAINPABIEHHBIMU CTOPOHAMH, yrOJ MEXIy MNPSIMBIMH B  IPOCTPAHCTBE.
[MTapannenpHOCTB TUIOCKOCTEH: NapauleIbHbIe TUIOCKOCTH, CBOWCTBA MapajuiebHBIX
rutockoctel. [Ipocreiilmme npocTpaHCTBEeHHBIE (UTYpBHl Ha IUIOCKOCTH: TETPadp,
KyO, mapajuieNenuIie/1, IoCTPOSHUEe CEeYeHU
KomOuHupoBaHHOE 3aHITHE
Coneprxanue yueOHOro MaTrepuaa
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Tema 4.3.
IlepnenauKyIApHOCTD
TIPSIMBIX

Y TJIOCKOCTEN

[lepreHANKYAIPHOCTE TMPSMOW M TUIOCKOCTH: TEPICHAMKYJISPHBIC IPSMBIC B
MIPOCTPAHCTBE, MPSMBbIE MapaJlIeIbHbIE U MEPIIEHANKYIISPHBIE K ITIOCKOCTH, TPU3HAK
NEePHEeHIUKYISIPHOCTU MPSIMOM | IFIOCKOCTH, TEOpeMa O TPSMOH NepIeHUKYIIAPHOMI

IUIOCKOCTH
KomOuaMpOBaHHOE 3aHATHE 2
Tema 4.4. Copeprkanue yaeOHOTO MaTepraia
Yrasl  Mexmy TpSIMBIMH > =
YTIasl B IPOCTPAaHCTBE: Yrol MEXIY HMPSAMOW M IUIOCKOCTBIO, JBYTPAaHHBIM yTOd,
1 TIOCKOCTAMH JMHEHHBIA yTOJI IBYTpaHHOTO yria. [leprneHauKysp 1 HaKIOHHBIE: PAaCCTOSHHE OT 4
TOYKH J0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM 10 TIOCKOCTH, MPOSKIHs (PUTYPHI Ha
IUIOCKOCTD. [lepneHIuKyIIpHOCTh IUIOCKOCTEH: MPU3HAK MNEPIEHAUKYISIPHOCTH
JBYX mjiockocteld. Teopema o TpEX NeprneHIuKyIsIpax
KomOuHupoBaHHOE 3aHsITHE
Tema 4.5. IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COlepKaHUeE (CoepKaHue TPUKIIAHOTO
[IpsiMble U MIOCKOCTH MOJLy.51)
B MPAKTHICCKIX 3a1a94X | pacrionoskeHue MPAMBIX U TLIOCKOCTEH B OKpY KaromeM Mupe (IPUPOJIE, HCKYCCTBE,
apXUTEKTYpe, TEXHUKE). Perienne npakTHKO-OpUEHTHPOBAHHBIX 3a1au 4
[IpakTrueckoe 3ansTue ¢ npuMmenenne MU
Tema 4.6. OcHoBuble | Comepixanue y4eOHOTO MaTepraia
HIPOCTPaHCTBCHHBIC B3anMHOe pacrmoniokeHHe TPSIMBIX M TUIOCKOCTEH B mpocTpaHcTBe. [locTpoeHune
$urypsr CEUYECHUI
U UX B3aUMOPACIIOIOKCHHE KomtponbHas pabora Nes )
Paznen S. KoopanHaThl 1 BeKTOPbI B IPOCTPAHCTBE 16
Tema 5.1. Copeprkanue yueOHOTO MaTepraa 4
BeKTopel B TIPOCTPAaHCTBE. | BekTop Ha IIOCKOCTH M B TIpOCTpaHCcTBE. CJIOXKEHHE M BBIYMTAHHME BEKTOPOB. OK-02. OK-03
JleiicTBus ¢ BeKTOpaMu YMHOXEHME BEKTOpa Ha 4ucio. Paszno)keHne BEKTOpa M0 TPEM HEKOMILIAHAPHBIM OK-0 4’ OK- 07’
BekTopam. [IpaBuiio mapamienenunena. Penenue 3amad, CBA3aHHBIX C IPUMEHEHUEM ’
MIpaBUII JEUCTBUM C BEKTOPAMHU
Tema 5.2. Coneprxanue yueOHOro Marepuaa 6
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Koopaunatsl B
IPOCTPAHCTBE.
IIpocretinue

B KOOPIMHATAX

3a71a4u

[IpsimoyronpHasl cHUCTeMa KOOpPIWHAT B TpocTpaHcTBe. KoopauHATHI BEKTOpa.
IIpocTeiimme 3agaun B KOOpAMHATaxX. Yroid Mexay Bekropamu. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB. BhIUMCIEHHE YIIIOB MEXIy MNPSMBIMUA U IJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBINH METOA MPH PEIICHUH FEOMETPUIECKUX 3344

Tema 5.3. IIpodeccnonalbHO OPUEHTHPOBAHHOE CO/IePKaAHMe (Co/iepKaHNe MPUKJIIATHOTO 4
[IpakTuko- MOyJIst)
OPHEHTHPOBAHHBIC 3aJa4M | KoopauHaTHAS INIOCKOCTh. BhIuncIeHNe pacCTOSTHUH U IO Ha KOOpAMHATHON
Ha KOOPJIMHATHOM | ockoctn. KouuecTBeHHbIE pacyeThl
TUTOCKOCTH
Tema 5.4. Coneprxanue yueOHOro MaTepuaa 2
Pemenne 3aaaq Ha | KoopaMHATHO-BEKTOPHBII METOJ MPHU PEIICHUH TeOMETPUUECKUX 3aaad. PemieHue
KOOPAMHATBL X BCKTOPBI 3a[a4, CBS3aHHBIX C INPUMEHEHHEM IpaBWI ACHCTBUM C BEKTOpaMU. 3anadu
TUTAHUMETPUHN ¥ CTEPEOMETPHH U METOMBI X PEIICHHUS
Kontpomnpras pabora Ne6
Pa3znen 6. MHOTOrpaHHUKH U Tejia BpalleHUus 46 OK-01, OK-02,
Tema 6.1. Conepxanue yaeOHOTO MaTeprana 2 OK-03, OK-04,
MHuororpausuky IoHsTHE MHOTOrPaHHHMKA, OCHOBHBIC 3JEMEHThl MHOTOTPAHHHKA, BBIIYKIIBIC H OK-05, OK-06,
HEBBIITYKJIbIC MHOTOTPAHHUKH;, Pa3BEPTKa MHOTOTPaHHUKA OK-07
KoMOMHHPOBAHHOE 3aHATHE IIK 5.4, IIK 3.2,
Tema 6.2. Copeprkanue yueOHOTO MaTepraia 2 TIK 1.1
Hpusma. Ipsmas | TIpusma: n-yrosnpHast IpU3Ma; IPAHA U OCHOBAHHS IPH3MBI; TIPSAMasi U HAKIOHHAS
1 IIpaBUIbHAA IIPH3MBI MPU3MBIL; OOKOBAsI M TIOJTHAS IOBEPXHOCTH MPU3MBI. DJIeMEHTHI IPU3MEL. [IpaBunbHas
npu3Ma
KomOuHMpOBaHHOE 3aHATHE
Tewma 6.3. Coneprkanue yaeOHOTO MaTepraia 2
Hapannenenumnen, Kyo ITapamnenenuiies, IpsSMOYTOIBHBIN apasuieenunea 1 ero ceoiicrea. Ky6. Ceuenue
Ky0a, mapajienenumnena
IIpakTHyeckoe 3aHsATHE
Tema 6.4. Copeprkanue y4eOHOTO MaTepraa 2
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Ilmpamupa.  IIpaBuibHas

HI/IpaMI/IZ[aI n-yroJjibHasgd nrupaMujad, rpaHd U OCHOBAHWEC MHUPaMHIbI, OoKoOBasg u

nupamuaa. VYceueHHas | MONHAs MOBEPXHOCTh MUPAMUbl; IPaBUIbHAS U yCeUEHHAS MUpPaMUAA. DIEMEHTHI
nupamuaa nupamMuIbl. BerauciieHrne 3JeMeHTOB MHOTOTPaHHUKOB: pEOpa, THaroHalu, yrilbl
KomOuaMpOBaHHOE 3aHATHE
Tema 6.5. Coneprxanue yueOHOro Marepuaa
bokosast u ITOJIHAA | TTinormra b O0OKOBOM MOBEPXHOCTH M TIOJTHOM OBEPXHOCTH MPSMOM MTPU3MBI, TIOIIATH
IIOBCPXHOCTD IIPU3MEL, | ocHOBaHMH, TeopeMa 0 OOKOBOH TOBEPXHOCTH NMPsAMOil mpu3Mel. [lnomans 60koBo
IMPpaMHU B MIOBEPXHOCTH M MTOBEPXHOCTH TPABUIHHOM TUPaMU/IbI, TEOpEMa O TUIONIa i OOKOBOI
TTOBEPXHOCTH yCEUEHHON MUPAMUIBI
KomOuHupoBaHHOE 3aHITHE
Tewma 6.6. Coneprxanue yueOHOro MaTepuaa
JBmkenne B | JIBmwxeHue B mpocTpancTBe. CUMMETPHUSI B TPOCTPAHCTBE: CHMMETPHS OTHOCUTEIHHO

npoctpaHcTBe. CUMMETpUS
B IIPOCTPAHCTBE

TOYKH, pr[MOfI, IIJIOCKOCTH. DJIEMEHTBI CUMMETPUHN B nmipamMuaax,
IapaJuiejeuIeiax

KomMOuaMpOBaHHOE 3aHATHE

Tema 6.7. Copneprkanue yuyeOHOro MaTepuana

HpaBunpnbie IloHaTe mNpPaBUIBHOTO MHOIOTPAHHUKA; IMpPAaBUIbHAs MpU3Ma M IPaBUIbHAs
MHOT'OTrpaHHUKH, UX | mupamua; mpaBWJIBbHAS TPEYrojbHas MUpamMHIa W TPaBHIBHBIN TeTpasip; KyoO.
CBOMCTBa

IIpencrasiieHue 0 MpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTa’Ip, JOAEKAdAP U UKOCAP.
JIBr>KeHUE B IPOCTPAHCTBE. DIEMEHTHI CAMMETPUHU B IPABUIIBHBIX MHOIOIPaHHHUKAX

KomOuHHMpOoBaHHOE 3aHITHE

Tema 6.8. Cummerpus B
npodeccun. Ceuenus
MHOTOTPaHHUKOB

IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlepkaHue (CoepKaHue MPUKJIATHOTO
MOLYJIS1)

Cummerpuss B TIpHUpOAE, AapXWUTEKType, TEXHHKE, B ObITy, B mpodeccuu.

B MpO(heCCHOHATBHbIX Hcnionp30BaHne ABMXEHUH B TPOCTPAHCTBE NPH pEIICHHH IPOoQecCHOHATBHBIX

sanatax 3agau. CedeHus npusMbl U nupamunbl. IlocTpoeHne cedeHHil MHOTOTPaHHHKOB,
UCTIONIB3YSI METO]I CJI€/I0B. BIMOTHEHNE BEIHOCHBIX IUTOCKHX YePTEXeH U3 PUCYHKOB
MPOCTBHIX 00BEMHBIX (DUTYp (BUI CBEPXY, COOKY,CHH3Y)
KomOunanpoBanHoe 3aHATHE

Tema 6.9. Coneprkanne yaeOHOTO MaTepraia
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Hununnp, ero
coctaBistirompe.  CeueHue
1005810503 01 (1]

[unmuHaaprUYeckas TOBEPXHOCTh, 00pa3yIONIHe HIHHAPHIECKOW TTOBEPXHOCTH, OCh
ITMHIIPUYECKOW TOBepXHOCTU. LIMmMHap: OcHOBaHMs M OOKOBas MOBEPXHOCTb,
oOpasyromas U Ooch; IUIOMANs OOKOBOW WM TOJHOW TOBepXHOCTH. M300paxkeHue
IUIMHIPa Ha 1I0cKocTH. Pa3eEprka mumHapa. CeueHns HUAHHIPA (IIOCKOCTBIO,
TapauIeTbHON WITH TMePIIeHINKYIIIPHON OCH IIMIHHIPA)

KoMOmaMpOBaHHOE 3aHATHE

Tema 6.10.
Konyc, €ro
coctaBsrompe.  Cedenue

ConepxaHue yaeOHOTO MaTepuaa

Konnyeckast moBepxHOCTh, 00pa3yronie KOHHIECKON IIOBEPXHOCTH, OCh U BEPIINHA
KOHHYEeCcKOH mosepxHocTH. KoHyc: ocHOBaHuEe M BeplIMHA, 00pa3yromas U OcCb;

KOHYyCa oAb O0KOBOM U MOJHON TOBEPXHOCTH
KombuanpoBanHoe 3aHATHE
Tema 6.11. Coneprxanue yueOHOro Marepuaa
YceueHHblH KOHYC. | Vceu€HHBIN KOHYC: 00pa3yromie M BBICOTA; OCHOBAHUS M OOKOBas IMOBEPXHOCTH.
Ceuenne YCCHCHHOIO | M300pakeHne KOHyca Ha IDIOCKOcTH. Pa3épTka koHyca. CedeHuss KoHyca
KOHYyCa (TUIOCKOCTBIO, MapauieIbHOM OCHOBAaHHIO, M IJIOCKOCTBIO, MPOXOJALIeH dYepes
BEPILIUHY)
KomOuHupoBaHHOE 3aHsTHE
Tewma 6.12. Coneprxkanue yueOHOro MaTepuaa

Iap u cdepa, ux cedenns

Cdepa n map: 1eHTp, paguyc, InaMeTp; MIO0Maab IMOBEPXHOCTH cdepsl. B3anmuoe
pacrosnoxeHue chepbl v IIIOCKOCTH; KacaTelbHas INIOCKOCTH K cdepe. M300paxenue
cepsl, mapa Ha miockocTH. CedeHus mapa

KoMOmaMpOBaHHOE 3aHATHE

Tema 6.13.
ITousttue 06 00BEME Telna.

OO0beMBl MHOTOTPaHHUKOB
U TET BpalIeHUs

Conepxanue yaeOHOTO MaTepuraa

[onsaTHe 06 06b&Me. OCHOBHBIE CBOHCTBA 00BEMOB Ten. OOBEM MUPaMUIBL, TPU3MBI
UINHJPa, KoHyca. OO0BEM IIapa U IIomans cepsl

KomOuHupoBaHHOE 3aHsTHE

Tema 6.14.
O0beMBl ¥ IUIOMIAIH

HOBerHOCTeﬁ HOI[O6HBIX
TEI

Coneprxanue yueOHOro MaTtepuaa

ITono6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEXIY IUTOMAAIMA MTOBEPXHOCTEN
1 00bEMaMHU ITOOOHBIX TET

IIpakTuueckoe 3ansitue ¢ npumenenue MU
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Tewma 6.15. Coxepkanue yaeOHOTO MaTepraia 4
Kombunanmn MHororpaHHHK, ONMCaHHBIH 0KoJ0 cepsl. Cdepa, BicaHHAs B MHOTOTPAaHHHK HJTH
MHOTOTPaHHMKOB M TEI | g Teno BpaleHusl. MHOTOIpaHHUK, BIMCAHHBINA B TEJIO BpalllCHUs
BpalleHnA IIpakTHueckoe 3aHsATHE
Tewma 6.16. IpodeccuoHaILHO OPUEHTHPOBAHHOE cojlepKaHue (coepKaHue MPUKIIATHOTO 4
Kombunanun Mo1yJIs1)
FCOMETPHUIECKHUX T  HA | J[cronp30BaHNE KOMOMHAIIMH MHOTOTPAaHHHUKOB M TEJl BPAIlICHNS Ha MPAKTHUKE
HIPaKTHKE TIpakTrueckoe 3aHsTHE
Tewma 6.17. Pemienne 3agad. | Comepkanue yaeOHOTO MaTepraia 2
Muororpanauky u Tena | Berumcnenne BenwuwH - (ANIMHA, yrod, O00BEM, IUIOMAJh IOBEPXHOCTH)
BpaLCHUs reoMeTpuiecKuX (GUTyp, HCHOIB3YS H3yUeHHBIE (DOPMYITBI H METOIBI
KonTponbHas pabora Ne7
Paznen 7. IlpousBoaHas pyHKIMM, ee NPUMeHeHUE 36
Tema 7.1 Ilpoussoanas | Comepxanue yueOHOTO MaTepHaa 4
hyHKIHHI IlpousBonnas ¢yHkuuu. I[Ipon3BOAHBIC dIIEMEHTAPHBIX (GYHKIMHA. DopMyJisl
HAXOXKJICHHSI IPOU3BOIHON CYMMBI, IIPOU3BEICHUS U YACTHOTO
KoMOmaMpOBaHHOE 3aHATHE
Tema 7.2 ®usuueckuil | [IpodeccnonalibLHO OPUEHTHPOBAHHOE CO/lep:KaHue (CoAepKaHue NPUKJIATHOTO OK-01, OK-02,
CMBICIT MPOU3BOAHON B | MOXYJISI) 4 OK-03, OK-04,
podecCHOHATEHBIX Ousnueckuii (MEXaHUUECKHUIT) CMBICT POU3BOAHOM. [IpuMeHeH e MpOu3BOTHOHM /ISt OK-05, OK-06,
3amavyax OIIpeIeNICHNsI CKOPOCTH Tpoliecca, 3aJaHHOTo (POPMYIIOi WK TpadhuKoM OK-07
[TpakTuueckoe 3aHATHE IIK 5.4, [IK 3.2,
Tema 7.3 Coneprxanue yueOHOro Marepuaa 1IK 1.1
TI'eomerpuueckuii  cMbICl | ['eOMETpHUYECKUN CMBICT TMPOU3BOAHONW (DYHKIIMH — YIJIOBOH KO3 QGHUIHMCHT
MIPOU3BOAHOMN KacaTeIbHOW K TrpaduKy (yHKIMH B TOUKE. YpaBHEHHE KacaTelIbHOH K Tpaduky
hyHKITHHI 4
KomOuHMpOBaHHOE 3aHATHE
Tema 7.4 Conepxanune yaeOHOTO MaTeprana
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ITonstue 0
HENPEPHIBHOCTH (DYHKIIHH.

[NonsiTre HenpepbIBHOM GyHKIMH. CBOHCTBA HENPEPbIBHOHN (QyHKIUH. CBSI3b MEXIY
HEIIPEPBIBHOCTBI0 U JuddepeHIpyeMocTbi0 (QYHKIMM B Touke. Merogom
WHTEPBAJIOB ATl PELIEHUs] HEPABEHCTB

KomOuHHMpOoBaHHOE 3aHITHE

Tema 7.5

MOHOTOHHOCTh (PYHKIIHH.
OkctpeMyMBl  (QyHKIHH.
Touku 3kcTpeMyMa

Coneprkanne yaeOHOTO MaTepraia

[IpomMexyTku MOHOTOHHOCTH (YHKIMH. MaKCHMyMBl M MHUHHUMYMbI (pyHKIHH.
Haunbonbiee n HanMeHbIIee 3HaYeHNE (QYHKIIMN Ha IPOMEXKYTKE

KomMOunupoBanHoe 3aHsaTHE

Tema 7.6

IIpumeneHue

MIPOU3BOTHOM K
UCCIICIOBAHUIO  (DYHKIHH
Ha MOHOTOHHOCTE u
3KCTPEMYMBI

Copeprkanne yaeOHOTO MaTepraia

Bospacranue u yObIBaHWE (YHKIMH, COOTBETCTBHE BO3PACTaHUS WM yOBIBaHUS
¢yHKIMM 3HaKy mTpom3BOAHOW. [IpuMeHeHHME MPOM3BOJHON K MCCIIEIOBAHHIO
(hyHKIMI Ha MOHOTOHHOCTB M SKCTPEMYMBI

HpaKTI/I‘-IeCKoe 3aHATUC

Tema 7.7
UccrenoBanne  QyHKIHN
U TIOCTPOCHHE TPapUKOB

Cozepxxanue y4eOHOro MaTepuaia

AnroputMm nccrnenoBaHus (GyHKOMH W TOCTpoeHHS ee Tpaduka ¢ HOMOIIBIO
npousBogHoil. Ilocrpoenue rpagkoB MHOTOWICHOB C UCIIOIb30BAaHUEM allapaTa
MaTeMaTH4eckoro aHaiausa. Mcropus pa3BUTHS MaTeMaTHUECKOTO aHAIN3a

KomOunupoBaHHoe 3aHsTHE

Tema 7.8
Hawnbonsiree u
HaMEHBIIIEE 3HAYECHUS

(yHKIMH Ha OTpe3Ke

Coneprxanue yueOHOro Marepuaa

Haxoxnenne HamOONBIIET0O W HAWMEHBINETO 3HAYCHHWS (QYHKIUHA HA OTPE3KeE.
IIpuMmeHeHne TPOU3BOTHOMN ISl HAXOXKICHHUS HAWIYUIIETO PEIICHUS B IPHUKIIATHBIX
3aJayax, s OIpeJeNieHHs CKOPOCTH TIpollecca, 3aJaHHOro (OpPMYJIOH HIIH
rpapukom

KomOuHupoBaHHOE 3aHsTHE

Tema 7.9 Haxoxnenue
ONTUMAJIBHOTO pe3yJjbTara

IIpodeccnonaIbLHO-0PHEHTHPOBAHHOE CO/lepKaHUe (CoepKaHue IPUKIIAHOTO
MOJAY.JIst)
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¢ TOMOIIbI0 Tpon3BoAHOH | [IpuknamHble 3amaun, B TOM 4YHCIE COIMHAIbHO-DKOHOMHYECKOTO M (PH3HYECKOTO 6
B IIPAaKTHYECKHX 3a]a4ax XapakTepa, UX pelIeHne CPeCTBaMi MaTeMaTHYECKOT0 aHaIIN3a
IIpakTuyeckoe 3ansaTue ¢ npuMeHenue M1
Tema 7.10 Coneprxanue yueOHOro MaTrepuaa
Perrenue 3aga4. | @opmynsl U npaBuia auddepeHunpoBanus. McecnenoBanne QpyHKIMNA ¢ TOMOIIBIO
IIpousBognas ¢pyHkuuy, ee | mpousBoaHoii. Hanbospliee 1 HauMeHbIlee 3HAYEHHS (DYHKIIUH 2
IIPUMEHEHHE Kontponpnas pabora Ne8
Pasnen 8. [lepBooOpasnas pyHkuuu, ee ipuMeHeHne 12
Tema 8.1 Conepkanue yueOHOTO MaTepraia 4
ITepooGpasnas Gyukuuu. | [lepBoobpasnast. Tabuiia nepBoodpasHbIX
KomOuHupoBaHHOE 3aHsTHE
Tema 8.2 Copeprkanne yaeOHOTO MaTepraia 4 OK-01. OK-02
IInomane kpHBOMMHENHOH | HTErpa, ero reoMeTpruecKkuii u (PU3NUECKUi cMbICI. BhIurcieHne HHTErpasia mo OK- 03’ OK-0 4’
Tparenuu. ®opmyna | popmyne HotoToHa-JleliGuuna ’ ’
Hretotona — Jleit6uumna OK-05, OK-06,
KoMOuHupoBaHHoe 3aHATHE OK-07
Tewma 8.3 IIpodeccuonaibHO OPUEHTHPOBAHHOE ColepKaHue (CoepKaHue MPUKIIATHOTO 2 1IK 5.4, IIK 3.2,
OnpeneneHHblii  MHTETpal | MOAYJISA) 1IK 1.1
B npodeccuonanbHOR | OmnpeieleHHBIA HHTETPal B IPO(MECCHOHANTBHOM AEATETBHOCTH M KUZHH
JEATEIIPHOCTH U KU3HU KomOunupoBaHHoOe 3aHsATHE
Tema 8.4 Pemenne 3amau. | Comepikanue yaeOHOTO MaTepraia 2
IlepBooOpa3nas ¢yHkuY, | [TepoobpasHast 1 HHTETPaT
ee NpUMEHEHne KontponsHas padora Ne9
Paznen 9. Teopus BeposiTHOCTEH M CTATHCTHKA 22 OK-01. OK-02
Tema 9.1 Cozepxkanue y4e0HOro MaTepuasia OK-0 3’ OK-0 4’
IIpencrasnenne  naHHbIX | [IpencraBneHue JaHHBIX € MOMOINBIO  Tabmum W guarpamm.  CpenHee OK-0 5’ OK- 07’
" onucarensHas | apugMeTnyeckoe, MeanaHa, HauOoJblllee W HaWMEHbIIee 3HA4YCHUs, pa3Max, 2 11K 5 4’ 11K 3.2
CTaTHCTUKA JIMCIIEPCHs], CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB HK 1] "
KomOuanpoBaHHOE 3aHATHE.
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Tema 9.2. IIpodeccuonaibHO OPUEHTHPOBAHHOE ColepKaHue (CoepKaHue MPUKJIATHOTO
CocraBiieHue TabIUIL Mo1yJIs1)
U uarpaMm Ha [pakTUKE | [JepBuuHas oOpaboTKa CTaTHCTHYECKHX AaHHBIX. [ paduyeckoe ux mpencraBieHue.
Haxoxpenne cpenHuMX XapaKTepUCTUK, HAOMIONAaeMbIX MaHHBIX. lIpuMeHeHune
CTaTUCTUIECKUX METOJIOB IS peIICHNS Po(ecCHOHATBHBIX 3a/1a4 4
KombunanpoBanHoe 3aHsATHE
Tema 9.3. Coneprxanue yueOHOro MaTrepuaa
Oneparnn Hall | CnyuaifHble OKCIIEpHUMEHTHI (ONBITBI) W CIy4aliHble COOBITHS. JJIEeMEeHTapHBIC
COOBITHSIMH, HaA | coObiTHs (MCXOmbI). BeposSTHOCTh CAy4aiHOTO COOBITHS. BIM30CTH YacTOTHI U
BEPOATHOCTAMM. YCIOBHAA | peposTHOCTH cOObITHIA. CllydaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
BCPOATHOCTE coObITHAMHU.  BeposTHOCTH  COOBITHH B ONBITAX C  PAaBHOBO3MOXHBIMH 2
JJNeMEeHTapHBIMH  cOOBITHSIMH.  Ormeparii  HajJ COOBITHSIMHU:  TI€peceueHHe,
o0OBeIMHEHNE, TMPOTUBOMOIOXKHBIE CcOObITHA. Jlmarpammel Oiutepa. Dopmyna
CIIOKEHHS BEpOSTHOCTEH. YCIIOBHash BEpOSITHOCTh. YMHOKEHHE BEPOSITHOCTEH.
Hepeso cnyuyaitHoro s3kcnepumenta. @opmyia nonHoit BepositHocTy. He3aBucumele
COOBITHS
IIpakTrueckoe 3ansaTHE
Tema 9.4. Conepkanue yaeOHOTO MaTepraia
OnemeHTsI Kombunaroproe mnpaBmino ymHOXeHHs. IlepectanoBkum u ¢axrtopran. Yucio
KOMOMHATOPHKH couerannid. Tpeyronpauk [lackans. ®opmyna 6mHoma HeroroHa
KomOunupoBaHHOE 3aHATHE 2
Tema 9.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE cojlepKaHue (coepKaHue MPUKIATHOTO
BeposTHOCTD B | Moy.is)
PO eCcCHOHATBHBIX Brruncnenne BeposATHOCTEH ¢ Hcmoib3oBaHueM (opMyn KomOuHaTOopuku. OleHKa
3amadax BEPOSITHOCTH  COOBITHSI B Tpo(ecCHOHANBbHOW  JmesTenbHOCTH.  Permenue
poQecCHOHATTFHBIX 33/1a4 Ha BEPOSTHOCTH COOBITHS 2
KomOuHupoBaHHOE 3aHATHE
Tewma 9.6. Coxeprkanue yaeOHOTO MaTepraia
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Cepun mocnenoBatenbHbIX | BuHapHBIN ciydaifHBI ONBIT (WCIBITaHWE), YCIeX W Heydada. HesaBucumele
UCTBITAaHUN ucnbiTanust. Cepus HE3aBUCHMBIX HCIBITaHUM A0 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITaHUH bepHyu
[TpakTHYECKOE 3aHATHE 4
Tema 9.7. Coneprxanue yueOHOro Marepuaa
Crny4aiinbie BEIMYMHBL | CrryqaiiHas BennunHa. Pacnipenenenue BeposTHocTel. /lnarpamma pacipeeincHus.
1 pacCIpCACTICHITA. [IpuMephl  paclpeieNicHni, B TOM YHCJIE, T€OMETPUYECKOE M OMHOMHAIBHOE.
Matemaruueckoe .
. _ | UncnoBele XapaKTEpUCTHKH CIyYalHBIX BEJMYMH: MaTeMaTHYeCKOe OXKHIaHHe, 2
QIAIe clytatHon JCTIEPCHUS U CTaHAapTHOE OTKIIOHEHHe. [IpiuMephl MprMeHeHHsT MaTeMaTHYeCKOTO
BEJITHHIHRT OXXUJAHUA, B TOM 4YHCJIE B 3aJadyax U3 MOBCEIHEBHOM >XM3HHM. MaTeMaTHdeckoe
OoXunanne OWHAPHOW CIydailHOH BEMMYHMHBL. MaTeMaTH4ecKoe OXKUIAHHUE CyMMEI
CITyJaifHBIX BETMYHNH. MaTeMaTHaecKoe 0’KUIaHke U TUCTIEPCHS TEOMETPUIECKOTO H
OMHOMHUAIIEHOTO pacripeesieHHH
Kom6unupoBanHoe 3aHatue
Tema 9.8. Coneprxanue yueOHOro Marepuaa 2
3aKkoH  OOMNBUIMX  YHCEN | 3akoH GONBIIMX YHCET M €ro pojib B HayKe, IPUPOAE M 0OIIecTBE. BEIGOPOUHBIIL
HenpepsiBHbie ciyuaiiHbie | meron uccrmenoBanmit. I[IpuMepsl HENPEpPHIBHBIX CIyYaiHbIX BenMdHH. DyHKIUS
BCIIHIHHBL IUIOTHOCTH pacupenenenus. PaBHoMepHoOe pacnpeneneHue u ero coricrsa. [lonarue
(pacmpeneneHmus). 0 HOPMAJIBHOM pacIIpeIeIeHUN
Hopmaneroe KomOuaupoBaHHOE 3aHATHE
pactipeneieHue
Tema 9.9. Pemenne 3amau | Comepikanue yaeOHOTO MaTepraia 2
KOMOMHATOPHKH, Onementsl koMmOmHaTOpuKH. COOBITHE, BEpOSTHOCTH COOBITHS. CloXeHHWEe W
CTaTHCTUKA M  TEOPHH | YMHOXEHHE BEPOATHOCTEH
BEPOSITHOCTEH Kontponbshas padora NelQ
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJIEPKAHNE
BapuaTuBHBII NIPUKJIAAHOI MOAYJIb
Pa3znen 10. MaTteMaTH4eCKHii IPAKTHUKYM 46
Tema 10.1. ‘ Copeprkanne yaeOHOTO MaTepraia 10
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Martpuis! ¥ onpeaenauTenu

CrtocoOBI perieHus cucTeM JMHEHHBIX ypaBHeHHH. [loHsTus: matpuma 2x2 u 3x3,
onpeaenuTens MaTpulpl. Meton I'aycca pemieHust CUCTEM JIMHEHHBIX YpaBHEHUH.
Pemenue npuknaanbix 3agad. [Ipumenenue Matpui B uHGoOpMaTHKe

IIpakTrueckoe 3aHsATHE

Tema 10.2. Coneprxanue yueOHOro Marepuaa
OneMeHTbI BEKTOPHOI Komnnanapusie BekTopbl. Pa3znokeHue BeKTOpa MO TPEM HEKOMIUJIaHAPHBIM
anrebpel BEKTOpaM. YpaBHEHHE IUIOCKOCTU. ['eoMeTpuueckuil cMbICH omnpeaenuTens 2x2.
Pemienne npukiaaHeIx 3a1a4
IIpaxTrueckoe 3anaTue
Tewma 10.3. Coneprxkanue yueOHOro MaTepuaa

Komnnekcusie uncna

[TonsiTe xomrutekcHoro yucia. ConpshkeHHblE KOMIIEKCHBIE YHCIia, MOAYNb H
apryMeHT KOMIUIGKCHOro 4uuciaa. @Dopma 3amucu  KOMIUIEKCHOTO — 4Hcia
(reomerpuueckas, TpHUTOHOMETpHUECKas, anredpandeckas). ApupMeTHdIecKue
JEWCTBHS ¢ KOMIUIEKCHBIMH YHCIIaMH

IIpakTrueckoe 3ansaTUE

Tewma 10.4. Coxepkanne yaeOHOTO MaTepraia

I'padsr [onstue tpada. CBs3HEBIA Tpad, mepeBo, IUKI rpad Ha TUIOCKOCTU. Perrenue
MIPHUKJIATHBIX 3370a4. [IpumeHenne rpada B nHHOpMaTHKE
IIpakTrueckoe 3aHsTHE

Tema 10.5. Coneprxanue yueOHOro MaTepuaa

3agaud  MaTeMaTH4YEeCKOH

Bapuammonnsiii  psa. Ilomuron wactor u rucrorpamma. CTaTHCTHYECKHE

CTaTUCTHKH XapaKTEePUCTHKH psiia HaOII0AaeMbIX JaHHBIX
TIpakTrueckoe 3aHsTHE
Tema 10.6. Coneprkanne yaeOHOTO MaTepraia
Jloruyeckue One€palMu | Jloruueckue onepauuu. IIpumeneHue nuarpamm Oiiepa—BeHHa ans perieHue

C MHOKECTBaMU

TEOPETHKO-MHOKECTBEHHBIX 3a7ad MPO(EeCCHOHATBHON HAmpaBIeHHOCTH, 3a1ad
WHPOPMATHKH U APYTUX YICOHBIX JUCITUTUINH U JJTS OTICAHUS PEATbHBIX TIPOIIECCOB
U SIBJICHUH

IIpakTrueckoe 3aHsTHE

Tema 10.7.

Copeprkanne yaeOHOTO MaTepraia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
IIK 5.4, IIK 3.2,
IIK 1.1
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Pemrenne 3amay | [IpuMeHeHne n3ydeHHBIX MaTeMaTHIeCKuX (PaKkTOB K PELICHHUIO 3a1a4 U3 Pa3InIHbBIX
MaTeMaTH4ecKoro o0JacTell HayKH U peasibHOM KU3HU

MPAaKTHKyMa KontponbsHas padora Nell

ITpomexxkyTouHas aTTecTanus (JK3aMeH) 12
Bcero: 308

AOKYMEHT noaAnnucAH 3NIEKTPOHHOM noanucbro
1 noagnuceb

12 CBeJeHUs 0 NoAnucsX — Ha N1cTe noanucei. Mpoeepka NoAnIMHHOCTU — Mo QR-Koay.
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3. YcioBus peaju3auuy NporpaMmbl 001meo0pa3oBaTe/ibHON JUCHHUIIINHBI
3.1. MaTepuajibHO-TeXHUYECKHeE YCIOBHS PeaJu3aluu AUCHHIIHHBI

Peanuzanus mporpamMmbl JUCHMIUIMHBI TpeOyeT Hamu4usl ydeOHOro KaOuHEeTa
MaTeMAaTHKH.
TexHuueckue cpencTna:

- KOMIUIEKT YE€PTEKHOTO 000PYIOBaHUS M TIPUCIIOCOOICHHM IS IIKOJIBLHOW JOCKH
(TpeyroJibHUK, TPAHCHIOPTHUP, LIUPKYJIb, TUHEUKA);

- MOAENW Il M3Y4YEHUs TEeOMETPUYECKUX (uryp (YacTu MeIoro Ha Kpyre,
TPUTOHOMETPUUYECKHUI KPYT, CTEPEOMETPUICCKUIN HAOOP, HAOOPHI TEOMETPUUCCKUX
Mojieniel U GUryp ¢ pa3BepTKOM);

JleMoHCTpamoHHbIE Y4eOHO-HATJISTHBIE TOCOOUSI:

- KOMIUIEKT MOPTPETOB JIsi 0ohopmileHns KaOUHETa.

3.2. HuopmanmoHHoe odecriedyeHne peajn3alum NporpaMmmbl

OCHOBHBIC HICTOYHUKH:

1. Anumos L. A. u op. MatemaTnka: anreOpa 1 HadaJla MAaTeMaTHYECKOTO
aHanu3a, reoMeTpus. Anrebpa M Hadanma MaTeMaTHYECKOro aHaim3a (0a30BBIN H
yriyonenHsiid ypoBun).10—11 knaccel. — M., 2019.

2. Amanacan JI. C., Bymysoe B. @., Kadomyes C. b. u op. Matemartuka:
anrebpa ¥ Hayana MaTeMaTHyeckoro ananusa. [ eomerpus. ['eomerpust (6a30BbIif 1
yriyonenHsiid ypoBun). 10—11 kmacesl. — M., 2019.

3. bawmakos M. M. Marematuka: y4eOHHK JUIS CTYI. YUPEKICHUN CPE/I.
npo¢. obpazoBanus. — M., 2017.
4. bawmaxos M. H. Marematuka. COopHUK 3ama4 MpoQHIbHOMN

HampaBieHHOCTH: yue6. Ilocobme mis cryd. yupexaeHuit cpern. mpod.
obpazoBanus. — M., 2014.

5. bawmarxos M. U. MaremaTtuka. 3agadyHuk: yueb. mocodue Jjisi CTy/.
yupexaeHuii cpea. npod. oopazoBanus. — M., 2014.
6. bawmarxos M. HU. Marematuka (6a30BbIli ypoBeHb). 11 Kiacc.

COopHuk 3amau: yueb. mocodue. — M., 2012.

7. Iyces B. A., I'pucopves C. I'., Heoneuna C. B. Marematuka st
npodeccrii ¥ CHEIMAIBHOCTEH COMMATBEHO-DKOHOMUYECKOTO PO YIeOHUK
JUTSL CTY. YapexaeHui cpen. nmpod. oopaszoBanus. — M., 2014.

8. Konseun FO.M., Tkauesa M. B, @edeposa H. E. u dp. Matemaruka:
anreOpa ¥ Havaja MaTeMaTUYECKOro aHainu3a. AnreOpa 1 Hadajga MaTeMaTHYeCKOro
aHanm3a (0a30BbIi U yriyoneHHbIi ypoBHHU). 10 kmace / mox pen. A. b. XKmkuenko.
— M., 2014.
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9. Konseun IO.M., Tkauesa M. B., @edeposa H. E. u dop. Marematuka:
anreOpa U Hayajla MaTeMaTHISCKOTo aHaji3a. AyreOpa 1 Hadajia MaTeMaTHIeCKOTo

aHanm3a (0a30BbIi U yriyOneHHbIi ypoBHH). 11 kimace / mox pen. A. b. XKmwkuenko.
— M., 2014.

HNuTepneT-pecypcsr:

1. www. fcior. edu. ru (MuapopmanvoHHble, TPEHUPOBOUYHBIE U
KOHTPOJIbHBIC MaTEPHAIIBI).

www. school-collection. edu. ru (Enunas kojuiekuuu 1U(GPOBBIX
00pa30BaTeIbHBIX PECYPCOB).
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4. KOHTpOJIb U OlleHKA Pe3yJIbTATOB 0CBOCHHUS 00111€00pa30BaTeIbHOM

JTUCIHUIIINHBI

KoHTposib U olleHKa pacKpBIBAIOTCS YEPE3 YCBOCHHbBIE 3HAHUS U TPHUOOPETEHHBIE

CTyJICHTAaMHU  yMEHHUS, HamlpaBjeHHbie Ha  (OpMUpPOBaHHUE  OOMMX W
HpO(I)CCCI/IOHaJIBHBIX KOMHCTCHHHﬁ.
Ob6masi/npodeccuonanbHas Paznen/Tema THun oueHoYHbIX
KOMIIETEHIUS MepONpPHATHSI
OK 01. Bri6upatb crmocoOsl Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
peuieHus 3agau 1.511-o/c, 1.6, 1.7. VYcerHblit ornpoc
npodeccruoHanbHON Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTudeckuit
JIeSITCILHOCTH Temsr 3.1 - 3.4, 3.5I1-o0/c, 3.6. JUKTaHT
MIPUMEHUTEILHO Tewmsr 4.1, 4.2, 4.311-0/c, 4.4. WNHnuBuyanbHas
K pa3IM4YHbIM KOHTEKCTaM Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSTENIbHAS
Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabora
6.9 T-o/c, 6.10. IIpencraBnenne
Temsl 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, | PE3yILTaTOB
7.16 Il-o/c, 7.17. TPAKTHIHICECKHX
Tewmsi 8.1, 8.2, 8.31T-o/c, 8.4. pabor
Tems1 9.1, 9.2 I-o/c, 9.3, 9.4, SaIIA TRopIecIaX
9.5 I-o/c, 9.6 - 9.9. Banon
anuTa
P10 IT-o/c WHWBHY ATTbHBIX
IIPOCKTOB
KonTponbphas
pabora
Brinonnexnue
JK3aMEHAILMOHHBIX
3aJlaHuN
OK 02. Mcnonb30BaTh Tema 1.1, 1.2IT-o/c, 1.3, 1.4 II-o/c, | TectupoBaHue
COBPEMEHHBIE CPEJICTBA 1.511-o0/c, 1.6, 1.7. VYcerHbli ompoc
MMOKCKA, aHaI13a U Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTHyecKui
HUHTEPIPETaIH Temsr 3.1 - 3.4, 3.5I1-0/c, 3.6. JAKTAHT
uHbOpMAIIVH, U Tewms1 4.1, 4.2, 4.311-0/c, 4.4. WNHnuBuyanbHas
nH()OPMAIOHHBIC Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSTENIbHAS
TEXHOJIOTHHU IS Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabora
BBINOJHEHHMS 3334 6.9 TI-o/c, 6.10. [IpencraBnenue
MpoQeccHOHATBHOM Temsr 7.1- 7.7, 7.8 Tl-o/c, 7.9 - 7.15, | PC3YJIbTaToB
OCATCIIBHOCTH 7.16 H-O/C, 7.17. MIPAKTUYCCKUX
Tewmsi 8.1, 8.2, 8.31T-o/c, 8.4. pabor
Tews1 9.1, 9.2 T-o/c, 9.3, 9.4, SIIA TRopecIaX
9.5 I-o/c, 9.6 - 9.9. Banor
aruTa
P10 II-o/c UHIABUIY ATTBHBIX
MIPOCKTOB
KonTponbHas
pabora
Brinonnexnue
DK3aMEHAI[HOHHBIX
3alaHUuN
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OK 03. ITmaamupoBats u Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
peanm3oBbiBaTh coocTBennoe | 1.5I1-o/c, 1.6, 1.7. YcTHBIH ompoc
poecCuoHaNTBHOE U Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTnyeckuit
JTUYHOCTHOE Pa3BUTHE, Tewmsl 3.1 - 3.4, 3.5I1-o0/c, 3.6. JHUKTaHT
IIPEANPUHUMATENBCKY O Temsr 4.1, 4.2, 4.311-0/c, 4.4. WNunuBunyansHast
JIeITCILHOCTD B Tems! 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSsITEeIIbHAS
npodeccuonansHOM cdepe, Tewmsl! 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabora
HCITOJIB30BaTh 3HAHUS 110 6.9 T1-o/c, 6.10. [IpencraBienue
(MHAHCOBOM TPAaMOTHOCTH B | Tempr 7.1- 7.7. 7.8 T1-o/c. 7.9 - 7.15 pe3yIIbTaToB
Pa3TMYHBIX KU3HEHHBIX 7.16 T-o/c, 7_i7_ ’ ' MPAKTHYECKUX
CHTYaLUsX Temst 8.1, 8.2, 8.311-o/c, 8.4. pabot
Temsi 9.1, 9.2 TI-o/c, 9.3, 9.4, 3a‘6““Ta TROpHCCIX
9.5 IT-o/c, 9.6 - 9.9. B
anuTa
P10 IT-o/c WH/IMBUTyalbHBIX
MIPOEKTOB
KonTponbHas
pabora
Breimonnenue
JK3aMEHAIMOHHBIX
3aJlaHuN
OK 04. DddexTnBHO Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
B3aMMO/CHCTBOBATh U 1.511-0/c, 1.6, 1.7. YcTHBIH ompoc
paboTath B KOJUICKTUBE U Temsr 2.1 -2.12, 2.1311-0/c, 2.14. MareMmaTuyecKui
KOMaH/€e Temsr 3.1 - 3.4, 3.5I1-o0/c, 3.6. JUKTAHT
Temri 4.1, 4.2, 4.311-0/c, 4.4. NunuBunyanpHas
Temsr 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. CaMOCTOsITEIbHAS
Tewmsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabora
6.9 I1-o/c, 6.10. Ipencrapnenne
Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, | PE€3yIbTAaTOB
7.16 T1-o/c, 7.17. [pAKTHHCCKHUX
Temsr 8.1, 8.2, 8.311-o/c, 8.4. pabor
Temsr 9.1, 9.2 I-o/c, 9.3, 9.4, 32%““” TBOpHeCKuX
9.5 I-o/c, 9.6 - 9.9. B
aruTa
P10 TI-o/c HMHAABUAYATbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brinonnenue
SK3aMEHAI[HOHHBIX
3aJaHuN
OK 05. OcymiecTBisATh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
YCTHYIO ¥ TUCbMEHHYO 1.5I1-o/c, 1.6, 1.7. YcTHBI# ompoc
KOMMYHUKAIUIO HA Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTudecKui
TOCYJIapCTBEHHOM $SI3bIKE Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6. JIUKTaHT
Poccuiickoit @enepanuu c Temsi 4.1, 4.2, 4.311-0/c, 4.4. WNunuBunyanpHas
y4eTOM 0COOEHHOCTEH Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSITEeIIbHAS
COLIMAJILHOTO U KYJIBTYpHOTO | TemsI 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pabora
KOHTEKCTa 6.9 I1-o/c, 6.10. [MpencraBnenue
pe3yJIbTaToOB
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Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temrr 9.1, 9.2 T1-0/c, 9.3, 9.4,
9.5II-0/c, 9.6 - 9.9.

P10 IT-o/c

Temer 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, MPAKTUYECKUX
7.16 I-o/c, 7.17. pabot
Temsi 8.1, 8.2, 8.3I1-0/c, 8.4. 3aiuTa TBOPYCCKUX
Temsr 9.1, 9.2 [-0/c, 9.3, 9.4, pabor
9.5 I-o/c, 9.6 - 9.9. 3ampara
P10 M-o/c WHIWBHY aJIbHBIX
MIPOEKTOB
KontponbHas
pabora
Brinonxnenue
9K3aMEHAITMOHHBIX
3aJaHuN
OK 06. [TposiBisTh Tema 1.1, 1.2IT-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
rpaKJaHCKO- 1.5I1-o0/c, 1.6, 1.7. VYcerHbIi omnpoc
MaTPUOTHYECKYIO TIO3UIIHIO, Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTHyecKui
JIEMOHCTPUPOBATH Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6. JUKTaHT
OCO3HAHHOE [MOBEICHUE HA Temer 4.1, 4.2, 4.311-0/c, 4.4. WNHnuBuyanbHas
OCHOBE TPaJAUIIMOHHBIX Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSITEIbHAs
00IIEYET0BEYECKUX Tewmsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabota
[IEHHOCTEH, B TOM YHCIE C 6.9 TI-o/c, 6.10. [IpencraBmenue
Yy4€TOM IrapMOHU3aluN Temsr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, | PE3yILTaTOB
MEKHAITMOHATBHBIX U 7.16 I-o/c, 7.17. MIPaKTHIECKUAX
B Tewms! 8.1, 8.2, 8.3I1-0/c, 8.4. pagot
OTHOILIEHUH, IPUMEHSATh Temb 9.1, 9.2 T-o/c, 9.3, 9.4, 3amuTa TBOPYECKUX
CTAHAAPTH! 9.5 Tl-o/c, 9.6 - 9.9. pador
AHTHKOPPYIIIHOHHOTO 3arura
MOBEACHHS P10 II-o/c WHIUBHTY ATbHBIX
MIPOCKTOB
KonTponbhas
pabora
Breimonnenue
9K3aMEHAITMOHHBIX
3aJJaHuN
OK 07. ConelicTBOoBaTh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
COXPaHEHUIO OKPYIKaroLeh 1.511-o/c, 1.6, 1.7. VYeTHbli onpoc
cpensl, pecypcocoepeskenuto, | Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. MaremaTnyeckuit
MIPUMEHSATH 3HAHUS 00 Temsr 3.1 - 3.4, 3.5I1-o0/c, 3.6. JIUKTaHT
W3MEHCHHMH KIINMAaTa, Tewms1 4.1, 4.2, 4.311-0/c, 4.4. WNHnuBuyanpHas
TIPUHIIATIEL OEPEKITUBOTO Temer 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. CaMOCTOSTENIbHAS
MPOU3BOACTBA, 3P PeKTHBHO Tems! 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, pabora
JIeCTBOBATh B 6.9 TT-o/c, 6.10. IIpencraBnenue
YpE3BBIYAWHBIX CHTYAIHIX Tembi 7.1- 7.7, 7.8 TI-o/c, 7.9 - 7.15, | Pe3yIbTatoB
7.16 T1-o/c, 7.17. HPaKTHICCKIX
pabot

3amuTa TBOPYECKUX
pabot
KonTponbHas
pabota
Brinonnenue
3K3aMEHAILlMOHHBIX
3alaHuN

1IK5.4, [IK3.2, [IK 1.1

TectupoBanue
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VYerHbll onpoc
MaremaTtuueckuii
JUKTAHT
NuaauBuayanbHas
CaMOCTOSITEeIIbHAS
pabota
IIpencraBnenue
pe3yabTaToB
MIPaKTHIECKUAX
pabot

3amura TBOPUECKUX
pabot
KonTponbHas
pabota
Bremonuenue
9K3aMEHAIlHOHHBIX
3aJJaHII
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JInCT mogmucex

FTAMOY CO «HmxHeTarnnbCKnii TOProBO-3KOHOMUYECKUIA KONTeOX»
SHA-256 ncxodHoro JOKyMeHTa: c532bbc3fbdb04292ad509ad1ef22ee9ee062f62829c86e002e8101d4bef2880
[okymeHT: 40 cTpaHuL,
MpoBepka nognuceii: https://sig.nttek.ru/v/HP8AgDtQI7gsrn3IpXVVRJYmRIIg6ji6KhVXjAPIeCW23xzd
MeyaTHasa dopma cdopmumpoBaHa: 13.10.2026 10:26

Ne | Ponb B MoanucaHT Ceptudukar [ata n Bpemsa | Pe3ynbTaT npoBepKu
noanucun noanucaHus

1 YTBepxkpato | OMuTpuena Ne 7E9C18960643A37EF2C929CD1E513CCD, 13.10.2026 noanuchb
MapI/IHa nencteuteneH ¢ 08.10.2026 no 08.10.2027 10:26:37 AeﬁCTBMTeana
[eoprresHa POsib 1 AOMKHOCTb
3amecTuTens MOATBEPXAEHbI
AvipekTopa no NOAMMCHIO
y4ebHoln pabote
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