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1 MACHOPT PABOYEH ITPOI'PAMMBI YUYEBHOTI'O ITPEJIMETA
MATEMATUKA

11  O6aacTb npuMeHEeHUs MPOrPaMMBbI

Peanuzamus cpemnero o6miero oOpaszoBanms B mpexaenax OIl CIIO mo mporpamme
MOJArOTOBKU CIELMAIMCTOB CpelHero 3BeHa mno crnenuanbHoctu 34.02.01 cectpuHckoe neno B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansHoctu 34.02.01 cecTpuHCKOE /1€710, YTBEPKIAECHHOTO
npukazom Munoopuayku Poccuu ot 04.07.2022 r. Ne 527 ¢ yaerom tpeboBanuii ®I'OC cpeanero
obmiero oOpaszoBanwmsi, yrBepxkaeHHoro [Ipukazom MunoOpHayku Poccum ot 17.05.2012r. Ne
413(B pen. mpukazoB MwuHoOpHayku Poccum ot 27.12.2023 Nel028 wu denepanbHOit
oOpazoBatensHol mporpammbel CIIO, yrBepkaeHHOH mnpukazom MwunoOpHayku Poccum ot
18.05.2023 No371.

1.2  OOmwasi xapakTepucTHKa y4eOHOro npeamera MaremaTuka

MaremaTuka CIIy’)KMUT ONOPHBIM MPEAMETOM I U3YYEHHUS] CMEXHBIX TUCLUUIUIMH, a B
YKU3HH TI0CTIe MIKOJIBI peabHOH HEOOXOJMMOCTBIO CTAHOBUTCS HETPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT TMOJHOLCHHOW 0a30Boil 001e00pa3oBaTeIbHON IOJATOTOBKHM, B TOM 4YHUCIE H
MaTeMaTHYeCKOW. DTO OOYCIIOBJIEHO TEM, YTO B HAIU JHHM PACTET YMCIO CIEHUAIBHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe IKOHOMHKH, U B
Ou3Hece, 1 B TEXHOJIOTHYECKUX 00JIaCTAX, ¥ IaXKe B TYMaHUTapHBIX cepax. Takum o0pazom, Kpyr
o0yyaroImuxcsi, JUlsl KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbIM IPEAMETOM, CYIIECTBEHHO
pacimpsiercs..

[IpakTHyeckas Mojae3HOCTh MAaTEMAaTHKH 00YCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SBIISIOTCA
dyHaaMeHTaIbHBIE CTPYKTYPBI HAILIEr0 MHpPA: MPOCTPAHCTBEHHBIC (OPMBI M KOJIUYECTBEHHBIC
OTHOILEHHUsSI OT MPOCTEHIIMX, YCBAaUBAaEMbIX B HEMOCPEICTBEHHOM OIIBITE, A0 JOCTaTOYHO
CJIOKHBIX, HEOOXOAUMBIX I Pa3BUTHs HAyYHBIX U TEXHOJOTMYECKUX Hed. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHMW 3aTPYJHEHO NOHMMAaHHWE MPUHLUIIOB YCTPOWCTBA M HCIOJb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE U HMHTEpPHpETalus pa3HOOOpa3HOM  COIMAIbHOM,
HKOHOMHYECKOH, MOJUTHYECKON HH(popMalmy, ManodpPpeKTUBHA MMOBCEIHEBHAs MpPaKTHYeCKas
JesTeNIbHOCTh. KakoMy uYenoBeky B CBOEH JKM3HHM MPHUXOAUTCS BBINOIHITH JOCTaTOYHO
CJIOKHBIE pacu€Thl U COCTABIATH HECIOXKHBIE AJITOPUTMbI, HAXOAUTh HYXHbIE (OPMYJBI U
IPUMEHSTDH UX, BIAJETh IPAKTUYECKUMH MPUEMAMU T€OMETPUUECKUX U3MEPEHUI U MOCTPOEHU,
YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUy TaOJIUI], AUAarpaMM U rpa(UKoB, XKHUTh B YCIOBUAX
HeompeAeNEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep cllydailHbIX coObITUI. OJHOBpEMEHHO
C pacuMpeHreM cdep NPUMEHEHUsI MaTeMaTUKU B COBPEMEHHOM 0011iecTBe BCE Oosiee BaKHBIM
CTaHOBUTCS MaT€MAaTUYECKUHN CTUJIb MBIILIJICHUS, TPOSBIISIOLINIICS B ONIPEIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B nmporecce n3ydeHnst MaTeMAaTHKH B apCEeHaI IPUEMOB U METOJJOB MBILIUIEHHS YEI0BEKa
€CTECTBEHHBbIM 00pa3oM BKJIIOYAIOTCS HMHIYKIMS M AETyKIUs, 0000UIeHHe M KOHKpEeTHU3allus,
aHaJu3 M CUHTE3, Kiaccu(uKalus U cucreMaTusanus, abcTparupoBanue u aHajaorus. OObeKThI
MaTeMaTUYECKUX YMO3aKIIOUEeHUH, MpaBWiIa MX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHHU3M
JIOTHYECKUX MMOCTPOEHHH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYJIMPOBaTh, OOOCHOBHIBATH U
JOKa3bIBaTh CYXJEHHSA, TEM CaMbIM pa3BHUBAIOT JIOTMYECKOE MblIUIeHHEe. MareMmartuke
NPUHAIISKUT BeAyIlas poyib B (POPMUPOBAHUU AJITOPUTMHUECKOW KOMITIOHEHTHI MBIIIJICHUS U
BOCIIUTAHUN YMEHUH JEeNCTBOBATH 110 3a/IaHHBIM aJIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYUpOBaTh HOBBIE. B mporecce pemieHus 3agad — OCHOBHOM yueOHOHM NeSTeNTbHOCTH Ha
ypOKax MaTeMaTHKH — pa3BUBAIOTCS TBOpUECKasl U MPUKIIaHAsI CTOPOHBI MblluleHUs. O0y4yeHue
MaTeMaTHKe JaéT BO3MOXHOCTh pa3BUBaTh Yy OOYYAIOMIMXCS TOYHYIO, PAIllMOHAIBHYIO H
UH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh HanboJiee MOAXOIAIINE A3BIKOBbIE, CHMBOIMYECKHE,
rpaduueckue cpencTtBa S BBIPAKEHUS CYKIECHUI U HaArjlsgHOrO HX IpEACTaBICHUS.
Heo0xoauMbIiM KOMIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM  TOJIKOBAaHHHM  SIBJISETCS
olmiee 3HAKOMCTBO C  METOJAMHU  IO3HAHUS



JNENCTBUTENBHOCTH, IPEACTABIECHUE O IPEAMETE U METOJI€ MATEMAaTUKHU, €70 OTINYHSI OT METOJOB
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHHS MAaTEMATHKH [T PEILICHUS
HAY4HbIX M NPUKIAIHBIX 3a7ad. Takum oOpa3oM, MaTeMaTHyeckoe oOpa3oBaHUE BHOCUT CBOM
BKJIaJ B (opMHpOBaHHME OOIIEH KyJIbTYpHl uelloBeKa. M3ydeHue MareMaTHKH CIOCOOCTBYET
JCTETUYECKOMY BOCIUTAHUIO YEJIOBEKA, NOHMMAHUIO KPACOTHI M M3SIIECTBA MAaTEMaTHYECKHX
paccyXIeHU|, BOCOPUATHIO TE€OMETPUIECKUX (POPM, YCBOCHHIO UJICH CUMMETPHUH.

1.3 Heau u3yvyeHus yuyeOHoro npeaqmera MaremaTuka

[IpuoputeTHbIMM  LETSIMH  OOYYEHHSI MaTeMaTUKe  SABISIOTCS:  (OPMHUpPOBAHHE
LEHTPAJIbHBIX MaTeMaTHYECKUX IOHATHM (YuCllo, BEJIMYMHA, TIeoMmeTpuueckas Qurypa,
NepEeMEHHas1, BEPOSTHOCTD, (PYHKIIH), 00ECTIeYNBAIOIINX PEEMCTBEHHOCTh U IEPCIEKTHBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHus 00y4arolUXcs; MOoABeIeHHEe 00yUYaroIKXCsl Ha IOCTYITHOM IS
HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3M MAaT€MATHKH W OKPYXKAIOLIEro MHpa, ITOHUMaHUE
MaTeMaTHKU KaK YacTH OOLIell KyJabTypbl 4YeJOBEYECTBA; pa3BUTHE HHTEUIEKTYaJIbHbIX H
TBOPUYECKUX CIOCOOHOCTEM OOyyaromuxcs, MO3HABAaTEIbHONM AaKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K H3YYEHUI0 MaTeMaTUuKd; (OpMHUpOBaHUE
(yHKIIMOHAJIBHOW MaTeMaTHYeCKOM TI'PaMOTHOCTH: YMEHHs paclo3HaBaTb MaT€MaTHYEeCKUE
aCIeKThl B pealibHbIX JKU3HEHHBIX CUTyallUAX U IPU U3YYCHUM JPYTrUX y4eOHBIX MpPEAMETOB,
IPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POpMyInpoBaTh UX HA A3BIKE MATEMATUKU U
CO37aBaTb MAaTEMAaTUYECKUE MOJCIIH, NPUMEHATh OCBOCHHBIH MAaTE€MaTUYECKHWM ammapar s
pelmeHuss MpakTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh M OLEHUBATH I10JYyYEHHBIE
pE3yJIbTaThI.

1.4  Mecro yuedHoro npeamera Maremaruka B crpykrype IIIICC3:

VYuebublii npeamer MaTtemaTuka sBISeTCS Y4€OHBIM IPEIMETOM 00s3aTelIbHON
npeaMeTHou oonactu «MatemaTtuka u uapopmarukay OI'OC cpeanero odiero 0opa3oBaHusl.

B yuebnom mnane IMIICC3 yuebnsiit npeamer OYIL.04 MartemaTtuka BXOJUT B COCTaB
o0umx 001eo0pa3oBaTeNIbHBIX Y4E€OHBIX MpPEIMETOB, (OPMUPYEMBIX U3 00S3aTENbHBIX
npeametHeix obnacteir @I'OC cpeanero obmero oOpa3oBanus. [Ipu 3ToM u3yueHue mpeamera
NpEeyCMOTPEHO Ha MNpOQUIBHOM YypOBHE M HANpPAaBJIEHO Ha JOCTH)KEHHWE JUYHOCTHBIX U
MeTaIpeIMETHBIX pe3yIbTaTOB 00yUeHHMs], BBITOJHEHNE TPEOOBAHUH K MPEAMETHBIM pe3yiibTaTaM
00yJeHwusI.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJMETA
MATEMATUKA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe u3ydeHHs MaTEeMAaTHKU HAa YPOBHE CpeaHEero oOIero oOpa3oBaHUS Y
oOyyarorerocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) TrpaXmaHCKOrO  BOCHHTAHUS:  C(HOPMHUPOBAHHOCTH  TPAKAAHCKONH  MO3UIIUH
o0yyarolerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4YJI€Ha POCCHHCKOro OOIIecTBa, OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOIOPAIKA; IIPUHATHE
TPaJULMOHHBIX HAIIUOHAJIBHBIX, OOIIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATUYECKUX
[IEHHOCTEW; TOTOBHOCTh MPOTUBOCTOSTH UCOJIOTUH SKCTPEMU3Ma, HAlIMOHATIM3Ma, KceHopoouu,
JUCKPUMHHALIMU 110 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM ITPU3HAKAM;
TOTOBHOCTb BECTHM COBMECTHYIO [ESTEIbHOCTh B HHTEPECAX TIPaXKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUHU B 00II€00pa30BaTeIbHON OPTaHU3AIMH U IETCKO-IOHOIIIECKUX
OpraHM3alysaX; yMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKLIMAMYU U Ha3HAYEHUEM; TOTOBHOCTb K T'YMaHUTAPHOI U BOJIOHTEPCKOH eATEIbHOCTH;

2) TaTPHOTHUYECKOTO BOCIHMTAHHS: OCO3HAaHHE C(HOPMUPOBAHHOCTH  POCCUICKON
IPaXIAHCKOW HICHTUYHOCTH, IATPUOTHU3MA, YBAXKEHUs K CBOEMYy Hapoly, 4YyBCTBa
OTBETCTBEHHOCTH niepex PoauHON, ropaoctu 3a CBOM Kpail, cBo PonuHy, cBOW S3BIK H
KyJIbTypy, MpOLUIOE U HACTOSIEe MHOrOHAllMOHAIbHOrO Hapoja Poccun; 1eHHOCTHOE
OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUUECKOMY U IIPUPOIHOMY HaCJIEHIO,
naMsTHUKaM, TpaaulusM Hapo1oB Poccuu, noctmxkenusam Poccun B Hayke, HCKycCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYAe; uieiHas yoeKIeHHOCTb, TOTOBHOCTh K CIIYXeHHUIO U 3aiuTte OredecTna,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCHHMTAHHS: OCO3HAHHUE AYXOBHBIX [[EHHOCTEH POCCHICKOTO
Hapoja; COPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATHUECKOIO MOBEJIEHUS; CIIOCOOHOCTH
OLICHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOPAJILHO-
HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJaJa B MOCTPOEHUE YCTONYHMBOIO
OyIylIero; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSAM U (WJIM) OPYTMM 4JI€HAM CEMBbH,
CO3aHHIO CEMbHM Ha OCHOBE OCO3HAHHOTO IIPUHSTHS LICHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUN
¢ TpaguLusMHu Hapos1oB Poccun;

4) 3CTETHYECKOr0 BOCIHUTAHUS: ICTETHYECKOE OTHOLICHHE K MHPY, BKIOYAs ICTETHKY
ObITa, HAYYHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOLICHMIA;
CHOCOOHOCTh BOCHPHUHUMATH PA3JIMYHbIE BUIBI MCKYCCTBA, TPAAUIIMKA M TBOPYECTBO CBOETO U
JIpYT'HMX HapoJOB, OIIYIIaThb O3MOLMOHAILHOE BO3/JEUCTBUE HCKYCCTBA; YOEKIEHHOCTh B
3HaYUMOCTH JJIsl TMYHOCTH U OOIIECTBA OTE€UECTBEHHOTO U MUPOBOI'O UCKYCCTBA,

STHUYECKUX KYJIBTYPHBIX TPaJAULUNA U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAXKEHUIO B
pa3HbIX BUJAaX UCKYCCTBA, CTPEMJIICHUE MPOSIBIISITH KAUeCTBAa TBOPUYECKOM TMUHOCTH;

5) ¢usuyeckoro BocmHTaHUSA: CHPOPMUPOBAHHOCTH 3J0POBOTO M Oe30macHOro obpasa
KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO; MOTPEOHOCTH B (PU3MUECKOM
COBEpUICHCTBOBAHUHU, 3aHATUSAX CIIOPTUBHO-O30POBUTEIBHON JAESATEIBHOCTBIO; AKTHUBHOE
HEMpUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOPM MPUUHUHEHHS Bpeia GU3NIECKOMY U
MICUXUYECKOMY 37I0POBBIO;

6) TpymOBOrO BOCIHTAHHWSA: TOTOBHOCTh K TPYAY, OCO3HAHWE I[IEHHOCTH MacCTEpCTBa,
TpyAoIt00Me; TOTOBHOCTh K aKTHUBHOW JIESITEIBHOCTH TEXHOJIOTMYECKOH U  COLMAIbHOM
HaMpaBJIEHHOCTH, CIOCOOHOCTh MHUIMHUPOBATh, IUIAHUPOBATh M CAMOCTOSATENBHO BBINOJIHSITH



TaKyIO ACATEIBHOCTD; HHTEPEC K PA3INIHBIM chepaM MpodheCCHOHATLHON e TETLHOCTH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccnrt W peaau30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO Ha
NPOTSDKEHUH BCEH JKU3HU,

7) SKOJOTHYECKOTO BOCIUTAHUS: CHOPMHPOBAHHOCTH  IKOJOTHUYCCKOW  KYJIBTYPBI,
IMOHUMAHHUEC BJIHWAHHUA COLUAIIBHO-9KOHOMHWYCCKUX MPOHCCCOB HAa COCTOAHHC HpHpOI[HOﬁ n
COIIMAJIBHOM  Cpelbl, OCO3HAHWE TJIOOATBHOIO  XapaKTepa  AKOJOTMYECKUX  IpoOdIieMm;
IUTAHUPOBAHKE U OCYIIECTBIICHHE JICHCTBUI B OKPYKAIOIICH cpejic Ha OCHOBE 3HAHUS IIeJIeH
YCTOMYUBOTO PAa3BUTHUS YEIOBEYECTBA; AKTMBHOE HEMPUATHE ACUCTBUM, MPUHOCAIIMX BPE]
OKpY’Kalollel cpejie; yMEHUE IPOTHO3UPOBATH HEOIArOMPHUITHBIC YKOJIOTHUECKUE MTOCIIEICTBUS
NpCAIPUHUMACMBIX I[eﬁCTBHfI, npeaoTBpaliaTb HMX; PaCIIMPCHUC OIbITa ACATCIBHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8)  LEHHOCTM  HAyYyHOrO  TIO3HAHUS: c(OPMHPOBAHHOCTE ~ MHPOBO33PEHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JMAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
HOJIMKYJITYPHOM MHPE; COBEPIIICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYPhI KaK CpECTBA
B3aUMOJICHCTBHS MEXIy JIIOABMH W TIO3HAHWS MHUPA; OCO3HAHWE IIEHHOCTH HAay4yHOU
NeSITEIIbHOCTH, TOTOBHOCTB OCYIIECTBIISITH NPOSKTHYH M HCCIICOBATEIbCKYIO ICSITEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynbraTte OCBOEHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHuss y oOyd4aromierocss OyayT chOpMHpPOBaHBI METANPEIMETHBIC PE3YJIbTATHI,
XapaKTEPU3YIOIIUECS  OBJAJCHHEM  yHUBEPCAJIbHBIMH  IMO3HABATEIBHBIMH  JICHCTBHUSMH,
YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSIMH W YHHBEPCAIBHBIMU PETYISATHBHBIMU
neiictBusimu. [lo3HaBaTenbHbIe YHUBEPCAIbHbBIE YUYEOHBIE IEHCTBUSI.

OBJj1ajieHHe YHMBEPCAJbLHBIMH MO3HABATEILHBIMH JeHCTBUSIMU:

a) 6a30BbIC JIOTHYECKUE JIEUCTBUS: CAMOCTOSITEIILHO (POPMYIIHMPOBATH U aKTYaTU3UPOBATH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK WU
OCHOBaHUs JUIsl CpaBHEHUS, KiIacCU(PHUKAUU U OOOOIICHHS; ONPEAENsATh LENHU IeATEIbHOCTH,
3a/1aBaTh MMapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS; BBISBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUUS
B pacCMaTpPUBAEMBIX SIBJICHUAX; BHOCUTh KOPPEKTHUBBI B ICSITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB IIEJISIM, OIICHHBATh PUCKHU IOCIEACTBUI JEATEIbHOCTH; pPa3BUBAaTh KPEaTUBHOE
MBIIJICHUE TIPU PEIICHUN KU3HECHHBIX TTPOOIeM;

0) ©0a3oBble  UCCIENOBATENbCKUE  JCWUCTBUSA:  BIAJeTh  HaBBIKAMH  Yy4eOHO-
HCCIIEIOBATEILCKOM U POSKTHOM eITeTbHOCTH, HAaBBIKAMU pa3pelieHus mpoodiemM; criocoOHOCTh
U TOTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEHIeHUs NPAKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3JIUYHBIX METO/IOB MO3HAHUS; OBJIAJIEHUE BUIAMHU ACSITEIBHOCTHU MO MOJYyYEHHUIO
HOBOTO 3HAHMSI, €T0 WHTEPIPETAINH, TPEOOPa30BAHUI0 U MMPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX
CUTyaIUsiX, B TOM YHCIIC TPU CO3/IaHUU YYEOHBIX M COIMAIBHBIX IPOEKTOB; (opMUpOBaHHE
HAy4YHOTO THUIIA MBINIIJICHUS, BIAJCHUE HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH TOHSTHSIMH H
METO/IaMH; CTaBUTh M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pPa30BaTEIbLHOMN IS TEIILHOCTH 1
KU3HCHHBIX CUTYAIUAX; BBISIBIISATH IPUUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyallM3UpOBATh 3a/1auy,
BBIJIBUTaTh THUIOTE3y €€ PEIICHMs,, HaXOAuUTh apryMEHThl JUIsi JOKa3aTelIbCcTBAa CBOUX
YTBEPKJICHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS; aHATU3UPOBATh MOJYYEHHBIE B XOJI€
pELIeHUs 3a/layu PEe3yNbTaThl, KPUTUUECKH OLICHUBATh UX
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JIOCTOBEPHOCTh, IMPOTHO3MPOBATh HM3MEHEHHWE B HOBBIX YCJIOBHUSX; JaBaTh OIIGHKY HOBBIM
CUTYaIlMsIM, OICHWBATh HPUOOPETEHHBIN OIBIT; pa3padaThiBaTh IUIAH PELICHUS MPOOJIEMBI C
y4eTOM aHaJIn3a MMEIOLIMXCS MaTepPHAIbHBIX M HEMAaTEPUAIBHBIX PECYpPCOB; OCYIIECTBIATH
IeJICHANPABICHHBIN IMOUCK TIEPeHOCa CPEICTB U CIIOCOOOB IEHCTBUS B MPOQECCHOHATBHYIO
cpedy; YyMeThb TIepEHOCUTh 3HAHHWA B I[IO3HABATENBHYI0 M IPAKTHUECKYI0 00JacTu
KHU3HEICATEIIbHOCTH; YMETh HWHTETPUPOBAaTh 3HAHUS M3 pa3HBIX MPEIMETHBIX OO0JACTei;
BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTHHAIBHBIC TOIX0/Ibl U PEIICHUS; CTABUTH IPOOIEMBI 1
3aJauu, JIOMYCKAIOIINe albTepHATUBHBIC PELICHHUS;

B) paboTa ¢ uHpoOpMaLueil: BIaJeTh HaBBIKAMH MOIY4YeHUsI HHPOPMALIUU U3 HCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IOWUCK, AaHAINW3, CHCTEMATH3alHI0 U
MHTEpIpEeTanrio NHPOPMALUU PA3TUYHBIX BHIOB U (POPM MPENCTABICHUS; CO3aBaTh TEKCTHI B
pa3nuYHBIX (opMaTax ¢ y4eToM Ha3HAYeHHs MH(OPMAIHM M IIENIEBOW ayIWTOPHH, BBHIOHpAs
ONTUMANIbHYI0  (OpPMY TPEICTAaBICHHUS ¥  BU3yaJW3allMH;, OIEHUBATH JOCTOBEPHOCTH,
JETUTUMHOCTh HWH(GOpPMAIMH, €€ COOTBETCTBHE IPABOBBHIM M MOPAIBHO-ITHYECKHUM HOPMaM;
UCIIONIb30BaTh CPENCTBA MH(OPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTraHM3alMOHHBIX 33/1a4 C COONIOJCHHEM TpeOOBaHMI
SPrOHOMHKH, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PECYypCcOCOepEeKEHHS, MPABOBBIX U STHYECKUX
HOPM, HOPM HMH(OPMAIIMOHHOW 0€30MacHOCTH; BJIAJIETh HABBIKAMH PACHO3HABAHMS M 3aIIUTHI
uH(pOopMaInu, THPOPMAIIMOHHOH OE30ITaCHOCTH JINYHOCTH.

OgJajieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU Y4eOHbIMU JefiCTBUAIMU:

a) OOIIeHHe: OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX c(epax >KU3HHU; paclo3HaBaTh
HeBepOaJbHBIE CpelCTBA OOIICHHs, TOHUMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB, PACIO3HABATH
NPEANOCHIIKM KOH(IMKTHBIX CUTYallMd M CMAr4ath KOH(IMKTBI, BIIAJAETh Pa3IMYHBIMU
croco0amMu OOIIEHUS M B3aMMOJEHCTBHS; apryMEHTHUPOBAHHO BECTH JTMAJIOT, YMEThb CMsr4aTh
KOH(UIMKTHBIE CHUTYyallMd; pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pEHHUs C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCTHasl IEeSATEIbHOCTh: MOHUMATh U MCIOJIb30BaTh NMPEUMYILECTBA KOMAaHAHON U
UH/IMBUYaJIbHOW paboThl; BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX IEHCTBUH € ydyeToM
OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)J10T0 4jeHa KOJUIEKTUBA; MPUHUMATD 1€ COBMECTHOM
NeSITeIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATH JAEHCTBHS MO €€ JOCTHIKEHHIO: COCTABIATD
IUIaH JACUCTBUH, pacrpelenaTs polHd ¢ y4eTOM MHEHUN yJacTHHUKOB, 0OCYKIaThb pe3yJbTaThl
COBMECTHOM pabOThI; OLIEHMBATh KaYeCTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHHKA KOMAaH/bI B
o0MIMiA pe3yabTat Mo pa3paboTaHHBIM KPUTEPHUSIM; MTPEIaraTh HOBBIE IIPOCKTHI, OLIEHUBATh UJIEH
C TO3WIMH HOBU3HBI, OPUTHHAIBHOCTH, NPAKTUYECKOH 3HAYMMOCTH; KOOPIWHHPOBATH W
BHIIIOJIHATH  pabOTy B  YCIOBUSIX PEaTbHOTO, BHPTYAIBHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUSA; OCYLIECTBIATh IO3UTUBHOE CTPATETHUYECKOE IOBEACHHE B pa3IMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

OsiaieHnne yHUBEPCAJbHBIMH PeryJISITHBHBIMH Y4eOHbIMU 1€ CTBUSIMH:

a)  CaMOOpTraHW3aIMs:  CaMOCTOSITEIBHO  OCYIIECTBIATH  IO3HABATEIHHYIO
NeSITeTIbHOCTD, BBIABIISITH IMPOOJIEMBI, CTaBUTh W (OPMYIHpOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON JIEATENFHOCTH M KU3HEHHBIX CHUTYAIHSIX; CAMOCTOSTEIbHO COCTABIIAThH IUIaH
pemeHnss TpoOJeMbl C y4YEeTOM HMMEIOUINXCS PECYpCcoB, COOCTBEHHBIX BO3MOXHOCTEH U
NPENOYTEHHH; 1aBaTh OLEHKY HOBBIM CHUTYAIMsIM; PacIIUpsTh paMKH y4eOHOro NpeaMeTa Ha
OCHOBE JIMYHBIX MPEANOYTEHUHN; JNeJlaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 pEIICHHE; OLEHUBAaTh NPUOOPETEHHBIH OMBIT; CIIOCOOCTBOBATH



(OpMHPOBAHUIO U IMPOSBJICHUIO IIMPOKOH IPYyIULUN B Pa3HbIX OOJIACTSX 3HAHUMN, NMOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJb: JaBaTb OLEHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTUBBI B
JEATEIIBHOCTh,  OLIGHMBAaTh  COOTBETCTBME  pE3YyJbTaTOB  ILIEJAM;  BJIAJETh  HAaBBIKAMU
MIO3HABATENIHOM pe(IeKCHH KaKk OCO3HAHUS COBEPINAEMBIX JCWCTBUI W MBICIUTEIBHBIX
IPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHMH; HCIOJIB30BATH NMPUEMBI PE(ICKCHUH IS OLCHKH
CUTYyalluH, BHIOOpa BEPHOTO PEIICHHUS; YMETh OLEHHMBATH PUCKA U CBOEBPEMEHHO NPUHUMATH
PELICHUS 110 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEUIEKT, IPEAnonararouil c¢oOpMUPOBAaHHOCTb: CAMOCO3HAHMUS,
BKJIIOYAIOLETr0 CIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BUJIETh HAIIPABICHUS
pa3sBUTHsI COOCTBEHHON SMOLMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0e€; CaMOperyIupOBaHus,
BKJIIOUYAIOIETO CaMOKOHTPOJIb, YMEHHE IPUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE,
CIIOCOOHOCTh aJANTHPOBATHCA K 3MOLMOHAIBHBIM U3MEHEHHUSIM U NPOSBISATH T'MOKOCTb, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEN MOTHBALIMY, BKIIOYAIOLIEH CTPEMIICHUE K JIOCTUKEHUIO LIENIN U
ycnexy, ONTUMH3M, HHULIUATUBHOCTh, YMEHHE JIEMCTBOBATh, UCXOMs U3 CBOMX BO3MOXKHOCTEH;
AMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh AMOLMOHAILHOE COCTOSIHUE JPYTUX, YUYUTHIBAThH
€ro TpHU OCYIIECTBICHMH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO M CONEPEKHBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIOYAIOIIUX CHOCOOHOCTh BBICTpAUBaTh OTHOILEHHUS C APYrUMHU
JFOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTh KOH(IUKTHI;

I') NpuHATHE ce0sl M APYrux JIOJel: NMpUHUMAaTh ceOs, MOHMMas CBOM HEIOCTAaTKU U
JIOCTOMHCTBA; IIPUHUMATb MOTUBBI U apryMEHTHl APYIUX JIIOACH IIPU aHaIu3e pe3yabTaTOB
JeSTeNIbHOCTH; IpU3HAaBaTb CBOE IPaBO W IpaBO JAPYTUX JIOAEH Ha OLIMOKHU; pa3BUBATH
CIOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEAMETHBIE PE3YJIbTATBI

1) BiaseHHe METOAAMHU JOKa3aTeJbCTB, AITOPUTMaMH pEIICHHS 3a/a4; YMCHHUE
(bopMyIupOBaTh OMPEEIECHUS, AaKCUOMBI U TEOPEMBI, IPUMEHSATDH UX, IPOBOJAUTH JI0Ka3aTEIbHbIE
paccyXJIeHHUs B XOJI€ PELICHUsI 33/1a4; YMEHHE ONIEPUPOBATh MOHATHAMU: ONPEICIICHUE, aKCHOMa,
TEeOopeMa, CIIeACTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTebCTBO, PAaBHOCUJIbHBIE (DOPMYIUPOBKH;
yMeHue (popMysInpoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEDPBI, UCIOIb30BaTh METOJ MaTEMATUYECKON MHAYKLUU; TPOBOAUTH 10Ka3aTEIbHbIC
paccyXJIeHus IIPH PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO ITPABHIIBHOCTD PACCyKICHU;

2) yMEHHE OINEepUpPOBATh MOHATUSIMH: CTENCHb YMCIIA, CTENCHb C IENIBIM MOKa3aTeleMm,
KOPEHb HATypaJlbHOM CTENEHH, CTENEeHb C paldOHAJIBHBIM IIOKA3aTeleM, CTEINEHb C
NENCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTejaeM, JIoTapudM 4YHCclia; YMEHHE BBINOIHSITDH
BBIUMCJIEHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHHM CO CTENEHSMU U Jiorapudmami,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHUH; ) yMEHHE CBOOOJHO ONEPUPOBATH
HNOHATHUSAMHU: JIorapu(M YUCIa, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMeHue oneprpoBaTh MOHATUAMHU: PallOHaTbHbIC, HpPAIlHOHAIbHbIE, TOKa3aTebHEIE,
CTENEeHHbIE, TIorapu(PMUUECKHe, TPUTOHOMETPUYECKHE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

4) yMeHHe ONeprpoBaTh MOHATHAMU: (GYHKIHs, HENpPepbiBHAS (QYHKIUS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeTeHHBbIH HHTErpajl; yMEHHWE HaXOJAWTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKLUH, UCIIOJIB3Ysl CIPABOYHBIE MaTepHaIIbl; UCCIEA0BATh B IPOCTEHIINX CllydasX (yHKIIUU



Ha MOHOTOHHOCTb, HAXOIUTh HAaNOOJbIINE U HAUMEHbIINE 3HaYeHUSI QYHKIUI; CTPOUTH rpapuKu
MHOTOYJICHOB C HCIOJb30BaHHWEM ammapaTa MaTeMaTH4YeCKOro aHajiu3a; MPUMEHATh
MIPOU3BOHYIO NIPU PELICHUU 3a/lad Ha JIBIKEHHUE; PellaTh MPAaKTUKO-OPUEHTUPOBAHHBIEC 33a1a41
Ha HauOOJIbIINE U HAUMEHbIIIME 3HAUEHHU s, Ha HAXOXKJICHHE ITyTH, CKOPOCTHU U YCKOPEHHUS; yMEHUE
UCTIOJIb30BaTh CBOMCTBA U TpapuKu PYHKIUI JUIS pelIeHUs] YpaBHEHHI, HEPABEHCTB U 337134 C
napaMerpamu; u300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA PEUICHUH YpaBHEHHIA,
HEPaBEHCTB U X CUCTEM;

5) ymeHue onepupoBaTh MOHATHIMU: pallOHaIbHAs QYHKIHS, TOKa3aTenbHast QyHKIIHS,
creneHHas (GyHKOus, Jorapudmudeckas yHKIHS, TPUTOHOMETpUUECKUE (PYHKIIMU, OOpaTHbBIC
GyHKIIMM; YMEHHE CTPOUTh TpadUKH HW3YYEHHBIX (YHKUMN, HCIONb30BaTh Ipaduku mpu
U3YyYEHHUH TMPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a[ad U3 APYruX y4eOHBIX MPEAMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh (POPMYIaMH 3aBUCUMOCTH MEX/1Y BETHUYNHAMH;

6) yMeHue peliaTh TEKCTOBBIC 33/1a4H Pa3HbIX THIIOB (B TOM YHCIIC HA MPOIICHTHI, IO U
YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYyr, HAJIOTH, 33Ja4d U3 OOJACTH
yIOpaBlIeHUS JHYHBIMH M CEMEWHBIMH (DMHAHCAMH); COCTABJISTh BBIPAKCHUS, YPaBHEHHS,
HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIIEI0BATH IMOJIYYEHHOE PELICHUE U OLIEHUBATh
PaBAONOI00HOCTH PE3yJIbTATOB;

7) yMEeHHUE ONepUpOBaTh MOHATHIMU: Cpe/iHee apudMeTrndeckoe, MeiMana, HauOOoJbIIe 1
HaVMEHbIIIEe 3HAUCHMs, pa3Max, IUCIEpCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHE U3BIEKaTh, HWHTEPIPETUPOBATH HHQOpPMAIIMIO, MPEJICTaBICHHYIO B Ta0iulax, Ha
quarpammax, rpadukax, OTpaXkarollyto CBOMCTBA pealbHBIX MIPOILECCOB U SIBICHUI; TPEICTaBIATh
uH(GOPMALIMIO ¢ TOMOIIBIO TAOIUI U AUAarpaMM; HUCCIIEOBATh CTATUCTHYECKHUE JaHHBIC, B TOM
qrclie C MPUMEHEHHEM rpauecKux METOOB U AJIEKTPOHHBIX CPECTB;

8) yMeHHe ONMEpUPOBATH MMOHATHIMHU: CIYYaiHBIH OMBIT W CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHSI; yYMEHHE BBIUMCIATH BEPOSTHOCTH C WCIIOJIIb30BaHUEM
rpadU4ecKuX METO/OB; TPHUMEHSATh (OPMYIBI CIIOKEHHS M YMHOXXEHHS BEpPOSTHOCTEH,
KOMOWHATOpHBIE (DaKTBI M (POPMYIIBI NP PEIICHUH 3a/1a4; OICHWBATh BEPOSITHOCTH PEabHBIX
COOBITHIA; 3HAKOMCTBO CO CITYYaiHBIMU BEJTMYMHAMU; YMEHHUE TIPUBOIUTH TIPUMEPHI MTPOSIBIICHUS
3aKOHA OOJNBIIMX YHCE B MPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX;

9) yMeHHe OMEpPUPOBATh TMOHATUAMH: TOYKA, MpsAMasl, IJIOCKOCTh, MPOCTPAHCTRO,
JBYTPaHHBIN YTOJI, CKPEIIUBAIOIINECS MPSMBbIE, TAPAIIEIbHOCTh U IEPIICHIUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEH, Yroia MeXIy NpSMBIMHU, Yol MEXAY MPSAMOM M TUIOCKOCTBIO, Yrol MEXIy
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO TUIOCKOCTH, PACCTOSHUE MEXIYy MPSIMBIMH, PACCTOSHHUE
MEXy TUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PEIICHUN 3a71ad H3y4eHHbIE (DAKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00bEKTOB OKPYKAFOIIETO MUPA,

10) ymeHue onepupoBaTh NOHATHSIMHU: MHOTOIPAHHUK, CEUCHHE MHOTOTPAaHHUKA, KYO,
napajuieNienune1, IpusMa, nupamMusa, Gurypa u moBepXHOCTh BPaICHHUS], IWIHHIP, KOHYC, 1I1ap,
cdepa, ceueHuss GUTYpHl BpalleHHs, TUIOCKOCThb, Kacaromasics cdepbl, MWIMHIpA, KOHYCA,
TUIONIA/Ib TOBEPXHOCTH MTUPAMUIBI, TPU3MBI, KOHYCA, IIIIMHAPA, TUIOMaas cepbl, 00beM Kyda,
MPSIMOYTOJIBHOTO Tapasuiesienuieia, MUPaMUbl, PU3MBI, [WIHHIPA, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAIEHHs, UX CEUYCHHS] OT PYKH, C ITOMOIIBIO
YEepTEeIKHBIX MHCTPYMEHTOB W JJEKTPOHHBIX CPENICTB; YMEHHE pACIO3HABATh CHMMETPHIO B
NPOCTPAaHCTBE; yYMEHHE pACHO3HABaTh TNPABWIbHBIE MHOTOTPAHHUKH, YMEHHE CBOOOIHO
OTIEPHPOBATH MOHITUSMU: JBIKECHHUE, IMapauIeIbHBIN TEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHuE MOA00us, MOJO00HBIC (DUTYPHI; YMEHHE PaCIO3HABATH
paBHBIE U TOJ00HBIE (PUTYpBI, B TOM YHCJIE B MPUPOJAE, UCKYCCTBE, APXHUTEKTYpE; yMEHHE
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MCIIOJIb30BaTh FT€OMETPUUECKHUE OTHOIIEHUS, HAXOJUTh FT€OMETPUYECKUE BETUYUHBI (JIMHA, YTOJI,
iouaib, 00BEM) MPH PELICHUHU 33a]a4 U3 IPYIUX yYEOHBIX MPEAMETOB U U3 peaibHON KU3HU;

11) ymeHme OnepupoBaTh MOHATHIMU: JBIKCHHUE B TIPOCTPAHCTBE, MOA00HBIE QUTYPHI B
IPOCTPAHCTBE; UCIOIB30BATH OTHOIICHHUE TUIOIIAICH TOBEPXHOCTEN N 00BEMOB MOI0OHBIX (DUTYP
IIPU pELICHUH 33/]a4;

12) ymeHHE BBIYHCIIATH FEOMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIONIa]h, 00beM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYIIBI U METO/IBI;

13) ymeHwe omepupoBaTh MOHATUAMH: HPAMOYrOJbHAS CHCTEMa KOOpPJMHAT,
KOOPJIMHATBl TOYKH, BEKTOp, KOOPIMHATHI BEKTOpA, CKAISIPHOE IMPOU3BEIECHUE, YIOJd MEXKIY
BEKTOPAMM, CyMMa BEKTOPOB, IIPOM3BEJIECHUE BEKTOpAa HAa 4YHMCIO; HAXOAUTh C IIOMOIIBIO
U3y4EHHBIX (HOPMYJ KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHIE MEXTY IByMSI TOUKAMH;

14) ymenue BHIOMpATh MOIXOAANIMHA W3YYCHHBIH METOJ ISl pCIICHHs 3a]aud,
pacno3HaBaThb MaTeMaTHueckue (aKkThl M MaTeMaTH4YEeCKHME MOJEIM B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE MPHUBOJUTH TMPUMEPHl MaTeMaTHUYECKHUX
OTKPBITUI POCCUIICKON U MUPOBOM MaTeMaTUYECKOW HAYKH;

15) ymeHue omepupoBaTh MOHATHIMHU: MHOKECTBO, MOJAMHOXECTBO, OIEpAIMU Ha[
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmapar jis OINHCAHUS
peabHBIX TIPOLIECCOB M SBICHHWN IMPH PEIICHUH 33/a4, B TOM YHCIE U3 JPYTUX Y4eOHBIX
IIPEMETOB;

16) yMeHHe onepupoBaTh MOHITUAMH: HATYPAILHOE YUCIIO, IIEI0C YHCIIO0, OCTATOK TI0
MOAYJIIO, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPaIbHbIX, UEIbIX,
palMOHANbHBIX, IEUCTBUTEIBHBIX YUCEIT; YMEHUE UCIIOJIb30BATh IPU3HAKH JI€IMMOCTH,
HAaUMEHBIINN OO JenuTeNb U HauMeHbIlee o0Iee KpaTHoe, anroput™ EBkinuaa npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

17) ymeHue onepupoBaTh MOHATHIME: TOXIESCTBO, TOXKICSCTBEHHOE Pe0Opa3oBaHHe,
YPaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCUIIBHOCTH YPABHEHMI,
HEPAaBEHCTB U CUCTEM, pallOHAIbHbIE, UPPALIMOHAIIbHBIE, T0KA3aTEIbHbIE, CTEIIEHHBIE,
jorapumMuyuecKre, TPUrOHOMETPUYECKUE YPaBHEHHS, HEPABEHCTBA U CUCTEMbI; YMEHHE peliaTh
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX IPUEMOB; PelIaTh YpaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHSATh YPAaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI IS
peleHns MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3In4yHbIX 00J1acTel HayKU U pealbHOM KU3HH;

18) ymenume CBOOOJZHO  ONEPUPOBATH  MOHSATHSIMU:  TOCJIEIOBATEIBHOCTH,
apudMeTHuecKas Iporpeccus, TreoMeTpuueckas Mporpeccusi, OECKOHEUHO yObIBaromias
reoMeTpHuUecKas IPOrpeccus; yMEHUE 3a7aBaTh M10CIEJ0BATEIbHOCTH, B TOM YHUCIIE C IIOMOILBIO

PEKYPPEHTHBIX (pOpMyII.
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3 CTPYKTYPA U COAEP KAHHUE YYEBHOI'O IPEIMETA MATEMATHUKA

3.1  O0beM yuyeOHOro npeamera MaremMaTuka U BUAbI y4eOHOii paGdoThl

Bun yueOHo# padoThl Oobem
4acoB
O0beM paboThl 00y4YalOUIUXCH B aKaJleMHYeCKUX Yacax (Bcero) 196
O6beM paboThl 00y4arOIIMXCS BO B3aMMOAEHCTBMU ¢ NpenogaBaTesieM 196
(Bcero)
B TOM YHCIIE:
JIEKIIAHN 78
MIPaKTUYECKHUE 3aHATHS 118

nabopaToOpHOE 3aHATHE

CamocrosiTesibHasi padoTa o0yuyawierocs (Bcero) ¢ 000CHOBaHUEM pacyera
BpeMEeHH, 3aTPAYHBAEMOr0 Ha ee BbITOJIHEHUe

B TOM YHCJIC:

U3yueHHe Yy4eOHOro/TeOpeTHYeCKoro wmarepuaia (Mo KOHCIIEKTaM  JICKITHi),
W3Y4YE€HHUE OCHOBHOU M JOTIOJHUTEIHHON JIUTEPATYPhI

IMOATOTOBKA K MPAKTUYCCKHUM U J'Ia60paTOpHI)IM 3aHATHUAM

BBITIOJIHCHUC HHAUBUAYAJIbHOT'O UJIN I'PYIIIIOBOT'O 3a1aHUA

IoAroToBKa K HpOMC)KYTOqHOﬁ arTeCTaluu, KoTopasd IMMpoOBOAUTCA B (bopMe )II/ICI).
3a4€Ta

NupuBuayanbHblii IPpoeKT

Koncyabranun

HpOMe)KyTO‘IHaﬂ aTrecranusda B (l)OpMe

1 cemectp — nuddepeHuupyemslii 3auet

2 cemecTp — AU depeHunpyemblii 3a4er
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3.2

TemMaTnyecKuil IVIaH U COJePKaHUe YH4eOHOI0 NMpeIMeTa MATEMATHKA

TemaTuueckue 6.]'[0](]/[, TEMbI

OcHoBHOe CcoAeprKaHue

O0BeM yacoB

OCcHOBHBIE BU/BI IEATEJILHOCTH

odyualomerocst
1 2 3 4
Paznes 1. Pa3zBuTHe NOHATHS 0 YHCJI€, MHOKECTBA. 16
Tema 1.1. MHOXeCTBO, Conepxanue JEKIMH Hcnonb3oBars TEOPETHKO-

Oorepanny Haa MHOXKCCTBaMU.

1. MHOXecCTBO, OnepaIiy HaJy MHOKecTBaMu Jlmarpammel Ditiepa—BenHa.

Tema 1.2.
JlelicTBUTENBHBIC U
UppanroHaIbHEIC YUCa

CopepxaHue JIEKIIMU

1 JlefictBuTenpHbIe gricia. OOBIKHOBEHHBIC U JECATUIHBIC IPOOH, IIPOLICHTEI,
OeckoHeuHble nepruoandeckue apoou. TokaecTBa U TOXIECTBEHHBIC
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEeHHs. HepaBeHCTBO, pelueHue
HEpaBeHCTBA. MeTo] HHTEPBAJIOB.

IIpakTrueckue 3aHITHS

1. [eiictBus ¢ npodsmu. [Ipumenenue npo0eil 1 IPOLEHTOB JUIs pEIICHUS
MPUKIIAJHBIX 33/1a4 U3 PA3IUYHBIX OTpaciiell 3HAHUN U PeaabHON KU3HU.
[TpubarxEHHBIE BEIYUCICHNS], TIPABHUIa OKPYTJICHUS, IPUKHJIKA U OL[CHKA
€3yJIbTaTa BBIYUCICHUI.
.Perenue nensIx 1 ApoOHO-pAIIIOHAIBHBIX YPABHEHUI U HEPAaBEHCTB

Tema 1.3. Apupmernueckuii
KOpPEHb N—OM CTEIEHHU.
HppanrioHansHbIe ypaBHEHUS U
HEpaBEHCTBA

CopepxaHue JIEKIIUU

1. ApudmeTndeckuii KOpeHb HATypaNbHOU cTeneHn. CBoicTBa U rpaduk KOpHS N-
ol creneHu. MeToibl pelieHns HPPaluOHAIBLHBIX YPAaBHEHUIN U HEPABEHCTB.

IIpakTrueckue 3aHATHS

1. leticTBus ¢ apu(hMETHISCKUMH KOPHIMH N—O0¥ CTENICHU.
2.Pelienne uppanOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB. Pelenue
HppalMOHAIbHBIX YPABHEHUI U HEPABEHCTB Pa3IMYHBIMHU METOAAMU.

MHOXECTBEHHBII ammapaT A ONHCaHUs
XO0Jja PEUIeHHs MaTeMaTH4eCKHX 3ajad, a
TaKXKe pealbHBIX IPOLECCOB M SBICHU,
IIPU PEIICHUN 337a4 U3 JIPYTUX y4eOHBIX
HpeMETOB.

OnepupoBarb TOHATUSIMH.
pallMOHAIbHOE YHCIO, JEHCTBHTENBHOE
YHCII0, OOBIKHOBEHHAsI APOOb, JeCITHYHAS
IpoOb, IPOLICHTHI.

BobInoaHATH apudMeTHiecKue onepamnun ¢
palMoOHANBPHBIMU U JACHCTBUTEIbHBIMH
YHUCIaMK; TMPUOIVKEHHBIE BBIYUCICHHUS,
HCIOJb3Ys NIPaBUIIa OKPYTIICHUS.

JenaTe NPUKHAKY M OLEHKY pe3ylnbTaTa
BBIUUCIICHUIL.

OnepupoBaTh NOHATHAMM: TOXJECTBO,
YpaBHEHHME, HEPABEHCTBO;  LEIOE H
panyoHaIbHOE ypaBHEHHE, HEPABEHCTBO.
BoinoaHATE mpeo0pa3oBaHMsl LEIBIX U
palMOHAIIBHBIX BBIPAKEHUIL.

Pemiate  OCHOBHBIE  THUIIBI  IENBIX
HppaluOHAIIBHBIX YpaBHEHU u
HEpaBEHCTB.

IIpuMeHATH palMoOHANbHBIE YPAaBHEHHS W
HEepaBEHCTBA JUIS pereHus
MaTeMaTUYECKUX 3afad M 3a7ad U3
pa3Iu4HBIX oOJacTell HaykKd W peanbHOU
JKU3HU.

®opmMyIHUpPOBATh, 3aNMChLIBATH B
CUMBOJIMYECKOM popme H
WLTIOCTPUPOBATH NMPHMePaMM CBOICTBa
KOPHS N-Oi CTENEeHHU.

BbinoyiHATh npeodpa3oBaHus
HppaLUOHAIIBHBIX BBIPAXKEHUI.

Pemarns OCHOBHBIE TUIIBI
MPPAIOHATIBEHBIX YpaBHEHUH u
HEpPaBEHCTB.

IIpuMeHsATH A pellleHUs] Pa3JIMYHBIX
3ala4  UppalMOHAJbHBIE YPAaBHEHUs W
HEepaBEHCTBA.

Ctpoutb, 4yuTaTh TpaduK KOPHSI n-oi
CTEMEHN.

Hcnosb3oBaTe nuppoBbIe pecypebl Ui
nocTpoenust  rpapukoB  QyHKUMH W
H3Y4EHUS UX CBOICTB

Kontpoabsnast padora Nel




Paznen 2. ®yuxunu u rpaduxn. CTenens ¢ nejbIM nokasarejieM. CTeneHb ¢ pAIHOHAJIbHBIM MIOKa3aTeIeM.

Tema 2.1. ®yHKIUA, CTOCOOBI
3amanus Qyskiun. CreneHb C
nenaslM IokasareneMm. CreneHn
C PallMOHANBEHBIM TTOKA3aTEeIICM.

CopepxaHue JISKLIUU

1. ®ynkuwms, ciocoOs! 3ananust pyHknwn. ['paduk GyHknnn. BzanMHao 00paTHbIC
¢yaknuu. O0IacTh ONPEACICHUS M MHOXKECTBO 3HaueHu (yHkmu. Hymm
¢byukiyn. [IpomMexyTku 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (QYHKIIHH.
CrenenHas (GYHKIMS C HATYPAJIbHBIM, IICJBIM M PAIlHOHALHBIM ToKa3areneM. EE
CBO¥CTBA U rpaduK

HpaKTI/I‘IeCKI/Ie 3aHATHUA

OnepupoBaTh NOHATHAMHU: (QYHKIUS,
crocoObl 3agaHusl (YHKIHUH, B3aHMMHO
oOpaTHble (QYHKITNHU, 00JIACTh ONPECIICHUS
W MHOXECTBO 3HaYCHUH (QyHKIUH, TpaduK
¢yHKIMK;  9ETHOCTE W HEYETHOCTH
GyHKIMH, HyIM (YHKOUH, TPOMEXYTKH
3HAKOIIOCTOSTHCTBA.

1. HaxoxneHne 3Ha4YeHAN BRIPAXCHUH C PallHOHANTBHBIM ITOKa3aTeNIeM CTEIICHH. 2 | BBINOJIHATE MpeoGpa3oBaHus CTCIICHEH C
I'paduk pysxumn. Bzanmuo oOpaTabie pyHKInu. O0IacTh ONpeneNeHus u LICJIBIM MOKa3aTeJICM. Hcnons3oBats
MHOecTBO 3HaueHu# ¢pyHkunu. Hymu gyskiun. [IpoMexyTKH 3HAaKOMIOCTOSHCTBA. CTaHAPTHYIO (opmy 3alicu
2. Yérnpie u HeuéTHbIe (yHKIMU. CTaHmapTHas GopMa 3amucu JeiCTBUTEILHOTO 2 | ACHCTBUTCIBHOIO YUCIIA.
grcia. Vcnonp3oBaHne TOAXOAIIEH GOPMEI 3aIUCH JeHCTBUTENBHBIX YHCENT IS @opmy.MpoBaTh M HITIOCTPHPOBATH
pelIeHHs IPaKTUIEeCKUX 3a]a4 U MPECTaBICHUS JaHHbBIX. rpagudecku CBOMCTBA CTCIICHHOU
GbyHKIMN. Beipaxarthb $hopmynamu
3aBUCHMOCTH MEXly BEITMUNHAMH.
Hcnonb3oBats nugposBbie pecypebl s
nocTpoeHuss  rpadukoB  QyHKIMH U
W3y4YEHHUs UX CBOMCTB
Paznea 3. [loka3arenbHas GyHKIUS 12
Tema 3.1. [lokazarenbHast ConepkaHue JEKIMK DopMyIHpPOBATD, 3alUChIBAThH B
¢yHKIMA, €€ cBOiicTBa U 1.1lokazaTenpHas QyHKLU, €€ CBOMCTBA U IrpauK CHMBOJIMYECKO dopme "
rpadux IIpakTueckue 3aHsTHA HWJLIIOCTPUPOBATL IIPUMEpPaMU CBOWCTBA
1. IlocTpoenne rpadukoB moka3aTelbHBIX (QYHKIMH. 2 | cremenu.
IlpumeHsaTL CBOIMCTBAa  CTENEHU A
Tema 3.2. [loka3arensHble Conepxanue JIEKIMH TpeoOpasoBaHIs BBIPA)KCHHIA.
ypaBHEHHs 1 HEPAaBEHCTBA. 1. Tloxa3arenbHble ypaBHeHUs. OCHOBHBIE IPUEMBI UX pelneHust. [lokazaTenbHble @opmy.IMpoBaTH M HIIIOCTPHPOBATH
HepaBeHCTBAa. OCHOBHBIE ITPUEMBI UX PEIICHUSI. rpaguyecKn  CBOMCTBA  I0Ka3aTeIbHOM
TTpakTHYECKHE 3aHATUS yHKimH.
1. PellicHHe MOKa3aTeIbHBIX ypaBHCHHI. 77| Pemars OCHOBHbIC THIIbI MOKA3aTENbHBIX
2.Pemmenne noka3arenbHbIX HEPaBEHCTB 2 %’aBHeHHH Y1 HCPABCHCTB.
CM0JIb30BaTh HU(POBBIE pecypehbl UL
NOCTpOeHHs.  rpagukoB  QyHKUME W
N3y4YEeHUS UX CBOHCTB
KontpoabHasi pagora Ne 2 2
Pazgexa 4. Jlorapudpmuyeckas pyHKuus 18
Tema 4.1. Jlorapudm unca. ColepkaHue JEKIMK DopMyIHPOBATh, 3alliChIBATH B
JlecaTudHble U HaTypaJlbHbIE 1. Jlorapudm uncna. Jlecatuunble u HaTypasbHble Jlorapudmel. Jlorapupmudeckas CHMBOJIMYECKO dhopme "
norapudmsl. [IpeobpazoBanue (dbyHKIMS, €€ CBOHCTBA M rpaduK WIJIOCTPUPOBATh NMPUMepPaMM CBOWCTBa
BBIPAXKECHUH, COIEPKALINX IIpakTiueckne 3aHsATHs norapudma.
norapugmsl. 1. Pemenue 3amanuii Ha MpUMEHEHHE ONpeeNICHNs Jorapupma, OCHOBHOTO 2 B"‘“"““"T} npeodpasoBanus
JIOTapu(pMITIECKOT0 TOXK/IECTBA U CBOHCTB JIOTapH(pMOB. BBIP@KCHHIA, COCPIKALINX JIOrapU(pMBIL.
2. [IpeoOpa3oBaHye BBIpaKEHHH, COJEPKAIINX JIOrapr(MBbI. 2 | @opMyIMpOBaTE M MIJLTIOCTPUPOBATH
Tema 4.2 Jlorapuhmudeckue Copepxanue JISKIIUN E)pa(l)l/I‘IeCKI/l CBOIiCTBa J0rapupmMuIecKoii
VHKIHH.
YPABHCHUA M HEPABCHCTBA. 1. Jlorapupmuueckue ypaBaeHust. OCHOBHbIE IIPUEMBI MX PEIICHUSL Pemarh OCHOBHBIE —
JorapuQMUIECKUX ypaBHEHUN u
2. Jlorapudmuueckue HepaBeHCTBA. OCHOBHBIE MPUEMBI HX PEIICHUS HEPABEHCTB.
Hcnoan3oBaTh uu(poBbIe pecypesl Ui
TlpaxTirieckue sanaTus nocrpoenus  rpadukoB  QyHKUMH U
1. TTocTpoenue rpadKoB JOorapuPMUISCKIX (YHKITHI. 2 | u3y4eHUs MX CBOKCTB. .
2.Pemienue norapu(pMu4ecKkrux ypaBHEHUN U HEPABEHCTB. 2 | 3HAKOMHTBLCH ¢ HCTOpMeil  pa3BUTHA
3. Pemenue norapuMuueckux HEPaBEHCTB. 2 | MaTeMaTuK1
KonTpoabnasi pagora Ne 3 2
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Paznen 5. @opmyJibl TpuronoMerpun. Tpuronomerpuyeckne ypaBHeHHs H HepaBeHcTBa. Tpuronomerpnyeckue

¢yHKUMHU U UX rpaduKu.

24

Tema 5.1. CuHyc, KOCUHYC U

CopepxaHue JISKIIMU

TaHT'€HC YMCIIOBOTO apIyMEHTA.
ApKCHUHYC, apKKOCUHYC U
apKTaHT'€HC YHCIIOBOTO

1. TpuroHOMeTpHIECKast OKPYKHOCTD, OIPENICIICHUE TPUTOHOMETPHUUICCKUX (QYHKITHI
YHCIIOBOTO apryMEHTa, NX CBOWCTBA

apryMeHTa.

Tema 5.2. OcHOBHbBIE ConepxaHne JeKIUN

TPUTOHOMETPHYECKHUE 1. 3aBUCHMOCTD MEXy CHHYCOM, KOCHHYCOM U TAHI'€HCOM OJJHOTO M TOTO )K€ yTJia.
(hopMyIIBL OCHOBHBIE TPUTOHOMETPUIECKHE TOKAeCTBA. OCHOBHBIC TPUTOHOMETPHUYCCKUEC

¢opmymsl. DOpMyIIBI IPUBEACHHUSL.

[IpakTueckue 3aHsATHSA

OnepupoBaTh  NOHATUSIMM:  CHHYC,
KOCHHYC M TaHICHC MPOM3BOJIBHOTO YTIa,
nepuoandecKkast QyHKIUSL.

Hcnonbs30BaTh 3alHUCh IIPOU3BOJIHHOTO

yria qepes oOparHble
TPUTOHOMETPUYECKHE (DYHKIIHH.
Bomoansts npeodpa3oBaHusA

TPUTOHOMETPUYECKUX BBIPAXKECHUH.
Ctpours, aHAJIM3HPOBATh, CPABHUBATH
rpadUKy TPUTOHOMETPUYECKUX (QYHKIHH.

1. TIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BEIPAKCHHH. 2 | @opMyIMpOBaTE M MJLTIOCTPHPOBATH
Tema5.3.Tpuronomerpudeckue | CojepiKaHue JEKIUN rpaguyecku  cBoHucTBa
ypaBHEHHS] 1. TIpocreiinmie TPUTOHOMETPHYCCKIE YPABHCHHS. TPUTOHOMETPHUUECKHX (yHKIHIL.
2. TpuroHoMeTpHUeCKNe ypaBHEHHS, CBOSIINECS K KBaApaTHBIM. OTHOPOAHBIC Hcnois308aTh TPagHKH 1A pelleHHs
TPUTOHOMETPUUECKHE YpaBHEeHUs 1i1 u 2l cTeneHu TPUT'OHOMCTPUICCKUX HCPABCHCTB.
3. TpuroHomeTpuyeckue ypaBHEHHs, pelIaeMble Pa3JIoKECHUEM Ha MHOKHTEITH. Pemars OCHOBHbIC THIIPL
TPUTOHOMETPUYECKUX ypaBHEHHH,
Hpakruueckne 3aHATHA [IpoCTeNIINe TPUTOHOMETPUYECKUE
1. Pemienye MpoCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUM. 2 | HepaBeHCTBA.
2.IlpuMeHeHNEe OCHOBHBIX METOJIOB PEIICHHS] TPUTOHOMETPUYECKUX yPaBHEHHH. 2
Pemenne TpUrOHOMETPUYECKUX YPaBHEHHUH.
Tema 5.4. CopepxaHue JIEKLIUU
Tpuronomerpudeckme 1 IIpocTeiimme TpUroHOMETPUYIECKHE HEPAaBEeHCTBA
HEpaBeHCTBA IpakTHyuecKkre 3aHsTHS
1. PenieHne TpUrOHOMETPUYECKHX HEPABEHCTB 2
Tema 5.5. ConieprkaHue JCKIUH
Tpuronomerpuieckue 1. TpuroHomerpudeckue GYHKIMN, UX CBOWCTBA U rpa(uKu.
¢dyHk¥K ¥ X rpadukn IIpakTueckue 3aHsTHS
1.IToctpoenue rpahMKOB TPUTOHOMETPHIECKUX (YHKIIU. 2
Kontpoabnasi pabora Ned 2
Pa3gexn 6. [TocienoBaTeIbHOCTH M IPOTPECCHM. 4
Tema 6.1. ConeprkaHue JeKIHH
IMocnenoBarenbHOCTH U 1. ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS ITOCIIEA0BATEILHOCTEH. MOHOTOHHBIE OnepupoBarb MOHSITHSIMHU:
MPOTPECCHH. IOCJIE/I0BATENILHOCTH. Apu(MeTHIeCcKash K TeOMETpHUIEeCKasl IPOTPECCHUH. MIOCJIE/IOBATENILHOCTE, apu(pMeTHIecKast U
IpaxkTuueckue 3aHATHS TeOMETPHUYECKasi MPOrPECCHH; OECKOHEYHO
1. beckoHeuHo yObIBarolas reomeTpuueckas nporpeccust. CymMmma 6€CKOHEYHO 2 | yObIBaromas reoMeTpUYecKas Hporpeccus,

yObIBaroIeil reoMeTpudeckoi mporpeccuu. @opmyrna CIOKHBIX TPOIIEHTOB.
Hcnonp3oBaHue MpOrpeccuu Ajsl peleHHs peaabHbIX 3a4a4 NPUKIAJHOTO
Xapakrepa.

cyMMa 06ecKOHEUHO yOBIBaromeH
FEOMETPUUYECKOH IPOTrPECCUM.

3anaBarb TI0CJIE/IOBATEIILHOCTH
Pa3IUYHBIMH CIIOCOOAMHU.

Ipumensars dbopmyay CJI02KHBIX
NPOLEHTOB IS pelleHusl 33j1a4 U3

peanbHON MpakTUKU (C HCIOJIb30BAaHHEM
KaJIbKYJISITOPA).

Hcnoab3oBaTh cBoiicTBa
IIOCJIEIOBATENIbHOCTEH M TIPOTPECCHil ISt
pelleHns pealibHBIX 3ajad MPHUKIAJHOTO
Xapakrepa




Pa3znen 7. Beenenne B crepeomerpuio. [IpsiMble 1 IJIOCKOCTH B POCTPAHCTBeE.
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Tema 7.1. OCHOBHBIEC TOHATHS
CTepeoMeTpuH. 3HaKOMCTBO C
MHOTOTPaHHHUKaMH,
M300pa’keHNEe MHOTOI'PAaHHUKOB
Ha PUCYHKaXx.

CopepxaHue JISKLIUU

1.0cHOBHEIE MOHATHS cTepeoMeTpuH. [IpaBuina H300paskeHUst Ha PUCYHKaX:
n300paXeHHs THIOCKOCTEH, MapaJUIEIbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
[MonsaTHe 06 aKCHOMATHYECKOM HOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHI
U CJICICTBHS U3 HUX.

2. 3HaKOMCTBO C MHOTOI'PaHHUKaMH, N300pakeHHe MHOTOTPaHHUKOB Ha PHCYHKaX,
Ha IIPOEKIMOHHBIX YepTexkax. HauanmpHbIe cBeeHNS 0 KyOe 1 mupaMuie, ux
pa3BEpTkU U MozenH. CedeHus: MHOTOTPAHHUKOB.

[IpakTueckue 3aHsATHA

1.3agayu Ha TOCTPOCHUEC CEUCHUH: TMOCTPOCHUC CECYCHUA MECTOJJOM CJICJOB, KPATKO
3allUChIBATh MIarvu MNOCTPOCHUA CEYCHUA.

Tema 7.2. IIpsameie u
IUIOCKOCTH B IIPOCTPAHCTBE.

CopepxaHue JISKIIUU

1. B3aumMHOE pacIionoKeHNe IPSMBIX, IPSIMOHN 1 TNIOCKOCTH, TJIOCKOCTEH B
HPOCTPAHCTBE.

2. [leprieHOUKYIISAp YU HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IIIOCKOCTHU, PACCTOSIHUE
OT TIPSIMOH 0 MIIOCKOCTH.

3. Y161 MeXAy NPSAMBIMH, MEXIY MPSIMBIMH 1 IUIOCKOCTSIMH, JIBYT'PaHHBIC YTJIbI.
Teopema 0 Tpex MepHeHIUKYIAPAX.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. IIpuMeHeHne TeopeMBl O TpeX NepHeHIUKYIIAPaX K PeIICHHIO 3a1ay.
Haxoxnenne yria Mexay INIOCKOCTSIMH, ITOCTPOSHHE MPOCKIUH NPSMBIX Ha
IUIOCKOCTb.

AKTyanu3upoBatb (akTel W METOJBI
IUITAHUMETPHH, peJieBaHTHBIC TeMe.
IMonyyars TIPE/ICTABICHNUS 0
NPOCTPAaHCTBEHHBIX (Urypax, pasouparb
IpocTeHInne IMpaBwia N300paKEHUS 3THX
¢uryp.

H3o0paxkars mOpsMy0 M IUIOCKOCTH Ha
PHCYHKE.

PacnoznaBath MHOTOTPaHHUKH,
nupaMuay, KyO, HasblBaTb MX 3JEMEHTHI.
JenaTtb  pHUCYHOK Ky0a, IHpaMHIbI,
HaXOJUTh OLINOKH B HEBEPHBIX
N300paKeHIAX.

3HAKOMUTBCS C CEYCHUSIMH, C METOJIOM
CJIE/IOB; WCIONB30BAaTh OIS TTOCTPOCHHUS
CEUCHHUS METOJ CIIe/IOB, KpaTko
3aMMChIBATh LIArM MOCTPOCHMS CEUCHUSL.

PacnoznaBarb BUJ| Ce4eHus u
OTHOHICHHﬁ, B KOTOPBIX CCUCHUC HOCJIUT

pebpa kyba, HaXOIUTh IUIOLIAb CCUCHUS.
Hcnons3oBaTh 1monodue NpU peLICHUH
3a1a4 Ha MIOCTPOEHHE CECUYCHHH.
3HAKOMHTBCS c AKCHOMaTHYECKUM
MIOCTPOEHHEM CTEPEOMETPHH, C aKCHOMAMH
CTCPCOMETPUN U CJIICACTBUAMU H3 HHUX.
HiumocTpupoBaTh aKCHOMBI PUCYHKAMH U
NPUMEpaMH U3 OKpYIKarolieil 00CTaHOBKU

AKTyanm3upoBath (GakTel M METOJbI
TJIAaHUMETPHUU, PEICBAHTHBIC TEMEC,
MIPOBO/INTH aHAJOTHH.

Ilepeuncasitb  BO3MOXHBIE  CIIOCOOBI
PpacIoIoKeHHs JBYX HPSIMBIX B
MPOCTPAHCTBE, WJUIIOCTPUPOBATh HX Ha
pUMepax.

JlaBaTh omnpeaeseHHe CKPEIIUBAIOIINXCS
TPSMBIX, (hopmynupoBaTh TIPU3HAK
CKPCIIUBAIOIIUXCA TPAMBIX W IIPUMEHATH
€ro Ipu peleHn: 3a1ad.

Pacno3naBaTh 1Tpu3My, Ha3bBaTh €€
OJICMCHTBI.

CTpOﬂT]) CCUCHHUA TIPU3MBI Ha TOTOBBIX
4eprekKax.

Ilepeuncasitb  BO3MOXHBIE  CITIOCOOBI
B3aUMHOTO  PACIOJIOKEHUSI TPSIMOM U
IUIOCKOCTH B TPOCTPAHCTBE, IPHBOJIHUTH
COOTBETCTBYIOIINE MPHUMEPHI U3 peajbHOU
JKM3HU.

JlaBaTh omnpeaejieHHe IapaUICIbHOCTH
IPSIMOM U MIIOCKOCTH.

DopMyIHPOBATH NPU3HAK
NapajuleIbHOCTH  TIPSIMOM U IUIOCKOCTH,
YTBEPXKIICHUE O PSMOH NepECeUECHUs IBYX
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IJIOCKOCTEH, MPOXOAALINX uepes
TapajsieNbHbIE TIPSIMBIE.

Pemate  mpakTuueckue — 3amadd Ha
MOCTPOCHUE CEYCHHH MHOTOTpaHHHUKA.
OO0bsACHATH ciydau B3aMMHOTI'0
PAacIOJIOKEHUS TUNIOCKOCTEH.

JaBath ompenejieHHMe  TMapaUICIbHBIX
IUIOCKOCTEH; TMPHUBOAWTH TPUMEPHI U3
pealpHONM  JKH3HM W OKpY)KaIoIIeH
00CTaHOBKH, WIDTFOCTPUPYIOIITHE
napasuieIbHOCTh TUIOCKOCTEH.
Hcnoab30BaTh NpU3HAK MapauIeIbHOCTH
JIBYX ITIOCKOCTECH, CBOIiCcTBa
MapajuIeNIbHBIX TUIOCKOCTEH TMPH peIeHHH
3aa4d Ha MMOCTPOCHHE.

OOBACHATD, 4To Ha3bIBACTCS
MapaieIbHBIM MIPOSKTHPOBAHUEM M Kak
BBIMOJIHACTCST MPOCKTUPOBaHUE (UTYp Ha
TUTOCKOCTb.

H3006paxkaTs B mapauieIbHONW MPOEKINU
pa3IHYHBIE  TeoOMeTpUYeckne  (UTYPHL
MopaenupoBath peajbHble CUTyallUd Ha
SI3BIKE TCOMETPHH, HCCIIeAOBATh
MIOCTPOCHHBIE MOJEIN C HCIOJIb30BaHHEM
TCOMETPHUYCCKUX TIOHSITHIA.

Hcnoan3oBaTh NpH pelleHNH 3ajad Ha
MOCTPOCHHE CCUCHUH TTOHSATHE
MapajyieIbHOCTH, TPU3HAKH U CBOMCTBa
MapayieIbHBIX  MPSAMBIX HA  IDIOCKOCTH
AKTyanu3upoBath (GakThl ©U  METOJBI
TUTAHUMETPHH, peleBaHTHEIC TeMe,
MIPOBOJIUTH aHAJIOTHH.

O0bsicHATb, Kakoil yroia Ha3bIBaeTcs
yIoM MEXTY HepeCceKaroIUMHUCS
MPSIMBIMH, CKPEIIUBAIOIIUMUCS TPSIMBIMU
B IIPOCTPAHCTBE.

JaBarb omnpeneaeHne
HNEPIEHAUKYIAPHBIX MPSAMBIX U HPIMO,
MepIEeHIUKYISAPHON K IUIOCKOCTH.
Haxogurs YIJIBL MEXIY
CKPEIUBAIOIINMHUCS TPAMBIMH B KyOe W
HUpaMuze.

IIpuBoauTe mNpUMEPBI U3 PEAIBHOU
KM3HH ¥ OKpy’Karomied 00CTaHOBKH,
WUIIOCTPUPYIOUIUE  NEPIEHIUKYIISPHOCTD

HPSIMBIX B IPOCTPAHCTBE u
MEePIICHANKYJISIPHOCTD MPSIMOI K
IJIOCKOCTH.

DopmMyJIHPOBATH MPU3HAK
HNEepHIeHAUKYISIPHOCTU npsiMOit u

IUIOCKOCTH, NPUMEHATh €0 Ha IPAKTHKE:
OOBSCHITH TIEPIEHIUKYIIPHOCT pedpa
Ky0a 1 InaroHaiy ero rpaHu, KOTopas ero

HE COAEPKUT, HAXOAWUTH AJIHMHY JHarOHAIN




KyOa.

Bopruuncasarhb BBICOTY MPaBUJIbHOU
TpeyronbHOU u MpaBUIIBHOM
YeTHIPEXYTOIBHON MUpaMUJ MO JUIMHAM
péodep.

Peware  3agaun HAa  BBIUMCICHMS,
CBA3aHHBIE C  INEPHEHIUKYISIPHOCTBIO
IpsIMOM M MJIOCKOCTH, C HCIIOJIb30BaHHEM
TIPU pEeIICHUN TUIAHUMETPHUYECKUX (PAKTOB
U METOJIOB.

OO0OBACHSATD, 9TO Ha3bIBAIOT
HNEePIEHANKYIIPOM U HAKJIOHHON U3 TOYKHU
K IUIOCKOCTH; IMPOEKIMEN HAKJIOHHON Ha
IJIOCKOCTb.

OO0DbACHATD, qTo Ha3bIBAETCS
paccTosiHMEM: OT TOYKH [0 IJIOCKOCTH;
MEXAY NapajuleJbHbIMH  IJIOCKOCTSIMU;
MEXAY INpAMONM M INapajyIelIbHOM e
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOIIUMUCA
MIPSIMBIMH.

Haxoauth 3TH paccTosiHUS B TPOCTHIX
ciydasx B KyOe, mHpamuie, IpU3ME.
MopenupoBaTh peanbHbE CUTyallUd Ha
SI3BIKE reoMeTpHH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIb30BAHHEM
F€OMETPUUYECKUX MOHATHM.

Hcnonb3oBarh pu peuieHUH 3a7ad Ha
MOCTpOcHHE cedeHmi Teopemy I[ludaropa,
CBOMCTBA MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB
AxTyanm3upoBatb (aKTBI H  METOJIBI
IUTAHUMETPHH, peneBaHTHEIE TeMme,
[IPOBOJUTH aHAJIOTUH.

JlaBaThb onpeaeseHue yria Mexy IpsaMon
U TUIOCKOCTBIO, (POPMYITHPOBATH TEOPEMY O
TpEX MEePIEeHANKYIIIpax U 0OpaTHYIO K HEll.
Haxoauts yrom wMexay nOpsMOd H
ITOCKOCTBIO B MHOTOTpaHHHUKE,
paccTosHME OT TOYKM JO HpsSAMOH Ha
IUIOCKOCTH, HCIIONB3YS TeopeMy O Tpéx
HNEepHEeHANKYIISIpax.

IIpoBoauTh Ha YepTeXe NMEPIECHAUKYIAD:
U3 TOYKM Ha TpPSAMYK; HU3 TOUYKH Ha
IUTOCKOCTB.

JlaBaTh onpe/esieHue IBYTPaHHOTO yIia |
€r0 2JIEMEHTOB.

OOBSICHATH PABEHCTBO BCEX JMHEHHBIX
YIJI0B ABYTPaHHOTO YIia.

Haxoauthb Ha uepTeke ABYI'PaHHBIA yroil
npu pebpe MUpaMUJIBL, MIPU3MBIL,
napajulesieune1a.

JlaBaTh  ompepelieHHMe  yraa  MEXIy
IJIOCKOCTSIMU.

JaBatb onpenesieHue U popMyJIUpPOBATH
IOpU3HAK B3aUMHO IEPHEHIUKYIISPHBIX
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IJIOCKOCTEH.

HaxoauTh yribpl MeXIy IUIOCKOCTSIMH B
KyOe 1 mupamue.

HUcnoan3oBaTh Mpu  peIICHHH  3a7ad

OCHOBHBIE TEOPEMBI u METOJIBI
TUTAaHUMETPHH.

MoaenupoBaTh peaJbHBIC CHUTyallMH Ha
SI3BIKE reoMeTpuH, HCCJIeI0BATh

MIOCTPOCHHBIE MOJENN C HCIOJIB30BAHUEM
TreOMETPUUECKUX TTOHATHH.

Hcnons30BaTh NpHu pelICHHH 3a7ad Ha
MOCTPOCHUE CEUYEHUH COOTHOIIEHUs B
MPSIMOYTOIEHOM TPEYTONbHUKE.

KonTpoabnast padora NeS

Pa3gen 8. BekTopsl M KOOpAMHATHI B POCTPAHCTBeE. 16
Tema 8.1. Bextops! B CogneprxaHue JIEKIHU
MPOCTPAHCTBE. 1. BekTop Ha IJIOCKOCTH | B IPOCTpaHCTBE. Moayib BekTopa. CloxeHHe 1 AKTyanm3upoBath (akTel H METOIBI
BBIYNTAHHE BEKTOPOB. Y MHOKCHHE BEKTOPA Ha YHUCIIO. TUIAHUMETPHH, peneBaHTHBIC TEME,
2. KomiHeapHOCTh BEKTOPOB. PAaBEHCTBO BEKTOPOB. Pa3ioskeHue BeKTOpa Mo TpéM MPOBOIUTH AHAJIOTHH.
HEKOMILJIAaHAPHBIM BekTopaMm. [IpaBuiio mapajuieenumnea. OnepupoBaTrh  MOHSITHEM  BEKTOp B
[IpakTHYECKHE 3aHITUSA MPOCTPAHCTBE.
1. Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHHUEM MIPABUII ACUCTBHUH C BEKTOPAMHL. DopmyaHpoBaTh HpaBUIo
napajie/ienumnesaa npu CIIOKCHUH
2. PaznoxxeHne BEKTOPA 110 HANPaBJICHUAM. PeriieHue 3a1a4 Ha BBITIOJTHEHHE BEKTOPOB.
JICHCTBUI HaZl BEKTOPAMH. CkJjaapiBaTh,  BBIYHTATh  BEKTOPHI,
Tema 8.2. [IpAaMoyronbHas CojeprxkaHue JIEKIUU YMHOKATH BEKTOP Ha YUCIIO.
cucTeMa KOOPJHMHAT B 1. TlpsiMoyrosibHAsE cHCTEMa KOOPAUHAT B pocTpaHcTBe. CBSA3b MEKTY H3yuyaTts OCHOBHBIE CBOWCTBA  AITHX
MPOCTPAHCTRBE. KOOpPIMHATAMH BEKTOPOB M KOOPAMHAT Touek. [IpocTeiiiine 3a1a4u B KOOPAUHATAX. OIepaLuii.
Yron mexay Bektopamu. CKaIipHOE MPOU3BEICHUE BEKTOPOB. JaBatp ompenejieHHe TPSIMOYTOJBHOM
TIpaKkTHYECKHE 3aHSTUS CHUCTEMBI KOOpDIWHAT B IPOCTPAHCTBE.
1. HpOCTeﬁHIPIe 3aJ1a4¥ B KOOPJAWHATAX. Bblpa3l/lTl) KOOpAWHATBI BEKTOpa 4YEpe3
2. KoopauHATHO-BEKTOPHBIN METO] IPHU PEIIEHUH T€OMETPHUUECKHX 3a1a4. KOOpZIMHATBI €TO KOHIIOB.
BeiBoauTh, HCHOJAB30BaTh  (opmyiy
JUIMHBI BEKTOpAa W PACCTOSIHUSL MEXIy
TOYKaAMH.
Beipa:xkaTh  cKaJsIpHOE  NPOU3BEICHHE
BEKTOPOB  Ye€pe3  HX  KOOPIHHATHI,
BBIYUCIIATH YTOJ MEXIY ABYMS BEKTOPAMH,
JIBYMsI IPSIMBIMU.
Haxomute yron wmexay nOpsMod H
IUIOCKOCTBIO,  yrojd  MEKAY  ABYMs
IJIOCKOCTSMU aHAJIMTHYECKUMH METOaMH.
BbiBoauTh, HCHOJAB30BaTh  (HOpMYITy
PACCTOSIHUS OT TOYKH 10 TUIOCKOCTH
KonTposabnas padora Ne6
Paznen 9. IIpousBoaHasi yHKIMM U ee IPUMEHEHHE, 26

Tema 9.1. [TpousBogHast
¢ynkun. 'eomerpudeckuii n
(u3MYECKUl CMBICII.
rpousBoiHON. [IpousBogHbIE

Copepxanue JISKLIUU

1. HenpepsiBuble ¢ynxuun. [Iponssoanas ¢pynkmu. [Ipon3BoaHsle 3JeMEHTapHBIX
¢ynkiui. [IponsBoHast cyMMBl, Ipon3BeAeHus, YacTHOro pyHkuuii [Iponssoanas
CJIOKHOM (yHKLIUH.

OnepupoBaTh NOHATHSIMH: HENIPEPHIBHAS
byHKuws; MIPOU3BOAHAS ($yHKIMU.




3JIEMEHTAPHBIX (DYHKIUH.
IIpousBonHas cymMMmsl,
MPOU3BEACHHS, YaCTHOTO

2. TeomeTpuueckuii v GU3MIECKHIA CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHON
rpaduky GyHKIUH.

IIpakTryeckue 3aHITHS

HUcnoab3oBaTh reOMETPHUYECKHUI u
(U3NYECKUN CMBICT TMPOU3BOAHON  JJIst
pereHus 3agadq.

GbyHKIMIA 1. HaxoxxaeHue npou3BOAHBIX (DYHKIIHU. 2 | HaxomuTh MpOU3BOJIHBIE 3IIEMEHTapHBIX
2. Haxo)xaeHre MpOr3BOIHON CIIOKHOMN (DyHKITHH. 2 | dyHKIMiHA, BBIYMCIISTh MIPOU3BOIHBIE
3. Hammucanue ypaBHeHHs KacaTelnbHOM K rpaduKy QYHKITUH. 2 | CyMMBI, IpOu3BCACHUS, 1aCTHOI'O
.Konrpoabnas padora Ne7 2 | bynKImii
Tema 9.2. HpHMeHCHI/Ie ConepmaHHe JIEKLIUA Hcnoabn3oBaTth IIPOU3BOAHYIO JJIA
IPOM3BOTHOM. 1. MOHOTOHHOCTb 1M 3KCTpEMyMbl pyHKIUH. Haxosx1eHre HaubObILEro 1 uccIIe/1oBaNs QYHKUMH HA MOHOTOHHOCTE
HaHMEHBIIero 3HaYeHUs (DYHKIMH Ha OTPE3Ke. U OKCTPEMYMBI, IPUMEHATH  PE3yJIbTAThI
3. TIp¥MEHEHNE IPOU3BOIHOM K UCCIIEA0BAHUIO (DYHKIIHIN. HCCIIENIOBAHHS K TOCTPOCHHIO rpauKoB.
TIpaKTHICCKHE SaHATHA IIpumensTs MIPOU3BOHYIO TSt
1. IlpuMeHeHne TPOU3BOJHOM K UCCIIEOBAaHNIO (DYHKIIMHL. 2 | HAXOMICHI  HANTYHIICrO  PCIUCHIL B
2. Iloctpoenue rpadukoB (HyHKIUH C TIOMOIIBIO €€ UCCIIEI0BAHNSL. 2 | TPHICTAZHBIX, B TOM MHCAC CONHATBHO®
p p y HSKOHOMHUYECKHX, 33/1a4ax.
3. Penienne 3a/1a9 Ha HaXOJK/ICHHE HAMOOJIBITEr0 ¥ HAMMEHBIIEr0 3HAYCHHUI, 7| 3HAKOMHTBCA C HMCTOpHEH  pasBHTHA
- MaTeMaTHYeCKOTo aHaln3a
4. TIpuMepsl UCTIONIL30BaHKS IIPOU3BOJHOM JUIS HAXOXK/ICHHS PALlMOHAILHOTO 2
pELICHUs B IPUKJIAJAHBIX 33/1a9aX.
Konrposnnas padora Ne7 2
Paznes 10. MHTerpas u ero npuMeHeHusl. 14
Tema 10.1. ITeppooOpa3Hast. Conepixanue JCKLIUU
1. I[TepBooOpazHast ¥ ee reOMETPUIECKUI CMBICI 1 OCHOBHOE CBOMCTBO, TPABUIIO OnepupoBarb HOHATHSMH:
HaxOXJacHUs. TabmuIa nepBooOpas3HbIX. nepBooOpasHas, HHTErpall.
HeonpeneneHHbIi HHTETpaJ1, IpaBUIia HAXO0XKICHHUSL. Haxoauts mepBooOpa3HbIe IeMEHTapHBIX
IIpakTrueckue 3aHATHSA GyHKIMHA;  BBIYMCIATH  HMHTErpajl 110
1. HaxoxxaeHue nepBooOpa3HBIX (PYHKITHH. 2 | popmyme Herotona—JIeitoanma.
2. HaxoxxaeHre HeolpeIe/ICHHOTO HHTerpaa. 2 | 3HaKOMMTBCI C  HUCTOpUEH  pa3BUTHA
MaTeMaTHYeCKOTO aHaJN3a
Tema 10.2. OnpeneseHHsIi Cogieprkanue JCKLIUU
WHTErpal. 1. Onpenenennsiii nuarerpan. @opmyna Hetotona-JleitOnuma. KpuBonuneiinas
Tpanenusi U ee IIomab, IIIOCKast GUrypa U ee IUIONa/b.
IIpakTrueckue 3aHATHS
1. Beiuucnenue onpezenenHoro naterpana. ®opmyna Hetotona-Jleibuuna. 2
2. HaxoxxieHre II0IIa i KPHBOIMHEHHOM TpaITCITHH. 2
3. HaxoxeHue miomaam mioCKoi (GUrypeal. 2
Kontposnnas pabora Ne§ 2
Pa3gen 11. MHororpaHHuku. 12
Tema 11.1. [Tousarue CopepxaHue JIEKLIUU
MHOTOTpaHHHUKA. 1. TToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPAHHUKA, BBITYKIIbIC 1 AKTyanu3upoBatb (GakTel U  METOJBI
HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOrpaHHKKa. [IpaBribHBIC TUITAHUMETPHH, peJieBaHTHBIE TeMe,
MHororpaHauku. @opmyna Ditnepa. NIPOBOJWTDH aHAJIOTHUH.
[Tpu3ma: N-yrospHast Mpu3Ma; rpaHd U OCHOBAHUSI IPU3MBI; psiMast 1 HAKJIOHHAs JlaBaTh ompenaejeHHe NapaulesenuIesa,
npu3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTD Npu3Mbl. [lapamenenuner, pacrio3HaBaTh €ro BHIbl W HW3y4aTh
NIPSIMOYTOJIBHBIH MTapaJuIeNen e 1, ero 3JIeMEHThl M cBoicTBa. [1nomans 60koBOi CBOIiCTBA.
TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPAMOU MPU3MBI. JdaBaTh onpenesieHue MMAPaMUJIBI,
[Mupamupa: N-yronpHast IMpaMuia, TPaHU M OCHOBaHUE TMPAMU/IbL; OOKOBaAs U pacro3HaBathb BUJIBI TTUpaMu,
TOJIHAs IOBEPXHOCTh TMPAMU/IBL; IPAaBUIIbHAS U yceu€HHas nupamua. [lnomans (dbopmynrpoBaTh cBocTBa pébep, rpaHeil u
0OKOBOI TOBEPXHOCTH U MOJHOM OBEPXHOCTH MUPAMUJIBL. BBICOTBI NPaBHIBHOM MTPaMUJIBL.
IIpakTueckue 3aHiITHS Haxoauth 1mromanps MOMHOH M OGOKOBOMH
1. BerunciieHue 31eMEeHTOB IIPU3MBbI, HAXO0K/IEHHE ee IuIolau. Beruncnenne 2 | HOBEpXHOCTH MUPAMUIBI.

QJIEMCHTOB MUpaMHUIbl, HAXOXKICHUC €€ TIOMIa H.

CI/IMMeTpI/ISI B IPOCTPAHCTBEC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
DJIEMEHTHI CHUMMETPHUM B ITMPpaAMUAAX, IMapaJIICIICIIUIICAaX, IIPAaBUIIbHBIX
MHOI'OI'paHHHUKaX.

JdaBaTh omnpeeieHne yceuEHHOM
NUpaMHbl, Ha3plBaThb €€  JJIEMEHTHI.
@DopMyTUPOBATH TEOPEMY O IUIOIIAAH
0O0KOBOI TIOBEPXHOCTH TPaBUWILHOU
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Tema 11.2. O6beMsbl
MHOTOTPAHHHUKOB.

CopepxaHue JISKLIUU

1. TTonstue 06 00béMe. DopMyITHl 00BEM MTUPAMHUIBI, TPU3MBI.

IIpakTryeckue 3aHITHS

1. Haxoxnenue o0BeMa IMPU3MBI. Haxoxnaenue o0BeMa nmapaMuabl.

yCeu€HHOM nupamMuppl.

Pemare  3agaum  Ha  BBIUUCICHHUE,
CBsI3aHHBIE C TMPAMHJIAMH, & TaKXKe 3a1a4H
Ha NMOCTPOEHHUE CEUEHUH.

JaBarb onpegeneHue MIPHU3MBEI,
pacno3HaBaTh BHIBI NPU3M, H300paxarhb
IIPHU3MBI HA YEPTEXKE.

HaxoanTs miomans NoiaHOW uin OOKOBOU
MOBEPXHOCTH MPHU3MBI.

H3yuaTs cooTHolIeHUs Diinepa A Yucia
pEbep, TpaHEeH W BepIIMH MHOTOTpaHHHKA.
N3yuats BUJIBI MPaBUIBHBIX
MHOTOTPAaHHHMKOB,  MX  HasBaHHA U
KOJIMYECTBO TPaHEH.

H3yyaTh CcUMMETPUIO MHOTOTPAHHHKOB.
OOBbsICHATB, KaKHE TOYKH Ha3bIBAOTCA
CUMMETPUYHBIMH OTHOCUTEIBHO JaHHOU
TOYKH, NPSAMOW HIM IJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, 0CBIO WIH
INIOCKOCTBIO CUMMETPHHU ¢urypsr.
IIpuBoauTs npUMEpPHl CUMMETPUYHBIX
Guryp B apXMTEKType, TeXHHUKE, PHUPOJIE.
MopenupoBath peajbHble CUTyallUd Ha
SI3BIKE TEOMETPUH, HCCJIeI0BATh
MIOCTPOCHHBIE MOJENIU C HCIIOJIBb30BaHUEM
TEOMETPUYECKUX MOHATUH, HCHIOIb30BAThH
0/1001e MHOTOI'PaHHHUKOB.
AKTyaau3upoBatb (GakThl W METOMBI
IUTAHUMETPHH, penieBaHTHEIE TeMe.
OOBSACHATH, KaK N3MEPSIOTCA 00BEMBI TeT,
MPOBOJS  AHAJOTHIO C  HM3MEpPEHHEM
Iomajen MHOTOYTOJIEHUKOB.
@®opMy/IHpPOBATh  OCHOBHBIE  CBOWMCTBA
00BEMOB.

H3yuaTs, BBIBOANTH (GOPMYIEL 00BEMA
MPSAMOYTOJIBHOTO Hapajienenumnesa,
MPHU3MBI U TUPAMHUIBL.

Boruucaste 00bEM NMPU3MBI U MHPAMUIBI
IO UX DJIEMEHTaM.

Ipumensite  00BEM I pemIeHHA
CTEpEOMETPUYECKUX  3aady U Juid
HaXOXXICHHUSA TEOMETPHYECKUX BEIHIHH.
MopeaupoBaTh peanbHble CUTyallMd Ha
S3BIKE TeOMETpHH, HCCJIeI0BATh
IIOCTPOCHHBIC MOJIENH C_HCIOJIb30BAHHEM
reOMETPUYECKHUX MOHATHI.

KonTposabnas padora Ne9

Pa3gen 12. Tena BpameHus.

14

Tema 12.1. Huwuszap.

CopepxaHue JISKIIH

1. unmuaapudaeckas MOBEPXHOCTh, 00pa3yrOIINE NWIHHAPUICCKOM TOBEPXHOCTH,
0Ch IWJIHHIPUICCKOM MOBEPXHOCTH. I[MIHHIP: OCHOBaHUS 1 OOKOBAsI IIOBEPXHOCTbD,
00pasyrolas U 0Ch; IIIOIAaAb OOKOBOM M MOJIHOM MoBepxHOCTH. Popmyiia oObema.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. U300paxxeHre HMIMHIPA HA IUIOCKOCTH. Pa3BépTka nmnuHapa. CedeHus HUIMHIpa

AKTyaaum3upoBaTbs (akTel W METOIbI
IUTAHUMETPHH, peneBaHTHBIC TeMe,
IPOBOJUTH QHAJIOTUH.

JlaBath ompezneneHus chepbl W Imapa, MX
LEHTpa, pajuyca, AMaMeTpa.




(TUTOCKOCTHI0, TTAPATUIEITFHOM WITH TIEPIICHANKYJISIPHON OCH UIHHIpa). Haxoxaenue
oObeMa.

Tema 12.2. Konyc.

CopepxaHue JISKIIH

1. KoHndeckast HOBEpXHOCTh, 00pa3yIonue KOHMIECKOH MTOBEPXHOCTH, OCh H
BEpLIMHA KOHNYECKOH MoBepxHocTH. KoHyc: ocHOBaHMe U BepIlUHa, 00pasyomas 1
0CB; TUTOIA/Ib OOKOBOH M TIOTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromie u
BBICOTA; OCHOBaHUS U OOKOBast HOBEPXHOCTb. 300parkeHne KOHyca Ha INIOCKOCTH.
Pa3BépTra koHyca. CeueHns KoHyca (IIOCKOCTHIO, TAapaUIeIbHONH OCHOBAHUIO, U
IUTOCKOCTBI0, MPOXOAsIIel yepe3 Bepiuuny). Popmyia oobema.

[IpakTueckue 3aHsATHSA

1. BoiumcrieHHe 37IEMEHTOB KOHYCa, IIOCTPOCHUE CEUCHUH, HaXOXKIEHHE 00beMa
KOHYyCa.

Tema 12.3. lllap u chepa.

CoaepxaHue JIEKIIUU

1. Ctepa u miap: HeHTp, paauyc, TUaAMETP; IUIOMIa (b IOBEPXHOCTH cepbl. B3aumuoe
pacrionokeHne cephl U IIOCKOCTH; KacaTelabHast TNIOCKOCTE K cdepe; IIIoIais
ctepsbl. M3o0paxenue chepsl, mapa Ha miockoct. CeueHus mapa. @opmyna
00beMa 1mapa.

Hp AKTHYCCKOC 3aHATHUC

1. Beruncnenue 3neMeHTOB chephl U mapa, HOCTPOCHNE CEYEHHH, HaXOXKICHHE
00BeMa 1rapa.
KonTposabnas padora Nel0

Omnpeneasth chepy Kak GUTypy BpalleHUs
OKPYXXHOCTH.

HccnenoBaTh B3aMMHOE PACHONIOKCHHE
cheppl M IUIOCKOCTH, JABYX  cdep,
WITIOCTPUPOBATh 3TO HAa dYepTexax u
pHCYHKaX.

DopMyJIMPOBATH onpenejieHue
KacaTeIbHOH INIOCKOCTH K cepe, CBOWCTBO
W MPU3HAK KacaTeJIbHOW INIOCKOCTH.
3HAKOMUTBCHA c T€0IC3NIECKUMHU
muHUSAMH  Ha cdepe. OOBSACHATH, 4TO
Ha3bIBAIOT [WIMHIPOM, HAa3bIBaTh €ro
SJIEMEHTHI.

HN3yuarb, OO0BSCHATBH, Kak IOJY4HTb

UTHHIP myTéM BpalleHUs
TPSIMOYTOJIBHUKA.

BuiBoauTH, HCMOAB30BATH HOPMYJIBI IS
BBIYMCIIEHUS ILIOIIAIN OOKOBOM

MOBEPXHOCTH LIMIMHIPA.
H3yuaTs, pacnosHaBaTb  Pa3BEpPTKY
LHUTHHPA.

MN300paikaTh LWIMHAP M €r0 CEYCHHS
IUIOCKOCTBIO, MPOXOASIIEH Yepe3 ero ockh,
HapajuleJIbHOM WM NEPIEeHIUKYJIIPHOU
OCH.

Haxogutre 1uiomanu 3THUX  CEYCHUM.
MopeanpoBaTh peanbHblE CUTyalld Ha
SI3BIKE reoOMETpHH, HCCIIeI0BaTh
MOCTPOCHHBIE MOJEIU C MCIOJb30BaHHEM
FEOMETPUUECKUX MOHATHUH.

OO0bsICHATb, KaKo€ TEJNO  Ha3bIBAIOT
KPYrOoBBIM  KOHYCOM,  Ha3bIBaThb  €ro
JIIEMEHTBI.

N3yyaTh, OOBACHATH, Kak IOIYYUTh
KOHYC IyTéM BpalleHHs NPSIMOYTOIbHOTO
TPEYIOJIbHUKA.

HN306paxkar, KOHYC M €ro Ce4yeHwus
IUIOCKOCTBIO, TPOXOJAIIEH dYepe3 OCh, |
IUIOCKOCTBIO, NEPHEHIUKYISIPHOM K OCH.
H3zyuars, pacnosHaBaTb  pa3BEPTKY

KOHyca.

BeiBoauTh, HCMOAB30BaTH HOPMYIBI IS
BBIYHCIICHHUS IO A 0OOKOBOI
IIOBEPXHOCTH KOHYCA.

Haxoautn TUIOIIAH CEUCHUH,

MPOXOSIIINX Yepe3 BEpUIMHY KOHYCa WIH
MEPTICHIUKYISIPHBIX €T0 OCH.

OO0BSICHATH, Kakoe TeJIO Ha3bIBaeTCs
YCEUEHHBIM KOHYCOM.

H3yuarb, 00bACHATH, KaK €ro MOJIY4HUTb
MyTEM BpaIlleHUA MPSIMOYTOJIBHOM
Tparneuuu.

BeiBoauTh, npuMeHATH (QopMyITy JUIA
BBIYUCIICHUS TJIOIA TN OOKOBOM
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MIOBEPXHOCTH yCeu&HHOTO KOHYyca.
AKTyanuzupoBath (GakTel U  METOJbI
TUIAHUMETPHH, peJieBaHTHBIC TeMe,
MPOBO/IUTH aHAJIOTHH.

Pemate  crepeoMeTpuuecKHe  3ajayd,
CBSI3aHHBIE ~ C  TelaMH  BpAIICHHUS,
MOCTPOGHHEM CEYECHUI TeJ BpalleHHs, C
KOMOMHAIMSAMH ~ Tel  BpallleHus U

MHOTOTPaHHUKOB Ha HaXO0XKICHUE
TeOMETPUYSCKUX BEIMYUH.

Hcnonb3oBath npu PpeILIeHIH
CTePEOMETPHIECKHX 3a1a4y

IUIAaHUMETpHYecKue (akTbl W METOJBI
3a/la4i Ha BBIYMCIEHHUE U J10Ka3aTEIbCTBO.
MopenupoBaTh peanbHbIE CUTyallUd Ha
SI3BIKE reoMeTpuH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIBb30BAHHEM
TeOMETPUUECKUX MIOHATHIA.
AkTyanu3upoBatb (aKTHl W  METOJBI
IIJIaHUMETPUH, PCICBAHTHBIC TEMC,
[IPOBOJUTH aHAJIOTUH.

BuiBoauTh, HMCHOIB30BaTHL  (HOPMYIIBI
00BEMOB: TIPU3MBI, OWIMHAPA, THPAMHUIBI,
KOHYCa, YCEU€HHOM  NUpamMuibl U
YCE4EHHOTO KOHYCA.

Pemate  crepeomMerpuyeckue  3a1aud,
CBs3aHHBIE C BBIYHCICHHEM OOBEMOB.
@DopMyIHPOBATH ONpPE/EICHUE AapOBOr0O
CErMeHTa, I1apoBOro.

IpumensTs GopMynbl Uit HaXO0XJe
00BEMOB  IIApOBOTO  CErMEHTa, IHapoB
CEeKTOpa CcJIos, IIapoBOr0 ceKropa. Pemr
CTEpEOMETPUYECKHE  3a/lauM, CBS3aHHBIC
o0béMOM mapa W IUOMAABID  cde
MopenupoBaTh peabHble CUTYaLUU Ha A3
FEOMETPHH, UCCIIEOBATH TOCTPOEHHBIE MO
C HCTIOJIB30BAaHUEM T'€OMETPHUECKUX MOHAT
AKTYyaJau3upoBaTh (akTeI U Mer
IUIaHUMETPUH, PECICBAHTHBIC TEME, MPOBOJ
aHaJIOTU M.

Pemate  crepeoMeTpuueckue  3aJaud,
CBSI3aHHBIE C COOTHOIIEHHEM OOBEMOB M
[IOBEPXHOCTEN TOTOOHBIX TEN B

MPOCTPAHCTBE.
MoaennpoBaTh peaJibHbIE CUTyallud Ha
SI3BIKE reoMeTpuH, HCCIIE0BAaTh

IIOCTPOCHHBLIE MOJECIIN C HCIOJB30BAHUEM
TCOMETPUUCCKUX MMOHATHH.

Pa3nexn 13. CuicreMbl ypaBHCHUIA.

Tema 13.1. Cucremsl
YpaBHEHHUIL.

CopepxaHue JISKLIUU

1. CucteMbl TMHEHHBIX, pAIlHOHATHHBIX, HPPAIMOHAIBHBIX YPABHEHHM.

CHUCTEMBI U COBOKYITHOCTH ITOKA3aTEIbHbBIX, JIOTAPU(YMUICCKAX YPABHCHH.
CucTeMbI 1 COBOKYITHOCTH MTOKA3aTEIbHBIX, JOTapH(PMHUICCKIX HEPABEHCTB.

Hcnonb3oBanue rpadMKoB GYHKIMN JUIsl PEIICHNs] YPABHEHUI U CUCTEM.

OnepupoBaTh NOHATHAMH:  CHCTEMa
JUHENHBIX ypaBHEHUH U €€ pelleHHe.
HUcnoab3oBaTh CHCTEMY JIMHEWHBIX
YPaBHEHUH I pPELIEHUS TPAKTUYECKUX




HpaKTI/I‘IeCKI/Ie 3aHATHA

1. Pemienue cucteM TUHEHHBIX ypaBHEHUH. PemeHne cuctem rmokasareabHbIX,
Jorapu(MIUIECKUX ypaBHEHUH.

Pewienne cucreM nokasaresbHbIX, JJOrapu(MUIECKUX HepaBeHCTB. PerieHne
MIPUKIIAHBIX 33724 C TIOMOIIBIO CHCTEMBI JIMHEIHBIX ypaBHEHHH.

IIpuMeHeHHEe ypaBHEHHI, CHCTEM U HEPAaBEHCTB K PEIIEHUI0 MaTeMaTUUECKUX 3aau
1 33/1a4 U3 Pa3INIHBIX 00JacTel HAyK! U PeaTbHOM KI3HH

3azad.
HaxoauTth pemieHusi MPOCTEHIINX CUCTEM
u COBOKYITHOCTEH palMOHATBHBIX

YpPaBHEHHUU ¥ HEPABEHCTB.

Hcnons3oBaTh rpaduku QYHKIMHA JUIs
pelIeHNs ypaBHEHUH.

MonaennpoBaTh peajibHbIE CUTyallud Ha
SI3BIKE aNTreOpbl, COCTaBIATH BBIPAYKCHUS,
YpaBHEHUs, HEPaBEHCTBA W CHCTEMBI IO
YCJIOBHIO 3aj1a4u, HCCIIeI0BaTh
MOCTPOEHHBIC MOJEIH C HCIIOIb30BAHHEM
annapara anreopsl

Kontpoabnas padora Nell

Pa3gen 14. DieMeHThl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH, MATEMATHYECKOH CTATHCTUKH.
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Tema 14.1. DnemeHTHI
KOMOMHATOPUKH.

CopepxaHue JISKIIUU

1.OcHOBHBIE NOHATHS KOMOMHATOPUKH. KOMOMHATOpHOE MPAaBUIIO YMHOXKEHHUS.
[epecranoBky, pa3mereHus, codetanus U pakropuai. TpeyronpHuk [Tackans.
dopmyna 6maOMa HproTOHA.

IIpakTrueckue 3aHITHS

1. HpOCTeﬁLHHe 3aJa4M Ha IMoACUYCT YHucCiia paSMeHlCHPIﬁ, TNEPECTAHOBOK, COYCTaHHUH.

Tema 14.2. DneMeHTHI TEOpUH
BEPOSTHOCTEM.

COHGP)KEIHI/IG JICKITNHN

1. CobbITHE, KOMOMHAIHSI COOBITHH, BEPOSITHOCTH COOBITHS, CII0OKEHUE U YMHOKCHUE
BEPOSATHOCTEM.

IIpakTrueckue 3aHITHS

1. YcnoBHas BEpOATHOCTh. Y MHOKEHUE BEpOsiTHOCTEH. [lepeBo ciydaiiHOro
skcriepumenTa. dopmya moaHoi BeposiTHOCTH. HezaBucumblie coObITHs. Oniepanuu
HaJl COOBITHSIMH: TIepecedeHne, 00 beJMHEHHE COOBITHH, IIPOTHBOIIOIOXKHBIE
coObITHs. /lnarpammel Diiepa. @Popmyiia CIOXKEHHUS BEPOSATHOCTEH

Tema 14.3. DieMeHTEI
MAaTeMaTUYECKOU CTATUCTUKH.

CopepxaHue JISKIIUU

1. [IpencraBieHre TaHHBIX ¢ TOMOIIBIO TaOwIL 1 fuarpamm. CpemHee
apudmeTnyeckoe, MeIMaHa, HanOOJbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max,
JUCTIEpCHsl, CTAHJJAPTHOE OTKIOHEHHE YHUCIIOBBIX HA0OPOB.

IIpakTrueckue 3aHATHS

1. lucniepcust v cTaHIApPTHOE OTKJIOHEHUE. J[MCTIepCHy T€OMETPUIECKOTO U
OMHOMHUATIHLHOTO pacIpeaeICHUsL.

Hcnoab3oBaTh NpaBuiIo yMHOXKEHUS IS
MEPEUUCIICHUs] COOBITMH B  CIly4aliHOM
OIIBITE.

IHonb3oBaThes bopmyoii U
TpeyronpHukoM Ilackans ans onpeneneHus
4KciIa COYETaHU M.

BeugenssTe Ha npumepax — clydalHble
COOBITHS B OIMCAHHOM CITyJaifHOM OTIBITE.
@opMyJIHPOBATH YCIOBHUSA TPOBEACHUS
CITy4aliHOTO OIIBITA.

HaxoauTh  BeposiTHOCTH  COOBITHIT B
OMBITaX C PAaBHOBO3MOXKHBIMU HCXOIAMH.
MoaeanpoBarb OMBITHI c
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH.
HCXOJaMH B XOJ€ IPAKTUYECKOH DPabOTHI.
Hcnonb3oBarh 1uarpammel  Oiiepa U
CIIOBECHOE  ONHUCAaHME  COOBITHMH  and
(hopMyITHPOBKH u HN300paKeHHS
00BeIMHEHNS M TIePECeUeHHUs COOBITH.
Pemarp 3agaun  C  HUCHONB30BaHHEM
(OpMyJIBI CII0KEHHS BEPOSTHOCTEH.
Pemare  3amaum  Ha  HaXoXIEcHUE
BEPOATHOCTEH COOBITHH, B TOM YHCIE
YCIIOBHBIX C IOMOIIBIO I€PEBA CIYYalHOTO
OTIBITA.

OnpeneasiTb HE3aBUCUMOCTh COOBITHH 1O
¢dopMyne ¥ O OpraHU3alUH CIly4allHOTO
ombiTa. M3Biekarp wHpOpPManuio U3
TabnuIl W OMarpaMM, — HCHOJIB30BaTh
TaOITUIIBI u JTHarpaMMel JUTS
MpPEJCTaBIECHUs CTaTUCTHYECKUX JaHHBIX.
Haxoauthb onucarenbHbIe XapaKTePUCTUKH
JIAHHBIX.

BbiiBUraTh, KPUTHKOBATH THIIOTE3BI O
XapakTepe Clay4allHOM M3MEHYMBOCTH U
onpeneNmux e¢ hakTopax.

Beigensite Ha 1npuMepax —ciaydaiHble
COOBITHS B OMMCAaHHOM CIIy4aifHOM OIIBITE.
@DopMyIHPOBATh YCIOBHUS IPOBEICHUS
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CIIy4aifHOrO OIbITA. Haxonuts
BEPOSITHOCTH  COOBITHH B  ONBITAX C
PaBHOBO3MOXHBIMU HCXOJaMU.
Mopeaunposarhb OTIBITHI c
PaBHOBO3MOXHBIMU 3JI€MEHTapHBIMU.
HCXOZaMHU B XOJ€ NPAKTHUECKOH pabOTHI.
OcBanBatsb TIOHATHS: Jucrepcus,
CTaHAAPTHOE  OTKJIOHEHHE  CIy4yalHOU
BEJINYHHBI.

Haxoaurn JUCTIEPCUIO 1o
pacrmpeneneHuto.

Haxoauth 10 w3BeCTHBIM (opMyIaM
JIUCTIEPCUIO TeOMETPUUECKOT0 u

OMHOMHATIBLHOTO PACIIPEICICHNS.
3HAKOMUTBCA C BBHIOOPOYHBIM METOIIOM
UCCIICIOBAHUS  COBOKYIHOCTH  JTaHHBIX.
H3yuarh B X0/le NPaKTHIECKOW pabOTHI ¢
HCTIOJIb30BAHUEM  3JICKTPOHHBIX  TAOJIHIT
MPUMEHEHHE BBIOOPOYHOTO MeTona
HCCIIEIOBAHUY.




4 YCJIIOBUSA PEAJIMBAIIMU YYEBHOI'O IIPEJIMETA MATEMATHKA

4.1 TpedoBaHusi K MATEPHAILHO-TEXHHYECKOMY 00ecrneyeHn 0
Peanu3zanus yuebHoro mpeamera MatemaTrka TpeOyeT Hamu4usi ydeOHOro kabuHera
Maremaruku.

ObopynoBanne yueOHOro kabuHeTa: pabouee MECTO MpemnoaaBaTests (CToJ, CTy/); paboune
MecTa 00yJaronmxcs (CTOMNbI, CTYJbs); KOMIUICKT Ta0uil: "Anredpa u Havana aHaau3a.
[TpousBoaHas u nepBoodpasznas"; «OyHKIHUH U TpaduKny; «DPopMyITbl COKPAIIEHHOTO
yMHOXEHHS; «CTepeomMeTpus», «MeTo] KOOpAUHAT B IPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPUYECKHE TOXKIECTBA U (OPMYJIIbI»; MAKEThl MHOTOTPAaHHUKOB U TEJ BPAILlEHUS U3
MeTaJula ¥ KapTOHa, HA0OP YePTEKHBIN ISl KIIACCHOU JOCKH.

Texnuueckue cpenctBa odyuenus: Mynstumenua-npoekrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIH Lumien Eco Picture Mftte White; mepconaabHbIN KOMIIBIOTED C
ycranoBieHHbIM [10, noakmodenuslit k cetr Marepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. Ilepeyennb HOPMATHBHBIX  NPABOBBIX  JOKYMEHTOB, OCHOBHOM )
JAOTOJIHUTEIBLHOI y4eOHO# JuTepaTypbl, He00X0IMMOM JI1 OCBOEHHS Y4eOHOI0 mpeaMera
MaremaTuka.

a) Hopmamueno-npaeogvie akmul:

1.ITpuxa3 Muno6puayku Poccuu ot 17.05.2012r. Ne 413 «O06 yrBepka1eHIH

(benepambHOTO  TOCYAapCTBEHHOTO  00pa30BaTENBbHOIO  CTaHAApTa  CPEAHEro  0o0Imero
oOpazoBanus» (B pell. npuka3zoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);

2.Ilpukaz Ne371 Munobpuaykun Poccum ot 18.05.2023r. «O06 yrBepkaeHuu deaeparbHON
00pa3oBaTeNbHON MPOTrPaMMBI CPETHETO MPO(HECCHOHATIEHOTO 00Pa30BaHUM.

3.ITpuka3 Munnpocsenienus Poccun ot 23.07.2025 N 551 "O6 yrBepxkneHuu eaeparbHOTO EpedHs
3JIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, JONYIIEHHBIX K HCIOIB30BAHUIO IIPU pealIn3allii UMEIOIINX
TOCYJAapCTBEHHYIO aKKPEIUTAIMIO 00pa3oBaTeNbHBIX IMPOrpaMM HA4YaJbHOTO OOIIEro, OCHOBHOTO
ob1ero, cpeHero oouiero oopaszonanus"
4. Tlpuka3 Munnpocsemenus Poccun ot 26.06.2025 N 495 "O06 yrBepkeHuu ¢eaepaibHOro nepedHs
y4eOHUKOB, JONYIIEHHbIX K UCIOJb30BAaHUIO MPHU peal3allid HMEIOIIUX TOCYAapCTBEHHYIO
aKKpEeIUTAIMI0 00pa30BaTEIbHBIX IMPOrPaMM HAYAIBHOTO OOINEro, OCHOBHOTO OOIIEro, CPEIHETO
obmiero oOpa3oBaHMs OpPraHU3ALUSAMH, OCYIIECTBISIOIMMH 00pa3oBaTeIbHYIO JIeATeNbHOCTh, H
YCTQHOBJICHHH IPENEIBHOTO CPOKa HCIIOJIb30BaHMUS HMCKIIOYEHHBIX YYEOHHKOB W pa3pabOTaHHBIX B
KOMIUIEKTE C HUMH y4eOHbIX TocoOuit"

0) Ocnoenas 1umepamypa.

1. Maremaruka: anrebpa W Havajga MaTeMaTHYECKOTO aHalu3a, reoMerpus. Anredpa W Hadyana
MaTemaTtuueckoro ananusa: 10-11 kmaccel: 6a30BbIM M yriayOn€HHbIN ypoBHHU : ydeOHuk / I, A.
Amumos, FO. M. Konsirun, M. B. Tkauésa [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemienue, 2024, —
464 c. — ISBN 978-5-09-112136-0. — TeKcT : 3JeKTPOHHBINA // DIEKTPOHHBIN pecypc MuppoBon
obpazoBatenbHOU cpenbl CITO PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/149004

2. Matemaruka: aireOpa W Hadajia MaTeMaTHIeCKOTO aHanu3a, reomerpus. ['eomerpus: 10-11 kmaccsr:
0a30BbIi U yrayonéHubeiid ypoBHU : yueOHUK / JI. C. AtanacsH, B. ®@. byry3os, C. b. Kagomies [u
ap.]. — 12-e u3n. — Mockaa : [Ipocsemmenue, 2024. — 288 c. — ISBN 978-5-09-116447-3. — Tekcr
. DJIEKTPOHHBIH // DNEeKTpOHHBIM pecypc mmdppoBoi obpazoBatenbHO cpeapl  CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/149002



https://profspo.ru/books/149004
https://profspo.ru/books/149002

4.3. IlepeyeHb NPOrpaMMHOI0 o0ecneyeHus1, MPodeccHOHATbHBIX 023 JaHHBIX, HHGOPMAMOHHBIX
CIIPABOYHBIX CHCTEM pecypcoB HH(OPMAIMOHHO- TeleKOMMYHUKANMOHHOW ceTn «HWHTepHeT»,
He00XO0IMMBIX /ISl OCBOCHHUs YUueOHOro npeamera MaremaTuka

JIuuensuonnoe nporpammHoe odecriedenue: Microsoft Office Word 2013/2007 Microsoft Office Excel
2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcesbi:
1.Ilepedens HUQPPOBHIX (TEKTPOHHBIX) OUOTHOTEK:

-bubanorexa DP PROFob6pasosanue https://profspo.ru/
-DnekTpoHHO-00pa3oBaTeabHas cucreMa FOpaiit https://urait.ru/

- Dnextponnas 6ubmmoreka BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HanmonaneHas snexTpoHHast oubimoreka https://rusneb.ru/
2.KoncynerantlLioc https://www.consultant.ru/

3.0¢unmnansheiii caiir OO0 «Muboypox» https://infourok.ru/

4. Caiit OTKpBITBIH KOJUIeK. MaTemaTrka http://www.mathematics.ru

5._http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEUHAs cHcTeMa. (MaTeMaTHKa B

MIOMOIIb CTYACHTY U IIKOJIBHUKY — TeCThI ONnline)

4.4. OcobenHoCTH peaju3anum yueOHOro npeamera MaremMaTuka 1Jisi 00y4aomuxcsi U3 YUcjia
HHBAJIM/IO0B U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

[Tpu oOydyeHuM JUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS, MPEIyCMaTpPUBACTCS
WH/IMBUYAIbHBIA TpaduK 00ydeHHUS.

WuBanuapl ¥ 11ila ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSMHU 37I0POBbsI 00€CTIeUeHbI MTeYaTHBIMU
U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopmax, aJanTUPOBAHHBIX K OrPaHUYEHUSIM
UX 3JJ0POBbBSL.

Jnst ocyiiecTBIeHUs TPOIEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOUYHOM
aTTeCTaluu OOYYarOIINXCsl, CO3/at0TCs (OHABI OIEHOYHBIX CPEACTB, aJANTHPOBAHHBIC MIJIS
WHBAJIUJIOB U JIUI[ C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBbS U TO3BOJIAIONIME OLIEHHUTH
JOCTI)KEHHE WMHU 3allJIAHUPOBAHHBIX B OCHOBHOM 00pa30BaTEbHOM MpOrpamMme pe3yibTaTOB
oOyueHusi U ypoBeHb COPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asBICHHBIX B 00pa30BaTeIbHON
porpaMme.


https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
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S) KOHTPOJIb M OIEHKA JOCTUXEHWH PE3YJIbTATOB

OCBOEHMSA YYEBHOT' O IIPEJIMETA MATEMATHUKA

Pe3ynbrarel 00yueHus

OnenHka pe3yabTaToB
(dbop™MBI 1 METOJTBI)

JINMYHOCTHBIE PE3VJIbTATHI:

1) rpaskAaHCKOT0 BOCIUTaHUs: C(HOPMUPOBAHHOCTh
IpaXXIaHCKOW O3HUIIMU 00YYaIOLIErocs KaK akTUBHOTO U
OTBETCTBEHHOI'O YIEHA POCCUICKOro 00IECTBA, OCO3HAHUE
CBOMX KOHCTUTYIIMOHHBIX MpaB U 003aHHOCTEH, yBasKEHUE
3aKOHA Y MPABOIOPSAKA; IPUHATUE TPALULIMOHHBIX
HAI[MOHAJIbHBIX, 00IIEYEeNIOBEUECKUX I'YMaHUCTUYECKUX U
JEMOKPaTUYECKUX

LEHHOCTEMN; TOTOBHOCTh IPOTUBOCTOSATH UI€0JI0TUU
JKCTpEMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JUCKPUMMHALIMY 110 COUATBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTU COBMECTHYIO JIE€ATEIbHOCTh B HHTEPECAX
IpakJIaHCKOTO OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUHT
B 00111€00pa30BaTEILHOM OPraHU3aIlMU U JETCKO-
IOHOIIECKUX OpraHU3alMsIX; YMEHHE B3aUMO/ICHICTBOBATD C
COLIMAIbHBIMM UHCTUTYTAaMU B COOTBETCTBUU C UX
GYHKIUSMEU ¥ Ha3HAUEHUEM; TOTOBHOCTh K TYMaHUTApHOM U
BOJIOHTEPCKOH JEATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHMUS: OCO3HAHUE
c(hOpMUPOBAHHOCTH POCCUUCKOM TPakTaHCKOM
UJEHTUYHOCTHU, TaTPUOTHU3MA, YBAXKEHUS K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH nepes PoauHoi, roproctu 3a
CBOM KpaM, cBOr0 PosinHy, CBOM S3BIK U KYJIBTYpPY, IPOILIOE
U HacTosllee MHOTOHAIMOHaIbHOro Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHKE K FOCY/1apCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOAHOMY HACIIEHUIO,

NaMATHUKAM, TPaJAuLHUsIM HapoAoB Poccun, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUAX U TPYAE;
uzeliHas yoex/1IeHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3aIIUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JIYXOBHBIX IIEHHOCTEW POCCUNCKOTO HAPOJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO
MOBEJICHUS; CHOCOOHOCTh OLEHUBATH CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHUE
JMYHOTO BKJIa/1a B IOCTPOECHUE YCTOHUNBOTO OYy/IyIIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEINIAM U (UJIN)
JPYTUM 4JIEHaM CEMBH, CO3JJaHUIO CEMbH HA OCHOBE
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OCO3HAHHOTO MPUHATHUS IECHHOCTEH CEMEUHOM KU3HU B
COOTBETCTBUU C TpaAuLIUAMHU HapoaoB Poccuy;

4) 3CTETUYECKOr0 BOCIIUTAHUS: ICTETHYECKOE OTHOIICHHE K
MUpY, BKIII04asl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILEHUI;
CHOCOOHOCTh BOCIPUHUMATD PA3JIMYHbIE BUIbI HCKYCCTBA,
TpaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIIATh IMOLMOHAJILHOE BO3/IECTBUE UCKYCCTBA;
yOeXKIEHHOCTh B 3HAUMMOCTH IS INYHOCTU M OOIECTBA
OTEUYECTBEHHOI'O U MUPOBOT'O UCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAAULIMNA U HAPOJHOTO
TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAYKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE TPOSBIIATh Ka4eCTBA
TBOPYECKOM JINYHOCTH;

5) ¢usudeckoro BocuTaHus: chOPMUPOBAHHOCTE
3JI0pOBOTO U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOT'O
OTHOILEHMSI K CBOEMY 3/10pPOBbIO; IOTPEOHOCTD B
(U3UUECKOM COBEPIIEHCTBOBAHUY, 3aHATUAX CHOPTUBHO-
037I0POBUTEIBLHON JEATENBHOCTbIO; aKTUBHOE HENIPUSITHE
BPEIHBIX NMPUBBIYEK U UHBIX (DOPM MPUYMHEHHS Bpea
duznueckomy u
IICUXUYECKOMY 37I0POBBIO;

6) TpyJOBOTrO BOCIHUTAHUS: TOTOBHOCTD K TPY/Y, OCO3HAHHE
LIEHHOCTHU MacTepCTBa, TPYJA0Ir001e; TOTOBHOCTh K
AKTUBHOH JI€ATEIBHOCTH TEXHOJIOTUYECKON 1 COLIMAIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATb,
IUTAHUPOBATh M CAMOCTOSITENIbHO BBIMOJIHATH TAKYHO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodecCHOHATBLHOM e TeTbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BbIOOp Oyyliel npodeccuu u pearn3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbI; TOTOBHOCTb U
CHOCOOHOCTh K 00pPa30BaHUIO U caMOOOPa30BAHUIO HA
MPOTSKEHUH BCEU KU3HU,

7) PKOJIOTHYECKOTO BOCIIUTAHUS: C(HOPMHUPOBAHHOCTH
HKOJIOTMYECKOH KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-?KOHOMMYECKHUX ITPOLIECCOB HA COCTOSIHUE
NPUPOHON U COLMATBHOM Cpe/ibl, 0CO3HAHHE TTI00aTEHOTO
XapakTepa dKOJOTHYECKUX Mpo0ieM; IIaHUPOBaHUE U
OCYILIECTBIICHUE IEUCTBUI B OKPYKAIOLICH Cpeic HA OCHOBE
3HAHMA IIeNeH
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA; aKTUBHOE HEMPUSATHE
JIEMCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpesie; YMEHHE
MIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTUYECKUE
MOCJIEACTBHSI IPEANTPUHUMAEMBIX JEUCTBUM,
IIPEIOTBPALIaTh UX; PACIIMPEHUE OIBITA ACATEIBHOCTU




HKOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) eHHOCTH HayYHOTO TO3HaHMS: C(POPMUPOBAHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JIMAJIOre KyJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJINKYJIBTYPHOM MHUPE;
COBEPIICHCTBOBAHUE SI3BIKOBOI M UNTATEILCKON KYJIBTYPBI
KaK CPeJCTBA B3aUMOJICHCTBHS MEXK 1Y JIFOAbMU U TIO3HAHUS
MHpa; 0CO3HAHME [IEHHOCTU HAYYHOU JesITeIbHOCTH,
TOTOBHOCTH OCYILIECTBIIATH IPOCKTHYIO U
UCCIIEIOBATEIIbCKYIO IEATEIIbHOCTh HHMBHIyalbHO U B

rpymIe.

METAIIPEJMETHBIE PE3VJIbTATBI

B pesynprate OCBOGHHSI NMpOrpamMMmbl MO MaTeMaTHKE Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y 00y4aroIlierocs

OynyT cdopMUPOBaHBI MeETampeIMEeTHbIe pPe3yJbTaThl,
XapaKTePU3YIOLTUECS OBJIQJICHHEM YHUBEPCATbHBIMHU
MI03HABATEJIbHBIMU JICHCTBUSIMH, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSIMA U YHUBEpCAJIbHBIMHU
PEryJIATUBHBIMU JICHCTBUSIMU. Ilo3HaBaTenbHbIE
YHUBEpCaIbHBIC YUCOHBIC JEHCTBHUS.
[NPEJIMETHBIE PE3VYJIBTATBI

1) BJIAJICHUE METOAaMH JI0Ka3aTebCTB,

QITOPUTMaMH  peIlIeHUs 3a/ady; yMeHHe (OpMyIHpPOBaTh

OTIpE/ICIICHUsI, AKCHOMBI M TEOPEMBI, IMPUMEHATh WX,
MIPOBOJIMTH JOKA3aTeIIbHBIC PACCYKICHUS B XOJIC PEIICHHUS
3a/1a4; YMEHHUE OIEePUPOBATh TOHATHUSIMH: ONpEICIICHNUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOWCTBO, NPU3HAK,
JI0KA3aTeNbCTBO, PABHOCUJIbHBIE (POPMYIHPOBKH;, yMEHHE
dbopmynupoBath oOpatHOe u
OPUBOJUTh TPUMEPHl U KOHTPIPUMEPHI,
METOJT  MaTeMaTU4YeCKOW  WMHIYKIUH;

JA0Ka3aTCIIbHBIC PACCYXICHHUA IIpU PCIHICHUN

MIPOTUBOIIOJI0KHOE
YTBEPKICHHUE,
HCII0JIb30BaTh
IIPOBOJUTH
3ajad,
pacCyKIIeHHI;

2) yMEHHE OIEPUPOBATh MOHATHUSIMU:

OIICHUBATH JIOTUYECKYIO MPaBUILHOCTh
CTETNIEHb
qrclia, CTETICHb C IENIBIM MT0Ka3aTeeM, KOpeHb HaTypalbHON
CTEMNEHU, CTENEHb C PALIMOHATILHBIM MTOKa3aTesIeM, CTENEHb C
JENCTBUTENBHBIM (BEIIECTBEHHBIM ) TTOKa3aTeIeM, Jorapuhm
Yrclia; yMEHHUE BBHITIONHATH BBIUMCICHHE 3HAYCHUN U
npeoOpa3oBaHus ~ BBIPOKEHUH  CO  CTEMEHSIMH |
norapupmamu, MpeoOpa3oBaHus APOOHO- PaMOHATBHBIX
BBIPOKEHHM; ) yMEHUE CBOOOTHO OMEPUPOBATH MOHSATHSIMH:
norapuM dncia, CHHYC, KOCHHYC U TAHT€HC MMPOU3BOJIHLHOTO
YHUCIIa;

MIOHSATHUSIMHU:

3) yMEHHE OIIepUpOBaTh

Habmonenune U OIICHKA
pe3yibTatoB  paboThl  Ha
MMPAKTUYCCKUX 3aHATUAX,
npoBepKa pE3yJIbTaToB
CaMOCTOATEIBHON paboThI;
OLIEHKa YPOBHS 3HaHUM
CTYACHTOB Ha KOHTPOJBHO-
YYETHOM 3aHATHH;
KOHTpOJbHast ~ pabora 1O
pasneiy
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palroHaIbHbIE, HppaluoHabHBIE, MoKa3aTelbHbIE,
CTCTICHHBIE,  JorapuMuuecKkue, TPUTOHOMETPUUCCKHE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBIL;

4) yMeHHE ONepUpPOBaTh TMOHIATUSAMH: (DYHKIHS,
HenpepbiBHasE (QYHKIUS, NIPOU3BOJHAs, MepBooOpa3Has,
OTpe/ieNIeHHBI MHTErpajl; YMEHHEe HaXOAUTh MPOU3BOJHbBIC
JJeMEHTapHbIX  (YHKIUH,  HUCHOJb3ys  CIPaBOYHbBIC
MaTepuaibl; HCCIEA0BATh B MPOCTEHIINX CIydasX (yHKIHH
HAa MOHOTOHHOCTH, HAXOJWTh HAUOOJBININE M HAUMEHBIIUEC
3HaYeHUs (YHKIHHA; CTPOUTH TpadUKd MHOTOUICHOB C
UCIIONIb30BAaHMEM allllapara MaTeMaTUYeCKOTO aHaJn3a;
OPUMEHSTh TMPOM3BOAHYI0 TIPU pEIIeHWH 3aJad Ha
JBUKEHHE; PellaTh MPaKTUKO-OPUECHTUPOBAHHbBIC 33/1a4 Ha
HauOOJbIIMEe ¥ HAMMEHBIIUE 3HAYCHUSA, HA HAXOXKICHHUE
yTH, CKOPOCTU M YCKOPEHHUS; yMEHHE HCIOIb30BaTh
cBoiicTBa M rpaduku (yHKIUN IS peuieHus ypaBHEHUH,
HEPAaBCHCTB W 3aJad C I[apamMeTpamMu; H300pakatb Ha
KOOPIAMHATHOM TTIOCKOCTH MHOECTBA peLeHuit
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

5) ymMeHHe ONeprpoBaTh MOHATHSAMHE: pallMOHaIbHAS
dbyHKIMA, Moka3aTenbHas (yHKUUs, cTeneHHas (QYHKIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUUECKUE
byHKIIMKM, 00paTHbIE (YHKIMH, YMEHUE CTPOUTH TIpaduKu
M3YYEHHBIX (YHKIIMA, UCTIOIb30BaTh IPaUKU IPU U3yUECHUH
MIPOIIECCOB M 3aBUCUMOCTEH, TIPH PEIICHUHN 3a/1a4 U3 JPYTUX
yUeOHBIX MPEJMETOB U 3324 U3 PEATbHOM KU3HU; BEIPAKATH
dbopMysIaMu 3aBHCHMOCTH MEKIY BETHUNHAMU;

6) yMeHue pemniath TEKCTOBBIC 3374l PA3HBIX THUIIOB
(B TOM 4YHcCIie Ha MPOIEHTHI, JOTU U YaCTH, HA JTBUKCHHE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 3aJaud W3
o0nacTu ympaBlieHUs JTUYHBIMU U CEMEHHBIMU (PHHAHCAMU);
COCTaBIISITh BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M UX
CUCTEMBI TI0 YCJIOBHIO 33J[a4d, WCCIICIOBATH MOJIYUYECHHOE
peIlIeHre U OIEHUBATH MPABIONOA00HOCTh PEe3yIbTaTOB;

7) yMeHHE OIepHpOBAaTh TMOHATUSMH: CpEIHEES
apudmeTnyeckoe, MeauaHa, HaWOONbIIE WM HaWMEHBIIee
3HAuUeHUs, pa3Max, AUCIEPCHs, CTaHAAapTHOE OTKIOHEHHE
YHCIIOBOTO0 HabOpa; yMEHUE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(poOpMalMio, TMPEACTaBIEHHYIO B  Ta0nuiax, Ha
JUarpamMmax, rpapukax, OTpa)karollyro CBOMCTBA pealbHBIX
MPOIIECCOB M SIBIICHUH; TPEJACTABIATh HWH(DOPMAIHIO C
MOMOIIbI0  TAOMUI] W  JHArpaMM; HCCIIEIOBATh
CTAaTHCTUYECKUE JIaHHBIC, B TOM 4YHCIIE C TPUMCHEHUEM
rpaUUecKuX METOO0B U 3JICKTPOHHBIX CPE/ICTB;




8) yMeHue oOmepupoBaTh MOHATHAMH: CIydYalHBIH
ONBIT U CIy4allHOE COOBITHE, BEPOSITHOCTH CIy4ailHOTO
coObITHS; YMEHUE BBIUYUCIIATH BEPOSTHOCTh C
UCIOJb30BaHUEM TIpaUuecKuX METOAOB; INPUMEHATh
GopMynbl  CIHOXKEHHS UM  YMHOXEHHUS  BEpOSTHOCTEH,
KOMOUHATOpHbIE (DaKThl U (OPMYJIBI IPU PELICHUM 3ajad;
OLIEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4alHbIMU BEJIMYMHAMH; YMEHUE IPUBOJUTH NPUMEpPHI
IIPOSIBJIEHUS 3aKOHA OOJBIIMX YHCEN B IPUPOJIHBIX H
OOIIECTBCHHBIX SBIICHUSIX;

9) yMeHue oneprpoBaTh MOHITUSMH: TOYKA, IIpSIMasi,
IUIOCKOCTB, IIPOCTPAHCTBO, JIBYI'paHHBIN yrod,
CKpPELMBAIOIINECs psMbIe, napaieNbHOCTh u
HEePIEHANKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroyl Mexay
OPSAMBIMHU, YTOJI MEXKIY IPSIMOM M IJIOCKOCTBIO, YOI MEXKAY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO IJIOCKOCTH,
paccTosiHUE  MEXAY MpPSAMBIMHM, PpACCTOSHHUE  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh NP PELICHUU 3aJ]1ad
U3Y4YEHHbIE (AKTBl M TEOPEMbl IUIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

10) yMeHue OIlEepUPOBATh HOHATUSMHU:
MHOTOTpaHHHK, CEY€HUE MHOTOTPAaHHUKA, KYO,
napajjieNienunes, —OpusMa, —nupaMuaa,  gurypa U
MOBEPXHOCTh BpallleHUs, LWIMHIpP, KOHyc, wiap, cdepa,
ceueHus (QUrypbl BpalleHUs, IUIOCKOCTb, Kacarolascs
chepbl, UWIMHIApPA, KOHYycCa, IUIOHIA[b MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCA, LUIMHAPA, IJIOWAab cepsl,
o0beM  KyD0a,  TOpSIMOYroJIbHOTO  Mapajuleenurnena,
OUpPaMUIbl, MPHU3MBI, IMIUHIPA, KOHYca, ILIapa; yMEHue
n300pakaTh MHOTOI'PAaHHUKHM M TOBEPXHOCTH BpAILIEHUs, UX
CEYEHHUs OT PYKH, C IIOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE PACIO3HABATh CUMMETPHUIO B
IIPOCTPAHCTBE;  YMEHHE  pACIO3HABaTb  IPaBHIbHBIE
MHOTOTPaHHUKH;  yYMEHHE  CBOOOJHO  OIEpPHUPOBATH
MOHSTUSIMU: NBUKEHHE,  TapajuielbHBIA  TEpeHoc,
CUMMETpHUS Ha IJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MoA00OMs, TONO0OHBIE (GUIYPHI; YMEHHE
pacrio3HaBaTh paBHbIe M NOJOOHBIE (DUTYDPHI, B TOM YHCIE B
IIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHME HCIIOIb30BaTh
FEOMETPUYECKUE OTHOILIEHUS, HAaXOOUThb I'€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIONAAb, 00BbEM) MpPU pPELICHUU
3aJa4 U3 IPYruxX y4yeOHbIX MIPEIMETOB U U3 pealIbHOM KU3HU;

11) ymeHue onepupoBaTh MOHATHSIMH: JBHIKCHUE B
MIPOCTPAHCTBE, TMOAOOHBIE (UTYpbl B  IMPOCTPAHCTBE;
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MCIIOJIBb30BaTh OTHOIIEHHWE IUIOIIAJNEH IOBEPXHOCTEH H
00BbeMOB MOAOOHBIX (DUTYp TP PEIICHUH 33/1a4;

12) yMeHHEe BBIYUCISATh T€OMETPHUYCCKUE BEIUYHHBI
(mmuHa, yroii, Iomanab, o0bEM, IUIOMIATs MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (DOPMYIIBI U METOIBL;

13) yMeHHUe OTIEpUPOBATH TTOHSATHUSMH:
OPsIMOYTOJIbHAS CUCTeMa KOOPIWHAT, KOOPAUHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOPA, CKAJSIPHOE IPOU3BEICHHE,
yrojl MEXJy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOOUTh C TOMOUIBIO H3YYEHHBIX
dopMynT KOOpIAMHATHI CEpPEOUHBI OTPE3Ka, pPACCTOSHHUE
MEXy IBYMSI TOUKaMU;

14) ymeHue BBHIOMPATH TOAXOJSIIIMA W3YyYCHHBIN
METO/I JUIsl peLICHHUs 3a]]Ja4H, paClIO3HaBaTh MaTeMaTUYECKUE
dakTBl W MaTeMaTWYeCKHEe MOJCNW B NPUPOAHBIX W
OOIIECTBEHHBIX SIBIICHUX, B UCKYCCTBE; YMEHUE IPUBOINUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW U
MHPOBOM MaTeMaTU4eCKON HAyKH;

15) yMmeHue onepupoBaTh MOHSATHIMHU: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpally HaJl MHOXXECTBAMU;, YMEHHUE
UCIIONIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar il
OMKCAHUS PeabHBIX MPOLECCOB U SBICHUHN MPU PEUICHUH
3aja4, B TOM YHCIIE U3 IPYTUX YICOHBIX IPEIMETOB;

16) yMmeHHe onepupoBaTh HOHITHIMH:
HaTypaJIbHOE YHUCIIO, LIEJI0€ YUCII0, OCTATOK IO MOJYJIIO,
paLMOHATILHOE YMCIIO, UPPALMOHAIBHOE YHCII0, MHOXKECTBA
HaTypaJlbHbIX, LEJIIX, PALIMOHATBHBIX, IEHCTBUTENbHBIX
YHCeJl; yMEHHUE UCII0JIb30BaTh MPU3HAKHU JAETUMOCTH,
HalMEHBIIMN OOIIKI IeUTeNb U HauMeHbIlee oo1ee
KpaTHOe, airopuT™ EBKiNa npu peleHuu 3a1ay;
3HAKOMCTBO C Pa3JIM4YHbIMU [TO3ULUOHHBIMU CUCTEMAMHU
CUHCJICHUS;

17) ymeHue onepupoBaTth MOHSATUSMH: TOXKICCTBO,

TOKJECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpaBEHCTB, PABHOCUIBHOCTb
yYpaBHEHMI, HEPABEHCTB U CUCTEM, PALlMOHAIbHBIE,
HppaluOHAJIbHBIC, ITOKAa3aTCIIbHBIC, CTCTICHHBIC,
JorapupmMHuUecKue, TPHTrOHOMETPUUYECKUE YPABHEHUS,
HEpaBEHCTBA M CUCTEMbI; YMEHHE PeIIaTh ypaBHEHMUS,
HEPABCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IIPUEMOB;
pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TaPaAMETPOM;
NPUMEHSTh YPaBHEHMs, HEPAaBEHCTBA, X CHCTEMBI JJIS
pelIeHns MaTeMaTHUECKUX 3a/1a4 U 3a/1a4 U3 pa3IMyHbIX
oOractell HayKH U pealibHOM JKU3HH;

18) ymeHue cBOOOIHO ONEPUPOBATH MOHATHIMH:
MI0CJIEI0BATENBHOCTD, apH(METHUECKas IIPOrpeccus,




reoMeTpUUecKasi Iporpeccusi, 0eCKOHEYHO yObIBAOIIIAS
reoMeTpHYEecKas IPOrPeccHs; YMEHHE 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYPPEHTHBIX (hOPMYII.
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padoueii nporpaMmMbl y4eOHOTro npeaMera Maremaruka

JIMCT AKTYAJIM3ALIUN

/1

HaumenoBanue
snementa OII,
pasnena, myHKTa

[TyHKT B mpeapLayien
penakuumn

IIyHKT C BHECEHHBIMU
WU3MEHEHUSMU

PexBu3uTh
3acemaHus,
YTBEPAUBLIETO
BHECEHUE
N3MEHEHUH
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