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1 IMMACIHOPT PABOYEM IMPOI'PAMMBI YYUEBHOI'O ITPEIMETA
MATEMATHUKA
11 ObsacTh NPUMEHEHUsI MPOrPaMMBbI
Peanuzarus cpennero obmero oopazoanus B peaenax Ol CITO no nporpaMMe moAroToBKU

CHEIMAJIMCTOB CPEIHEro 3BeHa 1o cneruanbHocTu 12.02.10 MOHTaX, TEXHUYECKOE
O6CJIy)KI/IBaHI/Ie U pCMOHT OMOTEXHUYECKUX U MCIUIMHCKUX aIlllapaToB U CUCTEM

B cootBerctBHU ¢ DPI'OC CIIO mno cnenmanbHoctd 12.02.10 MOHTaX, TEXHHYECKOE
o0CITyKMBaHUE U PEMOHT OMOTEXHUYECKUX U MEAUIIMHCKUX almapaToB U CUCTEM

¢ yuerom TpeboBanuii PI'OC cpegnero ooOmero oOpa3oBaHUs, YTBEPKICHHOTO MPUKA30M
MunoOpnayku Poccum ot 17.05.2012 1. Ne 413, ¢ u3MEHEHUSIMU, BHECEHHBIMU IPHKA30M
MunuctepctBa npocsemeHuss Poccuiickoin @enepanun ot 12 aBrycra 2022 r. Ne732 u ot 27
nexabpss 2023 r. Nel028, u denepanpHOl 00pa3oBaTENILHON HPOTPaMMBI CPEIHErO OOIIETO
o0pa3oBaHMs, YTBEPKICHHONW NpUKa3oM MuHucTepCcTBa npocserieHus Poccuiickoit deneparuun
ot 18 mas 2023 r. Ne 371.

1.2 OO0mas xapakTepucTHKa y4eOHoro npeamera Maremaruka

MareMaTHKa CIIy’KUT OIIOPHBIM MPEAMETOM JUISl U3y4eHUs CMEXHbIX JUCLMILIMH, a B
YKU3HU T10CJIE MIKOJIbI PeaJIbHON HEOOXOAMMOCTBIO CTAHOBUTCS HETPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT TOJHOLEHHOM 0a30Boi 00meo0pa3oBaTeIbHOM MOATOTOBKHM, B TOM 4YHUCIE H
MaTeMaTHU4ecKor. OTO OOYyCJIOBIEHO TEM, YTO B HAIIM JHU PAcTET YUCIO CHEHUATIbHOCTEH,
CBSI3aHHBIX C HENOCPEICTBEHHBIM NPUMEHEHHUEM MaTeMaTUKH: U B c(epe PKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOIMUECKUX 00J1acTAX, U JaXke B 'yMaHUTapHbIX cepax. Takum o6pazom, Kpyr
o0yJaromuxcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUYUMBIM IPEIMETOM, CYIIECTBEHHO
paciupsercs.

[IpakTrueckast oJe3HOCTh MAaTEMAaTUKHU 00YCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(dbyHIaMeHTaJIbHbIe CTPYKTYphI HAIlIEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOIIEHHUS OT TMPOCTEHIINX, YCBAaHUBAaEMbIX B HEMOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO
CJIO’KHBIX, HEOOXOJUMBIX JJIs1 Pa3BUTHS HAyYHBIX M TEXHOJOTMUYECKUX HJeH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HaHWM 3aTpyAHEHO NMOHUMaHHE MPUHLHUIIOB YCTPOMCTBA M HCHOJB30BaHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
SKOHOMMYECKOM, MoIuTHYeCKON nHpopmannu, Mano3(p(eKTUBHA MOBCEIHEBHAs MpPaKTUYECKas
JEATENbHOCTh. KakIOMy 4YeloBEKY B CBOEH JKHM3HM IPUXOAUTCS BBIIOJIHATH JOCTATOYHO
CIIO)KHBIE PAcu€Thl U COCTABJIATH HECJIOXKHBIE AITOPUTMBI, HaXOAWUTh HYXHbIE (QOPMYJIBl U
IIPUMEHSITH UX, BIAJETh IPAKTUIECKUMH IPUEMAaMU T€OMETPUUECKUX U3MEPEHUNM U TIOCTPOEHUH,
YUTaTh UHPOPMAIIHIO, IPEICTABICHHYIO B BUAY TAOJIULI, TUarpamMm U rpa(ukoB, >KUTh B YCIOBHSIX
HEOIpeIeIEHHOCTH ¥ TOHUMATh BEPOSITHOCTHBIN XapakTep clydaiHbIX cOObITHNA. OJJHOBPEMEHHO
¢ pacuupeHueM cep MPUMEHEHHS MaTeMaTHKU B COBPEMEHHOM OOIIECTBE BCE 00JIee BaXKHBIM
CTAaHOBUTCSI MATEMaTUUECKHI CTHIIb MBIIIJIEHUS, IPOSIBIIAIOLIUICS B ONPEAECIEHHBIX YMCTBEHHBIX
HaBbIKaXx. B nporiecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB U METO/IOB MBIIIJIEHUS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIMA U JeTyKIus, 000OIIeHHe M KOHKpEeTH3alus,
aHaJIM3 U CUHTE3, Kiaccu(uKalMs U cUCTeMaTu3anus, abctparupoBanue U aHanorus. OObeKTs
MaTEMaTHYECKUX YMO3aKIYEHUH, IMpaBuila UX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHU3M
JIOTUYECKHUX MOCTPOEHUH, CIIOCOOCTBYIOT BbIpaOOTKe yMeHUs1 (pOpMyIHpoBaTh, 00OCHOBBIBAThH U
JOKa3bplBaTh CYXKJEHHUs, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBIIUIEHUE. MareMaTuke
MPUHAJICKUT BeAyllas pojib B (OPMUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTHI MBIILJICHUS U
BOCIIMTAHWM YMEHUH J1€HCTBOBATh 110 3a/laHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHHIE U
KOHCTPYHMpOBaTh HOBbIE. B mporiecce pemieHus 3a1ad — OCHOBHOW y4eOHOU NEATeTbHOCTH Ha
ypOKax MaTeMaTHKH — Pa3BUBAIOTCSA TBOPUYECKAsl U MPUKJIIAJHAS CTOPOHBI MbluieHus. OOyueHue
MaTeMaTHKe JaéT BO3MOXXHOCTb pa3BUBaTh y OOYYaIOIIMXCA TOYHYIO, DPALMOHAIBHYIO H
MH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hauboee
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MOIXOJIAUINE SA3BIKOBBIE, CHMBOJIIMYECKUE, TpapUuecKue CpeICTBA IJIs BBIPAXKEHUS CYKICHUN U
HarJISTHOTO WX TpecTaBieHus. HeoO0X0uMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM
TOJIKOBAaHMU SIBJISIETCA OOIllee 3HAKOMCTBO C METOJAMM IO3HAHUSA JIEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEIMETE U METOJE MAaTEMAaTUKH, €ro OTJIMYUS OT METOJIOB €CTECTBEHHBIX U
TYMaHUTapHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEeMaTHKU JUIsl peUIeHHs Hay4YHBIX U
MPUKIAMHBIX 3anad. Takum oOpa3oM, MaremMaTHdeckoe oOpa3oBaHME BHOCHT CBOW BKIJIAJ B
dbopMupoBanue o0med KyJIbTYphl 4eloBeKa. VI3yueHue MaTeMaTHKd CIOCOOCTBYET
ACTETUYECKOMY BOCHUTAHHUIO YEJIOBEKA, MOHUMAHUIO KPAacOThl M H3SIIECTBA MAaTEMAaTHUUYECKHUX
paccyXIeHUi, BOCIPUATUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHUHU.

1.3 lenu u3ydyeHnusi yaeoOHOro npeamera MaremaTuka

[IpuoputeTHbIMH  LEISIMM  OOy4YeHHUS  MaTeMaTHKEe  SBIAIOTCS:  (OpPMHUpPOBaAHHE
[EHTPATbHBIX MAaTEMaTUYECKMX TOHATHHA (YMCIIO, BEIWYMHA, TEeOMEeTpUYecKas Qurypa,
MepeMEeHHas1, BEPOSITHOCTh, (DYHKI[HUS), 00ECIIEUNBAIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTHIeCKOro 00pa30BaHusl 00YJaIOIUXCs; TOABEIeHIE 00yJarOIMUXCsl HA IOCTYITHOM ISt
HUX YpPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MATEMAaTHKU M OKPYKAIOIIETO MHUpa, MOHUMAHHE
MaTEeMaTHKH KaK dYacTH OOMICH KyJIbTyphl YeIIOBEYECTBA;, pPAa3BUTHE HWHTCIUICKTYalbHBIX U
TBOPUYECKUX CIHOCOOHOCTEH OOydarouuxcs, MO3HABATEIbHONW AKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KPUTHYHOCTH MBINUICHUS, WHTEpPEcCa K W3YYCHUI0O MaTeMaTWkH; (hopMupoBaHue
(YHKIIMOHATBPHOW MaTeMaTH4YeCKOW T'PaMOTHOCTH: YMEHHS paclo3HaBaThb MaTeMaTHYECKHE
aCIEeKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUHU JAPYTUX y4E€OHBIX MPEIMETOB,
MIPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, GOpMyIUpOBaTh MX HA SI3bIKE MAaTEMAaTHKU U
CO3/1aBaTh MAaTeMAaTHYECKHUE MOJECIIU, MPUMEHATh OCBOCHHBIM MaTE€MaTWYeCKHil ammapar ajis
pelieHusl NpaKkTUKO-OPUEHTHUPOBAHHBIX 3a7a4, MHTEPIPETHUPOBATh U OLCHUBATH IOJIYYEHHBIE
pe3yIbTATHI.

14 MecTto yueoHnoro npeamera Marematuka B cTpykrype IHIICC3:

VYueOubiii npeanmer MaTtemartuka sBIsSeTCS Y4e€OHBIM NPEIMETOM 00s3aTeabHON
npeameTHoi obnactu «Marematuka v uHpopmaruka» OI'OC cpeanero odiiero oo6pa3oBaHusl.

B yuebnom mutane IITICC3 y4eOnsbiii mpenmer YII1.04 Marematuka BXOJIUT B COCTaB
o0mux 00meo0pa3oBaTeNbHbIX Y4YEOHBIX MPEIMETOB, (OPMHUPYEMBIX M3 00s3aTeNIbHBIX
npeameTHeix obnacreir ®I'OC cpeanero odmiero oopazoBanus. [Ipu 3ToM H3ydeHHe npeaMera
IPEeJyCMOTPEHO Ha MPOQUIBHOM YpPOBHE M HANpaBlIEHO HA JOCTHXKEHHE JHMYHOCTHBIX H
METaNpeIMETHBIX PE3YJIbTATOB 00yUEHUS, BBINOJIHEHHE TPEOOBAHNM K TPEIMETHBIM pe3yibTaTaM
o0OyueHusl.



2 TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEAMETA
MATEMATUKA

JINYHOCTHBIE PE3YJIbTATbBI

B pesynpTate u3ydeHus MaTeMAaTHKH Ha YPOBHE CpeIHEro oO0mero odopazoBaHUs y
oOydatorerocst 0yayT c(hopMHUpOBaHbI CIEAYIOIINE TMYHOCTHBIC PE3yIbTaThI:

1) rpaxkIaHCKOro  BOCHHUTaHUS:  CHOPMHPOBAHHOCTh  TIPAXKIAHCKOW  MO3ULIUH
o0ydaromerocst Kak aKTMBHOTO M OTBETCTBEHHOT'O WIECHA POCCHICKOTO OOIECTBA, OCO3HAHUE
CBOMX KOHCTHTYLMOHHBIX IIPaB U 0053aHHOCTEH, YBaKCHHE 3aKOHA U TPABOMOPSIIKA; IIPHHSATHE
TPaJUIIMOHHBIX HAIIMOHAJIBHBIX, O0IIEYETIOBEYECKIX TYMaHUCTHYECKIX U IEMOKPATHUECKUX
LEHHOCTE; TOTOBHOCTh POTUBOCTOSTh UJCOJIOTUH SKCTPEMU3Ma, HallMOHAIN3Ma, KceHopoouu,
JUCKPUMHUHALIMY 110 COIMATIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM IMPU3HAKAM;
TOTOBHOCTb BECTM COBMECTHYIO JEATENbHOCTh B HHTEpEcax TIpaXIaHCKOrO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUH B 00I11€00pa30BaTEeIbHON OpraHU3aluy U IETCKO-FOHOIIIECKIX
OpraHM3aLysIX; YMEHUE B3aUMO/ICHCTBOBATh C COLIMAIBHBIMI HHCTUTYTaMH B COOTBETCTBHHU C X
(GYHKIMSIMU ¥ Ha3HAYCHUEM; TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOH JIESITENbHOCTH;

2) [ATPUOTHUYECKOTO BOCIUTAHHS: OCO3HAHHE CHOPMHUPOBAHHOCTH  POCCHUIICKOM
TPOXIAHCKOW HMJACHTHYHOCTH, TMaTPUOTH3Ma, YBAXEHHUS K CBOEMY Hapoidy, YYyBCTBa
OTBETCTBEHHOCTH nepes PonHOM, rop1ocTH 3a CBOM Kpail, CBOXO PoiHy, CBOM A3BIK U KYJIBTYPY,
NPOIIJIOE M HACTOSIIEee MHOTOHAMOHAJIBHOrO Hapojga Poccuu; IIEHHOCTHOE OTHOIIEHHE K
rOCYJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U TIPUPOAHOMY HACIIETHIO,
naMATHUKaM, TpaauLusM HapoaoB Poccun, noctmwxenusm Poccun B Hayke, HCKyCCTBE, CIIOpTE,
TEXHOJIOTUSX M TPYJHeE; UAeHHas yOeXIeHHOCTh, TOTOBHOCTh K CIy)KEHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy0Y;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS: OCO3HAHUE TYXOBHBIX LIEHHOCTEH POCCUIICKOTO
Haposa; cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTHYECKOTO MOBEJCHHS; CIOCOOHOCTH
OLIEHUBATh CHUTYallMI0O M TPUHUMATH OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha MOPAIbHO-
HPaBCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYHBOTO
Oy/yIero; OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJUTEISIM U (WJIHM) APYTMM 4IEHAM CEMBH,
CO3JIaHHMIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHUS IEHHOCTEH CeMEeHO )KU3HU B COOTBETCTBUU
C TpaaMUUsIMH HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCITUTAHHS: ICTETHYECKOE OTHOLICHHE K MUPY, BKIFOUYAsl ICTECTUKY
ObITa, HAYYHOT'O ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a U OOLIECTBEHHBIX OTHOIICHUH;
CIIOCOOHOCTh BOCIIPHHUMATH Pa3lIMYHbIC BHUIBI MCKYCCTBA, TPAJUIMU U TBOPYECTBO CBOETO M
JIPYruX HApOAOB, ONIYIIATh SMOIMOHAIBHOE BO3/JICHCTBHE HCKYCCTBA; YOEKIEHHOCTh B
3HaYMMOCTH JJIsl INYHOCTH U OOIIECTBA OTEYECTBEHHOTO M MUPOBOTO HCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPAJAUIIUH U HAPOIHOTO TBOPYECTBA; TOTOBHOCTh K CAMOBBIPAYKECHHIO B
pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIISTH KAYECTBAa TBOPUECKOM JTMIHOCTH;

5) ¢usuyeckoro BocuTaHus: cHOPMHUPOBAHHOCTH 3JOPOBOrO M Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3JI0pOBbIO; MOTPEOHOCTh B (PU3HMUECKOM
COBEPILICHCTBOBAHUM, 3aHATHUAX CIOPTHBHO-O3/I0POBUTENBHON JESITEIBHOCTbIO; AKTUBHOE
HETIPUATUE BPEIHBIX MPUBBIYEK M WHBIX (POPM NPUYMHEHUS Bpeia PU3HIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

6) TpyIOBOr0 BOCHHMTAHHS: FOTOBHOCTh K TPYIYy, OCO3HAHUE IIEHHOCTH MAacTEpCTBa,
TpyZnoJoOue; TOTOBHOCTh K aKTHUBHOHM JESATEIBHOCTH TEXHOJIIOTHYECKOH M  CONMAIBHON
HAIpaBJICHHOCTH, CIHOCOOHOCTh HHHUIMHMPOBATh, IUIAHUPOBATH M CAMOCTOSATENIFHO BBIITOIHATDH
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TaKyIO JeITeIIbHOCTh; MHTEPEC K pa3InYHbIM chepam npodecCHOHATBHOM NS TeTbHOCTH, YMCHUE
cCOBepLIaTh OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccu W Ppealn30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEW KU3HH;

7) DKOJOrMYECKOro BOCHHTAHHS: CHOPMUPOBAHHOCTH 3KOJIOTUYECKON KYIBTYPBI,
MMOHMMaHKE BIUSHUS COIUAILHO-I)KOHOMHUYECKUX TMPOILECCOB HA COCTOSIHHE IPHPOTHOW H
COIMAILHOW  Cpelbl, OCO3HAaHHE TIJI00ATBHOrO  XapakTepa JKOJOTHYECKUX  IMpoOdIieM;
TUTAHUPOBAHKE U OCYIICCTBIICHHUE JICHCTBUI B OKPYKAIOIICH Cpejic HA OCHOBE 3HAHUS eI
YCTOMYMBOTO Pa3BUTHs 4YEJIOBEUYECTBA; AKTUBHOE HENPHUSTHE JCHCTBHMA, MPUHOCSAIIMX BpEJ
OKpYKaIolIeH cpejie; yMEHUE IPOTrHO3UPOBATh HEOIArONPUATHBIC YKOJIOTUIECKUE TIOCIICACTBHS
NpEANPUHUMAEMbBIX JCHCTBHMA, NpPEAOTBpAllaTh WX, pACHIMPCHUE ONbITa JCSITEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) IEHHOCTH HAy4YHOrO IMO3HaHUs: CHOPMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOLICCTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOre KYJbTYp, CIHOCOOCTBYIONIETO OCO3HAHHIO CBOCTO MeCTa B
MOJIUKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3bIKOBOW U YUTATEIBCKOHN KYJIBTYPhI KaK CPEICTBA
B3aMMOJICHCTBHST MEXIy JIIOABMH W TIO3HAHUS MHpA; OCO3HAHWE IIEHHOCTH HAay4yHOU
JEATEIbHOCTH, TOTOBHOCTh OCYHICCTBIISATh NMPOSKTHYIO M HCCICIOBATEIBCKYIO CSTEIBHOCTD
WHJIUBUIYyaIbHO U B IPYIIIIE.

METANPE/IMETHBIE PE3YJIbTATbI

B pesynbraTte OCBOGHHMS MpOrpaMmbl 10 MaTeMaTHKEe Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOydJaromerocs OyayT chOPMHUPOBAHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTePU3YIOIIUECS.  OBJIAJICHUEM  YHUBEPCAIBHBIMU  IIO3HABATCIILHBIMU  JICUCTBHUSIMH,
YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JICUCTBUSIMH M YHUBEPCAIBHBIMH PETYJISTUBHBIMU
neticrBusiMu. [lo3HaBaTenbHBIE YHUBEpCAIbHBIE YUeOHbIE AEHCTBUSI.

OBiaieHne YHMBEPCAJIBLHBIMHU NMO3HABATEIbHBIMH A€iiCTBUSIMU:

a) 0a30BbIC JIOTHYECKHE JICUCTBUS: CAMOCTOSTEIHLHO (POPMYIUPOBATH U aKTYaJTU3HPOBATH
mpoOyieMy, paccMaTpwBaTh €€ BCECTOPOHHE; YCTAHABIIMBATH CYIICCTBCHHBINH MMPHU3HAK WA
OCHOBAaHUA IJId CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I nu O606HI€HI/I${; OHpe)IeJ'IHTI) e OeATCIbHOCTH,
3a/1aBaTh MapaMeTphbl U KPUTEPUU UX JOCTUIKEHHS; BBISBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHUS
B pacCMaTpUBAaEMBbIX SIBIICHUSAX; BHOCUTh KOPPEKTUBHI B EATEILHOCTD, OIIEHUBATH COOTBETCTBHE
pE3yNbTATOB IENSIM, OILEHWBATh PUCKU TOCIEICTBUN IESATENbHOCTH; Pa3BUBATh KPEAaTHBHOE
MBIIJICHHE MTPU PEHICHUN KU3HEHHBIX MPOOIIeM;

0) 0a30BBIE HICCIIENOBATEILCKIE IENCTBUA: BJIAIETh HaBBIKAMH y4eOHO-
HCCIIeIOBATEIILCKOM U TIPOCKTHOM JICITeTLHOCTH, HaBBIKAMU pa3pelieHus mpooiieM; CliocoOHOCTh
U TOTOBHOCTH K C&MOCTO?ITGJ'H)HOMY HOI/ICKy METOOOB peH_IeHI/IH HpaKTI/I‘ICCKI/IX 3aja4,
HpI/IMeHeHI/IIO paBJ’II/I‘IHLIX METOJA0B ITO3HAHUA, OBJIaICHHUC BUAAMU JCATCIIBPHOCTHU 110 HOJ'Iy‘-IeHI/IIO
HOBOI'O 3HAaHHA, €TI0 I/IHTepHpeTaHI/II/I, npeo6pa3OBaHI/1}0 nu HpI/IMeHeHI/IIO B pa3J'II/I‘-IHBIX y’—Ie6HI)IX
CUTyaIUsX, B TOM YHCJ€ TPU CO3JIaHUU Yy4EOHBIX U COIMAIBHBIX MPOEKTOB; (OPMUPOBAHUE
HAyYHOTO THUMA MBIIIJICHUS, BIAJCHUE HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBHIMH TOHITHIMH WU
METOJIaMU; CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 33/1a4¥ B 00pa30BATEIbHON JIEATEIHHOCTH U
KU3HEHHBIX CUTYAIIUSX; BBIABISATH MPUINHHO-CIICICTBEHHBIC CBSI3U M aKTYaIM3UPOBATh 33/1a4y,
BBIABUTAaTh FI/IHOTGSY cc pemeHI/m, HaXOIUThb apFYMeHTI)I I A0Ka3aTeJIbCTBA CBOUX
YTBEPKIACHHH, 3a]1aBaTh TapaMeTPhl M KPUTCPUH PEIICHHUS;, aHATH3UPOBATh IMOJTYYCHHBIE B X0/

peICHUA 3aaa4u pE3YIbTaThl, KPUTUYCCKU OLUCHHUBATH HUX
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JOCTOBEPHOCTh, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCJOBHUSX; JaBaTh OLEHKY HOBBIM
CUTyallUsM, OLCHMBATh MPUOOPETEHHBIN ONBIT, pa3padarbiBaTh IUIAH PEIICHUS MPOOIEMBI C
y4ETOM aHaJM3a HUMEIOIIUXCS MaTepUATbHBIX W HEMAaTepPHAJbHBIX PECYPCOB; OCYILECTBIISATH
LIEJICHAIIPABJICHHBII MTOUCK IIEPEHOCa CPEJCTB U CIIOCOOOB JEHCTBUS B IMPOQECCHOHAIBHYIO
cpeay; YyMeThb TEPEHOCUTh 3HAHWUS B TIO3HABATEIBHYID M MPAKTHYECKYI0 001acTu
KU3HEACATENIPHOCTH; YMETh WHTETPUPOBATh 3HAHUS U3 pasHbIX IPEIMETHBIX oObiacTeii;
BBIJIBUTaTh HOBBIC UJEH, MPEIUIaraTh OPUTHHAIBHBIC TIOAXO0bI M PELICHUS; CTABUTH TPOOIEMBI U
3a7a4, IOMYCKAIOUINE aJIbTEPHATHBHBIC PEIICHHUS;

B) paboTta ¢ nHpOpMAaIHMei: BIaaeTh HaBBIKAaMU MOJIy4YeHUs] HH()OpMAUU U3 HCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, AaHalu3, CHCTEMAaTH3alHI0 M|
MHTEPIpETanio HHPOPMALIUU PA3TMYHBIX BUJIOB U (POPM NPEACTABICHUS; CO3/1aBaTh TEKCTHI B
pa3nuyHBIX (QopMarax C y4eToM Ha3HaYeHHS HH(OpManuu M IeNCBOW ayIUTOPHH, BBHIOHpas
ONTUMANBHYI0  (OpMy TpPEACTaBICHHS ¢ BH3yaIM3allM{; OICHWBAaTh JIOCTOBEPHOCTb,
JIETUTUMHOCTh WMH(OpPMAIMU, €€ COOTBETCTBUE IPABOBBIM M MOPAIBHO-3TUYECKUM HOpPMaM;
UCIIOJIB30BATh CPENCTBA MH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PELICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIOZCHUEM TpeOOBaHUI
OPrOHOMHKH, TEXHUKH 0E30IaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHNUS, IPABOBBIX U STHYECKHX
HOpPM, HOpM HH(OPMAIIOHHON O€30MacHOCTH; BJIAZCTh HAaBBIKAMU PACIIO3HABAHUS WM 3aIUTHI
nHpopManuy, HHOOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgJajieHne YHUBEPCAIbHBIMH KOMMYHHMKATHUBHBIMH Y4eOHBIMH AeiiCTBUSIMH:

a) OOIeHHEe: OCYHIECTBISATh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HM; pacIO3HABAThH
HeBepOalbHBIE CPEICTBA OOLICHHS, MOHUMATh 3HAUYEHHE COLMANBHBIX 3HAKOB, PACIO3HABATh
NPEANOCHUIKM KOH(JIUKTHBIX CUTYallMd M CMAr4ath KOH(IMKTBI, BIIQJACTh PAa3TUYHBIMU
criocobamMu OOIIEHUS U B3aUMOJICHCTBUSA; apryMEHTHUPOBAHHO BECTH AMAJIOr, YMETh CMSAT4aTh
KOHQUIMKTHBIE CUTYyalldd; pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOK TOUYKY 3pEHUs C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHas JeSITeIHHOCTh: MIOHMMATh M MCIIOIB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WH/IMBUYAIEHOW pa0OThI; BHIOMpATh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBUH C y4eTOM
OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO Y€HA KOJUIEKTHBA; MPUHUMATD 1€ COBMECTHOM
JeSITeTbHOCTH, OPTaHU30BBIBATh U KOOPJAWHUPOBATH JEHCTBUS MO €€ JTOCTHKECHUIO: COCTABIAThH
TUTaH JCWCTBUH, paclpeneNsaTh PO ¢ y4eTOM MHEHHUH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOH paboTbl; OLEHHBATh KayeCTBO CBOETO BKJIQAAa M KaKJOr0 yYaCTHHKAa KOMAaH[bl B
00K pe3ynpTaT o pa3paboTaHHBIM KPUTEPHSIM; MIpeyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HJIEH
C TMO3UIMUM HOBU3HBI, OPUTHMHAJIBHOCTH, TPAKTHUECKOW 3HAUYMMOCTH; KOOPAMHUPOBATH U
BBIMOJIHATE  pabOTy B  YCIOBUSIX PEaJbHOrO, BHUPTYAIBHOTO W  KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS, OCYIIECTBISITH IO3UTHBHOE CTPATETHYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIHSX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh HHUIIMATHBHBIM.

OgJaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH YUeOHBIMH JI€iiCTBUSIMU:

a) CaMOOPraHM3AIMs: CaMOCTOSITENBHO OCYIIECTBIATh II03HABATEIHHYIO
JeSITeTbHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh M (HOPMYITHpPOBATH COOCTBEHHBIC 33/7a4d B
00pa3oBaTeNbHON JEATETBHOCTH M )KM3HEHHBIX CUTYallUsAX; CAMOCTOSTENILHO COCTABIATH IUIaH
pemeHust MpoOJeMBl C y4YETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
NPEINOYTEeHUH; 1aBaTh OLIEHKY HOBBIM CUTYAIUSM; PACIIUPATh paMKH y4yeOHOro npenMeTa Ha
OCHOBE JIMYHBIX IPEINOYTCHUH; JenaTh OCO3HAHHBIM BBIOOP, APryMEHTUPOBATh €ro, OpaTh
OTBETCTBCHHOCTh 32 pEIICHHE; OLCHHWBAaTh MPHUOOPETCHHBIH OMBIT; CIOCOOCTBOBATH



(OpMHUPOBAHUIO U TIPOSBICHUIO MIMPOKOH SPYAULIMU B PA3HBIX OOJIACTIX 3HAHWUMN, MMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBECHbD;

0) CaMOKOHTpOJIb: JaBaTh OICHKY HOBBIM CHUTYyal[UsiM, BHOCHUTh KOPPEKTHUBHI B
NESTENIbHOCTh,  OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTaTOB  IL€JIAM; BJaJETh  HAaBBIKAMU
MO3HABATEIBHON pe(IeKCHH KaKk OCO3HAaHUS COBEPINAEMBIX JECUCTBHUH W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3yJbTAaTOB M OCHOBAHUH; HCIIOJIB30BaTh NMPUEMbl pe(IeKCHM Ui OLIEHKU
CUTYyallud, BbIOOpPA BEPHOI'O pEIIECHUS; YMETh OLIEHWBAaTh PUCKU M CBOEBPEMEHHO IpPHUHUMATh
peLeHHs 10 UX CHUXKEHUIO;

B) SMOLMOHAIbHBIM MHTEUIEKT, IPEANonaralomuil copMIUPOBAHHOCTb: CAMOCO3HAHMS,
BKJTIOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE, BHJICTh HAINPAaBICHUS
pa3BUTHs COOCTBEHHOW SMOLIMOHATIBHOM Cephl, ObITh YBEPEHHBIM B ce0€; CaMOpPEryIUPOBaHUS,
BKJIIOYAIOILLIETO CAaMOKOHTPOJIb, YMEHUE IPUHUMAaTh OTBETCTBEHHOCTb 3a CBOE IIOBEJICHUE,
CIOCOOHOCTh aJaTHPOBATHCS K AMOIMOHAIBHBIM MU3MEHEHUSM U TPOSBISATH THOKOCTH, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEI MOTHBALMM, BKIIOYAIOLICH CTpeMIICHHE K JOCTHXKEHUIO 1IeJU U
ycrexy, ONTUMHM3M, UHUIMATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;
SMIIATUH, BKIIIOYAOILEH ClTIOCOOHOCTh HOHUMATh SMOILMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€ro Npu OCYLIECTBICHUMM KOMMYHHUKAIMH, CIOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTPAUBAaTh OTHOILEHUS C JAPYrUMU
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOHMIUKTHI;

I) TpUHATHE ceOsi W APYTUX JIIOJACH: MPUHUMATH CceOs, TIOHUMAsi CBOM HEIOCTaTKU M
JIOCTOMHCTBA; MPUHUMATh MOTHBBI M ApryMEHThl JPYruX JIIOJEH IpH aHalIu3e pe3yIbTaToB
NeSITeNbHOCTH; IpH3HABaTh CBOE IMPaBO M MpaBO JPYTrUX JIOJeH Ha OIIMOKH; pa3BUBATh
CIOCOOHOCTh MOHMMATh MUP C MO3HMLIUU JAPYrOro YeloBeKa.

INPEAMETHBIE PE3YJIbTATBI

1) BnameHWe MeETOJAMH JIOKAa3aTeNIbCTB, AJITOPUTMAMHU DELICHUS 3a/1a4; YMCHHUE
(bopMyIIMpOBaTh OINpPEEICHHS], AKCHOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH JI0Ka3aTEIbHbIE
paccyX/IeHUsl B X0JI€ pELIeHUs 3a]1a4; YMEHHE OIIepUPOBATh MOHATUSMU: ONIpeIeTIEeHUE, akcuoma,
TeopeMa, CIIEJICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTelIbCTBO, PABHOCWIIbHBIE (DOPMYIUPOBKU;
yMeHue (hopMynupoBaTh 00paTHOE M MPOTHBOIOIOKHOE YTBEpXKIECHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCIIOIb30BaTh METOJ MaTeMAaTUYECKOM MHIYKIUHU; IPOBOJNUTH JOKA3aTEIbHbIE
paccyXeHHUs IPU PELIEHUH 33]1a4, OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTD PAaCCyKIACHUI;

2) yMEHHE OTIepHPOBATh MOHITUSMH: CTENICHb YKCJIa, CTENEHb C IeNIBIM MOKa3aTeleM,
KOpeHb HAaTypaJbHOW CTENEeHM, CTEeNeHb C palMOHAIbHBIM IIOKa3aTelieM, CTENeHb C
NEHCTBUTENBHBIM (BELIECTBEHHBIM) IOKa3aTeleM, Jorapudm uucia;, yMEHHE BBINOJIHATH
BBIUMCIICHHE 3HAYEHUH M MpeoOpa3oBaHHs BBIPAXKEHHM CO CTEHNEHSIMU U Jorapudmamw,
peoOpa3oBaHus JIPOOHO-PALIMOHANBHBIX BBIPAKEHUHN; ) yMeHHUEe CBOOOJHO ONEpUPOBATH
MOHATUSAMHU: Jlorapu(M YUCIIa, CHHYC, KOCHHYC ¥ TAHT'€HC MPOU3BOJIBHOIO YUCIIA;

3) yMeHHe OneprupoBaTh NOHATHIMU: PallMOHATBHBIE, HPPAIIMOHATIBHEIC, TIOKa3aTeNIbHBIC,
CTETNeHHbIE, JTorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymMeHue OnepupoBaTh MOHSATHAMHU: (QYHKIUS, HENpepbiBHAS (YHKIUS, TPOU3BOTHAS,
nepBooOpasHas, ONpeAeNeHHbI HHTEerpall; yMEHHE HaXOJAWTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLIMH, UCIIOIB3Yys CIIPABOYHBbIE MaTepHUalIbl; UCCIEA0BAaTh B MPOCTEHIINX ClydasX (QyHKLIHU

Ha MOHOTOHHOCTb, HaXOAUTb HauOOJIbIIIE M HaWMEHBIINE 3HAYCHUS (bYHKHHfI, CTPOUTH
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rpadMKd MHOTOYJIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOro aHaiu3a; MPUMEHSTb
IIPOU3BOJIHYIO IIPHU PELLIEHUH 3a/lay Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 33a1a4l
Ha HanOOJIbIIINE ¥ HANMEHBIIINE 3HAYCHUS, Ha HAXOXK/ICHUE TyTH, CKOPOCTH U YCKOPEHUS; YMEHHE
MCIOJIb30BaTh CBOMCTBA U TpapuKu (PYHKIUI U pPElIeHUs] ypaBHEHUH, HEPABEHCTB M 33a7a4 C
napaMmerpamu; M300pakaTb Ha KOOPIWHATHOW IUIOCKOCTH MHOJXKECTBA PEIICHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATHAME: pallOHaTbHAs QYHKIHS, TIOKa3aTesibHast GYHKINS,
cTeneHHast (GyHKUHMs, Jorapupmuueckass QyHKIUS, TPUTOHOMETpUYECKHEe (PYHKIUH, 0OpaTHbIE
(GyHKLIMU; YMEHME CTPOUTh TIpadUKM H3Yy4EHHbIX (QYHKLUUH, HCIOIb30BaTh TpapuKH IpU
M3YYEHHUH TPOIECCOB M 3aBHCUMOCTEH, NMPH PEIICHUM 337a4d U3 APYruX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaIbHOM KHU3HH; BEIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXK]Ty BETHUYUHAMU;

6) yMeHHe penrath TeKCTOBBIC 3a/1aud Pa3HBIX TUIIOB (B TOM YHUCIIE HA MPOLCHTBI, IO U
4yacTH, Ha JBW)KEHUE, paboTy, CTOMMOCTb TOBapOB W YCIYyr, HaJOrd, 3aJayd U3 o0iactu
yIpaBJIeHUs] JIMYHBIMM U CEMEWHbIMH (DUHAHCAMH); COCTaBIATh BBIPAKEHMS, YpPaBHEHMS,
HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3a/1a41, UCCIIEI0BATh [T0JIyYEHHOE PELICHUE U OLIEHUBATh
IIPaBIONOI00HOCTh PE3YJIbTATOB;

7) yMEHUE ONepUpOBaTh MOHATHAME: CpeiHee apupMeTHIeCKOe, MeAnaHa, HauboJIbIIe 1
HauMEHbIIIEe 3HA4YEeHMs], pa3Max, JUCIEPCHUs, CTAaHJIApPTHOE OTKIOHEHHE YHUCIOBOTO Habopa;
YMEHHE W3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOJHMIaX, Ha
auarpammax, rpaukax, 0Tpa)karollyro CBOWCTBA pealbHbIX IIPOLECCOB U SIBJICHUI; IPEACTABIATD
MHGOPMAIIHIO C TIOMOIIBIO TAOIHIl M TUarpaMM; HCCIENIOBaTh CTAaTHCTUYECKUE JAaHHBIC, B TOM
qucie ¢ IPUMEHEHUEeM rpaduyeckux METOI0B U AJIEKTPOHHBIX CPE/CTB;

8) yMmMeHue omepupoBaTh IOHSATUSMH: CIyYalHBI ONBIT M ClydYaifHOe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIUYUCIATH BEPOSTHOCTh C HCIIOJIBb30BaHUEM
rpadMuecKux METOJIOB; NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PAaKThI U (POPMYJIBI IIPU PEIIEHUH 3a/1a4; OLCHUBATh BEPOSTHOCTH peaibHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU BETMYMHAMU; YMEHUE MIPUBOJIUTE IPUMEPHI MIPOSIBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

9) yMmeHuWe OmnepHUpOBaTh MOHATHAMHU: TOYKA, MpsAMasl, IJIOCKOCThb, MPOCTPAHCTRBO,
JBYTPAaHHBIN YTOJ1, CKPELIUBAIOIIHECS IIPSIMBIE, TAPAJUIEIIBHOCTD U NEPIEHANKYIIIPHOCTD IMTPSAMBIX
U IUIOCKOCTEH, Yroia MEeXAYy MPSAMBIMM, YroJl MEXAY INPsSAMOM WM IIJIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMHU, PACCTOSHUE
MEX]y IUIOCKOCTSIMH; YMEHHE UCIIOIb30BATh PU PEIICHUH 33/1a4 U3yYEeHHBIE (DaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIEro MHUPA;

10) ymeHue onepupoBaTh MOHIATUSMH: MHOTOTPAHHUK, CEUCHHE MHOTOTPAaHHUKA, KO,
napajuiefienunes, npu3Ma, nupaMmuaa, Gurypa u HOBepXHOCTh BpallleHus, HUJIMHAP, KOHYC, 11ap,
chepa, cedeHHs] (UIYypbl BpallleHHUs, IUIOCKOCTb, Kacaromascs c@epbl, LUIUHApPA, KOHYCA,
II0LIa/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MBI, KOHYCA, [WJIMHPA, II0Maab chepbl, 00beM Ky0a,
MPSIMOYTOJIBHOTO TMapajulelenuIea, MupaMusl, IpU3Mbl, IWIMHAPA, KOHYCA, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH BpAIICHUS, UX CEUEHHUS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE DPACIO3HAaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHWE paclo3HaBaTh MPAaBUIbHbIE MHOTOTPAHHUKH; YMEHHE CBOOOIHO
OIEpPUPOBATh MOHATUAMU: ABUKEHUE, MAPAIUICIBHBIA IIEPEHOC, CUMMETPHUS Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MOA00Ms, MOA00HbIE (GUTYPHI; YMEHUE PaclO3HABATh
paBHbIE M IOJOOHBIE (UTYpbI, B TOM 4YHCIE€ B NPHUPOJAE, HCKYCCTBE, apXUTEKType; yMEHHE

HCIIOJIB30BAaTh I'COMCTPUUCCKHUEC OTHOLICHHA, HAXOJUTHh I'€COMCTPUUYCCKHE BCIMYMUHBI ()IJ'II/IHa,
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yroJ, TUIoIaab, 00bEM) MPHU PELICHUH 3a1ad M3 JPYruX y4eOHBIX MPEeIMETOB U M3 peabHOU
KHU3HU;

11) ymeHue ornepupoBaTh MOHATHSIMU: IBH)KEHHE B IIPOCTPAHCTBE, MOA00HBIE (UTYpHI B
MIPOCTPAHCTBE; UCIOIB30BATH OTHOIICHHUE TUIOIA/IeH MOBEPXHOCTEN U 00EMOB MOI00HBIX (HUTYD
IIpU pELICHNH 33]1a4;

12) ymeHHe BBIYUCISATH TEOMETPHUYCCKHE BEIMYMHBI (IJIMHA, Yroj, IUIONIab, O00BEM,
IJIOLIA/1b TOBEPXHOCTH ), UCIIOJIBb3Ysl U3YUEHHbIE (OPMYJIIbI U METO/IBL;

13) ymMeHwue onepupoBaTh MOHITHAMHE: IPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MIPOU3BEACHUE, YTOJI MEXK 1Y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHWE BEKTOpPA HA YHCJIO; HAXOAUTh C MMOMOINBI0 H3YYEHHBIX (opmyr
KOOpJMHAThI CEPENHBI OTPE3KA, PACCTOSIHUE MEXKY ABYMsI TOUKaMHU;

14) ymeHue BBIOMpAaTh NOAXOMSINUI M3YYCHHBIH METOA JUIsd PEUICHUS 3aJ1ayu,
pacrio3HaBaTh MaTeMaTHyeckue (akThl M MaTeMAaTUYeCKHe MOJAETH B IPHPOIHBIX |
OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPbl MaTEeMaTHUYECKUX
OTKPBITUHA POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH;

15) ymMeHue omepupoBaTh MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEPAIlMH Ha[
MHO>KECTBaMHU; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar [Jisl ONHUCaHUs
peabHBIX TPOLECCOB W SIBJICHUW MpPH PEIICHHH 3a/a4, B TOM 4YHCIE M3 APYrUX Y4eOHBIX
IIPEIMETOB;

16) yMeHHe onepupoBaTh MOHITUSME: HATYPAILHOE YKCIIO, LIEJI0e YUCIIO, OCTATOK IO
MOJYJII0, PallMOHAIbHOE YHCII0, UPPALMOHAIEHOE YU CII0, MHOXKECTBA HATypaJIbHbIX, LIENbIX,
palOHaIbHBIX, JEHCTBUTENbHBIX YHCE; YMEHUE UCIO0Ib30BaTh PU3HAKU JEIUMOCTH,
HauMEHBIINI OO eNnTeNb U HAaNMEeHbIIIee 0011ee KpaTHoe, anroput™ EBknnaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C pPa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMH CUHCIICHUS;

17) ymeHue onepupoBaTh MOHSATHUIMH: TOXKIECTBO, TOXKICCTBEHHOE IPE0Opa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPaBEHCTB, PABHOCHJIBHOCTh YpaBHEHHI,
HEPaBEHCTB U CHCTEM, pallMOHaJIbHbIE, UPPALMOHANIbHBIE, TTOKA3aTeNIbHbIE, CTEIICHHBIE,
Jorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE peliaTh
ypaBHEHHMs, HEPABEHCTBA U CUCTEMBbI C TOMOILBIO PA3IMYHBIX PUEMOB; PEIIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIs
peleHust MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 001acTeil HayKH U pealbHOM KU3HH;

18) ymenue cBOOOIHO OTIEPUPOBATD MOHATHIMU: ITOCIIEI0BATEIbHOCTD, apupMeTHYECKAs
Mporpeccusi, TeoMeTpudeckas mporpeccusi, 06CKOHEUHO YObIBaIOIIasi FTeOMETpHUecKast
MPOTpECCHs; YMEHHE 3a]1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX

dopmy

11



3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA MATEMATHKA

3.1 O0bem yueOHOro npeamera MaremMaTuka v BUAbl y4eOHOH padoThI

Buna yueOHoii padoTsl

O0BeM 4acoB

O0bem padoThI 00y4aIOIIMXCH B aKaleMUYeCKUX Yyacax (Bcero)

296

O0bem padoTHI 00yYaIIMXCS BO B3aMMOJEHCTBMH C MNpenoaaBarTesieM
(Bcero)

272

B TOM 4HUCJIC:

JIEKIIUU

116

IMPAKTUYCCKHUE 3aHATUA

156

1abopaTopHOE 3aHATHE

CamocrosiTesibHasA padoTa o0yuaroulerocs (Bcero) ¢ 000CHOBaHUEM pacyeTra
BpeMEHH, 3aTPA4YMBaEMOr0 Ha ee BbINOJIHEHH e

B TOM 4HCJIC:

M3y4eHUE Y4YeOHOrO/TEOPETHYECKOro MaTepuasia (10 KOHCIIEKTaM  JICKITHi),
W3Y4Y€HHE OCHOBHOM U JIOTIOJTHUTEIHLHOU JIUTEPATyPhl

IIOAr0OTOBKA K ITPAKTHYCCKUM U J'Ia60paTOpHLIM 3aHATHAM

BBIITOJIHCHHUC MHANBUAYAJIbHOT'O WJIH I'PYIIIIOBOT'O 3a/laHU

IIOATrOTOBKA K HpOMC)KYTOqHOﬁ ATTCCTAllM1, KOTOpasd IIPOBOAUTCA B Q)opMe I[I/I(I).
3a4€Ta

NuauBuayanbHbIil NPOEKT

Koncyabranun

HpOMe)KyTO‘{HaH aTrrecranud B (1)OpMe

1 CEMECTP — 3K3aMCH, B TOM YUCJIC:
MOATOTOBKA K 3K3aMCHY,
MMpEASK3aMCHAlIlUOHHAA KOHCYJIbTAlls,
rnpoacaypa ciadu 5K3aMCHa

12

2 CEMECTP — 3K3aMCH, B TOM YUCJIC:
MOATOTOBKA K 3K3aMCHY,
MMpEASK3aMCHAlIlUOHHAA KOHCYJIbTAlls,
Iponcaypa ciadu 5K3aMCeHa

12

12







3.2 TemaTudyecknii IJIaH U coepKaHue Y4eOHOI0 IpeAMeTa MaTeMaTHKA

OcHOBHBIE BHBI 1€ATCJIbHOCTH

TemaTnyeckue 0JI0KH, TEMBbI OcHOBHOe coJiep:kaHue O0bem yacoB
00yyaronierocst
1 2 3 4

Pa3zgen 1. Pa3zBuTHE NOHATHS 0 YHCJI€, MHOKECTBA. 26

Tema 1.1. MHOXeCTBO, ConeprkaHue JEeKIUK Hcenonn3oBaTh

OTepaIiy HaJl MHOKECTBAMH. 1. MHOXecTBO, onepayu Hax MHOXecTBamu Jnarpammel Ditnepa—BenHa. 2 TEOPETHKO-MHOKECTBCHHBIM armapar Juis
OTHMCAHMS XOJa PENIeHHs MaTeMATHIECKUX
3a7a4, a TaKKe peaTbHBIX IPOIECCOB H
ABJICHUH, MPM PElICHUU 331ad U3 APYTHX

Tewma 1.2. CozepKatne JIeKIHn yueOHEIX IPEAMETOB.

JleliCTBUTENBHEIC U 1 JleiicTBuTenbHbIe yncaa. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TIPOLIEHTHI, 2 Onepuposars _TOHATHSIMM.

UppalUOHATLHbIE YHCIIA OeCKOHEUYHBIE IEPUOIIECKHIE IPOOH. PalOHAILHOC  HHCIO,  ACUCTBUTEILHOC

2 ToxkecTBa U TOKIeCTBEHHbIE IPe0Opa3zoBanus. Y paBHEHHE, KOPEHb YPABHEHHSL. 2 amcno, oGLIKHOBEHHAA APOGH, AecATHIHAA

JIpOOb, TPOIICHTEHI.
BoInoJHATh apupMETHUECKHE OTIEpaIiy C
paIMOHANBHBIMH W JIEHCTBUTEIbHBIMH

HepaBeHCTBO, PCIICHUC HCPABCHCTBA. MeTO,H HMHTCPBAJIOB.
HpaKTI/I‘IeCKI/Ie 3aHATHA

L [leiictaui ¢ apoGsv, 2 YUCIAMM; TPHONMDKEHHBIE  BBIYMCIICHUS
2.IIpumMeHeHue qpodeii U MPOLICHTOB IS PEIICHUS MPUKIIAIHBIX 3344 U3 2 ’ ’
N . . UCTION3YSl TIPaBHUIIAa OKPYTIICHUSL.
pa3IMYHbIX OTpaciel 3HaHUH U peabHON KU3HH. JleniaTh MPHKHIKY M ONEHKY Pe3yTsTaTa
3. [IpubnmxEHHbIC BEIYUCIICHUS, IPABHUIIA OKPYTICHUSI, IPUKU/IKA U OLICHKA 2 .
. BBIYHCIICHHUH.
e3yJIbTaTa BBIYHCICHHUH.
besy. . OnepupoBarb MNOHATHAMU: TOXIECTBO,
4. Pemmenne nensIx 1 IpoOHO-pallMOHAIBHBIX YPaBHEHHUH M HEPABEHCTB 2
ypaBHEHHE, HEpPaBeHCTBO, LEJI0E U
AIMOHAIIFHOE ypaBHEHHE, HEPaBEHCTBO.
Tema 1.3. Apupmenieciunii Conepikaine Iexiu Ij];linommn) ng:f)oﬁpamB;Hnﬂpuenmx "
KOPEHb N—0H CTENEHM. 1. ApudmeTndeckuii KOpeHb HATYpaIbHOH cTereHu. CBOWCTBA U rpad UK KOPHS 2 DAIMOHATHHBIX BHPAKEHHI
VIppausoHATbHbIe YPABHEHHA 1 | N1-0H CTENeHH. Pematb  OCHOBHBIE ".l"I/IHBI LEJIbIX
HEpaBEHCTBA 2. Mertoipl pelieHus ppalioHaIbHBIX YPAaBHEHHH M HEPaBEHCTB. 2

UppPAIMOHATIBHBIX ypaBHEHUH "

HpaKTI/I‘IGCKI/IG 3aHATHA
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1. JleiicTBUsI C apuPMETHISCKIUMH KOPHIMHU N—OH CTETICHH. 2 | HEpaBCHCTB.

2.Penienne uppannoHanbHbBIX YPaBHEHUH 1 HEPABEHCTB. 2 | IlpuMeHATH palMOHAIbHBIE YpaBHEHUS U

3. Penenne nppannoHaabHBIX ypaBHEHUN U HEPABEHCTB Pa3IMYHBIMKI METOIAMU. 2 | HepaBeHCTBa JUIst peleHus
MaTeMaTHUeCKUX 3afad M 3afad U3
pa3nuYHBIX oOjacTell HaykW W peabHOM
KHM3HU.
DopMyIHPOBATH, 3aMHUChLIBATH B
CUMBOJIMYECKOM popme U
WLIIOCTPUPOBATL NPUMEPAMH CBOMCTBa
KOpHSI N-OW CTEIEHH.
BoinoanaTs npeodpa3oBaHus
UppalMOHATIBHBIX BEIPAKECHUH.
Pematn OCHOBHBIE TUIIBI
HppaLUOHATIBHBIX ypaBHEHUI u
HEpaBEHCTB.
IIpuMeHaTs AN pelieHMs Pa3IUYHBIX
3ala4  UppalMOHAIbHBIE YPAaBHEHUS W
HEPABEHCTBA.
Ctpouthb, YHTATh TpadUK KOPHSA N-OH
CTEICHH.
Hcnonb3oBath nuppoBble pecypebl s
MOCTPOCHUA  TpaduKoB  (QYHKIUH H
WU3Y4YEHHUsI UX CBOMCTB

KonrpoabHas pagora Nel 2




Paznen 2. ®yuxunu u rpaduxn. CTeneHsb ¢ mejbIM nokasarejeM. CTeneHb ¢ pAIMOHATBHBIM MOKa3aTelIeM.

10

Tema 2.1. ®yHKIMs, crI0COObBI
3amanus pyHkiun. CreneHs ¢
nensiM nokasareneMm. CrerneHb
C palfOHAIbHBIM [TOKA3aTeIeM.

ConeprkaHue JIEKINH

1. ®ynkuus, ciocoOsl 3aganus pyHkuuy. I'paduk Gpynkuun. B3aumHo oOpaTtHbie
2

¢ynkpn. O6sacTs onpeneNieHNus: 1 MHOKECTBO 3HaueHuH GpyHkunu. Hynn

¢ynkipn. [IpomexxyTku 3HaKonocTossHcTBa. YETHBIC M HEUETHBIE (DYHKIUH.

2. CreneHHas QYHKIHMS C HATYPAJIBHBIM, LIEJIBIM ¥ pallMOHAIBHBIM TOKa3aTeneM. EE
CBOMCTBa ¥ TpaduK

IIpakTuueckue 3aHATHS

1. Haxoxknenue 3Ha4eHHUi BBIPaXKEHUH C PAllIOHAIBHBIM TI0Ka3aTeIeM CTETICHH.

2. I'paduk dpyrxmmn. Bzaumuao obpatabie pyakimm. O01acTs onpeneneHus u
MHOXecTBO 3HaueHnH QpyHKInn. Hymn ¢pyaknnu. [IpoMexyTKi 3HAaKOTIOCTOSTHCTBA.
Yéraple 1 HeUETHRIC (PYHKITUH

3.CrangaptHas GopMa 3anucu JeHCTBUTENBHOTO yKca. Mcnons3oBanue
noaxo,umueﬁ q)OpMI)I 3almucu ﬂeﬁCTBHTCHLHLIX qucesl JJisd peuICHU MPaAKTUYCCKUX
3aJa4 U NPeICTaBICHHS JaHHbIX.

OnepupoBars NOHATHAMHU:  (QyHKIUS,
crocoObl 3amaHusi (YHKUIUM, B3aUMHO
obpartHble QyHKIHH, 006JIACTh ONIPEISIICHIS
1 MHOXECTBO 3Ha4eHHH (yHKUIHH, Tpaduk
¢yHKIMK;  Y9ETHOCTP W HEYETHOCTH
GyHKOMK, Hynmd (QYHKIOUHA, TPOMEXKYTKH
3HAKOIOCTOSHCTBA.

BeinoJsiHATH npeodpa3oBaHus CTENEHEN ¢
LeNplM ~ ToKasaTteneM.  lcmonb3oBaTh
CTaHAAPTHYIO bopmy 3aMucH
JIeHICTBUTENILHOTO YUCIA.
@opMyIHPOBATL H HMLIIOCTPHPOBATH
rpaduuecKu CBONCTBa CTETICHHOU
byHKIMN. Beipaxkarthb $hopmynamu
3aBHCUMOCTH M€Ky BETHIHMHAMHU.
Hcnonb3oBath nupoBble pecypebl s

MOCTPOCHUA  TpadUKOB  (QYHKIUH |
N3YUYCHUS HX CBOMCTB
Pa3gen 3. [loka3zaTeabHas QyHKIUS 18
Tema 3.1. [lokazarenbHast CoznepixaHue JCKLIUHU ®opMyIHpOBaTh, 3alUCBIBATH B
¢byHKIMsA, €€ cBoiCTBA U 1.TToka3arensHas QpyHKIUS, €€ CBONWCTBA U rpaduk CHUMBOJIMYECKOM dopme U
rpaduk [IpakTHueckue 3aHATHA WITIOCTPUPOBATH TpPUMEpPaMH CBOWCTBa
1. IToctpoenue rpaMKOB IMOKA3aTENBHBIX (DYHKIIHIL. CTCIICHU.
IlpumeHsTh cBOMCTBA  CTEIEHM  JUIA
Tewa 3.2. Toxasatensunie Conepane Aok lg)(f ngﬁz]gil::[n) U nnﬂmjfplf )K()e::”ll“/l];
ypABHEHHUS U HEPABEHCTBA. 1. IMokasatesnbHble ypaBHeHUs. OCHOBHBIE IPHEMBI HX PELICHHS. ap Y ecp 5 pup b
2. ITokazaTtenpHble HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHUSL. TpaQuuecKH  CBOHCTBA  TIOKA3aTeNbHON
[IpakTHueckue 3aHATHA byrxumm.
" PemaTte OCHOBHBIE THITBI NTOKa3aTENbHBIX
1.Penienne nokasaTenbHbIX ypaBHEHHH. o
= YpaBHEHH U HEPaBEHCTB.
2. Pemenye moka3sartesbHbIX YpaBHEHUH
HUcnonb3oBath nuppoBble pecypebl s
3. Pemenne noka3sarenbHbIX HEPaBEHCTB noctpoenns  rpadukoB  QyHKumi W
HU3y4YEHUs UX CBOMCTB
4. PerieHne noka3aTebHbIX HEPABEHCTB
KonrpoabHuas pagora Ne 2
Pa3nen 4. Jlorapupmuyeckast GyHKIMA 22
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Tema 4.1. Jlorapudm gucna. ConepixaHue JICKLUH DopMyIUpPOBaTh, 3alUChIBATH B
JlecATHYHBIE M HATYpallbHBIE 1. JTorapudm gucna. JlecITHIHBIE U HATYypaTbHBIE JIOTAPUPMBI. CHMBOJIMYECKOM dopme "
norapu¢msl. [IpeodpazoBanue | 2. Jlorapudpmuueckas GyHKIHMs, €€ CBOMCTBA U IpaduK WIIOCTPUPOBATh NpUMepaMH CBOICTBa
BBIPa)KEHUI, COEepIKALNX IIpakTHyeCcKHe 3aHsTHs norapudma.

JTorapuQMBbL. 1. Peurenue 3a1aHnii Ha MPUMEHEHUE ONPEICNICHHs IorapudMa, OCHOBHOTO 2 | BoimoansTs npeodpaszosanus
NOrapu(pMHUIECKOr0 TOXKASCTBA M CBOMCTB JTOrapi(pMoB. BBIQJKCHHH, COCPIKAILNX JIOTapHPMBL.
2.1IpeobpasoBaHue BHIPAKEHHH, CONEPIKAILKMX JTOrapHPMBI. 2 | @opMyaHpoOBaTL M WIIICTPUPOBATDH

- rpaduyeckn CBOMCTBA JIOrapupMHUIECKON
3. [IpeobpazoBaHme BBIpayKEHHIA, COMIEPKAITUX JIOTapU(MBI. byHKIIN.
2 Pemars OCHOBHBIC THIIBI

Tema 4.2 JlorapupMudeckue Coneprkanue JeKiu JIorapuPMUIECKIX ypaBHEHuU u

YPABHEHHS 1 HEPABEHCTBA. 1. Jlorapupmudeckne ypapHeHHs. OCHOBHBIE IPUEMBI X PEILIEHHUSL. HEPABEHCTB.

Hcnonb3oBate nuppoBble pecypebl s
2. Jlorapudmudeckue HepaBeHCTBA. OCHOBHBIE IPHEMBI X PEILICHUS noctpoeHuss  rpaduxkos  GyHKuumi  u
N3Y4YCHUS UX CBOMCTB.
IIpakTuueckue 3aHATHS 3HAKOMHUTBCSI € MCTOPHEH pa3BUTUA
1. [TocTpoeHue rpaukoB JorapupMuIecKux QyHKIHN. 2 | MaTeMaTHKH
2.Pemnienue norapu()MUUECKUX ypaBHEHHUI. 2
3. Pemienue norapupmMuyecknx HepaBeHCTB 2
KonrpoabHas padora Ne 3 2

Pa3gen 5. @opmysisl TpuronomMeTpun. TpuroHomMmerpuyeckue ypaBHeHUsl 1 HepaBeHCTBA. Tpuronomerpnyeckue
(pyHkumuu u ux rpaguku.

32
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Tema 5.1. CuHyc, KOCHHYC U
TaHTEHC YHCIIOBOTO apTyMEeHTa.
ApKCcUHYC, apKKOCUHYC U
apKTAaHT€HC YHUCIIOBOTO

ConeprkaHnue JIEKIINH

1. TpuroHoMeTpHUYecKasi OKPYKHOCTb, OIIpEieTICHUE TPUTOHOMETPUIYECKUX (DYHKITHIA
YHCIOBOrO apryMeHTa, UX CBOUCTBA

apryMeHTa.

Tema 5.2. OCHOBHBIE Coneprxanue JEKINH

TPUTOHOMETPUUECKHE 1. 3aBHCHMOCTB MEKIY CHHYCOM, KOCUHYCOM H TAHI€HCOM OJIHOTO U TOTO K€ yTIa.
(GOpMYIEL OCHOBHBIE TPHTOHOMETPHUECKHE TOKAECTRA.

2. OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYIIBL.
3. ®opMyIIbl IpUBEICHUSL.

IIpakTuueckue 3aHATHS

1. [IpeoOpazoBaHne TPUTOHOMETPUIECCKUAX BHIPAKCHHH.

2. [IpeoOpa3oBaHKe TPUTOHOMETPHYECKUX BBIPAKEHHH.

TemaS.3. Tpuronomerpruieckue
YpaBHEHUS

Cozepskanue JNEeKNUN
1. Ilpocreiimue TPUTOHOMETPUIECKUE YPaBHEHUS.

2. TpuronomeTpudeckue ypaBHEHUs, CBOAIINECS K KBaApaTHBIM. OZJHOPOIHBIC
TPUTOHOMETPUUYECKHE YpaBHEHUS 11 U 2l cTeneHu

3. TpuroHoMeTpryeckue ypaBHEHHUS, pelllaeMble Pa3IoKeHHEM Ha MHOXKUTEIIH.

[IpakTrueckue 3aHATHSL

1.PemeHue npocTeHInX TPUTOHOMETPUUECKUX YPAaBHEHUH.

2.IIpMeHeHne OCHOBHBIX METO/IOB PEIICHHS TPUTOHOMETPHUECKUX YPaBHEHUI.

N

3. Perienne TpUroHOMETPHYECKNX YpaBHEHHUI.

Tema 5.4.
TpuroHomerpuueckue
HEPABEHCTBA

Coneprxanue JEKIUU

1 Ilpocreiinine TpPUTOHOMETPHUECKHE HEPABEHCTBA

HpaKTH‘IeCKI/IG 3aHATHA

1. PemeHne TpUroHOMETPHUIECKHUX HEPABEHCTB

Tema 5.5.
TpHUroHOMETpHIECKUE
GbyHKIMK ¥ X TpaduKu

Conep:kaHue JEKIUN

1. TpuroHomeTpudeckue GYHKIMHU, X CBOHCTBA U IpadiKH.

KonTposabnas pabora Ned

OnepupoBaTh  NOHATHSIMH: CHUHYC,
KOCHHYC U TaHI€HC MPOU3BOJIBHOIO YIJIA,
nepuoandecKkas QyHKIUSL.

Hcnosb30BaTh 3aNMHCh IPOU3BOILHOTO

yria gepes oOparHble
TPUTOHOMETPUYECKHE (PYHKIIHH.
Bbinoanars npeodpa3oBaHust

TPUTOHOMETPUYECKUX BBIPAKCHHH.
Ctpours, aHAJIM3HPOBATh, CPABHUBATH
rpaduKy TPUTOHOMETPHUYECKUX (PYHKIINH.
@opMyJIMPOBaTh W MLIIOCTPHPOBATH
rpau4ecKu CBOMCTBA
TPUTOHOMETPUYECKHUX (PyHKIMIL.
Hcnoan3oBaTe rpauku Ui peIIeHUs
TPUTOHOMETPHUYECKUX HEPABEHCTB.

Pematn OCHOBHBLIC THIIBI
TPUTOHOMETPHUYECKUX YpaBHEHHIH,
TpocCTeHIme TPUTOHOMETPHUUECCKIEC
HEpaBCHCTBA.

Paznen 6. [locienoBaTeIbHOCTH M TPOTPECCHH.




Tema 6.1.
IlocnemoBaTeNbHOCTH B
MIPOTPECCHH.

ConeprkaHnue JIEKIINH

1. HOCHCHOB&TGJ’ILHOCTI/I, CIIOCOOBI 3aJaHus HOCHCZ{OBaTCHLHOCTGﬁ. MOHOTOHHBIE
I0CJICJO0BATCIILHOCTHU. ApI/I(l)MeTI/I‘IeCKaﬂ 1 reoMEeTpruyCCKasi HporpeCCuu.

IIpaxkTuueckue 3aHATHS

1. beckoHeuyHo yObIBaromas reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBaloILEeH TeoMeTpuuecKoii mporpeccun. @opmysia CI0KHBIX MIPOLIEHTOB.

Hcnonp3oBaHue Nporpeccuy IS PEIIeHNs pealbHbIX 3a/1a9 MPUKIATHOTO XapaKTepa.

OnepupoBarnb MOHATHAMU:
MOCJIEI0BATENILHOCTD, apU(pMeTHIecKas Hu
reoMeTpUUEeCKas MPOrpeccuy; OECKOHEYHO
yOBIBatOIasi TeOMETPUIECKasi POTPECCHS,
cyMMa OECKOHEUHO yObIBaroteit
TreOMETPUUECKON IIPOTPECCHH.

3anaBaTth MOCNIEA0BATEILHOCTH
Pa3IMYHBIMH CIIOCOOAMH.

IIpumeHsaTh dhopmyay CJIOKHBIX
NPOLEHTOB JUIS1 PpelleHus 33a7ad U3
peanbHONH MPAKTHKH (C HMCHOJIb30BAaHUEM
KaJbKyISTOPA).

Hcnonb3oBarh CBONCTBA
MOCTIEIOBATENBHOCTEH M MPOTPecCHil Uis
peuicHusa pealibHbIX 3alad MNPUKIAJHOTO
Xapakrtepa

Pasznen 7. BBenenue B CTEepEeOMETPHIO. HpﬂMbIe U IVIOCKOCTH B IIPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TIOHSATHUS
cTepeoMeTpuu. 3HaKOMCTBO C
MHOI'OTpaHHUKaMHU,
M300pa’keHIe MHOTOTPaHHUKOB
Ha PUCYHKaX.

Coz[epxcaHI/Ie JICKOH

18




1.OcHoBHBIE TIOHATHA cTepeoMeTpun. [IpaBnia n300pakeHus Ha PUCYHKaX:
M300paKeHHS TUIOCKOCTEH, MapaJIeabHBIX MPSMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.

IousTrHE 00 aKCHOMATHYECKOM ITOCTPOCHUU CTEPEOMETPUH: AKCHOMbI CTEPEOMETPHU
Y CJIC/ICTBHS U3 HUX.

2. 3HaKOMCTBO C MHOIrOrpaHHHUKaMu, 1/1306pa>1<eHI/Ie MHOTI'OTPaAaHHMWKOB Ha pUCYHKaX, Ha
IMPOCKIIMOHHBIX YEPTCIKAX. HauanbHble cBeIeHUS O Ky6e " nupaMuac, ux pa3BépTKI/I u
MOJCIIN. CeueHus MHOTOI'PaHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1.3aga4yM Ha IOCTPOCHUE CEUCHHUIT: TOCTPOCHUE CEUCHHUS METOIOM CJICIIOB, KPATKO
3aIHCHIBATH LIATH IOCTPOCHUS CEYCHHSI.

Tema 7.2. [Ipsimbie u
IUIOCKOCTH B IPOCTPAHCTBE.

Copeprkanue JIeKIUU

1. B3aumHOE pacmoioxKeHUe NPSIMbIX, IPSIMOH 1 TNIOCKOCTH, ITOCKOCTEH B
MPOCTPAHCTBE.

2. ITeprieHOUKYIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSTHHE
OT NPSIMOM 0 TIOCKOCTH.

2. Vrabl MCXKIAY NPAMBIMHA, MCXKIY MMPAMBIMU U IIJIOCKOCTAMMU, IBYTPAHHBIC YTJIbI.
3. Teopema o Tpex NeprneHUKYIIpax.

[IpakTrueckue 3aHATHS

1. [IpuMeHeHHe TeopeMBl 0 TpeX NePIEHIUKYJIIIpaxX K pEIIeHHIO 3a1a4.

AKTyaam3upoBaTb (akThl W METOJBI
TUIAHUMETPHH, pelieBaHTHbIE TeMe.
Monyyars MPEeACTABIECHUS 0
NPOCTPAaHCTBEHHBIX (urypax, paszouparth
NpoCTeHINe NpaBuUiIa M300payKEHUS STHX

¢uryp.

HN3o0paxkars npsAMyr0 M IUIOCKOCTh Ha
PHCYHKE.

PacnoznaBath MHOTOTPaHHUKH,

nupaMugy, KyO, Ha3slBaTh HX DICMEHTHI.
Jdenats pUCYHOK Kyba, IHpaMHIEBL,
HAaXOIUTh oInOKH B HEBEPHBIX
N300paKEHUSIX.

3HAKOMHUTBCSI C CCUCHHSAMH, C METOIOM
CIICZIOB; MCIONB30BATh JUISl HOCTPOCHHS
CEUCHHS METO CIIC/IOB, KPATKO 3aITHCHIBATH
IIATH TIOCTPOCHHUS ceyeHus. Pacno3HaBaTh

BHJ CEYCHUS U OTHOLIEHHH, B KOTOPBIX
CeUeHHe JenuT pebpa KyOa, HAXOAWTH
IUIOIIAAb ceueHus. Mcnonb3oBaTh
mogobue  mpuM  peumieHuH  3ajady  Ha
MIOCTPOCHHE CceueHUil. 3HAKOMHUTBCH C
AKCHOMATHYECKUM MIOCTPOEHHEM
CTEPEOMETPUH, c aKCHOMaMH
CTEepEeOMETPUH U CIEACTBUSAMH W3 HHX.
HNnnocTpupoBaTh akCHOMBI PUCYHKAMU U
IIPUMEPaMH U3 OKPY’KaloIIel 00CTaHOBKA
AKTyanm3upoBatb (akThl W METOMBI
IUIAaHUMETPHH, pEJIeBaHTHEIE TEME,
MPOBOJUTH AHAJIOTUH.

Ilepeuncasitb  BO3MOXHBIE  CIOCOOBI
PAacIOI0XKEHUsS IBYX MIPSIMBIX B
MPOCTPAHCTBE, WILTIOCTPUPOBATh HX Ha
mpuMepax.

JlaBaTh ompenesieHHe CKPEIIMBAOIINXCS
MPSIMBIX, (hopmynupoBaTh MIPU3HAK
CKPELUBAIOIIUXCA TMPSIMBIX U MPUMEHATH
€ro MY PeIIeHNH 3a/1ad.

Pacno3snaBare 1pusMy, Has3bplBaTb €€
3JIEMEHTHI.

CTpouTh ce4eHHs NPU3MBI Ha TOTOBBIX
gepTexax.




2. HaxoxeHue yriia Mex.1Iy INIOCKOCTSIMH, ITOCTPOSHIE IIPOSKINH MPSIMBIX Ha
TUTOCKOCTB.

Ilepeuncasitb  BO3MOXHBIE  CIOCOOBI
B3aUMHOI'O  PACIOJIOKEHHUA MPSIMOH U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME NPUMEPHI U3 PEAIBHOMI
KU3HU.

JaBaTrb onpegejeHHe MapaJIENbHOCTH
IPSIMOU U IUIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapayieIbHOCTH NPSAMOW U IIOCKOCTH,
YIBEpKICHUE O NMPSIMOI IepecedeHus AByX
IJIOCKOCTEH, MIPOXOASAIINX yepes
napajuiejibHble MPsIMbIE.

Peware  mpakTuueckue — 3ajadyd  Ha
[IOCTPOCHHE  CEUEHUH  MHOTIOIPAaHHHKA.
OO0bsicCHATH ciy4au B3aMMHOTO
PAacIOJIOKEHUS TUNIOCKOCTEN.

JaBaTtp omnpeneseHHe  MapalIeNbHBIX
IJIOCKOCTEH; MPUBOOUTL HPHUMEPHl U3
peanbHOM  KM3HM U OKpYyXarolleu
00CTaHOBKH, WJUTIOCTPUPYIOLINE
napasuieIbHOCTh IJIOCKOCTEH.
Hcnoan3oBaTh MpHU3HAK MapajielbHOCTH
JIBYX IUIOCKOCTEH, CBOMCTBA MapaJuIeNbHbIX
IUIOCKOCTEN TMpH pelleHdd 3ajad  Ha
[IOCTPOECHHE.

OO0BbsICHATD, 41O Ha3bIBAETCS
napajuleJibHbIM MPOEKTUPOBAHUEM M Kak
BEITIOJTHSACTCS TPOCKTUpOBaHWE (GUTyp Ha
IJIOCKOCTb.

HN300paxkaTs B mapauieqbHON TPOEKIUU
pa3IUYHbIE  TEeOMETpHYecKHe  (HUTypHI.
MopaenupoBathb peajibHbIE CHUTYallMM Ha
SI3BIKE T€OMETpHH, HCCTIeI0BATh
MIOCTPOCHHBIE MOJIEJIM C HCIHOJIB30BAHUEM
TEOMETPHUUECKUX TTOHATHH.

Hcnoan3oBaTe npu pelieHUH 3a7ad Ha
HOCTPOEHHE CEUeHUN HOHSTHE
HapayieIbHOCTH, MNPHU3HAKH M CBOIiCTBa
MapayieNlbHBIX  MPSIMBIX HA  IUIOCKOCTH
AKTyaam3upoBaTb (akTel W METOJBI
IUTAaHUMETPHH, pelieBaHTHEIE TeMme,
MIPOBOJIUTH AHAJIOTHH.

OO0bsCHATBL, KakoW yroa Ha3bIBaeTCA
YIJIOM MEXAY NepeceKaroMMHCs
HPSIMBIMH, CKPEILMBAIOIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE.
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JlaBaTh onpeaeneHue nepreHINKYISIPHBIX
HOPSIMBIX U TPSAMON, NEPHEHIUKYISIPHOH K
miockoctd. HaxommTe  yrasl  Mexay
CKpPEIIMBAIOIIMMHUCS TIPSIMBIMH B KybOe W
UpaMuze.

[puBoauTe mnpuMepbl U3 pealbHOU
KU3HH M OKpyXKamomed 00CTaHOBKH,
WILTIOCTPUPYIOIINE  NEPHEHIUKYISPHOCTD

MPSAMBIX B MPOCTPAHCTBE "
MEPIEHANKYISIPHOCTD TIpAMOH K
IUIOCKOCTH.

DopMyJIHPOBATH MIpU3HAK
HNepHEeHIUKYIAPHOCTH TpsIMOiA u

IUIOCKOCTH, MPUMEHSTh €ro Ha IpaKTHKE:
OOBSICHAT  NEPHECHIMKYISIPHOCTh pedpa
Ky0a ¥ TuaroHajM ero rpaHu, KOTopas ero
HE COJEPKUT, HAXOAUTH JUIMHY AUAroHaIu
KyOa.

Boruncasrb BBICOTY NpaBUJIbHON
TPEYTOJIbHOM u [IPaBUILHON
YeTBIPEXYTOJIBHOW IHpaMHi IO JIHHAM
péodep.

Pemarn 3a7a4u Ha BBIUHCIICHUS,
CBSI3aHHBIE C  MEPHEHIUKYISIPHOCTHIO
MPSIMOM ¥ TUIOCKOCTH, C HUCTOJIb30BAaHHUEM
[IPY PELICHUHU UTAHUMETPHUYCCKUX (DAKTOB U
METO/IOB.

OO0BICHATHD, 4TO Ha3bIBAIOT
MEPIICHANKYIIIPOM U HAKJIOHHON U3 TOYKH K
IUIOCKOCTH; TPOEKIUeH HAKIOHHOM Ha
IJIOCKOCTb.

OO0DBSICHATD, 9TO Ha3bIBaCTCS
paccTosiHIEM: OT TOYKH [0 IUIOCKOCTH;
MEXAy MNapajUleIbHBIMU  IUIOCKOCTSIMH,
MEXAYy IpsAMOHM M IapajyIelIbHON el
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOIIMMHUCS
TIPSIMBIMH.

Haxoauth 5TH pacCTOSHUS B MPOCTHIX
ciaydasx B KyOe, mmpamuje, TMpHU3ME.
MoaenaupoBath peajbHble CHUTYallUd Ha
SI3BIKE FEOMETPUH, HCCIICIOBATh
[IOCTPOCHHBbIE MOJENIN C HCHOJIb30BAHUEM
F€OMETPUUYECKUX MOHSATHH.




Hcnoab3oBaTh Npu pEHICHWH 3a7ad Ha
nmocrpoeHne cedeHuit Teopemy Iludaropa,
CBOWCTBA NPSAMOYTOJIbHBIX TPEYTOJIEHUKOB
AKTyanu3upoBatb (GakThl ¥ METOJBI
IUTAHUMETPHH, pelleBaHTHEIE TeMe,
MPOBOJUTH AHAJIOTUH.

JlaBaTh onpepesieHHe yriia Mexxay NpsMoit
U TUIOCKOCTBI0, GOPMYIIMPOBATH TEOPEMY O
TpEX MEepHEHANKYISIPaX U 00paTHYIO K HEM.
Haxogutre yronm Mexay IpsaMOM U
IJIOCKOCTBIO B MHOT'OTPaHHHUKE,
paccTosiHHE OT TOYKH 10 TMpsSMOH Ha
IUIOCKOCTH, HCIONB3ysl TEOpeMy O TpEX
HNEPIEHANKYISApax.

IIpoBoauTe Ha uepTeke MEPHEHAUKYIIP:
U3 TOYKM Ha INpsAMYH0; U3 TOYKH Ha
IJIOCKOCTb.

JaBaThb onpeaejieHHe JBYTPAHHOIO yIJla U
€r0 JIEMEHTOB.

OO0BsACHATL PABEHCTBO BCEX JIMHEHHBIX
YTJIOB IBYTPAHHOIO yIJa.

Haxoauth Ha uepTexe IBYI'PaHHBIA yroJ
pu pebpe MUPaMHJIBL, MIPU3MBEI,
napaJulenenumnesaa.

JaBare  ompeneneHue  yria  MEXAy
IUIOCKOCTSIMH.

JaBatb onpenesienne u GopmMyaupoOBaTH
INPU3HAK B3aUMHO  IEPIEHAMKYISIPHBIX
IJIOCKOCTEH.

Haxoauth yriasl MeXay IJIOCKOCTAMH B
KyOe U mupaMuze.

Hcnonb3oBare Ipu  pELICHUU  3a1ay

OCHOBHBIE TEOPEMBI u METOBI
IUTAaHUMETPHH.

MoaennpoBaTh peanbHble CHTyallMd Ha
SI3bIKE reOMETpHH, HCCJIEI0BATh

MOCTPOCHHBIC MOACIN C HCIOJb30BAHUCM
TreOMETPUICCKUX ITOHSTHH.

HUcnoan3oBath Inpu peleHuu 3aaad Ha
MOCTPOCHHUC CEUCHUII COOTHOIICHHUSA B
IIPAMOYTOJIBHOM TPEYT'OJIbHUKE.

22




KonTpoabnas pabora NeS

Pa3gen 8. BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE.

18

Tema 8.1. BexTops! B
MPOCTPAHCTBE.

Coz[epxcaHI/Ie JICKOH




1. BeKTOp Ha IJIOCKOCTU U B TPOCTPAHCTBE. MOﬂyJ’II) BCKTOpA. Crnoxenue u
BbIYUTAHUC BEKTOPOB. VYMHOXKEHNE BCKTOpA Ha Y1CJIO.

2. KonnHeapHOCTh BEKTOPOB. PaBEHCTBO BEKTOPOB. PaziioskeHne BeKTopa 1o Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuno napamenenumnena.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. Pemenne 3anad4, CBA3aHHBIX C IPUMEHEHUEM NIPABUJI ICHCTBHH C BEKTOPAML.

2. Paznoxenue BCKTOpPA 1O HAIIPABJICHUSAM. Pelienue 3a1a4 Ha BRINOIHEHUE JCHCTBUM
HaJl BEKTOpaMH.

Tema 8.2. [IpsiMmoyronsHas

Conep:kaHue JEKIUI

cucTeMa KOOPIMHAT B
IPOCTPAHCTBE.

1. IIpsmMoyromnbHas cucTeMa KOOPAMHAT B ITpocTpaHcTBe. CBsI3b MEXKITY
KOOpAMHATaMU BEKTOPOB U KOOPAUHAT TOUEK.

2. Ipocrefimme 3aga49u B KOOpANHATAX. YTOI MeX Ty BekTopaMu. CKaJsipHOe
MPON3BEICHUE BEKTOPOB.

[IpakTrueckue 3aHATHS

1. TIpocreiinme 3agaun B KOOpANHATAX.

2. KoopMHAaTHO-BEKTOPHBIN METO/ NP PEIICHUU T€OMETPUUECKHX 33/1a4.

AxTyaauzupoBath (GaxkThl U METObI

IUTAHUMETPHH, peneBaHTHBIC TeMe,
MPOBOANTD aHATOTHH.

OnepupoBarh  IOHATHEM  BEKTOpP B
MPOCTPAHCTBE.

DopMyJIMPOBATH IIPaBUIIO
napanenenunena npu CII0’KEHUH
BEKTOPOB.

CkiaagbIBaTh,  BBIYMTATh  BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCIIO.

M3yuaTrs OCHOBHBIE CBOMCTBAa  3THX
onepauuu.

JaBaTrb omnpegeseHue MPSIMOYTOJbHOU
CHCTEMBl KOOpDAWHAT B IPOCTPAHCTBE.
BrbIpa3suTh KOOpAMHATHI BEKTOpa dYepes
KOOPJHMHATHI €r0 KOHIIOB.

BriBoauTh, HCHOJAB30BATL  (HOpMYTy
JUIMHBI BEKTOpa M PAacCTOSHUS MEKIY
TOYKaMH.

BeipaikaTe  cKalsipHOE  IPOH3BECHHE
BEKTOPOB  dYepe3  HX  KOOpPAMHATHI,
BBIYHCIIATE YTOJ MEXAY ABYMSI BEKTOPaMHU,
JIBYMS IIPSAMBIMH.

Haxoguts yrom Mexay nOpsSMoOd H

IUIOCKOCTBIO, ~ YIrOoJd  MEXIYy  JAByMs
IUIOCKOCTSIMHM aHAJIMTUYECKHUMHU METOIAMHU.
BriBoauTh, HMcCHOIB30BaTHL  (opMyITy

PacCTOsIHUA OT TOUKH OO0 INIOCKOCTU

KonTpoabnas pabora Ne6

Pa3gen 9. [IpousBonnas GpyHkix

HU 1 €€ MPUMEHEHHE.

36

Tema 9.1. [IpousBogHas
¢ynkin. ['eomeTpudeckuii u
¢bu3ngecKnii CMBICIT.
npou3BoiHOM. [IpousBoaHbIE
3IeMEHTapHBIX (HYHKIHHA.
IIpousBonHas CyMMBI,
MIPOU3BEICHUS, YACTHOTO
GyHKIHIA

Coneprxkanue JEKIUU
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1. Henipeprisabie pynkmumn. [IponsBoanas Gpyunkuun. [Ipon3BoaHbIe 35IeMEHTaApHBIX 2
(i)yHKHI/Iﬁ HpOI/I3BO,HHaH CYMMBI, ITPOU3BEACHUSL, HACTHOT'O (l)yHKHI/[ﬁ OﬂepnpOBaTb MOHATUAMM: HEIpEpbIBHAA
2. [IponsBoHAS CIOXKHOU (PYHKITHH. GyHKIUS; MIPOU3BOIHAS GdbyHKIHU.
3. 'eomeTprueckuii 1 prU3NIECKHiA CMBICT IPOU3BOIHOM. YpaBHEHHUE KacaTeNbHON 2 Hcnospiosarh reOMETPUICCKHH H
rpaduKy QyHKIHM. ¢u3udecKnii  CMBICT TPOW3BOTHOM I
IIpakTrdeckue 3aHATHA pelcHuA 3ajad.
1. HaxoyxAeHHE IPOM3BONHBIX (yHKLIM. 2 | HaxoauTh TNpOM3BOAHEIE 3JIEMEHTAPHBIX
2. Haxox/1eH1e NPOU3BOIHBIX PA3IMYHBIX (PYHKIIUH. 2 | PyHKumMi,  BHMMCIATE  NPOM3BOAHBIE
3. Haxox/IeHHE TIPOM3BOHO CITOMKHOM (hyHKITHIL 2 | CyMMBL,  HPOM3BEACHUL, 1acTHOro
= = GbyHKUMiA.
4. Haxox/ieHre TIPOU3BOTHOM CIIOKHON (PYHKIIHH. 2
= Hcnons3oBaTh HPOU3BOHYIO UL
5. Hammucanwne ypaBHEHHS KacaTeNbHOU K rpaduKy HYHKITHH. 2
= = ucciaenoBaHus QYHKIMA Ha MOHOTOHHOCTb
6. du3MYECKUil CMBICIT TPOU3BOJHOM. 2
T F—— 5| ¥ OKCTPEMYMBI, NPHUMEHATH DE3YILTATH
.KonTpoabnas padora Ne
p p UCCJIEJOBAaHHSI K IIOCTPOCHUIO TIpadUKOB.
Tema 9.2. Ilpumenenue Coneprkanne TeKIHn IpumensTH HPOH3BOHYIO I
MIPOU3BOIHOM. 1. MOHOTOHHOCTB U AKCTPEMYMBI (DYHKIIHH. 2 HAaXOXIEHHUS HAMJIYYIIErO PpELIEHHA B
2. HaxosxaeHue HanOOJIbIIero 1 HAMMEHbBLIET0 3HaUeHUs DYHKIMH Ha OTPE3Ke. 2 NPUKIANHBIX, B TOM YHCJE COLHAIbHO-
3. [IpuMeHeHne MPON3BOIHON K UCCIICTOBAHUIO (DYHKITHIA. 2 3KOHOMHYECKHX, 3a/1a9aX.
IpaKkTH4ecKue 3aHsTHS 3HAKOMHUTBCA C UCTOpHUEH pa3sBUTHA
1. IlpumeHeHne TPOU3BOIHOM K UCCICAOBAHUIO QYHKIIMIL. 2 | MaTeMaTHYECKOro aHAIN3a
2. IToctpoenne rpadukoB GYHKIINH C TOMOIIBIO €€ FCCIICTOBAHNS. 2
3. Pemienue 3a1a4 Ha HAX0XKJCHUE HAUOOJIBIIIETO U HAMMEHBIIETO 3HAYCHH. 2
4. TIpumeps! NCTIONB30BAHMS IPOU3BOTHOH /IS HAXOK/ICHHS PalliOHAIIBHOTO 2
pelIeHus] B IPUKJIAIHBIX 331a4ax.
Kountpoanuas padora Ne8 2
Pa3gen 10. UnTerpan u ero npuMeHeHus. 20
Tema 10.1. [Tepoo6pasHas. Conepxanue JeKImu
1. [lepBooOpasHas 1 ee TeOMETPUUECKHI CMBICII 1 OCHOBHOE CBOHCTBO, IPABUIIO 2 OnepupoBars TIOHSTHAMH:
HaxoxAeHus. Tabiuia nepBooOpa3HBIX. nepBooOpasHas, HHTErpall.
2. HeonpeneneHHblil MHTErpal, paBuia HaXOKICHUS. 2 HaxoauTe nepBooGpasHbIC dIEMEHTapHBIX
TIpakTHYECKHE 3aHATHS GYHKIMHA;  BBIYMCIATH ~ MHTETpal IO
1. HaxoxeHue epBooOpasHbx (QyHKIIHN. 2 | dopmyne Hetorona-JletiGruma.
3HAKOMHUTBCH C WCTOpUEH  pa3BUTHUS
2. Haxox/ieHre Heolpe/IeNIeHHOT0 HHTerpala. 2
MaTeMaTHYeCKOTo aHaln3a
Tema 10.2. OnpeneneHHbIit CozeprxaHue JIEKIINU
HHTErpal. 1. Onpenenennsiii uaTerpan. ®@opmyna Hetotona-Jleiibnnma. 2
2. KpuBonuHeitHas Tparnenus u ee mioais, Iockas Gurypa u ee mionais. 2
IIpakTuueckue 3aHATHSA
1. Berauciienue omnpeseneHHoro naterpana. @opmyna Hetorona-Jlelioauma. 2
2. HaxoxxeHue mioma i KpUBOJIMHEHHOW TPATICIIHH. 2
3. HaxoskaeHue MI0IIa i II0CKOH QUrypsl. 2
KonrpoabHast paGora Ne9 2




Paznen 11. MHororpaHHukm.

20

Tema 11.1. ITonstue
MHOTOTPaHHHKA.

ConeprkaHue JIEKIINH

1. [TonsiTHe MHOTOI'paHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBITYKJIBIC 1
HEBBIIYKJIbIE MHOTOI'PAaHHUKY; Pa3BEPTKA MHOrOorpaHHuka. IIpaBunbHbie
MHororpanHuku. @opmyna Diinepa.

2. Ilpu3ma: N-yronpHast IpU3Ma; TPaHH ¥ OCHOBAHUS MIPU3MBI; IPsAMast M HAKJIOHHAS
NpU3MbI; OOKOBAsl M MOJTHAS MOBEPXHOCTH NPHU3MEL. [lapasnenenunen,

MPSAMOYTONBHBINA apalIeNIeThIIe I, €T0 3JIeMEHTH i cBoiicTBa. [Imommans 60koBOit
MOBEPXHOCTH U MOJHON OBEPXHOCTHU NPSIMOI MPU3MBIL.

3. [lupamupa: N-yroabHas NMpaMuia, FPaHU ¥ OCHOBAHHUE MTUPaMUIbl; OOKOBas 1
TMOJTHAs! TOBEPXHOCTh IMPAaMHUIBL; IPABHIIBbHAS U ycedEHHas nupamuaa. [Inomans
60KOBO MOBEPXHOCTH ¥ MTOTHOH NOBEPXHOCTH MUPAMHUJIBL.

[IpakTrueckue 3aHATHSL

1. BeruucreHue 351eMEHTOB PU3MBbI, HAXO0XKICHHE €€ TUIOIATH.
2. BpiuncieHue 2J1eMeHTOB MUPaMHUIbl, HAXOXKICHHE €€ IIOILA . 2
3. CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCHTEIEHO TOYKH, PSMOT, 2
IUIOCKOCTH. DJIEMEHTBI CHMMETPHH B IMPAaMUAAX, HapalllelenuIeaax, NpaBuiIbHbIX
MHOTOIpDaHHUKAX.

Tema 11.2. O0bemb1 CozepxaHue KUK

MHOTOTPaHHHKOB. 1. Tlonsitre 06 00bEMe. DopMyIIbl 00HEM MUPAMUJIBL, IPU3MBIL.
[pakTHyeckue 3aHATUS
1. HaxoxxaeHue o0beMa Mpu3MBlL. 2
2. Haxoxnenne oobemMa mupaMuibl. 2

AKTyaau3upoBaTb (akTbl W METOJBI
TUITAHUMETPHH, peJleBaHTHEIE Teme,
MIPOBOJUTH QHAJIOTUH.

JlaBaTh ompeneleHHe MapajulelenuIena,

paclo3HaBaTh €ro BHABI M  H3YydYaTh
CBOJWCTBA.

JaBatb onpejejieHue MTUpaMHULbI,
pacro3HaBaTh BUJIBI MHpaMHU,
(opMynHpOBaTH CBOWCTBA pEOep, TpaHel u
BBICOTHI TIPaBHIIBHOM MTUPaMUBL.

Haxoauth miomazs MOJMHOH U OOKOBOH
MIOBEPXHOCTU MTUPAMU/IBI.

JaBaTb omnpeneeHne yceu€HHOM
NUpaMHbl, Ha3blBaTh €€  DIIEMEHTHI.
@®opMyJIHpPOBaTH TEOPEMY O IUIOIIATU

0OKOBOI MOBEPXHOCTH NpaBHIbHOM
YCEUEHHOMN UPaMUIbL.
Pemiats  3agaum  Ha  BBIYKCIICHIE,

CBsI3aHHBIE C MMpaMUJaMHU, a TAKXKE 3a1a4l
Ha IIOCTPOEHUE CEUEHUH.

JaBarb omnpejaegeHue MIPU3MBI,
pacno3HaBaTh BUJBI NPU3M, U300paxkarth
MIPU3MBI Ha YEPTEKE.

HaxoauTh 1miomans MOJIHOW HWIH OOKOBOM
MIOBEPXHOCTH MPU3MBI.

H3yuars cooTHOIICHHS Diinepa AJis yucia
pé6ep, rpaHel M BEpIIMH MHOTOTPAHHHUKA.
H3yuarp BHJIBI [IPABUIIBLHBIX
MHOTOI'PaHHUKOB, uX Ha3BaHUSI H
KOJIMYECTBO IPaHei.

HN3yuyarh CHUMMETPUIO MHOTIOI'PAaHHUKOB.
O0bsICHATH, KaKWe TOYKH HAa3bIBAIOTCS
CUMMETPUYHBIMH OTHOCHUTEJIBHO JaHHOU
TOYKH, TPSIMOM WJIM TUIOCKOCTH, YTO

Ha3bIBAIOT LEHTPOM, OCBIO WIN
IJIOCKOCTBIO CUMMETPUH ¢urypsr.
IIpuBoauTs IpHUMEPHl CHMMETPHUYHBIX

¢uryp B apxXuTeKType, TeXHUKE, NPHUPOJE.
MoaenupoBath peajbHblE CHUTYallUd Ha
SI3BIKE reOMETPHH, HCCJIe10BATh
[IOCTPOCHHBIE MOJENIU C HCHOJIb30BAHUEM
FEOMETPUUECKUX TMOHATHI, HUCHOJIb30BaTh
1101001 MHOTOIPAHHHKOB.
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AKTyanu3upoBaTh (akTel M METOMBI
IUTAHUMETPHH, pelleBaHTHEIC TeMe.
OOBACHATH, KaK U3MEPSIOTCS 00BEMBI TET,
MPOBOIS  AHAJOTHIO C  H3MEpEeHHEeM
TUTOTIA e H MHOTOYTOJIEHAKOB.
@DopMyIHMpPOBaTh  OCHOBHBIE  CBOMCTBA
00BEMOB.

H3yuaTh, BBIBOAUTH (GOPMYNBL. 00BEMA
MPSIMOYTOJIBLHOTO napasuiesienunena,
MPU3MBI U TTHPAMHU/IBL.

Boryucasite 00bEM MPU3MBI U THPAMUIBI
10 X DJIEMEHTaM.

Ipumensite  00BM I pemieHHS
CTepEeOMETPUYECKUX  3agad W JUId
HaXOXXICHUS TEOMETPUYCCKUX BEIUYMH.
MopeanpoBaTh peanbHBIC CHUTYallUd Ha
SI3BIKE TCOMETPHH, HCCJIeI0BATh
MIOCTPOCHHBIE MOJIENIU C HCIOJIb30BaHHEM
F€OMETPUUYECKUX MOHATHH.

KonTpoabnas padora Nel(

Paznen 12. Tena Bpamenusi.

14

Tema 12.1. Iwiunmp.

Coneprxanue JIeKIUU
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1. [TunueapHYecKas MOBEPXHOCTh, 00Pa3yIOIIIe NMINHIPUIECKON TOBEPXHOCTH, OCh
WJIMHAPHYECKOM noBepxHocTH. LlunuHap: ocHOBaHUS 1 OOKOBast HOBEPXHOCTb,
o0pa3yromiasl ¥ 0ch; IJI01a s OOKOBOW M NOJIHOH noBepxHocTH. PopMyiia oObema.

IIpakTuueckue 3aHATHS

1. U306paxeHue MIWIMHAPA Ha TIOCKOCTH. PasBépTka nunuuapa. CeueHus UITHHIpa
(TIOCKOCTBI0, TAPaUIEIbHON Wi MEPHIEHAMKYIIAPHON OcH HuinHapa). HaxoxneHue
o0ObeMma.

Tema 12.2. Konyc.

Conep:kaHue JEKIUH

1. Konnyeckas oBepXHOCTb, 00pa3yrole KOHHIEeCKOH IOBEPXHOCTH, OCh U
BEpIINHA KOHMYECKOH MOBepXHOCTH. KOHyC: OCHOBaHHE 1 BEpIIMHA, 00pa3yromast 1
0CB; TUIOMTA1b OOKOBOM M MOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomye u
BBICOTA; OCHOBAaHMS U OOKOBasi IOBEPXHOCTH. [1300paxkeHne KOHyca Ha TIIOCKOCTH.
Pa3Béprka koHyca. CeueHns KOHyca (TIIOCKOCTBIO, NTAapaiIeIbHON OCHOBAHUIO,
IUIOCKOCTBI0, IPOXOAAIIEH Yyepe3 BepiurHy). PopMyia oobema.

[IpakTrueckue 3aHATHS

1. BerancieHue 31eMEHTOB KOHYCa, IOCTPOSHIE CEUCHHI, HaX0XKICHHE 00beMa
KOHYcCA.

Tema 12.3. llap u cepa.

Coz[epxcaHI/Ie JICKOH

1. Cdepa u map: ueHTp, paanyc, AMaMeTp; IJIOIIAAb TOBEpXHOCTH cepbl. B3anmHoe
pacnonoxxenue chepsl ¥ IIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb
chepsl. M3o0paxenue chepsl, mapa Ha miockoctd. Ceuenus miapa. @opmyia o0bema
1iapa.

AKTyaam3upoBaTb (akTel ¥ METOJBI
TUIAHUMETPHH, pelnieBaHTHbIE TEME,
MIPOBO/IUTH aHAJIOTUH.

JlaBath ompezneineHust cepbl W mapa, HX
LEHTpa, paJuyca, JHaMeTpa.

Onpenensnts chepy Kak GUTypy BpamieHHAS
OKPY>KHOCTH.

HccnenoBarh B3auMHOE pPACHOJIOKEHUE
chepsl ® IDIOCKOCTH, IBYX  cdep,
WITIOCTPUPOBAaTh 3TO Ha dYEpTeXkKax u
PHUCYHKaX.

DopMyJIHPOBATH omnpesieieHue
KacaTeJIbHOH IIIOCKOCTH K chepe, CBOWCTBO
U MPU3HAK KacaTeJIbHOU TIIOCKOCTH.
3HAKOMUTBCH c re0JIe3NYECKUMHU
nuHUSAMHA  Ha cdepe. OOBSCHATH, 4TO
Ha3bIBAIOT LWJIMHAPOM, Ha3bIBaTh €ro
3JIEMEHTHI.

HN3yuarb, OOBSICHATBH, Kak IOJYYUTh

LVTHHID MyTéM BpAICHNS
MPSIMOYTOJIbHHKA.

BrIBOAUTH, UCHOJIB30BATE (POPMYIIBI JUIA
BBIYHCIICHUS IUTOIIAIH OoxoBOH

MMOBEPXHOCTH IWIIUHIPA.
H3yuarsb, pacnmo3HaBaThb  Pa3BepTKY
HWJIAHApA.

MN300pakaTh IWIMHAP ¥ €ro CEYEHHS
IJIOCKOCTBIO, TIPOXOSIIEH dYepe3 ero och,
mapajyielbHOW WM TEepIeHIUKYISIPHOMI
OCH.

HaxoauTh, momagd dSTHUX  CEUYECHUM.
MopeanpoBaTh peanbHBIE CHTYallUH Ha
SI3BIKE TEOMETPHH, HCCJIEI0BATh
[IOCTPOCHHBIE MOJIENI C HMCHOJIb30BAaHHUEM
T€OMETPUYECKUX TTOHSATHH.

OO0bsICHATHL, KAaKOe€ TEI0  Ha3bIBAIOT
KPYrOBBIM  KOHYCOM,  Ha3bIBaTh  €TO
3JIEMEHTHI.

HN3yuyarh, OOBSICHATH, KaKk TOJYYUTh
KOHYC MyTéM BpallleHUs TPSIMOYTOJEHOTO
TPEYroJIbHUKA.

N300paxkaTe KOHyC M €ro Ce4eHUs
IJIOCKOCTBIO, MpOXOoJsUleil uepe3 och, U
IJIOCKOCTBIO, MEPHNEHAMKYISIPHOH K OCH.
H3yuarsb, pacno3HaBaTb  Pa3BEPTKY
KOHYyca.




TIpaktryeckoe 3aHsTHE

1. BrruucieHue 31eMeHTOB cepbl U apa, IOCTPOCHHUE CEYESHUH, HaX0XKICHUE
obbeMa mrapa.
KonrtpoabHas padora Nell

BbIBOIUTH, UCNOJIB30BATh (OPMYIIBI IS

BBIYHCICHUS ILIOIIAI OOKOBOM
MTOBEPXHOCTH KOHYCA.
Haxoautn TUIOIIAIU CCUCHUH,

MPOXOASAIINX Yepe3 BEPUIMHY KOHYyca HIH
MEPIECHANKYISPHBIX €TO OCH.

OO0BsicHATBL, Kakoe TeIo Ha3bIBaeTcs
YCEYEHHBIM KOHYCOM.

H3y4aTh, 00BICHATH, KaK €ro MOIYyYUTh

nyTEM BpalleHus IPSAMOYTOJIbHOU
Tpaneuuu.

BoiBoaUTH, NPUMEHATH GOPMYTy IS
BBIYHCIICHHS IUIOILAH 6oKOBOM
MOBEPXHOCTHU YCEYEHHOT O KOHYCa.
AKTyaJu3upoBaTb (akTel W METOJBI
IUTAaHUMETPHH, pENIeBaHTHEIE TeMe,

MIPOBOAUTH aHAJIOTUH.

Pemarpb CTCPCOMETPUICCKUC 3aga4u,
CBs3aHHBIC C TCJIaMH BpalicHus,
TMOCTPOCHUEM CEUCHMI Ten BpalmeHus, ¢
KOM6I/IH3HI/ISIMI/I TCI BpalicHuA u

MHOTOI'PaHHHUKOB Ha HaXOXXICHUE
TreOMETPHUUECKUX BEJINYHH.

Hcnoan3oBaTh TIpu pereHnn
CTEPEOMETPUUIECKUX 3aj1a4

IUTAHUMETPHYeCKUEe (AKTBI W METOJBI
3a/la4l Ha BBIYMCIIEHHE U JJOKA3aTeNbCTBO.
MopenupoBaTh peajbHbIE CHTyallUd Ha
SI3BIKE TEOMETPUH, HCCIIEZIOBATh
IIOCTPOCHHBIE MOJENIU C HUCIOJIb30BaHUEM
T€OMETPUIECKUX MIOHATHIA.
AKTyanuzupoBath (GakThl ¥ METOJbI
IIJIAHUMETPUH, peeBaHTHbIE TeMe,
IIPOBOJUTH aHAJIOTUMU.

BoiBoauTh, ucCHOAB30BaTH  (OpMYIIBI
00bEMOB: TIPU3MBI, HWIMHIPA, TUPaMUIbI,
KOHyca;  yCe4EHHOM  NHpaMuIsl U
YCE4EHHOI'O KOHYCa.

Pemars  crepeoMerpudeckue  3amaud,
CBSI3aHHBIE C BBIYUCICHHEM OOBEMOB.
DopMyJIHPOBATh ONPEIEIICHUE IIAPOBOTO
CErMeHTa, I1apoBOro.
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[pumensaTshopmynsl It HaXO0XKIE
00BEMOB  IIAPOBOTO  CETMEHTA,  MIAPOH
CEKTOpa CJIos, IIApOBOr0 CeKTopa. Pern
CTePCOMETPUYCCKHE  3aJlaud, CBA3aHHBIC
00béMOM  mIAapa W IUIOHIAZBI0  Ccde
MopaenupoBaTh peaibHble CHTYallMd Ha sI3
TEOMETPHUH, UCCICA0BATh IIOCTPOCHHBIE MO
C HCIOJIb30BAHUEM T'€OMETPUYECKHUX MOHST
AKTyaIM3upoBaTh (bakTbI u MET
TUIAHUMETPHH, PEJICBAHTHBIC TeMeE, MPOBOJ
aHaJIOTUH.

Pemater  crepeomeTpuueckHe — 3aav,
CBSI3aHHBIE C COOTHOILIEHHUEM OOBLEMOB U

MOoBEepXHOCTEH MOJOOHBIX Tel B
IIPOCTPAHCTBE.

MopeaupoBaTh peanbHbIE CHUTYyallUd Ha
SI3BIKE TeOMETpHH, HCCIIeI0BATh

MOCTPOCHHBIC MOACIN C HCIIOJIB30BAHHUCM
TCOMCTPHUICCKUX TIOHSTHH.

Paznen 13. Cucremsbl ypaBHEHUH.

18

Tema 13.1. CucreMsl
YpaBHEHUIL.

ConeprkaHue JIEKIUU




1. Cucrembl IMHEHHBIX, PAIMOHAIBHBIX, HPPALIMOHAIBHBIX YPABHEHHH.

2 OnepupoBaTh NOHATHSIMHU:  CHUCTEMaA
2. CucTeMBl 1 COBOKYITHOCTH ITOKA3aTeIBHBIX, JIOTApU(PMIIECKIX YPaBHEHHUIL. 2 JUHEHHBIX ypaBHEHMH W €€ pelIeHHe.
3. CrcTeMbl U COBOKYITHOCTH TTOKA3aTEeIbHbBIX, JOrapu(MHICCKHUX HEPABECHCTB. 2 Hcnonb3oBath CUCTEMY JTUHEWHBIX
3. Mcnionp3oBanue rpapukoB GYHKIUHA VIS PEIICHHS YPaBHEHUH U CHCTEM. 2 YPAaBHEHUM I PEIICHUsS NPAKTHIECKHX
IIpakTrdeckue 3aHATHA 3a1aq.
1. Pemenne cucteM TMHEHHBIX YpaBHEHHIH. 2 | HaxoauTthb pemieHusi MpOCTEHIINX CHCTEM
2. PellieHue cucTeM MoKa3aTelbHbIX, JOrapu()MUYECKMX YpaBHEHHUIL. 2|1 COBOKYIHOCTCH PallMOHAJILHBIX
YpaBHEHHI 1 HEPABEHCTB.
3. Pewienue cucteM rokaszaTeNbHBIX, JIOTapu(YMUUECKUX HEPABCHCTB. 2 .
Hcnons3oBath rpaduku  GYHKIMHA 0I5
" = pELICHNs] yPaBHEHHUI.
4. PemeHne MPUKIIQAHBIX 33424 C TOMOIIBIO CHCTEMBI IMHEWHBIX YpaBHCHHH. 2
o MonaennpoBaTh pealbHble CHTYallMd Ha
[IprMeHeHne ypaBHEHHI, CHCTEM H HEPABEHCTB K PEUICHHUIO MaTEMAaTHICeCKUX 3304
9 . SI3bIKE aNreOphl, COCTABILITH BBIPAKEHHS,
W 3a2/1a4 U3 PA3IUIHBIX 00J1acTell HAYKU U PeaNbHON KU3HH
ypaBHEHHsI, HEPAaBEHCTBA M CHUCTEMBI IIO
YCIIOBUIO 3aa4H, HCCIIeI0BATh
MTOCTPOCHHBIE MOJENI C HCIOJIh30BaHUEM
ammapara anreOpbl
KouTtpoabHnas padora Nel2 2
Paznen 14. DnemMeHTHI KOMOMHATOPUKH, TEOPHU BEPOATHOCTEH, MATEMATHYECKOH CTATHCTHKH. 14
Tema 14.1. DneMeHTHI Copeprxanue JIeKIUU
KOMOHHATOPHKH.
1.OCHOBHbBIC MOHSTHS KOMOMHATOPUKH. KOMOHHATOPHOE MPABUIIO YMHOXKCHUS. 2 Hcnonb3oBaTh NMpaBWIIO YMHOMKEHUS UIS
[epecTanoBKy, pa3menicHus, coueTanus u pakropuai. Tpeyroapauk [Tackas. MEPEUYHCICHNST COOBITHA B  CIy4allHOM
®dopmyna OnHoma HeroToHa. OTIBITE.
IIpakTuyeckue 3aHATHS [oan30BaTbCst bopmyoit u
1. [IpocTeiimme 3a1a4y HA TOJICYET YHCIIA Pa3MEIICHUH, IEpECTaHOBOK, COYETaHUI. 2 | Tpeyronbaukom Ilackans Juist onpeaeneHus
Tema 14.2. DieMeHTH TCOpHH ConepxaHue JEKIUU qricia COYeTaHUH.
BEpOSTHOCTEIH. 2 Boigensitb Ha  mpumepax _ cnyuaiitble
1. CobpITHe, KOMOWHANNS COOBITHH, BEPOSTHOCTD COOBITHS, CIIOKEHUE M YMHOKCHHE COOBITHSI B ONMCAHHOM CIly4ailHOM OIIBITE.
BEPOATHOCTEH. @opMyJIHpPOBATh YCIOBUSI POBEICHUS
IIpakTuyeckue 3aHATHS CIy9anHoro OIbITa.
1. YcroBHas BEpOSATHOCTE. Y MHOXKEHHUE BEpOSATHOCTEH. JlepeBo cirydaifHOTo 2 | HaxoauTs BEpOATHOCTH cobbiTHit B OMbITaX
skcriepuMenTa. Dopmyra moaHOH BeposTHOCTH. HezaBucrMbIe COOBITHSL. i/l PaBHOBOSMOKHBIMH HCXOAaMH.
" 0/1eJIMPOBATh OITBITHI c
2. Onepanmu Hajl COOBITUSIMU: TIepecedeHne, 00beTMHEHNE COOBITUH, 2 ACTHp
. PaBHOBO3MOXKHBIMH 3JIEeMEHTapHBIMH.
MIPOTHBOMOIOXKHBIE cOObITHSA. [{narpammel Ditrepa. @opmyiia CI0KEHHUS .
o UCXOJaMHU B XOJl¢ IPAKTHYECKOH PabOTHI.
BEPOSITHOCTEH u i
CIOJIB30BATh JHarpaMMmbl Diiepa u
Tema 14.3. DneMeHTHI ConeprkaHue JeKuuu marp ep
. CIIOBECHOE  OINKMCAaHWE  COOBITHMH  aJs
MaTEMaTUYECKON CTATUCTUKH. 1. IlpencraBneHue TaHHBIX ¢ TIOMOIIBIO TabauL 1 auarpamm. Cpeanee 2
(OpMyYITMPOBKH u N300paxeHus
apugmeTHyecKkoe, Menana, HanboJbIlee 1 HaMMEHbIIee 3HAUeHHUs, pa3Max, o
0o0BeIMHEHNS M IIEPecedeHus] COOBITHIA.
JUICIIEPCHS], CTAHAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.
= Pematp 3371aun ¢ HCHOJB30BaHUEM
PAKTHHCCKHC SAHATHSA (OpMyJIBI CII0KEHHS BEPOSTHOCTEH.
1. Tucniepcus 1 cTaHIAPTHOE OTKIOHEHHUE. J(ucnepciy reoMeTpUIecKoro U 2 | Pemars

OMHOMMAIHHOTO paclpeieIeHuUsI.

3aga4uu Ha HaXO0XJICHUC
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BEPOSITHOCTEH COOBITMH, B TOM 4HCIIE
YCIIOBHBIX C TIOMOUIbIO JiEpeBa ClIy4ailHOro
OIIBITA.

OnpegensiTb HE3aBUCUMOCTh COOBITUH IO
(dopMyse M IO OpraHu3alMu CIy4aiHOTO
ombita. M3Bnekars uHpOpMaIHio 13 Tabiug
W JUarpaMM, HCIOJB30BaTh TaOIHIBI |
JUarpaMMsl JUIs MIPEICTABICHHS
CTaTUCTHYECKUX  JaHHbIX.  Haxoauts
ONHKCATEIbHBIE XapaKTEPUCTUKH JAHHBIX.
BbiaBUraTh, KPMTHKOBATh THIIOTE3Bl O
XapakTepe ClydalHOMl M3MEHYMBOCTH H
omnpezensonux e€ Gakropax.

BbugensaTe Ha npuMepax — CilydaiHbIE
COOBITUS B OIHCAaHHOM Cﬂy‘laf/lIHOM OIIBITC.
@DopMyIUPOBATH YCIOBHS IPOBEACHUS

CIIy4aliHOTO OIbITA. Haxonute
BEPOATHOCTH COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMU HCXOJaMHU.
MopnenupoBarts OTTBITHI c
PaBHOBO3MOXHBIMU AIIEMECHTAPHBIMH.
HCXOIaMHU B XOJ€ NPaKTUIECKOH padOTHI.
OcBanBarsp TTOHSTHS: ICTICPCHS,

CTaHAapTHOC OTKJIOHCHHEC CJ'Iy‘IafIHOfI
BCJIMYUHBI.

HaxoauTthb 1ucniepcuio 1o pacripeaeneHuo.
Haxomuth 10 wu3BeCTHBIM (hopmyam
JTUCTIEPCHIO F€OMETPUUECKOTO u
OMHOMMAIBHOTO paclpeieNeHusl.
3HAKOMHUTBLCSI C BBIOOPOYHBIM METOJOM
WCCIIEIOBAaHUSI  COBOKYIHOCTH  JIaHHBIX.
H3yuaTs B X0J€ MpaKTUYECKOW PabOTHI C
HCTIOJIE30BAHUEM  AJIEKTPOHHBIX  TaOJIHII
MIpUMEHEHUE BBEIOOPOYHOTO MeTozaa
HCCIICTOBAHHH.




4 YCJIOBUA PEAJINZAIIMU YYEBHOI'O IPEIJMETA MATEMATHUKA

4.1 TpedoBanusi K MAaTepHATbHO-TEXHUYECKOMY 00ecedeHH 0
Peanusamnus yueOHoro mpeamera Matemartnka TpeOyeT Hanuuus ydeOHOro kaOuHeTa
Marematuku.

OO6opyoBanue yueOHOro kabuHera: pabodyee MeCTO IpernogaBares (CTol, CTy); padodre MecTa
oOyy4aromuxcs (CTOJIBL, CTYJIbs1); KOMIUIEKT Tabmuil: "AnreOpa u Havasna aHanu3a. [IponsBoaHas u
nepBooOpasHas"; « DyHKIUM U TpaguKm»; «DOpMyITbl COKPALICHHOTO YMHOXCHUS,
«Crepeomerpusi», «MeToa KOOpAMHAT B MPOCTPAHCTBE; «OCHOBHBIE TPUTOHOMETPHUYECKHE
TOKZECTBa M (HOPMYJIb»; MAKEThl MHOTOI'PAHHUKOB M TEJl BPAIICHUsT U3 METaJllla U KapTOHA,
Ha0Op YEPTEKHBIN JIJIs1 KIIACCHOM JTOCKH.

Texuudeckue cpencta 00yuenus: Mynerumeaua-poexrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIH Lumien Eco Picture Mftte White; nmepcoHaabHBII KOMIIBIOTED C
ycranoBieHHbIM 10, nonkiroueHHsi k cetu Mutepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHOH W
AOIOJIHUTEIBHON y4eOHO# JuTepaTypbl, He0OOXOAUMOM JJIsi OCBOCHHUS Y4eOHOI0 mpeaMera
MarteMaTuka.

a) Hopmamueno-npasogvie akmul:

[Tpuka3z MunobOpHayku Poccun ot 17.05.2012r. Ne 413 «OG0 yTBepxkaeHuu deaepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHET0 001Iero oopa3oBanus (B pe/l.
npukazoB MunoOpHayku Poccun ot 27.12.2023 Nel1028);

IMpukaz Ne371 MunoOpuayku Poccun ot 18.05.2023r. «O0 yTBepxkaeHUU (enepaibHON
00pa3oBaTeIbHON MPOTPaMMBbl CPEIHETO MPOGECCHOHATEHOTO 00Pa30BAHUS.

[Ipuka3 Munnpocsemenus: Poccun ot 04.10.2023 N 738 "OO0 yrBepxueHun (peaepaqbHOro MmepedHs
AJIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB, JOMYIIEHHBIX K HCTIOIB30BAHHIO NIPU PEaTH3aIii UMEIOIINX
TOCYJJApCTBEHHYIO aKKpEIUTALMI0 00pa3oBaTeNIbHBIX MPOTPaMM HAaYalbHOTO OOIIEro, OCHOBHOTO
o011ero, cpegHero ooiero oopazoBaHus’"

[Ipuka3 Munnpocsemenus Poccun ot 21.09.2022 N 858 "O0 yTBepxneHNH (eaepaIbHOro nepedHs
yueOHUKOB, JOMYIICHHBIX K UCIIOJIL30BAHUIO TIPH peaH3aliid HMEIOIINX TOCYJapCTBEHHYIO
aKKpeIUTAILUI0 00pa3oBaTeNbHBIX POTPaMM HaYaIbHOTO 0OIIEro, OCHOBHOT'O OOIIET0, CPEIHETO
o01ero o6pa3oBaHus OpraHU3aLMAMH, OCYILECTBISIOIINMEI 00pa30BaTEIbHYIO IESTEIbHOCTD U
YCTaHOBJICHHSI PEIETHHOTO CPOKA MCTIOIB30BAHUS UCKIIFOUCHHBIX YI€OHUKOB"

0) Ocnoenan numepamypa:

1. MaremaTuka: anredpa ¥ Hadyajga MaTeMaTHYECKOT0 aHau3a, reomeTpus. Anredpa u
Hayajia MmatemMatuyeckoro ananu3sa: 10-11 kmacesl: 6a30BbIi U yriyOaEHHBIA YPOBHH : YUEOHUK /
1. A. Anumos, FO. M. Konsrun, M. B. Tkauésa [u np.]. — 12-e uza. — Mocksa :
[Tpoceemenwue, 2024. — 464 ¢. — ISBN 978-5-09-112136-0. — TekcT : 21eKTpOHHBIH //
DneKTpoHHBIN pecypc nudpoBoit obpazosarenbHoit cpeasl CITO PROFo6pa3oBanue : [calfT]. —
URL: https://profspo.ru/books/149004

2. MaremaTrka: anredpa ¥ Hayajga MaTeMaTHYeCKOTo aHaiu3a, reomerpus. ['eomerpus:
10-11 xmaccer: 6a30BbIi 1 yriry0n€nnbIi ypoBrn : yueOHUK / JI. C. AtanacsH, B. @. Byryzos, C.
b. Kagomues [u ap.]. — 12-e u3a. — Mocksa : [Ipocemenue, 2024. — 288 ¢. — ISBN 978-5-
09-116447-3. — TekcT : 3NEeKTPOHHBIN // DAECKTPOHHBIN pecypc IUGPOBOI 0Opa3zoBaTEIHLHOM
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cpenbt CITO PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/149002

4.3. Ilepeyenb mnporpaMMHOro oodecredyeHusi, MNPoPecCHOHAIBHBIX 0a3 JaHHBIX,
HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM PeCypCcOB MH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOM
ceTu «UHTEPHET», HEOOXOAMMBIX /IJIsl OCBOECHUSI Y4eOHOro npeamMera Maremaruka

JInuensunonnoe mporpammuoe obecrieuenne: Microsoft Office Word 2013/2007 Microsoft Office Excel
2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcesbl:
1.Ilepeuens UG POBHIX (3IEKTPOHHBIX) OMOTHOTEK:

-bubnuorexa OP PROFob6pasosanue https://profspo.ru/
-DekTpoHHO-00pa3oBarenbHas cucrema FOpaiit https://urait.ru/

- DnextponHas 6ubarorexa BI'TY https://bibl.cchgeu.ru/catalog/

- HOB — HaumonaneHas 3iektponHas oubaroreka https://rusneb.ru/

2 KoncynerantlLnroc https://www.consultant.ru/

3.0durmanshsiii caiir OO0 «Mudoypox» https://infourok.ru/

4. Caiit OTkpbITHIH KOJUTeK. MaTemaTuka http://www.mathematics.ru

5. http://www.iprbookshop.ru/ DnekrporHo-0ubOIMOTEUHAs cCHCTeMa. (MaTeMaTHKa B IIOMOIITb

CTYICHTY U IIKOJBHUKY — TecThl ONline)

4.4. Ocol0eHHOCTH peanu3anuu y4eOHOro mpeaMera MaremaTuka JJsi 00yYAKIIUXCH M3 4YHMCJIA
WHBAJH/I0B U JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Ipu oOydeHuM Uil ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbS, MPETyCMaTPUBACTCS
WH/MBUYAJIbHBIA rpaduK o0yyeHuUs.

WNHBanupl 1 nmuia ¢ orpaHUYeHHBIMA BO3MOYKHOCTSAMH 37I0POBbSI 00ECTICUCHBI TT€YaTHBIMHU
1 DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu B opMax, aJanTHPOBAHHBIX K OTPaHUYCHUSIM
WX 3]I0POBbBS.

Jnst ocyuiecTBiIeHUsT MPOLENYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOUYHOU
aTTecTaluu OOyJaroIIMXcsi, CO3/Mat0TCs (OHABI OIIEHOYHBIX CPEJACTB, aJallTUPOBAHHBIC ISt
WHBAJIUJIOB U JUI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl M IO3BOJISIOIINE OLEHUTH
JTOCTI)KEHHE WMH 3allJJaHUPOBAHHBIX B OCHOBHOW 0Opa30BaTeNbHOM IMporpamMme pe3yabTaToB
oOyueHusi ¥ ypoBEHb CPOPMUPOBAHHOCTH BCEX KOMIETEHIIMI, 3asBIEHHBIX B 00pa30BaTEIbHOM
porpaMme.
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https://profspo.ru/
https://urait.ru/
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5. KOHTPOJIb ¥ OLIEHKA JOCTHUXXEHHWM PE3YJIbTATOB OCBOEHMSI
YYEBHOI'O HPEIMETA MATEMATHUKA

Onenka pe3ysnbTaToB

PesyipraThl 00yyeHUSs
Y v (popmbl 1 MeTOBI)

JIMYHOCTHBIE PE3VYJIbTATAHI:
1) rpaxk1aHCKOTO BOCIIUTAHUS: C(HOPMHUPOBAHHOCTH

IpaXIaHCKOW MO3UIIMU 00YYaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIEeCTBa, OCO3HAHHE
CBOMX KOHCTUTYITMOHHBIX IIPaB M 0053aHHOCTEH, YBAXKCHHE
3aKOHA Y MPABOIOPSAKA; TPUHATUE TPAAULIMOHHBIX
HAI[MOHAJIBHBIX, 00IIEYeNTOBEUECKUX T'YMAaHUCTUUECKUX U
JIEMOKPATUYECKUX

LEHHOCTEHN; TOTOBHOCTh IIPOTUBOCTOSTH UACOJIOTUN
AKCTpEMH3Ma, HAIIHOHATN3MA, KCEHOPOOHH,
JTUCKPUMHHAIIIH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHOCTh B HHTEpECaX
Ipa)KAaHCKOTO OOIIECTBa, Y4aCTBOBATH B CAMOYIPABICHUU
B 00111€00pa30BaTeIbHON OpraHU3aui U IETCKO-
FOHOLIECKUX OpraHu3alusaX; yMEHHE B3aUMOJECHCTBOBATD C
COIIMAIbHBIMM UHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKUIUSIME ¥ HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM €SI TETbHOCTH;

2) naTpUOTHYECKOI0 BOCIIMTAHUSA: OCO3HAHNE
c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXKIaHCKON
WJICHTUYHOCTH, MTAaTPUOTH3MA, YBAKEHUS K CBOEMY HApOAY,
YyBCTBa OTBETCTBEHHOCTH niepen Poaunoil, ropaocTtu 3a
CBOM KpaM, CBOXO PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLILIIOE
Y HACTOsIIllee MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACIEIHNIO,

MaMATHUKAM, TPAJIUIHASIM Hapoa0B Poccun, TOCTIKEHHUSIM
Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTHUAX U TPYIE;
uzeiHast yOe:KeHHOCTh, TOTOBHOCTb K CIIY’KEHUIO U 3alUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYB0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JYXOBHBIX LICHHOCTEH POCCUMCKOTO HApOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO
MOBE/ICHHUS; CIIOCOOHOCTh OLIEHUBATh CUTYAIUIO U
MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOIO OYIyLIEro;
OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISM U (WIIH)
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OCO3HAHHOTO MPUHSTHUS IEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoaoB Poccuuy;

4) 5CTETUYECKOTr0 BOCIIUTAHMS: ICTETHUYECKOE OTHOIIICHHE K
MUpY, BKII0Yast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX OTHOILICHUI;
CIIOCOOHOCTh BOCIIPpUHUMATh Pa3IMYHbIE BUJIbI HCKYCCTBA,
TpaJWLIUU ¥ TBOPUYECTBO CBOETO U APYTUX HAPOJIOB,
OIYIIATh YMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXAeHHOCTh B 3HAYMMOCTH JIJIsl IMYHOCTH U 00IIeCTBa
OTEUYECTBEHHOT'O0 U MUPOBOT'O UCKYCCTBA,

THUYECKHX KYJIbTYPHBIX TPAJAULIUI U HAPOHOTO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPA’KEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIATH KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) dbuzmdeckoro BocnuTaHus: choOpMUPOBAHHOCTD
3JI0pPOBOTO U OE30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 3/I0POBbIO; IOTPEOHOCTH B
(bU3MYECKOM COBEPILICHCTBOBAHUH, 3aHITHUSIX CIOPTHUBHO-
037I0POBHUTEIHLHON JEATENbHOCThIO; aKTUBHOE HETIPHUSITHE
BPE/IHBIX MTPUBBIYCK U UHBIX (OPM MPUIHHECHHUS BpeIa
duznueckomy u
NICUXUYECKOMY 3/I0POBBIO;

6) TpyA0BOTO BOCIIMUTAHUS: TOTOBHOCTb K TPYAY, OCO3HAHUE
LIEHHOCTHU MacTepCTBa, TPYJI0Ir00He; TOTOBHOCTD K
AKTUBHOM JI€ATEIIbHOCTH TEXHOJIOIMYECKON U COLMATbHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh MHULIUUPOBATb,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TAKyIO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodeccuoHanbHON e TeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAaHHBII BbIOOp OyayIiel mpodeccun U peanr3oBbIBATH
CcOOCTBEHHBIE KU3HEHHBIE IIJIaHbl; TOTOBHOCTh U
CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA
NPOTSDKEHUH BCEH JKU3HU;

7) 3KOJIOrMYECKOTr0 BOCIIUTAHUS: C(HOPMUPOBAHHOCTD
HKOJIOTUYECKOM KYJIbTYphl, TOHUMAaHUE BIUSHUSL
COLIMAJIbHO-3KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE
MPUPOIHOM U COLIMATILHOM CpeJibl, OCO3HAHKE INI00aTbHOTO
XapakTepa 3KOJOTHYECKUX Mpo0ieM; IIIaHUPOBaHKE U
OCYILIECTBJIEHUE JICUCTBUI B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HAHMA IIeneH
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA; aKTUBHOE HETIPUSTHE
JIEHCTBUM, IPUHOCAIINX BpEJ OKPYXKAIOLIEH CPELe; YMEHUE
MPOTHO3UPOBATh HEOIATONPHATHBIE HKOJIOTHIECKUE
HOCJEACTBHS TPEIIPUHUMAEMBIX 1EHCTBHIH,
MPEeOTBpalIaTh UX; PACUIMPEHUE OIbITa JESTEIbHOCTH
9KOJIOTHYECKOHN HalpaBIeHHOCTH;

8) 1IeHHOCTH HAyYHOTO MTO3HAHUS: CHOPMHPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY




YPOBHIO pa3BUTHs HayKH U OOILECTBEHHOHN MPaKTHUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTYyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
COBEPIICHCTBOBAHUE S3bIKOBOW U YUTATEIIBCKOM KYJIBTYPbI
KaK CPEJICTBA B3aUMOJAEHCTBHS MEXKIY JIFOABMU U IIO3HAHUS
MHpa; OCO3HAHUE LIEHHOCTU HAYYHOU J1EeATEIbHOCTH,
TOTOBHOCTH OCYHIECTBIIATH IPOEKTHYIO U

M CCIIEI0BATEIILCKYIO AEATEIbHOCTh HHAMBUAYAIBHO U B
rpymIe.

METAIIPEJAMETHBIE PE3YJIbTATDI

B pesynprate OCBOGHHWSI MpOrpamMMbl MO MaTeMaTHKe Ha
YpOBHE OCHOBHOTO 0OIIETro 00pa3oBaHMs y 00YYaromierocs

OynyT copMUpOBaHbI MeETanpeaMETHbIE Pe3yIbTaThl,
XapaKTepU3yIOIIHECs OBJIQJICHHEM YHUBEPCAITbHBIMH
MI03HABATEJIbHBIMU JICHCTBUSIMH, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMHU
PEryiIsiTUBHBIMU JIEHCTBUSIMH. Ilo3HaBarenbHbIE

YHHUBEpCaIbHbIEC yUEOHbIE IEHCTBUS.

I[MPEAMETHBIE PE3YJIbTATBI

1) BnageHue MeToaM1 10Ka3aTeabCTB, AITOPUTMAMU
pemeHust 3amad; yMeHHe (OpPMYIHPOBATH ONPEHCICHHS,
AKCUOMBI M TEOpPEeMBbI, TNPUMEHATh WX, MPOBOJIUTH
JIOKa3aTeIbHbIE DPACCYXKACHUS B XOJE pELICHUs 3a71ay;
yYMEHHUE ONepUpOBaTh MOHATUSMH: ONpE/eIeHue, aKCHoMa,
TeopeMa, CIIeACTBUE, CBOMCTBO, MPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; YMEHHE (POPMYJIHPOBATH
o0paTHOE W MPOTUBONOJIOKHOE YTBEPXKAECHUE, MPUBOIAUTH
OpUMEpbl W KOHTPIPUMEpPHI,  HCIONB30BaTh  METOJ
MaTeMaTUYeCKON WHIYKIMH; MPOBOAUTH JOKa3aTelbHbIE
paccyXAeHHs IPU PELIeHNH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
NPaBUIBHOCTh PACCYKACHU;

2) yMeHHe ONepupoBaTh NOHATHSAMM: CTETIEHb YNCIIA,
CTETIEHb C LENbIM I[IOKa3aTelleM, KOPEHb HaTypalbHOM
CTETIEHH, CTETEHb C PAllMOHAIBHBIM I10KA3aTeNIEM, CTETIEHb C
JeNCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM, JIorapupm
YHciia, YMEHHE BBINOJHATh BBIYMACICHUE 3HAYCHHHA U

npeoOpa3oBaHMsl  BBIPAKEHHHM  CO  CTENEHSIMH |

norapupmamu, TpeoOpa3oBaHus JAPOOHO-PAMOHATHHBIX
BBIpaXEHHI; ) yMeHUEe CBOOOIHO ONEPUPOBATH MOHITUSIMHU:

norapn(bM qucia, CMHYC, KOCUHYC U TAHI'CHC ITPOU3BOJIBHOT'O

4HCIIa;

3) yMeHue onepupoBaTh NOHATUSAMU: PALlMOHAIbHBIE,
UPpALMOHAJIBHEIE, [IOKa3aTeNIbHBIE, CTECIICHHBIE,
jgorapumuyueckre, TPUTOHOMETPUUYECKHUE YpaBHEHHSI U

HEPaBEHCTBA, MX CHCTEMBI;
4) yMeHHEe ONepHpOBaTh MOHATHAMU: (YHKIIHS,
HernpepbiBHAsT (QYHKIMSA, TPOW3BOJHASA, IEepBOOOpaszHas,

OHPGI[GJIGHHBIP'I HUHTCrpajl; YMCHUC HAXOJUTH NPOU3BOJHBIC

Habmonenue u OIICHKA
pe3yJIbTaTOB paboTsl Ha
MPaKTUYECKHUX 3aHATHUSAX;
IIpOBEpKa pe3ysbTaToB
CaMOCTOSITEJIbHOU paboThI;
OLIEHKAa YPOBHS 3HAHUI
CTYyJICHTOB Ha KOHTPOJBHO-
YUYETHOM 3aHATHUH,
KOHTpOJbHasE ~ paboTa MO
pazneny
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JJIeMEHTapHbIX  (QYHKIUHM,  HMCIONb3ysd  CIPaBOYHBIE
MaTepuaibl; UCCIEA0BATh B MPOCTEHIINX CaydasX (yHKIIUH
HAa MOHOTOHHOCTH, HAXOJWTh HAWUOOJBIINE ¥ HAUMEHBIIIHEC
3HaYeHUs (YHKIMA; CTPOUTh TpadUKd MHOTOYJICHOB C
UCTIOJIb30BAaHUEM ammapara MaTeMaTHYeCKOTo aHajH3a;
NPUMEHSTh TPOW3BOJHYIO TMIPH pEHICHWH 3a7ad  Ha
JBUKEHHE; pelaTh MPaKTUKO-OPUECHTHUPOBAHHbBIC 3a/1a4 Ha
HauOoOJbIIMEe ¥ HAMMEHbIIUE 3HAUYCHUS, HAa HAXOXKICHHE
MyTH, CKOPOCTU M YCKOPEHHUS; YyMEHHE HCIIOIb30BaTh
cBoMcTBa M Trpaduku GYHKIMA IS PEIICHUsS YpaBHEHUH,
HEpaBEHCTB M 3aJady C IapameTrpamu; H300paxkaTb Ha
KOOPJMHATHOM INIOCKOCTU MHOKECTBA PEILICHUN YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

5) yMeHHe OnepHpoBaTh MOHATHAMH: PallMOHAIBHAS
dbyHKMsA, Moka3aTenbHas (YHKIUS, CTeNeHHas (QyHKUUs,
norapudmuueckas byHKIHS, TPUTOHOMETPHUUECKUE
byHKIIMKM, 00paTHbIe (YHKIMH, YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKIUIH, HWCHONB30BaTh Tpaduku MpU
M3YYEHUHU MPOIIECCOB U 3aBUCUMOCTEH, MPHU PELICHUU 3a]1a4
U3 JIpYTUX y4eOHBIX MIPEIMETOB U 3a]1a4 U3 PEaTbHOH KU3HH;
BBIpaXaTh POpPMyJIaMH 3aBUCUMOCTH MEXTY BEIIMUYNHAMU;

6) yMEHHE pelIaTh TeKCTOBBIE 33/1a4u PAa3HBIX THUIIOB
(B TOM 4YHCIIe Ha MPOICHTHI, JOJIU W YaCTH, HA JBUKCHHE,
paboTy, CTOMMOCTh TOBAapOB W YCIYT, HAJOTH, 33/a4dl U3
o0JyacTu ynpaBlieHUs] TUYHBIMH U CEMEHMHBIMU (DMHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YpPaBHEHHs, HEPaBEHCTBA M HUX
CHCTEMBI M0 YCIOBHIO 33J]aud, HMCCIEI0BATH IMOJYYEHHOE
pelIeHne U OLeHNBATh MPaB/ON0I00HOCTh Pe3yJIbTaTOB;

7) yMeHHWE OIepHpOBaTh NOHATHSAMH: CpeaHee
apudmeTrnyeckoe, MeauaHa, HauOOJbLIE M HaWMEHbLIEe
3HAYeHHs, pa3Max, AHUCIEPCHsl, CTAHJAPTHOE OTKIOHEHHE
YHCIOBOr0 Habopa; yMEeHHE M3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMallMio,  TMpEACTaBICHHYHO B  Tabmuuax, Ha
quarpammax, rpaukax, OTpakarollyro CBOWCTBA pealbHBIX
MPOIIECCOB M  SBIICHUH; MPEICTaBISTh HHPOPMAIHMIO C
MOMOIIBI0  TaONMWIl ®  JAWarpam, UCCIIEIOBATh
CTaTUCTHYECKUE [aHHBIE, B TOM YHCJIE€ C TPUMEHEHHUEM
rpadM4ecKUX METOJIOB U DJICKTPOHHBIX CPECTB;

8) yMeHue omepupoBaTh TOHATHUAMH: CIydalHBIN
ONBIT W CIIy4allHOE COOBITHE, BEPOSTHOCTH CIIY4aifHOTO
COOBITHS, yYMEHHE BBIYUCTISTH BEPOSITHOCTh c
UCIIONIb30BaHWEM  TpaUUecKuX METOOB;, MPUMEHSIThH
bopMynbl  CIOKEHUST W YMHOXKEHHUS  BEpOATHOCTEH,
KOMOHMHATOpHBIE (PaKThl U GOPMYIBI MIPH PEIICHUH 33]aY;
OLICHUBATh BEPOSTHOCTHU PEAIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYMHAMHU; YMEHHE HPUBOJUTH IPHUMEPHI
NPOSIBJICHUS] 3aKOHa OOJBIIMX YHCEN B TMPUPOJHBIX H
OOIIECTBEHHBIX SBJICHUSX;




9) ymeHHe OnepHpoBaTh MOHATHAMH: TOYKA, IPSIMasi,
IUIOCKOCTB, IPOCTPAHCTBO, JBYIpaHHBII yrod,
CKpEIMBAIOIINECS HIpsIMBIE, apajlyieIbHOCTb u
NEPIEHIUKYJIPHOCTD MPSAMBIX U IUIOCKOCTEH, YTOJI MEXKIY
IPSIMBIMH, YTOJI MEKIY IIPSIMON U IJIOCKOCTBIO, YIOJl MEKIY
IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKM JI0 IIJIOCKOCTH,
paccTosHUE  MEXIY HpPSAMBIMHM, DPACCTOSHUE  MEXKAY
IUIOCKOCTSIMH; YMEHME HCIOJb30BATh IPU PELICHUU 33134
u3ydeHHble (AKTbl W TEOpeMbl IUIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

10) YMEHHE OIIEpUPOBATh HOHSTUSMU:
MHOT'OT'paHHHK, CEY€HUE MHOTOTPaHHUKA, KYO,
napajjieNienunen, —Opu3Ma, —nupamuaa,  Qurypa  H
MOBEPXHOCTh BpallleHHs], IWIMHIpP, KOHYC, Imap, cdepa,
ceueHUss (QUIypbl BpallleHHs, IUIOCKOCTh, Kacarolascs
chepbl, LWIMHApPA, KOHYyCa, IUIOMIAJb IIOBEPXHOCTHU
OUpaMU/Ibl, IPU3MBbI, KOHYCa, LWIMHIpA, IJI0MAas chephl,
o0beM  Ky0a,  HOpAMOYIOJIBHOTO  HapajJiesienunena,
OUpaMUbl, MPU3MBI, LUIMHIpPA, KOHYcCa, LIapa; yMEHHUE
n300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAILCHHS, HX
CeUeHHsI OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB H
AJIEKTPOHHBIX CPE/ICTB; YMEHHE PACIIO3HABATH CUMMETPHUIO B
IPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPaBUJIbHBIC
MHOTOTPAaHHMKHM;  yYMEHHE  CBOOOJHO  ONEpUPOBAThH
NOHATUSAMM:  JBIDKEHHME,  MapajulebHbI  MepeHoc,
CUMMETPUs Ha IUIOCKOCTM W B IPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHre MOAOOHS, TOMO0OHBIE (QUTYpPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI00HBIE (PUTYpBI, B TOM YHUCIIE B
IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMEHHUE HCIIOIb30BaTh
F€OMETPUUECKHE OTHOILIEHHUS, HaXOAUTh TE€OMETPUUYECKHE
BEJIMYMHBI (JUIMHA, yToJl, IUIOMIaJb, O0BEM) MPHU PEUICHUH
3aJa4 U3 APYrux y4eOHbIX IPEAMETOB U U3 peallbHON JKU3HU;

11) ymeHue onepupoBaTh MOHATUSIMH: TBH)KEHUE B
IPOCTPaHCTBE, MOJ00HBIE (UTYpPHI B  TNPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHHWE IUIOIIAJEH IOBEPXHOCTEH H
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

12) yMmeHHe BBIYHCISATh T€OMETPUICCKHE BEITMUNHBI
(nmuHa, yroi, IUIOMAAh, O0BEM, TUIOMIAAh TTOBEPXHOCTH),
UCIOJIB3YS U3yUEHHbIE (POPMYIIBI U METOIBL;

13) yMEHUe OIepUpPOBATh MOHATUSIMU:
OpSAMOYTOJIbHAs CHCTEMa KOOPAWHAT, KOOPJIUHATHI TOYKH,
BEKTOP, KOOPJIMHATBl BEKTOpA, CKAISIPHOE IPOU3BEIECHUE,
yroJl MEXIy BEKTOpPaMH, CyMMa BEKTOPOB, NPOU3BEICHUE
BEKTOpa Ha YHWCIIO; HAXOJUTh C IOMOUIbIO H3Y4YEHHBIX
(GopMyn KOOPAMHATBI CEpPEOUHBl OTPE3Ka, PACCTOSHHE
MEXy ABYMS TOUKAMU;

14) ymeHue BBIOMpATh MOIXOSANINNA HM3yYECHHBIN
METOA AJIs pellIeHUs 3a/]a4H, paclio3HaBaTh MaTEMaTHUECKUE
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GakThl M MaTeMaTU4YEeCKME MOJEIU B MPHUPOJIHBIX H
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJAUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUH POCCHUHCKOH U
MHUPOBOM MaTeMaTU4eCKON HAyKH;

15) ymeHue onepupoBaTh MOHATUSMU: MHOXECTBO,
IIOZAMHOKECTBO, OIEPAllMM HaJ MHOXECTBAMHU; YMEHHE
MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar it
ONMCAHUS PEAIBHBIX IIPOLECCOB U SIBICHUHU IPU PELICHUU
3ajiay, B TOM YMCJIE U3 JPYTUX y4EOHBIX IPEAMETOB;

16) ymeHue onepupoBaTh MOHATHUSIMHU:
HaTypaJIbHOE YHUCIIO, 1IEJI0€ YUCIIO, OCTATOK 10 MOAYJIIO,
paloHaIbHOE YHCII0, UPPALIMOHATILHOE YHCII0, MHOXKECTBA
HATypaJbHBIX, LEBIX, PALIMOHAIbHBIX, IEHCTBUTEIbHBIX
Yrcell; yMEHUE UCTIOIb30BaTh MPU3HAKH JIETUMOCTH,
HaMMEHBIINK OOIINI IeHUTENb U HAaUMEHbIIee oo1ee
KpaTHOe, alropuT™ EBkina npu pemieHun 3aaay;
3HAKOMCTBO C Pa3JIU4YHbIMU MO3ULIMOHHBIMU CUCTEMAMU
CUMCIICHUS;

17) ymeHnue onepupoBaTrh MOHATUSAMU: TOXKIECTBO,

TOKAECTBEHHOE NIPeo0pa3oBaHKe, yPABHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHHUI, HEPABEHCTB U CUCTEM, PALIUOHAJIBHEBIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PAa3JIMYHBIX IPUEMOB;
pemaTh ypaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM;
IIPUMEHSATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peLICHUs MaTEMaTUYECKUX 3aJ1a4 U 3a7a4 U3 Pa3IMYHbIX
o0acTeil HayKH U pealbHOM KHU3HH;

18) ymeHue cBOOOAHO ONEpUPOBATh MOHATUAMHU:
HIOCJIEI0BATEIBHOCTD, apu(METHIECKast IPOTPECCHS,
reoMeTpudecKast Mporpeccust, 60eCKOHEYHO
yOBIBaroIIasi TeOMETpUYecKast IPOrpeccus; yMeHUe
3a/1aBaTh MOCIIEA0BATEIBHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX (OPMYIL.




Pazpaborunkn :

CIIK BI'TY npenonasarens 11. K. K. JZ/ O. A. PsizanoBa
CIIK BI'TY npenopasarens WW/ 97/// H. A. XXypasnesa
CIIK BI'TY npenonasarens B. k. K. V%/ﬁl/)/ H. B. Tpumuna

PykoBoauTenn o6pazoBareibHOli NporpaMmsi
ITpenonasaress B. K. K.
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padoueii nporpaMMbl y4eOHOro npeamera MaremaTuka

JIMCT AKTYAJIM3ALIMN

/1

HaumenoBanue
snementa  OIl,
pasnena, myHKTa

[TyHKT B ipeapIayen
penakiummn

IIyHKT C BHECEHHBIMU
WU3MEHEHUSAMU

PexBu3uthl
3acelaHus,
YTBEPIUBIIIETO
BHCCCHHE
H3MEHCHUH




