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

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouas mporpamMma yueOHON aucHMIUIMHBI «MaTeMaTHKay SBJISETCS 4acThiO MPOTPaMMBbI MO0~
TOBKH CIEIMATIMCTOB CPEeIHEro 3BeHa 1o cnenuanbHocTd 22.02.05 O6paboTka METasioB AaBICHHEM.
Pabouast mporpamma cocTtaBieHa st 09HOH (GopMbl 00yUeHHS.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

VYyeOHast mucruruimHa «MareMaTtuka» OTHOCHUTCS K 00IIeo0pa3oBaTEIbHOMY IHKITY MPOrPaMMBbI
MOATOTOBKHU CIIELIUAIMCTOB CPEIHEro 3B€Ha M OTHOCUTCS K npeameTHoi obnactu @I'OC cpennero obiiero
oOpazoBanus «MaTemaTtuka u HHHOPMATHKAY

YpoBeHb 0CBOCHHS yueOHOH aucHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpeanero obmiero oopa3oBa-
HUS YTITyOJICHHBIN.

PaGouas mporpamma yueOHON AMCUUILIMHBI «MaTeMaTuka» UMeeT MEXAUCIUITMHAPHYIO CBSI3b C
obmieoOpazoBarenbHBIMU yueOHbIMU AuctuinHamu [1/].02 «Duzukay, 6. 11 « HbOpMaTHKaY.

VYyeOnas aucuumiuHa «MaTemaTHKa» SBISETCA MPEAUISCTBYIONMEH IS HU3YYCHHs CIEAYIOLIUX

y4eOHBIX AUCHUILINH, mpodeccuoHanbubix Moayieit: EH.01 Martemaruka; MJIK 03.01 Teopus o6pabot-
ku MetawioB aasineHueM; MJIK 03.02 TexHosnoruyeckue mporecchl 00padOTKH METAJIOB JIaBJICHHUEM,;
MJIK 03.03 Tepmuueckast 06padoTka MeramuioB u criaBoB; [IM.03 IloaroroBka u BeeHHE TEXHOJIOTH-
4yecKoro nporuecca 00padorku MetayuioB aasienuem; OI1.05 Merponorus, crangapTu3anus U cepTudu-
KaIusl.

OcBoeHHe cojep)kaHusi ydeOHOM JUCHUIUTUHBI «MaTemaTtuka» o0eCleurBaeT JOCTHKEHUE O00Y-
YAIONIMMUCS CIICAYIONINX Pe3yJIbTaTOB:

JIMYHOCTHBIE pPe3yJabTaThbl

JIP23 | roTOBHOCTB K TPYIy, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOIIO0HE;

JIP26 | roroBHOCTB 1 CITOCOBHOCTB K 0GPA30BAHMIO H CAMOOGPA30BAHHIO HA IPOTSIKEHUH BCEil KI3HIL;

MeTtanpeamMeTHbie pe3yJIbTaThl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJOB PEIIECHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B IIO3HAHMSI,

q)OpMI/II)OBaHI/IG HAayY4YHOI'O THIIa MBIIJICHWA, BJIAACHUC HaquOfI TepMHHOHOFHCﬁ, KIFO4YCBbIMH
NOHATHUAMHA U MCTOJaMHU,

MP10

BBISIBJIAT IPUYMHHO-CIIE/ICTBEHHbBIE CBSI3U U aKTYaJIM3UPOBATH 3a7a4uy, BbIABUTaTh TUIIOTE3Y €€
MP12 | pemieHus, HaXOAUTh apTyYMEHTHI ISl I0KA3aTeJIbCTBA CBOUX YTBEPKACHUI, 3a1aBaTh MapaMeT-
PBl U KPUTEPUU PEIICHMS;

AHAJIM3UPOBATH IMMOJIYYCHHBIC B X04€ PCIICHUA 3aaa4u PE3YyJIbTaThbl, KPUTUYCCKU OLICHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCJIOBUSIX,

MP13

OCYIIECTBIIATH LIeJICHANPaBICHHBINA MOUCK MIEpPEHOCa CPEACTB U Coco00B JIeHCTBUS B Ipodec-
CHOHAJIBHYIO Cpeny;

MP16

MP17 | ymeTh nepeHOCHTh 3HAHUS B ITO3HABATEIBHYIO U MPAKTHYCCKYIO 00JIACTH )KU3HEACATSIBHOCTH,;

MP18 | ymerp MHTErpHpOBaTh 3HAHHS U3 Pa3HBIX IPEJIMETHBIX 00IaCTel;

IIpeaMeTHBIE pe3yJbTaThl

BJIaJICHE METOJIaMU JI0Ka3aTeIbCTB, AJITOPUTMAMK PELICHUs 3aJad; yMeHHue (GpopMyIupoBaTh
[IPG] | OTPE/CICHUS, aKCHOMBI M TEOPEMBI, IPUMEHATh HX, MPOBOMTH J0KA3aTENBHBIE PACCYKICHUS
B XO/I€ pELICHMSI 3a/1a4;

T1PG2 YMCHHUC OIICPUPOBATH MOHATUAMU: CTCIICHb YHUCJIA, norapn(bM quciia, YMCHHC BBIIIOJIHATL BbI-




YUCJICHUE 3HAYCHHUH W MPpeoOpa3oBaHUs BRIPAKEHUN CO CTETICHSIMH | joraprudmMaMu, mpeodpa-
30BaHUS JPOOHO-PAMOHATLHBIX BBIPAXKCHHUIA,

I1P63

YMCHHC OIICPHUPOBATH IMOHATHUAMH: PAIWMOHAJIBHBIC, HPpPAlHOHAJIbHBIC, IMTOKAa3aTCJIIbHBIC, CTC-
IICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTCMBI,

[1P64

YMEHHUE ONepUpOBaTh NOHATUAMU: (YHKIHS, HETIPEpbIBHAs (YHKLUS, IPOU3BOAHAs, 1EPBOOO-
pasHasi, OTpE/ICICHHBI UHTETPal, YMEHUE HaXOIUTh IMPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIHU,
UCTIONB3YS CIIPABOYHbIC MAaTE€PHalIbl; UCCIEAOBATh B MPOCTEHIINX CIydastX (pyHKIIMH Ha MOHO-
TOHHOCTb, HAXOJIUTh HAUOOJbIINE U HAMMEHBIINE 3HAYCHUST (QYHKIUI; CTPOUTH TpaUKH MHO-
TOYJIEHOB C MCIIOJIb30BAHUEM alIapara MaTeMaTHYECKOr0 aHaIN3a; PUMEHSTh IPOU3BOIHYIO
IPU PELICHUH 33Ja4 Ha JBWKEHME; pellaTh PaKTUKO-OpPUEHTUPOBAaHHbIE 3a/1aul Ha HauOOJIb-
LIME ¥ HAUMEHBIINE 3HAYCHMS], HA HAX0XKICHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

I1P65

yYMEHHE OTIePHPOBATh IMOHITUSMH: pallMOHANbHAs QYHKIHS, TOKa3aTenbHas (pyHKIUS, CTeNeH-
Hast QyHKIMS, JorapudpmMudeckas QyHKIHs, TPUTOHOMETpUYecKkue PyHKINHU, oOpaTHbIe (QyHK-
IIH; YMEHHUE CTPOUTH IpaduKu U3y4eHHBIX (DYHKIUI, UCTIONB30BaTh TPa(UKU MIPH U3yYCHUU
IPOLIECCOB U 3aBUCUMOCTEH, IPH PEHICHUH 33/1a4 U3 IPYTruX Y4eOHBIX IPEIMETOB U 3a1ad W3
peanbHON )KU3HM; BRIPAXKaTh (OPMYJIaMHU 3aBUCUMOCTH MEXK/Y BEIUYHHAMHU;

I1P66

YMEHHE pemaTh TeKCTOBBIC 337a4H pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIEHTHI, JOJIU U YaCTH,
Ha JBIDKCHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJOTH, 3a/1a4d U3 00JACTH yIpaBICHUS
JIMYHBIMHU U CEMENWHBIMH (PMHAHCAMM); COCTABIISATh BHIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CHCTEMBbI 10 YCJIOBHIO 3aJaud, UCCIEJOBATh MOJYYEHHOE PEIICHWE M OLIEHWBAThH NPABIOIO-
TOOHOCTDb PE3yJIbTaTOB;

[1P67

YMEHHE ONEepUpPOBATh MOHATUSAMU: CpeHEee apupMEeTHUecKoe, MearaHa, Hauboblliee U Hau-
MEHbIIIEE 3HAYCHHUS, pa3Max, JUCIIEPCUsl, CTAHAAPTHOE OTKJIOHEHUE YUCIIOBOIO HA0opa; yMEHHE
U3BJIEKATh, HHTEPIIPETUPOBATh UHPOPMALIMIO, IPEJACTABICHHYIO B TabIUIaX, Ha JUarpammax,
rpadukax, OTpakarollylo CBOICTBA peabHbBIX NMPOLECCOB U SBJICHUN; MPECTaBIATh UH(POpMa-
IO C MTOMOILBIO TaOJMIl U MarpamMM; MCClIe0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCIE C
IpUMEHEHHEM IpaUUecKrX METOI0B U AJIEKTPOHHBIX CPECTB;

[1P68

YMEHHUE ONEepPUPOBAThH MOHATUAMU: CIIyYalHBIN OMBIT U ClydyaifHOE COOBITHE, BEPOSITHOCTD CIY-
YaifHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOSATHOCTh C UCIIOJIBb30BAHUEM IpapUuecKUX METO-
JIOB; TIPUMEHSTH (POPMYIIBI CIIOKEHUSI U YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U
(dbopMyJibl IpU pelIeHUU 3ajJayd; OLEHUBATh BEPOSTHOCTU PEaANIbHbIX COOBITHI; 3HAKOMCTBO CO
CJlydyaliHbIMHU BEJIMYMHAMU; YMEHUE IPUBOAUTH NIPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCEI
B IIPUPOAHBIX M OOLIECTBEHHBIX SIBJICHUSIX;

I1P69

YMEHHUE ONEePUpPOBATh MOHATHUSAMH: TOYKA, MpsiMasi, TIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
YTOJ, CKPEITUBAIOIINECS TPSMBIE, MapalIeTbHOCTh U MEPIICHIUKYIIPHOCTh MPSMBIX U TIIOC-
KOCTEH, yrojl MeKIy NPSAMBIMH, YTOJI MEXY MPSIMON U MJIOCKOCTBIO, YTOJI MEXY MJIOCKOCTSI-
MU, PacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMHU, PACCTOSTHUE MEXKIY
TUTOCKOCTSIMHU; YMEHHE UCIONB30BaTh MPHU PEIICHUH 3a]a4 U3yueHHbIe (aKThl U TE€OPEMBI IJa-
HUMETPUHU; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MHUPA;

I1P610

YMCHHUEC OIICPUPOBATH MOHATUAMU: MHOT'OI'PAaHHUK, CCUCHUC MHOTOI'paHHUKA, Ky6, napaJjjicic-




IHIe, TpU3Ma, MUpamMuaa, Gurypa u moBepXHOCTh BPALICHUS, IIMIMHIP, KOHYC, map, cdepa,
ceueHust (pUTypsl BpaleHHs, TUIOCKOCTh, Kacaromascs cepbl, HWIMHIpPA, KOHYyca, IUIOMaab
MOBEPXHOCTH MHUPAMUIBI, IPU3MBI, KOHYCa, IWIMHIPA, IJI0ans chepsl, 00beM Kyda, mpsMo-
YrOJIBHOTO Mapajuiesienunea, MMpaMHu/Ibl, TPU3MbI, HWIMHAPA, KOHYyca, IIapa; YMEHHE H30-
OpaxaTb MHOTOTPAaHHHMKH W TOBEPXHOCTH BpAIIECHUS, UX CEUCHHs OT PYKH, C IIOMOUIBIO Yep-
TEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMCHHE PAaclO3HAaBaTh CHMMETPHIO B IPO-
CTPaHCTBE; yMEHHE PAcIO3HABATh MPaBHIbHBIE MHOTOTPAaHHHUKH;

I1P611

YMEHHE OINEpPUPOBATH MOHSATUSMU: JABI)KEHHE B IMPOCTPAHCTBE, MOM0OHBIE (DUTYpPHI B MPO-
CTPaHCTBE; UCMOJIb30BaTh OTHOIIEHHUE IO MOBEpXHOCTEH U 00BEMOB MOAOOHBIX (pUryp
IIPU PEIICHUH 33]a4;

I1P612

YMCHUE BBIYUCIATE TCOMECTPHUICCKUEC BEIINYNHBI (,Z[J'II/IHa, yroJi, miomalib, O6’beM, miomaib 110-
BerHOCTI/I), HCIIOJIb3Ys U3YUCHHBIC (l)OpMy.]'ILI 1 MCTOJBI,

I1P613

YMCHHUC ONCPpHUPOBATH MOHATHAMU: MPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT, KOOPAWHATHI TOYKH,
BCKTOP, KOOPAUHATHI BEKTOPA, CKAJIAPHOC IMTPOU3BCACHUC, YTOJI MCKIAY BEKTOPAMH, CYMMa BCK-
TOPOB, IIPOU3BCACHNUEC BCKTOpPA HA YUCIIO; HAXOAUTH C ITOMOUIIBIO U3YYCHHBIX (I)OpMy.]'I KOOpau-
HATBI CCPCAUHBI OTPE3KaA, paCCTOAHHUE MCKIY ABYMS TOUKAMMU,

I1P614

yMEHHUE BBIOMpATh MOAXOJAIINNA M3YUYEHHBIH METOM Ul pelleHHs 3a/aud, paclo3HaBaTh Ma-
TeMaTndeckue (PakThl 1 MaTEMAaTUIECKHE MOJICIH B IIPUPOIHBIX M OOIIECTBCHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHUE NIPUBOJINUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

TPyl

YMEHHE ONEPUPOBATH IMOHATHUAMM: ONPEICICHUE, AKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO,
IpU3HAK, JI0KA3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIIUPOBKHU; YMEHUE (HOpMYIHpOBaTH 0OpaTHOE
U TPOTUBOIIOJIOKHOE YTBEP)KICHHUE, IPUBOAMUTH IPUMEPBl U KOHTPIIPUMEPHI, UCIOJIB30BATh
METOJI MAaTeMaTU4EeCKOM WHAYKIMH; IPOBOJAUTH JOKA3aTEIbHBIE PACCYXKACHUS IPU PELICHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO [IPABUIILHOCTD PACCYKICHUM;

[TPy2

YMCHUEC OIICPUPOBATH TOHATUAMU: MHOKCCTBO, ITOJMHOXKCCTBO, OIICpAlIU HaJl MHOKCCTBAMMU,
YMCHHUEC UCIIOJIB30BATh TCOpeTI/IKO'MHO)KCCTBeHHHﬁ arrapar JJisl OIMMCaHUA pCaJIbHBbIX IMPOLEC-
COB U SIBJICHUH U IIpU pCHICHUH 3a/1a4, B TOM YUCIIC U3 NPYI'UX y‘le6HHX npeaAMETOB;

[TPy3

yMEHHE OIEepPUPOBaTh MOHATHSIMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;
YMEHHUE 33/1aBaTh U OIUCHIBATh Ipadbl pazIMYHBIMU CHOCOOAMH; MCIONB30BaTh rpadbl MpH
pEIIEHNN 3a/]a4;

TIPy4

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHUSAMH: COYETaHUE, NMEPECTAHOBKA, YHCIO COYETAaHUM,
YHCIIO0 MepecTaHOBOK; OnHOM HbIOTOHA; yMeHUE NMPUMEHATh KOMOMHATOpHBIE (DAKTHI U paccy-
KJICHUS JUTSl pellieHHs 3a1a4;

[1Py5

YMEHHUE ONEepUpPOBATh MOHATUSMU: HATYPaJbHOE YUCIO, LIEN0E€ YUCIO, OCTATOK MO MOAYJIIO,
palMoHAIbHOE YHUCIIO, UPPALIMOHATIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LIENbIX, pAllMOHATb-
HBIX, JCHCTBUTEIBHBIX YHCEII, YMEHUE MCIOJIb30BATh MPU3HAKH JETMMOCTH, HAUMEHBIIUNA 00-
U JIeTUTeh ¥ HaUMEHbIIee 00IIee KpaTHoe, anropuT™ EBKimma mpu penieHun 3aad; 3Ha-
KOMCTBO C Pa3JIMYHBIMU IMO3UIIMOHHBIMUA CHCTEMaMH CUUCIICHUS;




TIPy6

YMEHHE CBOOOJHO OINEPHPOBATh MOHATHUSIMHU: CTENEHb C IEJBIM IMOKa3aTelieM, KOpEeHb HaTy-
paJ'IBHOf/'I CTCIICHHU, CTCIICHDb C paI_II/IOHaJ]LHBIM II0Ka3arTcJjIeM, CTCIICHDb C [[eﬁCTBHTeHBHBIM (Be-
H.[eCTBeHHBIM) IIOKa3aTcJIeEM, J'IOI‘apI/I(l)M quciJia, CI/IHYC, KOCI/IHYC U TAHIT'CHC HpOI/I3BOJIBHOFO
4HCIIa;

[1Py7

YMEHHE ONEPUPOBAThH MOHATUSAMU: TOXKIECTBO, TOXKIAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHMM, HEPABEHCTB U
CHCTEM, PalMOHAJbHBIC, UPPALMOHATbHbIE, ITOKA3aTEebHbBIEC, CTEIICHHBIC, JOrapu(pMHUECKUE,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIAaTh ypaBHEHUS, HEpa-
BEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3/IMYHBIX IPUEMOB; pELIaThb YPABHEHUs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPaBHEHUsS, HEPABEHCTBA, UX CUCTEMBI I PELICHUs Ma-
TEMaTUYEeCKHX 33/1a4 U 3aJlay U3 pa3IMuHbIX 00JacTel HAyKU U peaabHOM KU3HU;

[TPy8

yMeHHe CBOOOTHO OIEepHUPOBATh MOHATUSAMHU: rpaduK GyHKIUH, oOpaTHas QPyHKIHS, KOMIIO3HU-
nust QyHKUIWH, TUHEHHAsS QYHKIMS, KBaJApaTudHas QyHKIUs, cTenieHHas QyHKIUS C HEbIM T10-
KazareyieM, TPUTOHOMETpHYeCcKre (YHKIIMU, OOpaTHbIE TPUTOHOMETpUYeCcKHe (PyHKINH, MTOKa-
3arenbHas W Jorapumuueckas (GyHKIUH; YMEHUE CTPOUTH TpapuKu (YHKIWH, BBITOIHSITH
npeoOpazoBaHus rpaduKoB byHKINH;
YMEHHUE HCIONB30BaTh rpaduku (YHKIWH ISl U3YYEHUS TPOLIECCOB U 3aBUCUMOCTEH MpH pe-
IICHUH 33734 U3 JPYIHX YYeOHBIX MPEIMETOB M U3 PEAlbHON JKU3HH; BBIPAXKaTh (OpMyIaMu
3aBUCHMOCTH MEX]y BEIUIHHAMH; yMEHHE CBOOOIHO OTNIEPHPOBATh IO~
HATHUSMH: Y€THOCTH (DYHKIUH, TIEPUOIUYHOCTh (DYHKIUH, OTPAaHUYCHHOCTh (DYHKIIUH, MOHO-
TOHHOCTH (DYHKIINH, SKCTpEeMyM (YHKIIMH, HANOOJIbIIeE M HaUMEHbIIee 3HaYCHUS! (PYHKIIMH Ha
IPOMEKYTKE; yMEHHue IPOBOIUTH WCCIICIOBAHHE GbyHKINNT;
YMEHHUE UCTIOIB30BaTh CBOMCTBA U TpaduKu (HYHKIMN [T peIIeHUs] ypaBHEHUH, HEPABEHCTB U
3aja4d ¢ mapaMeTpamMu; U300pakaTh Ha KOOPAWHATHOM IIOCKOCTH MHOXKECTBA PEIICHHH ypaB-
HEHHIA, HEPABEHCTB U HX CHUCTEM;

[1Py9

yMeHHE CBOOOJHO ONEPUPOBATh MOHATHUAMHU: TTOCIIEIOBATEIHLHOCTD, apuMeTHYECKasi porpec-
CHs, TeOMETpHYEcKas Mporpeccus, OCCKOHEYHO YOBIBAIOIIAas T€OMETPUYECKas MPOTPECCHs;
YMEHUE 33]1aBaTh MOCIEA0BATEIILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

[1Pyl10

YMEHHUE OTIePUPOBATh MOHATUSAMHE: HETPEPHIBHOCTh ()YHKIIMH, aCHMITOTHI rpaduka QyHKINH,
nepBasi 1 BTOpasi Mpou3BoHAs (YHKIIUU, TEOMETPHUUECKUN U (U3NIECKUN CMBICI TIPOU3BOI-
HOM, IepBOOOpa3Has, ONpeIeIeHHbI HHTETpal, YMEHHE HaXOJUTh aCUMITOTHI Irpaduka QyHK-
[IUM; YMEHHE BBIYUCIATH MPOU3BOJIHBIE CYMMBbI, IPOHM3BEACHUS, YACTHOIO U KOMITO3UIIMU
byHKIMH, HaXOAUTh ypaBHEHUE KacarelbHOU K rpaduxy byHKuuy;
YMEHHUE MCIONB30BaTh MPOU3BOIHYIO Ul UCCIEIOBaHUS (DYHKIMM, A HAXO0XKIECHUS HAWITy4-
IETO PEIICHUs] B MPUKIIAJHBIX, B TOM YHUCIIE COIMATHLHO-IPKOHOMHUYECKUX M (PU3NIECKHX 3a]1a-
Yax, JUIsl ONPEAETICHUS] CKOPOCTH M YCKOPEHUS; HaXOUTh IJIOMAAN U 00BeMbl GHUTyp C IOMO-
IIBI0 MHTETPasia; IPUBOJUTH MIPUMEPHl MaTEMAaTHYECKOTO MOJAEIMPOBAHMS C MOMOIIBIO -
dbepeHImanbHbIX YPaBHCHU;

TPy11

YMEHHE OIIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHMCIIO, COIPSKEHHBIE KOMIUIEKCHBIE YUCIIA,
MOJlyJIb U apr'yMEHT KOMILUIEKCHOTO 4ucia, (hopMa 3arnucu KOMIUIEKCHBIX YHCell (FeoMeTpHuye-
CKasi, TPUTOHOMETpHYECKas U anredpandeckas); yMeTb MPOU3BOAUTH apupMETUYECKHE AECHUCT-




BUs ¢ KOMIUICKCHBIMHA YUCJIaMU, IIPUBOJNUTD ITPUMEPHBI UCITOJIB30BAHH A KOMIIJIEKCHBIX YK CCII;

TPy12

yMeHue cBOOOJHO ONEepUpOBaTh HMOHATHAMM: CpeiHee apu(pMeTHYecKoe, MeauaHa, Haubob-
HIee ¥ HauMEHbIIee 3HAUYEHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHUE JIsi OMHMCaHUs
YHUCJIOBBIX JaHHBIX; YMEHUE UCCIIEIOBATh CTATUCTUUECKHUE JAaHHBIE, B TOM YHCJIE C IPUMEHEHHU-
eM rpaUuecKuX METOJOB U AJIEKTPOHHBIX CPENCTB; TPapHUUECKH HCCIEeNI0BaTh COBMECTHBIC
HAOJII0/IEHUS C IIOMOILBIO JUarpaMM pacCcEeMBaHUs U JIMHEHHON perpeccuu;

IPy13

YMEHHUE HaXOJUTh BEPOSITHOCTH COOBITUH C MCIIOJIb30BaHUEM IpaUIECKUX METOAOB; MpPUMeE-
HATH 7151 peUIeHus 3aa4 (OpMyJIIbl CI0KEHUS U YMHOXKEHUS BEPOSTHOCTEH, (hOpMyITy MOTHOU
BEpOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (DAaKTHI U (OPMYIIbI; OLIEHUBATH BEPOST-
HOCTH PEaJbHBIX COOBITHI; YMEHHE OIEepUPOBaTh MOHATHAMH: CIy4aifHas BEIMYHMHA, pacIpe-
JIeTICHNE BEPOATHOCTEH, MaTeMaTHUECKOE OXKHJAHHE, AUCIEPCHUS U CTaHAAPTHOE OTKIOHCHHE
CITy4ailHOW BEJMYHMHBI, QYHKIIMU paclpeaeeHus] U MIIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTeIbHO-
r0 ¥ HOPMAJILHOTO paclpeAeieHuil; yMEHHEe HCII0JIb30BaTh CBOWCTBA M3yYEHHBIX pacrpeserne-
HUH AU pemieHusl 3a7a4; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIIMX YHCEJ, METO/AbI BHIOO-
POYHBIX HMCCIIEIOBAaHUN; YMEHHE MPHUBOAUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJNBIINX YHCENT B
IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

[1Py14

yMEHHE CBOOOHO ONEPHPOBATH MOHATHAMH: TOUKA, MPSIMast, MIIOCKOCTh, MPOCTPAHCTBO, OTPE-
30K, Jy4, IJIOCKMH YroJ, ABYI'PaHHBIN yroj, TPEXI'PaHHBIA yroj, MEepPeceKaroluecs, Mapa-
JIENIbHbIE U CKpEIIMBAIOIIMECs MpsIMble, MapalIeIbHOCTh U MEPIEHAUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEH, yrojl MeXAy NPSAMBbIMHU, YTOJI MEXIY IPSIMOM U IJIOCKOCTBIO, YTOJI MEXIY IUIOC-
KOCTSMHU; YMEHHME MCIIOJb30BaTh NPU PEIICHUM 337134 U3yuyeHHbIE (DaKThl U TEOPEMbI IUIAHU-
METpHUH; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPYXAIOIEM MHUPE; YMEHHUE ONEpUpOBaThH
MOHATUSMM: MHOTOTPAaHHHUK, CEYEHHME MHOTOI'PDAHHUKA, NPABUJIbHBIH MHOI'OIPAaHHUK, IIPU3Ma,
nupamuzaa, GuUrypa U mOBEpXHOCTh BpallleHHs, UIWIMHIP, KOHYC, 1ap, cdepa, pa3BepTKa Io-
BEPXHOCTH, CEUYEHUS] KOHYCa U IWIIMHJPA, TapajljiesIbHble OCH WJIM OCHOBAHMIO, CEUEHUE 11apa,
IUIOCKOCTh, Kacarommasics chepbl, IMIUHAPA, KOHYCa; YMEHUE CTPOUTh CEYEeHHE MHOTOTpaHHU-
Ka, 1300paxxaTb MHOIOI'paHHUKH, (PUTYPHI U IOBEPXHOCTH BPALICHUS, UX CEUEHUS], B TOM YHCIIe
C IOMOMUIBIO NEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHATH CBOIICTBA reOMETpUYecKuXx Quryp, ca-
MOCTOATENBHO (POPMYIUPOBATH OMNpeAeTeHUs H3ydaeMbIX (UIyp, BBIIBUTATh TUIOTE3bI O
CBOWCTBAaX U MpHU3HAKaX reOMETPUUECKUX (PUryp, 0OOCHOBBIBATH WM ONPOBEPraTh UX; YMEHHE
POBOJUTH KIacCUPUKAIMIO (GUTYP 1O Pa3IMYHBIM IPU3HAKAM, BBIOIHATh HEOOXOAUMBIE J10-
MOJIHUTENIBHBIE IOCTPOEHMUS;

[1Pyl15

yMeHue cBOOOJIHO ONEepUpOBaTh MOHATHIMU: IUIOMIAlb (GUTYPBI, 00beM (DUTYpPBI, BETUYUHA yT-
Ja, pacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH, PACCTOSHUE MEXKIY
TUTOCKOCTSIMHU, TIJIOMIAIb Cephl, TUIOIAAb IOBEPXHOCTH MAPAMUJIBI, IPU3MBI, KOHYCA, [IAIHH]I-
pa, 00beM Ky0a, MPSIMOYTOJIBHOTO MapauIeIenuneaa, TUpaMyIbl, TPU3MbI, IUIUHAPA, KOHYCa,
mapa; yMEHHUE HaXxOJUTh OTHOIICHHE 00BEMOB TIOJIOOHBIX (QUTYP;

TIPy16

yYMEHHE CBOOOIHO ONEPUPOBAThH MOHATHAMU: JBIKCHHE, MTAPAIUICIHHBIN IIEPEHOC, CUMMETPHS
Ha IUJIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHUE MOAO0OHs, MOAOOHbBIE (DUTYPHI;
YMEHHE paclo3HaBaTh paBHbIE U MOAOOHBIE GUTYpPHI, B TOM UUCIE B MPHUPOJE, UCKYCCTBE, ap-
XUTCKTYpPEC, YMCHHUC HCIIOJB30BATH T'COMCTPHUYCCKUC OTHOUICHUA, HAXOAUTb I'COMCTPHUYCCKUC
BEJIMYMHBI (JJTMHA, YTOJI, TUIOIIA s, 00bEeM) MPHU PEIICHUH 3a7a4d U3 APYruX y4yeOHBIX MpeaMe-




TOB U U3 PEATbHOMN KU3HU;

TPy17

yMeHue CBOOOHO ONEepUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPANUHAT, BEKTOP, KO-
OpAMHATHl TOYKU, KOOPIAMHATHI BEKTOpPAa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa HA YHUCIIO,
pasiioKeHHEe BEKTOpa MO 0a3ucy, CKaJsIpHOE NMPOU3BEIEHHE, BEKTOPHOE IPOU3BEJICHUE, yroll
MEXJly BEKTOpaMHU; YMEHHE HMCIIO0JIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ AJIs PEIICHUs
TreOMETPUYECKUX 3a]a4 U 3a/1a4 JPYruX y4eOHbIX IMPEIMETOB; ONEPUPOBATh MOHATUSMH: MaT-
puna 2x2 u 3x3, onpeaenuTesb MaTPUILIbl, T€OMETPUUYECKUM CMBICIT OTIPEAEIUTENS;

TPy18

YMCHUEC MOJACIHNPOBATH PCAIIbHBIC CUTYAllUN HA A3BIKC MATCMATHUKHU, COCTABJIATH BBIPAKCHUS,
YpaBHCHM:, HCPABCHCTBA U UX CHUCTCMBI IO YCJIOBHIO 3aJla4d, UCCICAOBATh IMOCTPOCHHBLIC MO-
A€M C HCIIOJIB30BAHHUEM allllapara anre6pLI, HHTEPIIPETUPOBATH HOJ'IyLIeHHHﬁ pE3YIbTAT,
CTPOUTHh MAaTEMATUYCCKHUE MOJCIIN C IIOMOIINBIO I'COMETPHUICCKUX MMOHATUHA U BCJIIMYHWH, pCIIATh
CBA3aHHBIC C HUMHU MPAKTUYCCKHUE 3aauU; COCTABJIATH BEPOATHOCTHYIO MOACIIb U UHTCPIPCTHU-
pPOBaThb l'IOJ'Iy‘IGHHLIﬁ pe3yiibTaT; pellaTh IMPUKIAAHBIC 3ala4u CPECACTBAMHU MATECMATHYCCKOI'O
aHajin3a, B TOM YHCJIC COIUAJIbHO-OKOHOMUYCCKOI'oO 1N (1)I/I3I/I‘ICCKOFO XapakTepa,

[1Py19

yMEHHUE BbIOMpATh NOAXOAALIMM METOA I pelIeHus 3a/1a4M; MOHUMaHUe 3HAaYMMOCTH MaTe-
MaTHK{ B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHUMN; YMEHUE PACIIO3Ha-
BaTh IPOSBIICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMEHHUE PUBOJINUTH IPUMEPHI MaTeMAaTH-
YECKHUX OTKPBITHA POCCUMCKON U MUPOBOM MaTEMATHYECKOW HAYKH.




3 CTPYKTYPA M COJEP)KAHUE YUYEFHOM JJUCIATLIIMHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUbI YUeOHOH padoThl

Bun yaeOHO# paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCHUIUINHBI

351

B T.4. B )OpMe MPAKTHUECKOM MOATOTOBKHI

He npeoycmompeno

BT. 4.:

TEOpeTUIecKoe 00yueHue

116

MPAKTUYCCKUC 3aHATUA

118

1abopaTOpPHBIE 3aHITHUS

He npeodycmompeHnul

camocTosTeNbHas padoTa

117

IMPOMEIKYTOYHAA aTTCCTAlUA

18

[IpomexyTounas aTrectanus ougpepenyuposanusviii 3auem 1 cemecmp

Ixzamen 2 cemecmp




3.2 TeMmaTH4ecKuii IUIaH U cofepKaHUe Y4eOHOH TMCUUTIMHbI

Oo0beMm, akang. 1/
B TOM 4HCJIE B

HaumenoBanme pa3- | Coaepxxanne yueOHOro MaTepHaa M (POpMbl OPraHU3ALNHU eSITeTbHOCTH (bopMe npaKTH- Kon IIK, Ko ITP, JIP, MP
J1eJIOB U TeM odyuaruuxcs . OK
YecKoM MoAro-
TOBKH, aKaj 4
1 2 3 4 5
Beenenne. BxoHOI KOHTPOJIH 2 Ipy5
Paznen 1 Aareopa 96
Tema 1.1 Pa3Butue JlunakTuaecKue eMHUIIbI, COJICPIKaHUE 20
MOHATHUSA O YHCIIE Henbie u paunoHanbHeie yncna. JlelictBurensable uncna. [IpubnmkeHHbIC BBI- 10 OK 01 [1P62, I1P63, [1P66
yucnenus. KommiekcHole yncna. PanpoHanbHblE ypaBHEHHSI U HEPAaBEHCTBA. IIPyS, ITPy7.11Py11,
PaBHOCHIIBHOCTD YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHbIE NMPUEMBI HX pe- MP10
meHus (pas3fiokeHHe Ha MHOXKUTEINH, BBEIEHUE HOBBIX HEM3BECTHBIX, MOJCTA- 30 01.05;
HOBKa, rpaduyeckuil Metoq). MeTo MHTEpBaAJIOB.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
[opsinok apupMeTHUECKUX NSHCTBHIA B YHCIOBOM M OYKBCHHOM BBIPKCHUSX.
Apudmernyeckue ISHCTBUS C PallMOHATBHBIMU YUCIIAMH.
3amaun Ha IPOLIEHTHI.
VYpasuenus. OCHOBHBIE IPUEMBI UX pelIeHUs (pa3iokKeHne Ha MHOKUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, IOACTAHOBKA, IPpadUUECKUI METO).
B TOM uncne npakTHYeCKUX 3aHATHH 10
[Ipaktnueckoe 3austue Nel. Apupmerndeckre AeHCTBUS HAJ pallHOHATIBLHBIMU 10 [1P62, I1P63, I[1P66
U KOMIUIEKCHBIMU YHCIIAMU ITPyS, I1Py7,
[Ipaxtuueckoe 3anstre No2. ToxKIeCTBEHHBIC MPE0OPa30BaHUS PAITHOHAIBHBIX ITPy11,MP10
BBIPAKCHUM. Y0 01.02; Yo 01.03
[IpakTrueckoe 3ansatue Ne3. Pemenue paiiMoHaIbHBIX YpaBHEHUN
[IpakTiueckoe 3ausaTue No4. Pemenne cucteM panMoHaIbHBIX YpaBHEHUN
[TpakTnueckoe 3ansatue NeS. PemieHne paiiMoHaJIbHBIX HEPAaBEHCTB
CamocrosTenbHas paboTa 00yJaromerocs 10
Tema 1.2 OyHkuy u | JumakTHdecKue eIuHUIIBI, CONepKaHNe 12
rpaduKu Oynknun. O6nacTs onpeneNeH!ss 1 MHOKECTBO 3HAYCHUH; rpaduK QYHKIUH, 8 OK 01 I1P64, I1P6S5, py8,

nocrpoeHre rpapukoB QyHKIHMHA, 3aJaHHBIX Pa3lMdHBIMU criocobamu. CBOH-
cTBa (yHKIMA. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHMYEHHOCTH, IIe-
puoanyHocTb. [IpoMexyTku Bo3pacTaHMsi M YObIBaHHWS, HauOoJblIee U HaW-
MeHbIIee 3HAueHHs, TOYKH OKCTpeMyMma. ['paduueckass HHTEpIpeTanus.
Apudmernyeckue orneparuu Hag QyHKIusMU. CiioxxHas QYHKIU (KOMITIO3H-
musi). [lonste o HempepoiBHOCTH (yHKImMU. OOpatHble QyHKiuu. O61acth

JIP23, JIP26, MP17
30 01.05;




ompeneneHus M objacTe 3HaueHuil oOpatHoW QyHkumu. ['padux obOpatHOM
(bhyHKIIH.

Ilpogheccuonanvno-opuenmuposannoe cooeprycanue: UteHve cBocTB PpyHK-
uuit o rpadukam. [Ipumepsl QyHKINOHATBHBIX 3aBUCHMOCTEH B peaibHBIX
mpoleccax u SBJICHUAX B TPO(YECCHOHATIBHOM JAesITeIEHOCTH

B TOM unciie mpakTUYECKUX 3aHATHI

[Ipaktuueckoe 3ansitrie Ne6. MccnenoBanne QyHkumidi. CBOWCTBa JHHEHHOM,
KBaIpaTHYHOU, KyCOUHO-TUHEWHOI 1 ApOOHO-THHEWHOHN PyHKIINI
[TpakTiueckoe 3arsitue No7. [loctpoenne u uTeHne rpadukoB QYHKIHAN

CamocTosiTennpHas padoTa 00yJaromerocs

10

T1P64, I1PG5, Ipys8,
JIP23 , JIP26, MP17
Y0 01.02; Vo 01.03

Tema 1.3 Kopuu, cte-
TIEHU U JoTapr(MBbI

JupakTHdyecKkue eAMHUIIBI, COACpKaHne

36

Kopuu u crenenn. KopHu HarypanbHOW CTeleHH M3 YHCIa U MX CBOMCTBA.
CreneHu ¢ pallMOHAIBHBIMU MTOKA3aTeNsIMU, UX CBOMCTBA. CTENEHU ¢ JeHCTBU-
TEJTHHBIMU TIOKa3aTensiMu. CBOWMCTBa CTENMEHH C JCHCTBUTENBHBIM ITOKa3aTe-
nem. Jlorapupm. Jlorapudm yucia. OCHOBHOE Jorapu)MUIECKOE TOXKIESCTBO.
Hecsatuunble W HarypanbHble Jorapudmel. [IpaBuna neictBuii ¢ norapudma-
Mmu. Ilepexon k HoBoMy ocHOBaHuIo. [IpeoOpasoBanue anredpanyecKux BhIpa-
xeHuil. [IpeoOpazoBaHue palMoOHANBHBIX, HPPAIMOHANBHBIX, CTETICHHBIX, T10-
Ka3aTeNbHBIX M JIoTapu(MUUECKUX BbIpakeHHd. [lokazarenbHas U Jorapud-
muueckas pyHkuun. Onpenenenus QyHKIMN, UX cBolcTBa U rpaduku. [Ipeoo-
paszoBaHus rpadukoB. llapannenbHbI MEPEHOC, CUMMETPHUS OTHOCHUTEIEHO
ocell KOOpIUHAT, U CUMMETPHSI OTHOCHUTENFHO Havana KOOPAWHAT, CHMMETPHS
OTHOCHUTENBHO MPSIMOM, PacTsDKEHHUE M CXKAaTHE BIOJb ocell koopauHat. Iloka-
3aTesibHbIE U JorapudmMuueckue ypaBHeHHs. OCHOBHbIE MIPUEMBl UX PELICHUS
(pa3noxxeHue Ha MHOXKHTEIM, BBEJICHHE HOBBIX HEH3BECTHBIX, IMOJICTAHOBKA,
rpaduueckuii metox). [TokaszarenbHble U jgorapudmMuieckue HepaBeHcTa. Oc-
HOBHBIE IPUEMBI HX PEILICHHUSI.

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue. BoraucieHue 3Ha4eHUN
BBIPKCHHIA C KOPHSAMU, CTENICHSIMH U JIorapudmamu.

16

B TOM 4nciie mpakTUYeCKUX 3aHATHI

20

[IpakTiueckoe 3austue Ne§. Pemenre npparoHaIbHBIX YpaBHEHUN
[Ipaktnueckoe 3ansTre Ne9. [IpeoOpa3zoBaHus BEIpaXKEHHUH, COAEPKAIIUX CTE-
[IEHU U paJIuKajbl

[Tpaxtrueckoe 3aasatue Nel(. Permenne moka3aTebHBIX YpaBHEHUI

20

OK 01

T1P62, T1P63, T1P65,
TIPy6, TIPy7,
TIPy8, JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
30 01.05;

I1P62, 11P63,ITP6S,
[1Py6, I1Py7,
ITPy8, JIP23, JIP26,
MP8 ,MP10, MP13,




[IpakTnueckoe 3anstue Nell. Perenne nokasareabHbIX HEPABEHCTB
[Ipaktuueckoe 3anstue Nel2. PelieHue mokas3aTellbHBIX YpPaBHEHUN U Hepa-
BEHCTB

[MpakTuueckoe 3anstue Nel3. Haxoxknenue 3HadeHuid jiorapudma 1mo mpowus-
BOJILHOMY OCHOBaHMIO. Ilepexon oT 0JHOro OCHOBaHUS K Apyromy. Berumncie-
HUE U cpaBHeHHe Jorapudmos. JlorapupmupoBanue U NOTCHUUPOBAHUE BbI-
paxxeHuit

[paktuueckoe 3ansatue Nel4. IlpuOnukeHHbIE BBHIUYMCICHHS U PELICHUE TpPU-
KJIaHBIX 33Ja4 Npo(ecCHOHATbHON HalpaBICHHOCTU

[paktuueckoe 3ansiTue Nel5. Pemenue norapuMudeckux ypaBHEHHHA
[pakTuueckoe 3austue Nel6. Pemenue norapuMudeckux HEpaBEHCTB
[IpakTuueckoe 3ansTre Nel7. Pemenue norapudMudeckux ypaBHEHUH 1 Hepa-
BEHCTB.

CamocTosiTennbHast padoTa 00yJaromerocst

16

MP17
Y0 01.02; Y0 01.03

Pa3jnen 2 OcHOBbI TPUTOHOMETPUH

45

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

JlupakTHdyecKkue eAMHUIIB, COACpKaHNe

18

OcHoBHele noaaTus. Pagnannas mepa yrna. Bpamarensnoe nsmkenune. CHHYC,
KOCHHYC, TAH['€HC M KOTaHTreHC uyucia. OCHOBHbIE TPUTOHOMETPHUECKHE TOXK-
nectBa. ®opmynsl npuseaeHus. Popmynsl crnoxenus. Popmysbl yIBOCHUS.
®opmMynbl IOTOBUHHOTO yriia. [IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPH-
4ecKHUX BhIpaxkeHu#. [Ipeobpa3oBanue cCyMMbl TPUTOHOMETPUYECKUX (PYHKIMHA
B IIPOM3BEICHUE U MTPOU3BENCHHS B CyMMY. BbIpakeHHe TPUrOHOMETPUYECKUX
(GyHKIMI dYepe3 TaHTeHC TOJOBHHHOTO apryMeHTa. TpUTOHOMETpHYECKHUE
¢ynkuuu. CoiicTBa W rpadukd cHHyca, KOCHHYCAa, TAHTE€HCA M KOTaHTeHCA.
IIpeoOpazoBanus rpadukos. [lapannensHblil IEpeHOC, pacTsHKEHUE U CHKaTHE
BJIOJIb OCEN KOOPAMHAT.

B TOM unclie npakTUYECKUX 3aHATUN

10

[IpakTnueckoe 3ansTrie Ne 18. PannanHblii METO M3MEPEHUS YTIIOB BpaIlEHUS
U CBsI3b C IpagycHod Mepoll. HaxokaeHne 3HaueHM TPUTOHOMETPHUYECKUX
dhyHKIHIA

[IpakTiueckoe 3ausTie Ne 19. IIpeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIpa-
xeHui. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA

[Ipaktuueckoe 3anarue Ne 20. [IpeoOpa3zoBaHUs] TPUTOHOMETPUUYECKUX BBIPaA-
skeHuil. DopMyIibl CIOXKEHUS, YIBOCHUS. POPMYJIIbI IPUBEIACHUS
[Ipaxtrueckoe 3ansatue Ne 21. IIpeoOpa3zoBaHus TPUTOHOMETPUUECKHUX BBIpa-
xeHuil. [IpeoObpa3zoBaHue cyMMbl TPUTOHOMETPUYECKUX (QYHKIHMIA B MPOU3BE-
neHne, TpeoOpa3oBaHHE NPOUM3BEACHUS TPUTOHOMETPHUECKUX (YHKIUI B
CyMMY

[Ipaktnueckoe 3ansitue Ne 22. IloctpoeHue rpadykoB TPUTOHOMETPHUYECKHX

10

OK 01

I1P65, I1Py6, ITPy8,

JIP23, JIP26, MPS ,

MP10, MP13, MP17
30 01.05;

T1P65, [IPy6, IIPy8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
Y0 01.02; Vo 01.03




(GYHKIHMH ¢ UCTIONB30BaHUEM [€OMETPHUYECKHX MPEeoOpa3oBaHui

CamocrosiTenpHas paboTa 00yJaromerocs

Tema 2.2 TpuroHo-
METpUYECKHE ypaBHE-
HUA 1 HCPABCHCTBA

JunakTryeckue equHHIbI, COIepIKaHue

12

TpuroHomerpudeckue ypaBHEHUs U HepaBeHCTBa. [Ipocreiimne TpUroHOMeT-
pudeckue ypaBHeHHA. TpuroHoMmerpuyeckue ypaBHEHHs. OCHOBHBIE IPHUEMBI
uX pemeHus (pas3oKEHHWE Ha MHOXHUTENIH, BBEACHUE HOBBIX HEHU3BECTHBIX).
[Ipocreiimne TpuroHomerpuueckue HepaBeHCTBa. OOpaTHBIE TPUTOHOMETPHU-
yeckue QyHKIMH. APKCHHYC, aDKKOCHHYC, apKTaHTeHC.

B tom uncne MPAKTHYCCKUX 3aHATHI

[Ipaktuueckoe 3anarue Ne23. IIpocTeiiline TPUrOHOMETPUUECKUE YPABHEHUS
1 HEPaBEHCTBA

[IpaxTuueckoe 3anstue No24. TpuroHoMeTprueCKrUe YpaBHEHUS U METOJIbI UX
peneHus

[Tpaktnueckoe 3anarue Ne25. TpUroHOMETpHUUECKUE YpaBHEHUS

CamocTosiTennpHast padoTa 00yJaromerocs

OK 01

T1P63, [IPy7, [IPy8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
30 01.05

TIP63, [IPy7, IIPyS,
JIP23, JIP26, MP8
,MP10, MP13, MP17
V0 01.02; Yo 01.03

Paznen 3 Hauaja MaTeMaTH4eCcKOro aHajau3a

100

Tema 3.1 IlpousBon-
Hast PYHKIHU U e€
NpUMEHEHUE

JupakTudeckue e IMHUIIBI, COACpKaHNe

36

[locnenosarensHOCTH. CHOCOOBI 3aaHUsI U CBOMCTBA YMCIIOBBIX IOCIEAOBA-
tenpHOCTEH. IloHATHE O Mpenene nocienoBaTenbHOCTH. CyllecTBOBaHME IMpe-
JieJla MOHOTOHHOW OTpaHWYeHHOI mocienoBarenbHOCTH. CyMMHpOBaHHE TO-
cienoBaTenbHOCcTel. beckoHeuHo yObIBaroIias reoMeTpUIecKasi porpeccust u
ee cymma. [IpousBonnas. [lonsTue o mpousBogHON QyHKINH, €€ TeOMeTpHUe-
CKUU ¥ (PU3MYECKHUN CMBICI. YpaBHEHUE KacaTeabHOH K rpaduky (QyHKIIUU.
[IponsBoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEACHHUSA, 4YacTHOro. [Ipom3BomHbIE
OCHOBHBIX 3JIEMEHTapHbIX QpyHKIMA. [[ppMenenHre mpon3BoJHON K UCCIIEA0Ba-
HUIO QYHKIUH 1 mocTpoeHuto rpadukos. [Ipon3BoHbIe 00paTHOH QYHKIMH 1
koMmno3uiu QyHKuA. [IpuMepsl UCTIONB30BaHUS TIPOU3BOAHOM /ISl HAXOXK-
JeHUs] HAWIYYIIero peleHus B npoeCCHOHANbHBIX 3aAadax. Bropas mpous-
BOJHAs, € TeoOMEeTpHUYeCKUd M ¢u3nueckuii cmpici. Haxoxkaenue ckopoctu
JUIs TIpoliecca, 3aIaHHOTO (hopMYIIoi u rpaduKoMm.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue HaxoxaeHue ONTH-
MaJbHOTO Pe3yJbTaTa B 33/1a4aX TEXHOJIOTUYECKOTO MPOQUIs

20

B ToMm uncie MPAKTHICCKUX 3aHITUH

16

[IpakTuueckoe 3aHsTre Ne26. UucioBas MOCIIEIOBATEIBHOCTh, CIIOCOOBI €€
3a/IaHusl, BEIYUCIICHHUS WICHOB TocieaoBarenbHOCTH. [Ipeaen mocienoBaTens-
Hoctu. Haxoxaenue npeenos QpyHKIui

[IpaxTrueckoe 3anatue Ne27. HaxoxaeHue MPOU3BOIHBIX IO ONPEACIICHUTO
[Tpaxtrueckoe 3amstue Ne28. IlpaBmima m dopmynsl muddepeHnpoBaHus,

16

OK 01

[1P64, [1P614, ITPy8,
[1Py9, I1Py10;
[1Py18, [TPy19

JIP26, MP8 ,MP10,

MP12, MP17, MP 18

30 01.05;

I1P64, I1P614, ITPy8,
[1Py9, I1Py10;
[1Py18, ITPy19

JIP26, MP8 ,MP10,

MP12, MP17, MP 18




Ta0JIMIA TIPOU3BOIHBIX 3JICMEHTAPHBIX (DYHKITHIA

[IpakTiueckoe 3anstre No29. Berancinenne mpou3BOIHBIX CIOKHBIX (QYHKIIUN
[Ipaxtrueckoe 3anarre Ne3(. YpaBHeHHE KacaTelbHOW. PU3MUSCKUI CMBICIT
MPOM3BOJHOM B MPOQEeCCHOHANBHBIX 3aJa4aX TEXHOJIOTHYECKOr0 MPOduIIst
[IpakTiuaeckoe 3arstre Ne3 1. Obmias cxema ucciaeoBaHus (HYHKITUH
[IpakTiueckoe 3anstue Ne32. MccnemoBanue (yHKIMHA C TOMOIIBIO TPOH3-
BOJIHOM ¥ MTOCTPOCHHUE TPaPUKOB

[MpakTuueckoe 3ansTHe Ne33. HaxoxkaeHue HauOOJBIIETO W HAWUMEHBIIETO
3HAYEHUs M SKCTPEMalbHBIX 3HaueHul (yHKIH. Haxoxaenne onTuMaibHOTO
pe3yibTaTa B 3aayax npoeCcCHOHaIbHON HAPaBICHHOCTH.

¥001.02; Yo 01.03

CamocrosiTenbHas paboTa 00yJaromerocs 20

Tema 3.2 Unterpan u | JAMJaKTHYECKHUE €UHULBL, CONEPKAHUE 28 OK 01

€ro NpruMeHeHHe [epBooOpazHas u uHTerpai. [IpuMeHeHue onpeaeneHHOro UHTerpana s Ha- 14 [1P64, 11P614,
XOXKJEHUs IUIOIAAM KpuBOJMHEHHOM Tpanenuu. Popmyna Herorona- [1Py10; ITPy18,
Jleitbrnma. IlpuMepsl mpruMeHeHUsT MHTETpaja B 3aja4yax MpogeCCHOHAIBHOMN I1Py19
HaIpaBJICHHOCTH. JIP26, MP8 MP10,

MP12, MP17, MP 18
30 01.05;

B TOM 4nciie mpakTUYEeCKUX 3aHSITHI 14
[IpakTuueckoe 3anarue Ne34. Muterpan u nepooOpasznas. Haxoxnenue He- 14 [1P64, I1P614,
ONPEEICHHBIX UHTETPAJIOB IIPU IOMOIIIA CBOMCTB HHTETPAJIOB ITIPy10; TTPy18,
[IpakTnueckoe 3anstue Ne35. IHTerprpoBaHne METOIOM 3aMEHBI IEPEMEHHON I1Py19
[Tpaxtuueckoe 3anarue Ne36. IHTerprpoBaHre Pa3IMIHBEIMI METOIAMHU JIP26, MP8 ,MP10,
[MpakTuueckoe 3anstue Ne37. Teopema HproToHa-JleiiOHuia. Brruucienue MP12, MP17, MP 18
ONPEJENIECHHBIX UHTEIPATIOB ¥001.02; Yo 01.03
[Ipaxtuueckoe 3anatue Ne38. BrruncieHue onpenencHHBIX HHTETPAIOB METO-
JIOM 3aMEHBI IEPEMEHHOMN
[IpakTuueckoe 3ansatue Ne39. Beruncinenue miomanei Guryp u o00beMOB Tell
[Ipaktnueckoe 3ansTue Ned(. Ilpumenenust nHTerpana B 3agadax npodeccuo-
HaJIbHOU HANpPaBJIEHHOCTH
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue
[Ipumenenus unTerpana B 3aJadax NpoQeccHOHATbLHON HAIPaBICHHOCTH TeX-
HOJIOTHYECKOTO PO IS
CamocTrosiTennpHast padoTa 00yyaromerocs 16

Pasnea 4 I'eomerpust 86

Tema 4.1 Koopauna- | JMnakTrdeckue eUHMIBL, COEp)KaHue 8 OK 01




TBL U BEKTOPBI [IpsamoyronpHas (gekapToBa) cUCTeMa KOOPIMHAT B MpocTpaHcTBe. Dopmyina 4 [1P613, ITPy17, MP10
pacCTOSHUS MEXIY ABYMS TOUYKaMHU. Y paBHEHHS cephl, IUIOCKOCTH U TPSIMO. 30 01.05;
BexTopsl. Moayns BekTopa. PaBeHCTBO BekTOpoB. CiioykeHHE BEKTOPOB. Y M-
HOKEHUE BEKTOpa Ha 4Mcio. PaznoxkeHue BEKTOpa MO HampaBieHUSIM. YTOI
MeXny AByMs BeKTopaMmu. IIpoeknus BekTopa Ha ock. KoopAaWHATEI BEKTOpA.
CkassipHOE IpOM3BEICHHUE BEKTOPOB. VcIionb30BaHHEe KOOPAMHAT U BEKTOPOB
MIpH PEIIEHUN MaTeMaTHYECKUX 1 NPUKIIAJAHbIX 3aja4
Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Omnepaunu ¢ BeKTOpaMu. YToJl MEXAY BEKTOPaMH B 3a/la4ax TEXHUYECKOM Me-
XaHWUKH M YJIEKTPOTEXHHUKH.
B TOM 4ncIle IPaKTUYECKUX 3aHSITHI 4
[IpakTnueckoe 3austie Ne 41. Bekropsl. [leiicTBust ¢ BekTopamu. JlekapToBa 4 [1P613, ITPy17, MP10
CHUCTEMa KOOpAUHAT B IPOCTPAHCTBE. PaccTosiHUE MEXIY TOUKAMU Y0 01.02; Yo 01.03
[Ipaktuueckoe 3anarue Ne 42. JlekapToBa cUCTeMa KOOPJAUHAT HA IJIOCKOCTH.
YpaBHeHUs TPSAMOM, OKPYXKHOCTHU. Perenue 3aja4y Ha pacroyoKEHUE MPSMbBIX
Ha TIOCKOCTH
CamocrosiTenbHas paboTa 00yJaromerocs 10
Tema 4.2 [psiMble u JIMIakTHYeCKUE SIUHUIIBI, COJICPIKaHUE 20 OK 01
TLIOCKOCTH B TPO- B3anmuoe pacnosnoxeHue ABYX MNPSAMBIX B NpocTpaHcTBe. [lapaniensHocTh 10 I1P61, I1PGY, T1P612,
CTpaHCTBE npsMoil u minockocTy. [lapamnensHocTh miockoctel. [lepneHanKyIsIpHOCTD IIPyl1, ITPy14,
MOPSIMOM U MJIOCKOCTH. [1Py15, JIP26, MPS,
[lepnenaukyisgp ¥ HaKJIOHHAS. YTOJ MEXAY NPSMOM U IJIOCKOCTHIO. J[ByrpaH- MP10;
HBIH yTOJI. 30 01.05;
Yron Mexay miockocTsMu. [leprnenauKyasspHOCTh ABYX ITocKocTel. ['eomeT-
pudeckue mpeoOpa3zoBaHHUA MPOCTPAHCTBA: MapaUIeTbHBINA MepeHOC, CHMMET-
pUsi OTHOCUTENIBHO IIOCKOCTU. IlapamnenbHoe mnpoexktupoBanue. Ilnomans
OPTOTrOHANBHO mpoekimu. M300paskeHne NpocTpaHCTBEHHBIX QUTYP.
B ToMm uncie npakTHYecKHX 3aHATHH 10
[Ipaxtuueckoe 3ausatue Ned3. Pemienue 3a7a4 Ha MapayIeIbHOCTh MPSIMOU H 10 I1P61, I1P6Y, T1P612,
IIJIOCKOCTH ITPyl1, ITPy14,
[IpakTnueckoe 3ansatue Ne 44. Pemenue 3aga4 Ha NEPHIEHAUKYISIPHOCTD M- [1Py15, JIP26, MPS,
MOM M IIJIOCKOCTH MP10,
[Ipaxtrueckoe 3ansatue Ne 45. Pemenne 3a1ad Ha MPUMEHEHHUE TEOPEM O TPEX Y0 01.02; Yo 01.03
MepIeHUKYIsIpax
[IpakTnueckoe 3anstue Ne 46. Pemenue 3a1a4 Ha napaienbHOCTh MIOCKOCTEH
[IpaxTrueckoe 3anatue Ne 47. Pemenne 3amaq Ha IByTpaHHBIC YTIIBI
CamocrosiTenpHas padoTa 00yyaromerocs 10
Tema 4.3 MHoro- | JIlugakTHuecKue eIUHUIIbI, COIEPIKaHUe 26 OK 01




TpaHHUKH W Kpyrisle | BepmuHsl, pedpa, rpaHM MHOrOrpaHHuKa. Pa3BepTka. MHOTOrpaHHBIC YTIIBL. 8 I1P610, ITP611,
Tena Breimykiieie MmHOTOrpanHuku. Teopema Ditnepa. [Ipusma. [Ipsmas n HakmoHHAs [1P612, [1PG14,
mpusMa. [IpaBunsHas mpusma. [lapammenemmmen. Ky6. [lupamuma. [IpaBwis- [1Py14, I1Py15,
Has nupamuna. YcedeHHas nupamuga. Terpasap. Cummerpuu B KyOe, B ma- [1Py16, I1Py19,
pamnenenunene, B npusMe u nupamune. CeueHus KyOa, MPU3MBbl U TTHPAMHUJIBL. JIP26, MP§, MP10,
[IpencraBnenre o MpaBUIIBHBIX MHOTOTpaHHUKaX (TeTpadape, KyOe, OKTadpe, MP17, MP18
nonekasape u ukocadape). LHunuaap u konyc. YceueHusiid konyc. OcHOBaHUE, 30 01.05;
BBICOTa, OOKOBasi IOBEPXHOCTh, 00pa3ytomas, pa3BepTka. OceBble CeUCHHS U
ceueHwus1, napajuienabHble ocHoBaHuo. llap u cdepa, nx ceuenus. Kacatenbuas
IJIOCKOCTh K chepe. OO0beM u ero usMepenus. Marerpanpaas Gopmyna o0be-
Ma. @opmynbl obbema Kyba, MPSMOYTOJIBHOTO MapayljiesienuIeia, MPU3MBI,
mwnHapa. PopMyiiel o0beMa MUpaMuAbl U KOHyca. PopMyIibl MIIOMWAAHN T10-
BEPXHOCTEH LMIMHAPA U KoHyca. PopMyiiel 00beMa mmapa 1 miomaan chepsl.
[MomoOue Ten. OTHOLICHUS ILIOMIAACH MOBEPXHOCTEH U OOBEMOB MOAOOHBIX
Tel
B ToM umncne npakTudeckux 3aHATHH 18
[pakTuueckoe 3ansTue Ne48. PenieHue 3a1a4u Ha apajuieyeuIe] U Kyo 18 I1P610, I[TIP611,
[Tpaktnueckoe 3anarue Ne 49. Pemienue 3a1a4y Ha npu3My [1P612, I1PG14,
[Ipaktuueckoe 3anarue Ne 50. Pewenue 3agau Ha nupamMuny [1Py14, ITPy15,
[paktuueckoe 3ansarue Ne 51. Pemenne 3a1au Ha BeIYHUCIEHHE O0BEMOB H I10- [1Py16, I[1Py19,
BEPXHOCTEW MHOTOI'PAaHHUKOB JIP26, MP8, MP10,
[Ipaktuueckoe 3anarue Ne 52. Pemienue 3agau Ha UWIMHAP MP17, MP18
[IpakTiueckoe 3anstue Ne53. Pemenue 3a1a4 Ha KOHYC Y0 01.02; Yo 01.03
[IpakTuueckoe 3ansatue Ne 54, Pemienue 3anaq Ha map u chepy
[IpakTuueckoe 3ausTie Ne 55. PemieHue 3agay Ha KOMOWHAIIMU T€OMETpUYE-
CKHUX Tel
[IpakTnueckoe 3ausTie Ne 56. Pemenne 3agay Ha KOMOMHAIIMU T€OMETpUYIE-
CKHUX Tel
CamocTrosiTensHas paboTa 00yyaromerocs 12
Pa3nen 5 Kom0nHaTopuka, CTAaTHCTHKA M T€OPUS BePOSITHOCTEH 16
Tema 5.12meMeHTBI JlnmakTHdaecKkue e AU, COAepKaHne 4 OK 01 I1P68, I1Py4
KOMOWHATOPHKH B OcHOBHBIE TIOHATUSI KOMOMHATOPUKH. 3a/lauM HA MOACYET YMCiIa pa3MEUIeHHH, 2 MP13, MP17
nH(popmMaTUKe U MEPecTaHOBOK, coueTaHuil. Pemenne 3agay Ha nepebop BapuanToB. Popmyna 30 01.05;
nporpaMMupoBaHun | 6uHoma Hetotona. CBoiicTBa OMHOMHMHAIBHBIX KOA(PQPULIUEHTOB. TpeyroabHUK
[Tackans
B TOM 4nciie mpakTUYEeCKUX 3aHATHI 2




[MpakTuueckoe 3anstue NoS7. PemeHne KOMOMHATOPHBIX 3a1ad. PasMernienus,
COYETaHUs U MePEeCTaHOBKU

I1P6S, I1Py4
MP13, MP17
Y0 01.02; Yo 01.03

Tema 5.2 DnemenTsl | JIMmakTHIeCKHE eIUHUIIBI, CONECPKaHNE 6
TEOPUH BEPOSITHO- CoOpbITHE, BEpOATHOCTD COOBITHSA, CIOXKEHHE U YMHOXEeHHE BeposTHocTel. [1o- 4 OK 01 [1P67, 11P68, 1TPy12,
CTEH M MaTEMaTH4e- | HATUE O HE3aBHUCUMOCTU COObITHH. JlUCKpeTHas cilydyaiiHas BeIMYMHA, 3aKOH [1Py13, I1Py18,
CKOM CTaTUCTHUKU ee pacrpeneneHus. YUCIOBbIe XapaKTEPUCTUKU AUCKPETHON CIIy4allHOM BEJIU- JIP26, MP13, MP17,
uynHbl. [loHsTHE 0 3akoHe OonpmuX yuceln. [IpencraBnenne naHHBIX (TaOIUIBL, 30 01.05;
IarpaMMmel, Tpadukn), TeHepanbHasi COBOKYITHOCTh, BBIOOPKa, cpenHee apud-
MeTHdeckoe, Meanana. IloHsTHe o 3a1ayax MaTeMaTHYeCKON CTaTUCTHKHU.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue BepoaTHOCTD B 3a1a4ax
TEXHOJOTHYECKOTO MPpOodus
B Tom uncne npakTHYecKux 3aHATHHA 2
[Ipaktnueckoe 3anstue Ne58. Kiaccuueckoe omnpeneneHUe BEPOSTHOCTH, 2 [1P67, 11P68, 1TPy12,
CBOICTBa BEPOSATHOCTEN, TEOPEMA O CYMME BEpOSITHOCTEN. BEposATHOCTD B 3a- [TPy13, ITPy18,
Jadax TeXHOJIOTHYECKOTO MPOQHIISL. JIP26, MP13, MP17,
Y0 01.02; Yo 01.03
CamocrosiTenbHas paboTa 00yJaromerocs 6
Pa3nen 6. OcHOBBI IMCKPETHOI MaTeMaTHKHU 6
Tema 6.1 OcHOBEI JunakTuueckue eIMHUIbI, COJEp)KaHuE 2 OK 01 [Ipy2, Ipy3, MP17,
TEOPUH MHOYKECTB MmuoxecTtBa. CriocoObl 3amaHusi MHOXeCTB. Ormepanui Haj MHOXXECTBaMH. MP18, JIP26
Huarpammel Bena 30 01.05;
B TOoM unclie npakTUYECKUX 3aHATUNA 2
[Ipaktnueckoe 3austue Ne 59. CnocoObl 3agaHus MHOXecTB. Onepanuu Haj 2 IIpy2, MP17,
MHO>KECTBaMU Vo0 01.02; Yo 01.03
Tema 6.2 OcHOBBI JupakTudyeckue eAMHUILIBL, COACPKaHNE 2 OK 01 [Ipy2, Ipy3, MP17,
Teopuu rpadon [lonstne rpada. Crmocobbl 3amanus. Buasl rpadoB. Marpuma cMeXHOCTH. MP18, JIP26
Marpuna HHIUASHTHOCTH. MapmipyT, UK, IyTh B Tpade 30 01.05;
IIpoMexyTouHas arTecTarys 18
Bcero: 351




4 YCJIOBUA PEAJIM3AIINNA YYEBHOW JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy porpamMMbl yueOHOM JUCLMIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIE
IIOMEILEHUS U OCHAIICHHUE!

Tun 1 HAaMMeHOBaHHe CIIeaJIbHO-

Ocnameﬂne CIIeINAJbHOT0 ITOMCIICHUA
ro mnoMeImcHu s

kabuHeT MareMaTudecKuX TUCHUILIMH | MylIbTUMEIUIHBIC CPEICTBA XpaHEHUs, Mepeladd U
npeICTaBICHUS HH(DOPMALIHH.

Y4eOHO-MeTOAMYECKasT JIOKYMEHTAlUs, JAWJIaKTHYe-
CKHUE CpEICTBA.

Pabouee MecCTO mperoaaBaTess: MEPCOHANBHBIA KOMIIBIO-
Tep, paboure Mecta 00ydJaroIIUXCs, JOCKa ydeOHas, y4eO-
Hast MeOelb;

Mojienu reoOMeTpHYECKHX TEJT, CIIPABOYHBIC TAOIHUIIBI 1
bopmyIbL;

IMepcoHaNbHBIE KOMITBIOTEPHI

ITomernieHue 1151 caMOCTOSITEIbHOM [Tepconanbuble komnbroTepsl ¢ makerom MS Office,

paboThI 0OydaroIMXCs BbIX0I0M B IHTEpHET U € JOCTYNIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCH-
TeTa

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

OcHOBHBIC HCTOYHHMKH:

1. Anumos, III.A. MaremaTuka: anreOpa U Hayajla MaTEMaTUYECKOr0 aHaINU3a, reomMeTpus. Anreo-
pa u Havasa MatemaTuyeckoro aHanusa 10-11 kmaccel (6a30BbIi U yriyOlIeHHBIH YpOBEHB) : y4eOHUK /
II.A. Amumos, M.B. Tkauesa, H.E. ®enoposa [u ap.]. - 7-e uzn. - Mocksa : [Ipocsenienue, 2022. - 464
c. - ISBN 978-5-09-099445-3. - TekcT : HeOCpeCTBEHHBIN

2. Aranacsn, JI.C. Marematuka: anredpa ¥ Hadaja MaTeMaTHYeCKOro aHaiau3a, reomerpus. I'eo-
metpus. 10-11 xnaccel (6a30BbIil U yriyOnaeHHbI ypoBeHb) : yuebnuk / JI.C. Aranacsn, JI.C. Kucenesa,
O.I'. Tlo3nsik [u ap.]. - 7-e u3m., nepensgaHHoe U gonoaHeHHoe - Mocksa : [IpocBemenune, 2022. - 287 c. -
ISBN 978-5-09-099446-0. - Tekct : HEemocpeACTBEHHBII

3. FOxno, H.C. Matemaruka [DnekrponHnslil pecypc]: yueOnuk / H.C. FOxno. — Mocksa : H-
®PA-M, 2022. — 204 c. — (Cpennee npodeccuonanpaoe odopasopanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Tekcr : snekrponnsiid. — URL: https://znanium.com/read?id=379702(nata 00-
parenust: 20.04.2023). — Pexxum 10CTyma: 1Mo MOAIMUCKE.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. boromonos, H.B.Marematuka. 3agauu ¢ pemeHusiMu B 2 4. Yacts 1 [DnexTpoHHBIN pecypcl:
yueOHoe mocodue s cpeHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromonos.— 2-e uzf., ucmp. u
non.— MockBa: M3parensctBo FOpaiit, 2022.— 439 c.— (IIpodeccuonansnoe obOpa3oBaHHUE). —
ISBN 978-5-534-09108-3. — Tekcr : anexTpoHHsIid. // 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. boromonos, H. B.MaremaTtuka. 3agauun ¢ pemenusmu B 2 4. Yacte 2 [DIeKTpOHHBIN pecypc]:
ydeOHoe mocodue s cpeHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromono.— 2-e usf., ucmp. u
non.— Mocksa: MsmarensctBo Opaiit, 2022.— 320 c.— (IIpodeccuonanpHoe o0Opa3oBaHuE).—
ISBN 978-5-534-09135-9. — Tekcr : anexTponHsrid. // OOpa3oBarensHas muatdopma FOpait [caiit]. —
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. Martematuka B 3agavax ¢ pemeHusimu / B.T. Jlucuukun, 1U.JI. Conmoeiiunk. —
10-e wusn., crep. — Cankr-Ilerepoypr : Jlans, 2023. — 464 c. — ISBN 978-5-507-46662-7. —
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Texct :3nexktponnbii — URL: 3BC Jlans (lanbook.com)(nata obpamenus: 20.04.2023). — Pexxum mocry-
Ia: 1o MOJIHUCKE.

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-pecypebl:
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obpamenusi: 20.04.2023). — TekcT: 31eKTPOHHBIN.

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

3. Mup mMaremaruveckux ypaBHeHwii: [caiT]. - URL: http://feqworld.ipmnet.ru(nara oGparienus:
20.04.2023). — TekcT: 37eKTPOHHBIIA.

4.  VHTepHeT-poeKT «3agaunm» JUIsi yddTeled W mpenonaBareneit: [caiir]. - URL:
www.problems.ru(nata ooparmmenus: 20.04.2023). — TeKkcT: 3JIEeKTPOHHBIN.

5. Maremaruka B MOMOIIb IIKOJIBHUKY U CTYACHTY (TecThl o Maremartuke online): [caiT]. - URL:
www.mathtest.ru(aara ooparienus: 20.04.2023). — TeKCT: 371€KTPOHHBIHA.

6. VY4eOHO-KOHCYNbTAllMOHHBIM mopTan «Marematuka B mkoje»: [caifr]. - URL:
http://school.msu.ru (mara obpamienus: 20.04.2023). — TeKCT: 37€KTPOHHBIH.

7. Caiit nocBsanéH Martemaruke (u maremarukam): [cait]. - URL: www.math.ru (mara oGparie-
Hus: 20.04.2023). — TekCT: 27IeKTPOHHBIH.

8. Obmepoccuiicknii MaTemaruueckuid mopran Math-Net.Ru: [caiiT].- URL: www.mathnet.ru(zara
obpamenusi: 20.04.2023). — TekcT: 31eKTPOHHBIM.

9. U3 3omotoro ¢oHma MONyIsSpHON (u3MKo-MareMaTudeckoi ymreparypsl: [caiT]. - URL:
http://ilib.mccme.ru(aara oopamienus: 20.04.2023). — TeKCT: 37EKTPOHHBIIH.

10 HayyHo-TiomTyIsipHBINA (pU3HKO-MaTeMaTHIeCKui KypHan «KBaHT». ApXWB HOMEPOB: [caliT]. -
URL: http://kvant.mccme.ru(nara ooparmenus: 20.04.2023). — TeKcT: 2IEKTPOHHBIN.

11. CnopaBouynuk Matematuueckux (opmyi. IIpumeps! u 3amaum ¢ pewmenHusmu: [cait]. - URL:
www.pm298.ru(nara oopamenusi: 20.04.2023). — TekcT: 31eKTPOHHBIH.

12. UapopMalnOHHO-TIONCKOBasi  cUcTeMa  «3amadn 1o reomerpum»: [cait]. - URL:
http://zadachi.mccme.ru(narta oopamenus: 20.04.2023). — TekcT: JIeKTPOHHBIH.

4.3 YueOHO-MeTOAUYECKOE 0O0ecliedeHHe CAMOCTOATEIbHOI padoThl 00yYar0IUXCs

CamocrosiTenpHass paboTa SBISIETCS 00sS3aTeNbHON I KakI0To oOydaromierocs. CaMOCTOSITENb-
Hasi paboTa MOKET OCYILIECTBIATHCS MHAWBHUYATbHO WIM TPYIIIAMU B 3aBUCUMOCTU OT LIEIH, 00beMa,
KOHKPETHOW TEMaTHUKH CAaMOCTOSITEILHOM pabOThI, yPOBHS CJI0KHOCTH, YPOBHS YMEHUN 00yJarONTuXCsl.

KoHTponb pe3yiapTaToB BHEAYAUTOPHON CaMOCTOSITENILHON PabOThl OCYIIECTBISETCS B IMpeaenax
BPEMEHH, OTBEJIEHHOTO Ha 00s3aTeNIbHbIE yUeOHbIE 3aHATUS U BHEAYTUTOPHYIO CAMOCTOSITENIbHYIO pado-
Ty oOy4aronmxcs Mo yaeOHOMY MpeIMeTy, MPOXOAUT KaK B MUCbMEHHOM, TaK U YCTHOM WM CMEIIaHHOM
dbopme, ¢ IpeACTaBICHUEM U3ICTUS WIH MPOAYKTa CAMOCTOSATEIBHOMN TSI TEIbHOCTH.

B xauectBe (hopM ¥ METOJIOB KOHTPOJISI BHEAYTUTOPHON CaMOCTOSITENILHON pabOThI UCIIONIB3YIOTCS:
MIPOBEPKa BHINOJHEHHOW paboThI MpernojaBaTesieM, CEMUHAPCKUE 3aHITHsI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE padOTHI, 3aIIMTa TBOPUECKUX PadOT U Ap.
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https://e.lanbook.com/book/314798
http://urokimatematiki.ru/
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http://eqworld.ipmnet.ru/
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http://www.mathnet.ru/
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http://zadachi.mccme.ru/

No | HammeHnoBanue pazaena/Temsl | Busl 3amanuii 1715 caMOCTOSTEILHON BHEAYAUTOPHOM
paboThI
1 Texcer 3aganus: Tunoseie pacueTHO-TpaduyecKue
Tewma 1.1. PazBuTue noHsaTHs 0 padore!
qene Hean: yrnybneHue paHee U3yuyeHHOro0 MaTepuarna,
BBIPa0OTKA YMEHHI U HaBBIKOB 10 TPUMEHEHUIO (hop-
Tema 3.1. IIpousBoaHas o
MYJI, COCTaBJICHUIO aJITOPUTMA TUITOBBIX 3a/1aHHI,
(GyHKINU U ee TIPUMEHEHUE .
Tema 3.2 MHTerpar i ero MPUMEHEHHUE MOIYYCHHBIX 3HAHUM Ha MPAKTHUKE.
PexoMengaumu mo BINOJIHEHUIO 321aHUSA: BBIIOJ-
MIPUMEHEHHE o
Tema 4.3 MHOFOrpaHHUKH 1 HEHUE YNPAKHEHUH 110 MPEJUIOKEHHOMY aIrOPHTMY
CaMOCTOSITEJIbHBIN ITOMCK aJITOPUTMA BBIIIOJHEHHUS YII-
KpyIJble TeNa B METAJUTYPTUU o
pakHEHU M
Kpurepun onieHKH: TOUHOCTh PACYETOB; 0OHEM BhI-
MOJIHEHHBIX 3aJaHuid, opopMIICHHE.
2 Tema 1.1 PazButue noudarus o | Teker 3aaanusi: BLITOIHUTE TECT.
qUCIIe Hean: 00paboTka, 3aKperuieHMEe W CHUCTEMAaTH3aIus
Tema 1.2 ®Oynkuuu u rpadu- | 3HaHUN MO TEME 3aAHATHSL.
KU B METAJUTypruu PexoMeHaaunu no BINOJHEHUIO 32/1aHUS
Tema 1.3 Kopnu, crenenu u 1. IIpouynTaTh KOHCHEKT TEMbI
Jorapu@msl 2. Wzyunth Marepuan yueOHHKA
Tema 2.1 OCHOBHBIE TIOHATHS 3. BbIMOTHUTH 3a/1aHUs TECTA.
TPUTOHOMETPHUU Kputepun oueHkH: ypoBEHb YCBOEHHUS TEOpETHYE-
Tewma 2.2 Tpuronomerpuye- CKOr'0 Marepuara.
CKHE€ YPaBHEHUS U HEPABEHCT-
Ba
Tema 3.1 [IpousBonnas pyHK-
LMY U €€ TPUMEHEHUE
Tewma 3.2 UnTerpan u ero
MIPUMEHEHHE
Tema 4.1. KoopauHatel U Bek-
TOPBI
Tema 4.2. Ilpsmble © MII0CKO-
CTH B IIPOCTPAHCTBE
Tema 4.3. MHOrOrpaHHUKH U
KpYTJIbIE TeJla B METAJUTYPrUU
Tema 5.1. DnemeHTH KOMOH-
HaTOPUKHU
Tema 5.2 DnemeHTHI TEOPUU
BEPOATHOCTEN U MaTeMaTuye-
CKOW CTATUCTUKH B METAILTYP-
TUU
3 Texer 3amanusi: CocTaBUTh TJ0ccapuii  (JIEMEHT

Tema 1.2. ®ynkuuu u rpadu-
KM B METaJLTypruu

Tema 4.2. IIpsaMble 1 m10CKO-
CTH B IIPOCTPAHCTBE.

Tema 4.3. MHOTOrpaHHUKH U
KpyIJIble Tella B METAJLIIypTruu

nopTQoIno)

Iesb: packpbITh COAEP)KaHHE OCHOBHBIX TEPMHHOB,
Pa3bSICHUTH CIIOBA-TEPMHMHBI B KOHTEKCTE JaHHOU Te-
MBI, PACKPBITh UX 3HAYEHHE, J1aTh UX HAYYHOE TOJKO-
BaHUE.

PexoMeH1auuM M0 BHINOJTHEHHUIO 32/ 1aHUS:

Jlnist BeieHus rioccapus 10JKHa ObITh 3aBeJieHa OT-
JeNTbHas TeTPajlb MM MOKHO BECTH CJIOBaph C KOHIA
oOrielt TeTpaau sl KOHCIIEKTOB, BO3MOYKHO COCTaB-
JICHUE IEKTPOHHOTO TI0CCcapusl KaK OJHOTO U3 BHOB
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VH/IMBUYAJIbHBIX TIPOCKTOB.

Kputepun oneHku: rioccapuii craetcs B OyMakxHOM
WX DJIEKTPOHHOM BapUaHTe, YPOBEHb YCBOCHHUS TEP-

MUHOJIOTHH, 0(hOpPMIIEHUE TII0CCApUsi B COOTBETCTBUU
¢ TpeOOBaHUSIMH.

Tema 1.2 @ynkuuu u rpadu-
KU B METaJUTypTUH

Tema 3.1 [IpousBonnas pyHK-
IIUH U €€ IPIMEHEHNE

Tema 3.3. MHOrOrpaHHUKH U

KPYTJIbIEe TEJla B METAJLTYyPTrUH

Texer 3aganusa: CocTaBUTh CPAaBHUTEIBHYIO TAOJINILY
Ilesb: MOBTOPUTH U CUCTEMATH3UPOBATh M3Y4YEHHBIN
MaTepurai, HayuYuThCs BBLIEIATH INIABHOE U OCHOBHOE,
JAKOHUYHO, KOMIIAKTHO M CKaTO M3JIOKUTb OTOOpaH-
HBI MaTepHaj, HAy4uTbCs Kiaccu(UIUpoBaTh W3Ja-
raeMblii MaTepHai 1o ypoBHSAM 3HAUUMOCTH.
PexoMeH1a1 UM 110 BHINOJHEHHIO 32/IaHUS: JTAaHHbIC
CpPEeCTBA HAIJISIIHOCTH BBIOJIHSIOT (PYHKIIUIO KOH-
CHEKTUpOoBaHUA MaTepuaia. [Ipu moctpoeHuu cTpyk-
TYPHO-JIOTUYECKOHN CXEMbI TEMbl HEOOXOAUMO BbIjIE-
JIUTH I1aBHOE B TeMe. JIJakOHMYHO, KOMITAKTHO, CKaTO
U3JI0KHUTh 0TOOpaHHbIM MaTepuai. Jloruka nocrpoe-
HUS CTPYKTYPHO-JIOTHYECKUX CXEM - OTPa’KEHUE CO-
JiepKaTeNNbHbIX CBS3eH MEX1y €IUHHUIIAMU H3J1arae-
Mol HHPOPMALINH, UX YeTKasl KiIacCH(pHUKamus 1o
YPOBHSIM 3HAYMMOCTH.
Ortanbl paboThl HaJ CTPYKTYPHO-JIOTMYECKON
CXEMOM:
[Touck nnpopmanu
Ananu3 nHpopmanun
Ocwmbicnenue napopmanuu

4. Cunre3 uHpOpMaLIUH.
Kpurepun onenkn: o00cHOBaHUE, TOTUYHOCTD, YET-
KOCTb, PAllMOHATIBHOCTb U3JI0KEHUS MaTepHaa.

wnN e

Tewma 1.3 Kopau, crenenn u
sorapupmbl

Tema 2.1 OcHOBHBIE IOHATHUS
Tpuronomerpuu. [Ipeobpaszo-
BaHUs

TPUTOHOMETPUUECKUX BBIpa-
YKEHHUI.

Tema 4.2 IIpsimble U MIIOCKO-
CTH B IPOCTPAHCTBE

Tema 4.3 MHOrorpaHHUKH U
KpyTJble Tejla B MeTaJUTypruu

TexcT 3a1aHusA: BeIToTHEHNE IPOEKTOB.
Tembl npoexkTOB

1. @OyHKIMY B IPUPOJIC U TEXHHKE.

2. Mertoap! pemieHus MoKa3aTebHbIX
YpPaBHEHU U HEPABEHCTB.

3. Meroaps! pemieHus JorapupMUIecKux
YpPaBHEHU U HEPABEHCTB.

4.  Jlorapudpmuueckas yHkuus. Yucio e.

5.  Pacummpenue nonsTus yucna. 3a4em
HY>KHBI HOBBIE YHCJIA.

6.  IlonmspHas cucremMa KOOpIMHAT.

7. Kparkuii cipaBoOUYHUK IO MaTeMaTHKe
st 1 xypcea.

8.  BekropHoe 3a7aHue NPSMBIX U IIOCKO-
CTEW B IPOCTPAHCTRBE.

9. CrnoxeHne rapMOHHYECKUX KOJIeOaHUH.

10. TI'padwmyeckoe pemnreHue ypaBHEHUH 1
HEpPaBEHCTB.

11. IlpaBuibHBIC U MOTYIPABUIBLHBIE MHO-
TOrPaHHHKH.

12.  KoHwudveckue ceueHUs U NX IPUMEHEHNE
B TEXHHKE.

13. Tlonstue muddepeHiumana u ero npu-
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JIOKEHUSL.
14. UccnenoBanue ypaBHEHM U Hepa-
BEHCTB C MapaMeTpOM.
15. @®yHKIMA B NOCIOBULIAX U IOTOBOPKAX.
16. Crarucruueckoe uccieqobanue "Pac-
X0/J1 3JIEKTPOIHEpruu 3a roa"
17. TpuroHomerpus B pU3HUKE U apXUTEK-
Type.
18. Ilupammpaa, Kak ICTOPHYSCKHI 1 MaTe-
MaTUYECKUI 00BEKT
19. IIpousBoaHas B XUMHUH ¥ OUOJIOTHH
20. MHOrorpaHHUKH B METAJUTYpPIHH.
Heab: moka3aTh yMEHHS OTAEIBHOTO Yy4YEHHKA WIIU
rpynnbl  0O0y4YaloUIMXCs HCIONB30BaTh MPUOOPETEH-
HBII HAa YpOKax MaTeMaTUKH HCCIeI0BaTEIbCKUI
OTIBIT;
peann3oBaTh CBOM MHTEpEC K AUCIMILTUHE; MPUYMHO-
KUTh 3HAHUS 10 MaTeMaTHKE U JIOHECTH MPHOOPETEH-
HBIC 3HAHWSI CBOMM OJTHOTPYIIITHUKAM;
MPOJEMOHCTPUPOBATh YPOBEHb OOYYEHHOCTH IO Ma-
TEMaTHKE; COBEPIICHCTBOBATh CBOE YMEHHE y4acTBO-
BaTh B KOJUJIEKTUBHBIX (hopMax OOIIEHUS;
MOTHATHCA Ha OoJiee BHICOKYIO CTyIEeHb 00Y4eHHOCTH,
00pa30BaHHOCTH, PAa3BUTHS, COLIMATLHOM 3PEIOCTH.
PexoMeHIa1UH 110 BHITNOJTHEHHIO 32 JaHUS
[TpoekT MoxeT ObITH peann3oBaH B 000 (opme, B
TOM YHCIIe, IPa3IHUK, BEICTABKa, BUKTOPUHA, Ta3eTa 1
T.JI.
Otanbl paboThl HaJ IPOEKTOM:
1. Dran nnaHupoBaHUs (BBIOOp TEMBI, MOCTaHOBKA
po0OJIeMBbI HCCIIeI0BAaHU)
2. DTtan BBINOJHEHUS (TIOMCK, 00pabOTKa U cHcTeMa-
TU3aIUs UTHPOPMAILIMHU, ONMUCAHNE TIPEIMETa HUCCIIEH0-
BaHMS)
3. [IpeacraBnenne mNpoaykTa MpoekTa (3ammura mpe-
3€HTallUU, AEMOHCTpauusi 00beMHOI (GUryphl, aHATU3
TPYAHOCTEH BBITTOTHEHHUS)
Kpurtepuu omeHkM. akTyalbHOCTb, INTyOMHA, Haydy-
HOCTB, MPAKTHUYECKasi 3HAYMMOCTh, HOBH3HA.

Tewma 4.1. KoopauHaTel 1 Bek-
TOPBI

Texker 3aganus: Pemienue nomaniHel KOHTPOJIBHOU
paboTHI.
TpeyronbHUK 3amaH KoopaunHatamu BepmuH. [lo-
CTPOWTE 3TOT TpeyronbHUK. Halinure:

1) VYpaBHEHHS CTOPOH ITOTO TPEYTOJILHUKA

2) Vpasuenue mnpsimoii BN, mapamiensHoi cro-

pone AC;

3) VYpaBuenue meanans CD;

4) VYpasuenue BbicoThl AE;
Bennuuny yrna B.
Heas: yrny6ienue panee H3y4eHHOTO MaTepuania,
BBIPaOOTKAa YMEHUN M HABBIKOB IO IPUMEHEHUIO (Hop-
MyJI, COCTaBJIEHHIO aJITOPUTMA TUIIOBBIX 3aJaHUMH,
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MIPUMEHEHHE MOJTyYEeHHBIX 3HAaHUH Ha MPaKTUKE.

PexoMeHgaunu mo BBINOJHEHUIO 32/1aHUS

[To 3amaHHBIM KOOpAMHATAM MOCTPONTE TPEYTOIbHUK.
YroObl COCTaBUTH YpaBHEHHS CTOPOH TPEYroJIbHU-

Ka, HY’)KHO MIPUMEHHUTh ypaBHEHHUE MPSIMOM, MPOXOs-

1Iel Yyepes3 JIBE TOUKU:
XX _ Y
X2—X1 B Y2=y1
Tak kak nmpsimass BN mapannensna cropone AC, To
yIJI0BbIe KOA(POUIIMEHTHI ATUX MPSAMBIX OyayT paBHBI.
3HauuT, U3 ypaBHEeHUs1 cTOpOoHbl AC HY)KHO BBIPa3uTh
ee yriaoBoil Ko3((UUIMEHT U COCTaBUTh ypaBHEHHUE
npsimoid BN, ucnons3ys ypaBHeHHE mpsMOR ¢ yrio-
BBIM KO3 purmeHToM:
Y = Yo = k(x = xo)
Menuana TpeyroapbHUKa AEIUT €r0 CTOPOHY IMOIO-

naM. HyxHO HaliTM KOOpPAMHATBI CEPEIMHBI OTpE3Ka
X1+x +

. D( 11TX2 ; Yit)y2
2 2

JIMaHBbI, KaK IPAMOM, IPOXOIAIIEH Yepe3 ABE TOUKH.

BricoTa — 0Tpe30K, IPOBEACHHBIN U3 BEPLLIUHBI Tpe-
YIOJIbHUKA TMEPNEHAMKYJISIPHO  IPOTHUBOIIOIOKHON
CTOpPOHE. 3HAUUT, UCIOJb3Ys NPU3HAK IEPIEHAUKY-
JSIPHOCTU TIPSIMBIX, HY)KHO HAaWTH YIJIOBOW K03 (du-

) . A 3aTeM COCTaBHTh ypaBHEHHE Me-

1
et BBICOTHI AE (kyp = — k—). CocTaBuTh ypaBHe-
BC

HHUE BBICOTHI, KaK NPSAMOH C YIJIOBBIM K03(dunmen-
TOM.

Yrom B TpEyrosbHUKE MOXHO PacCMOTPETh, Kak
yroJl MEXKAY BEKTOpaMHU:

BA - BC
cosB = —
|BA| - |BC]|

Kputepun oieHKH: TOUHOCTh PACYETOB; 0OHEM BhI-
MTOJTHCHHBIX 3aJ]aHui, OPOpMIICHHE.
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5 KOHTPO.Ib Y OIIEHKA PE3YJBbTATOB OCBOEHHMSA YYEFHOU JUCHUTLIAHBI

KoHTponb u oleHKa pe3yibTaTOB OCBOCHHUS TUCIHUIUIMHBI OCYLIECTBISIETCA IpernojaBaTelieM B
IIPOLIECCE TEKYUIETO KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Tekyuuii KOHTPOJIb

KonTponupyemsie pas- KonTtponupyemsie pe- | HaumeHoBanue Kputepuu onenku
Ne | nenbl (Tembl) yueOHON | 3yJibTaThl (YMEHUS, 3HA- OLICHOYHOI'0
JUCITUTIIAHBI HUS) CpelCcTBa
1 | Beenenue TTpy5 Teem Kpurepun ouenku Ttecra
2 Yo 01.02; Yo 01.03 «OTIANYHO»- IPABUIIBHO
30 01.05; BoInoaHEHB! 90-100% 3a-
1IP62, ITP63, I1P66 JIAHMIA.
11P64, ITP6S, «X0po10»- MPaBUILHO
Pa3znen 1 Anredopa HP)l}Sp)IIISl”W Tecm BbITIOJTHEHBI 80-89% 3a7a-
IIPy8, [IPy11 HH.
JIP23, JIP26, «Y10BJIETBOPUTEJIbHO»-
MPS, MP10, MP13, MPABUJIBHO BBITTOJIHEHBI
MP17 60-79 % 3amanwuii.
3 «HeynoBneTBOpUTENBHON-
MPaBUIILHO BBHIMOJTHEHBI
MeHee 60% 3amaHui.
[1P62, [1P63, ITIP66 IIpakmuueckoe
Tema 1.1. Passutue no- | Ilpy5,I1Py7 [IPy11, MP10 | 3ansmue KpuTepnu omeHKH mpak-
HSTHS O YuCIIe Yo 0;.0%;138(; 01.03 (npakmuueckoe THYECKHX M KOHTPOILHBIX
R ;fzjfue) paodot
Ouenka "oramyno'" cra-
BUTCS, €CJIM 3aHSATUE BHI-
MOJIHEHA B MOJHOM O0BE-
4 T1PG4, TIPGS, Tpys, Ipaxmuueckoe | M€ € COU6J'IIOI[6HI/IGM HE00-
Tema 1.2 Oynkunu u JIP23 , JIP26, MP17 3anamue XOJIUMOHU  TIOCTIE/I0BATEIb-
rpaduku Y0 01.02; Yo 01.03 (npaxmuyeckoe | HOCTH JCUCTBUH; B OTBETE
30 01.05; 3a0anue) IIpaBUIILHO M AaKKypaTHO
Tecm BBITIOJTHEHBI BCE 3aMUCH U
5 I1P62, ITP63,ITP6S, Ilpakmuuyeckoe | BPITUCICHUA.
[1Py6, ITPy7, sansmue Onenka 'xopomo' cra-
Tewma 1.3 Kopnw, creme- | TIPyS, JIP23, JIP26, MP8 (npakmuyeckoe | BATCA, €CIIM  BBIIOIHCHBI
HH M JIOTapuQMBbI MP10, MP13, MP17 1 555410e) TpeGOBaHus K OIEHKe "OT-
Yo 013.02; Yo 91.03 Konmponshas JTUYHO", HO JOMyIIeHBI 2-3
0 01.05; paboma HeoYeTa.
Ounenka '"ynoBJieTBOpHU-
6 3373 g}gi” 31%22%23 K;ggg;;ﬂ bHaz TeJbHO' CTaBUTCH, €CIU
HP63,’ PGS, p 3aHATHE  BBINOIHEHA He
Pa3zge 2 OCHOBBI TPH- TIPy6, TIPy7, TIPy8, MOJHOCTBIO,  HO 00BEM
rOHOMETPHH JIP23, .JIP26, BBIIIOJTHEHHOM YaCTHU Ta-
MPS8 ,MP10, MP13, KOB, YTO IMO3BOJISIET IMONY-
MP17 YUTH MPABWIHHBIC PE3YJIb-
TaThl W BBIBOJBI, B XOJ€
7 Tema 2.1 OCHOBHBIE TIO- I1P63, TTPy6, TIPyS, Ilpakmuueckoe | IpoBeAeHUs pabOTHI ObUIN
JIP23, JIP26, MP8 sauamue JOIYIIEHBI OIIUOKH.
FATHA TPHTOHOMETPHH, -MP10, MP13, MP17 (npakmuueckoe | OueHka ''Heyla0BJIETBO-
TIpeo6pasoranms Tpuro- Y0 01.02; Yo 01.03 3adanue) PpHUTEIbHO" CTaBHTCS, ec-
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HOMETPHUYECKHX BbIpa- 30 01.05; Tecm
JKeHUH
8 I1P63, TIPy7, IIPy8, JIP23, | [Ipakxmuueckoe
Tewma 2.2 Tpuronomer- JIP26, MP8 MP10, MP13, | squsmue
pUYeCKUe ypaBHEHHUS U MP17 (npakmuueckoe
HEpaBEHCTBA Y0 01.02; Y0 01.03 3a0anue)
30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
I1P64, I1P014,
Pa3znesn 3 Havana ma- Py8, [TPy9, [IPy10;
TeMAaTH4YeCKOro aHaJu- I1Py18, I1Py19
3a JP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, I1P614, I1PyS8, Ilpaxmuueckoe
[IPy9, ITPy10; ITIPy18, | 3anamue
Tewma 3.1 IIpousBoanas IPy19 (npakmuueckoe
GYHKIMH U ee TPUMEHE- JIP26, 3a0anue)
YHKI p MPS8 ,MP10, MP12, Konmponsas
HHe MPI13, MP17, MP18 p P
Vo 01.02; Yo01.03 | Pavoma
30 01.05;
11 [1P64, 11P614, I1Py10; Ilpakxmuueckoe
[1Py18, ITPy19 3auamue
JIP26
T 32. U , (npakmuueckoe
ema Hrerpat MPS, MP10, MP12, | o )
€ro MPUMCHCHUC MP13, MP17, MP18 Konmponbas
V0 01.02; Yo 01.03 o
30 01.05; p
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
I1Po1, I1P69, ITP610,
MP611, TIP612,
I1P613,I1P614,
Pasnen 4 I'eomerpust ITPy1,ITPy14, IIPy15,
TPy16, [IPy17,[1Py18,
TPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21
13 I1P613, ITPy17, MP10 Ipaxmuueckoe
Tema 4.1 KoopauHaTel 1 Y0 01.02; Vo 01.03 3ansmue
BEKTOPBI 30 01.05; (npaxmuueckoe
3a0aHue)
14 I1P61, ITPGY, I1P612, Ilpaxmuueckoe
Tema 4.2 [Ipsimble u [1Pyl, [IPy14, [IPy15, o
IIJIOCKOCTH B IIPOCTpPaH- JIP26, MP8, MP10, MP21 (npa;cmuttecxoe

JI 3aHATHE BBITTOJHEHA HE
IIOJTHOCTRIO WM O0BEM
BBIMIOJTHCHHOM 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, 1IP611, ITP612, | [Ipakmuueckoe

HP614, HPy14, HPylS, 3aHAmMue
Tema 4.3 MHOFOFpaH- HPy16, HPylg, .HP26, (npakmuqeckoe
HUKH U KPYTJIbIE T MP8, MP10, MP17, MP18 sadanue)
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, I1P68,
PHMKAa, CTATHCTHKA U TPy4, TIPy12, [IPy13,
Teopusi BEePOSITHOCTEN MPy18,
JIP26,
MP13, MP17

17 [1P68, [1Py4 Ilpaxmuueckoe
Tema 5.1 DiaeMeHTSHI MP13, MP17 3anamue
KOMOHWHATOPUKH Y0 01.02; Yo 91 03 (npakmuueckoe

30 0_1'05’ 3adanue)

18 TeMa 5'2 3JI€M€HTI)I HP67, HP68, HPylZ, HpaKmuLIECKoe
TEOPHH BEPOATHOCTEH 1 HPy13, TIPy18, JIP26, | sanamue
MaTeMaTU4YeCKOH CTaTH- MfB’. MP17, (npaxmusieckoe

Yo 0102 Yo 0103 | s0oumme)
CTHKH 30 01.05;

19 Yo 01.02; Yo 01.03 Tecm
Pazagen 6. OCHOBBI qucC- 30 01.05;

y Mpy2, Ipy3,
erTHOI/I MaTEeMaAaTHUKHN .JIP26
MP17, MP18,

20 [py2, lIpy3, MP17, Ilpaxmuueckoe
Tema 6.1 OcHOBBI TEO- MP18, JIP26 3ansamue
PUH MHOYKECTB ¥001.02; Yo pl .03 (npakmuueckoe

30 01.05; 3adanue)

21 [py2, Ipy3, MP17, Tecm

Tema 6.2 OCHOBEI TE€O-
puu rpados

MP18, JIP26
Vo0 01.02; Yo 01.03
30 01.05;
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5.2 Ilpome:kyTOoUHAS aTTeCTALUS

[IpomMexyTouHas atTecTanus 00y4JaroIMXcsl OCYIIECTBISIETCS M0 3aBeplIeHHe N3YYeHUs y4eOHOro
npeameta «MareMaThkay U MO3BOJISIET OMPEACIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUSI.
dopma IpoMeKyTOUHOM aTTecTanuu mno npeamety «MaTtemaTtuka» — nuddepeHupoBaHHbIN 3a4eT

B | cemecTpe, 9K3aMeH BO 2 ceMecTpe.

Pe3ysabTarsl 00yyeHus

OuneHoYHBIE CpPeICTBA
JUIsI IPOMEKYTOYHOM aTTeCTALUU

JuddepeHupoBaHHbIN 3a4eT

¥001.02; Yo 01.03
30 01.05;
[1P62, I1P63, [1P64, T1IP6S, I1P66
[1PyS5, T1Py6, I1Py7, TTIPyS,
JIP23, JIP26, MP8, MP10, MP13, MP17

Koumponvnas paboma
1. HaiiguTe o6macTh onpeaencHus yHKIIHIA:

Flx) = [4x—10

«ql xT+5x

2. Haiigute mynmu QyHKINU:
flx)=

3. Pemure upparnuonagbHOe ypaBHEHHE.

2x—8

x%—3x

V3x+1++4x—3=+/5x+4
4. Beruucnure:

0,027 — E) " 1256075 _371 1550

5. Pemmre nmoka3aTeiabHOE ypaBHEHHE:
6. Pemmre norapudpmMuyeckoe HEpaBEHCTBO:

log:(2x—7) = —1.

7. Ynpocture:
cos2a + tg a sin 2a,
8. PemuTe TpUrOoHOMETPUYECKOE YpaBHEHUE:

=

. WL
s5in 2x = —

-

9. PemmTe moka3areibHOE HCPaBCHCTBO:

gy x—3 Y
G z=()
2z i)
10 Pemute TPUTOHOMECTPUUCCKOC YpaBHCHHC!

3sin“x — 7sinx cosx + 2cos“x = 0,

JK3aMeH

Y0 01.02; Yo 01.03
30 01.05;

I1P61, I1P64, T1P67, TTPG8, I1PGY, TTP612,
I1P610, ITP611, I1P612, ITP614
[1Py1, ITPy2, I1Py3, I1Py4, [1Py8, I1Py9,
[IPy10, ITPy15, ITPy14, ITIPy15, IIPy16,
[1Py17, ITPy18, ITPy19

1) ﬂJ’I}I TEXHOJIOTHUECKOU KapThbL Tpe6yeT05{ PECIINTDb
IMMOKAa3aTCJIbHOC YPABHCHUEC!
4_9x+1 =7

2) UccnengoBatenbckoe 3aaHue MO MPOKaTy COnep-
JKUT JorapuMuueckoe HEPaBEeHCTBO, KOTOPOE HE00-
XOJIUMO PEIINUTD:
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JIP26, log:(2x —7) > —1.
MPS§, MP10, MP7, MP10, MP17, MP18, 2

MP21
3) [Anst TEXHONOTMUYECKOM KapThl Mpoliecca MPOKaTKU

CTaJI HEOOXOJMMO YIPOCTUTh BbIpaKEHHE:
cos2a + tg a sin 2a.

4) Onucanue TEXHOJOTHH pacueTa 04aroBoi aedop-
MAaIiH MPHU NPOKaTe CTaIU TpeOdyeT pelieHus TPUro-
HOMETPHUYECKOTO YPaBHEHHUS:

_ V2
sin 2x = 7

5) Jns omucaHWs TEXHOJIOTMH HEOOXOJAMMO HaWTH
3HAYCHHE MMPOU3BOIHOMN B TOUKE Xo:

2x3-4x? _
f(x) = Tl X0 T 1.

6) Jns 06paboTKH MONyYEeHHBIX PE3ylbTaTOB HE0O-
XOJIMMO HAWTH HaMMEHbINIee 3HaUCHHE (DYHKIIUN
y =x3—x?—8x+4 naotpeske [1;7].

7) Hns TEXHOJOTMYECKOW KapThl TpeOyeTcs: HalTh
IPOMEKYTKH BO3pacTaHusl (PyHKIMH:

y=5x4—2x

8) OmnucaHue TEXHOJOIMM IpoKaTa CTalu TpedyeT
pELLIEHNUs] HEONIPEAEIEHHOIO HHTErpaa:

1
J(Ecosx+2x—\/§)dx

9) 3apucoBka cXeMbl TEXHOJOTHYECKOTo IMpoliecca
Tpebyer pemienus 3amaun. K miockoctu mpoBeneHa
HakiaoHHa1 MA u nepnenauxynsip MO, paBHblil 15
CM. YTOJ MEXIy HAaKJIOHHOM M TJIOCKOCTBhIO COCTaB-
nser 30° Haitgure mivHBI HAKJIIOHHOM M €€ MPOEK-
[UH.

10) Jlnmst ommcaHusi TEXHOJIOTHU HEOOXOIUMO HANTH
CKaJIIPHOE MPOU3BEAECHUE BEKTOPOB:
a=2; 3; —-4); b=1; -2; 1).

Kpurtepun ouenku q1upgpepeHunpoBaAHHOIO 3a4€Ta U IK3aMeHa

-«OTIMYHO» - TEOPETUYECKOEe COZIEpKaHUE Kypca OCBOEHO IOJHOCTBIO, 0e3 MmpoOesoB, yMEeHHs
c(OpMHpPOBaHBI, BCE MPETYCMOTPEHHbIE MPOrpaMMOi yueOHbIE 3aJjaHUs BBIIIOJIHEHBI, KAUE€CTBO UX BBI-
IIOJIHEHUS OLICHEHO BBICOKO.

- «XO0poI0» - TEOPETUUECKOE COJEPAKAHNE Kypca OCBOCHO IOJHOCThIO, 0€3 IPOOEIoB, HEKOTOPbIE
yMeHUsI CPOPMHUPOBaHBI HEAOCTATOUHO, BCE MPEAYCMOTPEHHBIE POrPaMMOi yueOHbIe 3alaHus BBIOJI-
HEHbI, HEKOTOPbIE BUJIbI 3aJJaHUI BBIIIOJHEHBI C OIIUOKAMHU.

- «Y IOBIIETBOPHUTEIBHO» - TEOPETHUECKOE COAEPIKaHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOEIbI He
HOCAT CYHICCTBCHHOTO XapaKTEpa, HGOGXOIII/IMBIG YMCHUA pa6OTI:I C OCBOCHHBIM MATCpPUAJIOM B OCHOB-
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HOM Cc(pOpPMHUPOBaHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMON 00ydeHUs! yueOHBIX 3a/laHHi BBI-
MOJTHEHO, HEKOTOPHIE U3 BHIITOJHEHHBIX 33JaHUH COAEpKaT OMIHOKH.

- «HeynoBIeTBOPUTEIBHO» - TEOPETHUECKOE COMAEpKaHHUE Kypca HE OCBOEHO, HEOOXOAUMBIE yMe-
HUSI He ¢(hOPMHUPOBAHBI, BBIIIOJTHEHHBIC YUeOHBIC 3a/ITaHUS COIepKaT IPyOble OMIHOKY.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT' U, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OB YYEHUA

[Ipu mpoBeneHNH TEOPETHYECKUX M MPAKTUYECKUX/ITa0OPATOPHBIX 3aHATHH HCIIONB3YIOTCS Clle-
IYIOLIME Nelarornyeckie TeXHOJIOTUH:

No HasBanue [lenb ucnonb3oBaHUA [Inanupyemblii Onucanue nopsiKa ucroiab3o-
n/m | oOpa3oBa- o0pa3oBaTeNbHON TeX- pe3yabTar uc- | BaHHs (AJITOPUTM IMPUMEHEHU)
TeIbHOU HOJIOTUH MOJIb30BAHUA 00- | TEXHOJIOTHUHU B MPAKTHUECKOI
TEXHOJIOTUH pa3oBaTeIbHON npodeCCHOHATLHOM J1esATeINb-
(c ykazaHueM TEXHOJIOTHH HOCTHU
aBTOpa) / aK-
THUBHBIE U UH-
TEPAKTUBHEIC
METO/]IbI 00Y-
YCHUS
1 [IpoGnemHoe | YcBoeHHE HE TOIBKO AKTHBHas Jes- [TocranoBka mpoodIeMbI
o0y4yeHue pe3yJIbTaTOB HAYYHOI'O | TEJIbHOCTh KaXK- Oco3Hanwue (npobnemubiii 60-
(Hdx. Jpton) | mo3HaHus, HO M CAaMOTO | I0OTO o0yyarore- npoc, npobremnas sadaua),
IIyTH, IpOLECCa [TOJIy- | FOCS Ha 3aHATHUH, OBCYHICHHE IPOGIEMEL B
YEeHUsI 9TUX Pe3yNibTa- | OOBEKTUBHOE
TOB, (hOpMUpPOBaHHE orennBanme ges- | PYIHIC
M03HABATEIBHON CaMO- | TEIbHOCTU 00Y- OGcyxneHue T0ro, 4To U3-
CTOATEIBHOCTH YUEHHU- | YAIOIIETocs Ha BECTHO TPYyIIIE O Ipodiieme —
Ka. 3aHATHH. 9Man 8vi306a, AKMyanu3ayuu
SHaHUU
BoipaboTka BO3MOXKHBIX ITyTel
pereHus
BripaboTka minaHa penieHus —
9man 3aKpenieHus Ho8bix 3Hd-
HU
Pabota o c6opy marepuaina
CucremaTu3zauus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUUl
2 310pOBBEC- ObecrieueHne caHuTap- CobioeHHe or- [IpoBenenue GU3KyIHTMUHY-
Geperatomas | HO-THTHEHMUECKOTO CO- | yvanpHOrO BO3- TOK ¥ (U3KyIIbTIAY3 Ha 3aHsI-
CTOSIHHS y4eBHOTO 10~ | mymmmo- Tun(1-2 mun);
TEXHOJIOTUA OJIaronpusATHBIA MUKPOKIMMAT
(H. K. Cmup- MEIlHHs (OCBEICHHE, | TEMIOROro pe- U TcHUxoJyiornueckas 00CTaHOB-
HOB, A5 MpOBETpUBaAHUE, Temne- | KHMa B ayJIUTO- 3
Hait, pATYDHEIH PErHM H puu; Ka — 9man OUHAMU4ecKol nay-
C.I'.Cepuxos) | p.); MO/ICpKAHNE bl ypoxa
paboTtocnocob-
HaJIM4ue «OMOIMOHAIb- | HOCTH 00yYaro-
HBIX Pa3psIOK»: IYTOK, | IIMXCS HA 3aHs-
yIBIOOK, FoMopucTHye- | THH,
CKHUX WJIN OYYUTEIID- CMeHna BUIOB
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HBIX KapTUHOK, IIOTOBO-

JCATCIIBHOCTH 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 | UTPY
(Bafz’[60poﬂo_ OUINIMHBI; aKTUBHU3allUsA OEeATEIIbHOCTH, ITocTanoBka 3aJia4 Urpskl, I1pa-
Ba JI.B., 30- MO3HaBaTEeILHON Jes- 3aKpEIUICHUE U BWJI U YCJIOBUI
JloTapesa TEJIbHOCTH, PACIIHpE- CHCTCMATH3ALNA | Peanusalins UIPOBBIX JCHCT-
A.B) HUE U JIONOJIHeHHE 3Ha- | SHAHUH M YMCHUH |y

HUI o0ydaronmxcs 00 1O H3YHACMOU [ToxBeneHne UTOrOB UTPHI

OCHOBHBIX IIOHATHAX U Teme: (peduexcus)

3aKOHAX MAaTeMaTHKH enosas uepa —

9man 3aKpenieHust HO8blX 3Ha-
HuUu

Urdopmar- Obecneuenue HOJIE/HG- Harnsianoe co- Hutepuer — pecypcsl, B T 4 UC-
OHHO- HUS HOBBIX 3HAHWM, 32~ | MPOBOXICHUE I0JIb30BAHUE UHTCPHET-
KOMMYHHUKa- | KDEIUICHHE y4eOHOr0 MarepuaioB ypo- | O6paysepos (Firefox,
IIMOHHAs T€X- | MaTepuaia U KOHTPOJb; | Ka (Bumeoposuky, | InternetExplorer, Google u T1.)
HOJIOrusA CXEMBbI, Ta0Iu-
(posbIe Obecneuenue nporecca mga); e 1A TOMCKA, OTOOpa M CHC-
TEXHOJIOTUH) | 0OyJYeHHUs B OHJIAWH TeMaTtu3anuu uHdopMaInuu
(A.B. Jlemy- dopmare OHIIalH CBS3E C — Ha smane domawiHe20 3a-
poBa): y4acTHUKaMU 00- Oarus

H3yuenue u
UCno1b308a-
Hus ungop-
Mayuuu3uH-
TEpHET HC-
TOYHUKOB
(amexTpoH-
Hble y4eOHU-
K#, 00pa3oBa-
TEJIbHBIN
opTan
MI'TY, cnpa-
BOYHUKH U
CITOBapH);

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

pa3oBaTENbHOTO
nporiecca (BH-
neoKoHpepeH-
wwih);

IToBbI11IEHTIE MO-
TUBAIUU 00y4e-
HUSA

® AHKETUPOBAHHE, TECTUPO-
BaHHUE — HA dmane KOHmMpo-
JIA1 YCBOCHUSA 3HAHUU

e XpaHeHHe HHPOpPMAIUH —
Ha smane 0oMauHe20 3a0d-
HUs, NOO20MOBKU K CeMUHA-
py

e EnuHBIN mOpTag UHTEPHET-
TecThupoBaHus B cepe 00-
pa3oBaHus (TpeHaxxepsl,
OII10) —¢é

e Ommaiin gocka IDroo — wa
amane NOAYYEeHUSA HOBbIX
SHAHUL 8 pedcume OHIAUH,

e DUOCMoodle (amemeHTBI
«Yat», «llocemaemMocTb», -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexuus», «IIpak-
THYecKoe 3amanue», «I['u-
MEePCChUIKA» - HA 2mane 3a-
KpenieHust HOBbIX 3HAHUIL);

e Discord (pabora mo rpyr-
naMm), BeOMHapHas KOMHAara
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MIPE3CHTAIINH,
TPaHCIUPO-
BaHHE BHJIEO-
POJUKOB JJIsI
MHOI'OCTO-
POHHETO OC-
BEIICHMS TE-
MbI, BUJICO3a-
IHCh JICKIIUH,
MT'HOBEHHOE
pacrpocTtpa-
HCHUE MaTe-
puaza Mexmy
CTYJICHTaMH )

Hucmanyu-
OHHOe 00pa-
308aHUe U
8UObL KOMMY-
Huxayuu (9a-
TBI, OHJIAIH

BigBlueButton - nposede-
HUe OHIALH YPOKA

KOH(]epeH-
LIMH, DJICK-
TPOHHAs TI0Y-
TAUT. 1.)

AxtuBmuzanus yM- | Ctagus BLI30Ba: IT TaBJje-
Texnonorua | PazButue ymeHus noju- saunst ym- | Cran 30 penoc c
KPUTHYECKO- | BEpraTh COMHEHHUIO CTBEHHOH nesi- | Hue BO3MOKHOCTH CPOpMYIIH-
rO MBIIUICHHS | TOCTOBEPHOCTh U aBTO- | TCJIBHOCTH; poBaTh TEMY, II€JIb, COCTaBUTH

HUTCTHOCTh HH(pOpMa- MEHHE aHAIIN3K- | IIAH 3aHSATHS —

OK. Tuaxe) p ¢bop VYMmeHune ananms JIaH 3a sman 8vl308a,

11U, IPOBEPSTDH JIOTUKY
JI0Ka3aTeNIbCTB, AEIaTh
BBIBO/IbI, IPHHAMATh
pelIeHus.

poBaTh, apryMeH-
TUPOBaTh, ped-
JIEKCUPOBATh

aKmyanu3ayuu 3HaHuu

Cragus ocMBICIEHUS: TIOTyYe-
HUE HOBOW MH(OPMALIUH; CO-
OTHECEHHE €€ C COOCTBEHHBIMU

3HAHUSMHU U YMEHUSMU — 9man
OMKPLIMUSL HOBLIX 3HAHULL

Cragus pedJIeKCHH: 1IeJIOCTHOE
OCMBICIIEHHE U 0000IIeHHE MO~

Jy4YeHHOW MH(OpManuu Ha OC-
HOBE OOMEHAa MHEHHSMH MEXK-
oy oOydJaloomuMucs JApyr c
JIpyroM W TpenojaBaTeieM —
nooseoenus

aman umocos,

OYEeHKU 3HAHUU
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NEPEYEHb IPAKTUUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Pa3nenni/Tembl TeMbl npakTUYe- Koanuecr- | B ¢opme | TpedoBanus ®I'OC
CKHMX/JIA00PATOPHBIX 3aHS- BO 4YAaCOB | NIpaKTH4Ye- Cc1io
THH CKOM Mmoj-
rOTOBKH (ymers)
Pazgen 1 Anredpa 34
TEMA 1.1 PA3BU- | Ne 1l Apudmernueckue aeii- 2 [IpyS5, Ipyl1
THUE TIOHATHS O CTBHUSI HAJl pallMOHAILHBIMU U
YUCIIE KOMILIEKCHBIMH YHCIIAMHU.
Ne 2 ToxxnecTBeHHbIE TPE00- 2 I1P62,I1pyS5
pa3oBaHMs PAIIMOHATBHBIX
BBIPKEHHUM.
Ne 3 Pemienne panmoHanbHBIX 2 [1p63, IIp66, Ipy7,
yYpaBHEHUU
Ne 4 Pemienne cucrem pa- 2 [1p63, Ipy7
[[MOHAJIbHBIX YpaBHEHH
Ne 5 Pemienne panmoHaibHBIX 2 [1p63, Ipy7
HEPaBEHCTB
TEMA 1.2 Ne 6 UccnenoBanne GyHK- 2 I1P64, ITP65, Ipys,
npii. CBOMCTBA TMHEHHOM,
OYHKUMU U TPA- | KBaZpaTU4HOM, KyCOIHO-
®UKU JUHEWHOU U IpoOHO-
JUHEHHON QyHKIMIL.
Neo 7 TlocTtpoenue u uTeHue 2 I1P64, TTIP65, Ipys8,
rpadukoB QpyHKUINN
TEMA 1.3 Ne 8 Pemienue npparnmonas- 2 I1PG3, I1Py7,
HBIX YpaBHEHUU
KOPHU, CTEIEHH,
JIOT APUOMBI Ne 9 IIpeobpazoBanus Bbipa- 2 [1PG2,
JKEHHH, COJIEpKAILUX CTeIle- [1Py6,
HU U PaJIUKaJIbI.
Ne 10 Pemenne nokazarens- 2 I1P62, ITPG3,
HBIX YpaBHEHUH I1Py7,
I1Py8,
No 11 Pemenue nokasarenb- 2 I1P62, I1P63,
HBIX HEPABEHCTB. [1Py7,
[1Py8,
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Ne 12 Pemenne nokasareins-
HBIX YPaBHCHUH U Hepa-
BEHCTB.

I1P62, T1IPG3,
I1Py7,
[1Py8,

Ne 13 Haxosxnenue 3HaueHUH
Jorapugma 1o npou3BoJib-
HOMY ocHOBaHU. [Iepexon
OT OJTHOTO OCHOBAHHUS K ApY-
romy. Beruucnenue u cpas-
HeHue orapudmos. Jlora-
pudMHpOBaHUE U TOTEHITH-
pPOBaHME BbIPAXKECHUH.

T1PG2, I1Py6, [1Py7,

Ne 14 ITpubnuxeHHbIC BbI-
YHCIICHUS U PeIIeHHE TPH-
KJIQJHBIX 3a/1a4 MPOPECCHO-
HaJIbHOI HaIpPaBICHHOCTH

I1P62, ITPGS,
[1Py6,

Ne 15 Pemenue norapudmu-
YECKHUX YpaBHEHUM.

T1P62, TIP63,IIPy6,
TPy7, TIPyS,

Ne 16 Pemenue norapudpmu-
YECKUX HEPaBEHCTB

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

Ne 17 Pemenue norapudmu-
YEeCKUX ypaBHEHHI U Hepa-
BEHCTB.

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

Pa3nesa 2 OcCHOBBI TPUTOHOMETPHH

16

TEMA 2.1

OCHOBHBIE ITOHSI-
THA
TPUTOHOMETPUMU.
IIPEOBPA3OBAHUA
TPUTOHOMETPU-
YECKUX
BBIPAKEHUI

Ne 18 Paguansslii MeTos u3-
MEpEeHHs YIJI0B BpallleHHs U
CBA3b C IPaLyCHOU MEpOH.

Haxoxnenue 3HaueHU# TpU-
TOHOMETPHUYECKHUX (PYHKIINH.

[1Py6, ITPy8,

Ne 19 IlpeoOpa3zoBanus Tpu-
TOHOMETPUYECKHUX BBIpaXKe-
HUil. OCHOBHBIE TPUTOHO-
METPHUYECKUE TOXKIECTBA.

TIPy6, [IPy8,

Ne 20 ITpeoOpa3zoBanus Tpu-
TOHOMETPUYECKUX BbIpaXKe-
Hul. POpMyIIBI CI0KEHHUS,
yasoenus. @opmyssl npuse-
JIeHUs

TIPy6, [IPy8,

Ne 21 IlpeoOpa3oBanus Tpu-
TOHOMETPHYECKUX BbIpaXke-
Huil. [IpeoOpasoBanue cym-
MBI TPUTOHOMETPUIECKUX
¢byHKLUH B TpoU3BEICHHE,
npeoOpa3oBaHe IPOU3BETIe-
HUSI TPUTOHOMETPUIECKUX
byHKIUH B cyMMYy.

TIPy6, I1Pys8,
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Ne 22 Tloctpoenue rpadukos
TPUTOHOMETPUUYECKHUX (PYHK-
U C UCIIOJIb30BAaHUEM T'€0-
METPUUYECKUX Mpeodpa3oBa-
HUU.

T1PGS, I1Py6, [IPy8,

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

Ne 23 TlpocTeiimme TpUuroHo-
METPUYECKUE YPABHECHUS U
HEPaBEHCTBA.

T1P63, TIPy7, [IPy8,

No 24 Tpuronomerpuueckue
YpaBHEHUS U METO/IbI UX pe-
HICHHUS.

I1Py7, [IPy8,

Ne 25 Tpuronomerpuueckue
YpaBHEHHMS.

TIPy7, [IPy8,

Pasznen 3 Hauaa MmaTeMaTH4ecKoro aHajIn3a

30

TEMA 3.1
IIPOM3BOJHASA
®VYHKIWU U EE
[IPUMEHEHUE.

Ne 26 Yucnosas mociaenoBa-
TEIBLHOCTD, CIIOCOOEI €€ 3a/a-
HUsA, BBIYHUCIICHUA YJICHOB I10-
cienoBatenbHOCTH. [Ipenen
nocaegoBareasnoct. Haxo-
KJICHUE TPEIIEIIOB PYHKIIUH.

[1Py9,

No 27 HaxoxieHue npous-
BOJHBIX TIO OTPECIICHUIO.

[1P64,

Ne 28 TIpaBuna u popmyss
muddepeHIpoBaHus, Ta0-
JIMIIa IPOU3BOIHBIX JIEMEH-
TapHBIX QYHKIUH.

I1P64, 11PG14,
[1Py10;

Neo 29 Brruncnenue npous-
BOJHBIX CJIOKHBIX (DYHKITHH.

T1P64, TIPG 14,
TPy10;

Ne 30 YpaBHeHue kacarenb-
HOU. PU3NYECKUIN CMBICI
MIPOU3BOHOM B podeccro-
HaJbHBIX 3a/1a4aX TEXHOJIO-
TUYECKOTO TTPOQHIIS

[1P64, TIPG 14, I1Py8,
[1Py18, ITPy19

Ne 31 O6Gmias cxema uccle-
JOBaHUS (PYHKITUH.

[1P64, I1P614, TIPyS,
ITPy10; ITPy18,
I1Py19

Ne 32 UccnenoBanue GpyHk-
LUK C IOMOILBIO IPOU3BOA-
HOW U IOCTpOeHUE TPadUKOB.

I1P64, TIPG 14, T1Py8,
ITPy10; ITPy18,
[1Py19
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Ne 33 Haxoxnenue Hau- 2 [1P64, I1P6 14, TIPyS,
OOJIBIIIETO U HAUMEHBIIIETO IIPy10; TTPy18,
3HAYEHUS U KCTPEMAIbHBIX IPy19
3HayeHud pyHkuuu. Haxox-
JIEHUE ONTUMAJILHOTO pe-
3y/bTara B 3aa4ax npodec-
CHUOHAJILHOW HaIpaBJIEHHO-
CTH
TEMA 3.2 Ne 34 NnTerpan u nepBooO- 2 [1P64, TTPy10;
WHTETPAJI U ETO pasHas. Haxoxnenue Heor-
[MIPUMEHEHUE. peAeNEeHHBIX UHTETPAJIOB TIPU
MIOMOIIY CBOWCTB MHTETpa-
JIOB.
Ne 35 NnTterpupoBanue me- 2 [1P64, ITPG14,
TOJIOM 3aMEHBI IEPEMEHHOM.
Neo 36 NuTerpupoBanue pas- 2 [1P64, T1PG14,
JTUYHBIMH METO/IaMHU.
Ne 37 Teopema HproTOHA- 2 [1P64, I1P614,
JletiOnmma. Beraucnenue or- [TPy10; TTPy18,
peleNeHHBIX MHTETPajioB.
Ne 38 Boruucnenue omnpeje- 2 [1P64, I1P614,
JICHHBIX UHTErPaJIOB METO- IIPy10; ITPy18,
JIOM 3aMEHBI IEPEMEHHOM. IPy19
Ne 39 BrruuciieHue mioma- 2 [1P64, I1PG 14,
neit puryp u 06beMoB Tel. IIPy10; ITPy18,
I1Py19
Ne 40 [Ipumenenust uHTETpa- 2 [1P64, I1P614,
Ja B 33/1auax npodeccuo- IIPy10; ITPy18,
HaJIbHOM HANPABICHHOCTH IIPy19
Pa3nen 4 I'eomeTpusi 32
TEMA 4.1 Ne 41 Bexrops!. [leiicTBus ¢ 2 I1P613, ITPy17
KOOPJIMHATBI U BeKTOpamu. JlekapToBa cuc-
BEKTOPBI. TeMa KOOPJIMHAT B TIPOCTPAH-
ctBe. Paccrosinne mexny
TOYKaMH.
Ne 42 JlexapToBa cuctema 2 I1P613, ITPy17

KOOPJMHAT HA IJIOCKOCTH.
YpaBHEHHUS IPSIMON, OKPY K-
HOCTH. Pemienve 3ana4d Ha
PacIOIOKEHUE IPSIMBIX Ha
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IIJIOCKOCTH

TEMA 4.2 Ne 43 Pemienue 3ama4 Ha 1a- [1P61, ITPGY, 1Py,
[IPAMBIE U IIJIOC- | paJUIEILHOCTh IPSIMOM U [TPy14,
KOCTH B ITPO- IJIOCKOCTH.
CTPAHCTBE. Ne 44 Pemenue 3agad Ha I1P61, ITPGY, ITPyl,
NEePIECHIUKYIAPHOCTD IIPS- [1Py14, I1Py15,
MOM ¥ IJTIOCKOCTH
Ne 45 Pemenne 3aga4 Ha [1P61, ITPGY, TPy,
MIPUMEHEHUE TEOPEM O TPEX [1Py14, IIP612,
NepPHEHINKYIISIPaX.
Ne 46 Pemenne 3aga4 Ha na- [1P61, ITPGY, ITPy1,
PaIIENBHOCTD MIOCKOCTEH. [IPy14
Ne 47 Pemenune 3agad Ha 11P61, ITPG9, ITP612,
JIBYTPAaHHBIE YTJIbI. IPyl, ITPy14,
[TPy15,
TEMA 4.3 Ne 48 Pemrenne 3aa4 Ha ma- I1P610, ITP611,
MHOIOIPAHHUKHU | pannenenumesn u Ky0 I1P612, ITPG14,
U KPVIJIBIE TEJIA.

[IPy14, I1Py15,
I1Pyl6, ITPy19,

Ne 49 Perrenue 3amau Ha
pU3MY.

I1P610, ITP611,
I1P612, I1P614,
[1Py14, TITPy15,
[1Pyl6, ITPy19,

Ne 50 Pemrenue 3a1au Ha 11H-
pamumy.

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

Ne 51 Pemenue 3aa4 Ha BbI-
JucieHne 00bEMOB U I10-
BEPXHOCTEW MHOI'OTpaHHU-
KOB.

[1PG10, ITP611,
[1P612, 11P614,
[1Py14, ITPy15,
[1Pyl16,ITPy19,

Ne 52 Permienue 3amay Ha IU-
JTUHJIP.

[1PG10, ITP611,
[1P612, I1P614,
[1Pyl14, TTIPy15,
I1Pyl6, ITPy19,
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Ne 53 Pemenne 3aga4 Ha KO- 2 I1P610, ITP611,
HYC. I1P612, ITP614,
[1Pyl14, TTPy15,
[1Pyl16,ITPy19,
No 54 Pemenue 3a1a4 Ha map 2 I1P610, ITP611,
u cdepy. [1P612, ITP614,
[TPy14, ITPy15,
[TPy16,ITPy19,
Ne 55 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOMOHWHAIIUKA T€OMETpUYe- 11P612, ITP614,
CKHUX TCJI. HPy14, HPylS,
[1Py16,11Py19,
Ne 56 Pemenne 3agau Ha 2 I1P610, ITP611,
KOMOHMHAIIMK TeOMeTpHYe- [1P612, I1P614,
CKHX TCJI. HPy14, HPyl 5,
[1Pyl6, ITPy19,
Paszjnen 5.KomOunaropuka, CTaTUCTHKA U TeO- 6
pus BepOSTHOCTE
TEMAS.1 Ne 57 Pemenne komOuHaTop- 2 I1P68, TTPy4
OJIEMEHTbI KOM- HBIX 3a7a4. Pa3melrienus, co-
BUHATOPHUKI YEeTaHUS U TIEPECTAHOBKHU.
TEMA 5.2 Neo 58 Knaccuueckoe omnpenie- 2 [TP67,I1PGS, T1Py12,
DJIEMEHTbI TEO- JIEHUE BEPOSITHOCTH, CBOMCT- [TPy13, [TPy18
PUA 5 Ba BEPOATHOCTEH!, TeOpeMa 0
BEPOSITHOCTEN 1 .
.. | cymme BeposiTHOCTEN. Bepo-
MATEMATUYECKOM
CTATUCTUKU SATHOCTD B 3a/1a4ax TEXHOJO-
TUYECKOro mpodus
Paznen 6. OcHOBBI IMCKPETHOI MaTeMaTHKHU 2
TEMA 6.1 OCHO- | Ne 59. CriocoObl 3a1aHusi MHO- 2 [Ipy2
BbI TEOPUU KECCTB. OHepaL{I/II/I Haa MHOXKCEC-
MHOXECTB CTBAMI
UTOIr'o 118
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTponupye-

KonTposbHas MBI€ Pa3IeIIbl KonTponupyembie
OLIEHOYHBIE CPECTBA
TOYKa (Tembl) yueOHOTO pe3yIbTaThI
npeaMera
Nel Paznen 1. Y0 01.02; Vo 01.03 | Konrponsnas pa- | 1. TeopeTnueckue
AunreGpa 30 01.05; 6ota «KopHu, | BOIPOCHI
I1P62, TIP63, TIP66 |  cremenu u nora- | 2. THIOBBIC 3a1aHUs
PG4, TIPGS, PUGMED
Mpys,
[1Pyo6, I1Py7,
TIPy8, [IPy11
JIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne2 Pa3nen 2. V0 01.02; Vo 01.03 | KonrponsHas pa- | TUIoBsle 3a1aHus
OCHOBBI TpH- 30 01.05; 6ora «OCHOBBI
TOHOMETPUH T1P63, TTP6S, TPUTOHOMETPHI»
TIPy6, TIPy7, TIPYS,
TIP23, JIP26,
MP8 ,MP10, MP13,
MP17
Ne3 Pasnen 3. V0 01.02; Vo 01.03 | KonrponsHas pa- | TUIoBbIe 3a1aHus
Hauvasa mare- 30 01.05; 0oTa 1o Teme
MaTHYECKOro [1P64, TTP614, «IIpousBoaHas
aHaamMsa 11Py8, ITPy9, GyHKIMHU U ee
1P yll_g)’ Tllel 8 IPUMEHEHUE
HP}é 6? Kontponbnas pa- | Tunossle 3aganus
MPS8 MP10, MP12, | 00Tamo Teme
MP13, MP17, MP18 «I/IHTCl"paII Hu €ero
IPUMEHEHUE)
Ned Pasznen 4. Y0 01.02; Yo 01.03 | KontpomnsHas pa- |1. 3amauwm ¢ mo-
[Ceomerpust 30 01.05; oora «IIpsmbie U CTPOEHHUEM Uep-
T1P61, ITP6Y, IUIOCKOCTH B IIPO- TeXa
HPGIE[%ggm L CTPAHCTBE» 2. Pacuernble 3a1a-
T1P613,11P6 14, K%ﬂ‘;‘ﬁ”ﬁq Al
TIPy1,TTPy14,
MPy15, TIPy16, «MHOTOrpaHHHUKH
HPyl 7,pr1 8, U KPYTJIBIC TCIIa»
[1Py19,
JIP26,
MPS8, MP10, MP17,
MP18,
Ne5 Paznen 5. V0 01.02; Yo 01.03 Tect Tect
Kom6unaropu- 30 01.05;
Ka, CTATHCTHKA T1P67, TTP6S,
S |y
i yl15, 1ryls,
BEPOATHOCTEM JIP26,
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MP13, MP17

Ne6 V0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBEI 30 01.05;
JUACKPETHON Ma- IIpy2, Ipy3,
TEMaTUKU JIP26
MP17, MP18,
[Ipomexy- Juddepenumpo- KonTponbhas pa- | Tunossle 3agaHus
TOYHas aTTe- BAHHBIN 3a4eT 6ota
cTanus
IIpomexy- DK3aMeH Ox3ameHanuoH- | TunoBsie 3axaHus
TOYHas aTTe- HbIE
cTauus OmIIeTHI
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JUCT PETUCTPALIMM U3MEHEHWIL 1 AOIIOJIHEHU
Ne | Pasnen pa6oueit Kparkoe conepkanne nsmerenus/nononsenns Hara, IMonnuce
n/n NpOrpaMMsl Ne nmporokona | npencenarens
3aceaHus TTK/TILIK
TTK/ITUK
Paboyas mnporpamma yueGHOM auMCIMLIHHL «Maremarukay
aKTyalu3uposaHa. B pa6ouyio nporpammy BHeceHs! cleyouue
M3MEHEHHUS:

1 | 3 VCJIOBUA B cBA3n ¢ npukasamu Munnpocsemenns PO or 21.09.22r Ne (13.09.2023 .
PEAJIM3ALIUU | 858 «O6 YTBEPXKACHUH (enepanbHOro nepedHs y4ebnukoB, [[Ipotokon Ne |
YYEBHOH AOMYIICHHBIX K HCMOIb30BAHMIO NMPH pEalu3alMH HMEIOLIUX
JUCLIUITIIMHBI FOCYNapCTBEHHYIO aKKpEAMTALMIO 06pa3oBaTe bHbIX nporpamMm

HAYaJIbHOro 0O6IIero, OCHOBHOIO obmero, cpeaHero o6mero
1. 3.2 VuebHo- 06paszoBanus OpraHU3alUAMH, OCYLIECTBJISIOLMMH %
METOLMHECKOC H | 0GpasoBaTeNbHYIO NEATEILHOCTS, 1 YCTaHOBJIEHHS MPEAEIBHOTO
MH(OPMALMOHHO CPOKa HCTOJIb30BAHUSA UCKIIIOUEHHBIX y4eOHHKOBY U oT 21.07.231
e obecneuenue Ne556 «O BHecenum uamenemwii B npunoxkeHus Nel u Ne2
peanuzanuu npukasy Munnpocsemenns P® or 21.09.22r Ne 858 «06
NpOrpamMMaI YTBEPXKICHHH (heiepabHOrO MepeyHs y4eOHHMKOB, [OMyIEHHbIX

K UCIIOJIb30BAHUIO NpH peau3aliii UMEIOIUX roOCy1apCTBEHHYIO

aKKpeANTaLMio  00pa3soBaTeNbHBIX  MPOrpaMM  HAYAJIBHOIO
obuiero, ' 0CHOBHOrO o061ero, CpenHero obmero oGpa3oBaHus
OpraHu3aLusIMHy, OCYINECTBIISIOLIUMH 00pa3oBaTeibHy10
ACATENILHOCTD, ~ M YCTAHOBJIGHHS  [PENENbHOrO cpoka

UCTIOJIb30BAHMS HCKIIFOYEHHBIX Y4eOHUKOB)
0. VueGHo-MeToauyeckoe u HHpOpMaLOHHOE obecrieyenue
PCATH3AUMH POrPAMMBI YUTaTh B HOBOH pPeIaKLUM:

OcHoBHast nuteparypa
1. Anwumos, I1ILLA. Maremaruka: amrebpa W Havana
MaTeMaTHIEeCKOro - aHaiu3a, reomeTpus. Anre6pa W Hauana
MaTeMaThH4eckoro  ananusa 10-11  knaccel:  6a3oBBI W
yriyOennblif ypoBH#u : yueGuuk / 11I.A. Anumos, M.B. Tkauesa,
IOM. Konsrua [u mp.]. - 1l-e u3., crep. - Mocksa :
Ipocsewenue, 2023. - 464 c. - ISBN 978-5-09-107210-5.

2. AranacsaH, JI.C. Maremaruka: anmrebpa u  Hauana
MAaTEMaTHieckoro aHanusa, reomerpus. [eomerpus. 10-11
Kknacehl (6a30BbIi M yriyGuenHsIl yposeHs) yuebnuk / JI.C.
ArtanacsH, B.®.Bytysos, C.B. Kanomies [4 mp.]. - 11-e m3n.,
crep. - Mocksa : ITpocemenue, 2023. - 287 c. - ISBN 978-5-09-
103606-0.

3. IOxHo, H.C. Martemaruka [Dnekrpontsiii pecypc]: yueGHuk /
H.C. IOxHo. — Mocksa : HH®PA-M, 2022. — 204 c. —
(Cpennee  mpodeccronanbHoe obpazoBaHue). DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Texcr
ANEKTPOHHBIH. — URL: ht_tps://znanium.com/read?id=379702(11a"ra
obpamenus: 20.04.2023).

HononuutenbHas nuteparypa
1. BoromosioB, H.B.Maremaruka. 3anaun c PELIEHUsAMH B 2 .
Hacts 1 [DnextponHbiii pecypc]: yue6Hoe nocobue s CpeaHero
npodeccuoHanbHoro o6pazosanns/ H.B.BoroMoos.— 2-e u3Jl.,
ucnp. u gon.— Mocksa: M3natensctso KOpaiit, 2022.— 439 ¢.—
(Ipodeccuonanbroe obpasopanue). — [SBN 978-5-534-09108-
3. — TeKcT : 21eKTPOHHBIiH. // O6pasosatenshas miarpopma
FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
2. Boromonos, H. B.Maremaruka. 3anauu ¢ peieHusmMu B 2 vy,
Yacts 2 [DnekTponnsiit pecypc]: y4ebHoe rnocobue 1ist cpesHero
npoeccHonanbHOro o6pasosanus/ H.B.BoromMoios.— 2-e w3n.,
uenp. v gon.— Mocksa: Hanarensctso FOpaiit, 2022.— 320 ¢c.—
(TTpogeccuonanbaoe obpasopanue).— ISBN 978-5-534-09135-9.
— Teker : anmekTpoHHBIH. // O6paszosarenshas miarpopma
IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
3. Jlucnukun, B.T. MateMatuka B 3aauax ¢ pemeHusmu / B.T.
Jlucwukun, U.JI. Conoseifunk. — 10-e u3ld., crep. — CaHkT-
[letepGypr : Jlaub, 2023. — 464 c. — ISBN 978-5-507-46662-
7. — Texker :anextpounsiii — URL: DBC Jlaus ( lanbook.com)
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