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1. OBIIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBbBI JAUCIHUTIJIMHBI
«MATEMATUKA»

1.1. MecTo THCHUIUIMHBI B CTPYKTYPe OCHOBHOM nMpogdeccnoHaIbHOIi 00pa3oBaTeibLHOI
NPOrpaMmblI

Jucuummuaa  OVIL.O7  «Marematuka»  sBIsSeTcs  00s3aTEIbHOM  Y4acThIO
00111e00pa30BaTEILHOrO MHKJIa 00pa30BaTeIbHON MporpaMMbl B cooTBeTcTBUM ¢ DPI'OC
no cneruagbHoctd CIIO  09.02.12 «TexHuyeckass SKCIUTyaTalldss H  COMPOBOKICHHE
MH()OPMAITHOHHBIX CHCTEM.

[Iporpamma guctunnunel  «MareMaTtuka» MpeaHa3HauYeHA Il W3Y4YEHUs
MaTeMaTHKH B MpodeccnoHanbHbIX 00pazoBaTenbHbix opranusanusiax CI1O, peanusyrommx
00pa3oBaTeyibHYI0 MPOTrpaMMy CpEIHEro oOIIero o0pa3oBaHUsA B IMpeiAesiax OCBOCHHS
OCHOBHOM mpodeccroHanbHON o0pa3oBaTenbHOM mporpammbl CITO Ha 6aze OCHOBHOTO
o0miero oOpa3oBaHHS TMPHU TOJATOTOBKE KBATU(UIIMPOBAHHBIX DPAOOUMX, CIYXKAIIUX U
CIEIHMAIICTOB CPEHETO 3BEHA.

1.2. HeJII/I ! IVIAaHUPYEMbI€ pe3yJIbTaTbl 0CBOCHUA JUCHUIIIMHBI

1.2.1 lleanb AMCHUTIINHBI

Conepkanre mporpaMMmbl  00Ie00pa30BaTEIbHOW  TUCHUIUIMHBL  «MaTteMaTuka
HaIpaBJICHO Ha JOCTHIXKEHUE PE3yJbTAaTOB €€ HM3y4eHUsS B COOTBETCTBUHU C TPEOOBaHUSIMHU
®I'OC COO c yuerom npodeccronanbHoi HanpasieHHocTd PT'OC COO

1.2.2 Ilnanupyemblie pe3yJibTAThl OCBOEHHS JUCUMILIMHBI B cooTBeTcTBUU ¢ PI'OC
CIIO u Ha ocaose ®I'OC COO



Pe3yabTaTsl ocBoOeHUs 0011€e00pa3oBaTebHO JUCHUILIHHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocnose PI'OC COO



Kon 1 HamMeHOBaHHMe
bopmupyembIx
KOMIIETeHIIMIA

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUS JUCHUIIJIMHbI

OO0mue

III/ICI_[I/IHJ'H/IHapHBIC

OK 01. Beibupats
CIIOCOOBI pelICHUs 33124
npoeCCHOHATEHON
JESTEITbHOCTH
MPUMEHHUTEIIHHO K
pa3IMYHBIM KOHTEKCTaM

B wactu Tpya0BOTO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH
TPyn0JItO0HE;

- TOTOBHOCTh K aKTUBHOH JIEATEIHHOCTH TEXHOJIOTUYCCKOU U
COIMAJILHOW HAIPaBICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH,

MacCTCpCTBAa,

IJITAHUPOBaTh M CaMOCTOSITEJIBHO  BBIMIOJIHATH — TaKyHO
JeSITeNIbHOCTb;
- HMHTEpeC K pa3nuuHbiM cdepam mpodeccruoHambHON
NeSITeNbHOCTH,

OBnazeHne yHHBEPCAJIbHBIMU YYCOHBIMH ITO3HABATEIHHBIMH
IEUCTBUSMU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITEIbHO (HOPMYITUPOBATH |
pobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHbIN NMPU3HAK MIIM OCHOBAHUS IS
CpaBHEHHS, KJIaCCU(PUKAUU 1 0000IIEHNUS;

- ONpEeNeNATh LEeAH JeSITeNbHOCTH, 3a/laBaTh IapaMeTpsl U
KPUTEPUH UX JTOCTHXKEHUS;

AKTYAJIM3UPOBATH

- BBUBIATH  3aKOHOMEPHOCTM U IPOTUBOpEYUs B
paccMaTpUBAEMBIX SIBJICHUS;

- BHOCUTb KOPPEKTHUBBI B  JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE  pE3YJIbTATOB  IEISIM, OILIEHUBATh PHUCKHU

MOCIIEACTBHH JIeATEIbHOCTH,

- pa3BHUBATH KPCATHBHOC MBIIIJICHUC ITPU PCHICHUH ) KU3HCHHBIX
npobiuem;

0) 6a30BbIC MCCIICIOBATEIBLCKHUE ICHCTBUS:

- BJIaICTh HABBIKAMU yqe6HO'HCCHe)IOBaTeHBCKOI>'I u HpOCKTHOfI
JesITeNIbHOCTH, HaBbIKaMU pa3pelieHust npooiem;

BBISABJIATh IPUYUHHO-CJICACTBCHHLBIC CBA3U U aKTyaJIM3UPOBATH
3aady, BBIIBUTaTh THUIIOTE3Y €€ pELICHHS, HaXOIUTh
APTYMCHTBI JJIA J0Ka3aTreJIbCTBa CBOUX YTBep)K)IeHHﬁ,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

- BIQJIETh METOJAMH JIOKa3aTeIbCTB, AaJITOPUTMAMH
pelieHus 3a1a4; yMeHue (hopMyIHupOBaTh ONPEICICHUS,
aKCUOMBl U TEOPEMbI, MNPUMEHSTb WX, IPOBOIUTH
JIOKa3aTeIbHBIC PACCY)KICHHS B XOZ€ PELICHUS 3a/1ay;

- yMETh ONEPUPOBATH IMOHSATUSMHU: CTEICHb YHCIA,
norapudmM UHcIa; yYMEHHE BBINOIHATH BBIYUCICHUE
3HAYEHUM U TTPeoOpa30BaHNUE BHIPAKEHUM CO CTETICHAMHU
u norapudmamu, npeoOpazoBaHus JIpOOHO-
paloHaIbHBIX BBIPAKEHU;

- yMeTb ONEpPUPOBATH MOHATUSMHU: pPALMOHAIIBHEIE,
UppalMOHAIILHBIC, MOKa3aTebHbIC, CTCTICHHBIE,
norapuMuyeckre, TPUTOHOMETPUUYECKIE YPaBHEHUS U
HEPABEHCTBA, X CUCTEMBI,

- yMETb  ONEpUPOBATH  MHOHATUSAMM:  (PYHKLHS,
HenpepbiBHAs QYHKIUSA, POU3BO/IHAS, IEPBOOOpa3Has,
OTIpE/IeIICHHBIN UHTETpall; YMEHHE  HaXOJUTh

MIPOM3BOJHBIE DBJIEMEHTAPHBIX (QYHKIMHA, HCIONb3Ys
CIIPaBOYHBIE MaTEpUaibl; UCCIEN0BaTh B MPOCTEHIINX
ciydasix (QYHKUMH Ha MOHOTOHHOCTb, HaXOJUTb
HauOoJbIINE M HAaUMEHbIIMEe 3HadeHUs (QYHKINY;
CTPOUTh TpapuKd MHOTOYIEHOB C HCIOJIb30BaHUEM
amnmapaTta MaTeMaTH4eCKOro aHalln3a, MPUMEHSThH
MPOM3BOJHYI0O MpPHU pELIEHUU 3a/1ad Ha JIBUKEHHE;
pelmars  MpakTUKO-OPUEHTHPOBAHHBIE  3aJayd  Ha
HauOOoJIbIINE U HAMMEHbIIINE 3HAYCHUS, HA HAX0XKJICHUE
IIyTH, CKOPOCTH U YCKOPEHHSI;

yMETb  ONEpUpOBAaTh  MOHATHUSIMHU:  palMOHANIbHAS
¢byHKLMs, TMOKaszaTenbHas — (QYHKUUS,  CTENEeHHas
byHKIMS, Jorapudmuyueckas byHKIHS,
ngorapupmuueckas (QyHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMM, oOpaTHble (QYHKIUH; YMEHHE CTpPOUTH
rpadMKy U3y4eHHBIX (YHKIHUH, HCIIOIB30BaTh Ipaduku




- aHaJII/I3I/IpOBaTB HOJIyT-IeHHBIe B XO0I¢C peIJ_IeHI/ISI 3aJa4un
pe3yJIbTaThl, KPUTHYECKH OLICHHWBATh HX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- YMGTB HepeHOCI/ITB 3HAHUS B HO3HaBaTeJIbHyIO 158
MIPAKTHYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH,

- yMETb MHTErPUPOBATh 3HAHUSA W3 pPa3HBIX IPEAMETHBIX
obnacTeii;

- BBIJIBUTaTh ~HOBBIC HJCH, MpejJiaraTb OpPUTHHAJIbHBIC
IIoAX0Abl U peIlIeHI/ISI; nu CHOCO6HOCTB X HCIIOJIB30BAaHUA B
[MO3HABATEIPHON M COIMAIbHOM MPAKTHUKE

P M3YyYEHUM TPOLECCOB U 3aBUCUMOCTEH, Ipu
pELIeHNH 3a/1a4 U3 APYruX y4eOHBIX MPEeAMETOB U 3a/1a4
U3  pealbHOM  JKU3HHM,  BBIpaXartbh  (OpMyIaMu
3aBUCUMOCTH MEX/ly BEJITUUYNHAMY;

- YMEeTb pellaTh TEKCTOBBIE 33Jjaud Pa3HbIX THIOB (B
TOM YHUCJIE Ha MPOLEHTHI, AOJIU U YaCTH, Ha ABH)KEHUE,
paboTy, CTOMMOCTh TOBAapoOB M YCIyT, HAJIOIHU, 3a/Ja4yu
U3 o0jacTu yHpaBlieHHs JUYHBIMA M CEMEHHBIMU
(duHaHCAMM); COCTABIIATh BBIPAKEHMs, YpPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBbl IO YCIOBUIO 3aJauH,
UCCIIeIoBaTh IOJYYEHHOE pELIeHHe U OLEHHUBATh
HPaBAONOA00HOCTh PE3YIILTATOB;

- yMETb  ONEpUpOBaTb  IOHATUSAMHU:  CpEIHEE
apupmernyeckoe, Me/lnaHa, HauOoJIbILIEE u
HalMEHbIIee  3HAYeHUs,  pa3Max, JucIepcus,
CTaHJApTHOE OTKJIOHEHHUE YMCIOBOrO Habopa; yMEHHE
U3BJICKATh, UHTEPIPETUPOBATH UH(pOpMaLHIO,
NpEJCTAaBICHHYI0 B TaONWIax, Ha JUarpaMmax,
rpapuKax,  OTPaXalIIyl0  CBOWCTBA  peaJbHBIX
MIPOLIECCOB U SIBJICHUI; MPEJCTaBISTh UHPOPMAIUIO C
NOMOIIBI0  TaONMIl M JUarpaMM;  HccieloBaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEpUPOBATH NOHATHUAMM: CIyYalHBINA OIBIT
U ClIy4ailHO€ COOBITHE, BEpOSATHOCTh CIIy4allHOTO
COOBITUS; YMEHHE  BBIYUCIATH  BEPOSTHOCTH  C
UCIOJIb30BaHUEM TpaUUYecKUX METO/]0B; IMPUMEHSTh
GopMyNIbl CIOXKEHHS W YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (GOPMYNBl TPHU PELICHUH
3aJla4; OLEHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI;
3HAKOMCTBO CO CIIy4allHBIMH BEIMYMHAMHU; YMEHHUE
MPUBOJUTH TNPUMEPHI MPOSBICHUS] 3aKOHA OOJBIINX
YHCeN B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb OIEpPUpOBaThb NOHATHUAMM: TOYKA, MpAMasd,
IUIOCKOCTh,  MPOCTPAHCTBO,  JBYTPaHHBIA  yrod,




CKpELIMBAIOIIMECS  MpsIMblE,  MApaUIEIbHOCTh U
MEePIECHANKYJISIPHOCTh MPSMbBIX

U TUIOCKOCTEH, Yrojl MEXJy HPSIMBIMH, YIOJ MEXIY
NpSAMOM W IUIOCKOCTBIO, Yrod MEXKAY IUIOCKOCTSIMH,
paccTostHUe OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE
MEX]y MOPSIMBIMHU, PACCTOSHHUE MEXAY IJIOCKOCTIMU;
YMEHHUE UCIOJIb30BaTh NPU PEIICHUH 3a7a4 U3YUCHHBIC
(hakThl ¥ TEOpPEMBbI TUIAHUMETPHUH; YMEHHE OICHHUBATH
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MUPA;

- yMETh OIEPUPOBATh MOHATUAMH: MHOTOTPAHHHK,
CeYeHHe MHOTOTpPaHHMKA, KyO, mMapajieienumne],
npu3Ma, nupamMuaa, Gurypa u MoBEpPXHOCTh BpallleHUS,
HWIMHIpP, KOHYC, Imap, cdepa, ceueHuss QUrypsl
BpaIeHus, MIIOCKOCTh, Kacaromasics cQepsl, HUINHIpA,
KOHYCa, IUIOLIAJb MOBEPXHOCTU MHUPAMHUJIbI, HPU3MBI,
KOHyCa, LWIMHJpA, IUIomaas cdeprsl, 00bEM Kyoa,
MPSIMOYTOJIBHOTO napasuiesienumnena, MUPaMUbI,
MIPU3MBI, [IWJIMH]IPA, KOHYCA, 11apa; YMEHHE U300paxkaTh
MHOT'OIPAaHHUKHU U MMOBEPXHOCTU BpAIICHUS, UX CEUEHUS
OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB H
ANEKTPOHHBIX  CPEACTB;  yYMEHUE  Paclo3HaBaTh
CHUMMETPHUIO B MPOCTPAHCTBE; YMEHUE pPaclO3HABATH
MpaBUJILHBIE MHOTOTPAHHUKY;

- yMETh ONEPUPOBATH TMOHATUSIMH: JBUKEHHE B
MPOCTPAHCTBE, MOJO00HBIE (GUTYPHI B TMPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHUE IUIONIAJEH MOBEPXHOCTEN M
00BEMOB MOI0OHBIX (PUTYp TPU PELICHUH 33/1a4;

- yMETh BBIUHCIATH TEOMETPUYECKHE BEIMYMUHBI
(nnuHa, yrou, IUIOIIAb, 00BEM, IUIOIIAAb
MOBEPXHOCTH), MCIOJNB30BaTh M3yUeHHBIE (POPMYIBI U
METO/BI;

- yMETh ONEpPUpPOBATH TMOHATHUAMH: TPSIMOYTOIbHAS
CHCTEeMa KOOpAMHAT, KOOPJIWHATHI TOYKH, BEKTOP,
KOOPJMHATBl BEKTOPA, CKAISPHOE MPOU3BEACHHUE, YTOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOHM3BEICHUE




BEKTOpa Ha YMCJIO; HAXOJIUTh C MOMOLIBIO M3YYEHHBIX
dbopMyn KOOpAUHATBHI CEPEIUHBI OTpPE3Ka, PacCTOSHUE
MEXKY ABYMS TOUKAMU;

- yMeTb MoAOupaTh MOAXOASIIUN U3YYEHHBIH METOA
JUISL peleHus 3a7a4M, paclio3HaBaTh MAaTeMaTHYECKue
(baxThI 1

MaTeMaTH4ecKue  MOJAEIU B
OOIIIECTBEHHBIX  SBJICHUSX, B HCKYCCTBE, YMEHHUE
MPUBOJUTH TMPHUMEPBI MAaTEMaTUYECKUX  OTKPBITHIA
POCCUICKON U MUPOBOM MATEMATUYECKON HAYKU

IPUPOJHBIX U

OK 02. Ucnonb3oBath
COBpEMEHHBIE CPEICTBA
MOUCKA, aHAJIN3a U
UHTEPIPETANH
uHbOpMALNH, H
nH(pOpMaLIOHHBIE
TEXHOJIOTHH TSI
BBITIOJTHEHUS 3a/1a4
npodeccroHaTbHOM
JeSITeTbHOCTH

B o6sacTy IeHHOCTH HayYyHOT'O MO3HAHMUS:

- CpOPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH B OOIIECTBEHHOU
IIPAKTUKHU, OCHOBAHHOT'O Ha TUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEPIIICHCTBOBAHHE SI3BIKOBOM M UNTATEIBCKON KYJIBTYPBI
KaK CpeJCTBa B3aMMOICHCTBHSI MEXTy JTFOIbMHU M TO3HAHUS
MUDA;

- 0OCO3HAHME IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTD
OCYILLIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO
JeSITeIbHOCTh WHANBHUIYaTBHO H B TPYIIE

OBnajzieHre yHUBEpPCATbHBIMU YU€OHBIMH MIO3HABATEIbHBIMU
JNEUCTBUSAMMU:

a) pabora ¢ uHpopmanuei:

- BJIaJIeTh HaBbIKAMU MOJYYEHUsI HHPOPMALIUU U3 HCTOYHUKOB
pasHbBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IOHUCK,
aHaM3, CUCTEMATH3alMI0O M HWHTEPIPETaNnio HHOOpMAIHH
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

- CO3[1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax c yueToM
Ha3zHAYeHUs HH(OPMAIINH U IIEJIEBOH ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY NPEJCTABICHNUS U BU3yaIU3allUH;
OLIEHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh HH(POPMAIUH, €€
COOTBETCTBHE MTPABOBBIM U MOPAJILHO-3TUYECKHM HOpMaM;

- IICTIOJTB30BAaTh CPECTBA NH()OPMAIIMOHHBIX U

- YMETh OIEpUPOBATH MOHATUSAMU: PAIIIOHAIbHAS
(GyHKIWSA, TOKa3aTenbHast QYHKIHUS, CTEIICHHAS
¢byHkus, norapupmudeckas QyHKIus,
norapudmuueckas QyHKIUSA, TPUTOHOMETPUUECKHE
¢dbyHKIMH, 0OpaTHBIE QYHKIUU; YMEHUE CTPOUTD
rpaduKy U3y9eHHBIX (DYHKIHMA, HCIIOIB30BATh Tpa(uKH
IpY U3y4EHUH IPOLIECCOB U 3aBUCUMOCTEH, Ipu
peleHNH 33129 U3 APYrHX yIeOHBIX MPEIMETOB U 3a/1a4
U3 peanbHOM XKU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXy BeJTMUYNHAMH;

- YMETh OTIEpUPOBATH MOHATUSMH: TOXKIECTBO,
TOXKIECTBEHHOE MPe0Opa3oBaHme, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
palroOHATIbHbIE, UPpAllMOHANIbHBIE, I0KA3aTeNIbHBIE,
CTETIEHHBIE, ToTapu(PMUIECKUE, TPUTOHOMETPHUECKUE
YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI; YMETh peIaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TI0- MOIIBIO
Pa3IMYHBIX MTPUEMOB; pelllaTh YpaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpoM; IIPUMEHSATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUs
MaTeMaTHYeCKUX 3a- a4 M 33729 U3 Pa3ITHIHBIX
o0acTeil HayKH U peallbHOM KU3HMU;

yMEeTh CBOOOJTHO OTIEPUPOBATH MOHATHIMU: JABHKCHHE,
napajieNIbHbIA NepeHoC, CHMMETPHsI Ha MJIOCKOCTH U B

8




KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX 33724 C
co0It0IcHIEM TPeOOBAaHHUI SPrOHOMUKH, TEXHUKH
0€301acCHOCTH, TUTUEHBI, peCcypcocOepeKeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€30MacHOCTH;
BJIa/IETh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI HHGOpMaIUH,
MH(OPMAIIMOHHOM 0€30MacCHOCTH JTMYHOCTH

0) CaMOKOHTpOJIb:

- MCIIOJI30BATh MPUEMBI PE(PICKCHH IS OLICHKH CUTYalllH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH
pelIeHus 1Mo UX CHUKEHHUIO;

B) SMOIIMOHAIbHBIN UHTEIIEKT, MPEANOIaralonuit
c(hOopMUPOBAHHOCTD:

- BHYTPEHHEW MOTUBALIMH, BKIIFOUAIOIIEH CTpEMIIEHUE K
JOCTHOKCHHIO 1SN U YCIIEXy, ONTUMHU3M, HHUITUATUBHOCTD,
YMEHHE JICMCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEM;

- 3MIIaTUH, BKIIOYAIOIIEeH CIOCOOHOCTh TOHUMATh
HMOLIMOHAIIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €T0 MIPU
OCYIIECTBIIEHUN KOMMYHUKAIIMU, CIOCOOHOCTH K COYYBCTBUIO
U TIepEXUBAHUIO;

- COI[MAIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C IPYTUMHU JIFOJIbMHU, 3200 TUTHCH,
MIPOSIBIISATh MHTEPEC U PElIaTh KOH(DIUKTHI

MPOCTPAHCTBE, TOBOPOT, MPeoOpa30BaHus 000w,
NI0JJOOHBIE PUTYPBHI; YMETh PACIiO3HABATH PABHBIC U
1o100HbIe (PUTYPBI, B TOM YHCJE B IPUPOJE, UCKYCCTBE,
apXUTEKTYpE; YMETh UCIOJIh30BATh TEOMETPHUECKHUE
OTHOIICHHMS, HAXOJIUTh FEOMETPHUUECKUE BEITMIUHBI
(nuHa, yrou, momaas, 00bEM) IPH peIIeHUH 3a/1a4 U3
JPYruX y4eOHBIX MPEAMETOB U U3 peallbHOW KU3HU

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJICKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIIPEIEIICHHUIO;

- OBJIaJIEHUE HABBIKaMU Y4eOHO-HCCIIeI0BATENIbCKOM,
MPOEKTHOMW U COLIMAIbHOMN AEATEIbHOCTH;
OBnajeHne yHUBEepCaaIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMMU:

COBMECTHas AeITeIbHOCTb:
- TIOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON 1
WHAWBUAYAIIbHON pa0oTHI;
- IPUHUMATH LIEJIM COBMECTHOM €S TEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS 1O €€

- YMETh ONEPUPOBATH MOHATUSAMHU: CIIyYalHBINA OMBIT U
Clly4aiiHOE COOBITHE, BEPOSTHOCTh CITyYalHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSITHOCTD C UCIIOIb30BAHUEM
rpaduyecKux METOA0B; IPUMEHSITH (POPMYJIbI CIOKEHHS
Y YMHOXEHHSI BEPOSITHOCTEHN, KOMOMHATOPHBIE (DaKThHI U
(hopMyITBI IPU PENICHUH 3319, OIICHUBATh BEPOSITHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHBIMU
BEJINYNHAMHU; YMEHUE IIPUBOIUTH IIPUMEPHI IIPOSBICHUS
3aKOHA OOJIBIINUX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSAX,

- yMeTh CBOOOJIHO OTMIEPUPOBATH MOHSATUSIMHU: CTCTICHD
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JOCTH>KEHUIO; COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
pOJM ¢ Y4ETOM MHEHHMH y4aCTHUKOB, 00CYKIaTh Pe3yibTaThl
COBMECTHOM padOTHI;
- KOOPJIMHHUPOBATH U BBIIOIHITH PA0OTY B YCIOBUAX
pealbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO
B3aUMOJICUCTBYSI; OCYIIECTBIIATh IO3UTUBHOE CTPATETUYECKOE
MIOBEJICHUE B PA3JIMYHbBIX CUTYaLUsAX, IPOSIBIISITH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIMATHBHBIMU
OBnaneHne yHUBEPCAIbHBIMU PETYITUBHBIMA 1€ CTBUSAMU:
MIPUHSATHE CEOs U IPYTUX JIIOICH:
- IPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX JIOAEH pu
AQHAJIN3€E PE3YJIbTATOB EATEIbHOCTH;
- IIPU3HABATh CBOE IIPaBO U IIPaBO JPYTUX JIIOJEH Ha
OIIIHOKY;
pa3BUBaATh CIOCOOHOCTH MOHUMATh MU C TIO3HUIIUHU IPYTOTO
YeJI0BeKa

C LIEJIBIM TTOKa3aTelieM, KOPEHb HaTypabHOM CTETEHH,
CTEIEHb C PALIMOHATIBHBIM [10Ka3aTeNIeM, CTENEHb C
JIEHCTBUTENbHBIM (BEILIECTBEHHBIM ) TIOKA3aTENIEM,
J0rapu(m 4ucia, CHHyC, KOCUHYC U TAHI'€HC
MIPOU3BOJILHOTO YHCIIA;

YMETbh CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TpapUK
¢bynkuuu, odparHas pyHKIUS, KOMIO3UIUS (YHKITHIA,
AUHEeNHas QyHKIMS, KBaJpaTU4Has QyHKLUs, CTEIICHHAs
(GYHKIHMSA C LIETBIM IT0Ka3aTeNIeM, TPUTOHOMETPHUYECKHUE
¢GbyHKIIMH, 00paTHBIE TPUTOHOMETPUUYECKUE (PYHKIIHH,
noKa3zareabHas U JorapupmMudeckrue GyHKINN; YMETh
CTPOUTH TpapuKH (PYHKIHIHA, BBITOJHATH IPEOOpa30BaHUs
rpaduKkoB PyHKIMIA;

- YMETh UCHOJB30BaTh TpapuKu QYHKIUI IS
U3yUYCHHMSI TPOLIECCOB U 3aBUCUMOCTEHN NPH PELICHUN
3aJa4 U3 APyrux y4eOHBIX IPEAMETOB U U3 PEATbHOM
KHU3HH; BBIpAXKaTh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

- CBOOOJIHO ONIEpUPOBATH MOHSATHSIMHU: YETHOCTD
(GyHKINHU, TIEPHOAMYHOCTH (PYHKITUH, OTPAHUIEHHOCTh
(YHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
(yHKIIMY, HanboJIbIIee U HaUMEHbIIIee 3HaUeHUs
(YHKIHMN Ha TPOMEXYTKE; YMETh IPOBOIUTH
uccienoBaHue PyHKINY;

- YMETb UCMOJIb30BaTh CBOWCTBA U Ipaduku QyHKIUN
JUISl PELIeHUs] ypaBHEHUH, HEPABEHCTB U 33]1au C
napaMeTpamu; U300paxkaTh Ha KOOPAWHATHON
IUIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUH,
HEPaBEHCTB U MX CHCTEM

OK 05. OcymiecTBasiTh
YCTHYIO ¥l TUCEMEHHYIO
KOMMYHHKAIIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eTOM 0COOCHHOCTEN

B o0nactu 3cTeTHUECKOTr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAsi SCTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY- Aa
¥ OOIIECTBEHHBIX OTHOIICHHIA;

- CIMIOCOOHOCTH BOCIIPUHUMATD PA3TUYHBIC BHUJIBI
MCKYCCTBa, TPAJAHUIIMU U TBOPUECTBO CBOETO U IPYTUX

- YMETb ONEPUPOBATh MOHATUSIMU: CpEHEE
apudmernyeckoe, MeMaHa, HAaMOOJIbIIIee U HAUMEHbIIEe
3HAUEHUs, pa3Max, JUCIIEpCHs, CTAaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO HAa0Opa; yMEHHE U3BIIEKATD,
MHTEPIPETUPOBATh HHPOPMALIUIO, IPEICTABIECHHYIO B
Tabnuiax, Ha JuarpaMMax, rpadukax, OTpaKaroIIyo
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conraJIbHOIo u
KYJIBTYPHOI'O KOHTEKCTa

HapOJI0B, OILYLIaTh YMOLMOHAIBHOE BO3/IeiCTBHE
UCKYCCTBA;

- yOSXXIEHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH M OOIIecTBa
OTEYECTBEHHOTO W  MHPOBOIO  HCKYCCTBA, ATHHYECKHX
KYJBTYPHBIX TPAIULMNA U HAPOJHOI'O TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPA)XEHHUIO B Pa3HBIX BUAX
HCKYCCTBA, CTPEMIICHUE MIPOSBIIATH Ka4eCTBA TBOPUECKOM
JMYHOCTH;
OgnajieHre yHUBEpCATbHBIMU KOMMYHUKATHBHBIMH
NEeNCTBUSIMU:
- a) oOlIeHue: OCYIIECTBIIATh KOMMYHHKAIIMH BO BceX chepax

KHU3HH;

- pacro3HaBaTh HEBEPOAJIbHBIE CPEJICTBA OOIIECHMS,
MOHUMATh 3HAYCHHE COIMATIbHBIX 3HAKOB, PACIIO3HABATH
HPEANOCHIIKY KOHQIIMKTHBIX CUTYallMi U CMTr4aTh
KOH(JINKTHI;

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHHS

CBOMCTBA PEANIbHBIX IIPOLIECCOB U SIBJICHUN;
IPE/ICTABIATh HHPOPMAIIHIO C TOMOIIBIO TAOIHII 1
AuarpamMm; uCCiaeaoBaTb CTATUCTUYCCKUC JaHHBIC, B TOM
YHCIIe C IPUMEHEHHEM IpaUuecKiX METOI0B U
AJIEKTPOHHBIX CPEJICTB;

= YMCTb OIICPUPOBATH MMOHATUAMMU: TOUKA, ITpAMad,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPAaHHBIN YTOJ,
CKpCHIUBAOIIHECS IIPSAMBIC, MMapalJICIIbHOCTD U
HEePIEHANKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, Yo
MEXAY IPSIMBIMH, YIOJl MEXAY IPSAMOH U IUNIOCKOCTBIO,
YrOJI MEXIY IIOCKOCTSIMH, PACCTOSIHUE OT

- TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE MEXY NPSIMBIMH,
pac CTOSTHHE MEXIy TUIOCKOCTSMH; YMEHHUE
HCITOJIB30BAaTh NIPU PCIICHNU 3ada4 U3YYCHHBIC q)aKTLI n
TEOpEeMbI INIAHUMETPHUHN; YMEHHUE OLICHUBATh Pa3Mephl
00BEKTOB OKPYXKAIOLIET0 MUPA;

OK 06. IIposiBnsATH
IPaXIaHCKO-
MaTPUOTHYECKYIO
MTO3UIIMIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE NIOBEACHUE HA
OCHOBE TPaJUIIMOHHBIX
POCCUICKHX AYyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLNN
MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHapThI
AHTUKOPPYILHOHHOTO
MIOBEJICHUSA

- 0CO3HaHUE 00YJaIOIIUMUCS POCCUNCKO-TPaXKIAHCKOM
UJCHTUYHOCTH;
- [IeJIEHAINPaBJIEHHOE Pa3BUTHE BHYTPEHHEHN MO3ULIUU
JIMYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX LIEHHOCTEN
Hapon1oB Poccuiickoi ®enepannn, ICTOPUIECKUX U
HAI[MOHATLHO-KYJIbTYPHBIX TPAAULIUNA, (HOPMUPOBAHKE
CUCTEMBI 3HAaUMMBbIX 1IEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
AHTUKOPPYILMOHHOIO MUPOBO33PEHUS, IPABOCO3HAHMSI,
AKOJIOTUYECKON KYIbTYPhI, CTIOCOOHOCTH CTaBUThH IIEJIH U
CTPOMTb JKU3HEHHBIE IIJIaHbl;
B yacty rpaxaaHCcKOro BOCIIMTAHUS:
- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIOPSIKA;
- MIOHATHE TPATUIIMOHHBIX HALIUOHAIBHBIX,
00I11€4eTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;
- TOTOBHOCTb MTPOTUBOCTOSTH UACOJIOIHH SKCTPEMHU3MA,
HallMOHaN3Ma, KceHO()oOuu, TMCKPUMHUHALIUIH 110

- YMETb peuIaTb TeKCTOBbIC 33J]a4i Pa3HBIX THIIOB (B
TOM YMCJI€ Ha MPOLIEHTHI, OJIU U YaCTH, Ha IBUXKEHUE,
paboTy, CTONMOCTH TOBApPOB M YCIIYT, HAJIOTH, 33aJja4l U3
00J1aCTH yrpaBJIeHUs TUYHBIMUA U CEMEHHBIMU
(mHAHCAMU); COCTABIISATH BRIPAXKCHUS, YPABHEHUS,
HEpaBEHCTBA U X CUCTEMBI 110 YCIOBHUIO 331a4H,
HCCIIeI0BATh MOJYyYEHHOE PEIICHNE U OLICHUBATh
IpaBJON0I00HOCTh PE3yJIbTAaTOB;

- *yMeTh ONepHpOBaTh MOHATUAMU: ONPEEICHHUE,
aKCcHoMa, TeopeMa, ClIeICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE ()OPMYIIUPOBKH; YMETh
(opMyaHMpoBaTh 0OPAaTHOE U MPOTUBOIOJIOKHOE
YTBEPKICHHE, TIPUBOIUTH MPUMEPHI M KOHTPITPUMEPHI,
UCIOJIb30BATh METO/I MATEMAaTHUECKOW MHAYKIIH;
MIPOBOJIUTH JTOKAa3aTeIbHBIE PACCYKICHHS MTPH PEIICHUN
3aJa4, OLEHUBATh JIOTUYECKYIO MPAaBUIIbHOCTD
paccyXJIeHHH;

- *ymeTb cBOOOJTHO ONEPUPOBATH MOHITHIIMHU:
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COLIMAJIbHBIM, PEJIUTMO3HBIM, PACOBBIM, HALIMOHAIbHBIM
IIpU3HAKaM;
- TOTOBHOCTB BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEPECAX
Ipa)KAaHCKOro 00IIECTBa, y1aCTBOBATh B CAMOYIIPABIECHUU B
00111€00pa30BaTeIbHON OpraHU3aluK U AETCKO- FOHOIIECKUX
OpraHu3alusx;
- YMEHHE B3aUMOJICHICTBOBATh C COL{UAJIBHBIMU
UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMU U
Ha3HAYCHHUEM;
TOTOBHOCTb K T'YMAaHUTApHOW U BOJIOHTEPCKOMU AEATEIbHOCTH;
NaTPUOTHYECKOT O BOCIIUTAHUS:
- c(OPMHUPOBAHHOCTb POCCUHCKOM Ipax/1aHCKON
UJEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay,
4yBCTBa OTBETCTBEHHOCTH nepes PoauHOM, CBOU SA3bIK U
KYJIbTYpY, IPOILJIOE ¥ HACTOSIIEE MHOTOHALIMOHAILHOTO
Hapona Poccuu;
- IIEHHOCTHOE OTHOIIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IIPUPOAHOMY HACIIEINIO, TAMSATHUKAM,
TpazuuusaM Hapoaos Poccun, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;
- ujeiiHas yOexKJIeHHOCTh, TOTOBHOCTD K CITYKEHHUIO U
3anre OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;
OCBOEHHBIE 00YUYaIOIIUMUCS MEKITPEIMETHBIE TOHITUS U
YHUBEpCaJbHbIE YueOHbIE IeHCTBUS (peryisaTUBHBIE,
MO03HABaTEJIbHbIE, KOMMYHUKAaTUBHBIE):
- CIIOCOOHOCTh UX UCIOJIB30BAHUS B TIO3HABATENLHOU U
COLIMAJIbHON MPaKTHKE, TOTOBHOCTh K CAMOCTOATEILHOMY
IUTAHUPOBAHMIO U OCYILIECTBICHHUIO YUeOHOH J1eTebHOCTH,
OpraHHu3aly yueOHOro COTpyIHUYECTBA C
ne1arornyeckKMM1 pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4YacCTHUIO B IOCTPOEHUH UHIMBUyaTIbHONU 00pa3oBaTebHOM
TPACKTOPHH;
OBJIa/ICHUE HAaBBIKAMHU YU4€OHO-HMCCIIEI0BATENBCKOM, IPOSKTHOM U
COLIMAJIbHOMN JESITEIbHOCTU

MOCTIeI0BATEIbHOCTb, apH(PMETHUECKAs POTPECCHS,
reoMeTpuyecKkas mporpeccusi, 0eCKOHEUHO yObIBarOIIast
reoMeTpHUUecKas Iporpeccusi; yMeThb 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHUCIIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOopMyT;

- *ymeTp BBIOMpPATh TOAXOIAIIMNA METOA JUIsl PELICHUS
3a/1a4y; MIOHUMAaHHUE 3HAYUMOCTU MaT€MaTHUKH B
M3YYEHUH MPUPOTHBIX U OOIIECTBEHHBIX POIIECCOB U
SIBJICHUI; YMETh PacliO3HaBaTh MPOSBIECHNUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMETh IPUBOIUTH PUMEPHI
MaTeMaTU4YECKUX OTKPBITHI POCCUICKOM U MUPOBOI
MaTEeMaTU4eCKON HayKH
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OK 07. CopneiicTBOBaTh
COXPaHEHHIO OKPY)KAOIIEH
cpepl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUS 00
WU3MEHCHHUHU KJIMMaTa,
HPUHIUITBI OEPEXKINBOTO
IIPOM3BOJICTBA,

3¢ (dHeKTHBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYAIUSIX

- HE MPUHUMATD JIEUCTBHUSL, IPUHOCAIIKE BPE OKPYKAIOIICH
cpene;

- YMETh MPOTHO3UPOBATH HEOJATONPHUATHBIC IKOJIOTHIECKUE
MOCEACTBUS MPEANPUHUMAEMbIX I€UCTBUM, TPEAOTBpAIIATh
HX;

- PaCIIMPUTH OMBIT AEATEIBHOCTH SKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- YMETh ONEepPUPOBATh MOHATUAMU: HYHKIUS,
HemnpepbIBHAS PYHKIIHS, TPOU3BOJIHAS, TIEPBOOOpa3HAs,
oTpezieNIeHHBI HHTErpall; yMEHHE HaXOIUTh
MIPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHIA, HCTIONB3YS
CIPaBOYHbBIC MaTE€PHAIIbL; UCCIIEIOBATH B MPOCTEHIIINX
ciydasx (yHKIIUM Ha MOHOTOHHOCTh, HAXO/IUTh
HauOoJIbIIME U HAMMEHbIINE 3HAaUeHUs (PYHKINU;
CTPOUTH TPaQUKH MHOTOUWICHOB C HCIIOIH30BaHUEM
anmnapara MaTeMaTU4YecKOro aHajan3a; IPUMEHATh
IIPOM3BOTHYIO MPHU PEIICHHUH 33/1a4 HA TBUKCHHC; PEIIaTh
MPAKTUKO- OPUEHTUPOBAHHBIC 3a/1a4H Ha HAUOOJIbIINE U
HAaUMCHBIIINE 3HAYCHMS, HA HAX0XJICHUE TTyTH, CKOPOCTH
U YCKOPEHHUS,

- YMETh ONEepPUPOBATH MOHATUSMU: ABIXKEHUE B
IPOCTPAHCTBE, NOJ00HBIE (PUTYPBI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOILLIECHHE IJIOMIAAEH MOBEPXHOCTEN U
00BEMOB TOJTIOOHBIX (PUTYD NP PELICHUH 3a/1a4;

- YMETh BBIYUCISATH FT€OMETPHUUECKHUE BEJIMYMHBI (JUIUHA,
yTOJI, TIOMIAb, 00BEM, IJIOMIAIbh TOBEPXHOCTH),
UCTIONIb30BaTh N3yUeHHBIE (DOPMYIIBI 1 METOJIbI
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2. CrtpykTypa u coaep:kaHue 001e00pa3oBaTeIbLHON JUCIUIIMHBI

«MATEMATHUKA»

2.1. O6beM IMCUMIIMHBI M BUABI Y4e0HOI padoThl

Bupa yueOHo# padoThl

O0BeM B yacax

O0bém o0pa3oBaTe/IbHOM MPOrPaMMbl JHCHHUIIMHBI(BCET0) 219
AyautopHasi padora 199
B TOM 4YHCJIE:
OcHOBHOe cojlepKaHue 175
B TOM YHCJIE:
TeOpeTHIeCcKoe 00ydIeHHE 66
MIPaKTUYECKHUE 3aHATH 105
KOHCYJIbTallu! 4
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJlep:KaHMe (codep:KaHHe NPHU- 24
KJIAJTHOTO MOYJIs1)
B TOM YHCIIE:
TEOpeTUIECKOoe 00yUeHre 12
MPAKTUYECKHUE 3aHATHS 12

HpOMe)KyTO‘IHaﬂ aTrecranusda B (l)OpMe

1 CEMCCTP — HUTOT'OBOM OLICHKH

2 CCMCCTP — OK3aMCHa
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TEMATHUYECKHWH IIJIAH U COJAEP)KAHUE YUYEBHOM JUCIHUATLIVHBI

HaumenoBanue pasznenoB | Coxepxanue yaeOHOro Marepuaia (OCHOBHOE U MPOGECCHOHAITBPHOE OPUCHTUPOBAHNE), O0BéM dopmupyemsbie
U TEM 1a00paTOpPHBIE U MPAKTUYECKUE 3aHATHS, TPUKIATHON MOAYIb (TIPU HAJTUYUN) 4acoB KOMIIETEHIINH
1 2 3 4
OcHOBHOE cofiep kaHue
Pa3nea 1 -
IToBTOpEHUE Kypca MATEMATHKH OCHOBHOW IIKOJIbI
Tema 1.1 Copepxanne yueOHOr0o MaTepuaa
enu u 3anaun bazoBeie 3HaHMA U YMEHHS 110 MATEMATHKE B IPOPECCUOHATBHOMN U TTOBCEIHEBHON AEATEILHOCTH 1
MaTEeMaTHKU [TPH OCBOCHUU
CHELMATIBHOCTH KomMb6unupoBanHoe 3aHsiTHe
Tenta 1.2 Coneprxanue yueOHOTO MaTepuaa
‘—Ienhc/:lia 1/1 — JleficTBUSI HaJ| TOJIOKUTEIBbHBIMUA U OTPULIATEIbHBIMU YHCIAMU, OOBIKHOBEHHBIMU U
BhipakeHs i JECATHIHBIMU JIPOOSIMH. 1
JleiicTBusI co cTeneHs MU, POPMYJIIbl COKPALIEHHOTO YMHOXKEHUSI.
npeoOpa3oBaHMUs.
KoMOuHMpOBaHHOE 3aHATHE
[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEP KAHKE (COAECPKAHKIE TPUKIIATHOTO MOJTYJIs)
Tema 1.3 Bunpsl mnockux ¢uryp u ux miomians. [IpakTHKO-OpHEeHTUPOBAHHEIE 337]a4i B KypCe T€OMETPHU 1 002K 811<OO§< i
['eomeTpus Ha IIOCKOCTH. | Ha IIOCKOCTH. ' '
[IpakTrueckoe 3aHsATHe OO;< _OILL’ (())6K i
Tema 1.4 Conepsxkanne yaueOHOT0 MaTepuana OI,(-(())7 e
[IpoueHTHBIE [IpocTeie TpOLEHTHI, pa3HbIe CIIOCOOBI UX BhIYMCIEHUS. CI0XKHBIE TPOLIEHTHI. 1
BBIYUCIICHHUSI. [IpakTnueckoe 3aHsTHE
Conepskanne yaueOHOTO MaTepuana
Tema 1.5 JIuneiinble, KBaJpaTHbIE, IPOOHO-IMHEIHBIE ypaBHEHUS U HepaBeHCTBA. CIIOCOObI pelIeHHs
VYpaBHeHUs " CHCTEM JIMHEHHBIX anredpandeckux ypaBHeHUH. [ToHsaTrs: MaTpuibl 2x2 1 3x3, onpenesnTelb 1
HepaBeHCTBA. CHCTEMBI Matpuubl 2x2 u 3x3. Meton "aycca, marpuunsiii Metoa ["aycca. CucTeMbl HETMHEHHBIX
ypaBHEHHH u ypaBHEHMH, c11ocoObI M MeTOIbI perieHusi. CrucTeMbl HEpaBEHCTB.
HEPABEHCTB ITpakTHyeckoe 3aHsATHE
Tema 1.6 Coneprxanne yaueOHOTO MaTepuasa
BxonHO# KOHTpOJIb. Brruucnenus u npeoOpa3oBaHus. Y paBHEHHs U HEPaBEHCTBA. | eoMeTpHs Ha IIIOCKOCTH. 5
KonTtponsHas pabota
HaumenoBanue paznenoB | Comepxanue yaeOHOro Marepraia (OCHOBHOE U MTPOPECCHOHATBHOE OPUEHTUPOBAHNE), O06béM dopmupyemsbie
U TeM 71a00paTOpPHBIE U MPAKTUYECKUE 3aHATHS, TPUKIATHON MOAYIb (TIPU HAJIMYUN) 4acoB KOMITETCHITUH
Paznen 2 IlpsiMble U NMJIOCKOCTH B MPOCTPAHCTBE 12

15




Tema 2.1 Copneprxanue yueOHOro MaTrepuana
OCHOBHBIE TOHATHS [Ipenmer crepeomerpuu. OCHOBHBIE MOHATUS (TOYKa, MpsiMasi, MJIOCKOCTh, NMPOCTPAHCTBO).
CTEpEOMETPHH. OcHOBHBIE aKCHOMBI cTepeomeTpu. llepecekaromuecs, napanienbHble U CKPEUIMBAIOIINECS 5
Pacrnionoxenue npsmMbIX U | npsimble. [IpU3HAaK M CBOWMCTBO CKPEUIMBAOIIUXCSA MPSMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC
IIJIOCKOCTEM B (burypsIL.
TPEXMEPHOM KoMbOunupoBanHoe 3aHsiTHe
MIPOCTPAHCTBE.
Tena 2.2 Coneprxanue yueOHOTo MaTrepuaa
HZI\I;IZHH'eHBHOCTB IpIMEIX, [Tapannensublie npsmas u iockoctb. Onpenenenne. [Ipusznak. CpoiicTBa (¢ }
HPAMOi ¥ IUTOCKOCTH, noka3zarenbcTBoM). [lapamnensasle mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa (cv 2
UIOCKOCTEI JoKazaresbTBOM). TeTpasip u ero snemeHThl. [lapamnenenunesn u ero snemeHTsl. CBOMCTBA
IIPOTHBONOJIOKHBIX I'paHel M AuaroHane napauienenumnena. [loctpoenue ceueHu.
Pemenne 3anau.
KomOuHHMpOBaHHOE 3aHATHE. OK-01,
Conepxanre yueOHOr0 MaTepuaia OK-02,
Tema 2.3 [lepnienaukynsapusle npsimble. [lapanenbHple npsmble, NEPIEHAUKYISIPHbIE K JIOCKOCTH. OK-03,
[lepnieH IUKYISAPHOCTD [Ipu3Hak nepneHaAuKyJIAPHOCTH IPSMOU U INTOCKOCTH. JlokasaTenscTBo. [leprieHauKymnsap u 2 OK-04,
HPSIMBIX, IPSIMOI 1 Haki1oHHas. [lepnennukynspHsle miaockocTu. [Ipu3Hak nepneHuKyIspHOCTH INIOCKOCTEH. OK-05,
IUIOCKOCTH, TWIOCKOCTel | JlokasaTenbcTBo. PaccTosiHue B POCTPAHCTRE. OK-06,
KoMOMHHUPOBAHHOE 3aHSTHE OK-07
Tema 2.4 Coneprxanue yueOHOTO MaTepuaa
TeMa ' Teopema o Tpex nepneHuKyspax. Jloka3aTenbcTBO. YT0J MEXAY MPSIMOM U IIOCKOCTBIO.
eopemMa o Tpex 2
N — VYros MeXy MIIOCKOCTAMH.
KomOuHupoBaHHoOe 3aHsTHE
Tewma 2.5 [MTapannensusie, | IIpodeccrnoHanbHO-OpUEHTUPOBAHHOE COAEPKAHUE (COAEPIKaHUE TPUKIIATHOTO MOTYJIS)
TICPICHANKYTAPHBIC, AkcnoMsl crepeoMeTpru. [lepHeHnKyISpHOCTS NPSMOM U INIOCKOCTH, NAPaIENbHOCTD IBYX 2
CKPCIHIMBAOTIMECH OPSIMBIX, TIEPIICHIUKYSIPHBIX IUTIOCKOCTH, MEPICHANKYISIPHOCTD IOCKOCTEH.
TIpSIMbIC [paKTHYECKOE 3aHATHE
Tema 2.6 Conepsxanne yaueOHOT0 MaTepuana
Pemenue 3anay. [Ipsmele | PacnonoskeHue NpsMbIX U IJIOCKOCTEN B TPEXMEPHOM IpocTpaHcTBe. [lepneHauKyIsipHOCTb U 2
u IJIOCKOCTH B | MapajuIeIbHOCTh MPSIMBIX H TUIOCKOCTEH. CKpEIMBarOIIecs MpsiMbIe.
MIPOCTPAHCTBE KonTtponsHas pabota
HaumenoBanue pa3znenoB | Coaepxanue yueOHOro Marepuana (OCHOBHOE M MPO(ecCHOHATbHOE OPUEHTHUPOBAHNKE), O0BEM dopmupyemsbie
U TeM 7a00paToOpHBIC M MPAKTUIECKHUE 3aHATHS, TIPUKITATHON MOIYIIb (TIPH HATUIWH ) 9acoB KOMITETCHITUH
1 2 3 4
Paszgen 3 OK-01,
Koopaunarbl u BeKTOpPbI 10 OK-02,
Tema 3.1 ‘ Copep:xanne yueOHOTO MaTepuana OK-03,
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JlekapToBbl KOOpauHATHI B | JleKkapToBa cucTeMa KOOPAMHAT B TPEXMEPHOM ITpocTpaHcTse. lIpocTeiimue 3anadu B KOOpau 2 OK-04,
npoctpaHcTBe. Paccrossnue | Hatax. PaccrosgHue Mexny aByMs Toukamu. KoopauHaThl ceperHbl OTPE3Ka. OK-05,
MEXy IBYMS TOUKaMHU. OK-06,
Koopaunartsl cepearHbl KoMOuHMpoBaHHOE 3aHATHE OK-07
OTpe3Ka.
Copepxanue yueOHOro MaTepuasa
Tema 3.2 BekTopsl B TpexMepHOM BEKTOPHOM IpocTpaHcTBe. Cll0KeHHEe U BBIYUTAaHHE BEKTOPOB.
BeKTop.a B TPEXMEPHOM YMHO)eHue BekTopa Ha uncio. Komruianapsasle BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
mpocTpancTse. Yron Pa3noxxeHue BekTopa 1o TpeM HeKOMILIaHApHBIM BekTopaM. KoopanHaTel BeKTOpa, CKallsipHOE
MesITY BeKTOp.aMI/I IIPOU3BE/ICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKY BEKTOPAMHM, YTOJI MEXAY IPSIMON U 4
i IJIOCKOCTBIO, YTOJl MKy MJIOCKOCTSMU. Y paBHEHHUE TUIOCKOCTU. ['eOMeTpruYecKuX CMbICI
CkansipHO€ IIpOU3BEIEHUE
onpeaenuTess MaTpun 2x2 u 3x3.
BEKTOPOB
Pemenne 3anau.
Komb6unnpoBanHoe 3aHsTHE.
Tema 3.3 [TpodeccrnonambHO-OPHEHTUPOBAHHOE COIEPIKAHME (COACPKAHIE TTPUKIIATHOTO MOJTYJIs )
[IpakTuko- KoopannatHas miockocTs. BeraucieHne pacCTOSHUM U IIJI0IAAEH Ha INIOCKOCTH.
OpUEHTHpPOBaHHbBIC 3a/1au | KomuuecTBEHHbIE pacyeThl 2
Ha KOOPJAMHATHOU
[IpaxkTueckoe 3aHsATHe
TJI0CKOCTH
Copepxannie yueOHOro MaTepuana
JlexapToBa cucTeMa KOOpAUHAT B TPEXMEPHOM MPOCTPAHCTBE.
BekTopsl B TpeXMEpPHOM BEKTOPHOM IpocTpaHcTBe. CII0)KEHHE W BBIYMTAHUE BEKTOPOB.
Tema 3.4 YMHOXeHue BekTopa Ha uncio. Kommianapueie BekTopa. CKalsipHOE TIPOU3BEIACHUE
Pemenue 3agau. BEKTOPOB. Pa3noxeHune BEKTOpa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. [Ipocrelimue 3anaun B 2
KoopauHaTs! 1 BEKTOPBI KoopauHaTax. KoopauHaThl BEKTOpa, paccTOSHUE MEXAY TOUYKAMM, KOOPJIMHATBI CEpPEeIMHBI
OTpE3Ka, CKAISIPHOE MIPOU3BENECHNE BEKTOPOB B KOOpJAMHATAaX, YIroJl MEX1y BEKTOpPaMH, YTOI
MEX1y MPSMOI U MIIOCKOCTBIO, YTOJl MEX]Y MIIOCKOCTSMHU.
KonTponbnas pabora
Paznen 4 28
OcHoBbI TpUroHOMeTpHH. TpUroHoMeTpu4eckue PyHKIUH. 0L
Tena 4.1 Coneprxanne yaeOHOT0O MaTepuana 81(-02,
ema 4. -
Panuannas mepa yrna. [IoBopoT TOUkHM BOK Havaja kKoopauHat. OmnpejeneHue cuHyca '
TpuroHomerpuyeckme . pa yr P pyT PA el o OK-03,
KOCHHYyCa, TaHI€HCAa M KOTaHI€HCA. 3JHAKU CHUHYCA, KOCHHYCa, TAaHI'€HCAa W KOTAHI€Hca II0
(GyHKIHMN TPOU3BOIBLHOTO 2 OK-04,
YEeTBEPTAM. 3aBUCUMOCTbh MEXAY CUHYCOM, KOCHHYCOM, TAaHT€HCOM M KOTAHT'€HCOM OJHOTO U
yria, yucia. Paauannas u OK-05,
TOTO JK€E yIJa
rpagycHas Mepa yria OK-06,
KomOunupoBaHHoe 3aHsTHE OK-07
Tema 4.2 Coneprxanne yaeOHOTO MaTepuasa 4

OCHOBHBIE TPUTOHOMET

TpI/IFOHOMCTpI/I‘-ICCKI/IC TOXACCTBA. CI/IHYC, KOCHHYC, TAHI'CHC U KOTaHI'€HC YTJIOB 0 1 — . (I)Op-
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PUYECKHE TOXKIECTBA.
@opMyIIbI IPUBEICHUS

MYJIbI IPUBEICHUS.

KomOuHMpoBaHHOE 3aHATHE.

Tema 4.3

CuHyc, KOCUHYC, TAaHTE€HC
CYMMBI U Pa3HOCTH JIBYX
yriioB. CUHYC, KOCHHYC,
TaHT'€HC U KOTaHTEHC
JBOMHOTO yria. @opMyisl
MIOJIOBUHHOTO yTjia

Copepxanre yueOHOT0 MaTepuaa

CuHyc, KOCUHYC, TAHT'€HC CYMMBI U Pa3HOCTH JBYX yriioB. CHHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC IBOMHOTO yria. @opMyJIbl TOJIOBUHHOIO yIila. BeIpakeHne TpUroHOMETpUYECKUX
¢byHKIMI Yepe3 TaHT'eHC MOJIOBUHHOTO aprymenTa. [Ipeobpa3oBanue mpocTenmx
TPUTOHOMETPUYECKHUX BBIPAKCHUM.

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.4

CyMMa ¥ pa3HOCTh CHHYCOB
JBYX pa3HBIX YIJIOB.
CymMma u pa3HOCTb
KOCHHYCOB JIBYX Pa3HbIX

Copepxanue yueOHOro MaTepuasa

CyMmMa 1 pa3HOCTh CUHYCOB JIBYX pa3HbIX yriioB. CymMma U pa3HOCTh KOCHHYCOB JIBYX Pa3HbIX
yrioB. [Ipeobpa3oBanue cyMMBbl TPUTOHOMETPUYECKUX (DYHKIIHIA B IPOU3BEICHUE U
npousBeeHus B cymmy. [IpeobpazoBanue npocTelmx TPUrOHOMETPUUECKUX BhIPAKEHUN.

KoMOuHMpOBaHHOE 3aHATHE

YTJIOB.
Tema 4.5 Copepxanre yueOHOro MaTepuaia

@OyHKIMHU, UX CBOWCTBA, O6nacTh onpeeneHnus 1 MHOXECTBO 3HaYeHUH QyHkuuid. YETHOCT, HEYETHOCTD,

CTIOCOOBI 3amaHus | NepuoAnYHOCTh GpyHKIHM. CriocoOsl 3a1anus GyHKIUHA.

byHKIMi KomOuHMpOBaHHOE 3aHATHE

Tema 4.6 Conepxanrie yueOHOr0o MaTepuaa

Tpuronomerpuueckue OO6nactp onpeeneHust 1 MHOKECTBO 3HAUYCHHUI TPUTOHOMETpUYEeCKUX QyHKImi. YETHOCTS,

(GyHKINHU, X CBOMCTBA U
rpaduku. [IpeoOpasoBanue

HEYETHOCTb, IEPUOTUIHOCTh TPUTOHOMETpUUeckuX (yHKIuil. CBoiicTBa U rpaduku QyHKINH
y=cosx,y =sinx,y =tg x,y = ctg x. CxaTue u pactsokeHue rpadukoB

rpapuKoB TpuroHomerpuueckux ¢pyskiuil. [IpeobpasoBanue rpadukoB TPUrOHOMETPUUECKUX (QYHKITHH.
TPUTOHOMETPUUECKHUX KomOuHupoBaHHOE 3aHATHE.

byHKIHi.

Tema 4.7 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE CO/IEPKAHUE (COAEpHKAHNE TPUKIIATHOTO MOJTYJIs)
Onucanue Hcnonb30BaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIUI B TPO(ECCHOHATIBHBIX 3ajjayax.
IIPOU3BOJICTBEHHBIX

MPOLIECCOB C MTOMOIIBIO
rpaduKoB GpyHKUUH

[IpaxkTnueckoe 3anATHe

Conepixkanue yaeOHOro MaTepuasa

Tema 4.8 =
O6DaTHELC OO6patHbie TpUrOHOMETpUYeckre (PYHKIIUU, 00IACTh ONPEIeTICHIS, MHOKECTBO 3HAUYCHHIA,
p CBOWCTBa, TpaduKH.
TPUTOHOMETPUICCKHE
KomOunnpoBanHoe 3aHsTHE
byHKIIUHU
Tema 4.9 Copepxanne yueOHOT0 MaTepuaa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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Tpuronomerpuieckue
YpaBHEHUA U HEPABEHCTBA

VYpaBHeHUE cOS X = a, ypaBHEHUE Sin X = b, ypaBHeHUe tg X = ¢, ypaBHeHHe c tg x = d.
Pemienue TpUroHOMETpUYECKUX YPABHEHH OCHOBHBIX THUIIOB: MPOCTEUIIINE
TPUTOHOMETPHUECKHE

YPaBHEHHUs; TPUTOHOMETPUYECKHUE YPABHEHHUS, CBOAAIIMECS K KBaIPATHBIM;
TPUTOHOMETPUYECKUE YPABHEHM S, pelIacMble Pa3I0KEHUEM Ha MHOKUTEIIN; OJHOPOIHbIE
TPUTOHOMETPUUYECKHE YPABHEHUS NIEPBOM CTEIICHN; OJHOPOIHBIE TPUTOHOMETPUYECKHE
YpaBHEHUSI BTOPOU CTEIICHH.

[Ipocreiire TPUrOHOMETPUIECKUE HEPABEHCTBA.

KomMb6unupoBanHoe 3aHsiTHe

Tema 4.10 Copepxanre yueOHOT0 MaTepuaa
Cucrembl Cucrembl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUI 2
TPUTOHOMETPHUYECKUX KomOunupoBanHoe 3aHsTHe
ypaBHEHUH
Tema 4.11 Coneprxanue yueOHOro Marepuaa
Pemenue 3anau. OcuoBel | [IpeoOpa3zoBaHmne TPUTOHOMETPHYECKUX BRIPAKEHHUH. PellieHre TpUuroHoMeTpHIecKux 2
TPUTOHOMETPHH. ypaBHEHHI, HEPaBEHCTB, CUCTEM YPaBHEHUH, B TOM UHUCIIE C UCIIOIb30BAaHHUEM CBONCTB (PYHKIIUH.
TpuroHoMeTpryecKue KonTponbHas padoTa OK-01,
GyHKIIH. OK-02,
Panen 5 OK-03,
KoMmnieKkcHbIe 9ncia 10 OK-04,
Tema 5.1 Copepxanre yueOHOr0o MaTepuaa OK-05,
KomruiekcHble uncina B [ToHATHE KOMIUIEKCHOTO YKca B anredpandeckoil popme 3anucu. ConpsikeHHbIE KOMIUIEKCHbIE 85:83’
anredbpandeckoit popme qucia, MOAY/b U apryMEHT KOMITJIEKCHOTO yucia. ApudmMernueckue 1eicTBUs ¢ KOMIUIEKCHBIMU 4
3aMncu qycliaMu B ajireOpandeckoi (hopMe 3anucu.

KomM0OunnpoBaHnHoOe 3aHsTHE

Copepxanne yueOHOr0o MaTepuana
Tema 5.2 Perienue kBagpaTHbIX ypaBHeHHﬁVC BEIIECTBEHHBIMU KOB(I)(I)I/ILII/I@H”E&MI/I U OTpULIATEIbHBIM
TpumenHcHe JUCKPUMHHAHTOM. Pelenne TMHEeHHbIX anredpandeckux YPABHEHHH C O UM HEU3BECTHBIM C 6
KOMIUICKCHBIX HCe KOMILIEKCHBIMH ko3 duurenTamu. Pemenre cucreM AByX JIMHEHHBIX anreOpanyeckux

YpaBHEHMH C IBYMS] HEM3BECTHBIMU C KOMIIEKCHBIMHU KO MUIIEHTaMH.

IIpakTueckoe 3aHsTHE
Paznen 6 34
MHoOrorpaHHuKH ¥ TeJia BpalleHus!

Copepxanue yueOHOro MaTepuasa
Tema 6.1 [ToHATHE MHOTOTpaHHUKA. DJIEMEHTHI BBITYKJIOIO0 MHOTOIpaHHHKA: BEPIIUHBI, pedpa, TpaHH. 8&:8;
Bepuunsl, pedpa rpanu Huaronans. CeueHre MHOTOTPaHHUKA IJIOCKOCTHIO. BBINMyKiIble M HEBBITYKJIbIE MHOTOI'PaHHUKH. 2 OK-0 3’

,

MHOTOIpaHHHKA OK-04,

KOM6I/IHI/IpOBaHHOe 3aHATUC
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Tema 6.2 IIpusma, eé Copnep:xaHue yueOHOro MaTepuaia OK-05,

cocrapisironue, ceuenue. | [lonstue mpusmel. E€ ocHoBaHust u 60KoBBIC TpaHu. BeicoTa npusmel. [IpsiMas u HakTOHHAS OK-06,

[Ipsimast mpaBuiIbHAs npusMsl. [IpaBunbHas npusma, e€ ceuyeHne IIOCKOCTBIO. OK-07

TIPU3MBI Komb6unupoBanHoe 3aHsTHE.

Tema 6.3 Copepxanre yueOHOT0 MaTepuaa

[Mapannenenunen, Kyo. [Tapannenenunen, cBoicTBa IPSIMOYTOJIBHOTO Mapaienenumnena, kyo. Ceuenue Kyoa,

Ceuenue Ky0a, napasuienenumnesia

napaiesenuneaa KomOunupoBanHoe 3aHsTie

Tema 6.4 ITupamuna, e€ Copepxanue yueOHOro MaTepuasa

cocrasistone, ceuenue | [lupamuna, e€ coctasistoniye: BepIMHbI, pedpa, O0KOBbIE T'paHu, ocHOBaHUEe. CeyeHue

MUPAMU/IBI TUTIOCKOCTHIO. UpaMUIbl TNIOCKOCThIO. [IpaBunbHast nupamuia. Y cedeHHas mupaMuaa

IpaBuitbHas nHpaMuia. KomOunupoBanHoe 3aHsiTue

YcedeHnHas nupamuaa

Tema 6.5 Coneprxanue yueOHOro Marepuaa

boxkoBas u monaHas [Tnomaae 60KOBOM MOBEPXHOCTH MPU3MBIL. [ 110111816 TIOTHOM TOBEPXHOCTH MPU3MEIL. [ 110111316

MOBEPXHOCTH PU3MBI, OOKOBOI MOBEPXHOCTU UpaMUIbL. [ 111011116 MOTHON MOBEPXHOCTH MUPAMUIBI

MIUPaMUIbI KomOunupoBanHoe 3aHsTHE

Tema 6.6 Copneprxanue yueOHOro marepuaa

Cummerpus B Kyoe, [ToHATHE CHUMMETPHH OTHOCUTEIBHO TOYKH, IPSIMOM U 1ockocTi. CUMMETpHS B KyOe,

napajuieNienumnesne, napajieNienumee, pu3Me, mupaMue

npu3Me, TUpaMuIe KomOunupoBanHoe 3aHsTHE

Tema 6.7 ITpodeccroHambHO-OPHEHTUPOBAHHOE COJIEpKAHUE (COAepHKAHNE IPUKIIATHOTO MOTYJIS)

[Tpumepsl cuMMeTpuii B CuMMeTpus B IPUPOJIC, B APXUTEKTYPE, B TEXHHUKE, B OBITY

npodeccun [IpakTrueckoe 3anaTHe

Tena 6.8 Coneprxanue yueOHOro Marepuana

HGI;I\SEI/IJ:IBHHC [ToHsATHE TPaBUIBLHOTO MHOTOTpaHHNKA. CBONWCTBA PAaBUIIHHBIX MHOTOTPAaHHUKOB. OrpeeneHus

MHOTOrpAHHIKH, HX MIPAaBUIILHBIX MHOTOTPAHHUKOB: TETPAdIP, KyO, OKTAadP, TOJIEKAdP, HKOCAIIP

N [IpakTrueckoe 3aHsTHE.

CBOICTBa

Tenta 6.9 Coneprxanue yueOHOro Marepuana

HiII\J/IlEIllHlIlp, ero Hunuuap u ero snemeHTsl. CeyeHne MUINHIPa INIOCKOCThIO MapajlieIbHO OCHOBaHUI0. CeueHune OK-01,
WIMHAPA IJIOCKOCTHIO apajiesbHo ocu. Pa3BepTka HumHapa. OK-02

COCTABIISIFOIIHE, CEUCHUE '

— KomOunnpoBanHoe 3aHsATHE OK-03,

T 6.10 [TpodeccnoHanbHO-OPHUEHTHPOBAHHOE COJIEPKaHKE (COIepKAaHUE PUKIIATHOTO MOJTYJIS) OK-04,

KeMa ' Konyc 1 ero aneMeHThl: OCHOBaHME, 00pa3yromas, 0Ch, BbicoTa. CedeHne KOHyca MIOCKOCTBIO OK-05,

OHYC, €r0 COCTaBJISIOIINE, OK-06

napauielbHO OcHOBaHMI0. CedeHne KoHyca, MpoXosiiiee Yyepe3 ero BepiuHy. Konmueckue ce- '

ceyeHHe KoHyca OK-07

YEHUs1, pa3BEPTKA KOHYCA.
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TJIOCKOCTBIO KomOunupoBaHHoe 3aHsTHE
Tema 6.11 Coneprxanne yaeOHOTO MaTepuasa
Vceuénnslii konyc. Cede- | Yceu€HHBIN KOHYC, ero oOpa3yrolias, OCHOBaHHUs, BbicoTa. CeueHne ycedEHHOTo KOHyca 5
HUE yCeUEHHOr0 KOHYca IJIOCKOCTBIO.
TUIOCKOCTBIO KomOunupoBanHoe 3aHsTHEe
Tema 6.12 Coneprxanre yueOHOTo MaTepuasa 2
[ap u cdepa, ux ceuenus | Lap u chepa. Bzaumuoe pacnonoxkenue chepsl u miaockoct. Ceuenue mapa, chepsl.
TUIOCKOCTSIMU KomOunupoBanHoe 3aHsTHEe
Tewa 6.13 Coneprxanue yueOHOTo MaTepuana
Mma 6. " ~ "
HonsTie o6béMa Teld [Tonstue 06véma Tena. O6bEM Kyda U IpsIMOYToJIbHOTO napasuienenunena. O0bEM MPU3MBbI U
i ' mumHApa. OTHoeHne 00bEMOB MMOAOOHBIX Tell. ['eoMeTpUYEeCK i CMBICI OTIPEIETUTEINS 2

OTtHoieHnne o0bEMOB

Marpuilbl 3x3
MOT00HBIX TEJ

KoMOuHMpOBaHHOE 3aHATHE
Tema 6.14 Copepxannie yueOHOro MaTepuaa

ema 6.
. O06BEmbI mupamMus! 1 KoHyca. O0béM mapa. [Inomann nosepxHocreil chepbl, TUpaMuabI
OO0BEMBI U ILIOMIAIN P A y P man p bepe1, map ARL, 2
. LWINH]Ipa, KOHYCA.

MOBEPXHOCTEH TeT

KoMOuHMpOBaHHOE 3aHATHE
Tema 6.15 KomOunanum Copepxanne yueOHOro MaTepuaa
Tel BpAILICHUS u KoMOuHamu reoMeTpuIecKux Tel 2
MHOT'OT'PaHHUKOB [IpakTuueckoe 3aHsTHE.

Coneprxanue yueOHOTO MaTepuaa
Tema 6.16 P b p
TeoMeTpHUecKe Hcnonp3oBanne KOMOMHAIIMI MHOTOTPaHHUKOB U TEJl BPAIICHHUS B TPAKTHKO- 2 OK-01. OK-

H
KOMGHHALHY Ha OPHEHTHPOBAHHBIX 33/1a4aX 02, OK-03,
IPaKTHKe KomOunupoBanHoe 3aHsTHE OK-04, OK-
Tema 6.17 Coneprxanue yueOHOro Marepuana 05, OK-06,
Pemenue 3a7a4. | OObeMBbl ¥ IIIOIIAN TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPAILIEHUS, PACCTOSIHUS MEXKITY 2 OK-07
MHOTrOrpaHHUKH W Tella | BepIIMHAMH, TpaHsIMU, peOpamMu, TOUKaMHU
BpallEHUs KonTtponbHas pabota
Paznea 7 12
Crenenu u kopHu. CTeneHHast QyHKUUS
Tema 7.1 Coneprxanue yueOHOTo MaTrepuaa
ema 7. = = = =
) IToHsATHE KOPHA N —OM CTENEHH U3 AeWCTBUTENbHOrO yncia. CBOWCTBA KOPHS N —OM CTENEeHU
Crenennas ¢pyHKuus, e . n o 2
. 3 JeficTBUTENBHOTO uncia. OyHknun y = "/X , X cBoiCTBA U rpaduKL.

CBOIiCTBa

KomOunupoBaHHoe 3aHsTHE OK-01. OK
Tema 7.2 Copepxanue yueOHOro MaTepuasa 02 OK,-OS
IIpeoGpasoBanue ITpeoGpa3oBanue UPPAIMOHATBHBIX BHIPAKEHUI ' '
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BBIPAKCHUH C KOPHAMU L | - 2 OK-04, OK-
9 OMOWHUPOBAHHOE 3aHSATUE
—OM CTeneHn 05, OK-06,
Tema 7.3 Copepxanrie yueOHOT0 MaTepuaa OK-07
CpoiictBa creneHerr ¢ | [lonsaTue crenenu ¢ panyoHaibHbIM NokazaTeneM. [loHsTHe cTeneHu ¢ AeCTBUTEIbHBIM 5
palMoOHATbHBIM u | nokazareneMm. CteneHHble QYHKINU, KX CBOMCTBA U TpapUKH.
JNEHUCTBUTEIbHBIM KomMb6unupoBanHoe 3aHsiTHe
I10Ka3aTeleM
T 74 Copneprxanue yueOHOTo MaTepuaa
ema /. _
Pewmerme [TonsiTue paBHOCHIIBHOCTH ypaBHEeHM. [IoHATHE paBHOCUIIBHOCTH UPPALIMOHATBHBIX
YpaBHEHUW U HEPaBEHCTB. MeTo/bl PEIICHNS UPPAlMOHAIBHBIX YPABHEHUI U HEPABEHCTB. 4
MPPALMOHAIIBHBIX
. Pemenue
ypaBHEHUM u .
HPPALMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
T 75 Coneprxanue yueOHOTO MaTepuana
ema /. = =
Perenue nppannoHaabHbIX YpaBHEHUH, CHCTEM YPAaBHEHU, HEPABEHCTB C UCIIOJIb30BAHUEM
CreneHu u UX KOpHHU. 9 ® 2
CBOMCTB CTENEHHBIX (PYHKIUIT
Crenennast GyHKIUSA
KonTponbnas padora
Pa3nen 8 12
IHokazaTenbHast pyHKUMSA
Copepxannie yueOHOro MaTepuaa
Tema 8.1 Crenenb ¢ MPOU3BOJIBHBIM JIEUCTBUTENBHBIM NOKa3aTeneM. OnpeeraeHne noka3arebHon
ITokazarenpHasd QyHKIUsA, | GyHKIUH, €€ CBOiCTBA U rpaduK. 3HAKOMCTBO CO CIIOCOOAMU MTPUMEHEHUSI TIOKa3aTeIbHOM 3
e€ cBoiicTBa U rpaduk ¢byHkun. Penenne noka3aTesbHbIX ypaBHEHUN (PYHKIIMOHAIBHO-TpaUIECKIM METOJIOM
KoMb6uHMpoBaHHOE 3aHATHE
Copepxanne yueOHOr0o MaTepuana
Tema 8.2 Pemenne npocreimux okas3aTesbHbIX YpaBHEHHN. PellieHne nokas3aTesbHbIX YpaBHEHHN OK-01, OK-
Pemenne nokazaTenbHBIX METOJIOM ypaBHUBAHUS TIOKa3aTeiel, METOJIOM BBEJICHUS HOBOM IepEeMEHHOM, (YHKITMOHATHHO- 4 02, OK-03,
ypaBHEHUI U HEPABEHCTB | rpadMueCKUM METOJOM. PelleHne nokas3arebHbIX HEPABEHCTB OK-04, OK-
KoMOuHMpoBaHHOE 3aHATHE 05, OK-06,
Tema 8.3 Coneprxkanne yaueOHOT0 MaTepuana OK-07
Cucrembl MoKa3aTeabHbIX | PellleHne cucteM mokas3aTellbHbIX YpaBHEHHUI 3
YpaBHEHUI KomOunupoBanHoe 3aHsTHE
Tema 8.4 Copnep:xaHue yueOHOro MaTepuaia
Pewrenue 3anay Ha Temy Pemenue mokazaTeNnbHBIX YpaBHEHUN Pa3IUIHBIMUA MeTOAaMu. Perienne cucteM moka3aTeTbHBIX 9
«ToKazaTeabHas ypaBHEeHUN. Pelienne noka3aTeabHbIX HEPABEHCTB.
G yHKIHSDY KonTtponsHas pabota
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Paznen 9

16
Jlorapugmsel. JJorapupmudeckas pyHKuus
Copepxanrie yueOHOT0 MaTepuaa
Tema 9.1 =
Toraprdm wena Omnpenenenue norapudma urcna logeb. OcHOBHOE Morapudmudeckoe ToxaecTBo. CBOHCTBa
TlecsTuuHbI H norapudmos. [IpeobpazoBanue anredOpanyecKux BeIPAKEHUH, COIEPIKALTUX JIOTAPUDMBI. 2
N JlecsITUUHBIIM U HATYpPaIbHBIN JIOrapu(dMBbI, YUCIIO €.
HATYpaJIbHBII
KomOunupoBaHHoOe 3aHsTHE
JorapuMsl, YUCIIO e
Tema 9.2 Coneprxanue yueOHOTo MaTepuana
CoiicTBa orapudmos. Pemienue 3agau ¢ mpuMeHEHHEM CBOUCTB JorapumoB. Pemenue 3aqad ¢ mpuMeHEeHHEM 5
Onepanus oTepaIyy Jorapu(pMUPOBAHUS
JorapupMUpPOBAHUS KomOunupoBanHoe 3aHsiTie
Tema 9.3 Coneprxanue yueOHOTo MaTepuaa
Jlorapudmmueckas OO6nactp ornpeneneHuss © MHOXeCTBO 3HaueHH GyHKmu y = logax. [loctpoenne rpaduxos 5
¢byHKuus, e€ CBOWCTBA U norapumMuuecKux QYHKIHHA C pa3IMIYHBIMUA OCHOBAaHUSIMH.
rpaduk KomOunupoBanHoe 3aHsTHE
Tenta 9.4 Copneprxanue yueOHOro Marepuaa
ema 9. =
Peremie ITonsaTue norapu(pMu4eckoro ypaBHeHus. PABHOCHIBHOCTD JOrapu(pMUUECKUX YPaBHEHUH U
[ICHU o
o HepaBeHCTB. Onepanus NOTeHIMPOBAaHUS. METOABI peIeHHs JTOTapH(PMHUUECKIX YPABHEHHA: 4
JorapupMUUECKuX . .
N pe . (GyHKLIHOHATBHO-TpapUUECKHi, METO TOTEHLIMPOBAHMsI, METOJI 3aMEHbI IepeMeHHOI. MeTon OK-01. OK
BHEHHH " - -
yp WHTEPBAJIOB B PEIICHUH JOTapU(PMHUECKIX HEPABEHCTB 02 OK,-OB
HEpPaBEHCTB KonG , ,
OMOMHHMPOBAHHOE 3aHATHUE OK-04, OK-
Tema 95 Copepxanue yueOHOro MaTepuasa 05, OK-06,
ema 9. _
CHCTEMbL AJTOpUTM pelIeHHs CUCTEM Jorapu(pMUUECKUX YypaBHEHU HepaBeHCTB. PaBHOCHILHOCTD ) OK-07
Jorapu(pMUYECKHX YpaBHEHUI U HEPABEHCTB.
JorapupMHUUECKUX KouG
ypaBHeHmii OMOMHHMPOBAHHOE 3aHATHE
Tena 9.6 ITpodeccroHambHO-OPHEHTUPOBAHHOE COJIEPKAHUE (COepHKAHNUE TPUKIIATHOT'O MOTYJIS)
ema 9. = =
Jlorapudmuueckas cvpanb B IpUpojie, € MaTemaTuyeckue cBoicTna. [TokazarensHo-
Jlorapudmsl B pupoie u 2
TeXHIKe Jorapu(pMUUECKUe YpaBHEHUS U METO/IbI U3 PEIICHUS
[IpaxkTnueckoe 3ansATHe
Tema 9.7 Copepxanue yueOHOro MaTepuasa
ema 9. = =
S Pemrenue norapudmuueckux ypaBHeHHH. Pemenne cuctem torapuMHUIecKuX ypaBHEHUH.
At Pemenue norapudpmuueckux HepaBeHCTB. HaxoxxaeHne 3HaueHHsI BBIPQXKEHUS, COJIEpIKaIlero 2
Jlorapugmsl.
JIOTapu(QMBbI.
Jlorapudmuaeckas

KonTtponbHas pabota

23




byHKIHS

Pazgen 10
IIponsBonnasi pyHKumMu, €€ npuMeHeHne 24 OK-01,
Tema 10.1 Conepxanue yueOHOro MaTepuaa OK-02,
HeMa ' " OrnpeenieHns YMCI0BOM MOCIEA0BATEIBHOCTH 1 clIOCO0BI €€ 3a1anusi. CBOKWCTBA YHCIOBBIX OK-03,
OHSITHE MTPOU3BOTHOM . .
P — MOCJIeI0BATEILHOCTEH. OHpeHeJ}eHI/Ie rpejiesia YuCIOBOM MOCIIeI0BaTeIbHOCTH. Briuncnenue OK-04,
eHCTBHTENBHOTO MpeAeIIoB mocienoBareapHocTeit. Onpenenenue npenena GpyHkuun B Touke. [Ipexen pyHkmmm 2 OK-05,
apryMenTs, OpPMYIIE K Ha OeckoHevyHocTH. [ToHsATHE KOHEYHOTO U OecKoHeuHOTo npeaena ¢pynkuuu. [Ipuparienne OK-06,
npaBia aprymenTa. [Ipupamnienue GyHKImm OK-07
KoMbOunupoBanHoe 3aHsiTHe
mddepenpoBaHmsL.
Tema 10.2 Coneprxanue yueOHOTo MaTepuaa
[Tpasuna quddepenuupo- | Tabnuia nporu3BOAHBIX eMEHTapHbIX GyHKIMH. [IpaBuino nudppepeHInpoBaHUS CyMMBI IBYX
BaHUA CyMMBI, Pa3HOCTH, | GyHKIHUI oHOTO nepeMeHHoro. [IpaBuno nquddepenunpoBanus pa3HOCTH IBYX (QYHKIUN OJ1- 4
IIPOM3BEICHUSA U YACTHOTO | HOTO nepeMmeHHoro. [IpaBuino nuddepeHupoBanns Npon3BeACHUS ABYX GYHKIUN OJJHOTO TIe-
IBYX (hyHKIMI 0THOTO pemenHoro. [IpaBuino aquddepeHpoBanus YaCTHOTO ABYX (DYHKIMI OHOTO IEPEMEHHOTO.
MIEPEMEHHOTO KomOunupoBanHoe 3aHsTHE.
Tema 10.3 ITpaBuno qud- | Comepxanue yueOHOro Matepuaa
(bepeHIPOBaHUS CII0XK- Omnpenenenue cnoxxHor ¢pynkuuu. [Ipasmino muddepennupoanus cioxHon GpyHkuun. Aud-
oMt pyukumu. udde- bepenuupoBanue Tpuronomerpudeckux ¢Gynkuil. luddepenurpoBanne cioxxHbIX GyHKIHH, 2
PEHIIMPOBAHUE TPUTOHO- | COJIEPIKAIINX TPUTOHOMETpUYECKUE PYHKIIUU
METPUYECKUX (PyHKIUH. KomOunupoBanHoe 3aHsTHE
Tena 10.4 Coneprxanue yueOHOro Marepuana
HeMa ) ITonsatue HenpepbiBHON QyHKIIMU. CBONCTBA HENPEPHIBHOMN (DYHKIIMH B TOUKE U HA OTPE3KE.
OHSITHE HETIPEPHIBHOCTH
by, Merox uHTep- CBsI3b MEX]ly HETIPEPBIBHOCTHIO U (D (HEepeHIUPYyEMOCThIO (DYHKIIMU B TOUKE. AJITOPUTM pe- 2
BATIOB. [IICHUs] HEPAaBEHCTB METOZIOM HHTEPBAJIOB.
KomOunupoBanHoe 3aHsTHE
T 1 Copepxanrie yueOHOro MaTepuana
eva 10.5 . I'eomeTprueckuii CMbICI TPOU3BOIHON (PYHKIIMU B TOUKE — YITIOBOM KO (UIIUEHT KacaTesb-
I'eomeTpruecknii cMbICT o . o
HPOU3BO/THOM (YHKIMH B HOM K TrpauKy QyHKIIUH B 3TOI TOUKe. YpfilBHeHHe KacaTeJabHOH K rpaduky GyHkmu. Anro- 2
I PUTM COCTaBJICHUS] YPaBHEHUS KacaTelbHOH K rpaduky GyHKmn ¥y = f(X) B TOUKEe X = X0 .
KomOunupoBanHoe 3aHATHE
Tewma 10.6 Coneprxanne yaeOHOTO MaTepuasa
@Ousnyeckuit cMpICI IPO- | du3nyeckuil (MEXaHUYECKHIA) CMBICIT IPOU3BOTHOM (DYHKIIMYU B TOUKE — MTHOBEHHAs! CKOPOCTh
W3BOJHON (DYHKIMH B B MOMEHT BpeMeHH t: v = s'(t). 2

TOUYKE B PO eCcCHOHATb-
HBIX 3a/1a4ax

[IpakTnueckoe 3ansaTne
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Coneprxanne yaeOHOTO MaTepuasa OK-01,
Bospacranue u yosiBanue (pyHKIH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (PYHKIIMU HA UH- OK-02,
TepBaJie 3HaKy Npou3BOAHON. [TOHSITHE MTPON3BOAHOM BBICIIETO MOPSIKA, COOTBETCTBUE 3HAKA OK-03,
Tema 10.7 BTOPOI IPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha MHTEpBaie. 3aa4l Ha HAXOXKe- OK-04,
MOHOTOHHOCTb PYHKLIUH. | HUE MAKCUMyMa U MUHUMYyMa QyHKIMU. [[OHATHE aCHMITOTHI, €€ BUIbI, CIIOCOOBI ONPEICICHUS 2 OK-05,
Touku skcTpemyma ACHMIITOT. AJITOPUTM HCCIIEOBaHUS (PYHKIUHU C MTOMOIIBIO €€ MPOU3BOJHBIX IEPBOTO U BTOPO- OK-06,
o MOPSAAKOB U ocTpoeHus e€ rpaduka. J[poOdHo-1uHEHHAsS U APOOHO-parnOHATbHBIC (DYHK- OK-07
LUH.
KoMOuHMpOBaHHOE 3aHTHE
Tema 10.8 Copepxanre yueOHOr0 MaTepuaa 9
HccnenoBanne pynkuuii | MccnemoBanue GyHKIME HA MOHOTOHHOCTD M TOCTPOEHHE TPadUKOB.
¥ TIOCTPOEHHE TPAPUKOB KomOuHMpOBaHHOE 3aHATHE
T 10.9 Conepsxanne yueOHOro MaTepuana
oMa 15 Haxoxnenne HanOoIbIIero 1 HAaMMEHbBINETro 3HaYeHUH (DYHKIIUH, TOCTPOSHHE TPaprKOB MHO-
Haubonbiiee u HauMeHb- 2
TOWIEHOB C UCIOJIb30BaHUEM allllapaTa MaTEMaTHUYECKOI0 aHAIN3a
iee 3HaueHus: QyHKIUU
Komb6unnpoBanHoe 3aHsiTHE
Tema 10.10 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEP KaHKE (COAECpKAHKIE TPUKIIATHOTO MOJTYJIs)
Haxoxnenue ontumans- | Haumensiee u Haubosblee 3Ha4eHue (yHKIHH
HOTO pe3yJbTaTa ¢ IOMO- 2
IIbI0 IPOU3BOIHON B [IpakTuueckoe 3aHsTHE
MPAKTUYECKHX 3a7a4ax
Tema 10.11 Copepxannie yueOHOr0o MaTepuana
[TpousBonnas dynkuun u | [pasuna quddepenimpoBanus. Tadauia MpoU3BOAHBIX AIEMEHTapHBIX QyHKIHIA. Mccnenoa-
e€ mpUMeHEeHHe JJIs pe- HUe (PYHKIMU C TOMOILBIO Ipou3BoIHON. Hanbonbiee 1 HauMeHblee 3Ha4eHUsT PYHKIUH. 2
IICHUS PAKTHYECKUX 3a-
T KonTponbnas paborta
Paznen 11 14
HuTerpasn, ero npuMeHenue
Copepxanne yueOHOT0 MaTepuana
Tema 11.1 3agaya 0 BOCCTAHOBJIEHUH 3aKOHA IBM)KEHUSI MaTE€pUAIbHOM TOYKH 110 W3BECTHOW MTHOBEHHOM
[TonsiTre nepooOpasHoii | ckopoctu. [ToHsiTHe nHTErpUpoBanus. [IoHsATHE HEONIPEASICHHOTO HHTErpaia sl QYHKIIUU
byakun y = f(x). y = f(x), cBA3b HEONPEACICHHOT0 HHTETPpaIa ¢ IepBooOpa3Hoii. Perenne 3a1au Ha CBA3b Tep- 2
[IpaBuiia Hax 0K IEHUS BOOOPA3HOI ¢ MPOU3BOJHOM, BEIUMCIIEHUE NTepBO0Opa3HOM 1y naHHOH pyHkiuu. Tabmaumna He-
NepBOOOPA3HBIX. ornpeaenEéHHBIX HHTErpanoB. [IpaBuna HHTErPUPOBAHUS HIEMEHTAPHBIX (DYHKITHIA.
KomOunupoBaHHoe 3aHsTHE
OK-01,

Conepsxanne yaeOHOTO MaTepuasa
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Tema 11.2

3amaun, TPUBOASIINE K TIOHATHIO OTPEIeIEHHOTO MHTETPpasIa — O TIepEMEIICHUN MaTePHATbHON

OK-02,

[1nomans KpUBOJIMHEMHON | TOYKH; O BBIYMCICHUH IIJIOIAAN KPUBOJIMHENHOM Tpanenuu. [lonsTre onpenenéHHoro uHTe- 2 OK-03,
Tpaneuuu. Popmyna rpana. ['eomerpuueckuii 1 GU3NUECKU CMBICIBI OTpeaenéHHoro nurerpana. @opmyna Heroto- OK-04,
Herorona-Jleitouuna Ha-JleliOHuIa. OK-05,
KomOunupoBanHoe 3aHsTHEe OK-06,
Tema 11.3 Copepxanuie yueOHOro MaTepuasa OK-07
Heonpenenénnelii n Beruuciienue HeonpeaenéHHOro HHTErpaa: npaBuia, METO/Ibl, IPUOOPETEHHE HABBIKOB. BhI- 2
OTpeNIeIEHHBIA HHTETPa- | YMCIEHHE ONPEAeIEHHOI0 MHTErpala: IpaBuila, METO/Ibl, IPUOOPETEHHE HABBIKOB.
JIbI KomOunupoBaHHoOe 3aHsTHE
Tema 11.4 Copepxanue yueOHOro MaTepuasa
Omnpenenéunsblii uarerpan | @opmyna Hetotona-JleitOnuna. I'eomerprudecknii CMBICI OnpeaeniéHHOro HHTerpana. Borauc- 2
KAaK IUIOINAJb KPUBOJIU- JICHHE IJIoLIa/Iel KpUBOJMHEWHBIX Tpaneuuil. Beruucnenue miomaaei miockux guryp, orpa-
HEHHOW Tpamnenuu HUYCHHBIX TpaduKaMi aHATUTHYECKUX HETIPEPHIBHBIX (YHKITHIA.
KomOuHupoBaHHOe 3aHsTHE
T 115 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEPKAHUE (COEPKAHNE TIPUKIIATHOTO MOJTYJIS )
O?;ineﬁeﬁﬂmﬁ HHTErpAT ®opmyna Herotona-Jlen6uumna. I GOMeTpI/I‘le"CKI/II‘/’I CMBICH OPEAECIEHHOTO HHTErpana. Pemenue
. IPAKTUYECKHX 3a/1a4 BBIYMCICHUS TUIOIAAeH OrpaHUUEHHbIX IUNIOCKUX QUTYp U PU3UUECKUX 4
B Ipo(ecCHOHANBHOM Je- N
ITENEHOCTH I B SKH3H BEJIMYMH C IPUMEHEHUEM OIpeIeIEHHOIO HHTErpaa.
[IpakTrueckoe 3aHATHE.
Copepxanne yueOHOT0 MaTepuaia OK-01, OK-
Tema 11.6 Brruncnenue Heonpenenénnoro unrerpaina. ®opmyna Herorona-Jlelibnuna. Borarcnenue 02,
Pemenue 3anay. ONpeeIEHHOr0 UHTErpaia. BerurciieHne miomanei KpuBOJIMHEWHBIX Tpaneuui. Berarucienue OK-03, OK-
Heonpenenénusiii n Iionaied OrpaHMYEHHBIX IIOCKUX (UTYp M PU3NYECKUX BETUYHH C IPUMEHEHUEM OIpeie- 2 04,
OIIpEACIEHHBIA UHTETPAIL, | JIEHHOTO MHTETpasa. OK-05, OK-
IIPUMEHEHHE Ha IIPAKTUKE. KomTposbHas pabora 06,
OK-07
Paznen 12 16
DJieMeHTbl KOMOMHATOPMKH, TEOPUH BEPOSITHOCTEN U MATEMAaTHYeCKOH CTATHCTUKH
Coneprxanne yaueOHOT0 MaTepuana
Tema 12.1 [IepectanoBku, pazMenieHus, couetanus. @opmyiibl oacYeTa COYETAHUHN C TOBTOPEHUSAMH U
OcHoOBHbIE TOHATHS KOM- | 0€3, (hopMyIIbI MOJIcUeTa pa3MeleHUI ¢ TOBTOPEHUSIMH U 6€3, (HopMyIia BKIIFOUEHUHN U UCKITIO- 2
OMHATOPUKHU yeHuil. bunom Herorona, OnHOMUanbHbIe KO PUIMEHTH U UX CBOMCTBA
KomOunnpoBanHoe 3aHsATHE
Tema 12.2 Coneprxanue yueOHOro MaTepHaa OK-01,
CoOsbITHE U €ro BEposT- CoBMecTHBIE U HECOBMECTHBIE COOBITHS. Teopema 0 BEpOSATHOCTH CYMMBbI COOBITUH. Y cJI0BHAs OK-02,
HOCTb. CriojxeHue u BEPOSITHOCTH. 3aBUCUMBIE M HE3aBUCUMBIE cOObITHA. Teopema 0 BepOSITHOCTH POU3BEICHUS 2 OK-03,

YMHOXKCHUS BCPOATHO-

coObITHii. CTaTHCTHYECKAS BCPOATHOCTDH
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CTEH. KoMOHHHPOBaHHOE 3aHATHE OK-04,
T 123 [TpodeccronambHO-OPHEHTUPOBAHHOE COJIEPKAHUE (COACPHKAHNE IPUKIIATHOT'O MOTYJIS) OK-05,
ema 12. = = -

Pemenue npukiagHeIx 3a7a4 ¢ IpuMeHeHHe (JOPMYIIbI MOTHON BeposTHOCTU U ¢hopMyibl baiie- OK-06,
BepositHOCTE B ipodec- ca 3 OK-07
CHOHAJIbHBIX 3a7a4ax -
[IpakTuueckoe 3aHsTHE
T 124 Coneprxanue yueOHOTo MaTepuaa
ema 12. " = o
Tiackpernas cryuaiiHas Buapl cinyuaitneix BenuuuH. OnpeeneHrue JUCKPEeTHOM Clly4aitHOM BeJIMYMHBI. 3aKOH pacipe-
N JIEJICHUS TUCKPETHOU CIIy4ailHOM BeIMYMHBI. YUCIOBBIE XapAKTEPUCTUKHU IUCKPETHON CITyvail- 3
BeJIMYMHA U €€ 3aKOH pac- .
HOM BEJTMUMHBIL.
IIpEEIICHUS
KomMb6unupoBanHoe 3aHsiTHE
- 125 Coneprxanue yueOHOTo MaTepuaa
ema 12. —
Bapuannonnsiit psia. [lonmuron yactoT u ructorpamma. CTaTUCTUYECKUE XaPAKTEPUCTHKHU Psijia
DJeMeHThl MaTeMaThye- 2
. HaOJII01aeMBIX TAHHBIX
CKOM CTaTUCTUKH
KomMb6unnpoBanHoe 3aHsTHE OK-01
T 12.6 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COIEP KAHKE (COAECpKAHKUE TPUKIIATHOTO MOJTYJIs) OK 02’
ema 12. -Uz,
[lepBuuHas 0O6pabOTKa CTATUCTUYECKHUX AaHHBIX. ['paduueckoe npeacTaBieHue TaHHbBIX. OK-03
Cocrasiienue Tadbau u 2 )
HaxoxaeHne cpeJHIX XapaKTEPUCTHUK HAOII0TaeMBIX JTAHHBIX OK-04
JayarpamMm Ha IpaKkTUKe -04,
[IpakTuueckoe 3anarue OK-05
)
Tema 12.7 ConeprkaHue yueOHOro MaTepuania OK-06,
Permenne 3anad. DnemMeH- | DyemeHTHI koMOuHaTopuku. CoObITHE, BEPOSTHOCTH COOBITHA. CI0XKEHNE U YMHOKEHHE BEPO- OK-07
Thl KOMOMHATOPHUKH, T€O- | gTHOCTEH 5
pHU BEPOSTHOCTEN U Ma-
TEMATHYECKON CTaTUCTH- | KonTponbHas pabora
KU
IIpomexyTouynas arrecTanus (IK3aMeH) 24
Bcero: | 219
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JTUCHUILIAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE 0DecneuyeHne
Jisa  peanuzanuu mporpaMMmbl  Y4eOHOM UCIUIUIMHBI MPEAYCMOTPEHBI y4eOHbIE
ayUTOPUU ISl TIPOBEJCHUsS 3aHATUH BCEX BHUIOB, NPEIyCMOTPEHHBIX 00pa30oBaTEIbLHOM
POrpaMMOii, B TOM YHCJIE TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYJIbTAIMM, TEKYIEr0 KOHTPOJISA
U TPOMEKYTOYHOW aTTeCTAllMd, a TakXKe TIOMEIICHUS JUIS CaMOCTOSITENIbHON paboThI,
OCHAIIlEHHbIE O00OpYyJOBaHUWEM, TEXHHUUYECKHMMH CpPEJICTBAMU OOy4YeHHS M MaTepuajlami,
YVUUTBHIBAIOIIMMHE TPEOOBAHUS MEKTyHAPOIHBIX CTAH/IAPTOB:
e HarsIIHble TOocoOMs (KOMIUIEKThl Y4eOHBIX TaOJIML, IUIaKaToOB, IOPTPETOB
BBIJIAIOIIMXCS YUYCHBIX-MaTEMaTHKOB U JIp.);

¢ nH()OPMAITMOHHO-KOMMYHUKATHBHBIE CPEIICTBA,

® SKpaHHO-3BYKOBBIE IIOCOOMS;

® KOMIUICKT TEXHUYECKOW JIOKYMCHTAIIMM, B TOM 4YHCIIE TIaclopra Ha CpeICcTBa

00y4eHHUs, MHCTPYKIIUH 110 UX UCIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

e OuOMMOTECUHBIH (HOH/T.

B Oubnuoteunsiii GoHA BXOAAT yueOHHKH, yueOHO-meTonuyeckue KoMmiuiekTol (YMK),
o0ecreunBarOIINe OCBOCHHE Y4YeOHON muCHHMIUIMHBI «MaTemaTtukay, PeKOMEHIOBAHHBIC HITH
JOTIYIIEHHbIE JJIsi WCIOJIb30BaHUA B NPOGECCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peanu3ylomux 00pa3oBaTeIbHYI0 MPOTpaMMy cpeaHero oOmiero oOpa3oBaHHs B Ipeiesiax
ocsoenust OITOII CITO na 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnuoreunsrii GoHA MOMOTHEH SHIMKIONESAUSIMH, CIPABOYHUKAMH, HAYYHOH, HAyIHO-
MONYJISIPHOM U IPYroil INTepaTypoil IO MaTEMaTHKE.

B mpomecce ocBocHHsSI TporpamMMbl Y4eOHOW JUCHUIUIMHBI «MaTeMaThuKa» CTYIACHTHI
UMEIOT BO3MOXKHOCTh JOCTyNa K OJJIEKTPOHHBIM Y4eOHBIM MaTepuajaM [0 MaTeMaTHKe,
UMEIONIUMCS. B CBOOOJTHOM JIOCTyIie B ceTH VHTepHET (JIEKTPOHHBIM KHUTAM, MPAKTHKyMaM,
TectaM, marepuaiam EI'D u np.).

3.2. AudopmanuoHHoe odecneyeHue 00ydeHus

Jliig peanu3anuu nporpaMmbl OMOIMOTEUHbIN (POH YKOMIUIEKTOBAH MEYaTHBIMU U (WJIH)
3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU U HH()OPMAITMOHHBIMU PECYpPCaMu, pEKOMEHI0BAaHHBIMHU
JUI UCTIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

JIMTEPATYPA

OcHoBHasi 1uTEpaTypa:

1. Matemaruka: anrebpa U Hayalla MaTeMaTH4YECKOTO aHalu3a, reoMmeTpus. Anrebpa U Hayana
MatreMatnyeckoro aHanm3a. 10 kmacc: 0a30BbI U yrayOn€HHBIN ypoBHHU : yueOHuK / C. M.

Hukonwckuit, M. K. Iloranos, H. H. Pemernuxos, A. B. llleBkun. — 10-e u3zn., crep. —
Mockaa : [IpocBemenue, 2022. — 431 c. — ISBN 978-5-09-087768-8. — TekcT : 31eKTpoH-
HBIH / Jlanb : ANIEKTPOHHO-OMOIOTEUHAs cucTema. — URL:

https://e.lanbook.com/book/334388 (nata obpamenus: 09.10.2024).
2. Martemarnka: anreOpa M Hadaja MaTeMaTHIeCKOro aHalln3a, reoMeTpus. AyreOpa W Havaia
MaTeMaTHUeCKOro aHayim3a. 11 kiacc : 6a30BbId M yrIyOnEHHBINH ypoBHU : yueOHuk / C. M.

Hukonbckuii, M. K. IToraos, H. H. Pemeraukos, A. B. IlleBkun. — 9-e u3zm., crep. —
Mockaa : IIpocemenue, 2022. — 464 c. — ISBN 978-5-09-087641-4. — TekcT : 3JeKTPOH-
HBIN / Jlanb : AIIEKTPOHHO-OMOIHOTEYHAs cucTema. — URL:

https://e.lanbook.com/book/334556 (nara obparienus: 09.10.2024).

JlonmoJIHUTeIbHAS JTUTEepaTypa:
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1. Bboromosnos, H. B. MartemaTtuka. 3amauu ¢ pemeHusIMH : yaeOHOe TTocoOre Isl CpeTHe-
ro mpodeccuonansHoro oopazosanus / H. B. boromonoB. — 2-e u3n., ucrp. u A0m. —
Mocksa : M3ngatensctBo FOpaiit, 2023. — 755 c. — (IIpodeccuonanpHoe oO6pa3oBa-
aue). — ISBN 978-5-534-16211-0. — TekcT : anexTpoHHbIi // OOpa3oBarenbHas ar-

dopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530620
KypHajbl

1. Usectus PAH. Cep. Maremaruueckas (PyHnaMeHTanbHast 6ubmoreka HHI'Y)
https://elibrary.ru/title_about.asp?id=7826
2. MaremaTu4ecKuii cOOpHUK (dynnameHranbHas oubmmoTexa HHI'Y)
https://elibrary.ru/title_about.asp?id=7876
3. Bectnuk MockoBckoro — ynmBepcutera. Cepust 1. Marematnka. MexaHuka
http://elibrary.ru/contents.asp?titleid=8369
CnpaBo4HMK

CnpaBounas cucrema «Koncynbrant [limroc»

HNHTepHeT-pecypcebl:

1. I'azera «Marematuka» M3narensckoro qoma «IlepBoe ceHTAOps - [ DIIEKTPOHHBIH pe-
cypc]: http://mat.1september.ru

2. MaTtemaTuka B OTKPBITOM KOJIIS/KE - [ DIIEKTPOHHBIN pecypc]:
http://www.mathematics.ru

3. Math.ru: Maremaruka u oopa3oBanue - [ DnextponHsiii pecypc]: htpp:\\www.math.ru

4. MOCKOBCKHUH IIEHTP HEMIPEPHIBHOTO MATEMATUYECKOTO 00pa30BaHus - [ DIEKTPOHHBIH
pecype]: http:\\mccme.ru

5. Allmath.ru—acs MaTemaTnka B OTHOM MecTe - [ DIeKTpOHHBII pecypc]:
http:\\www.allmath.ru

6. EQWorld: Mup maremaTruecKkux ypaBHEHHUH - [ DICKTPOHHBIH pecypc]:
http:\\eqworld.ipmnet.ru

7. EXponenta.ru: o6pazoBaTenbHbBIN MaTeMaTHIECKHI CalT - [ DIIeKTPOHHBIN pecypc]:
http:\\www.exponenta.ru

8. 'eomerpudeckwuii mopTai - [DaekrponHslit pecypc]: htpp:\\ www.neive.by.ru

9. I'paduku Gpyukiwmii - [DnexTponusiit pecypc]: http:\\graphfunk.narod.ru

10. InpakTryeckue MaTepualbl o HHPOPMATUKE U MaTeMaTHKe - [ DIEKTPOHHBIH pe-
cypc]: http:\\comp-science.narod.ru

11. EI'D no MaTemMaTuke: MOJAr0TOBKA K TECTUPOBAHHUIO - [ DNEKTPOHHBIN pecypc]:
http:\\www.uztest.ru

12. 3agaum o reomeTpuu: UH(HOPMAIIMOHHO-TIOUCKOBAs CHCTEMa - [ DJIEKTPOHHBIN pe-
cypc]: http:\\zadachi.mccme.ru

13. 3aagyHuK I TOJITOTOBKH K OJTMMITHAJIaM 110 MaTeMaTHKe - [ DIIEKTPOHHBIHN pecypc]:
http:\\tasks.ceemat.ru

14. MatemaTtuka On-line: cipaBouHast uH(GOpPMAIIKs B TOMOIIb CTYACHTY - [ DIEKTPOH-
HBIH pecypc]: http:\\www.mathem.hl.ru

16. MaTtemaTHKa B MOMOIIb IIKOJBHUKY U CTYIEHTY (TECThI 10 Matemaruke on-line) -
[OnexTponHsii pecypce]: http:\\www.mathtest.ru

17. MaremaTuka AJ1s TOCTYTIAIOIINX B BY3HI - [ DNIEKTPOHHBIN pecypc:
http:\\www.matematika.agava.ru

18. MaremaTH4ecKue OJTUMITHAIBI M OJIMMITHATHBIC 33/1a49U - [ DJIIeKTpOHHBIN pecypc:
http:\\www.zaba.ru

20. MexayHapoIHbIH MaTeMaTHYeCKUi KOHKYpC«KeHTypy» - [ DneKTpoHHBIHN pecypc]:
www.kenguru.sp.ru

29


https://urait.ru/bcode/530620
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21. MeTonuka npernogaBaHus MaTEMATUKH - [ DJIIEKTPOHHBIN pecypc:

http:\\methmath.chat.ru
22. MoCKOBCKasi MaTeMaTHIeCKask OJJMMITHA/1A IIIKOJIBHUKOB - [ DJIEKTPOHHBIN pecypc]:

http:\\Olympiads.mccme.ru/mmo/

23. UndopmaninoHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MAaTepUAIIbI- [ DIEKTPOHHBIN
pecypc]: www.fcior.edu.ru .

24. Enunas KoJeKuH U(poBbIX 00pa30BaTeIbHBIX PECYPCOB- [ DIEKTPOHHBIN pecypc]:
www.school-collection.edu.ru .

30


http://methmath.chat.ru/
http://olympiads.mccme.ru/mmo/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM

JUCHUATTIMHBI
Oomasn/ Pasznen/Tema THun omeHOYHBIX
npogeccunoHaJIbLHas e ——
KOMIIeTeHIIU s ponp

OK 01. Beibupats
CIIOCOOBI penIeHus 3a1a4
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

P1, Temnr 1.1, 1.2, 1.3 I1I-0/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 TI-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 IT-o/c,
3.7

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6

P 6, Temnl 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5 11-
o/c, 6.6

P7, Temn 7.1,7.2,73,7.4,75,7.6, 7.7 II-
o/c,7.8,7.9,7.10

P 8 Temsr 8.1, 8.2, 8.3, 8.4

P9 Temn 9.1,9.2,9.3,9.4,9.5,9.6,9.7

P. 10 Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,115,11.6
P12 Temsr 12.1, 12.2,12.3, 12.4, 12.5,
12.6, 12.7

'Y cTHBII Oonpoc
NuauBunyanbHas
caMmocTosiTeNbHas pabora
[IpencraBieHue pe3yibTaToB
MPAKTUYECKUX PadoT
KonTtponpHas padora
BrinonHeHue 3aanuii Ha
PK3aMEHE

OK 02. Ucnomnp3oBath
COBPEMEHHBIC CpPEJICTBA
IIOMCKa, aHAJIN3a U
HWHTEpIpEeTAIIN
nHpopmanuu, u
nH(OpMaLMOHHBIE
TEXHOJIOTUH IS
BBIIIOJTHEHHS 3a1a4

P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4

P2, Temn1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 II-
o/c, 2.8

P4, Tems1 4.1, 4.2 T1-o0/c, 4.3, 4.4, 4.5

P35, Temnr 5.1, 5.2,5.3,5.4,5.5, 5.6

P & Temrr 8.1, 8.2, 8.3, 8.4

P9 Tems1 9.1,9.2,9.3, 9.4, 9.5, 9.6, 9.7
P11 Temsr 11.1,11.2,11.3,11.4,11.5,11.6

'V cTHBIN onpoc
NuauBuyanbHas
caMOCTOsATENIbHAs paboTa
[IpencraBienue pe3ysbTaToOB
MPaKTHYECKUX padoT
KoHnTpoibHas padora
BrimoaHeHue 3aJaHUM Ha
PK3aMeHe

npodeccnoHanbHOM

JESITEIbHOCTH

OK 03. IinanupoBats u P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4 'Y cTHBIN onpoc
pealn30BEIBATh P2, Temsr 2.1,2.2,2.3,2.4, 2.5, 2.6, 2.7 II- UnuquBuayanbHast
COOCTBEHHOE o/c, 2.8 camocTosTeNbHas paboTa

npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPHUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOHI chepe,
UCII0JIb30BaTh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH
B Pa3IMYHBIX )KU3HEHHBIX
CHUTYAIIUsX

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 [1-o/c,
3.7

P 4, Temrs1 4.1, 4.2 T1-o0/c, 4.3, 4.4, 4.5

PS5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6

P 8 Temr1 8.1, 8.2, 8.3, 8.4

P12 Temsr 12.1,12.2,12.3, 12.4, 12.5,
12.6, 12.7

[IpencraBnenue pe3yibTaToOB
MPAKTHYECKUX padoT
KoHnTpoibHas pabora
BrimmoaHeHue 3aaHuN Ha
PK3aMEHe
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OK 04. 3¢ pextuBHO
B3aHUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTUBE H
KOMaHj1e

P2, Temsr 2.1,2.2,2.3,2.4, 25, 2.6, 2.7 TI-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 IT-o/c,
3.7

P5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6

P 6, Temnl 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5 11-
o/c, 6.6

P7, Temn 7.1,7.2,73,7.4,75,7.6, 7.7 II-
o/c,7.8,7.9,7.10

'Y CTHBII Oonpoc
NuauBuyanbHas
caMOCTOSATENIbHAs paboTa
[IpencraBnenue pe3ysibTaToB
MPaKTUYECKUX PaboT
KonTtposnpsHas padora
BrimoaHenue 3a1aHnui Ha
DK3aMCHE

OK 05. OcyiiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO Ha TOCY-
JnapcTBEHHOM si3bike Poc-
cuiickon denepannu ¢
y4€TOM 0COOEHHOCTEH
COIIMAIBHOTO U KYJIbTYpP-
HOT'O KOHTEKCTa

P1, Temnr 1.1, 1.2, 1.3 I1-0/c, 1.4

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7 II-
o/c, 2.8

P 4, Temr1 4.1, 4.2 I1-o/c, 4.3, 4.4, 4.5

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6

P9 Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7
P11 Temsr 11.1,11.2,11.3,11.4,115,11.6
P12 Temsr 12.1,12.2, 12.3, 12.4, 12.5,
12.6, 12.7

'Y cTHBIN onpoc
NuauBuyanbHas caMOCTOS -
TeabHas padboTa
[IpencraBnenue pe3ysbTaToB
MPAKTUYECKUX padoT
KoHnTposibHas padora
BrinosHeHue 3aaHnuii Ha
PK3aMEHE

OK 06. ITposBisaTh rpax-
JAHCKO-TTAaTPHUOTUYECKYIO
MO3UIIMIO, IEMOHCTPUPO-
BaTh OCO3HAHHOE MTOBEJE-
HUE€ Ha OCHOBE TPATUIIN-
OHHBIX 00IIIeUeNoBeye-
CKHX IICHHOCTEH, B TOM
YHUCJIEe C yY€TOM rapMOHU-
3alM1 MEXHAIMOHAIbHBIX
Y MEXPEJIUTHO3HBIX OT-
HOIIEHUH, MPUMEHSTh
CTaHJapThl aHTUKOPPYII-
LIUOHHOTO NOBEACHUS

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6,2.7 II-
o/c, 2.8

P 6, Temr! 6.1, 6.2, 6.3 I1-0/c, 6.4, 6.5 II-
o/c, 6.6

P7, 6 Tems 7.1,7.2,7.3,7.4,75,7.6, 7.7 TI-
o/c,7.8,7.9,7.10

P 8 Temsr 8.1, 8.2, 8.3, 8.4

P9 Temn1 9.1,9.2,9.3,9.4,9.5, 9.6, 9.7

P. 10 Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,11.5,11.6
P12 Temnr 12.1,12.2,12.3,12.4, 12.5,
12.6, 12.7

'Y cTHBIN onpoc
NuauBuyanbHas caMOCTOS -
TeabHas padboTa
[IpencraBienue pe3ysibTaToOB
MPAKTUYECKUX padoT
KoHnTposibHas padora
BrinosHeHue 3ajaHnii Ha
PK3aMEHE

OK 07. CopnelicTBOBaTh
COXpaHEHHIO OKPYKalo-
1iei cpesisl, pecypcocoe-
PEKEHUIO, TPUMEHSATH
3HaHUs 00 U3MEHEHUU
KIIMMara, MPUHIUIIB Oe-
PEXITMBOTO TIPOU3BO/I-
cTBa, 3P PEeKTUBHO JIeHi-
CTBOBATh B UpE3BbIYAil-
HBIX CUTYaIUsIX

P2, Tems1 2.1,2.2,2.3,2.4,25, 2.6, 2.7 TI-
o/c, 2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 [1-o/c,
3.7

P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4, 6.5 I1-
o/c, 6.6

P & Temrr 8.1, 8.2, 8.3, 8.4

P9 Tems 9.1,9.2,9.3,9.4, 95, 9.6, 9.7

P. 10 Temnr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11 Temsr 11.1,11.2,11.3,11.4,11.5,11.6

'Y CTHBIH OnpocC
NuauBuayanbHas caMOCTOS -
TeJIbHas paboTa
[IpencraBnenue pe3yibTaToOB
MPAKTHYECKUX padoT
KoHnTpoibHas pabora
BrimmoaHeHue 3aaHuN Ha
PK3aMEHE
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BOl'lpOCbI K 9K3aME€HY N0 TMCHUMIVIMHE

«MaremaTuka»

1 | Iensle u panMoOHANbHbIEC YHCIA.

2 | JleficTBUTENIbHBIC YHCITA

3 | CreneHb ¢ pallMOHAIBHBIM U ACUCTBUTEIHHBIM ITOKA3aTEISIMU

4 | UppanuoHnaibHble BeIpakeHUs. CTEIEeHHbIE BbIPAXKEHUSL.

5 | Kopens n-oii cTeneHu U3 BELECTBEHHOTO YKCIIa.

6 | [loka3arenabHble BEIPAKEHHUS.

7 | Jlorapudmudeckne BoIpaKeHUS

8 | CreneHb ¢ pallMOHAIBHBIM U ACHCTBUTEIbHBIM [10KA3aTEIIMU

9 | [IpeoOpa3oBanue uppalOHAIBHBIX, CTETIEHHBIX BBIPAXKEHUIN

10 | IIpeoOpa3oBanue MOKa3aTENbHBIX U JIOTAPU(MUIESCKUX BBIPKECHUN

11 | IIpsiMble ¥ MIIOCKOCTH B MPOCTpaHCTBE. B3auMHOE pacronoxkeHue NpsiMbIX U IJIOCKOCTEN.

12 | Yron MexIy II0CKOCTSAMU

13 | IIpsiMble U TUIOCKOCTH B IPOCTPAHCTBE

14 | IIpsimoyrosibHas (JiIeKapTOBa) CUCTEMA KOOPAMHAT B IPOCTPAHCTBE

15 Bekropel. Moayinb BekTopa. PaBeHCTBO BekTOpOB. Clio’keHHE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha YUCIIO

16 | IIpoeknuus BexTOpa Ha ochb. KoopmuHatel BekTopa. CKalsipHOE MMPOU3BEICHHE BEKTOPOB

17 | Pagnannas mepa yria. BpamarenbHoe JBIKEHHE

18 | Cunyc, KocuHYC, TAHT€HC ¥ KOTAHTEHC YMCIIa

19 OCHOBHBIE TPUTOHOMETPHUECKHE TOXKAECTBA, (HOPMYJBI TPUBEACHUS. TpPUTOHOMETPHUUIECKUE
(bopMyIbI

20 | Panuannas mepa yrina. Perienue 3aqau

21 | IlpeoOpazoBaHMsI NPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKEHHH

. Oynknuu. O0iacTh ompeneseHruss U MHOXXECTBO 3HA4YeHHM; rpaduk (yHKIIMH, TOCTPOCHUE
rpadukoB QyHKIMIA

23 | CuHyc, KOCHHYC U TAaHT€HC CYMMBI U Pa3HOCTH YIJIOB, JIBOMHOTIO yria

24 | TIpeoOpazoBaHHE MPOCTEHIINX TPUTOHOMETPUIECKHIX BBIPAKECHHNA

25 | Cpoiicta pynkiun. IIpomexyTku Bo3pacTanus U yObIBaHUSA. DKCTPEMYMBI

26 | CreneHHBbIe, MOKa3aTeIbHBIE (DYHKIIUU

27 | Jlorapupmuueckue GyHKIMN

28 | Tpuronomerpuueckue GyHKIUH

29 | OyHKIMM U UX CBOICTBA, M UX IpauKH
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CrenenHble, MOKa3aTeNbHbIE, JOrapupMUUEcKue (QyHKINU

31 | Tpuronomerpuueckue GyHKINN

32 | Muororpannuku. [Ipuzma. Kyo

33 | IMupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamua. Terpasap

34 | IlpeacraBieHue o NpaBUIbHBIX MHOTOIPaHHUKAX

35 | IIpusma. Ky6

36 | Ilupammuna. [IpaBuiabHBIE MHOTOTPAHHUKI

37 | Tena u MOBEPXHOCTH BpAILICHUS

38 | IlocnenosarenbHocTU. CIOCOOBI 331aHUS M CBOMCTBA YMCIIOBBIX IIOC/IE0BATENBHOCTEN

39 | IlpousBonHas. IlonsaTre o mpon3BoaHON GYHKINH, €€ TeOMETPUUYECKUM U PU3HUECKUI CMBICIT.

40 [TpumeHeHre MPON3BOIHON MEPBOTO U BTOPOTO MOPSAKA K UCCIEAOBAHHUIO (PYHKIIUU U TIOCTPO-
SHUIO TpaduKa.

41 | Tena BpalieHus

1 IIpon3Bo/iHbIE OCHOBHBIX 3J€MEHTapHbIX (yHKUMN. [Ipon3BoIHBIE CYyMMBI, Pa3HOCTH, NPOU3-
BEJICHUS, YACTHOT'O

43 | IlepBooOpazHas 1 HHTErpaj

" [IpuMeHeHne onpeneaeHHOro UHTErpaia JUisl HaXO0KICHHs ILIOMAAN KPUBOJIMHENHONW Tpare-
012071

45 | O6vem MHOTrOrpaHHuKoB. O0BeM Ten BpamieHus. [logobue Ten

46 | PanmoHasbHBIE, HPpAIIMOHATIEHBIC YPABHEHUS

47 | Iloka3zarenpHble U JJIOTapU(PMUUECKHE YPaBHEHUS

48 | TpuroHoMeTpu4eCKre YpaBHEHUS

49 | CucteMbl NOKa3aTeIbHBIX U TPUTOHOMETPUYECKUX YPaBHEHUH

50 | PanuonanbHbIe, HppallMOHAIbHBIE HEPABEHCTBA

51 | Iloka3arenbHble U TPUTOHOMETPUUECKUE HEPABEHCTBA

52 | PaunoHanbHble, UppalMOHATIBHBIC HEPABEHCTBA

53 | Iloka3arenbHBIC HEPAaBEHCTBA

54 | JlorapupmMuueckrue HepaBeHCTBA

55 | Jlorapupmuueckue ypaBHEHHUs

56 | Mcmonk3oBaHue CBOWCTB U Tpa@uKoB (DYHKIMN TIPH PEIICHUH YPaBHEHUI 1 HEPABEHCTB

57 | Meton uHTEpBAJIOB

58 | Tpuronomerprueckue ypaBHEHHs 1 HEPaBEHCTBA

59 | Merojpl perieHus MoKazaTelbHO-T0rapu(PpMUIECKIX YPAaBHEHUH U UX CUCTEM

60 | MeTo/plI perieHus MoKa3aTebHO-I0rapu(PMHUUECKUX HEPABEHCTB M UX CUCTEM
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OnucaHue wkana OUCHUBAHUA

Nuankaropsl HEY/10BJIETBOPH-
YI0BJIETBOPHUTEIbHO X0po110 OTJIMYHO
KOMIIeTeHHH TeJIbHO
N VYpoBeHb 3HaHMIT B YpoBeHb 3HaHUM
YpoBeHb 3HAHUI
MuHUMAaIIBHO 10TTY- o0BemMe, COOTBET- B 00BEME, COOT-
1 HIDKE MUTHMAITb- CTUMBIN YPOBEHb 3HA e YIO
0JIHOTA 3HA- o - | cTByIOLIEM IpOrpaM- | BETCTB eM
. HBIX TPeOOBaHMIA. . yp YIOIIEM IPOTP Hl
HUI Hull. Jlomymeno MHO- | Me moAroToBku. Jlo- porpaMMme moJ-
Nmenu mecto rpy-
r'0 HerpyObIX OUIMOKH. | MYIIEHO HECKOJIBKO TOTOBKH, 0€3
Oble OLINOKH.
HErpyObIX OMMOOK OIINOOK.
[IponemoncTpu-
[IponemoHcTpHrpoBa- OBaHbI BCE OC-
IIponemoHcTpupoBa- e Thup p
[Tpu pemennn HBI BCE OCHOBHBIE HOBHbBIE YMEHUSI,
HBbI OCHOBHBIE YMe-
CTaHJIapPTHBIX 3a- yMeHus. Pemiensl Bce | pereHsl Bce oc-
Husl. PereHsl TUmo-
Ja4q HE TIPOJACMOH- OCHOBHBIE 33/1a4H C HOBHBIE 33/1a4H C
Hannuue yme- BbIC 33J1a4M C HETPY-
N CTPUPOBAHEI OC- HerpyObIMM OLIMOKa- | OTHCIBHBIMH HE-
HUI OBIMU OIITHOKAMH.
HOBHBIC YMEHHS. MU. BBINIONHEHBI BCE | CYIIECTBEHHBIM
BeltonHeHs! Bee 3a-
Nmenu mecto Tpy- 3aJlaHusl, B TIOJTHOM HEJ0YETaMH, BbI-
JaHUS HO HE B IOJI-
Oble OLITNOKH. o0BemMe, HO HEKOTO- MIOJIHEHBI BCE 3a-
HOM 00beMe.
pBIE C HET0UETaMH. JaHVS B TIOJTHOM
o0beMe.
CdopmupoBaHHOCTD
CdopmrpoBaHHOCTh bopmup CdopmupoBan-
KOMIIETEHIINH B 11€-
KOMIIETEHIIMH COOT- HOCTb KOMIIETEH-
Kommerenmus B JIOM COOTBETCTBYET
. BETCTBYET MUHU- [IUU TIOJTHOCTHIO
MIOJTHOW Mepe He TpeOOBaHUSIM, HO €CTh
MaJIbHBIM TPeOOBaHU- COOTBETCTBYET
copmupoBaHa. Heno4eThl. Mimero-
sim. IMerormuxcst 3Ha- . TpeOOBAHUSIM.
Nwmerommuxcst 3Ha- . . IIMXCs 3HaHUH, yMme-
. . HUH, YMEHUI1, HaBbI- . Nwmerormmxcst
Xapakrepu- HUH, YMEHUH, HUH, HABBIKOB U MO- . .
KOB B II€JIOM JIOCTa- 3HAHWUU, YMEHUH,
cTuKa cdop- HAaBBIKOB HEJIOCTA- TUBAIIUU B I[EJIOM JI0-
TOYHO JIJISl peIIeHHUS HABBIKOB U MOTH-
MHPOBAHHOCTH | TOYHO JUIA perie- CTaTOYHO JUIS perie- .
MPAKTHIECKHX (TIpo- BaIlUU B TIOJTHOM
KOMIIETEHIHN | HUS IPAKTUYECKUX HUS TPAKTHYECKUX
(beccroHaIbHBIX) 3a- Mepe I0CTaTOYHO
(mpodeccuonanb- (mpodeccnoHaATBHBIX )
Jad, Ho TpeOyercs JUIS pelleHus
HBIX) 3a7a4. Tpe- 3aja4, HO TpebyeTcs
JOTIONTHUTENbHASI CIIOKHBIX MPaK-
OyeTcs HOBTOPHOE JIOTIOJIHUTENbHAs
MpakTUKa 1o 00Jib- TUYECKHX (TIpO-
o0yueHue MPAKTHKA IO HEKOTO-
[IMHCTBY TPaKTHYe- (beccroHabHBIX )
pBIM IIpoheccuoHab-
CKHX 3aJ1ad. 3ajay.
HBIM 33]1a9aM.
YpoBennb
copMupoBaH- . . .
(bopmup Huskuit Hwuxe cpennero Cpennmii Beicokuit
HOCTH KOMIIe-
TEeHIHI
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