


IlosicHuTeNbHAsA 3aMIMCKA

Paboune mporpammbl y4eOHBIX TpeaMeToB «AureOpa», «[eomerpus», «BeposTHOCTh M CTAaTUCTHKA» Ha
YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs COCTaBJIEHAa Ha OCHOBE TpeOOBaHUI K pe3ysibTaraM OCBOEHUS
OCHOBHOW 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanusi, npezacrasieHHbix B PTOC 000,
a Tak K€ B COOTBETCTBHUHU C (pelepanbHOl 0Opa3oBaTebHON MPOrpaMMbl OCHOBHOIO 00LIero oOopa3zoBaHus
(ITpuka3 MunucrepcrBa mnpocsemienuss Poccuiickoit ®@enepaunn ot 16.11.2022 Ne 993) u ¢ ocHOBHOI
obpazoBarenpHOM porpaMmmbel OO0 MKOY «KmroueBckas COLL um. A .I1. buprokoBay.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJII'EBPA» 7-9 KJIACCbI

LE/IN U3YHEHUA

AnreOpa sIBIISIETCS. OJHUM W3 OIOPHBIX NMPEAMETOB OCHOBHOM IIIKOJIBI: OHA 00ECHEeYNBAET M3yUeHHE JPYTHX AUCIHIUINH, KaKk
€CTCCTBCHHO-HAYYHOI'0, TaK W TYMaHHUTApHOT'O IIUKJIOB, e€ ocBocHHE HCO6XOI[I/IMO JJI4 IPOJOJKCHUA O6pa30BaHI/Iﬂ n B
MIOBCETHEBHON KM3HU. Pa3BnTHe y 0Oydaromuxcs HaydHBIX MPEACTABICHUHM O MPOMCXOKICHUHM M CYNIHOCTH anreOpamdecKux
abcTpakiuid, crocode OTPaKEHHs MareMaTH4yecKod HayKoil SIBICHHMI M IIPOLIECCOB B MPUPOJAEC M OOIIECTBE, POIH
MaTeMaTH4eCcKOro MOJICIIMPOBaHKs B HAyYHOM TTO3HAHUH ¥ B IIPAKTHUKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
M KaueCTB MBIIUICHNS, HEOOXOANMBIX JUIA aJanTaliud B COBPEMEHHOM IM(ppoBoM obmiecTBe. M3ydeHne anreOpbl eCTeCTBEHHBIM
o0OpazoM oOecrieunBaeT pa3BUTHE YMEHHs HaONIOaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH
MBILIUICHUSI, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHSI U BBIBOIBI, (DOPMYIHUPOBATH YTBEPIKICHHUS.
OcBoeHne Kypca anreOpbl 00eCHnednBacT Pa3BUTHE JIOTHYECKOTO MBIIIICHHST O0YYarOIUXCS: OHU HCIIONB3YIOT JIeyKTUBHbIC U
MHJIyKTUBHBIE pac- CyXJICHHs, 0000IIeHne U KOHKPETH3aLHI0, adcTparupoBanne u anaioruto. OOydeHue anredpe npemnonaraer
3HAYUTENIBHBI O00BEM CaMOCTOSITENILHOW JEITENIbHOCTH OOy4YaroIuXcs, MOITOMY CaMOCTO- SITEJIbHOE pEeHIeHHe 3ajad
€CTECTBEHHBIM 00pa30M SIBIISIETCS peasii- 3allueil AesTeIbHOCTHOTO IPUHIINIIA 00ydeHHUs.

B crpyktype mporpamMbel  ydeOHOro Kypca «AireOpa»  OCHOBHOW  INKOJIBI ~OCHOBHOE MECTO  3aHMMAIOT

COZIepIKATEIILHO-METOJIMYECKHE JIMHUU: «UKCla ¥ BBIYUCIICHUSD; «AJIreOpanuecKie BbIpaKeHHs»;
«YpaBHeHUsT U HepaBeHCTBay; «DyHkumm». Kaknas w3 3TUX CcO- JIepiKaTelbHO-METOAMYECKHX JIMHUHA pa3BHBAaeTCs Ha
MPOTSDKEHUU TPEX JIET M3Y4YEHUs! Kypca, eCTECTBEHHBIM 00Pa30oM MEPEIIETasCh U B3aUMOJEHCTBYsI C APYTUMH €T0 JMHUSIMU. B
XOJIe M3YUCHHsI Kypca OOydaromIMMCsl TIPUXOIUTCS JOTUYECKH PACCy’KAaTh, NCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN 3bIK. B
CBSI3M C 3TUM II€JI€CO00pa3HO BKIIOYHUTH B MPOrPaMMy HEKOTOpPBIE OCHOBBI JIOTUKH, TIPOHU3BIBA- IOIHE BCE OCHOBHBIE Pa3/IEIb
MaTeMaTH4eCKOro 0Opa30BaHUs M CHOCOOCTBYIOIINE OBJIAACHUIO OOy4arOLUIMMHUCS OCHOB YHUBEpCallb- HOTO MAaTeMaTHYeCKOro
s3pIKa. TakuM 00pazoM, MOXKHO YTBEpXK- N1aTh, YTO COAEPIKATEIHHON M CTPYKTYpHOH OCOOEHHOCTBIO TpeaMera «Airedpa
SIBIISIETCS €r0 HHTETPUPOBAHHBII XapakTep.



Conepxanne muHUM «Yucna M BBIYUCICHUS» CIYXKHUT OCHOBOW ISl JAJbHEHIIEro M3yueHUs MaTeMaTUKH, CIOCOOCTBYET
pasBUTHIO Yy OOYYalOIIMXCSl JIOTHYECKOTO MBIIUICHHUS, (DOPMHUPOBAHUIO YMEHHUS IIOJIb30BAaThCSl QITOPUTMAaMH, a TaKkKe
MIPUOOPETEHHIO TPAKTHYE- CKMX HABBIKOB, HEOOXOAMMBIX JUIsl MTOBCEIHEBHOW KM3HM. Pa3zBUTHE TOHSTHS O 4YHMCIEe B OCHOBHOW
IIKOJIE CBA3aHO C pallMOHAJIBHBIMU U UPppAllUOHAJIbHBIMU YK CJIaAMHU, (I)OpMI/II)OBaHI/IeM HpeI[CTaBJ'IeHI/Iﬁ [¢] HeﬁCTBHTeHLHOM YHCJIC.
3aBepIIeHre OCBOCHHUS YHCIIOBOH IMHIH OTHECEHO K CTapIIeMy 3BeHY 00IIero oopa3oBaHusl.

ConeprkaHne IByX anreOpandecKux JMHUN — «AsreOpandeckne BBIPaKCHUs» U « YPaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET
(bopMHu- pOBaHUIO y OOyYarOLIMXCSl MAaTeMaTHYeCKOro armapara, HeoOXOH- MOTO JIIsl PelleHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MIPEZIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 337a4. B OCHOBHOM IIKOJIE yUeOHBIH MaTepuall TpyNIupyeTcs BOKPYT PalOHAIBHBIX
BBIp@KECHUH. AJ- rebpa JEeMOHCTPHpYeT 3HadeHHE MaTeMaTWKH Kak s3bIKa Ul T10- CTPOEHHsI MareMaTHYeCKHX MOJeJeH,
OITMCaHUs TPOLIECCOB M SBJIe- HUHM peanbHOro Mupa. B 3amaum oOyueHusi anreOpe BXOAAT TakKe NalibHEHILEe pa3BHTHE
JITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOM- MOTO, B YAaCTHOCTH, Ul OCBOCHHMS Kypca MH()OPMATHKHU, U OBJaJe- HUC HaBBIKAMHU
JEIYKTHBHBIX paccyxaeHuil. IIpeoOpa3oBaHme cHM- BOJBHBIX ()OPM BHOCHT CBOW crenM(UUECKHH BKJIQJ B PA3BHUTHE
BOOOpaXEHWUsI, CIIOCOOHOCTEH K MaTeMaTHUECKOMY TBOPYECTBY.

Conepkanne (DyHKIMOHAIBHO-TPA(UUECKON JIMHUM HAIENCHO Ha IOJyYeHHE NIKOJbHUKAMHM 3HaHUH O (YHKIMAX Kak
Ba)KHEWIIIEH MaTeMaTHuecKOi MOJIEIH Ui ONMUCAHUS M HCCIIEJOBaHHUS pa3HO- OOpa3HbIX MPOLIECCOB U SIBICHUH B MPUPOJE M
obmecTtBe. M3yueHne 53TOro Mmarepuanga CHOCOOCTBYET pa3BUTHIO y OOyJaloOUIUXCsS YMEHHs HCIIONb30BaTh pPa3IHIHbIC
BBIPA3UTENIbHBIE CPEJCTBA S3bIKA MaTe- MATHKU — CJIOBECHBIE, CHMBOJIMYECKHE, rpaduieckne, BHOCUT BKJIAA B (hOPMUPOBAHUE
MIPEJCTABICHUHN O PO MAaTEMaTUKH B Pa3- BUTUU [IUBUIN3ALMU U KYJIBTYpPHI.

MECTO YYEBHOIO KYPCA B YYEBEHOM TJIAHE

CoracHo yueOHOMY IU1aHy B 7—9 Kiaccax n3y4aercst yueOHbIH Kypc «Anredpa», KOTOPbIH BKIIIOYAET CIIETYIOIINE OCHOBHBIC
pasnensl conepkanus: «Yucna u BIYUCICHUSY, « AreOpanvecKue BRIPKECHUs», « YPABHEHUS U HEPABEHCTBAY, « DYHKITUI.

VYueOHbI M1aH HAa U3y4eHHe anreOpbl B 7-9 Kiaccax OTBOAMT 3 ydueOHBIX yaca B HEACNIO B TEUCHHUE KAXKIOTO rojia 00yIeHHS.
3a roxg Bcero B 7 kiacce — 102 yueOHbIX yaca, B 8 kiacce — 102 yueOHbIX "aca, B 9 kimace - 102 yueOHbIX yaca. Beero 3a Tpu romga
o0yuennsi — 306 y4eOHBIX YacoB.



COAEPXAHME (NO rOAAM OBYYEHMA)
7 Knacc

Yucaa u ebtuucreHusn
PauuoHanbHble ymcna
JpoOu 0OBIKHOBEHHBIE W JACCATHYHBIC, TIEPEXO] OT OAHOM (hopMBI 3ammcu apodeit k npyroi. I[loHsATHE parMoHaTBHOTO YHCIA,
3alliCh, CPaBHEHUE, YIIOPSAIOYMBAHHE PAMOHAIBHBIX dHcel. ApupmeTnde- CKHE NEHCTBHS C pPAlMOHAIBHBIMH YHCIAMHU.
Pemienne 3a1a4 n3 peaybHOM MPAKTUKKA HA YacTH, HA JPOOH.
CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM: OllpeesieHre, Ipeodpa3o- BaHUE BRIPAKCHUI HA OCHOBE OINPEACTICHHUS, 3aIIHCh
Oombmmx gucen. [IporeHThl, 3amich MPOIICHTOB B BUAE APOOH U APOOH B BHIE IIPO- IIEHTOB. TpH OCHOBHEIC 33a7]a4l Ha
MPOIICHTBI, PEIICHUE 3214 13
peanbHON IIPAKTUKHU.
[IpumMeHeHne TpHU3HAKOB ACTHMOCTH, Pa3IOKEHHE Ha MHOKUTE- JI HATYPATbHBIX YHCET.
PeanbHbie 3aBUCUMOCTH, B TOM YHCJIC ITIpAMast U o6paTHa51 IIpO- NOPIHMOHATIBHOCTH.

A./lee6pauuecxue sblpaiiceHun
IlepemeHHbIE, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C IIepeMeHHOMU. Jlo- mycTuMBbIe 3HaueHus epeMeHHbIX. [Ipencrasienue
3aBUCHMOCTH MEXIY BeJIMIMHAMH B Bue hopMyisl. Berancnenns no popmynam. [IpeodpaszoBanne OyKBEHHBIX BBIPAKCHUMH,
TOXXJICCTBCHHO PaBHBIC BBEIPAKCHUS, IPaBHJIa IPE0Opa30BaHUsl CyMM M IIPOW3BEICHUH, Tpa-
BHJIA PAaCKPBITHS CKOOOK M NMPHBEIEHHS TIOI0OOHBIX CIaraeMbIX.
CBoiicTBa CTENEHH C HATYPAIbHBIM ITOKA3aTEIEM.
OpHounensl M MHoOrowieHsl. CtemneHb MHorowileHa. CrokeHHe, BBIUHTaHHME, YMHOXEGHHE MHOTOUICHOB. DOpMYyIbI
COKpAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI M KBaapar pa3HocTH. Dopmyia pas- HOCTH KBaJApaToB. Pa3noxeHne MHOTOYIEHOB
HA MHOYKUTEIH.

Ypaenenusa

VYpaBHEHHUE, KOPEHb YPaBHEHMsI, [TpaBUIIa Ipeo0pa3oBaHus ypaB- HEHHs, PABHOCHIBHOCTh YPaBHEHUIA.

JluneiiHoe ypaBHEHHE C OAHOM MEPEMEHHOM, YMCIO KOpHEH JM- HEWHOIO0 YpaBHEHMS, PELICHHE JIMHEWHBIX YPaBHEHMM.
Cocrapie- HUE YpaBHEHUII 10 YCIOBHIO 3a7a4u. Perienre TeKCTOBBIX 3a/1au ¢ TIOMOIIBIO YPAaBHEHUN.

JluneitHoe ypaBHeHHE ¢ JBYMs TIEpEMEHHBIMH U ero rpaduk. Cu- crema JBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEpEMEHHBIMU.
Permre- Hue cucTeM ypaBHEHHH CTIOCOOOM TOACTAHOBKH. [IpuMepsI pere- HUs TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUH.



Koopounamuwt u spagpuxu. PyHxuyuu
Koopnunara Touku Ha npsiMoid. UnciioBble NpoMeKyTKH. PaccTo- siHIe MeX Tty AByMSI TOYKaMH KOOPIMHATHOW MPSIMOA.
[psimoyronbHas cucrema koopaunatr, ocu Ox u Oy. Adciucca u OpArHATA TOYKH Ha KOOPIMHATHOM MJIOCKOCTH. [IprMepsl
rpaduKoB, 3a1aHHbIX (hopMynamu. Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynknun. ['paduk dynkium. CoiictBa
¢dhynkuuit. Jlnnei-

Has QyHKuwys, e€ rpaduk. [paduk dyukuun y = I x I I'paduueckoe penieHre IUHEHHBIX YpaBHEHHH M CHCTEM JHHEHHBIX
YPABHEHMIA.

8 knacc

Yucaa u ebtuucareHusn

KBazparublii kopeHb u3 uucia. [lonstue o0 uppanuoHaibHoM 4ucie. JlecaTuuHble TPUOIMKEHNsT HPPALMOHATBHBIX YHCEI.
CBoii- cTBa apuU(PMETHUSCKHX KBAJPATHBIX KOPHEH M WX TNPUMEHEHHE K MNpPeoOpPA30BAHUIO YHCIOBBIX BBIPAKEHHNA U
BBIUUCIICHUSM. J[eli- CTBUTCIILHBIC YUCIIA.

CrerieHb ¢ LebIM 1oKa3aTesieM u e€ cBoiicrBa. CTaHaapTHas 3a- MECh YUCIIA.

Anzedpauueckue 8biparxceHus

KBasparHblii TpéxuieH; pa3ioKeHne KBaJPaTHOro TPEXUIeHA Ha MHOKUTEIIH.

Anrebpandeckast apoOb. OcCHOBHOE CBOWCTBO anreOpandeckoil apoOu. CrokeHHe, BBIYUTAHHE, yYMHOXXCHUE, JCIICHHUE
anredpande- ckux ApooOei. PanmonanbHble BRIPOKESHUS U X [TPE0Opa3oBaHue.

Ypasenenus u nHepagencmsa

KBagpatHoe ypaBHeHue, ¢opmyna KopHeil KBagpaTHOTo ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHHi, CBOAAIIMXCS K
JMUHEWHBIM U KBapaTHbIM. [IpocTeiinmie qpoOHO-palnoHATBHEIC yPaBHCHUS.

I'padmdeckas mHTEpIIpeTAIlNs ypaBHCHUN C BYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX YPAaBHCHHU C ABYMs NICPEMCHHBIMU.
[IpuMeps! peleHusi CUCTEM HEJTMHEHHBIX YPABHEHUM C IByMs TICPEMCHHBIMU.

Penrenne TEKCTOBBIX 3a1a4 anTreOpandecKuM CIIocoOOM.

YucnoBsle HEpaBeHCTBA M MX cBoiicTBa. HepaBeHCTBO C 0/HOM nepeMeHHOW. PaBHOCHIBHOCTH HeEpaBeHCTB. JIMHelHbIe
HEpaBeH- CTBa C OIHOM nepeMeHHONW. CHuCTEMBl TMHEMHBIX HEPABEHCTB C OJ1- HOM EPEMEHHOM.

Dynryuu

[onsarue pyrxmmun. OOIacTh ompeneneHus © MHOKECTBO 3Haue- Huil pynkmmn. CrnocoOsI 3aganns GyHKITHI.

I'padux ¢ynkiun. Urenne cpoiictB ¢yHkuuu 1o e€ rpaduky. [Tpumeps! rpadukoB (yHKIUHA, OTpakarollUuX peasbHbIe
TIPOIIECCHI.



DyHKIMY, ONUCHIBAIOIINE MPSIMYIO U OOPATHYIO MPOMOPIMOHAb- HBIE 3aBUCHMOCTH, HX rpadukn. Dynakimmu Yy = X%,
y=x,y= x, y=I1xI Tpapuueckoe peuieHHE ypaBHEHHI WU CHCTEM yPaBHEHHIi.

9 knacc

YJucaa u sbiMucaeHus
JlefcTBUTEIbHBbIE YMCNa

PaI_II/IOHaJ'IBHLIe qucia, I/IppaI_II/IOHaJ'IBHLIe qHucCJiia, KOHCUHBIC 1 6CCKOHC‘~IHBIC JCCATUYHBIC )1p06I/I. MHO)KCCTBO I[CflCTBI/ITCJ'[LHLIX
Y- CeN; JCHCTBUTENBbHBIE 4YHCIAa KaK OECKOHEYHBIE IeCATHYHBIE z[po61/1. B3auMHO O0IHO3HAYHOE COOTBETCTBUE MEXTY
MHO>XXECTBOM ﬂeﬁCTBH— TCJIBbHBIX YUCCI U KOOp,HI/IHaTHOﬁ HpHMOﬁ.

CpaBHeHI/Ie HeﬁCTBHTeHBHLIX quCel, apI/I(l)MeTI/I‘IeCKI/Ie L[eﬁCTBI/IH C ﬂeﬁCTBHTeHLHLIMH qUuCJI1aMU.
U3mepeHus, NpUBIUKEHNA, OLEHKM

Pa3Mepsl 00BEKTOB OKPY’KAIOIIETO MHpPA, [UTHTETFHOCTH TIPOLIEC- COB B OKPY’KAIOIIIEM MHpE.

[IpubnmwkEéHHOE 3HAUCHHWE BEJIMYHMHBI, TOYHOCTH HpuOmKeHus. OkpyrieHue ywced. [Ipukuaka W OIEHKA pPE3yJIbTaToB
BBIYHCIICHUM.

Ypaenenus u nHepagencmsa
YpaBHEHMA C 0JIHOM NepeMeHHOM

JIuneiiHoe ypaBHeHue. PellieHne ypaBHEHUN, CBOASIIUXCS K JIM- HEHHBIM.

KBagpatnoe ypaBHeHue. Pemienune ypaBHeHUi, cBoAAIMXCS K KBaJApaTHbIM. bukBaapartHoe ypasHeHue. [Ipumeps! pemenus
ypaB- HEHUI TpeThel U YETBEPTOM CTENEHEN pa3IoKEHUEM Ha MHOKHUTEIH.

Pemenne qpoOHO-palmOHABHBIX YpaBHEHUH. PellleHre TeKCTOBBIX 3a/1a4 aare0pandecKiM METOIOM.
CUCTeMbl ypaBHEHMIA

VYpaBHeHHUE C AByMs TIEPEMEHHBIMU U ero rpaduk. Pemenue cu- cteM ABYX JIMHEHHBIX YpPaBHEHHH C JBYMS MTEPEMCHHBIMH.
Pemrenue cucreM OByX ypaBHEHHH, OMHO W3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpOU creneHu. [ padudeckas nHTEpIpeTanus
CHCTEMBI ypaBHe- HUI C IBYMS IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 3a/1a4 anTreOpandecKuM CIIOCOOOM.
HepaBeHcTBa

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemiennie nMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOH. Perienue cucrteM JTUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
Ksangparasie



HepaBeHCTBa. [ paduueckas nHTEpIpeTaIs HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS TIEPEMEHHBIMH.
Dynxkyuu
KBanparnunas Gpynkuus, e€ rpaduk u coiictsa. [Tapadoia, Ko- OpJHHATHI BEPIINHEI 1apadobl, 0Cb CHMMETPHH ITapadoJIbl.

Ipapuku  Qynxmmit: y=kx, y= k, y=x,
kx+b, y= x

y= \/;,y:IxIHHXCBOfICTBa.

Yucaoswvie
nocaedosamenabHOCMu

Onpegnenexre 1 cnocobbl 3aJlaHUA YMC/IOBLIX NOC/eA0BaTe/IbHOCTEMN

[ToHsTHE YMCIIOBOW MOCICIOBATEIBLHOCTH. 3aJaHUe IOCIICA0Ba- TEIBHOCTH PEKyppeHTHOW (opmyinoi u (opmynoit n-ro
YJIeHa.
AprdmeTnyeckaa 1 reomeTpuyeckasa nporpeccum

Apudmerndeckas u reoMeTpudeckas nporpeccuu. DopMyibl n-ro wieHa apu(GMETHISCKON U TeOMETPUIECKON IPOTpeccHii,
CYM- MBI IIEPBBIX 1N YJIECHOB.

N300pakeHre YICHOB apu(pMETHUCCKON M TE€OMETPUUICCKOM MPO- IPECCHil TOYKaMH Ha KOOPIUHATHOMN IIOCKOCTH. JIMHEHHBIIH
1 DKC- TIOHCHIUANBHBINA POCT. CIIOKHBIE TPOICHTHI.

MJIAHMPYEMbIE NMPEZAMETHbIE PE3Y/IbTATbI OCBOEHMSI MPOrPAMMbI YYEBHOTO KYPCA «A/ITEBPA~ (MO
FOZIAM OBYYEHMS)

OcBoenne y4eOHOTO Kypca «AnreOpa» Ha ypoBHE OCHOBHOTO 00- IIEro 0Opa3oBaHMs JOIDKHO 00eCHeyMBaTh JOCTIKCHHUE
CIEIYIOIIMX IPEIMETHBIX 00pPa30BaTe/IbHBIX PE3YIbTATOB:

7 Knacc

Yucaa u ebtuucreHusn

®  BrImonHATh, codYeTas YCTHBIC W MUCBMEHHbBIC MPUEMBI, apu()METHICCKUC CHCTBUS C PAllIOHATHHBIME YHCIIaMH.

® HaxoauTh 3HAYEHHS YHCIOBBIX BBIPAXKEHUIA; MPUMEHSATh pazHOOOpa3Hble CIOCOOBI U MPHUEMBI BBIYMCICHUS 3HAYCHHUN
JPOOHBIX BBIPAKEHNH, COIEpKAINX OOBIKHOBEHHBIE U €CATHYHBIE APOOH.

® JlepexoanuTh OT OJHOM (OPMBI 3ammcH YKceN K JIpyroil (peoOpa3oBhIBaTh JCCATHYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B ICCATHYHYIO, B YACTHOCTH B OSCKOHCUHYIO JICCATHYHYIO APOOH).

® (CpaBHMBATh U YIIOPSIIOYMBAThH PAllMOHAIBHBIC YHCIIA.

®  OKpyIIATh YKCIA.

®  BhLIIOIHITH IPUKHUIKY U OLIEHKY PEe3yJIbTara BHIYUCICHUH, OLICHKY 3HAUCHUH YMCIOBBIX BBIPAKECHH.



BEIMONMHATE NEHCTBHSA CO CTETICHSAMH C HATYPaTbHBIMHU ITOKa3aTEISIMH.

[IpuMeHATh MPU3HAKH JCITUMOCTH, PA3JIOKCHIE HA MHOKATEIIN HATYPATBHBIX YHCEI.

Pemars mpakTUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHWEM BEIUYMH, MPOMOPIMOHAIBHOCTHIO BEJIUYUH,
MIPOIIEHTaMH; HMHTEPIIPETUPOBATh PE3yIbTaThl PEIICHHUS 3adad ¢ y4€TOM OTrpaHWYCHHH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTprUBaeMbIX 0OBEKTOB.

AnzeOpauueckue 8blpa3@ceHus

Hcnonb3oBare anreOpanyecKylo TEPMHHOJOTHIO M CHMBOJMKY, TPHUMEHSTH €€ B IpoIlecce OCBOCHHS Y4eOHOTO
Marepuaa.

Haxomuts 3HaueHnss OyKBEHHBIX BBIPKCHNH MTPY 3a/IaHHBIX 3HAUCHUSX TIEPEMECHHBIX.

BeimosnHATe npeoOpazoBaHus IENOr0 BBHIPAKEHHS B MHOTOWICH NMPUBEICHUEM IOJAOOHBIX CIAaraeMbIX, PAacKphITHEM
CKOOOK.

BEITOMHATS YMHOXEHHE OJHOWICHA HAa MHOTOWIEH W MHOTOWIEHA Ha MHOTOWICH, MPUMEHSTH (HOPMYIBI KBajgpara
CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIEeCTBIATh PA3IOKEHUE MHOTOWICHOB Ha MHOXKUTEIM C MOMOIIBIO BBIHECEHUs 32 CKOOKM OOIIEro MHOXKHTEJIS,
TPYNIIMPOBKH CIIaraeMbIX, IPUMEHEHHs (JOPMYII COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh ipeoOpa3oBaHusl MHOTOWICHOB JJIsl PEIICHHS Pa3jIMYHBIX 33/1a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3
peanbHON IPAKTUKHU.

Vcnonp30BaTh CBOWCTBA CTETICHEH ¢ HATYpalbHBIMHU ITOKa3aTeISIMH JJIs IPEOOpa30BaHNS BBIPAKCHHH.

YpaeneHus u HepaseHcmsa

Pemarp nuHeiHbIE ypaBHEHHs C OJHOM NEPEMEHHOH, NpPUMEHSs IpaBWiIa IEpPeXoda OT HCXOJHOIO YpaBHEHHS K
paBHOCHIBHOMY eMy. [IpoBepsTh, SBISIETCS JIN YHCIO KOPHEM YPaBHEHHUS.

[TpumensiTh rpaduyeckne METObI IPH PEIICHUHN JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.

ITopGupars MpuMepsI Map YNCE, SBIAIOMNXCS PELICHHEM JIMHEHHOTO YPABHEHNUS C ABYMSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHUS C ABYMS NEPEMEHHBIMU; IOJIB3YSCh IpaHKoM,
MIPUBOUTH IPUMEPHI PEIICHUS yPAaBHEHHUS.

Pemats cuctemsl IByX JIMHEHHBIX YPABHEHUI € IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE TPAPUUECKH.

CocTaBiATh M pelIaThb JIMHEWHOE YpaBHEHHE WM CHCTEMY JHMHEHHBIX YPaBHEHUH IO YCIOBHIO 33Ja4H,
HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1auHl MOTyUCHHBIH pe3yIbTar.

Koopdunamuwt u epagpuxu. Pynxyuu

® lI300pakaTh Ha KOOPAWHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIHNE 33JaHHBIM KOOPIUHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI;
3aMHChIBATh YHCIIOBBIE TIPOMEXKYTKH Ha aNreOpandecKoM sI3bIKE.

® Ortmedarh B KOOPAWHATHOHN MJIOCKOCTH TOYKM MO 3aaHHBIM KO- OpIMHATaM; CTPOUTH TPaUKH JIMHEHHBIX (DYHKITHA.
Crpownts rpaduk pyaxmmn y =1 x 1.

® OmnuceBaTh C MOMOIIBIO (DYHKIMH W3BECTHBIC 3aBUCHMOCTH MEX/Y BEIMYMHAMHU: CKOPOCTB, BPEMsl, PacCTOSIHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTEILHOCTD, BpeMs, 00BEM padoTHI.

® HaxoauTh 3HaueHue QYHKIMHM 110 3HAUCHHUIO €€ apryMeHTa.

® [Jonmumars rpadudeckuii cocod mpencTaBIeHUs U aHAIN3a HHPOPMAITUH; N3BJICKAaTh M HHTEPIPETHPOBATH HH(POPMALIHIO
13 Tpa(h)MKOB PEATBHBIX ITPOIIECCOB M 3aBUCHMOCTEH.

8 knacc
Yucaa u evtuucaeHusn

L J Wcnonp3oBaTh HayalbHBIC NpeaACTaBJICHUA O MHOXCCTBC )1e171- CTBUTCJIBHBIX YHCECI JId CPAaBHCHUA, OKPYITICHUA U
BEBIUHMCIIC- HUH; H300pakaTh JEHCTBUTENBHBIC YUCIA TOYKAMH Ha KOOPIUHATHOHN IPSIMOHA.

® J[IpuMeHATh TOHATHE apU(pMETHUSCKOTO KBAJIPaTHOTO KOPHs; HAXOAWTh KB3JpaTHbIE KOPHHU, WCIIONb3Ysl IpH
HEOOXOANMOCTH KaJIbKYJSTOP; BBIIOJIHATH MPE0Opa30BaHMs BBIPAXKEHHH, CONEPXKAIIMX KBaJIpaTHbIE KOPHH, MCHONbB3Ys
CBOICTBA KOpHEH.

® llcnonb30BaTh 3aMCH OOJIBIINX M MAJIBIX YHCEI C IOMOIIBIO JIECSITUYHBIX Apo0eii n creneneii uncina 10.

AnzedOpauueckue 8blpaiceHus

[TpuMeHATh NOHATHE CTENCHU C LENbIM ITOKa3aTeIeM, BBIIOJIHATH IPE0Opa30BaHMs BBIPKECHHUH, COAEPKAILIUX CTETICHHU C
LIeJIBIM [TOKa3aTelIeM.

BBINONHATE  TOXKJIECTBEHHbIE NPEOOpa30BaHMsl pPAIMOHAJIBHBIX BBHIPAKCHWH HAa OCHOBE IIpaBWJI JEHCTBUH Haj
MHOTOYJICHAMH U aIre0pandecKiuMu IpoOsiMH.

PacxiianpiBaTe KBagpaTHbIA TPEXUIEH HA MHOXKUTEIIU.

[TpumensaTh MpeoOpa3oBaHMsl BBIPAKCHUI U PELICHUS Pa3IMYHBIX 3a4ad M3 MaTeMaTHKM, CMEXKHBIX IPEIMETOB, U3
peaNbHON MPaKTUKU.



Ypaeueuwz u HepaseHcmeaa

Pemarp HHHeﬁHLIe, KBaJIpaTHLIC YPABHCHUA U PALIMOHAJIBHBIC YPaBHCHUSA, CBOAAIIUCCA K HUM, CUCTCMBI ABYX ypaBHeHI/Iﬁ
C IByMA IEPEMEHHBIMU.

[IpoBoauTh MpoCTEiInNe UCCICNOBAHUS YPABHCHHUIA M CHCTEM ypPaBHCHUM, B TOM YHUCIIC C NMPUMEHCHHEM TpadHuyuecKux
npeacTaBieHnid (yCTaHABIMBATh, UMEET JIM YPABHEHHE WJIM CHCTEMa YPaBHEHHH pelIeHUs, €Cu UMEET, TO CKOJBbKO, H
mp.).

[lepexoauTh OT CIIOBECHOH (HOPMYITHUPOBKHU 3a1audl K €€ anreOpandecKoil MOIENN ¢ TIOMOIIbIO COCTABICHUS YPaBHECHUS
WUJTM CUCTEMBbI YPaBHEHMI, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1aui TIOJYYEHHBINA Pe3yJIbTar.

IIpuMeHsTh CBOMCTBa YHUCJIOBBIX HEPABEHCTB ISl CPABHEHHUs, OLEHKH; pellaTh JIMHEWHbIE HEPAaBEHCTBA C OJIHOM
MEePEMEHHOH M HMX CHCTEMBI; JaBaTh TPaQUUECKyH WUIFOCTPAIMI0O MHOKECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBI
HEpaBEHCTB.

Dynrkyuu

[lonnmarp 1 McHONB30BaTh (PYHKIIMOHAIBHBIE MOHATHA W S3bIK (TEPMHUHBI, CHMBOJIMYCCKHE 0003HAUCHMS); ONPEACIIATh
3HaueHne (PYHKIMH 110 3HAUCHHIO apTyMEHTa; OTPE/IeISTh CBOICTBA (DYHKIMH 110 €€ rpaduKy.

. k "
Crpouth rpaduKu NEMEHTapHbIX QYyHKUMA BUIA Y = ——, Y =X , Y = X, Y = IxI,y = x*onuceBars cBoiicTBa
YHUCJIOBOM Wf);HKL[I/II/I o eé rpaduky.

9 knacc

Yucaa u gsruucaeHus

CpaBHI/IBaTL " ynopsaao4unBaTh palifMOHaJIbHBIC 1 UPpPpallUOHAJIbHBIC YUCJIa.

BrmonHsaTh apI/I(l)MeTI/ILIeCKI/IG HCﬁCTBHﬂ C palrOHAJIbHBIMH YHCJIaMU, COY€Tasd YCTHBIC W TNHUCBbMCHHBIC HpI/IéMI)I,
BBITIOJIHATH BBIYUCIICHUSA C UPppAllMOHAJIbHBIMU YU CJIaAMHU.

HaxoauTe 3Hau€HUS CTENEHEH ¢ LEIBIMM TTOKa3aTeaIMU U KOpHeﬁ; BBIYUCIIATH 3HAYCHHW A YHUCJIIOBBIX Bblpaﬁ(eHHﬁ.
OprFJ'IHTL ﬂeﬁCTBHTCHLHLIG 4ucliia, BBIIOJHATL HPUKUIAKY PE3yJIbTaTa BLIqHCHeHHﬁ, OLICHKY YHMCJIOBBIX BBIan(eHHﬁ.

Ypaenenus u Hepasencmsea

® PemiaTh JMHEHHbIC U KBaJpaTHbIC YpaBHEHUS, YPaBHEHHs, CBOISIIMECS K HUM, NPOCTEHIINE POOHO-palliOHaIbHbIC
YpaBHEHUSL.
® PemaTb cHCTEMBI ABYX JMHEWHBIX YpaBHEHHH C JBYMs NMEPEMEHHBIMH W CHCTEMBI JIByX YpPaBHEHHH, B KOTOPBIX OIHO
YpaBHEHUE HE SIBIISICTCS JIMHEHHBIM.
® Pemiarh TEKCTOBBIE 3a/adM ANreOpamdecKuM CIIOCOOOM C ITOMOIIBIO COCTABICHHS ypPaBHEHHS WM CHCTEMBI JIBYX
YpaBHEHUIA ¢ IBYMsI IEpEMEHHBIMHU.
® [IpoBoaNTH NpOCTEHIINE UCCIIEJOBAaHNSI YPABHEHUH M CHCTEM YpaBHEHHH, B TOM YHUCIIE C IPUMEHEHHEM rpaMuecKux
NIPE/ICTaBJICHU (yCTaHaBIMBATh, UMEET JIM YPAaBHEHUE WM CHCTEMa YPaBHEHHId PEIlCHHUs, €CIIH UMEET, TO CKOJIBKO, U
mp.).
® PemiaTh JMHEHHbIC HEPABEHCTBA, KBaJAPAaTHBIC HEPABCHCTBA; H300pakaTh PEIICHUE HEPABEHCTB HAa YMCIIOBOH MPSIMOH,
3aIKChl BaTh PELICHUE C TOMOIIBIO CHMBOJIOB.
® Periarh CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAJIPaTHOE HEPABEHCTBO; M300paxaTh
pelleHUE CHCTEeMbl HEPaBEHCTB Ha YHCIIOBOM MPSMOH, 3alMChIBaTh PEIICHUE C IIOMOIIBIO CHMBOJIOB.
® llcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3ITMUHbBIX 3a/a4.
Ddynxyuu
e PacrnosHasn (YHKIMM M3yYeHHBIX BUOB. [ToKa3piBaTh CXEMaTHYECKH pACIIOJIOKEHHWE Ha KOOPAWHATHOM IIOCKOCTH
rpadukoB QyHkumii Buna: y = kx, y=kx+b, y =% ,y=x,y= \/§ , Yy =1 x1 B 3aBucumoctu ot 3HaueHuit K0IhPury-
€HTOB; OIUCHIBATh CBOCTBA (DYHKIIMIA.
® Crpouth u M300paxkaTb CXeMAaTHYECKH IpaUKH KBAJAPATHIHBIX (DYHKIMH, ONMCHIBATH CBOMHCTBA KBAAPATHUYHBIX (DyHKIMHA
0 UX TpaduKaM.
® PacnoszHaBaTh KBaJpaTH4YHyl0 (yHKIHMIO 1Mo (opMysie, NPUBOJUTH TPHUMEPHI KBaAPATHYHBIX (YHKIMH M3 peajbHON

KW3HU, (PU3UKH, TEOMETPHH.

Apudmemureckan u 2eomempuHeckas npozpeccuu

Pacnio3HaBath apuMeTHIECKYIO0 U TEOMETPHUUECKYIO IIPOrPECCUH TIPU Pa3HbIX crioco0ax 3a1aHMs.

BBINOSIHATS BBIYHUCIIEHHS C UCIONB30BaHUEM (OPMYI N-TO 4jeHa apU(PMETHYECKOW M IreOMETPUUECKOH MPOrpeccHii,
CYMMBI IIEPBBIX 11 YJICHOB.

N300pakaTh 4iI€HBI MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJHUHATHOMN MIIOCKOCTH.

Pemrats 3amaum, CBA3aHHBIE C YHUCIOBBIMH IOCJTEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3aJaddl M3 PeajbHOIN KHU3HU (C
UCTIONIb30BAaHNEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOIOTHH)
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PABOYASA NMPOrPAMMA
YYEBHOI'O KYPCA «rEOMETPUSA». 719 KJZIACCbI

LIE/IM U3YYEHMA

«MaremaTuky yxKe 3aTeM y4UTb Ha/l0, YTO OHA YM B IOPSIIOK IPUBOAUTY», — IHCAJl BEJIMKUM PYCCKUM ydeHbI Muxaui
Bacunbe- B4 JIomoHOCOB. M B 3TOM COCTOHT OfHA U3 IBYX IIeJei 00y4IeHHUs TEOMETPHH KaK COCTABHOM YacTH MaTeMaTHKH B
IIKOJIe. DTOM IIEJIHM COOTBETCTBYET JJOKa3aTesIbHask JIMHUSA IpernogaBaHus reomerpun. Cieayst mpeacTaBiIeHHON paboueit
nporpamMmMe, Ha4MHasl ¢ CEABMOTO KJlacca Ha YpOKax FeOMETPUH 00yYaroNHICs YUUTCS TIPOBOIAMTH JI0- Ka3aTelbHbIe
paccyKAeHUs, CTPOUTh JOTMYECKUE YMO3AKIIIOUEHHs, JOKa3bIBaTh HCTHHHBIE YTBEPKACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, TIPOBOJIMTH PACCYKICHUS «OT MPOTUBHOTO», OTIAMYATH CBOWCTBA OT MPU3HAKOB, (OPMYIHUPOBATH 0OpaTHbIE
YTBEPXKICHHS. Y UEHHK, OBJIaIeBIINI HCKYCCTBOM PacCy/1arh, OyAeT MPUMEHSTh €ro U B OKpyKatoleil »u3Hu. Kak nucain
reomeTp u neparor Mrops @enoposud Llapeiruy, «1roapMu, IOHUMAKOIMIMMHU, YTO TAKOE 10- Ka3aTeJIbCTBO, TPYAHO U JaxKe
HEBO3MOYKHO MaHHITYIIHPOBaTh». M B 3TOM COCTOUT Ba)KHOE BOCIUTATENBHOE 3HAUEHHE U3YyUEHHs TeOMe- TPHH, IIPUCYIIEe
HMMEHHO OT€YECTBEHHON MaTeMaTHUECKOH 1IKoe. BmecTe ¢ TeM aBTOpBI IPOrpaMMBbl IPEAOCTEPETratoT YUUTENs OT U3JIUIIHETO
dopmasinzma, 0COOEHHO B OTHOIICHHU Hayall 1 OCHOBa- HUii reomerpun. Opanity3ckuii Maremaruk XKan JpeoHHe 110 3T0- My
MIOBOJTY BBICKa3ajcs Tak: «UTO KacaeTcs AENNKaTHOMN MPOoOIeMBbl BBEACHUS «aKCHOM», TO MHE Ka)XKETCs, YTO Ha MEPBBIX ITOPax
HYX- HO BOOOIIIe M30eraTh IMPOU3HOCUTE caMo 3T0 ciioBO. C JIpyToii e CTOPOHBI, HE CIIEAYET YIyCKaTh HU OJJHOM BO3MOXKHOCTH
JlaBaTh IIPUMEPBI JIOTHUECKUX 3aKIIIOUCHUH, KOTOpBIE Ky/a B OOJIbIIEH Me- pe, UeM UJiesl aKCHOM, SIBJISIFOTCSI ICTUHHBIMU U
€IMHCTBEHHBIMU

JIBUTATEISIMA MaTeMaTU4eCKOro MBIIIICHHUSY.
BTopoii 1enbro u3ydeHus: TeOMETPUU SIBIIIETCS UCIOIb30BAHUE €€ KaK MHCTPYMEHTA IIPU PELICHUM KaK MaTeMaTHYeCKUX, TaK
U TPaKTUYECKUX 3a/ad, BCTPEUAIOIIUXCA B peasbHON Jkn3HH.  IIIKONBHUK JOMKEH OBITh B COCTOSHHH OIPENEIUTDH
T€OMETPHUECKYIO (DUTYpY, ONHCaTh CIOBAMHU JAAHHBIM YEPTEXK WIM PUCYHOK, HAMTH TUIONIAIb 3€MEIILHOTO Y4acTKa, pacCUUTaTh
HEOOXOAMMYIO JIIMHY OINTOBOJIOKOHHOTO KaOesst win TpeOyemble pasMepbl rapaxa Jisi aBTOMOOWISL. DTOMY COOTBETCTBYET
BTOpast, BBIYMCIUTEIbHAS JIMHUS B U3yYE€HUH F€OMETPHH B IIKONE. JlaHHast MPaKTUYeCKas JIMHUS SBIISETCS HE MEHEE BaXKHOM, YeM



nepsasi. Emé [Tnaron npennuckisai, 4to0s! «rpaxnane [Ipexpac- HOro ropoga HU B KOeM ciIydae He OCTaBIISUIM T€OMETPHIO, BEb
He- MaJIOBa)XKHO Jaxke MoOOYHOE e€ NMPUMEHEHHE — B BOCHHOM JieJie Jia, BIIPOYEM, W BO BCEX HayKax — JUIS JIYYLIEro HX
YCBOGHUS: MBI BEIb 3HAEM, Kakas OECKOHEYHas pa3HUIA CYIIECTBYET MEXIY 4YeJIOBEKOM NPHYACTHBIM K TE€OMETPHU H
HENIPHUYACTHBIM) . I_IJ'IH 9TOI'0 YUYUTCIIO PEKOMEHAYCTCA HO}]6I/IpaTB 3aaa4u NPaKTUYCCKOI'o XapaKTepa 1Jisd paCCMaTpUBAE€MBbIX TEM,
YUUTh JeTeH CTPOMTh MaTeMaTHYeCKHEe MO- JCJIU PEalbHBIX JKM3HCHHBIX CHTYallMd, MPOBOIAMTH BBIYHCICHUS W OLCHHBATh
a/IEKBaTHOCTH ITOJYYEHHOTO pe3ynbrara. KpaliHe BaKHO NMOAUEPKUBATH CBS3HM T'€OMETPHM C APYTUMH IPEAMETaMH, MOTHUBH-
pOBarh MCIOJIL30BATh ONPEJENICHNs] TEOMETPUUECKUX (DUTYp M MO- HATHH, JIEMOHCTPHPOBATH MPUMEHEHHE TTOJyYSHHBIX YMEHUI
B (u- 3MKe U TEXHUKE. DTH CBsI3M HauOoJiee sIPKO BHIHBI B TeMax «Bek- Topb», « TpUroHOMeTpHUYeCcKHe COOTHOMEHM»,«MeTox
koopauHat» 1 «Teopema [Tnudaropay.

B 3akirouenue couuwiéMcsi Ha BEJMKOrO Maremaruka u actpoHoma Moranna Keruiepa, 4toObl emié pa3 moquepkHyTh U
MeTanpenMeT- Hoe, W BOCIHTAaTelIbHOEe 3HaueHWe reomerpmm: “‘Geometria una et aeterna est in mente Dei refulgens: cuius
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consortium hominibus tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

CornacHo yueOHOMY TulaHy B 7—9 Kitaccax M3ydaeTcs ydeOHBIN mpernmer «leoMeTpus», KOTOPBIH BKIIOYAET CIIEAYyOIIHe
OCHOBHBIE pa3Jielibl cosiepkanust: «[ eomeTpuueckue GUrypsl 1 UX CBOUCTBaY,
«M3MepeHne TeoMeTpHUecKUX BEIMYMH», a Takke «JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH», «BekTopbl», «JlBHXKeHUs
mockoctu» U «lIpeodpazoBanust moxoOus».

VYueOHBIH TIaH IMpeaycMaTpuBacT M3ydYEHHE IC€OMETPHUHM HA 0a30- BOM YPOBHE, HUCXOIS M3 2 y4eOHBIX 4acOB B HEJEIIO B
TeYeHUe KaKI0To roja oOyueHus. 3a roj Bcero B 7 kiacce — 68 yueOHBIX 4acoB, B § kilacce — 68 y4eOHbIX yacoB, B 9 kiacc - 68
yueOHbIX yacoB. Beero 3a Tpu roga o0yuenns — 204 y4eOHBIX yaca.




COAEPXAHME (NO rOAAM OBYYEHMA)
7 Knacc

HauanbHele moHsaTus reomerpuu. Touka, mpsiMas, OTpPE30K, dyd. Yroia. Bunael ymioB. BepTukanbHble M CMEXKHBIE YIVIBL.
Buccekrpu- ca yria. JlIomanasi, MHOroyroiabHUK. [lapaniensHOCTb U eprneHan- KyIsspHOCTb MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CMMMe- TpUH. [IprMepbl CHMMETPHHN B OKPYXKAIOIIEM MHUE.

OCHOBHBIE TIOCTPOEHHUS C TOMOIIBIO IIUPKYJIS 1 TUHEHKH. TpeyroasHuK. BeicoTa, Mennana, OuccekTpuca, nx CBOCTBa.
PaBHOOEIPEHHBIN ¥ PAaBHOCTOPOHHHUH TPEYTONLHUKN. HepaBeHCTBO TpEyTroIbHHKA.

CBoiicTBa M MPU3HAKU PAaBHOOEIPEHHOTO TpeyroabHuKa. [Ipu- 3HaKu paBeHCTBA TPEYTOIBHUKOB.

CpoiicTBa ¥ MPU3HAKU NapajienbHbIX IpsMbIX. CyMMa yITIOB TPEyroyibHUKa. BHENIHNE yIibl TpeyroiabHUKA.

[TpssimoyronbHBIN TpeyronbHUK. CBOMCTBO MEAMAHBI TPSIMO- YTOJIBHOTO TPEYTOJIbHIKA, MPOBEAEHHOH K TnnoTenyse. [Ipusnaku
PaBEHCTBA MPSIMOYTONBHBIX TPEYTOIBHUKOB. [IpsSIMOYTONIBHBIN TPe- YTONBHUK ¢ yIiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJbHHUKA, Hepa- BEHCTBO O JUIMHE JIOMAHOH, TeopeMa O OOJNbIeM yIIe H
Oostbllel CTOpOHE TpeyroibHUKaA. [lepreHanKyIsp 1 HaKJIIOHHAsL.

I'eomerprueckoe Mecto Touek. buccekTpuca ymiia M CEepeAMHHBIN MEPHEHAUKYISIP K OTpe3Ky Kak reoMeTpudecKkHue Mecra
TOYEK.

OKpyKHOCTb M KpYT, XOpJla U AMaMeTp, UX CBoiicTBa. B3anmMmHOe pacrosoxeHue OKpyX HOCTH M mpsMoi. KacarenbHasd u
CeKyIasi K OKpykHOCTH. OKPy>XHOCTb, BIIUCAHHAsI B Yrojl. BriricaHHas 1 ONU- CaHHAst OKPYKHOCTH TPEYTOJIbHUKA.

8 knacc

UYetsipéxyronpuuku. [lapanienorpamm, ero mpu3Haky U CBOM- cTBa. YacTHBIC CiIydan MapauieIorpaMMoB (IIPSIMOYTOJIBHHUK,
poMO0, KBampaT), MX TpH3HAKH W CBoiicTBa. Tpamemms, paBHOOOKas Tpa- memws, e€ CBOWCTBa W MpH3HAKH. [IpsmoyrompHas
Tparnenus.

Meron yaBoenust menuansl. LlenTpansHas cummerpus. Teopema @aneca 1 TeopeMa 0 IPONOPLHUOHANBHBIX OTPE3Kax.
CpenHue TMHUM TPEYTONBHUKA U Tpanenun. LIeHTp Macc Tpeyroib- HUKa.

[TonoOue TpeyroiabHUKOB, Ko duieHT nogodus. [lpusHaku no- go0us TpeyroabHUKoB. [IpuMeHeHne mogoous pH perieHun
MIPaK- THYECKUX 33]a4.



CaoiicTBa miomaneil reomerpudeckux ¢puryp. @opmyisl Juis IIOMAAN TPEYTOIbHHUKA, apaieIorpaMma, poMoa 1 TpareuH.
OTHOMIEHNE TUTOIAACH TOTOOHBIX QUTYD.

Beruncienne miomanel TpeyroIbHIKOB M MHOTOYTOJIBHUKOB HA KJIeT4aToi Oymare.

Teopema Iudaropa. [Ipumenenne reopemsr [udaropa npu pe- MEHUH MPAKTHYSCKUX 3371a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIvIa MNpPsIMOYTOJBHOTO Tpey- roibHuKa. OCHOBHOE TPUIOHOMETPHUECKOE TOXKAECTBO.
Tpuronome- Tpudeckue GpyHknuu yrmos B 30°, 45° u 60°.

Brucansble U LeHTpajbHbIE YIVIBI, YTOJ MEKIY KacaTeIbHOM U XOpAOH. YIIbl MEXIy XOpJaMu M CeKylMMU. BrucaHHble u
OIM- CaHHBIE YEeTHIPEXYTONLHUKN. B3anMHoe pacmonokeHue IByX okpykHocteil. Kacanme okpyxHocTeil. Obmrie kacaTeabHbIe K
JIBYM OKPY>KHOCTSIM.
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Cunyc, Kocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTO- HOMETPUYECKOE TOKAECTBO. POPMYIIbI IPUBEIECHUSL.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHY- COB. PellleHHe NMpakTHYeCKHX 3a/iad C HCIOJIb30BAaHHEM
TEOpEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpaszoBanue moaodus. Ilogodre COOTBETCTBEHHBIX AIIEMEH- TOB.

Teopema o MpoOM3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O ITPOHU3BEE- HUM OTPE3KOB CEKYIINX, TEOPEMa O KBajJpare KacaTelIbHOM.

Bekrop, amuHa (MOIYNb) BEKTOpA, COHANPABICHHBIC BEKTOPHI, IPOTHUBOIIOJIOKHO HAINPaBICHHBIC BEKTOPHI, KOIUTHHEAPHOCTH
BEK- TOPOB, PAaBEHCTBO BEKTOPOB, ONEpalWH Haj BeKTopamu. Pasioxke- HHE BEKTOpa I10 JIBYM HEKOJUIMHEApHBIM BEKTOPaM.
KOOp)II/IHaTBI BCKTOpa. CKaJ'ISIpHOe TIPOU3BECACHUEC BEKTOPOB, IPUMEHCHUC NJII HAXO0XKACHUA NJIMH U YTJIOB.

JlekapToBBI KOOpJIMHATHI HA IUIOCKOCTH. YpaBHEHHS INPSIMOW U OKPYKHOCTH B KOOpJMHATaX, IIEPEeceueHHEe OKPYKHOCTEH M
psi- MbIX. MeTO KOOpAMHAT U €r0 IPUMEHEHHUE.

[IpaBwibHBIE MHOTOYTOJNBHMKH. JITMHA OKpY)XXHOCTH. [pamycHas W paamaHHass Mepa YIva, BBIYACICHHE JUIMH JIyT
oKpyxkHocTel. [1nomane kpyra, cekropa, CerMeHTa.

JIBM>KEHUsI TIJIOCKOCTH M BHYTPEHHHE CUMMETpUH (GUryp (d1eMeHTapHble npeacTtasienus). [lapamnensHsiit nepenoc. [Toso-
pOT.



MJIAHMPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA TMPOTPAMMbI YYEBHOTO KYPCA «FEOMETPUS-
(MO TO/JAM OBYYEHMS)

OcBocHHe y‘IC6HOFO Kypca «reOMeTpI/Iﬂ» Ha YpOBHC OCHOBHOI'O 06H.[CFO O6p330BaHI/I$[ JOJIZKHO obecrieurBaTh JOCTHKCHHEC
CJICAYIO- IIUX IMMPCAMCETHBIX OGpa?:OBaTeJ'ILHLIX PE3YyIbTATOB!
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Pacrio3HaBarh M3yueHHbIE TI'eOMETpUYECKHe (UTYpBI, ONpEACsITh HMX B3aHMHOE pACIOJIOKEHUE, HW300pakarh
TEOMETPHUECKHE (U T'YphI; BBIIOIHATH YEPTEKH 10 YCIOBHIO 3a1aui. 1I3MepsTh THHEIHbIE U yITIOBbIE BEIUYMHBL. Pemars
3a/1a4X Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYHUH YIJIOB.

® Jlenark rpyOyro OLEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYHMH MPEAMETOB B PEabHOM JKU3HH, Pa3MEPOB ITPUPOIHBIX OOBEKTOB.
Paznuyars pa3sMepsl 3THX 0OBEKTOB 110 MOPSIIKY BETUUUHBI.

®  CTpOuTb 4epTEeKH K TEOMETPUIECCKUM 3a/1adaM.

® Jlomp30BaThCsl IMpHU3HAKaMH pABEHCTBA TPEYTOJBHUKOB, HCIONB30BAaTh IPHU3HAKH M CBOWCTBA PAaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IIPU PELIEHNUH 3a/1au.

® [IpoBoAUTH JIOrMYECKHE PACCYXKIEHHS C UCIIOIb30BAHUEM F€OMETPHUECKUX TEOPEM.

® [lonp3oBaTbcsAd NpU3HAKAMHM PAaBEHCTBA MPSMOYTONBHBIX Tpey- TOJbHHKOB, CBOWCTBOM MEIHMaHBI, NPOBEAEHHOW K
TUIIOTEHY3€ MPSIMOYTOJIbHOIO TPEYTONbHUKA, B PEILICHUN T€OMETPUUECKHX 3a/1au.

® OrmpenenaTs NapauICIBHOCTh TNPSMBIX C TOMOINBIO YIVIOB, KOTOpble 0O0pasyeT ¢ HUMH cekymas. Omnpenensith
NapaJJICJIbHOCTD IPSAMBIX ¢ IIOMOILBIO PABEHCTBA PACCTOSHUIN OT TOYEK OJHOM MPSIMOH 10 TOUEK JPYTOil MPSMOM.

® Pemarh 3a7a4n Ha KJIETYATOH Oymare.

® [IpoBOANTH BBIYMCICHWS W HAXOAUTh YHCIOBbIE ¥ OYKBEHHBIC 3HAUYCHHs YIVIOB B TCOMETPHUYCCKHX 3ajadax C
WCIIONIb30BAaHHEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOTOYTOJILHHKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX NPH MEpECEYCHUH
JBYX IapajuIeNIbHBIX MPAMBIX CEKyLIeH. Pemars npakTuueckne 3a1a4u Ha HaXO)KIEHHUE YITIOB.

® BiasieTh NOHATHEM I'€OMETPUYECKOr0 MECTa TOYEK. YMETh OIPEACIATh OMCCEKTPHUCY yIvIa U CEPEANHHBIN TTepICHTUKYIISP
K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK.

® DopMynupoBaTh ONPEAEICHUSI OKPY>KHOCTU U KPyId, XOpAblL U JHaMETpa OKPY>KHOCTH, I10JIb30BaTbCsl UX CBOMCTBAMH.
YMeTh NpUMEHSTh 3TU CBOMCTBA MIPU PEILLICHUU 3a/a4.

® BiajieTh NOHATHEM OIHMCAHHOW OKOJIO TPEYToJbHUKA OKPY)KHOCTH, YMETh HaxoauTh € ueHrtp. [lombp3oBarscs hakramu o
TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYrOJbHUKA MEPECEKAIOTCS B OHON TOUKE, U O TOM, YTO CEPEIUHHBIC MEPIEHIUKYIISIPBI K
CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM TOUKE.

® Bianerh NOHATHEM KacaTelIbHOM K OKPY>KHOCTH, II0JIb30BATHCS TEOPEMOM O IEPHEHAUKYJSIPHOCTH KacaTelbHOU U
panuyca, IPOBEAEHHOTO K TOYKE KACaHUS.

® [Jonp30BaThcsa MPOCTEHIIIMMHU T€OMETPUYECKIMU HEPpaBeHCTBAMH, TOHUMATh UX NMPAKTUYECKUI CMBICI.

® [IpoBOAUTH OCHOBHBIE FEOMETPUUECKUE TOCTPOECHHUS C TOMOILBIO IIUPKYIIS U IMHEUKH.
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® Pacrno3HaBaTb OCHOBHBIE BHIBl YETBHIPEXYTONBHUKOB, HX DIEMEHTBHI, IIOJIb30BATHCS WX CBOMCTBAMHU IIPH PEIIEHHH
reOMETPUUYECKUX 3a7ad.

® [IpuMeHSTH CBOWCTBA TOUKH MEPECEUCHUS] MEIMaH TPEYTOJIbHUKA (LIEHTPA MACC) B PEIICHNH 33/1ad.

® BrajneTs NOHATHEM CPEAHEN JIMHUU TPEYTOJbHHUKA U TPANELUH, IPUMEHATh UX CBOWCTBA IIPH PEIIEHUN T€OMETPUIECKHUX
3agau. Ilomp3oBarecs Teopemoit ®aneca U TEOPEMON O MPONOPLHOHANIBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHUsS
MIPaKTUYECKUX 3a]1au.

® [IpuMeHSTh NPU3HAKH MTOA0OUS TPEYTOJBLHUKOB B PEIICHUH T€OMETPHUYECKHX 3a/1ad.

® Jlomb3oBarecst TeopeMoid [lndaropa st pernieHus reoMeTpPUYECKUX U MPAKTHYeCKHX 3anad. CTPOUTh MareMaTH4YeCcKyro
MOJIe/lb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOATEIbHO JEJIaTh YEPTEK U HAXOAUTb COOTBETCTBYIOLUE JIIMHBI.

® BianeTh NOHATUSMU CHUHYCa, KOCUHYCA U TaHI€HCAa OCTPOro yIvla IMIPSIMOYTOJIbHOIO TpeyroibHUKa. I1onb30BaThCst aTUMU
MOHATUAMH JUTS PEHIEHUS TPAKTHYECKNX 3a/1ay.

® Brpuuciare (pa3iuyHBIME CIIOCO0AMM) TUTOMIANh TPEYTOTbHUKA W IUIOMIAAM MHOTOYTONBHBIX (GUTyp (TONB3YysCh, TAC
HE00X0AMMO, KaJIbKyIITOpoM). [IpuMeHsITh nomyueHHbIe YMEHUsI B IPAKTHYECKUX 3a/1a4ax.

® Brajners NOHATUAMU BIUCAHHOTO M LIEHTPAJIbHOIO YIVIA, UCIOJIB30BaTh TEOPEMBI O BIHMCAHHBIX YIVIAaX, yIIaX MEXAy
XOpAaMH (CEeKyIIUMH) U yIJIe MeKAY KacaTelbHON 1 XOpAOH NMPH PelICHUH TeOMEeTPUIECKHX 3a/1au.

® BraneTs NOHATHEM ONKMCAHHOIO YETHIPEXYTONBHUKA, IPUMEHSATh CBOMCTBA ONTMCAHHOTO YETBIPEXYTOJIbHUKA ITPU PELICHUU
3a/1a4.

®  Brajers NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxXoAuTh ¢€ 1eHTp. [lonb30oBarbes dakramu o
TOM, 4TO OMCCEKTPHUCHI YITIOB TPEYTOJbHMKA MEPECEKAIOTCS B OHON TOUKE, U O TOM, YTO CEPEIMHHBIC TIEPIICHIUKYIISIPBI K
CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OHON TOUKE.

® Biajgere MNOHATHEM KacarejlbHOM K OKpPY)XHOCTH, IOJB30BAThCS TEOPEMOW O MEPIEeHIUKYISIPHOCTH KacaTeIbHOM u
paanyca, IpOBEJEHHOTO K TOUKE KACAHUSI.

® [lonp3oBaThCsA NPOCTEHIIMMU T€OMETPUYECKHMMU HEPABEHCTBAMH, TIOHUMATh MX NMPAKTHYECKUI CMBICI.

® [IpoBOAUTH OCHOBHBIEC TEOMETPUUYECKUE IIOCTPOCHUSI C IOMOLIBIO LIUPKYJISL U JINHEHKH.
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[TpuMeHATh IMOJTyYEHHBIE 3HAHUS HA NMPAKTHKE — CTPOMTh MareMaTW4ecKue MOJENH JUIsi 3a7ad peajbHOW KU3HU U
MMPOBOAUTL COOTBCTCTBYIOIIHE BBIYMCIICHUA C MPUMCHCHHUEM HOI[OGI/I)I U TPUTOHOMETPUHU (HOJ’II)3yﬂCI), rac HCOGXOI[I/IMO,
KaJIBKYJIATOPOM).

3HaTh TPUTOHOMETPHUYECKHEC (YHKIMHA OCTPBHIX YIVIOB, HAXOOUTh C WX IIOMOIIBIO pAa3IHYHBIC 3JICMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE TPSMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxomuTh (C MOMOIIBIO KAIBKYISTOPa)
JUIMHBI 1 YIJIbI JJIsA HeTa6J'II/I‘-IHI)IX 3HAYCHUH.

[Tonmp3oBaThcst  QOpMyTaMH TIPUBEACHUS W OCHOBHBIM TPUTOHOMETPHYCCKHM TOXKICCTBOM IS HAXOXKICHHS
COOTHOIIICHUH MEX/Yy TPUTOHOMETPHUCCKAMU BEITHYNHAMU.

Vcnonp30BaTk TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAaXOXJICHUS Pa3lIMUHBIX 3JICMECHTOB TPEYTOJbHHKA («PEIICHHE
TPEYTOJIBHUKOBY ), IPUMEHSITh UX NMPU PEIICHUH TeOMETPHUUSCKUX 3a/1ad.

Brnanets MOHATHSAMH TMpeoOpa3oBaHUsl MOMOOUS, COOTBETCTBECHHBIX JJICMEHTOB MOM00HBIX ¢uryp. I[lonb3oBarhes
CBOMCTBAaMH TOO0OMS TPOU3BOJBHBIX (UTYp, YMETh BBIYHUCISATH JUIMHBI M HAaXOAWTh YIIbl Y HOAOOHBIX (GHTYP.
[IpumMeHsATh CBOWCTBa TOHOOWMS B NPAKTHYECKUX 3agadax. YMETh TPHUBOAWUTH TPHMEPHl IMOMOOHBIX GUTyp B
OKpY’KaroIIeM MHpE.

[Tonmp30BaThCs TEOpEeMaMH O TPOW3BEACHUHM OTPE3KOB XOPH, O TPOM3BENCHHH OTPE3KOB CEKYIIMX, O KBaJapare
KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpPAMH, IMOHHMATh WX TEOMETPHYCCKHHA ¥ (DU3WYCCKUA CMBICH, TPUMEHATH MX B pEIICHUU
TEOMETPHUYCCKUX W (U3NYECKHX 3a7ad. [IpUMEHSATh CKAISIPHOE MPOM3BEICHHE BEKTOPOB ISl HAXOXKICHUS JUIMH U
YIJIOB.

[Tonp30BaThCSI METOAOM KOOPAWHAT HA IUIOCKOCTH, WPHUMEHATH €r0 B PEUICHWH T'€OMETPHUYECKUX M MPAKTHUECKUX
3amad.

BHa}IeTB TMOHATHUAMU TPABUJIBHOTO MHOT'OYT'OJIbHUKA, MJIWHBI OKPYXHOCTH, MJIUMHBI YT OKPYXKHOCTH H pa)maHHoﬁ
Mepbl yINa, YMeTh BBIYHCIATH IUIOMAAb Kpyra M ero 4actedl. [IpuMeHATh MOJMydeHHBIE YMEHHS B NPAKTHYCCKUX
3amagax.

Haxoaute ocu (MU IIEHTPBI) CHMMETPUHU (PUTYP, TPUMCHSTH JBHKCHHS IUIOCKOCTH B MPOCTCHIINX CITydasiX.
[IpuMeHATh TONyYCHHBIC 3HAHWS HA MPAKTHKE — CTPOUTh MAaTEMAaTHYCCKHE MOJICIH JUTS 33734 PealbHOW JKU3HU U
MPOBOJMTH COOTBETCTBYIOIINE BBIYKMCICHUS C MPUMCHCHUEM MOMO0US U TPUTOHOMETPUYCCKUX (PYHKIIHIA (TIOJIB3YSCH,
i€ HEOOXOIUMO, KAJIBKYIIITOPOM).
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PABOYASA NMPOrPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA>». 7[19 KJIACCbI

LE/IN U3YHEHMA YHEBHOIO KYPCA

B coBpemenHOM 1I()pOBOM MHUpE BEPOSTHOCTb M CTATHCTHKA IIPH- OOPETAIOT BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOUKHU 3PCHHUS
MIPaKTH- YECKUX NPUIOKEHHUH, TaK U UX POJIM B 00pa30BaHKUH, HEOOXOAMMOM KaXJ0MY 4yelloBeKy. Bo3pacraer yucio npodeccuit,
IIPH OBJIAJICHUH KOTOPBIMH TpeOyeTcst xopomas 6a30Basi MOArOTOBKA B 0ONACTH BEPOSTHOCTH M CTaTUCTHKH, TaKas MOATOTOBKA
Ba)KHA JUIS IIPO- TOJDKEHUST 00pa30BaHUs U sl YCIEIIHOM Npo(heCcCHOHANTBHON Kapbephl.

Kask/plil 4emoBeK MOCTOSHHO IPHHUMAET PELICHUs] Ha OCHOBE MMEIOIIMXCS y HEro JaHHBIX. A JUI 000CHOBAHHOTO IIPUHATHS
pe- IICHMS B YCJOBUSX HENOCTAaTKa WM HM30bITKa HMH(POpPMAnWU HE0O- XOIUMO B TOM YHCIE XOpOIIO c(hOopMHpOBaHHOE
BEPOATHOCTHOC U CTAaTUCTUUCCKOC MBIIIJICHUEC.

VIMeHHO TO3TOMY OCTpO BCTala HEOOXOAWMOCTH C(OPMHPOBATE y O0OydJaromuxcs (yHKIMOHATBHYIO TPaMOTHOCTB,
BKJIIOYAIOLIYI0 B ce0s B KauyecTBE HEOTHEMJIEMOH COCTABIAIOIICH YMEHHE BOCIPUHH- MaTh W KPUTHYCCKH aHAIU3HPOBATH
nH(OpMaLHIO, MPEJCTABICH- HYIO B Pa3IMYHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTUX pealIbHBIX MPOIECCOB U
3aBHCUMOCTEH, IPOU3BOJUTH NPO- CTEHIINE BEPOSTHOCTHBIC PAcUEThl. 3HAKOMCTBO C OCHOBHBIMH IIPHHIIMIIAMH cOOpa, aHaIn3a u
NPEeICTABICHNUS JaHHBIX M3 Pa3yidd- HBIX cdep KU3HU OOLIeCTBa W roCylapcTBa NpHOOIIaeT 00yJaroIIiX- ¢ K OOIIECTBEHHBIM
nHTepecam. M3yueHne ocCHOB KOMOMHATOPUKK Pa3BUBAET HABBIKM OpraHU3allUK Mepedopa M IojcyYEra yicia Ba- pUaHTOB, B TOM
4uciie, B TMPHUKIAMHBIX 3ajadax. 3HAKOMCTBO C OC- HOBaMH Teopuu rpadoB co3AaéT Maremarndyeckuil (yHaameHTt uis
(bopMHpOBaHHs KOMIICTSHIMI B 001aCTH HHGOPMATHKH 1 IH(PPO- BBIX TEXHONOTHI. [ITOMUMO 3TOTO, IPU M3YYEHHU CTATHCTUKHU U
BE- POSITHOCTH OOOTaIIaloTCs MPEACTAaBICHUS ydYallUXCs O COBPEMEH- HOM KapTMHE MHpa W METO/laX €ro HMCCIeIO0BaHUs,
(dbopMHpyeTCsl TTOHMMAaHUE POJM CTATHCTHKH KAaK MCTOYHHKA COLMAIBHO 3HAYMMOM MH(OpMAIMK M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIUIE- HUSL.

B cooTBeTCTBMM C JaHHBIMH LGJISIMH B CTPYKType IPOrpaMMBbl Y4eOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» OCHOBHOMN
IITKOJIBI



BBIJICJIEHB] CIIEAYIOIIUE COAEPIKATEIbHO-METOAUYECKHUE JIMHUU!
«[IpencrapneHre TaHHBIX U ONMHCATEIbHAS CTATUCTUKAY; «Beposr- HOCTBY»; « DJIeMEHTh KOMOMHATOPHKI»; « BBesicHHE B TEOpHIO
rpa- Gos».

Conepxanue nuHun «lIpencTaBiieHUe TaHHBIX U OMKCATEIbHAs CTATUCTUKA) CIIY>)KUT OCHOBOW Jijisi (QOPMUPOBAHUST HABBIKOB
pabo- ThI ¢ HHGOPMALIUCH: OT YTCHUS U UHTEPIPETaluy HH()OPMALINH, TPSACTABICHHON B TabIHIIaX, Ha JUarpaMmax u rpadukax
1m0 c0o- pa, TIpeICTaBICHNU W aHAJIN3a JaHHBIX C WCIONB30BAHHEM CTATH- CTUYECKHX XapaKTEPUCTHK CPEIHUX M PacCEHBAHHS.
Paboras ¢ maH- HeIMH, OOydarolIMecs ydaTrcs CYHMTBIBATh M HHTEPIPETUPOBATH JaH- HBIC, BBIIBUTATh, apTyMEHTHPOBATh U
KPUTHKOBAThH MMPOCTEHIIINE THITOTE3bI, PA3MBINUIATh HAJ (DaKTOpaMHU, BBI3BIBAIOIIUMH U3MECH- YHBOCTh, U OLICHHBATh WX BIMSHUC
Ha paccMaTpUBAEMbIE BEJIMYU- Hbl U IPOLIECCHI.

HNHTyuTHBHOE NpencTaBieHUEe O CIy4alHOM W3MEHUYMBOCTH, UC- CJIEJOBAaHME 3aKOHOMEPHOCTEH M TEHACHLUNA CTaHOBUTCS
MOTHUBHpY- IOILIEH OCHOBOH MJIsi M3yUEHUS] TEOPUU BEepOSITHOCTEH. bosblioe 3Ha- YeHHe 3/1eCh UMEIOT IPAKTUYECKHUE 3aJaHusl, B
YaCTHOCTH OIBITHI C KIACCUYECKUMH BEPOSATHOCTHBIMU MOJEIISIMH.

[ToHsATHE BEpOSTHOCTH BBOIUTCS KaK Mepa IMpaBIONOA0OHs CIy- 4aiiHOro coObITHs. [Ipw m3ydeHHMH Kypca oOydarormecs
3HAKOMST- C C MPOCTEHIIMMHU METOAAMH BBIYMCIIEHUS BEPOSTHOCTEH B CIIy- YaWHBIX 3KCHEPUMEHTaX C PaBHOBO3MOKHBIMU
SIIEMEHTAPHBIMH UCXOaMH, BEPOSTHOCTHBIMUA 3aKOHAMH, ITO3BOJISIOMIMMH CTAaBHTh M PEUIaTh Oojee CIIOXKHBIE 3amadn. B kypc
BXOZST HauaJbHbIE MIPEJI- CTABJICHUS O CIIyYalHbIX BETUYMHAX U UX YUCIIOBBIX XapaKTEPUCTU- KaX.

Taroke B paMKax 3TOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO 00Y- YAOIIMXCSI ¢ MHOXKECTBAaMHU W OCHOBHBIMH OTIEPAIASIMH HaJ|
MHO- JKECTBaMH, pAacCMaTpHUBAIOTCS IPUMEpPbl NPUMEHEHUS ISl pElIeHUs 3aJad, a TakKe HCIOIb30BaHUs B JPYIUX
MaTeMaTHYeCKUX Kypcax M yueOHBIX MpeaMeTax.

MECTO YYEBHOIO KYPCA B YYEBEHOM TMJIAHE

B 7—9 xmaccax usydaercs Kypc «BeposSTHOCTb M CTaTHCTHKa», B KOTOPBIM BXOIAT paszieinbl: «lIpeiacTaBieHne NaHHBIX U
OTHCa- TENbHAs CTAaTHCTHKA»; «BeposTHOCTEY; « DIeMEeHTH KOMOWHATOPH- Ki»; «BBeneHne B Teoprio rpadoBy.

Ha wmzyuenme manHOTO Kypca orBomutT 0,5 y4eOHOTO Yaca B HENENI0 B TEUSHHE KaKIOTro rofga OOydeHHs. 3a roj BCero B 7
kimacce — 17 u, B 8 xiracce — 17 4, B 9 kimacce — 17 4. Beero 3a Tpu roga o0y4eHus - 51 y4eOHBIX 4acoB.



COAEPXAHUE YHYEBHOIO KYPCA (MO rOAAM OBYYEHMA)

7 Knacc

[Ipencraenenne MaHHBIX B BHAE TAONHUI, IUarpamm, rpaukoB. 3alloHEHHE TaONHL, YTEHHE U IIOCTPOCHHE IHarpamm
(cronmbuko- BBIX (cTOIOYATHIX) W KPYTOBHIX). UTeHHE TpaUKOB peaabHBIX Mpo- meccoB. V3pneueHrne nHGOpMAIK U3 UarpamMm
Y TaOJIMII, UCTIONb- 30BaHKUE M UHTEPIIPETALUS JAHHBIX.

OnwucarenbHasi CTaTHCTHKA: CpelHee apu(MeTHYecKoe, MeJHuaHa, pa3Max, HauOoJbllee W HauMEHbllee 3HaueHHs Habopa
YUCJIOBBIX AaHHBIX. [IpuMepsl ciayyailHONH U3MEHYMBOCTH.

Crny4galiHBI SKCHEPUMEHT (OTBIT) U cIyd4aiiHoe coObITHE. BeposT- HOCTh U yacToTa. Poih MaNOBEpOATHBIX U MPAKTHIECKU
JIOCTOBEP- HBIX COOBITHIA B IPUpOJIE U B obuiecTBe. MOHETa M UIpaibHAsl KOCTh B TEOPHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucno pédep M cyMm- MapHas cTerneHb BepluuH. [IpeicTaBieHue O CBI3HOCTH
rpada. Illenu u mukiel. [lyta B rpadax. O0xox rpada (simepoB myth). [IpencraBieHue 00 — OPHEHTHPOBaHHOM  rpade.
Pemenne 3agay ¢ noMomLibio rpados.

8 knacc

[IpencrapneHne JaHHBIX B BUAC TAONHII, TUarpaMM, rpagukoB. MHOKECTBO, SIIEMEHT MHOXKECTBA, ITOJMHOXKECTBO.
Omnepaiyy HaJl MHO)KECTBaMH: 00beIMHEHHE, TTepeceueHne, onoiHenne. CBONCTBA Onepanuil HaJl MHOXKECTBAMU:
MEPEMECTHTEIBHOE, COYe- TaTeIFHOE, PACTIPEICIUTENbHOE, BKIIOUCHHS. VIcTIonp30Banne rpa- GUIeCcKoro MpeacTaBIeHNs
MHOYXECTB ISl ONTUCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUM, ITPU PEILICHUH 3ajay.
W3mepenne paccenBaHus JaHHBIX. [luicriepcns U CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB. [lnarpaMma paccenBaHuUs.
DneMeHTapHbIe COOBITHS CIIy9aiHOTO ombiTa. CiydaitHble coObI- THA. BeposTHOCTH coObITHIA. OTBITHI C PABHOBO3MOXHBIMU
QIIEMEH- TapHBIMH COOBITHSAMH. CiaydalHBI BBIOOp. CBSA3p MEXKIY MajloOBe- POATHBIMH M MPAKTUYECKH JOCTOBEPHBIMH
COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAyKe.

Jepeso. CBoifcTBa 1epeBbEB: €NMHCTBEHHOCTD Ty TH, CYIIIECTBOBA- HIE BUCSIUEH BEPIINHBI, CBA3b MEXK/y YHCIOM BEpIINH U
grcaoM péoep. [paBuino ymHOKeHHs. Pemenne 3agad ¢ momornipio rpados. [IporuBomonoxkHsie codbitrs. [uarpamma Diinepa.
OO0bemuHe- HEE U TIepecedcHue coobITruii. HecoBmecTHbIe cOOBITHS. DOpMYyITa CIIOKCHUS BEPOSITHOCTEH. YCIIOBHASI BEPOSITHOCTb.

IIpaBuno ymHo-



kenusi. HesaBucumble coObiTHs. IlpencraBienue SKCIEpHMEHTa B BHIE JepeBa. Pelenne 3a1a4 Ha HAX0XKICHUE BEPOSTHOCTEH
C TT0- MOIITBIO JIePEeBa CIyYaifHOTO AKCIIEPUMEHTA, JrarpaMm Difepa.

9 knacc

[IpencraBnenue NaHHBIX B BHJE TaOJNHI, JUarpamM, rpadukoB, MHTEpIpeTanus TaHHBIX. UTEHHE W MOCTPOCHUE TaOJHI,
JarpaMm, rpaMKoB 10 peabHbIM JIaHHBIM.

[lepecranoBku u daxropuan. Codyeranuss U uucio coderanuid. Tpeyroiapuuk I[lackans. Pemenne 3amau ¢ MCHoib30BaHUEM
KOMOU- HATOPUKH.

I'eomerpuueckas BeposiTHOCTb. Cily4aiiHbIi BBIOOP TOUKH U3 (H- Typbl HA IIIOCKOCTH, U3 OTPE3Ka M U3 IyT'H OKPY)KHOCTH.

Hcnbiranue. Yenex u Heynada. Cepust ncnbITanuii 10 nepsoro ycrexa. Cepust ncnbirannii bepuymmu. BepostHocTr coObiTHii B
ce- puu ucnblTaHui bepHym.

CrnywaiiHas BeJIMYMHA U pacHpeieicHHe BeposTHOCTeH. Marema- THYeCKoe OXHJIaHHEe M jaucrnepcus. I[Ipumepst
MaTeMaTH4eCKOTO OKUAAHUS KaK TEOPETHYECKOTO CPEIHETO 3HAYECHUS BENMYHMHBL. MareMarndeckoe OKMIAaHHWE U TUCIIEPCHS
CIIly4aliHO! BEJTUYUHBI
«UHCIIO YCIIEXOB B CEpUU UCIBITaHUH bepHymim.

[TonsTie o 3akoHe OONBIINX yucen. Mi3MepeHne BepoITHOCTEH ¢ MOMOIIBIO YacTOT. Poiih 1 3HaYeHHME 3aKOHA OOJBIITNX YHCE B
TIpUpoJE U 00IIeCTBeE.

NJAHAPYEMbBIE  MPEAMETHBIE  PE3Y/IbTATbl  OCBOEHMA MPOrPAMMbBI  YYEBHOIO  KYPCA
«BEPOATHOCTb U CTATUCTUKA~» (MO NOAAM OBYYEHUA)

IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTH M CTa- THCTHKa» B 7—9 Kiaccax XapaKTEpU3YIOTCS CIELYIOIINMHU
YMECHH- SIMH.

7 Knacc
® UYurare nH)OpMaLUIO, IPECTABICHHYIO B TabNMIax, Ha Jua- rpaMMax; IpeCTaBlIsATh JaHHbIE B BHE Ta0JIHL, CTPOUTH
JIMarpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIC) U KPYTOBBIE) 110 MACCHBAM 3HAYCHHI.
®  OmnuchIBaTh U HHTEPIPETUPOBATH PEasIbHbIE YHCIIOBBIC JaHHbIE, IIPECTABICHHBIE B TAONNIAX, HA JUarpaMMax, rpajukax.
® llcnonb30oBaTh Uil ONHCAHUSI JIAHHBIX CTATUCTUYECKUE XapaKTEPUCTHUKU: CpelHee apuMeTHYecKoe, MeuaHa,
HaunOobIIee 1 HAMMEHBIIEE 3HAYCHUS, Pa3Max.



8 knacc

9 knacc

VimeTs mpencTaBieHHe O CIy4ailHOM M3MEHYMBOCTH Ha NpHUMeEpax IeH, (U3MYECKUX BEIMYHH, aHTPOIOMETPUYECKUX
JIAHHBIX; UIMETh MPE/ICTABICHUE O CTATHCTHYECKON YCTOWIMBOCTH.

W3Bnekars u npeoOpa3oBbIBaTh MH(OPMAIIMIO, ITPEACTABICHHYIO B BUIE TAOINI, AnarpamMmm, rpaMKoB; IPEICTaBIATh
JTAaHHBIC B BUJIC TAOJIHMII, THArpaMM, TpaHuKOB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATHCTUYECKUX TMOKa3aTeNlel: CPelNHUX 3HAYeHUW M Mep pacceuBaHus (pa3max,
JICTIEPCHS ¥ CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoguTe d9acTOTBI YHCIOBBIX 3HAYEHHH W YacTOTHI COOBITHH, B TOM YHCJIE IO pe3yJabraTaM HM3MEpPEHUH U
HaOJTIONEHU.

HaXOJlI/ITB BEPOATHOCTHU CHy‘IaﬁHHX CO6BITI/II\/’I B OIIbITAaX, 3HasA BEPOATHOCTHU DJICMCHTAPHBIX CO6BITHﬁ, B TOM 4YHCJIC B
OTIBITaX C PABHOBO3MOYKHBIMHU 3IEMEHTAPHBIMH COOBITHSIMH.

Hcnonp30Bath rpaduecKie MOJIENH: JEPEBO CITyUaifHOTO SKCIIEPUMEHTA, AarpaMMbl Dijiepa, 9UCIoBast psMast.
OHepI/IpOBaTB TIOHATUAMMA. MHOXCCTBO, NOIMHOXECTBO, BBIIIOJIHATL OIICpAllMM HaJl MHOXCCTBaAMU: O6’BGJII/IH€HI/IG,
nepecedeHue, JOMOTHEHNE; TIEPEUNCIISATh HIIEMEHTHI MHOKECTB; IPUMEHSATH CBOWCTBA MHOXECTB.

Hcnonp30Barhk rpaduyeckoe MpecTaBICHHE MHOKECTB M CBSI3eH MEXK/y HUMH JUIsl OTIMCAHUS MTPOIECCOB U SBICHHH, B
TOM YHCJIE TIPH PEUICHUH 33/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U KYPCOB.

W3Bnekats u HpeO6paBOBBIBaTI) I/IHq)OpMaHI/IIO, MPEACTABJICHHYIO B pa3/JIMYHbIX UCTOYHHUKAX B BUJC Ta6J'II/IH, Juarpamm,
rpaduKOB; PEICTABIATE NaHHBIC B BUC TAOIHII, THATpaMM, Tpa(uKoB.

Pemrate 3amaun opraHM30BaHHBIM HEpe0OPOM BapHAHTOB, a TAKXKE C HCIIOIb30BAaHMEM KOMOHMHATOPHBIX NPABHI H
METOJIOB.

Hcnonp3oBaTh onucareIbHble XapaKTEPUCTUKH Ul MACCHBOB YHCIIOBBIX JIAaHHBIX, B TOM YHCIJIC CPEJHUE 3HAUYCHUS U
MepbI PacCEUBaHMSI.

HaxoauTb 4acToThl 3HAYCHUH W YaCTOTHI COOBITHS, B TOM YUCJIE MOJB3YSACh Pe3y/IbTaTaMH MPOBEAEHHBIX H3MEPCHUH 1
HaOJIO/ICHNT.

Haxomuth BepOSTHOCTH CITydalHBIX COOBITHH B M3Y4YEHHBIX OINBITAX, B TOM YHCJE B OIBITAX C PAaBHOBO3MOXXHBIMHU
9JIEMEHTAPHBIMU COOBITHSMH, B CEPHSIX UCIIBITAHUHN JI0 IEPBOTO yCIiexa, B CepUsiX UCIbITaHuil bepHymin.

NmeTs npencTaBiieHne o Cy4aiHON BEIMYMHE U O PAaCIpeIeICHUN BEPOSTHOCTEH.
VmeTh mpecTaBiIeHHE O 3aKOHE OONBINNX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTHU B CIIYYaiiHOW U3MEHUYUBOCTHU M O
pOJIH 3a- KOHA OOJIBIIMX YUCEI B IPUPOJIC U OOIIECTBE.






TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
Ne | HaumeHoBaHue pa3fesos U TeM KosuectBo yacos ONEeKTPOHHbBIE
/Tl | IPOrpaMMbl Bcero Konrponbusie | Ipaktry | (LuppoBbIe)
paboThI eckre | oOpa3oBaTeNbHBIE
paboThl | pecypehl
1 [IpencraBnenune qaHHBIX 3 Bubmmoteka IJOK
https://m.edsoo.ru/7f415b90
2 OmucarenpHasg CTaTUCTUKA 4 1 bubnuorexa [IOK
https://m f41
3 Crny4aiiHasi ”3BMEHYUBOCTD 3 Bu6muoreka [IOK
https://m.edsoo.ru/7f415690
4 Beenenue B Teopuro rpagos 2 Bubnuorexa [IOK
https://m.edsoo.ru/7f415b90
5 BeposTHOCTB ¥ 9acToTa CIIy4aitHOTO 3 1 bu6mmorexa [IOK
COOBITHS https://m.edsoo.ru/7f415690
6 O0001menne, cucTeMaTH3alys 3HAHUI 2 Bubsumorexa ITOK
https://m.edsoo.ru/7f415690
OBUIEE KOJIMYECTBO YACOB I10 17 2 0
[TPOI'PAMME
8 KJIACC
Ne | HaumeHoBaHue pa3feiioB U TeM KosuecTBo yacos ONEeKTpPOHHbBIE
/Tl | IPOrpaMMBbI Bcero Konrponsusie | Ipaktuy | (Lupposeie)
paboTHI eckue | oOpazoBaTesbHbIC
paboTsl | pecypcsl
1 [ToBTOpEHne kypca 7 Kitacca 2 Bu6muoreka LIOK
https://m.edsoo.ru/7f415b90
2 OmucarenpHasg cTaTUCTUKA. PaccenBanne 2 bubmmorexa [LIOK
JaHHBIX https://m.edsoo.ru/7f415690
3 MuoxecTBa 2 Bubmmoreka [JOK
https://m.edsoo.ru/7f415b90
4 BeposiTHOCTB CitydyaliHOTO COOBITHS 3 1 bu6muorexa [IOK
hitps:im.¢ds00.0u/714 15690 |



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

5 Beenenue B Teopuro rpados 2 BuGmmorexa LIOK
https://m.edsoo.1u/7f415b90

6 Cnyuaiinbie cCOOBITHS 4 BuGmmorexa LIOK
https://m.edsoo.ru/7f415b90

7 O0o001enue, cucTeMaTH3alys 3HAHUH 2 1 bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO HYACOB I10 17 2 0

[TPO'PAMME

9 KJIACC
Ne | HaumeHoBaHue pa3fesnos U TeM KosnmuecTBo yacos ONEeKTpOHHbBIE
I/l | IPOrpaMMel Bcero Konrponsusie | Ipaktuy | (LuppoBbIe)
paboTHI eckue | oOpazoBaTesbHBIC
paboTel | pecypcsl

1 [ToBropenue Kypca 8 kimacca 2 bubmmoreka IIOK
https://m.edsoo.ru/7f415b90

2 DneMEeHThl KOMOMHATOPUKH 4 Bubmmoteka IJOK
https://m.edsoo.ru/7f415b90

3 ['eomeTpuueckasi BEpOATHOCTh 3 1 bubnnorexa [IOK
https://m.edsoo.ru/7f415b90

4 Ucnbiranusa beprymim 3 Bbubnuorexa ITOK
https://m.edsoo.ru/7f415b90

5 CrnydaifHasi BeTMUMHA 3 Bubmmoteka IJOK
https://m.edsoo.ru/7f415690

6 O060061IeHNEe, KOHTPOJIH 2 1 bubmmoreka [IOK
https://m.edsoo.ru/7f415690

OBUIEE KOJIMYECTBO YACOB I10 17 2 0

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YAEHUKA

METOANYECKHUE MATEPHUAJIBI IVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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