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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM JTUCIIATI-
JIMHbI «MATEMATHUKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PaGouas mporpamma y4eOHOM TUCHMIUIMHBI «MaTeMaTrukay SIBISIETCSI YaCThIO MPOrPaMMBbI TTOATO-
TOBKH CHEIMAIMCTOB CpelHero 3BeHa mo crnenuanbHoctn 21.02.19 3emneyctpoiictBo. Pabowas mpo-
rpamMma COCTaBJICHA JIJIsl OYHOUM (POpMBI 0OyUEHHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

VYuebHasa qucuuiuiiHa «MaremMaTruka) OTHOCUTCS K 0011e00pa30oBaTeIbHOMY IIHKITY IPOTPaMMbl
MOATOTOBKU CIIEIIUAIIMCTOB CPEAHEr0 3B€Ha M OTHOCUTCS K npeamMeTHoi obmactu @I'OC cpennero oliiero
obpa3zoBanus «MaremaTtuka u HHQOpPMaTHKA

YpoBeHb 0cBOCHHS yueOHOH aucHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpeanero obmiero oopa3ona-
HUS yIITyOJIEHHBIN.

PaGouas nmporpamma yueOHON AUCHUIUIMHBI « MaTeMaTHKa» UMEeT MeXAUCIUILTUHAPHYIO CBSI3b C
obmieoOpazoBarenbHbIMU yueOHbIMU AuciuiinHamMu bJ1. 10 «®usukay, B/1. 11«ubopmarrkay.

VYyeOnas aucuumimHa «MaTemaTHka» SBISETCA MPEAUISCTBYIONMIEH IS HU3YYCHHs CIEAYIOLIUX
y4eOHBIX AUCUUIUINH U MTPOPECCHOHATBHBIX MOTYJICH:

— OIIL.01 MaTemaTuueckue METO/IbI peIIeHHsI TPUKIIAAHBIX TPO(pEeCcCHOHATIbHbIX 3a/ay;

— TIM.O1 IloaroroBka, IUIAaHUPOBAaHME U BBINOJIHEHHUE MOJEBBIX U KaMEpaJbHBIX paboOT MO
UHXEHEPHO-TEOI€3UYECKUM U3bICKAaHUAM;

— TIM.02 IIpoBeneHue TEXHUYECKON WHBEHTAPU3AIMH U TEXHUYECKOH OICHKH OOBEKTOB He-
JBAKAMOCTH.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIATLINHBI

OcBoeHHe cojep)kaHusi y4eOHOM NUCHUILTUHBI «MaTemaTuka» o0eCleurBaeT JOCTHKEHUE 00Y-
YAIONIMMUCS CIICAYIONNX Pe3yJIbTaTOB:

JINYHOCTHBIE pPe3yJIbTAThI

JIP23 | roTOBHOCTH K TPYZy, OCO3HAHHE IICHHOCTH MacTEPCTBA, TPYAOIIO0HE;

JIP26 TOTOBHOCTB M CIIOCOOHOCTH K O6paSOBaHI/IIO )4 CaMOO6pa3OBaHI/IIO Ha INPOTKCHUN BCe JKHN3HH,

MeTaﬂpe}]MeTHbIe pPe3yJabTaThbl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOUCKY MCETOJ0B PCHICHUA MNMPAKTHYCCKUX
3a71a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMTO3HAHUA

(I)OpMI/IpOBaHI/IC HAay4YHOI'O THIIAa MBIIIJICHHWS, BJIIAACHUC Haquoﬁ TepMI/IHOHOFHCﬁ, KIIIOYCBBIMHA
IOHATHUAMU U METOJaMH,

MP10

BBIABJISITH IPUUUHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€
MP12 | pemieHus, HaXOAUTh apTyYMEHTHI ISl I0KA3aTeIbCTBA CBOUX YTBEPKACHUI, 3a71aBaTh MapaMeT-
pPbI U KPUTEPUH PELLICHUS;

AHAJIM3UPOBATH IMOJIYYCHHBIC B XO04€ PCIICHUA 3ada4u PE3YyJIbTAaThl, KPUTHYCCKHU OLCHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCJIOBUSIX;

MP13

OCYILECTBIISATh LIEJIEHANPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOO0B JIeicTBUS B Ipodec-
CHOHAJIBHYIO CpENY;

MP16

MP17 YMCTL IICPCHOCUTH 3HAHUS B ITO3HABATCIIBHYIO U ITPAKTUYCCKYHO obiactu KHU3HCOCATCIIbHOCTH,

MP18 | ymeTh HHTErpHpPOBATH 3HAHKS U3 PA3HBIX MPEJAMETHBIX 00JaCTeH;

IIpenmeTHbIE pe3yJIbTaThI




I1P61

BJIaJICHUE METOJaMHU JI0Ka3aTelbCTB, AJITOPUTMAMH PEUICHUS 3aJad; yMeHue (GpopMyaupoBaTh
ONpeJIeTICHUsI, aKCUOMBI U TE€OPEMbI, TPUMEHSATh UX, IPOBOJAUTH JIOKA3aTEIIbHbIC PACCYKACHUS
B X0JI€ PEIICHUS 3a]1a4;

I1P62

YMEHHE ONEPUPOBATH MOHSATUSMU: CTCIICHb YMCIIA, JOrapu(M YuClia; YMEHHUE BBIOJIHATH BbI-
YHUCIICHUE 3HAYCHUI U MPeoO0pa30BaHUs BRIPAKCHHI CO CTETICHSMU | JIorapudmMamu, mpeodpa-
30BaHUS JPOOHO-PAMOHALHBIX BBIPAXKCHHUIA,

I1P63

YMCHHUC OICPUPOBATH IOHATUAMU: pALUOHAIBHBLIC, WPPALUOHAIBHBIC, ITOKA3aTCIbHBLIC, CTC-
IICHHBIC, JIOFapI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKNEC YPAaBHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

I1P64

yYMEHHUE ONEepUpPOBATh MOHATUAMU: (QYHKIHSA, HETIPEepbIBHAS (DYHKIUS, TPOM3BOIHAS, IEPBOOO-
pasHasi, OTpE/ICICHHBI UHTETPal, YMEHUE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIHU,
UCTIONB3YS CIIPABOYHBIC MAaTEePHAJIbl; UCCIEOBATH B MPOCTEHINX CITydasX (YHKIIUM HA MOHO-
TOHHOCTb, HAXOJIUTh HAUOOJIbIINE U HAMMEHbBIINE 3HaYeHUs (QYHKIMHA; CTPOUTH IpaUuKu MHO-
TOYJICHOB C MCIIOJIB30BAHUEM alllapara MaTeMaTHYECKOr0 aHallu3a; PUMEHATh IPOU3BOIHYIO
IpU PELICHUH 33]a4y Ha JBM)KEHHE; PelIaTh MPaKTUKO-OpPUEHTHPOBAaHHbBIE 3a/1auld Ha HauOOJIb-
1IMEe U HAMMEHBbIINE 3HAYCHUSA, HA HAXOXKICHUE IIyTU, CKOPOCTH U YCKOPEHUS;

I1P65

YMEHHUE OIEePUPOBAThH MOHATHIMU: pallMOHANIbHAST (PYHKIIUS, TOKa3aTeIbHass QYHKIUS, CTCTICH-
Hast QyHKIMs, JorapudpmMudeckas QyHKIHs, TPUTOHOMETpHUecKrue GyHKINHN, oOpaTHbIEe QYHK-
[[UU; YMEHUE CTPOUTH TpadUKH M3YICHHBIX (PYHKIIHA, UCIOJIB30BaTh TpadUKK MPU U3YUICHUU
MIPOIIECCOB U 3aBUCHMOCTEH, MPH PEIICHUN 337a9 U3 JPYTHX y4eOHBIX MPEIMETOB W 3a/1a4 3
pEATbHOM KU3HU; BRIPAXKATh (POPMYJIAMU 3aBHCHUMOCTH MEKY BEITMIHHAMU,

I1P66

YMCHHUEC PCIIaTh TEKCTOBBIC 3aJa4M PAa3HbIX THIIOB (B TOM 4YHCJIC HA NPOUCHTHI, JOJHU U 4aCTH,
Ha JIBI)KEHHE, paboTy, CTONMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa4l U3 00JIacTH YIpaBICHUS
JIMYHBIMHU U CEMEWHBIMH (DMHAHCAMM); COCTABIIATh BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3aJa4M, MCCIENOBATh ITOJyYEHHOE PEIICHHUE W OIEHWBATh IPAaBOIO-
JOOHOCTh pe3ybTaTOB;

I1P67

YMEHHE ONEepUpPOBaTh MOHATUSAMU: CpeHee apupMeTHuecKoe, MeAraHa, Hauboblliee U Hau-
MEHbllIee 3HAYeHUS, pa3Max, JUCIIEePCUsi, CTaHAAPTHOE OTKIOHEHHE YUCIOBOr0 Habopa; yMeHue
U3BJIEKaTh, MHTEPIPETUPOBATh MHPOPMALINIO, IPEACTABICHHYIO B Ta0JIuIaxX, Ha JuarpamMMax,
rpaukax, OTpakarollylo CBOMCTBA peabHbBIX MPOLECCOB U SBICHUMN; NPEACTaBIATh HH(OpMa-
[IUIO C MTOMOIIBIO TaOJMIl U IUarpamMM; MCCIEI0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHUCIIE C
PUMEHEHHEM I'paUYeCKUX METO/I0B U 3JIEKTPOHHBIX CPE/CTB;

I1P68

YMEHHUE ONEepPUPOBATH MOHATUAMU: CIIy4YallHBIN ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH CIIY-
YailHOro COOBITHS; YMEHHUE BBIUUCISTH BEPOSITHOCTH C MCIOJIb30BAaHUEM IpapUuecKux METo-
JIOB; MIPUMEHSTH (DOPMYJIBI CJIOKEHUSI U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(dbopMyIibl IpU pellIeHUH 3ajay; OLEHUBATh BEPOSTHOCTU PealbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4ailHBIMU BETMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBIIEHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOHBIX M OOLIIECTBEHHBIX SBJICHUSX;

I1P69

YMCHHUE OINCPUPOBATH IMOHATHUAMMU: TOYKA, IpsAMasd, IMJIOCKOCTb, HNPOCTPAaHCTBO, }IByrpaHHBIﬁ
YroJj, CKpCuIuBarOMUCCA MPAMBIC, MAPAJUICIIBHOCTh U NCPICHAUKYIIAPHOCTD NPAMBIX H IJIOC-
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KOCTEH, YroJl MEXAY NPSIMbIMH, YTOJI MEXKIY MPSAMOMN U IJIOCKOCTBIO, YIOJI MEXAY MIOCKOCTSI-
MU, PaccTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE MEXKIY MNPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMHU; YMEHHUE UCIOJIb30BATh NP PEUICHUH 3a]1a4 U3y4YCHHbIE (aKThl U TEOPEMBI IL1a-
HUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

I1P610

YMEHME ONEPUPOBATH MMOHATUSAMU: MHOIOIPAaHHMK, CEYEHHE MHOTOIpAaHHUKA, KyO, napasuiesne-
nurnen, npusMa, nupamuia, Gurypa u moBepxXHOCTh BpallleHUs, IIIMHAP, KOHYC, map, chepa,
ceueHHst (pUTypHl BpaleHHs, TUIOCKOCTh, Kacaromascs cepbl, HWIMHIpPA, KOHYyca, IUIOMaab
HOBEPXHOCTU MHUPAMU[BI, IPU3MBbI, KOHYCA, LIWIMHJPA, IJI0MAab cheprl, 00beM Kyba, IpsMo-
YTOJIBHOTO MNapajulejIenuIena, NUpaMuabl, IPU3Mbl, LWIAHAPA, KOHYyca, IIapa; YMEHHE H30-
OpaxaTb MHOT'OI'PaHHMKHM WM IOBEPXHOCTH BPAILEHUS, UX CEUEHHs OT PYKH, C IIOMOULIbIO Yep-
TEXHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHME PACIIO3HABATH CUMMETPHIO B IIPO-
CTPaHCTBE; YMEHUE PAcIIO3HABATh [IPaBUIIbHbIE MHOIOIPAHHUKH;

I1P611

yYMEHHUE ONEepUpOBaTh MOHATHSAMM: JBHKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUIypBl B IpPO-
CTPAHCTBE; UCIIOJIb30BaTh OTHOIICHUE TUIOIIAJICH TTOBEPXHOCTEH U 00bEMOB MOIOOHBIX (HUTYD
IIPU pELICHUH 33/]a4;

I1P612

YMEHUE BBIUUCISATHh TEOMETPUUECKUE BEIMYMHBI (IJIMHA, YTOJ, IJI0Mab, 00BEM, IUIOIIAlb TO-
BEPXHOCTH ), UCTIOJIB3Ysl H3ydeHHBIC (DOPMYIIBI 1 METOJIBI;

I1P613

YMEHHUE OIEpUPOBaTh MOHATHAMU: NMPSIMOYTOJIbHAsA CUCTEMA KOOPAUHAT, KOOPAUHATHI TOUYKH,
BEKTOp, KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BENCHHE, YIOJl MEKy BEKTOPAMHU, CYMMa BEK-
TOPOB, TIPOM3BEICHIE BEKTOpA HA YHCIIO; HAXOIUTH C MMOMOIIBIO U3yYEHHBIX (POPMYI KOOPIH-
HaTbl CEPEUHBI OTPE3Ka, PACCTOSIHUE MEXAY JBYMS TOUKaAMU;

[1PG14

YMEHHE BBIOMPATH MOAXOMALINN U3YUYEHHBIM METOA JJsl pPelleHus 3aJayd, pacro3HaBaTh Ma-
TeMaTH4ecKhe (PakThl U MAaTEMaTHYECKHE MOJIEIN B IPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B
HCKYCCTBE; YMEHUE NPUBOJNUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCHUUCKON M MUPOBOM
MaTEeMaTUYECKON HAyKHU.

TPyl

yMEHHE ONEPHUPOBATH MOHATUSIMH: OMPEEICHUE, aKCMOMa, TeOpeMa, CIIEJCTBUE, CBOMCTBO,
MpHU3HAK, I0KA3aTeIbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKHU; YMEHUE (HOPMYITHpPOBATH 0OpaTHOE
U TIPOTUBOIIOJIOKHOE YTBEPXKJICHHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOJIb30BAThH
METOJI MAaTeMaTU4eCKOM MHAYKIIMH; IPOBOJUTH JOKA3aTEIbHbIE PACCYKIEHUS MPHU PEIICHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO MTPABUILHOCTD PACCYXKICHUM;

[1Py2

YMCHHUEC OIICPUPOBATH TOHATUAMU: MHOKCCTBO, TIOAMHOKCCTBO, OIICPALIMN HAA MHOKCCTBAMU,
YMCHHUEC UCIIOJIB30BATh TCOpCTHKO-MHO)KCCTBCHHBIfI arnrapar JJis OIMCaHuA pCaJIbHBIX IMPOLEC-
COB U SIBJIICHHU 1 IIpH pCUHICHUHA 3aJia4, B TOM YUCJIC U3 JPYTrUXx yqe6HBIX npeaAMETOB;

[1Py3

yMEHHE OIEepUpOBaTh MOHATHSIMU: Tpad, CBA3HBIN Trpad, AepeBo, LUK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMUCHIBATH I'padbl pa3IMUHBIMHM CIIOCOOAMH; MCIOIB30BaTh Ipadbl mpu
pEIIeHNH 3a]a4;

[1Py4

yMEHHE CBOOOJIHO OINEpPUPOBATh TOHATHSIMHU: COUYETAHHUE, MEPECTAHOBKA, YHCIIO COYETAaHUU,
YHCIIO NEePEeCTaHOBOK; OMHOM HbIOTOHA; yMeHue MpUMEHATh KOMOWHATOpHBIE (aKThl U paccy-
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KIACHUS JJIS PEIICHUS 3a/1a4;

TIPy5

YMEHHE OIIEpUPOBATh NMOHATUAMU: HATYPAJIbHOE YHUCIO, LIEJIOE YUCIO, OCTATOK 110 MOIYIIIO,
PalMOHAIBHOE YUCII0, UPPALMOHATIBHOE YHUCIIO, MHOKECTBA HATYPAIbHBIX, LEJIbIX, PALIMOHAb-
HBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE MCIOJIb30BaTh MPU3HAKU JEIUMOCTH, HAUMEHBIIUN 00-
M JeUTEeNh U HaMEHbINee o0Inee KpaTHoe, anroput™ EBKIKIa MpU pelIeHur 3a1ad; 3Ha-
KOMCTBO C Pa3JIMYHbIMU MO3ULIMOHHBIMU CUCTEMAMU CUUCIICHUS;

[1Py6

yMEHHE CBOOOJHO ONEPUPOBATH MOHATHUSIMH: CTEIECHb C IEJbIM IMOKa3aTelieM, KOPEHb HaTy-
paJbHOM CTENEHH, CTENEHb C pallMOHAIIbHBIM MOKa3aTeleM, CTENEHb C JeHCTBUTENbHBIM (Be-
[ICCTBCHHBIM) TOKa3areseM, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIHHOTO
4YHUCoIa;

[1Py7

YMEHHUE ONEpUPOBaTh MOHATHAMU: TOXKAECTBO, TOXKIESCTBEHHOE NMPEoOpa3oBaHKe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTb YPAaBHEHUM, HEPABEHCTB U
CHCTEM, PalMOHAJbHbIC, UPPALMOHAIbHbIC, ITOKA3aTeJIbHbIE, CTEIEHHBIE, JOrapupMHUEcKue,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIATh YPAaBHEHMs, HEPa-
BEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX IIPUEMOB; pELlaTb YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C ITapaMeTPOM; NIPUMEHATh YPABHEHHUsI, HEPABEHCTBA, UX CHUCTEMBI JJI PEIICHHS Ma-
TEMaTHUYECKMX 3aJa4 U 3aj]a4 U3 pa3IMuHbIX 00JacTell HayKH U pealibHOM KU3HU;

[TPy8

yMeHHE CBOOOJHO ONEpUPOBaTh MOHATHAMH: Tpaduk GyHKIMU, oOpaTHast (yHKIHS, KOMIIO-
3unus GyHKUWH, TUHEWHas QYHKIUS, KBaJApaTuIHas (DYHKIHS, CTETICHHAs (QYHKIUS C LEIBIM
nokasarejeM, TPUTOHOMETpHUECKUe (YHKINU, OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH, 110-
KazaTejapHas U Jorapupmudeckas QyHKIMH; YMEHUE CTPOUTH IpadUKH (PYHKIMHA, BBHIIOIHAThH
npeoOpa3oBaHus rpauKoB byHKIUi;
YMEHHUE HUCIOB30BaTh Ipaduku GYHKUIMH ISl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEN MpHU pe-
HIEHUH 33324 U3 JAPYruX y4eOHBIX MPEAMETOB U U3 peabHOM ’KM3HM; BbIpaXaTh (opMyiIamMu
3aBUCHUMOCTH MEX]ly BEINUNHAMU; yMEeHHE CBOOOJHO ONEepUupoBaTh MO-
HATHSIMU: YETHOCTh (DYHKLUH, MEPUOANYHOCTh (YHKIIHMH, OrPAaHUYEHHOCTh (DYHKIIMHM, MOHO-
TOHHOCTh (DYHKIIMH, IKCTpeMYM (YHKIMHU, HauOoJIbllIee M HaUMEHbIlIee 3HaueHUs! QyHKLINN Ha
IIPOMEXKYTKE; yMEHHE IIPOBOJUTD HCCIIEJOBaHHE ¢byHKIUY;
YMEHHE HCIOIb30BaTh CBOMCTBA U rpaduku QYHKIUHI AJis pelieHns YpaBHEHH, HEPaBEHCTB U
3a/1a4 ¢ mapaMeTpamu; U300pakaTh Ha KOOPJAUHATHON IUIOCKOCTH MHOXKECTBA PELLIEHUH ypaB-
HEHUI1, HEPaBEHCTB U UX CUCTEM;

ITPy9

YMCHUC CBO60)IHO OICPpHUPOBATH MMOHATHUAMU: MMOCICIOBATCIIBHOCTD, aqu)MeTquCKas{ mporpec-
Cus, TCOMCTPHUYCCKAsA IIporpeccus, OCCKOHEUHO Y6BIB3.IOIJ_I8.SI reoOMCTpHUYCCKAs IMPOrpecCus;
YMCHUC 3a1aBaTh MOCJICA0BATCIILHOCTHU, B TOM YHCJIC C TIOMOIIBIO PECKYPPCHTHBIX (I)OpMy'J'I;

[1Pyl10

YMEHHUE ONEepUpPOBaTh MOHATUSAMH: HENPEPHIBHOCTH (DYHKIIMH, aCUMITOTHI rpaduka GyHKIUH,
nepBasi U BTOpasi MPOou3BOHAS (YHKIHUU, TEOMETPHUUECKUN U (U3NUYECKUN CMBICIT MPOU3BOJI-
HOM, IepBOOOpa3Has, ONpeeIeHHbI HHTETPajl; yMEHHE HaXOJUTh aCUMIOTOTHI Ipaduka QyHK-
LIMY; YMEHHUE BBIYUCIATH INPOU3BOJIHBIE CYMMBI, NPOU3BEACHUS, YAaCTHOTO M KOMIIO3ULIUU
byHKIMH, HaxOJIUTh yYpaBHEHUE KacaTeJIbHON K rpaduxy byHKIUY;
YMEHHUE HUCIO0JIb30BaTh IPOU3BOIHYIO Ul UCCIEN0BaHUS (DYHKIMH, ISl HAXO0XKICHHS HaMTyd-
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IIEr0 PEHICHUS B MPHUKIAJHBIX, B TOM YHCJIE COIMATbHO-IKOHOMUYCCKUX M (HU3MUCCKHUX 3aja-
Yax, JUIS OTMPEACICHUS CKOPOCTH U YCKOPCHHUS, HAXOIUTh IUIOIAAH U 00BheMbl (GUTYD C ITOMO-
b0 MHTErpaia; MPUBOJUTH MPUMEPbl MATEMATHUYECKOTO MOCTUPOBAHUS C TIOMOIIBIO TU(D-
(depeHInaTbHBIX YPABHCHHIA,

[TPyl1

YMEHHME ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbBIE KOMIUIEKCHBIE YnCIa,
MOJYyJIb U apryMEHT KOMIUIEKCHOTO YucIia, (popMa 3amucu KOMILIEKCHBIX YHcen (TeoMeTpuye-
CKasi, TPUTOHOMETpHYECKas U anredpandeckas); yMeTb POU3BOAUTH apUPMETHUECKUE ICHCT-
BUS ¢ KOMIUIEKCHBIMU YHCJIAMM; IPUBOJAUTH IIPUMEPBI UCIIOJIb30BAHNS KOMIUIEKCHBIX YHCE,

IPy12

yMeHHUE CBOOOJHO ONEpUPOBATh HMOHATHAMHM: CpelHee apu(pMeTHuecKoe, Meanana, Haubob-
uiee ¥ HauMEHbLIee 3HAYCHMs, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKIOHEHWE Ul OIUCAHUs
YHUCJIOBBIX JAaHHBIX; YMEHUE UCCIEN0BATh CTATUCTUYCCKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHU-
eM rpauyecKux METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'papUuUeCKd HCCIel0BaTb COBMECTHBIE
HaOJI0IEHUS C TOMOIIBIO JJMarpaMM pacCeUBaHUs U JMHEHHOU perpeccuu;

[1Py13

YMEHHUE HaXOJHUThb BEPOSITHOCTH COOBITUI C UCIOJIb30BaHUEM I'paUueCKUX METOJOB; MIPUMeE-
HATH 7151 pelIeHus 3aad GopMyJIbl CI0XKEHUS U YMHOXKEHUSI BEPOSTHOCTEH, (hopMyTy MOTHON
BepOSATHOCTH, (popmyny bepHymm, koMOnHAaTOpHBIE (DaKThl M (OPMYIIBI; OIICHUBATH BEPOSIT-
HOCTU pEaJIbHbIX COOBITHIl; yMEHUE ONEPUPOBATH MOHATUSAMU: CilydaliHas BEJIMYMHA, pacipe-
JICJICHUE BEPOSATHOCTEM, MaTEMAaTHYECKOE OKUJAHUE, TUCIIEPCUS U CTaHJAPTHOE OTKIOHECHHE
CIIy4aiiHOM BEJIMYMHBI, QYHKIIUU PACIPEAEICHUS U MIJIOTHOCTH PAaBHOMEPHOIO, MOKA3aTENbHO-
o U HOPMAJIbHOI'O PacIpeielIeHU; YMEHUE UCII0JIb30BaTh CBOMCTBA U3YYCHHBIX paclpenene-
HUM A7 peleHus 3ajay; 3HAKOMCTBO C MOHSATHAMM: 3aKOH OOJIBIIMX YHCEN, METO/AbI BbIOO-
POYHBIX HCCIIEIOBAHUI; YMEHNE MPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCET B
HPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

TPy14

yMEHHUe CBOOOHO ONEepHPOBATh MOHATUAMU: TOUKA, MPsIMast, IIIOCKOCTh, IPOCTPAHCTBO, OTpe-
30K, JIy4, IJIOCKUM YroJI, ABYI'PAaHHBIA YIroJI, TPEXI'PAHHBIA Yroj, NEpeceKaroluecs, napa-
JIENbHBIE U CKPELIMBAIOIINECS IPSMBIC, MAPAUICIBHOCTD U NMEPIEHAUKYISAPHOCTD MPSAMBIX U
IIJIOCKOCTEM, YroJl MEXAY IMPSMBIMH, YTOJI MEKIY NPSAMOU MU INIOCKOCTBIO, YTOJ MEXIY IIOC-
KOCTSIMU; YMEHHE HCIOJIb30BaTh MPU PEHICHUU 33Jay U3yyeHHbIe (aKThl U TEOPEMBbI IUIaHU-
METpPUU; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHUE ONEepHUpOBAThH
MOHATUSMH: MHOIOTPaHHUK, C€YEHHME MHOIOTPAaHHUKA, IIPaBUJIBHBIM MHOIOTPaHHUK, IIPU3MA,
nupamuaa, GuUrypa U MOBEpPXHOCTh BpallleHHs, IWIMHIP, KOHYC, map, cdepa, pa3BepTKa Io-
BEPXHOCTH, CEUECHHs KOHYCa U LIWJIMH]PA, [TapaJUIeIIbHbIE OCU UM OCHOBAaHHUIO, CEYCHUE 11apa,
IUIOCKOCTB, Kacaroulascs cdepsl, UIUHAPa, KOHyCa; YMEHUE CTPOUTh CEUEHUE MHOTOTPAHHHU-
Ka, 1300pakaTb MHOTOI'PaHHHUKH, (PUTYpPBI ¥ TOBEPXHOCTHU BPALICHUS, X CEYCHUS, B TOM YHCIIE
C IOMOMUIBIO ANEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSAThH CBOIICTBA reoMeTpuyeckux (Guryp, ca-
MOCTOSITENIBHO (OPMYJIMPOBATh OMPEIENIEHNs U3ydaeMbIX (UTyp, BBIIBUTATh THUIIOTE3B O
CBOMCTBax M MPU3HAKAX T€OMETPUUYECKUX (UTYpP, 0OOCHOBBIBATH MIIM OMPOBEPraTh UX; YMEHHUE
MPOBOAMTH KiIacCU(PUKAINIO UTYp MO pa3TUYHbIM MIPU3HAKaM, BBIOJIHATH HEOOXOAUMBIE J0-
IIOJIHUTEIILHBIE TIOCTPOCHUS;

TPy15

yMeHHE CBOOOJIHO ONEepUpPOBATh MOHATHAMU: IOl QUTYphl, 00beM (UTYpbI, BEIUUYHUHA YT-
Ja, pacCTOSIHUE OT TOYKHM /10 IUIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSTHUE MEXKAY
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IUIOCKOCTSIMU, TIOIIAb CEPHI, MIIOMIAIb TOBEPXHOCTH MUPAMUIBL, IPU3MBI, KOHYCA, [IHJINHI-
pa, 06beM Kyba, IpSIMOYTOJIBHOTO HapallyieNenuIea, MMpaMuIbl, IPU3MbI, HIUIHHIPA, KOHYCa,
1apa; yMeHHUEe HaXOUTh OTHOILIEHHE 00BEeMOB OAOOHBIX (QUTYD;

[1Pyl6

yMeHME CBOOOJHO ONEPUPOBATh MOHITUSMU: ABM)KEHUE, NTAPAIJICIIbHBIN [IEPEHOC, CUMMETPHUS
Ha TUIOCKOCTH M B TPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHKE MM0A00Us, MOJO0HBIE (UTYPHI;
YMEHHUE paclio3HaBaTh PaBHBIC U MOAOOHBIE (DUTYpPHI, B TOM YUCIE B MPUPOJIE, UCKYCCTBE, ap-
XUTEKTYpE; YMEHUE HCII0JIb30BATh N'€OMETPUUECKHE OTHOILIEHUS, HAXOAUTh I€OMETPUUYECKUE
BEJIMYMHBI (AJIMHA, YTOJl, IUIOLAAb, 00bEM) IIPU pEIIeHUH 3aJad U3 JPYrux y4eOHbIX IpeaMme-
TOB U U3 pPEaJIbHOM JKU3HH;

IPy17

yMeHue CBOOOHO ONEepUPOBATh MOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPANUHAT, BEKTOP, KO-
OpAMHATBl TOYKU, KOOPIMHATHI BEKTOpPAa, CyMMa BEKTOPOB, IIPOM3BEACHUE BEKTOpa Ha YUCIIO,
pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaISIpPHOE IPOM3BEAECHUE, BEKTOPHOE NMPOU3BEIEHHE, Yol
MEX]y BEKTOpaMH; YMEHHME UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIA METOX JJIs PELIeHUs
FeOMETPUUECKUX 3aJ[ad U 3a7ay APYrux y4eOHbIX IPEeIMETOB; ONEPUPOBATh IMOHATHUSAMU: MaT-
puna 2x2 u 3x3, onpeaennTenb MaTpULIbl, TEOMETPUUECKHUI CMBICIT OTIPEAEINTENS;

TIPy18

YMEHHME MOJEIUPOBATh PEaIbHbIE CUTyallMM Ha SI3bIKE MaTEMAaTUKH; COCTAaBIISITh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBUIO 3aJla4yM, UCCIIEI0BATh MOCTPOEHHBIE MO-
JIeId C MCIIONb30BaHUEM ammnapara aireOpbl, WHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yNbTar;
CTPOUTh MAaTEMaTUYECKHE MOJIEIH C MOMOIIBIO F€OMETPUUECKUX MOHATUN U BEIUYUH, pEelIaTh
CBSI3aHHBIE C HUMHU NPAKTHUECKUE 33/1a4H; COCTABIATH BEPOSITHOCTHYIO MOJIENIb U UHTEPIPETHU-
pOBaTh MOJYYEHHBIM pe3ysbTaT; pelarh MPUKIaJHbIEe 33/a4d CPEACTBAMU MaTeMaTH4eCKOro
aHajin3a, B TOM YHCJIe COLMaIbHO-3KOHOMUYECKOT0 M (PU3MYECKOTr0 XapaKTepa;

TPy19

yYMEHHUE BBIOMpATh MOJAXOAALIMM METOA Il pelIeHus 3a/1a4M; MOHUMaHHe 3HaYUMOCTH MaTe-
MaTUKH B U3YYEHHUH MPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHH; YMEHUE paclo3Ha-
BaTh IIPOSBIICHUE 3aKOHOB MAaT€MATUKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IPUMEPBI MaTEMaTH-
YECKUX OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATLIIMHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BHIbI Y4eOHOH padoThl

Bun yaeOHOM paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPOorpaMMbl y4eOHOW AUCHUTUINHBI

252

B T.4. B )OpMe MPAKTHUECKOM MOATOTOBKHI

He npeoycmompeno

BT. Y.:

TEOpeTUIecKoe 00yueHue

116

IMPAKTUYCCKUE 3aHATUSA

118

1abopaTOpPHBIE 3aHITHUS

He npedycmompeno

camocTosTeNbHas padoTa

He npedycmompeno

IMPOMEIKYTOYHAA aTTCCTAlUA

18

[IpomexyTounas aTrectanus ougpepenyuposanuviii 3auem 1 cemecmp

Ixzamen 2 cemecmp
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0beMm, akan. 4/
B TOM 4YHCJIE B

HaumenoBanme pa3- | Coaepxxanue y4eOHOro MaTepuaja u (pOpMbI OPraHM3al UM AeATeJIbHOCTH (bopMe npaKTH- Kon IIK, Ko ITP, JIP, MP
J1eJIOB U TeM odyuyarouuxcs . OK
YecKoM MoAro-
TOBKH, aKaJ 4
1 2 3 4 5
Bgenenune. BxogHoi KOHTPOJIb 2 IIpy5
Paznen 1 Aaredpa 68
Tema 1.1 Pazutue JunakTuyeckue eTMHHIBI, COEpIKaHne 20
MOHATHUSA O YHCIIE Henbie u paunonanbHbie yncia. JelicTBuTenbHbie yncia. [IpubnmkeHHbIe BbI- 10 OK 01 I1P62, I1P63, [1P66
yucnenus. KommiekcHole yncna. PanyoHaabHble YpaBHEHUSI U HEPaBEHCTBA. [1PyS5, ITPy7, ITPy11,
PaBHOCHIIBHOCTD ypaBHEHMH, HEpaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBI UX pe- MP10
mieHus (pa3fioKeHHe Ha MHOKHTENH, BBEICHHE HOBBIX HEU3BECTHBIX, MOJCTA- 30 01.05;
HOBKa, rpaduueckuii Mmeton). MeTo1 HHTEpPBaJIOB.
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
[opsinok apupMeTHUECKUX NSHCTBHIA B YHCIOBOM M OYKBEHHOM BBIPAKCHHUSX.
ApudmeTnyeckue ASHCTBUS C PallMOHATBHBIMU YUCIIAMH.
3agauy Ha IPOLEHTHL.
VYpasuenusa. OCHOBHBIE TPUEMBI UX peIIeHHUs (pa3IoXKeHHe Ha MHOXKHUTEH,
BBEJICHHE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, rpadU4ecKuii METOJ).
B TOM unciie npakTHYeCKHX 3aHATHH 10
[Ipaktuueckoe 3ansatue Nel. Apudmernueckre AeHCTBUS Hall PALMOHAIBHBIMU 10 [1P62, I1P63, 11P66
1 KOMILIEKCHBIMU YHCJIaMU [1PyS5, ITPy7, I1Pyl1,
[paktudeckoe 3anstue Ne2. ToxaecTBeHHBIE TPEOOPa30BaHKS PAIIMOHATBHBIX MP10
BBIPAKECHUI. Y0 01.02; Y0 01.03
[IpakTnueckoe 3ansaTue Ne3. Pemenue paiioHaIbHBIX YpaBHEHHN
[IpakTiueckoe 3anstue Ned. Pemenue cuctem paroHaIBHBIX YpaBHEHHH
[TpakTnueckoe 3ansaTue NeS. Pemenue panoHaJIbHBIX HEPABEHCTB
Tema 1.2 ®@yukiuu u | JuIakTuuecKue eIUHULBI, COACpHKAHUE 12
rpaduku Oynkauu. O0nacTb onpeneseHusl 1 MHOXKECTBO 3HaUeHHH; rpaduk (QyHKLINH, 8 OK 01 [1P64, I1P65, Ipy8,

nocrpoeHre rpaduKoB QYHKIHHA, 3aJaHHBIX Pa3InYHbIMU criocobamu. CBOU-
ctBa QyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHUYEHHOCTD, IIe-
puoanyHocTh. [IpoMexyTkn Bo3pacTaHus W yObIBaHMS, HauOoiblIiee W Hau-
MeHbIllee 3HAYeHHs, TOYKH OKcTpemyMa. ['paduyeckas wuHTEpHpeTamnys.
Apudmernyeckue onepanuu Haj QyHKIusIMHA. CokHass GyHKIUS (KOMIIO3H-
uusi). [lonstue o nempepsiBHOCTH QyHKIMH. OOpatHbie (pyHkumuu. OOnacth
orpejieNieHnss U o0JjacTh 3Ha4YeHuil oOpartHoW QyHkimu. ['padux obparHoi

JIP23, JIP26, MP17
30 01.05;




(GyHKINY.

B ToM 4mclie npakTUYeCKUX 3aHATUM

[IpakTiaeckoe 3ansTre Ne6. MccrmemoBanme ¢ynkumid. CBoiicTBa ITHWHEIHOMH,
KBapaTUYHON, KYCOYHO-THHEHHON U APOOHO-TUHEHHON QYHKIINHA
[IpaxTudaeckoe 3anstre Ne7. [loctpoenne u ureHue rpaduKkoB QYHKIAN

I1P64, T1P6S5, Tpy8,
JIP23 , JIP26, MP17
Y0 01.02; Yo 01.03

Tema 1.3 Kopnu, cte-
TICHU | JIOTapU(MBI

I[I/IHaKTI/I‘lCCKI/Ie CAWHUIIBI, COACPIKAHUC

36

Kopuu u crenenu. Kopuu HaTypaidbHOM CTENEHW M3 4YUCIa M UX CBOMCTBA.
CreneHu ¢ palMOHAIbHBIMU [TOKA3aTeNIMU, UX CBOMCTBA. CTENEHH C IEUCTBU-
TEIbHBIMU MOKa3aTeqsiMU. CBOICTBA CTENMEHU C NEUCTBUTEIBHBIM IOKa3aTe-
nem. Jlorapudm. Jlorapudm uucina. OCHOBHOE JIOrapu(pPMHUECKOE TOXKIECTRO.
Hecatuunble W HaTypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ jgorapudma-
mu. [lepexon k HOBoMy ocHoBaHHIO. [IpeoOpa3oBanne anredpandecKux BbIpa-
xeHuil. [IpeoOpazoBaHne palMOHAIBHBIX, HPPAIIMOHATBHBIX, CTEIICHHBIX, MO-
Ka3aTeNbHBIX W JorapuMUUecKkux BblpakeHuid. [lokazaTenbHast u sorapud-
mudeckas pyHknuu. OnpeneneHus GyHKIHNA, X cBoiicTBa u rpaduku. [Ipeod-
pazoBaHus rpadukoB. llapamnenbHBI MEPEeHOC, CUMMETPHUS OTHOCHUTEIIBHO
ocel KoOpAauHaT, U CUMMCTPUA OTHOCUTCIIbHO Hadajla KOOpAWUHAT, CUMMETPUS
OTHOCHTEIFHO TIPSIMOM, pacTsHKEHHE W CIKaTHE BIIONb ocel koopauHat. [Toka-
3areibHble U JorapudmMudeckue ypaBHeHUs. OCHOBHBIC TIPHEMBI HX PEIICHUS
(pa3HO)KeHI/Ie Ha MHOXHTCIIM, BBCIACHHEC HOBBIX HCHU3BCCTHBIX, IIOJCTAaHOBKA,
rpaduyeckuiit Mmeton). [TokazarenbHbie U gorapudpmMudeckue HepaBeHcTBa. Oc-
HOBHBIE IPUEMBI UX PEIICHHSL.

Ilpogpeccuonanvrno-opuenmuposannoe cooeprycanue. Beruvucienue 3Ha4eHUI
BBIPQXEHUH C KOPHSMH, CTETIEHSIMH U JIOTaprUpMaMu.

16

B TOM unciie npakTHYECKUX 3aHATUNA

20

[IpakTnueckoe 3ansaTue Ne§. Pemenne nppamoHanbHbIX ypaBHEHUM
[IpakTiueckoe 3ansatre Ne9. [IpeobpazoBaHus BBIPAKEHHA, COAEPKAIINX CTe-
TIEHU U PaIuKaJbl

[IpakTnueckoe 3ansatue Nel(. Pemenne nokasarenbHbIX ypaBHEHUI
[IpakTnueckoe 3ansatue Nell. Perenne nokasarenbHbIX HEPABEHCTB
[Tpaxtrueckoe 3amsitrie Nel2. PemieHne mokas3aTelbHBIX YpaBHEHUN W Hepa-

20

OK 01

I1P62, T1PG3, T1P6S5,
[1Py6, 11Py7,
[1Py8, JIP23, JIP26,
MP8 MP10, MP13,
MP17
30 01.05;

T1P62, T1P63,ITP65,
T1Py6, TIPy7,
T1Py8, JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
Y0 01.02; Yo 01.03
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BEHCTB
[Ipaxtrueckoe 3anstue Nel3. Haxoxnaenue 3HadeHHH Jiorapudma Mo mpoms-
BOJIBHOMY OCHOBaHHMIO. llepexos oT omHOTr0 OCHOBaHUS K Apyromy. Beramcie-
HUE U cpaBHeHHE jorapupmoB. JlorapupmMupoBaHue U MOTCHIUPOBAHUC BHI-
paxxeHui

[Ipaxktnueckoe 3amsarue Nel4. Iloctpoenme rpaduKoOB JOTAPHPMUICCKUAX
GyHKIHH.

[IpakTudeckoe 3ansatue NelS. Perenue torapupMudecKux ypaBHEHUH
[Ipaxtrueckoe 3ansaTue Nel6. Pemenne morapuMuIecKuX HEPaBEHCTB
[IpakTuueckoe 3austre Nel7. Pemienue torapudMuUUecKuX ypaBHEHUH U Hepa-
BCHCTB.

Pa3jnen 2 OcHOBBI TPUTOHOMETPHUU

30

Tema 2.1 OcHOBHBIE
IMOHATUA TPUT'OHO-
MeTpuu. [Ipeobpazo-
BaHUsI TPUTOHOMET-
PUUYECKHX BBIPAKCHUI

JunakTryeckue eTuHUIBI, COepIKaHne

18

OcHoBHbIe noHATHA. Panuannas Mepa yrna. Bpamatensnoe nqsuxenue. Cunyc,
KOCHUHYC, TAHTCHC U KOTAaHI'€HC 4YHCJIa. OcHOBHEBIE TPUTOHOMETPHUYCCKHUE TOXK-
nectBa. @opmynsl npuseneHus. Oopmyibl cinoxeHus. PopMmysbl yIBOCHUS.
@opmyrsl TOTOBHHHOTO yria. [IpeoOpa3oBaHus MPOCTEUITUX TPUTOHOMETPH-
YecKHux BeIpakeHUH. [IpeoOpazoBanne CyMMBbl TPUTOHOMETPHUYECKHUX (HYHKIIUH
B IIPOU3BEJICHHUE U IIPOU3BENCHUS B CyMMYy. BrIpaxxeHue TPUrOHOMETPUYECKUX
(GyHKUMI dYepe3 TaHTEHC IOJOBHHHOTO apryMEeHTa. |pPHUIOHOMETPHUYECKHUE
¢ynkunu. CoiicTBa 1 rpaduku cWHyca, KOCHHYca, TAaHT€HCa M KOTAaHTEHCA.
[IpeobpazoBanus rpadukon. [lapamienbHbli IEPEHOC, PACTSHKCHUE U CIKATHE
BJIOJIb OCEH KOOPJIMHAT.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue. OTnpenencHus W 3HaA-
YeHHWsS] TPUTOHOMETPUYECKHX (YHKIHMHA. BBIUNCIEHUS C MOMOIIBIO TaOIHII
Bpanuca.

B ToM uncie IMPAKTUYICCKUX 3aHITUH

10

IIpakTnueckoe 3ansTre Ne 18. PagnaHHBI METO U3MEPEHUS YTIIOB BpalllCHHS
U CBSI3b C rpajgycHoil mepoi. HaxoxJieHue 3HaYeHUH TPUTOHOMETPUUYECKHUX
dhyHKIHIA

[Ipaktuueckoe 3anarue Ne 19. IIpeoOpa3zoBaHusi TPUrOHOMETPHUYECKHUX BBIPA-
»eHu. OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA

[IpakTiueckoe 3austue Ne 20. IIpeoOpa3oBaHusl TPUTOHOMETPHUUECKHUX BhIpa-
xeHU. DOpMyIBI CIIOKEHUs, yABOeHUs. POpMyIIbl TPUBEIECHUS
[Ipaktuueckoe 3anartue Ne 21. [Ipeobpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPA-

10

OK 01

[1P65, I1Py6, ITPyS,

JIP23, JIP26, MPS ,

MP10, MP13, MP17
30 01.05;

TIP65, [IPy6, I1PyS,
JIP23, JIP26, MP8
,MP10, MP13, MP17
Y0 01.02; Yo 01.03
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xenuit. [IpeoOpa3oBaHre CyMMBbI TPUTOHOMETPHUYECKUX (PYHKIUU B TPOH3BE-
JeHHe, MpeoOpa3oBaHWEe TMPOU3BEACHUS TPUTOHOMETPHUCCKUX (DYHKIMHA B
CyMMY

[TpakTuueckoe 3ansarue Ne 22. TloctpoeHue rpadMKkoB TPUTOHOMETPHUECKUX
(hYHKIHI ¢ MCTIOIH30BAHUEM T€OMETPUIECKHUX IPEo0pa3oBaHuil

Tema 2.2 Tpurono- | JImmakTudeckue eIUHAIIBI, COACPKAHUE 12
METpUYECKUE ypaBHe- | TpHUroHOMETpUYecKre YpaBHEHHS W HepaBeHCTBa. lIpocrelimiie TpuroHoMer- 6 OK 01 [1P63, I1Py7, I1Py8,
HUSI U HEPABEHCTBA pudeckue ypaBHeHMA. TpuroHoMmerpuyeckue ypaBHeHHs. OCHOBHBIE MPHEMBI JIP23, JIP26, MP8
uxX pemeHus (pa3oKeHHWE Ha MHOKUTEJH, BBEJCHHE HOBBIX HEHM3BECTHBIX). ,MP10, MP13, MP17
[Ipocreifme TpuroHOMEeTpHUYeCKHe HepaBeHCTBAa. OOpaTHBIE TPUTOHOMETPH- 30 01.05
yeckre QYHKIUH. APKCHHYC, apKKOCHHYC, apKTaHTEHC.
B TOM 4ncIIe MPaKTUYECKUX 3aHATUN 6
[Ipaktuueckoe 3anarue Ne23. [IpocTeiiirie TPUrOHOMETPUIECKUE YPABHEHHUS [1P63, I1Py7, I1PyS,
Y HEpaBEHCTBA JIP23, JIP26, MP§
[IpaxTnueckoe 3ansatue Ne24. TpuroHoMeTpruecKre YpaBHEHHU U METOABI UX ,MP10, MP13, MP17
pelieHus Y0 01.02; Yo 01.03
[Ipaktnueckoe 3anarue Ne25. TpuroHoMeTprUUECKUE YPABHEHUS
Paznen 3 Hayasia MaTeMaTH4YeCKOro aHaJM3a 64
Tema 3.1 Ilpousson- JlunakTuyeckue eUHUIIBI, COIePIKaHne 36
Has QYHKIMHU U € ITocnemosarensHocTr. CIoCOOBI 3aaHus M CBOMCTBA YHCIOBLIX II0CIIEIOBA- 20 OK 01 [1P64, I1P614, I1PyS8,
MIPUMEHEHUE tenpHOCTEH. IloHATHE O Mpenene mocnenoBaTenbHOCTH. CylIECTBOBaHUE Ipe- [1Py9, I1Py10;
JieJla MOHOTOHHOM OTpaHMYEHHOM MocienoBareabHOCTH. CyMMHpOBaHHUE IO- [1Py18, ITPy19
cleoBaTeIbHOCTEH. beckoHeuHo yObIBaroIIas reoMeTpruiecKasi MPOrpeccus u JIP26, MP8 ,MP10,
ee cymma. [IpousBonnas. [loHsTre 0 PON3BOIHON (DYHKINH, €€ TeoMeTpude- MP12, MP17, MP 18
CKUIl 1 (U3MYECKUI CMBICI. YpaBHEHHE KacaTelIbHOW K IpauKy (QyHKIHH. 30 01.05;
[IponsBogHbIE CYyMMBI, Pa3HOCTH, MpPOU3BEIEHMs, 4acTHOro. IIpom3BoaHbIe
OCHOBHBIX dJIEMEHTapHBIX QyHKIMHA. [[puMeHeHne mpon3BOIHON K HCCIIE0Ba-
HUIO QYHKIWH U mocTpoeHuto rpadukos. [IponsBogHbie 00paTHON QYHKIINH U
KoMno3uu QyHKIuA. [IpuMepbl UCTIONB30BaHUs IPOU3BOJHOMN ISl HAXOXK-
JICHUs] HAWITYYIIEeTro pelleHus B MpodecCHOHaNbHBIX 3a7a4ax. Bropas mpous-
BOJIHAs, €e TeoMeTpHUYecKHid M (u3nueckuii cMbica. HaxoxaeHue cKopocTH
JUIs TIpoliecca, 3a1aHHOro popMysioi u rpaduKoM.
B TOM 4ncIle MpaKTUYECKUX 3aHATUI 16
[Ipaktrueckoe 3amstre Ne26. UmcioBas IMOCIeIOBAaTEIHHOCTD, CIIOCOOBI ee 16 [1P64, 11P614, T1PyS,

3aJlaHus, BBIYKMCICHHS YIEHOB IocienoBaTenpHOCTH. [Ipeaen nmociuenoBaTens-
Hoctu. Haxoxaenue npeaenoB GyHKIUHA

[1Py9, I1Py10;
[1Py18, ITPy19
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[Ipaktuueckoe 3anarue Ne27. HaxoxaeHue Npou3BOAHBIX 110 ONPEACICHUIO
[Ipaktiaeckoe 3ansaTue Ne28. IlpaBuma u dopmynsl auddepeHInpoBaHus,
TabNIrIa TPON3BOIHBIX dJIEMEHTAPHBIX (PYHKITHI

[IpakTuueckoe 3ansatue Ne29. BeraucieHne NpoOU3BOIHBIX CIIOKHBIX ()yHKITHMA
[Ipaxtrueckoe 3ansaTue Ne30. ['eomeTprdeckre MPHIIOKEHUS TIPOU3BOTHOM
[IpakTiaeckoe 3anstre Ne31. Ob6mias cxema rcciaenoBaHust (pyHKITUH
[IpakTuueckoe 3anstue Ne32. MccnemoBanue (yHKIHMIA C TOMOIIBIO TPOU3-
BOJIHOH ¥ MMOCTPOCHUE rpadrKoB

[Ipaxtrueckoe 3ansTue Ne33. HaxokmeHne HaWOOJNBINETO W HAWNMEHBIIETO
3HAYCHUS U SKCTPEMaIbHBIX 3HAUYeHUH (QyHKIMH. HaxoxkaeHne onTuMaibHOTO
pe3ysibTaTa B 3a/1a4ax NpoQecCuOHATLHOM HAPABICHHOCTH.

JIP26, MP8 ,MP10,
MP12, MP17, MP 18
Y0 01.02; Yo 01.03

Tema 3.2 Unterpan u | JAugakTuuecKue eIUHULBL, COACPHKAHUE 28 OK 01

€ro IprUMEHEeHHe [lepBoobpaznas u uHTerpan. llpuMeHeHre onpeneneHHoro nHTerpaia s Ha- 14 [1P64, 11P614,
XOXKJEHUsl IUIOIAAM KpUBOJMHEHHON Tpaneuuu. @Popmyna HeroToHa- [1Py10; ITPy18,
Jleiionuna. [IpuMepsl mpUMeHEHUs] HHTETpajla B 3aja4ax NpodeccHoHamTbsHON I1Py19
HaIpaBJICHHOCTH. JIP26, MP8 MP10,

MP12, MP17, MP 18
30 01.05;

B ToM umcIie npakTHYecKnX 3aHsATHI 14
[Ipaktuueckoe 3anstue Ne34. Muterpan u nmepBooOpasHas. Haxoxnenue He- 14 [1P64, I1P614,
ONPEJEIICHHBIX UHTETPAJIOB IIPY IIOMOILHA CBOMCTB MHTETPAJIOB [1Py10; ITPy18,
[IpakTnueckoe 3ansatue Ne35. IHTerpupoBaHne METOAOM 3aMEHBI IEPEMEHHON [TPy19
[IpakTnueckoe 3ansatue Ne36. IHTerpupoBanne pa3nu4HbIMA METOJaMHU JIP26, MP8 MP10,
[MpakTuueckoe 3anstue Ne37. Teopema HbroTona-JleliOHuna. Brruucienue MP12, MP17, MP 18
OTIpeIeTICHHBIX HHTETPaIOB Y0 01.02; Yo 01.03
[Ipaktuueckoe 3anarue Ne38. BriunciaeHue onpeaeneHHbIX HHTErpajIoB METO-
JIOM 3aMEHBbI IEPEMEHHOMN
[pakTuueckoe 3ansrue Ne39. BeruncieHnue miomaaei Gpuryp u o00beMoB Tell
[TpakTnueckoe 3ansaTue Ne4(. dusndeckrue NpUI0KEHHS HHTErPaJIOB

Pasnea 4 I'eomerpust 54

Tema 4.1 Koopawna- | JIumakTudeckue eIUHUIIBI, COACPKAHUE 8 OK 01

TBI U BEKTOPbI [IpsimoyronpHas (mexapToBa) cucTeMa KOOpPAWHAT B mpocTpaHcTBe. Dopmyna 4 [1P613, ITPy17, MP10

PacCTOSIHUS MEXKIY IBYMS TOUKaMHU. Y paBHEHUS cepbl, INIOCKOCTH U TPSMOH.
BexTopsl. Moayns Bekropa. PaBeHCTBO BekTOpOB. ClI0)KEHHE BEKTOPOB. Y M-
HOKCHHME BEKTOpa Ha 4ucio. PasjokeHue BEKTOpa IO HAIpaBJICHUSIM. YTOJ

30 01.05;
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MEXIy AByMs BekTopamu. [Ipoekuust BekTopa Ha ocb. KoopauHatsl BekTOpa.
CkansipHOE TIpOM3BEIEHHE BEKTOPOB. Vcmomb30BaHMe KOOPAWHAT U BEKTOPOB
MIPH PEIICHNN MaTeMaTHYECKUX W MTPUKIIATHBIX 3a/1a9

Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
Onepaunu ¢ Bektopamu. KoopanHate! (mocTpoeHue Mo KOOPAUHATAM)

B TOM 4mclie npakTUYeCKUX 3aHATUM 4
[Ipaxtrueckoe 3ansatue Ne 41. Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa 4 [1P613, ITPy17, MP10
CHCTEMa KOOpAMHAT B IPOCTpaHCTBE. PaccTosiHME MeXly TOUKaMH ¥001.02; Yo 01.03
[Ipaktnueckoe 3anarue Ne 42. JlekapToBa cucTeMa KOOPAUHAT HA IUIOCKOCTH.
VYpaBHeHUs OpsSIMOU, OKpY>KHOCTHU. PellieHre 3a7a4 Ha paclojioKEHUE OPSIMbIX
Ha TIOCKOCTH
Tema 4.2 Ilpsimble u JunakTHyecKue eIUHUIIBI, COIePIKaHNe 20 OK 01
[LIOCKOCTH B PO~ B3anmHOe pacmonoxeHue IBYX MPSMBIX B TpocTpaHcTBe. llapamnenbHOCTH 10 [1P61, I1PGY, 11P612,
CTpaHCTBC npsaMoil u miockocT. IlapamnensHocTh miockocTed. IlepneHANKyIIpHOCTD IIPyl, ITPy14,
NPAMOU U TIOCKOCTH. [TPy15, JIP26, MPS,
IIepnenauKyIssp U HAKIOHHAS. YTOJ MEXIY NPSMOM U INIOCKOCThIO. JIByrpan- MP10;
HBIH yTOIL. 30 01.05;
VYros Mexy II0CcKoCTIMU. 1IepneHIuKyIsapHOCTh ABYX IIOCKOCTEN. I'eomer-
puuecKue mpeoOpa3oBaHusl MPOCTPAHCTBA: MapaUICIbHBIA MEPEeHOC, CUMMET-
pust oTHOcUTENbHO IUIOCKOCTH. llapamuiensHoe npoextuposanue. llmomans
OpPTOrOHaJIbHOM npoekimu. M300paskeHne NpocTpaHCTBEHHBIX QUTYP.
Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
B3aumuoe pacnosioxeHue NpsSMBIX B MTPOCTPAaHCTBE. BhIUuncieHne yrioB Mex-
Iy TIPSIMBIMH.
B TOM 4ncIle MpaKTUYECKUX 3aHATUI 10
[IpakTnueckoe 3anaTue Ne43. Pemenue 3afad Ha MapajjieIbHOCTh MPAMON U 10 I1P61, I1P6Y, 11P612,

IJIOCKOCTH
[IpakTiueckoe 3anstre Ne 44. Pemenne 3a1a4 Ha NMEPIEHANKYISIPHOCTD MPS-
MO U INIOCKOCTH

[IpakTnueckoe 3ansaTue Ne 45. Pemnienne 3a1a4 Ha IpUMEHEHHE TEOPEM O TPEX
MepIEeHIUKYIIApax

ITpaktuueckoe 3ansaTue Ne 46. Pemenue 3a1a4 Ha apajulesbHOCTh IJIOCKOCTEH

TIPy1, TIPy14,
TPy15, JIP26, MPS,
MP10,

Y0 01.02; Yo 01.03
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[IpakTnueckoe 3ansatue Ne 47. Pemenue 3a1a4 Ha ABYTpPaHHBIC YIJIbI

Tema 4.3 Muoro-
TPaHHUKHA W KPYTJbIE
Tema

I[I/IHaKTI/I‘leCKI/Ie CAVHUIIBI, COACPIKAHNEC

26

Bepmmnsbl, pebpa, rpaHu MHOTOTpaHHHKA. Pa3BepTka. MHOTrOrpaHHBIC YTIEL.
Brinykineie MHOTOrpanHuku. Teopema Oitnepa. [Ipusma. [psamas u HaknoHHas
npusMma. [IpaBunbHas npusma. [lapannenenunen. Ky6. Iupamuga. IlpaBuss-
Has nupamuna. YcedenHas nupamuna. Terpasap. Cummerpun B KyOe, B ma-
payutenenunene, B npu3Me u nupamuze. CedeHus Ky0a, IPU3MBbl U TUPAMHIBL
[IpencraBienne o MpaBUIIBHBIX MHOTOTPaHHUKAX (TeTpa’ape, Kyde, oKTaszpe,
nonexa’pe u uxkocasape). Hunuaap u konyc. YcedeHHbIN KoHyc. OCHOBaHUE,
BBICOTa, OOKOBasi IIOBEPXHOCTh, 0Opasyromas, pa3BepTka. OceBble ceUeHUs U
ceueHwus, napajuienabHble ocHoBanuto. Llap u cdepa, ux ceyenus. KacarenpHas
IJIOCKOCTh K chepe. O0beM u ero usmepenus. MuTerpanbHas Gopmyna oObe-
Ma. Popmynsl oO6bema Ky0a, MPsIMOYTOJBHOTO MapayljieienuIesia, MPU3MBI,
mwinHapa. Popmyiel o0beMa nUpaMuIbl U KoHyca. PopMyIibl IIIOMAIN H0-
BEPXHOCTEH HWIHHApA U KoHyca. DopMyIibl o0beMa Iapa v IIomagn cQepsl.
[Tomobue Ten. OTHOUICHHS TUIOMAACH MOBEPXHOCTEH W OOBEMOB MOIOOHBIX
Tell.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Haxoxenue miomaaei 1 00bEMOB MHOTOIPAHHUKOB U KPYTJIBIX TEIL.

B TOM 4ncIle MpaKTUYECKUX 3aHATUI

18

[Ipaktnueckoe 3ansTue Ned§. Permenue 3anau Ha napajuienenunen u Kyo
[IpakTnueckoe 3ansatue Ne 49. Pemenue 3ai1a4 Ha IpU3My

[IpaxTnueckoe 3anstue Ne 50. Pemenue 3ai1a4 Ha mTUpaMuay

[pakTuueckoe 3anstue Ne 51. Pemenue 3aja4 Ha BeIYMCICHHE 00BEMOB U I10-
BEpXHOCTEW MHOTOIPaHHUKOB

[Ipaktrueckoe 3aasatue Ne 52. Pemenne 3ama4 Ha MATHHAD

[IpakTiueckoe 3anstre Ne53. Pemenune 3a1a4y Ha KOHYC

[IpakTudeckoe 3ansatue Ne 54, Pemrenue 3aia4 Ha map u chepy

[IpakTuueckoe 3anstue Ne 55. Pemenue 3a7ad Ha KOMOMHAIIMM TeOMETpUYE-
CKHX TeJ

[TpakTuueckoe 3anstue Ne 56. Pemenue 3ajad Ha KOMOMHAIIMM TeOMETpHUYE-

18

OK 01

[1P610, ITP611,
[1P612, [1P614,
[1Py14, I1Py15,
[1Py16, [1Py19,
JIP26, MP§, MP10,
MP17, MP18
30 01.05;

I1P610, ITPG11,
I1P612, 1TPG 14,
[1Py14, I1Py15,
[1Py16, [1Py19,
JIP26, MP8, MP10,
MP17, MP18
¥001.02; Yo 01.03
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CKHX TCJI

Pa3nen 5 KomOnnaTopuka, CTATHCTHKA M TeOPHs BEPOATHOCTEH 10
Tema 5.1 DnemMeHTHI JlmpakTHdyeckre e AMHUIBI, COACPKaHNe 4 OK 01 I1P6S, I1Py4
KOMOWHATOPUKH B OCHOBHBIC TIOHATUSI KOMOMHATOPUKY. 3aJla4uM HA TOJCUYET YHCIa Pa3MEIICHMUIHA, 2 MP13, MP17
WHGOPMATHKE U MIepeCcTaHOBOK, coueTaHni. Pemenue 3amad Ha nepebop BapuanToB. @opmyna 30 01.05;
nporpaMmMupoBaHun | 6mHoMa HetoroHa. CBolicTBa OMHOMUHAIBHBIX KO3 QuImeHToB. TpeyronpHuK
[Tackansa
B TOM unclie npakTHYECKUX 3aHATUN 2
2 I1P6S, 11Py4
[IpakTuueckoe 3anstue Ne57. PeneHne KoMOMHATOPHBIX 3aaa4. Pa3memenus, MP13, MP17
Y0 01.02; Yo 01.03
COUYETaHHS U TIEPECTAHOBKH .
;
Tema 5.2 DnemenTsl | JIMJAKTHYECKHE €IUHULBI, COACPHKAHUE 6
TEOPUH BEPOSITHO- CoObITHE, BEpOSITHOCTD COOBITHSI, CJIOKEHHE H YMHOXKEHHE BeposTHOCTeH. [1o- 4 OK 01 [1P67, I1P68, T1Py12,
CTE€W ¥ MaTeMaTu4e- | HATHE O HE3aBUCHMOCTU COOBITHIL. J/IMCKpeTHas cilydaifHas BEIWYMHA, 3aKOH [1Py13, I[1Py18,
CKOH CTaTUCTUKU ee pacrpeneneHus. UUCIoBble XapaKTEPUCTUKU JUCKPETHOU CIly4ailHOW Belu- JIP26, MP13, MP17,
yuHbl. [loHATHE 0 3aKoHEe OoMbIMX uncen. [IpencrasieHue qaHHBIX (TaOIUIIbI, 30 01.05;
JarpaMMel, TpauKy), TeHepaibHas COBOKYITHOCTh, BRIOOpKa, cpeiHee apud-
MeTu4eckoe, Meauana. [loHsaTre o0 3a7jauax MaTeMaTHYECKOW CTATHCTHKH.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue BeposTHOCTD B 3a/1a4ax
TEXHOJIOTHYECKOT0 MPpoduIIs
B Tom umcie npakTHYecKux 3aHATHIA 2
[Ipaktuueckoe 3amstue No58. Kiaccumdeckoe ompeseieHne BEpOSTHOCTH, 2 [1P67, ITP68, I1Py12,
CBOICTBa BEPOSATHOCTEN, TEOpEMA O CYMME BEPOSITHOCTEN. BeposATHOCTh B 3a- [TPy13, ITPy18,
Javax TeXHOJIOTHYECKOTO MPOdHIIs. JIP26, MP13, MP17,
Y0 01.02; Yo 01.03
Pa3nen 6. OCHOBBI IMCKPETHOI MaTeMAaTHKH 6
Tema 6.1 OcHOBEI JupakTuyeckue eAUHUIIBL, COAEPKaHNe 2 OK 01 [Ipy2, IIpy3, MP17,
TEOPHH MHOYXECTB MuosxkectBa. CriocoObl 3aqanuss MHOKeCTB. Omepaiud Hajl MHOKECTBAMH. MP18, JIP26
Juarpammver Bena 30 01.05;
B Tom umcIie npakTHYecKuX 3aHATHIA 2
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[MpakTudeckoe 3anartue Ne 59. CriocoObI 3amaHust MHOXKeCTB. Onepanun Haj
MHOKECTBAMU

[py2, MP17,
Y0 01.02; Yo 01.03

Tema 6.2 OcHOBBI JvnakTuueckue eIMHULBL, COAEpKaHUE 2 OK 01 [Ipy2, Ilpy3, MP17,

Teopuu rpadoB [lonstne rpada. CrnocoObl 3amanusi. Bumgel rpadgoB. Marpuia CMEXHOCTH. OK 02 MP18, JIP26
Marpuiia HTHIHAEHTHOCTH. MapIipyT, UK, IyTh B Tpade 30 01.05;

[IpoMexyTouHas arrecTanys 18

Bcero: 252
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4 YCJOBHUA PEAJIM3AIIAU YYEBHOM JTACIIUTLIAHBI

4.1 MarepuaJIbHO-TeXHHYeCKOe obecrneyeHue
JUis peanu3anuy nporpaMmbl yueOHOH AUCHUILIMHBI IPELyCMOTPEHBI CIEIYIOLINE ClIeLH-
AJIbHBIC IIOMCIICHUA U OCHAIIICHHUC:

Tun U1 HAUMEHOBaHH e CrienuaJIbHO-

OcHallleHHe ClenuaJLHOr0 MoMeIeH s
ro MoMenieHus

kaObuHeT MareMaTHuecKuX TUCHUILIMH | MyJIbTUMEIUIHBIC CPEJCTBAa XpaHEHUs, Mepeladd U
npeICTaBICHUS HH(DOPMALIUH.

Y4eObHO-MeTOAMYECKasT JIOKYMEHTalUs, JAWJIaKTHYe-
CKHE CPEACTBA.

Pabouee MecTO MpemomaBaTeNis: MEPCOHATBHBIA KOMITHIO-
Tep, paboure mMecta oOydarommxcs, J0cka yueOHas, y4ueo-
Hast MeOelb;

Moienu reOMeTpHUYECKHX TN, CIIPABOYHBIC TAOIHUIBI U
(bopmybr,

IepcoHaNbHBIE KOMITBIOTEPHI

[TomereHue 17151 CAMOCTOSITETTLHOM [Tepconanbubie KoMnbIOTEPHI ¢ TakeToM MS Office,

paboThI 00yJarommMXCs BbIX0ZI0M B IHTEpHET U € JOCTYNIOM B AJIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHU-
TeTa

4.2 Y4eOHO-MeTOAUYECKOe H HHPOPMAIIMOHHOE ofecneyeHHe peau3alu Nporpam-
MBI

OcHOBHbIE HCTOYHHKH:

1. Anumos, III.A. Martemartuka: aiaredpa 1 Hayajla MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa m Havasna Maremaruueckoro ananuza 10-11 kimaccel (0a30BbI U yrayOJeHHBIN ypo-
BeHb) : yueOnuk / IIILA. Anumos, M.B. TkaueBa, H.E. ®enopoBa [u np.]. - 7-e uza. - Mocksa :
[Tpocsemienwne, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT : HeMMOCPEACTBCHHBIH

2. AranacsH, JI.C. Maremaruka: anreOpa ¥ HayajJla MaTeMaTH4YECKOIO aHAJIN3a, FeOMeT-
pust. l'eomerpus. 10-11 xiaccs! (0a30BbIi 1 yriyOneHHbINH ypoBeHb) : yueOHuk / JI.C. AtanacsH,
JI.C. Kucenesa, D.I". [lo3usik [u ap.]. - 7-e u3., nepeusgaHHoe U JonoiHeHHoe - Mocksa : [Ipo-
cemenue, 2022. - 287 c. - ISBN 978-5-09-099446-0. - TekcT : HENOCPEACTBEHHBIH

3. FOxno, H.C. Maremaruka [OnexrponHsiit pecypc]: yueonuk / H.C. FOxHo. — MockBa
: UHO®PA-M, 2022. — 204 c. — (Cpemnee mpodeccuoHanpbHoe oOpasoBanue). — DOI
10.12737/1002604. - |ISBN 978-5-16-014744-4. - Tekcr : onektponssii. — URL:
https://znanium.com/read?id=379702 (nara oOpamenusi: 20.04.2023). — Pexxum noctyma: 1o
MOJIIIHCKE.

JlonoTHUTeIbHbIC HCTOYHUKH:

1. boromonos, H.B.Maremaruka. 3agauu ¢ pemeHussMu B 2 4. Hactb 1 [DnekTpoHHBIN
pecypc]:  ydeOHoe  mocobue Ui cpegHero  npodeccHoHaNbHOro  0Opa3zoBaHMs/
H.B.BoromonoB.— 2-¢ u3n., ucrp. u jgon.— Mocksa: M3narensctBo HOpaiit, 2022.— 439 ¢.—
(ITIpodeccronanbroe obpazopanue). — ISBN 978-5-534-09108-3. — Tekcr : anekTpoHHBIH. //
OobpasoBarenphas miardopma IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1 (nata oopamenus: 20.04.2023).

2. boromomnos, H. B.Maremaruka. 3agaun ¢ pemeHussMu B 2 4. Yacth 2 [DneKTpOHHBIN
pecypc]:  ydeOHoe  mocobue i cpegHero  npodeccHoHaIbHOrO  0Opa3zoBaHMs/
H.B.BoromonoB.— 2-¢ u3n., ucrp. u jgon.— Mocksa: M3narensctBo HOpaiit, 2022.— 320 ¢.—
(ITpodeccuonanpuoe odpazoanue).— ISBN 978-5-534-09135-9. — TekcT : 21eKTpOHHBIH. //
Oo6pasoBarenbhas miardopma IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1 (nata oopamenus: 20.04.2023).
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https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

3. Jlucuukun, B.T. Marematuka B 3ana4ax ¢ pemenusmu / B.T. Jlucuukun, N.JI. Comno-
Beitunk. — 10-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. — ISBN 978-5-507-
46662-7. — Tekcr : anekrponnsii — URL: DBC Jlanp (lanbook.com) (mara oOparmieHus:
20.04.2023). — PexxumM f0CTyIA: 1O MOAIHKCKE.

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypceni:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip, MS Windows
Calculate Linux Desktop

MS Office
7 Zip
HNHTepHET-pecypcehl:

1. Vpoku, Tecthl © Tpe3eHTaMM 1o  Mmaremartuke: [cadt]. - URL:
http://urokimatematiki.ru/ (mara oopamenus: 20.04.2023). — TekcT: 2JeK-
TPOHHBIN.

2. [IpeseHTanmm 1O MareMmaruke, aireope u reomerpuu: [cait]. - URL:

http://mirmatematiki.ru_nara obparenus: 20.04.2023). — TeKCT: 371€KTPOHHBIH.

3. Mup maremarnyeckux ypaBHenuii: [caiit]. - URL: http://eqworld.ipmnet.ru (mara
obpamienus: 20.04.2023). — TekcT: 37CKTPOHHBIH.
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JIEM B IIPOLECCC TEKYHIETO KOHTPOJIA U HpOMe}I(YTO‘{HOfI arrecrauu.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEEHOU JIUC-
OUIIJIMHBI

KOHTpOJIB " OLCHKA PE3YJIbTATOB OCBOCHHA AUCHHUIUIMHBI OCYHICCTBIIACTCA MPCIOAaBaTe-

5.1 Texkyuuii KOHTPOJIb

Kontponupyemsie

Kpurepuu onenku

Kontponupyembie | HanmenoBanue
paznensl (TeMbl)
No - pe3ynbTaThl (yme- OIIEHOYHOT'O
y4eOHOU JUCIUILIHU-
HUS, 3HAHUS) cpencTsa
HBbI
1 | Beenenue Tpy5 Teem Kpurepun ouenku recra
2 Yo 01.02; Yo 01.03 «OTIANYHO»- IPABUIIBHO
30 01.05; BbInoJIHEHBI 90-100% 3a-
I1P62, ITP63, ITPG6 JTAHMIA.
11P04, I1PGS, «Xopouo»- TpaBUIbHO
Pa3nen 1 Anredopa Hpys, Tecm BbITIOJIHEHBI 80-89% 3aa-
IIPye, IT1Py7, —_
IPy8, I1Py11 )
JIP23, JIP26, «Y 10BJIETBOPHUTEIbHO»-
MPS, MP10, MP13, IPaBUJIBHO BBIOJIHEHBI
MP17 60-79 % 3amanwuii.
3 «HeynoBneTBOpUTEIbHON-
MPaBUIILHO BBHIMOJTHEHBI
MeHee 60% 3amaHui.
I¥P6’52’I"1[_{3P673hgpfl6 Ipaxkmuueckoe
py>, 11y yii,
Tema 1.1. PazButue MP10 3aHamue KpHTepHH OUEHKH Mpak-
TIOHATH O qHCIIE Y0 01.02; Yo 01.03 (npaxmuteckoe | yyyecxux n KOHTPOJILHBIX
30 01.05; saoanue) paGor
Tecm " "
Ounenka "orsmuyHo" cra-
BUTCS, €CJIM 3aHSITHE BbI-
MOJTHEHA B TOJHOM 00BE-
4 [1P64, TIPG5, prg’ HpaKmuquKoe MC C C06J-IIOI[3HI/I6M HE00-
Tema 1.2 Oynkuun u | JIP23 , JIP26, MP17 | 3ansmue XOIMMOH  IOCIe0BATEb-
rpaduku V0 01.02; Yo 01.03 | (npakmuueckoe | HOCTH JCHCTBUH; B OTBETE
30 01.05; 3a0anue) NPaBUJIbHO M aKKypaTHO
Tecm BBINIOJIHEHBI BCE 3alUCH U
5 I1P62, ITP63,ITP6S5, | Ilpakmuueckoe | BPITHCICHU.
[TPy6, ITPy7, 3ansmue Onenka 'xopomo'" cra-
Tema 1.3 Kopnu, cre- ITPy8, JIP23, JIP26, | (npaxmuueckoe | BATCS, €CIU  BBITOIHCHBI
MP8 MP10, MP13, | 25anue) TpeGoBaHHs K OleHKe "OT-
MIEHU U JToTapu(PMbI MP17 R
Konmponvhas | TAYHO", HO TOMYIICHBI 2-3
V0 01.02; Yo 01.03 H
. paboma efouera.
30 01.05; Ounenka '"'ynoBJieTBOpHU-
TeJbHO'" CTaBUTCS, €CIU
6 30 01.03; 30 02.02 | Koumpoavnas ’
Vo 01.01: Vo 02.03 5 3aHSATHE BBHINIOJIHEHA HE
TIP63. TIPGS. pavoma HOJHOCTBIO, HO  00BEM
b b v
Pa3nes 2 OcHoBbI TIPy6, TIPy7, TIPyS, BBIIIOJIHEHHOW 4YacTH Ta-
TPHUTOHOMETPHH JIP23, JIP26, KOB, YTO TO3BOJISIET IMONY-
MP8 MP10, MP13, YUTH MPABUIIBHBIC PE3YIIb-
MP17 TaTbl W BBIBOJBI, B XOIE
MpOBEACHUST padOTHl OBLTH
7 | Tema 2.1 OcHOBHBIE I1P65, IIPy6, IIPY8, | [Ipaxmuueckoe | momylieHbI OIIMOKH.
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HOHSITUS TPUTOHO- JIP23, JIP26, MP8 | sanamue
metpun. [Ipeodpazo- ;MP10, MP13, MP17 | (npaxmuuecroe
Y0 01.02; Y0 01.03 | 350anue)
BaHUS TPUTOHOMET- 30 01.05:
R Tecm
PHYECKHUX BBIpaXKe-
HUH
8 I1P63, ITPy7, IIPy8, | IIpakxmuueckoe
Tema 2.2 Tpurono- JIP23, JIP26, MP8 | sausmue
METPUYECKUE YPaB- MP10, MP13, MP17 | upaxmuyeckoe
HEHUSI 1 HepaBeHcTBa | © 01.02; Yo 01.03 3a0anue)
30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
T1P64, TIPG14,
Paznen 3 Hauaja IPy8, ITPy9,
IPy10; [IPy18,
MATEeMaTHYeCKOIo I1Py19
aHaJIn3a JIP26,
MP8, MP10, MP12,
MP13, MP17, MP18
10 [1P64, 11P614, IIPy8, | [Ipakmuueckoe
[TPy9, ITPy10; 3ansamue
Tewma 3.1 IIpoussoxa- I1Py18, IPy19 (npaxmuueckoe
Hasi QYHKIUH U ee JIP26, 3a0anue)
YHKIL MP8 MP10, MP12, | x.. =
NMpHMEHEHHE MP13, MP17, MP1§ |/ P
V0 01.02; Yo 01.03 | P400Md
30 01.05;
11 I1P64, I1P614, Ilpakxmuueckoe
[1Py10; ITPy18, 3auamue
5 I1Py19 (npaxmuueckoe
Tewma 3.2. UnTerpan u s I\J/[Illjlzg,Mplz 3adanue)
€ro NpUMEHEHHE ) , ,
MP13, MP17, MP18 Kogmp‘mb”a’z
V001.02; Vo 01.03 | P400m4
30 01.05;
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
11Po61, I1P69,
11P610, I1P611,
MP612,
11P613,I1P614,
Paznen 4 I'eomeTpus IPy1,IT1Py14,
I1Py15, I1Py16,
11Py17,I1Py18,
IIPy19,
JP26,
MP8, MP10, MP17,
MP18, MP21

Ounenka '"Heya0BJIETBO-
pUTEJBHO'" cTaBUTCS, €c-
JIA 3aHATHE BBIIOJHEHA HE
IIOJIHOCTHIO MM 00BEM
BBITIOJIHCHHOW 4YacTH pa-
0OTBHI HE IIO3BOJISICT Clie-
JaTh TIPABWIBHBIX BBIBO-
JIOB.
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13 [1P613, ITPy17, llpakxmuueckoe
Tema 4.1 Koopauna- MP10 3aHaAmMuUe
TBI U BEKTOPBI Yo 01.02; Yo 91'03 (npakmuyeckoe

30 01.05; sadanue)
14 I1P61, IIP6Y, ITP612, | [Ipakmuueckoe
Tema 4.2 IpsiMbie u [1Pyl, IIPyl4, 3anamue
[1Pyl15, JIP26, MP
IUIOCKOCTH B IIPO- }1]\4;’10 M6I;21 8 | (npaxmuueckoe
cTpancTBe Yo 0102 Yo o103 | 404ue)
N : Konmponvnas
30 01.05;
paboma
15 I1P610, ITPO11, llpakxmuuecxoe
I1P612, I1P614, 3auamue
Tema 4.3 MHuoro- ggyig ggyg’ (npaxmuueckoe
yio, Uryl7, 3a0anue
IPAaHHHUKH U KPYTJIbIe P26, MPS, MP10, | oiz i
Tena MP17, MP18 P
V001.02; Vo 01.03 | P40oma
30 01.05;

16 Y0 01.02; Y0 01.03 | Tecm
Pa3znen 5 KomOuHna- 30 01.05;

TOPHKA, CTATHCTHUKA 11Po67, P68,
¥ TE€OpPHs BEpPOSITHO- ITPy4, I1Py12,
) Py13, IIPy18,
cTei J1P26,
MP13, MP17

17 I1P68, I1Py4 Ilpaxmuueckoe
Tema 5.1 DneMeHTHI MP13, MP17 3auamue
KOMOMHAaTOPUKHU Y0 01.02; Yo 91 03 | (npaxmuuecroe

30 0_1 05; 3a0anue)

18 TeMa 52 3H€M€HTI>I HP67, HP68, HPylZ, HpaKmulleCKoe
TEOPHUHU BEPOATHOCTEH [Py13, TTPy18, sarsamue
U MaTeMaTH4YecKoil 71p26, MP13, MPLT. | (nparxmuyecicoe

Y001.02; Yo 0103 | 300me)
CTAaTUCTHUKU 30 01.05;

19 Y0 01.02; Yo 01.03 | Tecm

Pazgen 6. OcHoBbBI 30 01.05;
AMCKPETHOM MaTeMa- IIpy2, IIpy3,
THKH JP26

MP17, MP18,

20 Ipy2, Ilpy3, MP17, | Ilpakmuueckoe
Tema 6.1 OcHOBBI MP18, JIP26 3anamue
TEOPUHU MHOKECTB ¥001.02; Yo 91'03 (npaxmuyeckoe

30 01.05; 3a0anue)

21 Ilpy2, Ilpy3, MP17, | Tecm
Tema 6.2 OCHOBEI MP18, JIP26
TEOPUH rpa(bOB VYo 0102, Vo0 01.03

30 01.05;
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5.2 IIpomekyTOoUHAas aTTeCTAMS

[IpomexxyTouHasi arrectanusi OOY4arolMXCsl OCYIIECTBISETCA IO 3aBEPLICHUE H3yYCHHS
JTUCIATUTHHBL «MaTeMaTuKay U MO3BOJISIET OMPEICIIUTh KAaUeCTBO M YPOBEHD €€ OCBOCHHUSI.

dopma MPOMEKYTOUHOM aTTecTaluu 1Mo npeamery «Marematuka» - auddepeHuupoBaH-

HBII 3a4eT B 1 ceMecTpe U 9K3aMeH BO 2 ceMecTpe.

OueHo4yHbIE CpeCTBA

Pe3yabTarsl 00yyeHus .
JJIs1 IPOMEKYTOYHOM aTTeCTAIUN

JAnddepennupoBannblii 3aueT

Vo0 01.02; Yo 01.03 Koumponvnas paboma
30 01.05; 1. Haiimure o6nacTs onpeeneHus (yHKIUIA:
I1P62, I1P63, TTP64, I1P65, ITP66 —
TIPy5, IIPy6, IIPy7, Py, flx) = [
JIP23, JIP26, MP8, MP10, MP13, MP17 "-.||-1’z+5~1’
2. Haiinure Hynmu ¢yHKuuu:
_ Ix-—-B
f[.’l’) T oxtoax

3. Pemmre uppanuonanbHOe ypaBHEHHE.

V3x+14+4x—3=+5x+4

4. Beluucnure:

0,0277% — (gj_ +256%75 —371 4 5,50

5. PemmuTe nokasarenbHOE ypaBHEHHE:
495+ — 7

6. Pemmre norapudpmMuyeckoe HEpaBEHCTBO:
log:(2x—7) > -1

7. Ymupocrture:
cos2a +tg a sin 2a,

8. Pemmre TpUroHOMETpHUECKOE ypaBHEHHUE:

=

. W
sin 2x = —

9. Pemmre mokaszarenbHOE HEPABEHCTBO:
a3 1y
G z=()
2 8
10. Pemute  TpPUrOHOMETPUYECKOE  YpaBHEHHE:

Isin“x — 7sinxcosx + 2cos~x = 0,

IK3aMeH
Yo 013'0%;13:;; 01.03 Koumponvnas paboma
0 01.05; _—
TIP61, TIPG4, TIPG7, TIPGS, TIPG9, TIPG12, 1. B pesynbrare pemeHHvﬂ HUCCIIe0BATEIbCKOM 3a
HP610, TIP61 1’ HP612, I1P614 Jaadyu H606XOIII/IMO HAWTH 3HAYCHUC Hpenena:

TIPy1, TIPy2, [IPy3, [IPy4, TIPy8, TIPy9,
TTPy10, [TPy15, [IPy14, TIPy15, TIPy16,
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TPy17, [IPy18, IIPy19
JIP26,

MPS, MP10, MP7, MP10, MP17, MP18,
MP21

lim 4x%2-11x-3
X3 3x2_8y-3

JI71s TEXHOIOTHYECKOM KapThl HYKHO PacCYUTaTh yT-
T0BOH K03(pPuIMeHT KacateapbHON K TpaduKy QyHK-

223 — 42
i f(x) = x3x—_41x B TOUKe Xy = 1.

TexHonorn4yeckuil mpouece 3aaaercs GyHKIueH
y = x3 — x? — 8x + 4. Tpebyercs HailiTu Hau-
MeHbIIIee 3HaYeHne PyHKIuU Ha oTpeske [1; 7].

HanpsikeHue Ha KOHAEHCATOPE MEHSAETCS OT
BPEMEHH 110 3aKOHY

U(t) = t3 —9t? + 15t + 10. Haiigure MOMEHT
BpEMEHH, TIPH KOTOPOM HAINpsKEHUE JOCTUTHET
MAaKCHMAJIbHOTO 3HAUEHHS.

Hailinure HeonpeeeHHbI HHTETpal:

1
j (E cosx + 2x — \/§> dx

K miockoctu npoBenieHa HaksioHHast MA u niep-
neHaukynsp MO, paBubiii 15 cM. Yron mexny
HAKJIOHHOH ¥ IJIOCKOCTBIO cocTanser 30°. Haii-
JIATE IJTMHBI HAKJIOHHOM U €€ TPOEKIIHH.

Haiitu ckasspHOE IpOU3BEACHUE BEKTOPOB: A =
po:a=(2; 3 —-4u b=(~1; -2; 1.

Bprunciure mionm@aas KpPUBOJHUHEMHOM Tparie-

[[MH, OTPAHWIECHHOM JINHUSAMH:
y=x3y=0;x =3.

Herans nmeer ¢popMy NpsiMON MPHU3MBI, B OCHO-
BaHUU KOTOPOH JIEKUT TPEYTOJIBHUK CO CTOPO-
Hamu 39 cM, 17 cm u 28 cm. BeicoTta ipu3Msl co-
craBisieT 20 cM. Haliqute nogHyr0 NOBEPXHOCTH

1 00BEM MPUBMBI.

10. HaifTy mpou3BOTHYIO CIIOKHOM (DYHKITHH:

y = ViInsindx.
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Kpurepun onenkn 1up¢epeHIupPOBaAHHOIO 3a4€eTa U IK3aMeHa
«OTIUYHO» - TEOPETHYECKOE COJEep)KaHHuEe Kypca OCBOEHO MOJHOCThIO, 6e3 mpoOernos,
yMeHusi ¢OpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIEC MPOrPpaMMOi yueOHbIe 3aaHus BBITIOJI-
HEHbI, KAYECTBO UX BBIMTOJHEHUS OLIEHEHO BBICOKO.
«X0po1110» - TEOPETHUECKOE COJIEPIKAHUE Kypca OCBOSHO MOJTHOCTHIO, 0e3 mpobesoB, He-
KOTOpBIE YMEHHSI C(OPMHUPOBAHBI HEIOCTATOYHO, BCE IMPEIYyCMOTPEHHBIE MPOrpaMMoii
y‘IC6HBI€ 3aaHuA BBIIIOJIHCHBI, HCKOTOPBIC BU/IbL 3aI[aHI/II71 BBIITIOJIHEHBI C OI_HI/I6K3,MI/I.
«Y 1OBJIETBOPUTEIIHHOY - TEOPETHUECKOE COJIEPKaHUE Kypca OCBOCHO YaCTUYHO, HO TIPO-
OeIbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOX0uMbIe YMEHHS PabOThl C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpam-
MOW 00y4YeHHs] y4eOHBIX 3a/laHUil BBITIOJHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHMA
CoJIeprKaT OLINOKHU.
«HeynoBneTBOPUTEIHHO» - TEOPETHUECKOE COAEPIKaHUE Kypca He OCBOCHO, HEOOXOu-
Mble YMEHHUSI He C(OPMHUPOBAHBI, BBIIIOJHEHHBbIC Y4eOHBIC 33JaHUS COJIEpPXKAT IpyObIe
OIIINOKHU.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT'H, BKJIIOYASA AKTUBHBIE U UHTEPAK-

TUBHBIE METO/1bl OBYUYEHMUSA

[Tpu ipoBeIEHUHU TEOPETUUECKUX U MPAKTUYECKHUX/ITa00PATOPHBIX 3aHATHIA UCTIOIB3YIOTCS
CIENYIOLIUE NTEJAarOrn4eCKUe TEXHOIOI UM

HAJINYHE <«OMOIINOHAITh-
HBIX Pa3pSJIOK»: MTYTOK,
YIIBIOOK, FOMOPUCTHYEC-
CKUX WJIH TIOYYUTEIb-

HOCTH 00y4aro-
IIUXCS HA 3aHS-
THUWY;

CwmeHa BUI0OB

No HaszBanue [{enb ucnonb30BaHUSA [Inanupyemplii Onucanue nopsjika ucroiab3o-
n/n | oOpa3oBa- 00pa3oBaTeNbHOM TeX- pe3ynbTaT uc- | BaHUS (QJITOPUTM INPUMEHEHU)
TeJIbHOU HOJIOTUHU MOJIb30BaHUs 00- | TEXHOJOTUU B MPAKTUYECKOM
TEXHOJIOTHH pa3oBaTENIbHON npoheCcCUOHATLHON IeSATEINb-
(c ykazanuem TEXHOJIOTUHI HOCTHU
aBTopa) / aK-
TUBHBIE U UH-
TEPAKTUBHBIC
METOJIbI 00Y-
YCHMUS
1 [TpoGiemMHoe | YcBoeHHE HE TOTBKO AKTHBHas nes- [TocTaHoBKa MTPOOIIEMBI
oOyueHue pE3yJIbTaTOB HAYYHOI'O | TEJIBHOCTh Ka- Oco3Hanue (npobnemmbiil 60-
(dx. dpron) | mo3HaHUSs, HO M CAaMOTO | IOTO O0yyYaroIe- npoc, npobaemnas 3adaua),
IyTH, IpOLECCca [TOJIy- | FOCs Ha 3aHATUH, OBCYIICHHE IPOGIIEMEL B
YEeHUSI STUX Pe3yJbTa- 00BEKTUBHOE
TOB, (hOPMUPOBaHHE orennBanue ges- | PYIHC
MO3HABATEJIBHON CaMO- | TeJIbHOCTU 00Y- OOcyxneHue T0ro, 4To0 U3-
CTOATEIbHOCTU YYEHHU- | YAIOLIErocs Ha BECTHO I'pyIIIe O Ipodieme —
Ka. 3aHITHH. 9man 6vi306a, AKMYaIu3ayuu
3HaHUU
BripaboTka BO3MOXKHBIX ITyTeil
peleHus
BripaboTka minaHa perieHus —
9man 3aKpenieHus Ho8blx 3Ha-
HUU
PaGota no cbopy marepuana
Cucremaru3zanus 3HaHUN —
9man KOHMpOJisl YC80EHUsl 3HA-
HUU
2 3nopoBBeC- ObecrnieueHne caHuTap- Cob o nerHe o1l- [IpoBenenune GU3KyIBTMHHY-
Geperatomas | HO-THTHEHHYECKOTO CO- | 1y\anpHOTO BO3- TOK ¥ (U3KYNIbTIAY3 Ha 3aHs-
CTOSIHHSL y4eBHOTO T0- | jymmHoO- Tuu(1-2 Mun);
TCXHOJIOTHA ONaronpusITHBIA MUKPOKIMMAT
(H. K. Cmup- MCLLCHHs (OCBELLICHHC, TEIIOROTO pe- A TICUXOoJIornyeckas 0OCTaHOB-
HOB. A8 MpOBETpUBaHUE, Temne- | KAMa B ayJUTO- 3
Haﬁ’H, pATYDHEIA PeXHM K pun; Ka — 9man OUHAMU4ecKol nay-
C.I'.Cepuxos) | mip.); MO/IepIKaHNe bl ypoka
paboTocnoco0-
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HBIX KapTUHOK, ITOI'OBO-

JCATCIIBHOCTH Ha

POK, M3BECTHBIX BhICKa- | YPOKE o0yuato-

3bIBAHUM C KOMMEHTA- xca

pUSMU | T.II.
Virposas Tex- [ToBbIIIIEHNE MOTHBA- AKTHBH3ALIS DMoOIMOHATbHAS YCTAaHOBKA HA
HOJIOTHS MU K U3YHCHHIO T C- MbIcauTenbHOM | UTPY
(Baitbopoo- | LMILIMHbL, aKTUBU3ALMUS | nesTenbHOCTH, [TocranoBka 3a/1a4 Urpbl, Mpa-
Ba JI.B., 30- MMO3HaBaTEIBLHON Hes- 3aKpEIUICHUE U BWI U YCIIOBUI
JI0TapeBa TEJIbHOCTH, paCIIUpe- CHCTEMATH3aUNA | Peanusalus UIPOBBIX JCHCT-
A.B.) HUE ¥ JIONOJIHEHKE 3Ha- | SHAHAN M YMCHHUH | 5y

HUI oOyuaromuxcs 00 1O M3yHacMon ITonBeneHue UTOrOB UIPHI

OCHOBHBIX ITOHATHAX U reme: (penexcus)

3aKOHaX MAaTeMaTUKU enosas uepa —

9Man 3aKpenieHus Ho8bix 3Hd-
HUU

Mudopmamy- OGecneuenue nonque- Harnsianoe co- WNuTtepuer — pecypcehl, B T 4 UC-
OHHO- HUS HOBBIX 3HAHWM, 3a- | MPOBOXKJICHUE M0JIb30BAHNUE UHTEPHET-
KOMMYHHKa- | KpEIUICHHE y4eOHOro marepuayioB ypo- | 6paysepos (Firefox,
IIMOHHAs T€X- | MaTepuaja u KOHTPOJb; | Ka (Buacoponukw, | InternetExplorer, Google u t1.)
HOJIOrHs CXEMBI, Ta0Iu-
(uudpoBbIe OOGecneyenue nporecca 1) JUIS TIOMCKa, 0TOOpa U CHC-
TEXHOJIOTUH) | 0Oy4YEeHUs B OHJIAH TeMaTH3aluu  HH(QOpMaIu
(A.B. Jlemy- dopmare OHIIaiH CB3E C — Ha smane domauiHe20 3a-
poBa): y4acTHUKaMU 00- oarus

H3yuenue u
UCNONb306a-
HUs UHgop-
Mayuu 13 NH-
TEpHET UC-
TOYHUKOB
(;mexTpoH-
HbIe yueOHU-
Ku, 00pa3oBa-
TEJIbHBIN
nopTran
MI'TY, coipa-
BOYHUKH U
CIIOBApH);

Humepax-
MUBHAsL NO-
oaua u xpa-
HeHue UH-
Gdopmayuu
(oHmaitH
OJIUMITHAJIBI,

pa3oBaTeNbHOTO
npoiiecca (Bu-
neokoH(pepeH-
wwih);

IloBpIIIEHHIE MO-
THUBAIMH 00y4e-
HUA

AHKETHUPOBAaHUE, TECTHPO-
BaHUE — HA Smane KOHmMpo-
JI5l YCBOEHUSA 3HAHUUL
XpaHeHue uHPOpMaAIUU —
Ha smane 0OMAauHe20 3a0a-
HUsl, NOO20MOBKU K CeMUHA-
py

Enusblii mopralm MHTEpHET-
TecTupoBaHusi B chepe 00-
pa3oBaHUs (TpeHaxepsl,
OITIO0) — ¢

Ownmaiin gocka IDroo — wa
amane NOAYYEeHUS HOBbIX
SHAHUU 8 pedcume OHIAUH,
OUOCMoodle (3memeHTHI
«Yat», «llocemaeMocTb», -
Ha OpPTaHHU3allMOHHOM JTare
ypoka, «Jlexuusa», «lIpak-
THYECKOE 3amaHuey», «l'u-
NEPCCBUIKA» - Ha dmane 3a-
KpennieHust HOBbIX 3HAHUIL);
Discord (pabora mo rpym-
nam), BeOMHapHass KOMHAaTa
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MIPE3CHTAIINH,
TPaHCIUPO-
BaHHUE BHJICO-
POJIMKOB JIJIS
MHOT'OCTO-
POHHETO OC-
BEIIICHUS Te-
MBI, BUJI€03a-
ITUChH JICKITHH,
MTHOBEHHOE
pacmpocTpa-
HEHHE MaTe-
puanza Mexmy
CTYJIEHTaMH)

Jucmanyu-
OHHOe 0Opa-
308aHUe U
BUObL KOMMY-
Huxayuu (da-
ThI, OHJIAMH

BigBlueButton - nposede-
HUe OHAALH YPOKA

KOH(]epeH-
LIMH, JJICK-
TPOHHAsI OY-
TaH T. 1I.)

AxTtuBm3anus ym- | Ctaaus BeI3OBA: 1T TaBJIe-
Texnomoruss | Pa3zButne ymMeHus nonu- saunst yu- | Cran 30 peaoc ©
KPUTHYECKO- | BepraTh COMHEHHIO CTBCHHOM Jiesi- | Hue BO3MOXKHOCTH CPOPMYIIH-
T'O MBIIIJICHUS | JOCTOBEPHOCTh U aBTO- | TCIBHOCTH; poBaTh TEMY, LICJIb, COCTaBUTH

HWTETHOCTHh HH(pOpPMAa- MEHHE aHAJIN3HU- | IIJ1aH 3aHITHS —

OK. Tnaxe) p dbop VMeHnue ananms JIaH 3a aman 813084,

L[UH, IPOBEPATH JOTHUKY
JI0Ka3aTeNbCTB, JENIaTh
BBIBOJIbI, IPHHUMATh
peIIeHus.

poBaTh, aprymMeH-
TUPOBaTh, ped-
JIEKCUPOBATh

aKmyanu3ayuu 3HaHuu

Craaus ocMBICIEHUS: TIOTyYe-
HUe HOBOW MH(OpPMaIUH; CO-
OTHECEHHE €€ C COOCTBEHHBIMU

3HAHUSAMU U YMEHUSIMU — 9man
OMKPLIMUSL HOBLIX 3HAHULL
Craans pedIeKCUH: IIETOCTHOE

OCMBICJIEHHE U 00O0OIICHHE I10-
Jy4yeHHOU MHpopmanuu Ha oc-
HOBE OOMEHa MHEHUSIMH MEX-
oy oOydJalmuMucs JApyr C
IpyroM U TpernojaBaTelieM —
nooseoeHust

aman umoceoe,

OYeHKU 3HAHULL

30




ITpunoxxenune 2

MNEPEYEHb IPAKTUYECKHUX 3AHATUI

Pasnesbl/TemMbl TeMbl npakTHye- Koumnuect- B ¢popme TpebdoBanust
CKHX/J1a00paTOPHBIX 3a- BO 4acoB npaKTuye- oIrocC C1io
HATHHI CKOJMi Imoaro-
TOBKH (ymeTs)
Pa3znen 1 Anredopa 34
TEMA 1.1 PA3- Ne 1 Apudbmernueckue 2 [TPysS, ITPyl11
BUTHE IMOHATUS | neWCTBUA HaJ pallMOHATb-
O UUCJIE HBIMH U KOMIUIEKCHBIMU
YHCIIaMU.
Ne 2 ToxnecTBeHHbIe npe- 2 I1P62,ITPyS
o0pa3oBaHUs pallOHAIb-
HBIX BBIPAKEHUM.
Ne 3 Pemienue panmonaiib- 2 I1PG63, T1PG6,
HBIX YPaBHEHUMU 1Py7,
Ne 4 Pemenne cucrem pa- 2 I1P63, I1Py7
LHMOHAJIbHBIX YPABHEHUI
Ne 5 Pemenne paunonans- 2 I1P63, I1Py7
HbIX HEPABEHCTB
TEMA 1.2 Ne 6 UccnenoBanue GpyHK- 2 11P64, TIPGS5,
nuit. CBoiCTBA JTMHEHHOM, I1Py8,
DVHKUMU U TPA- | KBaApaTUYHOM, KyCOYHO-
®UKU JMHEIHO! U 1poOHO-
JTMHEWHOU (QyHKITHH.
Ne 7 ITocTpoenue u ure- 2 I1P64, T1PGS5,
Hue rpapuKoB HYHKIMA LIPy8,
TEMA 1.3 Ne 8 Pemienue upparmo- 2 [1PG3, [1Py7,
HaJTbHBIX YPaBHEHUIA
KoPHH, CTEITEHH,
JIOT APUOMBI Ne 9 [IpeobpazoBanus BbI- 2 I1P62, I1Py6,
pa’KeHH, COIepIKAIIUX
CTETIEHU U PAIUKAJIbL.
Ne 10 Pemenne nokasa- 2 I1P62, ITP63,
TEJbHBIX YPABHEHMI [1Py7, TIPy8,
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Ne 11 Pemenwne mokasa- 2 I1P62, ITP63,
TEJIbHBIX HEPABEHCTB. [1Py7, TIPy8
Ne 12 Pemienne nokasa- 2 [1P62 , ITP63,
TEJIbHBIX YPABHECHUI U HE- [1Py7 , I1Py8
PaBEHCTB.
Ne 13 Haxoxnaenue 3Haude- 2 I1P62, ITPy6,
HUH norapugma 1o mnpo- [1Py7
W3BOJILHOMY OCHOBAHHIO.
IIepexox OT 0OAHOTO OCHO-
BaHUA K Ipyromy. Boruuc-
JIEHHE U CPaBHEHHUE JIora-
pudmos. Jlorapupmupo-
BaHHE U MOTEHIIUPOBAHUE
BBIPAYKCHU .
Nel4. TIloctpoenue rpa- 2 [1PG2, I1POS,
(buKoB norapudmudecKux [1Py6
(GyHKIHH.
Ne 15 Peurenue norapud- 2 [1P62, I1P63,
MHYECKHUX YPABHECHUM. [IPy6, ITPy7,
[1Py8,
Ne 16 Pemrenue norapud- 2 [1P62, T1PG3,
MUYECKHX HEPABEHCTB TIPy6, ITPy7,
[1Py8,
Ne 17 Pewienue norapud- 2 I1P62, TIPG3,
MUYECKUX YPaBHEHUI U IIPy6, ITPy7,
HCPaBCHCTB. HPy8
Pa3nes 2 OcHOBBI TPUTOHOMETPHHU 16
TEMA 2.1 Ne 18 PagnaHHbIi METOT 2 [1Py6, ITPy8,
OCHOBHLIE [10. W3MEPEHUS YTIIOB Bpam?-
— HUS U CBSI3b C IPaJlyCHOU
TPUTOHOMETPUM. | Mepou. Haxoxnenue 3Ha-
IIPEOBPA3OBA- YEHU TPUTOHOMETpUYE-
HUSA CKUX (YHKIIMH.
TPUTOHOMETPU- | No 19 TIpeoGpazoBanust 2 [TPy6, ITPyS8,
HECKHX TPUTOHOMETPUYECKUX BbI-
BBIPAXKEHUN paxenuii. OCHOBHbIE TPH-
TOHOMETPUYECKHUE TOXKIE-
CTBa.
Ne 20 IIpeoGpa3zoBanust 2 I1Py6, I1Py8,

TPUTOHOMETPUUYECKUX BBI-
paxkeHuii. @opMyJibl CiI0-
*KeHus, ynBoeHus. dop-
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MYJIbI IPUBEICHUS

Ne 21 IIpeobpa3oBanust
TPUTOHOMETPUYIECKUX BBI-
paxenuit. [IpeoOpazoBa-
HHUE CYMMBI TPHTOHOMET-
puueckux (GpyHKIHIA B
Ipou3BeIeHNE, Tpeodpa-
30BaHME MTPOU3BEACHUS
TPUTOHOMETPUIECKUX
(GyHKIUH B CyMMY.

TIPy6, [IPy8,

Ne 22 Tloctpoenue rpadu-
KOB TPUTOHOMETPHUYECKUX
(GyHKIUH ¢ UCIIONIb30Ba-
HUEM TeOMETPUICCKUX
npeoOpa3oBaHMil.

TIP65, TIPy6,
[1Py8,

TEMA 2.2
TPUTOHOMETPU-
YECKUE YPABHE-
HYS 1 HEPABEH-
CTBA

Ne 23 Tlpocteitmue Tpuro-
HOMETPHUYECKHE ypaBHE-
HUS U HCPABEHCTBA.

[1P63, ITPy7,
[1Py8,

Ne 24 Tpuronomerpuue-

X pCIICHUS.

CKHC YPAaBHCHUSA U MCTO/IbI

I1Py7, [IPy8,

Ne 25 Tpuronomerpuue-
CKHE€ ypaBHEHUS.

I1Py7, I1Py8,

Pa3zgen 3 Hauaga
3a

MaTEMATHY€CKOIo aHaJIn-

30

TEMA 3.1
ITPOM3BOJHAS
®VHKILINU U EE
ITPUMEHEHUE.

Ne 26 Uucnoas nmocieno-
BaTEJIbLHOCTD, CIIOCOOEI €€
3aJIaHHUs, BEIYUCICHUS
YJICHOB IIOCJICIOBAaTEIbHO-
ctu. [Ipenen mocnegosa-
teapHoCcTH. Haxoxnenne
npeaesnoB (pyHKIUH.

I1Py9,

Ne 27 Haxoxenue npo-
W3BOJHBIX 11O OTIpeiese-
HUIO.

T1P64,

Ne 28 TlpaBuna u popmy-
161 tuddepeHImpoBaHms,
TaOJIMIIa TPOU3BOIHBIX

3JIEMEHTapHbBIX (PYHKINH.

TIP64, TIP614,
TPy10;

Neo 29 Beruucnenue npous-
BOJHBIX CIIOKHBIX ()yHK-
1102078

T1P64, [1P6 14,
I1Py10;
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Ne30. I'eomerpuueckue

T1P64, TIPG 14,

MIPUIOKEHUS IIPOU3BOI- [TPy8, TTPy18,
HOH ITPy19
Ne 31 OGmuras cxema uc- [1P64, I1PG 14,
clieIoBaHMs (PYHKIIHH. I1Py8, ITPy10;
[1Py18, ITPy19
Ne 32 UccnenoBanue [1P64, I1PG 14,
(GYHKIUH C TOMOIIBIO I1Py8, ITPy10;
HpOPISBOI[HOﬁ " IOCTPOC- HPy18 HPy19
HUE rpaduKoB. ’
Neo 33 Haxoxienue Hau- [1P64, I1P614,
OOJIBIIIEr0 ¥ HAUMEHBIIIETO I1Py8, ITPy10;

3HAUYEHMS U SKCTpEeMallb-
HBIX 3HAUYCHHH ()YHKIIHH.
Haxoxnenue ontumans-
HOTO pe3yJibTaTa B 3aja-

Yyax npodeccuoHanbHOMI

HaIpaBJIEHHOCTH

[1Py18, [IPy19

TEMA 3.2
UHTETPAJ U ETO
[IPUMEHEHUE.

Ne 34 Unrerpan u nepBo-
oOpaszHas. Haxoxnenue
HEONpe/IeIIeHHbIX HHTE-
rpajioB IPH MTIOMOIIU
CBOWCTB MHTEIPAJIOB.

T1P64, [IPy10;

Ne 35 NnrerpupoBanue
METOJIOM 3aMEHBI IIepe-
MEHHOH.

T1P64, TIPG 14,

Ne 36 UnrerpupoBanue
Pa3IMYHBIMU METOJIAMH.

T1P64, TIPG 14,

Ne 37 Teopema HproToHa-

JleitOuua. Beruncienue
ONpeIETICHHBIX UHTErpa-
JIOB.

[1P64, I1P614,
[1Py10; ITPy18,

Ne 38 Brraucnenne ormpe- [1P64, I1PG 14,
JICJIEHHBIX UHTETPAJIOB [TPy10; I[TPy18,
METOIOM 3aMEHbI IIepe- I1Py19
MEHHOM.
No 39 Beruucienue mio- [1P64, T1PG 14,
maae Guryp u 00eMoB [TPy10; TTPy18,
T [TPy19
Ne4(. dusnueckue npu- [1P64, 11P614,
JIO’KEHUS UHTETPAIIOB I1Pyl10; ITPy18,
[TPy19
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Pa3znen 4 I'eomerpus

32

TEMA 4.1 Ne 41 Bekropsl. [eiicTBust 2 [1P613, ITPy17
KOOPIIMHATHI 1 ¢ BekTopamu. JlekaproBa
BEKTOPGI. cUCTeMa KOOpJIMHAT B
npocrpasctse. Paccros-
HUE MEXy TOUKaMHU.
Ne 42 JlexapToBa cucrema 2 I1P613, ITPy17
KOOPJAMHAT Ha ITIOCKOCTH.
YpaBHEHHUs IPAMOH, OK-
pyxHocTH. Pemenue 3amau
Ha PacrnoJIOKeHUE MPSIMBIX
Ha MJIOCKOCTH
TEMA 4.2 Neo 43 Pemrenue 3amad Ha 2 I1P61, ITPG9,
[1PSIMBIE 1 NapajuieaIbHOCTh IPSIMOM U [IPyl1, ITPy14,
TUDIOCKOCTHU B IIJIOCKOCTHU.
TTPOCTPAHCTBE. No 44 Pemenue 3a1a4 Ha 2 I1P61, TTPG9,
MEePIEHIUKYISIPHOCTh IIPyl, ITPy14,
MPSIMOM M TUIOCKOCTH IIPy15,
No 45 Pemenue 3a1a4 Ha 2 I1P61, TTPG9,
MIPUMEHEHUE TEOPEM O [IPy1, ITPy14,
TPEX MEePIEeHANKYIIpax. T1P612,
No 46 Pemenue 3a1au Ha 2 I1P61, TTPG9,
MapajuieTbHOCTh TIOCKO- [IPyl1, ITPy14
cTeil.
Ne 47 Pemenue 3ana4 Ha 2 11P61, I1PG9Y,
JIBYTPAHHBIE YTIIBL. I1P612, TPy,
[1Py14, I1Py15,
TEMA 4.3 Ne 48 Pemrenue 3amau Ha 2 11P610, ITP611,
MHOTOIPAHHU- | mapannenenumnes u Ky [1P612, I1P614,
KH [IPy14, TTPy15,
M KPVYTJIBIE TEJIA. HPyl 6, HPyl 9’
Ne 49 Pemenue 3amad Ha 2 I1P610, ITP611,
HpU3My. [1P612, ITP614,
[1Py14, I1Py15,
[TPyl6, ITPy19,
Ne 50 Pemenue 3amay Ha 2 I1P610, ITP611,

UpaMUy.

TP612, TIP614,
TIPy14, TIPy15,
TPy16, [IPy19,
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Ne 51 Pemenune 3amau Ha
BBIYHCIECHUE 00OBEMOB U
MMOBEPXHOCTEH MHOTO-
IPaHHUKOB.

I1P610, ITP611,
[1P612, I1P614,
[1Py14, TTPy15,
[1Py16,11Py19,

Ne 52 Pemenue 3amay Ha
LHAITUHID.

TIP610, [1P611,
TP612, TIP614,
TIPy14, TIPy15,
TIPy16, TIPy19,

Ne 53 Pemenne 3amau Ha
KOHYC.

I1P610, ITPO11,
[1P612, ITPO14,
[TPy14, ITPy15,
[1Py16,I1Py19,

Ne 54 Pemenue 3amay Ha
uap u cdepy.

I1P610, ITP611,
[1P612, I1P614,
[1Py14, ITPy15,
[1Py16,11Py19,

Ne 55 Pemtenue 3a/1a4 Ha
KOMOWHAIIMKM TeOMETpHYC-
CKHUX TEJI.

I1P610, ITP611,
[1PG12, ITP614,
[1Py14, ITPy15,
[1Py16,11Py19,

Ne 56 Pemenue 3amau Ha
KOMOWHAIIMK TeOMETpHUYe-
CKHX TEI.

[1P610, ITP611,
[1PG12, ITP614,
[1Py14, TTPy15,
I1Pyl6, ITPy19,

Pa3nes 5. KomOunaropuka, CTaTHCTHKA U
Teopusl BeposiTHOCTel

TEMA 5.1 Ne 57 Pemenne komOuHa- I1P6S, I1Py4
ODJIEMEHTBI KOM- | TopHEIX 3a7a4. Pa3merne-
BUHATOPHKM HUSI, COUCTAHUS U TIepe-

CTaHOBKH.
TEMA 5.2 Ne 58 Knaccuueckoe omn- I1P67,I1PGS,
OJIEMEHTBI TEO- | pejeieHHe BEPOSATHOCTH, [TPy12, ITPy13,
PUN . CBOMCTBA BEPOSITHOCTEH, I1Py18
BEPOSITHOCTEN 1

TEOpeMa 0 CyMMe BEpOsIT-
MATEMATHYE- . B
CKOM CTATHCTH. | HOCTEH. BeposTHOCTS B
KU 3aJa9ax TEXHOJIOTHIECKO-

ro npopuis

Pa3znen 6. OcHOBBI IMCKPETHOI MaTeMATUKH
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TEMA 6.1 OC- Ne 59. CnocoOsl 3aaHus 2 [1Py2
HOBBI TEOPUM | muosxects. Oneparmu Haj

MHOXECTB MHOYKECTBAMH

UTOI'O 118
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OBPA3OBATEJIbHBI MAPIIPYT

[Tpunoxenue 3

Kontpomupye-
KoHTponbHas |  Mble pa3ziessl Kounrponupyembie S pm—
TOYKa (Tembl) yueGHOTO pe3ynbTaThl
npeaMeTa
Nel Paznen 1. V001.02; Yo 01.03 | KonrponbHas pa- | 1. Teoperuueckue
Anrebpa 30 01.05; oora «KopHu, | BOIpoCHI
[1P62, ITP63, ITP66 |  crerenn u ora- | 2. THIIOBBIE 3aaHUs
T1PG4, TIPGS, pUhMBD
Ipys,
TTPy6, TIPy7,
[1Py8,
JIP23, JIP26,
MPS8 ,MP10, MP13,
MP17
No2 Pasznen 2. Y0 01.02; Yo 01.03 | KonrtposnbHas pa- | Tunosble 3a1aHus
OCHOBBI TPH- 30 01.05; 6ota «OCHOBBI
TOHOMETPHH I1P63, ITP6S, TPUTOHOMETPUI»
ITPy6, TIPy7, [IPyS,
JIP23, JIP26,
MPS8 ,MP10, MP13,
MP17
Ne3 Pasznen 3. ¥001.02; Yo 01.03 | KontponbHas pa- | Turnosblie 3a1anus
Hauana mare- 30 01.05; 0oTa 1o TeMe
MaTHYECKOTO 11P64, ITP614, «ITpon3sBoaHas
aHamm3a 1IPy8, IIPy9, byHKIMH U ee
[1Py10; ITPy18,
19 PUMEHEHHE
IJ_III;)}; 6. KonTposbHas pa- | TUIOBBIE 3a1aHUSA
MPS MP10, MP12, | 00TamoTeme
MP13, MP17, MP1g | «/HTerpanu ero
NPUMEHEHHE
N4 Pasnen 4. ¥001.02; Yo 01.03 | KonrponsHas pa- (1. 3agauu c mo-
CeomeTpus 30 01.05; oora «IIpsiMblie U CTPOEHHEM Yep-
T1P61, TTP69, IUIOCKOCTH B IIPO- TeXA
HP61}[(});61;[§61 L, CTPaHCTBE» 2. Pacuernnle 3aa-
I1P613,11P6 14, K%}(I)TTF;?(I: I
[TPyl1,ITPy14,
[TPy15, [IPy16, «MHOTOrpaHHUKH
HPyl 7,HPy1 8, H KPYTJIBIC TCIIa»
[IPy19,
JIP26,
MPS§, MP10, MP17,
MPI18,
No5 Pasznen 5. V0 01.02; Vo 01.03 Tect Tect
Kom6unaropu- 30 01.05;
Ka, CTaTHCTHKA T1P67, TIP6S,
W Teopust [1Py4, ITPy12,
BEPOSITHOCTEN [Py13, TTPy18,
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JIP26,

MP13, MP17
Ne6 V0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBBI 30 01.05;
JTUCKPETHOMN Ma- [py2, Ilpy3,
TEeMaTHKH JIP26
MP17, MP18,
[Tpomexy- Huddepenumpo- KonTponbhas pa- | Tunossle 3aganus
TOYHas aTTe- BaHHBIH 3aueT 6ota
cTanus
[Tpomexy- DK3aMeH Ox3ameHalnmoH- | Tunosbie 3a1anus
TOYHas aTTe- HBIC
cTauus OmIIeTHI

39




JUCT PETUCTPAIIUU U3SMEHEHU U JOMTOJTHEHUAM

n/n

Paznen paboueit
MIPOrpaMMBbI

Kpatkoe coaeprxaHue u3MeHe-
HUS/TOIIOJIHEHU S

Jara, Ne
MIPOTOKOJIA
3acelaHus

TTK/TILK

Ioamnuce
npejacenarens
TTK/TILK
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