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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no MaremMaTUKE Ha YpOBHE CpeAaHero oo6mero oOpa3oBaHuUs
pa3paborana Ha ocHoBe PI'OC COO c yué€ToM COBpPEMEHHBIX MHPOBBIX TpPeOOBaHUH,
NPEeABABIAEMBbIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, M TPAAUIMI POCCUICKOTO
oOpa3zoBanusa. Peanmuzanuss mporpaMmbl [0 MaTeMaTHKE OOeCeuMBaeT OBJAJCHUE
KIIFOUEBBIMU ~ KOMIIETCHLMSIMH, COCTABJISIIOIIMMHM ~ OCHOBY  JUISI  CaMOpa3BUTHSA
U HENPEepBIBHOIO 00pa3oBaHUsA, IEJIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOTO H
MO3HABATEJILHOTO PAa3BUTHUS IUYHOCTHA 00YYaIOIIUXCS.

B nporpamMe nmo mMareMaTuke YYTEHBI UAEU U MOJoxeHUs KoHuenunu pasBUTHS
marematuiyeckoro oopazoBanus B Poccuiickoii @epepanuu. B cooTBeTCTBUM € Ha3BaHUEM
KOHIENIUK, MaTeMaTHu4eckoe oO0pa3oBaHUE JIOJKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KaXX70My 00y4aronieMycsi BO3MOXHOCTb JOCTHKEHUS YPOBHSI MaTEMAaTUUECKUX 3HAHUM,
HEOOXOIMMOTO ISl TajbHEHIIel ycremHoi xu3Hu B oduiecte. IMeHHO Ha pelieHue
ATOM 3aJla4yM HalleJieHa IporpaMmMa o MareMaTruke 0a30BOr0 ypOBHS.

B »snoxy uudposoit tpanchopmaiuu Bcex chep 4UeTOBEUECKOH NeATeTbHOCTH
HEBO3MOXXHO CTaThb OOpa3oBaHHBIM COBPEMEHHBIM 4eJIOBeKOM 0e3  0a3oBoi
MaTE€MAaTHYECKON MOATOTOBKH. YK€ B IKOJIE MATEMATHKA CIIY’KUT OMTOPHBIM IPEIMETOM
U1l U3Y4YEHUsT CMEXHBIX JUCUUIUIMH, a B JKW3HM TIOCIE€ IIKOJbl PEATbHOU
HEOO0XOAMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3oBaHME, YTO TPeOYeT MOTHOLEHHOM
0a30Boi 0011€00pa30BaTEIbHON MOArOTOBKM, B TOM YHUCJIE M MaTeMaTUYeCKO. DTo
OOyCJIOBJIGHO TE€M, YTO B HAllld [JHU PACTET YUCIO CHELUUAIBHOCTEH, CBSI3aHHBIX
C HENOCPEICTBEHHBIM IIPUMEHEHUEM MaTEMaTUKU: U B cepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTHYECKUX 00JIaCTAX, U JaXke B TYMaHUTapHbIX cpepax. TakuM oOpa3oM, Kpyr
oOyyaroumxcs, Uil KOTOPbIX MaTeMaTHKa CTAaHOBHUTCS 3HAUYUMBIM IPEIMETOM,
CYILLECTBEHHO PaCIIUPSIETC.

[IpakTyeckas MOJE3HOCTh MaTEMaTUKH OOYCIIOBIEHA TEM, YTO €€ MpeaMETOM
ABJIAIOTCS (QyHIaMEHTAIbHBIE CTPYKTYPhI HAIlIET0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMBIX B HENOCPEACTBEHHOM
OTBITE, O JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJIi PAa3BUTUA HAYYHBIX U
TEXHOJOTHYECKUX UJCH. be3 KOHKPETHhIX MAaTeMaTHYE€CKUX 3HAHUW 3aTPYIHECHO
[NIOHMMAHHUE IIPUHIIMIIOB YCTPOMCTBA M MCIIOJIB30BAaHHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HMHTEPHpPETAIUs Pa3HOOOpa3HOH  CONMAIBHOM, HKOHOMHUYECKOM,
MOJIUTUYECKONH — mHpopManwu, ManodpdeKTuBHA TMOBCEIHEBHAS  MpPaKTHYECKas
NeATeNbHOCTh. Kax1oMy 4esioBeKy B CBOEH KU3HHU MPUXOIUTCS BBIINOJHITH IOCTATOYHO
CJIOHBIC PACUYETHI U COCTABIIATHh HECIIOKHBIC alITOPUTMBI, HAXOIUTHh HY>KHBIE ()OPMYJIBI
U NPUMEHATHh WX, BJIAJIETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUECKUX U3MEPEHUN U
MOCTPOCHUH, YUTaTh HWHPOPMAIHIO, MPEACTABICHHYIO B BHIY TaONuUIl, auarpamm
u rpaduKoB, >XUTh B YCIOBUSX HEONPEACIEHHOCTH M TOHUMATh BEPOSTHOCTHBIM
XapaKTep CIy4yalHbIX COOBITUM.

OnHOBpPEMEHHO ¢ pacliupeHreM cep mNpuMEeHEeHHUs] MAaTEeMATUKU B COBPEMEHHOM
oOmiectBe BCE€ Oosiee Ba)XHBIM CTAHOBHUTCSI MATEMATHUYECKUW CTHIJIb MBIIIJICHUS,
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MPOSIBIISAIOIIMICSA B OINpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce u3ydeHHs
MaTeMaTUKA B apCeHaJl NPUEMOB M METOJOB MBILUJIECHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIMS U AeAyKLHs, 0000IIEeHNe 1 KOHKPETU3allksl, aHAIU3 U
CUHTE3, KJacCU(pUKALMsI U cCUCTEeMaTu3alus, adcTparupoBanue v aHajorus. OObEeKThI
MaTeMaTH4YECKUX YMO3AKIIOYEHUM, MpaBuia WX KOHCTPYMPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKHUX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUs
dopMynurpoBaTh, 0OOCHOBBIBaTh M JIOKa3bIBATh CYXIECHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTeMaThke NMPUHAJICKUT BeAyllas pojib B (OPMUPOBAHUU
ANTOPUTMUYECKON KOMITOHEHTHI MBIIUIEHUS W BOCIHTAHWM YMEHHMH JI€MCTBOBATH
10 33JJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh U3BECTHHIE U KOHCTPYHMPOBATh HOBBIE.
B mpouecce pemenuss 3amad — OCHOBHOM Y4yeOHOW JEATETbHOCTH Ha  ypoOKax
MAaTE€MAaTUKN — Pa3BUBAIOTCS TBOPYECKAS U IPUKJIIAHAS CTOPOHBI MBIILICHHUS.

OOyuyeHue matemMaTHKe AAET BO3ZMOXHOCTH Pa3BUBATh y OOYYAIOMIMXCS TOYHYIO,
palMOHANIBHYI0O U MH(QOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee MOIXOISIINE
A3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKkue CpeacTBa MJisi BBIPAKEHUS CYXKICHUN U
HaIJISITHOTO UX MPEACTABICHHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCS 00111ee 3HAKOMCTBO C METOJJaMU MTO3HAHUS ICUCTBUTEILHOCTH, IIPE/ICTABIICHUE
O IpeIMETe U METOJE MaTeMaTHKH, €r0 OTIMYUSA OT METOJIOB ECTECTBEHHBIX U
IYMaHUTapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS MaTeMaTUKH [JIs pEeLICHUs
Hay4HBIX U IPUKIAIHBIX 3a7a4. Takum o6pa3oM, MaTeMaTHUYecKoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B (opMUpPOBaHUE OOLIEH KYIbTYphI YEIOBEKA.

W3ydyeHne MaTeMaTHKU CIOCOOCTBYET ASCTETMYECKOMY BOCIHTAHHUIO YeJIOBEKa,
NOHMMAaHUIO KpacoTbl M M3SALIECTBA MAaTEMaTUYECKHX PACCYXKACHHUM, BOCIPUATHIO
reoMeTpuyecKux (opM, YCBOCHHUIO UJIEU CUMMETPUH.

[TpuoputeTHhIMU 1ENIAMU OOydeHHs MaTematuke B 10—11 kmaccax Ha 6a3oBoM
YpPOBHE SIBIISFOTCSI:

dbopMUpOBaHUE IIEHTPATBHBIX MAaTEeMAaTHYECKUX TMOHSATUH (YMCIO0, BEIWYMHA,
reoMeTpudeckas (Qurypa, NepeMeHHas, BEpPOATHOCTh, (DYHKIHS), 0O0eCIeYMBaAIOIIUX
MIPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHMs 00yUYaOIIUXCS;

MOJBEICHHE OOyYaromMXcs Ha JOCTYIIHOM /I HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKU U OKPY>KalOLEro MUpa, MIOHUMAaHUE MAaTEMAaTHUKU KaK 4acTH
oO011el KyJIbTYphI YEIOBEUECTBRA;

pPa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH O0O0ydYaromuxcs,
MMO3HABATEIbHOM aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUIN, KPUTUYHOCTU MBIILICHHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTUKU;

dbopmupoBanue (YHKIHOHATBFHOW MaTEMAaTHYECKOM TPAMOTHOCTH: YMCHHS
pacro3HaBaTh MaTEMAaTHUYECKHUE aCMEeKThl B PEANbHBIX JKU3HEHHBIX CHUTYalHsAX
U TpU H3YYCHUH JPYrUX Y4eOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (GOpMYyJIUpOBaTh HX HA S3bIKE MaTEMaTUKH M CO3/1aBaTh
MaTeMaTU4eCKUe MOJENH, MPUMEHSATh OCBOCHHBIM  MaTeMaTH4YeCKUi  ammapar
JUISl pelIeHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad, MHTEPIPETHUPOBATh U OLICHUBATH
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MOJIyYEHHbBIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHUSAMH conepxkaHuss matemaTuku B 10-11 knaccax siBasitoTcs:
«Yucna v BeIUKCIEHUN», «Anredpa» («Anredpandyeckue BbIPAKEHUA», «YPaBHEHUS U
HepaBeHCTBa»), «Hauana marematnueckoro ananuza», «I'eometpus» («I'eomerpuueckue
Gurypsl U ux cBoicTBay, «M3MepeHre reoMeTpUYECKUX BEIUYUH»), «BeposaTHOCTh U
CTaTUCTHKay». JlaHHBbIE JMHUU PA3BUBAIOTCS MapajlieJbHO, Kaxaash B COOTBETCTBUU
¢ cOOCTBEHHOM JIOTMKOMW, OJHAKO HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe
u B3aumojercTBuu. Kpome »3Toro, ux oObEeIMHSET JIOTMYECKas COCTaBISAIOIIAs,
TPaJAULMOHHO MPUCYIAas] MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KyPChl U
coaepxkarenbubie TuHUM. ChopmynupoBanHoe B ®I'OC COO tpebGoBaHue «BIajcHUE
METOJIaMH JI0OKa3aTeNIbCTB, aJrOpUTMaMHU pElIeHHs 3a7ad, yMeHUe (OpMYIHpPOBATH
ONpeJeNieHNsl, AKCHOMbl U TEOpPEMbl, MPUMEHSITh WX, MPOBOJUTH JI0KA3ATEIbHBIC
paccyKIeHusi B XOJE peIIeHHs 3aJauy» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a
(dbopMHUpOBaHUE JIOTMYECKMX YMEHHMM pachpelensieTcss IO BCeM TrojaM o0ydeHUs
Ha YPOBHE CPEJIHEro O0IIEro o0pa3oBaHusI.

B cootBerctBun ¢ ®I'OC COO MareMatuka sBISETCS 00513aTEIbHBIM MPEAMETOM
Ha JJAaHHOM ypoBHE oOpa3oBaHus. [IporpamMMmoii 1mo maremaTtuke MperycMaTpUBaETCS
u3ydyeHue yueOHoro mpeamera «MaremaTukay B paMKax TpPEX yueOHBIX KYpPCOB:
«Anrebpa M Havajna MareMaTthyeckoro aHammuzay, «l'eomerpus», «BeposSTHOCTH H
CTaTUCTHKa». POPMHUPOBAHUE JIOTUYECKUX YMEHUW OCYIIECTBISETCS HAa MPOTSKEHUHU
BCeX JIeT OOy4YeHHs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, a AJIEMEHTHI JIOTHKU
BKJIFOUAIOTCS B COJIEp KaHKME BCEX Ha3BAaHHBIX BBIIIE yUEOHBIX KYPCOB.

OO61iee yKciIO YacoB, PEKOMEHIOBAHHBIX ISl U3YYEHHUS] MaTeMaTUKu — 335 4acos:
B 10 xmacce — 170 ugacoB (5 wacoB B Hexmemo), B 11 kmacce — 165 gacoB (5 yacos
B HEJICJIO).

Oo0pa3oBaTesibHbIE TEXHOJIOTUH, IPUMEHsAEMbIe HA yPoKax matematuku B 10-11
KJjiacce:

TEXHOJIOTHUSI PA3BUBAIOIIETO O0YUYCHUS;

TEXHOJIOTHUSI MHTETPUPOBAHHOTO OO YUCHHUS,

npoOieMHOe 00yUYeHUE;

3I0pOBbECOEpEraronie TeXHOIOTHH;

UTPOBBIE TEXHOJIOTUU;

HUKT-TexHomoruu.

ok wdrE

Buabl, Gpopmbl, TUIIBI 1 METOABI KOHTPOJISI YCBOCHUS TEKYLIETO MaTeprana
) ) y yi ,
OCYIIECTBIIIEMbIE HA Ypokax maTemaTuku B 10-11 knacce:

Buabl kouTpoJsi | @opmbl KOHTPOJIs | THNBI KOHTPOJIA MeToabl KOHTPOJIH
® BBOJIHBIN ® VH/IMBUYAJIbHBIN | @ BHEIIIHUI ®  YCTHBIM OIIPOC
® TEKYIIUI ® TPYMNMOBOii (OT 2 KOHTPOJIb ® TIMCHMEHHBIN
® TeMaTHYCCKUH 70 15 genoBek) ® B3aMMOKOHTPOJIb KOHTPOJIb
® KOPPEKIMOHHEIH | ® GPOHTAIIBLHBIN ® CAaMOKOHTPOJIb e MaTeMaTH4YeCKHI
® ITOTOBBIM JUKTaHT
e 3ayer
® CaMOCTOSATEIbHas




paborta

® KOHTpOJIbHAA
paborta

® [IpaKTUYeCKas
paborta

® TIporpamMMHUpOBaH
HBII KOHTPOJIb

e OHJIAH-
TpEHAXKEPHI

® DKCIIPECC OMpPOC

® TECTUPOBAHUE

® DpeEIIeHHE TBOpUYEC
KHX 3aJaHnui

IIporpamMmmHo-MeTOAUYECKOE O0ecTIeYeHHe

. Maremaruka. AnreOpa u Havana aHanusa, 10 kiacc, ydeOHHK, YITyOJIeHHBIN
ypoBeHs/ Mepansk A.I'., Homuposckuii J[.A., [Tonskos B.M. — M.: [IpocBemienue,
2023.

. Marematuka. 'eomerpus, 10 knacc, yueOHUK, yriyOJeHHbIH ypoBeHb/ Mep3iisik
A.T'., Homuposckuii I.A., [TonsixkoB B.M. — M.: IIpocsemienue, 2023.

. Maremaruka. BepositHoCcTh U cTatuctuka 10 kiacc, 6a30BbIi U yriTyOJIeHHBIHI
ypoBeHb/E.A. Bynumosuy, B.A. bynbraes - M.: [Ipocsemenue, 2023 (B
AJIIEKTPOHHOM BUJIE)

. Maremaruka. AnreOpa u Havana aHanusa, 11 kimacc, ydeOHHK, YriTyOJIeHHBIN
ypoBeHs/ Mepansk A.I'., Homuposckuii J[.A., [Tonskos B.M. — M.: [IpocBemienue,
2024.

. Marematuka. ['eomerpus, 11 knacc, yueOHUK, yriyOJeHHbIH ypoBeHb/ Mep3iisik
A.T"., Homuposckuii [I.A., ITonsako B.M. — M.: IIpocsemienue, 2024.

. Marematuka. BepositHocTh 1 ctatuctuka 10 knacc, 6a30BbIN U yTITyOJICHHBIN
ypoBeHb/E.A. Bynumosuy, B.A. Bynbraes - M.: [Ipocsemenue, 2024 (B
AIIEKTPOHHOM BHU/IE)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1) https://ege.sdamgia.ru/ -Cuctema aucTaHIIMOHHOU moAroToBKH K EI'D 10
Marematuke Jmutpus I'ymuna «PELLY EI'D»

2) alexlarin.net - ITogroroska k EI'D no matematuke. Caiit Jlapuna A.A.

3) http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanbnas ciyxba 1mo
HaJ30py B cepe oOpazoBanus U Hayku OI'BHY

4) http://urokimatematiki.ru/ - mpe3eHTaru, BUICOYPOKH U TECTHI TI0 MATEMATHKE

5) http://www.prosv.ru - caiitT m3garennscta «IIpocBemienue (pyopuka
«MatemaTtukay)



6) http://www.center.fio.ru/som - Mmetogu4yeckue peKOMEHIAIMN YIUTEITIO-
NPEeIMETHUKY (IIPEICTaBICHBI BCE MIKOIBHBIC TIPEIMETHI).

7) POIII https://resh.edu.ru/



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTukyd Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs HaIpaBiIeHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHHs MaTeMaTHKH Ha YpPOBHE CpeIHEro olmiero oOpa3oBaHMs
y oOyu4arorierocst 0yayT chOpMUPOBaAHBI CJICAYIONIUE JTMYHOCTHBIC PE3YIbTATHI:

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3MIIMKM OO0YYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI0 YJCHA POCCHMCKOrO O00INeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYP, SIBICHUH, MPOLIEYP TPaKIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX QYHKIUSAMHU U Ha3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKOM TpaKTAaHCKOM HMAEHTUYHOCTH,  YBaKCHHS
K MPOLUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHUE
K JOCTHXEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTU4YeCKOW MIKOJbI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHUH B IPYTUX HayKaX, TEXHOJIOTHUSAX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHOpPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, AITUYECKOrO TIIOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUM HAyKH M JESTEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PacCyXIEeHUH, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyecKoro BOCIUTAHNS

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTUYECKHUE 3HAHWS B HHTEpEcax
3I0pOBOTO W Oe30macHOro o0pas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370POBOE THTAaHHWE, COAJTAaHCUPOBAHHBIA PEXHM 3aHATAA W OTHbBIXA,
peryisipHas (u3nyeckas akTUBHOCTbD), PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-030POBUTEIBHOUN AEATEIHbHOCTHIO;

6) TPy 10BOTr0 BOCIIHTAHHUA:
TOTOBHOCTh K TPYZYy, OCO3HaHWE LIEHHOCTH TPYAOJIOOMS, UHTEPEC K Pa3IMIHBIM
chepam mpodeccuoHaIbHONU JESITEIBHOCTH, CBI3aHHBIM C MaTEMAaTUKON U €&
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MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuun
U peaTu30BBIBATh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTH4eCKOMY O0Opa30BaHHUIO M CaMOOOPA30BaHUIO HA MPOTSIKCHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEHICHUU MPAKTUYECKHUX 3aJ1ady MaTeMaTHYCCKON
HaIPaBJICHHOCTH;

7) IKOJOrH4€eCKOro BOCIIMTAHUS :

c(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHNE
r100aIbHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWU U1 pelieHWs 3aaad B 00JacTH OKpYKaloIieid Cpemsl,
IUIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromeit
CpeIbl;

8) MeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH W OOIIECTBEHHOMN MPAKTHKH, IIOHMMaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AIMH, OBJaJ€HHE S3BIKOM MAaTeMaTHKH M MaTeMaTH4YeCKOH KyJIbTypoil
KaK CpPeJCTBOM  [O3HAHWUS  MHpa, TOTOBHOCTH  OCYHIECTBIIATH  MPOEKTHYIO
M UCCIICIOBATENILCKYIO JESITEbHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTte 0CBOCHUS IPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpasoBanus y oOydaromierocss Oyayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThl,
XapaKTEepHU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIME JICHCTBUSIMH,
YHUBEPCAIHHBIMH ~ KOMMYHHKATUBHBIMH  JCHCTBUSAMH W  yYHHUBEPCAIBHBIMU
PETYISATUBHBIMH JTEHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MATEeMaTUUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHWA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEIEICHUS
MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCHU(PUKAIMK, OCHOBAHUS
1151 0000IIEHUS ¥ CPABHEHUSI, KpUTEPUU TPOBOAMMOTr0 aHAIN3a;

BOCIIPHHUMATh, ()OPMYITUPOBATH M TIPEOOPA3OBBIBATE CY)KIICHUS: YTBEPIUTEITHHBIC
U OTpHUIIATEIbHbIE, EAUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAONIOJAEHUAX U YTBEPXKACHUSAX, Mpeasiaratb KpUTEpPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIL;

Jie7aTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUYECHH M, YMO3AKJIKOUECHUH 10 aHAJIOTUH;
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MIPOBOJUTh CAMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTHUBHOIO), BHICTPAWMBATh ApPTYMEHTAIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIMINN ¢ YYETOM CaMOCTOSATEIbHO BbIJEICHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTebCKHe JeiCTBUA:

HCIIOJB30BaTh BONPOCHI KAaK  MCCJIEAOBATEILCKMM HMHCTPYMEHT TO3HAHUA,
dbopmMynUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIIUI0, MHECHUE;

POBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, KCCIIEeI0BaHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OOBEKTa, SIBIEHHS, Mpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SIBICHUSAMH, ITPOIIECCaMU;

CaMOCTOSITEILHO (HOPMYJNIHPOBATH OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE Tpoliecca, a TakKe BBIJBUIaTh
IPEATIONIOKEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOIIPOC
U IS pelieHsI 3a1a49H,

BBIOMpAaTh WH(POPMAIIMI0O W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPIPETHPOBATh MH(DOPMAIMIO Pa3IUYHBIX BHIOB H (Hopm
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh HWHGPOPMAIUIO, TPEICTaBIATh €€ B pa3iMYHBIX (opMax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OILICHWBATh HAJEKHOCTh WHPOPMAITUU TI0 CAMOCTOSITETFHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIE YHHMBEpPCAJIbHbIEe YUyeOHbIE JAeHCTBUS:

BOCIIPHHUMATh M (OPMYTUPOBATH CYXKICHHUS B COOTBETCTBUHM C YCJIOBHSIMHU
n OCJIsIMHU O6HICHI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U
IMHCBbMCHHBIX TCKCTAX, A4aBATbhb INOACHCHHA II0 XOA4Y PCHICHHA 3aJa4, KOMMCHTHUPOBATH
MOJyYEHHBIN PE3yJIbTAaT;

B XOJ¢ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh HMJACH, HALCJIICHHLIC HA ITOMCK PCIICHUA,
COIIOCTAaBJIATL CBOM CYXIACHHUA C CYXIACHHUAMHU OPYIrHX YYACTHHUKOB JOHAJIOTA,
OOHapy>XKMBaTh Pa3IMYUE M CXOJICTBO MO3UIININA, B KOPPEKTHOU popme hopMyIrpoBaTh
pasHoriiacus, CBOM BO3PAaAKCHUA,

OpcaAcCTaBATh PC3yJbTaTbl PCHICHUA 3adddM, OSKCICPUMCHTA, HCCICAOBAHNA,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUICGHUS C Y4€TOM 3ajaad
MIPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.
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PeryasiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PELICHUS 33]a4H, BBIOUPATh CIIOCO0 PEIICHUs C YUETOM
UMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJIEKT:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHON pe(IICKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUH H MBICIHTEIBHBIX IPOIECCOB, WX PE3yJbTAaTOB, BIAJNETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3ysibTaTa PEHICHUS MaTeMaTHYeCKOU
3aJ1auu;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/auH,
BHOCUTh KOPPEKTHUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaNJCHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJjbTaTa IEJIM M YCIOBHUSIM, OOBSICHITH MPUYHHBI
JTOCTHIKEHUS WM HEJOCTHKEHUS PE3yJIbTAaTOB JISATEILHOCTH, HAXOAUTh OITMOKY, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OITBITY.

CoBMecTHAsI 1eITEJIbHOCTD:

NOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMaH/IHOW M HHIUBUIYATBHOW PaOOTHI
OpU pelIeHUd Yy4yeOHBIX 3a7ad, NPUHUMATh 1eJb COBMECTHOW JIESITEeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paloThl, pacnpenensTh BUABI padorT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpOIECC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C AIPYTUMH WICHAMU KOMaH/Ibl, OIIEHNBATh KAYECTBO CBOET0 BKIJIA/la B OOIIUN
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaThKe Ha 0a30BOM
YpOBHE Ha ypOBHE CPEJIHEro 001Iero 00pa3oBaHUs MPECTaBICHBI MO TojlaM 00y4YeHUs
B paMKaX OTACJIbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX paslieiiaX MpOTrpaMMBbl
10 MaTEMaTHKE.
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPAYN HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 Hanbojiee 3HAYUMBIX B IPOTpaMMe CpeaHEero oOIIero oOpa3oBaHMs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH O00ECIeYNBACT WHCTPYMEHTAJIBHYIO 0a3y I HM3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHPYET JIOTHIECKOE
1 a0CTpaKTHOE MBIIIUICHHE OOYyYaroNIuXcs Ha YPOBHE, HEOOXOJMMOM JJII OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIIECTBO3HAHMS, UCTOPUHU, CIIOBECHOCTH. B paMkax
yuyeOHOro Kypca «Anrebpa W Hayajga MaTeMaTHYECKOrOo aHajin3ay o0ydaroniuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpast HOpMyIupyeT CBOU
JTOCTIKEHUS B MAaTEeMaTHIECKOH opMme.

Y4eOHBIH Kypc anreOpbl U Ha4all MATEMAaTHYECKOTO aHaJIu3a 3aKJIablBacT OCHOBY
JUISL  YCTICITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XWUMHH, OWOJIOTHH, ITOHUMAaHUS
OCHOBHBIX  TCHJCHIIMA HDKOHOMHMKM U  OOIICCTBEHHOW  HW3HU, IO3BOJISICT
OPUEHTUPOBATBCA B COBPEMCHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPCHHO HCIIOJb30BaTh WX B IIOBCEJHCBHOW JXM3HU. B TOXE BpeMs OBJIaJICHUC
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMH MAaTEMATHUYECKHMMH KOHCTPYKIIMSIMH Pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJh30BaTh 0000IIeHHe ¢ KOHKpPETH3alWio, a0CTparupoBaHUE U aHAIOTHIO,
(GopMUpPYET KpeaTUBHOE U KPUTHUYECKOE MBITIICHUE. B X0/1e n3yueHus anreOpsl U Hava
MaTEeMaTHYECKOTO aHaju3a Ha YPOBHE CpeaHEro oOIero oopa3oBaHUsS OOyYArOIIUECS
MOJTy4YarOT HOBBIW OTBIT PEHICHHs TMPUKIATHBIX 33/1a4, CAMOCTOSITEIILHOTO ITOCTPOCHUS
MaTeMAaTUICCKUX MOJCICH peajbHBIX CHTYyallMid W WHTEPIPETAMA TIOTYYCHHBIX
peIIeHUH, 3HAKOMSATCS ¢ TPUMEpaMU MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B ICKYCCTBE, C BBIIAIOIIMMHUCS MAaTEMAaTHUYECKUMHU OTKPHITHSIMH U UX aBTOPaMHU.
VY4eOHplli Kypc anreOppl W Hayal  MaTeMaTH4YecKOro  aHamm3a  oOJsajmaer
3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIH pealn3yeTcs Kak uepes
y4eOHBII MaTepHua, CIOCOOCTBYIOMINI (HOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHSI, TaK
u yepe3 crnenupuky ydeOHOW AEATEIBHOCTH, TPEOYIOMIEH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, MPOJIOKUTEIIBHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJTy9CHHBIN Pe3ybTaT.

B ocHoBe Merommku oOydeHus ainreOpe W HavajaM MaTEMaTHYECKOTO aHan3a
TISKUT JIEATCTLHOCTHBIA MIPUHITUTI 00YUECHUSI.

B cTpykType mporpammel 1o anredpe U Hadajgam aHaJIu3a BBIAEISIOTCS CIEAYOIINe
colepKaTeNlbHO-MeToInueckne JMHUM: «Yucna W BeUUCHCHUS», «DyHKIUH U
rpadukn», «YpaBHEHHS ¥ HEpaBEHCTBa», «Hadama wmaTeMaTHYeCKOTO aHamu3ay,
«MHOXeCTBAa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOAUYCCKUE JIMHUH
M3YyYaloTCs Ha TPOTSHKCHWHM JABYX JIET OOyYeHHS Ha YPOBHE CPEIHETO OOIIero
o0pa30BaHus, €CTECTBEHHO JIOTIONHSS APYT Apyra U MOCTEIICHHO HACHINIAsICh HOBBIMHU
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TeMaMHu U pasjenamu. JlaHHBIA y4yeOHBIN KypcC SIBJISIETCS. MHTETPATHUBHBIM, MOCKOIBKY
oObeuHSET B cebe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUI aHAIM3, TEOPHUsI MHOXKECTB U apyrue. Ilo mepe toro
Kak oOyvaromuecs OBjaAeBaloT BCE Oojiee HMIMPOKUM MAaTEMAaTHYECKUM amnmnapaToM,
y HHUX [IOCJEN0BaTeabHO (OPMUPYETCSs U COBEPUICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTH4YEeCKyl0 MOJENb pealbHOM CHUTyallud, NPUMEHSATh 3HAHUS, IOJTYyYCHHbBIC
B yueOHOM Kypce «Auredpa ¥ Hayajda MaTeMaTUYeCKOTrO aHallu3ay, AJis pelieHus
CaMOCTOATEIbHO  C(OPMYJIUPOBAHHOW  MaTEMaTUYECKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH MOJTYyUYCHHBIN pe3yJbTarT.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yucia M BBIUMCIEHUS» 3aBEpIIAET
(opMHUpOBaHUE HABBIKOB HCIIONB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOpPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpeaHero oOiero
oOpa3oBaHus 0c000€ BHUMaHUE yaemnsercs (OpMUPOBAHUIO IPOYHBIX BRIUUCTUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0s HCMOJNB30BaHHWE paA3MYHBIX (QopM  3amucu
JEWCTBUTEIIPHOTO YHUCJIa, YMEHUE PAIIMOHAIBHO BBITIOJHITH JEUCTBUS C HUMH, JI€JIaTh
PUKUJIKY, OIEHUBATh pe3ynbTaT. OOydaroniuecs MmojaydaroT HaBBIKM MPHUOIMKEHHBIX
BBIYKCJICHUH, BBITIOJTHEHUS ICUCTBUN C YMCIIaMH, 3alIMCAaHHBIMU B CTaHAAPTHOU dopme,
UCITIOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMSI YUCJIOBBIX BHIPKCHUH.

CopnepxartenbHass  JUHUS ~ «YpPaBHEHUS U HEPABEHCTBA»  pEAU3YETCS
Ha MPOTSHKEHUHU BCEro 0OYUYEHUSI Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus, MOCKOIbKY
B Ka)XIOM pa3jiesie MporpaMMbl IPEAYCMOTPEHO PEUIEHHWE COOTBETCTBYIOIIMX 3aJ1ad.
OOyuaronuecs: OBIAAEBAIOT PA3IMYHBIMU METOJAMU PEIICHHS LENbIX, PAllMOHAIbHBIX,
UPPALMOHAIIEHBIX, TTOKA3aTENbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydeHHbIe yMEHHS UCTIONIB3YIOTCS TIPU HCCIIEA0BAHUN (PYHKITUIA
C TMOMOUIBI0 NPOM3BOJHOM, PEIICHUHM NPUKIAIHBIX 33aJad M 3a/ad Ha HaxXO0XICHUE
HauOOJBIINX W HAUMEHBIIUX 3HaueHUW QyHKiuu. JlaHHas copepskaTeinbHas JTUHUSA
BKJIFOYAET B ceOsl Takke (popMHpOBaHME YMEHHH BBIMOJHATH PACUETHI 1O (GopMysiam,
npeoOpa3oBaHus IENbIX, PAallMOHAIBHBIX, MPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIIUX CTeneHu u Jorapudmel. braromaps
M3YYCHHUIO  anre0pandeckoro Marepuana MPOWCXOAWT  JaibHEiInee pa3BUTHE
AITOPUTMUYECKOTO W a0CTPAKTHOTO MBIIIICHUST 00ydaromuxcs, GOPMHUPYIOTCS HABBIKU
JIEAYKTUBHBIX pacCyKIeHuH, pabOoThl C CHUMBOJBHBIMH (hOpMamMu, NPEICTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB. AnreOpa mpe/aract
3¢ heKTUBHBIC THCTPYMEHTHI JIJISl PEIICHHS IPAKTHYECKUX U €CTeCTBEHHO-HAYYHBIX 33134,
HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sSI3bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass JuHUSA «DyHKIMA ©  rpaduKm»  TECHO
MEPEIIeTaeTCsA C APYTUMU JMHUSAMHU Y4EOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIIEIOBATENbHOCTh  M3Y4Y€HUs ~ MmaTepuana. l3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JOorapuMUYecKOd U TPUTOHOMETPUUYECKUX (PYHKIIMH, UX CBOHCTB U
rpauKoOB, HCHOJIb30BaHHE QYHKIMI MJIsI pelIeHHs 3ajlad U3 JPYyrux y4eOHbIX
MPEAMETOB U PEabHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAIIM30M, TaK U
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C pelieHWeM ypaBHEHUW M HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMAaHUE YICHSETCS
GbopMUPOBaHUIO YMEHHS BBIpaKaTh (POpMylaMu 3aBUCUMOCTH MEXKIY pPa3IuyHbIMU
BEJIMYMHAMH, HCCIIEIOBATh MOJy4YeHHbIC (DYHKIMU, CTPOUTHh UX rpaduku. Matepuan
COJIep>KaTeNIbHOM JIMHUM HAalleJIeH Ha pPa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOIINX
BBIpakaTh 3aBUCHMOCTH MEXIYy BEJIWUYMHAMHU B Pa3lIdyHON (opme: aHaTUTUUYECKOM,
rpaduueckoii u cioBecHoi. Ero nuzyuenue crnocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 000OIIEHHUIO U KOHKPETU3aIlu1, UCTIOIb30BaHUIO aHATIOTHM.
ConepxartenpHass auHus «Hagama wmaTeMaTnueckoro aHaiau3a» MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTeMaTHYEeCKUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOYYarOIIUMCS, Yy KOTOPBIX TMOSBISETCS BO3MOXHOCTb HCCJIEIOBaTh M
cTpouth Tpaduku (yHKIUH, ONpeaesTh UX HAUOONBIINE W HAaUMEHBIINE 3HAYCHUS,
BBIYUCIISITh TUIONIAAM (Uryp M OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. CoaepxkaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU TOCTPOCHUS
MaTeMaTHYECKUX MOJIeNiel pealbHbIX CUTYallUi, HAXOXKJICHHS HAWIYYIIETO pPelIeHUs
B TPUKIAIHBIX, B TOM YHCJIE€ COIMATbHO-DKOHOMUYECKHX, 3ajadax.3HaKOMCTBO
C OCHOBaMHM MATE€MAaTHMYECKOI'0 aHallu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopMaNTbHO-IOTUYECKOTO W KPEATUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUH
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKU B HayKe, TEXHUKE M HMCKYCCTBE.
OOyuaroiuecss y3HaIOT O BBIAAIONIUXCS pe3yjbTaTaxX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKas JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSILIEHA AJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IMIKOJBHOW MaTeMaTUKH W TpeajaraloT Haubosee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSAIONINN BCE pa3elbl MAaTeMaTUKA U €€ TPHIIOKEHUH,
OHM CBSI3bIBAIOT pa3HbIE MAaTEMAaTHYECKUE AUCUUIUIMHBI B eauHoe uenoe. Iloatomy
BaYKHO J1aTh BO3MOKHOCTh O0y4YaroIIeMycs IOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €ro JIJIsl BBIPAXKEHUSI CBOMX MBICIIEH.

B yuebHOM Kypce «AnreOpa 1 Hayajga MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIC MPU3BaHbI C(HOPMUPOBATH
HaBBIKHA IOCTPOCHUS MOJIEJICH pEeabHbIX CHUTYallMi, WUCCIEAOBAHUSA 3THUX MOJEIEH
C TIOMOINIBIO ammapaTa aireOpbl M MaTeMaTHYeCKOro aHalu3a W HHTEPIpEeTaIluu
MOJIYYEHHBIX pE3yJbTaToB. TakuWe 3aJaHusl BIUIETEHbl B KaXKIbIA M3 pa3esioB
MPOrpaMMBbl, TIOCKOJBKY BECh MaTepHal y4eOHOro Kypca HIMPOKO HCIOIb3YEeTCs
JUISL pellleHus] MPUKIAAHbIX 3aj1ad. [Ipu pemieHuu peanbHbIX MPAKTUYECKHX 3a7ad
oOydJaromuecs: pa3BUBAIOT HAOJIOAATENLHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCMOJb30BaTh AaHAJIOTHUIO, 00001aTh W KOHKPETU3UPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIIECCE M3YUYEHHUS BCEX TEM Y4eOHOro Kypca «Ainredpa W Haudala
MaTeMaTU4YEeCKOr0o aHAIU3ay.

OO6mu1ee yuciao 4acoB, peKOMEHAOBAHHBIX JIJIsl M3y4eHHs yueOHOro Kypca «Anredpa
1 Hayaja MaTeMaTudeckoro anamusa», — 170 gacoB: B 10 kimacce — 68 gacoB (2 dJaca
B HeAemo), B 11 kinacce —99 vacos (3 yaca B HEIEITIO).
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NPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJy4UT CAEAYIOLINUE IPEAMETHBIE
pe3ysbTaThI:

YucJia 1 BLIYUCTICHUS

OTIEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE U IEUCTBUTEIHLHOE YUCII0, 0OBIKHOBEHHAS
U JeCATUYHAs APOOk, TPOLICHTHI;

BBITIOJTHATh apU(METHUECKUE OTEpaIluU C PallMOHAIBLHBIMU U JI€MCTBUTEIbHBIMU
YHCIIaMU;

BBITIOJIHSITH TPUOJIM>KEHHBIE BBIYUCIICHUS, UCTIOB3YS MTPaBUIa OKPYTJICHUS, 1€J1aTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM;

OTIEpUPOBATH TMOHATUSIMU: CTENEHb C IENbIM IOKa3aTelieM, CTaHaapTHas dopma
3alUCU  JIEMCTBUTEIILHOIO YHCJA, KOPEHb HATYPAJIBHOW CTENEHH, WCIOJIb30BATh
MOAXOASIIYI0 POpMY 3aNTUCH AEHCTBUTEIBHBIX YMCE JIJISl PEIICHUS MPAKTUYECKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONEPUPOBATH IOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VIJIA,
UCIIOJIB30BaTh 3alKCh MPOU3BOJILHOIO YIjla 4Yepe3 OoOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIUN.

YpaBHeHUs] M HEPAaBEHCTBA:

ONEPUPOBATh IOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, LEJIOE,
pallMOHAIbHOE, HPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUIOHOMETPUUECKOE
YPaBHEHHUE;

BBITMIOJHATh MPeo0pa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHHH U periaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS,

BBITMIOJHATh MPeoOpa30BaHUs IIENIBIX, PAlMOHAIBHBIX UM  HUPpPAlMOHAIBHBIX
BBIPDAXCHUN W PEIIaThb OCHOBHBIC THUIIBI LEJIBIX, PAUMOHAIBHBIX U HPPALIMOHAIBHBIX
YpPaBHEHUN U HEPABCHCTB;

IIPUMEHATh YPAaBHEHHUsI MU HEPABECHCTBA IS PELICHUS MAaTEMATHYECKUX 3aJ1ad U
3a/1a49 U3 Pa3IUIHBIX 00JIaCTe HAYKW U PeajibHON KU3HHU;

MOJIEIUPOBATh peajibHbIE CUTYyallMu Ha SI3bIKE ajareOpbl, COCTABIIATH BBIPAXKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA II0 YCIOBHUIO 3aJa4M, HCCIEIOBAaTh IIOCTPOCHHBIE MOJCIIH
C UCTIOJIb30BaHUEM ammapara anreOpsl.

DOyHKUMM U TpaduKu:

OTIepUPOBATh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHus (QYHKIHH, O0OJACTh
OTIPEJICIICHHS] 1 MHOXECTBO 3HaueHUW (PyHKIuH, rpaduk QyHKINU, B3aUMHO OOpaTHBIC
dynximy;

OMEepUpPOBATH TMOHATHUSMU: YETHOCTb W HEUYETHOCTh (YHKIMHU, HYIU (YHKIHH,
MIPOMEKYTKU 3HAKOIIOCTOSIHCTBA,;

MCIOIb30BaTh Tpauku PYHKIUM 7151 pEIICHUS] ypaBHEHUH;

CTPOUTh W YHUTATh TrpadUKd JIMHEHHON QYHKUUM, KBaAPATUYHOU (YHKIUH,
CTEMEHHON (DYHKIIUHU C LIEJIBIM TTOKa3aTeseM;

UCIIOJIb30BaTh Tpauku QyHKIMN AJ11 UCCIeA0BaHUs MPOIECCOB U 3aBUCUMOCTEM
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IpU pEUIeHUH 3a7a4 U3 JPYTUX y4eOHBIX NPEIMETOB M PEAbHOM >KU3HU, BBIPAXaTb
(opMynamMu 3aBUCUMOCTU MEKy BEIUUHMHAMMU.

Hauaysia MaTeMaTH4eCKOI0 aHAJIN3a:

ONEepUPOBaTh  TMOHATHAMHU: MOCIICIOBATCIBHOCTh,  apu(MeTHYecKass |
reOMETPUIECKas MPOTPECCHUH;

OIepUPOBATH MOHATUAMHU: OECKOHEUHO yOBIBAOIIAs T€OMETPHIECKas POTPECCHS,
cymMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUUECKOM MPOrPECCUU;

3aJ1aBaTh MOCJIEIOBATEIbHOCTH PA3IMYHBIMH CIIOCOOAMH;

UCTIOJIh30BaTh CBOWMCTBAa TIOCJENIOBATENIBHOCTE W TIPOTPECCHMA Il PEIICHUs
peaNbHBIX 3aJ1a4 MPHUKIIAJHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA:
OINEPUPOBATH OHATUSIMHU: MHOKECTBO, ONEPALMHU HAJ MHOKECTBAMU;
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PEaIbHBIX
IIPOIIECCOB U SIBJICHUM, TPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;
ONEPUPOBATH MOHATUSAMU: ONPEAEIEHUE, TEOPEMA, CIICICTBUE, JOKA3ATEIBCTBO.

K xoniry o0yuenus B 11 kiaacce oOydaromuiicss HOJy4UT CASAYIONINAE TPEAMETHBIE
pe3yIbTaThl:

YucJia 1 BLIYUCTICHHUSA:

ONEPUPOBATH MOHSITUAMHU: HATypajbHOE, 1I€JI0€ YHUCIIO, HWCHOJIb30BAaTh MPU3HAKU
JNETMMOCTH TEIbIX YMCEJI, PA3JIOKEHUE YUCIa Ha MPOCThIE MHOMKUTENIH JJIsI PEIICHUS
3ajad;

OTNIEPUPOBATH MOHSATUEM: CTETIEHD C PAllMOHATIBHBIM MTOKa3aTEJIEM;

OTICPUPOBATh TOHATUSAMHU: JIOTApU(PM YHCIIA, JCCATHUYHBIE W HATypaIbHBIC
Jorapu@mel.

YpaBHeHUs1 1 HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTEMEHU I MPeoOpa3oBaHUs BBIPAXKEHUM, ONEPUPOBATH
MOHATUSIMMU: IIOKA3aTEJIbHOE YPAaBHEHHWE WM HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
[IOKA3aTEJNbHbIX YPAaBHEHUN U HEPABEHCTB;

BBHITIONTHATDH NMPE00pPa30BaHUsI BRIPAKEHUH, COJIEPIKAIIUX JIOTapru (MBI, OTIEpUPOBATH
MOHATUSAMU: JoTapu(MHUUECKOE YpaBHEHHWE M HEPABEHCTBO, PEIaTh OCHOBHBIC THIIBI

norapuMUYECKUX YPABHCHUHN U HEPABEHCTB;

HAaXOAUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATHh TMOHITUAMU: CHUCTEMA JIMHEWHBIX YPABHEHUUW U €€ pEIICHHUE,
HCIMOJI30BATh CUCTEMY JINHEMHBIX YPABHEHUM JJIsI PELICHUS TPAKTUUECKUX 3a/1a4;

HAaXOAUTh PpEUICHUS MNPOCTEHMIIMX CHCTEM M COBOKYMHOCTEHW pallMOHAJIbHBIX
YPaBHEHUW U HEPABEHCTB;

MOJICIMPOBATh peajbHbIE CUTYAllUU Ha S3bIKE alareOpbl, COCTABIATH BbIPAKEHUS,
YpPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 0 YCIIOBHIO 3a/1a4M, UCCIIENOBATh MOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM alllapara anreopsol.

DOyHKUUM U Tpadpukn:
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ONEepUPOBATH MOHATUSAMU: IeproanYecKas (PYHKLHS, TPOMEKYTKA MOHOTOHHOCTH
(YyHKUIMU, TOYKM DSKCTpeMyMa (YHKLIHMHM, HAuWOOJbIIEE M HAUMEHBIIEE 3HAUYCHMS
(YyHKIMU HA NPOMEXKYTKE, UCIONb30BaTh UX ISl MCCIENOBaHUs (DYHKIMH, 3aJaHHOU
rpadukom;

ONEepUpOBaTh  MOHATUAMM: TpadUKH  TNOKA3aTENbHOH,  JorapupmMuUyecKon
U TPUTOHOMETpPUYECKUX (YHKLIMHA, M300pakarb MUX HAa KOOPAUHATHOM IUTOCKOCTH U
MCIIOJIb30BaTh JJI pEUICHUS] YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTM TpadUKU JMHEHHBIX YypaBHEHHM
Y UCIOJIb30BaTh UX JUISl PELIEHUSI CUCTEMBbI JIMHEUHBIX YPaBHEHUH;

UCIOJIb30BaTh rpaduku QYyHKIUN AJId UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
U3 APYruX y4eOHbIX TUCHUTLINH.

Hauyana maTtemaTH4ecKOro aHaIn3a:

ONepUpOBaTh TOHATHUSIMH: HENpephiBHAS (YHKINS, TPOU3BOAHAS (PYHKIUH,
UCIIOJIb30BaTh T'COMETPUUYCCKUNA M (DU3UYCCKUN CMBICI MPOU3BOIHON ISl PEIICHHS
3aad;

HAXOAUTh IPOM3BOIAHBIC 3JIEMCHTAPHBIX (YHKIWN, BBIYUCIATH IMPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKITHH;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HMCCIICNIOBaHUS (PYHKIIMM Ha MOHOTOHHOCTB
¥ SKCTPEMYMBI, IPUMEHSTH PE3YIIbTAaThl HCCIIEAOBAaHUS K MOCTPOCHHUIO Tpa(UKOB;

UCTIOJh30BaTh  MPOM3BOMHYIO  JUISI  HAXOXACHUS  HAWIYUYIIETO  PEIICHUS
B MIPUKJIQHBIX, B TOM YHUCJIE COIIMATLHO-YKOHOMHUYECKUX, 3a/1a4ax;

OTIepUPOBATh MOHATUSIMU: TIEPBOOOPA3HAS ¥ HHTETPAI, TOHUMATh T€OMETPUICCKHI
1 QU3NICCKUI CMBICIT HHTETPAa;

HaXOJIUTh TIEPBOOOpa3HBIC DJIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH HHTETPAT
o ¢popmyse Hprorona—JleiiOuua;

peliaTs NPUKIAJHBIE 3aJadd, B TOM YHCIIE COLUATHHO-DKOHOMHUYECKOTO U
dusngecKoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOTO aHAJIH3A.

COJEPKXAHUE OBYYEHMUA

10 KJIACC
Yucia 1 BbIYUCTCHUSA
Panvonanpapie uucina. OOBIKHOBEHHBIE M JIECATHYHBIE JPOOH, TPOICHTHI,
OECKOHEUHbIE TIEPHOIUYECKUE Npo0Ou. AprudMeTHIECKHEe ONEpalNy ¢ PAIlOHATbHBIMHU
yuciaamu, npeoOpa3oBaHus YMCIOBBIX BblpaxkeHuil. [IpuMenenue apodeil u MpoueHTOB
JUISL pELICHUS TPUKJIAAHbIX 3a71a4 U3 PA3JIMYHbBIX OTPACIIEN 3HAHUW U PEaTbHOM KU3HU.
JlelicTBuTENbHBIE ~ 4YMClA. PaluMoHanbHblE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernyeckue omepanuu ¢ JACUCTBUTENbHBIMU  4Huciamu. [IpubnmxéHHbIE
BBIYNCIICHUS, IPABUJIA OKPYIJIEHHUS], TPUKUJIKA U OLICHKA PE3yJbTaTa BEIYMCICHUM.
Crenens ¢ uensiM mnokasatesneMm. CtannaptHas gopma 3amucH JeHCTBUTEIBLHOIO
yucia. Hcnonb3oBaHnue mnoaxojsmeid Qopmbl 3alUCH  JICHCTBUTEIBHBIX UHCEI
JUISL PELLICHUS PAKTUYECKUX 3a1a4 Y MPEJICTABICHUS JaHHBIX.
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Apudpmernyeckuili KOpeHb HATYpaJIbHOW CTeneHu. J{elcTBUs ¢ apu(pMEeTHIECKUMU
KOpHSMHU HATypaJbHOU CTEIICHH.

CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHI'€HC YUCIIOBOI'0 apI'yMEHTA.

YpaBHeHUsA 1 HEPABEHCTBA

ToxzaecTBa U TOXKAECTBEHHbIE TPEOOPA30BAHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHU . OcCHOBHBIE
TPUTOHOMETPUUYECKHUE POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHus. HepaBeHcTBO, pelienue HepaBeHcTBa. Meron
UHTEPBAJIOB.

Pemenue 1enbix u 1poOHO-pallMOHATBHBIX YPaBHEHUI U HEPaBEHCTB.

Pemienne nppanioHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Peuienue TpuroHOMEeTpUIECKUX YPAaBHEHHUM.

IIprMeHeHne ypaBHEHU U HEPABEHCTB K PELLICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 Pa3IMYHbIX 00JIacTel HAYKU U peabHOM )KU3HU.

DyHKIUHN U TpaPuKH

Oyuk1ms, cnocodbl 3amaanus Qpynkuuu. ['padux Pynkumuun. B3aumuo oOpaTHbie
byHKIIUN.

OOnacTh ompeneneHuss U MHOXKECTBO 3HaueHU ¢yHkuuu. Hymu ¢yHkmmm.
[IpomexKyTKH 3HaKOMOCTOSHCTBA. YETHBIEC M HEUETHBIE (DYHKIIUH.

Crenennast pyHKIUS ¢ HATypaJbHBIM M LIEJBIM NOKa3aTesneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0il cTeneHu.

Tpuronomerpuueckasi OKpy>KHOCTb, OIIpEIeJIeHNE TPUTOHOMETPUUECKUX (PYHKIINH
YHCIIOBOTI'O apryMEHTA.

Hauyana MmaTeMaTH4eCKOro aHajIn3a
ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIEA0BATENbHOCTEHl. MOHOTOHHEIE
IIOCJIEIOBATEIHLHOCTH.

Apudmernyeckas U TeOMETpUUecKas TMporpeccuu. beckoHedHO yObIBaromas
reoMmeTrpudeckass mnporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH TE€OMETPHYECKOM
nporpeccun. @opmyra CIOKHBIX IPOLEHTOB. Vcnoib30BaHUE IPOTrPECCUU IJIS PELIEHUS
peanbHBIX 3a]a4 MPUKIIAIHOTO XapakTepa.

MHo:xecTBA U JIOTHKA
MHoXxecTBO, oOmepalud HajJ MHoxecTBaMu. Jluarpammel  Dilnepa—Benna.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO —armapara JJjs ONHCAaHWsS PEajbHbIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUH 33]]a4 U3 IPYTUX YUYEOHBIX TPEAMETOB.
Onpenenenue, Teopema, Cle/ICTBHE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCICHUSA
HartypanbHabie u nensie uncna. [Ipu3Hakyu 1eIMMOCTH LEJIBIX YUCET.
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CreneHb ¢ paloHaIbHBIM NTOKa3aTesneM. CBOKWCTBA CTENICHH.
Jlorapudm uncna. [lecaruunbie U HaTypaibHbIE JOTapU(MBbI.

YpaBHeHUsA 1 HEPABEHCTBA

[IpeoGpazoBaHue BbIpaKEHUH, COJIEPKAILIUX JIOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COAEpXKAIIMX CTENEHU C  PalMOHAJIBHBIM
[I0Ka3aTeNIeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3aTenpHble YpaBHEHUs U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucTtembl JIMHEMHBIX ypaBHEHUN. PerieHne MpuKIagHbIX 3a7ad C MOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPAaBHECHUM.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHeHue ypaBHEHNN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/lay ¥ 3a]a4 U3 pa3IMdHbIX 00J1acTel HAYKU U PEaIbHON KU3HU.

DyHKIUHN U TpaPuKH

Oyukius. [lepuoanueckue Qynkiuu. [IpoMekyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbomnpiiee u HauMeHbliee 3HaUeHHe QYyHKIIUN
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKu.

[lokazatenbHass u Jorapupmuyeckas (QyHKIUH, HX CBOWCTBA M T'paduUKH.

Hcnonb3oBanue rpadukoB GyHKINN I pelIeHUS] YpaBHEHUH U THHEHHBIX CUCTEM.

Ucnonb3oBanue rpa@ukoB (QYHKIUN I  UCCIENOBAHUA TMPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPU PEIICHWU 3a7ad M3 JIPYTUX Y4eOHBIX
MIPEIMETOB U PEAIbHOMU KU3HU.

Havana maTteMaTu4ecKkoro aHajamnsa
HenpepoiBabie (yHkmuu. MeTon HMHTEpBATOB ISl PEIICHHS HEPaBEHCTB.
[TpousBonHas pyHkuuu. ['eomerpudeckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[TpousBoanbIe dneMeHTapHBIX QYyHKINA. DOpMyITbl HAXO0XKIACHHUS TPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHne TPOU3BOMHONW K HCCIEAOBAHMIO (DYHKIMI HAa MOHOTOHHOCTH H
AKCTpeMyMbL. HaxoxkieHre HanboIbIIero 1 HAMMEHBIIIETO 3HAUSHHS (PYHKITUH Ha OTPE3KE.

[IprmeHeHne Mporu3BOIHON ISl HAXOXKACHHS HAWJTYYIIEro PEeIICHUS B IPUKJIIAIHBIX
3a/iavuax, Juisl OMpeIesIeHrs CKOPOCTH Tpoliecca, 331aHHOT0 (hOPMYJIIOi UiTh TpaduKOM.

[lepBooOpa3znas. Tabmuiia mepBooOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii u (pusudeckuid CMbICI. BhuncieHue wHTErpasa
o Gopmyne Herorona—JIeiiGaua.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne n/m HauvenoBanue | Koumuye| Konrpo| IIpakTnu| 3JjaeKTpoHHBIE
pa3jaesia (TeMbl) CTBO | JbHBbIE ecKue (undposbie)
Kypca yacoB | padorbl padoTHI | 00pa3oBaTe/IbHBI
¢ pecypchl
1 [loBTOpEHHE 5 1 Skysmart

https://edu.skysmar
t.ru
OUITN
https:/fipi.ru/

2 MHoxecTBa 14 1 POII
paroOHAIbHBIX U https://resh.edu.ru/
JIEMCTBUTEBHBIX Skysmart
YHCEIL. https://edu.skysmar
ParnmonansHbIC t.ru
YpaBHEHUS U OUITU
HEPABCHCTBA https://fipi.ru/

3 DOYHKIIUH U 6 POI
rpaduiy. CTereHse https://resh.edu.ru/
HeITBIM Skysmart
https://edu.skysmar
MOKa3aTeIeM ™
OUIIN
https:/fipi.ru/

4  |ApudmeTuyeckuit 13 1 POIII

KOpEHb https://resh.edu.ru/
. Skysmart
N—oil CTeneHHU.
https://edu.skysmar
HppanroHanbHbie kU
ypaBHEHUSU DU
HCpaBCHCTBA https://fipi.ru/

) DopMyIsl 22 1 PO
TPUTOHOMETPHH. https://resh.edu.ru/
TpuUroHOMETpHYECKHE Skysmart
ypaBHEHHUS https://edu.skysmar

t.ru
OUIIN
https:/fipi.ru/

6  [[locmemoBarenbHOCTH 5 POIII
U TIPOTPECCUH https://resh.edu.ru/

Skysmart
https://edu.skysmar



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/

t.ru

DOUITN
https://fipi.ru/
[ToBTOpCHHME, Skysmart
0000111EHHE, https://edu.skysmar
cucTeEMaTU3aLHsA t.ru
3HAaHUU DOUIIN
https://fipi.ru/
OBIIEE 68
KOJIMYECTBO
YJACOB I10

[TPOTPAMME



https://edu.skysmart.ru/
https://fipi.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/

11 KJIACC

Ne n/n

HaumenoBanue pa3jaea
(Tembl) Kypca

Kouuue
CTBO
qacoB

KonTpoa
bHbIE
padoThI

HpaxkTu
yecKune
padoThI

JIEKTPOHHBI
e
(uu¢posbie)
oOpa3oBareJ
bHbIE

pecypchl

CteneHb ¢ paliMoOHaIbHBIM
oKa3aTeseM.
[loka3zarenbHast QyHKIMS.
[loka3zaTenbHblE ypaBHEHUS
1 HEpPABEHCTBA

12

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
DOUITN
https://fipi.ru/

Jlorapudgmuueckast GyHKIMs.
Jlorapugmuyeckue ypaBHEeHUS
1 HEpaBEHCTBA

12

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
DOUITN
https://fipi.ru/

TpuroHoMeTpUIEeCKue
GbyHKIMY ¥ UX TpaduKy.
TpuroHoMeTpuIeCKue
HEpaBEHCTBA

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
OUITN
https://fipi.ru/

[IponsBoaHas. [Ipumenenue
IPOU3BOAHOMN

24

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
OUITTN
https://fipi.ru/

MHTEerpan u ero NnpuMeHeHUs

POIIT
https://resh.edu.

ru/
Skysmart

https://edu.skys



https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/

mart.ru
OUIIN
https://fipi.ru/

Cucrtembl ypaBHEHUI

12

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
OUITN
https://fipi.ru/

HatypanbHbie U 1ies1bIe Yucia

POIII
https://resh.edu.

ru/
Skysmart
https://edu.skys

mart.ru
DOUITN
https://fipi.ru/

[ToBTOpEeHue, 00001ICHHE,
CHCTEMATH3aIHMs 3HAHUH

18

Skysmart
https://edu.skys

mart.ru
DOUITN
https://fipi.ru/

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/

PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCThYyueOHOTO Kypca TE€OMETpHUM Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus OOYyCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYYEHUS TEOMETPHH B HAMPAaBICHUH JIMYHOCTHOTO
pa3BuTUa oOywarmmuxcs, QopMuUpoBaHUS (YHKIIMOHAIBHOM MaTeMaTH4eCKOMN
IPaMOTHOCTH, M3yYCHHUS JNPYTUX yUeOHBIX TUCIUILIMH. Pa3BuThe y oOydaromuxcs

NPAaBWIBHBIX TPEJCTABICHUN O CYITHOCTH M TPOUCXOXKJICHHH T€OMETPHUYCCKUX
a0CTpaKklUii, COOTHOIIEHUHM PEAIBHOTO M WJICAIIBHOI0, XapaKTepe OTpakKeHUs
MaTEMaTUYCCKOW HAYKOW SBJICHUH M MPOIECCOB PEATBHOTO MUPA, MECTE TE€OMETPHH
B CHUCTEME HAyK M POJIM MaTEeMaTHYECKOTO MOJCIMPOBAHKS B HAyYHOM TMO3HAHUU U
B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33pEHUS 00YYaIOIINXCS, a
TaK)Ke Ka4eCTB MBIIICHUS, HEOOXOIUMBIX TSI aJJaliTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus SBISCTCS OJHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIEro

oOpa3oBaHHWs, TaK KakK O0OCCICYMBACT BO3MOXKHOCTh M3Y4YCHHUs KaK JUCIUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlorndueckoe MblluUieHHe, (QOpMUPYEMOE TMpPU HU3YYEHHH OO0YyYaIOIUMHUCS
HNOHSITUMHBIX OCHOB F€OMETPUM W TOCTPOCHHUH ILIETIOYKH JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEILICHUS T€OMETPUUECKHX 3a/1a4, YMEHHE BbIJIBUTATh U ONPOBEPTaTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIa,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JESITeNbHOCTH 4YesnoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIUAIBLHOTO OBITHA, (hOopMa OTpaKEHUS
OKPYXAIOIIEr0 MHPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO MPEeoOpa3oBaHUs
NEeUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3amMu OO0BbEIUHSET
pasHble BUABl y4eOHOM ©  TPYJAOBOM  NEATENBHOCTH,  SABIAECTCS  OJHUM
13 MPOPECCUOHATIBHO BaKHBIX KAa4€CTB, TOITOMY aKTyajbHa 3a1ada (hOpMUPOBAHUS
y OOy4Yarommxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUAHOCTH OOPa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TMPAKTHYECKOM
JESTETHPHOCTH TI0 MHOTUM HAIPABICHUSM.

Ilens ocBoeHMs mporpaMMbl yaeOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHmsi — 001meoOpa3oBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAFOIIMXCS
gepe3  o0ecliedeHWE  BO3MOXXHOCTH  MPUOOPETEHHUS U HCIOJIh30BaHUS
CUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUW U JIEUCTBUMN, CIIEIU(PUIHBIX TEOMETPUH,
BO3MOXHOCTH YCTICIITHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAaHUEM T€OMETPHH.

[IpuopuTeTHBRIME 3amadyaMyd  OCBOCHHS ydeOHOTO Kypca «l'eomerpum»
Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

25



dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MHOTOTPAHHUKAX W TejlaxX BpalleHUs Kak
0 BAXKHEUIIMX MATEeMaTUYECKUX MOJENAX, IMO3BOJSIONIMX ONHWCHIBATh W H3y4aTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B pealbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPAIlCHUS;

OBJIQJICHUE METOJIaMH pEIICHUs 3aJady Ha TIOCTPOCHUS Ha H300paX)eHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUS ONEpUPOBATH OCHOBHBIMU MOHSATUSIMU
O MHOTOTPAaHHUKAX U TeJaxX BPAlI€HUs] U UX OCHOBHBIMU CBOICTBaMU,;

OBJIQJICHUE aJITOPUTMAMU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHSI TPOBOJUTh HECJIOXKHBIC J10KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICpKaHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPUYECKHUX CIHOCOOHOCTEH OOydYaronuxcs,
MO3HABATEJIbHOM  aKTUBHOCTH,  HCCJIEAOBATECILCKUX  YMEHUW, KPUTUYHOCTHU
MBIIIJICHUS;

dbopmupoBanue (¢GYHKIMOHAIBPHOM TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPHUU:
YMEHHE pAaclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallUSX W NPU U3YYEHUU APYTHX
y4eOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEl W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBI TE€OMETPUYECKHMU amnmapar s peuIeHUus MpPaKTUKO-
OpPUEHTHPOBAHHBIX  3a/lady, MHTEPIPETUPOBATH U  OLICHUBATH  IOJYYEHHbIC
pE3yIbTaTHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO TPOTPaMMbl IO TEOMETPUU  SIBISETCSA
BKJIFOYEHUE B KYpC CTEPEOMETPUM B Hauyajieé €ro W3y4yeHus 3ajad, peuiaeMbIX
Ha YPOBHE WHTYUTHBHOTO IO3HAHHS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILJICHHS, CTUMYJIMPYET IPOTEKAaHUE HWHTYUTUBHBIX IPOLECCOB, MOTHUBUPYET
K JaJbHEUIIIEMY U3YUYEHHUIO IPEIMETA.

[Ipeanourenne OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHUs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTBH MPEIMETHO-
MMPAKTUYECKON  AEATENBbHOCTU.  Pa3BuTMe MPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00ydJarommxcsi B Kypce CTEPEOMETPUH MPOBOIUTCS 3a CUET pemieHus 3ajad
Ha CO3JaHME NPOCTPAHCTBEHHBIX OOpa3oB W 3ajJady HAa  OMNEPUPOBAHHE
mpocTpaHCTBeHHBIMU oOpazamu. Co3ganume o0paza TPOBOAUTCS C  OMOPOM
Ha HarJIIHOCTh, @ ONIEPUPOBAHUE 0OPA30M — B YCIOBUSIX OTBIICUECHHSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMH  COJICpKAaTENbHBIMU JIMHUSMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 «kmaccax sBastorcsa: «MuororpanHukm», «lIpsMple W TUIOCKOCTH
B IPOCTpaHCTBEe», «Tena BpameHus», «BEeKTOpbl U KOOpIMHATHI B IMPOCTPAHCTBE.
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dopMHUpOBaHUE JIOTUUECKUX YMEHUHN pacpeieiieTcsl He TOJIBKO MO COJIepKATETbHBIM
JUHUSAM, HO U 0 TOJilaM 00y4YeHHUs Ha YPOBHE CPETHEr0 00IIero 0opa3oBaHus.

Conepxanue o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaraMm
OCBOCHHUSI TPOrpaMMbl MO TEOMETPUM, paCHpeleEHHbIM MO ToJaM OOy4YeHUs,
CTPYKTYpPUPOBAHO TaKUM 00Opa3oM, UTOOBI OBJIAJIEHUE T€OMETPUUECCKUMU TTOHSATUSIMU
1 HaBBIKAMHU OCYIIECTBIISIIOCH MOCIIEIOBATENIBHO U MOCTYNATEIbHO, C COOJII0ICHHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
FEOMETPUUECKUX MPEICTaBICHUN 00yUYalOMIMXCs, pacupsisa u yrayonss e€, oopa3ys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee yMcnoO 4YacoB, PEKOMEHJIOBAHHBIX [IJI1 M3y4YeHUs] Y4EOHOro Kypca
«T"'eomerpus» — 102 gaca: B 10 knmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 gac B HEJEIIO).

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenuss B 10 kiacce oOydaromwuiicss TOJYYUT CIICAYIOIINE
IPEIMETHBIC PE3yJIbTaThI:

OIIepUPOBATH MOHATUSIMHU: TOYKA, TIPSIMas, INTIOCKOCTH;

OPUMEHSITh AKCHOMBI CTEPEOMETPUH U CJEACTBUS W3 HHUX IMPU PEIICHUU
reOMETPUUECKUX 3a/1a4;

OIepUPOBATH MOHATUSAMHU: NMAPAJIICIBHOCTDh U MEPHEHAUKYISIPHOCTH MPSMBIX U
IUIOCKOCTEH;

KJaccu(UIUPOBaTh B3aMMHOE PACIOJOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTRBE;

OTIEpUPOBATH MOHITUSIMU: JIBYTPAHHBIN YTOJ, TPAaHU IBYTPAHHOTO yria, pedopo
JBYTPAHHOTO YTJIa, IMHEWHBIN yroJ ABYTPAaHHOTO YIJIa, TpaJdyCHast Mepa IBYTPaHHOTO
yria;

ONEepUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TIUpaMuaa, TpHU3Ma,
MPSIMOYTOJIbHBIN TTapaijIesienuIe 1, Ky0);

KJ1accu(UIMPOBaTh MHOTOTPAHHUKH, BHIOMpasi OCHOBAHUS VISl KIacCU(UKAIINH
(BBIMTYKJIBIE ¥ HEBBITTYKJIbIE MHOTOTPAaHHUKH, TIPABMIIBHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIC TTPU3MBI, TTApAIJICIICTIUIIC/I);

OTIEpUPOBATH MOHATHIIMU: CEKYIIasi TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUCHUMN, UCTIONIB3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB METOJIOM CIICJIOB, BBITIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYP: BUI CBEPXY, COOKY,
CHU3Y;

pemiath 3a7a4d Ha HAXOXKJECHHWE TCOMETPUUYECKUX BEJIMYHMH MO 00pas3ram WiIH
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHAUTHYCCKHE METOABl TPU PEIICHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYHCICHHUE PACCTOSHHUA MEXIY IBYMS
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TOYKaMH, OT TOYKH OO0 prIMOﬁ, OT TOYKHU J0 IINIOCKOCTHU, MCKAY CKPCIIUBAIOIINUMUCS
IMPAMBIMH,

peimaTth 3ada4d Ha HAXOXKACHUC TI'COMCTPHUYCCKHUX BCIIMYHUH I10 06pa3uaM 501041
aJIropuTMaM, IMpUMCHAA HU3BCCTHBIC AHAJIUTUUCCKHUC MCTOABI IIPH PCHICHUU

CTaHJAPTHBIX  MaTeMaTHYEeCKUX  3aJa4 Ha  BBIYKMCIEHHUE  YIJIOB  MEXIY
CKPEIIMBAIOUIUMUCS MPSAMBIMU, MEXAY NPSIMOU U IJIOCKOCTBIO, MEXKY MIIOCKOCTSIMH,
JIBYTPaHHBIX YIJIOB;

BBIUHUCIATh OOBEMBI W IUIOIIAJM MOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,
NUpaMKa) ¢ MpUMEHEHUEM (HOpPMYJI, BBIUUCISATH COOTHOIICHUS MEXAY IUIOAIIMU
OBEPXHOCTEH, 00bEMaMuU OJ0OHBIX MHOTOI'PAaHHUKOB;

ONEepUPOBATH MOHATUSIMU: CHMMETPHUS B IPOCTPAHCTBE, UEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI;

U3BJIEKaTh,  MpeoOpa3oBbIBaTh W UHTEPHPETUPOBATH  HHPOPMALIUIO
O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, NMPE/CTABICHHYIO Ha YepTexkax U
PUCYHKaX;

NPUMEHSTh T€OMETpUUECKHe (PaKThl JIJISl PElIeHUs CTEPEOMETPUUECKUX 3ajad,
NPEIONaraiiX HECKOJIbKO IIAaroB PEIICHUs], €CIM YCIOBHS MPUMEHEHUs 3a7aHbl
B SIBHOU (opme;

OPUMEHATh  IPOCTEHIIME  NpOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4;

IPUBOAMUTH MPUMEPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HHU,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUH B UCKYCCTBE;

INPUMEHATh TOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIW3UPOBATh peasibHbIC
CUTyalluM M TPUMEHSATh H3yUYEHHBIE TMOHATHS B INPOLECCE IOUCKA pPELICHUs
MaTeMaTU4eCcKu CPOpMYyIUPOBAHHOM MPOOIIEMBbI, MOJIEIUPOBATh PEAJIbHbIE CUTYalIUH
Ha S3bIKE€ TE€OMETpPUH, HCCIEOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETpUYECKUX MNOHATUH M TEOpeM, ammapaTa aiaredpbl, pelaTh HMPaKTHYECKHUe
3a/1auy, CBA3aHHbIE C HAXOKIECHUEM I'€OMETPUUECKNX BEIIMYHH.

K xoniy o0yuenus B 11 kiiacce 00y4aroniuiicss HAy4nuTCs:

ONEpUPOBATH MMOHATUSAMU: IUWIMHIAPUYECKAs] IMOBEPXHOCTh, OO0Opa3yrolne
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(heprueckasi TOBEpXHOCTD;

pacrmo3HaBaTh TeNa BpamieHus (MIWIUHIP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHUS TEJT BPAIICHHUS;

KJIacCU(DUIMPOBATH B3aMMHOE PACTIOIOKEHUE C(Pephl 1 IITOCKOCTH;

ONepHUPOBATH MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BhICOTA
CEerMEHTa, IIapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJOS,
IapOBOM CEKTOP;

BBIYUCIISITh 00BEMBI U TUIOMIAU TOBEPXHOCTEHN TE BpALIEHUSI, TEOMETPUUECKUX
T€J C IpUMEHeHneM (popmyi;
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OTIepUPOBATh MOHSATHUSIMH: MHOTOTPAHHUK, BIMCAHHBIN B chepy W OMUCAHHBIHN
okoJ10 cepsl, chepa, BOUCAHHAS] B MHOTOIPAaHHUK WJIH TEJIO BpalllCHUS,

BBIYHCIISATh COOTHOIICHUS MEXIY IUIOMAIIMHA MOBEPXHOCTEH M 00BEMamMu
MMOJOOHBIX TEI;

U300pakaTh H3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJIHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTh CEUEHUS TN BPAICHUS;

U3BJICKaTh,  WHTEPNPETUPOBATH W MNpeoOpa3oBbIBaTh  HH(POPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PUTYpaX, NMPEICTABICHHYIO Ha YepTekKaxX U
PUCYHKaXx;

OIIEpUPOBATH MIOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHSATE JICUCTBHSI CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YHCJI0, OOBSICHATh, KAKKMH CBOMCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TPABHIIO MapajliecuIe/a;

OIepUPOBATh TOHATHIMU: JCKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJl MEXKIy
BEKTOpPaMH, CKaJsIPHOE IMPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPHI;

HaXOJIUTh CYMMY BEKTOPOB W TPOM3BEJCHUE BEKTOpa Ha YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE TIPOM3BEJCHHE, pACKIaJbIBaTh BEKTOp IO JIBYM
HEKOJUTHHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

PUMEHSATh TeOMETpUYEeCKhe (DAKTHI JUISl PEIICHHUS CTEPEOMETPUYCCKHUX 3ajad,
IpEeIoIaralouX HECKOJIbKO IIaroB PEIICHHS, €CIIM YCIOBUS MPUMEHEHUS 3aaHbI
B SIBHOU (popme;

pelaTh TPOCTEHINE TeOMETPUUYSCKHE 3aJadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

peniaTh 3a7a41 Ha JOKa3aTeIbCTBO MATEMAaTHUECKIX OTHOIIIEHUN U HAXOXKICHHE
T€OMETPUYECKUX BEJIMYMH MO 00pas3laM WU alropuTMaMm, MPUMEHsS W3BECTHBIC
METO/IbI TIPH PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUMEHSATh  MPOCTEUIIME  TMPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECCKUX 3a/1aY;

MPUBOJIUTH MIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTh TIONyYCHHBIE 3HAHUS Ha TMPAKTUKE: aHaIW3UPOBATh pPEATbHBIE
CUTyallul W TIPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOWCKA PEIICHUS
MaTeMaTU4ecKu c(hopMyIHpoBaHHON TPOOIEMBI, MOJACIUPOBATH PEATLHBIC CUTYAIIUH
Ha S3bIKE TEOMETPUH, WCCIICOBATh IMOCTPOSCHHBIE MOJCINA C HCIOJIb30BAaHUEM
TCOMETPUYECCKUX TOHSATUHA M TEOpeM, ammapaTra anreOpbl, pelaTth NPaKTHYCCKUE
3a/1auu, CBSA3aHHBIC C HAXOXKJICHUEM T€OMETPUICCKUX BEIIMYMH.
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COIEPKXAHUE OBYYEHUA

10 KJIACC

IIpsimble U VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTEpeoMeTpur. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH
U CIICICTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolInecs,
napasuieibHbIE M CKpellUBatomuecs npsamsie. [lapannenbHOCTh NPSIMBIX U TIIOCKOCTEN
B MPOCTPAHCTBE: IAapajulesibHbIE NPSMBIE B IMPOCTPAHCTBE, MapAJLIEIBHOCTh TPEX
OpsIMBIX, MAPAIETBHOCTh MPSIMONM W IUIOCKOCTU. YTJBbl € COHANpaBICHHBIMU
CTOPOHAMH, yTOJ MEXIY MPSAMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEM:
napajuieJibHble TUIOCKOCTH, CBOWCTBA MapaJUIeNbHbIX IIockocTel. [Ipocreiimmne
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpasdap, KyO, mapaienenunes,
MMOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTh TPSIMOM M TUJIOCKOCTH: TEPHEHAUKYJAPHBIE MNPSAMBIE
B IIPOCTPAHCTBE, NPsIMbIE NapalIeNIbHbIE U EPIICHAUKYISPHBIC K INIOCKOCTH, TPU3HAK
NEPIECHAUKYISPHOCTH MPAMOM U INIOCKOCTHU, TEOPEMA O MPAMOM MEPIEHIAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, JIMHEWHBIN YroJI ABYTPAHHOrO yria. [lepneHauKynsap u HAKJIOHHbBIE: pACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON 10 TJIOCKOCTH, MPOEKIUs (PUTYpPHI
Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEW: MPU3HAK NEPIECHAUKYIIPHOCTH
IBYX IUIOCKOcTeN. TeopeMa o TpEX NEePHEHIUKYISAPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHHUKA, BBIYKJIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKHM, pa3BEpTKa MHOrorpaHHuka. IIpu3ma: nN-yrosjbHas
npu3Ma, TpaHU U OCHOBAHMS TPHU3MBI, MpsSiMas W HAKJIOHHAs TPU3MBI, OOKOBas U
MOJIHAsA IMOBEPXHOCTh MpU3Mbl. [lapamnenenunesn, npsaMOyTroJbHBIN NapaUIeIeIUIIe]]

u ero cpouctia. [Iupamuaa: n-yronpHas nupaMmuaa, TpaHd U OCHOBAHUE MHUPAMU/IBI,
OOKOBasi M TOJTHAsI MMOBEPXHOCTh MHUPAMUJIBI, TIPABHJIbHAS W yCEUEHHAs MUpamMuja.
DOneMeHTbl TMpu3Mbl MW nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSITHE
MPAaBWJIBHOIO MHOIOTPAHHWKA, IpaBUJbHAs MpPHU3MAa M INpaBWIbHAsg NUpPaMHUIA,
MpaBUJIbHAS TPEYTOJIbHASI MUpaMUAa U MPaBWIbHBIA TeTpa’rap, Ky0. IIpencraBnenue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTadIp, A0JIeKa’Ap U ukocadap. CeueHus: Mpu3Msl
Y IUPAMU/IBI.

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPAMUIAX, MAPAIUICICIUIEIAX, TPABUIBHBIX
MHOTOIPaHHUKAX.

Boluncnenue 31€MeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans

OOKOBOII TOBEPXHOCTHM U TMOJHOW MOBEPXHOCTH MPSIMOM NPU3MBI, ILJIOIIA/b
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OCHOBaHHMM, TeopeMa 0 OOKOBOIM MOBEPXHOCTH MpsAMOMN npu3Msbl. [lnomans 00koBOM
MOBEPXHOCTH U TOBEPXHOCTU MPABWIBHOW NHUPAMHUJIbI, TEOpEeMa O IUIOMIAIN
yceu€HHOU nupamuabl. [lonstue 06 00béMe. O0BEM UpamMuabl, NPU3MBI.

[logoOuble Tenma B mnpoctpaHcTBe. COOTHONICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEJl.

11 KJIACC

TeJia BpalmeHus

[MunuHapryeckas MOBEPXHOCTh, 00pa3yroIue IWIHHIPUICCKOW TTOBEPXHOCTH,
0Ch NWJIUHAPUYECKON TOBEpXHOCTH. LIMauHIAp: OCHOBaHUSA M OOKOBasi IOBEPXHOCTD,
oOpa3yromias U 0Ch, TIIOIIAIb OOKOBOH M TOJHOM MOBEPXHOCTH.

KoHnyeckass MOBEpPXHOCTh, OOpPa3yrOIIME KOHHYECKOW TOBEPXHOCTH, OCh W
BEPIIIMHA KOHWYECKON MoBepxHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00pasyromas u
0Ch, TUIOMIAh OOKOBOI M IMOJIHOW TMOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yoIIKe U
BBICOTA, OCHOBAHMS M OOKOBAasi IOBEPXHOCTb.

Chepa m map: ueHTp, paauyc, AUAMETp, IUIOMIAAL TOBEPXHOCTH ChEpHI.
B3aumHoe pacnosnoxkeHune chepbl M IUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe,
TI0IA b CEpH.

N306pakeHue Ten BpalleHus: Ha TUIOCKOCTH. Pa3BEpTka UiInMHIpa U KOHYca.

KoMOuHanuu Ten BpallleHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WM TEJIO BPAIEHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajuieNienumnena u cieactsus u3 He€. OO0bEM MWIMHIPA, KOHYCA.
O06BEM mapa 1 miomaab chepsl.

[lono6ubie Tena B mpoctpaHcTBe. COOTHOMICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX TEJL.

Cedenusa nuiauHapa (mapajjieabHO M MEPIEHIUKYJISIPHO OCH), CEYEHHUS KOHYca
(mapamienbHOe OCHOBAHHIO U MIPOXO/IAIIEE Yepe3 BEPIINHY ), CEUCHUS IIapa.

BeKkTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha minockoctd U B mpocTtpaHcTBe. CI0KEHUE M BBIYUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM
BekTtopaM. [IpaBuno mapautenenunena. Pemenue 3anay, CBSI3aHHBIX C IPUMEHECHUEM
MpaBWJI AEUCTBUM C BeKTOpamu. [IpsiMoyrosnbHas cucteMa KOOPAUHAT B MPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocreiimue 3aaaun B KOOpAMHATAX. YTOJI MEXKIY BEKTOPAMHU.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BbIUMCIEHHE YIJIOB MEXKIYy MPSAMBIMH U
I0cKoCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I PU PEILIEHUH I'€OMETPUUECKUX 33]1a4.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumenoBanue pasaena
(TembI) Kypca

Koan
YeCcTB

qacoB

Koanue
CTBO
KOHTPO
JIbHBIX
padot

Koan
YeCcTB

NpaKT
HYecK
17104
padoT

DJIEKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/IbHbI
e pecypchbl

Beenenue B ctepeoMeTpurro

10

POIII
https://resh.edu.ru/

Skysmart
https://edu.skysmar

t.ru
DOUITIN
https://fipi.ru/

[Ipsmble U TIJIIOCKOCTH B
MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U
IUIOCKOCTEH

12

POIII
https://resh.edu.ru/

Skysmart
https://edu.skysmar

t.ru
DOUITN
https://fipi.ru/

[lepneHAUKYISAPHOCTH
MPAMBIX U INIOCKOCTEN

12

PO
https://resh.edu.ru/

Skysmart
https://edu.skysmar

t.ru
OUITN
https://fipi.ru/

Yrael Mexay HOpsSAMbIMUA U
IJIOCKOCTSIMU

10

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmar
t.ru

OUTTU
https://fipi.ru/

MHOrorpaHHUKU

10

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmar
t.ru

OUIN



https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

https://fipi.ru/

OOBEMBI 10 POLI
MHOTOIPAHHHKOR https://resh.edu.ru/
Skysmart
https://edu.skysmar
t.ru
OUITN
https:/fipi.ru/
[ToBTOpEHME: CEueHUs, 4 OUITN
PacCTOSTHUS M YTIIBI https:/fipi.ru/
OBILEE 63
KOJIMYECTBO
YACOB IIO

[TPOTPAMME



https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://fipi.ru/

11 KJIACC

YACOB I1O ITPOTPAMME

Ne | HaumenoBanmue pasgesna | Koauve| Koam| Kounm JIEKTPOHHBbIE
n/n (Tembl) Kypca CTBO | 4YeCTB| 4YeCTB (undposbie)
4acoB 0 0 o0pa3oBaTe/ibHbIE
KOHTP| NPaKT pecypchl
0JIbH | HYeCK
bIX X
pador| padort
1 Tena Bpamenus 12 1 POLI
https://resh.edu.ru/
Skysmart
https://edu.skysmart.
ru
OUITIN
https:/fipi.ru/
2 OO0BEMBI TEI 5 1 POLI
https://resh.edu.ru/
Skysmart
https://edu.skysmart.
ru
OUITN
https:/fipi.ru/
3 BexTopsl 1 KOOpAMHATHI B 10 1 POII
[IPOCTPAHCTBE https://resh.edu.ru/
Skysmart
https://edu.skysmart.
ru
OUITIN
https:/fipi.ru/
4 [ToBTOpEeHUe, 0000IICHHE U 7 (DHHH_ )
CHCTEMAaTHU3alMs 3HAHU I https.//fipi.ru/
OBIIEE KOJIMYECTBO 34 3



https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://fipi.ru/
https://fipi.ru/

PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BepoATHOCTP W CTaTUCTUKa» ©0a30BOr0 YPOBHS SBISICTCS
MPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOTO 0011ero o0OpazoBanus. Y4eOHbIA Kypc MpeaHazHadeH [ (OopMUPOBAHUS
y 00y4aronmxcsi CTaTUCTUYECKON KyIbTYypbl U IOHUMAHMS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOro MHCTPYMEHTA Il U3yYEHMs CIydYalHbIX COOBITUH, BEJIMYUH U
npoueccoB. [lpu wu3ydenun y4yeOHOro Kypca oOoramjaroTcs MpeACcTaBICHUS
oOy4aromuxcs 0 METo/Iax UCCIeOBaHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS TIOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxkanue yueOHOr0O Kypca HampaBJIeHO Ha 3aKpeIyICHUE 3HAHUH, MOJyYEHHBIX
OpU M3yYEHHWU Kypca Ha ypOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs, U Ha Pa3BUTHUE
NPE/ICTABIICHUN O CIIy4alHBIX BEJIMYMHAX U B3aUMOCBS3SX MEX]Y HUMHU Ha BaXKHBIX
npUMepax, CIOKETbl KOTOPBIX TMOYEPHHYTHl M3 OKpy’Kawliero mMupa. B pesynbraTte
y oOydvarommxcs  JOKHO  cOpMHpOBAaThCS — MpEACTaBIeHHE O  Haubolee
yIOTPEOUTENBHBIX U OOIIMX MATEeMAaTHYECKUX MOJAEINSX, UCTIONb3YEMBIX ISl ONMHUCAHUS
AHTPOMOMETPUYECKUX U IEMOTpaPUUECKUX BEIMUKH, TOTPEIIHOCTEHN B Pa3IMYHOro poja
U3MEpPEHUsAX, JUIMTETBHOCTH  O€30TKa3HOW  paboThl TEXHUYECKHX  YCTPOUCTB,
XapaKTepUCTUK MACCOBBIX SIBIEHUH U MIPOLIECCOB B OOIIECTBE.

B coorBeTrcTBHMM ¢ yKa3aHHBIMH LIETISIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JUIS YPOBHS CpEeIHETo 001Iero oopa3oBaHus Ha 0a30BOM
yYpOBHE BBIICTICHBI CIEAYIONINE OCHOBHBIE cojepkaTelbHble JTuHUU: «CiaydaliHbie
COOBITHS ¥ BEPOATHOCTUY, «CirydaifHble BETUYMHBI U 3aKOH OOJIBIIUX YHCEI».

Baxnyio dyactp y4eOHOro Kypca 3aHMMaeT H3YYEHHE TE€OMETPUYECKOro U
OMHOMMANILHOTO PAaCHpEeICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTAMH —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpeIeICHUSIMU.

Conepxanue nuHuUd «CiaydaiiHble COOBITHS U BEPOSTHOCTU» CIYXHUT OCHOBOIA
s (GOPMHUPOBAHUS MPEACTAaBICHUA O PpaCHpeleIeHUHd BEpPOSITHOCTEH Mexay
3HAUCHUSMH CIy4YalHBIX BEIWYMH, a TakKe 3Ta JHHHS HeoOxonuma Kak 0asa
IUIA U3yYeHUsl 3aKOHAa OOJIBIINX 4YKcel — (YyHIAMEHTAJbHOTO 3aKOHA, JACHCTBYIOIIETO
B IpHUpOJIe U OOIIECTBE U HMMEIOUIETO MaTeMaThdeckyro (gopmanuzanuio. Cam 3aKoH
OONMBIIMX dYHCEN Tpejaraercs B O3HAKOMUTENbHOW (opMe ¢ MUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTU4YecKoro (popmanusma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMH BEIMYMHAMH, AKIEHTUPYIOT
BHHMAaHUE OOY4YarONIMXCSl HA OMUCAHUM U U3YUYEHUHU CIIyYalHBIX SIBJICHUU C MOMOILbIO
HEeNpepbIBHbIX (QYHKIUI. OCHOBHOE BHHUMAHHE YZAEJSETCS IOKa3aTeIbHOMY H
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HOPMAJILHOMY  pPACTpEeNCHHUsIM, TPH OTOM MPEATNOaracTcs O03HAKOMHUTEIIBHOE
H3ydeHHE MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OO6miee 4YMCIO 4YacoB, PEKOMEHIOBAHHBIX [ HW3Y4Y€HUs] Yy4eOHOro Kypca
«BeposiTHOCTh U cTraTucTHKa» — 67 vacoB: B 10 kiacce — 34 yaca (1 yac B Hemeio),
B 11 ximacce — 33 yaca (1 yac B HeaEINIO).

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiaacce oOydaromuiicss HOJy4UT CAEAYIOLINAE TPEAMETHBIE
pe3yJbTaTHI:

YUTATh U CTPOUTDH TAOIUIIBI U TUATPAMMBI,

OTIepUPOBaTh MOHATHAMH: CpeAHee apupMEeTHUeCKOoe, MeauaHa, HauOoJbIIee,
HaMMEHbIIIee 3HAYCHNE, pa3Max MacCHBa YHCIOBBIX TAHHBIX;

OTIEPUPOBATH MOHATUAMU: CITy4ailHBIN SKCTIEPUMEHT (OTIBIT) U CITydaifHOE COOBITHE,
DJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIH HMCXOJM) CIyYalHOrO OTbITA, HAXOIUTH
BEPOSITHOCTH B OIBITAX C PaBHOBO3MOXKHBIMHU CITyYaWHBIMUA COOBITHSIMH, HAXOIAUTHh H
CpaBHUBATh BEPOSITHOCTH COOBITUI B M3yUEHHBIX CITy9allHBIX IKCTICPUMEHTAX;

HaxXoIWUTh W (OPMYIMPOBATH COOBITHS: TIEpeceYeHHe M OOBEAMHEHHE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOINOJOXKHOE JAHHOMY  COOBITHIO,  IOJIb30BaThCS
auarpamMmamu Jitniepa u GopMyIIoil ClI0KeHUsI BEpOATHOCTEN IIPU PEILIEHUH 3a/1ay;

ONEepUpOBaTh IOHATUSMU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJIWUTh BEPOSITHOCTH C IOMOIIBIO IpaBUia YMHOXXEHHS, C IIOMOILIBIO JepeBa
CJIy4aliHOT'O OIIBITA;

OPUMEHATh KOMOMHATOpPHOE TMpaBWJIO YMHOXKEHHS TpU pEIIeHUH 3aj]ady;

ONepUpPOBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEpUs
UCTBITAaHUM, YCIIeX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCUMBIX
UCTIBITAHUM 1O MEPBOIO yCIlexa, HaXOAUTh BEPOSTHOCTU COOBITUN B CEPUM MCIBITAHUMN
bepnynnu;

ONepUpOBaTh MOHATUAMM: CllydailHas BEJIIMYMHA, PACHpPECICHUE BEPOSITHOCTEMH,
AuarpaMma pacupezesieHusl.

K xoniy o0yuenus B 11 kiacce oOyJaromuiicss TOTYyYUT CASAYIONINAE TPEAMETHBIC
pe3yJIbTaThI:

CpPaBHUBATh BEPOSTHOCTH 3HAUEHUN CITyHYaHOW BEJIMYMHBI IO PACTIPEACICHUIO WU
C IMMOMOIIBIO JUarpaMm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXXHUIAHUS, MPUBOJUTH NPUMEPHI, KaK
MPUMEHSAECTCS  MAaTEMATUYECKOE  OXKHMAAHHWE  CIYyYalHOM  BEJIIMYMHBI  HAXOJUTh
MAaTEMaTHYECKOE OKUIAHUE 110 JAHHOMY PaCIpPEICIICHUIO;

MMETh NPEACTABICHUE O 3aKOHE OOJBIIUX YHUCET;

MMETh MIPEACTABICHUE O HOPMAJIbHOM PACIPENCIICHHM.
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBnenne JaHHBIX C TOMOIIbI0 Tabnui, u  auarpamm. CpenHee
apudMeTHIecKoe, MeJIMaHa, HauOoJbIIee U HAaUMEHBIIIEe 3HAUCHUS, pa3Max, TUCIIePCUs
Y CTaHJIapTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB.

CnyyaiiHple SKCHEPUMEHTHI (OMBITHI) W CiIydalHbIE COOBITHS. DJEMEHTapHbIC
coObiTUsa  (McX0/abl). BeposTHOCTH ciydailHOTO CcOOBITHUS. bBaAM30CTH YacTOTHI U
BEpPOSTHOCTU COObITUN. CilydyallHbIE OMBITHI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUAMHU. BeposaTHOCTH COOBITHI B OMNBITAX ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Hajag COOBITUAMH: TepeceueHre, OObEeIUHEHHUE, MPOTHUBOMOJIOKHBIE
coObITHs. J{narpammel Ditnepa. @opMylia CI0KEHUS BEPOSTHOCTEM.

VYcCioBHAas BEPOSTHOCTb. YMHOXKEHHUE BEpPOSTHOCTEW. JlepeBO ciydailHOro
skcniepumenTa. @opmyiia MoaIHOW BeposTHOCTH. HezaBucumbie COOBITHS.

Kombunatopuoe mnpaBwino ymHokeHus. IlepectanoBku u daktopuan. Ywucio
couetanuit. Tpeyronsuuk [lackans. ®opmyna Ounoma HeloToHa.

bunapHblii ciaydailHbli ONBIT (MCMBITAHUE), yCcHeX U Heyaada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 TepBoro ycrexa. Cepusi He3aBUCHUMBIX
UCHbITaHUN bepHyIuin.

Cnydaitnas BennunHa. Pacnipenenenue BeposaTHocTel. J[narpaMmma pacnpeeneHus.
[Ipumepsl pactpeneneHuii, B TOM YUCie, TeOMETPUUECKOE U OMHOMUATIBLHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIy4YallHbIX BEJIIMYMH: MaTeMaTH4YECKOE OKHUIaHHUE,
IUCIIepCUs M CTaHJApTHOE OTKJIOHEHHWE. [Ipumepsl NpHUMEHEHHsS MaTEeMaTHYECKOTO
OXKHMJAaHUS, B TOM 4YHUCJIE B 3aJayax W3 [OBCEAHEBHOW XKU3HH. MaremaTuyeckoe
OXKHJaHWE OWHAPHOW CIIy4allHOW BETWYMHBL. MaTeMaTHYeCKOEe OXHUIAAHHE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4eCKOe OXUJIAHUE U JUCIIEPCHUS F€OMETPUYECKOr0 U
OMHOMMAIIEHOTO PACTIPEICICHHI.

3akoH OONBININUX YHCENI U €r0 PoJib B HayKe, Ipupojae u odmecTBe. BriOopouHbIN
METO]I UCCIENOBAHUM.

[Ipumepsl  HENmpepbhIBHBIX  Cly4aWHbIX BenuuuH. [loHATHE O TIOTHOCTH
pacripeneneHus. 3ajadd, MPUBOASLIME K HOpMalbHOMY pacnpeaeneHuto. [lonsarue
0 HOPMAJIbHOM PAaCHpPEAECICHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammeHoBaHue pa3aena (TeMbl) Koun Kouu| Koau| DiieKTpoHHBIE
n/m | Kypca yecT | yecT | 4ecT | (Hu(ppoBbIe)
BO BO BO o0pa3oBaTeJibH
4aco | KOHT| MpaK| ble pecypchbl
B poJib | TH4Ye
HBIX | CKHX
pabo | pabo
T T
1 [IpeacraBieHye JAHHBIX 4 https:/fipi.ru/
¥ ONHUCATENIbHAS CTATUCTHKA
2 CityuaifHbIe OITBITHI 3 1 |https:/fipi.ru/
Y CIydaiiHble COOBITHS, OIBITHI C
PaBHOBO3MOKHBIMUAJIEMEHTAPHBIMU
MCXOlaMU
3 Onepaiuy Hajl COOBITUSAMHU, CII0KEHNE 3 https://fipi.ru/
BEPOSITHOCTEN
4 Vi10BHAs BEPOATHOCTD, IEPEBO 6 https:/fipi.ru/
CIIy4aliHOTO OmbITa,PopMyIia
TIOJIHOM BEPOSTHOCTH
HE3aBHCHUMOCTh COOBITUI
5 DIEMEHTBI KOMOUHATOPHKH 4 https:/fipi.ru/
6 Cepu ocen0BaTeNbHbIX 3 1 |https://fipi.ru/
VCTIBITAHU I
7 Ciy4aiiHble BEIMYMHbBIH 6 https:/fipi.ru/
pacrpe/ieIeHus
8 [ToBTOpEHHE, 0000IIEHNE, 5 1 https:/fipi.ru/
CHUCTEeMaTH3alNs 3HAHUU
OBIIEE KOJJMYECTBO YACOB 34 1| 2

[10 [TIPOTPAMME
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11 KJIACC

Nen/m| Haumenosanmue pasgena | Koanue| Kosu| Kosn| DuiekrponHble
(TembI) Kypca CTBO | 4YeCT| 4ecT (undposbie)
4acos BO BO | o0pa3oBaTe/IbHbI
KOHT| Mpak e pecypchl
pPoOJib| THYe
HBIX | CKHX
pado| paGo
T T
1 MaTtemaTuyecKoe OKuIaHHe 4 https://fipi.ru/
CIy4alHOMN BEJIUYHUHBI
2 Jlucniepcus ¥ CTaHIAPTHOE 4 1 https:/fipi.ru/
OTKJIOHEHHE CIIy4alHOU
BEJTNYUHBI
3 3aKoH OOJIBIINUX YUCEIT 3 https://fipi.ru/
4 HenpepsiBHBIE citydaiitbie 2 https://fipi.ru/
BEJIMYMHBI (pacipeieseHus )
5 HopmansHoe 2 https://fipi.ru/
pacrpeneneHue
6 [ToBTOpeHme, 0000IICHHE U 19 1 https://fipi.ru/
CHCTEMAaTH3alMs 3HAHU I
OBUIEE KOJIMYECTBO 34 1 1 https://fipi.ru/

YACOB I1O ITPOTPAMME
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