[TPOI'PAMMA YUYEBHOM JUCLIMITJIMHBI

MaremaTtuka

2021r.



Paccmotpeno u onobpeHo Ha 3acenaHuu
MpeIMETHO-1IUKIIOBOH KOMHCCHH
061eo06pa3oBaTeTLHBIX UCIMILINH
Iporoxon Ne_ 7

OT K JC»  25° 2021 r.

IIpeacenarens
H.IO.Enmusapeesa

Ilporpamma yueGHON IMCLMIUIMHEI pa3spaboTaHa ¢ Y4eTOM MpOrpamMMbl
obmieobpazoBarebHOM y4eOHOH JACTIMTLIIMHEL MaTtemaTHKa LA
npodeccroHalbHEIX 06pazoBaTenbHEIX opranusaruii, Mocksa 2015 roj.

Opraunuszauus-paspadorank: I'ocynapcrsenHoe GrOIKeTHOE IPOdhECCHOHATEHOR

obpasosarensHoe yupexnenue Mpkyrtckoii o6nactu [Ipodeccronansaoe yammmie
Ne 48 . ITopropHsrii.

PaspaGorumk: AreesaI'.A., npenogasarens Matematikn [BIIOY ITV Ne 48
1. [ToxropHsrii.



COIAEPXAHHUE

. OBIIIASI XAPAKHMEPUCTHUKA ITPOI'PAMMBI YYEBHOM
JUCIHUAIIIIMHBI <sMATEMATHUKA»

CTPYKTYPA U COJAEP)KAHUE YYEFHOMN TUCHUIIINHBI

. YCJOBHUSI PEAJIM3ALIMA NPOTPAMMBI YYEBHOI
JUCHUIINHDBI

. KOHTPO/Ib M OLEHKA PE3YJbTATOB OCBOEHHA
YYEBHOU JUCIIUITJIMHBI

cTp.

10

19

20



1. OBHIASI XAPAKTEPUCTKA TIPOI'PAMMBbBI YYEBHOM
JUCHUIIJIMHBI <MATEMATHUKA»

1.1. O6aacTb NpUMeHEHUS MPOTrPaAMMBI

[Mporpamma ydeOHOW IUCHMIUIMHBI «MaTeMaTHKa» SBISETCS YacThl0  MPOTPaMMBI
35.01.01.- MacrTep mo JileCHOMY XO3SIiCTBY, BXOJSIIAasi B COCTaB YKPYIMHEHHOW TPYIIIBI
npodeccuii 35.00.00 «Cesibckoe, j1ecHOe U PbIOHOE XO035IIiCTBO» U Pa3pabOTaHHON C y4EeTOM
nporpaMMbl  oOmieoOpa3oBarenbHOM — ydeOHOM — avcuuIUiMHBI — «Marematuka» i
podeccnoHaTEHBIX 00pa3oBaTeIbHBIX opranu3anuid, Mocksa 2015 ro.

1.2. MecTto AMCHUIUIMHBI B CTPYKType 00pa3oBaTelbHOH MpPOrpamMmbl. yueOHas
JMCIUILTHHA «MaremaTrka» U3y4aercs B 001meo0pa3zoBaTeIbLHOM IIMKJIe
yuebnoro miana OIIOII CIIO wna ©Ga3e OCHOBHOrO oOmero oOpa3oBaHUA C

noJiydeHueM cpennero ooiero oopasosanus (ITTIKPC).

1.3. Henu u 3224 JMCUMIIMHBI - TPEOOBAHHS K Pe3yJbTAaTaM OCBOEHUS U CUUINIHHBI:

Conepxanue  mporpamMMbl  «MaTemaTuka»  HampaBJIeHO  Ha  JIOCTHDKCHUE
CIEAYIONIUX IeJIel:

J oOecrneyeHus c(hOpMHPOBAHHOCTH npeICcTaBIeHUN 0 COLIMABHBIX,
KYJIbTYPHBIX U HCTOPHYECKHUX (DAKTOPAX CTAHOBJICHUS MaTEMAaTUKH,

. oOecrneyeHus c(hOpMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO
A MaTEMAaTUYECKOT0 MBIIIICHHS,

. obecrieueHrst  CHOPMUPOBAHHOCTH  YMEHUW  TNPUMEHSTh  TOJYYCHHBIC
3HAHUS P PEUICHUN PA3IUYHbBIX 3a7a4;

J obecrieueHrss C(HOPMHPOBAHHOCTH  TPEACTABICHUH O MaTeMaTHKEe Kak
4acTu 00I11eUeI0BEUECKOI KYJIbTYPBHI, YHUBEPCAIBHOM SI3BIKE HaAYKH,
MO3BOJISIOIIEM OMKCHIBATh U U3Y4aTh pPeajbHbIE MPOLECCHI U SIBJICHUSI.

OcBocHue coJiepKaHus yueOHOU JMCHMITIMHBI «Marematuka»

obecreunBaeT JOCTHKEHHE 00YIAIOIIUMUCS CIEIYIONIUX Pe3yabmamos:.

JIMYHOCTHBIX.

J c(hopMUPOBAHHOCTH MIpEICTaBICHUI 0 MaTeMaTHKe KakK
VHUBEPCATHbHOM  sI3BIKE HAyKH, CpPEACTBE MOJICIUPOBAHMS SBJICHWW ©  IPOLIECCOB,

00 uaessx ¥ MeToaax MaTEMATHKH,

. MMOHUMaHHE 3HAYUMOCTH MaTeMaTHKHU TUTST Hay4YHO-TEXHHUYECKOTO
nporpecca, chOpMHUPOBAHHOCTh  OTHONICHWS K  MaTeMaTHKe KaKk K  YacTu
o0111e4enIoBeuecKon KYJIbTYpBI yepes 3HAKOMCTBO c ucTopuein pa3BUTHS

MaTEMAaTHUKH, SBOJIIOIHECH MaTeMaTHIECKUX UJIEH,
J pa3BUTHE JIOTHYECKOT'O MBIIIICHUS, MPOCTPAHCTBEHHOTO

BOOOpakeHus, AITOPUTMHUYECKOMN KYJIBTYpBI, KPUTUYHOCTH MBIIIICHHUS Ha



ypOBHE,  HEOOXOoAMMOM g  Oyaymied  mpodecCHOHANbHOW  AEATENbHOCTH, IS
MPOJIOIKEHHS 00pa30BaHus M caMO0Opa30BaHMUS,

. OBJIaJICHUE MaTeMaTH4YeCKUMHU 3HaHUSAMU u YMEHUSIMH,
HEO0OXO0IMMBIMH B MOBCEIHEBHOM YKU3HU, TUTSE OCBOCHHUS CMEKHBIX
€CTECTBCHHOHAYYHBIX JUCHUIUIMH W  JUCHUIIIMH  NpoEecCHOHAIbHOTO  IUKIA, I
TTOJTYICHUS 00pazoBaHus B o0acTsx, HE TPEOYIOIIHX yrayOJeHHON
MaTeMaTHUYeCKOU MOATOTOBKH;

] TOTOBHOCTH u CIIOCOOHOCTD K  oOpa3oBaHHUIO, B TOM YHCIIe
caM0ooOpa3oBaHHWIO, Ha TMPOTSHKEHUHM  BCEH  JKU3HU; CO3HATEIBHOE  OTHOIICHHE K
HEMPEPBIBHOMY  00pa30BaHWI0  KaK  YCIOBUIO  YCIENIHOW  TPO(EeCCHOHANBHOW U
00I1IeCTBEHHON AEATEIBHOCTH,

. TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITENIBHOWM,  TBOPUECKOW U
OTBETCTBEHHOMU JESATEIbHOCTH;

. TOTOBHOCTH K KOJIJIEKTUBHOM paborte, COTPYIHHUYECTBY co
CBEPCTHUKAMH B o0pa3oBaTenbHO, 0OIIIECTBEHHO II0JIE3HOH, y4eOHO-
HCCIIEZIOBATENLCKOM, MPOSKTHON U APYTUX BUJAX ACITEIHHOCTH;

. OTHOIIEHHE K Npo(decCHOHaIbHOW  JESITeTbHOCTH KAk  BO3MOYKHOCTH
yyacTus B perieHuu JUYHBIX, 0OI1IECTBEHHBIX, rOCy/1apCTBEHHBIX,

00IIIeHAIIMOHATBLHBIX MTPOOJIEM;

MeTanpeAMeTHbIX:

. B yMEHHE  CAMOCTOSITEIBHO  ONpPENENATh  LEIH  JACATEIbHOCTH U
COCTaBJIATh IIJIaHBI JIeATENbHOCTH; CaMOCTOSITEIBHO OCYLIECTBIIATH,
KOHTPOJIMPOBATh u KOpPPEKTUPOBATh JeSTEIbHOCTD, HCIIOJIb30BaTh BCE

BO3MOJKHBIE  PECypChl I JOCTHKEHHUS  IIOCTaBICHHBIX LEJed U pealn3anuu
TUTAHOB JIETENIbHOCTH; BEIOUPATDh yCIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYALIUsX;

[ ] yMEHHE TMPOJYKTUBHO OOWATbcs MW B3aUMOJCWCTBOBATH B  Ipoliecce
COBMECTHOM NESITEILHOCTH, YUUTHIBATH NO3ULIUU OpYrux YYaCTHUKOB
JesITebHOCTH, A3(PPEKTUBHO pa3periaTb KOHPIUKTHI;

[ ] BJIaJICHUE HaBbIKaMU II03HABaTEJIBHOM, y4eOHO-UCClIe10BATEIbCKON
U TPOEKTHOM  JeATeNbHOCTH, HaBBIKAMU  pa3pelleHus podjeM; CHOCOOHOCTh U
FOTOBHOCTb K  CAMOCTOATEIBHOMY  IIOMCKY  METOJOB  PEIICHHMS  NPAKTUYECKUX
3aja4, IPUMEHECHHIO Pa3JIMYHbIX METOIOB ITI03HAHUS,

[ ] FOTOBHOCTH U CHOCOOHOCTh K  CaMOCTOSTENbHONM  MHGOPMAIMOHHO-
IIO3HABATEJIbHONW  JEATENIbHOCTH, BKJIIOYas yMEHHE OPHEHTHUPOBATHCS B Pa3IU4HbBIX
MCTOYHUKAX nH(pOpMaIH, KPUTHUYECKH OIICHUBATh u HUHTEPIPETUPOBATH
MH(pOpMaLMIO, OJy4aeMYI0 U3 PAa3JINYHBIX HCTOYHUKOB;

[ ] BJIa/ICHUE SI3BIKOBBIMU CPEICTBAMM - YMEHHUE SICHO, JIOTUYHO M TOYHO

H3j1ararb CBOXO TOYKY 3pCHHU S, UCII0JIb30BATh aJJCKBATHHIC SA3bIKOBBLIC CPEACTBA,



] BJIQJICHME  HAaBBIKAMHM  [IO3HABAaTENbHOW  pedIEKCUH  KaKk  OCO3HAHUSA
COBEpLIAEMBIX  JCHUCTBUM M MBICIUTENBHBIX  IPOLECCOB, HUX  pe3yJabTaroB U
OCHOBaHUM, TpaHUL] CBOETO 3HAHUA M HE3HAHUs, HOBBIX [I03HABATEIbHBIX 3a7ad U
CPEJICTB UX JIOCTUKEHUS,

[ ] LEJIeYCTPEMIIEHHOCTh B MOUCKAX u MPUHATHA peuieHui,
CO00PA3UTENHHOCTD u WHTYHILIMS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
MPEICTABJICHHUH; CIOCOOHOCTh BOCIIPUHUMATH KPAaCOTY M TAPMOHUIO MHPA;

NpeaMeTHbIX:

. c(hopMUPOBAaHHOCTH MPEACTABICHUI 0 MaTeMaTHKe Kak 4acTu
MHpPOBOM  KYJIBTYpbl M O MECT€ MATEMAaTUKH B COBPEMEHHOW IMBWJIM3ALMH, O
croco0ax onucaHusi Ha MaTEMAaTUYECKOM SI3bIKE SIBJICHUI peagbHOTO MUpAa,

. c(OPMUPOBAHHOCTh  TPEJACTABICHUH O  MaTeMaTUYEeCKHX  TMOHSTHSIX
KaKk O  Ba&XHEHIIMX  MATeMaTUYECKUX  MOJCISX,  IO3BOJSIOIMIMX  ONHMCBHIBATH U
M3y4aThb pa3Hble MPOLECCHI u SIBJICHUS, IIOHUMAaHUe BO3MOXHOCTH
AKCUOMATHUYECKOT0 MOCTPOCHUS MATEMATUUYECKUX TEOPUH;

. BJIAJICHUE MeTOJaMu JI0Ka3aTeIbCTB u aITOPUTMOB pelieHus,
YyMEHUE  HUX  [PUMEHATh,  NPOBOAUTH  JOKa3aTelIbHbIE  PAcCyKJIEHUs B  XOJe
pelieHus 3aaay;

. BIIQJICHUE  CTAaHJAPTHBIMH  TNPUEMAMHU  pEHIEHUS  pPAlUOHAIBHBIX U
HMppalMOHAJIbHBIX, MOKa3aTeIbHBIX, CTETEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUH UM  HEPABEHCTB, UX CHCTEM; HCIOJHb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMM, B TOM 4YHCJIE JJIsI TOWCKAa TMYTH PEHEHUS W WUIIOCTPAUUd PEIIeHUs
YpPaBHEHUH U HEPABEHCTB,;

. c(OpMHPOBAHHOCTD MPEJICTABICHUI 00 OCHOBHBIX MTOHSITUAX
MaTeMaTUYECKOTO aHajiu3a U UX CBOMCTBAX, BIAJACHUE YMEHUEM XapaKTEpU30BaATh MOBEIACHUE
GbyHKIHH, HCIOJIb30BAHUE MOJTYYEHHBIX 3HAaHUUN TS ONMCAHUSA u
aHaJlM3a peajbHbIX 3aBUCUMOCTEN;

. BJIAJICHUE OCHOBHBIMH TOHATHUSAMU O IUIOCKUX UM  INPOCTPAHCTBEHHBIX
reoMeTpuyeckux  (urypax, HX OCHOBHBIX CBOHCTBaX; C(OPMUPOBAHHOCTh YMEHUS
pacno3HaBaThb Ha  4YepTekax, MOJENSIX W B  peaJlbHOM MHUPE TIE€OMETPUYECKUE
burypbl; OpUMEHEHHE M3YYCHHBIX CBOMCTB TreoMeTpuuyeckux ¢uryp u  dopmyi
JUISL peIIEHUs TEOMETPUYECKHX 33]1a4 U 33Ja4 C MPAKTUYECKUM COJIEPKAHUEM ;

. chopMUPOBAHHOCTh  TPEJACTABJICHMA O  Tporeccax ©W  SBJICHHSX,
MMEIOIUX  BEPOATHOCTHBIM  XapakTep, O  CTaTUCTUYECKUX  3aKOHOMEPHOCTSAX B
pearbHOM MHpe, OO0 OCHOBHBIX TMOHATHUSX DJIEMEHTAPHOW TEOPHUU  BEPOATHOCTEH;
YVMEHHH  HAXOJWTh W  OICHUBATh  BEPOATHOCTH  HACTYIUICHUS  COOBITHI B
MPOCTEUIINX MPAKTUYECKUX CHUTYAllMX W  OCHOBHBIE XapAaKTEPUCTHKH  CIIyYaWHBIX

BEJIMYHH;
B mnpouecce ocBoeHHS AMCHUIUIMHBI Y OOyYaroImUXcs JOJDKHBI (popMupoBaThCcs 00IIMe
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KOMIICTCHIIMU U JIMYHOCTHBIC pCSyJIBTaTLI:

* OK 1. [loHumMaTh CyIIHOCTh M COLMAIBHYIO 3HAYMMOCTh Oyaymieil mpodeccun,
MPOSIBIIATh K HEW YCTOWYMBBIN UHTEPEC.

* OK 2. OpranuzoBbIBaTb COOCTBEHHYIO JI€ATEIBHOCTh, UCXOMAS U3 LM U CHOCOOOB eé
JOCTHKEHUS, ONIPEEIEHHBIX PYKOBOJUTEIIEM.

e OK 3. AnaymsupoBaTh paboOuyi0 CHUTYaIUIO, OCYIIECTBJISITH TEKYIIMH W HTOTOBBIN
KOHTpPOJb, OLEHKY U KOPPEKIHIO COOCTBEHHOW MESITeNbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOCH paObOTHI.

* OK 4. OcymectBuith mnouck uHPOpMaLUK, HEOOXOAUMON ISl 3PPEKTUBHOTO
BBIIIOJTHEHUS TPOPECCUOHAIBHBIX 3a]1ad.

* OK 5. Hcnonp3oBaTh HMHPOPMALMOHHO-KOMMYHHUKALIMOHHBIE  TEXHOJOTHH B
poeCCUOHAIIBHON e TEIbHOCTH.

* OK 6. Padorats B komanze, 3h(HeKTUBHO OOMIAThCA C KOJUIETaMH, PYKOBOJCTBOM,
KJIMEHTaMH.

* OK 7. OpranuzoBaTb COOCTBEHHYIO AEATEIBHOCTb C COONIOICHUEM TPeOOBaHHM OXpaHbI
TPyZa ¥ 9KOJIOTMYECKOH 0e30MacHOCTH.

* OK 8. Hcronp3oBaThb BOMHCKYIO OOS3aHHOCTb, B TOM YHCIE€ C IPUMEHEHHEM
NOJIYYSHHBIX MPO(ECCHOHANBHBIX 3HAHUH (U1 FOHOIIEH).



JIngHOCTHBIE pe3ybTaThI
pea3aliy IPOrpaMMbl BOCIIUTAHHS
(IeCKpHIITOPSI)

Kon
JINIHOCTHBIX
pe3yIbpTaToB
peanu3anuu
MIPOrpaMMBbl
BOCITUTAHUS

OCO3H3.IOIJ.IPII>1 ce0s rpaKIaHUHOM U 3allTUTHUKOM BEJIIMKOM CTPaHbI

JP1

[IposiBnsitOIIMK AKTUBHYIO TPAXKJAHCKYIO MO3UIIMIO, JIEMOHCTPUPYIOLIUNA MPHUBEPKEHHOCTH
MPUHIIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBHITOCTH, SKOHOMUYECKH aKTUBHBIN U y4aCTBYIOIIUN
B CTYICHYECKOM M TEPPUTOPHAILHOM CaMOYIMpaBICHWH, B TOM YHCJIE Ha YCIOBHSX
TO0OpPOBOJIBYUECTBA, TMPOJAYKTUBHO B3aUMOJCHCTBYIOIIMM H YYaCTBYIOIIMH B JCATEIBHOCTH
0OIIIECTBEHHBIX OpraHU3allui

JIP 2

CoOmromaronuii  HOPMBI  TIPABOTIOPSAKA, CISAYIOIIMK HcalaM TPaXKIaHCKOTO OOIIecTBa,
obecrieuennss 6e30MacHOCTH, TpaB U cBoOOa rpaxknaH Poccun. JIOSIbHBIM K yCTaHOBKaM H
MPOSIBJICHUSIM TIPEJICTABUTENICH CYOKYJIBTYpP, OTJIMYAIOMIUNA WX OT TPYII C JECTPYKTHUBHBIM H
J€BUAHTHBIM IIOBEJCHHUEM. J[EMOHCTPUPYIOIUN HENPUATHE U MPEIyNPEKTAONUNA COLHUATIBHO
OIMACHOE MOBEIACHHNE OKPYKAIOIIUX

JIP 3

[IposBisromnid U JEMOHCTPUPYIOIIMM YBaXEHHE K JIIOIAM TPYyAa, OCO3HAIOIIHUNM ILIEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmmiics K (OPMHUPOBAHHIO B CETEBOW cpele JIMYHOCTHO U
po¢ecCHOHATBHOT0 KOHCTPYKTUBHOTO «IIM(POBOTO Cliea»

JIP 4

JIEMOHCTPUPYIOIIUI NPUBEPKEHHOCTh K POJHOM KYJIbTYpE, UCTOPUYECKON MaMSATU Ha OCHOBE
mo6Bu k PoauHe, ponHOMY Hapoay, MajoW pOAWHE, MPHUHATHUIO TPATUIMOHHBIX IIEHHOCTEH
MHOT'OHAIIMOHAJILHOr0 Hapoa Poccun

JIP 5

HpOﬂBJ’IHIOH_II/Iﬁ YBAXKCHUC K JHOOAM CTApIICro IOKOJCHUA W TOTOBHOCTb K YYaCTHIO B
COIIMATbHOM MNOAACPIKKE U BOJIOHTCPCKUX JABUKCHUAX

JIP 6

OCOBHaIOH_II/Iﬁ NPUOPUTETHYKD IECHHOCTb JIMYHOCTH YECJIOBCKA, YBa)KaIOH_II/Iﬁ COGCTBGHHYIO u
JYXKYI0 YHUKAJIBHOCTDH B PA3JIMYHBIX CUTYyAllUAX, BO BCCX (bopMax n BUAax ACATCIbHOCTH.

JP7

[IposBrsaomuii W  JEMOHCTPUPYIOIIMM  yBaX€HHE K  MPEACTABUTEISM  Pa3IMYHBIX
STHOKYJIBTYPHBIX, COLIMAJIbHBIX, KOH(ECCHOHANBHBIX U UHBIX Trpynn. CoONpUYACTHBIA K
COXPAaHEHHUIO, TMPEYMHOXEHHUI0O M TPAHCIALUMU KYJIbTYPHBIX TpaAuLUd W  LEHHOCTeH
MHOTOHAIIMOHAIBHOTO POCCUIICKOT0 rocy1apcTBa

JIP 8

Colmromaromuii ¥ MpomaraHIupyOIMHK TpaBuja 3J0pOBOTO W 0€30MacHOTO 00pasza >KH3HH,
CIOPTa; TPEAYNPESKIAINNA MO0 TPEOI0JICBAONINI 3aBHCUMOCTH OT aJKOToJisi, Tabaka,
IICUXOAKTHUBHBIX BCHICCTB, a3apTHBIX HUIp u T.A. COXpaHSII-OHII/Iﬁ NICUXOJIOTHYCCKYIO
YCTOfIqHBOCTI) B CUTYaTHBHO CJIOXXHBIX WJIM CTPCMHUTCIIbHO MCHATIOMINUXCA CUTyalluAX

JP9

3a00TAIUACS O 3allUTe OKPYXAlouled Cpelibl, COOCTBEHHOM M 4y>KOW 0€30MacHOCTH, B TOM
qriciie UPpoBOi

JIP 10

[IposiBisromnii yBa)K€HHE K 3CTETUYECKUM LIEHHOCTSIM, O0JIajatoliMii OCHOBAMHU ACTETUYECKOU
KYJIBTYpbI

JIP 11

[IprHUMarOnMi ceMelHble LIEHHOCTH, TOTOBBIA K CO3JAHUI0 CEMbU W BOCIMUTAHUIO JIETEW;
JEMOHCTPUPYIOLIUIM HENPUATHE HACUIIUSA B CEMbE, YXOJa OT POAUTEIBCKOM OTBETCTBEHHOCTH,
0TKa3a OT OTHONICHH CO CBOUMHU JIETbMU M UX (PUHAHCOBOTO COJIEP>KaHUs

JIP 12

JInuHOCTHBIE Pe3yabTAThl
peanu3aluu NporpaMMbl BOCIIUTAHNS,
onpeje/IeHHbIe 0TPACIEBLIMHE TPEGOBAHNUSIMH K JETOBBIM KAYeCTBAM JHIHOCTH

JleMOHCTpUPYIOIINN TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMU JIFOJIbMU, JOCTUTaTh B
HEM B3aUMOINOHMUMAaHUS, HAXOJWUTh OOIIME WEeNH U COTPYAHHYATh I HMX JOCTHXKEHUS B
podeccoHaNbHOM e TeIbHOCTH

JIP 13

[IposiBnsitomniA  CO3HATENIHPHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KakK YCJIOBUIO
yCHENrHOM mpohecCHoHaIbHON M 00IIECTBEHHOM IEeATeIbHOCTH

JIP 14

[IposiBrsiomuii  rpa’kJaHCKO€ OTHOIIEHHE K TNpOoPEeCcCHOHATbHOW JAEITEIbHOCTH Kak K
BO3MOKHOCTH  JIMYHOTO  y4acTHUs B  PEHICHWH  OOIIECTBEHHBIX, TOCYIApCTBEHHBIX,
oO0IIeHAIMOHAIBHBIX MPOOIJIEM

JIP 15

[TprHUMAarONIMii OCHOBBI 3KOJIOTUYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO

JIP 16




SKOJIOTUYECKOTO  MBIIUICHUS, NPUMEHSIOMUNA ONbIT  3KOJOTMYECKH OpPUEHTUPOBAHHOU
pedIIeKCUBHO-OIICHOYHOH U TMPAKTUYECKOW JESITeTbHOCTH B JKM3HEHHBIX CHTYalMsIX U
podecCHOHANBLHON e TeNIbHOCTH

[TposiBisttomuii IEHHOCTHOE OTHOIIEHHE K KYJIbTYPE M UCKYCCTBY, K KyJIbTYpe peuu U KyabType | JIP 17
MOBEJICHUS, K KpacoTe U TapMOHHUHU

1.4. PexkomeHnayemoe KOJIMYECTBO 4YacOB HAa OCBOEHHE INPOrpaMMbl
AUCIHUIJIHHBI:
MaKcHManbHas yueOHas Harpy3ka 428 yacoB, B TOM 4YHCIIE
oOs13aTenpHas ayquTopHas yueOHast Harpy3ka oOydwatrolierocs 285 4acos,
caMocTosITeNIbHast paboTa oOyyvaromierocsi 143 yaca.




2. CTPYKTYPA U COJEPXKAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM TMCHUIJIMHBI M BUJbI YUeOHOii padoThl

Bupa yueOHOI# padoThI

Oovem uacos

MakcumaibHas yueOHast Harpyska (Bcero) 428
O0s3aTe/IbHasI ayAUTOPHAsi yueOHasi Harpy3ka (Bcero) 285
IlpakTHyecKue 3aHATHS 152
B Tom umncie:
KoHnTposbHbie paboThl 19
[IpakTuueckue 3aganus npoheCcCUOHATBLHON HANPaBJICHHOCTH 40
CamocTosiTeIbHASI padoTa o0yuaromerocst (Bcero) 143

B TOM YUCJIC:

penieHue  3ajay, YHOPaXXHEHUM, TPEHAXKEPOB, HCCIIECIOBAHUE
byHKIM, nocTpoeHue rpaduKoB MpakTHUecKas padoTa

[loaroroBka cripaBOYHOM TabJIUIIbI, KOHCIEKTUPOBAHHUE,
IMOATrOTOBKA COOOIIEHNH, HAITMCAHUE COUMHEHNH, COCTABJICHUE
MCTOPUYECKOM CIPABKHU

MOATOTOBKA pedepaTa

HudbdepennmpoBannblii 3a4€T B opMe KOHTPOJIHHOM pabOTHI.

Hmoecosas ammecmayusl 6 ¢0pM€ IK3AMEHA
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2.2. TemaTuueckuii mjiaH u coaep:kanue yueoHoii nucunmianusl MATEMATUKA:
anreOpa ¥ Hayajla MaTeMaTHIECKOTO0 aHalIN3a; TeOMETPUS

HaumenoBanmne Conepikanne y4e0HOr0 MaTepuasa, KOHTPOJIbHbIE H NMPAKTHYECKHe Pad0ThbI, CAMOCTOSAITEbHAs PadoTa O0bem JIP, OK YpoBenn
pa3sjesioB H TeM olyyarommxes. 4acoB OCBOEHHSsI
1 2 4 5
Beenenne MaremaTika B HayKe, TEXHHKE, SKOHOMHKE, HH)OPMAIIMOHHBIX TEXHOIOTHSIX H MPAKTUICCKON IeSTEIbHOCTH. 2/1 OK1
Llenu u 3a1aun U3y4eHHsI MaTeMaTUKU Hpu ocBoeHuu npodeccuii CITIO 3 JIP 2 2
CaMocTosiTe/IbHAs paboTa 00yyaromuxcs: JIP 15
MUHHI COYMHEHHE KMATEMaTHKa U 51» 1
Tema 1. Conep:kaHue y4eOHOr0 MaTepuaja: 12/6 OK 2, JIP 14
PasBuTHE MOHATHS O 18
qucre. 1. | Uenvbie n pauponansHele uncia. . JlelicTBUTEBHBIEC THCTA. 2 1
2. | TlpakTiyeckas paboTa «ApudMeTHIECKHe IeHCTBHS Hal YMCIaMm». 3a1a4u po(ecCHOHATBHONR 2 2
HaIpaBJICHHOCTH
3. | Ipubmmxénnbie BpraucieHus. CTaHaapTHast 3aIKCh YKCIIA. 2 2
4. | Ilpaxkmiueckas pabora «HaxoxneHne MDNOMKEHHBIX 3HAYCHHI BETHYAH U IOTPELIHOCTER 2 2
BBIYMCIIEHHIY. 3a1aun pOeCcCHOHAIILHOM HAIPABJIEHHOCTH .
5. | KomruiekcHble uncna. 1 2
6. | Ipakruueckas padora Ne3 «KoMILUIeKCHbIE YHCIIA U CHCTBHSI HAJl HUIMH 2
7. | Konrposabnasi padora Ne 1 «PazBuTHE NOHATHS 0 YHCJIE». 1
CaMocTosiTe/IbHasi pad0oTa 00yYalOIUXCH :, 6
Pedepar : «ITpubmnkéHuble BbrauceHus. [IponenTs» 4
Coobuienue : «Yucio [TH». 2
Tema 2. Conep:xkaHue y4eGHOro MaTepualia 30/15 OK 4,JIP 14
KopHu, crenexu u 45
JorapuQMeI. 1. | KopHu HaTypajabHO#l CTENEHU U3 YUCiIA U UX CBOMCTBA. CTEMEeHH C DALIMOHAIBHBIMU [I0KA3ATESIMH, HX 3 2
cBoiictBa. CTeleH: ¢ AeHCTBUTENIbHBIMU MOKa3aTessMu. Ceolicmea cmeneHu ¢ elcmeumenbHolM
nokasamenem.
2. | OcHOBHOE NOrapup)MHYECKOE TOKAECTBO. JlecATHIHbIE U HATYpaIbHBIE JTorapudmsl. [Ipasuia 3 2
JieiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBaHHIO.
3. | Ilpeo6pa3oBanue palioHATbHBIX, HPPAIMOHATBHBIX CTEMEHHBIX, OKA3aTEIbHBIX 1 2
4

Jorapu(pMHUUCCKUX BBIPaXKCHHUIH.
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IIpakTHyecKue 3aHATHUS.
Brruncnenue u cpaBHeHne KopHei ITpeoOpa3oBaHie BRIPAKEHHI, COICPKAIIMX PaIHKAIIBI
Perenne nppanoHanbHbIX ypaBHEHUIH

. HaxoxieHne 3Ha9eHni cTeneHell ¢ panoHanbHBIME T0Ka3aTensMu. CpaBHEHHE CTEIeHeH.
IpeoGpa3oBaHus BHIPAKEHHH, COEPIKAIINX CTEHICHH.

Pemnrenne mokasaTenbHBIX ypaBHEHHI.
Pemnrenye mokasaTenbHBIX HEPABEHCTB
[TpumeHeHne CBOHCTB 0rapu(hmMoB.
IMepexon oT 01HOrO OCHOBaHMS K pyromy. Beraucienne u cpaBHeHne gorapugpmon
JlorapndmMupoBaHne 1 NOTEHIMPOBAHKE BBIPAKEHHIL.

Haxosxnenne obmactn onpenenenus gorapudmuyeckoii pynkumu. CpaBHeHHe norapudmMos.
Pemenne norapudMUIECKHX ypaBHEHH.
Pemenne norapudmMudeckux ypaBHEHHUI U HEPABEHCTB.

Peruenue 3a1a4 npodecCHOHANBHOI HAPaBICHHOCTH

Lo~y

N e el e

Kourtpoabnasi padora no teme «CreneHn iorapudMbl 1 KOPHI».

CamocTosiTeIbHAsi Pa00Ta 00yYAIOIIXCS

Pemmenne nppanroHaIbHEIX ypaBHEHHIA.»

Pemmenne nokasaTenbHbIX ypaBHEHHI.

Koncnext: «I[IpuMepbl POLECCOB, OMUCHIBAEMBIX C IIOMOLIBIO TI0KA3aTEIbHOM 1 JIOrapu(pMUIECKOi
GbyHKIMI.

TIpuMeHeHne CBOMCTB JorapudmMoB.

Permenne J'[Ol"apl/ld)Ml/lquKHX y'paBHeHl/lﬁ W HCPABCHCTB.

=
W W www iy

Tema 3.
IIpsAMBIE M IIOCKOCTH
B IIPOCTPAHCTBE.

Conep:kanue y4eOHOro MaTepuaJa.

24712
36

OK2, OK5,
JIP17,JIP14

1 | BsaumHoe pacrionokeHue IBYX IPSAMBIX B IPOCTPAHCTBE. [lapasuienbHOCTh PAMOit 1 ILIOCKOCTH.
[MapajutenbHOCTB IUIOCKOCTEH

2 TlepnienMKyIIpHOCTD PSIMOIL M TUIOCKOCTH. [eprneHaNKyIsap U HAKIOHHAS. YTOJ MEKIY IPIMOi 1

IUIOCKOCTBI0. JIByrpaHHbIil yros. Yroa Mexay miockocTssMu. [lepneHinkynspHOCTb ABYX IUIOCKOCTEH.

3 | Teomerpnueckue npeoOpa3oBaHus IPOCTPAHCTBA: IAPAJUIEBHBIN IEPEHOC, CAMMETPHSI OTHOCHTEIBHO
IUTOCKOCTH.

IMapannensHoe npoekTupoBanue. /11owads opmozonanshol npoekyuu. Vizoopaxenue
HPOCTPAHCTBEHHBIX (GHUIyp.

IIpakTHYecKHe 3aHATHS

ITpaxkTnyeckas paboTa Ha ONpeseNeHHEe B3aUMHOTO PACTIONOKEHNS TIPSAMBIX M TNIOCKOCTEH B MMPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IIIOCKOCTEH B IpOCTpaHCTBE. Pemenne 3amayq.

Pemenne 3anau 1o teme «IlapanienbHOCTb NPSAMBIX U IIOCKOCTEH».

Pemenne 3anau 1o teme «IleprneHIMKYIAPHOCTD MPSMBIX U IIIOCKOCTEH».

Pemenne 3anau no teme: «IlepneHUKyYIsAp U HAKIOHHAS. »

M3006paxenne mpocTpaHCTBeHHbBIX Guryp. [loctpoenne ceuennii.

|
PRRNR PR
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Pemenne 3aau npodeccroHaNbHOM HAPABIEHHOCTH. 5
KonTpoabsHas padoTa 110 Teme: «IIpsMbIe U IIIOCKOCTH B TIPOCTPAHCTBE» 1
CaMocTosiTe/IbHAs padoTa 00yUyaromuXcs 12
Coobmenne: «Ku3Hb 1 IEATEIBHOCTh YUEHBIX-MAaTEMaTHKOB. » 4
[TapamensHoe IpoeKTHpoBaHue. [L1omaap opToroHaabHON NPOSKIMH (KOHCIIEKT) 2
Teomerpust EBkinna (pedepar). 3
Pewenue 3azau 1o reme: «Teopema o TpEX NepreHUKYIAPAX>» 3
Tema 4. DrieMeHTb Conep:xkaHue y4e0HOro MaTepHaia 1417 OK4,0K5,0KS6,
KOMOHHATOPHKH 21 JIP15,J1P4,J1P14
1 | OcHOBHBIC TIOHATHS KOMOMHATOPHUKH. 3a/1a4yl Ha IIOZICUET YKCIIa Pa3MEIeHUH, IePeCcTaHOBOK, 4
codetanuii. Pemenne 3a1au Ha mepeOop BapuaHTOB.
2 | ®opmy.a 6unoma Helotona. CoiicTBa OnHOMUHANIBHBIX K03 uuneHToB. Tpeyronbuuk [lackas. 3
IpakTHYecKHe 3aHATHS
IMpaBuna komOuHaTOpHKH. Pemmenne kOMOMHATOPHBIX 3a/1a4. PasMelnenns, coueTaHns ¥ MePecTaHOBKH. 2
bunom HeloTona u tpeyromnphuk Ilackans. 4
Pemrenne 3a1a4 npodeCCHOHATBHON HATIPABIEHHOCTH.
KonTtpoabsHasi pa6oTa 110 teme «DJIeMeHTbl KOMOUHATOPUKHY.
CamocrosiTeIbHAsI Pa00Ta 00yYAIOMIMXCS. 7
W3 ucropun xomGunatopuku (pedepar) 3
Pemenne KoMOMHATOPHBIX 3a/a4. 4
Tema 5. Conep:xanue y4eOHOro MaTepualia 22/11 OK2,0K4,0K5
Koopaunatel 1 33 JIP14,J1P15
BOKTOPEI. 1 | IpsmoyronbHas (zekapToBa) CHCTEMA KOOPJMHAT B IPOCTPAHCTBE. 4
Dopmyna paccTOsSHUS MEXKY IByMs TOYKaMH. YpaBHEHHs CepBl, n10CKOCHU U RPAMOIL.
2 | Bekropsl. Mogynb BekTopa. PaBeHcTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha 7
yucno. Pasznoxenne BCKTOpA IO HAIIPABJICHHUAM. Vron MCKIY IBYMSA BEKTOpaMH. ]'Ipoer(unﬂ BCKTOpa Ha
OCb. KOOp}lMHaTBI BEKTOpA.
CxanspHoe Npon3BeIeHNE BEKTOPOB.
TIpakTHYecKHe 3aHATHS 10
«PaccrosiHre MeX1y TOYKaMu.», <KOOpIMHATBI Cepe/IHbI OTPE3Ka» 1

13




Pemenne 3a1au npoeccroHanbHOM HAMPABIEHHOCTH

Pewenue 3aay 1o reme: «KoopaMHATHI B IPOCTPAHCTBE.»

Perenne 3aj71a4 1o Teme. «BpImonnenne }IeﬁCTBHﬁ HaJl BEKTOPaMH.».
Pemenne 3aJ1a4 1o TeMe. « l'lpoc’reﬁmne 3a1av¥ B KOOpJAMHATAaX.>»
Pemenmne 3a1au no Teme: «CKaJIsIpHOE IPOM3BEIEHNE BEKTOPOB.»

KonTpoasHas padora 1o Teme: «KoopJHHATBI U BEKTOPBI».

P NP PP W

CaMocTosTe/IbHasi padoTa 00y4YaloIUXCs

JlexapToBa cHCTEMA KOOPIMHATBI B IPOCTPAHCTBE (KOHCIIEKT)

Pedepart: «BekTopHOE 3a/JaHIe NPSMBIX U INIOCKOCTEH B IIPOCTPaHCTBE»
Pemenne 3aaa4 1o TeMe ((ﬂCﬁCTBHﬂ HaZl BEKTOpaMu».

[N
.b-wa

Tema 6.
OCHOBBI
TPUTOHOMETPHH.

Conep:xanue y4eOHOro MaTepuaJia.

39/19
58

OK2,0K3
JIP17, JIP14

Tpuronomerpnueckue GopMyJibl YHCJI0BOro aprymenTa. Paguannas mepa yrina. Cunyc,
1 KOCHHYC, TAHT'CHC ¥ KOTAHTC€HC YHCIIa. OcHOBHBIE TPUTOHOMETPHUHICCKHUE TOXKIACCTBA, q)OpMyHBI
npuBenenns. CHHYC, KOCHHYC U TAHI€HC CYMMBI U Pa3HOCTH JIBYX YI710B. DopMyIibl yaBOEHHS.
DopMyITBI TOTOBUHHOTO YIJIa.

ITpeobpa3oBaHus MPOCTERIINX TPUTOHOMETPHIECKHX BhIpakeHniH. Dopmyner npusenenns. 'paduku
TPUTOHOMETPHYECKHUX ()YHKLIHHA.

13

TpuronoMeTpu4eckue ypasHeHus. IIpocTeiinie TpUroHOMeTpUICCKUE ypaBHEHHS.
2. | Pewenue TPUrOHOMETPHYCCKUX ypaBHEeHHiL. [IpocTeiiiye TPUroHoMeTpUIECKIE HEPABCHCTBA.
OOparHble TpuroHoMeTpHueckie QyHKIMH. APKCHHYC, aPKKOCHHYC, apKTaHTeHC.

ITpakTHYecKoe 3aHATHE

IlepeBon rpamycHOi Mephl yIiia B paJMaHHYIO U 00paTHO.

Beruncnenue 3Ha4eHnit OCHOBHBIX TPUTOHOMETPUUYECKUX ()YHKIHI.

[IpumeHeHne OCHOBHBIX TPUIOHOMETPUYECKUX TOKIECTB.

DopMmyibl pUBEAECHUS

DOpMYIIbI CIIOKEHUS,

IIpeo6pa3oBaHHe CyMMbI TPHTOHOMETPUUESCKUX (DYHKINI B IPOU3BEICHUE, IPEOOPA30BaHHUE IIPOM3BEICHHS
TPHUIOHOMETPHYECKUX QYHKIHMIL B CyMMYy.

IIpeoOpa3zoBanue TPUrOHOMETPUUECKHUX BBIPAKEHUH

TlocrpoeHue rpagpuKoB TPUrOHOMETPUYECKUX (HYHKLIUA.

Perienne npocTelimux TPUrOHOMETPUYECKUX ypaBHEHUIT

PelieHre NpocTEHIINX TPUTOHOMETPHYECKHX YPaBHEHHI ¢ TIOMOIIIBIO IPeoOpa3oBaHmi.
Perenue l'[pOCTCﬁHJP[C TPUTOHOMETPUUICCKHUE HEPABCHCTBA.

=
(o2}

KonTpoabsHast pabora 110 TemMe «OCHOBBI TPUTOHOMETPHM».
KonTpoasHasi paboTa 1o TeMe «Pelnienne TpUrOHOMETPUYIECKHX ypaBHEHHIT HEPaBEHCTBY.
bdep POBaHHbI 3a4eT B )oOpMe KOHTPOJILHOI PadoThl

CamocTosiTe/IbHAsi pa0oTa 00y4arOINXCH.

'GNI—‘P—‘ NNONNNR R RR R
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Tpeobpa3oBaHue TPUTOHOMETPHIECKHX BBIPAXKCHNI (peleHne 3a/1a)
IpeobpazoBanue rpahuKoOB TPUTOHOMETPHUECKUX (DYHKIMI (KOHCIIEKT)
Pedepat: «MaTemaTnka B Moeii npodeccn.»

OCHOBHBIE THITBI TPHTOHOMETPHYCCKHX YPaBHCHHI M HEPAaBEHCTB (KOHCIIEKT)
Pelienue TpuroHOMeTpUYIECKUX ypaBHEHUH.

B WOWwH

Tema 7.
DyHKIMH, UX
CBOIiCTBa M Tpaduku.

Coaep:kanue y4e0HOro MaTepHalia

24/12
36

OK4, JIP14
OKS5, JIP4

1. | ®ynkuuun. O6nactb onpeaeneHus 1 MHOXECTBO 3HaUeHHIH; rpaduk QYHKIMH; IIOCTpOeHHE rpahKoB
YHKIMY, 331aHHBIX PA3IMYHBIMH CIIOCOOAMH.

2 | CaoiicTBa yHKIHH: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD, OTPAHNYCHHOCTD, EPHOAUIHOCTD.
TIpoMesxyTKH BO3pACcTaHUs U yObIBAHHS, HAUOOJIbIIICE U HAMMEHBIICE 3HAUCHHS, TOUKH IKCTPEMyMa.
I'pacduueckas uHTepnperanys. IIpuMepsl pyHKIMOHAIBHBIX 3aBHCHMOCTEH B PeaIbHBIX MPOIECCaX U
SIBJICHUSX.

3 | Oodpartnbie pynkuun. OOacTs onpeeneHus 1 001acTh 3HaueHUi oOpaTHOl dyHKImu. I paduk
obpatHOIt pyHKIMH. ApupMeTHYecKHe onepanun Hax QyHKkuusamMu. CiaoxHas QyHKIUS
(KOMITO3UILHST).

4. | Crenennsle, noKa3aTebHBIE, JIOTapH(YMHUIECKIE U TPUTOHOMeTpHUecKre (yHKimH. OGpaTHbIE

TPUTOHOMETPHYECKHE (PyHKIIUN,

IlpakTHyeckoe 3aHsTHE

«Haxoxnenue 06macTn onpesieneHus 1 o61acTi 3HaueHuit pynkimu. «Mcenenosanne QyHkumii Ha 4ETHOCTH
U ePUOIUYHOCTD.»

«MccnenoBanre QyHKIMIA Ha BO3pAacTaHUE U YObIBAHHE.»

«HccnenoBanye QyHKIHMIT 110 TpaduKy.»

«VccnenoBanue TUHEHHON U IPOOHO-TIMHEHHOM (yHKITHIT»

«MccnenoBanne KBapaTHIHOH M PAIIMOHAITBHON (DYHKITHIA.»

«Iloctpoenue rpaduka oGpaTHOH HyHKIHN.»

«Cummerpust GyHKIHI U IpeoOpa3oBaHue UX IPadUKoB.»

Pemenue 3a1a4 npodeccHOHaIbHON HAPABICHHOCTH

KoHnTpoabHasi padora 1o teMe «DyHKIUU».

PwNRRRRER P

CaMocTosiTe/IbHAs paboTa 00y4arOImUX

CaoiictBa Gynkumii. [Toctpoenne rpadukos dyrkumii (perenne 3a1ay)
OGpaTHbIe TPHTOHOMETPHUCCKHE GyHKIMN (KOHCIIEKT).

Pedepar: «Paspurne noHsTHs QYHKIIN.»

HenpepbIBHOCTh (HYHKIMK (KOHCIIEKT)

-
N A ww R

Tema 8.
MHOrorpaHHUKH U
KpyTJIBIC TEJA.

Conep:xanue y4eOHOro MaTepuajia:

30/16
46

OK5,0K 4,
JIP14,JIK15

1. | Muororpannuku. BepumHsl, pe6pa, rpaHd MHOTOIPAHHHMKA, PAa3BEPTKA. BbIIYKIIble MHOrOIPAHHUKH.

Teopema Dilnepa.

2. | Hpusma. IIpamas u HaknoHHas npusMma. [IpaBunssas npusma. [lapannenennnen. Ky6.

3. IMupamupa. IpaBunsHas mupamuia. Y cedeHHas nupamuzaa. Terpasap.
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4. | CumMmeTtpus B KyOe, B Iapajuieienume/e, B IpU3Me 1 ITUpaMuze.
Ceuenust Ky6a, IPU3MBI M TMPAMUJIBL

5. | IpeacraBienust 0 NPaBHJIbLHBIX MHOTOrPaHHUKAX (TETpa’ap, Kyb, OKTa’ap, A0AEKadap U
HKOCA’IP).

6. | HuiuHap u KoHyc. YceueHHblil KOHyc. OCHOBaHHeE, BBICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yrowasi,
pasBeprka. OCEBbIC CCYCHUSI M CCUCHMS, NIaPALIC/IbHbIC OCHOBAHHUIO.

7. | Hlap u cepa, ux ceyenns. KacatenbHas IIocKocTb K cdepe.

O0beM u ero u3mepenne. MHTerpanpHas Gpopmyia oobeMa

©|®

@opmyiibl 00beMa Ky0a, IPSIMOYrOJILHOIO MapaJulelienunesa, Npu3Msl, unHapa. Gopmyiist
o0beMa IpaMuIbl ¥ KoHyca. PopMyibl 00beMa Mapa ¥ IUIONIAIH OBEPXHOCTEH IIMIMHApPA 1
koHyca. PopMybl 00bemMa 11apa ¥ mIomanu chepbt

N

NN

10. | Honodue Tea. OTHOMIEHUE ILUIOIIA/CH TOBEPXHOCTEH M 00BEMOB MOJIOOHBIX TEIl.

ITpakTHYeckoe 3aHATHE

Pewenue 3amau no reme:» [pusma. [Ipsmas u HakinonHas npusma. [liommane noBepXHOCTH NPU3MbD»
Pemenne 3anau no teme: «IIupamua»

Perenue 3a1a4 1o teme: «YcedéHHas MUpaMUza»

Pemenue 3amau no teme: «L{ununap»

Pemenne 3anau no teme: «Konyc»

Pemenne 3amau no teme: «Ilap. Coepa.»

PelieHue 3a/1a4 Ha BEIYUCIICHHE 00BEMOB IPU3MBI U IIUPAMUIBL.

Boruncnenne o6bEMOB IIIMHApPA, KOHYCA H IIapa.

Pemenne 3a1a4 npod)ecCHOHAIBHON HANPaBISHHOCTH

N[ N

KonTpoasHasi paboTa 110 TeMe « MHOTOrpaHHUKI».

N N Y NN

CaMocTosiTe/IbHAsI padoTa 00y4yaromuxcs:

Beironnenue Moieneit MHOrorpaHHUKOB.

Pedepat «IIpaBHibHBIE U TONYPABHIIBHBIE MHOTOTPAHHUKH .
Pemenne 3a1aa4d 1o TeMe «Tena BPAIICHUA U UX TIOBEPXHOCTH.
Pemenne 3amad mo Teme: « MHOTOrpaHHUKH»

Tema 9.
Hauana
MaTEMaTH4YECKOr O
aHanmsa.

Conep:kaHue y4eOHOro MaTepuasia:

OK 2,0K 4,0K5
JIP14, JIP 15

1. MocaenoBaTeabHocTH. CriocoObI 3a/1aHKs U CBOMCTBA YKMCIIOBBIX I1OCIIEA0BATEILHOCTEH.
BeckoHeuHOo yOBIBAIOIIasi FeOMETPHYECKast porpeccus u ee cyMma. [IoHATHE O HeNpephIBHOCTH
dyHKIMH.

2. IpousBoanas. [ToHsTHE O IPOM3BOAHON (QYHKIHH, €€ TeOMETPUUYECKUIT i (PU3HIECKHI CMBICIT.
VpaBHeHue KacaTenbHOI K TpaduKy GpyHKImn. [Ipon3BOIHBIE CyMMBI, Pa3HOCTH, YACTHOTO,
npousBeieHus. [Ipon3BoaHEIE OCHOBHBIX dIeMEHTapHBIX QyHKIWMH. [IpuMeHeHre IpOM3BOTHON K
HCCIIeJOBAHHIO (DYHKIHI U IIOCTPOCHHIO IPa(HKOB.
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le/lMepbl HCIIOJIb30BaHUSA HpOI/BBOHHOﬁ JUI HAXOXXJICHUST HAWJTY4IIEro peICHNs B IPUKITAIHBIX 4
3. 3ajayax. Bropas npou3sBojHasi, ee reoMeTpHuecKuil U hu3nueckuii cMpici. IlpiumeneHne
HPOU3BOIHOM K HCCIETOBAHMIO QYHKIHIT M TTOCTPOCHHIO TPaHUKOB. HAXOXKIECHHE CKOPOCTHU ISt
IpoIiecca, 3aJaHHOr0 HOpPMYIIOi 1 TpadhuKOM.

4. IlepBoodpa3nasi u MHTErpaj. Boruncienue neppooOpasHbIX. [[pUMEHEHNE ONpeIeNIeHHOT0 5
HHTErpaa Uil HaX0XKACHHS TUIOIIAN KPUBOIMHEHHOMH Tpaneimu. dopmyna HetoroHa — JleiOHnna.
[pumepsl puMeHenust uHTerpaa B pusuke u reomerpun.  ( MHTerpas u ero npumeHenmue)

IIpakTHYecKoe 3aHsATHE:

Beruncnenne npezena nociues0BaTeabHOCTH.

BbIuncieHrue CyMMbI GECKOHEUHO YObIBAIOLICH T€OMETPHYECKOM IPOrPECCUH.
BbIuncneHne npou3BOIHbIX IEMEHTapHbIX (YHKIIHIA.

BerunciieHne Npou3BOIHEIX TIPOM3BE/ICHHS M YaCTHOTO.

Brruncnenne npou3BOHON CIOKHOMN (yHKIH.

Bbruncnenyue npou3BOAHbIX.

VpaBHeHue KacaTenbHO K rpaduKy HYHKIHH.

IponsBosHas B QU3UKE U TEXHUKE.

Hccnenosanne GpyHKIMN Ha MOHOTOHHOCTb.

HccnenoBanne QyHKIMH Ha OTPE3Ke.

HccnenoBanne GpyHKIHH ¥ IIOCTpOCHUE rpaduKa.

IpuMeHenne npou3BoHOI. Pelenue 3a1a4 npodeccuoHaIbHON HATPABICHHOCTH
BbIuncieHne nepBooopasHbIX.

ITpaBuiIa BEIYUCIICHHS IEPBOOOPA3HBIX.

Berancnenue nnomaay KpUBOIMHERHOM Tpaneyy.

Beoruncnenue uHTerpaia.

Beruncnenne niomaay KpHBOIMHEHHOMN TPaNeIMK ¢ TIOMOIIIBIO HHTErpaja
TIpuMeHeHre HHTErpajla :pelieHue 3a1a4 pod)ecCHOHAIBHOM HAIPaBICHHOCTH.

KonTpoabsHast pabora 1o Teme «IIpon3BoaHas».
KoHTpoasHast pabota 1o Teme «[IprMeHeHHe POU3BOAHON»
KonTpoasHas pab6ora 1o Teme «IlepBooOpasHas u HHTErpai».

CamocTosiTe/IbHAsi pa0oTa 00y4arOINXCH.

Cobmenne «Mcropus nuddepeHImanbHOro HCHHCIISHHS . »

Pemenne 3ajJ1a4 1o TeMe: «reOMeT‘pH‘{CCKI/Iﬁ CMBICJT HpOHSBO}lHOl\/’l».

Pemienue 3anau 1o teme: «I[IpuMeHeHHe IIPOU3BOIHOM K HCCIICTOBAHUIO ()yHKIHI».

Pedepat: «ITonstue nuddepeHinana u ero MpHIOKEHUS».

Pemenue 3a/1a4; «BbI4UCICHUE IUTOMAAN KPUBOJIUHEHHON TPAIICIMH C IOMOIIBIO HHTErpana.»
U3 HCTOpHH MHTErPaTbHOrO HCYHCICHHS (COObIIeHNME)

Pedepar: «MHTErpal ¥ €r0 MPUIOKEHUS»

ArowABRROWRIPORONMRERNRNNNRRNRRRNR R

Tema 10. Cojepanne yue6HOro MaTepuaa 16/8 OK4,0KS5,
DIeMEHTBI TeOpHU 24 JIP13,J1P14,
BEPOSTHOCTEH " ,JIP15,J1P7
MaTeMaTHIecKoit 15 T Cot 5 3

CTATHKL IEMEHTBI TEOPHH BeposITHOCTeil. COOBITHE, BEPOATHOCTh COOBITHSA, CIIOKEHHE H YMHOXKEHHE

BepositHOCcTeH. [ToHsTHE 0 HE3aBHCUMOCTH COOBITHH. JIMCKpeTHAs CiTydaiiHast BETMYMHA, 3aKOH €€
pacnpenenerus. YncnoBble XapaKTePUCTHKH TUCKPETHOM BennuuHbL. [ToHsATHE 0 3aKOHE O0MIBLINX




qUcell.

DreMeHTHl MaTeMaTHYeCKOi cTaThky. [IpecTaBienne JaHHbIX (TabIMIBI, uarpaMMbl, rpadukm),
TeHepajbHas COBOKYITHOCTB, BBIOOpKA, cpenHee apupMeTHIecKkoe, Meanaua. [lonamue o 3adauax
wame. eCKOll C u. P npaKmuyeckux 3a0au ¢ npUMeHeHuem 8eposMHOCMHbIX

Memooos.

IIpakTHYeCcKOE 3aHATHE
Pemienne 3aja4 NpohecCHOHAIBHON HAIPABICHHOCTH C IIPHMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

KonTpoasnas paboTa 1o Teopuy BEpOATHOCTEN U MATEMATHUECKOH CTaTUKE.

[N

CamocrosiTe/IbHAsA Pa00Ta 00yYAIOMIMXCS.
Pedepat: «Cxembl beprynm NOBTOPHBIX UCTIBITAHUH. »
Pedepar: «CpenHue 3HaUSHUs M MX IPUMEHCHHE B CTATUCTHKE.»

B oo

Tema 11.
YpaBHeHus u
HEpPaBCHCTBA.

Conep:xanue y4eOHOro MaTepuaia.

24712
36

OK2,0K4,
OK5,JIP4, JIP14

1.

PaBHOCHITBHOCTB ypaBHeHI/II‘;I, HEPAaBEHCTB, CUCTEM.

2.

PaLll/IOHaJ'leble, HppalMOHAIIBHBIC, II0OKA3aTE/IbHbIC U TPUTOHOMETPUYCCKUE YPABHEHUS U CUCTEMBI.
OcHOBHbIE TIPUEMBI UX PELICHUS (paznomenue Ha MHOXHUTECIH, BBEICHUC HOBbIX HCU3BECTHBIX,
TO/ICTAHOBKA U IpaUIecKHii METOJ).

PanyoHanbHbIe, MPPAIMOHANBHBIE, TIOKA3aTEIbHbIE M TPHTOHOMETPUYECKIE HepaBeHCTBA. OCHOBHBIC
HpueMBbl UX perueHus. Mcmone3oBanue cBOHCTB 1 rpadmKoB QYHKIMIT IPH pENIeHNN ypaBHEHHH 1
HepaBeHCTB. MeTon nnTepBanos. 1300paxeHne Ha KOOPIMHATHOH MIOCKOCTH MHOMKECTBA PEIICHUI
YPaBHEHHi ¥ HEPABEHCTB C BYMs HEPEMEHHBIMH U UX CUCTEM.

HpI/IMCHeHI/Ie MaTEeMaTUYECKUX METOO0B UL PELICHUS COAEPIKATEINbHBIX 3a/1a4 U3 Pa3/IMYHbIX
o0nacTeil HayKu ¥ IPaKTUKHU. MIHTepnpeTanus pe3ynbraTa, yueT peaabHbIX OrpaHHYEHHI.

IpakTHYecKoe 3aHATHE

Perienye panMoHanbHbIX ypaBHEHHH U HEPaBEHCTB
PelieHre NppanoHAIBHBIX YPaBHEHHI I HEPAaBEHCTB.
Pemenne nmoka3atenbHBIX ypaBHCHI/Iﬁ 1 HEPABCHCTB.
Pemenne I[OFaqu)MHqCCKHX ypaBHeHnﬁ W HEPABCHCTB.
Perienue TpUroHOMETPUYECKUX YPaBHEHUH 1 HEPABEHCTB.
Perenue 3a1a4 npod)ecCHOHANBHOIN HAPABICHOCTH

KoHTpoJbHasi pa6oTa 110 pelieHHI0 YPABHEHH i, HEPABEHCTB, CHCTEM.

CamocrosiTe/ibHAsE Pa00Ta 00yYAIOMIMXCS.

Pedepar: « I'paduueckoe pelieHre ypaBHEH Il U HEPABEHCTB.»
Pedepat: «YpaBHEHUS 1 HEPABCHCTBA C IAPAMETPOMY.
Penienue ypaBHEeHU M CHCTEM YpaBHEHHH.

= =
A AQRoRrRrRrRrRE

HUrorosasi arrectanusi B q)opme JK3aMeHa

Hroro:

285/143
428
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3. VCJIOBUS PEAJIM3AIIMUA TTPOTPAMMBI YYEBHOM
JTACHATIIAHBI

3.1. Tpe6oBaHusi K MHHHMAJBLHOMY  MAaTePUAJbLHO-TEXHUYECKOMY
o0ecrneYeHHu 10
Peanuzarnus mporpaMMbl JUCHUIUTUHBI TpeOyeT Haau4us ydeOHOTo KaOuHeTa
«MaremaTuka».

O6opynoBanue yueOHOro kadbnHera:

[Tocagounblie MeCTa MO KOJIMYECTBY O0yJAIOIIUXCS;

Pabouee MmecTo mpenogaBates;

YdeOHO-HarsiAHbIe MaTepuaibl  (TaOJWIbl, TeOMETPHUYECKHE Tejaa, MOJCb
KOOPJMHATHOM IJIOCKOCTH).

TexHuveckue cpeacTsa 00yueHHs :

- TeneBusop.

- KommnsroTep.

3.2. UudopmanuonHoe odecriedeHne peaau3aluu NporpaMmmbl

3.2.1. OcHoBHbBIE ITeYATHbIE U3IAHNA
1. M..bammakoB, «MatemaTuka», MockBa, U31aTEIbCKUN LIEHP «AKaIeMUsI»,

2015,
3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3TAHMSI:
1. M.U.bammakoB «MaTtemMatuka», M. u31atenbCKuil EHTP «AKaaeMus»
7-¢ nznanue 2020 r.

3.2.3. JlonoJiHUTEeIbHbIE HCTOYHUKH 00y4eHH

1. A.B.Iloropemnos. «I'eometpusl0-11» M.«IIpocsemenue», 2009 r.
2. A.H.KoamoropoB, «Anrebpa 1 Hadajia mMareMarudeckoro aHammsa 10-11», M.
«IIpocBemenune» 2015 r.
3.B.C.Kpamop.M. Jlynry. «I[ToBTOpsieM U cCUCTEMATU3HPYEM IIIKOJIbHBIN
Kypc Tpuronometpun». M., «[IpocBemenne», 2012 r.
4. B.C. Kpamop, «IloBTOopsieM 1 cucteMaTU3UpPyEM LIKOJIbHBINA KypC
reometpun». M., «IIpocBemenue», 2012r.
5. E.M.PabunoBuu «3amaun W yOpakHEHHUS Ha TOTOBBIX ueprexkax» 10-11
KJIACCBhI. I'eometpust, M. Unekca ,2008 r.
6. Ilox penakuuert M.B. Smenko. Matemaruka EI'9- 2020
M., «Dx3amen», 2020r.
7. Ilon penakuueit M.B. Smenko. Matemaruka. ET'D 2021.
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4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCHHUIIJINHBI

KoHTposib W omeHka pe3yJbTaTOB OCBOECHUS JHUCHUILUIMHBI OCYIIECTBIIACTCA
MpernojiaBaTesieM B IPOIIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUN U KOHTPOJIbHBIX
paboT, TECTUPOBAHHUS, a TAK)KE BBIMOJHECHHS OOYYArONTUMCS WHIWBUAYaJTbHBIX
3aJJaHUM, IPOCKTOB, UCCIEIOBAHUN.

Coneprxanue 00ydeHUs XapaKkTepucTUKa OCHOBHBIX BHJIOB
JeITeILHOCTH 0o0y4atorierocs (Ha
YPOBHE y4COHBIX JICHCTBHIA)

BBEJIEHUE

Beenenne m O3HaKOMJICHHE C POJIBIO

MAaTE€MAaTHKU B HAYKE, TEXHHUKE,
HPKOHOMUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHAX U IIPAKTUYECKON

ACATCIIbHOCTH.

] O3HakoMJICHUE C LIEIAMU U
3a/layaMy U3yYCHHS MAaTEMATHUKHU TIPH
ocBoeHuu npodeccuit CI1O u
cruenuaisaocteit CIIO.

AJITEBPA

PasBATHE OHATHS O THCILE -BoImonHsTh apudmMeTHIecKne

JCHCTBHS HaJl YUCIIaMH, COYETast YCTHBIC U
MUCbMCHHBIC TPHUEMBI,

-HaxOUTh MPHUOJIFIKCHHBIC

3HAYCHUS BEJIMYUH M MMOTPEIIHOCTH
BbIUKCIIcHUH (a0CONIOTHAS |
OTHOCHUTEIIbHAS); CPABHUBATH YHCIIOBBIC
BBIPAKCHUS,

-HAXOJUTH OLIIUOKHU B

PeoOpPa30BaAHMUSIX U BBIYMCICHUAX
(OTHOCHTCS KO BCEM ITyHKTaM
IPOTrPaMMBl).

Koprw, crenenu, norapudmer -O3HaKOMHTECS C TIOHATHEM KOPHS

n-i CTETIEHH, CBOMCTBAMHU PAJAUKAJIOB U C
IIpaBUJIAMH CPAaBHEHUEM KOPHEH.
-OopMynHMpoOBaTh ONPENECICHUE

KOPHS M CBOWCTBA KOPHEN. BbIYucCisTs u

CpaBHMUBATb KOPHH, ACJIATh IIPUKUIAKY
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3HaueHus KopHs. [IpeoOpazoBbIBaThH
YHCIIOBBIE U OYKBEHHBIC BHIPAKCHU,
COZIEpIKAILME PATUKAIIBI.

-BBIONHATE pacyeTsl 1o

dbopMyam, copepKaluM paiuKabl,
OCYHIECTBJISISI HEOOXOAMMBIE TIOJICTAHOBKU
U TIpeoOpa3oBaHMs.

-Onpenensatb paBHOCWIBHOCTh
BBIPAYKECHUI C pagukanamu. Pemars
HMppalMOHAJIbHBIE YPABHEHHS.
-O3HaKOMUTHCS C TOHSATHEM CTENEHU

C JEHCTBUTEIIBHBIM NTOKA3aTEIIEM.
-HaxoauTp 3HaYEHHUs CTEIIECHH,
UCIIONb3YS MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA
-3anuchiBaTh KOPEHH M- CTENIEHU B
BU/JIE CTETICHH C IPOOHBIM MOKA3aTeIeM U
Hao000pOT.

-PopMyIMpoOBaTh CBOMCTBA

CTeNeHEeN. BpIYucisTh cTeneHu ¢
palMOHAIBHBIM MTOKA3aTeJIeM, eIaTh
MPUKUJKY 3HAYEHUS CTEIIEHU, CPABHUBATH

CTCIICHHU.

-IIpeoOpazoBbIBaTH YHCIOBBIE U
OYKBEHHBIE BBIPAXKCHUS, COJIepKAIIHE
CTEIICHH, PUMEHS CBOMCTBA. Pemarp

IMMOKa3aTCJIbHBIC YPABHCHUS.

-O3HaKOMUTBCS C IPUMEHEHHEM

KOPHEW U CTENIEHEH ITPU BBIYUCICHUU
CpPEeIHMX, TP JCJIICHUH OTPE3Ka B
«30JIOTOM Ce4eHUn». Pemars npukiaaHbie
3a/1a4y Ha «CJIOYKHBIE MPOLEHTHI.

[IpeobpaszoBanue
anredpanyecKux BhIpaKEHUM

-BremonHaTe mpeoOpa3zoBaHus
BBIpaKEHUH, TPUMEHSST POPMYJIHI,
CBsI3aHHBIC CO CBOMCTBAMU CTEIEHEH U
norapudmoB. Omnpenensts 00J1acTh
JIOTTYCTUMBIX 3HAUYCHUM

J0rapu(pMUIECKOro
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BbIpakeHus. Pemate norapudmuueckue

YpPaBHEHUS.

OCHOBbBI TPUTTOHOMETPUUN

OCHOBHBIC TIOHATHS

m  M3yuyurh paguaHHbIi METON
M3MEPEHUS YIII0B BPALIEHUS U UX
CBSI3b C IPalyCHON MEPOM.
N3006paxkaTh yribl
BpAILICHUS HA OKPY’KHOCTH,
COOTHOCHUTh BEJIMYMHY yTJla C €ro
PaCIIONIOKEHUEM.,

m @opMyIIHPOBATh ONPEICTICHUS
TPUTOHOMETPUYECKUX (DYHKIUHN AJis
YIJIOB TOBOPOTA U JUISl OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U

O0OBSACHATH UX B3aMMOCBS3b.

OcCHOBHBIE
TPUTOHOMETPHUUICCKHE
TOXIECTBA

m [IpuMeHATE OCHOBHBIE
TPUTOHOMETPUYECCKUE TOXKACCTBA IS
BBIYUCIICHUSA 3HAYECHUU
TPUTOHOMETPUYECKUX (PYHKIIMIA 11O OJTHOM

U3 HUX.

[IpeobpazoBanus MpoCTEUIINX
TPUTOHOMETPUUECKUX
BBIpa)KCHUI

-M3yunTh OCHOBHBIE (hOPMYITBI
TPUTOHOMETPHUU: (POPMYIIBI CIIOKECHHUS,
YABOCHHUS, TPeoOpa3oBaHUs CyMMBbI
TPUTOHOMETPUICCKUX (PYHKITHI B
MIPOU3BEICHNUE U TTPOU3BEACHHS B CYMMY U
MPUMEHSTH TPU BEIYUCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO BHIPAKCHUS U
YIOPOIICHHS €T0.

-O3HaKOMUTKCS CO CBOWCTBAMHU
CUMMETPHH TOYEK Ha CITMHUYHOM
OKPY>KHOCTH M TIPUMEHSTh UX JIJISl BBIBO/IA
dbopmyI IpuBeICHUS

IIpocreiimye TPUroHOMETPUYECKHUE
ypaBHEHUS
Y HEpaBEHCTBA

] Pemats no popmynam u mno
TPUTOHOMETPUUYECKOMY KPYTy
MPOCTEHIIINE TPUTOHOMETPUYECKUE

YpaBHEHUS.
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| [IpuMeHsaTH 00LIE METOABI
peleHus ypaBHeHH (IPUBEICHHE K
JIMHEMHOMY, KBaJIpaTHOMY, METOJ
pa3yioKeHUs] Ha MHOXKUTEH, 3aMEHbI
MEPEMEHHOM) MPH PEIICHUN
TPUTOHOMETPUYECKUX YPABHEHUH.

] OTMeuaTph Ha Kpyre pereHus
MPOCTEUIINX TPUTOHOMETPUUECKUX

HEpPABEHCTB.

ApKcuHyc, ApPKTaHI€HC

quciaa

aApKKOCHHYC,

| O3HAKOMHUTHLCS C TOHSATHEM

OOpaTHBIX TPUTOHOMETPUICCKUX
byHKIMH,

| W3y4uth onpeneneHus apKCHHYCa,
apKKOCHHYCa, apKTaHTeHCa YHCIIa,
dbopMyIHpOBaTh UX, H300paKaTh HA
SIMHUIHON OKPYKHOCTH, IIPUMEHSTH IIPU

pElIeHUH ypaBHEHU.

OYHKINHU, UX CBO

MCTBA U TPA®UKU

OyHKINHU
[lonamue o nenpepvieHocmu
dynxyuu.

[ O3HaKOMUTBCS C TOHITHEM
nepeMeHHON, IPUMEpaMH 3aBUCUMOCTEH
MEXTy TICPEMEHHBIMHU.

n O3HaKOMUTBCS C TIOHATHEM
rpaduka, ONMpeneNsaTh NIPUHAIICKHOCTD
TOYKH rpapuky ¢pyHkuuu. Ilo popmyne
IIPOCTEUIIEN 3aBUCUMOCTH OIIPEAENIATh
BUJ ee rpaduka. Beipaxarts mo ¢popmyie
OJIHY NIEpEMEHHYIO Yepe3 ApyTHe.

n O3HaKOMHUTBCS C OIpEICTIEHUEM
bynkiuu, hopmynupoBath ero. Haxonurtsb
o0acTh onpenesaeHus 1 001acTb

3HaYeHUM QYHKIUY.

CpoiicTBa (QyHKITUH.
['paduueckas uHTEpIpETAIUS.
[Tpumeps! GyHKIMOHATBHBIX
3aBUCHUMOCTEN B PEAIBHBIX
TPOIIeCCax U SIBIICHUSIX

| O3HaKOMUTBCS C IPUMEpPAMHU
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOLECCAX U3 CMEKHBIX
JACITUTUIMH.

] O3HaKOMUTBCS C JOKa3aTEIbHBIMU

pacCyKJIECHUSIMUA HEKOTOPBIX CBOMCTB

JUHEINHOW 1 KBaJApaTUYHON QyHKLHUH,
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MIPOBOJUTH UCCIEAOBAHUE JTMHEUHOM,
KYCOUYHO-JIMHEHHOU, TPOOHO - IMHEHHOM
Y KBaJIpaTUYHON (PYHKIUH, CTPOUTH HX
rpaduxu. CTpOUTh U UUTaTh TpaduKu
byuknuii. MccnenoBats GyHKIHH.

] CocTaBnsaTh BUA QPYHKIMH 110
JTAHHOMY YCJIOBHIO, pellaTh 3ajauM Ha
KCTPEMYM.

n BoinmonusaTe npeo6pa3oBaHus
rpaduka QyHKIIH.

OOpaTtHblie PyHKIMH

] N3yuutek nonamue obpamuou
@ynkyuu, onpenensTe BUA U CIMpouUms
epagux obpamnou hyHKyuu, HAxXoouUms ee
obacmov onpeoenenus u 0oaacmo
3Hauenull. [lpuMeHsTh cBOWCTBA (PYHKITHIA
MIPU UCCJIEI0BAHUMU YPABHEHUMN U TIPU

PCUICHHU 3aa4 Ha 9KCTPCMYM.

| O3HaKOMHTHLCS C TIOHATHEM

CIIOKHOUM (yHKIIHH.

CreneHHble, MOKa3aTeIbHBIE,
Jorapu@MuUecKue u
TPUTOHOMETPUYECKUE PYHKIUH.
OOpaTHbIe TPUTOHOMETPUYECKUE

byHKIIN

[ Boruncnsate 3HaueHus GyHKIUU 1O
3HauYeHuIo aprymenTa. Onpeaensarb
MOJIOXKEHHE TOUYKHU Ha rpaduKe 1o ee
KOOpJMHATaM U Ha0OOPOT.

| Hcnonb3oBath cBoiicTBa (hyHKLIUN
JUISL CPAaBHEHHUSI 3HAYEHUMN CTETIEHEH U
aorapu(pmMoB.

n Ctpouth rpaduku CTeneHHbIX U

norapu@MUIecKuX QyHKIUH.

] Pemates nokasarenpHble U
norapupMuUecKue ypaBHEHHsS U
HEPaBEHCTBA I10 U3BECTHBIM AJITOPUTMAM.
] O3HaKOMUTBCS € IOHATUEM
HENpPEepPhIBHON MEPUOINYECKON (PyHKIIHH,
dbopMynHpoBaTh CBOMCTBA CUHYCA U
KOCUHYCA, CTPOUTH UX IPaPUKU.

] O3HAKOMUTHCS C TIOHATHEM
rapMOHUYECKHUX KOJIeOaHU! U IpUMepaMu

rapMOHHNYCCKUX KOJICOaHUHN JJIA OIIMCaHUus
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IPOIIECCOB B (PUBHKE U IPYTHX 00JIACTIX
3HAHUS.

] O3HaKOMHTBCS C MOHSATHEM
pa3pbIBHOM NIEPHOIUUSCKON (PYHKITHH,
dbopMyIHpOBaTH CBOMCTBA TAHTCHCA H
KOTaHI'€HCa, CTPOUTH MX rpaduKH.

] [TpumeHsTH cBOMCTBA PYHKIIHIA
JUI CPABHEHUS 3HAYCHU U
TPUTOHOMETPUYECKUX (PYHKIIMM, JIst
pELICHNUS] TPUTOHOMETPUUECKUX

YpPaBHEHUU.

] Crpouts rpaduku oOpaTHbBIX
TPUTOHOMETPUUECKUX (PYHKIUN U
OIpeNeNsATh Mo rpadukaM UX CBOMCTBA.
] BrimonusaTe npeoOpa3oBanue
rpaduKoB.

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

ITocnegoBaTeabHOCTH

] O3HaKOMUTBCS C TIOHSITHEM
YHCIIOBOM MOCIe10BaTEIbHOCTH,
crioco0amu ee 3aJIlaHusl, BEIYUCICHUSIMU €¢
YJICHOB.

n O3HaKOMUTBCS C TTIOHATHEM
npeserna nociaeI0BaTeIbHOCTH.

[ O3HAaKOMUTHCS C BBIYUCICHUEM
CYMMBbI O€CKOHEYHOTO YHCIIOBOTO Psifia Ha
pUMepe BEIYUCTICHUS] CYMMBI
OEeCKOHEUYHO yOBIBaOIIEH
reOMEeTPUYECKON MPOTPECCUHU.

[ Pemats 3a7a4un Ha IpUMEHEHHE
bopMyJTbI CYMMBI O€CKOHEUHO
yOBIBaroOIIEH TEOMETPUUSCKOM

MIPOrPECCUH.

HpOI/ISBOJIHaf{ " €€ IIPUMCHCHUC

m O3HAKOMUTHCS C IOHATHEM
IIPOU3BOJHOM.

m V3yuuts u popmynupoBarth ee
MEXaHNYECKUM U T€OMETPUUYECKUN
CMBICJI ,H3y4YUTh AJITOPUTM

BBIYMCIICHUS ITIPOU3BOAHOMN HA IIPUMEPE
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BBIYHCIIEHUS] MTHOBEHHON CKOPOCTH U
YTII0BOTO KO3(pPUIEeHTa KacaTeIbHOM.

m CocraBiATh ypaBHEHUE
KacaTeJbHOW B O0IIEeM BH/IE.

m Briyuuts npaBuiia
nuddepeHIupoBaHus, TAOIHITY
MIPOU3BOJIHBIX AJIEMEHTAPHBIX
GyHKIMN, TPUMEHSTh 15
nuddepeHuupoBaHUs
(GyHKUUMH, 171 COCTaBIICHUS] YPaBHEHUS
KacaTeJIbHOMU.

m VI3y4uTh TEOPEMBI O CBSI3U CBOWCTB
(GYHKIMH ¥ TIPOU3BOIHOM,
bopMyIHpPOBATh HX.

m [IpoBOIUTH C TOMOIIBIO
POU3BOIHOM HccienoBaHue (QYHKIIHH,
3aJlaHHOM (HhOPMYIIOH.

m YCTaHaBIMBAaTh CBA3b CBOWCTB
GyHKIIMU ¥ TPOU3BOIHON MO MX
rpadukam.

m [IpuMeHsaTh NIPOU3BOIHYIO I
pelIeHns 3a/1a4 Ha HaXO0KIeHUE
HauOOJbIIEr0, HAMMEHbILIETO 3HAUCHUS

M Ha HaXOXJICHUEC DKCTPEMYyMaA.

[lepBooOpa3Has 1 UHTETpall

[ O3HaKOMHTBCS C TIOHATHEM
MHTETpaja u nepBooOpa3HOM.

u N3yunth npaBuiia BEIYUCICHHS
nepBooOpa3Hoi u Teopemy HproToHa-
JleiiOHu1a.

n PemaTs 3a1aun Ha CBSI3b
1epBo0Opa3HOH U ee ¢ MPOU3BOIHOM, Ha
BBIYHCIICHHE TIEPBOOOPA3HOM IS JTaHHOK
GbyHKIHH.

n Pemrate 3amaun Ha mpuMeHEHNE
MHTETpaja JUisl BRIYUCICHHS (PU3HIECKUX

BEJIMYMH U IIJIOMIAACH.
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YPABHEHUA 1 HEPABEHCTBA

YpaBHEHHS U CUCTEMBI YPABHEHHUI
HepasencrBa u cuctemMbl
HEPaBEHCTB C ABYMs
MepEMEHHBIMU

] O3HaKOMUTBCA C MPOCTEUITUMHU
CBEJICHUSIMU O KOPHSX anreOpandecKux
YPaBHEHHUM, C MOHATHUIMU UCCIEAOBaHUS
YPaBHEHUU U CUCTEM YPABHECHUU.

] N3yunTh TEOPUIO PABHOCUIBHOCTH
ypaBHEHUI U ee mpuMeHeHue. [loBToputh
3alMCh PEIICHUSI CTaHIAPTHBIX
ypaBHEHUM, MPUEMbI TPeoOpa30BaHUS
ypaBHEHUM JIJIsl CBEICHUS K
CTaHJIAPTHOMY YPaBHEHUIO.

[} Pemrars pannoHanbHeIe,
UppalMoOHANIbHbBIC, TOKA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U
CUCTEMBI.

] Hcnonb30BaTh CBOWCTBA U TpaduKH
GYHKIUHN 11 peleHus ypaBHCHHH.
IToBTOPUTH OCHOBHBIE IPUEMBI PEILIEHUS
CUCTEM.

] Pemate ypaBHEeHUsI, TIPUMEHSS BCE
npueMsbl (pas3ioKeHHEe Ha MHOYKUTEIH,
BBEJICHHE HOBBIX HEU3BECTHBIX,
M0JICTAHOBKA, TpadUUeCKUii METO/).

| Pemate cuctembl ypaBHEHMH,
MIPUMEHSIS Pa3JIMYHbIE CIIOCOOBDI.
O3HaKOMUTBCS € OOLIMMU BOIIPOCAMU
pelIeHUs] HEPABEHCTB U UCIOJIb30BAHUS
CBOMCTB ¥ rpadukoB GYHKIUN TTPH
pELIEHUU HEPABEHCTB.

m  Pemarh HepaBEeHCTBA U CUCTEMBI
HEPABEHCTB, IPUMEHSS Pa3JINUHbIE
CIOCOOBI.

] [IpuMeHsITh MaTeMaTHUECKUE
METO/IbI JJIsl PEIIEHUS COIEPKATEIbHBIX
3aJ1a4 U3 pa3IMYHbIX 001acTel HayKu U
npakTuku. UHTepnpeTupoBaTh
pEe3yIbTaThl, YUUTHIBATH PEATbHbIE

OTpaHUYCHUS.
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JIEMEHTBI KOMBEMHATOPUKH, TEOPUM BEPOSITHOCTEN U
CTATUCTUKU

OCHOBHBIE TTOHSATHUSA
KOMOWHATOPHUKH

N3yunTh npaBuia KOMOMHATOPUKU U
HIPUMEHSATH IPU PEUIEHUH KOMOUHATOPHBIX
3ajau.

[ Pemate koMOMHATOpHBIE 331241
METOJIOM Ilepedopa U MO0 MPaBUITY
YMHOKEHUS.

n O3HaKOMUTBCA C MTOHATUSIMU
KOMOMHATOPUKU: Pa3MEIICHUSIMH,
COYETAaHUSIMU U NIEPECTAHOBKAMHU U
(dbopMynamMu JUIsl UX BBIYUCICHUSI.
OOBSCHATH U IPUMEHSATH (HOPMYJIbI

JUTSl BBIYUCIIEHHS pa3MEIEeHUH,
NIEPECTAHOBOK U COUYETAHUI NIPU PELICHUN
3ajad.

O3nakomuthcst ¢ OuHOoMOM HbroToHa

u TpeyroapHuKoM [lackans.

[ Pemate npakTuueckue 3aaauu ¢
MCIOJIb30BAHUEM MOHSATUHN U MPaBUI

KOMOMHATOPUKHU.

DIEeMEHTHI TEOPUH
BEPOATHOCTEN

N3yunTh Ki1acCUYECKOE ONpEAECICHUE
BEPOSATHOCTH, CBOMCTBA BEPOATHOCTH,
TEOPEMY O CYMME BEPOSITHOCTEM.
PaccmoTtpeTrs nmpuMepbl BEIYMCICHUS
BepoATHOCTeW. PemaTe 3agaun Ha

BBIYHCIIEHUE BEPOATHOCTEH COOBITHH.

IIpencraBneHne naHHBIX
(TabmuIIBI, THATPaMMBI,

rpaduKu)

O3HAKOMUTKCS C MPECTABICHUEM
YUCJIOBBIX JAHHBIX H UX
XapaKTePUCTUKAMH.

PemmaTh npakTHueckue 3a1auu Ha
00pabOTKy YMCIIOBBIX JJAHHBIX,

BBIYUCJICHUC UX XAPAKTCPUCTHK.

I'EOMETPUA

[IpsiMble ¥ TIIIOCKOCTH B
IIPOCTPAHCTBE

] @opMyIUpOBaTh U IPUBOAUTH
JI0Ka3aTeNbCTBA IPU3HAKOB B3aUMHOTO
PaCIIOJIOKEHNUS NPSAMBIX U TUIOCKOCTEM.

Pacno3naBath Ha YCPTCIKAX U MOACITAX
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pa3IMYHbIC CIIy4au B3aUMHOTO
PaCIIOJIOKEHHUS NIPSAMBIX U IUIOCKOCTEH,
apryMEHTHPOBATb CBOU CYXKACHUS.

n ®opMyIupOBaTh ONPEIEICHMS,
IIPU3HAKH U CBOMCTBA NapaJuUIEIbHbIX U
NEPIEHINKYIISPHBIX IIJIOCKOCTEH,
IBYTPaHHBIX U JTUHEHHBIX YTIIOB.

BBINOIHATE OCTPOCHUS YTIIOB MEXKAY

MPSAMBIMH, IPSIMOM U TUIOCKOCTBIO,

MEXKIY IJIOCKOCTSIMHU 110 OIIMCAHUIO U

pacIio3HaBaTh UX Ha MOJEIAX.

] IIpuMeHATh NPU3HAKU U CBOMCTBA
PaCIIOJIOKEHHUS NPSAMBIX U IUIOCKOCTEN MPH
pemeHny 3a1ad. M300paxxats Ha pUCYHKax
Y KOHCTPYMPOBATh Ha MOJEIAX
NEPIEHIUKYJISIPbI U HAKIIOHHBIE K
IUIOCKOCTH, NIPSIMbIE, TTapaJuleIbHbIE
IUIOCKOCTH, YIJIBI MEXTY NPSAMOM U
IUIOCKOCTBIO U 00OCHOBBIBATH ITOCTPOEHUE.

] Pemate 3a1aun Ha BeIUKCIIEHUE
reOMETPUUYECKUX BeNUYMH. ONUCHIBATh
pPacCTOsHUE OT TOYKH JI0 IIJIOCKOCTH, OT
MPSAMOM 10 INTIOCKOCTH, MEXKTY
IJIOCKOCTSIMH, MEKTy CKPEIIMBAIOIINMHU
HPSIMBIMH, MEXY IPOU3BOJIbHBIMU
¢urypamu B mpoCTpaHCTBE.

] ®opmMynupoBaTh U JOKa3bIBaTh
OCHOBHBIE TEOPEMBI O PACCTOSTHUAX
(TeopeMblI CyIeCTBOBaHHMS, CBOHCTBA).

n N300pakaTs Ha yepTexax u
MOJIEJIIX PACCTOSHUS 1 0OOCHOBBIBATh
CBOM CyXkAeHUA. ONpenesaTs U BEIYUCIATh
paccrosiHus B mpocTpaHcTie. [I[puMeHsaTh
(bopMyIIbl M TEOPEMBI TUTAHUMETPUH AJI5

penieHus 3aaad.

n O3HAKOMUTKCSA C MIOHATHEM
napaieIbHOTO MMPOSKTUPOBAHUS U €TO
cBoiicTBaMu. Qopmyauposams meopemy o
na0Waou OpmMo20HAILHOU NPOEKYUU
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MHO20Y20IbHUKA.
[TIpuMeHSTh TCOPHUIO JJIT 00OCHOBAHUS
MOCTPOCHUN U BBIYMCIIEHHH.
ApryMeHTHpPOBaTh CBOU CYXKICHUS O
B3aUMHOM PacCIOJI0KEHUHU
MPOCTPAHCTBEHHBIX PUTYD.

MHororpanHuku

] OnuceIBaTh U XapaKTeprU30BaTh
pas3IuyHbIe BUIBI MHOTOTPAHHUKOB,
MEePEYUCIISITh UX DJIEMEHTHI U CBOMCTBA.

m N300pakaTh MHOTOTpaHHUKHU U
BBITIOJIHSTH TTOCTPOCHUS HA N300paKEHUAX
Y Ha MOJIEJISIX MHOTOTPAHHUKOB.
BpIuncnsaTe TMHEMHBIE 3IIEMEHTHI U

YIJIBI B IPOCTPAHCTBEHHBIX
KOH(pUTYypanusx,

apryMEHTHUPOBATh CBOU CYXKIACHUSI.

] XapakTepu3oBaTh U U300paxarhb
CEUEHUS, pA38EPMKU MHO202PAHHUKOS,
BBIYUCIIATH IJIOIIAIA TOBEPXHOCTEM.
Crtpouts npocrtelme ceueHus Kyoa,
pu3Mbl, TupaMusl. [IpuMeHsITs HaKThI U
CBEJICHUS U3 TUIAHUMETPHUH.
O3HaKOMUTHCA C BUJAaM CUMMETPUI B
IPOCTPAHCTBE, POPMYIUPOBATH
ONpPEAEIICHUS U CBOMCTBA.
XapakTepu3oBaTh CUMMETPHUH TE
BpaIIEHUsI U MHOTOTPAHHUKOB.

] [IprMeHATh CBOMCTBA CHMMETPUH
IIpU PEILICHUH 3a7ad.

] Hcnonb3oBath mpuoOpeTeHHBIC
3HAHUS ISl UCCIIEIOBaHUS U
MOJEJIMPOBAHUS HECIOKHBIX 3aad.

] N306paxaTh OCHOBHBIE
MHOTOTPAaHHUKH U BBIMIOJIHATH PUCYHKH 10

YCIIOBHAM 3ajJad.

Tena 1 NOBEPXHOCTH BpaLlCHHUS

m O3HaKOMUTBCS C BUIAMU TE
BpalieHus, popmMyaupoBaTh Ux
ONpPEAEIIECHUS U CBOMCTBA.

n DopMyIMpPOBATH TEOPEMBI O
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CEUYEHHH 1Iapa TUIOCKOCTBIO U O TIIIOCKOCTH,
KacaTelIbHOU K cdepe.

] XapakTepHu3oBaTh U H300pakaTh
TeJla BpalleHUsl, UX pa3BEPTKH, CEUCHMUSI.

] Pemrath 3aga4m Ha MOCTPOEHUE
CEUYEHUI, Ha BHIYMCIICHUE JJIVH,
PacCTOSIHUH, YTJIOB, IUIOLIAEH.
[IpoBOaUTH AOKA3aTEIBHBIE PACCYKIACHUS
MIpY PEUICHUU 33/1a4.

| [IpuMeHATH CBOMCTBA CHMMETPUHU
MIpY PEUICHHUU 33/1a4 Ha TeJla BpallCHHUs, Ha
KOMOWHAIHIO TEIT.

N300pakaTh OCHOBHEIE KPYTJIBIE TElla U

BBIITOJIHATH PUCYHOK I10 YCJIOBHIO 3a1a4U.

N3mepenus B reoMeTpuun

O3HaKOMHTLCS C TTIOHATHSIMH IIOMIAIN

1 00beMa, aKCHOMaMH 1 CBOMCTBaMH.
Pemath 3aaun Ha BEIYHCIICHUE
TJI0IAIeH TIIIOCKUX (DUTYD, TPUMEHSIS
COOTBETCTBYIOIIHE (POPMYIIBI U (haKThI U3
TJIAaHUMETPHH.

] N3yuuTh T€OpEMBI O BHIYUCICHUU
00BEMOB MPOCTPAHCTBEHHBIX TEJI, pelIaTh
3a/1ayu Ha IPUMEHEHHE POopMyT
BBIYMCJICHHS 00BEMOB.

] N3yuuts popmynsl aiist
BBIYMCJICHUS TUIOIIAIeH TOBEPXHOCTEH
MHOTOTPAHHUKOB U TE€JI BpAIICHUS.
O3HaKOMHTBLCSI C METOJIOM BBIUMCIICHUS

TUIOIIA/IA TTIOBEPXHOCTH Cephl.

] Pemate 3agaun Ha BEIYKCIIEHHE
10 IeH TTOBEPXHOCTH

IIPOCTPAaHCTBCHHLIX TCIJI.

KOOp)II/IHaTBI " BCKTOPHI

] O3HAKOMUTBCS C IOHATHEM
BEKTOPA.

N3yunTh 1ekapTOBY CUCTEMY KOOpPAUHAT B
IIPOCTPAHCTBE, CTPOUTH 110 3a/IaHHBIM
KOOPAWHATAM TOYKH U IUIOCKOCTH,

HAaXOJUTb KOOPAWHATHI TOYCK.
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u Haxonuts ypaBHeHUSA
OKPY’KHOCTH, C(ephl, INIOCKOCTH.
Brraucisate paccTosHus MEXAY TOUKAMHU.
N3yunth CBOMCTBA BEKTOPHBIX

BEJINYMH, IIPABUJIA PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IIPABUJIA
HaXO0XJICHUs KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIpaBWIA ACHCTBUM C
BEKTOPAMH, 3aJaHHBIMU KOOPINHATAMH.

| [IpuMeHATH TEOPUIO NMPU PELICHUN
3a/1a4 Ha ACUCTBUA C BeKTopaMu. M3yuuts
CKAJIIPHOE IIPOU3BECHUE BEKTOPOB,
BEKTOPHOE yPaBHEHHUE NPSMOU U
IIJIOCKOCTH.

[IpuMeHATH TEOPUIO NPU PELICHUU 3a1a4
Ha JICUCTBHS C BEKTOpaMH, Ha
KOOPAMHATHBIM METOJ, HA IPUMEHEHNE
BEKTOPOB ISl BBIYUCIICHUS BEJIMYUH YTJIOB
Y PACCTOSIHUU.

O3HAKOMUTBCA C J1I0KA3aTENbCTBAMHU
TEOPEM CTEPEOMETPUHU O B3AUMHOM
PACITOJIOKEHNH MPSMBIX M TUIOCKOCTEN C

HCITOJIb30BAHUCM BCKTOPOB.
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