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IHHOACHUTEJIBHASA 3ATIMCKA

AnreOpa sSBIsIETCS OJJTHUM M3 OTIOPHBIX KypCOB OCHOBHOTO 00IIeT0 00pa30oBaHMs: OHA 00eCIeunBaeT
W3yUYeHHE APYruX JAUCIUIUINH, KAK €CTECTBEHHO-HAYYHOTO, TAK U TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHUE
HEOOX0AUMO JJIsl TIPOJIOJDKEHHUs 00pa3oBaHWs U B TOBCEAHEBHOW >XM3HU. Pa3ButHe y 0O0ydaromuxcs
HAy4YHBIX MPEJICTABICHUA O TPOMCXOXKIECHUM M CYIIHOCTH anreOpanyecKkux aOcTpakiuii, crocobe
OTPKEHUS MaTeMaTHYECKOM HAyKOW SBIECHUH W TMPOILIECCOB B TPHUPOJAE U OOIIecTBe, pPOJU
MaTEeMaTHYEeCKOTO MOJCTUPOBAHMS B HAYYHOM TO3HAHUHM M B MPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS U KA4eCTB MBIIUICHHUS, HEOOXOJWMBIX /IS aJaNTallid B COBPEMEHHOM
nmudpoBoM obrmiectBe. M3ydeHne anreOpbl oOecIeUMBAET pa3BUTHE YMEHHUS HAONIOAATh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOABI, (OPMYIHUPOBATH yTBepkaeHHA. OCBOEHHE Kypca aiureOpsl
o0ecrieynBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS OOYYarOIUXCS: OHHM HCIOJB3YIOT JCTyKTUBHBIE H
MHIYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKPETH3allHo, adcTparupoBanue 1 aHajoruto. O0yueHue
anreOpe TperoiaraeT 3HaYNTEIbHBIA 00bEM CAMOCTOSITENTFHON IEITETFHOCTH 00YUYarOIUXCs, TIOITOMY
CaMOCTOSITEIILHOE PEIICHHE 33/1a4 SBIISICTCS peai3aneil eI TeIbHOCTHOTO MPUHITUITA O0yICHUSI.

B crpyktype mporpammbl yueOHOTO Kypca «Anredpa» ajsi OCHOBHOTO 0O0IIero oo6pa3zoBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATEIbHO-METOUUECKUe JUHUK: «YUucna ©  BBIYUCICHUSY,
«AnreOpanyeckue BBIPAKCHUS», «YpaBHEHHS H HepaBeHCTBa», «DyHkmum». Kaxkmas wu3 3Tux
COJZIepKATEIbHO-METOTMYECKUX JIMHUM pa3BUBACTCSd HA TPOTHKEHHH TPEX JIET HU3YyYCHHS Kypca,
B3aMMO/ICHCTBYS C IPYTHMH €T0 JHHUAMU. B X071€e n3ydeHns yaeOHOro Kypca 00yJarommuMest TIPUXOUTCS
JIOTUYECKH PacCyKIaTh, HCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B Mporpammy
yueOHOTO Kypca «Anredpa» BKIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TIPEICTaBJICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOro OOpa30BaHUsS M CIIOCOOCTBYIONIHE OBJAJACHHUIO OOYYAIOIIUMHKCS OCHOB
YHUBEPCAITBLHOTO MaTeMaTHYEeCKOTO si3bika. ConmepikaTeIbHOW M CTPYKTYPHOH OCOOCHHOCTHIO yueOHOTO
Kypca «AnreOpay SBJISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanve JuHMA «YHucna W BBIYKCICHUS» CIYKUT OCHOBOM I JAIbHEHIIEr0 HW3y4EHUs
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO Yy OOydaloluXcs JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHSI [0JIb30BAThCS AITOPUTMAMH, a TaKKe MPUOOPETECHHUIO MPAKTUIECKIX HABBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHOM >kM3HU. Pa3BuTHE MOHATHUS O YHCIIE HA YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUs CBSI3aHO C
paloOHaIbHBIMU M UPPALMOHAIBHBIMH YHCIaMU, (OPMHUpPOBAaHUEM IPEACTABICHHUI O NEHCTBUTEIHLHOM
yuclie. 3aBepIllieHre OCBOCHHUS YHCIOBON JIMHUM OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Copep:xaHue IByX ainreOpanyecKux JMHUN — «AJredpandeckue BBIPAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMHUPOBAaHHIO y OOYYaIOIIMXCS MaTeMaTU4YecKoro  ammapara,
HEO0OXOIMMOTO JJIsl PEelIeHUs 3a]ja4 MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUECHTHUPOBAHHBIX
3amau. Ha ypoBHe oOCHOBHOro ooOmiero o0pa3oBaHus Y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paloHaIbHBIX BhIpAXKEHUN. AlreOpa IeMOHCTPUPYET 3HaU€HUE MaTEeMaTUKH KakK S3bIKa JJIs TOCTPOCHUS
MaTeMaTHYeCKUX MOJIEJNeH, OMHCAaHMs IMPOLIECCOB M SIBICHUN peanpHOro mupa. B 3agaum oOyueHus
anredpe BXOIAT TaKXke JAajbHeHlee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JUIS OCBOEHHUS Kypca MH(DOPMATHKHU, U OBJIAJICHHWE HABBIKAMU ACTYKTHBHBIX PACCYXKIACHHM.
[IpeoOpa3oBanre CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET PAa3BUTUIO BOOOPaKEHHUsS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Cogepxanne (QyHKIHOHAIBHO-TpApUUECKON JIMHUM HAIeIEHO Ha TMOJydyeHHe OO0yJaroluMHCS
3HAHMM O QYHKIHUSIX KaK BaKHEWIIed MaTeMaTH4ecKOoW MOJenHu i ONUCAHUS M MCCIEIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBIEHUI B Mpupoae U obmiectBe. M3ydyeHue marepuana crocoOCTBYET
pa3BUTHIO y OOy4aloOIIMXCSd YMEHUS HCIONIB30BaTh pa3jMYHbIe BBIPA3UTENbHBIC CpPEACTBA S3bIKA
MaTeMaTUKd — CIIOBECHBbIE, CHMBOJWYECKHe, Trpaduueckue, BHOCHT BKJIag B (HOpMHUpPOBaHHE
MPEJICTaBICHUIA O POJIM MATEMATHKHU B Pa3BUTHH LIUBUIU3ALUU U KYIbTYPBHI.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kiaccax u3ydyaercs y4eOHBIH Kypc «Amnredpay», KOTOPBIHA
BKJIIOYAET CIIEJYIOIINE OCHOBHBIE DPa3liesibl cojepkaHus: «Yucima M BBIYUCICHHS», «Anredbpanyeckue
BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha nsyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 gaca B Hezeno), B 9 kimacce — 102 yaca (3 yaca B HeJIelNo).

COJAEPKAHUE OBYUEHUSA



7 KJIIACC

Yucsia 1 BBIYUCIECHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0J]] OT OAHOW (hopMBI 3amucu Apobdelt K Ipyroii.
[lonsTHE palLMOHANBHOTO YMCIA, 3aIUCh, CPAaBHEHHUE, YHOPAJOYMBAHME pPALMOHAIBHBIX YHCEIN.
Apudpmernueckre NEHCTBUA C pallMOHAJIBHBIMHM 4HcIaMH. PerieHue 3aiau U3 peaqbHOW NPAKTUKU Ha
4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpEeeNieHHe, MpeoOpa3oBaHre BHIPAKEHUN HAa OCHOBE
OTIpeNIeNIeHus], 3aMUCh OONBIIUX uuceln. [IponeHTsl, 3anich MPOLIEHTOB B BHAE APOOM W Ipodu B BUIC
MIPOLIEHTOB. TpY OCHOBHBIE 3374 Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEaIbHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypalbHBIX YUCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi B 00paTHas MPOMOPIIHOHAIEHOCTH.

AJaredpanyeckue BbIpaKeHHs

[lepemenHble, YHCIIOBOE 3HAYEHUE BBIPAKEHHS C TEepeMeHHO. JlomycThumble 3Ha4YEHHUS
nepeMeHHbIX. llpencraBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMM B BHJE (OopMynbl. Brruucinenus mo
¢dopmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAXEHHM, TOK/IECTBEHHO paBHBIE BBIPAKEHUS, IpaBHUIIa
nmpeoOpa3oBaHUsl CyMM W IIPOU3BEJIEHUM, IpaBWiIa PACKPBITHS CKOOOK M MPHUBEACHUS IOJ0OHBIX
ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeleM.

OpHounensl W MHorouwieHsl. CreneHb MHoOTOowieHa. Cllo)KeHHE, BBIYUTAHHE, YMHOXEHHE
MHOTOWIEHOB. DOpMYyIbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJapaT CyMMBbI U KBaapaT pazHoctH. Dopmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHUsI U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBWila NpeoOpa3oBaHUs ypaBHEHHUS, pPAaBHOCUIBHOCTh
YPaBHEHUM.

JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOpPHEW JIMHEHHOTO YpAaBHEHHWS, PEUICHUE
JIMHENHBIX ypaBHeHUH. CocCTaBieHUE ypaBHEHUU IO YCIOBHUIO 3ajadyd. PenieHrne TEeKCTOBBIX 3a7ay C
MOMOIIBIO YPAaBHEHHUM.

JluneitHoe ypaBHEHHE C ABYMS MTEpPEMEHHBIMU U ero rpaduk. CucreMa IByX JIMHEWHBIX YpPaBHCHUI
C JBYMs MEpeMEeHHbIMHU. PelieHue cucreM ypaBHEHHUH CHOCOOOM MOJCTaHOBKHU. [IpuMmepsl pereHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopaunara toukn Ha npsMoi. UucnoBble NMpoMexXyTKH. PaccTrosiHne Mexay AByMsI TOUYKaMU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGciucca u opJHaTa TOYKK Ha KOOPJAMHATHON
mwiockoctu. [Ipumepsl rpadukos, 3amaHHbIx Gopmynamu. UteHue rpapukoB pealbHBIX 3aBHCHUMOCTEH.
[Tonsarue dynkumu. ['paduk dyakuuu. CorictBa Gynkmuit. JIuneitnas ¢ynkmus, e€ rpaduk. ['paduk
byukuuu Y = [X|. ['paduueckoe pelicHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHH.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBanparublit kopenb u3 uncia. [lonsarue o0 uppaunoHaabHOM yHciie. JleciTHUHbIE NPUOTMKEHUS
uppauuoHanbHeIX unced. CBoiicTBa apupMeTHUeCKHX KBaJIpaTHBIX KOpPHEH M HMX NIPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHHUI U BEIUMCICHUIM. [leficTBUTENbHBIC YKCTa.

Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiicTtBa. CTaHgapTHas 3alKCh YUCA.

AuredpanyecKkue BbIPaKeHH

KBagpatHblii TpéxusieH, pa3iokKeHUe KBaIpaTHOTO TPEXUJIEHA HA MHOXKHUTEIH.

AnreOpandeckast 1poOb. OCHOBHOE CBOWCTBO anredOpamudeckoil npoou. CriojkeHue, BbIYMTAHUE,
YMHOXKEHUE, JIefIeHHe anreOpandeckux apooeil. PanroHanbHble BBIpaKEHHSI U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanmpatHoe ypaBHeHue, (opmyna kopHed KBaJpaTHOTO ypaBHeHus. Teopema Buera. Permnenwue
ypaBHEHUH, CBOSAIINXCS K TMHEHHBIM U KBaJpaTHBIM. [IpocTeiimue ApoOHO-paliOHAIbHBIE YPAaBHEHHUS.

I'padmyeckas uaTEpIpeTanysl ypaBHEHUH ¢ ABYMS TIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHHA
¢ AByMsl iepeMeHHbIMU. [IprMephl peleHust CUCTEM HEJTMHEHHBIX YPaBHEHHM C IByMs IEPEMEHHBIMU.

Perienune TeKCTOBBIX 33j1a4 aNreOpanvyeckuM CrocoOOM.



UucnoBsle HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IepeMeHHOU. PaBHOCWIIBHOCTH
HepaBeHCTB. JIMHEelHbIe HEPAaBEHCTBA C OJHON NepeMeHHOM. CHucTeMBbl JIMHEHHBIX HEPAaBEHCTB C OJHOMI
MEPEMEHHO M

DyHKUUHA

[Tousitre Gynkuuu. OOIACTh ONMpeAeTeHUsT U MHOXKECTBO 3HaueHUH ¢GyHkuuu. CriocoObl 3a1aHus
GbyHKIUH.

I'papux dynxmum. Ytenune cBoiictB ¢yHkimu mo e€ rpaduky. [Ipumepsl rpagukoB QyHKIUH,
OTpaXKarollKX peanbHbIE IPOLECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO B OOpPAaTHYIO MPOMOPIHOHAIBHBIC 3aBUCUMOCTH, UX TPaduKH.
OyuxuEn Y = X2, Y = X3, y = \X, y=|x|. [paduueckoe pemeHre ypaBHEHNH 1 CHCTEM YPaBHEHHIL.

9 KVIACC

Yucsia v BBIYUCIEHUS

PanmonanpHble yucna, UppanuoHaiIbHbIE YKCIa, KOHEUYHbIE U OECKOHEUYHbIE AECATUYHBIE APOOU.
MHOX€eCTBO N1€HCTBUTENIbHBIX YMCEN, JAEHCTBUTEIbHBIE YMCIa KaK OECKOHEYHbIE NECSTHYHBIE JIPOOHU.
B3aumMHO 0/1HO3HaUYHOE COOTBETCTBUE MEXKIY MHOXXECTBOM JEHCTBUTENBHBIX YHMCET U KOOPAWHATHOM
MIPSIMOM.

CpaBHeHHE IEUCTBUTENBHBIX YHUCET, apu(hMETUUECKUE JEHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkEéHHOE 3HAYCHUE BEIWYMHBI, TOYHOCTh MpubmmxkeHus. Oxpyriaenue uncen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCIICHUH.

YpaBHeHUsI M HEPaBeHCTBA

JIuneiiHoe ypaBHeHue. PenieHne ypaBHEHHH, CBOAIINXCS K TUHEHHBIM.

KBanpaTtHoe ypaBHeHue. PelnieHwe ypaBHEHMH, CBOASIIMXCS K KBaJpaTHbIM. bHKBaapaTHOE
ypaBHeHue. [IpuMeps! penieHns ypaBHEHUH TPEThEN U YETBEPTOM CTEIEHEN Pa3I0KEeHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-panMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a/ad  aireOpandecKum
METOJIOM.

VYpaBHeHUe ¢ IByMs NEPEMEHHBIMHU | €ro rpaduk. Perenue cucreM AByX JTUHEHHBIX YpaBHEHUH C
JIBYMsI IEpeMEHHBIMHU. PellieHre cucteM AByX ypaBHEHH, OJJHO U3 KOTOPHIX TUHEMHOE, a APYroe — BTOPOH
crenienu. [ paduyeckas MHTEpIIpeTaLus CUCTEMbI YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Penrenne nuHEMHBIX HEPABEHCTB C OJHOM MEpEMEHHOM. PellleHne CUCTeM JTMHENHBIX HEPABEHCTB C
onHo#l mepemeHHo. KBaapaTHbeie HepaBeHcTBa. ['paduueckas MHTEpIIpeTalys HEPaBEHCTB U CHUCTEM
HEPaABEHCTB C JIByMs IEPEMEHHBIMU.

OyHKIMU D YHKIIUT

KBanparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopAHHATHI BEpIIMHBI TapaboJbl, OCh
CUMMETpPUHU NapaboJIbL.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , 1 ux cBoiicTaa.

Yucii0Bble MOCJAEA0BATEIBHOCTH U MPOTPECCHH

[TonsiTHE YMCIOBOM MOCIENOBATEILHOCTU. 3aJaHKE MTOCIEI0BATEIILHOCTH PEKYPPEHTHOM (hOopMyII0if
u hopMyIoil N-ro uieHa.

Apudmernueckas M reoMmerpuueckas mnporpeccur. @opmysnabl N-ro 4yjaeHa apuPMETHUECKON u
F€OMETPUUECKOU MPOTrPeCCUil, CyMMBbI IIEPBBIX N WIECHOB.

N3o00pakenue ueHOB apu(PMETHIECKOM U TeOMETPHIECKON MPOrpeccruii TOUKaMH Ha KOOPAUHATHOM
MJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMAIbHBIM poCT. CI0XKHBIE POIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3y/ibTaThbl OCBOEHUS NPOrpaMMbl y4eOHOT0 Kypca «Anredpa» XapaKTepu3yroTCs:
1) naTpuoTHYecKOe BOCIINTAHHE:
IIPOSIBIIEGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTM)KEHHUSAM POCCHUHCKHX MaTeMaTHUKOB M POCCUHCKON MaTeMaTH4eCKOW ILIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTIXKEHUH B IPYruX HayKax U MPUKIaIHBIX chepax;



2) rpa:xkIaHCKOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00SI3aHHOCTEH rpakKIaHIHA U pEaTH3al|H €ro MpaB, MPEACTaBICHUEM
0 MaTeMAaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHM, MPOLEIYp
TPaXIAHCKOTO 00IecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO 3THYCCKHX
npo0ieM, CBSI3aHHBIX C NPAKTHUYECKAM IPUMEHEHHEM JIOCTKEHUH HAayKd, OCO3HAHMEM Ba)KHOCTH
MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

3) TpyAoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YyYacTHE B pEUICHUH NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BRXHOCTH MAaTEMaTUYECKOro oOpa30BaHMS Ha MPOTSHKEHUU BCEHM KU3HU
JUISl YCTICITHOM MPO(eCCHOHATBHON ACSITEIIBHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HWHIWBUIYATHHOW TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C YUETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOIIMOHATIBLHOMY M ACTETHYECKOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy ACHUN, YMEHHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIINEH B JCSATEIHPHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKA, MPUPOJIbI U OOIIECTBA, IOHUMAHUEM MAaTEMaTUYECKON HAYKH Kak
chepsl 4eIOBEYECKOW NIEATETLHOCTH, dTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJI PA3BUTUS IIUBHIIM3AINH,
OBJIQJICHUEM S3bIKOM MaTE€MaTUKH M MAaTeMAaTHYeCKOW KYJIbTypOW KakK CpEeJCTBOM IIO3HAHUS MUPA,
OBJIAJICHUEM MPOCTEHIITMMHU HaBBIKAMH UCCIIEI0BATEIIbCKOM IS TEIILHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POPMHPOBAHHE KYJIbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO TMPUMEHSATh MAaTeMaTHYECKHE 3HAHUS B HMHTEPECax CBOETO 3J0POBBS, BEIACHUS
310pOBOT0 00pa3a KMU3HHU (310pOBOE MUTaHKe, cOATaHCUPOBAHHBIN PEXXUM 3aHATUH U OTABIXA, pEryJsipHas
(u3uYecKass aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pPeQIICKCHHU, MPU3HAHMEM CBOErO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa JIPpyroro YeloBeKa;

7) 3Ko0JI0THYecKoe BOCIIMTAHME:

OpHEHTAaIlMel Ha MpUMEHEHNE MaTeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY)Kalolllel cpelbl, IUIAHUPOBAHUSA TIIOCTYIKOB M OIEHKM WX BO3MOKHBIX MOCIEACTBUM s
OKpY)KaloIllel Cpejbl, OCO3HAHHWEM TJI00ALHOTO XapakTepa SKOJOTMYEeCKHX MpolieM M myTed ux
pelIeHuS;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM CONUAIbHON U IPUPOAHOI Cpebl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOIPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 JIeATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS y IPYTHX JIOJCH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTHUX;

HE0OX0IMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHUN, B TOM 4ucie GOPMYTUPOBATh UAEH, TOHITHS,
TUNOTe3bl 00 OO0BEeKTax M SBIEHUSAX, B TOM 4YHCIE€ paHEe HEU3BECTHBIX, OCO3HABaTh JAC(PUIIUTHI
cOOCTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHHUMATh CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEUICHUS U IeHCTBUS, POpMYIUpPOBATH U
OIICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:

e BBISIBJISTH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHUECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXAy MOHATUSIMHU, (HOPMYTUPOBATH OMpPENETICHUs TOHATHI, YyCTaHAaBIUBATh
CYIIECTBEHHBIN MPU3HAK KIaCCHU(PHUKAIINN, OCHOBAHUS JUIsi 0000IIEHUS U CpAaBHEHUS, KpUTEPUU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCHpPUHUMATH, (GOPMYIUPOBATH H TPEOOPA3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, JMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, JaHHBIX,
HAOJIOICHUSAX U YTBEPXKICHUAX, MpelaraTb KPUTEPUH JUISL BBISBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKJIFOUEHHUH 110 aHAJIOTUU;

pa3buparb J0Ka3aTelbCcTBA MAaTEMaTHUYECKHX YTBEPXKIACHUN (MpsiMble W OT MPOTUBHOTO),
MPOBOJIUTH  CAMOCTOATENBHO  HECIOXHBIE  JIOKAa3aTelIbCTBA MaTeMaTHYecKHX  (hakTos,
BBICTpaMBaTh ApPTyMEHTAIMIO, TPHUBOJUTH TPUMEpPhl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHMUS,

BBIOMpATh CrOCO0 pelieHus yueOHOH 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB pEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Bba3oBble nuccienoBarebCKHe AeiCTBHS.

HCII0JIb30BAaTh BOIPOCHI KaK MCCIEI0BATENbCKUM HHCTPYMEHT NO3HaHUS, (OpMYIUPOBATH
BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSATEIIEHO YCTAaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY HECJIOXKHBIA IKCIICPUMEHT, HEOOJIBIIOE
WCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITEIIBHO  (DOPMYJIUPOBAaTh OOOOMIEHUS W BBIBOJBI IO PE3yIbTaTaM IMPOBEIAEHHOTO
HAOJTIOJICHUS, UCCIICJIOBAHMS, OICHUBATH JIOCTOBEPHOCTh ITOTYICHHBIX PE3YJIbTATOB, BBIBOJIOB H
000011IeHAI;

IIPOTHO3UPOBATHL BO3MOXKHOC Pa3BHUTUC IMPOLECCA, a TAKKE BBIABUIATb IMPCAIIOJIOKCHUA O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSAX.

Patora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIIUH, JaHHBIX, HEOOXOIUMBIX JUIS
peIeHs 3a/1a9H;

BBIOMPATh, aHAIM3UPOBATH, CACTEMAaTH3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO Pa3THIHBIX
BHJIOB U ()OPM TIPECTABIICHHUS;

BBIOMpAaTh (popMy MpeacTaBieHUs] THPOPMAIIUU U WILTIOCTPUPOBATH pelllaeMbIe 3a/1a4l CXEMaMH,
quarpaMMmamu, HTHOU rpaduKol U UX KOMOMHAIIMSMU;

OIICHUBATh HAAE&KHOCTh WHPOPMAIMU MO KPUTEPUSM, TMPEIUIOKCHHBIM YUUTEIEM HIIH
CcOPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

BOCIPUHHMATH U (POPMYJIHUPOBATH CY)KACHHUSA B COOTBETCTBUH C YCIOBUAMHM U IEISIMHU OOILICHHS,
SICHO, TOYHO, TPAMOTHO BBIP@XKAaTh CBOIO TOUKY 3PCHHS B YCTHBIX U IHCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHS 110 X0y PEICHUs 3aa4i, KOMMCHTHPOBATH MOJIyYEHHBIH PE3yIIbTaT;

B X0/I€ 00CY:KICHHSI 3a/1aBaTh BOIIPOCHI 110 CYIECTBY 00CYKIaeMOi TEMBI, POOIEMBI, pEIacMOi
3aj1a4yM, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TMOMCK PEIICHHS, COTIOCTABIIATh CBOU CYXKICHHS C
CY)XJCHUSIMH JIPYTHX YYaCTHHUKOB IUaiora, oOHapyKUBaTh pas3iMyMe W CXOJICTBO MO3HUIIHIA, B
KOPPEKTHOH (opme opMyTHpOBaTh Pa3HOIIIACHS, CBOM BO3PAXKEHHUS,

NPEACTAaBIATh PE3yIbTaThl PEIICHUS 3aJadd, OKCIIEPUMEHTA, WCCIICAOBAHUSA, TPOEKTa,
CaMOCTOSITEJIbHO BEIOUPATh (popMAaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 MPE3CHTAINN H 0COOCHHOCTEH
ayJUTOPHH;

MOHUMAaTh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIMBHIYAIbHON pPabOTBI TMpHU
peleHrr yueOHbIX MaTeMaTHYECKUX 3a/1a4;

MPUHUMATP 11eJTb COBMECTHOH JEATENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM pabOTHI,
pacrpeneniath BUABI pabOT, JIOTOBAPHBATBCS, OOCYXJaTh MPOLECC W pe3yibTaT padoTHl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJEH;

y4acTBOBATh B IPYIIIOBBIX (hopMax padOThI (00CyX AeHUsI, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI
W JIPyTUE), BBINOJHATH CBOI 4YacTh pabOThl U KOOPAWHUPOBATH CBOW JCHUCTBHUS C JAPYTrHMH
YJIeHAMH KOMaHJIbl, OICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOJYKT MO KPUTEPHUSIM,
Cc(OpPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasitTuBHbIe YHHBepcaJbHbIe YUeOHbIE el CTBUS
Camoopranmsanms:



e  CaMOCTOSITEJIBHO COCTAaBJIAThH IIJIaH, QITOPUTM pelIeHUs 3ajaud (WM €ro 4acTh), BHIOMpaTh
crnoco0 pemieHHs ¢ y4ETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIHH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJVIEKT:

e BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yibTara perieHus
MaTeMaTUYEeCKOM 3ada9Hu;

e TMpEABUAETh TPYJHOCTH, KOTOpPHIE MOIYT BO3HUKHYTb IpU pPEIICHUU 3a/aud, BHOCUTH
KOPPEKTUBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJACHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OLIEHUMBAaTh COOTBETCTBUE peE3yibTaTa JEATEIbHOCTH IIOCTABICHHON LEIW U YCIOBHUAM,
OOBSICHATH IPUYHHBI JOCTIXKEHUS MM HEJOCTIHKEHHS 11T, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY
npHOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjacce 00yJaronuics moayduT CICIYIONIHE TPEIMETHBIC PE3YIbTaThI:

Ymucna v BbIYUCTICHUS

BoeinmonHATh, coueTass yCTHbIE W TNHCbMEHHBbIE TNPUEMBI, apU(PMETHYECKHE JEUCTBUA C
paloHaIbHBIMU YK CIAMHU.

Haxonuth 3HaueHUs YHUCIOBBIX BbIpaXXEHUI, MPUMEHATHh pa3HOOOpa3Hble CIOCOObI M MPHUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, CO/IepKaluX OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexonuTh OT 0/HOM (OpPMBI 3amUCH YMCceN K JIpyroi (mpeodpa3oBbIBaTh ACCATUYHYIO JIpOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUIHYIO IPOOBb).

CpaBHUBATh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yucia.

BbINONHATE MPUKUAKY M OLIEHKY pe3yJabTaTa BBIYMCICHHM, OLEHKY 3HAYEHMH YHCIOBBIX
BBIPAKECHUH. BBINTONHATE NEUCTBYS CO CTENIECHAMH C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIH HaTypaJIbHBIX YHCEIL.

PemaTte  NpaKkTHKO-ODMEHTHMPOBAaHHBIC  3aJa4yM, CBA3aHHBIE C  OTHOIUCHHEM  BEJIMYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLICHTAMHU, HHTEPIPETUPOBATD PE3YJIBTAThl PEIICHUS 33134 C y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMAaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb30Bath anredpandeckyto TEpPMUHOIIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI
yueOHOro mMarepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUYCHUSIX IE€PEMEHHBIX.

BbimonHATe npeoOpa3oBaHMs ILIEJOr0 BBIPAKEHHWS B MHOTOWIEH IPUBEICHHUEM IOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YMHO’KEHHE OJHOYICHA HA MHOIOWIEH M MHOIOWIEHAa Ha MHOIOWIEH, NPUMEHSITH
(dopMyIbl KBazipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3/I0’KEHHE MHOIOWIEHOB Ha MHOXKUTENIM C IOMOILBIO BBIHECEHMs 33 CKOOKH
00I11er0 MHOXKHTEJS, TPYIIHPOBKYU ClIaraeMblX, IpUMEHEHUs (GOpMYIT COKPALIEHHOTO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB JUIS PELICHUs Ppa3IM4yHBIX 3a7ad W3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEW ¢ HaTypajJbHBIMH IOKa3aTelsIMM Ul IpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pematp nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOMN, PUMEHSS NTpaBUia EPEX01a OT UCXOIHOTO
YPaBHEHUS K paBHOCWIBHOMY eMYy. [IpoBepsTh, ABISETCS I YUCIIO KOPHEM YpPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl IPH PEIIEHUH JIUHEHHBIX YPABHEHUHN U UX CUCTEM.

[Tonbupars mpumepsl Map YUCEN, SBISIOMUXCS pPELICHHEM JHMHEHHOrO ypaBHEHHS C JIByMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpaUK JMHEHHOIO YpaBHEHHs C JIByMs IEPEMEHHBIMH,
MOJIb3YACh T'paMKOM, IPUBOAUTH IPUMEPHI PELICHUs] YPAaBHEHUS.

Pemate cuctemMbl ABYX JIMHEHHBIX YPaBHEHUH C IByMs IIE€PEMEHHBIMU, B TOM YHCJe IpadUuecKy.

CocraBisTh M peliaTh JMHEWHOE YpaBHEHHE WJIM CHUCTEMY JIMHEWHBIX YPaBHEHMH IO YCIIOBHIO
3aJ1a4M, HUHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IOJyYE€HHBIN pe3ysbTar.



DyHKUUH

N3006pakaTh Ha KOOPJAMHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM KOOPIUHATAM, JIy4H,
OTpE3KH, MHTEPBAJIbI, 3aMMCHIBATH YHCIOBBIC TPOMEKYTKH Ha alreOpanyecKoM s3bIKe.

OTMeyaTth B KOOPAMHATHOM IIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTH Trpaduku
nuHEeWHBIX QyHKIUH. CtpouTs rpaduk Gynkuuu y = [X|.

OnwuchIBaTh ¢ TOMOLIBIO (PYHKIMHA M3BECTHBIEC 3aBUCUMOCTH MEXKY BEIMYMHAMU: CKOPOCTH, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHne (QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpadudeckuii crnoco® TpeACTaBICHUS W aHanM3a WHPOPMALWH, U3BJICKATh H
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

K xoniy o6yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONINE TPEIMETHBIC PE3YIbTAThI:

Ymncna v BbIYUCICHUS

Hcnonp30BaTh HayallbHbIE NMPEACTABIECHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEN JJI CPaBHEHMUS,
OKpPYTJICHUS ¥ BBIYMCIIEHUH, N300pakaTh AEMCTBUTEIbHBIC YK CIIA TOYKAMU Ha KOOPIMHATHON MPSAMO.

[IpumeHsATs MOHATHE apUPMETHUECKOTO KBAJpPAaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YS MPH HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJHATH MPeoOpa3oBaHUs BbIPAXKEHUH, COJEpKaIINX
KBa/IpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucy O0JIBIIKMX U MAJIbIX YMCEIl C TOMOIIBIO IECATUYHBIX Apo0el u cTeneHel uncna
10.

AJiredpanueckue BbIpaKeHUs

[IpyuMeHATh MOHATHE CTENEHHU C IIeNIbIM MMOKa3aTeNeM, BBIMOJIHATH MPeoOpa30BaHUs BbIPAXKEHU,
COJIEpXKAlIUX CTEIIEHH C LEJIbIM MOKa3aTeeM.

BbINoNHATE TOXAECTBEHHBIE NPE0Opa30BaHUsl PAIMOHATBHBIX BBIPAKEHHH HA OCHOBE IPaBHII
NeMCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckuMHu JpoOsiMHu.

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKUATEIH.

[IpumensaTh npeoOpa3oBaHMsI BBIPAKEHUM [UIS pEIIeHUs pPA3IMYHBIX 3a/Jad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewmrate nuHeiHbIe, KBaJpaTHbIE YPAaBHEHHS W PALMOHAJIBHBIC YPAaBHEHHS, CBOIAILLMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTeilKe HMCCIEAOBAHHUS YpPaBHEHUW U CHCTEM YpPaBHEHUM, B TOM YHCIE C
IpUMEeHeHHeM TpaduyecKuX MpeAcTaBleHuil (yCTaHABIMBAaTh, HMEET JIM YpPaBHEHHE WJIM CHUCTEMa
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MpoYee).

[lepexonuTh OT cioBecHOH (GOPMYTUPOBKHU 3aladyu K e€ anreOpandyeckod MOJeNu C MOMOIIBIO
COCTaBJICHUSl YPAaBHEHUSI WM CUCTEMbl YPaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJYYEHHBIA pe3ynbTar.

[IpuMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JIsi CPABHEHUsA, OLICHKH, peulaTh JIMHEWHbIE
HEpaBeHCTBA C OJHON MEPEMEHHOW M UX CHCTEMBI, JaBaTh I'paUyecKyr0 WILTIOCTPALMI0 MHOECTBA
peluieHui HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[lonumath W HCNONB30BaTh (DYHKIIMOHATBHBIE TOHATHUA M A3BIK (TEPMUHBI, CHMBOJIUYECKHE
0003Ha4YeHHUsI ), ONIPEACIATh 3HaUeHUE (PYHKIMHU IO 3HAYCHHUIO apIyMEHTa, ONPEeNATh CBOMCTBA (DYHKIIUU
o e€ rpaduxy.

CtpouTtsb rpauku 3JeMEeHTapHbIX PYHKIMH BUJIA:

y =k/x, y=x2,y=x3y = |X|, Yy = VX, OnmuCBIBaTh CBONCTBA YHUCIOBOM (QDYHKIMHU O ¢€ rpaduKy.

K koHIy 00yueHus B 9 kjacce oOyqaromuiics MoJyquT CIeAyIOLIIe MPeIMETHbIE Pe3yIbTaThl:

Yucsa v BBIYUCTICHUSA

CpaBHUBATh U YHIOPSAJOYNBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIC YHCIIA.

Beimonnate apudmernueckue eHCTBHS € palMOHANbHBIMM YHMCIAMM, COYeTas YCTHBIE H
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUNCIICHUSI C UPPALIMOHAIbHBIMU YHCIAMHU.

Haxonuth 3Ha4u€HUs CTENEHEN C LIEIBIMH [T0KA3aTeIsIMU U KOPHEW, BEIUUCIISITh 3HAUEHUST YUCIIOBBIX
BBIPAXKCHUI.

OKpyrJiATh JI€HCTBUTENIBHBIE YHCIA, BBINOJHATH TNPUKUIKY PpE3yJIbTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKEHHUH.



YpaBHeHusI 1 HEPaBEHCTBA

Pemats muHeliHbIE M KBaJJpaTHbIE YPaBHEHUS, YPaBHEHM I, CBOAIIMECS K HUM, IPOCTEHILINE JPOOHO-
paloHaIbHbIE ypaBHEHUS.

Pemrats cucteMsl AByX JIMHEHMHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUH,
B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISETCS JIMHEHHBIM.

Pemrate TekcTOBBIC 337a4M aNreOpanyecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS YPaBHEHUS WIIH
CUCTEMBI JBYX YPaBHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBoauTE MNpOCTEHIINE HCCIEAOBAaHUS YPAaBHEHMM M CHUCTEM YPAaBHEHUH, B TOM 4YHUCIE C
IIPpUMEHEHHEM TpaUyecKUX MpeACTaBlIeHUN (yCTaHaBIMBAaTh, MMEET JIM YpPaBHEHHME WIM CHUCTEMA
YpaBHEHUH pEeIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemath nuHeiiHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh PELICHUE HEPABEHCTB Ha
YHUCJIOBOU NPSMOM, 3aIMCHIBATH PELICHUE C IIOMOIIBIO0 CHMBOJIOB.

Pemars cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, N300pa)xkaTh pPELICHNE CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSMOI, 3alIUCHIBATH PEIICHUE C
MTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PELIEHUH Pa3IMYHBIX 3ajau.

D yHKUUHA

PacnoznaBaTh (QyHKUIMH H3y4yeHHBIX BUJOB. Iloka3piBaTh cXeMaTHYeCKH paCIOJIOKEHHE Ha
KOOPIMHATHOM ItockocTh rpadukoB GyHkimid Buma: y = kx, y =kx + b, y = k/x,y =ax2 + bx + ¢, y = X3,
y =X, y = ||, B 3aBucHMOCTH OT 3HaYeHNMI KO3()(HUIMEHTOB, ONMCHIBATE CBOIMCTBA ()YHKIIHIA.

Crpouth U u300pakaTh cXemMaTHUecKd I'paduKU KBaJpaTHUUHBIX (YHKIIHMM, OMHCHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIHUI M0 UX rpadukam.

Pacno3znaBate KkBajgpaTuuyHyto (QyHKUHIO 10 (GopMysie, HPUBOJUTH MPUMEPHI KBaJApPaTUUHBIX
GyHKIMN U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucaoBble MOCTEI0BATEILHOCTH U POrPecCUH

Pacrnio3HaBath apupMeTHYECKYIO0 U FEOMETPUYECKYIO TPOTPECCHH ITPU Pa3HbIX COco0ax 3aaHusl.

BbINONHATE BBIYMCIEHHUA C UCHOJb30BaHUEM (GopMyln N-ro wieHa apu@MeTHYecKol u
reOMETPUUYECKON MPOrpeCCrii, CyMMbI MIEPBBIX N YIEHOB.

N3006pakaTh 4IeHbl NOCIE10BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemats 3a1aun, CBA3aHHbBIE C YUCIOBBIMHU ITOCJIEJOBATEILHOCTAMH, B TOM YHUCJIE 3a1a4H U3 PEAILHOU
YKU3HHU (C UCTIOIH30BAHUEM KAIBKYJIATOPA, ITU(POBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

KosnuecTBo yacos DJIeKTPOHHBIE
Ne n/n HaunMeHoBaHue pa3feioB U TeM K n (uu¢poBbIe)
) NMPOrpaMMbl Bcero 05[ TPOJALHBIE %aKTquCKHe o0pa3oBaTeJibHbIE
padoThI padoThI pecypel
1 Yucna v BerunciaeHns. PanmonansHbeIe 16 1 bubaunoreka [IOK
4yucia https://m.edsoo.ru/7f415b90
bubauoreka [IOK
2 AJIreOpaneCKHe BLIPAXKCHHA 3 2 https://m.edsoo.ru/7f415b90
bubaunoreka [IOK
3 VPABHCHHUS U HEPABEHCTRA 21 2 https://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
4 Koopaunarst u rpaguii. @yHKii 24 1 https://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
S TosTopense u 0bobmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 7 0
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8 KVIACC

KosanyecTBO yacos DJIeKTPOHHBbIE
. HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m IporpaMMBb: Beero Ko;npom,m,le H%aKTH'leCKHe 06pa30BATEIBHBIE
padoThI padoThI pecypeI
bubaunoreka LIOK
1 Uucna u Beruncienns. KBagpaTtHele KOpHU 15 1 https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 1ejIbIM 7 1 bubaunoreka [IOK
I10Ka3aTeseM https://m.edsoo.ru/7f417af8
3 AJreOpanvecKue BeIpaXKeHusl. 5 1 bubmoreka [JOK
KBampatusbrit TpéxdieH https://m.edsoo.ru/7f417af8
4 Anrebpanveckre BhIPaKEHHUSL. 15 1 bubmmorexa LIOK
Anredpaunueckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHud U HepaBeHCTBa. KBajipaTHbIe 15 1 bubmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 1 bubmuoreka [JOK
ypaBHEHU M https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 DymKiun. OCHOBHEIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6nmoreka IJOK
9 DymKiun. THCI0BLIE QyHKINH 9 . https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
10 Hosropenne n ododmenue 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9 0
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3feioB U TeM K 0 (uu¢poBbIe)
n/n NMPOrpaMMbl Bcero 0; TPOALHDIE I%aKTquCKHe o0pa3oBaTeJibHbIE
padoThI padoThI pecypeI
1 Uucna u Beruncinenus. JlelicTBUTENbHEBIE 9 bubmuoreka ITOK
quciaa https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y pABHEHUS C 14 1 bubnuoreka IJOK
OJIHOW MEepEMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuoreka IJOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bub6mmoreka IJOK
4 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bub6mmoreka IJOK
S DymHiun 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIeA0BaTEIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHUe, 0000IIEHNE, CUCTEMATH3ALIUS 18 1 bu6mmoreka IJOK
3HAaHUN https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne Tema ypoka Hara DJIeKTPOHHbIEe LU POBLIe
n/n Bcero Konrposibubie H3yYeHHst oOpa3oBaTeJbHbIE Pecypchl
padoThI
1 OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, TIEPEXO1 OT OJHOM (POpMBI 3amicu 1
npoOei kK apyrou
2 [oHsTHE paMOHANBHOTO YKCIIA 1
3 CrnoxeHHe U BbIUUTaHHUE PALMOHATIBHBIX YHCEN 1
4 YMHOKEHHE U JIEJIEHHUE PAlIMOHAJIbHBIX YUCEI 1
8 Apudmernyeckue JISHCTBUS ¢ PallMOHATLHBIMH YKCIaMU 1
6 CpaBHEHHE PAIIMOHAJIBHBIX YHCEN 1
7 [NoHsTHE CTENEHN ¢ HATYPAJILHBIM [TOKa3aTeleM 1 E;gg'l;llor;eezzc]iﬂﬁ/7f4211de
8 [IpotieHTHI, 3aMKCch MPOIEHTOB B BUJIE IpOOU M JIpoOU B BHJIC IPOLIEHTOB 1
9 Pemrenre Tpex OCHOBHBIX 3aJ1a4 Ha MTPOIIEHTHI M3 PEabHOM MPAKTUKH 1
10 Pemenne 3a1a4 Ha 1pobH, IPOIEHTHI U3 PEANTbHOMN MPaKTHKU 1
11 [Ipu3HaKy AETUMOCTH HATYPAITBHBIX YHCET 1
12 PeasbHbIe 3aBUCHMOCTH. 1
13 PeanpHblie 3aBucHMOCTH. [IpsiMast mpomopIimoHaTsHOCTH 1
14 Peanpubie 3aBucuMocTi. OOpaTHast TPOIOPITHOHAITBHOCTH 1
15 Peanpubie 3aBucuMocTH. [IpssMast m oOpaTHas TPOMTOPITMOHAIBHOCTH. Perenme 1
3amaq
16 KonTtponwsHas pabota o teme "Pamumonansaeie yncima" 1 1
17 BykBenHbIe BEIpaXKeHUS 1 E&gﬁﬁ;iﬁi&oﬁﬁf A1feec
18 [lepemennsie. JlomycTrMple 3HAUEHUS] IEPEMEHHBIX 1
19 Dopmynbt 1
20 Pemenue 3a1a4 ¢ ucrions3oBanueM Gpopmy 1
21 [IpeobpazoBanue OYKBEHHBIX BBIPAYKSHHH 1 Eﬁﬁ%iﬁ?&%ﬁ/?f A1fafa
22 Packpuitite ckoGox 1 PHpeim eds00 T/ TE4LIAT0
23 [IpuBeneHmne mogOOHBIX ClIaraeMbIX 1
24 [IpeoOpaszoBanue OyKBEHHBIX BhIpaKeHHH. Pemmenune 3amau 1
25 CBOJCTBa CTENEHN C HATYPAJIbHBIM IIOKa3aTeIeM 1 EtPtIGH.HOTeKa LOK
ps://m.edso0.ru/7f421382

26 YMHOXEHHE U JIeJIeHH e CTENEeHEN ¢ HaTypalbHBIM IIOKa3aTeeM 1 Bubmmorexa LIOK

https://m.edsoo.ru/7f42154¢
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27

Bo3BeneHue B cTeneHb IMPOU3BCACHMS, YaCTHOI'O

28 BosBenenue crenelu B CTENEHD bubmmorexa LIOK
O3BCNICHUC CTCTIC crene https://m.edsoo.ru/7f4218be
29 KoutponsHas padora "CreneHs ¢ HATypaJIbHBIM [HOKa3areiaeM" 1 bubmmorexa LIOK
OHTPO. a1 pabota CIICHb C HAaTypa OKasatene https://m.edsoo.ru/7f42276e
30 OMHOYJICH M €ro CTaHJIaPTHBIA BUJT 1
31 VYMHOXEHUE OJHOYJIEHOB 1
32 Bo3Benenne ofHOWIEHOB B CTEIEHD 1
Bubaunoreka [IOK
33 Muorounens! 1 https://m.edso0.ru/7f422930
34 Crox 1 Bbubaunoreka [IOK
JIO)KEHVE Y BEIYMTAHUE MHOIOWIEHOB https://m.edsoo.ru/7f422af2
35 YMHOXeHHEe OJHOYJIEHa Ha MHOT'OYJIeH 1 bubmorexa LOK
1 https://m.edsoo.ru/7f422cc8
Bbubaunoreka [IOK
36 YMHOKEHNE MHOI04JICHOB 1 https://m.edsoo.ru/7f422fca
37 C 1 bubaunoreka [IOK
JIO’KEHHE, BbIUMTAHUE, YMHOKEHHE MHOTOUJICHOB hitps://m.edsoo.ru/7§423182
38 DopMyIIsl COKpalEHHOro yMHOKeHnA. KBaapaT cyMMBI ¥ KBagpaT Pa3sHOCTH 1 bubmmorexa LIOK
pMYy. pail M : Ap M Apar p https://m.edsoo.ru/7f42432a
39 Pemenme npuMepoB Ha BO3BEICHUE B KBaIpaT CYMMBI M pa3HOCTH JABYX 1
BBIpAKEHU
40 PasnoxxeHne Ha MHOXKHUTEIH C MTOMOILBI0 (QOPMYIT KBajapaTa CyMMbI M KBaJpaTa 1 Bubmuorexa [IOK
Pa3sHOCTH https://m.edsoo.ru/7f42464a
a1 @ . P 1 Bubmuoteka [JOK
OpPMYJIBI COKPAIIEHHOTO YMHOXeHHs. Pa3HOCTh KBagpaTOB https://m.edsoo.ru/7f424¢12
42 YMHOKEHHE Pa3HOCTH IBYX BBIPAKEHHUHA HA MX CYMMY 1
43 Dopmynsl cokpaléHHoro yMHoxenust. CymMma 1 pa3HOCTh KyOOB 1 bubmuorexa [IOK
pMYy. pai M - WYM p Y! https://m.edsoo.ru/7f424fd2
44 dopMyIsl COKpaléHHOro YMHOXKeEHHUI. Perenne 3amau 1 bubmuorexa [IOK
pMYy. pai M ) A https://m.edsoo.ru/7f4251d0
bubmuoreka [JOK
45 [IpaBuito BeIHECEHUS OOIIET0 MHOKHUTENS 32 CKOOKH 1 https://m.edsoo.ru/7f423312
bubmuoreka [JOK
46 BriHeceHre 001ero MHOXKHATENS 32 CKOOKH 1 https://m.edsoo.ru/7f4237fe
47 PasioxxeHne MHOrOYJIEHOB Ha MHOXKHUTEIN CITOCOOOM I'PYIIITUPOBKHA 1 Bubmuorexa [IOK
pYyHInp https://m.edsoo.ru/7f4239de
48 Pemmenve npuMepoB Ha pa3ioKeHWe MHOTOWIEHOB Ha MHOXHUTEIH 1
49 [IpeoOpazoBaHue IENOT0 BBIPAXKEHUSI B MHOTOWIEH 1
50 [IpeoOpazoBaHUe MENBIX BRIPAKEHHH 1
51 KontponbHas pabora o teme "MHorowieHs!" 1
52 YpaBHeHue, mpaBuiia peoOpa3oBaHus YpaBHEHNS, pABHOCHJIBHOCTD YPaBHEHUI 1
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53 JluneiiHOE ypaBHEHUE C OJTHOMN MTepeMeHHON 1
54 Uucno xopHel TUHEHHOT BHEHUS 1 Grbmorexa LIOK
CII0 KopHE CHHOIO ypaBHC https://m.edso0.ru/7f420482
55 Pemienne nMHEHHBIX ypaBHEHHUN 1
56 Pemenne 3a7a4u ¢ moMOIIBI0 ypaBHEHUH 1 bubamorexa LIOK
A LLBIO yP https://m.edsoo.ru/7f42064e
57 C . . 1 Bubaunoreka [IOK
OCTaBJICHUE JIMHEHHBIX YPAaBHEHUH 110 YCIIOBHUIO 3aJIauu https://m.edsoo.ru/7§420806
58 PerieHre TeKCTOBBIX 337124 C IIOMOIIBIO YPaBHCHHIA 1 bubamorexa LIOK
A ILBIO yp https://m.edsoo.ru/7f4209a0
" v " Bbubmoreka [JOK
59 KontponbHas pabora "JIuHeiHbIe ypaBHEHUS 1 https://m.edsoo.ru/7f420e6e
60 h o 1 Bbubaunoreka [IOK
WMHEITHOE YpaBHEHUE C JIByMsI IEPEMEHHBIMH M X CHCTEMBI https://m.edsoo.ru/7f427¢32
61 JluneiiHOe ypaBHEHHUE ¢ ABYMsI IEPEMEHHBIMHU U €ro rpaduk 1 bubmorexa LIOK
yp ABYM p p https://m.edsoo.ru/7f427e8a
62 CucreMa IByX TUHEHHBIX YPaBHEHUN ¢ ABYMsI epeMeHHBIME. OTipeiencHme 1 Erbmorexa LIOK
ABYX yp ABYM p - VTpea https://m.edsoo.ru/7f42836¢
63 Cucrema JIByX TMHEHHBIX ypaBHEHUH ¢ ABYMsI llepeMeHHbIMU. [ 'padudeckuii 1
Croco0 perieHus
64 Pemienne cucteMbl ABYX JIUHEUHBIX YPAaBHEHUM C IBYMS TIEpEMEHHBIMU 1
CII0COOOM TTOJICTAHOBKH
65 Perienue cucrem nuHelHbIX ypaBHeHUH. Crioco0 MOACTaHOBKU
66 P . 6 bubaunoreka LIOK
elIeHNe CUCTEM YPaBHEHUH CIIOCOOOM CIIOXKEHUS hitps-//m.edsoo.ru/7f4284de
. Bubnuoreka [JOK
67 Pemenue cucrem ypaBHennid. Criocod cioxeHnus 1 https://m.edsoo.ru/7f42865a
68 Pernrenre cricreM THHEHHBIX YpaBHEHHUH TpeMsl criocobaMu 1
69 Pemrenne Tekcro 3aJ1a4 ¢ MOMOIIBIO CUCTE aBHCHUH 1 Bubmworexa LIOK
HICHNC TCKCTOBBIX 337141 C IHOMOLIb UCTCM ypaBHCHUH https://m.edsoo.ru/7f4287d6
70 Perienrie TeKCTOBBIX 3a]]a4 COCTaBJICHUE CHCTEM YPaBHEHUN 1
71 Pemmenne cucreM ypaBHEHHHA 1
72 KonTponsnas pabdora no Teme "Cucre aBHEHMIT" 1 Bubmworexa LIOK
HTpOJIbHAS paboTa 110 TEM MICTCMBI ypaBHCHUH https://m.edsoo.ru/7f421044
73 K . 1 bubmuoreka [JOK
OOpAHMHATA TOUKH Ha MPAMOH https://m.edsoo.ru/7f41de76
bubmmoreka [JOK
74 Uucnosle npoMexyTku. OnpenencHue 1 https://m.edsoo.ru/7fA1dfE2
75 [TocTpoeHne YUCITOBBIX IIPOMEKYTKOB 1
76 PaccrosiHue Mexay AByMsl TOYKAMHU KOOPJMHATHOMN MPsIMOM 1
77 Haxoxenue pacCTOsHIS MEXY IBYMsI TOYKAMH KOOPIMHATHOMN TIPSIMOM 1
bubmuorexa [IOK
78 [IpsmoyroneHas cucTreMa KOOpHAT Ha TUIOCKOCTH 1

https://m.edsoo.ru/7f41el6e
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bubanoreka [IOK

79 [IpsamoyronsHas cucTeMa KOOpIMHAT Ha TUIOCKOCTH. Pemenne 3amau 1 https://m.edsoo.ru/7f41e42a
bubanoreka [IOK
80 [Tpumeps! rpaduKoB, 3a1aHHBIX HOPMYyTaMH 1 https://m.edsoo.ru/7f41e8a8
[Tpumeps! rpaduKoB, 3a1aHHBIX HOPMYIaMH, UCTIOJIB3YEMBIX B peaIbHOM BuGauorexa [JOK
81 1 .
IPaKTHKE https://m.edsoo.ru/7f41ed80
82 Urenne rpaduKoB, 3aJaHHBIX OpMyIaMu 1
83 [TocTrpoeHue rpauKoB, 3alaHHBIX (HOpMyIaMU 1
. brbmmorexa [IOK
84 Urenne rpauikoB peasbHbIX 3aBUCUMOCTEH 1 https://m.edsoo.ru/7f41ea24
85 Urenne rpaMKoB peasibHbIX 3aBUCHMOCTEH. Pelenne npakTiHueckux 3a1au 1
bubroreka [IOK
86 Ionarue QyHKumm 1 https://m.edsoo.ru/7f41ef06
87 I'paduk pyakumn 1
o . bubanoreka [IOK
88 CroticTsa ynKumit 1 https://m.edsoo.ru/7f41f078
" o on bubaroreka [IOK
89 Perenue 3anad no teme "CBoiicTBa (hyHKIMI 1 https://m.edsoo.ru/7f41fLfe
. bubaroreka [IOK
90 Jlunelinas GyHKumA 1 https://m.edsoo.ru/7f427282
. . bubmuoteka [JOK
91 Jlunelinas QyHKUMA U ee CBOHCTBA 1 https://m.edsoo.ru/7f427412
. . bubaunoreka LIOK
92 I'papuk muelinol QyHKin 1 https://m.edsoo.ru/7f426d1e
93 IToctpoenue rpaduka JIMHEHHON HYHKIMH 1
94 I'paduk pyaknmn y =[X| 1
95 IMoctpoenue rpaduka QyHKIMH Y =[X]| 1
" " bubmunoreka IIOK
96 Kontponbehas padora no Teme "Koopaunats! v rpaduku. OyHKIHH 1 https://m.edsoo.ru/7f41f50a
" " Bbubmuoreka [JOK
97 [ToBTOpenue Temsl "Uncina u BEIYUCICHUS 1 https://m.edso0.ru/7f429c6e
" " bubnuoreka HOK
98 IloBTOpenue Temb! "Y paBHEHUS 1 https://m.edsoo.ru/7f429f32
" " bubmuoreka HOK
99 [ToBTOpenue Temb! "AnrebpandecKkue BRIpaKeHUs 1 https://m.edso0.ru/7£42a0€0
" " Bubmmoreka [JOK
100 IToBTOpenne TeMsl "CreneHb ¢ HaTypaJbHBIM MTOKa3aTeNeM 1 https://m.edsoo.ru/7f42a27a
101 Bcepoccuiickas mpoBepouHasi pabota 1
" " Bubmmoreka [JOK
102 Tlosroperue Tembl "QyHKLIHI 1 https://m.edsoo.ru/7f42a900
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102
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MHNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3JeNioB IIKOJHLHONH MaTEMaTHKH, UMEIOLINK CBOEH LENbI0 00eCIIeUnTh
H3y4YeHHE CBOWCTB U Pa3MepoB (UTYp, X OTHOLIECHWH M B3aWMHOE PACIOIOKEHHE, OMUPAETCS Ha JIOTHYECKYIO,
JOKa3aTeNbHYIO IMHUIO. LIeHHOCTh N3y4eHns TeOMEeTpUN Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMsI 3aKITI0UAETCs
B TOM, YTO O0YYaIOLIMICS YUUTCA IPOBOAUTH JIOKA3aTENbHbIE PACCYKACHUS, CTPOUTH JIOTMYECKUE YMO3AKITIOU CHHS,
JIOKa3bIBaTh WCTHHHBIE YTBEP)KIACHUS M CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKIEHHS «OT
MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT IPHU3HAKOB, (JOPMYITHPOBATH OOPATHBIC YTBEPKACHHUSL.

Bropoli 1nenst0 U3ydeHHs] TEOMETPUU SIBIISIETCSl HCIIOJIB30BAHUE €€ KaK MHCTPYMEHTa IIPU PEILECHUU Kak
MaTeMaTHYECKHX, TaK W MPAaKTUYECKHX 3aJiayu, BCTPEUAIOMIMXCsS B peajbHOM jku3HU. OOydarommiics AOJKEeH
HAYYHUTHCS OMPEACIUTh TEOMETPUUYECKYIO (QUTYPY, OIHCATh CIIOBAMH JaHHBINA YePTEXK WU PUCYHOK, HAWTH MJIOMAIb
3eMEeNIbHOT0 yYacTKa, pacCYUTaTh HEOOXOTMMYIO JUIMHY ONITOBOJIOKOHHOTO KaOest M TpeOyeMbIe pa3Mephl rapaxa
JUIS aBTOMOOWII. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JIUHUS B U3yYeHUHU reomerpud. llpu pemenun
3aJ1a4 MPaKTUYECKOro XapaKkTepa 00y4aroMiCs YIUTCS CTPOMTh MAaTEMAaTHYECKUE MOJICIH PeabHbIX )KHU3HCHHBIX
CHTyaHI/Iﬁ, IMPOBOAWUTH BBIYUCIICHHA U OLUCHUBATDH aICKBATHOCTD IMOJIYYCHHOI'O pE€3yJibTaTa.

Kpaitne BakHO MOmYEPKHMBATH CBSI3M TEOMETPUU C JAPYTUMH Y4eOHBIMH MpeaMeTaMy, MOTHBHPOBATH
WCTIOJIb30BAaTh ONpENCICHNs] TeOMETPUIECKUX (QUryp M TOHSTHH, JEMOHCTPHPOBATH MPUMEHEHHE IONYYCHHBIX
yMeHHI B (M3UKe W TEXHUKE. DTU CBI3M Hambolee sSpKO BHIHBI B Temax «BekrTope», «Tpuronomerpuueckue
COOTHOIIECHUs», «MeTroj koopauHaT» u «Teopema [Tudaropay.

YueOHbiii kKype «'eoMeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC pa3jieibl copepkanus: «I eoMeTpuueckue
¢burypsl U ux cpoiicTBa», «l3MepeHHe TEOMETPUYECKUX BEIHYHHY», «JleKapTOBBl KOOPJMHATHI Ha TLIOCKOCTHY,
«Bekropbl», «/IBrkeHus iockoctny, «[IpeodpazoBanus mogo0us.

Ha uzyuenne yue6noro xypca «I eomerpusi» orBoautcsa 204 gaca: B 7 knacce — 68 gacoB (2 yaca B HEZENIO),
B 8 kmacce — 68 gacos (2 Jaca B HezleN0), B 9 kiracce — 68 gacoB (2 "aca B HEIEIIO).

COJAEPKAHUE OBYYEHUS

7 KJIACC

Hauanbabie moHATUS reoMeTpud. Touka, mpsmasi, OTPe30K, Jyd. Yroi. Bunbl yrinoB. BepTukanbHble U
cMexHbIe yribl. buccekrpuca yria. Jlomanasi, MEHOroyronbHuK. [lapamienbHOCTh U IEPIIEHANKYIISIPHOCTD MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM CUMMeETpHH. lIprMepbl CHMMETPUH B OKpY’KaloleM
MHpE.

OcCHOBHBIE TOCTPOEHHUS C TIOMOIIBIO IUPKYIIS U TuHEHKU. TpeyronsHuK. BricoTa, MmennaHa, OuccekTpuca, ux
CBOIICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUN TPEYrodbHUKN. HepaBeHCTBO TpEyTroNbHHKA.

CBoiicTBa 1 TPU3HAKHN paBHOOEIPEHHOT O TpeyronbHuKa. [Ipi3Haky paBeHCTBa TPEYTONEHUKOB.

CBoiicTBa ¥ IPU3HAKH NapaJUIeNbHBIX TPsMBIX. CyMMa YTIIOB TpEYTrOIbHIKA. BHEIIHNE YTITBI TPEYTOBHUKA.

[IpssmoyroneHBIA TpeyronbHUK. CBOWCTBO MEIAWAaHBI IMPSMOYTOJIHHOTO TPEYTONbHUKA, MPOBEAEHHOW K
runorenyse. [Ipu3Haku paBeHCTBA MPSIMOYTONBHBIX TPEYTOIBHUKOB. [IpAMOyTONbHEIH TpeyronbHHK ¢ yriaoMm B 30°.

HepaBeHcTBa B reomMerpuu: HEpPAaBEHCTBO TPEYTOJbHHUKA, HEPAaBEHCTBO O JUIMHE JIOMAaHOHW, TeopeMa O
OoubmieM yriie u OOJbIIel CTOpOHE TpeyroNbHUKA. [lepneHanKysip 1 HAaKIIOHHASL.

'eomerpudeckoe MecTo TOYeK. buccekTpuca yria W CepenuHHBIA MEPIEeHANKYISP K OTPE3Ky Kak
TE€OMETPUIECKIE MECTa TOUEK.

OKpy>KHOCTh U KpYT, XOpAa U IUAMETP, UX CBOMCTBAa. B3auMHOE pacnoiioKeHHE OKPYKHOCTH U MPSMOIL.
Kacarenpnast 1 cekymas k okpykHOCTH. OKpY:KHOCTb, BITMCAaHHASA B Yroil. BrmcaHHast U onmucaHHast OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KVIACC

Uersipéxyronpauku. [lapamienorpamMM, ero mpu3Hakd M CBOMCTBa. YacTHBIE cilydad MapajuienorpaMMoB
(IpssMOYTONIEHUK, pOMO, KBaJpaT), WX MPHU3HAKH W CBOicTBa. Tpamenus, paBHOOOKas Tparenws, e€ CBOWCTBAa U
npu3Haku. [IpsmoyrompHas Tpanemnwus.

Meron ynBoenus meauansl. LlenTpanpHas cummerpus. Teopema daneca u TeopemMa O MPOMOPIIUOHATHHBIX
OTpe3Kax.

Cpennue IMHUU TPEYroiabHUKa U Tpaneuuu. LleHTp Macc TpeyrojabHUKa.

[lomobue TpeyrompHUKOB, Kod(hduimenT momobus. llpu3Haku momoOus TpeyrombHUKOB. llprMeHeHue
OIO0MS TIPH PEIICHUH MTPAKTHYECKUX 3a]1aY.

CsoiicTBa miomnianeii reomerpudeckux Guryp. GopMyIibl Ui WIONIAAN TPEYyrodbHUKA, TapajuieiorpaMma,
pomb6a u Tpanenuu. OTHOILIEHHUE TUTOMAAei MOT00HBIX QUTYD.

Brrancienue momasei TpeyroibHUKOB U MHOTOYT'OJIbHIKOB Ha KJIeT4aToi Oymare.

Teopema [udaropa. [Ipumenenue Teopemsl [ludaropa nmpu pereHnn NpakKTUIECKUX 3a/1a4.



CuHyc, KOCHHYC, TAHT'€HC OCTPOr0 yria MpsIMOYT'OJILHOT'O TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUIECKOE
ToxaecTBO. TpuroHomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrincanHbie v IGHTpaNbHBIE YTIIbL, YTOJI MEXIY KacaTeIbHOH U XOpJ0i. YT MEKAY XOpJaMH U CEK YIIIIMH.
Brucanneile W ONMUCaHHBIE YETHIPEXYTrONbHHUKH. B3amMHOE pacnonoxeHne JIByX OKpykHocTei. Kacanme
oKpyxHocTei. O01I1e KacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB or 0 no 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO. DOpMyIIbI
MIPUBEICHUSI.

Pemenne TpeyronpHHKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PellleHMe MpaKTHYeCKHX 3a7ad C
HCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoranue nomodus. [logo0Kre COOTBETCTBEHHBIX JIEMEHTOR.

Teopema o mpou3BeeHUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUH OTPE3KOB CEKYILUX, TEOpeMa O KBaIpaTe
KacaTeJIbHOM.

Bexrop, nnmuHa (Momynb) BEKTOpa, COHAIPABIEHHBIC BEKTOPHI, MPOTHBOMOIOKHO HAMPABICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMyd HaJ BEKTOpaMu. Pa3liokeHWe BEKTOpa MO JBYM
HEKOJUTMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKajsipHOE NPOW3BEACHHE BEKTOPOB, MPUMEHEHHE IS
HAXOXKJCHUS JUTMH U yTJIOB.

JlekapToBBI KOOPJMHATHI Ha TUIOCKOCTU. Y paBHEHHUsI MPSIMON M OKPYKHOCTH B KOOPJMHATAaX, TIepeceucHre
OKPYXHOCTEH U MpAMBIX. MeTo KOOPAUHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTONTBHUKH. J[7TMHA OKpY>KHOCTH. ['paycHast U paluaHHasi Mepa yria, BEIYUCICHUE AITHH
Iyr okpyxxHocTel. Ilnonans kpyra, ceKkropa, cerMeHTa.

JIBYDKEHHUS TUTOCKOCTH M BHYTpPEHHHE CUMMeETpHH (Quryp (dJIeMeHTapHbIe npejcTaBienus). [lapannenbHbrii
neperoc. IloBopor.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJabTaThl OCBOCHUS TIPOrpaMMbl yueOHOTro Kypca «['eoMeTpus» XapaKTepu3yloTCsl:

1) naTpuoTH4YecKoe BOCIUTAHHE:

MIPOSIBJICHHEM WHTEpEca K MPOILIOMY H HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSIM POCCHUMCKMX MAaTEMaTUKOB M POCCUICKOM MaTEeMaTHYECKOW IIKOIBI, K HCIOJB30BAHUIO ITHX
JOCTH)KEHUH B IPYTHX HAyKax M MPUKIATIHBIX cepax;

2) rpa:kancKoe H JyXOBHO-HPaBCTBEeHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOTHEHHIO OOS3aHHOCTEH TpaKTaHWHA W peajM3alliyl ero IpaB, MPEICTaBICHUEM O
MaTeMaTHYeCKIX OCHOBAX ()yHKIIMOHUPOBAHUS PAa3INIHBIX CTPYKTYD, SIBICHUH, IPOIEAypP TPaKIaHCKOT0 O0IIecTBa
(mammpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO ITHYECKUX MPOOIEM, CBA3aHHBIX C IMPAKTUIECCKAM
MIpUMEHEHNEM JOCTH)KEHWH HAayKH, OCO3HAaHHEM Ba)KHOCTH MOPAIBHO-3THYECKHX NPHUHIUIOB B AEATEIHHOCTH
Y4E€HOTO;

3) TpyAoBOe BOCIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHHHM MPAKTHYECKHX 3a/Jad MaTeMaTHYeCKOH HaIpaBlIeHHOCTH,
OCO3HAHMEM BAXXHOCTH MaTEMaTHYECKOTr0 OOpa3oBaHWS Ha MPOTSDKEHHWH BCEH KU3HH IS yCIEITHOMN
npohecCOHaTBHON AEATEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM
WHIUBUIYAITEHOW TPAEKTOPHUH 00pa30BaHMs M KU3HEHHBIX IUIAHOB C YUETOM JIHYHBIX HHTEPECOB M OOIIECTBEHHBIX
moTpedHOCTEH;

4) 3cTeTHYecKoe BOCIIMTAHME:

CHOCOOHOCTBIO K IMOIIMOHAJFHOMY W JCTETUYECKOMY BOCIHPHATHIO MAaTeMaTHYECKHX OOBEKTOB, 3ajad,
pelIeHuit, paccyXIeH!i, YMEHUIO BUJIETh MATEMAaTUIECKIE 3aKOHOMEPHOCTH B ICKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUSL:

OpHEHTalnell B JEITETHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX IMPEJCTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKA, IPUPOJBI M O0IIEeCTBa, MTOHWMMAaHUEM MaTeMaTHYeCKOW HayKH Kak chepbl
YeIIOBEUECKOU JeITETbHOCTH, STAIlOB €€ Pa3BUTHS ¥ 3HAYMMOCTH TSl Pa3BUTHS ITUBIIIA3AIINHY, OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH U MaTeMaTHIeCKOW KYJIbTypOr KaK CPEeCTBOM TIO3HAHUS MHPA, OBJIAJICHUEM ITPOCTEHIINMHU HaBBIKAMU
WCCIIe/IOBATEIBCKOM JIEATEIIbHOCTH;

6) puznveckoe BocnuTanue, popMIupoBaHHeE KYJIbTYPhI 310POBbS H SMOIHOHAIBHOIO 0J1arONMOJIyYns:

TOTOBHOCTBIO IPUMEHSTH MAaTEMaTHYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEACHUS 3I0POBOro oOpasza
KU3HU (370pOBOE NMUTAHUE, COANTAHCUPOBAHHBINA PEXUM 3aHATHHI U OT/ABIXa, PETyspHas QU3nvecKas aKTHBHOCTS ),
c(hOpMHUPOBAaHHOCTHIO HaBBIKA Pe(IEKCHM, MPU3HAHMEM CBOETO MpaBa Ha OIMMOKY W TaKOro JK€ MpaBa JPYroro
YEIOBEKa;

7) 3KoJ0rHYecKoe BOCIIMTAHME:



OpHCHTalMell Ha MpUMEHEHHE MaTeMaTHYECKMX 3HAaHWW Uil PelIeHHs 3aJady B o0JacTH COXPaHHOCTH
OKpY’Karolllel cpernpl, MIaHUPOBAHUSA MTOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCTECTBUI 751 OKpYIKaroLel cpenpl,
OCO3HaHHEM TTI00aTFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IMyTel UX peleHHUs;

8) apanTanus K U3MEHSIOIIUMCS YCI0BUSIM COUMAIBHON U NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHAX HEONPEAENEHHOCTH, MOBHIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
Yyepe3 MPaKTUYECKYI0 AATENbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS y APYTHX Jofel, MpuoOpeTaTh B COBMECTHON
JeSITeIbHOCTH HOBbIE 3HaHHUS, HABBIKU U KOMIIETEHLIUY U3 OIbITA JPYTHUX;

HEOOXOMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHHI, B TOM YKCIIe POPMYTHUPOBAThH MIEH, TIOHSITHS, TUIIOTE3bI
06 06’beKTaX " ABJICHUAX, B TOM YHCJIC paHCC HCEU3BECTHBLIX, OCO3HABATH I[C(i)I/IHI/ITBI CO6CTB€HHI)IX 3HAHUN M
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAI[MIO0 KaK BBI3OB,
TpeOYIOMUH KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHHUS U JCHCTBHS, POPMYIMPOBAThH U OLICHUBATH PUCKH
W TIOCIENICTBHS, (POPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJbTATDbI
IMo3naBaTenbHbIe yHHBEPCAILHBIE YUeOHbIE eliCTBHS
Ba3zoBble 1oruveckue aeiicTBus:

o BBIABJIATH U XapaKTECPU30BATH CYHICCTBECHHBIC ITPU3HAKN MATEMATUICCKUX O6’beKTOB, HOHHTHﬁ, OTHOIIEHUH
MEXKIy MOHSATUSIMHU, (OPMYJIMPOBATH OINPEICICHUS TOHATUH, YCTaHABIMBATh CYHICCTBEHHBIH IPH3HAK
KJaccu(UKaIiy, OCHOBaHHS JIJIsl 0000IEHHS U CpaBHEHUS, KPUTEPUHU IIPOBOTUMOTO aHAIIN3a;

®  BOCIPUHUMATH, (HOPMYIMPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPIUTEIbHBIC M OTPHUIATEIbHBIE,
eAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC,

o BBIABJIATE MAaTEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IIPOTUBOPEYHA B @aKTaX, JaHHBIX,
Ha6JHOIIeHI/I$IX U YTBCPXIACHUAX, Mpe€ajiaratb KpPUTCPpUH [Jid BbIABJICHUSA SaKOHOMepHOCTeﬁ u
[IPOTUBOPEUHIA;

o ACIaTh BBIBOJbI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W WHIAYKTHBHBIX YMOSaKHIOquHﬁ,
YMO3aKJIIOUEHHH 10 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMaTHYECKUX YTBEP)KIEHWH (TpsAMble M OT TPOTUBHOTO), MPOBOIUTH
CaMOCTOSTEIILHO HECIOXKHBIC JIOKA3aTelNbCTBA MATEMAaTHYECKHX (DaKTOB, BHICTPAaWBATH apryMEHTAIIHIO,
MIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpaTh CIIOCOO pelleHust yueOHOM 3amauu (CpaBHHBATh HECKOJIBKO BapUAHTOB PEIICHHMS, BHIOMpATh
HauboJee MOAXOAAIINI C YUETOM CAMOCTOATENBHO BBIIEIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareabcKue AeiicTBUA:

®  WCHONH30BATH BOMPOCH KaK HCCIIEAOBATENBCKANA WHCTPYMEHT IO3HAHUS, (DOPMYyTHPOBATH BOIPOCHL,
(uKcupyrolpe TPOTHBOpPEYHE, NPOOJIEMY, CaMOCTOSTEIBHO YCTaHABIMBATH KCKOMOE U JIAaHHOE,
(hopMupPOBaATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIHIO, MHEHHE;

® TPOBOAUTH IO CaMOCTOSITENIFHO COCTABICHHOMY IUIaHy HECIOXHBIM AKCIEPUMEHT, HeOOIbIIoe
WCCIIEJIOBAHNE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTEeMAaTHYecKOro OOBEKTa, 3aBHCHMOCTEH OOBHEKTOB
MEeXITy co00ii;

®  CaMOCTOATENBHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOABI IO PE3yNIbTaTaM IPOBEAEHHOTO HAONIOIEHUS,
WCCIIEJIOBaHMUS, OLICHUBATH TOCTOBEPHOCTH TOJTYUEHHBIX PE3yIbTATOB, BEIBOIOB M OOOOIIEHMIA;

® TIPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEIIIOIOKEHUS O €0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Pabora c undopmaiueii:

®  BEIABISITH HEIOCTATOYHOCTh M U30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIS pEIISHIS 3a/1a4H;

e BEIOMpaTh, AHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3NTUIHBIX BUAOB H
(hopM npencTaBIeHNS;

e BEIOWpaTh (opMy mpencraBieHus WHGOPMAIMM W WIUIIOCTPUPOBATH pelIaeMble 3aJjaud CXEMaMH,
IrarpaMMaMi, MTHOM TpauKoi U HX KOMOMHAIMSIMU;

®  OLIEHWBATh HAJEKHOCTH MH(DOPMAIIUY IO KPUTEPHSIM, TIPEIIOKEHHBIM yUUTEIeM WITH CPOPMYITHPOBAHHBIM
CaMOCTOSTENBHO.

KoMMyHHKaTHBHBIe YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBHSL:

® BOCIPUHUMATH U (DOPMYITUPOBATH CYKIEHHS B COOTBETCTBHH C YCIOBHSMH U HEISIMH OOIIEHUs, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHsI B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
XO/ly peleHus 3a7a4i, KOMMEHTUPOBATh MOJTY4YEHHBII Pe3ybTaT;

e B Xo0Je 00CYX/IeHHs 33/1aBaTh BOIPOCHI 10 CYyLIECTBY 00CYKIaeMON TeMBbI, TPOOIeMBbl, pelraeMoi 3aJaut,
BBICKa3bIBaTh UJIEH, HALIEJICHHBIE Ha MTOUCK PELIEHUS, COMIOCTABIISTH CBOH CY)KICHUS C CYKACHUSIMU IPYTUX
YYaCTHHUKOB JHajiora, OOHApYyXHBaTh pasziMylMe MW CXOACTBO IO3MLUH, B KOPPEKTHOH ¢opme
(hopMyTUpPOBaTh Pa3HOIIACHS, CBOU BO3PAKEHMUS,;



® TIPEACTaBIATh PE3YNBTATHI PEIICHUS 3aJ[a4, 3KCIICPUMEHTA, MCCICOBAHMS, MPOEKTa, CAMOCTOSTEIHLHO
BBIOMpATh POPMAT BHICTYILICHHSI ¢ YYETOM 33124 PE3CHTAIIUKN U 0COOCHHOCTEH ayIUTOPUY;

®  TIOHMMATh U UCIIOIH30BATh MIPESUMYIIIECTBA KOMaHTHON U MHIUBUIYaIbHOM paOOTHI TPH PEIICHUH YUeOHBIX
MaTeMaTHYECKUX 3a]1ay;

® T[PUHMMATh IEIb COBMECTHOH [IEITCIBHOCTH, IUIAHUPOBATh OpPTaHHW3AIMI0 COBMECTHOW paboThI,
pacnpenensaTh BUIbI paboT, JOrOBapUBAThCS, 00CYK/IATh MPOLIECC U PE3YNIBTAT paOOThI, 0000IIaTh MHEHHUS
HECKOJIbKUX JTIOJICH;

® y4yacTBOBaTh B TIPYHIOBBIX (hopMax paboThl (0OCYKJEHHS, OOMEH MHEHHMSIMH, MO3TOBBIC IITYPMbI H
JPYTHeE), BBITOIHATH CBOK YaCTh Pa00THI U KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMU WICHAMH KOMAaH/IbI,
OLICHUBATh KAYECTBO CBOCTO BKJIAJIa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YUYaCTHUKAM U
B3aUMOJCUCTBUS.

PeryasiTuBHBIe yHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranusanus:
®  CaMOCTOSITENILHO COCTABIJISATH IUIAH, allTOPUTM pElIeHUs 3ajadd (WIH €ro 4acThb), BHIOMpaTh CIOCO0
pemieHnss ¢ Y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEICHUH C y4ETOM HOBOW MH(pOPMAIIHH.
CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEIIEKT:
® BJIAJIETh CHOCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ybTaTa pelieHus MaTeMaTHUeCKON
3a/1a4u;
® TPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHHUKHYTH IMpPH PEUICHWH 3aJla4d, BHOCHTH KOPPEKTHUBHI B
JIeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTENH;
®  OLIEHWBATh COOTBETCTBHE PE3YIbTAaTa ACATENbHOCTH IMOCTABIEHHOHN 1M M YCIOBHUSAM, OOBSCHITH TPUIHHBI
JOCTH)KEHUS WIIH HETOCTYIKEHHS 1IENH, HAaXOANUTh OIIMOKY, TaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHus B 7 kjacce 00yJIarONIHICs TOTYIUT CISTYIOIIHE MPEeAMETHBIC PE3yIbTATHI:

PacniozHaBaTh W3yueHHBIE TeOMETpUIECKUE (BUTYPBI, ONPEAENIATh UX B3aUMHOE PACIIOIOKEHHE, H300paKaTh
reoMerpudeckre (GUTYphI, BHITIOTHATh YEPTEKH 110 YCIOBHIO 3a/1aun. M3MepsATs TuHEHHbIE U YTIIOBbIE BETMYHHEIL.
Pemate 3aaun Ha BRIYHCIICHHE JJTUH OTPE3KOB U BETMYNH YTIIOB.

Jenate TpyOyr0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJMYUH IPEAMETOB B PEANbHOW KHU3HH, Pa3MEpOB
MPHUPOIHBIX 00BEKTOB. PazmyaTte pa3mMepbl 3TUX 00HEKTOB MO TOPSIKY BEITHYMHEIL.

CTpouTh 4epTEXH K TEOMETPUYECKIM 3a7adaM.

[lomp30BaThCS TpU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, FWCIIONB30BaTh TPU3HAKA W  CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIbHUKOB TIPH PEIIEHNH 3a]1ad.

[IpoBoanTh TOTHYECKHE PACCYKIEHHS C HCITOIB30BAaHUEM I'€OMETPUUECKUX TEOPEM.

[Tomp30BaThCS MpU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEINAHBI, POBEEHHOMN
K TUTIOTEHY3€ MPAMOYTOIHHOIO TPEYTOJIFHUKA, B PEIICHUH T€OMETPUYECKUX 3a/1a4.

OnpenensaTe NapaieNbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIe 00pa3yeT ¢ HUMH ceKyiasi. Onpenenars
[apajieNbHOCTh MPSIMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJAHOM MPSIMOW 10 TOUEK APYroi NpsiMOM.

Pemate 3amaun Ha KiteT4aToi Oymare.

[IpoBoAWTE BEIUMCIIEHUS M HAXOAUTH YUCIIOBBIE M OyKBEHHBIC 3HAUCHHUS YIIIOB B TEOMETPUUECKUX 3a7adax C
WCIIONB30BAHMEM CYMMBI YIJIOB TPEYrOJbHUKOB W MHOTOYT'OJIBHHKOB, CBOWCTB YTIIOB, OOpa30BaHHBIX NpH
TepeceveHrH ABYX MapalliebHBIX MPSMBIX CEKyIIed. PemaTs npakTnyeckre 3aa9n Ha HaXOXKICHUE YTIIOB.

Brnagers moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMpPEeNeNsiTh ONCCEKTPUCY YIila U CepeAMHHBII
TIEPIICHANKYIISIP K OTPE3KY KaK TeOMETPUIECKHE MECTa TOUYEK.

DopMynHpPOBATH OIpPENEINEHUs OKPYXHOCTH W KPyra, XOpAbsl M JUAMETpa OKPYKHOCTH, TOJNB30BATHCS WX
CBOWCTBaMHU. Y METh IIPUMEHSITh 3TH CBOICTBA MPH PEIICHUH 3a/1aY.

Brnagers moHsTHEM ONMUCAaHHON OKOIIO TPEYTOIFHUKA OKPYKHOCTH, YMETh HaX0oAuTh €€ eHTp. [lonp3oBaTbes
(hakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIILHUKA TIEPECEKAIOTCS B OJJHON TOYKE, M O TOM, YTO CEPEIUHHbBIE
MIEPIICHANKYIISPEI K CTOPOHAM TPEYTOJIEHUKA TTEPECEKAIOTCS B OTHOW TOUKE.

Brnagerrs monsTHEM KacaTeIhbHOH K OKDPYXKHOCTH, IIOJIb30BAaThCS TEOPEMOH O TNeEpIEHAUKYIIPHOCTH
KacaTellbHOW U pajinyca, MPOBEIEHHOTO K TOYKE KaCaHMsI.

[Tonb3oBaThCS MPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, TIOHUMATh UX IPAKTUYECKUHM CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C MTOMOILBIO LIUPKYJIS U JIMHEHKHU.

K konIty oOyueHus B 8 kiiacce 00ydarolUiiCs MOMyYUT CIEAYIONINE TPEIMETHBIE PE3YIIbTAThI:

Pacnio3naBaTh OCHOBHBIE BHIBI YETHIPEXYT'OJBHUKOB, KX 3JIEMEHTBHI, MOJb30BAThCSI UX CBOMCTBAMH IMpPHU
pELIECHUH TeOMETPUUYECKUX 3a]a4.

[IpuMeHsATH CBOWCTBA TOYKH IIEpECeUEHI MEeIMaH TPEyroibHHKA (IIEHTPa Macc) B PEIICHUH 3ajad.



Brnaners moHsTHEM CcpenHEH TUHHM TPEYTOJIbHUKA W Tpanelud, MPUMEHITh WX CBOWCTBA MPHU PELICHUH
reomerpudeckux 3agad. [lonp3oBatecs Teopemoit daneca U TEOPEMOI O IPOMOPLUUOHATIBHBIX OTPE3Kax, IPUMEHATh
WX JUIS PEIeHUs] MPaKTUYECKUX 3a7a4.

[IpuMeHATH pU3HAKHU TOI00HS TPEYTONBHUKOB B PELICHUH T'€OMETPHYECKHX 3a/1a4.

[lonb3oBatecst Teopemoit Iludaropa ans pemeHUss TEOMETPUUECKUX M MpakTHUecKuX 3anad. CTpouThb
MaTeMaTH4YeCKyl0 MOJelb B TPAKTUYECKUX 3aJadaX, CaMOCTOATENbHO JefaTh YepTEéX U HaXOAWUTh
COOTBETCTBYIOIINE JJTUHBL

Bnagers moHATHSMH cHHYca, KOCMHYyca M TaHTE€HCAa OCTPOro yria MpsAMOYTOJbHOTO TpPEYrolbHUKA.
[Tonb30BaTHCSI STUMH MOHSITUSAMHE ISl PEIICHHUS TPAKTUUECKHUX 3a/1a4.

Bbruucnsate (paziuuHBIME CrIOcO0aMM) TIUIOMIAJb TPEYroNbHUKA W IUIOMAId MHOTOYTONBHBIX (Quryp
(monp3ysick, TAe HEOOXOAMMO, KAIBKYIATOPOM). [IpuMEHSITh MOMydeHHbIC YMEHHUS B IPAKTHUECKUX 3a/1a4ax.

Brnagers NOHATHUSME BOIUCAHHOTO U LEHTPAIBHOTO YTJIa, UCIIOb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, yriax
MEX]Ty XOpAaMHU (CeKYIIMMHU) U YTJIe MKy KacaTebHONW U XOpJOH IIPH pPEelIeHUH TeOMEeTPUIECKUX 3a1ay.

Bitajiers MOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA OMMCAHHOIO YETBIPEXYrOJIbHUKA
MIpH pelIeHNH 3a/1a4.

[IpuMeHsATh MOMy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTEeMaTHYeCKWE MOJENU JJIS 3a/7ay peabHOU
KU3HH U MTPOBOUTH COOTBETCTBYIOIIME BEIYMCIICHHS C TPUMEHEHHEM NOJJOOHS U TPUTOHOMETPHU (TIOJIB3YSCh, TIe
HE00XONMO, KaJIbKYJISITOPOM).

K koHIty o0yueHust B 9 Kjacce 00yUarOUIUICS MOMYYUT CICAYIOIINE IPSIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOJUTHh C MX MOMOIIBIO Pa3IHYHBIE 3JIEMEHTHI
MPSIMOYTOJIBHOTO  TPEYTOJIbHUKA («pelIeHne MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY). HaxomuTs (C MOMOIIbIO
KaJIbKYJIATOPA) JUTMHBI U YTIIBI JJIS1 HETAOJUYHBIX 3HAYSHUH.

[Tonmp30BaThCs popMynaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM TS HAXOXKJICHHS
COOTHOIIEHUH MEX]ly TPUTOHOMETPUUYECKUMH BETHUNHAMU.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHHYCOB JJISl HAaXOXJEHHUS Pa3IMYHBIX 3JEMEHTOB TPEYrojbHUKA
(«petierre TpEyrOIbHUKOBY ), IPUMEHSTH UX MPU PEIIEHUH T€OMETPHUECKUX 3a/1a4.

Brnanerp moHsTHSMH TIpeoOpa3oBaHUS IOJOOWS, COOTBETCTBEHHBIX JJIEMEHTOB MOJMOOHBIX (QUTYP.
Ilonb3oBaThCst cBOMCTBaMHU IOJOOMS NPOU3BOIBHBIX (UIYp, YMETh BBIUUCIATH AJMHBI U HAXOIUTh YIJIBL Y
11o00HbIX puryp. [IpuMeHsTH cBOMicTBa TOAO0US B IPAKTUYECKUX 3aa4ax. ¥ METh IPUBOAUTH IPUMEPHI TOJOOHBIX
(buryp B OKpyKarorieM Mupe.

ITonp30BaThCs TEOpEMaMHU O IPOU3BEAEHUH OTPE3KOB XOPJ, O IPOU3BEAECHUH OTPE3KOB CEKYILUX, O KBaapaTe
KacaTeJIbHOM.

ITonp30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUN U PU3MUECKUN CMBICII, IPUMEHSTh UX B PEIIECHUU
TeOMETPUYECKUX U (U3NYECKHX 3anad. [IpuMeHATh CKalsipHOE MPOM3BEICHNE BEKTOPOB JUIS HAaXOXKACHUS UTHH U
YIJIOB.

[lonp30BaThCsl METOOOM KOOPIMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUH T'€OMETPUYECKUX H
MPAKTUYIECKUX 3a7ad.

Brnaners moHATHAMHU IIPaBUIIBHOTO MHOIOYTOJIBHMKA, IUIMHBI OKPY)KHOCTH, JJIMHBI IYyI'M OKPYXXHOCTH U
paznaHHOW Mephl Yrjia, YMEThb BBIYMCIATH IUIOMAAb Kpyra M ero dacteid. IIpuMeHATh monydeHHble YMEHHS B
MPAKTUYECKUX 3aJadax.

Haxonuts ocu (niau HEHTPbI) CUMMETPUH (PUTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B IPOCTEHIINX CIIydasX.

[IpuMeHATH MONTyYEHHBIE 3HAHMS HAa HPAKTHKE — CTPOMTh MaTeMaTHYEeCKHE MOJIEIH Ui 3a1ad peaibHON
XKHU3HU U IPOBOIUTH COOTBETCTBYIOLINE BBIYUCICHHUS C IPUMEHEHHEM OO0 U TPUTOHOMETPUUYECKUX (DYHKUIMI
(ToNB3ysCh, T1Ie HEOOXOIMMO, KaIbKYIISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTieckue (uu¢poswIe)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
H .
) it enotina. Hamepenne reowerpoeesns | 14 ) Butmrorexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BCINYNH
bu6moreka [IOK
2 TpeyrombHuxu 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYTrOJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
N bubmuorexa [JOK
5 [ToBTOpEeHue, 0600IIeHNE 3HAHUI 4 https://m. edsoo.ru/7f415e2e
OBIIEE KOJJMYECTBO YACOB I1O 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTiueckue (undgpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
N bubmmoreka [{OK
! HeTbIpexyroabHIKH 12 . https://m.edsoo.ru/7f417e18
T )
2 nggﬁsﬁznoinaiiizgeoz%eefzai 10/100HbIE 15 1 bubmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU
I1 .H i
3 Tpne(;lll"loaJiIIfHHKi);O;IK faﬁﬁ?ﬁiiﬁf buryp 14 1 bubmorexa LOK
’ https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 Tlostopenne, obobmenne sHamUH 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHne TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
[IpeoGpa3zoBanue nmonpobus. Metpuueckue bubnuorexa [JOK
2 10 1 _
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 BexToper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmrorexa [JOK
https://m.edsoo.ru/7f41al2c
p | e | B 10K
pyx HIaLk Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
6 JIBYOKEHUS TUIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IICHNE, 7 2 bu6mmoreka [JOK
cUcTeMaTu3alys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoamuecTBo yacoB Jara
Nen/m | Tema ypoka B S — DJIeKTPOHHbIE HH(PPOBBIE
cero Koutposbhbre Y o0pa3oBaTejibHbIe pecypchl
padoThI
1 [pocreiimme reomerpudeckue 00bEKTHI 1 Brbmorexa HOK
https://m.edsoo.ru/8866b724
Bbubaunoreka [JOK
2 MeuoroyromLauk, ToManas 1 https://m.edsoo.ru/8866ch6a
3 Touk < 1 bubaunoreka [JOK
Ofika, pAMas, OTPE3OK, Iyt https://m.edso0.ru/8866¢c5c0
bubaunoreka [JOK
4 M3Mepenue 0TpesKoB 1 https://m.edsoo.ru/8866¢7be
5 Yroun, BUbI yriioB. FI3MepeHue yrios 1
6 CMeXHBIE U BEPTHKAIbHBIE YTIIBI 1
7 Pemenne 3agad o Teme "CMmexXHbIE U BEPTUKAIBHBIC YTIIbI" 1
8 Buccekrpuca yria 1
9 [NapaiienabHbIe IPsIMbIC 1
" " bubnnoreka ]_[OK
10 Pemenne 3amad mo Teme "[lapamiensHbIe IPSMBIC 1 https://m.edso0.ru/8866¢c3ea
11 [TepieHAUKYIAPHBIC TPSIMBIE 1
12 Pemenne 3amad mo Teme "llepneHauKyIsspHBIC IPSMBIC" 1
13 Cummerpranbsie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUH 1
14 Kontponwsaas pabora "M3mMepeHne reoMeTpUISCKAX BETHIUH" 1 1
15 [lonATHE O PaBHBIX TPEYTONBHUKAX W ITEPBUYHBIE TIPEACTABIIEHHS O PaBHBIX 1 Bubnnoreka [IOK
¢urypax https://m.edso0.ru/8866ce80
16 [lepBrrit MpH3HAK paBEeHCTBA TPEYTONIEHUKOB 1 bubmorexa OK
P p p Tpeyr https://m.edsoo.ru/8866d1fa
17 Pemenne 3anaq o teme "llepBaiii 3HaK paBEHCTBA TPEYTO. oB" 1 Brbmorexa LIOK
TICHHE 38141 O TeM PBEII TIPH3HAK paBCHCTBA TPeYTOLHUKOB https://m.edso0.ru/8866d34e
. bubanorexka [JOK
18 TepnenamKyip K npsamoit 1 https://m.edsoo.ru/8866e01e
19 Bricora, Mmenuana,0nccekTprca TpeyroibHAKA 1
20 PaBHOOENpEHHBIN U PABHOCTOPOHHUN TPEYTOIBLHUK 1
21 CaoiicTBa paBHOOEIPEHHOT O TPEYT OJIbHIKA 1 bubmorexa LOK
P P peyr https://m.edso0.ru/8866e88e
22 Bropoii npu3Hak paBeHCTBA TPEYrOINbHUKOB 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

23 Tperuit npu3HaK paBeHCTBA TPEYTrOJbHUKOB 1
24 Pemenne 3anad no teme "llpu3Haku paBeHCTBA TPEYTOJILHUKOB" 1 brbmmorexa 10K
A P P peyr https://m.edso0.ru/8866e9ec
25 Pemenne 3agau no teme "PaBHOOEIpeHHBIN TPEYrONbHUK" 1
" " Bbubaunoreka [JOK
26 Kontponbshas pabora "[Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB 1 https://m.eds00.ru/8866d6fa
27 [IpssMOYTONBHBIN TPEYTOIBHUK 1 Brbmorexa HOK
https://m.eds00.ru/8866d880
28 CBoiicTBa MPSIMOYTOJIBHOTO TPEYTONBHUKA 1 Brbmorexa HOK
https://m.eds00.ru/8866d880
29 [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHOTO TPEYTOIbHHUKA 1 Brbmorexa HOK
P P pAMOoyTor peyron https://m.edsoo.ru/8866e26¢
30 [IpsimoyronpHBIH TpeyroabHUK ¢ yriioMm B 30 rpagycos 1
31 CBOMCTBO MEAMAHBI MIPSMOYTOIHHOTO TPEYT OIBHUKA, TIPOBEACHHON K 1 bubaunorexa [JOK
TUIIOTEHY3€ https://m.edsoo.ru/8866e3a2
32 Teopema 0 COOTHOIIEHHSIX MEXTY CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA 1
33 HepaBencTBo TpeyroipHuKa 1
34 Pemenue 3anau no reme "HepaBeHcTBO Tpeyro a" 1 Enbamorexa LIOK
THCHHE 3812t 10 TeM PABCHCTBO TPCYTOTIbHIK https://m.edsoo.ru/8866eb22
35 Pemenne 3amad mo Teme "[IpsaMoOyronsHEI TpEyroIbHUK" 1
" " bubanoreka [JOK
36 KonTponbsHas pabora o teme "[IpssMOyronbHbIC TPEYTOIbHUKH 1 hitps://m.edsoo.ru/8866echc
37 ITapae e e CBOMCTBA 1 bubmmotexa LIOK
PJUICIIEHEIC TIPAMBIC, HX CBOHUCTB https://m.edsoo.ru/8866ef64
38 [TsTerit moctynat EBknmna 1
Haxkpect nexaiue yripl, 00pa3oBaHHbIE IPH IIEPECCUECHUH MapaieIbHbIX Bubnnoreka [IOK
39 ., 1 :
HOPSIMBIX CEKYIIEH https://m.edsoo.ru/8866f086
40 CootBeTCTBEHHBIE, 00pa30BaHHBIC IIPH NIEPECEUECHUH NAPALIEITbHBIX 1
HOPSIMBIX CEKYIIEH
a1 OnHOCTOPOHHHME YTJIbI, 00pa30BaHHBIE IIPH NIEPECEUCHUH NAPAIIEITbHBIX 1
HOPSIMBIX CEKYIIEH
42 [Tpu3Haky mapamiensHOCTH TPSIMBIX 1
43 Pemenue 3anay no teme "[lpu3Haku napayieabHbIX OPSIMBIX" 1 Brbmmorexa [IOK
A P P P https://m.edsoo.ru/8866f3b0
44 [Ipr3Hak napajienbHOCTH NMPSIMBIX Ye€Pe3 PABEHCTBO PACCTOSHUI OT TOYEK 1
OJTHOH IpsIMOM 1O BTOPOMl mpsiMOM
45 Pemenne 3anad no teme "l[Ipu3Hak napamieabHOCTH NPSMBIX" 1
46 CymMma yrioB TpeyroJibHHKa 1 bubmmorera LIOK

https://m.edso0.ru/8866f630



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630

Bubaunorexa [JOK

47 Pemenne 3agau no teme "Cymma yritoB TpeyroibHUKa 1 https://m.eds00.ru/8866fha
48 Bueminue yrisl TpeyroabHUKA 1 brbmmorexa 10K
yr peyr https://m.edsoo.ru/8866fa5e
49 Pemenne 3anau nmo treme "BHeniHue yribl TpeyroisHUKa" 1
50 KonTponbsnas padora no teme "[lapaienbHbie IpsMbIe, CyMMa yTIIOB 1 bubmuoteka [OK
TpeyroibHHUKA" https://m.edsoo.ru/8866fe6e
51 Ox HOCTb, XOPAbI U JUAMETP, UX CBOMCTBA 1 bubmmorexa LHOK
Py » XOP, P, https://m.eds00.ru/88670800
52 B3anMHOE pacroioKeHue OKpYKHOCTH U IPSIMOK 1 Brbmorexa IOK
p Py p https://m.edsoo.ru/88670e9a
53 KacarenbHast 1 cekymas K OKpyKHOCTH 1
94 OKpyXHOCTb, BIMCAHHAs B YTOJI 1
bubaunoreka [JOK
55 [Tonsitue o 'MT, npumeneHue B 3aja4ax 1 https://m.eds00.ru/8867013¢
56 buccekTpurca U ceperHHBIN NEPIIEHIUKYIIAP KaK TEOMETPUYECKUE MECTa 1 bubnuoteka LIOK
TOYEK https://m.edso0.ru/88670508
57 Pemenne 3aga4d o Teme "buccekTprca U cepeTMHHBIN MePIEHTUKYISP" 1
58 OKpy>KHOCTb, ONIMCaHHAS OKOJIO TPEYrOJIbHUKA 1 Bubmorexa HOK
Py ’ peyr https://m.edsoo.ru/88670a62
59 Pemenne 3amad mo Teme "OKpPY>KHOCTB, OITMCAHHASI OKOJIO TPEYTOIhbHUKA" 1
60 0 1 bubanoreka [JOK
KPYAHOCTP, BIMCAHHAA B TPCYTONILHHK https://m.edso0.ru/8867103e
61 Pemenne 3agad o Teme "OKpy>XKHOCTB, BIICAHHAS B TPEYT OJIbHUK" 1
62 OCHOBHBIE ITOCTPOEHHS C IIOMOILBIO [IUPKYJISL U JIHHEHKH 1 Bubmorexa 10K
Y https://m.edsoo.ru/88671188
63 I[Mpocreiimme 3a1a4n Ha TOCTPOCHHE 1 bubamorexa [{OK
POCTCHILIAC 3/IA4H Ha MOCTPOCHH https://m.edsoo.ru/886712d2
64 Kontponbehas pabora no teme "OKpy)HOCTb U KpyT. | eomeTpuueckue 1 Bubnmoreka [IOK
nocrpoeHus"” https://m.edsoo.ru/88671462
65 [ToBTopenue u 0606menne Temsl "M3Mepenne reomerpuyec e " 1 Brubmorexa LIOK
BTOPEHHE U meHue TemMbl "M3Mepenre reoMeTpuYecKuX BEIUIUH https://m.eds00.ru/886715b6
" " bubamorexa [JOK
66 [loBTOpenue n 0606meHrne TemMbl "TpeyronbHIKI 1 https://m.eds00.ru/886716ec
67 [loBTOpenue u 0b6o6merne Tems "llapamiensHele psmbie" 1
" " Bbubnnoreka ]_[OK
68 [ToBTOpenue u 06001eHne Temsl "OKPYKHOCTD 1 https://m.eds00.ru/886719bc
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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Jlabunck 2023



MHNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM IIPPOBOM MUpE BEPOATHOCTh U CTATHCTHKA IPUOOPETaIOT BCE OOJIBIIYI0 3HAUUMOCTD, KaK
C TOYKH 3pEHHS MPaKTHUECKUX NPUIOKEHHH, TAK U UX POIU B 00pa30oBaHUM, HEOOXOIMMOM KaKIOMY YElIOBEKY.
Bospacraer uucno npodeccuii, Ipu oBIaJeHUN KOTOPBIMU TpeOyeTcs Xopomas 6a3oBasi MOArOTOBKa B 00J1aCTH
BEPOSITHOCTH M CTATHCTUKH, TaKas IOATOTOBKA BaKHA Uil MPOAODKEHHS 00pa3oBaHMA W AJsl yCHEITHOH
npodecCHOHAIBHON Kapbephl.

Kaxxnplii 4enoBeK MOCTOSIHHO MPHHUMAET pEIICHHS HAa OCHOBE WMMEIOIIUXCS y HEro AaHHBIX. A Ui
000CHOBAaHHOTO IPUHSTHUS PELICHUS B YCIOBHSIX HEIOCTATKA WM N30BITKA HHPOPMAIIMKA HEOOXOJMMO B TOM YHUCIIE
X0pomo chOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIILICHHE.

HNmeHnHO mMO3TOMY OCTpO BCTaja HEOOXOAUMOCTh c(opMHpOBaTh y OOydarommuxcs (QpyHKIMOHAIBHYIO
IpPaMOTHOCTb, BKIIOYAIONIYI0 B ce0si B KayecTBE HEOTHEMJIEMOW COCTaBJISIOIICH YMEHHWE BOCIPHHHUMATH H
KPUTHYECKH aHAJIM3UPOBATH MHPOPMAIHIO, PEICTABICHHYIO B Pa3IMYHBIX (POPMax, HOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX PeasIbHBIX MPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTE MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH NMPHHIUIIAMHU cOOpa, aHAIH3a W MPEJCTABICHUS JIAaHHBIX M3
pa3auYHbIX cdep KU3HM OOIIeCTBA U rOCYIapCcTBa MPHOOIIACT O0YYaroIIMXCS K OOLISCTBEHHBIM HHTEPECAM.
WzyueHne ocHOB KOMOMHATOPUKY Pa3BUBAET HABBIKH OpraHU3aI|K TIepedopa 1 NoAcyEra Yiciia BAPHAHTOB, B TOM
Yrciie B IPUKIIaIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBaMH TeOpHH TpadoB coznaét MaTeMaTHuecKuid pyHIaMEHT JJ1s
(dhopMHpOBaHUS KOMIIETEHIIUK B 0071acTH MHPOPMATHKA U UPPOBBIX TeXHOJIOruH. [Ipy M3ydeHU CTaTUCTUKU U
BEPOSITHOCTH 00OTalAOTCsl TMPEJCTABICHUS O0YYalOIIUXCs O COBPEMEHHOW KapTHHE MHUpa W METolaX €ro
uccrnenoBanus, GOpMHUpYETCs IOHUMAaHUE POJTU CTATHCTHKH KaK HCTOYHHKA COIMAIbHO 3HAYMMON HH(OPMALIUU U
3aKJIa/IBIBAOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIIUICHHSI.

B coorBercTBHM ¢ JaHHBIMH LEISIMH B CTPYKTYpe MporpamMmbl ydeOHoro kypca «BeposTHOCTE
CTaTUCTHKa» OCHOBHOTO OOIEro oOpa3oBaHWs BBIICIEHBI CIEAYIONINE COJEPKATENFHO-METOANIECKAE JINHIH:
«[IpencraBienne NaHHBIX M ONKCATENbHAS CTATUCTUKA», «BeposTHOCTB», «IIEMEHThl KOMOMHATOPHKH,
«BBenenue B Teopuio rpadoBy.

Conepxxanne nuHuM «lIpencraBiieHre JaHHBIX M ONUCATENbHAs CTATHCTHKA» CIYXHT OCHOBOM JUIS
(hopMHpOBaHUS HABBIKOB Pa0OTHI ¢ HH(QOpMAIIHEH: OT YTEHUS H HHTEPIIPETANY HHPOPMAIIUH, TIPE/ICTABICHHON B
TaONUIAX, HA JuarpaMmax W rpadukax, 1o cOopa, MpeAcTaBICHUS M aHANIW3a JAHHBIX C HCIOJIh30BAHHUEM
CTaTUCTUYCCKUX XaPAKTEPUCTHK CPEJHUX M pacceuBaHus. Paboras ¢ JaHHBIMH, 00YYaIONIHEcs YIaTcs CUATHIBATh
Y HHTEPIIPETHPOBATH JTAHHBIE, BBIIBUTATh, ApTyMEHTHPOBATH M KDUTHKOBATH IMTPOCTEUIIIHE THITOTE3b], PA3MBILLISATh
HaJ (akTopamMu, BHI3BIBAIOIIUMHI W3MEHYHNBOCTh, M OIEHMBATh MX BIMSIHHE HA pAacCMAaTPUBAEMbIE BEIUYMHBI U
TIPOIIECCHI.

HNHTYyUTUBHOE MPEJCTABIEHUE O CIy4aiiHON N3MEHUYHMBOCTH, HCCIEA0BAaHUE 3aKOHOMEPHOCTEN U TEHACHIIUN
CTAHOBUTCSI MOTHUBHPYIOUIEH OCHOBOW HJIsi HM3YYEHHs] TEOPUHM BepOsATHOCTEH. bonblnoe 3HaueHHE HMEOT
MIPaKTHYECKHUE 33/TaHNS, B 9ACTHOCTH OIBITHI C KIITACCHYECKIMH BEPOSATHOCTHBIMH MOJIEIISIMH.

[lonsaTHE BEpOATHOCTH BBOJUTCA KaK Mepa MPaBa0oaoous cirydaitHoro coosrtus. [Ipu n3ydennn yaebHOro
Kypca oOydarommecs 3HaKOMSTCS C MPOCTEHIIAMH METONAaMU BBIYMCIECHUS BEPOSITHOCTEH B CIyYalHBIX
JKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHA HCXOIAMH, BEPOSTHOCTHBIMU 3aKOHAMH, TIO3BOJIAIOIIUMHA
CTaBUTH W pemiath OoJiee CIOXKHBIEC 3aMaun. B yueOHbII Kypc BXOAAT Ha4dalbHBbIE TIPEACTABICHHS O CITyd9alHBIX
BEIMYMNHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C MHOXKECTBAMH M OCHOBHBIMU
olepanvsiIMA HaJ MHOXXECTBAMH, PAacCMATPUBAIOTCS NPUMEpbl TPUMEHEHUS IS pelIeHUs 3aaad, a TakKxke
WCIIONB30BAHMS B IPYTUX MaTEMATHUECKUX Kypcax W YUeOHBIX MpeaMeTax.

B 7-9 xnmaccax m3ydaercsi yueOHBII Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOAAT pa3zieibl:
«[IpencraBieHrve NaHHBIX W OMNKCATENbHAs CTAaTHCTHUKa», «BeposTHOCTH», «IJIEMEHTHI KOMOWHATOPUKHY,
«Benenne B Teoputo rpadoBy.

Ha uzyuenue yueOHOTrO Kypca «BeposiTHOCT U cTatrcTHKa» oTBoauTcs 102 yaca: B 7 kiacce — 34 gaca (1
gac B Helemo), B 8 kimacce — 34 vaca (1 gac B Henmenro), B 9 kiacce — 34 gaca (1 yac B HEIEIIO).

COAEPKAHUE OBYYEHUSA
7 KJIACC
[IpencraBnenue qaHHBIX B BUAE TaOIULL, AUArpaMM, rpauKoB. 3anoIHEeHHE Ta0uIl, YTeHHE U TOCTPOCHHE
qarpamMM (CTOMOMKOBBIX (CTONOYATHIX) W KPYToBBIX). UTeHHe rpadukoB peanbHBIX TporeccoB. V3BieueHne
WH(POPMAIIUK U3 AUArPaMM U TaOJIHILl, HCIIOIb30BAHUE M MHTEPIPETALUS TaHHBIX.
OmnwucatenbHas CTATUCTHKA: cpeaHee apu(MEeTHYecKoe, MEeOUaHa, pa3Max, HauOolsbllee ¥ HauMEHbLIEe
3Ha4YeHUs] HabOpa YMCIIOBBIX AaHHBIX. [IpuMepsl cny4yaiiHOl N3MEHYHBOCTH.
CaydaiiHbIi SKCIIEpUMEHT (OIBIT) U ciy4aliHoe coObIiTHe. BeposarHocTh 1 yacToTa. Ponb ManoBeposTHRIX U
MPAaKTUYECKH JIOCTOBEPHBIX COOBITUH B mpupoie M B odOmiectBe. MoHera W WrpajbHas KOCTb B TEOPHH
BEPOSTHOCTEM.



I'pad, Bepmna, pedpo. Crenens BepmmHbl. Yncio pédep 1 cyMMapHas cTeneHb BepiinH. [IpencraBnenne
o cBsa3Hoctu rpada. Llemu w kel [Iytu B rpadax. O0xox rpacda (3tinepoB myth). [IpencraBieHue 00
opueHTHpoBaHHOM Tpade. Pemenne 3agau ¢ momortupto rpagos.

8 KVIACC

[IpencraBneHue JaHHBIX B BUAE TaONUL, TUarpaMm, rpauKos.

MHOXeCTBO, 3JIEMEHT MHOXXECTBa, HOAMHOXecTBO. Omepanud HaJ MHOXECTBaMU: OOBEIWHEHHE,
nepecedyeHre, AonoinHeHwe. CBOMCTBa omnepaluii HajJg MHOXXECTBAMHU: IIEPEMECTUTEIBHOE, COUYETaTeNbHOE,
pacmpenenuTenbHoe, BKIIOYEHUs. Vcnonb3oBaHue rpadUyeckoro MpelCTaBICHUS MHOXKECTB Ui OMHCAHUS
peasbHbIX MPOLIECCOB U SIBICHUM, TPU PELICHUH 3a]1aY.

Uzmepenue paccenBaHus NaHHBIX. J(Mcniepcus U cTaHIApTHOE OTKIOHEHUE YMCIIOBBIX HA00poB. Jlnarpamma
paccenBaHMUsL

DneMeHTapHbIe COOBITHS ciaydaiiHoro ombita. CiydaliHbie coObiTusl. BepostHocTH cOObITHH. ONBITH €
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COObITUsIMU. CiydaiiHblii BBIOOp. CBS3b MEXKIY MAaJIOBEPOSTHBIMH H
MPaKTUYECKHU JIOCTOBECPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAyKe.

Hepeso. CBoiicTBa JIepeBbEB: €NMHCTBEHHOCTh IyTH, CYIIECTBOBAaHHE BHCSYEH BEpPIUIMHBI, CBSI3b MEXKIY
YHCJIOM BEpIIHH U unciioM péoep. [IpaBuno ymHokeHus. Pemenune 3aa4 ¢ momMomisio rpados.

[IporuBomnonoxubie coObiTHs. Juarpamma Ofinepa. OObenmuHEHME M IMEPECEYCHHE COOBITHI.
HecoBmectHbie coObiThsi. @opMyna ClIOKeHHS BEPOSTHOCTEH. YCIOBHAs BEPOSTHOCTH. [IpaBHIIO YMHOMKEHWUS.
HeszaBucumbie coOwitusi. [IpencraBneHue SKcrepuMeHTa B BHJE JcpeBa. PellieHne 3aiad4 Ha HaXOXJICHHE
BEPOSITHOCTEH C TIOMOIIIBIO JIepeBa CIyUYalHOT0 IKCIIEPUMEHTA, TharpaMm Jitiepa.

9 KJIACC

[IpencraBnenue naHHBIX B BHJE TaOMHIl, AWarpamMm, rpaduKoB, MHTEPIpETaNHs AaHHBIX. UTeHWe Hu
MOCTPOCHUE TAOJIHII, IUArpamMm, rpad)ukoB MO PeabHBIM JaHHBIM.

[epecranoBku u ¢akropuan. Coueranus u ynucio coderannii. Tpeyronpauk [lackans. Pemrenue 3amad c
WCIIOJIb30BaHNEM KOMOWHATOPUKH.

I'eomerpudeckast BepoaTHocTh. CirydaifHbIN BBIOOP TOUKH U3 (PUTYPHI HA TUIOCKOCTH, U3 OTpE3Ka U U3 AyTH
OKPY’KHOCTH.

Ucnprranme. Yenex u Heynada. Cepust wicbpITaHUN A0 TepBoro ycmexa. Cepust ucnbsITaHuid beprysmm.
BepostHOCTH COOBITHI B CepUU HCIIbITaHUIH beprysu.

CrnyuaiiHas BenMWYMHA W paCIpENeleHHe BepoIATHOCTeH. MaTeMaThdeckoe OXHIaHUE W JAWCIEpCHs.
[Ipumepsl MaTeMaTHYECKOTO OXHUAAHHA KaK TEOPETHYECKOr0 CPEIHEro 3HauYeHHs] BeNWYMHBL MaTeMaTtndyeckoe
OXKHUJIaHUE U JUCTIEPCUS CIyYaiiHOW BEIMYMHBI «IUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[TonsiTre 0 3aKoHE OONBITHX Yncel. Mi3MepeHne BeposSTHOCTEH ¢ ITOMOIIBIO 9acToT. POk 1 3HaUeHHE 3aK0OHA
OOJBIMX YHCENT B IPUPOIC U OOIIECTRE.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT'PAMMbBI YYEBHOI'O KYPCA
«BEPOSTHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE Ppe3yJIbTAThl OCBOEHHS TPOrpaMMbl y4deOHOro Kypca «BeposSTHOCTP W CTaTHCTHKa»
XapaKTepHU3yIOTC:

1) maTproTHYecKkoe BOCIUTAHHE:

MIPOSIBIICHHEM MHTepeca K MPOIUIOMY M HACTOSAIIEMY POCCHICKOI MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHHEM
K JOCTHKEHUSIM POCCHUMCKUX MATEMATHUKOB U POCCHUMCKOM MAaTEMAaTHYECKOH IIKOJBI, K HCIOJb30BAHHUIO 3THUX
JMOCTH)KEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BEITIONTHEHUIO OOS3aHHOCTEH TpaKIaHWHA M pPEaM3all{ €ro IMpaB, IPEACTAaBICHHEM O
MaTeMaTHYeCKNX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYp, SBJICHWUH, MPOIEqyp TPakIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIACHHUIO STHYECKUX IMPOOJIEM, CBA3aHHBIX C
MPaKTUYECKUM TPHUMEHEHUEM JOCTI)KEHUN HayKH, OCO3HAHMEM Ba)KHOCTH MOPAIFHO-3TUYECKHUX MPHHIIUIIOB B
JeSITeTLHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIUTAHME!

YCTaHOBKOH Ha aKTHBHOE y4acCTHE B pEIICHUH MPAKTHYECKUX 3a][ad MaTeMaTHYeCKOW HamlpaBIICHHOCTH,
OCO3HAHHEM BaXHOCTH MAaTeMaTHYeCKOro oOpa3oBaHWsI Ha MPOTSHKEHWH BCEH JKU3HW ISl YCIENTHOW
poheCCHOHATBHOMN EATeNhbHOCTH U Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM M TTOCTPOSHHEM
VHIVBUIYaIbHONW TPASKTOPHH 00pa30BaHUs M )KH3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX
nmoTpedHOCTeH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K DMOITMOHAIILHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHMX OOBEKTOB, 3ajad,
pelIeHuil, paccyKIeHUN, YMEHUIO BUAECTh MaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IIO3HAHNSA:



OpHEHTalMEeH B JCATCIILHOCTH HAa COBPEMCHHYIO CHCTEMY HAYUYHBIX TMPENCTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MIPUPOJIBI M OOIECTBA, TOHUMAHUEM MAaTEMaTUYECKONH HAYKU Kak Chepbl
YENOBEUCCKON NEeATENbHOCTH, ATAloB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LIUBHIM3AINM, OBJaJCHUEM
SI3BIKOM MaTEMaTUKU U MaTEeMaTHUUECKON KyJIbTYpOl KaK CPEACTBOM MO3HAHUS MHUpPA, OBIAJCHUEM HPOCTEHIIINMU
HaBBIKAMH UCCIIECAOBATEILCKON ACITEIBHOCTH;

6) puznueckoe BocnuTaHue, POPMUPOBAHME KYJILTYPHI 3I0POBbS M SMOUMOHAILHOTO 0J1arONMoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbS, BEICHHUS 3J0POBOIO
oOpasa Xu3HM (3I0pOBOC NMUTAHHUE, COANAHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXA, PEryJsIpHas (Qu3ndecKas
AKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBbIKa Pe(hICKCHH, IPU3HAHHUEM CBOCTO ITPaBa Ha ONIMOKY U TaKOTO JKE IpaBa
JPYToro YeoBeKa;

7) 3KoI0rMYecKoe BOCIUTAHME:

OpHCHTaHHeﬁ Ha MPUMCEHCHHUE MATCMATUYCCKUX 3HAHUM AJId pClICHUA 3adad B O6JIaCTI/I COXpaHHOCTH
OKpY’KalollEen Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLIEHKHU NX BO3MOKHBIX MOCIEACTBUM ISl OKPYKaroUel cpeibl,
0CO3HAHUEM II00ATIBLHOrO XapaKTepa IKOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHUS;

8) apanTanus K U3MEHSIOIIUMCS YCJI0BUAM COUMAIBLHON U MPUPOIHOM Cpeabl:

T'OTOBHOCTBIO K )Z[Gf/iCTBI/ISIM B YCJIOBUAX HeOHpeIleJ'IéHHOCTI/I, TMMOBBIIICHHUIO YPOBHSA CBOEW KOMIETEHTHOCTH
Yyepe3 MPaKTHUECKYIO e TeTbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIIOJCH, TPUOOpETaTh B COBMECTHON
ACATCIBHOCTU HOBBLIC 3HAHU A, HABBIKA Y KOMIICTCHI WA M3 OIIbITA APYTUX;

HEOOXOJMMOCThI0 B (POPMHUPOBAHMM HOBBIX 3HAHUK, B TOM uYucle (OPMYIUPOBATH HJEH, TOHSTHS,
THUITOTE3bI 06 O6’beKTaX " SABJICHUAX, B TOM YHCJIC paHCC HEU3BCCTHBLIX, OCO3HABATH I[e(bI/IHI/ITBI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIlMIO, BOCIPHUHHUMATh CTPECCOBYIO CHTYallMI0 KaK BBI3OB,
TpeOyroIni KOHTPMEP, KOPPEKTHUPOBATh HMPUHUMAEMBbIC PEIICHUS W JCHCTBHUS, (OPMYIMPOBATh U OIICHUBATH
PHUCKH U TIOCIIECTBHS, (POPMHUPOBATH OITBIT.

METANPEJIMETHBIE PE3YJbTATDbI
Ilo3naBaTe/ibHbIE YHHBEpPCcATbHbIE YUeOHbIE 1eiicTBUS
ba3oBble Joruyeckue aeicTBus:

e BBUBISITP W XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTEeMaTHYeCKHMX OOBEKTOB, MOHSTHI,
OTHOIICHUI MEXy MOHATHIMH, QOPMYIHPOBATE ONPEENCHNS TIOHITHH, yCTAHABIMBATE CYIICCTBEHHBIN
MpHU3HaK KJIaccu(UKamy, OCHOBAHUS Il 0000IIEHUS M CPAaBHEHW I, KpUTEPUH MMPOBOANMOTO aHAJIHN3a;

e  BOCIPHUHUMATH, (OPMYIHPOBATH U MPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTENbHBIE W OTPHIIATENbHBIE,
eIMHUYHBIE, YACTHBIE U O0IINeE, YCIOBHBIE;

e BBIBJSITh MaTeMaTHUYECKWE 3aKOHOMEPHOCTH, B3aUMOCBS3H WM TPOTUBOpeuHs B (akraX, JaHHBIX,
HaONIONIEHUSIX W YTBEPXKACHUSAX, IMpeyiaraTb KPUTEPUH JJIs BBIABICHHS 3aKOHOMEPHOCTEH W
MPOTUBOPEUMIT;

e JIeTaTh BBIBOABI C MCIONH30BAHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX M MHIYKTHBHBIX YMO3aKITIOUEHHH,
YMO3aKIIIOUECHUI 110 AaHAJIOTHH;

e pa3dupaTh JOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKISHHWH (TPSMbIE M OT MPOTHBHOTO), MPOBOIUTH
CaMOCTOSATEIEHO HECIIOKHBIE JOKa3aTeIhCTBA MAaTEMAaTHYECKUX (PAKTOB, BBHICTpAMBaTh apryMEHTAIIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CrOcO0 perieHus yaeOHOW 3ama4ui (CpaBHHUBATh HECKOJIBKO BApHAHTOB PEIICHWs, BHIOMPATH
Han0OoJee MOAXOAAIINI C YIETOM CaMOCTOATEINBHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble ucciieqopareibckue AeiicTBUs

e  WCHONB30BATH BOMPOCH KaK HMCCIENOBATENHCKANW WHCTPYMEHT ITO3HAHUS, (POPMYIHPOBATH BOIPOCHI,
(uKcHpyrolEe TPOTHBOPEUHNE, MPOOJIEMYy, CAaMOCTOSTENHFHO YCTAaHABIMBATH HCKOMOE M JIAaHHOE,
(hopMupOBaATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;

e TIPOBOOUTH MO CaMOCTOSTENFHO COCTaBICHHOMY IIJIaHY HECIOKHBIM OJKCIIEPHUMEHT, HeOOoIbInoe
WCCIIEJIOBAHHE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXITy co00ii;

e  CaMOCTOSATENBHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOMBI 10 pe3yJIbTaTaM MPOBENEHHOTO HAOIIOICHNUS,
WCCIIeJIOBAHMS, OLICHUBATH JIOCTOBEPHOCTh MOJTYUEHHBIX PE3yIbTATOB, BRIBOJIOB M OOOOIIEHHIA;

e  TIPOTHO3UPOBATH BO3MOXKHOE PAa3BHTHE MPOIIECCA, a TAKKE BBIABUTATH MPEATIONIOKEHUS O €r0 Pa3BUTHHU B
HOBBIX YCIIOBHSIX.

PaGora ¢ nunopmanueii:

e  BBIABJISITH HEJOCTATOYHOCTh W M30BITOYHOCT, HH(OPMAINWHU, TAHHBIX, HEOOXOJHMMBIX IS PEIIeHUS
3a/1a4w;

e  BEIOMpaTh, AHATM3UPOBATH, CACTEMATU3UPOBATH H UHTEPIPETUPOBATH MH(OPMAITUIO Pa3JIMYHBIX BUJIOB U
(hopM npecTaBIEHNS;

e BEIOUMpaTh (popMy mpencTaBieHHs WHPOPMAINMK W WLIIOCTPUPOBATH pEIIaeMble 3a/Jlauyd CXeMaMH,
JrarpaMMaMy, MTHOM TpauKoi U MX KOMOMHAIIMSIMH,



e OICHUBAaTh HAAGKHOCTh HMH(OpMAIMM 1O  KPUTEPHUSM, NPEIOKECHHBIM  YUUTEIeM  WIH

cOpPMYITUPOBAHHBIM CAMOCTOSITENTLHO.
KoMMyHnKkaTHBHBIE YHUBepcaJlbHbIe yueOHbIe 1eiicTBHA:

e  BOCIPUHHMATH U (HOPMYIMPOBATH CYXACHHS B COOTBETCTBHHU C YCIOBUSMH M LENSMH OOLICHUS, SICHO,
TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110
X0y pelleHus 3ajaui, KOMMEHTHPOBATh MOTY4YEeHHBIH pe3ynbTarT;

e B Xoje 00CyXIeHHs 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIEMBI, peIIaeMOii 3a1a4H,
BBICKA3bIBaTh HJCHU, HAIICJICHHLIC Ha ITOUCK PCIICHUA, COIMOCTABJIATL CBOU CYXIACHUA C CYXICHUAMU
JIpYrUX yYacTHUKOB JTMaJiora, OOHAapy>KUBATh Pa3U4Me M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(dhopMyTUpOBaTh Pa3HOIIaCHs, CBOM BO3paKECHHS,

e TPEACTaBIATH PE3YNbTAThl PEIICHHUS 3aJauu, SKCIIEPUMEHTa, UCCIEeOBAaHMS, MTPOCKTa, CAMOCTOSTENHLHO
BBIOMpAaTh opMaT BBICTYIUIEHHS ¢ YIETOM 3a/1a4 MPE3CHTAlMN U OCOOCHH OCTEH ayAUTOPHU;

e T[IOHMMAaTh M HCIOJNB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUAYaJIbHOH pabOThl MPH pElICHUH
y‘{e6HBIX MaAaTEMaTHYCCKUX 3aJa4,

e TMPUHHMATHh IeJb COBMECTHOW JEATENHHOCTH, IUIAHHPOBATh OPTaHH3alMI0 COBMECTHOH paboThI,
pacnpenensTh BHABI paboOT, JOroBapuMBaThCs, OOCYXIAaTh IMPOIECC W Pe3yabTaT paboThl, 0000IIATH
MHEHHS HECKOJIBKHUX JIFOJICH;

e y4acTBOBaTh B TPYIIOBBIX (hopMax padoThl (0OCYXKIEHHS, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI U
JpyTue), BHIOIHATh CBOIO YacTh pabOTHl M KOOPAWMHHPOBATH CBOM JIEMCTBHUA C APYTMMH WIEHaAMHU
KOMaH]Ibl, OIICHUBATh KA4eCTBO CBOET'0 BKJIaJla B OOIIUI MPOAYKT MO KPUTEPHSIM, chopMyITHpOBaHHBIM
Y4aCTHUKaMU BSaHMOHeﬁCTBHH.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS
Camoopranusanusi:

e  CaMOCTOSITENIHO COCTaBJISITh ITUIAH, alTOPUTM pelleHHs 3ajayd (WM €ro 4YacTh), BBIOMpATh CIIOCO0
peleHnss ¢ y4ETOM HUMEIONIMXCSl PECYpcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C YIETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, YMOUHOHAJIBLHBI HHTEJJIEKT:

e BJIAJICTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS MPOIlecca W pe3yiibTaTa PElICHUs] MaTeMaTHIeCKON
3a1a4m;

e TPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NPH DPEIICHWH 3aJlayd, BHOCHUTH KOPPEKTHUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIGHHBIX OINOOK, BBISBIEHHBIX TPYTHOCTEH;

e OLIGHWBAaTh COOTBETCTBHE peE3yNbTaTa MAEITENLHOCTH MOCTaBJICHHOW €M M YCIOBHUSIM, OOBICHATH
MIPUYMHBI JOCTIKEHHS W HEJOCTH)KEHUS 1€, HaXOAUTh OIINOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xon1ty oOydenus B 7 kjacce 00ydJarOIIHICS TOMTyYUT CIEAYIOIIHNE MTPEIMETHBIE PE3yIbTaThI:

Uwurate wH(pOpMaNNIO, MPENCTaBICHHYI0 B TaONWIAX, Ha AWAarpaMMax, IPEACTaBISATh JAHHBIE B BUIE
TaOJINII, CTPOUTH AMATPAMMBI (CTOIOMKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) 110 MaCCHBAaM 3HAYEHUH.

OnucelBaTh W WHTEPIPETHPOBATH DEATbHBIE YHCIOBBIE NaHHBIE, MPEACTABICHHBIE B TabnWIax, Ha
IuarpaMMax, rpadukax.

Hcnonp3oBaTh A ONMWCAHUS [AHHBIX CTATUCTUYECKHE XapPAKTEPUCTHUKU: CpefHee aphu(pMETHUIECKOe,
MeanaHa, HanOoJbIlIee M HaMMEHbIIIee 3HAUEHUS, pa3Max.

WNmerp mpencraBmeHwe O CIy4ailHOH W3MEHYMBOCTH Ha MpUMepax IeH, (U3WYECKWX BEIHYHH,
AHTPOIIOMETPUIECKUX JTaHHBIX, IMETh MPEICTABICHUE O CTATUCTHYECKON YCTOMINBOCTH.

K xon1ty oOyuenus B 8 kiiacce 00OydJaronuiics MOMTyYUT CIEAYIONIHE MTPEIMETHBIE PE3yIbTaThI:

WzBnekats 1 mpeoOpa3oBeIBaTh HH(POPMAIMIO, TPENCTABICHHYIO B BUIE TaOIHIl, AHarpamm, rpaduKos,
MIPEJCTABIIATH JaHHBIE B BUJE TAOIUII, TUarpamMm, rpa(uKos.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATHCTUYECKUX IMOKa3aTelNeil: CpeqHNX 3HAUSHWH W Mep PacCEUBaHUS
(pa3max, mucriepcus U CTaHIAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOTHI YMCIOBBIX 3HAYEHHUH M YACTOTHI COOBITH, B TOM YHUCIIE MO Pe3yJIbTaTaM U3MEPEHUH 1
HaOIIONEHUH.

HaxoauTtb BepOosSTHOCTH CITy4aifHBIX COOBITHI B OIBITAX, 3HAS BEPOITHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM
YHCIIe B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonw3oBaTh rpaduyeckre MOJENHU: IEPEBO CAy4aifHOT0 3KCIIEPUMEHTA, AuarpaMMbl Jitiiepa, dncioBas
npsiMast.

OnepupoBaTh TOHATHUSMHU: MHOXECTBO, MOIAMHOXECTBO, BBINOIHSATH ONEPAalUd HAJ MHOMXXECTBAMHU:
o0beMHEHNE, TIepeceueHHe, JOTOTHEHNE, IEPEUNCIIATh 3JIEMEHTH MHOXKECTB, IPUMEHSTH CBOWCTBA MHOXECTB.

Hcnone3oBaTh rpaduueckoe mpeacTaBieHne MHOXKECTB U CBSA3EH MKy HUMH JJIs1 OIMCAHUS P OLECCOB U
SIBIICHUH, B TOM YHMCJI€ IIPH PELICHUH 3a]1a4 U3 IPYTruX YUeOHBIX IPEAMETOB U KYPCOB.

K konny oOyuenus B 9 ki1acce oOyyaromuiics MOMYYUT CIAETYIONINE MPEAMETHBIE PE3YIbTaThl:



UzBnekats 1 mpeoOpa3oBbIBATH HHPOPMALIHIO, IPEACTABICHHYIO B Pa3IMYHBIX HCTOYHHKAX B BHE TabJIunI,
Jrarpamm, TpauKoB, MPEACTABISATh AaHHBIE B BUAC TaOIUL], JHarpamMm, TpaduKoB.

Pemats 3amaun opraHu3oBaHHBIM MepeOOPOM BApUAHTOB, a TAKKE C MCIOIB30BaHHMEM KOMOWHATOPHBIX
MIpaBWJI ¥ METOJIOB.

Hcnonr3oBaTh onucaTenbHbIE XapaKTEPUCTUKHU JJI1 MAaCCHBOB YHMCIIOBBIX JAaHHBIX, B TOM YHCIIE CPEAHUE
3HAUEHMsI U MEpPbl paCcCEMBaHUS.

HaxomuTp 4acToThl 3HAU€HUH M YaCTOTHI COOBITHS, B TOM YHCIE MONB3YSACh pe3yIbTaTaMH MPOBEAEHHBIX
M3MEPEHUN 1 HaOII0ICHUH.

HaXO[II/ITb BEPOATHOCTHU CHy‘I&ﬁHBIX COOBITHH B N3Yy4YCHHBIX ONbITax, B TOM 4YHUCJIC B OIbITax C
PaBHOBO3MOXHBIMH 3JIECMCHTAPHBIMU CO6I>ITI/I$1MI/I, B CEpUIX HUCITBITAHNUI [0 IIEpBOro ycCrexa, B CCpruiax HCIBITAHUHI
bepnyiu.

Hmers npencraBiieHue o Cl1y4yailHOM BEIMUNUHE U O PACIPEAEIICHUN BEPOSTHOCTEM.

Wmers mpenctaBieHne O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHWH 3aKOHOMEPHOCTH B CIIydyalHOW
W3MEHYMBOCTH U O POJIM 3aKOHA OOJNBILIMX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumenoBaHue pa3ngeioB U TeM (undposrbie)
Ne n/m IporpaMMEI Beero Koﬁ;{Tpom)m)le H%aKaneCKne 06pazoBaTEIbHbIE
padoThbI padoThbI pecypeI
bubaunoreka LIOK
1 TIpepcTaBienne IaHHbIX ! 0 2 https://m.edsoo.ru/7f415fdc
bubmaunoreka LIOK
2 OrucarenbHas CTaTneTHKa 8 0 1 https://m.edsoo.ru/7f415fdc
. bubaunoreka LIOK
3 Cotyualinas H3MCHHMBOCTE 6 0 1 https://m.edsoo.ru/7f415fdc
bubaunoreka LIOK
4 Brenenue B Teopuio rpados 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 yacToTa CIly4aitHoro 4 0 1 bu6mmoreka LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bub6mmoreka IJOK
6 O06001IEenre, CHCTEMATH3AIIA SHAHUI 5 2 0 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
o HaumenoBaHue pa3naeioB U TeM (undposrbie)
Ne n/m porpaMMe! Beero KOﬁHTpOJ‘ILHLIe HpﬁaKTH'{eCKHe 06pazoBaTeIbHbIE
padoThI padoThI pecypeI
bubmuoreka IJOK
1 HoTopenne kypea 7 kiacca 4 0 0 https://m.edsog)_.I ru/7f417tb2
2 OnmcatenpHas cTaTUcTUKA. PaccenBanne 4 0 0 bubaunoreka LIOK
JTAHHBIX https://m.edsoo.ru/7f417th2
bubaunoreka LIOK
3 Muosxectsa 4 0 0 https://m.edsoo.ru/7f417th2
4 BeposTHOCTB CiydaliHOTO COOBITHS 6 0 1 Egggﬁ;fg;gﬁ}% 41702
bubmoreka [IOK
S Baenenne s Teoputo rpagos 4 0 0 https://m.edsoclf ru/7f417fb2
. bub6mmoreka IJOK
6 Crrydafinbie COObITH 8 0 0 https://m.edsoo.ru/7f417fh2
N bubmoreka [IOK
7 O06001IenNe, CHCTEMATH3AIIAS 3HAHUI 4 2 0 https://m.edsoo.ru/7f417f2
OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne n/n ﬁl;:rn;::{o;::me pa3aesioB U TeM Beero Kontpoabnbsie | IlpakTHueckue f)lgsg)g)ll::ee;bnme
padoThI padoThI pecypesl

1 ToTopenne Kypea 8 Knacca 4 0 0 E;IESE;T;:&(;)E r(3/I§f41a302
2 DJIeMEHThI KOMOMHATOPUKHU 4 0 1 E;IESH/I;I;T;(;)(];[ 8/I§f41a302
3 ['eomerpudeckast BEposSTHOCTh 4 0 0 E;IESJ]/I;I;T;(;);I :3/I§f41a302
4 Ucnerranus bepaymm 6 0 1 E;IESJ]/I;I;T;(;)(H :3/5 412302
5 Crydaiinasi BeTUImHa 6 0 0 E;ISSJ]/I;I;T:;;;(I} r(L)J/I§f41a302
6 OGoG1uienne, KOHTPOIb 10 1 0 }t?tI:[IstH/I;Ir%T:cIj(;)cI)l r(3/1§f41a302

OBILIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No /i Tema ypoxa KounuectBo yacoB Nara DiekTponHble NUPPOBHIE
Bcero Kontpouenpie | Ilpakruyeckue | 3yuenus o0pa3oBaTe/bHbIE
padoThI padoThI pecypenl
1 [IpencraBnenue NaHHBIX B TA0IHALIAX 1 bubmmorexa LIOK
https://m.edsoo.ru/863ec1f8
2 [IpakTrdeckye BEIYUCICHUS IO TAOIUYHBIM JaHHBIM 1 Brbmorexa HOK
https://m.edsoo.ru/863ec324
3 WzBneyenne u nHTEpIIpETalHs TAOIHMYHBIX JaHHBIX 1 Brbsmorexa HOK
https://m.edsoo.ru/863ec78e
4 [Ipaktuueckas padora "Tabnuisr" 1 1
5 I'paduueckoe nmpeacraBieHue TAaHHBIX B BHJE 1 bubnuoteka LIOK
KPYT'OBBIX, CTOJOMKOBBIX (CTOJIOYATHIX) AUATPAMM https://m.edsoo.ru/863ed18e
6 Urenue u nocrpoenue nuarpamm. Ipumepst 1 bubnuoteka LIOK
neMorpauyecKux JauarpaMm https://m.edso0.ru/863ed602
" " Bubmuoreka [TOK
7 [paktnueckas padora "J{narpamMmel 1 1 https://m.eds00.ru/863ed72e
bubanoreka [JOK
8 Hncrospie HaOOpBI. 1 https://m.edsoo.ru/863ed846
bubanoreka [JOK
9 YucnoBbie Habopsl. CpenHee apupMETHIECKOE 1 https://m.edso0.ru/863ed846
bubanoreka [JOK
10 Memmana Hncnooro nabopa. 1 https://m.edsoo.ru/863edb3e
11 Y CTOMYMBOCTD MEIUAHBI 1
" " bubanoreka [JOK
12 [Ipaktrueckas padota "Cpemaue 3HaAUCHUS 1 1 https://m.edso0.ru/863edc6a
13 HaunGonbliee 1 HanMEHbIIEE 3HAYCHHS YHCIIOBOT'O 1 bubanoreka [JOK
Habopa. https://m.edsoo.ru/863ee07a
14 Pa3max uncnoBoro Habopa 1
15 HawnGonpiiee n HanMeHbIee 3HAUYSHHS YUCIIOBOT'O 1
Habopa. Pa3max. Pemmenue 3agau
16 Kontponbehas pabora o remam "lIpencraBienue 1 1 Bbubnmnorexa [IOK
JaHHbIX. OnucaTenbHasi CTaTUCTUKA" https://m.edso0.ru/863ee390
. bubamorexa [JOK
17 CaydaiiHasi U3MEHUYUBOCTH (IIPUMEPHI) 1 https://m.eds0o.ru/863eedbc
18 q o 1 bubamorexa [JOK
acToTa 3Ha4Y€HUI B MacCUBE TaHHBIX https://m.eds00.ru/863ee69¢
19 TpymmHposKa 1 Bubmmoreka [IOK

https://m.edsoo.ru/863ee9d0



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0

20 ['ucrorpammsl 1
21 I'mcrorpamMmel. Penienne nmpakTHYECKAX 3aa4 1 bubmmorexa LIOK
p . p https://m.edsoo.ru/863eeelc
n o " bubnnoreka HOK
22 [IpakTnueckas padora "CnyvaiiHasi U3MEHUYUBOCTD 1 https://m. eds00.ru/863eeccs
23 I'pad, Bepmmna, pedpo. [Ipeacrasnenne 3agauu ¢ 1 bubnuoteka LIOK
MTOMOIIIBIO rpada https://m.edsoo.ru/863eef52
24 Crenenb (BaJIGHTHOCTB) BepIuHbL. Yuncio pédoep u 1 bu6nmorexa [TOK
CyMMapHas cTeneHb BepuuH. Llenb u 1muki https://m.edsoo.ru/863efOba
o5 Hens u nuki. [Tyte B rpade. [IpeacraBinenue o 1 bubaunorexa [JOK
CBSI3HOCTH Ipada https://m.edso0.ru/863ef236
26 [Ipencrasnenue 06 opuEeHTHPOBAHHBIX Tpadax 1 Bubmmorexa 10K
P P P p https://m.edsoo.ru/863ef3b2
N . Bubmuoreka [TOK
27 Cry4aitHBIi ONBIT U CITy4daitHOE cOObITHE 1 hitps://m.eds0o.ru/863ef4d4
28 BeposarnocTts 1 wacTora coObITHS. Ponb . BuGmorexa [IOK
MAJIOBEPOSATHBIX H NPAKTHECKH J0CTOBEPHBIX hitps://m. edsoo.ru/863ef646
COOBITHH B PUPOJIC U B OOIIECTBE
29 MoHeTa U UrpajbHasi KOCTh B TEOPHH BEPOSTHOCTEH 1
" " bubnnoreka ]_[OK
30 [pakTudeckas padora "Yacrora BeImaaeHus opjia 1 hitps://m.edsoo.ru/863¢f8a8
o KontponbHas p?60T£ o BTeMaM Cnyan/IHa;Iv . BuGorexa LIOK
H3MquHfOCTL. padsl. BeposTHOCTE ClTy4aifHOTO https://m.edso0.ru/863f0186
COOBITHS
bubanoreka [JOK
32 [ToBTOpenue, o6oOmenue. [IpencrapieHne TaHHBIX 1 https://m.edsoo.ru/863efa24
bubanoreka [JOK
33 [ToBTOpenue, 0000meHne. OnucaTeabHas CTATUCTHKA 1 https://m.edsoo.ru/863efbaa
34 IToBTOpenue, 00o0menne. BeposaTHoCTh cxydaliHOrO 1 Bubnmoreka [IOK
COOBITHS https://m.edsoo.ru/863efecO
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
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8 KVIACC

Ne Tema ypoka KosmmgyecTBo 4acoB Jlata IIeKTPOHHDbIC MHPPOBBIE
n/m Bcero KonrTpoabubie | Ilpakrnyeckue | H3yueHHs | o0pasoBaTte/bHbIe
padoThI padoThI pecypceel
1 [Ipencrasnenue nanubx. OnucaTenbHAsS CTATUCTUKA 1 bubmmorexa LIOK
: https://m.edsoo.ru/863f029e
) Cryuaiinast U3MEHUUBOCTh. CpeIHIE YUCIOBOTO 1 bubnnoreka [TOK
Habopa https://m.edsoo.ru/863f03fc
. bubmnoreka [IOK
3 Caydaiinblie coObITHS. BeposiTHOCTH M 4acTOTHI 1 https://m.eds00.ru/863f0578
4 Kraccudeckue Mozienu Teopur BEpOSITHOCTEHN : MOHETa 1 bubnuoteka LIOK
1 WrpaJIbHasl KOCTh https://m.edso0.ru/863f076¢
bubaunoreka [JOK
. OTKI0RCHHA 1 https://m.edsoo.ru/863f0a50
bubaunoreka [JOK
6 Jlucrepcrst 4ncIoBoro Habopa 1 https://m.eds00.ru/863f0a50
7 CrannmapTHOE OTKIIOHEHHE YHCIIOBOr0 Habopa 1 Bubmmorexa [10K
https://m.edsoo.ru/863f0bfe
8 JlnarpaMMBI paccenBaHHs 1 bubmorexa LIOK
P p https://m.edsoo.ru/863f0eab
9 M 1 bubaunoreka [JOK
HOMECTBO, TIONMHOXECTBO https://m.edso0.ru/863f1180
10 Ormepanyy HaJT MHOXKECTBaMH: 00ObETMHEHHE, 1 Bbubmmoreka IJOK
repeceueHue, JIONoJIHEHUE https://m.edsoo.ru/863f143c
" CRoiicTBa omnepanuii HaJT MHOKECTBAMM: . BuGmorexa [IOK
MepeEMEeCTUTEIHHOE, COUeTaTEbHOE, https://m.eds00.ru/863f1784
pacnpeneanTenbHOe, BKIIOYSHHS
bubanoreka [JOK
12 I'padmyeckoe mpencTaBIeHrEe MHOMXKECTB 1 https://m.eds00.ru/863fL98c
KonTponsnas padora o Temam "CTaTHCTHKA.
13 " 1 1
MHoxecTBa
. bubanorexka [JOK
14 OneMenTapHble cOObITHA. CiryyaiiHble COOBITHS 1 https://m. eds0o.ru/863f1dec
15 braronpusrcTs Y€ DJIEMEHTAapHBIC COOBITHS 1 bubmorexa LOK
P yiom P ) https://m.edsoo.ru/863fldec
. bubamorexa [JOK
16 BeposTHOCTH COOLITHH 1 https://m.edso0.ru/863f1f72
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17 OnbITE ¢ PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMHU 1 bubnuotexa LTOK
COOBITUSIMU. https://m.edsoo.ru/863f21ca
N Bubmoreka [IOK
18 Cayuaiimbtii Bioop 1 https://m.edsoo.ru/863f21ca
19 [Ipaktrdeckas padora "ONBITH ¢ PABHOBO3MOXXHBIMH 1 bubnmorexa LIOK
3JIEMEHTapHBIMU COOBITUSIMH " https://m.edsoo.ru/863f235a
Bbubaunoreka [JOK
20 Hlepeso 1 https://m.edsoo.ru/863f2a4e
21| cymootsomamme somet sepumg, oot e ) BeSmonees LIOK
v Pl ’ y https://m.edsoo.ru/863f2bac
YUCJIOM BEPIIIMH U YUCIOM pEOEp
bubaunoreka [JOK
22 TIpaBuio ymMHOKeHHA 1 https://m.edsoo.ru/863f2cd8
23 IIpaBuiio ymMHOXKEHHUS. Perienne nmpakTHIecKux 3a1a4 1 bubmuorexa LIOK
p w . P https://m.edsoo.ru/863f2e36
bubaunoreka [JOK
24 IporusononoxHoe cobbiTue 1 https://m.edsoo.ru/863f2f8a
o5 Huarpamma Diinepa. OObeHEHNE U TIepeCEeUeHNE 1 Bubnnoreka [IOK
COOBITHI https://m.edso0.ru/863f3214
bubanoreka [JOK
26 HECORMECTHEIC COGRITIL. 1 https://m.edso0.ru/863f3372
27 dopmyna ciIoKeHHs BEpOSITHOCTEH 1 Bubmorexa IOK
PMY. P https://m.edso0.ru/863f3764
28 IIpaBumno oKe €pPOSITHOCTEN 1 bubmorexa LIOK
PABHIIO yMHOMKCHITT BEPOATHOCTCH. https://m.edsoo.ru/863f38ae
bubanoreka [JOK
29 VYcnoBHas BepoITHOCTh. HezaBrcuMble COOBITHS 1 https://m.eds00.ru/863£3b06
30 [IpencraBnenue ci1y4ailHOro 3KCIIEPUMEHTA B BUJIE 1 Bbubmmoreka [TOK
aepesa https://m.edso0.ru/863f3che
31 [IpencraBnenue cay4aifHOro 3KCIIEpUMEHTA B BUTE 1 Bubarorexa [IOK
nepea. Pemienue 3amau https://m.edsoo.ru/863f3f20
32 [ToBTOpenue, o0o0menue. [lpencrasnenne naHHBIX. 1 Bubnmoreka [IOK
OnwucartenpHas CTATUCTHKA https://m.edsoo.ru/863f4128
33 N 606 Tpad 1 bubamorexa [JOK
OBTOPCHHE, 0DODIICHHC. | papbl https://m.eds00.ru/863f4312
Kontponbhas pabora o remam "Ciyuaiiable
34 " 1
coObITus. BepostHocTh. ['padbt
OBILIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 34
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9 KJIACC

KoJsinyecTBO 4acon
No /i Tema ypoka Hara DiekTpoHHbIE HHPOBBIE
Bcero Kourtpoasnbie | I[IpakTtnyeckue = HW3y4YeHHs | 00pasoBaTesbHbIe
padoThI padoThI pecypceel
1 [Ipencrapienue TaHHBIX 1 bubmmorexa LIOK
https://m.edsoo.ru/863f47ea
2 OmnucartenbHas CTAaTUCTHKA 1 bubmorexca LIOK
1 https:/m.eds00.ru/863f47ea
3 Onepaiuu HaJl COOBITHIMU 1
4 HesaBucuMocTh COOBITHI 1
) KomOuHatopHOe nMpaBuiio yMHOXKEHUS 1 Brbmorexa IOK
M https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akropuan. Coyeranus U 4UCIO 1 bubnuoteka LIOK
COYCTaHUU https://m.edsoo.ru/863f4e16
bubaunoreka [JOK
! Tpeyrompruk Iackans 1 https://m.edsoo.ru/863f5014
: [pakTndeckas padora "6quncneHHe (;eposlniocreﬁ . . BuGmorexa [IOK
C UCIIOJIb3OBAHUEM KO'I:/I MHATOPHBIX (DYHKIIUU httDS://m.EdSOO.rU/863f5208
3JIEKTPOHHBIX TAOJIHII
9 I'eomerpuueckast BEpOSATHOCTh 1 Bubmmorexa 10K
e1p P ) https://m.edsoo.ru/863f5884
10 I'eoMerpudeckas BEposATHOCTE. Pemienne 3apaq 1 Bubmmorexa 10K
e1p P ) a https://m.edsoo.ru/863f5a50
Cay4aiinblii BBIOOp TOUKU U3 GUTYpHI HA Bubnnoreka [IOK
11 1 .
IIJIOCKOCTH, U3 OTPE3Ka, U3 IYTU OKPYKHOCTH https://m.edsoo.ru/863f5bfe
12 oaRoeT. 15 OXpeska, 15 151 OxpyRHOCTH ) BuGaorexa LIOK
’ p » I3 JIYT pyx ) https://m.edsoo.ru/863f5e10
Pemienue 3anau
bubanorexka [JOK
. Hcnerranue. Yenex u Heyaada. 1 https://m.eds00.ru/863f6162
14 Cepust UCIIBITAHAM IO TIEPBOTO ycITexa 1 Bubmorexa [1IOK
P a P Y https://m.edsoo.ru/863f6356
15 Ucneitanue. ¥Ycenex u Heynada. Cepust HCIIBITaHUI 1
110 TIepBoro ycrnexa. Pemenue 3amau
bubamorexa [JOK
16 cnerranms bepHysumm. 1 https://m.edsoo.ru/863f64d2
17 BepositHocTH COOBITHH B cepUU HCIIBITAHUN 1 Bbubnmnorexa [IOK

bepnymnnu

https://m.edso0.ru/863f6680
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Bubaunoreka [JOK

18 [Ipaktuueckas padora "Hcnbitanus bepaymim 1 hitps://m.eds00.ru/863f67de
19 CrydaiiHasi BeTUYMHA U paCIpE/ICIICHUE 1 bubmmoteka LIOK
BEpOSATHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTuueckoe 0XKUJAHUE U TUCIIEPCUS 1 Bbubaunoreka [JOK
CIIy4aiiHOW BEJIMYMHBI https://m.edsoo.ru/863f6da6
21 IIpuMepsl MaTEMaTHYECKOTO OXKUAAHUS KAK 1 bubnuoteka LIOK
TEOPETUYECKOr0 CPETHETO 3HAYEHUSI BEJIMYNHBI https://m.edsoo.ru/863f6f86
Bbubaunoreka [JOK
22 ITousarue o 3aKoH€E OOIBIIMX YHUCET 1 https://m.eds00.ru/863f72c4
23 Wzmepenne BEpOSITHOCTEN C TIOMOIIBIO YaCTOT 1 Brbmorexa HOK
https://m.edso0.ru/863f7652
bubaunoreka [JOK
24 [IpumeHenune 3aKoHa OONBIINX YHCET 1 https://m.eds00.ru/863f7116
o5 O0600111eHNEe, CHCTEMATH3AIUsT 3HAHUT. 1 bu6nmorexa LIOK
IIpencrapiienre TaHHBIX https://m.edsoo.ru/863f783c
2 O06001IenNEe, CHCTEMATH3AIMS 3HAHMI. 1
OnucartenbHas CTaAaTHCTHUKA
OO0o0111eHHEe, CUCTEMATH3aIs 3SHAHUHN.
27 IIpencraBnenne nanubx. OnucaTenbHas 1 bubmmotexa LOK
P ) https://m.edsoo.ru/863f893a
CTaTHCTHKA
28 O06o001IeHre, CHCTEeMAaTH3aKS 3HAHHIA. 1 Bbubmmoreka IJOK
BeposTHOCTE ciTydalflHOTO COOBITHSI https://m.edsoo.ru/863f7ade
OO0o0111eHHE, CUCTEMATH3aIs 3SHAHUHN.
29 BeposTHOCTE ciry4aiiHOTO COOBITHSI. DIEMEHTHI 1 Bubmorexa 10K
p ¥ ) https://m.edsoo.ru/863f7c9c
KOMOMHATOPHKH
30 O06o001IeHNe, CHCTEMATH3aHS 3HAHUH. JJIEMCHTBI 1 Bubmmoreka ITOK
KOMOMHATOPHKH https://m.edsoo.ru/863f7e54
OO0o00111eHHE, CUCTEMATH3AIM 3HAHUNA. DJIEMEHTHI
31 koMOnHaTOpHUKU. ClyyaliHbIe BETUYUHBI U 1 bubmuotera LIOK
PHKH. IIyT https://m.edsoo.ru/863f8408
pacnpeneneHus
32 O6o06menne, cucteMaTusanus 3HaHui. Cirydaitapie 1 Bbubmmoreka ITOK
BEJIMYMHBI U pacOpeieNIeHUsI https://m.edsoo.ru/863f861a
bubamorexa [JOK
33 Hrorosas koHTpoIkHA1 paboTa 1 https://m.edsoo.ru/863f8b56
34 OO0o00I11IeHHE, CUCTEMATH3AMS 3SHAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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