112. ®epepanbHas paboyasi nporpaMma no y4e0HOMy npeaMery
«MartemaTuka» (yriy01éHHbI yPOBEHB).

112.1. ®enepanpHas pabouas TmporpaMma IO y4eOHOMY TMpPEaAMETY
«Maremaruka» (yriyOn€HHBIA ypOBEHb) (IMpeameTHas oOmacte «MareMaTtuka U
uHdopmaThKka») (majsee COOTBETCTBEHHO — IMporpaMma IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TOSICHUTENbHYIO 3allHMCKy, COJlepKaHUue OO0ydyeHus,
IUTAHUPYEMBIE PE3yNbTaThl OCBOCHHSI POTPAMMBI 110 MaTEeMAaTHKe.

112.2. [losscHuTenpHas 3amycKa OTpakaeT OOIIMe LeId U 3aa4d U3YdeHUS
MaTEeMaTHKH, XapaKTEPUCTUKY IMCUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYCHUIO
00y4aloIUMHUCS, MECTO B CTPYKTYpEe y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TOOpY
COJIepKaHMs, K OIPEJCICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMATHYECKOTO TTAHUPOBAHMSL.

112.3. Conepxanue o0OydeHHsS] PACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOPBIE Mpe/jIaratoTcs J1sl 00s3aTeIbHOTO U3YUYEHUS B KaXKJIOM KJIacce Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus.

112.4. Ilnanupyembie pe3yabTaThl OCBOCHUSI MPOrPaMMbl [0 MaTEMAaTHUKE
BKJIIOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIE PE3YyIbTATHl 32 BECh EPUO O0yUeHUs
Ha YpOBHE CpelHEro o0Iero o0pa3oBaHMs, a TaKXKe NMPEeIMETHbIE TOCTHXKEHUS
00y4Jaromnierocs 3a KakIbIi Toj] 00yueHus.

112.5. TlosicauTenpHas 3aUCKa.

112.5.1. [Iporpamma 1O MaTeMaTHKE YIIyOJEHHOTO  YPOBHS ISt
oOyyJarommxcsi Ha YPOBHE CpeJiHero o0iero oopa3oBanus pa3paboTaHa Ha OCHOBE
dI'OC COO ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEABIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30oBaHHMIO, U TpaJULUNA POCCUMCKOrOo OOpa30BaHMUIL.
Peanuzamus mporpaMMbl MO0 MaTeMaTHKe 00eCrevYrBaeT OBJAJCHHUE KITFOUYEBBIMHU
KOMITETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS U HETPEPHIBHOTO
o0pa30BaHMsl, LIEJTIOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIUXCA.

112.5.2. B mporpamme 10 MaTeMaTUKE YYTCHBl HJIEU € TIOJIOKCHHS

KOHIICTIIIMY Pa3BUTHUsI MaTeMaTudeckoro oOpazoBanus B Poccuiickoii denepanuu.
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Marematuueckoe  0Opa3oBaHME JOJDKHO  peliarth  3ajady  oOecreueHus
HEOOXOJMMOr0 CTpaHe 4YHcia OO0y4arouuxcs, MaTeMaThyeckas MOArOTOBKA
KOTOpBIX OblIa ObI JOCTaTOYHA JJisi MPOAOJKEHHUSI 00pa30BaHUs MO Pa3TUYHBIM
HAnpaBJICHUSIM, BKIIOYas  MPENOJaBaHUE  MaTEMaTHKH, MaTeMaTUYeCKue
uccienoBanus, padoty B chepe nHMOOPMAIIMOHHBIX TEXHOJIOTHHI U IPYTUX, a TAKXKE
oOecrieueHuss JJII  KaXJIOro oOyd4aromierocs BO3MOXKHOCTH — JIOCTHIKEHUS
MaTeMaTHYECKOH MOATOTOBKH B COOTBETCTBHH C HEOOXOIMMBIM eMy ypoBHeM. Ha
pelIeHne 3TUX 3aJlay HalleJIeHa IporpaMMa o MaTeMaThKe yriayOaéHHOTO YPOBHSI.

112.5.3. HeobxonuMopcTh MaTeMaTU4eCKOW TMOATOTOBKH 0OYCIIOBJIEHA
00yCIIOBJIGHO POCTOM UHKCJa CIEUUAIbHOCTEH, CBSI3aHHBIX C HEMOCPEIACTBEHHBIM
IPUMEHEHHEM MaTeMaTuku (B cdepe SKOHOMUKH, OM3HEcEe, TEeXHOJIOTMYECKHX
obOnactsx, rymMaHnuTapHbeiXx cdepax). KonudecTtBo oOydaromuecs, st KOTOPBIX
MaTeMaTHKa CTaHOBUTCS (yHIaMEHTOM O0Opa30BaHUsl, IUIAHUPYIOIIUX 3aHUMAThCS
TBOPYECKOM U HCCIeloBaTeNbCcko paboToi B 00JacTM MaTeMaTHKH,
nHGOPMATUKU, PU3UKHA, SKOHOMUKU U B APYTUX OOJACTIX, YBETUYUBACTCS, B TOM
YHClie ¢ yYeTOM OOy4aroluxcs, KOMy MaTeMaThKa HyXHa JJi UCIIOJIb30BAHUS B
npodeccusix, He CBSI3aHHBIX HEMTOCPEICTBEHHO C HEH.

112.5.4. TlpuknagHasi 3HAYUMOCTh MATEMAaTHKW OOYCJIOBJIEHA TeM, 4TO €&
OpeaIMeToM  SABISAIOTCA  (yHAAMEHTalbHbIE  CTPYKTYphl — Hallero  Mupa:
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIICHUS, (PYHKIIMOHAIHHBIC
3aBHCHUMOCTH U KaTE€rOPUHM HEONPEIEIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B
HETMOCPEICTBEHHOM OIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS Pa3BUTHUS
HAYYHBIX W TEXHOJOTMUYECKHX Huiei. be3 KOHKpEeTHBIX MaTeMaTHUeCKUX 3HAHUH
3aTPYJHEHO MOHUMAaHHUE MPHUHIIUIIOB YCTPOMCTBA U UCIIOJIb30BAHUS COBPEMEHHOMN
TEXHUKHU, BOCHPHUITHE W  HMHTEpPIpeTanus pa3HOOOpa3HOM  COLMAIBHOM,
HYKOHOMHUYECKOM, MONMUTHYECKOW HH(popManuu, MaaodpQekTuBHa MOBCETHEBHAS
MpakTU4YecKass JesATelbHOCTh. Bo MHormx cdepax mpodecCHOoHAIBHON
JESTEIILHOCTH TPEOYIOTCSI YMEHUS BBHIMOIHIATH PACUEThI, COCTABISTH JITOPUTMBI,
OPUMEHATH (OPMYJIbI, MPOBOAUTH NE€OMETPUUYECKHUE H3MEPEHHs M TOCTPOEHUS,

YUTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh U MPEICTABIATH HHPOPMALIMIO B BUJIE
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Ta0NHIl, TUarpaMM U rpauKoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CITydaiHbIX
COOBITHIA.

112.5.5. OgHOBpEMEHHO C pacuipeHuemM chep NPUMEHEHUsS MaTEMAaTUKU B
COBPEMEHHOM OO0ITIecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMATHUYECKUN CTHIIH
MBIILJICHUS, TIPOSBIISIONINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B nmporecce
U3Y4YeHUs] MaTEMaTUKU B apceHaJl NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA WHAYKIUS W JSAYKIHUSA, 000OIeHue U
KOHKpeTH3allusi, aHaliu3 W CHUHTE3, KiacCupuUKalus W CUCTeMaTu3alus,
abctparmpoBanne u aHamorusg. OOBEKTHI MaTEMAaTUYECKUX YMO3AKIIOUYCHUH,
npaBuja UX KOHCTPYHPOBAHHUS PACKPBHIBAIOT MEXAHU3M JIOTHYCCKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMYIUpPOBaTH, 00OCHOBBIBATH U JIOKA3bIBATh
CYXKIEHUS, TEM CaMbIM (DOPMHUPYIOT JOTHUCCKUN CTHIIh MBITIUICHHS. Bemyras poib
NPUHAIIICKUT MaTeMaTuke B (OPMHUPOBAHUM AITOPUTMUUYECKOW KOMIIOHEHTHI
MBIIJICHUSS ¥ BOCIHUTAHUW YMEHUW JIEWCTBOBATh IO 3aJlaHHBIM aJTrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATh HOBBIC. B mporiecce pereHus
3aJlay — OCHOBBI JIsl OpraHU3aluy Y4eOHOU JIeATeTbHOCTH Ha YPOKAaX MaTeMAaTUKU
— Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIATHASI CTOPOHBI MBIIIJICHUS.

112.5.6. O6yuenue Marematuke Ja€T BO3MOXXHOCTH  pa3BUBaTh Yy
OOy4YaromMXcsi TOYHYIO, pallMOHAIBHYIO U WH(POPMATHBHYIO pe4b, yMEHUE
oTOMpaTh HamOOJee TOIXOMAIINE S3BIKOBBIC, CHMBOJWYECKHE, Tpaduueckue
CpeIICTBA VISl BRIPXKEHUS CY>KJICHUM U HATJISITHOTO WX TPEICTABICHUS.

112.5.7. HeoOXoAMMBIM KOMITOHEHTOM OOIIEH KyJBTYpPhl B COBPEMEHHOM
TOJIKOBAaHWUU  SIBJISICTCS  OOIee  3HAKOMCTBO C  METOJAaMH  TO3HAHUSA
JEHCTBUTEILHOCTH, TPEACTABICHUE O TMpEAMETe W METOJIe MaTEeMaTUKH, €ro
OTJIMYHUSAX OT METOJOB €CTECTBCHHBIX M T'YMaHUTApPHBIX HAyK, 00 OCOOEHHOCTSIX
NPUMEHEHUST MaTEMaTUKU  JJIs PEIICHUS HAyYHbIX W TPUKIAJHBIX 3a/ad.
MaremaTudyeckoe 00Opa30BaHHE BHOCHT CBOM BKiIaa B (opMHUpOBaHHE oOOIIeH
KyJbTYPhI YEJIOBEKA.

112.5.8. U3yuenune maTeMaTHKH CIIOCOOCTBYET ICTETHUECKOMY BOCIIMTAHUIO

YCJIOBCKA, INMOHUMAHHIO KPACOTbl M H3AIICCTBA MATCMATHYCCKHX paCCY)K)ICHHﬁ,
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BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

112.5.9. IlpuoputetHpiMu HensMu o0ydenust marematuke B 10—11 kimaccax
Ha yri1yOJEHHOM ypOBHE IPOAOIKAIOT OCTABAThCS:

(dopMupOBaHUE EHTPATIBHBIX MATEMATUYECKUX TMOHATHI (YUCIIO, BEIUYUHA,
reoMmeTpuyeckas (urypa, mepeMeHHasi, BEpOSATHOCTb, (PYHKIHs, IMPOU3BOJHAS,
UHTETpasl),  OOECHEeUYMBAIOUIMX  MPEEMCTBEHHOCTh M IEPCIEKTHUBHOCTh
MaTeMaTHYECKOTr0 00pa30BaHUsI 00YJarOIINXCS;

HOJBEJCHUE OOYyYaroIMXCsl HAa JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MaTEMaTHKU U OKPYKAIOIIEro MHpa, MOHUMAHUIO MAaTEMaTHKU Kak
gacTH 00IIel KyIbTyphl YEIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH O0ywarommxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIIEJOBATEICKAX  YMEHUH, KPUTUYHOCTH
MBILUICHUSI, UHTEpEca K U3YYEHUIO MATEMaTUKU;

(¢opMupoBanre (yHKIUOHAIBHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHMS
pacro3HaBaTh MaTeMAaTHYECKUE ACTIEKTHl B PEAbHBIX JKU3HEHHBIX CUTYAIlUsAX W
OpU HU3YyYEHUU JPYTUX Y4EOHBIX MPEIMETOB, NPOSBICHHUS 3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (HOpPMyIHpOBaTh WX Ha S3BIKE MAaTeMaTUKU M CO37aBaTh
MaTeMaTHYeCKUe MOJIEIH, IPUMEHATh OCBOEHHBI MaTeMaTUYECKU anmapaTr AJis
pellieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPHPETUPOBATh U OLICHHUBATH
MOJTy4YEHHBIC PE3yIbTATHI.

112.5.10. OcHOBHBIMY JIMHUSIMHU COjiepKaHus MaTemMaTuku B 10—11 kmaccax
yrayOn€éHHOTO ypOBHSA  sBsOTCA: «Yuciia ©  BBIYUCIEHUS», «Aaredpa»
(«AnreOpandeckre BBIPOKECHHUS», «YpaBHEHUST U HEpaBeHCTBa»), «Hauamna
MaTemMaTHueckoro asanuszay, «l'eomerpus» («I'eomerpuueckue GUIypsl U HX
CBOMCTBa», «VI3MepeHne TreoMEeTpUUYECKUX BEIMYMUHY»), «BeposSTHOCTh W
CTaTUCTUKA». J[aHHbIE TMHUU PA3BUBAIOTCS MMApaAIJICNIbHO, KaXk/1as B COOTBETCTBUU
C COOCTBEHHOI JIOTMKOM, OJIHAKO HE HE3aBHCHMO OJ[HAa OT JpPYroi, a B TECHOM
KOHTaKTe M B3aumMojeicTBuu. Kpome 13TOro, mx OOBEIWHSET JIOTHYECKas
COCTaBJISIOLIAsl, TPAAUIMOHHO MPHUCYIIash MaTeMaTHUKE U IMPOHU3BIBAIONIAS BCE

MaTeMaTH4YECKHE KYpChI U cojiepxkaTenbHble TuHun. ChopmynupoBannoe Bo PI'OC
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COO TpebOoBaHUE «yMEHUE ONEPHPOBATH TMOHATHUSIMH: OMPEICICHHUE, aKCHOMAa,
Teopema, CIEACTBUE, CBOWCTBO, TMPHU3HAK, JI0KA3aTEIhCTBO, PABHOCUIIHHBIC
bopMyIMpoBKH, yMeHuE (QOopMyIHUpOBaTH OOpaTHOE U MPOTHUBOIOIOKHOE
YTBEP)KJICHUE, TPUBOAUTH MPUMEPHl W KOHTPIPUMEPHI, HCIIOIH30BATH METO]
MaTEeMaTUYeCKOM WHAYKIUH, TPOBOJUTH JOKA3aTeNIbHbIE pACCYXICHUS TPHU
pelIeHnn 3a1a4, OIIEHUBATh JIOTUYECKYIO MTPaBUILHOCTh PACCYKICHUI OTHOCUTCS
KO BCEM Y4YEOHBIM KypcaM, a (GOPMHUPOBAHUE JTIOTUYECKUX YMEHUHN pacTIpeaesieTcs
0 BCEM TojlaM OOy4EHHMsI Ha YPOBHE CpeHEro o01ero 0opa3oBaHusl.

112.5.11. B coorBerctBumr ¢ PI'OC COO wMarematwka SIBISIETCS
o0s3aTeNbHBIM MPEIMETOM Ha JAaHHOM YpoBHE oOpazoBaHusi. Hacrosmeit
porpaMMoi o MaTeMaTUKe MpeayCMaTpUBAETCS U3YYeHHE y4eOHOro mpeaMera
«Marematuka» B paMKax TpEX y4eOHbIX KypcoB: «Aurebpa W Hadana
MaTeMaTUYeCcKoro aHanuza», «l'eomerpusi», «BeposTHOCT, U CTaTUCTUKAY.
dopMUpOBaHUE JIOTHYECKUX YMEHHM OCYIIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET
oOy4yeHHsT Ha YpOBHE CpEIHEro oOuero o0Opa3oBaHMs, a BJIEMEHTHI JIOTHKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

112.5.12. O6mee dYUCIO YacOB, PEKOMEHIOBAHHBIX [UISI W3YYCHHS
mareMaTtuku — 544 gaca: B 10 kiacce — 272 vaca (8 yacoB B Hezento), B 11 kiacce
— 272 4daca (8 4acoB B HEECIIO).

112.6. Iimarupyembie pe3yabTaThl OCBOCHHS MIPOTpaMMBbI TI0 MaTEMAaTHKE Ha
YPOBHE CpPeAHET0 00IIero 00pa3oBaHus.

112.6.1. B pe3ynpTaTe U3yuyeHUs] MAaTEMATHKNA HA YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pE3YNbTATHI:

1) rpasx1aHCKOTO BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUKA O0YUAIOMIET0Cs] KaK aKTUBHOTO
W OTBETCTBEHHOTO UYJIEHA POCCHICKOTO 0O0IecTBa, MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEeHHUe

BSaHMOHCﬁCTBOBaTL C conuaJlbHbIMM HWHCTHTYTaMHM B COOTBCTCTBHMHM C HX
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GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHMUSL:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UCHTHYHOCTH, YBOKCHUS K
IPOIUIOMY U HACTOSIIIEMY POCCHUHCKON MaTeMaTHKH, [ICHHOCTHOE OTHOUICHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHUECKOMN IIKOJIBI,
UCTIONIb30BaHUE DJTHUX JIOCTIDKEHHUH B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
YKOHOMUKHU;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

OCO3HAaHHUE AYXOBHBIX LIEHHOCTEH POCCHICKOT0O Hapoa, C(hOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEACHHUSA, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUH HayKU U JeSTEIbHOCThIO YUEHOTO, OCO3HAHHUE JTMUHOTO
BKJIaJ[a B IIOCTPOEHUE YCTOWYUBOTO Oy TyIIEro;

4) 3CTEeTUYECKOTO BOCITUTAHUSL:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOYas 3CTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HUYECKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3ndecKasi akTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUAX CIIOPTHUBHO-03/I0POBUTEIHHON JEATEIBHOCTBIO;

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAHHWE IIEHHOCTH TPYyIOJtO0us, HHTEpEC K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TNPWIOKCHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mpodeccud ¥ pPeali30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTH K MaTeMaTH4eCKOMy OOpa3oBaHHIO |
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY

Y4aCTHIO B pCIICHUYN ITPAKTHYCCKUX 3a1a4 MaTeMaTU4YECKOU HaITpaBJICHHOCTH,
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7) 9KOJIOTUYECKOTO BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOM KYyJIbTYphl, TOHUMAHUE BIHMSIHHS
COLIMAJIbHO-?PKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHUM JUIsl penieHus 3ajad B 00JacTu
OKpYyXarolenl cpefpl, IMJIaHUPOBAaHUE IOCTYNKOB U OIEHKA HMX BO3MOKHBIX
MOCIIEACTBHUM SISl OKPYXKAIOIICH Cpebl;

8) IICHHOCTH HAYYHOTO MMO3HAHHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH B OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MaTEMaTHIECKON
HAyKHM Kak c(pepbl 4ETOBEUECKOM NeSTEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUTSL Pa3BUTHUS IIUBUIIM3AINH, OBJIAICHUE SI3BIKOM MAaTEMaTHKHA M MaTeMaTHYEeCKOU
KyJIbTYpOH KaK CpeJICTBOM [TO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO
Y UCCIIE0BATEIBCKYIO I€ATEIbHOCTh HHANBHUIYAILHO U B TPYIIIIE.

112.6.2. B pe3ynbrare u3yueHuss MaTeMaTHKU Ha YPOBHE CPETHETO OOIIETo
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yHHUBEpCaJbHbIC yueOHbIC AEHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
NEHCTBUS, pPEryJIsTUBHBbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NESITEIbHOCTD.

112.6.2.1. Y oOyuaromierocs OyayT copMHUpPOBaHBI CIEAYIOIMHNE Oa30BbIE
JOTHYECKHE AEMCTBUS KaK dYacTh IIO3HABaTENIbHBIX YHUBEPCAJIbHBIX Y4YEOHBIX
JICUCTBUI:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeTICHUS TIOHSATHI, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KJIACCU(PUKALINH,
OCHOBaHUS U151 000OIIEHNS U CPABHEHUS, KPUTEPUHU IPOBOJAUMOTO aHAIIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yYTBEpUTEIbHBIC U OTPUIIATENIbHbIC, SANHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNS

B (baKTaX, JaHHBIX, Ha6JIIOJICHI/I$IX N YTBCPKACHUAX, MpCjiaraTb KpUTCpun IJisd
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BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUNH;

JiefaTh BBIBOJbI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENBHO I0KA3aTENbCTBA MATEMATUYECKHUX YTBEPIKICHHIMA
(mpsiMBbIE U OT MPOTUBHOTO), BBICTPAUBATh aPT'YMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBI;

BBIOMpaTh CHocoO pemieHus ydeOHOW 3ahauu (CpaBHHMBATh HECKOJBKO
BApUAHTOB peIlIECHUs, BEIOUpATh HauboJee MOIXOAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPUEB).

112.6.2.2. Y obyuatomierocs OyayT copMHUpPOBaHBI CIEAYIOIMHE 0Oa30BbIE
UCCIIEIOBATENIbCKUE JIEUCTBUSA KaK 4YacTh [O3HABATENbHBIX YHHBEPCAIbHBIX
y4eOHBIX JEHCTBUI:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKUM HWHCTPYMEHT IO3HAHMS,
dopMynupoBaTh ~ BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (POpMyIMpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
OpOBEAEHHOIO  HAONIONECHHUS, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMIpollecca, a TaKXKE BbIABUTAThH
IIPENATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

112.6.2.3. YV obyuaromerocs OyayT chopMHUpOBaHBI YMEHHUs paboTaTh C
nH(pOopMaIel KaKk 4acTh MO3HABATEIbHBIX YHUBEPCATBHBIX YI€OHBIX EHCTBUIA:

BBISIBIIATH JeUIUTHl HHPOpPMAIUHU, JaHHBIX, HEOOXOIUMBIX /U OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX TUTIOB, aHAIM3UPOBATH,

CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIMIO PAa3JIMYHBIX BUIOB U (hOpM
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IPEICTaBICHNUS;

CTPYKTYypUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3iMuHBIX (hopmax,
WUTIOCTPUPOBATH IpapuuecKH;

OLICHUBATD HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

112.6.2.4. Y o6yuatomierocst OyayT copMuUpoOBaHbl yMEHHUSI OOIIEHUS Kak
4acTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YUCOHBIX IEHCTBUI!

BOCIIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHS 10 XOAy pEIIeHUs 3a]aud,
KOMMEHTHPOBATh MOIYYEHHbIN pe3yibTar;

B X0J1e 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELICHUs, COIMOCTABJIATh CBOM CYXKJIEHHS C CYXACHUAMU JAPYTUX YYACTHHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

MPENICTaBIATh PE3yAbTaThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIICT0BaHuS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

112.6.25.V oOyyarouierocs OyayT c(hOpMHPOBAHbI yMEHUS
caMOOpraHU3aluH KaK 4acThb PEryJISATUBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:

COCTaBIISITh TJIAH, aITOPUTM PEIIEHUS 3a]]a4i, BEIOUPATh CIIOCO0 PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMaIuy.

112.6.2.6. YV obyuatomierocst 6yayT chopMUpOBaHBl YMEHHSI CAMOKOHTPOJIS
KaK 4acCTh PErYJISTUBHBIX YHUBEPCAIbHBIX yUCOHBIX ACHCTBUM:

BJIQJIETh HaBBIKAMU  IIO3HABATEIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICThH
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs

MaTE€MaTUYECKOM 3a/1a4H;
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MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yiIbTaTa IEJIU U YCIOBUAM, OOBSICHATH IPUINHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

112.6.2.7. Y oOyuatomerocsi 0yayT cOpMUPOBAaHBI YMEHHS COBMECTHOM
NEeSATETbHOCTH:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHIWBHIyTBHOU
paboThl mpu pemeHnH YYeOHBIX 3aJad, NPHHUMATh IIedh COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pa0OT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYIIOBLIX (opMax paboThl (00CYykIeHUs,, 0OMEH MHEHH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

112.6.3. [IpeameTHBIC  pe3yabTaThl OCBOCHUsS (QeaepanbHOil  paboueit
MpOrpaMMBbI 10 MaTEMAaTHUKE TMPEACTABICHBI IO ToJaM OOy4YeHHs B paMKax
OTNICTIbHBIX y4EOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3lefiaXx HacTOsIIeH
MIPOTPAMMBI.

112.7. ®enepanpHas paboyas mporpamMma ydeOHOTO Kypca «Anrebpa u
HayaJia MaTeMaTUYeCKOTO aHaIN3ay.

112.7.1. TlosicHuTeNbHAS 3aMHACKa.

112.7.1.1. YueOusiii kypc «Anredpa u Havyajla MATEMAaTHYECKOTO aHATU3a»
SBJIICTCSI OJHMM W3 HaumOoJiee 3HAYMMBIX B MPOTPaMME CpPEIHEro OOIIero
00pa30BaHMsl, MOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00€CTICYNBAET HHCTPYMEHTAIBHYIO
0a3y ISl M3y4deHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYTrod CTOPOHBI,

dbopMUpYET JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE OOYyYarolmuXxcsi Ha YPOBHE,
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HEOOXOJMMOM JJii OCBOEHHUS HMH(POpPMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH U JAPYrUX JUCHUIUIMH. B paMmkax mgaHHOro ydeOHOro Kypca
oOy4aronyecs OBJIaIeBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpast
bopMyIHpyET CBOU JOCTHKEHUS B MaTeMaTnudeckon popme.

112.7.1.2. YueGHbiii Kypc anreOpbl W HayaJl MaTeMaTHUYECKOro aHaiu3a
3aKJ1a/IbIBAa€T OCHOBY [IJISl YCHEIIHOTO OBJAJCHUS 3aKOHamMu (DU3UKU, XUMUH,
OWonorny, TIOHMMAaHWS OCHOBHBIX TEHJECHIIMA PAa3BUTHS OKOHOMUKH W
OOIIECTBEHHOM KU3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOIB30BaTh HMX MJIA JAJIbHEUIIETO
oOpa3oBaHMsI U B TIOBCEIHEBHOM Xu3HU. OBnaneHne abCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHajn3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKJICHUSI C TIOMOIIBIO UHIYKIUUA U PACCYXIaTh JEAYKTHUBHO, MCIIOIb30BaAThH
0000lIeHNEe M KOHKpETH3allio, aOCTparupoBaHME U aHAJOrHIo, (OpMHUPYET
KpPEaTUBHOE U KPUTHUYECKOE MBIIIIICHHUE.

112.7.1.3. B xonme wu3ydeHuss ydeOHOTO Kypca «AnreOpa u Haudana
MaTEeMaTHYECKOTO aHaIn3a» OOydJaromuecss MOMydaloT HOBBIM OMBIT PEIICHUS
MPUKIAAHBIX 3a7a4, CAMOCTOSITEILHOTO TOCTPOCHHS MATEMAaTUYECKUX Mojelei
peaNbHBIX CHUTYaIlMi, WHTEPIPETAIMU TOJYYCHHBIX PEIICHUN, 3HAKOMSTCA C
npUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKEe U UCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMH.

112.7.1.4. YuebHblli Kypc 0O0JlajaeT BOCHHUTATEIbHBIM TMOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
GbOopMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyroued MpOoAOKUTEIbHON KOHIICHTpAIllud BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU U OTBETCTBEHHOCTH 3a TIOJyYCHHBIN
pe3yJbTart.

112.7.1.5.B ocHOBe MeTOAMKH OOydeHHs airedOpe U  Havajiam
MaTEMaTUYECKOTO aHaIN3a JICKHUT JEATeTbHOCTHBIA TPUHITUT O0yUCHHUS.

112.7.1.6. B ctpyktype yueOHOro Kypca «Anrebpa u  Haudana
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MaTeMaTUYeCKOTO  aHAJW3a»  BBIICICHBI  CIENYIONIME  COAEpIKATeIhHO-
MeToanueckue JuHUM: «Yucnma  u BeUMCHeHUs», «DyHKOUM u  rpadukmy,
«YpaBHEHHS U HEpaBeHCTBa», «Hauana maTremaTudeckoro aHainusza», « MHOXecTBa
U JIOTHKa». Bce OCHOBHBIE COACpPKATEITHHO-METOIUICCKNEC JIMHAHM W3Y4aloTCs Ha
NPOTSHKEHUU JIBYX JIET OOy4YeHHUs Ha ypOBHE CpeIHEro oO0IIero oOpa3oBaHus,
€CTECTBEHHO JIOTIOJIHSS JPYT ApYyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIA y4eOHBI KypC SBJS€TCS WHTETPATUBHBIM, IOCKOJBKY
oObeuHsET B cebe coliepKaHue HECKOJIbKUX MaTeMaTUUYE€CKUX JUCIUIUINH, TAaKUX
KaKk anrebpa, TPUTOHOMETpPHS, MAaTEMaTUYECKWA aHaIN3, TEOPHS MHOXECTB,
MaTeMaThdeckas jJoruka u npyrue. [lo Mepe Toro kak o0ydarmuecs: OBIaJICBaIOT
BcE€ OoJiee MMPOKUM MaTeMaTHYECKUM ammnaparoM, y HHUX MOCIEI0BATEIbHO
bopMHpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOIETh
peajbHOM CUTyalluu, MPUMEHITh 3HAHUA, MOJYYCHHbIC MPU U3YUYCHUH Y4eOHOTO
Kypca, JJIS PEIICHUS CaMOCTOATEIbHO C(HOpMYyIHpPOBAHHON MaTeMaTUYeCKOn
3a/1ayu, a 3aTeM MHTEPIPETUPOBATH CBOM OTBET.

112.7.1.6.1. ConepxaTenpbHO-MeTOANYECKAsI TUHUSA «Uucaa U BRIYMCICHUS
3aBepmaeT (GOPMHUPOBAHWE HABBIKOB HWCIIOIB30BAHMS JEHCTBUTEIBHBIX YHCEI,
KOTOpOe OBLJI0O HayaTO Ha YpOBHE OCHOBHOTO oOImiero ooOpaszoBanus. Ha ypoHe
cpenHero oOmiero oOpa3oBaHuUs 0CO0O€ BHUMaHHE ynaensercs (HOpPMHUPOBAHUIO
HABBIKOB PAIMOHAJIBHBIX BBIYUCICHUN, BKJIIOYAIONIMX B CeOS HCIIOIB30BAHUC
paznuyHbIX (OpM 3alKCU 4YUCIa, YMEHHUE [eJaTh NPHUKUIKY, BBIMOJIHATH
NpUOTMKEHHBIC BBIYMCIICHUS, OIICHUBATH YHCIOBBIC BBIPOXCHHS, padOTaTh C
MaTeMaTHYeCKUMH  KOHCTaHTaMH.  MHOXECTBA  HATYPAJIBbHBIX,  IEJBIX,
pallMOHAIIBHBIX W JICUCTBUTENBHBIX  YKUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX 4Hcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd W ONeparuu: JCJICHHE Harlelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IICJIBIX 4YHCEeI, OCOOble CBOWMCTBA
palMOHANBHBIX W UPPAMOHAIBHBIX YHCEN, apu(PMETHICCKHE OTepalli, a TaKkxKe
W3BJICUCHNUE KOPHS HATypallbHOM CTETeHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.

brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIHONb3YEMBIX YHCENT U
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3HAKOMCTBY C BO3MOKHOCTSIMA WX TPUMEHEHHUS ]ISl PEIICHUs] Pa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeaCcTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ poJH B
MOCTPOEHUU MOJIeNIEH peallbHOr0 MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKpETH3aIHsL.

112.7.1.6.2. JIuauss «YpaBHEHHs] ¥ HEPABEHCTBA» peaju3yeTcs Ha
NPOTSHKEHUM BCEro OOydYeHUsi Ha YpOBHE cpeAHero ooOiero oOpa3oBaHus,
MOCKOJIBKY B KaXaoMm pasfene [lporpaMMmbl  mpeaycCMOTpPEHO  pellleHue
COOTBETCTBYIOIIUX 3a7a4. B pe3ynbrare oOyyaronuecs oBIaIeBalOT pa3InuyHbIMU
METOJaMH  PEIICHHs]  PalMOHAIBHBIX, HWPPANHUOHAIBHBIX, IMOKA3aTEIbHBIX,
JorapuMUYECKHX ¥ TPUTOHOMETPUUYECKUX YpPaBHCHHIA, HEPABEHCTB M CHCTEM, a
TaKKe 3a7a4, cojepkauux mnapaMmerpbl. [lomydeHHblEe yMEHHUS HIMPOKO
UCTIONB3YIOTCS TPU HWCCIEIOBAaHUM (PYHKIMHA C TIOMOIIBIO MPOW3BOAHOM, TNPHU
pelIeHUH MPUKIIAIHBIX 3a/1a4 U 33]]a4 Ha HaXO0KJICHUE HAUOOJIBIIUX W HAMMEHBIITUX
3HaueHud (yukiuu. [laHHas coaeprkaTenbHas JUHUS BKIIOYAEeT B ce0s Takke
dbopMupoBaHHEe YMEHUH BBINONHATH PACUYETHl MO GopMmysiaM, MPeoOpa3OBAHUS
palMOHANBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUN, a TaKKe
BBIPDQKEHUN, COJEpXKaIIUX CTeneHu | Jjorapudmel. brnarogaps u3ydeHUIO
anredpandecKoro MaTepuaa IPOUCXO/IUT nanbHeIee pa3BUTHE
ANTOPUTMUYECKOTO U aOCTPAaKTHOTO MBIIIICHHUS O0YydYaronuxcs, (GOpMHUPYIOTCS
HaBBIKM JICYKTUBHBIX pacCyXICHHH, pabOThl C CHMBOJIBHBIMH (hopMamu,
MIPE/ICTABIICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUIC PABEHCTB 1 HEPABEHCTB.
AnreOpa npenmaraet 3p(HEeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

112.7.1.6.3. ConeprxarenbHO-MeTOAMYeCKass JIMHUS «DyHKIMKM U TpapuKm»
TECHO TMEPEIIeTaeTCs ¢ IPYTUMH JUHUSMHU YI4eOHOTO Kypca, TOCKOIbKY B KAKOM-TO
CMbICIIe 3aJa€T MOCIEeI0BaTEIbHOCTh U3YUeHHs MaTepuania. M3yueHue cTeneHHoH,
MOKa3aTeJIbHOM, JJorapu(PMUUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpadMKOB, UCIMOJIb30BAaHUE (PYHKIIUN NJIsT pelIeHUs 3a7a4 U3 APYTHX y4eOHBIX

npeaMCETOB U peaanoﬁ KHN3HHU TCCHO CBA3aHO KaK C MAaTCMAaTHYCCKHUM aHaJIu30M,
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TaK W C PEIICHHEeM YpPaBHEHHWH W HepaBeHCTB. IIpm »TOoM OOmbIIIOE BHUMaHUE
yaensercs (POPMUPOBAHUIO YMEHHS BBIpAXKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOW coaepKaTeIbHOW JTMHUW HAIICJICH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
paznuuHON (opMme: aHaTUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

112.7.1.6.4. ConepxarenpHast 1uHusi «Hadana maremMatudeckoro aHaian3a
MO3BOJISIET CYIIECTBEHHO pPACHIUPUTh KpPYr Kak MaTeMaTUYEeCKHUX, TaK U
NPUKIAAHBIX 3a/lad, JOCTYIHBIX OOydYaloIMMCS, TaK KaK y HHUX TOSIBISETCS
BO3MOXXHOCTh CTPOUTH IpaUKU CIOKHBIX (PYHKIIUMA, ONPEENATh UX HAUOOJbIINE
Y HAaWMEHBIIIME 3HAYCHUSI, BRIYUCIATD TUIOMAAN GUTYpP U 00OBEMBI TEJ, HAXOAUTh
CKOPOCTH M YCKOpEHHs MporeccoB. [[aHHas coaeprkareiibHasi JUHUS OTKPBHIBAET
HOBBIE BO3MO>KHOCTH IMOCTPOCHUSI MATEMATUYECKUX MOJEITICH PEAIbHBIX CUTYaIUH,
MO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YHCIIE COLUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOI'O AHAIN3A
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronrecs y3HaloT O BbIIAIOIIUXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

112.7.1.6.5. ConeprxarenbHO-MeTOAUYCCKas JIMHKS « MHOXKECTBA U JIOTHKA»
BKJIFOYAeT B €€0s DJIEMEHTHl TEOPUM MHOXXECTB W MAaTeMaTHYE€CKOW JIOTHKH.
TeopeTnko-MHOKECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOU
MaTEeMaTUKH | MpeajiararoT HanboJiee YHUBEPCATBHBIN SI3bIK, 00bETUHSIONINI BCE
pa3zeiibl MAaTEMAaTUKU U €€ MPUII0KEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMaTUYECKHE
JUCIHUIUIMHBL W WX NPUIOXKEHUS B €AUHOE 1efoe. BaXHO 1aTh BO3MOXKHOCTH
oOydJaromnemMycsi TMOHUMATh TEOPETHUKO-MHOKECTBEHHBIH SI3bIK  COBPEMEHHOMN

MAaTCMAaTUKH N UCITIO0JIb30BATh €0 AJIA BBIPAKCHHA CBOHUX MBICJICH. I[pyFI/IM Ba’XHbIM
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MPU3HAKOM MaTEMATHKHU KaK HaAyKH CIIEyeT IPU3HATh CBOMCTBEHHYIO €1 CTPOTrOCTh
O00OCHOBaHMN W  CJIEIOBAaHHWE  OMPEACIEHHBIM  TpaBWIaM  MOCTPOCHHS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIeMEHTaMH MaTeMaTUYECKON JIOTUKHU CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS O0yYarOMIMXCs, MO3BOJISIET UM CTPOUTH CBOU
paccykJiIeHHUsl Ha OCHOBE JIOTUYECKHUX MpaBui, (POpMUPYET HABBIKK KPUTUUYECKOTO
MBIIILJICHUS.

112.7.1.7. B yueOHOoM Kypce «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOSHUS MOJENEH peaTbHBIX
CUTYyalluii, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIBIO ammapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlH TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/IaHUs BILUIETCHBI B KQXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YeTCs JJIA pelieHUs MpUKIaaHbIX 3anad. [lpu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HaOJIIOAATEeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MpOOIieMy.
HearenbHocTh 1O  (OPMUPOBAHUIO HABBIKOB PEIIEHUS MNPUKIAIHBIX 3a7ad
OpraHU3yeTCsl B MPOIIECCE 3YUYEHUS BCEX TeM yueOHOTO Kypca «Anredpa u Havasa
MaTEMaTUYECKOTO aHATTU3a.

112.7.1.8. O01miee 9yuCiIo 4acoB, PEKOMEHIOBAHHBIX IS H3yYCHUS YI4eOHOTO
Kypca «Anredpa U Hadajla MaTeMaTH4eckoro aHaimsa» — 272 4daca: B 10 xmacce —
136 gacoB (4 yaca B Hefenm0), B 11 kimacce — 136 yacoB (4 yaca B HEJIEINIO).

112.7.2. Conepsxanue o0yuenus B 10 xiacce.

112.7.2.1. Yucna v BBIYUCIICHHUS.

Panmmonanpubie yuciaa. OOBIKHOBEHHBIE U JECATUYHBIE IpOOU, MPOLICHTHI,
OeckoHeuHble mnepuoanueckue Apoou. [lpumenenue npoOel W TPOIEHTOB IS
pELICHUs MPUKJIAIHBIX 3aa4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUU U PEaIbHOU KU3HU.

JlencTBuTenbHbIE 4YHMCIA. PalMOHAIBHBIE W HPPALUOHAIBHBIE YMCIIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTENIBHBIMA  4YHUCIaMd.  Moyib

JNEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [Ipubnnx€HHbIC BBIYUCICHUS, TTPAaBUIIA
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OKpYTJIEHUS, MPUKUKA U OLEHKA PEe3yJIbTaTa BHIYUCICHUN.

Crenenbp ¢ wenbiM mnokasateneMmM. bunom Herlotona. Hcnonbs3zoBanue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JIJIsl PEIICHUS MTPAKTUYECKUX
3a7a4 W NPEACTABJICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHbp ¢ palMOHAJbHBIM I[IOKAa3aTelieM M €€ CBOMCTBAa, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uucna. CpoiictBa jorapudma. [lecsTuuHbie M HaATypajbHBIC
Jgorapu@mel.

CuHyC, KOCHMHYC, TAaHT€HC, KOTAHI€HC YHUCIOBOrO aprymeHTa. ApKCHUHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

112.7.2.2. YpaBHeHUsI U HEPABEHCTBA.

ToxmecTBa u TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE ypaBHEHHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHHUS LIETBIX U APOOHO-PAIMOHANIBHBIX YPABHEHUN U
HEpPABECHCTB. MHOIrOWIEHb OT OJIHOW MEpEeMEHHOW. JlenmeHne MHOoroudsieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTAMU.
Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTEIIEHU U KOPHHU.

NppauroHnanbHbie YpaBHEHMUS. OcHoBHBIE METOIbI peleHus
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE METOJbI PELICHUS MOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JIOTapU(MBI.

Jlorapudpmuyeckue YpaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIC TPUTOHOMETPHUUECKHUE bopmyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.

Pemenne cucrem JMHEHHBIX ypaBHEHHW. MarTpuia CUCTEMBbl JIMHEHHBIX

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPTACOKCKAS CPEQHSAS OBLLLIEOBPA3SOBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaiinosHa, upextop




ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKU CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS JUIsl PELICHUS] CHCTEMBbI
JUHENHBIX ypaBHEHUMW. PelieHue mnpUKIaAHBIX 3aad C TOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanmne noOCTpOCHHOW MOJEIN C MMOMOILIBIO MATPHII
U OTIpEeJICIUTEIICH.

[TocTpoeHrne maTeMaTHYECKUX MOJENIed pealbHOM CHUTyallud C MOMOIIbIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealbHOM KU3HU.

112.7.2.3. ®yukuuu u rpaduku.

@yHKUMA, cnocoObl 3anaHud (GyHKUUW. B3auMHO oOpaTHbIE (YHKUHU.
Kommnosumms pyukiuit. I'paduk  QyHkum. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6nacth ornpezAesieHuss 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu dyHkuuu.
[TpoMexyTku 3HaKONoCTOSSHCTBA. YETHBIE U HeuéTHbIE (pyHKIUH. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JIlunelinas, kBajpaTU4Hasi U JPOOHO-IIMHEHHAsA (PYHKUHUH. DJIEMEHTApHOE
UCCJIEJOBaHHUE U TIOCTPOCHUE UX IpaUKOB.

CrenenHas pyHKIMS ¢ HATYpaJIbHbIM U LEJIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIMU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIHMH, UX CBOMCTBA M TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPENEIECHUE TPUTOHOMETPHUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEalbHBIX IpOIECCaX M SBJICHHSIX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

112.7.2.4. Hayana MmaTeMaTUYECKOTO aHAIN3A.

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeNbHOCTENH. MeTon

MaTeMaTU4YECKON HWHAYKIIUH. MOHOTOHHBIE U OI'paHUYCHHBIC ITOCIICA0BATCIbHOCTH.
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Hcropusi BO3HUKHOBEHHMS MAaTEMaTHYECKOTO aHalnM3a Kak aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpudeckas nporpeccuu. beckonedno yObiBarorast
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoleHTOB. Mcrnosib30BaHWE TPOTrPECcCHH IS PEIICHUS peajbHbIX 3a/1ad
IPUKJIAJHOTO XapaKTepa.

HenpepoiBable (QyHKIMM U ux cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEpPBAJIOB I peElIeHUsi HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEPHIBHBIX
GbyHKUMNA 1S penieHus 3a/1ay.

[TepBas u BTOpas npousBoaHbIe GyHKIIMK. ONpeaesieHIe, TEOMETPUUECKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUH.

[IpousBognbie  anemeHTapHblX  QyHkiui.  [IpousBomHas  cymMmbl,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3UILIUK (DYHKIIHIA.

112.7.2.5. MHO»XecTBa U JIOTHKA.

MHOX€ECTBO,  omepauMu  HaJl  MHOXKECTBAMHM W HX  CBOWCTBA.
Huarpammel Ditniepa—BenHna. [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO armapara
JUISl ONIMCAHUS PEajIbHBIX MPOLECCOB U SBJICHUH, MPU PELICHUH 33J1ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO0 OOBEKTa, CIIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHS.

112.7.3. Conepsxanue o0yuenus B 11 xmacce.

112.7.3.1. Yucna v BEIYUCIICHUS.

Harypanbubie u nenvie yucna. [I[puMeHeHue MPU3HAKOB JCIUMOCTH IEIbIX
yucen, HauOonpmuid obmui aemurens (mamee — HOJl) u HauMenbinee ooOiee
kpatHoe (ganee -HOK), octaTtkoB 1o moay:nto, anroput™ma EBknnaa nist pemeHust
3a/lay B LEJbIX YHUCIIAX.

Kommekcapie uncna. AnreOpandeckas ¥ TPUTOHOMETpHUECKask (POPMBI

3aIlIMCH KOMIIJICKCHOT'O YHCJIA. ApI/I(l)MeTI/IIICCKI/Ie orncpanmuu € KOMIIUICKCHBIMU
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yucnamMu. M3o00pakeHne KOMILJIEKCHBIX YHCET Ha KOOPAMHATHOM TMJIOCKOCTH.

®opmyna Myaspa. Kopau n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue

KOMILJIEKCHBIX YMCEN IJIs1 pEIICHUs] PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.
112.7.3.2. YpaBHeHUsI U HEPABEHCTBA.

CucrteMa W COBOKYIIHOCTh YpPAaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBl U CUCTEMBI-CIEACTBHS. PABHOCWIIbBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHUH €  MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeETpUIECKUX HEPABEHCTB.

OcCHOBHBIE METOJABI PEIICHHS TOKa3aTeNbHbIX U  JorapupMuueckux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIHOCTEH PALMOHAIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHenne  ypaBHEHWN, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAyKH U peanbHOM KU3HH,
MHTEPIIPETALNS OJIYYEHHBIX PE3YyJIbTATOB.

112.7.3.3. ®yukiuu u rpaduKH.

I'padpux xommosuimu ¢yHkuui. ['eomerpuueckue 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QPyHKITUU, KX CBOMCTBA U TPAPUKH.

I'padrueckne MeroAbl pelieHUsi YpaBHEHU M HepaBeHCTB. |'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanne rpadukoB (QYHKUMHA ISl MCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUHU 3a7ady U3 JAPYTHX Yy4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

112.7.3.4. Havana MmaTeMaTUYECKOTO aHAIN3a.

[IpumMeHeHre Mpou3BOAHON K UCCIIEI0BAHUIO (YHKIIUA HA MOHOTOHHOCTh U
sKCcTpeMyMbl. HaxoxaeHre HanbobIIero ¥ HAMMEHBIIET0 3HAYCHU I HeMPEPHIBHON

(GyHKUIHUU Ha OTpPE3KE.
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[IpuMmeHeHne TPOU3ZBOAHONW [JIi HAXOXKICHUS HAWITy4lllero PEIICHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OINpPEAENICHHs CKOPOCTM W YCKOPEHHs Mpouecca,
3a1aHHOTO (DOPMYJION HJIH TPaPUKOM.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO TIEpBOOOpa3HbIX. llepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoxaeHUs TEPBOOOPA3HBIX.

HnTerpain. ['eomeTprueckum CMBICJI MHTErpala. Brruucnenue
onpenenéHHoro uarerpaia mo ¢popmyne Hetorona—JleiOnura.

[IpumeneHnue uHTErpasia JJIsi HAXOXKJEHUS IUIOIMIAJeH IJIOCKUX (Uryp u
00BEMOB F€OMETPUUECKUX TETI.

[Ipumepsl pemenuii auddepeHuuanbHbIX ypaBHEHU. MartemaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOIIECCOB C TOMOIIBI0 AuddepeHIInaIbHbIX
YPaBHECHUM.

112.7.4. [InanupyeMble TpEeIMETHbIE PE3yJIbTaThl OCBOCHHS (eaepaibHOM
paboueil mporpaMmbl yueOHOTO Kypca «Anredpa M Hayajia MaTeMaTHYeCKOro
aHajau3a» Ha yriiyOJIEHHOM YpOBHE Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHusl.

112.7.4.1. K xonmy o0yuyenuss B 10 kimacce oOOydYarOmIMIiCS MOITYYUT
CJIEIyIOLIUE TPEAMETHBIE PE3YIbTAThI I10 OTAEIIBHBIM TeMaM (eiepalibHO padoueit
porpamMmbl y4eOHOTO Kypca «Anrebpa U Hayalla MAaTeMaTUYeCKOTO aHaTN3ay:

112.7.4.1.1. Yucna v BBIUYUCTICHUS:

CBOOOJHO OINEpUPOBATh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U IEUCTBUTEIbHBIX YHCEN, MOIYJIb IEUCTBUTEIILHOTO YHCIIA;

MPUMEHATh JApPOOU U MPOLEHTHI JJIsl PEIICHUs MNPUKIAJAHBIX 3adad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MIPUMEHSTh MPUOTNKEHHBIC BEIUUCIICHHU S, TPABUIIA OKPYTJICHUS, TPUKUJIKY U
OLICHKY PE3yJbTaTa BHIYUCIICHUI;

CBOOOJTHO OIEPUPOBATH TMOHSATHUEM: CTEMEHb C IEJBIM IOKa3aTeseM,
WCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3amucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO ONEpPUPOBATh MOHITHEM: apU(PMETUYECKU KOPEHb HATYpaJbHOU
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CTEIICHH;

cBOOOIHO ONEPUPOBATH MOHATUEM: CTETICHb C PALIMOHAIBHBIM MOKa3aTeNleM;

CBOOOZIHO OINEpPUPOBATh NOHATHUAMU: JIOTapUPM UHKCIA, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHUHYC U APKTAHI'E€HC YUCIOBOTO
aprymMeHTa.

112.7.4.1.2. YpaBHEeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUSMU: TOXKIAECTBO, YPABHEHHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX W JPOOHO-
pallMOHAIBHBIX ypaBHEHUM, NIPUMEHATh METOJ HHTEPBAJIOB JUISl PEIICHHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: MHOTOYIEH OT OJHOM NEpPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3(PPUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSATD JICJICHUE
MHOI'O4YJIECHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
peleHns 3a1ay;

CBOOOZHO OMNEpUpOBaTh MOHATHSIMHM: CUCTEMa JIMHEMHBIX YypaBHEHUH,
MaTpuld, ONPENEINUTENb MATpPULbl 2 X2 H €ro TEOMETPUYECKUU CMBICIH,
WCIIOJIB30BaTh CBOMCTBA OMNpPEAENNTENs 2 X 2 JUId BBIYMCIECHHS €ro 3HA4YeHUs,
IIPUMEHSTh OINPEAEIUTENN  JJIl PELUICHUS CHUCTEMBl JIMHEWMHBIX YpaBHEHMH,
MOJEIUPOBATH PEAJIbHBIE CUTYAllMH C ITOMOIIbIO CUCTEMBI JINHEMHBIX YPABHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM € IOMOLIBIO MaTpPULl U ONPEIEIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

MCIIOJIb30BaTh CBOWCTBAa JICHCTBUUA C KOPHSAMH JUIA TpeoOpa3oBaHUs
BBIPAKCHUN,

BBINIOJIHATH MTPE0Opa30BaHUs YUCIIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHU
C PALlMOHAJIBHBIM IIOKA3aTEIEM;

UCII0JIb30BaTh CBOICTBa jorapu(pmMoB TUTSE npeoOpa3zoBaHus
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Jorapu(pMUUECKUX BBIPAKECHUM;

CcBOOOJHO OMEpPUPOBATHh MOHITUSIMH: WPPALMOHAIBHBIC, TIOKA3aTeNbHbIE U
Jorapu(pMUUECKHE YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
MIEPEXO0/I0B HJIM OCYILECTBIISIS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKUE (GOPMYJIbI Il TPpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUIA;

MOJIETTUPOBATh pealbHbIC CHTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MIOCTPOCHHBIE MOJICNIM C KCIIOJIb30BAHUEM ammapara aareopsl.

112.7.4.1.3. ®yukuuu u rpaduxu:

CBOOOIHO ONEPUPOBATH MOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3aJaHus (QYHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHIO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKINH;

CcBOOOHO OMEepUPOBaTH MOHATHAMH: O0JACTh ONPEAETCHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIHH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUpOBaTh MOHATUAMU: UETHbIE M HEYETHbIE (YHKLUH,
nepuoAnYecKre PyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMHM, HauOOJblllee W HaUMEHbIee 3HAa4eHHEe (QYHKIUH Ha
IPOMEXKYTKE;

CcBOOOHO OTIEPUPOBATH MOHATUSAMU: CTENIEHHAs] PYHKIHSI C HATypaIbHBIM |
LENbIM [OKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS n-oil cTeneHu Kak (GyHKUUH OOpAaTHOM CTENEeHH C
HaTYypaJIbHbIM IOKa3aTeleM;

ONEepUPOBATh MOHIATUSIMM: JIMHEHHAs, KBaJgpaTUyHas U APOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPAPUKOB;

CcBOOOZHO OIEpUpPOBaTh MOHATUSAMH: TOKa3aTellbHAs U JiorapupmMuueckas

(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA IS PEIICHUs
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YPaBHEHUH;

CBOOOJHO OMEPHUPOBATH MOHATUSIMH: TPUTOHOMETPHYECKAs OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIUN YMCIOBOTO apIyMEHTa;

WCIIONIB30BaTh Tpaduku (QYHKIUNA JUIsi WCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3aJlad U3 JPYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

112.7.4.1.4. Hayana MaTeMaTU4eCKOTO aHaIn3a:

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: apupMeTHUUecKass U TeOMETpUYECKast
nporpeccusi, 06CKOHEUHO yObIBAIOIIasi TEOMETPUYECKAsi IPOTPECCHUsL, IMHEHHBIN U
AKCIOHEHIUATILHBIN POCT, (OpMYyJia CIIOKHBIX MPOLIEHTOB, UMETh MPECTABIECHUE O
KOHCTAHTE;

WCIIOJB30BaTh MPOTPECCUU IS PEIICHUS peabHBIX 3ajad MPUKIIATHOTO
XapakrTepa;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEAOBATEIILHOCTD, CITIOCOOBI 33/JaHuUs
MOCJIE0BAaTEILHOCTEH, MOHOTOHHBIE M OTrPAaHUYECHHBIC MOCIEI0BATEILHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOr0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEpPUPOBATh TOHATHUSIMU: HENPEPbIBHbIC (DYHKIIMH, TOYKU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka GyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (PYHKIIMsI, HEMpEphIBHAS Ha OTpPE3KE,
MPUMEHSITH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OMNEpUPOBATH TMOHATUSIMU: TIEpBas W BTOpasl IPOU3BOJIHbBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYUCIISATH MPOU3BOJHBIE CYMMBbI, IPOU3BEAEHUS, YACTHOTO U KOMITO3HUIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

MCIIOJIH30BaTh TE€OMETPUUCCKUN W (DU3UYECKUN CMBICI TPOU3BOAHOU IS
pelieHus 3aaad.

112.7.4.1.5. MHOXecTBa U JIOTHKA:

CBOOOJHO  OMEpUpOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpalud  HaJ

MHO>KECTBaMHU,
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UCIIONIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJii  ONUCaHUus
peallbHbIX MPOLECCOB M SBICHUH, MPU PELICHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB;

CBOOOJHO OTNEpPUPOBATh MOHATHUAMHU: OMpEIEICHUE, TeopeMa, ypaBHEHHE-
CIICJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTeIHLCTBO, PABHOCHIIBHEIC
ypaBHEHHUS U HEPABEHCTBA.

112.7.4.2. K koniy oOyuenuss B 11 kmacce oOydarommiics TOXYYHUT
CIICYIOIIKE MTPEIMETHBIC PE3YJIBTATHI TI0 OTACTHLHBIM TeMaM (penepaibHO# paboueit
IporpaMMbl y4eOHOTo Kypca «Anredpa u Hauajga MaTeMaTUIECKOTO aHATH3a:

112.7.4.2.1. Ynucna v BEIYACTICHUS:

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: HATypalbHOE M ILEJIOE YHUCIIO,
MHO’KECTBa HATypPalIbHBIX M IIEJIBIX YHUCEI, MCIMOJIb30BaTh MPU3HAKH JIETUMOCTH
nenbix uncen, HOJl u HOK HatypanbHbIX yucen s peuieHus 3aaad, IpuMEHsITh
anroput™m EBxnnna;

CBOOOZIHO OINEpPUPOBATh TOHATHEM OCTAaTKa [0 MOJYJIO, 3alUCHIBATh
HATypaJbHbIC YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOZHO OMEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHMCEN, MPEACTaBIsATh KOMIUIEKCHBIE YHCa B aJreOpandyeckod u
TPUTOHOMETPUUYECKON (PopMe, BBIOJIHATh apu(PMETUYECKUE ONEpallud C HUIMH U
n300paxkaTh Ha KOOPAMHATHOM IIIOCKOCTH.

112.7.4.2.2. YpaBHEeHUs 1 HEPABEHCTBA:

CcBOOOHO OMEPHUPOBATHh MOHITHIMH: UPPALMOHAIBHBIC, TTOKA3aTEIbHBIE U
Jorapu(pMUUECKre HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCUJIbHBIX MEPEXO/IOB;

OCYIIECTBIISITh OTOOp KOpPHEH TpU pEIIeHWH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJHO OINEpUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
NPUMEHATh HEOOXOoAuMble (OpPMYNBl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUIN U
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HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBbI-CIIECJCTBUS, HAXOAUTh PEIICHUS
CUCTEMbI U COBOKYIHOCTEN pallMOHATbHBIX, UPPAIMOHATBHBIX, TIOKA3aTEeIbHbIX U
jorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarhb palvoHaJIbHbIE, UppanuoHaIbHEbIE, MOKa3aTeJIbHbIE,
jgorapupMuIecKue U TPUTOHOMETPUYECKUE YpaBHEHUS UM HEPABEHCTBA,
coJiepKaliyue MOAYJIU U apaMeTphl;

MPUMEHSTH TparaecKre METOIBI JIJIS PEIICHUS YPAaBHCHUN U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ MapaMeTpaMu;

MOJICTUPOBATh peadbHbIE CHUTyallud Ha S3bIKE aiareOpbl, COCTaBISATH
BBIPDAXKEHUS, YpPaBHEHHS, HEPABEHCTBA U MX CHUCTEMBbI MO YCIOBUIO 3a/lauH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIENIM C KCIOJB30BAHHEM ammapara aireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

112.7.4.2.3. ®ynkuuu u rpaduxu:

CTpPOUTh TpauKyd KOMIO3ULIUHU (DYHKIMN C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX ()YHKIIHIA;

CTPOUTh TeOMETpUUecKHue 00pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TMOHATHAMHU: TpPaPUKA TPUTOHOMETPUUECKHUX
dynxmii;

NPUMEHATh (QYHKIUU I MOJACIMPOBAHUS W HCCIEIOBAHUS pPEATbHBIX
IIPOLIECCOB.

112.7.4.2.4. Hayana MaTeMaTHYECKOTO aHAJIN3A:

HCTIOJIB30BaTh MIPOU3BOIHYIO JJIsl UCCAEA0BAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxOJUTh HAaMOOJIbIlIeEe U HAUMEHbIIIEE 3HAUCHUs (DYHKIIUU HEMPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOJIHYIO I HAXOXKJACHUS HAWIY4IIEro pElIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COIMAIbHO-IKOHOMHYECKHUX, 3a71a4ax, sl ONpeeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIlecca, 3aJaHHOTO (OpMYIIOi UiTH TpaduKoMm;

CBOOOJTHO ONEPUPOBATh MOHATHUSIMHU: T[E€pBOOOpa3Has, ONpeaeIEHHBIN
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WHTETpajl, HAXOAWTHh IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpan no ¢opmyne Hetorona—Jleitbuuna;

HAXOJUTh TUIOMIAAM IIOCKUX QUTYP U OOBEMBI TEJ C MOMOIIBIO MHTETPaa;

UMETh TPEICTaBICHHE O MaTeMAaTUYECKOM MOJICIMPOBAHUHM Ha MpHUMEpe
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemaTh IpUKIaJHbIE 33/1a4d, B TOM YHUCJE COLMATIbHO-DKOHOMHYECKOTO U
(bu3MYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

112.8. ®enepanbHas pabodas mporpaMma ydeOHOTo Kypca «I'eoMeTpusy.

112.8.1. TlosicHuTeNnbHAS 3aMKCKa.

112.8.1.1. TeomeTpust sBAsSETCA OMHUM W3 0a30BBIX KypCOB Ha YPOBHE
cpenHero obmero oOpa3oBaHMs, TaK KaKk OOECHEUYMBAET BO3MOKHOCTb HU3YUECHMUS
JTUCIUIUIAH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH U MPEAMETOB T'YMaHUTAPHOTO
nukia. Jlornueckoe MbluieHUe, (GOpMUPYEMOE MPU HU3YYEHHH OOydYarolUMUCS
HNOHATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
[ENOYKH JIOTHUECKUX YTBEPKICHHUH MPH PEIICHNH TeOMETPUIECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO WCIOJB3YIOTCS TpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

112.8.1.2. llenbp ocBoeHusi mporpamMmbl yueOHoro kypca «l'eomeTpusi» Ha
yrayOon€HHOM ypOBHE — Pa3BUTHE WHANBUIYABHBIX CIIOCOOHOCTEH 00yUYaromuxcs
IPU U3yYEHUHU TEOMETPHH, KaK COCTABIISIFOIICH MpeAMEeTHOM obmacT «MaTemaThka
u uHdopmaTuka» dYepe3d oOecleueHHe BO3MOXKHOCTH TPHOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JACUCTBUM,
cen(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JUIsl YCIEHTHOTO MPOo(dhecCnOHAIBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C MCIIOJIb30BAaHUEM MaTEMaTHKHU.

112.8.1.3. IlpuoputeTHBIMU 3aJadaMU Kypca T€OMETpUU Ha YriyOa&éHHOM
YPOBHE, PaCHIMPSAIONIMMHI U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MPECTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIBTYPhl H
¢dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMHpoBaHrE TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (GUTYpaX Kak o

BOXXHEMIIIMX MaTeMaTHUYECKHUX MOJCJIAX, IMO3BOJIAIOIMIHUX OIIMCBIBATL M HU3YydaTb
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pa3HbI€ SIBJICHUS OKPY>KAIOIIEr0 MUPA, 3HAHUE MOHATUIHOTO ammapara no pasjeny
«CtepeoMeTpus» y4eOHOTO Kypca TEOMETPHUH;

dbopMHpoBaHWEe  yMEHHUS  BJaJ€Th  OCHOBHBIMM  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE HX MPUMEHSTh, YMEHUS JI0Ka3bIBaTh TEOPEMbl W HAXOAMTH
HECTaHJapTHHIE CIIOCOOBI pElIeHUs 3a]1ay;

dbopMHupoBaHrE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJCIISIX U B peaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBATH TE€OMETPUUECKHUE
MOJEIIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TeOpHil, (OpMUPOBAHUE MOHUMAHUS POJIU AKCHOMATUKH IPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHrE yMEHHUS BIIaJIETh METOAAMH JOKa3aTeIbCTB U aJTOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSTh, TPOBOJANUTH I0KA3aTEIIbHBIE PACCYKICHUS B XOJI€
pelIeHrs CTePEeOMETPUYECKUX 3aJad W 3aJad C MPAKTUYECKUM COJIEpKaHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  IIPH
000CHOBaHUYU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUHN
JNE€TYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUICKTyAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00YyUaroIMXCs, MO3HABATEIbHOM aKTUBHOCTH, MCCJIEI0BATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIILICHHS, THTEPECA K U3YUYECHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHAIBHOW IPaMOTHOCTH, PEJICBAHTHON T'€OMETPUM:
YMEHHUSI pPaCloO3HABaTh TMPOSIBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX )KU3HEHHBIX CUTYAlUSAX W MPU U3YYEHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSI PEATbHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALNN MOJYyYEHHBIX PE3YJIbTATOB.

112.8.1.4. OcHOBHBIMU  COAEpPKATEIbHBIMU JIMHUSAMH y4eOHOro Kypca
«lI'eometrpuss» B 10-11 «kimaccax sBisitores: «lIpsmMble ¥ TJIOCKOCTH B

POCTPaHCTBE», «MHOTrOrpaHHUKNY, « Tena BpaueHus», « BeKTopbl 1 KOOpAUHATHI
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B IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

112.8.1.5. ChopmymupoBannoe B DPI'OC COO TtpeboBaHHE «YyMEThH
ONEpUPOBATh TMOHSATUSMUY», PEIICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM YpOBHE
oOyuenusi B 10-11 kmaccax, OTHOCHTCS KO BCEM COJEP>KATEIbHBIM JUHUSIM
y4eOHOro Kypca, a popMUpOBaHUE JJOTUYECKUX YMEHUHN pacipeiesieTCss HE TOIbKO
0 COJEpKATEeNbHBIM JIMHUSM, HO M 10 roaam oOydenus. CopaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOIIEE  MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
®denepanbHOil paboueil MHporpaMmbl, pacHpeleNEHHBIM 10 TrojamM oOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIEHBIM
BOIllpocaM  oOyuaroniuecs  oOpaljajinch  HEOJHOKPATHO, YTO  IO3BOJISIET
OpraHM30BaTh  OBJAJICHHUE T'C€OMETPUYECKUMH TOHSATUAMH W  HABBIKAMHU
MOCIIEI0BATENBHO U MOCTYATENBHO, C COOTIOICHUEM MPUHITUITA IIPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIOYATh B OOIIYIO CHCTEMY I'€OMETPHUUYECKUX IPEACTaBICHUI
oOyuJaroluxcs, paciupss u yriayonss e€, oOpas3ys MNpPOUYHbIE MHOMXECTBEHHbIE
CBSI3H.

112.8.1.6. Ilepexon K H3Yy4YEHUIO TEOMETPUU HA YIUIYOJIEHHOM YPOBHE
MI03BOJISICT:

co3maTh ycinoBus g auddepeHnuanuu  00ydeHus, MOCTPOEHUs
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHOoe
W3yYeHHE TEOMETPUHN KaK COCTABJISAIONIeH yaeOHOro mpeamera «MareMaTukay;

HOJATOTOBUTH OOYYalOUIMXCSd K MPOJODKEHUIO H3YYEHHS] MATEeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM U npodhecCUOHATBHBIM 00pPa30BaHUEM.

112.8.1.7. O61iee yncI0 4acoB, PEKOMEHOBAHHBIX ISl U3YYEHHS y4eOHOTO
Kypca «['eomerpus» Ha yrmybiaeHHoM ypoBHe — 204 ydaca: B 10 kimacce — 102 gaca
(3 yaca B Hexmento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).

112.8.2. Coneprxanue o0yuenus B 10 kiacce.

112.8.2.1. TlpsimMbi€ ¥ TUIOCKOCTH B IPOCTPAHCTRBE.

OcHoBHbIE TOHSATHA  cTepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,

IMPOCTPAHCTBO. ITonsTie 00 aKCHOMATHYECKOM IMOCTPOCHHUHN CTCPCOMCTPHUHU:
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AKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX.

B3anmHOe pacnosioKeHHE MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulelibHble W CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemUBarOMINXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
NpsIMbIE B IMPOCTPAHCTBE, MAPaLIEIIbBHOCTh TPEX MPSIMBIX, TAPAJUIETbHOCTD MPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHuUsA. M3o00pakeHue
buryp B mapayiiesibHONW MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSIMBIMU B IIPOCTpPaHCTBE. llapamienbHOCTh IIOCKOCTEN: NapajuleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleienuIe],
MMOCTPOCHUE CEYCHUM.

IleprieHIMKYJISAPHOCTH MPSIMOU U INIOCKOCTHU: IIEPIICHAUKYIISIPHBIC IIPSIMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IMIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B IPOCTPAHCTBE: Yrod MEXIY NPSMOU M IJIOCKOCTBIO, JIBYTPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBONCTBA IUTOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIA.

112.8.2.2. MHOTOTpaHHUKH.

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapainenenunen, TpsMOYTOJIbHBIN MapaAJJIETCUNE U €To cBoiicTBa. KpaTuaiiiue
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas

teopema [ludaropa. [lupamuna: n-yronpHas nupaMmujia, IpaBUibHas U yCEUEHHAS
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nupamuel. CBoiicTBa pébep © OOKOBBIX TpaHEHl NPAaBHIBHOW MNHPAMUIBL.
[IpaBunbHBIE MHOTOTPaHHUKHW: MpaBWiIbHAs NpH3Ma W MpPaBHIIbHAS MHPaAMUJA,
IpaBWIbHAs TPEYTOJbHAs UPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3AP, JOAEKA3AP U UKOCADP.

Bbruncnenne 31€MEHTOB MHOIOIPAaHHUKOB: pE&Opa, JAWaroHaia, YIJbl.
[Tnomanp OOKOBOM NOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MUPAMMJIbBI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. JJIEMEHTBI CHUMMETPHHM  ITPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
UpaMUIblL.

112.8.2.3. BekTopbl U KOOPJIMHATHI B IPOCTPAHCTBE.

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucyo. CBoMCTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsAmoyrosbHass cucremMa KOOpPIAWHAT B
npoctpadcTBe. Koopauuartel BekTtopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpAa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

112.8.3. Coneprxanue o0yuenus B 11 kiacce.

112.8.3.1. Tena BparieHus.

[ToHaTHs: UUIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKASI IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue mnoBepxHocTeld. Tema BpalieHUs:

HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxxenue cepsl
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U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
wiockocTH. Pa3Béprka uunuaapa u konyca. CumMmerpust cepsl u 1mapa.

O0bEéM. OcHoBHBIE cBoiicTBAa 00bEMOB Tenl. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuiesenunena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIIOHHOW MpPU3MBI, [IIKHJpA, TUpaMUIbl U KoHyca. O0BEM 1Iapa U MIapoOBOIro
CErMEHTA.

KoMOunanmu Tten BpaiieHUs: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

[Inomaar MOBEPXHOCTU IUIUHIpPA, KOHYCA, TUIOMAAb chepbl U €€ JacTeu.
[Tonobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTHs. PemieHue 3amay Ha
IJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKNX METOOB.

[TocTpoenue ceyeHnii MHOrOTPaHHUKOB U TEJI BPALLICHUS: CEUEHUs LIWIMHAPA
(mapamnenbHO M MEPHIEHIUKYISIPHO OCH), CEUYEHUs KOHyca (IapajiebHOe
OCHOBAHMIO U MPOXOALIEE Yepe3 BEPIIMHY), CEUEHUS 11apa, METObI IOCTPOCHHUSI
CEYCHUN: METOJ| CJIE0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUA, METOJ IIEpeHOca
CEKYIIIEH TITIOCKOCTH.

112.8.3.2. BekTopsl 1 KOOPJIMHATHI B IPOCTPAHCTRE.

Bektoper B mpoctpancTBe. Omnepanuu Haja BeKTOopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHUCTEMa KOOpJAMHAT B npocTpaHcTBe. KoopanHarsl BekTopa. Pasioxenne Bekropa
no 6a3ucy. KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH TEOMETPUUYECKUX 3aau.

112.8.3.3. /IBmkeHus B MpOCTPaHCTBE.

JIBvkenus: mpoctpancTBa. Orobpaxkenus. J[BUKeHUS U PaBEHCTBO (PUTYD.
OO6mue cBoiicTBa JBWXKEHUW. Buabl JBWXEHUN: TapauIeNbHBIA TEPEHOC,
LEHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYI NPSMOM.

[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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112.8.4. IlpeameTHble pe3ynbTaThl MO OTIAEIBHBIM TEMaM Y4eOHOTO Kypca
«["'eomerpusi». K koniry 10 kimacca o0yyaroniuiicss Hay4uTcs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TpHU
pelleHny 3a7a4 U MPOBEACHUH MaTeMaTHUYECKUX PACCYKICHUM;

NPUMEHSTh AKCHOMBI CTEPEOMETPUH M CIEJCTBUS W3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIACCU(UIIMPOBATh B3aHMMHOE PACMOJOXKEHUE MPSIMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOO/IHO ONIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C YTJIaMHU B IIPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMOM U IIIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (IIpH3Ma,
NUpaMuJa, MPSIMOYTOJIbHBINA apajuienenunesn, Kyo);

KJacCU(QUIMPOBATh  MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHUS  JUIS
KJ1accuuKaIuu;

CBOOOZIHO  ONEpPUPOBaTh  MOHATUSMH, CBSA3AaHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITOJIHATH NapaJljIeNIbHOE, LIEHTPAJIIbHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTb, BBITIOIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

CTPOUTHh CEUYEHHS] MHOTOTPAHHUKOB Pa3TUYHBIMH METOAAMH, BBHIMOIHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BHUI
CBEpXY, COOKY, CHU3Y;

BBIYHCTIATH TUIOMIAI MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUpaMuaa),
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;

cBOOOIHO ONIEPUPOBATH TOHATUAMU: CAMMETPHS B IPOCTPAHCTBE, IICHTP, OCh
U TUIOCKOCTh CHMMETPHH, IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYpHI;

CBOOOZIHO OMNEpUPOBATH TMOHATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM |
KOOpAMHATAaM B MTPOCTPAHCTBE;

BBITIOJHATH IEUCTBUS HaJl BEKTOpaMH;

peuiatb 3aaa4d Ha A0Ka3aTCJIbCTBO MATECMATHYCCKHUX OTHOIICHUH WU
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HaXO0XJIECHWE TC€OMETPUUECKUX BEIUYMH, MPUMEHsS W3BECTHBIE METOIbl MpHU
pellIeHnH MaTeMAaTUYECKUX 3a/1a4 TOBBIIIEHHOTO W BBICOKOTO YPOBHS CIOXHOCTH;

OPUMEHSATh MPOCTEHINNE MpOorpaMMHBIE CpeACTBA U DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKaTh, NPEOOPa30BbIBATh W HHTEPIPETHPOBATH HUHPOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexKax u
PHUCYHKaX;

NPUMEHSTH TOJyYeHHbIC 3HaHUS Ha IPAKTUKE: CPABHUBAThH M aHAJTM3UPOBATH
peasibHbIe CUTYaIluH, TPUMEHSTh NU3yUYE€HHBIC TIOHATHUS B ITPOLIECCE MONCKA PEIICHHUS
MaTeMaTH4eCcKu CHOPMYIHpPOBAaHHOW TPOOJIEMBbI, MOJAEIUPOBATh pEabHbIC
CUTyalldd  Ha $3bIKE TI€OMETPUHU, MCCIEAOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX TTOHATHI U TeOpeM, amnmapara aireOpsl, pemaTh
NPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOXKICHHUEM F€OMETPUUECKHUX BEINYUH;

UMETh NPEJCTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUU KaK
COCTAaBHOM YacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.

112.8.5. [IpeameTHbIC pe3ynbTaThl MO OTAEIBHBIM TeMaM y4eOHOTO Kypca
«I"'eometpust». K koniy 11 kiacca oOy4arouiuiicss Hay4YnuTCA:

CBOOOZHO ONEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C LHMJIMHAPUYECKOH,
KOHUYECKON U CHeprUueCcKOi MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

OTIEpUPOBATH TOHATUSMHU, CBS3AHHBIMU C TEIAMHU BPAIICHUS: IMIMHIPOM,
KOHYCOM, c(epoii U mapom;

pacno3HaBaTh Tejla BpauleHus (HUINHAP, KOHYC, cepa U map) U OObACHATD
CIIOCOOBI MOTYYEHUS TN BPALLECHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJI0KEHUE CPEPhI U MIOCKOCTH;

BBIYHCTIATh BEIUYMHBI DJIEMEHTOB MHOTOTPAaHHHKOB W TeJ BpalleHUs,
O0BEMBI M TUIOIIATU MOBEPXHOCTEH MHOTOIPAHHUMKOB W TeJ BpallleHus,
reOMETPUUYECKUX TEJT ¢ MPUMEHEHHEM (HOpMYII;

CBOOOMHO OMEpUPOBATHh TOHATHUSMH, CBSI3aHHBIMA C KOMOWHAIIMSMHU T
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOUCAHHBIN B c(hepy U OMMCAHHBIN

okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS;
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BBIUUCTISTh COOTHOIICHUS MEXIY IJIOMIAASIMHU MOBEPXHOCTEH M 00BbEMaMu
ITOJTOOHBIX TEI;

U300pakaTh u3y4aembie (PUTypHI, BHITOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU
U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHHU3Y, CTPOHUThH
CEUCHMSI TeJl BpaIlCHHUS;

U3BJIEKaTh, WHTEPNPETUPOBATh U MpeoOpa3oBbIBaTh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YepPTeKax U
PUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATH OTEPAIK HaJl BEKTOPAMHU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpPIUHAT;

pelaTh FTeOMETPUYECKHE 3a/1a4i Ha BBIUMCICHHUE YTJIOB MEXIY MPSIMBIMUA U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKU JO IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A IIPH PEIICHUN;

CBOOOZHO OMEPUPOBATH TOHATHUSMHU, CBSI3AHHBIMH C JIBKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHMUIA;

BBITIONHATh M300paXEHUS MHOTOTPAHHMKOM W TN BpalleHUs Tpu
napajuIeIbHOM MEPEHOCe, IEHTPAIbHOW CUMMETPHH, 3epKaJIbHOM CUMMETPHUH, IPU
MIOBOPOTE BOKPYT MPSMOM, MpeoOpa3zoBaHMs OA00HS;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB M TEJ BPAIIEHHUS: CEUCHUS LUIMHIpA
(mapamienbHO MW TEPIEeHIUKYJISIPHO OCH), CEUeHHs KOHyca (mapasuiesibHOe
OCHOBAHUIO M MPOXOJAIIEE Yepe3 BEPIINHY), CCUCHUS I1apa;

WCIIONIb30BaTh METOJbl TIOCTPOCHHUS CEYCHUW: METOJ CIIEZIOB, METO/I
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MIOCKOCTH;

J0Ka3bIBaTh T€OMETPUYECKHE YTBEPKICHHS,;

IPUMEHSTh TEOMETpUYECKHe (AKThl AJIi PEIIEHUS CTePEOMETPUUYECKUX
3aJa4, MPEANoaraloluX HECKOJIbKO 1IaroB PEUICHUs], €ClIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM M HESIBHOU (hopMme;

pelmath 3aJaud  Ha J0Ka3aTelIbCTBO MAaTeMAaTUYeCKUX OTHOLICHUH U

HaX0XXACHUC I'COMCTPUUCCKUX BCIINYHH,
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MPUMEHATh MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIHOHHBIE
CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;

IPUMEHATh NOJYyYEHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATh
U OLICHUBATh PEAJIbHBIE CUTYallUH, MPUMEHSATHh W3YUYEHHBIE IOHATHS, TEOPEMBI,
CBOMCTBa B IHPOILECCE IOMCKA PELICHUS MaTeMaTHYeCKH CHOPMYJIUPOBAHHOM
Ipo0JIEMbI, MOJIETTUPOBATh peabHbIE CUTYallU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
MOCTPOEHHBIE MOJIENIM C HMCHOJb30BAHHMEM TI'€OMETPUUYECKUX IMOHATUH U TEOPEM,
anmapaTta aiareOpbl, pemaTb IPAKTUUYECKHUE 3a7aud, CBA3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKHUX BEJTUYMH;

MMETh MPEJCTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

112.9. ®enepanbHas paboyas mporpamma yueOHoOro Kypca «BeposTHOCTh U
CTaTUCTUKAY.

112.9.1. [losicHuTenbHAS 3aMucKa.

112.9.1.1. Yuebnsiii kypc «BeposSTHOCTP M cTaTHCTHKa» YriIyOIEHHOTO
YPOBHS SIBJISIETCSl MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca
yrayOJaE€HHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopa3oBanus. Y 4eOHbIN Kypc
npeaHa3HayeH A GOpMHUpPOBAHUS y 00YUArOIIMXCS CTATUCTUUECKON KYJIbTYpPHI U
NOHMMAaHHUS POJM TEOPUU BEPOATHOCTEW KaK MaTeMaTUYECKOTr0 MHCTPYMEHTA IS
M3YUYEHUS CIyYalHBIX COOBITHM, BEIWYMH U TporeccoB. Ilpu u3yueHuum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyaroluXcs O METOoAax HUCCIeIOBaHUs
U3MEHUYMBOTO MHpPA, paA3BUBACTCA NOHMMAaHUE 3HAYMMOCTH U  OOUIHOCTHU
MaTE€MaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMS.

112.9.1.2. Conepxanue ydeOHOTO Kypca HaMpaBlIeHO Ha 3aKperyicHue
3HAaHUW, MOJYYEHHBIX MPH M3YYEHUH Kypca Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMsl, M Ha pa3BUTHE MPEACTABICHUN O CIy4yalHBIX BEJIMYMHAX H
B3aMMOCBS3SX MEXy HIMH Ha BaKHBIX IPUMEPAX, CIOKETHI KOTOPBIX TTOYEPITHYTHI
U3 OKpYyXatouiero mupa. B pesynbrare y 00ydarommxcs J0KHO CPOPMUPOBATHCS

MpeACTaBIeHUe O Haubojiee YMoTpeOUTENbHBIX M OOIMX MaTeMaTUYECKUX
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MOJEJSX,  HWCIOJB3YEeMBIX  JUIsl ~ ONWCAaHUS ~ AHTPONOMETPHUUECKHX U
neMorpauueckux BeJIMYMH, MOTPEIIHOCTeH B pa3dyHbIE POJa H3MEPEHUSX,
JUIUTEIIbHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MaCCOBBIX SIBJICHHH U MIPOIIECCOB B 00IIeCTBE. YUEOHBIN Kypc sABIseTCS 0a30i s
OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOUMBIX CIEIUATUCTaM
HE TOJIbKO WHXEHEPHBIX CIHEIUAIbHOCTEH, HO TaKXe COILMAJIbHBIX u
NICUXOJIOTHYECKUX, TIOCKOJIIbKY COBpEMEHHBbIE OOIIECTBEHHBIE HAayKd B
3HAUUTEIBPHOM Mepe HCHOJB3YIOT —ammapaT aHaiu3a OOJIBIIUX  JIAHHBIX.
[lenTpanpHyt0 4acTh y4eOHOrO Kypca 3aHUMaeT 0O0CY)XJIEeHHE 3aKOHa OOJIBIINX
yucenl — (PYHIaMEHTaJbHOTO 3aKOHA MPHUPOAbI, MMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

112.9.1.3. B cooTBeTCTBHM ¢ yKa3aHHBIMH IIEJISIMH B CTPYKType y4eOHOTO
Kypca « BeposiTHOCTB 1 cTaTUCTUKa» Ha YIIyOIEHHOM YPOBHE BbIIEIIEHBI OCHOBHBIE
coaeprkaTenbHble TUHUM: «CitydaiiHble COOBITHS U BeposiTHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

112.9.1.4. TloMrMO OCHOBHBIX JIMHUM B Y4EOHBINM KYypC BKIIFOUECHBI DJIEMEHTHI
TeOpHUH TpadoB U TEOPHUH MHOKECTB, HEOOXOAUMBIE ISl TOJITHOUEHHOTO OCBOEHUS
MaTepuaja JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

112.9.1.5. Conepxxanue nuHHM «Croy4daiiHpie COOBITHSI W BEPOSTHOCTH
CIIy’)KUT OCHOBOM 11 (OPMHUPOBAHUSA TMPEACTaBICHUM O pacrpeneacHuu
BEPOSATHOCTEW MEXKJy 3HAUYCHHUSMH CIy4YalHBIX BEJIWYMH. BaKHYIO 4acTh B 3TOU
coJiep KaTeJIbHOM JIMHUW 3aHUMAET U3yYE€HUE T€OMETPUUECKOr0 1 OMHOMUAIBHOTO
pacrnpeziesieHui 1 3HAKOMCTBO C MX HENPEPBhIBHBIMU aHAJIOTaMU — IMOKa3aTeIbHbIM
Y HOPMAJIbHBIM PACTIPEICICHUSIMHU.

112.9.1.6. Temsl, CBA3aHHBIC C HEMPEPHIBHBIMU CITyYailHBIMU BEJIMYMHAMUA U
pacnpezieieHusIMU, aKLIEHTUPYIOT BHUMaHHE OOy4yaroluxcs Ha ONHCAaHUU U
W3YYEHUU CIyYalHbIX SIBJICHUN C MOMOIBIO HENpepbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHUE YJENIeTCs MOKa3aTeIbHOMY U HOPMaJIbHOMY pacIpeleIeHHSIM.

112.9.1.7. B y4yeObHOM Kypce MpEeAyCMAaTPUBAETCS O3HAKOMMTEIbHOE
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M3YUYEHHE CBS3M MEXIY CIy4YailHbIMU BEJIMYMHAMU U OIMKHCAHUE 3TOM CBSI3U C
NOMOIIBIO KO3(PPHUIMEHTa KOPPENSMA U €ro BBHIOOPOYHOrO aHaiora. ITU
AJIIEMEHTBI COIepKaHUs Pa3BUBAIOT TeMy «JluarpaMMbl pacceuBaHUs, U3YUECHHYIO
Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus, 1 BO MHOTOM OIMPAIOTCS Ha CBECHUS
U3 KypCOB aireopbl U TEOMETPUH.

112.9.1.8. Emé oauH 3JeMEHT COACp)KaHMs, KOTOPBIM Ipejiaraercs Ha
O3HAKOMHUTEJIBHOM YpPOBHE — TMOCJIEAOBATEIbHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHH, HACTYNAIOIUX B €UHUILY BpeMeHH. O3HAKOMIICHUE C pacipeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJISIETCSA aKTyaJIbHBIM JIJIs OyAyIIUX aOUTYypUEHTOB, MOCTYMAIOIIMX HA y4eOHbIC
CHEIUATBHOCTH, CBSI3aHHBIE € OOIIECTBEHHBIMM HAayKaMH, TICUXOJOTHEH W
YIPABJICHUEM.

112.9.1.9. O01ee yucino 4acoB, PEKOMEHIOBAHHBIX I U3YUYECHUS Y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKa» Ha yriryOoJieHHOM ypoBHe — 68 dacos: B 10
kimacce — 34 gaca (1 gac B Henenmto), B 11 kimacce — 34 gaca (1 yac B Heenmo)

112.9.2. Conepsxanue o0yuenus B 10 kmacce.

I'pad, cBa3ubIi rpad, nyT B rpade: nukibl U nenu. CteneHs (BaJeHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [{epeBbs.

CrnydaliHple SKCTIEPUMEHTHI (OTIBIThI) M CITy4alHbIE COOBITHS. DJIeMEHTapHbIC
coObITUS (MCXO0/bl). BeposTHOCTh ClydyalHOTO COOBITHS. BIu30CTh 4acTOTHI U
BEPOSTHOCTU COOBITUI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu HaJ, COOBITUSIMU: TIEpeceUeHre, 00bEIUHEHHE, TPOTUBOTIOJIOKHBIS
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

YcnoBHAsE BEPOSATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBO CiydailHOTO
skcniepumenTa. Gopmyiia nosnHou BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIii c1yyaliHbIi ONbIT (MCHIBITAHKE), YCIEX U Heynaya. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. IlepectanoBku

u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMa
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HeroTona.

Cepust He3aBUCHUMBIX uclbITaHul beprymnu. CrydaiiHblii BBIOOpD U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHas  BenuuumHa. PacnpeneneHue  BeposTHOCTed.  Jlmarpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BEeIMYMHAMU. buHapHas ciyvaliHas
BennunHA. llpumepsl pacnpenesieHWil, B TOM YHCJIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

112.9.3. Conepsxanue o0yuenus B 11 kmacce.

CoBMecTHOE pacmpeiesieHue JABYX CIydallHbIX BenuuuH. HezaBucumblie
CIIy4ailHbIEC BEJIMYUHBI.

MatemaTuueckoe OXKHUJAHUE CIIy4alHOH BEJIUYMHBI (paclpeneieHus).
[Ipumepsl pUMEHEHUsT MaTEMAaTUYECKOro OXXHUAAHHS (CTpaxOBaHHE, JIOTEpes).
Matematuyeckoe oxugaHue OMHAPHOM Cly4yalHOUM BelWYuHBI. MaTeMaTtudeckoe
OKMJAHUE CYMMBl  CIIy4aliHBIX BEIMYMH. MaremMaTu4eckoe  OXUJaHHUE
T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO pacipeieICHU.

Hucnepcust M CTaHJAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BeMMuMHBL. MaTeMaTtrudeckoe
OKHJIaHWE MPOU3BENCHHUS U TUCTIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaiHbIX BEJINYUH.
Jlucniepcuss W CTaHAApTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO paCHpEeeNICHUS.
Jlucnepcus ¥ CTaHIapTHOE OTKJIOHEHUE T€OMETPUUECKOTO paclpeAesICHHUS.

HepasenctBo Ueoniména. Teopema YebnimeéBa. Teopema bepuynnu. 3akoH
OonpmMX  uyucen.  BbplOOpouHBIE  MeTOA — uccienaoBaHMd.  BeiOopouHble
XapakTepucTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
IIpoBepka mpoCcTENIMX THITOTE3 C TOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepeiBuble cnydaiinble BenuuuHbl. [Ipumepbl. DyHKIHS IUIOTHOCTH
BEPOSITHOCTH paclpeesieHusl. PaBHOMEpHOE pacnpelereHue UM €ro CBOMCTBA.
3ajauun, IpUBOASIINE K MTOKA3aTEIbHOMY PACHPEAEICHUIO. 3a/1a4u, IPUBOISIINE K
HOPMAJIbBHOMY  pacIpe/esICHHUIO. OyHKIMSA MJIOTHOCTH BEPOSITHOCTU
MOKa3aTeIbHOIO pacnpezesieHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO

pacupenenesus. PyHKIUS INIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEACICHHUS.
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[locnenoBaTenpHOCTh  OJMHOYHBIX HE3aBUCHUMBIX  COOBITHH. 3ajgauw,
IIpUBOJAIIME K pacnpenenenuro Ilyaccona.

KoBapuanuss naByx ciaywyaiiHbix BenuuuH. Kosddumuent nuHeirHOM
koppermsiuud.  CoBMeCTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
kKoahpuieHT xoppensiuu. Paznuune MexIy JMHEHHOW CBSI3bI0 U MPUYUMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOl HAUMEHBIINX KBaJAPATOB.

112.9.4. TlpeameTHbIe pe3ynbTaThl MO OTIAEIBHBIM TEMaM Y4eOHOTO Kypca
«BeposarHocTs u ctatucTukay. K konity 10 kinacca oOydaromuiicss HayquTcs:

CBOOOJHO OMEpHUpPOBATh MOHATHIAMH: rpad, TIockuid rpad, CBSI3HBINA Tpad,
nyTb B rpade, Lemnb, LUKI, JI€PEBO, CTENEHb BEPUIMHBI, JIEPEBO CIYYAHHOIrO
DKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: CIYYaWHBI SKCHEPUMEHT (OIIBIT),
cllydailHOE COOBITHE, DJIEMEHTAPHOE CllydyallHOEe COOBITHE (3JIEMEHTAPHBIA HCXON)
CIIydyallHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU;

HaXoAUTh U (GOPMYJIUPOBATH COOBITHUS: IIepeceueHue, O0bEIUHEHUE JaHHbBIX
COOBITHI, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIIOJIb30BaTh JAHATPAMMBI
Oinepa, KOOpIAMHATHYIO MPSIMYIO Ul PElleHus 3ajJad, MoJb30BaThesl (HopMysnoin
CJIOEHUST BEPOSITHOCTEH JJIsl BEPOATHOCTEH JIBYX U TPEX CIIy4YailHBIX COOBITHI;

OMepupoBaTh  MOHATHUSAMH:  YCIOBHAasT  BEpPOSITHOCTb,  yYMHO>KEHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C TOMOILIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4allHOTO OTIbITa, HUCIOJIb30BaTh (POPMYJy TMOJTHOM BEPOSATHOCTH, (HOPMYITY
baifeca mpu pemieHun 3a1ad, onpeaessiTh HE3aBUCUMOCTh COOBITUN O (opMyIie U
10 OPTaHHU3alMHU CITYYalHOTO IKCIIEPUMEHTA;

NPUMEHSTh HM3yUYeHHbIE KOMOMHATOpHBIE (HOPMYIBI ISl TEPEUUCIICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yalHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU: OWHAPHBIA  CIIyYalHBIA  OIBIT

(ucnpITaHue), ycrnex M HeyJaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl MCIBITAaHUMH,
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HAXOJHUTh BEPOSATHOCTH COOBITHIA: B CEpUU UCTIBITAHU JJ0 IEPBOTO yCIiexa, B CEpUn
ucnbiTaHuil bepHyIiy, B ombITe, CBA3AHHOM CO CITy4alHBIM BEIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CcBOOOJHO OMEpPUPOBATH MOHATHSIMHU: ClydyailHasi BETUYMHA, paclpeaesieHue
BEPOATHOCTEW, JAuarpaMMa paclpeleieHusi, OWHapHas ciay4yaiiHas BeEJIMYMHA,
reOMEeTpUYECKOE, ONHOMUAIIBHOE PACIIpEACTICHUE.

112.9.5. [lpeameTHbIe pe3ynbTaThl MO OTIAEIBHBIM TEeMaM Y4eOHOTo Kypca
«BepostHOCTB M cTatucTukay. K koHny 11 knacca oOydaromuiicss Hay4uTCs:

ONEPUPOBATh MOHATUSMH: COBMECTHOE PACIPEACIICHUE NBYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEEICHUS JBYX CIy4dailHBIX
BEJIMYMH  JUIA BBIACJICHUS pPACIPENEICHUs KaXKJIOW BEIWYUHBI, OIPEHCIICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMaTUUYECKOTO OXKUAAHUS CIIydalHOM
BEJIMUMHBI (pacrnpeesieHus1), NIPUMEHSITh CBOMCTBA MAaTEMaTHUYECKOIO 0XKHMJAHUS
IIPU PEIICHUHU 33/1a4, BBIYUCISITh MAaTEMAaTUYECKOE OKUJIAHUE OMHOMHUAIBHOTO U
Ir€OMETPUYECKOI0 PaCIIpEEICHUN;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: AUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOWMCTBA JUCIEPCUU CIIYYAWHOW BEJIWYMHBI
(pactpenenenus) Npy pElIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOT0 U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIUUCIISATH BBIOOPOUHBIE XapaKTEPUCTUKU 1O JAHHON BBIOOPKE U OLIEHHUBATH
XapaKTePUCTUKHU T€HEPATbHOM COBOKYITHOCTH JIaHHBIX 10 BEIOOPOUYHBIM
xapaktepucThikaM. OLEHUBATh BEPOSATHOCTH COOBITHI U MPOBEPSITH NPOCTEHIIINE
CTATUCTUYECKUE TUIIOTE3BI, OJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSMH.

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANMUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YUYPEXXAEHUE "KAPTACOKCKAS CPEQHSASA OBLLLEEOBPA3OBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaitnosHa, upexktop




