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1. O0mas xapakTepucTuka padoded NMporpaMmbl Y4eOHOr0 mpeamera

«MareMaTukKa»

1.1. MecTo y4eOHOro mpeaMera B CTPYKType 00pa3oBaTe/ibHOW NpPO-
rpammsbl CIIO:

VY4eoOnslil npeamer «MaTeMaTuka» sBIASETCS 005A3aTeIbHOM 4acThio oOIIe-
o0Opa3oBaTenpHOro 1uKiIa o0pa3zoBaTebHOM mporpamMmel B cootBeTcTBUU ¢ PI'OC

CIIO no 35.02.12 CagoBo-napKoBO€ U JJAHAIAPTHOE CTPOUTENBCTBO.

1.2. esn ¥ nUIaHUPYeMbIe Pe3yJbTAThI OCBOCHHSI Y4e€0HOI0 IpeaMeTa:
1.2.1. Heab yyeOHOr0 npeamera

Coneprkanue porpaMMbl yaeOHOro npeamera «MaremaTrkay HanpaBJIeHO Ha
JOCTIKCHHUE PE3YJIbTaTOB €ro M3Y4YeHUs B COOTBETCTBHM ¢ TpeboBanmsmMu OI'OC
COO ¢ yuerom mpodeccunonansuoit HanpasienHoctu OI'OC CIIO. [IpuopurerHbI-
MU LEJISIMU 0O0y4EeHHsI MaTeMaTUKe Ha 0a30BOM YPOBHE SIBJISIIOTCS:

dbopMupoBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX TOHSITHHA (YHCIIO, BEIMYWHA,
reomeTpudeckas Gurypa, nepeMeHHas, BEpOSTHOCTb, (PYHKIIHS), 00SCIIeUnBAIOIINX
IIPEEMCTBEHHOCTh M MTEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHMs 00yUYarONINX-
cs;

M0JIBeICHHE 00YyUaloIUXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3a-
UMOCBSI3M MaTEeMaTUKHA W OKPY’KAIOIIETO MHpA, TOHMMaHUE MaTEMaTUKHA KaK 9acTH
o0111e#t KyIbTYphI Y€JI0BEUECTBA;

pa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydYarommxcs,
MO03HABATEIILHON aKTUBHOCTH, MCCJIEIOBATEILCKIUX YMEHHUM, KPUTUIHOCTHA MBIIILJIE-
HUSI, UHTEpECca K U3yUCHHUIO MAaTEMATUKH,

dopmupoBaHre (HYHKIIMOHATHLHON MaTeMaTHYECKOW TPaMOTHOCTH: yMEHUSI-
pacro3HaBaTh MaTEMAaTUIECKUE ACTICKTHI B PEATbHBIX KU3HCHHBIX CUTYAIUSIX U MPU
U3YYEHUU IPYTrUX JTUCIUTUIH, IPOSIBJICHUS 3aBUCUMOCTEM
¥ 3aKOHOMEpHOCTEH, (HOpPMYJIHUpOBaTh MX Ha S3BIKE MATEMATHKH M CO3/1aBaTh Ma-

TCMAaTHUYCCKUC MOACIIH, IIPUMCHATD OCBOCHHBIM MaTeMaTUYCCKUM ariIapar mil pce-
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IICHUS MPAKTUKO-OPHUEHTHPOBAHHBIX 3aJ1ad, 3a/lad MPOQPECCUOHAIBHON NIeATeIhHO-

CTH, MHTCPHPETUPOBATb U OLICHUBATDL IMOJTYUCHHBIC PC3YJIbTATHI.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOCHHS Y4€OHOTI0 MpeMeTa B COOT-
BercTBUU ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

O6mume xommnerennuu (nainee — OK) u mpodeccuonanbHbie KOMIETEHIIUN
(manee — 1K) ®I'OC CIIO B COOTHECEHUU C JUYHOCTHBIMHU, METAIpPeAMETHBIMU
U TpeIMETHBIMH pe3yJbTaTaMu oOyueHusi 0a3oBoro ypoBHs (mamee — [IPO)

dI'OC COO npencrapiieHbl B TaOIHUIIE:



Kon u HanmenoBanue ¢op-
MHMpPYeMbIX KOMIIeTeHIHii

Pe3ynbTaThl 00y4eHus

Oomue

JAucuuninHapHbie

OK 01. Beibupats crocoObl
pemieHus 3agad mpogeccuo-
HAIILHOW JICSITeIbHOCTH TPH-
MEHUTEIIEHO

K Pa3JIMYHBIM KOHTEKCTaM

JInyHOCTHBIE  pe3yabTaThl  JOJIKHBI
B HaCTHU: TPyAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTH K TPyAY, OCO3HaHUE [IEHHOCTH MacTep-
CTBa, TPy I0JIIO0UE;

- TOTOBHOCTb K AKTUBHOM J€ATEIbHOCTH TEXHOJIOTU-
YECKOW M COLMAIbHOW HANpPaBIEHHOCTH, CIOCO0-
HOCTh WHULUAPOBATH, IJJAHUPOBATH
N CaMOCTOSATCJIIbHO BBIIIOJIHATDE TAKYIO JCATCIbHOCTD,
- HHTEpeC K pa3InyHbIM cepaM mpodhecCuoHaIbHOMU
JACATCIIbHOCTH.

MeranpeameTHbIe pe3yiabTaThl JOJKHBI OTPaXkaTh:
OBnageHne yHMBEpPCATbHBIMU y4eOHBIMU IO3HABA-
TEJIbHBIMU JICUCTBUSIMU:

a) 0a30BbIC JTOTUYECKHE JICHCTBUS:

OTpaxkaThb

- CaMOCTOSITEIIBHO (bopMynupoBaTh
U aKTyaJIM3HpoBaTh MpoOJIeMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

- yCTaHABJIMBATh  CYIIECTBEHHBIM  IpPHU3HAK

WIA OCHOBaHMS JUIS CPaBHEHUS, KJIaCCH(PHUKAIHH
1 0000IIIEHNS;

- ONpeAenaTh LEIH ACATEIBHOCTH, 3aJaBaTh Mapa-
METPBI U KPUTEPUU UX JTOCTUKECHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U IMPOTHBOPCUHUS
B paCCMAaTpUBACMBbIX ABJICHUAX,

- BHOCHTH KOPPEKTHBHI B JEATCILHOCTD, OICHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECJIAM, OICHHUBATL pHUC-
KU TIOCJIEICTBHI A€SITEIHbHOCTH

0) 60a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:

- BIIaZeTh HaBBIKAMH Y4e€OHO-HCCIICI0BATEIbCKOM
)41 HpOGKTHOﬁ ACATCIIbHOCTH, HABBIKAMHU Pa3pCIICHUA

[1P61. Bnagenne mMeromamMu J0Ka3aTeIbCTB, arOPUTMAMHU
peleHus 3a/1a4; yMeHue GopMyIUpOBaTh OMPEIeIICHHs, aK-
CHUOMBI

Y TEOPEMBI, IPUMEHSTh UX, MPOBOAUTH I0Ka3aTEIbHBIC pac-
CY>KICHHSI B XOJI€ PELICHUS 3a]a4;

[1P62. YMeHue onepupoBaTh MOHSATHSIMU: CTEIEHb YHUCIA,
jorapudm 4ucia; yMEHHE BBINOIHITH BBIYUCIICHUE 3HAYe-
HUH

U MpeoOpa30BaHUs BBIPAXKEHUN CO CTETEHSIMH U JIOTapud-
MaMu, mpeoOpa3oBaHusl JIPOOHO-PAIIMOHAIBHBIX BBIpaXKe-
HU;

[TPG3. YMeHue omnepupoBaTh MOHATUSMU: PAIOHATBHBIEC,
UppalMoHalbHbIe, MMOKa3aTelIbHbIE, CTENEHHbIE, JIoTapud-
MUYECKHE, TPUTOHOMETPUYECKHUE YpaBHEHUSI U HEpaBEH-
CTBa, UX CHCTEMBI;

[1P64. YMenue onepupoBaTh HOHATHAMU: (PYHKIUS, HETIpe-
peIBHas (DYHKIUS, TTPOU3BOIHAS, TIEPBOOOpa3Hasi, ompesie-
JIEHHBI MHTETpai; YMEHHE HaXOJUTh MPOU3BOJHBIE 3Jie-
MEHTapHBIX (YHKIIHUH, UCTIONb3Ys CIPABOYHBIE MAaTEpPHAIbI;
UCCIIeIOBaTh B MPOCTEHINNX ciydasx (yHKIMU HAa MOHO-
TOHHOCT, HaXOJUTh HaubobIINe
U HauMeHbIIWE 3HaueHHs (YHKIU; CTpPOUTH TpaduKu
MHOTOYJICHOB C HCIOJb30BaHUEM armapaTa MaTemaruye-
CKOT'0 aHaJIn3a; MPUMEHSTh IPOU3BOIHYIO MIPU PEIICHUH 3a-
a4

Ha JBIDKCHHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJbIINE U HAUMEHbIINE 3HAYEHUS, HA HAXOXKCHHE
MyTH, CKOPOCTU U YCKOPEHUS,

I1P65. YMeHue omepupoBaTh MOHATUSIMH: palliOHAIbHASL
GyHKIMS, TTOKa3aTelbHas (QYHKIMSA, CTEHeHHAas (YHKIIMS,




npobiewm;

- BBUBIATH  NPUYUHHO-CIICACTBEHHBIE  CBS3U
U aKTyaJlu3upoBaTh 3aJady, BBIIBUTATh THUIOTE3Y
ee pemieHus, HAaXOJINTh apryMeHTHI
JUIsL 7IOKa3aTelbCTBA CBOUX YTBEPXKIACHUH, 3a/1aBaTh
napaMeTphl U KpUTEPHUU PEIICHHS;

- aHAJIM3MPOBATH MOJYYCHHBIE B XOJI€ PELICHHUS 3a-
a4l pe3yNbTaThl,  KPUTHYECKH  OICHUBATh
UX JIOCTOBEPHOCTb, NPOTHO3MPOBATH H3MEHEHHE
B HOBBIX yCJIOBUSIX;

pa3pabaTbIBaTh IUIaH PEIIEHUs MPOOIEMBI C YUETOM
aHaIM3a HMEIOIIIXCSI MaTepHUaNbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

- yMeTh TEPEHOCUTHh 3HAHUS B II03HABATEIHHYIO
U TIPaKTHYECKYIO0 00J1aCTH )KU3HEACATEIbHOCTH;

- YMETh UHTETPHPOBATh 3HAHUS U3 Pa3HBIX IPEIMET-
HBIX 00J1aCTel;

- BBIJIBUTATh HOBBIC WICH, NpeJlaraTb OPHUTHHAIb-
HbI€ TIOAXO/IbI U PEIICHUS

norapupmuueckas (QyHKIHS, TPUTOHOMETPUUYECKHE (PYHK-
1y, oOpaTHbIe (PYHKIIUU; YMEHUE CTPOUTH TpaduKu U3y-
YeHHBIX (DYHKIMIA, UCTIONB30BaTh TPadUKU MPH H3YyUYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PEIIeHNH 3a7a4 U3 APYTUxX
y4eOHBIX NPEAMETOB U 33734 U3 PeajbHOM JKU3HU; BBIpaA-
XaTb popMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMYUHAMU;
[TPG6. YMeHue pemarh TEeKCTOBBIE 33/1a4 Pa3HBIX TUTIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIU U YacTH, HA JABUKEHUE, pa-
00Ty, CTOMMOCTb TOBAapOB M yCIIYyT, HAJIOTH, 3a/1a41 U3 00J1a-
CTH yNpaBJIeHUS JTUYHBIMU U CEMEMHBIMU (pUHAaHCaMU); Co-
CTaBJISITh BRIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHUCTE-
MBI TIO YCIIOBHIO 33/1a4H, UCCIIEOBATh MOJyUYEHHOE pelle-
HUE U OLIEHUBATh MPABJIONOI00HOCT PE3yIbTAaTOB;

[TP67. YMenue onepupoBaTh MOHATUSIMHU: CpeHEE aprdMe-
THYECKOE, MeMaHa, HanOoJIblliee U HAaUMEHbIIIee 3HAYCHHUS,
pa3Max, JucCIepcHsi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHe M3BJIEKATh, HHTEPIPETUPOBATh MHPOpPMA-
LMIO, TPECTABIEHHYIO B TablMlax, HA Juarpammax, rpa-
¢uKax, OTpa’karolIy0 CBOWCTBA pealIbHBIX IMPOLIECCOB U SIB-
JICHUH; TIPEACTABIATh HHGOPMAIIMIO C TTIOMOIIBIO TaOIUIl U
JMarpaMM; HMCCJIEN0BaTh CTATUCTHYECKHE aHHbBIE, B TOM
quclie

C NpPUMEHEHHEeM TpaUYecKuX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

[1P68. YMeHnue onepupoBaTh MOHATUSAMU: CIyYaHbIA OMBIT
U Clly4ailHO€ COOBITHE, BEPOATHOCTD CIIy4ailHOTO COOBITHS,
YMEHHUE BBIYUCIISTH BEPOSTHOCTD C UCIIOIB30BaHUEM Ipadu-
YECKHX METOJIOB; TIPUMEHSITh (POPMYIIBI CIIOKECHUS U YMHO-
KEHHUsI BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYIIBI
TIPH PEIICHUH 3a]1a4; OIEHUBATh BEPOSITHOCTH PEATbHBIX CO-
OBITH; 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMH; YMEHHE TIPUBOTUTH IPUMEPHI
MPOSIBIICHUSI 3aKOHAa OONBIIMX YHCEl B TMPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;




[1P69. YMenue omepupoBaTh MOHATUSMH: TOYKA, IpsMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIM Yo, CKpeIIrnBaro-
Mecsl IpsiMble, MapajlieIbHOCTh U NMEPHEHIUKYISIPHOCTD
HPSIMBIX

U IUIOCKOCTEH, yToJI MEXAY IPSIMBIMH, YTOJI MEXKTY NMPSAMOM
U IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSITHUE MEXKAY IpPSIMBIMHU, pac-
CTOSIHME MEXIY IIOCKOCTSMH; YMEHHE UCIOJIb30BATh NPH
pelIeHnH 3a/1a4 U3y4YeHHbIe (aKThl U TEOPEMbl TUIAHUMET-
pHM; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOILEro
MUDA;

[TP610. YMenne onepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK,
CeueHHe MHOTOTPaHHUKA, KyO, MapajulelienuIies], npu3ma,
nupampza, Gurypa U MOBEPXHOCTh BPAIEHUS, LUIMHID,
KOHYC, 11ap, chepa, ceueHus GUrypsl BpalieHus, IIOCKOCTb,
Kacaromascs cepsl, LWIMHIPA, KOHYCA, IUIOIAb OBEPX-
HOCTU NHMpaMUAbl, MPU3MBI, KOHycCa, IWIMHAPA, MJIOLIAAb
cheprl, 00beM KyOa, PAMOYTOJIBHOTO Tapaylieenuneaa,
NIUPaMMJIbl, IPU3MBL, IWINHApPA, KOHYCA, LIapa; yMEHHE
n300paxkaTh MHOI'OI'PaHHUKH
U TOBEPXHOCTH BpAllCHUs, UX CEUEHUS OT PyKH, C IIOMO-
IIbIO YEPTEXKHBIX MHCTPYMEHTOB UM 3JIEKTPOHHBIX CPEJICTB;
YMEHME paclo3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; yMe-
HUE paclo3HaBaTh IPABUIIbHBIC MHOTOTPAHHUKH;

[1P611 VYwmenue onepupoBaTh MOHATHAMM: JIBUKECHUE
B IIPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B MPOCTPAHCTBE; HUC-
[IOJIb30BaTh OTHOLIEHHE IUIOLIANEH IIOBEPXHOCTEH U
00BEMOB MOAOOHBIX PUTYp MPH PEIICHUH 33]aY;

[1P612. YMeHue BBIYUCIATH T€OMETPUUYECKHE BEITMUYUHBI
(mmvHA, yTOJI, IJIOMAb, O0BEM, IJIOMIAIb MOBEPXHOCTH),
UCTIOJb3Ys U3yUeHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIU-
HaThl BEKTOpA, CKaJSIPHOE MIPOU3BE/IEHUE, YTOJl MEXKIY BEK-




TOpamMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa HA YHUC-
JI0; HAXOAWUTH C TTIOMOIIBIO H3YYEeHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3KA, PACCTOSHHUE MEXK/TY IBYMsI TOUKAMH,
[1P614. YMmenue BoIOUpATh MOAXOAAIINN N3YICHHBIH METO/]
JUIS PEIIeHUs 3a/1ayM, Paclo3HaBaTh MaTeMarndeckue (ax-
ThI

Y MaTEeMaTHYECKHUE MOJICTU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE TPUBOJIUTD IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHUM POCCUMCKON U MUPOBOM MaTeMaTHU-
YEeCKOW HAYKH

OK 02. Ucnons3oBarh coBpe-
MEHHBIE CpEJICTBA IIOMCKA,
aHaIIM3a U UHTEPIPETAIH WH-
dbopmaruu, 1 UHGOPMAITUOH-
HBIC TEXHOJOTHH JUISl BBIMIOJI-
HEHUS 3a7a4 npodeccruoHab-
HOU NEATEIbHOCTH

JIngHOCTHEBIC PE3YIbTAThl AJOJIKHBI OTpaXaTb B Ya-
CTHU: IIEHHOCTH HAYYHOTO TIO3HAHUS:
-c(hopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBY-
IOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIIeCTBEHHOM MPAKTUKH, OCHOBAHHOTO
Ha IaJIore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;
MeranpenmeTHbie pe3yIbTaThl TOKHBI OTPAKATh:
OBnazieHue YHUBEPCAIBHBIMU YYEOHBIMH IO3HABA-
TENIbHBIMH JICUCTBHUSIMHU:

B) pabota ¢ nHpopMaIuei:

- BJIaJICTh HABBIKAMHU IOJYYCHUS HHPOPMAIMU W3
HUCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSTEIBHO OCY-
IIECTBIIATh TOUCK, aHAIN3, CUCTEMATU3AIMI0O U WH-
TepIpeTanuo WHPOPMAIMK pa3IUYHBIX BUAOB U
bopM npesicTaBICHNUS;

- CO3/aBaTh TEKCTHI B PAa3MUYHBIX (opmarax c yde-
TOM Ha3Ha4YeHUs] MHPOPMAIMH U IIEJCBOH ayUTO-
pHH, BBIOHpasi ONTUMAIBHYIO (OpMY TpeACTaBICHUS
U BU3yaJTU3allly;

- OLIEHUBATb JIOCTOBEPHOCTH, JIETUTUMHOCTH UH(OP-
Mallii, €€ COOTBETCTBHE IMPABOBBIM U MOPAIbHO-
THYECKUM HOPMaM;

- MCIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U KOM-

[1P61. Brnagenue MeTogamMu J0Ka3aTENbCTB, aITOPUTMaMHU
pelieHus 3a1a4; yMeHue GopMyIupoBaTh OMpeesIeHus, aK-
CHOMBI

U TEOpPEMBI, IPUMEHSATh UX, TPOBOAUTH JOKa3aTeNIbHbIE pac-
CY’KIEHMSI B XOJI€ PELLEHUS 3a1a4;

[1P62. YMmenue omepupoBaTh MOHATHUSMHU: CTCIICHb YHCIIA,
norapudM 4KCIa; YMEHHE BBITIOIHATH BBHIYMCICHUE 3HAYE-
HUU

1 npeoOpa3oBaHus BBIPAXKEHUI CO CTENEHSMHU U Jiorapud-
MaMu, npeoOpa3oBaHHs JIPOOHO-pPAIMOHANBHBIX BbIpaXe-
HUM;

ITP63. YMmeHue onepupoBaTh MOHATUSIMH: PAIlMOHAJIBHEIE,
uppalnroHalibHble, TOKa3aTeNbHbIe, CTEeNEHHbIE, Jorapud-
MUYECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS M HEpaBeH-
CTBA, UX CUCTEMBI;

[1P64. YMeHue onepupoBaTh NOHATHAMU: (PYHKIIUS, HETIPE-
pbIBHAs (YHKLHMS, MPOU3BOAHASA, TIEpBOOOpa3Hasi, ompene-
JICHHBIA HMHTETpall; YMEHHE HaXOAWUThb IMPOU3BOJHBIC 3Iie-
MEHTapHBIX (YHKIUH, UCIIONB3YS CIPAaBOYHBIE MAaTEPUAIIbI;
UCCIIEIOBaTh B MPOCTEHIINX ciiydasx (yHKIUU HAa MOHO-
TOHHOCTB, HaXOJUTh HauOoJbIINe
W HauMCHbIIME 3HAa4YeHUs (YHKIUH; CTPOUTHh TpaduKu
MHOTOYJIEHOB C MCIOJIb30BAaHUEM ammapaTa MaTemMaThye-
CKOTO aHaJIu3a; MPUMEHSITh IPOU3BOJIHYIO TIPU PELICHUH 3a-




MYHUKAIIMOHHBIX TEXHOJIOT UH B pPCIICHUN KOTHUTHUB-
HBIX, KOMMYHUKATHBHBIX U OPTaHU3aIlMOHHBIX 3324
¢ coOiroieHueM TpeOOBaHUI SPrOHOMHKH, TEXHUKH
0€30macHOCTH, TUTHEHBI, pecypcocOepexeHus, mpa-
BOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAITMOHHON
0€e301MacHOCTH

a4
Ha JIBIDKEHHUE; PellaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIbIIME ¥ HAMMEHBIIINE 3HAUCHHS, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TPG5. YMeHue omepupoBaTh MOHSATUSMU: paIlHOHATBHAS
GbyHKIMS, TOKa3aTenbHas (QYHKIMSA, CTeNeHHas (yHKIHS,
norapupmuueckas (GyHKIHS, TPUTOHOMETPUUYECKHE (PYHK-
uu, oOpaTHble (PYHKIIMU; YMEHUE CTPOUTH TpaduKu U3y-
YeHHBIX (DYHKIMIA, UCTIONB30BaTh TPadUKU MPH H3YyUYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PeIIeHnH 3a7a4 U3 APyTux
yueOHBIX MPEAMETOB U 3a/1a4 U3 PEajbHON >KU3HU; BBIPaA-
XaTb pOpMyJIaMH 3aBUCUMOCTU MEX/1y BEJIMYUHAMM;
[TPG6. YMeHue pemath TeKCTOBBIC 3314 Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JOJIU U YacTH, HAa ABUKEHUE, pa-
60Ty, CTOMMOCTb TOBAapOB M yCIIyT, HAJIOTH, 3a/1a41 U3 00J1a-
CTH yNpaBJIeHUS JTUYHBIMU U CEMEHHBIMU (pUHAaHCaMU); co-
CTaBJISITh BRIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHUCTE-
MBI TI0 YCIIOBHIO 33/1a4H, UCCIIEOBATh MOJyUYEHHOE pelle-
HUE U OLIEHUBATh MIPABJIONO00HOCT PE3yIbTAaTOB;

[TP67. YMenue onepupoBaTh MOHATUSIMHU: CpeHEe aprudme-
TUYECKOE, MeIMaHa, HanOoJIbllee 1 HAaUMEHbIIIee 3HAYCHHUS,
pa3Max, JuCIepcHsi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHe M3BJIEKAaTh, HHTEPIPETUPOBATh UHPOpPMA-
L[MIO, TMPEJCTABICHHYIO B TablMlax, Ha Juarpammax, rpa-
¢uKax, OTpaXkarolly0 CBOWCTBA pealIbHBIX MPOLIECCOB U SIB-
JICHUH; TIPEACTABISITh HHPOPMAIIUIO C MTOMOIIBIO TaOJIHIl U
JMarpaMM; HMCCJIe0BaTh CTATUCTHYECKHE IaHHbIE, B TOM
qucle

C NpUMEHEHHEM TpaUYecKMX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

[1P68. YMenue onepupoBaTh MOHATUSAMU: CIyYalHbIH OMBIT
U CllydailHO€ COOBITHE, BEPOATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHUE BBIYUCIISITH BEPOSTHOCTD C UCIOIb30BaHUEM Ipadu-
YECKHX METOJIOB; TIPUMEHSITh ()OPMYIIBI CIIOKEHHUSI U YMHO-




KEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYITBI
IIPU pEIIEHUH 33]a4; OLCHUBATh BEPOSITHOCTU PEATIbHBIX CO-
OBITHIL; 3HAKOMCTBO
CO CIIy4ailHbIMM BEIMYMHAMU; YMEHHE IPUBOJUTH IIPUMEPHI
NPOSIBIICHUS] 3aKOHAa OOJBIIMX YHCET B TNPHUPOJIHBIX
1 OOILIECTBEHHBIX SIBIICHUSIX;

[1P6Y9. YMenue omepupoBaTh MOHATUSMH: TOYKA, IpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN Yo, CKpeIlnBaro-
1Mecsl OpsiMble, MapajuieIbHOCTh U NMEPHEHIUKYISIPHOCTD
HPSIMBIX

U IUIOCKOCTEH, yToJI MEXAY IPSIMBIMU, YTOJI MEXKTY NMPSAMOM
U IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH

10 TIOCKOCTH, PacCTOSTHHE MEXIY NPSMBIMHU, PACCTOSHUE
MEX/y IJIOCKOCTSMHU; YMEHUE UCIIOJIb30BaTh IIPU PELICHUU
3aJja4 U3y4eHHbIE (DAKThI U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;
[TP610. Ymenue onepupoBaTh MOHATHUSIMH: MHOTOTPaHHUK,
CeueHHe MHOTOTPaHHUKA, KyO, MapajulelienuIies], npu3ma,
nupamuza, Gurypa U MOBEPXHOCTh BPAILEHUS, LUIMHID,
KOHYC, 11ap, cepa, ceueHus Gurypsl BpaleHus, II0CKOCTb,
Kacaromascs cepsl, LWIMHIPA, KOHYCA, IUIOIIAb OBEPX-
HOCTU NHMpaMUAbl, PU3MBI, KOHyCa, LWIMHAPA, MJIOLIAAb
cheprl, 00beM KyOa, PAMOYTOJIBHOTO Tapaliesenuneaa,
NUPaMMJIbl, IPU3MBL, IWIMHApPA, KOHYCA, LIapa; yMEHHE
n300paxarb MHOTOTPaHHUKHU
U TOBEPXHOCTH BpAlIECHHUS, UX CEUEHUS OT PyKH, C IIOMO-
b0 YEPTEHKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPECTB;
YMEHME paclo3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE; yMe-
HUE paclo3HaBaTh MPaBUIbHBIE MHOTOTPAaHHUKU;

[1P611 VYwmenue omnepupoBaTh TMOHATHAMU: JIBUKECHUE
B IIPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B MPOCTPAHCTBE; HUC-
[I0JIb30BAaTh OTHOIIEHHE IUIOIAJEH IOBEPXHOCTEH U
00BEeMOB MOAOOHBIX (PHUTYD MPHU PEIICHUH 3324,
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[1P612. YMeHue BBIYUCIATH TEOMETPUUYECKHE BEITMUUHBI
(mvHa, yroJI, IUIoNmaab, O0BEM, IJIOMIAIb MOBEPXHOCTH),
UCTIOJB3YS U3YYCHHBIE (POPMYIIBI U METOJIBL;

[TP613. YMenue onepupoBaTh MOHATHSAMH: TIPSIMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPIU-
HAaTbl BEKTOpA, CKAJSIPHOE NPOU3BEICHHE, YTOJI MEX/Y BEK-
TOpamMH, CyMMa BEKTOpPOB, NMPOU3BEICHUE BEKTOpa HA YHUC-
J10; HAXOJUTh C TIOMOIIBIO U3YYEHHBIX (HOPMYIT KOOPIUHATHI
CepeIMHbI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKAMH,
[1P614. YMmenue BoIOUpaTh MOAXOAAIINN N3YICHHBIH METO]T
JUIS PEIIeHUs 3a/1a4yM, Paclo3HaBaTh MaTreMarndeckue (ax-
TBI

Y MaTEeMaTHYECKHUE MOJICTU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITMM POCCUMCKON U MUPOBOM MaTeMaTHU-
YEeCKOHW HAYKH

OK 03. [InanupoBaTh
U pean30BbIBaTH COOCTBEH-
HOE npodeccuoHaIbHOe

M JHMYHOCTHOE Ppa3BUTHE,
HpeANPUHIMATEIBCKYIO JIesi-
TEIBHOCTD

B IpodeccuoHanbHOH cdepe,
UCTIONIb30BATh 3HAHUSA
10 TPaBOBOH M (PUHAHCOBON
IPaMOTHOCTH B Pa3INYHBIX
YKM3HEHHBIX CUTYaIHIX

JIMdHOCTHBIE  pe3yNbTaThl  JIOJDKHBI  OTPaXkaTh
B YaCTH: JYXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
ATUYECKOTO MTOBEICHNUS;

- cIOCOOHOCTh OILIEHWBATH CUTYAIMIO U MPHUHUMATH
OCO3HAHHBIC PEIIECHUS, OPUCHTHPYSICh Ha MOPAJIBHO-
HPABCTBCHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHE JINYHOTO BKJIaJIa B TIOCTPOCHHUE YCTOM-
YUBOTO OyayIIero;

- OTBETCTBEHHOE OTHOIIECHUE K CBOUM POIUTEIISIM
U (WIn) ApyruM WIeHaM CEMbHU, CO3/aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPHUHATHUS LEHHOCTEH ceMeil-
HOM JKM3HU B COOTBETCTBHH C TPATUIUSIMHU HAPOJIOB
Poccuu;

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnasieHne YHUBEPCATbHBIMU PETYJISTUBHBIMH JIEH-
CTBUSIMH:

a) caMOOpPTraHu3aIHs:

[1P61. Brnagenue MeTogamMu J0Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3a1a4; yMeHue GopMyIupoBaTh ONPENEICHHs], aK-
CHOMBI

U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JOKa3aTENIbHbIE pac-
CYKIECHMSI B XOJI€ PELLEHUS 3a1a4;

[1P64. YMeHue onepupoBaTh NOHATHAMU: (PYHKIIUS, HETIpE-
pbIBHAst (YHKLUS, POU3BOAHASA, TIEpBOOOpa3Hasi, ompene-
JICHHBIM MHTErpai; yMEHUE HaXOAMUTh MPOU3BOJHBIC 3JIe-
MEHTapHBIX (PYHKLUH, UCIIONB3YS CIPAaBOYHBIC MAaTEPUAIIbI;
UCCIIeIoBaTh B MPOCTEHININX ciaydasx (YHKIHMH Ha MOHO-
TOHHOCTB, HaXOJUTh HauOoIbIIIe
U HauMeHbIIWE 3HaueHus (yHKIUM; CTpOUTh TIpaduKu
MHOTOYJIEHOB C MCIOJb30BAaHUEM ammapaTa MaTeMaThye-
CKOT'0 aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO IIPH PELICHNUH 3a-
aad

Ha JIBUKEHHUE; PElIaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3ajaul
Ha HauOOoJIbIIME ¥ HAMMEHBIINE 3HAUCHHs, Ha HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHMUSI,
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- CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIbHYIO
NEeSTEIbHOCTh,  BBISBJISATH — MPOOJIEMBbI, CTaBUTh
u dbopmynHpoBaTh COOCTBEHHBIE 3a/1a4u
B 00pa30BaTeNbHOM JeSATEIbHOCTH U )KU3HEHHBIX CHU-
Tyalusix; CaMOCTOSATENIbHO COCTABJISITH IJIaH pellie-
HUSl MPOOJIEMBI C Y4E€TOM HUMEIOUIMXCS PECypcCoB,
COOCTBEHHBIX BO3MO>KHOCTEH
Y TPEINOYTEHHH; 1aBaTh OLEHKY HOBBIM CHUTYyallU-
M;

0) CAaMOKOHTPOJIb:

UCTIONIb30BATh MPUEMBbl PEIICKCUH ISl OIICHKU CH-
Tyaluu, BbIOOpa BEPHOTO PEILICHUS;

- YMETb OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHU-
MaTh PEIICHUS IO UX CHUKEHUIO;

B) SMOLMOHAIbHBIA MHTEJJIEKT, MpeAroaraouui
c(hOopMUPOBAHHOCTb:

BHYTPEHHEN MOTHBALIMU, BKJIIOYAIOLIEH CTPEMIICHUE
K JJOCTHKEHUIO LEJIH U yCIeXy, ONTUMU3M, UHULNA-
THUBHOCTb, yMEHUue JIeCTBOBATD, HUCXOs
W3 CBOMX BO3MOKHOCTEH;

- OMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATH
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YYWUTHIBATh
€ro MpH OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCO0-
HOCTb K COUYBCTBHIO U CONEPEKNBAHUIO;

- COIMATIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh
BBICTpPAWBaTh OTHOIIEHUS C IPYTUMHU JIFOJIbMH, 3200-
TUTKCS, TIPOSIBIIATH UHTEPEC U pa3peniaTh KOHMIUK-
ThI

[TPG5. YMeHue omepupoBaTh MOHSATUSMU: paIlHOHATBHAS
GbyHKIMS, TOKa3aTenbHass (YHKIMA, CTENeHHas (yHKINS,
norapupmuueckas (GyHKIHS, TPUTOHOMETPUUYECKHE (PYHK-
1y, oOpaTHbIe (PYHKIIUU; YMEHUE CTPOUTH TpaduKu U3y-
YeHHBIX (DYHKIIMIA, UCTIONB30BaTh TpadUKU MPH H3YyUYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PEIIeHNH 3a7a4 U3 APYTUxX
y4eOHBIX NPEAMETOB U 33734 U3 PeajbHOM JKU3HU; BBIpaA-
XaTb popMyJIaMH 3aBUCUMOCTU MEX/1y BEJIMYUHAMU;
[TPG6. YMeHue pemath TEKCTOBBIC 3314 Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JOJIU U YacTH, HA ABUKEHUE, pa-
60Ty, CTOMMOCTb TOBAapPOB M yCIIyT, HAJIOTH, 3a/1a41 U3 00J1a-
CTH yNpaBJeHUS JTUYHBIMU U CEMEHHBIMU (pUHAaHCAaMU); CO-
CTaBJISITh BRIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHUCTE-
MBI TI0 YCIIOBHIO 33/1a4H, UCCIIEOBATh MOJyUYEHHOE pelle-
HUE U OLIEHUBATh MIPABJIONOI00HOCT PE3yIbTAaTOB;

[TP67. YMmenue onepupoBaTh MOHATUSIMHU: CpeHEe aprudme-
THYECKOe, MeMaHa, HanOoJIblliee 1 HAaUMEHbIIIee 3HAYCHHUS,
pa3Max, JWCIepcHsi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHe H3BJIEKATh, HHTEPIPETUPOBATh MHPOpPMA-
11O, TMPECTABICHHYIO B TabJMlax, Ha Juarpammax, rpa-
¢duKax, OTpaXkarolIy0 CBOWCTBA peasIbHBIX MPOLIECCOB U SIB-
JIEHUH; TIPEACTABIATh HHGOPMAIIUIO C TTIOMOIIBIO TaOIUIl U
IUarpamMM; HCCIEeNOBaTh CTATHCTUYECKUE aHHBIE, B TOM
qyclie ¢ IPUMEHEHHEM IrpapuuecKiuX METOAO0B U 3JIEKTPOH-
HBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U CIy4aiHOE COOBITHE, BEPOATHOCTh CIYYaiiHOTO COOBITHS;
YMEHHE BBIYHCIISITh BEPOSTHOCTH C HCITOb30BaHUEM rpadu-
YECKMX METOJIOB; IPUMEHSTh (OPMYIIbI CIOKEHUS U YMHO-
KEHHSI BEpOSITHOCTEN, KOMOMHATOPHBIE (aKThl U (HOPMYJIIbI
IIPU pEIIeHUH 33/]]a4; OLEHUBATh BEPOSITHOCTU PeabHBIX CO-
OBITHI; 3HaKOMCTBO
CO CJIy4aifHBIMU BETMYMHAMU;, YMEHHUE IPUBOIUTH TPUMEPHI
TIPOSIBJICHUSL  3aKOHA _ OOJIBIIMX YHCET B NPHUPOJHBIX
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1 OOIIIECTBCHHBIX SIBJICHUSX;

[1P614. YMmenue BoIOUpATh MOAXOAAIINN N3YICHHBIA METO/T
JUIS PEIICHUS 3a/1ayM, Paclo3HaBaTh MaTeMarndeckue (ax-
ThI

Y MaTeMaTHYECKHUE MOJICTU B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHUE TPUBOJUTD IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHUA POCCUMCKON U MUPOBOM MaTeMaTHU-
YEeCKOHW HAYKH

OK 04. DddextuBHO B3au-
MOJIENCTBOBATE

U palboTaTh B KOJUICKTHBE
U KOMaHJie

JIM4HOCTHBIE  pe3yNbTaThl  JIOJDKHBI  OTPAXKaTh
B YaCTU: IEHHOCTU HAYYHOI'O MO3HAHMS: OCO3HAHUE
LIEHHOCTU HAYYHOH J1€ATEIbHOCTH, FTOTOBHOCTb OCY-
LIECTBJIATh NIPOCKTHYIO U MCCIENOBATEIBCKYIO Jes-
TEIbHOCTh UHANBUYyaJIbHO U B IPyIIIE
MetanpeameTHble pe3yabTaThl TOJKHBI OTPaXaTh:
OBnazneHne yHHBEpPCAIbHBIMH KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCII0JIB30BATh IPEUMYIIECTBA KOMaH/I-
HOW ¥ MHAMBHyaJbHON paboThI;

- IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, Opra-
HU30BBIBaTh U KOOPJAUHUPOBATH AEHCTBUS IO €€ J10-
CTH)KEHHUIO: COCTABIIAThH IUIAH JECHWCTBUM, pacupene-
JSITH POJIM C Y4€TOM MHEHUH Y9aCTHUKOB 00CYXKIIaTh
pe3yJbTaThl COBMECTHON pabOThI;

OBnaseHre YHUBEPCAIIbHBIMU PETYJIATUBHBIMU JIEH-
CTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJICH:

- IPUHUMAaTh MOTHBBI U apTyMEHTHI APYTHX JIOACH
IIPU aHAJIM3€E PE3YJIbTATOB ACSITEIbHOCTH;

- NPU3HABATh CBOE IPAaBO W IPABO JAPYIHX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTb MIOHMMATh MUP € MO3ULIUU
JIpyroro 4ejioBeka

[1P67. YMeHnue oneprupoBaTh NOHATUSAMHE: cpeliHee apudme-
TUYECKOE, MeMaHa, HanOoJIbllIee U HAaUMEHbIIIee 3HAUCHMUS,
pa3max, AMUCHEpPCHUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEeHHEe M3BJIEKATh, HHTEPIPETUPOBATh UHPOpPMa-
U0, MIPEJCTABICHHYIO B TaOJMIax, HA JHarpaMmax, rpa-
¢buKax, OTpa’karolly0 CBOWCTBA peaJIbHBIX MPOLIECCOB U SIB-
JICHUH; TPEACTABIATh UHPOPMALIUIO C MMOMOIIBIO TaOJIHIl U
JMarpaMM; HMCCIeI0BaTh CTATUCTHUYECKUE IaHHbBIE, B TOM
qHcie ¢ MPUMEHEHHEM TpagUUeCKUX METOJIOB U 3JIEKTPOH-
HBIX CPEJICTB;

[TPGS8. YMeHnue onepupoBaTh MOHATUSMU: CITYYaHBIN OIBIT
U CIy4aiHOe COOBITHE, BEPOATHOCTh CIYYalHOIO COOBITHS;
YMEHHUE BBIYHCIISTH BEPOSTHOCTH C HCIIOIB30BaHUEM rpadu-
YECKUX METOJIOB; IIPUMEHSTh (POPMYIIbI CIOKEHUS U YMHO-
KEHHUsSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYIIBI
IIPU pELIEHUH 3a]a4; OLCHUBATh BEPOSITHOCTU PEAIbHBIX CO-
OBITHIA; 3HAKOMCTBO CO CIIy4YalfHBIMU BEJTMUYMHAMMU; YMEHUE
MPUBOAUTE MIPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHUCEI
B HPUPOAHBIX
1 OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BIOUpaTh MOAXOIAIMINN H3yUYSHHBIH METOT
IUIsl pellieHusl 3aJa4u, paclo3HaBaTh MaTeMaTHYecKue (ak-
THI

Y MaTeMaTHYeCKUE MOJEIH B MPUPOIHBIX U OOIECTBEHHBIX
SBJICHUSX, B UICKYCCTBE; YMEHHUE MPUBOIUTH IPUMEPHI MaTe-
MaTHYECKHX OTKPBITUM POCCHUUCKOM M MHPOBOM MaTeMaTH-
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YECKON HayKHU

OK 05. OcymecTBisiTh ycCT-
HYIO U THCBMEHHYIO KOMMY-
HUKAIHIO

Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii denepannu
C YU4E€TOM OCOOEHHOCTEH CO-
[IUAJIBHOTO M KYJIBTYPHOT'O
KOHTEKCTa

JIMYHOCTHBIE  pE3yJIbTaThl  JIOJKHBI
B YaCTH: DCTETUYECKOTO BOCITUTAHUS

- ACTETHUYECKOE OTHOIIEHUE K MUY, BKJIIOYAs ICTe-
THKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, TPy/Ja U OOIIECTBEHHBIX OTHOIICHH;

- CIIOCOOHOCTH BOCIIPHHUMATH Pa3IUYHbIC BHU/IbI HC-
KyCCTBa, TPAJMIIMU U TBOPUECTBO CBOETO U JPYTUX
HApOJIOB, OIIYIIATh SMOIMOHAIBHOE BO3JCHCTBHE
UCKYCCTBA,;

MeTtanpeamMeTHbIE pe3yIbTaThl JTOJDKHBI OTPaXKaTh:
OBnajicHHe YHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue: - OCYHIECTBIATh KOMMYHHKAIIUU
BO BceX cepax KU3HU;

- pacno3HaBaTh HeBepOAIbHBIC CPEACTBA OOIICHHMS,
MMOHUMATh 3HAYCHHE COIMAILHBIX 3HAKOB, pacIio3Ha-
BaTh MPEANOCHIIKN KOH(QIMKTHBIX CUTYaIlUi U CMST -
4aTh KOH(DIUKTBI;

- Pa3BEpPHYTO U JIOTMYHO HM3JIaraTh CBOKO TOYKY 3pe-
HUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTpakaTh

[1P61. Bnagenue MeToamMM J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue GopMyJInpoBaTh ONpE/esIeHUs, aK-
CHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH J10KA3aATEIb-
HBIE PacCyX/ICHUS B XOJI€ pELIeHHs 3a/1a4;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYaHbIN OMBIT
U CllydaiiHO€ COOBITHE, BEPOATHOCTD CIIy4ailHOTO COOBITHS,
YMEHHUE BBIYUCIISTH BEPOSTHOCTD C UCIIOJIb30BaHUEM Ipadu-
YECKUX METOJIOB; MPUMEHSTH (YOPMYJIBI CIOKEHUS U YMHO-
KEHHUsl BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYIIBI
MIPU PELLEHUH 3a/1a4; OLIECHUBATh BEPOSITHOCTH PEATLHBIX CO-
OBITHIA; 3HAKOMCTBO
CO CJIy4aiHBIMU BETMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
NpPOSIBIICHUS] 3aKOHAa OOJBIIMX 4YHCET B TNPHUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1P69. YMenue omnepupoBaTh MOHATUSAMH: TOUKA, IpsMasd,
IJI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN yrojl, CKpeluBaro-
1Mecsl OpsiMble, MapajuieIbHOCTh U MEPHEHIUKYISIPHOCTD
MIPSIMBIX

U IUIOCKOCTEH, yToJI MEXAY IPSIMBIMH, YTOJI MEXKY NPSAMOM
U IJIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSMH, PACCTOSHUE OT
TOYKH

710 TUIOCKOCTH, PACCTOSIHHE MEXAY MPSMBIMH, PACCTOSHHE
MEXJy IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PELICHUU
3a/1a4 U3y4eHHbIE (AKThl U TEOPEMbI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;
[1P610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CeueHHe MHOTOTpaHHUKa, KyO, Mapajulelenuies, npusma,
nupamMuza, GUrypa M MOBEPXHOCTh BpPALLEHUS, LMUIUHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpaleHus, II0CKOCTb,
Kacaromascs cgepbl, HWIMHIPA, KOHyca, IJI0MAaAb MOBEPX-
HOCTH NHpaMUAbl, MPU3MBlL, KOHyCa, IIMJIMHIPA, IJIOLAAb
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cdeprl, 00beM Kyba, MPSIMOYTOJIBHOTO Mapajliesienunesa,
MUPAMUJIBI, IPU3MBL, LWIMHAPA, KOHyCa, IIapa; yMEHHE
n300paxarb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpAIICHHSA, UX CEUEHUS OT PyKH, C IIOMO-
LIbI0 YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPECTB;
YMEHHE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; yMe-
HUE paclio3HaBaTh NPaBUIIbHBIE MHOTOTPaHHUKU;

[IP611 VYmenue omnepupoBaTh TMOHITHAMU: JIBHKCHHUE
B IPOCTPAHCTBE, MMOJ00HBIE (UTYpHl B MPOCTPAHCTBE; HC-
MOJb30BaTh OTHOUIEHHWE IUIOWIAJEd TOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp TP PEIICHUH 3a/1aY;

[IP612. YMeHHE BBIUMCIATH TE€OMETPUUYECKHE BEIMUMHBI
(nmuHA, YroJ, IUIOMIaNb, 00bEM, IJIOMAAbh MOBEPXHOCTH),
UCTOJb3Ys U3yUeHHbIE (POPMYJIBI U METO/IBI;

[1P613. YMenue onepupoBaTh NOHATUAMHE: MPSAMOYTOJIbHAS
CHUCTEMA KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIU-
HaTbl BEKTOPA, CKaJSIPHOE IIPOU3BEIEHUE, YTOJI MEXKAY BEK-
TOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHC-
JI0; HAXOJUTh C MMOMOIIBIO U3yUYEHHBIX (POPMYI KOOPAUHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEKIY ABYMs TOUKAMU;
[1P614. YMmenue BbIOMpaTh MOAXOIAIINN N3yUYSHHBIH METOT
IUIsl pellieHus 3aJa4u, paclo3HaBaTh MaTeMaTHYeCKue (ak-
TBI

U MaTeMaTHYeCKUE MOJEIH B PUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHUE ITPUBOJIUTH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITHA POCCUMCKON M MUPOBOM MaTeMaTH-
YECKOW HAyKHU

OK 06. IlposBasate rpa-
KJTAHCKO-MAaTPUOTUUECKYIO
MO3UIHIO, I€MOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE POCCHHCKHX Y-
XOBHO-HPABCTBEHHBIX
IIEHHOCTE, B TOM 4HCIIE

JIndHOCTHBIE  pe3yNbTaThl  JIOJDKHBI  OTPa’KaTh
B YaCTH:

- TPaXXAAHCKOTO BOCIIUTAHUS: IPUHATHE TPAJAULINOH-
HBIX HAI[MOHAJIbHBIX, OOIIECYEIOBEUECKHX T'yMaHU-
CTHUYECKHX U IEMOKPATHYECKUX IEHHOCTEH;
-aTPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHUE K FOCYAAPCTBEHHBIM CHUM-

[1P61. Bnagenne mMeromamMu J0Ka3aTeIbCTB, aTOPUTMAMHU
pelieHus 3a1a4; yMeHue GopMyIupoBaTh OMPEIEIICHNUs, aK-
CHOMBI

U TEOPEMBI, IPUMEHSTh UX, TPOBOJIUTH JOKAa3aTEeIbHbIE pac-
CYXXJICHUS B XOJI€ peIIeHUs 3a/1a4;

[1P64. YMenue onepupoBaTh HOHATHAMU: (PYHKIUS, HETIpe-
pbIBHAs (DYHKIHS, TPOW3BOJIHAS, TIEPBOOOpa3Hasi, OIpeie-
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C yuYeToM TIapMOHH3ALMU
MEKHAMOHAIbHBIX

Y MEKPEJINTHO3HBIX OTHOLIE-
HUW, TPUMEHATh CTaHAAPTHI
AQHTUKOPPYILIMOHHOIO IIOBE-
JICHUS

BOJIaM, UCTOPUYECKOMY U TPHUPOJHOMY HACIEIUIO,
namsiTHUKaM, TpaaulusM HaponoB Poccun, goctu-
»keHusaMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHO-
JIOTUSIX U TPYAE;

MeranpeamMeTHble pe3yiabTaThl AOMKHBI OTPAXKaTh:
OBnasieHre YHUBEPCAIbHBIMH PETYJIATUBHBIMU JIEH-
CTBUSIMU: B) SMOIIMOHAIBHBIN HHTEJUICKT, TIPE/IIoa-
raromui copMUpPOBaHHOCTD:

--CaMOCO3HAaHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTH IIO-
HUMaTh CBOE€ 3MOIIMOHAJIBLHOE COCTOSIHHE, BUIEThH
HATPaBIICHUSI PAa3BUTHS COOCTBEHHON 3MOIIMOHAIb-
HOM cdepsl, OBITh YBEPEHHBIM B ceO¢€;

- CaMOpEryJUpOBaHMs, BKJIOYAIOIIET0  CaMo-
KOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOC TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
SMOIMOHATbHBIM U3MEHEHUSIM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTpemiie-
HUE K JTOCTIIKEHUIO 1IEJH U YCIIeXY, ONITUMHU3M, HHU-
UATUBHOCTb, yMEHHME JIEHCTBOBAaTb, MCXOIS U3
CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
SMOIIMOHAJIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0
IPU OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTD
K COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh
BBICTPAUBATh OTHONICHUS C APYTUMHU JIOABMH, 3200-
TUTBHCS, TIPOSIBIISITH HHTEPEC U pa3pemaTh KOHMIUK-
THI

JICHHBI WHTErpajl; yMEHHWE HAXOAWTh MPOU3BOJHBIC 3JIe-
MEHTapHBIX (PYHKIIUH, UCTIONb3Ys CIPAaBOYHBIC MaTEepHAIbI;
UCCIIeIOBaTh B MPOCTEHIINX ciaydasx (YHKIMH Ha MOHO-
TOHHOCTB, HaXOJUTh HanOOoJIbIINE
W HauMeHbIIWE 3HaueHWs (YHKIUA; CTPOUTH TpaduKu
MHOTOYJIEHOB C HCIOJb30BaHUEM armapaTa MaTeMaruye-
CKOTO aHaJIn3a; IPUMEHSTh IPOU3BOIHYIO IIPH PELICHUH 3a-
nad

Ha JIBIDKCHUE; PEIIaTh MPAaKTHKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJbIINE U HAUMEHbIINE 3HAYEHUS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHHUS,;

[TP66. YMmeHnue pemath TEKCTOBBIC 3a7a4H PAa3HBIX THIIOB (B
TOM YHUCJIC Ha MPOIICHTHI, JOJIU U YacTH, HA JBUKCHHE, pa-
00Ty, CTOUMOCTB TOBapOB U yCIIyT, HAJIOTH, 3a]1a4 13 00JIa-
CTH yNIpaBIEHUS TUYHBIMU U CEMEHHBIMU (pHAHCAMU); CO-
CTaBJISITh BHIPAXKEHUS], ypaBHEHMsI, HEPABEHCTBA U UX CHUCTe-
MBI 110 YCIIOBHIO 3aJ[aud, UCCIIEJ0BATh MOJIYYECHHOE pellie-
HUE U OLIEHUBATh MPaBIONOA00HOCTh PE3YyJIbTATOB;

[1P67. YMeHnue onepupoBaTh NOHATUSAME: cpeliHee apudme-
TUYECKOe, MeJIaHa, HauOoJblllee U HauMEHbIIIee 3HaUeHUS,
pa3max, AUCIEpPCHUs, CTaHAAPTHOE OTKIOHEHHE YHCIOBOTO
Ha0bopa; yMeHHue HM3BJIeKaTh, UHTEPIPETUPOBATh MH(POpMa-
[[MI0, TIPEJICTABIICHHYIO B Ta0lMIaX, HA Juarpammax, rpa-
(uKax, OTpa)karolyl0 CBOMCTBA pealIbHbIX MPOLIECCOB U SIB-
JICHUH; TPEACTABIATh UHPOPMALIMIO C MMOMOIIBIO TaOIHIl U
JMarpaMM; HCCIIEI0BaTh CTATUCTHUYECKHE ITaHHBIC, B TOM
qucie

C TpHUMEHEHHEeM TpauIecKuX METOJIOB M AJIEKTPOHHBIX
CPEICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U CIy4aiiHOE COOBITHE, BEPOATHOCTh CIYYaliHOTO COOBITHS;
YMEHHE BBIYHCIISITh BEPOSTHOCTH C HCITOJb30BaHUEM rpadu-
YECKHX METOJIOB; PUMEHSTh (OPMYJIbI CI0KEHUS U YMHO-
YKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIC (haKThl B (hOPMYIIBI
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MIPU PELICHUY 3a/1a4; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX CO-
OBITHI; 3HAKOMCTBO
CO CIy4allHBIMU BEJIMYMHAMH; YMEHHUE TPUBOAUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIUX YHCET B TMPUPOIHBIX
U OOIIICCTBEHHBIX SIBJICHUSIX,

[1P614. YMmenue BoIOMpaTh MOAXOAAIINN N3YICHHBIH METO]T
JUIS PEIIeHUs 3a/1a4M, Paclo3HaBaTh MaTeMaTudeckue (ax-
TBI

1 MaTEeMaTHYECKHUE MOJIETU B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHUE TPUBOJIUTD IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITHUM POCCUMCKON U MUPOBOM MaTeMaTHU-
YEeCKOHW HAYKH

OK 07. CogaelictBOBaTh
COXpPaHEHHUIO  OKpY Karolien
Cpenbl, pecypcocoepexe-
HUIO, TPUMCHATh 3HAHUSA
00 HW3MEHCHHUM KJIUMAaTa,
TIPUHITUTIBI OEpEKITUBOTO
POMU3BOJICTBA, APPEKTHBHO
JIEUCTBOBATD

B UPE3BBIYAIHBIX CUTYyAITHIX

JIM4HOCTHBIE  PE3yJbTaThl  JIOJIKHBI
B YAaCTHU: SKOJIOTMYECKOTO BOCIIUTAHUSA:
- aKTUBHOE HETIPUATHUE IEUCTBUM, IPUHOCSIINX BpEL
OKpYKarolleu cpene;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE KO-
JIOTUYECKHE TMOCIEICTBUS MPEANPUHUMAECMbIX JIeH-
CTBHM, IPEAOTBPAILATh UX;

- pacuIMpeHue OmbITa JeSTEIbHOCTH KOJIOTUYECKOM
HaIpaBJIEHHOCTH;

MetanpeameTHble pe3ysbTaThl JAOKHBI OTPaXaThb:
OnageHne yHHBEpPCATbHBIMU yYeOHBIMU ITO3HABA-
TEIbHBIMU JICHCTBUSIMHU:

0) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBYS:

- pa3palaThIBaTh IUIAH PELIEHUs] MPOOJIEMBI C yde-
TOM  aHajlu3a  MMEIOIIUXCS  MaTepUajIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIIATH LIEJICHAIIPABJICHHBIN IIOUCK NIEPEHO-
ca CpeICTB u CcrIoco00B TIEVICTBUS
B IIPO(HEeCCHOHATIEHYIO CPEY;

- YMeThb MEpPEeHOCUTh 3HAHHUS B I[O3HABATEJIBHYIO
U TIPaKTHYECKYI0 00J1aCTH )KU3HEACATEIbHOCTH;
OBnajieHHe YHUBEPCAIbHBIMU PETYJISTUBHBIMU JIEH-

OTpaXkaThb

[1P61. Brnagenue MeToqamMu J0Ka3aTENbCTB, aITOPUTMaMHU
pelieHus 3a1a4; yMeHue GopMyIupoBaTh ONpeesieHus, aK-
CHOMBI

U TEOpPEMBI, IPUMEHSAThH UX, TPOBOAUTH JOKa3aTeJIbHbIE pac-
CY’KJECHMSI B XOJI€ PELLEHUS 3a1a4;

[1P64. YMeHue onepupoBaTh NOHATHAMU: (PYHKIIUSA, HETIpE-
pbIBHast (YHKLUS, POU3BOAHASA, TIEpBOOOpa3Hasi, ompenae-
JICHHBIA HMHTErpall; YMEHHE HaXOAWUTb IMPOU3BOJHBIEC 3Iie-
MEHTApPHBIX (PYHKIIHH, UCIIONB3Ys CIPABOYHBIC MAaTEPHAIIBI,
UCCIIEIOBaTh B MPOCTEHIINX ciydasx (yHKIUU HAa MOHO-
TOHHOCTS, HAXO/UTh HauboIbIINe
U HauMEHbIIWE 3Ha4YeHHUs (QYHKIHMA, CTPOUTh TIpaduku
MHOTOYJIEHOB C MCIOJb30BAaHUEM amnapaTa MaTemMaThye-
CKOTO aHaJln3a; MPUMEHSTh IPOU3BOJIHYIO MPU PEIICHUH 3a-
a4

Ha JIBIDKEHHUE; PellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOoJIbIIME ¥ HAMMEHBIIINE 3HAUCHHs, Ha HAXOXXICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh MOHSATUSMU: paIlHOHATBHAS
GbyHKIMS, TOKa3aTenbHas (YHKIMSA, CTeNeHHas (yHKIHS,
norapupmuueckas (QyHKIHS, TPUTOHOMETPUUYECKHE (PYHK-
MUK, oOpaTHbIC (YHKIMN, YMEHHE CTPOHMTH I'paduku H3y-
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CTBUAMMU:

0) CAaMOKOHTPOJIb:

- AaBaTb OLICHKY HOBLIM CUTYyallUsIM, BHOCUTH KOP-
PEKTHBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJIBTaTOB LEIIM

YEHHBIX (YHKUUH, WCHOJIB30BATh TPAPUKH MPH HW3YYECHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PEIIeHNH 3a7a4 U3 APYTUxX
y4eOHBIX NPEAMETOB U 33734 U3 PEajbHOM >KU3HU; BBIpaA-
XaTb PopMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMYUHAMM;
[TPG6. YMeHnue pemarh TEeKCTOBBIC 33/1a4 Pa3HBIX TUTIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JOJIU U YacTH, HAa JABUKEHUE, pa-
60Ty, CTOMMOCTb TOBAapOB H yCIIyT, HAJIOTH, 3a/1a41 U3 00J1a-
CTH yNpaBJIEHUS JTUYHBIMU U CEMEMHBIMU (pUHAaHCAMU); CO-
CTaBJISATh BHIPAYKEHUS, yPAaBHEHM I, HEPABEHCTBA U UX CUCTE-
MBI TIO YCIIOBHIO 33/1a4H, MCCIIEOBATh MOJyUYEHHOE pelle-
HUE U OLIEHUBATh MPABIONOI00HOCT PE3yIbTAaTOB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CITYYAHHBIA OTBIT
U CIy4aiiHOE COOBITHE, BEPOATHOCTh CIYYaiiHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSTHOCTD C MCIIOJIb30BaHUEM Tpadu-
YECKHX METOJIOB; IIPUMEHSTH (OPMYJIbI CI0KEHUS U YMHO-
KEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (DAKTHI U (HOPMYIIBI
IIPY PELLIEHUH 3a/1a4; OLIECHUBATh BEPOSATHOCTH PEAJIBHBIX CO-
OBITHI; 3HAKOMCTBO
CO CIy4YailHBIMM BEIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHAa OOJBIIMX 4YHCENl B TNPUPOIHBIX
1 OOILIECTBEHHBIX SIBICHUSIX;

[TPGY9. YMmenue onepupoBaTh MOHATUSIMH: TOYKa, MpsMasi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHBIN yroJjl, CKpeluBato-
uiyecst npsiMble, MapajuieIbHOCTh U MEPHEeHIUKYISIPHOCTD
MPSIMBIX

1 IJIOCKOCTEM, YroJl MEXKIAY MPSAMBIMH, YTOJ MEXIY IPAMOI
U IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKHA

710 TUIOCKOCTH, PACCTOSIHUE MEXAY NPSAMBIMH, PACCTOSTHUE
MEX/1y MJIOCKOCTSMHU; YMEHHUE HUCII0JIb30BaTh IPU PELICHUH
3aJ1a4 U3y4yeHHbIe (DAKThI U TEOPEMBI TUTAHUMETPHH; YMEHUE
OLIEHHBATh pa3Mepbl 0OBEKTOB OKPYIKAIOILIET0 MUPA;
I1P610. Ymenue onepupoBaTh HOHATHSAMH: MHOTOTPAHHHUK,
CeueHHE MHOTOIpaHHUKAa, KyO, Mapajesenumnes, npusma,
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nupamua, Gurypa U MOBEPXHOCTh BpAIICHUS, LWJIUHIP,
KOHYC, 11ap, cepa, ceueHus Gurypsl BpaleHus, II0CKOCTb,
Kacaromascs cepsl, IWIMHIPA, KOHYCA, TUIOIMAb MOBEPX-
HOCTH NHMpaMUAbI, MPU3MBI, KOHyCa, LWIMHIPA, IJIOMAAb
cdeprl, 00beM Kyba, MPSIMOYTOJIBHOTO Mapajliesienunesa,
MUPAMUIBI, IPU3MBL, IWIMHAPA, KOHyCa, IIapa; yMEHHE
n300paxkaThb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpAICHUSA, UX CEUEHUS OT PyKH, C IIOMO-
IIbI0 YEPTENKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPECTB;
YMEHHE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; yMe-
HUE paclio3HaBaTh PAaBUIIbHBIE MHOTOTPaHHUKU;

[IP611 VYmeHnue omnepupoBaTh TOHITHAMU: JIBHUKCHHUE
B IPOCTPAHCTBE, MMOJ00HBIE (UTYpHl B MPOCTPAHCTBE; HC-
MOJb30BaTh OTHOUIEHHWE IUIOWIAJECH TOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

[IP612. YMeHHE BBIUMCIATH TC€OMETPUUYECKHE BEIMYMHBI
(mmuHA, yroJ, IUIOMIaNb, 00bEM, IJIOMAAbh MOBEPXHOCTH),
UCIOJb3Ys U3yUeHHbIE (DOPMYJIBI U METO/IBI;

[1P613. YMenue onepupoBaTh HOHATHAMHM: MPSAMOYTOJIbHAS
CHUCTEMA KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIU-
HaTbl BEKTOPA, CKAJSIPHOE IIPOU3BENIEHUE, YTOJI MEXKAY BEK-
TOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHC-
JI0; HAXOUTh C MIOMOIIBIO U3yUYEHHBIX (POPMYI KOOPAUHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEKIY ABYMs TOUKAMU;
[1P614. YMmenue BbIOHpaTh MOAXOIAIINN N3yUYSHHbIH METOT
JUIS peLeHUs 3a/layM, paclo3HaBaTh MaTeMaTnyeckue (ax-
THI

1 MaTeMaTHYeCKHUe MOJIETH B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE ITPUBOIUTH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITHA POCCUMCKOM M MHUPOBOM MaTeMaTH-
YECKOW HAyKH

[IK 1.4. OcymiecTBiasTh MaTepw-
ATEHO-TEXHUYECKOE 00ecIeueHne

IIPON3BOJACTBA pa60T OJHOT'O BH/4]
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Ha TSPPUTOPHSIX M 00BEKTAX.
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2. CTpyKTYypa M coaepkaHue y4eOHOro nmpeamera

2.1. O0beM yueOHOro npeaMeTa U BU/AbI Y4e0OHOI padoThI

Buj yueOHoi padoThI O0bem B
yacax

O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4e0OHOI0 NpeaMeTa 206

B T.4.

JIeKITUN 90

MIPAKTUYECKUE 3aHATUSA 116

OcHOBHOe coep:kaHue

IIpodeccnonaibHO OpHEHTHPOBAHHOE COAEPKAHUE (COePKAHUE TPH-

KJIATHOTO MO/YJIs1)

CamocrosiTesibHas padoTa 26

IIpomeskyTouHasi aTTecTanus (3K3aMeH) 18
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2.2. TemaTu4ecKuii JIAH M cO/lepP:KaHMe Y4eOHOT 0 MpeaMeTa

Coneprxanne yue0HOro MaTepuajia (0CHOBHOe H MPO¢ecCHOHAILHO OPHEHTHPOBAH-

HaumenoBanue pa3nesion . Oo0bem | Popmupyembie
" TeM HOeE), 1a00pATOPHbIE U MPAKTHYECKHE 3aHITUS, TPUKJIATHOH MOAYJIb (MIPU Ha- 4acOB | KOMNETCHIMH
JIMYMH)
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3nea 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IKOJIbI 16
Tema 1.1. Cozeprkanne yueOHOro MaTepHraia 2
[Menp u 3apaun maremaTuky | Lenb v 3a7a9u MaTEeMaTUKU MTPH OCBOCHUU CIEIIMAIBHOCTH. ba3oBble 3HAHUS U YMEHUS
IIPY OCBOCHMHM CIIELUAIBHO- | IO MaTeMaTHKEe B MPOGECCHOHATHHONW M B TIOBCEIHEBHOW ACSITENHLHOCTH. MHOXECTBO,
cti. MHOKECTBa U JIOTHKA omnepanuy HaJ MHOKecTBaMu. JImarpamMmsl Diniepa—BenHa.
Tema 1.2. CopaeprkaHue y4eOHOro MaTepraa 2
Yucna v BBIYUCICHUS Harypanbnblie u nensie yucna. [IpusHaku 1e1MmMocTH 1eibix yncen. PanmonanbHble Yuc-
na. OOBIKHOBEHHBIE M JECSITUYHBIE JIPOOH, MPOLEHThI, OECKOHEUHbIE NEPUOANYECKUE
apobu. Apudmernyeckre onepayy ¢ palloOHAIBHBIMI YUCIaMHU, TpeoOpa3oBaHus Yu-
CJIOBBIX BBIpaX€HUH. /lelicTBUTENBbHBIE YKCIa. PanmoHabHBIE M HPPAMOHAIIBHBIE YHC- OK 01,
na. ApudMeTHIecKre onepalnu ¢ 1eHCTBUTENbHBIMU unciamu. [IpuOamkEéHHbIe BBIYHC- OK 02,
JIEHUs1, TpaBUJIa OKPYIJICHHMs], MPUKHJIKA M OLIEHKA PE3yJIbTaTa BHIYUCICHHUI OK 03,
Tema 1.3 ConeprxkaHue yu4eOHOro MaTepuaa 4 OK 04,
ToxknectBa M TOXIECTBEH- | ToxaecTBa M TOXKICCTBEHHBIC MpeoOpa3oBaHus. Y paBHEHNE, KOPeHb ypaBHeHus. Hepa- OK 05,
HBIC npeoOpa3oBaHKs. | BeHCTBO, pelieHrue HepaBeHCTBA. MeTo 1 MHTepBaJIOB. PenieHue menbix u ApoOHO-palu- OK 06
YpaBHenus OHAJILHBIX YPaBHEHUH U HepaBeHCTB. [IpuMeHeHre ypaBHEeHNI U HEPABEHCTB K PEIICHHUIO 1%15 ;)74
1 HCPABCHCTBA MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3aIudyHbIX 00JacTel HayKu U peanbHol ku3Hu. Cu- )
CTEMBI ¥ COBOKYITHOCTH PAIIMOHATBHBIX YPAaBHCHHUHN W HEpaBeHCTB. CUCTEMBI TUHEHHBIX
ypaBHEHUM. Pemenne npukiagHbIX 3a/1a4 C MOMOUIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUI
Tema 1.4. [Tpumenenue npoOeit U MPOLIEHTOB YIS PEUICHUS PUKIATHBIX 3a/1a4 U3 Pa3IUYHBIX OT- 4
[IporieHTHBIE  BBIUMCICHUS | pacieil 3HaHUM U peabHOU KU3HH. [[pnOnmkEHHBIC BEIYMCIICHHUS], TPABUIIA OKPYTIICHUS,
B Mpo(eccHOoHANBHBIX 3a/ia- | IPUKHUIKA U OlleHKA pe3ysIbTaTa BEIYMCICHUN. Pa3Hbie ciocOObI BRIYHCIICHUS IPOIICHTOB.
yax [IpouieHTHBIE BBIYUCIECHUS B NMpoQeccHOHANbHBIX 3a1auax. [IpuMmenenue ypaBHeHUH U
HEPABEHCTB K PEIICHUIO0 MAaTEMaTHUECKHUX 3a]a4 U 33/1a4 U3 Pa3IMYHBIX 007acTel HAyKu
W peaIbHOM JKU3HHU
Tema 1.5. Cojeprkanne yueOHOro MaTepHraia 2
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IlocnenoBarennLHOCTH
U TIPOTPECCUH

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/laHUsl TOCIEIOBATENBHOCTEH. MOHOTOHHBIE TOCIIe-
JOBaTeIbHOCTU. ApudMeTHIecKasi U reoMeTprueckas mporpeccuu. beckoneuno yobiBa-
folasi reomerpudeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMeTpHUSCKO
nporpeccuu. opmyiia CI0KHBIX MPOLEHTOB. Vcrnoiap30BaHNe NPOrpeccuu AJis pereHus
peabHBIX 33/1a4 NPUKJIAJAHOrO Xapakrepa

Tema 1.6. Coneprxkanue ydeOHOT0o MaTepuasa 2
®ynkuuu v rpaduKu @yuk1ms, criocoOsl 3ananust GpyHkuuu. ['padux pyHxum. Bzaumuao oOpatHbie QyHKITUH.
OO6acth onpeiesieHnst © MHOKECTBO 3HaueHu# ¢hynkuun. Hynmu Gynkiun. [IpomexyTku
3HAKONOCTOSIHCTBA. UETHBIC M HeUETHBIC (PYHKITUU
KourpouabHasi padora no pasaenay 1. BxogHoi KOHTpOJIb
Pa3nen 2. Crenenu u kopau. CTeneHHas, moka3aTejbHas U Jorapupmudeckasi QyHKIHA 36
Tema 2.1. Coneprxkanue yueOHOro MaTepuasa 2
ApudmeTnueckuiit KOpeHb ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudmMeTnyecKuMu Kop-
N—Ol CTENEeHHU. HSMH N—OM CTETICHH.
Tema 2.2 ConeprxaHue yaeOHOT0 MaTepHraia 4
Crenenu. CtannaprHas Crenenp ¢ uenbiM nokaszareneMm. CtannaptHas Gopma 3amucu IeHCTBUTEIBHOTO YHCTIA.
dbopma 3anucu AeiCTBU- Hcnons3zoBanne moaxossiieii (GopMbl 3alUCH JACHCTBUTEIBHBIX YHCEN JJISl PEIICHUS
TEJIBHOTO YKCIIa MPAKTUYECKHX 33/1a4 U MIPeICTaBICHHsI JaHHBIX. CTETIeHb C palliOHATLHBIM TIOKA3aTEIIEM.
CgaoiictBa crenenu. [IpeoOpazoBaHne BRIPOKEHHM, COMEPKAIIMX CTEIIEHU C PaIMOHATb- OK 01,
HBIM II0Ka3aTeIeM OK 02,
Tema 2.3. CoJneprxaHnue y4eOHOTI0 MaTepHraia 2 OK 03,
Crenennast GyHKIUSA Crenennas GyHKIMsS ¢ HATYpajJbHBIM W LIENBIM TNokaszareneM. EE cBoiicTBa u rpaduk. OK 05,
CaoiicTBa ¥ rpaduK KOPHS N-OM CTCIECHU OK 06,
Tema 2.4. Uppanmnonaneabeie | Comepkanne yaeOHOro MaTepuaa 4 OK 07
YpaBHEHHMs U HEpaBeHCTBA | Pemenne uppalnoHalIbHBIX YPaBHEHUH 1 HEPABEHCTB K 1.4
Tema 2.5. IlokasarempHbic | ComeprkaHue yaeOHOro MaTepraa 6
ypaBHeHUs 1 HepaBeHCTBAa | Iloka3aresibHblE YpaBHEHHS] M1 HEPABEHCTBA
Tema 2.6. CoJneprxaHne y4eOHOTI0 MaTepHraia 6
Jlorapudwm uncna. Cpoiicta | Jlorapudm uucna. JlecsaTuanbie u HaTypaibHbie Torapumel. [IpeodbpasoBanue Boipaxke-
Jorapu(MoB HHM, COJIEPKAIINX J0orapu(MbI
Tema 2.7. TlokaszatenwHas | ComepskaHue yueOHOro MaTepuasa 6

u sorapudmudeckas (HyHK-

LM, YPAaBHEHHMS, HEPABEH-

[TokazarenbHast u jorapudmuueckas QyHKIHH, UX CBOMCTBa U rpaduku. Jlorapupmu-
YECKHUE YPABHEHUs U HEPaBEHCTBA
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CTBa

Tema 2.8. Hcnons3zoBanne rpadukoB (GYHKIMN 1T UCCIIEIOBAHMS MPOILIECCOB M 3aBUCHUMOCTEH, 4

Jlorapudmesl B ipupoe KOTOpBIC BO3HHUKAIOT MPHU PEIICHUH 3a7a4 U3 PA3IMYHBIX 00JacTeil HAYKH U peaibHON

1 TEXHHUKE KU3HH

Tema 2.9. Cojepxanne yueOHOro MaTepHraia 2

[IpumeneHue ypaBHEHUH, Hcnonb3oBanue rpagukoB (GyHKUUN IS pPElICHUS YPaBHEHHM M JMHEWHBIX CHCTEM.

CHUCTEM U HEPaBEHCTB [IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKHUX 3a7ad U

K pEIICHUIO 3a/1a4 3aJ1a4 U3 pa3IMYHBIX 00J1acTel HAYKU U PeAIbHON KU3HH
KonTposbHas padoTa 1o pasueny 2

Paznen 3 IlpsiMmble U MJIOCKOCTH B MpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B MPOCTPAHCTBE 24

Tema 3.1. CoJneprxaHnue y4eOHOr0 MaTepHraia 4

IToBTOopenue muanumeTpuu. | OcHOBHBIE QUTYPHI, PAKTBI U TEOPEMBbI TUTAHUMETPUH. OCHOBHBIC TTOHSITHS CTEPEOMET-

OcHOBHBIE NOHATHUSA CTEPEO- | pur. TouKa, MpsMas, IIOCKOCTh, MPOCTPaHCTBO. [ToHATHE 00 akKCHOMATHYEeCKOM IIO-

METPHH CTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX

Tema 3.2. CoJneprxaHue y4eOHOr0 MaTepHraia 4

[IpsiMbIe U MIIOCKOCTH B3anMHoe pacnosioxkeHue IpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJIJIeIbHbIC U

B mpocrtpaHcTee. [lapan- | ckpemuBaromumecs npsmMeie. [lapamieabHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:

JICJIBHOCTD NPSIMBIX, IPSAMOM | TapaJuIeNIbHBIC TIPSMBIC B MPOCTPAHCTBE, MAPaLUICIBHOCTh TPEX MPSMBIX, Mapaylieiib-

Y IJIOCKOCTH, MJIOCKOCTEMN HOCTb MPSIMON U TJIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXAY Mpsi- OK 01,
MBIMU B IIpocTpaHCcTBe. [lapauiebHOCTh IIIOCKOCTEN: MapasuleIbHbIE IIJIOCKOCTH, CBOM- OK 02,
CTBa MapauleNbHBIX MIockocTel. [IpocTeiimume npoctpaHcTBeHHBIE (PUTYPHI HA TIOCKO- OK 03,
CTH: TETpadIp, Ky0, mapajljieJICuIIel, IOCTPOCHHUE CCUCHUI OK 05,

Tema 3.3. Coneprxkanue yuyeOHOro MaTepuasa 4 OK 07

[lepneHIUKYIApHOCTE Mps- | [leprneHuKyJIIpHOCTh MPSMON W IIOCKOCTH: IMEPICHAUKYJISPHBIC TpPSMBIE B TIPO- K 1.4

MBIX CTPAHCTBE, MpPSIMbIE MapajlieJbHbIE U MEPIECHIUKYJSPHbIE K IUIOCKOCTH, MPU3HAK MEp-

U TJIOCKOCTEH MEHIUKYJISIPHOCTH TIPSIMOM M TIJIOCKOCTH, TEOpEeMa O MPSMOW MEPICHIUKYIISIPHOMN TTOC-
KOCTHU

Tema 3.4. ConeprxaHue yaeOHOT0 MaTepHraia 2

VYTbl MEXIY TPSIMBIMU
U TUIOCKOCTSIMH

VYIubl B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOM U IUIOCKOCTBIO, IBYIPAHHBIA yIoOJI, JIUHEH-
HBIM yToJI JBYTPaHHOro yria. [lepneHaukynsap U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU J10
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKUUs (PUrypbl Ha IIOCKOCTb.
IlepneHIUKYISPHOCTD INIOCKOCTEN: NPU3HAK IEPIEHIUKYJIPHOCTU ABYX IUIOCKOCTEH.
Teopema 0 TpEX NEepPHEHAUKYIIPAX
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Tema 3.5.
Koopaunatsl 1 BEKTOPBI
B [IPOCTPAHCTBE

Copep:xanue yueOHOro Marepuaia

BexTop Ha minockoctu U B mpocTpaHcTBe. CI0KEHUE U BHIYUTAHHE BEKTOPOB. Y MHOXKE-
HUE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HeKOMILTaHApHBIM BekTopam. [1pa-
BUJIO Mapajuienenumnena. Pemenne 3a1ay, CBA3aHHBIX C IPUMEHEHUEM MTPaBUII IEHCTBUIN
¢ Bekropamu. [IpsimoyrosibHast cucremMa KOOpAUMHAT B IpocTpaHcTBe. KoopimHaThl Bek-
topa. [Ipocreliiue 3a1aun B KOOpAUHATAX. YTOJI MEXAy BeKTopamu. CKasspHOE MPOU3-
BCACHHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY HNPAMBIMUA U IJIOCKOCTSAMMU. KOOpI[I/IHaT-
HO-BEKTOPHBIA METOJI MPU PELICHUN T€OMETPUUECKHX 3a1a4

Tema 3.6. 6
[IpsimMbIe U TIIOCKOCTH PacrnionosxeHue npsMbIX U MJIOCKOCTEHN B OKpy:KarolieM MUpe (Mpupoie, UCKycCTBE, ap-
B MMPAKTHUUYECKUX 3a7adax XUTEKTYpE, TEXHUKE). Pelienne mpakTHKO-OpUEHTHPOBAHHBIX 3a7a4
Tema 3.7. Coneprxkanue yueOHOro MaTeprasa 2
Pemenue 3anau. [Ipsimeie Pemenue 3amau Ha HaxOXKJIEHUE TEOMETPUUECKUX BEJIMUMH C UCIIOJIH30BAHUEM armapara
1 TJIOCKOCTH, KOOPAUHATBL | BEKTOPHOM anreOphl
U BEKTOP KonTposabHasi padora 1o pasueny 3
Paznen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUU 20
Tema 4.1. CoJneprxaHue y4eOHOr0 MaTepHraia 4
OCHOBBI TPUTOHOMETPHUHU CuHycC, KOCUHYC ¥ TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC

YHUCJIOBOIO apryMeHTa. TpUroHoMeTpuuecKass OKpyKHOCTb, ONPEICICHUE TPUTOHOMET-

pudecKkuX (YHKIIUH YUCIOBOTO apTryMEHTa
Tema 4.2. OcHoBHbie Tpu- | Comep:kaHue yueOHOro MaTepHana 4
FOHOMETpUYECKHE  TOoXzAe- | [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIC TPUTOHOMETPHUECKHUE
CTBa hopMyJIBI
Tema 4.3. CoJneprxaHne yaeOHOT0 MaTepHraia 4 OK 01
Tpuronomerpuueckue @ynkius. [lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (QyHKIMU, UX CBOHCTBA U OK 02’
(yHkumm, ux cBolictBa W | rpaduKn OK 03.
rpaduKu OK 0 4’
Tema 4.4. ConeprxaHue y4eOHOr0 MaTepHuaia 4 OK 0 5’
Tpuronomerpuyeckue ypas- | Permienne TpUTOHOMETPUYECKHX ypaBHEHUH. lIpumepsl TPHUTOHOMETPHUYECKUX Hepa- OK 06:
HEHHS U1 HEPABEHCTBA BEHCTB K 1.4
Tema 4.5. 2

Ucnonb3oBanue
TPUTOHOMETPUU

[IpoBeneHue MpakTUYECKUX pacdyeToB Mo ¢GopmyliaM TpUroHomeTpuu. Mcnonp3oBaHue
rpaduKoB (DYHKIMH IJI8 MCCIIEIOBAHUs IMPOILECCOB M 3aBHCHUMOCTEHN, KOTOPhIE BO3HHU-
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B IIpodecCHOHANIbLHOM cdepe

KalOT IPH PEUICHUH 33J1a4 U3 APYTUX YUCOHBIX JUCIMILUIMH U PEabHOM KU3HU

Tema 4.6. CozeprxaHue y4eOHOr0 MaTepHuaia 2
Pemenne 3amau TpuroHo- | TpuroHomerpudeckue QYHKIMH, TOKICCTBA U YPABHECHUS
MCTPUHU KourpoabHasi padoTa o pazaeny 4
Pa3jes 5. MHOrorpaHHMKHM M TeJjia BpalleHus 30
Tema 5.1. ConeprxkaHue yueOHOro MaTepuaia 6
MHoTOrpaHHUKH [TonsiTHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIMYKJIbIE U HEBBITYK-
Jible MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas mpu3Ma; rpaHu v
OCHOBaHUSI NMPU3MBIL; MpsiMasi U HAKJIOHHAs MPU3MbL; OOKOBasl M IMOJHASI MOBEPXHOCTb
npusMsl. [lapannenenunen, npsAMOYroJIbHBINA Napajllelenunes U ero csoucrsa. Iupa-
MUJa: N-yrojibHasi TUpaMu/a, FpaHu U OCHOBaHUE MUPAMUIbL; OOKOBas U MOJIHAS TOBEPX-
HOCTh MTUPAMHUIBI; IPABUIIbHAS U YCEUEHHASI MUpPaMKIa. DIEMEHThI IPU3MbI U TUPaAMU-
Ibl. BpluncieHne 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, TMaroHaiu, yribl
Tema 5.2. Cozeprxanne yueOHOr0 MaTepHraia 8
ITpaBuiIbHBIE MHOTOTpaHHU- | [IpaBHJIbHBIE MHOTOIPDAHHUKH: IOHSATHE NPABUILHOTO MHOTOIPAaHHHUKA; IpaBUIIbHAS
KH. Mpu3Ma ¥ IpaBUbHAS MUPAMUJIA; MPABWIbHASL TPEYToJibHAS MUPAMHIA U TPABUILHBIN OK 01,
[Tmomans MIOBEPXHOCTHU | TeTpadrap; KyO. [IpencraBienre o MpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTadAp, MTOACKa AP U OK 02,
MHOTOIPAaHHUKOB ukocadap u jp. CedeHus npu3Mel u nupamuabl. [Inomans O0KOBOM MOBEPXHOCTH U TTOJI- OK 05,
HOM MOBEPXHOCTH MPSMOW MPHU3MBI, IUIONIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPX- OK 06
HOCTH TpsiMoi mipu3Mebl. [1omans O0KOBOH MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM OK 07
MUPAMHUIBI, TEOPEMa O IIOMIaAN OOKOBOM IMTOBEPXHOCTH YCCUYEHHOM MMPAMU b IIK 1.4
Tema 5.3. Cojeprxanne yueOHOro MaTepHraia 6
Tena BpatieHus [unuaapuyeckasi MOBEPXHOCTh, 00pa3yIoniie MUIUHAPUIECKON MOBEPXHOCTH, OCh ILIU-
JUHAPUICCKONW TOBepXHOCTH. L{unuHIp: ocHOBaHMS W OOKOBasi MOBEPXHOCTH, 00pa3y-
I01as1 ¥ OCh, TJIONIa1b OOKOBOM U MOJIHOM moBepXxHOCTH. KoHnYeckas moBepXHOCTh, 00-
pa3yrolye KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOW MoBepxHOCTH. Ko-
HyC: OCHOBaHHE M BEpIIHHA, 00pa3yrolas U och, IIIOMIAs OOKOBOM U MOJHON MOBEPX-
HOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoniie u BICOTa, OCHOBAHMS 1 OOKOBasi MOBEPXHOCTb.
Cdepa u map: ueHtp, paauyc, 1uameTp, MIomaab NoBepXHOCTH chepbl. B3aumHoe pac-
MOJIOKeHHE cephl M IUIOCKOCTH, KacaTeJbHAs IJIOCKOCTh K cdepe, miomanb chepsl.
N300paxxeHue Te BpalleHus Ha MI0cKocTH. Pa3BépTka nunuHapa U KoHyca
Tema 5.4. Conepxanue yaeOHOT0 MaTepuaa 4

O0beMbl M TUIOMIAAU TIO-
BEPXHOCTEH Tell
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[Tonsatue 06 00bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema
00 00bE€Me MPAMOYTOIBLHOTO NapaJIeeUNeaa U CISACTBUS U3 He€. 00beM MUpaMuIbl U
npu3Mbl. O0bEM LMHApA, KoHyca. O0BEM mapa u miomanb chepsl. [logodHbIe Tena B
npoctpaHcTBe. COOTHOLIEHHUS] MEX/Ty IUIOIIAAIMH IIOBEPXHOCTEH, 00bEMaMU OTOOHBIX
ten. CeueHns MUIUHIPA (MApauIeIbHO U NEPIICHANKYIAPHO OCH), CeUeHUs KOHyca (ma-
paJuIeIbHOE OCHOBAHMIO M ITPOXOJIAINEe Yepe3 BEPIIMHY), CEYCHHUs Imapa. MHororpas-
HUK, ONMCaHHBIN OKOJIO cdepsl; cdepa, BIHCaHHAsI B MHOTOTPAaHHHUK WJIM B TEJIO Bpalle-
HUSI

Tema 5.5. CuMMeTpHst B MIPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSIMOW, MIOCKOCTH.
JIBr>KeHrEe B MPOCTPAHCTBE. | DJIEMEHThl CAMMETPHUM B MUpaMHAaX, Mapauiesienuneax, NpaBUIbHbBIX MHOTOTPaHHU- 4
Ceuenuss u komOuHaruu | kKax. CHMMeTpusi B IPUPOJIE, apXUTEKType, TEXHUKE, B ObITY, B mpodeccun. Mcnomb3o-
MIPOCTPAHCTBEHHBIX GUTYpP | BaHWE JIBWXKCHHM B MPOCTPAHCTBE IMPH pelIeHUH 3aaad. [locTpoeHue cedueHuii MHOTO-
B npo(eccHOHANIBHBIX 3a/la- | TPAHHUKOB U TN BpaieHus. Metop cieno. KomOuHaius Ten BpamieHus 1 MHOTOTpaH-
yax HUKOB. Vcmonp30BaHNEe KOMOWHAIIMH MHOTOTPAHHMKOB W TEJI BpAIllEHUS B MPAKTHKO-
OPUEHTHUPOBAHHBIX 33/1a4ax
Tema 5.6. CoJneprxaHue y4eOHOr0 MaTepHuaia 2
Pemienne 3agmad. Muoro- | Beruncienue Benu4uH (A7MHA, yroil, 00beM, IJIOMAAb MOBEPXHOCTH) TEOMETPUYECKIX
IPaHHUKH U TeJla BpalleHus: | Guryp, UCIoib3ys M3ydeHHbIe GpopMyibl U MeTobl. [locTpoeHune cedeHunii MHOTOTpaH-
HUKOB METOJIOM CJIE/IOB, BHITIOJIHEHHE (BBIHOCHBIX ) TDIOCKUX YEPTEKEH U3 PUCYHKOB MPO-
CTBIX O0BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y
KonTposabHas padoTa 1o pa3aeny S5
Paznea 6. Ilpon3Boanasi M nepBoodpasHasi pyHKUUM 48
Tema 6.1. CoJnepxaHne yaeOHOT0 MaTepuaia 2
MonoToHHOCTE M JKCTpe- | [IpoMeXyTKH MOHOTOHHOCTHM (QYHKUMH. MakCUMyMbl U MUHUMYMBI (yHKImuu. Hawu-
MyMbI QyHKIMH. Todku 3KC- | Gosiblliee ¥ HAUMEHbIIEe 3HaYeHHE (PYHKIIMU Ha TIPOMEKYTKE
TpeMyma
Tema 6.2. CoJneprxaHue y4eOHOr0o MaTepHraia 6 OK 01
E)IOHHTI/IC l\iI{erepLIBHOCTI/I HenpepwiBHble yHKITMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHSI HEPAaBEHCTB OK 02:
YHKIMHA. MeToJl MHTepBa-
0B OK 03,
OK 04,
Tema 6.3. Coneprxanne yuyeOHOT0 MaTepurasa 8 OK 07
IIpoussognas. I'eomerpu- | IlpousBogHas ¢pyHKImu. ['eomeTpudeckuii 1 GU3NIECKUil CMBICT TPOn3BOgHOM. [Tpons- K 1.4
YyeckKMi M (QU3MUECKUH | BOAHBIC dJeMEHTApHBIX QYHKIHH. POPMYyJIbl HAXOKACHUS IPOU3BOIHON CYMMBI, IIPOH3-

CMBICJI IIPOU3BOTHOMN

BEJICHUS M YACTHOTO (PYHKITHIA
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Tema 6.4. MonotonHocts | ComepikaHue yueOHOro MaTrepuasa 6
¢ynkuuu. Touku skcrpeMy- | [IpuMeHeHre IPOU3BOIHOM K UCCIIEAOBAHHIO (DYHKIMI HA MOHOTOHHOCTD M OKCTPEMYMBI
Ma
Tema 6.5. CoJzeprxaHne y4eOHOI0 MaTepHraia 6
HauGonbimee u HauMmeHb- | HaxoxeHne HauOOJBIIETO M HAMMEHBIIIETO 3HaYeHHs QYHKIMK Ha oTpeske. [IpumMere-
mee 3HauyeHus: QyHKIMN HUE MPOU3BOIHOM ISl HAXOXKICHUS HAMTYUIIIeTO PEIICHUS B IPUKJIAAHBIX 3a/1a4ax, s
OTIpeIeNICHUs] CKOPOCTH IPoIiecca, 3aJaHHOTO (OpMYJIOi Mt TpaduKoM
Tema 6.6. Haxoxnenue or- 6
TUMaJIbHOTO pesynbrara ¢ | [Ipuknagasie 3a7a4i, B TOM YUCIE COIMATbHO-9KOHOMUYECKOTO U (PU3HUECKOTO XapakK-
MTOMOIIBIO TIPOU3BOTHOM Tepa, UX pPEelIeHHE CPe/ICTBAMU MAaTEMAaTUYECKOTO aHAJIN3a
Tema 6.7. ConeprxaHue yaeOHOT0 MaTepHraia 6
ITepBooOpasHas GyHKIUH [TepBooOpasuas. Tabauia nepBooOpPa3HbIX
Tema 6.8. CoJneprxaHue yaeOHOT0 MaTepHraia 6
[Inomans KpHBONMHEWHOH | MHTETpall, ero reoMeTpudecKuii u GU3HYeCcKuil CMBICI. Berarcienue naTerpania mo gop-
tpanenun. dopmyna Hero- | myne Herorona-JleiOHuma
ToHa — JIeHOHuMIA
Tema 6.9. CoJneprxaHue y4eOHOr0 MaTepHraia 2
IIpuMmeneHre Npou3BOAHON | Perenne 3aa4 Ha MPUMEHEHWE MPOU3BOJHON M MHTETrpaja Jiis BEIYHCICHUS (u3nye-
Y TIepBOOOpa3HON (DYHKIIMHM | CKUX BEJIWYMH M IIJIOIIAIEH
KonTposabHas paboTa 1o pasaeny 6
Paznen 7. Teopusi BepOSITHOCTEH U CTATHCTHKA 32
Tema 7.1. ConeprxaHne yaeOHOT0 MaTepHraia 2
[IpeacraBnenue JaHHBIX [IpencraBneHre MaHHBIX C TOMOIIBbIO TabmuIl U nuarpamMMm. Cpennee apupMeTHIECKOE,
U OmMcaTeNIbHasA CTATUCTUKA | MeIMaHa, HauOoJIbIlIee U HAaMMEHbBIIIee 3HAYCHUs, pa3Max, JTUCIIEPCHsl, CTAaHAApTHOE OT-
KJIOHEHHE YMCJIOBBIX HA0OPOB
Tema 7.2. CoJneprxaHne yaeOHOT0 MaTepHraia 6

Crnyuaiinpie COOBITHS.
Orneparuy HaJ, COOBITHSIMU

CryuvaiiHple SKCIIEPUMEHTHI (OIBITHI) U CIydaiiHbIE COOBITHS. DIIEMEHTapHbIE COOBITHA
(ucxomsr). BeposTHOCTH CitydaitHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOSITHOCTH COOBI-
tuil. Ciay4aiiHple ONBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU. Bepost-
HOCTH COOBITHH B OIBITAaX ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMHU.

Omnepanmu HaJx COOBITHAMMU: NEpecedeHue, 00beIMHEHNE, IPOTUBOIIOJIOKHBIE COOBITHS.
Huarpammbl  Ditiepa. @opmyna CIOXKEHHS BEPOSTHOCTEHU. YCIOBHAs BEPOSITHOCTb.

YMHO)KeHue BeposaTHOCcTe!. JlepeBo ciaydaiiHoro skcrepuMenTa. @opmyiia moJaHOW Be-

OK 01, OK 02,
OK 03,
OK 04
OK 06
MK 1.4
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positHocTH. He3aBucuMble COOBITHS

Tema 7.3.

BepositHOoCTh

B Mpo(eccuOHANbHBIX 3a/1a-
gyax

[TepBuunas 00pabOTKa CTATUCTHUSCKHUX MaHHBIX. [ padmdeckoe mx npeacrasienue. Ha-
XOXKJIEHHE CPEHUX XapaKTEPUCTHK, HaOItoJaeMbIX JaHHBIX. OIIeHKa BEpOSTHOCTH CO-
ObITHST B MPO(PEeCCHOHANBHON NEesATEIBHOCTH, pelieHnue Mpo(ecCHOHANBHBIX 3a1a4 Ha
BEPOSTHOCTh COOBITHS, TPUMEHEHHE CTATUCTHYECKMX METOJIIOB JUIs pelieHus: mpodec-
CHOHAJIBHBIX 3314

Tema 7.4.
DneMeHTh KOMOMHATOPUKU

Coneprxkanue yueOHOro MaTepuasa

Komb6unaropuoe npasuiio ymHoxenus. [lepectanoBku u gakropuan. Uucao coueTaHui.
Tpeyronprauk [lackamns. @opmyna 6mHoma HeroToHa

Tema 7.5.
Cepun mocieI0BaTEIbHbIX
HUCIILITAHUN

ConeprxaHue yaeOHOT0 MaTepHraia

bunapHbIii cily4aiiHbIi ONBIT (MCIIBITAHKE), YCIIEX U HEyaada. HezaBucuMeble ncnplTanusl.
Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 epBOro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN
bepuyniu

Tema 7.6.

Cny4JaiiHple BEIMYMHBI U
pacnpenenenus. Marema-
THUYECKOE OXUIAHUE CIIy-
YailHON BEITUYHHBI

Conepxanue yaeOHOro MaTrepuaa

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHoctell. J{uarpamma pacnpenenenus. [1pu-
MEpBbI paclpesieleHui, B TOM YHCie, TeOMETPUUECKOe U OMHOMHUAIIBHOE.

YwucnoBbie XapaKTCPUCTHUKU CJIy‘{aI‘/JIHblx BCJIMYHH: MATCMATHUYCCKOC OXXUAAaHUC, OUCIICP-
CHsl U CTaHJApTHOE OTKJIOHeHHe. [IpuMepbl npuMeHeH!s] MaTeMaTUYeCKOro OXKHUIaHus,
B TOM 4HCJIC B 3aa4ax U3 HOBCCHHGBHOﬁ JKHU3HU.

Tema 7.7.

3akoH Oonpmmx uucen. He-
MpepbIBHBIC CIy4ailHbIe Be-
JUYMHBL  (pacmpenesieHus)
HopmanbHoe pacnpenene-
HHUE

Coneprxkanue yueOHOro MaTepuasa

3aKoH OOJBIIKX YHCENl U €r0 Pojib B HayKe, Ipupojie U obuiectse. BeiOopouHblil MeTo
uccinenoBanuil. IlpuMepsl HENpPepBIBHBIX Cllyd4alHbIX BeNW4YuH. [loHATHE O IUIOTHOCTH
pacnpenenenus. 3aauu, IPUBOIAIINE K HOpMaJIbHOMY pactpenenenuto. [lonstue o Hop-
MaJIbHOM PACIpEAEICHUN

KonTposabHas padora o TemMam paszzgena 7
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CamocrosiTeibHas padoTa

Hcnonbs3oBaHne TEOPETUKO-MHOXKECTBEHHOIO ammapara JJisl OMUCAaHUs PEaIbHBIX IMPO-
LIECCOB U SIBJICHUH B MpodeccuoHaIbHOMN AesITeNbHOCTH, IPU PEIIEHUH 3a]a4 U3 JPYyTHX
nucuuiuind. OnpeneneHue, TeopemMa, CIeICTBUE, 10Ka3aTeIbCTBO

MpuMeHeHne norapudma. ctopusa paseutmua matematuku. Jlorapubmmuyeckas cnupanib
B Npupoae. Ee MmaTeMaTnyeckmne cBOMCTBa.

PacrnonoxxeHue npsMbIX U IJIOCKOCTEH B OKpy:KarolleM MUpe (Mpupoje, UCKyCcCTBE, ap-
XUTEKTYPE, TEXHUKE).

MareMaTtnueckoe OKuJaHue OWHAPHOW CIydyalHOW BEIWYWHBI. MaTeMaTHYECKOEe OXKH-
JaHWE CyMMBI CITy4alHBIX BEJIMYMH. MaTeMaTuuecKkoe 0KHJIAaHUE U JUCIICPCHUS TEOMET-
PUYECKOr0 1 OMHOMHUAIIBHOTO pacIipe/ieIeHH

Brruncnenue BennuuH (AIUHA, YToJd, 00bEeM, IJIOMAAb MTOBEPXHOCTH) F€OMETPHUECKHIX
buryp, Ucronb3ys u3ydeHHble GpopmMyiibl U MeTobl. [locTpoeHne cedeHunii MHOTOTpaH-
HUKOB METOJIOM CIIEJIOB, BHITMIOJTHEHHE (BBIHOCHBIX ) TNTIOCKUX YEPTEXKEH U3 pUCYHKOB MIPO-
CTBIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHH3Y

26

OK 01, OK 02,
OK 03,
OK 04
OK 06
K 1.4

IIpomeskyTouHnas arrectanus (IK3amMeH)

18

Bcero:

250
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3. YcaoBus peaju3anuu NporpaMMbl y4e0OHOro mpeamMera

3.1. Ins peaau3anum NporpamMmbl y4eOHOT0 mpeamMera NOJKHbI ObITh
Npe1ycMOTPEHbI CJIelyIolue crenuaibHble MOMeleHus:

Kabuner mMaremaTUKH, OCHAIIEHHBIM B COOTBETCTBUM C MPUIIOKEHUEM 3

OIIOII-IIL.

3.2. Mu¢popmanuonHoe odecneyeHne peaju3auu NporpaMmmbl

3.2.1. OcHOBHbIC TEYATHbIC U/WJIH YJIEKTPOHHbIC U3IAHUSA

1. Kapm, A. I1. MaremaTtuka: 0a30BbIi ypOBEHb : yueOHOE mocooue : B 2 ya-
ctax / A. I1. Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemenne, 2024 — Yacts 1 —
2024. — 319 c¢. — ISBN 978-5-09-108510-5. — Texkcrt: anexkTpoHHsbIi// Jlanp :
NIeKTpOHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/408779

2. Kapm, A. I1. Maremaruka: 6a30BbIii YPOBEHb : yueOHOE mocobue : B 2 4a-
ctax / A. I1. Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemienune, 2024 — Yacts 2 —
2024. — 255 ¢. — ISBN 978-5-09-108511-2. — TekcT: anekTpoHHbIN// JlaHb :
3JeKTpOoHHO-O0nbMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/408782

3.2.2. /lonoJHUTEIbHbIE HCTOYHUKH

1. bammakoB M.M. MaremaTuka anredpa u Hauajla MaTeMaTHYECKOTO aHaJIU-
3a, reomeTpusi: yueOHuk /M. . bammakos.- M.: U3gaTenbckuil HEeHTp «AKaeMus»,
2023.- 256 c.. — 569K3

2. I'yceB B.A. Marematuka juis nmpodeccuii ¥ CrienuanbHOCTEH COIMaTbHO-
skoHOMHUYeckoro nmpoduist: yueonuk /B.A.I'yce, C.I'.I'puropses, C.B.1BonruH, -
M.: U3narenbckuii neHTp «Akagemusi», 2017. - 416 ¢ - 6 7k3.

3. CenesneBa, C.B. Maremaruka. Paznen: Kopuu, crenenu u morapudmet:
metoanuyeckue pekomennanuu / C.B. CenesneBa .— Ilensa : [II'AY, 2023 — 34 c.
— URL: https://lib.rucont.ru/efd/840317

31


https://e.lanbook.com/book/408779

4. KoHTpOJIb ¥ OlIeHKA Pe3y/IbTATOB OCBOCHHS Y4eOHOr0 nmpeaMeTa

KoHTpoJib U OLeHKA pe3ysIbTaTOB OCBOEHUS YUEOHOIO IpeaMeTa pacKphl-

BAIOTCS Yepe3 MUCIUIUIMHAPHBIC PE3yJbTaThl, HApPaBJICHHBIE HAa (OPMHUPOBAHUE

O6I_[II/IX )41 HpO(l)GCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ IO pasaciaM U TeMaM COACPIKAHUA

y4eOHOT0 MaTepHaia.

Oo6mas/npodeccuonanbHast
KOMIETEeHIUsI

Pa3zgen/Tema

THn OleHOYHBIX Meponpu-
ATHUA

OK 01. Beibupats crocoOsl pe-
meHns 3aJad [podeccHoHalb-
HOM ACATCIIBHOCTU IMPUMCHU-
TEITBHO

K pa3JInYHbIM KOHTCKCTaM

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.5IT1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o0/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-1717.

TectupoBanue

VYcTHbIi onpoc
MaremaTryecKuid TUKTAHT
[IpencraBnenue pesynbTa-
TOB MPAKTHYECKUX PadOT
KonTponbhas pabota
BrinosnineHnue 3amaHuil mpo-
MEKyTOYHOM aTTecTaluu

OK 02. HcnonwszoBath COBpe-
MEHHBIC CpPEACTBA IOMCKA, aHa-
aM3a W WHTepnperanuu uHpop-
MaluH,

U WHPOPMAIMOHHBIE TEXHOJO-
THU /7151 BBITIOJTHEHHUS 33/1a4 TIPO-
(heccuoHATBHON NeSTEILHOCTH

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5IT-0/c, 1.6.
Temur 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Tewmur 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o0/c, 5.6.

Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-7.7

TectupoBanue

VYcTHbIi onpoc
MaremaTnyecKuid JTUKTaHT
[IpencraBinenue pesynbTa-
TOB MPAKTHYECKUX PabOT
KonTponbhas pabota
BrinosiHeHue 3amaHuil mpo-
MEKyTOYHOM aTTeCcTaluu

OK 03. [1nanupoBaTh
U Ppealn30BbIBATH COOCTBEHHOE
npodeccruoHaIbHOe

¥ JMYHOCTHOE pa3BUTHE, IMpPE.-
PUHUMATEIBCKYO nesTelb-
HOCTb

B IpodeCCHOHATIBHON cdepe, hc-
H0JIb30BaTh 3HAHHA
no (UHAHCOBOW T'PaMOTHOCTH
B Pa3JIMYHBIX JKU3HCHHBIX CHUTY-
aImsx

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temser 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temur 7.1, 7.2, 7.3I1-0/c,
7.4-7.7

TectupoBanue

VYeTHBI onpoc
MaremaTryecKuid JTUKTaHT
[IpencraBinenue pesynbTa-
TOB MPAKTHYECKUX PadOT
KonTponbhas pabota
BrinosiHeHue 3amaHuil mpo-
MEKyTOUYHOH aTTecTaluu

OK 04. DddexkTuBHO B3auMO-

Tema 1.1, 1.2I1-o/c, 1.3,

TectupoBanue
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JefiCTBOBATH u pabortath
B KOJUICKTHBE ¥ KOMaH/Ie

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsl 4.1 - 4.4, 4.5I1-o/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

Temel 6.1 - 6.5, 6.6I1-o0/c,
6.7-6.9.

Temer 7.1, 7.2, 7.3I1-o0/c,
74-17.7

VYeTHBI o1poc
MateMaTn4yecKuii TUKTAHT
IIpencraBienue pesysbTa-
TOB MPAKTHUYECKUX PadbOT
KonrponsHas pabora
Brinosnnenue 3amaHuii mpo-
MEKYTOYHOM aTTECTALUU

OK 05. OcymecTBiisiTh YCTHYIO
U MHCbMEHHYI0 KOMMYHHKAIUIO
Ha roCy/1apCTBEeHHOM si3bike Poc-
CUICKOU denepanuu
C y4eToM OCOOCHHOCTEH COIH-
aJIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 Il-o/c,

2.9.
Temsr 3.1 - 3.5, 3.6II-o/c,
3.7.
Temsr 4.1 - 4.4, 4.511-o/c,
4.6.

Temer 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6

TectupoBanue

YeTHBI o1poc
MateMaTHn4yeCKuii TUKTAHT
[IpencraBnenue pesyibra-
TOB MPAKTHUYECKUX PadbOT
KonrponsHas pabora
Brinosnnenue 3amanuii mpo-
MEKYTOYHOM aTTECTALUU

OK 06. IIposiBnsiTh rpak1aHCKO-
MaTPUOTHUECKYIO TO3UIHUIO0, Je-
MOHCTPUPOBATh OCO3HAHHOE II0-
BEJICHHE HA OCHOBE TPaJAMIIMOH-
HBIX 0OI[EYeIOBEYECKUX LIEHHO-
CTeH,

B TOM YHCJI€ C YYETOM rapMOHHU-
3aluu MEKHAIMOHATBHBIX
Y MEXPEIUTHO3HBIX OTHOILICHUH,
MPUMEHATh CTaHJAPThl AHTUKOP-
PYIILHOHHOTO MOBEACHUS

Tema 1.1, 1.2II-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 I1-o/c,
2.9.

Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

Temer 7.1, 7.2, 7.3I1-o/c,
7.4-17.7

TectupoBanue

VYeTHBI onpoc
MateMaTn4yeCcKuii TUKTAHT
[IpencraBnenue pesyibra-
TOB MPAKTUYECKUX paboT
KonrponsHas pabora
Brinonnenue 3amanuii mpo-
MEKYTOYHOM aTTECTALUU

OK 07. CopnelicTBOBaTh COXpaHe-
HHUIO OKpYXKalollel Cpensl, pe-
CypcOCOepeKeHUI0, TMPUMCHSTH
3HAHUA

00 M3MEHEHWU KJIMMaTa, MPHH-
Ul OEpeXKIMBOTO  MPOM3-
BOJICTBA, (P(PEKTUBHO ACHCTBO-
BaTh B YPE3BBIUAMHBIX CHTYaIlH-
X

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-o/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 I1-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o0/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

TectupoBanue

VYcTHbIi onpoc
MaremaTuyecKuid JTUKTAHT
[IpencraBnenue pesynbTa-
TOB MPAKTUYECKUX padbOT
KonTponbnas pabota
BrinosiHenue 3amaHuil mpo-
MEKyTOYHOH aTTeCcTaluu

[IK 1.4. OcymecTBiaTh MaTepu-
JIBHO-TEXHUYECKOE obecreyeHne
IIPOU3BOICTBA PpadOT OJJHOTO BUA
Ha TEPPUTOPUAX U OOBEKTAX.

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-o/c, 1.5IT-0/c, 1.6.
Temur 2.1- 2.7, 2.8 T1-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Tewmur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-0/c, 5.6

Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-17.7

TectupoBanue

VYcTHbI onpoc
MaremaTnyecKuid TUKTAHT
[IpencraBnenue pesynbTa-
TOB MPAKTHYECKUX PadOT
KonTponbhas pabota
BrinosiHeHue 3agaHuil Ipome-
)KYTOHHOﬁ aTTecTaiuu
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