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Annomauus Kk padoueit npozpamme «Mamemamuka» 7-9 knacc
2024-2025 yueonwtii 200

Pabouas mnporpamma mno MareMartuke g oOydawomuxcs 7-9 kiaccos
pa3paboTtana Ha ocHoBe denepanbHOrO0 roOCyAapCTBEHHOTO 00Pa30BATEIBHOTO
CTaHJapTa OCHOBHOTO o0O0mIero oO0pa3oBaHUs € YYETOM U COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUM, MPEABSIBISIEMbIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TpaauIui POCCUMCKOrOo 00pa3oBaHUs, KOTOPhIE OOECIEYMBAIOT OBJIAJICHUE
KJIFOUEBBIMU KOMIIETCHIIMSIMU, COCTABJISIOMIMMH OCHOBY [IJIi HEMPEPHIBHOTO
o0pa3oBaHUs M CaMOPa3BUTHSA, a TaKXe IEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO W T[I03HABAaTEJIbHOIO pa3BUTUS oOyuarmuxcs. B pabodeit
mporpaMMe  YYTe€Hbl WJAed U noJiokeHus — KoHuenuwu — pa3BUTHUS
MaTreMaTH4eckoro oopasoBanus B Poccuiickoit denepanuu.

OcCHOBHBIC JIMHUHW _COJIEPKAHUSA Kypca MaTreMaTuku B 7-9 kjaccax:
«Yucna wu BBIUKMCICHUS», «AnreOpay («Anredpandeckue BBIPAKCHUS»,
«YpaBHeHUsSI W HEpaBeHCTBaY), «DyHkuun», «I'eomerpus» («['eomeTprueckue
burypel u uX CcBoHCTBa», «lM3MepeHHUEe TEOMETPUUECKUX BEITHYHHY),
«BeposATHOCTh U CTAaTUCTUKAY.

B coorBerctBUM c ®DenepanbHbIM TOCYIapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOro o0miero oOpa3oBaHUsS MaTeMaTHKa  SBISETCS
00s3aTENbHBIM MPEAMETOM Ha JaHHOM YpoBHe oOpazoBanusi. B 7-9 kmaccax
yueOHbIl mpeamer «Maremartuka» TPATUIMOHHO H3Yy4yaeTcsi B  paMKax
CIEeNYIONMX y4eOHBIX KypcoB: B 7—9 kiaccax «Anrebpa» u «l'eoMeTpusi».
Hacrosmieir mnporpamMmMoii  BBOJAMTCS  CaMOCTOSTENBHBIA  YUEOHBIM  KypC
«BeposiTHOCT, M cratucTHKa». Ha n3ydeHue mareMaTtuku B 7-X Kiaccax 6
y4eOHBIX YaCOB B HEJIEIO B TCUCHHE KaXKI0TO roj1a 00ydeHUsI.

IHOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHAa 00ECIIEYMBACT U3yUCHUE IPYTUX AUCITUIUINH, KaK €CTECTBEHHO-
HAay4yHOro, TaKk M TYMaHHTapHOTO IMKJIOB, €€ OCBOEHHUE HEOOXOIUMO st
MPOJOKEHUsI 00pa30BaHUs U B OBCEIHEBHOM *U3HU. Pa3BuTHe y o0yvaromuxcs
Hay4YHBIX [MPEJICTABICHUI O NPOUCXOKIECHUH M CYHIHOCTU alreOpandecKux
abcTpakmuii, cioco0e OTPAKEHUS MAaTEMAaTHIECKON HAyKOU SBICHHUI U MPOIIECCOB
B Ipupojie W OOIIECTBE, POJIM MATEMaTUYECKOrO MOJECIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIIO HAYYHOTO MHUPOBO33PECHUS
¥ KaueCTB MBINIJICHUS, HEOOXOMUMBIX JIJISl afanTalliii B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydyenme anreOpbl oOecreuynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI W BBIBOJIBI,



dbopmynupoBaTh yrBepkaeHUs. OCBOGHHE Kypca aareOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYarONIUMXCS: OHU MCIOJB3YIOT JEAYKTHUBHBIE U
WHJYKTUBHBIE PacCyXJAeHUs, 0000IeHNE U KOHKPETU3aI1I0, aOCTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MOpeANojaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSTEIIbHON JIESITEIbHOCTH 00YyYalolUXCs, IO3TOMY CaMOCTOSTEIbHOE
peleHre 3aaa4 sIBIsSeTCs pealn3anuen 1eaTeIbHOCTHOTO MPUHITMIA 00yUYeHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOIO
oOmero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEeIbHO-METOANYECKUE
nuHun: «Yucna u BBIYUCICHUSY, «ANreOpanueckue BhIpaXeHUs», «YpPaBHEHUS U
HepaBeHCTBa», «Dynkiun». Kaxmgas W3 3TUX COAEPKATEIbHO-METOANYECKUX
JUHUN pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMU €ro JUHUAMH. B Xoje wu3ydeHus Y4eOHOTO Kypca OO0ydaronuMcs
MPUXOJUTCS JIOTUYECKH PACCyXKJIaTh, UCIOIH30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUCHBI
HEKOTOPBhIE OCHOBBI JIOTMKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiiax
MaTEeMaTU4YEeCKOro o0pa3oBaHUs M CHOCOOCTBYIOIIHME OBIAJCHUIO 00YyYarOUUMUCS
OCHOB  yHHMBEpPCaJbHOrO MartemaTudeckoro s3bika. CojepkaTelbHOW |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBIsSETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanne JnuHUM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOM JJid
JaNbHEUIIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOyYaromIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AITOPUTMAMH, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIs TOBCEIHEBHOM
KU3HU. Pa3zBUTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IETr0 0Opa3oBaHMS
CBS3aHO C pAalMOHATBHBIMH M HUPPALMOHAIBHBIMU YHCIAMHU, (POpMUPOBAHHEM
NPEJCTABICHUA O JEUCTBUTEIHLHOM 4YHCJE. 3aBEPUICHHE OCBOCHMS YHCIOBOM
JUHUU OTHECEHO K CpeIHEMY 00I1ieMy 00pa3oBaHUIO.

Copeprkanue qByX anreOpanvecKux JUHUN — « ANreOpandecKrue BhIPKCHHS»
1 «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYYAIOITUXCS
MaTeMaTUYEeCKOTO armapara, HeoOXOAMMOTO /Jis pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TMPEAMETOB M IMPAaKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHus Y4YeOHBIH MaTepuan TPYNIHUPYETCS BOKPYT
palMOHATIBHBIX BhIpaKeHMI. Anredpa I€eMOHCTPUPYET 3HAUYCHHE MAaTEMATUKU Kak
A3bIKa Ui TIOCTPOEHUS MATEMATHYECKUX MOJENel, OMUCAaHUS MPOILIECCOB U
SABJIICHUN peajbHOr0 Mupa. B 3agaum oOyudeHuss anrebpe BXOIAT TakKke
JajdbHEWIIee pa3BUTUE AJITOPUTMHYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, IS OCBOCHHSI Kypca WHGOPMATUKH, W OBJIAJICHUEC HABBIKAMH
JNENYKTUBHBIX paccyxaeHuid. [IlpeoOpazoBanue cUMBOJIIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUSI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.



Copepxanue pyHKIMOHAIBHO-Tpa(pUUeCcKO TMHUK HALEIEHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUM O (YHKUMAX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUTSL OIIMCAHUsl U UCCJIEI0OBaHUs Pa3HOOOPa3HbIX MPOLECCOB U ABJICHUI B IPUPOAE
u oOmectBe. M3ydeHue martepuana CIoCOOCTBYET pPa3BUTHUIO Yy OOydarolIuMxcs
YMEHHMS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CIIOBECHBIE, CUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpPMHUpPOBaHUE
MPEACTaBICHUN O POJIM MATEMATUKHU B PA3BUTUU LUBWIN3ALUHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3yyaeTcs Yy4eOHBIH Kypc
«AnreOpa», KOTOPBIM BKJIIOYAET CIENYIOLIME OCHOBHBIE pa3leibl COACpP>KaHUS:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9
kiacce — 102 yaca (3 yaca B HefICIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: oOIpejeNeHue, mnpeoOpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJIbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beruncnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, TPAaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujeHa. CloKeHue, BBIYUTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBujiia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHUSI, peEIICHHE JIMHEUHBbIX ypaBHeHHH. CoCTaBieHHWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. PeneHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHHUM.

JluneitHOE ypaBHEHUE C IBYMS MEpPEMEHHBIMHU U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpAaBHEHUM.

DyHKIUN



Koopaunara Toukn Ha npssmoil. YucinoBsle TPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. T'paduueckoe pelieHne THMHEHHBIX YPABHCHHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOJIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX NMPUMEHEHHUE K TPE0OPa30BaAHUIO YHCIIOBBIX BBHIpAKEHUN
Y BBIYMCJICHUSAM. [[€eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKa3zaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AJire0panvecKne BbIPasKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUHN, CBOISIIUXCS K JUHEHHBIM U KBaJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJINHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUMN

[lonsitne ¢ynkmuu. OOIaCTh OMpeAeTeHUs W MHOXKECTBO 3HAYCHUH
bynkiuu. CriocoObl 3amanus QyHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepsi
rpauKoOB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHble yucia, UppallMOHANIbHBIC YUCIIa, KOHEYHbIE U O€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENIBHBIX 4YHCEN, apudMEeTHYeCKue JeUCTBHUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMoOHANBHBIX YpaBHEHUN. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpoi crerneHu. [paduueckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBEeHCTBA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

DOyHKUUA

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'padukn Gpyrximit: y = kx, y =kx + b, y=k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrpPeccHu



[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro ujaeHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynel n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOorpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM HMHTEpPECA K NPOIUIOMY M  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTr0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJHEACTBUI MJIi OKPYXKaIoIIEeW Cpelbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATEIBHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEH, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NPUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNsI ~ TIOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHPUHUMATH, (POPMYIUPOBATH M  MPEeOOPa30BBIBATH  CYXKICHUSA:
yTBEPAUTEIbHbIE W OTPULATEIbHbIE, €AUHUYHBbIC, YacCTHbIE M OOUIHE,
YCIIOBHBIE;



BBIABJISITH ~ MAaT€MaTHU4eCKUE  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3H U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
mnpemjaratb  KpUTEPUHU Ui BBIABICHHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNL;

ACJIaTb BBIBOJAbLI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTUBHLIX H
HNHAYKTUBHBIX YMO3aKHIOquHfI, YMOBaKJ'IIO‘ICHI/II\/'I ITIO aHaJIOTHH,

pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (MPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECIIOXHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKToOB, BBICTpAUBATH aAPryMEHTAIMIO, NPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE AEHCTBUS:

UCIIOJIB30BATh BOMNPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT NO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodIeMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh MCKOMOE M JIlaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATH CBOIO IO3ULUI0, MHEHHUE;

IPOBOJAUTH II0 CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIN
AKCIICPUMEHT, HeOOoJIbIIIoE HCCIIEIOBAHKE 110 YCTaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0o OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 00OOIIECHUS U BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IIPOTrHO3HUPOBATb BO3MOJKXHOC PA3BUTHC IIPOLCCCA, a TAKKC BbIABUIATb
IMPCAITIOJIOKCHHUSA O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

Pabora ¢ ungopmanmeii:

BbIABJIATE HCAOCTATOYHOCTH U N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
HeOGXOI[I/IMBIX AJIA pCIICHUA 3ada49H,

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;



BBIOMpaTh (QopMy mpeacTtaBieHus UHOOPMALMM W WUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HWHOW Tpaukoil U ux
KOMOHMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU 1O KPUTEPHUSM, MPEAJIONKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHUHM C
YCIOBUSMH U LEISIMU OOILIEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JIeMbl, perraeMoi 3ajaun, BbICKa3bIBAaTh UJIEH, HAlIEJICHHBIE Ha TTOUCK
pEelIeHNs, COMOCTaBISITh CBOU CYXIEHHUS C CYXKICHHSIMU JIPYyTUX
YYaCTHUKOB JHAJIOra, OOHAPYXUBATh Pa3JIMuUe U CXOJICTBO IMO3ULIHMA, B
KOppeKTHOU (hopme hopMyITMpOoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS,

mpeaAcCTaBJIsATh PE3YIbTAaThI PCUICHUA 3a1a4u, OKCIICPUMCHTA,
HCCIICA0BAaHMSI, IMIPOCKTa, CaMOCTOATCIIBHO BLI6I/IpaTI> (1)0pMaT
BBICTYIIJICHUA C y‘IéTOM 3a1a4 IMpPC3CHTAlINN U 0COOCHHOCTEH AyIuTOpHUH,

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThl NpU pEHIeHHMH Y4yeOHBIX MaTeMaTUYeCKHX
3ajay;

NPUHUMATH 1IeJIb COBMECTHOH JESITEITbHOCTH, TUIAHUPOBATh OPTaHHU3AIHI0
COBMECTHOW paboOThl, pacmpeneNsiTh BHABI pPadOT, JOTOBapUBATHCS,
0o0CyXIaTh TPOLIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBAaTh B TPyHmoBbIX (opmax paboTel (0OCyXaeHus, 0oOMeH
MHEHHUSIMH, MO3TOBbIE€ IITYpPMBl U JPyTH€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEILHO COCTABJIATH IJIaH, aJITOPUTM PEIIeHUs 3aaauu (M ero
4acTbh), BHIOUPATHh CIOCOO PEIIEHUS] ¢ YYETOM HMMEIOIIUXCS PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBAaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:
e BJANETh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoiecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IMpPH PELIEHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHE pE3YyJbTaTa JNEATEIBHOCTH IMOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHSTh IPUUUHBI JOCTUKEHUS WA HEAOCTUKEHUS 1IEIIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIMICS TMOJTYyYUT CICAYIOIINE
peAMETHBIE PE3YJIHTAThI:

Yucia 1 BHIYMCICHUA

BrimonHaTh, coyeTas yCTHblE M NHCbMEHHBbIE MPUEMBI, apudmeTHueckue
NEUCTBHS C PAllMOHAIBHBIMU YUCIIAMU.

HaxonuTe 3Ha4YeHHMs YHUCIOBBIX BBIPAKEHHM, MPUMEHSTh pPa3zHOOOpa3HbIE
CrocoObl M MPUEMBI BBIYMCICHHUS 3HAYEHHUM TPOOHBIX BBIPAXKEHUH, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT OfHOM (OPMBI 3amKMCHU YHCeN K Apyroi (mpeoOpa3oBBIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBb).

CpaBHUBATh U YIOPSAJOUYNBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsITh ycna.

BpINOJIHATE TPUKUAKY U OLIEHKY pE3yJibTaTa BBIYMCICHHUH, OLIEHKY 3HAYCHUN
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMU C HATypalbHBIMU
MOKA3aTEISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBONCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI



Hcnonws3oBaTh anreOpanvecKkyro TEPMUHOJIOTHIO U CUMBOJIHMKY, MPUMEHSIThH
e€ B mpouecce OCBOCHHs y4eOHOro MaTtepuaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXKEHUW MpU 3aJaHHBIX 3HAUYCHHUSIX
MePEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHusi — II€JIOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINonHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOT'OYJIEH, TPUMEHSIThH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBISATh PAa3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TOMOIIBIO
BHIHECEHHUsI 3a CKOOKM OOIINEro MHOXHTEINS, TPYNIUPOBKU  ClIaraeMblX,
npuMeHeHus OPMYJT COKPAIIEHHOTO YMHOKECHHUS.

[IpumensTh npeodpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUST Pa3IMYHbBIX 33/1a4
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTENEHEH C HATYpPaJIbHBIMHU TOKA3aTENISIMU IS
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeWHBIC ypaBHEHUS C OJHON TNEPEMEHHOMW, NMPUMEHSsS IpaBHIIa
nepexojia OT UCXOHOTO YPaBHEHHS K paBHOCUIBLHOMY emy. [IpoBepsiTh, sBISETCS
JIM YUCITI0O KOPHEM YpaBHEHUSI.

[TpumensTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTs mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA PEIICHUEeM JMHEHHOTOo
YPaBHEHHUS C IByMs II€PEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaQuK JIHMHEHMHOTO YpPaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PaPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocrtaBisiTh M pellaTh JUHEHMHOE YpaBHEHHE WU CHUCTEMY JIMHEWHBIX
YpaBHEHH TI0 YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYECHHBIN pe3yJIbTarT.

DyHKUUN

N3o00paxaTh Ha KOOPJIMHATHOW MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 33 JAHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI, 3aMIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAMHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk PyHKINHN y = [X|.



OnuchiBaTh C TMOMOIIBI (YHKIIUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUME, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3Hauenune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeAcTaBICHUs W aHaIW3a WHGOpMaIH,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPaPUKOB peaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce OOydYalomMiiCS TMOJYYUT CIECAYIOIINE
IPEIAMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavYaIbHBIE MPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAMHATHOUW MPSMOi.

[IpumensTr moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HMCIOJIB3YS TMPU HEOOXOIUMOCTH KaJIbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJBIIMX W MAJIBIX YHCE C MOMOIIBIO JACCATUYHBIX
npoOeii u creneHelt yucia 10.

AuireOpanyeckue BbIpasKeHU

[IpuMeHATP TOHATHE CTENEHW C LEJNbIM I0Ka3aTeJleM, BbINOIHATh
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIBbIM MTOKa3aTeIeM.

BbINOJIHATE TOKJIECTBEHHBIE MPeoOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUN
Ha OCHOBE TMpaBWJI ICUCTBHI HAJl MHOTOWICHAMH U allreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN I PELICHUS pa3IMYHbIX 33/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKU.

YpaBHeHUs] U HEPABEHCTBA

Pewiaty nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PalMOHAIbHBIE YpaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJI€ C TPUMEHEHHEM rpadUyecKuX MpeCTaBICHU (YCTaHABINBATh, UMEET
J1 ypaBHECHHUE WJIM CHUCTEMA YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJbKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUsS WIH CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHsTH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh



rpauyuecKy0 WILIIOCTPALMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[lonuMaths ¥ KCNONIB30BaTh (PYHKIMOHAIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUYEHMsI), ONpEAENsITh 3HaueHHEe (YHKUUHU MO 3HAYECHHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutb rpapuku 37eMeHTapHbIX QYHKIUNA BUJIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, onuceIBaTh CBOICTBA UHCIIOBOIA
dbyakuu no e€ rpaduxy.

K xonHiy oOyuenus B 9 kiacce oOydaromiviicss MOJYYHUT CIIETYIOIINE
peAMETHBIE PE3YJIHTATHI:

Yucaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHATBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Beinonusate apudmMeTHUecKue JEWCTBUS C  pallMOHAIBHBIMU YHCIIAMH,
codeTrasl YCTHbIE U TIMCbMEHHBIC TMPUEMBI, BBHITIOJHITh BBIUMCICHHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxomuTh 3HaueHWsT cTemeHEH ¢ TMENBIMUA TOKa3aTeliIMU U KOPHEH,
BBIYHCJISITH 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh JI€MCTBUTENBHBIE YHUCJA, BBINOIHATH MPUKHUIAKY pPE3yJbTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeVHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHUS, CBOIAIIMECH K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemare cucTtembl NIBYX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMH H
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIISIETCS JTUHEHUHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuMm CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE HUCCIIENOBAHUSI YPABHEHUNW U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C TPUMEHEHNEM rpadUyeCcKuxX MpeaCcTaBiIeHU (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI pEIIEHHUs, €CIh UMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHBIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HepaBeHCTB Ha YKMCIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKChIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp3oBaTh HEpABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a]1a4.

DyHKIUN



PacnozHaBaTh (QyHKUMHM HM3Yy4€HHBIX BUIOB. [loka3blBaTh CXE€MaTHYECKU
pPacnoioKeHHE Ha KOOPJAMHATHOM MIIOCKOCTH rpadukoB PpyHKIMHI Buaa: y = kx, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |x|, B 3aBHCUMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHIA.

Crtpoutb U M300paxkarb CXeMaTHYECKH Ipa@UKy KBaIpaTHUUHBIX (YHKLHUM,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh KBaJpaTuyHyro (QyHKIHIO 1O (popmysie, MPUBOJAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peatbHOU KU3HU, PU3UKH, TEOMETPUH.

YucaoBble M0CJI€10BATEIbHOCTH W MPOTrPeccuu

Pacno3naBath apudmeTHUecKyl0 M TE€OMETPUUYECKYI0 MpPOTPEecCUd MpH
pa3HbIX croco0ax 3aJaHusl.

BbINONIHATE  BBIYMCIIEHUS C  HUCHOJB30BaHMEM (OpPMYJT N-ro 4jeHa
apu(pMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJICHOB.

N300paxkath wieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPIAUMHATHOM
TUIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
quciIe 3a/1a4d U3 peasIbHOM KU3HHU (C MCIOJB30BaHUEM KaJlbKYJATOPa, HUPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 75 3 0 bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 2 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 2 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K . @ 24 1 0
OOP/MHATEL H rpagHic. DyHKi https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1 0
OBTOpeiHe i 0boDIIe1e https://m.edsoo0.ru/7€415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 9 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 ximacc

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bubmoreka [IOK
https://m.edsoo.ru/7f419d08
bubmoreka [IOK
6 4 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 0600IICHNE, 18 | bubnuoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0

IHOYPOYHOE IIVTIAHUPOBAHHUE




7 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
[
Jl;i—n Tema ypoka Bcero Kontpoarnpie | - Ipariteckue fa[:;‘?eﬂnﬂ gg[;l)ag?):;l;;eeﬂbﬂble
padoTsbI padoThI pecypebi

1 PanmionansHbIe yncna. 1 0 0

2 UucnoBble BbIpaKEHUSI. 1 0 0

3 BolpakeHus ¢ nepeMeHHbIMU. 1 0 0

4 CpaBHeHUE 3HAUEHU BbIPAKEHHH. 1 0 0

5 Uucna, BeIpaXeHUS, TOKIECTBA, 1 0 0
ypaBHEHUE.

6 Uucna, BeIpaXeHUS, TOKIECTBA, 1 0 0
ypaBHeHue. Pemenne npumepos.

7 Bxoanast kOoHTpoJIbHAS paboTa. 1 1 0

3 AHanu3 KOHTPOJIBHOM paboOTHI. 1 0 0
CBoJiCTBa IEHCTBUM HAJl YUCIIAMHU.

9 ToxnmecTna. 1 0 0

10 TomneCTBevHHbIe npeoOpa3oBaHus 1 0 0 bubnuoreka [JOK
BBIPAKEHUU. https://m.edsoo.ru/7f4211de

11 ToxnectBa. ToXXIecTBEHHbBIE 1 0 0 bu6mmoreka [JOK
peoOpa3oBaHus BEIPAKCHHMN. https://m.edsoo.ru/7f421382

12wt oo eve: Bupanemen 1 0 0 Bu6mrorera LIOK
Toxnectsa". https://m.edsoo.ru/7f42154e

13 KonTtponbHas paboTa no teme: 1 1 0 bubnnoreka [JOK
"Beipaxxenus. Toxaecrna'. https://m.edsoo.ru/7f4218be
AHanM3 KOHTPOJIBHOHM pabOTHI.

14 VYpaBHEHUE U €r0 KOPHHU. ! 0 0

15 JIuHeiHOE ypaBHEHHE C OTHOU 1 0 0

IIEPEMEHHOM.




Pemrenne nuHENHbBIX ypaBHEHUH C

16 . . 0 0
OJIHOH NepEMEHHOM.
17 [IpeobpazoBanue IMHEHHBIX 0 0
YpaBHEHUM.
18 CocraBiieHue ypaBHEHUH 10 YCIOBUIO 0 0
3a/1a4u.
Pemrenne 3aga4d ¢ momMompro
19 e B 0 0
YpaBHEHUH.
20 Pemenue TekCTOBBIX 3a1a4 C 0 0
MMOMOIIBIKO YPaBHEHHUI.
71 Pemrenye TekCTOBBIX 3a7a4 Ha 0 0
TBIDKCHHUE.
2 Pemrenye TekCTOBBIX 3a7a4 Ha 0 0
pabory.
23 Pemenue 3agau u3 peanbHOU 0 0
MPAKTHUKH.
4 VYpok cucreMarusau 1 0000IeHUs 0 0
3HaHUM No Teme: "YpaBHeHUs".
KonTtponsHas padoTa o Teme
25 " " 1 0
YpaBHeHue
AHau3 KOHTPOJIBHOUM paboTHI. bubnuoreka [JOK
26 . 0 0
Koopaunara Touku Ha npsAMoii https://m.edsoo.ru/7f41feec
27 [TocTpoeHne ToUek Mo KOOpAUHATAM. 0 0
28 UucnoBbie MPOMEKYTKHU. 0 0
N300pakeHue YnucinoBbIX
29 P 0 0
MIPOMEXKYTKOB.
Paccrosinne Mexay 1ByMs TOUKaMHU bubnuorexa [IOK
30 . M 0 0
KOOPAMHATHOU IIPSIMO. https://m.edsoo.ru/7f41fafa
PaccrosiHue Mexy 1ByMsl TOUKaMH bu6nuoreka [IOK
31 N M 0 0
KOOPAMHATHOHU IIPSMOMU. https://m.edsoo.ru/7f41fd70
32 [IpsiMoyrosipHas cucteMa KOOpIMHAT 0 0




Ha IIJIOCKOCTH.

N3o00pakenue Touek Ha

33 KOOPAMHATHOM IIJIOCKOCTH.
34 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu. https://m.edsoo.ru/7f421382
35 Brruncnenue 3nauenuii pyHkuuu no bubnuorexa [JOK
dhopmyre. https://m.edsoo.ru/7f42154¢
36 Urenue rpaukoB peabHbIX bubnuorexa [JOK
3aBHCUMOCTEH. https://m.edsoo.ru/7f4218be
bubmmoreka [IOK
37 Homsrue QyHKiH. https://m.edsoo.ru/7f42276e
bu6moreka [IOK
38 Tpagui dynicumn. hitps://m.edsoo.ru/7f422930
. bu6moreka [IOK
39 CroiicTa QyHKIMH. https://m.edsoo.ru/7f422af2
bu6mmoreka [IOK
40 Hanboxmmee sHaucHue GyHKImM. https://m.edsoo.ru/7f422cc8
A1 [Ipsimast mponopIMOHAIBLHOCTD U €€ bubnuoreka [IOK
rpaduk. https://m.edsoo.ru/7f422fca
N bubnuoreka [JOK
42 Jlaneiinas pynicums, https://m.eds0o.ru/7f423182
43 [TocTpoenune rpaduka TuHEHHOMN bubnuoreka [JOK
GhyHKINH. https://m.edsoo.ru/7f42432a
. N bubnuoreka [JOK
44 CoticTBa TMHEAHOH QyHKUHM. https://m.edsoo.ru/7f42464a
45 Jluneitnast QyHKIUSA U ee rpaduk. bubnunoreka [JOK
Pewienne ynpaxHeHuil. https://m.edsoo.ru/7f424c12
46 [Ipumeps! IMHENHBIX 3aBUCUMOCTEN B bu6nuoreka [IOK
pEAIBHBIX IIPOLIECCAX U ABICHUAX. https://m.edsoo.ru/7f424{d2
bubmmoreka [JOK
47 I'paduk pynkiuum y=IxI. https://m.edsoo.ru/7f4251d0
48 Ypok cucreMaTH3auu 1 00001IeHUs bubnmnoreka [JOK




3HaHui 1o teme: "KoopanHats! u
rpaduku. Oynkuun'.

https://m.edsoo.ru/7f423312

KonTtponsHast paboTa o teme:

bubmmoreka [IOK

49 "Koopaunats! u rpaduku. OyHkuun'. ! 0 https://m.edsoo.ru/7f4237fe
AHaIN3 KOHTPOILHOH pabOTHL.
50 OnpeﬂeneHHep CTeHeHI/IpC 0 0 bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
HaTypaJbHBIM MMOKa3aTEJIEM.
51 YMHOKEHUE CTENEHEN. 0 0
52 Jlenenue cremeHe. 0 0
53 Bo3Benenue B crereHn 0 0
MIPON3BEICHHS.
54 Bo3Benenne B cTeneHs CTEIESHU. 0 0
55 CBoiICTBa CTENEHU C HATYPAJIbHBIM 0 0 bubnuoreka [IOK
MOKAa3aTeIEM. https://m.edsoo.ru/7f420482
56 OnHOYJIEH W €Tr0 CTaHJAAPTHHIN BU/I. 0 0
bu6mmoreka [IOK
>7 YMHOXEHHE OJIHOUIICHOB. 0 0 https://m.eds00.ru/7f42064e
bu6mmoreka [IOK
58 Bo3Benenue oqnousieHa B CTENCHE. 0 0 hits://m.eds0o.ru/7f420806
bu6mmoreka [JOK
YN
>9 Dy y=x"2 u ¢ rpaux. 0 0 https://m.eds00.ru/7£4209a0
bu6mmoreka [JOK
— oA
60 Dynxuus y=x"3 u ee rpagux. 0 0 https://m.edsoo.ru/7f420e6e
K 3] :
61 | "Crenem c marypammm | 0 Bumorexa 11K
" P https://m.edsoo.ru/7f427c32
rnokasareyuem".
62 AHau3 KOHTPOJIBHOU paboTHI. 0 0 bubnunoreka [JOK
MHOrouJIeH 1 €ro cTaHgapTHBIN BUIL. https://m.edsoo.ru/7f427e8a
63 CrnoxeHue ¥ BbIUUTaHUE 0 0 bubnunoreka [JOK
MHOTI'OYJICHOB. https://m.edsoo.ru/7f42836¢
64 VYMHOXEHUE OJHOYJICHA Ha 0 0

MHOT'OYJICH.




Pemenue 3anau Ha yMHOKEHUE

65
OJIHOWICHA Ha MHOTOYJICH.
66 Paznoxxenne MHOro4JIeHa Ha
MHOHUTEJIIH.
67 BriHeceHHe 00I11Iero MHOKHTEIIS 3a bub6mmoreka [{OK
CKOOKH. https://m.edsoo.ru/7f4284de
63 YMHOKEHHE MHOTOYJIeHa Ha bubnnorexa [JOK
MHOTOYJICH. https://m.edsoo.ru/7f42865a
69 [IpaBuiI0 YMHOXEHUS MHOTOYJIEHA Ha bubnuorexa [JOK
MHOTOYJIEH. https://m.edsoo.ru/7f4287d6
70 Paznoxenne MHOro4ieHa Ha
MHOHUTEJH CTIOCOOOM IPYITTHPOBKH.
7 Ypox 06001IeHHS ¥ CHCTEeMaTH3alUH
3HaHUM no Teme: "MHorousneHs!".
79 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"MHuorouneHsr". https://m.edsoo.ru/7f421044
AHanu3 KOHTPOJIbHOM pabOTHI.
73 Bo3Benenue 13 KBaJ anc MBI U bubnnorexa LIOK
P yl\f https://m.edsoo.ru/7f41de76
Pa3HOCTH JIBYX BBIPaXKECHHII.
74 Bo3sBenenue B Ky0 CyMMBI U pa3HOCTH bubnuoreka [JOK
JIBYX BBIPAQKEHUU. https://m.edsoo.ru/7f41dff2
Paznoxxenne Ha MHOKUTENHU C
75 MOMOTIIBIO (POPMYJIBI KBaIpaTa
CYMMBI.
Paznoxxenne Ha MHOKUTENH C
76 MOMOIIBI0 (OPMYITBI KBaJpaTa
Pa3HOCTH.
77 YMHOXEHUE pa3HOCTH ABYX
BBIPAXKEHUI HA UX CYMMY.
78 Pa3noxeHne pazHOCTH KBaJpaToB Ha bubnuoreka [IOK
MHOXUTEIH. https://m.edsoo.ru/7f41el6e
79 [Tpumenenne GopmyI COKpaNIEHHOTO bubnmnoreka [JOK




YMHOKEHUS KBaJlpaTa CyMMbI U
KBaJpaTa pa3HOCTH.

https://m.edsoo.ru/7f41e42a

[Tpumenenue Gopmyibi

bubmmoreka [{OK

80 COKPAILCHHOTO yMHOMCHHA PasHOCTH https://m.edsoo.ru/7f41e8a8
KBaJIpaToB.
31 PaznoxxeHne Ha MHOKUTEIN CyMMBI bubnuorexa [JOK
KyOOB. https://m.edsoo.ru/7f41ed80
32 Pa3noxeHne Ha MHOXKUTENN Pa3HOCTU
KyOOB.
[IpencraBnenue anredpanyecKux
83 BBIPAKEHUI B BUJEC MHOTOYJICHOB.
Pemmenue 3amgau.
’4 [IpeoOpa3oBaHue 1EIOT0 BBIPAKEHUS bubnuoreka [IOK
B MHOTOYJIEH. https://m.edsoo.ru/7f41ea24
[IpumeHeHue pa3aMyuHbIX CIOCOO0B
35 JUTSL pa3JI0kKEHUs HA MHOKHUTEIIH.
['pynnupoBKka 1 BEIHECEHUE
MHOXUTEJIS.
[IpuMenenne mpeoOpa3oBaHM EITBIX bubnuoreka [IOK
86 .
BhIpaKeHUI. Pelienue 3amay. https://m.edsoo.ru/7f41ef06
Ypox 060011IeHNS ¥ CHCTEeMaTH3alUH
87 3HaHUM Mo Teme: "PopMyIIbl
COKPAILIEHHOTO YMHOXEHHUS .
KonTponsHas pabota no teme:
88 "®o 113/1 TIBI COIlz aIeHHOro bubnnorexa [IOK
PMY " p https://m.edsoo.ru/7f41f078
YMHOXeHus".
AHau3 KOHTPOJIBHOU paboTHI.
89 JIuHeliHOE ypaBHEHHE C ABYMS bubmorexa LIOK
https://m.edsoo.ru/7f41f1fe
MepEMEHHBIMU.
I'padux nuHEHHOTO YpaBHEHUS C bubnuoreka [IOK
90
JBYMS HEPEMEHHBIMU https://m.edsoo.ru/7f427282
91 Cucrembl TUHENHBIX YPAaBHEHUN C bubnuoreka [IOK




ABYMA ICPCMCHHBIMU.

https://m.edsoo.ru/7f427412

92

I'paduueckoe perienue cucrem
JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU.

bubmmoreka [IOK
https://m.edsoo.ru/7f426d1e

93

Pemenne cucreM JJUHENHBIX
yYpaBHEHUH C ABYMS TIEPEMEHHBIMU
CIIOCOOOM ITOCTAaHOBKH.

94

Pemenne cucreM JUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMU
CIIOCOOOM CJIOKEHUS.

95

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
JINHEWHBIX YPAaBHEHUM.

96

KonTtponsHas pabota Teme:
"CucTemMbl JINHEVHBIX YPaBHEHHAN .

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

97

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HaHuM no teMe: "JInHenHoe
YpaBHEHUE C OJTHOM MTEPEMEHHOM".

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

98

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HaHui 1o TeMe: "Pemienue 3amad ¢
MOMOIIbIO YPaBHEHUIT".

bu6mmoreka [JOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX TOHITHH H
METOJI0B Kypca 7 Kiacca, 00001eHnue
3HaHUU 110 TeMme: "JInHelHas

dbyHkms u ee rpaduk".

bubnuoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX TOHITHH H
METO/JIOB Kypca 7 Kiacca, 060011eHe
3HAHUU 110 TeMe: "MHOrowIieHb!".

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

101

Htoropas KOHTPOJIbHAsA pa60Ta

102

HOBTOpeHI/IC OCHOBHBIX ITOHATHH U

bu6mmoreka [JOK




METOJIOB Kypca 7 Kiacca, 00001ieHne
3HaHU# 1o TeMe: "DopMyIIbl
COKpAILEHHOI'0 YMHOXEHHUS".

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoka Bcero Kontpoarnpie | - Ipariteckue fllif;‘?e}[l/lﬂ :)Ig[;bag?)l:;eenbﬂme
padoTsbI padoThbI pecypebi
1 KBagpartHslil KOpeHb U3 yncia 1 bubmorexka [TOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHEe 006 MppaLIMOHAIEHOM YHUCIIE 1 bubmorexka [TOK
https://m.edsoo.ru/7f42eaaa
3 JlecsTuuHbie PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCEIT
5 JleficTBUTENbHBIC YHCIIA 1
6 CpaBHEHHE ACHUCTBUTENBHBIX YHCEI 1
7 CpaBHEHHE ACHUCTBUTENBHBIX YHCEI 1
3 ApubMeTnuecKknii KBaJIpaTHBIN 1
KOpEHb
9 YpaBHeHue Buja x> = a 1
10 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
o | o oo 1 B LOK
KBAJIPATHbIE KODHH https://m.edsoo.ru/7f42dd26
5 | oo o 1 Bumorea 10K
KBJIDATHEIE KODHH https://m.edsoo.ru/7f42ded4
14 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuoreka [IOK

BLIpa)KeHHfI, COoACpKanX

https://m.edsoo.ru/7f42e0be




KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHme YUCITOBBIX

15 BBIPAKECHUM, COACPIKAILINX bubmmorexa [IOK
’ https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHU
16 CreneHs C 1eJIbIM TIOKa3aTeseM bubmorexa [JOK
B https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 2JIE€MEHTAPHBIX YACTHI] JI0 bubnuorexa [JOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD MPOIIECCOB B
OKpY)KarolleM MUpPE
18 CBolicTBa CTEIEHHU C LEJIBIM bubmuorexa [JOK
IoKasaTreJieM https://m.edsoo.ru/7f435648
19 CBoOICTBa CTENEHU C LENIBIM bubnuoreka [JOK
IoxasaresneM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENICHHU C IETIbIM bubmuorexa [JOK
IokKasareyueM https://m.edsoo.ru/7f435648
1 CBoiiCcTBa CTENICHHU C IEIbIM bubmuorexa [JOK
IoKasaTrejieM https://m.edsoo.ru/7f43599a
2 CBolMCTBa CTENICHHU C IEIbIM bubnuorexa [JOK
oKasaTrejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxuiieH
24 KBanpaTHbiii TpéxuiieH
75 Paznoxenue kBagpaTHOTO bubnnoreka [JOK
TpEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznoxenune kBanpaTHoro bubnnoreka [JOK
TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42£fd38
KoHnTtponsHas pabota no temam
27 "KBap aTHbIE Eo HU. CTeneHn bubmorexa LIOK
AP N PHH. " ' https://m.edsoo.ru/7f42ec80
KBagpartHslii TpexuieH
28 Anrebpandeckasi 1poOb bubnmnoreka [JOK




https://m.edsoo.ru/7f430382

JomycTuMeble 3HaYEHUS

29 MEPEMEHHBIX, BXOIAIINX B
areOpanvecKre BeIPKCHUS
JomycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOSAIINX B
anreOpandecKre BhIPAKSHUs
31 OCHOBHOE CBOMCTBO bubmmoreka [{OK
anreOpandeckoit 1poou https://m.edsoo.ru/7f4308e6
. bubmmoreka [{OK
32 Coxpaenne apooeii https://m.edsoo.ru/7f430a8a
. bu6moreka [IOK
33 Coxpamenne apooeit https://m.edsoo.ru/7f430f44
. bu6moreka [IOK
34 Coxpamenne apooeit https://m.edsoo.ru/7f430f44
35 CroxxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeNICHUE allreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
1 JISNICHUE allreOpandecKux Apooeit https://m.edsoo.ru/7f4315¢0
37 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JIeJICHUE allreOpandecKux Apooeit https://m.edsoo.ru/7f4318c2
38 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JISJICHUE aJIreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpaszoBaHue BhIPAKCHUI,
39 copnepxlc)amnx anre6p§1/1qec1<ﬂe Brbmorexa [JOK
https://m.edsoo.ru/7f43259c¢
Ipoou
[IpeoOpaszoBaHue BBIPAKCHUI,
40 copz[epxlc)amnx a,nre6p§1/1qec1<ﬂe bubmiorexa LHOK
https://m.edsoo.ru/7f432736
npobu
IIpeo6 2
peoOpa3oBaHuE BBIPAKEHUM, BuGmoreka LIOK
41 coJiepKalux anreOpandyeckue

apodu

https://m.edsoo.ru/7f432736




42 KonTtposneHas paboTa 1o teme bubmmoreka [IOK
" AnreOpandeckasi ApoOp" https://m.edsoo.ru/7f431d36
bub6mmoreka [{OK
43 KBanparnoe ypasuenue https://m.edsocl)_.lru/7f42ee1a
44 HenonHoe kBazpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHUE bubmmorexa LOK
https://m.edsoo.ru/7f42eela
16 ®dopmyra KOpHEH KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEN KBaJIPaTHOTO bu6moreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEW KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6moreka [IOK
4 Teopewa Buera https://m.edsocE.Iru/7f42fefO
>0 Teopewa Buera Efgfxlﬁffﬁggﬁf430076
51 Pemenue ypaBHEeHH, CBOIAIMXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOIALINXCS K bubnuoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocteitmme npoOHO- bubnuoreka [JOK
palMOHAIbHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme npobHO- bubnnoreka [JOK
palMOHAIBHEBIE YPABHEHUA https://m.edsoo.ru/7f432bbe
55 Penenne TekcTOBBIX 3a/1a4 C bubnuoreka [JOK
IOMOIIBIO KBAJPaTHBIX YPaBHEHU I https://m.edsoo.ru/7f42f75¢
56 Penienne TekCTOBBIX 3a/1a4 C bu6mmoreka [JOK
IOMOIIBIO KBAJAPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42f8f6
57 KonTposneHas paboTa o teme bubnuoreka [IOK

"KBanpatssle ypaBHeHuUs"

https://m.edsoo.ru/7f430112




58

JIuneliHOE ypaBHEHHUE C IBYMs
NepEeMEHHBIMH, €ro rpaduk,
MPUMEPHI pEIICHUS] YPaBHEHHIA B
EJIBIX YMCIIaxX

59

JIuneliHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUS] YpaBHEHHA B
IEJTBIX YMCIIaxX

60

JIuneliHOE ypaBHEHHUE C IBYMS
MepEMEHHBIMHU, €ro Ipaduk,
MIpUMEPBI pEIICHNs ypaBHEHUN B
LEJBIX YUCIIaX

61

Pemrenne cucrem ByX JIMHEWHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMHU

62

Pemenue cucreM AByX JTMHEHHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU

63

Pemenue cuctemM AByX JTMHEMHBIX
YpaBHEHUH C JBYMS TIEPEMEHHBIMHU

64

[Tpumepsl penieHns cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIePEeMEHHBIMU

65

[Ipumeps! perieHus cucteMm
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIePEeMEHHBIMU

66

I'paduaeckas naTEpIpETALIAS
ypaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmyeckas nHTEpIIpeTaLIus
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6




Pemenne TeKCTOBBIX 337124 C

68 o
MMOMOIIIBIO CHCTEM YPAaBHEHUI
69 Pemienue TekcToBBIX 337124 C
MOMOIIBKO CUCTEM YPaBHEHUI
70 Pemenue TekcToBBIX 337124 C
IIOMOIIIBIO CUCTEM YPABHEHUI
71 YucnoBsle HEpaBEHCTBA U UX
CBOICTBA
79 YucnoBsle HEpaBEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/HOM NTEpEMEHHOMN
JIuHeiitHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
74 .
MIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c692
JIuHeiitHbIe HEPaBEHCTBA C OJHOM bu6mmoreka [IOK
75 .
NIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE
77 CucTteMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM 1 X PEUICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM IEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
N3o00paxkenue perieHus JMHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHUCTEM Ha bubmorexa [JOK
p 2 . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOU
N300paxkenue perieHus JMHEHHOTO
81 HE alfeHCTBa I/IpI/IX CHCTEM Ha bubmiorexa [JOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOU
KonTtponsHas pabota no temam
82 "HepaBenctBa. Crucremsl

ypaBHeHui"




bubmuoreka [JOK

83 Tonsmue dynKimm https://m.edsoo.ru/7f433c12
34 O6nactb onpeesieHusi © MHOYKECTBO bubnuorexa [JOK
3HaYeHUH QYHKIUH https://m.edsoo.ru/7f433d84
85 Cnioco0sb1 3a1anust pyHKIMMA
86 I'padux GyHKIHH
g7 CpoiicTBa (DyHKIINH, UX
oTOOpakeHue Ha rpaduke
38 Utenue u nocrpoeHue rpadukon
byHKINNA
39 [Ipumeps! rpagukoB GyHKUINH,
OTPaKAIOIINX PeabHBIE TPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
90 06};{aT11l{y}0 HpOHOpHH(;I;IaHBHI;)IC - bubmorexa LIOK
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, MX TpaduKku
91 ['unep6ona
92 ['unep6ona
bu6mmoreka [IOK
— 2
73 Tpaduk pymun y =x https://m.edsoo.ru/7f4343¢2
bu6mmoreka [JOK
= 2
o4 Tpaduk pymkumn y =x https://m.edsoo.ru/7f434572
(D = 2, = 3, = N4 . =
95 |x|¥1;g§gflzec§oe};)eu);eﬂie oY Eubmrorexa OK
i . . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
Oynkuun y =x2, y =x3, y=Vx, y =
96 |X|}'/I;pg(bnti]eCKoe};)emeHZIe ’ Eubmiorexa TOK
i . . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHUCTEM ypaBHEHUI
| Lorsrame o Busmorsa 101
& YP . ? https://m.edsoo.ru/7f4371aa
00001eHne 3HaHu i
08 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK

METOJIOB KYpCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢




000011IeHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [IOK

%9 METOZI0B KypCOB 7 1 8 K1accos, ! hitps://m. edsoo.ru/7£437510
00001IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bub6mmorexa [{OK
100 METOJIOB KYPCOB 7 1 8 KI1accos, ! https://m.eds0o.ru/7f4376b4
000011IeHNE 3HAHUI
bubmmoreka [{OK
101 Hrorosas koHTposbHas paboTa 1 hitps://m.ods0o.r/7£436b88
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
102 METOJI0B KyPCOB 7 i 8 K1acCoB, ! hitps://m.edsoo.ru/7f437858
0000111eHNE 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bceero Kontpoampie | Ipakruteckue Ildlsyqemm :)Iﬁg)a[;OBaTeﬂbele
padoTsI padoThbI pecypebi
PanmionansHbIe Ynca, HppaluoHaIbHbIC
1 YHpclia, KOHCYHEIC U OECKOHCUHEIC 1
JIECSITUYHBIE TPOoOU
MHOKEeCTBO JIeHCTBUTEIIHLHBIX UHCEIT,
2 JNEUCTBUTENILHBIC YHCIa KaK 1
OECKOHEYHBIC JIECATUYHBIC IPOOH
B3anmMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEKly MHOKECTBOM JICHCTBUTEIBHBIX 1
YHUCENT U MHOKECTBOM TOYEK
KOOPJMHATHOM MPsIMOit
CpaBHEHHE ACHCTBUTEIBHBIX YHCEII,
4 apupMETHIECKUE EHCTBHUSI C 1
JNEHUCTBUTEIbHBIMU YUCIIAMU
5 [TpubmmkEHHOE 3HAUEHNE BEJTMYHHBI, 1
TOYHOCTh MPUOJIMKCHUS
6 OxkpyriaeHue gucen 1
7 OxpyriieHue yncen 1
3 [Ipukunaka U OLEHKA PE3YIILTATOB 1
BBIYUCIICHUI
9 [Ipuknaka u oLleHKa pe3yJbTaTOB 1
BBIYUCIICHUI
10 JIuneitHoe ypaBHeHue. Pemenue 1 bubnuorex LJOK
YPaBHEHUH, CBOJSAIIMXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JInnelinoe ypaBHeHue. Pemienue 1

ypaBHeHHfI, CBOJISIIUXCS K TUHEHHBIM




12 KBagparHoe ypaBHeHue. Pemenue bubnuorexa [JOK
YpPaBHEHUH, CBOJISIIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparHoe ypaBHeHue. Pemenue bubnuorexa [JOK
YpaBHEHUH, CBOJISIIIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMepsl perieHust ypaBHEHHM TpEeTben
16 1 4YETBEPTOU CTEIICHEN pa3sIoKEHUEM Ha
MHOKHUTEIHN
[IpuMmeps! perieHust ypaBHEHH TpeTben
17 1 4YETBEPTOU CTEIICHEN pa3sIoKEHUEM Ha
MHOXUTEIN
18 Pemenne npoOHO-paiMOHATBEHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiMOHATBEHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Penrenne TekcToBBIX 3a7a4
anredpanyeckuM MeTOZ0M
71 Penrenne TekcToBBIX 3a7a4
anredpanyeckuM MeTOJ0M
2 Pemrenne TekcToBBIX 3a7a4
anredpanvyeckuM MeTOJ0M
23 KounTposbnas pabora no teme
"YpaBHEHHUsI ¢ OTHOM NEpeMEHHON"
o4 VYpaBHeHuUE ¢ IByMS] IEPEMEHHBIMU U bubnunoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U bubnunoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEIHBIX YPAaBHEHUH C




JBYMS IEPEMEHHBIMU U €€ pelIeHue

Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢

27 JBYMSI TIEPEMEHHBIMU U €€ pelieHne
78 Cucrema 1Byx JII/IHefIHHX"ypaBHeHHﬁ c
JBYMSI TIEPEMEHHBIMU U €€ pelieHne
29 Cucrema 1Byx JII/IHeI?IHLIX"ypaBHeHI/Iﬁ c
JBYMSI TIEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem a8 ABHEHUI, OJTHO
30 13 KOTOPBIX HHHeﬁHZ:, }e,lpjlpyroe _ bubmmorexa LIOK
N https://m.edsoo.ru/7f43d23a
BTOPOM CTETICHH
Pemenue cucreMm B aBHEHUH, OJHO
31 13 KOTOPBIX JH/IHeI?IHZ:, }e]lpjlpyroe _ bubmorexa IJOK
N https://m.edsoo.ru/7f43d55a
BTOPOM CTETICHH
Pemenue cucteM aByX ypaBHEHUM, OJTHO
32 W3 KOTOPBIX JJUHEWHOE, a IPyroe —
BTOpPOM CTENEHU
Pemenue cucteM aByX ypaBHEHUM, OJTHO
33 13 KOTOPBIX JJUHEHHOE, a Ipyroe —
BTOpPOM CTETIEHU
34 Fpa(bnquFa;I MHTEpIpETAIHs CUCTEMBI
YPaBHEHUH C JBYMsI IEPEMEHHBIMU
35 Penrenne TekcToBBIX 3a7a4
anredpanvdeckumM crnocooom
36 Pemrenne TekcToBBIX 3a7a4
anredpanvdeckumM crnocooom
37 KonTponbHas paboTa mo Teme
"CucreMbl ypaBHEHU"
38 UucnoBble HEpaBEHCTBA U UX CBOMCTBA
39 UucnoBbie HEpaBEHCTBA U UX CBOMCTBA bubmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JInHEHbIE HEPABEHCTBA C OJJHOM bubnmnoreka [JOK




IIEPEMEHHOM U UX pPELICHUE

https://m.edsoo.ru/7f43af08

JInHeliHbIE HEPABEHCTBA C OJTHOU bubnuorexa [JOK
41 .
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPaBEHCTBA ¢ OAHOU bubnuorexa [JOK
42 o
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f43af08
43 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM U UX PEIICHHE
44 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOW ITEPEMEHHOM U MX PEIICHUE
45 CucteMbl TUHENHBIX HEPABEHCTB C
OJIHOV ITEPEMEHHOM U UX PELICHHE
46 KBagparHble HepaBeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBeHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBeHCTBA U UX bubnuoreka [IOK
pewienue https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX
peuieHue
50 KBagparHbie HepaBeHCTBA U UX
peuieHue
['paduueckas uaTepnperanus
51 Hep g;eHCTB u CI/ICTgMpHe :BGHCTB c bubmorexa [JOK
P p https://m.edsoo.ru/7f43b098
JIBYMsI [IEPEMEHHBIMU
I'padmueckas nHTEpIIpeTaLIs
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtponpHast paboTa o Teme
"HepaBencrsa"
54 KBanpatuunas ¢pyHkius, e€ rpagux u bubnuorexa [IOK

CBOMCTBA

https://m.edsoo.ru/7f4396¢c6




55 KBanpatnanas ¢pyHkius, e€ rpagux u bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanpatnanas ¢pyHkius, e€ rpagux u bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabouia, KOOpAMHATHI BEPLIMHBI bubnnorexa [JOK
napaboJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabouia, KOOpAMHATHI BEPLIMHBI bubnnorexa [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabouia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, 0Cb CHMMETPHUH MapadOJIbI https://m.edsoo.ru/7f43alac
60 [TapaGouia, KOOpAMHATHI BEPLIMHBI bubnuoreka [IOK
mapaboJIbl, 0Cb CHMMETPHUH MTapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6osa, KOOpIMHATHI BEPIITUHBI bubnuoreka [JOK
napadoJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a526
62 [Tapaboua, KOOpAMHATHI BEPUIMHBI
mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI
63 I'paduxn dyaxumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=|x|
64 I'paduku dyakumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vXx, y=|x]
65 I'paduku dyakumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[x]
66 I'paduku pynkuuit: y =kx, y=kx + b,
y=k/x, y=x3, y=vx, y=|x]
67 I'paduku pynkmuit: y =kx, y=kx +b,
y=k/x, y=x3, y=vx, y=[x|
63 I'padpuxu Gynxmmii: y =kx, y=kx +b,
y=K/X, y=x3, y=vX, y=|x|
69 KonTponpHast paboTa o Teme bubnuoreka [IOK

HCDYHKI_[I/II/I"

https://m.edsoo.ru/7f43ab84




TlouaTue yncinoBon

bu6mmoreka [{OK

70
MOCJIECIOBATCIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MMOCIea0BaTEIHLHOCTH
71 eKyppeHTHOU dopmyIoii u popmyrnon bubmorexa HOK
PeKypp PMY. pMYy. https://m.edsoo.ru/7f43ebda
n-ro 4YieHa
Apudmernueckas U reoMeTpuyuecKas bubnuorexa [JOK
72
IIporpeccun https://m.edsoo.ru/7f43ed7e
Apudmernueckas U reoMeTpuyuecKas bubnnorexa [JOK
73
IIpOrpeccun https://m.edsoo.ru/7f43f3b4
DopMmyIel n-ro wieHa apuhMeTHIECKON
74 Hu rgow}[,eT NYECKOH I 011") f():cnﬁ CYMMBI bubmmorexa LLOK
p porp » CYM https://m.edsoo.ru/7f43f58a
MIEPBHIX N WICHOB
DopMyIel n-ro wieHa apuhMeTHIECKON
75 u rgonzleT NYECKOM II of jc)cmﬁ CYMMBI bubnnorexa LIOK
p porp » O https://m.edsoo.ru/7f43ef2c
MEPBBIX N YICHOB
DopMmyIel n-ro wieHa apuhMeTHIECKOH
76 u FSON}IIGT NYECKOM II of jécnﬁ CYMMBI bubnnorexa LIOK
p porp » CYM https://m. edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
DopMmyiel n-ro wieHa apuhMeTHUECKON
77 u FSOI\ZCT NYECKOH I of e(lc):cnﬁ CYMMBI bubnnorexa [IOK
p porp » OYM https://m.edsoo.ru/7f4372e
MEPBBIX N YICHOB
DopMmyiiel n-ro wieHa apuhMETHUECKON
78 u FEOI\ZGT NYECKOH I 011") eq::cuﬁ CYMMBI bubnnorexa [IOK
p porp » CYM https://m.edsoo.ru/7f431f8a0
MEPBBIX N YICHOB
N3obpaxenue 4ieHoB apupMETHIECKON
79 Y TEOMETPUYECKON MTPOTrPECCUil TOUKAMU
Ha KOOPAMHATHOU MJIOCKOCTH
N3o00pakeHue 4ieHoB apuPMeTuIecKoi
80 U TEOMETPUYECKON MpOrpeccuii TOUKaMu
Ha KOOPAMHATHOMW MIJIOCKOCTH
81 JIMHEWHBIN U SKCIIOHEHIUAIbHBIN POCT




82

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTposbHas paboTa no teme
"YycoBEIE OCIEN0BATEILHOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUH. 3aIkCh,
CpaBHEHUE, JICUCTBUS C
JNCHUCTBUTEILHBIMH YUCIIAMH, YHACIIOBAS
npsiMast

86

[ToBTOpEeHUE, 0600IIEHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILICHHS, TPONOPLUHU

87

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaTusanus 3Hanuil. OKpyriieHue,
MPUOJIMKEHHE, OT[EHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 aprU(PMETHUECKUM
CIIocoooM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3als 3HaHui. Penenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0CO00OM

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

IToBTOpEHME, 00OOIICHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apu(PMETHISCKUM
CII0coooM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHue, 0600mmEeHNE U
cucTeMaTH3aIlHs 3HAHUM.
[TpeoOpa3oBaHue areOpandecKux

bubmmoreka [JOK
https://m.edsoo.ru/7f4441ca




BBIpa)KCHHﬁ, JOITYCTUMBIC 3HAYCHUA

[ToBTOpEeHue, 06001IICHNE 1
CUCTEeMaTU3alrs 3HaHH.

bubmmoreka [{OK

02 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIpAKEHUH, IOMYCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE U

93 CUCTEMaTU3als 3HAHUHN. bubnuorexa [JOK
[TpeobpazoBanme aredpanyecKux https://m.edsoo.ru/7f4446f2
BBIpAKEHUH, IOMTYCTUMbIC 3HAUCHHS
[ToBTOpEeHuEe, 0600IICHNE 1

04 CUCTEMaTHU3alUs 3HAHUMN. bubnuoreka [IOK
[IpeoGpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMTYCTUMbIC 3HAYCHUS
[ToBTOpEeHuE, 0600IICHNE 1

95 cucrtemaTusanus 3HaHui. OyHKIuu: bubmuorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpEeHME, 0600IICHNE 1
cucremaTusanus 3HaHui. OyHkiuu: bubnuoreka [JOK

96 o
IIOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIUN
[ToBTOpEeHUE, 0600IICHNE 1

97 cucreMartu3anus 3HaHu. OyHKIUU: bubnnoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIM
[ToBTOpEHUE, 000OIICHNE 1

08 cucreMartu3anus 3HaHui. OyHKINU: bubnunoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyYEHHBIX https://m.edsoo.ru/7f4452e6
GbyHKIHA

0 [ToBTOpEHME, 0606111eHI/VIe u BuGmiorexa 1IOK
cucreMmaruzanus 3HaHuid. [ padudeckoe

PCLICHUC ypaBHeHI/Iﬁ N NX CUCTCM

https://m.edsoo.ru/7f445516




[ToBTOpenue, 06o0IICHNE U

100 cucreMarusauus 3Hauui. ['papuueckoe 1
pElIeHHEe ypaBHEHUH U MX CHCTEM
101 Hrorosas koHTpoJbHAs paboTa 1
102 O060011eHre U CUCTEMAaTU3AIIHS 3HAHUM 1
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME




VYyeOnbiii kypc «l'eomMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl
conepxkanusi: «l'eomerpuyeckue (¢urypel M UX CcBoOMcTBay, «M3mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpAMHATBI HAa  IUIOCKOCTW,
«Bexkrtopbl», «JIBuxkeHus miockoctn», «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemeln0), B 8 kimacce — 68 vacoB (2 yaca B HEAen0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

COIAEPKXAHUE OBYUEHUA

7 KIIACC

HauanbHbie noHsTua reometrpun. Touka, mpsMasi, OTpe30K, Jyd. YToj. Bubl
yrioB. BepTukanbHble W CMEXHbIE yIbl. buccekrpuca yrna. Jlomanas,
MHOTOyToJbHUK. [lapannenbHoCTh U NEPHIEHANKYISIPHOCTD IPSIMBbIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
[IpuMepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LUPKYJSA U JIMHEHKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBII W PaBHOCTOPOHHUM  TPEyrojabHUKH. HepaBeHCTBO
TPEYroJIbHUKA.

ColicTBa ¥ TpU3HAKW paBHOOENPEHHOTO TpeyrojdbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U MPU3HAKK HapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
Baemnue yriasl TpeyrojibHUKA.

[IpssMoyronbHbId  TpeyronbHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TpEYrojibHUKa, MPOBEAEHHOM K  TUIOTEeHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpAMOYTroNbHBIN TPEYTOJbHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJBIIeH CTOPOHE TPEYroJbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

I'eomerpruueckoe Mecto Todek. buccekrpuca yrma ©  CepeIMHHBIN
MEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOopAa M JuUaMeTp, HuX CBoiicTBa. BsaumHoe
PacCMoJIOKEHHNE OKPYKHOCTH WM NpsimMou. KacartenpHas u cexymas K OKPYKHOCTH.
OKpyXHOCTh, BHOHCaHHas B yroj. BnucaHHas u oONHMCcaHHAasi OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KVIACC



YetbipéxyronbHuku. [lapamienorpaMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4ad MapajuiesiorpaMMoB (IIPSMOYTOJLHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MPU3HAKHU.
IIpssmoyronbsHas Tpaneunus.

Meron yasoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKA.

[TogoOue TpeyroabHUkKoB, Kod(pdunueHt nomodus. Ilpusznaku mnomoOus
TpeYroJbHUKOB. [IpruMeHenne noao0us Mpu peleHrny NpakTUYeCKuX 3a1ad.

CpoiicTBa miomaaei reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeyrojibHUKa, MapajuiesorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIoNIaaeH
NOJI0OHBIX QUTYD.

Breluncnenne miomaneid TpeyrojJbHUKOB U MHOTOYI'OJIbBHUKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria HpsIMOYTOJIbHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpHUYecKHe (QYHKIIMH
yriioB B 30, 45 u 60°.

BrincanHbpie ¥ LEHTpaJIIbHBIE YTIJIBL, YIOJ MEXIYy KacaTelIbHOM W XOPJIOW.
VYrnel  Mexay XopaamMu M CeKylIMMH. BnucaHHble W ONKMCaHHbIE
YeTBHIPEXYTOJIbHUKU. B3amMHoOe pacnosiokeHHe HABYX OKpykHocTer. Kacanue

okpyxHocTei. O01Iue KacaTeabHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYJITBI IPUBEICHUS.

Pemennie TpeyronpHuUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienrie mpakTUUEeCKUMX 3aJad C UCIHOJb30BAHHMEM TEOPEMBI KOCHHYCOB H
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [Tomo6re coOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema O TpPOU3BEIECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBaJApaTe KacaTeIbHOM.

Bektop, anmHa  (MOIyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
MPOTUBOMNOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopaMu. PasziokeHue BeKTopa Mo ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CkansipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXO0XKJICHUS JJIMH U YTJIOB.



JlekapToBbl KOOpAMHATHI HA IUIOCKOCTH. Y PaBHEHUS IPSIMOU U OKPYKHOCTH
B KOOpAWHATAX, IIEPECCUCHUE OKPYKHOCTEN U NPAMBIX. MeTon KOOpIUHAT U €ro
[IPUMECHEHHUE.

IIpaBunbHBIE MHOIOYrOJAbBHUKH. JlIMHA  OKpY)KHOCTU. I'panycHas u
paagvaHHas Mepa yrja, BBIUMCICHUE UIMH Ayr OKpyxHocTeu. [lnomane kpyra,
CEKTOpa, CErMEeHTa.

JIBUKEHUS! TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMEHTapHbIE
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA W pealu3alii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEU JKM3HU JUIS YCIEIIHOW MpodecCHOHATBbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M O3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHWH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH I Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIQICHUEM SI3BIKOM MAaTE€MATHKHA M MAaT€MaTU4YECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM I pelieHus 3a1ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM COLMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCSA y JPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NESITENbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHNs] ~ TIOHSTHH,  YCTaHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCHPUHHMMATh, (HOpPMYyIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEPJAUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE M 0OIIHeE,
YCIIOBHBIE;

BBISABIIATD MaTEMATUIYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBIA3HU u
IIPOTUBOpPECUUSA B (1)3.KT3,X, JaHHBIX, Ha6J'IIOI[€HI/I$IX U YTBCPKICHUAX,
npeajiaraTb KpUTCpPUU AJIA BBIABICHUSA 3aKOHOM€pHOCT6fI n HpOTHBOpCQHﬁ;

ACJIaTb BBIBOJBI C HCIIOJb30BAHUCM 3dKOHOB JIOTHMKH, JACAYKTHBHBIX H
HWHAYKTUBHBIX YMOSaKqueHHﬁ, YMOBaKJIIO‘ICHI/Iﬁ 110 aHaJIOI'H,

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHHUM (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHbIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaATh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapMAHTOB pEIICHHs, BbHIOMpAaTh HauboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHUBOpEUYHE, NpodiieMy,
CaMOCTOSATETIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

IPOBOAUTL IO CAaMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCICAOBAHKE 110 YCTAHOBJICHHIO 0COOCHHOCTEH
MaTEeMaTHIEeCKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;

CaMOCTOATENTHHO (POpMYyIHUpPOBaTH 00OOIIEHUS W BBIBOJBI MO pe3yjbTaTam
POBEIEHHOTO HAOIO/IEHUs, HCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIyYE€HHBIX PE3yIbTAaTOB, BEIBOJIOB M 000OIIECHU;

IIPOTHO3HUPOBATH BO3MOJKHOC PAa3BHUTHUC IIPOLCCCA, a TAKKC BbIABHUIATH
IMPCAITIOJIOKCHHUSA O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

Pabora ¢ ungopmaumeii:

BbIIABJIAATE HCEOOCTATOYHOCTD H M30BITOYHOCTD I/IHq)OpMaI_II/II/I, JaHHBbIX,
HeOGXOI[I/IMBIX AJIA pCIICHUA 3ada49H,

BBIOMpPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(POpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU ¢ WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHOM rpadukoil u uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCIIpUHHUMATL U q)OpMy.HI/IpOBaTB CYXKICHUSA B COOTBCTCTBUHU C YCIOBUAMU
N OCJIsIMHA O6H_ICHI/ISI, SCHO, TOYHO, TPAMOTHO BBIPAXKAThb CBOIO TOYKY 3PCHUA
B YCTHBIX U IMHUCBMCHHBIX TCKCTAX, AdBAThb IOACHCHHA IIO0O XOHAY PCUICHUA
3a1a491, KOMMCHTHUPOBATH HOHY‘ICHHBI?I pe3yiIbTaT,

B XO7le OOCYXKJI€HHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TeMBbI,
npoOsieMbl, pelIaeMon 3aaud, BHICKAa3bIBaTh MJIEH, HAllEJIEHHbIE HAa TOUCK
pEUIeHNs, COMNOCTABIISITh CBOU CYXKACHHUS C CYKICHHSIMU JIPYyTUX
YYaCTHUKOB JMajiora, OOHAPYKMUBATh PA3NMUME U CXOJCTBO MO3UIUH, B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

IPEeACTaBISATh pe3yIbTaThI penieHust 3a/1a4H, AKCTICPUMEHTA,
UCCJIeIOBAaHUs, TIPOEKTa, CAMOCTOSATEIHHO BEIOMPATh (OpMAT BHICTYIUICHUS
¢ y4€TOM 3ajiau NMPE3eHTAIUU U OCOOEHHOCTEH ayJUTOpUH;

IMOHUMATh U UCIIOJIBb30BATh IIPCUMYIIICCTBA KOM&HHHOﬁ )41 HHHHBHﬂyaHBHOﬁ
pa6OTBI IMIpHu pCIICHUN y‘le6HLIX MAaTCMAaTHYCCKHUX 3aJa4,

NPUHUMATH 1I€JIb COBMECTHOU NEATEIbHOCTH, TIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiaTh BHUAb paldOT, JAOroBapHUBATHCH,
0o0CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHCHUS HECKOIBKHX
JIFO/IEH;

y4acTBOBaTh B TPYyNmoOBBIX ¢opMax paboTel (00CyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacCTh PabOTHI
U KOOPJIMHUPOBATh CBOW JEUCTBUA C JAPYTMMH WICHAMHU KOMAaHJbI,
OIICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOMIUNA MPOAYKT IO KPUTEPHSM,
c(hOpMyTMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUIAH, aJITOPUTM pEIICHHUs 3aaadyd (UJId ero
4acTh), BBIOMpATh CHOCOO pEHieHUs ¢ YUYETOM HMEIOIIUXCA PECYpCOB U



COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:
e BJIAJIETh CITIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI MPOIIEecca U pe3ysibTaTa
pElIeHUs MAaTEMATUYECKOW 3a]1a4u;

e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE pE3ysbTaTa JAECATEIBHOCTU MOCTABICHHON LIENU U
YCIOBUSAM, OOBSCHATh NPUYMUHBI JOCTHXKEHUS WM HEJOCTHXKEHHUS LIENH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOYYAIOIMMICS TMOJTYyYUT CICAYIOIINE
PEMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh uW3y4deHHBbIE TreOMETpUYECKUE (UTypbI, ONpeneisTh UuX
B3aMMHOE PAacCIOJOKEeHUE, H300pakaTb T'e€OMETpUYEeCKHue (UTYpHI, BBITOIHATD
YEpTEeKH M0 YCIOBHUIO 3a1aud. M3MepsiTh JIMHENHbIE U YIJIOBBIE BEJIHYHHBI.
Pemrats 3aaun Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henate TpyOyro OIIEHKY JUHEWHBIX W YIJIOBBIX BEIWYUH MPEIMETOB B
peaNbHON JKM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O00BEKTOB MO MOPSAKY BETUUUHBI.

CTpouTh 4epTEKHU K FTEOMETPUUECKUM 3a/1auaM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BAThH
MPU3HAKH U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a71a4.

[IpoBOIUTE JOTHYECKHE PACCYXKIACHUS C HCIOJIB30BAaHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA MNPSIMOYTOJBbHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a7a4.

OrnpenensiTe napamuiebHOCTh NPSIMBIX C OMOILBIO YTJI0B, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOIIbIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSMOU 10 TOYEK APYror MpsMOi.

PemaTte 3agaum Ha kieT4aTol Oymare.

[IpoBOAUTH BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHbIC 3HAUYCHUS
YIJIOB B TEOMETPUUYECKUMX 3aJadyax C MCIOJb30BAaHUEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB M MHOIOYTOJIbHMKOB, CBOICTB YIJIOB, OOpa30BaHHBIX MpHU



MEPECEUEHNN [IBYX MNapajUIeIbHBIX MPSAMBIX CeKynlerd. Pemate mpakTuueckue
3a7]a4M HAa HAXOXKJICHUE YTIIOB.

Brnanetp NOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OINPEACIISITh
OMCCEKTPUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMynMpPOBaTh OMPEACICHUS OKPYXKHOCTH W Kpyra, XOpAbl U OHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSA UX CBOWCTBAMHU. Y METh IIPUMEHATh 3TU CBOMCTBA IIPH
pellIeHnN 3a7ay.

Biasgete MOHSATHEM OMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxoauTh e€ 1eHTp. llomb3oBarbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrojibHUKa TMEPECEeKaloTCd B OJHOM TOYKE, U O TOM, YTO CEpPEIMHHBIE
NEPIECHANKYJISAPHI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE.

BiageTs noHsITHEM KacaTelbHOW K OKPY)KHOCTH, MOJb30BATHCA TEOPEMOM O
NEPIEeHANKYIIPHOCTH KacaTeIbHOU U panyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[Tonb30BaThCsa MPOCTEUIIUMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, MOHUMATh
WX MPAKTUYECKUI CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOECHHUS C MOMOIIBIO LIUPKYJIS U
JINHEWKHU.

K xoniy oOyuenus B 8 Kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX 3JEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMM IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUAH TPEYroiibHUKa (LEHTpa
Macc) B peUICHUH 3a/1ad.

Bnaners nmoHsiTeM cpeqHEN JIMHUM TPEYroJdbHUKA U Tpaneluuu, NIPUMEHSTh
UX CBOMCTBA MNpPHU pPELICHUH TeoMeTpuueckux 3anad. I[losmb3oBaThbCs TeopeMout
@daneca ¥ TEOPEMOI1 O IPOMOPIUOHANBHBIX OTPE3KaX, IPUMEHATH UX JJI PEIICHHS
MPAKTHYECKUX 33/1a4.

[IpuMeHsTh IpU3HAKKU TOA0OUS TPEYTOJIBHUKOB B PEIICHUH F€OMETPUUYECKUX
3a7a4.

[Tonb3oBaTecst Teopemoit [ludaropa nams permeHuss TEOMETPUUECKUX U
npakTudeckux 3agad. CTpoUTh MaTEMAaTUYECKYH0 MOJENIb B MPaKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIIHE IJIUHBI.

Brnanerp NOHATUSIMH CHUHYyCa, KOCHHYyca U TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [101b30BaThCs ATUMU MOHSTUSAMU IJISI PEUICHUS
MPAaKTUYECKUX 33/1a4.

Boruncnsats (pa3auyHbMU cIOcO0aMM) IUIOIIAIb TPEYTrOJIbHUKA W TUIOLIAIN
MHOTOYrOJIbHBIX  (uryp (MmOJb3ysCh, TJI€ HEOOXOJUMO, KaJbKYJISTOPOM).
[IpuMeHsTh OJTyYEeHHbIE YMEHHUS B IPAKTUUECKUX 3aj1auax.



Bramerp NOHATHMSAMHM BIMCAaHHOTO M LEHTPAJIbHOIO YIVIA, HMCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIAX MEXAY XOpJAaMu (CEKYIIMMHU) U yrie MEeXIy
KacaTeJIbHON U XOpJIOU IPU PELICHUN N'€OMETPUYECKHUX 3a1a4.

Brnaners nmoHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELICHHUH 3a/1a4.

[IpuMeHATh NONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENM JUIS 3a7a4 PEAIbHOW KU3HU U MMPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (MONB3YSCh, I/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonHiy oOyuenus B 9 kiaacce oOydaromiuiicss MOJYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUrOHOMETpUYECKHE (YHKLIMUU OCTPBHIX YIJIOB, HAXOAUTh C UX
NOMOUIBI0 PA3IMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHe
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxouTh (C MOMOIIBIO KATBKYISATOPA) ITUHBI
Y YIJIBI JJ11 HETaOJIMYHbBIX 3HAUCHUI.

[Tonb3oBaThcst popmMyliaMu MPUBEECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [UJII HAXOXIEHHS COOTHOLICHUN MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMBI CHHYCOB U KOCUHYCOB JUIsI HAXO0XKIACHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY), IMNPUMEHATH HX IIPH
pEeLICHNN FeOMETPUYECKUX 3a1ad.

Bnagerp nosstusMM  npeoOpa3oBaHMA  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX ¢uryp. [losbp30BaTbest cBOWCTBaMU OO0 TPOU3BOIBHBIX
Guryp, ymeTb BBIUUCIATH JUIMHBI U HAaxOOUTh YyIJIbl Yy MOAOOHBIX (uryp.
[IpuMeHsTH CBOWMCTBA MOMOOMS B MPaKTHYECKUX 3ajadax. YMETh NPHUBOJUTH
npruMepbl HOJO0OHBIX (UTYDP B OKPY’KAIOLIEM MUDE.

Ilonbp30BaThCsA TEOPEMAMU O NIPOU3BEIACHUN OTPE3KOB XOPA, O IPOU3BEACHUNU
OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeJIbHOM.

[Tonp30BaThCS BEKTOpAaMHU, MOHUMATh MX TEOMETPUUYECKUA W (U3HUECKHI
CMBICJ, NPUMEHSATh HMX B PEIIEHHH T€OMETPUUYECKUX M (PU3NYECKUX 3aj]ad.
IIpuMeHATh CKAIAPHOE MPOU3BEACHUE BEKTOPOB I HAXO0XKIAEHUS UIMH U YIJIOB.

Ilonp30BaTeCs METOMOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B
pELIEHNN FeOMETPUYECKUX U NMMPAKTUYECKUX 3a7a4.

Braners NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JYyTU OKPY’KHOCTH M PAaJIMAHHOW MEpHI yIJIa, YMETh BBIYHUCIATH ILIOIIAAb
Kpyra ¥ ero yacteu. [IpuMeHsITh oJIy4YeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (Miau LEHTPHI) CUMMETpUHM (UTYp, TPUMEHSATH JBHKECHUS
IJIOCKOCTH B IMPOCTENIINX CIIyYasX.



[IpyMeHsATh NOJIyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JIJIS 3a/1a4 peajbHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUH (IMOJIb3YySCh, TI€
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
[Ipocreiime reoMmerpuueckue GUrypsl U
P . P Quryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14 1 0
https://m.edsoo.ru/7f415e2e
BEJTUYMH
2 TpeyroysbHUKN 13 1 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiIMBIE, CyMMa YIJIOB 7 ) 0 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. [ 'eoMeTprueckue 14 1 0 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 0 bubmmorexa ITOK
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanei
8 A al Bu6nuorexa [IOK
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 nommorexa I
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. Penienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH U IIJIO y; b Kpyra g 8 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 ) bu6mmoreka [JOK
3HaHUHU https://m.edsoo.ru/7f41al12c¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
IMOYPOYHOE IIVIAHUPOBAHMUE
7 KIIACC
Ne KoaunvecTBo yacoB JlaTta JJIeKTPOHHBbIE
Tema ypoka
n/n Bcero Kontpoabhbie | IlpakTuueckue | u3ydyenusi | UHPpoBbIE
padoThI padoThI o0pa3oBaTe/ibHbIE




pecypchl

1 [Ipocrenmme reomeTpudecKue bubnuorexa [JOK
00bekThl. Touka, mpsiMasi, OTPE30K. https://m.edsoo.ru/8866b724
2 MHOroyrojapHHUK, JOMaHas }]15t giﬁﬁ:deii? u/%gcé 6eb6a
3 Jly u yroi. ﬁfﬁ?ﬁﬁﬁﬁ?ﬁiém
4 PaBencTBO reoMeTpudeckux QuUryp. bubnuoreka [JOK
CpaBHEHHE OTPE3KOB M YIJIOB. https://m.edso0.ru/8866c7be
5 JlnuHa oTpeska.
6 Ennnannel uamepenus. UsmepurenbHbie
WHCTPYMEHTHI.
7 I'panycnas mepa yria. M3mepenue
YTJIOB HA MECTHOCTH.
8 CMexXHbIC U BEPTUKAIbHBIC YIJIbI.
9 Pemenue 3agay mo treme: "CMeXHEBIE U
BEPTUKAJIbHBIEC YIJIbI".
[lepnenukynsipHbIE TIPSIMBIE.
10 HOI():Tpoé[HI/Ig HpI;[MBIX ;)FJIOB Ha bubmuorexa LIOK
MECTHOCTIL https://m.edsoo.ru/8866c3ea
11 Pemrenue 3amay mo reme:
"IlepnieHqUKyAIpHBIC PAMBIE".
12 [Tepumerp u miomanas Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB.
Ypoxk 000011ICHHS ¥ CHCTEMaTU3aAlUH
13 3HaHui no Teme: "HavanabHble
r€OMETPUUYECKHE CBEACHUS".
KonTtposnpHas padota Nel mo teme:
14 "HaganpHble reoMeTpUYECKHE
cBeneHus".
15 AHanu3 KOHTPOJIBHOM pabOTHI. bubnunoreka [JOK




Tpeyrosbauk. ITonsTue o paBHbIX
TPEYrOJIbHUKAX U IIEPBUYHbIC
MPEJCTABICHHS O PaBHBIX (hUTypax.

https://m.eds00.ru/8866ce80

16 [IepBblii IpU3HAK PABEHCTBA bubnuorexa [JOK
TPECYrOJIbHUKOB. https://m.edsoo.ru/8866d1fa
Pemenue 3a1a4y Ha 10Ka3aTeNbCTBO 1O
. bubmmoreka [{OK
1 "I
7 TOME "LICPBBIH HPH3HAK paBercTha https://m.edsoo.ru/8866d34e
TPEYroJIbLHUKOB".
13 [Tepnienaukynsap k npsamoil. MeauaHsl, bubnuoreka [JOK
OMCCEKTPUCHI U BBICOTHI TPEYIOJIbHUKA. https://m.edsoo.ru/8866e01e
19 PaBHOOEIpeHHBIN TPEYrOJIBbHUK U €r0
CBOWCTBA.
20 Pemenne 3amau no teme "CBOHCTBaA
PaBHOOEIPEHHOTO TPEYroJbHUKA' .
. bu6moreka [IOK
21 PaBHOCTOPOHHMI TPEYTOJILHHK. https://m.edsoo.ru/8866e88e
2 Brtopoii npu3Hak paBeHCTBa bubnuoreka [IOK
TPEYrOJILHUKOB. https://m.edsoo.ru/8866e88e
Pemenue 3aga4 Ha npuMeHEHUE
23 BTOPOTO MPHU3HAKA PABEHCTBA
TPEYroJIbHUKOB.
o4 TpeTuii npu3Hak paBEeHCTBA
TPEYroJIbHUKOB.
Pewienue 3aga4 Ha mpuMeEHeHUe
25 TPETHETO II f/ISHaKa I;BCHCTBa bubmorexa [IOK
p p p https://m.edsoo.ru/8866e9%ec
TPEYroJbHUKOB.
2% O0600marnmui ypok mno Teme:
"TpeyroapHuku".
7 KonTtposnpHas padota Ne2 mo teme: bubnuorexa [IOK
"TpeyroapHuku". https://m.edsoo.ru/8866d6fa
73 AHanmu3 KOHTPOJIBHOM pabOTHI. bubnuoreka [IOK

Onpez[eneHI/Ie MapaJuiCJIbHBIX MMPAMBIX.

https://m.edso0.ru/8866d880




[Ipu3Haky napajuIeIbHOCTH HPSMBIX.

9 Pemenue 3agau no reme "llpusnaku bubnmoreka [JOK
MapajuieIbHOCTH MPSIMBIX". https://m.edso0.ru/8866d880
[IpakTuyeckuii ciocod MOCTPOCHUS bubnuorexa [JOK

30
napauiC/IbHBIX IIPSIMBbIX. https://m.edsoo.ru/8866e26¢

31 AKcroma napajuiesIbHbIX IPSIMBIX.

[Iarsiii noctynar EBxima.

3 Teopemsl 00 yriax, 00pa3oBaHHBIX bubnuoreka [JOK
JIBYMsI TapaJUICIbHBIMU U CEKYIIEH. https://m.edsoo.ru/8866e3a2
Pemenue 3amgau mo reme "Teopemsl 00

33 yriax, 00pa30BaHHBIX JIBYMsI
MapayIeIbHBIMUA U CEKYILEH .

VYTIIBI ¢ COOTBETCTBEHHO
34 MapajuIeIbHBIMU WU
TIePIEHIUKYIISIPHBIMUA CTOPOHAMH.
Pemrenue 3agay mo teme "Y1IblI ¢
35 COOTBETCTBEHHO MapauIeIbHbIMU UIH bubmiorexa HOK
P ! https://m.edsoo.ru/8866eb22
MEePIEeHIUKYIIPHBIMH CTOPOHAMU .

36 CBolicTBa napajuieNIbHbIX MPSMBIX.

37 Pemenue 3agau no teme: bubnuoreka [JOK
"[TapannensHbie npsmbie’. https://m.edsoo.ru/8866ecbc

33 Kontponbnas padorta Ne3 no teme: bubnuorexa [JOK
"[TapannensHble npsmbie’. https://m.edsoo.ru/8866ef64

39 AHanu3 KOHTPOJIbHOH paboTel. Cymma
YIJI0B TPEYrOJIbHUKA.

Buemnuit yron tpeyroyibHuka. Buisl bubnuoreka [JOK

40
TPEYTr'0JIbHUKOB. https://m.edsoo.ru/8866f086

A1 CoOOTHOILIEHUS MEXK]Ty CTOPOHAMH U
yriamMH TPEYyroJbHUKA.

49 [Ipu3naku paBHOOEAPEHHOTO
TPEeYroJbHUKA.

43 HepaBeHnctBo TpeyronbHuka. Penienue




3aja4.

44

Pewenue 3anau o reme:
"COOTHOLIEHUS MEXKYy CTOPOHAMHU U
yriamH TpeyroJibHUKa'.

bubmmoreka [{OK
https://m.edsoo.ru/8866£3b0

45

[IpsAMOYTOIBHBIN TPEYTrOJIbHUK.
CBO#iCTBO MeIMaHBbI PSMOYTOJIbHOTO
TpEYroJibHUKa, MPOBEAECHHON K
runotenyse. [IpsmMoyroapHbIi
TPEYroJbHUK ¢ yrioMm B 30 rpaaycos.

46

Pemenne 3anaq no reme "CBoiicTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB'.

47

CymMa yriioB TpeyroJibHUKa

bu6mmoreka [IOK
https://m.edso0.ru/8866{630

48

Pemmenue 3amad mo reme:
"[IpAMOYTOJIBHBII TPEYTOJIbHUK.
[Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX
TPEYTrOJbHUKOB".

bu6mmoreka [IOK
https://m.edsoo.ru/8866f8ba

49

Kontponbras padota Ne4 o teme:
"CoOTHOIIEHUS MEXITY CTOPOHAMHU U
yriamMH TPEyroJibHUKA.
[IpsimoyroiabHbIE TPEYTrOILHUKA'".

bu6mmoreka [IOK
https://m.edsoo.ru/8866faSe

50

AHanu3 KOHTPOJIBHOM paboTHI.
[Ipu3Hak napamienbHOCTH MPSIMBIX
yepe3 paBeHCTBO PACCTOSHUN OT TOUEK
OJTHOM MPSIMOM JIO BTOPOU MPSMOIA.

51

OKpy»XHOCTb, XOP/Ibl, TUAMETP U UX
CBOMCTBA.

bubnuoreka [JOK
https://m.edsoo.ru/8866febe

52

Kacarenpnasa
OKpYXHOCTU.OKpPY>KHOCTb, BIMCAHHAS
B YTOJL

bu6mmoreka [JOK
https://m.edso0.ru/88670800

53

Pemrenue 3amau mo reme "KacarenpHas
K OKpyXHOCTH"




[Tonarue o 'MT, npumenenue B

bubmuoreka [JOK

54 3amayax. CBOHCTBO OMCCEKTPHUCHI yTiia hitps://m.edsoo.r/88670c%a
KaK TEOMETPUUYECKOE MECTO TOUEK.

CBOWCTBO CepeTMHHOTO

55 MEPIEeHIUKYIIIpa KaK TEOMETPUUECKUE
MeCTa TOUYEK
Ox HOCTbh, BIICAHHAs B

56 T GPY)(I:J'II)HI/IK CBoiicTBa BIUCAaHHOTO B Bubmrorexa HOK

peyr : https:/m.edsoo.ru/8867013e
OKPYXHOCTB TPEYTOJIbHHKA.
Ox HOCTB, OITMCAaHHAs OKOJIO
57 T epyfanHKa CBoiicTBa OMHUCAHHOTO Bubmrorexa HOK
peyr ' https://m.edsoo.rw/88670508
OKOJIO OKPYXKHOCTH TPEYTOJIbHUKA.
Pemrenne 3agau mo reme "OKpyKXHOCTB,
53 OTIMCaHHAasl OKOJIO TPEYTOJIbHHKA.
OKpyXHOCTh, BIUCAHHAS B
TPEYTrOJbHUK'".
3agaun Ha mocTpoeHue. MHCTpyMEHTHI
1t moctpoenuit. [loctpoenue yria, bubmuorexa [JOK

59
paBHOTO anHoMy. [locTpoeHue https://m.edsoo.ru/88670a62
OMCCEKTPUCHI yria.

60 3agaun Ha noctpoeHue. [loctpoenue
MEePIEeHIUKYISIPHBIX MPSMBIX.

61 [TocTpoeHue TpeyroyibHUKA MO ABYM bubnuorexa [JOK
CTOPOHaM M YI1y MEXAY HUMHU. https://m.edsoo.ru/8867103¢

62 [TocTpoeHue TpeyrojabHUKa IO CTOPOHE
Y JIBYM MPHJICKAIIUM yIJIaM.

63 [TocTpoenue TpeyroapHUKa MO TPEM bubnunorexa [JOK
CTOPOHAM. https://m.edsoo.ru/88671188
KonTponbHas padota Ne5 o teme:

64 "OK P HOCTBI:I)/I K bubmuoreka [JOK

Py pyT- . https:/m.edsoo.ru/886712d2
['eomeTpHueckre NOCTPOCHUS
65 AHanu3 KOHTPOJIBHOM pabOTHI. bubnunoreka [JOK




[ToBTOpEeHue u 06001IeHNE 3HAHUI
OCHOBHBIX MOHSATHI M METOJIOB Kypca 7
KJacca 1o temam: "M3mepenue
OTpPE3KOB H yrioB. [lepneHaukyasipHbIe
npsimele”.

https://m.edsoo.ru/88671462

[ToBTOpEeHue u 006001IeHNE 3HAHUI
OCHOBHBIX NTOHATHUI U METOJ0B Kypca 7

bubmmoreka [{OK

66 KJ1acca 1o temam: "TpeyroiabHUKH. 1 https://m.edsoo.r/886715b6
CooTHOIIEHNS MEXAYy CTOPOHAMHU U
yTJIaMH TPEyroJibHUKa'.

bubnuorexa [JOK

67 Wrorosas koHTposbHas paboTa 1 hitps://m.c dsoo.]r_[ B86716ec
[ToBTOpeHue u 0000mEeHe 3HAaHUH

68 OCHOBHBIX IIOHSATUH U METOJIOB Kypca 7 1
KJiacca.
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8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero KO; TPOJTLHBIC HpﬁaKTquCK“e H3ydeHusi | oOpa3oBaTebHbIE
padoTsl padoThI pecypesI
1 [Tapannenorpamm, ero Npu3Haku U | bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
’ [Tapannenorpamm, ero Npu3Haku U | bubnuorexa [JOK
CBOMCTBA https://m.edso0o.ru/8867 1cal
3 [Tapannenorpamm, ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0o.ru/8867 1cal
YacTHbIe clTydad MmapajuieiorpaMMOB
4 (IpAMOYTOJILHUK, POMO, KBaIpaT), UX 1 bubmiorexa HOK
IIpHAHAKY ¥ CBOHCTBA https://m.edsoo.ru/88671dea
YacTHble cilyyal MmapajieorpaMMoB
bu6mmoreka [IOK
> %ﬁﬁgﬁ?ﬁ?; 1;;’;’[6’ KBapar), nx I https://m.edsoo.ru/88671£20
YacTHble cilyyal mapajieorpaMMoB
6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 Bubmaorexa LIOK
IpHAHAKY B CBOMNCTRA https://m.edsoo.ru/8867209¢
bu6mmoreka [JOK
/ Tpanes ! https://m.edsoo.ru/88672358
2 PaBHOOOKAs U IPAMOYTOJIbHAS 1 bubnunorexa [JOK
Tpanenuun https://m.edsoo.ru/8867252¢
9 PaBHOOOKAs U IPAMOYTOJIbHAS 1 bubnunorexa [JOK
Tpareuuu https://m.edso0.ru/88672858
bubnuoreka [JOK
10 MeToz yABOCHHS Me/HAHEI ! https://m.edsoo.r/88672b14
bu6mmoreka [JOK
1 Henrpanbras cumumerpus ! https://m.edsoo.ru/88672b14
12 KonTtposnpsHas paboTa o teme 1 1 bubnuoreka [IOK

"YeTbIpEXyroapHUKH"

https://m.edsoo.ru/88672c9a




Teopema daneca u Teopema o bubmmoreka [IOK
13
IPONOPUHUOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
bubmmoreka [IOK
14 Cpeamsis MM TPEYTONbHUKA https://m.edsoo.ru/88672e0c
bu6mmorexa [{OK
15 Cpeansst MHUs TPEYTObHHKA https://m.edsoo.ru/88672£38
N bubmmoreka [IOK
16 Tpaneus, e¢ cpe/iHsst JIHHHA https://m.edsoo.ru/88672358
N bubmmoreka [{OK
17 Tpaneus, e¢ cpe/iHss JIHHUA https://m.edsoo.ru/88673064
bubmmoreka [{OK
18 HporopuyoRakHEIe OTpesKi https://m.edsoo.ru/88673794
bu6moreka [IOK
19 HporopuyoRakHEIe oTpesKi https://m.edsoo.ru/88673794
bu6moreka [IOK
20 HenTp mace B TpeyroabHike https://m_edsoo.ru/886738fc
bu6mmoreka [IOK
21 Ionobuete TpeyrompHik https://m.edsoo.ru/88673a78
2 Tpu npuszHaka moaoous bubnuoreka [IOK
TPEYroJILHUKOB https://m.edsoo.ru/88673bae
73 Tpu npuszHaKa moao0ous bubnuoreka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/88673d52
4 Tpu npuszHaKa moao0ous bubnuoreka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8867400e
75 Tpu npusnaka nogodus
TPEYTrOJIHbHUKOB
26 [Ipumenenue noA0OUs MPU PELICHUH
MIPAKTUYECKUX 33734
27 KonTposnpHas paboTa o teme bubnuoreka [IOK
"[TooOHBIE TPEYTONBHUKH" https://m.eds0o.ru/8867445a
73 CaoiicTBa mionIaiei reoMeTpUUECKUX bubnunoreka [JOK
dburyp https://m.edsoo.ru/886745fe
29 DopMyJIbl [UIsl IIIOLIAAN bubnmnoreka [JOK




TPCYroJIbHUKA, ITapaJluIiCjorpaMmma

https://m.eds00.ru/88674860

30 DopMmyisl i I0WAAN bubmmoreka [IOK
TpPEYrojibHUKA, HapajaieJorpaMmma https://m.edsoo.ru/88674a22
31 dopmyinbl i I0LAAN bubnuorexa [JOK
TPEYrojibHUKA, HapajajaeJorpaMmma https://m.edsoo.ru/88674a22
3 Dopmyibsl 11 I0LIAAN bubnuorexa [JOK
TpEeYroJibHUKa, MapajiejiorpaMmma https://m.edsoo0.ru/88675288
33 dopMmyIbl i 0N bubnnorexa [JOK
TpEeYroJibHUKa, apajiejiorpaMmma https://m.edsoo.ru/8867542¢c
34 Breruncnenue miomaaei CIoXHBIX bubmmoreka [{OK
¢buryp https://m.edsoo.ru/88674e78
. bu6moreka [IOK
35 IInomanu gpuryp Ha Kierdatoii Oymare https://m.edsoo.ru/8867473e
36 [Tnomaau nogo6HbIX puryp
37 [Tnomaau mogoOHBIX HUryp
bu6mmoreka [IOK
38 3agaum ¢ MPaKTUYECKUM COACPKAHUEM hitps//m.cdsoo.rw/88675558
bu6mmoreka [IOK
39 3agauu ¢ MPaKTUYECKUM COACPKAHUEM hitps//m.odsoo.ru/88675684
40 Pemienne 3aga4d ¢ mOMOIIBIO METOAQ bubnuoreka [JOK
BCIIOMOTaTEIbHOU ILIOMAaN https://m.edsoo.ru/88674f90
A1 KonTtponbHas padoTa o Teme bubnuorexa [JOK
"TTnomraas" https://m.edso0.ru/8867579¢
N bubmuoreka [JOK
42 Teopema [Iudaropa u e€ npuMeHeHHE hitps-//m.cdsoo. /88675918
N bubnuoreka [JOK
43 Teopema [Iudaropa u e€ npuMeHeHHE hitps-//m.cdsoo. /88675918
.. bu6mmoreka [JOK
44 Teopema [Iudaropa u e€ npumeHeHue hitps+/m.cdsoo.rw/8867 Sabe
45 Teopema [Iudaropa u e€ npuMeHeHne
46 Teopema [Iudaropa u e€ npumeHeHne
47 Onpenenenne TPUrOHOMETPUUECKUX bubnuoreka [IOK




(byHKIUE OCTpOTO yria
IpsAMOYT'OJIbHOTO TPCYTOJIbHHUKA,

TPUTOHOMCTPUYCCKHUEC COOTHOIICHHUA B

IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/88675d32

48 OCHOBHOE TPUTOHOMETPUUECKOE bubnuorexa [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonTtponsHas padoTa o teme
51 "Teopema [Tudaropa n Havyana bubmiorexa HOK
e p— https://m.edsoo.ru/8a1407e8
57 Bnucannsie ¥ IEHTpaIbHBIE YIJIbI, bubmuorexa [JOK
YIroJI MEeXAY KacaTelIbHOU M XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucannsie ¥ IEHTpaIbHBIE YIJIbI, bubmuorexa [JOK
YIoJI MEeXAY KacaTeIbHOU B XOPAOU https://m.edsoo.ru/8a141940
54 Brnucanubie v IeHTpaIbHBIC YTIIHI, bubmuorexa [JOK
YIroJI MEeXAY KacaTelIbHOU B XOPAOU https://m.edsoo.ru/8al41b34
55 VYTl MeXy XOpJaMu U CEKYITUMU
56 VYTl MeXy XOpJaMHu U CEKYIITUMU
Bnucannsie u onucaHHbIe
57 YEThIPEXYTOJIbHUKH, UX IPU3HAKU U bubmuorexa LHOK
CBONCTRA https://m.edsoo.ru/8a140f86
Bnucannsie 1 onucaHHbIe Bu6 OK
58 YEThIPEXYTOJIBHUKHU, UX NIPU3HAKU U ubmaotexa L]
CBONCTRA https://m.edsoo.ru/8a1416d4
Bnucannsie u onucaHHbIe
59 YEThIPEXYTOJIbHUKH, UX NPU3HAKU U bubmzorexa LIOK
cBOlCTBA https://m.edsoo.ru/8al1416d4
60 [IpuMeHeHne CBOWCTB BIMCAHHBIX U

OITMCAHHBIX I-ICTIJIpéX}’I‘OJ’H:HI/II(OB npu




PCHICHHUU T'COMCTPHUICCKUX 3a1a4

IIpuMeHeHne CBOWCTB BIIMCAHHBIX U

61 OIIMCAaHHBIX YETBIPEXYTOJIBHUKOB IIPH 1
pEIIeHUY TEOMETPUUYECKUX 3a/1a4
62 B3anmMHoe pacnosioskeHue 1Byx 1 bubnuorexa [JOK
OKPY)KHOCTEH, 00II1e KacaTeIbHbIE https://m.edsoo.ru/8al410a8
. bubmmoreka [{OK
63 Kacarme OKpYAKHOCTCH 1 https://m.edsoo.ru/8a1410a8
Kourponsnaas pabora 1o teme "Yrisl B
64 OKPY)IIZHOCTI/I. BprmcaHHHe u 1 Bubmrorexa HOK
" https://m.edsoo.ru/8a141c88
OTIMCAHHBIC YETHIPEXYTOJIbHUKU
IToBTOpEHNE OCHOBHBIX ITOHATHH U
65 MGTO)I(I))B KypcoB 7 1 8 KJI1acCoB 1 brbmotexa LIOK
. ’ https://m.edsoo.ru/8al41ddc
00001IeHEe 3HAHNUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [IOK
66 MCTOJI0B KypCOB 731 8 knaccos, 1 https://m.edsoo.ru/8al41efe
00001IeHre 3HAHNI
bu6mmoreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/8a 142368
IToBTOpEHNE OCHOBHBIX ITOHATHH U
68 MeTozlgB KypcoB 7 U 8 KJ1accoB 1 brbmiorexa [IOK
P . i https://m.edsoo.ru/8a1420ac
000011IeHre 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

Ne KoaunuecTBO 4acoB Jlata DJIeKTPOHHBbIE
H(ppoBbIE
Tema ypoxa Bee KoHnTtpous IIpakTHyec w3yuen uudp
n/ HbIE KHe - o0pa3oBaTejibH
ro
I padoTbI padoTsI ble pecypchl
Omnpenenenue
TPUTOHOMETPUY bu6mmoreka [{OK
1 eckuX (pyHKIMH 1 https://m.edsoo.ru/8a
yraoB ot 0° 110 1424bc
180°
> Dopmytbl 1
TIPUBEICHHUS
Teopema bu6mmoreka [{OK
3 1 https://m.edsoo.ru/8a
KOCHHYCOB 14336¢
4 Teopema 1
KOCHHYCOB
Teopema bu6moreka [IOK
5 1 https://m.edsoo.ru/8a
KOCHHYCOB 142d5e
Teopema bu6moreka [IOK
6 1 https://m.edsoo.ru/8a
CHHYCOB 142¢8a
Teopema
7 p 1
CHUHYCOB
3 Teopema 1
CHUHYCOB
Haxoxnenue
JUTHH CTOPOH 1 bu6mmoreka [JOK
9 1 https://m.edsoo.ru/8a
BEJIMYUH YIJIOB 143060
TPEYroJIbHUKOB
Permeniie bu6mmoreka [JOK
10 1 https://m.edsoo.ru/8a
TPEYroJIbHUKOB 14280
Permcrie bubmuoreka [JOK
11 1 https://m.edsoo.ru/8a
TPEYTrOJIbHUKOB 142200
Permeniie bubmuoreka [JOK
12 1 https://m.edsoo.ru/8a
TPEYTrOJIbHUKOB 142a¢0
bu6mmoreka [JOK
Pemenne
13 1 https://m.edsoo.ru/8a
TPEYTrOJIHbHUKOB 14220
IIpakTueckoe Bu6 110K
nOINOTEKA
MIPUMCHEHHE
14 p 1 https://m.edsoo.ru/8a
TEOpeM CUHYCOB 14203¢
Y KOCHHYCOB
IIpakTuyeckoe
15 P 1

IIPUMCHCHUC




TEOPEM CUHYCOB
1 KOCUHYCOB

16

KontponbHas
paboTa 1o Teme
"Pemenue
TPEYroJIbHUKOB"

bubmuoreka [IOK
https://m.edsoo.ru/8a
14392a

17

Ilousttie o
peoOpa3oBaHu
U 1o100us

bu6mmoreka [IOK
https://m.edsoo.ru/8a
143ab0

18

COOTBETCTBEHH
bI€ DJIEMEHTHI
O JOOHBIX

(uryp

bubmmoreka [{OK
https://m.edsoo.ru/8a
143de4

19

COOTBETCTBEHH
bIE DJIEMEHTHI
O JOOHBIX

(uryp

20

Teopema o
MIPOU3BEACHUNA
OTPE3KOB XOp,
TeopemMa o
MIPOU3BEICHUNA
OTPE3KOB
CEKYIIHX,
TEOpeMa o
KBaJ[pare
KacaTeJlbHOU

bu6moreka [IOK
https://m.edsoo.ru/8a
14406¢e

21

Teopema o
MIPOM3BEICHUH
OTPE3KOB XOP]I,
TeopemMa o
MIPOU3BEICHUH
OTPE3KOB
CEKYIIHX,
TeopeMa o
KBajpare
KacaTeJIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/8a
1441a4

22

Teopema o
MPOU3BEICHUH
OTPE3KOB XOP/I,
TeopeMa o
IIPOU3BEICHUU
OTPE3KOB
CEKYILHUX,
TeopeMa o
KBaJpare
KacaTeJbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/8a
1442da

23

IIpumeHeHue
TEOPEM B

bu6mmoreka [JOK
https://m.edsoo.ru/8a




pelieHuun
r€OMETPUUECKHI
X 3a/1a4

143106

24

IIpumeneHue
TEOPEM B
peuieHun
reOMETPUYECKHU
X 33134

bu6mmoreka [{OK
https://m.edsoo.ru/8a
1443fc

25

[Ipumenenne
TEOPEM B
peuieHuu
r€OMETPUYECKHU
X 33134

bu6mmoreka [IOK
https://m.edsoo.ru/8a
144578

26

KontponbHas
pabora 1o Teme
"[IpeoOpa3oBan
ne no1o0us.
Mertpuueckue
COOTHOIIEHUS B
OKpY>KHOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/8a
1447a8

27

Omnpenenenue
BEKTOPOB.
duzndeckuii u
T€OMETPUIECKHI
M CMBICTT
BEKTOPOB

bu6moreka [IOK
https://m.edsoo.ru/8a
144960

28

Cnoxenne u
BBIUMTAHUE
BEKTOPOB,
YMHOKCHHE
BEKTOpA Ha
YHCIIO

bu6mmoreka [JOK
https://m.edsoo.ru/8a
144a8¢c

29

CnoxeHnune u
BBIUMTAHUE
BEKTOPOB,
YMHOXEHUE
BEKTOpA Ha
YHCIIO

bubmuoreka [JOK
https://m.edsoo.ru/8a
144d52

30

CnoxeHnue u
BBIUUTAHUE
BEKTOPOB,
YMHOKEHHE
BEKTOpA Ha
YHCII0

31

Paznoxxenue
BEKTOpA I10
JBYM
HEKOJUIMHEAPHBI
M BEKTOpaM




bubmuoreka [IOK

Koopauuatser
32 P https://m.edsoo.ru/8a
BEKTOpa 144fbe
CkansipHoe
MIPOU3BEICHUE
BCKTOPOB, €Iro bu6mmoreka [{OK
33 IIPUMEHEHHE https://m.edsoo.ru/8a
IS 14539¢
HaXOKJICHUS
JUTHH M YTJIOB
CkansipHoe
MIPOU3BEICHNE
BCKTOPOB, €Iro bu6mmoreka [{OK
34 IIPUMEHEHHE https://m.edsoo.ru/8a
TUTSE 14550e
HaXOXKJICHUS
JUIMH U yTIJIOB
Pemrenne 3ana4 Butmuoreka [JOK
35 C IMOMOIILIO https://m.edsoo.ru/8a
BEKTOPOB 144c3a
Pemrenne 3ana4 Butmoreka [JOK
36 C IMOMOIILIO https://m.edsoo.ru/8a
BEKTOPOB 1458c4
[Tpumenenue
37 BEKTOPOB IS
pelIeHus 3a1a4
(076370451
KonrposnbHast bu6moreka [IOK
38 pabora 1o Teme https://m.edsoo.ru/8a
"BekTopsr” 145608
JexkapToBbI
39 KOOPIMHATHI
TOYEK Ha
IIJIOCKOCTH
VpaBHeHHe bubmuoreka [JOK
40 . https://m.edsoo.ru/8a
TIpsAMOH 145¢48
41 YpaBHeHue
MPSAMOM
VpaBHeHHe bubmuoreka [JOK
42 https://m.edsoo.ru/8a
OKPY>KHOCTHU 146352
Koopannatst
TOYCK bu6mmoreka [JOK
43 MePECEUCHUS https://m.edsoo.ru/8a
OKPYXHOCTH U 146620
psIMOM
Meto
44 A

KOOpAMHAT MpH




peLIeHun

T€OMETPUYCCKH

X 3aj1a4,

MIPAKTUIECKHIX

3a7a4

Merton

KOOPJIUHAT TPH

pelieHnH
45 r€OMETPUYECKU

X 3aj1a4,

MTPAKTUICCKHIX

3a7a4

Meton

KOOPJIUHAT TPH

pelieHnH
46 r€OMETPUYECKU

X 3aj1a4,

MTPAKTUICCKHIX

3a7a4

KontponbHas

pabora mo Teme bu6moreka [IOK
47 " JlekapTOBBI https://m.edsoo.ru/8a

KOOPJIMHATHI Ha 146¢0e

I0CKOCTH"

[IpaBunbHbIE

MHOTOYTOJBHHK bubmmoreka [IOK
48 https://m.edsoo.ru/8a

1, BBIYUCIIEHHE L46£da

HX DJIIEMEHTOB

Yucno 7. Jiinna bu6mmoreka [JOK
49 https://m.edsoo.ru/8a

OKPY)KHOCTH 147268

Yncro . Jimnna bu6mmoreka [JOK
50 https://m.edsoo.ru/8a

OKPY)KHOCTH 1471 4c
51 JnuHa nyru

OKPY)KHOCTH

Pajmannas Mepa bubmuoreka [JOK
52 T https://m.edsoo.ru/8a

yr 14714¢

[Tmomrazne kpyra, bubaunoreka LIOK
53 CEKTOopa, https://m.edsoo.ru/8a

CErMeHTa 147426

[Tomazne kpyra, bubnurorexa LIOK
54 CEKTOopa, https://m.edsoo.ru/8a

cerMeHTa 147750

[Tmomrazne kpyra, bubnuroreka LIOK
55 CCKTOpa, https://m.edsoo.ru/8a

CErMeEHTa 147750
56 [Tonsitue o bubmuoreka [JOK




JIBIKECHUN
MIOCKOCTH

https://m.edsoo.ru/8a
147¢82

57

[TapannenpHbIiA
IIEpPEHOC,
IIOBOPOT

bubmuoreka [IOK
https://m.edsoo.ru/8a
147f16

58

[TapannenpHbIN
IIEpEHocC,
IIOBOPOT

bu6mmoreka [IOK
https://m.edsoo.ru/8a
147f16

59

[TapannenpHbIN
IIEpPEHoC,
MIOBOPOT

60

[TapannenpHbIN
MIepeHoc,
MIOBOPOT

61

[IpumeHeHne
JIBH>)KEHUU MPU
pELICHUH 3a/1a4

bubmmorexa [{OK
https://m.edsoo.ru/8a
1480e2

62

KontponbHas
pabora 1o
TeMaM
"[IpaBuiibHBIE
MHOTOYTOJIbHHK
u. OKpPY>KHOCTb.
JBrkeHust
JI0cKOoCTH "

63

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIHs
3HAHUM.
N3mepenne
reOMETPUYECKU
X BEJIMYHH.
TpeyroabHUKH

bu6mmoreka [JOK
https://m.edsoo.ru/8a
148524

64

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUM.
ITapannensHbie
u
MEePIEHIUKYIISIP
HBIE TIPSIMbIE

bubmuoreka [JOK
https://m.edsoo.ru/8a
148650

65

[ToBTOpEHuUeE,
0000111eHHE,
CUCTeMaTU3aIHs
3HAHUM.
OKpyXHOCTb U
KpYT.
I'eomerpruecku
€ IOCTPOEHHUSI.




Yriael B
OKPYXHOCTH

[ToBTOpEHME,
000011IeHNE,
CHUCTEeMaTH3aIHs
3HAHHH.

66 Bnucannsie u 1
OITMCAaHHBIE
OKPYKHOCTH
MHOTOYTOJIbHUK
0B

Hrorosas bubnuorexa [JOK
67 KOHTpPOJIbHAs 1 1 https://m.edsoo.ru/8a

pabota 148920

[ToBTOpEHME,
00o01enue,
CHUCTEMaTH3aITUs
3HAHUM

68

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 6 0

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIM  BXoAsT pasnensl: «lIpeicTaBieHue [MaHHBIX W OMNHcCaTeNbHAS
CTaTHCTHKa», «BepoaATHOCTh», «IIeMEeHThl KOMOWHATOpuku», «BBeneHue B
TEOpHIO TPpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOAUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Heneomio).

COAEPKXAHUE OBYUEHUSA

7 KIIACC

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMarpamm, rpadukoB. 3amoTHEHHE
TaOJIUIl, YTEHWE W TOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpYTOBbIX). UTeHne rpadikoB peasbHBIX MPOIECCOB. V3BneueHne nHpopMannm u3
JUarpaMM U TaOJIHII, UCTIONH30BAaHUE U MHTEPIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HanOoOJIbIIIeE W HAaWMEHbBIIIEe 3HAUYCHWsS HaOopa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4ailHOM M3MEHYUBOCTH.




Cny4aiiHblil 3KCIIEpUMEHT (OMBIT) U ciydaiiHoe coObiTue. BeposTHOCTH U
gacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOAE
U B oO1ecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepwmHbl. Yuciao pébep um cymmapHas
creneHb BepiiuH. [IpencrtaBnenue o cBszHocTu rpada. Llenu u umxnsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anayu ¢ noMouIpo rpados.

8 KUIACC

[IpencraBnenne naHHBIX B BUjIE TaOJUIl, TUarpaMm, rpad)ukoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXeCcTBO. Omnepanuu Haju
MHOXECTBaMH: O0BEIUHEHHE, IepeceueHue, gomnojHeHue. CBOICTBa omepaiuit
HaJL MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETATENbHOE, pacClpeAeIUuTEIbHOE,
BKJIFOUeHUs. Mcmonb3oBaHue rpaduueckoro MPEACTaBICHUS MHOXKECTB IS
OTHMCaHUs peajbHbIX MPOIIECCOB U SABJICHUM, PU PEIICHNUU 3a/a4.

N3mepenue paccenBaHus AaHHBIX. J(Ucmepcuss U CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS  ciydaiiHOro ombita. CiydailHbie  COOBITHS.
BepositHoct  coObiTHif. OmnbITEI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHblii BBIOOp. CBsI3b MEXKIY MaJIOBEPOSTHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

Hepeo. CBolcTBa J1€peBbEB: E€IUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHMCIOM BepIIMH U 4ucioMm pédep. IIpaBuio
yMHOKeHus. Pemenue 3amay ¢ moMoribio rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oiinepa. OObeanHEHHE U
nepecedeHue coObiTuil. HecoBmecTHble  coObITH. Dopmyna  CIOKEHHUS
BEPOSITHOCTEN. Y CIIOBHAsg BEPOSTHOCTh. lIpaBuino ymHoxkeHusa. HezaBucumbie
coObrtus. IlpencraBienue skcrepuMeHTa B BUIE JAepeBa. Pemienue 3amay Ha
HaxO0XJICHHUE BEPOSITHOCTEHW C IOMOIIBIO JEpeBa CIy4allHOrO 3KCIEPUMEHTA,
nuarpaMmm Jitepa.

9 KJIACC

[IpencraBnenne faHHBIX B BUjAe TaOmWIl, aAuarpamMm, TpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHHe u mocTpoeHne Tabiauil, nuarpamm, rpad)ukoB 1o
peallbHBbIM JAHHBIM.

[lepectanoBku u pakropuan. CoyeTaHusi U YUCIO coueTaHUM. TpeyroibHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. CiyyaliHbld BbIOOpP TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.



Hcnbitanne. Yenex m Heymada. Cepust UCHBITAaHUKA 10 NEPBOrO YCIIEXa.
Cepust ucnbiTanuii bepHymiu. BepodTHOCTH cOOBITUH B CEpPUM  HUCIBITAHUIA
bepnyinu.

CiyvaiiHasi BeJIMYMHA W PACIpEelelIiCHHE BEpOSATHOCTEN. MaremaTuueckoe
oXuzgaHue U gucnepcus. lIpuMepbl  MareMaTHYeCKOro  OXHUAAHUA — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAYCHMs BEIWYMHBL. MarTeMaTudeckKoe OXHUIAaHUE U
OUCIIEPCUSl  CIyYallHOM BEJIHWYMHBI «YUCIO YCIIEXOB B CEPUM UCIBITAHUU
bepnyum».

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BeposSTHOCTEN C MOMOILBIO
yacToT. PoJib 1 3HaUeHHe 3aKOHa OONBIINUX YHUCEI B MPUPOJE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA T1IPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K MPOIUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HMCIIOJB30BAHUIO0 ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJICHHUIO 3TUYECKUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHIKEHUHM BCEH XWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTEIHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, peIIeHUN, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NNO3HAHMSA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeIoBEeYECKOM
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYMMOCTU I Pa3BUTUS IIUBUIIMU3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4eCKON KyJIbTYypOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT IOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJIEACTBUI HJisi OKpYXKarolled cpepl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JACSTENIbHOCTh, B TOM UHUCJIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEH, TIOHATHUSA, TUIIOTE3bI 00 0OBbEKTaX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBIBISATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs]  TIOHSTH,  YCTAaHABIMBATH  CYMIECTBCHHBIA  IMPU3HAK
KJaccu(uKauu, OCHOBAaHUS Ui OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A;

e BOCHpUHUMATH, (OpMynIHpoBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE YW OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIue,
YCJIIOBHBIE;



BBISABIIATD MaTEMATUIYCCKUC 3aKOHOMCPHOCTH, B3aNMMOCBA3HU u
IIPpOTUBOPCYHA B (paKTaX, JAaHHBIX, Ha6J'IIOI[€HI/I$IX U YTBCPKIACHUAX,
npeaiiaratb KpuTCpruu IJIs1 BHISABJICHUA 3aKOHOM€pHOCT€ﬁ u HpOTHBOpC‘-IHfI;

ACJaTb BBIBOJBI C HCIIOJb30BAHUCM 3daKOHOB JIOTHMKH, JACAYKTHBHBIX H
HWHAYKTUBHBIX YMO3aKHIOquHfI, YMO3aKJ'IIO‘ICHI/II\/'I ITIO aHaJIOTHH,

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYeCKUX (aKTOB, BBICTpaUBaTh aAPryMEHTALMI0, TMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BbHIOMpaTh HauboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIB30BAaTh BONPOCHI KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAaHWS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIME MPOTHUBOpEUUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHABIMBATh KMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, aPTYMEHTUPOBATH CBOIO MO3ULIUI0, MHEHHUE,

MpoBOAUTL II0 CaMOCTOATCIBHO COCTABJICHHOMY IINIAHY HECJIOKHBIN
OKCIICPUMCHT, HeOO0JIBIII0E HCCIICAOBAHUC IO YCTAHOBJICHHUIO 0COOEHHOCTEM
MaTEMaTHYICCKOI'O 06’I)CKTa, 3aBUCHMOCTEH OOBHEKTOB MCIKIOY C060ﬁ;

CaMOCTOSITEILHO (OPMYJIUPOBATh OOOOIICHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIOCHUS, HCCIICIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IIPOTHO3HUPOBATb BO3MOJKHOC PAa3BHUTHUC IIPOLCCCA, a4 TAKKC BbIABHUIATH
IMPCAITIOJIOKCHHUSA O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

Pabora ¢ undgopmanmeii:

BbIBJIAATE HCOOCTATOYHOCTD H M30BITOYHOCTD I/IH(bOpMaHI/II/I, JaHHBIX,
H€O6XOI[I/IMI>IX IJIA pCIICHUA 3a1a49H,

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3MPOBATH W HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpeACTaBICHHUS WH(pOpMAMM ¥ WIUIIOCTPUPOBATH
perraemMbie 3amaddl  CXeMaMH, IuarpaMMaMu, WHOW Tpadukoil u wux
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU IO KPUTEPHSIM, MPENTIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

BOCHPUHHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIMU
U LEeIsIMU OOIIEeHMS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NHCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHs IO XOAY PELICHUS
3a/1a4l, KOMMEHTHPOBATH MTOJIYy4YECHHBIA pE3yJIbTaT;

B XO7le OOCYXKJI€HUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMBbl,
npo0OsieMbl, pelraeMon 3aJauu, BHICKAa3bIBaTh MJIEH, HalleJIEHHbIE Ha MOUCK
pEelIeHNs, COMOCTABIISATH CBOM CYXACHUA C CYXKICHHUSIMU JPYTUX
YYaCTHUKOB JHMAaJiora, OOHAPY)KMUBAaTh PA3NMUME U CXOJCTBO NO3UIUH, B
KOppeKTHOU (hopme hOopMyITHMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

IPEACTaBIISATh pe3yIbTaThI penieHust 3aJ1a4Hu, AKCTICPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUA U OCOOEHHOCTEN ayIUTOPUH;

IMOHUMATh U UCIIOJIb30BATh IIPCUMYIIICCTBA KOMaH}IHOﬁ u HHHHBHﬂyaHBHOﬁ
pa6OTBI IIpHu pCIICHNUN y‘IC6HLIX MaTEMaTHYCCKUX 3aJa4,

MPUHUMAThH I1I€]1b COBMECTHOM IEATEIBHOCTH, IJIAHUPOBATh OpPraHU3AIINIO
COBMECTHOM paboOThl, pachpeneisTh BUIBI paldOT, IOroBapHBAThCA,
o0CyXIaTh MPOIECC U Pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIO/IeH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PabOTHI
U KOOPJAMHHUPOBATh CBOWM JEHCTBHSI C JAPYTUMH WICHAMU KOMAaHJbI,
OIICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIMIMA TPOAYKT MO KPUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIE 1eHCTBHS

CamMoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, aJITOPUTM pelIeHUs 3aAauu (WM €ero
4acTh), BBIOMpATh CHOCOO pEHIeHUs ¢ YYETOM HMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBAaTh H KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOU MHPOPMAIUU.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



e BJIAJCTH crocooamu CaMOITPOBCPKH, CAMOKOHTPOJIA IIponccca 1 pe3ylibTaTta
peLICHUA MaTeMaTH4YE€CKOMN 3agadiu,

e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHUE pE3ysbTaTa JAECSATEIBHOCTU MTOCTABICHHON LIENU U
YCIOBUSAM, OOBSICHATh NPUYMUHBI JOCTHXKEHUS WM HEJOCTHXKEHHUS LIeJH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CIECAYIOIINE
PEMETHBIE PE3YIIbTATHI:

Uurate wuHbOpMaIUIO, MPEJICTABICHHYIO B TaONMIaX, Ha JauUarpaMmax,
IpeACTaBIATh JaHHBIE B BUJE TaOJMI, CTPOUTH JUATPaMMBbI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYTOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh MW HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCIIOBBIE  JJAHHBIE,
npe/icTaBlIeHHbIE B TAOIUIAX, HA TMarpaMMmax, rpaduxax.

Hcnonp3oBaTh A1 OMUCAaHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apudMeTHyecKoe, MeluaHa, HauOojblliee W HauMEHbIIee 3HAYCHHUS,
pa3max.

Nmers npencraBiieHWe O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpax IIEH,
(du3nUecKnX BEIUMYHMH, aHTPOIIOMETPUYECKUX NaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMICS TMOTYYUT CICAYIOIIHNE
PEAMETHBIE PE3YJIbTATHI:

N3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAINIO, TPEJCTABICHHYIO B BHUJEC
TabyuIl, TuarpamMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAOJUI], AHArpamM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IOKa3aTeJel: CPelIHHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM WU3MEPEHUN U HaOJI0ICHUH.

HaxoauTe BEpOSITHOCTH Cly4ailHbIX COOBITHI B OMBITaX, 3HAs BEPOATHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE€ B OINbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Ucnonw3oBaTh rpaduyueckue MoOAENH: AEPEBO CIy4alHOTO SKCIEPUMEHTA,
IrarpaMmbl Diliepa, YuCIoBas npsimas.



OnepupoBaTh TOHATUSMU: MHOXECTBO, IIOJIMHOXXECTBO,  BBITIOJHATH
omepanid HaJ MHOXXECTBaMH: OOBEAWHEHWE, TIEPECeUeHue, JIOMOTHEHHE,
MIEPEUUCIISATH AIEMEHTHl MHOKECTB, TIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPENCTABICHHE MHOXKECTB M CBSI3CH MEKITY
HUMU JIsI ONTMCAHUS TPOIIECCOB U SBICHUM, B TOM YHCIIC TIPH PEIICHUU 3a7ad U3
JIPYTHX y4eOHBIX MIPEAMETOB U KYpPCOB.

K koHmy oOyuenuss B 9 kJjiacce OOydYalomMIiCS TMOJYYUT CIECAYIOIIHE
MIPEIMETHBIE PE3yJIbTATHI:

W3Bnekath W 1peoOpa3oBbBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pPa3IUYHBIX WCTOYHHMKAX B BHJE TaONUIl, nuarpamm, rpadukoB, TPEICTaBIATH
JaHHBIC B BUJIC TAOJIMII, TUArpaMM, rpaduKoB.

Pemate 3amauyn  OpraHM30BaHHBIM TIEpPeOOPOM BApPHUAHTOB, a TaKXKe C
UCIIOJIb30BAaHMEM KOMOMHATOPHBIX MTPABUII M METOIOB.

Hcnonp30oBaTh ONMUCATEIbHBIC XapPaKTEPUCTUKU JIJII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIC CPEIHUE 3HAUCHUS U MEPhI PACCEUBaHUAI.

HaxoauTe 4acTOTHl 3HAYCHWH M 9acCTOThI COOBITHS, B TOM YHCJIC TMOJIb3YSCh
pe3yJIbTaTaMy MPOBEASCHHBIX U3MEPCHUN U HAOTFOACHH.

HaxoauTe BEpOATHOCTH CIyYalHBIX COOBITUH B M3YYCHHBIX OMBITaX, B TOM
YHclie B OINbITaX C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMH COOBITHUSIMU, B CEPUIX
UCIIBITAHUM JTO TIEPBOTO ycIeXa, B cepusix ucnbiTanuii bepuymnu.

Nmers mpencraBieHHe O CIOydyalHOW BEJIMYMHE U O paCIpeleIeHUH
BEPOSITHOCTEMN.

HNmers mnpencraBieHuE O 3aKOHE OOJNBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B
IpUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 0 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 1 1
OmucaTensas CTaTHeTHKA 8 https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 0 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadon 4 0 0 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 0 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienne, cucTreMaTH3anus 3SHaHUH 5 1 0 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 7 kmacca 4 nommorexa O
https://m.edsoo.ru/7f417fb2
) OrnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTBa 4 bu6moreka [IOK
https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB cityyaltHOTO COOBITUS 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f417{b2
5 Brenenue B Teopuro rpadoB 4 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8
TyHAHHRIC COLRITHA https:/m.edsoo.ru/7f417fb2
bu6 OK
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 2 nosmotera I
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 8 kmacca 4 nommorexa O
https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTh 4 Bubnmorexa [IOK
P P https://m.edsoo.ru/7f41a302
b K
4 Ucnwiranusa bepuynnu 6 nommoreka 10
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUYrHA 6 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O6o01enne, KOHTPOJIb 10 bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34

IHOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
ara nu(ppoBbIe
Nen/m | Tema ypoka A
yp Beero KoﬁnTpo.m,Hble HpﬁaKanecxne TR Y Tp————
padoTsI padoThbI pecypebi
bubmmoreka [JOK
1 [IpencraBienne qaHHBIX B TaOIHIIAX 1 0 0 hitps://m.cdsoo.w/863cc] f8




’ [IpakTHyeckue BHIYMCIEHUS 11O bubmuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BiieueHne u uHTEpIIpETALMS bubnuorexa [JOK
TaOIMYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktuyeckas padora "Tabmwmb"
I'paduueckoe mpeacraBieHne
5 JTAHHBIX B BUJE KPYTOBBIX, bubmmoreka [{OK
CTOJIOMKOBBIX (CTOJIOUATHIX) https://m.edsoo.ru/863ed18e
JUarpaMm
YUreHne U NOCTPOCHHUE AUATPAMM.
6 ITpumepsl JIGM(I))F a(i)I/I‘—IHeCKI/IIz( brbmiorexa LIOK
PHMED P https://m.edsoo.ru/863ed602
JTUarpaMm
bu6mmoreka [IOK
n n
7 [Tpaktrueckas padota "/luarpamMmsr hitps+//m.cdsoo.ru/863edT2e
3 Yucnossie Habopel. CpenHee bubmuotexa [JOK
aprupMeTHIECKOE https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee bubmuorexa [JOK
aprupMeTHIECKOe https://m.edsoo.ru/863ed846
10 Menuana yrciioBoro Habopa. bubmuorexa [JOK
VY cTOMYNBOCTE MEINAHEI https://m.edsoo.ru/863edb3e
11 Menuana yrciioBoro Habopa.
VY CcTONUYMBOCTE MEIUAHEI
12 [Ipaktuueckas padota "Cpennue bubnuoreka [JOK
3HayeHus" https://m.edsoo.ru/863edcba
HawubGospiiee 1 HauMeHbIIIee bubmuoreka [JOK
13
3HAYCHHMS YUCIOBOTO Habopa. Pasmax https://m.edsoo.ru/863ee07a
14 Hawubonpiiee u HaMMeHbIIEE
3HaUEHUs YMCIoBOro Habopa. Pazmax
15 HaubonpIiiee u HaumMeHblee
3HaYEHUs YMCI0BOro Habopa. Pazmax
16 KonTponpHast paboTa o Temam bubnuoreka [IOK

"[IpencraBineHue JaHHBIX.

https://m.edsoo.ru/863ee390




OnucarenpHas CTaTUCTHKA"

17 CnyuaiiHasi ”3BMEHUYHUBOCTh bubnmoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
13 YacTtoTa 3Ha4YCHUH B MacCUBE bubmmoreka [{OK
JaHHBIX https://m.edsoo.ru/863ee69c
bubmmoreka [{OK
19 ['pynnupoBka
PYIIHP https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
bubmmoreka [{OK
21 I'ucrorpammer
p https://m.edsoo.ru/863eeelc
2 [IpakTnueckas pabora "Cnyuaiinas bubnuoreka [IOK
H3MEHYHUBOCTE" https://m.edsoo.ru/863eecc8
I'pad, Bepmuna, pedpo.
’ bu6moreka [IOK
2 IT
3 FP%Z))I:TaBHeHI/Ie 3a/iaTH ¢ IOMOTIEIO https://m.edsoo.ru/863eef52
Cremnenpb (BaJICHTHOCTD) BEPIITHHBI. Bu6 1OK
« nonroreka
24 Uucno pébep u cymmapHas CTeleHb hitps+//m.cds0o.ru/863cf0ba
BepiuH. [{enb u muki
75 Henp u muxon. [Tyts B rpade. bubmuorexa [JOK
[IpencraBieHue o CBA3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 bubnuoreka [JOK
OPHEHTHPOBAHHBIX Irpadax https://m.edsoo.ru/863ef3b2
7 CrnydaifHBIN OTIBIT U CIy4aitHOE bubnuoreka [JOK
CcoObBITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB M yacTOTa COOBITHS.
73 Ponb MaoBepOSATHBIX U MPAKTUYECKH bubnunorexa [JOK
JIOCTOBEPHBIX COOBITHI B IPUPOJIE U https://m.edsoo.ru/863ef646
B o0111ecTBe
29 MoHerta u urpangbHas KOCTb B TEOPHHU
BEPOSITHOCTEN
30 IIpakTtuyeckas padora "Hacrora bubnuoreka [IOK

BbINAJIeHUs opJia”

https://m.edsoo.ru/863ef8a8




KonTtponsHast paboTa mo Temam

bubmuoreka [JOK

31 "Cny4aitHasi UBMEHYHBOCTB. [ 'padbl. 1
Bepz;lITHOCTI) CIIy4alHOTO co6£1£s{" hripss/in. oo /6310156
3 [ToBTOpenue, o6oOIICHNE. 1 bubmoreka [IOK
[IpencraBnenue JaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o6oOIICHNE. 1 bubmorexa [IOK
OmnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpEHue, 06001IEeHNE. 1 bubnnorexa [JOK
BeposiTHOCTB cllydyaliHOTO COOBITHUS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I1O0 34

[TPOI'PAMME




8 KVIACC

KoaunuyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOILHbIE HpﬁaKTquCK“e u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
1 [IpencraBnenue naHHBIX. 1 bubnnorexa [JOK
OnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863f029¢
’ CrnyyaitHas usmMmeHunBocTh. CpenHue | bubnnorexa [JOK
YUCJIOBOr0 Habopa https://m.edsoo.ru/863f03fc
3 Cnyuaitnsie coObITHs. BeposiTHOCTH 1 1 bubnnorexa [JOK
YaCcTOThI https://m.edsoo.ru/863f0578
Kiaccnueckne Moienn Teopuu
4 BEPOSATHOCTEI: MOHETA U 1/111") aJbHas 1 brbmiorexa LIOK
P : p https://m.edso00.ru/863076¢
KOCTb
bu6mmoreka [IOK
> OTinoneHus ! https:/m.eds0o.ru/863f0a50
bu6mmoreka [IOK
; Aucnepeus unciosoro Habopa 1 https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 Z[I/IarpaMMbI paccenBaHMi 1 https://m.edsoo.ru/863f0ea6
9 MHo3xecTBO, IOJAMHOKECTBO 1 brbmiorexa [IOK
> https://m.edsoo.ru/863f1180
Omneparuu HaJl MHOXKECTBAMU:
10 06L§,I[I?H6HI/ICHHC €CEeUCHHUE 1 brbmorexa [IOK
- 11ep ’ https://m.edsoo.ru/863f143¢
JIOMOIHEHUE
CBoiicTBa onepauuii HaJl
1 MHO>KECTBAMHU: [IEPEMECTUTENBHOE, 1 bu6nuoreka [IOK
COYETATECIBbHOEC, PACIIPEACIIMTEIILHOE, https://m.edsoo.ru/863f1784
BKJIIOUEHHUS
12 I'paduueckoe mpeacTaBiIeHue 1 bubnuoreka [IOK




MHOXKCCTB

https://m.edso0.ru/863f198¢c

KonTtponsHast paboTa o tTemam

13
"Cratuctuka. MHoxecTBa"
14 DOnemeHTapHbie coObITHS. CiydaiiHbIe bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 biraronpusTCTBYIOIKE 3JIEMEHTAPHBIE bubnuorexa [JOK
coObITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
16 biaronpusTcTByOIMKE 37IEMEHTAPHBIE bubnuorexa [JOK
coObITHsA. BeposiTHOCTH COOBITHIA https://m.edso0o.ru/863f1{72
OIBITEI ¢ PABHOBO3MOXHBIMH
17 3neMeHTa§HHMH COOBITUSIMH bubmaorexa LIOK
. . ’ https://m.edsoo.ru/863f21ca
CrnyvaitHblii BEIOOD
OIBITEI ¢ PABHOBO3MOYXHBIMH
18 SHGMGHTaII))HHMI/I COOBITUSIMH bubmiorexa HOK
. . ’ https://m.edsoo.ru/863f21ca
CrnyyqaitHblii BEIOOD
[IpakTrueckast padota "OMBITHI C
19 £3HOB03MO}KHEIMI/I 3JIEMEHTApPHBIMHU Bubmaorexa LIOK
p ” p https://m.edsoo.rw/863f235a
COOBITHAMHU
bu6mmoreka [IOK
20 Z[epeBo https://m.edsoo.ru/863f2ade
CBolicTBa AepeBa: €IMHCTBEHHOCTh
71 MYTH, CYIIIECTBOBAHUE BUCAUYCH bubnuoreka [JOK
BEPIINHBI, CBA3b MEXKY YUCIIOM https://m.edsoo.ru/863f2bac
BEPIINH U YHCIIOM pEOEp
bubnuoreka [JOK
22 A https://m.edsoo.ru/8632cd8
bubmuoreka [JOK
23 Hpasuiio ymuosxeHus https:/m.edsoo.ru/863f2e36
bu6mmoreka [JOK
24 [IpoTuBOMONOKHOE COOBITHE hitps://m.cdsoo.r/863£2f8a
75 Huarpamma Ditnepa. O0benuHEHUE U bubmuoreka [JOK

nepeceyeHne coObITUI

https://m.edsoo.ru/863f3214




26 HecosmecTHble coObiTust. @opmyna 1 bubnmoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0o.ru/863f3372
27 HecosmecTHble coObiTrs. Dopmyna 1 bubnuorexa [JOK
CJIOKEHHUSI BEPOATHOCTEN https://m.edsoo.ru/863f3764
[IpaBusI0 YMHOXEHUS BEPOSTHOCTEN.
28 VYcnoBHas BeposTHOCTh. HesaBucumblie 1 bubmorexa LIOK
COGBITHS https://m.edsoo.ru/863f38ae
[IpaBHsI0 YMHOXEHHUS BEPOSTHOCTEN.
29 VYcnoBHas BeposTHOCTh. HesaBucrumblie 1 bubmorexa LIOK
COGBITHS https://m.edsoo.ru/863f3b06
30 [IpencraBnenue ciryqaitHOTO 1 bubnuoreka [IOK
9KCIIEPUMEHTAa B BUJE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciryqaitHOTO 1 bubnuoreka [IOK
9KCIIEPUMEHTAa B BUJE J€pPeBa https://m.edsoo.ru/863f320
[ToBTOpEeHUE, 06OOIIECHNE.
32 [IpencraBnenue qaHHBIX. 1 brbmiorexa LIOK
https://m.edsoo.ru/863f4128
OnuncarenpHas CTaTUCTHKA
bu6moreka [IOK
33 Hostoperue, 0bobmenne. I'pager ! https://m.edsoo.ru/863f4312
KoutponsHas pabota no temam
34 "Ciy4aitaeie cOObITHS. BeposSTHOCTB. 1 1
I'padnr"
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 1
[TPOI'PAMME
9 kiacc
KoaunvecTBo yacoB Jara JJIeKTPOHHBbIE
Nen/m | Tema ypoka B Kontpoabubie | IlpakTuyeckue S — unppoBbIe
cero paGoTHI paGoThI Y 00pa3oBaTebHbIC

pecypcbl




bubmuoreka [JOK

1 TIpencTaBneHHe AaHHbIX https://m.edsoo.ru/863f47ea
bubnuorexa [JOK

2 Onucatenbias cTaTucTHKa https://m.edsoo.]r_[u/863f47ea

3 Omnepanuu HaJ, COOBITHUSIMU

4 HezaBucumocts coOBITHI

5 KomOunaTtopHoe npasuiio bubnnorexa [JOK
YMHOXKCHUA https://m.edsoo.ru/863f4e16

6 [TepectanoBku. daxropuai. bubnuorexa [JOK
CodeTaHus U YHUCIIO COYCTaHUI https://m.edsoo.ru/863f4e16

bubmuorexa [JOK

/ TpeyrombruKk Mackass https://m.edsoo.?u/863f5014
[IpakTnueckas padota "Boruncinenue

3 BEPOSATHOCTEHN C MUCIOJIb30BAaHUEM bubnuoreka [JOK
KOMOMHATOPHBIX (YHKITUN https://m.eds00.ru/863£5208
AIIEKTPOHHBIX TabIUII"
I'eoMeTpuueckas BEpOSITHOCTb.

9 CrnydaifHbIH BBIOOP TOYKH U3 (DUTYPBI Bubmuoreka ITOK
Ha INIOCKOCTH, U3 OTPE3Ka, U3 Ayru https://m.edsoo.ru/863f5884
OKPY>KHOCTHU
I'eomeTrpuueckas BEpOsITHOCTb.

10 CrnydaifHbIH BBIOOP TOYKH U3 (DUTYPBI bubnmuoreka [JOK
Ha MJIOCKOCTH, U3 OTPE3Ka, U3 Oyru https://m.edsoo.ru/863f5a50
OKPY>KHOCTHU
I'eomeTrpuueckas BEpOSITHOCTb.

11 Crydaiinblil BBIOOp TOUKH U3 (UTYPBHI Bbubnuorexa LIOK
Ha INIOCKOCTH, U3 OTPE3Ka, U3 Ayru https://m.edsoo.ru/863f5bfe
OKPYXHOCTH
I'eomeTprueckas BEpOSITHOCTb.

12 CrnyyaitHblii BEIOOD TOUKH U3 GUTYPHI bubanoreka [JOK

Ha MJIOCKOCTH, U3 OTPE3Ka, U3 Iyr'U
OKPYXHOCTH

https://m.edsoo.ru/863f5e¢10




HcneiTanue. Ycnex u Heynayva.

bubmuoreka [JOK

13 CepI/ISI MCHBITAHIH J10 ICPBOTO https://m.edsoo.ru/863f6162
ycnexa
Ucnerranme. Ycrex u Heygaya.
14 Cepus UCIIBITAHUN 10 neyBoro Bubmiorexa HOK
p p https://m.edsoo.ru/863f6356
ycnexa
HcnwiTanue. Ycnex u Heynaya.
15 Cepus ucnbITaHUM J10 IEPBOTO
ycrexa
Ucnriranust bepayn. BeposatHocTtn
16 COOBITHH B cepgn};lcanaHI;Iﬁ bubmorexa [IOK
https://m.edsoo.ru/863f64d2
bepnynnu
Ucnriranus bepaymn. BeposatHocTn
17 cOOBITHII B cepEH};IcanaHr;ﬁ bubmorexa TIOK
https://m.edso0.ru/863f6680
bepnynnu
13 [Ipaktrueckas padota "Ucnbitanus bubmuorexa [JOK
BepHymm" https://m.edsoo.ru/863f67de
19 CnyvaliHasi BeTMYMHA U bubnuoreka [IOK
pacrpeneneHue BEpOsTHOCTEN https://m.edsoo.ru/863f6b44
MaremaTrudeckoe OXKUIaHuE U bubmuoreka [JOK
20 . .
JUCHEPCHs CIIy4auHOU BEJIMYNHBI https://m.edsoo.ru/863f6da6
IIpuMepsI MaTeMaTHYECKOTO
21 O)I]ZI/I aIE)I/ISI KaK TeOPETHYECKOTO bubmiorexa HOK
A P https://m.edso0.ru/863f6186
CpeIHEro 3Ha4YCHUS BEIUUUHBI
bubnuoreka [JOK
22 ITousiTre 0 3aKOHE OOIBIIUX YUCET hitps://m.edsoo.ru/86372c4
23 N3mepenue BeposITHOCTEN € bubnnoreka [JOK
IIOMOIIIBIO YaCTOT https://m.edsoo.ru/863f7652
bu6mmoreka [JOK
24 [IpumeHeHne 3aKk0Ha OOJBIINX YHCET hitps://m.cdsoo.r/8637116
75 O06o0menne, cucTeMaTru3aIus bubmuoreka [JOK

3HaHui. [IpencraBneHne 1aHHBIX

https://m.edsoo.ru/863f783¢c




O0001enue, cucTeMaTH3aIs

26 . 1
3HaHui. OnucarenbHasi CTATUCTUKA
O0001enue, cucreMaTH3amus
27 3HaHul. lIpencraBiieHne TaHHBIX. 1 Bubmmorexa HOK
https://m.edsoo.ru/863f893a
OnucarenpHas CTaTUCTUKA
O06o01IeHne, CUCTeMaTH3 NS
. ’ . bubmuoreka [JOK
28 3HaHUH. BeposTHOCTH CiydaliHOTO 1 hitps-//m.cdsoo.rw/863Tade
COOBITHS
O06006111eH1E, CUCTEMATH3ALIMS
29 3HaHUH. BeposITHOCTH CiydaliHOTO 1 Bubmrorexa HOK
https://m.edsoo.ru/863f7c9¢c
COOBITHSL. DJIEMEHThl KOMOMHATOPUKH
30 O06o01enune, cucTeMaTru3aIus 1 bubmuorexa [JOK
3HaHUH. DJIEeMEHTbl KOMOUHATOPUKHU https://m.edsoo.ru/863f7e54
O0o001enue, cucTreMaTH3aIus
31 3HaHUN. DJIEeMEHTbl KOMOUHATOPUKH. 1 bubnuoreka [IOK
Cny4aliHble BEJIMYUHBI U https://m.eds00.ru/863f8408
pacrpeneneHus
O0o001enue, cucTeMaTH3aIus
32 3HaHui. CiayyaliHble BEJTUYUHBI U 1 bubmorexa HOK
Y https://m_edsoo.ru/863f861a
pacrpeaeneHus
bu6mmoreka [JOK
33 Hrorosas koHTpoOJIbHAS paboTa 1 hitps://m.cdsoo.r/8638bS6
34 O0o001enue, cucTreMaTH3aIus 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Maremaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIi YPOBEHb: YUEOHUK; 14-¢
u3nanue, nepepaborannoe, 7-9 knacc/ Aranacsu JI.C., byty3oB B.®., Kagomiies
C.Bb. u ap., Akimonepnoe o6miectBo «M3narensctBo «IIpocBemeHue.
* Matemaruka. Anredpa: 7-9-e kinacchl: 6a30BbIi YpOBEHB: YUCOHUK; 15-¢
u3nanue, nepepadborannoe, / MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; nox penakuueit TemsikoBekoro C.A., AKIIMOHEPHOE O0IIIECTBO
«3narenscrBo «lIpocBenieHue.
* MaTtemartuka. BeposiTHOCTb U cTaTucTHKA: 7 - 9-€ Kacchl: 0a30BbIN YPOBEHb:
yueOHHUK: B 2 yacTax; 1-oe uznanue, 7-9 knacc/ Boicoukuit U.P., Smenko NU.B.;
noa penakiueit SAmenko N.B., Akumoneproe oo6mectBo «M3aaTenbcTBoO
«ITpocseiieHue».
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