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1. O0mas xapakrepucTiuka padoueil nporpaMmmsbl 001eo00pa3oBaTe/IbHOM
TUCHUILTUHBI «MaTemMaTuka»

1.1. Mecto AUCHMIUIMHBI B  CTPYKType  mnpogeccuoHaAJbLHOI
o0pa3oBaresbHoi nporpammel CIIO:

O6meoOpazoBaTebHas UCLMILIAHA «MareMaTuka» SIBISAETCS
o0sA3aTeNIbHOM  4YacThio  00HIe00pa3oBaTENbHOrO  LMKJIAa  00pa3oBaTElbHOU
nporpamMmmbl B cooTrBeTcTBUU ¢ DPI'OC mo mpodeccun 09.01.04 Hanmagumx
anmapaTHBIX U MPOTPAMMHBIX CPEICTB HHPOKOMMYHHKAIIMOHHBIX CHCTEM

1.2. He.]'ll/l ! IVIAaHUPYEMBbIC pe3yJ/ibTaTbl OCBOCHUA JUCHMILJIMHbIC

1.2.1. lleap AuCHMIIAHBI

Conepxanue IPOrPaMMBI o011eo0pazoBaTenbHON TUCIUTUTUHBI
«MareMatuka» HampaBiIC€HO Ha JOCTHUXKEHHUE pE3yJIbTaTOB €€ H3Yy4YCHUs B
cootBerctBUun ¢ TpeboBanusimu PI'OC COO c¢ yuerom mnpodeccuoHaIbHOM
HarpaBiaeHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS  001HIe00pa3oBaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHe AMCLUUIIMHA uMeeT npu popmupoBanuu 1 pazsutuu OK u
[K



O01ue KoMneTeHI U

Inanupyemble pe3yabTaThl 00y4eHHs

Oomme

)Incunmmnapnble

OK 01. Beibupats crioco0sl
pelLIeHus 3a/1a4
npodeCCHOHaTBHON
JESITEILHOCTH MTPUMEHHTEIEHO
K Pa3JIMYHbIM KOHTEKCTaM

B wacTtu Tpy10BOro BOCIIHTAHHUS:
- TOTOBHOCTb K TPYAY,
MacTepCTBa, TPYIOIO0UE;

OCO3HaHHUC I CHHOCTU

- TOTOBHOCTh K  AaKTHBHOW  JI€ATEIBHOCTU
TEXHOJIOTHUECKOH W COLHMAJIbHON HAalpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOSATEIIBHO BBIMIOIHSATH TAKYIO AEATCIHHOCTH;

- WHTEpeC K Ppa3TIYHBIM chepam
npodecCHOHANBHON IeATEIHOCTH,

OBnaneHue YHHUBEpCAIbHBIMU y4eOHBIMU
[103HABATEJILHBIMH JEHCTBUSMH:

a) 0a30BBIC JJOTHUECKHUE JICHCTBHUS:

- CaMOCTOSITEIILHO ¢dhopmympoBarb u
AKTyaJM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh — ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIﬁ IIPpU3HAK WU

OCHOBAaHWS JUIS CpaBHEHHWs, KIaCCH(PHUKAIUU U
0000IIICHHS;
- ONpeneNaTh IENd JICATEIbHOCTH, 3a/aBaTh

napameTpsl U KPUTEPUU UX JOCTHIKEHHUS;
- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHs B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTBb KOPPEKTHUBBI B ACATCIBHOCTb, OLICHUBATH

-BJIaZIETh METO/IaMH J10Ka3aTelbCTB, AJITOPUTMAMHU PELIEHUs 3ajau;
yMeHue (OpMyIHpOBaTh OIpPEAETCHNS, AKCHOMBI M TEOPEMBI,
IPUMEHATh UX, NPOBOIUTH [OKA3aTEJIbHBIE PACCY)KIEHUS B XOJE
penieHns 3aaay;

- YMEThH OMEPUPOBATH MOHATHAMU: CTENIEHb YHCIA, JorapudM ducna;
yYMEHHE BBIIONHATH BBIYMCICHWE 3HAYEHHH W IPeoOpa3oBaHUs
BBIPOKEHHH CO CTENEHSAMH M Jorapudgmamu, Mpeodpa3oBaHUs
JIpOOHO-PAIOHATIBHBIX BBIPAKECHH;

- YMETh OIepupoOBaTh TTOHATHUSIMU: palnyoHabHbIE,
WppalroHajbHbIe, MTOKa3aTeIbHbIe, CTEIEHHbIE, JOrapu(hMUUCCKHE,
TPUTOHOMETPUYECKUE YPABHEHUS H HEPABEHCTBA, NX CHCTEMBI;

- yYMeTb OIEpUPOBATH MOHATHUSAMU: (QYHKIMS, HENpepbIBHAS
(GyHKUUMs, TPOM3BOIHAS, IEpBOOOpa3Has, ONpeAeeHHBI HHTETPal
YMEHUE HAaxOAuTh IIPOU3BOAHBIE byHKIMH,

UCIONB3Ysl CIIPABOYHBIE MaTepHallbl; MCCIENOBaTh B IPOCTEHIIMX

SJIEMCHTAPHBIX

ciaydasx (yHKIMM HAa MOHOTOHHOCTb, HAaXOIWUTh HAWOOJBIIHE M
HaMMEHbIIME 3HaYeHHsI (PYHKLMI; CTPOUTH IpaKH MHOTOUJICHOB C
WCIOJIb30BAaHUEM ammapaTa MaTeMaTUYECKOro aHajiu3a; MPUMEHSTh
MPOM3BOJIHYI0 MPH PELICHUU
MPaKTUKO-OpPUEHTHPOBaHHBIE

3a7a4  Ha JBIDKCHHE;, peIIaTh
3aJa4yd = HA  HAUOOJBIIME |

HAaMMCHbLIIMEC 3HAYCHHUA, Ha HaXO0XIACHUC TIIYyTH, CKOPOCTH U

YCKOpEHHUS;

- yYMeTh ONepupoBaTh MOHATHSIMH: palMOHANbHAS (DyHKIWHS,




COOTBETCTBHE PE3YJIbTATOB IEJISIM, OLICHUBATh PUCKU
MTOCIIEICTBHIA CATSIILHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIIIJICHUE MPU PEIICHUN
JKU3HEHHBIX MPOOIIEM

0) 6a30BBIC HCCIICAOBATEIIbCKHAES JCHCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIILCKON 1
MPOCKTHON JIESITEIbHOCTH, HAaBBIKAMH pa3pereHus
mpobiem;

- BBISIBISTH TPUYMHHO-CJICACTBEHHBIC CBS3H U
aKTyallM3upoBaTh 33/1ady, BBIIBUTaTh THUIIOTE3y €e
peIlieHH s, HAXOIUTh apryMEHTHI JJIsl JIOKa3aTelbCTBa
YTBEPXKIICHUH,
KPUTEPHHU PEIICHUS,

CBOHX 3aJaBaTh MapaMEeTpel U

- AHAIM3UPOBATh IIOJIyYEHHbIE B XOAE PEILCHUS
3aaud  pe3yNbTaTbl, KPUTUYECKH OLIEHUBATH UX
JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

-- YMETb MEePEHOCUTHh 3HAHUS B MO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yMeTb HWHTETPUPOBAaTh 3HAHHUS U3 Pa3HbIX
MpeIMETHBIX 00JIacTeid;

- BBLIBHIaTh uzey,
OpPUTMHAJIbHBIE MTOJIXO/IbI U PEIICHHUS;

HOBEIC npeajiaratb

U CIOCOOHOCTH UX HCIOJIB30BAHUS B IO3HABATEILHOM
)51 COHHaJ’ILHOﬁ MMPaKTHUKE

nokaszarenbHas (yHKUHWSA, CTeNeHHas (QyHKIMA, Jorapudmuaeckas
(GyHKIMS, TpUTOHOMETpHUYECKHe (QYHKIMH, 0OpaTHble (YHKIWU;
YMEHHE CTPOUTHh TpadUKd HW3yYeHHBIX (YHKIHMHA, HCIIOIH30BaTh
rpaduKy IPU U3YUESHUH MPOLIECCOB M 3aBUCUMOCTEH, TIPH PEIICHUH
3a7a4d U3 APYrUX y4eOHBIX IPEIMETOB U 3aj1ay U3 peallbHOW KU3HU,
BBIpaXaTh (popMyIaMu 3aBUCUMOCTH MEX]Ty BETUUNHAMU;

- YMETb peliaTh TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM YHCIIE Ha
MNPOLEHTH, JOJM M 4YacTd, Ha [BI)KEHHE, pPabOTy, CTOMMOCTH
TOBAPOB U YCIIYT, HAJIOTH, 3aJa4H U3 00JIACTH yIIPaBJICHHS JTMYHBIMU
U CceMeHHbIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHHS, YpaBHEHHUS,
HEpaBEHCTBA M HX CHCTEMbl II0 YCJIOBHUIO 3aJayd, HCCIENOBaTh
MOJy4YeHHOE  pEUIeHHe W OLEHHMBATh  MPaBAOMOAOOHOCTH
pe3yIbTaTOB;

- yMeThb ONEpUpPOBaTH MOHSATHSAMHU: CpeaHee apu(pMeTHYECKOoe,
MeauaHa, HauOonpliee U 3HAYEHHUs, pa3Max,

JCTIEpCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMeHHe

HaMMCHBIICC

W3BIIEKaTh, MHTEPIPETHPOBATH MH(OPMAIINIO, MPEACTABICHHYIO B
TabNmuIax, Ha auarpaMMax, Tpadukax, OTPa)karollyl0 CBOHCTBa
peasbHBIX MPOLECCOB M SIBJICHHH; MPEACTaBIATh MH(OpMAIKIO C
MOMOILBIO TabmuL W AWMarpaMM; HCCIEAOBaTh CTaTUCTUUECKHUE
JAHHbIC, B TOM YHMCJIE C MPUMEHEHHEM TIpadUYecKuX METONOB U
3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATh MOHATUSMU: CIYYalHBIA ONBIT U CIIy4YailHOE
COOBITHE, BEPOSTHOCTH CIYyYalHOTO COOBITHS, YMEHHE BBIYMCIIATH
BEPOSITHOCTD C MCIIOJIB30BAaHUEM Ipa)UueCKUX METOAOB; IPUMEHATh
(OpPMYIBI CIOKEHHSI 1 YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE
GbaxTel U (HOPMyYIBI MPU PELICHHN 3a/ad; OIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aWHBIMH BEJMYUHAMU;
YMEHHE MPUBOJUTH PUMEPHI IPOSIBIICHHSI 3aKOHA OOJBIINX YMCell B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMETh ONEpPUPOBATh IOHATUSAMHU: TOYKA, MpsMas, IJIOCKOCTb,




MPOCTPAHCTBO, JIBYIPaHHBIA YTOJI, CKpEHIMBAIOIIMECS TpSMBIE,
napaieJbHOCTh U MEPIeHIUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH,
YrOJI MKy MPSMBIMH, YTOJ MEXIY HpPsIMON U MJIOCKOCTBIO, YTOJ
MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JIO IUIOCKOCTH,
pacCTodHUEC MEXKAY MNPAMBIMH, PACCTOAHUC MECKAY IIJIOCKOCTAMU,
YMEHHE HWCIONb30BaTh MpPH PElICHUH 3ajad W3ydeHHBbIE (DaKThl H
TEOpeMbl IUIAHUMETPUH; yMEHHE OICHHBATh pa3Mepbl OOBEKTOB
OKpY>KaloIIero MUpa;

- YMETh OIEpUPOBATh IOHSATHUSMHU: MHOIOTPAHHHK, CEUCHHUE
MHOIOTpaHHHKa, Ky0, apauieNienuies, Mpu3Ma, mupaMua, Gurypa
U TIOBEPXHOCTb BPAILCHHS, IIMJIMHIP, KOHYC, map, cdepa, cedyeHus
(Guryppl BpalleHus, IUIOCKOCTh, Kacaromasics cepbl, IHIHHAPA,
KOHycCa, IUIOMa b ITOBEPXHOCTH NHPAMHUJBI, IMPHU3MBI, KOHYCA,
MWIMHApa, TUionans cdepbl, 00beM Kyba, MTPIMOYTOIHLHOIO
napasuiesienumne/ia, MMpaMuIbl, TPU3MBbI, [IMINH/PA, KOHYCa, Iapa;
yMeHHe 1300paXkaTh MHOTOIPAHHUKH M MOBEPXHOCTH BPAIICHUS, UX
CCUCHHUSI OT pYyKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M
JNMEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE PACIO3HABATH MPABHIIBHBIE MHOTOr PAHHUKH;
YMETh ONEpUPOBaTh MOHSATHSMH: JBWIKEHHE B TIPOCTPAHCTBE,
no700HbIe (HUTYpbl B TPOCTPAHCTBE; HCIIONB30BAaTh OTHOIICHHE
Tomaaeil MmoBepxXHOCTed W 00BEMOB MOMOOHBIX QUTYp TIpH
peLICHNH 33/1a4;

- yMeTh BBIUHCISTH T€OMETPHYECKHE BEJIMYMHBI (JUIMHA, YOI,
Ioniaab, 00beM, IUIONIAb OBEPXHOCTH), UCIIONB3YSl M3YUYCHHBIC
(bOpMYJIBI U METOJIBI,

- yMeThb ONEPHPOBATH IOHSATUSMHU: TPSIMOYTOJbHAs CHCTEMa
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA,
CKaJSIPHOE TIPOM3BEACHHE, YroJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YMCIIO; HAXOJUTh C TOMOIIBIO
U3YYEHHBIX (HOPMYNI KOOPIMHATHI CEPEAMHBI OTPE3Ka, PacCTOSHHE




MEXKIY IBYMS TOYKaMH;
-yMEeTb BBIOMPATh MOIXOMSIINN HM3yYEHHBIH METOH IS pelIeHUs
3a/la4yd, Pacro3HaBaTh MareMaTHdeckune (haKThl M MaTeMaTUIECKHUE
MOJICJIM B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HMCKYCCTBE;
YMEHHUE MaTEMaTUYeCKUX  OTKPBITUN

IIPUBOIUTHL  IIPUMEPHI

POCCHUICKON 1 MUPOBOM MaTeMaTH4eCKON HayKu

OK 02. Ucnonn3oBarh
COBPEMEHHBIC CPEICTBA TTOUCKA,
AHAJIM3a ¥ UHTEPIIPeTAIINN
WHpOpMAIUH, 1
MH(OpPMAIMOHHBIE TEXHOJIOTUH
TS BBITTOJTHEHHU S 33149
poheccuoHaIbHON
esITeIbHOCTH

B obnacti neHHOCTH HAYYHOT'O TO3HAHUS:
-c()OpMHUPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha
JMaiore KyJIbTyp, CIIOCOOCTBYIOLIETO
CBOEr0 MeCTa B MOJIUKYJIBTYPHOM MHUPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHTATEILCKOM

OCO3HaHHIO

KyJbTYpbl KakK CpelICTBa B3aUMOIEHCTBUS MEXAY
JIFOABMH U TIO3HAHUSI MUDA;

- OCO3HaHue
TOTOBHOCTh

[EHHOCTH Hay4YHOW JIeATEeNIbHOCTH,
OCYIIECTBIISTh MPOEKTHYIO "
HCCIICAO0BATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIbHO U B
rpyrmme.
Ognanenue YHUBEPCATbHBIMH y4eOHBIMHU
[103HABATEIILHBIMHU JCHCTBUAMMU:

B) pabora c nHpopMaIei:

- BIQJETh HABBIKAMU IOJIyYeHHs HHPOpMALUM U3
UCTOYHUKOB  Pa3HBIX

THIIOB, CaMOCTOATCIIBHO

OCYIIECTBIIATh MOWUCK, aHAJN3, CHCTEMATH3alUI0 |
MHTEPIPETalNi0 HWH()OPMALMK PA3IMYHBIX BHIOB U
(hopM mpencTaBIeHus;

- CO3[aBaTh TEKCTHl B Pa3iMYHBIX (OpMATAX C YyUIETOM
HasHa4YeHHs MHQPOPMAIMKM W LEJICBOH ayJIUTOPHUH,
BBIOMpAsl ONTUMAaJbHYIO (OpMY MPEICTABICHHUS W

BU3YyaJIM3alluu;

- yYMeTh ONEpUpOBaTh MOHATHSIMH: palMOHANbHAS —(DyHKIWHS,
noKasaTenbHasi (YHKIHWs, CTereHHas (QYHKIHA, JorapruQMuuecKas
(GyHKIUs, TpUTOHOMeTpHUeckre (YHKIWH, oOpaTHbIE (QYHKIWY;
YMEHHE CTPOUTh TpadUKd HM3YYeHHBIX (YHKIUHA, HCIOJB30BATh
rpaduKy pu U3yYEeHUH TIPOLIECCOB U 3aBHCHMOCTEH, MPU PEIICHUN
3a7a4 M3 APYTUX Y4eOHBIX IPEJAMETOB M 3a]a4 U3 PEAbHOH KU3HU;
BBIpaKaTh (pOpMyJIaMy 3aBUCUIMOCTH MEK/Ty BEIMUMHAMM;

- YMETh OIEpPHPOBATh IOHATUSMHU: TOXIECTBO, TOXICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHHH W
HEPaBEHCTB, PAaBHOCHJIBHOCTh YPaBHCHH, HEPABEHCTB M CHCTEM,
palnroHaIIbHEIE,
norapu()MUYECKIE, TPUTOHOMETPHUCCKHAE YPABHEHHUS, HEPABEHCTBA

MppaloHalbHble, IOKa3aTelIbHbIE, CTEMEHHbIE,
U CHCTEMBI, YMETh pellaTh YpaBHEHMs, HEPABEHCTBA U CHCTEMBI C
ITOMOIIBIO PA3IMYHBIX IPHEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C I1apaMEeTpPOM; IIPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBl JUId peELIeHHs MaTeMaTHYeCKMX 33jad M 3a4ad U3
Pa3IMYHBIX 00JIaCTEl HAYKH U peallbHOM JKU3HH;

- yMeTh CcBOOOIHO

MapajuieabHbIA

IIOHATHSAMMUN
IIJIOCKOCTH H B

OIICpUPOBATH JABHKXCHHC,

MEepeHoc, CHMMETpUsi Ha
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOAO00Us, MOMOOHBIC
(GUTYpBI; YMETh PAacIO3HABATH PaBHBIC U MOMOOHBIE QUTYPHI, B TOM
qHCciIe B MPUPOJE, UCKYCCTBE, apXUTEKTYype; yMETh HCIIOJIb30BaTh
TeOMETPHYCCKUE OTHONICHUS, HAXOAUTh TEOMETPHYUCCKUAE BETMIMHBI
(uMHA, yroi, IUIOmaab, 00BEM) MPH PEIICHUH 3a/a4 W3 JPYTHX

Y4€OHBIX IPEIMETOB U U3 PEAILHOM JKU3HH




- OLIEHMBAaTh  JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaLnH, €e COOTBETCTBHE IPABOBBIM U MOPAJIbHO-

OTUYECKUM HOpMaM;

- HWCHOJB30BaTh CpeACTBA HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TEXHOJNIOTUH B  pelIeHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX 17§

OpraHu3alMOHHbIX 3aaaq C CO6J'IIO):[CHI/ICM TpeGOBaHI/Iﬁ

OPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TMTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX M 3THYECKUX HOPM,
HOPM WH(POPMAITMOHHOH 0€30MaCHOCTH;

- BIIAJETh HAaBBIKAMH pACHO3HABAHMS W  3aIUTHI
uHpOpMAaINH,

JIJMYHOCTH

nHPOPMAITNOHHON Oe3omacHOCTH

OK 03. [TmanupoBats u
[pea30BLIBATH COOCTBEHHOE
npodeccroHaIBHOE U
IMMYHOCTHOE pa3BUTHE,
[peIPUHIMATETHCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOU cdepe,
MCIIOJIb30BaTh 3HAHUS 11O
(bMHAHCOBOI T'PaMOTHOCTH B
PA3TTMYHBIX JKM3HEHHBIX
CUTYaIHsIX

B obnacti 1yx0BHO-HPaBCTBEHHOT'O BOCITUTAHHS:
--  c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO MOBEICHHST,;

- CIOCOOHOCTH OIEHWBAaTh CHUTYallMI0 M IMPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACH Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHHWE JHMYHOIO BKJaJa B IOCTPOCHHE
YCTOHYUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILEHHE K CBOUM POIJUTEISIM U
(unu) ApYrUM dJieHaM CEMBH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSTUS LIEHHOCTEH CeMeHHOM
JKU3HH B COOTBETCTBUM C TPAIUIMIMU HapOJOB
Poccumn;
OBnanenune

JNEUCTBUSIMU:

YHUBEPCAIbHBIMU PETYISITUBHBIMU

a) cCaMOOpraHu3aIlUs:
- CaMOCTOSITEJIbHO OCYIIECTBISITh O3HABATEIIBHYIO
JICSITEIIbHOCTD,  BBISIBJISITH

MpoOJIeMbI, CTaBUTh U

- YMETh OIEpUPOBAThH MIOHSITUSIMU

MppaloOHaIbHBIE, TIOKAa3aTeNbHbIe, CTENeHHBIE, JIoTapu(hMUIecKue,

panroHaJIbHBIC,

TPUTOHOMETPUYCCKNEC YPABHCHUSA U HEPABCHCTBA, X CUCTEMBI;

- yMeTh OICPUPOBaTh TOHSTHSIMH: MHOTOTPAaHHUK, CEUCHHE
MHOTOIpaHHUKa, Ky0, MapajulesienuIie, Mpu3Ma, mupaMua, Gurypa
¥ TIOBEPXHOCTH BpAIICHUS, IIMIIMHAP, KOHYC, map, chepa, ceueHus
(Gurypsl BpalieHus, IUIOCKOCTh, Kacaromasics cepbl, IMIHHAPA,
KOHYCa, IUIOLIaAb ITIOBEPXHOCTH IHPAMH/IbI,
MWIMHApa, Iiomans cdepbl, o0beM KyOa,

napajulesienuIeaa, MUpaMuIbl, PU3Mbl, LIUIMHIpA, KOHYyca, Liapa;

IIPU3MBI,
IPSMOYTOJIBHOI'O

KOHYCa,

yMeHHe n300pakaTh MHOTOIPAHHUKHY U TIOBEPXHOCTH BPALLCHUS, HX
CEYEHHsS] OT pYKH, C TOMOINBIO YEPTEKHBIX HHCTPYMEHTOB H
JIEKTPOHHBIX CPEICTB; YMETh pAaclO3HaBaTh
MPOCTPAHCTBE; YMETh PacllO3HABATh IPaBUJIBHBIE MHOIOI'PAHHUKUY;
- yYMEThb ONEpPUpPOBaTH MOHATHUSIMU:

CUMMETPUIO B

NpSIMOYIOJIbHasl cucTeMa
KOOp/AMHAT, KOOPJAWHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJLIpHOE cyMMa
BEKTOpOB, MPOM3BEACHUE BEKTOPA HAa YMCJIO0; HAXOIUTh C IOMOIBIO

MPOU3BEJIEHNE, Yrojl MEeXAy BEKTOpaMu,




(hopmynupoBaTh COOCTBEHHBIE 3aJ1aun B
00pa3oBaTeNbHOM  AEATENIBHOCTM M KU3HEHHBIX
CUTYaLMSIX;

= CaMOCTOATEIBbHO COCTaBJIATH I1J1aH PEHICHH A
npobJeMbl C  y4eTOM  HMEIOIIMXCS  PEeCcypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH W MPEeANIOUTCHUH;

- 1aBaTh OLEHKY HOBBIM CUTYalLHsIM;

crocoOCTBOBaTh  (POPMHUPOBAHUIO U MPOSABICHUIO
NIMPOKOM OJPYyIUIMM B Pa3HBIX OOJACTSAX 3HAHWH,
MOCTOSHHO TIOBBIIIATH CBOM 0Opa3oBaTeNbHBIA U
KYJbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIB!

UCIIONB30BaTh MPHEMBI  peQIIEKCUH IS OLIEHKH
CHUTYyalllH, BbIOOpa BEPHOr'O peLIeHus;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPHHUMATH
peLeH s IO UX CHUKEHHIO;

B) DMOLIMOHAIBHBIA  HMHTEIUIEKT,  MPEmoiaralonui
c(hOopMUPOBAHHOCTB:

BHYTPEHHEN MOTHBAILlMM, BKJIIOYAIOIIEH CTpEMIJIEHHE K
JOCTVKEHHIO  [eMd W yCIexy,  ONTHMH3M,
WHULMATUBHOCTb, YMEHHE JEHUCTBOBATh, HCXOAS W3
CBOMX BO3MOKHOCTCH;

- SMIIATHH, BKJIOYAIOIIEH CIIOCOOHOCTh IOHUMATh
SMOLIMOHANBHOE COCTOSHUE JIPYTHX, YYUTBIBATH €ro
IpU OCYIIECTBICHHMH KOMMYHUKAIMH, CIOCOOHOCTH K
COUYBCTBHIO U COMEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH
BBICTpauBaTh OTHOILIEHHUS C JAPYIMMHU  JIFOJbMH,
3a00TUTBCS, TPOSBIATh HMHTEpPEC W paspemiarb
KOH(JIMKTBI

W3YYEHHBIX (OPMYJ KOOpAMHATHI CEPElUHBI OTpPE3Ka, PacCTOsIHUE
MEXIy ABYMsI TOUKaMH
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OK 04. DddexruBHO
B3alMO/ICHCTBOBATh U paboTaTh B
KOJUICKTHBE M KOMaH/Ie

TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEIEIICHHUIO;

-OBNIQJICHNE HAaBBIKAMH y4eOHO-HCCIIEeIOBATEIECKOM,
MIPOEKTHOM U COLMAJIBHON JIESITEIbHOCTH;

OBiajicHHe YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMU
ENCTBUSAMMU:

0) coBMeCTHas IeATCILHOCTD:

-  TIOHUMAaTh ¥  HCIOJb30BaTh  MPCHMYIICCTBA

KOMaHJHOHM Y MHMBHyaIbHOU PabOTHI;
- I[pUHUMATh 1LEIH JeSITEeNbHOCTH,
OpPraHu30BbIBaTh M KOOPAMHHUPOBATH ACUCTBUS IO €€

COBMECTHOU

JIOCTUKEHUIO: COCTaBJISITh I1aH JICUCTBUH,
pacmpenensaTb poiu C Y4eTOM MHEHHM yYacTHHUKOB
00CyX1aTh pe3yJIbTaThl COBMECTHON padoThI;

- KOOPAMHUPOBATH W BBIIONHATH pabOTy B yCIOBHSIX

pealbHOTO, BUPTYAJIBHOTO W KOMOHHHPOBAHHOTO
B3aHMOJICHCTBUS;

- OCyIIIeCTBJ'[HTB IIO3UTHUBHOC CTpaTeI‘I/I‘-IeCKOG
TOBEACHNE B PA3MYHBIX CUTYallUAX, TIPOSBIATH
TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITHATUBHBIM.
OBnazicHue YHHUBEPCATbHBIMA PETyISATUBHBIMA
JICCTBUSIMHU:

T) IpUHATHAE ce0s U JPYTHX JIFO/IEH:

- IPUHUMATh MOTHUBBI U apr'yMEHTHI APYTUX JIFOJCH TTpU
aHaJm3e pe3yJbTaToB AeITEIbHOCTH;

- IpU3HABaTh CBOE MPaBO M IMPaBO JIPYTUX JIIOJCH Ha
OIIINOKU;

- pa3BHBaTh CHOCOOHOCTH TMOHMMATh MHUP C TTO3HIMA
JIPYTOro 4eIOBEeKa

- YMETh ONEpPUPOBATh MOHATHUAMU: CIyYailHBIA ONBIT U CIy4dailHOe
COOBITHE, BEPOATHOCTH CIyJaHOTO COOBITHS, yYMETh BBIYHCISTH
BEPOSTHOCTB C HCIOJIB30BaHUEM TPAUUECKUX METOJIOB; TPUMEHSTh
(OpMYIIBI CIIOKEHHS] 1 YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE
¢dakTel ¥ (HOPMYNBI MIPU PElICHUH 3aja4; OIICHUBATH BEPOSATHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYallHBIMH BEIMYMHAMU;
YMEHHE NPUBOJUTD IPUMEPHI IPOSIBIICHHSI 3aKOHA OOJBIINX YMCEll B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

- yMeTb CBOOOZHO ONEpPUPOBATH MOHITUSMHU: CTEHEHb C LEIBIM
[IOKa3areneM, KOpEHb
panyoHaIbHBIM

HaTypaJIbHOU
IoKa3areseM,

CTETICHH,
CTEIIEHb C  JEHCTBUTEILHBIM

CTCIICHBb C

(BemIeCTBEHHBIM) TTOKa3aTeleM, JIorapu(M YuCIia, CHHYC, KOCHHYC H
TaHT'€HC [TPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATHUAMH: Tpaduk (QyHKIWH,
oOpaTtHast (GyHKOWS, KOMITO3UIMS (YHKIWMNA, THHEWHAs (QYyHKIIHS,

KBajpaTuyHas  (yHKOWS, CTemeHHas (QyHKIOUS C  IeJIbIM
nmokaszaresieM,  TPUTOHOMETpHiyeckue  (QyHKIUH, oOpaTHbIE
TPUTOHOMETPUYECKUE (dhyHKIMY, ToKa3aTesbHas u

norapugmMudeckass (QyHKUHH; YMEThb CTPOUTH TpaduKu (QYHKIHH,
BBIMOJIHATE IPe00pa30BaHus ITpapuKOB QYHKIHIA;

- YMETh UCIIONb30BaTh rpauku GyHKIMH U1 M3Yy4EHHS ITPOIIECCOB
U 3aBUCUMOCTEHl TpH peIIeHuH 3a7ad U3 JPYyruxX y4eOHbIX
OpeAMETOB M W3 pPEalbHOM JKU3HM; BBIpaXkaTb QopMmylamu
3aBUCHMOCTHU MEXIY BEJITMYHHAMHU;

- cBOOOIHO ONEpUpPOBATH GbyHKIUY,
MEPHUOANYHOCTD ¢dbyHKUIMH, (hyHKIMH,
MOHOTOHHOCTDh (DYHKIIMH, SKCTPEeMYM (QYHKIIHH, HauOoIbllee |
HaVMeHbIIIee byHKIIN MIPOMEXYTKE;  YMETh
MPOBOJIUTH UCCIIEI0BaHNE QYHKIINY;

- YMETb UCTIOJIb30BATh CBOMCTBA M TpaduKu (QYHKIUHA IS PEIICHHSI

INOHATUSAMH. UYCTHOCTD
OIrpaHUYCHHOCTD

SHA4YCHUA Ha

ypaBHEHHH, HEPAaBEHCTB W 3a/1ad C MapaMeTpaMH; M300pakaTh Ha
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KOOpAAMHATHOM TUIOCKOCTH MHOXKECTBAa pELIEHWH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBaAsATh YCTHYIO U
MICEMEHHYI0 KOMMYHUKAIIMIO HA
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit Penepannu ¢
[y4eTOM OCOOCHHOCTEMH
COLIMATIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00nacTu 5cTeTHYECKOro BOCIIUTAHNS

- 3CTETUYECKOE OTHOILIEHUE K MHPY, BKIIFOUAsl SCTETUKY
ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUECTBA, CIOPTA,
TpyZAa 1 OOLIECTBEHHBIX OTHOLLICHUH;

- CIIOCOOHOCTh BOCIPHMHUMATh Pa3IM4YHbIC BUJBI
UCKYCCTBA, TPaJUIIMA U TBOPUECTBO CBOErO M JPYTHX
OILYIIaTh

HAapOJOB, BO3JICHCTBHUE

HICKYCCTBA;

OMOIUOHAJIBHOC

- yOeXIeHHOCTh B 3HAUUMOCTH MJIsI JMYHOCTH U
o0IecTBa OTEUECTBEHHOIO M MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TpPaAULMi M HApOAHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAXEHHIO B pa3HBIX BUAAX

HCKYCCTBa,  CTPEMJICHME  MpOSIBIATH  KadecTBa
TBOPYECKOU JIMYHOCTH;

OBnajsicHNe YHUBEPCATBHBIMH KOMMYHHKATHBHBIMHU
ENCTBUSAMMU:

a) o0ILeHHE:

- OCYLIECTBJIATH KOMMYHHMKALlMM BO BceX cdepax
KHU3HH;

- pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHHS,
IIOHUMATh 3HauYEHHUe COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKM KOH(IIMKTHBIX CHUTYalWit
U CMSITYaTh KOHQIMKTHI;

- pPa3BEepHYTO U JOTWYHO M3Jararb CBOIO TOYKY 3PEHHS

C UCIIOJIb30BAHUEM A3BIKOBLIX CPECIACTB

- YMETh ONEpUpPOBATh TOHATHSIMHU: CpEIHEe apuPMETHIECKOe,
MenuaHa, HauOoJblIee W HaWMEHbIIeEe 3HAYCHHUS, pa3Max,
JCTIEpCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; ymMeHue
W3BJIEKaTh, MHTEPIPETHPOBATh MH(OPMAIINIO, MPEICTABICHHYIO B
TabNMMIax, Ha jauarpaMMax, rpadukax, OTPa)kKarollyl0 CBOWCTBa
peabHBIX MPOLECCOB U SIBJICHUIA; NPEJCTaBIATh MHOOPMALMIO C
MOMOIIBI0 TAOJWI] W JAuarpaMM; HCCIIEOBaTh CTaTUCTUYECKHE
JAaHHBIC, B TOM 4YHCJE C NMPUMEHEHHEM TpaUuecKux METOIOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUpPOBATh MOHSITHAMH: TOYKA, IMPsMasi, IUIOCKOCTB,
HOPOCTPAHCTBO, JBYTPAHHBI YroJ, CKPEIIMBAIOIIHECS MpPsMBIE,
NapaJUIeIbHOCTh M TIEPIEHINKYIIPHOCTh MPSMBIX M TIIOCKOCTEH,
YroJl MEXIy MPSIMBIMH, YTOJ MEXIY MPSIMON U IUIOCKOCTBIO, yroJ
MEXKIy IUIOCKOCTSMH, PAacCTOSIHUE OT TOYKH /IO IJIOCKOCTH,
pacCTOsSTHUE MEKTY IPSIMBIMHU, PACCTOSIHUE MEXK/Y IUIOCKOCTSIMU;

- YMETh HCHOJIB30BAaTh TPH PEIICHUH 3a7ad H3Y4eHHBbIE (aKThl U
TCOPEMBI IINIAHUMETPUHU, YMCHHEC OILCHMBATL pPasMEpbl O6’beKTOB
OKPY’KAIOIIEro Mupa

OK 06. [IposiBisATE rpaXxaaHcKo-
MaTPHOTUYECKYIO MTO3UIIHIO,

IEMOHCTPUPOBATh OCO3HAHHOE

- OCO3HaHWE 00yHJaOIIIIMHUCS

Fpa)I(,HaHCKOﬁ NACHTHYHOCTH,

poccuiickon

- LIeJICHANpPaBJICHHOE pa3BUTUE BHYTPEHHEH MO3ULIUU

- YMETH p€lIaTbh TCKCTOBBIC 3a4a4u pa3HbIX THUIIOB (B TOM YHCJIC HA
MpoOUCHThI, AOJMA W YaCTh, Ha [JABUIKCHUC, pa60Ty, CTOUMOCTbB
TOBApOB U yCJIYyT', HAJIOTH, 3aJa49U U3 o0nactu yIpaBJICHUS JIMYHBIMU
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MMOBEICHIC Ha OCHOBE
TpaTUIIHOHHBIX
00I11eU€eIOBEYECKUX [IEHHOCTEMN, B
TOM YHCJIE C YICTOM
FapMOHI/ISaIII/H/I
MCKHAIIMOHAJIBHBIX U
MEKPEIMTHO3HBIX OTHOIIICHUH,
MPUMEHSTH CTaHIAPThI
AHTUKOPPYIITHOHHOTO
[TOBEICHMS

JIJMYHOCTH Ha OCHOBC JAYXOBHO-HPAaBCTBCHHbLIX

LHeHHocTe  HapomoB  Poccuiickoit — ®Depepauuu,
HCTOPUYECKUX U HALlMOHAJBbHO-KYJIBTYPHBIX TPAIULIUH,
(hopmupoBanue

CMBICJIOBBIX

CHUCTEMbI SHAaYUMBbIX OEHHOCTHO-

YCTaHOBOK, AHTUKOPPYILUOHHOIO

MHUpPOBO33pEHUS,  MPABOCO3HAHUS,  SKOJIOTHYECKOMN
KYJbTYpbl, CIIOCOOHOCTM CTaBUTh L€ M CTPOHTH
YKU3HCHHBIC IJIaHBbI,

B yactu IpaXaaHCKOI'0 BOCIIUTAHUS:

- OCO3HaHME CBOMX KOHCTHUTYLMOHHBIX IIpaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA M IPABOIOPAIKA;

- TOpUHATHE  TPAJUIMOHHBIX  HAIMOHAJBHBIX,
0011e4eI0BEeYeCKUX TYMaHUCTHYECKUX "

JEMOKPAaTUUECKUX [IEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSATH MIC0JIOTMH IKCTPEMH3MA,
Hal[MOHANM3Ma, KCeHOPOOWH, TUCKPUMUHAIIMH TI0
COLIMANILHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHATBHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B
HWHTEepecax TpakJAaHCKOro OOILIecTBA, Y4acTBOBaTh B
CaMOYIIPaBJICHUH B 00111e00pazoBaTeIbHON
OpraHu3ally U JETCKO-IOHOILECKUX OpraHu3alusX;

- yYMEHUE B3aUMOJACHCTBOBaTb C  COLMAJIBHBIMU
WHCTUTYTAMHA B COOTBETCTBUM C WX (PYHKIHSIMH U
Ha3HaYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOW U BOJOHTEPCKON
JEeSTENBHOCTH;

NaTPUOTHYECKOT'O BOCIIUTAHMUSL:

- c(OpMHUPOBAHHOCTh POCCHMCKOW  TpakIaHCKON
WJCHTUYHOCTH, TATPUOTH3Ma, YBAXKEHHS K CBOEMY

Hapoay, YyBCTBAa OTBETCTBEHHOCTH Iniepen PoauHoi,

U CeMelHbIMU (DUHAHCAMM); COCTABISATH BBIPAKCHHS, YpaBHEHHS,
HEPaBEHCTBA W HMX CHCTEMbI IO YCJIOBHIO 3aja4d, HCCJIEI0BaTh
MOJy4EeHHOEe  pCIICHWe W OlEHWBATh  MPABIONOAO0OHOCTH
pe3yJIbTaToB;

- *ymemv onepuposamv NOHAMUSIMU. ONpedeNieHue, aKCUoMa,
meopema, cleocmeue, CE0UCME0, NPUSHAK, OOKA3AMENbCMEO,
PAasHOCUTIbHBLE POPMYTUPOBKU, YMemb (POPMYTUPOSamb 00pamuoe
U NPOMUBONONIONCHOE YMBEPIHCOCHUEe, NPUBOOUMb NPUMEPLL U
KOHmMpNpuMepsl, — UCNOIb306AMb  Memoo  MamemMamuyecKou
UHOYKYUU,; NPOBOOUMD 0OKA3AMENbHbIE PACCYHCOCHUS NPU PeuleHUl
3a0a4, OYeHUBAMb JI02UHECKYIO NPABGULLHOCTIb PACCYHCOCHULL

- *ymems €80000H0 onepuposano NOHAMUSAMU.:
nOCIe008ameNbHOCHb, apugmemuueckas npoepeccus,
2eomempuieckas npoepeccus, becKoHeuHO yoviearowas
2eomempuiecKkas npozpeccusi, ymenb 3a0aeamv

noczzeaoeameﬂbHocmu, 6 NOM HYUucie C nomouibrio pexKyppeHmHrvlix

popmyn;
- *ymems GvlOUpamsb noOX00AWUL MemoO Ol peuleHUs: 3a0ayu;

NOHUMAHUE 3HAYUMOCTU MAMEMAMUKY 6 UYYEHUU HPUPOOHBIX U
00WeCcmBeHHbIX NpoYecco8 U sAGIeHUll;, YMemb pPACHO3HABAMb
nposiGIeHIUe 3aKOHO8 MAMEMAMUKY 8 UCKYCCMEe, YMenb NPUGOOUMb
npuMepbl Mamemamuyeckux OmKpPbIMULL POCCULICKOU U MUPOBOI
MamemMamuyecKon Hayku
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TOPJIOCTH 3a CBOM Kpai, cBoro PonuHy, CBOM SI3bIK U

KyJIBTYpY, IIPOIILIOE " HacTosIee
MHOTOHallMOHAJIBHOr 0 Hapoaa Poccun;
- IOEHHOCTHOEC OTHOILICHHEC K T0CyaapCTBEHHBIM

CHMBOJIaM, UCTOPUIECKOMY U HPUPOTHOMY HACIIEIHIO,

MaMsATHHUKaM, TPATUITUSM HapOJI0B Poccun,
JIOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYIE;

- wjelHas yOeKIEHHOCTh, TOTOBHOCTh K CITYKCHHUIO U
3amure OredecTBa, OTBETCTBEHHOCTH 32 €T0 CYAbOY;
OCBOCHHBIE O0YYAIOIIMMHUCS MEKIPEIMETHBIC TIOHSITHUS
Y YHUBEpCaJbHBIC yUeOHBIE ACUCTBUS (PETYISTUBHEIC,
MO3HABATEIIbHBIC, KOMMYHHKATHBHBIC);

- c1OCOOHOCTH MX HCIIOJIL30BAaHUS B I03HABATCILHON U
COIIMAJTEHON MIPaKTHKE, TOTOBHOCTh K
CaMOCTOSITETFHOMY TUITAHHPOBAHUIO W OCYIIIECTBIICHHUIO
y4eOHOM  JESATEebHOCTH, OpraHu3aluu  y4eOHOro
COTPYJIHUYECTBA C IMEAArOTMYCCKUMU PAOOTHUKAMH U
CBEPCTHUKAMH, YYaCTHIO MOCTPOEHUU

MHAMBUIYATbHON 00pa30BaTesIbHON TPAaeKTOPHH;

K B

- OBJIaJICHME HABBIKAMHU Y4e€OHO-HCCIIEA0BATEIbCKOH,
IIPOCKTHOU U COLIMAIIBHOM AESITEIIbHOCTH

OK 07. ConetictBoBaTh
COXPaHEHHIO OKPY Karomen
Cpebl, pecypcocOepeKeHuIO,
[IPUMEHSTH 3HAHUS 00 H3MCHEHHUU
KJIMMAaTa, TPUHITAIIBI
0epeKITMBOTO MTPOU3BOJICTBA,
b(hekTHBHO IEHCTBOBATH B
UPE3BBIYANHBIX CUTYAIHIX

- He TpUHUMATh [EHCTBHUS, TMPUHOCIIINE BPEL
OKpY’KaroIen cpee;

- yMETh MIPOTHO3UPOBATH HEeOJIar O pUsITHBIC
SKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHIMAEMbIX

JEHCTBUI, IPENOTBPAILATH UX;
- PpacUIMpPUTh ONBIT JAEATEIBHOCTH 3KOJIOTHYECKON
HaIpaBJIEHHOCTH;

- pa3pabaThiBaTh IMJaH pEHICHHUS MPOOJIEMbI C Y4EeTOM
aHanm3a HMEIOINXCS

MaTrepuaibHbIX n

- yYMeTb OIEpUPOBAaTh IOHATHSIMHU:

GbyHKIHS,
(byHKIWMS, TPOM3BOIHAS, TEPBOOOPA3HAs, ONPE/ICICHHBI HHTETPA,

YMETb HAXOAUTb IMTPOU3BOAHLIC 3JICMCHTAPHBIX (bYHKL[I/II\/'I, HCIIOJIB3Ys

HelpepbIBHAs

CIIPaBOYHBIC MAaTEepUAlIbl, HCCIENOBaTh B IMPOCTEHINMX CIydasx
(YHKIMH Ha MOHOTOHHOCTb, HAXOJJUTh HAMOOJIBIINE U HAUMEHBIIINEC
(byHKIWIA;
UCIIOJIb30BAHHMEM arlapaTta MaTeMaTHYECKOTO aHalin3a; MPUMEHSTh
MPOU3BOMHYIO TIPU  PEIICHUU peuarhb

3Ha4YeHUs CTPOMTH TpaUKH  MHOTOWICHOB C

3a7a4  Ha JBHIKCHUE,

NPaKTHKO-OPHEHTHPOBAHHBIE ~ 337a4d  HAa  HauOoipme U
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HeMaTepUaIbHBIX PECYPCOB;
- OCYIIECTBJIATH IIEJICHANPABICHHBI MOUCK IMepeHoca
CPEICTB M CIOCO00B AEHUCTBUS B TPOGECCHOHATBHYIO
cpeay;

- YMCTb HNCEPCHOCUTL 3HAHHWA B IIO3HABATCIBHYIO U
HPaKTUIECKYIO 00JIACTH KU3HEACSATEIbHOCTH;

- IpexnjaraTb HOBBIE MPOEKTHI, OLECHUBATH HIEH C
MMO3ULIMK HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYNMOCTH;

- JaBaThb OLEHKY HOBBIM CHTyallUsiM, BHOCHUTD
KOPPEKTHBBI B AEATEIbHOCTH, OLIEHUBATh COOTBETCTBHE
Pe3yAbTAaTOB LENSM

HaMEHBIIME 3HAYEHHs, Ha HAXOXJACHUE IIyTH, CKOPOCTH H
YCKOpPEeHUS;

- yYMEThb OINEepUpPOBATh IOHATHAMH: JBI)KCHHE B IPOCTPAHCTBE,
noJIo0HbIe (UTYphl B TPOCTPAHCTBE; HCIOIH30BATH OTHOIICHUE
myomaaeil MmoBepxXHOCTed W 00BEMOB MOAOOHBIX GUTYp TIpH
peleHny 3a7ad;

- YMETh BBIYMCIIATH T'€OMETPUYECKHE BEIMYMHBI (IJIMHA, YTOIL,
MJI0IaAb, 00BEM, IJIOUIAb TTOBEPXHOCTH), UCIIONB3YS W3YUYCHHBIC
(hOpMYJIBI U METO/BI
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2. CTpykKTypa M cogep:xaHue 00Ie00pa30BaATEIbHON TUCIHHUIIINHBI

2.1. O0beM JUCUMILUIMHBI U BUABI Y4e0HOIl padoThI

Buna yueoHoii padoThl

Oobvem 6 uacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AMCUMILINHBI 312
B T.Y.

OcHoBHOeE co/iepxaHue 276
TEOpEeTUYECKOe O0yueHUE 214
PaKTUYECKUE 3aHATHS 62
IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE COIEP:KaAHUE (COIepPKAHIE 36
NMPUKJIATHOTO MOTYJIS)

BT. 4.

TEOpeTUYECKOoe 00yUeHHe 4
MIPaKTUYECKUE 3aHATUS 32

NuauBuayaabHblil MPOEKT (da/nem)™™

IMpome:xyrounas arrectanus (IK3amMeH)
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2.2. TemaTu4eckuii IUIaH U CoAePKAHUE TUCIUILIHHBI

Conep:xanue yueOHOro Mmarepuajia (0CHOBHOE U NPo(ecCHOHATBHO-

HaumeHoBanue pasaenoB . | O0bem d®opMmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKUE 3aAHATHS, IPUKJIATHON
U TeM 4acoB KOMIIEeTeHIIUH
MOAYJIb (IPY HAJTUYHM)
1 2 3 4
Ocnognoe cooepoicanue
Pazgea 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1 Conep:xkanue y4e0HOT0 MaTepHuaJia
Hens u 3amaun ba3oBble 3HaHMS W yMEHHS MO MaTeMaTHKe B MpodecCHOHAIbHOW U B
MaTeMaTUKH TPU MIOBCEIHEBHOM J1€ATEJIbHOCTU 2
OCBOCHHH CIEUUATBHOCTH | KomOuHuposanHoe 3auamue
Tema 1.2 Copep:xanue y4e0HOIro MaTepuajia
UYucna u BBIYUCIICHUS. JeiictBUst ~ HaJl  MOJIOKUTEIBHBIMU M OTPULATENIBHBIMM  YUCJIAMH,
Boipaxkenus u OOBIKHOBEHHBIMH U JIECATUYHBIMU 1po0simMu. JlelicTBUS cO CTENEeHsAMU, HOpMYIIbI
npeoOpa3oBaHus COKPAIIIEHHOI'O YMHOKEHHSL. 2
Kombunuposannoe sanamue OK-01, OK-02, OK03,
Tema 1.3. Conepxanue yueOHOro Mmarepuajia OK-04, OK-05, OK-
I'eomerpus Ha mtockoctd | MpodrecCHOHATLHO-OPHEHTHPOBAHHOE coJep;kaHue (copepxanue 06, OK-07
NMPHUKJIATHOTO MOIYJIS) )
Buasl minockux ¢uryp u ux miomanb. [IpakTHKO-OpUEeHTUPOBAHHBIE 3a/1a4H B
Kypce F€OMEeTpUHU Ha IIOCKOCTU
Tema 1.4 Conep:xkanue y4e0HOT0 MaTepuasia
IIponienTHBIE BRIUUCHEHUA | [IpoCThIe MPOLIEHTHI, pa3HbIe CIIOCOOBI UX BhIYHCIIEHUS. CIOXKHbBIE ITPOLIEHThI )
Ilpakmuueckoe 3anamue
Tema 1.5 Conep:xanue yueOHOro Marepuajia
VYpaBHenus u HepaBeHCTBA | JIuHelHbIe, KBaJpaTHbIC, JPOOHO-TMHECHHBIC YPAaBHCHHUS U HEPABCHCTBA 5

HpaxmuquKoe 3aHAamue

Tema 1.6

Conep:xanue yueOHOro Mmatepuajia
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Cucrembl ypaBHEHUH U

HEPaBEHCTB

Crioco0b! perieHus cucTeM JMHEHHbIX ypaBHeHHMH. [loHsTus: matpuua 2x2 u

3x3, onpenemurens wartpuibsl. Meton [aycca. Cucrembl HEIMHEHHBIX

ypaBHeHUM. CHUCTEMBI HEPABEHCTB

KOM6MHMp06aHHO€ 3aHAmue

Copep:xanue y4e0HOro MaTepuajia

BxoaHo#i KOHTPOJIb Boruncnenust u nmpeoOpa3oBaHus. YpaBHEHHMs W HepaBeHCTBA. ['eomeTpus Ha 2
MJI0CKOCTH
Pazgen 2 IIpsiMble M IIOCKOCTH B NPOCTPAHCTBeE. 18
Tema 2.1. Coaep:xanue yueOHOTro MaTepuajia
OCHOBHBIE TOHATHS [Ipenmer crepeomerpuu. OCHOBHBIE MOHSTHUS (TOYKa, MpsiMasi, IJIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBO). OCHOBHBIE aKCHOMBI — crepeoMerpuu. Ilepecekaromuecs,
Pacnionoxxenue npsAMBIX M | apajuielbHble W CKpELIMBAIOIIMECS MpsAMblE. YIol MeXAy IpsAMbIMH B 5
IIJIOCKOCTEN npoctpancTBe. [lepneHaukynsaspHOCTh NpsAMBbIX. OCHOBHBIE IIPOCTPAaHCTBEHHBIE
¢buryps
Kombunuposannoe 3ansamue
Tema 2.2. Copep:xanue y4e0HOro MaTepuajia
ITapannenpHOCTs NPAMBIX, | [lapatenpHpie mpsiMas U I0ckocTh. Ompenenenue. Ilpusnak. CoiictBa (C
npsAMOM M IUIOCKOCTH, | AoKa3zatenbcTBoM). Ilapannensnble muockoctd. Ompenenenue. IlpusHak. OK 01, OK 03,
IIJIOCKOCTEN CaoiicTBa (¢ nJoka3zaTenabcTBOM). TeTpasap u ero snementsl. [lapannenenunen u 4 OK 04, OK 07
ero oaieMmeHThl. CBolicTBa NPOTHBOMOJOXKHBIX TIpaHed M JuaroHanen
napayuenenunena. ITocrpoenue ceuenuit. Pemenue 3anad.
Kombunuposannoe 3anamue
Tema 2.3. Coaep:xkanue yueOHOro MaTepuajia
[leprieHAMKYyIAPHOCTD Ilepnennukynspusie npsMsle. [lapannenbHble NpsMble, NEPHEHIUKYJIAPHBIE K
IPSAMBIX, IPAMOH U wiockoctu.  IIpusHak  NEpHEHOUKYJIAPHOCTH  NPSIMOM M IUIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN JokazatensctBo. Ilepnenaukynsp u  HakioHHas. IlepneHnukynspHbie 5
IockocTu. [Ipu3Hak mNepneHIUKYISIPHOCTH TIJIOoCcKocTeil. J[okazaTenbCcTBO.

Paccrostnust B mpocTpaHcTBe

ROM6uHup0661HHO€ 3arnsamue

Tema 2.4.

Conep:xanue yueOHOro Matepuajia
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Teopema o Tpex

Teopema o Tpex mepneHAUKysApax. Jloka3zaTenbCTBO. YTOJI MEXAY MNPAMON U

MIEPIIEHIUKYJIIpax IJIOCKOCTBIO. YT OJI MEKIY IIOCKOCTIMU 4
Kombunuposannoe 3anamue
Tema 2.5. IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE co/iep:KaHue (conep:kanue
[TapannensHsle, NPHKJIATHOTO MOYJIs1)
MEPIEHIUKYIJIAPHBIE, Axkcuombl crepeoMeTpuu. lleprneHIUKYyIIpHOCT MNpPSAMOM M IUIOCKOCTH,
CKPEIIMBAOLINECS MIPAMBIE | MapaIeIbHOCTh JIBYX MPSIMBIX, N EPIEHIUKYISIPHBIX IJIOCKOCTH, 4
NEPIEHIUKYJIIPHOCTb IIOCKOCTEN
IIpakmuueckoe 3anamue
Tema 2.6 Coaep:xkanue yuyeOHOro MaTepuajia
Pemenne 3anau. Ilpsamelie u | PacnonoxeHue npsMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lepnenauKyaspHOCTb U
IIJIOCKOCTH B | IapaJUIEIbHOCTD IPSAMBIX U IIIOCKOCTEN. CKpeIuBaromuecs npsmblie 2
MPOCTPAHCTBE KonTtponsnas padora
Pa3nea 3. KoopanHatbl 4 BEKTOPbI 18
Tema 3.1 Coaep:xanue yueOHOTro MaTepuajia
JlexkapTOBBI KOOPAMHATHL B | J[eKapTOBBI KOOPAWHATHI B MpocTpaHcTBe. [IpocTeifmme 3a1aun B KOOpAUHATAX.
npocTpaHcTBe. Paccrosguue | PaccrosHue Mexay ByMs TOUKaMH, KOOPIMHATHI CEpeIUHBI OTpe3Ka
MEKIY  ABYMA  TOUKAMU. [ o vbunuposanmoe sanamue 4
Koopaunatel  cepeauHbl
OTpe3Ka
Copep:xanue y4e0HOTo MaTepuajia OK-02, OK-03, OK04,
BekTopsl B mpoctpancTBe. CloK€HME U BBIYMTAHUE BEKTOPOB. YMHOXKEHHE OK-07
Tema 3.2 BekTOpa Ha uyucio. Komnnanapaele BekTOpbl. CKalsipHOE NIPOU3BEACHUE
BekTopel B IpocTpaHCcTBE. | BEKTOPOB. Pa3iiokeHMe BEKTOpa II0 TPEM HEKOMIUIAaHApHBIM BEKTOpaM.
VYros Mexay BEKTOpaMHu. KoopauHatsl BekTOpa, CKaIsipHOE IPOU3BEIECHUE BEKTOPOB B KOOPAUHATAX, YT OJl 6

CkansipHoe mpou3BeIeHUE

MEXIYy BEKTOpaMH, Yroid MEXAYy TMpSIMOA U IUIOCKOCTBIO, YIrOJl MEXIY

BEKTOPOB MJIOCKOCTSIMH. YPaBHEHHE IJIOCKOCTU. ['€OMeTpHUeCKHil CMBICI OMpeaeTnuTess
2x2
Kombunuposannoe sanamue

Tema 3.3 Copep:xanue y4e0HOTro MaTepuasia
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IIpakTuko-
OpPUEHTUPOBAHHBIE 3a/1a41

IIpodeccrnoHATBLHO-OPHEHTHPOBAHHOE (conep:kanue

NMPHUKJIATHOTO MOIYJIs)

cojep:kaHue

Ha KOOPAUHATHOMI KoopanHatHasg 1niockocTb. BplunmcineHue paccrosHuid M IUIOHIAJEd  Ha 4
IIJIOCKOCTH iockocTu. KonnyecTBeHHbIE pacyeThbl
IIpakmuueckoe 3anamue
Copaep:xanue y4e0HOTro MaTepHuaJia
JlexkapToBbI KOOPIMHATHI B TpocTpaHcTBe. BekTops! B mpocTpancTse. CliokeHue
U BbIUMTaHUE BEKTOPOB. YMHOXXEHHE BeKTOpa Ha uyucio. KomrmanapHbie
Tema 3.4 BeKTOpPbI. CKaJsIpHOE NPOU3BEACHUE BEKTOPOB. Pa3iiokeHHME BEKTOpa IO TpeM
Pemienue 3anau. HEKOMILUIaHapHbIM BekTopaM. IIpocTeiimue 3anaun B koopauHarax. Koopaunats! 4
KoopauHats! u BEKTOpBI BEKTOPa, pACCTOSHUE MEXKIYy TOYKAMH, KOOPIMHATBl CEpEeAUHBl OTpE3Ka,
CKaJISIpHOE MPOMU3BEICHUE BEKTOPOB B KOOpPAMHATAX, YroJl MEXAy BEKTOPaMH,
yroJl MEXJy NPSIMON U MJIIOCKOCTBIO, YT'OJl MEXKTY IIOCKOCTAMU
Koumponvnas paboma
Pa3nen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue pyHkuumn 40
Tema 4.1 Copep:xanue y4e0HOIro MaTepuajia
Tpuronomerpuueckue Pannannas wmepa yrma. IloBopoT TOUKM BOKpYr Hadajia KOOpIMHAT.
¢byHkuuu npousBonasHoro | OmpenenieHne CHHYca, KOCHHYCa, TaHTeHCA W KOTAHIeHca. 3HAKH CHHYCA,
yria, yncia. Paguannas ¥ | kocuHyca, TaHI€HCAa W KOTAHTEHCAa II0 YETBEPTSAM. 3aBUCHMOCTb MEXIY 4
rpagycHas Mmcpa yrjia CHHYCOM, KOCUHYCOM, TAHI'€HCOM M KOTaHI'€HCOM OJHOI'O U TOI'O K& yTIJjia
Kombunuposannoe sansamue
Tema 4.2 Coaep:xanue yuyeOHOTro MaTepuajia
OCHOBHELE T OK-01, OK-02, OKO03,
pUroHomeTrpuyeckue Toxaectsa. CUHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YTJIOB OK-04, OK-05, OK-
TPUTOHOMETPUHCCKUC o ¥ - 0. DopMyIibl TpUBEICHHS A 06. OK-07
ToXAeCTBA. DOPMyJIEI Kombunuposannoe 3anamue ’
IIPUBENIEHUS
Tema 4.3 Conep:xanue yueOHOro Marepuajia
Cunyc, kocunyc, Tanrenc | Cymma u pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI ¥ Pa3HOCTH JIBYX nBoiiHoro yrja. @®opmyinsl MonoBUHHOro yria. I[IpeoOpa3zoBanus cymmbl 6

yrioB CHHYC U KOCUHYC

TPUTOHOMETPUYECKUX (YHKIMH B MPOU3BEIECHHE M IPOU3BEICHHUS B CyMMY.
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JNBOMHOrO yrya. @opmyJsl
IIOJIOBMHHOI'O yIJIa

Bripaxkenne TpuUroHOMETpUYECKUX (PYHKIIUN Uepe3 TaHTEHC TMOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus mpoCTEUIINX TPUTOHOMETPHUIECKUX BBIPAK CHHIA

KOM6MHMp08aHHO€ 3aHAamue

Tema 4.4
@DyHKIUHU, UX CBOMCTBA.
CrniocoObI 3aaHus

Copaep:xanue y4e0HOro MaTepuajia

Ob6nacth ompeneiaeHUss M MHOXKECTBO 3HadeHMH (QyHkumid. YETHOCTS,
HEUETHOCTD, MepUOoANYHOCTh (PyHKIMH. CriocoObl 3aganus GyHKINN

yHKLMH Kombunuposannoe 3anamue
Tema 4.5 Coaepixanue yueOHOro MaTepuajia
Tpuronomerpuueckue ObnacTp ompeneneHuss W MHOXKECTBO 3HAY€HHH TPUTOHOMETPUYECKHX

byHKIMU, UX CBOMCTBA U

¢byHkuid. YETHOCTh, HEYETHOCTh, NEPUOJUYHOCTh TPUTOHOMETPUYECKUX

rpaduku ¢bynkuid. CBoiicTBa u rpaduku QyHKIHHA y = cOS X, y = sin X, y =tg X, y = ctg
X.
Kombunuposannoe sanamue
Tema 4.6 Conep:xanue yueOHOro Marepuajia
[IpeobpazoBanue Cxatue U pacTsDKeHHE rpad)uKOB TPUTOHOMETPHUYCCKUX (QYHKITUH.
rpaukoB [TpeoOpazoBanue rpaguKOB TPUTOHOMETPHUUECKHUX ()YHKIUI
TPUTOHOM ETPUYIEC Ilpakmuueckoe 3anamue
KnX (QyHKIHNA
Tema 4.7 Coaepxanue yueOHOTro MaTepuajia
Onwucanue IIpodeccuonaIbLHO-OPUEHTHPOBAHHOE cojiep:kaHue (comep:xaHue
MPOM3BOACTBEHHBIX NPUKJIATHOTO MOTYJIs1)

IPOLIECCOB €  TIOMOIIBIO
rpadukoB GyHKIHHA

Hcnonp3oBaHue cBONCTB TPUTOHOMETPUUECKUX (PYHKLHN B MPOQeccu OHAIbHBIX
3ajadax

Tema 4.8 Coaep:xkanue yueOHOro MaTepuajia
ObpaTtHble OOpatHbie TpuroHomerpuueckne QyHkuuu. WX cBoiicTBa H
TPUTOHOMETPUYECKUE rpapuku
byHKIIUN Kombunuposannoe zausamue
Tema 4.9 Conep:xanue yueOHOro Matepuajia
TpuronoMmerpuueckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.

ypaBHEHUS U
HEpaBEHCTBA

Pemienne TPUrOHOMETPUUECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJSIIMECS K KBaJpaTHBIM, pEIIAEMBbIE
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pa3ioKeHNEM Ha MHOXKUTEIM, OAHOPOIHBIE.
[Ipocreiimme TPUrOHOMETPUYECKNE HEPABEH CTBA

KOM6MHMPO€CZHHO€ 3aHamue

Tema 4.10 Coaep:kanue yueOHOTro MaTepuasia
Cucrembl CucreMbl MPOCTEHIIUX TPUTOHOMETPUUECKUX YPaBHEHUN
TPUTOHOMETpPUYEC Kombunuposannoe 3anamue 2
KUX YPaBHEHUU
Tema 4.11 Coaepxanue yueOHOro MaTepuajia
Pemenue 3a1a4. OCHOBBI ITpeoOpazoBanue TPUT OHOMETPUYECKUX BBIPaKCHU. Pemenne
TPUTOHOMETPHUH. TPUTOHOMETPUUECKHX YpPaBHEHMH W HEPAaBEHCTB B TOM 4HCIE C 5
Tpuronomerpuueckue UCIOJIb30BaHUEM CBOMCTB (DyHKIUI
byHKIIUN Konmponvnas paboma
Paznea S. KommiiekcHblie ynciia 8
Tema 5.1 Copep:xanue y4e0HOIro MaTepuajia
Kommnekchbie [Tonsitue kommiekcHoro yucia. ConpskeHHbIE KOMILIEKCHbIE YUCIa, MOAYJIb U
qucna apryMeHT KOMIUJIeKCHoro uyucna. @Popma 3amucud KOMIUIEKCHOIO 4YHCla
(reomeTpuueckasi, TpPUTOHOMETpHUYECKas, aireOpanyeckas). Apudmernyeckue 4
NEUCTBUS ¢ KOMIIJIEKCHBIMU YHCIaAMH
Kombunuposannoe 3ansmue
Tema 5.2 Copep:xkanue y4e0HOT0 MaTepHuaia
[Tpumenenue BelnonHeHHe pacueToB €  IOMOIIBK KOMIUIEKCHBIX uucesl. [Ipumepsl
KOMILIEKCHBIX YK Cell MCI0JIb30BAaHUs KOMILIEKCHBIX YHCEII 4
Ilpakmuueckoe 3anamue
Pa3nen 6. [lpousBoanas GpyHKIMH, ee IPUMeHEHHE 32
Tema 6.1 Conep:xanue yueOHOro Marepuajia
Ilonarne  npowmsBogHOW. | OmpeneneHue YHCIOBOW TOCIEAOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHusl.
@opmynsl  u  nmpaBwia | CBoiicTBa  UYMCIOBBIX  MocienoBarenbHocTed.  Ompenenenue  mpenena 5 OK-01, OK-02, OK-

nuddepeHupoBaHus

roclieloBaTelIbHOCTU. Bhruuciienue mnpenenos nocnenorarenbHocTed. [Ipenen

¢byukuuu Ha OeckoHeuHocTH. I[lpemen ¢ynkumm B Touke. Ilpupamenue

03, OK-04, OK-05,
OK-06, OK-07
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aprymenTa. Ilpupamenue ¢yHkuuu. 3agadyv, NPUBOIAIIME K TOHSITHIO
npou3BonHou.  OmnpeneneHue  MPOU3BOAHOW.  AJTOPUTM  OTBICKAHHUS
IIPOU3BOAHON

KOM6MHMp06aHHO€ 3aHAmue

Tema 6.2
[IpousBoaHble  CyMMBI,
pa3HOCTH IPOU3BEACHHUS,

Copep:xanue y4e0HOro MaTepuajia

®opmynsl auddepenuupoBanus. [Ipasuna nuddepennupoBanus

KOM6uHup06aHHO€ 3arsamue

4acTHOT' O
Tema 6.3 Coaep:xanue yuyeOHOro MaTepuajia
IIponsBonHkIE v
Omnpenenenue cinoxHod ¢yHkuuu. IIpousBogHas TPUTOHOMETPUYECKUX
TPUTOHOMETPUUYECKUX

¢yukumii. IlpousBognas
CIIO)KHOHN (pyHKIMU

¢bynkuid. [TpousBoaHas CloXHOW QYHKIIUN

KOM5UHMP0661HHO€ 3ansamue

Tema 6.4

Ilonsarue o
HEIPEPBIBHOCTH () YHKIIUH.
MeToa MHTEPBAIIOB

Copep:xanue y4e0HOIro MaTepuajia

[Tonstue uenpepsiBHOM (yHkuuu. CBoiicTBa HenpepblBHOH (yHKIUU. CBS3b
MEXKIY HENPEpPhIBHOCTBIO M AUP(PepeHIupyeMOCThI0 (YHKIIMM B TOYKE.
AJNTOPUTM pellleHUs] HEPAaBEHCTB METOJIOM MHTEPBAJIOB

KOM6uHup060HHO€ 3arnsamue

Tema 6.5
I'eomerpuueckuii u
(bu3nyecKuii cMbICT

Conep:xanue yueOHOro Mmarepuajia

['eomerpudeckuil CMBICT TNPOU3BOAHOM (QYHKIMU — YII0BOH Kod(hduimeHt
KacaTelbHOH K rpauKy (yHKIIUN B TOUKE. Y paBHEHUE KacaTeIbHOH K rpaduky

IIPOU3BOIHOU (GyHKUMHM. AJTOPUTM COCTaBJIEHUS YpaBHEHHUS KacaTeJbHOH K Tpaduky
¢bynkuu y=f(x)
Kombunuposannoe 3ansamue

Tema 6.6 Coaep:xkanue yuyeOHOro MaTepuajia

du3znyeckul CMBICI
MPOU3BOIHOM B

duszndeckuil (MeXaHUYECKU) CMBICT MTPOM3BOAHOM — MTHOBEHHAsI CKOPOCTh B
MOMEHT BpeMeHH t: v = S’ (t)

poheccuOoHATBHBIX Ilpakmuueckoe 3anamue
3ajayax
Tema 6.7 Copep:xanue y4e0HOIro MaTepuajia

MOHOTOHHOCTb  (DYHKITHH.

Bospacranue u yObiBaHue (yHKIHMH, COOTBETCTBHE BO3PACTaHHUS W yOBIBAHUS
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Touku s3kcTpeMyma

GyHKUMM 3HaKy mnpou3BoaHOM. IloHsATHE NPOM3BOAHON BBICHIETO MNOPSIKA,
COOTBETCTBHME 3HAKa BTOPOW MPOU3BOAHOMN BBIMTYKJIOCTH (BOTHYTOCTH) (QYHKLIUU
Ha OoTpe3Ke. 3a/layd Ha MaKCUMyM U MUHUMYM. [loHSATHE acCHMITOTHI, CIOCOOBI
UX OMpeJeeHns. AIrOpUTM UccieoBaHus QYHKIIMHU U IIOCTPOEHUs ee rpaduka
C MOMOIIBIO TPOU3BOAHOM. JIpoOHO-TMHElHAsS pyHKINS

KOM6MHMp06aHHO€ 3aHAmue

Tema 6.8
HccnenoBanne GyHKIUN U

Copaep:xanue y4e0HOTro MaTepuajia

HCCJ’IC}IOB&HI/IC (byHKHI/II/I Ha MOHOTOHHOCTD U ITOCTPOCHUC Fpa(i)I/IKOB

IOCTPOEHKE IpaKOB Kombunuposannoe 3ansamue )
Tema 6.9 Copep:xkanue y4e0HOTr0 MaTepuasia
HauGonbuiee u Haxoxnenue HanOoOIbIIEro 1 HAMMEHBIIETO 3HAYEeHUN (YHKIUN, TTOCTPOSCHUE
HaVMEHBIIIEE 3HAYCHUS rpauKOB MHOIOYJICHOB C HCIIOJIb30BAHMEM allllapaTa MaTeMaTHYeCKOIro 5
byHKIIUN aHaiusa
Kombunuposannoe sanamue
Tema 6.10 Copep:xanue y4e0HOIro MaTepuajia
Haxoxnenue IIpodeccnoHaAIbLHO-OPHEHTHPOBAHHOE coaep:KaHue (copep:xxaHue
ONTUMAJIBHOT'O NMPHUKJIATHOTO MOYJIS)
pe3ynbTaTa ¢ TOMOIIBI0 | HammeHblee 1 HauOoJbIlee 3HaYeHUE PYHKITMH 2
IIPOU3BOAHON B
MPAKTUYECKUX 3a7ja4ax
Tema 6.11 Copep:xanue y4e0HOTo MaTepuajia
Pemenue 3anau. @opmynsl U mnpaBuna AuddepenunpoBanua. HccnenoBanue (yHKUUMA C
[TpousBogHast pyHKIMH, €€ | MOMOIIBIO TPOM3BOIHON. Hanbospiee u HanMeHbIee 3HaUeHHs (PyHKITUH 2
IIPUMEHEHUE Konmponvnas paboma
Pa3nen 7. MHOTOrpaHHUKH H TeJIa BpalieHUs 44
Tema 7.1 Conep:xanue yueOHOro Marepuajia 5
Bepuunbl, pebpa, rpanu | Ilonstue MHOrorpanHuka. Ero ajgeMeHTHI: BepUIMHbBI, peOpa, rpaHu. JluaroHais. OK-01, OK-02,
MHOT'OI'paHHHKA Ceuenue. BeinykJible 1 HEBBITYKIIbIE MHOTOTPAaHHUKH 2 OK-03, OK-04,
OK-05, OK-06,
Kombunuposannoe 3anamue OK-07
Tema 7.2 Conep:xanue yueOHOro Matepuajia
IIpusma, ¢¢ | [Tonarue npusmel. Ee ocHoBaHus u 60koBble rpaHu. Beicota nmpusmsl. [Ipsmas u 2
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COCTaBJAIOIINE, CEYCHHE.
[Ipsmass u  npaBWIbHAs
IIPU3MBI

HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenne

KOM6MHMp08(lHHO€ 3aHAamue

Tema 7.3
[Mapannenenumnen, Kyo0.
Ceuenue kyb0a,
napasuieNenunena

Copaep:xanue y4e0HOro MaTepuajia

[Mapannenenunesn, cBOWCTBa MPSAMOYTOJIBHOTO Mapauenenumnena, kyo. Cedenue
Ky0a, mapasuienenurnena

Kombunuposannoe 3ansamue

Tema 7.4

[Tupamupa, ee
COCTaBIISIOIINE, CCUCHHE.
[IpaBuibHas nupamMua.
VYceuennas nupamuia

Conep:xanue yueOHOro Mmarepuajia

[Mupamuna u ee snemeHthl. CeueHue nupamuabl. llpaBunbHas nupaMuia.
VYceuennas nupamuaa

KOM6uHup0661HHO€ 3arsamue

Tema 7.5

bokoBas u monHas
MMOBEPXHOCTh MPU3MBI,
MMUPAMUJIbI

Copep:xkanue y4e0HOT0 MaTepuasia

[Tnomanes OOKOBOM M TOJHOW IOBEPXHOCTH IPU3MBI,
MU PAMU/IBI

KOM6MHMp08(lHHO€ 3aHAamue

Tema 7.6
CummMmertpus B KyOe,
napaiesenumnese,
npusMe, mupaMue

Conep:xanue yueOHOro Mmarepuajia

CI/IMMeTpI/ISI OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMCTpI/ISI B KY6C,
napaureJICnuIcac, IpusMe, mipamMmnuac

Kombunuposannoe 3ansamue

Tema 7.7
IIpumepsr cummeTpuii B
npodeccun

Conep:xanue yueOHOro Marepuajia

IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE coJepkaHue (conepxxanue
NPHUKJIATHOTO MOYJIs1)

CuMMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B OBITY

Tema 7.8

IIpaBunbHBIE
MHOT'OI'paHHUKH, ux
CBOMCTBA

Copep:xanue y4e0HOIro MaTepuajia

[TonsTne [IPaBUJILHOT' O MHOI'OTpaHHUKA. CaolicTBa IIPaBUJIbHBIX
MHOTOT'PaHHUKOB

HpaxmuquKoe 3aHAamue
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Tema 7.9
Hunmunap, ero
coctaBiromue. Ceuenue

Copep:xkanue y4e0HOT0 MaTepuajia

Humaap u ero snementsl. CeueHue muimMHApa (MapajjielbHOE OCHOBAHUIO U
ocn). Pa3Beptka nuimHapa

[HIHpa Kombunuposannoe sanamue
Tema 7.10 Conep:xanue yueOHOro Mmarepuajia
Konyc, ero

COCTaBJIAOIIMC. Ceuenue

IIpodeccuonaibHO-OpHEHTUPOBAHHOE coJep:kaHue (copep:xaHue
NPUKJIATHOTO MOIYJIs1)

KOHyca K C
oHyc W ero sjeMmeHThl. CedeHue KoHyca (mapajiielbHOE OCHOBAaHUIO H
poxoJsiiiee uepe3 BepIInHy), KOHHUYeckue ceueHus. Pa3BepTka koHyca
Tema 7.11 Copep:xanue y4e0HOTro MaTepuajia

YcedeHHsbll KOHYC.
Ceuenue yceueHHOTO
KOHYCa

Yceuennslii konyc. Ero o6pasyromas u Beicota. CeueHrne ycedeHHOro KoHyca

KOM6HHHp060HHO€ 3aHAamue

Tema 7.12
Hlap u cdepa, ux ceueHus

Conep:xanue yueOHOro Marepuajia

ap u cdepa. BzaumHoe pacrnonoxenue cdepsl U miockoctd. CedeHue mapa,
cdepbl

KOM6uHup060HHO€ 3ansamue

Tema 7.13

ITonsarue 06 oO0BLeme Tena.
OTHOLIEHNE 00BEMOB
IMOAOOHBIX TEN

Conep:xanue yueOHOro Mmarepuajia

[TonsTe 06 o6beme Tena. OObeM Ky0Oa M MPSIMOYTOJBHOTO Mapajieslenuesa.
O6bem mnpusMbl U mwmHApa. OTHOLEHHE 00BEMOB IOJOOHBIX  TEII
I'eoMmeTpudeckuii CMbICI OnpenesuTens 3 -ro nopsaka

KOM6HHHp060HHO€ 3aHAamue

Tema 7.14
O0BEMEI u IJIOIA N
ITIOBEPXHOCTEH Tel

Conep:xanue yueOHOro Mmarepuajia

O6bembl nupamuibl 1 Konyca. O6bem mapa. [lnomany moBepxHocTelt Ten

KOM6MHMPOGGHHO€ 3ansamue

Tema 7.15
KoMOunanmu

Conep:xanue yueOHOro Mmarepuajia

KoMOuHanuu reoMeTpudeckux Tes
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MHOTOI'PaHHHKOB M Tel
BpaleHUs

Hpaxmuueczcoe 3aHamue

Tema 7.16
I'eomerpuueckue
KOMOWHAIIMK Ha MTPAKTUKE

Copep:xanue y4e0HOIro MaTepuajia

Hcnonb3zoBanne KOMOMHAIIMI MHOTOIPAaHHUKOB M TEJ BPAILIEHUS B MHPAKTUKO-

OpPUEHTUPOBAHHBIX 3a/1a4ax 4
IIpakmuueckoe 3ansamue
Tema 7.17 Copep:xanue y4e0HOIro MaTepuajia
Pemerne 3anad. OO6beMbl U TJIOIAIM TOBEPXHOCTH MHOTOI'PAHHUKOB U TeJl BpallleHus
MHororpaHHHMKH U Tea 2
Koumponvnas paboma
BpalleHus
Pa3nen 8. [lepBooOpa3Hasi pyHKIHM, ee IPUMEHEHHE 32
Tema 8.1 Conep:xkanue y4e0HOT0 MaTepuasia
IleprooGpashas QyHKIKM. 3ajaya 0 BOCCTAHOBJIEHWH 3aKOHA JBUYKEHUS MO U3BECTHOU cKopocTu. [loHsTHE
Ilpapmia HaXOmACHIA | yyrerpupoBanns. O3HAKOMIICHHE C OHATHEM MHTErPaia U IepBOOOPa3HOM s
nepBo06pasHbIX ¢byukunn y=f(x). Pemenne 3ama4d Ha CBSI3b NMEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIUKCIICHUE TepBooOpasHoi s naHHoW ¢(yHkumu. Tabmmma Qopmyn ams 2
HAXOXKJEHUS MEpPBOOOPa3HBIX. V3ydeHune npaBuia BEIYUCICHHS TIEPBOOOPA3HOM
Kombunuposannoe 3anamue
Tema 8.2 Copep:xanue y4e0HOTro MaTepuasia
Ilnomans KpHEOTMHEAHOA 3agaun, TPUBOJSIINE K MOHSATUIO OMPENEIEHHOTO MHTErpaia — O BBIYMCICHUU OK-01. OK-02. OK-
b L)
TparcCunm. Dopmyira IJIOIIAIM KPUBOJIMHEMHON Tpameuwd, O IepeMelleHu To4yku. [loHsTue 03. OK-04. OK-05
_ o . o o > 5 1
Herotona — Jleibunua ONpEAENEHHOr0 HWHTerpana. [ eoMeTpudeckuii ©u  (PU3UYECKUA  CMBICTT 2 OK-06. OK-07
2
omnpeneneHHoro uurerpana. ®opmyna Hetorona— JleiiOnuma
Kombunuposannoe sanamue
Tema 8.3 Conep:xanue yueOHOro Marepuajia
Heonpenenenrbi " | Tloustie Heonpe/eaeHHOro HHTerpana
OTIpE/IEIICHHBIA WHTET PAJIBI 2

KOM6MHMp06aHHO€ 3aHAmue
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Tema 8.4
ITousartue 00
OIIPENIeIICHHOM MHTETpaJie

Copep:xkanue y4e0HOT0 MaTepuajia

I'eomeTpuyecknii CMBICI ONMPEEIEHHOr0 HHTErpaia

Kombunuposannoe 3ansamue
KaK IJIOIIaIH P 2
KPUBOJIMHEIHON Tpanenuu
IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE coJep:kaHue (copepxanue
NPHUKJIATHOTO MOYJIs1)
Tema 8.5 I'eomerpuyeckuii cMmbICH ompenesieHHoro uHrerpaina. @opmyna HeroroHa -
Onpenenennblii uaTerpan | JlciOHHIA.
B H3HU Pemenue 3amau Ha HpUMEHEHME HWHTErpana Uil BBIYUCICHUS (PU3UUECKUX 4
BEJIMYMH U ITOAAEH
IIpakmuueckoe 3ansamue
Tema 8.6 Conep:xkanue y4e0HOT0 MaTepuasia
Pewienne 3anauy. [lepooOpaznass Qyuknuu. IIpaBuna HaxoxaeHus nepBooOpasHbix. Ee
[lepBooOpa3Has GpyHKIUHU, | IPUMEHEHHE 2
ee MpUMEHEeHHe Konumponvnas paboma
Paznen 9. Crenenu n kopHu. CreneHHasi yHKI A 18
Tema 9.1 Copep:xanue y4e0HOIro MaTepuajia
Crenennas Qynkuns, ee [TonsiTHE KOPHS N-0i1 CTENEHU U3 ACUCTBUTENBHOrO ynciaa. OyHKuuu y=\/xn ux
cBoncTsa cBoiicTBa U rpaduku. CBoiicTBa KOpHS N-OM CTENEHU 4
Kombunuposannoe sansamue
Tema 9.2 Copep:xanue y4e0HOT0 MaTepuaia
IIpeobpazosane [Ipeobpa3zoBanue uppaoHaIbHBIX BbIPaKEHUN
BBIPDAKEHUN C KOPHSMH nN- 4 B B i}
oif CTemeHI Kombunuposannoe 3ansamue OK-01, OK-02, OK
03, OK-04, OK-05,
Tema 9.3 Copep:xanue y4e0HOIro MaTepuajia OK-07
CroficTBa cTenenn ¢ [Tonatue creneHn ¢ JOOBIM  pallMOHAJIBHBIM MOKa3zateneM. CTeneHHbIE
PallMOHAILHEIM 1 (YHKIMH, UX CBOMCTBA U rpaQuKu 2

IEUCTBUTEILHBIM

KOM6uHup06aHHO€ 3aramue
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IIoKasaTciIsiMH

Tema 9.4 Copep:xanue y4e0HOIro MaTepuajia
Pemienne PaBHOCUIBLHOCTh HpPpaIlMOHAJIBHBIX YPAaBHEHWM W HEPaBEHCTB. MeETOIbl HX
MppallOHAIbHBIX peuienus. Pemenne nppauoHalbHBIX YPAaBHEHHUI U HEPAaBEHCTB 6
YPABHEHWH M HEPABEHCTB | Kombunuposannoe 3ansmue
Tema 9.5 Conep:xanue yueOHOro Mmarepuajia
Crenenun 51 KOpHHU. | OnpeneneHue crerneHHoN (yHKIMU. Vcronb30BaHUe ee CBOMCTB MpU pEIICHUH
Crenennas QyHKIus YpaBHEHHUI 1 HEPABEHCTB 2
Koumponvnas paboma
Paznen 10. IloxazarenbHast pyHKuus 16
Tema 10.1 Copep:xanue y4e0HOTo MaTepuajia
IToka3zarenbHas ¢yHkuus, | CTeneHb ¢ TPOM3BOJIBHBIM JICHCTBUTEILHBIM MOKasaTeneMm. OrmpenencHue
ee CBOMCTBa IOKa3aTeNbHOM (QYHKIMHU, ee CBOMCTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM
IIOKa3aTeIbHON byHKIIH. Pewenne I10Ka3aTeIbHbIX YpaBHEHUH 4
(yHKIMOHAIbHO-TPahUUECKUM METOI0M
Kombunuposannoe sanamue
Tema 10.2 Copep:xanue y4e0HOro MaTepuajia
Pemenne Tmoka3aTenbHBIX | PemieHne mokas3aTeNbHBIX ypaBHEHHH METOAOM YpaBHHBAaHUS MOKa3aTelei,
YPaBHEHHI U HEPABEHCTB METOJAOM BBEICHUS HOBOH TEpeMEHHOW, (YHKIMOHAIBHO-TPa(UICCKIM 6
MeTO/10M. PellieHne mokasaTenbHbIX HEpaBeHCTB OK-01, OK-02, OK-
Ilpakmuueckoe 3anamue 03, OK-04, OK-05,
Tema 10.3 Conep:xanue yueOHOro Matepuajia OK-07
Cucrembl 1OKa3aTeNlbHBIX | PerreHne cucTeM Nmoka3aTenbHBIX YpaBHEHUH 4
YpaBHEHHUM Kombunuposannoe sanamue
Tema 10.4 Conep:xanue yueOHOro Mmarepuajia
Pemienne 3aja4. | PerieHre mokaszaTellbHBIX YpPaBHEHUN METOJOM YypaBHUBAHUS TIOKazaTeled u
[TokazarenbHas GyHKIUS METOJIOM BBEJCHUSI HOBOU MepeMeHHOM. Pelienre noka3aTenbHbIX HEPABEHCTB 2
Koumponvnas paboma
Paznea 11. Jlorapudgmel. Jlorapudmudeckas GyHkuus 24

Tema 11.1

Copep:xanue y4e0HOIro MaTepuajia
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Jlorapudm qucna.
Jecarnunbiii u
HaTypaJbHBIA JIoTapu (MBI,

Jlorapum uncna. JleciTUUHBIN U HATypaJbHbIN JJOrapu@Mmbl, YUCIIO €

KOM6MHMpO€ClHHO€ 3aHAamue

YHCIIO €

Tema 11.2 Copep:xanue y4e0HOro MaTepuajia

CpoiictBa  norapudmos. | CpoiicTa orapudmos. Omneparus joraprumMupoBaHust
Onepartus Kombunuposannoe 3ansamue

Jorapu()MUPOBAHUS

Tema 11.3 Copep:xanue y4eOHOTro MaTepuasia
Jlorapupmudeckas Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA

(GyHKLMSI, €€ CBOWCTBA

KOM6uHup060HHO€ 3aHAamue

Tema 11.4

Pewenne
Jorapu(PMUYECKUX
YPaBHEHUU U HEPABECHCTB

Copep:xkanue y4e0HOT0 MaTepuasia

[lonsitue norapupmuueckoro ypaBHeHus. Omnepauus NOTEHUMpOBaHUSA. Tpu
OCHOBHBIX METOJla pEUICHUs JIOTapU(PMHUUECKUX YpPaBHEHMH: (YHKIMOHAJIHHO-
rpaduyeckuii, MeTo NOTEHLUPOBAHMS, METOJ BBEIEHHUS HOBOW MEPEMEHHOM.
Jlorapudmuyeckue HepaBeHCTBA

KOM6uHup0661HHO€ 3arnsamue

Tema 11.5 Copep:xanue y4e0HOIro MaTepuajia

Cucremsl ANTOpPUTM pelIeHusl CHCTEMBbl ypaBHEHHH. PaBHOCHIBHOCTD Jorapu(MUUecKux
JOrapu(PMUIECKUX ypaBHEHUI U HEPaBEHCTB

YpaBHEHUI Kombunuposannoe 3ansamue

Tema 11.6 Coaep:xanue yuyeOHOTro MaTepuajia

Jlorapudmel B mpupoae u
TEXHUKE

IIpodeccrnoHaTBLHO-OPHEHTHPOBAHHOE (conep:kanue

NMPHUKJIATHOTO MOIYJIs)

coacpKaHue

[Ipumenenue norapudma. Jlorapupmuueckass cnupaiab B npupoxae. Ee
MaTEMaTUYECKHIE CBOMCTBA

Tema 11.7

Pemenue 3ajad4.
Jlorapu(msi.
Jlorapupmudeckas
byHKIHS

Copep:xanue y4e0HOIro MaTepuajia

Jlorapudmuueckas QyHkusa. PemeHue mnpocTeHmmx — jorapupMUYECKUX
YPaBHEHUI

Koumponvnas paboma

OK-01, OK-02, OK-
03, OK-04,
OK-05, OK-07
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Pa3znen 12. Muo:kecTBa. JiieMeHTHbI Teopuu rpagos

Tema 12.1 Copep:xanue y4e0HOIr0 MaTepuaia
MHokecTBa [Tonsarue muoxecrtsa. [TonmMHoxecTBO. Onepaliuy ¢ MHOXKECTBAMHU 9
Kombunuposannoe sanamue
Tema 12.2 Copep:xanue y4e0HOro MaTepuajia
Omnepanuu ¢ MHOKecTBaMH | Omepanuivi ¢ MHOKECTBaMU. Penienne npuKkIaaHbIX 3a1a4 )
lIpakmuueckoe 3anamue
Tema 12.3 Coaepixanue yueOHOro MaTepuajia
I'padmr [Tonsitue rpada. Csi3HbIN Tpad, AepeBo, LUK rpad Ha MIOCKOCTU 5
Ilpaxmuueckoe 3anamue
Tema 12.4 Conep:xanue yueOHOro Marepuajia
Pemenne 3a7a4. | Onepanu ¢ MHoXKecTBaMu. OnMcaHue peajbHbIX CUTYyallMil C TOMOIIbIO
Mmuoxectsa, I'pagpl 1 uX | MmHOXKecTB. [IpuMeHeHune rpadoB K PEIICHUIO 3312 2
MIPUMEHEHUE Koumponvnas paboma
Pa3nen 13. DineMeHThI KOMOMHATOPUKH, CTATUCTUKH U TEOPHH BEPOSITHOCTEH 18
Tema 13.1 Copaep:xanue y4e0HOro MaTepuajia
OcHoBHbIE noHATUA | [lepecTaHOBKH, pa3MeIEHHs, COYETAHUS 5
KOMOHMHATOPUKU Kombunuposannoe sanamue
Tema 13.2 Coaep:xanue yueOHOTro MaTepuajia
CooOpiTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSTHOCTH CYyMMBI
coObiths. CrlokeHHe U | COOBITHI. YCIIOBHas BEPOSTHOCTh. 3aBUCHMBbIE W HE3aBUCHMbBIC COOBITHSL. 4
YMHOXKEHHE BEPOATHOCTEN | TeopeMbl 0 BEpOSATHOCTH IPOU3BEIEHUS COOBITU.
Kombunuposannoe sanamue
Tema 13.3 Conep:xanue yueOHOro Mmarepuajia OK-01, OK-02, OK-
BepositHOCTh B OTHOCUTENbHAs YacTOTa COOBITUS, CBOMCTBO ee ycTonunBOCTU. CTaTHCTUYECKOE 03, OK-04, OK-05,
npodeccuoHaTbHBIX onpeneneHre BeposiTHOCTU. OlieHKa BEPOSITHOCTH COOBITHS 4 OK-07
3ajauax Ilpakmuueckoe 3anamue
Tema 13.4 Conep:xanue yueOHOro Marepuajia
JuckpeTtHas ciydaiiHag | Bunsl cmydaifHeix BenuuuH. OmnpeneneHue AUCKPETHON CITy4ailHOH BETUYUHBL 2
BEJNMYMHA, 3aKOH ee | 3aKkoH paclpeielieHuss AUCKPETHOM ciydyaiiHoM BenuuuHbl. Ee wucioBbie
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pacripeneneHus XapaKTEepPUCTUKH
Kombunuposannoe sanamue

Tema 13.5 Copep:xanue y4e0HOIro MaTepuajia

3amaun MaTemaTHyeckod | Bapmanmonnsini psa. [lomuron wacror u rucrorpamma. CraTHCTHUECKHE

CTaTUCTUKU XapaKTEepUCTUKU psifia HaOII01aeMbIX JaHHBIX 2
Kombunuposannoe sanamue

Tema 13.6 IIpodeccnoHaIbHO-OPHUEHTUPOBAHHOE co/iep:KaHue (conep:kanue

Cocrapnenne TablMLl M | ppuKIagHOTO MOIY.ISK)

Auarpamm Ha IIpaKTHKE [lepBuunast oOpaOoTka  CTaTUCTHMYECKMX  JaHHbIX. ['paduueckoe  ux
npezacTasieHne. HaxoxaeHue cpeiHUX XapakTepuCTUK, HAOI0JaeMbIX JaHHBIX 2
Ilpakmuueckoe 3ansamue

Tema 13.7 Coaep:xkanue yuyeOHOro MaTepuajia

Pewenue 3aj1a4. | OneMeHThl KoMOuHaTOpuku. CoObITHE, BEpOSTHOCTH CcOObITHSA. CloXKeHue u

DeMEH TSI YMHOKEHHE BEPOSATHOCTEN

KOMOHMHATOPUKH, Koumponvnas paboma 2

CTAaTUCTUKH W  TEOpUU

BEPOSITHOCTEM

Paznen 14. YpaBHeHus1 M1 HepaBeHCTBA 18

Tema 14.1 Coaepxanue yueOHOTro MaTepuajia

PaBHOCHIIBHOCTD PaBHOCHIIBHOCTD ypaBHEHHH U HepaBeHCTB. OmnpeneneHus. OCHOBHbIE TEOPEMBI

YPaBHEHUH M HEPAaBEHCTB. | PABHOCWJIBHBIX IIEpEeXoJaXx B YpaBHEHUSAX U HepaBeHcTBax. OOmume MeToabl

O6ue METOo/IBl PEIIEHUs. | peleHus ypaBHEHHI: EPEX0l OT paBeHCTBAa (DYHKIUI K PaBEHCTBY apryMeHTOB 4 OK-01, OK-02, OK-
JUISI MOHOTOHHBIX (YHKIIMH, METOJA pAa3JIOKCHUS Ha MHOXHTEIH, METO] 03, OK-04, OK-05,
BBEJICHUS HOBOH MEPEMEHHOM, PYHKIIMOHAILHO-TPaUIECKUN METO/T OK-06, OK-07
Kombunuposannoe sanamue

Tema 14.2 Conep:xanue yueOHOro Marepuajia

I'paduueckuit Meroz | OOumme MeToabl peIIeHUS HEPAaBEHCTB: IEPEX0J] OT CpPaBHCHHs 3HA4YCHUM

pelieHus ypaBHEHUH, | QyHKIUI K CpaBHEHUIO 3HAYEHUN apryMeHTOB MIJIi MOHOTOHHBIX (DYHKIIHIA,

HEPaBEHCTB METOJ UHTEPBAJIOB, (PyHKIMOHANBHO-Tpaduueckuid metoa. I paduaeckuii MeTos 4

pelIeHus YpaBHEHUN U HEPABEHCTB

KOM6uHup06aHHO€ 3aramue
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Tema 14.3
VYpaBHEHUS U HEpaBEHCTBA

Copep:xkanue y4e0HOT0 MaTepuajia

Onpenenenue monaytisi. PackpbiTue Moayiiss mo ompeneneHuto. [Ipocreiimme

C MOAYyJIeM YpaBHEHHS U HEpAaBEHCTBA ¢ MoxyJieM. [IpuMeHeHre paBHOCUIIBHBIX [1EPEXO/I0B 4
B OIIPENIETICHHBIX TUIIAX YPABHEHUN U HEPABEHCTB C MOJYJIEM
Kombunuposannoe 3anamue

Tema 14.4 Coaep:xanue yueOHOro MmaTrepuajia

VYpaBHEHHS U HEPABEHCTBA | 3HAKOMCTBO C TapameTpoM. I[IpocTeiimme ypaBHEHUSI W HEpPaBEHCTBA C

C mapaMeTpaMu apaMeTpoM 2
Kombunuposannoe sanamue

Tema 14.5 IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE co/iep:KaHue (conep:kanue

CocraBiieHue M pElICHUE | MPHKJIATHOTO MOTYJIs)

npoQecCHOHaNbHBIX 3a7au | PenieHue TEKCTOBBIX 3a1ayu MPOPECCHOHATBHOTO COICPIKAHHMS )

C TIOMOIIBIO yPaBHEHUH Ipaxmuueckue 3ansmust

Tema 14.6 Conep:xanue yueOHOro Matepuajia

Pemenue 3anay. OO61ue MeTobl peleHus] ypaBHEHH. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

VpaBHEHHs U HEPABEHCTBA | IapaMeTpaMu 2
[IpakTueckue 3aHATUA

IIpomexyTouyHas arrecranus (JK3aMeH)

Bcero: ‘ 312
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3. YcioBus peajan3anuu NporpaMmMbl 001eo0pa3oBaTeibHOM TUCHUIIIMHBI

3.1. s peaJm3auuy NpOrpaMMbl JUCHMILVIMHBI JOJIKHbI ObITh NPeayCMOTPEeHbI
cilelyolue crenrajJbHble IOMelleHU

Peanuzanus mnporpaMmbl JUCUUIUIMHBI TpeOyeT Haliuyusg ydyeOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOro KaOMHeTa:

- TOCaJJ0OYHbIE MECTa 0 KOJIMYECTBY 00YyJarOmINXCs,

- pabodee MeCTO IPENoiaBaTels;

- KOMIUIEKT Y4eOHO-HaIJIAIHBIX TOCOOUIA;

- KOMIUIEKT 3JICKTPOHHBIX BUIEOMATEPHUATIOB,;

- 3aJJaHus 1JI1 KOHTPOJIbHBIX PadoT;

- Ipo(heCcCUOHATILHO OPUEHTUPOBAHHBIE 33 JaHUS;

- MaTepHuajbl SK3aMEHa.

Texnuueckue cpencrsa 00y4eHUs:

- IEPCOHAIbHBII KOMIIBIOTEDP C JIMIEH3UOHHBIM TPOrPAMMHBIM 00€ECIICUEHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UuopmManoHHOe odecneyeHue peajnu3alu nporpamMmmbl

1. Hns peanuzanmu mporpamMMbl OuOIMOTEUHBINH (OHA 00pa3oBaTEIbLHOMN
OpraHM3aIuu JOJHKEH HMMETh I€YaTHbIE W/WIM DJIEKTPOHHBIE OOpa3oBaTelIbHbIE U
WH(OPMAITMOHHBIE  PECYpChl,  PEKOMCHIOBaHHBIC I  HWCIOJL30BAaHUS B
o0pa3oBaTeIHLHOM MPOIIECCE, HE CTAPIIIE MSATH JIET C MOMEHTA U3IaHMS.

2. PekoMeHIyeMble TeUaTHBIC M3JaHUs 10 peajn3aluyd 001eoopa3oBaTeIbHON
JTUCIUTUIMHBL TIPEICTABICHBI B METOJUYECKMX PEKOMEHIAIUSAX IO OpraHU3aIliH
Oo0y4eHUSI.

3.3. HUundopmanuonHoe odOecnevenne peanusanuu nporpammbl Ilepedenn
PeKOMEHIAYeMBbIX Y4YeOHbIX Mu3JaHuil, VHTepHeT-pecypcoB, I0NMOJIHUTEIbHOM
aureparypsl 3.3.1. OcHOBHbIE TeYaTHbIE U3IAHUS
OcHOBHbBIE HCTOYHUKH

1. Maremaruka: yueOnuk/ bammmakor M.U.- 2-e u3n., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronaapHoe 00pa3oBaHue)

2. Marematuka: ajreOpa M Hadajga MaTeMaTUYECKOrOo aHalii3a, TeOMETpHs.
AnreOpa u Hadasa matemaTudeckoro ananuza. 10-11 kmace. Anumos 1L A., Konsrun
10.M., TkaueBa M.B. u apyrue. - M: IIpocsemienue, 2022.
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3. Maremaruka: anreOpa ¥ Hadajla MaTEMaTUYECKOrO AaHalM3a, T'E€OMETPUS.
I'eomerpus. 10-11 xmacc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue. -
M: Ilpocsemenue, 2022.

4. Marematuka: anreOpa 1 Hauajga MaTeMaTUYeCKOro aHanm3a, reomerpusi. 10-11
KJIacchl. AnreOpa v Hauajga MaTemMaTthueckoro ananmza. B 2 4. Yacte 1: YueOHuk st
yyamuxcsi 00pa3oBaTeNbHBIX OpraHu3anuii (0a3oBbiii ypoBeHb) /MopakoBuu A.l.,
CemenoB I1.B.; Yacte 2. 3agayHuk Ui ydalmxcs oOpa3oBaTeIbHBIX OpraHU3AIIMMA
(6azoBbIit ypoBeHb)/ MopakoBuu A.I'. u npyrue; noj penakuueit Mopakosuua A.T. -
M: Muemo3suna, 2018.

6. Marematuka: anreOpa M Hadaja MaTEeMaTHYECKOrO aHaiu3a, T'€OMETpHs.
Anrebpa u Hayana MmatemaTudeckoro ananmsa. 10 kmacc. Hukonbsckuit C.M., [loranos
M.K., PemietnukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

7. MaremaTtuka: anreOpa ¥ Hayajla MaTEMaTUYECKOro aHalln3a, T'€OMEeTpus.
AnreOpa u Hayana MaremaTudeckoro aHanmza. 11 kmacc. Hukonbckuii C.M., Ilotanos
M.K., PemietnukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa M Hayalla MaTEMaTHYECKOTO aHaju3a, TeOMETpHUs.
I'eomerpus.10-11 kmacc. IloropenoB A.B. Marematuka: amrebpa u Hadana
MaTeMaThu4eckoro aHanusa, reomerpus. ['eomerpus.10-11 xmacc. Iloropenos A.B. -
M: Ilpocsemenue, 2019.

JJIeKTPOHHbIE U3AHMS
1. Bcepoccuiickue nnTepHeT-onmuMnuanbl. - URL: https://online- olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIH.

2. Epunas xomnexkumst uudpoBbIX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2022). - Tekcr:
DIEKTPOHHBIN.

3. Undopmammonnas cucrema «EgmHoe OokHO moctynma K oOpa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru / (mataoOpamenus: 02.07.2022). - Tekcr:
DIIEKTPOHHBIMN.

4. Hayunas osyektponHas OuOimoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TeKkCT: 37AEKTPOHHBIH.

5. OtkpeiThii KOIemk. Marematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekcT: 31€KTPOHHBIM.

6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIM.

7. ChopaBoYHMK MO  MareMmaTuke s mkoidbHuUkoB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obOpamenus: 12.07.2022). -
TeKCT: AJIEKTPOHHBIN.
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8. Cpennsisi MareMaTuieckas uHTepHeT mkona. - URL: http://www.bymath.net /
(mara obpamenusi: 12.07.2022). - TeKCT: 31€KTPOHHBIH.

9. ®enepanbHbIil mopTan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru
(mara obpamenusi: 02.07.2022). - Tekct: snexkrponHbid. 10. denepaibHbIil EHTP
nH(popMalMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL: http:/fcior.edu.ru / (mata
oopamienus: 01.07.2022). - TekcT: 2JIeKTPOHHBIN
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4. KOHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTeIbHOil

ANCIUIIJINHBI

KOHTpO.]'II: N OHCHKaA PC3YyJIbTaTOB OCBOCHHUA 06H1€O6p330BaT€JIBHOI‘;1 JUCITHUITIIMHBI

pPacKpbIBalOTCS  uepes

JTUCIUTUIMHAPHBIC

pe3yJIbTaTHl,

HaIpaBJICHHBIC Ha

dbopmupoBaHue 0o0MMX U MPO(YECCHOHATBHBIX KOMIIETCHIIMN MO pa3ienaM U TeMam

coJiepKaHus y4eOHOTO MaTepraia.

Oob6mas/mpodeccnonanbHast Paznen/Tema Tun oeHoYHbIX
KOMIIETeHITUS MeponpusITUsI
OK 01. Beibupats criocoOsI P 1, Tema 1.1, 1.2, 1.3 [I-| TectupoBanue

peleHus 3a1a4
npodeccuoHaNbH oM
ACATCIIBHOCTU NPUMECHUTCIIBHO K
Pa3JIMYHbIM KOHTCKCTaAM

o/c, 1.4.

P2 Temn 2.1,2.2,2.3,2.4,
2.5,2.6Il-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temrr 4.1,4.2,4.3,4.4,
4.5, 4.6,4.7 IT-o/c, 4.8, 4.9,
4.10

P5, Temn 5.1,5.2, 5.3 11-
o/c,5.4,5.5,5.6

P 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-o/c, 6.8

YcTHBIN onpoc
MareMaTHuecKUi TUKTAHT
NunuBunyanbHas
caMmocTosITeNbHas paboTta
IIpencraBnenue pe3yabTaToB
IIPaKTUYECKUX padboT
3amuTa TBOPYECKUX padboT
3amuTa UHIUBUYaIbHbBIX
IIPOEKTOB

KonTponbsHas padora
Brimonnenue 3aganuii Ha
JK3aMEHe

OK 02. Ucnonp3o0BaTh
COBpEMEHHbBIE CPEJICTBA ITOUCKA,
aHalM3a U UHTepIpeTaluu
uHpopmanuu, u
MH(GOPMALIMOHHBIE TEXHOJIOT U
JUIs BBIIIOJTHEHUS 3a/1a4
npo¢eccruoHaIbHON
NeSITEIbHOCTU

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P6, Temn1 6.1,6.2, 6.3, 6.4,
6.5, 6.6,6.7 I1-0/c, 6.8
P7,Temn 7.1, 7.2 IT-o/C,
73,74

TectupoBanue

VYcTHBIN onpoc
MareMaTu4ecKnil TUKTAHT
NunuBunyansHas
caMocCTosITeNbHAas paboTa
IIpencraBnenue pe3yIbTaToB
IIPaKTUYECKUX padboT
3ammra TBOPUECKUX padoT
3amuTa UHIUBUYadbHbBIX
IIPOEKTOB

Kontponpnas pabora
BelnmonHeHue 3a1anuii Ha
JK3aMeHe

OK 03. IInanupoBath 1
peann3oBBIBATh COOCTBEHHOE
npodeccnoHanbHOE U IMYHOCTHOE
pa3BUTHE,
MPEATTPUHUMATEIHCKYFO
JeSTENbHOCTh B
npodeccruoHanbHON chepe,
UCIIOJIb30BaTh 3HAHMS 110

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temrr 2.1, 2.2, 2.3, 2.4,
2.5,2.611-0/c,2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temrr 4.1, 4.2, 4.3, 4.4,
4.5,4.6,4.7 II-o/c, 4.8, 4.9,

TectupoBanue

YcTHBIN onpoc
MaremaTn4ecKuil TUKTaHT
NunnBunyanpHas
caMmocTosITeNbHas paboTta
[IpencraBienue pe3yabTaToB
MPaKTUYECKUX padboT
3ammTa TBOPUYECKUX padoT
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(buHAHCOBOIl rPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHTYaIUsX

4.10

P6, Temr 6.1,6.2, 6.3,
6.4,6.5,6.6,6.7 I1-o/c, 6.8
P7,Temnr 7.1, 7.2 IT-o/C,
73,74

3anmTa UHIUBU Y JIbHBIX
MIPOEKTOB

KonTponbsHas padora
Brinosinenue 3a1anui Ha
JK3aMeEHe

OK 04. DddexkTuBHO
B3aMMOJICHCTBOBATH M pabOTaTh B
KOJIJIEKTUBE M KOMaH[Ie

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.6 I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temer 4.1,4.2, 4.3, 4.4,
45, 4.6,4.7 IT-o/c, 4.8, 4.9,
4.10

PS5, Temr 5.1,5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectTupoBanue

YceTHBII onpoc
MareMaTHueCcKUi TUKTAaHT
NunuBunyanbHas
caMoCTOsITeNbHAs paboTa
IIpencraBnenue pe3yIbTaTOB
MIPaKTUYECKUX padoT
3ammra TBOPUECKUX padoT
3ammra HHIUBHUAYATbHBIX
MIPOEKTOB

Kontponphas pabora
Brinonnenue 3a1anui Ha
JK3aMeEHe

OK 05. OcyniecTBisTh YCTHYIO H
MUCBMEHHYIO0 KOMMYHHKAIIHIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoi @enepannu ¢ yueToM
0COOEHHOCTEN COLMAIBLHOTO U
KyJIBTYPHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temn1 6.1,6.2, 6.3, 6.4,
6.5,6.6,6.7 I1-0/c, 6.8

P 7, Temn 7.1, 7.2 TT-0/c,
73,74

TectupoBanue

YcTHBIN onpoc
MaremaTH4ecKui JUKTAHT
NunnBunyanpHas
camocTosTeNbHas paboTta
[IpencraBienue pe3yabTaToB
MPAaKTHYECKUX paboT
3amuTa TBOPYECKHUX padoT
3ammra HHIUBUAYaTbHBIX
IIPOEKTOB

Kontponbnas pabora
BrimonHenue 3ananuii Ha
JK3aMeHe

OK 06. IIposiBasTh rpa’kAaHCKO-
MATPUOTHYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH OCOZHAHHOE
TOBEJICHHNE HA OCHOBE
TPaIUIIOHHBIX
001IICUEI0BEY€CKHUX [ICHHOCTEH, B
TOM YHCJIE C YICTOM
TapMOHH3AIHH
MEXHAIMOHATBHBIX U
MEKPETMTHO3HBIX OTHOIIICHUH,
MPUMEHSTH CTAHIAPTHI
AHTHKOPPYIIIUOHHOTO ITOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P4, Temrr 4.1,4.2,4.3,4.4,
4.5, 4.6,4.7 IT-o/c, 4.8, 4.9,
4.10

P5, Temr 5.1,5.2, 5.3 II-
o/c,5.4,55,5.6

TectupoBanue

YcTHBIN onpoc
MaremaTn4ecKkuil TUKTaHT
NunnBunyansHas
caMmocTosITeNbHas paboTta
IIpencraBnenue pe3yabTaToB
MPaKTUYECKUX paboT
3amuTa TBOPYECKUX padboT
3amuTa UHIUBUYaIbHbBIX
MIPOEKTOB

Kontponpshas pabora
BeinonHenue 3a1anuii Ha
9K3aMeHe

OK 07. CoxuetictBOBaTh

P2, Temsr 2.1, 2.2, 2.3, 2.4,

TectupoBanue
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COXPaHEHUIO OKpYIKaroIien
CpEeIbl, pecypcocOepeKeHUIO,
MIPUMEHSTh 3HaHUS 00 U3MEHEHHUU
KJIMMAaTa, MPUHIUIIBI
OepeXIMBOro POU3BOJICTBA,

3¢ (HEKTUBHO JICHCTBOBATH B
Ype3BBIYAIHBIX CUTYaIIUAX

2.5,2.6II-o0/c,2.7

P4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P5, Temnr 5.1,5.2, 5.3 11-
o/c,54,5.5,5.6

P 6, Temn1 6.1,6.2,6.3,6.4,
6.5,6.6,6.7 I1-o/c, 6.8

YcTHBIN onpoc
MaremMaTHUueCKUU TUKTAHT
NnpuBuayansHas
caMoCTOsTENIbHAs paboTa
IIpencraBieHue pe3yabTaTOB
MPaKTUYECKUX padOT
3amuTa TBOpYECKHUX padoT
3ammra HHAUBHUAYaTbHBIX
MIPOEKTOB

KonTtponshas pabora
BrimonHenue 3ananuii Ha
JK3aMeHEe
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