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1) HOSAACHUTEJIBHAS 3AIIMCKA

[IporpaMma mo MareMaTuke YriIyOJIEHHOTO YpPOBHS JUIsl OOy4aroIMXCS HAa YPOBHE
cpennero o6mero obpaszoBanus pazpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpPEMEHHBIX
MHUPOBBIX TpeOOBAaHUN, NPEIBIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TpPaJuLUil
poccuiickoro obpazoBanus. Peanuzamus mporpaMmbl M0 MaTeMaTHKE 00ECIeYMBAET OBIAJACHUE
KIIFOYEBBIMH KOMIIETEHIMSIMH, COCTABJSIOUIMMH OCHOBY JJISi CAMOPA3BUTHS U HENPEPHIBHOTO
o0pa3oBaHusl, LIEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JUYHOCTHOIO W IO3HABATEILHOTO Pa3BUTHUS
JUYHOCTH 00yYaIOIIUXCS.

B nmporpamMMe mno mareMaTtvke YYTEHbl HJI€M U TOJIOKEHUS KOHLENLHUU Pa3BUTHS
MareMmatudeckoro oOpazoBanusi B Poccwiickoit denepanuu. Martematuueckoe oOpa3oBaHHE
JTOJDKHO —pemiaTh 3a7ady oOecnedeHus: HEOOXOOWMOro CTpaHe 4Yuciaa OOydaronuxcs,
MaTeMaTH4ecKasl MOAr0TOBKAa KOTOPHIX ObljIa ObI IOCTAaTOYHA /Ul IPOJOJLKEHHSI 00pa30BaHus 1O
pa3IMYHBIM  HAIpaBlE€HUSM, BKIIOYas I[pernojaBaHUE MaTeMaTUKH, MaTeMaTU4YecKue
UCcle0BaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTHHM U JPYTUX, a TAKXKe 00ecredeHUsI
Ui KaxJ0ro oOydaroulerocs BO3MOKHOCTH JOCTH)KEHHMSI MaTEeMaTHYeCKOW IOATOTOBKH B
COOTBETCTBUU C HEOOXOAUMBIM eMy ypoBHEeM. Ha pelrenue 3Tux 3aja4 HalejneHa nmporpamma o
MaTeMaTHhKe yriyOoiaEHHOTO YPOBHS.

Heobxooumocmos mamemamuyeckou nooecomosku o0ycnoBieHa OOYCIOBIEHO POCTOM
qyclla CIIEHUaIbHOCTEN, CBSI3aHHBIX C HETIOCPEICTBEHHBIM IIPUMEHEHUEM MaTeMaTHKU (B cdepe
SKOHOMUKH, OHW3HECE, TEXHOJOTUYECKHX O00JacTsaX, TyMaHUTapHbIX cdepax). KommgecTo
oOyuarouuecsi, JUIsi KOTOPBIX MaTeMaTHKa CTAHOBUTCS (QyHIaMEHTOM 0O0pa30BaHMUI,
MJIAHUPYIOIIHNX 3aHUMATHCS TBOPUYECKON U MCCIIEA0BATEIHCKOM paboTOM B 00J1aCTH MaTeMAaTHKH,
nH(pOpPMaTUKH, (PU3UKHU, SKOHOMHKU U B JIPYrMX O0JIaCTAX, YBEIMUYMBAETCH, B T.4. C yYETOM
oOyuaronuxcs, KOMy MaTeMaTHKa HYXKHa Uil UCIOJIb30BaHUS B Mpodeccusix, He CBS3aHHBIX
HEIOCPEACTBEHHO C HEM.

Ipuxnaonas 3navumocmos mamemamuky 00yCIOBIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS
(GyHIaMeHTalIbHbIE CTPYKTYPbl HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (OPMBbI U KOJIMYECTBEHHbBIE
OTHOIIECHHUSI, PYHKIMOHAIbHbIE 3aBUCUMOCTH U KaTErOPUU HEONPEAECIEHHOCTH, OT IPOCTEHILINX,
YCBaMBa€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JIJIs
pa3BUTHUSI HAyYHBIX U TEXHOJOTMYECKHX uAeH. be3 KOHKpeTHbIX MaTeMaTU4YecKuX 3HaHUI
3aTpyJHEHO NOHMMAHUE TMPUHIUIOB YCTPOWCTBA U HCIOJIb30BAHUS COBPEMEHHON TEXHHUKH,
BOCIIPUSITHE M HHTEpIpEeTalusi pa3HOOOpa3HOW COLMAIbHOW, SKOHOMHYECKOW, MOJIUTUYECKOM
uHpopmanuu, Mano3dekTrUBHA MOBCEAHEBHAS ITPAKTHYECKas AeSITeIbHOCTh. Bo MHOTHX cepax
npodeccHoOHAIIbHON JIEATEIbHOCTH TPeOYIOTCS YMEHHs BBINOJHATH pacu€Thl, COCTABIISTH
QITOPUTMBI, MPUMEHATH (QOPMYIbI, MPOBOJUTH I'€OMETPUUECKHE H3MEPEHHUS M IMOCTPOCHHS,
YuTaTh, 0OpadaThIBaTh, MHTEPIPETHPOBATh W MPEACTABIATh HHPOPMAIUIO B BHJE TaOIMII,
yarpamm M rpaMKoB, IOHUMAaTh BEPOSTHOCTHBIN XapakTep ciydailHbIX COOBITHA.

OpHOBpeMEHHO ¢ pacuiipeHueM cdep NPUMEHEHUsT MAaTeMaTUKd B COBPEMEHHOM
obmrecTBe BCE O60sIee BaXXHBIM CTAHOBUTCSI MATEMAaTHYECKUN CTUITb MBIIIICHHUS], TIPOSBIISIOIIUNACS
B OIIPEJICIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce n3yyeHust MaTeMaTuky B apceHall IpUEMOB
Y METOJIOB MBILUICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIHOYAIOTCS MHIYKLUMS U JEAYKLHUS,
0000IIeHNe W KOHKpETU3alMs, AaHaju3 M CHUHTe3, KiIaccupuKaluus U CcUcTeMaTHh3alus,
abctparupoBanue M aHajorus. OOBEKTbl MaTEeMATUYECKUX YMO3aKIIOUEHHH, MpaBuia HX
KOHCTPYHPOBAHHUS PaCKpPhIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOEHUHM, CIOCOOCTBYIOT BBIPAOOTKE
yMeHHsT (OpMYIHpPOBaTh, OOOCHOBBIBaTh U JO0Ka3bIBATh CYXAEHHUSA, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTWIb MbILIUIEHUs. Benymas poiib NpuUHAANEKUT MaTeMaTuke B (pOpMHUpPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIUIEHUSI U BOCIUTAHUU YMEHHUI EeHCTBOBAThH MO 33aJaHHBIM
aJIrOpUTMaM, COBEPILLIEHCTBOBATh U3BECTHbIE M KOHCTPYHUPOBATh HOBbIE. B mponecce peuieHus
3aJ1a4 - OCHOBBI JJIs1 OpraHu3aliy y4eOHO! AeITeIbHOCTH Ha yPOKaX MaTEMAaTHKU - Pa3BUBAIOTCS
TBOpUYECKas U MPHUKJIAJHAs CTOPOHBI MbIIUICHUS.

OOyuenue MareMaTuke Ja€T BO3MOXKHOCTh pa3BHBaTh Yy OOYYarOMIMXCS TOYHYIO,
paloHaIbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOUpaTh HanboJiee MOAXOAAIIUE SI3bIKOBbIE,
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CUMBOJIMYECKHE, TpadUyecKue CpeAcTBa Uil BBIPAKEHUA CYXKICHUMM M HarJIJHOTO HX
MIpE/ICTaBICHMUS.

Heo0xo1uMbIM KOMIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBIISETCS
oOliee 3HAKOMCTBO C METOJAaMH IO3HAHUS JAEUCTBUTEIBHOCTH, MPEACTABIEHUE O IpPEeaMETe U
METO/IE MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTapHbIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHHUsT MaTeMaTHKU [UIsl pEelIeHHMs Hay4yHbIX M NPUKIAJHBIX 3ajad.
Maremaruueckoe 06pazoBaHr€e BHOCUT CBOM BKJIa/ B (GOpMHUpOBaHKE OOIIEH KyIbTYphl UETOBEKA.

W3ydyeHne MareMaTUKH CHOCOOCTBYET ACTETHUYECKOMY BOCHHUTAHHMIO YEJIOBEKa,
MOHMMAaHUI  KpacoTbl M  U3AIIECTBA MaTEeMaTUYECKUX  PACCYKIEHUH, BOCHPHUATHIO
reOMETPUUECKUX POPM, YCBOCHHUIO UI€U CUMMETPUH.

Ilpuopumemnvimu yenamu 0o6yuenus mamemamuke 6 10-11 knaccax na yenyonénnom
YpoeHe agnawmcesa:

- (opmupoBaHHEe UEHTPaJIbHBIX MATEMaTHUYECKUX MOHATHM (YMCIO, BEJIWYMHA,
reoMerpuueckas (Qurypa, NepeMeHHas, BEpPOSTHOCTb, (PYHKIUS, NPOU3BOJHAs, HHTErpai),
o0ecrieunBarOINX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTb MAaTeMaTUYECKOro o0pa3oBaHUs
00yJaronmxcs;

- oJiBeJIeHUe 00y4aroUuXcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHUKU M OKPY)KAIOILIero MUpa, NOHMMAaHUIO MAaTeMaTUKH KaK 4YacTH OOLIed KyIbTypbl
4eJI0BEYECTBA;

- pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH oOywaromuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUH, KpUTUYHOCTH MBILIJIEHUS], UHTEpeca
K U3YYEHHIO MaTeMaTHUKHU;

- (opmupoBaHue (QYHKIMOHAJIBHOM  MaTeMaTHMYECKOM TIpaMOTHOCTH:  yMEHUS
pacrno3HaBaTh MaTeMaTUYECKUE ACHEKThl B pealbHbIX KU3HEHHBIX CUTYaLUAX U IPU U3YyUEHUU
IPYrux y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (GOpMyIUpOBaThH
UX Ha f3bIKE MaTeMaTHKUd M CO3/laBaTh MaTeMaTHYEeCKHE MOJENIM, MPUMEHSATh OCBOEHHBIH
MaTeMaTUYECKHUI anmnapar Jjsl pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, HHTEPIPETUPOBATh
U OLICHUBATH IOJIyYE€HHBIE PE3YJIbTaTh.

OchosHvimu uHuAMU coOepicanus mamemamuku 6 10-11 knaccax yenybaénno2o ypoems
aensomes. « Hucna u evruucnenusny, «Aneebpay («Anzebpauueckue svipadcenusny, « Ypasnenus u
Hepasencmeay), «Hauana mamemamuueckozo awnanuzay, «leomempusy («l'eomempuueckue
Queypvr u ux ceoticmeay, «Hzmepenue ceomempuueckux eenudun»), «Beposmuocmov u
CMamucmuKay.

JlaHHbIE JIMHUM DPA3BUBAIOTCSA MapajuleNIbHO, KaKJash B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT JIPyroi, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUU.
Kpowme 31oro, ux o0beIMHAET JOrHuecKas COCTaBIISONIAs, TPAJUIIMOHHO MIPUCYIas MaTeMaTHKe
U IPOHU3BIBAIOIIAs BCE MATEMAaTUYECKUE KYPChl U co/iepkaTeabHble TMHUU. CHOopMyIupoOBaHHOE
Bo ®I'OC COO TtpeboBaHHE «yMEHHE ONEPUPOBATh IOHATUSAMU: OIPEICICHUE, aKCHOMA,
TEOpeMa, CJEJICTBUE, CBOMCTBO, MpPHU3HAK, JOKA3aTeIbCTBO, PABHOCWIIbHBIE (DOPMYIUPOBKH,
yMeHHe (popMynHpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKJIEHUE, IPUBOJAUTH IIPUMEPHI U
KOHTPHPUMEPHI, UCIOJIb30BaTh METOJI MaTeMaTUYEeCKOW MHIYKIIMH, MPOBOJUThH JOKa3aTeJIbHbIE
paccyXJeHUs TNpU PELICHUM 3a/ad, OLEHUBATh JIOTUYECKYIO IMPABUIBHOCTb PAaCCYXKJIECHUIN»
OTHOCHUTCSI KO BCEM Y4eOHBIM KypcaMm, a pOpMUpPOBaHUE JIOTUUECKUX YMEHHUH pacrpeenseTcs o
BCEM rojiaM 0Oy4eHHUs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBiseTCs 00s13aTEIbHBIM IPEIMETOM Ha
JAaHHOM YpOBHE oOpazoBanus. Hacrosiiell mporpaMMoi 1o mMaTeMaTuKe MpeaycMaTpuBaeTcs
u3ydyeHue ydeOHoro npeamera «MaremaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «AureOpa u
Hayajla MareMaTudeckoro aHanuza», «l'eomerpusi», «BeposTHOCT M  CTaTUCTUKa».
dopmupoBaHue JOTHYECKMX YMEHHM OCYIIECTBISETCS Ha MPOTSHKEHUU BCEX JIET OOydeHHs Ha
YpOBHE cpe/iHero oOuiero o0pa3oBaHusl, a AJIEMEHTHI JOTMKH BKIIIOUAIOTCS B COJIEP)KaHUE BCEX
Ha3BaHHBIX BBILIE YUEOHBIX KYpCOB.

Mecmo yueonozo npeomema «Mamemamuka» (yeiyoneHHBLIL YpPOBEHB) 6 YUEOHOM
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naaue
VYueOHplii npenmer «Maremaruka» (yriayOJeHHBIH YpOBEHb) BXOAMT B COCTaB
npeaMeTHoi obnactu «MartemaTtuka U UHQOPMATUKAY.
OO6miee uncno 4acoB sl MU3Y4YCHHUST MaTeMaTuku - 544 daca: B 10 kiacce - 272 4gaca (8
4acoB B Hefen0), B 11 kimacce - 272 yaca (8 4acoB B HEJEIIO).

2) IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O
NPEAMETA <MATEMATUKA» HA YPOBHE COO

JIMUHOCTHBIE PE3YJIbTATHI

B pesynomame usyuenus mamemamuku Ha yposHe cpeoHe20 00ue20 00pazoeaHus y
obyuarowezocs 6y0ym cqhopmuposamsl ciedyoujue 1IuYHOCHHbLe Pe3yIbMmambl 8 YACHU:

1) zpaxncoanckozo éocnumanus:

- chOPMHPOBAHHOCTh TPAKIAHCKOW TO3WIHUMA OOYYAIOMIETOCS KaK aKTUBHOTO |
OTBETCTBEHHOTO WJIEHAa POCCHUMCKOTO O0OIIecTBa, MPEACTABICHHUE O MAaTEeMaTHUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHH, MPOIEAYyp TPakKIaHCKOTO 0O0IIecTBa
(BBIOOPBI, OMPOCHI M JIPYro€), yMEHHE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH MHCTHUTYTaMHU B
COOTBETCTBHUU C UX (PYHKIUSIMH U Ha3HAUCHUEM;

2) nampuomuueckozo éocnumanu:

c(OpMUPOBAHHOCTh POCCUICKOM IPaXKJaHCKOW WIEHTUYHOCTH, YBAXKEHUS K IIPOLLIOMY U
HACTOSIIEMY POCCUMCKOW MaTE€MaTHKH, EHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSM POCCHUUCKUX
MAaTEMaTHUKOB M POCCHMCKOW MAaTEMAaTHYE€CKON WIKOJIbI, HCIOJIb30BAaHUE ATHUX IJOCTHUKECHHUUN B
IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

OCO3HAHHME JyXOBHBIX IICHHOCTEH pOCCHUHCKOrOo  Hapojaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KCHUN HAyKH W JESATEIBHOCTHIO YU4EHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHMBOTO OYIyIIEro;

4) acmemuueckozo eocnumanus:

ACTETUYECKOE  OTHOIICHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, peLIeHUH, pacCyXJeHUH, BOCHPUUMYHUBOCTh K
MaTeMaTHYEeCKUM acleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuueckozo éocnumanus:

chopMUPOBAaHHOCTHh YMEHHS MPUMEHSITh MAaTEMaTHUECKHE 3HAHUSI B MHTEPECax 3JI0POBOTO
n Oe3omacHoro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (370pPOBOE
NMUTaHKue, COATAaHCUPOBAHHBIN PEXKHUM 3aHITHA M OTIIbIXa, perysipHas pu3nueckas akTHBHOCTH),
(hM3UYECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOM JAESITEIBHOCTHIO;

6) mpyooeozo éocnumanus:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOIIO0US, HHTEPEC K pa3audHbIM chepam
npo¢eCCHOHANTBHON JEATEILHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMCHHUE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymed npodeccuu U pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHUIO U
caM000pa30BaHMIO HA TIPOTSHKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a/1ad MaTeMaTHYE€CKOW HAPaBJICHHOCTH;

7) 3KOJ102U4eCKO020 60OCNUMAHUA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKON KyJIbTYpbl, MOHUMAHUE BIHUSHHUS COLUAIBHO-
SKOHOMUYECKHX TIPOIIECCOB HA COCTOSIHME TPUPOAHOW W COIMAIBHOW Cpeabl, OCO3HAHHUE
JI00aTBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIeM, OPUEHTAITUS HAa TPUMEHEHNUE MAaTEMaTHIECKUX
3HAHUH JJIS pelieHus 3374 B 00JIaCTH OKPYKAIOIIECH Cpeibl, TUTAHUPOBAHUE TIOCTYIIKOB U OIICHKH
WX BO3MOXHBIX TTOCJICICTBHH JIJIsI OKPYXKAIOIIEH CpeIbl;

8) uennocmu nayunozo noznanus:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

4



pa3BUTHUSI HAyKU M OOIECTBEHHOM NPAKTHKH, MOHUMaHHE MaTEeMaTHUYeCKON HayKH Kak chepsl
YEJI0BEYECKON AEATENBHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHS LMBHIIN3ALUH,
OBJIAJICHUE S3BIKOM MAaTEMAaTUKHA U MAaTEMaTUYECKON KYJIbTYpOH KaK CPEACTBOM ITO3HAHUS MUDA,
TOTOBHOCTH OCYHIECTBIIATH IPOEKTHYIO

U ACCIIEA0BATENBCKYIO AESITENbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

B pe3zynomame usyuenus mamemamuxu Ha ypoene cpeoneco oduieco odpazoeanus y
ooyuarowezoca 0yoym cghopmuposanvt nosnaseamenvhuovle YY/], kommynukamuenvie YY/I,
pezynamuenvie YY/[, coemecmuan deamenvnocme.

Ho3znaeamenvnvie YY/[

YV obyuarowezocs 6yoym cghopmuposanul ciedyiowue 6a3zosvie 1o02uiecKue 0eticmsusi KaxK
yacme noznasamenvHovix YVJI:

- BBISIBJSATh U XapaKTEPH30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEMaTHYCCKUX OOBECKTOB,
MOHATHH, OTHOIICHHA MEXAYy TOHATHAMH, (OPMYIUPOBATh ONPEIACICHUS IOHSATHA,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KIACCH(PUKALMKM, OCHOBAHHS [UIsi 000OIIEeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,

- BOCIIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA30OBHIBATE CYKICHHS: YTBEPAUTEIHHBIC H
OTpHUIIATENbHBIE, CIMHUYHbIE, YaCTHBIE U O0IHe, YCIOBHBIC,

- BBISBJISATH MAaTEMaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IMPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUAX W  YTBEPXKICHHUAX, TpeiaraTh KPUTEPUU JUISL  BBISBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

- JIenaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- POBOJIUTH CAMOCTOSITEJIPHO JI0KAa3aTEIHCTBA MATEMAaTHICCKUX YTBEPKACHHH (TIPSAMBIE U
OT TIPOTHUBHOTO), BBICTPAaWBaTh AapryMEHTAIMIO, IPUBOIUTH IPUMEPbl W KOHTPIPUMEDPHI,
000CHOBBIBATh COOCTBEHHBIC CYXXJICHHS U BHIBOJIBI;

- BbIOMpaTh cnoco0 peuieHHuss yueOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pemieHusi, BbIOMpaTh HamOoJiee TMOIXOIANIUNA C YYETOM CaMOCTOSITENIBHO — BBIJCICHHBIX
KpUTEPUEB).

V' obyuarowecoca 6yoym cghopmuposansvl credyrowue 6azosvle UCCIE008AMENbCKUE
deticmeusi Kaxk yacmov nosnasamenvhvix YVYJI:

- HWCIOJBh30BAaTh BOMPOCHI KaK  HMCCJENAOBATENbCKUN  HMHCTPYMEHT  ITO3HAHMS,
dhopMyIUpPOBaATH BOTIPOCHI, PUKCHUPYIOIIHE MPOTUBOPEUHE, TPOOIEMY, yCTAaHABIMBATD HCKOMOE U
naHHOE, GOPMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

- TIPOBOJUTH CAMOCTOSITEJILHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, HCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYeCKOro OOBEKTa, SIBJICHHWS, IPOIIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXIy 00bEKTaMU, SBJICHUSIMH, IIPOIECCAMU;

- CaMOCTOSITENHHO (POPMYITHPOBATH 000OIICHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOACHUS, UCCIICIOBAHMS, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IEHHI;

- MMPOTHO3MPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCA, a TAK)KE BBIABUTATH MPEITIOI0KCHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBHUSX.

YV obyuaroweeoca 6yoym cpopmuposanvl ymenusi pabomams ¢ uH@opmayuel KaKk 4uacmo
nosznasamenvHolx YVJI[:

- BBISIBJIATH JIeUITUTHI HHPOPMAIIMH, JAHHBIX, HEOOXO0IUMBIX JIJIsI OTBETA HA BOIIPOC U JIS
pelieHus 3a/1a4u;

- BbIOMpaTh WHGPOPMAIUIO W3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CHUCTEeMATH3UpPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pa3IUYHBIX BHUJAOB H  (HopM
MIPEACTABICHUS;

- CTPYKTYpUPOBaTh HH(POPMALHMIO, TPEACTABIATH €€ B pa3IuuHbIX ¢opmax,
WJUTIOCTPUPOBATH TpauiecKy;



- OLEHUBaTh HAJAEKHOCTh HMH(OpPMALMM IO CaMOCTOSTENbHO CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

Kommynuxkamuenwie YY/{

Y obyuarowecocsa 6yoym cghopmuposanvl ymenus ooujenusi Kak 4acmos KOMMYHUKAMUBHBLX
YVI:

- BOCIIpUHUMATh U (GOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU U LEJISIMHU
oOLIeHMs, SICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUSI IO XO/1y PellieHus 3a7a4yi, KOMMEHTUPOBATh [IOJIy4YE€HHBIH pe3ysbTar;

- B X0JIe 00CYKJIEeHUS 33/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKJaeMOil TeMbl, IPOOJIEMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJIEW, HAlleJICHHbIE HA MOUCK PEILEHHUs, COMOCTABIIATH CBOU
CYXJCHHUS C CY)KICHHUSIMHU JIPYIMX YYaCTHHUKOB JHajiora, OOHapy»XMBaTh Pa3inyMe U CXOJCTBO
MO3ULUH, B KOPPEKTHOU hopme (HGopMyInpoBaTh pa3HOTIACHsl, CBOU BO3PaKEHUS;

- MPEJCTaBIATh Pe3ylIbTaThl PELICHUs 3a7au, SKCIIEPUMEHTA, UCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITEILHO BEIOMPATH (POpMAT BRICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTALMN U 0COOCHHOCTEH
ayJUTOpUH.

Pezynamuenvie YY/[

V' obyuarowezocs 6yoym cgopmuposanvl ymeHus CcamMoopeaHusayuu Kak uacmo
peaynamugnvix YV/I:

- COCTaBJIAThH IUIAH, aIrOPUTM pPEUICHUS 3a/adyM, BbIOMpaTh CHOCOO pelIeHus: ¢ y4ETOM
HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh U KOPPEKTHPOBAThH
BAapUaAHTHI PELIEHUH ¢ yUETOM HOBOI MHQOpMAITIH.

YV obyuarowezocs 06yoym cgopmuposansbl  yMeHus CaAMOKOHMPOAA KAK — YdACmb
Pe2YIAMUBHBIX YHUBEPCANTbHBIX YUeOHbIX OeliCEUlL:

- BIAJETh HABbIKAMHU II03HABATEIbHOW pe(dIeKcuu Kak OCO3HAaHHS COBEPIIAEMBIX
JNEUCTBUI M MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpoLecca U pe3yibTaTa pelieHns MaTeMaTHUeCKO! 3ajauu;

- MPEeABUJETh TPYIAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPH PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJAHOCTEHH;

- OLIEHMBAaTh COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBUSAM, OOBICHATH MPUYMHBI
JOCTHKEHUS WJIM HEJOCTIKEHUS PE3yIbTaTOB AESTEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

Coeémecmnasn desamenvHocms

VY obyuarorerocst Oyayt chopMUpOBaHbl YMEHHUSI COBMECTHOM JIEATEIHHOCTH:

- IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUAYAIbHON paboThl IpU
pelieHnd y4deOHbIX 3a7ady, IOPUHMMATh 1elb COBMECTHOM JESTENIbHOCTH, IIJIAHHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacupenensaTh BUAbI padOT, JOTOBAPUBATHCSA, OOCYKIATh
MPOIIeCC U pe3ynbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;

- y4acTBOBaTh B IpyNmoBbIX hopmax paboThl (00CYX)IAeHHS, 0OMEH MHEHHH, «MO3TOBBIE
LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM IEHCTBUS C IPYTUMHU
YJleHaMUd KOMaH/bl, OIICHMBATh Kaue€CTBO CBOEr0 BKJaJa B OOUIMM MPOIYKT MO KPUTEPHSM,
cOopMyIUPOBaHHBIM YJaCTHUKaMH B3aUMOJECUCTBHUS.

MHNPEIMETHBIE PE3YJBbTATDBI
[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS pabouell MporpaMMBbl 10 MaTEMATUKE IPEICTABICHbI
o rojaM oOy4eHMs] B paMKax OTAEIbHBIX Y4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pazjienax
HAaCTOSLIEN IPOrPAMMBI.

PABOYASA TIPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA W HAYAJIA
MATEMATUHYECKOI'O AHAJIU3A»

1) HOSAACHUTEJIbBHAS 3AIIUCKA



VY4eOnblii Kypc «Anredpa W Havalla MaTeMaTHYECKOTO aHaju3a» SBISETCS OJHUM U3
HanOoJyiee 3HAYUMBIX B IIpOorpamMMe CpeaHero ooOmero oOpa3oBaHMs, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00€CIIEYNBACT HHCTPYMECHTAIBHYIO 0a3y [UI U3YUEHHs BCEX €CTECTBEHHO-HAYIHBIX
KYPCOB, a C IpYrO¥ CTOPOHBI, POPMHUPYET JOTHUECKOE U aOCTPAKTHOE MBIILICHHE 00YJarOIIHXCsI
Ha YypPOBHE, HEOOXOJMMOM [UIi OCBOCHHS WH(MOPMATHKH, OOIIECTBO3HAHMS, WCTOPUH,
CIIOBECHOCTH M JAPYIMX ITUCHHIUIMH. B paMkax maHHOTO y4eOHOTO Kypca OOydarommecs
OBJIAZICBAIOT YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (opMyaupyeT CBOH
TOCTIKEHUS B MaTEMaTH4ecKoi Gopme.

VY4eOHbIi Kypc anreOpbl U Hadall MaTEMAaTUIECKOTO aHAIM3a 3aKJIAIBIBAET OCHOBY IS
YCIICIITHOTO OBJIAJICHUS 3aKOHAMH (DH3UKH, XUMUH, OUOJIOTHH, TIOHUMAaHHUS OCHOBHBIX TCHJICHITUI
pa3BHUTHS SKOHOMHKH M OOIISCTBCHHOW >KH3HH, MO3BOJISICT OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX, YBEPCHHO HCIIOJIB30BATh WX JUIA JATbHEHUIIETrO
o0Opa3oBaHusl U B MOBCETHEBHOHN Xu3HH. OBlaneHHe aOCTPAaKTHBIMH M JIOTHYECKH CTPOTHUMH
KOHCTPYKIMSMHU aireOppl ¥ MaTeMaTHYeCKOTO aHajlu3a pa3BUBAaeT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTH, JIOKA3bIBATh YTBEPKJICHUS C IIOMOIIBIO0 WHAYKIIAN
U paccyXaaTh ICTyKTUBHO, MCIIOJIB30BaTh 0000MEHNE U KOHKPETHU3ALHUIO, a0CTparupoBaHue 1
aHaJIOTHI0, POPMHUPYET KPEATUBHOE M KPUTHUYECKOE MBIIIIJICHHE.

B xo00e usyuenus yuebnoco kypca «Ancebpa u Hauana mamemamuieckKo20 AHANU3AY»
ooyuarowuecs: Noayuarom HOBblU ONbIM  peueHUs NPUKIAOHbIX 3a0ay, CAMOCHOAMENbHO20
NOCMPOEHUS. MAMEMAMUYEcKUx Mooenell peanrbHblX CUMyayuil, unmepnpemayuu noay4eHHbIX
peutenuti, 3HaKOMAMCS C NPUMEPAMU MAMEMAMUYecKUx 3aKOHOMepHOCmell 8 npupooe, HayKe U
uckyccmee, ¢ 8blOAOUWUMUCT MAMEMAMUYECKUMU OMKPLIMUAMUY U UX A8MOPAMU.

Vuebuwiti kypc obradaem socnumamenbHblM NOMEHYUAIOM, KOTOPBIM peanu3yercs: Kak
gyepe3 yueOHbI MaTepuall, CHOCOOCTBYIOMMIA (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI, TaK H
gyepe3 CHenuuKy y4eOHOH NesITeIbHOCTH, TPEOYIOUIeH MpPOJOJIKUTEIBHON KOHIICHTPAIH
BHUMAaHHSI, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIH Pe3yibTaT.

B ocHoBe meronukn oOydeHus anreOpe W HadalaM MaTeMaTHYeCKOTO aHAIW3a JICKUT
0essmenbHOCMHbLU NPUHYUN 00YYeHUs.

B cmpykmype yuebnoco kypca «Ancebpa u Hauana mamemamuiecko20 AHAIU3AY»
gblOeNieHbl  Ccedyiouue cooepacamenbHo-memoouveckue aunuu. «ducra u  ebluucIeHusy,
«Dynkyuu u epagurkuy, «Ypasuenusa u nepagencmeay, «Hauana mamemamuuecko2o ananusay,
«Mmnoowcecmsa u nocurkay.

Bce ocHOBHBIE CONIEpKATEIHHO - METOIMUECKUE JIMHUU U3YYal0TCsl HA IPOTSDKEHUH JIBYX
JeT oOydeHus: Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus, €CTECTBEHHO JONOJHSAS APYT Apyra u
MMOCTCIICHHO HACBIMAsACh HOBBIMH TEMaMH W pa3feiaMd. JaHHBIA y4eOHBIM KypC SIBIISCTCS
MHTETPATUBHBIM, TOCKOJIBKY OOBEIMHSET B cebe Cco/Aep)KaHHEe HECKOJIbKUX MaTeMaTHYEeCKUX
JTMCUUIUIAH, TAKUX KaK aireOpa, TPUTOHOMETPHS, MaTEMAaTUIECKUN aHAlIu3, TEOPUs MHOYKECTB,
MaremaTuueckas joruka u napyrue. Ilo mepe Toro xak oOywaromuecs: oBiaJeBaloT BcE€ Ooiee
IIAPOKMM MAaTEMaTHYECKHM  amlaparoM, Yy HHX [OCIEAOBaTeNIbHO (QOpMHpYETCS H
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUECKYIO MOJIENTb PEaTbHOM CHTYalluu, TIPUMEHSTh
3HaHUS, TIOJyYEHHBIE MPH W3YYCHUH Yy4eOHOro Kypca, Ui pEIIeHUS CaMOCTOSTEIBHO
chopMyIUPOBAHHON MaTEMaTUYECKOH 3a/1a4yH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

Cooepoicamenvro-memoouveckass — aunusi  «Hucna u  8vluUCIeHUA»  3aBEPIIACT
(bopMUpOBaHHE HABBIKOB HCIIOJIb30BAHMS JCHCTBUTEIBHBIX UYHCEN, KOTOpOE OBUIO HAYaTo Ha
YpOBHE OCHOBHOTO 001Iero oopazoBanusa. Ha ypoBHe cpemnero ob6mero oOpa3zoBaHus ocoboe
BHHMaHUE yaeseTcs (GOpMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIUMCICHUN, BKIIOYAIOIINX B
ce0si MCITOJIb30BaHKUE PA3IMYHBIX (DOPM 3alMCH YKclia, YMEHHUE JeNaTh MPUKUIKY, BBITOJIHATH
PUOIKEHHBIC BEIYHUCIICHHS, OIICHUBATh YUCIIOBBIC BRIPAKCHHS, pa00TATh ¢ MATEMaTHICCKIMHU
KOHCTaHTaMH. MHOKECTBAa HATypaJIbHBIX, IENBIX, PAlHOHAIBHBIX W JICHCTBUTEIBHBIX UYHCEI
JOTIOJTHSIOTCSI  MHO’KECTBOM ~ KOMIUIGKCHBIX —YHCeNl. B KaXIOM H3 OSTHX MHOXECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIC €My cCHenu(pruYecKre 3aJadd W ONepaluu: JelieHHe Haredo,
OTIEPHPOBAHNE OCTATKaMHU Ha MHOXKECTBE LENBIX YHCEN, O0COOBbIe CBOWCTBA pallMOHAIBHBIX H
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MppalMOHANIbHBIX YHCEN, apu(MeTUUECKUE ONepaluy, a TaK)Ke U3BJICUEHNE KOPHS HaTypalbHOM
CTENIEHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. biarogaps mocienoBaTebHOMY pacIIMPEHUIO
Kpyra HMCIOJb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOJKHOCTSIMM WX NPUMEHEHHUS NJIsl pelIeHUs
pa3IuyYHbIX 3a/1a4 popMUpyeTcs MpeACcTaBIEHUE O EMHCTBE MAaTEMATUKK KaK HAyKU U €€ poJIu B
MMOCTPOCHUH MOJIEJIEH peaTbHOTO MUPA, IIUPOKO MUCTIOJIB3YIOTCS 0000IICHHE M KOHKPETHU3AIIHSL.

Jlunus «Ypasuenus u mepasencmeay peansyeTcsl Ha NMPOTSHKEHUU BCEro OOydeHHs Ha
YpOBHE cpenHero oomero oOpa3oBaHuUs, INOCKOJIbKY B KaxjaoM paszzgene IIporpamMmbl
MIPEyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbTaTe oOyuarouiuecs: OBiIaJIeBaloOT
pa3IMYHBIMU  METOJIaMU  PEILEHUs pallMOHAJbHBIX, HPPAMOHAIbHBIX, I10Ka3aTeJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHHI, HEPAaBEHCTB U CHUCTEM, a TAKXKE 3a/ad,
cojepkauux napaMmerpsl. [lomydeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS IMPH HCCIEAOBAHUU
(GYHKIMHI ¢ TOMOLIBIO TPOU3BOIHOM, MPU PELICHUN MPUKIAHBIX 3a]a4 U 33/1a4 Ha HAX0XICHUE
HauOOJBIINX U HAUMEHBIINUX 3HaUeHUN QyHKUUU. JlaHHas coaeprkaTesbHas JIMHUS BKIIOYAET B
cebs Takxke (QOPMUPOBAHME YMEHUM BBINOJHATH pacuéThl Mo (opmynnam, npeoOpa3oBaHUs
palMOHAJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BbIPAKEHUH,
coJlepKaluX CTerneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanyeckoro marepuaia
MPOUCXOJUT  JalibHEWIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHUS
oOyuaronuxcs, GOpPMHUPYIOTCS HAaBBIKU JETYKTHUBHBIX PAcCyXIEHHH, pabOThl C CHMBOJIbHBIMU
¢dbopmamMu, IpercTaBiICHHs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJI€ PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUISl PELLIEHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3aJ[a4, HarJIgJHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S13bIKAa HAYKH.

Cooeporcamenvro-memoouueckas aunus « Cynxyuu u epagukuy TECHO TEPEIUIETACTCs C
JOPYTUMU JTUHUSIMH y4€OHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBbICIIE 3a/1a€T MOCJIEI0BATEIbHOCTD
M3ydeHuss Marepuana. l3ydeHwe CTENMeHHOW, TMOKa3aTeabHOHM, JorapupMHUUEecKOr U
TPUTOHOMETPUUECKUX (QYHKIIUHN, UX CBOMCTB U rpaMKOB, UCII0JIb30BAHUE (PYHKIUHN ISl peLIeHUS
3a/1a4 U3 IPYruxX y4eOHbIX MPEIMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
aHaJIM30M, TaK U C peICHHUEM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM OoJiblIIO€ BHUMaHUE YAEIsAeTCs
(hopMHUPOBAHUIO YMEHHUSI BBIPAXKATh POPMYIIaMH 3aBUCUMOCTH MEKY Pa3IMYHBIMU BEIMYMHAMH,
UCCIIEI0BaTh MOJy4YeHHbIe (YHKIHMH, CTPOUTh UX Trpaduku. MaTtepuan 3Toil copepKaTeabHOM
JIMHUM HalleJIeH Ha Pa3BUTUE YMEHHUM U HaBBIKOB, TO3BOJISIOUINX BbIPAaXaTh 3aBUCUMOCTU MEXY
BEJIMYMHAMHU B Pa3IMYHON (opme: aHaTIUTUUECKOH, rpaduyeckoil u cioBecHoi. Ero mnzydenue
CrOCOOCTBYET Pa3BUTHIO aAJTOPUTMUYECKOTO MBIINIJIEHUS, CIOCOOHOCTH K OOOOMICHHIO |
KOHKPETHU3allUH, UCIIO0Ib30BAaHUIO aHAJIOTUH.

Cooeporcamenvuas  aunus  «Hauana — mamemamuueckoco — ananuza»  TMO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYeCKUX, TaK U MPUKIAIAHBIX 33/1ay, JOCTYIMHBIX
oOyuarouumcs, Tak Kak y HUX MOSBIISETCS BOBMOKHOCTb CTPOUTH I'PpaUKH CIOXKHBIX (QYHKIINMH,
ONpEENATh X HAauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIYUCIATH U0 GUryp u o0bEMbI
T€J, HAXOJIUTh CKOPOCTH M YCKOpPEHHUs IpoleccoB. JlaHHas conaepkarenbHasi JIMHUS OTKPbIBAET
HOBBIE BO3MOKHOCTH MOCTPOCHUSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CUTYaIUi, MO3BOJISET
HaXOJUTh HAWIydllee PElIeHUE B NPUKIATHBIX, B T.Y. COLUAIbHO-DKOHOMUYECKHUX, 3a/adax.
3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOIO aHajIu3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTIO,
(OpMaIbHO-IOTMYECKOI0 U KPEaTUBHOTO MBIIJICHUS, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTE€MaTUKU B HayKe, TEXHHMKE M HcKyccTBe. OOywarouiyecs: y3HaHOT O
BBIJAIOIINXCST Pe3y/IbTaTaX, MOJYyYEHHBIX B XOJI€ Pa3BUTUS MaTeMaTHKU Kak HAayKd, U 00 UX
aBTOpAx.

Cooeporcamenvro-memoouueckas nunus «Muoocecmea u nocuxka» BKIIOYaeT B ceOs
AJIEMEHThl TEOPUM MHOXECTB U MaTeMaTHU4YeCKOW JIOTHMKU. TeopeTHKOMHOKECTBEHHBIE
MIpPEJICTaBICHHs MPOHU3BIBAIOT BECh KypC ILIKOJIbHOM MaTeMaTUKU U IpejJiararoT Haubosee
YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUIUMN BCE pa3liesbl MATEMAaTUKU M €€ MPHIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIE MaTEMAaTUYECKUE AUCLUILUIMHBI U X MPHIOKEHUS B €IuHOe Lenoe. BaxHo
JaTh BO3MOXHOCTh 0Oy4aroueMycs NOHUMaTh TEOPETUKO-MHOKECTBEHHbIN SI3bIK COBPEMEHHOMN
MaTeMaTUKU U UCIOJIb30BaTh €ro JUIsl BEIPAKEHUSI CBOUX MbICeH. J[pyrum Ba>KHBIM IPU3HAKOM
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MaTeMaTHKA KaK HAyKH CJIEIyeT MPHU3HATh CBOWCTBEHHYIO €M CTPOrOCTh OOOCHOBAaHHUU |
CJIeJOBaHUE ONPECIIEHHBIM MpaBUjlaM MMOCTPOCHUSI 0KA3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTAMHU
MAaTeMaTHYE€CKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIIUICHHUS] OOYJaronIuxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCY)KJICHHSI Ha OCHOBE JIOTHYECKUX MPaBUil, POPMUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hayaja MaTeMaTHYECKOTO AaHAJIN3a» HMPUCYMCMEYIOM
OCHOBbl  MAMeMamu4ecko20  MOOeIuposanusi,  KOTOpble  TpU3BaHbl  CHOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJIEICH pPEaTbHBIX CHUTYyalluid, HCCIICIOBAHMS ITHX
MoJefiel C TIOMOIIbIO amnmapara aiaredpbl M MaTeMaTUYeCKOTO aHalu3a, HWHTepIpeTanuu
MOJTYYCHHBIX PEe3yJbTaTOB. TakuWe 3aJaHusl BIUICTEHBI B KaXKABIM M3 Pa3lieJIOB IMPOTPaMMBI,
MMOCKOJIbKY BECh MaTepuall y4eOHOT0 Kypca IMHUPOKO MCIONB3YETCS I PEUICHUs MPUKIATHBIX
3amad. Ilpm pemeHuM peanpbHBIX MPAKTUYECKUX 3a7ad  OOydaroliuecs pa3BUBAIOT
HaOJI0JATENIbHOCTh, YMEHHUE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCIOJIB30BAThH
aHaJIOTHI0, 0000IIaTh W KOHKPETHU3UPOBATh mpodiiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO
HaBBIKOB PEIICHUS MPUKIAJHBIX 33/1a4 OPraHU3yeTCsl B MPOIECCe U3YUCHUs BCEX TEM y4EeOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaIU3a.

Mecmo yueonozo Kypca «Anzebpa u Havana mamemamuyecko20 aHalu3a) 6 y4eoHom
naane

O61ree urcIiio YacoB sl U3YYCHHS yIeOHOTO Kypca « Anredpa v Hadajia MaTeMaTHIeCKOTO
aHanm3ay» - 272 gaca: B 10 kiacce - 136 gacoB (4 yaca B Hezento), B 11 kiacce - 136 yacos (4 yaca
B HEJIETIIO).

2) COAEPXKXAHUE VYUYEBHOI'O KYPCA <«AJI'EBPA U HAYAJIA
MATEMATHUHYECKOI'O AHAJIM3A»

COJAEP/KAHUE OBYYEHUS B 10 KJIACCE

Yucsia ¥ BBIYHCTICHUS.

Pannonanpubie uncia. OObIKHOBEHHbIE U JIECATHUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue apoou. [Ipumenenue npoOeil U MPOLEHTOB AJisl pelIeHUs MPUKIAAHbIX 3a7a4 U3
Pa3IMYHBIX OTpAcIel 3HAHUM U peajbHOM )KU3HU.

JleiicTBuTenpHble yncia. PanyoHanbHble W UppalMOHAIbHBIE YHciaa. ApUpMETHUECKHE
OIEpalMM C JECHCTBUTEIBHBIMUA 4YMCIaMHA. MOJyslb AEMCTBUTEIBHOIO YUCIA U €r0 CBOWCTBA.
[TpuOnmxEHHBIE BBIUMCIICHUS, IPABUIIa OKPYTJICHUS, IPUKU]IKA

Y OLICHKA pe3yJbTaTa BEIYUCICHUM.

Crenens ¢ uensiM nokasareneMm. bunom Herotona. Mcnons3oBanue noaxoasmieit Gpopmsl
3alUCHU ACVCTBUTEIBHBIX YMCEI JUIS PEIICHUS IPAKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHOW CTENIEHH U €r0 CBOICTBA.

CreneHs ¢ pallMOHAJILHBIM ITOKa3aTeeM U €€ CBOICTBA, CTENEHb

C ACUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uucna. CoiictBa jgorapudma. JlecsTuuHble U HaTypajabHbIE JOrapUPMBbI.

CuHyc, KOCHUHYC, TAHT'€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHbIE NPEOOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHM-CIIEACTBUs. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PELIEHUS LIEIbIX U IPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHoOrouieHsl OT OAHOU NepeMEHHOU. JlereHrne MHOrowIeHa Ha MHOTO4IEH ¢ ocTaTkoM. Teopema
be3y. MHorounens! ¢ nensiMu kod3ddunrentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BbIpaXEHUI, COAEpPKALIUX CTENEHU U KOPHHU.

Wppauunonanbupie  ypaBHeHUS. (OCHOBHbIE METOJbl pPELICHUS HpPpalMOHATIbHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE METO/IbI PEIICHUSI I0KA3aTEIbHBIX YPAaBHEHHI.



[IpeoOpa3oBaHue BbIpa)KEHUM, COACPKAIIUX JIOTAPUPMBL.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOAbI PEUICHHUS] JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHble TpuUroHomerpuueckue ¢opmyinsl. IlpeobpazoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Penienne TpUroHOMeTpUYECKUX ypaBHEHUH.

Pemrenne cucrem JIMHEWHBIX ypaBHEHUM. Marpuia CUCTEMBI JMHEHHBIX YPaBHEHHM.
Onpenenurens Martpuilbl 2X2, €ro TE€OMETPUYECKUM CMBICI W CBOWCTBA, BBIUYMCICHUE €TI0
3HAYEHUS, IPUMEHEHHUE OIPEIEIUTENS AJIs PELICHHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUH.

Pemrenne npukiiagHeIx 3a/1a4 ¢ TOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHEHUM.

HccenenoBanue MOCTPOSHHON MOJIENH € IOMOIIBIO MATPHUIL U OIIPEAEIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIEIEH PEaIbHONW CUTyallMH C IOMOINBIK) YPaBHEHUH H
HepaBeHCTB. [IpumMeHeHre ypaBHEHUI U HEPABEHCTB K PELIEHUI0 MaTeMaTUYEeCKUX 3314 U 3a]a4
U3 pa3IU4HbIX 00JaCTe HayKH U pealbHOM JKU3HHU.

DOyHKIUH U rpaguKH.

OyHkuus, crnocodbl 3amaHus (yHkIuU. B3aumHo oOpatHble QyHKumu. Kommosunus
¢byukuuil. I'padux pyHkumuu. DnemeHTapHble npeoOpa3oBaHus rpapuKoB GyHKIIMM.

Ob6nacTb onpeseneHuss U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu ¢pynkauu. pomexyrku
3HaKonocTostHCTBA. UErHble W Heu€THble QyHKuuU. [lepumonmueckue ¢yHkuuu. ITpomexyrku
MOHOTOHHOCTU (QYHKIMHU. MakcuMyMbl U MUHUMYMbI QyHKuuu. Hambosbliee 1 HauMeHbllee
3HaueHUs QYHKIMH Ha IPOMEKYTKE.

Jluneiinasi, kBaapaTuyHas U IpOOHO-IMHEWHAS (DYHKIIMU. DIIEMEHTAPHOE HCCIICIOBAHUE U
MMOCTPOCHUE UX TPAPHUKOB.

CrenenHas (yHKIUS C HATYpaJbHBIM U LIETBIM MokKa3areneM. EE€ cBoiicTBa u rpaduk.
CpoiicTBa U rpa@uk KOpHS n-0il CTeNeHM Kak (PyHKUUU OOpaTHOM CTENEHH C HATypalbHBIM
ITOKa3aTeseM.

[TokazarenbHas u orapupmudeckas GyHKIMH, UX CBOICTBa U rpaduku. McnonszoBanue
rpadukoB QYHKUUN Ui pelIeHUs ypaBHEHUH.

TpuroHomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIMMA
YHCIIOBOTO apryMeHTa.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX MpOLIeccax U sBIeHUIX. [ pa@uku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anaamusa.

IlocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEA0BATEIbHOCTEN. METO I MAaTEMATUYECKOMN
MHAYKIUA. MOHOTOHHBIE U OrpaHUYEHHBIE IOCIIEN0BATEIbHOCTH. VCTOpUS BO3SHUKHOBEHHS
MaTeMaTHYECKOro aHaIM3a KaK aHajln3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reomerpuueckas nporpeccuu. beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccus. CyMma OeCKOHEUHO YOBIBAIOIIEH reoOMETpUYECKONW MpPOTrpeccui.
JIuHEeNHbI W SKCHOHEHUMaNbHBIM pocT. Yucmo e. Dopmyna CIHOXKHBIX POIEHTOB.
Hcnonb30BaHKMEe IPOrpeccuu sl pelIeHUs pealbHbIX 3a/1a4 PUKIIAJHOIO XapaKTepa.

HenpepeiBHble GyHKIMM M UX cBoOHcTBAa. ToukM pa3pbiBa. ACHUMNOTOTHI I'paduKOB
¢yukuuil. CBolicTBa (DyHKIUN HENpEpbIBHBIX Ha OTpe3ke. MeToj] MHTEpBAJIOB JIs PEIICHUS
HepaBeHCTB. [IpuMeHeHre cBOWCTB HENPEPbIBHBIX (DYHKIUH AJIs pEeLIeHuUs 3a1au.

[lepBas u BTOpast mpousBoAHbIe GyHKIIMU. OnpeneneHne, reoMeTPUIeCKUi 1 (PU3nIecKuit
CMBICIT IPOU3BOJAHON. YpaBHEHHUE KacaTelIbHOM K rpapuKy QyHKIIHMH.

[IpousBoHbie 3neMeHTapHbIX GyHKIMH. [Ipon3BoiHAs CyMMBbI, IPOU3BEAEHNUS, YACTHOTO
1 KOMIO3UIUHN QYHKINHN.

MHokecTBa M JIOTHKA.

MHoxecTBO, OTIepaliii HaJl MHOKECTBAaMU U WX cBoWcTBa. Jlnarpammel Diinepa- Benna.
[IpumeHeHre TEeOPETUKO-MHOXKECTBEHHOIO ammapara JUisi ONHUCAaHUs pealbHbIX IPOLECCOB U
SIBJICHUH, TIPU PELLIEHUH 33/1a4 U3 JPYrux y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OObeKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIC YPABHEHHUSI.
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COJAEPKAHUE OBYYEHUA B 11 KJIACCE

Ymucna v BbIYUCICHHS.

Harypanbuble u nenblie uncia. [IpumMeHeHHe NPU3HAKOB JEIMMOCTH ILENbIX YHCEl,
HaubOopIMii 00wl nenurens (nainee - HOJl) u Haumenbiiee obuiee kpatnoe (nanee - HOK),
OCTaTKOB II0 MOJYJIIO, aropuT™Ma EBKiuaa s pemenus 3aa4 B [eNbIX Yuciax.

Kommiekcubie uymcma. AnreOpawdeckass W TpUTOHOMETpHUYecKass (OpMBI  3alluCh
KOMILJIEKCHOTO uucia. ApupMeTudecKkre ornepanuu ¢ KOMIUIEKCHBIMU yHciiaMu. M300paxenue
KOMIUJIEKCHBIX YMCE Ha KoOopAuHaTHOW Tiockoctu. @opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO 4yucia. [IpuMeHeHne KOMIUIEKCHBIX 4YHUCeNl I peleHus (QU3MYEeCKUX H
r€OMETPUYECKHX 3a/1a4.

YpaBHeHusi U HepaBeHCTBA.

Cucrema 1 COBOKYMHOCTb YPaBHEHHM U HEpaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPHUECKUX YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTHU. PellieHrne TpUroHoMeTpuyecKux HepaBeHCTB.

OCHOBHBIE METO/IbI PEIIECHNUS IOKA3aTENbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJIbl ~ pEHIeHHs] CHUCTEM W COBOKYIHOCTEH  palMOHaJbHBIX,
MppalMOHANIbHBIX, TOKA3aTEeNIbHBIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpumeHeHue ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3a7ay U
3a/lad U3 pazNuYHbIX oOjacTel HayKd M peajbHOW >KU3HHM, HHTEPIpPETalus IOJTY4YEHHBIX
pe3ynbTaTOB.

DOyHKIUH U rpaguKH.

I'paduk xomnoszunuu ¢yHkuuid. ['eomerpuueckue oOpas3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpauKH.

I'padmyeckne MeTonpl pelIeHUS YpaBHEHUH W HEpaBeHCTB. ['paduueckue MeToJbl
penieHus 3a1ad ¢ napameTpaMmH.

Ucnonws3oBanne rpadmkoB (QPyHKIHMA I HUCCIENOBAHHS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BOZHUKAIOT MPU PELIEHUH 331a4 U3 APYTrUX yUeOHBIX MPEIMETOB U PEAIbHOM KU3HU.

Hayana maTeMaTH4ecKoro aHaJm3a.

[IpumeHeHue MPOU3BOIHOM K UCCIIETOBAHHIO PYHKIUKA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxnenne HanGoIbIIero 1 HaMMEHBIIEro 3HAYeHUH HeTPEPHIBHOM (DYHKIIMU HA OTPE3KE.

[IpumeHeHre NPOM3BOAHON NJIsl HAXOXKIACHHSI HAWJIY4YIIEro pelIeHHs B NPUKIIAJHBIX
3ajayax, JJIs ONPENEJIEHUS CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOro (opmysod wiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IepBOOOpa3HbIX. [lepBooOpa3HbIe 3I€MEHTApHBIX
¢byukuuil. [IpaBuna HaxoKaeHUs TEpPBOOOPa3HBIX.

NHuterpain. ['eomeTprdeckuil cMbICI UHTErpasia. Beraucienre onpeaenéHHoro nHTerpaia
o ¢popmyne Herotona-JleiiOnuna.

[Ipumenenune wuHTerpajia ajas HAXOXKICHHUS IUIomianed IMmiIockux ¢uryp u oO0bEMOB
r€OMETPUUECKUX TEIl.

[Tpumeps! pemenuit quddpepeHunanbHbIX ypaBHeHUN. MaTtemaTuueckoe MOJeINpOBaHKE
peaJIbHBIX MTPOLIECCOB C MOMOIBI0 T (HEepeHIINATBHBIX YpaBHEHUI.

3) IPEJMETHBIE PE3YJBbTATBI OCBOEHUSI PABOYEW ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

10 KJTIACC
K konuy ooyuenus ¢ 10 knacce odyuarowuiica noayuum cieoyoujue npeomemHbsle
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pe3yivmamul:

Yucsia v BBIYUCICHUSA:

- cBOOOJHO ONEpPUPOBaTH TMOHATUAMHU: pallMOHAJIBHOE  YHUCIIO, OECKOHEYHas
nepuoaudeckasl ApoOb, MPOLEHTHI, HPpaAlOHATIBHOE YHUCIIO, MHOXKECTBAa pAallMOHAIBHBIX U
JNENCTBUTEIbHBIX YUCET, MOAYJIb IEUCTBUTEIBHOTO YUCIIA;

- IPUMEHSTHh ApOoOM M TPOLEHTHI JUIsl PEIIEeHUs MPUKIAJHBIX 337a4 U3 Pa3IMuHbIX
OTpaciiell 3HAaHUHU U peabHOM KU3HU;

- IPUMEHATh NPUOIMKEHHBIE BBIUMCICHUS, IIPaBUIa OKPYIJIEHUS, IPUKHUIKY U OIEHKY
pe3yibTaTta BEIYMCIICHHUI;

- cBOOO/JHO OINEpPUPOBATH MOHITHEM: CTENEHb C LEJIbIM IOKa3aTeleM, MCIOJb30BATh
NOAXOAUIyI0 (OpPMY 3alUCH JEUCTBUTEIbHBIX YHCEN JJIS PELIEeHUS MPAKTUYECKUX 3a1ad U
MIPEACTABJICHUS JaHHBIX;

- cBOOOJIHO ONEPUPOBATh MOHATHEM: apu(PMETUUECKHI KOPEHb HATYpajIbHOU CTEINEHHU;

- cBOOOJIHO ONEPUPOBATh MOHSATUEM: CTENIEHD C PALlMOHAJILHBIM [10Ka3aTEJIEM;

- cBOOOJHO OMEpUPOBATH MOHATHAMU: JorapudM yucia, JECSITHUYHbIE M HaTypajbHbIE
JorapuQmsl;

- cBOOOJHO ONEpUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOTO
aprymMeHTa;

- OIIEpUPOBATh NOHATUAMU: APKCUHYC, apPKKOCHHYC M apKTaHI'€HC YHUCIOBOIO apryMeHTa.

YpaBHeHHUsS] U HEPABEHCTBA:

- CBOOOJHO oOIEpUpPOBaTH MOHSTUSIMHM: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHHUS M YPABHEHUS-CIIEACTBUS, PABHOCHIbHBIE HEPABEHCTBA,;

- NPUMEHSTh PaA3IMYHbIE METOJbl PEIICHUs PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUM, IPUMEHSTh METOJ1 UHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB;

- cBOOOJIHO ONEpHUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHON NEPEMEHHOM, MHOTOUJIEH C
LenbIMU K03 puiieHTaMy, KOpHU MHOTOWIEHA, IPUMEHSTH JIeJIEHHE MHOTOWIEHa HAa MHOTOUJIEH
¢ ocTatkoMm, Teopemy besy u reopemy Buera i pemenus 3anay;

- CBOOOJHO OINEpUPOBaTh MOHATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, Marpuiia,
ONPEACIUTENb MATPULIBI 2 X 2 W €ro reOMETPUYECKUU CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2xX2 i BBIYMCICHHS €r0 3HAYEHHWs, IPUMEHSATh ONPENCIUTENHN Il PEIleHUs
CUCTEMBI JIMHEHHBIX YPaBHEHUM, MOJEIMPOBATh PEAIbHBIE CHUTyallUd C ITOMOLIBIO CHCTEMBI
JMHEWHBIX YPaBHEHMM, UCCIENOBATh IIOCTPOCHHBIE MOJEIW C TIOMOILIBIO MaTpul] |
ONPEAEIUTENECH, HHTEPIPETUPOBATH MOJYYCHHBIN PE3yJbTaT; UCHOJIb30BaTh CBOMCTBA ACHCTBUI
C KOpHAMHU s TNpeoOpa3oBaHUsl BBIPAKEHUN; BBINOJIHATH MPeoOpa3oBaHMsI YHUCIOBBIX
BBIPAXKEHUH, COJIEPKAIUX CTENECHU C PALIMOHAIBHBIM IIOKA3aTeleM;

- HCIOJIb30BaTh CBOMCTBA Jiorapu(pMoB sl MpeoOpa3oBaHus JIOTapU(PMUUYECKUX
BBIPAKEHU;

- CBOOOJHO OINEpUPOBATH MOHATUSAMU: HMPPALMOHANbHBIE, [OKa3aTeiIbHbIE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJAUTh UX PEIEHUS C IMOMOILBI0O PAaBHOCUIIBHBIX MEPEXO0B
WJIY OCYILECTBIISIS IPOBEPKY KOPHEH;

- IpPUMEHATb OCHOBHBIE TPHUTOHOMETpHUYecKHe (opMyibl JUlsl [peoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAXKEHUI;

- CBOOOJHO OINEPUPOBATH IOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSTH
Heo0xo1uMble (POPMYIIBI AJIsl PELLIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUII;

- MOJIeNIMpOBaTh peajbHble CUTYallUd Ha S3bIKE alareOpbl, COCTaBIATh BBIPAKECHMUS,
YPAaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 3aJaud, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
HCII0JIb30BAaHUEM aIlapara ajireopsl.

DOyHKIUHA U rpadUKU:

- CBOOOJHO ONEepUpOBaTh MOHATHUAMU: (YHKIHMS, CIIOCOOBI 3a/laHUsl PYHKIMHU, B3aUMHO
oOpaTHble (YHKUMH, KOMHIO3ULMS (QyHKIUH, rpa@uk (QYHKUMH, BBIIOJIHATH 3JIEMEHTApHbIC
npeoOpa3oBaHusi rpa@UKOB PYHKLUA;

- cBOOOJHO ONEpPUPOBATH MOHATUSAMU: 00JACTH OINpPEAEICHUS U MHOXKECTBO 3HAYEHMI
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GbyHKIMY, HYTU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

- cBOOOJIHO ONEpPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHbIE (YHKLUHU, MEPUOTUUYECKHE
(GYHKIMHM, MPOMEXKYTKM MOHOTOHHOCTHM (YHKUMHM, MAKCUMyMbl M MHUHUMYMbI (QYHKILHH,
HauOoJIbllIee U HAaUMEHbIlIee 3HaUeHHE (PYHKIIUU Ha POMEKYTKE;

- cBOOOJHO ONEpPUPOBATH MOHATUSAMH: CTENEHHAs (PYHKUHUS C HATypalbHBIM U LIEJIBIM
nokasaresuemM, rpaduk CTENEeHHON (DyHKIMU ¢ HAaTypalbHBIM M LENbIM IOKa3zarejaeMm, rpaduk
KOPHS N-Oi CTeNeHH Kak (QyHKIIMK 0OpaTHOM CTENEHHU C HATypaIbHBIM [TOKA3aTENIEM;

- OIepUpOoBaTh MOHATHSMM: JIMHEIHas, KBaJpaTuyHas M IpOOHO-IMHENHHas (YHKIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOEHUE UX TPadUKOB;

- cB0OOOHO ONEPUPOBATh MOHATUSAMU: MTOKa3aTeNlbHas U Jlorapupmuueckast QyHKINH, UX
CBOMCTBA U rpaUKH, UCIIOJIL30BATh UX IPAPUKH ISl pELICHHS] YpaBHEHUH;

- cBOOOJIHO ONEPHUPOBATh MOHATUSAMU: TPUTOHOMETPUYECKAsT OKPYKHOCTh, OIpE/ICICHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YHMCIOBOTO apryMEeHTa;

- UCMOJb30BaTh rpa@uku (GYyHKUMH JUIsl MCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN IpH
pElIeHNUH 3a/ad U3 JPYrux y4eOHbIX MPEJAMETOB U pealibHOM KHU3HM, BbIpakaTh (popmyliamu
3aBUCHMOCTH MEX/y BEJIMYNHAMUY,

Havaja maTeMaTH4eCKOro aHaJIM3a:

- cBOOOJIHO ONIEPUPOBATH MOHITUAMM: apUPMETHUECKass U TeOMETpUUYECKasi Iporpeccus,
O0ecKOHEYHO yObIBarollasi reOMEeTpUUecKasi Mporpeccus, JUHEHHbIM U 3KCIIOHEHIIUAIbHBIN POCT,
(dbopMyIia CI0KHBIX MPOIIEHTOB, UMETh NPECTaBIEHUE O KOHCTAHTE;

HCIIOJIb30BAaTh IIPOTPECCUU I PELICHMs] pEeabHBIX 3aJad IPUKIATHOTO XapakTepa;
CBOOOHO OIIEPUPOBATH MIOHSATHSIMM: IIOCJIEIOBATEIBLHOCTD, CHoCcoObI 3a/1aHus
IIOCJIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAHWYEHHBIE TI0CIE0BATEIbHOCTH, IOHUMATh

OCHOBBI 3apOK/ICHUS MaTEMaTHUECKOT0 aHAJIN3a KaK aHalIn3a OECKOHEUHO MaJIbIX;

- cBOOOTHO ONepUpOBaTh NOHATUSIMU: HETPEPbIBHBIE (YHKIIMH, TOUKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI Tpaduka QyHKIUY;

- cBOOOJIHO OINEpUpPOBaTh MOHATHEM: (QYHKIUS, HEIpPEphIBHAs Ha OTPE3Ke, MPUMEHSThH
CBOMCTBA HENPEPHIBHBIX (GYHKLMH [Tl pelIeHUs 3a/1a4;

- cBOOOJIHO OIEpUpPOBaTh MOHATUSAMU: MEpBasi M BTOpas MPOU3BOJAHBIE (YHKIIUH,
KacaTenbHasl K TpaduKy QyHKINH;

- BBIYHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHHUs, YAaCTHOTO M KOMIIO3HIIMM JIBYX
(GyHKIMM, 3HATh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

- HCIMOJb30BaTh N€OMETPUUYECKUM U (PU3MUECKUI CMBICI MPOU3BOJHOM JUIsl pelIeHUS
3az1ad.

MHuo:xecTBa H JIOTHKA:

- cBOOOJHO OINEpPUPOBATh MOHATHUSIMU: MHOXKECTBO, OINEpalUM HaJl MHOKECTBAMU;
HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Uil OINMCAaHHs PEealbHBIX IPOLECCOB M
SIBJICHUH, TIPU PELLIEHUH 33/1a4 U3 APYruX yueOHBIX IPEIMETOB;

- cBOOOJIHO ONEpUPOBaTh MOHATUIMU: ONpPEIEICHUE, TEOPEMa, YpaBHEHUE- CIIEICTBUE,
CBOMCTBO MaTeMaTU4YecKoro OO0BbEeKTa, J0Ka3aTeIbCTBO, PABHOCWIIbHBIE ypaBHEHUS U
HEPaBEHCTBA.

11 KIIACC

K konuy ooyuenus ¢ 11 knacce obyuarowuiica noayuum cieoyroujue npeomemHsle
pe3ynbmamol:

UYmnca u BbIYUCICHUS:

- CcBOOOJHO ONEPUPOBATHh TMOHATUSMHU: HATypaJlbHOE U LEJIO€ YHCIO, MHOYKECTBA
HaTypaJIbHbIX U LIEJIBIX YUCEl, CI0JIb30BATh MPU3HAKHU JenuMocTH 1enbix yncen, HOJ u HOK
HaTypaJIbHBIX YHMCENl JJIs PellieHus 3a/1a4, IPUMEHSTh anroputM EBkinna;

- cB00O/IHO OTIEPUPOBATH MOHATUEM OCTATKA 10 MOYJIIO, 3aIIMChIBATh HATYpajIbHbIE UNCIIA
B Pa3JIMYHbIX NO3ULHOHHBIX CUCTEMAX CUUCIICHUS;

- cBOOOJIHO ONEpPUPOBATH MOHATUAMU: KOMIUIEKCHOE YMCJIO U MHOKECTBO KOMILIEKCHBIX
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qucesl, PeICTaBIsATh KOMIUIEKCHbIE YUCIIa B aJireOpandyeckoil U TPUrOHOMETpudeckoi Qopme,
BBIINIOJIHATH apU(PMeTUUECKUe Onepaluy ¢ HUMHU U H300pa)kaTh Ha KOOPIMHATHON IJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

- CBOOOJHO OINEpUPOBATH MOHATUSIMHU: HPPALMOHAIbHBIE, I[IOKa3aTelbHbIE W
Jorapu(pMUUecKre HEpaBEeHCTBA, HAXOUTh UX PELIEHUS C IOMOIbIO PABHOCUIIBHBIX MIEPEX0/I0B;
- OCYUIECTBJIATH OTOOP KOPHEH MpHU pelIeHUH TPUTOHOMETPHUUECKOTIO YpaBHEHUS;

- CBOOOJHO OINEpPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO, IPUMEHATH
He00xo1uMble (OPMYIIBI 171l PELIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

- cBOOOJHO ONIEpUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUII U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHHS] CUCTEMbI U COBOKYITHOCTEM
palMOHAJIbHBIX, WPPALMOHAIBHBIX, IOKA3aTelIbHBIX U JIOTapU(PMHUUYECKUX YpaBHEHUH U
HEPABEHCTB;

- pewarb palUOHAJbHbIE, UpPpPALUMOHAJIbLHBIE, IOKa3aTeJbHbIE, JIOTApU(PMUUYECKHE WU
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJIEPKALE MOYJIH U ITapaMeTphl;

- IPUMEHSITh rpaduecKre METOIbI sl PELLIEHUS] ypaBHEHUH U HEPaBEHCTB, a TAKXKe 3a/1a4
C mapaMeTpaMy;

- MOJIENIMPOBaTh peajbHble CUTYallMd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKECHMUS,
YpaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ]aui, UCCIEA0BaTh IOCTPOCHHbIE MOIETH
C MCIOJIb30BAaHUEM alllapara ajare0pbl, MHTEPIPETUPOBAThH NOJYyYEHHBINH pe3ysbTar.

DOyHKIUHA U TPagUKU:

- CTPOUTH I'paKU KOMIO3ULIMH (PYHKIHUNA C TOMOIIbIO 3JIEMEHTApHOTO HCCIEA0BAaHUS U
CBOMCTB KOMIIO3UILIUHU JABYX (PYHKIIMIA;

- CTpOUTh Te€OMETpuYeckue oOpa3bl YpaBHEHMH M HEPAaBEHCTB Ha KOOPIMHATHOM
IJI0CKOCTH;

- cBOOOJIHO ONEPUPOBATh MOHATUSAMU: TpadUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

- IPUMEHATH QYHKIMHU JUIsI MOJEIIMPOBAHMSI U UCCIIEIOBAHUS PeabHbIX IPOLIECCOB.

Havyana maTeMaTH4ecKkoro anajimsa:

- HCMOJb30BaTh MPOU3BOJHYIO MJIsi HCCIEeNOBaHUS (YHKIUM HAa MOHOTOHHOCTb H
SKCTPEMYMBI;

- HaXOJIUTh HauOoubllIee U HAUMEHbIIIee 3HaueHUs (YHKIMU HEPEPbIBHOM Ha OTPE3KE;

- UCTOJIb30BaTh IPOU3BOIHYIO JUIsl HAXO0K/ICHUS! HAWJIYYILIEro pelieHUs B IPUKIIAJIHbIX, B
T.4. COL[MAJIbHO-OKOHOMHYECKUX, 3a7ayax, Uid ONpPEesIeHUusl CKOPOCTU M YCKOPEHHUs Ipoliecca,
3aJJaHHOTO (POPMYIION MU TpapuKOM;

- CcBOOOJHO OIEpUpPOBaTh TMOHATUSAMU: MEPBOOOpa3Has, OMNPENECNIEHHBIM HHTErpa,
HaXOJUTh MNEPBOOOpA3HbIE AJIEMEHTApHBIX (YHKUMA M BBIUUCIATH HHTErpayl mo ¢opmyne
Hrrorona-Jleiibnumna;

- HAXOJIUTh TUIOIIA/IU TUIOCKUX (PUTYyp U 0OBEMBI TEJl C HOMOILbIO HHTErpaja;

- UMETh IPEJCTaBICHUE O MAaTeMaTH4YEeCKOM MOJEIMPOBAHUU HA MPUMEPE COCTABJICHUS
muddepeHnanTbHBIX YPaBHCHHI;

- pemath MpUKIaJHbIE 3a/ladd, B T.4. COLMAIbHO-d)KOHOMHUYECKOTO M (PU3UYECKOrO
XapakTepa, CpeICTBaMHU MaTeMaTU4YECKOIO aHAJIN3A.

PABOYASA NPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPU S

1) HOSAACHUTEJIbBHAS 3AIIUCKA

l'eomerpus sBisercs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro oOIIero
o0pa3oBaHus, TaK Kak 00eCIeYMBaET BO3MOXXHOCTb U3YUYEHUS JUCIHUIUINH €CTECTBEHHO-HAYYHOI
HAIPaBJIEHHOCTH U MPEIMETOB TYMaHUTApHOro LKKIa. Jlornueckoe MbllieHue, GopMupyeMoe
IpU U3YyYEHUH O0YYaIOIUMHUCS MOHATUMHBIX OCHOB F€OMETPHUHM, IIPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUHU LIETIOUYKH JOIMUECKUX YTBEPKACHUN MPU PELICHUU T€OMETPUYECKUX 3a1a4, YMEHUE
BBIJIBUTaTh M ONPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO MCIOJIb3YIOTCS IMPH PELIeHUH 3ajad
€CTECTBEHHO-HAY4YHOI'O LIMKJIA, B YaCTHOCTU (PU3UYECKUX 3a/a4.
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Llenv oceéoenusn npozpammel yueonozo Kypca «I'eomempuny na yenyonénHnom yposue -
pa3BUTHE HMHIUMBUIYaJIbHBIX CHOCOOHOCTEH OOYYalOIIMXCS NPU H3YYEHUU TE€OMETpPUH, Kak
cCoCTaBJIslOLIEH NpeaMeTHol oOnactu «MaremaTtuka W uH(pOpMaTuka» uepe3 olecnedeHue
BO3MOXHOCTH NPUOOPETEHUsS M HUCIOJIb30BaHUA OoJiee TIyOOKMX Te€OMETpPUYECKUX 3HAHUU U
NeUCTBUM, CHelM(PUUHBIX F€OMETPUH, U HEOOXOAUMBIX JI YCHEIIHOrO Mpo(eCCHOHATBHOIO
0o0pa3oBaHus, CBSI3aHHOTO C UCIOJb30BAaHUEM MAaTEMATHUKH.

Ilpuopumemmnvimu  3a0auamu  Kypca 2eomempuu Ha Y2iy01EéHHOM  YpOGHEe,
PaAcCuupAIOWUMU U YCUTUCAIOWUMU KYPC 0306020 YPOGHS, AGNAIONCA:

- pacuIMpeHHEe NpPEeJCTaBICHUs O TIEOMETPUM KaK 4YacTh MHMPOBOW KYIbTYpbl U
(dbopMHUpOBaHHE OCO3HAHMSI B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MUPOM;

- (OopMHUpPOBAaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJIEIISAX, O3BOJIAIOIMX OMUCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOLIETO
MUpa, 3HaHWE NOHSITUWHOTO amnmapara 1o pasjeny «CrepeoMeTpus» yueOHOro Kypca TeoMeTpHH;

- (hopMHpOBaHKE YMEHUS BJIaJIE€Th OCHOBHBIMU MOHITHSIMH O IPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMM CBOICTBaMH, 3HaHUE TEOpeM, QOpMYyJI U yYMEHHE HX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

- (hopMmupoBaHHE yMEHHS DPACIIO3HABATh HAa YEpPTEKaX, MOJEISAX U B PEATLHOM MHUDE
MHOTOTPAaHHHUKH U TeJla BpallleHUs,, KOHCTPYUPOBATh F€OMETPUUECKHUE MOJIETIH;

- (opMupoBaHHE€ NOHHMMAaHHS BO3MOYKHOCTH  AKCMOMATHYECKOIO  IOCTPOEHUs
MaTeMaTU4YeCKUX Teopui, (OpPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKU IPU HPOBEICHUU
pacCyKIeHNH;

- ¢opMUpOBaHHE YMEHHUS BIAJETh METOJAaMH J0Ka3aTeIbCTB M AJITOPUTMOB pPELICHMS,
YMEHHUSI HMX HPUMEHSTb, HPOBOJUTH JOKa3aTeNbHbIE pACCYKIEHUS B XOJle pELICHHS
CTEpEOMETPUYECKUX 3aJady U 33Jady C [PaKTHYECKUM coJiepKaHueM, (opMHUpOBaHUE
MpPEJCTaBICHUsI O HEOOXOJMMOCTH JOKa3aTeJbCTB HpU OOOCHOBAaHUM MaTeMaTHYECKUX
YTBEPKIACHUM U POJIM aKCUOMATHUKH B IIPOBEICHUU JA€TyKTUBHBIX PAaCCyKICHUI;

- Pa3BUTHE U COBEPUICHCTBOBAHME HHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
oOyuarouuxcs, I03HABATEIbHOW aKTUBHOCTH, MHCCJIEIOBATENbCKUX YMEHHH, KPUTHUYHOCTU
MBIIILJICHHS], UHTEPECA K U3YYEHHIO T€OMETPUN;

- (opmupoBaHue (YHKIMOHAJIBLHOW TPaMOTHOCTH, PEIEBAHTHON TI'€OMETPUM: YMEHUS
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHITUH, 0ObEKTOB U 3aKOHOMEPHOCTEHN B peabHBIX
KU3HEHHBIX CUTyallUsX W TpPU HU3YYEHUHU JPYrUX Y4YEOHbIX MPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEalbHBIX CHUTYallMi, HCCIeIOBaHUS
MIOCTPOEHHBIX MOJIEJIEl, UHTEPIPETALUH TOJIYYEHHbBIX PE3YJIbTaTOB.

OchosHblMu  cooepoicamenbHblMu TuHUAMU yyebno2o kypca «leomempusy 6 10-11
knaccax aenaiomca: «lIpamvie u nnockocmu 6 npocmpancmeey, «Mnuozoepannukuy, «Tena
spawenusy, «Bexmopul u koopounamer 6 npocmpancmeey, «/leudxcenus 6 npocmpancmeey.

CohopmymnupoBannoe B ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATUSMUY,
pEeNeBaHTHBIX T€OMETPUH  Ha yriayonéaHom ypoBHe oOyuenus B 10-11 kimaccax, OTHOCHTCS KO
BCEM COJIEPKATEIbHBIM JIMHUSM Y4eOHOro Kypca, a (OPMUPOBAHME JIOTUYECKUX YMEHUM
pacnpezensercss He TOJIBKO M0 COJIepKaTelbHbIM JIMHUSAM, HO U 110 ToJjaM 00y4eHHUsI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJabTaTaM OCBOCHHUS
paboueil mporpamMmsl, pacrpeneaeHHbIM 10 rojjaM 00yUYeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl KO BCEM OCHOBHBIM, MNPUHIUMNHAIBHBIM BOlpocaM oOydaromuecss oOpalainch
HEO/JHOKPAaTHO, 4YTO MO3BOJIAET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUYECKUMHU MOHITUSIMHU U
HaBbIKaMU IOCJIE0BATEIBHO U NOCTYNATEIbHO, C COOTIOACHUEM MIPUHIIUIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYATh B OOILYIO CUCTEMY T'€OMETPUYECKUX MPEICTaBICHUNH OOydarouuxcs,
pacupsisi U yriryousist €€, o0pa3ysi IpOUYHbIE MHOKECTBEHHBIC CBSI3H.

Ilepexo0 k uzyuenuio ceomempuu Ha y2unyOIEHHOM YPOSHE NO36OTIAEM.

- co3aarh ycioBus ans quddepeHunannd 00y4eHHs, MOCTPOEHUS WHIUBUAYAIbHBIX
o0pa3oBaTe/IbHBIX NIporpaMMm, oOecrneuuTh YriayOn€HHOE U3y4yeHHE TIEeOMETPUH  Kak
cocTaBisirolIel yueOHoro npeamera «Maremarukay;
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- IOATOTOBUTH O6y‘~IaIOHII/IXC$I K IMPOAOJIKCHUIO U3YYCHHUA MATCMATHKU C y‘IéTOM BBI60pa
Oymymeir mpodeccun, obecrneunBas MPEEMCTBEHHOCTh MEXAY OOIMM U MPOo¢eCcCHOHATHHBIM
o0pazoBaHUEM.

Mecmo yueonozo kypca «I'eomempusy 6 yueonom naane

OO0wee uyuciao yacoB id U3ydeHUs ydeOHoro kypca «l'eomerpusi» Ha yriyOieHHOM
ypoBHe - 204 ygaca: B 10 knacce - 102 yaca (3 gaca B Henento), B 11 kmacce - 102 gaca (3 gaca B
HEJIEIIO).

2) COOEP) KAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE.

OcHoBHblI€ OHATUS cTepeoMeTpu. Touka, npsaMasi, I0CKOCTh, IPOCTPAHCTBO.

[TonsiTe 00 aKCMOMaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue NpsAMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJlIEIbHbIE U
cKpenuBaromuecs npsMelie. [Ipu3Haky ckpemuBaronmuxcs npsaMbix. llapamnensHoCcTs IpsMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: NApaJICIbHBIE NMPSMBIE B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NPSAMBIX, [APAJUIEIBHOCTh HPSAMOM M IUIOCKOCTH. [lapaymenpHOe W LEHTpaIbHOE
MPOEKTUpOBaHUE, n300paxkenue Guryp. OCHOBHBIE CBOMCTBA MapaIETLHOTO MPOCKTUPOBAHHMS.
N3o00paxkenue Guryp B napajjiesbHON MPOEKIMHU. YTIbl C COHAIPABIEHHBIMU CTOPOHAMH, YTOJI
MEXKIy IPSIMBIMH B IIpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEH: IMapajuleNbHbIE ITIOCKOCTH,
CBOMCTBa NapajuleabHbIX IIocKkocTell. [IpocTeiiine npocTpaHcTBeHHbIE (DUTYpPhI HA MJIOCKOCTH:
TeTpa’ap, Napajieienunes, IOCTPOCHUE CEUEHNMN.

[lepneHIUKYISIpHOCTh  MPSAMOM W IUIOCKOCTH: NEPIEHAUKYISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IMPsIMbIE MapaUICJIbHBIE W TMEPIECHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
MEPIEHIUKYISIPHOCTH NPSMOM U TUIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYISIPHON INIOCKOCTH.
OptoroHanbHOe MpoeKTUpoBaHUe. llepneHAuKyIsp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKU 0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM J0 IUIOCKOCTH, MpPOEKUMsl (Urypbl Ha IUIOCKOCTb.
[lepneHMKyYISIPHOCTD IIJIOCKOCTEN: NMPU3HAK NEPIICHANKYIIPHOCTH IBYX IIIOCKOCTEH. Teopema
0 TpEX MEPIECHAUKYIISIPaXx.

VYTIIBI B IPOCTPAHCTBE: YOI MEXKIY IPSIMOM U INIOCKOCTBIO, ABYTPAHHBIN yrOJ1, IMHEHHBIN
yroa JBYIpaHHOTO yrija. TpéxrpaHHbli M MHOrorpaHsHble yribl. CBOICTBa IJIOCKHUX YIJIOB
MHOTOTpaHHOro yrjia. CBOWCTBa IJIOCKUX U JIBYTPAaHHBIX YIJIOB TpEXrpaHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAaHHOTO yIJia.

MHoOrorpaHHHMKH.

Bunbl MHOrOrpaHHukoB, pa3BEpTKa MHOrorpaHHuka. l[Ipusma: n-yronpHas npusma,
npsiMasi U HaKJIOHHAs MpU3MbI, OOKOBas W MOJHAas NOBEPXHOCTh NpusMbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIM Napajienenunes M ero cpoiictBa. Kparwalimme MnyrM Ha NOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oinepa. [lpoctpanctBenHass teopema Iludaropa. Ilupammma: n-
yrojbHasi MupamMuia, NpaBuiibHast U yceu€HHas nupamuabl. CoiicTBa p€oep M OOKOBBIX rpaHei
MIPaBUJIBHON NHpaMujbl. [IpaBUIbHBIE MHOTOIPAaHHMKHW: IpaBWIbHAS INpHU3Ma W IPABWIBHAS
nMpamua, NpaBuibHasi TPEYrojbHas MUpaMuaa U NpaBuibHbIN TeTpadip, kyo. [Ipencrasnenue o
MIPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKA AP U UKOCADP.

Brruncnenue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaronanu, yrisl. [lnomans 60koBOM
MTOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBIL, IIJI0IAb OCHOBAaHUH, TeOpemMa 0 OOKOBO
MOBEPXHOCTU MpsAMOM mpu3Mbl. [lnomans O0OKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHIIBLHOM
IIAPaMU/IbI, TEOPEMA O IIOMAN YCEUYEHHON TUPaMUIbI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPABUIBHBIX MHOTOTPAHHHUKOB.
CuMMeTpuss B MNpPaBUILHOM MHOTOTPaHHUKE: CUMMETpUsl Mapajuielenurnena, CUMMETpUs
MIPAaBUJIBHBIX [IPU3M, CUMMETPHS IPABWIBHOW MUPAMU/IBI.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE.
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[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOU BEKTOP, JUTMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPAaBJICHHbIE M IPOTHUBOIIOJIOKHO HAIpPABJIECHHBIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. JIeHCTBUS € BEKTOpPAMM: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHUE BEKTOpa Ha yKciio. CBONCTBA ClI0KEHUS BEKTOPOB. CBONHCTBAa YMHOKEHHUS
BEKTOpa Ha yucio. [lonaTne komianapHsie BEKTOpHI. [Ipr3Hak KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapaymmenenunena. Teopema O pa3jlOKEHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpsimMoyronbHas cucreMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. CBs3b
MEXAYy KOOpJAWHAaTaMU BEKTOpa M KOOpJIMHATaAMHU TOYEK. YTOJI MEeXIy BekTopaMu. CKasipHOe
IIPOU3BEICHUE BEKTOPOB.

COAEP)KAHUE OBYYEHMUS B 11 KJIACCE

Tena ppamenust

[ToHsiTHS: UMIMHIPUYECKas IMOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, CQepruecKkas
MMOBEPXHOCTh, 00Opa3yronue nmopepxHoctei. Tena Bpamenus: TUIHHIP, KOHYC, YCEYEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnosoxkeHue cepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe.
N3o00paxkeHue Teln BpallleHus Ha TIocKocTH. Pa3BépTka uununapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTrOIHLHOTO
napajuienenumnena u ciaeactBus u3 He€. OObEM TpsSMON M HAKIOHHOW TPU3MBI, MIJIMHJPA,
nupamMuibl 1 Konyca. O6bEM 11apa U 11apoBOro CErMeHTa.

KomOuHamum Tten BpameHWss W MHOTOTpaHHHMKOB. [Ipu3ma, BOMcaHHas B IFITMHID,
omnucaHHas okoJsio IuHApa. [lepeceuenune cdepbl u mapa c¢ miockoctbio. Kacanue mapa u
cdepsl II0CKOCTHI0. [IoHATHE MHOTOTPaHHUKA, ONIMCAHHOTO OKOJIO c(ephbl, chephl, BIMCAHHOH B
MHOTOTPaHHUK U TEJIO BPAICHHUS.

[Tnomaas MOBEPXHOCTH IWIMHAPA, KOHYca, Iuionaab cdepbl u e€ vacrel. [logobue B
npoctpaHctBe. OTHouIeHHe O00BbEMOB, IUIOIIAENd IMOBEPXHOCTEM MOAOOHBIX  (uUryp.
[IpeoOpa3oBanue mnomodus, romoreTHs. PemeHue 3asay Ha IUIOCKOCTH C HCIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne cedeHWit MHOTOTPAHHMKOB M TEJ BpAlleHUS: CEYCHUS MHIMHIpA
(mapamienbHO W MEPHEHAMKYISIPHO OCH), CEYEHHMs KOHyca (IapajulebHOE OCHOBAHHUIO H
MPOXOJIALIee Yepe3 BEpIIMHY), CEUEHHUs LIapa, METOJbl MOCTPOEHUS! CEUEHUMN: METO] CIIEIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO]] IIEpEHOCA CEKYILEeN MII0CKOCTH.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bekrops! B mpocTpancTe. Onepaniun Hajl BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOTO yMHOXXeHHs. [IpsiMOoyronbHas cucTeMa KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Paznokenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpU
pelIeHIH TeOMETPUIECKUX 33 1ad.

J/IBUKeHNs B IPOCTPAHCTBe.

JBwxkenust npoctpanctBa. OrtoOpakeHus. [[Bmxenus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWKEHUN. Buapl NBWKEHMHI: NMAapauIeIbHBIA IIEPEHOC, LEHTpaJbHAasi CHUMMETpHS,
3epKajbHasi CHMMETpPHsI, IOBOPOT BOKpYT npsMoi. [IpeoOpazoBanus nonodus. [Ipsmas u chepa
Diinepa.

3) IPEAMETHBIE PE3YJIbTATBI YYUEBHOI'O KYPCA «'EOMETPUS»
10 KJTIACC
K rxonuyy 10 knacca odyuarowuiica nayuumcs:
- CBOOOJHO ONIEPHPOBATH OCHOBHBIMH MOHATHIMHU CTEPEOMETPHUH MPU PEIICHUH 33734 U
MPOBEJACHUY MAaTEMaTUUECKUX PACCYKICHUM;
- MPUMEHSITh aKCHOMBI CTEPEOMETPHH U CJICICTBUS U3 HUX IIPH PEIICHUH T€OMETPUUECKIX
3azay;
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- K1accu(UIUpOBaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MIPOCTPAHCTBE, IJIOCKOCTEN B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

- CBOOOJHO ONEepUpOBATH MOHATUSMHU, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX Y NMPSAMOM U MJIOCKOCTHIO;

- CBOOOJHO OINEpPUPOBATh MOHATHSAMH, CBS3aHHHIMU C MHOTOTPAaHHHKaMH; CBOOOJHO
pacrno3HaBaThb OCHOBHBIE BHJIbI MHOTIOIPDAaHHUKOB (IpU3Ma, MNHpPaMHAd, MPSIMOYIrOJIbHBII
napajuiesenunen, Kyo);

- Kiaccu(uuupoBaTh MHOIOTPaHHMKH, BbIOMpass OCHOBaHHUS IS KiaccU(UKALNY;
CBOOOHO ONEpPUPOBATH NOHITUSIMU, CBA3aHHBIMU C CEYEHHUEM MHOTOIPAHHUKOB IIJIOCKOCTBIO;

- BBIIOJIHATH MapajljieIbHOE, HEHTPAJILHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (DUTYp Ha
IJI0CKOCTbD, BBITIOJIHSTH U300paxeHus: GUryp Ha MmIOCKOCTH;

- CTPOUTbH CEUEHUS MHOIOIPAHHUKOB PA3IMUHBIMA METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

- BBIYMCIATH IUIOINAAM IOBEPXHOCTEH MHOIOTPAaHHUKOB (IpuU3Ma, MHUPaMUJA),
r€OMETPUUECKUX TeJl C MPUMEHEHUuEM popMy;

- CBOOOJHO ONEpUPOBATH MOHATUSMU: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh HU
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

- cBOOOJIHO ONEPHUPOBATh MOHATUSAMHU, COOTBETCTBYIOUIMMHU BEKTOpPaM M KOOpPAMHATaM B
IIPOCTPAHCTBE;

- BBIMIOJIHATH JEMCTBUS HAJl BEKTOPAMHU;

- pemarh 3aJayd Ha JIOKAa3aTEJIbCTBO MATEMaTHYECKMX OTHOLIEHHM M HaxOXKICHHE
reOMETPUYECKUX BEIMYMH, TPUMEHSISI U3BECTHBIE METOAbI IIPU PEIICHUH MaTeMaTHUECKUX 3aj1au
MOBBILIEHHOTO U BHICOKOT'O YPOBHS CII0KHOCTH;

- IPUMEHATh  MPOCTEUIINE IPOrPaMMHBIE CPEACTBA U JIEKTPOHHOKOMMYHUKALIMOHHBIE
CUCTEMBbI IIPU PEILICHUU CTEPEOMETPUUECKHX 3a/1ay;

- U3BJIEKaTh, IPEOOPA30BbIBATH U HHTEPIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTypax, MPEACTaBIECHHYIO Ha YepTexKaxX U PUCYHKaX;

- IPUMEHSATH MOJIyYE€HHbIE 3HAHUS Ha MIPAKTUKE: CPAaBHUBATH U aHAIM3UPOBAThH PeasIbHbIC
CUTYallH, IPUMEHSATh U3y4EHHbIE MOHATHS B MPOLIECCE MOUCKA PELICHUS

MaTeMaTH4eCcKu c(HOpMyYJIMPOBAaHHON IPOOJIEMBbI, MOJIEIHPOBATh PEAJIbHbIE CUTYallUU Ha
SI3bIKE T€OMETPUHU, UCCIIEIOBaTh MOCTPOEHHBIE MOJENU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX
MOHATHM M TeopeM, ammapaTa aireOpbl, pemarb MNpPaKTUYECKUEe 3a/add, CBS3aHHbBIE C
HAX0XJEHUEM I'€OMETPUUECKUX BEJINYUH;

- UIMETb INpejicTaBleHUsl 00 OCHOBHBIX dTanax pa3BUTUS €OMETPUH KaK COCTABHOW 4acTH
(GbyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

11 KITIACC

K konuy 11 knacca obyuarowuiica nayvyumcs:

- CBO60)IHO OIICpUPOBATH NOHATUAMH, CBA3AHHBIMU C HHJ’IHH}IpH‘-ICCKOfI, KOHUYECKOH H
chepruiecKoi TOBEPXHOCTIMH, OOBSICHATH CITOCOOBI TIOJTyUEHHUS;

- OIICpUPOBATH IMOHATHAMH, CBA3aHHBIMU C TCJIaMH BpalllCHUA: HUIMHAPOM, KOHYCOM,
cdepoil u mapom;

- pacrno3HaBaTh Teja BpalleHus (LWIMHIP, KOHYC, cepa U 1map) U OObICHITH CIIOCOOBI
IMOJIYYCHH TCJI BpalllCHUSA

- KiaccuuUupoBaTh B3aWMHOE pacrnojoXkeHue cdepbl U IJIOCKOCTU; BBIUUCIATH
BCJIIMYMHBI 3JICMCHTOB MHOTI'OTPaHHUMKOB M TCJI BpalllCHHA, 00BEMBI U riomanan HOBerHOCTeﬁ
MHOTI'OI'paHHUKOB U TCJI BpalllCHUSA, TCOMCTPHUICCKUX TCJI C IPUMCHCHUCM (1)OpMy.]'I,

- CBO6OI[HO OIICpUPOBATH MOHATHAMU, CBA3AHHBIMU C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUA U
MHOTOTPAaHHUKOB: MHOTOIPaHHUK, BIHMCAHHBIN B cepy U ONMHMCAHHBIN OKOJO cdepshl, chepa,
BIIMCAHHAsA B MHOTI'OI'PaHHUK WJIU TCJIO BPAIICHUA,

- BBIYUCIIATH COOTHOIIEHUSI MEXY IUIOMIAIIMHA TTOBEPXHOCTEH U 00BEMaMH MOI0O0HBIX
Tel,
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- u300paxaTb H3ydaeMble (QUIYpbl, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3
PUCYHKOB TMpOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUYEHMsS Tej
BpalllCHHUS;

- U3BJIEKATh, UHTEPIPETUPOBATH U NIPEOOPa30BbIBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYypax, MPEACTaBICHHYIO Ha YepTexaxX U PUCYHKAX;

- cBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

- BBIMIOJIHATH OTIEpallui HaJl BEKTOpaMH;

- 33/1aBaTh IJIOCKOCTh YpaBHEHUEM B JIEKApPTOBOW CUCTEME KOOPAUHAT;

- pewmaTb TEOMETPUYECKHE 3aJaud Ha BBIYUCIEHUE YIVIOB MEXKIY MPSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSHUN OT TOYKHU JO IJIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METO/Ia MPU PELICHUH;

- cBOOOHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C IBUJKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

- BBINOJIHATh W300paXEHHUsSI MHOTOTPAHHUKOM U TeJl BpallleHHUs IpU NapauiebHOM
IIEPEHOCE, NEHTPAIBHOW CUMMETPHUH, 3€pPKAIBHOW CUMMETPHUH, TP NOBOPOTE BOKPYT MPSIMOM,
npeoOpazoBaHus MO00US;

- CTPOUTH CEUEHUSI MHOTOI'PAaHHUKOB U TE€J BPALLEHUS: CEUeHUS LMIMHApa (apauieabHO
U TEepPIEHIUKYISIPHO OCH), CEUEHHUS] KOHyca (IapajuleIbHOE OCHOBAHMIO U IPOXOJIIee depes
BEpPIIMHY), CEUCHHUSI 11apa;

- HCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHUN: METOJ] CIEeA0B, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEeH MITOCKOCTH;

- JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

- TIpPUMEHATh TreoMeTpudeckue (akThl JIs pPELIEHUs CTEPEeOMETPUUECKUX 3ajad,
MIPEIOIAraloIMX HECKOJIbKO I1aroB PEUICHUs, €CIU YCIOBUS NIPUMEHEHHUS 33/aHbl B SIBHOU U
HesIBHOM (opme;

- pemath 3aJayd Ha JIOKa3aTEJIbCTBO MATEMaTHYECKMX OTHOLIEHHM M HaxOXKICHHE
r€OMETPUYECKUX BEJIINYUH;

- IPUMEHSTH MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

- IPUMEHSITh NOJyYCHHbIE 3HAHUS Ha IPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBATh
pealibHbIe CUTYyallH, IPUMEHATh U3yUeHHbIE MOHATHS, TEOPEMBI, CBOICTBA B MpOIIECCE MOUCKA
pelIeHHs MaTeMaTuyecku chopMyIUPOBAHHON NPOOJIEMbI, MOJEIUPOBATh PEAlIbHbIE CUTYallUH
Ha SI3bIKE T€OMETPHH, UCCIEI0BAaTh NOCTPOECHHBIE MOJEIU C UCIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATHM M TeopeM, ammapata airedpbl, pemiarb NpPaKTUYECKUEe 3a/add, CBS3aHHbBIE C
HAX0XJICHUEM I'€OMETPUUECKUX BEJINYUH;

- UIMETb INpejicTaBleHus: 00 OCHOBHBIX dTanax pa3BUTUS €OMETPUH KaK COCTABHOW YacTH
(dbyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

PABOYASA TIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOATHOCTb H
CTATUCTUKA»

1) HOSAACHUTEJIBHAS 3AIIUCKA

VYueOHblil Kypc «BeposSTHOCTP M CTaTUCTUKa» YIIIYOJIEHHOIO YPOBHS SIBISIETCS
MPOJIOJKEHUEM M Pa3BUTHEM OJIHOMMEHHOTO yueOHOTro Kypca yriayOlE€HHOIO ypOBHSI Ha YPOBHE
cpenHero ooOmero oOpa3oBaHus. Y4eOHBIM Kypc IMpenHasHaueH [uisi (OpPMHUPOBAHHS Yy
0o0yyarouMxcss CTaTUCTUYECKOW KYIbTYphl U TOHUMAHHUS pPOJIM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTU4YE€CKOr0 HMHCTPYMEHTA JUIsl U3Yy4YEeHUsI CIIy4alHbIX COOBITHM, BEJIMYMH U npoueccoB. [Ipu
U3y4eHHHM Kypca OOOramarTcsi MpeAcTaBlIeHUs OOYy4arolUXcs O MeToJaX MCCIeI0BaHUs
M3MEHUYMBOTO MHpa, pa3BUBAaeTCd INOHMMAHHWE 3HAYMMOCTH M OOUIHOCTM MaTeMaTUYECKUX
METO/IOB TIO3HaHMSI KaKk HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOTO
MHPOBO33PEHHUSI.

Cooeporcanue yuebrno20 Kypca HAIPaBICHO Ha 3aKPEIUICHUE 3HAHUH, MOIyYEHHBIX IPH
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M3y4YEHUHU Kypca Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsl, U HA Pa3BUTHE MPEICTABICHUN O
CIIyJailHBIX BEJIMYMHAX M B3aWMOCBSI3X MEXKIYy HUMH Ha BOXKHBIX ITPUMEpaX, CIOKETHI KOTOPHIX
MOYEPITHYTHI U3 OKPYXKAIOIIETO MUpa. B pesynpraTe y 00y4aromuxcsi T10HKHO ChOPMHUPOBATHCS
MpeACTaBICHUE O Haubojee yHOTPEOUTENbHBIX H OONIMX MaTeMAaTHYECKUX MOJETIX,
WCTIONb3YeMBIX JUIA  OINHUCAaHWUSA AHTPOIIOMETPHUYECKUX W JAeMorpaduueckux BETUYHH,
MOTPEITHOCTEN B pPa3IMYHBIE pOJa W3MEPEHHUAX, MJIUTEIBHOCTH O€30TKa3HOW pabOTHI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI M ITPOLIECCOB B 00IIECTBE. YUeOHBIN
Kypc sIBJISIETCSl 0a30i JJii OCBOCHHSI BEPOSTHOCTHO-CTATUCTUUECKHX METOJIOB, HEOOXOIUMBIX
CHEeIUaJucTaM HEe TOJbKO HWHXEHEPHBIX CHEIUATBHOCTEH, HO TaKXe COLHMAIBHBIX U
TICUXOJIOTUYECKUX, TOCKOJBbKY COBpPEMEHHBIE OOIECTBEHHBIC HAYKM B 3HAYUTEIBHOU Mepe
WCIIOJIB3YIOT amnmnapar aHajan3a 00JIbIINX JaHHBIX. [[eHTpaibHyI0 YacTh y4eOHOTO Kypca 3aHUMAaeT
o0CcyXxJeHre 3aKoHa OOJBIIMX YWCeT - (PYHIAMEHTAJIBHOTO 3aKOHA MPHUPOJbI, HMEIOIIETO
MaTeMaTHYeCKyI0 (GOpMaIU3aIHIO.

B cooTBeTcTBUU ¢ yKazaHHBIMH IEJISIMU B CTPYKType ydeOHOro Kypca «BeposTHOCTh n
CTaTUCTHKa» Ha YIIyOJIEHHOM YPOBHE BBIIEIECHBI OCHOBHblE COOepHCamenvHvle JTUHUL:
«Cnyuatinvle cobbimus u éeposmuocmu» u « Cnyuatinvle 6eIU4UHbl U 3aKOH OOILULIUX YUCEN».

[ToMHUMO OCHOBHBIX JIMHHI B Y4YEOHBIH KypC BKJIFOYEHBI JJIEMEHTHI TEOPHUHU T'padoB U
TEOPUU MHOXKECTB, HEOOXOIMMBIE IS MOJTHOIICHHOTO OCBOCHMS MaTepHalia JaHHOTO y4eOHOTO
Kypca ¥ CMEXHBIX MaTEeMAaTHUYECKUX YI€OHBIX KYPCOB.

Cooeporcanue nunuu «Cnyyatinvle coOblmus U 6epOSAMHOCMUY CIYXKUT OCHOBOM aJis
(dhopMupOBaHUS MPEACTABICHUMN O pacpeieICHUN BEPOATHOCTEN MEXK Ty 3HAUCHUSMH CITyJailHbIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COJEPKATEIBHOM JIMHUY 3aHUMAET U3yUYECHHE T€OMETPUUECKOTO
1 OWHOMHAIILHOTO pAaCHpeAeiCHNd W 3HAKOMCTBO C HMX HEMNPEPHIBHBIMU aHAJIOTAMH -
MOKa3aTeIbHBIM U HOPMAIBHBIM PACIpEICIICHUSIMHU.

TeMpbl, CBSI3aHHBIC C HEMPEPHIBHBIMHU CIYyYaHBIMU BEIMYMHAMH WM PACIpPEICICHUSMH,
AKIICHTHPYIOT BHUMAaHHE OOYyJalOIMXCS HAa ONMHWCAHUM W W3YYCHHH CIy4alHBIX SIBJICHHU C
MMOMOIIBI0 HENPEephIBHBIX (QYyHKIMKA. OCHOBHOE BHHMaHHE VYACTSETCA TOKA3aTeIIbHOMY U
HOPMaJIBHOMY PACTIPEICTICHUSIM.

B ydebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE H3YUCHHE CBSI3HM MEXKIY
CIIyJailHBIMU BEJIMYMHAMH M OTTUCAHUE 3TOM CBSI3U C TIOMOIIBI0 KO3 DUITEHTa KOPPEIISIINH U €TO
BBIOOPOYHOTO aHajiora. OTHU DJIEMEHTHl COJIEPKaHHUS Pa3BUBAIOT TeMy «/Juazpammol
pacceusarusy, A3y4€HHYIO HA YpOBHE OCHOBHOTO 00111eT0 00pa30BaHmsl, 1 BO MHOTOM OTIUPAIOTCS
Ha CBEJICHUSI U3 KYpPCOB aJIreOpbl U TEOMETPHH.

Emé oaun sneMeHT cofeprkaHusi, KOTOPBIA MpeiaraeTcs Ha 03HAKOMUTEITLHOM YPOBHE -
MOCJIEI0OBATEIILHOCTh CITy4YalHbIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIINX B €IUHHILY BPEMCHH.
O3HakoMJIEHHE C pachpelneiicHUEeM BEpOSITHOCTEH KOJMYECTBA TAaKUX COOBITUA HOCHT
Pa3BUBAIOIINKI XapakTep M SBISACTCA aKTyaJdbHBIM JUIsi OyAyHIuX aOUTYpPHEHTOB, MOCTYIMAOIIUX
Ha YydeOHBIE CHEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMA HAayKaMH, IICHUXOJIOTHEH |
yIpaBJICHUEM.

Mecmo yueonozo Kypca «Bepoamnocms u cmamucmuka» 6 yueonom niane

OO1ee yncino 4acoB A U3ydeHHs] yueOHOTo Kypca «BeposTHOCTh U CTaTUCTUKA» Ha
yriay0OneHHOM ypoBHe - 68 dacoB: B 10 kiacce - 34 yaca (1 gac B Henento), B 11 kiacce - 34 yaca
(1 gac B HenenO).

2) COAEP) KAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE
I'pad, cBsa3ubIl rpad, myTn B rpade: mukibl 1 nenu. CteneHp (BaJeHTHOCTH)
BepiIMHbL. ['padsl Ha mockoctu. JlepeBsps.
CrnyyaiiHble SKCIEPUMEHTHI (OTBITHI) U ciydailHble COOBITHS. DJIeMEHTapHbIe COOBITUS
(ucxonmwr). BeposiTHOCTH ciydyallHOTO COOBITHA. BIM30CTh YacTOTHI W BEPOSITHOCTH COOBITHIA.
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CrnyyaiiHble OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omneparuu Hajg COOBITUSAMU: TIEpeceUeHHnEe, 0O0bEeIUHEHNE, MTPOTUBOIIOJIOKHBIE COOBITHSI.
Huarpammer Ditnepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

YcnoBHas BEpOSTHOCTb. Y MHOKEHHE BEPOATHOCTEN. JlepeBO CllydallHOTO SKCIIEPUMEHTA.
®dopmyia nmomHo# BepostHOocTH. Popmyina baiieca. HezaBucumbie coObITHS.

bunapHblii ciyyaiiHbI ONBIT (MCHIBITAHUE), YCIIEX U Heynadya. He3aBucuMble UCTIBITAHUS.
Cepust He3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. [lepectanoBku u ¢akropuan. Yucuo
couetanuil. Tpeyroapuuk [lackans. ®opmyna 6unoma HerotoHa.

Cepust He3aBucHMBbIX uclbiTaHuid bepnymmu. CiydaliHblii BbIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. PacmpeneneHue BeposiTHOCTeH. Jlmarpamma pacrpenesieHus.
Onepauuy Haja ciydyallHBIMM BenuuMHaMu. bunapHas ciydaiiHas BenuuuHa. [lpumepst
pacrpeiesieHdid, B T.4. TeOMETPUIECKOE 1 OMHOMHUATILHOE.

COJAEPKAHUE OBYYEHUA B 11 KJIACCE.

CoBmecTHOE pacmpeneiieHue ABYX CIyYalHBIX BeNMYMH. HeszaBuUCuUMBIE clydaiiHbIE
BEJIMYMHBI.

Maremaruueckoe OXuJaHME Clay4alHOW BenuuuHbl (pacrpenenenus). [Ipumepsl
MIPUMEHEHMS] MaTEMaTHYeCKOT0 OXKUAaHU (CTpaxoBaHue, JoTepes). Marematuyeckoe okuaHue
OMHapHOU ciydyallHON BenMYMHBI. MaTemaTuyeckoe 0)KMJIAaHUE CYMMBbl CIIy4ailHbIX BEJIHMYMH.
Maremaruueckoe 0OXKuJaHUE TEOMETPHUUECKOr0 1 OMHOMHAJIBHOTO pacIpeieieHHH.

Jucnepcusi W CTaHAAPTHOE OTKIOHEHHE CIIy4ailHOWM BEIWYMHBI (pacrpeaciieHus ).
Jucnepcusi OMHApHOM CIydallHOW BEJIMYMHBI. MaTreMaTH4ecKoe OKHMJIaHWE IMPOM3BEICHUS H
JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. J(HCIepcus U CTaHIAPTHOE OTKIOHEHHE
OMHOMUANBHOIO pactpeneneHus. Jucrnepcuss U CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOIO
pacpeneneHus.

HepaBenctBo UYeObimeBa. Teopema YeOrbimeBa. Teopema bepnymnu. 3akoH OOIBIINX
yucen. BpibopouHblii Meron wuccienoBaHuil. BpiOopounble xapakTepuctuku. OlieHHBaHUE
BEPOSITHOCTH COOBITUS 10 BBIOOPOUHBIM JaHHBIM. [IpoBepka mpocTeiinx runores ¢ NOMOIIbIO
W3YYEHHBIX paclpeeIeHUN.

HenpepsiBHble citydaiinble BenuuuHbl. [IprMeppl. DYHKIUSA IUIOTHOCTH BEPOSITHOCTH
pacnpeneneHusi. PaBHOMepHOe pacnpeneseHHE U €ro CBoilcTBa. 3ajaud, HPUBOISAIINE K
MI0Ka3aTeJIbHOMY paclpe/ieiieHuIo. 3aJlaui, MNPUBOJIINE K HOPMAJIbHOMY pacHpelleeHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTU TIOKA3aTEJIbHOTO paclpelieieHus, (yHKIUS IUIOTHOCTU
BEPOSATHOCTH HOPMAJIBHOTO pacnpenencHuss. OyHKIUSA IIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHUCHUMBIX COOBITHH. 3anayu, MNPUBOJANINE K
pacupenenenuto [lyaccona.

KoBapuanus nByx cayvaiiusix BenuuuH. KosdduuueHnt nuHeHHON Koppensuuu.
CoBmecTHBIC HAOMIOACHUS ABYX BeMWYUH. Bb1O0OpOUHBIil K03 dunneHT koppemsiun. Pazmiane
MEXKy JUHEHHON CBS3bI0 M IPUYMHHO-CIEICTBEHHOM CBsA3bIO. JIMHEWHas perpeccus, MeTox
HaMMEHBUINX KBaJIPaTOB.

3) HNPEIMETHBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

10 KJTIACC
K rxonuyy 10 knacca odyuarowuiica nayuumcs:
- cBOOOJIHO OMEepUpOBATh NOHATUAMU: Tpad, MIIOCKUH rpad, cBA3HBIN Tpad, MyTh B rpade,
LeMb, [IUK]I, IEPEBO, CTETIEHb BEPILIUHBI, IEPEBO CIIyYallHOTO IKCIEPUMEHTA;
- CBOOOJHO ONEpPUPOBATh MOHATHUSIMHU: CIIydalHBIM SKCHEPUMEHT (OMbIT), CllydailHoe
coObITHE, 3JIEMEHTApHOE CiIy4yailHOe COObITHE (PJIEMEHTAapHBIH HCXOJ) CIy4allHOTO OIBITA,
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HAXOJUTh BEPOSTHOCTU COOBITUI B ONbBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;

- HAXOJUTh U (GOPMYIIUPOBATH COOBITHS: TMepeceueHre, 00beTMHEHNE JaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOXKHOE AAHHOMY, HCIOJB30BaTh JAMarpaMMbl Oijiepa, KOOPIUHATHYIO
NpsIMYI0 JJIs pelleHus 3ajad, I0Jb30BaThCsl (OPMYJION CIOXKEHUS BEpOSTHOCTEH Juid
BEPOSITHOCTEH JIBYX U TPEX CIydyallHBIX COOBITHIA;

- ONepUpOBaTh TMOHATHUSIMHU: YCIOBHAs BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBHCHMBbIE COOBITHS, IEPEBO CIYyYallHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITUH C
MOMOIIBIO TIPaBUJIa YMHOKEHUS, JIepeBa CIy4alHOrO OIbITa, UCIOJb30BaTh (GOPMYIy MOJHOM
BeposATHOCTH, dopmyny baiieca mpu pemiennn 3amad, OnpeaesisaTh HE3aBUCUMOCTh COOBITHH TIO
(dbopMysie U IO OpraHU3aluu CIIy4aliHOTO SKCIEPUMEHTA;

- NPUMEHATh HM3YYEHHbIE KOMOMHATOpHBIE (DOPMYNBI Al MEPEUHMCICHUS SJIEMEHTOB
MHO>KECTB, JJIEMEHTAapHBIX COOBITUH CIIy4allHOTO OIbITA, pEHIeHHs 3aJady 10 TEOpHUU
BEPOSITHOCTEM;

- cBOOOJTHO OTIEPUPOBAThH MOHATUSAMU: OMHAPHBIN CIydalHbIN ONBIT (MCHBITAHUE), YCIIEX
U Hey/Jaya, HEe3aBUCHMbIE HMCIIBITAHMsS, CepUsl MCIBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITHIL: B
CepUHU UCHBITAaHUI IO MEPBOIO YCIeXa, B CEpUU UCIBITAHUN bepHyIIn, B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

- CBOOOJHO omepupoBaTh MNOHATUSAMU: CilydailHas BeJIMYMHA, pacIpe/eieHHe
BEpOSITHOCTEH, AuarpaMma pacrpeaeieHusi, OuHapHas cilydailHas BeJlIMYMHa, T€OMETPUUYECKOE,
OMHOMHAIBPHOE pacIpeiesieHue.

11 KJTIACC

K konuy 11 knacca obyuarowuiica nayvyumcs:

- ONepUpOBaTh IMOHATUSMHU: COBMECTHOE paCHpelesIeHHE JIBYX CIIydalHBIX BEJIUYHH,
HCII0JIb30BaTh TaOJIUILy COBMECTHOTO PAacCIpeesICHUs ABYX CIy4yallHbIX BEJIUYUH U1 BbIJCIICHUS
pacnpeseneHus: KaKI0i BETUYUHbI, OIIPEICICHNUS HE3aBUCUMOCTH CITy4alHbIX BEIHUNH;

- CBOOOJTHO ONEpUPOBATh MOHATHEM MAaTEMAaTUYECKOTO 0XKHJIAHUS CIy4ailHOW BEIMYMHBI
(pactpenenenus), MPUMEHSATh CBOWCTBA MaTEMAaTUYECKOTO OKHMJAaHUS NpU pElIeHWH 3ajad,
BBIYMCIISATH MATEMaTUUECKOE 0XKH/IaHne OMHOMUAIBHOTIO U T€OMETPUYECKOTO PaCIpEeIICHUN;

- CBOOOJIHO OTIEpUPOBATH MOHATUSAMU: TUCHEPCUs, CTAHJAPTHOE OTKIOHEHHUE CIydailHOM
BEJIMYMHBI, NPUMEHSATh CBOWCTBA JUCHEPCUU CIy4ailHOM BEIMYMHBI (pacHpelesieHus) MpHu
pelIeHUH 3a/ay, BBIYUCISATH JAUCIEPCHI0 M CTAHJAPTHOE OTKJIOHEHHE TE€OMETPUYECKOro U
OMHOMUAIBHOIO pacrpeaeIeHul;

- BBIUHCIATH BBIOOPOYHBIE XAPAKTEPUCTUKH IO JAaHHON BBIOOpPKE U OLIEHUBATH
XapaKTEPUCTUKU T€HEpPAIbHONM COBOKYIMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOSTHOCTU COOBITUH M MPOBEPATh MPOCTEUIINE CTATUCTHUECKUE THIIOTE3BI,
M0JIb3YSICh U3YUYEHHBIMU PACIIPEICICHUSIMH.
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