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1 OBIIAS XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMBbBI YUEBHOM
JANCHUITVINHBI «<MATEMATHKA»

1.1 O6s1acTh NpUMeHeHHsI TPOTPAMMBbI

PaGouass mporpamma yueOHOW AWCHMIUTUHBI «MareMaTruka» SBISETCS YacThIO MPOTPAMMBI
MMOATOTOBKH CIICIIMAIUCTOB cpeaHero 3BeHa no crneruanbHoctr 09.02.07 MHpopManoHHbIE CUCTEMBI
nporpaMMmupoBanue. Pabovas nmporpamma coctaBieHa JUist 09HOM (HOpMbI 00yUEHHS.

1.2 MecTo AMCHMIJIMHBI B CTPYKType NPOrpaMMmbl MOATOTOBKHU CHENHAJIMCTOB CpPeIHEro
3BEeHA

YyeOHast qucnumuinHa «MareMaTiuka» OTHOCHTCS K 00IIeo0pa3oBaTeIbHOMY IMKITY TPOTPaMMBI
MOATOTOBKM CIEIUATUCTOB CPEAHETO 3BEHA W OTHOCUTCS K mpeamerHoi oOmactu PI'OC cpemnero
o01iero oOpazoBaHus: MaTeMaTHKa U HHQOPMaTHKA.

YpoBeHb ocBoeHUs y4yeOHOH mucturuiiHbl B cooTBeTcTBUM ¢ DI'OC cpemnero oobmiero
00pa3oBaHUs YTiIyOJICHHBIN.

PaGouas nmporpamma yueOHOM TUCHUIUIUHBI «MaTeMaTHKa» UMEET MEeXAUCIUILTUHAPHYIO CBS3b C
o0m1eo0pa3oBaTeIbHBIMU yU4eOHBIMU JUCHUTUTHHAMHA: «Du3nkay, « MHpopMaTrkay.

JucuunnuHa «MaTtemaTtukay SBISeTCS MPEIUIeCTBYIOMEH IS M3yYeHUs CIEAYIOUUX y4eOHBIX
JTUCIUIUIAH, POPECCHOHATBHBIX MOTYJICH:

— EH.01 DneMeHTsI BEICIIEH MAaTEMATUKH,

— OI1.04 OcHOBBI QITOPUTMHU3ALIUU U IPOTPAMMHUPOBAHUS;

— OI1.10 Yucneuasle METOIBI.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JUCIHUIIJINHBI

OcBoeHue cojaepkaHusi ydeOHOM aucuumiuHbel «MaremaTuka» o00ecledrBaeT JOCTHKEHHE
00yUaIOIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JINYHOCTHBIE pPe3yJIbTAThI

JIP23 | roTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOJIO0NUE;

1[pog | TOTOBHOCTD 1 CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCel
YKU3HU;

MeTaﬂpe}]MeTHbIe pPe3yJabTaThbl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IMOHUCKY MCTOHNOB PCIICHUA IMPAKTHYCCKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,

(I)OpMI/IpOBaHI/IC HAayYHOTI'O THUIIa MBIIIJICHUS, BJIAACHNC Haquoﬁ TCpMHHOJ’IOTHCﬁ, KIIFOYCBBIMU
IOHATHUAMU U METOJaMH,

MP10

BBISBIIATH IIPUYUHHO-CIICICTBEHHBIE CBA3U U aKTYaJIU3UpPOBATh 3a/1a4dy, BbIABUIATH TUIIOTE3Y
MP12 | ee pemeHns, HaxOIWTh apryMEHTHI /I JOKAa3aTelIbCTBA CBOMX YTBEPXKICHMM, 3a1aBaTh
11apaMeTpbl U KPUTEPUU PELLICHNUS,

AHAJIU3UPOBATH IMOJIYUYCHHEBIC B XOAC PCIICHUS 3aa4n PE3YJIbTAThl, KPpUTHUYCCKU OLICHUBATh UX

MPI3 AOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBUSIX,

MP16 | OCYymeCTBIsTS eJICHANIPABJICHHBII MOUCK MEpeHOca CPEACTB M CIIOCOOOB JCHCTBHS B
po(heCcCHOHATLHYIO CPEY;

MPp(7 | YMETh  TEPEHOCHTh  3HAHMA B NOSHABATENBHYIO M NPAKTHYECKYIO obyacTu

KUBHEACATCIIBHOCTH,

MP18 | ymeTh HHTETpUpPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIACTEH;

IIpenmeTHbIe pe3yJIbTATHI

BJIaJICHE METOJAaMHU JI0Ka3aTeIbCTB, aITOPUTMAaMHU pElICHU 3aa4; yMeHue GopMyIupoBaTh
oTpezieNieHus, aKCHOMBI M TEOPEMBI, IPUMEHSTh UX, TPOBOJAUTH JI0KA3aTENbHbBIE PACCYKICHUS

I1P61




B XOJI€ pCIICHUA 3aaa4;

I1P62

YMEHHE ONEepUPOBATh MOHITUSMH: CTENEHb YHWCIA, JIOrapudM 4KcCIa; YMEHUE BBIIOJIHATH
BBIUMCJICHHE 3HAYEHUN U MpeoOpa3oBaHUs BBIPAXKEHHM €O CTEMEHsSMU U Jorapudpmami,
npeoOpazoBaHus APOOHO-PAIMOHAEHBIX BBIPAKCHHIA,

I1P63

yYMEHUE OIEpPUPOBATH IIOHATUSAMHU: PpaLHMOHAIbHBIE, WppalUOHAIbHBIC, I10KA3aTEIbHBIC,
CTETIEHHbIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKHUE YpPaBHEHHUS M HEPABEHCTBA, UX
CHUCTEMBI;

[1P64

YMEHHUE OIEpPUpPOBaTh TMOHATUSAMH: (YHKUUS, HeNpepbiBHAs (DYHKIUSA, TNPOU3BOAHASI,
nepBoOOpasHasi, ONpeACICHHbI MHTErpal, yMEHUE HAaXOAWUTh MPOU3BOIHBIC HJIEMEHTAPHBIX
(GyHKUIMH, HCHONB3ys CIPABOYHBIE MAaTEepHalbl; HCCIENOBaTh B MPOCTEHIINX CIydasx
(GyHKIMM Ha MOHOTOHHOCTh, HAXOAWTh HAaWOOJIBIINE W HAMMEHBIINE 3HAuCHHs ()YHKIIHNA;
CTPOUTH T'papUKM MHOTOYJICHOB C MCIIOJIb30BAaHMEM allapara MaTeMaTHYeCKOro aHaln3a;
IPUMEHATH IMPOU3BOJHYIO IIPU PpELICHUHM 3aJa4 Ha [BWKECHHUE, pEIIaThb IIPAKTUKO-
OpPUEHTHPOBAHHbBIE 3a/1a4l Ha HAauOOJIbIINE U HAaUMEHBIINE 3HAYEHUs, HA HAX0XKJIEHUE IyTH,
CKOPOCTH U YCKOPEHHUS;

I1P65

YMEHHUE OIepUpOBaTh MOHATUSAMH: palMOHalbHas (YHKIMS, IOKa3aTelbHas (QYHKLUA,
cTerneHHass (QyHKIUs, Jorapupmuueckas (QYHKUUS, TPUTOHOMETPHUYECKUE (DYyHKIUH,
oOpaTHble (YHKIMHW; YMEHHE CTPOUTh TpaduKku W3y4eHHBIX (YHKIHNA, HCIIOIB30BaTh
rpaduKd TpU U3YYCHHH MPOIECCOB M 3aBHCUMOCTEH, NMPH pEIIeHUH 3a1ad W3 JPYrux
y4eOHBIX TPEIMETOB M 3aJad M3 PEATbHOW KHU3HH, BBIpaXaTh (OpMYJIaMU 3aBUCUMOCTH
MEXy BEINYNHAMUY;

[1PG6

YMEHHE pellaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCJI€ HA IPOLEHTHI, J0JIH U YacTH,
Ha JBUXKEHHE, padoTy, CTOMMOCTbh TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4H U3 00JIaCTU YIpaBJIECHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMU); COCTABJIATH BBIPAXKCHMsI, YPAaBHEHUS, HEPABEHCTBA U
UX CHCTEMBl II0 YCJIOBHUIO 3aJayd, HCCIEAOBATh IIOJYyYEHHOE pELICHUE U OLICHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

[1P67

yYMEHHUE OIEepUPOBaTh MOHATUSMH: CpefHee apudmMeTHueckoe, MeauaHa, HauOoJjbliee U
HalMEHbIIIee 3HAUYEHUs, pa3Max, TUCIEpPCHsl, CTAHJAPTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
yYMEHHUE H3BIIEKaTh, WHTEPIPETHPOBATh HH(OpMAIMIO, MPEICTABICHHYIO B TaliMIax, Ha
auarpamMmax, rpadukax, OTpaKaloUlyl0 CBOWCTBA peEaJbHBIX IPOIECCOB U  SIBICHUI;
MPEJICTaBIATh HH(GOPMALIMIO C TOMOLIBIO TAOIHIl U JUarpamMm; UCCiIel0BaTh CTaTUCTHUECKHE
JJaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM I'padMueCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

I1P68

YMEHHE OIEepPUPOBATh MOHATUSAMU: CIy4YallHBIA OMBIT M CiIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOrO COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTh C HCIOJB30BaHHUEM TIpapUuecKUX
METOJIOB; TPUMEHATh (OPMYJIbI CIOKEHHUS U YMHOXKEHHS BEPOSTHOCTEW, KOMOWHATOpHBIE
dakThl U QopMyJbl IpPU pPEUICHUH 3aJad; OLICHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHH;
3HAKOMCTBO CO CIIyYalHbIMH BEJIMUMHAMU; YMEHUE IIPUBOAUTH IIPUMEPHI IPOSIBIICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUAX;

I1P69

yYMEHUE OIEPUPOBATH MOHATHUAMM: TOYKA, MpsMas, IJIOCKOCTb, IMPOCTPAHCTBO, IBYI'PAHHBIN
yroj, CKpEIIMBAIOLIMECs MpsMBIC, IMAPAUICIIBHOCTh U NEPHEHAUKYJIAPHOCTb IPSAMBIX U
IIJIOCKOCTEM, Yrojl MEXAY IPsSMBIMU, YrOJl MEXKIy IPSAMON U IUIOCKOCTBIO, YroJI MEXIY
IJIOCKOCTSIMU, PAcCTOSIHUE OT TOYKH JO0 IUIOCKOCTH, pAacCTOSHUE MEXKAY IPSMbBIMU,
pacCTOsIHUE MEXIY IUIOCKOCTAMM; YMEHUE HCIIONb30BaTh IIPU PEIICHUH 3a1a4 U3YYCHHBIC




GbakThl ¥ TeopeMbl IUIAHUMETPUU; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa;

I1P610

YMEHUE OINEpUPOBaTh TOHSATHSIMU: MHOTOTDAaHHHK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuieNienuIe/1, Mpu3Ma, mupamMuaa, GUrypa u MmoBEpPXHOCTh BpAIEHUs, MIJIUHAP, KOHYC,
miap, cdepa, ceueHuss (UTYpPHI BpaIICHHS, TUIOCKOCTh, Kacaromiascs cgepbl, IWIHHIPA,
KOHYCa, TUIOIIA b MTOBEPXHOCTH MHUPAMHUJBI, MIPU3MBI, KOHYCa, [MMIUHAPA, IUIomanab chepsl,
00BeM Ky0a, MPSMOYToJILHOTO MapajuieenuIiea, MUPaMIIbI, TPU3MBbI, IIWIHHIPA, KOHYCA,
nrapa; yMeHHe u300pakaTb MHOTOTPAaHHUKHU U MMOBEPXHOCTH BPAILCHUS, UX CEYCHUS OT PYKH,
C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB W JIJIEKTPOHHBIX CPEJICTB; YMEHHE paclO3HABATh
CUMMETPHIO B TPOCTPAHCTBE; YMEHHUE PACIIO3HABATH ITPABIIILHBIC MHOTOTPAHHUKH;

I1P611

YMEHHE OIEpUpOBaTh MOHATHUSMHU: JIBXKEHHE B MPOCTPAHCTBE, MMOA0OHBIE (GUTYPHI B
MPOCTPAHCTBE; HCIIOJIb30BaTh OTHOLICHHE ILIOMIAACH MOBEPXHOCTEW U 00BEMOB MOJOOHBIX
buryp npu penieHuu 3aaad;

I1P612

YMCHHUE BBIYHUCIATH I'€OMETPHUYCCKUC BCIMYHHBI (I[J'II/IHa, yroJ, mjiomalib, OGLCM, Iiomaiab
HOBerHOCTI/I), HCIIOJIb3YA U3YUCHHBIC q)OpMy.HLI n MCTOJBI,

I1P613

YMCHHCEC OIICPpHUPOBATH NOHATHUAMUA: IPAMOYI'OJIbHAA CUCTEMaAa KOOPANHAT, KOOPAHUHATHI TOYKH,
BCKTOP, KOOPAUHATBI BCKTOPA, CKAJIAPHOC IPOU3BCACHHUC, YI'OJl MCXKAY BCKTOpaMH, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpAa HA YMUCIO, HAXOAUTH C ITOMOIIBIO HM3YYCHHBIX q)OpMYJ'I
KOOpAWHATHI CCPECANHBI OTPE3KA, paACCTOAHNUEC MCKAY ABYMS TOUKAMMU,

I1P614

yMEHHUE BBIOMPATH MOIXOIAIIMNA W3YYEHHBIM METOJ ISl pelIeHUs 3aJadd, paclo3HaBaTh
MareMaruyeckne (akThl W MaTEMaTHYECKUE MOJIETM B TPHUPOAHBIX W OOIIECTBEHHBIX
SABJICHUSX, B MCKYCCTBE, YMEHHUE IMPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITHI
POCCHUIICKOM U MUPOBOM MaTEMaTHUUYECKON HAYKH.

TPyl

YMEHHUE ONEPUPOBATH MOHATUSAMU: OIPEACICHHE, aKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO,
NpU3HAK, JI0KA3aTelbCTBO, pABHOCHIbHBIE (OPMYJIHUPOBKH; YMEHHE (POPMYyIUPOBATH
oOpaTHOE€ M NPOTHUBOINOJIOXKHOE YTBEP)KJIEHUE, MPHUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHL,
UCIIOJIB30BaTh METOJ MaT€MaTU4YeCKOM MHIYKLHU; MPOBOAUTH AOKA3aTEIbHBIC PACCYXKIACHUA
IIPHU PELIEHUN 33/1a4, OLICHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

TIPy2

YMCHUC OIICpHUPOBATH IHOHATHUAMMU: MHOXCCTBO, IIOAMHOXKECTBO, ornepanuun Haza
MHOXECTBAMU; YMCHHC HCIIOJIB30BaATh TCOpCTHKO-MHO)KCCTBGHHLIfI amnrapar Ijigd OIMHMCaHUs
PCAIBHBIX MPOLCCCOB U SIBIICHUI U Ipu pCHICHUH 3aJla4, B TOM YUCIIC U3 APYIrux y‘-IC6HBIX
npeaAMETOB;

[1Py3

yMEHHE OIEpPUPOBATh NOHATUAMU: rpad, CBA3HBII rpad, AepeBo, LUK, Tpad Ha MIOCKOCTH;
yYMEHHUE 3aJ]aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CHOCOOAMM; HCIIOJIB30BaTh rpadbl MpH
pEeIlIeHnH 3a/a4;

[1Py4

yMEHHE CBOOOJHO OINEpUPOBATh MOHATUAMU: COUYETAHHE, NMEPECTaHOBKA, YUCIO COUYETAHUH,
YHUCIIO TepecTaHoBOK; OuHOM HbplOTOHA; ymMeHHE NpPUMEHATh KOMOMHATOpHbIE (aKThl U
paccyKIeHus IJIs pelIeHus 3a1ay;

[1Py5

YMCHHUE ONICPUPOBATH MOHATHUAMUA: HATYPAJIbHOC YHUCIIO, LEJI0€ YMUCII0, OCTAaTOK IO MOAYJIIO,
paouOHAJIBHOE YHCJIO, HPpAMOHAIBHOC YHCIO0, MHOXECTBAa HaTypaJlbHBIX, LCJbIX,
panroOHAIbBHBIX, I[CﬁCTBHTGJ'IBHBIX YUCCII; YMCHHEC HCIOJb30BaTh IIPU3HAKH OCITUMOCTH,




HAaWMEHBIINKA OOIIMI JeTuTEeNh M HauMeHbIee oOlee KpaTHoe, anropuT™m EBkimaa mpu
PEIICHUH 3a]1a4; 3HAKOMCTBO C Pa3JIUYHBIMU IMO3UITUOHHBIMUA CUCTEMAMH CUUCIICHUS;

TIPy6

yMeHue CBOOOJHO OINEpPUPOBaTh IMOHATUSAMHU: CTEMEHb C ILEJbIM I0Ka3aTelleM, KOpPEHb
HaTypaJIbHOM CTEIECHH, CTENIEHb C PALIMOHAIBHBIM I10KA3aTelIeM, CTEIIEHb C JE€HCTBUTEIBHBIM
(BeuiecTBEHHBIM) TIOKA3aTeNIeM, JIOTapi(M Yucia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO
4KCIIa;

[1Py7

YMEHHUE ONEPUPOBATh MOHATHIMHU: TOKIECCTBO, TOKISCTBEHHOE PeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCWIBHOCTb YPABHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAIbHbIC, UPPAIlMOHAIBHBIC, TTOKA3aTeIbHbIC, CTEIICHHBIC, JOrapupMHUECKUE,
TPUTOHOMETPUYECKUE YPAaBHEHHMs, HEPABEHCTBA U CHUCTEMBI; YMEHHUE pElIaTb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IIOMOLIBIO PA3IMYHBIX IIPUEMOB; pelIaTh YPaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C IIapaMeTpOM; IPUMEHATh YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMBI I pELICHUA
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3JIMUYHbIX 00JIacTel HAyKU U peabHOM KU3HM;

I1Py8

YMEHHE CBOOOJHO ONEepUpOBaTh MOHATUSIMH: Trpaduk ¢yHKIHH, oOpaTHas QYyHKIHS,
KOMMO3UIMS (QYHKIHM, TUHeWHas QyHKIUS, KBagpaTuyHas QyHKUIUs, CTEeNeHHas yHKUIUS C
HEeNbIM TI0Ka3aTeleM, TPUTOHOMETpUYecKrue (YHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHUE
GyHKIMHM, TOKa3aTenbHass W Jorapupmuyeckas (QYHKIUH; YMEHHE CTPOUTH Trpaduku
GyHKIMH, BBIITOJIHATh npeoOpazoBaHus rpaduxos GbyHKINH;
YMEHHUE HCIIOJIb30BaTh TpapuKu (YHKIWH Ui U3ydEHHs TPOLECCOB W 3aBHCUMOCTEH TpHU
pelieHur 3aJad U3 JPYruxX Y4eOHBIX MPEIMETOB W W3 peajbHOW JKU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTU MEXKIY BEIUYUHAMM; yMeHHEe CBOOOIHO
ONEepPUPOBATH MOHATHAMU: YETHOCTh (DYHKIMHU, MEPHUOAMYHOCTh (PYHKIIHMH, OrPAaHUUYEHHOCTb
(GyHKLIMH, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (YHKLIUH, HauOosblllee M HauMEHbIee
3HaYeHUs (QYyHKIMM Ha MPOMEXKYTKE, YMEHHE IPOBOAUTH HCCIENO0BaHHE (DYHKIMH;
YMEHHUE HCIOIh30BaTh CBOMCTBA U rpaduku GYHKIWN JUTS PEIICHUs YPaBHEHUH, HEPAaBEHCTB
W 3a7ad C TapamMeTpaMu; M300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PEIICHHIA
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

[TPy9

yMEHHE CBOOOJHO ONEPUPOBATH TMOHATUSIMH: IOCJIEIOBATEIBLHOCTh, apu(MeTHYecKas
nporpeccusi, TeoMeTpuyecKkasi Iporpeccus, OeCKOHEYHO YyObIBarouiasi TIeoMeTpuyecKas
IpOrpeccusi; yMEHHUE 3a/laBaTh IOCJIENOBAaTEIIbHOCTH, B TOM 4YHCIE€ C IOMOUIbIO

PEKYPPEHTHBIX (HOpMYIT;

I1Py10

YMEHHE ONEepPUPOBATh TOHSATHSIMH: HENPEPBIBHOCTh (YHKIWH, acHUMITOTH Tpaduka
¢GyHKLMY, TIepBast U BTOpasi MPOU3BOAHASA (DYHKIIMU, TE€OMETPUIECKUNA U (PU3UUECKUI CMBICT
NPOM3BOJIHON, TEepBOOOpa3Hasi, ONpEACICHHbI MHTErpaj; yMEHHE HAaXOIUTh ACHMIITOTHI
rpa¢uka (YHKIMH; YMEHHUE BBIYUCIATH MPOM3BOJHBIE CYMMBI, IPOHM3BEACHUS, YaCTHOTO U
KOMIIO3UIIMK  (YHKUUH, HaXOIUTh YpaBHEHHME KacaTelbHOW K Trpaduky (GyHKIMH;
YMEHHE HWCIONIB30BaTh TPOM3BOMHYIO IS WCCIENOBaHUS (DYHKIUHA, a1 HaXOXKICHUS
HaWIydllero peHIeHUs] B NPUKIAJHBIX, B TOM YHCIIE COLHUAIbHO-DKOHOMHYECKUX H
du3nueckux 3amavax, Uil ONpPENCeNICHHS CKOPOCTH M YCKOPEHHWS; HAXOQUTh IUIOMAAN M
00beMbl (UTYp C TIOMOIIBIO WHTETpayia; TPUBOIUTH NPUMEPHl MaTEMaTHYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU hepeHInanbHBIX YpaBHEHUH;

TPy11

YMEHHUE ONEepUPOBATh MOHATUSAMH: KOMIIEKCHOE YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE UHCIIa,
MOIyJdb M apryMEHT KOMIUIGKCHOTO 4Yucia, ¢opMa 3alucd KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U  anreOpanyeckas); yMeTb IPOU3BOJHUTH




apupmeTnyeckue JEMCTBUS C  KOMIUIGKCHBIMM  YHUCIIaMH; MPHUBOJIUTH  MPUMEpPHI
MCII0JIb30BAHUS KOMIUIEKCHBIX YHCEIT,

TPy12

yMEHHE CBOOOIHO ONEpPUpPOBATH MOHATHAMM: CpelHee apudMeTHdeckoe, MeIuaHa,
HauOoJbIllee U HaMMEHbIIEE 3HAUYEHHUS, pa3Max, AUCIIEPCHUs, CTaHJAPTHOE OTKJIOHEHHE AJIs
ONMCAHUS YHMCIIOBBIX JAHHBIX; YMEHHE UCCIEN0BAaTh CTATUCTUYECKHUE JaHHbIE, B TOM YHCIE C
OpUMEHEHHEM TIpaUYecKX METOJOB M AJIEKTPOHHBIX CPEACTB; Trpaduyecku HCCIEI0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOIIBIO THarpaMM PacCEHMBAHUS U IMHEHHOM perpeccum;

[1Py13

YMEHHE HAXOJUTh BEPOSITHOCTH COOBITHI C WCIONh30BAaHUEM TpadUIECKUX METOJIOB;
MPUMEHSITh ISl pelIeHHs 3a71a9 (GOPMYJIIbI CIIOKEHHUS U YMHOKEHUSI BEpOsiTHOCTEH, hopmyiry
MOJIHOM BepoSITHOCTH, hopmyny bepuymnu, komOuHaTopHble (HakThl U (HOPMYIIbI; OLIEHUBATH
BEPOATHOCTH PEAJbHBIX COOBITHII; YMEHHE ONEepUPOBATH MOHATUSMU: ClydailHas BeJIWYUHA,
pacupeneneHue BEpOSITHOCTEH, MaTEeMaTHYEeCKOe OXXKHMJIAaHHWE, JUCIEepPCUs W CTaHJIapTHOE
OTKJIOHEHHE CITy4YaiHOW BENWYHHBI, (PYHKIHUU pacmpeleleHus U MIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO M HOPMAJIbHOTO paclpe/esieHuid; YMEHUE HCIOJb30BaTh CBOWCTBA
M3YYEHHBIX paclpeesICHU il PEIICHUs 3a/1a4; 3HAKOMCTBO C TOHSTUSMU: 3aKOH OOJIBIINX
YHUCEJ, METOIbl BBHIOOPOYHBIX HCCICIOBAHUN, YMEHHWE MPUBOAUTH MPUMEPHI TMPOSBICHUS
3aKOHA OOJIBIIIMX YHCEI B MPUPOTHBIX H OOIECTBEHHBIX SIBJICHUSX;

[1Py14

YMCHUC CBO6OI[HO ONCpHUpOBATH IMOHATHUAMMU: TOYKA, IpsAMasd, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIyd, IUIOCKMM YrOj, ABYI'PAaHHBIM YroJ, TPEXI'PAaHHBIA YIoJl, IepeceKaroluecs,
napajjielibHble ¥ CKPELIMBAIOIIUECs IMpsMble, MapajuleIbHOCTh W HEPHEHAUKYISIPHOCTb
IPSIMBIX U TUIOCKOCTEW, Yroi MEXAY NPSMBIMH, YroJl MEXIY HPSIMOW M INIOCKOCTBIO, YroJl
MEXYy IUJIOCKOCTSIMU; YMEHHE MCIIOJIb30BaTh NPU pPEIIeHUM 33734 U3y4yeHHble (aKThl U
TEOpEeMbl IIJIAHUMETPUHU; YMEHHME OLEHMBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUDE;
YMEHME ONEpPUPOBATH NOHATHSIMHM: MHOTOI'DAHHHMK, CEUYEHHUE MHOIOIDAHHUKA, IPaBUIIbHBIN
MHOTOTpaHHUK, NpU3Ma, NMupamuia, (Gurypa M MOBEPXHOCTh BpPALICHUS, LUWIMHJIpP, KOHYC,
map, cdepa, pa3sBepTka IOBEPXHOCTH, CEUYEHUSI KOHYCa U LWINHAPA, NapajlyIelIbHbIe OCU HUIIH
OCHOBAHHIO, CEYEHHUE IIapa, INIOCKOCThb, Kacaromascss c(epsl, LMWINHAPA, KOHYCa; YMEHHE
CTPOUTh CEYEHUE MHOIOrpaHHUKA, M300pakaTb MHOTOIPAaHHUKHU, (UIYpbl U IMOBEPXHOCTU
BpAILlEHUs], UX CEUYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHSATh
CBOWCTBA T'€OMETPUYECKUX (UTYyp, CaMOCTOSATENbHO (OPMYIHUPOBATH  ONpEACICHUS
U3y4aeMbIX (UTyp, BBIIBUraTh THIOTE3bl O CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (QUTYp,
00OCHOBBIBaTh WJIM OINPOBEPraTh MX; YMEHHE MPOBOJIUTH KiIACCUPHUKAIMIO (GUTYyp IO
Pa3IUYHBIM IIPpHU3HAKaM, BBIIIOJIHATH H€06XOHI/IMBI€ JOMOJHUTCIIBbHBIC ITIOCTPOCHUA,

I1Pyl15

yMEHHE CBOOOJHO ONEpHpOBaTh MOHATHAMMU: IUIOMAAb (UTYphl, 00beM (QUrypHl, BEIHUNHA
yria, pacCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMHU, PACCTOSIHHE MEXITY
IUIOCKOCTSIMH, IJIOHIaAb CQephl, IUIOMAAb I[OBEPXHOCTH MNUPAMUIBI, INPU3MBI, KOHYCA,
LWINHApPA, 00beM Ky0a, IPSIMOYTOJIBHOTO MapajuleenuIea, TMpaMuibl, IPU3Mbl, HWINHADPA,
KOHYca, 1l1apa; yMEHUE HaXOAUTh OTHOLIEHHE 00beMOB MOJOOHBIX QUTYD;

TIPy16

yMeHHE CBOOOJHO OIEpUPOBATh MOHATHAMH: JBI)KCHHE, MApAUICIBHBIA IEpeHoc,
CUMMETpUS Ha IJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue 1Mo100usl, Mogo0HbIe
¢Gurypel; ymMeHue pacrio3HaBaTh PaBHbIE U IMOJOOHBIE (UTYpBl, B TOM YHUCIE B IMPHUPOJIE,
HCKYCCTBC, ApPXUTCKTYPC, YMCHHC HUCIOJB30BATh TCOMCTPHUYCCKUC OTHOIICHUSA, HAXOAHUTH
reOMEeTPUYECKUE BEJTMUMHBI (JUTMHA, YToJl, IUIOMaab, 00BEM) IpU pEIIeHUH 3a1a4d U3 IPYTrux
y4eOHBIX TPEIMETOB U U3 PEATLHOM KU3HU;




yYMEHHE CBOOOJHO OMEpHUPOBATH MOHATHSAMH: MPSMOYTOJbHAs CHCTeMa KOOpIMHAT, BEKTOD,
KOOPJMHATHl TOYKHU, KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOpPOB, MPOU3BEJCHHE BEKTOpa Ha
YHUCIIO, pAa3JOXKEHUE BEKTOpa IO 0a3ucy, CKaJsIpHOE MPOU3BEACHUE, BEKTOPHOE
MIPOU3BEJICHUE, YTOJ MEXK/y BEKTOpAMU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIN
METOJ ISl pEeLIEHUs TEOMETPUYECKHUX 3alad M 3adad JAPYruX Y4eOHBIX TPEIMETOB;
ONEepUpPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3, onpeaeauTelb MaTPHUIbl, TEOMETPUUECKUI

YMEHUE MOJEIUPOBATh PEANIbHBIEC CUTYallUU HA SA3BIKE MATEMATUKU; COCTABIIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABCHCTBA M UX CHUCTEMBI 10 YCIOBHUIO 3aJa4yd, UCCIENOBATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM alapaTa aareOpbl, HHTEPIPETUPOBATh MOJYyYEHHbIH pe3yibTar;
CTPOUTH MaTEMAaTUYECKUE MOJENIN C IOMOLIBIO TEOMETPUYECKUX MMOHATHI U BEJIMYUH, PELIaTh
CBSA3aHHBIE C HHMMHM IIPDaKTHYECKHME 33Jlayd; COCTAaBIATH BEPOATHOCTHYKD MOJEIb U
WHTEPIPETUPOBATh IIOJIYYECHHBIM pE3ynbTaT; pellaTh IPUKIAAHBIE 3aJadd CPeICcTBaAaMHU
MaTE€MaTUYeCKOr0 aHaJln3a, B TOM 4YHCJIE COLHUAIbHO-3KOHOMHYECKOr0 M (hru3ndeckoro

YMCHUC BI)I6I/IpaTI> HOI[XOI{?IHII/Iﬁ MCTOJ IJid PCIICHHA 3aJavdd; MOHMMAHUC 3HAYMMOCTHU
MAaTCMAaTUKHU B HM3YYCHHU HNPUPOAHBIX H O6HIGCTB€HHI)IX mponeccoB u ﬂBJ’ICHHfI; YMCHUC
paciio3dHaBaThb MPOABJICHUC 3aKOHOB MATCMATHKU B UCKYCCTBC, YMCHHUC IPUBOJUTH IMPUMCPLL

I1Pyl17
CMBICII OIIPENETUTENS;
[1Py18
XapakTepa;
I1Py19
MAaTeMaTUYECKUX OTKPBITUN POCCUHMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH.

3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIMHBI

3.1. O6beM yueOHOI TMCUMIIIMHBI M BBl YUeOHOH padoThl

Bun yae6HO# paboThI

O0beM B yacax

O6bem 06pa3oBaTenbHOM MPOrpaMMbl Y4eOHON AUCIUTIIMHBI

252

B T.4. B hOpMe IPAKTHUECKOMN MOArOTOBKU

He npenycmorpeno

BT. 4..

TEOpPETHYECKOE 00yUueHne

116

MPAKTUYCCKUC 3aHATUA

118

nabopaTOpHbIE 3aHATHUSL

He npenycmorpeno




caMoCTOsATeNIbHAas paboTa

He npenycmotpeno

MIPOMEKYTOUHAs aTTeCTalUs

18

[TpomesxyTounas arrectauus ouggepenyuposanusiii 3auem 1 cemecmp

Ixzamen 2 cemecmp




3.2. TemaTu4yecKuii IJIaH U coepKaAHUE Y1eOHOMH JUCHUTIHHBI

OobeM, akaa. 1/
B TOM 4YHCJIE B

HaunmeHoBaHue Coaeprxanue y4e0HOro MaTepuaa M (popMbl OPraHU3ALMHU eSITeTbHOCTH (popme Kon IIK, Kox ITP, JIP, MP
Pa3aesioB H TeM 00y4aKIHXCS NPaKTHYeCKOi OK .
TOATOTOBKH,
aKkaa 4
1 2 3 4 5

Brenenue. BxogHoil KOHTPOJIb 2 IIpy5

Paznen 1 Aareopa 68

Tema 1.1 Pa3Burue JlunakTHYeCKue eUHUIIbI, COJICPIKaHUE 20

MIOHATHUSA O YHCIIe Lenbie u panmonaibHble uucha. JledcTBuTenbHble uncia. [IpubmmKeHHbIC 10 OK 01 I1P62, I1P63, [1P66
BbluMciieHus. KoMiiekcHele uncna. PanmonansHble ypaBHEHUS] 1 HEPABEHCTBA. IIPyS5, ITPy7.11Py11,
PaBHOCUNIBHOCTH ypaBHEHMH, HEpaBEHCTB, cucTeM. OCHOBHBIE IPHEMBI HX MP10
pemieHuss (pa3joKeHHEe Ha MHOXKUTENIH, BBEJICHHE HOBBIX HEU3BECTHBIX, 30 01.05;
MOJICTAaHOBKa, Ipaduyeckuii Mmeron). MeTon MHTEPBAJIOB.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
[opsinok apudMeTHUecKux ACHCTBUN B YMCIOBOM U OYKBEHHOM BBIPAKCHHUSX.
PaBHOCHIIBHOCTB YpaBHEHU, HEPABCHCTB, CUCTEM B 3a7a4ax
npodeccuoHaNbHOW HampaBieHHOCTH. OCHOBHBIE MNPHEMBl HUX PELICHHS
(pa3noxxeHMe Ha MHOXXHTENM, BBEJICHHE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA,
rpadUUecKuii METONl) TPH COCTABICHHU aJrOPUTMOB M METO/aX IIOMCKa
KOpHEH ypaBHEHHUs
B TOM uncne npakTHYeCKUX 3aHATHH 10
[Ipaktnueckoe 3ansiTue Nel. Apupmerndeckne AeHCTBUS HAJ pallMOHATIBHBIMU 2 [1P62, I1P63, 11P66
W KOMIUIEKCHBIMU YHCIIAMU ITPyS, I1Py7,
[Ipaxtrueckoe 3anstre No2. ToxKaeCTBEHHBIEC MPEe0Opa30BaHUS PAITHOHAIBHBIX 2 ITPy11,MP10
BBIpaXKEHHUH ¥001.02; Yo 01.03
[IpakTnueckoe 3ansatre Ne3. Pemenre paiiMoHaabHBIX YpaBHEHUH 2
[IpakTnueckoe 3ansatue Ne4. PemeHre cucteM pallMOHAIBHBIX YpaBHEHUH 2
[IpakTnueckoe 3anstue NeS. Pemenne paiiMoHaIbHBIX HEPAaBEHCTB 2

Tema 1.2 Oynkuuu u | JIugakTHYeCKUE eIMHUIIBL, COEPIKaHUE 12




rpaduku

Oynkun. O6nacTb OnpenesieH!sl U MHOKECTBO 3HAYCHUH; rpaduK (YHKIUH,
MOCTpOCHNE TpapuKOoB (QYHKIWH, 3aHaHHBIX PA3IUYHBIMH  CIIOCOOaMH.
CaoticTBa QpyHKIMH. MOHOTOHHOCTB, YETHOCTH, HEYETHOCTD, OTPAaHNIEHHOCTH,
MEepUOIUYHOCTh. [IpOMEXYTKH Bo3pacTaHusi W yObIBaHUS, HauOonblIee U
HaMMEHbIIIee 3HA4YEHHs, TOYKH SKcTpeMyMa. I'padmueckas HMHTepHpeTarys.
Apudmernyeckue omepaund Han  ¢GyHKmusMA.  CliokHas — QyHKOWS
(xomnozunusi). [lonsite o HempepwsiBHOCTH (QyHKUuH. OOpaTHbIe (QYyHKIHU.
Ob6nacte ompeneneHuss ¥ o0MacTb 3HaYeHW oOpaTHOM ¢yHkuuu. [padux
oOpatHoil pyHKINH.

Ilpogpeccuonanvno-opuenmuposannoe cooepycanue: YTeHue CBOWCTB
¢ynkumit mo rpaduxam. [Ipumepbl (QYHKIMOHATBHBIX 3aBHCUMOCTEH B
peanbHBIX MpoLeccax U SBICHUSAX B MPO(ECCHOHAIBHOM NEsTENbHOCTH (IpU
POrPaMMUPOBAHMH U ONIPEIEIICHUU T€OMETPUUECKOr0 MecTa TOUeK 00J1acTH)

B TOM 4nciie mpakTU4YeCKUX 3aHATHI

[paktuueckoe 3ansitrie Ne6. MccnenoBanne QyHkimii. CBOWCTBa JHHEHHOM,
KBaJIpAaTHYHOU, KyCOYHO-TUHEHHOI U JPOOHO-TMHEWHON QyHKINH

[IpakTiaeckoe 3anstue Ne7. [loctpoenne u uteHne rpaduKoB PYHKINN

OK 01

[1P64, T1PGS, Ipys8,
JIP23, JIP26, MP17
30 01.05;

T1P64, T1P65, TIpys,
JIP23 , JIP26, MP17
Vo0 01.02; Vo 01.03

Tema 1.3 Kophu,
CTETICHH U
sorapuQmal

JlupakTHdyecKkue eAMHUIIB, COACpKaHNe

36

Kopuu u crenenn. KopHu HaTypainbHOW CTENEHM W3 YHCIa U UX CBOWCTBA.
CreneHu C paqMOHAIBHBIMM IIOKa3aTeNsIMHM, HX cBoiictBa. CremeHn c
NeHCTBUTEIbHBIMU TOKa3aTensiMu. CBOMCTBAa CTENEHH C JCHCTBUTEIBHBIM
nokasarenieM. Jlorapudm. Jlorapudm uwncia. OcHOBHOE JorapuphyMu4ecKoe
TOXAECTBO. JlecsiTHuHbIe M HaTypanbHble Jorapudmel. [IpaBuna aedcTBuil ¢
norapupmamu. Ilepexom k HOBoMy ocHoBaHHMIO. llpeoOpazoBanue
are0panvecKux BBIpKEHHH. [IpeobpazoBanue palroHaNbHBIX,
WUppalMOHANBHBIX, CTEMEHHBIX, IOKa3aTeNIbHBIX W  JIOTapu()MUUECKUX
BolpakeHni. IlokasarenbHas u norapudmuueckas ¢yHkuun. OnpeneneHus
¢dbyakmuit, wx cBodctBa wu rpaduku. [IpeoOpazoBanust TpaduUKOB.
[TapannensHbIl MEPEHOC, CUMMETPUA OTHOCHUTENIIBHO OCEH KOOpJWHAT, M
CUMMETpUSI OTHOCHUTENIPHO Hadaja KOOPAUHAT, CUMMETPUS OTHOCHUTEJIBHO
NpSAMOM, pacTshKeHHEe M CKaTHe BIONb ocel koopauHat. [lokasarenbHbie n
norapupmudeckue ypaBHeHUs. OCHOBHBIC IPHUEMBI UX pelIeHUs (pa3ioxKeHue
Ha MHOKUTEJM, BBEJIECHHE HOBBIX HEHU3BECTHBIX, I1OJICTAHOBKA, IpaduuecKui
Metoxn). IlokazarenbHele W Jorapudmuieckue HepaBeHCTBa. (OCHOBHBIC
MPUEMBI X pEIICHHS.

16

B TOM 4nciie mpakTUYEeCKUX 3aHATHI

20

[IpakTnueckoe 3anstue Ne§. Pemenne nppaioHaJIbHBIX YpaBHEHUI

OK 01

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

I1P62, I1P63,ITPGS,




[Ipaktnueckoe 3ansite Ne9. IIpeoOpa3oBaHMs BBIpRKEHHH, COAEPIKAIIHMX 2 [1Py6, I1Py7,

CTENEHU U PaUKaIbl [1Py8, JIP23, JIP26,

IIpaktnueckoe 3anarue Nel(. Penienue nokasaTenbHbIX YPAaBHEHUI 2 MP8 ’1\1/{/1;}} ?% MP13,

[IpaxTnueckoe 3anstue Nell. Perenne nokasareabHbIX HEPABEHCTB 2 Y0 01.02; Yo 01.03

[IpakTiueckoe 3ansTre Nel2. Pemenume moka3aTenbHBIX YpaBHEHUH W 2

HEPABEHCTB

[Ipaktuueckoe 3amartue Nel3. Haxoknenwe 3HaueHHWd Jorapudma Imo 2

IIPOM3BOJBHOMY OCHOBaHHIO. [lepexox OT OXHOrO OCHOBaHMA K IPYroMy.

Boluucnenne u  cpaBHeHme — jorapudmoB.  JlorapupmmpoBaHme —H

MMOTEHLIMPOBAaHUE BBIPAKEHHI

[Ipaktiueckoe 3amatue Nel4. Iloctpoenme rpadukoB IorapuPMUIECKUX 2

GhyHKIHIA

[IpakTiaeckoe 3anstue NelS. Perenne morapudMudecKux ypaBHEHHH 2

[paktuueckoe 3ausiTue Nel6. Pemenne norapuMuuecKix HEpaBeHCTB 2

[Ipaktuueckoe 3anstue Nel7. Pemenue norapudmMuueckux ypaBHEHHH H 2

HEPaBEHCTB
Pa3nen 2 OcHOBBI TPUTOHOMETPHH 30
Tema 2.1 OcHOBHEIE JupakTuueckue eIMHUILIBI, COAEp>KaHUE 18
MIOHSTUS OcHoBHble noHATHs. Pagnannas mepa yria. Bpamarensnoe nemxenne. Cunyc, 8 OK 01 [1P65, I1Py6, I1Py8S,
TPUTOHOMETPUHU. KOCHHYC, TaHT€HC M KOTaHTeHC uuncia. OCHOBHBIE TPUTOHOMETPHUUECKHE JIP23, JIP26, MPS ,
IIpeobpazoBanus toxxnaectBa. @opmyinsl npuBeneHus. Dopmynsl  crnoxeHus. Dopmynsl MP10, MP13, MP17
TPUTOHOMETPUYECKUX | yaBoeHus. Dopmynsl moioBHHHOTO yria. l[IpeoOpa3oBaHusi mpocTEHIINX 30 01.05;
BBIpaKCHUH TPUTOHOMETPUIECKUX BBIPAKEHHI. [IpeobpazoBanue CYMMBI

TPUTOHOMETPHUYECKUX (YHKIMH B MPOM3BEACHHE M MPOU3BEACHUS B CyMMY.

BrlpaxkeHue TpUrOHOMETPUYECKHMX (YHKIMNA 4Yepe3 TaHI€HC ITOJIOBHHHOTO

aprymenra. Tpuronomerpuyeckue QyHKiuu. CBOHCTBa M TpaQuKH CHHYCA,

KOCHHYyca, TaHTeHca H  KOTaHreHca. [IpeoOpazoBaHusi  rpaduKoB.

[TapannenpHbIN IEPEHOC, PACTSHKEHUE U CKATHE BAOJIb OCEN KOOPAMHAT.

B ToMm uncne npakTH4ecKux 3aHsATHH 10

[Ipaxtrueckoe 3amstre Ne 18. Paguannsiit MeTo H3MEPEHHS YTJIOB BPAIICHUS 2 [1P65, ITPy6, I1Py8,

U CBSI3p C TpamycHOW Mepoi. HaxokmeHne 3HAYCHHM TPHUTOHOMETPHUYIECKUX JIP23, JIP26, MP8

¢byHKUMH ,MP10, MP13, MP17

2 ¥001.02; Yo 01.03

[Ipaktnueckoe 3amstue Ne 19. IIpeoOpazoBaHHs TPUTOHOMETPHUECKUX
BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECCTBA




[Ipaxktnueckoe 3amstue Ne 20. IIpeoOpazoBaHHS TPHUTOHOMETPHUIECKUX
BbIpa)KeHU. DOPMYIIBI CIIOKEHUS, YABOCHUS. DOpMyJIbl IpUBEACHUS

[Ipaktuueckoe 3amsatue Ne 21. TIIpeoOpa3oBaHHsi TPUTOHOMETPUUECKUX 2
BeIpakeHnid. [IpeoOpa3oBaHne CyMMBI TPUTOHOMETPHYECKHMX (YHKIHHA B
mpou3BeleHne, MpeoOpa3oBaHHE  NPOM3BEIACHUS  TPUTOHOMETPHUYECKHX
(GyHKUUH B CyMMY
[IpakTiueckoe 3ansatue Ne 22. IloctpoeHue rpaduKOB TPUTOHOMETPHYECKUX 2
(YHKLUH ¢ UCTIONB30BAHUEM [€OMETPHUYECKHX MPEeoOpa3oBaHui
Tema 2.2 | AnpgakTU4eCKUe eIUHULIBI, COACpKAHUE 12
Tpuronomerpudeckue | TpuUroHOMeTpHUYECKHE YpaBHEHUS u HEPaBEHCTBA. IIpocreiimue 6 OK 01 I1P63, I1Py7, I1PyS,
YpaBHEHUSA U | TPUTOHOMETPUUYECKHE  ypaBHEHMs.  TPUTOHOMETPUYECKHE  YpPABHEHHS. JIP23, JIP26, MP8
HEpPaBEHCTBA OCHOBHBIC TPHUEMBI UX peEIIeHHs (Pa3oKCHWEe Ha MHOXXHUTENH, BBEICHHE ,MP10, MP13, MP17
HOBBIX HEW3BECTHBIX). llpocreiinmie TpUTOHOMETpUYECKHE HEpPaBEHCTBA. 30 01.05
OOpatHble  TpUroHoMeTpuuyeckue (GyHKOMH. APKCHHYC, apKKOCHHYC,
apKTaHI'eHC.
B TOM 4yncile mpakTUYeCKUX 3aHsITHI 6
[Ipaktuueckoe 3anarue Ne23. IIpocTeiilirie TPUrOHOMETPUUYECKUE YPABHEHUS 2 [1P63, I1Py7, I1Py8,
Y HEpaBEHCTBA JIP23, JIP26, MP8
[IpaxTnueckoe 3anstue No24. TpuroHoMeTpruecKrue ypaBHEHUS U METOJIbI UX 2 ,MP10, MP13, MP17
peuieHus ¥001.02; Yo 01.03
[IpakTnueckoe 3ansatue Ne25. TpUroHOMETpUUYECKUE YPaBHEHUS 2
Paznen 3 Hauasna MaTeMaTH4eCKOro aHAIN3A 64
Tema 3.1 JlunakTuyecKue eIMHUIIbI, COJIePIKaHue 36
IIpousBoanas ITocnemoBarenbHocTH.  CrmocoObl  3afaHUs W CBOWCTBA  YHMCIIOBBIX 20 OK 01 [1P64, I1P614, I1PyS8,
dbyHKIIUYN U e€ [OCJIEI0BATENbHOCTEN. ITonsarue 0 npenene OCJIeA0BAaTECILHOCTH. I1Py9, ITPy10;
MIPUMEHEHUE CymecTBoBaHHE TIpeniena MOHOTOHHOM OrpaHHYE€HHOW ITOCIIEAOBAaTENbHOCTH. [1Py18, ITPy19

CymmupoBaHue MOCIIE0BATEIbHOCTEN. Bbeckoneuno yObIBatoIas
reoMeTpuyeckas mnporpeccuss M ee cymma. IlpomsBomnad. Ilonsatme o
MPOM3BOJHON (QYHKIMM, €€ TEOMETPHUECKHA U (U3UYECKUH CMBICIH.
VYpaBHeHHe KacaTenbHOH K Trpaduky OQyHKuH. [IpOW3BOJHBIE CYMMBEI,
Pa3HOCTH, POU3BEACHHUS, YacTHOrO. [IpON3BOIHEIE OCHOBHBIX 3JIEMEHTapHBIX
¢ynkumii. [lpuMeHeHHe TPOM3BOAHOW K HCCIECAOBAaHMIO (QYHKOMHA U
noctpoeHnio rpadukoB. [IponsBogubie oOpaTHONH (GYHKIMM W KOMITO3HLIUH
¢yakmuit.  [IpuMepsl  WCHONB30BaHHS TMPOM3BOTHOW I HAXOXKIEHUS
HaWIY4ILIETo peleHust B NpodeccHoHanbHBIX 3aJadax. Bropas mpousBogHas,
ee TEeOMETpPHUECKUH U Qu3uueckuid cMmbicia. HaxokaeHue CKOpocTH st
rporiecca, 3aIaHHOTO (GOPMYIION U TpadhUKOM.

JIP26, MP8 ,MP10,
MP12, MP17, MP 18
30 01.05;




Ilpogpeccuonanvno-opuenmuposannoe codeprycanue IloHATHE YUCITOBOU
MOCJIE/IOBATEILHOCTH, CIIOCOOBI €€ 3ajJaHus, BBIYMCICHHE €€ UICHOB IPH
pelleHUH 3a/1a4 Ha IUKJIBI MTOCIIeI0BATEBHOCTEH

B ToM uncne npakTH4ecKux 3aHsATHH 16

[MpakTuueckoe 3ansaTue Ne26. UucnmoBasl MOCIIECNOBATENBHOCTh, CIIOCOOBI €€ 2 [1P64, I1P614, I1PyS8,

3a/1aHus, BBIYUCIICHUS YJICHOB [IOCJIEI0BATENBHOCTH. IIpenen I1Py9, ITPy10;

nocieoBaTeNlbHOCTH. Haxoxaenne npeaenoB QyHKIui IIPyl18, I1Py19

[IpaxTnueckoe 3anstue Ne27. HaxoxxaeHre MPOU3BOAHBIX MO OMPEACICHUIO 2 JIP26, MP8 ,MP10,
MP12, MP17, MP 18

[Ipaktuueckoe 3amsatue Ne28. IlpaBuna u Qopmynsl auddepeHmrpoBanus, 2 Vo0 01.02; Yo 01.03

TabJIMIIA TPOU3BOAHBIX YJIEeMEHTAPHBIX QYHKIHH

[IpakTiueckoe 3anstre No29. Berancienne npou3BOIHBIX CIOKHBIX (YHKIIUN 2

[IpaxTnueckoe 3anstue Ne30. 'eomeTpuueckne NpuiIoKeHUs TPOU3BOAHOM 2

[paktuueckoe 3ansTre Ne31. O0mas cxema uccieaoBaHus GyHKIUH 2

[IpakTuueckoe 3ansatue Ne32. HccnemoBanue (YHKIHMH C  ITOMOIIBIO 2

MPOM3BOJHOM U TIOCTPOCHHUE IpaIKOB

[IpakTiueckoe 3amsTie Ne33. HaxoxkmeHune HamOONBINET0O W HAWUMEHBIIETO 2

3HAYEHUS U IKCTPeMaJbHBIX 3HaueHNH QpyHkuu. HaxoxxaeHne onTuMaibHOro

pe3ysbTaTa B 337a4ax npoeCCHOHATBHON HAMPAaBICHHOCTH

Tema 3.2 Unterpan u | JIumakTuaeckue eIUHUIIBI, CONECPKaHNE 28 OK 01
€ro IpUMEHEHHE [lepBooOpasHast u unHTerpain. llpumeHeHHe ompeAesIeHHOr0 HHTErpana Jyis 14 [1P64, 11P614,

HaxOXIEHUS IUIOIIAAN KpHUBOJIMHEWHOW Tpaneunn. Popmyna HeroToHa- [1Py10; ITPy18,

Jletionuna. [IpuMepbl TpUMeHEHHs MHTErpaia B 3a/adax npo)eCCHOHATBHON [1Py19

HaMnpaBJI€HHOCTH JIP26, MP8 ,MP10,
MP12, MP17, MP 18

30 01.05;

B TOM 4nciie IpaKTUYECKUX 3aHITHI 14

IIpakTuueckoe 3anstue Ne34. Hurerpan u mnepBooOpasHas. Haxoknenue 2 [1P64, I1P614,

HEOMNpPEAETICHHBIX HHTETPAJIOB MTPY MOMOIIY CBOMCTB HHTETPaJIOB [1Py10; ITPy18,

[IpakTnueckoe 3anstue Ne35. IHTerprpoBaHne METOIOM 3aMEHBI IEPEMEHHON 2 [1Py19

[IpakTnueckoe 3anstue Ne36. IHTerpupoBanne pa3nuyHbIMA METOJaMHU 2 JIP26, MP8 ,MP10,
MP12, MP17, MP 18

[Ipaxtnueckoe 3anarue Ne37. Teopema Hprorona-JleiiOauma. Brramcienwue 2 Y0 01.02; Yo 01.03

OIpPEETICHHBIX HHTErPAJIOB

[Ipaktnueckoe 3anarue Ne38. BrluncieHHe ONpeneIeHHbIX HWHTErPajioB 2

METOJIOM 3aMEHbI IEPEMEHHON

[IpakTuueckoe 3anstue Ne39. Berancnenue miomaaen Gpuryp u 00beMoB Tel 2




HpaKTI/I‘-ICCKOG 3ansaTue No4(. dusuueckue MMPUITIOKCHUSA UHTCIPAJIOB

Pasznen 4 'eomeTpusi

54

Tema 4.1
Koopaunatst u
BEKTOPBI

I[I/II[aKTI/I‘-ICCKI/IC CANMHUIIBI, COACPIKAHUC

oo

[IpsamoyronbHas (gekapToBa) cUCTeMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyina
paccTosIHUS MEXIy OIBYMS TOUKaMHU. Y paBHEHUs c(hepbl, IVIOCKOCTH U MPSMOH.
BexTtopsl. Mogynp BekTopa. PaBeHCTBO BekTOpoB. Clo)K€HHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uciIo. Pa3noxkeHue BEKTOpa 110 HANIPABICHUSIM. YOI
Mexay AByMs Bekropamu. Ilpoekius Bekropa Ha ochk. KoopauHatTel BekTOpa.
CkassipHOE IpOU3BEICHHUE BEKTOPOB. VcIonb30BaHHEe KOOPAMHAT U BEKTOPOB
IIPY PEHICHUH MaTeMaTHYECKUX M IPUKIAJHbIX 33124

Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
[lonsTHE BEKTOPOB, yria MEXIy HHMHM, OIEpaludd Haja BEKTOpPaMH IpH
peLICHUH JIMHEHHBIX 3aa4 B IPOrpaMMHUPOBaHUU

B TOM 4ncile IpaKTUYECKUX 3aHSITHI

[Ipaxtuueckoe 3anstue Ne 41. Bexktopsl. [eiicTBusa ¢ Bektopamu. JlekapToBa
CUCTEeMa KOOPAHMHAT B MPOCTPAHCTBE. PaccTosHIE MEX Ty TOUKAMH

[Ipaktuueckoe 3anarue Ne 42. JlekapToBa cUCTeMa KOOPJAUHAT HA IJIOCKOCTH.
YpaBHeHUs NPsAMOM, OKPYXKHOCTHU. Penienue 3ajay Ha pacioyioKeHUe MPSMbIX
Ha TIOCKOCTH

OK 01

[1P613, [TPy17, MP10
30 01.05;

I1P613, ITPy17, MP10
Y0 01.02; Y0 01.03

Tema 4.2 Ipsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE

JunakTruaeckue eTUHHIIB, COIepIKaHue

20

B3anmHOe pacrnonoxeHue ABYX MNpsMBIX B NpocTpaHcTBe. [lapaniensHocTh
npsaMoid u miockocTu. IlapamensHocTh MmIockoctel. IlepneHAnKyIsspHOCTh
IPSIMOM U IIJIOCKOCTH.

[lepneHaukynsdp ¥ HakJIOHHAs. YTON MEXAy MpsIMOM M  IJIOCKOCTBIO.
JIByrpaHHBIii yroJ.

Yrom wMexay IUIOCKOCTSAMH. IlepneHIuKyNIsIpHOCTh JBYX IIOCKOCTEH.
I'eomerpuyeckne mnpeoOpa3zoBaHUsl NMPOCTPAHCTBA: MHapaUICIbHBIA NEPeHOC,
CUMMETpPHUSl OTHOCUTENBHO TIIOCKOCTH. IlapannensHoe NpOEKTHpOBaHMUE.
[Tnomane opToroHambHON mpoeknuu. M300pakeHHe TPOCTPAHCTBEHHBIX

duryp.

10

B ToM uncie MPAKTHICCKUX 3aHITUH

10

[Ipaktnueckoe 3ansTue Ne43. PemeHue 3agad Ha MapauIedbHOCTh MPSIMOM U
IJIOCKOCTH

[Ipaktuueckoe 3ansitue No 44. PemieHue 3amady Ha NEPHEHAUKYISIPHOCTH
MPSIMOI U IJIOCKOCTH

[IpakTiueckoe 3ansaTue Ne 45. Pemenne 3aa4 Ha IPUMEHEHHE TEOPEM O TPEX

OK 01

I1P61, I1P6Y, 11P612,
ITPyl1, ITPy14,
[TPyl15, JIP26, MPS,
MP10;

30 01.05;

I1P61, I1P69, 11P612,
ITPyl1, ITPy14,
[1Py15, JIP26, MP8,
MP10,
¥001.02; Yo 01.03




NEPNCHAUKYJISIpAX

[Ipaxtrueckoe 3ansaTre Ne 46. Pemrenne 3amad Ha mapayuieIbHOCTD INIOCKOCTEH 2
[IpaxTnueckoe 3anstue Ne 47. Pemienue 3a1a4 Ha ABYTpaHHbIE YTJIbI 2
Tema 4.3 | lnakTHUECKUE EUHUIIBI, COJICpIKaHUe 26 OK 01
Mpuororpannuku ¥ | Bepmunsl, peOpa, rpaHd MHOTOrpaHHUKa. Pa3BepTka. MHOTOrpaHHBIC YTIIBL. 8 I1P610, ITP611,
KpyTJble Tena Breimykiieie MmHOTOrpanHuku. Teopema Ditnepa. [Ipusma. [Ipsmas n HakmoHHAs I1P612, I1P614,
mpusma. llpaBunpHas mnpusma. Ilapammenenmmen. Ky6. Ilupamumpa. [1Py14, ITPy15,
[IpaBunbHas nupamuaa. YceueHHas nupamunaa. Tetpasap. Cummerpuu B KyOe, [1Py16, I1Py19,
B Mapajenenuieae, B npusme u nupamuae. CedeHuss KyOa, NPUBMBI U JIP26, MP§, MP10,
mupamuasl. llpencraBneHre o NpaBWIIBHBIX MHOTOTpaHHHKAX (TeTpadgpe, MP17, MP18
KyOe, okTa’upe, mofekasape M ukocadape). LlmnwHap u koHyc. YcedeHHBINH 30 01.05;
koHyc. OcHOBaHUe, BBICOTa, OOKOBas MOBEPXHOCTh, 0Opa3ylomias, pa3BepTKa.
OceBble ceueHHUs] U CeueHHMs, mapajuienbHele ocHoBaHMio. Illap u cdepa, ux
ceuenus. KacarenpHas 1iockocTh K cdepe. OObeM U €ro HM3MEpeHHs.
Wnterpanshas gopmyna oobema. @opmyinel o0bema Kyba, MPSIMOYTOIBHOTO
napajuenenuresna, Npu3Mbl, HuinHApa. Dopmynbl o0beMa NUpaMHUIB U
KoHyca. POopMyJIbl IUIOMAAN MOBEPXHOCTEH LMIMHApPA U KOHyca. DopMyIibl
oObema mmiapa u rwionianu cdepol. [lomoOue Ten. OTHOLICHHS IUIOMIANCH
MMOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEJ
B ToM uncne npakTudeckux 3aHATHH 18
[Ipaxtuueckoe 3anatue Ne48. Pemenne 3a1a4u Ha mapauieNienumea u Kyo 2 [1P610, ITP611,
[Tpaxtuueckoe 3anatue Ne 49. Penenne 3a1a4u Ha pU3My 2 [1P612, IIP614,
[1Py14, IIPy15,
ITpakTryeckoe 3anarue Ne 50. Pemenne 3a1a4 Ha nupaMuy 2 [1Py16, IIPy19,
[Mpaktrueckoe 3anstve Ne 51. Pelnenue 3amau Ha BBIYHCIEHHE OOBEMOB M 2 JIP26, MP§, MP10,
MOBEPXHOCTEH MHOTOTPaHHUKOB MP17, MP18
I[Mpaktrueckoe 3auaTue Ne 52. Penrenue 3a1a4 Ha HMJIAHAD 2 ¥001.02; Yo 01.03
[IpakTiuaeckoe 3anstue Ne53. Pemenne 3a1a4d Ha KOHYC
[IpakTuueckoe 3anstue Ne 54. Pemenue 3amaq Ha map u chepy
[IpakTuueckoe 3anstTe Ne 55, Pemienue 3amady  Ha  KOMOHHAIMU
TE€OMETPHUYECKUX Tell
[IpakTnueckoe 3anstme Ne 56. Pemenwe 3amady  Ha  KOMOWHAIMA 2
T€OMETPUYECKUX Tell
Pa3nen 5 Kom0nHaTopuka, CTAaTHCTHKA M T€OPUS BePOSITHOCTEH 10
Tema 5.1 DireMeHTHI | JlnpakTHdaecKue eIMHMIIB, COACpKaHne 4 OK 01 11P68, I1Py4




KOMOWHATOPUKH B OCHOBHBIC TIOHATUSI KOMOMHATOPUKHU. 3aJ1a4M HA TOJCUYET YHCia Pa3MEIICHHIA, 2 MP13, MP17
WH(pOpPMATHKE U MepecTaHOBOK, coueTaHnd. Pemenue 3anad Ha nepebop BapuanToB. Dopmyna 30 01.05;
nmporpaMmMupoBaHun | 6mHOMa Hetorona. CBolicTBa OMHOMUHATBHBIX K03 duiimeHToB. TpeyrompHuk
ITackans
B TOM unclie npakTUYECKUX 3aHATUN 2
2 I1PGS, I1Py4
[paktuueckoe 3ansTHe No57. Pemenne KOMOMHATOPHBIX 3a1ad. Pa3mernenus, MP13, MP}i7
COUYETaHUS U NIEPECTAHOBKU ’
P V0 01.02; Yo 01.03;
Tema 5.2 Dnementsl | JlumakTuueckue eTUHUIBI, CONEpPIKaHUE 6
TEOpUHU CoObITHE, BEpOSTHOCTH COOBITHS, CIOXEHHE M yMHOXKEHHE BEPOSTHOCTEH. 4 OK 01 [1P67, 11P68, 1TPy12,
BEPOSITHOCTEN U [lonsTe o He3aBHUCHMOCTH COOBITHHA. JlMCKpeTHas ciydaiiHas BeMYMHA, [1Py13, I1Py18,
MaTEeMaTUYECKOU 3aKOH €€ pacupenenacHus. YUCIoBble XapaKTEPUCTUKU TUCKPETHOM CilydaiiHOU JIP26, MP13, MP17,
CTaTUCTUKH BennuuHbl. [loHsTHE O 3akoHe Oombmmx uwced. llpencraBieHne TaHHBIX 30 01.05;
(Tabnuupl, AuarpaMMel, TpaduKd), TeHepallbHas COBOKYITHOCTh, BEIOOpKa,
cpenHee apudmeTnueckoe, MeauaHa. I[loHATHE O 3agavyax MaTeMaTHYECKON
CTaTHCTHUKHU.
B ToM uncnie mpakTUYeCKUX 3aHATHI 2
[Ipaktuueckoe 3amstue No58. Kiaccuueckoe ompeneneHne BEpOSITHOCTH, 2 I1P67, I1P68, ITPy12,
CBOIWCTBa BEPOATHOCTEM, TEOpeMa O CyMMe€ BeposTHOCTEH. BeposTHoCTh B [TPy13, ITPy18,
3aJla4ax TEXHOJIOTHUECKOTO IMPpodus JIP26, MP13, MP17,
Y0 01.02; Yo 01.03
Pa3nen 6. OcHOBBI IMCKPETHOI MaTeMaTHKHU 6
Tema 6.1 OcHOBBI JMnakTryeckue eqUHHIBL, COEepPIKaHNe 2 OK 01 IIpy2, ITpy3, MP17,
TEOPUH MHOYKECTB MmuoxecTtBa. CriocoObl 3amaHusi MHOXKeCTB. Ormepanui Haj MHOXXECTBaMH. MP18, JIP26
HuarpammMer Bena 30 01.05;
B Tom uncne npakTHYecKux 3aHATHHA 2
[MpakTuueckoe 3anarue Ne 59. CriocoObI 3amaHust MHOXKeCTB. Onepanuu Ha 2 [Ipy2, MP17,
MHOKECTBaMH Y0 01.02; Yo 01.03
Tema 6.2 OcHOBBI JupakTudeckue eIMHUIIBI, COACPKaHNe 2 OK 01 [Ipy2, Ipy3, MP17,
Teopuu rpados Monstue rpada. CrnocoOwl 3amanus. Buasl rpados. Marpuia CMeKHOCTH. MP18, JIP26
Marpura HHIIACHTHOCTH. MapmipyT, UK, IyTh B Tpade 30 01.05;
IIpomexxyTouHas aTTecTanus 18

Bcero:

252




4. YCJIOBUA PEAJIN3AIIMA YYEBHOM U CIHUILIVHBI

4.1 MarepuaJibHO-TeXHHYeCKOe o0ecrneyeHue
JUia  peanu3anuMy OporpaMMbl  y4eOHOH IUCHUIUIMHBI MPEAYCMOTPEHBI CIIEIYIOLUE
CIICHUAJIbHBIC ITOMCIINCHHUA U OCHAILICHUC:

Tun 1 HauMeHoOBaHue
OcHaleHue cnennaabHOr0 MOMeIeHU s
CNEeNHAJTBHOT0 MOMelleHU sl

KaOMHET MaTeMaTUYeCKUX AUCLUIIINH PaGouee MecTo mpernogaBaTess: HOyTOyK, IPOSKTOP, 3KPaH,
paboune Mecta OOydaroNIMXCs, JOCKa ydeOHas, ydeOHas
MebOenb

[Tomerienune A1si CaMOCTOATEIbHOM [TepconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office,

paboThl 00YJAFOIIIHXCS BBIXOJIOM B IHTEpPHET U C IOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLMOHHO-00Pa30BaTEIbHYIO CPENY
YHUBEpPCUTETA

4.2 Y4yeOHO-MeTOoaU4Yeckoe M HHpOpManMOHHOEe o0ecnedyeHHe peaTU3alUH
NMPOrpaMmblI

OcHOBHBbIE HCTOYHUKH:

1. Anumos, III.A. Maremartuka: anreOpa 1 Hauajaa MaTeMaTHYECKOTO aHAIN3a, TEOMETPUS.
Anrebpa m Havajma maremaTuueckoro ananmm3a 10-11 kmaccel (0a30BbId M yriTyOJCHHBIH
ypoBeHb) : yueOHuk / lII.A. AnumoB, M.B. Tkauesa, H.E. ®enoposa [u nap.]. - 7-e uza. - Mocksa
: [Ipoceemenne, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT : HEMOCPEACTBEHHBIN

2. Aranacsan, JI.C. MaremaTtuka: anreOpa W Hayala MaTeMaTHYeCKOro aHalM3a,
reomerpust. ['eomerpus. 10-11 kmaccer (6a30BbId M yrayOneHHBIH ypoBeHb) : ydueOHuk / JI.C.
AranacsH, JI.C. Kucenesa, D.I'. [lo3nsk [u np.]. - 7-€ u31., IEpEeU3TaHHOE U JIONOJIHEHHOE -
MockBa : IlpocBemenme, 2022. - 287 c. - ISBN 978-5-09-099446-0. - Tekcr
HEINOCPEICTBEHHBIN

3. IOxHo, H.C. Maremaruka [DnekrponHslii pecypce]: yaeonuk / H.C. FOxHo. — MockBa
: UHOPA-M, 2022. — 204 c. — (Cpennee mnpogeccruoHanbHoe obpaszoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekct : onekrponnbiii. — URL:
https://znanium.com/read?id=379702 (mata oOpamenus: 20.04.2023). — Pexxum jpoctyna: 1o
TIOJTTTHICKE.

JlonoJHUTEIbHbIE HCTOYHHKH:

1. boromosnoB, H.B.Maremaruka. 3agaun ¢ pemeHussmMu B 2 4. Yacte 1 [DneKkTpoHHBIH
pecypc]:  ydueOHOe  mocobme  mns  cpemHero  mpodecCHOHAIBHOTO  oOpa3oBaHuUs/
H.B.boromonoB.— 2-e u3f., ucnp. u gon.— Mocksa: U3narenscto IOpaiit, 2022.— 439 c.—
(TIpodeccronansroe obpazosanue). — ISBN 978-5-534-09108-3. — Tekcr : a1eKTpoHHBIH. //
OopazoBarenbHas tuatgopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1 (nara oopamenus: 20.04.2023).

2. boromonos, H. B.Maremaruka. 3agaun ¢ pemenusMu B 2 4. Yactb 2 [DeKTpOHHBIN
pecypc]:  yueOHOe  mocobwe I cpenHero  Mnpod)eCcCHOHAIBHOTO  oOpa3oBaHUs/
H.B.boromoisioB.— 2-e u3n., ucnp. u pon.— Mocksa: M3natensctBo FOpaidt, 2022.— 320 c.—
(ITpodeccuonanproe obpasopanue).— ISBN 978-5-534-09135-9. — Tekct : anekTpoHHBIN. //
OopazoBarenbHas tatgopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/l (nata oopamenus: 20.04.2023).

3. Jlucuukun, B.T. Maremartuka B 3amauax c pemenusmu / B.T. Jlucuukun, W.JL
Conoseiiunk. — 10-e u3a., crep. — Cankrt-IlerepOypr : Jlans, 2023. — 464 ¢. — ISBN 978-5-
507-46662-7. — Texct : snextponnblii — URL: DbC Jlanp (lanbook.com) (mata oOparueHus:
20.04.2023). — PexxumM A0CTYyIA: 1O MOAIMHKCKE.
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https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1
https://e.lanbook.com/book/314798

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

HNuTepHeT-pecypcenl:

1. Ypokwu, TecThl ¥ Ipe3eHTanuu 1no Mmaremaruke: [caiit]. - URL: http://urokimatematiki.ru/
(mara obpamenus: 20.04.2023). — TeKCT: 3JIeKTPOHHBIH.

2. [lpesenTanmu 1mo  MateMaTtwke, anreOpe wu reomerpuu: [caiit]. - URL:
http://mirmatematiki.ru mara ooparuenus: 20.04.2023). — TeKCT: 371€KTPOHHBIA.

3. Mup wmaremarnueckux ypaBHeHuit: [caiit]. - URL: http://eqworld.ipmnet.ru (mara
obpamenust: 20.04.2023). — TekcT: 3JeKTPOHHBIH.

4. UHTepHeT-poeKT «3amaum» Ui y4yuTesned u mpenojasareneit: [cait]. - URL:
www.problems.ru (mara oopaienus: 20.04.2023). — TeKcT: 37€KTPOHHBIM.

5. Maremaruka B OMOIIb IIKOJIBHUKY U CTYJCHTY (TECThI 110 MaTeMaTHke online): [caiT].
- URL: www.mathtest.ru (mata ooparienus: 20.04.2023). — TekcT: 3J1€KTPOHHBIN.

6. YueOHO-KOHCYJbTAIMOHHBI mopTan «Martemaruka B Iukosiey»: [caiit]. - URL:
http://school.msu.ru (nara oopammenus: 20.04.2023). — TeKCT: 37CKTPOHHBIH.
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5 KOHTPOJIb M OLIEHKA PE3VJILTATOB OCBOEHHWS YUYEBHOW
TACIATITAHBI

KonTposms u

OICHKAa

pE3yJIbTaToOB

OCBOCHU

JTUCITUTLINHEBI

OCYIICCTBJIACTCSA

MpernoaaBaTCJICM B IMTPOHECCCC TCKYILICTO KOHTPOJIA U HpOMe)KyTOQHOfI aTTeCTalluu.

5.1 Tekymuii KOHTPOJIb

Kontponupyensie Kontponupyemsie | HaumenoBanue Kpurepui onexkn
pa3zzesnbl (TeMBbI)
Ne yaeGHOM pe3ynbTaThl OLIEHOYHOI'0
e — (yMeHus1, 3HaHUS) CpeacTBa
1 | Beeaenue Tpy5 Tecm Kputepumn onieHku Tecra
2 Yo 01.02; Yo 01.03 «OTJIHYHO»- TPABUIIBHO
30 01.05; BoinoaHensl 90-100%
IP62, ITP63, I1PG6 3a/1aHMi.
I1P64, I1PGS, «Xopouo»- TpaBUILHO
Pa3nen 1 Anredpa Hpys, Tecm BhIToIHEHB! 80-89%
IPy6, IPy7, 3aJaHui
TIPyS, TTPy11 JLATTHH.
JIP23, JIP26, «Y 10BJICTBOPHUTEIbHO»-
MP8, MPIO, MP13, IIPaBHUJIbHO BBITTOJIHCHBI
MP17 60-79 % 3ananuii.
3 «HeynoBneTBOpUTEIBHON-
IPaBUJIBHO BBINOJIHEHBI
MeHee 60% 3agaHuid.
3P652’H I'II)P(;31,_III;IP1616 llpakxmuueckoe
Tewma 1.1. PazButne Py MI}’I 10 YU5 | sanamue Kpurepnu OLEeHKH
IIOHATHUA O YHCIIC Vo0 01.02: Yo 01.03 (npakmuqecme NMPaKTHYEeCKHX "
<. 3a0amnue)
30 01.05; T KOHTPOJIBHBIX padoT
et Onenka "oTsiM4HO"
CTAaBUTCS, €CJIM 3aHsTHE
BBIIIOJIHEHA B TOJHOM
4 [1P64, T1P65, prg, Hpa}(muqec]{oe 00BéME ¢ coOJIIoJIeHuEM
Tema 1.2 ®ynkuum u | JIP23 , JIP26, MP17 | 3anamue HE0OX0AUMOM
rpaduku VY0 01.02; Yo 01.03 | (npakmuueckoe | MOCICAOBATCILHOCTH
30 01.05; 3a0anue) JICHCTBUIA; B OTBETE
Tecm MPaBUJIBHO W aKKypaTHO
5 T1P62, IIP63,TIP65, | IIpaxmuueckoe | BPITIOTHEHBI BCE 3alUCH U
HPY6, HPy7, 3aHIAMuUe BBIYUCJIICHUA.
CTEIeHH U MP8 .MP10, MP13, | 5/541ue) CTaBHTCS, eciau
sorapu@msl MP17 Konumponvhas | BPIIOIHEHBI TpeOoBaHUS K
Y0 01.02; Yo 01.03 paboma omerke "oTTHUHO", HO
30 01.05; JOMYLIEHBI 2-3 HeloYeTa.
Ouenka
6 3001.03;30 0202 | Konmpoasnan | w08
Y0 01.01; Y0 02.03 | pagoma YA P
TIP63, TIPGS, CTAaBUTCS, €CJIM 3aHATUE
Pazgen 2 OcHoBBI TPy6, MPy7, TIPyS, BBIIIOJHEHA HE
TPUTOHOMETPHH JIP23, JIP26, MOJIHOCTBIO, HO  00BEM
MPS8 ,MP10, MP13, BBITTOJTHEHHOU 4acTH
MP17 TakOB, YTO  TO3BOJISET
MOIYYUTh MpaBUIIbHbIE
7 | Tema 2.1 OcHOBHBIE 1IPGS, TIPy6, IIPy8, | IIpaxmuueckoe | pe3ynbTaTbl M BHIBOIBI, B
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MTOHSATHS JIP23, JIP26, MP8 | zauamue
TPUTOHOMETPHH. ,1;,/[1’ })(;,é\gpslll(l)\/lﬂ(’)l; (npakmuueckoe
[IpeoOpazoBanus R 0' : 3a0anue)
30 01.05; Teem
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I
8 | Tema2.2 I1P63, ITPy7, ITPy8, | [Ipakxmuueckoe
TpuronomeTpuveckue JIP23, JIP26, MP8 | sansamue
Y0 01.02; Yo 01.03 sadanue)
HEPABEHCTBA 30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
P64, TIPG14,
Pa3nea 3 Hauaana I1Py8, I1Py9,
ITPy10; ITPy18,
MaTeMaTHYECKOro I1Py19
aHaJM3a JIP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, 1IP614, IIPy8, | [Ipakmuueckoe
Tesa 3.1 1IPy9, ITPy10; 3anamue
] [1Py18, IPy19 (npaxmuueckoe
ngHSBOHHa}I MPS§ BJ/IIII’)IZ(?’MPIZ sadarue)
YHKITUH U €€ ) s | K
- MP13, MP17, MP18 ;gfnf;”b”a’z
V001.02; Yo01.03 |7
30 01.05;
11 [1P64, ITPG614, Ilpakxmuueckoe
[TPy10; ITPy18, 3ansamue
[1Py19 (npakmuueckoe
Tewma 3.2. UnTerpan u s 1\J/[I§12(?’Mp12 3adanue)
€ro MpUMEHEHHE ) ) s | K
MP13, MP17, MP18 ;g;’:’fgﬂb”aﬂ
V001.02; V0 01.03 | P
30 01.05;
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
P61, I1Po69,
P10, [IP611,
IP612,
MP613,I1P614,
Pa3nen 4 I'eomerpus ITPy1,I1Py14,
I1Py15, I1Py16,
11Py17,I1Py18,
TPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21

X0Jie TIPOBEACHUS pabOTHI
ObUIN JTOMYIIEHBI OIIUOKH.
Ouenka
""Hey10BJIETBOPUTEIbHO"
CTaBUTCS, €CIM 3aHATHE
BBITIOJIHEHA HE TTOJIHOCTHIO
Wi 00bEM BBIIOJIHEHHON
4acTH paboThI HE
HI03BOJISIET crenarb
NPaBUIBHBIX BBIBOJIOB.
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13 Tema 4.1 I1P613, ITPy17, IIpakmuueckoe

Koopaunatel u MPLO Janamue
pA ¥001.02; Yo 01.03 | (upaxmuueckoe
BEKTOPEI 30 01.05; sadanue)

14 IIP61, ITP69, ITPO12, | [Ipakmuueckoe
Tema 4.2 IpsMbie u I1Pyl, ITPyl4, 3anamue
TOCKOCTH B [Py15, JIP26, MP8, | paxmuueckoe

MP10, MP21 sadanue)
MIPOCTPAHCTBE .
pocTp Y0 01.02; Yo 01.03 Konmponvnas
30 01.05;
paboma
15 I1P610, ITPO11, Ilpakxmuuecxoe
I1P612, I1P614, 3auamue
Tema 4.3 giyig’ gﬁyg’ (npaxmuueckoe
y1o, 1ry 7, 3a0anue
MHOrorpaHHuKy u JIP26, MP8, MP10, | . 0" Oil .
KpYTJible Tena MP17, MPI8 P
V001.02; Yo 01.03 |P400ma
30 01.05;
16 | Pasgen 5 Yo 01.02; Yo 01.03 | Tecm
KoméunaTopuka, 30 01.05;
I1P67, IIP6S,
CTATHCTHKA U TPy4, TTPy12,
Teopusi Py13, [IPy18,
BEPOSITHOCTEN JIP26,
MP13, MP17

17 [1P68, [1Py4 lIpakxmuueckoe
Tema 5.1 DnemeHTHI MP13, MP17 3anamue
KOMOMHATOPUKU Y001.02, Y0 0103 | (npaxmuueckoe

30 0_1'055 3a0anue)

18 TeMa 52 3H€M€HTLI HP67, HP68, HPy12, HpaKmulteCKoe

TEOPUH BEPOATHOCTEN [TPy13, TIPy18, sanAmue

. JIP26, MP13, MP17, (npakmuueckoe
1 MaTEMaTUu4€CKON Yo 01.02; Vo 01.03 3a()aHue)
CTATUCTHUKU 30 01.05;

19 Y0 01.02; Yo 01.03 | Tecm

Pa3nen 6. OcHOBBI 30 01.05;
THCKPETHOMH Ipy2, lIpy3,
MaTeMaTHKH JIP26

MP17, MP18,

20 IIpy2, Ilpy3, MP17, | Ilpaxmuueckoe
Tema 6.1 OcHOBBI MP13, JIP26 3anamue
TEOPUU MHOXKECTB ¥001.02; Yo 91 031 (npaxmuuecroe

30 01.05; sadanue)

21 [py2, [Ipy3, MP17, | Tecm
Tema 6.2 OcHOBEBI MP18, JIP26
TEOpUH rpa(bOB Vo 0102, Vo0 01.03

30 01.05;
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5.2 [IpomMe:kyTOUHAs aTTeCTANMS

[IpomexyTounast aTTecTanus 0OydJaONMUXCS OCYIIECTBISICTCS MO 3aBEPIICHUU H3yUYCHHUS
JTUCIUATUTMHBL «MaTeMaTuka» U TI03BOJISIET ONPEIEIUTh KAYeCTBO U YPOBEHb €€ OCBOCHUSI.

dopma  MPOMEXKYTOYHOW  arrecra 1o mpeaMery — «MaremaTwkay -

QG epeHIIMPOBaHHBIN 3a4eT B 1 ceMecTpe U 9K3aMEH BO 2 ceMecTpe.

OuneHoYHBIE CPeICTBA

PesyiabTaThl 00yyeHus .
AJ1S IPOMEXKYTOYHOI aTTecTalliu

JuddepeHupoBaHHbIN 3a4eT

V0 01.02; Yo 01.03 Koumponvnas paboma
30 01.05; 1. Haiigure 061acTh onpeaencHus GyHKIHIA:
11P62, I1P63, I1P64, ITP6S, TTP66
[IPyS, T1Py6, ITPy7, IIPyS, —
JIP23, JIP26, MP8, MP10, MP13, MP17 Fx) = llﬁ
4~ +5x

2. Haiinute Hynu QyHKINU:

2x—8

flx) =

3. Pemmure uppanuonagbHOe ypaBHEHHE.

x2-3x

V3x+1++4x—3=1/5x+4

4. Beluucnure:

0,02775 — (gj_ +256%7% —371 4 5,50

5. PemuTe nokasarenbHOE YpaBHEHHE:
495+ — 7

6. Pemmre nmorapudmMudeckoe HEPaBEHCTBO:
lcrg;;[zx —-7)=-1

7. Ymupocrure:

cos2a + tg a sin 2a,

8. Pemmre TpUrOHOMETPHUECKOE ypaBHEHHUE:

3]

1 W
sin 2x = —

9. Pemmure nokasareisHOE HCPaBCHCTBO!
1 x—3 13 %
) =)
2 g

10. Pemmire  TpUTOHOMETpPHYECKOE  YpaBHEHHE:

3sin“x — 7sinx cosx + 2cos“x = 0,
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IK3aMeH

Y0 01.02; Yo 01.03
30 01.05;

[1P61, I1P64, I1P67, ITP6S, I1P69, ITP612,
[1P610, ITPO11, I1P612, ITP614
I1Py1, TIPy2, I1Py3, TIPy4, I1Py8, ITPy9,
[1Py10, [IPy15, ITPy14, ITPyl15, I1Py16,
[1Py17, ITPy18, I1Py19
JIP26,

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

Koumponvnas paboma

_ x?+2x-15
1. Beraucnuth npeaen GyHkmun lim ——
x—3 x2 -9

2. HaiiTu 3Ha4YeHHME MPOU3BOTHOMN B TOUKE Xo:

2.:::3—4-.:::2_1_ =1
ax-1 ' ¢ '

fix) =

3. Haiinute HanMeHbIIee 3HaYeHue (PyHKITUH

v=x3—x%—8x+4 maorpeske [1;7].

4. HaiiguTte npoMeXyTKH BO3pacTaHUs (GyHKIIHH:

1
_ 4
=—x"—1ix
¥ 5

5. Beruncnute HeonpeaeIeHHbIN HHTETpa:
1
(Ecosx + 2x — \E):ix

6. K mockoctu npoBeicHa HaklIoHHass MA u
neprnesaukynsap MO, paBHsii 15 cM. Yron mexny
HAKJIOHHOM 1 TI0cKocThi0 cocrasisier 30°. Haiimre
JUIMHBI HAKJIOHHOW U €€ MMPOEKIIHH.

7. Haiiti CkaJsipHOE POU3BE/ICHUE BEKTOPOB:
a=1(2 3 —-4). b=(1L -2 1)

8. BeruncnuTe miuomaab KpUBOJIMHEHHON Tpaneruu:

v=x3, y=0;, x=3

9. B ocHOBaHUU NPSAMON TPU3MBI JISKUT
TPEYTOJIbHUK O cTOpoHamu 39 cm, 17 cm u 28 cwm.
Beicora npusmel cocrasiisier 20 cm. Haiinure
IIOJIHYIO IOBEPXHOCTh U 00BEM NPU3MBI.

10. HaiiTy pOoU3BOHYIO CIIOKHOW ()YHKIIHU:

v=_/n sin:'

Kpurepum ouenku nudpepeHunpoBaHHOr0 3a4eTa U IK3aMeHa
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- «OTIHYHO» - TEOPETHUYECKOE COJIepKAHUE Kypca OCBOCHO TOJHOCTHIO, 03 MpoOelos,
yMeHHsI c(POPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIC MPOTpaMMON ydeOHBIC 3aJaHHUs BBITOJHCHBI,
Ka4eCTBO UX BBIIMOIHEHHS OIIEHEHO BBICOKO.

- «XOopoIIo» - TEOPETHYECKOE COJICPIKaHHWE Kypca OCBOCHO IOJHOCTBIO, 0e3 MpoOelioB,
HEKOTOpbIE yMEHHS C(HOPMHPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrPaMMOit
yueOHbIC 33JJaHUs BBITOJIHEHBI, HEKOTOPHIC BUJIBI 3aIaHUH BBITIOJTHEHBI C OITMOKAMH.

- «Y IOBIETBOPUTEIIEHO» - TEOPETUYECKOE COJEpKaHUE Kypca OCBOCHO YACTHUYHO, HO
poOeIIbl HE HOCST CYIIECTBEHHOI'O XapakTepa, HeOOXOIUMbIC YMEHHS pabdOThl ¢ OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OpMHpOBaHBI, OOJNBIIMHCTBO MPETYCMOTPEHHBIX IMPOTPAMMON
oOydeHHUsT y4eOHBIX 3aJaHHil BBIMOJIHEHO, HEKOTOPbIC M3 BBIMOJHCHHBIX 3aJlaHUN COJepIKaT
OIIINOKH.

- «HeynoBIeTBOPUTEILHO» - TEOPETHYECKOE COJCpXKaHHME Kypca HE OCBOCHO,
HE0OXOUMbIC YMEHHS HE C(POPMHUPOBAHBI, BBHITIOJHEHHBIC yUeOHbBIE 3aJaHHsI COepKAT TpyObIe
OIIINOKH.

26



[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'H, BKJIIOYASA AKTUBHBIE U
HUHTEPAKTUBHBIE METO/1bl OBYYEHUAA

U 1p.);

SEN RN
«OMOITMOHATILHBIX
pa3psIoK»: MYTOK,
YIIBIOOK,

oOyJaromuxcs Ha
3aHAITHH;

CmMeHa BUI0OB
EeATEIFHOCTH Ha

ypoKe

Ne Ha3Banue I{enp ncnosnb3oBaHus [Inanupyemslii Onucanue nopsiika
n/n | obpazoBarenb o0pa3oBaTenbHOM pe3ynbTaT MCIOJIb30BaHUs (AITOPUTM
HOM TEXHOJIOTUU KCIIOIb30BAHUS MIPUMEHCHHUSI) TEXHOJIOTHU B
TEXHOJIOTUU o0pa3oBaTelbHOI MIPaKTUYECKOU
(c ykazanuem TEXHOJIOTUHU npodeccuOHATBLHON
aBTopa) / JIeATETLHOCTH
AKTUBHBIC U
WHTEPAKTUBH
bIC METO/IbI
oOyueHus
1 [TpoGiemMHoe | YcBOEHME HE TOJIBKO AKTHBHaA [ToctanoBKka MpoOIeMbl
oOyueHue pPE3yNbTAaTOB HAYYHOTO | I€ATEIbHOCTh OcosHanue (npobnemmuiii
(dx. [Ipron) | mo3HaHMs, HO M CAMOT0 | KaXKJI0TO gonpoc, npobremnasn 3adaua),
yTH, Ipoliecca oOyuarorerocst Ha oBCyNIeHEE TpOGIEMEL B
MOJTYYSHUS ITHX 3aHSTHH,
pe3yNnbTaToB, 00BEKTUBHOE Tpynne
dbopmupoBanue OLICHUBAHHE OO0cysxnenue Toro, 4o
MO3HABATEIbHOMN JeSITeIbHOCTH M3BECTHO IpymIe o npodieme —
CaMOCTOSITENIbHOCTH 00y4aromerocs Ha | sman 6vl306d, KMy AU AYUL
YUEHHKA. 3aHSITHH. P
BripaGoTka BO3MOXKHBIX TTyTeil
pelieHus
BripaboTka minaHa perieHus —
9Man 3aKpenieHus Ho8bix
3HaHUU
3ansTue o cOopy Marepuana
Cucremaru3zanus 3HaHUN —
9man KOHMpPOJis YCE0eHUs.
SHAHUU
2 3nopoBbeche Obecnieuenue Cobmonente [TpoBencHue
perarorast CaHUTapHO- ONTHMAaJIBHOTO (PM3KYIBTMHHYTOK 1
T —— BO3IYIIHO- ¢buskynpTay3 Ha 3aHsaTuu(1-2
TEXHOJIOTHUA MI/IH);
COCTOSIHUSI y4eOHOTO TEIJIOBOTO .
(H. K. ONaronmpusITHBIA MUKPOKIHMAT
Cwmmpros, HOMCLICHHA A u NICUX OJIOTHYECKas
A5l Haiin, (ocBemienue, ayIMTOpUH;
o0cTaHOBKa - aman
C.I'.CepuxoB) | mpoBeTpuBaHue, NoJAepKaHue 5 .
reMepaTypibIii peskin | PAGOTOCTIOCOGHO UHAMUYECKOLL NAY3bl YPOKA
CTH

27




FOMOPUCTUYECKUX WU
MOYYUTEIbHBIX
KapTHUHOK, TOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBAaHUM C
KOMMEHTApUSIMH H T.II.

o0ydJaronmxcs

[ToBbiIenne

:‘)MOHI/IOHaJ'IBHaH YCTaHOBKa Ha

Hrposas AxTuBHM3aINA
TexHomorus | MOTUBAINM K U3YHCHUIO | ypienprenshon | ATPY
(Baii6opooB | AMCIHMILIHHEL JESITeTbHOCTH, [TocTaHoBKa 3a71a4 UIPBI,
aJL.B., aKTUBU3ALIMS 3aKpeIUICHUE U MPaBWI U YCIOBUM
3onorapesa IO3HAaBaTeIbHOU CUCTEMaTU3aluA | Peann3annsi UTPOBBIX
A.B.) NIeITeIbHOCTH, SHaHWW 1 YMCHUN | pejicTruii
10 M3y9aeMOi
pacummpeHue u oMo [ToaBeieHNE UTOTOB MBI
JIOTIOJIHEHHE 3HAHUMN ' (pedmexcus)
oOydaromuxcs 00 Henosas uepa —
OCHOBHBIX MTOHATHUSIX U 9Man 3aKpenieHusi HOBbIxX
3aKOHaX MaTeMaTHKH 3HAHUL
Hrdopmammo ObecnieueHue Harmsimaoe WuTepHeT — pecypehl, B T 4
HHO- MOJTYYCHHUST HOBBIX COIIPOBOXKJICHHE | MCIIOJb30BAaHUE UHTEPHET-
KOMMYHHKAI | 3HAHHH, 3aKperuieHne MaTepHuasoB opaysepos (Firefox,
MOHHAs y4eOHOro MaTepraga i | ypoka InternetExplorer, Google u T1.)
TEXHOJIOTHA | KOHTPOJIb; (BUI€OPOIHKHY,
(zudposbre CXEMBI,
TexHojoruu) | OGecreueHue mpoiecca TaGIHI); s TIOMCKa, oOTOoOpa |
b
(A.B. 00y4eHUs B OHJIalH CHCTCMaTH3allnn
. uHpOpMALlUU — Ha 2mane
JlemypoBa): | hopmare OmutaitH CBs3b € ¢bopman
doMauHez0 3a0aHUs.
y4aCTHUKAMHU
Hsyuene u 00pazoBaTeNbHOT HKETHPOBAHHIE,
HCNONb30BANI 0 npornecca TECTUPOBAHUE — Ha 2mane
p (BuneokoHbpepeH KOHMPOJIS YCB0EHUs 3HAHUU
ungopmayuu 1HH);
W3 HHTEPHET XpaHeHue wuHOpMAIUK —
HCTOYHHUKOB IToBsrurenne Ha  omane  0OMAWIHe20
(57EKTPOHHBI MOTHUBALUU 3a0aHus,  NOO20MOBKU K
e yueOHUKH, oby1enns cemunapy
o0OpasoBarelb
HBIi{ opTan JMHBIA TIOpTal HMHTEPHET-
MI'TY, TECTUpOBaHUSI B  cdepe
CIIPABOYHHUKH oOpa3oBaHus (TpeHaXEPHI,
U CJIOBApH); ®OII0) - é
Hnmepaxmus .
miag gocka IDroo — wma
Has nooaua u
omane NOAYYEHUs HOBbIX
XpaueHue . g
SHAHULL 8 pedcuMe OHIAUH,
ungpopmayuu
(oHmaitH

MOCMoodle

(?eMeHThI
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OJIUMITHAIBI,
IIPE3EHTALINH,
TPAHCIUPOBA
HUe
BUJICOPOJINKO
B JUIA
MHOTI'OCTOPOH
HEro
OCBELICHUS
TEMBI,
BUJIC03AIUCh
JICKITUM,
MI'HOBEHHOE
pacnpocTpaHe
HUE
MaTepuaia
MEXTY
CTYJIEHTaMH)

Jucmanyuon
Hoe
obpaszosanue
U 8UO0bl
KOMMYHUKAYU
u (4aThl,
OHJIANH
KOH(epeHInn
,
AJIEKTPOHHAS
MoYTa U T. 1.)

«Yaty», «llocemaeMocTb», -
Ha OpraHU3alMOHHOM 3Tare

ypoOKa, «Jlexuusy,
«[IpakTryeckoe 3amaHUE,
«[unepccpuika» - Ha smane
3aKpenieHus. HOBbIX
3HaHUIL);
[ ]

iscord (ansTHE 110
rpyImmam), BeOMHApHas

komuaTta BigBlueButton -
npoeeoenue OHAAlH YPoKa

Texnomorus
KPUTHYECKOT
O MBIIUJIEHUS

(K. [Tunaxe)

Pa3Butue ymenus
MOJIBEPraTh COMHEHHIO
JOCTOBEPHOCTb U
ABTOPUTETHOCTh
uHopManuu,
HPOBEPSTH JIOTUKY
JI0Ka3aTesbCTB, Ae1aTh
BBIBOJIbI, IPHHAMATh
pereHus.

AxTuBM3anusa
YMCTBEHHOHI
JeSATEIbHOCTH;
YMeHue
aHAJIN3UPOBATh,
apryMeHTHUPOBaTh
, pediekcupoBarth

Craus BBI30BA.

MPEA0CTaBIEHUE BO3MOKHOCTHU
c(hopMyIupoBaTh TEMY, 11Eb,
COCTaBUTh ILIAH 3aHATUSA —
oman vl306d, aKmyaiu3ayuu
SHAHULL

Craaus OCMBICIICHUS .
ITOJIy4YeHUE HOBOU

nH(OpPMAIINN; COOTHECCHHE ee
C COOCTBEHHBIMH 3HAHUSIMH U
YMEHUSIMHU — 3Man OMKpblmus
HOBbIX 3HAHUU

Cragus pedIeKCHH: IIEI0CTHOE

OCMBICIIEHHE U 00001IeHne
MOJYyYeHHOW HH(POpPMAIMK Ha
OCHOBE

oOMeHa MHEHUAMH

MEXIy OO0yJaroIIMMHCS JIPYT C
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IpyroM U TpernojaBaTelieM —
aman  nooeeodeHus  Umoz208,
OYeHKU 3HAHULL
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[Tpunoxenue 2

MEPEYEHb IPAKTUYECKHUX 3AHATHUI

Pa3znesnl/Tem TeMbl Kouuye | B ¢dopme TpebdoBanust
bl NMPaKTHYECKUX/J1a00pPaTOPHbI CTBO npakTuye oIrocC C1io
X 3aHATHI 4acoB CKOH
NOJAT0TOB (ymers)
KH
Pa3znen 1 Anredopa 34
TEMA 1.1 Ne 1 Apudmernueckue 2 [IpyS5, Ipyl1
PA3BUTUE JEHCTBHS HAJl palliOHATLHBIMH
TIOHATHUA O Y KOMILUTIEKCHBIMH YHCJIaMHU.
YUCIIE
Ne 2 ToxnecTBeHHbIE 2 I1P62,I1pyS5
npeoOpa3oBaHus
paIlMOHATBHBIX BBHIPAKEHUM.
Ne 3 Pemenue panrioHanbHbIX 2 [Ip63, I1p66, Ilpy7,
YpaBHEHUH
Ne 4 Pemienne cucrem 2 [1p63, [py7
palMOHAIBHBIX YPaBHCHUHN
Ne 5 Pemiennie painoHaabHbIX 2 [1p63, [py7
HEPABEHCTB
TEMA 1.2 Ne 6 UccnenoBanue GyHKIMIA. 2 [1P64, TIP6S, Ilpys8,
CBoiicTBa JIMHEHHOH,
DVYHKLUN U KBaJpaTUYHOH, KyCOYHO-
'PA®UKU JTUHEWHON U APOOHO-TUHEHHOM
byHKIHi.
Neo 7 IlocTpoeHue U yTeHHe 2 [1P64, T1P6S, Ipys,
rpaduKoB QyHKIIHIA
TEMA 1.3 Ne 8 Pemenue 2 [1P63, I1Py7,
UppaIMOHATILHBIX YPaBHEHUI
KopPHH,
CTEIEHH, Ne 9 TIpeobpazoBanus 2 I1P62,
JIOT APUOMBI BBIPAXKEHMI, COAEPIKALUX [1Py®6,
CTCTICHU U PaTUKaJIbL.
Ne 10 Penrenne 2 I1P62, ITP63,
[TOKA3aTEeJIbHBIX YPABHEHUI [1Py7,
[1Py8,
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Ne 11 Pemienue 2 [1P62, T1P63,
[I0Ka3aTeJIbHbIX HEPABEHCTB. I1Py7,
[1Pys,
Ne 12 Penrenune 2 I1P62, ITP63,
MOKa3aTeJIbHbIX YPaBHEHUH U [1Py7,
HEPABEHCTB. [1Py8,
Ne 13 HaxoxaeHue 3HaYeHHH 2 [1P62, ITPy6, I1Py7,
norapugma 1o nporu3BOIHHOMY
ocHoBaHu1o. [lepexon ot
OJTHOT'O OCHOBAHUS K APYTOMY.
Brruncnenue u cpaBHeHHE
norapudmMoB.
JlorapudmupoBanue u
MTOTCHIIMPOBAHKE BHIPAKCHUH.
Ne 14 Tloctpoenue rpapukoB 2 [1PG2, ITPGS,
norapupMUIecKuX (QyHKIHHA [1Py6,
Ne 15 Pemienue 2 [1P62, ITPG3,ITPy6,
Jorapu(MUUECKUX ypaBHEHHIA. 1Py7, TTPyS,
Ne 16 Penrenne 2 [1P62, ITPG3,I1Py6,
norapu(MUIECKUX HEPABEHCTB IIPy7, IIPy8,
Ne 17 Penrenne 2 [1P62, ITPG3,I1Py6,
Jorapu(PMUYECKUX YpaBHEHUM IPy7, TIPyS,
Y HEPaBEHCTB.
Pa3nes 2 OCHOBBI TPUTOHOMETPHH 16
TEMA 2.1 Ne 18 Pannannbii METOT 2 [TPy6, TTPy8,
OCHOBHBIE U3MEpEeHUS erIOBVBpameimﬂ "
TOHSTHSL CBSI3b C TPAJyCHON MEPOIA.
TPUTOHOMETP | HaxoxKIeHne 3HaYEeHU
WM. TPUTOHOMETPUIECKHIX
IIPEOBPA30OBA | (yHKIIHIA.
HUA Ne 19 TTpeoGpasosanus 2 [1Py6, ITPy8,
TPUTOHOMETP | tpyronoMeTpuYecKux
WHECKUX BoIpakeHuid. OCHOBHbIE
BBIPAXEHNN TPUTOHOMETPHUECKHUE
TOXKJIECTBA.
Ne 20 TIpeoOpazoBanus 2 [1Py6, ITPy8,
TPUTOHOMETPUIECKHIX

BbIpaKeHH 1. POpMYJIbI
CJIOKCHUS, YIBOCHUH.
DopmyJIbl TPUBEICHUS
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Ne 21 IIpeobpazoBanus
TPUTOHOMETPUIECKHIX
BeIpakeHuii. [IpeobpazoBanue
CYMMBI TPUTOHOMETPUIECKUX
GbyHKIMI B TpOU3BEIACHHE,
npeoOpa3oBaHue
MIPOU3BEICHUS
TPUTOHOMETPUIECKHIX

(GYHKIHA B CYyMMY.

TIPy6, [1Pys,

Ne 22 TToctpoenue rpadukoB
TPUTOHOMETPHYECKUX
(GyHKINH C NCTIOTIB30BAHUEM
reOMETPUYECKIX
npeoOpa3oBaHuil.

TIP65, I1Py6, [IPy8,

TEMA 2.2
TPUTOHOMETP
HYECKHUE
VPABHEHUS U
HEPABEHCTBA

Ne 23 TIpocreiimme
TPUTOHOMETPHUYECKHE
YpaBHEHHsSI ¥ HEPAaBEHCTBA.

T1P63, [1Py7, I1Py8,

Ne 24 Tpuronomerpuueckue
YpaBHEHUS U METOJIbl UX
pelIeHus.

[1Py7, I1Py8,

Ne 25 Tpuronomerpuueckue
ypaBHEHUS.

T1Py7, [IPyS,

Pa3zgen 3 Hayaa MaTeMaTH4eCcKOro aHajJn3a

30

TEMA 3.1
ITPO3BOHAS
®VHKILINU U EE
ITPUMEHEHUE.

Ne 26 Yucnosas
M0CJIEeI0BATENbHOCTb, CIIOCOOBI
€€ 3aJ]aHusl, BBIYMCIICHUS
YJIEHOB MOCJIEI0BATEIbHOCTH.
[Ipenern mocnenoBaTeIbHOCTH.
Haxoxnenue npenenos

GbyHKIU.

I1Py9,

Ne 27 Haxoxaeuue
MIPOU3BOJHBIX 1O
OTIpEeICTICHUIO.

T1P64,

Ne 28 ITpaBuna u popmyIsl
nuddepeHnpoBanms, Tabauna
IIPOU3BOIHBIX 3JIEMEHTAPHBIX
GbyHKIU.

T1P64, TIP614,
TPy10;

Ne 29 Breruncienue
HpOI/I3BOI[HI>IX CJIOXKHBIX

byHKIHA.

T1P64, TIP614,
TPy10;

Ne 30 I'eomerpuueckue
MIPUIIOKEHNS IPOU3BOTHOM

[1P64, TTP614,
[1Py8, ITPy18,
ITPy19
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Ne 31 O6mias cxema 2 [1P64, T1PG 14,
UCCIIeIOBaHUS (PYHKIIHH. IIPy8, TTPy10;
I1Py18, ITPy19
Ne 32 UccnenoBanue GyHKIMMA 2 [1P0o4, I1P614,
C IOMOIUIBIO IPOU3BOJHOM U I[IPy8, ITIPy10;
MMOCTPOCHUE TPAPUKOB. IPy18, [IPy19
Ne 33 HaxoxaeHue 2 [1P64, 11P614,
HaMOOJIBIIEr0 U HAUMEHBIIIETO IIPy8, TTPy10;
3HAYCHHS ¥ SKCTPEMATbHBIX TPy18, [IPy19
3HAYeHUH QYHKITUH. ’
Haxosxnenne onTuMaabHOTO
pe3yibTaTa B 3aa4ax
npodeccnoHanbHOM
HaIPaBJIECHHOCTH
TEMA 3.2 Ne 34 NnaTerpan u 2 [1P64, T1Py10;
WHTEIPAJI U nepBoodOpasHas. Haxoxnenue
ETO HEOMpeAeNIeHHBIX HHTETPAJIOB
[IPUMEHEHUE. | Ipy IOMOIIM CBOMCTB
HWHTETPaJIOB.
Ne 35 HurterpupoBanue 2 [1P64, I1P614,
METOZ0OM 3aMEHBI IEPEMEHHOM.
No 36 UnterpupoBanue 2 [1P64, I1P614,
Pa3TUYHBIMU METOAAMH.
Ne 37 Teopema HproToHa- 2 [1P64, I1PG14,
JleitOnuma. Berunciaenme [1Py10; ITPy18,
ONpeIETICHHBIX NHTErPAJIOB.
Ne 38 Brruuciienue 2 [1P64, T1PG 14,
ONpEIETICHHBIX UHTErPAJIOB IIPy10; ITPy18,
METOJIOM 3aMEHbI IEPEMEHHOM. TIPy19
No 39 Brruncnenune miomnagei 2 I1P064, I1P614,
¢buryp u 00eMOB TeT. IIPy10; ITPy18,
ITPy19
No 40 dusuyeckue 2 [1P64, T1PG 14,
MIPUIIOKEHUS UHTETPAJIOB IIPy10; ITPy18,
[TPy19
Paznen 4 I'eomerpust 32
TEMA 4.1 No 41 Bekrtopsl. [eiicTBust ¢ 2 [1P613, TTPy17
KOOPJIMHATBI | BekTOopamu. JlekapToBa
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1 BEKTOPEI.

cucTeMa KOOpJIMHAT B
npocTtpaHcTse. Paccrosinue
MCXKAY TOYKaAMH.

Ne 42 JlexapToBa cucrema
KOOp/MHAT Ha IIOCKOCTH.
YpaBHEHHUs IPAMOH,
OKpy>kHOCTH. Perienue 3anau
Ha pacIoJIoKEHNE IPSIMBIX Ha
IJIOCKOCTH

I1P613, ITPy17

TEMA 4.2 Ne 43 Pemrenue 3ama4d Ha I1P61, ITPGY, TPy,
[TPAMBIE U MapajIeIbHOCTb MPSIMOM 1 [TPy14,
IIJIOCKOCTHU B IIJIOCKOCTH.
IMPOCTPAHCTBE | Ne 44 Pemenue 3aga4 Ha I1P61, ITPGY, ITPyl1,
MEPICHIUKYIIIPHOCTD MIPSMOM IIPy14, ITPy15,
U IUIOCKOCTH
Ne 45 Pemenue 3aga4 Ha I1P61, ITPGY, I1Pyl1,
MIPUMEHEHHE TEOPEM O TPEX IIPy14, TIP612,
MIEPIICHIUKYIIIPaX.
Ne 46 Pemenue 3aga4 Ha [1P61, ITPGY, TPy,
MapaIeIbHOCTD IIOCKOCTEM. [1Py14
Ne 47 Pemenue 3aga4 Ha I1P61, I1P69,
ABYIDaHHBIC yTJIbIL. I1P612, ITPy1,
[TPyl14, TTPy15,
TEMA 4.3 Ne 48 Pemrenne 3amad Ha I1P610, ITP611,
MHOT'OI'PAHHY | mapanenenunesn 1 Ky6 I1P612, I[IP614,
Ki [IPy14, TIPy15,
U KPYTJIBIE TPy16, TIPy19,
TEJIA.

Ne 49 Penrenne 3amay Ha
MIPU3MY.

I1P610, ITP611,
I1P612, ITP614,
[1Py14, I1Py15,
[1Pyl6, ITPy19,

Ne 50 Pemnrenue 3amgad Ha
nupaMumgy.

T1P610, IIP611,
T1P612, TIP614,
TPy14, TIPy15,
IPy16, TIPy19,

Ne 51 Pemrenue 3aga4 Ha
BBIYMCJICHHE 00HEMOB U
IIOBEPXHOCTEN
MHOTOTPaHHUKOB.

TIP610, TIP611,
TIP612, TIPG14,
TIPy14, TIPy15,
TIPy16,ITPy19,
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Ne 52 Pemienne 3agay Ha 2 I1P610, ITPG11,
OUATAHID. I1P612, ITP614,
[1Py14, TTPy15,
[1Pyl6, ITPy19,
Ne 53 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOHYC. [1P612, ITP614,
[1Py14, ITPy15,
[1Py16,ITPy19,
No 54 Peienue 3a1ay Ha map u 2 I1P610, ITPG11,
chepy. I1P612, [1P614,
[1Py14, ITPy15,
[1Py16,I1Py19,
Ne 55 Pemenue 3agau Ha 2 I1P610, ITPG11,
KOMOMHAIINH T€OMETPHUIECKUX [1P612, TIPG14,
TeNl. [1Py14, ITPy15,
[1Py16,11Py19,
Ne 56 Pemrenue 3aga4 Ha 2 I1P610, ITP611,
KOMOMHAIIMH T€OMETPHUECKUX [1P612, TIP6 14,
TeNl. [1Py14, TTPy15,
[1Pyl6, ITPy19,
Pa3pnen 5. KomOnHaTopuka, CTATHCTHKA U 4
TeopHusi BepPOsITHOCTEN
TEMA 5.1 Neo 57 Pemenue 2 [1PGS, [TPy4
OJIEMEHTBI KOMOWHATOPHBIX 33/1a4.
KOMBUHATOPH | pasyemenust, couetanus n
ki MePECTaHOBKH.
TEMA 5.2 Ne 58 Knaccuueckoe 2 [1P67,ITPGS, TTPy12,
ODJIEMEHTBI OTIpejieieHHe BEPOSTHOCTH, [IPy13, TTPy18
TEOPHH . | cBOMCTBA BEPOATHOCTEH,
BEPOSITHOCTEM TEOPEMA O CYMME
]\I/I/[ ATEMATHYEC BEpPOSITHOCTEN. BepoATHOCTS B
KOit 3a/1a4yax TEXHOJIOTUYECKOTO
CTATUCTUKW | ipoduiist
Pa3nen 6. OCHOBBI IMCKPETHO MaTeMaTHKH 2
TEMA 6.1 Ne 59. Crioco0OsI 3ananus 2 [Ipy2
OCHOBBI MHOkecTB. Oniepanuy Haj
TEOPUN MHOXECTBAMU
MHOXECTB
UTOI'O 118
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

Kontponmupyemsl
KonrtponbHas € pa3zensl Kontponupyemsie OleHOUHbIE CpesicTBa
TOYKa (TeMbl) yueGHOTO pe3yabTaThl
npeaMera
Nel Pazgen 1. VY0 01.02; Yo 01.03 KoHntponbnas 1. TeopeTnueckue
Anrepa 30 01.05; pabora «KopHH, | BOIIPOCHI
[1P62, [1P63, I1P66 CTETICHH U 2. TunoBsle 3a1aHus
I1P64, TIP65, J0rapupmb»
Tpys,
T1Py6, [1Py7,
TIPy8, [TPy11
JIP23, JIP26,
MPS8 ,MP10, MP13,
MP17
Ne2 Paznen 2. VY0 01.02; Yo 01.03 KoHntponbnas Tunosele 3ananHus
OCHOBBI 30 01.05; paboTa «OCHOBBI
TPUTOHOMETPH [1P63, TIPGS, TPUTOHOMETPHI
- [1Py6, [1Py7, TIPyS,
JIP23, JIP26,
MP8 ,MP10, MP13,
MP17
Ne3 Paznen 3. V0 01.02; Yo 01.03 KonrponbHas THUIOBBIE 3aAAHUS
Hauana 30 01.05; paboTa 1o Teme
MaTeMaTHYeCK [1P64, TIPG14, «[IpousBoaHas
Oro aHaJIn3a 11Py8, IIPy9, GyHKIMH U ee
[Py10; TTPy18, MIPUMEHEHHE»
1}111)’2169 KonTponbshas Tunosele 3aganus
MP8 MP10, MP12, | PaboTa o Teme
MP13, MP17, MP18 | «/HTerpanu ero
PUMEHEHHE»
Ne4 Pazgen 4. Vo0 01.02; Yo 01.03 Koutponpaass 1. 3amaum ¢
Ceomerpus 30 01.05; pabora «IIpsimbie IIOCTPOEHUEM
T1PG1, TTP69, U TJIOCKOCTH B yepTexa
I1P610, TIP611, npocTtpaHcTBe» |2. PacuerHble
P 61_1[1333'112”6 14, KonTponbhas 3a7a4n
[Pyl TTPy14, pabota o Teme
MPy15, TIPy16, «MHOrorpaHHuKHN
HPyl 7,HPy1 8, U KPYTJIBIC TCIIa»
[1Py19,
JIP26,
MP§, MP10, MP17,
MP18,
No5 Paznen 5. Y0 01.02; Yo 01.03 Tect Tect
Komb6uHnaropuk 30 01.05;
a, CTAaTUCTHKA [1P67, TIPGS,
U Teopust I1Py4, I1Py12,
BEPOSATHOCTEM TIPy13, IIPy18,
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JIP26,

MP13, MP17
Ne6 V0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBEI 30 01.05;
JIUCKPETHOU IIpy2, Ipy3,
MaTE€MaTHUuKHu JIP26
MP17, MP18,
[Mpomexyrou | Jduddepenmnupon Kontponbnas Tunosele 3a1aHus
Has AHHBIN 3a4eT paboTta
aTTecTaIus
[TpomexyTou DK3aMeH Dx3amMeHaMoHHbl | TUNOBBIE 3a1aHUS
Hasi e
aTTecTalus 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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