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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o MaTeMaTuKe Ha YPOBHE CpEAHEro o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
dI'OC COO ¢ yu€ToMm COBpEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABISIEMBIX K MATEMaTUYECKOMY
00pa3oBaHMIO, U TPAAULIUI poccuiickoro oOpa3oBanus. Peannsanus nporpaMMbl 1o MaTeMaTHKe
o0ecreurBaeT OBJIaJICHUE KIIFOUEBBIMU KOMIIETEHLIUSMHU, COCTABIISIONIMMHI OCHOBY JJIsSi CAMOPAa3BUTHUSA U
HEMPEPBIBHOTO 00pa30BaHMsL, IIEIOCTHOCTH OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MIO3HABATEILHOTO PA3BUTHUS
JUYHOCTH 00YYarOIIUXCSI.

B nporpamme 1o MareMaTuke ydTeHbl Ueu U nonoxeHus: Konuenuuu pa3BuTus MaTeMaTu4eckoro
oOpazoBanus B Poccuiickoit denepannu. B cooTBETCTBIM ¢ Ha3BaHHEM KOHIEHIINH, MaTeMaTHUYECKOe
o0pa3zoBaHKe JOKHO, B YACTHOCTH, IIPEAOCTABIATH KAKIOMY 00yUaromeMycss BO3MOXKHOCTh JIOCTHKECHUS
YpOBHSI MaTEMaTUYECKUX 3HAHUHN, HEOOXOAUMOTO /7S IajbHEHIIel ycrenHon ®u3Hu B obmiectse. MimeHHo
Ha pelIeHre ITON 3aa4M HalleJieHa MporpaMmma o MaTeMaTiuke 6a30BOro ypoBHSL.

B snoxy undposoii Tpanchopmanuu Beex cep 4eIoBeueCcKoi 1eATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOI MaTeMaTH4ECKOM MOATOTOBKH. YK€ B IIIKOJIE
MaTeMaTHKa CIIYKUT OIIOPHBIM MPEIMETOM /Il U3YyUEHUsI CMEKHBIX TUCLUIUINH, a B )KU3HHU [1OCJIE IKOJIbI
peaIbHOM HEOOXOAMMOCTHIO CTAHOBUTCSI HEMPEPBIBHOE 00pa30BaHUE, UTO TPEOYET IMOTHOIEHHOW 0a30BOi
o011eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOH. ITO 00YCIOBIEHO TE€M, UTO B HAIIU
JTHH PAcTET YMCIIO CHEIHATBHOCTEH, CBSI3aHHBIX C HEMTOCPEICTBEHHBIM ITPUMEHEHHEM MaTeMaTHKU: U B cepe
HSKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIACTAX, U JaKe B TyMaHUTapHBIX cepax. Takum o6pazom,
KPYT 00Yy4arouuxcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM TPEAMETOM, CYIIECTBEHHO
pacumpsieTcs.

[IpakTuueckas nMoxae3HOCTh MaTEMATUKU O0YCIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIE OTHOILIEHUS OT
IIPOCTEHMIINX, YCBAUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHUSI HAYYHBIX U TEXHOJIOTMYECKUX HIeH. be3 KOHKPETHhIX MATEMaTHYECKUX 3HAHUH 3aTPYIHEHO
MIOHMMAaHKE IPUHIIUIIOB YCTPOMCTBA U MCIIOJIb30BaHUsI COBPEMEHHON TEXHUKH, BOCIPUATHE U UHTEPIPETALUS
pa3zHoO00pa3HON COLMATBFHOM, YKOHOMUYECKOM, MOMUTHYECKON nH(popMauu, ManodhdexkTuBHa
MIOBCE/IHEBHAA MTPaKTUUECKast 1eATeNbHOCTh. KaxkioMy 4enoBeKy B CBOEH KU3HU MPUXOIUTCS BBIITOJIHATD
JIOCTATOYHO CJIOKHBIE PACUEThI U COCTABIATH HECIIOKHBIE aITOPUTMBI, HAXOUThH HYKHbIE ()OPMYIIBI U
MIPUMEHSTh UX, BIIAJIETh IPAKTUYECKUMH NPUEMAMHU T'€OMETPUUECKUX U3MEPEHHI U TOCTPOCHUM, YUTATh
uH(pOpMaINIO, IPEACTABICHHYIO B BUAY TaONIHUI, 1UarpaMM U rpaduKoB, )KUTh B YCIOBHIX
HEeOoMNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep CIIy4aiHbIX COOBITHA.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCé Oolee
BaYKHBIM CTAHOBUTCS MAaTEMaTUUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIIUIACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yuenus MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIJIEHUS YEJI0BEKA
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKINS U AENYKIUsA, 0000IIeHNe U KOHKPETU3aIs, aHaIu3 U
CHHTE3, KJIaccu(UKaIMs U cucTeMaTu3anus, abcTparupoBanue U aHajuorus. O6beKThl MaTeMaTHUECKUX
YMO3aKII4YEeHUH, TPaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHNU3M JIOTUYECKUX TOCTPOCHHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (OPMYINPOBaTh, 0OOCHOBBIBATH M JOKA3bIBATh CYKICHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. MaTemMaTrKe NpUHAAJIEKUT Beaylas posib B popMHUpOBaHUHU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAaHUN YMEHUH 1eHCTBOBATH 110 3aJJaHHBIM aJIFOPUTMaM,
COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemienns 3a1a4 — OCHOBHOM y4eOHOM
JESTEIbHOCTH Ha ypOKaxX MaTEMaTUKU — Pa3BUBAIOTCS TBOPUYECKAsl U IPUKJIAJHAs! CTOPOHBI MBIIIJIEHUS.

OO0y4enne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBaTh Y 00yUYaIOIUXCSl TOUHYIO, PallMOHAIbHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0IAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpeICTBa JIJIsl BRIPAXKEHUS CY>KJIEHUIN U HarJIATHOTO UX MPECTaBICHUS.

Heo6xoauMbIM KOMIOHEHTOM 001IIeH KYIbTYphl B COBPDEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIIee
3HAKOMCTBO C METO/IaMU MO3HAHUS IeUCTBUTEIBHOCTH, MTPEICTABICHHE O MPEAMETE U METOJIE MATEMaTUKH,
€ro OTJIMYMS OT METO/I0B €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MAaTEMaTUKH
JUIS pellieHus] HayYHbIX U MPUKJIAJAHbBIX 3a/1a4. TakuM o0pa3oM, MaTeMaTHuecKoe 00pa3oBaHNe BHOCUT CBOM
BKJIa/1 B (POpMHUpPOBaHKE OOILEH KYIbTYphl YeIOBEKa.



N3ydyenne MaTeMaTHKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIIOBEKA, TOHUMAHUIO KPACOTHI U
U3SIECTBA MATEMATUYECKUX PACCYXACHUM, BOCIIPUATHIO FTEOMETPUUECKUX (GOpPM, YCBOCHHIO HIEU
CUMMETPHH.

[IpuopurerHpiMU 1IesiMU 00y4eHHs MaTemaTuke B 10—11 kimaccax Ha 6a30BOM YpPOBHE SIBJISIOTCS:

dbopMUpOBaHUE IIEHTPATHHBIX MATEMATUICCKUX MOHITHIA (YHCII0, BETMYMHA, TeOMETpUIecKas purypa,
MepeMeHHas1, BEpOATHOCTb, (DYHKIHS), 00eCTIEYNBAIOLINX [TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJarOIIUXCS;

MOJIBeJICHUE 00YYarOIIMXCsl Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U MAaTEMAaTUKU U
OKPYKaoIIero MUpa, MOHNMAHNE MAaTEMATHKH KaK YacTH OOIIEH KyIbTyphl YEIIOBEYCCTRA,;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4daromuxcsi, I03HaBaTeIbHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS, THTEPECa K U3YUEHUIO MaTEMATHKH;

dbopmupoBanue HyHKIIMOHATBEHON MaTeMaTHUYEeCKONH TPAMOTHOCTH: YMEHUS paclio3HaBaTh
MaTEMaTHYECKHUE ACTICKThI B PEATbHBIX KU3HEHHBIX CHUTYAIVSIX U IPU U3YYCHUU APYTUX YIEOHBIX TPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTE!, (OPMYIMPOBATH UX HA S3bIKE MATEMATHKHU U CO3/IaBaTh
MaTeMaTU4eCKUe MOJIEIH, MPUMEHITh OCBOCHHBI MAaTEMAaTUYECKUM anmapar Jyisi pelieHusl MpaKTHUKO-
OpPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJy4YEHHBIEC PE3YIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepxkaHus MateMaTuku B 10—11 kmaccax siBisiroTcs: «Hucna v BBIYUCIICHUS,
«Anredpa» («Anredpanyeckue BIpaXXeHUs», «YpaBHEHHs U HEPaBEHCTBay), «Hauana MmaTeMaTuyeckoro
ananmm3ay, «I'eomerpusi» («I'eomerpudeckne GUTYpHI U UX CBOWCTBAY, «M3MepeHne reoMeTpuIecKux
BEJIMYUHY), «BeposTHOCTh U cTaTUCTUKAy». [laHHBIC IMHUM Pa3BUBAIOTCA MapajUIeNbHO, KaKIas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT IPYTrOM, a B TECHOM KOHTAaKTE U
B3aumMoJieiictBun. Kpome 3T0oro, ux 00beIuHSAET IOTHYecKasi COCTaBJISAIONIasl, TPAAULIMOHHO IPUCYILas
MaTeMaTUKe U MPOHU3BIBAIOIIAS BCE MATEMAaTUUECKUE KYPCHI M COJIEP)KATEIIbHbIC JIMHUH.
ChopmynupoBanHoe B PI'OC COO TtpeboBaHUEe «BIaJeHUE METOAAMHU JJOKA3aTEIbCTB, aITOPUTMAMU
pelIeHus 3a/1a4, yMeHHE (DOPMYITHPOBATH ONPEICICHHSI, AKCHOMBI U TEOPEMBI, IPUMEHSThH UX, TPOBOIUTH
JI0Ka3aTeNIbHbBIE PACCYKACHHS B XOJI€ PEIICHUS 3aau» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
(bopMHPOBaHHE JTOTHYESCKHX YMEHUH pacIpeessieTcsl 10 BCEM rojiaM 00yUCHHs Ha YPOBHE CPEAHETO 00IIero
oOpa3oBaHHs.

B cootBerctBrn ¢ ®I'OC COO MareMartuka siBisieTcs: 00s13aTeIbHBIM MPEIMETOM Ha JAHHOM YPOBHE
oOpazoBanus. [IporpaMmoii mo MaTemMaTHKe MpeaycMaTpUBAETCA U3YUeHHE yueOHOro MpeIMeTa
«Marematuka» B paMKax TpEX yueOHBIX KypcoB: «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHATH3ay,
«"eomeTpusi», «BeposTHOCTh U cTaTUCTUKAY». DOPMHUPOBAHHE JTOTUYECKUX YMEHUN OCYIIECTBIISETCS Ha
MPOTSHKEHUH BCEX JIET 0OyUeHMsI Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl, a JIEMEHThI JIOTUKH
BKJIIOUAIOTCS B COJIEPKaHME BCEX Ha3BAaHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6ree yncIo YacoB, peKOMEHAOBAHHBIX It u3ydeHust marematuku B 10 kimacce 170 vacoB (5 gacoB
B HEJIENI0): Ha «ANre0py ¥ Hayaia MaTeMaTHYECKOro aHalu3a» - 68 yacoB (2 yaca B HEJIENIO), Ha
«I"eomeTpuro» - 68 yacoB (2 yaca B HeZIeN0), HA «BeposITHOCTh M CTAaTUCTUKY» - 34 "aca (1 Jac B Henero).

COAEPKXAHUE OBYUYEHUSA
Y4eOHblil Kypc «AJredpa u Ha4aJI1a MATEMATHYECKOT0 AHAJIU3A):

Yucia v BBIYMCICHUSA

Pannonanbhblie yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHbIE
nepuouveckue Apoou. ApudmMernueckue onepariy ¢ padoHANbHBIMUA YUCIAMU, TPE0Opa3oBaHUs
YHCIIOBBIX BhIpakeHU. [IpuMenenune npo0eit 1 MpoLeHTOB AJIsl PeIeHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX
OTpacjei 3HaHUW U pealbHOU KU3HHU.

JeiicTButenpHble yKcna. PanrionanbHble M HppallMOHAIbHbIE Yucia. Apu(MeTuyecKknue onepauu ¢
JelcTBUTENbHBIMU unciamMu. [TpuOnuxEHHbIe BEIUMCIIEHUS, TPaBUiIa OKPYTJICHHS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUMN.

Crenensb ¢ 1enbiM nokaszareneM. CtangapTHast popma 3anucu AeWCTBUTENLHOIO YHCIA.
Hcnonb3oBanue noaxosien (opMbl 3aIIUCH IEHCTBUTENIBHBIX YHCENT AJIs PeLIeHUs MPaKTUUECKUX 3a7a4 U
IIPE/ICTaBICHUSI JAHHBIX.



Apudmernueckuii KOpeHb HaTYpaIbHOH cTeneHu. J(edcTBus ¢ apupMETHUECKUMHI KOPHIMU
HaTypajbHOM CTEICHHU.

CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIOBOTO
apryMeHTa.
YPaBHeHI/Iﬂ N HEPABCHCTBA

ToxzaecTBa u TOXKIAECTBEHHbIE MTPeoOpa3oBaHUs.

[IpeobpazoBanne TPUrOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (YOPMYJIBL.

VYpaBHeHue, kKOpeHb ypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTo1 HHTEepBaoB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanioHaabHbIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEHICHUIO MATEMATUYECKHUX 3a/1a4 U 33/1a4 U3 Pa3In4YHbIX
o0JiacTeil HayKH U peallbHOW KHU3HH.
DOyHKUUM U Tpaduku

dyHK1u, crocoObl 3ananus Gynkiuu. ['paduk pyHkuu. Bzaumuo oOpaTHbie yHKITHH.

Ob6nacTp onpeneneHust 1 MHOKECTBO 3HaueHui pynkiun. Hymn dyakmun. [pomexyTku
3HAKOMOCTOAHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennast GyHKIHUS C HATYpaJbHBIM H LENbIM MToKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHS N-0i CTeneHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUYECKUX PYHKIINUNA YHCIOBOTO
aprymMeHTa.

Hauajga mareMaTuuecKoro aHajm3a
ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BaTeIbHOCTEH. MOHOTOHHBIE 1TOCIEI0BATEIHHOCTH.
Apudmerndeckas 1 reoMeTpryecKas mporpeccuu. beckonedHo yObIBaromas reoMeTpudeckas
nporpeccusi. Cymma 6€CKOHEUHO YOBIBaIOILEH TeoMeTprudecKoi nporpeccun. @opmyra CI0KHBIX IPOLEHTOB.
Hcnonp30Banue Mporpeccuy sl PEICHUs peabHbIX 3a/1au MPUKIAIHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, ornepanuu Haj MHOkecTBamu. J{uarpammel Ditnepa—Benna. [Ipumenenue TeopeTuko-
MHOECTBEHHOT'O arlapara Jjisi OUCaHUsl PEAIbHBIX IIPOLIECCOB U SIBICHUM, TPU PELLIEHUN 33]1a4 U3 JPYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, 10KA3aTEIbCTBO.

Yueonnlii kypce «I'eomerpusi»:

IIpsimble U IUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE IOHATHS cTepeoMeTpun. Touka, mpsiMasi, MI0CKOCTb, MpocTpaHcTBo. [TonsTHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CIIECTBUS U3 HUX.

B3anMHOe pacnonoKeHue NpsMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECH, IApAIUICIIbHBIE U
CKpeIuBaoImuecs npsaMsle. [lapamnenbHOCTh IPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MAapaJlICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, NapaIIENbHOCTD TPEX MPAMBIX, HaPAIUICIIBHOCTD MPSAMOH U IUNIOCKOCTH. YTIIBI €
COHAITPABJIICHHBIMHU CTOPOHAMHU, YTOJI MEXIY IPAMBIMHU B IIPOCTpaHCTBE. [[apaienbHOCTh IOCKOCTEN:
napajJiesibHble TUIOCKOCTH, CBOMCTBA MapaulebHbIX MI0cKocTel. [IpocTeiine npocTpaHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’p, KyO, napajuienenumnes, HoOCTPOCHUE CEUCHHH.

[IepnieHAUKYIAPHOCTD NPSAMOM U IIJIOCKOCTH: IEPIIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IIPSMBIE
MapajuleIbHbIE U MEPIICHIUKYIISPHBIE K INIOCKOCTH, IPU3HAK MTEPIIEHINKYIIPHOCTH MPSMOM U TUIOCKOCTH,
TeopeMa O IIPSIMOM MEPIEHAUKYIIIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEKY IPSIMOU U
IIJIOCKOCTBIO, IBYTPAHHBIN YIroJl, JMHENHBIM YroJ IBYrpaHHOro yriia. [lepneHauKymsap U HaKJIOHHBIE:
paccTosiHue OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 MIIOCKOCTH, MPOEKIMS (UTYphI Ha
IUIOCKOCTB. [IepnenauKyIIpHOCTh IIOCKOCTEN: IPU3HAK NEPIICHIUKYIIIPHOCTH ABYX INIOCKOCTEH. Teopema o
TpEX MEPIECHIUKYIAPaxX.

MHoOrorpaHHuKH



[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAaHHHUKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. [Ipusma: n-yroiapHas npusma, TpaHd M OCHOBAHMSI IPU3MBI,
npsiMasi ¥ HaKJIOHHAs IPU3MBbI, O0OKOBast U TIOJHAsI IOBEPXHOCTh MPpU3MBL. [lapamienenuresn, npsMOyTOIbHbIHA
napajuleJienunes u ero coicraa. [lupamMuna: n-yronbHas nupamuzia, TpaHd U OCHOBAHUE ITUPAMHUIBL,
O0KOBast ¥ OJTHASE TOBEPXHOCTh MMPAMHU/IBL, IPABUIIbHAS M YCEUEHHAS MUpaMUIa. DIIEMEHTHI IPU3MBI U
nupamubl. [IpaBuiibHbIE MHOIOIPaHHUKH: TOHATHE ITPABUJIBHOIO MHOTOTPAHHUKA, TPABWIIbHAS [IPU3Ma U
NpaBUJIbHAS TUPAMU/IA, IPABIIIbHAS TPEYTOJIbHAS TUPAMIJIA U TPaBHIBHBIN TeTpasap, kyo. [Ipencrasnenue
O IIPaBWJIBHBIX MHOTOI'PAaHHUKAX: OKTA3P, NOACKa’Ap U uKocasap. CedeHus NpU3Mbl U MUPaMUIBIL.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSMOMN, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUU B IUPAMHUJAX, NapaJUICICIUIEIaX, TPAaBUIbHBIX MHOTOIPAaHHUKAX.

Brrurcnenue 31eMEeHTOB MHOTOTPAHHUKOB: pEé0pa, AuaroHanu, yrisl. [Inomans 60koBo
MIOBEPXHOCTHU U ITOJIHOW IIOBEPXHOCTH MPSAMON IPU3MBI, IUIONIA1b OCHOBaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPsAMOii ipu3Mbl. [1nomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIBHOM MTUPAMUJIBI,
Teopema o IUIoIaau yceu€HHOM nupaMusl. [Tonstue 06 o6béme. O0bEM NUpaMUIbl, IPU3MBI.

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKAY TUIOMIAAIMU TIOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIL.

Y4eOHbIl Kypc «BeposiITHOCTD U CTATHCTHKA

[IpencraBnenne JaHHBIX ¢ MOMOIIBIO TabwI U nuarpamMm. CpeaHee apudMeTHIecKoe, MeTnana,
HauOoJIblIIee M HAMMEHbIIIee 3HAaYeHUs, pa3Max, AUCIEPCUs U CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB.

CriyualiHble SKCIIEPUMEHTHI (OMBITHI) U ClIydaiiHble COOBITHS. DJIEMEHTApHbIE COOBITUS (UCXO/IbI).
BeposiTHOCTB ciiy4aiiHOro coObITUs. Biin30CTh 4acTOTHI U BEPOSTHOCTH cOOBITHH. CiydaiiHble OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. BEpOSTHOCTH COOBITHII B OTIBITAX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.

Onepanuu HaJ COOBITUSME: TIEpeceUeHre, 00beIMHEHUE, IPOTHBOIOJIOKHBIC COOBITHS. J[narpaMmer
Oiinepa. ®opmyna ClI0XKEHUs BEPOSATHOCTEM.

VYciioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. JlepeBo ciaydailHOro 3kcriepuMmenTa. @opmyna
IIOJIHOM BeposiTHOCTU. He3aBucuMble COOBITHSL.

Komb6unaropnoe npasuino ymHoxenus. [lepectanoBku u pakropuain. Hucno coueranuit. TpeyroabHuk
[Tackans. dopmyna 6uHoma HeroToHa.

buHapHbIii ciydaliHbIi ONBIT (MCIBITAHUE), yelieX U Heynada. HesaBucumeble ucneitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHymn.

Cnyuaitnas BennuuHa. Pacnipenenenue BepositHocTeil. /luarpamma pacnpenenenus. [Ipumepsr
pacripeieieHui, B TOM 4HCie, TeOMETPUUECKOe U OMHOMHUAIIBHOE.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3SOBAHMUSA

N3ydyeHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs HAMPABJICHO Ha TOCTIKEHUE
00yUaIOIUMUCS JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHUS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMaTHKH Ha YPOBHE CpeIHEro oo1iero oopaszoBanus y odyyaromerocsi oyayr
c(OpMUPOBAHBI CIEAYIONINE JIUYHOCTHBIE PE3YIbTAThI:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00y4aIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO UJieHa
poccuiickoro o0IecTBa, MpeCTaBIeHHe 0 MaTEMaTHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYP, SIBJICHU, IPOLEAYp FPaXkAaHCKOTO 0011ecTBa (BBIOOPHI, OTIPOCHI U IPYTroe), yMEeHHE
B3aMMO/ICHCTBOBATh C COLMAIIBHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMSA:



c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTHYHOCTH, YBAKEHHS K MIPOILIOMY U HACTOSILEMY
POCCHIICKOM MAaTeMaTUKH, IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUMCKMX MAaTEMATHKOB U POCCUMCKOM
MaTEeMaTHYECKOM HIKOJIbI, HCIIOJIb30BAaHUE ATHX JIOCTHIKEHUH B IPYTUX HayKaxX, TEXHOJIOTHUSX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHIICKOr0 Hapoa, chopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATHUYECKOI0 NIOBE/ICHUS, CB3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUIN HAYKU U AE€ATEIbHOCTHIO
y4€HOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOrO Oy IyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKJIIOUask ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 33/1a4,
pelIeHn, pacCyKIEHHU M, BOCOPUUMYUBOCTh K MATEMAaTHUYECKUM aClIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHATh MaTEMATUYECKHE 3HAHUS B MHTEPECax 30POBOro U 6€301acHOT0
oOpasa JKHU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 37I0POBbBIO (3A0POBOE MUTAHKE, COATaHCHPOBAHHBIN
PEKUM 3aHIATUN M OT/bIXa, pETyJsipHas GU3NUecKas akTHBHOCTD), PU3NIECKOE COBEPIICHCTBOBAHUE TTPH
3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHOM ESATEIbHOCTHIO;

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYI0J100Us, HHTEpEC K pa3IndHbIM chepam npodeccrnoHaIbHON
JESTeTbHOCTH, CBSI3aHHBIM C MATEMaTHKOW U €€ MPHIIOKEHUSIMH, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oyayuieit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUN BCEH )KU3HHU, TOTOBHOCTD K
AKTUBHOMY YYaCTHIO B PEILICHUU MPAKTUUECKHUX 3a/1a4 MaTeMaTH4Ye€CKOM HAIPABIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpbI, IOHUMaHHE BIUSHUS COLUATHHO-3KOHOMHUYECKUX MPOIIECCOB
Ha COCTOSTHHE MPUPOJHOM M COLMAIBHON CPEeIbl, OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX
npo0JieM, OpUEHTAIIMS Ha TPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4 B 00J1acTH
OKpY>KaroIlel cpe/ibl, IIIaHUPOBAHHUE ITOCTYNKOB U OLIEHKHU UX BO3MOXHBIX MOCJIEICTBUMN JJIsl OKpYKarolen
Cpelibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIEeCTBEHHOM MPAaKTUKH, TIOHUMaHHE MaTEMaTHUECKON HayKH Kak cepbl YeI0BEUECKOM NeATEIIbHOCTH,
3TanoB €€ pa3BUTHS U 3HAUUMOCTH JUIsl pa3BUTUS LUBWIA3ALUH, OBJIAJICHUE 3bIKOM MAaTEMAaTHKU U
MaTeMaTHYeCKON KyJIbTypOil Kak CpeJICTBOM IO3HAaHUS MUPA, TOTOBHOCTH OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBO€HUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHus y
oOyyarorerocst 0y1yT copMHUpPOBaHbI METANPEAMETHBIE PE3YJIbTAThl, XapaKTEePU3YIOIIHUECs OBJIaIeHUEM
YHHUBEPCAILHBIMU ITO3HABATEIHHBIMH JICHCTBUAMH, YHUBEPCATbHBIMA KOMMYHHKATUBHBIMU ACHCTBUSIMH U
YHUBEPCAIbHBIMH PETYIATUBHBIMH J€HCTBUAMHU.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIC YUeOHbIC 1eCTBUSA
ba3oBble JJornyeckne a1eMCTBHS:

BBISIBJIAATE U XapaKTepI/I30BaTB CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX O6’beKTOB, HOHS[TI/If/'I,
OTHOIICHUN MEXKIY TMOHATHUSAMHU, (POPMYITUPOBATH OMpEACNICHUs TOHATHH, YCTAaHABIMBATH CYIIECTBEHHBIH
HpI/ISHaK KJ'IaCCI/I(l)I/IKaI_H/II/I, OCHOBAHUA IJIs1 O606H.[€HI/I${ nu CpaBHCHI/ISI, KpI/ITepI/II/I HpOBOJII/IMOFO aHaIm3a,

BOCTIPUHUMATH, (DOPMYIHPOBATh U MPEOOPA30BHIBATH CY)KIICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIE,
eMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUHs B (pakTaxX, HaHHBIX,
Ha6J'II021€HI/I$IX 158 YTBep)KJIeHI/ISIX, npe)maran, KpI/ITepI/II/I JJIA BBIABJIICHUSA 3aKOHOMepHOCT eﬁ nu HpOTHBOpG‘IHﬁ;

JIETIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;



IIPOBOAMTH CAMOCTOSITEJIBHO JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (IpsiMble M OT
IPOTUBHOI0), BBICTPAMBATh AapryMEHTALMIO, IPUBOAUTH INPUMEPHl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BBIBOIBI;

BbIOMpATh crI0co0 peleHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BApPUMAHTOB pPEIlIEHUs, BBIOMPATh
HanboJee MOAXOAIMUN ¢ y4ETOM CaMOCTOSITETILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue AecCTBUA .

UCTIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKHI MHCTPYMEHT MO3HAHHS, (OPMYJINPOBATH BOMPOCHI,
¢bukcupyomue npoTUBOpeyre, MpodiieMy, yCTaHABIMBATh HCKOMOE W JaHHOE, (OpPMHUPOBATH T'MIIOTE3Y,
apryMEeHTHPOBATH CBOIO MTO3ULUIO, MHEHMUE;

IPOBOJUTh CaMOCTOSITEIbHO CIUIAHMPOBAHHBIM HSKCHEPUMEHT, HUCCIEIOBaHME I10 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BbEKTaMU, SIBIICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYNIHMPOBAaTh O000OUICHHS ¥ BBIBOABI IO pPE3yJIbTaTaM IMPOBEIEHHOTO
HaOJII0ACHNUS, UCCIIEJOBAHUS, OLICHUBATh I0CTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000ILEHUI];

IIPOrHO3MPOBATh BO3MOXHOE Ppa3BUTHE IIpOLIECCa, @ TAKXKE BBLABUIATh IPEANOJOXKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISABIIATH JAe(PUUUTH MH(OPMALMH, JTaHHBIX, HEOOXOAUMBIX Ul OTBETa HAa BOIPOC U JJIs pEICHUs
3aJ1a4y;

BbIOMpPaTh MH(OPMAIMIO U3 UCTOYHMKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh HMH(OpMaIMIO, MPeICTaBlIATh €€ B pPa3IUYHBIX (QOpMax, MIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAJEKHOCTh HMHPOPMALMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM KPUTEPUSM,
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

BOCTIPUHUMATH U (DOPMYJIMPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSIMH M IICJIIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS I10
XO0Jly peuIeHus 3a/1aui, KOMMEHTUPOBATh MTOJIYYCHHBIN pe3yibTarT;

B X0Jle¢ 00CYXJIeHUsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMON TEMbI, MPOOIEMBI, perraeMon
3a/1auu, BHICKA3bIBATh MJIEU, HAIIEJICHHBIC HA TOMCK PEIICHUSI, COMOCTABIISITH CBOHM CYXKJICHHS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB Jauajora, OoOHapy»XHBaTh pa3IU4Me€ M CXOJCTBO TMO3MUIIMHA, B KOPPEKTHOW Qopme
(GbopMyIIMpOBaTh pa3HOTrIacHsi, CBOM BO3PAXKEHUS;

MPEACTABISITh  pe3yJAbTaThl  pEIICHUs  3aJayd, OKCIEPUMEHTAa, HCCIEIOBAaHUS,  IPOEKTA,
CaMOCTOATENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS ¢ YIETOM 3a/1a4d IPE3EHTALUU U OCOOCHHOCTEN ayIUTOPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranu3anmusi:

COCTaBJIATH IJIaH, aJITOPUTM PCHICHUSA 3aJaydH, BLIGI/IpaTL crmoco0 peuiceHuAa ¢ y‘IéTOM HUMCIOIINXCs
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUH C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJH), 3MOHI/IOH3JII)H])II71 HHTCJ/IJICKT:

BIaaACTh HaBbIKaMH MOo3HaBaTEeIbHOM pe(i)J'ICKCI/II/I KaK OCO3HaHUS COBCPIIACMBbIX HCﬁCTBHﬁ n
MBICJIIMTCIIBHBIX IIPOUECCOB, UX PE3YIIBTATOB, BIAACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMponecca u
pe3yiibTaTa pCIICHUA MaTeMaTHUEeCKOM 3aJda4u,

NpEeaABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPU PCIICHHUU 3aJa4dld, BHOCUTb KOPPEKTHUBEI B
ACATCIbHOCTb Ha OCHOBE HOBBIX O6CTOHT€HBCTB, JaHHBIX, Haﬁ[[CHHLIX OI_HI/I6OK, BBISIBJICHHBIX pr,[[HOCTCfI;

OLCHUBATb COOTBCTCTBHUEC PpE3yJibTaTa LCIU U YCIIOBHAM, 00BICHITH IMPUYUHBI AOCTHXXCHUA WU
HCAOCTHUIKCHUS PE3YJIbTATOB ACATCIBHOCTHU, HAXOAUTDH OI_HI/I6Ky, JaBaThb OLUCHKY HpI/IO6peTéHHOMy OIIBITY.
CoBMmecTHas 1eATEIBHOCTD:



MOHMMAaTh M HCIOJb30BATh MPEHMYIIECTBA KOMAaHAHON M WHIUBUAYaJbHOW PabOThI MPH pPEIICHUU
yueOHBIX 3a/1a4, NPUHUMATH IIeJTb COBMECTHOW JEATENLHOCTH, IUIAHUPOBATH OPTaHU3AlUI0 COBMECTHOM
paboThI, pacmpeaensaTh BHIbI padoOT, JOTOBApUBATLCSA, 00CYKIATh MPOIECC U Pe3yibTaT paboThl, 0000IIATh
MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIIOBEIX (hopMax paboThl (0OCYkIeHUs, OOMEH MHEHH, «MO3TOBBIE IITYPMBI» U
WHBIC), BBITIOJHITH CBOK 4acTh PaOOTHI M KOOPJUHHPOBATH CBOM JICHCTBHS C JPYTUMHU WICHAMU KOMAaHIbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJia B OOMIUI MPOIYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM YIACTHHKAMHU
B3aHUMOJICICTBHA.

HPEAMETHBIE PE3YJIBTATBI

K koHiy o6y4yenus B 10 kiaacce oOydaronuiicss HOTYyYUT CIEAYIONIUE MPEeIMETHbIEC Pe3yIbTaThl:

B y4yeOHOM Kypce «Auredpa 1 HayaJIa MATEMATHYECKOI0 AaHAJIM3a»:

Yucna v BbIYMCICHUSA:

ONEpPUPOBATH MOHATUSAMH: PALMOHAIBHOE U JCUCTBUTEIBHOE YHMCIO, OOBIKHOBEHHAs M JAECATHYHAsS
IpOOb, TPOLICHTHI;

BBINOJIHATH apU(PMETHUYECKHUE ONEPALUH C PALIMOHATBHBIMH U JCHCTBUTEIBHBIMHU YUCIAMH;

BBIMOJIHATh MPUOIMKEHHBIE BBIYMCICHUS, WCIOB3YS IMpaBuUjia OKPYIJVIEHUA, JA€JaTb NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHUMN;

ONEpPHPOBATh TMOHATUSMHU: CTENEeHb C LEeJNBIM TIOKa3arejeM, CcraHaapTtHas Qopma 3amucu
JEeUCTBUTENLHOIO YHCIIA, KOPEHb HATYpPaJbHOW CTENEHH, HCIOJIb30BaTh MOAXOIAILYI0 (opMy 3amucu
NEHUCTBUTENBHBIX YUCEN ISl pEIICHUs TPAKTUUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHbIX;

OIIEpUPOBATh IMOHATHSAMH: CUHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOTO YIJIA, MCIIOJIB30BAaTh 3allUCh
IIPOM3BOJILHOTO YTIjia yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHNs H HEPABEHCTBA:

ONepupOBaTh MOHATHUSAMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO, I€JI0€, palMOHAJIbHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBIMOJHATh IPEOOpa3OBaHUSl TPUTOHOMETPUUECKHUX BBIPAXEHUH M pelaTh TPUTOHOMETPUUYECKHE
YPaBHEHUS;

BBIMOJHATh NpeoOpa3oBaHMs LIEIbIX, PAlMOHAIbHBIX W HPPALUOHATIbHBIX BBIPAKEHUH M peliaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBLHBIX YPABHEHUN U HEPABEHCTB;

IPUMEHSTh YpaBHEHUs U HEPaBEHCTBA JJISl PELEHUs MaTeMaTHMUYeCKUX 3a/ad M 3aJad U3 pa3IudHbIX
obacTeil HayKH U peaylbHOM KU3HH;

MOJIEJIMPOBaTh pealibHble CHUTYallud Ha S3bIKE aireOpbl, COCTABJIATh BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA IO YCIOBUIO 3aJ1a4H, UCCIIEI0BATh IOCTPOSHHbIE MOJIENIN C UCIIOIB30BAaHUEM alrapara anreopsl.
DOyHKIUH U TPaQUKH:

OIEepUPOBATH MOHATHAMMU: (PYHKIMS, CIOCOOBI 3aJjaHus (PYHKIIMU, 00JIaCTh OMPEAETICHNUS U MHOXKECTBO
3HaueHUN QyHKIMH, TpaduK QYHKIINU, B3AUMHO 00paTHbIe (PYHKUINU;

ONEpUPOBATH TMOHATUSAMH: UYETHOCTh M HEUETHOCTh (QYHKUMH, HYIH (QYHKIHH, HTPOMEKYTKH
3HAKOTIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHU;

CTPOUTh M UUTaTh rpapuKy JUHEHHON (YHKIMH, KBaJApPaTHYHON (QYHKIIMH, CTENEHHOW (QYHKUIUU C
LIEJIBIM TIOKa3aTeNIEM;

UCIIOJIb30BaTh Irpadku PYHKUIMHA ISl UCCIIEA0BAaHUS MTPOLIECCOB M 3aBUCUMOCTEN MPH PELICHUH 3a/1a4
U3 JIPYTHX Y4YeOHBIX MPEAMETOB M pealbHOM KHU3HH, BBIpaXKaTb (OpPMYIaMU 3aBUCHUMOCTH MEXAY
BEJIMYMHAMHU.



Hauyaja MaTeMaTH4YeCKOr0 aHAJIN3a:

OTICPUPOBATH MOHATHUSAMHU: ITOCIEAOBATEILHOCTD, apU(PMETHIECKA U TEOMETPUUECKas IIPOTPECCUH;

OTIEpUPOBATH MOHATHIMH: OECKOHEYHO YOBIBAIOIIAs TEOMETPHUSCKAs MPOTPEeCcChs, CyMMa OECKOHEIHO
yOBIBaIOIIEH T€OMETPUIECKOMN MPOTPECCUH;

3a/1aBaTh MOCIEI0BATEIIFHOCTH PA3IMIHBIMU CIIOCO0aMU;

HCITOJIB30BaTh CBOMCTBA IIOCIEAOBATEIILHOCTEH M TPOTPECCHil Ui peIIeHUs peajbHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa.
MHo:xecTBAa M JIOTHKA:

OﬂepI/IpOBaTB IIOHATUAMUN. MHOXECTBO, onepam/m HaJg MHOXCCTBaMU,

HCITOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jijisi OMHCAHUs PEAIbHBIX MPOIIECCOB M SIBJICHUH,
IIPU PEUICHNUH 33134 U3 IPYTUX YIeOHBIX PEIMETOB;

OTICpUPOBATH MOHATUSAMHU: ONIPEACIICHUE, TEOpEMa, CICACTBHUE, T0KA3aTEIbCTBO.

B yueoHoM kypce «I'eomeTpus»:

IPUMEHSTH aKCHOMBI CTEPEOMETPUH U CIISICTBUS U3 HUX MPH PELICHUH T€OMETPUUYECKUX 3aJ1ad;
OIIEpPUPOBATH MOHATHAMHU: NAPAIIEIBHOCTD U MEPIEHAUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH;
KJIaccu(UIMPOBATh B3aUMHOE PACIIOJI0KEHHE TPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

ONEepUPOBATh MOHATUSMM: JIBYTPAHHBIA yroj, TpaHU JBYIPAaHHOIO yria, pedpo ABYTPaHHOrO yria,
JIMHEWHBIN yroJl JBYTPAHHOIO yIila, TpaJyCHAasi Mepa IBYIPAHHOIO YIJIa;

ONEpPUPOBATh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBI MHOIOIpDAaHHHMK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIBHBII MHOTOTPAHHUK;

pacrio3HaBaTb  OCHOBHbIE BHJABl MHOIOIPaHHMKOB (MMpamujia, [pU3Ma, M[PSMOYTOJbHBIN
napajuiesenumnes, Kyo);

KJaccu(uIUpoBaTh MHOTOTPaHHUMKM, BBIOMpas OCHOBaHMS JJs KiaccU(UKauuu (BBIIYKJIbIE U
HEBBINTYKJIBIE ~MHOTOTPAHHUKH, TPAaBWJIBHBIE MHOTOTPAHHUKH, TPSAMBbIE W  HAKJIOHHBIE TPU3MBL,
napasJiesIenune/ipl);

OTIEpPHPOBATH MOHATHIMHU: CEKYIIast INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB;

OOBSICHATH IPUHIMIIBI TIOCTPOEHUSI CEYEHUH, UCIOb3Ys METO/ CIIE/IOB;

CTPOUTH CEYEHHUS MHOTOTPAaHHHKOB METOJIOM CJIE/IOB, BBIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH H3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemaTh 3a7a9u Ha HaXOXXJICHHE TeOMETPUIECKUX BEJIMYUH M0 00paslaM WM ajJropuTMaM, IPHUMEHSS
M3BECTHBIE AHAIMTHUYECKUE METOJAbl MPU pEIIeHUH CTAHAAPTHBIX MAaTeMaTHYEeCKHX 3a/lad Ha BbIYUCIICHHE
pacCTOSTHUH MEXAYy JBYMs TOYKaMH, OT TOYKH JO TIPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH;

pemaTh 3a7a9u Ha HaXOXKJICHHE TeOMETPUIECKUX BEJIMYUH MO 00paslaM WM ajJropuTMaM, PHUMEHSS
W3BECTHBIE AHAIMTHUYECKUE METOJAbl MPU pEIIeHHH CTaHAAPTHBIX MaTeMaTHMUYECKUX 3a/lad Ha BBIYHMCIICHHE
VIJIOB MEXIY CKPEUIMBAIOIIMMUCS TPSAMBIMH, MEXKIY MNPSIMON M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JBYT'PaHHBIX YTJIOB;

BBIYUCIIATE OOBEMBI W IUIONIAM TIOBEPXHOCTEH MHOTOTPAaHHHKOB (TIpM3Ma, MHpaMuia) C
IpUMEHEHHEM (OPMYJI, BBIYUCIATh COOTHOIIEHUSI MEXYy IUIOMIAIMH MTOBEpXHOCTEN, 00bEMaMU MOJ00HBIX
MHOTOTPaHHHKOB;

OINEepUPOBATH MOHATHAMU: CUMMETPHSI B MMPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CUMMETPHUH, LIEHTP,
0Cb U TUNIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKaTh, MPEOOpPa3OBbIBATH W HUHTEPIPETUPOBATH HMHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

OPUMEHATh TeOMeTpUuYeckre (akThl JUISl PELICHUs CTEPEOMETPUUYECKHX 3ajad, IMpeIrnoarariimx
HECKOJIKO IIaroB PEIIeHHs, €CITN YCIOBHS MPUMEHEHUS 3a/IaHbI B SIBHOH (OpMe;

NPUMEHSATH MPOCTEiIlne IpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU
PEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

NOPUBOAUTH TNPUMEPHl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B TNPUPOAE U JKU3HHU, pACIO3HABATh
MPOSIBJIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE;



NPUMEHSTh TONyYCHHBIC 3HAHUS HA MPAKTUKE: aHATM3UPOBATH PEATbHBIC CUTyalldd W MPUMEHSTH
W3YYCHHBIE TMOHSATHS B TpOIECCe IOMCKA pEIIEHUS MaTeMaTH4ecKH CGOpMYJIHPOBAHHON MpOOIeMBbl,
MOJICJIUPOBATh pEalbHbIE CHUTYallMd Ha S3bIKE TEOMETPUM, HCCIAEAOBaTh IOCTPOEHHBIE MOJEIU C
HCIOJIb30BAaHUEM T€OMETPUYECKUX IMOHSATHM M TeopeM, alrapara aireOpbl, pelarh MpakTHUYeCKUe 3aJaui,
CBSI3aHHBIC C HAX0XKICHHUEM I'€OMETPUUECKUX BEJIMYMH.

B yueOHOM Kypce «BeposSITHOCTD U CTATUCTHKA:

YUTaTh U CTPOUTH TaOIMILIBI U AUATPAMMBI;

OIIEpHPOBATH MOHATUSAMH: CpeAHee apudpMeTnieckoe, Mearana, HanOobIIee, HAUMEHbIIIee 3HaUCHHE,
pa3Max MacCHUBa YHUCIJIOBBIX JAHHBIX;

ONIEPUPOBATH MOHATUSAMM: CIYYalHBI SKCHEPUMEHT (OIBIT) M CIy4aiiHOe COObITHE, dJIEMEHTapHOEe
coOBITHE (3JIEMEHTAPHBIN UCXOM) CIIy4ailHOTO OIbITA, HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMU
CIly4ailHBIMH COOBITUSIMH, HAXOJWUTh W CPaBHHUBATH BEPOSITHOCTU COOBITMHA B M3YYEHHBIX CIIy4alHBIX
JKCIIEPUMEHTAX;

HAXOJUTh M (OPMYIHPOBATH COOBITUS: NEpeceueHre M OObEIMHEHUE JAaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO, IOJb30BaThCS JUarpaMmMamu Oiiepa U (QOpPMYIJIOH CIOXEHUs
BEPOSITHOCTEN MPHU PELICHUH 3a/a4;

OIIEpUPOBATH MOHATHAMMU: YCIOBHAsl BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS, HAXOAUTh BEPOSITHOCTH C
ITIOMOILBIO IIPaBUJIa YMHOXKEHUS, C IOMOLIBIO JIEPEBA CIIy4alHOT'O OIbITA;

IPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NP PEIICHUH 3a]1a4;

OIEpUpPOBaTh MOHSTUSIMU: HCIIBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpUsS HUCHBITAaHUH, ycCHeX u
HeyJaya, HAXOUTh BEPOSITHOCTU COOBITUI B CEpUM HE3aBUCUMBIX MCIIBITAHUHN J0 MEPBOT0 yclexa, HaXOAUTh
BEPOATHOCTH COOBITHI B cepuH UcnibITaHui bepHyiu;

OIEpUpPOBaTh IOHATUSAMU: CllydallHas BEJIMYMHA, pACIpEIEICHUEe BEPOSATHOCTEH, JMarpaMma
pacnpeneieHus.

TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HaumeHoBaHue KoJanuectBo yacos
/11 | pa3esioB M TeM Bcero | Kourpoabnbie | IIpaktuyeckue
NPOrpamMMbl padoThI padoThI

Anre0Opa u HayaJIa aHAJIM3A

1 MHuoxecTBa 14 1
palMOHANBHBIX U
JEUCTBUTEIIBLHBIX
YHCell.
PanmonanbHble
yYpaBHEHUS U
HEPABEHCTBA

2 DYHKINT 1 6 1
rpaduxu. CTeneHs ¢
LIEIbIM [T0KA3aTeNEM

3 | ApudmeTrueckuii 18 1
KOpEeHb N—-ou
CTEIEHH.
WppanunonanbHbie
ypaBHEHUS U
HEPABEHCTBA

4 Dopmyisl 22 1
TPUTOHOMETPHH.
TpuronomeTpuaeckn




€ YpaBHEHUS

ITocnenoBaTenLHOCT
U ¥ IPOTPECCHH

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUM

Hroro

68

I'eomerpusi

1

BBenenue B
CTEPEOMETPHIO

10

[Ipsambie u
MJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamnensHOCTD
HPSIMBIX U
TJIOCKOCTEH

12

[lepnenaukynsipHoc
Tb MPSMBIX U
IIJIOCKOCTEN

12

Yrael Mexny
PSIMBIMH U
IIOCKOCTSIMH

10

MHOrorpaHHuKH

11

O0BEMBI
MHOTOTPaHHUKOB

IToBTOpEHME:
CeyeHus,
pPacCTOSIHUS U YTJIbl

Hroro

68

BeposiTHOCTD M CTATHCTHKA

1

[IpencraBnenue
JAHHBIX U
onucareabHas
CTaTHUCTHKA

Ciny4daiiHble OTBITHI
Y CIy4ailHbIe
COOBITHSL, OTIBITHI C
PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU
HCXOJaMU

Omnepanuu Haj
COOBITHSIMH,
CIIO’KE€HUE
BEPOSATHOCTEN

VYcnoBHas
BEPOSATHOCTb, JIEPEBO
CIIy4ailHOTO OMBITA,
dbopMyIa moaHOM
BEPOSTHOCTH U
HE3aBHUCUMOCTh
COOBITHI




5 DJIEMEHTHI
KOMOWHATOPUKH

6 Cepun
[IOCJIEJOBATEIbHBIX
WCOBITaHUI

7 | Cny4aiinbie
BEJIUYMHBI U
pacrpeaeaeHus

8 | IloBTOpeHue,
000011IEeHMHE,
CHCTeMaTH3aIUs
3HAHUU

Hroro

34

o

OBIIEE YHNCJIO YACOB

170
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