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

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouas mporpamMma yueOHON auctMIUIMHBL «MaTeMaTHKay SBJISETCS 4acThiO MPOTPaMMBbI MO0~
TOBKH CIIEHUAINCTOB cpeanero 3seHa no cneruanbHoctn 08.02.09 MonTtaxk, Hanaaka W SKCIUTyaTanus
ANIEKTPOOOOPYIOBAHHS MMPOMBIIUICHHBIX U IPAXIAHCKUX 3MaHMi. Pabouas mporpamma cocraBieHa A
ouHOI (popmbI 0OyUEHUSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENNAJTHCTOB CPeIHEro 3BeHa

VYuebnas qucuuruimHa «MaTeMaTruKa OTHOCHTCS K 00111e00pa30BaTeIbHOMY ITUKITY MPOTPaMMBbl
MOJITOTOBKH CIIEIUAIMCTOB CPEAHETO 3B€HA M OTHOCUTCS K ipenmMeTHoit obnactu @I'OC cpenHero odriero
oOpasoBanus «Maremarrka u HHGOPMATHKAY

VYpoBeHb ocBoeHHs yueOHOU aucumuinHbl B cootBeTcTBHH ¢ PI'OC cpennero obdmero oopa3osa-
HUS yIITYOJICGHHBIH.

Pabouas mporpamma yueOHON AMCHUILIMHBI «MaTreMaTukay UMeeT MEXIUCIHUILIMHAPHYIO CBSI3b C
obmieobpa3zoBarenbHbIMU yueOHbIMU AucuummuHamu [1J1.02 «®uzukay, b1, 11 «adopmaTukar.

Vyebnas aucruiuimHa «MaremaTtukay SBISETCS MPEIIISCTBYIONICH UIsi U3YYCHHS CIEIYIOLUX
y4eOHBIX AucuuIUIMH, npodeccuonanpubix wmonynei: EH.01 Maremaruka; OIIL.01 Texnuueckas
mexannka, OII.02 Unxenepuas rpaduka, OITL[.03 DnexkTpoTeXHUKA U OCHOBHI 3JICKTPOHUKH.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIUILIAHBI

OcBoeHue coaepxaHus yuyeOHOM aucHuIUIMHbl«MaTtemaruka» oOecleuynBaeT IOCTUKEHHE 00Yy-
YaIOIIUMHUCA CIEIYIOIINX Pe3yJbTaToB:

JINYHOCTHBIE pPe3yJIbTAThI

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

JIP26 TOTOBHOCTB M CIIOCOOHOCTH K O6paSOBaHI/IIO )4 CaM006paSOBaHI/II-O Ha INPOTAKCHUN BCeM JKHN3HH,

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCETOJAO0B PCHICHUA IMPAKTUYCCKUX
3a7ia4, MIPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IMTO3HAHUA

q)OpMI/IPOBaHl/Ie HAayY4YHOI'O THIIa MBIIIJICHWA, BJIAACHUC Hﬂy‘-IHOfI TepMHHOHOFHCﬁ, KIIIOUYCBBIMHA
NOHATHUAMHA U MCTOJaMHU,

MP10

BBISIBIIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTYaJIM3UPOBATH 3a7a4y, BBIABUIaTh THIIOTE3Y €€
MP12 | pemieHusi, HaXOAUTh apryMEHTBI JJIs 1I0KA3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh IapaMeT-
PBI U KDUTEPUH PEIICHMS;

AHAJIM3UPOBATD IMOJIYYCHHLIC B XO4€ PCIICHUA 3ada4U PE3YyJIbTAaThl, KPUTHYCCKU OLCHUBATH UX
JOCTOBCPHOCTD, MIPOTHO3UPOBATHE U3SMCHCHHEC B HOBBIX YCIIOBUSX;

MP13

OCYILECTBIISATh LIEJIEHATPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOO0B JIeiicTBUA B Ipodec-
CHOHAJIBHYIO CpeNy;

MP16

MP17 YMCTL IICPCHOCUTH 3HAHNWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYHO obiactu KHN3HCOCATCIIbHOCTH,

MP18 | ymeTh HHTErpHpPOBATH 3HAHKS U3 PA3HBIX MPEJMETHBIX 00J1aCTeH;

IIpenmeTHbIe pe3yJIbTaThI

BJIaJICHE METOJIaMU JI0Ka3aTeIbCTB, AITOPUTMAMK PELICHUS 3aJad; yMeHHue (GpopMyIupoBaTh
[IPG] | OTPEICICHNUS, aKCHOMBI I TEOPEMBI, IPUMEHSATh X, IPOBOAUTE TOKA3ATENBHBIC PACCYKICHUS
B XO/I€ PELICHUs 3a/ay;




I1P62

YMEHHUE ONEPUPOBATh MOHATHIMHU: CTECIICHb YMCIIA, JIOTapU(M YHCIIa; YMEHHUE BBITOJHATH BBI-
YHUCIICHUE 3HAYCHUI U MPeoO0pa30BaHUs BRIPAKCHH CO CTEIICHSIMHU H Jorapudmamu, npeodpa-
30BaHUS JPOOHO-PAMOHALHBIX BBIPAXKCHHUIA,

I1P63

YMCHHUC OICPpHUPOBATH NOHATHUAMHU: pallMOHAJIBHBIC, HPpAlUMOHAJIBHBIC, ITOKAa3aTCIbHBIC, CTC-
IICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKNEC YPAaBHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

I1P64

YMEHHUE ONEepUpPOBATh MOHATUSAMU: (DYHKIMS, HETIPEphIBHAS (DYHKIUS, TPOU3BOIHAS, IEPBOOO-
pasHasi, OTpE/ICICHHBI UHTETPal, YMEHUE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHU,
UCTIONB3YS CIIPABOYHbIC MaTE€PHaiIbl; UCCIEAOBATh B MPOCTEHIINX CIydyasX (pYHKIIMH HAa MOHO-
TOHHOCTb, HAXOJUTh HAUOOJbIINE U HAMMEHBIINE 3HAYCHUS (DYHKIIHIA; CTPOUTH TpaPUKH MHO-
TOYJICHOB C MCIIOJIB30BAHUEM alIapara MaTeMaTHYeCKOro0 aHalu3a; NPUMEHATh IPOU3BOIHYIO
IPU PELICHUN 33Ja4 Ha JBWKEHME; PellaTh PaKTUKO-OpPUEHTHPOBAaHHbIE 3a/1aul Ha HauOOJIb-
1IMe ¥ HAUMEHBbIINE 3HAYCHUS, HA HAXOXKIACHUE IIyTU, CKOPOCTH U YCKOPEHUS,

I1P65

YMEHHUE OIEePUPOBAThH MOHATHIMU: paIllMOHATIbHASL (PYHKIIUS, TOKa3aTeIbHass QYHKIUS, CTCTICH-
Hast QyHKIMs, JorapudmMuyeckas QyHKIHs, TPUTOHOMETpUuYeckue PyHKIUHU, oOpaTHbie QyHK-
[[UHM; YMCHUE CTPOUTH TPaPUKU M3YyUCHHBIX (YHKIIUH, HCIIOIB30BaTh rpa)uKu MPH M3YYCHUU
MIPOIIECCOB M 3aBUCHMOCTEH, MPU PEIICHUN 337a4 U3 JPYTHX y4eOHBIX MPEIMETOB W 3a/1a4 U3
PEATbHOM KU3HU; BBIPAXKaTh (HOPMYJIAMU 3aBHCHMOCTH MEK/y BETUIHHAMU;

I1P66

YMCHHUEC PCIIaTh TEKCTOBBIC 3aJa4M PAa3HbIX THIIOB (B TOM 4YHCJIC HA NPOUCHTHI, JOJHU U 4aCTH,
Ha JBI)KEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa4l U3 00JaCTH YIpaBICHUS
JIMYHBIMHU U CEMENWHBIMH (PMHAHCAMM); COCTABIIATh BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 3aJa4M, MCCIENOBATh ITOJyYeHHOE PEICHUE W OIEHWBATh IPAaBOIO-
JOOHOCTH pe3yJIbTaTOB;

I1P67

YMEHHE ONEepUpPOBaTh MOHATUSMU: CpeHee apupMeTHuecKoe, MeAraHa, Hauboblliee U Hau-
MEHbIIIEE 3HAYCHHUS, pa3Max, JUCIEPCUs], CTAHAAPTHOE OTKJIOHEHUE YUCIIOBOrO HA0opa; yMEHHE
U3BJIEKaTh, MHTEPIPETHUPOBATH HHPOPMALIMIO, TIPEACTABIECHHYIO B TabIuIaX, Ha JUarpaMmax,
rpadukax, OTpakarollylo CBOMCTBA peabHbBIX MPOLECCOB U SBICHUMN; MPEACTaBIATh HH(OpMa-
IIUIO C MTOMOILBIO TaOJMIl U IUarpamMM; MCClIe0BaTh CTATUCTUYECKUE JIaHHbIE, B TOM YHCIE C
IpUMEHEHHEM IpaUUeCcKUX METO/I0B U AJIEKTPOHHBIX CPECTB;

I1P68

YMEHHUE ONEepUPOBATH MOHATUAMU: CIy4alHBIA OMBIT U CllyyaiiHOe COOBITHE, BEPOSITHOCTD CITY-
4aifHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOSATHOCTh C UCIIOJIBb30BAaHUEM TpapUUecKUX METO-
JIOB; MIPUMEHSTH (DOPMYJIBI CIOKEHUS U YMHOKEHHSI BEPOATHOCTEH, KOMOUHATOpHBIE (DaKThI U
(dbopMyIibl IpU pEllIeHUU 3ajjayd; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4ailHBIMU BETMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBIIEHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOJIHBIX U OOIIECTBEHHBIX ABJICHUSX;

I1P69

YMEHHE ONEepUPOBATh MOHSTUSIMH: TOUKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO, IBYTPaHHBIN
yroJl, CKpeUuIUBaloUIiecs MpsiMble, MapajIeIbHOCTh M NEPIEeHIUKYISIPHOCTh MPSAMBIX U IUIOC-
KOCTEM, Yrosl MKy NPSAMBIMH, YTOJI MEXY IPSIMON M MJIOCKOCTBIO, YTOJI MEXY MJIOCKOCTSI-
MU, PacCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSMBIMH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMH; YMEHHUE UCIOJIb30BATh NPU PELICHUHU 3a/1a4 U3y4eHHbIE (PAKThl U TEOPEMBI IIa-
HUMETPHH; YMEHHUE OIICHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;




I1P610

YMEHHE OIEpUPOBATH MOHATUSIMH: MHOTOTPAaHHHK, CEYCHHE MHOTOTPAaHHUKaA, KyO, mapaiene-
nuren, npusMa, Iupamuia, Gurypa u moBepXHOCTh BpallleHHs, IIMIIMHAP, KOHYC, map, cdepa,
ceueHust (pUTypsl BpalleHHs, TUIOCKOCTh, Kacaromascs cepbl, HWIMHIpPA, KOHYyca, IUIOMaab
MOBEPXHOCTH NMHUPAMHUIBI, IPU3MBI, KOHYCa, IWIMH/PA, IJI0aas chepsl, 00beM Kyda, mpsMo-
YrOJIBHOTO Mapajuiesienuneia, MMpaMHu/Ibl, TPU3MbI, HWIMHAPA, KOHYyca, IIapa; YyMEHHE H30-
OpakaTb MHOTOTPAHHHKH WM MOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT PYKH, C MOMOIIBIO Yep-
TEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMCHHE PaclO3HABaTh CHMMETPHIO B IpPO-
CTPaHCTBE; yMEHHE PACcIO3HABATh MPaBHIbHBIE MHOTOTPAHHHUKH;

I1P611

YMEHHE OIEpPUPOBATH MOHATUSMU: ABIXKEHHE B MPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B MPO-
CTPaHCTBE; UCMOJIb30BaTh OTHOIIEHHUE IJIOLAIeH MOBEpXHOCTEH U 00BEMOB MOAOOHBIX (Uryp
IIPU PEIICHUH 33]1a4;

I1P612

YMCHHUE BBIYUCIATD TCOMCTPHUICCKUC BCIIMYNHBI (,Z[JII/IHa, yroiJi, miomalib, 06"beM, miomaib 110-
BerHOCTI/I), HCIIOJIb3YA U3YYCHHBIC (bOpMy'J'IBI 1 MCTOJBI,

I1P613

YMEHUE OIIEpUPOBATh MOHATUAMU: NPSIMOYTOIbHAsA CUCTEMA KOOPAUHAT, KOOPAUHATBHI TOYKH,
BEKTOp, KOOPAMHATBI BEKTOPA, CKAIIIPHOE IIPOU3BEIECHUE, YTOI MEKAY BEKTOpaMH, CyMMa BEK-
TOPOB, TIPOM3BEICHIE BEKTOpA HA YHCIIO; HAXOIUTH C MIOMOIIBIO U3Y4EHHBIX (POPMYIT KOOPIH-
HaTbl CEPEUHBI OTPE3Ka, PACCTOSIHUE MEXAY JBYMS TOUKaAMU;

I1P614

yMEHHUE BBIOMPATh MOAXOSAIINNA W3YUYEHHBIH METOM Ul PEeIIeHHs 3a/a4d, Paclo3HaBaTh Ma-
TeMaTun4deckue (PaKkThl 1 MaTEMAaTUIECKHE MOJICIH B IIPUPOIHBIX M OOIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHUE NPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITHM POCCHUUCKON N MUPOBOM
MaTeMaTUYECKON HAYKH.

TPyl

YMEHHE ONEPUPOBATH MOHATHUAMM: ONPEICICHUE, AKCUOMa, TEOPEMA, CJIEACTBUE, CBOMCTBO,
IPU3HAK, J0KA3aTelIbCTBO, PABHOCUIIbHBIE (POPMYIIMPOBKH; YMEHHE (HOPMYIHPOBATH 0OpaTHOE
U TPOTUBOIIOJIOKHOE YTBEP)KJICHHE, NPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIOJIB30BATh
METOJl MAaTeMaTUYECKOM MHIYKLMH; MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS IIPU PELICHUU
3a/1a4, OLIEHUBATH JIOTUYECKYIO ITPABUIIBHOCTD PACCyKIACHUN;

[TPy2

YMCHHUEC OIICPUPOBATH MMOHATUAMU: MHOXKCCTBO, TIOJMHOXKCCTBO, OIICPpAIIU Hal MHOKCCTBAMMU,
YMCHHUE UCIIOJIB30BATh TeOpeTI/IKO'MHO)KeCTBeHHHﬁ arrapar JJis OIMMCaHUA pCaJIbHBbIX IMPOLEC-
COB U SIBJICHUH U IIpU pCHICHUH 3a/1a4, B TOM YUCIIC U3 JPYI'UX y‘{e6HHX npeaAMETOB;

[TPy3

yMEHHE OIEepUpOBaTh MOHATHSIMU: Tpad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha IIOCKOCTH;
YMEHHUE 33/1aBaTh U OIUCHIBATh Ipadbl pazIUYHBIMU CHOCOOAMM; MCIONB30BaTh rpadbl MpH
pEILIEHNN 3a/]a4;

[1Py4

YMCHUC CBO6OI{H0 ONCpHUpOBaATh MOHATUAMU: COUYCTAHUC, NICPCCTAHOBKA, YUCIIO COquaHHﬁ,
YHUCJIO MEPCCTAHOBOK; OMHOM HBIOTOHa; YMCHHEC IPUMCHATDH KOM6I/IHaTOpHBIC (baKTBI " paccy-
KACHUA OJId pCIICHUA 3a1a4,

[1Py5

YMEHHUE ONEepUpPOBATh MOHATUSMU: HATYPaJbHOE YUCIO, LIEN0E€ YUCIO, OCTATOK MO MOAYJIIO,
parMoHAIBHOE YHUCII0, UPPAMOHATIFHOE YHCIIO, MHOXXECTBA HATYPAIBHBIX, IIEIBIX, PAIlHOHATb-
HBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE MCIOJIb30BaTh MPU3HAKH JEITMMOCTH, HAWMEHBIINN 00-
M JIeTUTEeh ¥ HaUMEHbIIee 0011ee KpaTHoe, anropuT™ EBKiHIa mpu penieHuyn 3aad; 3Ha-




KOMCTBO C pa3/JIM4YHbIMHU IMO3UIUOHHBIMHA CUCTEMAaMU CUHUCIICHUS,

TIPy6

YMEHHE CBOOOJHO OINEPHPOBATh MOHATHUSAMH: CTEICHb C ILEJIBIM IOKa3aTelieM, KOPeHb HaTy-
paJIbHON CTEICHM, CTEIICHb C PAIMOHAJIBHBIM IOKa3aTelieM, CTCICHb C JICHCTBUTEIbHBIM (Be-
H.[eCTBeHHBIM) IIOKa3aTcJIEM, norapmbM quciJia, CI/IHyC, KOCI/IHYC U TAHIT'CHC HpOI/I3BOJIbHOFO
YKCIIa;

[1Py7

YMEHME ONEPUPOBAThH MOHATUSAMU: TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHMM, HEPABEHCTB U
CHCTEM, PalMOHAJbHBIC, UPPALMOHATbHbIE, ITOKA3aTEIIbHBIC, CTEIIEHHBIC, JOrapu(pMHUECKUE,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh YPaBHEHUS, HEpa-
BEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3/IMYHBIX IPUEMOB; pELIaTb YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPaBHEHUsS, HEPABEHCTBA, UX CUCTEMBI IJI PELICHUs Ma-
TEMaTUYECKUX 33/1a4 U 33ja4 U3 pa3IMuHbIX 00JacTell HAyKu U peaabHOM KU3HU;

[TPy8

yMeHHe cBOOOHO ONEepHUPOBATh MOHATUAMHU: rpaduK GyHKIUH, oOpaTHas QyHKIHS, KOMIIO3HU-
nust QyHKUWH, TMHEeHHAsS QYHKIMA, KBaaApaTudHas QyHKIUs, cTernieHHas QyHKIUS C HEbIM T10-
KazaTeJeM, TPUTOHOMeTpHYecKrue (QyHKIMHU, OOpaTHbIe TPUTOHOMETpHYECKHE (PYHKINH, IOKa-
3arenbHas W Jorapupmuyeckas (yHKUUH; YMEHUE CTPOUTH Tpapuku (YHKUIWH, BBITOIHSITH
npeoOpazoBaHus rpaduKoB byHKINi;
YMEHHUE HCIONB30BaTh Irpaduku GYHKIUN ISl H3y4SHHUsI POIIECCOB U 3aBUCHUMOCTEH IpU pe-
IICHUH 337a4 U3 JAPYIHX Y4eOHBIX NMPEIMETOB M M3 PeabHON KU3HH;BBIPAXKATh (OPMYITaMu
3aBUCHMOCTH MEX]y BEIMYNHAMU; yMEHHE CBOOOIHO ONEPHPOBATH I10-
HATHSIMU: YETHOCTh (DYHKLUH, MEPUOANYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (PYHKIIUH, MOHO-
TOHHOCTb (DYHKIIMH, SKCTpeMYyM (DYHKIMH, HauOoJIblIIee U HaUMEHblIee 3HaYeHUs. (PYHKIIUU Ha
POMEXKYTKE; yMeHue POBOJIUTH HCCIIeIOBaHKE GbyHKIMH;
YMEHHUE UCIOJIb30BaTh CBOMCTBA U IpaduKu (YHKIMN Ul pellieH!s] ypaBHEHUH, HEPaBEeHCTB U
3ajad ¢ mapaMeTpamMu; U300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA PEIICHHH ypaB-
HeHI/II\/JI, HCPAaBCHCTB U X CUCTEM;

[1Py9

yMeHHEe CBOOOIHO ONEpPUPOBATh MOHATHUAMHU: MTOCIIEI0BATEILHOCTD, apudMeTHYECKast Iporpec-
CHs, TeOMETpHYecKasi Mporpeccus, OCCKOHEYHO YOBIBAIOIIAas T€OMETPUYECKass MPOTPECCHs;
YMEHUE 33]1aBaTh MOCIEA0BATEIIbHOCTH, B TOM YHCIIE C TTOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

TPy10

YMEHHE ONEepUPOBATh MOHATUAMU: HEMPEPBHIBHOCTh (PYHKIIMH, aCUMITOTHI Tpaduka GyHKIUH,
nepBasi ¥ BTOpas MPOU3BOAHAA (PYHKIIMHM, T€OMETPUUYECKUI U (PU3MUECKUN CMBICI NMPOU3BOI-
HOM, mepBoOOpa3Hasi, Orpe/ieJIeHHbIN HHTErpall; YMEHUE HaXOJUTh aCUMITOTHI rpaduka QpyHK-
LIMY; YMEHHUE BBIYUCIATH IMPOU3BOJIHBIE CYMMBI, IPOU3BENEHHUS, YACTHOIO U KOMIIO3HMIIMU
byHKINH, HaXO/IUTh ypaBHEHHE KacaTeJIbHOU K rpaduxy byHKIMY;
YMEHHUE MCIONB30BaTh MPOU3BOIHYIO Ul UCCIEIOBaHUA (DYHKIMH, IS HAXO0XKJICHHUS HAMITyd-
IIErO PeIIeHUs] B MPUKIIAJHBIX, B TOM YHUCIIE COIMATbHO-I)KOHOMHUYECKUX M (PU3NYECKUX 3a]la-
yax, JIUIsl ONpPEEeNIeHNUs CKOPOCTH U YCKOPEHHUS; HaXOAUTh IUIOMIaAd U 00beMBbl GUTYp C TTOMO-
HIbI0 MHTErpajia; NPUBOJUTH MPUMEPbl MAaTEMATHUECKOI0 MOJEIMPOBAHUS C MOMOUIBIO AUd-
dbepeHImanbHbIX YPaBHCHU;

TPy11

YMEHHE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIIO, CONMPSKEHHbIE KOMIUIEKCHBIE YncIa,
MOJlyJIb U apryMEHT KOMILUIEKCHOTO 4ucia, (hopMa 3arnucu KOMIUIEKCHBIX YHCelNl (FeoMeTpHuye-




CKasl, TPUTOHOMETpUYEcKasi U ajredpanyeckas); yMeTh MPOU3BOAUTh apuU(PMETHUECKUE ACHUCT-
BUSI C KOMIUIEKCHBIMH YHUCIIAMU; IPUBOJUTH TPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEJT;

TPy12

yMeHHue CBOOOJHO ONEpUpPOBaTh HMOHATHAMM: CpeiHee apu(pMeTHYecKoe, MeauaHa, Haubob-
1Ie€ ¥ HAaUMEHbIIEE 3HAUEHHUS, pa3Max, AUCIIEPCHUs], CTAaHIaPTHOE OTKIOHEHHUE JUIsl ONMCAHUs
YHCJIOBBIX JAHHBIX; YMEHHUE UCCIEA0BATh CTATUCTUUECKHUE JaHHBIE, B TOM YUCIIE C IPUMEHEHU-
eM rpaUuyecKuX METOJIOB U AJIEKTPOHHBIX CPENCTB; TPapHUUECKH HCCIEI0BATh COBMECTHBIC
HAOJII0/IEHUS C IIOMOILBIO JUarpaMM pacCcEeMBaHUs U JIMHEHHON perpeccuu;

[1Py13

YMEHUE HAXOJUTh BEPOSTHOCTU COOBITUI C MCIIOJIb30BAHUEM TpaUUECKUX METOJOB; MPHME-
HATH 7151 peUIeHus 3aa4 (OpMYJIIbl CI0KEHUS U YMHOXKEHUS BEPOSTHOCTEH, (hOpMYITy MOTHOU
BEPOSATHOCTH, (popmyny bepHymiu, koMOMHaTOpHBIE (DAaKThl U (OPMYIIbI; OLIEHUBATh BEPOSIT-
HOCTHU PEaJIbHBIX COOBITHH; YMEHHE ONEepHpPOBATh MOHATUSAMU: CllydyaiiHas BeJIMYMHA, pacipe-
JICJICHUE BEPOSITHOCTEN, MAaTEMATUYECKOE OKUJAHUE, NUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE
CilydyaifHON BEJTUYMHBI, QYHKIUHU paclpe/iesIeHUs] U INIOTHOCTH PaBHOMEPHOT0, IIOKa3aTelbHO-
ro0 ¥ HOPMaJIbHOTO paclpeesIeHnii; yMEHHE UCIOIb30BaTh CBOMCTBA U3YUYEHHBIX paclpeaelie-
HUM JUIsl pellieHus 3a7a4; 3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METO/bI BbIOO-
POUYHBIX HCCIIEIOBaHUI; yMEHUE NPUBOJUTH IPUMEPHI MIPOSBIECHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

[1Pyl14

yMeHHe CBOOOJIHO ONEPHPOBATH MOHATHUAMHU: TOUKA, MPSIMast, TNIOCKOCTh, IPOCTPAHCTBO, OTpPE-
30K, JIyd, IJIOCKMM YTrOJI, JBYTPAHHBIA YIOJI, TPEXTPAHHBINA YIroJl, NMEPECEKAroLIMecs, mapal-
JICJIBHBIE U CKPEIIMBAIOIIMECS IpPsMbIE, MApAUIEIbHOCT U MEPIEHAUKYIAPHOCTh NPAMBIX U
IIJIOCKOCTEM, YrOJl MEXAY IMPSAMBIMH, YIOJI MEKAY NPAMOU U INIOCKOCTBIO, YTOJ MEXAY ILIOC-
KOCTSIMHU; YMEHHME MCIIOJB30BaTh IPU PEIIEHUM 33a/1a4 U3yueHHbIE (DAaKThl U TEOPEMbI IUIAHU-
METpPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE;yMEHHUE ONEPHpPOBATH
MOHATUSMU: MHOIOTPaHHUK, C€YCHHE MHOIOTPaHHUKA, MIPABUJIbHBIM MHOIOTPaHHUK, IIPU3MA,
nupamMujia, Gurypa M MoBEpXHOCTh BpallleHUs, LIUIUHAP, KOHYC, map, cdepa, pa3BepTka Mo-
BEPXHOCTH, CEYCHHsI KOHYCa U LIWIMH/IPA, [TapajuIeIbHbIE OCH WX OCHOBAaHUIO, CEUCHHE 11apa,
IUIOCKOCTh, Kacawomascs chepbl, IMIUHAPA, KOHyca; YMEHUE CTPOUTh CEYEHHE MHOTOTPaHHU-
Ka, 1300paxxaTb MHOIOI'PaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPALLEHUS, UX CEUEHUS, B TOM YHCIIE
C TIOMOII[BIO AIEKTPOHHBIX CPE/ICTB; YMEHUE PUMEHSTh CBOICTBAa reOMETpUUECKUX QUryp, ca-
MOCTOSATENBHO (POPMYIUPOBaTh ONpEAETeHUs H3y4daeMbIX (GUIYp, BBIABHIaTb THIIOTE3BI O
CBOWCTBaX M MpHU3HAKaX T'€OMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WM ONPOBEPraTh UX; YMEHHE
IPOBOJUTH KIacCUPUKAIMIO (GUTYD 1O Pa3IMYHBIM IPU3HAKAM, BBINOIHATE HEOOXOAUMBIE J10-
ITOJIHUTEIIbHBIE TOCTPOCHUS;

[1Pyl15

yMEHHE CBOOO/IHO OTIEpUPOBAThH MOHATHUSAMU: TUIOMIAlb PUTYpPBI, 00beM (UTYPBI, BETHUYHUHA YT-
J1a, pacCTOSTHUE OT TOYKU JO TIOCKOCTH, PACCTOSTHUE MEXTY MPSIMBIMH, PACCTOSHUE MEXIY
MJIOCKOCTSIMU, TUIOMIAAEL C(hEeph, IIIONIA/Ib ITOBEPXHOCTH TUPAMHUJIBI, TPU3MBI, KOHYCA, IIHIHH]I-
pa, 06beM Ky0Oa, IPSIMOYTOJILHOTO TapaljIe/IeUIe1a, MUPAMH/IbI, TPU3MBI, IMJIMHIPA, KOHYCA,
mapa; yMEeHUE HaXxOJUTh OTHOIICHHE 00BEMOB TTOIOOHBIX (QUTYD;

TPy16

YMCHUC CBO6OHHO ONCpHUpOBATH MOHATHUAMU: NBHUKCHUC, napannenLHmﬁ IEPEHOC, CUMMETPUA
Ha TJIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOAO0OHs, MOA00HBIE (DUTYPHI;
YMEHHUE paclo3HaBaTh PaBHBIC U MOAOOHBIE (DUTYpPHI, B TOM YMCIE B IPUPOAE, HCKYCCTBE, ap-
XUTCKTYpPEC, YMCHHUC HCIIOJB30BATH T'COMCTPHUYCCKUC OTHOUICHUA, HAXOAHUTb I'COMCTPHUYCCKUC




BEJIMYUHBI (IJIMHA, YTOJI, TUIOMAh, 00BEM) MPH PEIICHUHN 33J1a4d U3 JAPYTUX y4eOHBIX MpeaMe-
TOB U U3 PEATIbHOM KU3HU;

TIPy17

yMEHHE CBOOOJIHO ONEPUPOBAThH MOHATHAMU: MPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT, BEKTOP, KO-
OpJIMHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CYMMa BEKTOPOB, MPOU3BE/ICHUE BEKTOpPa HA YHUCIIO,
pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaJspPHOE NPOHM3BEACHUE, BEKTOPHOE MPOU3BENEHHE, YOl
MEXy BEKTOpaMH; YMEHUE HCIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ JUIsl PEIICHUS
TEOMETPHUECKUX 3a7a4 U 3a7ad APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHSIMU: MaT-
puna 2x2 u 3x3, onpenennuTesib MaTPUIbl, TEOMETPUUECKUM CMBICI ONPEASTUTENS;

TIPy18

YMEHUE MOJCIIMPOBATh pealbHbIE CUTYAallUH HA SI3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 33[a4M, UCCIIEA0BATh IIOCTPOECHHBIEC MO-
JIeId ¢ MCIIOJIb30BAaHUEM ammapara ajareOpbl, MHTEPHIPETHPOBATh IOJTYYEHHBI pe3yJIbTarT;
CTPOUTh MAaTEMaTHYECKHE MOJEIH € MOMOILBIO FEOMETPUUECKUX MOHATUI U BEIWYUH, pelIaTh
CBSI3aHHBIC C HUMHU IIPAKTUYECKUE 3a7a4H; COCTABIIATH BEPOITHOCTHYIO MOJEIb U UHTEPIIPETH-
pOBaTh NOJIYYEHHBIH PE3YyJIbTAT; PEIIAaTh IPUKIAAHBIE 33/1a4d CPEACTBAMHM MAaTE€MaTHYECKOIrO
aHaJIM3a, B TOM YHCIIE COIMAIBHO-?PKOHOMHUYECKOT0 U (PU3HMUECKOTO XapaKTepa;

[1Py19

yYMEHHUE BBHIOMPATh MOIXOMALINA METOA ISl PEHICHUs 33/1a4H; MOHUMaHUe 3HAYMMOCTH MaTe-
MaTHK{ B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUMN; YMEHUE PAcllO3Ha-
BaTh IIPOSBIICHUE 3AKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHHUE IIPUBOJUTH IIPUMEPBI MaTEMaTH-
YECKHUX OTKPBITHA POCCUICKON MU MUPOBOM MATEMATHYECKOW HAYKH.




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATLIIMHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bun yaeOHOM paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPOorpaMMbl y4eOHOW AUCHUTUINHBI

252

B T.4. B )OpMe IMPAKTHUECKOH MOATOTOBKHU

He npeoycmompeno

BT. Y.:

TEOpeTUIecKoe 00yueHue

116

IMPAKTUYCCKUE 3aHATUSA

118

1abopaTOpPHBIE 3aHITHUS

He npeodycmompeHnul

camocTosTeNbHas padoTa

He npedycmompena

IMPOMEIKYTOYHAA aTTCCTAlUA

18

[IpomexyTounas aTrectanus ougpepenyuposanuviii 3auem 1 cemecmp

Ixzamen 2 cemecmp




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0beMm, akan. 4/
B TOM 4YHCJIE B

HaumenoBanme pa3- | Coaepxxanue y4eO0HOro MaTepuaja u (pOpMbI OPraHM3al UM AeATEJbHOCTH (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 eqMHUILIbI, COlepyKaHue 20
MOHATHUSA O YHCIIE Henbie u paunonanbHbie yncia. JelicTBuTenbHbie yncia. [IpubnmkeHHbIe BbI- 10 OK 01 I1P62, I1P63, [1P66
yucnenus. KommiekcHole yncna. PanyoHanabHble YpaBHEHUSI U HEPaBEHCTBA. IIPyS, ITPy7.11Py11,
PaBHOCHIIBHOCTD ypaBHEHMH, HEpaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBI UX pe- MP10
meHus (pas3fioskeHHue Ha MHOXKUTEINM, BBEJCHHE HOBBIX HEM3BECTHBIX, MOJICTa- 30 01.05;
HOBKa, rpadudaeckuii Meton). MeTo1 HHTEpBAJIOB
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, rpadnIecKuii METO)
B TOM unciie npakTHYeCKHX 3aHATHH 10
[Ipaktuueckoe 3ansatue Nel. Apudmernueckre AeHCTBUS Hall PALMOHAIBHBIMU 10 [1P62, I1P63, 11P66
W KOMIUIEKCHBIMH YHCIIAMHA ITPyS, ITPy7,
[pakTuueckoe 3ausTre No2. ToKIECTBEHHBIC TPEOOPA30BaHUS PAITHOHATIBHBIX ITPy11,MP10
BBIPAKECHUI. Y0 01.02; Yo 01.03
[IpakTnueckoe 3ansaTue Ne3. Pemenue paiioHaIbHBIX YpaBHEHHN
[IpakTiueckoe 3anstue Ned. Pemenue cucteM parioHaIbHBIX YpaBHEHHH
[TpakTnueckoe 3ansaTue NeS. Pemenue panoHaJIbHBIX HEPABEHCTB
Tema 1.2 ®@yukiuu u | JuIakTuuecKue eIUHULBI, COACpHKAHUE 12
rpaduku Oynxaun. O6nacTb onpenesieH!sl 1 MHOXKECTBO 3HaueHUH; rpaduk GyHKLIUH, 8 OK 01 [1P64, I1P6S5, Ipys8,

nocrpoeHre rpaduKoB QYHKIHHA, 3aJaHHBIX Pa3InYHbIMU criocobamu. CBOU-
ctBa QyHKOMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, Ie-
puoanyHocTh. [IpoMexyTkn Bo3pacTaHus W yObIBaHMS, HauOoiblIiee W Hau-
MeHbIllee 3HAYeHHs, TOYKHM OJKcTpemyMa. [padudeckas wuHTEpnpeTanus.
Apudmernyeckue onepanuu Haj QyHKIusIMHA. CokHass GyHKIUS (KOMIIO3H-
uusi). [lonstue o nempepsiBHOCTH QyHKIMH. OOpatHbeie ¢yHkunu. OOmacTb
orpejieNieHnss U o0JjacTh 3Ha4YeHuil oOpartHoW QyHkimu. ['padux obparHoi

JIP23, JIP26, MP17
30 01.05;




(bhyHKIIH

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue: UYtenne cBOWCTB QyHK-
uuit o rpadukam. [Ipumepsr QyHKIMOHATHHBIX 3aBUCHMOCTEH B peabHBIX
MpoIIeccax M SIBICHUSX B MPO(GECCHOHANBHOI IeATeNbHOCTH

B TOM unclie nmpakTHYECKUX 3aHATUN

[IpakTiaeckoe 3ansTre Ne6. MccnemoBanme ¢Qynkumii. CBOICTBa THMHEWHO,
KBaJpaTUYHON, KYCOYHO-THHEHHON U APOOHO-TUHEHHON (YHKIIUHA
[Ipaktuueckoe 3austre No7. Iloctpoenue u ureHune rpadukoB GpyHKIMN

TIPG4, T1P65, IIpy8,
JIP23 , JIP26, MP17
V0 01.02; Yo 01.03

Tewma 1.3 Kopnu, cte-
NICHU U JIOTapu(MBI

JunakTryeckue eTuHUI, COepIKaHne

36

Kopuu u crenenun. KopHu HaTypanbHOI cTeleHM U3 4Hcia U UX CBOMCTBa.
CreneHu ¢ paroHaIbHBIMH ITOKa3aTeNsIMH, UX cBoiicTBa. CTeneHu ¢ JeHCTBU-
TEIbHBIMU TOKa3aTemsiMu. CBOMCTBA CTENEHU C ACUCTBUTEIBHBIM IOKa3aTe-
nem. Jlorapudm. Jlorapudm gucma. OcHOBHOE JTorapu(MHUUIECKOe TOKIAECTBO.
Hecartuunble W HaTypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ jgorapudma-
Mmu. Ilepexon k HoBoMy ocHOBaHHMIO. [IpeoOpa3oBanue anreOpandecKux BbIpa-
xeHuil. IIpeoOpazoBaHne palMOHAIBHBIX, HPPALIMOHATIBHBIX, CTCIIEHHBIX, MO-
Ka3aTeNbHBIX W JorapudMuuecKkux BolpakeHuid. [lokazaTenbHas u sorapud-
Mudeckas pyskiun. Onpenenenus QyHKIMA, X cBoicTBa U rpadukn. [Ipeoo-
pasoBanusi rpadukos. llapajuienbHbId TEPEeHOC, CUMMETPHS OTHOCUTEIBHO
ocell KOOpJIMHAT, 1 CUMMETPHsI OTHOCUTEIHFHO Havdala KOOpJIWHAT, CHMMETPHS
OTHOCHUTEJIBHO NPSAMOM, PacTsLKEHUE M CKATHE BAOJbL oceld koopauHar. [Ioka-
3aTesibHBIE U Jorapudmuueckre ypaBHeHHs. OCHOBHbIE NIPUEMBI UX PEIICHUS
(pa3noxxeHue Ha MHOXHTENIM, BBEICHHE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA,
rpadudeckuit meron). [lokazaTenbHble U torapupmMudeckue HepaBeHcTBa. Oc-
HOBHBIE IIPUEMBI UX PEIIECHUS

Ilpogpeccuonanvrno-opuenmuposannoe cooeprycanue. BoruvcieHue 3HaYeHUN
BBIpQKEHUH C KOPHAMH, CTETIEHSIMH U JIOTaprupMaMu

16

B TOM 4ncIie MpakTUYECKUX 3aHATUI

20

[IpakTnueckoe 3ansaTue Ne§. Pemenne nppamoHanbHbIX ypaBHEHUM
[Ipaktuueckoe 3ansTre Ne9. [IpeoOpa3zoBaHus BEIpaXKEHHUH, COAEPKAIIUX CTe-
TIEHU U PaIuKaJbl

[IpakTiuaeckoe 3anstre Nel(. Perrenne nokasarenbHBIX YpaBHEHUI
[IpakTnueckoe 3ansatue Nell. Perenne nokasarenbHbIX HEPABEHCTB
[Ipaxtuueckoe 3amsitrie Nel2. Pemienne moka3aTeNbHBIX YpaBHEHWUN W Hepa-
BEHCTB

[TpakTuueckoe 3anarue Nel3. HaxoxkneHnue 3HaueHuid sorapudma 1o mpowus-

20

OK 01

T1P62, ITPG3, T1P6S5,
[TPy6, I1Py7,
[1Py8, JIP23, JIP26,
MP8 MP10, MP13,
MP17
30 01.05;

I1P62, I1P63,ITP6S,
[1Py6, I1Py7,
[1Py8, JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
Y0 01.02; Yo 01.03




BOJIBHOMY OCHOBaHMIO. Ilepexos oT ofHOro ocHOBaHMs K Apyromy. Beramcie-
HUE U cpaBHeHME Jorapudmos. JlorapupmupoBanue ¥ NOTCHIUPOBAHUE BbI-
paxxeHui

[Ipaktuueckoe 3anstue Nel4. Iloctpoenue rpadukoB JorapuPMHYECKHX
(hyHKIIHI

[IpakTuaeckoe 3anstre NelS. Permenne norapudmMudecknx ypaBHEHUH
[Ipaktuueckoe 3ausitue Nel6. Pemenue norapudMuieckux HepaBEeHCTB
[Ipaktuueckoe 3anstue Nel7. Pemenne norapudMudeckux ypaBHeHUI U Hepa-
BEHCTB

Pa3znen 2 OcHOBBI TPUTOHOMETPHH

30

Tema 2.1 OcHOBHBIE
MOHATHUS TPUTOHO-
MmeTpuu. [Ipeobpaso-
BaHUS TPUTOHOMET-
PHYECKUX BBIPAXKEHUN

I[I/IHaKTI/I‘leCKI/Ie CAWHUIIBI, COACPIKAHNC

18

OcHoBHble noHATHs. Pagnannas mepa yria. Bpamarensnoe npmxkenue. Cunyc,
KOCHHYC, TAH['€HC M KOTaHIreHC yucia. OCHOBHBIC TPUTOHOMETPUUECKUE TOXK-
nectBa. @opmynsl npuseacHus. OopMyibl ciaoxeHus. DopMysbl yIBOCHUSL.
®opmyibl IOJTOBUHHOTO yriia. [IpeoOpazoBaHusi MPOCTEHIIMX TPUTOHOMETPH-
YecKuX BeIpakeHUi. [IpeoOpa3oBaHre CyMMBI TPUTOHOMETPHUYECKUAX (DyHKITHA
B IIPOM3BE/ICHUE U IIPOU3BEACHUS B CyMMY. BrIpakeHne TpUrOHOMETPUYECKUX
(GyHKUMI dYepe3 TaHTEHC NOJOBMHHOTO apryMeHTa. TpHUrOHOMETPHYECKHE
¢ynkumu. CoiicTBa 1 rpaduku CWHyca, KOCHHYca, TaHT€HCA M KOTAaHTEHCA.
[IpeoOpazoBanus rpadukoB. [lapamiensHBIN TEpeHOC, paCTHKEHNE U CXKATHE
BJIOJIb OCEN KOOPAUHAT

IIpogheccuonanwvno-opuenmuposannoe cooeprycanue. IlpumeHeHus Tpuro-
HOMETPHH B 33j1a4ax MPOo(pecCHOHATBHON HAIPABICHHOCTH TEXHOJIOTHYECKOTO
rpoust

B TOM unclie npakTUYECKUX 3aHATUN

10

[IpakTnueckoe 3ausTre Ne 18. PagnanHblif METOI N3MEPEHHS YIIIOB BpallleHUS
U CBsI3b C IpaJycHOM Mepoil. HaxoxkaeHHWe 3HaueHUIl TPUTOHOMETPHUYECKUX
(byHKIHI

[Ipaktnueckoe 3ansarue Ne 19. [IpeoOpa3zoBaHusi TPUTOHOMETPHUYECKHUX BBIpaA-
»eHui. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKAECTBA

[Ipaktnueckoe 3anarue Ne 20. IIpeoOpa3zoBaHusi TPUTOHOMETPHUYECKUX BBIPA-
skeHui. OopMyJIbl CII0KEHHUS], yABOCHUS. DOPMYIIbI IPUBEACHUS
[IpakTiueckoe 3austie Ne 21. [IpeoOpazoBaHusl TPUTOHOMETPHUECKUX BBIpa-
xeHui. [IpeoOpa3zoBaHue cyMMbl TPUTOHOMETPUYECKUX (QYHKIHMN B NMPOU3BE-
JieHre, MpeoOpa3oBaHWE IPOU3BEACHUS TPUTOHOMETPHUECKUX (QYHKIMHA B
CyMMY

[IpakTiueckoe 3amstue Ne 22. IloctpoeHne rpaukoB TPUTOHOMETPHUECKUX
(YHKIHMH ¢ UCTIOJIB30BAaHUEM FeOMETPHUUECKUX IPeoOpa3oBaHui

10

OK 01

I1P65, I1Py6, ITPyS,

JIP23, JIP26, MPS ,

MP10, MP13, MP17
30 01.05;

T1PG5, T1Py6, [IPyS,
JIP23, JIP26, MP8
,MP10, MP13, MP17
V0 01.02; Yo 01.03

Tema 2.2 Tpurono-

I[I/I}_IaKTI/I‘leCKI/Ie CAWHUILIBI, COACPIKAHUC

12




METpUYECKHE ypaBHe- | TpUrOHOMETPUYECKNE YpaBHEHHS M HepaBeHCTBa. lIpocrelininie TpuroHoMer- 6 OK 01 [1P63, I1Py7, I1PyS,
HUS 1 HEPABEHCTBA pudeckue ypaBHeHHA. TpuroHoMeTpuyeckue ypaBHeHHUS. OCHOBHBIE MPHEMBI JIP23, JIP26, MPS8
WX pemieHus (pa3ioKeHHEe HAa MHOXHUTEIH, BBEIACHHUE HOBBIX HEM3BECTHBIX). ,MP10, MP13, MP17
[Ipocreiimme TpuroHomerpuieckue HepaBeHCTBa. OOpaTHBIE TPUTOHOMETPH- 30 01.05
yeckue QyHKIMHN. APKCHHYC, aPKKOCHHYC, aPKTaHI'€HC
B TOM unclie npakTHYECKHUX 3aHATHUN 6
[IpakTidaeckoe 3anstue No23. Ilpocreiiniine TpUrOHOMETPUIECKHE yPaBHEHUS [1P63, I1Py7, I1Py8,
1 HEPAaBEHCTBA JIP23, JIP26, MP8
[IpakTidaeckoe 3anstre Ne24. TpuroHoMeTprUUecKre YpaBHEHHS U METOBI X ,MP10, MP13, MP17
pereHus Y0 01.02; Yo 01.03
[Ipaktrueckoe 3ansitue Ne25. TpUroHOMETpHUUECKIE YpaBHEHUS
Pa3nea 3 Hayaga MaTeMaTH4eCKOI0 aHAJIM3A 64
Tewma 3.1 IlpousBoxa- | Jumaktuueckue eTUHUITB, COAEPIKaHNE 36
Hast PYHKINHA U e€ ITocnenosarenprHocTH. CocoOBI 3aJaHMsA M CBOMCTBA YHMCJIOBBIX ITOCJIEIOBA- 20 OK 01 [1P64, 11P614, I1PyS8,
IIPUMEHEHUE tenpHOCTeH. [loHsTHE O Mpenene mocnenoBaTenbHOCTH. CylllecCTBOBaHUE Ipe- [1Py9, I1Py10;
JieJla MOHOTOHHOM OTpaHMYeHHOM mocienoBareabHOCTH. CyMMHUpOBaHHUE I10- [1Py18, ITPy19
cleoBaTeIbHOCTEH. beckoHeuHo yObIBaromias reoMeTpuieckas Mporpeccus u JIP26, MP8 ,MP10,
ee cymma. [IpousBonnas. [lonsTre 0 pon3BOIHON (BYHKINH, €€ TeoMeTpHude- MP12, MP17, MP 18
CKMI U (U3NUECKUI CMBICI. YpaBHEHHE KacaTelIbHOW K TpauKy (QYyHKIHH. 30 01.05;
[IpousBogHble CyMMBI, pa3HOCTH, NPOU3BENEHHUs, 4yacTHOro. I[IpomsBomHble
OCHOBHBIX 3JIeMEHTapHbIX QyHKIMHA. [[pumenenne npon3BoIHON K HCCIIen0Ba-
HUI0 QYHKIWH U TiocTpoeHuio rpadukoB. [IponsBoaHbie 00paTHONH QYHKIMU U
KoMIo3uu QyHKIuA. [IpuMepbl UCTIONB30BaHUs IPOU3BOJHOMN Il HAXOXK-
JeHHS] HAWIy4IIero peleHus B npodeccHoHaIbHbIX 3afadax. Bropas mpous-
BOJIHAs, €e TeoMeTprUYecKuid W (U3nUecKuii cMbicia. HaxoxkaeHune cKopocTH
JUIsl TIpoliecca, 3aIaHHOT0 GopMyJIol u rpaguKoM
IlIpogpeccuonanvno-opuenmuposannoe cooeprycanue HaxoxneHue ontu-
MaJIBHOTO PE3yJIbTaTa B 3a/1a4aX TEXHOJIOTHYECKOT0 NMpouiis
B TOM 4ncIle MpaKTUYECKUX 3aHATUI 16
[Ipaktrueckoe 3amstre Ne26. UmcioBas IMOCIeIOBAaTEIHHOCTD, CIIOCOOBI €€ 16 [1P64, 11P614, T1PyS,

3a/1aHusl, BBIYUCIICHUS YJICHOB MocheaoBarenbHocT. [Ipenen nocnenoBareib-
HocTh. HaxoxeHue npeaennoB pyHKIun

[IpaxTrueckoe 3ansatue Ne27. HaxoxaeHrne MPOU3BOIHBIX 110 OTPECIICHUTO
[paktuueckoe 3ansrue Ne28. TlpaBuna u Gopmynsl nuddepeHupoBaHus,
Ta0JIUIa TIPOU3BOIHBIX JIEMEHTAPHBIX (PYHKITHI

[paktudeckoe 3ansTre No29. BerauciieHre MPOU3BOIHBIX CIOKHBIX QYHKIHH
[IpakTiuaeckoe 3anstue Ne30. ['eomeTpudeckne MpUIOKEHHS TPOU3BOTHON
[IpakTuaeckoe 3ansatre Ne31. O0mas cxema ucciaenoBaHus (pyHKIIUU
[IpakTnueckoe 3anstue Ne32. MccnemoBanue (yHKIHA C TOMOIIBIO TPOM3-

[1Py9, I1Py10;
[1Py18, ITPy19
JIP26, MP8 ,MP10,
MP12, MP17, MP 18
¥001.02; Yo 01.03




BOJIHOH ¥ MOCTPOCHUE rpaduKoB

[Ipaxtrueckoe 3ansTue Ne33. HaxokmeHne HaWOOJNBINETO W HANMEHBIIETO
3HAYCHUS U DKCTPEMAJIbHBIX 3HAYeHUH QyHKIMH. HaxoxeHne ONTHMAIBHOTO
pe3ysibTaTa B 3a/1a4ax NpoQecCHOHATLHOW HANPABICHHOCTH

Tema 3.2 Unterpan u | JlunakTuueckue eIUHULBI, COACPHKAHUE 28 OK 01

ero MpuMeHEHNE [TepBooOpasnas u uHTErpall. [IpuMeHeHHe OMpeeICHHOTO HHTEeTpaia I Ha- 14 [1P64, I1P614,
XOXKACHUS IUIOmand KpuBonWHEeHHOW Tpamenuu. ®opmyma HeroToHa- [1Py10; ITPy18,
Jleitonnna. Ilpumepsl mprMeHEeHUs MHTETpaja B 3aAadax npodeccuoHambHOM I1Py19
HaIpaBJICHHOCTH JIP26, MP8 MP10,

MP12, MP17, MP 18
30 01.05;

B Tom unciie npakTHYecKnX 3aHATHI 14
[IpakTuaeckoe 3anarue Ne34. Unrterpan u mepBooOpasHas. HaxoxaeHue He- 14 [1P64, I1P614,
ONPEJEICHHBIX UHTETPAJIOB IIPY IIOMOILHA CBOMCTB UHTETPAJIOB [1Py10; ITPy18,
[IpakTnueckoe 3anstue Ne35. lHTerpupoBanue METO0M 3aMEHBI IepeMEHHON I1Py19
[Ipaktuueckoe 3anarue Ne36. IHTerpupoBanue pa3auuHbIMUA METOIaMHU JIP26, MP8 ,MP10,
[IpakTuueckoe 3anstue Ne37. Teopema HproTona-JleliOHuna. Brraucienue MP12, MP17, MP 18
OTIpe/IeTICHHBIX HHTETPaIoB Y0 01.02; Yo 01.03
[Ipaktnueckoe 3anarue Ne38. BriuncieHue ONpeaeeHHbIX HHTErpaioB METO-
JIOM 3aMEHBI IEpEMEHHON
[IpakTuueckoe 3ansrue Ne39. Beiuncienue miomaaei Guryp u o00beMoB Tell
[TpakTnueckoe 3ansaTue Ne4(0. @uszndeckne NPUIOKEHHSI HHTETPAJIOB
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
[IpumeHeHus: uHTErpaia B 3a1a4ax NpoPecCHOHAILHON HAIMPaBICHHOCTH TEX-
HOJIOTHYECKOTO MPpOohuIIs

Pa3nen 4 I'eomerpus 54

Tema 4.1 Koopauna- | JluIakTHueCKUe eIMHULBI, COACPHKAHUE 8 OK 01

TBI U BEKTOPBI [IpsimoyronpHas (AekapToBa) cucTeMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna 4 [1P613, ITPy17, MP10
pPacCTOSHUS MEXIY ABYMS TOUYKaMH. Y paBHEHUS Cepsbl, IIIOCKOCTH U MPSIMOH. 30 01.05;
Bextopsl. Moaynes Bektopa. PaBeHCTBO BekTOpOB. ClI0)KEHHE BEKTOPOB. Y M-
HO’KEHUE BEKTOpa Ha 4Mcio. PasnoxeHne BEKTOpa MO HANpaBIEHUSAM. YTON
MEXIy AByMs BekTopamu. IIpoexums Bekropa Ha ocbk. KoopauHaTel BEKTOpA.
CkansipHO€ TIPOU3BEIEHHE BEKTOPOB. Vcmonb30BaHHe KOOPAWHAT U BEKTOPOB
[IpH PEIICHUN MaTEMaTHYECKUX U TPUKIIAIHBIX 33124
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue
Omeparuu ¢ BEKTOpaMH. YTOJI MEXKIY BEKTOPAMH B 3aJa9ax TEXHUIECKOW Me-
XaHHUKH M JIEKTPOTEXHUKH
B ToMm uncne npakTHYeCcKUX 3aHATHI 4




[Ipaktuueckoe 3ansatue Ne 41. Bekropsl. JelicTBust ¢ BekTopamu. JlekapToBa
CUCTEeMa KOOpAMHAT B MPOCTPAHCTBE. PaccTosiHIE MEX Ty TOUKaMH
[Ipaxtraeckoe 3ansaTue Ne 42. JlekapToBa cUCTeMa KOOPAMHAT Ha TIOCKOCTH.
YpaBHeHUs OpsSIMOU, OKpY>KHOCTHU. Pellienre 3a7a4 Ha pacroiiosKeHUE TPSIMbBIX
Ha TUIOCKOCTH

I1P613, ITPy17, MP10
Y0 01.02; Yo 01.03

Tema 4.2 Ilpsimble u JuiakTHIeCKUe eIUHHIIBI, COIEPIKaHNE 20 OK 01
TLIOCKOCTH B IIPO- B3anmHOe pacmonokeHHe OBYX NPSMBIX B TpocTpaHcTBe. llapammenpHOCTH 10 [1P61, I1PG6Y, I1P612,
CTpaHCTBC npsaMoil U mrockoctd. IlapamrensHocTh MIIOCKOCTEN. IlepneHauKyISpHOCTD [1Py1, ITPy14,
MIPSIMO | TTTOCKOCTH. [1Py15, JIP26, MPS,
[lepnenaukyisip U HAKIOHHAS. YTOJ MEXAY NPSAMOM U INIOCKOCThIO. JIByrpaH- MP10;
HBIH yTOoJI. 30 01.05;
VYros Mexy IIOCKOCTIMU. 1IepleHIuKyIIpHOCTh ABYX INIOCKOCTEN. I'eomer-
puueckue nmpeoOpa3oBaHUsl MPOCTPAHCTBA: MMAPAJUICJIBHBIA MEPEHOC, CUMMET-
pYsi OTHOCHUTENIBHO IIocKocTU. [lapannenbHoe npoekTupoBaHue. llnomanb
OpPTOTOHATILHOM MpoeKImy. M300paskeHre NpocTpaHCTBEHHBIX GUTYD
B Tom unciie npakTHYecKnX 3aHATHI 10
[IpakTiaeckoe 3ansaTue Ned43. Pemenue 3afad Ha mapaiuiebHOCTh MPSMOW H 10 [1P61, I1PGY, 11P612,
IIJIOCKOCTH ITPyl1, ITPy14,
[IpakTnueckoe 3anstre Ne 44. Pemenue 3a1a4 Ha NepreHAUKYIIPHOCTD Mps- [1Py15, JIP26, MPS,
MOM M TIJIOCKOCTH MP10,
[IpakTnueckoe 3anaTue Ne 45. Pemenne 3a1a4 Ha IPUMEHEHHE TEOPEM O TPEX Y0 01.02; Yo 01.03
MePIIeHIUKYIIspax
[Ipaktuueckoe 3anarue Ne 46. PelieHue 3a1a4 Ha MapaieIbHOCTh INIOCKOCTEH
[TpakTnueckoe 3anstue Ne 47. Pemenue 3a1a4 Ha ABYIpaHHbIE YIJIBI
Tema 4.3 Mmuoro- | Jlunaktudeckue eIUHUIIBI, COACPKAHUE 26 OK 01
TPaHHMKM M Kpyriusle | BepmwHbl, peOpa, rpaHu MHOTOrpaHHHMKA. Pa3BepTka. MHOTOrpaHHBIE YTJIBI. 8 [1P610, ITP611,

TCJ1a

Brinmyxiieie MHOTOrpanHuku. Teopema Oitnepa. [Ipusma. Ipsamas u HakIoHHas
npusMa. [IpaBuneHas npusma. [lapamnenenumen. Ky6. [Mupamuga. [lpaBumns-
Has nupamuaa. YcedeHHas nupamunaa. Terpasap. CumMerpun B KyOe, B ma-
pannenenunene, B npu3Me u nupamuae. CeueHus: Kyoa, MPU3MbI M TUPAMUIBI.
[IpencraBienne 0 MpaBUIIBHBIX MHOTOIPaHHUKAX (TeTpa’ape, KyOe, OKTa’pe,
nmonekalape u ukocadape). Lumuaap u koHyc. YcedeHHbI Kornyc. OCHOBaHUE,
BBICOTa, OOKOBasi TIOBEPXHOCTh, 0Opa3yrolas, pa3BepTka. OceBble ceUeHUs U
ceueHus1, napajuiedabHble ocHoBaHuio. Lap u cdepa, ux ceuenus. KacarenvHas
IJIOCKOCTh K chepe. OO0beM u ero mamepenus. uTterpansHas Gpopmyna oobe-
Ma. @opmynbl o0beMa KyOa, MPSIMOYTOJIBHOTO TapajieNienunenia, MpU3MBbI,
mwnHapa. Popmyiiel odbeMa upaMuIbl M KoHyca. PopMyIibl IIIOMAaId Ho-
BEPXHOCTEH HWIMHApA U KoHyca. PopMyIibl o0beMa Iapa v IIomagd cQepsl.
[Togobue Ten. OTHOMIEHUS TUIOMANCH MOBEPXHOCTEH M OOBEMOB IMOJTOOHBIX

[1P612, I1P614,
[1Py14, I1Py15,
[1Py16, I[1Py19,
JIP26, MP§, MP10,
MP17, MP18
30 01.05;




TECII

B Tom uncne npakTHdecKux 3aHATHIA 18
[IpakTidaeckoe 3ansTre Ne48. Permenune 3a1a4 Ha apajuieenuIes 1 Kyo 18 [1P610, ITP611,
[IpakTidaeckoe 3anstre Ne 49. Pemrenue 3a1a4 Ha Ipu3My [1P612, [TP614,
[IpaxTnueckoe 3ansatue Ne 50. Pemenue 3a1a4 Ha nupaMuay [1Py14, I1Py15,
[Ipaktuueckoe 3anarue Ne 51. Pemenue 3aqad Ha BeIYrciaeHnE 00bEMOB U MO~ [1Pyl16, I[1Py19,
BEpXHOCTEH MHOTOTPAaHHHUKOB JIP26, MP8, MP10,
[IpaxTnueckoe 3ansatue Ne 52. Pemienue 3a1a4 Ha IIMHAD MP17, MP18
[IpaxTnueckoe 3ansatue Ne53. Perienue 3a1a4 Ha KOHYC Y0 01.02; Yo 01.03
[IpakTidaeckoe 3ansatue Ne 54. Pemrenue 3aa4 Ha map u chepy
[IpakTiaeckoe 3anstue Ne 55. Pemenue 3a7ad Ha KOMOMHAIIMK TeOMETpHYeE-
CKHUX TelN
[IpakTiaeckoe 3anstie Ne 56. Pemenue 3aad Ha KOMOMHAIIMK TeOMETpHYeE-
CKHUX Tel
Pa3nea 5 KomOnnaTropuka, CTATHCTHKA M TeOPHS BEPOSATHOCTEH 10
Tema 5.19n1eMeHThI JupakTuyeckue eAUHUILIBI, COAEPKaHNe 4 OK 01 I1P6S, 11Py4
KOMOMHATOPHUKU B OcHoBHbIE TOHATHA KOMOMHATOPUKHU. 3a7a4yl HA MOJACYET YMCIIa pa3MELICHUH, 2 MP13, MP17
uHpopmaTuke u MEepecTaHoOBOK, coueTannii. Penrenue 3aqau Ha nepebop BapuantoB. @opmyna 30 01.05;
nporpaMMupoBaHuH | 6uHoma Hetotona. CBolicTBa OMHOMHUHAJIBHBIX KOA(Q(PHUIHMEHTOB. TpeyroabHUK
[Tackans
B ToM uncie npakTHYeCKHUX 3aHATHHA 2
2 I1P68, T1Py4
[IpakTiueckoe 3anstue Ne57. Pemenue koMOMHATOPHBIX 3a7a4. PasmenieHus MP13, MP17
’ Y0 01.02; Yo 01.03
COYETaHMs U IIePECTaHOBKU .
Tema 5.2 Da1eMeHTBI JupakTuyeckue eAUHUIIBI, COAEPKaHNe 6
TEOPUU BEPOSITHO- CoObITHE, BEpOSITHOCTD COOBITHSI, CIIOKEHHE H YMHOXeHHE BeposTHOCcTei. [1o- 4 OK 01 [1P67, I1P68, T1Py12,

CTel U MaTeMaTHuye-
CKOU CTaTHUCTHUKH

HATHE O HE3aBUCUMOCTH COOBITHH. [lMCKpeTHas CilydaifHas BETWIWHA, 3aKOH
ee pacnpeneneHus. UncnoBble XapakTepUCTUKH IUCKPETHOM CIIy4ailiHOM Benu-
yuHbL. [loHsTHE 0 3aKOHe OonbKX yucen. [IpencraBienne naHHBIX (TaOIUIIb,
JarpaMMBbl, TpaduKy), TeHepatbHas COBOKYITHOCTh, BRIOOpKA, cpeiHee apud-
MeTudeckoe, Meanana. IloHsaTHe 0 3ajauax MaTeMaTHYECKOW CTATHCTHK.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue BeposTHOCTh B 3aa4ax

TEXHOJIOTHYCCKOI'O HpO(i)I/IJIH

[1Py13, [1Py18,
JIP26, MP13, MP17,
30 01.05;




B ToM umcnie npakTHYeCKUX 3aHATHIA 2

[Ipaxktraeckoe 3amstue Ne58. Kiaccumdeckoe ompefeeHne BEpOSTHOCTH, 2 [1P67, I1P68, 1TPy12,

CBOICTBa BEPOSITHOCTEN, TeOpeEMa O CYyMME BEPOSATHOCTEH. BeposTHOCTH B 3a- [1Py13, [1Py18,

Ja4ax TeXHOJIOTHYECKOTO MPOdUIIs. JIP26, MP13, MP17,

Y0 01.02; Yo 01.03

Pa3nen 6. OCHOBBI IMCKPETHOI MaTeMaTHKH 6
Tema 6.1 OcHOBEI JnakTuueckre eIMHULBI, COAEpKaHne 2 OK 01 [Ipy2, Ilpy3, MP17,
TEOPHUH MHOXKECTB MmuoxectBa. CriocoObl 3amaHusi MHOXeCTB. Ormepaluu HajJ MHOXXECTBaMH. MP18, JIP26

JmnarpamMmMer Bena 30 01.05;

B TOoM 4mcIie npakTUYECKUX 3aHATUM 2

[IpakTiaeckoe 3anarue Ne 59. CriocoObl 3amaHust MHOXKeCTB. Onepanun Haj 2 [Ipy2, MP17,

MHOKECTBAMU V0 01.02; Yo 01.03
Tema 6.2 OcHOBBI JunakTuueckre eIMHUIbI, COAEpKaHue 2 OK 01 [Ipy2, Ilpy3, MP17,
Teopuu rpados [lonstue rpada. CrmocoOsr 3amanusi. Buasl rpadoB. Marpuia CMeXHOCTH. OK 02 MP18, JIP26

Marpuiia HTHIHJEHTHOCTH. MapIipyT, UK, TIyTh B Tpade 30 01.05;
[IpoMexyTouHas arTecTanus 18

Bcero:
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4YCJOBHUA PEAJIM3ALIAY YYEBHOM TACIUTLIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieyeHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME CleUalIbHbIE
IIOMEILIEHUS U OCHAIICHHUE!

Tun 1 HAaMMeHOBaHHe CIIeaJIbHO-

OcHalleHHe CnenuaJLHOr0 MoMeIeHus
o MoMeIeHNs

kabuHeT MareMaTu4ecKuX TUCHUILIMH | MyJIbTUMEIMIHBIC CPECTBAa XpaHEHHUs, Tepeladd U
npeICTaBICHUS HH(DOPMALIUH.

Y4eOHO-MeTOAMYECKasT JIOKYMEHTAlUs, JAUJIaKTHYe-
CKHE CPEACTBA.

Pabouee MecTO mpemogaBaTeNs: MEPCOHATBHBIA KOMITHIO-
Tep, pabourie mMecra 00ydarolmmxcs, J0cKka yueOHas, y4ueO-
Hast MeOelb;

Moien reOMeTpHUYECKHX TN, CIIPABOYHBIC TAOIHUIBI U
bopmybr,

IepcoHaNbHBIC KOMITBLIOTEPHI

[TomenieHue st CaMOCTOSITENEHOM [Tepconanbubie KoMnbOTepHI ¢ makeTroMm MS Office,

paboThI 0OyJAOIINXCS BBIX0JIOM B IHTEpPHET U C TOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHU-
TeTa

4.2 YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecledeHHe peaju3auuu NporpaMmbl

OcHOBHBIC HCTOYHHMKH:

1. Anumos, III.A. MaremaTuka: anreOpa U Hayajla MaTEMaTUYECKOr0 aHaINU3a, reomMeTpus. Anreo-
pa u Hauyasa MmaremaTuyeckoro aHanuza 10-11 kmaccel (6a30BbIi U yriyOlIeHHBIH YpOBEHB) @ y4eOHHUK /
II.A. Amumos, M.B. Tkauesa, H.E. ®enopona [u np.]. - 7-e m3a. - Mocksa : [IpocBemienue, 2022. - 464
c. - ISBN 978-5-09-099445-3. - TekcT : HeOCpeICTBEHHBIN

2. Aranacsn, JI.C. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYECKOro aHaiau3a, reomerpus. I'eo-
metpus. 10-11 xnaccel (6a30BbIi U yriyOnaeHHbIH ypoBeHb) : yuebHuk / JI.C. Aranacsn, JI.C. Kucenesa,
O.I'. Tlo3nsik [u ap.]. - 7-e u3M., nepensgaHHoe U gonoaHeHHoe - Mocksa : [IpocBemenne, 2022. - 287 c. -
ISBN 978-5-09-099446-0. - Tekct : HEmoCpeICTBEHHBIH

3. FOxno, H.C. Matemaruka [OnekrponHnslii pecypc]: yueOnuk / H.C. FOxHo. — Mocksa : H-
®PA-M, 2022. — 204 c. — (Cpennee npodeccronanbHoe obpaszoBanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Tekcr : snekrponnsiid. — URL: https://znanium.com/read?id=379702(nata 06-
pamenust: 20.04.2023). — Pexxum 10CcTyma: mo moAmucKe.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. boromonos, H.B.Marematuka. 3agauu ¢ pemeHusiMu B 2 4. Yacts 1 [DnexTpoHHBIN pecypc]:
yueOHoe mocodue sl cpeHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromonos.— 2-e uzf., ucrp. u
non.— MockBa: M3marensctBo FOpaiit, 2022.— 439 c.— (IIpodeccuonansnoe obOpa3oBaHHUE). —
ISBN 978-5-534-09108-3. — Tekcr : snexTponHsIid. // Obpa3oBatensHas miatgopma FOpaiit [caiit]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1(nata oOparie-
Hus: 20.04.2023).

2. boromono, H. B.Maremaruka. 3agaun ¢ pemreHussMu B 2 4. Yacth 2 [DIEKTPOHHBINA pecypc]:
yueOHoe rmocodue sl cpefHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromonos.— 2-e uzf., uctp. u
norn.— Mocksa: MsamarensctBo Opaiit, 2022.— 320 c¢.— (IIpodeccruonanpHoe o0Opa3oBaHuE).—
ISBN 978-5-534-09135-9. — Tekcr : anexTponHslid. // OOpa3oBarensHas muatdopma FOpaiit [caift]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1(nata oOpariie-
Hus: 20.04.2023).

3. Jlucnukun, B.T. Maremaruka B 3agavax ¢ pemenusimu / B.T. Jlucuukun, 1.JI. ConoBeitunk. —
10-e wuszn., crep. — Cankr-Ilerepoypr : Jlans, 2023. — 464 c. — ISBN 978-5-507-46662-7. —
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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-2-490795#page/1

Texct :anexktponnbii — URL: 3BC Jlans (lanbook.com)(nata obpamenus: 20.04.2023). — Pexxum mocry-
Ia: 1o MOJAIHUCKE.

IIporpammuoe obecneuenune u UnrepHer-pecypcni:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip, MS Windows
Calculate Linux Desktop
MS Office
7 Zip

HNHTepHET-pecypesbl:

1. Vpoku, TecTsl M Ipe3eHTanuu 1mo Matemaruke: [cait]. - URL: http://urokimatematiki.ru/(xzara
obpamenusi: 20.04.2023). — TekcT: 31EKTPOHHBIH.

2. [IpeseHTanmu 1o  MaTemMaTuke, ainrebpe W TEOMETPHH: [caiiT]. - URL:
http://mirmatematiki.rumara oopamenus: 20.04.2023). — TekcT: 3JIEKTPOHHBIH.

3. Mup Maremaruveckux ypaBHeHwii: [caiT]. - URL: http://eqworld.ipmnet.ru(nara oGparienus:
20.04.2023). — TeKCT: 37eKTPOHHBIH.

4.  VHTepHeT-poeKT «3agaun» JUIsi yddTelned W mpenonaBareneit: [caiir]. - URL:
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5 KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHMA YYEFHOU JUCHUILIAHBI

KoHTposib u oleHKa pe3yibTaTOB OCBOEHHUS IUCHMILIUHBI OCYIIECTBIISETCS IpErnojaBaTeieM B
MpoIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalUH.

5.1 Tekyuuii KOHTPOJIb

KounTponupyemsie pas- KonTtponupyemsie pe- | HaumeHoBanue Kputepuu onenku
Ne | nensl (Tembl) yueOHOH | 3yabTaThl (YMEHUS, 3HA- OLIEHOYHOI'0
JCIUTLIAHBI HUS) CpelCcTBa
1 | Benenue TTpy5 Teem Kpurepun ouenku recra
2 Yo 01.02; Yo 01.03 «OTIANYHO»- IPABUIIBHO
30 01.05; BeInostHeHBI 90-100% 3a-
1P62, ITP63, I1PG6 JIAHMIA.
11P64, ITPGS, «X0po1o»- MPaBUILHO
Pa3nen 1 Anreopa Hpys, Tecm BbITIOJIHEHBI 80-89% 3a1a-
I1Py6, I1Py7, —_
IIPy8, I1Py11 )
JIP23, JIP26, «Y 10BJIETBOPHUTEIbHO»-
MPS8, MP10, MP13, MPABUJIBHO BBITTOJIHEHBI
MP17 60-79 % 3amanwuii.
3 «HeynoBneTBOpUTEIbHON-
MPaBUJILHO BBIMTOJTHEHBI
MeHee 60% 3amaHui.
[1P62, [1P63, ITIP66 IIpakmuueckoe
Tema 1.1. Passutue no- | Ilpy5,I1Py7 [IPy11, MP10 | 3ansmue KpuTepnun omeHKH mnpak-
HSTHS O YuCIIe Y0 01.02; Yo 01.03 (npakmuueckoe THYECKHX H KOHTPOILHBIX
30 01.05; 3a0anue) paGor
Tecm Ouenka "oramyno'" cra-
BUTCSI, €CJIM 3aHSITHE BbI-
MOJIHEHA B MOJHOM O0BE-
4 T1PG4, TIPGS, TIpys, Ipaxmuyeckoe | M€ € CO?J'IIOI[GHI/IGM HE00-
Tema 1.2 ®yHk1uu u JIP23 , JIP26, MP17 3aHAMUe XOIUMOH IIOCIIEIOBATENL-
rpaduku Y0 01.02; Yo 01.03 (npaxmuyeckoe | HOCTH JCUCTBUH; B OTBETE
30 01.05; 3adanue) NpaBWJIBHO W AaKKypaTHO
Tecm BBINIOJIHEHBI BCE 3allUCH U
5 [1P62, ITPG3,I1POS, Ilpaxmuueckoe BBIYHCIICHUA.
[1Py6, ITPy7, sansmue Onenka 'xopomo'" cra-
Tema 1.3 Kopnu, crene- | TIPy8, JIP23, JIP26, MP8 (npakmuueckoe | BUTCS, €CIIH  BBIOTHCHBI
HH M JIOTapuMBbI MP10, MP13, MP17 1 555410e) TpeGOBaHus K OIEHKe "OT-
Y0 01.02; Y0 01.03 Konmponvhas JTUYHO", HO JOMyIIeHBI 2-3
30 01.05; paboma He/l09eTa.
Ounenka 'ynoBiaerBopu-
6 30 01.03; 30 02.02 Koumponvnas TeJbHO" CTABHTCS, €CIH
Yo 01.01; ¥o 02.03 paboma 3aHATHE BBINIOJHEHA HE
11P63, I1P65, ..
Pa3zaen 2 OCHOBBI TPH- TIPy6, TIPy7, TIPy8, MOJHOCTBIO,  HO 00BEM
rOHOMETPUH .JIP23, .JIP26, BBIIIOJTHEHHOU 4YaCTHU Ta-
MPS ,MP10, MP13, KOB, 4TO MO3BOJISIET MOJIY-
MP17 YUTh TMPABWIHHBIC PE3YJIb-
TaThl W BBIBOJBI, B XOJ€
7 Tema 2.1 OCHOBHBIE T1O- I1P635, TTPy6, TIPyS, Ilpakmuueckoe | IpoBeAeHUs pabOTHI ObUIN
JIP23, JIP26, MP8 sanamue JOIYIIEHBI OIIUOKH.
FATHA TPHTOHOMETPHH, -MP10, MP13, MP17 (npakmuueckoe | OueHka ''Heyla0BJIETBO-
TIpeo6pasoranms Tpuro- Y001.02; Yo 01.03 3a0anue) pHUTEILHO" CTaBHTCS, ec-
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HOMETPHUYECKHX BhIpa- 30 01.05; Tecm
JKEHUH
8 I1P63, IIPy7, IIPy8, JIP23, | [Ipakxmuueckoe
Tema 2.2 Tpuronomer- | jip26, MP8 ,MP10, MP13, | sausmmue
pUYECKHE YPaBHCHHUS U MP17 (npaxmuueckoe
HEpaBEHCTBA Y0 01.02; Yo 01.03 3a0anue)
30 01.05;
9 Y0 01.02; Yo 01.03
30 01.05; Tecm
I1P64, I1P614,
Paznen 3 Hauana ma- 1Py8, ITPy9, [IPy10;
TeMaTH4YeCKOro aHaJu- I1Py18, I1Py19
3a JP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, I1P614, I1Py8, Ilpaxmuueckoe
[Py9, IIPy10; IIPy18, | 3guamue
Tewma 3.1 IIpousBoanas IPy19 (npakmuueckoe
b . JIP26, 3a0aHue)
YHKIIUU U €€ TIPUMEHE MP8 MP10. MP12 X
Hue MP13, MP17, MP18 Ogmp onbrdA
Vo 01.02; Yo01.03 | Pdavoma
30 01.05;
11 [1P64, 11P614, I1Py10; Ilpaxmuueckoe
I1Py18, ITPy19 3auamue
JIP26
T 32.1 ’ (npakxmuueckoe
ema Hrerpat MPS, MP10, MP12, | o )
€ro NpuMeHEHNUE MP13, MP17, MP18 KonmponbHas
V0 01.02; Yo 01.03 o
30 01.05; p
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
TIP61, IIP69, IIP610,
MP611, MP612,
11P613,I1P614,
Pa3nen 4 I'eomerpus ITPy1,ITPy14, IIPy15,
IPy16, IPy17,ITPy18,
TPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21
13 I1P613, ITPy17, MP10 Ilpaxmuueckoe
Tema 4.1 Koopaunats! u Y0 01.02; Yo 01.03 sauamue
BEKTOPBI 30 01.05; (npaxmuueckoe
3a0aHue)
14 [1P61, ITPGY, ITP612, Ipaxmuueckoe
Tema 4.2 [Ipsimble u [IPyl, [Py 14, [IPy15, o
IIJIOCKOCTH B IIPOCTpPaH- JIP26, MP8, MP10, MP21 (npakmulteCKoe

JI 3aHATHE BBITTOJHEHA HE
IIOJTHOCTRIO WM O0BEM
BBINIOJTHCHHOM YacTH pa-
0OTBI HE IO3BOJISICT CliE-
JaTh TPABWIBHBIX BBIBO-
JIOB.
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CTBE Vo0 01.02; Yo 01.03 3a0anue)
30 01.05; Koumponvras
paboma

15 I1P610, ITIP611, ITP612, | [Ipakmuueckoe

HP614, HPy14, HPylS, 3aHAMue
Tema 4.3 MHOFOFpaH- HPy16, HPy19, .HP26, (npakmuqeck‘oe
V0 01.02; Yo 01.03
° K
30 01.05; OHMPOJIbHAS
paboma

16 Yo 01.02; Yo 01.03 Tecm

Pa3nen 5 Kom6unaro- 30 01.05;
I1P67, I1P6S,
PHMKAa, CTATHCTHKA U TPy4, TIPy12, TIPy13,
Teopusi BEPOSITHOCTEM MPy18,
JIP26,
MP13, MP17

17 [1P68, I1Py4 Ilpaxmuueckoe
Tema 5.1 DaeMeHTHI MP13, MP17 3ansamue
KOMOHWHATOPUKH Yo 01.02; Yo 91'03 (npakmuueckoe

30 0_1'05’ 3a0anue)

18 Tema 5.2 DaeMeHThb] HP67, HP68, HPylZ, HpaKmuLl€CKOe
TEOPUH BEPOATHOCTEN 1 IIPy13, IIPy18, JIP26, | sanamue
MaTeEMaTHYeCKOI CTaTH- MPB’. MP17, (npaxmuseckoe

V0 01.02; Vo 01.03 3adanue)
CTHKH 30 01.05;

19 Yo 01.02; Yo 01.03 Tecm
Pazaen 6. OcHOBLI AHC- 30 01.05;

N Mpy2, Ipy3,
erTHO“ MaTeMaAaTHUKHN .JIP26
MP17, MP18,

20 [py2, IIpy3, MP17, Ilpaxmuueckoe
Tema 6.1 OcHOBBI TEO- MP18, JIP26 sauamue
PUH MHOYKECTB ¥001.02; Yo 91.03 (npakmuueckoe

30 01.05; sadanue)

21 [Ipy2, IIpy3, MP17, Tecm

Tema 6.2 OCHOBEI TE€O-
puu rpagos

MP18, JIP26
¥001.02; Yo 01.03
30 01.05;
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5.2 Ilpome:kyTOUYHAS aTTeCTALUS

[IpomexyTouHas arTecTanus 00y4JaronMXcsl OCYIIECTBIISIETCS M0 3aBeplIeHHE N3YYEHUs y4eOHOro
npeameta «MareMaThKa U MO3BOJISIET OMPEACIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUSI.
dopma IpoMeKyTOUHOM aTTecTanuu mno npeamery «MatemaTuka» — nuddepeHupoBaHHbIN 3a4eT

B | cemecTpe, 9K3aMeH BO 2 ceMecTpe.

Pe3ysabTarsl 00yyeHus

OuneHoYHBIE CPeICTBA
JUISI IPOMEKYTOYHOM aTTeCTAUU

JuddepeHuipoBaHHbIN 3a4eT

¥001.02; Yo 01.03
30 01.05;
[1P62, I1P63, I1P64, I1P6S5, I1P66
[1PyS5, ITPy6, I1Py7, I1PyS,
JIP23, JIP26, MP&, MP10, MP13, MP17

Koumponvnas paboma
1. HaiiguTe o6macTh onpeaencHus yHKIIHIA:

Flx) = [4x—10

«ql xT+5x

2. Haiinure Hynu ¢pyHkuuu:
2x-8
f[.'?fj - .r;r—ﬂ.r'
3. Pemmre uppannoHagbHOe ypaBHEHHE.
V3x+1++v4x—3=+/5x+4
4. Beluucnure:
0,0277s —(3) ~+256°7° —374 4+ 55°
5. Pemmre nokaszarenbHOe ypaBHEHHUE:
491‘4‘1 — ':I,r
6. Pemmre norapudpmMuyeckoe HEpaBEHCTBO:
log:(2x—7) = —1.
7. Yupocture:
cos2a + tg o sin 2a,
8. Pemmre TpUroHOMETPHUECKOE ypaBHEHHUE:
sinZx = \'ﬂ—:
9. Pemmre nokaszarenbHOE HEPABEHCTBO:
g x—3 -
G =)
10. Pemmite  TpUTOHOMETPHUYECKOE  YpaBHEHHE:
3sinx — 7 sin x cosx + 2cos®x = 0,
IK3aMeH
Konmponvnas paboma
Y0 01.02; Yo 01.03 1. B pe3ynbrare pelicHusl HCCIEI0BATENLCKOM 3a-
30 01.05; o )
[1PG1, [IPG4, TIPG7, TIPGS, [TPG9, IIPG12, Jlaud HeOOXOIMMO HAWTH 3HAUEHHE Mpe/ena:
TPG10, TIPG11, [IPG12, [TPG14 _ 2 11x—3
MPyl, TIPy2, TIPy3, [IPy4, [IPy8, IIPy9, lim, 3 ————
IIPy10, I1Py15, I1Py14, TTPy15, ITPy16,
[IPy17, ITIPy18, ITPy19 2. Jlysa TEXHOIOIHYECKOM KapThl HY)KHO pacCuuTaTh yr-
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JIP26,
MPS8, MP10, MP7, MP10, MP17, MP18,
MP21

70BO# K0 ueHT kacatenbHON K rpaduKyPyHK-

2 3_4 2
mn f(x) = %B TOYKe Xo = 1.

TexHonornyeckuit mpouece 3aaaercst QyHKIuen y =
eity = x3 — x? — 8x + 4. Tpebyercanaiitu
HauMEHbIIIee 3HaUeHNe PyHKIIUUHA

ke[1; 7].

HanpsikeHye Ha KOHIEHCATOPE MEHSETCS OT
BPEMEHH 110 3aKOHY

U(t) = t3 — 9t% + 15t + 10. Haiigure MOMEHT
BPEMEHH, IIPH KOTOPOM HANPSIKEHHE JOCTUTHET
MaKCHUMAaJIbHOIO 3HAYEHHUS.

HaiinuTe HeonpeieICHHbIM HHTETPAT:

1
f (E cosx + 2x — \/E) dx

K mockoctu npoBeneHa HakiioHHass MA u riep-
neHaukyssp MO, paBubii 15 cMm. Yron Mexnay
HAKJIOHHOH ¥ IJIOCKOCTBI0 cocTaseT 30°. Haii-
JIUTE JJIMHBI HAKJIOHHOM U €€ TTPOEKIIUH.

Haiitu ckajsipHOe NPOU3BE/ICHIE BEKTOPOB:A =
poa=(2; 3; —4m b=(1; -2; 1).

Breruncnure mnmomans KpUBOJIMHEWHOW Tpare-

MY, OTPAHUYEHHOW JINHUSIMU:
— 23— (0 —
y=x>y=0;x=3.

Hetans umeeT GhopMy TpsMON MPHU3MBI, B OCHO-
BaHUHM KOTOPOHM JICKHUT TPEYTOJBHHK CO CTOPO-
Hamu 39 cM, 17 cm u 28 cm. Bricota npusmel co-
craBisieT 20 cM. HaliquTe noqHyr0 MOBEPXHOCTh

U 00bEM NMPU3MBI.

10. HaiiTy mpou3BOIHYIO CIIOKHOM (PYHKITHH:

y = ViInsindx.
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Kputepun onenkn 1updepeHIIHPOBaHHOIO 3a4eTa U IK3aMeHa

- «OTIMYHO» - TEOPETUYECKOE COIEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB, yMEHHs
c(hOpMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MTPOrPaMMOil yueOHbIE 3a/laHusl BBIIIOJHEHBI, KAYeCTBO UX BHI-
IIOJIHEHUS OLIEHEHO BBICOKO.

- «X0poMUIO» - TEOPETUUECKOE COJEPHKAHUE Kypca OCBOEHO MOJHOCTHIO, 0€3 MPo0esIoB, HEKOTOPbIE
yMeHusi cOpMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOrpaMMoil yueOHbIe 3aaHus BBINOJI-
HCHBI, HCKOTOPBIC BUABI SaHaHI/Iﬁ BBIIIOJIHEHBI C OIIMOKAMHU.

- «Y 1OBIIETBOPUTEIBHO» - TEOPETHUUECKOE COAEPKaHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOEIbl He
HOCAT CYHICCTBCHHOT'O XapaKTepa, H€O6XOI[I/IMBIC YMCHUA paGOTbI C OCBOCHHBIM MAaTcpUaioM B OCHOB-
HOM C()OpPMHUPOBaHbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMON 0OyueHHs! y4yeOHBIX 3aJaHUH BBI-
IMOJIHCHO, HCKOTOPBIC M3 BBIITOJHCHHBIX 3a,uaH1/1171 CoAcCpiKaT OIIINOKU.

- «HeynoBneTBopuTENEHO» - TEOPETHUECKOE COJEPIKaHUE Kypca HE OCBOEHO, HEOOXOAUMBIE yMe-
HUS HEe C(OPMHUPOBAHBI, BBIIOJIHEHHBIE YU€OHbIE 3aIaHUs COJIepKaT rpyObie OIUOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOTI' MU, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOAbI OB YYEHUA

[Ipu mpoBeneHNH TEOPETHYECKUX M MPAKTUYECKHUX/Ia0OPATOPHBIX 3aHATHH HCIONB3YIOTCS Clie-
JYIOUIME Nearornyeckie TeXHOJIOTUH:

No Hassanue Llenb ucnonb3oBaHUA [Inanupyemblii Onucanue nopsijika UCIoyib30-
n/m | obpa3oBa- o0pa3oBaTeNbHON TeX- pe3yabTar uc- | BaHHs (AITOPUTM IPUMEHEHU)
TeIbHOU HOJIOTUU M0JIb30BAHUA 00- | TEXHOJIOTUHU B MPAKTHUECKOI
TEXHOJIOTU pa3oBaTeIbHON npodeCCHOHATBLHOM J1esTeNb-
(c ykazaHueM TEXHOJIOTHH HOCTHU
aBTOpa) / aK-
THUBHBIE U UH-
TEpaKTHUBHBIC
METO/JIbI 00Y-
YCHUS
1 [IpoGnemHoe | YcBoeHHE HE TOIBKO AKTHBHas Jed- [TocranoBka npoGiembl
o0y4yeHue pe3yJIbTaTOB HAYYHOI'O | TEJIbHOCTh KaXK- Oco3Hanue (npobnemmbiii 60-
(dx. Jpton) | mo3HaHusi, HO M CAaMOTO | I0TO o0yyarorie- npoc, npobremnas 3adaud),
IIyTH, IpOLECca [TONIY- | FOCSI HAa 3aHATHH, OBCYAICHNE IPOGIEMEL B
YEeHUsI 9TUX PE3yNibTa- | OOBEKTUBHOE
TOB, (JOpMUPOBAHUE orennBanme ges- | PYIHIC
M03HABATEIBHON CaMO- | TEIbHOCTU 00Y- OOGcyx/eHue T0ro, 4To0 U3-
CTOATEIBHOCTH YUEHHU- | YAIOIIErocs Ha BECTHO T'pYyIIIE O Ipodiieme —
Ka. 3aHATHH. 9Man 6vi1306a, AKMyanU3aAyuUU
SHaHUU
BripaOoTka BO3MOXKHBIX IyTel
peleHus
BripaboTka minaHa penieHus —
9mMan 3aKpenieHus Ho8bix 3Hd-
HUUl
Pabota no cOopy matepuaia
CucremaTu3zanus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUU
2 310pOBBEC- ObecrnieueHne caHuTap- CobioeHHe ori- [IpoBenenue GU3KyIHBTMUHY-
Geperatomas | HO-THTHEHMUECKOTO CO- | yvanpHOrO BO3- TOK ¥ (U3KYIIbTIAY3 HA 3aHsI-
CTOSIHHS y4eBHOTO 10~ | mymmHo- Tun(1-2 mun);
TEXHOJIOTUA OJIaronpHUsATHBIA MUKPOKIMMAT
(H. K. Cmup- Menierms (0cBeleHHe, LEIIOROTO pe- U TIcuxojiornyeckas oOCTaHOB-
HOB, A5 MpOBETpUBaAHUE, Temne- | KHUMa B ayJIUTO- 3
Hait, pATYDHEIH PErHM H puu; Ka — oman OUHAMU4ecKol nay-
C.I'.Cepuxos) | p.); MO/ICpKAHNE bl ypoxa
paboTtocnocob-
HaJIM4ue «OMOIMOHAIb- | HOCTH 00y4aro-
HBIX Pa3psIOK»: LIYTOK, | IIMXCS HA 3aHsI-
yIBIOOK, FoMopucTHye- | THH,
CKHUX WJIN OYYUTEIID- CMeHna BUIOB
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HBIX KapTUHOK, ITIOTOBO-

JACATCIIbHOCTH Ha

POK, M3BECTHBIX BhICKa- | YPOKE o0ydaro-

3bIBAHUM C KOMMEHTA- HXxca

pUSIMU | T.II.
Hirposas Tex- [ToBbIIIEHNE MOTHBA- AKTHBH3AIHA DOMoOIMOHATbHAS YCTAaHOBKA HA
HOJIOTHS A K A3y9CHUIO HC- MpIcauTenbHOM | U1TPY
(Baitbopoyo- | UMILIMHbI, aKTUBU3ALMUS | nesTenbHOCTH, [TocranoBka 3aa4 Urpsl, mpa-
Ba JI.B., 30- MO3HaBaTEeIbHON Jes- 3aKpEIUICHUE U BWJI U YCJIOBUI
JloTapesa TEJIbHOCTH, paCIIHpe- CHCTCMATH3ALNA | Peanusalus UIPOBBIX JCHCT-
A.B) HUE U JIONOJHEHHE 3Ha- | SHAHUH M YMCHUH |y

HUH o0ydaronmxcs 00 11O M3yHacMon [ToxBeneHre UTOrOB UTPHI

OCHOBHBIX IIOHATHAX U Teme: (peduexcus)

3aKOHAX MAaTeMAaTHKH enosas uepa —

9Man 3aKpenieHus Ho8bix 3Ha-
Huu

HHdbopMary- Obecneuenue HOJIE/HG- Harnsianoe co- Hutepuer — pecypcsl, B T 4 UC-
OHHO- HUS HOBBIX 3HAHWM, 32~ | MPOBOXICHHE M0JIb30BaHNE UHTCPHET-
KOMMYHHUKa- | KDEIUICHHE y4eOHOro MmarepuaiioB ypo- | 6paysepos (Firefox, Interne-
[IMOHHAs T€X- | MaTepHala M KOHTPOJb; | Ka (Bumeopoiukw, | tExplorer, Google u t1.)
HOJIOrUsA CXEMBI, TaOIu-
(pposbie Obecneuenue nporecca HB1); JUIS TIOMCKa, 0TOOpa M CHC-
TEXHOJIOTUH) | 0OyJYeHHUs B OHJIAWH TeMaTtu3anuu uHdopMaIuu
(A.B. Jlemy- dopmare OHIaMH CBI3E C — Ha smane domMawiHe20 3a-
poBa): y4acTHUKaMHU 00- Oanus

H3yuenue u
UCnoIb308a-
Hus ungop-
Mayuun3uH-
TEpHET HC-
TOYHUKOB
(s;exTpoH-
Hble y4eOHU-
K#, 00pa3oBa-
TEJIBHBIN
nopTan
MI'TY, cnpa-
BOYHUKH U
CITOBApH);

Humepax-
MUBHAsL No-
oaua u xpa-
HeHue UH-
¢opma-
yuu(OHJIAHH
OJIUMITHATIBI,

pa3oBaTENBHOTO
nporiecca (BH-
neoKoH(pepeH-
wwih);

IToBbI11IEHTIE MO-
TUBAIUU 00y4e-
HUS

aHKETHUPOBaHUE, TECTHUPO-
BaHHUE — Ha dmane KOHmMpo-
JI1 YCBOCHUSA 3HAHUU
XpaHeHue uH(pOpMalUU —
Ha smane 0OMAauHe20 3a0d-
HUs, NOO20MOBKU K CeMUHA-
py

Enusblid mopTan MHTEpHET-
TecTUpoBaHus B cepe 00-
pazoBaHMs (TpeHnaxepsl,
OOI10) —¢é

Omnmnaiin pocka IDroo — wa
smane NOAYYEeHUSA HOBbIX
SHAHUL 8 pedcume OHIAUH,
BUOCMoodle  (smemeHTHI
«Yary», «llocemaeMocTby, -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexuusa», «lIpak-
THYecKoe 3amanue», «I['u-
MEePCChUIKA» - HA 2mane 3a-
KpenieHust HOBbIX 3HAHUIL);
Discord (pabora mo rpyn-
naMm), BeOMHapHas KOMHAara
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MIPE3CHTAIINH,
TPaHCIUPO-
BaHHE BHUJIEO-
POJUKOB JJIsI
MHOI'0OCTO-
POHHETO OC-
BEIIECHMS TE-
MbI, BHJICO3a-
IHCh JICKIIUH,
MT'HOBEHHOE
pacrpoctpa-
HCHHUE MaTe-
puanza Mexmy
CTYJICHTaMH )

Hucmanyu-
OHHOe 00pa-
308aHUe U
8UObL KOMMY-
Huxayuu (J9a-
TBI, OHJIAMH

BigBlueButton - nposede-
HUe OHIAlH YPOKA

KOH(]epeH-
LIUH, JIIEK-
TPOHHAs M10Y-
TAUT. 1.)
AxtuBuzanus ym- | Ctagus BeI30Ba: IPEAOCTABIIE-

Texnonorua | PazButne ymMeHus noju- i yM - pea
KPUTHUECKO- | BEpraTh COMHEHHIO CTBEHHOU niesi- | Hue BO3MOYKHOCTHU c(OpMYIIU-
IO MBIIUICHUS | JOCTOBEPHOCTh U aBTO- | TCJIBHOCTH; poBath TEMY, LIC/Ib, COCTAaBUTh

WTETHOCTL HH(POPMa- | YMEHHE aHANM3U- | [UIaH 3aHATUS — 9man 6vl306d,
(K. Iuaxe) P bop

LIUU, IPOBEPSTH JIOTUKY
JI0Ka3aTeNbCTB, AEIaTh
BBIBOJIbI, IPUHAMATh
pelIeHus.

poBaTh, apryMeH-
TUPOBaTh, ped-
JEKCUPOBATh

aKmyanu3ayuu 3HaHuu

Craaus ocMBICIEHUS: TIOTyYe-
HHUe HOBOM MH(OpMaIuu; co-
OTHECEHHE €€ C COOCTBEHHBIMU

3HAHUSMH U YMEHUSMU — 9man
OMKPLIMUSL HOBBIX 3HAHULL
Cranus pedIIeKCHUH: [IETOCTHOE

OCMBICIIEHNE U 0000IIeHHE 0~
JAy4eHHOU nHpopmanuu Ha oc-
HOBE OOMEHa MHEHHSIMH MEXK-
oy oOydalolMHcs JApyr ¢
IpyroM W TpernojaBaTeleM —
nooeedeHUs.

aman umocos,

OYEHKU 3HAHUU
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[Tpunoxenue 2

NEPEYEHb IPAKTUYECKHUX 3AHSATHAM

Pa3nenni/Tembl TeMbl npakTUYe- Koanuecr- | B ¢opme | TpedoBanusa ®I'OC
CKHMX/JIA0OPATOPHBIX 3aHS- BO YaCOB | NIpaKTH4Ye- C1io
THH CKOM moj-
rOTOBKH (ymers)
Pazgen 1 Anredpa 34
TEMA 1.1 PA3BU- | Ne 1l Apudmernueckue aeii- 2 [IpyS5, Ipyl1
THUE TIOHATHS O CTBUSI HAJl pallMOHAILHBIMU U
YUCJIE KOMILIEKCHBIMH YHCIIAMHU.
Ne 2 ToxxnecTBeHHbIE IPe00- 2 I1P62,I1pyS5
pa3oBaHMs PAIIMOHATBHBIX
BBIPKEHUM.
Ne 3 Pemienne panmoHanbHBIX 2 [1p63, IIp66, Ipy7,
yYpaBHEHUU
No 4 Pemienne cucrem pa- 2 [1p63, IIpy7
[IMOHAJILHBIX YpaBHEHUIT
Ne 5 Pemienne panmoHanbHBIX 2 [Tp63, Ipy7
HEPaBEHCTB
TEMA 1.2 Ne 6 UccnenoBanue GpyHK- 2 I1PG4, TIP65, Tpys8,
npii. CBOMCTBA TMHEHHOM,
OYHKUMU U TPA- | KBaJpaTU4HOM, KyCOIHO-
®UKU JUHEWHOU U TpoOHO-
JUHEHHON QyHKIMIL.
Ne 7 TlocTpoenue u uTeHue 2 I1P64, TTIPG5, Ipys8,
rpadukoB QpyHKUINN
TEMA 1.3 Ne 8 Pemenue npparnmonais- 2 I1P63, I1Py7,
HBIX YPaBHEHUH
KOPHU, CTEIEHH,
JIOT APUDMBI Ne 9 TIpeobpazoBanus BbIpa- 2 I1P62,
JKEHUH, COJIEpKAILUX CTeIle- [1Py6,
HU U PaJIUKaJIBI.
Ne 10 Pemenne nmoka3arenb- 2 I1P62, ITPG3,
HBIX YpaBHEHUH I1Py7,
[1Py8,
No 11 Pemenue nokasareib- 2 I1P62, ITP63,
HBIX HEPABEHCTB. [1Py7,
[1Py8,
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Ne 12 Pemenne nokasarens-
HBIX YPaBHEHUH U HEpa-
BEHCTB.

I1P62, T1IPG3,
I1Py7,
[1Py8,

Ne 13 HaxoxaeHue 3HaueHUH
Jorapugma 1o npou3BoJib-
HOMY ocHOBaHU. [Iepexon
OT OJTHOTO OCHOBAaHMS K ApY-
romy. Beruucnenue u cpas-
HeHue jorapudmos. Jlora-
pu(MHUpOBaHUE U TOTEHITH-
pPOBaHMUE BBIPAKECHUH.

T1PG2, I1Py6, [1Py7,

Ne 14 TToctpoenue rpapukos
norapumuueckux GyHKIUI

I1P62, ITPGS,
[1Py6,

Ne 15 Pemenue norapudpmu-
YeCKUX ypaBHEHH.

I1P62, TTPG3,I1Py6,
[1Py7, I1Py8,

Ne 16 Pemenue norapudmu-
YECKUX HEPABEHCTB

T1P62, TIP63,IIPy6,
TIPy7, TIPyS,

Ne 17 Pemenue norapudpmu-
YECKHUX YpPaBHEHUH U HEpa-
BEHCTB.

T1P62, TIP63,ITPy6,
TIPy7, IIPy8,

Pa3nes 2 OCHOBBI TPUTOHOMETPHH

16

TEMA 2.1

OCHOBHBIE ITOHS-
TUA

TPUT OHOMETPUH.
IIPEOFPA3OBAHNA
TPUTOHOMETPU-
YECKUX
BBIPAJKEHUIA

Ne 18 Pannanuseiil MeTon us-
MEpEHUSI YTII0B BpAIICHUS U
CBSI3b C TPayCHON MEpOH.

Haxoxnenne 3HaueHuil Tpu-
TOHOMETPUYECKUX (YHKIIHM.

T1Py6, [IPy8,

Ne 19 IpeoOpazoBanust Tpu-
TOHOMETPUYECKUX BBIPAXKE-
Hul. OCHOBHBIE TPUTOHO-
METPUUYECKUE TOKAECCTBA.

[1Py6, ITPy8,

Ne 20 IpeoOpazoBanust Tpu-
TOHOMETPUYECKUX BBIpAXKE-
Hui. POpMYIIBI CIIOKEHHUS,
yaBoenus. ®opmyssl npuse-
JICHUS

TIPy6, [IPy8,

Ne 21 IlpeoOpa3zoBanus Tpu-
TOHOMETPUYECKUX BbIpaXKe-
Huil. [IpeoOpa3oBanue cym-
MBI TPUTOHOMETPHUECKUX
¢GyHKLUH B TpoU3BeICHHE,
npeoOpa3oBaHue POU3BeE/E-
HUS TPUTOHOMETPUYECKUX

(GYHKIHA B CYMMY.

T1Py6, I1Pys8,
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Ne 22 Tloctpoenue rpadgukon 2 [1PG5, ITPy6, I1Py8,
TPUTOHOMETPUUYECKHUX (PYHK-
IUH C UCIIOJIb30BAHUEM T'€0-
METPUUYECKUX Mpeodpa3oBa-
HUH.
TEMA 2.2 Ne 23 TlpocTeitmine TpuroHo- 2 [1P63, I1Py7, IT1PyS8,
TPUTOHOMETPH- METPHUYCCKUE YPABHCHUS H
YECKWE YPABHE- HepaBeHCTRa.
g?gAH HEPABEH- Ne 24 Tpuronomerpuueckue 2 [1Py7, T1Py8,
YpaBHEHUS U METOJIBI UX pe-
HICHHUS.
Ne 25 Tpuronomerpuueckue 2 ITPy7, I1PyS8,
YpaBHEHHUS.
Pasznea 3 Hauaa MmaTeMaTH4ecKoro aHajn3a 30
TEMA 3.1 Ne 26 Yucnosas mocineaoBa- 2 [TPy?9,
[TPOM3BOAHAS TELHOCTb, CIIOCOOBI ee 3aja-
CYHKIIMHA 1 EE HUS1, BBIYUCIICHUS YWICHOB I10-
HPUMEHEHHE. cnenoBarensHoCTU. [Ipenen
nocrneaoBarenbHocTH. Haxo-
KACHUE TIpeieioB (QYHKIUH.
Ne 27 Haxoxxnenue npous- 2 [1P64,
BOJIHBIX TT0 OIPEJICIICHHTO.
Ne 28 TIpaBuna u popmyss 2 I1P64, TIPG14,
muddepeHIpoBaHus, Ta0- IPy10;
JIUIIA MIPOU3BOJTHBIX JJIEMEH-
TapHBIX (QYHKIUI.
Neo 29 Beruucnenue npous- 2 11P64, 11P614,
BOJIHBIX CJIOKHBIX (DYHKITHIA. [IPy10;
Ne 30 'eomeTpuyeckue npu- 2 [1P64, I1P6 14, TIPyS,
JIO’KEHUS IPOU3BOTHON ITPy18, TTPy19
Ne 31 OOmias cxema uccie- 2 [1P64, I1P614, TIPyS,
J0BaHUs QyHKIHMU. [IPy10; ITPy18,
IMPy19
Ne 32 HUccnenoBanne GpyHK- 2 [1P64, I1P614, TIPyS,

LUK C MOMOILBIO POU3BO-

HOH M MOCTpOeHHE TpadrKOB.

TPy10; [TPy18,
TPy19

32




Ne 33 Haxoxxnenue Hau- 2 [1P64, I1P6 14, TIPyS,
OOJIBIIIETO ¥ HAMMEHBIIIETO IIPy10; TTPy18,
3HAYEHUS U SKCTPEMalIbHBIX IPy19
3HayeHud pyHkunu. Haxox-
J€HUE ONTUMAJILHOTO pe-
3y/bTarTa B 33a4ax npodec-
CHUOHAJILHOW HaIpaBJIEHHO-
CTH
TEMA 3.2 Ne 34 Unrerpan u nepBooO- 2 [1P64, TTPy10;
WHTETPAJI U ETO pasHas. Haxoxnenue Heor-
[MPUMEHEHUE. pEIeNCHHBIX HHTETPAJIOB MPU
IIOMOLIY CBOWMCTB MHTETpa-
JIOB.
Ne 35 NnrerpupoBanue me- 2 [1P64, I1PG 14,
TOJIOM 3aMEHbBI IEPEMEHHOM.
No 36 MnTerpupoBanue pas- 2 [1P64, T1PG14,
JTUYIHBIMH METO/IAMHU.
Ne 37 Teopema HproToHA- 2 I1P64, I1P614,
JleliOuuna. Berunciaenue om- ITPy10; TTPy18,
peneeHHBIX UHTETPajIoB.
Neo 38 Beruucnenue omnpeje- 2 [1P64, T1PG 14,
JICHHBIX UHTErPajIOoB METO- IIPy10; ITPy18,
JIOM 3aMEHBI IIEPEMEHHOM. TPy19
Ne 39 BrruuciieHue mioma- 2 [1P64, T11PG 14,
neit puryp u o0beMoB Tel. IIPy10; ITPy18,
I1Py19
Neo 40 ®dusnueckue npuiioxe- 2 [1P64, T1PG 14,
HUSl UHTETPAJIOB IIPy10; ITPy18,
IMPy19
Paznen 4 I'eomerpus 32
TEMA 4.1 Ne 41 BexTtops!. [leiicTBus ¢ 2 I1P613, ITPy17
KOOPJIMHATBI U BeKTOpamu. JlekapToBa cuc-
BEKTOPBI. TeMa KOOPJMHAT B IPOCTPAH-
ctBe. PaccrosiHue mexny
TOYKAMH.
Ne 42 JlexapTtoBa cucrema 2 I1P613, ITPy17

KOOPJMHAT HA IIJIOCKOCTH.
YpaBHEHHUS NPSIMON, OKPYXK-
HoCTH. Pemenue 3ana4d Ha
pPacIoJIOKEHUE IPSIMBIX Ha
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IIJIOCKOCTH

TEMA 4.2 Ne 43 Pemenue 3ama4 Ha 1a- [1P61, ITPGY, I1Py1,
[IPAMBIE U IIJIOC- | paJUIEIbHOCTh IPSIMOM U [TPy14,
KOCTH B ITPO- IJIOCKOCTH.
CTPAHCTBE. Ne 44 Pemenue 3agad Ha I1P61, ITPGY, ITPyl,
NEPICHIUKYISIPHOCTD TPsi- [IPy14, TIPy15,
MOM ¥ IJTIOCKOCTH
Ne 45 Pemenne 3aga4 Ha [1P61, ITPGY, TPy,
MIPUMEHEHHE TEOPEM O TPEX [1Py14, IIP612,
MIEPIICHIUKYIIPaX.
Ne 46 Pemenue 3agay Ha na- [1P61, ITPGY, ITPy1,
PpaIIENBHOCTD MIOCKOCTEM. [1Py14
Ne 47 Pemenune 3agad Ha 11P61, I1PG9, ITP612,
JIBYTPAHHBIC YTIIBL. IPyl, ITPy14,
[1Py15,
TEMA 4.3 Ne 48 Pemienue 3aa4d Ha na- I1P610, ITP611,
MHOIOrPAHHUKY | pannenenumnes u Ky6 I1P612, ITP614,
M KPYTJIBIE TEJIA.

[TPy14, I1Py15,
ITPyl6, ITPy19,

Ne 49 Perrenue 3amau Ha
IpU3MY.

I1P610, ITP611,
[1P612, I1P614,
[1Py14, TTPy15,
[1Pyl6, ITPy19,

Ne 50 Pemenue 3aau Ha 11H-
pamumy.

I1P610, ITP611,
[1PG12, ITP614,
[1Py14, TTPy15,
[1Pyl6, ITPy19,

Ne 51 Pemenue 3a1a4 Ha BbI-
quciieHne 00bEMOB U I10-
BEPXHOCTEH MHOTOTpaHHU-
KOB.

[1PG10, ITP611,
[1P612, I1P614,
[1Py14, TTPy15,
[1Pyl16,ITPy19,

Ne 52 Pemenue 3amay Ha IU-
JTUHJIP.

[1PG10, ITP611,
[1P612, I1P614,
[1Pyl14, TIPy15,
I1Pyl6, ITPy19,
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Ne 53 Pemenne 3aga4 Ha KO- 2 I1P610, ITP611,
HYC. [1P612, TTP614,
[1Pyl14, TTIPy15,
[1Pyl16,ITPy19,
No 54 Pemienue 3a1a4 Ha map 2 I1P610, ITP611,
u cepy. [1P612, T1P614,
[1Py14, ITPy15,
[1Py16,I1Py19,
Ne 55 Pemenwne 3agau Ha 2 I1P610, ITP611,
KOMOHWHAIIUKA T€OMETpUYe- I1P612, I1P614,
CKHUX TCJI. HPy14, HPylS,
[1Py16,11Py19,
Ne 56 Pemenue 3agau Ha 2 I1P610, ITPG11,
KOMOHWHAIIUKA T€OMETpUYe- I1Po12, ITP614,
CKHX TCII. HPy14, HPyl 5’
[1Pyl6, ITPy19,
Pa3zjnen 5.KomOunaropuka, CTaTUCTHKA U TeO- 6
pusi BeposiTHOCTEH
TEMAS.1 Ne 57 Pemenne komOuHaTop- 2 I1P68, TTPy4
DJIEMEHTBI KOM- HBIX 3a1a4. Pa3melnienus, co-
BUHATOPHUKHI YeTaHUs U IEPECTAHOBKHU.
TEMA 5.2 Neo 58 Knaccuueckoe omnpeie- 2 [1P67,I1PGS, I1Py12,
DJIEMEHTbI TEO- JIEHUE BEPOSITHOCTU, CBOMCT- [TPy13, [TPy18
PUA 5 Ba BEPOATHOCTEH!, TeOpeMa o
BEPOATHOCTEN U o
.. | cymme BeposiTHOCTEN. Bepo-
MATEMATHUYECKOU
CTATUCTUKH ATHOCTD B 3a/1a4ax TEXHOJO-
TUYECKOro mpodus
Pasnesn 6. OcHOBBI IMCKPETHO MaTeMATHKH 2
TEMA 6.1 OCHO- | Ne 59. CiocoOs! 3a1aHnsi MHO- 2 [Ipy2
BbI TEOPUU KCCTB. Onepam/m HaJa MHOXKEC-
MHOXECTB CTBAMH
UTOT'O 118
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTponupye-

KonTposbHas MBI€ Pa3IeIIbl KonTponupyembie
OlEeHOYHBIE CPEICTBA
TOYKa (Tembl) yueOHOTO pe3yIbTaThI
npeaMeTa
Nel Paznen 1. Y0 01.02; Yo 01.03 | KonrponsHas pa- | 1. Teoperuueckue
Aunre6pa 30 01.05; 6ora «KopHH, | BOIPOCHI
I1P62, TIP63, ITP66 |  cremenu u nora- | 2. THIOBBIC 3a1aHUs
PG4, TIPGS, PUGMED
Mpys,
[1Pyo6, I1Py7,
TIPyS, T1Py11
JIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne2 Pa3nen 2. V0 01.02; Vo 01.03 | KonrponsHas pa- | TUnosle 3a1aHus
OCHOBBI TpH- 30 01.05; 6ora «OCHOBBI
TOHOMETPUH I1P63, ITP6S, TPUTOHOMETPHI»
TIPy6, [TPy7, [IPy8,
TIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne3 Pasnen 3. V0 01.02; V0 01.03 | KonrponsHas pa- | TUnoBsle 3a1aHus
Hauvasa mare- 30 01.05; 0oTa 1o Teme
MaTH4ECKOTO [1P64, TTP614, «IIpou3BoHas
aHaamMsa I1Py8, ITPy9, GyHKIMH U ee
HPyll_[(i); 1_1[19)3’1 8 IPUMEHEHUE
HP}é 6. Kontponbnas pa- | Tunossle 3ananus
MPS MP10, MP12, | 00Tamo Teme
MP13, MP17, MP18 ((I/IHTCFpaJ'I Hu ero
IPUMEHEHUE)
Ned Pasznen 4. ¥001.02; Y0 01.03 | Konrposnbhas pa- (1. 3amauu c mo-
[Ceomerpust 30 01.05; oora «IIpsmbie U CTPOEHHUEM Yep-
T1P61, ITPGY, IIIOCKOCTH B IIPO- Texa
HP61}[%611[§61 L CTPaHCTBE» 2. Pacuernble 3a1a-
I1P613,11PG 14, K%ﬁ?ﬁgﬁ; ™
TIPy1,ITPy14,
MPy15, [IPy16, «MHOTOrpaHHHUKH
TPy17,TIPy18, Y KPYTIIBIE TENIa»
IPy19,
JIP26,
MP8, MP10, MP17,
MP18,
Ne5 Paznen 5. V0 01.02; Yo 01.03 Tect Tect
Komb6unaropu- 30 01.05;
Ka, CTATHCTHKA T1P67, TIPG8,
T | I
i yl15, 1ryls,
BEPOATHOCTEM JIP26,
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MP13, MP17

Ne6 Y0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBBI 30 01.05;
JTUCKPETHOMN Ma- Ipy2, Ilpy3,
TEeMaTHKH JIP26
MP17, MP18,
[Ipomexy- Juddepenumpo- KonTponbhas pa- | Tunossle 3agaHus
TOYHas aTTe- BaHHBIH 3aueT 6ota
cTanus
[Ipomexy- DK3amMeH Ox3ameHalnmon- | TumnoBsble 3a1anust
TOYHas aTTe- HBIC
cTauus OmIIeTHI
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Pasaen pabotieh
TPOrpaMMb

KpaTkoe COMEPAANME IIMEHEH) X A0NONHCHIA

Jara, Moanmwen

Ne (IPOTOKOAN | MPEACEETENN
MCCARNHA MKAIK

PaGovas nporpamma  yueGHOR  AMCIMIUIHML! «MaTeMaTHrRy
axryanianposasa. B pabouyio nporpammy WHCCEHRL CELYIouIHe
WIMEHEHMA:

3 VCIIOBMA
PEAJIM3ALIMM
YYEEHON
JICLIMILUTHHBI

n. 3.2 Yuebuo-
METOAMMECKOS H
HIGOPMALHONKO
¢ ofiecneucHne
peanaLMn
OPOTPAMMM
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