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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 o 21.02.19 3emneycTpoRCTBO.

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

12



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,

18



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 4.2. IIpoBoauTh KOJWYe-
CTBEHHBLII M Kaye€CTBEHHBIN

4CT 3C€MCJIb, IPYMHHUMATh y4a-|
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CTUC B UX HMHBCHTAapU3allUU U

MOHUTOPHUHIC.
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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 00pa3oBaTeIbHON POrpaMMbl y4e0OHOI0 peaMeTa 282

B T.Y.

JIEKIUH 90

MIPAKTUYECKUE 3aHATUSA 192

OcHOBHOe coep:kaHue

IIpodeccnonanbHO OpHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue NPH-

KJIATHOTO MOZYJISA)

CamocrosiTesibHas padoTa 40

IIpomesxkyTounasi arrecTanus (1 depeHIupOBaHHbIN 3a4eT, IK3aMEH) 18
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2.2. TemaTu4ecKuii IJIAH U cOo/lep:KaHMe Y4eOHOT 0 MpeaMeTa

46

Coglepmanne yqeﬁﬂoro MaTepuajia (OCHOBHOC Hu HpO(l)eCCHOHaJ'IbHO-OpI/IeHTI/I-

HaumeHoBaHue pa3jie/ioB 5 Oo0bem dopMupyemblie
POBaHHOE), JJA00OpaTOPHbIE U MPAKTHYECKHE 3AHATHS, TPUKJIATHOH MOIYJIb
U TeM 4acoB KOMIIeTEHIIUH
(mpu HATTMYMH)
1 2 3 4
OcHoBHOe conep:kaHue
Pasnen 1. [loBTOpeHHe Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI 16
Tewma 1.1 Coneprxkanue yueOHOTro MaTepuasa
[lene u 3amaun mareMaTu- | 1-2 ba3oBble 3HaHUS M YMEHUS 110 MaTeMaTHKE B MPOPECCHOHAIBHON U B TIOBCE/I-
KM IpU OCBOCHHUHU CIICLHU- HEBHOM JESATEIBbHOCTH.
AILHOCTH Komb6unupoBaHHoe 3aHsATHE 1
Tema 1.2 Copneprxanue yueOHOTo MaTepuana
Uucna u BeryucieHus. Bol- | JIelicTBUS HAJ MOJIOXKUTEIBHBIMU M OTPHIATESIHLHBIMU YHCIAMHU, OOBIKHOBCHHBIMU
pakeHHs U TIpeoOpa3oBa- H IECATUYHBIMU JIPOOAMH.
ST JleHicTBHS cO cTeneHsAMH, (DOPMYJIBI COKPAIIEHHOT'O YMHOKCHHSI. 1
KoMmOuHMpOBaHHOE 3aHATHE OK-01, OK-02,
Tema 1.3. OK-03, OK-04,
I'eomerpus Ha miockocTH 1. Bwuasl Iiockux GUryp v ux miomaib. OK-05, OK-06,
2. IIpakTuKO-OpUEHTUPOBAHHBIE 33/1a4M B KypCe T€OMETPUHU Ha IJIOCKOCTH OK-07
[IpakTrueckoe 3aHsTHE 2 IIK-4.2
Tema 1.4 Coneprkanue yueOHOTo MaTepuasa
ITponienTHbIE BRIuKCHCHUA | 1-2. [IpocThie MPOIEHTHI, pa3HbIe CIIOCOOBI HX BHIYHCIICHUS.
3-4. CioxHbI€ IPOLIEHTHI 2
IIpaxkTrueckoe 3ansaTHe
Tema 1.5 CopepxaHnue yaeOHOTO MaTepralia
VYpaBHenus u HepaBeHCTBa | 1-2 JlmHelHBIE, KBaJpaTHBIC, APOOHO-IIMHEHHbIC YpaBHEHHS
3-4 JluneitHbie, KBaApaTHBIC, APOOHO-TUHEHHBIC HEPABCHCTBA 3
[IpakTHueckoe 3aHsTHE
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Tema 1.6 CogepxaHue yaeOHOTO MaTepualia
Cucrembl ypaBHeHuil u | 1. CrmocoOblI pelIeHUs] CUCTEM JTHHEHHBIX YPaBHCHUIA.
HEPABEHCTB 2. Ilonsarusa: matpuna 2x2 u 3x3, onpeaeauTesb MaTPHUILBI. 6

3. Meron I'aycca.

4-5 Cuctembl HEJTMHEWHBIX YPABHEHHI.

6  Cucrembl HEpaBEHCTB

KomOuHMpOBaHHOE 3aHATHE
Tema 1.7 CopepxaHnue yaeOHOTO MaTepualia
BxonHoi KOHTPOJIb Boruncnenus u npeobpazoBanus. YpaBHEHUs U HepaBeHCTBa. ['eomeTpus Ha 1joc-

KOCTH 1

KonTpoasnas padora Ne 1
Pa3nes 2 Ilpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE 15
Tema 2.1. CopepxaHue yueOHOTO MaTepualia
OcroeaEe HOHATHA |1 Ipexmer crepeomerpuir. OCHOBHBIE OHATHS (TOUKA, IPSIMAS, TIIOCKOCTB, IPO-
cTepeomeTpun.  Pacnomo- cTpaHcTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 2
)KeI-iI/Ie IPAMBIX M ITOCKO- | 5 = [Tepecekaromuecs, mapamiebHble W CKPEIIMBAIONECsS NpsMbie. [IpH3HaK 1
cren CBOICTBO CKpEIIMBAIOIIUXCS MPAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIC (DUTYPBHI.

KomOuaMpOBaHHOE 3aHATHE
Tema 2.2. Copneprxanme yueOHOTO MaTepuaa OK-01, OK-03,
Hapamjeanocn, TIPAMBIX, | 1. [TapannensHbie TpsiMasi U 1IockocTh. Ompenenenne. [Ipusnak. CoiicTBa (c OK-04, OK-07
MPSMO I/I IUIOCKOCTH, JTOKA3aTEBCTBOM). 1IK-4.2
fLIocKocTen 2. TapamnensHble muockoctu. Onpenenenue. [Ipuznak. CBoiicTBa (¢ 10Ka3aTeb-

CTBOM). 4

3. CaoiicTBa NpOTUBOIOIOKHBIX I'paHei. TeTpas’ap U ero AIEeMeHTHI.

4. Ilapamienenunen ¥ ero 3J€MEHTHI.

5. CaoiicTBa IPOTHUBOIIOJIOKHBIX TPAHEN U TMaroHaliel napauieenumnesa.

6. Iloctpoenue ceuenuit. Permenue 3amad.

KoMmOuHMpoBaHHOE 3aHATHE
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Tewma 2.3. Ilepnenauky-
JIIPHOCTH MPSIMBIX, HIPSI-
MOM M TJIOCKOCTH, TIJIOC-

Conepxanue yueOHOTO MaTepuana

1. IlepnenauxynspHsie npsimbie. [lapannenbHble npsMble, NEPIECHAUKYISPHBIE K
IJIOCKOCTH. [Ipu3HaK neprneHuKyIspHOCTH IPSIMOM U INIOCKOCTH. Jloka3aTensb-

KOCTei cTBO. [lepneHIuKysip U HAKJIOHHAS.

2. llepneHaukyysipHble MIOCKOCTH. [Ipu3HaK nepneHauKyJIIpHOCTH IIOCKOCTEH.

Joka3zaTenbcTBO. PaccTosiHus B IpOCTpaHCTBE 2

KomOuHmpoBaHHoe 3aHsATHE
Tema 2.4. CopepxaHnue yaeOHOTO MaTepualia
Teopema o Ttpex mepmen- 1-2. Teopema o Tpex nepneHauKysapax. JlokazaTeabCTBo.
Ky IApax 3-4. Yron Mexay NpAMON U TNIOCKOCTBIO. YTOJI MEXKIY MIIOCKOCTAMHU 2

KoMmOuHMpOBaHHOE 3aHATHE
Tema 2.5.
Ilapannensuele, nepreH- | 1-2. Akcuomsl crepeoMeTpu. IlepneHIuKyIspHOCTb MPSIMOM U TIIOCKOCTH
JUKYISpHBIE,  CKpemuBa- | 3-4. [lapanienbHOCTb IBYX MPSIMBIX, IEPIEHANKYIISIPHBIX IIOCKOCTH, IEPIEHIN-
IOLIUECS MPSMBIE KYJISIPHOCTb IIJIOCKOCTEN 4

[IpakTHueckoe 3aHsATHE
Tema 2.6. Conepxkanue yueOHOro MaTepuasa
Pemenue 3amay. [Ipsamelie u | PacnonoxkeHue NpsMbIX M IJIOCKOCTEH B mpocTpaHcTBe. [leprneHauKyIsipHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE | MMapaJIENbHOCTh NPSAMBIX U IUIOCKOCTENH. CKpelIBaroniecs npsmole

KonTpoabnasi padora Ne 2 1
Pa3nen 3. KoopauHaTbl 4 BEKTOPbI 10
Tema 3.1 Copneprkanme yueOHOTo MaTepuana
JexapToBbl KoopauHaTel B | 1. JleKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. OK-02, OK-03,
npocrpaHcTse. Paccrosuue | 2-4 Ilpocreiimme 3agauu B KOOpAMHATaX. PaccTosiHMe MEXIy ABYMS TOYKAMH, 2 OK-04, OK-07
MEXIy JBYMSI TOUYKaMH. KOOpJMHATHI CEPENHBI OTPE3Ka IIK-4.2
Koopaunarer  cepenunbl | KoMOMHUPOBAHHOE 3aHSTHE
oTpe3Ka
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Tema 3.2

Bekropsl B IpocTpaHCTBE.
Yron Mexay BEKTOpaMH.
CkansipHOE TNpPOU3BEICHHE

Conepxanue yueOHOTO MaTepuana

1. Bekrtopsl B mpoctpaHcTBe. Cl0XKEHHE U BbIUUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpAa Ha YUCJIO.
2. Komiuianapusie BekTOpbl. CKaJsIpHOE MPOU3BEACHHUE BEKTOPOB. PaznokeHue

BEKTOpOB BEKTOpA [0 TPEM HEKOMILIAHAPHBIM BEKTOPaM. 4
3. KoopauHaTel BEKTOpa, CKaJIIPHOE IPOU3BEIEHUE BEKTOPOB B KOOPANHATAX.
4. VYrosm Mexay BEKTOpPaMH, yroyl MEXAy NpSAMON M IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU.
5-6 YpaBHeHUE IIOCKOCTU. ['eoMeTprUYeCKUil CMBICI ONPEAEIUTENS 2X2
KomOuHupoBaHHOE 3aHATHE
Tewma 3.3
IIpakTnKo-OpHeHTHPOBAH- 1-4 KoopnuHatHas MJIOCKOCTh. BhIYKMCIIEHHE pacCTOSHUN U TUIOLIAJEH Ha TUIOCKO-
HbIE 33J]a4l Ha KOOPIMHAT-
HOM TITIOCKOCTI ctu. KonuuecTBeHHbIE pacyeThbl D)
[IpakTuueckoe 3aHaTHe
Tema 3.4 Copneprxanme yueOHOTo MaTepuana
Pemenne sanav. Koopau- JlexapToBbI KOOpAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. ClokeHue U
HATBI M BCKTOPEL BbIUUTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 4uciio. KoMIuiaHapHble BEKTODBHI.
CkansgpHoe Ipou3Be/IeHue BEKTOPOB. Pa3noxkeHue BeKTopa o TpeM HeKOMILIaHap-
HbIM BekTopaM. IIpocreiimume 3agaun B koopauHatax. KoopanHaTel BeKTOpa, pac-
CTOSIHHE MEXJy TOUYKaMH, KOOPJIUHATHI CEpEIUHbI OTPE3Ka, CKAISIPHOE MPOU3BEIe-
HUE BEKTOPOB B KOOPJANHATAX, YIOJ MEXy BEKTOpaMH, YToJl MEKAY MPsSMOM U IJ10C- 2
KOCTBIO, YTOJI MEXY IJIOCKOCTAMU
KonTpoabnasi padora Ne 3
Pasnen 4. OcHoBbI TpUroHoMeTpun. TpuronomMerpuyeckue GPyHKIUMU 46 OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
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Tema 4.1
Tpuronomerpuueckue
(GYHKINU TPOU3BOIBHOTO
yria, ynucna. Pannannas u
rpagycHas Mepa yria

Conepxanue yueOHOTO MaTepuana

1-2 Pagmannas mepa yria. [loBopoT Touku BOKpYT Hadana koopauHat. Onpezene-
HHUE CHHYCa, KOCUHYCa, TAHI€HCA U KOTaHTEHCa.

3-4 3Haku cuHYycCa, KOCUHYCa, TAHT€HCA U KOTAHT€HCA 110 YETBEPTSIM. 3aBUCUMOCTh
MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAH['C€HCOM OJIHOTO M TOTO KE
yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2

OcCHOBHbBIE TPUTOHOMETPU-
YECKUE TOXKAECTBA.
DopmyJibl IPUBEACHUS

CopepxaHnue yueOHOTO MaTepualia

1-4 Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB
o ¥ - 0. DopMyIIbl IPUBEAECHUS

KoMmOuHMpOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHUHYC, TaHI€HC
CyMMBl M pa3HOCTH [BYX
YIJIOB

CuHyC U KOCUHYC JABOWHO-
ro yriaa. @opmyissl MOJO-
BHUHHOTO YTJIa

Cogepxanue yueOHOTro MaTepualia

1-2. Cymma 1 pazHOCTb cuHycOB. CyMMa M pa3HOCTb KOCHHYCOB.

3-4. CuHyC 1 KOCHUHYC JBOWHOTO yTJIa.

5-6. ®opMyJIbl TOJOBUHHOTO yTJa.

7-8.  IlpeobpazoBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKLIMH B TPOU3BEIECHUE U
IIPOU3BENICHUS B CYyMMY.

9-10. BelpaxkeHue TPUTOHOMETPUYECKUX (PYHKLIMH Yepe3 TaHI€HC MOJOBUHHOTO
apryMeHTa.

11-12. Tlpeobpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUUECKHUX BBIPKCHHI

KomOuHMpOBaHHOE 3aHATHE

Tema 4.4
DyHKIMHA, HX CBOWCTBA.
CnocoObl 3amanHusi QyHK-

Conepxanue yueOHOTO MaTepuaia

1-2 O6macth onpeneieHuss © MHOXXECTBO 3HaUYeHUN (DYHKITHIA.
3-4 YETHOCTH, HEUETHOCTD, NEPUONIHOCTH PYHKIIUNA. CIOCOOBI 3a1anus PyHKITUN

Ui KombOunnpoBaHHoe 3aHsATHE
Tema 4.5 Copneprxanme yueOHOTo MaTepuana
Tpuronomerpuueckue 1-2. OO6nacte onpeneneHust 1 MHOXKECTBO 3HAYCHUN TPUTOHOMETPUUECKUX (PyHK-

¢yHKIMH, X CBOWCTBAa U
rpaduKu

1. YETHOCTD, HEUYETHOCTD, MEPUOUIHOCTh TPUTOHOMETPHICSCKUX (DYHKITUH.
3-6. CsoiicTBa u rpaduku QyHKIUNH Yy = COs X,y =Ssin X, y =tg X, y = ctg X.

Kom0uHMpoBaHHOE 3aHATHE.

IIK-4.2
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Tema 4.6 CogepxaHue yaeOHOTO MaTepualia
IIpeoGpazoBanue rpadu- | 1-2 Cikathe U pacTsukeHHe TpaGUKOB TPUTOHOMETPHUYECKHUX (DYHKIIHHA.
KOB TpuroHomeTpudeckux | 3-4 [IpeoOpa3oBanue rpauKoB TPUTOHOMETPHUUECKUX QYHKIUI
(GyHKLIUI [TpakTHYEeCKOE 3aHATHE 4
Tema 4.7
Omnucanue npousBoAcTeeH- | 1-2 [TocTpoeHue rpadukoB NpoU3BOACTBEHHOTO Mpoliecca Mcnonbp30BaHue CBOMCTB
HBIX TIPOLIECCOB C IIOMO- | TPUTOHOMETPUYECKHX (PYHKIMH B MPO(eCCHOHANBHBIX 3a/1a4ax 2
1610 TpaUKOB QyHKIMK | [IpaKTUUECKOE 3aHATHE
Tema 4.8 Conepkanue yueOHOTro MaTepuasa
OOparHble TpUrOHOMETPH- | 1-4. OOpaTHbIe TPUTOHOMETpHUECKHEe GyHKIHH. VX cBoicTBa U rpaduKu
HECKHE (pyHKIHH Komb6unupoBaHHoOe 3aHsATHE 4
Tema 4.9 Tpuronomerpu- | Conepkanue ydeOHOro MaTepurasia
YEeCKHe YpaBHEHUS U He- 1-2. YpaBHeHue cos X = a. YpaBHEHHE sin X = a.
paBeHCTBa 3-4. YpaBHeHue tg x = a, ctg X = a.
5-8. PemieHne TPUrOHOMETPUYECKUX YPaBHEHMI OCHOBHBIX THIIOB: MpPOCTEWIINE 11
TPUTOHOMETPUUECKUE YPABHEHNUS, CBOASILIMECS K KBAJAPAaTHBIM, PEILIAEMBbIE pa3-
JIO’)KEHUEM HAa MHOXKUTEJH, OJTHOPOIHBIE.
9-11. IIpocreiinyie TPUrOHOMETPUUECKUE HEPABEHCTBA
KoMmOuHHUpOBaHHOE 3aHATHE.
Tema 4.10 Cogepxanue yueOHOTro MaTepualia
Cucrembl  TpUroHOMETpH- | 1-2 CHCTEMBI MPOCTEHIINX TPUTOHOMETPHUUECKIX YPaBHEHUH 2
YECKUX YPaBHEHUU KoMOuHMpOBaHHOE 3aHATHE
Tema 4.11 Coneprxkanue yueOHOTro MaTepuasa
Pemenune 3amad. ocHoBBI | 1. I[IpeoOpa3oBaHHEe TPUTOHOMETPUICCKUX BBIPAKECHUH.
tpuronoMmerpun.  Tpuro- | 2. PemieHne TpUrOHOMETPUYECKUX YPaBHEHUH W HEPaBEHCTB B TOM YHCIIE C UC- 1
HOMETpHYeCKHe (PyHKIUU MOJIb30BaHNEM CBOMCTB (DYHKIIUH.
KonTposbnasi pabora Ne 4
Paspnen 5. KomiekcHbie yucia 10




Tema 5.1 CogepxaHue yaeOHOTO MaTepualia
KommnekcHsble uncna 1. Tlonsarue komiuiekcHoro yucia. ConpsKeHHbIE KOMIUIEKCHbBIE YMCIIa, MOITYJIb
Y apI'yYMEHT KOMIUICKCHOTO YHCIIA. 4
2. ®opwma 3anucu KOMIUIEKCHOTO 4Kciia (reoMeTpuyeckas, TPUroHOMeTpruIecKas,
anreOpanveckas).
3-4 ApudmMernueckue ICUCTBHUSA C KOMIUICKCHBIMU YHCIIAMH
KomOuHMpOBaHHOE 3aHATHE
Tema 5.2 Copepxanue yaeOHOTO MaTepualia
IIpumenenne  KoOMILIEKC- | 1-2 BhImosHeHWE pacyeToOB ¢ TOMOIIBI0 KOMITICKCHBIX YHCE.
HBIX YHCEI 3-4 [Ipumepsbl UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN 4
[TpakTudeckoe 3aHATHE
Pa3nea 6. Ilpon3Bognas GpyHKIUM, ee IPUMEHEHHE 40
Tema 6.1 ConepxaHue yaeOHOTO MaTepualia
ITonsarue IPOU3BOIHON. | 1-2. OmpeaeneHue YUCIOBON MMOCIICIOBATEIILHOCTH U CIIOCOOBI ¢ 3amanus. CBoii-
@®opMmyJibl U npaBuiIa Jud- CTBa YMCJIOBBIX MocheAoBaTeabHOCTel. OnpeneneHue npeaesa nocjie oBaresb-
bepeHurpoBanus HOocTU. Brlumcnenue mpenenoB mocienoBaTenbHocTeil. Ilpenen gyHkuuu Ha 4
oeckoneunoctu. Ilpenen ¢pynkiuu B Touke. [Ipupamenue aprymenta. [Ipupa-
nieHne QyHKIUY. OK-01, OK-02,
3-4.3agaun, IpUBOAAIINE K MOHATUIO NIPOM3BOJHONW. OnpeneneHue Mporu3BOIHOM. OK-03, OK-04,
AJITOPUTM OTBICKaHUSI TPOU3BOAHON OK-05, OK-06,
KomOunupoBanHoe 3aHsTHE OK-07
Tema 6.2 Conepxanue yueOHOro MaTepuana IIK-4.2
IIpomsBoHEIe CYMMBI, pas- [ 4 dopmynsl quddepennuponanus. [Ipasuna quddepeHnrpoBaHus 4
HOCTHU MIPOU3BEACHUS,
YACTHOLO KoMOuHMpOBaHHOE 3aHATHE
Tema 6.3 CopepxaHnue yueOHOTO MaTepualia
IIponsBogHeie  TPUrOHO- | 1-2 OmnpenencHUE CI0KHON (PYHKITHH.
MeTpudecKuX  (QyHKIUH. | 3-6 [Ipou3BoaHas TpUroHoMeTpuieckux GyHkimid. [Ipon3BomHas CII0KHON QyHK-
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IIpounsBoaHas CJII0’)KHOH
byHKIIUN

U

KomOuHupoBanHoe 3aHsTHE

Tema 6.4
[TonsaTne 0 HempephIBHO-
cti ¢yHKIuu. Meton uH-

Coneprkanue yueOHOTro MaTepuasa

1-2. [lonsitue HempepsiBHOW (GyHKIMU. CBOHCTBa HempepbBHON (pyHKIMH. CBS3b
MEX/1y HETPEPBIBHOCTHIO U U HEepeHIINPYEMOCTHIO (PYHKIIUN B TOUYKE.

TCPBAJIOB 3-4. Aroput™ pelieHust HEpaBeHCTB METOIO0M HHTEPBAJIOB
KomOuHMpOBaHHOE 3aHATHE
Tema 6.5 ConepxaHue yaeOHOTO MaTepuaia

'eomerpuueckuit u Qusu-
YECKUU CMBICH MPOU3BO-

1-2. 'eoMeTpryecKuii CMBICIT TPOU3BOAHON (QYHKIIMH — YTIOBOW KOAI(DPHUITUEHT Ka-
caTebHOM K TpaduKy GyHKIIUU B TOUKE.

HOM 3-4. YpaBHeHuUe KacaTelbHOH K rpaduKy QYHKIIHH.
5-6. ATropuTM COCTaBJICHUS YPaBHEHUS KacaTelbHOH K rpaduky GyHKuun y=f(x)
KoMmOuHMpOBaHHOE 3aHATHE

Tewma 6.6 ConepxaHnue yaeOHOTO MaTepualia

duznueckui cMbICH | 1-2 ®dusnueckuid (MEXaHUYECKHIT) CMBICT MPOU3BOAHON — MIHOBEHHAsI CKOPOCTh B

MpOU3BOAHON B mpodec-
CHOHAJIBHBIX 3a/1a49ax

MOMEHT BpeMeHH t: v =S’ (t)

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.7
MOHOTOHHOCTD (DYHKITUH.
Touku 3kcTpEeMyMa

Conepxanue yueOHOrO MaTepuaia

1. Bospacranue u yObiBaHWe (YHKIIUH, COOTBETCTBUE BO3PACTAHHS U YOBIBAHUS
(GYHKIIHUU 3HAKY TTPOU3BOJTHOM.
2. TloHsiTHe MPOW3BOIHON BBICIIETO IMOPSIIKA, COOTBETCTBHE 3HAKA BTOPOU MPOU3-

BOJIHOM BBINTYKJIOCTH (BOTHYTOCTH) (DYHKLIMU Ha OTPE3KE.

3. 3amauu HA MAaKCUMyM B MUHUMYM. [IOHSITHE aCUMITOTHI, CTOCOOBI UX OIpee-
JICHHUS.

4. Anroput™m ucciefoBaHus (QYHKIMHM M HOCTPOCHMS ee Tpaduka ¢ MOMOIIbIO
NpOou3BOIHON. JIpoOHO-TMHEeHAs GyHKIUS

KomOuHMpOBaHHOE 3aHATHE

Tema 6.8

Conepxanue yueOHOrO MaTepuana
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UccnenoBanue GyHKIMI 1

1-4 VccnenoBanue GyHKIIMH HA MOHOTOHHOCTH M IIOCTPOEHHUE TPAPHUKOB.

NIOCTPOEHHE rpaduKos Komb6unupoBaHHoe 3aHsTHE 4
Tema 6.9 Haubonbmee u | Conepixkanue yueOHOro mMaTepuania
HaNMCHbILEC SHAUCHWA 11 4 HaxosxneHne HauGOMIBIIEro U HAMMEHBIIETO 3HAYCHHUIA GYHKIHH, TOCTpOCHHE
byHimn rpaMKOB MHOTOUYJICHOB C UCTIOJIb30BaHUEM allliapaTa MaTeMaTHYeCKOTO aHaIn3a 4

Komb6unupoBaHHoe 3aHsTHE
Tema 6.10
Haxoxaenue  ontumanb- | 1-6 HaxoxaeHue HanOOIbIIEr0 U HAMMEHBIIIETO PAcXoa MaTepHalloB JUIsl U3TOTOB-
HOTO pe3yibTaTa C IOMO- | JIEHHUS JeTaleil 6
IIbIO IIPOU3BOIHOM B IPaK- | [IpakTHYEeCKOE 3aHATHE
TUYECKHUX 3aJladax
Tema 6.11 Coneprxkanue yueOHOTo MaTepuaa
Pemenne samat.  llpows- ®opmynsl U npaBuia auddepenuupoBanus. McenenoBanre GpyHKINUNA ¢ TOMOIIbIO
BOJIHAs QYHKIMH, ee NpH- npou3BoHON. Hanbosbiee 1 HauMeHblIee 3HaYeHUs! (PYHKLUU I
MCHCHHC KonTpoabHast padora Ne §
Paszpnen 7. MHOTOrpaHHHMKH M TeJla BpalleHHs 45
Tema 7.1 Coneprkanue yueOHOT0O MaTepuasa
Bepmmnel, pebpa, rpanu | 1-2 [Tonsitue MHOrOrpaHHuKa. ETo aeMeHThI: BEpIUHbI, pedpa, rpanu. JluaroHab.
MHOTOTpaHHHKA Ceuenue. Brimykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH

KoMOUHUPOBAHHOE 3aHATHE 4 OK-01, OK-02,

OK-03, OK-04,
Tema 7.2 ConepxaHue yaeOHOTO MaTepraia OK-05, OK-06,
IIpusma, ee cocraBusro- | 1. Ilonarue npusmbl. Ee ocHOBaHMs 1 OOKOBEIE TpaHH. BeicoTa Mpu3MBl. OK-07
mue, ceuenue. Ilpamas m | 2. Ilpsmas u HakinoHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue TIK-4.2
NpaBUIbHAS TIPU3MBI KomOuHMpoBaHHoOe 3aHsATHE 4
Tema 7.3 CogepxaHnue yaeOHOTO MaTepualia
[Napannenenunen, ky6. | 1. Tlapamnenemnures, CBOWCTBA MPSIMOYTOIBHOTO Mapalie/euIeaa, Kyo.
Ceuenne ky0a, mapamie- | 2. Cedenue Ky0a, mapajieenurena
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Jenuiicaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4

[Inpamua, ee cocraBisito-
ue, cedyeHue. I[IpaBuiib-
Has nupamMuja. Y cedeHHas
nupamuia

Conepxanue yueOHOrO MaTepuana

1. Tlupamupna u ee anemenTsl. CeueHne NUpaMuIbl.
2. IlpaBuibHas nupamuaa. Y cedeHHas mupamuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5
bokoBas u nosnHas noBepx-
HOCTb IIPU3MBI, [IMPAMH/IbI

CopepxaHnue yueOHOTO MaTepralia

1. Tnomans OOKOBOI U MOTHOM MOBEPXHOCTH MPU3MBI
2. IInomrags OOKOBOM M MOTHOM TTOBEPXHOCTH MUPAMUIBI

KomMmOuHMpoBaHHOE 3aHATHE

Tema 7.6

CummeTpus B KyOe, mapaii-
Jenenunene, Mpu3Me, Iu-
pamuae

Coneprkanue yueOHOTO MaTepraa

1. CumMmeTpusi OTHOCUTENIBHO TOYKH, MPSIMOH, MJIOCKOCTH.
2. Cummertpus B KyOe, napasuienenumnese, npusme, nupaMmusie

KoMmOuHMpOBaHHOE 3aHATHE

Tema 7.7
[Ipumeprsl cumMmeTpuii B
npodeccuun

1-6 CummeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘IGCKOC 3aHATUC

Tema 7.8
[IpaBunbHBIE MHOTOTpaH-
HHMKH, UX CBOMCTBa

CogepxaHnue yueOHOTo MaTepualia

1-4 IlonsiTe npaBUIBLHOTO MHOTOrpaHHUKa. CBOMCTBA MIPABWIIBHBIX MHOIOI'PaHHU-
KOB

IIpakTHueckoe 3aHsATHE

Tema 7.9
[{umuHap, €ro CoCTaBIIsIIO-
e, CeyeHue UInHapa

Coneprkanue yueOHOTO MaTepraa

1. I_[I/IJ'II/IHI[p H €ro 3JICMCHTHEI.
2. CeucHue HUJIMHApa (HapaHHeJ'IBHOG OCHOBAHHIO U OCI/I). PasBepTKa HUJInHApAa

KomOuaMpOBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocrasisto-
me. CeueHne KoHyca

1. Konyc u ero 3J1ieMeHTHI.
2-3 Ceuenue KoHyca (MapaiienbHOEe OCHOBAHUIO M MPOXOJIAIIee Yepe3 BEPIIUHY),
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KOHUYECKHE CEUECHUSI.
4.Pa3BepTKa KOHyca

KomOunupoBanHoe 3aHsTHE

Tema 7.11
VYceuennslii konyc. Ceue-
HUE YCEYEHHOI0 KOHyca

Coneprkanue yueOHOTO MaTepraa

1-2 Yceuennslit konyc. Ero oOpasytomias u Beicota. CeueHue yceueHHOro KOHyca

KoMmOuHMpOBaHHOE 3aHATHE

Tema 7.12
lap u cdepa, ux ceueHus

Conepxanue yueOHOTO MaTepuaina

1. Iap u chepa. Bzaumuoe pacrnonoxenue chepsl U MITOCKOCTH.
2. Ceuenue mapa, chepbl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13

ITousitue 00 0OBEMe Tena.
OTtHolIEHHE 00HEMOB
IIOJOOHBIX TEI

Conepxanue yueOHOrO MaTepuaa

1. Tlonstue 06 o6beme Tena. O0beM KyOa v MPSMOYTOIBHOTO MapaIJICICIHIIC/IA.

2. OOBeM mpu3Mbl U IWIHH/PA.
3. OrHoeHne 00bEMOB ITOJOOHBIX TE.
4. T'eoMeTpHUUYECKHI CMBICI OMPEASTUTEINS 3-TO OpsIKa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14
O0BbeMBl W IUIOWIAJAHA IIO-
BEPXHOCTEH Tel

Conepxanue yueOHOrO MaTepuaa

1.  OObeMbl MUPaMUIbI U KOHYCA.
2. OObem mapa. [lnomaau noBepxHocTei Ten

KomOuHupoBaHHoOe 3aHsTHE

Tema 7.15
KoMOunanmu MHOTOTpaH-
HUKOB U T€J BpallleHUs

Cogepxanue yueOHOTro MaTepualia

1-2 HaxosxxaeHue miomaaei 1 00beMOB TeJ BpalleHHs
3-4 KomOuHAIMK T€OMETPHUECKUX Tell

IIpakTHueckoe 3aHsATHE

Tema 7.16
I'eomerpuueckne KOMOU-
HallU Ha MIPaKTHUKE

Cogepxanue yueOHOro Marepualia

1-4 KomOuHaIM1 MHOTOI'PAaHHUKOB U TEJ BpAIIEHUs B MPO(HECCHH aBTOMEXaHUK

32




46

HpaKTI/I‘IeCKOG 3aHATUC

Tema 7.17

Pemenue 3amau. Muoro-
TPaHHUKMA M TeJa BpaIle-
HHUS

Conepxanue yueOHOrO MaTepuana

OO0BEMEI U mIomaau MMOBEPXHOCTU MHOT'OT'PAHHHUKOB M TEJI BpalllICHUSA

KonTpoabnasi pabora Ne 6

Pa3nea 8. IlepBooOpasHas pyHKUMH, ee IPUMEHECHHE 10
Tema 8.1 Copneprxanue yueOHOTo MaTepuana
[TepBooGpasuas ¢yukiuu. | 1. 3agaua o BOCCTAHOBIEHHM 3aKOHA JBIIKEHMS 110 M3BECTHOM CKOpOCTH. I1oHs- OK-01, OK-02,
[IpaBuna Haxox1eHUS nep- THE HHTErpupoBaHus. O3HAKOMIICHHE C TOHATHEM UHTErpajia U NepBOOOpa3HOMA OK-03, OK-04,
BOOOPA3HBIX nns gysknun y=f(x). Pemenue 3a1a4 Ha cBA3b IepBOOOPA3HOiL U €€ MPOU3BOI- OK-05, OK-06,
HOM, BBIUHCIICHHE NTEPBOOOPa3HOM I JAHHON (YHKITUH. OK-07
2. Tabmuma dhopmyn s HaXOXKACHHS MepBooOpa3HbIX. M3yueHne mpaBuiia BbI- 2 IIK-4.2
YHUCIJIEHUs IEPBOOOpaA3HOI
KomOuHupoBaHHoe 3aHsATHE
Tewma 8.2 ConepxaHnue yueOHOTO MaTepualia
IInomane KpuBomuHEWHOM | 1. 3amaum, MPUBOISIINE K TOHSATHIO ONPEIEICHHOTO HHTErpasia — O BEIYUCIICHUH
tpaneuuu. Popmyna Hero- TJIOIIAAN KPUBOJMHEMHON Tpamneuuu, 0 nepeMenieHnu Touku. [louarue onpe-
ToHa — JleltOHMITA JEIEHHOTO MHTErpaia.
2-3. 'eomeTpuuecknii 1 PU3NUECKUI CMBICI ONpECICHHOr0 HHTerpana. dopmyna 2
Herorona — JleitOaunna
KomOuHMpOBaHHOE 3aHATHE
Tema 8.3 ConepxaHnue yaeOHOTO MaTepralia
Heomnpenenenneiii 1 onpe- | 1-2 [ToHsTHE HEONIPEEIEHHOTO HHTErpaia
JeTICHHBII HHTETPaJIbl KoMOHHUPOBAHHOE 3aHATHE 2
Tema 8.4 Copneprxanue yueOHOTo MaTepuana
Tonarue o6 ompenenen- I I'eomMeTprUYECKUI CMBICTT ONIPEAEICHHOIO MHTETpaIa
HOM HWHTETpalie Kak IUIo- 1
A KPHBONHHEHHO KoMmOuHMpOoBaHHOE 3aHATHE
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Tpaneuuu

Tema 8.5
OmnpeneneHHblii  MHTErpal

1-2 T'eomeTpuyeckuii cCMbICT ompeseneHHoro uHTerpana. @opmyna Herotona -
JleiiOHuIA.

B s 3-4 Pemenue 3a7ay Ha NMPUMEHEHUE MHTErpasa Jjs BbIYMCICHUS (PU3MUECKUX Be-

JIMYMH U IUIOIIaei

ITpakTnueckoe 3anaTue 5
Tewma 8.6 CopepxaHue yaeOHOTO MaTepualia
Pemenne sanas.  llepso- [TepBoobOpasnas ¢pynkuuu. [IpaBuna HaxoxxaeHus neppooOpasHbix. Ee npumenenue
obpazHas  (yHKIUH, ee 1
IpUMEHEHNE KonTposbnast pabora Ne 7
Pa3nea 9. Crenenn n kopuu. CrenenHast QyHKuust 10
Tema 9.1 CopepxaHnue yueOHOTO MaTepualia
Crenennas ¢ynkuus, ee | 1. TloHATHE KOPHs N-O CTENEHU U3 JEHCTBUTEILHOIO YUCIIA.
CBOICTBA 2. ®yHkuuH y =X UX CBOHCTBA M rpadyKH.

3-4 CBoiicTBa KOpHSI N-OM CTETICHU 2

KoMmOuHHMpoBaHHOE 3aHATHE
Tema 9.2 Copneprxanue yueOHOTro MaTepuana
ITpeobpaszoBanue Bbipake- | 1-4 [Ipeobpa3oBaHUE UPPALIMOHATBHBIX BBIPAXKCHHIA
HHMH C KOPHSAMH N-0# cTe- | KoMOMHUPOBAaHHOE 3aHSATHE 2 OK-01, OK-02,
IICHU OK-03, OK-04,
Tema 9.3 Coneprxkanue yueOHOTro MaTepuasa OK-05, OK-07
CpoiictBa crenenu ¢ pauu- | 1. [loHsATHE cTENeHHU C TIOOBIM paIllHOHAEHBIM TIOKA3aTEIIEeM.
OHAJIBHBIM U JEUCTBUTENL- | 2. CreneHHble ()YHKIMH, X CBOWCTBA U TPapUKH
HBIM II0Ka3aTeJIsIMU KomOunmnpoBanHoe 3aHsaTue 2
Tema 9.4 Copneprxanue yueOHOTo MaTepuana
Pemienne  uppaumonann- | 1-2. PABHOCHIBHOCTH UPPALIMOHAIBHBIX YPAaBHEHUH U HEpaBEHCTB. MeTobl UX pe-
HBIX ypaBHEHMH M HEpa- | MIEHUs.
BEHCTB 3-6. Pemenune uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB 3

KoMmOuHMpOBaHHOE 3aHATHE
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Tema 9.5 CogepxaHue yaeOHOTO MaTepualia
Crenenn u kopan. Crenen- Onpenenenne creneHHol (yHKIWH. Mcmonb30BaHUE €€ CBOWCTB MpPHU PEIICHUU
Hast PYHKIHA YpaBHEHUH U HEPABEHCTB 1

KonTpoabHasi paGora Ne 8
Pa3nea 10. [loka3zaTenbHas GpyHKIUSA 13
Tema 10.1 Coneprkanue yueOHOTro MaTepuasa
[MokazatenpHass QyHKuMs, | 1. CTeneHb ¢ MPOM3BOIBHBIM JICHCTBUTEIBHBIM MIOKA3ATEICM.
€€ CBOMCTBa 2. Ormpenenenue nokasaTeabHON (GYHKIINH, €€ CBOWCTBA U IpaduK.

3. 3HaKOMCTBO C IPUMEHEHUEM I0Ka3aTeIbHON (PYHKINH.

4. Pemenue MoKa3aTeNbHBIX YPaBHEHUH (YHKIMOHATBHO-TPA(QUIECKUM METO0OM 2

KomOuHupoBaHHoe 3aHsTHE
Tema 10.2 Coneprxkanue yueOHOTro MaTepuaa
Pemenue . TMOKA3ATCIBHBIX | 1 7 Permenue moka3aTenbHbIX YPABHEHUI METOIOM YPaBHUBAHMS MTOKa3aTeneil OK-01, OK-02,
YPaBHCHHH 1 HCPABCHCTB 3-4. Pemenue mnokazaTeiabHbIX YPaBHEHHUI METOJOM BBEJEHHS HOBOU NEpeMeH- OK-03, OK-04,

HO 7 OK-05, OK-07
5-6. Pemenue mokaszaTeNbHBIX YpaBHEHUH (yHKIIMOHAIBHO-TPAPHUECKUM METO-
JIOM.

7-8.  PemeHnue moka3aTenbHBIX HEPABEHCTB

[TpakTryeckoe 3aHsATHE
Tema 10.3 Copneprxanue yueOHOTro MaTepuana
Cucremst . TIOKA3ATCINBHLIX | 1 > Pemenue crcTeM MoKa3aTeIbHBIX ypaBHEHHIT
YpaBHCHUH Komb6unupoBaHHoe 3aHsTHE 2
Pazpnen 11. Jlorapugmsl. Jlorapugmudeckas pyHKuus 21
Tema 11.1 CogepxaHnue yueOHOTO MaTepralia OK-01, OK-02,
Jlorapudm umcna. Jlecs- | 1-2 Jlorapudm uncna. JIecATHIHBINA U HATYPAIBHBIH JIOrapr()MbI, YUCIIO € OK-03, OK-04,
TUYHBIH U HATypanbHbI | KOMOHHMpPOBAHHOE 3aHATHE OK-05, OK-07
JorapuQMbl, YUCIIO € 2
Tema 11.2 Conepxkanue yueOHOro MaTepuasa
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CpoiictBa  norapu¢mos. | 1-2 CoiicTBa norapugmos. Onepariust J0rapupMHUpPOBAHUS.
Onepanus  norapupmupo- | KoMOHHHPOBAaHHOE 3aHSATHE 2
BaHUS
Tema 11.3 Coneprkanue yueOHOro MaTepuaa
Jlorapupmuueckass ¢yHk- | 1-2 Jlorapupmudeckas GyHKINS U €€ CBOWCTBA
1151, ee CBOICcTBa KomOunmpoBaHHoe 3aHsATHE 2
Tema 11.4 CopepxaHnue yueOHOTO MaTepualia
Pemenne  norapudmude- | 1.2 Toustue Jorapugpmuyeckoro ypaBHeHus. Onepanus NOTEHIIMPOBAHUS.
CKMX YPaBHEHMH M HEPA- | 3.4 Tpy OCHOBHBIX METOJA PELICHHs JOrapH(pMUYECKHX YPAaBHEHHMIL: (YHKIO-
BCHCTR HaJIbHO-TpaUUeCKUii, METO MOTEHIIMPOBAHNUS, METO/] BBEICHHUS HOBOH Iepe-
MEHHOM. 8
6-8 Jlorapupmuyeckre HEpaBeHCTBA
KoMmOuHMpoBaHHOE 3aHATHE
Tema 11.5 CogepxaHnue yueOHOTro MaTepualia
Cucrembl norapudpmuue- | 1.  ANTOPUTM PEHICHUS CHCTEMbI YPaBHEHHIA.
CKUX ypaBHEHHI 2. PaBHOCHIBHOCTH JIOTApU(MUUECKUX YPaBHEHUH U HEPABEHCTB
KoMOUHUPOBAHHOE 3aHATHE 2
Tema 11.6
Jlorapugmsl B npupozae u | 1-4.Ilpumenenue aorapudma.
TEXHUKE [TpakTryeckoe 3aHsATHE
4
Tema 11.7 CopepxaHnue yaeOHOTO MaTepralia
Pemenue 3anau. Jlorapud- | Jlorapudmudeckas GpyHkuust. PemerHne npocTelimux sorapuGMUIecKux ypaBHEHHIA
MBI. Jlorapupmuueckas | Konrpouabnas paéora Ne 9 1
byHKIUS
Paznen 12. JjieMeHTb KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH 17 OK-01, OK-02,
Tema 12.1 Copneprkanue yueOHOTo MaTepuana OK-03, OK-04,
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OCHOBHBIE TIOHATHUA KOM-

1-2 IlepecTaHOBKH, pa3MELIEHUsI, COUECTaHUS.

OK-05, OK-07

OMHATOPHUKU IIK-4.2
Kom0OuHMpoBaHHOE 3aHATHE.
Tema 12.2 Coneprkanue yueOHOTo MaTepuasa
CobpiTHE, BepoATHOCTh | 1. CoBMecCTHBIE M HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpPOSITHOCTH CYMMBI CO-
coObiTusa. CroxeHue u ObITHI.
YMHOKEHHE BEPOSTHOCTEI 2. VYcrnoBHas BEpOSATHOCTh. 3aBUCHMBbIE U HE3aBUCHUMBIE COOBITHA. TeopeMsbl O Be-
POSITHOCTH TPOM3BEICHIS COOBITHH.
KoMmOuHMpOBaHHOE 3aHATHE
Tema 12.3
BepostHocTs B mpodec- | 1.  OTHOCHTENbHAsS 4acTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
CHOHANIbHBIX 33/1a9axX 2. CraTucTthueckoe ornpeaeaeHie BEpOsITHOCTH.
3-4 OrneHKa BEpOSATHOCTH COOBITHUS
[IpakTrueckoe 3aHsTHE
Tema 12.4 CogepxaHnue yueOHOTO MaTepualia
HuckperHas  ciydainas | 1. Bunel cimydaiiaeix BenuuuH. OnpeseneHne JUCKPETHON CIy4aifHO! BeTHYUHBI.
BEIMYMHA, 3aKOH €€ pac- | 2. 3aKOH paclpeleieHus JUCKPETHOH ciayyailHol BennyuHbl. Ee uncioBbie xapak-
npeeeHus TEPUCTUKH
KombOunnpoBanHoe 3aHsTHE
Tema 12.5 Copneprxanue yueOHOTo MaTepuana
3agaun  MareMaTudeckoi | 1. Bapuarnmonusiii psij. [ToJMroH 4acToT U THCTOrpaMma.
CTAaTUCTUKU 2. CTaTUCTUYECKHE XapaKTEPUCTUKHU Psifia HAOJI01aeMbIX JIAHHBIX
KombOunnpoBanHoe 3aHsATHE
Tema 12.6
CocraBnenre Tabmun u | 1-2 IlepBuuHas 06paboTKa CTaTUCTHUECKUX JAaHHBIX.
JMarpamMM Ha TIPaKTHKE 3-4 I'padnueckoe ux mpenacraBieHne. Haxoxnenne cpeqHIX XapakTEPUCTHK, Ha-
OJII0TaEMBIX JIAHHBIX
[IpakTrueckoe 3aHsTHE
Tema 12.7 Copepxanue yueOHOTO MaTepualia
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Pemenune 3anau. Dnemen-
Tl KOMOMHATOPWKH, CTa-

OnemenThl KOMOMHAaTOpUKU. COOBITHE, BEPOSITHOCTD COOBITHS. CI0KEHNE U YMHO-
JKEHUE BEPOSITHOCTEN

TUCTUKA U Teopuu Bepo- | KonTpoabHas paGora Ne 10 1
ATHOCTEN
Pa3znen 13. YpaBHeHusi U HEpaBeHCTBA 29
Tema 13.1 Copneprkanue yueOHOTo MaTepuana
PaBHOCMIBHOCTE ypaBHe- | 1. PaBHOCWIBHOCTH ypaBHeHUU U HepaBeHCTB. Ompenenenus. OCHOBHBIE TeOpe-
HUI 1 HepaBeHCTB. OOmIHe MBbl PaBHOCHUJIBHBIX IIEPEX0/jaX B YPAaBHEHUSAX U HEPAaBEHCTBAX.
METO/BbI PEILICHUS 2-4 OOmue MeToAbl pelIeHus] YpaBHEHUH: epexol OT paBeHCTBA (YHKUUH K pa- 4
BEHCTBY apryMEHTOB Il MOHOTOHHBIX (DYHKIUH, METOJ pa3joKEHUsI Ha MHO-
JKUTEJIN, METOJI BBEICHHsI HOBOM MEepEeMEHHOH, (HyHKIIMOHATBLHO-TPadUIECKUMA
METOJ
KomOuHnpoBaHHoOe 3aHsATHE
Tema 13.2 Copneprxanue yueOHOTO MaTepuana
I'padmueckuii meron pe- | 1-2 OOmme METOIBI PEICHHS HEPABEHCTB: TIEPEX0/] OT CPABHEHHS 3HAUCHUH (yHK- OK-01, OK-02,
LIEHUs YPaBHEHMH, HEpa- | Ui K CPAaBHEHHUIO 3HAYCHHI apTyMEHTOB JIJTsl MOHOTOHHBIX (DYHKIIHIA, METOJT HHTEP- OK-03, OK-04,
BEHCTB BaJIOB, (DYHKUIMOHAIBHO-TPAQUUECKUI METO/I. OK-05, OK-06,
3-4 I'paduueckuii METOJT peIICHNUs YPaBHEHU U HEPAaBEHCTB 4 OK-07
KomOunmnpoBanHoe 3aHsATHE IIK-2.1
Tema 13.3 Copneprxanue yueOHOT0O MaTepuana
VYpaBuenus u HepaBeHcTBa | 1-2 Ompenenenue moayinsi. Packpeitme momyns mo ompenenenuto. [Ipocreiimmie
C MOJyJIeM YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM.
3-4 IlpuMeHeHne paBHOCHIIBHBIX MEPEXO0B B ONPEACICHHBIX THUIIAX YPABHEHUN U 4
HEPABEHCTB C MOJYJIEM
KomOuHmnpoBaHHoe 3aHsATHE
Tema 13.4 Copneprkanme yueOHOTo MaTepuana
VYpaBHenus U HepaBeHCTBA | 1-2 3HakoMcTBO ¢ mapameTpoM. [Ipocreiiue ypaBHEHUS ¢ mapaMeTpoOM
¢ ImapaMeTpamu 3-4 Ilpocreiiue HEPABEHCTBA € TApaMETPOM 4
KoMmOuHMpoBaHHOE 3aHATHE
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Tema 13.5

CocraBneHue u pelieHUe
npodeCCHOHATBHBIX 3a1au
C IOMOIIBIO YPaBHEHUN

1-8 Pemienne TeKCTOBBIX 3324 IPOPECCHOHATHLHOTO COACPIKAHUS

[IpakTrueckue 3aHATHA

Tema 13.6
Pemenne 3agau. YpaBHe-
HUs U HEPABEHCTBA

Copepxanue yueOHOro Marepualia

1-2 O6uue MeToIbl peleHns: ypaBHEHUH.
3-5 YpaBHEHUS U HEPABEHCTBA C MOAYJIEM U C TapaMeTpamMu

[IpakTrueckoe 3aHsTHE

CamocrosiTesibHasi pado-
Ta

MmuosxecTBa. Onepanuu ¢ MHOXecTBaMH. [ 'padbl. Pemmenne 3anau. MuoxectBa, [ pa-
¢w1 1 ux npumenenue. [Ipumenenue norapudma. Jlorapudmuueckas cnvpanib B Mpu-
poxae. Ee maTemMaTn4eckue CBOMCTBA.

Hcnonp30BaHNE TEOPETUKO-MHOKECTBEHHOIO ammapara A ONUCAHMs PEabHBIX
IIPOLIECCOB U SIBJICHUN B MPO(PECCUOHANBHON AESITeIbHOCTH, IPU PEIICHUH 33]1a4 U3
Ipyrux aucuuiuing. OnpeneneHue, Teopema, CiaeACTBUE, J0Ka3aTeIbCTBO
[Tpumenenue norapudma. Mictopust pa3BuTus MareMaTtuku. Jlorapudmudeckas cru-
pansb B npupoze. Ee MareMaruueckue CBOMCTBA.

PacrnionoxeHue mpsiMbIX U IUNIOCKOCTEH B OKpy:KaroleM Mupe (Ipupoje, HCKyCcCTBe,
ApXUTEKTYpE, TEXHUKE).

MareMaTtnueckoe OXKHJaHWe OWMHApHOW CIIy4ailHOW BeIWYWHBI. MaTeMaThdeckoe
0’KHMJIAaHHE CYMMBI CIy4alHbIX BETWYMH. MaTeMaTuuecKoe OKUJIaHuEe U JUCTIEPCUst
reOMETPUYECKOro 1 OMHOMHUAJIBHOTO pacIipeieIeHH

Brruncnenue BenuuuH (7MHA, YTOI, 00BEM, IO TOBEPXHOCTH) T€OMETpUYC-
CKUX (uryp, UCHoib3ysl U3ydeHHble ¢opMyiibl U MeToasl. [locTpoenue ceueHuit
MHOTOTPaHHHKOB METOJIOM CJIE/IOB, BBITIOJHEHUE (BHIHOCHBIX) MJIOCKHX UYepTEkKel
W3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

40

Ipome:xkyTounas arrectaunus (aupdhepeHInpoBaHHbIHN 3a4eT, YK3aMeH )

18

Bcero:

340
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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
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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/IOHaJIBHI)IX KOMHGTGHHI/Iﬁ IO pasaciaM U TeMaM COACPIKAHUA

y4eOHOT0 MaTepHaia.

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

Oobmasi/mpodeccnonanb- Paznen/Tema Tun oeHOYHBIX
Hasi KOMIIeTeH M MepONpPHUATHS

OK 01. Betbupats ciocob6sr | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue

pemenns 3anad npodeccuo- | 1.0 Y CTHBIH onpoc

HAJIBHOM JEATEeIbHOCTH }2) é’ Tempr2.1,2.2,2.3,2.4, 2.511-0/¢, | Maremarnueckuii

HPUMEHHTEIRHO P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 JUICTART

K Pa3IM4YHBIM KOHTEKCTaM P4 Tempr4.1. 40 43 4.4 45 4.6 | AHAMBALYyanbHas
4.7 -o/c, 4.8,4.9,4.10, 4.11 caMoCTOsTeNbHAs
PS5, Temsr 5.1, 5.2 pabota

IIpencrasnenue pe-
3yJITATOB IPAKTHU-
YeCKuX paboT
3amuTa TBOPUYECKUX
pabot

3amuTa UHIUBUTY-
AIbHBIX MPOEKTOB
KonTponbhas pabo-
Ta

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA T10-
WCKa, aHAJIN3a U UHTEpIIpe-
Taru HHPOPMAIUH, U WH-
(dhopmaImoHHbIC TEXHOJIO-
THHU JJIs1 BBITIOJTHCHUS 337124
npoeCCUOHATLHOM Jies-
TETBHOCTH

P1,Tema1.1,1.2, 1.3 II-0/c, 1.4, 1.5,
1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.511-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

TectupoBanue
YeTHbII onpoc
MaremaTnueckui
JTUKTaHT
NunuBuayanbHas
CaMOCTOSITENIbHAs
pabora
IIpencrasnenue pe-
3yJbTaTOB IIPAKTH-
YecKuX paboT
Konrtpomnsnas pabo-
Ta
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P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

OK 03. IImanupoBats u pe-
aJIM30BBIBATH COOCTBEHHOE
pod)eCCHOHAIBHOE U JINY-
HOCTHOE pa3BHUTHUE, MPE/I-
MPUHUMATEIBCKYIO JIesI-
TETBHOCTH B PO ECCHO-
HAJIbHOM cdepe, UCIIOB30-
BaTh 3HaHUs 10 (pUHAHCO-
BOM I'PaMOTHOCTH B Pa3JIM4-
HBIX )KH3HCHHBIX CUTYaIlH-
X

P1,Tema1.1,1.2,1.31II-0/c, 1.4, 1.5,
1.6

P2 Tems12.1,2.2,2.3,2.4,2.511-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsr 4.1, 4.2,4.3,4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

TectupoBanue
YcTHbIN onpoc
Marematnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
pabota
IIpencrasnenue pe-
3yJIBTATOB TIPAKTHU-
YeCKHuX padboT

OK 04. 3¢ddexTruBHO B3au-
MOJICHCTBOBATH U pabOTaTh
B KOJUIEKTUBE U KOMAaHJIE

P1,Tema1.1,1.2,1.31I-0/c, 1.4, 1.5,
1.6

P2 Tems12.1,2.2,2.3,2.4,2.511-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsr 4.1, 4.2,4.3,4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temebr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

TectupoBanue
VYcerHbII onpoc
Marematnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAs
pabota
IIpencrasnenue pe-
3yJIbTAaTOB MIPAKTHU-
YeCKHuX padboT
KonTtponbnas pabo-
Ta

OK 05. OcyuecTBisTh yCT-

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,

TectupoBanue

43




HYIO U TUCbMEHHYIO KOM-
MYHUKAIIMIO HA TOCyAap-
CTBEHHOM s3bIKe Poccnii-
ckoit depeparuu ¢ y4eTom
0COOEHHOCTEN COLIMAIIBLHO-
T'0 U KyJbTYpPHOT'O KOHTEK-
cra

1.6

P2, Temn1 2.1,2.2,2.3,2.4, 2.5 1-o0/c,
2.6

P 3, Temst 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsr 4.1,4.2,4.3,4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temsr 5.1, 5.2
P1,Tema1.1,1.2,1.31I-0/c, 1.4, 1.5,
1.6

P2 Tems12.1,2.2,2.3,2.4,2.511-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temnr 4.1, 4.2,4.3,4.4,45, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

VYeTHbII onpoc
MaremaTuueckui
JTUKTaHT
NunuBuayanbHas
caMOCTOsITeNIbHAs
pabora
[IpencraBnenue pe-
3yJbTaTOB MPAKTH-
YecKux paboT
Konrpomnsnas pabo-
Ta

OK 06. IIposBiAaTs rpa-
KIAHCKO-TIATPUOTHIECKYIO
MTO3UIINIO, TEMOHCTPUPO-
BaTh OCO3HAHHOE IMOBEIE-
HUE Ha OCHOBE TPaJAUIINOH-
HBIX OOIIEYEIOBEYECKAX
IICHHOCTEH, B TOM YHCIIC C
Y4€TOM rapMOHM3AIUU
MEXKHAIIHOHAJIBHBIX U MEX-
PETUTHO3HBIX OTHOIICHUH,
MIPUMEHSATH CTaHIAPThI aH-

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue
VYcTHbIN onpoc
MaremaTuueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeJIbHAs
pabota
IIpencraBnenue pe-
3yJIbTAaTOB MIPAKTHU-
YeCKHuX padboT
KonTponbnas pabo-
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TUKOPPYIILIHOHHOTO MOBE- Ta
JeHus

OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
COXpaHEHHUIo okpyxatomeir | 1.0 Y CTHBIH onpoc
cpeibl, pecypcochepeske- P2, Temp12.1,2.2,2.3,2.4, 2.5 1I-0/¢, | \aremaruueckuii
HUIO, IPUMEHSATH 3HAHUS 00 1232 Tensr3.1.3.2. 3.3 [lo/c. 3.4 JIUKTaHT
M3MEHEHUH KIMMATa, IPHH- | p 4” TeMbt 4_1’ , 42’, 4.3’ 4 4,’ 4_'5’ 4.6, WnauBugyanbHas
LHTIBI GEPEIITMBOTO IPOM3- | 4.7 [T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITE bHAs
BOJICTBA, Y (HEKTUBHO JICH- P 5, Temsr 5.1, 5.2 pabora

CTBOBATh B I~IpE’:EIBI)I‘IEH\/JIHBIX
CUTyalnusax

P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Tems! 10.1, 10.2, 10.3, 10.4

IIpencrasnenue pe-
3yJIBTATOB MPAKTH-
YecKux padboT
KonTtponbnast pabo-
Ta

Brinonuenue sk3a-
MEHALMOHHBIX 33/1a-

HUH

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.51-0/c, 13.6
IIK 4.2. TIpoBoguts komuue- | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
CTBEHHBIM W KadecTBEHHBIN | 1.6 YcTHBIi onpoc
y4er 3emenb, mnpuHumarh | P2, Temsi 2.1,2.2,2.3,2.4,2.511-0/C, | Maremarnueckuit
ydyacTue B UX MHBEHTapu3a- | 2.6
MM 1 MOHUTOPHUHTE. P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 JUIKTAnT

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBAyaIbHAS

4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

P 5, Tems 5.1, 5.2 pabora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

IIpencrasnenue pe-
3yJIbTATOB MPAKTH-
YecKux padboT
KoHnTtponbnast pabo-
Ta

Beinonuenue sk3a-
MEHALIMOHHBIX 33/1a-
HUU
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