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1 MACHOPT PABOYEH ITPOI'PAMMBI YUYEBHOTI'O ITPEJIMETA
MATEMATUKA

11  O6aacTb npuMeHEeHUs MPOrPaMMBbI

Peanmuzamust cpemnero o6miero oOpaszoBanms B mpexaenax OIl CIIO mo mporpamme
MOJrOTOBKHU CIELIMAIUCTOB CPEAHETO 3BeHa 0 cnenuansHocTu 27.02.07 YpasieHue KaueCTBOM
MIPOIYKIIUH, TIPOIECCOB U YCIyT (1o oTpaciisim) B cooTBeTcTBUM ¢ PI'OC CIIO mno cnenuanbHOCTH
27.02.07 YmpaBiaeHue Ka4yeCTBOM IMPOMYKIIMH, MPOIECCOB W YCAYr (IO OTpacisiM) C Yy4EeTOM
tpeboBanuit ®I'OC cpeanero obmero oOpasoBanus, yreepxkaeHnoro [Ipukazom MunoOpHayku
Poccun ot 17.05.2012r. Ne 413(B pen. npuka3zoB Munoopuayku Poccun ot 27.12.2023 Ne1028) u
denepanbHOil 0OpazoBarenbHO mporpammbel CIIO, yTBepxkaeHHOW mpukazoM MUHOOpHaAYKH
Poccum ot 18.05.2023 Ne371.

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 y OOYYAIOUIMXCS TOYHYIO, PAIMOHAIBHYIO H
UH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh HanboJiee MOAXOIAIINE A3BIKOBbIE, CHMBOIMYECKHE,
rpadguyueckue cpencTtBa s BBIPAXKEHHUS CYXICHHM M HArisgHOrO HX MpeACTaBICHUS.
Heo0xoauMbIiM KOMIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM  TOJIKOBAaHHHM  SIBJISETCS
olmiee 3HAKOMCTBO C  METOJAMHU  IO3HAHUS



JNENCTBUTENBHOCTH, IPEACTABIECHUE O IPEAMETE U METOJI€ MATEMAaTUKH, €70 OTINYHSI OT METOJOB
€CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSX MPUMEHEHHSI MAaTEMaTHKU JIJTsl peILICHHS
HAY4HbIX M IPUKIAIHBIX 3a7ad. Takum oOpa3oMm, MaTeMaTHuecKoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ B (OopMHpOBaHHME OOIIEH KyJIbTYphl ueloBeKa. M3ydeHne MaTreMaTHKH CIIOCOOCTBYET
JCTETUYECKOMY BOCIUTAHUIO YEJIOBEKA, MOHMMAHWIO KPAcOTbl M M3SALIECTBA MATEMAaTUYECKUX
paccyXIeHU!, BOCOPUATHIO T€OMETPUIECKUX (POPM, YCBOCHUIO UACH CUMMETPHUH.

1.3 Heau u3yvyeHus yuyeOHoro npeaqmera MaremaTuka

[IpuoputeTHbIMM  LETSIMH  OOYYEHHST MaTeMaTUKe  SBISAIOTCS:  (HOpPMUpPOBaHHE
LEHTPAJIbHBIX MaTeMaTHYECKUX MOHATUH (YMCilOo, BeNIMYMHA, TeoMeTpudeckas Qurypa,
NepEeMEHHas1, BEPOSTHOCTD, (PYHKIIHS), 00ECTIEYMBAIOIINX PEEMCTBEHHOCTh M IEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHusl 00y4arOIUXCs; MOBEIeHNE 00yUYarOIUXCsl Ha JOCTYIIHOM JUIs
HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3M MATEMAaTUKM M OKPYKAIOLIETO MHUpa, MOHUMAaHHUE
MaTeMaTHKH KaK YacTH OOIIell KyJIbTypbl YeJIOBEYECTBA; PA3BUTHE HHTEIUIEKTYaJIbHbIX H
TBOPUYECKUX CIOCOOHOCTEM OOyyarouiuxcs, M03HABAaTEIbHONM AKTHBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTepeca K H3Y4YEHUI0 MaTeMaTUKd; (OpMHUpOBaHUE
(YHKIIMOHAJIbHOW MaTeMaTHYECKOM TI'pPaMOTHOCTH: YMEHMsI paclo3HaBaTh MaTeMaTHU4YecKue
aCIeKThl B pealibHbIX JKU3HEHHbIX CUTyalUAX M IPU U3YYEHUM APYrUX y4eOHBIX MPEAMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX HA SI3BIKE MATEMATHKH H
CO37aBaTb MATEMaTU4YECKUE MOJENH, INPUMEHATH OCBOCHHBI MaTeMAaTU4YECKUM amnmapar I
pemeHuss MpakTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh M OLEHMUBATH I10JYyYEHHBIE
pE3yJIbTaThI.

1.4  Mecro yuedHoro npeamera Maremaruka B crpykrype IIIICC3:

VYuebublii npeamer MaTtemaTuka sBISeTCS Y4eOHBIM IpPEIMETOM  00s3aTesIbHON
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, (OPMHUPYEMBIX 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 00yUeHHMsI, BBIIOJHEHNE TPEOOBAaHUI K MPEIMETHBIM Pe3yJIbTaTaM
00yJeHwusI.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJMETA
MATEMATUKA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpTaTe M3ydeHHs MaTeMAaTHKH Ha YPOBHE CpeaHero oOmiero 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 IIPAaB U 00513aHHOCTEH, YBaXKEHNE 3aKOHA U MPABOINOPAIKA; IPUHATHE
TPaJULMOHHBIX HAIIUOHAJIBHBIX, OOIIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATUYECKUX
[IEHHOCTEW; TOTOBHOCTh MIPOTUBOCTOSTH UCOJIOTUN SKCTPEMHU3Ma, HallMOHAIM3Ma, KceHopoouwu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIbHBIM IIPU3HAKAM;
TOTOBHOCTb BECTHM COBMECTHYIO [ESTEIbHOCTh B HHTEPECAX TIPaXKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUHU B 00II€00pa30BaTeIbHON OPTaHU3AIMH U IETCKO-IOHOIIIECKUX
OpraHM3alusaX; yMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMA 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, YBAXKEHMs K CBOEMY HApoJy, YyBCTBa
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 Poccun, noctiwkenusm Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYAe; uieiHas yoeKIeHHOCTb, TOTOBHOCTh K CIIYXeHHUIO U 3aiuTte OredecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI: OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO
Hapoza; COPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHHWSA, ITHUYECKOIO IMOBEAEHHUS; CIIOCOOHOCTH
OLICHMBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HAa MOPAILHO-
HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJaJa B MOCTPOEHUE YCTONYHMBOIO
OyIylero; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM M (WJIM) IPYTMM 4jeHaM CEMbH,
CO3aHHIO CEMbHM Ha OCHOBE OCO3HAHHOT'O IPUHSTHS LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU
¢ TpaguLusMHu Hapos1oB Poccun;

4) 3CTETHYECKOr0 BOCIHUTAHUS: ICTETHYECKOE OTHOILICHHE K MHUPY, BKIIFOYAS J3CTETHKY
ObITa, HAYYHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOLICHMIA;
CHOCOOHOCTh BOCHPUHUMATH PA3UYHbIE BUABI MCKYCCTBA, TPAJAULUU M TBOPUYECTBO CBOETO U
JIpYr'MX HapoJOB, OHIYIIaTh 3MOLMOHAIBHOE BO3JECHCTBUE HCKYCCTBA; YOEXKIEHHOCTh 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) TpyIOBOrO BOCIHTAHHUSA: TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa,
TpyAoIt00Me; TOTOBHOCTh K aKTHUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOH U  COLMAIBbHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh WMHUIMHUPOBATh, IUIAHUPOBATh U CAMOCTOATENBHO BBINOJIHATH



TaKylo 1eATeIbHOCTh; HHTEPEC K PA3IUYHBIM chepaM NpodecCHOHATbHON AeATEIbHOCTH, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiedi mnpodeccun W pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUJIaHbl; TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPAa30BaHHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) SKOJOTHYECKOTO BOCIUTAHUS: CHOPMHPOBAHHOCTH  IKOJOTHUYCCKOW  KYJIBTYPBI,
IMOHUMAHHUEC BJIHWAHHUA COLUAIIBHO-9KOHOMHWYCCKUX MPOHCCCOB HAa COCTOAHHC HpI/IpOI[HOﬁ n
COLIMAIIbHOM  Cpelbl, OCO3HaHUE TIJ00AJLHOTO  XapakTepa 9SKOJOIMYeCKHX  Mpobiem;
IUTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpeie Ha OCHOBE 3HAHUS Lieeit
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA; aKTUBHOE HEMPUSITHE JCHCTBHM, MPUHOCAIIMX BpE.
OKpYXKarollel cpeJie; yMeHHE IPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTHUYECKHUE MTOCIIECTBHUS
NpCAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpaliaTb HMX; PaCIIMPCHUC OIbITa ACATCIBHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8)  LEHHOCTH  HAy4yHOrO  IO3HAHUS: c(OPMHUPOBAHHOCT, ~ MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM W OOIIECTBEHHOM IPAKTUKH,
OCHOBAaHHOTO Ha JHaliore KyJIbTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MecTa B
MOJIMKYJIBTYPHOM MUPE; COBEPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KyIbTYphI KaK CpEeCTBA
B3aMMOJICHCTBHUSL MEXIy JIIOJAbMHU U TIO3HAHWS MHpPA; OCO3HAHHME LIEHHOCTH HAay4YHOU
JESTEIbBHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYI0 U HCCIENOBATENbCKYIO JEATEIbHOCTh
WHAUBUAYAILHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJbTATDBI

B pesymnbraTe OCBOEHHS MPOrpaMMbl 10 MaT€MaTHKE Ha YPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHuss y oOydwaromerocss OyayT cGhOpPMHUPOBAHBI MeETANPEIMETHBIC PE3YJIbTAThI,
XapaKTepU3yIOIIMecss  OBIAJCHHEM  YHHBEPCAaJbHBIMU  I1O3HABATEIbHBIMU  JCHCTBHUIMH,
VHHUBEpPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHHBEPCATbHBIMU PETYISTHBHBIMU
neiictBusimu. [lo3HaBaTenbHbIe YHUBEPCAIbHbBIE YUYEOHBIE IEHCTBUSI.

OBJj1ajieHHe YHUBEPCAJbLHBIMH MO3HABATEIbLHBIMHU J1eliCTBUSIMU:

a) 6a30BbIC JIOTHYECKHE JIEUCTBUS: CAMOCTOSITEILHO (POPMYJIUPOBATH M aKTyaJIU3UPOBATh
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK WU
OCHOBaHUs JUIsl CpaBHEHUS, KiaccuPHUKAIMK ¥ OOOOIIEHHS; ONpeNessaTh Ielu AesATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHUS; BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS
B paCCMaTPUBAEMBIX SIBICHUAX; BHOCUTh KOPPEKTUBBI B I€ITEILHOCTh, OLIEHUBATH COOTBETCTBHE
pe3yabTaTOB MEJsIM, OLIEHHBATh PUCKH TOCIEICTBHM JEATEIHLHOCTH; Pa3BHBATh KPEAaTHBHOE
MBIIJICHUE TIPU PEIICHUN KU3HECHHBIX TTPOOIeM;

0) ©0a3oBble  UCCIENOBATENbCKUE  JCWUCTBUSA:  BIAJeTh  HaBBIKAMH  Yy4eOHO-
HCCJIEIOBATENLCKOM U IPOSKTHOM AEITeTbHOCTH, HABBIKAMU pa3pelleHusl MpoosieM; ClIOCOOHOCTh
U TOTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEHIeHUs NPAKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3JIMYHBIX METO/IOB MO3HAHUS; OBIAJACHUE BUJIAMU JIEATEILHOCTH IO MOJTYYEHHUIO
HOBOTO 3HAHMSI, €T0 WHTEPIPETAIHH, IPEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX
CUTyaIUsiX, B TOM YHCIIC TPU CO3/IaHUU YYEOHBIX M COIMAIBHBIX IPOEKTOB; (opMUpOBaHHE
HAy4YHOTO THUIIA MBIIIJIEHUS, BIQJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMH TOHSATHUSIMH U
METO/IaMH; CTaBUTh M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4U B 00pPa30BaTEIbLHOMN IS TEIILHOCTH 1
KU3HCHHBIX CUTYAIUAX; BBISBIISATH IPUUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyallM3UpOBATh 3a/1auy,
BBIJIBUTaTh THUIIOTE3y €€ PEIIeHHs, HAaXOJIUThb AapryMEHThl [JIsl JIOKa3aTelIbCcTBa CBOUX
YTBEPKJICHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS; aHATU3UPOBATh MOJYYEHHBIE B XOJI€
pELIeHUs 3a/layu PEe3yNbTaThl, KPUTUUECKH OLICHUBATh UX
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JIOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MEHEHHWE B HOBBIX YCJIOBHUSX; J1aBaTh OIICGHKY HOBBIM
CUTYaIlMsIM, OICHWBATh HPUOOPETEHHBIN OIBIT; pa3padaThiBaTh IUIAH PELICHUS MPOOJIEMBI C
y4eTOM aHaJIM3a MMEIOUIMXCS MaTePHAIbHBIX M HEMAaTEPHAIBHBIX PECYpPCOB; OCYIIECTBISTH
IeJICHANPABICHHBII ITOUCK TEPEHOCA CPEICTB U CIIOCOOOB NEHCTBHUS B MPOQECCHOHAIBHYIO
cpedy; YyMeTh TIepEHOCUTh 3HAHMWA B I[O3HABATEIBHYI0 M IPAKTHYECKYI0 00JacTu
KU3HEIEATSIIFHOCTH; YMETb HWHTETPUPOBAaTh 3HAHUSA M3 Pa3HBIX MPEIMETHBIX 0oO0IacTel;
BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTHMHAIBHBIE MTOIXObI U PEIICHUS; CTABUTDH MPOOIEMBI U
3aJauu, JIOMYCKAIOIINe albTepHATUBHBIC PELICHHUS;

B) pabora ¢ uHpoOpManueil: BIaJeTh HABBIKAMH MOXY4YeHUSI HHPOPMALIUU U3 UCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSITENIHO OCYIISCTBIATH IIOWUCK, AaHAIW3, CHCTEMaTH3alUI0 |
MHTEpIpeTanrio HHPOPMALUU PA3THMYHBIX BUJOB U (POPM MPEICTABICHUS; CO3/1aBaTh TEKCTHI B
pa3nuYHBIX (QopMarax ¢ yd4eToM Ha3HaYeHHs HH(OpManuu M IeeBOW ayIUTOPHH, BBHIOHUpas
ONTUMANIbHYI0  (QOpPMY TPEACTaBICHHS W BHU3yalIHM3allMd; OICHWBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpPMAIMH, €€ COOTBETCTBHE IPABOBBIM M MOPAJIHHO-3TUYECKHMM HOPMaM;
UCIIONIb30BaTh CPEACTBA MH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIOJICHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNUS, TPABOBBIX M ITHYECKHX
HOPM, HOPM HMH(OPMAIIMOHHOW 0€30IacHOCTH; BIIAJIETh HABBIKAMH PACIO3HABAHMS M 3aIUTHI
uH(pOopMaInu, THPOPMAIIMOHHOH OE30ITaCHOCTH JINYHOCTH.

OgJajieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU Y4eOHbIMU JefiCTBUAIMU:

a) OOIIeHHEe: OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX c(epax KH3HH, pPaclO3HABATH
HeBepOaJbHBIE Cpe/CTBA OOIICHHS, NOHUMATh 3HAYEHUE COIMAJIbHBIX 3HAKOB, PACIO3HABAThH
NPEANOCHIIKM KOH(IUKTHBIX CUTYallMd M CMATYaTh KOH(IMKTBHL, BIAAETh pa3lInYHBIMU
crioco0amMu OOIIEHUS M B3aMMOJAEHCTBHS; apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMsAT4arhb
KOH(JIMKTHBIE CHUTYyallMd; pa3BEpPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

0) coBMecCTHasl IEeSATEIbHOCTh: MOHUMATh U MCIIOIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U
UH/IMBUYaJIbHOW paboThl; BHIOMpATh TEMAaTHKYy M METOABI COBMECTHBIX IEHCTBUI C yueToM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)kJI0T0 WieHa KOJJIEKTHBA; IPUHUMATh L€ COBMECTHOM
NeSITeIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBHS MO €€ JOCTHIKEHHIO: COCTABISATh
IUIaH JAEUCTBUI, pacrpelenaTb pPold ¢ y4eTOM MHEHUH Y4aCTHUKOB, 0OCYXKAaTh pe3yibTaThl
COBMECTHOH pabOTHI; OLIEHMBATH KaYeCTBO CBOETO BKJIAJA M KaXIOTO YYaCTHHKA KOMaHIBI B
o0IIMiA pe3yabTat Mo pa3padoTaHHBIM KPUTEPHUSIM; IIPEUIaraTh HOBBIE MPOEKTHI, OLIECHUBATD HJIEH
C TIO3WIMHM HOBU3HBI, OPUTHHAIBLHOCTH, NPAKTUYECKOH 3HAYMMOCTH; KOOPIUHHPOBATH H
BHIIIOJIHATE  pabOTy B  YCIOBUSIX PEaJbHOTO, BHPTYAIBHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUSA; OCYLIECTBIATh IMO3UTHBHOE CTpPATETHUYECKOEe IOBEACHHE B pa3IMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

OsiajieHnne yHUBEPCAJbHBIMH PEryJISITHBHBIMH Y4eOHbIMU 1€ CTBUSIMH:

a)  CaMOOpraHW3aIMs:  CAMOCTOSTENBHO  OCYHIECTBIIATH  ITO3HABATEIHHYIO
NeSITeTIbHOCTD, BBIABIISITH IMPOOJIEMBI, CTaBUTh W (OPMYIHpOBaTH COOCTBEHHBIE 3aJaudl B
00pa30BaTeNbHON JIEATENFHOCTH M KU3HEHHBIX CHUTYAIHSIX; CAMOCTOSTEIBHO COCTABIATH IJIaH
pemieHnsT TPOOJeMBI C y4YEeTOM HWMEIOIIUXCS PEeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IPENOYTEeHUH; 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM; PACHIUPATh paMKU y4yeOHOro mpeaMeTra Ha
OCHOBE JIMYHBIX MPEANOYTEHUHN; NeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 pEIICHHE; OICHUBATh TNPUOOPETEHHBI OMNBIT; CIIOCOOCTBOBATH



(OpPMHPOBAHUIO U MPOSBICHUIO IIUPOKOH APYIUIUHM B Pa3HbIX 00JAcTSX 3HAHWUM, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJb: JaBaTh OLEHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTUBBHI B
JEATEIIBHOCTh,  OLICHMBAaTh  COOTBETCTBME  pPE3yJbTaTOB  ILIEJIAM;  BIAJAETh  HAaBBIKAMU
MIO3HABATENIbHOM pe(IeKCHH KaKk OCO3HAaHUS COBEPIIACMBIX JCHCTBHH M MBICIUTEIBHBIX
IPOIIECCOB, WX PE3yJIbTAaTOB M OCHOBAaHUH; HCIIOJIB30BaTh NMPHEMbl peIeKCUU JIsi OLIEHKU
CUTYyallud, BHIOOpA BEPHOTO pEIICHUS; YMETh OIICHWBATh PUCKU M CBOCBPEMEHHO NMPUHHMATH
PELICHUS 110 UX CHUKECHUIO;

B) SMOLIMOHAJIbHBIN MHTEIUIEKT, IPEAnonaratomuil c¢oOpMUPOBAaHHOCTb: CAMOCO3HAHMUS,
BKJIIOYAOLIEr0 CIIOCOOHOCTh OHUMAaTh CBOE€ SMOLIMOHAIBHOE COCTOSIHME, BUIETh HAIIPABICHUS
pa3sBUTHsI COOCTBEHHON SMOLMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0€; cCaMOpEeryIMpOBaHus,
BKJIIOUYAIOIETO CaMOKOHTPOJIb, YMEHHE IPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEICHHE,
CHOCOOHOCTh aIaTHPOBATHCS K AMOIUOHAIBHBIM HW3MEHEHHSIM U TPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEN MOTHBALMY, BKIIOYAIOLIEH CTPEMIICHUE K JTOCTUKEHUIO LIENIH U
ycnexy, ONTUMH3M, HHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOMS U3 CBOMX BO3MOYKHOCTEM;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAJIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATh
€ro IpH OCYIIECTBICHUH KOMMYHHUKAIMM, CIIOCOOHOCTh K COUYBCTBHIO U COIEPEKUBAHUIO;
COLMAIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C JPYTUMHU
JFOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTh KOH(IUKTHI;

I') NpUHATHE ceOsl M APYruX JIOJel: NMpUHUMAaTh ceOs, MOHMMas CBOM HEIOCTAaTKU U
JIOCTOMHCTBA; IPUHUMAaTh MOTHUBBI M apryMEHTBbl IPYrUX JIIOJEH IPU AHAIU3E PEe3yJIbTaTOB
JeSTeIbHOCTH; IpU3HaBaThb CBOE IPaBO U MpaBO JAPYTUX JIOAEH Ha OLIMOKHU; pa3BHUBATH
CIOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEAMETHBIE PE3YJIbTATBI

1) BrmaseHHe METOAAMHU JIOKa3aTEIbCTB, AJITOPUTMAMHU DCIICHUS 33/1a4;, YMCHHUE
(bopMyIupOBaTh ONPEENIECHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATDH UX, IPOBOJAUTH J10Ka3aTEIbHbIE
paccyXJIeHHUs B XOJI€ PELICHHMsI 3a]1a4; YMEHHUE ONIEpUPOBATh IOHATHAMU: ONPEJEIICHNAE, aKCHOMA,
TEeOopeMa, CIIeACTBHUE, CBOMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCUJIbHBIE (OPMYIHPOBKH;
yMeHue (GpopMynupoBaTh 00paTHOE U MPOTUBOIOIOKHOE YTBEPKACHUE, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCIOIb30BaTh METOJ, MAaTEMATUYECKON MHAYKLINU; IPOBOAUTH J10Ka3aTeIbHbIC
paccyXJIeHus IIPH PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO ITPABHIIBHOCTD PACCyKICHU;

2) yMEHHE OINEepUPOBATh MOHATHSIMHU: CTEMICHb YHMCIA, CTEMEHb C IeJBbIM MOKa3aTeyeMm,
KOPEHb HATypaJbHOM CTENEHW, CTENEHb C palUOHAIbHBIM IOKa3aTeleM, CTENEeHb ¢
JNEHCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeleM, Jiorapum uuciaa; yMEHHE BBINOJIHATH
BbIUMCJIEHHE 3HAUYEHWH W MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMH M Jorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHM; ) yYMEHHE CBOOOJHO OIEpUpOBaTh
HNOHATHUSAMHU: JIorapu(M YUCIa, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMeHue oneprpoBaTh MOHATUAMHU: PallOHaTbHbIC, HpPAIlHOHAIbHbIE, TOKa3aTebHEIE,
CTEeNeHHbIE, JorapuPMUUecKie, TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

4) yMeHHe ONepHpOBaTh MOHATHAMU: (YHKIHs, HENpepbiBHAS (YHKIUS, TPOU3BOIHAS,
nepBooOpa3Has, OINpeAeNeHHBIH HHTErpajl; yMEHHE HaXOAWTh IPOU3BOIHBIE 3JIEMEHTApPHBIX
(GyHKLUH, UCTIOIB3Ys CIIPABOYHBIE MaTEPHAJIbl; UCCIEI0BATh B MPOCTEHIINX CIIy4asX (PyHKIHUU



Ha MOHOTOHHOCTb, HAXOJIUTh HaWOOJBIINE U HAUMEHBIIINE 3HaYeHUs] QYHKIUI; CTPOUTD TpaduKu
MHOTOYJICHOB C HCIOJB30BaHHWEM ammapaTa MaTeMaTU4YecKoro aHajau3a; MPUMEHSTh
MIPOM3BOHYIO IIPU PELICHUH 3a/lad Ha JBHKEHHE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a7auu
Ha HauOOJIbIINE U HAUMEHbBIIINE 3HAUCHHU S, Ha HAXOKJICHUE TyTH, CKOPOCTU U YCKOPEHHUSI; yMEHUE
UCTIOJIb30BaTh CBOMCTBA U TpauKu (PYHKIHMIA Ui pelIeHrs ypaBHEHUH, HEPABEHCTB M 3a/1a4 C
napaMerpamu; u300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBA PEIICHHI YpaBHECHHIA,
HEPaBEHCTB U X CUCTEM;

5) ymeHue orepupoBaTh MOHATHIMU: palloHaIbHas QYHKIUS, TOKa3aTebHas GyHKIHS,
creneHHas GyHKOus, Jorapudmudeckas GyHKIHS, TPUTOHOMETPUYECKUE (YHKIIUH, OOpaTHBIC
GyHKIMM; YMEHHE CTPOUTh TpadUKU HW3YYEHHbIX (YHKUUH, HCMIONb30BaTh TpaduKH IMpU
U3YYEHHUH TMPOLECCOB M 3aBUCHMOCTEH, MPHU PEIICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB H
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh (POPMYIaMH 3aBUCUMOCTH MEX/1Y BETHUYNHAMH;

6) yMeHue peliaTh TEKCTOBBIC 33/1a41 PA3HBIX THIIOB (B TOM YHUCIIEC HA MPOLICHTHI, JIOJIH U
YacTu, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB M YCJIYr, HAJOTH, 3aJa4yd M3 00JacTu
yIOpaBlIeHUS JHYHBIMH M CEMEWHBIMH (DMHAHCAMH); COCTABJISTH BBIPAKECHUS, YPaBHEHMS,
HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO 3a/1a4H, HCCIIEI0BATh MTOJIyY€HHOE PEIICHHE U OLIEHUBATh
PaBAONOI00HOCTH PE3yJIbTATOB;

7) yMeHHUE ONepupoBaTh MOHATHIMU: CpeiHee apudMeTHnIecKoe, MeIuana, HanooJIbIIe U
HaVMEHbIIIEe 3HAUCHHS, pa3Max, AWCIEpCHs, CTaHIapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE U3BIEKaTh, WHTEPIPETUPOBATh HH(OpPMAIINIO, TPEJCTaBICHHYI0 B TaliuIax, Ha
quarpammax, rpadukax, oTpa)karolyto CBOMCTBA pealbHbBIX MPOIECCOB U SIBJICHUI; PECTABIAThH
uH(GOPMALIMIO ¢ TOMOUIBIO TAaOIUI] M TUarpaMM; HCCIIEOBAaTh CTATUCTHUYECKUE JAHHBIC, B TOM
qrclie C MPUMEHEHHEM rpauecKuX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

8) yMeHHe ONMEpUPOBATH MOHATHIMHU: CIAYYAHHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; yYMEHHE BBIUYMCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadU4ecKuX METO/OB; NPUMEHSATh (QOPMYIBI CIOXKEHHS W YMHOXEHHS BEpPOSTHOCTEH,
KOMOWHATOpHBIE (DaKThI ¥ (POPMYIIBI TIPH PEIICHUH 3a/1a4; OICHUBATH BEPOSITHOCTH PEeaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CITYYaiHBIMU BEJIMYUHAMU; YMEHHUE TIPUBOIUTH TIPUMEPHI TPOSIBIICHUS
3aKOHA OOJNBIIMX YHCE B MPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX;

9) yMeHHWe OMEPUPOBATH MOHATHUAMH: TOYKA, MpsMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIN YTOJI, CKpEITUBAIOIINECs PSIMbIE, TapalIeIbHOCTh U MEPIEHAUKYIISIPHOCTD IPSIMBIX
U TJIOCKOCTEH, Yroia MeXAy NpSMBIMH, YOl MEXAY MPSAMOM M IUIOCKOCTBIO, Yrol MEXIY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKHU /IO TIOCKOCTH, PACCTOSTHUE MEXKIy MPSIMBIMH, PACCTOSHHE
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, TupamMusa, Gurypa u moBEpXHOCTh BpAIICHUS, IIUIUHAP, KOHYC, I1ap,
cdepa, ceueHuss GUTYpHl BpalleHHs, TUIOCKOCThb, Kacaromasics cdepbl, MWIMHIpA, KOHYCA,
TUIOMIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IUIUHAPA, TIomaas chepsl, 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 (PUTYpPBI, B TOM YHCJIE B MPUPOJAE, UCKYCCTBE, APXHUTEKTYPE; yMEHHE
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MCIIOJIb30BaTh FT€OMETPUUECKHE OTHOIIEHNUS, HAXOUTh FT€OMETPUUYECKHE BETMYUHBI (IJIMHA, YTOI,
iouaib, 00BEM) MPH PELICHUHU 33a]a4 U3 IPYIUX yYEOHBIX MPEAMETOB U U3 peaibHON KU3HU;

11) ymenue onepupoBaTh MOHIATUSAMU: JIBHKCHUE B TIPOCTPAHCTBE, MO00HBIC (PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BATh OTHOIICHUE IUIOMIAACH ITOBEPXHOCTEH M 00EMOB TTOIOOHBIX PUTYD
MIpY PELICHUH 3a]1aY;

12) ymeHHE BBIYHCIIATH FEOMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIONIa]h, 00beM,
IUIOUIA/Ib TOBEPXHOCTH ), UCIIONIb3Ys U3YUEHHbIE (POPMYIIBI U METO/IBI;

13) ymMeHwe oOmNepUpPOBaTH IMOHATUAMH: TMPAMOYTOJIbHAs CHCTEMa KOOPIHMHAT,
KOOPJMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKAISAPHOE IPOU3BEIACHUE, YOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa HA YHUCIO; HAXOAUTh C IOMOILIBIO
W3YYCHHBIX (DOPMYII KOOPIUHATHI CEPEUHBI OTPE3KA, PACCTOSHUE MEKY JBYMSI TOUKAMU;

14) ymeHue BbIOMpATh MOAXOMAINIMNA M3YYEHHBIH METOJ I pEIICHHUS 3ajayd,
pacrio3HaBaTh MaTemMaTHdyeckue (hakThl W MaTEeMaTHYECKHE MOJEIU B TPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE; YMEHHE IMPHUBOJUTH IMPUMEPHI MaTEeMaTHUYECKHX
OTKPBITUI POCCUIICKON U MUPOBOM MaTeMaTUYECKOW HAYKH;

15) ymeHue omepupoBaTh MOHATHIMHU: MHOKECTBO, MOJAMHOXECTBO, OIEpAIMU Ha[
MHOXECTBAMHU; YMEHHE HCIIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN amnmapar jis OINHCAHUS
pea’bHBIX TPOIECCOB M SIBICHUW MPU PEUICHUU 3a7ad, B TOM YHUCJIE U3 JPYTUX Y4EOHBIX
MPEAMETOB;

16) ymeHue omeprpOBATh MOHATHSIMH: HATYPAIBHOE YHCJIIO, [IEI0E YHCIIO0, OCTATOK 110
MOAYJIIO, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCII0, MHOKECTBA HATYPAJIbHBIX, LEIbIX,
palMOHAIbHBIX, IEUCTBUTENIbHBIX YHCEI; YMEHUE UCIIOJIB30BATh IPU3HAKH JIETUMOCTH,
HAaUMEHBIINN OO 1eNUTeIh U HauMeHbIIIee 001ee KpaTHoe, anroput™ EBkinuaa npu
pPELIEHNH 3a7a4; 3HAKOMCTBO € Pa3JIMYHBIMU IMIO3ULIMOHHBIMU CUCTEMAMU CUHUCIICHNS;

17) ymMeHwue onepupoBaTh MOHITUAMHE: TOXIECTBO, TOXKICCTBEHHOE MTPpeodpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUM U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUN,
HEPABEHCTB U CUCTEM, PAllMOHAJIbHBIC, UPPALIMOHATIbHBIE, TI0KA3ATEIIbHBIE, CTEIICHHBIE,
norapudMuuecKkre, TPUrOHOMETPUYECKUE YPaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHHE peliaTh
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pELIaTh YPaBHEHUS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHSITh YPABHEHHS, HEPABEHCTBA, NX CUCTEMBI JJISI
peleHrss MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3InyHbIX 00JIacTel HAYKU U PeaTbHOM KU3HU;

18) YMCHUC CBO60,I[HO OICPpHUPOBATH MOHATUAMU: ITOCIICAOBATCIIbHOCTD, apI/I(l)MCTI/I‘-IeCKaH
nmporpeccus, recoMeTpuICCKas Inmporpeccus, OCCKOHEUHO y6BIBaIOIJ_Ia${ TCOMETPHUYCCKAA
nmporpeccus; yMEHHUEC 3a/laBaThb IOCIICA0BATCIbHOCTH, B TOM YUCJIC C TIOMOIIBIO

PEKYPPEHTHBIX (pOpMYII.

11



3 CTPYKTYPA U COAEP KAHHUE YYEBHOI'O IPEIMETA MATEMATHUKA

3.1  O0beM yuyeOHOro npeamera MaremMaTuka U BUAbI y4eOHOii paGdoThl

Bun yueOHo# padoThl

O0Bem
JacoB

O0beM paboThl 00y4YalOUIUXCH B aKaJleMHYeCKUX Yacax (Bcero)

298

O0bem padoTHI 00yYAKIIMXCH BO B3aMMOJAEHCTBMU € MpenogaBaTesieM
(Bcero)

274

B TOM YHCIJIC:

JIEKIIUHU

114

IMPAKTUYCCKUE 3aHATHUA

156

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‘lHaﬂ arrecranus B (l)OpMe

1 cemecTp — 9K3aMeH, B TOM YHCJIC:
MMOATrOTOBKA K 3K3aMCHY,
MpeIdK3aMeHAIMOHHAs KOHCYJIbTaIHS,
npoIeaypa cIauu dK3aMeHa

12

2 ceMecTp — 9K3aMeH, B TOM YHCIIE:
MMOATrOTOBKA K 3K3aMCHY,
npeIdK3aMeHaIMOHHAsT KOHCYIbTALHS,
Hpoleypa CAa4qr SK3aMeHa

12

12




3.2

TeMaTnuyeckuil MJIaH U coepPKaHue Y4eOHOI0 NMpeaMeTa MaTeMaTHKA

Temaruueckue 6JIOKI/I, TEMbI

OcHoBHOe coiepKaHue

0O0neM yacoB

OcHOBHbBIE BU/bI ACATEJIbHOCTH

oOy4aonierocst
1 2 3 il
Paznea 1. Pa3zBuTHe NOHATHS 0 YHCJI€, MHOMKECTBA. 26
Tema 1.1. MHOXeCTBO, ConepkaHue JEKIMH Hcnouab3oBarh TEOPETHUKO-

OTiepalyy HaJ MHOKECTBAMHU. 1. MHoOecTBO, onepalyy HaJl MHOXecTBaMu J{narpammel Jitnnepa—BeHHa. 2 MHOKECTBEHHBIM ammapaTr Uil ONHCAHWSA
XO/la pelIeHUs] MaTeMaTHYeCKUX 3aj1ad, a
TaK)Ke PEaNbHBIX IPOIECCOB W SIBICHUM,
IpU pEIICHUH 33J1a4 M3 JPYTuX y4eOHBIX
Tema 1.2. ConeprxaHue JeKIUN NPEAMETOB.
JIeHCTBUTEIbHBIC U 1 JlefictButenbHble urcia. OOBIKHOBEHHBIC U JECATHYHBIC JPOOHU, IPOLICHTEL, 2 Onepuposars JIOHSITUSIMU.
HPPALHOHABHBIC YHCIIA OECKOHEYHBIE [IEPUOANIECKUE APOOH. PalMOHAILHOC  HHMCJIO,  NCHCTBATCILHOC
2 ToKeCTBa ¥ TOXKIECTBEHHBIE PEOOPa30BaHus. Y paBHEHUE, KOPEHDb YPABHEHHUSL. 2 YHCIIO, OOBIKHOBEHHAs APOOB, NCCATHYHAS
HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeTo UHTEpBAJIOB. JPOOE, MPOLIEHTE.
TTpaKTHHaeCKHE 3aRATHS BobInosHATH apmbMemqecgue oIepanuy ¢
1. JlcHCTBIA C APODAMIL 5| PALMOHANEHBIME M JICHCTBUTCIHHBIMH
2.IlpumeHenune apobOeit 1 MPOLEHTOB AJI PEIICHHS IPUKIIaIHBIX 3a1a4 U3 2 | HchaMi, TPHOMREHHES  BEMTHCTICHNA,
Pa3IU4YHBIX OTpacCiIey 3HAHUN U peaIbHOU XKU3HU. HUCTIOIB3 Y TIPABHIIA OKPYIICHHA.
3. IlpubnmxEHHbIE BRIYMCICHNUS, TIPABHIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA 2 ﬁlbig;:;e:y?;lmnky " ONCHKY pesylbTata
pe3ybTaTa BEIYUCICHUH. : .
4. PemieHue LeNbIX U IPOOHO-PAlIMOHANBHEIX YPABHEHMIT U HEPAaBEHCTB 2 | OmepupoBaTh NOHATHAMM: TOX/IECTBO,
ypaBHEHHME, HEpPaBEHCTBO; IeJIoe U
= pannoHalbHOE YpaBHEHHE, HEPaBEHCTBO.
Tema 1.3. APH‘bMeTquCKHH Conepxanne JICKIAHR ~ = BoinoaHATh mpeo0pa3oBaHMsl LEIBIX U
KOpPEHb N—O0i CTeIeH . 1; Apudmernyecknii KOpeHb HaTypagbHON crereHn. CBolicTBa U rpaduk KOpHS N- 2 PALMOHATBHEIX BHIPAKEHHIL.
HppanroHansHble ypaBHEHUS U (2)1/1 CTEICHHU. 5 ) PemaTh  OCHOBHbIE  THIBI  LEJBIX
HEpaBeHCTBA . MeTo/1pI pemeHust HpPalMOHATbHBIX YPAaBHEHUH U HEPABEHCTB. MPPALHOHATBHBIX ypaBHeRHii "
IIpakTyeckue 3aHATUA HEPABEHCTB.
1. JleficTBusi ¢ apuMETUIECKUMH KOPHIMH N—OH CTETIEHHU. 2 | IlpuMensTh paloOHANBHBIE YpaBHECHHUS H
2. Penienue nppaliiOHaIbHBIX YPaBHEHUN 1 HEPABEHCTB. 2 | HCpaBEHCTBA 1A pemenus
3. Pemienue nuppaiiuoHalIbHbIX YPaBHEHUI U HEPABEHCTB Pa3InYHbIMU METOIAMU. 2 | MaTCMAaTHYCCKUX  3amad M 3a7ad M3
pa3iuyuHBIX oOylacTell HAyKW W peabHOU
JKU3HU.
®opMyIHpOBATH, 3aNuChIBATH B
CUMBOJIMYECKOM dopme "
WIJIIOCTPUPOBATh NMPHMEPaAMH CBOMCTBa
KOpHS N-OM CTEINEeHHU.
BobinosHsTs npeodpa3oBaHus
MPPAIMOHATIGHBIX BBIPAXKECHUI.
Pemarns OCHOBHBIE THITBI
MPPAIIOHATIBHBIX YpaBHEHU "
HEpPaBEHCTB.
IpuMeHsATH ISl pelleHUs Pa3JIMYHBIX
3aJa4  UppalOHAJbHBIE YPaBHEHUS U
HEpaBEHCTBA.
Ctpoutb, 4yuTaTh TpaduK KOpPHSI n-oi
CTETICHH.
Hcnosb3oBaTh muppoBbIe pecypebl Uis
nocTpoeHust  rpapukoB  QyHKuMi  H
M3y4YCHUS X CBOUCTB
KonTpoabHas padora Nel 2




Paznen 2. ®ynknun u rpadukn. CTeneHs ¢ MeJbIM Moka3aTejeM. CTeneHb ¢ pAIHOHAIBLHBIM MOKA3aTelIeM. 10

Tema 2.1. ®ynkuus, cnocoosl | Colepixanue IeKuun OnepupoBaTh MNOHATHAMM:  (QYHKIHA,

3aganus ¢yukuuu. Crenmens ¢ | 1. @yukims, crioco6sl 3ananus Gpyskiun. ['paduk dyHkimm. B3anMuo obparHbie cmocoObl  3afaHusd (PYHKLIHUM, B3aUMHO

nenbiM nokasareneM. Cremenb | GpyHkuun. O6nacTs OnpeseseHns ¥ MHOXeCTBO 3HaYeHuil GyHkimu. Hyan obpatHble QYHKIUH, 001aCTh OIpENeIeHUs

C pallMOHAIBLHBIM T0KaszareneM. | CreneHHas (QYHKIWS C HATYPaJIbHBIM, IIEIBIM U palliOHATBHEIM ToKa3areneM. E€ W MHOXECTBO 3HaYCHUH (QyHKIUH, TpaduK
cBoiictBa u rpaduk ¢pyHkmu. [IpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE N ¢GbyHKIMK;  9E€THOCTH M HEYETHOCTH
HEeuETHBIC (DYHKIUH. GyHKIMH, HyIM (YHKOUH, TPOMEXYTKH
IIpakTiueckue 3aHsATUSA 3HAKOIIOCTOSTHCTBA.

1. HaxosxieHue 3HaueHUH BBIPaKEHUH ¢ pallMOHAIBHBIM IT0Ka3aTelieM CTETICHH. 2 | BoIIoaHATL Pe0dpPa3oOBAHMsI CTEIICHEN C
2. I'paduk dpynxmrm. Bzanmuao ob6pataeie GyHKIM. O01acTh ONMpeaeneHus u 2 | uembM  mokasaTeneM.  MCmonb3oBaTh
MHOecTBO 3HaueHnH ¢pyaxmmu. Hymn ¢pyakunu. [IpoMexyTkr 3HAKOTTOCTOSHCTBA. CTaHapTHYIO dopmy 3aIicH
YErHble 1 HeUETHBIC (QYHKIMU JICHCTBUTEIILHOTO YHCIIA.
3.CranpmapTtHas hopMa 3aIiucu IeHCTBUTENBLHOTO Yncia. Vcnonb3oBanne 2 | @opmMyIMpoOBaTE M HJIIOCTPHPOBATH
NOAXOsIIEeH GOopMBI 3aIicH JEHCTBUTENBHBIX YHCEIT ISl PELISHUs IPAKTHYECKUX rpagudecku CBOJiCTBA CTCIICHHO
3a/1a4 ¥ TPeJICTABIEHHS TaHHBIX. Qynknuu.  BeIpaxaTbe  Gopmyamu
3aBUCHMOCTH MEXly BEITMUNHAMH.
Hcnonb3oBats nugposBbie pecypebl s
nocTpoeHuss  rpadukoB  QyHKIMH U
W3y4YEHHUs UX CBOMCTB

Paznea 3. [loka3arenbHas GyHKIUS 18

Tema 3.1. [lokazarenbHas ConepiKanue JeKIUK ®opMyIHpOBaTh, 3alMCHIBATDH B

¢yHKIMA, €€ cBOiicTBa U 1.1lokazaTenpHas pyHKUUS, €€ cBOCTBA U rpaduK CHMBOJIMYECKO dopme "

rpadux IIpakTueckue 3aHsTHA HWJLIIOCTPUPOBATL IIPUMEpPaMU CBOWCTBA
1. IlocTpoenne rpadukoB MoKa3aTeNbHBIX (PYHKIHH. 2 | crenenm.
IIpuMeHsaTH CBoOMCTBAa CTENEHU IS

Tema 3.2. Iloka3aTenpHble Coneprkanue JeKIUU npeobpasoBaHus BBIPAKEHHH.

YPaBHEHHUS U HEPABEHCTBA. 1. TlokazarenbHble ypaBHeHUS. OCHOBHBIE IPHEMBI UX PELICHHMSI. @opmy.IMpOBaThH 1 HAIICTPHPOBATHL
2. Iloka3artenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHUSL. rpaguyecKn  CBOMCTBA  IOKa3aTelbHOM
TIpakTHYECKHE 3aHATHS yHKimH.

T.Pelieine NoKa3aTe/bHEIX YPABHCHIH, 77| Pemarh OCHOBHBIC THITbI MOKA3aTETbHBIX
2. PeiieHre noka3aTesbHbIX ypaBHEHUN 2 | YPaBHCHHUU 1 HEPABCHCTB.
3. Peienne noka3aTesbHBIX HEPABEHCTB Ucnoan3osarh, uugposeie pecypent jut
paBEHC
o | mocTpoeHust FRa(bHKOB GbyHKIHH U
U3YUYEHHS UX CBOMCTB
4. PerieHne 1oxaszaTenbHBIX HEPABEHCTB 2
KontpoabHnas pagora Ne 2 2

Paznexn 4. Jlorapudpmuyeckast GpyHKIus 22

Tema 4.1. Jlorapudm uucna. CoJepanue JEKIMK DopMy.IHPOBAT, 3aliChIBATD B

JecaruuHble U HaTypajbHbIE 1. Jlorapudm gmcna. JlecsITHUHbBIE U HATYpAITbHBIE JTOTaAPUPMBIL. CHMBOJIHYECKOI dopme "

norapudmel. [Ipeodpazosanue | 2. Jlorapudmudeckas QyHKIs, €€ CBOHCTBA U rpaduk WJLUIIOCTPHPOBAThL NPHMEPAMH CBOMCTBA

BBIPa)KEHUM, COIEPIKALINX [IpakTiueckne 3aHsATHs norapudma.

JorapuQMsL. 1. Pemrenwnie 3a1anuii Ha MPUMEHEHUE OTIPEIEIEeHUS Jorapr(ma, OCHOBHOTO 2 B"IHOHH"T“" npeodpazoBaHus
JIOTapU(PMIYECKOT0 TOXKISCTBA U CBOHCTB JIOTapU(PMOB. BBIP@KCHHIA, COCPIKAIINX JIOrapU(pMBIL.
2.TIpeoOpa3oBaHue BEIpAXEHHUH, COJIEPIKAIUX JIOTaprU(pMBI. 2 | @opMyIMpOBAaTE M MILTIOCTPUPOBATH
3. TIpeoGpazoBanme BHIpAKEHUI, COAEPKAIMX JTOTapUPMBI. rpadutecKku CBOHCTBA JorapudMUyecKkoi

2 | dyHKUIHN.
Tema 4.2 Jlorapudmudeckue CojiepskaHue JEKIUU Pemarg) OCHOBHBIC _ THIIBI
sorapupMUUECKUX ypaBHEHHH u

YPaBHEHHA M HEPABCHCTBA. 1. JTorapudmuueckue ypasHeHuUs.. OCHOBHBIEC IIPUEMBI UX PELIICHHSI. HEPABEHCTB.

Hcnoan3zoBars mupoBbie pecypesl Ui
2. Jlorapudmunueckue HepaBeHCTBA. OCHOBHBIC IIPHEMBI HX PELICHUS nocTpoeHus  rpabMKoB  QyHKImME W

14




IIpakTryeckue 3aHITHS

U3y4eHHs] UX CBOMCTB.
3HAKOMHUTBCA C HCTOpHMeH  pPa3BUTUA

1. Iloctpoenue rpadukoB gorapupmMudeckux GpyHKIHH. 2
2.Pemenue norapu)Mu4eckux ypaBHEHUI. 7| MaTeMaTku
3. Pemenne norapudMuiecKux HEpaBEHCTB 2
KonrpoabHas pa6ora Ne 3 2
Pa3znen 5. @®opmyJibl TpUroHoMerpun. Tpuronomerpuyeckue ypaBHeHus M HepaBeHcTBa. Tpuronomerpunyeckue 32
(yHkuuu U MX rpaguKu.
Tema 5.1. Cunyc, KOCHUHYC U ConepkaHue JEKIMH Onepuposatn TOHATUSMHU: CUHYC,
TAHI'€HC YUCIOBOro aprymMenTa. | 1. TpuronoMmerpudeckas OKpY>KHOCTB, ONIPEAEICHIE TPUTOHOMETPUIECKIX QYHKIMNA | 2 KOCHHYC M TaHICHC MPOM3BOJIBHOTO YTIa,
ApKCHHYC, apKKOCUHYC U YHUCIIOBOTO apryMeHTa, UX CBOWCTBA HeproanYecKas QpyHKIHs.
apKTaHT'€HC YHCIOBOTO Hcnons30BaTh 3amHUCh IIPOM3BOJILHOTO
apryMeHTa. yria 4epes oOpaTHbIC
Tema 5.2. OcHOBHBIE CoJeprkaHue JeKIMU TPUTOHOMETPUYECKHE (DYHKIIHIH.
TPUTOHOMETPUYECKHUE 1. 3aBHCHMOCTH MEXTYy CHHYCOM, KOCHHYCOM H TAHT€HCOM OJTHOTO M TOTO XK€ yTJIa. 2 BoimostHsATh npeodpasoBanust
(bopMyIbL OCHOBHBIE TPUTOHOMETPHIECKHE TOXKJICCTBA. TPUTOHOMETPUYECKUX BBIPAKCHUH.
2. OCHOBHBIC TPUTOHOMETPHYCCKHIE POPMYJIBL. 2 Crpoutb, aHAIU3UPOBATH, CPABHUBATH
3. ®opMybI IPUBEICHHS. 2 rpaduKy TPUrOHOMETPUYECKUX (QYHKIIHH.
TIpaKTHUECKHUE 3aHATUS @opMyIHPOBaTH M HILIIOCTPHPOBATH
1. IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BEIPAKCHUH. 2 | rpaduyeckn _ CBOHCTBa
2. IIpeo6pa3oBaHue TPUTOHOMETPUUECKHX BbIPAKEHUIA, 2 | TPHrOHOMETPHYECKUX QYHKIMI.
Hcnonb3oBarh rpauku s peLIeHUs
TPUTOHOMETPUYIECKHX HEPABEHCTB.
Tema5.3.Tpuronomerpuueckue | ColepxaHue TeKIHN Pemarn OCHOBHBIE THIIBI
YpaBHEHUs 1. Ipocreiimme TpPUroHOMETPHUYECKHE YPABHEHUS. 2 TPHTOHOMETPHICCKHX YpaBHEHHH,
2. TpUroHOMeTpUYECKUE YPaBHEHHUS, CBOIALIMECS K KBaJApaTHbIM. OIHOPOJHbIE HPOCTCHIIINE TPUTOHOMCTPUHICCKHIC
TPUTOHOMETPHYECKHE ypaBHEHUs 11 u 2i CTeneHu 2 HEPaBEHCTERA.
3. TpuroHomeTpuyeckue ypaBHEHHs1, pelIaeMble Pa3JIoKEHUEM Ha MHOKHTEIH. 2
IIpakTrueckue 3aHATHS
1.Pemenne npocTelmmx TPUrOHOMETPUYECKUX YPABHEHHI. 2
2.IlpuMeHeHne OCHOBHBIX METOJ/IOB PEIIEHUsI TPUTOHOMETPHUYECKUX YPAaBHEHHH. 2
3. Pelienne TpUroHOMeTpUYECKUX YPaBHEHHI. 2
Tema 5.4, CopepxaHue JIEKLIMU
Tpuronomerpuueckue 1 IIpocTeiimme TPUroHOMETPUIECKHE HEPaBEeHCTBA 2
HEpaBEHCTBA IpaxkTuueckue 3aHATHSL
1. PenieHne TpUrOHOMETPUYECKHX HEPABEHCTB 2
Tema 5.5. ConeprkaHue JeKIHH
Tpuronomerpuyeckue 1. TpuroHomerpudeckue GYHKIMN, UX CBOWCTBA U rpaduKu. 2
GbyHKIMHU 1 MX rpaduKu KonTtposnbnas pa6ora Ned 2
Pa3gen 6. IToc1e10BaTeILHOCTH U IPOTPECCHH. 4
Tema 6.1. ConeprxaHue TeKIun
INocnenoBarenpHOCTH U 1. TTocnemoBaTeMbHOCTH, CIIOCOOBI 3aJaHMSI TIOCTIEIOBATENBHOCTEH. MOHOTOHHBIE 2 OnepupoBaTh MOHSITHAMM

MPOrPECCHHU.

OoCJICJOBATCIIbHOCTH. ApI/I(bMeTI/I"IeCKaH U TCOMETPHUYCCKAA IIPOTPECCUH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

MOCTIEIOBATENBHOCTD, apU(pMETHIeCKas H
rEOMETPUYCCKAsT POTrPECCUr; OECKOHCUHO




1. BeckoneuHo yObIBaroriasi reomerpudeckas nporpeccus. Cymma 66CKOHEUHO
yOBIBAOIIEH TEOMETPUYICCKOM Tporpeccuu. @opMyIia CIIOKHBIX MTPOICHTOB.
Hcnonb3oBaHKe MPOrpecCuy AJIsl PELICHUsI PeabHbIX 33/1a4 HPUKIIAJTHOTO
xapakrepa.

yOBIBatoImas reoMeTpuIecKas Iporpeccus,
cyMMa OecKOHEeUHO yObIBaroIIeH
TeOMETPUYIECKOI MIPOTrPECcCHH.

3anaBaTh N0CIEA0BATENBHOCTH
Pa3ITUIHBIMH CIIOCOOAMHU.

IIpumeHsaTh bopmyny CJIOKHBIX
NPOLIEHTOB /ISl pellleHusl 337ad U3
peadbHONH MPAKTHKH (C HMCHONBb30BAaHUEM
KaJbKYJISTOPA).

Hcnonb3oBarh CBOMCTBA
MOCTE0BATENbHOCTEH M Nporpeccui s
pELICHUs] pPeaNbHBIX 3aJad IPUKIATHOTO
Xapakrtepa

Pa3nen 7. BBenenue B crepeomerpuio. [IpsiMbie 1 MJIOCKOCTH B MPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TTOHITHS
CTepeoOMeTpUH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
U300paKeHHEe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

COHGP)KEIHI/IG JICKITNHU

1.0cHoBHBIE TIOHATUS cTepeoMeTpuH. [IpaBuia H300pakeHns Ha PUCYHKaX:
n300paXEHHS THIOCKOCTEH, MapaJUIeNbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
[MonsiTre 06 aKCHOMAaTHYECKOM TIOCTPOSHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH
U CIEJCTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOIrpaHHUKAMU, I/1306pa)KCHI/Ie MHOTOIpaHHUKOB HAa PUCYHKaXx,
Ha MMPOCKIMUOHHBIX YCPTCIKAX. Havanpubie CBCICHUA O Ky6€ " nupamMuae, ux
pa3BépTKI/I 1 MOJCIIHN. CeucHus MHOTOIPaHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. 3az[alm Ha MMOCTPOCHUC CCUCHHI: MOCTPOCHUC CCYCHUA MCTOA0OM CJIEA0B, KPATKO
3allMCbIBATh HIAarv MMOCTPOCHUA CCUCHU.

Tema 7.2. IIpsaveie u
TUIOCKOCTH B IIPOCTPAHCTBE.

CopepxaHue JIEKIIUU

1. B3aumHOe pacIookeHne IPSIMBIX, IPSMOHN U IIIOCKOCTH, TIJIOCKOCTEH B
IIPOCTPAHCTBE.

2. [leprieHOUKYIISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE
OT NPSAMOM 10 IJIOCKOCTH.

3. Y116l MeXXy IPSIMBIMI, MEKAY IPSIMBIMHA ¥ TUIOCKOCTSIMH, IBYTPaHHBIC yTIIBI.
4. Teopema 0 Tpex IepHEeHANKYIIIpax.

HpaKTI/I‘IeCKI/IC 3aHATHUA

1. I[lpumeHeHne TEOPEMBI O TPEX IEePIEHIUKYIIPaX K PEIICHUIO 33/1a4.

2. HaxoxaeHue yriia MexX1Iy TIOCKOCTSIMHU, IOCTPOSHHE POEKIIUI MPSIMBIX Ha
IIJIOCKOCT.

AKTyaau3upoBaTh (GakTbl W METOJBI
IUTAHUMETPHH, peTneBaHTHBIC TeMe.
IHonyuyats HpeCTaBICHUS 0
MIPOCTPAaHCTBCHHBIX (UTypax, pa3Omparhb
npocTeiline MmpaBuwiia U300pakeHHUs 3TUX

¢uryp.
HN3o06paxkars OpsaMyl0 M IUIOCKOCTh Ha
PHCYHKE.
PacnoznaBarb MHOT'OI'PaHHUKH,

mupamMuay, KyO, Ha3blBaTh HX 3JICMCHTHI.
HenaTts  puCyHOK Ky0a, MHpamMUBbI,
HaXOJIUTh OIMOKH B HEBEPHBIX
M300paKeHUsIX.

3HAKOMHUTBCSI C CEYEHUSIMH, C METOJOM
CJIEJIOB; HWCIIONB30BATh U ITOCTPOCHHS
ceveHust METOJI CJIEJIOB, KpaTKo
3aIMCHIBATh IIATH TOCTPOCHUS CCUCHUS.
Pacno3naBarnb BH/T CEUYEeHUS u
OTHOIICHHH, B KOTOPHIX CCUCHHE ICITUT
pebpa kyba, HAXOAWTDH IUIOIMIATL CEYCHHUS.
Hcnoan3oBaTh Momo0He MPHU pEIICHUH
3a1a4 Ha IIOCTPOCHUE CEUYECHMI.
3HakoMUTBCS c AKCMOMAaTHYECKUM
MTOCTPOCHUEM CTEPEOMETPHH, C AKCHOMaMHU
CTEPEOMETPUU M CIEACTBUSIMU M3 HUX.
HNnmoctpupoBaTh aKCHOMBI PUCYHKAMU U
MpUMEPaMU U3 OKPYKAIOMIeH 00CTAaHOBKU
AKTyanu3upoBatb (HakThl WU METOJbI
[JIAHUMETPUH, pejeBaHTHbIE TeMe,
IIPOBOAUTH aHAJIOTUH.

[epeuncasiTb  BO3MOXHBIE  CHOCOOBI
PacCIoJI0XKECHUA ABYX IIPAMBIX B
[IPOCTPAHCTBE, WLIIOCTPUPOBaThL HX Ha
pUMepax.

JlaBaTh ompeaeseHHe CKPEIINBAIOIINXCS
MPSIMBIX, hopMynupoBath TIPU3HAK
CKPEIUBAIOIINXCS MPAMBIX U TIPUMEHATH
€ro MpH peleHu  3a1a4.
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PacnosnaBarb nmpusmy, Ha3blBaTh €€
JIIEMEHTEHI.

CTpouTh CcedeHHUs TPH3MBI Ha TOTOBBIX
gepTexax.

IlepeuncassiTb  BO3MOXHBIE  CIIOCOOBI
B3aHMHOTO  PACIIOJIOKEHHUST TPSMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, IPHBOAHUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PEabHOM
KH3HU.

JaBaTb omnpeaeeHue MapaiebHOCTH
MPSIMON U TUIOCKOCTH.

DopMyJHPOBATH NMPU3HAK
MapaIeIbHOCTH TIPSMOW M IUIOCKOCTH,
YTBEPKACHHUE O MPSIMOM MepeceueHus IByX
IUIOCKOCTCH, MIPOXOISALINX yepes
napajuiebHbIE MPsIMbIE.

Pematp  mpakTHUecKWe — 3amadd  Ha
MIOCTPOCHHE CEYEHWH MHOTOIPaHHHUKA.
O0bsACHATD ciay4yau B3aUMHOI0
PaCIONOKEHUS TUIOCKOCTEH.

JdaBaTh ompenejieHHe  TapaUIeIbHBIX
IJIOCKOCTEH; TPUBOJAUTH TMPUMEPHl U3
pealnbHOM  KM3HM M OKpY’XKaroulei
00CTaHOBKHY, WUTIOCTPUPYIOIINE
MapauIeNbHOCTD TIOCKOCTEH.
Hcnonb3oBaTh MpU3HAK MapaylieNbHOCTH
JIBYX IJIOCKOCTEH, CBOICTBa
MapalIeIbHBIX TUIOCKOCTEH IMPH PEIICHUH
3aa4 Ha MMOCTPOCHHUE.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
napauiebHBIM TPOEKTUPOBAHUEM M Kak
BEITIOJTHSACTCST TPOSKTUPOBaHUE (UTYp Ha
IJIOCKOCTb.

H3o6paxkars B mapamienbHONH MPOEKLHUH
pasnuYHbIE  TeOMETpHYeCKue  (QUryphI.
MopeanpoBaTh peanbHBIE CHUTYaIlH Ha
SI3BIKE TE€OMETPHH, HCCIeI0BaTh
[IOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSATHH.

Hcnonb3oBaTh Mpu pelieHUH 3aJad Ha
IIOCTPOCHUE CeUYeHU TIOHSITHE
napajuleIbHOCTH, TNPU3HAKKM W CBOWCTBA
NapaulebHBIX TPSIMBIX Ha TUIOCKOCTH
AKTyanm3upoBatb (aKTBl H  METOJBI
TJIAaHAMETPHH, peeBaHTHEIE TeMe,
[IPOBOJUTH aHAJIOTUHU.

OO0BbsICHATH, KakoOW yroid Ha3bIBaeTCS
YTIIOM MEXIY MIePECEeKAOIIUMUCS
MOPSIMBIMH, CKPEUIMBAIOUIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE.

JaBarb ompeaeseHne
MEPIICHANKYISIPHBIX TPSAMBIX W TIPSMOH,
NEPIEeHIUKYISIPHOM K MJIOCKOCTH.

Haxoauts YTIIBI MEXITY




CKPEIMBAIOIINMHUCS TPAMBIMH B KyOe u
nupamue.

IIpuBoauTHL TWPUMEPBI U3  peajbHOUI
JKU3HU M OKpYXawlleil  00CTaHOBKH,
WUTIOCTPUPYIOMINE  TEPICHINKYIIAPHOCTH

MPSIMBIX B IIPOCTPAHCTBE u
MEPIEHANKYISIPHOCTD IpAMON K
IUIOCKOCTH.

DopMyJIHPOBATH MpU3HAK
HEPICHANKYISIPHOCTH TIPSIMOH u

IUIOCKOCTH, TPUMEHSTh €r0 Ha IPaKTHKE:
OOBSICHATH TIEPIICHANKYISIPHOCTh pedpa

KyOa ¥ InaroHajii ero rpaHu, KOTopas ero
HE COZICP>KUT, HAXOAUTb JUIMHY JHATrOHAIH
KyOa.

Beruncasre BBICOTY NIpaBUWJIbHON
TPEYTOJIbHOU u MIpaBUIbHON
YeTBIPEXYTONbHON MUpaMHUA MO AJMHAM
pEdep.

Pewiare  3a7aun Ha  BBIUMCICHMS,
CBA3aHHBIE C  INEPHEHIUKYISPHOCTHIO
OpsIMOM U IUIOCKOCTH, € HCIIOJIb30BAHUEM
NPU PEUICHUH ITAHUMETPUYECKUX (HaKTOB
U METOJIOB.

OOBACHATD, 4TO Ha3BIBAIOT
NEPHEHIUKYISIPOM U HAKIOHHOW U3 TOYKHU
K IUIOCKOCTH; IPOEKLMEH HAKIOHHOM Ha
IJIOCKOCTb.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
paccTosiHHEM: OT TOYKH J0 IUIOCKOCTH;
MEXAYy NapajulelbHBIMU  IJIOCKOCTSMU;
MEXAY INpAMOM U MNapaJUIeIbHON el
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOILHUMUCS
TIPSIMBIMH.

Haxoauth 3TH paccTosiHUS B MPOCTHIX
ciydasx B KyOe, mHpamuie, MpHU3ME.
MopenupoBaTh pealbHble CUTyallUd Ha
SI3BIKE reOMEeTpHH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIb30BAHHEM
TE€OMETPHUUECKUX TTOHATHH.

Hcnonb3oBaTh Mpu pelieHUH 33Jad Ha
ocTpoeHne cedeHuii Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB
AKTyanu3upoBatb (GakTel HW  METOIBI
[JIaHUMETPUH, pelleBaHTHEIE TeMe,
MIPOBOJIUTH AHAJIOTHH.

JaBaTb onpenejieHue yria Mexay npsMoit
U TUIOCKOCTBIO, OPMYIIHPOBATH TEOPEMY O
TpEX MEepIeHANKYISIpaX U OOpaTHYIO K HEH.
Haxomute yron Mexay nOpsMod u
IIJIOCKOCTBIO B MHOTOTPaHHHKE,
paccTosiHH€ OT TOYKM [0 HpsAMOM Ha
IJIOCKOCTH, HCIOJb3ysl TEOpeMy O TpEX
MEPIICHAUKYIISIpax.
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IIpoBoauThs Ha yepTexe NEPNEHAUKYIAP:
U3 TOYKM HA MPSAMYI0; U3 TOYKH Ha
IJIOCKOCTb.

JlaBaTh onpejesieHUe IBYTPAHHOTO yIiia U
€ro JJIEMEHTOB.

OOBSICHATH PaBEHCTBO BCEX JIMHEHHBIX
YTJIOB ABYTPAHHOIO yIJa.

Haxoaute Ha yepTexe NBYIpaHHBIM yroi

npu  pebpe MHPaMUJIBL, HPU3MBI,
napaJulenenumnesa.
JlaBaTh  ompejesieHMe yIriaa  MEXIy

IIOCKOCTSIMH.
JaBatb onpenenenue u (popMyJIupoOBaTh
INpU3HAK B3aUMHO MEPIEHAUKYJISIPHBIX
IJIOCKOCTEH.

HaXOZ]HTb yIjbl MEXAY IUIOCKOCTAMU B
KyOe U mupaMuze.

Hcnoan3oBaTe Ipu pelieHUH  3ajay

OCHOBHBIE TEOPEMBI u METOJIBI
IUTAaHUMETPHH.

MoaenupoBaTh peaJbHBIC CHUTyallUH Ha
SI3BIKE reoMeTpHH, HcCIeN0BaTh

[IOCTPOEHHBIE MOJENIU C HCIOIb30BAaHHEM
F€OMETPUUECKUX MOHATHH.

Hcnonb3oBarh npu pelieHUH 3a7ad Ha
IIOCTPOCHHE CEUEHHUH COOTHOLIEHUS B
HPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Kontpoabnasi pabora Ne5 2
Pa3znes 8. BekTopbl M KOOPIUHATHI B IPOCTPAHCTBE. 18
Tema 8.1. BexTops! B ConepxxaHue TeKIUU
IIPOCTPAHCTBE. 1. BexTop Ha IIIOCKOCTHU 1 B IpOCTpaHcTBE. Moynb BekTopa. ClioxeHne u AKTyaau3upoBatb (GakThl W METOMBI
BbIYMTAHHC BCKTOPOB. VYMHOXEHHE BCKTOpPA Ha YMCJIO. MJIAHUMETPHUH, peJIeBaHTHBIE TEME,
2. KonnmnHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. PazioxkeHue BeKTopa Mo TpéM IIPOBOJMTH aHAJIOTUH.
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio napajenenunesa. OmnepupoBarh  NOHATHEM  BEKTOp B
IIpakTryeckue 3aHITHS IPOCTPAHCTBE.
1. Pemenne 3a1a4, CBA3aHHBIX C IPUMEHEHNEM IIPABUII ICHCTBUH C BEKTOPaMH. 2 | ®opmyaupoBaTh MpaBuIo
napajiiejenunea pu CIIO’KEHHUH
2. PaznoxeHne BeKTOpa 10 HaNpaBJICHUsIM. PenlieHue 3a/1a4 Ha BBIITOJTHEHHE 2 | BEKTOPOB.
JEICTBUI HaJl BEKTOPaMHU. CkiaagbIBaTh,  BBIYHTATh  BEKTOPHI,
Tema 8.2. TIpsimoyronbHas CojeprxaHue JIeKIMU YMHOKATh BEKTOP Ha YUCJIO.
CHCTEMA KOOP/IMHAT B 1. IIpamoyronpHas cucTeMa KOOpJMHAT B IpocTpaHcTBe. CBA3b MEXIY M3y4yarb  OCHOBHBIC  CBOMCTBA  OTHX
MMPOCTPAHCTBE. KOOpAWHATaMM BEKTOPOB M KOOPAMHAT TOYCK. OTepalyi.
2. [pocreiimue 3aqauu B KOOpIUHATAX. YTOI MEXKAY BekTopamu. CkaiaspHoe JdaBaTb ompenejgeHHe IPIMOYTOJILHON
NIPOU3BEICHUE BEKTOPOB. CHCTEMBI KOOPJMHAT B IPOCTPAHCTBE.
IIpakTHueckue 3aHsATUSA Beipa3suTs KkOOpIMHATEI BEKTOpa 4Yepes
1. ITpocreiimue 3a1a49u B KOOpIUHATAX. 2 | KOOpAMHATHI €r0 KOHIOB.
2. KoOpIMHATHO-BEKTOPHEIA METOI IIPU PEUICHUH F€OMETPHUECKUX 3a/1a4. 2 | BoiBoauTh,  Mcmosb3oBaTh  hOpMyITy

JUIMHBI BEKTOpa W PACCTOSIHUS MEXIy
TOYKAMH.

Bobipaxkath  ckajsipHOE
BEKTOPOB  Yepe3 WX

MIPOU3BEACHUE
KOOP/IMHATEI,




BBIYUCIIATE YTOJ MEKAY ABYMS BEKTOPaMH,
JIBYMsI TIPSIMBIMH.

Haxoauts yrom w™exnay mpsMOH U
IUIOCKOCTBIO,  YroJd  MEXAYy  JBYyMs
IUTOCKOCTSIMH aHAIUTHYECKUMH METOJaMH.
BeiBoauTh, uHcmoab3oBaTh  Qopmyny
PaCCTOSIHUS OT TOYKH JI0 TUNTIOCKOCTH

KonTpoabnast padora Ne6 2
Pazgen 9. [IpousBoagHasi yHKIMH H ee IPUMEHEHHe. 36
Tema 9.1. [TpomsBogHas ConeprkaHue JeKIun
¢Qynxuuu. ['eomeTpryeckuii u 1. HenpepoiBabie pyaxuunn. [Iponssoanas ¢pynkimm. [Ipon3BonHbIE 3IEMEHTAPHBIX 2
(u3MUECKUIl CMBICII. ¢ynkimi. [IponsBoaHask CyMMBI, TPOU3BEICHUSI, YACTHOTO (DYHKIIMH OnepupoBaTh NOHATUSIMH: HETIPEPHIBHAS
npousBogHoH. [Ipon3BoaHbIe 2. IIpon3BoHast CI0KHOM (QYHKLIUH. 2 byHKIMS; MIPOU3BOAHAS GbyHKIMN.
9JIEMEHTAPHBIX QYHKIHH. 3. T'eomeTpudeckuii u pru3mdecKuii CMBICT TPOU3BOTHON. Y paBHEHUE KacaTeIbHOM 2 Hcnonb3oBathb TCOMETPUICCKHI u
[Ipou3BoaHas CyMMBlI, rpaduKy QyHKIUH. (Gu3NYeCKUil CMBICT TPOU3BOAHON st
TIPOM3BEICHUS, YACTHOTO IpakTuueckue 3aHsATUs pemeHus 3a1a4.
GbyHKIHIA 1. HaxoieH1e NpON3BOIHBIX (DYHKIHHL ? | Haxoauth NpOW3BOAHBIE 3JIEMEHTAPHBIX
2. Haxox1eHne Tpon3BOJHBIX PA3IMYHbIX (DYHKINH. 2 | byHKumii, BBIYHCIIATH ITPOU3BOJHBIC
3. HaxoxxaeHue Mpou3BOTHON CIIOKHON (DyHKIIHH. 2 | CyMMBI, NpOU3BELICHUA, 1acTHOTr' 0
4. Haxoxx/ieH1e POU3BOTHOH CII0KHOHM (YHKIIUH. 2| GymKuwmii.
5. HamuicaHue ypaBHEHMs KacaTelbHON K rpaUKy (PyHKIHH. 7| Ucnoab3osath HIPOH3BOIHYIO A
6. DU3HYIECKHMI CMBIC] IPOU3BO/HOM. 77| MccnenoBatus QyHKUMH Ha MOHOTOHHOCTS
Kontpoabmas pagora Ne7 57| X OKCTPEMYMBI, NPHMCHATE PE3YIbTaThI
UCCJIEIOBAaHMsI K IOCTPOCHHUIO TpaduKOB.
Tema 9.2. TIpumenenue ConepaHue JCKIHH Mpumenstn MIPOU3BO/IHYIO 151
MPOU3BO/IHOM. 1. MOHOTOHHOCTB U BKCTPEMYMBI (DyHKIHH. 2 P P Y A
2. HaxosxapeHune HanOoJIbIIero 1 HaMMEHbBIIETO 3HAUeHNs (PYHKIIMH Ha OTPE3Ke. 2 HAXOAVICHHA  HAMTYHIICTO PCIICHHAT B
= i NPUKIAAHBIX, B TOM WYHCIE COLHUAIBHO-
3. [IpuMeHeHre NpOoU3BOTHOM K MCCIIEIOBaHHIO (PYHKIIUH. 2 >KOHOMHUECKHIX, 321a4aX.
Ilpaxriieckne saHATUA _ _ 3HAKOMHUTBLCH C HCTOpUEH pasBUTUA
1. IlpuMeHeHne TPOU3BOJHOM K UCCIIEOBAaHNIO (DYHKIIMH. 2 | MaTeMaTHuecKoro aHaIM3a
2. IToctpoeHue rpaduKoB PYHKIUH C TIOMOIIBIO €€ UCCIICIOBAHMS. 2
3. Pemenue 3aga4 Ha HaXO>K/IeHHE HANOOJBIIETO ¥ HANMEHBIIIETO 3HAUCHUH. 2
4. TIpuMepsl UCTIOJIL30BaHKS TIPOU3BOJTHOM JIJIsl HAXOXKACHHS PallMOHAIBHOTO 2
pELIeHUs] B IPUKJIJIHBIX 33/1a4aX.
KounTtpoabHas padora Ne§ 2
Paznen 10. UuTerpaj u ero npuMeHeHus. 20
Tema 10.1. ITepBooOpa3Hasi. Conepxanue JEKIMK
1. IlepBooOpazHast 1 ee reOMETPUIECKUH CMBICIT 1 OCHOBHOE CBOHCTBO, ITPABHUIIO 2 OnepupoBarb HOHSATHSIMH:
HaxoxieHns1. Tabnuna nepBooOpasHbIX. nepBoobpasHast, HHTErpall.
2. HeorpeeneHHbIH MHTETpall, IPaBUiIa HAXOXKCHUS. 2 HaxoauTh nepBooOpa3Hbie 3JeMEHTapHbIX
IpakTHyuecKkne 3aHsIThs GYHKIMHA;  BBIYMCIATH ~ WMHTErpal 110
1. HaxoxxaeHune nepBooOpa3HbIX (hYHKITHH. 2 | dopmymne Herotona—JIeitoanra.
2. HaxoxxieHre HeollpeJeICHHOTO HHTErpaa. 2 | 3HaKOMMTbCSI ¢ WCTOpUEH  pa3BUTHS
MaTeMaTHYEeCKOro aHaln3a
Tema 10.2. OnperenicHHbIIH Conepixanue €KUM
WHTETrpal. 1. Onpenenennsiii naTerpan. @opmyna HeroroHa-JleliOHwmIA. 2
2. KpuBonuHelHast Tparneiys 1 ee IUIola/ib, Iockas Gurypa u ee mionap. 2
IpakTuueckue 3aHATHS
1. Berancnenwue onpeneineHHoro uarerpaia. opmyna Herotona-JlelioauIIa. 2
2. Haxo)xaeHue MJI0IIa 11 KPHBOIMHCHHOMN TPATICIHH. 2
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3. HaxoxaeHue miomaam mioCKOl (BUrypsbl. 2
KoHnTpoabHas pa6ora Ne9 2

Paznea 11. MHororpanaukm. 20

Tema 11.1. [TousTHE ConepxaHne JeKIUN

MHOTOTpaHHHUKA. 1. TToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPAHHUKA, BBITYKJIbIC 1 AKTyaau3upoBaTh (GakTbl W METOJBI
HEBBITYKJIbIC MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTpaHHUKA. [IpaBUiIbHEIC TUTAHUMETPHH, pCIICBaHTHEIC TeMme,
MHoTorpanHuku. ®opmymna Ditnepa. [IPOBOJUTH aHAJIOTUHU.
2. [Ipusma: N-yronpHas mpu3Ma; rpaHl U OCHOBAHUS MPU3MBIL, IPSIMasi U HAKIIOHHAS JlaBaTh ompeneieHde mapasUiciicUIe/a,
npu3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTD Mpu3Mbl. [lapamnenenuner, pacmo3HaBaTh €ro BHABI W H3y4arh
MPSIMOYTOJTBHBIN TTApaJUICIICITHUIIC], €0 3JICMEHTHI U CBoWcTBa. [1nomans 60koBoi CBOIiCTBa.
MOBEPXHOCTH U TIOJIHON MMOBEPXHOCTH MPSIMO#T TIPU3MBI. JaBathb omnpesejieHUue TUPaMHUJIBL,
3. [lupamupa: N-yroipHas mupaMua, TpaHd U OCHOBAHKE MUPAMHUIbI; OOKOBas U pacro3HaBaTh BUJIBI MTUpaMHUI,
MOJTHAs IOBEPXHOCTh TMPAMUJIBL; IPABUIIbHAS U Yceu€HHast nupamua. [Lnommans (dbopMynHpoOBaTH CBOWCTBA p&Oep, rpaHeit u
OOKOBOI MOBEPXHOCTH H MOJHOM MOBEPXHOCTH MHPAMUJIBL. BBICOTBI NpaBUILHOM MPaMUIBL.
IIpakTHueCcKue 3aHITUSA Haxoautp mmwromanpe MONMHOH M OOKOBOH
1. BeiuuciieHue 3JeMEeHTOB MPU3MbI, HAX0XKICHHE €€ TUIOIIAIH. 2 | TIOBEPXHOCTH MUPAMU/IBI. . .
2. BruncieHUe 2JIEMEHTOB MTUPAMUJIbI, HAXO0XKICHHUE €€ TUIOMIAIH. 2 | MdaBarn OnpeaejeHne  yCCUCHHOU
3. CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEILHO TOUKH, ITPSMOH, 2 | MpaMuJipl,  HasblBaTh €€ 3JICMCHTBL
IJIOCKOCTH. DJIEMEHTHI CHMMETPHH B IIMPaMUIax, Napaule/ielunenax, IpaBuIbHbIX ®opMy.THPOBATL TCOPEMY O IUIOMIANH
MHOTOIPaHHUKAX. 601(01301/1 _ TIOBEPXHOCTH MPaBUIIBHOM

Tema 11.2. O6beMbI Coznepxanue ICKIUH YCCUCHHOM ITMPAMUIBL.

MHOTIOIPaHHHKOB. 1. TIonsatue 06 00b&Me. POPMYIIEI 00BEM TUPAMUILL, TPU3MEL Pemare  3a1aum  Ha  BBIYMCIICHHE,
TTpaKTHIeCKHE 3aRATHA CBSA3AHHBIE C TMPAMHUIAMH, A TAKKE 3a/[a41
1. HaxoxJeHue o0bema pu3Mbl. 2 | Ha NOCTPOCHHC CCHCHMH.

JlaBaTtn omnpeneseHne MIPU3MBI,

2. Haxoxnenne oobemMa upamMu/BbL. 2

pacno3HaBaTh BHIbI NPU3M, H300pakaTh
MIPU3MBI Ha YepTexKe.

HaxoauTs miomans nojgHOW uin OOKOBOU
MTOBEPXHOCTH MPHU3MBI.

H3yuars cooTHOWIEHUs Dilnepa A yucia
pebep, TpaHeH U BepIIMH MHOTOI'PaHHHKA.
H3yyars BUJIBI MPaBUIIbHBIX
MHOTOTPAaHHMKOB,  HMX  Ha3BaHMA U
KOJINYECTBO IPaHEi.

H3yyaTh CHMMETPHIO MHOTOTPAHHHKOB.
OOBsICHAITB, KaKH€ TOYKH Ha3bIBAOTCA
CUMMETPUYHBIMU OTHOCUTEIBHO JAaHHOU
TOYKH, TPSAMOA WM TIUIOCKOCTH, HYTO

Ha3bIBAIOT LEHTPOM, OCBIO WIH
IJIOCKOCTBIO CUMMETPUH ¢urypsr.
IIpuBoauTs npuUMEpPHl CUMMETPUYHBIX

¢uryp B apxXuTeKkType, TEXHHKE, IPUPOJIE.
MopeanpoBaTh pealbHbIC CUTYaIlH Ha
SI3BIKE TCOMETPHH, HCCIIe0BaTh
MMOCTPOCHHBIE MOJEIU C HCIIOJE30BaHHEM
TCOMETPUUCCKUX HOHHTHﬁ, HUCIIOJIb30BaThH
0/100Me MHOTOTPAHHHUKOB.
AKTyaau3upoBath (GakThl W METOJBI
IUTAHUMETPHH, pEIICBaHTHEIC TEeMe.
OO0BSACHSATD, KaK U3MEPSIIOTCSI 00BEMBI TET,
MPOBOJI AHAJIOTHUIO C H3MEPCHHUEM
IO IeH MHOTOYTOJIbHUKOB.




DopMyJaUpPOBATH OCHOBHBIE CBOMCTBa
00BEMOB.

H3yuars, BBIBOAMTH (HOpMYINBL. 00BEMA
MPSMOYTOJIBHOTO napaviesenure/a,
MIPU3MBI ¥ TTHPAMHUIHL.

Boruucasts 00bEM NPU3MBI U IHPAMUAIBI
0 UX DJIEMEHTaM.

[pumensitb  00BEM I peIICHHA
CTCPECOMETPUYECKUX  3adad W JUIA
HaXOXXICHUS TEOMETPHYCCKUX BEIHIHH.
MopeaupoBaTh peanbHbIC CUTYaIlMH Ha
SI3BIKE TeOMETPHH, HCCJIEI0BATH
MOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
TeOMETPUUECKUX MOHITHIL.

Kontpoabuas padora Nel(

Pazgen 12. Tena BpameHus.

14

Tema 12.1. HunmHAp.

CopepxaHue JISKIIUU

1. llunuuapudeckast HOBEPXHOCTh, 00pa3yIONINe IMINHIPUIECKON TOBEPXHOCTH,
0Ch LMJIMHPUYECKON MOBEpXHOCTH. L{MnnHnp: ocHOBaHUs U OOKOBasi TOBEPXHOCTH,
o0pazyromias ¥ 0ch; III0MaaAb O0KOBOH M MONHON moBepxHOCTH. PopMya o0bema.

IIpakTrueckue 3aHATHS

1. N3o6pakeHne MUIUHpA Ha TIOCKoCTH. Pa3BépTka munuaapa. CeueHus HUITHHIpa
(TUI0CKOCTRIO, TTApAILICIBHOMN HITH MEPIICHANKYIIPHON ocu munuHapa). HaxoxaeHnue
o0bema.

Tema 12.2. Konyc.

COHGP)KEIHI/IG JICKITNHN

1. Konnyeckas MOBepXHOCTh, 00pa3yrole KOHMUECKOH IOBEPXHOCTH, OCh U
BEpIINHA KOHNYECKOH MoBepxHOCcTH. KOHyc: OCHOBaHME M BepIINHA, 00pa3yomas 1
0CB; TUTONa/1b OOKOBOH M TIOTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromye u
BBICOTA; OCHOBAaHMS M OOKOBast HOBEPXHOCTb. M300parkeHne KoHyca Ha INIOCKOCTH.
PazBéprka koHyca. CedeHust KOHyca (IUIOCKOCTBIO, TapaleIbHOH OCHOBAHUIO, U
IJIOCKOCTBIO0, IPOXOsIIel yepe3 Bepiuny). Popmyna odobema.

IIpakTrueckue 3aHATHS

1. BrruncieHue 3JIeMEHTOB KOHYCa, IOCTPOCHUE CEYCHHH, HaX0KICHHE 00beMa
KOHYyca.

Tema 12.3. lllap u chepa.

ConeprxaHue JeKIUH

1. Cdepa u map: ueHTp, paauyc, TuaMeTp; IIOMaab TOBEPXHOCTH ceprl. Bzaumuoe
pacrosioxkeHue chephl U IIOCKOCTH; KacaTelbHasl IVIOCKOCTH K cepe; mIomab
ctepsr. M300paxenune chepsl, mapa Ha tockoct. Cedenus mapa. opmyna
o0beMa 1apa.

HpaKTH‘ICCKOC 3aHATHUC

1. Brruncnenue 351eMeHTOB c(ephl U Iapa, HOCTPOCHNE CEUCHHUH, HaX0XKICHHE
oObeMa mrapa.
KontpoasHnas padora Nell

AKTyaqm3upoBaTb (akThl H  METOHBI
IJIaHUMETPUHU, PCICBAHTHBIC TEMC,
MPOBOJIMTH AHAJIOTHH.

[JaBate ompeneneHust chepsl U Iapa, UX
LEHTpa, paJuyca, T1aMeTpa.

Omnpenensith chepy Kak GUrypy BpareHUs
OKPYXHOCTH.

HccnenoBaTs B3alMHOE PacHOJIOKESHHE
chepbl ©  IUIOCKOCTH, JBYX  cdep,
WUTIOCTPUPOBATh 3TO HA 4YepTexax u
pHCYHKaX.

DopMyJIHPOBATH onpeneJjieHue
KacaTreJIbHOH IIIOCKOCTH K cepe, CBOHCTBO
Y NPU3HAK KacaTeJIbHOU IUIOCKOCTH.
3HAKOMUTBCH c reoJIe3NYECKUMH
muHAAMH  Ha cdepe. OOBACHATH, YTO
Ha3bIBAIOT MUWJIMHAPOM, Ha3bIBaTh €ro
9IIEMEHTHI.

N3yyatrh, O0OBACHATH, KaK IIOJYy4YUTh

LVITHHIID MyTéM BpaIICHHS
MPSMOYTOJIBHUKA.

BriBoauTH, HCMOIB30BaTH (HOPMYIIBI IS
BBIUHCIICHUS TUTOIIAAH 60KOBO
MTOBEPXHOCTH IWIMHIPA.

H3yuars, pacnosHaBaTh  Pa3BEPTKY
UTHHPA.

HN3o0paxkars, WWIMHAP U €ro CeYeHus
IJIOCKOCTBIO, TPOXOMSINEH depe3 ero och,
napajulesibHOM WM HepHeHANKYISpHON
oCH.

HaxoauTh 1miom@amM 3TUX  CEUCHMH.
MoaenupoBath peajbHble CHUTyallud Ha
SI3BIKE FeOMETPHH, HCCJIEIOBATh
ITOCTPOCHHBIE MOJIENIA C HCITOJIb30BAHUEM
FeOMETPUUYECKUX MOHSATHH.

OOBLACHATL, Kakoe TEIO0  HAa3bIBAIOT
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KPYrOBBIM  KOHYCOM,  Ha3bBaTb  €ro
3JIEMEHTHI.

N3y4aTh, OOBACHATH, Kak IOIY4UTh
KOHyC IMyTEM BpAIICHUS HPSMOYTOIBHOTO
TPEyTOIbHUKA.

HN300paxkar, KOHYC M €ro Ce4eHus
IUIOCKOCTBIO, IPOXOJSIEH dYepe3 och, U
IUIOCKOCTBIO, TIEPICHAUKYIIPHOH K OCH.
H3yuats, pacnosHaBaTh  Pa3BEPTKY

KOHyca.
BuiBoauTh, HCMOAB30BATH HOPMYIIBI IS
BBIYMCIIEHUS ILIOIIAIN OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautnb TUIOIIAIHU CEUCHUH,

MPOXOAAIINX YePe3 BEPIIUHY KOHyca WIN
MEePIECHANKYIISIPHBIX €T0 OCH.

OO0BbsicHATB, KaKO€ TEIO Ha3bIBAETCSA
YCEUEHHBIM KOHYCOM.

H3yuarb, 00bACHATH, KaK €ro MOIY4YHUTb

nyTEM BpallleHUs IPSAMOYTOJIbHOU
Tpamnenny.

BuiBonuTh, npuMeHsATH QopMyny I
BBIYUCIICHUS IUIOIIAAH 60KOBOM
IOBEPXHOCTHU YCEUEHHOI O KOHYyCa.
AKTyaJu3upoBaTh (GakTel H  METOJBI
IJIAHUMETPUH, pEJeBaHTHBIE TeMe,

MIPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUICCKUC 3aJ1a4u,
CBsA3aHHBIC C TCIaMHU BpallcHus,
TOCTPOCHUEM CEUYCHHH Ten BpalmicHus, ¢
KOM6I/IHaL[I/IiIMI/I TEI BpalicHUs n

MHOTOI'PaHHHUKOB Ha HaXOXACHUE
TeOMETPHUYECKHUX BEJINYHH.

Hcnoisb3oBath npu peleHn
CTEPEOMETPUUECKUX 3ama4

IUTAHUMETPUYeCKHe (HAaKTBI W METOJBI
3a/la4i Ha BBIYMCICHUE U JI0KA3aTEIbCTBO.
MopenupoBaTh pealbHble CUTYyallUd Ha
A3BIKE reOMEeTpHH, HCCIIEI0BaTh
IIOCTPOCHHBIC MOJECIU C HCIIOJIB30BAHUEM
T€OMETPUIECKUX MTOHATHA.
AxTyanm3upoBath (aKTBl W METOJBI
IJIAHUMETPUH, peleBaHTHbIE TeMe,
MIPOBOJIUTH AHAJIOTHUH.

BeiBoauTh, HMCHOAB30BaTH  (hOpMyIIHI
00BEMOB: TPU3MBI, HWIMHAPA, THPAMHUIBL,
KOHYyCa; yce4€HHOMI TIUPaMUJIbI 51
YCE4EHHOIO KOHYCa.

Pewate  crepeoMerpuueckue  3aaauy,
CBSI3aHHBIE C BBIYMCICHHEM OOBEMOB.
DopMyIUPOBATH OIPEIEIICHUE IAPOBOTO
CErMEHTa, 11apOBOro.

Ipumensats  GopMyIsl IO HAXOXKIE
00BEMOB  MIAPOBOTO  CETMEHTa, IIapoOB




CeKTOopa CJosi, LIAPOBOro cekropa. Per
CTePCOMETPUYCCKHE  3aJa4yi, CBSI3aHHBIC
o0BéMOM mapa W IUOMAABID  cde
MopgeaupoBaTh peaiabHBIC CUTYAIMH Ha 513
reOMETPHUH, UCCIIEIOBATH MOCTPOCHHBIE MO/
C WCIOJIb30BAaHHEM T'C€OMETPHUCCKUX MOHAT
AKTyaIM3upoBaTh daktel W Mer
TUIAHUMETPHH, PEJICBAHTHBIE TeMeE, MPOBOJ
aHAJIOTHH.

Pematp  cTepeoMeTpuuecKHe  3ajaud,
CBSI3aHHBIC C COOTHOIICHHEM OOBEMOB H

MIOBEPXHOCTEH MOJOOHBIX Ten B
HpPOCTPAHCTBE.

MoaenupoBaTh pealbHbIE CHUTyallMH Ha
SI3BIKE T€OMETPHH, nccien0BaTh

[IOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
FeOMETPUUECKUX MOHATHUM.

Pa3gen 13. CuicreMBl ypaBHCHHI. 18
Tema 13.1. Cucremsr CopepxaHue JIEKLIMU
YpaBHEHHI. 1. CucteMbl TMHEWHBIX, pallMOHAIBHBIX, UPPAITMOHATILHBIX ypPaBHEHUH. 2 OnepupoBarb  NOHATHSIMHM:  CHCTEMa
2. CucteMbl ¥ COBOKYITHOCTH TIOKa3aTeNbHbIX, JOrapu(MUIECKUX YpaBHEHHUH. 2 JIMHEHHBIX YypaBHEHMH U €€ pelleHue.
3. CucTeMbl U COBOKYITHOCTH ITOKA3aTEIBHBIX, JIOTApU(PMIISCKIX HEPABESHCTB. 2 Hcnoan3oBaTh cUCTeMy  JIMHEHHBIX
3. Ucnonb3oBanue rpadukoB QyHKIMI U1 pELIeHUs] ypaBHEHUH U CHCTEM. 2 YPaBHEHMH [ pELIEHHs NPaKTHYECKUX
IIpakTrueckue 3aHATHS 3a7ad4.
1. PemeHue cuicteM THHEHHBIX yPaBHEHH. 2 | Haxomnutp PemeHHﬂvHPOCTGP'IHIHX CUCTEM
2. PeiieHue cucTeM 1okasaTesbHbIX, JIOrapu(MHUUECKUX YPAaBHEHHH. 2|7 COBOKYITHOCTCH panoHaIbHBIX
3. Pemenne cucteM 1okasaTesbHbIX, JIOTapH(YMUIECKIX HEPABEHCTB. 2 | YPABHCHMHI U HCPABCHCTB. .
Hcnons3oBaTh rpaduku QyHKIMHA JUIs
4. Perrenue MpUKIIaAHBIX 337129 C IOMOIIBIO CHCTEMBI IMHEHHBIX YPaBHEHHH. 2 ijemm YPABHCHIH.
IIpuMeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMATUUECKUX 33124 oz[e.nnpon6an, PCAJILHEIC CHTYaLi Ha
1 33/1a4 U3 Pa3INYHBIX 00acTel HAyKH U PeaTbHOM KU3HU ASBIKC AJIFCOPBI, COCTABIIATE  BLIDAKCHMA,
YpaBHEHHsI, HEPaBEHCTBA W CHCTEMBI IO
YCIIOBHIO 3a7a4m, HCCIIeIOBATh
MOCTPOCHHBIE MOJENIU C HCIOIb30BAHUEM
arnmapara anreopsl
KonTponbnas padora Nel2 2
Paznes 14. DiaeMeHThI KOMOMHATOPHKH, TEOPHHU BEPOSITHOCTEl, MATEMATHYECKOH CTATHCTHKH. 14
Tema 14.1. DemeHThI ConeprkaHue JEKIUU
KOMOMHATOPUKH. 1.OcHOBHBIE IOHATHST KOMOMHATOPUKH. KOMOMHATOPHOE MTPABUIIO YMHOXKEHHUSL. 2 HUcnoab3oBaTh MpaBUiIO YMHOXKEHUS IS
ITepecTanoBkH, pa3memnieHus, couetanus U pakropuan. TpeyronsHuk [Tackais. MIEPEUNCIICHAST COOBITUH B CIyJailHOM
®opmyna 6unoma HeloToHa. OIIBITE.
IIpakTiueckue 3aHsATUS IHoun30BaTbCst dopmynoit u
1. Ilpocrelimue 3a1a41 Ha MOJICUET YUCIIa pa3MELICHUH, IepPECTaHOBOK, COYETaHHH. 2 | tpeyronpuukoM Ilackans ans onpeneneHus

Tema 14.2. DieMeHTHI TEOpUA

CopepxaHue JISKIH

JHcia COUYCTaHMH.
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BEPOSITHOCTE.

1. Co0ObITHE, KOMOMHAIWSI COOBITHIH, BEPOSITHOCTH COOBITHS, CII0KEHUE U YMHOKCHUC
BEPOSITHOCTEN.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. YcroBHast BepOSATHOCTh. Y MHOKEHHE BEpOSITHOCTEH. J[epeBo ciyyaiftHOro
skcniepuMenTta. @opmMyiia MoJHOM BeposTHOCTH. HezaBUCHMEBIE COOBITHSL.

2. Omepariut HaJ] COOBITHAMH: TIepecedeHre, 00beJUHEHNE COOBITHH,
MIPOTHBOIOIOXKHEIE COObITHSL. JJuarpammer Ditnepa. Dopmyiia ClIoKeHUS
BEpPOSITHOCTEN

Tema 14.3. DiaeMeHTHI
MaTeMaTHYECKOM CTATHUCTUKH.

CopepxaHue JIEKIIMU

1. [IpencraBienne NaHHBIX C IIOMOMIBIO TabIwI U nuarpamMm. Cpenaee
apupMeTHICCKOE, MeIaHa, HAnOOJIbIIee M HAMMEHbIIICE 3HAYCHUS, pa3Max,
JIICTICPCHUs, CTAHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HA0OPOB.

[IpakTyeckue 3aHATHSA

1. I[I/ICHepCI/Iﬂ 1 CTAaHAAPTHOC OTKIIOHCHUC. I[I/ICHepCI/II/I TCOMCTPHUICCKOIO U
OHHOMHAIBHOTO pacnpcaciaCHusd.

Boigensite Ha mpuMepax — ciyyaiiHble
COOBITHS B ONHCAHHOM CITyJaifHOM OTIBITE.
@opMyJIHPOBATh YCIOBUS IPOBEICHUS
CIy4ailHOTO OIbITa.

HaxoauTh  BeposiTHOCTH  COOBITHIT B
OIBITaX C PaBHOBO3MOXHBIMH HCXOJaMH.
MopeaupoBaTh OTIBITHI c
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU.
UCXOJaMHU B XOJI€ NPAKTUYECKOH pPabOTHI.
Hcnoan3oBaTh auarpamMMmbl  Jilepa H
CIIOBECHOE  ONHMCaHHWE  COOBITMI  JuIs
(hOopMyITHPOBKH u N300paKeHUS
OObEMHEHNS! W TEepEeceYeHUss COOBITHH.
Pemate 3amaum  C  HCHOJNB30BAHUEM
(hOpMyIIBI CII0KEHHS BEPOATHOCTEH.
Pematp  3agauM  Ha  HaxXoXJIEHHE
BEPOSITHOCTEH COOBITHH, B TOM YHCIIE
YCJIOBHBIX C TIOMOIIBIO JIEPEeBa CIIy4aifHOTO
OTIBITA.

Onpeneasitb HE3aBUCUMOCTh COOBITHI TIO
¢dopMyne ¥ HO OpraHH3alUH CIydalHOTO
ombiTa. M3Biekath HWHPOpPMANHUIO U3
TabMMI, W OWarpaMM, — HCIIOIb30BaTh
Ta6HI/IHI)I u JAuarpaMMbl JJIsL
MIPE/ICTABICHUS CTATUCTUYECKUX IaHHBIX.
HaxoauTh onucarenbHble XapaKTepUCTHKU
JIaHHBIX.

BbigBuratb, KpUTHKOBAaTH THIOTE3BI O
XapakTepe CiydyalHOW W3MEHYMBOCTH H
onpeensmux e€¢ hakropax.

BbigensitTb Ha 1npumepax — cllydyaiHble
COOBITHS B OIMKMCAaHHOM CHy‘IaﬁHOM OIIBITC.
@opMyJHPOBATh YCIOBUS IIPOBEICHMS

Cy4yaitHOTO OTbITA. Haxonute
BEPOSATHOCTH COOBITHII B  OINBITaX C
PaBHOBO3MOXXHBIMU HCXOJaMHU.
MoaeanpoBarb ONBITHI c
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH.
HCXOJaMH B XOJI¢ MPAKTUYECKOW pabOTHI.
OcBauBathb TIOHSTHSL: Jucnepcus,

CTaHJAPTHOE  OTKJIOHEHHE  CIy4yalHOM
BEJIMYUHBIL.

Haxoautsb JIACTIEPCHIO o
pacupeeneHuro.

Haxoauth 10 W3BECTHBIM (HopMyiaMm
JUCIIEPCHIO reoMeTPUIECKOTO u

OMHOMHAIBHOTO paclpeieNneHusl.
3HAKOMHUTBCS C BBHIOOPOYHBIM METOJIOM
HCCIICIOBAaHUS  COBOKYIHOCTH  JIaHHBIX.
M3yuats B Xole NpakTHYEeCKOi paboOThI ¢
UCTIONIb30BAaHUEM  3JIEKTPOHHBIX  TaOIIHIl
IIPUMEHEHUE BBIOOPOYHOTO MeToza
HCCIIEIOBAaHUU.




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: pabodee MECTO MpernoaaBaTests (CToJ, CTyJ); pabodne
MecTa 00yJaronmxcs (CTOMNbI, CTYJbs); KOMIUICKT Ta0uil: "Anredpa u Havana aHaau3a.
[TpousBoaHas u nepBoodpasnas'; «OyHKIUU 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-npoexrop 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 )
JAOTOJIHUTEILHON y4eOHOil JuTepaTypbl, He00OX0AMMOI 1JIs OCBOEHHS Y4eOHOIr0 mpeaMera
MaremaTuka.

a) Hopmamueno-npagogvie akmul:
1.ITpuxa3 Muno6puayku Poccuu ot 17.05.2012r. Ne 413 «O06 yrBepka1eHIH
(denepambHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHEro OOIIero
oOpazoBanus» (B pell. npuka3zoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);
2.ITpukaz Ne371 MwunoOpHayku Poccum ot 18.05.2023r. «OO6 yTBepkaeHuu QenepanbHOMi
00pa30BaTeNbHOM MPOTrpaMMbI CPEHET0 MPOPECCHOHATHHOTO 00pa30BaHUMY.
3.Ilpukaz Munnpocsemenuss Poccun ot 23.07.2025 N 551 "OO6 yrBepkaeHuu ¢eaeparbHOro
MepeyHsi JJIEKTPOHHBIX OOpPa30BATENBHBIX PECYPCOB, MAOMYIIEHHBIX K HCIOJB30BAHUIO MPH
pealn3anyy UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAITUIO 00Pa30BaTeIbHBIX MPOTPAMM HAYAITLHOTO
00111er0, OCHOBHOTO 00IIIeT0, cpeHero ooiiero oopasopanus”
4. Tlpuka3z Munnpocsemenust Poccuu ot 26.06.2025 N 495 "OO6 yrBepxkaeHuu QeaepaabHOTO
nepeyHss y4eOHMKOB, JONYIIEHHBIX K  HCIOJB30BAHMIO TP  peau3allid  HMMEIOIIUX
TOCYJapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTEeNbHBIX MPOrPaMM HA4aJbHOTO OOIIEro, OCHOBHOTO
o0miero, cpeaHero o0miero oOpa3oBaHUs OpraHU3AIUSIMHU, OCYIIECTBISIONIUMU 00pa30BaTEIbHYIO
JEeSATENIbHOCTh, M YCTAHOBJICHUU TPEJICITHPHOTO CPOKa MCIOIB30BAHUS UCKITIOYCHHBIX YICOHUKOB H
pa3paboTaHHBIX B KOMILJIEKTE C HUMU Y4€OHBIX TOCOOuit"

0) Ocnoenas 1umepamypa.

1. Maremaruka: anrebpa ¥ Hayala MaTeMaTH4YEeCKOTO aHalu3a, reoMeTpus. Anrebpa u Hayaia
Marematnueckoro aHanmsa: 10-11 kmaccer: 6a30BbIi U yriay0a€HHbIN ypoBHU : yueOHuk / 1. A.
Amumos, FO. M. Komnsrun, M. B. TkauéBa [u ap.]. — 12-e u3a. — Mocksa : [Ipocsernienue, 2024.
— 464 c. — ISBN 978-5-09-112136-0. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBIA pecypc
nudposoir  obpazoBatensHOU cpeapl CIIO PROFo6pazoBanume : [caiit]. — URL:
https://profspo.ru/books/149004

2. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus: 10-11
KJ1acchl: 0a30BBIM M yrayOnéHHbld ypoBHU : yueOHUK / JI. C. ArtanacsaH, B. ®@. byry3os, C. b.
Kamomres [u np.]. — 12-e uzn. — Mocksa : [IpocBemenue, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : 3IeKTPOHHBIN // DAEKTPOHHBIN pecypc HUPpoBOH 00pa30oBaTeIbHOM Cpebl
CIIO PROFob6pazosanwe : [caiit]. — URL: https://profspo.ru/books/149002



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

4.3. Ilepeuenb mporpamMMHOro odecmedeHusi, NpodecCHOHAIBHBIX 0a3 JaHHBIX,
HH(OPMAIMOHHBIX CIPABOYHBIX cucTremM pecypcosB HH(OPMALIMOHHO-
TeJIeKOMMYHUKAIIMOHHOWH ceTu «WHTepHeT», HEOOXOAMMBIX /I OCBOEHHS Y4eOHOro
npeamera MaremaTuka

JInnensnonnoe nporpammuoe ooecreyenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcebl:
1.ITepevens udpoOBBIX (MEKTPOHHBIX) OMOINOTEK:

-buburorexa DP PROFo6pasoBanue https://profspo.ru/
-DnekTpoHHO-00pa3oBaTeabHas cuctema FOpaiit https://urait.ru/

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

- HOB — HarnnonanbHas 31eKTpoHHas oubnmroreka https://rusneb.ru/
2.Koncynprantllmtoc https://www.consultant.ru/

3.0¢unmaneusiii cait OO0 «Mudpoypox» https://infourok.ru/

4. Caiit OTKpbITHII KOJIIe/DK. MaTtemaruka http://www.mathematics.ru

5. http://www.iprbookshop.ru/ DnexrporHo-0MOIMOTEUHAs CHCTeMa. (MAaTEeMaTHKA B

MOMOIIb CTYICHTY U IIKOJBHUKY — TecThI ONnline)

4.2. Oco0eHHOCTH peaju3anuu  ydeOHOro mpeaMera MaremaTuka J1Js
00y4aIOIMMXCH U3 YHCJIA HHBAJUAOB M JIMI] ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI

[Ipu oOy4eHHMH UL C OTPAaHUYCHHBIMHA BO3MOXHOCTSIMH 3[I0POBBS, IPEAyCMaTPHBACTCS
WH/MBUYaNbHBIA rpaduK o0yUyeHuUs.

WHBanmuap! ¥ TMIa ¢ OrpaHMYSHHBIMHA BO3MOKHOCTSIMH 37I0POBbsI 00€CTIeUeHBI IeYaTHBIMH
U 2JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B popMax, aJaliTHPOBAHHBIX K OrpaHUYEHHSIM
WX 3JI0POBBSI.

JUis ocyliecTBIEHUsT MPOLEAYp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U INPOMEXYTOUHOM
aTTecTallud OO0Yy4YaroluXxcs, co3AaroTcsd (OHIbl OLEHOYHBIX CPEACTB, aJalTHPOBAaHHBIC IS
WHBAIWJOB W JIMI[ C OTPAHWYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI M ITO3BOJISIONIME OIICHUTH
JOCTH)KEHHE MMHU 3allJTaHMPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM Mporpamme pe3yibTaToB
00y4eHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 00pa30BaTEIbHOM
porpamme.


https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/
http://www.mathematics.ru/
http://www.iprbookshop.ru/

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 MO3UIIUH 00YUYaIOMIErocsl KaK aKTHBHOTO
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro 00IECTBA, OCO3HAHUE
CBOMX KOHCTUTYIIMOHHBIX MIpaB 1 00s13aHHOCTEH, yBaXKECHUE
3aKOHa U MPABOIMOPSIKA; IPUHATHE TPATUITMOHHBIX
HAIIMOHAJBHBIX, 00IIEYEIOBEYECKIX TYMAHUCTHUECKUX U
JEMOKPATUYECKUX

LIEHHOCTEMN; TOTOBHOCTbH IIPOTUBOCTOSITH UICOJIOTMH
JKCTpEMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JUCKPUMMHALIMY 110 COUATBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEPECAX
IpakJIaHCKOTO OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUHT
B 00111€00pa30BaTEILHOM OPraHU3aIlMU U JETCKO-
IOHOILIECKUX OpraHM3alusaX; yMEHHE B3aUMOEHCTBOBATH C
COIMAIbHBIMA UHCTUTYTAaMHU B COOTBETCTBUU C UX
GYHKIUSMEU ¥ Ha3HAUEHUEM; TOTOBHOCTh K TYMaHUTApHOM U
BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHMUS: OCO3HAHUE
c(hOpMHUPOBAHHOCTH POCCUICKOI TpaskTaHCKOM
WJEHTUYHOCTH, ITATPUOTU3MA, YBAKEHHS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Itepesa PonnHoM, roprocty 3a
CBOM KpaM, cBOr0 PosinHy, CBOM S3BIK U KYJIBTYpPY, IPOILIOE
Y HACTOsIIlee MHOIOHAIIMOHAIBHOTO Hapoaa Poccnun;
LIEHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IIPUPOSHOMY HACIEIHNIO,

NaMATHUKAM, TPaJAuLHUsIM HapoAoB Poccun, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
uzeiHast yOex1€HHOCTb, TOTOBHOCTD K CITY>KEHUIO U 3alllUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JIYXOBHBIX IIEHHOCTEW POCCUNCKOTO HAPOJa;
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO
MOBEJICHUS; CHOCOOHOCTh OLEHUBATH CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M LIEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIaJ1a B IOCTPOCHHUE YCTOMYMBOIO OYIyLIEro;
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,
TpPaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIIATh IMOLMOHAJILHOE BO3/IECTBUE UCKYCCTBA;
yOeXKIEHHOCTh B 3HAUMMOCTH IS INYHOCTU U OOIIECTBA
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
BPE/IHBIX MIPUBBIYEK U UHBIX (OPM NPUUMHEHHUS 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 CAMOCTOSITENIHO BBIMOJIHATH TAKYHO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodecCHOHATIBLHOM 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
HPUPOHON U COLMANBHON Cpe/ibl, OCO3HAHUE TI00aTBbHOTO
XapakTepa dKOJOTHYECKUX Mpo0IieM; IIIaHUPOBaHKE U
OCYIIECTBIICHUE JCIUCTBUN B OKPYKAIOLICH Cpelle Ha OCHOBE
3HAHMA IIeNeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; aKTUBHOE HEMPUSATHE
JIEHCTBHM, TPUHOCSIINX BPEl OKPYXKAIOILIEH Cpelle; yMEHUE
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 pesynbraTe 0cBO€HUS POrpaMMbl 10 MAaTEMATHUKE
HA YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus Yy
oOydaromierocss OyayT cQOpMHUPOBaHBI MeTalpeAMETHBIC
PE3yJIbTaThL, XapaKTepU3YIOILIHECs OBJIAJICHUEM
YHUBEpCaIbHBIMU MMO3HABATEJIbHBIMU JENUCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU  JICUCTBUSIMH U
YHUBEPCAJIbHBIMU pEryJIATUBHBIMHU JICHCTBUSIMH.
[To3HaBaTeIbHBIC YHUBEPCABLHBIC YICOHBIC JCHCTBUS.

OBaaneHue YHUBEPCAJIBLHBIMH
NMO3HABATEJIbHBLIMH JIeliCTBUSIMHU:

a) 0a30BbBIC JIOTHYECKHUE JICHCTBUS: CAMOCTOSTEIHLHO
dbopmynupoBath u aKTyallu3UpOBAaTh npooiemMy,
paccMaTpuBaTh ee BCECTOPOHHE; yCTaHaBIUBaTh
CYIIECTBCHHBIA TPHU3HAK WJIM OCHOBAHUS JUIsI CPaBHEHUS,
Knaccupukanuu M 00O0OIICHUS;  ONpEeNeNiaTh  LETu
NESTCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH WX
JIOCTHIKEHUS; BBISIBIISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBICHUSX; BHOCUTh KOPPEKTHUBHI B
NEeSTEIbHOCTh, OIEHUBaTh COOTBETCTBHE  PE3YJIbTATOB
[eJsIM, OLIEHWBAaTh PHUCKU TOCIEICTBUN JI€ATEIHHOCTH;
pa3BUBaTh  KpPEaTHMBHOE  MBIIUIEHHE TPU  PEIICHUU
YKU3HEHHBIX TIpo0IieM;

0) 0a3oBBIC HCCIEAOBATEIbCKUE JEHCTBHS: BIAJCTh
HaBbIKAaMU  y4eOHO-HMCCNEOBATENbCKOM M MPOEKTHOM
JIeITEIIbHOCTH, HAaBBIKAMH paszperieHus npooem;
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOHUCKY
METOJIOB pEIICHUS] TMPaKTUYECKUX 3a7ad, MPUMEHEHUIO
pa3MYHBIX METOJOB T[IO3HAHHWS, OBJIAJECHUE BHJIAMU
NESATCIIBHOCTH 110 TIOJIYYCHWIO HOBOTO 3HAHHS, €ro
WHTEpIpETayy, TMpeoOpa3oBaHUI0 M MPUMEHEHUIO B
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pas3INYHBIX Y4EOHBIX CUTYallUsAX, B TOM YHCJIE IIPU CO3AAHUU
y4eOHbIX ¥  COLMAJBHBIX MPOEKTOB; (OPMHUpPOBAHUE
HAYYHOTO  THIA  MBIIUICHUS,  BJIAJCHUE  HAYYHOH
TEPMUHOJIOTHEH, KIIIOYEBBIMH IOHATUSAMH M METOAAMU;
CTaBUTh M (OpPMYIMPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNIbHON JESTEIbHOCTH U KU3HEHHBIX CUTYalMsX;
BBISIBIISATh IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHHUS,
HaXOJUTh  APTYMEHTBl  JJs  JOKa3aTelbCTBA  CBOUX
YTBEP)KICHHI, 33aBaTh MMapaMeTpbl U KPUTEPUHU PEIICHUS;
aHAM3UPOBATh IOJIyYECHHBIE B XOJI€ pEIICHUS 3aJauu
pe3yibTaThl, KPUTHUECKH OLIEHUBATb MX JOCTOBEPHOCTb,
IPOTHO3UPOBATh M3MEHEHHWE B HOBBIX YCIIOBHSX; J/aBaTh
OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBaTb HPUOOPETEHHBIN
OIBIT; pa3palaThiBaTh IUIAH PELICHHs MPOOJIEMbI C yYETOM
aHajiM3a HMEIOIIMXCS MaTepHajbHbIX M HEMaTepUalIbHBIX
pPECYPCOB;  OCYWIECTBIISATH  IIeJICHANPABICHHBIA  TTOUCK
IepeHoca  CpeACTB u CrocoOOB  JIeHMCTBUSI B
npoeCCHOHATIBHYIO CPEIy; YMETb IMEPEHOCHTh 3HaHUS B
MI03HABATEIBHYIO " MPAKTHYECKYIO obmacTu
KHU3HEIEATEIbHOCTH; YMETb MHTEIpUpOBaTh 3HAHUS U3
pasHbIX INpeIMEeTHbIX O0]acTeil; BBIABUIaTh HOBBbIE WIEH,
npeUlaratb OpUTrMHaJIbHBIE MOAXOJbl U PELICHUs; CTaBUTh
npoOaeMbl M 3aJayM, JIONMYyCKarolllue albTepHATHBHBIE
pelieHus;

B) pabota c wuHpOpManueil: BIageTh HaBBIKAMH
NOJy4YeHUsT MH(pOpPMAIMKU W3 HMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYILECTBIISATh TIOMCK, aHaJu3,
cUCTeMaTH3allMl0 ¥ UHTepOpeTanuio  UHPOpMaluu
pa3nMyHBIX BUAOB W (QOpPM TPEACTABICHHUS; CO3aBaTh
TEKCTHl B Pa3UYHBIX (opMaTax C yYeTOM Ha3HAYCHUS
uHpopManuu W TENeBOM  ayaUTOpUH,  BBHIOUpas
ONTUMANIbHYI0 (HOpMY TIPENCTABICHUS W BH3yallU3alluH,
OLIEHUBATh JIOCTOBEPHOCTH, JJETUTUMHOCTh HH(OpMAILIUH, €€
COOTBETCTBHUE IMPABOBBIM U MOPATBbHO-3TUUYECKUM HOPMaM;
UCIIOJIb30BaTh cpeacTBa UH(POPMAIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHKAaTHBHBIX M  OPraHW3allMOHHBIX  3a1a4  C
cobmonenneM  TpeOoBaHUIA PrOHOMHUKH, TEXHUKU
0€30IaCHOCTH, THTHEHBI, PECypcocOepeKeHUs, TPABOBBIX U
THUYECKUX HOPM, HOPM HMH(OPMAIIMOHHOW O€30MacHOCTH;
BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIlIUTHl UH(OPMAIIUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

Osjajenne YHUBepPCAIbHBIMH
KOMMYHHMKATHBHBIMH Y4eOHbIMU JeiiCTBUAMU:




a) OOIIEeHHE: OCYIIECTBIIATh KOMMYHHUKAITUH BO BCEX
chepax KHU3HHM;, paclo3HaBaTb HeBepOaJIbHBIE CPEICTBA
oOmIeHusl, MOHMMATh 3HAYCHHE COLUAIBHBIX 3HAKOB,
pacrio3HaBaTh NPEANOCBUIKM KOHQUIMKTHBIX CUTYyaluil u
CMAr4aTh KOH(JIMKTBI, BIAJETh Pa3IMYHBIMM CIOCOOAMU
oOIIeHUsT M B3aUMOJCHCTBUSA; APIyMEHTUPOBAHHO BECTHU
Majgor, yMeTb CMArdaTh KOH(IMKTHBIE CHUTYyallUu;
pasBEepHYTO W JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C
UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMmecTHass JCSATEIbHOCTh: MOHUMAThb |
UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOH u
UHUBUYaJIbHOW palOoThl; BBIOMpPATh TEMAaTHKy U METOJbI
COBMECTHBIX [JEHCTBUH C y4yeTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXJIOTO wWieHa KOJUIEKTHBA; NPUHUMATh
LM COBMECTHOW JI€ATENIbHOCTH, OpIraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUS 110 €€ JOCTHKEHHIO: COCTABIATh
IUIaH JEUCTBUM, pacCHpenessiTh pOJIM C Y4€TOM MHEHUM
YYaCTHHUKOB, OOCYXIaTh Pe3yJibTaThl COBMECTHOW pPabOTHI;
OLICHUBATh KA4YECTBO CBOETO BKJIAJa M Ka)XJIOTO YYaCTHHKA
KOMaHAbl B OOmMH pe3ymbTaT 1O pa3pabOTaHHBIM
KPUTEPHSIM; NIpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJCH C
NO3ULIMM  HOBHU3HBI, OPUTMHAIBHOCTH, HPAKTUYECKON
3HAYMMOCTH; KOOPJMHUPOBaTb M BBINOJHATH pPabOTy B
YCIOBUSAX PEalTbHOTO, BUPTYAJIIbHOTO U KOMOMHUPOBAHHOIO

B3aMMO/ICHCTBHS; OCYIIIECTBIIATh MMO3UTHUBHOE
CTpaTeTUYecKoe TIOBEJACHUE B PA3IUYHBIX CHUTYaIUsX,
MIPOSIBIISATH TBOPYECTBO u  BooOpaxkeHHe, OBITH
WHUIUATUBHBIM.

OBiaseHue YHMBEpPCAJbHBIMH PeryJsiTHBHbIMU
yueOHBIMHU AeHCTBUSIMM:

a) CaMOOpPraHu3aIus: CaMOCTOATENILHO
OCYILECTBJIATh IO3HABATEIBHYIO JEATENBHOCTD, BBISBIISTH
po0OJIeMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4U
B 00pa30BaTeILHOM JEATETFHOCTH U )KU3HCHHBIX CUTYAIUX;
CaMOCTOSITEJIbHO COCTaBJISATh IIJIaH PEIICHUs] MPOOJIEMBI C
YYETOM MMEIOIIUX CA pecypcos, COOCTBEHHBIX
BO3MOXHOCTEH W NPEANOYTCHUHN; JaBaTh OILIEHKY HOBBIM
CUTyallMsIM; pacIIUpATh pPaMKH Y4eOHOTO TpeaMeTa Ha
OCHOBE JIMYHBIX IPETIOYTEHHI; JeIaTh OCO3HAHHBIN BBIOOD,
apryMEeHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHUE;
OIICHUBATh  MPUOOPETEHHBI  OMBIT,  CIIOCOOCTBOBATH
(GOPMHUPOBAHUIO W TIPOSBICHUIO IMUPOKOW DJPYAMIIMH B
pa3HBIX O0OJACTSAX 3HAHWM, TOCTOSHHO IIOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTpONb: JaBaTh  OILEHKY  HOBBIM
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CUTYaIUsIM, KOPPEKTHUBBI B
OIICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BHOCHTD NeSITENIbHOCTbD,
BIIA/ICTh
HaBBIKAMU T103HABATEIbHONH pedUIeKCHH Kak OCO3HAHUS
COBepIIaeMbIX JIEHCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX
pe3yJibTaToOB |
peduiekcuM i1 OLEHKH CHUTYaluw,

pe€ui€Husd; YMETh OLCHHBATH PHUCKHU

OCHOBAHMM; WCIIOJIb30BaTh  MPHEMBI
BBIOOpa BEPHOTO
U CBOEBPEMEHHO
NPUHUMATD PELICHHS 110 UX CHIDKCHHIO;

B) SMOILMOHAJBHBIA HMHTEIUICKT, MPEAIOJIaratonuii
c(hOpMUPOBAHHOCTE:

CaMOCO3HaHMUA, BKJIIOYAarouicro

CIIOCOOHOCTh MOHUMAThL CBOE SMOIHOHAJIbHOC COCTOAHMHCE,

BUJICTh HaTpaBJICHUS pa3BUTHSI COOCTBEHHOM
SMOIIMOHANBHON cdepbl, ObITh yBEpEeHHBIM B cele;
CaMOpPETyJIMPOBaHHUs,  BKIJIIOYAIOIIETO  CaMOKOHTPOJIb,

YMCHHUEC NPUHHUMATh OTBCTCTBCHHOCTHL 3a CBOC ITOBCIACHUC,

CIOCOOHOCTh  aJalTUPOBaThCi K  AMOLMOHAIBHBIM
U3MEHEHHSAM M TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY; BHYTPEHHEN MOTHBAIUH, BKJIFOYAKOLIEN
CTPEMJICHME K JOCTH)KEHUIO LIEJIM U YCHEXY, ONTHUMH3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBAaThb, MCXOMAsS M3 CBOMUX
BKJIFOYAIOIIEH

INOHUMAThb S5MOLMUOHAJIBHOC COCTOAHUC APYIrUX, YUUTBIBATH

BOSMOH(HOCTCﬁ; OMIIaTHUH, CIIOCOOHOCTE

€ro Ipu OCYHICCTBJICHHMH KOMMYHUKAIWH, CIIOCOOHOCTh K

COYYBCTBUIO U COHNCPCIKHNBAHUIO, COLMAJIBbHBIX HABBLIKOB,

BKIIOYAarOIIuXx CITOCOOHOCTH BBICTpanBaTb OTHOIICHUA C

JPYTMMH JIIOJbMH, 3a00TUThCH,

pazpemiath KOHQIUKTHL;

r) npuHsATUE cebs 1 Apyrux noaein: npuHuMaTh cebsi, noHMmas
CBOW HEOCTaTKN U [OCTOMHCTBA; MPUHUMATL MOTUBLI U
apryMeHTbl ApYrux niofei npu aHanuse pesynbLTaToB
LenTeNbHOCTH; NPM3HaBaTb CBOE NPaBo W NPaBo ApYrux noaen
Ha oLWMBKM; pa3BUBaTb CNOCOGHOCTL MOHMMATL MUP C NO3ULUK
LpYroro YyenoBeka

IMPOSABJIATE HHTEPEC U

[MPEAMETHBIE PE3VJIBTATHI

1) BiajieHHE METOIaMH JI0KA3aTEIbCTB, AITOPUTMAMHU
peleHus 3a1a4; yMeHue (opMyIrpoBaTh ONpeesieHus,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, TIPOBOJIUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS B XO/€ PEILICHUS 3a/ay;
YMEHHE ONepUpPOBaTh MOHATUSAMU: ONPEEICHNE, aKCHoMa,
TEeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIUPOBKHU; yMEHUE (OPMYIINPOBATh
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTD
MPUMEpPHI U KOHTPIIPUMEPHI, UCII0JIb30BATh METO]T
MaTeEMaTUYECKON UHIYKINH; IPOBOJUTH JJOKA3aTEIbHbIE
paccyX/1eHUs IIPY PELIEHUH 3aa4, OLIEHUBATh JJOTHYECKYIO
MIPaBUJIIBHOCTh PACCYXIACHUM;

2) yMeHUe ONeprpOBaTh NOHATHUSIMU: CTEIICHb YHCIIA,
CTEIEHb C LIEJIbIM II0KA3aTeNEM, KOPEHb HATYPAIbHOU

Habmonenue u OIIEHKA
pe3yJIbTaTOB paboThI Ha
MPaKTUYECKUX 3aHATHSIX;
MPOBEpKa pEe3yNIbTaToOB
CaMOCTOSATENIbHON paboThI;
OIleHKa YPOBHS 3HAaHUHU
CTYJICHTOB Ha KOHTPOJIbHO-
YYE€THOM 3aHsATHH,
KOHTpOJbHass ~ pabora 1O
pazneny




CTCIICHHU, CTCIICHD C paI_[I/IOHaJ'IbHBIM II0Ka3aTcJIEM, CTCIICHDb

C ICCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKA3aTEIIEM,
norapn(bM qucJiia, YMGHI/IG BBIITOJIHATH BBIYUCIICHUC
3HAYCHHUH 1 MpeoOpa3oBaHMs BRIPAKECHUH CO CTEIICHAMU U
norapudmamu, mpeodpazoBaHus APOOHO-PANMOHATEHBIX
BBIPA)KEHUI1; ) yMEHHE CBOOOIHO OIEPUPOBATH MOHATHIMHU:
norapudm yucia, CHHYC, KOCHHYC M TAaHT€HC
IIPOM3BOJILHOTO YHUCIIA;

3) yMeHHMe ONepuUpoBaTh MOHSATHUSIMHU: PpaIMOHAIbHBIC,

UppalnyoHaJIbHbIE, [I0Ka3aTeJbHbIE, CTETICHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUUECKUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

4)  yMeHHEe  ONEPUPOBATH  IMOHATHAMH:  (YHKIHS,
HenpepbiBHAas (QYyHKIUsS, NPOU3BOAHASA, NEpBOOOpasHasi,
OIpe/CNICHHBI UHTErpaj; YMEHHE HaXOAUTh IPOU3BOIHbIE
DIIEMEHTApPHBIX  (YHKIMA,  HWCIOJNB3YyS  CIpaBOYHBIC
MaTepHalibl; HCCIE0BATh B MPOCTEHIINX CITydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJWTb HAauOOJbIINE W HAUMEHBIINE
3Ha4eHUus1 (QYHKUMUH; CTPOUTh TIpadUKd MHOTOYJIEHOB C
UCIOJIb30BAaHUEM alapara MaTeMaTH4YeCKOro aHaju3a;
OPUMEHATh TPOU3BOAHYIO IIPU pPEUIEHWH 3ajad  Ha
JIBIDKEHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 33a]jaul Ha
HauOOJbIIME M HAUMEHBIIME 3HAYEHHUS, HAa HAXOXKICHHE
IyTH, CKOPOCTH M YCKOPEHHUS; YMEHHUE HCII0JIb30BaTh
cBoiicTBa M rpaduku (QYHKIUI A7 pelieHus] ypaBHEHUH,
HEpaBEHCTB U 3aJa4 C [apameTrpamy; u300paxkaTb Ha
KOOpJAMHATHON IJIOCKOCTH MHO’KECTBA peleHui
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;

5) yMmeHue omnepupoBaTh MOHATHUSMH: PpalUOHATbHAS
GyHKLUMs, MOKa3aTenbHas (YHKLHMSA, CTeleHHas (QyHKIus,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHUE
¢GyHKIMKM, 00paTHblE (YHKIMH;, YMEHUE CTPOUTH I'paduku
M3YYEHHBIX (YHKIIMH, HCIIOJIb30BATh IPAPUKU IPU U3yUEHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IPU PEIICHUH 3a/1a4 U3 APYTUX
yueOHBIX MPEJIMETOB U 337a4 U3 pealibHOM KU3HU; BHIPAXKATh
(bopMynaMu 3aBUCUIMOCTH MEX]Ty BETUYUHAMM;

6) yMeHue periaTh TeKCTOBBIC 3a/1aul pa3HBIX TUIIOB (B TOM
YHCclie Ha TPOLEHTHI, J0JIM U YacTH, Ha JABUXKEHHE, paldoTy,
CTOMMOCTh TOBapOB U YCIYI, HAJOTH, 3aJaud U3 00jacTu
yIOpaBieHUs] JMYHBIMM M  CeMEeWHbIMH  (puHaHCaMu);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M UX
CUCTEMBI 110 YCIOBHMIO 3aJlayM, MCCIEN0BaTh IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTAaTOB;

7)  yMeHHe  ONepHUpOBaTh  IOHATUSAMH:  CpelIHEe
apudmernyeckoe, MeauaHa, HaumOOJbIIE W HaMMEHbIIEe
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3HA4YEHUs, pa3Max, AMCHEPCHUsi, CTAHJAPTHOE OTKIOHEHHE
YHCIOBOr0 Habopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
uHpOpMaLMIO, TpPEACTaBICHHYI0 B  Ta0numax, Ha
quarpaMmmax, rpaukax, oTpakarollyro CBOMCTBA peabHbIX
IPOLIECCOB U SBJIECHUHN; NPEACTaBIATh HHGPOPMALUIO C
HNOMOIIBI0  TaONMII W JUarpamm; UCCIE0BaTh
CTaTUCTUYECKUE [aHHbIE, B TOM YHCJIE C NPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEACTB;

8) ymeHHe omeprpoBaTh MOHITHUSMHU: CIYYaiHBIA OIBIT W
cilyyaifHoe COOBITHE, BEPOSITHOCTb CIYyYallHOTO COOBITHS,
YMEHHUE BBIYUCIATH BEPOSITHOCTh C  HCIOJb30BaHUEM
rpaM4ecKuX METOAOB; MPUMEHATh (POPMYJIbI CIIOKEHHUS U
YMHOXXEHUSI BEpPOSTHOCTEH, KOMOMHATOpHBbIE (aKThl U
(GopMynbl NpU pelIeHUH 3a/ay; OLIEHUBATb BEPOSTHOCTH
peabHBIX  COOBITMH; 3HAKOMCTBO CO  CIyYalHBIMHU
BEJIMYMHAMHY; YMEHHE MPHUBOAMUTH MPHUMEPHI HPOSBICHUSI
3aKOHA OOJIBIIMX YHCEN B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX;

9) yMmeHHe OIEpUPOBATh MOHSATUSAMU: TOYKA, IPSIMas,
IUIOCKOCT, POCTPAHCTBO, JIBYI'paHHBII yrod,
CKpPELMBAIOIINECs npsiMbIe, napaieNbHOCTh u
HEPIEHIUKYIAPHOCTD MPSAMBIX M IUIOCKOCTEH, yrojl MexIy
IPSIMBIMU, YTOJI MEX]Y IMPSAMOM U MJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, pAcCTOSHWE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHHE  MEXIy MPSIMBIMH, PACCTOSHHUE  MEXIY
IUIOCKOCTSIMU; YMEHHUE HCIOJIB30BaTh NPU PEIICHUU 3a]ad
u3ydyeHHble (AKTbI MW TEOpEeMbl IUIAHUMETPHM; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

10) ymeHHe oOIepUpPOBATh MOHSITUSIMU: MHOTOIPAHHHK,
CEYeHHE MHOTOTPAaHHHUKA, KYyO,

napanjenenunes, npusma, nupamMmuaa, Gpurypa u
MOBEPXHOCTh BPALLEHUS, IWINHID, KOHYC, IIap, chepa,
cedeHus (pUrypsl BpalleHus, INIOCKOCTh, Kacaromascs
cdepsl, HUIUHAPA, KOHYCA, IJI0LAaAb TOBEPXHOCTH

MU PaMHU/JIbL, TPU3MBI, KOHYCa, IUIUHAPA, IJI0La1b CPephl,
00BeM Ky0a, MpAMOYTOJIbHOTO Hapajliesenurea,
NUpPaMU/Ibl, TPU3MBI, HWIMHAPA, KOHYCa, [I1apa; yMEHHE
n300pakaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH BPAILCHHS, X
CEUeHHsI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATH CUMMETPUIO

B IIPOCTPAHCTBE; YMEHHE PacliO3HaBaTh PAaBUIIbHbIE
MHOTOTPaHHHUKH; yMEHUE CBOOOHO ONEPUPOBATh
MOHITUSIMU: IBUKEHHE, TapaJUIeIbHBIN MepeHoc,
CUMMETpPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue MOA00OHs, TOT00HBIC (DUTYPBI; YMEHUE




pacrio3HaBaTh paBHbIE M I0JJ0O0OHBIE (PUTYpPBI, B TOM YHCIIE B
IpUPOJIE, UCKYCCTBE, ApPXUTEKTYpPE; YMEHHUE UCIOIb30BaTh
reOMEeTPUYECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUECKHUE
BEJIMYUHBI (JUTHHA, YTOJ1, TUIONIAa/lb, 00HEM) IPU PEIICHUH
3ajia4d U3 APYrUx y4eOHbIX [IPEIMETOB U U3 PeaTbHON
KU3HHU;

11) ymeHue onepupoBaTh HOHIATUSIMU: JBHKCHHE B
POCTPAHCTBE, 0I00HBIE (PUTYPHI B IPOCTPAHCTBE;
UCII0JIb30BaTh OTHOIIEHHE IIOLIAIel TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TP PEIICHUH 33/1aY;

12) yMeHUE BBIYHCIISATh TEOMETPHYCSCKUE BETMYMHBI (JUTUHA,
yroJ1, IJIoua b, 00beM, MJIOLIA(b TOBEPXHOCTH ), UCIIOJIb3YsI
U3y4eHHbIE POPMYIIBI U METOABI;

13) ymeHue onepupoBaTh MOHATHIMU: IPSIMOYTOJIbHAS
cucTeMa KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAJIIPHOE ITPOU3BEIECHUE, YTOI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpa HA YHCJIO; HAXOAUTH C IIOMOMIBIO H3YYEHHBIX
(bopMys KOOpAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMS TOUKAMU;

14) ymeHue BBIOUPATD MOIXOSIIHNA U3yICHHBIH METOJ IS
peleHus 3aauu, paclo3HaBaTh MaTeMaTu4eckue hakThl U
MaTeMaTHYECKUE MOJICIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHHE IPUBOIUTH TIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUHA POCCUHCKON U MUPOBOM
MaTeMaTHYECKOW HayKH;

15) yMeHwue onepupoBaTh MOHITUSIMH: MHOKECTBO,
OJMHOXECTBO, Ollepaluy HaJl MHOXKECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH anmapar s
OTKCaHMs PeaTbHBIX MPOLIECCOB U SBICHUHN MPH PELIEHUN
3aJa4, B TOM YHCIIe U3 IPYTUX YUeOHBIX IPEIMETOB;

16) yMeHHe OnepupOBaTh MOHITUSIMH: HATYpAIbHOE
YHCIIO0, 1I€JI0€ YHCII0, OCTATOK M0 MOYJIIO, PallMOHATIBHOE
YHCII0, UPPALIMOHATILHOE YNCII0, MHOKECTBA HATYPaJIbHBIX,
IEINTBIX, PAIlHOHATBHBIX, JEHCTBUTEIBHBIX YHCET, YMEHUE
UCIIOJIb30BaTh MPU3HAKHU JETMMOCTH, HAUMEHBIIHHA 00N
JIeNUTeNb U HauMeHblee o0I11ee KpaTHOe, allrOPUTM
EBKiMa npu pemeHnu 3ajay; 3HaKOMCTBO € pa3IUYHbIMU
MO3ULIMOHHBIMU CUCTEMaMH CUHMCIICHUS;

17) ymMeHue oneprupoBaTh MOHATHIMH: TOXKIECTBO,
TOKJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUH U HEPABEHCTB, PABHOCHJIBHOCTh
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, PaIlMOHATBHEIC,
UppalMoOHaTIbHBIE, IOKAa3aTeIbHbIE, CTENICHHBIE,
Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YPaBHEHUS,
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HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TTIOMOIIBIO PA3JIMUHBIX IPUEMOB;
peniath ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM;
MIPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pEIIeHUs] MaTeMaTUYEeCKUX 3aa4 U 3a7a4 U3 Pa3InyHbIX
obJyacTell HAyKU U peaIbHOU KU3HH;

18) ymeHue CBOOOIHO ONIEPUPOBATH MIOHATHIMH:
HIOCJIC/IOBATEILHOCTD, apu(METHYECKas IPOrPecCus,
reoMeTpHuYecKast porpeccusi, 0eCKOHEUHO yObIBArOIIAs
reoMeTpHYecKasi HpOrpeccHsi; yMEHHUE 33/1aBaTh
II0CJIEJOBATEIFHOCTH, B TOM YHCJIE C IOMOIIBIO

PEKyppEHTHBIX (hopmyi.
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PazpaboTunxn: %/

®I'BOY BO «BI'TY» CIIK npemnopaarens [IepBOIf KB. Kar. . Pazanosa O.A.
@I'BOY BO «BI'TY» CIIK npenoaasarens ?, — XKypasnesa H.A.
®I'BOY BO «BI'TY» CIIK npenonasatens sbicueif ks KaTeropuu Tpumuna H.B.

Pyxosoaureans o6pasoBarens o NIPOr pamMmMyI

®I'bOY BO «BI'TY» CIIK npenogasarem %(/‘ / onnosa H.A.
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padoueii nporpaMMbl y4eOHOro npeamMera MaremaTuka

JIMCT AKTYAJIM3AIIMHN

/1

HaumenoBanue
anemenTa OIl,
pasjena, myHKTa

[TyHKT B ipeapLayIei
penakuuu

HYHKT C BHCCCHHBIMU
HN3MCHCHUSAMU

PexBu3uthl
3aceaHus,
YTBEPIUBIIIETO
BHCCCHHEC
H3MEHCHUH
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