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1 MACHOPT PABOYEW ITIPOIr'PAMMBbBI YUYEBHOI'O ITPEJIMETA
MATEMATUKA

1.1 O061acTh NpUMEHEeHHUs POTrPaMMbI

Peanuzanus cpeanero obmero o6pazosanust B mpenenax OIl CIIO mo mporpamme
MOATOTOBKH CIEIUAIUCTOB cpeaHero 3BeHa mno cnenuaibHocTH 09.02.01 KommbrorepHbie
cuctembl U koMmiiekcel B coorBerctBuM ¢ PI'OC CIIO no cnemmansHocTH 09.02.01
Kommbrorepubie cucteMbl W KOMIUIEKCHI ¢ ydeTtoM TpeboBanuit ®PI'OC cpemnero oOriero
o0pa3oBaHMsl, YTBEpXkKAEHHOrO npukazoM MuHoOpHayku Poccum ot 17.05.2012 . Ne 413, ¢
W3MEHEHUsIMH, BHECEHHBIMU IpUKa3oM MunucrepcrBa npocsenieHus Poccuniickonn denepanumn
or 12 aBrycra 2022 1. Ne732 u ot 27 nexadbps 2023 . Ne1028, u enepanbHoii 00pa3oBareabHOM
MpOrpaMMbl  CpelHero oomero o0pa3oBaHMs, YTBEPXKACHHON mpukazoM MuUHUCTEpCTBA
npocselenus Poccuiickoit @enepanyu ot 18 mas 2023 . Ne 371.

1.2 OO0mas xapakTepucTuka yueOHoro npeamera Maremaruka

MaremaTuka CIIy>KUT ONOPHBIM MPEIMETOM ISl U3YUYEHUSI CMEXKHBIX JUCLMIUIMH, a B
YKU3HU TOCJIE MIKOJIBI peasbHON HEOOXOIUMOCThIO CTAaHOBUTCSI HETIPEPhIBHOE 00pa3oBaHUe, 4TO
TpeOyeT MOoJHOLEHHOW 0a30BOM 00IIe00pa3oBaTeNbHON IMOATOTOBKM, B TOM 4YHCIE U
MaTeMaTH4YeCKOW. ITo OOYyCIIOBICHO TEM, YTO B HAIM JHU PACTET YHCIIO CHEIUATBLHOCTEH,
CBSI3aHHBIX C HEIMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTuKu: U B cdepe IKOHOMHUKH, U B
Ou3Hece, M B TEXHOJOTUYECKUX O0NacTsIX, W Jake B T'yMaHUTApHBIX chepax. Takum oOpazom,
Kpyr oOyd4arommxcsi, JUIsi KOTOPBIX MaTeMaThKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM,
CYILLIECTBEHHO pacIIUpsIeTCs.

[IpakTryeckast MoJe3HOCTh MaTeMaTUKU OO0YCIIOBIIEHA TEM, YTO €€ PEIMETOM SBISIOTCS
(yHIaMeHTalbHbIE CTPYKTYpbl HAIIEr0 MHUpA: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJIMYECTBEHHBIE
OTHOILEHUSI OT TNPOCTEHIINX, YCBAaUBAa€MbIX B HEMNOCPEICTBEHHOM OIIBITE, 1O JOCTaTOYHO
CJIOKHBIX, HEOOXOAMMBIX NIl Pa3BUTHSI HAYYHBIX M TEXHOJIOTWYECKUX UAeH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHUW 3aTPYAHEHO MOHUMAaHUE MPUHIIMIIOB YCTPOMCTBA M HCIOJIb30BaHUS
COBPEMEHHOM TEXHHMKH, BOCIPHUSATHE U HUHTEPIpETalus pa3HOOoOpa3HOW  COIMANIbHOIM,
HSKOHOMHUYECKOM, MOIUTHYECKOW MHpOpMaLuu, Manod(pQeKTUBHA MMOBCETHEBHAS MPaKTHYECKas
nesTenbHOCTh. KakqoMy uyenoBeky B CBOEH JKM3HM MPUXOAUTCS BBIMOIHATH JIOCTAaTOYHO
CIIO)KHBIE PAcY€Thl M COCTaBISTh HECIOXKHBIE AJITOPUTMBI, HAXOIUTh HYXXHbIE (HOPMYIBl H
MPUMEHITh UX, BIAJAETh MPAKTUYECKUMU NpUEMAMU TEOMETPUUECKHX H3MEpEeHUl U
NOCTPOEHUH, YuTaTh WH(OPMAIIMIO, MIPEICTABICHHYIO B BUIY TaONHII, [UarpamMm U rpadukos,
XKUThb B YCIIOBUSIX HEONPEIECNIEHHOCTH M IOHUMAaTh BEPOSTHOCTHBIA XapakTep ClydyalHBIX
coObITuil. OJHOBPEMEHHO C pacIIUpeHUEeM cdep NMPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obmiecTBe BcE 00Jiee BaKHBIM CTAHOBUTCS MaTEMaTHYECKUA CTUITb MBIIIICHUS, TTPOSIBIISTFOIITUICS
B ONpeJeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce n3yueHust MaTeMaTuKy B apceHall IPUEMOB
1 METOJIOB MBILIUICHUS Y€JIOBEKAa €CTECTBEHHBIM 0Opa30M BKIIIOYAIOTCS MHIYKIUS U ACTYKIHS,
o0o0IIeHne W KOHKpETH3alysl, aHajlu3 M CHUHTe3, KiIacCUpUKalus U CcHCTeMaTu3alus,
abctparupoBanre M aHanorus. OOBEKTHl MaTeMaTHUECKHX YMO3aKJIIOUEHUH, IMpaBuiIa HX
KOHCTPYHMPOBAaHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX IMOCTPOEHH, CTIOCOOCTBYIOT BhIpaOOTKE
yMeHHsI (OpPMYJIUPOBaTh, OOOCHOBBIBATb M JIOKAa3bIBaTh CY)KJIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOe MBIIUIeHHe. MareMaTuke MPHHAISKUT BeAyllas pojib B (QOPMHUPOBAHHUH
QJITOPUTMHYECKON KOMIIOHEHTHI MBILIUIEHUS M BOCHMTAHUM YMEHHH JefCTBOBATh 10 3a/laHHBIM
aJIropuT™MaM, COBEPILLIEHCTBOBATh M3BECTHHIE M KOHCTPYMpOBAaTh HOBBIE. B mpouecce pemieHus
3a/1a4 — OCHOBHOM y4eOHO! AeSITeIbHOCTH Ha ypOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKask U
NpUKIagHAs CTOPOHBI MblluieHus. OOydyeHne MaremaTtuke IaéT BO3MOXKHOCTH Pa3BUBATh Y
00yyaronuxcsi TOUHYI0, pallMOHAIbHYI0 U MH(POPMATUBHYIO peub, yMEHHE OTOMpaTh Haubosee
HOAXOMALINE S3BIKOBbIE, CHMBOJIMYECKHE, TpapuecKue CpeacTBa JUIsl BEIPAXKEHUS CYXKICHUN U
HaIISTHOTO UX IpeacTaBieHus. Heo0XonuMbIM KOMIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM
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TOJKOBAaHMM SABJISETCS OOIIee 3HAKOMCTBO C METOAAMHU I[O3HAHUS JICHCTBUTENBHOCTH,
MIpeJICTAaBICHUE O MpeIMeTe U METOJie MaTeMaTHKH, €ro OTIUYUS OT METOJIOB €CTECTBEHHBIX U
TYMaHUTapHbIX HayK, 00 OCOOCHHOCTAX MPHUMEHEHHMsS MaTeMaTUKU JUIS PELICHUs HayYHBIX U
MPUKIAIHBIX 3a4a4. TakuM o0pa3oMm, mMareMaTHueckoe oOpa3oBaHHE BHOCHUT CBOM BKJaJ B
¢dopmupoBaHue oOmEH  KyabTyphl 4YeioBeka. M3ydyeHHe MaTeMaTHKH  CIIOCOOCTBYET
3CTETUYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHMMAHMUIO KPACOTHl U M3SLIECTBA MaTeMaTHYeCKHX
paccyXIeHUM, BOCIIPUATUIO T€OMETPUIECKUX (POPM, YCBOSHHIO UJIEH CUMMETPHUH.

1.3 Ilesin u3yvyenus yueOHOro npeamera Maremarnka

[IpuoputeTHbIMU  TeMsIMH ~ OOy4YeHHsS] MaTeMaThKe  SBISIIOTCS:  (OpPMHpPOBaHHE
LIEHTPAJbHBIX MaTeMAaTUYECKUX TMOHATUN (YHUCTI0, BETWYMHA, TeoMeTpuyeckas Qurypa,
NepEeMEHHas1, BEPOSITHOCTh, (PYHKIINS), 00ECTIEYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTD
MaTeMaTH4YEeCKOro 00pa30BaHus OOYYaIOIIUXCs; MTOABEICHNE O0YJYaIOIMIUXCs HA TOCTYITHOM JIJIst
HUX YpPOBHE K OCO3HAaHHIO B3aMMOCBSI3M MaTeMaTUKM W OKPYXKAIOIIEro Mupa, MOHUMaHUE
MaTeMaTHKd KaK YacTh OOIIel KyJIbTyphl YEJIOBEUECTBA; Pa3BUTHE HWHTEIUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH 00ydarouiuxcs, MO3HABATEIbHONW aKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K H3YYCHUI0O MaTeMaThkd; (OpMHUpPOBAHUE
(YHKIIMOHATBPHOW MAaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS paclo3HaBaTh MaTeMaTHYeCKHe
aCIeKThl B PEajbHBIX JKU3HEHHBIX CUTYalMsIX W MPU W3YYCHUU APYTHX yYEOHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMYIHPOBATh UX HA S3bIKE MAaTEeMATUKU U
CO3/1aBaTh MATEMAaTHYE€CKHE MOJEIU, NMPUMEHATh OCBOCHHBIM MaTeMaTHYECKUW amnmapar i
pElIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 33Ja4, MUHTEPIPETUPOBATH M OLEHUBATH MOJYyUYECHHbIE
pe3ybTaThl.

14 MecTto yuyeoHoro npeamera Maremaruka B crpykrype IHIICC3:

VY4eOHblii mnpeamer Maremartuka SBISIETCS y4eOHBIM IMPEAMETOM 00S3aTeNbHOMN
npeaMeTHol obnactu «Matematuka u nH(opmaruka» GI'OC cpeanero obuiero oopazoBaHusl.

B yude6nom mnane IMIICC3 yuebnsiii npeqmer YI1.04 ~ Maremaruka BXOJUT B COCTaB
o0mux  00meoOpa3oBaTesIbHBIX Y4YeOHBIX MPEeIMETOB, (OPMUPYEMBIX M3 0O0s3aTeIbHbIX
npeametHbix obmacteit @I'OC cpennero obmiero oOpasoBanus. [Ipu 3ToM nM3yueHHe mpeaMera
NOpeAyCMOTPEHO Ha HNPOQUIBHOM YpPOBHE M HANpPaBICHO HA JOCTU)KEHUE JIMYHOCTHBIX MU
METalpeIMETHBIX PE3ylbTaToB OOydYeHUs, BBIOJHEHWE TPEeOOBaHWH K TMPEIMETHBIM
pe3ynbrataM 00yueHHs.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEJMETA
MATEMATHUKA

JINMYHOCTHBIE PE3YJIBTATbI

B pesynprare u3yueHuss MareMaTMKd Ha YpPOBHE CpEAHEro ooOiero oOpa3oBaHUs Y
oOyuJarorierocst OyayT copMUPOBAHBI CIAEAYIOIINE TUIYHOCTHBIC PE3YJIbTAThI:

1) rpaXkagaHCKOTO  BOCHHMTAHUA:  CPOPMHPOBAHHOCTb  TPaKJAHCKOW  MO3ULIUHU
o0y4Jaromerocsi Kak aKTMBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHMCKOrO OOIECTBa, OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA M MPABOINOPAKA; IPUHATHE
TPaIULMOHHBIX HAIIMOHAJIBHBIX, O0IIEYEeIOBEYECKIX TYMaHUCTUYECKUX U IEMOKPATUYECKUX
LIEHHOCTE; TOTOBHOCTh MPOTUBOCTOSTH MACOJOTHH SKCTPEMU3Ma, HallMOHaIn3Ma, KceHopoouu,
JUCKPUMMHALIMU 10 COLMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM [TPU3HAKAM;
TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B MHTEpPEcax TIPa)KAaHCKOTo OOIIEecTBa,
y4acTBOBaTh B CAMOYIPABICHUU B 00IIC00pA30BATEILHONW OPraHU3aluU U JETCKO-IOHOIIECKUX
OpraHM3alMsIX; YMEHNE B3aUMOJEHCTBOBATH C COIIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX
(YHKUMSAMHU U HA3HAYCHUEM; TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JESTEIbHOCTH;

2) [aTpUOTUYECKOTO BOCHHUTAHUA: OCO3HAHHE C(OPMUPOBAHHOCTh POCCUHCKON
IPaXIAAHCKOM HMICHTUYHOCTH, NAaTpUOTHU3MAa, YBAXECHMs K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Itepes PonuHOM, TOpIOCTH 3a CBOU Kpaid, cBOXO PonuHy, CBO S3bIK U KYJIBETYDY,
MIPOLUIOE ¥ HACTOSIIEE MHOTOHALMOHAJIBHOIO Hapoaa Poccuu; LIEHHOCTHOE OTHOLIEHHE K
roCyAapCTBEHHBIM CUMBOJIaM, HICTOPUUYECKOMY U IPUPOJIHOMY HACIIEUIO,
naMsATHUKaM, TpaauuusM HapoaoB Poccuu, noctmxenusMm Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUSAX U TPYyJeE; uaeiiHas yOexIeHHOCTh, TOTOBHOCTh K CIYyXeHHIO U 3amure OTeuecTsna,
OTBETCTBEHHOCTbH 3a €ro Cy/b0y;

3) yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS: OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO
HapoJa; C(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOIO IMOBEJIEHHS; CIIOCOOHOCTh
OLICHMBAaThb  CUTyallMl0 M  IPUHHUMAThb OCO3HAHHBIE  PEIICHUS, OpPHUEHTUPYICh  Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAHHUE JIMYHOIO BKJAJa B IOCTPOEHUE
YCTOHYHMBOTO OyAyIIero; OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTENSM W (WIH) APYyTUM
YJIeHaM CE€MbH, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO IPUHATHS LIEHHOCTEH CEMEWHOU
YKU3HU B COOTBETCTBHUH C TpaJAuLIUAMHU HapoaoB Poccuu;

4) 5CTETUYECKOr0 BOCIUTAHUS: 3CTETUYECKOE OTHOLLEHUE K MUPY, BKIIIOYAsl 3CTETHUKY
ObITa, HAy4YHOTO M TEXHUYECKOIO TBOPUYECTBA, CIIOPTA, TPYZla U OOLIECTBEHHBIX OTHOIIECHUI];
CHOCOOHOCTh BOCHPUHHMMATh pa3iMyHble BUJbl UCKYCCTBA, TPAJULUK U TBOPYECTBO CBOETO U
JIpYyTrUX HapojoB, OIIyIIaThb SMOLMOHAJIbHOE BO3JEHCTBUE HCKYCCTBa; YOEXKIEHHOCTh B
3HAYUMOCTH JJISl TMYHOCTH U OOILECTBA OTE€UECTBEHHOIO M MUPOBOTO MCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAAULIMM U HAPOJHOIO TBOPUECTBA; TOTOBHOCTh K CAMOBBIPAKEHUIO B
Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH Ka4eCTBA TBOPYECKON JTMUHOCTH;

5) ¢dusmgeckoro BocnuTaHus: CHOPMUPOBAHHOCTH 370POBOTO M Oe30macHOro obpasza
KU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 370pPOBbIO; MOTPEOHOCTh B (PU3MUECKOM
COBEpPUICHCTBOBAHUM, 3aHATUAX CIIOPTHBHO-O3JOPOBUTENIBHOM JEATEIBHOCTBIO; aKTUBHOE
HENpUATHE BPEJHBIX IPUBBIUEK U UHBIX (POPM NIPUUUHEHHUS Bpeaa pusnueckomy u
IICUXUYECKOMY 310POBBIO;

6) TpyZOBOrO BOCIUTAHMS: FOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepcTBa,
TpyAoio0ue; TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOIMYECKOH M  COLMAaJIbHON
HAMpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IIAHUPOBATh U CaMOCTOSTEIBHO BBHIMOIHATH
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TaKkylo JAESITeNbHOCTh, HMHTEPEC K pa3Iu4HbIM cdepaM MpodeccHoHANbHON ACSITeNbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP OymyIliei mpodeccuu U peann30BBIBaTh COOCTBEHHBIC
JKU3HEHHBIC IIJIaHBl, TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWI0O W CcaMOOOpa30BaHHIO Ha
MPOTSHKEHUN BCEH KU3HU;

7) 2KOJIOTMYECKOTO BOCHHUTAHHS: C(HOPMHPOBAHHOCTH IKOJIOTHUECKOW KYIBTYPHI,
NOHMMAaHUE BIHSHUA COLMAIBHO-3KOHOMHYECKHX IIPOLECCOB HAa COCTOSHUE NPUPOAHON U
COLIMANILHOM  cpelbl, OCO3HAHWE TIIOOATBFHOTO  XapakTepa HKOJOTHYECKUX Mmpoliem;
TUTAHUPOBAHKE U OCYIIECTBICHUE ICUCTBUI B OKPYKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYHMBOTO PAa3BUTHUS YEIOBEUECTBA; AKTUBHOE HEMPUATHE ACUCTBUN, MPUHOCALINX BpPEI
OKpY’KaroIlel cpene; yMeHHe MPOTHO3UPOBATh HEOIArOMPHUSATHBIC YKOJIOTHUECKHIE TOCICACTBHS
NPEeINPUHUMAEMBIX JEHCTBUI, TPENOTBpaIlaTh WX; pACHIUPEHHE OIbITa JeATEIBHOCTH
9KOJIOTUYECKOHN HAIPaBICHHOCTH;

8) NEeHHOCTH HAayYHOTO TO3HAHWI: CHOPMHPOBAHHOCTH MHPOBO33PCHHS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha JWajore KyjiabTyp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOET0 MecCTa B
MOJUKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE S3bIKOBON M UNTATENBLCKOM KYJIBTYPhI KaK CPE/ICTBA
B3aMMOJICUCTBUA MEXIy JIOAbMH M TIO3HAHHWS MHUpPA; OCO3HAHUE IIEHHOCTH HAyYHOU
NESTEIIbHOCTH, TOTOBHOCTh OCYIICCTBIIATH MPOCKTHYIO M HCCIEIOBATENBCKYIO IESATEIbHOCTh
WHMBUIYAJIBHO U B TPYIITIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs MPOrpaMMbl MO MareMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
obpazoBanmsi 'y oOywatomierocs OyayT copMHUpOBaHBI METANpPEIMETHBIE PE3YJbTaThl,
XapaKkTepU3yIOIIMecs  OBJAQJCHHEM  YHUBEPCAJIbHBIMH  IO3HABATEIbHBIMU  JICHCTBUSMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHM JIEUCTBUSMU W YHUBEPCAIBHBIMH PETYISTUBHBIMU
neiictBusimu. [lo3HaBaTenbHbIE YHUBEPCAbHbBIE YUeOHbIE TEHCTBUS.

OgJjiajieHNe YHUBEPCAJIBHBIMH NO3HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JIOTHYECKHE JICHCTBHSI: CAMOCTOSATEIILHO (POPMYIUPOBATH M aKTyaIHM3UPOBAThH
npoOieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh CYNICCTBEHHBIM MPU3HAK HIIN
OCHOBAHHS ISl CPaBHECHHUs, KIacCU(PHUKAIMKA U OOOOIIEHHS; OMPEAESATh ENN AESITEIbHOCTH,
3aJaBarh MapaMeTpbl U KPUTEPUHU UX JOCTHKECHHS, BBISIBISATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS
B pacCMaTPUBACMBIX SIBICHUSAX; BHOCHTH KOPPEKTHUBEI B ICATEIHHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaToOB IIENISAM, OLEHMBATh PHCKHU MOCICACTBUN IEATEIBHOCTH; Pa3BHBaTh KPEATHBHOEC
MBIIICHUE TTPU PELICHUN )KU3HEHHBIX MPOOJIEM;

0) 0a30BbIC HCCJICIOBATEIbCKUC JIEHCTBHS: BIIAJICTh HaBBIKAMH
yueOHO-HUCCIICI0BATeICKOM W MPOEKTHON JEATEIIbHOCTH, HABBIKAMHU pPa3peIICHUsT MpooieM;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIbHOMY TOMCKY METOIOB PELICHHS MPAKTHUCCKUX
3aja4, MPUMEHEHHUIO Pa3JIMYHBIX METOMOB IO3HAHWSA; OBJIAJCHHUE BUIAAMHU JCSATEIBHOCTH IIO
MOJIYYEHHUI0 HOBOTO 3HAHMS, €ro MHTEPIIPETAIllMH, PeoOpa3oBaHUI0 W NPUMEHEHHUIO B
pa3IMYHBIX YUYECOHBIX CHUTYaIUAX, B TOM YKCJIC TP CO3IaHUH yU€OHBIX U COLMAIbHBIX ITPOEKTOB;
(bopMUpOBaHHE HAyYHOTO THUIIA MBIIUICHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH, KIFOYEBBHIMU
HOHSATHSMH M METOJaMHU; CTAaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 33aa4l B 00pa30BaTeIbHOM
JCSITEIBHOCTH W JKU3HEHHBIX CHUTYallUsAX; BBIIBIATh TMPUUYUHHO-CICACTBEHHBIC CBS3U U
aKTyaJIM3UpPOBaTh 3ajJlady, BBIIBUIATh THUIOTE3y €€ PCIICHHS, HAXOAUTh AapPryMEHTBHI JIJIs
JIOKa3aTe/IbCTBA CBOMX YTBEPXKACHWH, 3a7aBaTh MapaMeTpbl H KPUTEPUH  PEIICHUS;
aHAJIM3UPOBaTh MOJYYCHHBIC B XOJE PEIICHUS 3a7add PEe3y/IbTaThl, KPUTHUECKHA OIICHUBATh MX
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JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX YCIIOBHSX; J1aBaTb OLIEHKY HOBBIM
CUTyallusiM, OLIEHUBATh MPUOOPETEHHBIN OMBIT, pa3palaTbiBaTh IJIAH PELICHUs MPOOJIEMBI C
YUETOM aHajM3a HMMEIOIIUXCS MaTepualbHbIX W HEMaTepUaJbHBIX PECYPCOB; OCYIIECTBISTH
IeJICHAIPaBICHHBIA TOUCK IEepeHoca CPEeACTB M CIIOCOO0B AECHCTBHA B HPO(ecCHOHATBHYIO
cpedy; yMeTh TIEPEHOCHTh 3HAaHWS B I[IO3HABATENIFHYID W MPAKTHYECKYH 0OmacTu
KHU3HEACATSIPHOCTH; YMETh HWHTETPHPOBATh 3HAHUS W3 PAa3HBIX NPEIMETHBIX O00JacTeil;
BBIJIBUTAaTh HOBBIE MJCH, MPEAJIaraTb OpUrHHAIBHBIE TIOIXOAbI U PEIICHHS; CTABUTH MTPOOIEMBI 1
3aj1a4u, Oy CKAIOIIUe albTePHATHBHBIC PEIICHHS;

B) pabota ¢ uH(pOpMaIMel: BIaeTh HaBbIKAMH MOTY4YeHUs! HH(OPMALIUU U3 HCTOYHUKOB
pasHBIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIISATh TIOUCK, AaHAJIN3, CHCTEMATH3AIMI0 M|
UHTEPIpETANNi0O HHOOPMAIIMK PA3IUYHBIX BHIOB M (POPM MPEICTABICHUS; CO3/1aBaTh TEKCTHI B
pa3nuyHBIX (opMaTax C y4yeToM HaszHa4deHHs HH(OpMAIMM M IEJIEBOW ayAUTOPHH, BBIOHpas
ONTUMAIGHYI0O  (OpPMY TIPEICTABICHHS W BU3yalIHM3allld; OICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh HWH(OPMAIMU, €€ COOTBETCTBHE NPABOBBIM M MOPAIbHO-ITHYECKHM HOpPMaM;
UCTIONb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHU3AIlMOHHBIX 3a/1ad C COOMIOfeHHEM TpeOOBaHMI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, T'MTHEHBI, PeCypcocOepeKeHHs, IPABOBBIX U ATUYECKUX
HOpPM, HOPM HMH(OPMAIIMOHHON 0€30MacHOCTH; BIIAZeTh HaBBIKAMU PACIO3HABAHMS U 3aIUTHI
UH(pOpMaIuK, HHPOPMALMOHHON OE30MACHOCTH TUYHOCTH.

OsgjaeHne YHUBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH Y4eOHBIMHU 1eiiCTBUSIMH:

a) oOmIeHMe: OCYIIECTBIATh KOMMYHHUKAIlMM BO BceX cdepax XH3HH, pacro3HaBaTh
HeBepOaJbHBIE CPEACTBAa OOIICHWs, NMOHWMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, PAaCIIO3HABATH
NPENNOCHIKM KOHQIUKTHBIX CHTyallMid M CMST4aTh KOH(IMKTBI; BIAJETh PA3THYHBIMU
crocobaMu OOLICHUS W B3aUMOJICHCTBUS, apryMEHTHPOBAaHHO BECTH IHAJIOT, YMETh CMATrdYarh
KOH(UIMKTHBIE CHUTYyalldd; pa3BepHYTO W JIOTUYHO M3Jaratb CBOIO TOYKY 3pEHHUS C
UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JAEATEIbHOCTD: MOHMUMAaTh M HCIIOIB30BaTh MPEUMYIIECTBA KOMaHIHON U
UHIMBUAYyaIbHOW paboThl; BHIOMPATh TEMAaTHKy M METOAbI COBMECTHBIX ICWCTBUI C y4eToM
OOIIMX MHTEPECOB M BO3MOKHOCTEH KaKIOTO WiIeHa KOJUIEKTHBA; IPUHIUMATH €I COBMECTHOM
JeSITeTbHOCTH, OPTraHU30BBIBATH U KOOPAWHUPOBATH JICHCTBUS IO €€ TOCTHKEHHIO: COCTABIIATh
IUIaH JICHCTBUH, pacrpenensTh POidM C Yy4eTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pPe3yNbTaThl
COBMECTHOW palOTHI; OIIEHMBATh KAa4eCTBO CBOETO BKJA/JA M KAKIOrO y4aCTHHKA KOMAaHIBI B
OO0IIMiT pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSM; MPEJIaraTb HOBbIE MPOEKTHI, OLIEHUBATH UACH
C TO3MIUM HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUUECKOW 3HAYUMOCTH; KOOPIUHHPOBATH U
BBIMOJHATH paboOTy B YCJIOBUSX pEAJbHOTO, BHUPTYAJIbHOTO W  KOMOMHHPOBAHHOIO
B3aUMOJICHCTBUS; OCYILIECTBIATh IMO3UTHBHOE CTPATETUYECKOE TMOBEJACHHE B Pa3IHMYHBIX
CUTYyalUsX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHHUE, OBITh HHUIIMATHBHBIM.

OsgjaieHne YHUBEPCATbHBIMH PEryJISTHBHBIMH YU4eOHbIMU 1eHCTBUSMM:

a) CaMOOpPraHM3aIMs: CaMOCTOSTEIBHO OCYIIECTBIATh IT03HABATEIBHYIO
JeATEIIbHOCTD, BBIBIATH IMPOOIEMBI, CTaBUTh W (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJa4d B
00pa3oBaTeIbHON AEATENPHOCTH U KU3HEHHBIX CHTYAIHAX; CAMOCTOSATEILHO COCTABIATH ILUIaH
peueHus MpobJaeMbl C y4eTOM HMMEIOLIIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTEHHI; aBaTh OLIEHKY HOBBIM CUTYAlMsIM; pacIIUpATh PaMKH Yy4eOHOro mpeaMera Ha
OCHOBE JIMYHBIX NPEANOYTCHUH; JeiaTh OCO3HAaHHBIA BHIOOp, apryMEHTHPOBaTh €ro, Oparb
OTBETCTBEHHOCTh 3a pEIIEHHE; OICHWBAaTh TNPHOOPETEHHBIH OMBIT; CIIOCOOCTBOBATH



(OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIUIMK B Pa3HbIX OONACTAX 3HAHUH, MOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHB;

0) CaMOKOHTpPOJIb: JaBaTb OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTHUBBI B
JEATEIBbHOCTh, OLICHMBaTb COOTBETCTBHE  pE3yJBTAaTOB  LEJAM;  BJIAJETh  HAaBBIKAMH
MO3HABATENbHON pedaekcuy Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBHUH W MBICIUTEIbHBIX
IPOILIECCOB, MX PE3YJIbTATOB M OCHOBAHWM; HCIOJIB30BaTh IMPHUEMbl pe(IEKCUU AJS OLIEHKU
CUTyalluu, BbIOOpa BEPHOIO pEIEHHs; YMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh
pELIEHNUS 110 X CHUKECHMUIO;

B) SMOIIMOHAJIBHBIA MHTEIUIEKT, MpeAnoaraomui coOpMIUpOBAHHOCTb: CAMOCO3HAHUS,
BKJIIOUAIOIIETO CHOCOOHOCTh NMOHMMAaTh CBOE SMOLIMOHAIBLHOE COCTOSIHUE, BUJETh HANpaBICHUS
pa3BUTHsI COOCTBEHHOW 3MOIMOHAILHON cephl, OBITH YBEPEHHBIM B ce0Oe; cCaMOperyIupOBaHHUs,
BKJIFOYAIOILIETO CAMOKOHTPOJb, YMEHHME IPUHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJCHUE,
CIIOCOOHOCTH AJANTHUPOBATHCS K 3MOILMOHAIBHBIM U3MEHEHUSM U MPOSBISATH T'MOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPCHHEW MOTHBALNH, BKIFOYAIOLICH CTPEMIICHHE K JOCTHKEHUIO LICIIN U
yCHEXY, ONTUMU3M, UHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATH, UCXOZS U3 CBOUX BO3MOXHOCTEH;
SMIIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOLIMOHAJIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh
€ro NpH OCYIIECTBIEHUH KOMMYHHUKAIMM, CIHOCOOHOCTh K COYYBCTBHIO U COINEPEKUBAHMIO;
COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS C JPYTHMMHU
JIOJIbMH, 3a00THTHCS, IPOSIBIISITH MHTEPEC U Pa3peIIaTh KOH(IUKTHI;

I) OpUHATHE ceOs M JOpYyrux JIIOAEH: NPUHUMAaTh ceOs, MOHUMAasi CBOM HEIOCTATKU U
JIOCTOMHCTBA; MPUHUMATh MOTUBBI M apryMEHThl JAPYTHX JIIOACH IPU aHAIN3E PE3yJbTaToB
NeSTeIbHOCTH; TpPU3HAaBaTh CBOE NPaBO M IpaBO JPYTUX JIoAel Ha omMOKM; pa3BUBATh
CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYTOro YesIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

1) BimageHue MeTOJAaMHU JIOKA3aTENbCTB, AJITOPUTMAMH PEIICHHUS 3a]lad; yMEHHe
(pOpMYJ'II/IpOBaTI) OIpCaAcCICHUA, aKCUOMBI U TCOPEMBI, IPUMCHATH UX, IPOBOAUTHb JOKA3aTCIbHLIC
PACCYXKACHUA B XOA€ PCHICHUA 3a1a4, YMCHHUE OINICPUPOBATh IMOHATUAMMA: OIIPCACICHHUE, aKCHUOMa,
TeopeMa, CJEICTBHE, CBOMCTBO, NMPHU3HAK, IOKA3aTeIbCTBO, PABHOCWIBHBIC (HOPMYIUPOBKH;
yMeHue (GopMyTupoBaTh 00paTHOE W MPOTHBOIOIOKHOE YTBEPKACHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPbI, HCIIOIb30BaTh METOJ MaTeMaTHYCCKON WHIYKIMH;, MPOBOIUTH JOKa3aTeIbHbIC
paccyXJIeHus IPU PEIICHUH 3a1a4, OI[CHUBATh JIOTHUECKYIO MTPABIIIBHOCTh PACCYKICHHIA,

2) YMCHUC OIICPHUPOBATH MOHATHUAMMA: CTCIICHDb YHCJId, CTCIICHDb C LICJIBIM IMOKAa3aTCJICM,
KOpEHb HATypallbHOW CTENEHW, CTEeTNCHh C pPAlMOHAIBHBIM TIOKa3aTreleM, CTEeNeHb C
HeﬁCTBHTGHLHLIM (BCH_ICCTBGHHI)IM) IIOKa3aTciiEM, J'IOl"apI/I(l)M quciia, YMCHHUC BBIIIOJIHATH
BBIUMCJICHHE 3HAUE€HUN U MpeoOpa3oBaHMsI BBIPAXKEHMH CO CTENEHSIMU M Jiorapugmami,
npeoOpa3oBaHus JPOOHO-PAIIMOHAIBHBIX BBIPAKEHUN; ) YMEHHE CBOOOIHO OINEpPUPOBATH
HOHSATHSMH: JIOTAPU(PM YUCIIA, CHHYC, KOCUHYC M TAHTE€HC IMPOU3BOJILHOTO YHCIIA;

3) yMeHHE OnepupoBaTh MOHATHIMHU: PALIMOHAIBHBIC, HPPAIIHOHAIILHBIC, TOKA3aTeIIbHbIC,
CTETeHHbIE, Torapu(MUUecKie, TPUTOHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA, UX CHCTEMBI;

4) ymeHue omnepupoBarh MOHATHAMU: (DYHKLHMS, HENpepblBHAS (QYHKIMSA, IPOU3BOIHAS,
nepBooOpa3Hasi, OINpPEACJICHHbI HHTErpall; YMEHHUE HAXOIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
(GYHKIMH, UCTIONB3Ys CIIPABOYHBIE MaT€pPHAJIbl; UCCIEAOBATh B MPOCTEHIINX CITydasx (QYHKIUU
Ha MOHOTOHHOCTBb, HaXOAUThb HanOOJIbIINE W HAWMEHBIINE 3HAYEHUSI q)YHKHI/Iﬁ, CTPOUTH

9



rpaduKd MHOTOYJICHOB C HMCIOJIb30BAaHMEM arapara MareMaTH4ecKoro aHalu3a; NMPUMEHSTh
IIPOM3BOJIHYIO TIPU PELLIEHUU 3a]ad Ha JABM)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a]jaui
Ha HauOOJbIIME M HAUMEHBINIWME 3HAUEHUs, HAa HAXOXJICHUE IYTH, CKOPOCTH M YCKOpPEHHS,;
YMEHHE MCIIOJIb30BaTh CBOMCTBA M rpaduku QyHKUUN JUIsl pellieHUs] ypaBHEHHM, HEpaBEHCTB U
3a/ad C mapaMeTpaMmH; Hu300paxkaTb HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pEIIeHUN
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATUSAMU: pallMOHATIbHASI (QYHKLUS, TOKa3aTelbHas QyHKIUS,
cTeneHHast (QyHKIMs, Jorapudmuyeckas QpyHKIMs, TPUTOHOMETpUUeckre (PpyHKIMH, 0OpaTHbIE
(YHKLIMH; yMEHHE CTPOUTh TIpaUKM HU3YYEHHBIX (YHKIHMHA, HCIOIB30BaTh TIpaduKd TNpU
U3YUYCHHUHU TMPOIECCOB U 3aBHCUMOCTEH, MPU PELICHUU 3a1ad U3 IPYyTUX yYeOHBIX MPEIMETOB U
3a7a4 U3 peasibHOW KU3HM; BBIpAXKaTh POpPMyIaMy 3aBUCUMOCTH MEXTy BETHYNHAMH;

6) yMeHue peliaTh TEKCTOBBIE 33Ja4K Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIH U
4yacTH, Ha [JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB MU YCIYyI, HAaJlOTW, 3ajadyd Hu3 oOlnactu
yIOpaBJICHUs] JIMYHBIMM M CEMEHWHBIMU (PUHAHCAMM); COCTABIATH BBIPAXKEHUS, YpPaBHEHMS,
HEpaBEHCTBA M HMX CHCTEMBbl [0 YCJIOBUIO 3ajjayM, HCCIENOBATh IOJYYEHHOE pELICHHE U
OLIEHUBATh MPaBI0NOA00HOCTb PE3YJIBTATOB;

7) yMeHue OnepupoBarh MOHATUAMU: cpeHee apu(pMeTHUECKOe, MeinaHa, HauOobIlIe U
HauMEHbIIEEe 3HAUEHUs, pa3Max, JUCIEPCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH HH(POPMALUIO, NPEACTABICHHYIO B TaOiMIax, Ha
auarpamMmax, rpadukax, OTpaKalomIyl0 CBOMCTBa pealbHBIX IPOLECCOB W  SIBJICHUMH;
IOPEICTaBIATh UH(OPMALIMIO ¢ MOMOIIbIO TAOMUI U JUarpamMM; HCCIIEI0BaTh CTaTUCTHYECKHE
JTaHHbIE, B TOM YHUCJIE€ C IPUMEHEHHEM I'paUIeCKUX METOJIOB U AIEKTPOHHBIX CPE/ICTB;

8) yMmeHue omnepupoBaTh IOHATUSIMH: CJIyYalHBIH ONBIT W CIydallHOE COOBITHE,
BEPOSITHOCTb CIIy4ailHOro COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTh C MCIIOJIb30BAHUEM
rpadU4ecKX METOAOB; TNPUMEHATh (OPMYJbl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHATOpHBIE (DaKThl U (GOPMYJIBI IPU PEIICHUM 3a/1ay; OLIEHWBATh BEPOSTHOCTH pPeasIbHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4YailHbIMU BEJIMYMHAMH; YMEHHE IPUBOAUTH IPUMEPHI TPOSBICHUS
3aKOHA OOJIBIIMX YMCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUAX;

9) ymeHnue onepupoBaTh MMOHITHSIMHM: TOUYKA, MpsMas, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTPAaHHBIM YroJ, CKpelMBarolIMecs] NpsMble, NapajuIebHOCTh U MEPHEeHIUKYISIPHOCTD
OpSAMBIX U IUIOCKOCTEH, yroa Mexay HpsMbBIMM, Yrojl MEXAy MpsMOH U IMJIOCKOCTHIO, YIoil
MEXIY IJIOCKOCTSMH, PAacCTOSIHME OT TOYKM 0 IUIOCKOCTH, PACCTOSHME MEXIy MpPsSMBIMHU,
paccTosiHue MEXy IJIOCKOCTAMH; YMEHHE UCIIOJIb30BaTh IPU PELICHUH 3a/1a4 U3yUCHHbIE (DaKThI
U TEOpEMbI INIAHUMETPHH; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPY>KaIOLIET0 MHUPA;

10) ymeHue onepupoBaTh NOHATHUSMH: MHOTOI'PAaHHHK, CEU€HIEe MHOTOTpPaHHHKA, KYO,
napaiesienure]], npru3Ma, mupaMuaa, GuUrypa u moBepXHOCTh BpaIleHHs], IMINHAP, KOHYC, I1ap,
cdepa, cedyeHus: (GUTyphHl BpalleHHs, IUIOCKOCTh, Kacamomascs cdepsl, MUIMHIpA, KOHYCA,
IUIOIIA/(b TTOBEPXHOCTU MUPAMUJIbI, IPU3MBbL, KOHYCa, IIMIMHPA, IIoMWaas cheprl, o0beM KyOa,
IPSMOYTOJIbHOIO Napajuiesienunena, NUpaMuibl, NPU3Mbl, LWIMHIPA, KOHYyCa, IIapa; yMEHHUE
n300paXkaTb MHOTOI'PDAaHHUKH M ITOBEPXHOCTH BPAILIEHMS, UX CEUYEHUS OT PYKH, C ITOMOILBIO
YEepPTEeKHBIX HMHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB; YMEHHE DPAcllO3HaBaTh CUMMETPHIO B
IOPOCTPAHCTBE; YMEHHME paclo3HaBaTh IMPABWIbHbIE MHOTOTPAHHUKH; YMEHHME CBOOOIHO
OIlEpUpPOBaTh MOHATUSAMU: ABW)KEHUE, NapajuIeiIbHbI NEPEHOC, CUMMETPUS Ha IUIOCKOCTH U B
IOPOCTPAHCTBE, MOBOPOT, MPeodpazoBaHue MoA00Hs, MOJ00HbIE (PUTYpPBI; YMEHUE PACIIO3HABATH
paBHble M NOJOOHBIE (QUIYpbI, B TOM YHCJIE B IMPUPOJE, HUCKYCCTBE, APXUTEKTYpE; YMEHUE
UCIIOJIb30BaTh IE€OMETPUUYECKHE OTHOLICHMS, HaXOIWUTh T'€OMETPUYECKHE BEIUYMHBI (JJIUHA,
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yroji, Iiomaab, 00beM) MpHU pEIIeHUH 3ajad U3 JPYrux Y4eOHBIX MPEeIMETOB U U3 peallbHOU
AKU3HU;

11) ymeHue onepupoBaTh MOHATUSAMHU: ABIKEHHE B MPOCTPAHCTBE, MOAO0OHBIE (GUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BATh OTHOIIEHUE IUIONIA/el MOBEpPXHOCTEH M 00BEMOB MOJOOHBIX
(buryp npu pemeHnu 3aaad;

12) yMeHHe BBIYMCISATH T'€OMETPUYECKHE BEIMYMHBI (AJIMHA, Yroj, IUIOIIab, O0beM,
IUIOIA/Ab TOBEPXHOCTH), UCHOIb3YS U3yUEeHHBIE (POPMYJIIBI U METOBI;

13) ymeHue onepupoBaTh HOHATHAMM: IPSAMOYTOIbHAS CUCTEMA KOOPAWHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISPHOE IIPOU3BEIEHHE, YTOJ MEKIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHWE BEKTOpAa HA YHUCIIO; HAXOAUTh C IOMOIIbIO HM3YYCHHBIX (OPMYI
KOOPJIUHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXK/Y JIByMsI TOUKaMU;

14) ymenuwe BbIOMpaATh TMOAXOMAIIMNA W3YYEHHBIM METOA Il PEIICHHs 3aadu,
pacno3HaBaTh MaTemMaThdyeckue (akTbl W MaTreMaTHyeckKue MOAEIU B MPHUPOJHBIX U
OOIIIECTBEHHBIX SBICHHUAX, B MCKYCCTBE; YMEHHME IPHUBOAUTH IPUMEPbI MATEMATHYECKHUX
OTKPBITUH POCCUIMCKOM M MUPOBOI MaTEMaTUUYECKOU HAYKH;

15) ymenue omnepupoBaTh MOHATHUAMHU: MHOXECTBO, MOJIMHOXKECTBO, ONEpalM HaJ
MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar JUisl ONUCaHUs
peaJIbHBIX TPOILIECCOB M SBICHUH NpPU PEIICHHM 3a/ad, B TOM 4YHCIE M3 JAPYIHX Y4eOHBIX
IPEIMETOB;

16) ymeHue onepupoBaTh NOHIATHSIMU: HaTypaJbHOE YHUCIIO, LEI0E YUCIIO, OCTATOK I10
MOJYJTIO, pallMOHAJIbHOE YHMCIIO, UPPALIMOHAIIBHOE YHCII0, MHOXKECTBA HAaTypaJIbHbIX, LEJIbIX,
palMOHANIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHHE UCII0JIb30BaTh IPU3HAKU AETMMOCTH,
HaMMEHBIINN 00K 1eNUTeNNb U HauMeHbllee o0lee KpaTHoe, alnroput™ EBknnia npu
pEeLIeHUH 3aj]a4; 3HAKOMCTBO € Pa3JIMYHbIMU MO3ULMOHHBIMU CUCTEMaMU CUUCIICHUS;

17) ymeHnue onepupoBaTh MOHATUAMU: TOXJIECTBO, TOXKAECTBEHHOE IIpeoOpa3oBaHue,
yYpaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHUM U HEPABEHCTB, PABHOCUIILHOCTb YPABHEHUH,
HEPABEHCTB U CUCTEM, PallMOHAJIbHbIE, UPPALIMOHAJIBHBIE, I0KA3aTENIbHbIE, CTEIIEHHBIE,
aorapu(pMuyecKre, TPUrOHOMETPUYECKNE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHE PEIIaTh
yYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TOMOIIbIO Pa3JIMYHBIX IPUEMOB; pElIaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C TApaMETPOM; IPUMEHSATh YPaBHEHUS, HEPAaBEHCTBA, UX CUCTEMBI JIJIS
peleHs] MaTeMaTUYEeCKUX 3aa4 U 3aJja4 U3 pa3IndHbIX 00JIacTe HAyKU U PeabHOM JKU3HU;

18) YMCHHC CBO60)1HO OIICPpHUPOBATH IMOHATHAMU: ITOCJICAOBATCIIbHOCTD, apI/I(I)MCTI/ILIeCKaH
Imporpeccus, rcoMeTpuICCKas Nporpeccus, OCCKOHEYHO YGLIBaIOH_[aH TCOMCTPHUYCCKAA
mporpeccus, yMCHHC 3a/1aBaTh MMOCJICAO0BATCIIBHOCTHU, B TOM YHUCJIC C TIOMOIIBIO PCKYPPCHTHBIX

hopmy.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA MATEMATHUKA

3.1 O0bem yueOHOro npegMera MaremaTuka U BUAbI yueOHO# padoThI

Buna yueOHoi# padoTsbl

O0LeM yacoB

O0beM padoThl 00yYAIOIIUXCS B AKAJeMHUYEeCKHUX Yacax (Bcero) 296
O0bem pabGoTbl O0y4yalwmIUXCS BO B3aMMOAEHCTBUM C TMpenogaBarejieM 272
(BCero)
B TOM UYHCJIE:
JICKIINU 116
MPAKTUYECKUE 3aAHSATHS 156
71a00paTOPHOE 3aHIATHE -
CamocrosiTeibHasi padora oOyuyaromerocs (Bcero) ¢ 000CHOBaHHEM pacyeTra -
BpPEMEHH, 3aTPAYMBAEMOI0 HA ee BbINOJHEHHE
B TOM YHCIIE:
U3y4yeHHe Y4eOHOro/TeOpeTHUYecKoro mMarepuana (10 KOHCIEKTaM JIeKIUH), -
M3YYEHUE OCHOBHOM U JTOMOJHUTEIbHOM JIUTEPATYPbl
MOJITOTOBKA K MPAKTHUECKUM U JJA0OPATOPHBIM 3aHSITHUSIM -
BBINIOJIHEHUE MUH/IMBHU1YATbHOTO MJIM TPYIIIOBOTO 3aIaHUS -
MOJTOTOBKA K MPOMEKYTOUHOM arTecTaluu, KoTopas nmpoBoauTcs B (opme nud. -
3ayera
HNHauBuaAVaAJbLHBIH OIPOEKT -
Koncyabranumn -
IIpome:kyTouHas arTecTanus B popme
1 ceMecTp — 9K3aM€eH, B TOM YHCIIE: 12
MOJIFOTOBKA K SK3aMEHY,
npeadK3aMeHAIlMOHHAs KOHCYIBTaIus,
IpoLeaypa cayu 3K3aMeHa
2 ceMecTp — 9K3aMEH, B TOM YHCIIE: 12

IMMOATOTOBKA K OK3aMCHY,
MpEASK3aMCHAIIMOHHAA KOHCYJIbTallus,
npoucaypa caadyu 3K3aMCHa

12



3.2 TemaTu4ecKkuii MJIaH U CoAepP:KaHUe Y4eOHOI0 MpeAMeTa MATEMATHKA

OcHOBHbBIE BUABI IeATEJIHLHOCTH
TemaTuueckue 0J10KU, TEMbI OcHOBHOE cojiepKaHue O0bem yacoB
o0yvarIerocs
1 2 3 4

Pasznea 1. PazBuTHe NOHATHS 0 YHCJIE, MHOKECTBA. 26




Tema 1.1. MHOXeCTBO,
oTIepanyy HaJl MHOXXECTBaMHU.

Conep)kaHue JEKIUN

1. MHOXECTBO, OIlepalli HaJ MHOKecTBaMH JlmarpaMmel Diisepa—BenHa.

Tema 1.2.
JlefiCTBUTEIIBHBIC U
UppALMOHATIbHBIC YUCIIa

CozaeprkaHue JIEKITUH

1 HdeitcrBuTenpHble unciia. OOBIKHOBCHHBIC U ICCATHYHBIC TPOOH, TIPOLICHTHI,
OCCKOHEUHEIC MICPUOMUCCKUE IPOOH.

2 ToxxaecTBa U TOXJIECTBEHHBIE TIPe0Opa3oBaHusl. YpaBHEHHE, KOPSHb YPaBHEHUSL.
HepaBeHcTBO, penieHre HepaBeHCTBA. MeTo MHTEpBaIOB.

HDaKTI/I‘leCKHC 3aHATUSA

HUcnoan3oBarh
TEOPETHUKO-MHOXKECTBEHHBIN ammapar st
OTMCAHUS XO/Ia PEUICHHs] MaTeMaTHYECKUX
3a7a4, a TaK)Ke pealbHbIX MHPOLECCOB U
SIBJICHUI, TIPH PEIICHUU 3a1ad M3 JAPYTrux
yueOHBIX PEIMETOB.

Omnepuporarh NOHATHAMM:
palMOHAIBFHOE YHUCIIO, JACHCTBUTEIBHOE
YHCII0, OOBIKHOBCHHAS JIPOOb, JMECATHYHAS
JIPOOb, TIPOIICHTHI.

BeinmoaHATh apudmMeTHdecKue onepaun ¢
palMOHANBHBIMA M JCHCTBHUTEIbHBIMU

L. Jleiicteu ¢ 1p 06’{1\{1’1' 2 YHCIaMH; TPUONMKEHHBIE BBIYUCICHUS,
2.IlpumeHeHue z[po6ven U TMPOLEHTOB JUIA PEIICHHS MPHKIAIHbIX 32/ H3 2 HCTIONE3YA TIDARHITA OKPYTTICHHS.
PasIMHBIX OTpacieii SHaHUi 1 PEATbHOH KH3HU. JleaTh MPHKHIKY W OUEHKY PE3yIsTara
3. IIpubnmXEHHBIC BEIYMCICHUS, TIPAaBHUIIa OKPYIIICHHS, TPUKUAKA U OLICHKA 2 o
. BBIYHCIICHHH.
PE3YJIETATA BEITHCICHHH. N OnepupoBarh TNOHSATHAMH: TOXIECTBO,
4 PemeHue UEabIX U APOOHO-pAllMOHAIBHBIX YPABHEHUN K HEPABEHCTB 2
ypaBHEHHE, HEpPaBEHCTBO;  Ieloe U
Tema 1.3. Apudmernaeckuit ConeprkaHue JCKIHN I];aHHOHaHLHOG YPaBHEIHE, - HEPABEHCTRO.
. " — — BINOJTHATh TPe00pPa30BaHUSA LENBIX U
KOPCHb N—OU CTCIICHH. 1. ApupmeTrueckuii KOpeHb HATypaIbHOU cTerneHn. CBOHCTBA U rpad)UK KOPHS .
VippalHoHaTbHbIC YPABHEHUA 1 | n-0ff CTeTeHI. panroOHAIBHBIX BRIPAKECHHH.
HEepaBeHCTBA 2. Metozpl peneHust UppaloHaAIbHBIX YPaBHEHHH 1 HEPABEHCTB. Pemars  ocHoBfble THIEI | e
UPPALOHATBHBIX ypaBHEHHH u
[IpakTrueckue 3aHsATHS HepaBEHCT.
1.leficTBust ¢ apupMETHIECKUMHU KOPHIMHI N—ON CTETICHH. 2 | MipumensiTe panyoHanbHBE YpaBHEHUs U
2.Pewienue uppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB. 2 HEpaBeHCTBa TUTS peleHus
3. Pemenne HppanuOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB PAa3JINYHBIMU MCTOAAMU. 2 MareMaTuudeCKuXx 3a71a4 Uu 3a71a4 u3
pa3nuuHbIX O0JacTeld HayKn M peajbHOU
JKH3HU.
D opMyIHPOBATh, 3anuchIBaTh B
CHMBOJINYECKOM ¢opme "
WIIOCTPUPOBATh NMPHMEPAMH CBOWCTBA
KOpHS N-0#1 CTENEeHHu.
BoInonHATH npeoGpa3oBaHus
UPPALOHATIBHBIX BBIPAKEHUI.
Pemars OCHOBHbIE THIIBI
HUppalMOHATIBHBIX ypaBHEHHI u
HEpPaBEHCTB.
I[IpumensiTe 18 pemieHds] Pa3JHYHBIX
3aJa4  MppalnuOHAIIbHBIE ypaBHEHHS H
HEpPaBEHCTBA.
Crpoutp, 4uTarh TpaduK KOPHSA N-OH
CTCIICHH.
Hcnonb3oBarh nmupoBbie pecypebl U
mocTpoeHuss  rpa¢pukoB  QYHKOUH H
HW3YYCHHUS MX CBOMCTB
KonTpoabnas padora Nel 2
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Paznen 2. ®ynknuu u rpagukn. Crenens ¢ neabiM nokasarejeM. CTeneHb ¢ palioHAJIBHBIM MOKA3aTeleM. 10
Tema 2.1. @ynkuws, ciocobsl | CozrepkaHue JSKIUH OnepupoBarb TNOHATHAMH:  (QYHKUUS,
3afanus Qpynkiuu. Crenens ¢ 1. dysknus, ciocoosl 3aganust pyHkimu. [paduk pynknun. Bzanmuo oOpartHbie crmocoObl  3a4aHus  (yHKIHUH, B3aUMHO
uenbM nokasareneM. Crenens | gynkiun. O6IacTh onpeaeseHus ¥ MHOKECTBO 3HaUeHUH QpyHKimu. Hynn oOparHble QyHKIMH, 00JIaCTh OIpeeNeHUs
C paMOHAJIbHBIM IOKa3aTeaeM. | dyHkiuu. [TpomMexyTku 3HaKONOCTOSHCTBA. UETHBIC M HEUETHBIC (QYHKITHH. ¥ MHOJKECTBO 3Ha4eHUH (yHKUMH, rpaduk
2. CrenenHast (pyHKIHS C HATypaJIbHBIM, IEJIBIM M PAllMOHAJbHEIM IOKa3aTeieM. EE (yHkuun;  9E€THOCT M HEYETHOCTH
CBOWCTBA M Ipaduk ¢yHKIMH, HyTH (QYHKOHH, TPOMEKYTKH
[TpakTHyecKue 3aHsATHS 3HAKOIOCTOSIHCTBA.
1. HaxoxieHne 3HaueHU i BEIPAKEHUI ¢ PAIIMOHATIBHEIM MIOKAa3aTeNeM CTENEHH. 2 | BeimosnsTe nipeodpa3zoBaHus cTeneHeii ¢
2. I'paduk Qpynxuun. Bzanmuo obparusie Gpynkimu. O6nacTs onpeneieHus u 2 | menmbiM  mokasarenem.  Menomb3osarh
MHOXecTBO 3HaueHui Gyukimu. Hynu Gpysxuuu. [IpoMexyTKH 3HAKOMOCTOSHCTBA. CTaHIapTHYO dopmy sanucu
YETHbIE U HEUYETHBIE (PYHKIMU ACUCTBUTEIILHOTO YHUCIIa.
. ®opmynupoBaTh W HJUIIOCTPHPOBATH
3.CranpmaprtHas ¢opma 3amncu IeicTBUTENFHOTO Yncia. Vcionp3oBanne 2 pMyHp . pup 2
. N rpaduyecku CBOMCTBa CTETICHHOU
MOAXOSIIIEH (POPMBI 3aITUCH ACHCTBUTEIBHBIX YHCEI IS PELICHHS IPAKTHYECKUX
GbyHKUIMY. Beipaxkarb dhopmynamu
3aj1a4 ¥ NPEe/ICTaBICHUs JaHHbIX.
3aBUCHMOCTH MEXXIY BEITMYHHAMH.
Hcnonb3oBare mu@poBbie pecypebl JUis
mocTpoeHuss  rpa¢pukoB  QYHKOUH |
M3YYICHUS UX CBOIMCTB
Paznea 3. Iloka3areabHast GpyHKIHS 18
Tema 3.1. [loka3arenbHas ConeprkaHue JEKIUU DopMyJIHPOBATD, 3alKuChIBATh B
(yHKIMA, €€ cBOMCTBA U 1.ITokazarenbHast QyHKIWS, e€ CBOWCTBA H Trpaduk CHMBOJIMYECKOH dopme "
I‘pa(bI/IK H’paKTI/I‘leCKI/Ie 3aHITUA WIIOCTPUPOBATL TIpUMEpaMU CBOMCTBa
1. ITocTpoenre rpathuKOB OKA3aTeIbHBIX (QYHKIUI. 2 | CTCIICHH.
IIpuMeHsTH cBoOlicTBA CTENEHU IS
mpeoOpa3oBaHus BBIpa)KEHUH.
Tema 3.2. TloxasarepHbie Coneprartine aexiimt (Ifo Mp.lm 0BaTb M WJLIIOCT pu 0BaTh
yPaBHEHHS M HEPABCHCTBA. 1. IToka3arenbHble ypaBHeHHs1. OCHOBHbIE IPUEMBI MX PEILICHUSI. v aI()lm):lecﬁn S HOKaEaTIe)HbHOﬁ
2. Iloka3aresnbHble HepaBeHCTBA. OCHOBHBIE IPHEMBI HX PELICHUSL. P
GbyHKIMY.
[MpakTHyeckye 3aHATHS
Lp " 5 Pemiats OCHOBHBIE THIBI IOKa3aTeNbHBIX
.PemieHne mokasarenbHbIX ypaBHEHHH. o
> Pe CHYC ToKasaren YPABHCHMHM, 5 YpaBHEHUH U HEPAaBEHCTB.
. Pemienue nokasarespHbIX YpaBHEHUH Mcnonb3oBath ungpoBbie pecypebt s
3. Penrenue noka3aresibHbIX HEPaBEHCTB noctpoennss  rpaduko  (GyHKUMi  H
2 U3Y9IEHUs X CBOIMCTB
4. Perienue noka3arenbHbIX HEPABEHCTB 2
Kontposabnasi padora Ne 2 2
Paznen 4. Jlorapudgmudeckas GpyHKIus 22




Tema 4.1. Jlorapudm uncna. ConeprkaHue JIEKIUU DopMy.JIMPOBATh, 3alHChIBATh B
JlecaTuuHbIE U HaTypaJbHBIE 1. Jlorapudm uncna. JlecsiTHUHBIC W HaTypaJIbHbIE JOTapUPMBL. 2 CHMBOJIHYECKOi ¢dopme Hu
JIOI‘apI/ICI)MLI. Hpe06pa3OBaHHe 2. _H()rappl(bMp[qec[(a;[ (byHKHI/Iﬂ, eé CBOMCTBA U r‘pa(bp[[( 2 WIIIOCTPUPOBATh NPUMEpPaMH CBOMCTBA
BBIPAKECHUH, COAEPIKAIINX [IpaKTHIeCKUE 3aHSTHS norapudma.
sorapumbi. 1. Peienue 3aanuii Ha IPUMEHEHHUE OTIPEEIEHHs JIorapudMa, OCHOBHOIO 2 B"m‘m“’”v" npeodpasoBanus
J0Tapu(pMHIECKOrO TOXKIECTBA M CBONCTB JIOrapU(pMOB. BBIDQKCHHH, CONCPHAIIHIX JOTapHMBI.
2.IIpeobpa3oBaHue BEIpAKEHHUI, COICPIKAIINX JIOTapU(MBL. 2 (DOPMy‘H“pOBaTbu " WILTIOCTpHpOBATD
rpadguyecku cBOWCTBa JorapupmMuIecKon
3. IlpeoOpa3oBaHue BBIpAKEHHIA, COAEPIKAILUX JIOTapH(PMBI. byHKIHH.
2 Pemats OCHOBHBIE THIIBI
Tema 4.2 JlorapudmMudeckne CoznepikaHue JeKUUHI JIOTapUPMITIECKUX ypaBHEHUH u
YPABHCHHUS 1 HEPABEHCTBA. 1. Jlorapupmudeckue ypaBHeHUs1. OCHOBHBIC IPUEMBI UX PEIICHUS. 2 HEPABEHCTB.
Hcnonb3oBarh nmu¢poBbie pecypebl U
2. Jlorapupmmueckue HepaBeHcTBA. OCHOBHBIE TPUEMBI HX PEIICHHS 2 noctpoeHust  rpadukoB  QYHKIMA @ H
W3Yy4EHHUS UX CBOWCTB.
IIpaxTuyeckue 3aHATHL 3HaKOMHMTBCSI € MCTOpHMell pa3BUTHA
1. TocTpoenue rpahukoB gorapumMmyeckux QyHKIHIA. 2 | MaTeMaTiKu
2.Pemntenne morapuMUUECKUX YPaBHEHNIA. 2
3. Pemenne norapuMudecknx HEpaBEHCTB 2
KonTtpoabnas padora Ne 3 2

Paznen 5. ®opmyasl TpuroHoMeTrpun. TpUroHoMeTpHYecKre ypaBHeHUs M HepaBeHCTBA. TpuroHomerpnieckue
¢ynkuuu n ux rpadpukn.

32
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Tema 5.1. Cunyc, KOCUHYC U

ConepikaHue JICKITUH

TAHI'€HC YMCJIOBOIO apryMeHTa. 1. TpI/II‘OHOMeTpI/IlICCKaS[ OKPYKHOCTB, OIIPECACITICHUE TPUTOHOMETPUYCCKUX Q)YHKHHIZ 2
ApKCI/IHyc, apKKOCHHYC U YHCJIOBOI'O aprymMeHTa, ux CBOMCTBa
ApKTaHTEHC YUCIIOBOTO
apryMeHTa.
Tema 5.2. OcHOBHEIE ConeprkaHue JIEKINHA
TPUTOHOMETPUICCKHEC 1. 3aBHCUMOCTB MEXKAY CHHYCOM, KOCHHYCOM M TAaHT€HCOM OIHOTO ¥ TOTO K€ YIJIa. 2
(bopmyIbL. OCHOBHBIEC TPUTOHOMETPHUYECKUE TOXKICCTBA.
2. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITEIL. 2
3. ®opMmyJIbl IPUBEICHHUS. 2
IIpakTHdecKkre 3aHATHS
1. TIpeobpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHHMT. 2
2. Ilpeobpa3oBaHue TPUTOHOMETPHUECKHUX BBIPasKEHUH. 2
Tema5.3. Tpuronomerpuueckue | ConepxaHue JeKIUU
YpPaBHEHHUS 1. Ilpocreiinirie TPHTOHOMETPUYECKHUE YPABHEHHUSL. 2
2. TpuroHoMeTpHUECKHE YpaBHEHHUsI, CBOISLINECS K KBaApaTHbIM. OAHOPOAHbIE
TPUTOHOMETPUUECKHUE YPaBHEHMsL 11 U 21 cTeneHu 2
3. TpuroHOMeTpUUECKUE YPaBHEHHUSI, pEllIaeMble Pa3IoKEHUEM HAa MHOXKHUTEIH. 2
[IpakTuueckue 3aHATUA
1.PenieHne mpocTeHIINX TPUTOHOMETPHUECKUX YPABHEHHH. 2
2.IIprMeHeHe OCHOBHBIX METO/IOB PEIICHHUS TPUTOHOMETPHUECKHAX YPaBHEHH. 2
3. Pemenne TpUTOHOMETPHUECKUX YPAaBHEHHH. 2
Tema 5.4. CopeprkaHue JISKIUU
TpuroHoMeTpudIecKue 1 TIpocTeiimme TPUroHOMETPUIECKHE HEpAaBEHCTRA 2
HCpaBCHCTBA [IpakTHdeckue 3aHATHS
1. PemeHnne TpUroHOMETpHYECKUX HEPABEHCTB 2
Tema 5.5. CozepxaHue JeKIUU
TpuroHomerpuueckue 1. TpuronoMeTpuueckre OYHKIHUN, HX CBOWCTBA U TPAQUKH. 2
(yHKIMK 1 BX TPadUKH KonTtpoabnas padora Ned 2

Ol'lepl/lpﬂBaT]) NMOHATUAMM: CHUHYC,
KOCHMHYC M TaHI'CHC IPOMU3BOJILHOIO YyIJjia,
nepuoanvecckas (l)yHKHI/IH.

Hcnoan3oBaTh 3amuch MMPOU3BOJILHOTO

yria gyepes oOparHbIe
TPUTOHOMETPUYECKUE (QYHKIIHH.
Beinoansars npeodpa3oBaHus

TPUTOHOMETPUIECKIX BBIPAKCHUH.
CTpouts, aHATU3MPOBATH, CPABHUBATH
rpaduKu TPUTOHOMETPHUIECKUX (DYHKITHI.
@DopMyJIMpPOBaTL U WJIIOCTPUPOBATH
rpadpuyecku CBOMCTBa
TPUTOHOMETPUUECKUX QyHKIHUH.
Hcnoab3oBars rpadukm Ui pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.

Pemars OCHOBHBIE THIIBI
TPUTOHOMETPUIECKHIX ypaBHEHHUH,
npocreinme TPUTOHOMETPUYECKHE
HEpaBEHCTBA.

Pazngea 6. Ilocs1ienoBaTe IbHOCTH H IPOTPECCUH.




Tema 6.1.
TTocaenoBaTeabHOCTH U
MIPOTPECCHH.

Conep)kaHue JEKIUN

1. HOCJ’ICL[OBaTeJ'ILHOCTI/I, CII0COOBI 3aJaHus HOCHGHOB&TCHLHOCTGﬁ. MoOHOTOHHEIE
I10CJIEA0BATCIIBHOCTH. ApI/I(bMCTI/I‘IeCKaﬂ 1 rCOMETPHUYCCKAA ITPOTrPECCHUM.

HDaKTI/I‘IeCKI/Ie 3aHATUA

1. BeckoneuHo yOpIBaromas reomeTpudeckas nporpeccus. Cymma 6eCKOHETHO
yOBbIBatoIIel reoMeTpudeckoit mporpeccun. Gopmysia CIOKHBIX TPOLIEHTOB.

Hcnonb3oBanue Nporpeccuu s pelieHus peaibHbIX 3a/1a4 MPUKIaIHOTO XapaKTepa.

OnepupoBatb MOHSITHSIMU:
MOCJIeIOBATEIBHOCTD, apudMeTHyeckas u
reOMeTpHYECKasi MPOrpeccuu; OECKOHSYHO
yOBIBalOIasi reOMETpUYECKasi IPOrpeccHs,
cymma OECKOHEYHO yOBbIBatoIIEH
FEOMETPUYECKOU ITPOIPECCUH.

3anaBarh MOCJIEI0BATEILHOCTH
Pa3IMYHBIMH CIIOCOOaMU.

IIpnmensaTs dhopmyry CJIOKHBIX
NPOLEHTOB /Uil PpelieHHusl 3a1ad  u3
peanbHOW TNPaKkTUKH (C HCIOIb30BaHUEM
KaJbKYISATOPA).

Hcnoab3oBars CBOliCTBA
MOCJIEA0BATENLHOCTEH W HpOrpeccuil Juis
pelICHUs] peaNbHbIX 3a1ad MPUKIATHOTO
Xapaxrepa

Paznen 7. Beenenne B crepeomerpuio. IlpsiMblie 1 JI0CKOCTH B IPOCTPAHCTBE.

20

Tema 7.1. OcHOBHEIE TOHATHSA
CTEPEOMETPUN. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB
Ha PHCYHKAaX.

CopepxaHue JeKIUU
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1.0cHOBHBIE TIOHATHS cTepeoMeTpur. [IpaBria H300paXKeHUs Ha PUCYHKaX:
N300paKEHHUS IIIOCKOCTEH, apaJuIEeIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka.
[TonsiTre 00 aKCHMOMAaTHYECKOM ITIOCTPOSHUN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH
U CJIE/ICTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHHe MHOTOTPaHHUKOB Ha PUCYHKaX, Ha
MPOEKITMOHHBIX YepTekaxX. HavuaapHBIC CBEICHUS O KyOe U MUpaMue, UX Pa3sBEPTKH U
Mojienii. CeYeHUs: MHOTOTPAHHHUKOB.

HDaKTI/I‘{eCKI/Ie 3aHATUSA

1.3amaun Ha NOCTPOCHUC CCUCHU: MOCTPOCHUC CCUYCHUS METOAOM CJICI0B, KPATKO
3allMCbIBATh Iaru NOCTPOCHUA CCUCHUA.

Tema 7.2. [Ipsimble u
IUIOCKOCTH B IPOCTPAHCTBE.

ConeprxkaHue JSKIUU

1. B3auMHoOe pacnonokeHHe IPAMBIX, IPSIMOI U IUNIOCKOCTH, INIOCKOCTEH B
IMPOCTPAHCTBE.

2. IleprieHIUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE
OT NPSIMOM 0 TTOCKOCTH.

2. VIyIbl MEXY MPSIMBIMHU, MKy MPSIMBIME ¥ TUIOCKOCTSIMH, IBYTDAHHbIC YIIIbI.
3. Teopema 0 Tpex MePICHANKYIISIpax.

IIpakTHdecKre 3aHATHS

1. [TpumeHEeHNE TEOPEMBI O TPEX MEPIEHANKYIISIpaxX K PEIICHHIO 3a1a9.

AKTyanu3upoBatb (akThl W METOJbI
IUTAHUMETPUH, pelleBaHTHBIE TeMe.
IHony4ars MpeJCTaBICHUS 0
NIPOCTPAHCTBEHHBIX (Urypax, pa3duparb
npocreiiye npaBuia H300paKEHHS ITHUX

¢buryp.

HN3o0paxary mnpsMyr0 MU IUIOCKOCTh Ha
PHCYHKE.

Pacno3znaBarh MHOTOTPaHHHKH,

nupamuay, KyO, Ha3bIBaTh WX DIIEMEHTBI.
Jenarp  pucyHoxk Ky0a, IUpaMHIbI,
HaxXoOAuThb OH_II/I6KI/I B HEBCPHBIX
HU300paKCHUSAX.

3HAKOMHUTBCA C CEUCHHUSIMH, C METOIOM
CII[IOB; HKCIONb30BaTh MJIS MOCTPOCHHUS
CEUYCHHSI METOJ CIICZIOB, KPATKO 3aIHChIBATD
IIaT¥ MOCTPOCHHUS ceyeHus. Pacnmo3HaBaTh
BUJI CEUCHHUS] M OTHOIICHHH, B KOTOPBIX
ceueHHe JenuT pedpa Ky0a, HaXOIWTh
IO/ CCUCHHSI. Hcnoan3oBaTh
nogoOue THpU  pelnieHuH  33jad  Ha
MOCTPOEHUE CeUYeHUH. 3HAKOMMTbCH C
AKCHOMAaTHYECKUM MOCTPOCHUEM
CTEPEOMETPHH, c aKCHOMaMH
CTEPEOMETPUH M CJCACTBUSIMH W3 HHX.
MiuniocTpupoBaTh akCHOMBI PUCYHKAMHU U
MPUMEpaMH U3 OKPYKarolleil 00CTaHOBKU
AKTyanuzupoBatb (akThl W METOJbI
TUIAHUMETPHH, pelieBaHTHbIC TeMe,
IIPOBOJUTH AaHAJIOTHH.

Iepeynciisitb  BO3MOXKHBIE  CIIOCOOBI
PAaCIIONOKCHUSI JIBYX MPAMBIX B
NPOCTPAHCTBE, WUTIOCTPUPOBATh WX Ha
npuMepax.

JaBaTb omnpeneieHHe CKPEIIUBAIOIIUXCS
MPSAMBbIX, (bopMynupoBaTh MPU3HAK
CKPCIIUBAOIIMXCSA TMPSIMBIX W MOPUMEHSTDH
€ro IpH PELICHUH 3a/ad.

Pacnio3HaBarh Tpu3My, Ha3biBaTh €&
SIIEMEHTBI.

CTpouTh CEYeHHs TNPHU3MbI Ha TOTOBBIX
YePTEKAX.




2. HaXO)KI[CHI/IG yriia MEKAY IIJIOCKOCTAMU, MOCTPOCHUC HpOGKI_[I/Iﬁ MIpsAMbIX HA
IIJIOCKOCTb.

Ilepeunciasitb  BO3MOXHBIC  CITIOCOOBI
B3aUMHOTO  PACIOJIOKEHHUS TpPSIMOH W
IUIOCKOCTH B MPOCTPAHCTBE, HPHUBOIUTH
COOTBETCTBYIOIIME NPHUMEPHI U3 PEaTbHON
KHU3HU.

JlaBaTh ompenejieHMe TapauICIbHOCTH
HIPSIMOU U IUIOCKOCTH.

®opMyJIMPOBaATH NPHU3HAK
MapajuIeIbHOCTH TPSIMOM M IJIOCKOCTH,
YTBEpKJICHUE O MPSAMOU MepeceueHus AByX
IIOCKOCTEH, MIPOXOASALINX gyepes
napasuleNIbHbIE IPsIMBIE.

Pemare  mpakTHdYeckWe — 3aadd  Ha
MIOCTPOCHUE  CEUCHWH  MHOTOTPAaHHHKA.
OO0bsICHATH CiTy4Jan B3aUMHOTO
PacIoNIOKEHHS MIIIOCKOCTEM.

JaBaTb  ompedelieHHe  TTapaUICIbHbBIX
IUIOCKOCTEH; MPUBOAUTH IpHUMEPHl U3
peanbHOM  KM3HM M OKpYyXarolleu
00CTaHOBKH, WIITIOCTPUPYIOIIHE
napaJyIeIbHOCTh IIJI0CKOCTEM.
Hcnonb30BaTh TMPH3HAK MapauIeIbHOCTH
JIBYX IIOCKOCTEH, CBOMCTBA MapajlIEbHBIX
IUIOCKOCTEH TMpH peUIeHnH 3aJad  Ha
MIOCTPOCHHE.

OOBbACHATS, 4TOo Ha3bIBACTCS
HapajuleIbHBIM TPOEKTUPOBAaHUEM M Kak
BBINIOJIHSAETCS TPOEKTHPOBaHWE (QUIYp Ha
IIOCKOCTb.

N300paxkares B mapauieNnbHOM MPOEKIUU
pasnuyYHBlE  T€OMETpPHYECKHE  (PUTYPBI
MoneaupoBaTh peajbHbIE CHUTYyallMd Ha
SI3BIKE TEOMETPHH, HCCIIEI0BATh
MOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM
TeOMETPHUYECKHUX MOHATHH.

Hcnoab3oBare m1pu pemieHHH 3agad Ha
IIOCTPOEHUE ceyeHui TIOHSITHE
MapajuleIbHOCTH, MPHU3HAKM M CBOWCTBA

HapajulebHBIX MPSMBIX HA IUIOCKOCTH
AKTyanu3upoBaTb (akTbl W METOIBI
IUITAaHUMETPHH, peIeBaHTHBIC TEME,
MIPOBOJUTH AHAJIOTHH.

OO0bsicHATBH, KakoW Yrol Ha3bIBaeTCA
yIIOM MEXKIY MepeCceKaroMMUCS
MPSIMBIMH, CKPEIIIUBAIOIIUMUCS NPSIMBIMH B
MPOCTPAHCTBE.
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JaBarh onpenejieHue IEPIEHIUKYISIPHBIX
OPSMBIX U INIPSAMOM, NEPHEHAMKYIIPHOU K
mwiockoctd. HaxoguTes  ymibsl  MeXIy
CKPEIINBAIONIMMHUCS TPSMBIMH B Kybe u
nupaMue.

[puBoauTs mnpumepbl U3 peaJbHOU
JKHU3HA W OKpy)Karomed oO0CTaHOBKH,
WLIIOCTPUPYIOIIUE  NEPIEHAUKYIAPHOCTD

MPSAMBIX B MIPOCTPAHCTBE "
MEPIEHANKYIIPHOCTD psIMOH K
IUIOCKOCTH.

DopMyJIMPOBATH MIPU3HAK
MEePIEeHANKYTSIPHOCTH MPSIMOi u

IUIOCKOCTH, NMPHUMEHATh €ro Ha IMpPaKTUKE:
OOBSICHATh  MEPHEHAMKYIIPHOCT pedpa
Ky0a 1 TMaroHajy ero rpaHu, KoTopast ero

HE CONICPXKUT, HAXOAWUTh JJIMHY JHAroHaju

KyOa.

Beruncasats BBICOTY MIpaBUWIbHOMN
TpEYronbHON u MIpaBWIbHOMN
YETBIPEXYTOJABHOM NHMpaMui IO JUIMHAM
pédep.

Pemarnp 3a7a4n Ha  BBIYMCJICHUS,
CBS3aHHBIE C  TMEPHEHAUKYISIPHOCTHIO
NPSIMOM M TUIOCKOCTH, C HCIOJb30BAHHEM
MPU PCIICHUH TUIAHUMETPUYCCKUX (DaKkToB
U METOJIOB.

OObACHATD, 410 Ha3bIBAKOT
MEPIICHANKYISIPOM W HAKIIOHHOW W3 TOYKH
K IDIOCKOCTH; TPOCKIHMEH HAKIOHHOH Ha
IJIOCKOCTb.

OO0BbSICHATD, 4TO Ha3bIBACTCS
pacCTOsSTHUEM: OT TOYKHA [0 IUIOCKOCTH,
MEXAy TapauieJbHBIMA  TUIOCKOCTSIMH,
MEXAy INpsIMOH UM IapajuleJbHOU el
IJIOCKOCTBIO; MEXKAY CKPEHIMBAOIIUMUCS
MPSIMBIMH.

HaxonuTh 53TH paccTOSHUA B MPOCTHIX
cIydasx B KyOe, mHpamuje, IpH3ME.
MopneanpoBarh peajbHblE CUTyallud Ha
SI3BIKE TEOMETPHH, HCCIIE0BaTh
MMOCTPOCHHBIE MOJAETH C HCIOJIh30BAaHHEM
TeOMETPHUYCSCKHUX TIOHATHH.




Hcnonab3oBaTs INpH pemieHuM 33j7ad Ha
noctpoenue ceueHnid teopemy Iudaropa,
CBOHMCTBA TIPSIMOYTOJIBHBIX TPEYTOJTHHUKOB
AKTyanu3upoBaTb (akTbl W METOIBI
IUITAHUMETPHH, peneBaHTHBIC TEME,
MIPOBOANTH aHAJIOTHH.

JlaBaTh onpeaeneHue yria MeXIy IpaMon
U IUIOCKOCTBIO, (POPMYIIHPOBATH TEOPEMY O
TpEX NMEPHEHANKYIAPAX U 0OPAaTHYIO K HEM.
Haxomuts yron Mexnay mnpsmMod u
IJIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosHUE OT TOUKM [0 MNpsMOM Ha
IUTOCKOCTH, HCIONB3ys TEOpeMy O TpEx
MEPIEHANKYIAPAX.

IIpoBoauTh Ha uepTeXE MEPHEHAMKYIAP:
U3 TOYKH HA TPSAMYyI0;, M3 TOYKH Ha
IUIOCKOCTb.

JlaBaTh onpeneneHue IBYTPaHHOTO yIia U
€ro AJIEMEHTOB.

OO0bsACHATL pPaBEHCTBO BCEX JIMHEHHBIX
YIJIOB JIBYTPaHHOTIO yTJa.

HaxoanTh Ha yeprexe IBYIpaHHBINA Yo
npu pebpe MIUPaMUJBI, MIPU3MBI,
napaJuleenuIesia.

JlaBaTb  ompepejieHHe yIia  MEXIy
IUTOCKOCTSIMH.

JaBarb onpenesienue u (popmyaupoBarb
NPU3HAK  B3aMMHO  MEPIEHIUKYISPHBIX
IIOCKOCTEM.

HaxoanTh yrmmsl Mexay IJIOCKOCTAMH B
KyOe U mupamuje.

Hcnonb3oBare mnpu  pelieHUH  3amad

OCHOBHBIE TEOpEMBI u METO/IBI
TUTAHUMETPHH.

MoneaupoBarh peajbHbIE CHUTYyallMd Ha
SI3BIKE T€OMETPHH, HCCIe10BaTh

IIOCTPOEHHBIE MOJEIU C HCIOIb30BaHHUEM
reOMETPUYECKUX MOHSATHIA.

Hcnonb3oBare npu pemieHuH 3ajad Ha
MOCTPOCHUE CEYEHUH COOTHOILEHHUS B
HIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
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KonTtpoabnas padora NeS

Pasnes 8. BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE.

18

Tema 8.1. Bextops! B
MPOCTPAHCTBE.

ConepxaHue JeKIUU




1. BexTop Ha MIIOCKOCTH U B IpocTpaHcTBe. Monynb Bekropa. CioxxeHue u
BBIUMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.

2. KonnnHaeapHOCTH BEKTOPOB. paBEHCTBO BEKTOPOB. Pa3noikeHne BeKTopa Mo TpéM
HEKOMILIaHApHBIM BekTopaM. IIpaBuio napawuienenunesna.

HDaKTI/I‘leCKI/Ie 3aHATHUA

AKTyanm3upoBaTrb (GaxkThl W METOJBI
TUTAaHUMETPHH, peeBaHTHBIC TeMe,
MIPOBOJIUTH AHAJIOTHH.

OnepupoBarb  IOHATHEM  BEKTOp B
MIPOCTPAHCTBE.

= = DopMyJIMPOBATH MIPaBUIIO
1. Pemienvie 3aja4, CB3aHHBIX C NPUMEHEHHEM NPaBUII ACUCTBUM ¢ BeKTODaMI/I.“ - 21, apaJUienenumesa npu CITOKCHIH
2. PaznoxxeHHne BEKTOpa IO HampasieHUsAM. Pemienue 3aa4 Ha BBINIOIHEHUE JeiCTBUI 2 BEKTOPOB.
Hal BOKTOPAMMH. CkJaabIBaTh,  BBIYUTATh  BEKTOPBI,
Tema 8.2. [IpsmoyronsHas ConeprkaHue JeKIUu YMHOKATb BEKTOP Ha UCIIO.
CUCTEMa KOOpAHUHAT B 1. IIpsamoyronbHas cucTeMa KOOpAUHAT B IPOCTpaHCTBE. CBA3b MEXKIY M3yuaTh OCHOBHBIC CBOICTBA  3THX
MPOCTPAHCTBE. KOOpAMHATAMU BEKTOPOB ¥ KOOPAMHAT TOYEK. OTIepalHi.
2. [Ipocreiimue 3aaa4u B KOOpAXHATaX. YToJ MEXIy BekTopamu. CKalsipHOE JlaBaTe  onpeaeJeHHe  IPSIMOYTOIBHOIN
ITPOM3BEACHNC BCKTOPOB. CHUCTEMbl KOODJIMHAT B MPOCTPAHCTBE.
IIpaKTHYCCKHUE 3aHATHSI BeipazuTh KOOpAMHATEI BEKTOpa Yepe3
1. IlpocTeiimue 3aga9u B KOOPAUHATAX. 2 | KOOpIMHATHI €I'0 KOHIIOB.
2. KooparHAaTHO-BEKTOPHBII METOA IPU PELIEHUU TEOMETPUUECKUX 3a1a4. 2 | BolBoquTb,  MCHOJB30BATH  (GopMyITy
JUIMHBI BEKTOpa M PACCTOSIHUS MEXIy
TOYKaMH.
BeipaikaTe  ckamsipHOE  IIPOU3BEACHUE
BEKTOPOB ~ 4epe3  UX  KOOPAUHATHI,
BBIUUCIIATh YTOJI MEXIYy AByMs BEKTOpaMH,
JIByMSI IPSIMBIMHU.
Haxonuts yrom Mexay nOpsMod u
IUIOCKOCTBIO,  YIOJI ~ MEXIy  JABYMs
IUIOCKOCTSIMH aHATUTHYECKUMH METOJAMH.
BeiBoauTh, MCHOAB30BaTH  (opMyTy
PacCTOSHUSA OT TOYKH J10 TUIOCKOCTH
KonTponbHas padora Ne6 2

Paznen 9. IlpousBoaHas pyHkIx

HHU U €€ IPUMECHCHUE.

36

Tema 9.1. [TpousBogHast
¢ynkimu. [eomeTpuyeckuii u
(u3nUeCKuii CMBICIT.
npou3BoAHOH. [Ipon3BonHbIE
3JIEMEHTAPHBIX (QyHKIUH.
[IpousBomHast CyMMBI,
MIPOU3BEICHIS, YACTHOTO
yHKUIHH

CoxepxaHue JeKIUU
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1. HenpepriBabie pynkmnuu. [IponsBonnas Gynkimu. [Ipon3BomHbie 3JeMEHTaPHBIX
dyuxuumii. [Ipon3BoaHast CyMMBbI, IPOU3BEAEHUS, YaCTHOTO (DYHKIIUN

2. [IpousBomHas CIOKHOM (HYHKIINU.

3. 'eomeTpudecknii 1 GU3UMUECKUN CMBICI IPON3BOAHON. YpaBHEHNE KacaTeIbHOM
rpadbuky QyHKIHN

HpaKTI/I‘IGCKI/Ie 3aHATUSA

OnepupoBaTh NMOHATUSIMHU: HETIPEPHIBHAS
byHKIMS; MIPOU3BOJHAS ¢$yHKIMN.
Hcnonb3oBarb reoMeTpUUECKUil u
¢u3HUeCKHi CMBICI TIPOM3BOTHOM  UIst
pemIeHus 3a1ad.

HaxoauTh npOM3BOIHBIE 3IIEMEHTAPHBIX

1. HaxoxieHre Ipou3BOIHBIX (DYHKIIAH. 2 .
HKITMHA BBIYHCIISATH MIPOU3BOJHBIC
2. HaxoxxieHre IpoOn3BOAHBIX Pa3IMYHEIX (ODYHKIIUH. 2 bynxumi, p A
= > CYMMBHI, MIPOU3BENCHUS, YaCTHOTO
3. HaxoskIeHHEe IPOM3BOAHOM CIOKHOU (DYHKITHH 2 N
. " GbyHKITHI.
4. HaxoxieHre MPOU3BOIHON CIOKHOM (DYHKIIUH. 2
S H - 5 HUcnoab3oBarb MIPOU3BOAHYIO TS
. Harmucanue }/‘paBHeHI/IH KacaTem,f{OH K rpaduKy QyHKIUH. HCCTIE/OBAHHS (DYHKIIMH HA MOHOTOHHOCTH
6. U3NYECKHI CMBICIT TPOU3BOIHOM. 21nu DKCTPEMyMbI, TPUMEHSTh pE3yNLTaTbl
Konrpoannas pabora Ne7 2 | uccnenosanus x MOCTPOEHUIO TPadhUKOB.
Tema 9.2. [Ipumenenue ConeprkaHue JEeKIUu IpuMensiTh TIPOM3BOIHYO ISt
MIPOU3BOIHOM. 1. MOHOTOHHOCTB M DKCTPEMYMBI (DYHKITUH. HaXOXKICHUS HAWJy4yllero pelieHus B
2. HaxoxxieHne HauOOJIbIIEro i HAMMEHbIIEr0 3HaUYeHUs (DYHKIIMHM Ha OTPE3KE. HPUKJIAJHBIX, B TOM quCIIe
3. [IpumeHeHre MPOU3BOIHON K HCCIIETOBAHMIO (DYHKIIHH. COIMAJIbHO-9KOHOMUYCCKHX, 3a/1a4aX.
AKTUYCCKUE 3aHATHS ucropuei BHUTHUS
I1 3HAKOMHUTBCS C HCTOpHE a3
1. [TpuMeHEeHHE TPOU3BOTHON K MCCIICIOBAHUIO (DYHKITHIA. 2 | MareMaTu4ecKoro aHaIM3a
2. [Moctpoenue rpadhukoB QYHKIIUH C IOMOIIBIO €€ UCCIICIOBAHUS. 2
3. Pemnrenue 3a/1a4 Ha HaXOXKAEHUE HAMOOIBIIETO M HAMMEHBIIIETO 3HAYCHHUA. 2
4. TTpuMepsl UCTIOIBH30BAHMSI POU3BOTHON TSI HAXOXKIACHHSI PAIlMOHATLHOTO 2
pelIeHns B MPUKIAIHbIX 3a7a49aX.
Kontpoabnasi padora Ne§ 2
Paznen 10. MuTerpas u ero npuMeHeHusl. 20
Tema 10.1. ITepBooGpa3zHasi. CozepxaHue JeKIIU
1. [TepBoOOpa3Hast U ee TEOMETPUIECCKUI CMBICT U OCHOBHOE CBOMCTBO, MPABUIIO OnepupoBarhb TTOHSTHSIMH:
HaxokaeHus. Tabnuia nepBooOpasHbIX. nepBooOpasHas, HHTErpall.
2. HeonpenieneHHBII MHTErpal, IPaBHUIa HAXOXKACHHS. HaxonuTe nepsoobpasHbie dIeMEHTapHBIX
[IpaKTHYecKHe 3aHsTHS (GYHKIUH,  BBIYMCIATH  MHTETPA] IO
1. HaxoxieHre nepBooOpa3Hbix QyHKIHN. 2 bopmyne HI’IOTOH?}_HeH6HHHa'
3HAKOMHTBCSI C UCTOpUCH pa3BUTHA
2. HaxoxieHne HeonpeAeIeHHOro HHTerpana. 2
MaTeMaTHYECKOrO aHalIn3a
Tema 10.2. OnpeneneHHblit CojepkaHue JICKITUU
HHTErpa. 1. Onpenenennsiii uarerpan. ®opmyna Herorona-JleitOuuiia.
2. KpuBonuHeitHas Tpanenus U ee IIONMa b, Iockas GUrypa u ee mionias.
[IpakTHUecKue 3aHATHS
1. Beruucienue onpeneiaeHHoro uarerpana. @opmyna HerotoHa-JIeliOHma. 2
2. HaxoxaeHue mionaan KpUBOJIMHEHHON Tpanenuu. 2
3. HaxosxIeHH€ MIJIOIIA AN [IJI0CKON (hUTYPEIL. 2
KonTtpoabnas padora Ne9 2




Paznea 11. MHOTOrpaHHUKH.

20

Tema 11.1. ITouarue
MHOTOIPaHHHKA.

CO,Ilep)KaHI/Ie JICKIIUH

26




1. ITongarue MHOTOI'paHHHKa, OCHOBHBIC 3JIEMEHTBI MHOT'OI'PaHHHKA, BBIITYKIIBIC U
HEBBIIIYKJIbIE MHOTOTPaHHMKY; pa3BEPTKAa MHOrorpanHuka. IIpaBuibHele
MHoOrorpanHuku. @opmyra Ditiepa.

2. [Ipu3ma: n-yrojipHas mpu3Ma; TpaHu U OCHOBAHUS PU3MBIL; IPSMasi U HAKIIOHHAS
MIPU3MBI;, OOKOBas U MOJTHAs TIOBEPXHOCTH pu3MeL. [lapamnenenunern,

MPSIMOYTOJIBHEIH MapajlIeNIemuIe]], ero JMEeMeHTH U cBolicTBa. [nomans 60koBOI
HOBEPXHOCTHU U MOJHON IMTOBEPXHOCTH MPSIMON MIPHU3MBL.

3. Ilmpamua: n-yroiapHast MUpaMuUa, TPaHd H OCHOBaHHE IIPaMHUIBL; OOKOBas U
MIOJTHASE TOBEPXHOCTh MUPaMHU/IBL; IPAaBIIIbHAS U yced€HHas mupamua. [lnomanp
OOKOBOM MOBEPXHOCTH Y TTOJTHOW MOBEPXHOCTH MTUPAMHUJIBI.

IIpakTraeckue 3aHsTHs

1. BerauciieHue 3JeMEHTOB IPHU3MBbI, HAXOKJICHUE €€ TIONIJIH. 2
2. BerumciieHne 3JeMEHTOB TUPAMUIbI, HAXOXJICHHUE €€ TUTOIIATH. 2
3. CumMeTpust B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIEHO TOUKH, TIPSMOT, 2
IUIOCKOCTH. DJIEMEHTH CHMMETPHH B MHPaMUAAX, apajlieIenueax, MPaBHiIbHBIX
MHOTOTPAHHHKAX.

Tema 11.2. O0beMbI CojaepikaHue JICKIUU

MHOI'OI'PDAHHHUKOB. 1. IToustre 06 00béMe. DOPMYITBI 00BEM TUPAMHUIBI, TPU3MBEL.
IIpakTUYeCcKHe 3aHATH
1. HaxoxxaeHne o0bemMa pu3MBbl. 2
2. Haxoxnenne o0bema miupaMuibl. 2

AKTyanm3upoBaTb (akTel W METOIBI
IJIAaHUMETPUH, peleBaHTHbIE TeME,
MIPOBOJIUTH AHAJIOTHH.

JaBars ompeaeneHue mapajuielenunena,
pacmo3HaBaTb €ro BHJIbl U  HU3y4daTh
CBOMCTBA.

JaBatb onpeaejieHne MHPaMHIBI,
pacro3HaBarh BUJIBI HPaMHU]I,
¢dopMymHpOBaTH CBOIcTBA p&bep, rpaHelt u
BBICOTBI IPaBHIIBHOM MPaMUJBL.

HaxoauTh miomanb IOIHOH M OOKOBOI
HOBerHOCTI/I HI/IpaMI/I}ILI.

JdaBarb ompeneaeHue yCEUEHHOU
NUpaMHIbl, Ha3plBaTh €€  DIECMEHTHI.
@®opMyJIMpoOBATh TEOPEMY O IUIOLIAAU
OOKOBOM TIOBEPXHOCTH MpaBUIbLHON
YCeu€HHOI mupaMubl.

Pemarn 3aJa4d = Ha  BEIYHCIIEHHE,
CBsI3aHHBIC C TIUPAMHUIAMH, a TAKXKe 3a0a9n
Ha IOCTPOEHHUE CEUEHUM.

JlaBarb omnpeneieHue TIPU3MBL,
pacno3HaBaTh BUJIbI NPU3M, H300pa)kaTh
l'IpI/IBMI)I Ha qepTe)Ke.

Haxoauth 1Iomajas MOJHON MM OOKOBOM
MMOBEPXHOCTHU MPU3MBEI.

H3yuars cooTHoeHUs Ditnepa i yucia
pEOep, rpaHell W BEPIIMH MHOTOTPAHHHKA.
H3yuarp BUJIBI TIPABHIBHBIX
MHOTOTPaHHUKOB, ux Ha3BaHUA "
KOJIMYECTBO TPaHEH.

N3yyath CHMMETPHUIO MHOTOTPaHHHUKOB.
OO0bSICHATh, KaKW€ TOYKH HA3BIBAFOTCS
CHUMMETPUYHBIMA OTHOCHTEJIBHO JTaHHOM
TOYKH, HpHMOﬁ UIIn IIJIOCKOCTH, qTo
Ha3bIBAIOT HEHTPOM, OCBIO HIIN
IUTOCKOCTBIO CUMMETPHUHU ¢burypsl.
IpuBoauTh TNpPUMEPHl CUMMETPUUYHBIX
buryp B apXuTEKType, TEXHHUKE, MPHUPOJIC.
MopneanpoBaTh peajbHble CUTyallud Ha
SI3BIKE TeOMETpPUH, HCCJIEI0BATh
MMOCTPOCHHBIE MOJETH C HCIOJIh30BaHHEM
TEOMETPUUYECKUX TOHATHHA, WCIIOIH30BaTh
1o1001e MHOTOTPaHHUKOB.




AKTyanm3upoBaTrb (GaxkThl W METOJBI
IUTAHUMETPUH, pENIeBaHTHEIE TeMe.
OO0BACHATH, KaK N3MEPIIOTCS OOBEMBI TETI,
OPOBOAS  AHAJIOTUI0 C  U3MEPEHHEM
N OIHED (7] MHOTOYTOJIbHUKOB.
@®opMyJMpPOBaTL  OCHOBHBIE  CBOWMCTBa
00BEMOB.

H3yuarb, BBIBOIUTH (opMysbl. 00bEMa
IPSIMOYTOJIBHOTO napasuleNenunena,
MPU3MBI U TTHPaAMUIBL.

Borancisite 005EM NPU3MBI M IHPAMHJIBI
IO UX JIIEMEHTaM.

IIpumensite  00bEM  anst  pelmeHus
CTEpEOMETPUYECKUX  33Jad H  JUId
HAXOXJEHHsI TEOMETPHUYECKHUX BEIUYHH.
MogaenupoBarb peajbHBIE CUTyallUd Ha
SA3BIKE TeOMETPHH, Hce1e10BaTh
MIOCTPOEHHBIE MOJAETH C HCIOJIb30BaHHEM
TeOMETPUYECKUX MOHITUH.

KonTtpoabnas padora Nel0

Paznen 12. Tena Bpamenusi.

14

Tema 12.1. Hununmp.

ConepxaHue JeKIUU
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1. Llmnuuapuyeckas MoBepXHOCTh, 00pa3yrolye HIHHAPHYECKON TIOBEPXHOCTH, OCh
LWIMHIPUYECKOH noBepXxHOCTH. LlunuHap: ocHOBaHUs 1 OOKOBasi IOBEPXHOCTb,
o0pasyrolias ¥ 0ch; 0131 OOKOBOH U MOJIHOM noBepxHocTH. Popmyna odbema.

HpaKTI/I‘{eCKI/Ie 3aHATUSA

1. N3o6pakeHne nuauHApa Ha MII0CKOCTH. Pa3zBépTka nununapa. CeueHus UIHHIpA
(TUTOCKOCTBIO, TTApaJLICIIbHOW WK TEPIICHINKYIIIPHOM ocH nmiuHApa). HaxoxkaeHue
0o0beMa.

Tema 12.2. Konyc.

CozaeprkaHue JIEKITUHA

1. Konnueckas moBepxHOCTb, 00pa3yolre KOHNIEeCKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYeCKoH oBepxHOCTH. KoHyC: 0OCHOBaHME M BepIInHa, 00pasyromas 1
0Cb; TUIOIIAb OOKOBOH M TTOJTHOM ITOBEPXHOCTH. YCEUEHHBINH KOHYyC: 00pa3yiomue n
BBICOTa; OCHOBaHHUS U OOKOBasi MOBEPXHOCTB. V300paxkeHre KOHyCa Ha IIOCKOCTH.
Pa3Béprka xoHyca. CedeHus KoHyca (IIOCKOCTBIO, MApauICIbHOW OCHOBAaHHMIO, U
TUTOCKOCTBIO, MIPOXOASIIEH depe3 BepmHy ). Dopmyna odbema.

IIpakTHdeckre 3aHATHS

1. BrrunciieHre 31eMEeHTOB KOHYCa, IOCTPOCHNE CEUCHUH, HaX0XKICHNE 00beMa
KOHycCa.

Tema 12.3. lllap u chepa.

ConepxaHue JEKIUH

1. Ciepa u map: HeHTp, paguyc, THaMeTp; II0Maas IOBEpPXHOCTH chepbl. BzanMuoe
pacronoxenue cepsl 1 INIOCKOCTH; KacarelibHas INIOCKOCTh K chepe; MIIoLab
cthepol. M3o00pakenue chepsl, mapa Ha miiockoctd. Ceuenus rmapa. Popmyna oobema
rapa.

AKTyanu3upoBatb (akTel W METOJbI
IUTAHUMETPUH, pelleBaHTHBIE Teme,
MPOBOAUTH aHAJIOTHH.

JaBarp ompeznenenust chepsl W Imapa, UX
LIEHTpa, pajuyca, InaMeTpa.

OmnpeneanTsb chepy kKak GuUrypy BpaiieHus
OKPY’KHOCTH.

HccnenoBare B3aUMHOE PACIOJIOKEHHE
chepsl © IIOCKOCTH, HBYX  cdep,
WIUTIOCTPUPOBAaTh 3TO Ha dYeprexax u
pHCYHKaX.

DopMyJIHPOBATH ompeneseHne
KacareJIbHOH MIOCKOCTH K cdepe, CBOMCTBO
U TIPU3HAK KacaTeJIbHON IIOCKOCTH.
3HAKOMHTBHCS c reo/1e3n4eCKUMU
muHUSAMH  Ha  cdepe. OOBSICHATH, 4TO
Ha3bIBAIOT  IMJIMHIPOM, HAa3bIBaTh €T0
SIIEMEHTEI.

HN3yyarp, 00BSICHATH, Kak MOJYYUTh

UITAHAD My TEM BpaIeHHs
MPSIMOYTOJIBHUKA.

BbiBoIMTH, HCNOJB30BATh (OPMYIBI LIS
BBIUHCIICHUS TUTOIIA M 060KOBOI

MOBEPXHOCTH LIMWIUH]IPA.
H3yuars, pacno3HaBaTh  Pa3BEpPTKy
HWIHHIIpA.

HN300paxkary UWIMHAD U €ro CEUYCHUA
IJIOCKOCTBIO, MPOXOJAIIEH 4epe3 ero och,
napajyieIbHOM WM NEepIeHIUuKYISPHON
ocHu.

HaxoauTh, ImIomanu JTHX  CEUYEHUH.
MopeqpoBarh peajnbHble CUTyallud Ha
SI3BIKE reOMeTpUH, HCCIIE0BATh
MMOCTPOEHHBIE MOJETH C HCIOIL30BaHHUEM
FEOMETPUUYECKUX MOHSITHIA.

OOBbAACHATHL, Kakoe€ TEJIO  Ha3bIBAIOT
KpYyroBbIM  KOHYCOM,  Ha3bIBaTb  €ro
JJIEMEHTHI.

N3yuyarb, OOBACHATH, Kak IOJYyYUTH
KOHYC MyTEéM BpaleHUs] NPSIMOYTOJIBHOTO
TpEYroibHUKA.

HN300paxarp KOHYC U €ro CeYeHHs
IJIOCKOCTBIO, TPOXOASAIIEH uYepe3 OCh, U
IJIOCKOCTBIO, TEPHEHANKYISIPHOM K OCH.
H3zyuars, pacno3HaBarb  pa3BEPTKY
KOHYCa.




HpaKTqucxoe 3aHATUC

1. BoruucnieHue 3neMeHToB cepbl U mapa, IOCTPOCHHE CeUeHHI, HAaXOKACHHE
obObema mapa.
KonTpoannasi padora Nell

BriBoAuTh, MCNOJIB30BATH (HOPMYIIBI JUTSA

BBIYHCIIEHUS ILIOIAIN OOKOBOI
MTOBEPXHOCTH KOHYCA.
Haxoautnb TIOIIA A CCUCHHIA,

MIPOXOJALINX YEPE3 BEPIIMHY KOHYCa WIIHU
MEePICHINKYISPHBIX €T0 OCH.

OOBbsACHATh, Kakoe TEJO0 Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

H3yyarh, 00BACHATH, KaK €ro MOJyYUTh

myTéM BpallleHHs IPSMOYTOIBHOM
TpamnenuHu.

BoiBoauTh, NPUMEHATH GOPMYIy JUIS
BBIUHCIICHUS TUTOTIa TN 60KoBO¥
MIOBEPXHOCTH YCE4EHHOTO KOHYycCa.
AKTyanu3upoBaTb (akTel W METOIBI
IUTAaHUMETPHH, peeBaHTHBIC TEME,

IIPOBOJUTH AHAJIOTHH.

Pemarn CTCPECOMECTPUICCKHUE 3aJaa4u,
CBs3aHHBIC C TCJIaMH BpaliCHus,
MMOCTPOCHUEM CEUCHUM Ten BpalicHus, C
KOM6I/IHaHI/IHMI/I TCI BpalicHuAd u

MHOTOI'PaHHUKOB Ha HaXOXJIEHHUE
reOMETPUUYECKUX BEJINYHH.

Hcnons3oBars npu penieHun
CTEPEOMETPHUCCKIX 3a1aq

IUTAHUMETPUIeCKre (akTBl H  METOIBI
3a/lauy Ha BBIYMCIEHHUE U J10KA3aTeNIbCTBO.
MopeqpoBarh peanbHble CUTyallud Ha
A3BIKE reOMETPHUH, HCCIIEN0BATh
IIOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
reOMETPUUECKUX MOHSATHH.
AKTyanu3upoBatb (akThl W METOJbI
IJIaHUMETPUH, pelleBaHTHEIE TEeME,
IPOBOAUTH aHAJIOTHH.

BoiBoauTh, HMCHOTB30BaTHL  (HOPMYIIBI
00BEMOB: TIPU3MBI, IWIHHAPA, THPAMHUIIBL,
KOHYCa; yCEeu€HHOM  nupamMuabl U
YCEUEHHOIO KOHYCa.

Pemare  crepeoMeTpuueckue  3ajauy,
CBS3aHHBIE C BBIYUCICHHEM OOBEMOB.
DopMyJIMPOBATh OIPEACICHUE 1AaPOBOIO
CErMeHTa, 1IapOBOro.
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[pumensite  GopMynbl Il HaXxOX[e
00BEMOB  IIAPOBOTO  CErMEHTa, IIApOR
CEKTOpa CJos, IIapoBOro cektopa. Per
CTCPCOMETPUYCCKHE 3aJa4d, CBsS3aHHBIC
00béMOM Tmapa W Iom@Abl ¢
MopneupoBaTh peajbHble CHUTyallMd Ha 513
TEOMETPHUH, UCCIEIOBATh MOCTPOCHHBIEC MOJI
C HCIOJNBb30BAHUEM T€OMETPUYCCKUX ITOHST
AKTyaJIu3upoBarb (baxTe u MET!
IUTAHUMETPHH, PEJICBAHTHBIC TEME, IPOBO
aHAJIOIMH.

Pemate  crepeoMeTpUYCCKHE  3a]auH,
CBSI3aHHBIE C COOTHOILIEHHEM OOBEMOB M

MOBEPXHOCTE MOMOOHBIX ~ Ted B
HPOCTPAHCTBE.

MopnenupoBaTh peajbHbIC CHUTyallMd Ha
SI3BIKE TeOMETPHUH, HCCIIEIOBATh

MOCTPOCHHBIC MOJACIN C HCIOJIB30BAHHUEM
TCOMETPHUICCKUX TIOHSTHH.

Pazaen 13. CucteMsl ypaBHEHHUH.

18

Tema 13.1. Cucremsl
ypaBHEHHH.

ConepxaHue JeKIUU




1. CucTeMbl JIMHEHHBIX, PALMOHAIBHBIX, UPPALMOHAILHLIX YPABHCHUMN.

2. CucreMbl M COBOKYITHOCTH ITOKA3aTEIbHBIX, JJOrapuMHUIECKHUX YPaBHEHMIA.

3. CucreMsl 1 COBOKYITHOCTH IIOKA3aTCJIbHBIX, HOFapI/Id)MI/I‘IGCKI/IX HCPaBCHCTB.

3. Mcnonb3oBanue rpahukoB GyHKINN A1 pelIeHUs] YPAaBHEHUH U CUCTEM.

LS LN L) )

HDaKTI/I‘leCKHC 3aHATUSA

OnepnpoBars  NOHATHSAMH:  CHCTEMA
JIMHENHBIX ypaBHEHUHW M €€ pellIeHue.
Hcnonb3oBarb CUCTEMY JIMHENHBIX
YPaBHEHMH JJI pEIIeHUs MPAKTHYECKHX
3a/1a4.

HaxoauTh pemieHMs IpOCTEHIINX CUCTEM

1. Pemienue cucTeM IMHEHHBIX YPABHEHUM. 2 .
2. PelieHne cucteM moka3aTeabHbIX, JIOrapu(hMUIESCKUX YPaBHCHHI. 2| " COBOKYITHOCTCH PalMOHANBHBIX
AQBHCHMI M HEPABEHCTB.

3. Penienue cucreM MoKa3arelbHbIX, J0rapu(pMHUIECKUX HEPABEHCTB. 2| P N

Hcnoab3oBars rpaduku  QyHKIMHA I
" = €IIECHUS] YPaBHEHHI.
4. PenieHue NpUKIAAHBIX 3a/1a4 ¢ TTIOMOIIBIO CUCTEMbI TUHEHHBIX YPaBHEHHH. 2 K/Iouennp}(l)lljaaTb calbHBIC CHTYALMH Ha
[IpumeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a/1a4 p M
o . SI3BIKE  aNTeOphl, COCTABIATH BBIPAKCHUS,

W 3a/1a9 U3 pa3INIHBIX 00IacTel HAyKU U PeabHOM KU3HU
ypaBHEHHsI, HEPaBCHCTBA W CHUCTEMBI IIO
YCIIOBHIO 3a/1aum, HCCIIEIOBATh
MMOCTPOCHHBIE MOJAETH C HCIOJIh30BAaHHEM
arnmapara aJreopsl

Kontpoabnas padora Nel2 2

Paznen 14. Ji1eMeHTbl KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH, MATEMATHYECKOH CTATHCTHKH.

14

Tema 14.1. DneMeHTHI
KOMOWHATOPHKH.

ConepxaHue JEKIUH
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1.0cHOBHBIE TTOHATHUS KOMOUHATOPUKH. KOMOMHATOPHOE ITPaBUIIO YMHOXKEHUSI.
[TepecranoBkH, pa3MelleHus1, couetanus u paxropuai. Tpeyroapuuk [lackans.
®dopmyna 6uaoma HeroToHa.

HpaKTI/I‘{eCKI/Ie 3aHATUSA

1. Ilpocreiiine 3a1a4n Ha HOACYEST YHCJIA Pa3MEIICHH, IEPECTAHOBOK, COYCTAHUM.

Tema 14.2. DneMeHTsI TEOpUU
BEPOATHOCTEM.

CoaeprkaHue JIEKIUHI

1. CoObITHE, KOMOMHAITUS COOBITHI, BEPOATHOCTH COOBITHUS, CJIOXKEHUE U YMHOKECHUE
BEPOSITHOCTEH.

HpaKTI/I‘{eCKI/Ie 3aHATUSA

1. YcroBHast BepOSTHOCTE. YMHOXEHHUE BepOsiITHOCTEH. JepeBo ciydaitHoro
akcnepumenTa. Popmyria moJHOH BeposiTHOCTH. HezaBucHMbIe COOBITHSI.

2. Oneparyu HaJl COOBITHSIMU: TIEpECEUCHHE, OObCMHEHIE COOBITHIA,
MIPOTUBOIOJIOXKHEIE COOBITHS. Jlnarpammel Diinepa. @opmyra ciIokeHus
BEPOSTHOCTEH

Tema 14.3. DiieMeHTEI
MaTeMaTHYeCKOH CTATHCTHUKH.

CopaeprkaHue JIEKITUH

1. HpeZ[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIIBIO T3.6J'II/III " Auarpamm. CpCHHCC
apI/I(l)MCTI/I‘ICCKOG, MEauaHa, HauOOJbIlIEe ¥ HAMMEHBIIICE 3Ha4YCHUs, pa3sMax,
JAUCIICPCHUA, CTAHAAPTHOC OTKJIOHCHHMEC YHCJIOBBIX Ha6ODOB.

HpaKTI/I‘leCKI/Ie 3aHATUA

1. Jucnepcus U cTaHIapTHOE OTKIOHEHHUE. Jlucnepcun reoMeTpuIeckoro u
OMHOMMAJILHOTO pacIpe/IeIeHHS.

Hcnoab30oBaTh NpaBWiIO YMHOXCHHS JUIS
NEepeYrCciIeHUss COOBITHI B  CIIy4ailHOM
OTIBITE.

Ionb3oBaThes (dopmymoit u
TpeyroabHUKoM [lackans s onpeneneHus
4HCIla COUETaHUH.

Beigeasite Ha TOpuMepax — CllydailHbIe
COOBITHS B OIIMCAHHOM CITyYaiiHOM OIIBITE.
@opMyJIMPOBaTh YCIOBUS IPOBEIECHHS
CIIy4ailHOrO OIIbITA.

HaxonuThb  BEpOSTHOCTH  COOBITHH B
OMBITaX C PABHOBO3MOXKHBIMH HCXOJIaMH.
MopaeaupoBarb ONBITHI C
PaBHOBO3MOXKHBIMU 2JIEMEHTAPHBIMH.
UCXOJaMU B XOJl¢ INPAaKTUYECKOH paboTHI.
Hcnonb3oBare auarpammsl  Oinepa U
CIIOBECHOE  ONHCaHWe COOBITHH  JUIA
(bOpMyITHPOBKHI u M300paKeHUS
OObCIMHEHUS W TIEPEeCceYCHUsT COOBITHI.
Pemiate 3agaunm ¢ HCHONB30BaHHEM
(OpMyITBI CIIOKEHHS BEPOSTHOCTEH.
Pemars 331841 Ha  HaxOoXICHHE
BEPOSITHOCTEH COOBITHH, B TOM YHCIE
YCIIOBHBIX C ITOMOIIBIO JIepeBa CIy4yaiHOTo
OTIBITA.

OmnpeneasTh HE3aBUCHMOCTh COOBITHH MO
dopMyrie ¥ IO OpraHW3alMH CIIy4aiHOTO
omnbita. V3Bnekars nHGOpMANIO U3 TaOIUIL
W JMarpaMM, HCIHONB30BaTh TAOMHIBI |
JUarpaMMsl JUIs MIPEICTABICHHUS
CTaTUCTHYECKUX  JaHHBIX.  HaxoguTts
OIHCATEIbHBIE XapaKTEPUCTUKU JaHHBIX.
BeiaBurarb, KpHTHKOBATH THIIOTE3Bl O
XapakTepe CIy4aHOW W3MEHYMBOCTH U
onpenensonpx eé hakTopax.

BeigenaTe Ha 1npuMepax — CilydaiHble
COOBITHSI B ONIMCAHHOM CITy4YaiiHOM OIIBITE.
@opMyJIMPOBATh YCIOBUS IPOBEICHUS

cIy4yaitHoro OIbITA. Haxonuts
BEPOSTHOCTH COOBITHA B  ONBITaX C
PaBHOBO3MO)KHBIMHU HACXOIaMH.
MopnesnpoBarb OIIBITHI [¢
PaBHOBO3MOKHBIMH AIIEMEHTAPHBIMH.
UCXOaMH B XOZE TNPAKTHYECKOH pabOTHI.
OcBauBarhb TTOHSITHS: JIUCTIEPCHS,

CTaHIAPTHOE  OTKJIOHEHUE  CIly4alHOH
BCJIMYWHEI.




HaxoquTh IUCIIEPCHUIO [0 PACIPEICICHHUIO.
Haxonuth 10 W3BECTHBIM (QopMyliam
JTICTIEPCHIO TEOMETPUUECKOTO u
OMHOMHATIBHOTO PaCIIPE/ICICHHS.
3HAKOMUTBCS C BBIOOPOYHBIM METOJIOM
HCCIICA0BaHUA COBOKYITHOCTHU JTaHHBIX.

M3yuaTp B XOze NpakTH4ecKOH paboThI C
WCIIONIb30BaHUEM  JJIEKTPOHHBIX  TaOJIHIl
IPUMEHEHUE BBIOOPOYHOTO METOZa
HCCIICIOBaHHN.
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4 YCJIOBUA PEAJIMBALIMU YYEBHOI'O IPEAMETA MATEMATHUKA

4.1 TpeboBanus kK MaTepHaJIbHO-TEXHMYECKOMY 00ecIe4eHHI0
Peanuzanus yueOGHOro mpeamera Maremaruka TpeOyeT Haimuuus y4eOHOro KaOWHeTa
Maremaruku.

Ob6opynoBanue yuebHOro kabuHeTa: pabouee MecTo mpernojaanarens (CToi, cTyin); paboune MecTa
oOydarommxcst (CTOJBI, CTY/bs); KOMIUIEKT Ta0mwuil: "AnreOpa u Hauasa aHanu3a. [IpousBonHas u
nepBoobpazHas"; « DyHKIMM U rpadukmy; «DopMyIbl COKpPAIIEHHOTO YMHOKESHUS;
«CrepeomeTtpus», «MeTom KOOpAUHAT B MPOCTPAHCTBE»; « OCHOBHBIC TPUTOHOMETPHUECKHE
TOXAECTBA U (HOPMYIIbI»; MAKEThl MHOTOTPAHHUKOB U TEJ BPAIICHUS U3 METallsla U KapTOHa,
Ha0Op YEPTEKHBIN I KIIACCHOU JTOCKH.

Texuuueckue cpenctra oOyuenus: Mynsrumenua-npoextop Infocus IN114 x Full 3D;
sKkpaH HacTeHHbI Lumien Eco Picture Mftte White; nepcoHanbHbII KOMITBIOTED C
ycranoBieHHbIM 110, noaxmtouennsiit k cetu Murepaetr(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHBHBIX  NPaBOBBIX  /JIOKYMEHTOB, OCHOBHOH W
JAONOJIHUTEIbHON YyueOHOli JInTepaTypbl, He00X0AMMOIi 1Jis1 0OCBOEHHs Y4eOHOro mpeamera
Maremarnka

1. TIlpuka3 Ne 413 Muno6puayku Poccuu ot 17.05.2012 . «O0 yTBepk1eHUN
(enepasbHOro rocyAapCTBEHHOI0 00Pa30BaTeIbHOIO CTaHIapTa CPEIHEro 00LIero
obpazoBanusi»(B pea. [Ipukazor MunoOpHayku Poccun ot 12.08.2022 No732)

2. Ilpuka3 Ne373 Munobpnayku Poccun ot 18.05.2023r. «O6 yTBepxaeHun (enepaibHOi
00pa3oBaTeaIbHON MPOTPAMMBI CPETHETO MPOQPECCUOHATBFHOTO 00pPa30BaAHUSY.

OcHoBHas uTEparypa

1. Anmumos HILA., Koasrun FO.M., Tkauésa M.B. u ap.
Maremarnka: ajaredépa u Hayaj1a MaTeMaTHYeCKOro aHaIu3a, reomerpus. I'eomerpus 10-11
KJacce. ba3oBblii M yri1yOJIéHHBIN YPOBHH.
DnexTpoHHas popma yueOHUKA.

2. AranacsH JI.C., Byry3oB B.®., Kanomues C.b. u 1ap.
Maremarnka: ajaredépa U Ha4ajIa MaTeMaTHYeCKOro aHAIU3a, reoMeTpus. Airedpa u
Ha4yajga maremMatudeckoro anaansa 10-11 kiacc. ba3oBbiii u yriry0JéHHbII yPOBHU.
DnexTpoHHas popma yueOHUKA.

4.3. Ilepeyenb mporpamMMHOro odecmnedyeHusi, NpogeccHOHANbHBIX 0a3 JaHHBIX,
HH(OPMALMOHHBIX CIPaBOYHBIX cucTemM pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOI  ceTn  «MHTepHeT», HEOOXOAUMBIX s
ocBOeHHs YueOHOro npeamera Maremarnka

JInnensuonHnoe nporpammuoe obecneuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

WuTepHeT pecypcsl.

www.fcior.edu.ru (MH(pOpMAIMOHHEIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI)
www.school-collection.edu.ru (eauHble KOJJIEKIIUU HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB)

http://metodist.Ibz.ru/iumk/mathematics/ec.php (97€KTUBHBIE KypChI [0 MATEMATUKE)
http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEUHAsI CUCTEMA.

http://mathtest.ru (MaremMaTyKa B IIOMOIIb CTYJICHTY U IIKOJIBLHUKY — TECTHI online)



http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://www.iprbookshop.ru/
http://mathtest.ru

4.4. OcobennocTn  peanusanuu  y4eOHoro mpeamera Maremaruka UIA
00y4yarouuXcsl U3 YHCJIa HHBAJINAOB U JIMI| C OTPAHUYEeHHBIMHU BO3MOKHOCTSIMHM 3/10POBbSI

[Ipu oOydeHuM JUI ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbs, MpeIycMaTpUBaeTCs
WHIUBUAYAIbHBIN Tpaduk 00yUueHus.

WHBanuap! U IUIa ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTSMU 3/10POBBS 00€CTI€UeHbl IeYaTHBIMU
U 3JIeKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (hopMax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
UX 310pOBBS.

Jlig ocyliecTBIIeHUsT TPOLERyp TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOU
arrecTaliMi OOydYaroIIUXCs, CO3/4al0TCs (OHIBl OLEHOYHBIX CpPEACTB, aJalTHUPOBAaHHBIC IS
WHBAJUI0B U JIMI[ C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMM 3/I0OPOBBSI U IO3BOJISIOLIUE OLEHUTDH
JOCTH)KEHUE MMH 3alUIAaHUPOBAHHBIX B OCHOBHOW 00pa3zoBaTelbHOM HporpaMMe pesybTraToB
o0y4yeHHsI U ypoBeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHLUH, 3asiBICHHBIX B 00pa30BaTeIbHOM
Iporpamme.
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5 KOHTPOJIb M OIEHKA JOCTW)XEHUW PE3YJIBTATOB
OCBOEHMS YYEBHOI'O ITIPEIMETA MATEMATHUKA

OneHka pe3yapTatoB

Pe3ynbraThl 00yueHHs
Y Y (bOpMBI 1 METOAKI)




JINYHOCTHBIE PE3VIJIBTATBI:

1) rpaxTaHCKOTO BOCIIUTAHUS: C(HOPMUPOBAHHOCTH
TPaKIaHCKOM MO3UIMK 00yUaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YIEHA POCCUHCKOTO 00IIECTBA, OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IPaB M 00sI3aHHOCTEH, YBaXKEHHUE
3aKOHA U MPaBOMNOPSIKA; IPUHATHE TPATULIUOHHBIX
HAI[MOHAJIbHBIX, 00IIEYeTIOBEYECKUX TYMAHUCTUIECKUX U
JEMOKPaTHUECKUX

LEHHOCTEN; TOTOBHOCTH IPOTUBOCTOSITH HI€0JIOTUU
IKCTpPEMH3Ma, HAIMOHAIIN3MA, KCeHO(DOoOuH,
JTUCKPUMMHAIIMH TI0 COIMATIbHBIM, PEJTUTHO3HBIM, PACOBBIM,
HalMOHAJLHBIM IIPU3HAKAM;

TOTOBHOCTB BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECax
Ipa)KAaHCKOTO 001IeCcTBa, y4aCTBOBATh B CAMOYTIPABICHUU B
0011e00pa3oBaTebHON OPraHnu3aluy U I€TCKO-FOHOIIECKUX
OpraHu3alMsaX; YMEHHUE B3aUMOICHCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX
(YHKIMSMHU ¥ Ha3HAYCHUEM; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOU IESATEIbHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMS: OCO3HAHUE
c(hOpMUPOBAHHOCTH POCCUUCKOM TPaXKTaHCKOU
UJECHTUYHOCTH, MaTPUOTHU3MA, YBAKEHUSI K CBOEMY HapO.y,
YyBCTBa OTBETCTBEHHOCTH niepen PonnHol, ropaoctu 3a
CBOH KpaH, cBOO PoauHy, CBOU SA3BIK U KYJIBTYPY, IIPOLLIOE
Y HACTOAIee MHOTOHAIIMOHAIBHOTO Hapona Poccuu;
[EHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U MPUPOTHOMY HACIIEIUIO,

NaMATHHUKAM, TPaIuLusIM HapoaoB Poccun, ToCTHREHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYIIE;
uzeiiHas yOex/1eHHOCTh, TOTOBHOCTD K CITYXKEHHIO U 3aIUTe
OteuecTBa, OTBETCTBEHHOCTD 32 €T0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS: OCO3HAHUE
JyXOBHBIX IEHHOCTENW POCCUIICKOTO HAPO/Ia;
c(hOpMHUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MIOBEJICHUS; CIOCOOHOCTDH OIICHUBATH CUTYAIHIO U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH; OCO3HAHUE
JMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYHBOTO OydyLIEro;
OTBETCTBEHHOE OTHOIIEHNE K CBOUM POAMUTENSAM U (HIIH)
JPYTUM 4JIEHaM CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O IPUHITHUS IEHHOCTEN CEMEUHOMN KU3HU B
COOTBETCTBUHU C TpaaulusIMu HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUSA: 3CTETUYECKOE OTHOUIECHUE K
MUPY, BKJIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA M OOIIECTBEHHBIX OTHOIICHHUI,
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CHOCOOHOCTh BOCTIPUHUMATH pa3IMYHbIC BHJIbI HCKYCCTBA,
TpaJNLIMU U TBOPUECTBO CBOETO U IPYTUX HAPOAOB,
OILYIIaTh 3MOI[MOHAJIbHOE BO3/ICHICTBIE UCKYCCTBA;
yOeX/I€HHOCTh B 3HAUUMOCTH JUIsl IMYHOCTHU U O0IIeCTBa
OTE4YECTBEHHOT'O M1 MHPOBOI'O UCKYCCTBA,

9THUYECKUX KYJIBTYPHBIX TPaJAULUN U HAPOJHOTO
TBOPYECTBA; TOTOBHOCTH K CAMOBBIPAXCHHIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJIEHHUE MPOSBIIATH KaueCTBa
TBOPYECKON JIUYHOCTH;

5) ¢usmueckoro BocnuTaHus: cHOPMUPOBAHHOCTD
3I0POBOTO U O6€30macHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO; MOTPEOHOCTH B
(u3M4EeCKOM COBEPILIEHCTBOBAHUH, 3aHATHAX
CIIOPTUBHO-030POBUTENBHOMN ACATEIbHOCTBIO; AKTUBHOE
HENpUATHE BPEHBIX IPUBBIUEK U UHBIX ()OPM MPUUUHEHUS
Bpena puznueckomy u
NICUXUUYECKOMY 370POBbIO;

6) TpyZ1OBOTO BOCIMTAHUS: TOTOBHOCTb K TPY/Ly, OCO3HaHHE
IIEHHOCTH MacTepCTBa, TPYI0Ir00ue; TOTOBHOCTD K
aKTHUBHOM JIEeATEIIFHOCTH TEXHONOTHYECKON 1 COITMATLHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATD,
IUTAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJIHATh TAKYIO
NeSITeIbHOCTh; MHTEPEC K PA3IMUHBIM chepam
npogeccCHOHAIbHON AEATENbHOCTH, YMEHHE COBEPILIAThH
OCO3HaHHBIN BEIOOD OymyIiel nmpodeccur u pean3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE IUIAHbI; TOTOBHOCTD U
CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha
MPOTSHKEHUN BCEH KU3HU;

7) SKOJIOTMYECKOT0 BOCIIUTAHUsA: C(HOPMUPOBAHHOCTh
9KOJIOTHYECKOH KYJBTYPBl, IOHUMAHUE BIHSIHUS
COLIMAJILHO-DKOHOMHYECKHUX ITPOLECCOB HA COCTOSHUE
HPUPOIHON U COLMAIBHON Cpe/ibl, 0CO3HaHUE ITI00aIbHOTO
XapakTepa 3KOJOrMYeCKUX MpobieM; MIaHupOBaHUE U
OCYILECTBIICHUE IEUCTBUI B OKPYKAIOLIEN Cpelle HA OCHOBE
3HaHUA Lee
YCTOHYMBOI'O pa3BUTHI YEIOBEUECTBA; AKTUBHOE HENPUATHE
JNEUCTBUI, MPUHOCIUINX BPEA OKPYKAIOUIEH CPEAE; YMEHUE
IPOTHO3MPOBATH HEOIATONPHUATHBIE SKOIOTUYECKUE
NOCJICACTBHS NPEANPUHUMAECMBIX IEHCTBUMH,
IIPEJOTBPAIATh UX; PACIINPEHHUE OIBITA ACSITEIBHOCTH
9KOJIOTMYECKOI HAIIPaBIEHHOCTH;




8) LIEHHOCTH HAYYHOTO MO3HAHMA: C(HOPMUPOBAHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAyKH M OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JIAJIOTe KYJIBTYp, CIIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUDE;
COBEPIIIEHCTBOBAHHUE S3BIKOBOI M UUTATEIBCKOH KYJIBTYPBI
KaK CpeCTBA B3aUMOACHUCTBUS MEX/1y JIIObMHU U TO3HAHUS
MHPa; OCO3HAHUE LIEHHOCTH HAyYHOH JIeSTeNbHOCTH,
TOTOBHOCTB OCYILECTBIIATH IPOCKTHYIO U
UCCIIEIOBATENBbCKYIO IeATEIbHOCT HHINBUAYAIBHO U B
rpymre.
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METAIIPEJMETHBIE PE3VJIBTATHI:

OBnaneHne YHUBEPCATbHBIMU TIO3HABATEIHHBIMHU
JNEUCTBUSIMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS: CAMOCTOSTEIHHO
(hopMymHpoOBaTh M aKTyaJTM3UPOBATh IPOOIIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE; yCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS CPAaBHEHHUS,
KJIacCU(UKAIIUU 1 0000IIEHNS; OTPEAETATh IeNn
NEeSITEIbHOCTH, 32/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTIDKEHUS; BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPCYUS B
paccMaTpUBaEMBIX SIBICHUSX; BHOCUTH KOPPEKTUBHI B
NESTEIIbHOCTD, OIIECHUBATh COOTBETCTBUE PE3YJIETATOB
IIEJI5IM, OIICHUBATh PUCKH TIOCIICCTBUN EATETLHOCTH;
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH
YKU3HEHHBIX TIPOOIIEeM;




0) 6a30BBIC UCCIIEIOBATEIBCKUE ICHCTBUS: BIAICTh
HaBbIKaMH Y4eOHO-HMCCIIE10BAaTENbCKON U IIPOEKTHOM
JIeSITeNIbHOCTH, HaBbIKAMU pa3pelIeHus mpoOieM;
CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a/]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJ0OB NO3HAHUS; OBJIAJCHUE BUIAMU
JEATEIBHOCTH T10 TIOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX yUEOHBIX CUTYalUsX, B TOM YHCIIE MIPH
CO3JIaHUH YYEOHBIX M COLMATBHBIX POCKTOB;
(hopMHpOBaHNE HAYYHOTO TUIIA MBIIUICHUS, BIIaICHUE
HAy4YHOW TEPMHUHOJIOTUEN, KITFOUEBBIMU MOHIATUIMH U
METOAAMHM; CTaBUTh U (HOPMYITHPOBATh COOCTBEHHBIE 3a/1aun
B 00pa3oBareIbHON ACSITETbHOCTH U KU3HEHHBIX
CUTYaLIUSIX; BBIABIATh IPUUYUHHO-CIIECTBEHHBIE CBS3H U
aKTyaJU3UpOBaTh 3aady, BbIIBUraTh FMIIOTE3Y €€ PELLIECHUS,
HaXOJUTh apryMEHTBI JUIsl 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a1aBaTh 1apaMeTPbl U KPUTEPUU PEILICHUS;
AHAJIM3UPOBATh IOJYYEHHBIE B XO/I€ PEIICHMS 3aa4n
pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX; 1aBaTh
OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH
OTIBIT; pa3padaThIBaTh IUIAH PEILIEHUs TPOOIEMBI C YUETOM
aHaJIM3a UMEIOIINXCS MaTEPUAIIbHBIX U HEMaTepUaIbHbIX
peCypcoB; OCYLIECTBIATH LEJICHAIIPABICHHBIN ITOUCK
nepeHoca CpeACTB U CIIOCOOO0B JICHCTBUS B
po¢eCCHOHABHYIO CPEY; YMETh IEPEHOCUTH 3HAHUS B
M03HABAaTEIbHYIO U MIPAKTUUECKYIO 00JIacTH
KU3HEACSITENIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3
Pa3HbIX IPEIMETHBIX 00JIaCTe; BHIIBUTATh HOBBIE UJIEH,
npeagararb OpUrMHAIBHBIE TOJXO/IbI U PELIEHUS; CTABUTh
npoOIeMBbI U 3a]1a4H, TOMYCKAIOIIUE allbTepHATHBHBIC
peleHus;
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B) pabota ¢ nH(popMaIme: BlIaJeTb HaBbIKAMU TTOIy4EHUS
UH(OPMAITUH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITh TTOUCK, aHAJIH3,
CHCTEMaTH3aIMI0 M HHTEPIPETAINIO HH()OpMAIHH
Pa3IUYHBIX BUIOB U ()OPM MPEICTABICHUS; CO3/1aBATh
TEKCTHI B Pa3IMYHBIX (popMaTax ¢ yyeToM Ha3HAuUCHHS
UH(OPMAIIUH U 1IeJIeBOW ayAUTOPUH, BEIOMpast
ONTUMAJIbHYIO (hOpMY NPEACTABICHUS U BU3yaJln3alluH;
OLIEHUBATH JI0CTOBEPHOCTb, JIETUTUMHOCTb HH(POPMALIH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM;
UCTIOJIB30BaTh CPEACTBA HH(POPMAITMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U OPTraHU3AI[MOHHBIX
3a7a4 ¢ coOMOICHNEM TpeOOBaHUH SPTOHOMHKH, TEXHUKH
0€301acHOCTH, TUTUEHBI, PeCypcoCcOepeKeHNsl, TPAaBOBBIX U
THUYECKUX HOPM, HOPM HH(OPMALIMOHHOM 6e30MacHOCTH;
BJIJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHI HH(MOPMAIIHH,
UH(POPMAITMOHHOW 0€30MaCHOCTH JTMYHOCTH.

OgnazieHre YHUBEPCATbHBIMA KOMMYHUKAaTHBHBIMH
y4eOHBIMH JICHCTBUSMU:

a) o0IIeHuEe: OCYIIECTBIATh KOMMYHHUKAIIMU BO BCex cdepax
’KM3HH; pacrio3HaBaTh HeBepOaIbHbIE CPECTBA OOLICHUS,
HOHMMAaTh 3HaYCHUE COLMABLHBIX 3HAKOB, PACIIO3HABATh
IPEANOCHUTKN KOH(IMKTHBIX CUTYallui H CMST4aTh

5 5 HaOmnronenune Hu OllEHKa
KOH(DJTMKTBI; BIAETh Pa3IMYHBIMU CIIOCOOAMU OOIICHUS U pE3YIBTATOR paGoTEI Ha
B3aUMOJCUCTBUAA, aprMeHTI/IpOBaHHO BECTHU NHAJIOTL, YMGTB HpaKTI/I‘-IeCKI/IX 3aHATHSAX;
CMSTYaTh KOH(QIUKTHBIC CUTYallUN; Pa3BEPHYTO U JIOTHYHO HpoBepKa PE3yIBTaToOB
u3j1arath CBOIO TOYKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX | CAMOCTOSTEIbHON paboThI;
CPEICTB; OIIEHKA YpOBHS 3HAHUH

CTy[ICHTOB Ha

KOHTPOJIbHO-YYETHOM 3aHSTHH;
KOHTpOJibHAs ~ pabota 1Mo

pasneny




0) COBMeCTHasl IeATEIHbHOCTh: TOHUMATh U HCIIOJIb30BATh
MPEeUMYIIEeCTBAa KOMAaHIHOW 1 MHIUBUAYATIbHON pabOTHI;
BBIOMPATh TEMAaTUKY U METOJbI COBMECTHBIX JICUCTBUH C
y4eToM OOILIUX MHTEPECOB U BO3MOXKHOCTEN Ka)I0To ujeHa
KOJUUIEKTMBA; IPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH ICUCTBUS 110 €€
JOCTUKEHHIO: COCTABIISATH IJIaH ACHCTBUHN, pacIpEaessITh
POJU C YY€TOM MHEHU YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pa0OThI; OIEHUBATh KAY€CTBO CBOETO BKJIA/Ia U
Ka)KJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUNA PE3yJbTaT 10
pa3paboTaHHBIM KPUTEPUSM; MPE/IaraTh HOBbIC MPOEKTHI,
OIICHUBATh UJICH C MMO3HUIIMN HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH; KOOPIANHUPOBATh U BBIIIOIHATh
paboTy B yCIOBUSX PEanbHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICUCTBHUS; OCYIIECTBIATh
MO3UTHUBHOE CTPATETMUECKOE MOBEACHUE B PA3ITMYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPYECTBO U BOOOpaKEHUE, ObITH
MHULIUATUBHBIM.

OBaieHne YHUBEPCATBHBIMU PETYISTHBHBIMU YUCOHBIMU
JNEUCTBUSIMU:

a) CaMOOpraHu3alysl: CaMOCTOSITENIbHO OCYIIECTBIATh
MO3HABATEIbHYIO JIEATEIbHOCTD, BBISBIISATH IPOOIEMBI,
CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIE 33]]a4U B
o0pa3oBaTeIbHON ACSITENbHOCTH U KU3HEHHBIX CUTYAIIHSIX;
CaMOCTOSITENILHO COCTABIIATH TUIAH PEUICHUS MPOOIEMBI C
Y4eTOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTEHHI; JaBaTh OLEHKY HOBBIM
CUTYaIUsIM; PACIIUPATh PAMKH Y4eOHOTO TMpeaMeTa Ha
OCHOBE JINYHBIX MPEANIOYTEHHI; AeIaTh OCO3HAHHBIN
BBIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHre; OlleHUBaTh MPUOOPETEHHBIH OIIBIT;,
CrocoOCTBOBATH (POPMUPOBAHUIO U TPOSIBICHUIO HTUPOKOU
SPYIUIIMH B PA3HBIX 001aCTAX 3HAHUH, TOCTOSIHHO
HOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIBTYPHBIH YPOBECHbD;
0) CaMOKOHTPOJTb: JIaBaTh OIEHKY HOBBIM CHTYAIIHSIM,
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTbD, OIIEHUBAThH
COOTBETCTBUE PE3YJIBTATOB LIEJIAM; BIAJETh HABBIKAMU
M03HAaBaTeIbHON pedUieKCHU KaK 0CO3HAHUS COBEPILIaEMbIX
JEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHHUI; UCTIOJIB30BaTh MIPUEMbI PEPIECKCUU JIJIS1 OLIEHKH
CUTYyaIliH, BIOOpA BEPHOTO PEIICHUS; YMETh OI[CHUBATh
PUCKH M CBOEBPEMEHHO IMPUHUMATh PEIICHUS 110 UX
CHUKECHHUIO;
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B) AMOILIMOHAJIbHBIN UHTEJUICKT, MPEAOIararoniui
c(hOpMHUPOBAHHOCTh: CAMOCO3HAHHUS, BKITFOYAIOIIETO
CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE COCTOSIHHE,
BHJICTh HAIIPABJICHUS PA3BUTHsI COOCTBEHHOMN
AMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ceO¢;
CaMOPETyJINPOBaHUS, BKIFOYAIOIIErO0 CAMOKOHTPOJIb,
YMEHUE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE MIOBE/ICHHUE,
CIIOCOOHOCTH aaNTUPOBATHCS K YMOLIMOHAIBHBIM
U3MEHEHUSM U MPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM
HOBOMY; BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH
CTpPEMJICHHE K JOCTIKEHUIO 1EJIM U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTH, YMEHHUE JCHCTBOBATH, HCXOS U3 CBOUX
BO3MOKHOCTEH; SMITATHH, BKJIIOUAIOIIEH CIIOCOOHOCTh
MOHUMAaTh 3MOLUOHAJIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH
€ro MpHU OCYIIECTBICHUU KOMMYHHKAIIMH, CHOCOOHOCTD K
COUYBCTBHUIO U CONEPEKUBAHUIO; COLIMAJIBHBIX HABBIKOB,
BKITIOYAIOIIUX CIIOCOOHOCThH BBICTPAUBATh OTHOIICHHS C
JIPYTUMU JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U
paspeniaTb KOH(PIUKTHI;

I) IPUHATHE ce€0sl U JPYTUX JIFOACH: IPUHUMATh CeOs,
IIOHUMasl CBOM HEJOCTATKHU U IOCTOMHCTBA; IPUHUMATh
MOTHBBI U apIYMEHTHI APYTUX JIFOJIEH [TPU aHaJIN3e
PE3YJBTAaTOB JEATEIbHOCTH; IPU3HABATH CBOE MIPABO U
MPaBo APYTUX JIOEH HA OMIMOKH; pa3BUBATh CIIOCOOHOCTH
MOHUMAaTh MUP C MO3UIIMH JIPYTOrO YEJIOBEKa.




[NPEJAMETHBIE PE3VJIbTATBI:

1) BafieHne MeToJaM1 J0Ka3aTebCTB, aJITOPUTMaMHU
pereHus 3a1a4; yMeHue (OpMyJIupoBaTh ONpeesIeHus,
aKCHOMBI M TEOPEMBI, TPUMEHSATh UX, IPOBOJAUTH
JI0Ka3aTeJIbHbIE PACcCYKJIEHUS B XOJ€ PELICHMSI 3a/1a4;
YMEHHUE ONepUpOBaTh MOHATHAMMU: ONpE/IeIeHUE, aKCUoMa,
TEeopeMa, CIIEACTBUE, CBOMCTBO, PU3HAK, OKA3aTEIbCTBO,
paBHOCUIIBbHBIE (DOPMYIUPOBKH; yMEHUE (POPMYIHPOBATH
0o0paTHOE U MPOTHBOMOJIMKHOE YTBEPKICHHE, TIPUBOIUTD
IpUMEPBI U KOHTPIIPUMEPBI, HCIIOIB30BATh METO
MaTeMaTH4eCKON UHYKLUHU; IPOBOIUTH 10KA3aTEIIbHbBIE
paccyKIeHUs U PELIeHNH 3a/1a4, OLI€HUBATh JIOTHYECKYIO
IIPaBUIILHOCTD PACCYXKIACHUM;

2) yMeHHe ONepupoBaTh NOHIATUAMU: CTEIICHb YHCIIa,
CTENEHb C LENBIM I0Ka3aTeIeM, KOPEHb HaTypajJbHOU
CTEIIEHH, CTENEHb C pallMOHAJILHBIM II0KA3aTelIeM, CTEIIEHb C
NEHUCTBUTENHHBIM (BEIICCTBEHHBIM ) TIOKA3aTelIeM,
Jorapu(m 4mucia; yMEHUE BBIITOJIHATh BEIUNCIICHUE
3HaUYEHUI U peoOpa30BaHMs BEIPAKEHUH CO CTENCHIMU U
norapupMamu, mpeodpa3oBaHus TPOOHO-PATMOHATIBHBIX
BBIPQ)KEHUI; ) yMEHHE CBOOOAHO ONEPUPOBATh NOHATHSIMHU:
J0rapu(m ymucia, CHHyC, KOCUHYC U TaHT€HC
IIPOU3BOJIBHOIO YHCJIA;

3) yMeHMe onepupoBaTh MOHATUAMU: PALlMOHAJIBHBIE,
HppaLUOHAJIbHBIE, 10KA3aTENIbHbIE, CTENICHHBIE,
JorapupMuyeckre, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATUSAMU: (QYHKITHS,
HenpepbIBHAsA (DYHKIIMS, IPOU3BOIHAS, IEPBOOOPA3HAs,
oTpe/ieNIeHHbI UHTETpal; yMEHHE HaXOUTh MPOU3BOIHbIE
ANIEMEHTAPHBIX (DYHKIUH, UCTIOIB3Ys CIIPaBOYHbIE
MaTepuabl; UCCIIE0BATh B MPOCTEHIINX clTydasx QyHKIUN
Ha MOHOTOHHOCTb, HAXOJJUTh HAaUOOJbIINE U HAUMEHbIITNE
3HaYeHUs PyHKIUHN; CTPOUTH IrpaQUKU MHOTOUJICHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYECKOTO aHAIN3a;
MIPUMEHSTH MPOU3BOHYIO MPHU PELICHUHU 3a]1ad Ha
JBUKEHHE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
HanOOoJbIINE U HAMMEHbIIINE 3HAUYEHUS], HA HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS; YMEHNE UCIIOIb30BATh
cBoiicTBa U rpaduku QyHKIUHN A7 pelIeHUs] ypaBHEHUIH,
HEpaBEHCTB U 33/1a4 C MapaMeTpaMu; u300paxkaTb Ha
KOOPJAMHATHOM INIOCKOCTH MHOKECTBA PEIICHUN
YPaBHEHHUIi, HEPABEHCTB U X CUCTEM,;

5) yMeHue onepupoBaTh MOHATHSIMU: palliOHAIbHAS
(byHKLUs, TOKa3aTenbHas QYHKUMS, CTeNeHHas QyHKIu,
norapudmuueckas QyHKIUS, TPUTOHOMETPUUECKHE
¢yHK1MHU, 00paTHbIe QYHKLIUHU; YMEHUE CTPOUTH TpapuKu
U3yYEHHBIX (QYHKIHH, UCIIOIb30BaTh rpadUKu pu
M3yYEHUU TPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUU 3a/1a4
U3 JIPYTUX Y4EOHBIX IPEIMETOB U 3a]1a4 U3 peaIbHOU
KHU3HH; BBIpAXaTh GOPMYJIaMH 3aBUCUMOCTU MEXKIY
BEJIMYUHAMU;
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6) ymMeHue peliaTh TEKCTOBBIE 3aJa4i Pa3HbIX TUIIOB (B TOM
YHCclie Ha MPOIICHTHI, TOJIU U YaCTH, Ha ABM)KEHUE, padoTy,
CTOMMOCTB TOBApOB U YCIIYT, HAJIOTH, 3aJIa4yd U3 001acTH
yIpaBiIeHUs JUYHBIMU U CEMEMHBIMU (PMHAHCAMH);
COCTABIIATH BBIPAXKCHHSI, YPABHEHHUS, HEPABEHCTBA U MX
CUCTEMBI TI0 YCIIOBUIO 3a]1auH, UCCIIEI0BATh MOJyY€HHOE
peleHre U OLEHUBATh MPaBIONOI00HOCTb PE3YIbTAaTOB;
7) yMeHue onepupoBaTh MOHATUSMU: CpeHEe
apudmernueckoe, MeAraHa, HAaMOOJIbIIE ¥ HAUMEHBIIIEE
3HA4YEeHHMsI, pa3Max, AUCIIEPCHs], CTaHJapPTHOE OTKIOHEHUE
YHCIIOBOTO HA0Opa; yMEHUE U3BJICKATh, MHTEPIIPETUPOBATH
uH(dOpMaITIIO, TPEICTABICHHYIO B TaOIUIAX, HA
nuarpammax, rpadukax, OTpa)arollyro CBOHCTBA pealbHbIX
MPOLIECCOB U SIBJICHUH; PEACTABIATH HH(OPMAIUIO C
MIOMOIIBIO TAONHII U AUarpaMM; HCCIEeT0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOIOB U DJIEKTPOHHBIX CPEICTB;

8) yMeHue onepupoBaTh MOHATUAMHU: CIIYYaHHBIA ONBIT U
CIIy4aifHO€ COOBITHE, BEPOSTHOCTD CIIYYatHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSTHOCTD C UCIIOIb30BAHUEM
rpaduuecKuX METONOB; TPUMEHSATH (DOPMYIIBI CIIOXKESHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(hopMymBI IpH PEIICHUU 3a]1a4; OLEHUBATH BEPOSTHOCTHU
peabHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4allHBIMHU
BEITMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIITUX YHCEI B IPUPOTHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

9) yMeHHE OIepupoOBaTh MOHATUSIMU: TOUKA, TIPSIMas,
IUIOCKOCTh, POCTPAHCTBO, ABYTPAHHBIN yTOI,
CKpellMBaroIuecs npsimble, NapamieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, YToia MEKIY
MPSAMBIMH, YTOJ MEXKIY PSIMON U TUTOCKOCTBIO, YTOJI MEXTY
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TIIOCKOCTH,
PaCCTOSTHUE MEXKY MPSMBIMH, PACCTOSTHHE MEXKTY
TUTOCKOCTSIMH; YMEHHE UCIIONIb30BaTh MPHU PEUICHUH 3a/1a4
M3YyYCHHBIC (PAKTHI U TEOPEMBI TUTAHUMETPHH; YMEHHE
OILICHHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue onepupoBarh MOHITUSIMH: MHOTOTPaHHUK,
CeueHHEe MHOTOTPaHHHUKA, KYO,




napauiesienurne]], mpusMa, mupamMmuaa, Gurypa u
IIOBEPXHOCTb BPALLECHUS, LIWIIUHJIP, KOHYC, 11ap, cdepa,
ceueHust (PUTypbl BpalleHus, MI0CKOCTb, KaCaroIascs
cdepsl, HWINHAPA, KOHYCa, IUIOIAAb TOBEPXHOCTH
OUpPaMHJIbI, TPU3MBL, KOHYCa, IIMIMHIIPA, TUIOAAb Chephbl,
00BbeM Kyba, MPSMOYTOJILHOTO MapalljIe/IeUIe 1A,
NUPaMUJIBL, TPU3MBI, IWINHAPA, KOHYCa, 1apa; yMEHHUE
n300paXkaTb MHOTOTPAHHUKHU U IOBEPXHOCTH BpAILEHUs], UX
CEUEHUs OT PYKH, C IIOMOIBIO YEPTEKHBIX UHCTPYMEHTOB U
IEKTPOHHBIX CPENICTB; YMEHHUE PACIIO3HABATHE CUMMETPHIO B
IIPOCTPAHCTBE; YMEHUE pacliO3HABAaTh IPABUIIbHBIE
MHOTOTPaHHUKH; yMEHHE CBOOOJHO ONEpUPOBAThH
HNOHATHUSAMMU: BUKEHHE, TapaJIeIbHBIN IEpEHOC,
CUMMETPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue NOA00US, MOTOOHBIE PUTYPHI; YMEHUE
pacro3HaBaTh paBHbIE U 10100HBIE QUTYPBL, B TOM YHCIIE B
IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; YMEHNE UCIIOIb30BaTh
TE€OMETPUYECKHUE OTHOIICHHUSA, HAXOOUTh T€OMETPUUECKHE
BEJIMYUHBI (JUIMHA, YTOJ, TUIOIIAlb, 00bEM) IPH PEIICHUH
3aJa4 U3 Ipyrux y4eOHbIX IPEAMETOB U U3 pealbHOM
KU3HU;

11) ymeHue onepupoBaTh MOHITHAMU: JBUKECHUE B
MPOCTPAHCTBE, MOJA00HbBIE (PUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOLICHHE IUIONIAIEH TOBEPXHOCTEN U
00beMOB MOJOOHBIX (PUTYD MPH PELICHUH 3a7aY;

12) ymeHMe BBIYUCIISATH T€OMETPUYECKHE BETMUMHBI (AJIMHA,
yTrod, IUIoIaab, 00beM, IJIOIa/(b TOBEPXHOCTH ), UCTIONb3YSI
U3y4eHHbIe (POPMYJIIBI U METObL;

13) ymeHue onepupoBarh NOHATHIMU: NPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPa, CKAJIIPHOE IPOU3BEIEHUE, YTOJI
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YUCJIO; HAXOJUTh C TOMOUIbIO N3yUEHHBIX
(hopMys1 KOOpAMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSTHUE
MEXy IByMsI TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOASIINN N3yUYE€HHBIH METOA [Tt
peleHus 3a/1a4y, pacro3HaBaTh MaTeMaTHUeCcKue GaKThl U
MaTeMaTU4eCKue MOJENI B IPUPOJHBIX U 0OIECTBEHHBIX
SIBIICHUSX, B NCKYCCTBE; YMEHHUE NPUBOIUTH IPUMEPHI
MaTeMaTH4YEeCKUX OTKPBITUN POCCUICKOW U MUPOBOM
MaTeMaTH4ECKON HayKHu;

15) ymeHue onepupoBaTh NOHATHUSIMU: MHOXKECTBO,
IIOJMHOXECTBO, ONl€palMy HaJl MHO)KECTBAMU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jis
ONMCAHUS PEAJIBHBIX MTPOLIECCOB U SIBICHUM IIPU PELLICHUN
3a/1a4, B TOM YKCJIE U3 IPYTHX YUYEOHbIX IPEIMETOB;
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16) yMeHue onepupoBarh NOHITUSIMU: HaTypaJbHOE
YHCJIO, 11eJI0€ YUCIIO0, OCTAaTOK 110 MOAYJII0, pallMOHAIbHOE
YHCJI0, UPPALMOHAIBHOE YNCII0, MHOXKECTBA HAaTypaJIbHBIX,
LEJIBIX, pAllMOHAJIBHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE
UCTIOJIb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIITHH 00IIHiA
JIeTUTENb U HauMeHblee o0l11ee KpaTHOe, alTOPUTM
EBkimza npu pemeHun 3a1a4; 3HaKOMCTBO € PA3IMYHBIMU
NO3ULIMOHHBIMU CUCTEMaMH CUUCIICHUS;

17) ymeHue onepupoBarh NOHATUAMHU: TOXKAECTBO,
TOX/IECTBEHHOE Npeo0pa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTD
YPaBHEHMI, HEPABEHCTB U CUCTEM, PALMOHAJIbHBIE,
UppalroHaIbHbIE, TOKa3aTeIbHbIE, CTETICHHBIE,
Jorapu(pmMuyecKue, TPUrOHOMETPUYECKUE YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPHEMOB;
pelarh ypaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C TApaMETPOM;
NPUMEHSATh YPaBHEHMsI, HEPABEHCTBA, X CUCTEMBI /IS
peleHs] MaTeMaTHYECKUX 3aa4 U 3aJa4 U3 pa3IndHbIX
obracTeil HayKH U peajbHOM JKU3HU;

18) ymeHue cBOOOIHO OMEPUPOBATH MOHATHAMU:
II0CJIEI0BATENILHOCTD, apu(METUYECKas! IPOrpeccHs,
reoMeTpuYecKas mporpeccus, 06CKOHEUHO yObIBaIOIIas
reoMeTpHUecKas Iporpeccusi; yMeHue 3aaBaTh
IIOCJIEJOBATENBHOCTH, B TOM UHUCIIE C IOMOILBIO

PEKYPPEHTHBIX (hOPMYIL.
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