MHUHHCTEPCTBO NMPOCBEMEHUS POCCHIHCKOW ®EJIEPALIMH

HEHTPAJIBHOE TEPPUTOPHAJILHOE YIIPABJIEHUE AENAPTAMEHTA 110 OBPA30BAH HIO A/IMUHUCTPALIMM BOJT'OIPAZIA
Myunuunnaisnoe odmeodpazosareabnoe yupeaienne «Cpeanss mrona Ne 83 llenrpassuoro paiiona Boarorpaaa»

«Pacemorpenon
pykosoantean MO yaurenei
CCTECTBCHHO-MATEMATHYCCKOND LMK

MOY CLI Ne 83

Epemeesa EI. 2
nporokon MO Ne/' |
or 27 .08.2026 r.

[Mpiioskenne K ocHoBHO ofpasosatenssoii nporpamme OO0
MYHHUHNTHHORO 00ue00pasoBaTenLnoro yUpeKIcHua
«Cpenuan wkoaa Ne 83 Lenrpansuoro paitona Boarorpajan
geesiena s ackersue [pukasom Ne252 or 29.08.2023:

¢ wamenennamu o1 28.08.2024, Hpukas Ne 204

¢ wamenenusamu or 27,08.2025, npukaz Ne 224;

¢ wamenenmnamn 0125.08.2026, npukas Nel73

«Cornacosaion
3aM. aupekropa no YBP

‘/w(‘.l(l

npaTOKOA
Meronteckoro cosera Ne |
o1 28.08.2026 1.

IMpukas No

[lo6pblHMHA
AneBTuHa
BukTOopoBHa

PaGouas nporpamma no yuebHomy npejamery
«Marematuka. Basosblii yposenb» List 8 Kiacca

yposenn oopazosanus: 000

Cocrasim: Jlynukos Huknra Cepreesus, yunreib
Jlvkunona Kapuna Baraneesna. yuniean

2026 — 2027 yueOuwtii ro

«VTBepAUIaO»n
smpekrop MOY ClI Ne 83

JloOpunnna A.B.

197 or 31.08.2026 r.

MoanuncaHo undposoi
nognucoto: JobpblHMHA
AneBTuHa BnktopoBHa

[aTa: 2026.09.01 07:57:55 +03'00'



Pabouas IIporpamMma COCTaBJICHA HA OCHOBAHUHU:

denepanbHBIN 3aK0H «00 oOpazoBanuu B Poccuiickoit denepanmmy No273-D3 o1 29.12.2012 ¢ U3MEHEHUSIMU, B TOM YHCIIC
®3 No371 — D3 ot 24.09.2022.

IIpukassr Munucrepersa npocsemenns Poccurickon denepanyu:

OO0 yTBep)kaeHnH (peaepanbHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa HAYaJIbHOTO O0IIET0 00pa30BaHus: OT
31.05.2021 No286 (B aeiicTBYrOLIEH pEeIAKIIH)

O06 yTBep)kaeHNH (peepabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O 001Iero oopa3oBanus: oT 31
Mas 2021 r. Ne 287 (B 1eHCTBYIOLIEH pEIaKIIIM)

OO0 yTBep)kaeHUH (heaepaqIbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapT CPeIHEro o0uiero oopasosanus: ot 17
Mas 2012 r. Ne 413 (B AeiicTByIOIIEH peIaKIIMH);

06 ytBepxkaeHuu (denepaabHOi 00pa3oBaTEILHOM MTPOTPaMMbI Ha4aJIbHOTO 0011Iero oopa3zoBanus: oT 18.05.2023 Ne 370
(me¥cTByOIIAs peIAKIs)

OO0 ytBepxkaeHuu (enepanbHON 00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 001ero oopazoBanusi: oT 18.05.2023 Ne 371
(me¥cTByOIIAs peIAKIUs)

OO0 ytBepxkaeHuu (enepanbHON 00pa3zoBaTEIbLHON MPOTPAMMBbI CpeIHET0 0011ero oOpazoBanus: oT 18.05.2023 Ne 372
(me¥cTByOIIAs peIaKITIs)

O BHECEHMU W3MEHEHUN B HEKOTOPbIC MpUKa3bl MUHUCTEPCTBA MpocBenieHns Poccuiickoit denepanu, Kacarouumecs
(dhenepanbHbIX 00pa30BaTEIBHBIX MPOrPAMM Ha4aIbHOTO 00IIIET0, OCHOBHOTO 00I1IeT0, CpeIHETo 0011ero 00pa3oBaHus: OT
09.10.2024 Ne 704



[Tonoxxenue o paboueii mporpaMmMe yueOHOro mpeaMeTa, yaeOHOro Kypca (B TOM YUCie Kypca BHEYPOUHOH €SI TETFHOCTH)
MOY CIII Ne83 [entpanbHoro paiiona Bosrorpama»



IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIs€TCS OAHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIero o0pa3oBaHus: OHa 00ecTeYrBaeT U3YyUCHUE IPYTUX
JIUCUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHHTApHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOOUMO ISl MPOJOJKEHUS
00pa3oBaHUs U B MOBCEIHEBHOM KM3HU. Pa3BuTHE Yy 00yUaromuxcst Hay4HbIX IPEACTaBICHUN O POUCXOKICHUH U CYIIIHOCTU
anredpanveckux adCTpakKIHii, criocode OTpaKeHUs] MaTeMaTHUYEeCKONH HayKO# SIBICHHUI U MPOLIECCOB B MPUPOE U OOIIECTBE,
pPOJTM MaTEeMaTHYECKOT0 MOJCIUPOBAHMS B HAYYHOM IO3HAHWW M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI U KAYECTB MBILIUICHUS, HEOOXOIUMBIX AJI aJalTallud B COBPEMEHHOM Iu(poBoM oOuiectBe. M3yueHue
anreOpbpl 0OecTeunBaeT pa3BUTHE yMEHHs HaOIOAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUUHOCTH
MBIIIJICHHSI, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS M BBIBOJBI, (DOPMYIHPOBATH yTBEPXKIACHUS.
OcBoeHne Kypca anreOpbl 00eCIeYnBaeT Pa3BUTHE JJOTUYECKOTO MBIIIUICHUSI 00YJarOIINUXCS: OHU UCTIOIB3YIOT ACTyKTUBHBIC
U UHAYKTUBHBIE pacCyXJIEHHs, OOOOIIEHHME M KOHKpETH3aluio, aOcTparupoBaHue M aHajoruto. OOyuyeHue anredpe
IpeJoiaraeT 3HaYUTeNbHbIM 00BbEM CAMOCTOSITEILHON AESITENIbHOCTH 00yUYaOIUXCsl, TO3TOMY CaMOCTOSITENIbHOE PEILICHUE
3a]1a4 SIBJIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca « Aaredpa» uisi OCHOBHOTO 001Iero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COZIEpKATENbHO-METOANYECKHE JHUHUK: «Yncna W BBIYUCICHUSA», «AnreOpandeckue BBIPAKCHHS», «YPaBHEHUA W
HepaBeHCTBa», « DyHkuun». Kaxxnas U3 3Tux colepkaTenbHO-METOUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMU. B xone n3ydeHust yueOHOro Kypca o0yqaromumMes IpuxouTcs
JIOTUYECKH PACCyKJ1aTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3UM ¢ 3TUM B mporpaMMmy ydeOHOro Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, TMPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYeCKOTO
oOpa3oBaHMsl W CIIOCOOCTBYIOIIME OBIAJACHUIO OOYYAarOIIMMHUCA OCHOB YHHUBEPCATHLHOTO MATEMAaTHUECKOTO SI3bIKA.
ConepkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « AnreOpay sIBISICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne TMHUM «HuClia U BBIYUCICHUS» CITY>KUT OCHOBOM I JAJIbHEHIIIET0 U3YyUYEHHs] MATEMaTUKU, CIOCOOCTBYET
pa3BUTHIO y OOYYaIOMIMXCSl JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHS TOJB30BAThCS QJITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIs MOBCEAHEBHOW KU3HU. Pa3BUTHE MOHATHSA O YMCJIE Ha YPOBHE
OCHOBHOTO 00Imero o0pa3oBaHUS CBSI3aHO C palMOHAJIBHBIMA W HMPPAMOHANBHBIMU YHCIaMH, (HOPMHpPOBAHHEM



IPEICTABICHUNA O JEHCTBUTEIBHOM 4YHUCIE. 3aBEpUICHHE OCBOCHMS YHMCIIOBOM JIMHUM OTHECEHO K CpeaHEMY oOlemy
00pa30BaHUIO.

ConepxxaHue ABYX aIreOpanyecKkux JHMHHA — «AJreOpandyeckue BBIPAXKEHUS» U «YPaBHEHUS U HEPABEHCTBA»
CHocoOCTBYeT (POPMHUPOBAHUIO Yy OOy4aroUMXcsd MaTEeMaTHMYECKOIo ammapara, HEoOXOAMMOIO /s peuleHHs 3ajad
MaTEMaTUKH, CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe OocHOBHOro oOuiero oOpa3zoBaHUs
yueOHBII MaTepuaj Ipyniupyercss BOKPYT pallMOHAJIbHBIX BhIpaK€HUI. AnreOpa 1eMOHCTpUPYET 3HAUCHHE MaTEMaTUKU KaK
A3BIKA JJI1 MTOCTPOEHUSI MaTEMaTUYECKUX MOJIENIEH, ONMKUCAaHMS MPOIIECCOB U ABJICHHUI peanbHOro mupa. B 3amaun oOydyeHus
anredpe BXOAAT TAaKXkKe JajibHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOr0, B YACTHOCTH, JIJIsl OCBOCHHUS
Kypca HWH(GOPMAaTUK{, M OBJIAJECHUE HABBIKAMU JEIYKTHUBHBIX paccyxkaeHuil. IIpeoOpazoBanue cHUMBOJIBHBIX (Dopm
CIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUSI, CTIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUN HAIEJICHO Ha MOJyYeHHe 00y4YaromMUMUCs 3HaHUM 0 (PYHKIUAX Kak
BKHEUILEH MaTEMaTUYECKON MOJEIM JIJIsl OMMCAHMS M UCCIEAOBaHUS Pa3HOOOPAa3HBIX MPOLIECCOB U SIBJIICHUN B MPUPOAE U
oOmecTBe. HM3ydeHue wmatepuana CrnocoOCTBYET pa3BUTUIO Yy OOyYarOUIMXCs YMEHHUS HCIOJIb30BaTh pa3InYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKHU — CIIOBECHBIE, CHMBOJIMUECKUE, TpaduyecKkue, BHOCUT BKJIaJl B (POPMUPOBAHUE
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUM LIMBUIN3ALUN U KYJIbTYPHI.

CornacHo ydyeOHOMY IIaHy B 7—9 Kilaccax u3ydaeTcsl yuyeOHbI Kypc «Anredpa», KOTOpbIA BKIIOYAET CIIETYHOUIUE
OCHOBHBIE pa3fienbl coAepxkaHus: «HYucia u BBIYUCICHUS», «ANredOpandyeckue BhIPAKEHUSD, « YPaBHEHUS] U HEPABEHCTBAY,
«DOyHKIUN.

Ha usyuenue yue6Horo xypca «Anredpa» orBoautcst 306 yacos: B 7 knacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HEIeIIO).



COIEPXAHUE OBYYEHUA

Yuciaa 1 BBIYUCTCHUSA

KBanpatnsiii kopeHb u3 uncina. [lonsarue 06 uppanuonansHoM uncie. JlecaTnyHble MPUOIMKEHHUST UPPAUOHATBHBIX
yrcen. CBoiicTBa apuPMEeTUUECKUX KBAJAPATHBIX KOPHEM M MX MPUMEHEHHE K MPEeoOpa30BAHUIO YHCIOBBIX BBIPAKEHUN H
BBIUMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokasaresaeM U e€ cpoiictBa. CTaHAapTHAs 3alUCh YHUCIIA.

Aure0panvecKue BbIPAKCHUSA

KBampaTHbIil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anredpanyeckoil apodu. CrnokeHue, BBIUUTAaHUE, YMHOXKEHUE, JEeJICHUE
anreOpanueckux aApooOei. PalioHanbHbIe BRIPAXKEHUS U UX PE0Opa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, hopMyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buerta. Penienue ypaBHeHH, CBOAAIIUXCS
K JTUHEWHBIM U KBaJipaTHBIM. [IpocTeiiimume qpoOHO-paliioHaIbHbIe YPaBHEHUS.

['paduueckass wHTEepmpeTanus ypaBHEHHW C JBYMs TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHH C JBYMS
IepeMeHHbIMU. [[pUMepBI pelIeHrs CUCTEM HEJIMHENHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMM.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooMm.

UucnoBele HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0qHOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHBIE
HEPABEHCTBA C OJHOM nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DyHKUNHA

[Tonsitue hynkmmu. O0GIaCTh ONPEACICHUS] 1 MHOXKECTBO 3HaueHuH (GyHKimnu. CocoOb! 3a1anust PyHKITUH.

I'padux Ppynkuu. Urenue cBorictB ¢pynkmu mo e€ rpaduky. [Ipumepsl rpadukoB QyHKIINN, OTPaKAIOMINX peaibHbIC
IIPOLIECCHI.



OyHKIMH, OMICHIBAIONINE TIPSIMYIO H O0OPaTHYIO IIPOMOPITHOHATBLHBIC 3aBUCUMOCTH, UX rpaduku. OyHKIHUA y = x2, y =
x3, y = \x, y=|x|. ['paduueckoe pelIcHIe YpaBHSHHUI 1 CUCTEM yPABHCHHIA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMbBLI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJibTaThl OCBOCHHUS MMPOTPAMMBI Y4EOHOTO Kypca «Anredpa» XapaKTepHu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,

(hopMHUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXIy
MNOHATUSMH, (DOPMYIHPOBATH OINpPEACNEHHUS TOHATHUN, yCTaHABIMBATh CYLICCTBEHHBIH MpPHU3HAK KiacCHU(pUKALUH,
OCHOBaHUS JJ1s1 0000IICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAJIH3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPa30BHIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATENbHbIE, CIUHUYHBIE,
YaCcTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSX, TPeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEYUH;

JenaTb BBIBOJABl C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 110 AaHAJIOTHH;

pa3bupath J0Ka3aTeNbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IIpsIMbIE U OT MPOTUBHOIO), MPOBOJIUTH CAMOCTOSITENIHO
HECJIOKHBIE JIOKA3aTeJIbCTBA MaTEMaTUYECKUX (PAKTOB, BBICTpAaMBaTh APTryMEHTALMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
HNOAXOSIINN ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrlie ucciieqoBarebCKue 1eCTBUSA:

MCITOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUSI, ((OPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSTEILHO YCTAaHABIIMBaTh HWCKOMOE U JIaHHOE, (OpMUpOBaATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSTEIFHO COCTaBIIEHHOMY IUJIaHY HECJIOXHBIM 3KCIEPUMEHT, HEOONBIIOE MCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOO;

CaMOCTOSITeNIbHO (D OpMyIMpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMUS, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE TMPOIIECCA, a TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3ada4u;



BHIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh MH(OPMALHUIO PA3IMYHBIX BUAOB U (Bopm
MIPEICTABIICHHS;

BBIOMPATH (OpMY MpeACTaBICHUS HH(POPMAITUN U HILTIOCTPUPOBATH PEIIaeMble 3a/1a4l CXEMaMH, TuarpaMMaMu, HHOM
rpaduKoi U MX KOMOMHAIIUSAMU;

OIICHWBATh HAA&KHOCTh WH(OOPMAIMK IO KPUTEPUSAM, MPEAJIOKEHHBIM YYHUTEIEeM Wi CHOPMYJINPOBAHHBIM
CaMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBHUU C YCJIOBHSIMU M ILEJIAMH OOILIEHHS, SCHO, TOYHO,
I'PaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS IO X0y PELICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN PE3yJIIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pEIIaeMON 3aJauH,
BBICKA3bIBaTh WJIEH, HAICJICHHbIE HAa IOWCK PEIICHHUS, COMOCTaBIIATh CBOU CYKJEHUSA C CYXKICHUSMH JPYyruX
YYaCTHUKOB JHAJIOTa, OOHApyKUBaTh pa3IMYUE M CXOJICTBO MO3ULMUH, B KOpPpPEKTHOU (opme (PopMyInpoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

IOPEICTABIATh PEe3yJIbTaThl PEIICHUS 3aJayd, dKCIIEPUMEHTA, UCCIEIOBaHMs, MPOEKTa, CAMOCTOSITEILHO BBIOMpATh
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3ECHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHAMBUAYAJIbHONH pabOThl MpU pEUIEHUH Y4eOHBIX
MaTeMaTHUYeCKUX 3a/1ay;

OPUHMUMATh LI€JIb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThl, pacpeesiTh BHUIbI
paboT, JOroBapuBaThLCs, 00CYKAATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYyNNoOBBIX (popmax paboTel (0OCYykJeHHsA, OOMEH MHEHHUSIMH, MO3TOBbIE€ IITYPMbI U JpYyTrue),
BBINIOJIHATh CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM ACHCTBUS C APYTrMMHU 4JI€HaMH KOMAaHJIbI, OIIEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e CaMOCTOSITEIBHO COCTABJIATH TUIAH, aITOPUTM PEHICHHUS 3a]1a4H (MK €T0 9acTh), BRIOUPATh CITOCO0 PEIICHUs ¢ yUETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BIAJICTH CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M Pe3ysIbTaTa PelieHIs] MaTeMaTHIeCKON 3a/1a4H;

e TIPEIBHJETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PEIICHUH 3a7a91, BHOCUTh KOPPEKTUBHI B JCATCILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIIbCTB, HAWICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE peE3yJbTaTa NEATCIBHOCTH IIOCTABJICHHOW IIETM M YCJIOBHSAM, OOBSICHATH MPUUYUHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 00yuyeHus B 8 kiacce oOy4aronuiics MoJy4uT CIAeAYIONIUE MPEAMETHBIC PE3YIbTAThI:

Yucaa v BBIYUCICHUSA

Hcnonb30BaTh HadallbHBIE NPEACTABICHUS O MHOMXECTBE JACHCTBUTEIIBHBIX YHWCEN ISl CPAaBHEHUS, OKPYTJCHHUS H
BBIYHMCIICHUM, N300paKaTh JEHCTBUTEIbHBIC YHCIa TOYKAMHU Ha KOOPJAMHATHON TIPSIMOMA.

[IpumeHsaTy moOHATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJApPATHbIE KOPHH, WCIOIB3YS TMPH
HEOOXOJIMMOCTH KaJIBKYJISITOP, BBIMOJIHITE MPEOOpa3OBaHUsSI BBIPAKECHUM, COAECPKAIMX KBaJApPAaTHbIE KOPHHU, HUCMOJIb3Ys
CBOCTBA KOPHEMN.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHUCEJT C TOMOIIBIO IECATUYHBIX Ipo0ei u crenenelt yucna 10.

AJsre0panvecKue BbIPAKEHUSA

[IpuMeHATh MOHATHE CTETICHH C LIETBIM TTOKA3aTeNIeM, BBIIOIHITH TPEOOPa30BaHUS BRIPAKEHUH, COAEPKAIINX CTCTICHH
C LEJBbIM MOKA3aTENEM.

BBINONHATE TOXAECTBEHHBbIE MPEOoOpa30BaHMS pALMOHANBHBIX BBIPAXKEHUM HA OCHOBE MpPaBWII JCHCTBUN Haj
MHOTOWICHAMH U aJITeOpandecKUMH IPOOSMH.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.



[IpumeHsaTh npeoOpa3oBaHUsl BbIPAXKEHUH ISl PEIICHUs Pa3IMYHbIX 337]a4 U3 MaTeMaTHKW, CMEKHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHBIC ypaBHEHUS U pallMOHATILHBIE YPABHEHHUS, CBOSIIMECS K HUM, CUCTEMBI IBYX YpaBHEHH
C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh poCTENIIINE UCCIIEIOBAHUSI YPABHEHHUI U CUCTEM YpaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papUUeCcKuX
MpeACTABICHN (YCTaHABIMBATh, UMEET JIM YPABHEHHE WJIM CUCTEMA YPABHEHUH PEIICHMS, ECITH UMEET, TO CKOJIBKO, U ITpoUee).

[lepexoauTh OT CIOBECHOW (POPMYIHPOBKH 33a4H K €€ aredpanyecKkoi MOJENH C TIOMOIIBIO COCTABIICHUS YPAaBHEHHUS
WJI CUCTEMBI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4y MOJTYyYECHHBIN pe3yJIbTar.

[IprMeHSATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB [JI CPABHEHHUS, OIIEHKH, pEIlaTh JMHEWHBbIE HEPABEHCTBA C OJHOM
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPAPUUECKYIO MILTFOCTPALIMIO MHOKECTBA PEIIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyYyHKIUU

[ToHuMaTh 1 UCIOJIb30BaTh (DYHKIIMOHAJIBHBIE TOHATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHMS), ONPEAEIISTh
3HauYeHUEe (DYHKIIMH 10 3HAYCHUIO apTryMEHTa, ONPeIesiTh CBOMCTBA (DYHKITNH 1O €€ rpaduky.

Ctpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y=[x|,y = \X, OIHCHIBATH CBONCTBA YHCIOBON dbyHKkIUU 110 €€ TpaduKy.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acos

JaekTpoHHbIe (HU(POBHIE)

Ne n/m Kourposbnbie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI

4 .K

1 1CJIA H BHFEHCICHIDL RBaipatHbie 15 https://m.edsoo.ru/ORMAGNHCK
KOpHHU
4 .C

2 HCJIE T BRIHEICHITL TTCHEHb © 7 https://m.edso0.ru/Q7A3CXOIL
LEJIBIM TOKa3aTelleM
Anre6 .

3 JPCOPAIIECKHE BHPDRCHIA 5 1 https://m.edsoo.ru/GB7K30KCG
KBanpaTHslil TpéxuinieH
Anre6 .

4 HITEOPAITICCIHE BHPOKCHIA 15 1 https:/m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poOb
% .

5 DARHCHI 1 HEPABCHOTRA 15 1 https://m.edsoo.ru/UDKT3SXO0P
KBanparHble ypaBHEHUS
v .C

6 paBHeHHf{ 1 HEpABEHUTBA. L HCTEMBL 13 https://m.edsoo.ru/ICOHSLYTW
YpaBHEHUH
% .

7 PABHCHITE I HEPaBeHeTa 12 1 https://m.edsoo.ru/SDGS10004
HepasencrBa
Oynkuuu. OCHOBHBIE TTOHATHUS https://m.edsoo.ru/30QTSJORU
@yHkuy. YuciaoBble QyHKIUH https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpeHue u 06001IeHNE 2 https://m.eds00.ru/SQCV6UFOT

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacosB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoububle IIpakTHyeckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoTbI padoThbI
1 KBanparHblii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/3PYSJ3U86
[TonsaTHe 00 UppaOHAIILHOM
2 ppatt 1 https://m.edsoo.ru/TO1FCTPEP
quciie
ec e 0 e
3 JlecATIHbIC MPHOMIDKCHILS 1 https:/m.edso0.r/PSDUTXXKO
HMPPAMOHAIILHBIX YHCET
ec e 0 e
4 JleCATHYHEIC NPUOIHKCHIS 1 https://m.edsoo.ru/U7480B1Y5
HPPAILIMOHATIBHBIX YHCET
5 JleicTBUTEIBbHBIC YKCTIA 1 https://m.edsoo.ru/79TXEY8FV
CpaBHeHue aenc e
6 PABHCHHE JICHCTBUTEILHBIX 1 https://m.edsoo.ru/JSVG5SLR7S
qucel
CpaBHeHHE IEeHCTBUTEIHHBIX
7 p a 1 https://m.edsoo.ru/0 1 XPS5E2H
qucen
Apudmernueckuit
8 . 1 https://m.edsoo.ru/VAEN1S6V 1
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHue Buia x> = a 1 https://m.edsoo.ru/3JYROJY XS
CBolicTBa apu(PMETHUECKUX
10 pud . 1 https://m.edsoo.ru/6PF3GHKFE
KBaJIpaTHBIX KOpHEH
CBoiicTBa apu(pMETHUECKUX
11 pucvetr | hitps:/m.eds0o.r/ZWRT952Y4
KBaJIpaTHBIX KOpHEH



https://m.edsoo.ru/3PYSJ3U86
https://m.edsoo.ru/TO1FCTPEP
https://m.edsoo.ru/PSDUTXXKO
https://m.edsoo.ru/U748OB1Y5
https://m.edsoo.ru/79TXEY8FV
https://m.edsoo.ru/J5VG5LR7S
https://m.edsoo.ru/01XPS5E2H
https://m.edsoo.ru/VAEN1S6V1
https://m.edsoo.ru/3JYROJYXS
https://m.edsoo.ru/6PF3GHKFE
https://m.edsoo.ru/ZWRT952Y4

12

[IpeoOpa3oBaHUe YHCTOBBIX
BBIPKCHUH, COJICPIKAIINX
KBaJ[paTHbIC KOPHH

https://m.edso0.ru/6301JGP3Z

13

[IpeoOpazoBaHue YHCTOBBIX
BBIPAKECHUH, COAEPIKALLUX
KBaJ/IpaTHbIE KOPHU

https://m.edsoo.ru/SVPTOXEBR

14

15

16

[IpeobpazoBaHre YUCTOBBIX
BBIPAYKEHH, COJIEPKALLUX
KBaJIpaTHbIE KOPHU
[IpeobpazoBaHre YUCITOBBIX
BBIPAYKEHM, COJIepIKALIUX
KBaJIpaTHbIC KOPHU
CreneHs ¢ 1eJIbIM
rokasaTeJieM

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

https://m.edsoo.ru/SEJEHTO11

17

18

CrangapTHas 3alluCh YucCia.
Pa3mepsl 00beKTOB
OKpy’Karomiero Mupa (0T
3JIEMEHTAPHBIX YaCTHIL 1O
KOCMHYECKHX 0OBEKTOB),
JUTUTENIEHOCTh TMPOLIECCOB B
OKpY’KaloIleM MHUpe

CBOIiCTBA CTEMNEHH C IETBIM
oKasarejieM

https://m.edsoo.ru/S8LR8SF4V6

https://m.edsoo.ru/73DCZHCDB

19

20

CBOIiCTBA CTEMNEHU C IETBIM
mokasarejieM

CBOICTBA CTEIICHU C OCJIbIM
IIOKa3aTcjIeM

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y2Q0ME



https://m.edsoo.ru/630IJGP3Z
https://m.edsoo.ru/8VPTOXEBR
https://m.edsoo.ru/151VDLKUY
https://m.edsoo.ru/JT3RAMNER
https://m.edsoo.ru/SEJEHT01I
https://m.edsoo.ru/8LR8SF4V6
https://m.edsoo.ru/73DCZHCDB
https://m.edsoo.ru/JSXJD3SRP
https://m.edsoo.ru/2950Y2QME

CBoiicTBa CTENEHU C I[ETBIM

21 https://m.edsoo.ru/4SFFT1US4
MoKa3areieM
CsoiicTBa cTe

22 BOMCTBA CTCHCHI € HEIBIM https://m.edsoo.ru/MIMHAI34E
MoKa3aTejiemM

23 KBanpatublii TpéxwieH https://m.edsoo.ru/WIOBFQW90

24 KBagpartuslii TpEXuieH https://m.edsoo.ru/PM9Q3ZUAL
Pa3noxxenue kBapaTHOTO

25 .. https://m.edsoo.ru/O0R3IMUMSWI1
TpEXuJieHa HA MHOXKHUTEIU
Pasnoxenne kBagpaTHoro

26 . https://m.eds00.ru/SOBG3CP5E
TpEXuJieHa HA MHOXKHUTEIU
KonTponbHas padora no
temaM "KBaapaTHble KOpHHU.

27 . https://m.eds00.ru/O36 XRGIQ35
Crenenu. KBaapaTHbiii
TpexwieH"

28 Anrebpaunyeckas 1po0b https://m.edsoo.ru/0BCM3MZ4J
JlommycTrMble 3HAYEHUS

29 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/A2ALJCKN35
anrebpanvecKue BoIPaKEeHUs
JonmycTuMble 3HaUEHUS

30 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/YMIS4PJ3 A
anrebpanvecKie BoIPasKEeHUs
OcHOBHOE CBOWMCTBO

31 N https://m.edsoo.ru/XNOZI18EQC
anredpanveckoi qpoou

32 Coxkpatenue apobeit https://m.edso0.ru/JSL.20LYZ8

33 Coxkpaienue apooeit https://m.edsoo.ru/PSCIFH6V2

34 Coxkpatenue apobeit https://m.edsoo.ru/3RF22K1BA



https://m.edsoo.ru/4SFFT1US4
https://m.edsoo.ru/MJMHAI34E
https://m.edsoo.ru/WIOBFQW90
https://m.edsoo.ru/PM9Q3ZUAL
https://m.edsoo.ru/0R3MUMSW1
https://m.edsoo.ru/S0BG3CP5E
https://m.edsoo.ru/O36XRGIQ5
https://m.edsoo.ru/0BCM3MZ4J
https://m.edsoo.ru/A2ALJCKN5
https://m.edsoo.ru/YMIS4PJ3A
https://m.edsoo.ru/XNOZ18EQC
https://m.edsoo.ru/JSL2OLYZ8
https://m.edsoo.ru/P5CIFH6V2
https://m.edsoo.ru/3RF22K1BA

35

CnoxxeHue, BEIYUTAHUE,
YMHOXCHHUE U JICIICHUE
anredpandecKux apooei

https://m.edsoo.ru/T2YC5BOUR

36

CnoxxeHue, BEIYUTAHUE,
YMHOKCHHE H JICJICHUE
anreOpandecKux apooeit

https://m.edsoo.ru/Y4RT87TS5

37

38

39

CroxeHue, BEIYMTAHHUE,
YMHOKCHHE H JICJICHUE
anreOpandecKux aApooeit

Crnosxenue, BBIYUTAHUE,
YMHOXKEHUE U JCTICHHUE
anredpandecKux apooei

IIpeoOpa3oBaHue BhIpAKCHHH,
COJICpIKaIIMX alreOpandecKue
npodu

https://m.edsoo.ru/NQK42IH3C

https://m.edsoo.ru/QI91ZWRG1

https://m.edsoo.ru/YVNZKPK65

40

[IpeoOpazoBanue BhIpaXKEHUH,
coJieprKalliX anredpandeckue
napobu

https://m.edsoo.ru/LPFWMKT7T]J

41

42

43

[IpeoOpazoBanue BhIpaXKEHUH,
coJieprKalluX anredpandeckue
npobu

KonrtponbHas pabora no Teme
"Anrebpanueckas 1poos"

KBanpaTtHoe ypaBHEHUE

https://m.edsoo.ru/VE1H89120

https://m.edsoo.ru/4B6QF1CK3

https://m.edsoo.ru/W3XOESWYD

44

45

Henonnoe kBanpatHoe
ypaBHEHUE

Hemnmonnoe KBaApaTHOC
YpaBHCHHC

https://m.edsoo.ru/AIN38VEFM

https://m.edsoo.ru/GBI9Y63AN



https://m.edsoo.ru/T2YC5BOUR
https://m.edsoo.ru/Y4RT87TS5
https://m.edsoo.ru/NQK42IH3C
https://m.edsoo.ru/QI91ZWRG1
https://m.edsoo.ru/YVNZKPK65
https://m.edsoo.ru/LPFWMK7TJ
https://m.edsoo.ru/VE1H89120
https://m.edsoo.ru/4B6QF1CK3
https://m.edsoo.ru/W3XOE8WYD
https://m.edsoo.ru/A1N38VEFM
https://m.edsoo.ru/GBI9Y63AN

dopMyna KOpHEH

46 https://m.edsoo.ru/P20QUYN33
KBaJPaTHOTO YPaBHEHUS
® N

47 OpMylia KopHen https://m.edsoo.ru/9IM2AEEGA7
KBaJPaTHOTO YpaBHEHUS
dopmyna kopHEH

48 pMY p https://m.edsoo.ru/EAQWY8GAS
KBaJPaTHOTO YPaBHEHUS

49 Teopema Buera https://m.edso0.ru/7ISBUOFTGX

50 Teopema Buera https://m.edsoo.ru/J266 VKENC
Pemenune ypaBHEeHMI

51 HICHHE YPaBHCHHIH, hitps://m.edso0.ru/Z52VU6686
CBOAAIIMXCS K KBaIpaTHBIM
P o

52 CILICHHIC YPaBHCHHH, https://m.edsoo.ru/R1GOOVKTG
CBOSIINXCS K KBaIPATHBIM
I1 % OHO-

53 POCTCHILIHE IPODHO https://m.edsoo.ru/UIFNJAZF8
paloHaIbHbIe ypaBHEHUS
IIpocreiimmue npoOHO-

54 POCTEHIIHE APODH hitps://m.edsoo.ru/DOANX92R9
paloHaIbHBIE YPABHEHUS
Pemrenne TeKCTOBBIX 3a/7a4 C

55 MOMOIIBIO KBAJPaTHBIX https://m.edsoo.ru/N1TRKZ3ZZ
YpaBHEHUI
Pemrenune TekCTOBBIX 3a1a4 C

56 IIOMOIIBIO KBaIPAaTHBIX https://m.edsoo.ru/GPSZ60P01
YpaBHEHUI
KonTtponsHasg pabora 1o Teme

57 " P P " https://m.edsoo.ru/Y CK7879MO

KBanparusie ypaBHeHUs

JIuHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHEBIMH, €T0 IrpaduK,

58 P pad https://m.edsoo.ru/1D6P24TGY

IIPUMEPHI peIIeHUs
YPaBHEHMH B IIEJIBIX YUCIIAX



https://m.edsoo.ru/P20QUYN33
https://m.edsoo.ru/9M2AEEGA7
https://m.edsoo.ru/EAQWY8GA5
https://m.edsoo.ru/7I8UOFTGX
https://m.edsoo.ru/J266VKENC
https://m.edsoo.ru/Z52VU6686
https://m.edsoo.ru/R1GO0VKTG
https://m.edsoo.ru/U1FNJAZF8
https://m.edsoo.ru/D0ANX92R9
https://m.edsoo.ru/N1TRKZ3ZZ
https://m.edsoo.ru/GPSZ6OP01
https://m.edsoo.ru/YCK7879MO
https://m.edsoo.ru/1D6P24TGY

59

JInHeHOE ypaBHEHHUE C IBYMS
MePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI pEIICHUS
YPaBHEHUI B LEBIX YUCIIAX

https://m.edsoo.ru/G8VSI61KI

60

JInHeHoe ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI peIICHUS
YPaBHEHUI B LEBIX YUCIIAX

https://m.edsoo0.ru/JJGVELWVD

61

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

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

62

63

64

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU

Pemienue cuctem nByx
JIMHEWHBIX YpaBHEHUN C
IBYMsI IEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHENUHBIX YPABHEHUH C
JIBYMS [IEPEMEHHBIMU

https://m.edsoo.ru/EGINO9VKR

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

65

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPABHEHUN C
JIBYMS [IEPEMEHHBIMU

https://m.edsoo.ru/1LF10LRD4

66

I'padmueckas nuHTEpIIpeTaLys
YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/DS5S8RT59



https://m.edsoo.ru/G8VSI61KI
https://m.edsoo.ru/JJGV8LWVD
https://m.edsoo.ru/7ZVCHGYYA
https://m.edsoo.ru/EG1NO9VKR
https://m.edsoo.ru/XSG1574KE
https://m.edsoo.ru/HA1C66PPE
https://m.edsoo.ru/1LF1OLRD4
https://m.edsoo.ru/DS5S8RT59

67

68

I'paduueckas UHTEpIIpETAIIS
YPaBHEHHUS C ABYMS
MIEPEMEHHBIMH U CUCTEM
JINHEHHBIX YPABHEHUH C
IBYMsI IEpEMEHHBIMU

Pemienue TEKCTOBBIX 33124 C
MOMOUIBIO CUCTEM YPaBHEHUI

https://m.edsoo.ru/FB2QE83KH

https://m.edsoo.ru/VPI4HATGO

69

70

Penienue TeKCTOBBIX 3a/1a4 C
ITIOMOILBIO CUCTEM YPABHEHUI
Pemienne TeKCTOBBIX 3324 C
IIOMOILIbIO CUCTEM YPaBHEHUI

https://m.edsoo.ru/1TXPT3IM9G

https://m.edsoo.ru/ABQITT507

71

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/CB9YSBILS

72

73

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo ¢ ogHOM
[IEPEMEHHOMN

https://m.edsoo.ru/MBZB81JY X

https://m.edsoo.ru/ WOWYFQHGH

74

JInHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

https://m.edsoo.ru/PHEWS5XUM9

75

JInHeliHbIE HEPABEHCTBA C
OJIHOUM MEPEMEHHON U UX
peuieHue

https://m.edsoo.ru/IKM353RIF

76

JInHEeNHbIE HEPABEHCTBA C
OJIHOUM MEPEMEHHON U UX
pelieHne

https://m.edsoo.ru/2VKLV2LYT



https://m.edsoo.ru/FB2QE83KH
https://m.edsoo.ru/VPI4HATG0
https://m.edsoo.ru/1TXPT3M9G
https://m.edsoo.ru/ABQITT5O7
https://m.edsoo.ru/CB9YSBJLS
https://m.edsoo.ru/MBZB81JYX
https://m.edsoo.ru/W9WYFQHGH
https://m.edsoo.ru/PHEW5XUM9
https://m.edsoo.ru/IKM353RIF
https://m.edsoo.ru/2VKLV2LYT

CucreMsl JUHERHBIX

77 HEpPaBEHCTB C OJJHOM https://m.eds00.ru/GUYIZ69NL
MIEPEeMEHHON U UX pelIeHHe
CucTeMbl TUHEHHBIX

78 HEPaBEHCTB C OAHOU https://m.edsoo.ru/RYNK 1DQG1
IIEPEMEHHOM U UX pELICHUE
Cucrembl TMHEHHBIX

79 HEPaBEHCTB C OAHOU https://m.edsoo.ru/JVXVI3ZHQ7
IIEPEMEHHOM U UX pELICHUE
N3o6paxenue perieHus

80 JIMHEMTHOTO HEPAaBEHCTBA U UX https://m.edsoo.ru/78XFCWWQO
CUCTEM Ha YHMCIIOBOM IPSIMO
N3o6paxenue perieHus

81 JIMHEMTHOTO HEPABEHCTBA U UX https://m.edsoo.ru/M4O8RIB6H
CUCTEM Ha YHMCIIOBOM IPSIMO
KonTponbHas padota no

82 temaMm "HepaBeHcTBa. https://m.edsoo.ru/AFAASWUYI
Cucremsl ypaBHeHUI"

83 [Tonsitue pynkIm https://m.edsoo.ru/M7USFIZBE
OO6nacTh onpeneneHus u

84 MHOK€ECTBO 3HAUYCHUI https://m.edsoo0.ru/NY794Z19T
byHKIIUN

85 Crioco0bl 3a1anust PyHKITUN https://m.edso00.ru/7C3YSFGCJ

86 I'paduk pynkmmm https://m.eds00.ru/6KS990P8E

87 CBoffcTaa QyHKimiL, hX https://m.edsoo.ru/LO1DK1GZH
oToOpaxkeHue Ha Tpaduke

88 Hremite w noctpoertne https://m.edsoo.ru/6NW13Y2J0

rpadukoB pyHKUINH



https://m.edsoo.ru/GUYIZ69NL
https://m.edsoo.ru/RYNK1DQG1
https://m.edsoo.ru/JVXV93HQ7
https://m.edsoo.ru/78XFCWWQ0
https://m.edsoo.ru/M4O8RIB6H
https://m.edsoo.ru/AFAA5WUYI
https://m.edsoo.ru/M7USFIZBE
https://m.edsoo.ru/NY794Z19T
https://m.edsoo.ru/7C3Y5FGCJ
https://m.edsoo.ru/6KS990P8E
https://m.edsoo.ru/L01DK1GZH
https://m.edsoo.ru/6NW13Y2J0

89

[Tpumeps! rpaduxoB
(bYHKIHIA, OTpaXKkaroImuX
peabHbIE TIPOLECCHI

https://m.edsoo.ru/H721 A60PX

90

QyHKINH, ONUCHIBAKOLINE
IpSIMYIO 1 00paTHYIO
IIPOIOPLIOHAJIbHBIE
3aBUCUMOCTH, UX IpauKu

https://m.edsoo.ru/M2ZYHHYM1

91
92

I'umep6ona

I'unep6ona

https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W

93

94

95

96

I'padux pynkumm y = x>
QOyHKIUU y =x%, y = X3,y =
VX, y = [x|; rpaduueckoe
pelleHre ypaBHEHUH U CUCTEM
YpaBHEHUU

IToBTOpEHUE OCHOBHBIX
MOHATUM U METOJOB KypCOB 7
u 8 KJ1accoB, 0000IIeHUE
3HaHui / Beepoccuiickas
IpoBepoyHas pabora
HTorosast KOHTPOJIbHAS

pabota / Beepoccuiickas
poBepoYHas padboTa

https://m.edsoo.ru/K9Z1.Q2X7Z8

https://m.edsoo.ru/ZTLI9LSEU7

https://m.edsoo.ru/FECQ5PBHS

https://m.edsoo.ru/GQY736KN4

97

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 K1accoB, 000011IeHNE
3HAHUH

https://m.edsoo.ru/MN4HSJHJF

98

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7

https://m.edsoo.ru/9GEQ8DER9



https://m.edsoo.ru/H721A60PX
https://m.edsoo.ru/M2ZYHHYM1
https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9ZLQ2XZ8
https://m.edsoo.ru/ZTL9L5EU7
https://m.edsoo.ru/FECQ5PBH5
https://m.edsoo.ru/GQY736KN4
https://m.edsoo.ru/MN4HSJHJF
https://m.edsoo.ru/9GEQ8DER9

H 8 K1accoB, 00001IeHNE
3HAHUH

99

[ToBTOpEHNE OCHOBHBIX
IOHATUI U METOJOB KypCOB 7
# 8 K1accoB, 00001IeH1E
3HAHUU

https://m.edsoo.ru/W38DAPFWK

100

101

102

OBIIEE KOJIMYECTBO YACOB I1O

IToBTOpEHNE OCHOBHBIX
MOHATUN U METOJOB KypCOB 7
H 8 KIaccoB, 00001IeHNe
3HAHHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOIOB KypCOB 7
H 8 KIaccoB, 00001IeHne
3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOOB KypCOB 7
u 8 KJ1accoB, 0000IIeHUE
3HAHUH

I[TPOTPAMME

102

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBOQIPEQ

https://m.edsoo.ru/EV544RI5Q



https://m.edsoo.ru/W38DAPFWK
https://m.edsoo.ru/PMP9NWV1R
https://m.edsoo.ru/NKYBQIPEQ
https://m.edsoo.ru/EV544RI5Q

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
8 KUIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
NpPoBePSIEeMOro
0011ero oopa3oBaHus
pe3yabrara
1 Yucna v BIYMCIECHUS
. Hcnonp30BaTh HadalabHbIE MPEACTABICHUS O MHOXKECTBE NEHCTBUTEIIBHBIX YHCEN Ul CPABHEHMS, OKPYIJVIEHUS U
' BBIUMCJIEHUM, N300paxarh JeHCTBUTENIbHbIE YUCIIa TOUKAMU HA KOOPAMHATHOM MpsAMOi
[IpumensaTs noHsATHE apu(METHYECKOro KBAJpPaTHOTO KOPHS, HAXOAWTh KBaJpaTHble KOPHM, HCIOJB3Yys IpH
1.2 HE00XO0IMMOCTH KaJIbKYJISTOP, BHIIOIHATH IPe0Opa30BaHUs BBIPAKEHHUH, COJIEpKAIUX KBAAPaTHbIE KOPHU, HCIIOJIb3YsI
CBOMCTBA KOpHEH
1.3 Hcnonb30BaTh 3anKcy OONBIIMX M MaJIbIX YHCEIN C TIOMOLIBIO IECATHUHBIX Jpodei u cteneneit uncna 10
2 AnrebpanuecKue BbIPAXKEHUS
”1 [TprMeHSTh NOHATHE CTENIEHH C LIEJIBIM IIOKa3aTesIeM, BBIIOIHATh IPeo0pa3oBaHNs BhIPAKEHHH, COIEpIKAIINX CTETIEHU
' C LEJBIM [TOKa3aTeNeM
55 BBINONMHATE TOX/IECTBEHHBbIE MPEOOpa30BaHUS pPALlMOHANBHBIX BBIPAKEHUH HA OCHOBE NpaBUJ JEUCTBUN Haj
' MHOTOWJIEHAMHU U ajareOpandecKuMu IpoosiMu
23 PackiiagpiBaTh KBasipaTHBIN TPEXUIIEH HA MHOKUTEIH




HpI/IMeHﬂTB npeo6pa30BaHI/I;1 BI)Ipa)KeHI/Iﬁ AJId pEIICHUA PA3/IMYHbIX 3a4a4 U3 MaTeMaTUKHU, CMEXHBIX IIPEAMETOB, U3

24 peaIbHON IIPAKTUKH
3 VYpaBHEeHUA 1 HEpABEHCTBA
31 Pemars nuHENHBIE, KBagpaTHbIC YPAaBHEHUS M PALMOHAIBHBIC YPaBHEHMS, CBONAILMECS K HHUM, CHUCTEMBI IBYX
' YPaBHEHUH € ABYMS IIEPEMEHHBIMU
[IpoBoauTh MpoCTEiiNe HCcIeJ0BaHUS YPAaBHEHUH M CUCTEM YPAaBHEHHIA, B TOM YHUCIIE C TPUMEHEHUEM IrpaduIecKux
3.2 npejcTaBieHuit (yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WM CUCTEMA YpaBHEHUH PELIeHHUs], €CIIU UMEET, TO CKOJIbKO, U
npouee)
13 [lepexoauTh OT c10BECHON (POPMYIMPOBKH 33/1a4H K €€ anre0pandeckoil MOJIeN! C TIOMOIIBIO COCTABIICHHUS YPAaBHEHUS
' WIM CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a4y IIOJYyYEHHBIH PEe3yJIbTaT
[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMsI, OLIEHKH, pellaTh JMHEWHBIE HEPABEHCTBA C OQHOMU
34 NEPEMEHHON M MX CHCTEMBbI, J1aBaTh IpaUyecKyl0 WUIIOCTPAIMI0 MHOXECTBA PELICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIUU
il [Tonumars u ucnonb30BaTh PYHKIMOHAIBHBIE IOHATHUS U A3bIK (TEPMUHBI, CUMBOJINYECKHE 0003HAUECHHUS ), ONIPEIEIIS T
' 3HaYeHue (PYHKINU 10 3HAUEHHUIO apTyMEHTa, ONpeAesaTh CBOcTBa GYHKIMHU O €€ rpaduKy
Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:
4.2 y=k/x

, ¥ =X%, y =X,y = [X|, onHchIBaTh CBOMCTBA YUCIOBOW (DYHKIIMHU 1O €€ rpaduky




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

1.1 KBanpatuslii kopeHb U3 yncia. [lorstre 00 upparioHaaIbHOM Yuciie. [lecsITHaHbIe TPUOTMKEHUS UPPATUOHATBHBIX YHCETT

- CpoiicTBa apu(METHUECKUX KBAJIPATHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUU U
' BBIYUCIICHUAM. [[eliCTBUTENbHbBIC YHCTIa

1.3 Creness c 11e7IbIM TIOKa3atesieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpandeckue BoIpaKeHUs

2.1 KBagparHslii TpEXUIIEH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoit 1podu

2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOKEHHUE, JICICHUE allreOpandeckux apooei

2.4 PanmonansHbIie BRIpayKEHUS U X TIpeoOpa3oBaHue
3 YpaBHEHHs U HEPABEHCTBA

3.1 KBanpatHoe ypaBHenue, popmyna kopHelt kBagpaTtHOro ypaBHeHus. Teopema Buera

3.2 Pemenne ypaBHeHUI, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM

33 [Ipocreiime ApoOHO-pallMOHATIbHbIE YPAaBHEHHS

34 I'padmueckass uHTepmperanusi ypaBHEHH C JBYMsI TEPEMEHHBIMH W CHCTEM JMHEHHBIX YpaBHEHUW C ABYMS
' nepeMeHHbIMU. [IpuMephl pereHnst CUCTEM HeTMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU




3.5 Pemenre TekCTOBBIX 33714 aNreOpanyeckKuM CrrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHON NIEPEMEHHOMN
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
4.1 [Tonstue Gpynkuuu. O61aCTh OMpeeeHHs] U MHOKECTBO 3HaueHU! GyHKImU. CrocoObl 3aganust GyHKIMI
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKIMH 110 €€ rpaduxy
43 [Tpumeps! rpadukoB GYHKIIHA, OTpaKAOMIMUX peaTbHbIe IPOIECCH
4.4 OyHKIMH, OMUCHIBAIOLINE MPSMYIO H 0OpaTHYIO MPOMOPIHOHAIBHbBIE 3aBUCUMOCTH, UX IpaduKu
4.5 @yHKUIMU y =x% y = x7
4.6 Oynkuun y = W, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUH U CUCTEM YpaBHEHUI




HHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

Kon
NMpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPorpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PI'OC

YMeHnue onepupoBaTh IOHATUAMU: MHOKECTBO, IIOJAMHOXKECTBO, OIIEPAllMU HAJl MHOKECTBAMU; YMEHUE OIIEPUPOBATH
NOHITHSIMH: Tpad, CBA3HBIA Tpad, MepeBO, MUK, MPUMEHSATh MX NPU PEHICHUH 3a/]ad; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBieHne MHOXKECTB JJIsl OMKMCAHUS PEAIbHBIX MPOILIECCOB U SIBICHUM, IPHU PEIICHUU 3a/1ad U3

JpyTUX y4eOHBIX IPEAMETOB

YMmenue OIICpHUPOBAThL IMOHATHUAMU: OIPCACICHUC, aAKCHMOMa, TCOpEMa, AOKa3aTCJIbCTBO, YMCHUC paCliO3HABAThb
HCTHUHHBIC 1 JIO’KHBIC BBICKA3bIBAHUSA, IPUBOANUTD HPUMEPBI U KOHTPIIPUMEPDLI, CTPOUTDL BBICKA3bIBAHHA U OTPpULAHUS

BBICKA3bIBAaHUU

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO, AEIMMOCTbh HATypajbHBIX
qucell, IPU3HAKH JISIMMOCTH, 11eJ10€ YK CII0, MOJTyJIb YHCIIa, OOBIKHOBEHHAS IpO0b U JIeCITUYHAsI 1pO0b, CTaHIapTHBIN
BUJl 4YMCJIA, PAlMOHAJIBHOE YHUCIO, HPpAIMOHAIbHOE 4YHCIIO, apu(MeTHYecKUi KBaJpaTHBbIH KOPEHb;, yMEHHUE
BBITOJIHATH JICHCTBUS C YHMCIaMM, CpPaBHUBATh U YIHOPSIOYMBATh YHCIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHON

IIPSAMOM, OKPYIJIATh YNCJIA; YMEHHE JI€TaTh IPUKUAJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C IIEJIbIM IIOKa3aTeseM, apu(pMETHUYEeCKU KBaJpaTHBI KOpEHb,
MHOTOWJIeH, anredpanyeckas 1podb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJIbIlle eIUHUIIBI;
YMEHHE BBINOJHATh pacd€rhl Mo Qopmyiam, MpeoOpa3oBaHUs LEIbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUH U
BBIPa)KEHUI C KOPHSAMHU, pa3jioKeHnEe MHOTOWIeHa Ha MHOYKUTEIH, B TOM YHUCIIE C UCTI0Ib30BaHNuEM (OpMYJI pa3HOCTH

KBaapaToB U KBaJgpaTra CyMMBI U Pa3HOCTH




VYMeHue onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE W KBaApaTHbIC YPaBHEHUS, IPOOHO-paIlMOHAIbHBIC
YPaBHEHHUs C OJHOW NEPEMEHHOM, CUCTEMBI JABYX JMHECHHBIX YPaBHEHUM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-palMOHATFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 337134 U3
JpYruX IPEIMETOB M IPAKTHYECKHUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSMYK) M KOOPIMHATHYIO

IUIOCKOCTB /17151 U300pakeHUs PEILICHUI YpaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: QYHKIHSA, rpaduK QyHKINMU, HYIH (YHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWs, HAMOOJIbIIEe W HAWMEHbIEe 3HAUYCHUS (DYHKIMH;, YMEHHE OIEePUPOBATH
HNOHSATHUSAMH: TpsAMas TMPONOPHUOHANBHOCTh, JHHEHHas (QyHKIMSA, KBaapaTudHas (yHKOus, oOpaTHas
IPOTNOPIHMOHATBFHOCTD, Mapadoa, rurnepOoia; yMEeHHe CTPOUTh rpaduku (yHKIMNA, UCTOIB30BAaTh TPAPHUKH IS
OIIpEJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIS PELICHHS 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U peaIbHOU

JKU3HH, YMCHUC BbIPAKATDH (1)OpMyJIaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATUAMU: TOCIEI0BATEIIBHOCTD, apu(pMETHUECKas U TEOMETpUYECKasi IPOrpecCuu; yMEHUe
UCIIOJIb30BaTh CBOMCTBA MOCIIEe10BATEIbHOCTEN, (HOPMYJIIBI CyMMBI M OOLIETO YeHa IIPH PEIIeHUH 3ajiay, B TOM YHCIIe

3a/1a4 U3 JIPYTUX YYeOHBIX MPEAMETOB U PEATHHOM KU3HU

YMeHue pemiars 3aJja4uy pa3HbIX TUIIOB (B TOM YHCII€ Ha IPOLEHTHI, 10JIM M YaCTH, ABM)KEHHE, padoTy, IEeHY TOBapOB
U CTOMMOCTB IMOKYIIOK M YCIIyT, HAJIOTH, 33Ja4d U3 OOJIACTH YIpaBJIEHUs JIMYHBIMU M CEMEWHBIMU (pUHAHCAMH);
YMEHHE COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEpPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3a/ay, HCCIEN0BaTh
MOJIyYeHHOE PelleHHEe U OI[EHUBATH MPaBAONOJOOHOCTh MOJyUYE€HHBIX PE3YJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOUKA, OTPE30K, MHpsMas, Jyd, JIOMaHas, Yrojl, MHOTOYTIOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHUN TPEYTrOJbHHUKH, MPSAMOYTOJIbHBIA TPEYrojbHHUK, MeJIuaHa,
OuccekTpuca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJBHUK, MapajuiesorpaMM, poMO, MPSMOYTOJIbHUK, KBajparT,

Tparneuus; OKpyHOCTb, KpYyT, KacaTeJabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHUE pelIaTh 3a7auH,




B TOM 4YHCIIC U3 HOBCGHHCBHOﬁ KHU3HHM, Ha HAXOXIACHUC I'COMCTPUYCCKHUX BCIWYHMH C IMMPUMCEHCHUCM HU3YUYCHHBIX

CBOWCTB Quryp u pakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYroOJIbHUKOB; MapajulebHOCTh U
NEePIEHANKYISAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPICHINKYIISP, HAKIOHHAs, MPOEKIus, mogooue duryp,
MOJOOHBIE TPEYTOJbHUKHU, CHUMMETpPUS OTHOCHUTENIBHO TOYKH M MPSMOM; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHUIO U ITo100ue (pUryp, NapajiebHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX B OKPY>KaIOILIEM MUDPE

11

12

YMeHue onepupoBaTh MOHATHIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMYMHA yTila, CHHYC U KOCUHYC yTjla TPEYTOJIbHUKA),
IUIONIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSATH (POPMYIIbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIBHUKOB, IJIUHBI OKPYXKHOCTH W IUIOIIAAU Kpyra, o0beMa MPsSMOYrOJbHOTO
napajuiefienurnena; yMEeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHHUS JIMH, PACCTOSHHM,
Iomanaeu

YMenue n3o0paxaTh MIIOCKHE (GUTYPHl U MX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (PHUTYpPHI OT PYKH, C TTOMOIIBIO

qepTé}KHBIX HHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

14

YMmenune OINCpHUPOBATHL IMOHATHUAMU: IMPAMOYIroJibHasd CHUCTEMAa KOOPAWHAT, KOOPAWMHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IPOU3BCACHNEC BECKTOPA HAa YUCII0, CKAIIIPHOC ITPOU3BCACHUEC BEKTOPOB; YMCHUC HCII0JIb30BAaTh BEKTOPHI U
KOOpAUWHATHI IJIA NPEACTABIICHUA JaHHBIX N PCIICHWA 3a1a4, B TOM YUCJIC U3 APYTUX yLIC6HI)IX npeaAMETOB U peaanoﬁ

KHN3HHU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE W KPYTOBBIE JUArpaMMbl, TaOJHUIbI, cperHee apu(MeTHUecKoe,
MearaHa, HauOoJiblllee U HauMEHbIIee 3HaYeHHs, pa3Max YuCI0BOro Habopa; yMeHHe U3BJIeKaTh, UHTEPIPETUPOBATh
U 1peobpa3zoBbiBaTh MH(OPMALINIO, MPEICTABICHHYI0 B TaOMMIAX M Ha JMarpaMMax, OTPa)karollyl0 CBOMCTBa U
XapaKTEPUCTUKHU PEAJIbHBIX MPOLIECCOB U SIBICHUN; YMEHUE paclo3HaBaTh U3MEHUYMBBIE BEIMUMHBI B OKPYKaIOIIEM

MUpE
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YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHbIA OMNBIT (CIy4alHBI HKCIEPUMEHT), JJIEMEHTapHOEe COObITHE
(97eMEeHTapHBI WCXOJ) CIY4YallHOTO OMbITa, CIydailHOEe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAXOIWTh
BEPOATHOCTH CIy4YailHBIX COOBITHI B OMbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU; YMEHHUE PEllIaTh
3a/1aud METOJOM OPraHM30BaHHOIO Mepedopa M C HMCIOJb30BAaHUEM IpaBUjIa YMHOXEHHUS, YMEHHUE OICHUBATH
BEPOATHOCTH pEAlbHBIX COOBITUN U SBICHHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHIA B OKPY’KAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM

OOIBIINX YHCET U €ETO POJIBIO B MACCOBBIX ABJICHHUAX

16

YMmenue BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ I/I3y‘~I€HHI>II71 MCTOJ JIA PCIICHUA 3aJa4u, IPUBOAUTE HNPUMEPBI MATCMATHYCCKUX
3aKOHOMepHOCTCI>'I B MIpHUPOAC U KHU3HHU, PACIIO3HABATDH IIPOABJIICHHUEC 3aKOHOB MATCMATHKU B UCKYCCTBC, OIIUCBHIBATDH
OTACJIbHBIC BBIAAOIINUECA PE3YyJIbTAThl, IOJTYYCHHBIC B XOJA€ PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOANUTH IPHUMEPLI

MAaTEMATUYCCKHUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA

1 Uucna v BBIYUCICHUS

1.1 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE MIEPHOANIECCKHIE APOOH

1.3 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHCIaMU

1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE OTIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH

1.5 [TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHUIIa OKPYTJICHHS, TIPUKH/IKA M OIICHKA PE3yJIbTaTa BEIYHMCICHUH
2 AnreOpandecKkue BbIpaKCHUS

2.1 BykBeHHble BbIpakeHUsI (BbIPaXXKEHUS C IEPEMEHHBIMU )

2.2 Crenens c 1enbIM nokaszareneM. CTeneHb ¢ pallioHaIbHBIM Mmoka3areiaeM. CBOMCTBa CTETICHU

23 MHorouneHst

2.4 Anrebpanyeckas 1po0b

2.5 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBrs ¢ apupMeTHYeCKUMU KOPHIMU HaTypalbHON CTETIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Lenble u poOGHO-panrioHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Henble u 1poOGHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 Yucnosle NOCIIET0BATEIBHOCTH




4.1

HOCJ’IGHOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCHCHOB&TCHLHOCTCﬁ

4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX POIIEHTOB
5 OyHKIUU
OyHKUA, crocoos! 3amanus GyHkuun. ['paduk ¢ynkuun. OOGIacTh ONpeneIeHUs U MHOXKECTBO 3HaYeHH ¢yHKuuu. Hymm
5.1. ¢bynkuu. [IpoMexyTku 3HaKomoctossHCTBA. [IpoMexyTk MOHOTOHHOCTH (DYHKUMU. MaKCHUMyMbl 1 MUHUMYMbI (DYHKIIHU.
Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIUN HA TPOMEKYTKE
6 Koopaunatsl Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapTOBbI KOOPAMHATHI HA TIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojibsHUKH
7.4 OKpyY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4eCKuX BEIUYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BepositHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka




8.4

MmuoxecTBa

8.5

I'pads




YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Marematuka. Anrebpa: 8-i kiacc: 6a30BbIi YpOBeHB: yueOHUK; 16-¢ m3ganue, nepepadborannoe Maxkapsrue F0.H.,
Mungrok H.I'., Hemkos K.W. u ap.; nox pegakuueit TensikoBckoro C.A. AkunoHnepHoe 001mecTBo «3marenscTBo
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'C "Mos Ikoma"
Poccutickast 2JIeKTpOHHAas IIKOJIa
bubmoreka IJOK



IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX pa3JelIOB IIKOJbHOM MaTEMaTHKH, UMEIOLIUI CBOEH LIENbI0 00ECIEYUTh U3yUYEeHUE
CBOMCTB U pa3MepOB (PUTYpP, UX OTHOIICHUN U B3aUMHOE PACIIOI0KEHHUE, ONIUPAETCS Ha JIOTHYECKYIO, I0Ka3aTEIbHYIO JIUHUIO.
[{eHHOCTH M3y4YEeHHS TEOMETPUH HA YPOBHE OCHOBHOTO OOLIET0 00Opa30BaHUS 3aKIH0YAETCA B TOM, YTO OOYYAIOIIUNCS YUUTCS
MIPOBOJIUTH JOKA3ATEIbHBIE PACCYXKACHHS, CTPOUTH JIOTHUYECKHE YMO3AKIIOUYEHUS, TOKA3bIBaTh UCTUHHBIE YTBEPXKICHHS W
CTPOUTh KOHTPIPUMEPHI K JOXKHBIM, MPOBOJUTH PACCYXKACHHUS «OT MPOTUBHOTO», OTIMYATH CBOMCTBAa OT IPU3HAKOB,
(dbopMyUpoBaTh 0OpaTHBIEC YTBEPHKICHUS.

BTopoii 1enbro n3ydeHns TeOMETPHUH SIBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IIPH PEIICHUH KaK MaTEMaTHYECKHUX,
TaK M MPAKTUYECKUX 3a/1ay, BCTPEUAIOIIUXCA B pealbHOM XU3HU. OOydarolmuics TOJDKEH HAyYWUThCS OIpPEAeSnTh
r€OMETPUYECKYIO QUTYPY, ONUCATH CIIOBAMH JAHHBIA YEPTEXK WU PUCYHOK, HANTH IJI0IIA/Ib 3€MEIBHOTO y4acTKa, PACCUUTATh
HEO0OXOAMMYIO JITTMHY ONTOBOJIOKOHHOTO KaOels uiu Tpedyemble pa3Mephl rapaxka JJjii aBTOMOOHIIL. ITOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JUHUS B M3yueHUU reomeTpuu. [Ipu permieHunu 3agad npakTHUECKOIO XapakTepa oOydJaromuics
YUYUTCSI CTPOUTH MATEMATHYECKHE MOJENIA PEAIBbHBIX JXKU3HEHHBIX CHUTyallWid, IMPOBOJWTH BBIYMCIECHHUS W OLICHUBAaTh
aJIeKBAaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOAYEPKUBATH CBSI3M F€OMETPUM C APYTMMH y4€OHBIMHU IMpeAMETaMH, MOTHMBUPOBATH HCIOJb30BaTh
OTIpe/ieNICHUs] TEOMETPUUECKUX (PUTYP U MOHATHH, AEMOHCTPUPOBATh NPUMEHEHHUE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
OTu cBsA3u Haubosiee sIPKO BHUIHBI B Temax «Bekropb», «TpuroHomerpuueckue COOTHOIICHUS», «MeEToJl KOOpAUHAT» U
«Teopema I1udaropay.

VYueonslii kypc «I'eoMeTpus» BKIIOYAET CAEAYIOIINE OCHOBHBIE pa3zielbl coaepkanus: «['eomerpuueckue Gpurypsl u ux
CBOMCTBay», «/3MepeHrne reoMeTpruuecKux BEIUUYHHY», «JleKapTOoBbl KOOPJAMHATHI Ha IJIOCKOCTH», «BekTopb», «JIBrkeHus
miockocTny, «IIpeobpazoBanust OIO0MS.

Ha u3ydenue yue6Horo kypca «I'eomerpus» orBogutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJIen0), B § Kjacce
— 68 yacoB (2 yaca B HeJeN0), B 9 ki1acce — 68 yacoB (2 yaca B HEJIETIO).



COIEPXAHUE OBYYEHUA
8 KUIACC

Yerpipéxyronpauku. llapamnenorpamm, ero mnpu3HakMm W CBOMCTBA. YacTHblE cCllydyan DapajuieIOrpaMMOB
(IpAMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U cBoiicTBa. Tpameuus, paBHOOOKas Tparenus, €€ CBOMCTBA W MPU3HAKU.
[IpssMoyrosibHAs Tparenus.

Meron yasoenus meauansl. LlenTpanbHas cummerpus. Teopema daneca u TeopeMa 0 NPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojapHuUKa.

[Togobue TpeyroapHUKOB, KO3(ppuuueHT nogodus. [IpusHaku nomodus TpeyroiabHUKOB. [IpuMeHeHne nomodust npu
PELICHUH PAKTUYECKUX 3a1ad.

CaoiicTBa miomaneil reomerpuueckux ¢uryp. @opmyiisl Uil IJIOWEAAN TPEYroibHUKA, Mapajjenorpamma, pomoa u
Tpaneuuu. OTHOLIEHHE JIOLIAAeH MOT0OHBIX (Uryp.

Brluucnenue miomiaei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€TYaTOM Oymare.

Teopema I[udaropa. [Ipumenenue Teopems! [Tudaropa nmpu pemieHun NPaKTUYECKUX 3a7a4.

CuHycC, KOCHHYC, TAHT€HC OCTPOro yria MpsMOYTOJIBHOIO TPeyrojpHuKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

BnimcaHnHbIe M IEHTpaAIBHBIE YIIIBL, YTOJ MEKy KACATEIbHON M XOPAOM. YTIIBI MEXKAY XOPIAMH U CEKyLIMMHU. BrincanHsie
M OMNHCAHHBIE YETHIPEXYTOJbHUKHU. B3auMHOE pacroiokeHue JBYyX OKpykHocTei. Kacanue oxpyxkHocrteid. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI YU4eOHOTO Kypca «I'eoMeTpusy XapaKTepu3yIOTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,
(hopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eicTBHA:



BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbBIE NMPU3HAKM MATEMATHUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUNH MEXITY
NOHATUSMH, (HOPMYIHPOBATH OMpPEEICHUS TOHSATHM, yCTaHABIMBATh CYIIECTBEHHBIM MNpPU3HAK KIACCH(PHUKAIUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (POPMYIMPOBATh U MPEOOPA30BBIBATH CYKICHMS: YTBEPAUTENIbHBIE U OTPULIATENIBHBIE, €UHUYHBIE,
YaCcTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOpEUMsl B (PaKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKICHUSIX, IPEeAaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN M MPOTHUBOPEUYUH;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUECHUN
10 AHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEPKIACHUM (MPSIMbIE U OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIBHO
HECJIO)KHBIE JO0Ka3aTeIbCTBA MATEMAaTHYECKUMX (PAKTOB, BBICTpaWBaTh apryMEHTAlMI0, MPUBOJUTH HPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMPATh CIOCOO pelleHrs ydyeOHOH 3ahaud (CpaBHUBATh HECKOJIBKO BapHUAaHTOB pEIICHHs, BBIOMpATh HamOoJee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrlie ucciieqoBarebCKue 1eCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUs, (POPMYIMPOBATh BOMPOCHI, (PUKCUPYIOLIKE
MPOTUBOpEYHE, NPOOIEMY, CAMOCTOSTEIBHO YCTAHABIMBATH HCKOMOE M JaHHOE, (OpMUPOBaTh THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH TI0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJbIIOE HCCIEJOBAaHUE IO
YCTaHOBJIEHHIO 0COOEHHOCTENH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY CO0O0i;

CaMOCTOSTENbHO POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOEHNS, UCCIICIOBAHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000OLIECHUN;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOLECCA, & TAKKE BBIABUTATh MPEANOJOKEHHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJIATH HEAOCTATOYHOCTD U M30BITOYHOCTH I/IH(i)OpMaI_II/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aa4u;



BBIOMpaTh, AHATU3UPOBATh, CHCTEMATU3WPOBATh M HHTEPIPETUPOBATh MHQPOPMAIMIO PAa3IMYHBIX BHIOB U (opm
MIPEICTABIICHHS;

BBIOMPATh (PopMy MpeacTaBiaeHUs HHGOOPMAITIN M WIUTIOCTPUPOBATH PEIIacMbIC 3a/1aUl CXeMaMHU, TharpaMMaMu, HHOU
rpadKoi U MX KOMOMHAITUSAMU;

OIICHMBATh HAA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSAM, TNPEUIOKCHHBIM YUYUTEIIeM WIH CPOPMYTUPOBAHHBIM
CaMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCITPUHUMATH U (POPMYITUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSAMH H IIEJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS IO XOJy PEIIEHHUs 3a/ayd,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B X07I¢ 00CYKICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMBI, pEIIaeMO 3a7a9H, BLICKA3hIBATh
WJICU, HAIICJICHHBIE Ha MOWCK PEIICHUS, COIMOCTABIIATh CBOM CYXKICHUS C CYKICHUSMHU APYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyXMBaTh Pa3IUIKE U CXOJICTBO IMO3UIINI, B KOPPEKTHON opMe POopMyTHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
MPEICTABIATh PE3YJIbTAThl PEIICHUs 3a7add, DKCIIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOUPATH
(dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOCHHOCTEH ayUTOPHUH;

MOHUMAaTh M HWCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHAYaJIbHOW pabOThI MPH PEIICHUH YUeOHBIX
MaTeMaTHYECKHX 3a]1a4;

MPUHUMATh 1IEJIb COBMECTHOM JIEATETbHOCTH, INIAHUPOBATh OPTaHU3AlUI0 COBMECTHOU PabOThI, paclpeaeisaiTh BUIbI
paboT, JOroBapuBaThLCs, 00CYKAATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMNOBBIX (Gopmax padboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U JpPYTHE),
BBITIOJTHATH CBOIO YaCTh PA0OTHI 1 KOOPIMHUPOBATH CBOU ICUCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO
CBOETO BKJIaJIa B OOIINH MTPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aHMMO,ICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzanus:



e CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH, AITOPUTM PEIICHHUs 33ja4uu (WM €r0 9acTh), BRIOUPATh CIIOCO0 PEIICHHS ¢ yIETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BIQJETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M Pe3ysIbTaTa PelieHIs] MaTeMaTHISCKON 3a/1auH;

e TIPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33]1a4¥, BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJIbTaTa JCATCILHOCTH ITOCTABICHHOW ICNM W YCIOBUSAM, OOBSICHSATH NPUYUHBI
JOCTHKEHUSI UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OIITHOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHI1y 00yuenus B 8 kiiacce o0yyaronuiics moyqduT CeIyrolne MpeIMeTHbIE PE3YyJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHUABI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJb30BAThCSl UX CBOMCTBAMHU MPHU PEIICHHUH
reOMETPUYECKUX 3a]1aY.

[IprMeHsTh CBOMCTBA TOUKH IMEpeceYeHUs MeuaH TPEyrojJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

BiianeTs NOHATHEM CPEAHEN TMHUMU TPEYTOIBHUKA U TPAlELUH, IPUMEHSTh UX CBOMCTBA IIPU PELIEHUN F€OMETPHUYECKUX
3amad. Ilonp3oBaTeesa Teopemont daneca WU TEOPEMOM O MPONOPLUMOHAIBHBIX OTPE3KaX, NMPUMEHIATh UX IS PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh NPU3HAKU TIOJI00MS TPEYTOIBHUKOB B PELIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbes TeopeMoil [ludaropa 11 penieHust TeOMETPUYECKUX U MpakTU4Yeckux 3a1a4d. CTpOuTh MaTEMaTHYECKYIO
MOJIEJIb B MPAKTHYECKUX 3a/1a4aX, CAMOCTOSTENBHO JEaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JIJTUHBI.

BrageTs NOHATHSIMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yIJia IPSIMOYTOJIbHOTO TpeyroiabHuKa. [losib30BaThCs 3TUMH
MOHSATUSMU ISl pEHIEHUSI TPAKTUYECKUX 3a7ay.

Boruncnsate (pa3nuuHbiMU crioco0aMu) IUIOLIaAb TPEYTrOJbHUKA U TUIOUIAJM MHOTOYTOJBHBIX GUryp (Moab3ysch, Tae
HEO00X0UMO, KaJIbKyIATOpoM). [IpuMeHsITh MOTydeHHbIE YMEHHUS B IPAKTUUECKUX 3aadax.



Bnaners MOHATUSMH BIOMCAHHOTO M IIEHTPAJIBHOTO yTJia, UCIOIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJaX, yriax MExXIy
XOpAaMu (CEeKyIMMU) U YTIIe MEXIy KacaTeIbHOU U XOPIOH MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Brnagerp MOHSATHEM OMUCAHHOTO YETHIPEXYTONbHHUKA, NMPUMEHSATh CBOMCTBA OMHCAHHOTO YETHIPEXYTOJIbHUKA TPHU
pelIeHIH 3a1ad.

[TpuMeHsATh MONTy4YEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTH MaTeMaTHYeCKHe MOJETH IS 3aJad pealbHOM >KU3HU U
IPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHHS C MPUMEHEHHEM I0J00HUS M TPUTOHOMETpUHU (T0JIB3YsACh, I/ie HEOOXOIMMO,
KQJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbuble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 YeThIpEXyroJIbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema darneca u Teopema o
2 MIPONIOPLIMOHATIBHBIX OTPE3KaAX, 15 1 https://m.edsoo.ru/F8O5Z09Y8
10/100HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue miomanein
3 TPEYTroJIbHUKOB U MHOI'OYT'OJIBHBIX 14 1 https://m.edsoo.ru/QLJ1QDOEP
¢buryp. [Inomaau nogoOHBIX GUryp
T IT
4 copema [udaropa it nasara 10 1 https://m.edsoo.r/AZHRPYMSW
TPUTOHOMETPUHU
Vbl B OKpyKHOCTU. Brincanusie u
5 OTTHCAHIEIC HETRIPEXYTOIBIIIH. 13 1 https://m.eds00.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPYHOCTEU
6 [ToBTOpeHue, 06001IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

ITOYPOYHOE INIAHUPOBAHUME
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA
[Tapannenorpamm, ero

IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
MPU3HAKU U CBOWCTBA

https://m.edso0o.ru/60U99XROP

https://m.edsoo.ru/ XFHDJOUA1

https://m.edsoo.ru/ETRJP7PJH

YacTHble ciydan
apajuIeIorpaMMOB
(IpsAIMOYTOJILHUK, POMO,
KBaJlpaT), X MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/3VO4FOMOZ

YacTHble cydan
apajuIesIorpaMMOB
(IpsAMOYTOJILHUK, POMO,
KBaJIpaT), X MPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/W3KUZ8901

YacTHble cydan
[apajuIeIorpaMMOB
(IpsAMOYTOJILHUK, POMO,
KBaJlpaT), X NPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/A685LBYSB

Tpaneuus

https://m.edsoo.ru/XGNLG6PX3



https://m.edsoo.ru/6OU99XROP
https://m.edsoo.ru/XFHDJOUA1
https://m.edsoo.ru/ETRJP7PJH
https://m.edsoo.ru/3V04F0MOZ
https://m.edsoo.ru/W3KUZ89O1
https://m.edsoo.ru/A685LBYSB
https://m.edsoo.ru/XGNLG6PX3

PaBHOOOKas ¥ IPAMOYTOJIbHAS

8 1 https://m.eds00.ru/SX9DDBQCM
Tpaneuuu
P 0
9 ABHODOKAT 1 IPAMOyToMLHad 1 https://m.edsoo.ru/335Z31IVAZ
Tpaneuuu
10 Meton yaABOEHUS MEUaHbI 1 https://m.edsoo.ru/T82GVAQ4U
11 [lenTpanbHas cuMMeTpus 1 https://m.edso0.ru/XTE9B6TQ3
KouTponbhas pabota no teme
12 " P i P " 1 https://m.edsoo.ru/KQJICP1RMA
YeTbIpEXyroIbHUKH
Teopema Paneca u Teopema o
13 1 https://m.edsoo.ru/HCAMY3QAS5
MIPOIMOPLIMOHANIBHBIX OTPE3Kax
14 Cpenusis TuHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/T6VV7A20Y
15 Cpenusig nuHus TPEYroJbHUKA 1 https://m.edsoo.ru/HYP7V4LMK
16 Tpaneuus, e€ cpeausisa TUHUA 1 https://m.edsoo.ru/3IGWNZHZ30
17 Tpaneuus, e€ cpeaHssa TUHUS 1 https://m.edsoo.ru/BNZI3SK2N
18 [IponoprimonanbHbIE OTPE3KU 1 https://m.edsoo.ru/B8JKYR3P7
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/8C2KXD2IG
20 entp Macc B TpeyrojbHHUKE 1 https://m.edsoo.ru/3AG2K031F
21 [Tono6HbBIE TPEYTONBHUKH 1 https://m.edsoo.ru/T2ZWKBADOH
T 3HaKa nogo0o
22 PH HIPHSHaka HOAOLIA | https://m.eds00.r/EVX4D7DND
TPEYTOJIbHUKOB
T 0
23 Pi TpHSHAa HOAODI 1 https://m.edsoo.ru/SHIVEF8DT
TPEYTOJILHUKOB
T 0
24 DI TIpHSHAIa HOAOBIE 1 https://m.edsoo.ru/FOILCOMTB
TPEYTOJIbHUKOB
T 3HaKa noao0
25 P IpHEHARA HOROOUS 1 https://m.eds00.rw/PZZM4X09B

TPEYTOJIbHUKOB



https://m.edsoo.ru/SX9DDBQCM
https://m.edsoo.ru/335Z3IVAZ
https://m.edsoo.ru/T82GVAQ4U
https://m.edsoo.ru/XTE9B6TQ3
https://m.edsoo.ru/KQJCP1RMA
https://m.edsoo.ru/HCAMY3QA5
https://m.edsoo.ru/T6VV7A20Y
https://m.edsoo.ru/HYP7V4LMK
https://m.edsoo.ru/3GWNZHZ30
https://m.edsoo.ru/BNZI3SK2N
https://m.edsoo.ru/B8JKYR3P7
https://m.edsoo.ru/8C2KXD2IG
https://m.edsoo.ru/3AG2K031F
https://m.edsoo.ru/T2WKBAD0H
https://m.edsoo.ru/EVX4D7DND
https://m.edsoo.ru/5H1VEF8DT
https://m.edsoo.ru/F6ILCOMTB
https://m.edsoo.ru/PZZM4XO9B

[Tpumenenne nogo0us npu

26 https://m.edsoo.ru/QRZMSVWGA
pelIeHNH MTPAKTHYECKUX 3a7a4

27 FOHTPOHBHM padora no Tewe https://m.edsoo.ru/VY 8PNEXF8

[MonoGHbIe TpEyroabHUKH"

CBoiicTBa WIOIIAAENH

28 https://m.edsoo.ru/EHMESPRXZ
reoMeTpUUYeCcKux QUryp
DopmyJIbl U1 TIIOIIAAN

29 TpEyroJibHUKa, https://m.edsoo.ru/7LCMID6R]
napajuienorpaMma
DopmyJIbl U1 TIIOIIAAN

30 TPEYroJbHUKA, https://m.edso0.ru/JOOMBKQJF
napajuiesorpaMma
DopMyIIBI IS IO

31 TPEYTOJIbHUKA, https://m.edsoo.ru/898HY V851
napajuiesorpaMma
DopMyITBI IS MO

32 TPEYroJIbHUKA, https://m.edso00.ru/879ITDCNE
napasienorpaMmma
@opmyJIbl U1 TIIOIIAAN

33 TPEYroJIbHUKA, https://m.edsoo.ru/AVI7XBVUW
napasienorpaMmma
Brruucnenune mnomanein

34 https://m.edso00.ru/SI68OA V&I
CIIOKHBIX (PUryp

35 Mrowaznu uryp na kieriarol https://m.edsoo.ru/G4IM76PBP
Oymare

36 [Tnomanu mono6HeIX puryp https://m.edsoo.ru/KVCETIHHC

37 [Tnomanu mogoOHBIX Guryp https://m.eds00.ru/C9IX0O9IW61



https://m.edsoo.ru/QRZM5VWGA
https://m.edsoo.ru/VY8PN8XF8
https://m.edsoo.ru/EHME5PRXZ
https://m.edsoo.ru/7LCMID6RJ
https://m.edsoo.ru/J00M8KQJF
https://m.edsoo.ru/898HYV851
https://m.edsoo.ru/879ITDCNE
https://m.edsoo.ru/AV97XBVUW
https://m.edsoo.ru/SI68OAV8I
https://m.edsoo.ru/G4JM76PBP
https://m.edsoo.ru/KVCET1HHC
https://m.edsoo.ru/C9JXO9W61

38

3aza4yu ¢ NpaKTUYECKUM
coziepKaHueM

https://m.edsoo.ru/CFH6PRHOS5

39

40

41

3ana4yu ¢ MpaKTUYECKUM
coJiep>KaHuEM

Pemenue 3aza4 ¢ noMouiso
METO/a BCIIOMOTaTeJIbHOM
IUIOINAAN

KontponbHas pabora no teme
"ITomans"

https://m.edsoo.ru/N24T6XFF0

https://m.edsoo.ru/ASWEVCBCR

https://m.edsoo.ru/RKHOIBMJM

42

43

44

Teopema [Tudaropa u eé
MIPUMCHCHUE
Teopema ITudaropa u eé
MIPUMCHCHHE
Teopema [Tudaropa u eé
MIPUMCHCHHE

https://m.edsoo.ru/MYONLHINK

https://m.edsoo.ru/YVPOOMYNZ

https://m.edsoo.ru/2LKVD1853

45

46

47

Teopema I[Mudaropa u eé
IIPUMEHEHUE

Teopema [Iudaropa u eé
IIPUMEHEHHE

Omnpenenenue
TPUTOHOMETPHUECKHUX
GbyHKIUI oCcTpOro yria
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKUE
COOTHOLIICHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/YW8Q15GKD

https://m.edsoo.ru/813M9DZJ1

https://m.edsoo.ru/6 A9U6XM04



https://m.edsoo.ru/CFH6PRHO5
https://m.edsoo.ru/N24T6XFF0
https://m.edsoo.ru/A8WEVCBCR
https://m.edsoo.ru/RKHOIBMJM
https://m.edsoo.ru/MY0NLH9NK
https://m.edsoo.ru/YVPOOMYNZ
https://m.edsoo.ru/2LKVD1853
https://m.edsoo.ru/YW8Q15GKD
https://m.edsoo.ru/813M9DZJ1
https://m.edsoo.ru/6A9U6XM04

48

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

https://m.edsoo.ru/2QDXH1YZ5

49

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

https://m.edsoo.ru/N6342X4EH

50

51

52

OcHOBHOE
TPUTOHOMETPUYECKOE
TOKIECTBO

KonTponbhas pabota mo teme
"Teopema ITudaropa n Havyana
TpUTrOHOMETPUU"

Brnucannbie u IeHTpaIbHbIC
YTJIbL, YTOII MEX]TY
KacaTeJIbHOU U XOPAOoU

https://m.edsoo.ru/Z90FW4KDD

https://m.edsoo.ru/UTLIP99RE

https://m.edsoo.ru/EISFI79UD

53

Brnincannbie u ieHTpagbHbIE
YIJIBL, YTOJI MEKTY
KacaTeJIbHOU U XOPAOU

https://m.edsoo.ru/43MAHH6UG

54

55

56

Bnucannsie n HCHTpPAJIbHBIC
YIJIBL, YTOJI MEXKIY
KacaTeJIbHOW U XOpAou

VYTasl MeXIy XopJAaMu U
CEKyILUMU

VYTasl MeXIy XOpJAaMu U
CEKyILUMU

https://m.edsoo.ru/3ZZGBOBNG

https://m.edsoo.ru/L94GFIER7

https://m.edsoo.ru/CEBZS8M13

57

Bnucannele u onucaHHbIe
YETBIPEXYTOJIBHUKH, UX
MIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/EF64M7KVW



https://m.edsoo.ru/2QDXH1YZ5
https://m.edsoo.ru/N6342X4EH
https://m.edsoo.ru/Z90FW4KDD
https://m.edsoo.ru/UTLIP99RE
https://m.edsoo.ru/EI5FI79UD
https://m.edsoo.ru/43MAHH6UG
https://m.edsoo.ru/3ZZGB0BNG
https://m.edsoo.ru/L94GFIER7
https://m.edsoo.ru/CEBZS8M13
https://m.edsoo.ru/EF64M7KVW

58

Bnucannbie u onucanHbie
YeThIPEXYTOJIbHUKH, UX
MIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/X56Y75XJ3

59

Bnucannble u onucaHHbIe
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/4IKJOGXSD

60

[IpumeneHnue cBOMCTB
BIHCAHHBIX U ONMMCAHHBIX
YETBIPEXYTOJILHUKOB TIPH
pEIICHUU TEOMETPUIECKUX
3a1a4

https://m.edsoo.ru/FDUOS6UKR

61

[IpuMeHeHne cBOWCTB
BIIMCAaHHBIX U OIMCAHHBIX
YeThIPEXYTOJILHUKOB IIPU
pELIEHNN T€OMETPUUYECKUX
3a1a4

https://m.edsoo.ru/16MMU1G86

62

63

B3aumHoe pacnonoxeHue IByx
OKpY>KHOCTEH, o011ue
KacCaTeJIbHbBIC

Kacanne okxpyxHOCTEN

https://m.edsoo.ru/HNR974104

https://m.edsoo.ru/3CXC3I1A41

64

KonTponbhas padota no teme
"VYTIIbI B OKPY>KHOCTH.
BrnrcanHbIe 1 onMCaHHBIE
YETBIPEXYTOJbHUKH"

https://m.edsoo.ru/C9VEDRQZJ

65

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7 U
8 K1accoB, 0000IeHNE 3HAHUI

https://m.edsoo.ru/CH082971.J



https://m.edsoo.ru/X56Y75XJ3
https://m.edsoo.ru/4IKJ0GXSD
https://m.edsoo.ru/FDUOS6UKR
https://m.edsoo.ru/16MMU1G86
https://m.edsoo.ru/HNR974IO4
https://m.edsoo.ru/3CXC3IA4I
https://m.edsoo.ru/C9VEDRQZJ
https://m.edsoo.ru/CH0829ZLJ

[ToBTOpEHNE OCHOBHBIX

66 MOHSTUH U METOJIOB KYpCOB 7 U 1 https://m.edsoo.ru/IERGJKPU6
8 K1accoB, 0000IIeHNE 3HAHMI
67 Hrorosas kKoHTpoOJIbHAsE paboTa 1 https://m.edsoo.ru/J7Z8ZK4IE
[ToBTOpEHNE OCHOBHBIX
68 MOHSTUI U METOJIOB KYpCOB 7 U 1 https://m.edsoo.ru/BHTMIS7YA
8 K1accoB, 0000IIeHNE 3HAHMI
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/1ERGJKPU6
https://m.edsoo.ru/J7Z8ZK4IE
https://m.edsoo.ru/BHTMJS7YA

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMBI
8 KUIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
6 ['eomeTpus
61 Pacrnio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJbHUKOB, X 3JEMEHTHI, 110JIb30BaThCS UX CBOWMCTBAMU IPU pEIICHUU
' FeOMETPUUECKUX 3a7a4
6.2 [TprMeHsTh CBOMCTBA TOUKHU NEpECEUCHUs MeaH TPEYrojbHUKA (LIEHTpa Macc) B PELIEHUH 3a7a4
Brnagerp nossTMEM cpeaHeW JNMHMM TpEYroJibHWKa M Tpaleluuy, NPUMEHSITh HX CBOMCTBAa NpU PpEUICHUH
6.3 reoMerpuueckux 3anad. [lonp3oBarbes Teopemoit Paneca U TeOPEMON O MPONOPIUOHATIBHBIX OTpE3Kax, MPUMEHSTh
WX JUIsl pEIIEHUs TPAaKTUYECKUX 3a]a4
6.4 [TpuMeHATH PU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4
[Tons3oBatbess Teopemoit Iludaropa panst  pemieHMs TEOMETPUYECKMX M NpakTH4ecKux 3amad. CTpouTh
6.5 MaTeMaTUYECKYI0 MOJIEb B MPAKTUYECKUX 3a/1a4ax, CAMOCTOATEIBHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI
6.6 Bnaners noHATHAMM CHHYCa, KOCHHYCA U TaHI'€HCA OCTPOIO yrIja MpsIMOYTOJbHOIO TpeyrojbHuka. llomp3oBaTecs
' STUMU MOHATUSAMU JJIs1 PELICHUS MPAKTUYECKUX 3a/1a4




Boruncnsate (pa3nuyHbIMU CLIOCOOAMHU) TUIONIA/Ib TPEYTOJIbHUKA U TUIOIAId MHOTOYTOJIBHBIX GUTyp (II0JIb3YACh, T1ie

o7 HE00X0UMO, KaJIbKYJISATOpOoM). [IpuMEHATh NOTyYEHHbIE YMEHUS B IPAKTUUECKUX 3a7jauax
63 Brnaners NOHATHAMM BIUCAHHOTO M LIEHTPAJIBHOI'O YIJIa, UCIOJIBb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIaX, yIiaxX MExXIy
' XOpAaMH (CEKYIMMH) U yIJIe MEXy KacaTeJIbHOW U XOPI0H NpU pelIEHUH FEOMETPUUECKUX 3a1a4
6.9 Biagerp NOHATHEM ONMCAHHOIO YETBHIPEXYTOJIBHUKA, IPUMEHSATh CBOWCTBA OMMCAHHOIO YETBHIPEXYTOJIbHUKA IPU
' pelLIeHUH 3aa4
[TpuMeHATH MoJydYeHHbIE 3HAHMUS HAa NPAKTUKE — CTPOUTh MaTeMaTHUYECKUe MOJENM Ul 3a]lad peaJbHON KU3HU U
6.10 IPOBOAMTH COOTBETCTBYIOIIME BBIYUCIECHUS C TPUMEHEHHMEM M0J00HUS W TPUTOHOMETPUM (IOJB3YSACh, T

HE00X0IUMO, KaJIbKYJISITOPOM)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

6 I'eomeTpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbsHUK, poMO, KBajipaT, UX PU3HAKKU U CBOICTBA

6.3 Tpaneuus, paBHoOoKas Tparnewnus, € CBONCTBa U npu3Haku. [IpsmoyrosibHas Tpanenus

6.4 Merton ynBoenus menuansl. Llentpansnas cummerpus. Teopema Paineca 1 TeopeMa o0 NPONOPLHOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TPEYroJbHUKA U Tpaneuuu. LeHTp Macc TpeyronbHUKa

6.6 [Tono6ue TpeyroabHUKOB, KoddduiueHt noxodus. IlpusHaku momobus TpeyronbHuUKoB. [IpuMmeHeHue momgodus mpu
' peLIeHNH MPaKTHUECKUX 3a7a4

6.7 DopMmyJibl IS IO TPEYroJIbHUKA, MapajjienorpaMmma, pom0Oa u Tpanenuu

6.8 CgoiicTBa miomazaei reomerpuueckux ¢puryp. OTHoOIIEHHE TUI0Mae NoJ0OHBIX GUryp

6.9 Brruncnenue niomniaeit TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare

6.10 Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpakKTUYECKUX 3a1a4

611 CuHyC, KOCHHYC, TAHT€HC OCTPOrO yrja MpsSMOYTOJBHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
' Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°

6.12 Brincannblie 1 EHTpaIbHBIE YTIIbI, YTOJ MEXIY KacaTeJIbHON U XOp0H. YTIIbl MEXKy XOpJaMH U CEKYIIUMH

6.13 BrnucaHHbIE M ONTMCAaHHBIE YETHIPEXYTOJIBHUKHU




6.14 B3anMHoe pacnionokenne 1Byx okpyxHocteil. Kacanue okpyskHocteit. O0mue kacaTeIbHbIC K IBYM OKPY>KHOCTSIM




HHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA

Kona
NMpoBepsieMoro
TpeboBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/IbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPorpaMMbl OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PI'OC

YMeHnue onepupoBaTh IOHATUAMU: MHOKECTBO, IIOJAMHOKECTBO, OIIEPAllMU HAJl MHOKECTBAMU; YMEHUE ONIEPUPOBATH
NOHITHSIMH: Tpad, CBA3HBIA Tpad, MepeBO, MUK, MPUMEHATh MX NPU PEHICHUH 3a/]ad; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBieHne MHOXKECTB JJISl OMKMCAHUS PEAIbHBIX MPOIIECCOB U SIBICHUM, MIPHU PEIICHUU 3a/1ad U3

JpyTUX y4eOHBIX IPEAMETOB

YMmenue OIICpHUPOBATL IMOHATUAMU: OIPCACICHUC, AKCHMOMa, TCOpCMa, AOKa3aTCJIbCTBO, YMCHUC pacCllO3HAaBAThb
HNCTHUHHBIC U JIOJKHBIC BBICKA3bIBAHUS, IPUBOJAUTH NPUMEPBI U KOHTPIPUMECPBI, CTPOUTDH BBICKA3bIBAHUA U OTPHULIAHUA

BBICKA3bIBAaHUU

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHUCIO, MPOCTOE M COCTABHOE YMCIIO, AEIMMOCTbh HATypajbHBIX
qucell, IPU3HAKH JISIIMMOCTH, 11eJ10€ YK CII0, MOJTyJIb UHCIIa, OOBIKHOBEHHAS IpO0b U JIeCITUYHAsI 1pO0b, CTaHIapTHBIN
BUJl 4YMCJIA, PAlMOHAJIBHOE YHUCIO, HPpaIlMOHAIbHOE 4YHCIIO, apu(MeTHYecKUi KBaJpaTHBIH KOPEHb;, yMEHHUE
BBITOJIHATH JICHCTBUS C YHMCIaMM, CpPaBHUBATh U YIHOPSIOYMBATh YHCIA, NPEACTABIATh YHUCIA HAa KOOPAMHATHON

IIPSAMOM, OKPYIJIATh YNCIIA; YMEHHE JI€JaTh IPUKUAJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IIEJIbIM IIOKa3aTeseM, apu(pMETHUYEeCKU KBaJpaTHBIM KOpEHb,
MHOTOWJIeH, anredpanyeckas 1podb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJIbIlle eIUHUIIBI;
YMEHHE BBINOJHATh pacu€rhl Mo Qopmyiam, MpeoOpa3oBaHMs LEIbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPa)KEHUI C KOPHSAMHU, pa3jioKeHnEe MHOTOWIeHa Ha MHOYKUTEIH, B TOM YHUCIIE C UCTI0Ib30BaHNuEM (OpMYJI pa3HOCTH

KBaapaToB U KBaJgpaTra CyMMBI U Pa3HOCTH




VYMeHue onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE W KBaApaTHbIC YPaBHEHUS, IPOOHO-paIlMOHAIbHBIC
YPaBHEHHUs C OJHOW NEPEMEHHOM, CUCTEMBI JABYX JMHECHHBIX YPaBHEHUM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-palMOHATFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 337134 U3
JpYruX IPEIMETOB M IPAKTHYECKHUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSMYK) M KOOPIMHATHYIO

IUIOCKOCTB /17151 U300pakeHUs PEILICHUI YpaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: QYHKIHSA, rpaduK QyHKINMU, HYIH (YHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWs, HAMOOJIbIIEe W HAWMEHbIEe 3HAUYCHUS (DYHKIMH;, YMEHHE OIEePUPOBATH
HNOHSATHUSAMH: TpsAMas TMPONOPHUOHANBHOCTh, JHHEHHas (QyHKIMSA, KBaapaTudHas (yHKOus, oOpaTHas
IPOTNOPIHMOHATBFHOCTD, Mapadoa, rurnepOoia; yMEeHHe CTPOUTh rpaduku (yHKIMNA, UCTOIB30BAaTh TPAPHUKH IS
OIIpEJICTICHUS] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIS PELICHHS 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U peaIbHOU

JKU3HH, YMCHUC BbIPAKATDH (1)OpMyJIaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue onepupoBaTh MOHATUAMU: TOCIEI0BATEIIBHOCTD, apu(pMETHUECKas U TEOMETpUYECKasi IPOrpecCuu; yMEHUe
UCIIOJIb30BaTh CBOMCTBA MOCIIEe10BATEIbHOCTEN, (HOPMYJIIBI CyMMBI M OOLIETO YeHa IIPH PEIIeHUH 3ajiay, B TOM YHCIIe

3a/1a4 U3 JIPYTUX YYeOHBIX MPEAMETOB U PEATHHOM KU3HU

YMeHue pemiars 3aJja4uy pa3HbIX TUIIOB (B TOM YHCII€ Ha IPOLEHTHI, 10JIM M YaCTH, ABM)KEHHE, padoTy, IEeHY TOBapOB
U CTOMMOCTB IMOKYIIOK M YCIIyT, HAJIOTH, 33Ja4d U3 OOJIACTH YIpaBJIEHUs JIMYHBIMU M CEMEWHBIMU (pUHAHCAMH);
YMEHHE COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEpPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3a/ay, HCCIEN0BaTh
MOJIyYeHHOE PelleHHEe U OI[EHUBATH MPaBAONOJOOHOCTh MOJyUYE€HHBIX PE3YJIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (QUrypa, TOUKA, OTPE30K, MHpsMas, Jyd, JIOMaHas, Yrojl, MHOTOYTIOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHUN TPEYTrOJbHHUKH, MPSAMOYTOJIbHBIA TPEYrojbHHUK, MeJIuaHa,
OuccekTpuca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJBHUK, MapajuiesorpaMM, poMO, MPSMOYTOJIbHUK, KBajparT,

Tparneuus; OKpyHOCTb, KpYyT, KacaTeJabHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHUE pelIaTh 3a7auH,




B TOM 4YHCIIC U3 HOBCGHHCBHOﬁ KHU3HHM, Ha HAXOXIACHUC I'COMCTPUYCCKHUX BCIWYHMH C IMMPUMCEHCHUCM HU3YUYCHHBIX

CBOWCTB Quryp u pakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYroOJIbHUKOB; MapajulebHOCTh U
NEePIEHANKYISAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPICHINKYIISP, HAKIOHHAs, MPOEKIus, mogooue duryp,
MOJOOHBIE TPEYTOJbHUKHU, CHUMMETpPUS OTHOCHUTENIBHO TOYKH M MPSMOM; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHUIO U ITo100ue (pUryp, NapajiebHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX B OKPY>KaIOILIEM MUDPE

11

12

YMeHue onepupoBaTh MOHATHIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMYMHA yTila, CHHYC U KOCUHYC yTjla TPEYTOJIbHUKA),
IUIONIA/Ib; YMEHUE OLIEHUBATh pa3Mephl MPEAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHHUE IPUMEHSATH (POPMYIIbI
nepuMeTpa M IUIOMAAM MHOTOYTOJIBHUKOB, IJIUHBI OKPYXKHOCTH W IUIOIIAAU Kpyra, o0beMa MPsSMOYrOJbHOTO
napajuiefienurnena; yMEeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrosibHuKa, Teopemy Iludaropa, TpUroHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHHUS JIMH, PACCTOSHHM,
Iomanaeu

YMenue n3o0paxaTh MIIOCKHE (GUTYPHl U MX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (PHUTYpPHI OT PYKH, C TTOMOIIBIO

qepTé}KHBIX HHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

14

YMmenune OINCpHUPOBATHL IMOHATHUAMU: IMPAMOYIroJibHasd CHUCTEMAa KOOPAWHAT, KOOPAWMHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IPOU3BCACHNEC BECKTOPA HAa YUCII0, CKAIIIPHOC ITPOU3BCACHUEC BEKTOPOB; YMCHUC HCII0JIb30BAaTh BEKTOPHI U
KOOpAUWHATHI IJIA NPEACTABIICHUA JaHHBIX N PCIICHWA 3a1a4, B TOM YUCJIC U3 APYTUX yLIC6HI)IX npeaAMETOB U peaanoﬁ

KHN3HHU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE W KPYTOBBIE JUArpaMMbl, TaOJHUIbI, cperHee apu(MeTHUecKoe,
MearaHa, HauOoJiblllee U HauMEHbIIee 3HaYeHHs, pa3Max YuCI0BOro Habopa; yMeHHe U3BJIeKaTh, UHTEPIPETUPOBATh
U 1peobpa3zoBbiBaTh MH(OPMALINIO, MPEICTABICHHYI0 B TaOMMIAX M Ha JMarpaMMax, OTPa)karollyl0 CBOMCTBa U
XapaKTEPUCTUKHU PEAJIbHBIX MPOLIECCOB U SIBICHUN; YMEHUE paclo3HaBaTh U3MEHUYMBBIE BEIMUMHBI B OKPYKaIOIIEM

MUpE




15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YalHbIA OMNBIT (CIy4alHBI HKCIEPUMEHT), JJIEMEHTapHOEe COObITHE
(97eMEeHTapHBI WCXOJ) CIY4YallHOTO OMbITa, CIydailHOEe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAXOIWTh
BEPOATHOCTH CIy4YailHBIX COOBITHI B OMbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU; YMEHHUE PEllIaTh
3a/1aud METOJOM OPraHM30BaHHOIO Mepedopa M C HMCIOJb30BAaHUEM IpaBUjIa YMHOXEHHUS, YMEHHUE OICHUBATH
BEPOATHOCTH pEAlbHBIX COOBITUN U SBICHHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHIA B OKPY’KAIOIIEM MHUPE U B )KU3HH; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM

OOIBIINX YHCET U €ETO POJIBIO B MACCOBBIX ABJICHHUAX

16

YMmenue BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ I/I3y‘~I€HHI>II71 MCTOJ JIA PCIICHUA 3aJa4u, IPUBOAUTE HNPUMEPBI MATCMATHYCCKUX
3aKOHOMepHOCTCI>'I B MIpHUPOAC U KHU3HHU, PACIIO3HABATDH IIPOABJIICHHUEC 3aKOHOB MATCMATHKU B UCKYCCTBC, OIIUCBHIBATDH
OTACJIbHBIC BBIAAOIINUECA PE3YyJIbTAThl, IOJTYYCHHBIC B XOJA€ PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOANUTH IPHUMEPLI

MAaTEMATUYCCKHUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA

1 Uucna v BBIYUCICHUS

1.1 HarypanbeHblie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET

1.2 OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH, TIPOIIEHTHI, OECKOHEYHBIE TEPHOANIECCKHIE APOOH

1.3 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIIaMU

1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHE ONIEPALH C ACHCTBUTEILHBIMU YUCIAMH

1.5 [TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIA OKPYTJICHHS, IPUKH/IKA M OIICHKA Pe3yJIbTaTa BEIYMCICHUH
2 AnreOpandecKkue BoIpaKCHUS

2.1 BykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

2.2 Crenens c 1enbIM okaszareneM. CTeneHb ¢ pallnoHaIBHBIM Mmoka3areieM. CBOMCTBa CTETICHU

23 MHorouneHst

24 Anrebpanyeckas 1poOb

2.5 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBrs ¢ apupMeTHYeCKUMU KOPHIMU HaTypalbHON CTETIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

3.1 Lenble u 1poOGHO-panioHaNbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH ypaBHEHUI

3.2 Henble u 1poOGHO-panioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 Yucnosle NOCIIET0BATEIBHOCTH




4.1

HOCJ’IGHOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCHCHOB&TCHLHOCTCﬁ

4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX POIIEHTOB
5 OyHKIUU
OyHKUA, crocoos! 3amanus GyHkuun. ['paduk ¢ynkuun. OOGIacTh ONpeneIeHUs U MHOXKECTBO 3HaYeHH ¢yHKuuu. Hymm
5.1. ¢bynkuu. [IpoMexyTku 3HaKomoctossHCTBA. [IpoMexyTk MOHOTOHHOCTH (DYHKUMU. MaKCHUMyMbl 1 MUHUMYMbI (DYHKIIHU.
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IHHOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJBIIYI0 3HAYMMOCTh, KaK C TOUKH
3peHHUs MPAKTUYECKUX MPUIIOKEHHUH, TaK U UX POJid B 00pa30BaHMM, HEOOXOAMMOM KaXKJ0MY 4esoBeKy. Bo3pacraer uuciio
npodeccuii, mpu OBIAJEHUU KOTOPBIMU TpeOyeTcs Xopoiias 6a30Basi MOArOTOBKA B 00JIaCTH BEPOSITHOCTH M CTATUCTUKHU, TaKasi
MOJITOTOBKA BayKHA JIJIS1 MPOAOJKEHUST 00pa30BaHUs U JUIsl YCHEIIHOM MPoecCHOHANbHON Kapbhephl.

Kaxxap1ii 4enoBeKk MOCTOSHHO MPUHUMAET PELICHUS Ha OCHOBE MMEIOIIMXCS Y HErO JaHHBIX. A Uii 000CHOBaHHOTO
IPUHSATHS PEILICHUS B YCIOBUSIX HEOCTaTKa UM U30bITKAa HHPOPMAIIMK HEOOXOIMMO B TOM YHUCIIE XOPOLIO COPMUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIILUICHHUE.

NMeHHO MOo3TOMY OCTpO BCTajga HEOOXOAMMOCTh CHOPMHPOBATH Y O0YydYalOMIUXCA (PYHKIMOHAIBHYIO I'PaMOTHOCTD,
BKJIIOYAIOIYI0 B ce0si B Ka4eCTBE HEOTHEMJIEMOHM COCTABIISIONICH YMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBATH
nH(GOPMAIINIO, TIPECTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEAIbHBIX MPOIECCOB U
3aBHCHUMOCTEH, IPOU3BOIUTH NPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU NMPUHIMIaMH cO0pa, aHaIn3a U MPeICTaBICHUS JaHHbBIX U3 Pa3IMUHBIX chep
’KU3HU OOIIECTBA M TOCYIapCcTBa MPUOOIIAeT 00yJaromuXcs K 00IIECTBEHHBIM HHTEepecaM. V3ydeHrne 0CHOB KOMOMHATOPHKHU
pa3BHUBAET HaBBIKUA OpraHU3aIlMU Niepedopa 1 MmoaAcuéTa Yrcia BApHAHTOB, B TOM YHCIIE B MPUKJIAAHBIX 3a/1adaX. 3HAKOMCTBO
c ocHoBamu Teopuu rpadoB co3MaT MareMmaruueckuil (GyHaamMeHT Juisi (GOPMHPOBAHUS KOMIIETEHIIMH B OO0JacTH
uHbOpMaTUKU U LUPPOBBIX TexHONOrWW. [Ipy HM3yuyeHUM CTATHUCTUKM M BEPOSTHOCTH OOOralllaloTCs MpeACcTaBIICHUS
oOyJaromuxcst 0 COBpEMEHHOM KapTHHE MHpPa U METO/1aX €ro UccieJoBaHusl, ((OPMUPYETCs IOHUMaHUE POJIM CTATUCTUKU KaK
MCTOYHUKA COLMATBFHO 3HAYUMON WH(OPMAIIUY U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIICHUSI.

B cooTBeTCTBUM ¢ TaHHBIMU IENSIMHU B CTPYKTYpe MPOTrpaMMbl y4eOHOTO Kypca « BeposITHOCT U CTaTUCTHKA» OCHOBHOTO
oOuiero oOpa3oBaHMs BBIIEICHBI CJIEAYIOUIME COJep)KaTelbHO-MeToauueckue nuHuu: «llpencraBneHue NaHHBIX U
onucaTelbHasi CTATUCTHKAY, «BeposTHOCTEY», « DJeMeHThl KOMOMHATOPUKWY», « BBeneHne B Teoputo rpadoBy.

Copepxanne nuHuM «lIpencraBneHne NaHHBIX W OMHCATENbHAs] CTATUCTUKA» CIY>KUT OCHOBOW Mt (hOpMHUpOBAHHS
HABBIKOB pabOTHI ¢ HH(GOpMaIIME: OT YTEHUS U UHTEpIpeTaluy HHGOpMAIH, MPEACTaBICHHON B TaOIUIIaX, HA AUarpaMMax
u Tpadukax, 10 cOopa, MPeACTABICHUS U aHAIN3a JaHHBIX C MCIOJIH30BAHHEM CTATUCTHUYECKHX XapaKTEPUCTUK CPEAHUX H



pacceuBanus. PaboTas ¢ JaHHBIMHM, OOydYalOlIMECs Y4yaTCs CUHMTBHIBATH W WHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATh,
apryMEHTHPOBATh U KPUTHKOBATh MPOCTEHIIINE THUIOTE3bI, Pa3MBIIUIATh HaJl ()aKTOpaMH, BBI3BIBAIOIIMMU U3MEHYUBOCTD, U
OLICHUBATh UX BIIMSHHE HA PACCMATPUBAEMbIE BEJIMYHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE IPEACTABIECHUE O CIIyYallHOW N3MEHUYUBOCTH, UCCIIEOBAHUE 3aKOHOMEPHOCTEN U TEHICHIIMI CTAHOBUTCS
MOTHUBHPYIOIIEH OCHOBOW I MU3Y4YEHUsS TEOPUU BEPOSITHOCTEN. Bonplioe 3HaYeHHE MMEIOT MPAKTUYECKHUE 3aJaHus, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MpPaBAONoA00us ciaydailHOro coObitus. Ilpu m3yueHum yudeOHOro Kypca
oOyyJarouiecsi 3HaAKOMATCA C MPOCTEHIIMMH METOJAMH BBIYMCIICHHS BEpPOSITHOCTEM B CIIy4ailHbIX 3KCHEPHUMEHTaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMUA HMCXOJIaMHU, BEPOSATHOCTHBIMHU 3aKOHAMH, MO3BOJISIIOIIMMU CTaBUTh U pemiath Oosee
CIIOKHbIE 3a7aud. B yuyeOHbBI Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4YaillHbIX BEJIMYMHAX W WX YHMCIOBBIX
XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCyIecTBISI€TCA 3HAKOMCTBO 00yYarOUIUXCsl ¢ MHOKECTBAMHU U OCHOBHBIMU OTI€pALlMSIMH HaJ
MHOXECTBAMHU, PACCMATPUBAIOTCA MPUMEPHI NPUMEHEHUs JUId pelleHus 3ajad, a TaKKe MHCIOIb30BaHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 xnaccax uzydaercst yueOHbIN Kypc « BeposTHOCTh U CTaTUCTHKA», B KOTOPBIM BXOIAT pasnensl: «[IpeacraBnenue
JAHHBIX U OMHCATENIbHAS CTATUCTUKAY, «BeposITHOCTEY», « DIeMEHThl KOMOMHATOPUKKY, «BBeneHne B Teoputo rpadoBy.

Ha uzydenune yue6HOro kypca «BepositHoCcTh U cTatuctuka» orBoautcs 102 yaca: B 7 knacce — 34 yaca (1 4yac B Hezento),
B 8 kitacce — 34 vaca (1 yac B Henento), B 9 kitacce — 34 yaca (1 yac B Henento).



COIEPXAHUE OBYYEHUA
8 KUIACC

[IpencraBneHne NaHHBIX B BUAE TaOIUI, TUarpamMmm, rpaduKoB.

MHOXecTBO, 3JEMEHT MHOXXECTBA, MOAMHOXeCTBO. Omepanuu HajJ MHOXKECTBaMHU: O0beIUHEHHE, MepeceuyeHue,
nomnoiaHeHue. CBONCTBA onepaluii HaJl MHOKECTBAMHU: MIEPEMECTUTETLHOE, COYETATEeNIbHOE, PACIIPEACIUTEILHOE, BKIIOUEHUSI.
Wcnonb3zoBanne rpaduyeckoro mpeacTaBICHUsT MHOXKECTB IS ONMKMCAHUS PEaIbHBIX MPOIIECCOB U ABJICHUM, MPU PEIICHUU
3azay.

W3mepenne paccemBaHUs JdaHHBIX. Jlucmepcus W CTaHIApPTHOE OTKIOHEHHWE YHCIOBBIX HaOOpoB. J[luarpamma
paccenBaHMUs.

DOneMeHTapHble COObITHSL  cityyaiiHOoro ombita. CiyyaiiHeie coObiTusi. BepositHoctu  coObiTui.  OmBITBI €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU. CiydailHbli BbIOOp. CBS3b MEXIy MaJOBEPOSITHBIMU U TPAKTUUYECKU
JOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

JlepeBo. CBOICTBa IEPEBbEB: €MIMHCTBEHHOCTD My TH, CYIIICCTBOBAHUE BUCSYECH BEPIINHEI, CBSI3b MEKIY YMUCIIOM BEPIITUH
u yncioM pédep. [IpaBuiio ymHoxkenus. Pemenne 3amay ¢ moMoribio rpados.

[IpotuBomnomnoxueie coobiTus. Juarpamma Ditnepa. OObenuHeHne U nepeceyeHue coobiThii. HecoBMecTHBIE COOBITHSL.
dopmyJia CI0KEHUSI BEPOSATHOCTEH. Y ClIOBHAsS BeposTHOCTD. [IpaBumiio ymuoxxenus. HezaBucumeie coObiTus. [Ipencrarienue
HKCIIEPUMEHTA B BHUJIE /IepeBa. Perienne 3a1ad Ha HaX0XICHNE BEPOSTHOCTEHN C TIOMOIIBIO JepeBa CIIy9aifHOTO SKCIIEPUMEHTA,
nuarpamm Jitepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTDHB N
CTATUCTUKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca «BeposiTHOCTh U CTaTUCTHUKA) XapaKTEPHU3YIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

NPOSIBIECHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S/3aHHOCTEH rpakjaHuHa U peau3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYpP TPaKJaHCKOTo OOIIecTBa (HAmpuMep, BBHIOODHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO 3TUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JTOCTHKCHUN HAYKH,
OCO3HAHHUEM BaYKHOCTU MOPATbHO-3TUYECKUX IMIPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKON HaIrpaBJI€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl yCIENTHON MPoeCcCUOHANILHON IESITEILHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM W MOCTPOCHHEM HHAUBUIYATbHON TPACKTOPUM OOpA30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAalle! B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYECKOW HAYKU Kak c(ephl YeIIOBEUECKON NESITEIIbHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBWIM3AIMHU, OBIAJCHUEM S3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOU
KyJBTYypO# KaK CpEJICTBOM TO3HAHUS MUPA, OBJIAJICHUEM MTPOCTCUIITUMHU HABBIKAMH HCCIICIOBATEIHCKOM NEITEITHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHNE KYJILTYPHI 310POBbSI M IMOLMOHAJIBHOTO 0JIArONOJIyYnsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 30pPOBOr0 00pasa >KU3HU
(3mopoBoe mUTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHUM M OTAbIXA, peryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiIeKCHH, MPU3HAHMEM CBOETO MPpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHEHTalel Ha TPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWHA TSl PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYIKaIOIIeH
Cpenbl, IJIAHUPOBAHHUS TOCTYNKOB W OILIEHKH HMX BO3MOXHBIX TOCIEJICTBUN I OKPYXKAIOIIeH Cpeibl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHHUs;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3
MPAKTUYECKYIO JIEATEILHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA y APYTHX JIIOJEH, MPUOOpPETaTh B COBMECTHOU NIEATEITLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJI€ (JOPMYITHUPOBATH UJIEH, TOHSATHUS, TUTIOTE3bI 00 00bEeKTaxX
U SBJICHHWSIX, B TOM YHCJIC paHee HEHM3BECTHBIX, OCO3HaBaTh ACHUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIIHIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBUS, (HOPMYIUPOBATh U OIEHWBATH PUCKU W TOCIECACTBUS,
(hopMHUPOBATH OIBIT.



METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA

Ba3oBble Jijornueckue a1eiicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXTY
HNOHATUAMHU, (OPMYJIMPOBATh OMNPENCIICHUS MOHITUN, YCTaHAaBIMBATh CYLIECTBEHHBIN NPU3HAK KilaccuUKaiuu,
OCHOBaHUS AJ1s1 0000LICHUS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAJIM3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE, €AUHUYHBIC,
YacCTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NMPOTUBOpeUMs B (DaKTax, JAHHBIX, HAOJIOIEHUSAX U
YTBEPXKJICHUAX, IIpeyIaraTb KPUTEPUH JUIsl BBISBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIENaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIFOUCHUN
110 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMbIE U OT MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHMYECKUX (PaKTOB, BBICTPAMBATh AapryMEHTALMIO, MPUBOAUTHL MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

BBIOMpATh croco0 peleHus yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BApUAaHTOB PEILIECHHUSA, BbIOMpaTh HamOoJiee
MOAXOASIINNA ¢ y4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUA UHCTPYMEHT MO3HaHMs, (OpPMYJIUPOBaTh BOIPOCHL, (PUKCHpYIOIIHE
NpOTUBOpEUNe, MpoOJIeMy, CaMOCTOSTENbHO YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIHUI0, MHEHHUE;

OPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBIM 3KCIEPUMEHT, HEOOJIbIIOE HCCIEAOBAHUE I10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIY COOOM;



CaMOCTOSTENIbHO (hOPMYJIMPOBATh 00O0OIIIEHHS U BBIBOJIBI 110 Pe3yjIbTaTaM IMIPOBEAEHHOTO HAOIIOICHUSI, UCCIISIOBAHMS,
OIICHUBATh JJOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BBIBOJIOB U O000IIICHUI;

MIPOTHO3UPOBATH BO3MOXHOE PA3BUTHE NPOLECCA, 4 TAKXKE BBIJBUTAaTh MPEAMNOJIOKEHUS O €ro Pa3BUTHUM B HOBBIX
YCIIOBUSX.

PaGora ¢ nnpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIINH, JaHHBIX, HEOOXOTUMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(OPMAIIUIO PA3THYHBIX BUIOB U (opM
MIPEICTABIICHHS;

BbIOMpaTh hopmy npeacTaBiIeHUs HHHOPMAIIMK U WIUTFOCTPUPOBATH PelllaeMble 33]]a4l CXeMaMHU, TuarpaMMaMu, HHON
rpaduKoi 1 UX KOMOMHAIIUAMY;

OIICHWBATh HAAE&KHOCTh HWHGOPMAIMKM IO KPHUTEPHUSAM, TMPEIIOKCHHBIM YUYUTEIEM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITENTLHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMU U IIEJISIMHU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PEIIEHHUs 3a/auH,
KOMMEHTHPOBATH MOJTyYCHHBIA PE3yNIbTaT;

B X0J1¢ 00CYKJICHHUS 33]1aBaTh BOTIPOCHI IO CYIIECTBY 00CY)AaeMOM TEMBI, POOJIEMBI, pEeIlIaeMOl 3a/1a4H, BBICKa3bIBATh
U7IeH, HalleJICHHbIC HA MOUCK PEIICHHS, COMOCTABIATh CBOM CYXKICHHS C CYXJICHHUSIMH JPYTUX YUYACTHUKOB JTMAJIOTa,
oOHapyKMBaTh Pa3IUYKE U CXOJICTBO IMO3UIINI, B KOPPEKTHOU opMe POpMYyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPECTaBIATh PE3YJIbTAThl PEIICHUS 3a7aud, DKCIIEPUMEHTA, MCCIEAOBAHMS, MPOEKTa, CAMOCTOSITEIbHO BBIOUPATH
¢dbopMat BBICTYIUICHHS ¢ YIETOM 3a/1a4d IPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHWUMAaTh WM WCIIOIH30BaTh IPEUMYIIECTBA KOMAHIHONW W WHIWBHIYyaJIbHOW pabOThI TMPH PEIICHUH YUeOHBIX
MaTeMaTUYeCKHX 3a]1ay;

MPUHUMATH 11€]1b COBMECTHOM NIEATENbHOCTH, INIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM PabOThI, paclpeAesisiTh BUIbI
paboT, T0roBapuBaThCs, 0OOCYXKIATh MPOIIECC U PE3yabTaT paboThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;



e yYacTBOBaTh B TPYMNIOBBIX (opmax paboThl (0OCyXIeHHs, OOMEH MHEHHSIMH, MO3TOBbIE IITYPMbl U JIpyTHUE),
BBITIOJTHSATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM ICUCTBUSA C IPYTUMU WICHAMHU KOMaH/Ibl, OLICHUBATh KA4€CTBO
CBOETO BKJIa/ia B OOIIHI MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHUBepPcaJIbHbIe YueOHbIe 1elCTBUSA

Camoopranusamnus:

e CaMOCTOSITEIBLHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4u (MM €r0 YacTh), BHIOMPATH CIIOCO0 PEIICHHS C YUETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJIJICTh CITIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3ysibTaTa pelieHus MaTeMaTUYeCKON 3aJ1auu;

e TMPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B ICSITEIILHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa MACSATEILHOCTH TOCTABJICHHON I1I€JIM W YCJIOBUAM, OOBSICHATH MPUYHHBI
JOCTKEHUS UM HEJOCTKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yuyeHusi B 8 kiacce oOydaronuiics NoJy4uT ClAeAyIONIKUEe PEAMETHBIC PE3YIbTATHI:

N3Bnekath U npeoOpa3oBeIBaTh HHGOPMAIINIO, PECTABICHHYIO B BUJE TaOMUI, nuarpamm, rpadukoB, MPEACTABISITH
JaHHBIC B BUJE TaOJMI], TUarpamMmm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IIOKA3aTENIE: CpeAHUX 3HAYEHWA M MEp pacceuBaHus (pa3Mmax,
JUCHEPCHS U CTAHJIAPTHOE OTKIOHEHHE).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHUM U YACTOTHI COOBITHI, B TOM YHUCJIE 110 pe3yJIbTaTaM U3MEPEHUI U HAOIIOCHUM.

Haxonuth BEpOATHOCTH CIydalHBIX COOBITHI B OIBITaX, 3Hasi BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIC B
OTBITaX C PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaguueckue MOIEIu: AEPEBO CIyYaHOTO AKCIIEPUMEHTA, AMarpaMMbl Dijiepa, YUCIIOBas MpsMast.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJMHOXECTBO, BBINOJIHATH ONEpalldd HaJ MHOXKECTBaMH: OOBEIMHEHUE,
[IepeCeUCHUE, TOMOJIHEHUE, IEPEUHUCIISITh AIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOMKECTB.

Hcnonp3oBathk rpaduyeckoe npeAcTaBiIeHue MHOXKECTB U CBSI3€M MEXKITy HUMH JJIsl OTIMCAHMS TIPOIIECCOB U SIBIICHUH, B
TOM YHCJIE TIPU PEIICHUH 3a]1a4 U3 IPYyTUX YUYECOHBIX MPEIMETOB U KYPCOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Ne i/ Konrpoabnbie IIpakTHuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 IToBTOpenue kypca 7 kinacca 4 https://m.edsoo.ru/X3FZS77JT

OnucarenbHas CTaTUCTHKA.
2 4 https://m.edsoo.ru/SDX3YEE7C
PacceuBanne qaHHbIX

3 MHoxecTBa 4 https://m.edsoo.ru/5GSLMI7R3

4 BeposTHOCTB cityyaiiHOro coobITHS 6 1 https://m.edsoo.ru/LUSYQKXOL

5 Benenue B Teoputo rpadoB 4 https://m.eds00.ru/40G4X25TN

6 Crny4aiinbie COOBITHS 8 https://m.edsoo.ru/F5E58710K

7 O00011eHne, cucTeMaTH3aIis 3SHAHUH 4 2 https://m.edsoo.ru/I37K3MSIF
OBIIEE KOJIMYECTBO YACOB I10 34 5 |

[TPOT'PAMME



https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpOHHbIe UG pOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
[IpeacraBnenue N1aHHbBIX.
1 1 https://m.edsoo.ru/16PEO3Q2G
OnucarenpHas CTaTUCTUKA
CrnyyaitHasi U3MEHUYUBOCTb.
2 1 https://m.edsoo0.ru/Z0XCIOMLN
Cpennue yncioBoro Habopa
Crnyuaiinble cOOBITHS.
3 1 https://m.edsoo.ru/RUI18V6UI
BeposiTHOCTH 1 4acTOTBI
Kiaccuueckue moaenu reopuun
4 BEPOSATHOCTEH: MOHETA U 1 https://m.edsoo.ru/7LKM9IXC8W
UrpajibHas KOCTh
OTKJIOHEHUS 1 https://m.edsoo.ru/PIXXIGBIN
Jucnepcus uncioBoro Habopa 1 https://m.edsoo.rt/OLWWNY81A
CranmapTHOE OTKJIIOHEHUE
7 1 https://m.edsoo.ru/KYQY7LB3M
YHCIIOBOTO Habopa
JnarpaMMbl paccenBaHUs 1 https://m.edsoo.ru/0T3KZ4PEO
MHoecTBO, TTOIMHOKECTBO 1 https://m.edsoo.ru/3Z7F1KG5T
Omneparuy HaJ MHOKECTBAMH:
10 00beIMHEHNE, TIEPECCUCHHE, 1 https://m.edsoo.ru/6U85JHAAG
JIOTIOJTHEHWE
CaoiicTBa onepauuii HaJl
11 MHOKECTBaAMHU: 1 https://m.edsoo.rt/RGKSGD7DF

MNEPEMECTUTCIIBHOC,



https://m.edsoo.ru/16PEO3Q2G
https://m.edsoo.ru/Z0XC1OMLN
https://m.edsoo.ru/RUI18V6UI
https://m.edsoo.ru/7LKM9XC8W
https://m.edsoo.ru/PJXXIGBJN
https://m.edsoo.ru/OLWWNY81A
https://m.edsoo.ru/KYQY7LB3M
https://m.edsoo.ru/0T3KZ4PEO
https://m.edsoo.ru/3Z7F1KG5T
https://m.edsoo.ru/6U85JHAAG
https://m.edsoo.ru/RGK5GD7DF

COYCTAaTCIIBHOC,
pacnpeacinTCIbHOC,
BKIIOYCHUSA

12

13

14

I'padmueckoe npencrapieHue
MHOECTB

KoHTposbHas pabota 1mo Temam
"Cratuctuka. Muoxkecrtna"

OeMeHTapHble COOBITHSL.
Crnyyaiinble COOBITHS

https://m.edsoo.ru/FIPIQ8U94

https://m.edsoo.ru/V7QODRQTBK

https://m.edsoo.ru/SKFFTZ272

15

braronpusArcTByromue
AJIEeMEHTapHbIEC COOBITHSI.
BepositHOCTH COOBITHI

https://m.edsoo.ru/GOHXKPDLO

16

17

18

bnaronpusitctByromme
AJIEeMEHTapHbIEC COOBITHSI.
BepositHOCTH COOBITHI

OnbITH C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMU.
Cryyaiinblif BEIOOD

OMBITEI C PAaBHOBO3MOKHBIMU

3JIEMEHTAPHBIMHU COOBITHUSAMU.
Cryyaiinblif BEIOOD

https://m.edsoo.ru/TTTHGTF8R

https://m.edsoo.ru/3AFBWH230QS

https://m.edsoo.ru/YSYDJ6F5U

19

[IpakTrueckas padota "OnbITHI
C PaBHOBO3MO>KHBIMH
3JIEMEHTAPHBIMH COOBITUAMU"

https://m.edsoo.ru/SZNXSVIJYW

20

21

Hepeso

CaoiicTBa aepena:
€IMHCTBEHHOCTb IYTH,
CyLIECTBOBaHUE BUCSYEN

https://m.edsoo.ru/Z4WOX0OBK4

https://m.edsoo.ru/DH7ULRQ7T



https://m.edsoo.ru/FIPIQ8U94
https://m.edsoo.ru/V7QDRQTBK
https://m.edsoo.ru/5KFFTZ2Z2
https://m.edsoo.ru/GOHXKPDL0
https://m.edsoo.ru/TTTHGTF8R
https://m.edsoo.ru/3FBWH23QS
https://m.edsoo.ru/YSYDJ6F5U
https://m.edsoo.ru/SZNXSVJYW
https://m.edsoo.ru/Z4WOXOBK4
https://m.edsoo.ru/DH7ULRQ7T

BEPILLUUHBI, CBA3b MEXIY
YHCIIOM BEPIUIMH U YHACIOM
peoep

22
23

[IpaBuno yMHOXEHUS

[TpaBuiio yMHOKEHUS

https://m.edsoo.ru/FLOULKJSL
https://m.edsoo.ru/K76 VI2ZW4N

24

25

26

[IpoTrBOMONIOKHOE COOBITHE

Huarpamma Dunepa.
OObenuHeHue U nepeceyeHue
cOOBITUH

HecoBMmecTHEBIE COOBITHS.

®dopmyna cloxKeHus
BEpPOSATHOCTEM

https://m.edsoo.ru/VUB6L.9JA2

https://m.edsoo.ru/CXZ8KTXVE

https://m.edsoo.ru/S34J2UJIT

27

HecoBmecTHBIE COOBITHS.
dopmyiia CIOKEHUS
BEpPOSATHOCTEM

https://m.edsoo.ru/VEK6UAQIK

28

[IpaBuiio yMHOXKEHUS
BEPOSATHOCTEM. Y CIIOBHAsA
BEpOATHOCTH. HezaBUCHMBIE
cOOBITHS

https://m.edsoo.ru/O2T3BGWHT

29

[IpaBuiio yMHOXKEHUS
BEPOSATHOCTEM. Y CIIOBHAsA
BEpOATHOCTH. HezaBUCHMBIE
cOOBITHS

https://m.edsoo.ru/X8KILPR5D

30

31

IIpencrasienue cirygyaitHOTrO
SKCIEpPUMEHTA B BUJE JIEpEBA
IIpencrasienue cirygyaitHOTrO
JKCIIEPUMEHTA B BUJIE JIEpEBa

https://m.edsoo.ru/MFZN318XE

https://m.edsoo.ru/RTUIXEOMZ



https://m.edsoo.ru/FLOUL8J8L
https://m.edsoo.ru/K76VI2W4N
https://m.edsoo.ru/VUB6L9JA2
https://m.edsoo.ru/CXZ8KTXVE
https://m.edsoo.ru/S34J2UJIT
https://m.edsoo.ru/VEK6UAQIK
https://m.edsoo.ru/O2T3BGWHT
https://m.edsoo.ru/X8KILPR5D
https://m.edsoo.ru/MFZN318XE
https://m.edsoo.ru/RTUIXE0MZ

[ToBTOpenue, o6oOIICHNKE.

32 [IpencrapieHue JaHHBIX. 1 https://m.edsoo.ru/KDUFO3YNL
OmnmcaTrenapbHas CTaTUCTHKA

33 IosToperme, ododmenne. 1 https://m.edsoo.ru/WX49KRDMH
I'padmsr
KoHTposbHas pabota 1mo Temam

34 "Ciy4aiiHbIe COOBITHS. 1 https://m.edsoo.ru/QF3GBW3C5
Bepostaocts. I'padbr”
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https://m.edsoo.ru/KDUFO3YNL
https://m.edsoo.ru/WX49KRDMH
https://m.edsoo.ru/QF3GBW3C5

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBbI
8 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O
MPOBEPIEMOTO 0011ero oopa3oBaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
51 W3Bnekats 1 mpeobpazoBeIBaTh HHGOPMAIUIO, TPEICTABICHHYIO B BUJE TAOIUIL, AUarpaMM, rpaduKkoB, MPeACTaBIsATh
' JaHHBIE B BUJE TaOJIHII, AUarpamMmm, TpapuKoB
55 OnwuceIBaTh JTaHHBIE C TIOMOIIBIO CTATUCTHYECKUX IMOKA3aTeNlel: CpeAHUX 3HAUYEHUI M Mep paccerBaHus (pa3Max,
' JUCTIEPCHUs U CTAHJIAPTHOE OTKIIOHEHUE)
53 HaxonuTh 4acTOThl YHMCIOBBIX 3HAUYEHUH M 4acTOTHl COOBITHMH, B TOM 4YHCJIE IO pe3ysibTaTaM H3MEpeHH u
' Ha0Jt01eHn i
s4 HaxonuTp BEpOSTHOCTH CITy4aifHBIX COOBITHIA B OIIBITAX, 3HAsI BEPOSATHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM YHUCIIE B
' OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU
5.5 Vcnonb30Bath rpaguueckue MOJIENIN: JEPEBO CIyYaifHOIO SKCIIEPUMEHTA, JMarpaMMbl Dilepa, YuciaoBas npsmas
s6 OnepupoBaTh MOHATHSAMU: MHOXKECTBO, IOJAMHOKECTBO; BBINOJHATH ONEpPAllMM HaJl MHOXKECTBaAMU: 00bEJUHEHUE,
' nepeceueHue, J0MOJTHEHNE; TIEPEUNCIIATh JIEMEHTHI MHOXKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB
57 Hcnonb3oBate rpaduueckoe npeacTaBIeHue MHOKECTB U CBSI3€H MEX/1y HUMU JUTSl OIIMCAHUS MTPOLIECCOB U SBJICHUH,
' B TOM YHCJIE TIPY PEUICHUH 33/1a4 U3 JPYTUX YIeOHBIX PEAMETOB U KypCOB




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 BeposiTHOCT 1 cTaTUCTHKA
5.1 IIpencraBneHue AaHHBIX B BUJE TaOJIULL, JUarpaMm, rpaukoB
- MHOXeCTBO, 3JEMEHT MHOXXECTBa, MOAMHOXXecTBO. Ormnepanuu Hajg MHOXKECTBaMH: OOBbEIMHEHHE, IepecedyeHue,
' JIOTIOJIHEHUE
53 CaoiicTBa ornepalnuil HaJl MHOXECTBaAMU: IIEPEMECTUTENILHOE, COUETATENbHOE, PaclpeAeIuTEIbHOE, BKIOUEHHUS
54 Hcnonp3oBanne rpaduaecKoro MpeIcTaBIeHUs] MHOXKECTB [ OMUCAHUS PEaTIbHBIX MPOLIECCOB U SBJICHHM, TPH PEIICHUH
' 3aj1ad.
5.5 W3mepenue paccenBaHus JaHHbBIX. J{Ucniepcus U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX Ha0opoB. JluarpaMmma pacceuBaHus
DOnemeHTapHble COOBITHS ciay4aiiHoro ombiTa. CriyuaiiHple coObiTus. BepostHoctn coObituif. OnbIThl  C
5.6 PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITUSIMU. CityuaiiHblil BBIOOpP. CBsI3b MEX/Y MAIOBEPOSTHBIMH U ITPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAYKe
57 JlepeBo. CBoiicTBa IE€PEBHEB: €IMHCTBEHHOCTh yTH, CYLIIECTBOBAHUE BUCAYEH BEPIINHBI, CBSI3b MEXK/1y UNCIOM BEPILINH
' u yucioMm pédep. IlpaBuino ymHoxxenus. Pemenue 3anau ¢ momoibio rpados
s g [IpoTuBomnonoXkHBIE coObITHA. Jnarpamma Ditnepa. OObeanHEeHNE U nepecedeHrne coobIThii. HecoBMecTHbBIE cOOBITHS.
' dopmyJia cloKeHUs: BEpOITHOCTEH
5.9 VYcnoBHas BeposaTtHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumeble coObITHS



510 [IpencraBnenue skcriepuMeHTa B BUJAE JepeBa. PenieHue 3ajay Ha HAXOXKJIEHUE BEPOSITHOCTEH C IOMOIIBIO JIepeBa
CIIy4ailHOTO AKCIIEPUMEHTA, THarpaMm Jijiepa




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOMH MPOrpaMMBbI
OCHOBHOI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMH: MHOKECTBO, ITOAMHOKECTBO, ONEPALIMU HAJ MHOXXECTBAMH; YMEHHE OIIEPUPOBATH
MOHATUSIMU: Tpad), CBA3HBIN rpad, IepeBo, MUK, IPUMEHATh X IPU PEIICHUH 33/1a4; YMEHHE UCTIOIb30BaTh rpaduyeckoe
IIPE/ICTAaBICHUE MHOKECTB JUIsl OIMMCAHMSI PEAJBHBIX MPOLECCOB U SBJICHUM, IPU PEUICHUM 3aJa4 U3 JPYTUX y4eOHbBIX
IIPEAMETOB

Ymenue OINCpHUPOBATH MOHATUAMU: OIPCACIICHUC, aKCUOMA, TECOPEMA, JOKA3aTCIbCTBO, YMCHUC PaCIIO3HABATh NICTUHHBLIC U
JIOKHBIC BBICKA3bIBAHUA, IPUBOJUTE NPUMEPHLI U KOHTPIIPUMCPBI, CTPOUTDH BBICKA3bIBAHWA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue OIICpHUPOBATH MOHATHUAMU: HATYPAJIBHOC YUCIIO, IIPOCTOC U COCTABHOC YUCIIO, ACIIMMOCTb HATYPAJIbHBIX YHUCCII,
IIPpU3HAKU ACTIMMOCTH, LECJI0C YUCII0, MOAYJIb YUCJIA, OOBIKHOBEHHAS )Ip06]':> n ACCATNYHAaA I[p06b, CTaHI[apTHHﬁ BuJ 4MucClia,
palluOHAJIBHOC YUCJIO, UppAUOHAIBHOC YUCIIO, apI/I(l)MeTI/I‘leCKI/Iﬁ KBaI[paTHLIﬁ KOpPCHb, YMCHUC BBIIIOJHATDH HeﬁCTBHH C
quciaMu, CpaBHUBAThb U YIOPAAOYUBATH YK CJIa, IPEACTABIIATL YMCJIa HA KOOp)II/IHaTHOfI prIMOI\/JI, OKPYIJIATH YK CJia; YMCHUC
ACIaTh NPUKUJIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

YMmenue OIICpHUPOBATH NOHATUAMMU: CTCIICHL C LCJIBIM ITOKA3aTCJICM, apI/I(I)MCTI/I‘-IeCKI/Iﬁ KBa,[[paTHBIfI KOpCHb, MHOT'OYJICH,
anre6pa1/1quKa;I I[p06b, TOXIACECTBO, 3HAKOMCTBO C KOPHEM HaTypaanoﬁ CTEIIeHU OOJIbIIE CAUHUIBI; YMCHUC BBIITIOJHATDH
paC‘{éTBI 1o Q)OpMYHaM, npeo6pa30BaHI/151 OCIIBIX, I[pO6HO—paI_[I/IOHaJ'IBHLIX BBIpa)KCHI/II\/'I u BBIpa)KeHI/Iﬁ C KOpHSIMHU,
PA3JI0KEHUC MHOTOYJICHA HAa MHOXUTCIIHM, B TOM YHUCJIC C HCIIOJIB30BAHHUEM q)OpMYJ'I Pa3HOCTU KBAJApaTOB W KBaApara
CYMMBI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSAMU: YHUCIOBOE PAaBEHCTBO, YPaBHEHHE C OJHOW IEPEMEHHOM, YMCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MIEPEMEHHOI; YMEHHE pelaTh JUHEHHbIe U KBaJIpaTHbIE ypaBHEHUS, APOOHO-pallMOHATIbHBIE YPABHEHUS C
OJIHOM IEpEeMEHHOM, CCTEMBI JABYX JIUHEHHBIX ypaBHEHUH, TMHEITHbIC HEPABEHCTBA U X CUCTEMBI, KBaipaTHbIE U IPOOHO-
palroHaIbHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIE IpPU PEUIeHUW 3a4ad W3 JPYTHX NIPEIMETOB U




MPAKTUYECKHUX 3a7a4; YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO TUIOCKOCTB ISl H300paskeHUs
pELIECHNI YpaBHEHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKIMSA, Tpapuk QYHKOUH, HyIM (QYyHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHWs, HauOONblIee M HaWMEHbIIEe 3HAYCHUS (QYHKIHMH; YMEHHE OIEpUpPOBATH
NOHATUSIMH:  TIpsSMasi  MPONMOPLMOHANBHOCTb,  JIMHEWHass  (QYHKUWS, KBajpaTHuHas  QYyHKUOWsA, oOpaTHas
MPONOPIMOHATIBHOCT, Tapabosa, rumepboia; yMeHHe CTPOUTh Tpapuku (QyHKIHMHA, HCHONBb30BaTh Trpaduku A
OTIpEeJICJIEHUs] CBOMCTB MPOILIECCOB M 3aBHCUMOCTEH, A pelIeHHs 3a7ad U3 JPYyruxX y4eOHBIX MPEIMETOB U pealbHOM
KM3HHU, YMEHHE BBIPAKaTh (POpMyJIaMH 3aBUICUMOCTH MEXKIY BEIIMIMHAMHU
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YMeHue ornepupoBaTh MOHATHSAMHU: IOCIENOBATEIBHOCTh, apupMeTHYecKas U TeoMeTpUyecKas MPOrpeccuu; yMEHHUe
MCIIOJIB30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH, (DOPMYJIIBI CYMMBI M OOIIETO YieHA MPH PEHICHUH 33134, B TOM YHCIe
3a7a4d U3 IPYTuX Y4eOHBIX MIPEIMETOB U peabHON KU3HU

YMeHue peuiaTth 3aaa4r pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha MMPOUCHTLI, J0JHN U YaCTHU, ABUKCHUC, pa60Ty, LCHY TOBApOB U
CTOUMOCTD IIOKYIIOK U YCIIYT, HAJIOTH, 3ada4d U3 obnactu yHupaBJICHUA JIMYHBIMH U CeMEHHBIMU CbHHchaMPI); YMCHUC
COCTAaBJISITh BBIPAXKCHUS, YPABHCHU, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a/1a4i, UCCIICAO0BATDh IMOJTYYCHHOC PCILICHUC U
OLICHUBATb HpaBZIOHOI[O6HOCTI) IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE3OK, MpsMast, JIy4, JIOMaHasi, yroJl, MHOIOyToJbHHK, TPEYTOJIbHUK,
paBHOOEIPEHHBIH U PAaBHOCTOPOHHHUM TPEyTrOJIbHUKU, IPSIMOYTOJIbHBIM TPEyroJbHUK, MenaHa, OUCCEKTpUCca U BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK, MapajuleorpaMM, poMO, MPsSMOYTOJbHUK, KBajJpaT, Tpameuus; OKpYKHOCTb, KPYT,
KacaTeJlbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTYypaMH; YMEHHUE pellaTh 3a/laui, B TOM YHCIIE U3 MOBCEAHEBHOI
KU3HU, HA HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUTYp U (HaKkTOB

YMmenue OIICpHUPOBATH TIOHATUAMMU: PaBCHCTBO (bI/Iryp, PaBCHCTBO TPECYTOJIbHUKOB; Mapaie;IbHOCTb n
NEpNCHAUKYJIIPHOCTD HPAMBIX, YI'OJI MCKAY HOPAMBIMU, NCPICHAUKYJIAP, HAKIIOHHAs, IPOCKIU:, HO,ILO6I/Ie (1)I/Il“yp,
HOI[O6HLIC TPEYTOJIbHUKH, CUMMCTPUA OTHOCUTCIIBHO TOYKH U HpHMOﬁ; YMCHHCEC PACIIO3HABATb PABCHCTBO, CUMMECTPUIO U
HO)IO6I/IG (1)I/Il"yp, napajiyiCJIbHOCTE U NCPICHAUKYIAPHOCTE PSAMBIX B OKPYXKAOIIEM MUPEC

YMmenue ONCpHUPOBATh MOHATUAMU: OJIMHA, PACCTOSHUC, YTOJI (BGJ'II/I‘-II/IHa yria, CHHyYC U KOCHUHYC YyIJia TpeyTOJ'ILHI/IKa),
IIomajb; YMCHHC OLICHUBATH pa3MCpbl MPCIAMETOB U 00BEKTOB B OKpyXKaromeM MHUpPE; YMCHHUC IMPUMCHSATH (bOpMYJ'ILI
nepuMeTrpa M I1UIomagnu MHOTOYI'OJIBHUKOB, JIHMHBI OKPYKHOCTU MW IUIOIIAAW KpYyra, o0bema MpsAMOYT'OJIbHOT'O
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napajuleenuIea; YMEHHE IIPUMEHATh IIPU3HAKU PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTIJIOB TPEyTOJIbHUKA,
teopemy [Iudaropa, TpUroHOMeTprUYECKHE COOTHOIICHHS [Tl BEIYUCICHHS JUIMH, PACCTOSIHUH, TIJIOMIA e

YMmenue nzo0paxarh II0CKUE GUIypbl M X KOMOMHALIUMH, IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKHU, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAHHIO

YMeHnue onepupoBarh NOHITUSIMU: MIPSIMOYTOJIbHASL CUCTEMA KOOPJAUHAT; KOOPIAMHATHI TOYKU, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA Ha YHCIIO, CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOJIB30BATh BEKTOPBI M KOOPAUHATHI JUIs
IIPEJCTABICHUS JAHHBIX U PELICHU 3a]a4, B TOM YHUCIIE U3 IPYTUX YUeOHbIX IPEAMETOB U PealbHOM KU3HU
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YMeHune onepupoBaTh NOHATHIMH: CTOJIOMKOBBIE 1 KPYTOBBIE TMArpaMMBbIl, Ta0JIHIIBL, cpeiHee apu(METHIECKOe, MEINaHa,
HanOonblllee W HaWMEHbIEE 3HAYCHHS, pa3Max 4YHCIOBOTO HAOOpa; yYMEHHE W3BJIEKAaTh, WHTEPIPETHPOBATH H
npeoOpa3oBbIBaTh HMH(DOPMAIMIO, TPEACTABICHHYI0 B TaONMIAaXx W Ha JAMarpamMMmax, OTPaXKAroIlyl0 CBOWCTBA U
XapaKTEPUCTUKU PeabHbIX IIPOLIECCOB U SBJICHUI; YMEHHE PACIIO3HABATH U3MEHUYUBBIE BEJIMYUHBI B OKPYIKAIOIEM MUPE
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YMeHune oneprupoBaTh MOHITUSIMU: CITy9aiHBIN OTIBIT (CITy9aliHBIA SKCIIEPUMEHT ), SJIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIH
UCXOJ]) CIy4ailHOro ombITa, Ciay4yailHoe cCOOBITHE, BEPOSATHOCTb COOBITHS; YMEHHE HAXOJWUThb BEPOSATHOCTH CIy4ailHBIX
COOBITHI B OMBITAX C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pemarbh 3aJadyd METOJIOM
OpPraHU30BaHHOTO nepedopa M C MCIOJb30BAaHMEM IIPAaBUJIA YMHOXEHHS; YMEHHE OLIEHUBATb BEPOSITHOCTU pPEabHbBIX
COOBITHH U SIBIEHUI, TOHUMATh POJIb MPAKTUUECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITUI B OKPYXKArOIEM MHUpE U B
KHU3HH; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YUCEI U €T0 POJIBbIO B MACCOBBIX
SBJIICHUAX
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VYMmenue BI)I6I/IpaTI> MOAXOASIINH I/I3y‘I€HHI>II\/JI MCTOA JId PCHICHUA 3aJdadyd, NPUBOAWUTL NPUMCPbBI MAaTCMATUUYCCKHX
BaKOHOMCpHOCTeﬁ B IIpUpoAc€ U KHU3HU, PACIIO3HABATH MPOABJICHUC 3dKOHOB MATECMATUKHW B HCKYCCTBC, OIIMUCBHIBATH
OTACJIbHBIC BBIAAIOIIHUECH PE3YJIbTAThI, IOJYUYCHHBIC B XOAC PAa3BUTHA MATCMATHUKH KAaK HAYKH, IMPUBOIAUTH IPUMCEPLI
MAaTEMATHYCCKHUX OTKpBITI/II\/’I " UX aBTOPOB B OTE€YECTBEHHOU U BCGMI/IpHOfI HCTOpUHN
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