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MMPOI'PAMMA YYEBHOHN JUCIUIJIMHBI
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[Iporpamma yueOHOW AWCHMIUIMHBI  pa3paboraHa Ha ocHoBe DenepaibHOTO
rocyJapcTBeHHOro oopaszoBatenbHoro cranjapra (ganee — GI'OC) no crnenuaibHOCTH:
15.02.17 MoHTaxX, TEXHUYECKOE OOCIYXMBAHHE, DOKCIUIyaTalusi W  PEMOHT
IIPOMBIIIIJIEHHOT'O0 000pYI0BaHUsI (TI0 OTPACIIsIM)

Opranuzanus-pazpadorunk: KIBIIOY  «XabapoBckuil TexHHUKYM TexHochepHOi
0€30MaCHOCTH U MPOMBIIIJICHHBIX TEXHOJIOT U

PazpaboTunku:

E.B.KpyrioBa - npenogaBaTeiib MATEMATHKH.

®.1.0., yueHas cTeneHb, 3BaHUE, JODKHOCTD

PaccmoTpeno u ono6peHo Ha 3aceganuu Y MO Marematuueckoe U 00111€€ eCTECTBEHHO-

HAY4YHOE HaIlpaBJICHUE

[Iporokoi Ne OT « » 20 T.

[Ipencenarens YMO (MuxaiinoBa M. b.)

CornacoBaHo Ha 3aCCaaHN MECTOAUYCCKOI'O COBCTA

ITporokoi Ne OT « » 20 T.

[Ipencenarens MC (JIuneBuu O.I".).
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1. O6mas XapaKTepUCTHKA IpUMEPHOI pabouei IpOrpaMMBbl
o0mreo0pa3oBaTeNbHON TUCIMIUIUHEI « MaTeMaTukay

1.1. OGnacTe npuMeHeHUs paboydeil MporpaMMbl
[TporpamMma y4yeOHOM nucuUUIUIMHBI «MaTtemaTtuka» SBISETCS YacTblO OCHOBHOMU

npodeccuoHabHON 00pa3oBaTenbHON mporpamMMbl B cooTBeTcTBHH ¢ DPI'OC 1o
cneruaibHocTsIM  npodeccun CIIO: 15.02.17 MoHTax, TeXHUYECKOE OOCITyKHBaHUE,

AKCIUTyaTalusi ¥ PEMOHT MPOMBILIJIEHHOTO 000pyI0BaHUsI (110 OTPACIISIM)

1.2. Mecto y4eOHOM MMUCIUIUIMHBI B CTPYKTYpe OCHOBHOHM MpodeccHoHaIbHON
00pa3oBaTeNbHON NPOrpPaMMBbI:

-yueOHas JAUCIUIUIMHA SIBJISIETCS JAUCIUILIMHON 00I11e00pa30BaTEIbHOIO YU4EOHOTO
IMKJIa B COOTBETCTBHM C €CTECTBEHHOHAYYHBIM TMpodumieM MNpodhecCuoHaTIHLHOTO
oOpa3oBaHus.

-y4eOHasi JUCIUIUIMHA OTHOCUTCSA K mpeameTHoi obmactu @I'OC COO (CIIO)
MaTeMaTuKa: areopa, Hayajia MaTeMaTH4eCKOro aHallu3a, FTeOMETPUS

-0011el (Mo BeIOOPY) U3 00sI3aTENbHBIX MPEIMETHBIX 00J1acTeH (JOMOJIHUTEIBHON —
1o BeIOOpY oOyuaronuxcs, npeaiaraeMeix [100).

-ypOBEHb OCBOEHUSI y4eOHOM nucuuriuHbel B cooTBeTcTBUU ¢ PI'OC COO (CIIO)
0a30BbIN.

Peanuzanus coxepkaHusi ydeOHOM JUCHUIUIMHBI MPEANoiaraer CcoOIoeHue
MPUHIIAIIA CTPOTOM MPEEMCTBEHHOCTH O OTHOIIIEHUIO K COJIEPIKaHUIO0 Kypca MaTeMaTHKU
Ha CTYIIEHH OCHOBHOT'O (CpeIHero) o0I1ero oopa3oBaHusl.

B 10 ke Bpems yuebOHas JUCHHMIUIMHA MaTeMaTWKa: anredpa, Hayaia
MaTEMaTHYECKOTO aHallh3a, TeOMEeTpHsi [JIsl MPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3aInii 00J1aJaeT CaMOCTOATEILHOCTHIO U IIETBHOCTHIO.

Pabouast mporpamma y4eOHON AUCITUIUIMHBI MAaTeMaTHKa WMEET MEXKITPEIMETHYIO
CBS3b C 00I1€00pa30BaATEIHbHBIMA YU€OHBIMU AUCIHUIUIMHAMU: (PU3UKOU, MH(DOPMATHKOMH,
XVMUEH.

N3yuenne y4yeOHOW MAMCUMIUIMHBI MAT€MAaTHKa 3aBEpIIAETCS IMPOMEKYTOUHON
atrectaneil B (opme sk3ameHa B pamkax ocBoeHus I[IIICC3 wa 6a3ze OCHOBHOTO
(cpennero) oOiero oOpa3oBaHusl.

1.3. llenu u muianupyembie pe3yiabTaTbl OCBOEHUS yueOHOTO IpeIMeTa
1.3.1 [enw o6mieoOpa3oBaTEILHOTO YUYEOHOTO TIpeIMeTa:

Conepxanue  mporpaMMbl  001e00pa3oBaTeNbHOTO  y4eOHOTO  MpeaMmeTa
«MaremaTHKa» HaIlpaBJICHO HA JOCTHKEHUE PE3YJIBTATOB €€ U3YYCHHUS B COOTBETCTBHH C
tpedoBanusiMu GI'OC COO ¢ ydetrom mnpodeccuoHanbHoM HampaBieHHocTH DPI'OC
CIIO.



1.3.2. Ilnanupyemble pe3ynbTaThl OCBOEHHs O00I€00pa30BaTENLHOTO Y4eOHOTO
npeameta B cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox v HaumenoBanue

IInanupyemMble pe3yJibTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa

GopmMupyembIx
KOMIIeTeHIHii Oo6ume (YY) JAucunmimHapHbie (MpeIMeTHbIE)
MnaHupyemble pe3ynbtaTtbl 06yueHus
O6wue KomneTeHUUm
O6wme! AvcumnavHapHbie?

OK 01 Bribupath crocoObl pemeHusy

3aaq npodeccuoHaNbHOM
NEesTeIbHOCTH  TPUMEHUTEIBHO
K pa3jM4HbIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBPEMEHHBIE
CpeICcTBa TIOWCKa, aHalu3a u
WHTEPIPETALINH uHbopManuu U

I/IH(l)OpMaHI/IOHHI)IC TEXHOJOI'uu, IJd
IBBITIOJTHCHU L 3aaay4
MpoQeCCHOHAIIBHON e TEIHHOCTH.

- TOTOBHOCTb K TPYyAY, OCO3HAaHHUE IIEHHOCTHU
MacTepcTBa, TPY10Jito0ue;

TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTMYECKOU u COLIMAIBHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTH|
MHULUPOBATh, IUIAHUPOBATh
CaMOCTOSITEJILHO BBINOJIHATD TaKyHo
NESATEIIBHOCTD;

- WHTEpeC K  Ppa3InYHbIM cepam

MpoeCCHOHAIBHON e TENHHOCTH,

OBnaneHue y4eOHBIMU

MO3HaBaTEIbHBIMU JACHCTBUSIMU:

YHUBCPCAJIbHBIMU

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSITENIBHO  (hOPMYJIMPOBATH
AKTyalIM3MpoBaTh MpoOIeMy, paccMaTpUBaTh

u

-BJIQ/IETh METOJIAMH JIOKA3aTeIbCTB, AITOPUTMAMH PELICHUS 3ajad;
yMeHue (HOopMyIHpOBaTh OIpEAeTCHHs, aKCUOMbl U TEOPEMBI,
[PUMEHSTh UX, MPOBOJIUTH JI0Ka3aTeJIbHbIE PACCYXKICHHS B XOJE
peleHus 3aaay;

- yMETh OIEepPUpPOBaTh MOHATUSAMHU: CTENEHb YHUCIa, Jorapudm
YKClia;  yYMEHWE  BBINOJHITH  BBIYHCICHHEC  3HAUCHUH W
MpPeoOpa3oBaHUs BBIPAKCHUM CO CTENCHAMH U JIOTapupMamu,
npeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

YMETh
MppalMOHaIbHbIC, TIOKA3aTeNbHbIE, CTETIEHHBIE, JOTapuMUIECKHE,
TPUTOHOMETPHYECKHUE YPABHEHUSI U HEPABEHCTBA, MX CHCTEMBI;
GbyHKIMS, HempepbIBHA
(b yHKIMS, TPOU3BOAHAS, IEPBOOOPA3HAsl, ONPEICTICHHBIN HHTETpall;
AIIEMEHTApHbIX  (QYHKIUH,

MCIIOJIB3Ysl CHPaBOYHBIC MATCPHAJIBI; UCCICA0OBATL B HpOCTCﬁHIPIX

OICprUpoOBaThH IIOHATUAMMU parOHaJIbHEIC,

YMCTL OHNCPUPOBATH NOHATUAMMU:

YMCTb HaxXoauThb IIPONU3BOJHBIC

cIy4asiX (YHKIMM Ha MOHOTOHHOCTb, HAXOJIWUTh HaWOOJbIIME U
HauMEHbIINE 3HauUeHUsl QYHKIUN; CTPOUTHh TpadMK¥ MHOTOYJICHOB
C  HCIIOJIB30BAHMEM  almapara

MaTeMaTHu4CCKOro aHalIni3a,

IMPUMCHATHL IIPOU3BOAHYHO IIpU PCHICHUMU 3ada4 Ha JABUIKCHUC,




€C BCCCTOPOHHE,

- YCTAHABJIUBATb CYHIGCTBGHHBII;'I IMPpU3HAK WJIA

OCHOBAHUWA OJIsI CPpaBHCHH, KJ'IaCCI/I(bI/IKaHI/II/I H

000011IeHM;

- ONpEACHATh eI JIEATEIbHOCTH, 3a/1aBaTh
MmapaMeTpbl U KPUTEPUU MX JOCTUKCHHS,

- BBISBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYUHUS
B PaCCMAaTPUBACMBIX SIBJICHUSX;

BHOCUTb KOPPCKTUBbBI B ACATCILHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLCHUBATL PUCKHU HOCJ'IG,Z[CTBPIFI JCATCIIBHOCTH,
pa3dBHUBATb KPCATUBHOC MBbLIINIJICHHUC IIPpH

[PCIICHUHN KU3HCHHBIX HpO6J’I€M

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BIAJIETh HaBBIKAMH y4eOHO-
KCCIIEOBATEIIHCKOM u IIPOEKTHOM|
eI TeIbHOCTH, HaBBIKAMU paspelieHus
mpooJem;

- BBIIBJISTH MPUYUHHO-CIIEJCTBEHHBIE CBSA3H U
AKTyaJIM3UpOBATh 3aJjauy, BbIIBUTATh TUIIOTE3Y)|
ee HaXOJUTh AapryMEHThl s
TOKa3aTeNnbCTBa CBOMX YTBEPXKICHUI,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

pelieHus,

AHAJIN3UPOBATH IMOJTY4YCHHBIC B X0J€

pCICHUA 3ada4yu PpEe3yJIbTATbl, KPUTHUYCCKU
OLICHUBATb

IMPOTrHO3UPOBATH

nx JOCTOBCPHOCTD,

HU3MCHCHHC B HOBBIX|

[peIaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 33Jaud Ha HauOOJbLIME U

HAUMEHBIINE 3HAYCHHS, HA HAXOXKJICHUE IYTH, CKOPOCTH H
YCKOPEHHS;

byHKIHS,
nokaszareibHass (YHKIHS, CTENICHHAs (YHKIHS, JIorapuMuieckas
(GyHKIMSI, TPUTOHOMETpUUYeCKHe (GYHKIHUH, OOpaTHbIe (DYHKIUH;
YMEHUE CTPOUTH TpapuKH HM3YYCHHBIX (QYHKIUH, HCIOJIH30BATH

rpadyKy IpyU U3yYEHUH MPOIECCOB U 3aBUCUMOCTEH, NP PELICHUH

YMETb OIEPUPOBATH IOHATUSAMU: PaALMOHAIbHAS

3aJa4 U3 APYrux y4yeOHbIX MPEAMETOB U 33]1a4 U3 PEAIbHOM JKU3HH;
BbIpaXKaTh GOpPMYJIaMH 3aBUCUMOCTH MEXy BEIMYUHAMU;

- YMETh peulaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YHCIE HA
[IPOLIEHTHI, JOJAM M 4YacTHU, Ha JBUXKEHUE, paboTy, CTOUMOCTb
TOBApOB M YCIYyr, HaJOIM, 3aJadyd U3 oO0JacTH YHpaBJICHUS
JIMYHBIMH M CEeMEHHBbIMM (PUHAHCAMHU); COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJauH,
1CCIIEI0BATh IIOJIyYE€HHOE pelieHue u OLICHMBATh
[PaBONI0100HOCTh PE3YJIbTATOB;

- yYMETb OIEpPUPOBaTh MOHATUSAMHU: CpeAHee apuPMETHYECKOe,
MearaHa, HauOoJbllee M HAaUMEHbIee 3HA4YeHMs, pa3Max,
JMCIIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YUCIOBOrO Habopa; yMeETh
M3BJIEKATh, UHTEPIPETUPOBATh MH(OPMAIIMIO, NPEICTABICHHYIO B
TabIuIax, Ha JuarpaMmMax, rpadukax, OTpakalollyl0 CBOMCTBa
peanbHBIX MPOLIECCOB U SBICHW; MPEACTaBIATh MHYOPMALUIO C
MOMOILBIO TabMWIl M JHarpaMM; HcCCIeIoBaTh CTATHCTUYECKUE
NaHHbIe, B TOM 4YHCJEe C INPUMEHEHHEM IpadUuecKUX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPHUPOBATH MOHATHAMU: CIyYalHBIA ONBIT U CIy4allHOE
CcOOBITHE, BEPOATHOCTh CIy4ailHOTO COOBITHS; YMEHUE BBIUUCIISTH
BEPOSITHOCT  C  HMCIOJIb30BaHUEM

rpadguyecKkux  METO/OB;

MPUMEHATh (HOPMYJIBI CIIOKEHHS] U YMHOXEHHMS BEpOSTHOCTEH,




YCIOBUSX;

YMETb MMCPCHOCUTD
MMO3HAaBaTCIbHYIO W IIPAKTUYCCKYIO obnacty
PKH3HCOCATCIIbHOCTH,

3HaHUA

YMCTb HHTCTPUPOBATH 3HAHUA M3 PaA3HBIX|
MPEIMETHBIX 001acTel;

BbIABUI'aTb  HOBBIC HJCH, npeajiararh|

OPUTI'MHAJIBHBIC ITIOAXOAbI KU PCIICHUS

U  CIIOCOOHOCTL MX  MCIIOJIb30BAHUS B

[TO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

B o0nacTu IEHHOCTH HAYYHOTO MTO3HAHMS:

-chopmMHupOBaHHOCTH
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO

MHUPOBO33pPCHU,

Pa3BUTHSI HAYKH W OOIIECTBEHHOM MPaKTUKH,

KYJIbTYP,
CHOC06CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MECTA B

OCHOBAHHOTI'O Ha JAuajiore

MOJINKYJIETYPHOM MHUPE;

SI3LIKOBON

COBCPHICHCTBOBAHUC U

YUTATEIBCKOM  KYJIbTYpBI CPEICTBA

BSaI/IMO,ZIeI\/’ICTBI/IH MCXKIAY JIOJAbMH U TMO3HAHMH

KakK

MHpa;

OCO3HAHUEC OCHHOCTHU Hay‘{HOﬁ
TOTOBHOCTDb OCYHICCTBJIATD

n HCCIICAO0BATCIILCKYIO

JCATCIIbHOCTH,
IMPOCKTHYIO

KOMOWHATOpHbIE (akTel U (HopMyIIbI
OLICHUBATh BEPOATHOCTH PEAIBHBIX COOBITHI; 3HAKOMCTBO CO

IIpM  pELIEHUU 3a/ay;

CﬂyqaﬁHBIMH BCINMYHNHAMMU, YMCHHC IMPUBOJUTH IIPHUMCEPLI

[MPOABJICHUA 3aKOHa OOJIBIINX YHUCCII B IMPpUPOAHBIX H

06H.[CCTBCHHBIX SABJICHUSAX

yYMETh OIEpUPOBaTh MOHATHUAMM: TOYKA, MpPsAMasi, IUIOCKOCTH,
[IPOCTPAHCTBO, JABYTPAHHBIM YIroJ, CKPEUIMBAIOIIMECS INpPsMbIE,
[apaJuIeIbHOCTh U NEPHEHAMKYJISAPHOCTh MPSIMBIX U IIJIOCKOCTEM,
YroJI MEXAY MPSAMBIMU, YTOJI MEXKAY MPSMOM U IIOCKOCTHIO, YOI
MEX/y IIJIOCKOCTSIMH, PpAcCTOSHUE OT TOYKU JI0 IIJIOCKOCTH,
[PACCTOSIHUE MEXAY MNPSMBIMH, PACCTOSIHHUE MEX]Y IUIOCKOCTIMH;
YMEHHME MCIIONb30BaTh NPU PEIICHUU 3a/1ad U3YYEHHbIE (aKThl U
TEOpEeMBbl TJIAHUMETPUHU; YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaroILEero MUPa;

YMETh OINEPUPOBATh MOHSITUSMU:

KYyO,

MHOT'OI'PaHHHK, CCUYCHUC

MHOTOI'paHHHKA, napajuielienunesl, Npu3Ma, UPAMUIA,
¢dburypa u MoBEpXHOCTh BpallleHUs, HUIUHAP, KOHYC, map, cdepa,
CeUCHUs (UTYPHl BpalICHHS, IUIOCKOCTh, Kacaromascs cQepsl,
HUJIMHApA, KOHYCA, IUIOIIaJAb IMOBCPXHOCTU IMHUpPaMUbl, IPU3MBI,
KOHYyCa, [IJIMH/PA, TUIoaab chepbl, 00beM Ky0a, mpsiMOYToJIbHOTO
[apajuielienuiena, MupaMuibl, TPU3Mbl, UIUHAPA, KOHYCA, 11apa;
YMEHHE H300paxkaTh MHOTOTPAHHUKU M TMOBEPXHOCTH BpaICHUS,
UX CEYEHHS] OT PYKH, C MOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB; YMEHHE pacro3HaBaTh CHMMETPHIO B
[POCTPAHCTBE; yYMEHHE pacrno3HaBaTh MIpaBUIIbHBIE
MHOTI'OI'PaHHUKH

- YMCTHb ONCpHUPOBATH IMOHATHUAMU: IABUXCHUEC B IIPOCTPAHCTBE,
Mo100HbIE (UTYpHl B MPOCTPAHCTBE; MHCIIOJIB30BATH OTHOLICHHE

rionaied  MoBepXHOCTEH M O00BEMOB MOAOOHBIX (QUIYp TpH

PCIICHUUA 3a/1a4;




ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

OBJ'IaI[eHI/IC YHUBCPCAJITbHBIMU
IIO3HaBaTCJIIbHBIMUA HeﬁCTBHHMHZ

y4eOHBIMHU

B) paboTta ¢ nHpopmarmeii:

- BJIAICTh HAaBLIKAMU ITOJIYUCHUA I/IH(i)OpMaI_II/II/I
13 Pa3HbIX
OCYHICCTBJIATD

HNCTOYHHKOB THIIOB,

CaMOCTOSITENTEHO TIOUCK,
QHAJIM3, CHUCTEMAaTHU3ALMI0 M WHTEPIPETALNIO
MHPOPMALUK  PAa3IMYHBIX BHIOB M (GopMm|

MpE/ICTABJICHHUS;

- CO371aBaTh TEKCTHl B PA3IMUHBIX (hopMarax ¢
Y4eTOM Ha3zHAYeHHUs] MHPOpMAIMU U IIeJIeBOH
QyTUTOPUU, BBIOMpAs ONTHMAIBHYIO (QOpMY]
MPE/ICTABICHUS U BU3yaTH3alUH;

OLCHUBATb OOCTOBCPHOCTH, JICTUTHMHOCTD|
I/IHq)OpMaI_II/II/I, €€ COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THYCCKUM HOPMaAM;

- CTIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TE€XHOJOIMH B pELICHUH
KOTHUTHBHBIX,

KOMMYHUKATHBHBIX H

OpTraHHU3allMOHHBIX 3ala4d C CO6J'II-O)I€HI/I€M

TpeOoBaHU SPrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
NpaBOBBIX M OTHYECKUX  HOPM, HOPM

MH(POPMALIMOHHOM 0€30M1acHOCTH;

BJIaACTh HaBBIKAMH  pPACIIO3HABAHUA U

- YMETh BBIYHMCIISATH TEOMETPUYCCKHE BEJIWYMHBI (IJIMHA, YTOII,
[I0111a/1b, 00BEM, IUIOIIAb TOBEPXHOCTH), MCIIOJIb3YS H3YUCHHBIC
(OpPMYIIBI U METO/TBI;

YMETb OIEpUPOBATh IOHATUAMM: IPSAMOYIOJIbHAs CHUCTEMA|

KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
yrol MEXAY BEKTOpaMH, CyMMa

BCKTOPOB, ITPOMU3BCACHUEC BEKTOPA HA YUCJIO;, HAXOJUTH C IIOMOIIBIO,

CKaJLIpHOC ITPOM3BCIACHUC,

M3YYEHHBIX (DOPMYJI KOOPJIUHATHI CEpeUHBl OTPE3Ka, PACCTOSIHHE
MEXIY TBYMSI TOUKAMU;

- YMETh BBIOMPATH MOAXOISAIINI M3YUYEHHBIH METOH JUIsl pelIeHUs
3a/1layu, pacro3HaBaTh MaTeMaTHYeCKHue (PaKThl U MAaTEMaTUUYECKHE
MOJICJId B TIPUPOJHBIX M OOIINECTBEHHBIX SBJICHUSIX, B HUCKYCCTBE;
YMEHUE [PUBOJUTH  [PUMEPHI
[POCCHIICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MAaTEMAaTHYCCKHUX OTKpBITI/Iﬁ

YMETh OHNCPUPOBATH IMOHATHAMHU: OIPCACICHHUEC, aKCHUOMA,

Teopema, CJIEICTBHE, CBOMCTBO, TpPU3HAK, J0KA3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKU; YMEHHE (POPMYIHPOBaTH 0OPATHOE
1 [IPOTHBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOJUTH MpPUMEPHl H
KOHTPIIPUMEPBHI, UCIIOJIb30BATh METOJ] MaTEeMaTUYECKON MHIYKIINH;
[IPOBOANTH JOKa3aTeNIbHbIE DPACCY)KIEHUS IpU pEIIeHUuU 3ajaad,
OLICHUBATh JIOTUYECKYIO NMPABUIBLHOCTh PACCYKICHUM;

- YMETb OIEPUPOBATh IMOHATHSAMH: MHOXECTBO, IOJMHOKECTBO,
orepanuy HaJ MHOXXECTBAMHU; YMEHHE MCIIOJIb30BaThb TEOPETHUKO-
MHOKECTBEHHBINM ammapar A ONMCAHMs PealbHBIX IPOLECCOB U
SBJICHUI MpPU PELICHUM 3aJady, B TOM YHUCIE U3 JIPYTUX Y4eOHBIX
[pPEIMETOB;

- YMETh ONEepUpOBaTh MOHATUSAMU: rpad, CBSI3HBIM Tpad, Aepeso,
[UKJI, Tpad Ha MJIOCKOCTH; YMEHHUE 3aJlaBaTh U OMUCHIBATh Tpadbl
[PAa3TUYHBIMU  CIIOCOOAMM; HCMOJIb30BaTh Tpadbl MNpU PEIIeHUHN

3a1a4;

BamUThl  MH(pOpMAlMK, HMH(DOPMAIMOHHON




0€30aCHOCTH JTUYHOCTH

- yMeTh CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: COYETAHHUE,
MEPEeCTaHOBKA, YHUCIIO COYETaHW, YHCIO IEPECTaHOBOK; OMHOM
HpioTOHA; yMEHHME TPUMEHATH KOMOMHATOpHBIE (aKTBl U
paccy>KIeHMs Ul PELICHUs 3aay;

-yMETb ONEPUPOBaTh IOHATUAMHU: HATYPAJIBHOE 4YHUCIIO, LEJI0E
4KUCI0,  OCTAaTOK 10  MOXYJI,  paUUMOHAIBHOE  YHUCIIO,
MPPALMOHAIBHOE YHUCIO, MHOXECTBA HATYpPaJIbHBIX, LEIBIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX 4YHMCEI; YMEHHME HCIIOIb30BaTh,
[PU3HAKW  JI€JIMMOCTH, HAUMEHBIIMA OOMMHA  JAEIUTeNh U
HarMEHbIIee Oo0Iee KpaTHOe, alropuT™M EBKIHMIA MpH pemeHun
3a/1a4; 3HAKOMCTBO C pa3JUYHBIMU [O3ULUOHHBIMH CHUCTEMaMH
CUMCIICHUS;

- YMETb CBOOOJHO OIEPUPOBATH MOHATHSAMM: CTEHEHb C LEJbIM|
[I0Ka3aTeleM, KOPEHb HATypalbHOW  CTEIEHHM, CTENEHb C
palMOHAJIbHBIM  IIOKa3aTeleM, CTENEHb C  JICHCTBUTEIbHBIM
(BeLIeCcTBEHHBbIM) IIOKa3aTesIeM, JOrapupm 4ucia, CUHYC, KOCHHYC
1 TAHTE€HC IPOM3BOJIBHOTO YHCIIA;

- YMETh OIEpPUpPOBaTh MOHATHSAMHU: TOXKJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPAaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMH, HEPAaBEHCTB M CHUCTEM,
[pallMOHAJIbHBIE, HUppalMOHAIbHbIE, IOKa3aTeJIbHbIE, CTEIEHHBIE,
norapupmMUUECcKue, TPUrOHOMETPUYECKUE YPABHEHUS, HEPAaBEHCTBA
W CHCTEMBI; YMEHHE pellaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[MOMOUIBIO Pa3IMYHBIX IIPUEMOB; pELIaTh ypaBHEHUs, HEPABEHCTBY|
1 CUCTEMBI C IApaMETPOM; IPUMEHATh YPAaBHEHUsI, HEPABEHCTBA, UX
CUCTEMBl U1 pelIeHUs MaTeMaTH4YecKUX 3aJad M 3a7ad U3
[Pa3TUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HH;

-yMeTh CBOOOJHO OINEPUPOBATH MOHATUSAMU: TpaQUK QYHKIHH,
oOpaTtHast (pyHKUHS, KOMOO3ULIMS (DYHKUUH, JHUHEHHAs (QYHKIMS,

KBagpaTH4Has  (YHKIMS, CTemeHHas (QYHKOUS C  IeJbIM




mokasarejieM,  TPUTOHOMETpHYeckue  (yHKOMH,  OOpaTHBIE
TPUTOHOMETPHUUYECKHE byHkuuy, nokaszaresbHas u
nmorapudmuueckas QyHKIMHM; YMEHHUE CTPOUTH rpaduku QyHKIUi,
BBITIOJIHATH PE0OpazoBaHus rpaduKoB PyHKITHIA;

YMEHHUE MCII0JIb30BaTh rpaduku QyHKIMH U1 N3y4eHHsl IPOLECCOB
U 3aBUCUMOCTEH Mpu pEUIeHMH 3aJad M3 JPYIMX Yy4eOHbIX
pEeIMETOB U U3 peaJbHOW JKM3HM;, BbIpakaTb (GopMyIaMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

YMEHHE CBOOOIHO ONEpUPOBATh MOHSATHSIMH: YETHOCTH (DYHKITUH,
MEPUOTTIHOCTD byHKINH, OTPaHUYEHHOCTh ¢byHKINN,
MOHOTOHHOCTh (DYHKIUH, SKCTpeMyM (YHKIUH, HauOoiblIiee u
HalMEHbIIEe 3HAa4YeHHUs (YHKIMH Ha TPOMEKYTKE, YMEHHE
[IPOBOJIUTH HUCCIIeI0BaHNE (DYHKIINH;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U I'paduKu GYHKUUN AJIs pelIeHus
YpaBHEHM, HEPaBEHCTB M 3aJay C IapaMeTpaMu; U300paxkaTh Ha
KOOPJMHATHOM IJIOCKOCTM MHOXKECTBA pEIIEHUN ypaBHEHMI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOO/IHO OTIEPHPOBATH MOHSATHIMHU: TIOCIEI0BATEILHOCTB,
aprudMeTHuecKas IMPOTPECcCHs, TEeOMETpPHUYECKas IPOTrPECcCHs,
OeckoHEYHO YyOBIBarOIIas TreoMETpUYecKass MpPOTPEcCHs; yMEHHe
3a7aBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- YMEeThb ONEpUpPOBaTh MOHATHSAMM: HENPEPHIBHOCTh (YHKIINH,
ACUMIITOTHI rpaduka (YHKIMHU, TepBas U BTOpas IMPOU3BOAHAs
(YHKLINU, T€OMETPUUECKUN U (PU3MUECKUI CMBICI MPOU3BOIHOM,
nepBoOOpa3Hasi, OIpPENeNIeHHBI WHTETpal, YMEHHE HaXOIHTh
ACHMIITOTHI Tpaduka (QYHKIIUH, YMEHUE BBIYUCISTH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YaCTHOTO W KOMIO3HWIHK (DYHKIIHIA,
HAXOJUTh YpaBHEHHE KacaTelbHON K rpaduKy QyHKIUY;

YMCHHUEC UCIIOJIB30BaTh NPOU3BOAHYIO IJIA UCCIICAOBAHUA (I)YHKI_II/II\/'I,




JUIsI HAXOX/IECHUS HAWJIYYIIEro pELlIeHUs B IPUKIATHBIX, B TOM|
YHCIEC COLMAIbHO-3KOHOMUYECKUX M (PU3MUECKUX 3agadax, s
ONpEIEIICHUsI CKOPOCTHM U YCKOPEHMs; HAXOAUTh IUIOIIAAU MU
00beMbl (DUTYp C TOMOIIBIO HWHTErpaja; HPUBOAUTH TNPHUMEPHI
MaTEMaTHYECKOT O MOJIETTMPOBAHUS c IIOMOUIBIO
i epeHIMaIbHBIX YPaBHCHHIH,

- yYMETb OIEPUPOBATH MNOHATUAMM: KOMIUIEKCHOE  YHCIIO,
CONPSDKCHHBIE  KOMIUIEKCHBIE 4YHCIA, MOAYJIb M  apryMEHT]
KOMIUIEKCHOTO 4YHcia, (opMa 3amiCH  KOMIUIEKCHBIX —YHCEll
(reomeTpuyecKasi, TPUTOHOMETpUYECKasl U anredpandeckas); yMeTb
MPOU3BOIUTh  apU(PMETUUYECKHE JCUCTBUS C KOMIUIEKCHBIMHU
qlC/IaMi; IPUBOJUTH IMPUMEPHl HUCIOJIb30BAaHUS KOMIUIEKCHBIX
qKCel;

- yMeTb CBOOOJHO  ONEPUPOBATH  IMOHATHSMU:  CpEIHEE
apudMeTHuecKoe, MelnaHa, Hauboblee U HauMEHbLIee 3HaYeHNU,
pa3Max, IUCHEpPCHs, CTaHAAPTHOE OTKJIOHEHHE JUIsl OIHCAHUs
YKCJIOBBIX JTAHHBIX; YMEHUE UCCIIEN0BAaTh CTAaTUCTUYECKHE JaHHbIE,
B TOM 4YHCI€ C TPUMEHEHUEM TIpaduueckux METOAOB W
DIIEKTPOHHBIX CPEACTB; TIpaHUuecKd HCCIeI0BaTh COBMECTHBIE
HAOJIIOJIEHUsI C TOMOIIBI0 AMAarpaMM pPAacCEUBAHMUSI U JIMHEHHOU
[perpeccuu;

- YMETb HaxOJHUTb BEPOATHOCTH COOBITHM C HCHOJIB30BAHUEM|
rpadMuecKuX METOJIO0B; IPUMEHSTh JUIsl pelIeHus 3afad (HopMyJibl
CIIO)KEHUSI U YMHOXKEHHUS BEpOSTHOCTEH, (opMydy MOJHON
BEPOSTHOCTH, (opmyny bepHyman, komMOuHaTOpHBIE (AaKTHl U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTU PEATIbHBIX COOBITUI;

-yMEHUE  ONepupoBaTh TMOHATHUAMU: CllydailHas  BEJIMYUHA,
[pacmpeqeieHne  BEpOSITHOCTEH, MaTeMaTH4ecKoe  OXXUAAaHUE,
NACTIEPCUSI M CTAHJAPTHOE OTKJIOHEHWE CIyYalHOW BEIWYMHBI,

(I)YHKI_II/II/I pacnpeCaACIICHUA n IIJIOTHOCTHU paBHOMCPHOIO,




[IOKA3aTEJIbHOIO W  HOPMAaJbHOIO  PACHPEACIICHUN;  yMECHHE
MCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENECICHUMN IS PELICHUS
3aJa4y; 3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/b]
BBHIOOPOYHBIX ~ HCCIIEIOBaHUI; -yMEHME NPUBOJUTH IPUMEPH]
NpPOSIBIIEHUS  3aKOHa  OOJBIIMX  YUCEl B HPUPOJHBIX U
0OI11€CTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJHO ONEpPUPOBaTh IMOHATHAMHU: TOUYKa, MpsMasd,
[JIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH Yrou,
NBYITPAaHHBIA  YroJl, TPEXIPAaHHBIA Yroj, IepeceKarolmecs,
[apaJuleIbHbIE M CKPELIMBAIOIIMECS IPSMBIEC, MAPAJUIEIBHOCTD U
[EPIEHAUKYJIPHOCTD MPAMBIX W IUIOCKOCTEH, Yol MEXAY|
[IPSAMBIMH, YIOJl MEXAY IpPsAMOM M IUIOCKOCTBIO, YIOJl MEXNIY
[JIOCKOCTSIMU;

- YMEHHE UCIOJIb30BaTh IPU PEUICHUHU 3a7ay U3y4eHHbIE (PAKTHI U
TEOopeMbl IJIAHUMETPUH; YMEHHE OLEHUBATh Pa3Mepbl OOBEKTOB B
OKpYXKAlOIleM  MHUpPE;, yYMEHME  ONEpUPOBATH  IOHATHIMM:
MHOT'OI'PAHHHUK, CEYCHHUE MHOI'OI'DaHHUKA, IIpaBUJIbHBIN
MHOTOTPaHHHUK, @puU3Ma, NOHpaMuia, QuUrypa u IMOBEPXHOCTb
BpallleHus1, IUJIMHAP, KOHYC, ap, cdepa, pa3zBepTka NOBEPXHOCTH,
CEYeHUsSI KOHyCa U LUJIMHJIPA, [TapaJUICIbHbIE OCH WM OCHOBAHUIO,
CeueHHe IIapa, IUIOCKOCTb, Kacaromascs c(epbl, IUINHIPA,
KOHYCa; YMEHHE CTPOUTh CEUYEHHE MHOTOrpaHHMKa, HM300paxkaTh
MHOTOI'PaHHHUKH, (PUTYPBI M TOBEPXHOCTH BpAILlEHUs, UX CEYCHUs, B
TOM YHCJIE C IOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHUE IIPUMEHATH
CBOMCTBA F€OMETPUYECKUX ¢buryp, CaMOCTOSTEIIEHO
(dbopMynupoBaTh OMpEeNieHUuss U3ydaeMbIX (UTYp, BBIABUTATH
TUIOTE3bl O CBOMCTBaX M MpHU3HAKaX TI€OMETpUYECKuX Quryp,
000OCHOBBIBaTh WJIM  ONpPOBEpPraTh HX; yMEHHE MPOBOAUTH
KjacCUpUKalKo0 (UTYp IO Pa3IUYHbIM TPU3HAKAM, BBINOTHSTH

HCO6XOI[I/IMLIC AOMNOJHHUTECIBHBIC TIOCTPOCHUS




- yMeTh CBOOOJHO OIEPHUPOBATH MOHATUSAMU: IUIOIAAb (UTYPHI,
00beM (GUTyphl, BEIWYMHA YIJa, PACCTOSHUE OT TOYKH [0
[IOCKOCTH, PACCTOSHUE MEXIY TMPSMBIMH, PACCTOSHUE MEXKTY)|
MIOCKOCTSIMU, TUIOIIAh CEPhI, IIIOMAAh TOBEPXHOCTH MHUPAMUIBI,
MpU3MBI, KOHYCa, IIMHIpa, 00beM Kyba, MPSIMOYrOJIbLHOTO
napajuieNienumne1a, TUupaMuIbl, TPU3MBbL, HUIHHIPA, KOHYyCa, 1Iapa;
YMEHHE HAaXOJIUTh OTHOIIEHHE 00bEMOB ITOJJOOHBIX UTYD;

- yMeTb CBOOOJHO ONEpPUPOBATH TMOHATUSMU: JIBXKEHHE,
MapajyieNbHBId  TIEPEHOC, CHMMETpPHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, INpPeoOpa3oBaHHE MOAOOHS, IMOJO0OHBIE
(GUTyphl; YMEHHE pacIlO3HABATh PAaBHBIC U MOJOOHBIC (QUTYDHI, B
TOM 4YHCIIE B TMpPHPOJE, HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCII0JIb30BATh reoMeTpUUYecKre OTHOUICHHUS, HaXOJIUTH
reOMETPUYECKUE BEJIMYMHBI (JJIMHA, YTOJ, IJIOLadb, 00bEeM) MpH
pelieHry 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB M M3 PEalbHOMH
PKU3HU;

- yMEeTh CBOOOJHO OINEPHPOBaTh TMOHATUSAMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJHMHAT, BEKTOP, KOOPIMHATHI TOYKH, KOOPJIHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOW3BEICHHE BEKTOpa Ha YHCIIO,
[pa3joKeHue BeKTopa 1o 0a3ucy, CKaJspHOE MPOU3BEACHHUE,
BEKTOPHOE TPOM3BEICHUE, YroJll MEXKIy BEKTOpaMH;, YMEHHE
MCIIONIb30BAaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ Ui pEIICHUS
reOMETPUUYECKUX 3a7ady M 33Jad JPYTUuX Y4eOHBIX MPEIMETOB;
ONEpUpPOBATh MOHATUAMU: MaTtpuua 2x2 u 3x3, omnpeaenuTenb
MaTpPHUIIbI, TEOMETPHUYECKHUI CMBICIT OTIPEACTUTEIS;

- YMETh MOJICTTUPOBAThH PEATbHBIC CHTYAI[MH Ha SI3bIKe MaTEMaTHKH;
COCTaBJISITh BBIPAKCHHSI, yPABHECHHUS, HEPABCHCTBA U MX CUCTEMBI T10
YCIOBUIO  3a/ayd, MCCIEA0BaTh IOCTPOCHHBIE MOJAETH
WCIIONIB30BAHUEM  ammapara  anreOpsl,  WHTEPIPETHPOBATH

HOJ'IyLIeHHHﬁ pe3yibTar, CTPOUTH MATEMATUYCCKUC MOICIIN (|




[IOMOIIBI0 TEOMETPUYECKUX IIOHATHUA W  BEJIMYMH, pEILIaTh
CBSA3aHHBIE C HUMH  I[PAaKTUYECKHE  3aJa4M; COCTaBIATH
BEPOSITHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH  IOJY4CHHBIN
[pE3yJIbTaT; pewarb IPUKIAIHBIE  3a1a4d cpencrBamy
MaTEMaTUYECKOr0  aHaliu3a, B  TOM  YHUCIE  COLMAJIBHO-
HKOHOMHUYECKOTO U (PM3UUECKOTO XapaKTepa;

- YMEHHE BbIOMpPATh NOAXOAALIMM METOJ AJIs pELIeHUs 3ajauu;
[MOHVMMAHUE 3HAYMMOCTH MAaTE€MaTHUKUA B HM3YYCHMM IPUPOIHBIX U
0OLIECTBEHHBIX NPOLIECCOB U SBJICHUM;

-YMEHHE DPAacCIO3HABaTh IIPOSIBJICHUE 3aKOHOB MATEMATHKUA B
NCKYCCTBE, YMEHHME IPUBOAWTH IPUMEPBl MaTEMAaTHYECKHUX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€MaTHUYECKOW HAYKH




- yYMEThb ONEpUPOBATh MOHATUSMH: palMOHATIbHAS (YHKIIHA,
[10Ka3aTeabHast byHKLU, CTETEHHAs byHKIHA,
nmorapudmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (QYHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTH TpapUKH H3YYCHHBIX
(byHKLIMH, UCIONB30BaTh I'padMKU MPU U3YYEHUHU MPOLIECCOB U
3aBUCUMOCTEH, MpH pELIeHWH 3aJad M3 JAPYIMX Yy4eOHbIX
[IPEIMETOB U 33/1a4 U3 pealibHOM JKU3HHU; BhIpaXkaTh (opMyIaMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

- YMETh ONEPHPOBATH MOHATUSMH: TOXIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHN
1 HEPaBEHCTB, pPaBHOCHJIBHOCTh YpaBHEHHH, HEPAaBEHCTB U
CHCTEM, palHMOHAJIbHBIE, HWpPPANMOHAIBHBIE, MOKa3aTeIbHbIE,
CTEITIEHHBIE, JorapupmMuyuecKue, TPUTOHOMETPUUYECKHE
YpaBHEHMsI, HEPABEHCTBA U CUCTEMbI; YMETh PEIIaTh YpaBHEHUS,
HEpAaBEHCTBA M CHUCTEMbl C IOMOILBIO Pa3IMYHBIX MPUEMOB;
pelaTh ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl C IapaMeTpOM;
PUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHNUS]
MaTeMaTHYECKUX 3a/1a4 W 3a7ad M3 Pa3IMYHBIX 00JacTell HayKd
Y peajbHOM KU3HU;

- yMeTh CBOOOJHO OIEPUPOBaTH TOHSATHAMHU: JIBHKCHHE,
MapajuiebHBIA  TIEPEHOC, CHMMETpPHSl Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe MOA0OUS, MOTO0OHBIE
(burypsl; yMeTh pacro3HaBaTh pPaBHbIE U MOJ00HBIE (UTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;

-yMETb HCIOJIb30BaTh T€OMETPUUYECKHE OTHOILIEHHS, HaXOIMTH
reOMEeTpPUUYECKHEe BETMYMHBI (JJIMHA, YToJ, oMb, 00beM) MpH|
[PEIICHUH 3a/1a4 U3 IPYTHX YYeOHBIX MPEIMETOB U U3 pPeabHOMH
KI3HU




OK 03
[pE€aIn30BbIBATH

[LnanupoBaTh u
COOCTBEHHOE
npoeCCUOHATbHOE U JTMYHOCTHOE
pa3BUTHE,  MPEANPHHUMATEIBCKYIO
NesTeIbHOCTh B MPO(ECCHOHAIBLHOM
chepe,
(buHaHCOBOM IPaMOTHOCTH

PA3JIMYHBIX JKU3HCHHBIX CUTYAlHUAX

HCIIOJIBb30BaTh 3HAHHA IIO|

B

B
BOCIIMTaHUS:

obactu AYXOBHO-HPABCTBCHHOTO|

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTH

OLCHMUBATh CUTyallUIO U

MPUHHUMATDH OCO3HaHHBIC peuicHud,
OpPUCHTHPYACHL Ha MOPAJIBbHO-HPABCTBCHHBIC

HOPMBI 1 ICHHOCTH,

- OCO3HaHWE JMYHOTO BKJIaZia B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHME K CBOUM
poauTensM M (WIM) OPYTUM YJI€HaM CEMbH,
CO3JIaHUI0 CEMBUM HAa OCHOBE OCO3HAHHOTO
NPUHATUS I[IEHHOCTEH CEMEWHOM KWU3HH B

COOTBCTCTBUH C TpaAULIUAMU HAPOJ0B POCCI/II/I;

OBJajiecHue YHUBEPCATbHBIMU PETYJISTUBHBIMU
MEeUCTBUSIMHU:

a) caMOOpTaHHU3aIIUS:

CaMOCTOSITEIILHO OCYUIECTBIIATH
[O3HABATEJIbHYIO  JAESATEIBbHOCTD,
npoOJeMbl,  CTaBUTH (bopmyaHMpoBaTh

COOCTBEHHBIC 3agaduud B OGp&SOB&TCJ’ILHOﬁ

BBISIBJIATH
u

MCATCIIBHOCTH U ) KU3HCHHBIX CUTYaIlUAX;

- CAaMOCTOSITEJIbHO COCTAaBJIATH IJIaH peIIeHUs
NpoOJeMbl C Y4€TOM HMEIOIIUXCS PECypCoB,

COOCTBEHHBIX BO3MOXKHOCTEM Hu

- yMEeTb  ONEpHUpPOBaTh  IOHATHAMU: paluoOHaJIbHbIE,
MPPALMOHAJIBHEIE, II0Ka3aTeJIbHBIE, CTCIICHHBIE,
morapu(pMHUUECKUEe,  TPUTOHOMETPUYECKHE  ypaBHEHHS  H

HEPaBEHCTBA, UX CUCTEMBI,
- YMEeThb ONEpUPOBATh TMOHATUSMU: MHOTOIPAaHHUK,
MHOTOTpaHHHKa, KyO, Mapajulefienunen, MNpu3Ma, MOHpaMuia,
durypa ¥ NOBEpXHOCTh BpAIICHUS, LWIMHIAP, KOHYC, IIap,

chepa, ceueHuss (QUIypbl BpallleHHUs, IUIOCKOCTb, Kacarollascs

CCUCHUC

cepbl, HUWINHIPA, KOHYCA, IJIOMAAb TOBEPXHOCTH MHUPaMU/IbI,
MpPU3MbI, KOHYyCa, LWJIUHApA, IUIOMAas chepsl, o0beM Kyoa,
PSIMOYTOJIBHOTO  Mapajuleyienuneia, [MUPaMUIbl, PU3MBI,
[WIMHIpA, KOHYCA, IIapa; YMCHHE W300pakaTh MHOTOTPAHHUKH
U TIOBEPXHOCTH BpAICHHS, UX CCUCHHS OT PYKH, C MOMOIIBIO
YEePTEIKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB;
-yMeTh pacro3HaBaTh CHMMETPUIO B TPOCTPAHCTBE, YMETh,
pacno3HaBaTh MPaBHIbHBIE MHOTOTPAHHHUKH;

- yMeTh ONEPUPOBATh MOHATHUSAMH: MPSMOYTOJbHAs CUCTEMA

KOOpAWHAT, KOOPpAWHATBI TOYKH, BCKTOP, KOOPAWHATBEI BCKTOPA,

CyMMQ|
HaxXOJIUTh C

CKaJsIpHOE TPOU3BEICHHE, Yrojl MEXKIy BEKTOpamH,

BEKTOPOB, IPOM3BEICHHE BEKTOpPa HA YHCIIO;
MMOMOIIbI0 U3YYEHHBIX (OPMYJ KOOPAUHATHI CEPEIMHBI OTPE3Ka,

pacCTOAHNUEC MCKIY ABYMS TOUKAMU




MPEAIIOYTEHU;
- 1aBaTh OLICHKY HOBBIM CUTYalIUsIM;

CIIocOOCTBOBATH bopMHUPOBaHHIO 7|
MPOSIBJICHUIO IIMPOKOW SPYIUIMU B Pa3HbIX|
001aCTSIX 3HAHUM, IIOCTOSHHO IIOBBIIIATH CBOMU
00pa30BaTeNIbHbII U KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIB30BaTh MPUEMBI peIICKCUU /IS OLICHKH
CUTyalluu, BbIOOpa BEPHOIO PELLICHUS;

- YMCTb OHLCHHBATb PUCKH H CBOCBPCMCHHO|
IMPUHHUMATb PCIICHUS 110 UX CHUIKCHUIO,

B) SMOIIMOHAJIbHBIN WHTEJUICKT,
MpeInoararonii copMUPOBAHHOCTE:

BHYTpeHHeﬁ MOTHBAIIUU, BKJIFOYAIOIIEH]
CTPEMIJICHHUEC K JOCTHIKCHHUIO LCJIIM M YCIIEXY,

OIITUMMU3M, HWHUIIMAaTUBHOCTD, YMCHUC
MeCTBOBATD, UCXO0Isa 3 CBOHX
BO3MOXKHOCTEI;

- OMIIATUM, BKJIIOYAIOUIEH  CIIOCOOHOCTH
MOHUMATh SMOLMOHAJILHOE COCTOSIHUE APYTUX,
YUUTBIBATH ~ €M0  MPU  OCYIIECTBICHUH
KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

- COMaJIbHBIX HaBBIKOB, BKJTHOYAKOIIMUX
CITOCOOHOCTD BBICTPANBATh OTHOLICHUA

PYTUMH  JTIOAbMH, 3a00TUTHCS, MPOSBIATH,




MHTEpEC U pa3peraTh KOH(IUKTHI




OK 04 D dexTrBHO
B3aMMOJICHCTBOBAaTh M paboTath B
KOJIJICKTHBE U KOMaH/Ie

OTOBHOCTb K CaMOpPa3BUTHUIO,

t

-OBJIAJICHUC
HCCHGHOB&TGHBCKOﬁ,
COHHaHBHOﬁ JACATCIIBHOCTH,

AMOCTOATCIIBHOCTH U CaMOOIIPECACIICHUTIO,

HaBbIKaMH y‘-IC6HO-

MPOEKTHOMN
OBnaneHue YHUBEpCaIbHBIMU
KOMMYHHKATHBHBIMH JEHCTBUSMU:

0) COBMECTHAS ICSITEIIbHOCTD:

- IIOHUMaTb WM HCIIOJIb30BaTh IPEUMYILIECTBA
KOMaHJAHON M UHJIMBUyaJbHOU paboThI;

- IPUHUMATb L ECJIN COBMECTHOM JCATCIIbHOCTH,
OpPraHru30BbLIBATh U KOOPAWMHHUPOBATDH HeﬁCTBHH
I10 cC COCTaBJIATH

JOCTHIXXCHUIO: I1JI1aH;

EHCTBUM, pacnpeleisTh poiad € y4eToM
MHEHUI YYaCTHHUKOB OOCYXJaThb pE3yJIbTaThl

COBMECTHOM paboThI;

- KOODAMHHPOBATh U BBINOJIHATH pPabOTy B
YCIIOBHSIX
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

peajIbHOIO, BUPTYAJILHOT'O 41

- OCYIICCTBJIATH ITO3UTUBHOC CTPATCTHUUCCKOC

MMOBCACHUC B Pa3JINYHBIX CUTyaluAiXx,
MMPOSBJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH,

MHHUIIWMATHUBHBIM.

OByaziecHuE YHUBEPCATbHBIMU PETYJISITUBHBIMMU
MENCTBUSIMU:

) IpUHATHE ce0sl ¥ IPYTUX JIOJCH:

METO/IOB;
U

YMETh ONEPUPOBATHh NOHATUSAMU: CIYyYaWHBIA OIBIT U]

ciIydaifHOe COOBITHE, BEPOSTHOCTh CIyJalHOTO COOBITHS; YMETh
BBIUUCIISATE BEPOSATHOCTh C HCIIOJIB30BAaHHEM TIpaduyecKkux
OPUMEHATh (QOPMYIIBI CIOXKEHHS M YMHOXKEHUS

BEPOSTHOCTEH, KOMOMHATOpHBIE (akThl U (GOPMYIIBI

PEIICHUN 3aaa4; OLUCHHUBATH BCPOIATHOCTH PCAJIbHBIX CO6BITI/H>'I;

npuy|

3HAKOMCTBO CO CIIyYallHBIMH BEJIMYMHAMH; YMEHHUE IMPHUBOIUTH
MPUMEPBI TIPOSIBJIICHHUS 3aKOHA OOJIBIIIMX YHUCET B MPUPOJHBIX U
OOIIECTBCHHBIX SIBIICHUSX;

- yMeTh CBOOOJHO ONEPHPOBATH MOHITHSIMH: CTEIICHb C IIEIBIM
HaTypaJIbHOU C
CTCIICHb C JACHCTBUTCIHLHBIM

[MOKa3aTcjieM, KOPCHb CTCIICHHU, CTCIICHb

[PAIMOHATILHBIM ~ TIOKa3aTelieM,
(BEIIECTBEHHBIM)  IIOKa3zaTesieM, Jiorapudm dmcia,

KOCHUHYC U TAHI'CHC IIPOU3BOJIbHOI'O YHCJIA,

CHHYC,

- YMETh CBOOOHO OIEPHPOBATH MOHITUSAMU: TpaPuK (HYHKIIHH,
oOpaTHast GyHKIUS, KOMIO3UIMS QYHKIUHN, THHEWHAs (YHKIIHS,

KBaJpaTH4Has (YHKLUMA, CTENeHHas (QYHKIMS C  IeJIbIM
MoKa3zaTejeM, TpPUTOHOMETpUYeckrue (yHKUIMH, OOpaTHbIE
TPUTOHOMETPHYECKHE ¢byHKIUY, MoKa3aTeNbHast u

norapudmuueckas QyHKIIMH; YMETb CTPOUTH rpapuku QyHKIUH,
BBITIOJIHATH peoOpa3oBaHus rpaQuKOB (YHKIIHIA;

- yYMeThb UCHOJb30BaTh TIpaduku QYHKIUH A0S HU3ydeHUs
[IPOLIECCOB M 3aBUCUMOCTEH INpU PEUIEHMH 3ajad M3 JApPYrux
yY4eOHBIX MPEIMETOB M U3 peaJbHOW JKU3HHU; BBIPAXKATh
(bopMynaMu 3aBUCUIMOCTH MEX]ly BETHUYUHAMU;

- CBOOOJHO ONEpUPOBATh MOHATUSMHU: YETHOCTh (PYHKIIHH,
byHKIMH, byHKINH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (pyHKIMH, HauOosblee U

YMETh

MEPUOANIHOCTD OIrpaHNYCHHOCTH

HAUMCHBIIICC 3HA4YCHUA q)yHKHI/II/I Ha TIIPOMEIKYTKE,
[MPOBOAUTDH UCCIICIOBAHUC (I)yHKLII/II/I,




- NPUHUMATh MOTUBBI U apryMEHTHl JPYTUX|- YMETh HCIIOJIB30BaTh CBOWCTBA W rpaduku (GYHKUUAN I
NI pu aHaJIn3e pEe3yNbTATOB|PEIICHUSI yYPAaBHEHUM, HEPABEHCTB M 3aJa4 C IapaMeTPaAMU;
NIESTCIIBHOCTH; 1M300paXkaTb Ha KOOPJAMHATHOM IJIOCKOCTU MHOKECTBA PELICHUN

YpaBHEHU, HEPABEHCTB U UX CUCTEM
- MpPU3HABaTh CBOE IPAaBO U IMPaBO APYIHX

ITFOJIeH Ha OIIMOKU;

- pa3BHUBAaTh CIOCOOHOCTh MOHMMATh MHUP C
MO3UIUH JIPYrOro 4ejoBeKa




OK 05 OcymecTBiiTh yCTHYIO ¥

MUCbMEHHYI0 KOMMYHHKAIIMIO  Ha
rOCYJIapCTBEHHOM s13bIKE Pocculiickoif
Denepanuu ¢ y4eTOM OCOOCHHOCTEH
COLIMAJIBHOTO

IKOHTCKCTa

u KYJIbTYPHOTO

B 00acT 3CTETHYECKOr0 BOCITUTAHUS:

- 9CTETUYCCKOEC OTHOIICHHE K MHPY, BKIHOYasd
PCTCTUKY 6BITa, HAay4YHOIro MW TEXHHUYCCKOI'O
TBOpYECTBA, CIIOpTa, Tpyada H 06H.I€CTB€HHBIX

OTHOIIICHU;

- CIIOCOOHOCTHh BOCIPUHUMATH  Pa3IMYHBIC
BUJIbI HMCKYCCTBA, TPAIUIMH U TBOPYECTBO
CBOET0 W  JIPYyrUX  HApOAOB,  OUIYIIATh

PMOIIMOHAJILHOC BOS,HGI;'ICTBI/IC HCKYCCTBA,

- Y6€)KI[CHHOCTI> B 3HAYMMOCTH JId JIMYHOCTH
14 O6HI€CTBa OTCYCCTBCHHOTO W MHUPOBOTO|
OTHUYCCKUX

MCKYCCTBa, KYJIbTYPHBIX

Tpannunﬁ W HaApOJHOI'O TBOPUYCCTBA,

- T'OTOBHOCTb K CaMOBBIPAKCHHUIO B PA3HbIX|
BUJIaX MCKYCCTBA, CTPEMJICHUC TIPOSABIIATH

KadyeCTBa TBOp‘-IGCKOI\/'I JIMYHOCTH,

OBiageHue
KOMMYHUKATUBHBIMU JEUCTBUSIMU:

YHUBCPCAJIbHBIMU

a) oOIIeHue:

OCYIIECTBIISITh KOMMYHHKAIlM BO BCEX
cdepax KU3HU;

pacmo3HaBaTh HeBepOaJIbHBIE CPENCTBA
OOIICHUSI, TTIOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, pacro3HaBaTh MIPEIOCHIIKHY]
KOH(JIMKTHBIX

KOH(JINKTBI;

CI/ITyaL[I/Iﬁ u CMATYaTh

- YMETb ONEpUpPOBATh IMOHATUAMHU: CpeIHEe apu(hMeTHUECKoe,

MCIHaHa, HanOoJblllee M HAUMEHbBIIICE 3HA4YCHHA, pa3max,

nUCIepCcHsl, CTAaHAApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
UH(OPMALHIO,
Npe/ACTaBICHHYI0O B TabiWmax, Ha JuarpaMmax, rpadukax,
OTPaXXAIOUIYI0 CBOMCTBA pEaTbHBIX NPOLECCOB W SBICHHIA;
MpeACTaBIATh WHPOPMAIMIO C MMOMOIIBI0 TAOIHIl M JHarpamMM;

HCCICI0BAaTh JaHHBIC,

YMEHUE  U3BJICKATh, UHTEPIPETUPOBATH

CTaTUCTUYECKHUE B TOM 4HCIE C
pUMEHEHHEM TpapUUeCcKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH INMOHATUSAMM: TOYKA, IPsMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBINM YIoJI, CKPELIMBAIOIIMECS INPSIMbIC,
[1apaJUICIbHOCTD U NEPIEHANKYJIAPHOCTD MIPSAMBIX U INIOCKOCTEH,
YrOJI MEXAY HpPSIMBIMHU, YroJl MEXAY NPSAMON U IUIOCKOCTBIO,
YTOJ1 MEXKAY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH,
PACCTOSIHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXY INIOCKOCTSAMH;
- YMETb UCHOJb30BaTh MIPU PEIICHUH 33Ja4 U3y4YeHHbIEe (DAKThHI U
TEOpEeMbl TUIAHUMETPHUH; YMEHHE OIICHHUBATh pa3Mepbl 00BEKTOB

OKPYXKAOIIEro MUpa




- Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY
BpEHMSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB




OK 06 IlposiBisTh TIpaxaaHCKOA
MaTPUOTUIECKYIO HO3HUIHIO,
NIeMOHCTPHPOBATH OCO3HAHHOE

MMOBEJICHNE HA OCHOBE TPAIUIIMOHHBIX
00II[cUETIOBEYECKUX IIEHHOCTEH, B

TOM 4YHUCJIE€ C Y4YC€TOM T'apMOHH3aAlHNU

MEC)KHAIMOHAJIbHBIX
MCKPEIIUTHUO3HBIX OTHOMCHHﬁ,
IMPUMCHATH CTaHdapThl

AHTUKOPPYILIMOHHOTO MTOBEICHUS

Poccuiickoit ®enepauuu,
u

OCO3HaHME OOYYAIOIIUMUCS POCCHICKOM]
rpak 1aHCKOW UJIEHTUYHOCTH;

- IICJICHANIPABJICHHOE pAa3BUTHUE BHYTPEHHEH
MO3HWIIMM JIMYHOCTH HAa OCHOBE J[YXOBHO-
HPaBCTBEHHBIX [EHHOCTEH HapOJIOB
HUCTOPUYECKHUX U]
HAI[MOHATIbHO-KYJIbTYPHBIX TpaIuLnH,
(dbopmupoBaHUE 3HAUYUMBIX|

HNECHHOCTHO-CMBICJIOBBIX

CHCTEMBI
YCTaHOBOK,
AQHTHUKOPPYILIMOHHOTO MHPOBO33pPEHHS,
[PABOCO3HAHHUSI, JKOJOTHMYECKOM KYJBTYpHI,
CIIOCOOHOCTH  CTaBUTh 1M U  CTPOUTH

PKNU3HCHHBIC ITIJIaHbI,
B gyactu IrpaxIaHCKOr'o BOCIIUTAHUA:

- OCO3HAHHUEC CBOUX KOHCTUTYHHOHHBIX IIpaB U
O6$[3&HHOCTCI>1, YBaKCHHUC 3aKOHa u

[MPpaBOIIOPAAKA,

MNPUHATHUEC TPAAUIIHOHHBIX HAIWOHAJIbHBIX,
06H_IC‘ICJ'IOB6‘I€CKI/IX TYMAaHUCTUYCCKUX b4l

JICMOKPAaTUUICCKUX I_[eHHOCTeﬁ;

- TOTOBHOCTH IMPOTHUBOCTOATH NACO0JIOTHUH
PKCTpeMH3Ma, HaIlMoOHaIM3Ma, KceHohoouw,
JMUCKPUMHUHAIIUN 110 COIINAJIbHBIM,
[PEIINTUO3HBIM, PaCoOBEIM, HAaIIMUOHAJIBHBIM|
MpU3HAKaM;

- TOTOBHOCTH BECTU COBMCCTHYIO|

YMETb OIEPUPOBATH IOHATUAMM: MNPAMOYIOJIbHAS CHUCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA,
CKaJsIPHOE IIPOM3BEICHHUE,
BEKTOPOB,

yrojl MEXIy
IIPOM3BEJICHUE BEKTOpa HA YHCIIO;

BEKTOpPAMH, CyMMa
HaxXOJIUTh (|
MOMOIIbIO0 U3Y4EHHBIX (OPMYI KOOPAUHATHI CEPEeIMHbI OTPE3Ka,
paccTosTHUE MEXIY JBYMS TOUKAMU;

-yMETh BBIOMPATh MOAXOAAIIUN U3YYSHHBI METO/I 7Sl PeIleHuUs
pacrno3HaBaTh (bakTbI

3a1a4u, MaTEMAaTHYCCKUC

MAaTCMAaTUYCCKHUE MOJACIM B TIIPHUPOAHBIX U O6III€CTB€HHI>IX

u

ABJICHUSX, B HCKYCCTBE, YMEHHE IIPUBOJUTH IPUMEPHI

MaT€MaTUYeCKUX  OTKPBITUA  POCCHHCKOM W MHPOBOH

MaTeMaTUYECKON HAYKH.

YMETh OINEpUPOBATh TOHATUSMH: CIy4allHBIH ONBIT U
Clly4aiiHO€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMETh
BBIYHCIIATE BEPOSTHOCTH UCIIOJIb30BAHUEM  TPa(UUECKUX
OPUMEHATh  (OPMYJIBI  CIOXKEHUS M yMHOXCHUS]
KOMOUHATOpHbIe (akTel U (QOpPMYJBI IpH

[pEIIEHUH 3a7ay; OLEHUBATh BEPOSTHOCTH PEAJBHBIX COOBITHI;

c
METO/I0B;
BEPOSATHOCTEM,

3HAKOMCTBO CO CIyYalHBIMH BEIUYMHAMH, YMEHHUE TPHBOIUTH
MPUMEPBI TIPOSBIICHUS 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX U]
0OIIIECTBEHHBIX SIBJIEHUSIX

MCATCIIBHOCTE B HHTEPECAX TPakKJIaAHCKOI'O




00I11eCTBa, Yy4aCTBOBAaTh B CAaMOYIIPABJICHUH B
0011e00pa30BaTEIbLHON OpraHu3aluu u
NETCKO-IOHOIIECKUX OpTraHU3allusiX;

- YMEHHE B3aUMOJACUCTBOBATh C COLIMAIBLHBIMA
MHCTUTYTAMH B COOTBETCTBUM €  HX
(YHKUIMSAMEU ¥ Ha3HAUCHUEM;

- TOTOBHOCTb K  TyMaHUTapHOM  H
BOJIOHTEPCKOM AEATEIbHOCTH;

MATPUOTUYCCKOI'O BOCIIMTAHMA:

- c(hOpPMHUPOBAHHOCTH POCCHIICKOH|
FPaKJAHCKOW HJIEHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoJy, YYBCTBQ|
OTBETCTBEHHOCTU Tnepen PoauHoil, ropaocty
3a CBOM Kpail, cBOr0 PoauHy, CBOMl fA3BIK U
KYJIbTYDY, MIPOIJIOE u HaCTOsIEe]
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOLICHHUE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY]
HACJICANIO, ITAMATHUKAM, TPAJIULMAM HApOIOB
Poccnn, noctmxkenusim Poccum B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K|
CITYKEHUIO u 3alluTe Oreuectna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOEHHBIE O0YYaIOIIMMUCS MEKIIPEIMETHBIE
MOHSTHS U YHUBEpCAJIbHbIE YUEOHbIE NeHCTBUS

(peTYHSITI/IBHBIC, IIO3HAaBaTCJIbHBIC,




KOMMYHHUKaTHBHBIE);

- CIOCOOHOCTD ux HCIIOJIBb30BaHUA B
MMO3HABATCIILHON M COHH&J’IBHOﬁ IIPAaKTUKCE,

FOTOBHOCTb K CaMOCTOSITEIIbHOMY|
[UIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
e TeTbHOCTH, OpraHu3aluu y4eOHOro
COTpYIHUYECTBA c MeJaroru4eCcKuMu

pa6OTHI/IKaMI/I U CBCPCTHUKAMHU, K Y4YAaCTHUIO B

[IOCTPOCHUU VHJIUBUIYAJIBHOM]
00pa30BaTebHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
MCCIIeJ0BATEIbCKOM, POEKTHON u

COIMAJIbHOM JIeATEeILHOCTH




OK 07 CopelicTBOBaTh COXpPaHEHUIO|

OKpYy>Karolen cpensl,
[pecypcocOepexeHHIo, MIPUMCHSITH
3HaHUS OO0 W3MCHCHHH KJIMMATa,
[IPUHIIUITBI OepexKIINBOro
MPOM3BOICTBA, 3¢ peKTUBHO
NEeCTBOBATD B Ype3BbIYAHBIX
CUTYaIUsIX

- HC IIPUHHUMATh IICfICTBPDI, MMPUHOCAIIHNEC BPC/|
OKpYXKaroIEH Cpee;

- YMCTb IIPOIHO3UPOBATH He6HaFOHpI/I${THBIe

DKOJIOTHYECKHE [IOCIIEICTBUSA
MpEAPUHUMAEMbIX JIEHCTBHH,
MpeaoTBpaniaTh ux;

- pacuIupuTh OIIBIT NEeATEIILHOCTH

PKOJIOTHYECKON HaIIpaBJICHHOCTH,

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C
Y4ETOM aHAJIM3a UMEIOIIUXCS MaTEPUANIbHBIX U
HEMaTEepUaAIbHBIX PECYPCOB;

- OCYIIECTBIISITh II€JICHANPABICHHBIA TOUCK
MepeHoca CpeJCTB U CHOCOOOB JIEHCTBUS B
MpodecCHOHANBHYIO CPey;

3HaHUA B|

yMETh
[O3HABATENbHYI0 U MPAKTUYECKYI O0JIaCTH

MEPEHOCHUTh

PKHU3HCOCATCIIbHOCTH,

npeajaratb HOBBIC TPOCKTHI, OLCHHBATD|
NJICU C IIO3MIIMKM HOBHU3HBI, OPUTHHAJIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;

- AaBaTb OLUCHKY HOBBIM CUTYyallUsIM, BHOCHTD|

KOPPCKTHUBBI B  ACATCIIBHOCTb, OLICHUBATH

COOTBETCTBUEC PE3YJIIbLTATOB LEIAM

YMETb BBIOMPATH MOAXOAAIIMN U3YUYEHHBIM METOA JUISl pELICHMUS]

3aJa4u, pacrio3HaBaTb MATEMAaTHYCCKHUC (baKTBI H
MATCMAaTUYCCKHUE MOJACIM B TIIPHUPOAHBIX U O6H.[CCTB€HHBIX
SABJICHUAX, B  HCKYCCTBC, YMCHUC

IIPUBOAUTH  IIPUMEPBI

MaTeMaTUYECKUX  OTKPBITUH  POCCHUHCKOM W MHUPOBOI
MaTeMaTUYeCKON HayKu; CTPOUTHh TIpadUKUu MHOTOUYICHOB C
MCIIOJIb30BAaHMEM  ammapaTa  MaTeMaTH4ecKOoro  aHalu3a;
[PUMEHSTh MPOU3BOJHYIO MPH PEIICHUHU 33Ja4 Ha ABWKCHUE;
peraTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a7]a4l HAa HAWOOJIBIINE U
HAaWMEHbBIIINE 3HAYCHMs, HAa HAXOXJECHUE IyTH, CKOPOCTH WU
YCKOPEHUS;

- YMETh OINEpUPOBATh MOHATHUAMH: JABUKEHUE B MPOCTPAHCTBE,
Mo100HbIE (PUTYpPBI B MPOCTPAHCTBE; HCIOIH30BaTh OTHOILICHHE
rionaied MoBepXHOCTEH M O0BEMOB MOAOOHBIX (QUTYp MpPH
pEIlIeHnH 3a/aY;

- YMEeTh BBIYHCIATH F€OMETPUYECKHE BEJIWYUHBI (IUIMHA, YTOI,
o0beM, TIIOIIAAh  IMOBEPXHOCTH), HUCHOIB3YS

M3Y4EeHHbIE (OPMYJIIbI U METOIBI

rIomanb,




-OCHOBHBIE TIPAaBWJIA MMOCTPOCHUS YEePTEIKEH| -10A0UPaTh 0o0opy0BaHue, CpeacTBa U3MEpPEHHUS B
[IK 1.1. OcymectBisath pabOTBI MOy cxem, TpeGOBaHMS K Pa3pabOTKE HCOOTBETCTBUH C YCIIOBUSIMU TEXHUYECKOT'O 3aIaHUS;
MOATOTOBKE EAMHUII 000pYIOBaAHUS KodopMIIeH IO KOHCTPYKTOPCKOM 171
MOHTAXKYy. TEXHOJOTMYECKON JTOKYMEHTAIUU;




- JUYHOCTHBIC PE3YJILTAThI

JIMYHOCTHBIE PE3yabTAThI
peanu3amyy IporpaMMbl BOCITHTAHUS
(Oeckpunmopbl)

@ opMyJIHPOBKA IECKPUNITOPA

JIP

OcozHaronmii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

JP 1

['oTOBBIN WCIIONB30BATh CBOW JUYHBIA U NMPOPECCUOHAIBHBIA IMMOTEHIIMAT IS 3aIIUThI
HallMOHAJIBHBIX HHTEpecoB Poccun

JIP 2

JIeMOHCTpUPYIOUMI MPUBEPKEHHOCTh K POJHON KYJIbType, MCTOPUYECKOM IMAMSITH Ha
ocHoOBe JI00BH K Poamue, pogHOMY Hapoay, Majoil pOAWHE, MPUHATHIO TPAJAULUOHHBIX
LIEHHOCTEN MHOTOHAalMOHAIBHOr0 Hapoaa Poccun

JP 3

[IpyHUMarOImINii ceMeifHbIe IIEHHOCTH CBOErO Hapo/a, TOTOBBIA K CO3JaHHI0 CEMbH U
BOCIIUTAaHUIO I[eTefI; I[eMOHCTpI/Ip}IIOH_[I/Iﬁ HCTIpUATUC HaCWUJIIMd B CEMbE, YyXOoJa OT
POJIMTENBCKONW OTBETCTBEHHOCTH, OTKa3a OT OTHOLICHHH CO CBOMMH JETbMH M HUX
(UHAHCOBOTO COZIePIKAHUS

JIP 4

3aHUMAIOMIMKA ~ aKTUBHYIO  TPaXAAHCKYH0  TMO3MIHI0  HM30uparens,  BOJIOHTEpA,
0O0ILLIECTBEHHOIO ASITENS

JIP 5

IIpyHuMarommii  Lead ¥ 3a4a4d  HAay4YHO-TEXHOJIOTMYECKOro, OKOHOMHYECKOrO,
nHGOPMAMOHHOTO pa3BuTHs Poccuu, rOTOBBINA paboTaTh HA MX JIOCTUKCHUE

JIP 6

COOTBETCTBOBATh OXKUJAHUAM paboTomarenell: MPOEKTHO MBICHAMUN, SPPEKTUBHO
B3aUMOJCHCTBYIOIIMN C WICHAMM KOMaHIbl M COTPYIHMYAIOIIHMA C APYTHMMH JIIOAbMH,
OCO3HAaHHO  BBINOJIHAKOIIMKA  IpodeccuoHallbHble  TpPeOOBaHUS,  OTBETCTBEHHBIMH,
MYHKTYaJdbHbIA, JUCHUILUIMHUPOBAHHBIM, TPYIAOJIOOUBBIM, KPUTUYECKH MBICISAIINM,
HAlEJEHHbII  Ha  JOCTM)KCHHME  IIOCTaBICHHBIX  LeJed;  JE€MOHCTPUPYIOIIMH
poecCHOHATLHYIO JKU3HECTONKOCTh

JIP 7

[Tpu3HaromMii  HEHHOCTh  HENPEpPhIBHOIO  00pa3oBaHUs, OpPUEHTHUPYIOUIMHCS B
M3MEHSIOMIEMCST PBIHKE Tpy/ia, U30eraromuii 0e3paOboTHIIbI; YIPABISIONINA COOCTBEHHBIM
po(eCCHOHATILHBIM Pa3BUTHEM; Pe(IIEKCHBHO OLICHUBAIOLINN COOCTBEHHbIHN JKU3HEHHbBIN
OIIBIT, KPUTEPHUH JIMYHOM YCIEIIHOCTH

JP 8

VYBaxKaIMii 3THOKYJIBTYPHBIE, PEIUTHO3HBIE IIpaBa 4YeEJIIOBEKa, B TOM 4YHUCIE C
OCOOCHHOCTSIMHU Pa3BUTHUS; LECHIIINNA COOCTBEHHYIO U UYXKYI0 YHUKaJIbHOCTh B Pa3IMUHbIX
CUTYallUsX, BO BceX OpMax U BUAAX JIESTEIbHOCTH

JIP 9

HpI/IHI/IMaIOHIHﬁ AKTUBHOC y‘{aCTI/Ie B COIIUAJIBHO 3HAYHUMBIX MCpOHpI/IHTI/IHX,
COOMIOAAOIINNA HOPMBI MPABOMOPSAKA, CIEAYIOIIUNA HaearaM Tpa)XTaHCKOTo OOIIecTBa,
oOecrieueHnss 0€30MacHOCTH, TMpaB M CBOOOA TrpaxknaH Poccum; TOTOBBIN OKas3aTh
MOAJIEPKKY HYKIAAFOIIHUMCS

JIP 10

K YCTaHOBKaM M IPOSIBICHUSAM NpEACTaBUTENEH CyOKYIbTYp, OTIUYAIOINN UX OT TPYII C
JECTPYKTUBHBIM U JICBUAHTHBIM II0BEICHUEM

JIP 11

JIeMOHCTpUPYIOUIUN HENPHUATHE U MPEAyNpEexRAArOUUid COLMAIBHO OMACHOE MOBEIACHUE
OKPY>KaIOIIHNX

JIP 12

CrniocoOHbIf B 1M(POBOM cpele HCIOJIb30BaTh pa3iMyHble IM(POBBIE CpeNCTBa,
MTO3BOJISIIOIINE BO B3aUMOJICHCTBUU C JPYTUMHU JIIOABMH JTOCTUTATh IOCTABJIEHHBIX LEJIEH;
cTpemsIuiicss K (OpMUPOBAaHHIO B CETEBOW cCpele JIMYHOCTHO M MPOEeCcCCHOHATHLHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO ClIea

JIP 13

CrocoOHBI UCKaThb HYXHbIE HMCTOYHUKM HMH(OpPMAlMM W JaHHbIE, BOCIPUHHMATH,
aHaJIM3UPOBaTh, 3aIOMUHATh U IepeaaBaTh MH(GOPMAIUIO C HCIOJIb30BAHUEM IH(PPOBBIX
CPEACTB; MPeayNPeKAAIONINI COOCTBEHHOE U YyXKO€ AECTPYKTUBHOE NIOBEJICHUE B CETEBOM
IIPOCTPAHCTBE .

JIP 16

I'n6xo pearupyromuii Ha NOSBIEHUE HOBBIX (POPM TPYAOBOH JESATENBHOCTH, TOTOBBIM K MX
OCBOEHHUIO

JIP 17




Oco3Haromuii 3HAYUMOCTh CHCTEMHOI'O IIO3HAHMSI MHpa, KPUTHUECKOro ocMbiciaeHus | JIP 18
HAaKOIJICHHOTO OMbITa
PasBuBaromuii TBOpUECKHE CIIOCOOHOCTH, CIOCOOHBINH KPEaTUBHO MBICIUTh JIP 19
CniocoOHbIii B 1M(POBOI cpeie MPOBOAUTH OIEHKY HMH(POpPMAIMH, €€ JIOCTOBEPHOCTH, | JIP 20
CTPOUTB JIOTHYECKHE YMO3AKJIIOUEHHs HA OCHOBAHUU MOCTYNAONIEH nH(OpMAIHH
["'0TOBBIN K TPOQeCCHOHAIBHOW KOHKYPEHIIUH U KOHCTPYKTUBHON PEAKIIMU HAa KPUTHUKY JIP 21
JIeMOHCTpUpYIOUIUH  TPUBEPKEHHOCTh  MPUHIUIIAM  YECTHOCTHU,  HopspouHocty, | JIP 22
OTKPBITOCTH
CamocCTOATeNbHBI W OTBETCTBEHHBIM B MPHHATUU peHIeHWH Bo Bcex cdepax cpoeit | JIP 23
NESTeIbHOCTH, TOTOBBII K HCIOJHEHUIO DPAa3HOOOPA3HBIX  COLMAIBHBIX  POJIEH,
BOCTPeOOBAHHBIX OM3HECOM, OOIIECTBOM U TOCYIAPCTBOM

1.3.3 Pexomenayemoe KoOJIMYeCTBO 4YacOB Ha OCBOeHHe paldodeil NpoOrpaMmbl y4eOHOM

AUCUMIIHHBI:
-MaKCHMaJIbHOM yueOHO# Harpy3ku ooydatomierocs 340 4, B TOM 4uce:
-00s13aTeNbHON ayTUTOPHON yueOHON Harpy3ku oOydaromierocs 218 u;
-npoeccuoHaIbHO- OPUEHTUPOBAHHOE COCpKaHUE S84;
-IPaKTHYECKUE 3aHATHUS 56 U;

-KOHCYJIbTaLUA 2 yaca.
Dk3ameH — 6 yacoB

Wrorosas arrectanus B popMe KOHTPOJILHOU paboThI 3a I cemecTp u sx3amena 3a Il cemectp



2. CTPYKTYPA Y COJEP)KAHUE YYEBHOU JJUCIUATIJIMHEI

2.1. O0bem y4eOHOM TUCIUIUIMHBI U BUJIBI Y4€OHOM paboThl

Bun yaeOHO# paboThI OObem B yacax
O0nem o0pa3zoBaTeIbHON TPOrpaMMBbl YIEOHON JUCITUTIITUHBI 340

BT. U.:

OCHOBHOE COJICP’)KaHHE 276

BT. U..

TEOpeTUIEeCKoe 00ydeHne 218
MPAKTUYECKHUE 3aHSITUS 58
poeCCHOHAIBHO OPUCHTHPOBAHHBIE 3aHIATHS 56
KOHCYJIbTAIIHsI 2
[TpomexyTouHas aTTectanus (IK3aMeH) 6




2.2. TemaTu4ecKuil I1aH U COAEepKaHue y4eOHON AUCLMILINHBI

Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE U

HaunMeHoBaHMe pa3/ie/ioB npo¢eccuoOHAILHOOPHEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE O0beM dopmupyembie
" TeM 3aHATHS, IPUKJIATHON 4acoB KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

Paznean 1. IlloBTOpeHne Kypca MATEMATHKU OCHOBHOM LIKOJIBI 20

Tema 1.1 OcHoBHOE cojiepkaHue y4eOHOTro MaTepuala 2

Llenb u 3amaun KomOuHupoBaHHOE 3aHsATHE

MaTEMaTHKU IIPY OCBOCHUH | ba3oBbie 3HAHUS M YMEHUS 110 MaTEMATHKE B IPOPECCUOHATIBHON U B TIOBCEAHEBHOM

CHEIUATBHOCTH JeSITeITbHOCTH.

Tema 1.2 OcHoBHOE cojiepkaHue y4eOHOTro MaTepuala 2

Yucna u BBIYHUCIICHUS. KomOunupoBanHoe 3aHsTHE

Boipaxxenus u JleWicTBUS HAJ| TOJIOKUTENLHBIMU M OTPUIATEIBHBIMH YHCIaMH, OOBIKHOBEHHBIMH U

npeobpa3oBaHus JECATUYHBIMH JPOOSMHU.
JleWicTBUS CO cTeNeHSIMU, (OPMYITBI COKPALICHHOTO YMHOKCHUSI. OK-01, OK-02,

Tema 1.3. [IpodeccnonanbHO-OpHUEHTHPOBAHHOE coJiep>KaHue (conepxanue 2 OK-03, OK-04,

I'eoMeTpHs Ha IIIOCKOCTH | MPHMKIAJIHOTO MOJYJIS ) OK-05, OK-06,
[IpakTHyeckoe 3aHsATHE OK-07
Busl mitockux GUryp v ux 1omasb. IK1. 1
ITpakTHKO-OpHEHTHUPOBAHHBIE 33]Ja4l B Kypce T€OMETPUH Ha TIIOCKOCTH

Tema 1.4 OcHoOBHOE cojiepkaHue y4eOHOro MaTepuasa 4

[IpoueHTHBIE BEIUUCIEHUS IIpakTryeckoe 3aHATHE
ITpocTbie MpOLEHTHI, pa3Hble crIOcOObI UX BhIYMCIeHUS. CII0KHbIE TPOIIEHTHI

Tema 1.5 OcHOBHOE cojiepkaHue y4eOHOro MaTrepuasia 2

VYpaBHEHMS U HEPABEHCTBA IpakTideckoe 3aHATHE
JIuHeltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YpaBHEHHS U HEPABEHCTBA

Tema 1.6 OcHOBHOE coziep)kaHre yueOHOTO MaTepHasa 6




CucreMbl ypaBHEHUH U

Komb6unupoBanHoe 3ansrue
CriocoObl penieHus CUCTEM JIMHEWHBIX ypaBHeHU. [lonaTus: marpuma 2x2 u 3x3,

HEPABEHCTB
onpeaenuTenb Matpulbl. Merop ["aycca. CuctemMbl HETMHEHHBIX YPaBHEHUM.
CucreMbl HEPaBEHCTB
Tema 1.7 OcHOBHOE coJiep)kaHUE y4eOHOTO MaTepuasa 2
BXO0IHOI KOHTPOIIb Brruucnienus u npeodpasoBanusi. Y paBHEHHUsI U HEpaBeHCTBa. [ 'eomeTpus Ha
IJIOCKOCTH
KonTponbnas pabota
Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 20
Tewma 2.1. OcHoBHOE cojJiep)kaHle yueOHOro MaTepuasa 2
OcHOBHbIE IOHATHSA KomOunupoBanHoe 3aHsTHE
CTEPEOMETPHH. [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsAMas, IJIOCKOCTb,
Pacrionoxenue npsamMeIX 1 npoctpanctBo). OCHOBHBIE  akCMOMBI  cTepeomerpuu.  [lepecekaromimecs,
TIIOCKOCTEH nmapajyieibHble W CKpeliuBarouiuecs mpsimble. IIpu3Hak ©W  CBOKMCTBO
CKpeurBaromuxcs npsaMeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. OcHOBHOE cojiep:kaHue y4eOHOro Marepuasia 6
[TapamiensHOCTb NpAMBIX, | KoMOMHUpOBaHHOE 3aHSATHE
IPSIMOM U TNIOCKOCTH, [Tapannensuple mpsiMas W 1wuiockocTh. Ompenenenue. Ilpusnak. CpoiictBa (c
IIOCKOCTEH nokasarenbcTBoM). [lapamnensubie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa OK-01, OK-03,
(c nmokasatenbcTBOM). TeTpa’ap W ero SIeMeHTH. Ilapajienemunen ¥ ero OK-04, OK-07
anemMeHThl. CBOMCTBA TPOTUBOIIOIOKHBIX TPaHEl U TUaroHaJIel napauiesenumnesa. [IK1.1
ITocTpoenne ceuennii. Pemenue 3amay.
Tema 2.3. OcHOBHOE cojiep:kaHue y4eOHOro MaTepuasia 2
[lepneHIMKYISIPHOCTD KoMbOuHMpoBaHHOE 3aHATHE
MPSIMBIX, IPSIMOM U [lepnennukynspusie npsmbele. [lapamiensHbie TpsSMbIE, TEPICHIUKYISIPHBIE K
TJIOCKOCTH, IIIOCKOCTEH IUIOCKOCTH. [IpusHak  NEPNEHAMKYISPHOCTH  NPAMOM M IUIOCKOCTH.
HoxkaszatensctBo. [lepnenaukynsap u HakioHHas. lleprneHauKyaspHbIE MIOCKOCTH.
[Ipu3Hak nepneHuKyJIIpHOCTH II0CKOCTEH. [loKa3aTenbeTBo.
PaccTosiHust B mpocTpaHcTBE
Tema 2.4. OcHOBHOE coJiep)kaHre yueOHOTO MaTepuasa 4




Teopema o Tpex

Komb6unupoBanHoe 3ansrue

HEePIeHIUKYIIApaxX Teopema o Tpex nepnenaukymspax. JJokazarenbcTBo. Yron Mexay npsMoil u
IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMHU
Tewma 2.5. [TpodeccrnonanbHO-OPHEHTUPOBAHHOE coJiepKaHue (conepxanue 4
HapaenbHsie, IPHKJIAJHOTO MOIYJIs)
NepIEHINKYIISPHBIE, [IpakTUyeckoe 3aHsATHE
CKPELIMBAIOIINECS NPSAMBIE | AKCUOMBI CTEPEOMETPHH.
[leprieHIUKYISIPHOCTD npsiMOi U IJIOCKOCTH, MapaieIbHOCTh  JBYX
MPSIMBIX, MePIEeHIUKYISAPHBIX TUIOCKOCTH, MEPIEHINKYISIPHOCTD ILTOCKOCTEN
Tewma 2.6. OcHoBHOE coziep)kaHle yueOHOTro MaTepuaa 2
Pemenwue 3anay. IIpsmeie u | PacnionokeHue NpsMbIX U TUIOCKOCTEH B MpocTpancTBe. [leprneniukynsapHoCTh U
IUIOCKOCTH B IPOCTPAHCTBE | MapajlieNbHOCTh MPSAMBIX U TUIOCKOCTEH. CKpelBaronecs npsmoie
KonTponbnas pabota
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 16
Tewma 3.1 OcHoBHOE coziep)kaHle yueOHOro MaTepuasa 4
JexapToBbl KOOpAMHATEL B | KOMOMHHPOBaHHOE 3aHSATHE
npocrpaHcTse. Paccrosnue | JlekapToBBI KOOpAMHATHI B IpocTpancTBe. [IpocTeiimue 3a1aun B KOOpIMHATAX.
MEXIY ByM3 TOIKAMH. Paccrosinue Mexay IByMsi TOYKaMH, KOOPIMHATHI CEPEAMHBI OTPE3Ka
Koopaunats! cepennssl
oTpe3Ka
Tema 3.2 OCHOBHOE cOJIepKaHie y4eOHOro MaTepHana 6 OK-02, OK-03,
BEKTOpbI B IPOCTPAHCTBE. KomOunupoBaHHoe 3aHATHE OK-04, OK-07
Yron Mex1y BeKTOPaMH. Bekropel B mpoctpancTBe. ClokeHHE UM BBIYMTAHUE BEKTOPOB. YMHOXEHHE MK1.1
Ckansiproe nponsseienue | BEKTOPa Ha qHCIIO. Komnanapusie BekTOpbl. CKaIsipHOE MPOU3BEIEHUE BEKTOPOB.
BEKTOPOB PaznoxeHue BeKTOpa 1o TpeM HEKOMILJIaHApHBIM BekTopaM. KoopauHaTel BeKTOpa,
CKaJIIPHOE MPOU3BEJCHNE BEKTOPOB B KOOPJIMHATAX, YIOJ MEX/IY BEKTOPAMHU, YToOJl
MEXy IPSAMOI U TNIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH.
I'eomeTprueckuii CMbICI ONPENEIUTENS 2X2
Tema 3.3 Ilpaktuko- [TpodeccnonambHO-OPUEHTUPOBAHHOE coJiepKaHue (conmepxanue 4

OPUEHTHUPOBAHHBIC 3a7]a41

MPUKIATHOTO MOIYJISI)




Ha KOOp,HHHaTHOﬁ

HpaKTI/IHCCKOC 3aHATUC

IUIOCKOCTH Koopaunathas minockocTs. Beruuciienne paccTosiHUi U MUIomaiel Ha MI0CKOCTH.
KomnunuecTBeHnHbie pacueTsl
Tema 3.4 OcHOBHOE coziep)kaHle y4eOHOTo MaTepuasa 2
Pemmenue 3anau. JlexapToBBl KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B npocTtpanctse. CiloxKeHue u
KOOpAMHATHI U BEKTODDI BBIYMTAaHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KomrmiaHapHble BEKTOPHI.
AN I PeNEH Y CTHIGITOBEECH I© O D BRKAVPRBY T 0JPREHONSC HRICT O PBERLOJIDIT MEOKTyTPEM
HPRONI I HEICKOC BIRT ypem Mbpayeiiccreciamar B koopauHarax. KoopauHars!
BanTopaspagg HiUIa MEK Ly TOYKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka, CKAIAPHOE
Pasnen 4. OcHoBbl TpUroHOMeTpuH. TpUronomMerpuyeckue GyHKIMU 40
Tema 4.1 OcHoBHOE coziep)kaHle yueOHOro MaTepuasa 4
Tpuronomerpuueckue KomOunupoBanHoe 3aHsTHE
(GyHKIMK Ipon3BONILHOTO | Panuannas mepa yria. [IoBOpoT TOUYKH BOKpYT Havana koopauHat. OnpenencHue
yriua, uncna. Paqnannas u | cunyca, KOCHHYCa, TaHT€HCA U KOTaHTeHCa. 3HAKH CHHYCa, KOCHHYCA, TAHTeHCA U
rpajgycHas Mepa yria KOTaHI'€HCa 110 YETBEPTSAM. 3aBUCUMOCTb MEKY CUHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTaHT'€HCOM OJHOI'O U TOT'O e yria
Tema 4.2 OcHOBHBIE OcHoBHOE coJiep kaHle yueOHOTO MaTepuasa 4 OK-01, OK-02,
TPUTOHOMETPUIECKHUE KoMb6uHMpoBaHHOE 3aHATHE OK-03. OK-04
TOKJIECTBA. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YTJIOB O U OK-OS’ OK-06’
DopMyIibl IPUBEACHHS - 0. DOpMyJIBI IPUBE/EHUS 012_07 ’
Tema 4.3 OcHoBHOE cojiepkaHle y4eOHOTO MaTeprala 8 [IK1. 1
CHHYC, KOCHHYC, TAHTEHC Komb6unmnpoBanHoe 3aHsTHe
CYMMBI H PA3HOCTH JBYX CyMmMa u pa3HOCTh cuHycOoB. CymMMa M Pa3HOCTh KOCHUHYCOB. CHHYC M KOCHUHYC
yIJIOB nBoiiHOro yrna. @opMmynbl MONOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
CHuyc 1 KocHHYC TPUTOHOMETPUYECKUX (YHKIUH B HpOI/ISBeI[E:HI/Ie U TPOU3BEICHUS B CyMMY.
JBOMHOTO yra. DOpMysb! BripaxkeHue TpUTrOHOMETPUUYECKHUX ) GyHKIMI depe3 TaHTEHC HOJ‘IOBI/\I'HHOI‘O
HOTOBHHHOTO yrTa aprymenTa. [IpeoOpa3zoBaHusi IpOCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAKCHHIMA
Tema 4.4 OcHOBHOE cojiep)kaHre yueOHOTO MaTepHasa 2




Py o SR BRIGKTRA.
Gyacedin 3aaEGlicTRa 1
s HKH

%wm, @iﬁmm@i@m iy WHEQUHRQLHRO Shtdrhi Dy HIoHM SRSt HETHOGTb,
NEPHQEHEHAEGE (Pweib e Srid0e 0o SalaBuf P ueckux Gyukimii. CBoiicTBa

Tema 4.5 QapadiNaICO FEREAIE Y SORBQIY MBIE R tg X, Y = ctg X.

Tema 4.6 OcHoBHOE cojiepkaHue Y4eOHOTO MaTepralia

IIpeobpasosanue rpadukos | [TIpakTuueckoe 3aHATHE

TPUTOHOMCTPHUICCKIX Csxatye M pacTsKeHHe rpa@UuKOB TPUTOHOMETPHIECKUX (DYHKIIMIA.
byHKIMHA

[Ipeobpa3zoBanue rpaKoB TPUTOHOMETPUUECKUX (PYHKIIHI

Tema 4.7 Onucanue
IIPOM3BOJICTBEHHBIX
IPOIIECCOB C
MOMOIIBIO TPapUKOB

byHKIII

[TpodeccronanbHO-OpUEHTHPOBAHHOE coziepKaHne (comepxanue

MIPUKJIIATHOTO MOJTYJIS)

[IpakTrueckoe 3aHsATHE

Vcnonp30Banne CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIUH B MPO(ecCHOHAIBHBIX
3a1a4ax

Tema 4.8 ObpaTHbIe

OcHoOBHOE COACPIKAHUC yqeGHoro Marcpuaia

TPUTOHOMETPHUUYECKHUE KomOunupoBaHHoe 3aHATHE

bynxmm OGparHble TpUroHOMeTprYeckre GyHKIUK. X cBoWCTBA U rpaduKu
Tema 4.9 OcHoBHOE coJiep)kaHle yueOHOT0o MaTepuasa

Tpuronomerpuueckue KomM0uHMpoBaHHoOE 3aHsTHE

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHE cOos X = a. YpaBHEHME Sin X = a. YpaBHEHue tg X =
PemreHre TPUrOHOMETPUYECKUX YPABHEHMH OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJAIIMECH K KBAJpaTHBIM, peEIIacMble
pa3IoKEHUEM Ha MHOXKHTENU, OXHOpoAHbIE. [IpocTeiine TpUroHOMETpUYECKUe
HEPaBEHCTBA

a, ctg X = a.

Tema 4.10 Cucremsl
TPUTOHOMETPUUECKUX
YpaBHEHUN

OcHoOBHOE cojiepkaHue y4eOHOro MaTepuasia

KOM6I/IHI/Ip0BaHHOe 3aHATHC

CucreMspl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN




Tema 4.11 OcHOBHOE coJiep)kaHNe y4eOHOT0o MaTepuasa 2

Paneaii§ SKevinaerensie uuklpeodpaszosanue TPUTOHOMETPUUYECKUX BbIpaKeHMI. Pemenue 8

TRIREOBOMETPHH. QUEOBIOECTPHSSHIANN cyPasBRu i MATEPPABRHCTB B TOM YMCIIE C MCIIOJIb30BaHUEM 4

KRYroHQMeTPIgseKRTe SN HB HNGBabe 3ansTHE OK-01

}yHKIHH Kounpogbramna®eeaoro uncna. ConpssKeHHbIC KOMIUIEKCHBIC YMCIA, MOAYIb H Ao
apryMeHT KOMIUIEKCHOro uuciaa. Popma 3anmMcu KOMIUIEKCHOTO — 4Mcia ;E_;Z'
(reomeTpuyeckas, TpUrOHOMETpHUecKas, ainreOpandeckas). Apudmernueckue ’
JeUCTBUS C KOMIUIEKCHBIMU YHCIIaMU OK-05,

Tema 5.2 OcHOBHOE cojiep:kaHue yueOHOro Marepuasia 4 OK-06,

[Tpumenenue [IpakTuueckoe 3anaTue TKT. 1

KOMIUICKCHBIX Y1CCII BeimonHenne  pacyeToB ¢ IIOMOIIBKO  KOMIUIEKCHBIX — yucesl.  lIpumepst
HCIOJIb30BAHUS KOMIIJIEKCHBIX YHCEI

Pa3nen 6. [IpouzBoaHas pyHKIUM, ee IPUMEHEHHE 40

Tewma 6.1 OcHoBHOE cojziep)kaHle yueOHOro MaTepuasa 2

[ToHsATHE TPOU3BOIHOIA. Komb6unnpoBanHoe 3anstue

dopMyIibl U IpaBUIIa OmnpeneneHne 4UCIOBON MOCIEIOBATENIBHOCTH M CIIOCOObI ee 3aaaHus. CBoiicTBa

TuddepeHIMpoBaHUS YHCIIOBBIX NoOcieaoBarenbHocTel. OnpeneneHue mpenena IMoCiIeNoBaTeIbHOCTH. OK-01, OK-02,
Beuucnenne  mpepenoB  mocnenoBatenbHocTed.  Ilpemen  ¢yHkuMm - Ha OK-03, OK-04,
6eckoneuHoctH. [Ipenen pynkuuu B Touke. [Ipupammenue aprymenra. [Ipupamenue OK-05. OK-06
¢byHkuuu. 3anaud, MNPUBOJAIIME K TMOHATHIO Mpou3BOAHOW. Ormpenenenue 012_07 ’
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHON

Tema 6.2 OcHOBHOE cojiep:kaHue y4eOHOro Marepuasia 6 [K1. 1

[Ipon3BOHBEIE CYMMBI, KombOunnpoBanHoe 3aHsTre

PasHOCTH HPOUSBEACHWA, | (opmyssl nudepentmpopanus. [lpasuna quddepeHnrposanus

YacTHOTO

Tema 6.3 OcHOBHOE coJiep)kaHle yueOHOTO MaTepuasa 6




[IpousBognbie
TPUTOHOMETPHUUECKUX
dbynakuumii. [TponsBoaHas
CIIOKHOHM (YHKIIUH

Komb6unupoBanHoe 3ansrue
Omnpenenenue cinoxxHor GyHkuuu. [Ipons3BoHass TPUTOHOMETPUIECKUX (YHKITUH.

[Tpou3BoHas CI0KHON (QYHKIIUH

Tema 6.4

OCHOBHOE COZIepKaHHe Y4eOHOTO MaTepHaia




[TonsiTuEe 0 HEMPEPBIBHOCTH
byHKIHIH.
Mertoa nHTEpBaANIOB

KoMmOuHMpOBaHHOE 3aHSTHE

[Tonsitue HempepwsiBHOW (GyHKIHMH. CBolicTBa HenmpepbiBHONH (yHKIuu. CBs3b
MEX1y HelPephIBHOCTHIO U NuddepeHupyeMocThio QYHKIIUU B TOUKE. AJTOPUTM
pellleHns] HEPaBeHCTB METO/I0M UHTEPBAJIOB

Tewma 6.5
['eomeTpuyeckuii u
buznuecKkuit CMbICT

OcHoBHOE cofiepkaHue Yy4eOHOTO MaTepuaa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

['eomMeTpuyecKHii CMBICT TPOM3BOJHONW (PYHKIMH — yriuoBod Ko3dduument

[POU3BOAHON KacareJlbHOH K rpaduKy (YHKIMH B TOYKE. YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKIMU. AJTOPUTM COCTaBIIEHNs YPABHEHUS KacaTeIbHOM K rpaduKy (yHKIMuU
y=f(x)

Tewma 6.6 OcHOBHOE coziepkaHue yueOHOTO MaTepHalia

Dusnueckuii CMBICIT
IIPOU3BOJHON B

IIpakTHueckoe 3aHsaTHE

Ouznyeckuil (MEXaHUYECKU) CMBICI TPOU3BOIHON — MTHOBEHHAs1 CKOPOCTh B

NpoheccHOHaTbHbIX MOMEHT BpeMeHH t: v = S’ (t)
3ajadax
Tema 6.7 OcHOBHOE coJiepkaHne y4eOHOro MaTepHraia

MOHOTOHHOCTH (PYHKIIHH.
Touku 3xcTpeMyMa

KomOuHnpoBaHHoe 3aHATHE

Bospacranue u yobiBaHue (GyHKIIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAaHUS
(byHKLIMY 3HaKY TpOU3BOIHON. [ToHATHE MPOM3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOM MPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha
oTpe3ke. 3a1ayil Ha MAaKCUMYM U MUHUMYM. [IoHsATHE acCUMNITOTHI, CIOCOOBI X
onpezeneHus. AJITOpUTM UcciaenoBaHus GyHKIMHU U TIOCTPOEHMs ee rpaduka ¢
MOMOIIbIO TPOU3BOAHOMN. JIpoOHO-THHEHAsT PyHKIINS

Tema 6.8
Uccnenoanune GpyHkumii u
MOCTPOEHUE TpaUKOB

OCHOBHOE coJiep)KaHKe y4eOHOro MaTepraa

KoMmOuHMpOoBaHHOE 3aHSTHE

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'paUKOB.

Tema 6.9 Hanbonbiree u
HAUMCHBIICC 3HAUYCHUA

byHKIIHA

OCHOBHOE coJiep)KaHKe y4eOHOro MaTepraa

KoMmOuHMpOoBaHHOE 3aHSTHE
Haxosxnenne HanOoIbIIIero 1 HAUMEHBIIETO 3HaYeHUH (DYHKIIHMA, TOCTPOCHHE
rpaKOB MHOTOUYJICHOB C MCTIOJb30BAaHUEM amapara MaTeMaTHIeCKOTO aHAIN3a

Tema 6.10
Haxoxnenue

[TpodeccrnonanbHO-OpHEHTUPOBAHHOE co/iepXKaHue (conmepkanue

IIPUKIIATHOTO MOAYJIS)




ONTUMAIBHOTO pe3yJIbTaTa
C TIOMOIIBIO MPOU3BOTHOM
B IIPAKTHUYECKHUX 3a/1a4ax

HpaKTI/IHCCKOC 3aHATUEC

Haumenbiee u Hanbosplee 3HaYeHUE (HYHKIIUN

Tema 6.11 Pemenue OcHoBHOE cojiepkaHue Y4eOHOTO MaTepralia 2

3az1ad. ®opmynsl u npaBuia auddepenunposanus. Mccnenoanue GyHKINI ¢ TOMOIIBIO

IIponssoanas GyHkMy, ee | npou3BoaHoi. Hanboplnee 1 HaMMEHbIIEE 3HAUYEHUS (DYHKIUH

NPUMCHCHHE KonTponbHas pabota

Pa3pnen 7. MHOrOrpaHHHMKHM ¥ Tejla BPallleHUs 46

Tema 7.1 OcHOBHOE cojiep:kaHue yueOHOro Marepuasia 2

Bepuunsl, pedpa, rpanu Komb6unupoBanHoe 3ansrue

MHOI'OI'paHHHMKA [TonsTre MHOTOrpaHHUKA. Ero 31neMeHThl: BepuInHbl, pedpa, rpaHu. Juaronans.

Ceuenue. BoinykJible 1 HEBBIITYKJIble MHOTOTPAaHHUKHU

Tewma 7.2 Ilpuzma, ee OcHoBHOE coziep)kaHle yueOHOTro MaTepuaa 2

COCTaBJIAIOIIME, CEYCHUC. | KOMOMHMPOBAHHOE 3aHATHE

IIpsimast ¥ mpaBUIIbHAS [Tonsitre nmpusMmel. Ee ocHoBaHMS 1 O0KOBBIE TpaHu. Bricota mpu3mel. [Ipsmast u OK-01, OK-02,

PU3MBI HakJIOHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenune OK-03, OK-04,
OK-05, OK-06,

Tema 7.3 OcHoBHOE coJiep)kaHle yueOHOTO MaTepuasa 2 OK-07

[Mapannenenunen, kyo6. KomM0unMpoBaHHOE 3aHsTHE

Ceuenue ky0a, [Tapannenenunen, cBoiicTBa NpsMOYTOJIbHOTO Mapajuienenuneaa, kyo. Ceuenue IIK1. 1

napasuiesenumnesia KyOa, mapasuienenumneaa

Tema 7.4 Ilupamuna, ee OcHOBHOE cojiep:kaHue y4eOHOro Marepuasia 2

COCTaBJIAIOLINE, CCUCHUC. KomOuHupoBaHHOE 3aHATHE

lpaBuipHas mupamMua. ITupamuna u ee anemenTsl. Ceuenne nupamusl. [paBunbHas nupamMua.

YceueHnHas nupamua Yceuennas nupamuaa

Tema 7.5 OcHoBHOE cojiepkaHue y4eOHOTO MaTepralia 2

BokoBast 1 nonHas KomOunupoBaHHoe 3aHATHE

IIOBCPXHOCTD IIPU3MBL, ITormaas GOKOBOM U MOJHOM TIOBEPXHOCTH MPU3MBI, TIHPAMHIBI

UPaMUIbI

Tema 7.6 OcHOBHOE coJiep)kaHNe yueOHOTO MaTepHasa 2




CummeTtpus B KyOe,

napamuiClICImIcac, Ipmusme,

ImupaMuac

Komb6unupoBanHoe 3ansrue
CumMMeTpHsi OTHOCUTEIBHO TOYKHU, IPSIMOH, mtockocTu. CuMMeTpus B Kyoe,
napajuiefienunesie, npusme, mupamuie

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

[IpodeccronanbHO-OpUEHTHPOBAHHOE coziepKaHue (comepxanue

MIPUKJIAHOTO MOYJISI)

HpaKTI/I‘-IeCKOC 3aHATUC

CumMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

Tema 7.8
[IpaBunbHbBIE
MHOTOTPaHHUKH, UX
CBOMCTBA

OcHoOBHOE COOCPIKAaHUC yqeGHoro Marcpuaia

[IpakTrueckoe 3aHsATHE

ITonstue IIPpaBUJIbHOI'O MHOI'OI'paHHHUKA. CpoiicTBa IMpaBUJIbHBIX MHOI'OI'PAHHUKOB

Tema 7.9 Hununap, ero
COCTABJISIOIIHE.
CeueHue nuIMHIPA

OcHoBHOE coziep)kaHle yueOHOro MaTepuasa

KoMOuHMpOBaHHOE 3aHATHE
Humunap u ero snemenTsl. CeyeHne nuanHapa (MapajuieIbHOe OCHOBAHUIO M OCH).
PasBepTka nunmmuHapa

Tema 7.10

Konyc, ero
cocrasisiomue. CeueHne
KOHYcCa

[TpodeccrnonanbHO-OPHEHTUPOBAHHOE coJiepxKaHue (comepxanue

MIPUKJIATHOTO MOIYJISI)

KOM6I/IHI/IpOBaHH06 3aHATHUC
KOHyC U ero sjaeMeHTEl. CeueHue KOHYCa (napaﬂneanoe OCHOBAHHUIO U

MpOXoJsIlee Yepe3 BEpIIMHY), KOHHYeCcKue ceueHus. PazBepTka KoHyca

Tema 7.11

VY ceueHHBI KOHYC.
CedeHue yCe4YeHHOrO
KOHYca

OcHoOBHOE coJiep)kaHle y4eOHOTO MaTepuasa

KomOunupoBanHoe 3aHsTHE

YceueHHbI KOHYC. Ero 06pa3ylomaﬁ u BeicoTa. CeucHue YCCUYCHHOI'O KOHYCa

Tema 7.12

lap u cdepa, ux ceueHus

OCHOBHOE COJIepKaHKHe YI4eOHOr0 MaTepHaa

KomOunupoBanHoe 3aHATHE
[ap u cdepa. Bzaumuoe pacronoxxenue chepsl U miockoctu. CeueHue mapa,

cepsl

Tema 7.13

OcHoOBHOE cojiep:kaHue y4eOHOro MaTepuasa




[Tonsarue 00 oOBeme
Tena. OTHoLIEHNE
00BEMOB ITOJOOHBIX TEN

KomOuHMpoBaHHOE 3aHATHE
[Tonsitue 06 o6beme Tena. O0beM KyOa U MPSAMOYTOIBHOTO TapaJlICIICIIHIIC 1A,
O0bem npu3msbl 1 IHHAPA. OTHOMIEHHE 00BEMOB TIOAOOHBIX TEll.

['eomeTpuyeckuii CMbICH ONpeAeIUTEINs 3-T0 MOpsIIKa

Tema 7.14 OcHOBHOE coziepkaHuE yueOHOTO MaTepHalia 2

OO6beMblI U 0N Kom0uHMpoBaHHOE 3aHsATHE

TOBEPXHOCTEH TeN O6beMbl THpaMuIbl 1 KoHyca. O0beM mapa. Ilnomany noBepxHocTeii Tesn

Tema 7.15 KomOunammm OcHOBHOE coziepkaHuE yueOHOTO MaTepHalia 4

MHOTOTPaHHUKOB U T€J [TpakTHdeckoe 3aHsATHE

BpaLllCHIA KoMOuHamy reoMeTpUYECKUX Tel

Tema 7.16 OcHoBHOE cofiep>kaHue Y4eOHOTO MaTepuaa 4

I'eomeTpuueckue [TpakTHdeckoe 3aHsATHE

KOMOMHAUMH Ha TIPAKTHKE | Jeronp30Batie KOMOMHALMI MHOFOTPAHHUKOB 1 Tell BPAILCHUS B
NPaKTUKOOPHEHTUPOBAHHBIX 3a7adax

Tema 7.17 Pemenue OcHOBHOE coziepkaHue yueOHOTO MaTepHaia 2

3aa4. MHOrorpaHHUKY OOBeMBl ¥ IJIOMIAIU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS

U Tella BpalleHus KonTponbnas pabota

Pa3nea 8. IlepsooOpasnast pyHKnmu, ee npUMEHEHHE 14

Tema 8.1 OcHOBHOE coJiep>kaHKe y4eOHOro MaTepHaia 2 OK-01, OK-02,

[TepBooOpasHas GpyHkuuu. | KoMOMHHPOBaHHOE 3aHSTHE OK-03, OK-04,

[TpaBuia HaXOXKICHUS 3amaya O BOCCTaHOBJIEHMHM 3aKOHA JBW)KEHMS 1O M3BECTHOH ckopocTtu. Ilonsarue OK-05, OK-06,

epBOOOPaA3HBIX uHTerpupoBaHus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaiga U IMepBOOOpa3HOM s OI,{- 07
¢byukun y=f(x). Pemenue 3amau Ha CBSI3b NEPBOOOpPa3HON M €€ MPOU3BOIHOIM,
BBIYHCIICHHE TEepBOOOpa3HOM nisi gaHHOW (yHkiuu. Tabmuma dopmyn s TK1. 1
HaXO0X/IeHUs NepBooOpa3HbIX. M3ydueHne mpaBuiia BEIUKMCICHHS IEPBOOOPA3HON

Tema 8.2 OcHOBHOE coziepkaHue yueOHOTO MaTepHaia 2

[Imomanae KpUBOIMHEHHOM
Tpanenun. Popmyna
Hrrorona-JleiiOaumna

KomMmOuHMpoBaHHOE 3aHsTHE

3ajauu, NPUBOIAIIME K TOHSATHIO ONPEAENIEHHOIO HMHTErpalia — O BBIUMCICHUU
IJIOMIAAN  KPUBOJMHEWHOW Tpamemuu, O TNepeMelmeHuu Todku. [loHsTue
omnpenenéHHoro uaTerpana. ['eomeTpudeckuii 1 GU3MIECKUI CMBICIT

onpeneneHHoro uuterpaia. ®opmyna Herotona-Jlelionuma




Tema 8.3
Heonpenenennsiii u
OTpe/IeJICHHBIN HHTETPAIBI

OcHoBHOE cofiepkaHue Yy4eOHOTO MaTepuaa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

ITousTue HCOMMPCACIICHHOI'O MHTCTpalia

Tema 8.4 Tlonsitue OcHOBHOE coziepkaHue yueOHOTO MaTepHalia 2
00 Komb6unupoBanHoe 3ansatue
ONPCACICHHOM MHTCIPAIC | [eonerpruecknii cMBICT OMPENeIeHHOT0 HHTErpana
KaK IJIOIIa 1
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 [TpodeccrnonanbHO-OpHEHTUPOBAHHOE coaepKaHue (conmeprkanue 4
OnpeneneHHblil HHTErpasi NPUKITAHOTO MOTYIIsT)
B JKHSHI [TpakTHdeckoe 3aHsATHE
I'eomeTpuueckuit CMBICJI OIIPEAEIICHHOTO HWHTETrpana.
dopmyna Heroronalleiibnnna. Pemenne 3a1ay Ha MpUMEHEHNE MHTETpaa JUIst
BBIYUCIICHHS (PU3MUECKUX BEIWYHH U IUIOMIA e
Tewma 8.6 OcHOBHOE coziepkaHue yueOHOTO MaTepHaia 2
Pemenne 3anau. [TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpuMeHnenune
ITepsoobpasnas pynkuuu, | KonrtponsHas pabora
ee MpUMEeHEeHNe
Pa3nen 9. Crenenn u kopuu. CrenenHas QyHKIust 18
Tema 9.1 OcHOBHOE coJiepkaHne y4eOHOro MaTepHuaia 4
Crenennas ¢pyHKLus, €€ KomOuHmnpoBaHHoe 3aHsATHE N
CBOMCTBA I e . ® y Vx
OHSITHE KOPHSI N-OW CTENEHU U3 IEHCTBUTENIBHOTO uncia. OyHKIMH OK-01, OK-02,
uXx cBoiicTBa 1 rpaduku. CBONWCTBa KOPHS N-0i CTENEeHU OK-03, OK-04,
Tema 9.2 OcHOBHOE coziepkaHue yueOHOTO MaTepHaia 4 OK-05. OK-07
[Ipeo6pa3zoBanue Komb6unupoBanHoe 3aHsaTue ’
BﬁlpameHHﬁ C KOPHAMH N- | [TpeoGpaszoBanie HPPALMOHATBHBIX BEIPAKCHHIH
Oif cTeneHu
Tema 9.3 OcHOBHOE coziepkaHue yueOHOTO MaTepHaa 2

CBolicTBa CTEIICHU C
panroHaIBHBIM U
NEUCTBUTEILHBIM
MOKa3aTeJIIMU

KomOunupoBanHoe 3aHsATHE
[TonsiTre creneHu ¢ M0O0BIM pallMOHANBHBIM MOKa3aTeneM. CTeneHHble GYHKIIH,
WX CBOMCTBa U Tpaduku




Tema 9.4 Pemienue

OcHoBHOE cojiepkaHue y4eOHOTro MaTepuala

YRRVl KoMbuH1peBaHHoe 3aHITHe OK-05, OK-07
YRAHISHH LSRRI YpaB L epBcLs. Metg it e MK1. 1
HERIBAHERR i1 morapudmer, | PEIIEHUA. PelICHNE MppalMOHAIbHBIX yDABHEHUHY M HEPABEHCTB
TaMaed OcHoBHOE cojiepkaHue y4eOHOTo MaTepuasa 2
CrerneHu 1 KOpHH. Omnpenenenue creneHHON GyHKIUH. Mcronp30BaHNue ee CBOMCTB IPU PELICHUN
CreneHnas QyHKIHS YpaBHEHUH U HEPABEHCTB
KonrponsHas pabora
Pa3nen 10. [loka3zaTenbHas GyHKIUSA 18
Tema 10.1 OcHoBHOE coziep>kaHle yueOHOro MaTepuasa 4
ITokazarensHas ¢pyHkiws, | KoMOMHHpOBaHHOE 3aHSTHE
ee CBOICTBa CreneHb ¢ MpOU3BOJBHBIM JIEHCTBUTENbHBIM MoOKa3zareneMm. OrmnpexneneHue
MOKa3zaTeabHOU (YHKIIMH, €€ CBONCTBa U TpaduK. 3HAKOMCTBO C NPUMEHEHUEM
MOKa3aTeabHOU GbyHKIUY. Pemenue MOKa3aTeIbHbBIX ypaBHEHUI
GbyHKIIMOHATBFHOTPaPUUYECKUM METOJIOM
Tema 10.2 OcHOBHOE cojiep:kaHue y4eOHOro Marepuasia 8
Pemenne nokazarensHelx | [IpakTrueckoe 3aHATHE OK-01, OK-02,
YPaBHEHMI U HEPABEHCTB | PemeHne TmoOKa3aTeldbHBIX ypPaBHEHWH METOAOM YpaBHHMBAaHUS IIOKa3aTele, OK-03, OK-04,
METOJIOM BBEICHUS HOBOM MEPEMEHHOH, PYHKIIMOHAIBHO-TPadhUIECKUM METOJOM. OK-05, OK-07
Pemenue nokasareabHbIX HEPABEHCTB
Tema 10.3 OcHoBHOE coJiep)kaHle yueOHOTO MaTepuasa 4
Cucremsbl nokasarenbHbelx | KoMOMHUpOBaHHOE 3aHATHE
ypaBHeHHH PellieHre CUCTEM TTOKa3aTebHBIX yPaBHEHHUI
Tema 10.4 Pemenue OcHOBHOE cojiep)kaHle yueOHOTO MaTepuasa 2
3a7a4. Pemrenne mnokasaTenbHBIX YpaBHEHMII METOJIOM ypaBHUBAHHWs IIOKa3aTelnel |
I[MokazarenbHas yHKIHS METOJIOM BBEJICHHS HOBOM MEPEMEHHOM. PellieHne nokasaTeabHbIX HEPABEHCTB
KonrtponsHas pabora
Paznea 11. Jlorapugmsi. JJorapupmuyeckast pyHkumus 30 OK-01, OK-02,
Tema 11.1 ‘ OcHoBHOE cojiepkaHue y4eOHOTO MaTepralia 4 OK-03, OK-04,




Tema 11.2 OcHOBHOE coziepkaHue yueOHOTO MaTepHalia

CgoiictBa Jiorapudmos. KoMmOnHMpOBaHHOE 3aHSTHE

Oneparus CaoiicTsa orapupmoB. Oneparus g0rapuGMUpOBaHUs.
Jorapu(pMUpOBaHUS

Paspaell 12. MuoxecTBa. .1 €d@HIBHRCOPHIP RPAPOB 1cOHOrO MaTepraia

JTewmplighiaeckas

KonOBHop 08AS @ BHEIHEOHOI0 MaTepuaa

¢byHKLUs, ee CBOWCTBA

Jlorapudmuueckas GyHKIUS U ee CBONCTBA

Tema 11.4 Pemienune

OcHoBHOE cofiepkaHue Yy4eOHOTO MaTepuana

JorapupMUIEeCcKUX KombOunnpoBanHoe 3aHsaTue
ypaBHEHUH U [Tonstne norapupmudeckoro ypaBHeHHs. Omnepamnusi TMOTCHIUpPOBaHHUA. 1pu
HEPaBCHCTB OCHOBHBIX MeTozaa peleHus Jorapu(pMUIECKUX YpPaBHEHUU:
dbyHKIIMOHATbHOTpAQUUECKUH, METOJ] MOTEHLHUPOBAHUSA, METOJl BBEIEHHUS HOBOM
IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA
Tema 11.5 OcHoBHOE cojiep>kaHue Y4eOHOTO MaTepuaa
Cucremsl KomOuHmpoBaHHoe 3aHsATHE
JorapupMHUUECKUX ANTOPUTM pelIeHUs] CUCTEMBI YpaBHEHH. PaBHOCHIIBHOCTH JIOTapru(pMUIECKIX
ypaBHEHUH YPaBHEHUU U HEPABEHCTB
Tema 11.6 ITpodeccronambHO-OPUEHTHPOBAHHOE CoZepKaHue (comeprxanue
Jlorapudmsl B ipupoe u NPUKATHOTO MOJIYIIsT)
TEXHHKE IIpakTHueckoe 3aHsaTHE
[Ipumenenune norapudma. Jlorapupmuueckas cnupaiab B mpupoje. Ee

MaTeMaTHYeCKHE CBOMCTBA

Tema 11.7 Pemenue
3ajad.

Jlorapugmsr.
Jlorapudmuueckas
byHKIHS

OcHOBHOE cojiepkaHne y4eOHOro MaTepHrasia

Jlorapudmuueckas  QyHKUIMS. Pemenne
Jorapu(PMUIECKUX YpaBHEHUM

MPOCTEUIIINX

KonTponbnas pabota




MmuoxecTBa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

JuckpeTHas ciiydaiiHas

ﬁ@M@Wﬁﬁ%ﬁ%@%éﬂmﬂﬁHomecmo. Onepanuu ¢ MHOXECTBaMU

TFeMAT21Y, 3aKOH €€ Brpeth Sebitsuiims o RSpHEHFp SHARSARIICHIC  IMEKREBHAH ey JaHHO i BRSPS 2
pRcIIpencnenys 3aKoH pactpesenets JUCKPETHOM CIlydalHOW BeIWYMHBL. Ee 4uciioBbIe
Tiepaiiii C MHOXKECTBAMHU | IIPMKJIAIHOIO MOJTYJIs
XAPAKTCPHCTHKH
TIPaKTITHCCKOC 3aHATIIC
Omnepanuu ¢ MHOKeCTBaMH. Perienue npukiaaHpIx 3a1a4d
Tema 12.3 OcHOBHOE coziepkaHue yueOHOTO MaTepHaia 4
I'padmr [IpakTryeckoe 3aHsATHE
[Tonsitue rpada. Cesi3HbIA rpad, AepeBo, HUKI rpad Ha IIOCKOCTH
Tema 12.4 OcHOBHOE coziepkaHue yueOHOTO MaTepHalia 2
Pemenue 3anay. Oneparnyu ¢ MHOKecTBaMH. OTIFICaHNE pEaTbHBIX CUTYAIMH ¢ TTIOMOIIBIO0 MHOYKECTB.
MmuosxectBa, I'pader n ux | [Ipumenenue rpad)oB K peHICHHUIO 33124
MPUMECHCHHE KonTponbnas pabota
Pa3pnen 13. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUM BEPOSTHOCTEH 26
Tema 13.1 OcHOBHOE coziepkaHue yueOHOTO MaTepHaa 4
OCHOBHBIE TIOHATHS KomMmOuHupoBaHHOE 3aHsTHE
KOMOMHATOPHKH [lepecTaHOBKH, pa3sMELIECHHs, COYETAHUS.
Tema 13.2 OcHOBHOE coziepkaHue yueOHOTO MaTepHaa 4
CoOpbITHE, BEpOATHOCTH KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
coObITus. CroxxeHue u CoBMecTHBIE U HECOBMECTHBIE COOBITHSA. TE€opeMbl 0 BEPOSATHOCTH CYMMBbI COOBITHH. OK-03. OK-04
(v b 1
YMHOXKEHUE BEPOATHOCTEN | YCIOBHAS BEPOSITHOCTH. 3aBUCHUMBIE M HE3aBHCHUMBIE COOBITHS. Teopembl 0O OK-05. OK-07
BEPOSITHOCTH MTPOU3BEIACHUS COOBITHIA. ’
[K1. 1
Tema 13.3 [TpodeccnonanbHO-OPHUEHTHPOBAHHOE CoJIep)KaHue (conmeprkanme 4
BeposrHoCTS B MPUKIIJHOTO MOJTYJIS)
npodeccHoHaTBHBIX
[TpakTryeckoe 3aHsATHE
3ajlaqax OTHOCHTENIbHAS YaCTOTa COOBITHSI, CBOUCTBO €€ yCTOHUMBOCTH. CTaTHCTHYECKOE
orpeneneHue BepoaTHoCcTH. OLeHKa BEpPOSITHOCTH COOBITHS
Tema 13.4 OcHOBHOE cojiepkaHue y4eOHOro MaTepHrasia 4




Tema 13.5 OcHOBHOE coJiep)kaHNe y4eOHOTO MaTepuasa 4
3ajayu MaTeMaTHYECKOH | KoMOMHMPOBAaHHOE 3aHATHE
CTaTUCTHKH Bapuanuonnbiii pan. Ilonuron 4acToT u TUCTOTpaMMa.
CraTucTuueckue XapakTepUCTHKU psAsla HAOII0JaeMbIX TaHHBIX
Tema 13.6 [IpodeccnonabHO-OPUEHTHPOBAHHOE cojiepKaHue (coneprxanue 4
CocraBnenue TabauI 1 NPUKJIAIIHOTO MOJTYIIsN)
AAMarpaMM Ha HpaKTHKe [IpakTuueckoe 3anarue
[lepBuynas 00paboTKa CTATUCTHUECKUX AaHHBIX. [ padudeckoe ux mnpencTaBicHHE.
Haxoxxnenne cpeqHuX XapaKTEpPUCTHK, HAOII0JaeMbIX JaHHBIX
Tewma 13.7 Pemenue OcHoBHOE coziep)kaHle yueOHOro MaTepuasa 2
3a/1a4. DJIEeMEHTbI DOnemeHnTsl KoMOUHAaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHA. CIIOKEHUE U
KOMOMHaTOPHKH, YMHOXEHHE BEpOSITHOCTEN
CTaTHCTUKH U TEOPUU KonTponbnas pabota
BEPOSITHOCTEH
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 26
Tema 14.1 OcHOBHOE cojiep:kaHue y4eOHOro Marepuasia 4
PaBHOCHIBHOCTD KomOunupoBaHHoe 3aHATHE
YPaBHEHMI U HEPABEHCTB. | PaBHOCHIBHOCTh ypaBHEHHMH M HepaBeHCTB. OmperneneHus. OCHOBHBIE TEOPEMBI
OO1ue METOIBI PEIIEHNs. | pABHOCHIIBHBIX TI€PEX0Jax B YpaBHEHHSX H HepaBeHcTBax. OOImMe METOIbI OK-01, OK-02,
pellleHns ypaBHEHUM: Nepexo]l OT paBeHCTBA (DYHKUIUN K PaBEHCTBY apryMEHTOB OK-03, OK-04,
JUIL MOHOTOHHBIX (DYHKLIMH, METOJl pa3jlo’KEHUSI Ha MHOXKUTEJIH, METOJ BBEICHUS OK-05. OK-06
HOBO# NepeMEeHHOH, () yHKIIMOHATEHO-TPAQUICCKUI METOT ’ '
Tema 14.2 OcHOBHOE coJiep)kaHle yueOHOTO MaTepuasa 4 OK-07
['paduueckuit metox Komb6unnpoBanHoe 3aHsTre IIK1.1
pelleHrs ypaBHEHUH, OO1m1rie MeTo/Ibl pelIeHNs HEPaBeHCTB: MePeXol OT CPaBHEHUS 3HaYCHUN (PyHKIIHIA
HEPABEHCTB K CpaBHEHMIO 3HAUEHWH apryMeHTOB JUIsI MOHOTOHHBIX (DYHKIMHA, MeToJ
MHTEPBAJIOB, (PYHKIIMOHATbHO-Tpaduueckuii Meto. I'papuueckuii metoxa perieHus
ypaBHEHMI U HEPABEHCTB
Tema 14.3 OcHoBHOE cojiepkaHue y4eOHOTO MaTepualia 4 OK-01, OK-02,
YpaBHenus u HepaBeHCTBa | KoMOMHHUpOBaHHOE 3aHSATHE OK-03, OK-04,
C MOZyJIEM Omnpenenenne monyis. Packpeitre Moayiis o onpenenenuto. Ipocreitmme OK-05, OK-06,
ypaBHEHHUSI U HEPABEHCTBA ¢ MoayJieM. [IprMeHeHne paBHOCHIIBHBIX MIEPEXO0JI0B B OK-07




OIIPCACIICHHBIX THIIaX ypaBHeHI/Iﬁ " HEPABCHCTB C MOAYJIEM

Tema 14.4 OcHOBHOE coJiep)kaHNE y4eOHOTO MaTepuaa 6
YpaBHenus u HepaBeHCTBA | KoMOMHUPOBaHHOE 3aHSATHE
¢ ITapameTpamu 3HaKoMCTBO ¢ mapamerpoM. IIpocreiilye ypaBHeHUs 1 HEPABEHCTBA C IAPaMETPOM
Tema 14.5 [IpodeccnoHanbHO-OPHEHTUPOBAHHOE cojiepKaHue (conmeprxanue 6
CocraBieHue u peuieHue NPHKITAHOTO MOJTYIIs)
NpO(eccHOHANBHBIX 3av[[aq [IpakTrueckoe 3aHsTHE
C TIOMOIIIbIO YPaBHEHUM
Pemennie TekcTOBBIX 3324 MPO(HECCHOHATEHOTO COACPKAHUS
Tema 14.6 Pewenue OcHoBHOE cojiepkaHue y4eOHOTro MaTepuala 2
3azad. [IpakTuueckoe 3aHaTue
VpaBHeHus u HepaBeHcTa | OOLIME METO/BI PCIICHNS yPABHCHUI. Y PaBHCHHSI H HEPABEHCTBA C MOYJIEM H C
napameTpamu
Koncyabranus 2
IIpomexyTounas arrecTauus (JK3aMeH) 6
Bceero: 340




3. YCJIOBU PEAJIM3AIIHN ITPOT'PAMMBI YUEBHOM JIMCLIUTIJINHEI

3.1. Peanuzanust mporpaMMbl AUCHMILIHHBI TpeOyeT Haauuusi y4eOHOro KaOuHeTa
«MaremaTuka.

O6opynoBanue yueOHOro KabMHeTa:

- TOCAI0YHBIC MECTa IO KOJMYECTBY 00YUarOIINXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Tpo(heccroHaTbHO OPUEHTHPOBAHHEIC 3a/1aHNUS;

- MaTepHaJbl SK3aMEHa.

Texaudeckue cpeacTra 00ydIeHUS:
- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM IMPOTPAMMHBIM 00€CTICUCHHUEM;
- IPOCKTOP C IKPAHOM.

3.2. UndopmairionHoe o0ecrieyeHue pearn3aiiy mporpaMMbl

3.2.1. OcHOBHEIE ITI€YaTHBIE U3TAHUS
1. AmumoB IIILA. m np. Maremaruka: anreOpa U Hadaja MaTeMaTHYECKOrO

aHanuza, reometpus. 10-11 kiaccel: yaeOHUK [Jis1 00111€00pa30BaTEIbHBIX OpTraHU3aIIHA:
0a30BbIi U yriyOsieHHbIN ypoBHU.- M: [IpocBemenue, 2021.

2. AnekcannpoB, A.Jl. Marematuka: aireOpa M Hayajga MaTeMaTHYECKOTrO
ananu3a, reomerpusi. ['eomerpusi. 10-11 wmacest : yueObnux / A.Jl. Anekcanapos, JI.A.
Bepnep, B.1. Peokuk. — M. : UznarensctBo «Ilpocsemenue», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBEHHBIM

3. Atanacsn JI.C. T'eometpus, 10-11: yueOHuk misa o61ieoOpa3oBaTEIbHBIX
yupexaeHui: 6a3oBbli 1 mpopuiabHbIA ypoBHH. — M.: IIpocBemenune, 2020.
4, Mopnkosuu, A.I'. Anredpa n Hayana MmaTemMaTudeckoro aHanusa. 10 kinacc: B

2 y. Y. 1. YyebHuk aia yyaumxcs o01meo0pa3zoBaTelbHbIX YUPEKIECHUN (MPOQUIbHBIMI
ypoBenb) / A.I'. Mopakosuu, I[1.B. Cemenos. - M. : Muaemosuna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIM

d. Mopnakosuu, A.I'. Anrebpa 1 Hayana MatremaTudeckoro ananmsa. 11 kmacc: B
2 y. Y. 1. YyeOHuk ansa yyaumxcs o01eo0pa3zoBaTelbHbIX YUPEKICHUN (MPOQUIbHBIN
ypoBeHnb) / A.I'. Mopnkosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - Tekcr : HENOCPEACTBEHHBIH

6. Mopnkosuu, A.I'. Anrebpa u Hayana matremaTuueckoro aHanusa. 10 knacc: B
2 4. Y. 2. 3amauyHuK i y4danmxcsi 001meo0pa3oBaTeNbHbIX yUpexKIeHU (MPOoQUIbHBIN



ypoBeHb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuu [u ap.] - M. : MueMo3uHa,
2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HemocpeACTBCHHBIIH

1. Mopakosuu, A.I'. Anrebpa 1 Hadana MaTemMaTHyeckoro ananusa. 11 kmacc: B
2 4. Y. 2. 3ampayHuK Ul ydamuxcsi o01eo0pa3oBaTebHBIX YUpexkIeHud (MpoduiIbHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JIL.LWU. 3BaBuu [u np.],- M. : MHeMo3uHa,
2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekcrt : HEMOCPEACTBEHHBIN



4. KOHTPOJIb n

OLIEHKA

OBIIIEOBPA3OBATEJIbBHOI'O YYHEBHOI'O ITPEJIMETA

PE3VJIbTATOB

OCBOEHUIA

Oobmasi/mpodeccnonasn Pazpen/Tema Tun omeHOYHLIX
bHasl KOMIIETEHIUA MeponpHsITHUsI
OK 0l. Bri6upats P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue
crocobbl  pemeHuss  3amay | 1.6, 1.7 .
npodeccnoHaTBLHOMI el onpoc
P P 2, Temr 2.1, 2.2, 2.3, 2.4, 2.5, .
ACATCIIbBHOCTH TIPUMCHHUTCIBHO 26 MareMaThuueCKui
K Pa3JIM4YHbIM KOHTEKCTAM ' JTIMKTAHT
P 3, Temsr 3.1, 3.2,3.3,3.4
NupuBunyanbHas
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, | camocTosiTenbHas padoTa
46,4.7,4.8,4.9,4.10,4.11
IIpencraBnenne
P5, Temer 5.1,5.2 pe3yabTaToOB
0
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, | P TICCKIX PaboT
6.6, 6.7,6.8,6.9,6.10, 6.11 KoHnTponsHas
P 7, Tewst 7.1, 72, 73, 7.4, 7.5, | PA0°Ta
76, 7.7,78,7.9, 7.10, 7.11, 7.12, 7.13, Brmmosinenue
7.14,7.15, 7.16, 7.17 JK3aMEHAIIMOHHBIX
P 8, Tembr 8.1, 8.2, 8.3, 8.4, 8.5, | o
8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5,13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.511, 14.6
OK 02. MHcmonp3oBaTh P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue
COBpEMEHHBIC CpeJ/icTBa Mmoucka, | 1.6, 1.7 .
aHalMM3a W WHTEPIpeTaIuu Y CTHBI onpoc
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5, .
UHpOpMAaIHH, 41 26 MareMaTU4eCKU
I/IH(l)OpMaIII/IOHHBIe TEXHOJIOTUU ' JTUKTAHT
s BBINOJTHEHHS 3a1a4 P 3, Temsr 3.1, 3.2, 3.3, 3.4
o NuauBunyanbHas
npo¢eCcCuOHATBHON
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | camocTosiTenbHas paboTta
JeSITeIbHOCTH
46,4.7,4.8,4.9,4.10,4.11
IIpencrasinenue
PS5, Temsr 5.1, 5.2 pe3yiabTaToB
P 6, Tews 6.1, 6.2, 63, 6.4, 6.5, | "PAKTHHCCKHX paoT




6.6,6.7,6.8, 6.9, 6.10, 6.11 KonTtponbHas
o
P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, | P20
76, 7.7,78,79, 7.10, 7.11, 7.12, 7.13, Brimonnenue
7.14, 7.15, 7.16, 7.17 SK3aMEHAIIMOHHBIX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, | il
8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temn! 13.1, 13.2, 13.3, 134,
13.5, 13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4,
14.5, 14.6
OK 03. IlnanupoBath u P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue
peanu3oBbIBaTh  coOcTBeHHOE | 1.6, 1.7 .
npo¢eCCHOHAIBHOE 51 Y CTHBIH OTIpOC
P P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, 5
JINYHOCTHOC pa3sBUTHUC, 26 MaremaTnueckui
MpeANPUHIMATEIHCKYIO ' JTUKTAHT
JEeITEIbHOCTD B P 3, Temsr 3.1, 3.2,3.3,3.4
o NunuBunyanbHas
npodeCcCHOHAIBHON chepe,
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, | camocTosiTenbHas padoTa
HCIIOJIH30BaTh 3HAHUS o 46 47 48 49 410. 411
¢buHAaHCOBOW TpamMOTHOCTH B | ' =~ ' T 7o mmEe Ipencrasienne
PpasIMIHBIX JKU3HCHHBIX PS5, Temsr 5.1, 5.2 pe3yJIbTaTOB
CHUTYaLUIX
Y P 6, Tewst 6.1, 6.2, 6.3, 6.4, 6.5, | PAKTHICCKAX pador
6.6,6.7,6.8,6.9,6.10, 6.11 Kontponbhas
P 7, Tews 7.1, 7.2, 7.3, 7.4, 7.5, | P20OT8
76, 7.7,78,79, 7.10, 7.11, 7.12, 7.13, Brmmonnenue
7.14, 7.15, 7.16, 7.17 JK3aMEHAIIMOHHBIX
3aJaHuH

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

P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
115, 11.6, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4,




145, 14.6

OK 04. DddexrusHO
B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5,
1.6,1.7

P 2, Temnr 2.1, 2.2, 2.3, 24, 2.5,
2.6

P3,Temsr 3.1,3.2,3.3,3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7,48,4.9,4.10,4.11

P5, Temer 5.1,5.2
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5,

TectupoBanue
VYcerHblii onpoc

Maremarnueckuii
IIUKTAHT

NupuBunyanbHas
caMmocTosiTeNbHas paboTa

[IpencraBnenue
pe3yIbTaTOB
MPaKTHUYECKUX padoT

6.6,6.7,6.8,6.9,6.10,6.11 KonTponpHas
P 7. Tewst 7.1, 7.2, 7.3, 7.4, 7.5, | P200T3
7.6, 7.7, 7.8,7.9, 7.10 II-o/c, 7.11, 7.12, Brimonnenue
7.13,7.14, 7.15, 7.16, 7.17 JK3aMEHAIIMOHHBIX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, | il
8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
115,11.6,11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5,13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
145, 14.6
OK 05. OcymecTBisTh P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue
izz;;y}o - Ijl . HHCBMGHHy;Z 1.6,1.7 Vermsiii onpoc
YHURan P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, 5
rOCyJ1IapCTBEHHOM SI3BIKE 26 MareMaTHuecKuit
Poccuiickoit  ®epeparu ¢ | JTUKTAHT
y4eTOM 0cOoOeHHOCTEH P 3, Temsr 3.1,3.2,3.3,3.4
NuauBunyanbHas
COIMATILHOTO ¥ KYJIBTYPHOTO
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | camocTosiTenbHas paboTa
KOHTEKCTa
46,4.7,48,49,64.10,4.11
IIpencrasinenue
PS5, Temsr 5.1, 5.2 pe3ynabTaToOB
P 6, Tewst 6.1, 6.2, 6.3, 6.4, 6.5, | "PATHICCKAX padoT
6.6,6.7,6.8,6.9,6.10,6.11 KoHTponbsHas
P 7, Tems 7.1, 7.2, 7.3, 7.4, 7.5, | PA0°Ta
76, 7.7,78,79, 7.10, 7.11, 7.12, 7.13, Brimonnenue
7.14, 7.15, 7.16, 7.17 JK3aMEHAIIMOHHBIX
3aJaHuN

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,




8.6
P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5,13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4,
145, 14.6

OK 06. IlposBiaTh P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue
IPaKIaHCKO-TTATPUOTHYECKYIO 1.6,1.7 .
MO3UILIIIO JTEMOHCTPHUPOBATH ¥ CTHpIi onpoc

’ P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5, .
OCO3HAaHHOE MOBEJeHHE  Ha 26 MaTeMaTHYeCKHi
OCHOBE TPaAMIIMOHHBIX | JTUKTAHT
00I11eYEeIOBEYECKUX LIEHHOCTEMH, P 3, Temsr 3.1, 3.2, 3.3, 3.4

NunuBunyanbHas
B TOM U4YHCIE C YYETOM
P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, | camocTrosiTebHas padoTa
rapMOHH3AIUN
46,4.7,4.8,4.9,4.10,4.11
MEKHALIMOHAJIbHBIX u IpexcraBienue
MEKPEIUTHO3HBIX OTHOIICHUH, PS5, Temnst 5.1, 5.2 pe3yabTaToOB
NPUMCHATD CTaHapThl MPAKTUYECKHUX PadoT
AHTHKOPPYTIIHOHHOTO P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
e — 6.6,6.7,6.8, 6.9, 6.10, 6.11 ; KontponbHas
P 7, Temer 7.1, 7.2, 7.3, 7.4, 7.5, | P01
7.6, 7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11, Brmonnenue
7.12,7.13,7.14,7.15, 7.16, 7.17 JK3aMEHAIIMOHHBIX
P 8, Tempr 8.1, 8.2, 8.3, 8.4, 8.5, | o
8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5,13.6
P 14, Temn! 14.1, 14.2, 14.3, 14.4,
145, 14.6
OK 07. CopeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, TectupoBanue

COXPaHEHUIO OKpY’KaroIen
Cpellbl,  PpecypcocOEepeKeHNUIO,
IIPUMEHSTD 3HAHUS 00
U3MEHEHUU KJIMMarta,

1.6,1.7

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

YceTHBIT onpoc

Marematunueckuii




TIPUHITATIBI OEpEKITUBOTO
MIPOM3BOJICTBA, a3 pexTUBHO
JEWCTBOBATh B YPE3BBIYANHBIX
CUTYaIHIX

P3,Temsr 3.1,3.2,3.3,3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7,438,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,6.7,6.8, 6.9, 6.10, 6.11

IUKTaHT

NupuBunyanbHas
caMmocTosiTeNbHas paboTa

IIpencraBnenue
pe3yiabTaToB
IPAKTUYECKUX paboT

P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, a6OTaK°HTp°m’Ha’I
76, 7.7, 7.8,7.9, 7.10, 7.11, 7.12, 7.13, P
7.14,7.15, 7.16, 7.17 Brmonnenue
P 8, Tewmst 8.1, 8.2, 8.3, 8.4, 8.5, | A MCHAIHOHHbIX
3aJlaHui
8.6
P9, Temn1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5,13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
145, 14.6
P.1, Temsr 1.3 [IpencraBnenue
I1K 1.1. OcymiecTBasTh paboThI Pe3yJIbTATOB
Hg TIOITOTOBKE CANHATL P.2, Tewb1 2.5 MPAKTUYECKHUX padoT
000pyI0BaHUs K MOHTaXY. P.3, Temsr 3.3 )
YcTHBII onpoc
P.4 Tewmm1 4.7

P 6 Temnr 6.10,
P.7 Temmr 7.7,7.10
P.8 Temni 8.5

P.11 Temsr 11.6
P.12 Temsr 12.2

P.13 Temsr 13.3, 13.6
P.14 Tems! 14.5







5.MEPOIIPUATHISA ,3AINTAHUPOBAHHBIE HA ITEPUO/] PEAJIN3ALINN
YYEBHOM JIMCLIMITJIMHBI COT'JIACHO KAJIEHJIAPHOMY TIJIAHY
BOCIIUTATEJIbHOM PABOTHI

Hara Conepxkanrie U ¢Gopma | YUaCTHUKHU Mecto OtBercTBeHHbIC | JIP
JESITeIbHOCTH MIPOBEICHUS
Henosas urpa | CtyaeHTsl XTTBIIT Kpyrnosa E.B 7,8,9,10

«IIpoueHTsl Ha Bce
CIIy4au KU3HW»

Maremaruudeckas CTyneHTsI XTTBIIT Kpyrnosa E.B 7,8,9,10
BUKTOPHHA (Henmens
MaTEMaTHKH )

Maremaruueckas CryneHTsl XTTBIIT Kpyrnosa E.B 7,8,9,10
actadera
«Tpuronomerpuyeckue
ypaBHECHUS u
HEPABCHCTBA»

CBos urpa | CtyneHTsl XTTBIIT Kpyrnosa E.B 7,8,9,10
«MHOTOIpaHHUKH  H
Tesa BpaIICHHS»




