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[osicHuTebHAS 3aNIMCKA

[IporpamMma mo mMareMaTuke Ha ypOBHE CpeqHEro ooOimiero oOpa3oBaHus pazpaboTaHa Ha
ocaoBe ®I'OC COO c¢ yu€ToM COBpPEMEHHBIX MHPOBBIX TPeOOBAaHUM, HPEABABISAEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO, W TPAOUIUN pPOCCUIICKOTO oOpa3oBaHuUs. Peanmusanus
IIpOrpaMMbl [0 MaTeMaTHKE OOECIeYMBAET OBJIAJEHUE KIIOYEBBIMM KOMIETCHLHUSAMU,
COCTaBJIIIOIIUMH OCHOBY JUISI CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHWs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yJarOIIUXCS.

B nporpamme mo maremaTHKe y4YTeHbl HJIeM U MOJIoKeHUs KoHuenuuu pas3BUTHA
MaremaTuueckoro oOpasoBanust B Poccuiickoit ®denepaunu. B cooTBeTcTBHM € Ha3BaHUEM
KOHLIEIII[MH, MaTeMaTH4ecKoe 0O0pa30BaHME JOJDKHO, B YACTHOCTH, IMPEAOCTABIATH KaXIOMY
oOyyJaromemMycsi BO3MOYKHOCTh JIOCTHKCHHS YPOBHSI MAaTeMaTWYECKUX 3HAHWU, HEOOXOIMMOTO
JUTSl JaJIbHEHWIIe yCrenrHoi u3Hu B oOmectBe. VIMEeHHO Ha pellleHrue 2TOW 3a/auu HallelieHa
MporpaMmMa o MareMaTuke 6a3oBOro ypoBHSI.

B »snoxy mudpoBoit TpaHcpopmanmuu Bcex cdep UenoBEYECKOH JesTeNbHOCTH
HEBO3MOXKHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM YE€JIOBEKOM 0Oe3 0a30BOM MaTeMaTH4ecKOu
MOATOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa CIY)KUT OTIOPHBIM MPEAMETOM I U3YUEHUS] CMEXHBIX
JUCLMIUIMH, a B JKU3HU TOCJIE LIKOJIBI peaibHON HEOOXOIUMOCTbIO CTAaHOBHUTCSI HENPEPBHIBHOE
obOpasoBanue, 9To TpeOyeT MOITHOIICHHONW 0a30BOil 00meo0pa3oBaTeIbHON MOATOTOBKUA, B TOM
qyclie M MaTreMaTH4ecko. OTo O0OYCIOBIEHO TEM, 4YTO B HAlld JHU pacTéT 4YHUCIO
CHEIHaIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTUKH: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJOTHYECKHX O00NacTAX, U Jla)ke B T'yMaHUTapHBIX chepax.
Takum o06pazoM, Kpyr oOyuaromuxcs, A KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM
MIpeIMETOM, CYIIECTBEHHO pacIIUpseTCsl.

[IpakTrueckas MOJIE3HOCTh MaTEMATUKH OOYCIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
(yHIaMeHTallbHbIE CTPYKTYpPHl HAIIET0 MHUpa: MPOCTPAHCTBEHHbIE (GOPMBI U KOJIUYECTBEHHbBIC
OTHOIIEHUSI OT TMPOCTEHIINX, YCBAaHMBAa€MbIX B HEMOCPEACTBEHHOM OIMbITE, A0 JIOCTATOYHO
CIIOXHBIX, HEOOXOAUMBIX JJISi PAa3BUTHUS HAYYHBIX U TEXHOJOTMYECKUX Hiei. be3 KOHKpEeTHbIX
MaTeMaTHYeCKUX 3HAHWUN 3aTPYyJAHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HCIIOJIb30BAHUS
COBPEMEHHON TEXHHWKH, BOCIPHUATHEC W HMHTEPIPETAIUs Pa3HOOOpPAa3HOW  COIMAIbHOM,
HKOHOMMUECKOM, moauTHueckoi nHpopmannu, ManodhdeKTuBHa MOBCEIHEBHAS MPAKTUYECKas
NesITeNbHOCTh. Kax7aoMy 4YenoBeKy B CBOEH JKU3HM MPUXOTUTCS BBIMNOJHATH JIOCTATOYHO
CIIOXHBIE PAacUY€Thl U COCTABJSATH HECIIOKHBIE AITOPUTMBI, HAXOJUTh HYXHbIE (DOPMYIBI U
MPUMEHSTH UX, BJIAJICTh MPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX U3MEPEHU U TOCTPOCHUH,
YUTaTh HMH(OPMALMIO, MPEICTaBICHHYI0 B BUIY TaOJuI], IuarpaMM U rpapuKoB, XUTh B
YCIIOBUSAX HEOMPENeIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep ClIy4alHbIX COOBITUH.

OpHoBpeMeHHO ¢ pacmupeHueM cdep NpUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOmiecTBe BCE 0oJiee BaXKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTHIIb MBIIUICHUS, TPOSBIISIOUIUICS
B ONPEEIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce u3ydyeHust MaTeMaTuKy B apceHall MPUEMOB
Y METOJIOB MBIIICHUS YEeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIFOYAIOTCS MHAYKIUS U JCTYKIIHS,
0000IIeHNe W KOHKpeTH3allus, aHalu3 M CHHTE3, KilaccuUKalus U CHCTeMaTH3alus,
abctparupoBanue u aHajorusi. OOBEKTHI MaTeMaTHYECKHX YMO3AaKIIOUEHUH, MpaBuiIa HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX ITOCTPOEHUHM, CIIOCOOCTBYIOT BBIPAaOOTKE
yMeHust (OpMyIHUpOBaTh, OOOCHOBBIBATh U JIOKA3bIBaTh CYXACHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOE MbIIIIeHne. MaTemMaTuke NpUHAMAISKUT Beaymas poidb B (OPMUPOBAHUU
QITOPUTMUYECKONM KOMIIOHEHTHI MBIIIJICHUS ¥ BOCIIUTAHUM YMEHUN JEMCTBOBATH MO 3a/laHHBIM
QIrOpPUTMaM, COBEPIIEHCTBOBATH M3BECTHBIE U KOHCTPYMpPOBAaTh HOBBIE. B mpouecce pemeHus
3aJja4 — OCHOBHOM y4eOHOM 1eTeNbHOCTH Ha ypoKax MaTeMaTHKH — pa3BUBAIOTCS TBOpUYECKast U
MIPHUKIIaIHAST CTOPOHBI MBITILICHUS.

OOyuenne MaTemaTuke Ja€T BO3MOXHOCTb pa3BHBaTh y OOYYaIOUIUXCS TOYHYIO,
paIoHaIbHYI0 U HHPOPMATUBHYIO peub, yMEHUE OTOMpPATh Hanbosee MOIXOSIINE SI3bIKOBBIE,



CUMBOJIMYECKUE, TpadUUecKHe CpEeICTBA JIsi BBIPAKEHUS CYXKJACHUW W HATIAJHOTO UX
MPEACTABJICHHUSL.

Heo0xomMMbIM KOMIIOHEHTOM OOIIEH KYJIBTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
oOmee 3HAKOMCTBO C METOJAMH TO3HAHUS JIEHCTBUTEIBHOCTH, MPEICTABICHUE O IMpeaMeTe U
METOJ/IC MATeMATHKH, €r0 OTIUYHs OT METOJOB E€CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX NMPUMEHEHHUS MAaTeMATHUKH JUISl PEIICHHS] HAYYHBIX U MPHKIATHBIX 3a1ad. Takum
o0Opa3om, MareMaTH4eckoe 00pa3oBaHNe BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHKE OOIMIEH KYIbTYPhI
YyeJIoBeKa.

N3yuenne MaremaTwkd CIOCOOCTBYET O3CTETMUECKOMY BOCIHMTAHHIO  YEJIOBEKA,
MOHMMAHHUIO  KPAacOThl W  M3SAMIECTBA MATEeMaTHYECKUX  PACCYKICHHUM, BOCIPHUSITHIO
TreOMETPHYECKUX POPM, YCBOCHHIO HJICH CUMMETPUH

[IpuoputetHpiMu nHeasiMu o0ydenust marematuke B 10-11 kaaccax Ha 0a3oBoM
YPOBHE SIBJISIKOTCS:

dbopMupoBaHHE  IIEHTPATBHBIX MATEMAaTUYECKUX TMOHATHH  (YKCIO, BEJIUYHHA,
reoMerpuueckas ¢urypa, TmepeMeHHas, BEpOSATHOCTb, (QYHKIMS), 0OecrnedrBaroIINX
MIPEEMCTBEHHOCTD U MIEPCIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00yJarOIUXC;

MOJIBE/ICHNE 00YJAIOMINXCSI HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHMIO B3aUMOCBS3H
MaTeMaTHKd W OKPYXKAIOIIEr0 MHUpa, MOHMMAaHWE MaTeMaTHKH KaK YacTH OOMIeH KyJIbTYpbI
YyeJIOBEUYESCTBA,

pa3BUTHE  MHTEJUIEKTYalbHBIX U  TBOPYECKMX  CIIOCOOHOCTEH  oOyuaromuxcs,
MMO3HABATEIHFHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUM, KPUTHYHOCTH MBIIIICHUSI, HHTEpeca
K U3y4YCHHUIO MAaTEMaTHKH;

dhopmupoBanue GyHKITHOHATHPHOM MaTEMAaTHYECKOW IPAMOTHOCTH: YMEHUS Paclio3HaBaTh
MAaTeMaTHYEeCKUE acCIeKThl B peaJbHBIX J>KMU3HEHHBIX CHUTYallUsIX W TPH HM3YyYECHUU JPYTUX
Y4€OHBIX TIPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (popMyaupoBaTh MX HA
SI3bIKE MaTeMaTHMKH W CO3/1aBaTh MaTEMaTHYECKHUE MO, TPUMEHITh OCBOCHHBIN
MaTeMaTHYECKHI ammapar IS perieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aja4,
WHTEPIPETUPOBATH U OIEHUBATH MOJTYYECHHBIC PE3YyIbTaThI.

OCHOBHBIMU JIMHHUSMU coaepkaHus mateMatuku B 10—11 kmaccax sBisitores: «Hucna u
BBIYUCIICHU), «Anredpa» («AnreOpandecKre BBIPAKCHUS», «YPABHEHHS M HEPABEHCTBAY),
«Hauana wmarematuyeckoro anaimusa», «l'eomerpus» («l'eomerpuueckue GUTYpHI H HX
CBOMCTBa», «/3MepeHne reoMeTpUUYECKUX BEIMYUHY»), «BEeposSTHOCTh U cTaTUCTUKA». JaHHBIE
JIMHUU Pa3BUBAIOTCS MapajlieIbHO, KaXIas B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO HE
HE3aBHCHUMO OJIHA OT JAPYIrOW, a B TECHOM KOHTaKTe M B3auMojecicTBUHU. Kpome 3TOoro, mx
00bEIMHSACT JIOTMYECKAs  COCTABJAIOMIAs, TPAIUIMOHHO TPHUCYIIAas MaTeMaThKe |
MIPOHU3BIBAIOIIASl BCE MAaTEMaTUUYECKHE KYPChl M cojepkarenbHble JUHUU. ChopMyTupoBaHHOE
B ®I'OC COO TpeboBaHuE «BJIaJICHUE METOJAMH JI0KA3aTeIbCTB, AJITOPUTMAMHU PEIICHHS 3a1ad4,
yMeHHue (GOpMYyIHUPOBATH OIpPEACICHHs, aKCHOMbI U TEOPEMBI, MPUMEHATh HUX, MPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XOJ€ PEIICHUs 33/1a4» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dbopMHpoBaHHE JOTHYECKHX YMEHUH pacmpeaenseTcs Mo BceM rojaM OO0y4eHHs Ha ypOBHE
cpenHero oOmiero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO MaremaTuka sBISeTCS 00sg3aTeNbHBIM MPEIMETOM Ha
JAaHHOM YpOBHe oOpasoBanusa. [Iporpammoil mo maTeMaTHKe MpeaycCMaTpUBAETCS H3yueHUE
yuebHOoro mpeamera «MareMaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AjireOpa W Hadyana
MaTeMaTH4ecKkoro anammuza», «l'eomerpusi», «BeposTHOCTh U cratucTukay. PopMupoBaHue
JIOTUYECKUX YMEHUHN OCYIIECTBISIETCA Ha MPOTHKEHUH BCeX JieT 0O0ydeHHUs] Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHus, a AMEMEHTHI JJOTUKH BKJIIOYAIOTCS B COJEPYKAHUE BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KypPCOB.

OO1ee 4nciIo0 9acoB, pEKOMEHIOBAHHBIX IS u3ydeHus: mareMatuku — 340 gacos: B 10
knacce — 170 gacos (5 yacoB B Henento), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIO).



I[InanupyeMsbie pe3y/bTaTbl OCBOEHHS MPOrPaMMbl MO0 MaTeMATHKe HA YPOBHE CpPeIHEro
001ero o6pa3oBaHus

N3yyeHne MaTeMaTHMKM Ha YPOBHE OCHOBHOrO oOOIIEro oOpa3oBaHMs HAMpPaBIEHO Ha
JOCTHXKEHHE 00yJaroIIMMUCS JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yAbTaTOB OCBOCHUS Y4€OHOIO IIPEMETA.

JIMYHOCTHBIE pe3yJdbTaThbl

B pesymbrare wu3ydeHHs MaTeMAaTHKH Ha YPOBHE CpEAHEro oOO0mero oOpa3oBaHUs Y
obOyyarorierocst OynyT choOpMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThI:

1) TrpaxmaHCKOro  BOCHUTaHUSA:  CHOPMHUPOBAHHOCTh  TPAXJAHCKOW  MO3UIIHUU
oOydJaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO WIE€HAa POCCHMCKOTO  OOIIEeCTBa,
MPEACTaBICHUE O MaTEeMaTHYECKUX OCHOBaxX (YHKIMOHMPOBAHUSI PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLEYp TpakAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C WX (YHKIUSIMU U
Ha3HAYCHUEM;

2) DNaTpPUOTHMYECKOrO BOCIUTAHUSA: CHOPMUPOBAHHOCTh POCCUHCKON TIpa’kJaHCKOU
UJICHTUIHOCTH, YBXXEHHUS K MPOIUIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMAaTHKH, IIEHHOCTHOE
OTHOIIIEHNE K JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHNE ITUX JIOCTHKEHUH B JPYTUX HAYKaX, TEXHOJOTHUAX, Chepax IKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA: OCO3HAHHE TYyXOBHBIX IIEHHOCTEH POCCHUHCKOTO
Hapoaa, c(hOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHYECKOTO TOBEACHUS, CBS3aHHOTO C
MPAaKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUN HAYKH W JESITENbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIAJa B MOCTPOEHHUE YCTONYMBOTO OYIyIEro;

4) 3CTETMYECKOr0 BOCHUTAHUS: 3CTETHUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasi ICTETUKY
MaTeMaTHYEeCKMX  3aKOHOMEPHOCTEH, OOBEKTOB,  3aJad,  PEIICHUH,  PaCCyKICHUH,
BOCIIPUMMYHMBOCTb K MATEMaTUYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) duznyeckoro BocnuTaHus: CHOPMUPOBAHHOCTh YMEHUS MPUMEHSITh MaTeMaTHUYECKHE
3HaHMS B MHTEpecax 3J0pPOBOro M 0e30macHOro odpasa >KM3HH, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3JI0pPOBBIO (30pOBO€ MHTaHUE, COATAHCUPOBAHHBIM pPEXUM 3aHITHA M OTIbIXa,
perynspHas (¢u3nueckas aKTUBHOCThH), (HU3UYECKOE COBEPUICHCTBOBAHME IIPH 3aHITHIX
CHOPTUBHO-03/I0POBUTENIBHOM JNEATENBHOCTBIO;

6) TpyIOBOTO BOCIHUTaHHUS: TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIO0HS,
MHTEPEC K pazMYHbIM cdepaM IpodhecCHOHATBHONW NesITebHOCTH, CBA3aHHBIM C MaTeMaTUKOMN
u e€¢ MNPUIOKEHUSIMH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymield npodeccun u
pean30BbIBATE  COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M  CIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU, TOTOBHOCTD
K AKTUBHOMY YYaCTHIO B PELIECHUHU MTPAKTUYECKUX 33]1a4 MaTEMaTUYECKON HAIlPaBJIECHHOCTH;

7) DKOJNOTUYECKOTO BOCHUTAHUS: C(HOPMHUPOBAHHOCTH SKOJOTHYECKOH KYIBTYpHI,
MNOHMMAaHHUE BJIUSHUS COLIMAIBHO-3KOHOMUYECKUX IPOLECCOB HA COCTOSHHE MPUPOJHOU U
COILIMANIFHOM CpeJibl, 0OCO3HAHKE TTI00ATBHOTO XapaKTepa IKOJIOTMUECKUX MPOoOIeM, OpUeHTAIUs
Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM JUIs pelieHus 3aad B 00JacTu OKpYKaroIenh Cpesbl,
MJIAHUPOBAHUE TIOCTYIKOB U OLIEHKH MX BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYKaroUIeH Cpeibl;

8)  IEHHOCTH  HAayyHOro  TMO3HaHUS:  CPOPMUPOBAHHOCTH  MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTHKH,
MOHMMAaHHEe MaTeMaTUYeCKON Hayku Kak c¢epbl 4YeIOBEUeCKON [esTeNbHOCTH, JTaroB &
pPa3BUTUS MU 3HAYMMOCTU JUISl PA3BUTHS LUBWIM3ALMH, OBJAJACHHE S3bIKOM MATEMaTHKUd U
MAaTeMaTHYeCKOM KyJbTypOWd Kak CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh WHIMBUAYAIbHO U B TPYIIIIE.



MeTaHpe[[MeTHbIe pe3yJdbTaThbl

B pesynbraTe OCBOCHHS MPOrpaMMbl 10 MaTEMaTHKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHusi y oOydvaromerocs Oyayr cGOpPMHUPOBAHBI METANPEIMETHBIC PE3YJIbTATHI,
XapaKTePU3YIOIIUECS.  OBJAJCHHEM  YHHBEPCAJIbHBIMH  IMO3HABATCIbHBIMH  JCHCTBUAMH,
YHHUBEPCATbHBIMH KOMMYHHUKATHBHBIMU JCUCTBUSIMH W YHUBEPCAIBHBIMH PETYJISTHBHBIMU
JIEACTBUSAMM.

IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE JeHCTBUS
ba3oBble joruveckue aeicTBUs:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MaTEMAaTHYECKUX OOBEKTOB,
MOHSTUH, OTHOIIEHUN MEXK1y TOHATHSIMU,
dbopMyIUpOBaTh  OMPENECICHHUS  TOHATHHM,  yCTaHABJIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(uKanyu, OCHOBaHUS JJIsi 0OOOIEHUSI U CPAaBHEHUS, KPUTEPUH TIPOBOJUMOTO aHaU3a,
BOCIIPUHUMATh,

(hopmMyIupoBaTh U MPEOOPA3OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE W OTPHUIIATEIBHBIE,
eIMHUYHBIC, YacCTHBIC M OOIINe, YCIOBHBIC; BBISBISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U M MPOTUBOpPEUHNs B (DaKkTaX, JAHHBIX, HAOTIOJECHUSX U YTBEPXKICHUSX, TIpEAIaraTh
KPUTEPHUH TSI BBISIBJICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

JIeaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JNEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTebCTBA MAaTEMaTHYECKUX YTBEPXKIEHUU (MpsSMbIE W OT
MPOTHBHOTO), BBICTPAWBAaTh APTYMEHTAIMIO, TPUBOJUTH TPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOIBI;

BBIOMpaTh CMOco0 pemeHus ydeOHOW 3amaum (CpaBHUBATh HECKOJIBKO BapHAHTOB
pereHus, BbIOMpaTh HamOoJiee MOAXOJAINIMH C YU4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarelbCcKHe NelCTBHA:

WCIIOJIB30BaTh ~ BONPOCHI  KaK  HMCCJIENOBATEIbCKHH  MHCTPYMEHT  IO3HAHUS,
(hopMyIUpOBaTh BOIPOCH], (PUKCUPYIOITHE MTPOTUBOPEUHE, MPOOIeMy, YCTaHABINBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSATEIHHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOoro OOBEKTa, SIBJICHUsS, IPOIECCa, BBIABICHHUIO 3aBUCHUMOCTEH
MeXIy 00OBEKTaMHU, SBICHUAMU, TIPOIIECCAMU;

CaMOCTOSITENIBHO (DOPMYIUPOBATh OOOOIICHHSI M BBIBOJBI [0 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBaHMs, OIIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIJBUTATh MPEATNOJI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Padora ¢ undpopmanueii:

BBISIBIIAATH AeQUIMTH HHGOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA BOMIPOC U IS

pelieHus 3a1a4uu;



BbIOMpaTh MHPOPMAIMIO M3 HMCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIpE/ICTaBICHMS;

CTPpYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATE €€ B  pa3Iu4yHbIX  (opmax,
WLTIOCTPUPOBATH I'PahuvecKu;

OIICHUBATh HAAEKHOCTH HMHGOPMAIMM 1O CaMOCTOSTEIBHO C(HOPMYTHPOBAHHBIM
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTuBHbIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUM C YCIOBUSIMU U LEISAMU
oOLIeHMs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHMSI B YCTHBIX M HMUCHBMEHHBIX
TEKCTax, JlaBaTh IOSACHEHUS IO XOAY pEeUIeHHs 3aJayd, KOMMEHTUPOBATh IOJYYEHHBIN
pe3yibTar;

B X0Jie 00CYX/IeHUS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIa€MOU TEMBbI, MPOOIEMBI,
pelaeMoil 3ajauu, BhICKa3blBaTh WJEH, HAlIEJICHHbIE HA MOWMCK PELICHMSI, COMOCTAaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOopMyTUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MIPE/ICTaBIATh PEe3yNbTaThl PEIIEeHUs 3aJaud, SKCIEPUMEHTA, HCCIIEeOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHUH.

PeryasiTuBHble yHUBepcalbHbIE YUeOHBbIE A€l CTBUA

CamoopraHusanus: COCTaBJIATh IUIAH, AITOPUTM pPELICHHs 3aJadd, BbIOMpaTh CHOCOO
peleHus ¢ y4éTOM MMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBAaTh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTpOJIb, AMOLMOHAIBHBIM MHTEUIEKT: BIAACTh HABBIKAMU IIO3HABATECIBHON
peduexkcur Kak OCO3HaHMs COBEpIIAEMBbIX JEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX
pe3yibTaToB, BJIAJETh CIOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTara
pELIeHAs MaTeMaTUYECKOM 3a7a4y; NMPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYThH IpU
pelIeHNH 3aJaud, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH; OLICHUBATH COOTBETCTBHE pe3ysibTaTa
LHeJW M YCIOBUAM, OOBIACHATH MNPHUYUHBI JIOCTHIKEHUS MM HEIOCTW)KEHUS Ppe3yJabTaToB
NeATeNbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas [IEATEIBHOCTh: NMOHUMAaTh M HCIOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U
UHAMBUIYAIIbHOM paboThl NpU pElIeHMH Y4eOHBIX 3ajad, MPUHUMATh 1eJIb COBMECTHOU
NeATeNbHOCTH, MJIAaHUPOBAaTh OPraHU3al[MI0 COBMECTHOM pPabOThI, paclpelensTh BUIbl padorT,
JIOTOBApUBATHCS, OOCYXKAATh MPOILECC M pe3ysibTaT paboThl, 00001aTh MHEHHS HECKOJIbKHX
JIo/Iel; y4acTBOBaTh B IPYMIIOBBIX Gopmax paboTsl (00CykaeHus, 0OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaH/bl, OLIEHMBAaTh KAauecTBO CBOEr0 BKJIaJa B OOMMH MNPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

IIpenmeTHbie pe3yJibTaThI



[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMBI IO MaTeMaTUKe Ha 0a30BOM YpOBHE Ha YpOBHE
cpeaHero oOmero o0pa3oBaHUS IMPEICTABICHBI MO rogaM OOy4YeHHs B paMKaxX OTAEIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOLIUX pa3JiesiaX MPOrpaMMBbl IO MaTeMaTHKE.



1. PaGoyass mnporpamma y4eOHOro Kypca «AJuredpa M Hayajia
MaTeMaTHYEeCKOr0 AHAJIU3a».

IosicHuTeIbHAS 3aNIHCKA

Paboyas mporpamma y4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AaHAIHM3a»
0azoBoro ypoBHs it oOydaromuxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHEro odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaIuIHMid pOocCUiicKoro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BHTHUS
JTUYHOCTH 00YyJarOIUXCsl.

Lenun u3yyenus Kypca

Kypc «AnreOpa m Hayajla MaTeMaTHYECKOrO aHalIM3a» sBIIAETCS OJAHUM M3 Hauboiiee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4eHHsS BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE M aOCTPAaKTHOE MBIIUIEHUE Y4YallluXcsd Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca yyaliiuecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyJIupyeT CBOM JIOCTHXKEHUSI B MaTeMaTU4ecKoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTUYECKOrO aHaIN3a 3aKJa/bIBAET OCHOBY Ul YCIIEHIHOTO
OBJIAZICHUS 3aKOHAaMM (U3UKU, XHUMUHM, OHOJOTMM, TOHMMAaHUS OCHOBHBIX TEHICHLUHN
HSKOHOMHKHU U OOIIECTBEHHOMN >KMU3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHON XHU3HU. B ToXe
BpeMsl OBJIaZIcHUE aOCTPAaKTHBIMU M JIOTUYECKM CTPOIMMM MaTEMaTHYECKUMHU KOHCTPYKLUSAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00OOIIEHHE M KOHKPETHU3aluio, a0CTparupoBaHUE M AHANOTUI0, (OpMHUpPYeT
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anreOpbl M Hayajl MaTeMaTH4ecKoro
aHajuM3a B CTaplleil MIKOJie ydyalluecs MOJy4aroT HOBBIM ONBIT pEelIeHUs NMPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOEHUS ~MAaTeMaTMYECKMX MOJEIEeH  pealbHbIX CUTyalMid U
UHTEpIpPETallMd TOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUpOJE, HayKe M B HCKYCCTBE, C BBLIAIOLIMMHUCA MaTEeMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENIbHBIM MOTEHLIMAIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYOLUN (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
Tak M dYepe3 creuupuKy YyuyeOHOW JeATeNbHOCTH, TpeOyromeld caMOCTOsTEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHONW KOHIIEHTpallUM BHUMAHUS M OTBETCTBEHHOCTH  3a
TIOJIy4YEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHalln3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOLIHe
cojJiepKaTelbHO-METOIMUecKue JHHUU: «YHucrna W BBIYMCICHUS», «DYHKIMH U TIpaduKm,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana MaremaTtudeckoro aHanusa», «MHOKECTBa U JIOTUKA».
Bce ocHOBHBIE coAepKaTEIbHO-METOJANUYECKUE JIMHUU M3Y4arOTCs HA MPOTSHKEHUHM JBYX JIET
oOy4yeHHs B cTapuleil HIKOJe, eCTECTBEHHO IOMOJHSISA JAPYr Jpyra M MOCTENEHHO HACBIIIAsCh



HOBBIMH TE€MaMH M paszaeinaMu. JlaHHBI Kypc SIBISETCS HWHTErPATUBHBIM, IOCKOJIBKY
oObenuHsieT B ce0e colep)KaHue HECKOJbKUX MaTeMaTH4eCKUX JUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKUM aHaIU3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIAZICBAIOT BCE Oojiee MMIMPOKMM MaTEMAaTHUECKUM amIaparoM, y HHX I[OCIEI0BaTEeIbHO
(dbopMuUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyallM, NPUMEHSTh 3HaHUS, IMOJIydEHHbIE B Kypce «AjureOpa M Hayala MaTeMaTUYECKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKOW 3agadu, a
3aTe€M MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «Yucma W BBIUMCIIEHHS» — 3aBepIlaeT
(bopMupOBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0 HAa4YaTto B
OCHOBHOM mikosie. B crapiieii mkosie oco0oe BHUMaHue ynensiercss (GOpMHPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0sl MCIOJIb30BAaHHE PA3IUYHBIX (POopM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JAeNaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOydamomuecs TMOIY4arOT HABBIKM MPUOIMKEHHBIX
BBIYUCJICHUH, BBIMIOJHEHUS JEWCTBUM C YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BRIPAXKCHHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHWHM BCEro OOydeHUs B
CTaplied NIKOJE, IOCKOJbKY B KaXKJIOM pasJiesie MpOrpaMMbl MPETyCMOTPEHO pEHIEHUE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBAIOT PA3IMYHBIMA METOIAMHU PELICHUS LIETbIX,
paIrMoHAIBHBIX, UPPAIMOHAIBHBIX, TTIOKA3aTEeIIbHBIX, JOTapUIMUUECKUX H TPUTOHOMETPHUUECKHIX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [losyueHHbIe yMEHUS UCIOJIB3YIOTCS MPH UCCIIEI0BaHNUN
(GyHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PENICHWH MPHUKIATHBIX 3aad M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHui QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHPOBAHWE YMEHUU BBIOJHATH pacd€Tsl Mo ¢dopMyliaMm, MNpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHMOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPDAKECHHUM, a TakKkKe
BBIPKEHUH, COJEpKalluX cTerneHu W Jorapudmbl. braromaps u3ydeHuro aiareGpanyeckoro
MaTepuasa MPOUCXOAUT JalbHeHlee pa3BUTHE ATOPUTMUUECKOTO U aOCTPAaKTHOTO MBIIUICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PACCyXKACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3aJa4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-mMeroanueckas JuHUS «DyHKIUU U TpaduKm» TECHO NepervieTaercs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3alaé€T IOCIEI0BaTENbHOCTh
U3y4YeHHUs MaTepuana. VI3ydeHwe CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpadUKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEealbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK U C pelleHHueM ypaBHEHHH u HepaBeHCTB. lIpu 3Tom Oomnblioe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BETHUYMHAMH, HCCIEIOBaTh TMOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuan »3TON coAep)KaTeIbHON JIMHUK HAleJIeH Ha pa3BUTHE YMEHHM U HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BEIUYMHAMH B  pa3iudHOi  (opmMme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHMIO M KOHKpEeTH3alluu,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusa «Hadana mMaTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYMHBIX 00yJarOmuUMCs, Y



KOTOPBIX MOSIBIISIETCS BO3MOKHOCTD UCCIIEAOBATh M CTPOUTH Ipaduku PyHKIMNA, ONPEaeTsaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, BBIYUCIIATH IUIOMATN GUryp U 0OBEMBI TEl, HAXOJUTh
CKOPOCTM U YCKOpPEHHs IpoleccoB. JlaHHas copaep)kareiabHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0KIEHUus
HAaWIY4llIero peleHUs] B MPHUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-IKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHAlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI pPacloO3HABATh
MIPOSIBJICHUSI 3aKOHOB MAaTE€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniuecs: y3HaIOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTeMaTUKU Kak HayKd, U HX
aBTOpAx.

CopepxarenbHo-MeToOANYECKash TUHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM TOCBSILIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. TE€OpEeTUKO-MHOKECTBEHHbBIE MTPEICTABICHHS IPOHU3BIBAIOT BEChH
KypC LIKOJIbHOW MaTeMaTHKU W MpearaloT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMINI
BCE pa3lenbl MaTeMaTHMKd M €€ TNPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MaTeMaTUKHM U HCIOJb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYallui, UCCIIeIOBAHUS 3TUX MOJENIel ¢ TIOMOIIbIO anmapaTa aareOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpPETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKIbIil M3 pa3[esioB MPOrpaMMBbl, MOCKOJbKY BECh MaTepuanl Kypca IIMPOKO
UCIOJIb3YeTCs Ul pelIeHUs MPUKIaaHbIX 3aaa4. [Ipu pemienun peaibHbIX MPAaKTUYECKUX 3a7a4
yuyaiigecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEpPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATH MPOOJIEMY.
JlesTenbHOCTh MO0 (POPMHPOBAHUIO HABBIKOB pELIECHUS MPUKIAAHBIX 3ajad OpraHu3yeTcs B
IpolLecce U3y4eHus BceX TeM Kypca «Anredpa v Havaja MaTeMaTHYecKoro aHaInu3ay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
B yueOHOM miaHe Ha U3ydeHHE Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOro aHan3a Ha 6a30BOM

ypOBHE OTBOAMTCS 2 yaca B Heaento B 10 kimacce u 3 vaca B Henento B 11 kimacce, Bcero 3a aBa
roja oOy4denus — 170 dacos.



Coaepixkanue yueOHOT0 Kypca
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckre apodbu. ApudMeTuuecKue Omepalud ¢  PANUOHAIBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUd. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIECH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCIEHUS, PAaBUIa OKPYIJICHMS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokazareneM. CranpapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIA.
Wcnonb3oBanue mnoaxonsdmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX YMCEN JUIsl  pEIICHUS
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMU
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKUX 3aJad W 3aja4d u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUM U rPapuKu

OyHKIWsA, criocoObl 3ananus Gynkuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

OO6nacTh omnpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM Mokazarenem. EE cpoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOPHS N-0H CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIIeH reoMeTpUYeCcKON MPOrpecCcHy.
@dopmyna CIOXKHBIX IMPOLEHTOB. Vcnosib30BaHuE MpOrpeccuu JUisl pelieHHUs] pealbHBbIX 3aaad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
pELIeHNH 3a1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Cremnenb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTnuHble U HaTypajibHbIE JOrapu(MBbI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JOTapru(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHUU. PemieHue npuKiIagHbIX 3aad C MOMOIIBK CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTEeMaTHYECKHX 3a/ady U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukmusa.  [lepuomumveckue  GyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PELICHUH 33124 U3 APYrUX y4eOHBIX MPEAMETOB U PEeaIbHOM HKU3HU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBonbie 3meMeHTapHBIX (QyHKIMH. DOpMysbl HaXOXKICHHS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs PYHKIIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON U HAXOXKICHUS HAWIYYLIErO PELICHUS B MPUKIAIHBIX
3ajjauax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpadUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (u3MUecKuil cMbICiI. BbluncieHue HMHTerpasia 1o
¢dbopmyne Hetorona—JleiiOHuma.



IInanupyemble pe3yJibTaThl
IIpeameTHble pe3yabTaThl
OcBoenne y4eOHOTO Kypca «AsreOpa ¥ Hadala MAaTEeMAaTUYECKOTO aHaHn3a» Ha YPOBHE
cpeaHero oomiero oopa3oBaHusl JODKHO 00eCHeunBaTh JOCTHKECHHUE CIEAYIOMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 KJIACC

Yucia v BLIYMCTIEHUS

OnepupoBarTh MOHATHSIMH: PAlMOHATBHOE M JCHCTBHTEIHLHOE YHCIIO, OOBIKHOBCHHAS W
JecSITHIHAs APOOb, IPOIECHTHL.

BeimosHATe  apudMeTHUecKue omnepanud ¢ PalUOHAIBHBIMH W JCHCTBHTEIHHBIMU
YHCITaMH.

BeImoyHATE  TIpHONMKEHHBIC BBIYMCICHUS, WCIOJB3Yys MpaBWIa OKPYIJICHHS, JeiaTh
MPUKUIKY U OIICHKY Pe3y/IbTaTa BRIYMCICHUH.

OmnepupoBaTh MOHATHSIMHA: CTENEHb C IENBIM TOKa3aTelieM; CTaHIapTHas (GopMa 3arucH
JEWCTBUTEIFHOTO YHCIIA, KOPEHb HATYPaJIbHOW CTENEHH; HMCIIOJIBb30BaTh MOIXOSIIYIO (OpMY
3aIMHUCH JEHCTBUTEIBHBIX YHACEN JUTSI PEIICHHS MPAKTUICCKHUX 33719 U MTPEJICTABICHHS TaHHBIX.

OnepupoBaTh TMOHATHSAMHU: CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO  YIJIa;
MCTIOJIH30BAaTh 3aITUCh TPOU3BOJIFHOTO YyIila uepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIINH.

YpaBHeHUsSI M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
MppalMoHaAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoimonuaTe  mpeoOpazoBaHHs ~— TPUTOHOMETPUYECKUMX — BBIPQKEHMH W peliarh
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

BoinonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUNH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPAMOHATBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHs] 1 HEPABEHCTBA JJISl PELICHHUS] MaTeMaTUYeCKUX 3a/lad U 3aj1a4 U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH BbIPAXKEHMUS,
YpaBHEHHUS, HEPaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIEIOBaTh IOCTPOEHHBIE MOJEIH C
HCI0JIb30BAHMEM ammapara anreOphl.

DyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIOCOOBI 3a1aHusl QYHKIIUU, 00IAaCTh OMpeaeIeHuUs
Y MHOKECTBO 3HaueHUH GyHKIMH, Tpaduk QyHKINH, B3aUMHO OOpaTHbIe (PYHKIUU.

OnepupoBaTh MOHATUSMHU: YETHOCTH M HEYETHOCTh (YHKIMHM, HyIu (QyHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKIUN A peLICHUS] ypaBHEHUI.

Crpouth U yuTaTh rpaduky JTUHEHHOW (QYHKIWHU, KBaAPATHUHON (YHKIHUU, CTENEHHOU
(GYHKIMH € [IeTbIM TTOKa3aTeNeM.

Hcnonb3oBath rpaduku GyHKIUN UIS MCCIEIOBAaHUS MPOLIECCOB M 3aBHUCHUMOCTEH Mpu
pEelIeHnH 3a/la4 U3 APYruX Y4eOHBIX MPEIMETOB W peallbHOM KWU3HU; BBIpaKaTh (opMynaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana MmaTeMaTH4ecKOro aHajn3a

OnepupoBaTh MOHATHSAMH: TOCIEIOBATEIBHOCTh, apU(PMETHUECKass U TeoMeTpudecKas
MIPOrPECCHH.



OmnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi IPOTPECCHS, CyMMa
0eCKOHEYHO yOBIBAIOLICH reOMETPUIECKOH MTPOTrpeccuu.

3ajaBath IOCIEIOBATEILHOCTH Pa3IMYHBIMK CIIOCOOaMHU.

Hcrnonb30BaTh CBOMCTBA TOCIEAOBATEIILHOCTEH M MPOTPECCUI Ul PELICHHS PEalbHBIX
3a/1a4 IIPHUKJIaJHOTO XapakTepa.

MHokecTBa U JIOTHKA

OHepI/IpOBaTI) MMOHATUAMMU: MHOXKECTBO, OIICPpAllMN HAaZl MHOKCCTBaAMMU.

Hcnonn3oBars TeOpeTHKO-MHO)KeCTBeHHBIfI arrmapat i onmvucaHuAa peajJlbHbIX IMPOLECCOB
U SIBJICHUH, IPH PEUICHUH 33134 U3 JPYTruX y4eOHBIX MPEJIMETOB.

OrnepupoBaTh MOHATHSAMU: OIIPEICIICHNE, TEOPEMA, CIIC/ICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSAMM: HATypajbHOE, L€J0€ YHUCJIO; HCIOJIb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEH ISl PELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECITUUHbIE U HATypalbHbIE JIOTapU(PMBL.

YpaBHeHUsSI M HEPABEHCTBA

[IpumensTh CBOMCTBa CTENMEHW MJis MpPeoOpa3oBaHUs BBIPAKEHUH; OIEPUPOBATH
MOHATHUAMM: TIOKA3aTeIbHOE YpaBHEHWE W HEPABEHCTBO; peniaTb OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BbimonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpXKALIUX JIOrapu(pMbl; ONEPUPOBATH
MNOHATUSAMM: JIOTApU(MHUUECKOE YPAaBHEHHWE M HEPABEHCTBO; peIlaTh OCHOBHBIE THIIBI
norapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts perieHus NpoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ PELICHUE; UCIOIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJI PELIECHUS IPAKTUYECKUX 3a]1a4.

Haxoauts pelieHns NpoCTeHInX CUCTEM U COBOKYITHOCTEW PALlMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

MojenupoBaTh peajibHble CHUTyallUM Ha S3bIKe anreOpbl, COCTABIATh BBIPAKECHHUS,
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJEIIHN C
HCIOJIb30BAHUEM allliapara ajareopsl.

DyHKUUH U TPaPUKU

OmnepupoBaTb MNOHATUSAMH: MepUoaMYEcKas (QYHKIUS, TPOMEXYTKM MOHOTOHHOCTH
(GyHKLIMHU, TOYKM 3KCTpeMyMa (YHKLUMH, HauOoJblllee M HauMEHblIee 3HaYeHHUs (PYyHKLUUU Ha
IIPOMEXXYTKE; UCIOJIB30BaTh UX IS UCCIeI0BaHUs (QYHKLMH, 3alaHHON rpauKoM.

OnepupoBaTb  MOHATUSAMHU:  IpadUKd  IOKa3aTelabHOH,  Jorapudpmuyeckoil  u
TPUTOHOMETPHUECKUX (PYHKIMI; n300parkaTh X Ha KOOPAWHATHOM IJIOCKOCTH U MCIOJB30BaTh
JUISl pELIEHUs YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHON TMJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHHH U
HCIIOJIb30BATh UX JJIs PELICHUSA CUCTEMBI JINHEUHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku (GYHKIUN A7 HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH W3
JPYruX y4eOHBIX TUCIUILIHH.

Hayana maTreMaTH4ecKoro aHajmu3a



OnepupoBaTh  NOHATHSAMM:  HENpephiBHAsS  (QYHKIUSA;  MPOU3BOAHAS  (PYHKIHUH,
MCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UIECKUI CMBICT IPOU3BOJHOM s peLICHHS 3a1a4.

HaxomuTh mpou3BOAHBIE 3JEMEHTApHBIX (YHKIMHA, BBIYUACIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh MNPOW3BOMHYIO ISl HWCCIENOBaHHWS (YHKIMM Ha MOHOTOHHOCTh U
OKCTPEMYMBI, TPUMEHSTH PE3YIBTATHI UCCIIEAOBAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcnonp30Barh IPOU3BOAHYIO I HAXOXKIACHUS HAWIIYYLIEro PELICHHs B NMPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBaTh NMOHATUSAMU: NepBooOpa3Has W MHTErpall; MOHUMAaTb I€OMETPUYECKUN U
(bu3nYeCKuil CMBICI UHTETpaa.

Haxonuts nmepBooOpa3Hble 3MeMEeHTapHbIX (YHKIUH; BBIYMCIATH UHTErpai o Gopmyie
Herorona—Jleii6aumna.

Pematps nmpuxnagHbie 3aa4d, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMHA MATEMAaTUYECKOTO aHAJIN3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KonuyecTBo yacoB 3
JIEKTPOHHbIE
HanmeHoBaHMe pa3esioB M TeM
n/ Mpaktuyec | (uupposbie)
MPOrpamMmbI Bcer | KonTpoabH
1 KHie paGorsl o0pa3oBaTeJIbHbIE
0 ble padoThI
pecypcbl
l\/iljzmeCT:a pauHOHaC.ZLHLIx u BuGmmorexa LIOK
HCTBUTEIBHBIX YUCEIL.
1 ia O — 14 1 https://m.edso0.ru/156
i P 8aba3
HEpaBeHCTBA
bu6mmoreka [IOK
O .C
2 yniuui u rpacuki. Crenert 6 https://m.edsoo.ru/156
C IIeJIBIM MOKa3aTeneM
8aba3
ApubmMeTnueckuii KOpeHb N— bubnuorexa [JOK
3 oif crernenu. MppanuoHaabHbie 18 1 https://m.edsoo.ru/156
ypaBHEHUS U HEPABEHCTBA 8aba3
dopmyiib bubnuorexa [IOK
4 tpuronomerpun.Tpuronomerp 29 1 https://m.edsoo.ru/156
WYECKUE YpaBHEHHS 8aba3
[TocnenoBarensHOCTH U bubmorexa LIOK
5 Hbor éicnn 5 https://m.edso0.ru/156
POrp 8aba3
[ToBTOpenue, o6oOIIEeHNE bubnmorexa HOK
6 p ’ H L 3 1 https://m.edso0.ru/156
cUCTeMaTH3aIlus 3HAaHUH
8aba3
OBIIEE KOJIMYECTBO YACOB 4 0
10 ITPOT'PAMME 68



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC
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2. Paboyas nporpamma y4ye0Horo Kypca: "I'eomerpus''.
IosicHuTeIbHAS 3aNIUCKA.
Pabouas mporpamma ydae6HOTrO Kypca «I'eomeTrpusi» 6a30BOT0O ypOBHS AJIsi 00YUYaAIOIIMXCS

10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDenepanbHOrO rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJzapTa cpenHero oduiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMNA POCCHICKOTO OOpa30BaHMSL
Peanmaunﬂ mporpaMmabI oOecrieunBaer OBJIaJICHUEC KIITOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101u1/1xca.

Hean u3ydyenust yaeGHOro Kypca

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUNH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHUs, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUIeHHE, (HOpPMUpYEMOe MPH H3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IIECTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBECHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsiX AeATENbHOCTH 4YeioBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOJIMMOE YCIIOBHUE €r0 COIMAIBLHOTO ObITHS, (opMa OTpaKeHHs OKPYXKAIOIIETO MHUPA,
yCIOBHE YCICIIHOTO TIO3HAHUST M  AKTUBHOTO  TNpeoOpa3oBaHMsl  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHA
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3HOBHIHOCTH
00pa3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOU
JEeSITeNFHOCTH 110 MHOTHM HAIPaBJICHUSM.

Ienb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyYEHUS
— oOmieoOpa3oBarebHOEe U OOIIEKYIBTYPHOE pPa3BUTHE OOyJaromMXcs depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUHA U
NEeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHHUSI 00pa30BaHUS 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIH30 BAHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHAa3HAu€Ha Ui OOyJaromIuXCs
CpeIHel IIKOJIbI, HE HCIHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTUYeCKue yMEHUs, CBS3aHHbBIC CO CIENU(UKON T€OMETPUH U HEOOXOTUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBFHON IEATEIILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e ¢dopMHUpOBaHHE YMEHMsI pPaclo3HaBaTh Ha 4YEPTEKaX, MOJCISIX U B PEATLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TeJIax BPAIIEHUS U KX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX UM  TBOPYECKHX CIIOCOOHOCTEH  0Oydaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CHUTYallUsIX W MPU W3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJl HUMH, YTO CIOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3alady Ha OIMEpPUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukny», «IIpsMbie U MIIOCKOCTH B MPOCTPaHCTBEY, «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEJIbHO, C COOJIOJCHUEM MpPUHIMIA TPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTEpeoMeTpuH. Touka, mpsimasi, INIOCKOCTb, TPOCTpaHCTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX.

B3aumHoe pacnosio’keHne MpsIMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieiabHble U
CKpeluBamomuecs npaMble. [lapamiensHOCTh NPSIMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
MapajuieJIbHbIE IPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTH
NpsAIMOM M IUIOCKOCTH. YTJIBI C COHANpPABJICHHBIMU CTOPOHAMM; YroJl MEXAYy HpPSIMbIMU B
npoctpanctBe.  [lapainenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MIIockocTel. [Ipocretimue mpocTpaHCTBEHHBIE (PUTYPHI HAa TNIOCKOCTH: TETPadIp,
KyO, mapaJijiesienumnena; MOCTPOCHUE CEYCHHI.

[lepneHUKYISIpHOCTh  HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbIE B
MIPOCTPAHCTBE, MpsIMbIE MapajuleibHble M TMEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTA HIPSAMOM M IUIOCKOCTH, TeopemMa O MNpsIMOM NEepHeHAUKYJIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXJy MPSMON U IUIOCKOCTBIO; ABYTPaHHBIN yroi,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukyisp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSIHUE OT NpPSIMOM J0 IUIOCKOCTH, NpOeKius (GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IIOCKOCTEe. Teopema
0 TPEX MEPIEeHIUKYISIPAX.

MHoOrorpaHHuK#u

[loHdaTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMS MPU3MBL; IPsIMasi U HaKJIIOHHAsI IPU3MbL; OOKOBAs U MOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIN Napajulesienunen U ero coicrea. [lupammpa: N-yrosbHas
nUpaMuia, TpPaHd W OCHOBAaHWE MHUPAMHUJBI, OOKOBas W TOJHAS MOBEPXHOCTh MHUPAMUJIBL;
NMpaBUJIbHAsE U YyCEU€HHas NupamMuja. OJNEMEHThl MNpu3Mbl W nOHUpamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: TOHITHE MPaBUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHAs MPU3Ma U NpaBUIIbHAs
MUpaMuia; MpaBUIbHas TPEYrojbHas MUpaMuaa U MpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’ap, HOAEKa’aAp M ukocadap. CedeHus Npu3Mbl U
MUPaAMU/IBI.



CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMEeHTbl CUMMETPUH B IUpaMuUax, Napajuienenurnenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans 60xoBoi
IIOBEPXHOCTH U IIOJIHOW IOBEPXHOCTH IPSMOM IPU3MBI, IUIOLIAJb OCHOBAHHUM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mpusMbl. Ilnomags OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH
MPaBUIBHON MHPaMH[BI, TEOpeMa O IJIOMAIH yced€HHOUM mupamuibl. [loHsTHe 00 00BEMe.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMu TOJOOHBIX TEII.

11 KJIACC

Tena ppamenust

Hunmuuapudeckass MOBEPXHOCTh, 00pa3yroniie IMWIMHAPUYIECKOW TIOBEPXHOCTH, OCh
WIMHAPUIECKOH oBepXHOCTH. LImmuHap: ocHOBaHMS 1 OOKOBAas MIOBEPXHOCTH, OOpasyromas u
0CB; TUTOTIAJIb OOKOBO 1 TIOJTHOH MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yromne KOHHYECKOW TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW TOBepxXxHOCTH. KOHyc: OCHOBaHHME W BepIIMHA, OOpasyromias W OCh; IUIONIAIh
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3yollie U BBICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa m mmap: meHTp, paamyc, TUAMETpP; IUIOIIAh IMOBEPXHOCTH cdepbl. BizanmHoe
pacrosio’keHre chepsl U IIIOCKOCTH; KacaTeabHas IIIOCKOCTh K cepe; momans chepsl.

N3o00paxkenue Ten BpalleHus Ha MI0CKocTU. Pa3BépTka nunuHApa U KOHyca.

KoMOunauu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJIO
cdepsl; cepa, BiMcaHHAs B MHOTOTPaHHUK, UITH TEJIO BPallleHHUS.

[Tonsatue 06 o6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapaiienenumnena u cieactsus u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
iapa u miomasas cepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXKAY IUIOMIAIIMU HOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

Ceuenusti uunuHApa (MapajyieibHO M MEPHEHIUKYISIPHO OCH), CEeUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILHHY), CEUeHHUs 1apa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctu U B ipocTpancTBe. Clio)kKeHHe U BEIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMclo. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyronpHas cuctema KoopAuHAT B mpocTpaHcTBe. Koopnunatel BekTopa. I[Ipocreiimine
3aJaud B KOOpJHMHATaxX. YTos Mexay BekTopamu. CKaliipHOE NpPOM3BEAECHUE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMU U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
peleHNH TeOMETPUIECKUX 3aj1ay.



IInanupyemsie pe3yiabTarthl: IIpeamMeTHbie pe3ybTaThl
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELIEHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHSTUAMM: MApaVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugumnupoBaTs B3anMHOE PacIoNIOKEHHE IPSIMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPaHHOTO yIila; TpajdycHasi Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBINYKIBI MHOTOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (MHpaMuja; Mpu3Ma, NpSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ui KjacCU(UKAIIU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; TPaBUJIbHbIE MHOTOTPAHHMKH; TMpsIMbIE U
HAKJIOHHBIE TPU3MBI, TapaljIesIeuIe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTh, CE4eHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

Crpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
QNropuTMaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUM MEXIY JABYMS TOYKaMH, OT TOYKH IO
MPSIMOM, OT TOYKH A0 MIOCKOCTH, MEXKIY CKPEIIMBAKOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxXOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
QIropuT™MaM, NPHUMEHSS H3BECTHBIE AHAIMTHYECKHE METOAbl IPU PEIIEHHH CTaHAApPTHBIX
MAaTeMaTHUYECKUX 33/1a4 HAa BBIUYMCICHUE YIVIOB MEXIY CKpPELIMBAIOUIMMHUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
npuUMeHeHHeM (OPMYI; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOMIAJASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MPEANOJIaralliX HECKOJbKO IIAroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOU
dopme.

[IpumeHATh MpOCTEHIINE NMPOTpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe mHpUMEpPBl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M KU3HH,
pacrno3HaBaTh NPOSIBJIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATh PEAIbHBIE CUTYyallud U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHHs MaTeMaTU4eCKU
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJETUPOBATh pPEATbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,



HCCICA0BAaTh IMOCTPOCHHBIC MOJACIN € HUCIOJB30BAHHUEM TI'COMCTPUUYCCKUX MOHATUN U TCOPEM,
arrapara anre6p51; pemaTh NPAKTUYCCKUC 3a4auu, CBA3aHHbBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.

11 KJIACC

OnepupoBatb TOHSTHSIMH: [VUTAHIPAYECKAsT IIOBEPXHOCTH, oOpazyromue
MWIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHWYECKask IOBEPXHOCTb, 00pa3yIoIne KOHNYECKOH
MOBEPXHOCTH, KOHYC; ChepruecKasi HOBEpXHOCTb.

PacriosznaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MMOJTYYSHHUS TEJl BPAILICHHSL.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OmnepupoBaTh MOHATHSMHU: IIAPOBOI CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CErMEHTA,
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Berancnate 00BEMBI M TUTONIAM TIOBEPXHOCTEH TEN BPAIEHUS, TEOMETPUICCKHX TEIll C
MIpUMEHEHUEM (POPMYIIL.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHWK, BIUCAHHBIA B cepy W OMHUCAHHBIH OKOJIO
cdepsr; chepa, BIHCAaHHAS B MHOTOTPAHHHK FITH TEJIO BPAIICHUS.

BBIYHCIATE COOTHOMICHHUSI MEXKIY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMHU TOJ0OHBIX
TeJL.

N300paxkaTs u3ydaemble (UTYpPHl OT PYKH H C TPUMEHCHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BpAICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYECKUX QUrypax, MpeACTaBICHHYIO Ha YEPTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeMCTBUA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIa/1a10T.

[IpumeHsTh npaBUiIO Napauieaenuneaa.

OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPJAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOPAMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YIOJl MEXKIY BEKTOpaMH,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEeOMETPHUYECKHUX 3ajad,
MIPEIOIAraloIMX HECKOJbKO IIaroB PELICHUs, €CIM YCJIOBHS MPUMEHEHHUs 3a/laHbl B SIBHOU
dopme.

Pematp mpocreiiime reoMmeTpuueckre 3aa4d Ha MPUMEHEHHE BEKTOPHO-KOOPAUMHATHOTO
MeToJa.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUECKUX OTHOIICHUNW W HaXOXIACHUE
TreOMETPHUYECKUX BEIHMYMH MO 00pa3liaM WIH alrOpuTMaM, MPUMEHSSI U3BECTHBIE METOJbI MpU
pElIeHNH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsATh MpocTeiINe MpOorpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.



IIpuBoguTe mpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IIPUPOJE U JKHU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONY4YECHHBIC 3HAHMSA HA IIPAKTUKE: AHAJIU3UPOBATH PEAIBHBIE CUTyalud M
IIPUMEHATh  WU3Y4YCHHBIE IIOHATHS B IIPOLECCE IIOMCKA  pEUIeHUs  MaTeMaTU4eCKU
cOpMyYIIMPOBaHHOW TPOOIEMBI, MOIEIHPOBATH pPEATbHBIE CHTYallMd Ha S3bIKE T€OMETPHH,
HCCIEA0BAaTh MOCTPOECHHBIE MOJEIN C MCIHOJIB30BAHMEM I€OMETPUYECKHUX IOHATHU U TEOPEM,
ammapara anredpsl; pemarh NpakTHIeCKUe 3a7aul, CBI3aHHBIC C HAXOXKACHUEM IeOMETPUIECKUAX
BEJINYUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
No | Hanmenopamie KoanuecTBo yacon Z()IIJLe;TEE::;ﬂe
n/ | PpasiesioB U TeM Bcer | Konrtpoubn | IIpakrnuec P
o0pa3oBartejibHbIE
n NPOrpaMmbl 0 ble padoThI KHe padoThl
pecypchl
Beexerie bubnuotexa [JOK
A 10 https://m.edsoo.ru/1c20
CTEPEOMETPHUIO 9637
[Ipsimble n
EHZE:O::;I;G bubnuoreka [IOK
pOCTp ' 12 1 https://m.edsoo.ru/1c20
[TapannensHOCTH 9637
MIPSIMBIX U —
IIJIOCKOCTEMN
[Tepnienaukynsipu bubnuorexa [JOK
OCTb IPSMBIX H 12 https://m.edsoo.ru/1c20
MIJIOCKOCTEH 9e37
Yriael Mexay bu6mmoreka [IOK
MPSIMBIMH U 10 1 https://m.edsoo.ru/1c20
TJIOCKOCTSIMHU 9e37
bubmuoreka [JOK
MHOrorpaHHHKH 11 1 https://m.edsoo.ru/1c20
9e37
OBLEMLL bubmuoreka [JOK
9 1 https://m.edsoo.ru/1c20
MHOTOTPaHHUKOB 9637
IT :
ce(r);:{(;i[elme bubnuoreka [JOK
’ 4 1 https://m.edsoo.ru/1c20
paccTosiHUS U 9637
yTIIBI -
OBILEE
KOJIMYECTBO 68 5 0
YACOB I1O0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[TPOTPAMME

11 KUIIACC
N HaumenoBan | KosmuecTBo yacoB DJIeKTPOHHBbIE
" | we pasmeson (undpoBbIe)
n/ Bcer | KoHTpoabH IIpakTHYeck
H TeM o0pa3oBaTejibHbIE
n 0 ble padoThI ue padoThl
NMPOrpaMmblI pecypcsl
bubmmoreka [{OK
Tena
1 BDALICHI 12 https://m.edsoo.ru/1c209
pat e37
bu6moreka [IOK
2 OOBEMEI TET 5 1 https://m.edso0.ru/1¢c209
e37
Bekrops! n bubnuoreka [JOK
3 KOOPJIUHATHI B 10 1 https://m.edsoo.ru/1c209
MIPOCTPAHCTBE e37
IT
o g:go;:;ze, bubmmoreka LJOK
4 B ’ 7 1 https://m.edsoo.ru/1c209
CUCTEMaTH3aI]
y e37
WS 3HAaHUH
OBUIEE
KOJIMYECTBO
YACOB I10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

3. PaGouas nporpamma y4e0HOro Kypca: '"BeposiTHOCTBh M cTaTHCTHKA''.
IlosicHuTeIbLHAS 3aMHCKA.
Pabouass mporpamMma ydeOHOTO Kypca «BeposTHOCTH M CTaTHCTHKa» 0a30BOTO YPOBHS s

obyuatormuxcss 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepaibHOTO TOCYHAAPCTBEHHOTO
00pa30oBaTeNLHOTO CTaHAApTa CpeNHEero oOmero ooOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K MaTeéMaTH4ecKoMy oOOpa3oBaHHUIO, M TpaauLui
poccuiickoro o6pasoBaHus. Peanmuzamusi mporpaMMbl 00€CIEUYHMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O 06p330BaHI/I$I,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO H TIO3HABATEIIBHOTO PAa3BUTHS JIMYHOCTU
00yJaronuxcs.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

VYueOHblil Kypc «BepossTHOCT M cTaTUCTHKa» 0a30BOro ypOBHS SIBJISETCS MPOJOJDKEHUEM U
pa3sBUTHEM OJHOMMEHHOrO y4eOHOro Kypca ©0a30BOro ypoBHS OCHOBHOH mikoisl. Kypc
npeaHa3zHayeH sl GOpPMHUPOBAHUSA y OOYUAIOIMMUXCS CTATUCTHYECKON KYIbTYyphl U TIOHUMAaHUS
poJIii TCOpHUU BCpOfITHOCTefI KaK MaTeMaTH4Y€CKOI0 HHCTPYMCHTA JI1 H3YUCHUA cnyqaﬁme
coObITH, BenMUMH U mpolneccoB. [Ipu wu3ydeHun Kypca oOoOramarwTcs MpeICTaBICHUS
ydamuxcs 0 METoAax MCCICA0BaHUA U3MCHYMUBOI0O MHUpa, Pa3sBUBACTCA IMMOHUMAaHHUEC 3HAYMMOCTHU
U OOLIHOCTM MAaTEeMaTHYECKUX METOJ0B MO3HAaHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HaIpaBJICHO HA 3aKpEIUICHWE 3HAHMM, MOJYYECHHBIX IIPU M3YYCHHH Kypca
OCHOBHOM IIKOJBI M HAa Pa3BUTHE IMPEACTABICHUNA O CIy4alHBIX BEJIMYMHAX U B3aMMOCBSI3SIX
MEXAY HUMH Ha BaKHBIX IPUMEPAX, CFO’KETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILEr0 MUPA.

B cooTBercTBMM ¢ yKa3aHHBIMH ILIEISIMH B CTPYKType yudeOHoro kypca «BeposdrHocTs u
CTaTUCTHKa» CpeJHEeW IIKOoJbl Ha 0a30BOM YpPOBHE BBIJICJIECHBI CIEAYIOIIUE OCHOBHbBIE
cojepxarenbHble JUHUU: «CiydaiiHble COOBITHSI U BEpOATHOCTH», «CiydaliHble BEIMYUHBI U
3aKOH OOJIBIIMX YUCEI.

BaxHyro yacTe Kypca 3aHUMaeT U3y4eHHuEe F€OMETPHUECKOro 1 OMHOMUAJIBHOTO paclpeieleHuit
U 3HAKOMCTBO C MX HENPEPHIBHBIMM aHAJlOraMd — IIOKa3aTelIbHBIM M HOPMaJbHBIM
pacnpeneIeHUsIMU.

Conepxanne muHuu «CiydaiiHple COOBITUSS M BEPOSATHOCTH» CIYKUT OCHOBOW IS
(dbopMupoBaHHUsA MpPEICTABICHUA O paclpeeleHud BEPOSITHOCTEH MEXIy 3HAYCHUSAMU
ClIyJaiHbIX BEJIMYMH, a TAKKE 3Ta JIMHUSA HeoOXoauMa Kak 0as3a [y U3y4eHHUs 3aKOHa OOJIbIINX
yucen — (pyHIAMEHTaJIbHOIO 3aKOHA, JIEHCTBYIOIIEIO B MPUPOJAE M OOIIECTBE M HMEIOILEro
MaTeMatudeckyro  gopmanmzanuio. CaM  3akoH  OONBIIMX  YHMCed Ipejiaraercs B
03HAKOMUTENBHOU (pOpME ¢ MUHUMAIIbHBIM UCIOJIb30BAHUEM MAaTEMAaTHUYECKOTO (popMaiu3ma.
TeMmbl, CBSA3aHHBIE C HENPEPBIBHBIMU CIIy4allHbIMM BEIIMYMHAMH, AKLUEHTUPYIOT BHUMAaHUE
IIKOJBbHUKOB HAa ONMCAHMM U H3YYCHUHU CIy4YaWHBIX SBICHUU C IOMOIIBIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIENSIETCs T0OKA3aTeIbHOMY U HOPMaJIbHOMY pacIipelelIeHUsIM,
IpU OSTOM TMpeanojaraeTcs O3HAaKOMHUTEIbHOE U3yYeHHe MaTepuasna 0e3 JI0Ka3aTesbCTB
MPUMEHSAEMBIX (DAaKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha uzyuyenne kypca «BeposTHOCTH M CTaTUCTHKa» Ha 0a30BOM ypoBHE OTBOAMTCSA | dyac B
HEJIENIO B TE€YCHUE KaXKI0T0 To1a 00ydeHus, Bcero 68 yueOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBienue JaHHBIX ¢ TOMOILBIO Tabuul U quarpamMm. CpeaHee apupmMeTHIecKoe, MeIMaHa,
HauOoJblllee W HauMEHbIIEE 3HAYEHUS, pa3Max, JIUCHEPCHUs U CTAaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HAOOPOB.

CnyvaiiHble 5SKCIEpUMEHTHI (ONIBITBI) M CllydyallHble COOBITHA. OJEMEHTApHBIE COOBITUS
(ucxonpl). BepodTHoCTh ciiydaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOSATHOCTH COOBITHH.
CnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omeparuu  Haj COOBITHUSMH: TIepeceueHne, OOBbEeIUHEHHE, MPOTHBOTIOIOXKHBIE COOBITHS.
Juarpammsl Ditntepa. @opmyna CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSTHOCTb. YMHOKEHHE BEpPOSTHOCTEW. JlepeBo CilydalHOTO SKCIIEpUMEHTA.
dopmyra moaHOM BepoaTHOCTH. HezaBucuMBbIe COOBITHS.

Kom6unartopHoe mnpaBmino ymHOxeHus. IlepectaHoBku u Qaxtopuan. Yucino coyeTaHHH.
Tpeyronbuauk [lackansa. @opmyna 6uHoma HeroToHa.

bunapHbIii ciiydaliHBIN ONBIT (MCIIBITAHKE), yerieX U Heyaada. HesaBucumbie ucnbitanus. Cepust
HE3aBUCUMBIX MCIIBITAHHI 10 NepBOro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHym.
Cnyuaiinas BenmuuuHa. Pacnipenenenue BepositHocTed. /{narpamma pacnpenenenus. [Ipumepst
pacnpezenieHui, B TOM YHciie, TeOMETPUIECKOe U ONHOMHAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIIy4aWHBIX BEJIMYMH: MATEMaTUYECKOE OXKUJAHWE, NUCIEPCHUS U
CTaHJIapTHOE OTKJIOHEHHE. [IpuMepbl MpUMEHEHUSI MAaTEMATHYECKOTO OKUIaHUs, B TOM YHCIIC B
3a/layaX H3 ITIOBCETHEBHOM JKM3HM. MaTeMaTH4YecKoe OKHUJaHue OWHApHOW CciydalHOU
BEJIMYMHBI. MaremMaTuyeckoe OXXHUJaHWE CYMMBI CIy4ailHbIX BeJIMYMH. MaremaTuueckoe
0’KHMJIaHUE U JTUCTIEPCHS TEOMETPUUECKOTO U OMHOMHAIBHOTO PaCIIpeACIICHUM.

3akoH OONBIIMX 4YHMCET W €ro pojb B Hayke, Mpupoje u odmiectBe. BrIOOpouHBId METON
HCCIIEJOBAaHUH.

[IpuMmeps! HenpepbIBHBIX Cay4alHbIX BeaudyuH. [[oHATHE O MIIOTHOCTU pacnpeneseHus. 3aaauu,
MIPUBOSIINE K HOPMAJIBHOMY pacrpeaeneHuto. [loHsaTie 0 HopMallbHOM paclpeesieHuH.



HJIaHI/IpyeMbIe pe3yJbTaThbl: Hpe}lMeTHbIe pe3yJbTaTbl
10 KJIACC

Yurath U CTPOUTH TAOIULBI U JUArpaMMBbl.

OmnepupoBaTh TOHATHSAMH: CpeIHEE apHUPMETHYecKoe, MenuaHa, HauOoJblliee, HauMEHBIIee
3HAYEHHUE, pa3Max MAacCHUBA YUCIIOBBIX JIaHHBIX.

OnepupoBaTb MOHATUSAMU: CIIydalHbI JKCHEpUMEHT (OIBIT) U ciydyailHOe COObITHE,
AJIEMEHTAapPHOE COOBITHE (DJEMEHTAPHBINA HMCXOJ) CIYy4allHOro OIbITa; HAXOJAUTH BEPOSITHOCTH B
OTBITaX C PABHOBO3MOKHBIMH CITy4allHBIMU COOBITUSIMM, HAXOAUTh U CPABHUBATh BEPOSITHOCTH
COOBITH B U3YYEHHBIX CIIYJalHbBIX SKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TepeceUeHUEe U OOBEIMHEHHE ITaHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; TOJIb30BAaThCA AMAarpaMMaMu Oujepa U
(bopMyI0# CII0’KEHUS BEPOSITHOCTEN MPU PEIICHNH 3a/1au.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTb, HE3aBUCHMbIE COOBITHSA; HaXOIUTh
BEPOSITHOCTH C MOMOUIBIO ITPABHUJIa YMHOKEHHUS, C TIOMOIIBIO JIEpEeBa CIYyYaliHOTO OMbITA.
[TpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELICHUH 3a/1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMbIE MCIBITAHUS, CEPUs UCTIBITAHUHN, yCIeX U
HeyJaya; HaXOJWUTh BEPOSITHOCTU COOBITMH B CEPUM HE3aBUCHUMBIX HCIBITAHUN 10 IEPBOTO
ycrexa; HaXOJUTh BEpPOSITHOCTH COOBITUH B cepuu UcnibITaHuil beprysm.

OneprpoBaTh NOHATUAMU: CllydaliHash BEIMYMHA, PACIPENEICHHE BEPOSTHOCTEH, Ouarpamma
pacrpeneseHusl.

11 KJIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAYCHHI CHy‘l&ﬁHOﬁ BCJIMYHMHBI 110 pacpeacICHUIO UJIN C IIOMOIIBIO
AuarpamMm.

OHepI/IpOBaTI) IOHATHUEM MATEMATHUYCCKOI'O OXXHUAAHUSA; IPUBOAUTD IIPUMEPEI, KaK IIPUMEHACTCA
MaTeMaTH4YCCKOEC OXHIAaHHC CHy‘I&fIHOﬁ BCJIIMYHMHBI HAaXOJWUTh MATCMAaTHYCCKOC OXHIAHUC IIO
JaHHOMY paclpeCaCICHUIO.

HNmeTh MpEaACTaBJICHUEC O 3aKOHE OOJIBIINX YHCEIL.

Nmets npeaACTaBJICHHUC O HOPpMAJIbHOM PACIIPCACICHUHN.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo 4acos DJIeKTPOHHBbIE
Ne | HammenoBanue (ndpoBbIE)
n/ | pasgeqoB W TeM | Bcer | Kontposbubl | [IpakTHdecku 06pazoBaTeNLHbIe
I | MpOorpaMmbl 0 e padoThbI e padoTbl pecypeI
Hpencrasnenue bubnuoreka [HOK
1 | AaumbIx g https://m.edsoo.ru/e0b7b0f
onucaTeNbHas 1
CTaTUCTUKA -
2 Cnyuqaiinble 3 1 bubnuoreka I[HOK
OTIBITHI u https://m.edsoo.ru/e0b7b0f



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

Clly4aiiHble 1
COOBITHS, OIBITHI C
PaBHOBO3MOKHBIM
U 3JICMCHTApPHBIMHA
HCXOlaMHU
Olgepam/m Han bubmmoreka LHOK
3 COORITHAMH, 3 https://m.edsoo.ru/e0b7b0f
ClOKeHHe 1
BEpPOSTHOCTEH =
YcnoBHas
BEPOSTHOCT,
JIEPEBO
CITy4aitHOTO bubnuoteka HOK
4 | ombita, ¢opmyna | 6 https://m.edsoo.ru/e0b7b0f
MOJIHOM 1
BEPOATHOCTH U
HE3aBHUCHUMOCTH
COOBITHI
SEMEHTEL bubmmoreka HOK
5 4 https://m.edsoo.ru/e0b7b0f
KOMOMHATOPUKHU 1
Cepun bubnuoteka [HOK
6 | mocnenoBarenbHbl | 3 1 https://m.edsoo.ru/e0b7b0f
X WUCTIBITAHUI 1
Crnyuaiinbie bubnuoteka LHOK
7 | BeNUYHHBI u| 6 https://m.edsoo.ru/e0b7b0f
pacrpeeneHus 1
O06o06meHne u bubnmoreka I[HOK
8 CHCTEMATU3ALIHS 5 2 https://m.edsoo.ru/e0b7b0f
3HAHUU 1
OBUIEE
KOJIMYECTBO
YACOB 110 34 2 2
I[TPOIT'PAMME
11 KIIACC
KosmnuecTBo 4acos DJIeKTPOHHBbIE
Ne | HaumeHnoBanme (wndposbIe)
n/ | pa3aenoB u TeM | Beer | Konrposabubl | [IpakTuyecku oltlip a3I:)BaTeJIbHLIe
I | IpOorpamMmbl 0 e padoThI e paboThI pecypesI
MaremaTudecko Bu6amorexa 1IOK
1 © JOHHIIAHIE |y https://m.edsoo.ru/5fbc5dc
clydaifHO# 1
BEITUYHHBI =
2 Hucnepcus u, 1 bubnuoreka HOK
CTaHJapTHOE https://m.edsoo.ru/5fbc5dc



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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OTKJIOHEHHE 1
CIy4alHOU
BCIIMUYNHBI
3aKoH OOJIBIINX bubnmorexa oK
3 3 https://m.edsoo.ru/5fbc5dc
qucen 1
Henpeup PIBHBIC bubmmoteka LHOK
4 CIIYHaMHbIC 2 https://m.edsoo.ru/5fbc5dc
BCIIMYNHBI 1
(pactipenenenusi) =
HopmarbHoe bubmmoreka LHOK
5 2 https://m.edsoo.ru/5fbc5dc
pactpeneneHus 1
ggfg&%ﬁ;ﬁe’ " bubmmoreka HOK
6 19 https://m.edsoo.ru/5fbc5dc
CI/ICTel\faTI/I?,aIII/ISI 1
3HAHUU =
OBILEE
KOJIMYECTBO 34
YACOB 110
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