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P ®epepanbHas paboyast nporpaMMa. MaTeMaTUKa
(yrnybneHHbIN YpoBeHb 7 — 9 Kacchl)

" NOBEDA!

B y4yebHOM nsiaHe Ha n3yyeHune MaTteMaTuKu B 7—9 Kaccax
BblaenseTcs 8 y4ebHbIX YacoB B HeAleNto B TedeHne Kaxxaoro
roaa obydenus, scero 816 yuyebHbIX Yacos.

YuebHbIn Kypc «Anrebpa» - 4 yaca B Heaento.
YuyebHbln Kypc «l'eoMmeTpus» - 3 Yyaca B Heaento.
YuyebHbIn Kypc «BeposTHOCTb M CTaTUCTUKa» - 1 Yac B Heaento.




NOBEQA!

Y4yebHbIN KypC
«Anrebpa».

7 KTACC

Yrc/aa H BEITHCIeHAS

PanuonarsHele UHCcTa. CpaBHEHHE, YIIOPAIOYHBAHHE H apH(PMeTHISCKHE TeHCTBHA
C pallHOHAJIBHBIMH YHC/IaMH. YHCI0Badg IpAMad, MOIYIIb YHCIA.

CTeneHb ¢ HATYPAlIbHBIM OKA3aTeIeM H €€ CROHCTBA. 3allHCh YHCIA B JeCATHIHOH
MO3HITHOHHOH CHCTeMe CUHCIeHHA.

PemeHne TEKCTOBBIX 3ajad apHMeTHUeCKHM cmocoboM. PemeHne 3amau
H3 pealbHOH MPaKTHKH Ha 9acTH, Ha Apo0OH, Ha MPOICHTEL, MPHMSHEHHE OTHOMICHHH H
MPOMOPIHH TPH pPEIMeHHH 3aJad, pemieHHe 3ajad Ha JBHKeHHe, paboTy, MOKVIIKH,
HaJOorH.

JlemHMocTh NenbiX 9HCcell. CBOHCTBA JIETHMOCTH.

ITpocTele H cocTaBHBIE UHCTa. UETHRIE H HEUETHEBIE UHCTA. [IpH3HAKH TeTHMOCTH
Ha2.4, 8,5 3,6,9, 10, 11. ITpu3HaKkH JeTHMOCTH CYMMBI H TIPOH3BEIEHHA TENBIX YHCET
[IPH PEIIE€HHH 3aJa9 ¢ IPAKTHIECKHM COIEPKaHHEM.

HauGonpmuii oOmHE XeIHTeNs H HaHMEHBIIee ofmee KpaTHOE MBYX THCEI.
B3aumHO npocteie yHclIa. AnropaT™ EBKIHa.

JlemeHHe ¢ ocTaTKOM. ApHQMETHUIESCKHE ONEPAIlHH HaJ OCTaTKaMH.

AnredpanvecKkHe BbIpaKeHHAS

BripakeHHe C TIepeMeHHBIMH. 3Haue€HHe BHIPaKEHHA C IIepeMeHHBIMH.
[IpencrapieHHE 3aBHCHMOCTH MEXKIY BEIHYHHAMH B BHIE (QOPMYIIEL

ToxpaecTtBo. TokaecTBeHHBIe MpeoOpa3oBaHHA anredpaHdecKHX BhIpaieHHH.
JloKa3aTeIbCTBO TOK/IECTB.

OpHouneHsl. OQHOYIEH cTaHZAPTHOro BHAa. CTeNeHb OJHOWICHA.

MHorouteHsl. MHOTOWIEH cTaHAapTHOrO BHAA. CTeneHs MHOTOWIeHa. ClIokKeHHe,
BEITHTaHHE, YMHOKEHHE H JeIeHHE MHOrowIeHoB. IIpeoGpa3oBaHHe HEIOro BhIpakKeHHA
B MHOro4IeH. KopHH MHOro4IeHa.

@opMyIBI COKPAIMEHHOTO YMHOKEHHA: KBagpaT CYMMBI H KBaJpaT Pa3sHOCTH ABYX
BBIpasKeHHH, Ky0 cyMMBI H Ky0 pa3sHOCTH JIBYX BeIpaikeHHH, pa3HOCTh KBaJIpaTOB JIBYX
BBIPa/KEHHIH, MpPOH3BEIeHHE Pa3HOCTH H CYMMBI ABYVX BBIpaKeHHH, cyMMa H pa3HOCTH
KyOOB IBYX BBIpaKeHHI.

PasnokeHHe MHOroWIeHa Ha MHOXKHTeIH. BblHeceHHe o0mero MHOKHTEIA
3a ckoOKH. MeToa rpyInHpPOBKH.




NOGEA!

YyebHbIn KypcC
«Anrebpa».

YpaBHeHHS H HepaABeHCTBA

VpaBHeHHE ¢ OJHOH mnepeMeHHOH. KopeHp ypaBHeHHA. (CBOHCTBa ypaBHEHHH
C OJHOH TIepeMeHHOH. PaBHOCHIBHOCTh YPaBHEHHH. YpaBHEHHE KakK MaTeMaTHUeCcKad
MOJIENb pealbHOH CHTYAITHH.

JInHeiHiHOE ypaBHEHHE C OJJHOH IepeMeHHOH. UACIO KOpHeH THHeHHOT0 YpPaBHEHHA.
PemieHHe TeKCTOBBIX 3adad ¢ NOMOIMBK THHEHHBIX ypaBHeHHH. JIHHEHHOEe ypaBHEHHE,
coliepKamee 3HaK MOTYIIA.
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VpaBHeHHe ¢ OBYMA HepeMeHHBIMH. ['padHK THHEHHOrO ypaBHEHHA C IBYMA
nmepeMeHHBIMH. CHCTEMBI THHeHHBIX YpaBHEHHH ¢ IBYyMA ITepeMeHHBIMH. [ padraeckuii
METO]] pellleHHA CHCTEMBbI JTHHEeHHBIX VpaBHEHHH C JIByMA IepeMeHHBIMH. PemeHHe
CHCTEM IHHEHHBIX YpPaBHEHHH C [ByMA MEPEMEHHBIMH METOJOM MOJACTAaHOBKH H
MeTooM crloxkeHHA. CHCTeMa ABYX THHeHHBIX ypaBHEHHH C JIByMA IepeMeHHBIMH KaK
MOZENb PEAIbHOH CHTYALIHH.

PyYHKOHHA

KoopauHaTa TOUKH Ha OpAMoi. UHCITOBRIE TPOMEXKYTKH. PaccTodsHAE MeX Ty IBYMA
TOYKaMH KOOPIHHATHOH IIPAMOH.

TlpaMoyronpHas cHcTeMa KoopaHHaT. AfcmAcca H  OpJAHHATa  TOYKH
Ha KOOPIHHATHOH ITOCKOCTH. IIpHMepHl rpadHKOB, 3aJaHHBIX (opMmMyraMH. UTeHHe
rpa)HKOB pPeaTbHBIX 3aBHCHMOCTEH.

DyHKIIHOHANBHEIE 3aBHCHMOCTH MeEKIY BelHYHHaMH. [IoHATHe (QYHKIHH.
OYHKIIHA KaK MaTeMaTHYeCKad MOJIeb pealbHOro mpomecca. O61acTh onpeaeacHHA H
obmacTh 3HaueHHHA QyEKIHH. CrnocoOr 3amanna ¢yHKHH. ['paduk ¢yHkmuu. IToHATH A
MaKCHMyMa H MHHHMYMa, BO3pacTaHHA H YOBIBAaHHA Ha NpPHMepax peadbHBIX
3aBHCHMOCTEH.

JInHeiiHaA GyHENHA, e cBolcTRa. ['paduk muHelHOH GyHKOHH. ['padHK QyHKIIHHA

v = |x|. KycouHo-3a1aHHEIE () YHKIIHH.




YyebHbIn KypcC
«Anrebpa».

8 KJIACC

Ynciaa H BHITHCI¢HAA

KpampaTHele KOpHH. ApHMeTHUecKHH KBaIpaTHEIH KOpPEHBR H €ro CBOMCTBA.
IloHATHE HPpPALHOHAIBHOIO YHCIA. JeHCTBHA ¢ HppalHOHAIBHEIMH YHCIIaMH. CBOHCTBA
neHCTBHH ¢ HppallHOHAIBHBIMH dHCIaMH. CpaBHeHHE HppallHOHATBHBIX THCEI.

IIpencraBiaeHHA 0 pacITHPEHHAX YHCIOBBIX MHOKeCTB. MHOKecTBa HaTypalbHBIX,
[eNbIX, pallHOHATIBHEIX, MAeHCTBHTEIBHBIX uHceld. CpaBHeHHe 4YHCelI. UYHCIOBEIE
MPOMEKYTKH.

JlefictBua ¢ octatkaMH. OcTaTKH cTeneHeHd. [[pHMeHEHHE OCTaTKOB K PEMIEHHIO
YpaBHEHHH B IeNbIX YHCIAX H TEKCTOBBIX 3a/1a4d.

PasMmepbl  00BEKTOB  OKPYKAIOIMIET0  MHpa, JUIHTEIBHOCTE  TIPOIECCOB
B OKpykaromem Mupe. CTaHJapTHBIH BH/ YHCIIA.

AnredpamvueckHe BhIPAKeHAA

Anrebpandeckas apo0b. JomycTHMBIE 3HAUYeHHA IM€PEMEHHBIX B JApobHO-
paIHOHATBHEIX BeIpakeHHAX. OCHOBHOE CBOHCTBO atreGpandeckoi apobu. CroxkeHHe,
BBIUHTAHHE, YMHOKEHHE H JeleHHe anredpandeckux apobefi. BelgeneHHe HeToi TacTH
anreGpaHdecKoi Jpo0H.

PannoHanpHEIE BBIpaXKeHHA. ToXKIeCcTBeHHBIE Npeolpa3oBaHHA pPaIlHOHAIBHEIX
BRIpAKEHHH.
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JlolycTHMBIE  3HAU€HHA  IIEPEMEHHBIX B BBIPAKCHHAX,  COJEp:KaIOHX
apudMeTHISCKHE KBaJpaTHBIC KOpPHH. ToxIecTBEHHBIE IIpeoGpa3oBaHHA BBIpPaKeHHIH,
comepiKamux apH(pMeTHIeCKHe KBaJpaTHBIE KOPHH.

CTeneHs ¢ NETBIM IIOKa3aTeleM H eé cBoiicTpa. [IpeoOpa3opaHHe BBIpaKeHHI,
cofiep/KallHX CTelMeHH .




NOBEQA!

Y4yebHbIN KypC
«Anrebpa».

¥YpasHeHHEdA H HepaBeHCTBA

KBanpatHoe ypaBHeHHe. @opMyna KOPHEH KBaJpaTHOIO ypaBHeHHA. KolHuecTBO
OeHCTBHTENBHEIX KOpHEH KBaapaTHOrO YypaeBHeHHA. TeopeMa Bmrera. YpaBHEHHA,
CBOJHMEIe K JTHHEHHBIM YpaBHEHHJAM HIH K KBaJpaTHBIM ypaBHeHHAM. KBaapaTHoe
ypaBHEHHe ¢ IapaMeTpoM. PemeHHe TeKCTOBBIX 3aJa4 C IIOMOINBI0 KBaJpaTHEIX
YpaBHEHHH.

JIpoGHo-panHOHaNBHEIE YpaBHEeHHA. PellleHHe 1po0HO-pallHOHATEHEIX YPaBHEHHH.
PemeHne TeKCTOBRIX 3aad C IIOMOIIBI ApoOHO-PAlHOHATHHBEIX YpaBHEHHH.
['padhHueckas HHTepNpeTalHA YpaBHEHHH C IByMA MepeMeHHBIMH.

UncnoBble HepaBeHCTBA. CBOHCTBA YHCIOBEIX HEPABEHCTB.

HepasenctBo ¢ nmepeMeHHOH. CTpPOTrHE H HECTPOTHE HepaBeHcTBa. CIOKEHHE H
YMHOKEHHE  YHCIIOBBIX  HepaBeHCTB. OIleHHBaHHE  3HAY€HHA  BBIPAKEHHA.
JloKa3aTenbCcTBO HEPABEHCTB.

[TorATHE O pellieHHH HEpPAaBEHCTBAa C OJHOH NepeMeHHOH. MHOKecTBO pemeHHH
HEpPAaBEHCTBA. PABHOCHIIBHBIE HEPABEHCTBA.

JIHHEeHiHOE HEpPaBEHCTBO C OJHOH IEPEMEHHOH H MHOXKECTBa €ro peENIEHHMH.
Pemenne THHEHHBIX HEpPABEHCTB C OJHOH IepeMeHHOH. CHCTEMBI H COBOKYIIHOCTH
JTHHEHHBIX HEPABEHCTB ¢ OJHOH IepeMeHHOH. PemeHHe TEKCTOBBIX 3a7a4 ¢ IMOMOIIBIO
NHHEHHBIX HEPABEHCTB C OJHOH IIePEMEHHOM.

DOyYHKIHH

O6macTp ompeneneHHA H MHOMKECTBO 3HaueHHH (QVYHKIHH. CrnocoOBl 3amaHHA
dyaknuii. ['paduk (yeEKOEH. UTeHHE cBOHCTB (YHKIHH o € rpadHky. IIpumepsr
rpadHKoB (h)YHKIHI, OTpakarONIHX peaTbHEIE TPOIECCHI.

JInnefiHad (@VEHKOHA. @OVYHKIHH, ONHCHIBAKOIIHE TPAMYH H 0O0paTHYIO
IPONOPITHOHAIBHEIE 3aBHCHMOCTH, HX rpa(hHKH.

-

OyEKIHE Y = ax’, v =x" + b, v =¥, v =[x, v= J? ¥ =— H HX cBoiicTBa. KycodHo-
X

3aJlaHHBIE () YHKIIHH.




YuyebHbIN KypC
«Anrebpa».

9 KTACC

Uucaa B BEEIYMHECTIEHER
Kopens n-#i crenenH u ero ceoiictea. CTeleHs ¢ palHOHAIBHEIM IOKA3ATEIEM H €8

CBOHCTEA.
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Anreipandeckne BRIpa:KeHHA

ToxnecTeeHHEEE NpeobpazoBaHAT BEIPAKEHHH, COISPIEANTHE KOPEHE H-H CTeleHH.
TomnecTeeHEEE NpeoDpa30BaHEA BEEIPAKCHHI, CONSPIEAITHE CTENEHE C PAHOHAIBHEIM
MOKAZATENEM.

Keamparusid tpéxanen. Kopan keagpataoro TpéxaneHa. Pazmomenne KBagpaTHOTO
TpEXTIeHA HA NTHHeHHBIE MEOEHTEIH.

VpapHeHHS H HEPABEHCTEA

Bureanpatarie vpaeHenns. [lpmvepnl mpEMeHeHHE MeTOTOB PABHOCHIBHEIX
mpecbpazOBaHI, 3aMeHBl NEPEMEHHOH, TrpadHYECKOTO METoma NpH —pPellcHHH
VpaBHeHHHA 3-H H 4-H cTeneHei.

Pemenne apobHO-paioHAIBHEL VpaBHSHHHA.

Pemenne cHcTeM VpaEHeHHH © IBYMA HepeMeHHBEIMH. Pemenme npocrefimmx
CHCTEM HeTHHeHHED YPABHEHHH © JBVMA NepeMeHHEIMHA. | padHIeckiil MeToI pemeHHs
CHCTEMEI HETHHEHHBIN VPABHeHHHA ¢ IBYMA NepeMeHHBMH. CHCTeMa IBVX HeTHHeHHEIX
VPABHEHHH ¢ JEVMSA NePeMeHHEIMH KaK MOJEs PeAbHOH CHTVALTHE.

UscnoBele HepaBeHCTBA. PelleHHe IHHeAHBIX HepaBeHCTB. J[0Ka3aTelbCTEO
HEPABESHCTE.

Keagparuele HepapeHcTBAa ¢ ODHOH m[epeMeHHoH. PelmenHe KeagpaTHBEIX
HEPABCHCTE IpadHIecKHM MeTOZOM H MeTOIOM HHTepBanoe. MeTon HHTepBamoE
U1 PALHOHATEHELX HEPABSHCTE. [ [pocTelinnie HepageHCTEA C HapaMeTPoM.

Pemenne TeKCTOBEIX 3a0aT C IIOMOINEE) HEPABSHCTE, CHCTEM HEPABSHCTE.

HepapeHcTBO ¢  [BVMS TEpeMEHHEIMH. PellleHHe HEpaBeHCTBA ¢ JIBYMA
mepeMeHHBIME. (CHCTEMEI HEepaBeHCTE C OBYMA [IepeMEHHBME. | paQHIeckHil MeToxm
PEIICHHA CHCTEM HEPABCHCTE © IBYMA NepeMeHHBIMH.




MOBEAA!

Y4yebHbIN KypC
«Anrebpa».

DyEKOHA

@yaknua. CoiicTBa GVHKIHHA: HYTH (QVHKIIHH, IPOMEKYTKH 3HAKOIIOCTOAHCTBA
(OVYHKIIHH, NpPOMEKYTKH BO3pacTaHHA H yObIBaHHA (YHKIIHH, YETHbIE H HEYETHBIE
(yHKIHH, HanOOIbIIee H HaHMEHbINee 3HaYeHHA (YHKITHH.

KpanparndHad ¢yHKIHA H e€ cBoicTBa. lcmonp30BaHHe CBOHCTB KBaJpaTHIHOH
OVHKIHH am4 pemeHHA 3adad. [locTpoeHHe TrpadHKa KBagpaTHYHOH (DYHKITHH.
[Nono#xenne rpadHka KBaJpaTHIHOH (YHKIHH B 3aBHCHMOCTH OT €€ K03(pQHIHEHTOB.
I'padukn Qyaknmit v =ax’, v = a(x — mY u v = a(x — m)’ +n. IHocTpoerne rpapHKoB
(O yHKIHH ¢ moMombio Mpeobpa3oBaHHH.

JpobHo-mHHeHHAA yHKIHA. MccneqopaHue HyHKITHI.

@OyHKOHA ¥ = X" ¢ HaTypaJIbHBIM ITOKa3aTeJIeM 71 H e€ TpadHK.

UncaoBble HOCTET0BATEILHOCTH H P OTPeCCHH
[ToHATHE YHCIOBOH IOCIeIOBAaTeTbHOCTH. KoHeuHble H  OecKOHEUHBIE
MOCIeI0BATETFHOCTH. OrpaHHYeHHAAA MOCTIEI0BATETHhHOCTh. MoHOTOHHO
BO3pacTarmas (yOpIBarOIas) MMOC/IeI0BaTE ThHOCTG. CnocoOst 3a/laHHA
MOCTIEeI0BATETFHOCTH: OMHCATENbHBIH, TaOTHUHBIH, ¢ TOMOMBI0 (POPMYITBI 71-T0 TIIEHa,
PEKYPPEHTHEIH.
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ApudmeTHueckad H  TeoMeTpHUeckad mporpeccHH. CBoHcTBa  WICHOB
apuMeTHUeCKOH H  TeoMeTpHUecKoil mporpeccHii. @opMymael #1-T0  UIeHa
apudmMeTHIecKol H reoMeTpHIeCKOH nporpeccHi. @OPMYIBI CYMMBI IEPBHIX 7 WICHOB
apH(GMETHIECKOH H TeOMETPHUECKOH IporpeccHil. 3agayH Ha NMPOLEHTH, OaHKOBCKHE
BKJIaJbl, KPEIHTEI.

IIpencraBieEne ©0 CXOJHMOCTH IIOCIEJOBATEIbHOCTH, O CYMMHPOBaHHH
OecKOHeYHO YOBIBArOMIEH reoMeTpPHISCKOH IIPOTPECCHH.

MeToa MaTeMaTHYECKOH HHAYKIHA. [IpocTefimue NpHMepEI.




" NOBEAA!

- 'I‘.'y”e6Hb'V‘ Kypc «Anrebpa». HekoTopble TeMbI.

7 kaace. IIpusnaku genumocty Ha 2, 4, 8, 5, 3,6, 9, 10, 11. Anroputm
EBxiimaa. ApudmeTndecKkue onepamnun Haja ocratkaMu. KycodHo-

3aJJaHHBIC (PYHKIIVH.

8 kjacc. [lencrBus ¢ ocrarkamu. OcraTrku creneneu. [I[pumenenue
OCTAaTKOB K PEIICHUIO YPABHEHUM B LIEJIbIX YMCIIAX U TEKCTOBBIX 3a1aY.
KycouHno-3agaHHbIC (PYyHKIIHH.

9 kaacc. IIpuMepsl IPUMEHEHUN METOIOB PABHOCHUIIBHBIX
peoOpa3oBaHuil, 3aMEHbBI IIEPEMEHHOM, Ipa()MIECKOro METO/Ia IIpH
pPEIICHUHU YPABHEHUM 3-1 U 4-1 CTEIICHEHM.

Metoa MareMatiyeCKOU UHAYKIUU. [IpocTeniime npuMepsl.




NOBEAA!

YyebHbIn KypC
«[ eoMeTpua»

7 KIIACC

Ha1aia reoMeTpaH

HcTopHia BOSHHKHOBEHHA H pa3BHTHA reoMeTpHH. HauanpHble IOHATHA T€OMETPHH.
Touka, mpAMad. OTpe30K, Iyd. IToHATHE 00 aKCHOME, TEOopeMe, MOKa3aTeIbCTBE,
ompeeleHHH.

B3anMHOe pacmolokeHHE TOYeK Ha NOpAMOH. lI3sMepeHHe [IHHBI OTpe3Ka,
paccTOAHHE MEXIY TOUKAMH.

ITonymmockocts H yroia. Buasl yriuos. M3MepeHHe BeIHYHH VITI0B. BepTHKAIBHEIE
H CMEXHBIe YIIbl. [lapannenbHble H NepHIeHIHKYIAPHBIE IPAMBIe. PacCTOAHHE OT TOUKH
1o mpAMOH. bHccekTpHCa yria.

Jlomanada. Bupasl nomaHbeIX. J[HHa mgomMaHOH. MHOTOVroIbHHKH. IlepHMeTp
MHOTOYTOIbHHKA. [[OHATHE 0 BBIYKJIBIX H HEBBIMIYKIBIX MHOTOYTOJIBHHKAX.

ITeppruHBIE IpeACTaBICHHA O PaBEHCTBE (PHT'YpP, HX PacIOI0KEHHH. CHMMETPHH.

IIpocTeiimue nocTpoeHHs. FIHCTPYMEHTEHI I71d H3MEPEHHH H IIOCTPOEHHI.

TpeyroibHAEKHR

BHOBI TpPEYTOINBHHKOB: OCTPOYTOIBHBIE, TIPAMOYIOJIBHBIE, TYIOYTOJIBHEIE,
paBHOOEIpeHHEIE, pABHOCTOPOHHHE. MeanaHa, OHCCeKTpHCa H BEICOTA TPEYTOIBHHKA.

PapeHncTBOo TpeyrolpHHKOB. IIepBelH H  BTOPOH IpPH3HAKH  paBEHCTBa
TPEYTOIBHHKOB. PaBHOOeOpeHHBIE TPEYrOJABHHKH H HX cBoHcTBa. IIpH3HAaK
paBHOOEIPEHHOI0 TPEYrodbHHKA. TpeTHi NpH3HAK paBeHCTBA TPEYTOILHHKOB.

CooTHOIIEHHA MEXIY CTOPOHAMH H VIrJaMH TpPeyroilbHHKa. HepaBeHCTBO
TpPeYrollbHHKa. HepaBeHCTBO 0 NIHHE TOMaHOH.

CuMmMeTpHuHBIe (HTYpEL. OCHOBHBIE CBOHCTBAa OCeBOH CHMMETpPHH. [IpHMepsl
CHMMETPHH B OKPYAKAIIeM MHpE.




MOBEAA!

YuyebHbIN KypC
«[ eoMeTpua»

Ilapaanensabie npsaMble. CyMMa YIJI0B MHOIOYT 0JIbHAKA

ITapanneTpHOCTD OPAMEIX, HCTOPHYECKHE CBEIEHHA O IOocTyIaTe EBKIHIA H 0 POIH
Jlo6aueBckoro B OTKPBITHH HeeBKIHJI0BOH TreomerpHH. CBoiicTBa H MpPH3HAKH
nmapanienbHbIX NpAMBIX. CyMMa YITIOB TPeyrollbHHKAa. BHeIHHE YIIBl TPeyTrOJIbHHKA.
CyMMa BHYTPEeHHHX YIJI0B MHOIOYIOJIBHHKA H CYMMa BHEIIHHX VITIOB BBIIYKIOIO
MHOTOYTOIBHHKA.

IIpaMoyroibHBIE TPEYT0IbHAKH

IIpu3HakH paBeHCTBa MNPAMOYTOJIBHBIX TPEYTOIbHHKOB. [lepmeHIHKYIAp H
HaknoHHaA. CBoiicTBO MeOHaHB MPAMOYTOIBHOTO TPEYTOJIbHHKA, TPOBEIEHHOH
K THIOTeHY3€. [IpAMOYTOIBHBIA TPEYTOIBHHK ¢ YTIIOM B 30°.

OKpyXHOCTH
IloHATHA OKPYXHOCTH H Kpyra. JJIEeMEHThl OKPY:KHOCTH H Kpyra: IeHTp, PaJHycC,
OHAMETpP, XopJa, HX CBOHCTBAa. B3aHMHoe pacnonokKeHHe OKPYXKHOCTH H MPAMOH.
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KacarenpHad H ceKymasn K OKPY/KHOCTH. OKPY/KHOCTD, BIIHCAaHHAA B Yroll. IIpocTeiimue
IMOCTPOEHHA C MIOMOIIBIO IHPKYIIA H THHEHKH.

I'eoMeTpHEYeCKHE MeCTA TOIEK

IToHATHE 0 reOMETPHYIECKOM MecTe ToUeK. [[pHMephl reoMeTpHIecKHX MECT TOYEK
Ha IUTOCKOCTH. DHCCeKTpHca yIrila H CepeJHHHBIH NEepHeHIHKYIAP K OTPe3Ky Kak
reoMeTpHIecKHe MecTa TodeK. OIMHcaHHaAs OKPY/KHOCTh TPEYTOJIbHHKA, e€ eHTp. MeTon
TeOMETPHIECKHX MECT TOYEK IPH PEIeHHH reOMeTPHIECKHX 3a/1ad.

HI](‘.TI)GEHHII C IOMOIIBH NMHPKYJIH H JHAHeHKHA
HCT(}]]H':[eCKHe CBEIICHHA. OGocHOBaHHA [[pOCT@fI]I[HX HOCTpOEHHfl, ATaIlbl 3ajJJa4vH
Ha IIOCTPOCHHA, PCIICHHE 3ada™ Ha [IOCTPOCHHC HHPKYIIEM H JTHHEHKOH.




2 =
NOBEAA! '

YuyebHbIN KypC
«[ eoMeTpua»

8 KJIACC

JeTBIpEXYTOJILHAKH

[TapamenorpaMM, ero NpH3HaKH H cBoicTBa. [IpaMoyronsHHK, poM0. KBagpaT, HX
IPH3HAKH H CBOHCTBa. Tpamenua. PapHoOeapeHHasA TpamnelHs, e€ cCBOHCTBAa H IPH3HAKH.
IIpaMoyroneHad Tpanenuda. CpeqHAad THHHA TPaIlelHH.

Cpennaa IHHHA TpeyrolbHHKA. MeToo yIBOSHHA MeEOHAHBI TPEYTOJIbHHKA.
TeopeMa o nepecedeHHH MeIHAH TPEYTOIbHHKA.

Teopema daneca. TeopeMa 0 MPOMOPIHOHAILHEIX 0Tpe3kax. Teopema BapHHbOHA
U4 IIPOH3BOJIBHOIO YETHIPEXYTOJIEHHKA.

LleHTpanpHO-CHMMETPHIHEIE (PHTYPHL.

ITogoome

[lIonoOHe TpeyrodbHHKOB, KO3(Q(HIHEHT mnonoOHA. IIpH3HAaKH 1oa00HA
TPEYTOIbHHKOB. [IpHMeHeHHe MoA00HA IPH pPelIeHHH IeOMETPHISCKHX H MPaKTHISCKHX
3a/1ad.

ILnomane

[TorATHE 0 muomanH. CBoHCTBa MIomMaAeH reoMeTpHIeCKHX GHTyp. IIpocTehmue
dGopMyIBl 1A ILTOIMAAH TPEYIOIbHHKA, MapallelorpaMma, pomda H TpalelHH.
ITntomanu nmoaoOHEIX GHryp. OTHONIEHHE IIomMAaaeH TPeyroIbHHKOB.

Teopema IImgaropa
Teopema IImdaropa. IlpuMeHeHHe TeopeMmbl Iludaropa npH pemeHHH
MpaKTHIECKHX 3a71a4.

R

)
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¥

YuebHbIn Kypc
«[ eoMeTpua»

JJIeMeHThl TPHIOHOMETPHHA
CHH}'C, KOCHHYC, TaHICHC H KOTAHICHC OCTpOro yria IOpAMOYIOJIIBHOTO

TpEeyroJbHHKA. [pHroHOMeTpHUYeckHe (VHKIHH yriaoB B 30° 45° m  60°
[IponmoplHOHAIBHBIE OTPE3KH B IPAMOYTOIBHOM TPEYTOIbBHHKE.

¥r.bl H 9eTHIPEXYTOIBHAKH, CBA3AHHBIC ¢ OKPV/KHOCTBIO
BrHcaHHBIE H IIEHTpaIBHBIE YIJBL, YIOJI MEXKIY KacaTelIbHOH H XOpHOH. YTIIIBI
MEXKIY XOpJaMH H CEKVIIHMH. BOHcaHHBIE H ONHCAHHBIE OKPY/KHOCTH TPEYTOJIbHHKA
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H dYeThIpEéXyrolpbHHKH. CBOHCTBAa H IMPH3HAKH BIIHCAHHOTO YETHIPEXYTOIBHHKA.
B3auMmHOe pacnonokeHHe [OBYX OKpykHocTed. KacaHme okpykHocTel. OOmue
KacaTeJIbHBIE K IBYM OKPYAKHOCTAM.

)




NOBEAA!

YuyebHbIN KypC
«[ eoMeTpua»

9 KJIACC

Pemenne TpeyroibHAKOB

CHHYyC. KOCHHYC, TaHreHc yriaoB or 0° go 180° OCHOBHOE TPHTOHOMETPHUECKOE
ToxAeCcTBO. @OpMYIIEI NpHBEAeHHA. PellleHHe TPEYTOIbHHKOB. TeopeMa KOCHHYCOB H
TeopeMa CHHYCOB. PellleHHe NpakTHYeCKHX 3aJad C HCIOIb30BAHHEM TEOpPEMEI
KOCHHYCOB H TEOpPEMBI CHHYCOB. PelmenHe 3a1a4 reoMeTPHYECKOH ONTHKH.

TpuronomerpHueckHe (OPMYIIBI A4 IUIOMIAAH TPEYToIbHHKA, MapalilelorpaMma,
pomba, TpamenuH. @opmyna IT'epora. @opmyla - mIomagH — BBIIYKIOTO
YeThIPEXYT OJIbHHKA.

IlonobdHe TPeYroIbHAKOB

Xopasl H moao0HBIe TPEYTOIBHHKH B OKPY/KHOCTH. TeopeMa O MpPOH3BEISHHH
OTPE3KOB XOpH, TEOPEMBI O IIPOH3BEIASHHH OTPE3KOB CEKYINHX, TeOpeMa O KBaJapare
KacaTenbHOH. [I[pHMeHEHHE INpPH pPEIEHHH IeOMETPHYECKHX 3amad. TeopeMel UeBHl H
Menenas. IIoHATHE 0 TOMOTETHH.

MeToa KoopaHEHAT

VpaBHeHHe MPAMOI Ha INIOCKOCTH. YTIIOBOH K0o3(pHIIHEHT H cBOOOTHBIH WIeH, HX
reoMeTpHiIeckdil cMbICI. IlapamielpHOCTP H MEPHEHIHKYIAPHOCTh MPAMBIX (depes
yr10BoH K03 dHIHEHT).

VpaBHeHHE OKpPYXKHOCTH. HaxoxIeHHe mepeceueHHH OKPYVAKHOCTEH H IIPAMBIX
B koopauHaraX. @opmyna paccToAHHA OT TOYKH 10 npamod. [liomans
mapajqielorpaMMa B KOOpJHHAaTaX. MOHATHe 00 OpHEHTHPOBAHHOH TIITOMMAaiH.
IIpuMeHeHHEe MeTOJa KOOpPAHHAT B IIPAKTHKO-OPHEHTHPOBAHHBIX T€OMETPHYECKHX
3agadax.




YuebHbIn Kypc
«[ eoMeTpua»

BekTopnl

BekTopel Ha miuockocTH. ClI0KeHHe H BBUHTAaHHE BEKTOPOB — IpaBHIA
TPEYTOMbHHKA H IapalelorpaMMa. YMHOKEHHE BeKTopa Ha 4HCI0. KoopaHHATHI
BekTopa. CIOXKCHHe H BBHUHTAHHE BEKTOPOB, YMHOXKCHHE BEKTOpa Ha YHCIO
B KoopaHHaTaxX. [[pEMeHeHHE BEKTOPOB B (PH3HKE, IIEHTP Macc.

ITonATHE 0 Oa3zHce (Ha MIOCKOCTH). Pa3noxkeHHA BeKTOpoB mo OasHcy. CKalipHOe
IOPOH3BEICHHE BEKTOPOB, I'COMETPHUYECKHH CMEBICT H BBIPak€HHE B IeKapTOBEIX
KoopaHHaTax.  JIHCTpHOYTHBHOCTh  CKalApHOTOo  mHpoH3BedeHHA.  CKamTipHOeE
IPOH3BEICHHE H MpoelHpoBaHHe. [I[pAMEHEeHHE CKaAPHOTO MPOH3BEICHHA BEKTOPOB
N8 HAXOXKIEeHHA IHH H VIIOB. PelleHHe TeOMETPHUYECKHX 3aJad C ITOMOMIBI0
CKaAPHOTO IIPOH3BEICHHA.
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JITAHEA OKPYKHOCTH H IUTOMAIBL KPYra

IIpaBHIBHEIE MHOTOYTOIBHHKH. J[THHA OKPYKHOCTH. [ pagycHad H pagHaHHAA Mepa
yria, BBIYHCIEHHE ITHH IVT OKpyxkHocTed. Ilmomrane kpyra, ceKTopa, CerMeHTa.
HcropadeckHe cBeIeHHA 00 H3MePEeHHH JUTHHBI OKPY/KHOCTH H ILTOMATH KPYTa.

JIBH:KeHHS I1IOCKOCTH

LlenTpaneHad cEHMMeTpHA. [leHTpansHEO-cCHMMeTpHYIHBIE QHTYPEL. [ToBOpoT. OceBas
CHMMETpHA. OHIYPBI, CHMMETPHUYHEIE OTHOCHTEIBHO HEKOTOPOH ocH. IlapamiensHBIR
epeHoc.

IMoHsATHe ABHKEHHA H ero cBoiicTBa. PaBeHcTBO ¢HTryp. IIposABIeHHA CHMMETPHH
B IPHPOJE, JKHBOIHCH, CKYIBITYpE. apxXHTeKType. KOMIO3HIIHH JBHKEHHH
(mpocTefimue npaMepsl). [IpHMeHEeHHE B TeOMETPHIECKHX 3a7adax.




. W y
iy YuebHbI Kypc «[eoMeTpus». HekoTopble TeMb!.

MOBEAA!

7 kaacc. IlapamieabHOCTh NPSAMBIX, HCTOPUUYECKUE CBEACHUS O
noctynare EBknuga u o poiau JIo0aueBCKOTO B OTKPBLITUHU
HEEBKJIUJIOBOM reoMeTprur. CBOMCTBO MEIMAHBI IIPSIMOYTOJIbHOTO
TPEYrOJIbHUKA, IPOBEAEHHOU K TUIIOTEHY3E.

8 KJiace. Teopema BapuHboHa JUISL TPOU3BOJIBHOIO
YETHIPEXYTOJILHUKA.

9 kaacc. Pemenue 3a1a4 reoMeTpUICCKON OIITHKH.

Teopemnl UeBbl 1 MeHenas. JucTpruOyTHBHOCTH CKaJIIPHOTO
[IPOU3BEJICHUA. 4

.




YuyebHbIn Kypc
«BepoAaTHOCTb N CTaTUCTUKA»

7 KJIACC

IIpeacraBieHHe JaHHBIX B BHAE TaOIHII, JHArpaMM. 3aloIHeHHE Ta0IHIl, YTeHHE H
MOCTPOEHHE CTOIOHKOBBIX (CTOIOYATHIX) H KPYTroOBBIX AHarpaMMm. UreHHe rpadHKOB
PeaTbHBIX IpoleccoB. [I3BredeHHe HH(QOpMamHH H3 JHarpaMM H TaOIHIL,
HCIIOB30BaHHE H HHTEPIPeTaIlHA JaHHBIX.

OnHcaTenTpHad CTAaTHCTHKA: CpelHee apHMeTHYeCcKoe, MeJHaHa, pa3Max.
HaHOoJbIIee H HaHMEHbIIee 3HAYEHHA, KBapTHIH, CpelHee rapMOHHYECKOE, CpelHee
rapMOHHYECKOE THCIOBBIX JaHHBIX.

TTpuMepsl cIydaifHOH H3MEHYHBOCTH TIPH H3MEPEHHAX, B MaCCOBOM TIPOH3BOJICTBE,
TeHJICHIHH H cIydaiHble KoleOaHHA, IPYIIIHPOBKA JaHHBIX, IPeIcTaBIeHHE CIydaiHHOH
H3MEHYHBOCTH C I[IOMOIIBI0 [JHArpaMM, YacTOTBl 3HAUYeHHH, CTaTHCTHYECKad
YCTOHYHBOCTE.

I'pad. Bepmmna, pebpo. CremeHp BepmHHEL UHcao pédep H cyMMapHasd CTeleHb
BepmHH. [ToHATHE 0 CcBA3HBIX rpadax. Iyt B rpadax. Ilemn u muxael. OO6xox rpada
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(sfimepoB myTh). IToHATHEe 00 OpHEHTHpOBAHHOM TIpade. PemeHHe 3amad ¢ MOMOIIBE)
rpados.

VTBepxkIeHHA H  BBICKa3blBaHHA. OTpHIAHHE VIBEpPKICHHA, YCIOBHBIE
YTBEpkKIeHAA, 00paTHBIE H PABHOCHIbHBIE YTBEPKICHHA, HE0OX0IHMBIE H JOCTATOTHBIE
YCIIOBHA, CBOHCTBAa H IPH3HAKH. [IpOTHBOIIOIOKHBIE YTBEPIKIEHHA, 10KA3aTellbCTBa
OT IPOTHBHOTO.

CrayJaiHBIH SKCIEPHMEHT (OIBIT) H ClIydaiiHOoe coOBITHE. BepoATHOCTE H YacToTa
crydafHOTO cOOBITHA. POolTh MalToBepOATHBIX H MPAKTHUYECKH JOCTOBEPHBIX COOBITHH
B TIPHPOJIE H B 0DMIECTBE.




NOBEQA!

YuyebHbIn Kypc
«BepoATHOCTb U CTaTUCTUKA»

8 KVIACC

MHOKECTBO H MNOAMHOKECTBO. I[IpHMEpBl MHOXKECTB B OKPY/KAIOIIEM MHpE.
IlepecedeHHe H 00beIHHEHHE MHOKeCTB. JlHarpaMMel Ditnepa. UHCI0BBIE MHOKECTBA.
IIpuMepsl MHOMKECTB H3 KYPCOB alareOpbl H reoMeTpHH. [lepedHciIeHHe 3IeMeHTOB
MHOJKECTB ¢ MOMOINBI0 OPraHA30BaHHOT O Iepebopa H mpaBHIa YMHOKEHHA. DopMmyna
BKJIHOUEHHA-HCKITIOYEeHH .

DieMeHTapHbIe COOBITHA. BepoATHOCTH  caydafiHBIX  cOOBITHH. ONEBITH
C PAaBHOBO3MOXKHBIMH 31eMeHTapHBIMH cOOBITHAMH. CIydaHHBIH BEIOOP.

M3MmepeHHe pacceHBaHHA YHCIOBOIO MaccHBa. JIHCIEpCcHA H CTaHJapTHOE
OTKJI0OHEHHE YHCI0BOro HabOopa. CBoiicTBa JHCIEPCHH H CTAaHIAPTHOIO OTKIOHEHHA.
JlnarpaMMEI pacceHBaHHA IBYX HaOIr0JaeMbIX BeTHYHH. JIHHeHHaA CBA3h Ha JHarpaMMe
pacceHBaHHA.

Jepeso. [{epeBo cnydyaiHOro 3xcrnepuMenTa. CBOHCTBa JEPEBBEB: €JHHCTBEHHOCTE
IOVTH, CBA3b MEKIY YHCIOM BEepPIIHH H dHcIOM pEbep. IToHATHE 0 MIOCKHX rpadax.
Pemenne 3a1a4 ¢ NOMOINBI JEPEBBEB.

Jlornueckue cor3el «» H «JIM». CeA3p MeXIY JOTHYECKHMH COMR3aMH H
omepanHAMH HaJ MHOKecTBaMH. lcIob30BaHHE TOTHIECKHX COK30B B anredpe.

Cray4aliHgbie COOBITHA Kak MHOKECTBA 3JIEMEHTAPHBIX COOBITH.
IIpotuBomomoxkHEIe coOBITHA. OmepanHH Han coOBITHAMH. @opMyla CI0KEHHA
BEPOATHOCTEMH.

IIpaBHiI0 YMHOKEHHA BEPOATHOCTEH. YCIOBHaA BepOATHOCTh. lIpencraBieHHe
CIyJaHHOro KCIepHMEHTa B BHIE AepeBa. HesaBHCHMEBIE COOBITHA.

R
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MOBEAA!

YuyebHbIn Kypc
«BepoATHOCTb U CTaTUCTUKA»

9 KJTACC

KomOunatopHO® mnpaBHI0 YMHOMKEHHA. [lepecTaHOBKH H dakTopHal YHcao
coueTaHHH H TpeyroiabHHK Ilackami. CeoHcTBa 4Hcen codeTaHHi. bHHOM HeroToHa.
Pemenne 3a7a4 ¢ HCIOJIb30BaHHEM KOMOHHATOPHKH.

I'eomerpHueckasg BepoATHOCTH. CayuaiiHbIiH BBEIOOP TOUYKH H3  (PHIYPEI
Ha IUTOCKOCTH, H3 OTPe3Ka, H3 JIYTH OKPY/KHOCTH.

&4
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HcneiTagua. Yenex H Heyaada. CepHsa HCOBITAHHH 0 mepBoro ycmnexa. CepHiA
HCNBEITaHHH bepHyamH. BepoATHocTH CcOOBITHH B CepHH HCIOBITaHHE bBepHYyILIH.
CaygaiHBIH BEIOOD H3 KOHEUHOI'O MHOKECTBA.

CnyyailHad BeIHYHHA H pacOpelcicHHe BEpoATHOCTEH. IIpHMEpBl clydaiHBIX
BETHYHH. BajkHble paclpe/ieleHHA — YHCIO MOIMBITOK B CEPHH HCIBITAHHH 710 TIEPBOro
yclexa H YHCIO YCIOEXOB B CEPHH HCOBITaHHH bepHYIH (reoMeTpHUECKOoe H
OHHOMHAIIFHOE pacIpeaeIeHH).

MaremaTHueckoe OXKHIaHHE CIy4adHOH BeTHYHHBI. @OH3HYECKHH CMBICT
MaTeMaTHYeCKOIo OKHIaHHA. [[pHMephl HCIIOIb30BaHHA MaTeMaTHYECKOI0 OKHIAAHHA.
JluctiepcHA H  CTaHJapTHOE OTKIOHEHHe ClIydadHOH BelHYHHEL  CBOHCTBa
MaTeMaTHIeCKOT0 OKHaHHA H JHCIepcHH. MaTeMaTHUeCcKOe OKHIaHHE H JHCIEPCHA
H3VUEHHBIX paclpeeIcHHH.

HepaBencTBo YeOblmeBa. 3akoH OOJBITHX YHCeI. MaTeMaTHUeCKHE OCHOBAHHA
H3MEPEHHA BEPOATHOCTEH. Pollb H 3HaUeHHE 3aK0HA OOMBITHX YHCET B HaYKE, B IPHPOIE
H 00mecTBe, B TOM JHCIE B COIIHOTOTHISCKHX 00CIeI0BAaHHAX H B H3MEPEHHAX.




T *YyebHblI Kypc «BeposiTHOCTb U CTaTUCTUKa». HekoTopble TeMbI.

7 kaacc. OnucarenbHas CTaTUCTHKA: cpeiHee apu(PpMETUIECKOE, MEAMaHa, pa3Max, HauOobIIee
1 HANMEHBIIIEE 3HAYCHUS, KBAPTHUIIH, CPEIHEE TApDMOHHUYECKOE, CPEeIHEE TapPMOHHUYECKOE
YHCJIOBBIX JAHHBIX. ¥ TBEPKJICHUS U BbICKA3bIBaHMUSI.

OTpuilaHue yTBEPKIACHUS, YCIOBHBIC YTBEPKICHUSA, OOPATHBIE U PABHOCUJILHBIE YTBEPKICHUS;
HEOOXOIMMBIEC U JOCTATOYHBIE YCJIOBHUS, CBOMCTBA U ITpU3HAKU. [[poTHBOIIOI0KHBIE
YTBEPKAECHUS, JOKA3aTEIbCTBA OT IIPOTUBHOIO.

8 kiacc. M3smepenne paccenBaHusl YMCIOBOTO MaccuBa. Jucnepcus u CTaHAapTHOE
OTKJIOHEHHME YHUCJI0BOro Habopa. CBOMCTBA TUCIIEPCUU M CTAHIAPTHOIO OTKJIOHEHMUS.
JlnarpaMmel paccerBaHuA ABYX HAOMIOMAaEMbIX BeJIMYKH. JIMHEHHAs CBSI3b HA JUAarpamMMe
pacceuBanus. Jlormueckue coro3nl «1» n «MJIN». CBsA3b MEX 1y JTJOTHYECKUMU COKO3aAMHU U
onepanusiMu HaJl MHOXeCTBamU. VICIonb30BaHuE JIOTHUYECKUX COIO30B B alreope.

9 kiaacc. Jlucriepcusa U CTaHIAPTHOE OTKJIIOHEHHUE CIIyYalHOM BEIMYHUHBI. CBOMCTBA
MATEMATUYECKOTO OKUJIAHUS U IUCTIEpCUN. MareMaTHudeCKOe OKUJAHUE U IUCTIEPCUS
U3YUYCHHbBIX PACIIPEICIICHUMN.

HepaBenctBo YeOblmeBa. 3akoH 00JIBIINX YMcesl. MareMaTun4eCcKue OCHOBAHUS NU3MEPECHUS

BEPOATHOCTEM.
L
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«MHCTUTYT CTPATEIMU PASBMTUA OBPASOBAHWMA

POCCUMCKOM AKAQEMWK OEPA30OBAHUA»

MATEMATUKA
(yrnybneHHbIW ypOBEHD)
Peannsauma TpebosaHuim $roc

OCHOBHOTO 0bLero obpasosaHma

MemoduuecKoe rnocobue 05 yyumens
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l’ edsoo.ru EamHoe copepxanme obliero obpazoeaHus - EaMHoe copepxanue obliiero obpazoepaHus
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NOBEOA!
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DyHKLMN NPONOPLMOHANBHOCTH nporpeccuu
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Halwun KOHTaKTbI

" TIOBEDA!

cTpaHuua kadeapbl MaTeMaTMKu, MHGOOPMaTUKKN U
TEXHONTOrM4YeCcKoro obpasoBaHms
https://iro23.ru/?page 1d=2154

9NeKTpoHHaa novta Kmii@iro23.ru
TenedoH 8 (861) 203 50 52

CTpaHuua coobLecTBa yunTenem marteMaTuku
https://iro23.ru/?page 1d=5719
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