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1. OBIIIASI  XAPAKTEPUCTHUKA  PABOYEN INPOI'PAMMUBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIIMHBI «MATEMATHKA»

1.1. MecTo JAUCHMIUVIMHBI B  CTPyKType  mnpodeccuoHAILHOM
oOpaszoBareabHoiil nporpammsbl CIIO:
O6meobpazoBaTenbHas AUCHUIUIMHA «Marematukay sBiIseTcs 0053aTeabHOM
yacTblo 0OHIe00pa3oBaTeIbHOrO IMKJIa O00pa3oBaTENbHON MpOrpaMMbl B
cooTtBeTcTBHH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OporpaMMbl  MOATOTOBKM — KBaTU(UIMPOBAHHBIX pabOuYuX, CIyXKamuxX IO
npodeccuu 09.01.03 Oneparop nHOOPMAIIMOHHBIX CUCTEM U PECYPCOB.

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

1.2.1. Heab aucunIMHbI

Conepxanue MPOrpamMMbl o01reo6pa3zoBaTenbHON JTUACIIUTITUHBI
«Maremarukay HampaBjI€HO Ha JOCTHXKEHHUE pE3yJIbTaTOB €€ MH3y4YeHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yjbTAaTbl OCBOCHHUSI 0011e00pPa30BATEJIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue NUCHUIUIMHA uMeeT npu popmupoBanuu 1 pazsurun OK u I1K.




OO011ue KOMIIEeTeH U

I[Inanupyemble pe3yabTaTbl 00y4eHUs

O6mue’

I[I/ICIII/IHJII/IHapHLIez

OK 01 Boei6upats criocoObt
pereHus 3a1a4
pogecCHOHAILHON

eI TebHOCTH
MPUMEHUTEITEHO

K Pa3JIMIHBIM KOHTEKCTaM

- chopMupOBaTh  TPAXJAHCKYIO  MO3HIIMIO
00Oyuaronierocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
4JIeHa POCCUIICKOro 00IIecTBa;

- TOTOBHOCTh K T'YMAaHHTApPHOM M BOJIOHTEPCKOU

NesITeTbHOCTH,
- OCO3HATh JIMYHBII BKJ1ag B MMOCTPOCHUMY
YCTOMYHMBOTO OYIyIIero;

- chopMHpOBAThH MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHUS HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha Jaore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
[OJIUKYJIbTYPHOM MHUPE;

- CaMOCTOSITENILHO ¢dbopMyIupoBaTh
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- BHOCUTb KOPPCKTHUBEI B ICATCIIbHOCTL, OLICHUBATDH
COOTBCTCTBUC PE3YyJIbTATOB LCJIAM, OLCHUBATH
PHUCKHU MOCJIEACTBUM JCATCIIBHOCTH,

- pa3BUBATb KPCATHBHOC MBIINJICHUC IIPpU PCIICHHHY
KN3HCHHBIX HpO6J'ICM;

- BIIAJIETh METOJIaMH JIOKA3aTeNIbCTB, aAJITOPUTMAMH PEIICHUS 3a7ady,
yMeHue (opMyIHpOBaTH OMPENEICHUSI, AKCUOMBI H TEOPEMBI,
MPUMCHSITh HMX, MPOBOJUTH JIOKA3aTCIbHBIC DPACCYKICHHUS B XOJIE
pEIICHUS 3a/1a4;

- YMETh OIEpPUPOBATHh MOHATHIMH: CTENEHb YHCIA, JorapudM 4YucIia;
VMEHHE BBITIOJHATh BBIYUCIICHUE 3HAYCHWH | IMpeoOpa3oBaHUS
BBIPOXCHUI CO CTETICHSIMU | JloraprudMaMu, TpeoOpa3zoBaHus APOOHO-
pallOHaIbHBIX BBIPAXKEHU;

- yMeTh BbIOMpaTh MOAXOASIIMNA H3YYEHHBI METOA JUIsl peleHus
3aJauy, paclio3HaBaThb MaTeMaTH4eckhe (akThl U MaTeMaTHUYECKUE
MOJIEI B MPUPOTHBIX W OOIIECTBEHHBIX SIBICHUSX, B HMCKYCCTBE;
YMEHHUE MPUBOUTH TPUMEPHI MATEMATUUECKUX OTKPBITUIA POCCUIICKOM
1 MUPOBOM MaTEMaTHYECKON HAYKH;

- yMETb ONEepUpOBaTh MOHATUSIMH: MHOXKECTBO, IOAMHOMXECTBO,)
orepanuy HaJ MHOXKECTBAMH; yMETb HCIIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN ammapar Juis OMHCAHHUS peabHBIX IPOIECCOB U
SIBIICHUW U TpPU PElIeHUH 3a7ady, B TOM 4YHCIE U3 APYTUX Y4eOHBIX
[PEIMETOB;

- YMETh ONEpUPOBATh MOHIATUSIMHU: HATYpaIbHOE YHUCIIO, LIETI0€ YUCIO,
OCTaTOK MO0 MOJYJIIO, PallMOHAJIBHOE YHUCIIO0, UPPAMOHATIBHOE YHCIIO,
MHOKECTBAa HATYPAJIbHBIX, IIENIBIX, PAllMOHATIBHBIX, JEHCTBUTEIbHBIX

IUCCJI;, YMCTb HCIIOJIb30BATh IIPHU3HAKH [OCIIMMOCTH, HaWMEHbIIHNN

1 YKa3blBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (B nocneaHeit pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmupyemble
obueobpasoBaTenbHOM AUCUMNINHOMN
2 ncumnanHapHble (NpeameTHbIe) pes3ynbTaTbl YKa3biBAlOTCA B COOTBETCTBUM € MX NOAHbIM NepedHem Bo PTOC COO (B nocnegHei pepakumm ot 12.08.2022



- CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSTEILHOMY!
[MOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3ajad,
[MPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

- CTaBUTh U (POPMYITMPOBATH COOCTBCHHBIC 3a1a4N
B 00pa30BaTENbHON JNEATECIHLHOCTH M KU3HCHHBIX
CUTYaIUsX;

yMETh HWHTETPUPOBATh 3HAHUS U3 Pa3HBIX|
[peIMETHBIX o0nacTe;

BBIIABUTaTh  HOBBIE  HJEH,
OpUTHUHAIIBHBIC TTOIXO/IbI M PEIICHUS;
- IMETh BHYTPEHHIOIO MOTHBAIMIO, BKIIFOYAIOLIYIO
CTPEMJICHHE K JIOCTHXKEHHUIO WEIU U YCIEXYy,
OITHMU3M, WHUIIHATUBHOCTD, YMEHUE
TeliCTBOBATH, NCXOA M3 CBOMX BO3MOKHOCTEH

IpeJIararh,

00Nl JenuTeNnb 1 HauMeHblllee 001ee KpaTHOe, alroputM EBkinia
[pY PELICHUHM 3aJa4; 3HAKOMCTBO C pPa3jIMYHbIMU MO3ULIMOHHBIMU
CUCTEMaMH CUUCIICHUS;

- YMETb MOJEIUPOBATh pEalbHbIE CUTyallUd Ha S3bIKE MaTEMaTHKHU;
COCTaBJISITh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110

YCIOBHIO  3a/aud, MCCIEIOBATh  IIOCTPOCHHBIE  MOJEIU  C
MICIIOJIb30BAHUEM allrapara ainredpbl, HHTEPIPETUPOBATh MOJTyYE€HHBIN
pe3ysbTaT; CTPOUTH MaTeMAaTUYECKUE MOJEIHM C  [OMOILBIO

FEOMETPUYECKUX ITOHATUM W BEJIWYMH, PEIIAaTh CBA3AHHBIE C HUMH
[IPAaKTUYECKHE 3a]a4d; COCTAaBJIATH BEPOSATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATh IOJYYEHHBIM peE3yibTaT; pelaTh IPHUKIAJIHBIC
3aJa4M  CpeACTBAMHM MATEMaTH4YECKOrO aHaliu3a, B TOM 4YHUCIE
COLIMATIbHO-9KOHOMUYECKOTO M (PU3NYECKOTO XapaKTepa,

OK 02 Hcnonp3oBaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJH3a U
MHTECPIPETAIIH
nHpOpManuu, u
MH(pOPMAIIMOHHBIC
TEXHOJIOTUU JUTSI BHITIOJTHCHUS
3aad MpoQecCUOHATBHOM

e TeTbHOCTH

yMETh B3aUMO/JICHCTBOBaTh C COLHUAIbHBIMY]
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUUAMHU U
Ha3HAYCHUEM;

- CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U IPUHUMATD
OCO3HAHHBIE  PpEUIeHUs,  OpPUEHTUPYSACh  Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
FOTOBHOCTb K TpPYAY, OCO3HAHHE LIEHHOCTH
MacTepcTBa, TPYAOI00UE;

FOTOBHOCTb K  AKTUBHOH  JEATEIbHOCTH
TEXHOJIOTMYECKON U COIIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~MHMIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHSTH TAKyIO ACSITEIbHOCTD;
- MOJy4aTh HOBBIE 3HAHUS, €r0 HHTEPIIPETalluy,
MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallMsiX, B TOM YHCJIE MPH CO3/aHUU
y4eOHBIX M COIMANBHBIX TPOEKTOB;

BBISIBIISITh TIPUYHHHO-CJICJICTBEHHBIE CBSI3H U
AKTyallu3UpOBaTh 3ajauy, BBIIBUTATh THIIOTE3Y €€

CIICHMA, HaxXoauThb APTYMCHTBI JJLA

yMETh OINEpPUPOBaTh MOHATHUAMHU: palMOHaNbHas  (QYHKIUS,
MmokaszaTelibHas (yHKIHS, cTeneHHas (QYHKIUS, JorapudmMudeckas
(GyHKIMSI, TPUTOHOMETpHYECKHEe (QYHKIUH, oOpaTHBIC (QYHKIUH;)
YMEHHE CTPOUTh TpadUKd HM3yYEeHHBIX (YHKIUH, HCIOIb30BATh
rpauky MpU U3YYEHUH MPOLECCOB M 3aBUCHUMOCTEH, MPH pelIeHun
3agad U3 JPYTruX y4eOHBIX IMPEIMETOB M 3a7ay U3 pealbHOW KU3HU;
BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTU MEX/1y BEIIMYMHAMY,

YMETh ONEpPUPOBATH IOHATUSMHU: TOXIECTBO, TOXIECTBEHHOE
peoOpazoBaHue, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
[pallMOHANbHBIC, UpPpAlOHANbHbIE, IIOKAa3aTeNIbHbIC, CTEMEHHBIE,
norapuMuueckre, TPUrOHOMETPUYECKIE YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI; YMETh pellaTh ypaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBI C
[MOMOIIBIO0 PA3JIMUHBIX MPUEMOB; pelIaTh YpaBHEHHs, HEPABEHCTBA U
CUCTEMBl C TMapaMeTpoM; MPUMEHITh YpaBHEHHs, HEPaBEHCTBA, HX
CUCTEMBI IS PEIISHUS] MaTeMAaTHYEeCKHIX 3a]1a4 U 3aj1ad U3 pa3IUvHbIX
o0Js1acTeil HayKH U peanbHOM KHU3HH;

yMeTb  CBOOOJHO  ONEpUPOBATH  TMOHATUAMHU:  JBUXKEHHE,
MapauIeIbHBIA TEPEHOC, CHMMETPHUS Ha MIIOCKOCTH U B TPOCTPAHCTBE,
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TOKa3aTeNIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS,

- BJIAJICTb HAaBBIKAMU IIOJYUYCHUS I/IH(l)OpMaLII/II/I nu3
MCTOYHMUKOB pa3HbIX THUIIOB, CaMOCTOATECIIBHO
OCYIIECTBIISATH TOMCK, aHAIIN3, CHCTEMATU3ALHUI0 U
MHTEPIpETAIN0 HHPOPMAIMHU Pa3IMYHbIX BUIOB U
dhopm mpecTaBIeHNUS;

- HCIIOJIb30BAaTh CPEJCTBA HWH(POPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B pPeICHNA

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 71
OpTraHW3AIlMOHHBIX  3a7a4 C  COOJII0JCHHEM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKHA O€30TaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, TPABOBBIX W
DTUYECKUX  HOPM, HOPM  WHGOPMAIMOHHON
0€30I1acHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHS W 3allUTHI
nHpopManuu, WHPOPMAMOHHON O€30MaCHOCTH
JTMYHOCTH.

MOBOPOT, NpeoOpa3oBaHUe TOAO0HS, TMMOAOOHBIE (QHUTYPBI;, YMETH
pacrio3HaBaTh paBHbIC U MMOJO00HBIE (PUTYPHI, B TOM YHCIIE B TIPUPOJIE,
MCKYyCCTBE, apXUTEKType; YMETh MCHOIb30BaTh I'€OMETPUUECKUE
OTHOLIEHMSI, HAXOJIUTh T'€OMETPUYECKUE BEIMYMHBI (JUIMHA, YTOJ,
[10111a/1b, 00bEM) NP PEIICHUH 33434 U3 JPYTUX YUeOHBIX IPEAMETOB
1 U3 PeaIbHOM KU3HHU.

OK 03 ILnanupoBath u
[peaIn30BbIBATH COOCTBEHHOE
podeccuoHanbHOE U
IMTUYHOCTHOE Pa3BUTHE,
[IpeIPUHUMATEIbCKY IO
NesITEeNEHOCTD B
rpodeccuoHabHOM cepe,
MCIIOJIb30BATh 3HAHUS IO
(buHAHCOBOW T'PaMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYaIUsIX

- TOTOBHOCTh K CAMOBBIPQXCHHIO B PAa3HBIX BUIAX
MCKYCCTBA, CTPEMJICHHE MPOSBIISTH
TBOPYECKOI JIMIHOCTH;
-  UMeTh HHTEpec
po¢eCCHOHAIBHON

K pasmuuHbIM  cepam
NEeSITeIbHOCTH,  YMCHHE
COBEpIIaTh ~ OCO3HAHHBIA  BBIOOpP  Oymymiei
npodeccui W pealu30BbIBaTh  COOCTBEHHBIC
PKU3HCHHBIC IIJIaHbI; TOTOBHOCTh M CIIOCOOHOCTH K|
00pa3oBaHMIO u caM000pa30BaHUIO
[POTSHKCHUU BCEU )KU3HH;

- aHANU3UPOBATh MOJNYUYEHHBIE B XOJE PEHICHHUS
3alaud PEe3yNbTaThl, KPUTUYECKH OIEHUBATh HX

JIOCTOBCPHOCTb, IPOrHO3UPOBATH HU3MCHCHHUC B

KadyeCTBAIIOKa3aTCIbHBIC,

HaTWIHH/IPA,

- YMETh OIEPHPOBATH IMOHATUSMU: PALIMOHATIBHBIC, HPPALMOHATIBHEIC,
CTETICHHBIE, norapupMHUYECKHE,
TPUTOHOMETPHUYECCKHIE YPAaBHEHHS U HEPABCHCTBA, UX CUCTEMBI;

yMETh ONEpUPOBATh TOHSATHSIMH: MHOTOTPAaHHUK, CEYCHUE
MHOTOTpaHHHKA, Ky0, ImapajuieenuIie], pu3Ma, nupaMuia, Gurypa u
MOBEPXHOCTh BpallleHHs, LWJIMHID, KOHYC, map, cdepa, CEUCHHS
(Gurypsl BpallleHHs, IIOCKOCTh, Kacaromascs chepbl, IIHHIPA,
KOHyCa, IUIOMA/Jb TOBEPXHOCTH TMHPAMH[IBI, IPH3MbI, KOHYcCa,
wiomanab cdepbl, 00beM Kyba, HOPSIMOYTOJIBHOTO)
napajuielienunea, MUpaMubl, MPU3MbI, [WIMHIPA, KOHYyCa, IIapa;
yMEHHE M300paxkaTh MHOTOTPAHHUKH U TOBEPXHOCTH BPAIEHHS, UX
CCUYCHHS OT pPYyKH, C TOMOIIBI0 YEPTEIKHBIX HHCTPYMEHTOB H
PIEKTPOHHBIX  CPEACTB; YMETh pAaclo3HaBaTh CHUMMETPUIO B

HOBBLIX YCJIOBUSAX,

IMPOCTPAHCTBC, YMCTL PACIIO3HABATH NMPABUJIbHBIC MHOT'OI'PAHHUKH,




- CaMOCTOATENIBHO COCTAaBJATh IUIAH PELICHUS
MpoOJeMBl € YYeTOM HWMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOYTEHU;

- YMETb OILICHMBAaTb PUCKM U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

- copmupoBaTh NIpHU3HABATh CBOE MPABO U MPaBO
PYTUX JII0JIeH Ha OMIHOKH.

- YMEThb ONEpUPOBATH MOHATUSAMHU: MPSIMOYIOjbHasi CHUCTEMA
KOOpAMHAT, KOOpJAWHATBHI TOYKH, BEKTOpP, KOOpPJMHATHI BEKTOPA,
CKaJSIPHOE MIPOU3BEACHUE, YTOJI MEX/Ly BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOpA HAa YUCIIO; HAXOAUTh C IMOMOIIBIO U3YYEHHBIX
(opMyJ1 KOOpJIMHATBI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXKIY JIBYMs]
TOYKAMH.

OK 04 DddexTrBHO
B3aMMO/ICIICTBOBATh U
[paboTaTh B KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTh  IPOTHUBOCTOSATH  HJICOJIOTHH
DKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHo(oouu,
TUCKPUMHHAIIMKA 110 COIMAILHBIM, PEITMTHO3HBIM,
[PACOBBIM, HAIIMOHATBHBIM TIPU3HAKAM;
- cpopmMupoBaTh  HPABCTBEHHOE
DTUYECKOTO TTOBE/ICHHUS,

- TOTOBHOCTH K TpY.Iy,
MacTepCTBa, TPYI0IIO0HE;
- CTaBUTh NpOOJEMBbl M 3aJaud, JOIMYCKaIOLIUe
QIbTepHATUBHbBIC PELICHUS;

CO3HaHHE,

OCO3HAHUEC NI CHHOCTH

- BJIAJIETh PA3IUYHBIMH CIIOCOOAMM OOIIEHUS H[PAIIMOHATBHBIM

B3aHMOJICHCTBU,

--apr'YMEHTHPOBAHHO  BECTH  JIMAJIOT,
cMAT4YaTh KOH(MDIUKTHBIC CUTYyaIlUH;

- pa3BEpHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY]
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;
COBMECTHAs IEeATEIbHOCTD:

- TOHMMaThb U UCIHOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW U MHJIMBUIyalbHONU PabOThI;

- BBIOMpAaTh TEMAaTHUKy M METOAbl COBMECTHBIX
NMecTBUIT ¢ y4eToM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEH KaXKJ0T0 YiIeHA KOJJICKTHBA;

- KOOPJMHUPOBATb U BBHINONHATH pPaboOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

YMETh

- YMEThb ONEPHUPOBATH NOHATHSAMHU: CIYYaWHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOATHOCTH CIIy4aifHOrO COOBITHS; YMETh BBIYHCIIATH
BEPOSTHOCTh C MCIOJIB30BAHUEM TPAPHUECKHX METOJIOB; MPUMEHSThH
(OpMYITBI CITOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH, KOMOWHATOPHBIC
bakTel ¥ (HOpMYIBI TPU pEIIeHUH 3a7ad; OIEHHBATH BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIYYalHBIMH BEIMYHHAMU,
YMEHHE TIPUBOJUTH MPUMEPHI TPOSBICHUS 3aKOHA OOJBITUX YHCENT B
[IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

YMETh CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CTENEHb C LEJIbIM
okKa3zaTeleM, KOpPeHb  HaTypalbHOW  CTEMEeHH, CTEeNeHb ¢
MoKa3zareieM, CTeNeHb C  JeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) MOKa3aTeseM, Jorapudm 4yucia, CUHYC, KOCUHYC U
TAHT'€HC [TPOU3BOJIBLHOTO YHCIIA;

- yMeThb CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: Tpaduk (yHKIHH,
oOpatHass (yHKOMSA, KOMIO3WIMA (DYHKIMH, JuHEHHas QyHKIu,
KBaJpaTuyHasi QYHKIHs, CTENeHHAs (QYHKIUS C IeTbIM [TOKa3aTesIeM,
TpUrOHOMEeTpHUeckue (GYHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIIMKM, MOKa3aTtenpHass W Jorapudmuueckas (QyHKUUU; yMETH)
CTpOUTH rpaguKku (YHKIMHA, BBIIONHITH MpeoOpazoBaHus rpadukoB
byHKIHi;

- YMETh UCIOJIB30BaTh Ipaduku (PYHKIMMA 17151 U3y4EHUs MPOLIECCOB U]
3aBUCHUMOCTEH MPH PEUISHUH 33734 U3 APYTUX yUEOHBIX MPEIMETOB U
13 pealbHOW KU3HU; BBIpaXKaTh (PopMyramMu 3aBUCUMOCTH MEKIY
BEJTMYNHAMU;

- CcBOOOJHO OMEpPUPOBATH TMOHATHUSAMHU: YETHOCTh  (PYHKIIUH,

NCPUOANIHOCTD q)YHKI_[I/II/I, OI'paHUYCHHOCTD (I)YHKLII/II/I, MOHOTOHHOCTD
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- cOopMHpOBATH CAMOKOHTPOJIb, YMETh IPHHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHUE, CIOCOOHOCTD
AIalITUPOBATHCA K SMOITMOHAJIbHBIM U3MCHCHUAM U
IIPOABJIATH I‘I/I6KOCTI), OBITH OTKPBITBIM HOBOMY,

- chopMUpOBaTH COIMaJIbHBIE HaBBIKY,
BKJIFOYAIOLIME CIIOCOOHOCTD BBICTPANBATh
OTHOIIIEHUSI C JPYTUMHU JIOABMH, 3a00TUTHCH,
[IPOSIBJIATH HHTEPEC U pa3periaTb KOH(INKTHI;

- C(l)OpMI/IpOBaTB MPUHATBIC MOTHUBBI 1 APTYMCHTbI
Mpyrux JIIOJed NOpu  aHau3€  pe3yJsIbTaToB
NEATEIBHOCTH.

(GyHKIMH, OKCTpeMyM (GYHKIWH, HAuOOJbIIee ¥ HAMMEHBIIEE
BHAYCHUA (byHKHI/H/I Ha IMMPOMCEIKYTKE, YMCTb ITPOBOJAUTH UCCIICAOBAHUC
yHKIIM;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpadpuku (QpyHKIUH 1S perieHus
YPaBHCHUI, HEpaBEHCTB M 3a7ad C MapamMeTpamH; Hu300paxarh Ha

KOOPJIMHATHOM IUIOCKOCTM MHOMKECTBA PEIICHWW  ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;
- yMeTb CBOOOJHO OINEpPUPOBATH MOHATUSIMM: TOYKa, MpAMasd,

[JI0OCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHUM YroJI, IBYIPaHHBIN
YTOJ, , IEPECEKAIOINECcs, NapauIe]bHbIE M CKPEIIMBAIOIINECS
[IpsIMbIE, IAPA/UICIBHOCTE U IEPHECHAUKYIAPHOCTh IMPSIMBIX U
[JIOCKOCTEM, yTrod MEXIy MNpAMBIMH, YroJlI MEXAYy NpsIMOM H
[JIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH; YMEHHUE MCIIOJIb30BaTh MpPH
PCHICHUHN 3aJa4 U3YUYCHHBIC q)aKTI)I N TCOPEMBI IINITAHUMETPHUHU, YMCHHC
OLIEHUBaTb pa3Mepbl OOBEKTOB B OKPYXAloOLEM MHpPE; YMETb
OIIEpUPOBATH NOHATHAMH: MHOTOTPAaHHHMK, CEYEHHME MHOIOTPAHHHKA,
NpaBUIbHBIII MHOTOTpaHHMK, IpU3Ma, Nupamuaa, urypa H
[IOBEPXHOCTh BpALIECHUS, LMIMHIpP, KOHYC, IIap, cdepa, pa3BepTKa)
[IOBEPXHOCTHU, CECUEHUS KOHYCAa W LWIMHJIPA, NTapajuIeIbHbIE OCU WJIN
OCHOBaHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromiascsa cgepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOMTH CEYEHHE MHOIOIPAaHHUKA,
1M300pakaTh MHOI'OI'PAHHUKH, (DUTYphl U TOBEPXHOCTU BpAILECHUS, UX
CCUCHHUSA, B TOM YHUCJIE C IIOMOILBIO DJIEKTPOHHBIX CPEICTB; YMEHHUE
[PUMEHSATh CBOICTBA TI'€OMETPUYECKUX (UTYp, CaMOCTOATENIBHO
(GopMyIMpOBaTh  ONpEAENeHUs HU3ydaeMblX (Uryp, BbLABUraTh
CUIOTE3bl O CBOWCTBAX M IpHU3HAKaX TI'€OMETPUYECKUX QUryp,
000OCHOBBIBaTh ~ WJIM  ONpOBEprarb MX; YMEHHE IPOBOJIUTH
K1accupuKanuio (GUryp No paszauyHbIM IPU3HAKAM, BBIIOJIHSATH
HE00XO0IMMbIE TOTIOJTHUTENIbHBIE TOCTPOCHHUS.

OK 05 OcyuiecTBiaTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rOCY/IapCTBEHHOM SI3BIKE

- IMPUHATD TPAAUIIUOHHBIC HallMOHAJIbHBIC,
06meqen0BequKHe T'YMaHUCTUYCCKHUC )41
JACMOKPATUYCCKUC ICHHOCTHU;

- YMCTb OICPUPOBATHL TIIOHATHUAMU: CPCIAHCC apI/I(I)MeTI/I‘ICCKOC,
MCIMaHa, HanOOJbIlIee U HAUMCHBIIICE 3HAYCHU, pasMax, JUCIICPCHUs,
CTAHAAPTHOC OTKJIIOHCHUC YHUCIIOBOI'O Ha6opa; YMCHHUC HU3BJICKATD,

MHTEPIPETHPOBATh MH(POPMAIMIO, MPEICTABICHHYIO B TaOiMIax, Haj
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Poccuiickoit deneparuu ¢
[y9€TOM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOI'O
[KOHTCKCTAa

- COBEPILIECHCTBOBATh S3BIKOBYIO M YHUTATEJIbCKYIO
KyJbTypy KaK CpEICTBA B3aUMOJICUCTBUS MEKIY
JIIOJIbMH U [TIO3HAHUS MUDPA;

- OCO3HaTh IICHHOCTH HAy4YHOW JEATEIbHOCTH,
FOTOBHOCTh  OCYLIECTBJIATh  IIPOEKTHYXO  H
MCCIIEA0BATENIBCKYHO JEATENBHOCTD
VHIMBU1yaJIbHO U B TPYIIIIE;

- BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PpE3YyJbTAaTOB LEJIAM, OLICHUBATh
[PUCKH MOCIIEACTBUN JEATEIbHOCTH;

- BJIaJICTh HaAaBbIKaAMH y‘—Ie6HO-I/ICCHe)IOBaTeHI)CKOI71 UMEXKAY MPAMBIMH, PACCTOAHUC MCKIY ITIIOCKOCTIAMU;

[MPOCKTHOH JISATSIIBHOCTH, HAaBBIKAMH pa3peIICHUs
poOiem;

- co3MaBaTh TEKCTHI B PA3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss HH(OpMalMu U LEeJIeBOH
AyIUTOPUH, BBIOMpas ONTUMAIBHYIO  (GOpMY)|
[pe/ICTaBICHUS U BU3YyaIU3alUy;

- BJIaJIeTh HABBIKAMU MO3HABaTEIbHOU pediexcun
KaKk OCO3HAHUS COBEpIIAEMBIX JCHCTBUHM U
MBICIIUTEIBHBIX MPOLECCOB, HMX pe3ylbTaTOB U
OCHOBaHMH.

mmarpaMmax, rpadukax, OTPaXalIIyld CBOHCTBA  pPEAJIbHBIX
[IPOLIECCOB M SIBJICHMI; MpPEACTaBIATh HMH(OPMALUIO C IOMOLIBIO
Ta0IUIl U JuarpamM; KCCIEI0BaTh CTaTUCTUYECKHE MAHHBIE, B TOM
grciIe C TNPUMEHEHHEM TpauyecKuX METOJ0B W OJIEKTPOHHBIX|
CPENCTB;

- YMETh OIIEpUpPOBATh IOHATUSAMH: TOYKA, MpsAMas, ILUIOCKOCTB,
[IPOCTPAHCTBO, JBYI'PAHHBIA YIrOJI, CKPEIIMBAIOIIUECS MpPSAMBIE,
[apaJuIEIbHOCTh U IEPIEHAUKYIISIPHOCTD IPSIMBIX U IUNIOCKOCTEH, YroJl
MEXIy NPSIMBIMH, YTOJI MEXKIY IPSAMOM M IUIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMH, PAaCCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PacCTOSHUE

- YMETh HCIIOJIb30BaTh IMPH pPELIEHUH 3ajady HU3y4deHHble (DAaKTHI U

TEOpEeMbl IJITAHUMETPUH; YMEHHE OIICHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIeTO MUPA;
- yMeTb  CBOOOJHO  OMEpUPOBATH  MOHATUSAMU:  CpElIHEe

apudMeTHIecKoe, MeIrMaHa, HauOoJblliee U HaMMEHbIee 3HAYCHHS,
pa3Max, JUCIIEpCHs, CTaHAAPTHOE OTKJIOHEHHWE I OINMUCAHUS
YUCIIOBBIX JAaHHBIX; YMETh HCCJIEIOBATh CTATHCTUYECKHE JaHHBIC, B
TOM YHCJIE C NMPUMEHEHHEM rpadUyuecKUuX METOJOB M JJICKTPOHHBIX
CpencTB; TpaduyUeckd UCCIeNoBaTh COBMECTHBIC HAOMIOJACHUS C
MMOMOIIIBIO JarpaMM PacCEMBaHMsI M IMHEHHON PErpecCHH.

OK 06 IIposiBnsiTh
pa)KJaHCKO-
[MaTPUOTUYECKYIO MMO3ULIUIO,
IEeMOHCTPHUPOBATh
O0CO3HAHHOE MMOBEJCHHUE Ha
OCHOBE TPaIUIIMOHHBIX
00I1IeUeTOBEYECKUX
[IEHHOCTEMN, B TOM YHCIIE C
y4eTOM rapMOHHM3aLUN
MEKHALIMOHATIBHBIX U
MEKPETUTHO3HBIX
OTHOILLIEHUU, TPUMEHSTh

- TOTOBHOCTh K AaKTHUBHOM  JI€ATEIbHOCTH
TEXHOJIOTMYECKON U COIIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~MHMIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBIMOJIHSTH TAKyIO AESITEIbHOCTD;
- IUIAaHUPOBaTh M OCYILIECTBISTH JCWCTBUS B
OKpYy’Karolllel cpele Ha OCHOBE 3HaHUS Ielei
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

- CAMOCTOSITEIBHO OCYIIECTBIISITh IO3HABATEIbHYIO
NesITeNIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTH U
(dhopMynupoBaTh COOCTBEHHBIE  3aJayd B
00pa3oBaTeNbHON JIEATENHHOCTH M IKU3HEHHBIX

- YMETh peniath TEKCTOBBIC 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIC Ha
[IPOLICHTHI, JIOJIM U YaCTH, Ha JIBIDKEHHUE, paboTy, CTOMMOCTh TOBAPOB
W YCIyr, HAJIOTH, 3aJaud W3 OO0JIaCTH YIPABJICHHS JIMYHBIMH U
CeMEHHBIME ~(DUHAHCAMH); COCTABISITH BBIPAKCHUS, YpPaBHCHHSI,
HEPABEHCTBA M HMX CHCTEMbI [0 YCJIOBHIO 3ajayd, HCCIICH0BATh
[OJIyYCHHOE PEIICHHUE U OLICHHBATh PaBIONOA00HOCTh PE3yIIbTATOB;
- YMETh ONEPUPOBATh MOHIATUSIMH: OIPEICICHUE, aKCHOMA, TEOpeMa,
CIIC/ICTBHE, CBOWCTBO, NpPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIBHBIC
(OpMYITHPOBKH.

CUTYyalUsIX,
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CTaHIApThI
AQHTUKOPPYILIMOHHOTO
[TOBEICHUS

- crtocoOCTBOBATH (DOPMUPOBAHHIO U TPOSIBICHHUIO
[TUPOKOM 3PYAUIIMH B PA3HBIX 00JIACTAX 3HAHUM,
[MOCTOSIHHO IIOBBILLIATh CBOW 00pa3oBaTENIbHBIN U
KyJIbTYPHBII YPOBEHbD;

chopMUpOBaTh, pa3BUBATH  CIOCOOHOCTH
[MOHMMAaTh MUP C MO3UIIUH IPYTOro YEIOBEKa.

OK 07 CogelicTBOBaTh
COXPAHEHUIO OKpYKaroLen
Cpeabl, pecypcocOepeReHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
Mpoun3BOJICTBA, 3((HEKTHBHO
NIENCTBOBATh B UPE3BbIYANHBIX
CUTyaLUsIX

- HE IpPUHUMATh JEUCTBUS, NPUHOCAILIUE BPE]]
OKpY>Karolleil cpeae;

yMETb  MPOrHO3MPOBATh  HEOJArONpPUSTHBIE
DKOJIOTUYECKHE ITOCIEICTBUS IMPEIIPUHUMAEMBIX
NENCTBUI, MPEAOTBPAILATh UX;

- PacIIMPUTH OMBIT JAEATEIBHOCTH KOJOTHUYECKON
HaIpaBJICHHOCTH;

- pa3pabarbiBaTh IJIaH pELIEHUS MPOOJIEeMBbI C
Y4ETOM aHaJIHh3a HMEIOIIMXCA MAaTEepUABHBIX U
HEMaTEpHUaIbHBIX PECYPCOB;

OCYLIECTBIIATh  LIEJICHAIPABICHHBI  IOUCK
[epeHoca CpeJICTB U CIOCOOOB JICHCTBHA B
1pO(ECCUOHATIBHYIO CPELY;

- YMETb IIEPEHOCUTH 3HAHUS B IIO3HABATCIIBHYIO U
[IPAKTUYECKYIO O0JIACTH KU3ZHEAEATEIBHOCTH;

- IIpelylaraTb HOBBIE IIPOEKTHI, OLEHUBATh UICH C
[TO3ULIUU HOBU3HBI, OPUTMHAJIBHOCTH,
[IPAaKTUYECKON 3HAYMMOCTH;

JlaBaThb OLIEHKY HOBBIM CHUTyallUsM, BHOCHTH
KOPPEKTUBBI B JIEATEIbHOCTb,  OLICHUBATh,
COOTBETCTBUE PE3YJIbTATOB LIEIISIM.

- YMETb ONEPUPOBATh MOHATHAMU: (PYHKIMS, HENpepbIBHAs QyHKIUS,
[IPOU3BOJHAS, IE€pPBOOOpa3Has, ONpeAEICHHBIH HWHTErpall; yMETh
HAaXOAUTh TPOU3BOAHBIE JJIEMEHTApHbIX (PYHKUIMH, HCHOJB3YS
CIIpaBOYHBbIE MaTepHalibl; HCCIEAOBATh B MPOCTEHIINX CIydasx
(GYHKIIMM HA MOHOTOHHOCTb, HAXOJWUTh HAWOOJBIINE U HAUMEHbLINE
BHaueHuss  (QyHKOUH;  CTPOUTh  TIpa@UKHM  MHOTOWIEHOB  C
MCIIOJIb30BAHMEM ammapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
[IPOM3BOJIHYIO MPH PEIICHUH 3a/1a4 Ha JIBH)KEHHUE; PEIIaTh MPAaKTHKO-
OPUEHTHUPOBAHHBIE 33724l HA HAUOONbIINE U HAUMEHbIINE 3HAUCHHUS,
Ha HaXO0X/IEHUE ITyTH, CKOPOCTHU U YCKOPEHHUS;

yMETb OIEpPUPOBaTh MOHATUSAMU: [BUKEHHE B IPOCTPAHCTBE,
NoJO0OHBIE (UIypsl B IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOILIEHHE
U101 ael MOBEPXHOCTEH U 00bEMOB MOJOOHBIX (PUTYp MPU peIIEHUH
3ajay;

- YMETb BBIUMCIATH TI'E€OMETPUYECKHUE BEJIWYMHBI (AJIMHA, YIod,
[UI0Iab, 00bEM, IUIOIA[b IOBEPXHOCTH), HUCHOJIb3Yysl H3yYCHHBIE
(opMyJIBI U METO/BL;

- YMETh OIEPUPOBATH MOHATUAMU: MEPBOOOpa3Hasi, ONpeAEICHHBIN
MHTErpaji; yMETb BBIUUCIATH NPOU3BOAHBIE CYMMBI, NpOU3BeOeHus,
YacTHOTO, HAXOJIUTh YpPaBHEHHE KacaTeJIbHON K IrpaduKy pyHKLIUH;

- YMETb MCII0JIb30BaTh MPOU3BOAHYIO AJSl UCCIEIOBaHUSA (DYHKIUH,
Ul HaXOXJ/IEHUS] HAWIy4dllero pPelIeHUs B NPUKIATHBIX, HaXOJIUTh
ruIoIaayn GUryp ¢ HOMOIIBIO0 HHTErpaa;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpPAWHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPIANHATBI BEKTOPA, CYMMA
BEKTOPOB, MPOU3BEJCHUE BEKTOPA HA YUCIIO, Pa3I0kKEHUE BEKTOPA 110

0a3ucy, CKaIspHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEICHUE, Yroi
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MCKIAY BCKTOpPaMH;, YMCHHUC HUCIIOJIB30BaATh BeKTOpHBIfI H

KOOpI{HHaTHLIﬁ MCTOA MJIA PCIICHHA N'COMCTPUUCCKHUX 3a/1a4.

T1IK 1.1. BEIHOIHATE BBOJ
1 00pabOTKy TEKCTOBBIX
TAHHBIX

YMmeHnusi:
- IPUMEHSITH COBPEMEHHbBIE TEKCTOBBIE PEIAKTOPBI
1 IIPOIIECCOPHI;

- COXPaHTh JOKYMEHTHI B pa3IMYHBIX (hopmaTax;
MIPUMEHSITh cpencTaa COBMECTHOT'O
[peIaKTUPOBAHUS,

- CO3/1aBaTh, HACTPAUBATh, MPUMEHSTH

CTHIM B JOKyMEHTE C TIOMOIIBI TEKCTOBOTO
MpoIieccopa;

- CO3/1aBaTh CJIOKHBIE MHOTOCTPAHUYHBIE
TOKyMEHTBI C MPUMEHEHHUEM HMIIOPTHPOBAHUS U
BHEIPEHUS TEKCTOBBIX, TAOJIMYHBIX U Tpa(UuecKux
00BEKTOB M3 Pa3HbIX MPOTPAMMHBIX MPUITOKCHHH.

3Hanus:

- IpaBWJIa BBOIA, HA0OPA U PeIAKTUPOBAHUS TEKCTOBOW HH(OPMAIINY;
WHCTPYMEHTapUid W  OCOOCHHOCTH  COBPEMEHHBIX  TEKCTOBBIX
PETAaKTOPOB U IPOIIECCOPOB;

BO3MOXHOCTH HACTOJIbHBIX H3IATCIBCKUX CHCTEM;
COBMECTHOT'O PEJIAaKTHPOBAHHS,

- CTaHAapThl (OPMATOB TMPEACTABICHUS TEKCTOBBIX W TAOIMYHBIX
ITOKYMEHTOB;

- IOHATHS IMyOJIMIHBIX U TPHUBATHBIX IOKYMEHTOB,;

- c10CcOOBI PabOTHI C IOKYMEHTAMH B 00JIAUHBIX XPAHHMIINIIAX;
- OCHOBHBIE CTaHIaPTHI O(hOPMIICHUS TEKCTOBBIX TJOKYMEHTORB.

cpencTal

[1K 2.4. CoOuparh CTaTUCTHUKY|
[0 pe3ybTaTaM
[paboThI BeO-pecypca

YMmeHus:
-BJIJICTh TIOMYJISIPHBIMUA CEPBUCAMH IS

cOOpa CTaTUCTUKH MOCEIIAeMOCTH U
XapaKTePUCTUK ayJAUTOPHH BeO-pecypca; BIaJIETh
dbynkuussmu CMS u
COIMAIBHBIX ~ CETeH  JUIs

c60pa CTaTUCTHKH

3HaHus:

TEPMUHOJIOTHS U KITIOUEBBIE TTapaMeTpPhl

BEO-CTATUCTUKN; OCHOBHBIC TTPUHITUIIBI

1 METO/bI COOpa CTATUCTUKH IOCEIIAEMOCTH BEO-peCypCoB;
MONYJIIPHBIE CEPBUCHI I cOOpa BEO-CTaTUCTUKH.

ITOCCIIACMOCTH.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON

JANCHUIIJIMHBI
2.1. O0bemM JUCHMILIMHBI M BUABI Y4e0HOU padoThl
Bup yyeOHol padoThI Ob0bem B
Jacax
O06bem 00pa3oBaTeJbHOM MPOrPAMMBbI AUCHMILIHHBI 312
B T.4.
OcHoBHoOE coep:xkaHne 300
B T. 4..
TEOpEeTHYECKOEe 00yUueHne 122
NPaKTUYECKUE 3aHATUS 122
IIpodeccuoHaAIBLHO-OPHEHTHPOBAHHOE CONEPKAHUE (CoepKaAHIE 56
NPHUKJIATHOT0 MOAYJIA)
BT. 4..
TEOopeTUYecKoe 00ydeHue 4
MPaAKTUYECKUE 3aHSITUS 52
Ipome:xyTouHas aTTecTanus (IK3aMeH) 12
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2.2. TeMaTH4eCKHH IJIAH U CO/AEP/KAHUE IMCUUIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe H PO¢ecCHOHAIBHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopMupyemblie
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH qACOB KOMITETCH I
MOAYJ1b (IIPH HAJIUYHH)
1 2 3 4
OcHoBHoOe coep:kanue
Pasnen 1. IloBTopenme 20 OK-01, OK-02,
Kypca MaTeMaTHKH OK-03, OK-04,
OCHOBHOM IIKOJIBI OK-05, OK-06,
Tema 1.1 Copepxxanue yueOHOro Marepuasa OK-07
Hens u 3aJa4M | bazoBble 3HaHUA U YMEHUS 110 MaTeMaTuKe B IPo(eCCHOHaIbHON U B TIOBCEHEBHON IK1.1
MaTE€MAaTHUKH IIPA OCBOCHUM | IESATEIHLHOCTH. I[IK 2.4
CHEIHabHOCTH. KomM06uHnpoBanHoe 3aHsTHe 2
Tema 1.2 Coneprxanne yd4eOHOro MaTepuasa
Yucna w  BblYMCHEHHUSA. | JIeHCTBHS HaJ MOJIOKUTEIBHBIMI M OTPHUIIATEIEHBIMU YMCIIaMHU, OOBIKHOBEHHBIMHU H
Bripaxkenus U | JECSITUYHBIMH JIPOOSIMHU.
npeoOpa3oBaHMs. JleticTBusI CO cTeneHsaMH, (POpMYIIbI COKPAIIEHHOTO YMHOKCHHS. 2
KomOunnpoBaHHOE 3aHsTHE
Tema 1.3. IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/IepP:KaHue (ColAep:KaHue TPUKJIATHOTO
['eomeTpus Ha TIIOCKOCTH. | MOYJIA)
Bunel minockux Guryp v ux miomaib.
[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4l B Kypce FeOMETPHUH Ha TIOCKOCTH. 2
[IpakTuueckoe 3aHaTue
Tema 1.4 Copepxkanue yueOHOr0 MaTepualia
IIponentHeie Bouucienus. | [IpocThie MPOIEHTHI, pa3HbIe CIIOCOObI MX BbIYKMCICHUs. CII0)KHBIC TPOIICHTHI.
[IpakTuueckoe 3aHaTue 4
Tema 1.5 ConepxaHnue yueOHOro Marepuana
YpaBHenus u HepaBeHCTBA. | JIuHelHble, KBaJpaTHbIE, APOOHO-IMHEIHbIE YPaBHEHHs U HEPAaBEHCTBA.
[IpakTHueckoe 3aHATHE 2
Tema 1.6 ConepxaHue yueOHOro Marepuana
Cucrembl  ypaBHeHMH U | CocoOBI peleHHs CHCTeM JHHEHHBIX ypaBHeHui. [Tonstus: marpuna 2x2 u 3x3,
HEPABEHCTB. onpeaenutens wmarpuipl. Metong I'aycca. CucreMbl HENMHEWHBIX YypaBHEHUI. 6

Cucremsbl HCPABCHCTB.
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KoMOnHMpoBaHHOE 3aHITHE

Tema 1.7
BxoaHol KOHTPOIIB.

Cojneprkanne yueOHOro Marepuaia

Boruncnenuss u mpeoOpa3oBaHusi. YpaBHEHUS W HepaBeHCTBa. ['eomerpust Ha

IJIOCKOCTH. 2
KontponpHast pabota
Paznen 2 Ilpsimble u 20 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
NMPOCTPAHCTBE IK-1.1
Tema 2.1. Cojneprkanne yueOHOrO Matepuaia IIK 2.4
OcHoBHbIE nouaTus | [Ipeqmer crepeomerpun. OCHOBHbIE TOHATUS (TOYKa, HpsiMasi, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpaHcTBo).  OcCHOBHbIE — akCMOMBI  cTepeoMmeTpuu.  llepecekaromuecs, 2
PacnionoskeHne NpsAMBIX W | apa/ulelbHBIE W CKpelUBaromuMecs  mpsimble. [Ipu3Hak W CBOMWCTBO
MJIOCKOCTEH. cKpenuBarImuxcs npsaMbix. OCHOBHBIC TPOCTPAHCTBEHHBIC (DUTYPHI.
KomOunnpoBanHoe 3aHsTHE
Tema 2.2. Coneprxanne yd4eOHOro MaTepuasa
[TapannensHocTs NpsAMBIX, | [TapamutenbHbie mpsmas u miIockocTe. Ompenenenune. I[lpusnak. CsoiictBa (C
OpsIMOM M INIOCKOCTH, | J0KazaTteabcTBOM). [lapamiensubie iockocT. Onpenenenne. [Ipu3nak. CBoicTBa
TJTIOCKOCTEH. (c mokazatenbcTBOM). TeTpasap u ero anemeHThl. [lapannenenunesn u ero 3IeMeHTHI.
CBolicTBa MNPOTUBOIOJOXKHBIX TpaHed W JAMAroHAIEW  mapasuiesenuIe/a. 6
[Toctpoenue ceuenuil. Penienue 3amay.
KomM6unmnpoBanHoe 3aHstue
Tema 2.3. Coneprxkanue y4eOHOro MaTepuasa
[leprieH UKy ISIPHOCTD [lepnennukynspusie npsimbie. [lapamiensHbie MOpsAMble, NEPIEHIUKYISAPHBIE K
MPSIMBIX, IPSAMOU U wiockocTy. [Ipu3Hak neprneHuKyISpHOCTH NPSAMOI U III0CKOCTH. [loka3aTesnbeTBo.
MJIOCKOCTH, TNIOCKOCTEH. [lepnennukynssp u HakiaoHHad. [lepneHaukynspueie MiaockocTu. llpusHak
NEePIEeHIUKYJIIPHOCTHU TI0CcKOoCcTel. Jloka3zaTenbcTBO. PaccTosiHus B IPOCTPAHCTBE.
KomMb6unmnpoBanHoe 3aHstue 4
Tewma 2.4. Copepxanue yueOHOT0O MaTepualia
Teopema 0 Tpex v
e —T Teopema o Tpex mnepneHaukyispax. Jloka3zarenbCcTBO. YTron MeEXIy NpsIMON M 5
IUIOCKOCTBI0. YTOJI MEX]Y INIOCKOCTSAMH.
KoMOuHnpoBanHoe 3aHsTHE
Tema 2.5. IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COCPKAHUE (COAePIKaHUEe TPHKJIAJTHOI0

MOJyJIst)
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[TapamiensHsle, Akcuombl  crepeoMeTpuu. llepneHAMKYJIIpHOCT, HpSIMOM U IJIOCKOCTH,

IIEPIEHIUKYIISIPHBIE, NapajlyieIbHOCTb IBYX IPSIMBIX, HEPIIEHIUKYJISIPHBIX IJIOCKOCTH, 4

CKpELLMBAIOIINECS MEPIEeHAUKYISAPHOCTh TUJIOCKOCTEH JUIS HCIOJIb30BaHHUs B MPO(ecCHOHATBHON

IpsIMBIE. JeSITEJIbHOCTH CIIEHUAINCTa MHPOPMALIMOHHBIX CUCTEM.

[IpakTHueckoe 3aHsTHE

Tema 2.6. Conepkanue y4eOHOr0 MaTepualia

Pemenne 3anau. IIpsamele u | PacrionoskeHre mpsiMBIX M IJIOCKOCTEH B MpocTpaHcTBe. [leprneHauKyIsipHOCTh |

IJI0CKOCTH B | MapaJyIeNbHOCTh NPSMBIX U IIOocKOCcTeH. CKpelBatonifecs npsiMble.

MIPOCTPAHCTBE. KonTponbHas pabora 2

Pasnea 3. Koopaunarsl u 14 OK-02, OK-03,

BEKTOPBHI OK-04, OK-07
IK-1.1

Tema 3.1 Copnepxanue yueOHOro Marepuana K 2.4

JlekapTOBBI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. I[Ipocreiimme 3amaun B KOOpIMHATAX. ’

npocrpancTse. Paccrosamne | PaccTosiHue Mexay IByMsi TOUKaMH, KOOPJMHATHI CEPEINHBI OTPE3Ka. 4

Me>1<)1y HBYMSI TOYKaMHU.
Koopaunatst cepearHbI
OTpe3Ka.

KomOunnpoBanHoe 3aHsTHE
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Tema 3.2

Bexrops! B npocTpaHcTBE.
Yrom MexIy BEKTOpaMHU.
CkansipHoe NpOU3BEICHUE

Cojneprkanne yueOHOro Marepuaia

Bexrops! B npocTpancTBe. C10%K€EHNE U BBIUNTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uyucio. KommutanapHele BeKTOpbl. CKalsipHOE IPOU3BEIEHHE BEKTOPOB.
Pa3noxxenue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB. CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPaMH, YIroj 4
MEXJ1y MPSAMON M IUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSMH. Y paBHEHUE IJIOCKOCTH.
['eomeTpuueckuil cCMbICI OnpeenuTens 2x2.
KomOununpoBanHoe 3aHsTie
Tema 3.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJePKaHue (coAepKaHue TPUKJIAJTHOI0
[IpakTuko- MOYJIsl)
OpUEHTHPOBaHHBIE 3a1auM | KoopanHaTHas MIOCKOCTh. BhlunciieHne paccTOsSHUM W IJIOAAeH Ha IUIOCKOCTH.
Ha KoopauHaTHOM | KonmuecTBeHHBIE pacyeThl B 00J1aCTH MHPOPMAIIMOHHBIX CHCTEM. 4
MJIOCKOCTH. [IpakTHueckoe 3aHATHE
Tema 3.4 Coneprxanne y4eOHOro MaTepuaa
Pemrenne 3ama4. | JlekapToBbl KOOPAMHATHI B POCTPAaHCTBE. BekTopsl B npocTpancTse. CloXkeHue u
KoopauHats! 1 BEKTOpHI. BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomiuianapHble BEKTOPBI.
CkamsipHOoe  IpOM3BENCHHE BEKTOpOB. PasmolkeHme  Bekropa 1O  Tpem
HEKOMIUTaHapHbIM BekTopam. [Ipocreiimue 3amaunm B koopauHaTax. KoopauHatsl
BEKTOPA, PACCTOSTHUE MEKY TOYKaMH, KOOPAUHATBI CEPEIUHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEACHUE BEKTOPOB B KOOPIMHATAaX, YroJl MEXAYy BEKTOpaMH, YTOJ MEXIy 2
IPSIMOU U TNIOCKOCTBIO, YTOJI MEXKAY IUNIOCKOCTSIMM.
KontponsHas padora
Paznea 4. OCHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuveckue OK-05, OK-06,
pyakuun OK-07
Tema 4.1 Copepxkanue yueOHOr0 MaTepualia [K-1.1
Tpuronomerpuyeckue Pagnannas Mepa yrna. IIoBopoT Touku BOKpyr Haudana koopauHar. OmpezneneHue 1K 2.4
(GyHKIMM TIPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHICHCA U KOTAHTeHca. 3HAKU CHHYCa, KOCHHYCA, TAHT'€HCa U 4
yria, yncna. Paguannas ¥ | KOTaHreHca MO YeTBEPTAM. 3aBUCUMOCTh MEX/Ly CHHYCOM, KOCHHYCOM, TAHT'€HCOM H
rpagycHas Mepa yria. KOTaHT€HCOM OJJHOT'O M TOI'0 XK€ yIJa.
KomOuHupoBaHHOE 3aHsTHE
Tema 4.2 ConepxaHnue yueOHOro MaTepuaa
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CHHyC, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB O U
TPUTOHOMETPUUECKUE - o.. PopMyJIbl IPUBEACHHUS. 4
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TOXJIECTBA. ®opmyinel | KomOnHUpOBaHHOE 3aHATHE
IIPUBEACHHUSL.
Tema 4.3 Conepxanue yueOHOro MaTepuana

CuHyc, KOCHMHYC, TaHI'€HC
CYMMbl M Pa3HOCTH JBYX
yrioB. CHHYC U KOCHHYC
JBOMHOrO yriia. @opMyJbl
MIOJIOBUHHOTO yTJIa.

Cymma n pasHocTh cuHycoB. CymMMa M Pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrina. ®opmysnbl mojoBUHHOro yria. [lpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUYECKNX (YHKIUH B TPOM3BEACHHE W NPOHU3BEACHUS B CyMMY.
BolpaxxeHue TpUrOHOMETpUYECKMX (YHKIMI dYepe3 TaHIeHC IMOJOBUHHOIO
aprymenTa. [IpeobpazoBaHus NpOCTEHIINX TPUTOHOMETPHUYECKUX BbIPAKEHHH.

KomOuHMpoBaHHOE 3aHsTHE

Tema 4.4 Coneprxanne yqeOHOro MaTepuasa

OyHKIMHM, HX CBOUCTBA. | OONacTh ONpeIeCHUsI U MHOXKECTBO 3HaueHUH (QyHKIMI. YETHOCTH, HEYETHOCTD,
Crioco0s1 3aJlaHus | nepuoAuYHOCTh PyHKIMNA. CriocoObl 3aJaHus] GYHKIIHHN.

GYHKIHH. KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanne ydeOHOr0o MaTepuasa

Tpuronomerpuyeckue OO6mactp ompeneneHuss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHH.

GyHKIMU, UX CBOMCTBA H
rpaduKkH.

YETHOCTH, HEUETHOCTD, MEPUOJNMYHOCTh TPUTOHOMETpHUecKUX (GyHKIu. CBolcTBa
1 rpadukn PyHKIUN y = CcOS X, Y = sin X, y = tg X, y = ctg X.

KomOuHMpoBaHHOE 3aHSTHE.

Tema 4.6 Coneprxanne y4eOHOro MaTepuasa

[Ipeo6pazoBanue Cxatue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKITUH.

rpaguKoB [IpeobpazoBanne rpauKoB TPUTOHOMETPUUECKUX (DYHKIIHM.

TPUTOHOMETPHUYECKHUX [IpakTuueckoe 3anaTue

GbyHKIHIA.

Tema 4.7 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COlepPKaHUe (CoAepKaHNe PUKJIATHOTO
Onucanue MOJ1YJIfA)

MIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIMIA B TPO(HECCHOHATBHBIX

MPOIIECCOB €  MOMOIIIBIO
rpadukoB QyHKIIHIA.

3aJaydax.

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.8 ConepxaHue yueOHOro Marepuana

OO6patHble Ob6patHbie Tpuronomerpuueckue GyHkuu. Mx cBoiicTBa u rpapuku.
TPUTOHOMETPUUECKHE

byHKIH. KomOunupoBaHHoOe 3aHsTHE

Tema 4.9 Conepxanue yueOHOro Marepuania

Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a. Perienune

YpaBHCHU U HCPABCHCTBA

TPUTOHOMCTPHUYICCKHUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIIJ.IPIC
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TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJIIMECS K KBaJpaTHBbIM, pellaeMble 8
Pa3IoKEHUEM Ha MHOXKUTEIHN, OAHOPOHBIE.
[Ipocreiiiye TPUrOHOMETPUYECKHE HEPABEHCTBA.
KoMOnHMpOBaHHOE 3aHATHE.
Tema 4.10 Conepkanue y4eOHOr0 MaTepualia
Cucremsl CucteMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH. 2
TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTHE
YpaBHEHUH.
Tema 4.11 Coneprxanue yuyeOHOro MaTepuasa
Pemienne 3amay. ocHoBHl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUMN. Pemenue
TPUTOHOMETPUH. TPUTOHOMETPUYECKUX YPAaBHEHUM W HEPABEHCTB B TOM YHCIIE C MCIOJIb30BaHUEM 2
Tpuronomerpuueckue CBOMCTB (DYHKITHH.
GyHKITUH. KonTponbHas pabota
Paznen S. IlpousBoanas 40 OK-01, OK-02,
(pyHkouu, ee OK-03, OK-04,
npuMeHeHHe OK-05, OK-06,
OK-07
Tema 5.1 CopepxaHue yueOHOro MaTepuaiia K-1.1
Ilonatne  mpowmsBoAHOM. | OnpeneneHre YMCIOBOM TOCIENOBATEILHOCTH B CIOCOOBI ee 3amaHus. CBOHCTBa MK 2.4
@opMmynbl M IPaBUIIA | YKCIOBBIX IMOcjemoBarenbHOCTel. Ompenenenne mpeaena MoCaeI0BaTeIbHOCTH.
g depeHInpoBaHUs. Borunicnenue — mpepenoB  mocnenoBarenbHocTed.  [lpegen  gyHkuuu - Ha 2
6eckoneuynoctu. [Ipenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupaienue
¢byakuu. 3agayd, MNPUBOAALIME K TMOHATHIO TNpou3BOAHON. OrpeneneHue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS POU3BOTHOM.
Kom6unmnpoBannoe 3anstue
Tema 5.2 Copepxkanue yueOHOr0 MaTepualia
[TpousBoHBIC cymMmbl, | @opmynsl quddepenuuponanus. [Ipasuna quddepenunpoBanus 6
Pa3sHOCTH  IIPOU3BCACHUS, KOM6HHI/IpOBaHH06 3aHATHE
YaCTHOTO.
Tema 5.3 Copepxkanne yueOHOr0 MaTepualia
[IpounzBoHbIE Omnpenenenue crnoxxHoi QyHkuuu. [Ipon3BoAHass TPUTOHOMETPUUYECKUX (DYHKIIUHA.
TPUTOHOMETPUUECKUX [TpousBoaHas CIOXKHOU (HYHKITUH.
¢Gynkuuii.  IIpousBoanas | KoMOMHMPOBAHHOE 3aHSTHE 6
CJIO’)KHOM (DYHKITHH.
Tema 5.4 ConeprxaHue yueOHOro MaTepuana
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ITonsTne 0
HENPEPHIBHOCTH (PYHKITUH.
Meron HHTEpBAIIOB.

[onsarue HenpepsiBHON GyHKIMU. CBOICTBA HENIPEPHIBHOM (QyHKIMU. CBSA3b MEKIY
HENpPEephIBHOCTRI0O U AuddepeHunpyeMocTbi0 (YHKIMM B TOYKE. AJTOPHUTM
peLIeHNs HEPaBEHCTB METO10M UHTEPBAJIOB.

KomOunupoBanHoe 3anstie

Tema 5.5 Conepkanue y4eOHOr0 MaTepualia
I'eomerprueckuii u | 'eoMeTpuyecKuii CMBICI TPOU3BOAHON (yHKIMH — YIrIIOBOH KOI(DOHUIMEHT
busnueckuit CMBICII | KacaTelbHON K rpaduky (QyHKUIHMH B TOUYKE. YpaBHEHUE KacaTeIbHON K Trpaduky
IIPOU3BOTHOM. (GyHKIUU. ANTOPUTM COCTaBIIEHUS! YpaBHEHMs KacaTelabHOW K rpaduky (QyHKIUH
y=f(x).
KomOunnpoBanHoe 3aHsTHe
Tema 5.6 Coneprxanne yqeOHOro MaTepuasa
Pusnueckui CMBICT | @u3nyecKkuil (MEXaHUYECKUH) CMBICT IMPOU3BOJHOM — MIHOBEHHAs CKOpPOCTH B
MIPOU3BOTHOM B | MOMEHT BpemeHu t: v =S’ (t).
npo(deCcCHOHATBHBIX [TpakTHueckoe 3aHsATHE
3aj1auyax.
Tema 5.7 Coneprxanue y4eOHOro MaTepuasa

MOHOTOHHOCTh (PYHKITHH.
Touku 3KCTpEMyMa.

Bospacranne u yObiBaHWe (yHKIHH, COOTBETCTBHE BO3pacTaHUs W YOBIBAaHUS
GbyHKIMM 3HAKYy Tpou3BOAHOW. [lOHsATHE TMPOM3BOMHON BBICIIETO MOPSAKA,
COOTBETCTBHE 3HAKa BTOPOUW MPOM3BOIHOM BBIMYKIOCTH (BOTHYTOCTH) (PYHKITMU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHUHMMYM. [loHATHE acHUMIITOTBHI, CHOCOOBI WX
onpezaeneHus. ANTOpUTM HcciaenoBaHUus (YHKIMM U TOCTPOEHUs ee rpaduka c
MTOMOIIIO TPOU3BOIHON. JIpoOHO-TMHEHHAs DYyHKIHS.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.8
Uccnenoanue GyHKIUA U
MOCTpPOCHUE rpauKOB.

Copepxanue yueOHOro Marepualia

Hccnenosanue (bYHKI_II/II/I Ha MOHOTOHHOCTD U ITOCTPOCHUC l"pa(l)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.9 HauOosbiniee u

ConepxaHnue yueOHOro Marepuaa

HauMEHbIIIEe 3HaueHus | HaxoxxaeHne HauOOJbIIEr0 M HaMMEHBIIEro 3HauYeHUil (QyHKUUH, MOCTpoeHUue

(byHKIHH. rpa)MKOB MHOTOWICHOB C MCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHAJIN3A.
KomOuHupoBaHHOE 3aHsTHE

Tema 5.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCPKaAHUE (CoAePKaHUEe TPUKJIAJTHOI0

Haxoxnenne MOJyJIst)

OINTUMAJIBHOI'O PE3YyJIbTaTa

Haumenbiiee u HanOobIlee 3HAaUCHUE (I)YHKI_II/II/I
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C IIOMOILBIO IPOU3BOIHOMN
B IPAKTUYECKUX 3aJa4ax.

[IpakTudeckoe 3ansaTue u3 odbmactu chepsl HOOPMAITMOHHBIX TEXHOJIOTHIA.

Tema 5.11

Cojneprkanne yueOHOro Marepuaia

Pemenne 3aga4. | opmyinel u npaBuita auddepenuupoBanus. VccnenoBanue GyHKIHNA C TTOMOIIBIO

IIpousBonnas GyHkuuy, ee | npousBogHoi. Hanbosbliee 1 HAMMEHbIIEE 3HAYCHHS (PYHKIMH. 2

pUMEHEHHE. KonrtponpHas padora

Pasnea 6. 46 OK-01, OK-02,

MHoOrorpaHHUKM 4 TeJja OK-03, OK-04,

BpAallleHHSA OK-05, OK-06,

Tema 6.1 Copepxanue yueOHOro Marepuaia OK-07

Bepumunsl, pebOpa, rpanu | [Tonstue MHOrorpaHHuka. Ero sjaeMeHTHI: BepIIuHBI, peOpa, rpaHu. J{uaroHaib. IK-1.1

MHOTOIPaHHHKA. Ceuenne. BoIyKiible ¥ HEBBITYKJIbIE MHOTOTPAHHUKH. I1K2.4
KoMOMHHPOBAHHOE 3aHATHE 2

Tema 6.2 Coneprxanne ydeOHOr0 MaTepuaia

[Tpuszma, ee | [lonstue mpusmel. Ee ocHoBanust 1 60koBbie TpaHu. Bricota mpusmel. [Ipsmas u

COCTaBJISIONINE, CEYCHHUE. | HakJIOHHasA npusMa. [IpaBmiibHas npusma. Ee ceuenue.

[lpsmas u  npasuibHasg | KOMOMHHPOBAHHOE 3aHITHE 2

MIPU3MBI.

Tema 6.3 Coneprxanne ydeOHOro MaTepuasa

[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSAMOYTOJBLHOrO mMapauieienuneaa, kyo. Cedenue

CeueHue KyOa, | Ky0a, mapauienacnumnea.

napajuieJenuIea. KomM06uHnpoBanHoe 3aHsTHE 2

Tema 6.4 Coneprxkanue y4eOHOro MaTepuasa

[Iupamupa, ee | [lupamuna u ee anementsl. Ceuenue nupamusl. [IpapuiibHas nupamuga. Y ceueHHast

COCTaBIAIIOLINE, CEUYEHME. | MUpaMua.

[IpaBunbHass  nupamuna. 2
KoM6unupoBanHoe 3aHstue

YceuenHas nupamuja.

Tema 6.5 Copepxkanue yueOHOro MaTepualia

bokoBas " nojHas | [Tnomane 60KOBOHM M MMOJHON NOBEPXHOCTH MPHU3MBbI, TUPAMUIBIL.

MIOBEPXHOCTh npu3Mbl, | KoMOMHUpOBaHHOE 3aHITHE 2

MAPAMU/JIBI.

Tema 6.6 Copepxanne yueOHOT0 MaTepralia

Cummerpus B KyOe, | CUMMeTpUSI OTHOCHTENIBHO TOYKH, MNPSIMOM, IwiockoctH. CuMMmerpusi B KyoOe,

napajuiesienunese, napajuieJienunesie, NpusMe, Nupamuie. 2

MIpU3ME, IMMUpaMuac

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.7
IIpumepel cumMmeTpuii B
npodeccuu.

IIpodeccuonabHO-OPHEHTHPOBAHHOE COJEePKaHUe (CoAepKaHue TPUKJIAJTHOI0
MOJLYJIst)

CuMMeTpHs B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY.

[IpakTHueckoe 3aHsTHE

Tema 6.8 Conepkanue y4eOHOr0 MaTepualia

HpaBI/IJII)HI)IC Iloustue IIPaBUJIbBHOIO MHOT'OI'paHHHKaA. CBoiicTBa IMPAaBUJIbHBIX MHOI'OI'PAHHWKOB.
MHOT'OI'paHHUKU, nux HpaKTI/ILIeCKOG 3aHsATUEC

CBOWCTBA.

Tema 6.9 Coneprxanue yd4eOHOro MaTepuasa

Hunuump, ero | Hunuunp u ero snementsl. CeueHue nuinHapa (mapayuielbHOe OCHOBAHUIO U OCH).
cocrapisironiie. Ceuenue | PasBepTka HMIMHJIPA.

LWINHIpA. KomM06uHnpoBanHoe 3aHsTHe

Tema 6.10 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKaAHUE (CoAepKAHME IPUKJIIATHOTO
Konyc, €ro | MOJayJifl)

cocrasiitrone. Ceuenune
KOHYyca.

Konyc u ero anemenTsl. Ceuenune koHyca (apauienbHOEe OCHOBaHHIO U MPOXOAIee
yepe3 BeplINHY), KOHWYecKue ceueHus. PazsepTka KoHyca.

KomOunnpoBaHHOE 3aHsTHE

Tema 6.11 Coneprxanne y4eOHOro MaTepuasa

VYceueHHblI KOHYC. | Yceuennslii koHyc. Ero oopasyromias u Beicota. CedeHne yCeUeHHOT0 KOHYCa.
Ceuenue yceueHHoro | KomOuHMpOBaHHOE 3aHATHE

KOHYycCa.

Tema 6.12 Coneprxkanne y4eOHOro MaTepuaa

[ap u cdepa, uX ceueHUsI.

[Tap u cdepa. Bzaumuoe pacmnonoxenue chepbl U miockocTu. CedeHue miapa,
cepsl.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.13
ITonsatue 00 oOBeME Texna.
OTtHolIeHne 00BEMOB

MOIOOHBIX TEIL.

Copeprxanue yueOHOro MaTepuaiia

ITonsatue o0 oOveme Tena. OObeM KY6a U OpAMOYTOJIBHOTO IapaJlJICJICIHIICAa.
O0beM IIPpHU3MBbI u HUJIMHApPA. OTHomeHne 00BEMOB HO,Z[O6HLIX TCII.
FeOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA 3-to TMopAaaKa.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.14
O0BEMBI u IO U
MMOBEPXHOCTEN Tedl.

Copepxanue yueOHOT0 MaTepualia

O06bembl nupamu bl ¥ KoHyca. O6beM mapa. [lnomaay noBepxHocTei Tel.

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.15 Copeprkanne yaeOHOr0 MaTepualia
KomOunamu KoMOuHanmu reoMeTpu4ecKux Tell.
MHOTOIPaHHUKOB U  Tel | [IpakTHuecKoe 3aHATHE 4
BpaIllCHUsI.
Tema 6.16 Conepkanne y4eOHOr0 MaTepualia
I'eomerpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOTPAHHUKOB WM TEJ BPAlICHUS B TPAKTHKO-
KOMOMHAILIMM Ha IIPAKTUKE. | OPUEHTHPOBAHHBIX 3a/1a4YaXx.
[IpakTuyeckoe 3aHsATHE: WCIIONB30BAHUE TOJTYYCHHBIX 3HAHUH B PEUICHUW 3a1ad 4
npodeccuoHabHOM HANpPaBICHHOCTH.
Tema 6.17 Coneprxanne yqeOHOro MaTepuasa
Pemenne 3aga4. | OOBEeMBI | TUIOMIAIM MOBEPXHOCTH MHOTOTPAHHHUKOB M TEJI BPAIICHHSI.
Mmuororpanauku  u  Tena | KontponsHas paboTa 2
BpaIleHUSI.
Paznea 7. 14 OK-01, OK-02,
IMepBooOpa3nasn OK-03, OK-04,
$pyHknum, ee OK-05, OK-06,
NnpUMeHeHHe OK-07
Tema 7.1 Coneprxanne ydeOHOro MaTepuasa IK-1.1
[TepBooOpa3Has (GyHKIUH. | 3amaua O BOCCTAHOBJIEHHM 3aKOHA JBIKEHHS IO M3BECTHOM CKOpOCTH. IloHsTHE IIK 2.4
[IpaBuna HaxoXJeHusd | maTerpupoBanus. O3HAKOMIJICHHE C TOHATHEM HWHTErpajia ¥ IMepBOOOpA3HOM IJis
epBOOOPA3HBIX. ¢byuknuu y=f(x). Pemenue 3amau Ha cBsI3b MEpBOOOpPA3HON M €€ MPOU3BOAHOIMA,
BBIYMCIICHHE TEPBOOOpa3HOM I JaHHOW (yHkiuu. Tabmuma dopmyn s
HaxoXJIeHus nepBoodpasubiX. M3yueHnue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM. 2
KomMb6unmnpoBanHoe 3aHstue
Tema 7.2 Copepxanue yueOHOro MaTepualia
[Inomans KpUBOIMHEHHOM | 3ajauu, NMPHUBOISIIMEC K TOHSATHIO ONPEICICHHOrO HHTErpajia — O BBIYUCICHHH
TpanenuH. @opMylia | UIOMAAM KPUBOJMHEWHOW Tpamenud, O TIepeMEIIeHnd Touku. [loHsAThe
Herorona — Jleitbuuna. OIpeNIeNIEHHOr0 MHTerpajia. | eoMeTpruieckuil U (GPU3NIECKHU CMBICI ONIPEICIICHHOTO
unterpaia. ®opmyna Hetorona— JleiOHuma. 2
KomOuHupoBaHHOE 3aHsTHE
Tema 7.3 ConepxaHue yueOHOro Marepuana
Heomnpenenennslit u | IloHsiTHE HEeoNpeIeeHHOr0 HHTErpaa.
ONpPE/ICICHHBII HHTETrpaJibl | KoMOHHUPOBAHHOE 3aHSTHE 2

Tema 7.4

Copepxanne yueOHOr0o MaTepualia

FCOMeTpI/I‘{eCKI/Iﬁ CMBICJI OMMPCACIICHHOI'O MHTCrpaJia.
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ITonsatue 00
OIIPENICIICHHOM HHTErpaje
KakK IUIOIAAU

KPUBOJIMHEWHOMU TpalCLUH.

KoMOuHMpOBaHHOE 3aHITHE

Tema 7.5
OnpeneneHHblil UHTETpall B
KHU3HU.

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coaepKaHue NPUKJIATHOTO
MOLYJisl)

I'eomerpuueckuii cMbICT ompeneieHHOro wuHTerpaita. dopmyna HeioToHa -
JletiOuuIa.
PGHIGHI/IC 3a1a4 Ha HpI/IMeHCHI/Ie I/IHTeraHa JJ1s1 BBIYUCIICHU S (1)I/I3I/I‘-IGCKI/IX BCJIMYUH

1 IJIOMIAICH. 4
[IpakTHueckoe 3aHsTHE
Tema 7.6 Coneprxanne ydeOHOro MaTepuaa
Pemrenne 3anad. | [lepsooOpasznas pynkuuu. [TpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue.
ITepBoobOpasnas ¢ynkuuu, | KonrponsHas padora 2
ee MpUMEHEHHeE.
Paznea 8. 12
Crenenn " KOpPHH.
CrenenHasi QyHKuus
Tema 8.1 Coneprxanue y4eOHOro MaTepuasa
Crenennas (QyHKuus, ee | [Tousrtue KOpHSI N-OM CTENEHU U3 JACUCTBUTENBHOrO uncia. OyHKIUU y = VX ux
CBOWCTBA. cBoricTBa 1 rpadukn. CBOMCTBA KOPHS N-OW CTENEHHU.
KomMb6unmnpoBanHoe 3aHstue 2
Tema 8.2 Coneprxkanue ydeOHOro MaTepuasa
[IpeobpazoBanue [Ipeobpa3oBanue nppalMOHAIBLHBIX BBIPAKEHU. OK-01. OK-02
BI:Ipa)KeHI/Iﬁ C KOpHsAMHU N- | KOMOMHHUPOBAHHOE 3aHIATHE 2 OK-OS: OK-04:
Ol CTEeNeHH. OK-05. OK-07
Tema 8.3 Copepxanue yueOHOr0 MaTepualia ’
CpoiictBa  creneHu ¢ | [loHATHE cTENeHH ¢ JIFOOBIM pallMOHAILHBIM MTOKa3aTeaeM. CTerneHHbIe PYHKIIUH, UX
palroOHaIbHBIM U | CBOMCTBA U rpaduKu.
JNENCTBUTENbHBIM KoMOunmpoBanHoe 3aHsTHE 2
MOKa3aTeJsIMU
Tema 8.4 ConepxaHue yueOHOro Marepuana
Pemenne PaBHOCHIIBHOCTD MppaAllMOHATBHBIX YPAaBHEHU U HEPABEHCTB. MeTOAbl MX pELICHUSI.
HppaliOHATBHBIX Penienne nppanoHaIbHBIX YPaBHEHUN U HEPABEHCTB.
ypaBHEHUM U HEPABEHCTB. | KoMOMHHUPOBAHHOE 3aHITHE 4
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Tema 8.5 Copeprkanne yaeOHOr0 MaTepualia
Crenenu u KopHU. | Onpenenenue creneHHoi QyHkKiuu. Mcnoiab3oBaHuE €€ CBOWCTB IMPH PEIICHUU
Crenennast GyHKIUS. YpaBHEHUI U HEPABEHCTB. 2

KontponpHast pabota
Pasznen 9. 20 OK-01, OK-02,
IMoka3aTennHas OK-03, OK-04,
dyHKuA OK-05, OK-07
Tema 9.1 Coneprxanue yuyeOHOro MaTepuasa
ITokazatenpHas GQyHKuus, | CTeneHb ¢ NPOM3BOJILHBIM  JICWCTBUTENBHBIM  TMOKa3areneM. OmnpeneneHue
€€ CBOMCTBA. MOKa3aTelbHOW (YHKIIMHM, €€ CBOWCTBAa M Tpaduk. 3HAKOMCTBO C NPUMEHEHUEM

MOKa3aTelbHOW (YHKIMH. PelieHne mnokasareabHbIX YpaBHEHMH (YHKIIMOHAIbHO-

rpaduyecKuM METOJIOM. 4

KomOuHMpoBaHHOE 3aHSTHE
Tema 9.2 Coneprxanne ydeOHOr0 MaTepraia
Pemienne rmoxasaTtenpHbIX | PemieHne MOKazaTeNbHBIX ypaBHEHHWH METOJIOM YpaBHHUBaHUS —IOKa3aTesei,
YPaBHEHUH U HEPABEHCTB. | METOJIOM BBEACHUS HOBOH NMEPEMEHHOW, (DYHKIIMOHAIBLHO-TPAQUIECKUM METOIOM.

PenieHne nokaszaresnbHbIX HEPABEHCTB. 8

IIpakTrueckoe 3aHsTHE
Tema 9.3 Coneprxanue y4eOHOro MaTepuasa
CucreMbl moOKasaTenbHbIX | PerieHne cuctem rmoka3aTelbHbIX YPaBHEHHIA.
YpaBHEHU. KomOuHMpOBaHHOE 3aHSTHE 4
Tema 9.4 Coneprxkanue ydeOHOro MaTepuasa
Pemenue 3aj1a4. | Pemienne mnoka3aTenbHBIX ypaBHEHHWH METOJOM YypaBHHMBAHMS TIOKa3aTeled u
[TokazaTenbHas GyHKUMS. | METOJIOM BBEJICHHS HOBOM MepeMeHHOi. PelieHne mokas3are/ibHbIX HEPaBeHCTB.

KontposbHas pabora 4
Paznen 10. Jlorapudmbl. 32 OK-01, OK-02,
Jlorapudmuueckas OK-03, OK-04,
pynkums OK-05, OK-07
Tema 10.1 ConepaHue yueOHOro Marepuana IK-1.1
Jlorapugm yucia. | Jlorapudm yncina. JlecAsTUUHBIA U HATYypaJIbHBIN JIorapu (MBI, YUCIIO €. 1K 1.2
JecATHYHbIH 1 | KoMOMHHpOBaHHOE 3aHATHE
HaTypaJbHBIN JOrapuQmsl, 4

qHuCJIo €.

Tema 10.2

Copepxanue yueOHOr0 MaTepualia

CaoiictBa jorapugmon. Onepanus JorapugMupOoOBaHHsL.

25




CpoiictBa  morapu¢moB. | KomOunupoBaHHoe 3aHsTHE 6
Oneparust
JorapuMUPOBAHUS.
Tema 10.3 Conepkanue y4eOHOro MaTepualia
Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS ¥ €€ CBOWCTBA.
(GyHKIUS, €e CBOMCTBA. KoMOuHMpoBaHHOE 3aHsITHE 4
Tema 10.4 Conepkanne y4eOHOT0O MaTepralia
Pemerme [lonstne mnorapupmuyeckoro ypaBHeHusd. Onepanus NOTEHUMpPOBaHUS. TpH
HOFaqu)MfmeCKHX OCHOBHBIX METOJla pELIeHUs JorapuPMUUYECKUX YpaBHEHHH: (QYHKIIMOHAIbHO-
YPABHCHUH 1 HCPABCHCTE. rpaduyueckuii, MeToJ NOTEHLHPOBAHUSA, METOJ BBEJIEHUS HOBOM MEpPEeMEHHOIl.
JlorapudmMuyueckie HEpaBEHCTBA. 8
KomOunMpoBaHHOE 3aHSTHE
Tema 10.5 Coneprxanne ydeOHOro MaTepuasa
Cucremsl ANTOPUTM pElIeHUs CUCTEMBbl ypaBHEHHUH. PaBHOCHIBHOCTH JIOTapU(PMHUECKUX
Jorapu(PpMUIECKUX ypaBHEHUW U HEPABEHCTB.
YpaBHEHUI. KomOuHMpoBaHHOE 3aHSTHE 2
Tema 10.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (colep:KaHue TPUKJIATHOTO
Jlorapudmsl B mpupoae U | MOIYJIsi)
TEXHUKE. [Ipumenenwne norapudma. Jlorapudmudeckas ciupaib B MPUPOJIe 1 SKOHOMUYECKON
ctepe. Ee maTemaTnieckue CBOHCTBA. 4
[IpakTuueckoe 3aHaTue
Tema 10.7 Coneprxanue ydeOHOro MaTepuasa
Pemenue 3anay. | Jlorapupmuueckas — ¢yHkums.  Pemenue  mpocTedmux  Jorapu@MUYECKUX
Jlorapudmel. YpaBHEHUH. 4
Jlorapupmuueckas KontpospHas pabora
byHKIHS.
Pazgen 11. DjaemeHTBI 22 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATHCTUKH M TEOPHH OK-05, OK-07
BEpPOSITHOCTE [K-1.1
Tema 11.1 ConepxkaHnue yueOHOro Marepuana MK 2.4
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeNIEHUs, COUETaHUS.
KOMOWHATOPHKH. 4
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KomOuHupoBaHHOE 3aHATHE.

Tema 11.2
CoOpiTHeE, BEPOSATHOCTD
coobiTusi. CrokeHue U

YMHOEHUE BEPOSTHOCTEM.

Cojneprkanne yueOHOro Marepuaia

CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBI COOBITHIA.
VYcinoBHas BEpOATHOCTb. 3aBUCHUMbIE M HE3aBHCHMbIE COObITUA. Teopembl o
BEPOATHOCTH ITPOU3BEIACHUSI COOBITHIA.

4

KomOuHnpoBaHHOE 3aHsTHE
Tema 11.3 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAEPKAHME IPUKJIIATHOTO
BepositHOCTB B | MOAYJIA)
po¢eCCUOHATBHBIX OTHOCHUTENBHAST YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTU. CTaTUCTHYECKOE
3agavax. onpeieneHne BeposiTHoCTH. OlIeHKa BEPOSITHOCTH COOBITHSI.

[IpakTHueckoe 3aHsiTHE 4
Tema 11.4 Coneprxanne y4eOHOro MaTepuasa
JluckpetHas  ciydaiHasd | Buner ciydaitHeix BenmuwH. OmpenerneHue TUCKPETHON CIy4alHOW BEIWYHHEIL.
BEJIMYMHA, 3aKOH €¢ | 3aKOH paclpeieNieHns JUCKPETHOM CiaydallHOM BelauuMHbL. Ee 4uciioBbie
pacrnpeneneHus. XapAKTEPUCTHKHU. 4

KomOunnpoBaHHOE 3aHsTHE
Tema 11.5 IIpodeccnonanbHO-0pHEHTHPOBAHHOE CO/IepP:KaHue (Colep:KaHue TPUKJIATHOTO
CocraBnenue TaOmuI ¥ | MOIYJIsI)
JMarpaMM Ha IPaKTHKE. [lepBuunast oO6paboTka cTaTUCTUYECKUX AaHHBIX. [ paduueckoe nx npeacraBieHue.

HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX.

[IpakTHueckoe 3aHsiTHE 4
Tema 11.6 Coneprxanne ydeOHOro MaTepuasa
Pemienue 3ana4u. OneMeHThl | DneMeHTbl KOMOMHATOpUKU. COOBbITHE, BEPOSITHOCTH COOBITHs. ClOXCHHE H
KOMOMHATOPHKH, YMHOKEHUE BEPOSITHOCTEH.
CTaTUCTMKM U TeopuH | KonTpoabsHas pabora 2
BEPOSITHOCTEM.
Paznen 12. YpaBHenusi u 22 OK-01, OK-02,
HepaBeHCTBAa OK-03, OK-04,
Tema 12.1 ConepxaHue yueOHOro Marepuana OK-05, OK-06,
PaBHOCMIIBHOCTB PaBHOCMIBHOCTE ypaBHeHUI W HepaBeHCTB. OmpezneneHusi. OCHOBHBIE TEOPEMBI OK-07
YPAaBHEHMI M HEPaBEHCTB. | paBHOCUJIbHBIX ITEPEX0/IaX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIMe METO bl peIICHHS IK-1.1
OOuie MeTObI PEIICHNs. | YpaBHEHHIA: MepexoJ] OT paBeHcTBA (YHKUUA K PaBEHCTBY apryMEHTOB IS 4 IIK 2.4
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MOHOTOHHBIX (bYHKHHfI, MCTO PA3JIOKCHUA HAa MHOKUTCIIN, MCTO/] BBCACHUA HOBOM

Dopmupyemvle

nepeMeHHOH, (PYHKIIMOHAIBHO-TpadhUIeCKUi METOI. Zﬁ;ig;::ﬁi@ﬂbcme
KomOuHupoBaHHOE 3aHsTHE -HABBIKH '
Tema 12.2 Coneprkanue y4eOHOr0 MaTepualia KOJLICKTUBHOI
I'paduueckuit meToz, | OOmme MeToIbl peleHHst HEpaBEHCTB: TIEPEXO0/T OT CPAaBHEHUS 3HAUCHUH (DYHKIIMH K paboThI;
pelIeHus YPaBHEHMH, | CpaBHEHHIO 3HAYEHUI apryMEeHTOB /ISl MOHOTOHHBIX ()YHKIIMIA, METOJ HHTEPBAJIOB, -aHAJUTUYECKHE
HEPaBEHCTB. ¢dbyakmonansHo-rpaduueckuii Meron. ['padmdaeckuii MeTo pemeHus ypaBHEHUH 1 CIIOCOOHOCTH;
HEPaBEHCTB. 4 - YMEHHE BUJICTh
KoM0uHMpoBaHHOE 3aHsTHE PHUCKH U
Tema 12.3 Coneprxanne ydeOHOro MaTepuasa BO3MOKHOCTH
VYpaBuenus u HepaBeHCTBa | OnpeneneHne MoAyis. PackpeiTHe Moayns 1o omnpezneneHuro. [Ipocteiimmie
C MOJyJIEM. ypaBHEHUS M HEpAaBEHCTBa ¢ MoAyjeM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0B B
OTpe/IeNICHHBIX TUIaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM. 4
KoMOuHMpoBaHHOE 3aHsTHE
Tema 12.4 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHUE (CoAepKAHME IPUKJIIATHOTO
CocraBieHue M peEIICHUE | MOMYJIs1)
npodeccHOHaNbHBIX 3a1a4 | PemieHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATLHOTO COCPIKAHHSI.
C TIOMOIIIBIO YPaBHEHHH. [IpakTueckue 3aHsATHS 8
Tema 12.5 Coneprxanue y4eOHOro MaTepuasa
Pemenue 3a1a4. | OOmue MeTobl pelIeHUs YpaBHEHU. YpaBHEHHUsI M HEPABEHCTBA C MOJIYJIEM U C
VYpaBHEHUs U HEPABEHCTBA. | MapaMeTPaMHu.
[IpakTuueckoe 3aHaTue 2
Tema 13 14
IToBTOpEHME.
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 12
Bcero: \ 312
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3. YCJOBUS PEAJIU3AILIMUA TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUIIJIMHBI

3.1. Jlns peanuzauuu NOpOrpaMMbl JHUCLUILIMHBL JOJKHBI OBITH MPETyCMOTPEHBI

CJIEIyIOLIUE CIEUATbHbIE TOMEILIECHHUS

Peanuzauus mnporpaMMmbl JUCUUIUIMHBL TpeOyeT Hanuuus Yy4yeOHOro KaOuHeTa

MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTro kKaOUHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YHAIOIINXCS;

- pabodee MECTO IIPENoAaBaTEN;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILJIEKT 3JI€KTPOHHBIX BUI€OMATEpPUAJIOB;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPOPECCUOHATILHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texnuueckue cpefcTBa 00y4eHHUS:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C PKPAHOM.

3.2. UupopmannoHHoe odecnevyeHne peaju3any NporpaMmmbl
Ilepeyenr  pexkomMeHayemMbIX  y4eOHbIX  u3aaHuii, VHTepHeT-pecypcos,
JAOMOJIHUTEJIBbHOM JIUTEPATYpPhI
3.2.1. OcHOBHBIE MeYaTHbIE U3AHUSA

1. Bepuep, A.JI. Matematuka: anredpa 1 Hayaia MaTeMaTUYECKOTO aHAIN3a,
reometpusi: 10 kacc: 06a30BbIil ypoBeHb: Y4YeOHHMK JUisi 0O0IIe00pa3oBaTeIbHBIX
opranuzanuii / A.JI. Bepuep, A.Il. Kapm. — 3-e uzn., crep. - M.: «IIpocsemenuey, 2021.
— 367 c.: mi.-- ISBN: 978-5-09-080066-2 / - Tekct: HemocpeACTBEHHBIH

2. Bepnep, A.JI. Matemarnka: anrebpa v Hayajga MaTeMaTHUYECKOTO aHAIU3a,
reometpus. 11 xmacc: 0a30BBIM YpOBEHb: YYEOHHMK I OO0Ie0Opa3oBaTEIbHBIX
opranumzanuii / A.JI. Bepuep, A.Il. Kapm. — 3-e uzn., crep. - M.: «IIpocBemenne», 2021.
—239c.: un. - ISBN: 978-5-09-086024-6 / - TekcT: HenmocpeacTBeHHbIi boromoinos, H.
B. Maremaruka: yueOHUK JJIs1 cpeaHero npodeccuoHanbHOro oopazoBanus / H. B.
boromomnos, Il. WM. Camoitnenko. — 5-¢ wu3a., mepepad. m gom. — Mocksa:
NznarensctBo HOpaiit, 2023. — 401 c. — (IlpodeccuonansHoe odpazoBanue). — ISBN
978-5-534-07878-7. — Texkct: snextponnsiit // OOpaszoBarenbHas miatdopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/511565

3. Kpemep, H. III. MaremaTtuka il KOJUI/DKEH: ydyeOHOE MmocoOue s
cpeanero npodeccuonansHoro oopazosanms / H. II1. Kpemep, O. I'. KoncranTuHoBa,
M. H. ®punman; nox penakmueii H. I1I. Kpemepa. — 11-e u3a., mepepab. u gom. —
MockBa: MzparenbctBo HOpaiit, 2023. — 362 c. — (IIpodeccuonanbHoe
obOpazoBanne). — ISBN 978-5-534-15601-0. — Tekct: DdaeKTpOHHBIH //
Oobpa3zoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511283

4, Koznos B.B. Maremarnka: anreOpa v Hadajla MaTeMaTHYECKOTO aHAIIN3a,
reometpust: yueOonuk s 10 ximacca. ba3osiii u yriy06néunsiii yposau / B.B. Ko3nos,
A.A. Hukutun. - Mocksa: Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. -
URL.: https://ibooks.ru/bookshelf/374152/reading - TekcT: 3JEKTPOHHBI.
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S5. Kosnos B.B. Marematuka: anredpa 1 Hadajla MaTeMaTHUYECKOTO aHAIN3a,
reoMmeTpusi: yueOHuk s 11 knacca. basobiil u yriyOnéunsiii yposau / B.B. Ko3inos,
A.A. HukutuH. - Mocksa: Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. -
URL.: https://ibooks.ru/bookshelf/374166/reading - TekcT: 3JEKTPOHHBIH.

3.2.2. DIeKTPOHHBIEC U3IAHUA
1. Bceepoccuiickue unTepHeT-onmmnuanbl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBIN.

2. Enunas xomnekuus uupoBbeIX oOpa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2022). - Tekcr:
3JIEKTPOHHBIM.

3. Nudopmarmonnas cuctema «EnnHoe OkHO A0cTyma K 00pa3oBaTebHBIM

pecypcam». - URL: http://window.edu.ru_/ (nara oopamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIM.

4. Hayunas snexrponnas 6ubnmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 23AeKTPOHHBIN.

5. OTkpeIThIi KOMIEIK. Matematuka. - URL: https://mathematics.ru / (nata
obpamenust: 08.06.2022). - TekcT: 3JIeKTPOHHBIH.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIH.

7. CnpaBouyHMK 1O  MaremaTuke Juisi  mkojbHUKOB. -  URL:
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHHUS OBIIIEOBPA3OBATEJIBHOM JUCIUILIMHBI

KoHTposib M omeHKa pe3yabTaTOB OCBOEHUS 00I11€00pa30oBaTEIbHON AMCLUMILUIMHBI PACKPBIBAIOTCS 4Yepe3 IUCUUIUITMHAPHBIE
pe3yNbTaThl, HallpaBiIeHHbIE HAa (hopMUpOBaHUE OOIIUX U MPOPECCUOHAIBHBIX KOMIETEHIUHI 110 pa3jiesaM U TeMaM COJIepKaHUs
y4eOHOro MaTepuarna.

Ob6masi/npodeccnonanbHast
KOMIIETeH M1

Pasznen/Tema

Tun oeHOYHBIX MEPONIPUATHS

OK 01 BriOupats criocoOsl
peleHus 3a1a4q
npodeccroHaIbHON
JESITeTLHOCTH
IPUMEHUTEIBHO

K Pa3IUYHBIM KOHTEKCTAaM

P1,Temal.1,1.2,1.31.41.5.

P2, Temnr 2.1,2.2

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

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,

P 5, Temnr 5.1, 5.2,5.3,5.4,55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7., 6.8

TectupoBanue

YCTHBIN Onpoc
MaremaTnuecKkuil JUKTaHT
NunuBuayanbHas
caMoCTosITeIbHast padoTa
[IpencraBnenne pe3yibTaToB
MPaKTUYECKUX paboT
3ammTa TBOPUYECKUX paboT
KontposnbHas pabota

OK 02 Vcnons3oBaTh
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHAIIU3a U
UHTEPIIPETAIIUU
uHbOpMaIIH, 1
nH(OPMAITMOHHBIE
TEXHOJIOTUU JJISI
BBITIOJTHEHUS 3a/1a4
po¢eCCHOHATTEHON
JeSITETbHOCTH

P1,Temal.l,1.2,1.31.4.1.5.

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
P7, Temn 7.1,7.2,7.3, 7.4

P 8 Temnr 8.1, 8.2, 8.3

P 9 Temsr 9.1, 9.2.

TectupoBanue

Y CTHBIN OIpoc
MareMaTHUYEeCKUU JUKTAHT
NunuBuayanbHas
camocTosiTeIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
3amura TBOpUECKUX padboT
KonTponsnas pabora

OK 03 IInanupoBath u
peaau30oBbIBaTh COOCTBEHHOE
npodeCCHOHAIIHOE U

P1,Temal.l, 1.2,1.3,1.4.
P2, Temsr 2.1, 2.2,2.3,2.4, 2.5, 2.6, 2.7
P 3, Temst 3.1, 3.2,3.3,3.4,3.5,3.6

TectupoBanue
YcTHBIN Onpoc
MaremaTnueckuil JUKTAHT
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JMYHOCTHOE Pa3BUTHE,
NPeITPUHUMATENBCKY O
JeSITebHOCTD B
npodeccruoHanbHOM chepe,
MCTIONIB30BaTh 3HAHUS 110
(UHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUsIX

P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8
P7, Temnr 7.1, 7.2 I1-0/C, 7.3, 7.4

NunuBuayanbHas
camocTosiTenbHas paboTa
[IpencraBnenue pe3yibTaToOB
INPAKTUYECKUX padboT
3amura TBOpUECKUX padboT
KouTposnpsHas pabora

OK 04 D¢ dexTuBHO
B3aMOJI€HICTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

P1,Temall, 1.2, 1.3, 1.4.

P2, Temnr 2.1, 2.2,2.3,2.4, 25, 2.6, 2.7

P 3, Temn1 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temnr 5.1, 5.2,5.3,5.4,55,5.6

P 8 Temnr 8.1, 8.2, 8.3

P 9 Temnr 9.1, 9.2.

TectupoBanue

YCTHBIN Onpoc
MaremaTnuecKkuil JUKTaHT
NunuBuayanbHas
caMoCTosITeIbHasE padoTa
[IpencraBnenne pe3yibTaToB
MPaKTUYECKUX paboT
3ammTa TBOpUECKUX paboT
KoHntposnbHas pabota

OK 05 OcymiecTBisTh
YCTHYIO U TIHCHhbMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanum ¢
Y4€TOM OCOOEHHOCTEMH
COITMAILHOTO U KYJbTYPHOTO
KOHTEKCTa

P1,Temal.l,1.2,1.3,1.4.

P 3, Temn1 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8
P7, Temn 7.1,7.2,7.3, 7.4

P 8, Temnr 8.1, 8.2, 8.3

P9, Temsr 9.1, 9.2.

TectupoBanue

Y CTHBIN OIpoc
MareMaTHUYEeCKUU JUKTAHT
NunuBuayanbHas
camocTosiTeIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
3amura TBOpUECKUX paboT
KonTposawsHas pabora

OK 06 ITposiBnsaTh
IPaKIaHCKO-
MaTPUOTHIECCKYIO MO3HUITHIO,

P1,Temal.1,1.2,1.3,1.4.
P4, Temp1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6

TectupoBanue
YcTHBIN Onpoc
MaremaTnuecKkuil JUKTAHT
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JIIEMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUC HA
OCHOBE TPaJIUIIMOHHBIX
00I1IeUEeTI0BEUECKUX
LICHHOCTEM, B TOM YMCJIC C
Y4ETOM TapMOHU3ALUHN
ME>KHAIIMOHAIBHBIX U
MEKPETUTUO3HBIX
OTHOIIIEHU, TPUMEHSTh
CTaHAAPThI
AHTUKOPPYNIMOHHOTO
MMOBEACHUS

NunuBuayanbHas
camocTosiTelIbHas padbora
[IpencraBnenue pe3yibTaToOB
INPAKTUYECKUX padboT
3amura TBOpUECKUX padboT
KouTposnpsHas pabora

OK 07 CopericTBOBaThH
COXpaHEHHIO OKPY KaroIen
Cpellbl, pecypcocOepekeHnIo,
NPUMEHSTh 3HaHUS 00
U3MEHEHHUH KJIMMATa,
IIPUHITUTIBI OEPEKITMBOTO
IPOU3BOICTBA, 3P HEKTUBHO
JIeHICTBOBAThL B
Ype3BbIUYANHBIX CUTYAIUSIX

P2, Temnr 2.1,2/2

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temn1 5.1, 5.2,5.3,5.4,55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8

P 8 Temnr 8.1, 8.2, 8.3

P 9 Temsr 9.1, 9.2.

TectupoBanue

Y CTHBIN OIpoc
MaremaTnueckuii TUKTaHT
NuauBuayanbHast
camocTosiTelIbHast paboTa
[IpencraBnenne pe3yibTaToB
MPaKTUYECKUX paboT
3amura TBOpUECKuX padboT
KontposnbHas pabota

IIK 1.1.
IIK 2.4.

P1,Temal.l,1.2,1.3,1.4.

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7

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

P4, Temp1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6

TectupoBanue

YcTHBIN onpoc
MaremaTnuecKkuil JUKTAHT
NunuBuayanbHas
caMocTosiTebHas paboTa
[IpencraBneHue pe3yabTaToB
MPAKTHIECKUX padoT
3ammTa TBOPUYECKUX paboT
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KonTposapHas pabora

IIpennpuruMarensckue
KOMIIETEHIIUH

-HABBIKH KOJUIEKTUBHOMN
paboThI;

-aHAIUTHYECKUE
CIIOCOOHOCTH;

- YMEHHE BUIETh PUCKH U
BO3MOKHOCTH

P 1, Tema 1.4.

TectupoBaHue

YCTHBIN OIpocC
MaremaTnuecKkuii TUKTaHT
NunuBuayanbHas
camocTosiTelbHas padbora
[IpeacraBineHue pe3yJbTaToB
MPAKTUYECKUX padboT
3amura TBOpUECKUX padboT
KonTposapHas pabora
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