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Bbuaok «Adaredopa» 7-9
HOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBIsIeTCA OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOT'O OOIIETO
00pa3oBaHUs: OHAa 0OECTIEYNBAET U3YUCHHUE IPYTUX TUCHUIUINH, KAK €CTECTBEHHO-
HAyYHOr'0, TaK M TyMaHUTApHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOAOJIKEHUsI 00pa30BaHusl U B MOBCETHEBHOM XKU3HU. PazBuTtue y oOyvaroumxcs
HAyYHBIX TMPEACTaBICHUH O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandyecKux
abCcTpakimii, cnoco0e OTPaKEHUS MaTEMaTUIECKON HAYKOUW SIBJICHHUI U MPOIIECCOB
B NpPUPOJIE U OOIIECTBE, POJIM MATEMATHUYECKOrO MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJanTalii B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydenme anreOpbl oOecriedymBaeT pa3BUTHE YMEHHUS HAOJIOIATh,
CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecrneynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIEHUS OOYYalOlMXCs: OHM MCHOJB3YIOT JE€AYKTUBHBIE U
WHAYKTUBHBIE pACCYXAEHUs, 0000IIEHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHwe  anreOpe  TpeArnojiaraeT  3HAYMUTEIBHBIM  O00BEM
CaMOCTOSITENILHOM ~ JIEATENbHOCTH O0YYaloUIMXCs, IO3TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SBISeTCs peanu3alei JesTeIbHOCTHOIO IPUHIIUIIA O0yUeHusI.

B crpykrype mnporpammbl y4eOHOro Kkypca «Ainredpa» ajis OCHOBHOIO
oOurero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT CO/AEPKATEIbHO-METOUUYECKUE
muHUN: «Hucna u BRIYUCIEHUSN», «ANTeOpandecKkue BHIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumn». Kaxnad M3 3THUX COAEPKATEIbHO-METOIUYECKHX
JIMHUM Pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJIECHCTBY C
IPYTUMHU €ro JHHUSAMU. B Xxone wu3ydeHuss y4eOHOro Kypca oOOyYaromiumcs
IOPUXOAMUTCS JIOTHYECKH PacCy’KIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zjenax
MaTEMaTUYECKOTo 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YYaIOIIUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMmarndeckoro s3bika. ConepxkaTelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «AiredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIY>KUT OCHOBOM JIS
JaJIbHEHIIeT0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OpMHUpPOBAHUEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Copeprkanue qByX anreOpandecKux JMHUA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPUECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHUIO Y OO0YyYaOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy IMaHy B 7-9 kiaccax wu3ydaercs YYeOHBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JICCSTUYHBIC, TIEPEX0J]l OT OJHON (POpMBI 3anucu
npobeit k apyro. IloHATHMe pallMOHAIBHOIO 4YHCIA, 3allkiCh, CpPaBHEHME,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE ONpPENEICHUs, 3aMUCh O0NbIuX yncen. [IpomenTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4uM Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IIPONOPLIMOHAIIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no gpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowienbl U MHOrowieHbl. CteneHb MHOrousieHa. CliokKeHue, BhIYUTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUS, MpaBWiia MpPeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JIBYMsI IEPEMEHHBIMU U €ro rpaduk. Cuctema aByx
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoid. HucnoBble mpomMexyTku. Paccrosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOM MPSIMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocteid. Ilonsrtue ¢ynkuuu. [padux
¢bynkiuu. CoiictBa pyHkumit. Jlnnerinas @yukius, e€ rpaduk. ['padux dyakumm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX ypaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHH.

8 KUIIACC

Yuciia 1 BHIYMCTICHUA

KBampaTueiii kopenb u3 uucna. IloHsatne 00 uUPpaLMOHAIBHOM YHUCIHE.
JecsaTuunble TpUOTMKEHUS UPPAIIMOHANIbHBIX yucen. CBoiicTBa apuMeTUIeCKuX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K IPEOOPA30BAHUIO YHUCIOBBIX BBIPAKEHUI
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorctBa. CTaHmaapTHAs 3alKMCh YUCIA.

AnredOpanyecKkue BbIpPasKeHU

KBampaTHbiii  TpéxwieH, pa3loKEeHUE KBaJAPAaTHOrO TpEXWIeHa Ha
MHOXUTENH.

AnreOpaudeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckor apolwu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue anreOpanyeckux apooOeit.
PanmonanbHbie BhIpaKEHUS U UX MpeoOpa3oBaHHUe.

YpaBHeHus 1 HEpaBeHCTBA

KBampatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbHBIE YPABHEHUS.

I'padmyeckas uHTEpIIpeTalvs YpaBHEHUM ¢ BYMSI IEPEMEHHBIMH U CHCTEM
JVMHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOM.

OyHKIMNPYHKUMH

[Tonsitue @ynknuu. OOMacTh ONpeAeNeHruss W MHOXECTBO 3HAYCHHI
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dynxkmun. Urtenune coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpa@ukoB (yHKLIHHA, OTPaXKaIOIIUX PEATbHbIE MPOLECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PanmonanbHble yncia, uppalloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUYHbIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEUCTBUTENIbHbIE YUCIIa
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHeHUE [JIEWCTBUTENbHBIX YHCEN, AapU(PMETHUYECKUe JEUCTBHUS C
JNENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpnOnmxE€HHOE 3HaUEHUE BETMYMHBI, TOYHOCTh NMpUOIMKeHusa. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yIbTaToB BEIYUCICHUMN.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W 4ETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUH,
OJIHO W3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUN C IBYMs [ICPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. Pemienue cucrem
JIMHEUHBIX HEPAaBEHCTB C OJHOW IniepeMeHHOU. KBajpaTHble HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpaWHATHI
BEPLUMHBI 1apadoJibl, OCb CAMMETPUU NapadOIIbL.

Ipaduku Gyrkmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| ,  ux
CBONCTBA.

Yucii0BbIC OCIEA0BATEIHHOCTH M MPOrPEeCCUH



[IoHATHE 4YHCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHOU dhopmMynoi u popmyIioit N-ro dieHa.

Apudmernueckass u reomerpuueckas nporpeccuud. dopmynel N-ro ueHa
apu(PMETUUECKON 1 T€OMETPUYECKON MPOrpeECCUil, CYMMBI IEPBBIX N YJICHOB.

N3ob0pakenne uineHOB apuMETHUYECKONH M TeOMETPUYECKOM IPOTrpPecCHid
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIMAIBbHBINA POCT.
CIoXHbI€ TPOLICHTBHI.



INIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHUSA TTPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOpPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HANpPaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MaTEMaTHYECKOIO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0O IO3HAHUSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
JESATENbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTH JUJIs Pa3BUTHS IUBUIM3ALIUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEeSTENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1aronmoJIyyus:

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJIEICTBUN IJI1 OKPYXKAKIIECH Cpeabl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopmyIUpoBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MaTEMATUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH MW  TNPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISITH ~ MaTEMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3H U
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPUTEPUH  JJI1  BBISBJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JO0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApHAHTOB pEIICHUsA, BBHIOMpaTh HamOoliee MOAXOASIIMUNA € Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh MCKOMOE U JaHHoe, (OpPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPENATOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (opMy TMpeAcTaBieHUs HWHDOpMAMU U WIUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAaAEKHOCTh WHGOPMAIMM MO KPUTEPHUSIM, MPEITI0KEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeiCTBUS:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMO TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOTa, OOHAPYXXWUBATh Pa3IMuUe W CXOJICTBO IO3UIIHHA, B
KOPpEKTHOU popme hopMyIUpOBaTh pa3HOTIIACHS, CBOW BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICNOBAaHUS,  TPOEKTa,  CaMOCTOATENBLHO  BBIOMpAaTh  (opmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJb30BaTh  MpEUMYIlecTBA  KOMaHIHOM U
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1eJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenenstb BUAbl padOT, OrOBapUBaTHCH,
o0CyXIaTh MPOLIECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKHUX
JIIO/ICH;

y4yacTBOBaTh B TIPYyNHoBBIX (opmax paboTel (0OCyxIeHus, 0OMeH
MHEHUSIMH, MO3TOBbIE€ INTYPMbI W JIPyTU€), BBIMOJHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiICHAMU KOMAHIbI,
OIICHUBATh KA4E€CTBO CBOETO BKJIaJa B OOIMMNA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIAThH IUIaH, aJICOPUTM PEUICHUs 3aAadd (WiIu ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATh
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUU
3a1a4d, BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTs OT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpaXX€HUU. BBIMOMHATH AEHCTBUSI CO CTENEHSMHU C HATypaJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTBIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yabTaThl PelICHUs 3a7ad ¢ y4ETOM OTPAaHMYCHHH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPAKCHUN MPH 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPHITHUEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OUJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIUPOBKH  CIAraeMblX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX TPEAMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHus 1 HEpaBeHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
1epexoa OT UCXOJHOIO YPaBHEHUS K PABHOCHIBHOMY eMy. [IpoBepsTs, sBisercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObl IPU PELICHUU JIMHEWHBIX YPABHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TIUIOCKOCTH TpauK JTHUHEWHOrO YpaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHUS.

PemaTe cucteMbl JBYX JIMHEHMHBIX YpPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCJIOBHUIO 3a/Jauyd, HWHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJIMHATHOMW MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
cTpouTh Tpaduku THHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHME, II€HA, KOJIHMYECTBO, CTOMMOCT,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco0 MpEACTaBICHUS U aHajdu3a WH(OPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPa(PUKOB peaibHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce 0Oy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOMKECTBE IEHCTBUTEIBHBIX
YHCeN 71l CPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAWHATHOU MPSAMOM.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Yysd MpPH HEOOXOIUMOCTU KaJbKYNSITOP, BBIIOJIHSATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX U MaJIBIX YHUCENT C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0Opa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUuecKuX MpeACTaBIeHUH (YCTaHABINBAaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTar.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOYyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuatre apudmerudeckue JEUCTBUS C  pallMOHAJIBLHBIMUA  YHCJIaMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh I€UCTBUTEIBHBIE YHWCIIA, BBINOJIHATh MPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE W KBaJApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISIIMECH K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh MpOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUW U CUCTEM YpPaBHECHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUEe HEPABEHCTB HA YUCJIOBOW IPSAMOW, 3aIIMCHIBATH PELICHUE C IOMOIIBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA NPU PELIEHUH PA3JIUYHBIX 3a1a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIMM U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3naBaTh apu@METHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrPECCUH MpPHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(pMeTHIECKON U TEOMETPUUYECKOI MPOTrPECCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BelUKCIeHUs. PalioHanbHbIE o5 1 bu6mmoreka [IOK
yucia https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpanteCKHE BrIPAXCHIA 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 YPaBHCHH H HCPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
4 Koopauwatst u rpaguu. Cyniiun 24 ! https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> HosToperne 1 00o0merne 0 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0



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

8 KVIACC

KoauuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v BeuucieHus. KBagpatasie KOpHA 5 httos://m.edsoo.ru/7f417af8
5 Yucna u BerunciieHus. CTEneHb ¢ HeIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kountpoasnbie | IIpakTnyeckue
n/n Bcero U3y4eHHusi | o0pa3zoBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
1 [lonsiTHE PALIMOHAIIBHOTO YUCIIA 1
) ApudmeTrnueckue n1eicTBUS C 1
palnMoHAIBHBIMH YHCIAMU
3 Apudmernueckue AeHCTBUS C 1
palMOHaIbHBIMU YUCIAMU
4 ApudmeTrnueckue n1eicTBUS C 1
palMoOHAIBHBIMH YHCIAMU
5 ApudpmeTrueckue 1eHCTBUS C 1
palMoHaIbHBIMU YUCIAMU
6 ApudpmeTrnueckue neicTBUS C 1
palnMoHAIBHBIMH YHCIIAMU
7 CpaBHeHue, ynopsijouuBaHue 1
palMOHAIbHBIX YUCE
8 CpaBHeHue, ynops0uuBaHue 1
palMOHAIBHBIX YHCE
9 CpaBHeHue, ynopsouuBaHue 1
palMOHAIbHBIX YUCE
10 CreneHs ¢ HaTypajIbHBIM 1 bubnnorexa [IOK
IoKasareyuemM https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpAJIbHBIM 1 bubnmnoreka [JOK

II0Ka3aTCJIEM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHsb ¢ HATYPAJIBHBIM bubnmoreka [JOK
ITOKa3aTeseM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYPAJIbHBIM bubnnorexa [IOK
IoKa3aTeyjemM https://m.edso0.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM
MoKa3aTeieM
15 Pemenne ocHOBHBIX 3a/1a4 Ha pooOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
16 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
17 Pemenue ocHOBHBIX 3a/1a4 Ha pooOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
18 Pemienrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHON MPAKTUKU
19 [Tpu3HAKK TETUMOCTH, PA3JIOKCHHUS
Ha MHOKUTENIM HATypaJIbHbBIX YHCEI
20 [Ipu3HaKu AETUMOCTH, PA3II0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCEI
21 Peanbubie 3aBucumoctu. lpsimas u
oOpaTHast MPOMOPIIHOHATBHOCTH
29 Peanbubie 3aBucumoct. [psimas u
oOpaTHasi MPONOPLHOHATBHOCTH
23 Peanbubie 3aBucumoct. lpsimas u
oOpaTHasi MPOTMOPIIHOHATBHOCTH
24 Peanbusbie 3aBucumoctu. lpsmas u
oOpaTHasi MPONOPLHOHATBHOCTH
25 KonTponbhas pabora o teme

"PannoHanbHble ynuciaa'



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6nmoreka [IOK

26 bYKBEHHEIC BEIpAKCHIS https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyIbl
29 [lepemennsie. [lonmycTuMble 3HAYCHHUS
MIEPEMECHHBIX
[IpeoOpa3oBanue OyKBEHHBIX
30 BEipa)Kre)HI/If/'I, paCKpZII”(FI/Ie CKOOOK U Brbmorexa LIOK
HpHBeeHue HOTOGHBIX CTATAEMbIX https://m.edsoo.ru/7f41fafa
[Ipeobpa3oBanne OYKBEHHBIX
31 BIf:pa)KI;HI/If/'I, pacxpzlline CKOOOK U bubamorexa [OK
HpHBeeHue HOTOGHEIX CTArAEMbIX https://m.edsoo.ru/7f41fd70
[IpeoOpazoBanmre OYKBEHHBIX
32 BBIPKCHHH, PACKPBITHE CKOOOK U
MIPUBEICHHE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
33 BBIpa)XEHUH, pacCKphITHE CKOOOK U
MpUBEICHNUE MOIOOHBIX CIaraeMbIxX
34 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKa3aTeseM https://m.edso00.ru/7f421382
35 CBoJicTBa CTENIEHHU C HATYpaJbHbIM bubnnorexa [IOK
IoKa3aTeyemM https://m.edso0.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnmnoreka [JOK
IIOKa3aTesemM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 Mrorotertt https://m.edsocl)l. ru/7f42276e
38 MHoOro4IeHbI bubamorera [IOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 Ciio)eHue, BBIUUTAaHUE, YMHOXKEHUE bubmuorexa [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6nmoreka LIOK
MHOTOWJIEHOB https://m.edsoo.ru/7f422cc8
41 Cnosxenue, BBIYMTaHUE, YMHOKCHHE bubmmorexa LIOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYMUTAaHUE, YMHOXKEHUE but6mmoreka [JOK
MHOTOWICHOB https://m.edso00.ru/7f423182
43 DopMyITBl COKpAIIEHHOTO bubnmoreka [JOK
YMHOXEHHUS https://m.edso0.ru/7f42432a
m @opMyIIBI COKpALLIEHHOTO bubnmoreka LIOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyITBl COKpAIIEHHOTO bubnmorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 @opMyIIBI COKpAIEHHOTO bubnmorexa [IOK
YMHOKEHUS https://m.edsoo0.ru/7f424fd2
47 DopMyITBl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOXEHHUS https://m.edso0.ru/7f4251d0
48 PaznoxxeHre MHOrO4JIEHOB Ha bubmmorexa [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f423312
49 Pa3noxeHne MHOTO4I€HOB Ha bubnuorexa [IOK
MHOXHUTEIH https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOrO4JICHOB Ha bu6nunorexa LIOK
MHOKHUTEIIN https://m.edso0.ru/7f4239de
51 Pa3noxxeHne MHOTO4YJI€HOB Ha
MHOKUTEIH
59 KonTponbhas pabora o teme

"Anrebpanueckue BoIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHeHue, npaBuiia

53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUH
JIuneiiHOE ypaBHEHHUE C OAHOU
54 MIEPEMEHHOM, PeIICHNUEe TUHEHHBIX
ypaBHEHUH
JIuneliHOE ypaBHEHHE C OHOU
95 ne eMeHHO}I;Ip elIeHue meeﬁHbe bubmmorexa [JOK
p L P https://m.eds00.ru/7f420482
ypaBHEHUI
JIuHeitHOE ypaBHEHUE C OJHOU
56 NepEeMEHHOH, pelIeHNe JTMHEHHBIX
YpaBHEHUH
57 Pemenue 3a1a4 ¢ momMoIisro bu6mmoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemrenue 3aga4 ¢ IOMOIIBIO bu6nunorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f420806
59 Pemenue 3a1au ¢ moMoIiso bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ MOMOIIBIO bu6nunorexa LIOK
YpaBHEHUN https://m.edsoo.ru/7f420e6e
61 JIuneniHOE ypaBHEHUE C JBYMS bubnnorexa [IOK
MIEPEMEHHBIMH U €T0 Tpaduk https://m.edso0.ru/7f427¢32
62 JIuneliHoe ypaBHEHUE C JBYMS bubnmnoreka [JOK
MIEPEMEHHBIMU U €T0 rpadux https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JTUHEMHBIX YpaBHEHUN bubnnoreka [IOK
63
C IByMSI TIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 CucreMa IByX JIMHEHWHBIX YPaBHEHHI

C AByMs IICPEMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

CucreMa IByX JTMHEHUHBIX YPABHECHUI

05 C IByMs TIEpEMEHHBIMHU
66 Cucrema 1ByX JUHENHBIX YpaBHEHUN
C IByMs IIEpEMEHHBIMHU
67 Pemenue cucrem ypaBHeHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHeHHH bubamorexa [HOK
https://m.edsoo0.ru/7f42865a
69 Pemenue cucreM ypaBHEHM bubamorera LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucreM ypaBHEHHIA
71 Pemenne cucreMm ypaBHEHUIN
7 KonrtpomnbHas pabota o teme bubnnoreka [IOK
"JIuHeiiHble ypaBHEHUA" https://m.edsoo.ru/7f421044
73 KoopannaTa Touky Ha IpsiMOit bubamorexa [IOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [JOK
& HHeroBbie MpoMErKyTKit https://m.edsocl)l. ru/7f41dff2
75 UucnoBbie TPOMEKYTKH
76 Paccrosinue Mve>1<11y )IBEIMH TOYKaMHU
KOOPJAMHATHOH MPsIMON
77 PaccTosiHue Mex 1y AByMSI TOUKaMU
KOOPJMHATHOU MPSIMOM
78 [IpssMmoyronpHas cucTeMa KOOpANHAT bubnmnoreka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosbHas cucTeMa KOOpIHHAT bubnnorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [{OK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

dhopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpaduKoB, 3a1aHHBIX

bubnuorexa [IOK

81 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aTaHHBIX
dbopmynamu
83 Urenue rpadikoB peaibHBIX bubnnoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UreHue rpaduKoB pealbHbIX
3aBUCUMOCTEH
bu6mmoreka [IOK
I1
85 OHATHE (pyHKILIH https://m.edso0.ru/7f41ef06
86 I'padux pyHkumuu
N N bu6nuoreka [IOK
87 e https://m.edsoo.ru/7f41f078
. . bubnuorexa [IOK
88 CoficTsa pymKumit https://m.edsoo.ru/7f41f1fe
. bubmuorexa [IOK
89 Juneiinas Qyniuns https://m.edso0.ru/7f427282
. bu6nmmoreka [IOK
%0 Jlunieiitas i https://m.eds00.ru/7427412
o1 [Moctpoenue rpaduka TUHEHHON bubnnorexa [IOK
byHKIIIN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIMN
93 I'padux pynkumm y =[x|
94 I'padux pynkumu y =[x|
95 Kontponbhas paboTa o teme bubnmnoreka [JOK

"Koopaunats! u rpapuku. Oynkuun"

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccwuiickast mpoBepoYHas
pabota

96 Hrorosast koHTpONIbHAs paboTa / 1 bubnnorexa [IOK
Bcepoccuiickas nmpoBepouHasi paboTa https://m.edso0.ru/7f429c6¢c
IToBTOpEHHE OCHOBHBIX ITOHATHH 1

97 METOIOB Kypca 7 Kjacca, 00001IeHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U

98 METOIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmaorexa ITOK

Hu P ’ H https://m.edsoo.ru/7f429f32
3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHH U
99 METOJOB Kypca 7 Kiiacca, 00001eHne 1 bubnnorexa [IOK
Hv P ’ = https://m.edsoo.ru/7f42a0e0
3HAHUHI
[ToBTOpEHKE OCHOBHBIX MOHITUHN U

100 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IOHIATUHN U

101 METOIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmaorexa ITOK

HU P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHH 1
102 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmaorexa ITOK
'uu P ’ = https://m.edsoo.ru/7f42a900
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3y4yeHusi | o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchbl
1 KBanpatHbiil KOpeHb U3 YHClia 1 bubmorexa HOK
P p https://m.edso0.ru/7f42d452
bubmuorexa [IOK
2 [TonsiTue 06 MppalMOHATEHOM YHUCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsTuHbIe TPUOTUKECHUS 1
MPPALMOHAIIBHBIX YUCET
4 JlecsaTHYHBIC IPUOITNKCHHS 1
HPPALMOHATIBHBIX YUCET
5 JleficTBUTENBHBIEC YKCTA
CpaBHEHHE TEHUCTBUTEIBHBIX YHUCET
CpaBHeHME I€UCTBUTEIIBHBIX YHCET
8 Apudmernueckuil KBaJapaTHBII 1
KOpEHb
9 YpaBHEeHHE BHIA X2 = a 1
CaoiicTBa apupMeTHUECKUX bubnuorexa [IOK
10 . 1
KBaJPaTHBIX KOPHEU https://m.edsoo0.ru/7f42d862
11 CoiicTBa apupmMeTuyecKux 1 bubnmorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHUe YHCITOBBIX
12 BBIPXKEHU, COIEpIKAIINX 1 bubmmorexa [IOK
P > coepatl https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
13 [Ipeobpa3oBaHre YHCIOBBIX 1 bubnnorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAYKEHUI, COJIEpIKAILIUX
KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YHCITOBBIX

bubnunorexa LIOK

14 BRIPIRCHIH, CONCPRAMNX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[IpeoOpa3zoBaHme YMCIOBBIX

15 BBIPAYKEHHI, COJIEPIKAILNX bubmorexa IOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIE KOPHU

16 CTelleHn ¢ LENIbIM ITOKa3aTeIeEM bubmorexa [IOK

https://m.edsoo.ru/7f4354a4

CrangapTHas 3aluch Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T 3JI€MEHTapHBIX YaCTHIL 10 bubnnoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTB TTPOIIECCOB B
OKPYKaOIIIeM MUPE

18 CBoiicTBa CTENEHH C 1IEJIBIM bubmuorexa [{OK
rokKazaTeyiemM https://m.edso00.ru/7f435648

19 CBOICTBA CTENEHH C LIEJIBIM bubmuorexa [IOK
MoKa3areyjemM https://m.edso0o.ru/7f435648

20 CBoiiCTBa CTENEHH C LIEJIBIM bubmuorexa [IOK
MoKa3arejeM https://m.edso00.ru/7f435648

21 CBOICTBA CTENEHH C LIEJIBIM bubmuorexa [IOK
roKazarejemM https://m.edsoo.ru/7f43599a

29 CBoiiCTBa CTENIEHHU C LIEJIBIM bubmuorexa [IOK
[oKa3aTeyieM https://m.edsoo.ru/7f435ed6

23 KBangpatasiii TpéxuneH

24 KBanpaTHbiit TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25 Pa3noxenue kBaapaTHoro bubnmoreka [JOK
TPEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnnorexa [IOK
TPEXWIEHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no temam
27 "KBanpatHsie kopHu. CTeneHu. bubmioreia LIOK
Kpapatibii Tpexren” https://m.edso0.ru/7f42ec80
bubnmnorexa [JOK
28 Anrebpatecias ApoOk https://m.edsocl)l. ru/7f430382
JlomycTrMble 3Ha4YEHUs
29 MIEPEMECHHBIX, BXOJISAIINX B
anreOpanyecKre BHIPasKeHUs
JlomycTrMble 3HAUYCHUS
30 MIEPEMEHHBIX, BXOISIINX B
anredpanvyecKkue BbIPaKEHUS
31 OCHOBHOE CBOMCTBO bubnuorexa [IOK
anredpanueckoit 1podu https://m.edso0.ru/7f4308e6
. bubnuorexa [IOK
32 Coxpauerne apobeit https://m.edSO(I)l. ru/7f430a8a
. bubmuotexa [IOK
33 Coxpauerne apodeit https://m.edsog ru/7f430f44
. bubnnoreka [JOK
34 Coxpauerne apobeii https://m.edsocl)l. ru/7f430f44
35 CrnoxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6nuorexa LIOK
U JiefieHue anre0pandeckux apooei https://m.edsoo0.ru/7f43128c
36 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6muoteka LIOK
U JIeJIeHne anredpandeckux Jpooei https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nmorexa LIOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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U JICNICHUE alreOpandeckux Apooeit

https://m.edsoo.ru/7f4318c2

CJ'IO)KGHI/IG, BbIYUTAHUEC, YMHOXKCHHUC

bubnuorexa [IOK

38
U JIeTieHue anreOpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIpaKEHUH,
39 c: e XI:a ux anred Ia).I/I‘IeCKI/Ie bubmorexa LIOK
Acpxam P https://m.edso0.ru/7f43259¢c
npodu
[IpeoOpa3oBanue BeIpAKEHHIA,
40 C(? e nrc)a ux anred zﬂqecm/le bubmmorexa [JOK
Aepat P https://m.edso0.ru/7f432736
apobu
[IpeoOpa3zoBaHue BhIpaKEHUH,
41 coJiepKanux aareopandyeckue bubmorexa LIOK
Aepatt p https://m.eds00.ru/7f432736
apobu
42 KonTponbhas pabota o teme bubnmoreka [JOK
"Anrebpanueckas 1poosp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
4 K
3 PAAPATHOC ypapHERHe https://m.edsoo.ru/7f42eela
44 HemnonHoe kBaagpaTHOE ypaBHEHHE bubmmorexa [IOK
P P https://m.edsoo.ru/7f42eela
45 HemnomnHoe kBaapaTHOE ypaBHEHHE bubmorexa LIOK
AP P https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJpPaTHOrO bubnmoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyIia KopHEH KBaJIpaTHOTO bubnmorexa [JOK
YpaBHEHUS https://m.edsoo0.ru/7f42f3f6
48 ®opMyita KOpHEH KBaJpPaTHOIO bubnmorexa LIOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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https://m.edsoo.ru/7f42ee1a
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bu6nmoreka [IOK

>0 Teopema Bueta https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHUH, CBOAAIIMXCS K bubmmorexa [IOK
KBaJpaTHBIM https://m.edso0.ru/7f43c542
59 Pemenue ypaBHeHuUN, CBOIAIUXCA K bubnnorexa [IOK
KBaIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [pocretimme apoOHO- bubnmorexa LIOK
paLMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[pocreiimme n1poOHO- bubmmorexa [IOK
o4
palMOHAIBHBIE YPABHEHHUS https://m.edso0.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3a/1a4 C bubmuorexa [IOK
IIOMOILBIO KBAIPATHBIX YPaBHEHUN https://m.edsoo0.ru/7f42f75¢c
Pemrenne TekcTOBBIX 3374 € bubnmoreka [JOK
56 .
MMOMOIIIBIO KBAJIPATHBIX YPABHCHUHN https://m.edsoo.ru/7f42{8f6
57 KonTponbHas pabora o teme bubmmorexa LIOK
"KBanpaTHble ypaBHEHUS" https://m.edso0.ru/7f4301f2
JInHenHoe ypaBHEHUE C IBYMs
58 NEepPEMEHHBIMH, €ro rpaduk,
IIPUMEpHI PEIICHUs YpaBHEHUI B
LEJBIX YUCIIAX
JIuneliHOE ypaBHEHHE C IBYMS
59 NEepPEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIICHUS yPaBHEHUH B
LEeJbIX YUCIIAX
JIuneliHOEe ypaBHEHUE C 1BYMs
60 NepEMEHHBIMH, €ro rpaduk,

MIPUMEPHI PEIICHUs YpaBHEHUI B
HEJTBIX YHCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
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61

Pemienue cucrem AByX JIMHEMHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

62

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

63

Pemenue cucreM IByX JTMHEHHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMHU

64

IIpumepsl perieHus cucTeM
HEJIMHEUHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

65

[Tpumepsl penieHus cucteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'paduueckas uHTEpHIpEeTALIUSL
YPaBHEHHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUI C
JBYMs1 IIEPEMEHHBIMU

bubmuorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

I'pacduueckas uaTEepIIpeTaIus
YpaBHEHUS C ABYMS [IEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX YPABHEHUM C
JIBYMS IIEPEMEHHBIMU

bubnuorexa [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemmenue TeEKCTOBBIX 3a/1a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

69

Pemnrenue TeKCTOBBIX 3a7a4 C
ITIOMOILBIO CUCTEM YPAaBHEHUI

70

Permtenue TeKCTOBBIX 3a4a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

71

UwucioBble HEPaBEHCTBA U UX
CBOWCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# nepeMeHHON
74 JIuHeliHbIE HEPABEHCTBA C OHOU bubnnorexa [IOK
MEPEMEHHOH U UX peIICHUe https://m.edso00.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OTHON bubnnoreka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHbIE HEPABEHCTBA C OHOU
MEPEeMEHHOMN U UX pelIeHHe
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubmuotexa [IOK
OJIHOUM MEPEMEHHOM U MX PELICHUE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
N300paxeHne penieHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha bubmorexa LOK
P 5 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOi
N300pakeHne penieHus TMHEHHOTO
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa LIOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MIPSIMO
KontponbHas paboTa mo TemMam
82 "HepasenctBa. CucTeMbl
ypaBHEHUI"
bu6nunorexa LIOK
83 [lonsitue pynkumnu
Py https://m.eds00.ru/7f433¢12
84 OO6acTh onpeiesieHusI © MHOYKECTBO bubnmnoreka [JOK

3HAYeHUH PYHKIIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
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85

CriocoOwI 3amanus GyHKITUH

86 I'padux pyHKIHHN
87 CaoiicTBa pyHKIINU, UX
oToOpaxeHue Ha rpaduke
88 Urenue u moctpoeHue rpadukoB
byHKUIMN
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaXkalIIUX peaTbHbIE MPOIECCHI
@OyHKIMH, OTMCHIBAIONINE IPSIMYIO H
90 06YI;TI}lI IPOTIO H;l{anmile . bubamorexa [IOK
PATHYIO HPOTIOPH https://m.edso0.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91 I'unepOona
bu6nmoreka [IOK
92 Funepoona https://m.edso0.ru/7f4343e2
bu6mmoreka [IOK
r = x?
93 paduK GymKin y =X https://m.edsoo.ru/7f434572
Oynkuuu Y =X%, Yy = X3,y =YX,y =
94 |X|)'/1" z(bwi/eCKoey eH_ICH)I//Ie ’ bubmmorexa [JOK
> TPARI P y https:/m.eds00.ru/7f434d38
YpaBHEHHIA U CHCTEM YpaBHEHHMA
[ToBTOpEHNE OCHOBHBIX MTOHITHIA U
METOJI0B KypcOB 7 U 8 KIIacCOB,
95 o6o6ﬂ eHI/I}eIp?;HaHI/Iﬁ / bubmmorexa [IOK
. . https://m.edsoo.ru/7f4371aa
Bcepoccwuiickast mpoBepovHast
pabota
HToroBast KOHTpOIbHAs pabora /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [IOK
P POBEp https://m.edsoo.ru/7f434eb4
pabota
97 [ToBTOpEHVE OCHOBHBIX MTOHITHIA 1



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
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METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUHA

[ToBTOpEHKE OCHOBHBIX MOHITUN U

bubnunorexa LIOK

%8 METOOB RypeoB 7? 8 Kaccos, ! https://m.edsoo.ru/7f43736¢
000011IeH1E 3HAHUNA
[ToBTOpEHKE OCHOBHBIX MOHITUH U
99 METOJIOB KYPCOB 7 M 8 KIacCOB 1 Bubmiorexa [JOK
P . ’ https://m.edso00.ru/7f437510
000011IeHre 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHUI U
100 METOMIOB KYPCOB 7 ¥ 8 KI1acCOB 1 Brbmiorexa LIOK
FIOB IYP . ’ https://m.edso0.ru/7f4376b4
000011IeH1Ee 3HAHUHA
[ToBTOpEHKE OCHOBHBIX IOHITUH U
101 METOOB KYpCOB 7 1 8 KI1acCOB 1 Bubmorexa LIOK
AIOB X3P . ’ https://m.edso00.ru/7f436b88
000011IeH1E 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHITUH U
102 METOZOB KypcoB 7 U 8 KJIaCCOB 1 Bubmrorexa LIOK
7108 X3P . ’ https://m.edso00.ru/7f437858
000011IeHre 3HAHUI
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
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9 KVIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTH4eckue
padoTbI

JlaTa
U3yYeHUS

DJIEeKTPOHHBIE
nu@poBbIe
o0pa3zoBaTeJibHbIE

pecypcbl

PanmonansHBIC UnCIa,
HppaluOHAIBHBIC YUCJIa, KOHCYHBLIC U
0OECKOHEUYHBIE IECATHYHBIE J:[p061/1

MHO0K€eCTBO NEUCTBUTEIIBHBIX YNCEIT;
JEHUCTBUTEIIBHBIC YHMCIIA KaK
OEeCKOHEYHBIE IECATUYHBIE APOOU

B3auMHO 01HO3HA4YHOE COOTBETCTBUE
MEKy MHOXXECTBOM JCHCTBUTEIBHBIX
4KCcesl 1 MHOXKECTBOM TOUYEK
KOOPJMHATHOW MPSIMOM

CpaBHeHUE 1EHCTBUTENBHBIX YHCET,
apupMeTHYECKUe JeHCTBUS C
JNEHCTBUTEIBbHBIMU YU CIIAMU

[TpubnmxEHHOE 3HAUECHUE BEIUYUHBL,
TOYHOCTb MPUOIMKEHUS

OxpyriieHue yncen

OxpyriieHne uncen

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIEHUN

[Ipukuka u oLeHKa pe3yJbTaTOB
BBEIYHCIICHUN

10

Jluneitnoe ypaBHenue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJAIIMXCS K TUHEHHBIM

https://m.edsoo.ru/7f43bf66

JInnelinoe ypaBHeHue. Pemenne

11
YpPaBHEHUH, CBOJALIMXCS K JTUHEHHBIM
KBanpaTtHoe ypaBHeHue. Pemienue
. bubnnoreka [JOK
12 YpaBHEHUH, CBOJSALINXCS K 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnmnoreka [JOK
13 ypaBHEHUH, CBOJSIIUXCS K 1
https://m.edso0.ru/7f43c542
KBaIpaTHBIM
bubnnorexa [IOK
14 bukBanpaTHbie ypaBHEHUS 1
https://m.edso0.ru/7f43c3d0
bubnmnoreka [JOK
15 bukBaapaTHble ypaBHEHUS mommorexa 11
https://m.edsoo.ru/7f43c3d0
[Tpumepsl pelieHus ypaBHEHUN
16 TpeThel U 4eTBEPTON CTeNeHeH
pa3oKEHUEM Ha MHOKHTEIH
IIpumepsl perieHus ypaBHEHUI
17 TPEeThel U 4eTBEPTOU CTETICHEH
pa3noKeHUEM Ha MHOXKUTEIH
18 Pemenne npoOHO-paninoHaIBHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIbHBIX bubnnorexa [IOK
YpaBHEHHUN https://m.edso0.ru/7f43c9b6
20 Pemienue TekCTOBBIX 3a1a4
anredpandecKuM METO0M
21 Pemenne TekCTOBBIX 33724
anredpandeckuM MEeTO0M
22 Pemenne TekcTOBBIX 337124



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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aHFe6paI/I‘IeCKI/IM MCTOAOM

KonTponbHas pabora o Teme

23 " . .
YpaBHEHUs ¢ OQHOW ITIEPEMEHHON
24 YpaBHEHUE € IBYMsI IEPEMEHHBIMU U bubmuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHue ¢ IByMs IEPEMEHHBIMHU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEMHBIX YpaBHEHUN
C IByMsl IIEPEMEHHBIMU U €€ pelICHHUE
27 Cucrema ByX JUHEMHBIX ypaBHEHUN
C IByMsI IIEPEMEHHBIMU U €€ pelIeHHe
28 Cucrema 1ByX JTMHEWHBIX YpaBHEHUN
C IByMsl IIEPEMEHHBIMU U €€ peLICHUE
Cucrema aByX JUHEHHBIX ypaBHEHUN
29 C IByMsI IIEPEMEHHBIMU U €€ pelieHue
Pemenue cucrem 1B ABHEHUH,
30 OJTHO U3 KOTOPBIX HH};{)(CI?;I]IP;OC, a apyroe bubmmorexa [IOK
. https://m.edso0.ru/7f43d23a
— BTOPOM CTENICHH
Pemenue cuctem aB aBHCHHI,
31 OJTHO U3 KOTOPBIX JIH}I;Xe;IIIP;oe, a 1pyroe bubmmorera LOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemienue cucrem AByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpPOH CTENIEHU
Pemenue cucreM 1ByX ypaBHEHHH,
33 OJTHO U3 KOTOPBIX JUHEWHOE, a Jpyroe
— BTOPOI CTEIIEHU
34 I'paduueckas HHTEpIIpETALIUS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMbI ypaBHEHHI ¢ IBYyMSI
MepEeMEHHBIMU

Pemenue TEKCTOBBIX 3a/1a4

35
asre0panyecKuM crnocodoom
36 Pemenne TekcTOBBIX 337124
anredpanvdecKuM crocooom
37 Konrponsnas pabora o teme
"CucreMbl ypaBHEHUN"
38 UYucnoBble HEPABEHCTBA U UX
CBOIMCTBA
39 HucnoBble HEPABEHCTBA U UX bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuneliHble HEPABEHCTBA C OTHOU bubnmorexa [JOK
40 MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEpAaBEHCTBA C OJHOM bubnnoreka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHble HEPABEHCTBA C OTHOU bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo0.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOH U UX PEIICHUE
44 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOUM MEPEMEHHOM U MX PELICHHE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
46 KBanpaTHble HEpaBEHCTBA U X bubmmorexa [IOK
peuieHue https://m.edso0.ru/7f43b098
47 KBagparHsle HEpaBEeHCTBA U UX bubnmorexa LIOK

perieHne

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHI)IC HEpaBCHCTBA N UX

bubmuorexa [IOK

48 peuieHue https://m.edso0.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBagpaTHble HepaBEeHCTBA U UX
pelieHue
I'paduueckas nHTEpIpEeTALIAL
51 HSp;bBeHCTB u CI/ICTSMpHep;.lBCHCTB c bubamorera LOK
https://m.edso0.ru/7f43b098
IBYMsI IEPEMEHHBIMU
['paduueckas naTEpIpeTALIHSL
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonrtponbHas pabota o teme
"Hepasenctna"
54 KBangpartuunas ¢pyHkius, e€ rpaduk u bubnmoreka [LIOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagpatuunas ¢pyHkuus, e€ rpaguk u bubnnorexa [IOK
CBOICTBa https://m.eds00.ru/7f439842
56 KBanpatuunas ¢ynkuus, e€ rpaduk u bub6mmoreka LIOK
CBOMCTBA https://m.edso0.ru/7f4399b4
[Tapa6o:na, KOOpAMHATHI BEPIINHBI bubnnorexa [IOK
o7
mapadoJIbl, OCb CHMMETPHH TTapadOoJIbI https://m.edsoo.ru/7f439eb4
58 [TapaGosa, KOOpAMHATHI BEPIIMHBI bu6mmorexa LIOK
napaboJbl, OCh CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
[Tapa6ona, KOOpAMHATHI BEPIINHBI bubnnorexa [IOK
59
mapadoJIbl, OCb CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43alac
50 [TapaGosa, KOOpAUHATHI BEPUIMHBI bu6mmorexa LIOK

napaboJIbl, OCh CHMMETPHUH 1apadoIIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[TapaGoia, KOOpAMHATHI BEPIIMHbI

bubmuorexa [IOK

61 napaboJibl, OCb CAMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpAMHATHI BEPIINHBI
napaboJbl, OCh CHMMETPHUH 1apadoIbl
63 I'pacduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'padpuku Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padpuxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabora o teme bubnmoreka [JOK
"®OyHKMH" https.//m.edsoo.ru/7f43ab84
70 ITonsiTHE YMCI0BOM bubmmorexa [IOK
IIOCJIEI0OBATEILHOCTH https://m.edso0.ru/7f43e6c6
3aaHue Mocjae10BaTeIbHOCTH
71 pEKyppeHTHOH (HOPMYIION U bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dhopmyroit N-ro wieHa
79 Apudmernueckas 1 reoMeTpuyecKast bu6nunorexa [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u reoMeTpuyecKas bubnmnoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmynbl N-TO YieHa bub6mmorexa LIOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuMETHUIECKONU U TEOMETPUUICCKON
IIPOTPECCUIA, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

®opMyIbl N-TO YieHa
apuMeTHUyeCcKoil U reOMeTPUUECKOM
MPOTPECCUi, CyMMBI IEPBBHIX N
YJIEHOB

bu6mmoreka LIOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIIbl N-T0 YIeHa
apu(pMeTHYECKON U TeOMeTPUIECKON
IIPOrPECCUii, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

7

@opMyIIsl N-TO YJIeHa
apu(pMeTHYECKON U TreOMETPUIECKOM
IIPOrpeCCUii, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyItsl N-TO YIeHa
apuMeTHIECKOi U TeOMETPHUIECKON
MIPOrpECCUid, CyMMbI IEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o6pakeHne 4aeHOB
apuMeTHIECKOI U TEOMETPHUIECKON
MPOrpeccuid ToOUKaMu Ha
KOOPJAMHATHOM MJIIOCKOCTH

80

N3o06pakeHue 4eHOB
apuMeTUYECKON U TEOMETPUIECKON
MPOTrPECCU TOUKAMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEeWHBIIA U DKCIOHECHIIMAILHEBIN
pocT



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

Crno>xkHBIE ITPOLCHTEIL

bu6nmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnosxHble IPOLEHTHI

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

84

KonTponbhas pabota o teme
"JucII0BBIE ITOCIIEN0BATEILHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenme, 0600mEeHNE U
CHCTeMaTH3alMs 3HaHuI. 3amuch,
CpaBHEHUE, JEUCTBUS C
JeUCTBUTEIFHBIMU YK CIIAMH,
YHUCJIOBas IpsiMast

86

[ToBTOpeHue, 0600IMIeHNE U
cucremaTtusauus 3HaHui. [IpoueHTsl,
OTHOUIEHUS, TPOTIOPIIUHU

87

[ToBTOpenue, 0600IIEeHNE 1
cUCTeMaTHU3alus 3HaHUH.
OxpyriieHue, IpuOIImKEeHUE, OIIEHKA

88

[ToBTOpeHue, 06061IeHNE U
cHcTeMaTH3anus 3HaHui. Pemenne
TEKCTOBBIX 3a]1a4 aprU(PMETHICCKUM
crocooom

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

89

[ToBTOpeHue, 06001mIeHNE U
cHcTeMaTH3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 aprU(PMETHICCKUM
crocodom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600MIIeHNE U
cucTemaTu3alnus 3HaHuil. Pemenue
TEKCTOBBIX 3aJ1a4 apHU(PMETHICCKUM
CIIocoooM

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



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHme, 0600IIeHNE 1
cUCTeMaTHU3alus 3HaHUH.

bubnuorexa [IOK

o1 [IpeoOpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXXEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpeHme, 0600mIEeHNE 1

92 CHUCTeMaTH3aIis 3HAHHH. bubmuorexa [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPQXXEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpenue, 06001IeHNE U

93 cUCTeMaTH3alus 3HaHH. bubmuorexa [IOK
[IpeoOpazoBanme anredpandecKux https://m.edso0.ru/7f4446f2
BBIPXKCHUH, TOMMYCTHUMbIE 3HAYCHHUSI
[ToBTOpeHue, 060061IeHNE U

94 CHCTEMAaTH3allHs 3HAHUH. bu6mmoreka [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE U

95 cucremaTusanus 3HaHuil. OyHKuun: bu6mmoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKINN
[ToBTOpeHue, 06001MIeHNE U

96 cucrematusanus 3HaHuil. OyHkuuu: bubnuorexa [IOK
MOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKINN
[ToBTOpenue, 0600IIeHNE U

97 cucrematusauus 3HaHuil. OyHKuuu: bu6muoteka LIOK
IIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINN

98 [ToBTOpeHMe, 0000IICHNE U bu6mmoTteka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cuctemaTusanus 3HaHuil. OyHKuuu:
ITIOCTPOEHHE, CBOMCTBA N3yYEHHBIX

b yHKIMIA

https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 06001IeHNE U

99 cUcTeMaTH3alus 3HaHU. 1 bu6mmoreka LIOK
I'paduueckoe penieHrne ypaBHCHHH U https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 06001IeHNE U
CHCTEMaTH3aIMs 3HAHUH.

100 y 1
I'paduueckoe perieHre ypaBHECHUH U
UX CHCTEM

101 HroroBas koHTpoNbHAsI paboTa 1

102 O606Hf€HI/IC U CUCTEMATHU3ALIHS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NPOBEPSAEMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yjabTara
1 Uucna u BBIYUCTICHUS
11 BbimonHsaTe, coderas  yCTHblE UM IHUCbMEHHBIE  NPHUEMBI,
' apu(pMeTHIECKUE NEHCTBUS C pallHOHATEHBIMU YUCIIAMHU
Haxoauts  3Ha4eHMsIT  4YMCIOBBIX  BBIPAXKECHHUH,  NPUMEHATH
1.2 pa3HooOpa3Hble crIOCOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)XKEHUI, cofiepKalux OObIKHOBEHHBIE U JIECATUYHBIE Apo0u
[lepexonuts OT oOnxHOM ((OpMBI 3amUcH YUCeN K  Jpyroi
13 (mpeoOpa3oBbIBaTh  JICCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECATHUYHYK, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO 1po0b)
1.4 CpaBHUBATh U YIOPSAJOYUBATh PAllMOHAJIbHBIE YHCIIA
1.5 OKpyrasiTh yucia
BbINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKEHHUU. BBITONHATH  JEUCTBUA €O
CTEIIEHSMU C HAaTypaJIbHBIMU I10Ka3aTeIIMU
17 IIpuMeHATs NpU3HAKKM JAEIUMOCTH, Ppa3JIO)KEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
Pemare  NpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOIIEHHUEM BEJIMYMH, MIPONOPLIHOHAIBHOCTHIO BEJINYMH,
1.8 MPOLEHTaMH, HWHTEPIPETUPOBATh PE3YJIbTAaThl pELIEHUS 3a7ad C
y4€TOM OrpaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanueckue BbIPAKEHHS
21 Hcnonb3oBaTh  aiareOpanyeckylo TEPMHUHOIOTHIO U CHUMBOJHKY,

MMPHUMCHATDb e B Iponecce OCBOCHUA y‘IC6HOFO MaTtcpualia




Haxomute 3HauUeHUs 6y1(BeHHHX BLIpa)KeHPII’I Ipu  3a1aHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
23 BoimonHsaTe npeoOpa3oBaHUs IEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
' MIPUBEICHUEM TOJI0OHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BbINOAHATE YMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
2.4 MHOTOYJICH, TPUMEHATh (OpMyJIbl KBaJapara CyMMBI M KBajpara
pa3HOCTH
OcyniecTBIATh pa3ja0KEeHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKU OOIEro MHOKHUTENS, TPYIIIUPOBKH ClIaraeMbIX,
npUMeHeHUs (POPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTs npeoOpazoBaHKsi MHOTOUJICHOB JJISl PELICHUS Pa3InYHbIX
' 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKA3aTEISAMU
' JUISt Tpeo0pa3oBaHusl BHIPAKCHHI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
3.1 IIpaBWJIa MEpPEXOAa OT UCXOJHOTO YPAaBHEHHS K PaBHOCWIBHOMY EMY.
IIpoBepsTh, ABIAETCA U YUCIIO KOPHEM ypaBHEHUS
3.9 [lpumensaTs rpapuueckue MeTOAbl IPU  PELICHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupats npuMepsl map YUCe, ABISAIOIUXCS PELIEHUEM JTUHEHHOIO
' YpaBHEHUS C ABYMS [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH TIOCKOCTH IrpaduK JTMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMU; TOJIB3YSICh TpaUKOM, NMPUBOJUTH MPUMEPHI
pElIeHNs ypaBHEHUS
35 Pemate cuctemsl 1BYX JIMHEMHBIX YPABHEHUN C ABYMsI IIEPEMEHHBIMU,
. B TOM 4ucIie rpaduuecku
CocTaBiATh U pemaTh JUHEHHOE ypaBHEHUE WIM CHCTEMY JMHEHHBIX
3.6 YPaBHEHHUH IO yCIOBHIO 3a/1a4d, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJTY4YCHHBIN PE3yJbTaT
4 Koopaunats! u rpapuku. OyHkiun
N300paxaTb Ha KOOpAUHATHOM NPSIMON TOYKH, COOTBETCTBYIOILME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC TPOMCIKYTKH Ha aJIT! e6paI/I‘-ICCKOM SA3BIKC




Ormeuate B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKHM TIIO0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduku auHeHbIX QyHkunid. CTpouTs rpaduk QyHKUINUU Y
' = [x]
OnuchiBaTh ¢ TIOMOMIBIO (PYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIIMYMHAMU: CKOpPOCTb, BPEMsA, PACCTOSHHE, LEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM padOTHI
4.5 Haxonuts 3HaueHne GyHKIMHU MO 3HAYEHUIO e€ apryMeHTa
[lonumate rpaduueckuii crmoco0 TPEACTaBICHHS U aHalIH3a
4.6 nHopMalMK, W3BJICKAaTh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3
rpaduKoOB peasbHBIX MPOILECCOB U 3aBUCUMOCTEM
8 KNIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
Hcnonb3oBaTh ~ HayalbHblE  TPEACTABICHHUS O  MHOXECTBE
11 JEHCTBUTENBHBIX YMCEN AJI CPAaBHEHUS, OKPYIJICHUSI M BBIUMCICHHIA,
' n300pakaTh JEHCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJUHATHOU
MPAMOi
[IpumenaTy mMoOHATHE apU(METUYECKOTO  KBAJPAaTHOTO  KOPHS,
1o HaXOJWUTh KBAJpATHBIE KOPHH, WCIOJNB3YSI TPH HEOOXOIMMOCTH
' KaJIbKYJISITOP, BBITOTHATH MTPEoOpa3oBaHUs BBIPAXKEHUH, COEPIKAIINX
KBaJpaTHbIC KOPHH, UCTOJIb3Yysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
' JNIeCATUYHBIX Apo0eit u cteneHel uncna 10
2 Anrebpanueckue BbIPaKEHHS
[IpuMeHATh TMOHSATHE CTENEeHH C LEeJbIM MOKa3aTeJeM, BBIOIHATh
2.1 npeoOpa3oBaHus BBIPAXKEHHUM, COAEpXKAIIUX CTEHEHH C IEJbIM
roKasarejaemM
’5 BHIONTHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUs  PAalMOHAIBHBIX

BBIDQXKEHUII HA OCHOBE IPABWJI JICMCTBUIM HaJ MHOTOYIECHAMH U




2.3

anreOpanyecKUMH ApoOsSIMHU

PaCKJ'IaI[BIBaTB KBa,Z[paTHHﬁ TpéX‘lJ'IeH Ha MHOXKHTCJIN

2.4

[IpumeHATh TpeoOpa30BaHUs BBIPAKEHUM JUISI PEIICHUs PAa3IUYHBIX

3a1a4 U3 MaTEMAaTHUKHU, CMCIKHBIX IIPEAMCTOB, U3 peaHBHOﬁ IMMPAKTHUKN

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JMHEWHBIE, KBaJpaTHbIE YpPaBHEHUS U PALMOHAIBHBIC
YPaBHEHUS, CBOAAIIMECSH K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMS

NEPpCMECHHBIMU

3.2

[IpoBoaMTh mMpOCTEWIINE UCCIEIOBAaHUS YpPaBHEHHH UM  CUCTEM
ypaBHEHHH, B TOM UHCI€ C MPUMEHEHHEM TrpapuUecKux
Mpe/cTaBiIeHU (ycTaHAaBIMBaTh, UMEET JU ypaBHEHHE WU CUCTeMa

YpaBHEHUH pEILeHUs], €CIIU UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[lepexoquts OT cioBecHOM (OPMYJIHMPOBKH 3amaud K €€
anreOpanyecko MOJETH C IMOMOIIBI0 COCTABICHHUS YPaBHEHHUS WU
CUCTEMBl ypaBHEHHUH, HHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 33a]1a4U MOJTYyYEHHbIA PE3yJIbTaT

3.4

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JUMHEHHbIE HEPaBEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI,
JaBaTb  rpaUyecKyl0  WUIIOCTPALMI0  MHOXECTBAa  peIlCHHH

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB

OyHKIMHT

4.1

[lonumate ¥ WCMOIB30BaTh (PYHKIMOHAIBHBIC TOHATHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHUS), ONPEICNIATh 3HAUCHUE
GYHKIIMH TIO0 3HAYCHHUIO apryMEHTa, OINpPEIeNsTh CBOMCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUI BUA:
y=k/x

y=k/x
, Y =X% y = X% Y = [X|, onuCBhIBaTh CBOWCTBA YMCIOBOW (PyHKIMHU IO €€
rpaduxy

9 KVIIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI

NpoBePAEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111er0 00pa30oBaHUs
pe3yJibTara
1 Uucna v BBIYUCICHUS
11 CpaBHHBaTh W YIOPSJIOYMBATH pAIMOHANIBHBICE W HWPPAMOHATIBHBIC
' qucia
BremonHaTe apudmeTnueckue IEeHCTBUS C PAlOHATBHBIMU YHCIIAMH,
1.2 CcoYeTasl YCTHbIE U MUCbMEHHBIE MPUEMBI, BBIOJHITH BBIYUCICHUS C
MPPALMOHAIBHBIMU YACIAMHA
13 HaxoguTe 3HaueHus cTeneHel ¢ LENbIMU INOKA3aTeIMU M KOPHEH,
' BBIYHCIISTH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyrasiTh 1€UCTBUTENBHBIEC YNCIIA, BBIOJIHATh IPUKUIKY PE3yIbTaTa
. BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAXKCHUN
2 YpaBHEHMS ¥ HEPaBEHCTBA
’1 Pemate nMHENHBIE W KBaJApaTHbIE YPAaBHEHUs, YypPaBHEHMS,
' CBOJISIIIIMECS K HUM, POCTEUIITNE TPOOHO-PAllMOHAIBHBIE YPaBHEHUS
Pemate cuctemMpl 1ByX JTUHEHHBIX YPaBHEHUH C JIBYMS NIEPEMEHHBIMHU
2.2 Y CUCTEMBI JIByX YPABHEHUM, B KOTOPBIX OJHO YPAaBHEHHE HE SIBISETCS
JIMHEVHBIM
Pemath TekcTOBBIE 3a/audl aareOpandeckuM CIOCOOOM C MOMOUIBIO
2.3 COCTaBJICHUS YPaBHEHUS WJIM CUCTEMbl JIBYX YpPaBHEHHH C JIByMs
MepeMEHHBIMU
[IpoBoauTh mpOCTEHIIE HCCIENOBAHUSA YPAaBHEHUW H© CHCTEM
” ypaBHEHHH, B TOM 4YHCI€ C MPUMEHEHHEM TrpapUUecKux
. Mpe/ICTaBICHUI (HalpuMep, yCTaHaBINBaTh, UMEET JIU YpaBHEHUE WU
CUCTEMAa YPAaBHEHUHN pELIEHUs], €CIIU UMEET, TO CKOJIBKO)
Pemate  nuHeilHbIE  HEpaBEHCTBA, KBaJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelIeHHe HEPaBEHCTB HA YUCIIOBOM MPSMOM, 3aMHCHIBATh
penieHue ¢ NOMOIIBI0 CUMBOJIOB
Pemate cHCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
26 BKIIIOUAIONIME KBAJAPAaTHOE HEPABEHCTBO, U300paxaTh peIICHUE

CUCTEMBI HCPABCHCTB Ha YHCJIOBOM HpHMOfI, 3aIUCbIBaTh PCUICHUEC C

IIOMOIIBIO CUMBOJIOB




2.7

Hcnonp3o0BaTh HEPABCHCTBA IIPpH PCIICHUH Pa3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacriosHaBath  (QYHKIMM  HM3YYEHHBIX  BHAOB.  IlOKa3wIBaTh
CXEMAaTUYECKH PaCIOIOKEHNE Ha KOOPAMHATHON TITIOCKOCTH TPaduKoB
byukuuit Buma: y=kx, y=kx+b, y=k/x, y=ax>+bx+c, B 3aBHCHMOCTH OT

3HaYeHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUN

3.2

[Toka3biBaTh CXEMAaTHYECKH PACIONIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTH TpadukoB QyHkuuid Buaa Y = VX, Y = |X| u omuchIBaTh

cBoMcTBa (PyHKITHIT

3.3

Crpouts u wu300pakaTh cXeMaTH4YEeCKU TrpaduKd KBaJApaTUUHBIX
(GbyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUUHBIX (YHKUUH MO HX

rpaduxam

3.4

PacrioznaBaTh KBaApaTUUHYIO (QYHKIHUIO 1O (Qopmyse, MNPUBOIUTH
NpUMEpPbl  KBAJAPATHYHBIX (DYHKIMA W3 peanbHOW KHU3HH, (DU3HKH,

FEOMETPUH

4.1

ApupmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

Pacnio3znaBath apuMeTHYECKyt0 U T€OMETPUUYECKYI0 MPOTPECCUH TIPU

pa3HBIX CrIoco0ax 3agaHus

4.2

BLINOTHATE BBIYMCICHUS C HCIONb30BaHHEM (opMya N-ro 4ieHa
apuMeTHyecKoil U TeOMEeTPUUYECKOIl MPOTrpeccHii, CyMMbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YIJICHBI ITOCJICA0OBATCIIbHOCTH TOYKAaMHM Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH

4.4

PemraTs 3aa4u, CBA3aHHBIC C YHUCJIIOBBIMHU IIOCICOOBATCIIbBHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peaHLHOﬁ KHU3HHU (C HUCITIOJIB30BaHHEM

KaITBKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYHCICHUS
Jpobu OObIKHOBEHHbBIE U JIECATUYHBIE, MEPEX0] OT OJHOM (hOpMbI 3amucu
1.1 npoOeii k apyroi. [loHsTHE paIMOHAIBPHOTO YHWCIIA, 3aMKCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 ApudpmeTrnueckue NeHCTBUS C pallMOHATBHBIMU YuciiaMu. Pemienue 3amad u3
' peanbHON MPaKTHUKU HA YaCTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: ONpejesieHHe, NpeoOdpa3oBaHKe
. BBIPa)KEHUI HAa OCHOBE OIpeIeIeHHUs, 3aUCh OONIBIINX YUCEell
14 [TpoueHThl, 3anKCh MPOLEHTOB B BUJIE IpoOM U IpoOH B BUIE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/]aun HA IPOLIEHTHI, PELICHNE 33/1a4 U3 pealbHON MPAKTUKU
L5 [lpuMeHeHne TNPU3HAKOB  JEIMMOCTH, DA3JOKEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCEl
16 PeanbHble  3aBUCMMOCTH, B TOM uucie mpsMas W oOparHas
' IPONOPLUOHATIBHOCTU
2 AnrebpanuecKue BhIpaXKEeHUs
21 [lepemeHHbIe, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C NMEpeMEHHON. JlomycTUMBbIe
' 3HaYEeHUs NEePEMEHHBIX
’5 [lpeacraBieHne 3aBUCHUMOCTHM MEXIy BEJIMYMHAMH B BUAE (OPMYIIBL.
' Breruucnenus mo popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPAXKEHHMH, TOXKIECTBEHHO  paBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM
25 OpHowieHbl U MHOrounaeHsl. CreneHp MHorowieHa. Cll0KeHHE, BBIYMTAHUE,
. YMHOKEHHE MHOTOWJIEHOB
26 DopMyIbl COKpPAIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbI M KBaJpaT pa3HOCTH.
' ®dopmyna pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOTOYJIEHOB HA MHOKHUTEIH
3 YpaBHeHUS




VYpaBHeHHe, KOpEHb YypaBHEHHUS, MpaBWia NpeoOpa3oBaHUS YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUM
3.2 JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCJIO KOPHEW JIMHEHHOTO
' YpaBHEHMS, PEIIEHNE JIMHEUHBIX YPaBHCHUN
33 CocraBieHne ypaBHEHUI 1O yCJIOBUIO 3a/1auyd. PemieHue TEKCTOBBIX 3a/ay C
' MIOMOUIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €ro0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C [JByMs IepeMEHHbIMU. Pemienue
3.5 CHUCTEM YpaBHEHHH criocoOOM MOJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C MIOMOILIBIO CUCTEM yYpaBHEHUM
4 Koopaunate! u rpadpuku. @yHKIHH
4.1 Koopaunara Touku Ha npssMoun
42 Hucnossle TPOMEKYTKU. PaccTosiHue Mexay AByMS TOUKAMHU KOOPAMHATHOMN
' PSAMOM
43 [IpamoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca U opauHaTra
' TOYKH Ha KOOPANHATHOM INIOCKOCTH
44 [Tpumepsl rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux pynxnun. CroiicTBa pyHKUINI
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHWA H CHCTEM JIMHEWHBIX
' YpaBHEHUNI
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUSA
1 Uucna v BBIYUCHCHUS
11 KBangparHbiit kopeHb u3 uucna. lloHsTne 00 uppanMoOHATIBLHOM YHCIE.
' JecsaTuunble NPUOTNKEHUS] UPPALUOHATBHBIX YHUCET
CgoiicTBa apupMETHUECKUX KBaJpaTHBIX KOpPHEH W HX TPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAXKCHHUM U BbIYUCICHUSAM. JlelicTBUTEIbHbBIE
qucia
1.3 CreneHs ¢ 1eNbIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aITUCh YHCIIa




Aﬂre6pa1/1qec1<I/Ie BBIPa’XCHUA

2.1 KBanpatHblil TpEXuiieH, pa3io)keHUe KBaIpaTHOrO TPEXUWIEHA HA MHOXKHUTEIH
2.2 Anrebpanyeckas apoos. OCHOBHOE CBOICTBO anredpanyeckoil 1poou
2.3 CrnoxxeHue, BEIYUTAaHUE, YMHOKEHUE, JIEJICHUE alnredpandeckux apooei
2.4 PanyonanbHble BbIpakeHUS U UX IPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
o~ KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOI'O ypaBHEHHS.
' Teopema Buerta
3.2 Pemienue ypaBHEeHM, CBOASIIUXCS K JIMHEHHBIM U KBAJIPATHBIM
3.3 [MpocTeiimme 1poOHO-pAITMOHATIEHBIC YPABHCHHUS
I'padmueckas nHTEpIpETAMsS YPAaBHEHHN C ABYMSI IEPEMEHHBIMH H CHCTEM
3.4 JIMHEHHBIX YPaBHEHMU C IBYMs IepeMeHHbIMU. [IpuMepsl pemienus cucreMm
HEJIMHENHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Penienne TeKCTOBBIX 3a/1a4 anreOpanyeckum crocodoom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA ¢ OJHOM NIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 DyHKIUU
41 [lonstne ¢ynkuuu. OOnacTh onpefeneHuss M MHOXECTBO 3HAUYCHUI
' bysaknuu. CiocoOwl 3aaaHus QyHKIAN
4.2 I'paduk dyakumn. UreHue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB QyHKINNA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI
44 OyHKIUMKM, ONMUCHIBAIOMIME TPSAMYI0 H OOpaTHYIO IPOIMOPIHOHAIBHBIC
' 3aBHCHUMOCTH, UX I'pauKu
45 Oynkmmu Y =X2 y = X?
4.6 Oyukuuu Y = [x, y = x|
4.7 ['padpuaeckoe perneHne ypaBHEHHA U CUCTEM YpaBHEHUH

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYUCICHUS
11 ParonaneHble  4Hcna, WppalMOHANBHBIE 4YHCIA, KOHEYHBIE M OECKOHEYHBIC
. JECATUYHBIE IPOOH
MHOX€eCTBO IeHCTBUTEIBHBIX YHCEN, IeHCTBUTENIbHBIE YHCTa KaKk OECKOHEUHbIE
19 JecsaTh4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXy MHOXKECTBOM
' JIECTBUTENIBHBIX YHCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHHE EHCTBUTEIBHBIX
qucel
13 Apupmernueckue 1eHCTBUS ¢ ACHCTBUTEIBHBIMU YHCIAMU
W3mepennst, mpubImKeHus, oeHKH. Pasmepsl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLIECCOB B OKpyxaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue uucen. [Ipukunka u oreHka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEeHMsI U HEpaBEHCTBA
2.1 VYpaBHEHMSI ¢ OAHON IEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAILUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHMe. PemeHne ypaBHEHH, CBOASIINXCS K KBaIPATHBIM
24 bukBanpaTtHoe ypaBHeHue. IIpuMmepsl pelIeHHs YpaBHEHHH TpeTbed H
' YeTBEPTOU CTENIEHEW pa3I0KEeHUEM Ha MHOKUATEIN
2.5 Pemenne npoOGHO-paniOHANIBHBIX YpPaBHEHHHA
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro TpadpuK
2.8 Pemenne cucrem IByX TMHEWHBIX YPaBHEHHUH C ABYMs IEPEMEHHBIMU
29 Pemienue cuctem OByX ypaBHEHU, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOl CTENIEHU
2.10 I'paduueckas naTEpIIpeTaLIvsl CUCTEMBI YPAaBHEHUH C IBYMs IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM criocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pemenue cucreM TMHEWHBIX HEPABEHCTB € OJHOM NEpEMEHHON
2.15 KBaapatHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEpHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs

NEPCMECHHBIMU




DyHKIMHU

KBanpatnunas ¢yukuusa, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI

3 BEPILMHBI 1apaboJibl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduku pyukimii y=k/X, y = X’ u ux cBoicTBa

3.4 I'paduku QyHKIWMIL , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

A1 OmnpeneneHre U crnocoObl 3aJJaHUsl YMCIOBBIX MOCTEA0BaTeIbHOCTEH. 3aianue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoit u ¢hopmysoi N-ro dieHa

49 Apudmernueckass nporpeccusi. Dopmynbl N-ro  uieHa apuPMETHISCKON
' IIPOTPECCUU, CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas mporpeccuss. PopMmynsl N-ro  WIEHa TIE€OMETPUYECKON
' IIPOrPEeCCUu, CyMMbI IEPBBIX N UJICHOB

44 W3o0pakeHne wieHOB apu(METHUECKOM U TI'E€OMETPUYECKOH IPOrpeccHii
' TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAJIBHBIN POCT

45 CrnoxxHbI€ TPOLIEHTHI




Baok «I'eomerpus» 7-9

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX PAa3/ElOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIUN CBOEH I1eNbl0 00€CIeUnTh M3Yy4YeHUE CBOKMCTB M pa3MepoB (QUryp, UX
OTHOLIEHWII M B3aUMHOE pPacHOJOXXEHHE, ONHpPAaeTcd Ha JIOTMYECKYIO,
J0Ka3aTeIbHyI0 JUHUIO. LleHHOCTh M3y4eHHs T€OMETpPHH Ha YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JOKa3aTEIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3aKIIOUEHUs, JOKA3bIBaTh
UCTUHHBIE YTBEPXKIECHHSI M CTPOUTh KOHTPHPUMEPHI K JIOXKHBIM, MPOBOJMTH
pacCyXKJIeHUsI «OT TMPOTHUBHOTO», OTIMYaThb CBOMCTBA OT  IPHU3HAKOB,
(dbopMynHpoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii 1enpi0 M3yueHUs TEOMETPUU SIBISETCA HCIONb30BaHUE €€ Kak
MHCTPYMEHTA IPU PEUICHUWM KaK MaTeMaTHYEeCKUX, TaK M NPAKTUYECKHX 3a/ad,
BCTPEUANOIIMXCA B peanbHOM Ku3HH. OOydarolMiics [OJDKEH Hay4YHThCS
OTIPEICNIUTh TeOMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIN 4YEpTEX WIH
PUCYHOK, HAaWTH IUIOIIAb 3€MEJIbHOIO y4acTKa, pacCUuTaTh HEOOXOAUMYIO JJTUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephl Trapaxka JJjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIHUTENbHAS JUHUS B U3yYEHUU T€OMETPUH.
[Ipu pemenuu 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIIUNUCA YUYUTCS CTPOUTHh
MaTEMaTUYECKNE MOJEIM PEATbHBIX JKU3HEHHBIX CHUTYallUid, IPOBOAMTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO NOMYEPKUBATH CBS3M T€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeIMeTaMi, MOTUBUPOBATh MCIOIb30BATh OMPENETICHUSI TEOMETPUUECKUX (PUTYD
U TIOHSATHI, JEMOHCTPUPOBATh NMPUMEHEHHE IOJYYCHHbIX YMEHHHA B (pu3nke H
TEXHHKEe. OTH CBs3W Hamboiee SPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHoweHus», «Meron koopauHat» u  «Teopema
[Tudaropay.

VYuebnpiii kypc «l['eomeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC Pa3aeiibl
conepxxkanusi: «l'eomerpuueckue (Gurypel M UX CcBoWcTBay, «M3MepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHL HAa  IJIOCKOCTH,
«BexkTtopsly, «JIBrkeHus miockoctuy, «I[IpeodpasoBaHus mogo0ous».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 Kiacce
— 68 yacoB (2 4Jaca B Hemen0), B 8 kiracce — 68 dacoB (2 yaca B HeAemo), B 9
KJ1acce — 68 yacoB (2 dyaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbenble nonstus reomerpun. Touka, npsiMasi, OTPE30K, Jy4. YToJd. Buasl
yriioB. BeprukanbHple U cMexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpruunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C NOMOLIBIO LMPKYJIS M JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOoOenpeHHBII W  PaBHOCTOPOHHMN  TpPEYrodpHUKHA. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBAa M TNpU3HAKU paBHOOEAPEHHOro TpeyrojapHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

[IpsamoyronbHblid  TpeyroiabHUK. (CBOHCTBO MeEIHWAHBl MPSMOYTOJIBHOTO
TPEyrojibHUKa,  NOPOBEAEHHOM K  rumnoreHy3e. llpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYroNbHBIN TPEYroJbHUK € yriioM B 30°.

HepaBeHcTBa B reomMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema o OoJyblleM yriie U OoJbLIell CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomerpuueckoe MecTO TO4YEK. buccekTpuca yria W CEepeIMHHBIN
NEPIEHANUKYJIISAP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMo. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHCaHHAsA OKPYKHOCTHU
TPEYrOJbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA UM NPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenuss menuassl. LleHTpanbHas cumMmerpus. Teopema daneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparnenuu. LleHTp macc TpeyroiabHuKa.

[Tongobue TpeyroabHUKOB, Kod(duuueHnt momodus. I[lpuszHaku mnomgoOus
TpeyrodbHUKOB. [IpuMeHeHne mogo0us nMpu peneHny NPakTUIeCKuX 3a/1a4.



CroiicTBa 1omaae reomerpudeckux ¢uryp. dopmynsl s 1uIOMIAIA
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE TIUIomaaen
OTI00HBIX (UTYP.

Brruncnenve minomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. I[Ipumenenune teopemsl I[ludaropa mnpu perneHun
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble W UEHTpaJbHBIE YIJIbI, YrOJl MEXKIY KacaTeIbHOU U XOPIOM.
Yrael  Mexay ~XopJamMM U CeKylIMMHU. BrnucaHHble W ONKMCAHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonoxeHue [aByX OKpyxkHoctel. Kacanue
okpyxHocTei. OOI1re KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yriaoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemienne TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTudecKkux 3azad4 C HMCIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6ust. [logoOue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O mNpPOW3BENECHUM OTPE3KOB XOpPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

BekTop, anmHa  (MOOyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallUd HaJ BEKTOpaMH. Pa3imokeHue BEKTOpa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHMSI JUIMH U YIJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEH U MpAMBIX. METOl KOOPAUHAT U €r0
IIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa OKkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yrja, BbIUMCIECHUE JUIMH AYr OKpyx)HocTeu. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIOKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (QUryp (dIeMEeHTapHbIE
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«"eomeTpus» XapaKTEpHU3yIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTHUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTUXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCHMCKOW MAaTEMATUYECKOM IWIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHUU B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUH, MPOIEAYP IPakIaHCKOro odlecTBa (HampuMmep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUU HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacCTUE B PEIICHUM NPAKTHYECKUX 33734
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMATUYECKOIO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUYAIIbHON TPAECKTOPUH 00PA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMAaTHYECKNE 3aKOHOMEPHOCTU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HA COBPEMEHHYK) CHUCTEMY HAay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKA U MAaTEMAaTUYECKOW KYJIbTYpOH KakK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO MPUMEHATh MaTEMAaTUYECKHWE 3HAHUS B HMHTEPECAX CBOErO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IIpaBa Ha OITMOKY M TAKOI'0 )K€ MpaBa JPYyroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pElIeHUs 3a1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPUPOIHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTUX JIOJICH, MPUOOpeTaTh B COBMECTHOM ACATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
TIOCJICICTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh W XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATHH, YCTaHABIMWBATH  CYHIECTBEHHBIH  TPU3HAK
Kiaccu(uKaum, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIPHUHUMATh, (QOPMYIHPOBATH MW  MNPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (akTaxX, aHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX,
npeiaraTh KpUTEPUH JIJIsl BBISBICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, NECAYKTHBHBIX U
VHJYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTUUYECKUX YTBEPXKIEHUH (IpsMble U OT
OPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO HECIIOKHBIE J[0Ka3aTelbCTBa
MaTeMaTUYeCKuX (aKTOB, BBICTPaWBaTh aPTryMEHTAllMI0, MPHUBOIUTH
IpUMEpHl U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpPAaTh HauOojIee MOAXOMAMMK C y4&ToM
CaMOCTOSITETIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOICHUs, WUCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1EJISIMU OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
poOJeMbl, peliaeMoi 3aauu, BbICKAa3bIBATh UJIEH, HAIlCJIEHHbIE HA TMOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIOra, OOHAPYKHUBATh Pa3jM4Me€ U CXOJICTBO TMO3HUIIUMA, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUYATbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NESITeNbHOCTH, TUIAHUPOBATh OPTraHU3aIII0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000MAaTh MHEHHS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BHITOIHATH CBOIO YacTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LU U
YCIIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHHS] WJIM HEOCTHXKEHHS IENH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJAMETHBIE PE3YJIBTATHI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh UW3y4deHHBIE TE€OMETpPUUECKUE (UTYpBI, ONpPENeIsITh HUX
B3aMMHOE DACIOJIOKEHHE, H300pakaTh T'e€OMETpUYECKUe (UTYPHI, BBITOIHSITH
YEpTEXKHU IO YCIOBUIO 3a1aud. M3MepsTh JMHEHHbIE U YIJIOBBIE BEJIMYMHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
pEaIbHON JKM3HU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTexKU K TEOMETPUUECKUM 3aJadaM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 33/1a4.

[IpoBOINTE JTOTHMYECKUE PACCYXKIACHUS C MCIOJB30BAHHEM I€OMETPHUUYECKUX
TEOPEM.

[Tonp30BaThCs NpPU3HAKAMHM PAaBEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHX 3a]1a4.

OnpenensTe napauieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieIbHOCTh MPSIMBIX C IMMOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIYUCICHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB yIJ0OB, OOpa30BaHHBIX MpHU
MIEPECCUCHUN JBYX NapauIeIbHBIX MPSAMBIX CEKylled. Pemars mpakTuyeckue
3a71a4M Ha HAXOXKIECHUE YIJIOB.

Brnagers mNoOHATHEM TeOMETPUUYECKOTO MECTA TOYEK. YMETh ONPENCHATH
OMCCEKTPHUCY YIJIa U CEPEAUHHBIN MEPICHIUKYIISIP K OTPE3KY KaK T€OMETPUYECKUE
MecTa TOUYEK.

@opMyIUpOBaTh OINPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, IIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPHU
pelIeHny 3a1ay.

Brnagers MoHsATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. [lombp3oBaThCa (akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCSI B OJHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsiTheM KacaTelbHOW K OKPY>XKHOCTH, TOJIb30BaTHCSI TEOPEMOU O
NEePHEHIUKYJIIPHOCTU KacaTelbHON U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEUIIMMHU T'€OMETPUUECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTHYECKHUI CMBIC]I.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHSI C MTOMOIIBIO LIUPKYJIS U
JIVMHEWKH.

K xonmy oOyuenuss B 8 kJiacce OOyYaromIMiiCs TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
N0JIb30BAThCSl UX CBOWCTBAMM MPHU PEIIEHUH F'€OMETPUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHs] MEIMaH TPEeYyrojbHUKA (LIEHTpa
Macc) B peUICHUH 3a]ay.

Bragers noHsATHEM CpeqHEH JMHUU TPEYrOJIbHUKA U TPareluy, NPUMEHATh
X CBOWCTBA MpPU PEIICHUH TeoMEeTpuYecKux 3azad. llomb3oBaTbecs TeopeMon
dajieca ¥ TEOPEMOU O MPOMOPLIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu NoA00Us TPEYrOJbHUKOB B PELIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaThesi Teopemoirt [ludaropa npns pemieHuss TEOMETPUUYECKUX U
OpakTU4YecKuX 3axad. CTpOUTh MaTEMaTHYECKYH) MOJENb B NPAKTUYECKUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagers nOHATHSIMU CHHYyCa, KOCMHYCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1071b30BaThCsl ATUMU MOHATUAMU ISl PEIICHUS
IPAKTUYECKUX 3a7a4.

Boruncnars (paznuyHbIMU cioco0aMM) TUIONIA/Ib TPEYTrOJAbHUKA U IIOMIaAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MoydyeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnagers NOHATHSAMU BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIIaX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOU U XOpJOH IPU PELICHUN I'e€OMETPUUECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOIB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kJiacce oOydYaromuiicss TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBI0 PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAYEHUH.

[Tonp30BaThest hopMynamMu MPUBEAEHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JIJIl HAaXOXKJEHHUS COOTHOLIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOXKICHHS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), INPUMEHATh X IpHU
pELIeHNH T€OMETPUUECKHUX 3a/1au.

Brnaners moHsTMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00HBIX (Guryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX
¢uryp, yMmeTb BBIYMCIATH JUIMHBI W HaxXOOuUTh VYIJIbl Yy TOAOOHBIX (QUTYD.
[IpumensTh cBoiicTBa MOA00MS B MNPAKTUUYECKUX 3ajadax. YMETb NPHUBOJUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITonp30BaTHCS TEOPpEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30BaThCsA BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHM M (PU3MUECKUI
CMBICJ, NPUMEHATh MX B PEHIEHUMH I'E€OMETPUYECKUX U (U3MYECKHX 3ajad.
[IpuMeHATH CKaJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPaKTUYECKUX 3a/1ay.

Branete NOHATHAMHU NPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYXXHOCTH W PaJUaHHON MEphl yria, yMETh BBIYMCIIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHATh moay4yeHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TNPUMEHSTh IBHKECHUS
IUIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IpuMeHATh MOydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHS
C TPUMEHEHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)E) CBZI;:T; Ir/Islee Ei—lnp?e re:MniH;}:ngix 14 bubamorera LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrosbmkir 22 1 https://m.edsoo0.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yITIOB 14 1 bubnnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 HosTopennue, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aenoB U TeM nuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
1 4 12 1
STHPEAYTONBHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJO00HbIE 15 1 brbmorexa LIOK
pomioptt P 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB " f/IHOFO O;EHILHX ¢bur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
Teopema Iludaropa u Hauana bub6mmorexa [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKPY’KHOCTH. Brincanssle u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
IT i 4 1
6 OBTOPCHHE, 0000WICHHE SHAHMIL https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronometpus. TeopeMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CHUHYCOB. PellieHne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bu6numorexa [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bekroput 12 L https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH htts://m.edsoo.ru/7fA1a12¢
[TpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 OKPYXHOCTH | IO KpyTa 8 bubamorexa [JOK
py = HU pyra. https://m.edsoo.ru/7f41al2c
Brrancnenune mioniaaei
bu6mmoreka [IOK
6 Jpwiketis wockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITHS 7 5 bub6moreka [IOK
3HAHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne aTra nudposbIe
Tema ypoka KonTpoasnsie | IIpakTnuyeckue A dp
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchbl
1 [Ipocreiimne reomeTpUdeCcKue 1 bu6muoreka [IOK
O0OBEKTHBI https://m.edso0.ru/8866b724
but6mmoreka [IOK
2 MHOroyrojasHUK, JIoMaHas 1
A ’ https://m.edsoo.ru/8866ch6a
3 CMeXHBIE U BEPTHKAJIbHBIC YTIIBI 1 bubmmorexa LOK
P 4 https://m.eds00.ru/8866¢c5c0
4 CMeKHbIE U BEpTUKAJIbHbBIC YTJIbI 1 bubmorexa OK
p yr https://m.edso0.ru/8866¢c7be
5 CMeXHBIC U BEPTUKAITBHBIC YTIIbI 1
6 CMeKHbIE U BEPTUKAJIBHBIE YIJIb 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeXHBIC U BEPTUKAJIBHBIE YIIThI 1
N3mepenune MTMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1
yIJIOB
N3mepenne TMHEHHBIX U YTJIOBBIX
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1 bubmmorexa LIOK
’ P https://m.edsoo.ru/8866c3ea
yIJIOB
H3mepenue JIMHEWHBIX U YIVIOBBIX
11 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1
YTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepeHne TMHEHHBIX U YTJIOBBIX

12 BEJIMYMH, BBIYMCIIEHHUE OTPE3KOB U
YIJIOB
[epumeTp u miomags Guryp,
13 COCTaBIICHHBIX U3
IPSIMOYTOJIBHUKOB
[epumeTp u miomans Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
[ToHATHE O paBHBIX TPEYTOJIBHUKAX
15 Y NIEPBUYHBIC MTPEACTABICHUS O bubamorexa [OK
https://m.edso0.ru/8866ce80
paBHBIX (pUTYypax
16 Tpu npusHaka paBeHCTBa bubmmoreka [IOK
TPEYTrOJbHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBa bu6nuorexa [LIOK
TPEYTrOJIbHUKOB https://m.edso00.ru/8866d34e
18 Tpu mpu3Haka paBeHCTBa bubmorexa [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e01e
19 Tpu npr3Haka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu nmpusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npuszHaKa paBeHCTBa bu6nmnoreka [IOK
TPEYTrOJIBHUKOB https://m.edso0.ru/8866e88e
29 IIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOICTBO MeIUAaHbBI

24 MPSIMOYTOJTBHOTO TPEYTOJIBHUKA bubmmorexa LIOK
P - . TPeyE ’ https://m.edsoo.ru/8866e9ec
NPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeIMAHBI
25 HPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUTIOTEHY3¢E
26 PaBHOOEIpeHHBIC U but6mmoreka [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHU https://m.edso0.ru/8866d6fa
97 [IpusHakuy u cBolicTBa bubnuorexa LIOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoOCTBA bu6nuoreka [IOK
paBHOOEIPEHHOTO TPEYrOJIbHHUKA https://m.edso0.ru/8866d880
29 [Tpu3Haku u CBOMCTBA bu6mmoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpun
bu6mmoreka [IOK
31 H
FPABCHUTRA B TeOMETpH https://m.edso0.ru/8866e3a2
32 HepaBeHnctBa B reomeTpun
33 HepaBencTBa B reomeTpun
34 [IpssMOyTONBHBIN TPEYTOJIBHUK C bubnuorexa [IOK
yraoMm B 30° https://m.edso0.ru/8866eb22
35 [TpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriioM B 30°
36 KonTtponsHas paboTa 1o teme bu6numorexa [IOK
"TpeyronbHukn" https://m.edso0.ru/8866echc
37 [TapannenbHbIe IPSMBIC, UX bu6nmnoreka [IOK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [TsaTerii moctymnar EBkinuna



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

39

Hakpect nexaniue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHBIC TIPH MTEPECEUCHUN
napajuieJIbHbIX MPSMBIX CEKYyIIEH

bubmuoreka [JOK
https://m.edso0.ru/8866f086

40

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHBIC MIPH MTEPECCUCHUN
napajuIeNbHBIX MPSIMBIX CEeKyILeh

41

42

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHBIC TIPH MTEPECEUCHUN
napajuleNbHBIX MPSAMBIX CEKyILen

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIBL,
00pa30BaHHbIE NP NEPECEUCHUN
NapaJUICIIbHBIX IPAMBIX CEKYyILEn

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NP NEPECEUCHUN
IapaJUICIIbHBIX IPAMBIX CEKyILEn

bu6mmorexa [IOK
https://m.edso0.ru/8866f3b0

44

[Ipu3Hak napaunenbHOCTH NPSMBIX

Yepe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJTHOM MPSMOM 10 BTOPOi
PSMO



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napanienbHOCTH MPSMBIX
Yyepe3 paBEHCTBO PACCTOSIHUN OT

45 TOYEK OJIHOM MPSAMOU 10 BTOPOH
npsIMOH
46 CymMma yriioB TpeyrojibHUKa bubmmorexa [IOK
https://m.eds00.ru/8866f630
47 CymMma yrioB TpeyrojibHUKa Bubmmoreia LIOK
https://m.edso0.ru/8866f8ba
48 BHelnue yribl TpeyrojabHuKa bubmmorexa LIOK
https://m.edso0.ru/8866fa5e
49 Buemrnue yribl TpeyrojibHUKa
KonTponbhas paborta o teme
50 "Ha;:nnenbﬂbfe npsiMble, CyMMa bubmorexa LIOK
" https://m.edso00.ru/8866fe6e
YIJI0B TPEYrOJIbHUKA
51 OKpy»XHOCTb, XOpJbl U TUAMETP, UX bu6nmoreka [IOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenpHas K OKpy>KHOCTH bubmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BITUCAHHAS B yrOJ
o4 OKpy’KHOCTb, BIIUCAHHAS B yroJl
55 [Tonsitue o 'MT, npuMmeHeHue B bu6mmoreka [IOK
3aja4ax https://m.eds00.ru/8867013e
56 [Tonsatue o 'MT, npumeHeHue B bub6moreka [IOK
3aja4ax https://m.eds00.ru/88670508
buccexrpuca u cepe1MHHbBIN
57 MEPIIEHANKYIISP KaK
reOMETPUUECKHe MeCTa TOYEK
58 OKpYyXHOCTb, OITUCAHHAST OKOJIO bubmuorexa [JOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy’KHOCTb, OTIHCAaHHAs OKOJIO 1
TPEYroJIbHUKA
OKpy’KHOCTb, BIIICAHHAs B bu6muoreka [IOK
60 1
TPEYTrOJIbHUK https://m.edso0.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B 1
TPEYroJbHHUK
62 [Ipocreimue 3a1aun Ha 1 bubmmorexa [LIOK
MOCTPOECHUE https://m.eds00.ru/88671188
63 [Ipocreitmue 3a1aun Ha 1 bu6nuorexa [IOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonTponbhas paborta o Teme
64 "OKpYXHOCTb B K 1 bubmmorexa LOK
by YT | https://m.eds00.ru/88671462
['eomeTpuyeckre NocTpoeHus
[ToBTOpeHNe 1 0000IICHNE 3HAHUN
65 OCHOBHBIX TTOHSITUH U METOJIOB 1 bubmmorera LOK
A https://m.eds00.ru/886715h6
Kypca 7 kiiacca
but6mmoreka [IOK
66 HTorosast KOHTpoOJbHAs paboTa 1 htts://m.edsoo.ru/886716ec
[ToBTOpeHne u 006001IeHNE 3HAHUI
67 OCHOBHBIX ITOHSITUI U METOJIOB 1
Kypca 7 Kiiacca
[ToBTOpEeHME U 0000IIIEHNE 3HAHUI
68 OCHOBHBIX ITOHATHI W METOJIOB 1 bubnmorexa HOK
https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 [Tapannenorpamm, ero npu3HaKku U 1 bubnuorexa LIOK
CBONCTBA https://m.edsoo.ru/88671af2
5 Ilapaienorpamm, ero Npu3HaKu U 1 bu6numorexa [IOK
CBOMCTBa https://m.edso0.ru/88671cal
3 [Tapannenorpamm, ero Npu3HAKU U 1 bu6nmnoreka [IOK
CBONCTBA https://m.edso0.ru/88671ca0
YacTHble ciydau mapajieorpaMMoB
4 (mpsimo OJ'IZI(-{II/IK (I))M6 KBa, paT) ux 1 bubmmorexa [IOK
PAMOYE > POND, KEAAPEL) https://m.eds00.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTHbIC clTydau MmapajuieiorpaMMoB
5 (mpsimo OJIZ;I/IK (I))M6 KBa, paT) ux 1 bubmmorera [IOK
PAMOYT D POMD, KBajpat), https://m.eds00.ru/88671f20
MPU3HAKU U CBOWCTBA
YacTHble cy4yau napauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, pOMO, KBaJIpaT), UX 1 Bubmmoreia LIOK
PAMOYT D DOMD, KBaZpat), https://m.eds00.ru/8867209¢c
MPU3HAKU U CBOWCTBA
bu6moreka [IOK
7 T 1
patietitt https://m.eds00.ru/88672358
8 PaBHOOOKAS ¥ IPSMOYTOJIBHAS 1 bu6nmnoreka [IOK
Tpaneuyuu https://m.edso0.ru/8867252e
9 PaBHOOOKAs ¥ IPSMOYTOJIbHAS 1 bu6nmorexa [IOK
Tparnenuu https://m.edso0.ru/88672858
10 Metona yaBOSHUSI METUaHbI 1 but6mmoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edsoo.ru/88672b14

11 IlenTpasnbHass cUMMETpUs Bubmroreia LIOK
https://m.edso0.ru/88672b14

12 Konrponbnas padora o Teme bu6mumoreka [IOK
"YeTplpéXyroabHUKN" https://m.edso0.ru/88672c9a

13 Teopema daneca u Teopema o bu6mmoreka [IOK
IIPOMOPIUOHAIBHBIX OTPE3Kax https://m.eds00.ru/8867337a

14 Cpennss IMHUS TPEyroJibHUKA bubmiorexa LIOK
https://m.edso0.ru/88672e0c

15 CpenHsst TMHUS TPEYTrOJIbHUKA bubmmorexa LOK
https://m.eds00.ru/88672f38

16 Tparmenus, e€ cpeaHsist TUHUS bubmmorexa [OK
https://m.eds00.ru/88672358

17 Tpaneuusi, €€ cpeiHss JIUHUS bubmorexa [IOK
https://m.eds00.ru/88673064

18 [IponoprmoHanbHble OTPE3KU Bubmmoreia LIOK
https://m.eds00.ru/88673794

19 [TponoprimoHanbHbIe OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyrojbHUKE bubmmorexa LOK
https://m.edso0.ru/886738fc

bu6nuoreka [IOK
21 Honobuie Tpeyrobiikit https://m.edso:)-.I ru/88673a78

29 Tpu npuzHaka nogo0us bu6numorexa [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/88673bae

3 Tpu npuszHaka mogoous bu6nmnoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuzHaka nogo0us bubmuorexa LIOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJbHUKOB

https://m.edso0.ru/8867400e

Tpu npuzHaka nog00us

25
TPEYTrOJIbHUKOB
26 [TpumeHeHne mo100Us P PEIICHUH
MPAKTHYECKUX 3a]1a4
97 KonTponbHas pabota no teme bubnuorexa [IOK
"TlogoOHBIE TPEYroabHUKN" https://m.eds00.ru/8867445a
28 CaoiicTBa mionaaei bu6mmoreka [JOK
reOMETpUUYECKUX (puryp https://m.edso0.ru/886745fe
29 dopMyIIbl AJIs IO bu6mmoreka [IOK
TPEYroJIbHUKA, MapajijieorpaMmma https://m.edso0.ru/88674860
@opMyiIbl 1)1 ILIOIIAH bubmuoreka [IOK
30
TPEYroJbHUKA, TapajlIeIorpaMMa https://m.eds00.ru/88674a22
31 DopMyITBl AJIS TUTOIIAIHA bub6mmoreka [IOK
TPEYroJIbHUKA, TapaJlIeorpaMmma https://m.edso0.ru/88674a22
@opMyiIbl 1)1 ILIOIIAN bu6mmoreka [IOK
32
TPEYroJbHUKA, TapaJIeIorpaMMa https://m.eds00.ru/88675288
33 DopMyITBl AJIS TUTOIIAIN bu6nmoreka [IOK
TPEYroJIbHUKA, TapaJljIeorpamma https://m.eds00.ru/8867542c
34 Brruucnenue miomaaen CoxHbIX but6mmoreka [IOK
dburyp https://m.edso00.ru/88674e78
35 [Tnomanu ¢puryp Ha KIeT4aTon bu6nmoreka [IOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau nogoOHBIX GUryp
37 [Tnomaau nomoOHBIX GUryp
38 3agaun ¢ MPaKTUYECKUM bu6mmoreka [IOK

coJiep KaHHEM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bu6moreka [IOK
COZIep)KaHUEM https://m.eds00.ru/88675684
40 Pemenue 3a1a4 ¢ moMoIs10 MeTo1a bubmuorexa [JOK
BCIIOMOTATENbHOM TUIOLIAIH https://m.eds00.ru/88674f90
41 KoHTtposnbHas paboTa o teme bu6mmoreka [IOK
"TInomans" https://m.eds00.ru/8867579c¢
42 Teopema [Tudaropa u eé bu6muoreka [IOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema Iludaropa u eé bu6mmoreka [JOK
MIPUMEHEHNE https://m.eds00.ru/88675918
m Teopema ITudaropa u eé bu6mmoreka [IOK
IIPUMEHEHUE https://m.edso0.ru/88675abc
45 Teopema Iludaropa u eé
MPUMEHEHHE
46 Teopema ITudaropa u eé
MPUMEHEHHE
OmnpeneneHre TPUrOHOMETPUYECKUX
KLU OCTPOro yria
47 S Y:ME OJ'II)HI())FO yi: OJIbHUKA bubmmorexa LIOK
PAMOYT TPeyT ’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHOIICHUS
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUYECKOE bu6nmoreka [IOK
TOXKIIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
ol KonTponbHas pabota no teme bubmmorexa [LIOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema [Iudaropa u Havana

https://m.edso0.ru/8a1407e8

TPUTOHOMETPUH"
59 Brnucansbie U LIEHTpaIbHBIE YIJIbI, bu6muoreka [IOK
YIOJI MEK1Y KacaTeJIbHOM U XOpIOr https://m.edso00.ru/8a1415b2
53 Brincannsie 1 IeHTpaIbHbBIE YIIIbI, bu6mmoreka [IOK
YIOoJI MEKY KacaTeIbHOU U XOpJI0H https://m.edso0.ru/8a141940
54 BrnivicanHble U IEHTpaJIbHBIE YIJIbI, bu6mmoreka [IOK
YIOJI MKy KacaTeIbHOM U XOpIOr https://m.edsoo.ru/8al41b34
55 VYTIIBI MEXTY XOpAaMHU U CEKYIIIUMH
56 VYTIIbI MEXKIY XOPJIaMU U CEKYIITUMHU
BrincanHbie 1 OMMCaHHBIC
57 YEeThIPEXYTOJIbHUKH, UX MMPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edso00.ru/8a140f86
CBOIiCTBa
BrincanHbie 1 ONMCaHHBIC
58 YeTBIPEXYTOJIGHUKH, UX MPU3HAKH U bubmorexa OK
. pexyT ’ P https://m.edsoo0.ru/8al1416d4
CBOICTBa
Brincanusie 1 onucaHHbIe
99 YEeTBHIPEXYTOJIbHUKH, UX MPU3HAKU U bubamorexa [JOK
PIPeXYT ’ P https:/m.edso0.ru/8al416d4
CBOICTBa
IIpumeHeHne CBOMCTB BIMCAHHBIX U
60 OMHCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEILIeHUN TeOMETPUUYECKUX 3aa4
IIpumeHeHne CBOKCTB BIMCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pEIICHUY TEOMETPHUECKUX 3334
62 B3anMHoe pacnionoxeHue 1Byx bu6mmoreka [JOK
OKPYXHOCTEH, 001111e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyXHOCTEH bu6mmoreka [JOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KontponbHast paboTa mo Teme "YTiasI

https://m.edsoo.ru/8a1410a8

64 B OKPV)KHOCTH. Briicanusle u 1 Bubmiorexa LOK
by ' | https://m.eds00.ru/8a141c88
OTHCAHHBIC YETHIPEXYTOJIbHUKU
[ToBTOpEHKME OCHOBHBIX ITOHIATHIA 1
65 METOIOB KYPCOB 7 U 8 KIIaCCOB 1 brbmrorexa HOK
FIOB K¥P . ’ https://m.edsoo.ru/8al41ddc
0000111eH1E 3HAHUI
[ToBTOpEHE OCHOBHBIX MOHATHUI U
66 METOIOB KYPCOB 7 ¥ 8 KJI1aCCOB 1 Bubmaorexa LIOK
g P . ’ https://m.edsoo.ru/8al41efe
0000111eH1E 3HAHUIT
but6mmoreka [IOK
7 " 1
6 TOrOBAA KOHTPOIbHAA padoTa https://m.edso0.ru/8a142368
[ToBTOpEHE OCHOBHBIX MOHATHUI U
68 METOIOB KYPCOB 7 U 8 KIIACCOB 1 Bupmaorexa LIOK
g P . ’ https://m.edsoo.ru/8al1420ac
0000111eH1Ee 3HAHUI
OBIIEE KOJIJMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 OrnpeneneHne TpPUroHOMETPUIECKUX 1 bubnmnoreka [JOK
¢dynkuuit yriaos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyibl IPUBEIECHUS 1
bu6nuorexa [IOK
3 Teopema KocHHyCOB L https://m.edso0.ru/8a14336¢
4 Teopema KOCHUHYCOB 1
bu6nunorexa LIOK
T 1
0 eOpeMa KOCHIYCOB https://m.edsoo.ru/8al142d5e
bu6nmoreka [IOK
6 T 1
copema cHrycos https://m.edso0.ru/8al42e8a
Teopema cunyCcoB
Teopema cuHycoB 1
Haxoxnenue niauH CTOPOH U bu6mmoreka [IOK
9 1
BEJIMYMH YIJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [IOK
10 Peutertite TpeyrobHIKOB 1 https://m.edsoo.ru/8al42ac0
bu6nunorexa LIOK
1 Perutertie Tpeyrombiikon 1 https://m.edso0.ru/8al42ac0
bubmmoreka [IOK
12 P 1
CHICHHE TPEYTOILHHIOB https://m.edso00.ru/8al42ac0
13 Pemienue TpeyroyibHUKOB 1 bubamorera LOK

https://m.edsoo.ru/8al142ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTHyeckoe NpUMEHEHUE TEOPEM

bubmuorexa [IOK

14 CHHYCOB M KOCUHYCOB https://m.edsoo0.ru/8al42c3c
15 [IpakTHYEeCcKOE NPUMEHEHNE TEOPEM
CHUHYCOB ¥ KOCUHYCOB
16 KoHTponbHas paboTa mo Teme bubnmoreka [JOK
"Pemenuie TpeyroabHUKOB" https://m.edsoo.ru/8al4392a
bubmuorexa [IOK
17 [TonsiTre o npeoOpazoBaHUU OO0 https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubnnorexa [IOK
MoA00HBIX (pHUTyp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE IIEMEHTHI
noJ00HBIX pUryp
Teopema o mpou3BeIeHUN OTPE3KOB
20 XOp/I, TeoOpeMa O IPOU3BEIACHUHN bubnmoreka [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o Mpon3BeIEHNN OTPE3KOB
21 XOp/I, TeoOpeMa O IPOU3BEACHUHN bubnmoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeIbHOU
Teopema o Mpon3BEIEHNN OTPE3KOB
29 XOpJ1, TEOpEMa O MPOU3BEICHUH bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJlbHOU
[IpuMeHneHne TeopeM B peLIEHUU bubnnoreka [IOK
23
FeOMETPUYECKUX 3a/1a4 https://m.edso00.ru/8a143f06
24 [TpumeHeHne TeopeM B pelieHur bubnmnoreka [JOK

TCOMECTPUUCCKHUX 3aa4d

https://m.edsoo.ru/8al1443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpumeHeHue TeopeM B pelIeHUH

bubmuorexa [IOK

25
reOMETPUYECKHUX 3a7a4 https://m.eds00.ru/8al44578
Konrpomnbnas padora o teme
26 "TIpeoOpa3oBanue moaoousl. bubnnorexa [IOK
Metpuueckre COOTHOIIEHHUS B https://m.edso00.ru/8al447a8
OKpYXHOCTH"
OrnpeenieHre BEKTOPOB.
27 d)nl;)nquKHﬁ u FCOMI;)T WYECKUN bubmorexa LIOK
P https://m.edso00.ru/8a144960
CMBICIT BEKTOPOB
28 Cii0KeHue U BBIYUTAHUE BEKTOPOB, bubnmnoreka [JOK
YMHO>KEHHE BEKTOpa Ha YHCIIO https://m.edsoo0.ru/8al44a8c
29 CiiokeHue ¥ BbIUMTAHUE BEKTOPOB, bu6muoteka [IOK
YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edso0.ru/8a144d52
30 CrnosxeHue U BBIYUTaHUE BEKTOPOB,
YMHO)KEHUE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nmmorexa LIOK
32 Koopaunats! BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkanspHOE IPOU3BEICHUE BEKTOPOB,
33 ero I EIMGHQEI/IC JIs1 HAXO0XK eHI/IIzI bubmorexa LIOK
P A A https://m.edso0.ru/8a14539¢c
JUTVH U yTJIOB
CkansipHoe pou3BeICHHE BEKTOPOB,
34 €ro IIPUMCHECHHUE I8 HAXOXKICHUS bubmmorexa HOK
p https://m.edso00.ru/8a14550e
JOJIVMH U YI'JIOB
Pemenune 3a1a4 ¢ moMoInpsro bu6mmoreka [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perenune 3ama4d ¢ moMoOIIbBIO bubmnorexa [IOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

IIpumeHeHne BEKTOPOB ISl peLeHUs

37
3a1a4 GU3NKU
38 Konrponbnas pabora o teme bubnnorexa [IOK
"Bekrops!" https://m.edso0.ru/8a145b08
39 JlexapToBBI KOOPIMHATHI TOUCK HA
MJIOCKOCTH
. bubmuorexa [IOK
40 ¥pabiieiiie MpMoi https://m.edsoo0.ru/8a145c48
41 VYpaBHeHue mpsamMoit
bubmuorexa [IOK
42 Y PaBHEHIE OKPYIKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatsl Touek nepecedyeHus bubmuorexa [IOK
OKPYXHOCTH U TIPSMOI https://m.edso00.ru/8a146620
Meron KOOpAMHAT NPH PELICHUN
44 reOMETPUUYECKHUX 3a/1ad,
MPAKTHYECKHX 33724
MeTo KOOpAMHAT IPU PEIICHUU
45 TeOMETPUYCCKUX 3a/1a4,
MPaKTUYECKUX 3a/1a4
MeTo KOOpAMHAT IPU PEIICHUU
46 r€OMETPUUYECKHX 3a]1aY,
MPAKTHYECKUX 3a71a4
KonTponbHas pabota no teme
47 "JlexapTOBbI KOOPANHATHI HA brbmiorexa LIOK
" https://m.edso00.ru/8al46e0e
MJIOCKOCTH
48 [IpaBuipHBIE MHOTOYTOJIBHUKM, bubnmnoreka [JOK

BBIYHCJICHHUE UX DJICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bu6nmoreka [IOK

49 Hueito m. Jlnitha okpyskHocTH https://m.edsoo.ru/8a1472c8
bubnmoreka [JOK
S0 Huero x. Jlimia okpysirocth https://m.edsocl)l. ru/8al4714c
51 JlnuHa nyru oKpy>KHOCTH
52 Pannannast mepa yria bubmmorexa LIOK
https://m.edsoo.ru/8al4714c
bubnmoreka [JOK
53 lnomans kpyra, CeKTOpa, CETMEHTa https://m.edsocl)l. ru/8al47426
bubnnoreka [JOK
>4 Tlnowae Kpyra, CeKTOpa, CerMeHTa https://m.edSO(I)l. ru/8a147750
bubnuotexa [IOK
> Inowas kpyra, CeKTOpa, CETMEHTa https://m.edsoclf ru/8al47750
56 ITousiTHe 0 ABMKEHUH INIOCKOCTHU bubmmorexa LOK
https://m.edsoo.ru/8al147c82
57 [TapanensHBIN IEpeHOC, TOBOPOT bubmorexa LIOK
https://m.edso0.ru/8a147f16
58 [TapannenbHbIN IEPEHOC, TOBOPOT bubamorexa [OK
https://m.edso00.ru/8a147f16
59 [TapanienpHplii IEPEHOC, IOBOPOT
60 [TapannensHBIN IEpeHOC, TOBOPOT
61 IIpumeneHne nBUKEHUN ITPU bubnmorexa [IOK
pELIECHNH 3a/1a4 https://m.eds00.ru/8a1480e2
KonTponbHas pabota mo Temam
62 "[IpaBUIIEHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [|BI>KE€HUS TIIOCKOCTH"
63 [ToBTOpenwue, 060061IeHNE, bubmmoreka [IOK

cucTeMaTH3amys 3HaHUuM. I/ISMGPCHI/IC

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
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reOMETPUYECKUX BEJIUYUH.
TpeyroapHUKH
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[ToBTOpenwue, 060061eHNE,
CHCTEMATH3AIHS 3HAHUH.
[MapasutenbHble ¥ TEPICHAUKYIISAPHBIC
npsiMbIe

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, o600IIEHNE,
cucTeMaTH3alus 3HAHUI.
OKpyXHOCTb U KPYT.
['eomeTprueckue nocTpoeHus. Y bl
B OKPY>KHOCTH
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[ToBTOpenwue, 060061IeHNE,
cHCcTeEMaTH3alMs 3HaHUi. Bricannsie
U OTHMCaHHbIE OKPYKHOCTH
MHOT'OYTOJIbHHKOB

67

HToroBast KOHTpOJIbHAs paboTa
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJbTarTa
6 ['eomerpust
Pacrio3HaBaTh H3ydeHHbIE T€OMETpUYECKUE (UTYpPBI, ONPEAENATh UX
B3aUMHOE PACIOJIOKEHHE, M300pakaTh T'EOMETpUYECKHe (QUTypH,
6.1 BBIMOJHATh YEPTEXKU 10 YCIOBUIO 3ahauu. M3MepsaTh JHMHEHHBIE U
YIJIOBBIE BETUYMHBL. Perrate 3aaun Ha BEIYUCIICHUE JITMH OTPE3KOB U
BEJINYMH YTJIOB
Jenath rpy0yi0 OLICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
6.2 peanpHOM KHM3HHM, pa3MEpoB NPUPOAHBIX O00BEKTOB. Paznmuuarhb
pa3Mepbl ITUX 0OBEKTOB 110 MOPSAIKY BETHUUHbI
6.3 CTpouTh YepTeKU K TEOMETPUUECKHUM 3a/1a4am
[Tonp30BaTbecs MpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIOIb30BaTh
6.4 MPU3HAKH U CBOIMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPH PEIICHUU
3a1a4y
65 IIpoBoAMTh  JIOTMYECKHE  PACCYKIEHUS  C  UCIOJIb30BAHUEM
' rE€OMETPUUECKHUX TEOPEM
[Tonb3oBathCs IpU3HAKAMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOHCTBOM MeEIHaHbI, NMPOBEAEHHON K THMIOTEHY3e
HPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUHN F€OMETPUYECKUX 3a/1ad
OnpenensaTs NapajuiedbHOCTh HPSMBIX C IOMOIIBI YIJIOB, KOTOpPBIE
6.7 oOpaszyer ¢ HUMH cekymias. OnpenensTh napaieIbHOCTh MPSMBIX C
' IIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM INPSMOM O TOYEK
JIpYyrou npsamou
6.8 Pemats 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOaUTH BBIYUCIEHUS W HAXOAWTh YHCIOBBIE M OYKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJaydaxX C HCIIOJIb30BAHUCM




CYMMbI YI'JIOB TPCYIrOJbHUKOB W MHOI'OYT'OJIBHUKOB, CBOICTB YI'JIOB,
O6p&30BaHHBIX npu IEPECCUCHHUN ABYX IapaJuICJIbHBIX IIPAMBIX

CGKYH_ICI\/'I. PemraTs IMPAKTUYCCKHUE 3aJa4d Ha HAXOXKIACHUC YI'JIOB

BJ'Ia}IeTI) INOHATHUEM TCOMETPUUCCKOTO MeEcCTa TOYCK. YmeTs

6.10 OTpenessaTh OWUCCEKTPUCY yIia W CEPEeIUHHBIA TEePHeHIUKYISp K
OTpE3KY KaK T€OMETPUIECKHIE MECTa TOYECK
DopMyIHpOBaTh OMPEICICHUS OKPYKHOCTH € Kpyra, XOpIbl |
6.11 JHaMeTpa OKPYKHOCTH, IIOJIb30BaTbCS MX CBOWCTBAMH. YMETh
MPUMEHSITh 9TH CBOWCTBA MIPH PEIICHUH 33724
Bnagerp moHATHEM OIMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ 1eHtp. I[lomb3oBathest (hakTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHUKA TIEPECEKAOTCS B OJTHOM TOYKE, M O
TOM, YTO CEpEIHUHHBbIE NEPIEHIUKYISAPHl K CTOPOHAM TPEYroJbHHKA
MEPECEKAOTCA B OJTHOM TOUKE
Bnagerp mOHSATHEM KacaTebHOM K OKPYXXHOCTH, IIOJB30BATHCS
6.13 TEOPEeMOM O TEPNEeHIUKYISIPHOCTH KacaTeIbHOM W pajauyca,
MIPOBEIEHHOTO K TOYKE KACAHHUS
6.14 [lonp30BaThCs MPOCTEHIIMMU TEOMETPUYECKUMHU HEPaBEHCTBAMU,
' MOHUMATh UX MPAKTUIECKUI CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPUYECKHE IOCTPOSHUS C MOMOIIBIO
' HUPKYJIS U TUHEHKN
8 KUIACC
Kon .
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA
pe3yJabTara
6 ['eometpust
6.1 Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOIBHUKOB, UX JJIEMEHTHI,
' MOJIb30BaTHCS X CBOMCTBAMU MPHU PEIICHUN T€OMETPUIECKUX 3a]1a4
. [IpuMeHATh CBOMCTBAa TOYKM TMEpEeCcEeUeHHs] MeAHaH TpPEyroJbHUKA
' (eHTpa Macc) B pelIcHUH 3a1a4
6.3 Bnagerp mnoHsTHeM cpeAHEW JIMHUM TPEYrojbHUKAa M Tparenum,

IIPUMEHATh HX CBOWCTBA MPHU PEIICHHWM TI'E€OMETPUYECKUX 3a1ad.




ITons3oBaTbest Teopemoit daseca U TEOPEMON O MPONOPLHUOHAIBHBIX

OTpE3Kax, IPUMEHATh UX NI PECIICHUSA MPAKTHYCCKUX 3aJa4

[IpumeHATh TNpU3HAKK TMOAOOUS TPEYrOJIbHHUKOB B  PELIEHUU

o4 reOMETPUYECKUX 3324
ITonb3oBatbest TeopeMoit IIndaropa st pemieHns reoMeTpuuecKux 1
65 npakThyeckux 3amgad. CTpouUTh MaTeMaTH4YecKyld MOJAeiIb B
' NPAaKTUYECKUX 3a7auyaxX, CaMOCTOATENBHO JIeJaTh YepTEX U HAXOAUTh
COOTBETCTBYIOUIHE JJINHBI
Brnanersr NMOHATHSAMH CHHYCa, KOCMHYCAa M TaHT€HCAa OCTpPOro Yyria
6.6 MOPsIMOYTOJIBHOTO TpeyroibHUKA. [loap30BaThCS 3TUMHU TMOHSATUSIMU
JUIS peleHHs MPAKTUYECKHUX 3a/1a4
Beruucisate  (pa3nuuHbIME  criocOOaMM) IUIOMIAAL TPEYroJbHUKA |
6.7 IJIOMIA I  MHOTOYTONBHBIX (uryp (monn3ysch, Tj€ HEOOXOIUMO,
' KaJbKYyIITOpOM). [IpHUMEHSTh MONTy4YeHHBIE YMEHHUS B MPAKTHYECKUX
3aadax
BrianeTs MOHATHSMY BIIMCAHHOTO U IIEHTPAIBHOTO YTJIa, UCTIOIB30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIVIAX, YIiaxX MEXIy XOpJIaMH (CEeKyIIuMH) U
' yrie MexXIy KacaTelIbHOW M XOpJAOH MpH peleHHH T'e€OMEeTPHYECKUX
3aja4
6.9 Bnagerp mNOHATHEM OMHMCAHHOTO YETHIPEXYTOJNBHUKA, MPUMEHITh
' CBOICTBa OMUCAHHOTO YETHIPEXYTOMbHUKA TP PEIICHUU 33124
[IpumeHATh mMONy4YeHHBbIE 3HAHMSI HA MpaKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUe MOJENN JUI 3a]a4 pPeabHON KU3HH U MPOBOJIUTH
' COOTBETCTBYIOIIIE BBIYMCICHHS C NPUMEHEHHEM Mono0ust u
TPUTOHOMETPUH (IIOJIB3YSCh, IJ1€ HEOOXOAUMO, KaJIbKYISTOPOM)
9 KUIIACC
Kon o
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOIl MPOrpaMMbl OCHOBHOTO 0011IEro 00pa3oBaHusA
pe3yJibTara
6 I'eometpus
61 3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPHIX YIJIOB, HAXOIUTH C MX

MNOMOIIBIO PA3JIMYHBIC JBJICMCHTBI MPAMOYI'OJILHOIO TPCYTrOJIbHUKA




(«pemieHue  MPSMOYTOJBHBIX  TPeyroibHHKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIMHBI 1 YTJIbI JIJI HeTaOJIMYHBIX 3HAYCHUN

6.2

ITosnb30BaThCA hopmynamu MPUBEICHHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM Il HAXOXKICHUS COOTHOLICHUU

MCKAY TPUTOHOMETPUUCCKUMU BEJINYHNHAMU

6.3

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUJISl HAaXOXKICHHS
pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHUE TPEYrOJIbHUKOBY),

MPUMCHATH UX IIPU PCIICHUU I'COMECTPHUICCKUX 3ada1

6.4

Bnagers monsaTusMu npeoOpa3oBaHUSl IMOA00MS, COOTBETCTBEHHBIX
aieMeHTOB MoAoOHbIX ¢uryp. Ilomp3oBaThCsi CBOMCTBAMHU MOI00MS
MPOU3BOJIBHBIX (QUTYP, YMETh BBIUUCIATH JJIWHBI U HAXOJUTh YIJIBI Y
nonobubx Quryp. IlpuMeHsaTs cBoiicTBa MOJ00MS B MPAKTUYECKUX
3ajayax. YMeThb TPUBOAWTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXaroIleM MUpe

6.5

[Tonb30oBaThcsi TeOpeMaMH O TIPOU3BEACHUM OTPE3KOB XOpI, O

MPOU3BCACHUU OTPC3KOB CCKYIIUX, O KBAApaTe KacaTellbHOM

6.6

[Tonp3oBaTbcss  BEKTOpaMH, IIOHMMaTb MX TIE€OMETPUYECKHH U
¢bu3nvecKuil CMBICT, TPUMEHITh MX B PEHICHUH T'€OMETPUYECKHUX M
¢usnueckux 3amay. [IpUMEHATH CKalIsipHOE MPOU3BEJCHHE BEKTOPOB

JAJIT HAXOKACHUS IJIMH U YTJIOB

6.7

Ilonms30BaThCs MCTOOOM KOOpAMHAT Ha IIOCKOCTHU, IPHUMCHSATH €r0o B

PEIICHUH IT'COMCTPHUYCCKUX U MPAKTHYCCKUX 3ada4

6.8

Bnagerp TNOHATHSAMH  TPaBUIBHOTO  MHOTOYTOJBHUKA,  JTMHBI
OKPYXHOCTH, JJIMHBI AYTM OKPY)KHOCTH W paJHaHHONW Mephl YTa,
YMETh BBIUMCIATH IUIOHIAAb Kpyra W ero uyacteil. IlpumeHnsarts

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

HaxonuTh ocu WM LEHTPbl CAMMETPUU (PUTYp, TPUMEHSTH IBUKECHUS

IIJIOCKOCTH B HpOCTCﬁHIHX ClIydasax

6.10

[IpumeHATh mNONy4YEeHHbIE 3HAHMS HA [pPaKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOACIH I 3a7ad PealbHOM >KHU3HU U MPOBOJAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHUEM TOJ00usS U

TPUTOHOMETpPHUECKUX (YHKIUN (MONB3ysich, A€ HE0OX0IUMO,




KaJIbKYJIATOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
6 I'eometpus
HauanbHble noHsTHS reoMeTpun. Touka, npsamas, OTpe3oK, Jiyd. Yrou. Buas
6.1 yrioB. BeprukansHele UM CMexHbIE yribl. buccektpuca yria. JlomaHnas,
MHOTOYyrojbHUK. [lapaniensHoCTh ¥ epneHANKYIIPHOCTD IPSIMbIX
6.9 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOH CHUMMETPHH.
' [IpuMepsl cCUMMETPUN B OKPYXKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHMSI C IOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyroibHUK.
' BeicoTa, Mmennana, OMcceKkTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W pPAaBHOCTOPOHHUM  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJabHHUKA
65 CpolicTBa W TpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpu3Haku
' paBEHCTBA TPEYroJbHUKOB
6.6 CBolicTBa U NMPU3HAKU MapajlIebHbIX NpAMbIX. CyMMa YIJIOB TPEYTOJIbHHKA.
' Bueunue yribl TpeyrojibHUKa
IIpsmoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeEIMaHbl IPSIMOYIOJBHOTO
6.7 TPEYrojbHUKA, MPOBEAEHHOW K runoreHyse. IIpusHaku paBeHcTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpSMOYTroyIbHBIM TPEYrONbHUK C YIJIOM B
30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopeMa o OojbleM yrie W OOoJbIIeil  CTOpOHE
TpeyrojbHuKa. llepnenauKymnsap 1 HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TOYeK. buHccekTpuca yriia W CepeaUuHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacIojiOKEHUE OKPY)KHOCTM M mnpsMoil. KacatenbHag M cekymas K
OKPYXHOCTH
6.11 OxpyXHOCTb, BHUCaHHas B yroj. BrnMcaHHas u omMcaHHas OKPY>KHOCTH

TpeyrojbHUKa




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

6 I'eomeTpus

6.1 Yetsipéxyronpuuku. [lapannenorpamm, ero npu3Haku U CBOUCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOWCTBA

6.3 Tpanenws, paBHOOOKast Tparemus, €€ cBoicTBa U npu3Haku. [IpsmoyrompHast
' Tpaneuus

6.4 Meron yasoenust Menuansl. LlentpansHas cummerpus. Teopema Daneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TuHUM TPEYrOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrosbHUKa

6.6 [Tomobue TtpeyroapHukoB, Koddduiment mnomodus. I[lpusHaku mnomoOus
' TpeyrojapHUKOB. [IpuMeHeHune nojoous npy peleHnH IPakTHYEeCKUX 3a/1ad

6.7 @opmynbl AN IUIOMIAAM TPEYrojbHUKA, MapajuienorpamMma, pomba U
' Tpaneuuu

6. CpoiictBa momaneii reomeTpudeckux ¢uryp. OTHOIIEHHE TUIOINAACH
' noJ00HBIX pUryp

6.9 Brruncnenue miomanei TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npum pemenun
' NPaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TAHI'€HC OCTPOrO yIjla MPsIMOYrOJbHOIO TpPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUroHOMETpUYEeCKue
¢yskuuu yrios B 30°, 45° u 60°

6.12 BricanHble ¥ LEHTPAJIBHBIE YIJIBI, YrOJ MEXAY KacaTelbHOM M XOpHOM.
' VYTIbl MEXAY XOPJIaMU U CEKYLIUMU

6.13 BricanHble ¥ ONMCAaHHBIE YETHIPEX YT OJIBHUKHI

6.14 B3anmHoe pacrnonoxxkeHue JIByX OKpyxkHocTed. Kacanume OKpyXHOCTEH.

OO61ue KacaTenbHbIE K ABYM OKPYKHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 ['eometpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXIECTBO. DOPMYIBI IPUBEACHHUS
Pemenune TpeyronpHHKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAKTHYECKUX 3a/7ad C KCIOJIh30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeoOpazoBanue mooo6us. [logodre coOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpou3BeeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEKYIIHX, TeOpeMa 0 KBaApaTe KacaTeIbHOM
Bekrop,  nmmmHa  (MOAynb)  BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOIIOJIOKHO  HAMPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpalliy HAJl BEKTOpamu. PasnokeHne BEeKTopa 1Mo JABYM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CkansipHOe MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXOXJICHUS JUTMH U YTTIOB
JlexapToBbI KOOPAMHATHI HA TJIOCKOCTU. YPaBHEHHS MPSIMON U OKPY>KHOCTU B
6.7 KOOpJMHATAX, IePECeUeHre OKPYKHOCTEH U MpAMbIX. MeToJl KOOPAUHAT U €ro
MpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIEHUKH
6.9 JlniHa okpyxHOCTH. ['panycHas u paguaHHas Mepa yriia, BBIYUCICHHUE JUTHH TyT
' OKPY’KHOCTEHN
6.10 [Inomane kpyra, cekTopa, cErMeHTa
6.11 JIBuKeHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (Guryp (3JeMeHTapHbIe

npeactasieHus). [lapamtensHerit neperoc. [ToBopot




Biok «BeposiTHOCTHL M cTaTHCTHKA» 7-9

HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUIIOKESHHH, TaKk
U UX pOJIM B 00pa30BaHUM, HEOOXOAMMOM KaKJIOMY 4eloBeKy. Bo3pactaer uucio
npodeccuid, Mpu OBIAJIEHUN KOTOPHIMU TpeOyeTcsl Xopoliasi 6a3oBasi MOATOTOBKA
B 00JacTd BEPOSTHOCTH M CTAaTUCTHKH, Takas IMOATOTOBKA BaXHA IS
POJOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodhecCHOHATBHOM Kaphephl.

Kaxprit 4eoBeKk MOCTOSSHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIHUXCS Y
HETO JIaHHBIX. A JIJI1 00OCHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBHUSAX HEIOCTATKa
Wik u30bITKa UH(GOPMAIIM HEOOXOAMMO B TOM YHUCIE XOPOILIO ChOPMHUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTHUYECKOE MBIIIICHHUE.

NMeHHO mOo3TOMY OCTpO BCTajda HEOOXOAMMOCTh C(HOPMHUPOBATH ¥y
oOyyaromuxcsi GyHKIIHOHATIBLHYIO IPAaMOTHOCTh, BKJTIOUAIONIYIO B c€0sl B KQUeCTBE
HEOTHEMJIEMON  COCTaBIAIOIIEH  yMEHHE BOCHPUHUMATh U KPUTHYECKHU
aHAM3UPOBATH WH(MOPMAIIUIO, TIPEACTABICHHYIO B PA3IMYHBIX opMax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHUX pEaJbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
POU3BOANTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM MpPHUHIIUIIAMU cOOpa, aHAIHU3a U
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep XKU3HHU 00IIecTBa W TrocylapcTBa
npuoOIIaeT O0y4yalIUXcs K OOLIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOWHATOPUKH DPa3BUBAET HABBIKM OpraHM3alK Tepedopa W mojacyéra Ymcia
BapUaHTOB, B TOM YHCII€ B IPUKJIAJHBIX 33Jja4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUHU
rpadoB co3maét MaTeMaTudecKuii PyHIaMeHT Jutsi POPMUPOBAHUS KOMITETCHIIUNA B
obnactu nHPOpPMATUKN U TUGPOBBIX TexHONOTHH. [Ipyn M3ydeHNN CTaTUCTUKHU U
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTaBICHHUs] OOYYaIOIMUXCSI O COBPEMEHHOMN
KapTUHE MHUpa M METOJaxX €ro HcclieoBaHusi, GOpMHUPYETCS MOHUMAaHUE POJIH
CTAaTUCTUKU KaK UCTOYHHUKA COITMATHLHO 3HAYMMON MH(MOPMAITIHU U 3aKIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUM C JNaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BbIIEICHBI
CIIeAyIOIIne coaepkaTenbHo-MeTonudeckue nuauu: «lIpeacraBienne NaHHBIX U
ONHcaTeNIbHAS CTAaTUCTUKA», «BeEposATHOCTH», «DJIEMEHThl KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuauu «lIpencraBneHre NaHHBIX U OMUCATENbHAS CTATUCTHKAY
CIIY)KUT OCHOBOW Juisi (hOPMHUPOBAHHUS HABBIKOB pabOThl ¢ HMH(OpMaIumen: oT
YTCHUS W WHTEpIpeTanuu WHGOPMAIWK, TMPEACTaBICHHOW B Ta0iuIax, Ha



auarpamMMmax W Tpadukax, 10 cOopa, TPEACTaBICHHS W aHajiu3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHUK CPEAHUX U PACCECUBAHMS.
PabGotas ¢ nmaHHbIMHU, OOydaromuecs y4aTcsi CUMTHIBATb W WHTEPHPETUPOBATH
JAaHHbIE, BBIJBUTAaTh, apryMEHTUPOBATH U KPUTHUKOBATH MPOCTEUIINE TUIMOTE3HI,
Pa3MBINUIATE HaJ (DAKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, M OIEHUBATh X
BJIMSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U TIPOLIECCHI.

NHTYyUTHBHOE NpENCTaBICHUE O CIY4alHOW W3MEHUYMBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTE M TEHACHLUHMN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JId
WU3YyUYCHUS TEOPUU BEPOSTHOCTEHW. bosblioe 3HAUYEHHME HUMEIOT MPAKTUYECKHUE
3a1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOAWUTCS KaK Mepa MPaBIOMOI00Ms CIIy4ailHOTO
coObiTus. [lpm wu3ydeHun yueOHOro Kypca oOOydaroluecss 3HAKOMSTCA C
OPOCTEMIIMMU  METOJAMHM  BBIYMCJIEHHS  BEpPOSTHOCTEH B CIy4YaiHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXO/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIONIUMU CTaBUTh U PEIIaTh 0OJIee CIOKHBIE
3agaud. B ydeOHBI Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIHMXCS C
MHOXECTBAMU U OCHOBHBIMH OIEpalMsIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npuUMephl TPUMEHEHUS JJIsl pelleHus 3ajlad, a TaKXKe HCIOJIb30BaHUSA B JIPYTUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKAY, B
KOTOpbIM  BXOAAT paszaenbl: «llpeiactaBieHre MaHHBIX W ONMCATelbHAs
CTaTUCTHKA», «BeposTHOCTBHY, «IJIEeMEHTHl KOMOMHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha uszyuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKa» oTBoAMUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemento), B 8 kiacce — 34 ydaca (1 ygac B
Henento), B 9 kimacce — 34 gaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBneHne JaHHBIX B BUAE TaOMUL, AUMAarpamm, rpadukoB. 3arnoiaHEeHUe
Ta0JuIl, YTEHUE U TOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTOJOYATHIX) U
KpyroBbix). UTeHne rpadukoB peabHBIX MpoIieccoB. V3BneueHne napopMaium u3
JIyarpamMM U Ta0Jaull, UCIOJIb30BAHUE U UHTEPIIPETAIUs JaHHbBIX.

OmnucartenbHas CTaTUCTHUKA: cpefHee apuMeTHyecKoe, MeIHuaHa, pa3Mmax,
HauOoOJbIIeE U HAWMEHbIlIEe 3HAaYeHUsT HAOOpa YMCIOBBIX JAaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHblil 3KCIIEpUMEHT (OIBIT) U cliydailHoe coObiThe. BeposiTHOCTh U
yacToTa. Poib MaJIOBEpOSATHBIX U MPAKTHUUYECKHU JIOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oOmiecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepminHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. Lemn n nukisl. Ilytu B
rpadax. OO0xon rpada (dinepoB mythb). IlpencraBieHue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momorsio rpados.

8 KUIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, NOJIAMHOXecTBO. Omnepauud Haj
MHOXKECTBaMU: 00bEJIMHEHUE, IepecedeHue, aomnonHeHue. CBoiicTBa omepainuii
HaJi MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEIBHOE, PacIpeIeIuTeIbHOE,
BKJIIOUeHUs. Mcnonb3oBaHne Tpaduueckoro TMpeACTaBICHUS MHOMXKECTB IS
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenne paccenBanusi AaHHbIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHusl.

DneMeHTapHble COOBITUS chydyailHOro ombiTa. ChyyaiiHble COOBITHS.
BepositHoctt  coObiTHil. OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
cobpiTusAMU. CirydaiiHbiil BbIOOp. CBS3b MEXY MAJIOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa [€pEBbEB: E€IWHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE
BUCAYEH BEPILMHBI, CBSI3b MEXIY YHUCIOM BepIIMH U yuciioM pédep. IlpaBuio
yMHOXeHHMs. Penenue 3aiay ¢ nomouipio rpagos.

[IporuBomonoxueie coObiTHsA. Juarpamma Oinepa. OObeauHeHUE W
nepeceuenne coObiThil. HecoBmecTHsie coObitus. @opmyna  CIOXKEHUs
BEPOATHOCTEU. YCIIOBHAss BepOATHOCTb. [IpaBuiio ymHOXxeHusa. HesaBucumelie
cobeiTus. IlpencraBnenue skcnepuMeHTa B BHJE JAepeBa. PemieHue 3agad Ha



HaXOXJEHUE BEPOATHOCTEH C TOMOUIBIO JIepeBa CIIYyYalHOro 3KCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBnenne JaHHBIX B BUAe TaONMUI, AuarpamMm, TpaduKos,
WHTEpIpeTanus JaHHBIX. UTeHne u mocTpoeHue Tabmauil, auarpamm, rpadukoB 1o
peabHbIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIO coueTaHUl. TpeyrolbHUK
[Tackains. Pemenue 3amay ¢ MCHOIB30BaHHEM KOMOMHATOPUKH.

I'eomerpuyeckass BepoSITHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

UcnbiTanne. Ycnex m Heyaaua. Cepusi HCHOBITAHWI 10 TEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTHM COOBITMII B CEpUU HUCHBITAaHUN
beprymnm.

CnydailHass BENWYMHA W PACHPENEIICHUE BEPOATHOCTEN. MaremaTnueckoe
oxkumanue u gaucnepcus. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOI0 CPEAHEro 3HA4YEHUS BEIWYMHBI. MaTeMaTHyecKoe OXUIAaHUE U
JUCIIEpCUs  CIYyYallHOW BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyin».

[TonsaTue o 3akoHE OONBIIMX YHCENl. V3MepeHue BEpOATHOCTEH C MOMOIIBIO
qyacToT. Ponb 1 3HaueHne 3aKkoHa OOJBIINX YHCET B IPUPOIE U OOIIECTBE.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATUCTUKA» XapAKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MAaT€MAaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTUKEHHSIM  POCCUHCKHUX
MAaTeMaTUKOB U POCCHMCKOW MAaTEMATUYECKOM IWIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 00S3aHHOCTEN I'pa)</IaHWHA U pean3alliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJICHHIO STUYECKUX MPOOIJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUU HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE B pEIICHHWM MPAKTUYECKUX 3a7ad
MAaTeMaTHUYECKOW HANPABICHHOCTH, OCO3HAHUEM BAXXHOCTU MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUYAILHON TPACKTOPUH 00PAa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HA COBPEMEHHYK) CHUCTEMY HAay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKA U MAaTEMAaTUYECKOW KYJIbTYpOH KakK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO MPUMEHATh MaTEMAaTUYECKHWE 3HAHUS B HMHTEPECAX CBOErO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IIpaBa Ha OITMOKY M TAKOI'0 )K€ MpaBa JPYyroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKkTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pPeIIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopmyIUpoBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUsS, (OpPMYJIUPOBATh M OIEHUBATh PHUCKH U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble JJornueckue aeiicTBUA:

e BBUBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKHUX
00BEKTOB, TOHATHH, OTHOIICHUH MEXIYy TMOHITUSAMH, (HOPMYJIUPOBATH
ONpPENECNICHUS  MOHATHUW, YCTAaHABIMWBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJIacCU(UKAIIUNA, OCHOBAHUSA JJIsi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUH
MPOBOJIUMOTO aHAJIN3A;

e BOCHpHHUMATH, (QopMynaupoBaTh W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIE W OOIIHE,
YCJIIOBHBIC;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npeniaraTh KpUTEPUHU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIEHUHN (MPSMBbIE U OT
MPOTHUBHOI'0), TPOBOJUTH CAaMOCTOATEIHFHO HECIOKHBIE JOKA3aTelbCTBa
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HamWOoOJee TMOAXONAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh HCKOMOE U JaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (PopMyUpoBaTh 0000IIEHNS U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCAa, a TAKXKE BBIIBHUTATh
MPENOIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (OpMy MpPEACTaBICHUS HHPOPMALMU M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuMKaTHBHBIC YHHBEpPCaJbHbIe Y4eOHbIC 1CHCTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATH MOJIYyYEHHBIN PEe3yJIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAaJiora, OOHApPYKHBATh Pa3jM4Me€ U CXOJICTBO TO3HUIIUH, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHIUBUIYATbHOU
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U pe3yabTaT paboThl, 00001MAaTh MHEHHUS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4e€CTBO CBOET0 BKJIaja B OONIUN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUSI ¢ YYETOM HMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHOM LU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKCHHUS] WJIM HEIOCTHOXKCHHS IIeNH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yurarh uHOpMaIuUIo, NPEACTAaBIECHHYI0 B TalnuIax, Ha JUarpaMmax,
NPE/CTaBIATh JaHHBIE B BHUAE TaOJHIl, CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIE
(cTonO4aThie) U KPYroOBBIE) 10 MACCUBAM 3HAYEHUM.

OnuceiBaTh W UHTEPOPETUPOBATH  PEAJbHBIE  YHCIIOBBIE  JAHHBIE,
npeJicTaBlIEHHbIE B TA0JIMIIaX, HA UarpaMmax, rpadukax.

Hcnonp3oBaTh 111 ONKMCAaHUS JaHHBIX CTATUCTHUYECKHUE XAPAKTEPUCTUKH:
cpenHee apuMETHYECKOE, MeauaHa, HAWOONbIIEe W HAMMEHBINEE 3HAYCHUS,
pa3max.

Nmers mnpencraBieHuEe O CIIy4yalHOM HW3MEHUMBOCTM Ha IpUMEpax IIEH,
(bu3nUecKNX BETUYNH, AaHTPOTIOMETPUYECKUX JTAaHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTHUYECKON YCTOWUYNBOCTH.

K xonHiy obyuenus B 8 KJjacce oOy4arouuics TMOMYYUT ClEAYIOLIUE
IPEAMETHBIE PE3YIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIMIO, TPEICTABICHHYIO B BHUIE
Tabaul, guarpamm, rpaduKoB, IPEACTaBISATh JaHHBIC B BUJE TAOJUII, TUArpaMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C TOMOIIBIO CTATUCTHYECKUX IOKA3aTeNel: CPeaHuX
3HAYeHUH U Mep paccenuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAUYCHUM U YaCTOTHI COOBITHI, B TOM 4YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOJII0ICHHIA.

Haxonutb BEpOSATHOCTH CIydallHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM WYHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU.

Wcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4aHOr0 3KCIEPUMEHTA,
qyarpamMMbl Diijiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHSTUSIMH: MHOXECTBO, IOAMHOXECTBO,  BBINOJIHATH
ornepaluyu  HaJ MHOXECTBaMM: OOBEIUHECHHUE, TIepecedeHue, JOMOJIHCHUE,
NEPEUYUCIISITH AIIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHHE MHOXECTB U CBSI3EH MEXITY
HUAMMU IS ONIMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YHCJIE MPU PELICHUU 3a7ay U3
JIPYTrUX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

N3Bnekath © mnpeoOpa3oBbIBaTh HMH(OpMAIMIO, TMPEICTABICHHYIO B
pa3IMUHBIX MCTOYHHUKAX B BHUAE TaOJMIl, Auarpamm, rpadukoB, MpPEICTaBIAThH
JaHHBIE B BUJIC TAOJINII, TUarpaMM, rpaduKoB.



PemaTte 3amauuM oOpraHu3OBaHHBIM TIepeOOpPOM BApPHUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPBI PACCEUBAHUSL.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTamMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YHClIe€ B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH COOBITHUSIMH, B CEPHSX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITAaHUN bepHyiu.

NUmerp mnpencraBiieHME O CIy4alHOM BEIMYMHE U O pacCHpeNcCHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHne O 3aKoHE OONBIIMX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON M3MEHYMBOCTU U O POJIA 3aKOHA OOJIBIIUX YUCENT B
IpUpOJIE U OOIIECTBE.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmuorexa [IOK
L TpeCTaBieHHE AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6nuorexa [IOK
2 OmHcaTenbias craTueTHKa 8 L https://m.edsoo.ru/7f415fdc
. bubmuotexa [IOK
3 Cayaitas H3MEH'HBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa Cily4aiiHOTO 4 1 bubmmorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [IOK
6 O0001Ienne, CUCTEMATH3AIMI 3HAHUN 5 2 httos://m.edsoo.ru/7FAL5fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5



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

8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmMeHoBaHuUe pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hostopenne iypea 7 iwacca 4 https://m.edsoo.ru/7f417fb2
5 OmnmcarenpHas cTaTucTUKA. PaccenBanmue 4 bubmuoreka [JOK
JTaHHBIX https://m.edso0.ru/7f417fb2
bu6nuorexa [IOK
3 Miroxectsa 4 https://m.eds00.ru/7f417fb2
. bubnmoreka [JOK
4 BeposiTHOCTB ciiy4aifHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417fb2
bubnuorexa [IOK
> Brezerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Caysaiinbie cobbma 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
7 O0001Ienne, CUCTEMATH3AIMI 3HAHUH 4 2 httos://m.edsoo.ru/7FA17fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 1



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl

bu6mmoreka [IOK
. Hosropenne kypea 8 kiacca 4 https://m.eds00.ru/7f41a302

bubmuorexa [IOK
2 OJIeMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eoMeTpuueckass BEpOATHOCTH 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK
4 Henprranms bepuyium 6 1 https://m.edsoo.ru/7f41a302

N bubmuorexa [IOK
5 CoryaaiHas BemuHa 6 https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK

1 1
6 O6obmere, KoHTpO, 0 https://m.eds00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2



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

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
ara ungposbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckne A p
Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchbl
1 [IpencraBnenue TaHHBIX B 1 bu6mmoreka [IOK
TabIuIax https://m.edsoo.ru/863ec1f8
5 [TpakTHyeckre BEIYUCICHUS 110 1 bubnmnoreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3Bneuenne u uHTEPIIpETALINS 1 bu6muoteka LIOK
TaOJIMYHBIX TAHHBIX https://m.edso00.ru/863ec78e
4 [TpakTrnueckas padota "Tabmuisr" 1 1
I'padmueckoe npeacraBneHmne
5 JIaHHBIX B BUJIE KPYTOBBIX, 1 bubnnoreka [IOK
CTOJIOMKOBBIX (CTOJI0YATHIX) https://m.edsoo.ru/863ed18e
Juarpamm
YreHne 1 NOCTPOCHUE AUArpaMM.
6 [Tpumepsr eMTfr a(bI/ItI)ZCKI/II))( 1 bubamorexa LIOK
PHMEPHL A P https://m.eds00.ru/863ed602
TuarpamMmm
7 [TpakTuueckas pabota 1 1 bubnuorexa [IOK
"JlnarpamMmbr” https://m.edso00.ru/863ed72e
3 Uucnossie Habopbl. Cpennee 1 bubnnoreka [IOK
apupMeTHIecKoe https://m.edso00.ru/863ed846
9 Uucnossie Habopsl. Cpennee 1 bubnmoreka [JOK
apu(pMeTHUIECKOe https://m.edso00.ru/863ed846
10 Meaunana yucioBoro Hadopa. 1 bubnnorexa [IOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y cTOMYNBOCTh METUAHEI

https://m.edsoo.ru/863edb3e

Menauana 9uciioBoro Habopa.

11 .
YCTONYNBOCTh MEMAHBI
12 [Ipaktuyeckas padota "Cpennue bubnnorexa [IOK
3Ha4YeHUs" https://m.edso00.ru/863edc6a
Hamnbompiree n HauMeHbIIICe
13 3HAUEHUS YHCIOBOTO Habopa bubamorexa [OK
pa- https://m.edsoo.ru/863ee07a
Pa3zmax
HauGosbiiee 1 HaMMeHbIIEe
14 3HAYCHHS YHCIIOBOTO HAbopa.
Pa3zmax
HauGounpiiiee 1 HAUMEHbIIICE
15 3HAYCHHS YHCIIOBOTO HAabopa.
Pazmax
KonTponbHast paboTta 1o Temam
16 "TIpencraBieHne JaHHBIX bubmuorexa [IOK
P . https://m.edso0.ru/863ee390
OnucaTenbHas CTaTUCTHKA
17 Crny4aifHasi ”3BMEHUYHNBOCTh bubnmnoreka [JOK
(mpumepsI) https://m.edso0.ru/863ee4bc
18 YacToTa 3Ha4Y€HU B MaCCUBE bubmuoreka [IOK
JAHHBIX https://m.edso00.ru/863ee69c
bu6nmmoreka [IOK
19 r
pynmuposka https://m.edso00.ru/863ee9d0
20 I'ucrorpamMmer
bu6nunorexa LIOK
21 r
HCTOTPaMMH https://m.edso0.ru/863eeelc
29 [TpakTuueckas pabora "CnyuaiiHas bubnmnoreka [JOK

NU3MEHYUBOCTH"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepmmHa, pedpo.

23 [pencraBneHne 3a1auu ¢ MOMOIIBIO bubmmorexa [IOK
pedl a m https://m.edso0.ru/863eef52
rpada
Crenenb (BaJICHTHOCTb) BEPIIHHBL.
24 Yucno pébep u cymMmmapHasi CTETICHb bubmmorexa [JOK
pebep # cymMmap https://m.edso0.ru/863efOba
BepiuH. Llens u nukn
25 Hens u kot [TyTs B rpade. bubnnoreka [JOK
[IpencraBnenue o CBA3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 bubmmorexa [IOK
OPUEHTUPOBAHHBIX I'padax https://m.edso0.ru/863ef3b2
97 CrydaifHbI{ OTIBIT U CITy4aliHOE bubnnorexa [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
)8 Ponp manoBeposTHBIX 1 bubnmoreka [JOK
MPaKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHIA B IPUPOJIC U B OOIIIECTBE
29 Mowuera u urpaibHas KOCTh B
TEOPUU BEPOSTHOCTEN
[IpakTrueckas pabora "Yacrora bubmmoreka LIOK
30
BbITIaJIeHUS opJa" https://m.edsoo.ru/863ef8a8
KonTponbnas paborta o temam
31 "CnyuyaiiHasi ©3BMEHYHBOCTb. bub6mmorexa [IOK
['pads1. BeposTHOCTH ClydaifHOTO https://m.eds00.ru/863f0186
coObITHS"
39 [ToBTOpenue, o6odIICHNE. bu6munorexa [IOK
[Ipencrasnenne TaHHBIX https://m.edso00.ru/863efa24
33 [ToBTOpeHue, 0600IICHNE. bu6nunorexa LIOK

OmnucarenbpHas CTAaTUCTHKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, o0001IICHNE. 1 bubnmoreka [JOK
BeposiTHOCTE CitydaitHOTO COOBITHS https://m.edsoo.ru/863efec0
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3y4yeHusi | o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypchbl
1 [IpencraBnenune naHHBIX. 1 bubnunorexa LIOK
OnucarenbHas CTaTUCTHKA https://m.eds00.ru/863f029¢
) Cnyuaiinas uaMeHunBocTb. CpenHue 1 bubnuorexa [IOK
YHCIOBOTO Habopa https://m.edso00.ru/863f03fc
3 Crnyuaitnbie coObITHsl. BeposiTHOCTH U 1 bubnmnoreka [JOK
YacTOThI https://m.eds00.ru/863f0578
Knaccuueckue Mozaenu Teopuu
4 BEPOSTHOCTCH: MOHETA U HTpajIbHAS 1 bubmmorexa [IOK
p ' p https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [IOK
1
> Oricnonenns https://m.edso0.ru/863f0a50
bubnunorexa LIOK
6 Jlucniepens umcioBoro Hadopa . https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKIIOHEHHE YHCIOBOTO 1 bu6nuorexa LIOK
Habopa https://m.edso0.ru/863f0bfe
8 JlnarpamMmbl paccerBaHUS 1 bubmorexa LIOK
P p https://m.edsoo.ru/863f0ea6
bu6nuorexa [IOK
9 MHOXECTBO, IOAMHOXKECTBO 1 https://m.eds00.ru/863f1180
Onepanuy HaJ MHOKECTBAMH:
patt A bubmuorexa [IOK
10 o0beIMHEeHHE, TIEpeceYeHIE, 1

JOIIOJIHCHUC

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CBolicTBa onepanuii Hajl
MHOXECTBAMHU: TIEPEMECTUTEITLHOE,

bubnuorexa [IOK

11
COYETATENIbHOE, PACIIPEICIUTEIBHOE, https://m.edso00.ru/863f1784
BKJIFOYEHHS
12 I'paduueckoe npeacrapieHre bubnuotexa [IOK
MHOKECTB https://m.edso0.ru/863f198¢
KonTponbHas pabota mo Temam
13 " "
Cratuctuka. MHOKeCTBa
14 DnemeHTapHbie coObITHS. Cry4yaiitHble bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
bmaromnpustcTs e
15 Z—)JICMGHE& HBIE Z;O6HLIITI/I$I bubnnorexa [IOK
P o https://m.edso00.ru/863f1dec
BepositTHOCTH cOOBITHIT
BbiaronpustcTs e
16 aneMeHﬁa HBIE Zi)OgEITI/ISI bubmorexa [JOK
P o https://m.eds00.ru/863f1f72
BepositHOCTH cOOBITHI
OnbITH C PABHOBO3MOXKHBIMHU
17 DIIEMEHTAPHBIMHU COOBITUSIMHA bubmmorexa [OK
. pu ' https://m.edsoo.ru/863f21ca
CrnyqaifHpIii BBIOOD
OMNBITH ¢ PABHOBO3MOXHBIMU
18 DIIEMEHTAPHBIMHU COOBITHSIMUA Bubmaorexa ITOK
N pv ' https://m.edsoo.ru/863f21ca
Cny4JaiiHblii BEIOOp
[Tpaktrueckas padota "OMNbITHI ¢
19 aBHOBO3MOKHBIMH DJIEMEHTaPHBIMA bubmorexa IOK
P | P https://m.eds00.ru/863f235a
COOBITUSIMU
bu6nunorexa LIOK
20
Hepeso https://m.edsoo.ru/863f2a4e
21 CBoiicTBa JepeBa: €IMHCTBEHHOCTh bu6mmorexa [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IyTH, CYIIECTBOBAHHE BUCSYCH
BCPIINHBI, CBA3b MEXKIY YHUCIIOM
BEPUINH U YUCIIOM pEOdep

https://m.edsoo.ru/863f2bac

22 [IpaBuno ymMHOXKEHUS bubmmorexa [IOK
P Y https://m.edso0.ru/863f2cd8
but6mmoreka [JOK
23 Hlpasio yMHOKeHHs https://m.eds00.ru/863f2e36
bubmuorexa [IOK
24 lpoweononoxroe codrrrue https://m.edso00.ru/863f2f8a
o5 Juarpamma Ditnepa. O0beuHEHNE U bubmmorexa [IOK
nepeceyeHre COOBITHIA https://m.edso0.ru/863f3214
26 HecoBMmecTtHbie coObiTHsI. @opMyIia bubnnoreka [IOK
CII0KEHUSL BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmecTtHbie coObiTus. @opmyina bubnnorexa [IOK
CII0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
IIpaBuino yMHOKEHUS BEPOSITHOCTEM.
28 YcnoBHAs BEPOSITHOCTh bubmmorexa [IOK
P ' https://m.edso0.ru/863f38ae
He3zaBucumeble coObITHS
[TpaBusio yMHOKEHHUSI BEPOSITHOCTEH.
29 YcioBHAsS BEpOSITHOCTh Bubmmorexa [IOK
p ' https://m.edso00.ru/863f3b06
He3zaBucumeble coOBITHS
IIpencrasnenue ciry4aiiHOro bubnnorexa [IOK
30
SKCIIEPUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f3cbe
[IpencraBnenue ciy4aitHOro bubnmnoreka [JOK
31
AKCIIEPUMEHTA B BHUJIE JIEpeBa https://m.edso0.ru/863f3f20
[ToBTOpenue, obo0IeHNE.
bu6nunorexa LIOK
32 [IpencraBneHue TaHHBIX.

OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/863f4128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bu6nmoreka [IOK

33 losropenne, obobmenme. Ipagor . https://m.edso0.ru/863f4312
Konrponbnas pabora no temam
34 "Cnyyaiinbele coObITHS. BeposaTHOCTS. 1
I'pacer"
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KVIIACC

KoaunuectBo yacos DJIeKTPOHHbBIE
Nen/m | Tema ypoxa Kontpoabnbie | IIpakTHueckune Aara tHppoBkie
Bcero H3ydeHHUsi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypchbl
bu6mmoreka [IOK
L HpepcTasiierme AarHEX 1 https://m.edso0.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa [IOK
https://m.edso0.ru/863f47ea
3 Omneparuu HaJl COOBITHSIMU
HezaBucumocTs coObITHI
5 KoMOuHaTopHOE TIPaBHIIO 1 bu6muoteka [IOK
YMHOXEHHUS https://m.edso00.ru/863f4e16
6 [lepectanoBku. Pakropuan. 1 bubnmoreka [JOK
CoueTaHus ¥ 4UCIIO COYETaHUN https://m.edso0.ru/863f4e16
bubnmoreka [JOK
! Tpeyroeimm Hackais 1 https://m.edsog ru/863f5014
[IpakTryeckas pabora
8 "Bpiuncienue BeposITHOCTEN ¢ 1 1 bubnmoreka [JOK
HCII0JIb30BaHNEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GbyHKIMI 37IeKTPOHHBIX Ta0OmuI"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrnyyaitHblit BBIOOp TOUKH U3 1 bubnmoreka [JOK
(burypsl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
W3 IyT'H OKPY>KHOCTH
10 I'eomeTprueckast BEpOSITHOCTb. 1 bubnuorexa [IOK

Cry4daiiHblif BBIOOp TOUKU U3

https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH

I'eomeTprueckast BEpOSTHOCTb.
Cry4aiiHblif BBIOOp TOUKH U3

bu6mmoreka [IOK

11
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edso00.ru/863f5bfe
W3 1yTH OKPY>KHOCTH
I'eomeTprueckast BEpOSITHOCTb.
12 CrnyyaitHplii BEIOOp TOUKH U3 bubmuorexa [IOK
(burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.eds00.ru/863f5e10
W3 1yTH OKPY>KHOCTH
HcnbiTanue. Ycnex u Heynaya.
13 Cepus UCIILITAHUI 10 IIEPBOTO bubmuorexa [JOK
P P https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heynava.
14 Cepust ucnibITaHUI 10 MIEPBOTO bubamorexa [JOK
P AOTIEP https://m.eds00.ru/3636356
ycrnexa
HcnbiTanue. Ycnex u Heynaya.
15 Cepus ucnbITaHU 10 IEPBOTO
ycrnexa
Hcnbrtanus beprymnn.
16 BepositHOCTH cOOBITHI B cepun bubmmorexa [JOK
p . p https://m.edso0.ru/863f64d2
ucnbiTanuil bepnynu
UcnbiTanus bepnysu.
17 BepositHocTH coOBITHIT B cepun bubamorera [IOK
P . P https://m.eds00.ru/863f6680
ucnblTanui beprymm
18 Ipaktuyeckas padora "VcnbiTanus bubnnorexa [IOK
bepnymn" https://m.eds00.ru/863f67de
19 CrnydaifHasi BeJTMYMHA U bubmuorexa [{OK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacmpe/ielieHle BEepOATHOCTEH

https://m.edsoo.ru/863f6b44

MareMaTtrnueckoe OXKUIaHUE U

bubnuorexa [IOK

20
JACTIEPCUS CITyYaWHOW BEJTMYUHBI https://m.edsoo.ru/863f6da6
[Tpumepsr MaTeMaTHIECKOTO
21 OXKHUIAHUA KaK TEOPETHUECKOTO bubmorexa [OK
a p https://m.edso0.ru/863f6f86
CPEITHErO 3HAYCHHSI BEIMIMHBI
bubmuorexa [IOK
22 IT S
OHATHE O SAKOHE DOTIBITHX HHCE https://m.edso0.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnnoreka [IOK
IOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeHeHne 3aKkoHa OOJIBIINX bub6nmoreka LIOK
qucell https://m.edso0.ru/863f7116
25 O0o001Ienne, cuCTEMaTH3aIUs bubmuorexa [IOK
3HaHuil. [IpencraBiennue TaHHBIX https://m.edso00.ru/863f783c
26 O0001menne, CUCTEMaTH3ALIS
sganuii. OnucarenbHas CTaTUCTHKA
O0001Ienne, CHCTEMAaTH3 AU
27 snauuii. [Ipeacrasienne JaHHBIX bubmmorexa [OK
- HpeA A ) https://m.edso0.ru/863f893a
OmnuncarenbHas CTaTUCTHAKA
O0001enne, CUCTEMaTH3AIIS
28 3HAaHUH. BeposiTHOCTE Cay4aiiHOrO bubmorexa LOK
- 2eP i https://m.edso00.ru/863f7a4e
cOOBITUS
O0o001enue, cuCTeMaTH3aIus
29 3HaHUW. BEposSTHOCTH CIy4aitHOTO bubnnorexa [IOK
COOBITHS. DIEMEHTEI https://m.eds00.ru/863f7c9c
KOMOHWHATOPHUKH
30 O06001enue, cucTeMaTru3aus bubmuorexa [IOK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/863f7e54



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
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KOMOHMHATOPUKH

O0001enne, cuCTeEMaTH3aLIS

31 3HAHUMA. DJIEMEHTBI 1 bubmuorexa [IOK
KoMOuHaTopuku. CiaydaiiHbie https://m.eds00.ru/863f8408
BEJIMYUHBI U PaCIpeICIICHHS
O0o00menue, cuCTeMaTH3aIus
32 sgannii. CiyyalHble BEINYHUHBI U 1 bubmaorexa LIOK
Y https://m.eds00.ru/863f861a
pacmnpeeneHus
bu6nunorexa LIOK
33 HroroBas koHTpobHAs paboTa 1 httos://m.edsoo.ru/863f8b56
34 O000611IeHNE, CHCTEMATU3ALIHS 1
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

7 KJIACC
Kon N
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurate uH(pOpMaLIHIO, TPEICTABICHHYIO B TAOIUIAX, HA AHMAarpamMmax,
5.1 NpEICTaBIATh JaHHBIE B BHAE TaONHI, CTPOUTH JHUATPAMMBI
(cTonOuKOBEIE (CTONOYATHIE) U KPYTOBBIE) [0 MAaCCHBAM 3HAUYCHUI
£ OnuceiBaTh M HMHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JaHHBIE,
npeJjicTaBiIeHHbIE B Ta0IMIIAX, HA JUarpammax, rpadukax
Hcnons3oBath TUTST OTTMCAHUS JTAHHBIX CTaTHUCTHYECKUC
5.3 XapaKTEPUCTUKU: CpeliHee apudMeThuiecKkoe, MeanaHa, Haubosbiee u
HAaUMEHBIIICe 3HAUCHUS, pa3Max
Mwmets npeacraBieHue 0 Cy4aiHOM U3MEHYHMBOCTH Ha IpUMEpax LEH,
5.4 GuU3MYECKUX  BEIWYHMH, aHTPONOMETPHUYECKHX JaHHBIX, HMETh
MPEJICTaBICHUE O CTATUCTUIECKON YCTOMUUBOCTH
8 KUIACC
Kon .
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NMpoBepPsSieMOro .
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3pnekath U mpeoOpazoBbBaTh HH(POPMAIUIO, TPEICTABICHHYIO B
5.1 Buje Tabmul, aAuarpamm, rpadukoB, NpPEACTaBIATh JaHHBIE B BHJIE
TabIuUL, JUarpaMm, rpadukoB
OnuceiBaTh JaHHBIE C TMOMOIIBI0 CTATUCTHUYECKHX I[OKa3aTeseil:
5.2 CpeIHMX 3HAYCHWH W Mep pacceuBaHus (pa3max, ITUCTIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxomuTh 4acTOTHI YUCIIOBBIX 3HAYCHUI W YaCTOTHEI COOBITHM, B TOM




YHUCJIC 110 pe3yJibTaTaM I/ISMepeHI/Iﬁ 151 Ha6J'IIOI[eHI/II71

HaXO,Z[I/ITB BEPOATHOCTHU Cﬂy‘lal\/’IHHX COOBITHH B OIIbITax, 3Hasid

5.4 BEPOSTHOCTH 3JEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIBITaX C
PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMHU
. Hcnonp3oBaTh  rpaduueckue  MOJENU:  JIEPEBO  CIIY4ailHOTO
' AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, UucioBas npsmast
OneprpoBaTh MOHATHUSAMHU: MHOKECTBO, IIOJMHOKECTBO; BBINOIHSTH
£ 6 omepalMyd  HaJl  MHOXECTBaMH:  OOBbEJAMHEHHE, IepeceucHHe,
. JIOTIOJTHEHHE; IEPEUNCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOKECTB
Hcnonb3oBaTh Trpaduueckoe MpeiCcTaBIEHUE MHOXECTB U CBs3el
5.7 MEXIy HUMHM JUIsl ONMCAHUS IPOLECCOB U SIBJICHUM, B TOM YHUCIE IIPU
peLIeHNH 3a1a4 U3 APYruX y4eOHBIX IPEIMETOB U KypCOB
9 KNIACC
Kon .
IIpoBepsiemble mpeaMeTHBIEC Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
5 BepoATHOCTB U cTaTUCTHKA
W3Bnekarb M npeoOpa3oBbIBaTh MH(DOPMALUIO, MPEACTaBICHHYIO B
5.1 pPa3IMYHBIX HWCTOYHMKAX B BHIE TaONWI, IUarpamMM, TIpaguKoB,
NPEJCTABIATh JaHHbIC B BUE TAOIUII, JUarpaMm, rpa)ukoB
- Pemate 3asaun opraHu30BaHHBIM NepeOOPOM BapUAHTOB, a TaKXke C
. MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABHII U METOIOB
Hcnonp30BaTh  ONMCAaTEIbHBbIE XAPAKTEPUCTHKU JJII  MacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM 4MCIE CPEIHHUE 3HAUEHUS U MeEpbl
paccenBaHUs
£ 4 Haxoauth 4acTOThl 3HAUE€HUH M YACTOThl COOBITUS, B TOM YHCIE
. MOJIB3YSICh PE3YJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN 1 HAOJIIOICHUIA
HaxonuTh BEpOSATHOCTH CIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B
9.5 TOM UYHCIE€ B OIBITaX C PaBHOBO3MOXKHBIMU JJIEMEHTApHBIMU

COOBITHSIMHM, B CEpUSAX MCIBITAHWNA 1O TMEpPBOTO YycleXa, B CEepUsix




ucnbITaHuil beprymim

NmeTrs mpencraBieHHEe O CIIy4ailHOM BEIWYMHE U O paCHpEAcIICHUHN

5.6

BEPOSITHOCTEH

HmeTh mpeacTaBieHUE O 3aKOHE OOJBIIUX YHCEN KaK O MpPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIy4alHOW W3MEHYMBOCTH M O POJU 3aKOHA

OO0JIBILIKX YKCEN B IPUPOJIE U OOLIECTBE




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5) BeposiTHOCTB M cTaTUCTHKA
[IpencraBneHne NaHHBIX B BHJIE TaONUIl, AMAarpaMm, rpadukoB. 3anolHEHHE
TaOJIMI, YTEHHWE U TIOCTPOEHUE auarpamMM (CTOJIOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbix). UYUrteHue rpaduKOB peaJbHBIX mpoleccoB. 3BneueHue
uHpoOpMallUd W3 JUarpaMM U TaOJHIl, HCIONb30BAHHE U WHTEPIIpPETALUS
JAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeJuaHa, pa3max,
5.2 HauOOJbIIIee ¥ HAUMEHbIIIEe 3HAUYCHUST Ha0Opa YUCIIOBBIX JaHHBIX. [IprMepsr
CIIy4ailHOM U3MEHYMBOCTH
CrnyyaiiHblii 3KCHEpPUMEHT (ONBIT) M ciay4ailHoe coObiThe. BeposTHOCTH u
5.3 gacToTa. Pojb MallOBEpPOSTHBIX M TPAKTHYECKH TOCTOBEPHBIX COOBITHH B
npupojie 1 B odiecTBe. MoHeTa U UTpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucno pébep u cymmapHas
£ 4 ctenieHb BepmuH. [Ipencrapnenue o cBsa3Hoctu rpada. Lenu u uukiel. [lytu
' B rpadax. OO0xom rpada (shmepoB myrth). IlpencraBmenue 00
OpuUeHTHpPOBaHHOM Tpade. Pemenne 3aaau ¢ momoisto rpadoB
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpeacraBienue faHHBIX B BUJIE TAOJIHII, TUArpamMm, rpad)uKoB
5 9 MHOXECTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormepanuu  Haj
' MHO>KECTBaMU: 00BEIMHEHUE, TIepeCeUCHUE, TOMOTHEHUE
£ 3 CpoiicTBa omnepaluii HaJi MHOKECTBAMU: MIEPEMECTUTEIHHOE, COUETATEeIILHOE,
' pacnpeneuTebHOe, BKIIOUCHHS
5 4 Hcnonp3oBanue rpaduyeckoro MpeiCTaBICHUS MHOXECTB JJI OMHCAHMS

peaJIbHBIX MIPOLIECCOB U ABJICHUH, PU PEIICHUU 3a/1ay.




I/I3MepeHHe paccerBaHus NAaHHBIX. I[I/ICHepCI/I}I U CTAaHOApPTHOC OTKJIIOHCHUC

>0 YHCIIOBBIX HA0OPOB. JlMarpaMmma paccenBaHUsI
DJIeMEHTapHbIE COOBITHS clydailHOro ombita. CiydailHele  COOBITHSA.
56 BepositHocTi  coObITHL. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU
' cooprtusiMu.  CryvaitHplii  BeIOOp. CBsI3b  MEXIY MAaJIOBEPOSTHBIMUA U
MPAKTHYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
5.7 BUCSTYEH BEPIIMHBI, CBA3b MEXK/IY YUCIOM BEpIIMH U uuciiom p&odep. [IpaBuio
yMHOXeHUs. Perenue 3a1a4 ¢ moMoInsko rpagos
[IpotuBononoxubie coObiTus. [Juarpamma Oitnepa. OObeauHEHHE U
5.8 nepeceueHue coObITHiH. HecoBmecTHble coObiTHa. Popmyna CIOXKEHUS
BEPOATHOCTEH
59 VYcnoBHas BeposTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBnenne »sKkcrepuMeHTa B BuAe JepeBa. Pemienue 3amad  Ha
5.10 HaXO0XJI€HUE BEPOATHOCTEN C MOMOIIBIO JIepeBa CIy4yailHOIO SKCIIEPUMEHTA,
auarpamm Disepa
9 KNIACC
Kon IIpoBepsieMblid 31eMEHT COAEPKAHUS
5) BeposiTHOCTB M cTaTHUCTHKA
[IpencraBneHue naHHBIX B BUJE TAaOIUIl, 1Uarpamm, rpadukoB, HHTEpIpeTaLHs
5.1 JTaHHbIX. YTeHHe W MOCTpOoeHHe Tabiul, AUarpaMm, rpa(ukoB IO peabHbIM
JaHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CoueTaHus U 4UCIIO COUYETaHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1ad ¢ HCIOIB30BaHHEM KOMOMHATOPUKHI
EE I'eomerpuueckass BeposiTHOCTh. CilydaifHbI BbIOOp TOYKH W3 (QUTYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTHU
5.6 Hcneitanne. Yenex u Heynauya. Cepust UCIIBITaHUHN 10 NIEPBOIO yclexa
5 7 Cepus ucnbitanuii bepuymiu. BeposTHocTn coObITHH B CepuM HCHBITAHUN
' bepnyniu
5.8 CirydaiiHasi BEJIMYMHA U PACIIPEAEIICHHE BEPOSTHOCTEN




5 g Marematnueckoe oOxugaHue U jaucnepcus. llpumepsl MaremaTnueckoro
' 0’KMJIaHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAUECHUS BETNYMHBI

5 10 MaremaTthuueckoe OXHIAHUE M JHCHEPCUSl CIyYalHOW BEIMYHUHBI «UHUCIIO
' YCIIEXOB B CEpUHU UCIIBITAHUN bepHyn»

511 [Tonsitue o 3akone OonpmMX yucen. M3mepeHue BEpPOATHOCTEH C TMOMOIIBIO
' yacToT. Ponb 1 3HaueHue 3aKkoHa OONBIIUX YUCEIT B IPUPOJIE U 00IIeCTBE

MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUS

Kon
NPoBEPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHME OIEPUPOBATh IOHITHIMM:
rpad, cBs3HBIA rpad, AepeBo, LUK, NPUMEHITh UX HPU PELICHUU
3aJa4; yMEHHE UCIOJb30BaTh rpadyuyeckoe MpeIcTaBlIeHue MHOXKECTB
JUISL OMIMCAHUs PeaJIbHBIX MPOLECCOB U SIBIECHUH, NP PELeHUH 3a1a4

U3 JIpYTUx y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh NOHATUSAMHU: ONPEIEICHHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPACIO3HABATh MWCTUHHBIE W  JIOKHBIE
BBICKA3bIBAaHUS, INPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBIL, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YHUCIO, IPOCTOE U
COCTAaBHOE 4YMCJIO, JEIMMOCTb HAaTypajbHBIX YHCEJ, IPU3HAKU
JEJIMMOCTH, 11€J0€ 4YHCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas Ipo0b U
JecSITUYHas JIpoOb, CTAaHAAPTHBIA BUJ YHMCIA, PALMOHAIBHOE YHCIIO,
UppALMOHANIFHOE 4YHCIIO, apu(dMETHYEeCKH KBaJpaTHBIA KOPEHbD;
YMEHUE  BBIIOJHATH JEWCTBHS C YWCIAMH, CpaBHUBATb U
YHOpAIOYMBATh 4YHUCJIA, NPEACTABIATH YHUCIA HAa KOOPAWHATHOMN
NpsIMOW, OKpYIJISATH 4YHCIA; yYMEHHUE JejaThb HNPUKUAKY U OLEHKY

pe3yabTaTa BEIYMCIECHUN




YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKAa3aTelIEM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEHU
0oJbllle €IMHULBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAllMOHATBHBIX BBIPAXKEHUH U
BBIPQXXEHUM C KOPHAMHU, Pa3jIoKEHUE MHOTOUJIEHa HAa MHOXHUTENH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHUE C
ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEWHBIC W KBAaJpaTHbIC YPaBHEHHS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM NEPEMEHHOH, CHUCTEMBI
JBYX JINHEHHBIX YPABHCHWM, JINHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUH 3a/1a4 U3 APYTUX IMPEIMETOB
U TIPaKTUYECKUX 3a7a4; YMEHHE HCIOJIb30BaTh KOOPIMHATHYIO
OpsIMYI0O M KOOPAMHATHYIO IJIOCKOCTH JUJISI M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QyHKUUS, rpaduk GyHKINUU, HYIH
byHKIMY, POMEKYTKH 3HAKOMOCTOSIHCTBA, POMEXYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJblIee M HAUMEHbIIEe 3HAYCHUS
byHKINY; yMEHHe OTIepPUPOBAThH MOHATUSIMHU: npsmMast
IPONOPLHUOHATIBHOCTD, JIMHEHHAs (QYyHKIMS, KBaJpaTuyHas (yHKLUA,
oOpaTHas NPOMOPIMOHATIBHOCTh, Mapabosa, rumnepOoia; yMeHHe
CTPOUTH IpadyKy QYHKIUH, UCTIONB30BATh TPa(GUKN IS ONPE/ICITICHUS
CBOHCTB IIPOIIECCOB M 3aBUCUMOCTEH, JJIS peIIeHHs 3a1ad U3 APYTux
y4eOHBIX TIPEIMETOB W pEaJbHOM JKU3HH; YMCHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXKIYy BEIMUMHAMU

YmMmenue OIepupoBaTh MOHITHSIMHU: MIOCJIEJOBATENbHOCTb,
apupMeTHyecKass M TeOMeTpUYecKas  IPOTPEeCcCHH;  YMEHHE
MCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBHOCTEH, (OPMYNIBI CYMMBI U
o0miero wieHa MpU peHIeHUH 33/1ady, B TOM YHCIE 337ad U3 JAPYTUX

Y4eOHBIX TPEMETOB U PEATTLHOM KUZHU

YMeHue peuaTth 3ada4u pa3HbIX THUIIOB (B TOM YHUCJIC HAa MPOLCHTEHI,

JO0JM MW 4YaCTH, ABHXKCHHC, pa60Ty, LHEHY TOBAapOB MU CTOUMOCTH




MOKYTIOK U yCIYT, HAJIOTH, 3a7]a4i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTABJIATH  BbIPAXKECHHUS,
ypaBHEHHUs, HEPaBeHCTBA M CHUCTEMbl IO YCIOBHUIO 3aJayH,
WCCIIE0OBATh MOTYyYECHHOE PEIICHUE W OICHUBAThH MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUYKA, OTPE3OK, MpsAMasd,
7y, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYroJbHUKH, NPSIMOYTOJIBHBIM TpPEYTrOlbHUK,
Me/aMaHa, OUCCeKTpUca M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajienorpaMM, poMO, TNPSMOYTOJIBHUK, KBapaT, Tpameuus;
OKPYXHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymeHue pemaThb 3ajadd, B TOM YHCIIE U3 MOBCETHEBHOM
KU3HU, HA HAXOXKJEHUE I€OMETPHUYECKHX BEJINYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB puryp u ¢pakton

10

VMeHHEe OIepHpOBaTh IOHATHSAMH: DPAaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; TAPaJUICIBHOCTh U MEPICHIUKYISIPHOCTh TMPSIMBIX,
yrojd MEXIy TPSMBIMH, TEPICHANKYISIP, HAKIOHHAS, IPOCKIIHS,
nozo6ue Guryp, mogo0HbIe TPEYrONIbHUKH, CHMMETPUS OTHOCHUTEIHHO
TOYKM ¥ TPSMOW; YMEHHUE paclio3HaBaTh PaBEHCTBO, CUMMETPHIO U
nogobue (uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYXaroleM MUpe
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YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, YTOJd
(BeMIMYMHA yTila, CUHYC U KOCHUHYC yIJla TPEYroJbHHKA), IJIOLIA/Ib;
YMEHHE OLIEHUBATh Pa3Mepbl MPEeIMETOB U OOBEKTOB B OKpPYKaIOIIEM
MHUpE; YMEHHE TMPUMEHATh (QOpMYIbl MEepUMeTpa U  IUIOMAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIATN Kpyra, oobema
MPSIMOYTOJIBHOTO TapajulefieNue/1a; yMEHHE NPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHHUS  JIJIS

BBIYMCJICHMS JUINH, PACCTOSHMM, IIJIOIIAIEH

12

YMmenue wu3o0pakaTh IUIOCKME (Urypsl M HX KOMOMHAIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB M  JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

VYmMmenue ONCprupoOBaThH IIOHATUAMMN . IMPAMOYTOJIbHaA CHCTEMA




KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPONU3BCACHUC BEKTOPA HA YUCJIO, CKAJIAPHOC ITPOU3BEACHUC BEKTOPOB,
YMCHHUE HCIIOJb30BaTh BCKTOPHBI M KOOPAWHATHI JJIA IPEACTABICHHA
JaHHBIX W PEIICHHUA 3aaa4, B TOM YHCIC H3 JPYIrux yqe6HBIX

[IPEIMETOB U PEabHOM JKHU3HU
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YMeHue onepupoBaTh IMOHSATHSIMHU: CTOJOMKOBBIE M KPYrOBBIE
qUarpaMMbl,  TaONWIBL, CcpeiaHee  apudmMeThdeckoe, MenuaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYCHHUS, pa3Max YHUCIOBOro Habopa;
YMEHUE  WU3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBbIBATH
MHPOpPMALIMIO, MPEACTABICHHYI0 B TaOJuIaXx M Ha JuarpaMmax,
OTpaXkarollyl0 CBOMCTBA M XapaKTEPUCTUKU pEabHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTb WM3MEHYMBBIE BEIMYMHBI B

OKpYXaroIeM MUpe
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YMeHue omnepupoBaTh TMOHATUSAMHU: CIYYaWHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIIEMEHTApHBIH HCXO.)
CITy4alHOTO OIbITa, CIIy4allHOe COOBITHE, BEPOSTHOCTH COOBITHS,
yMEHUE HaXOJUTh BEPOSTHOCTU CIIYyYallHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$IMI/I; YMCHHUE peulaTb
3aJa4d METOJIOM OpPraHM30BAaHHOTO mepedopa M C HCIOJIb30BaHHEM
[paBujia YMHOXKCHHA, YMCHHC OLCHHUBATH BCPOATHOCTU PCAJIbHBIX
COOBITUN W SIBICHUU, MMOHUMATh POJIb MPAKTHUUECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpPYXAIOLIEeM MHpPE M B JKU3HU;
3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €r0 POJIBKO B MACCOBLIX ABJICHHAX

16

YMeHue BbIOMpaTh MOAXOMAIANA W3YYCHHBIM METOJ I PEIICHUS
3a/1aud, MPUBOJIUTH NPHUMEPHl MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMATHUKH B
HUCKYCCTBE, OIMCHIBATh OTJCIbHBIC BBIJAIOIINUECS  PE3yJIbTaTHI,
HOJ'IY'-ICHHI)IC B XOJI€ paSBI/ITI/Ifl MAaTCMAaTUKNU KakK HaYI(I/I, HpI/IBOI[I/ITI)
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOM UCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Urcna 1 BEIYUCICHUS

11 Hatypanbnble u nensie yncina. [I[puzHaku 1eIMMOCTH 1ENbIX YHCEeT

1o OOBIKHOBEHHBIE M JIECATHYHBIE  JApPOOM,  MPOIEHTH, OECKOHEYHBIC
' MEePUOUIECKIE TPOOH

13 Panponaneupie uncna. ApudMeTrudyeckue onepanud ¢ paluOHAIbHBIMHU
' YyHUClIaMu

14 JleiicTBuTenpHbIe YHcTIa. ApHPMETHUYECKHE OIEpaluil C JIeUCTBUTECIBHBIMU
' YHClIaMU

L5 [TpubmkEHHbIE BBIUMCICHMS, TpaBUiIa OKPYIJICHHs, MNPUKHAKA M OILIEHKa
' pe3yJibTaTa BEIYMCICHUN
2 Anrebpanueckue BoIPaKEHHS

2.1 BykBeHHbIe BrIpakeHUs (BBIPaKEHUS C IEPEMEHHBIMHU )

’0 Crenenp ¢ mensiM mokazaTteneM. CTeneHb C PAMOHATBHBIM ITOKA3aTEIIEeM.
' CBoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanyeckasi 1poOb

”E Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(METHUECKUMH KOPHIMHU HATypaJIbHOM CTETIeHN
3 YpaBHeHUs U HEPaBEHCTBA

31 Henble u npoGHO-panrioHanbHble ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' yYpaBHEHUI

32 Henbie u npoOGHO-panoHaibHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TekCTOBBIX 3ama4
4 YucoBble MOCIe10BaTeIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIE0BATEILHOCTEN

4.2 Apudpmernueckass u TeoMmerpuyeckas Tmporpeccuu. @DopMyna  CIO0XKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHu# (ynkumu. Hynu gynkmum. IIpomexyTtku
5.1 3HAKOIOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMU. MakcuMymsl U
MUHUMYMBbl QyHkuuu. HaunOonbliee u HaumeHbllee 3HadeHHE (QYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1)

2)

3)

4)

5)

6)

7)

8)

9)

Anrebpa: 7-ii kacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepaboranHoe, 7
knacc/ Makaperues FO.H., Munmtok H.I'., Hemxos K.W. u ap.; mon penakmueii
TenskoBckoro C.A., AkunonepHoe o6mecTBo «M3narensctBo «IIpocsenierney
Anrebpa: 8 Kiacc : ydeOHHK Tl ydarmmxcst o0rieo0pa3zoBaTenbHbIX opranu3anuii / Al
Mep3smsik, B.b.ITononckwuii, M.C. Skup. — 2-e uzn., nopad. — M.: Berrana-I'pad
Anrebpa: 9 kiacc : yueOHHUK Ui ydamuxcs o0mieodpa3oBaTenbHbIX opranuzanmii / Al
Mepsnsk, B.b.ITononckuit, M.C.SIkup. — 2-e u3a., nopad. — M.: Benrana-I'pad

I'eomeTpus: 7 - 9-¢ kacchl: 0a30BBIM YPOBEHB: yUeOHUK; 14-¢ n3nanue, nepepadboTaHHOE,
7-9 knacc/ Aranacsu JI.C., byry3zos B.®., Kagomnes C.b. u np., AKIimoHepHoe
obmmectBo «!3narenscTBo «IIpocBerienne»

I'eomeTtpus : 8 kiacc : yd4eOHUK IS yJaluxcsi 001eo0pa3oBaTebHbIX OpraHu3anuii /
A.T'. Mep3nsk, B.b.ITononckuit, M.C.SIxup. — M.: Benrtana-I'pad,

I'eometpus : 9 kacc : ydeOHUK A7 ydanuxcsi o01meo0pa3oBaTebHbIX OpraHu3anuii /
A.T'. Mep3nsk, B.b.ITononckuit, M.C.SIkup. — M.: Benrtana-I'pad

Marematika. BepossTHOCTb U cTaTUCTHKA. /-9 Kilacchl: y4eO. 11 001eo0pa3oBaTeIbHbIX
yupexaenuil (6a3oblil ypoBenb)/ koyutektuBa W.P. Beiconkuii, U.B. fmenko
Marematuka. BepossTHOCTb U cTaTUCTHKA. /-9 Kilacchl: y4eO. 11 001eo0pa3oBaTeIbHbBIX
yupexaenuii (6a3oBblil ypoBeHb)/ koyuiektusa W.P. Beiconkuii, U.B. fmenko
MaremaTika. BeposTHOCTb U cTaTUCTHKA. /-9 Kilacchl: y4eO. s 001eo0pazoBaTeIbHbIX

yupexaenuii (6a3oBblil ypoBens)/ koyuiektusa W.P. Beiconkuii, U.B. fmenko

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1) JlunakTuueckue MaTepuaisl o aaredpe s 7 kiacca/3sasu4 JI.U., Kysuerosa JI.B.,

Cysoposa C.b., -M., IIpocsenienue.



2) Anre0pa : IMIaKTUYECKUE MATEPHAJIbI | 8 KIacc : MOCOOHE IS yUaIuXcst
obmieoOpazoBarenbHbIx opranusanuii / A.I'. Mepansik, B.b. [lononckwuii, E.M. PabunoBuy
u ap. — M. : Benrana-I'pad, 2018. — 96 c.

3) Aunre0pa : AMAaKTUYECKUE MATEPHAIbI : 9 Kiacc : OCOOHe A yUaluxcst
obmieo0pa3oBarensHbIx opranu3anwii / A.I'. Mepansik, B.b. I[lononckuii, E.M. PabunoBud
u ap. — M. : Berarana-I'pad, 2018. — 96 c.

METOIHUYCCKOEC rmocooue AJISL YYUTCIIA,

4) KHM no reometpun kK yueOHuky Atanacsina JI.C.:
pabouune TeTpaau;
JTUTAKTUYECKUE MaTepUaIbl;
CaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PA0OTHI;
TeMAaTHYECKUE TECTHI;
JHArHOCTHYECKUE TECTHI;
«3agaum mo reoMeTpun. 7 — 9 KI1accu».

5) COopHUK 3a7a4 ¥ 3aJaHHI I TEMAaTHYECKOTO OIIEHUBAHUS [T0 TE€OMETPUH IS 8 Kilacca. -
M.: Bentana-I'pad, Mepznsax A.I'., [Tononckuit B.b., Pabunosuu E.M., Sxup M.C.
6) COopHHK 3a/1a4 U 3aJaHUM IS TEMATHYECKOTO OLEHUBAHMS 110 TEOMETPHH I 9 Kiacca. -

M.: Benrana-I'pad, Mepznsax A.I'., [lononckuit B.b., Pabunosuu E.M., Axup M.C.
7) YMK k nporpamme W.P. Beicomikoro, U.B. Sienko, MeToquuecKie peKOMEH AN JIJIsI

YUHTEIA, JUAAKTUYECKHE MaTeprasl 7-9 Ki.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS:/WWW.YAKLASS.RU

HTTPS://SKYSMART.RU
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