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IMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA 00ECIeUYMBAET U3YyUEHUE IPYIUX JUCLUUIUIMH KaK €CTECTBEHHO-
HAyYyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
MPOJOJDKEHNST 00pa3oBaHWsl W JUISl TOBCEIHEBHOW O KM3HU. PasButne y
oOydaromuxcsi Hay4YHBIX MPEICTaBICHUM O TPOUCXOXKICHHH U CYITHOCTU
anredpanyeckux aOCTpakiuii, crnoco0e OTpaKeHUsT MaTeMaTUYECKON HayKou
SBJIEHU W TPOLECCOB B NPHUPOJE M OOILIECTBE, POJIM MaTEMaTHYECKOrO
MOJICJIMPOBAaHUS B HAyyHOM T[IO3HAHMUM U B IMPaKTUKE CIOCOOCTBYET
(hOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIUICHUSA, HEOOXOAUMBIX
JUISL  aJanTalid B COBPEMEHHOM mHdpoBoM oOmiecTBe. M3ydenune anreOps
ofOecrieunBaeT  pa3BUTHE YMEHHsA  HaAOmOIaTh, CpaBHUBAaTh, HAaXOAWUTH
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JIEUCTBHUS, BBIBOABI, (HOPMYIMpPOBAThH
yrBepxkaeHus. OcBOoeHHE Kypca anreOpsl 00ecredrBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYArOMIMXCS: OHHU HCIONB3YIOT JCTyKTUBHBIE W WHIYKTHBHBIC
paccyxieHus, o0OOLIeHHEe U KOHKpPETH3aluio, abCTparupoBaHHWE M aHAJIOTHIO.
OOyueHue anreOpe NpeanojaracT 3HAYUTENbHBII O0BEM CaMOCTOSTENbHON
JESATENIbHOCTH  00YyYaroIMUXCsl, IOITOMY CAaMOCTOSTEIBHOE pEeIleHuEe 3ajad
00y4aroIuMUCS SBJSIETCS pealin3aineid eI TeIbHOCTHOTO IPUHIIMIIA O0yUeHUSI.

B crpykrype mnporpammbl ydeOHOTO Kypca «Amnrebpa» yrayOiaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 33aHMMAIOT COJEP>KATEIbHO-METOINYECKUE JIMHUU:
«Yucna ¥ BBIYHCICHUS», «ANreOpanuyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DyHkumm». Kaxmas U3 3THX COJEpKATEIbHO-METOIUYECKHUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUEHHUsI Kypca, B3aUMOJEHCTBYS C
IpYyTUMH €r0o JHHUSIMH. B xome u3ydeHus Kypca OOydarolmuMmcsi MPUXOAUTCS
JIOTUYECKH PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsI3M
C 3TUM B IporpamMmy yd4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, IIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4ecKOro
oOpa3oBaHMsI H  CIIOCOOCTBYIOIIME  OBJAQJCHUIO  OOYYAIOMIUMHUCS  OCHOB
YHUBEPCAJIIBHOTO MAaTeMaTH4YeCKOro s3blka. ComepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCA €ro HHTErPUPOBAHHBIN
XapaxkTep.

Conepxxanue muHUM «Yucna W BBIYMCICHUS» CIYKAT OCHOBOW JUIA
JabHEUIIET0 M3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaOIIUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
XKU3HU. Pa3BUTHE MOHATHA O YMCJIE Ha ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs



CBS3aHO C PAIMOHAIBLHBIMU W HPPALMOHATBLHBIMU YHUCIAMH, (HOPMUPOBAHUEM
MPEJICTABICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JMHUHA OTHECEHO K CpeHeMYy o01iemMy 00pa3oBaHUIO.

CopeprkaHue AByX anreOpandecKkux JIMHUM — « AJTeOpanyecKue BhIPaKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Yy OOYyUarOLIUXCA
MaTeMaTHYECKOTO amnmapara, HeOOXOAMMOIO ISl pelIeHHUs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKpYXKaroliei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111Er0
oOpa3oBaHusl y4eOHBI MaTepuajd TPYNIUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpOKEeHMA. AjreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKU KakK s3bIKa s
IIOCTPOEHUSI MATEMAaTHYECKUX MOJEJIEH, ONMCAaHUS IPOLIECCOB M  SIBJICHUU
peasibHOTO MHpa. B 3amaun oOydeHus anreOpe BXOIIT TaKKe JalbHEUIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, IS
OCBOGHHMSI Kypca UWH(GOPMATUKH, U OBIAJCHHE HAaBBIKAMU JIEIyKTUBHBIX
paccyxnaenuil. IIpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanre QyHKIMOHAIBHO-Tpa(pUUeCcKOi JIMHUK HALEICHO Ha MOJy4YeHHE
oOyJaromuMucs 3HaHUH 0 QYHKIMAX KaK BaKHEUIEH MaTeMaTHYeCKOW MOJENd
JUISL OTIMCAHUS U UCCIIEOBaHMs Pa3HOOOpa3HbIX MPOLECCOB U ABJICHUN B MIPUPOJIE
u oduectBe. M3ydyeHne marepuana CHocoOCTBYET pPa3BUTHIO Yy OOy4arouuxcs
YMEHHSI UCIIOIb30BaTh PA3JIMYHbBIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJIMYECKOTO, TpauuecKoro, BHOCUT BKJIaJg B (OPMHUPOBAHKE
NPEICTABICHUN O POJIM MATEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

Yriy6néHHbIi Kypc anreopbl XapaKTepHU3yeTCs U3YYEHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO allapara M CBSI3aHHBIX C HUM METOJIOB
pemeHust 3amad. AunreOpa SBIACTCS SI3bIKOM IS ONMHUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTeMaTH4ecKoro mojaenupoBaHus. [lpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUCHHM U TPUHATHIE B aiuredpe
mpaBuia MX KOHCTPYHMPOBAHHUSL CIIOCOOCTBYIOT  (DOPMUPOBAHUIO  YMEHUU
000OCHOBBIBATh M JI0KA3bIBATh CYXKJCHHS, PA3BUBAIOT MATEMATUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAarJISIIHO PAaCKPBIBAIOT MEXAHW3M JIOTMYECKHX MOCTPOCHHM M y4yaT HX
npuMeHeHuto. Tem campiM anreOpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(opMUPOBaHNUN HAYYHO-TEOPETUUECKOIO MBIIIIEHHUS 00yYarOIIUXCS.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax H3ydaeTcsi Y4YeOHbBIH Kypc
«Anredpa», KOTOPBIM BKIIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3/eiibl COJEPKAHUS:
«Yucna ©  BBIYUCICHUS», «ANTeOpanuecKkue BBIPAKECHUS», «YpPaBHEHHUS U
HEpPaBEHCTBa», « DyHKIHN.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 408 yacos: B 7 kiacce
— 136 4gacoB (4 yaca B Heneno), B 8 kiacce — 136 vacoB (4 yaca B Heneno), B 9
Kkiacce — 136 yacoB (4 yaca B HEJIEITIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yucsia v BIYMCIIEHUS

Panmonanbabie uncia. CpaBHEHHE, YNOPSAIOYMBAHHE U apU(METHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YucaaMu. YucioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajJbHbIM IIOKa3aTeleM M €€ CBOWMCTBA. 3alHUCh YKCIA B
NECATUIHOHN ITO3UIIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TEKCTOBBIX 3a/1a4d apupMeTHYecKuM crocodoM. Pemenue 3agau u3
peanbHOM MPaKTUKU HA YacTH, HA JAPOOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHHI
U TPOTNOPIUN MpU pEelIeHUH 3ajlad, pEIIeHHe 3ajad Ha JIBIKEHHE, padorTy,
MOKYTIKH, HAJIOTH.

JlenmumocTsb 1eabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie U cocTaBHble uuciaa. UYETHble W HEYETHbIE uucia. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIUMOCTH CYMMBI M
MPOU3BEACHUS LIEbIX YHCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaunGompmuii oOnuii 1enuTenh ¥ HaMMEHbIIIee 001Iee KpaTHOE BYX YHCE].
B3aumHo npocteie yncna. Anroput™ EBkinpa.

Jlenenue ¢ octaTkoM. Apru(pMETHIECKUE OTIEPAIIMH HAJl OCTAaTKaAMHU.

AnredpanvecKue BbIPAKEHUSI

BripaxkeHne ¢ NEepeMEHHBIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBieHre 3aBUCUMOCTH MEK]1y BEJIMUMHAMH B BUJI€ POPMYJIBI.

ToxaectBo. ToxaecTBeHHbBIE TTPeoOpa30BaHMs ANTeOPANICSCKIX BBIPAKEHUH.
JloKa3aTeabCTBO TOKAECTB.

Opnowiensl. OJHOWIEH cTaHAAPTHOrO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOrousieH craHgapTHOro Bujaa. (CTENneHb MHOTrOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXXEHUE U JIeJieHhe MHOrowieHoB. [IpeoOpazoBanue
1[EJIOTO BhIpakeHUs B MHOTOWIeH. KopHU MHOrouJsIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMbI U KBaApaT Pa3HOCTH
JIBYX BBIpaKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpAXEHUH, pPa3HOCTb
KBaJ[paTOB JIBYX BbIPaKEHUM, MPOU3BEICHUE PA3HOCTH U CYMMBI ABYX BBIPOXKCHUH,
CyMMa U Pa3HOCTh KyOOB JBYX BBIPKCHUM.

Pa3noxxeHne MHOTOUJIEHA HA MHOXKUTENU. BriHECEHHE 00111eTO0 MHOXKUTES 32
CKOOKH. MeTos rpylImUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHHI
C OOHOM IIEpEMEHHOW. PaBHOCWJIBHOCTP ypaBHEHMH. YpaBHEHHE  Kak
MaTeMaTU4YEeCKasi MOJEINIb PEAIbHOW CUTYaIlNH.



JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO0 KOpPHEW IJIMHEHHOIO
ypaBHEHHMs. PemeHne TEKCTOBBIX 3aJad C IOMOLIBIO JIMHEWHBIX YpPABHEHH.
JIuHeliHOE ypaBHEHME, COIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPAaBHEHMM C JBYMs I€PEMEHHBIMHU.
['padpuuecknii MeTON pEHIEHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHUWA C JBYyMS
IepeMEeHHBbIMU. Perenne cucTteM JIMHEWMHBIX YPABHEHHU C JBYMsI IEPEMEHHBIMU
METOAOM TIOJCTAHOBKM M METOJOM cloxeHus. (CucremMa JByX JIMHEMHBIX
YPaBHEHMH C IBYMs IIEPEMEHHBIMU KaK MOJECIIb PEAIbBHOW CUTYalIUH.

DOyHKUIMHA

Koopaunara Touku Ha npsiMou. YUCIOBBIE TPOMEXKYTKHU. PaccTosiHre Mex Iy
JIBYMsI TOUKAMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHasi cucremMa KOOpAMHAT. AOcCIcca W OpAuHATa TOYKHM Ha
KOOpAMHATHOM TuIocKOCTH. [IpuMepsl rpadgukos, 3agaHHbix (Gopmynamu. UrteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHstne QyHKOuu.
@OyHKIUS Kak MareMmarhuueckas MoOJeNlb peajdbHoro mpouecca. OO0nacTh
ompeneneHuss W obOnacth 3HadeHuM GyHkuu. CrocoObl 3amanus GYHKIUU.
I'paduk pynkuuu. Ilonarus MakcuMyma ¥ MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEpax peaIbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuusa, e€ cpoiictBa. ['padux nuueirnoit (ynkumu. I'padpuk
bynkun y = |x|. Kycouno-3amannpie QyHKIHH.

8 KVIACC

Yuciia ¥ BIYMCICHUSA

KBaapatHbie KOpHU. Apu(pMETHUECKUI KBaAPATHBIA KOPEHb U €ro CBOICTBA.
[loHATHE HMppanUOHAIBHOrO 4ucia. J(eMCTBHS € HMppalMOHAJIBHBIMA YHUCIAMU.
CBolicTBa IEUCTBUIN C HPPALMOHAIBHBIMYA YrciaMu. CpaBHEHHE UPPALMOHAIBHBIX
qHUCel.

[IpencraBiieHuss O PpACIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJlbHBIX, LIEJbIX, PAMOHAJIBHBIX, JEHCTBUTENBHBIX Yncen. CpaBHEHUE YNCEIL.
YucnoBble MPOMEKYTKH.

HevictBuss ¢ ocratkamu. Octatku creneHe. lIpuMeHeHme oOcCTaTkoB K
PELIECHNIO YPaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl OOBEKTOB OKpYXKAIOUIETO MHpa, AJIUTENBHOCTh IHPOIECCOB B
OKpy»katromeM Mupe. CTaHIapTHBIN BU YUCIIA.

AJuiredOpanvecKue BbIPaKeHUs!

Anrebpanyeckass apoOb. JlomycTHMble 3HAa4YeHHs] NEPEMEHHBIX B JAPOOHO-
palMoHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod Jpoowu.



CrnoxeHue, BBIYMTAHHWE, YMHOXXEHHE U JeJieHHEe anreOpanueckux ApoOei.
Brigenenne menoit yactu aareOpandeckoi 1poomu.

Panmonaneubie BBIPAXKEHUS. ToXIeCTBEHHbIE npeodpa3zoBaHUs
PalMOHAIBHBIX BBIPAKEHUH.

JlomycTuMBbIE 3HA4YE€HMsI IEPEMEHHBIX B  BBIPAXKECHUAX, COJEpXKAIIMX
apudmMeTnyeckue KBaapaTHblE KOpPHH. TOXJeCTBEHHbIE MpeoOpa3oBaHUs
BBIPAKEHUI, COIEpKAIIMX apU(PMETUYECKHE KBAJPATHBIE KOPHHU.

CreneHb ¢ LETbIM MOKa3aTeaeM U e€ cBoiicTBa. [IpeoOpazoBaHue BhIpaXeHUI,
COZEPIKAILMX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApaTHOTO YypaBHEHMUS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHUs. Teopema Buera.
VYpaBHEHU, CBOJUMBIE K TMHEHHBIM YPABHEHHSIM WM K KBaJIPATHBIM YPaBHEHUSIM.
KBagpatHoe ypaBHEHHE ¢ mapaMeTpoM. PelleHne TEeKCTOBBIX 3a/1ad C ITOMOIIBIO
KBa/IPAaTHBIX YPABHEHUM.

JlpoOHO-parmoHaIbHBIE  ypaBHEHUS. Pemienne  IpoOHO-panroHaTBHBIX
ypaBHEHUHU. PelieHne TEKCTOBBIX 3aJad C TOMOINBIO IPOOHO-PAIIMOHAIBHBIX
ypaBHeHUH. ['paduueckast uHTEpHpeTaus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. Cl0KeHne
U YMHOXXEHHME YHCIOBbIX HepaBeHCTB. OLEHWBAaHUE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHM HEpaBEeHCTBA € OJHOM IIepeMEHHOW. MHOXECTBO
pelIeHnil HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHelHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €T0 PEIICHUM.
Penienne TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IE€peMEHHOM. PemeHue TEKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIUN

OobnacTh onpeAeneHuss 1 MHOXECTBO 3HaUeHUH QyHKuu. CriocoObl 3a1aHus
bynxuit. ['padux ¢pysnkun. Urenue cBoiicTB pyHkun 1o e€ rpadpuxy. [Ipumepst
rpa¢ukoB QyHKIUHN, OTPAKAIOLUIUX PEATIbHBIE TPOLIECCHI.

JluneitHas ¢QyHkuua. @DYHKIUM, ONMCHIBAOIIKE NPSIMYI0 U OOpaTHYIO
POMOPIIMOHATIFHBIC 3aBUCUMOCTH, UX TPaPUKH.

Oynxipn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
KycouHno-3aiannbie yHKIUY.

9 KJIACC

Yucaa 1 BEIYUCJICHUSA



Kopenp n-ii crenenm u ero cBoicrBa. CTeneHb C palMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJuiredOpanvecKue BbIPaKeHUs!

ToxnaecTBeHHble NpeoOpa3oBaHUs BBIPAXKEHUN, COAEP)KAIIMX KOPEHb n-U
cTenieHu. ToXKIeCTBEHHbIE IPE0Opa30BaHuUs BbIPaXKEHUH, COAepKaIUX CTEIEHb C
palMOHAIBHBIM [TOKA3aTEIEM.

KBagpatneii TpéxuneH. KopHm kBagpaTtHOro TtpéxwieHa. PasnoxxeHwne
KBaIPAaTHOTO TPEXWICHA HA TUHEHHbBIE MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHuUs. [Ipumepsl TpUMEHEHUN METOIOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI TMEPEMEHHOW, TpaUuecKoro MeToAa MpH PEeIICHUU
ypaBHEHUM 3-U U 4-U CTENICHEM.

Pemenue npoOHO-paliMOHABHBIX YPaBHEHUH.

Pemrenne cucrem ypaBHEHMI ¢ JByMs IEPEMEHHBIMU. PelieHne npoctenmmx
CUCTEM HEJIIMHEWHBIX YpaBHEHHM C JByMs nepeMeHHbIMU. ['paduueckuii Meron
pEelIeHUs] CUCTEMbl HEJTMHEHHBIX ypaBHEHUN C JByMs nepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMH KAaK MOJEIb PEATBHOU
CUTYALUHU.

UucnoBble HepaBeHCTBA. PellleHre NMHENHBIX HEPaBEHCTB. [[0Ka3aTesbcTBO
HEPaBEHCTB.

KBagpaTHble HEpaBeHCTBA C OOHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOAOM M METOJOM MHTEpPBajIoB. MeTOa MHTEPBAIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

PemreHne TeKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMU. PellleHne HepaBeHCTBA € JABYMs
nepeMeHHbIMU. CHCTEMBl HEPAaBEHCTB C JBYMs MEpEeMEHHbIMU. [ 'paduyeckuii
METOJI PELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKUIMHA

Oyukiusa.  CpoiictBa  (QyHKUMIA:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXKYTKM BO3pacTaHus U yObIBaHUS (DyHKIINH,
4ETHBIE ¥ HeUETHBIE (YHKIINH, HanOOJbIIIee U HAaNMEHbIIIee 3HAYCHUSI (PYHKIIUH.

KBanparnunas ¢yHknus u e€ cBoicTBa. lcmosnb3oBaHHE CBOWCTB
KBaJpaTUuHOM  (QyHkumu Ui pemeHus 3anad.  [loctpoenuwe  rpaduka
kBagpatnuHoil ¢yHkiuu. I[lomoxkenue rpaduka KBagpaTHYHOW (QYHKIMH B
3aBUCHMOCTH OT €€ ko3 durmentos. I'padpuku GpyHkuuii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. I[loctpoenne rpadpukoB GyHKIUHA ¢ TOMOIIBIO IPEOOpPa3OBAHMIA.

HpobHo-nuneiinas Gyukuus. MccnenoBanue QyHKIIHA.

®yHKkuus y = X" ¢ HaTypalbHbIM IIOKa3aTelIeM /1 U €€ Tpaduk.

YucsioBble MOCIEA0BATEILHOCTH U IPOrPecCHu



[TonsitTue 4yucnoBol mocnenoBareabHOCTU. KoOHEUHble W OECKOHEUYHBIE
nocienoBaTenbHOCTH.  OrpaHMuY€HHas  IMOCJEN0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocienoBaresbHOCTh.  CrnocoObl  3ajaHus
NOCJIEI0BATEIbHOCTU: ONUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYNBI #-TO
YJICHA, PEKyPPEHTHBIM.

Apudmernueckass U TeoMmeTpuyeckas mporpeccur. (CBOWCTBa UIICHOB
apu(pMETHIECKO M TeoMeTpudecKkoi mporpeccuir. Dopmynbl 7n-TO dieHa
apumMeTndecKko u reoMeTpudeckor mporpeccuit. DopMynbl CyMMBI MEPBBIX 71
YJIEHOB apU(PMETHYECKON M TeOMETPUUYECKON mporpeccuil. 3ajauyu Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEIUTBHI.

[IpeacraBieHre O CXOAUMOCTH TOCIEAOBATEIBHOCTH, O CYMMHUPOBaHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOTPECCHUM.

Meron maremaTudeckor HHAyKIUK. [IpocTrenmme npumepsl.



IVIAHUPYEMBIE PE3VIJIbTATBEI OCBOEHUA [TPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) TPY10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYeCKOro BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOI'O IMO3HAHMS:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
MO3HAaHUA MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JAESITEIbHOCTH;

6) ¢usnyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1Ar OOy YU :



FOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECKHUE 3HAHWUS B HMHTEPECAX CBOETO
3I0pOBBsl, BEICHHWS  3J0pPOBOrO  o0Opa3a JKM3HM  (30pOBOE  IHUTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHITHH H OTABIXa, perysipHas (u3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIME HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTHU OKPYXaIOIIeH Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLICHKM KX BO3MOJKHBIX ITOCJICACTBUU UISI OKPYKAKOIIEW Cpelibl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEIICHNUS,

8) ajanranuM K M3MEHAKINMMCH YCJIOBHSAM COLMAJBHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUAX HEOMPEACTEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA IPYTUX;

HEO0OXOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, (HOPMYIHUPOBAThH HIIEH,
MOHSATHSI, TUIIOTE3bI 00 0OBEKTaX M SBJICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIJIaHUPOBATH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMio, BOCHPHHHMATH
CTPECCOBYIO CHTYaIlUI0 KaK BBI30OB, TPEOYIOMMA KOHTPMEp, KOPPEKTHPOBATH
NMPUHUMAEMbIe pelIeHus] U JeWCTBUSA, (OpPMYyJIUpPOBAaTh U OIEHHUBATh PHUCKH U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOCHHS MpOTrpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
obmero odpa3oBanus y obydJaromierocs OyayT chopMHpOBaHEI MeTanpeAMeTHbIe
pe3yJbTaThl, XapaKTePU3yIOIIHeCs OBJIAJICHHEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMU  JICUCTBUSMHU,  YHUBEPCATHHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMH M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJISITh U XAPAKTEPU30BATHh CYLICCTBCHHBIC IMPU3HAKA MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
OTIPEICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUH,
OCHOBAHUSI /11 000OIICHHS M CPAaBHECHHS, KPUTEPUHU ITPOBOAMMOIO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIUpPOBaTh U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

paz0OupaTh 10Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTEIbCTBA MAaTEMaTHYECKUX
(akToOB, BBHICTPAMBATh APTYMEHTALIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW HHIYKIHH, OOOCHOBBIBaTh COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTeabCcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOXO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHYy HKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIECHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTrO OOBEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXKAY CO0O0i;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOLIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
IPOBEIEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OSKCIHEPUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOTYUCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TaKKE BBIIBUIATh
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH HWHGOpPMAIMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BbIOUpaTh (popMy TpenacTaBieHHs WHGOpPMAUM W WIUTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, NPEUIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
IESIMA  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHUPOBATh MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMs, COIMOCTABISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIMNA U OCOOSHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTHLHON
paboThl TMpU pEIICHUH Y4eOHbIX MaTEeMaTUYeCKUX 3aj]ay, MPUHUMATH IIeb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloTHhl,
pacrmpesensiaTb BHIBI padOT, HOTOBApPHBATHCSA, OOCYKIATh IMPOIECC U PE3yJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ HWHBIE); BBINOJIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU UJIEHAaMH KOMAaH/Ibl, OIICHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUMH pe3yiabTaT 10
KpUTEpHUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI [IJISl PEHICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYallUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE,
IpYIIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, aJTOPUTM pelIeHUs 3aAadd (WId €ro
4acTh), BBIOMpATh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHTHI
penieHuit ¢ ydéToMm HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIQJIETh CIIOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHusl MaTeMaTUYeCKOM 3a/1aur, CAMOMOTHUBAIUU U pedIIeKCUu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JIEATEIbHOCTU IMOCTABICHHOW LENHU U
YCIIOBUSIM, OOBSACHATH MMPUYUHBI JOCTHKCHHS WIM HETOCTIKEHUS 11€TTH, HaXOAUTh
OmMOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMHU NpPU H3yYEHUU MaTEeMaTHUYECKUX OOBEKTOB U (PAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLICHKY PELICHUS 3a/1a4uH.

NNPEAMETHBIE PE3YJbBTATBI

K konity oO6yuenus B 7 kjacce oOy4Jaromuics MOJIYIUT CIASAYIONTHE TPEeIMETHbBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHabie ncaa.

[lepexoauth OT OHOM (OPMBI 3allUCH YUCEN K Jpyroi (ImpeoOpa3oBLIBATH
JEeCATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYI) B JCCATUYHYIO, B
JACTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAJIbHBIX YHMCEJ, MHOXKECTBA LEIBIX
YHCEJI, MHOXKECTBA PAIMOHAIBHBIX YHCEJI MPH PEIICHUU 3a4a4, MNPOBEICHHUHU
PACCYXKIECHUU U JOKA3ATEIbCTB.

[TonuMaTh 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIUCH HATYPaJbHOTO YHCIA.

CpaBHMBATH M YHOPSAOUYMBATH pallMOHAJIBHBIC YUCIIA.

BrinonusaThe, couerass yCTHbIE U NMHCHBMEHHBIE MPUEMBI, apudmeTnyecKue
JIEUCTBHS C PAallMOHAIIBHBIMU YHCIIAMU, UCMHOJIb30BaTh CBOMCTBA YMCEN U IMpaBuUia
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BHIUMCIICHUM.

BbInonHATH 1EHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IMOKa3aTEIIAMHU.

Haxoauts 3HaY€HHSI YMCIIOBBIX BBIPAXKEHHM, COACPKAIIUX PALUOHAIBHBIC
Yucjaa U CTENEHU C HaTypaJlbHBIM I[OKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TIPUEMBI BEIYHCIICHHUS, COCTABIIATh M OIICHUBATH YHCJIOBBIC BBIPAKEHUS
IIPU PEIICHUHU MPAKTHUYECKUX 3aJ1a4u U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyraarh 4Wciaa C 3aJaHHOM TOYHOCTBIO, a TakXKe IO CMBICIY
MMPAKTUYECKOM CHUTYaAllMW, BBINOJHATh TMPUKUAJIKY M OLEHKY pe3yibTara
BBIUMCIICHUN, OIIEHKY 3HAYE€HUM 4YHCIIOBBIX BBIPAXKECHUW, B TOM YHCIE IMpPH
pEIICHUY MPAKTUYECKUX 3a]a4.

Pemrate TekcroBBIe 3amaund  apUDMETHUECKUM CIOCOOOM, HCIIOIb30BaTh
TaOJIUIBI, CXEMBI, YEpPTEeXKH, JPYTHe CpeJCTBA IPEJCTABICHHUS JIaHHBIX MPH
pelIeHUN 3a1ay.

Pemate npakTUKO-OPMEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIC C OTHOIIEHHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYHUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ysbTaThl pEIICHUs 3a7lad ¢ YYETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1emMMOCTb.

Jloka3pIBaTh ¥ MPUMEHSATH IIPU PEIICHUH 3aJa4 IPU3HAKH JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku 1eTMMOCTH CYMMbI U IPOU3BEACHHUS LEIIBIX YUCET.

PacknanpiBaTh Ha MHOKUTENIN HATyPAJIbHBIE YHACIIA.

CBOOOJHO oOmepupoBaTh MOHATUSAMU: UYETHOE YHUCIO, HEYETHOE YHUCIO,
B3aMMHO ITPOCTBIE YHCIIA.

HaxoauTte HamOoJbIIMA OOIIMI JeTUTENh U HaUMEHbIee 00IlIee KpaTHOE
YHUCeJl M UCIIOJIb30BaTh UX MPH PEIICHNUH 3a]a4, IPUMEHATh AITOpUTM EBKnnaa.

OnepupoBaTh MOHATHEM OCTaTka II0 MOIYJIIO, HIPUMEHATH CBOWMCTBA
CPaBHEHHU IO MOAYJIIO.

AJuiredOpanvecKue BbIPaKeHUs!

BrIpaxkeHns1 ¢ NEPEMEHHBIMU.

Hcnonp30BaTh anredpanyecKyr0 TEPMHUHOJOTHIO M CUMBOJIMKY, MPUMEHSThH
e€ B [IpolIecce OCBOEHUS YUEOHOro MaTepuaia.

HaxomuTte 3HaueHMs] OyKBEHHBIX BBIPRXEHHUH IpPU 3aJ@HHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  NMOHATHE  TOXKAECTBA,  BBINOJHATH  TOXIECTBEHHBIC
peoOpa3oBaHus BIPAXKEHUM, JOKa3bIBaTh TOXK/IECTBA.

MHOrouJsIeHBbI.

BoimonHsATe  mpeoOpa3oBaHUs  1IEJIOTO  BBIPAXKEHHUS B~ MHOTOYJIEH
IpUBEIEHNEM TTOJOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

BbINONHATH 1eHCTBHS (CI0KEHNE, BBIUUTAHUE, YMHOKEHHE) C OJHOYJICHAMU
¥ C MHOTOWIEHAMH, IPUMEHATh (POPMYJIbl COKPAIIEHHOIO YMHOKEHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILLEHUS BBIYUCIICHHIA.

OCyIIEeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOLIEro MHOKUTEJSI, TPYNIIUPOBKH CJIaraéMbIX, MPUMEHSs
(opMyJIbl COKpPAIIEHHOTO YMHOKEHUS.

[TpumeHsATh npeoOpa3oBaHUsI MHOTOWICHOB JJIsi PEUICHUS Pa3IudHbIX 3a/1a4
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IMOKA3aTEISIMUA IS
peoOpa3oBaHus BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate JiMHEMHBIE YpaBHEHUA C OJHOM IEPEMEHHOW, NPUMEHSSA IpaBUiIa
IIEpEXo0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATs, sBisieTCS
JIM YUCJIO KOPHEM YpPaBHEHUS.

[TonGupate mnpuMepsl Map 4YHUCEIN, SBIAIOIIUXCS PEIICHUEM JIMHEHHOTOo
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.



CTpouTh B KOOPJIMHATHOW IJIOCKOCTU TIpadUK JHMHEWHOTO YpaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemrate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C ABYMsI IIEPEMEHHBIMU, B TOM
qucie rpaguuecky.

CocTaBnsTh M pellaTh JMHEWHOE YpaBHEHUE WA CHCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3a/Jauyd, WHTEPOPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ MIOJyYEeHHbIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunate! u rpaduku.

N300paxaTh Ha KOOPIAUHATHON PSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJbl, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKe.

OTmedaTs B KOOPAUHATHOM INTIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUU.

CtpouTts rpaduku TMHEHHBIX (DYHKIINAH.

OnucelBaTh C TOMOIIBIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOJUTENILHOCTbD, BpEMSI, 00bEM PabOTHI.

HaxoauTs 3HaueHre QyHKIUY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cmoco® MpeACTaBICHUS U aHATU3a MH(POPMAIIIH,
U3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAdUKOB PEATBbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWMCTBA (YHKUMH i aHaiuu3a Trpa@uUKOB pealbHbIX
3aBUCUMOCTEN (HyIH (QYHKIMH, NPOMEXYTKH 3HAKOIMOCTOSHCTBA (PYHKIIUH,
IPOMEXKYTKH BO3pacTaHusi W yObIBaHUS (DYHKUIMH, HAauOOJbIIEe W HAaUMEHBIIEE
3Ha4YCHUs PYHKIUN).

Hcnonp3oBaThk rpaduku AJis UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pEIIeHNH 337129 U3 IPYTHX yU4eOHBIX MPEAMETOB U peaibHON )KU3HU.

K koHI1y 00yuyeHus B 8 kiacce oOydaromuiicss HOMyYUT CIEAYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:
Yucsia v BIYMCICHUS
HppanmonanbHbIE YnCIIa.
[loHnMaTe W UCHONB30BaTh NPEACTABICHHS O PACIIMPEHUH YHCIOBBIX
MHOYECTB.
CB0OOOJHO ONEepUpPOBaATh MOHATUAMU: KBaJApaTHBI KOPEHb, apu(PMETHUECKUN
KBaJpPAaTHBIM KOPEHb, UPPALUOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOPHHM,  HUCIONB3ySl  TpPU  HEOOXOIMMOCTH  KaJbKYJSTOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKALUIUX KBAJpPAaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEHN.

Hcrnonb30BaTh HayaJlbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYTJIEHUS U BBIUMCICHUN, N300paXkaTh JEMCTBUTEIbHBIE
YKCJIa TOYKaMU Ha KOOPJAUHATHOM MPSMOM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MalbIX YHCET C MOMOUIbIO JECATUYHBIX
npobeit m creneHeld yucia 10, 3anuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAYEHUS
peanbHBIX BEJIUYHH C UCIIOIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUM.

J1emMMOCTb.

CB0OOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJIO, HPUMEHAThH
CBOMCTBA CPaBHEHUU MO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBI M MPOU3BEACHUS MO
JAHHOMY MOZYJIIO.

AJuiredOpanvecKue BbIPaKeHUs!

JpoOHO-pallnOHANIbHBIE BHIPAYKEHUSI.

Haxomute pomyctuMble 3HAU€HUS NMEPEMEHHBIX B JIPOOHO-paIMOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHSATH OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IpOOH.

BoinonuaATe npuBeneHue anredpanyeckux ApodOel K o0lieMy 3HaAMEHATENto,
CIIOKEHHE, YMHOXKEHHE, JeJIEHNE allreOpandeckux ApooeH.

BbINONMHATE TOXAECTBEHHBIE TPE0Opa30BaHMsl pallMOHAIbHBIX BBIPAXKECHUM.

[TpumeHsATh MpeoOpa3oBaHMs BBIPAXKEHUN JJI pELIEHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

CreneHn.

[IpuMEHATP TMOHATHE CTENEHH C LEJIbIM  II0Ka3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BEIPAKECHHM, COIEPIKAIUX CTENCHH C IETBIM TTOKa3aTelIeM.

WppanroHaabHble BBIPAXKEHUSI.

Haxonute nonycTrMble 3HAYE€HUs IEPEMEHHBIX B BBIPAKEHUAX, COIEPIKAILINX
apu(mMeTnyecKkue KBaJpaTHble KOPHHU.

BoeimonusaTe mpeoOpazoBaHus HPPAIMOHATIBHBIX BBIPAKEHUN, HCIIONB3YS
CBOMCTBA KOPHEHN.

YpaBHeHMsl 1 HEPABEHCTBA

Pemate kBagpaTHbIE YpaBHEHHS.

Pemats 1poOGHO-pallOHaIbHBIE YPABHEHMUSL.

Pemate nuHeElHbIE ypaBHEHUS C MapaMeTpaMH, HECIO0XHbIE CHCTEMbI
JIMHEWHBIX YPAaBHEHUH C IMAPAMETPAMM.

[IpoBoUTE MCCAEAOBaHUS YPABHEHUI M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
OPUMEHEHHEM TrpapuuecKuX MpeACTaBIeHUN (yCTaHABIMBATb, WMEET JIU
ypaBHEHHE WIN CUCTEMA YPABHEHUM PEIICHNUs, €CIIK UMEET, TO CKOJIbKO, U ITPOYEe).



[lepexonuTe OT CIOBECHON (OPMYIUPOBKHM 33hauu K €€ anredpandeckon
MOZENM C IIOMOMIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBI YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H NIOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATs CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIA CpPAaBHEHUSA, OLICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM W UX CUCTEMBI, JaBaTh
rpa@uyUecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUN

[Tonnmate W UCHONB30BaTh (HYHKUMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O0O03HAUYEHUsI), OINpENessATh 3HaueHUEe (YHKUMU IO 3HAUYEHUIO
apryMEeHTa, ONpeIesaTh CBOWCTBA (QYHKIUH MO €€ TpauKy.

Ctpouts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMU IO
e€ rpaduxy.

K kxonIy 00y4ueHus B 9 kj1acce 00y4Jaromuics MOTYYUT CICAYIONINE TPEAMETHBIC
pEe3yJIbTaTHhI:

Yucnaa 1 BIYMCICHUSA

CBOOOMHO oOmEpUPOBATh MOHATHUSIMU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAJIbHBIM TOKA3aTEJNEM, HAXOJIUTh KOPE€Hb #- CTENEHH, CTENEHb C
parMoHANBHBIM TOKa3aTeeM, HCIIONB3Ysl TPH HEOOXOAMMOCTH KaIbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS 71-M CTEIIEHU, CTENICHH C PALMOHAJIBHBIM ITOKA3aTENEM.

Hcnonb30BaTh MOHATHE MHOKECTBA JCHCTBUTEIIBHBIX YMUCENl NPU PELICHUU
3a/1a4, MMPOBEJACHUN PACCYKIAECHNUN U TOKA3aTEIbCTB.

CpaBHHBaTh U yIOPSAJIOYMBATH JICUCTBUTEIBHBIC YHCIA, OKPYIJISATH
JICVCTBUTENBHBIC YKCIA, BBIMOJIHATh MPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY
YUCJIOBBIX BBIPAXKEHHUIA.

AaredpanvecKue BbIPaKEeHUS

CBOOOMHO oOTEpUpPOBATH TOHATHEM KBAJAPATHOTO TPEXUWICHA, HAXOIWTH
KOpPHM KBaJpaTHOr'0 TPEXWICHA.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA TMHEHHBIC MHOXKHUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHEHHBIE W KBaJgpaTHbIE YpPABHEHUS, YpPaBHEHHS, CBOISIIMECS K
HUM, TPOOHO-PAITMOHAILHBIC YPAaBHCHHS.

PemaTte HeClIOKHBIE KBaJPaTHBIC YPABHEHHUSI C TAPAMETPOM.

PemaTte nuHENHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YKCIIOBOM MPSMOH,
3aIIUCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremsl NByX JIMHEWHBIX YPAaBHEHUM C JBYMS INIEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pematpe HeCnOXKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C ITIAPAMETPOM.



[TpuMeHATh METOIbl PaBHOCWIIBHBIX IPEe0Opa30BaHuM, 3aMEHbl IEPEMEHHOM,
rpauuecKkoro MeTo/ia Npu pelIeHUU ypaBHEHUH 3-1 U 4-ii cTeneHen.

Pemlate  cucTeMbl ~JTUHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaThb pELICHHE CUCTEMBbI
HEPaBEHCTB HA YMCIIOBOM NPSIMOM, 3aIIMChIBATh PEIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemlate ypaBHEHUs, HEpaBEHCTBA M HX CHUCTEMbl, B TOM YHCIE C
OTrpaHUYECHUSIMHU, HAIPUMED, B LIEJIBIX YHCIIAX.

[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUMW, B TOM YMCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeACTaBIeHUN (yCTaHABIMBATb, WMEET JIU
ypaBHEHHE WIN CUCTEMA YPAaBHEHUM PEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemarp TekcTOBBIE 3amayM  anreOpanvdecKuM CIOCOOOM C  TOMOIIBIO
COCTAaBJICHHS YPABHEHUIA, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA W UX CHUCTEMBI JIJIi COCTAaBJICHUS
MaTE€MaTUYECKOM MOJEIM pPEAJbHOM CUTyallMM WM NPUKIAAHOW 3a1auu,
WHTEPHPETUPOBATH IIOJyYECHHBIE PE3YJIBTATHI B 33JTaHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEILHOCTH U IPOrPecCuu

CB0OOOHO oOmepuUpoOBaTh TMOHATHUSAMHU: 3aBUCUMOCTh, (GYHKIHUSA, Tpapuk
GyHKIMM, TpsMas OPONOPLUUOHANBHOCTb, JIMHEMHAss QyHKUMs, oOpaTHas
IPONOPLUUOHATIBHOCTD, TapaboJia, runepOosia, KyCouyHO-3aJaHHask (PYHKITHSL.

HccnenoBath pyHKLMIO 110 €€ TpaduKy, yCTaHABIUBATH CBOMCTBA (DYHKIIMIA:
o0JacTh OmpeaeNeHNus, MHOXKECTBO 3HAYCHHH, HyIW (QYHKUIUH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusd M yObIBaHWSA, YETHOCTh U
HEUYETHOCTb, HAaMOOJIbIlIEE U HAMMEHbIIIEE 3HAUECHUSI, ACUMIITOTHI.

PacnioznaBath kBajpaTHuHyr (QYyHKLHIO 110 (HOpMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUH.

Omnpenenars mookeHne rpadrka KBaAPATUIHON (PYHKIIMH B 3aBUCUMOCTHU
oT €€ Kod(DPUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMUCHIBAaTH  CBOWCTBA
KBaJIpaTHuHON (pyHKIIMU 10 €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMM J1JI PEUICHUS 3a]1a4.

Ha npumepe kBaapatuuHoil GpyHKIMN CTpOUTh rpaduk Qynkumu y =af(kx +
b) + ¢ ¢ nomorpio TpeodpazoBanuit rpaduka GyHKIMHA Y=f(X).

WnmrocTpupoBaTh € TMOMOILIBIO TIpaduka pealbHYIO 3aBUCUMOCTb WIH
IPOLIECC M0 UX XapAKTEPUCTHKAM.

Apudmernyeckasi U reoMeTprUYECKasi NPOrpeccuu

CB0OOOJHO ONIEPUPOBATH MOHATUSMU: MTOCIEA0BATEIBHOCTD, apU(PMETHUYECKAS
Y T€OMETPUYECKasi IPOTPECCHUM.

3amaBaTh IOCJIEOBATEIBHOCTH Pa3HbIMH CIOCOOAMHU:  ONUCATENbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (DOPMYIIBI 71-TO WiIEHA, PEKYPPEHTHBIM.



BbINONMHATE  BBIYMCICHUS C  UCIOJB30BaHHEM (OpMyn n-ro  ujeHa
apru(pMeTHIeCKO ¥ TEOMETPUUECKOM MPOTPECCHIA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEIFHOCTH TOYKAMHU HA KOOPAWHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YMCIOBBIMH I1OCJIEAOBATEIBHOCTAMH, B TOM
YHUCJIE 3a/1a4M U3 PEAIbHOM >KU3HU (C UCIIONb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHU).

PacrioznaBaTh W TOPHUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATENBHOCTEH,  OIPAHWYEHHBIX  IOCJIEN0BATEIbHOCTEN, MOHOTOHHO
BO3pacTaouX (yObIBAIOUINX) MOCIEI0BATEIbHOCTEM.

HMeTh npeAcTaBieHHe O CXOMMOCTH MOCIE0BATEIBHOCTH, YMETh HAXOJUTh
CyMMy OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUICCKOM MPOTPECCHH.

[TpumeHsATh METOA MATEMATHYECKOW MHIYKIMU MTPU PELIEHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne ni/nn P Kontpoasubl | IlpakTnueckn (mupp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e pabdoThI e padoThbl
pecypchl

| UNCJIA U BIUMCJIEHUA. 1 | ) https://www.imumk.ru/
PanmonaneHeie yncia (IOBTOpEHNUE) https://educont.ru/

) OVYHKIMU. Koopaunatsl u 17 | 1 https://educont.ru/
rpaduku. OyHKIIUU https://www.imumk.ru/
AJI'TEBPAMYECKUE BbIPAXXEHU .

3 1 ¢ 7 1 2 https://www.imumk.ru/
Bripaxkenus ¢ nepeMeHHBIMU

4 yPABHEHH{I n CI/KETEMH 10 1 1 https://www.imumk.ru/
YPABHEHMWMU. Jlunelinbie ypaBHEHUS

5 UNCJIA U BbIUMCJIEHUS. Crenens ¢ 6 0 1 hitps://www.imumk.ru/
HaTypaJIbHBIM [TOKa3aTelleM

https://educont.ru/
AJI'TEBPAYECKUE BbIPAXXEHU . .
6 M 23 1 3 https://www.imumk.ru/
HOTORICHRI http://www.ismart.org/

7 AJITEBPAMYECKHUE BBIPAXKEHN . 14 | ) https://educont.ru/
@opMyIIbI COKPALIEHHOTO YMHOXKEHUS https://www.imumk.ru/

8 YHCJIA Y BBIUMCJIEHUS. [lenumocTs 10 0 1 hitps://edycont.ru/

https://www.imumk.ru/
https://educont.ru/

9 OYHKIUWU. Jluneiinas pyHKus 16 1 3 https://www.imumk.ru/

https://mob-edu.com/

10 YPABHEHUA U CUCTEMbBI 14 1 2 https://mob-edu.com/



https://www.imumk.ru/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://www.imumk.ru/
https://www.imumk.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://mob-edu.com/

VPABHEHUM. CrcTeMbl THHEHHBIX
YpaBHEHUI

https://educont.ru/
https://www.imumk.ru/

1 [ToBTOpEeHME, 0000MIIECHNE,

cUCTEMAaTHU3alUs 3HAHUU

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21



https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/

8 KJIACC

Ne i/

HavumeHoBaHuUe pa3iesioB U TEM
NMPOrpaMMbI

KoanuyecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTHyeckn
e padoThbl

DJIeKTPOHHBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

YPABHEHUA U HEPABEHCTBA.
Hepagencrtpa

20

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

UNCJIA 1 BBIYMCJIEHUA. KBaapatHbiit
KOpEHb

17

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

YPABHEHUWA 1 HEPABEHCTBA.
KBanpathsle ypaBHEHUS

17

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

AJITEBPAMYECKUE BBIPAXKEHU L.
JpoOHO-palinoHanbHbIe BHIPAKEHUS

17

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

YPABHEHUA 1 HEPABEHCTBA.
JpoOHO-palimoHanbHble YpaBHEHUS

19

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

OYHKIMNU

15

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/



https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/

AJITEBPANYECKUE BBIPAJKEHI .
Creneuu

14

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

8 UMCJIA U BBIYUCIIEHUA. [lenumocts

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3alus 3HaHu

10

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

10

11

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

16



https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/
https://educont.ru/
https://www.imumk.ru/
http://www.ismart.org/
https://mob-edu.com/

9 KJIACC

Ne
n/n

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTpoabu
ble padoThI

IMpakTH4yeck
ue padboThbl

DJIeKTPOHHBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

OYHKIMU

25

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

YPABHEHUMA 1 HEPABEHCTBA.
KBanparHble HEpaBeHCTBA

15

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

YPABHEHUMA 1 HEPABEHCTBA.
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI

25

https://educont.ru/

https://www.imumk.ru/
http://www.ismart.org/

https://mob-edu.com/

YUCJIOBBIE ITOCJIEAOBATEJIbBHOCTU
N ITPOI'PECCHUHN

25

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

AJI'EBPAMYECKUE BBIPAKEHNM L.
CreneHsb ¢ palMOHAIBHBIM [T0KA3aTEIEM

12

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/

[ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL
3HAHUU

34

https://educont.ru/
https://www.imumk.ru/

http://www.ismart.org/
https://mob-edu.com/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

17




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
nudpoBbIe
Ne n/m Tema ypoka Kontpoabn | Ilpakrudeck
Bcero oOpa3oBaTejibHbIE
ble padoThl ue padboThbl
pecypchl

1 [ToBTOpenue. PaniroHalibHbIE YnCIa 1 0 0 : https://educont.ru/
[ToBTOopenue. CpaBHEeHUE,

2 YIOPsI0YUBAHKE U apuPMETHUECKUE 1 0 0 https://educont.ru/
JEUCTBUA C pallMOHAIBHBIMU YU CIaMU
IToBTOpenue. YnucioBas npsMasi, MOAYJIb

3 p p ’ Y 1 0 0 https://educont.ru/
qucia
IToBropenue. IIponeHTsl, 3anUCh

4 MIPOLICHTOB B BHJIC ApOoOH U ApoOH B BUJIE 1 0 0 https://www.imumk.ru/
MIPOIICHTOB
IToBTOpenue. Tpu ocHOBHEBIE 3a7a4YX Ha

5 p p A 1 0 0 https://educont.ru/
MIPOLICHTHI
IToBTOpenue. Tpu ocHOBHBIC 3a7a4Yd Ha

6 p p a 1 0 1 https://educont.ru/
MPOLEHTHI
IToBTOpenue. Pentenyne TeKCTOBLIX 3a1a4

7 p 1 0 0 https://educont.ru/
apu(METHYECKIM CITIOCOOOM
IToBropenue. Pemenue 3anau n3

€ILHON IIPAKTUKU Ha 4aCTHU, IPO0OH

8 p P - AP L 1 0 0 https://educont.ru/
MIPOIICHTHI, TPUMEHEHNE OTHOILIICHUN 1
MPONOPIUHI MIPU PEIICHUH 33724
IToBTOopenue. Pentenue 3aga4d us .

9 p = A 1 0 0 https://www.imumk.ru/
peanbHOM MPAaKTUKU HA YacTH, Ipoou,



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

IIPOLICHTBI, IPUMEHEHNE OTHOLLEHUN 1
IIPONOPLMI IIPU PELIEHUN 3a]1a4

KonTponbhas pabota mo Teme

10 " " https://www.imumk.ru/
PanuonanbHble yncna

11 Koopaunara Touku Ha npsiMoit https://www.imumk.ru/
[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

12 peleHue 3a1a4d Ha JBUKeHue, padory, : https://educont.ru/
MOKYIIKH, HAJIOTH

13 YucnoBble TPOMEKYTKU https://www.imumk.ru/

14 UucnoBble TPOMEKYTKU https:/www.imumk.ru/
Paccrosinue Mexay 1ByMs TOYKaMU .

15 . Y vyM https:/www.imumk.ru/
KOOPJAMHATHOU MIPSIMOi
[IpsiMmoyronbpHas cucTeMa KOOpIMHAT.

16 Alcmucca v opuHaTa TOYKH Ha https://www.imumk.ru/
KOOPJAMHATHOW IIOCKOCTH
[IpsiMmoyronbpHas cucTema KOOpIMHAT.

17 Abcuucca v oOpAMHATa TOYKU HA https://www.imumk.ru/
KOOPJAMHATHOM IIOCKOCTH
[Ipumeps! rpaduKoB, 3aJaHHBIX )

18 puMepst rpag ’ https://www.imumk.ru/
dbopmynamu
Urenue rpaukoB peabHbIX )

19 P (bv P https://www.imumk.ru/
3aBUCUMOCTEHN
OYHKIIMOHATBHBIE 3aBUCUMOCTH MEXK]T )

20 Y Y https:/www.imumk.ru/
BEJIMYMHAMU
[Tonsarue Qpynkuun. OyHKIUSA KaK

21 MaTeMaTU4eCcKas MOJIENb PEAIbHOTO https://www.imumk.ru/

nporecca
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https://educont.ru/
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https://www.imumk.ru/
https://www.imumk.ru/
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[Tonsarue Gpynkuun. OyHKIUSA KaK

22 MaTeMaTH4ecKasi MOJIEIb PEAIIBHOTO : https://educont.ru/
mporecca
[Tonsarue Gpynkuun. OyHKIUSA KaK

23 MaTeMaTU4eCcKas MOJIENb PEATbHOTO https://www.imumk.ru/
nporecca
Oo0uacTs omnpeneiesus 1 00J1acTh )

24 . ped https://www.imumk.ru/
3HaYeHUN QYHKIIUU
Ob6nacTh onpeneneHus U 00J1acTh )

25 . pedl https:/www.imumk.ru/
3HaYeHUHN QyHKIUU

26 Crnioco6bl 3a1anust PyHKIIUN https://www.imumk.ru/

27 I'padux pyHKIIN https://www.imumk.ru/
KonTponbHas pabota no teme )

28 " P P " https://www.imumk.ru/

Koopaunats! u rpaduku. OyHkuun

Bripaxkenue ¢ nepeMeHHbIMU. 3HAYCHHE )

29 P P https:/www.imumk.ru/
BBIPQXKEHUS C IEPEMEHHBIMU
Bripaxxenue ¢ nepeMeHHbIMH. 3HAUCHUE .

30 P P https://www.imumk.ru/
BBIPOKECHUS C TIEPEMEHHBIMU
Bripaxkenue ¢ nepeMeHHbIMU. 3HAYCHHE :

31 P P https://www.imumk.ru/
BBIPAXKEHUS C IEPEMEHHBIMU
[IpencraBieHune 3aBUCUMOCTH MEX )

32 pedl Ay https://www.imumk.ru/
BEJIMYMHAMU B BUJIE (POPMYIIBI
[IpencraBieHre 3aBUCIMOCTH MEX/T )

33 P Y https://www.imumk.ru/
BEJIMYMHAMU B BUJIE (POPMYIIBI

34 Boruncnenus no popmyinam https://www.imumk.ru/

35 Brruncnenus o hopmynam https://www.imumk.ru/

36 VYpaBHenue ¢ ogHoU nepemenHoi. Kopenb https://www.imumk.ru/
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YpaBHEHUSA

37

CBoiicTBa ypaBHEHHI ¢ OAHOU
MepeMEeHHOM

https://www.ismart.org/

38

CBoiicTBa ypaBHEHHI C OAHOU
MepeMEeHHOM

https://www.imumk.ru/

39

PaBHOCWIIBHOCTB ypaBHEHUI

ttps://www.ismart.org/

40

ypaBHeHI/Ie KakK MareMaTn4deckas MOJACJIb
peanbHON CUTyalluH

https://www.imumk.ru/

41

Hucno KOpHEN JTUHEWHOTO YPAaBHEHUS

https://www.imumk.ru/

42

Yucio KopHEHR JIMHEWHOTO YpaBHEHUS

https://www.imumk.ru/

43

Perienue TeKCTOBBIX 33J1a4 C IOMOULIBIO
JMHEWHBIX YpaBHEHUN

https://www.imumk.ru/

44

JluneitHoe ypaBHEHUE, coiepKalliee 3HaK
MOJYJIS

ttps://www.ismart.org/

45

KonTponbnas pabota no Temam
"BeipakeHus ¢ mepeMeHHbIMU ",
"JIunelinpie ypaBHeHUS"

https://www.imumk.ru/

46

CreneHb ¢ HaTypaJIbHbIM [TOKa3aTeleM

https://www.imumk.ru/

47

CBoiicTBa CTENCHH C HaTypaJIbHbIM
II0Ka3aTcJjIEM

https://www.imumk.ru/

48

CBoiicTBa CTENECHH C HaTypaJIbHbIM
II0Ka3aTcJjIEM

https://www.imumk.ru/

49

CBolicTBa CTENEHU C HATYPAJIbHBIM
HoKazaTeJeM

https://www.imumk.ru/

50

3amnce Ynucia B IECITUIHOM
MO3ULMOHHON CUCTEME CUUCIIEHUS

https://www.imumk.ru/

51

3amnucek ynucia B JECITUIHON

ttps://www.ismart.org/
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HO3I/ILII/IOHHOI>'I CHUCTCMC CUHUCIICHUSA

Onnounenbl. OTHOWICH CTaHIAPTHOTO

52 1 0 0 https://www.imumk.ru/
Buga. CreneHp OJHOYIECHA
OnaowieHbl. OMHOYWIEH CTAHIAPTHOIO .

53 a a Aap 1 0 0 https://www.imumk.ru/
Buaa. CreneHp OJHOYIECHA
Mmuorouiaensl. MHOrOWwIeH CTaHAAPTHOI'O .

54 P 1 0 0 ttps://www.ismart.org/
Buga. CterneHp MHOTOUJIEHA
Mmuorouiaensl. MHOrOWwIeH CTaHAAPTHOI'O .

55 P 1 0 0 ttps://www.ismart.org/
Buga. CterneHp MHOTOUJIEHA

56 CioxeHye U BEIUMTAaHUE MHOTOWIEHOB 1 0 0 https://educont.ru/

57 CI10’keHY€E ¥ BEIUUTAHUE MHOTOYIECHOB 1 0 0 https://educont.ru/

58 CI10’keHY€E ¥ BEIUUTAHUE MHOTOYIEHOB 1 0 1 https://educont.ru/

59 YMHOKEHHUE U JIeJICHUE MHOT'OUJICHOB 1 0 0 https://educont.ru/

60 YMHOXKEHHUE U JIeIeHHEe MHOTOYWICHOB 1 0 0 ttps://www.ismart.org/

61 YMHOKEHUE U JISTICHHE MHOTOYJICHOB 1 0 0 ttps://www.ismart.org/

62 YMHOKEHHUE U JIeJICHUE MHOT'OUJICHOB 1 0 1 ttps://www.ismart.org/
IIpeoOpa3oBaHue ETIOr0 BEIPAKEHNS B

63 peobp 1 p 1 0 0 https://educont.ru/
MHOTOYJIECH
IIpeoGpasoBanue LEIOr0 BEIPAKEHUS B .

64 peobp H p 1 0 0 https://www.imumk.ru/
MHOTOYJIEH
IIpeoGpasoBanue LEIOr0 BEIPAKEHUS B )

65 peobp P 1 0 0 ttps://www.ismart.org/
MHOTOYJIEH

66 Kopuau mHOTOUNEHA 1 https://educont.ru/

67 KopHu MHOTOwWIEHA 1 https://educont.ru/
ToxnectBo. ToxnecTBEHHEIE

68 A A 1 0 0 https://educont.ru/

npeoOpa3oBaHMs alreOpanyecKux
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BBIPAKCHUI

ToxnectBo. ToxxecTBEHHEIE

69 npeoOpa3oBaHKs AreOpanyecKux ttps://www.ismart.org/
BBIPAKCHU I
ToxnaectBo. ToxxaeCcTBEHHBIE

70 npeoOpa3oBaHKs areOpanyecKux https://www.imumk.ru/
BBIPKECHU I
ToxnectBo. ToxnecTBEHHEIE

71 npeoOpa3oBaHMs alreOpanyecKux https://www.imumk.ru/
BBIPKEHU I
ToxnectBo. ToXIeCTBEHHBIS

72 peoOpa3OBaHUs ANTreOPanIeCKUX https://educont.ru/
BBIPKECHU I

73 JlokazaTenbCTBO TOXKJIECTB https://www.imumk.ru/
KonTponbnas padora o Temam "CrerneHb

74 C HaTypaJbHBIM MoOKa3aresem", https://www.ismart.org/
"MHuorouneHsr"

75 KBanpar CyMMLIUI/I KBaJlpaT pa3HOCTH https://educont.r/
JBYX BBIpaKEHUU

76 KBagpar cymMMbl HECKOIBKUX BBIPAKEHUM https://educont.ru/

77 Ky6 CyMMB} M Ky0 pasHOCTH ABYX https://educont.ru/
BBIPKECHHI

78 Pa3HoCTh KBafpaToB IBYX BBIPAKEHUI https://educont.ru/

79 HpOI/ISBe,I[e}{I/Ie Pa3HOCTU U CYyMMBI JIBYX hitps://educont.ru/
BBIpQKCHU I

20 [IpousBenenne pa3HOCTH U CYMMBI JIBYX ttps://www jsmart org/

BBIPAKECHUIN
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CymMa u pa3HOCTh KyOOB IBYX

81 N https://www.imumk.ru/
BBIPKECHHI
CyMmMa u pa3HOCTh KYOOB IBYX )
82 y pu Y y https://www.imumk.ru/
BBIPKECHHI
83 PaznoxeHne MHOrouwjieHa Ha MHOKUTEIN https://www.imumk.ru/
[Ipou3sBeneHne pa3HOCTH CyMMBI IBYX
84 BBIPAXEHUH, CyMMa U pa3HOCTb KyOOB https://www.imumk.ru/
JBYX BBIpAXKCHUI
85 Paznoxxenne MHOrowieHa Ha MHOKUTEIU https://www.imumk.ru/
Brigecenue o01ero MHOXUTENSA 3a .
86 5 B https://www.imumk.ru/
CKOOKH
87 Meron rpynnupoBKu https://www.imumk.ru/
KonTtponsHas padora o teme "DopmyIsi )
88 COKPALIIEHHOrO YMHOKEHI" https://www.imumk.ru/
€JIMMOCTB LIeJIbIX uncelsl. CBOHCTBA
&9 A https://educont.ru/
IIEIIUMOCTH
eJIMMOCTH 11enbIX yncen. CBoicTBa
90 A https://educont.ru/
JIETUMOCTH
IIpocTele 1 cocTaBHbBIE uncia. YETHbBIE U
91 p B https://educont.ru/
HEYETHERIE YHciia
ITpn3uaku nenmumoctu Ha 2, 4, 8,5, 3, 6
92 9 plO 1 T https://educont.ru/
b b
ITpn3uaku nenumoctr Ha 2, 4, 8, 5, 3,6, 9
93 15) 1 T T T https://educont.ru/
b
[Tpu3Hnaku AeTMMOCTH CyMMBI U
94 MPOU3BECHUS 1IENIBIX YHCEN TTPU https://educont.ru/

PCUICHUHU 3a/1a1
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HauOoupmii o0Lmii AeJIuTeNb U

95 HauMeHblIee 001ee KpaTHOE JIBYX YUCEl ! 0 0 hulpss/ieducont
96 B3aumno npocteie yncna 1 https://educont.ru/
97 AnroputMm EBknupa. JleneHnue ¢ octaTkom 1 https://educont.ru/
98 CpaBHEHUS LIENBIX YUCET 10 MOJLYJIIO 1 0 0 https://educont.r/
HaTypaJIbHOT'O YKcia

99 Jluneitnas @pynkuus, e€ cBoiicTBa 1 0 0 https://educont.ru/
100 Jluneitnas gpynkuus, e€ cBolicTBa 1 0 0 https://educont.ru/
101 Jluneitnas @pynkuus, e€ cBolicTBa 1 0 0 https://educont.ru/
102 I'paduk nuHeitHON QyHKIIUU 1 0 0 https://educont.ru/
103 I'paduk muHEHON QYyHKITUU 1 0 0 https://educont.ru/
104 I'padux nmuHeitHO#N QyHKINH 1 0 0 https://educont.ru/
105 I'paduk nuHeitHON QyHKIIUU 1 0 1 https://educont.ru/
106 I'paduk yakmmn y = | X | 1 0 0 https://educont.ru/
107 I'padux pyHKImu y = | x | 1 0 0 https://mob-edu.com/
108 I'paduk pynkuun y = | x | 1 0 0 https://mob-edu.com/
109 I'padux pyHknmu y = | x | 1 0 1 https://mob-edu.com/
110 Kycouno-3anannbie GpyHkuuu 1 0 0 https://mob-edu.com/
111 Kycouno-3anannsie GyHKImm 1 0 0 https://mob-edu.com/
112 KycouHno-3anannblie pyHkuun 1 0 0 https://www.imumk.ru/
113 Kycouno-3anannsie GpyHKInN 1 0 1 https://mob-edu.com/
114 Fﬁ:ﬁ;ﬁi?ﬁi I?'af;;:;{(;;?};ﬁunﬂn 1 1 0 https://mob-edu.com/
115 VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMU 1 https://mob-edu.com/
116 YpaBHeHUE € IBYMs IEPEMEHHBIMU 1 https://mob-edu.com/
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117

I'padux TUHEHHOTO ypaBHEHHS C IBYMS
IIEPEMEHHBIMU

https://mob-edu.com/

118

I'padux TUHEHHOTO ypaBHEHHS C IBYMS
IIEPEMEHHBIMU

https://mob-edu.com/

119

Cucrembl TMHEHHBIX YPaBHEHUH C IBYMsI
HEPEMEHHBIMU

https://mob-edu.com/

Cucrembl TMHEHHBIX YPaBHEHUH C IBYMsI

120 https://mob-edu.com/
MepEMEHHBIMU
I'padmyeckuiit MeTO pEIICHUS CUCTEMBI

121 JIMHEUHBIX YPABHEHUH C ABYMS https://mob-edu.com/
[IEpEMEHHBIMU
I'padmyeckuii MeTO pEIICHUS CUCTEMBI

122 JIMHEHHBIX YPABHEHUH C ABYMS https://mob-edu.com/
[IEPEMEHHBIMU
Pemenne cucreM TMHENHBIX YpaBHEHUN C

123 JBYMSI IIEPEMEHHBIMU METOJIOM https://mob-edu.com/
MIOJICTAHOBKU Y METO/IOM CJIOKEHHUS
Pewrenue cucreM TMHEHHBIX YpaBHEHUN €

124 JBYMSI IEPEMEHHBIMU METOJIOM https://mob-edu.com/
MOJCTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenue cucreM TUHEHHBIX YpaBHEHUN €

125 JBYMSI IEPEMEHHBIMU METOJIOM https://mob-edu.com/
MOJCTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenue cucreM TMHEHHBIX YpaBHEHUN €

126 JBYMSI [IEPEMEHHBIMU METOJIOM https://www.imumk.ru/
MOJCTAHOBKHU U METOJIOM CJIOKEHUS

127 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII ¢ hitps://www.imumk.ru/

ABYMA IEPEMCHHBIMH KaK MOJCIIb
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peanbHON CUTYalluH

KonTponbHas pabota o teme "Cucremsl

128 N . 1 0 https://www.imumk.ru/
JTUHEHHBIX YpaBHEHUIH

129 [ToBTOpenue u 06061eHne. Bripaxkenus ¢ | 0 https://swww.imumk i/
MIePEeMEHHBIMU
IT .

130 OBTOpeHHE 1 0GobmeHHe. CreneHs ¢ 1 0 https://www.imumk.ru/
HATypaJIbHBIM TIOKa3aTelIleM
[ToBTOpenue u 0606menHue. OTHOUWICHBI U

131 MHOTOWICHBI. TOX/IeCTBEHHBIC 1 0 httos:/fwww.imumk 1/
peoOpa3oBaHUs ANTreOPanIeCKuX ARSI AL A
BBIPAKECHUIN
I1 . D

132 OBTOP?HHG u 0bodmerne. DopumyiL! 1 1 https://www.imumk.ru/
COKPAIIEHHOTO YMHOXCHHS

133 [ToBTOpenue u 06o6menue. Koopauuars | 1 httos:/fwwrw. imumk.r/
U rpaduky.
I1 600 . i

134 OBTOpermE H © (1 meEme. JIHHeHa 1 1 https://www.imumk.ru/
byHKIUS U €€ CBOICTBA

135 Hrorosas koHTpoJIbHAs paboTa 1 0 https://www.imumk.ru/
[ToBTOpenue u 06o0meHne. Pemenue

136 CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMsI 1 0 https://www.imumk.ru/
MIePEeMEHHBIMU

137 0

138 0

139 0

140 0

OBIIEE KOJIMYECTBO YACOB I10 136 )1

[NPOTPAMME
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8 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE
Ne n/m Tema ypoka KonTposs IlpakTu4ec uHpponbie
Bcero HbIe oOpa3oBaTe/ibHbIE
KHe padoThl
padoThI pecypchl

1 UucnoBbie HEpaBEHCTBA 1 0 0 https://educont.ru/

2 CBoiicTBa YHCIIOBBIX HEPABEHCTB 1 0 0 https://educont.ru/

3 CBoiicTBa YHCIIOBBIX HEPABEHCTB 1 0 1 https://educont.ru/

4 JlokaszaTenbCTBO HEPABEHCTB 1 0 0 https://educont.ru/

5 HepasenctBo ¢ nepemenHoii. Ctporue u 1 0 0 https//educont.ru/
HECTPOTHE HEPABEHCTBA

6 HepasenctBo ¢ nepemenHoii. Ctporue u | 0 0 hitps://educont.ru/
HECTPOTHE HEPABEHCTBA
CroxxeHue 1 yMHOKEHUE YHCIIOBBIX

7 HepaBeHCTB. OlleHNBaHUE 3HAYCHUS 1 0 0 https://educont.ru/
BBIPKECHUS
CroxeHue ¥ yMHOKEHUE YHCIIOBBIX

8 HepaBeHCTB. OlieHNBaHUE 3HAYCHUS 1 0 0 https://educont.ru/
BBIPKECHUS
[TonsiTrie 0 pelieHny HEPABEHCTBA C OJTHOM

9 nepeMeHHON. MHOXEeCTBO penieHuit 1 0 0 https://educont.ru/
HEPaBEHCTBA
[TonsiTvie 0 pelieHny HEPaBEHCTBA C OJTHOM

10 nepeMeHHON. MHOXEeCTBO pelieHuit 1 0 0 https://www.imumk.ru/
HEPaBEHCTBA

11 PaBHOCUIIBHBIE HEpaBeHCTBA. HepaBeHCTBO- 1 0 0 https://www.imumk.ru/
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CJIICACTBUC

12

YucnoBsie IMPOMEIKYTKHU

https://www.imumk.ru/

13

JInHeliHOEe HEPABEHCTBO C OJHOMU
HEePEMEHHOIN U MHOXECTBO €r0 peLIeHui

https://www.imumk.ru/

14

Pemienne nuHENHBIX HEPABEHCTB C OJJHON
MIEPEMEHHOMN

https://www.imumk.ru/

15

Pemienne nuHENHBIX HEPABEHCTB C OJJHON
MIEPEMEHHOMN

https://www.imumk.ru/

16

Pemienne nuHeNHbIX HEPABEHCTB C OJJHOM
MIEpEMEHHOMN

https://www.imumk.ru/

17

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
MIEPEMEHHOMN

https://www.imumk.ru/

18

CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
MIEPEMEHHOMN

https://www.imumk.ru/

19

Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIMHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN

https://www.imumk.ru/

20

Kontponbhas pabota no teme
"HepaBencrtna"

https://www.imumk.ru/

21

KBanparubie KopHU

http://www.ismart.org/

22

ApudpmeTnueckuil KBaJpaTHbIA KOPEHb U
€ro CBOMCTBA

http://www.ismart.org/

23

Apudmerndeckuii KBaJipaTHBIN KOPEHb U
€ro CBOIICTBa

http://www.ismart.org/

24

ITonsTHe HppalMOHAJIbHOI'O YHuCJIa.
I[eﬁCTBHH C HppalliOHAJIbHBIMH YHUCJIaMHU

http://www.ismart.org/

25

CaolicTBa AeCTBUI ¢ UppaLMOHATbHBIMU

http://www.ismart.org/
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qucjaaMu

26

CBolicTBa ACMCTBUI C UppaAIIMOHATBLHBIMU
YHUCIIAMU

http://www.ismart.org/

27

CBolicTBa ACMCTBUI C UppAITMOHATBHBIMU
YHUCIIAMU

http://www.ismart.org/

28

CpaBHeHuE UppalOHAIbHBIX YUCEI

http://www.ismart.org/

29

CpaBHeHue UppaloOHaIbHbIX YUCEI

http://www.ismart.org/

30

MHoxecTBO HeﬁCTBHTCHLHBIX YHUCCII.
HpeI[CTaBHeHI/IH O paCIUPCHUAX YUCIOBBIX
MHOXXCCTB

http://www.ismart.org/

31

JonycTtumMble 3HaUYCHUSI IEPEMEHHBIX B
BBIPOKEHUSIX, COICPKAIINX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

http://www.ismart.org/

32

JlonycTrMble 3Ha4YEHHUSI IEPEMEHHBIX B
BBIPAKECHUSIX, CONECPIKAIIMX
apu@meTHyecKre KBaJpaTHble KOPHU

https://mob-edu.com/

33

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUM, COACPKALIUX
apu@meTHyecKre KBaJpaTHble KOPHU

https://mob-edu.com/

34

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUM, COACPKALIUX
apu@meTHyecKre KBaJpaTHble KOPHU

https://mob-edu.com/

35

ToxxnecTBeHHBIC TPeOOpPa3OBAHMS
BBIPAXKEHUI, COJEPHKALIIUX
apudMeTHIECKHe KBapaTHbIe KOPHU

https://mob-edu.com/

36

ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPXCHHI, COJIepKaLINX
apudmMeTHyecKre KBaJIpaTHbIE KOPHU

https://mob-edu.com/
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KonTponbHas padora no teme

37 " . " https://mob-edu.com/
KBanpartHslii KOpeHb

®dopmysa KOpHEH KBapaTHOIO ypaBHEHUS.

38 KonunuecTBo nelicTBUTENBHBIX KOPHEH https://mob-edu.com/
KBaJIpaTHOI'O ypaBHEHUS

39 KBaaparHoe ypaBHeHHE https://mob-edu.com/
dopMya KOpHEH KBaApaTHOTO YpaBHEHHUS.

40 KonnuecTBo 1eMCTBUTENBHBIX KOPHEH https://mob-edu.com/
KBaJJPaTHOI'O ypPaBHEHUS
®dopmysa KOpHEH KBapaTHOIO ypaBHEHUS.

41 KonnyecTBo 1eMCTBUTENBHBIX KOPHEN https://www.imumk.ru/
KBaJpaTHOI'O ypaBHEHUS
®dopmysa KOpHEH KBapaTHOIO ypaBHEHUS.

42 KonnyecTBo 1eMCTBUTENBHBIX KOPHEN https://www.imumk.ru/
KBaJIpaTHOI'O ypaBHEHUS

43 Teopema Buera https://www.imumk.ru/

44 Teopema Buera https://www.imumk.ru/
VYpaBHEeHUs, CBOAUMBIE K TMHEWHBIM

45 YPaBHEHUSIM WJIU K KBaJIPaTHBIM https://www.imumk.ru/
YPaBHEHUSIM
VYpaBHEHUS, CBOAUMBIE K TMHEHHBIM

46 YpPaBHEHUSIM WM K KBaJIPaTHBIM https://www.imumk.ru/
YPaBHEHUSIM

47 KBagpartHoe ypaBHEHUE C mapamMeTpoM https://www.imumk.ru/

43 Pemienne kBagpaTHBIX YpaBHEHHM € https://swww.imumk i/
napameTpamu

49 Pemenne kBagpaTHBIX YpaBHEHHM C https://www.imumk.ru/
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napaMeTrpamu

50

Pemenue kBagpaTHBIX YpaBHEHHU,
coJiepKalux 3HaK MOAYJIs

https://www.imumk.ru/

51

Pemenue kBagpaTHBIX YpaBHEHHU,
coJiepXkKalux 3HaK MOAYJIs

https://educont.ru/

52

YpaBHeHHe KakK MareéMaTndeckasa MOJACJIb
peanbHOMN CUTyallu:

https://educont.ru/

53

Pemienne TeKCTOBBIX 33724 C IOMOIIIBIO
KBaJPaTHBIX YPABHEHUN

https://educont.ru/

54

Kontponbnas pabota no teme
"KBagparHbie ypaBHeHUS"

https://educont.ru/

55

PanmonansHubie BbIPAXKCHHUA

https://educont.ru/

56

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAKEHUN

https://educont.ru/

57

ToxnecTBeHHbIE peoOpa3zoBaHUs
palMOHAIbHBIX BBIPAKEHUN

https://educont.ru/

58

ToxaecTBEeHHBIE Hp606p330BaHI/I${
panOHaJIbHBIX BLIpa)KCHI/Iﬁ

https://educont.ru/

59

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAKEHUN

https://educont.ru/

60

Anrebpanueckas qpoob. JlomycTumbie
3HAYEHUS TIEPEMEHHBIX B IPOOHO-
PalMOHAJIbHBIX BBIPAXKCHUAX

https://educont.ru/

61

Anrebpanueckas apoob. JlomycTumbie
3HAYEHUS TIEPEMEHHBIX B IPOOHO-
PalMOHAJIbHBIX BBIPAXKCHUAX

https://educont.ru/

62

Anrebpanueckas Apoob. JlomycTumblie

https://educont.ru/
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3HAYEHUS IIEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAKEHUSIX

OcHOBHOE CBOMCTBO anredpanveckoi

63 https://educont.ru/
npobu
OCHOBHOE CBOHCTBO aIreOpandyecKkon

64 P https://educont.ru/
Ipodu
Cro)eHne U BEIYUTAHUE allreOpandecKux

65 . p https://educont.ru/
npobeit
CrnosKeHne U BEIYMTaHHUE ajireOpandecKux

66 . p https://educont.ru/
npobeit
VYMHOXEHUE U AelIEHUE aareOpanuyecKux

67 . a p https://educont.ru/
npobeit
VYMHOXEHUE U AelIEHUE aareOpanuecKux

68 . A p https://educont.ru/
npobeit
VYMHOXEHUE U AelIEHUE aareOpanuecKux

69 . A p https://educont.ru/
npobeit
Bo3sBenenue anredopanyeckoii 1poou B

70 A p P https://educont.ru/
CTeIeHb
KourpomnsHas padora no teme "JIpoOHO-

71 p p " Ap https://educont.ru/
palMOHAJIbHBIC BBIPAKECHUS

72 JpobHo-paiinoHanbHble ypaBHEHUS http://www.ismart.org/
Pemenue npoOHO-palioHaIbHBIX

73 YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM http://www.ismart.org/
YpaBHEHUSAM
Pemenue npoO6HO-panioHaIbHbBIX

74 YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM http://www.ismart.org/

YpaBHEHUSIM
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75

Pemenue npoO6HO-panioHaIbHbBIX
YpaBHEHUH, CBOJAIINUXCS K TUHEUHBIM
YpaBHEHUSAM

http://www.ismart.org/

76

Pemenue npoOHO-palioHaIbHbBIX
YPaBHEHUM, CBOJALIMXCS K KBAJAPaTHBIM
YPaBHEHUSIM

http://www.ismart.org/

77

Pemenue npoO6HO-palinoHaIbHBIX
YPaBHEHUM, CBOJALIMXCS K KBAJAPaTHBIM
YPaBHEHUSIM

http://www.ismart.org/

78

Pemenne npoOHO-panioHaIbHbBIX
YpaBHEHUM, CBOJIALINXCS K KBAAPAaTHBIM
YpaBHEHUSAM

http://www.ismart.org/

79

Pemenne npoOHO-panioHaIbHBIX
yYpaBHEHUU METOJIOM 3aMEHbI IIepEeMEHHOM

http://www.ismart.org/

80

Pemenne npoOHO-panioHaIbHbBIX
YpaBHEHUU METOJIOM 3aMEHbI IIepEMEHHOM

http://www.ismart.org/

81

Pemenue npoOGHO-palioHaIbHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN

https://www.imumk.ru/

82

Pemenne npoOHO-panioHaIbHBIX
yYpaBHEHUU METOJIOM 3aMEHbI IIepEeMEHHOM

https://www.imumk.ru/

83

Pemienne TeKCTOBBIX 33124 C TOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH

https://www.imumk.ru/

84

Pemienne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH

https://www.imumk.ru/

85

PeeHne TeKCTOBBIX 33124 C TOMOIIBIO
JIpOOHO-pallMOHATBHBIX YPaBHEHUN

https://www.imumk.ru/

86

Pemienne TekCTOBBIX 33124 C TOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH

https://www.imumk.ru/
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Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO

87 . https://www.imumk.ru/
JIpOOHO-pallMOHATBHBIX YPAaBHEHUN

28 Pemenune TeKCTOBBIX 33124 ¢ HOMOUHIBIO httos://www imumk ru/
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN ARSI TR B

29 ['padmyeckas HHTEpIpETALls YPABHEHUH C https://swww.imumk i/
JBYMsI IEPEMEHHBIMU

90 KoHTposnbHas pabota mo T(?'Me " IpoGHo- hitps://www imumk ./
palroHalIbHbIC YPaBHEHHS

01 O6HaCTBUOHpeZ[€JI€HI/IH 1 MHOECTBO https//educont.r/
3HaYeHUH QYHKIUU

9 O6J‘IaCTLUOHpeL[eJ'IeHI/I}I Y MHO>KECTBO https://educont.ru/
3HaYeHUH QYHKIUU

93 CrniocoOsl 3a1anust GyHKIUH https://educont.ru/

94 I'padux Gyakmmm https://educont.ru/
Utenue cBOMCTB GyHKIMH 1O €€ Tpaduky.

95 [Ipumeps! rpagukoB GyHKIMH, https://educont.ru/
OTPAXKAIOIINUX PEATBHBIE TIPOIECCHI
OYHKIINH, OMHCHIBAIOIIUE MPAMYIO U

96 00paTHYIO MPOIOPLIUOHAIIbHBIE https://educont.ru/
3aBUCHUMOCTH, UX TpapuKu
OYHKIINH, OTIHCHIBAIOIIUE PIMYIO U

97 00paTHYIO MPOIOPLIUOHAIIbHEIE https://educont.ru/
3aBUCHUMOCTH, UX TpapuKu
OYHKIINH, OMHCHIBAIOIIUE MPIMYIO U

98 00paTHYIO MPOIOPLIUOHAIIbHBIE https://educont.ru/
3aBUCHUMOCTH, UX TpapuKu

99 OyHkua y = X2 u e€ CBOICTBa https://educont.ru/
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100 OyHkua y = X2 u e€ CBOICTBa 1 0 0 https://educont.ru/

101 OyHkuua y = X3 u e€ cBoiCTBa 1 0 1 https://educont.ru/

102 OyHKIMS Y =K/X U €€ CBOICTBa 1 0 0 https://mob-edu.com/

103 OyHKIMS y =K/X ¥ €€ CBOHCTBa 1 0 0 https://mob-edu.com/

104 DyHKIHUA y =VX U €€ CBOICTBA 1 0 0 https://mob-edu.com/

105 Kontponbnas padota nmo teme "dynkiun" 1 1 0 https://mob-edu.com/

106 CremneHs € 1ebIM TT0Ka3aTeieM 1 0 0 https://mob-edu.com/

107 CBOMCTBA CTEIEHHU C I[ENBIM ITI0Ka3aTeIeM 1 0 0 https://mob-edu.com/

108 CBOIICTBa CTENIEHU C IIEJIBIM MTOKa3aTeJIeM 1 0 0 https://educont.ru/

109 CBOMCTBA CTEIEHHU C I[ENBIM ITI0Ka3aTeIeM 1 0 1 https://educont.ru/

110 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX | 0 0 httos://mob-edu.com/
CTETEHH C IIEJIBIM TOKa3aTeleM

11 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX | 0 0 https://mob-edu.com/
CTEIEHU C IEJIBIM MTOKa3aTeJIeM

112 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX | 0 1 https://mob-edu.com/
CTEIEHU C IEJIBIM MTOKa3aTeIeM

113 CrangapTHBIN BUJT YyKciia 1 https://mob-edu.com/

114 CranpmapTHBIN BUJ Yncia 1 https://mob-edu.com/

115 JleiicTBus ¢ yncliaMu, 3aITUCAHHBIMU B 1 0 0 https://mob-edu.com/
CTaH/IapTHOM BUJIE

116 JleiicTBus ¢ yncliaMu, 3aITUCAHHBIMU B 1 0 1 hitos://educont.ru/
CTaH/IapTHOM BUJIE
Pa3mepbl 00bEKTOB OKPYXKAIOLIET0 MUPA,

117 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOLEM 1 0 0 https://educont.ru/
MUpe

118 Pa3mepbl 00bEKTOB OKPYXKAIOMIETO MHPA, 1 0 0 https://mob-edu.com/
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JUTUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM
MUpE

119

Pa3mepbl 00bEKTOB OKPYXKAIOLIET0 MUPA,
JUINTEIBHOCTh IIPOLIECCOB B OKPYKAIOILIEM
MUpe

https://mob-edu.com/

120 Jlenenue ¢ octaTKoM https://mob-edu.com/
CpaBHEHHUS LIENBIX YUCET IT0 MOLYIIIO

121 p H oy https://educont.ru/
HATYpaJIbHOTO YKCiIa
CpaBHEHHS LENBIX YHCET II0 MOIYIIIO

122 p 1 Y https://educont.ru/
HATYPaJILHOTO YMCIa

123 CBoiicTBa CpaBHEHUI IO MOJYJIIO https://educont.ru/

124 CBoiicTBa CpaBHEHUN IO MOJYJIIO https://educont.ru/
OcTaTKy CyMMBI U [IPOU3BEACHUS 10O )

125 Y p a https://www.imumk.ru/
JAHHOMY MOJTYJTIO
Konurponrsnas padbora no temam "Crenenu", )

126 " p " p https://www.imumk.ru/

JenumocTh

[ToBTOpeHue u 00600IIeHNE. Pemenue
JINHENHBIX HEPABEHCTB C OJHON .

127 . p a B https://www.imumk.ru/
MePEMEHHOMN M CUCTEM JIMHEWHBIX
HEPaBEHCTB C OJHOM MepEMEHHOMN
[ToBTOpeHue u 00600IIeHUE. Pemenue
JINHENHBIX HEPABEHCTB C OJHON .

128 . p a B https://www.imumk.ru/
MEPEMEHHOMN M CUCTEM JIMHEWHBIX
HEPaBEHCTB C OAHOU IIEPEMEHHOMN
[ToBTOpEHKE U 000OIICHHE.
ToxnecTBEHHBIE ITPEOOPA3OBAHUS .

129 a peobp https://www.imumk.ru/

BBIPXCHHI, COJIepKaLINX
apudmMeTHyecKre KBaJIpaTHbIE KOPHU
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[ToBropenue n o6o0menue. Pemenune
KBaJPaTHBIX ypaBHEHUN. Pemenue

130 1 0 https://www.imumk.ru/
TEKCTOBBIX 3a7[au C TOMOIIbIO KBaJPaTHBIX
ypaBHEHUU
I1 .P

131 OBTOpeHI/If u o0o0menue. Pemenne 3amaq i 0 httos:// ko
U3 PeaTbHOM KU3HU :
[ToBTOpenue u o6o0IIEHNE.

132 ToxnecTBeHHbIE peoOpa3zoBaHUs 1 0 https://www.imumk.ru/
paIMOHAIBHBIX BRIPAKECHUN
[ToBTOpeHue u 00600IIeHNE. Pemenue
JIpOOHO-pallMOHANILHBIX YPaBHEHUH,

133 CBOJISIIUXCS K JIMHEHHBIM WITH K i 0 httos:// ko
KBaJIPATHBIM YpaBHEHUsIM. Pemenue
TEKCTOBBIX 3aJ1a4 C IIOMOIIBIO JPOOHO-
PaIMOHATBLHBIX YPAaBHEHUI
I1 .P

134 OBTOpeHHE U 0000meHue. Pemenue i 0 httos:// ko
TEKCTOBBIX 33724 PA3IMYHBIMH CITIOCOOAMH

135 HroroBast KOHTpoOsIbHAs paboTa 1 0 https:/www.imumk.ru/
I1 000 .P

136 OBTOpeHHf 1 ODODILCHHE. TCLLCHHE sa/at 1 0 https://www.imumk.ru/
U3 PeaTbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 16
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9 KJIACC

Konu4yectBo yacos DJIeKTPOHHbBIE
Ne Kontpoas | Ilpakruuyec | IHPpPOBBIE
Tema ypoka P P bp
n/n Bceero HbIC KHe oOpa3oBaTejibHbIE
padoTbI padoTbI pecypchl
@Oynkius. CBoicTBa QyHKIUHA: HYTH
(byHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
(byHKINH, TPOMEXKYTKH BO3pACTaHUS U 1 0 0 https://educont.ru/
yObIBaHUS (PYHKIINH, YETHBIE U HEUETHDBIE https://www.imumk.ru/
byHKIIMN, HanOoJbIlIee U HauMEHbIIIee
3HaYeHUs PYHKIIUN
@Oynkius. CBoicTBa QyHKIUIA: HYTH
(byHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
(GyHKIIUH, TPOMEKYTKH BO3pACTaHUS U 1 0 0 https://educont.ru/
yObIBaHUS (PYHKIINH, YETHBIE U HEUETHDBIE https://www.imumk.ru/
byHKIIMHN, HauOoJbIlIee U HAaUMEHbIIIee
3HaYeHUS PYHKITUN
[Toctpoenue rpaduxoB GpyHKIMI C 1 0 0 https://educont.ru/
MTOMOIIIbIO TTPeoOpa30BaHUM https://www.imumk.ru/
[TocTpoenue rpapukoB GyHKIHIA ¢ | 0 | https://educont.ru/
MIOMOIIIbIO TTPeoOpa3zoBaHUi https://www.imumk.ru/
KBagparsslii TpéxuieH. KopHu kBagpaTHOoro 1 0 0 https://educont.ru/
TpEXWICHA https://www.imumk.ru/
Paznoxenune kBagpaTHOTO TPEXUIECHA HA 1 0 0 https://educont.ru/
JINHEWHBIE MHOKUTEIU https://www.imumk.ru/
Paznoxenue kBagpaTHOTO TPEXUIECHA HA 1 0 1 https://educont.ru/
JIMHEWHbIE MHOKUTEIU https://www.imumk.ru/
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https://educont.ru/

8 KBagparuunas pyHkius u e€ cBoiicTBa .
AP Gy https://www.imumk.ru/
9 [TapaGoma, KOOpAUHATHI BEPIIUHBI https://educont.ru/
napaboIIbl, 0Ch CHMMETPHH MapadoITbl https://www.imumk.ru/
10 [TocTpoenue rpaduka KBagpaTHIHON https://educont.ru/
byHKIMK https://www.imumk.ru/
1 [TocTpoenue rpaduka KBagpaTHIHON https://educont.ru/
byHKIMN https:/www.imumk.ru/
12 [TocTpoenne rpaduka KBaApaTUIHON https://educont.ru/
byHKIMN https://www.imumk.ru/
[Tonosxenue rpaduka KBaapaTHIHON
13 (YHKIMH B 3aBUCUMOCTH OT €€ hutpss edontar
YHKIL https://www.imumk.ru/
KO3 PHUIIHEHTOB
[Tonoxenue rpaduka KBaapaTHIHON
14 (YHKIMH B 3aBUCHMOCTH OT €€ bups. wducontru.
YHKIL https://www.imumk.ru/
ko3 pueHToB
15 Hcnonb3oBaHue CBOMCTB KBaAPATUIHOMN https://educont.ru/
GyHKIUY 1715 pelieHust 3a1a4 https://www.imumk.ru/
16 Hcnosb30BaHne CBOMCTB KBAAPATUIHOMN https://educont.ru/
GYHKIUY 1S peIeHHs 3a/1a4 https://www.imumk.ru/
17 Hcnosb30BaHne CBOMCTB KBAAPATUIHOMN https://educont.ru/
GYHKIUY 1S peIeHHs 3a/1a4 https://www.imumk.ru/
18 Crenennble (yHKIMU C HATypaJbHbIMU https://educont.ru/
MOKa3aTessIMH, UX TPaQUKH U CBOKWCTBA https://www.imumk.ru/
19 Crenennble (yHKIMU C HATypaJbHBIMU https://educont.ru/
MOKa3aTesIMU, UX TpadUKu U CBOKWCTBA https://www.imumk.ru/
20 Crenennblie (YHKIIUU C HATYPaTbHBIMU https://educont.ru/

MOKa3aTeJsIMH, UX TPaQUKH U CBOWCTBA

https://www.imumk.ru/
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Crenennbie (yHKIIMU C HATYpaTbHBIMU

https://educont.ru/

21 .
MOKa3aTessIMH, UX TPaQUKH U CBOWCTBA https://www.imumk.ru/
. https://educont.ru/
22 Ipaduxu Gysxmmit: y = Vx ,y =3Vx,y =] x | https://www.imumk.ru/
. https://educont.ru/
23 Ipaduxu Gysxmmit: y =Vx , y =3x ,y = | x | https://www.imumk.ru/
. https://educont.ru/
24 I'paduku pynkuumii: y = VX, y= WVx y=|x| htps//www. imumk.ru/
https://educont.ru/
25 KonTponbnas pabota no teme "@yHkiun" htps//www.imumk.r/
[TonsiTe 0 pelneHnr HEPaBEHCTBA C OAHOU httoss//educont.ru/
. . ps://educont.ru
26 nepeMeHHON. MHOXeCTBO peleHuit https:/Avww. imumk 1o/
ps: ) )
HEpaBEHCTBA
7 KBanpatHbie HepaBeHCTBA C OJTHOM https://educont.ru/
MepeMEHHOM https://www.imumk.ru/
)3 KBanpatHbie HepaBeHCTBa C OJTHOM https://educont.ru/
MepeMEeHHON https://www.imumk.ru/
29 Pemennie HepaBeHCTB rpaguuIecKuM http://www.ismart.org/
METOJIOM U METOJIOM MUHTEPBAIOB https://mob-edu.com/
30 Pemrenue HepaBeHCTB rpaduyecKuM http://www.ismart.org/
METOAOM U METOAOM HMHTEPBAJIOB https://mob-edu.com/
http://www.ismart.org/
31 HepaBenctBa, comeprkaiiue 3HaK MOy hitps.//mob-cdu.com/
http://www.ismart.org/
32 HepaBeHcTBa, coneprkalue 3HaK MOy hits://mob-cdu.com/
: -edu.
. . http://www.ismart.org/
33 CucreMbl HEpaBEHCTB C OJHOM IIEPEMEHHOM hitps:/mob-cdu.com/
. . http://www.ismart.org/
34 CucreMbl HEpaBEHCTB C OJHON IIEPEMEHHOU

https://mob-edu.com/
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Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO

http://www.ismart.org/

35
HEPABEHCTB, CUCTEM HEPABCHCTB https://mob-edu.com/
16 Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO http://www.ismart.org/
HEPABEHCTB, CUCTEM HEPABCHCTB https://mob-edu.com/
HepaBeHCTBO ¢ AByMS IEPEMEHHBIMU. .
37 Penienue HepaBeHCTBaA ¢ ABYMS hitp: s dsmart.org
p By https://mob-edu.com/
[epEMEHHBIMU
13 I'paduueckuii MeTO pEIICHUS CUCTEM http://www.ismart.org/
HEPABEHCTB C ABYMs IIEPEMEHHBIMU https://mob-edu.com/
39 Cuctembl HEPaBEHCTB C JIByMS http://www.ismart.org/
IIEPEMEHHBIMA https://mob-edu.com/
40 KontponsHas padora o teme "KBanparusie http://www.ismart.org/
HepaBeHCTBA" https://mob-edu.com/
41 BHKBAIDA o VDaBHE http://www.ismart.org/
WKB THBI BHCHHS
AP yp https://mob-edu.com/
[IpuMepsl IpUMEHEHU METO0B
47 PaBHOCHJIBLHBIX ITpeoOpa30BaHMM, 3aMEHBI http://www.ismart.org/
IepeMeHHOH, rpad)uuecKoro MeToa Mpu https://mob-edu.com/
peuieHuu ypaBHeHU 3-i u 4-ii crenenen
[IpuMepsl IpUMEHEHU METO0B
43 PaBHOCHJIBLHBIX ITpeoOpa30BaHMM, 3aMEHBI http://www.ismart.org/
MepeMeHHOH, rpad)uuecKOro MeToa Mpu https://mob-edu.com/
pelnieHuu ypaBHeHu 3-i u 4-ii crenenen
[IpuMepsl IpUMEHEHU METO0B
44 PaBHOCHJIBLHBIX ITpeoOpa30BaHMM, 3aMEHBI http://www.ismart.org/
IepeMeHHOH, rpad)uuecKOro MeToa Mpu https://mob-edu.com/
peuieHuu ypaBHeHU# 3-i u 4-ii crenenen
45 Pemenne npoO6HO-palinOHABHBIX YPaBHEHUH http://www.ismart.org/
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Y HEPaBEHCTB

https://mob-edu.com/

Pemenne npoO6HO-palinOHABHBIX YPaBHEHUN

http://www.ismart.org/

46
U1 HEPABEHCTB https://mob-edu.com/
47 Pemenne npoO6HO-palinOHABHBIX YPaBHEHUN http://www.ismart.org/
U1 HEPABEHCTB https://mob-edu.com/
48 Pemenue npoOHO-paniMOHaTbHBIX YpaBHEHHHA http://www.ismart.org/
1 HEPABEHCTB https://mob-edu.com/
49 Pemenne cucreM ypaBHeHUN ¢ AByMs http://www.ismart.org/
IIEPEMEHHBIMU https://mob-edu.com/
50 Pewrenue cucreM ypaBHeHUl ¢ AByMs http://www.ismart.org/
IIEPEMEHHBIMU https://mob-edu.com/
51 Pemienue nmpocTelmx cCucTeM HEJTMHEHHBIX http://www.ismart.org/
YpaBHEHUH C ABYMs IEPEMEHHBIMU https://mob-edu.com/
59 Pemenne nmpocTenmmx CUCTEM HEITMHENHBIX http://www.ismart.org/
YPaBHEHUU C IBYMsI IEPEMEHHBIMU https://mob-edu.com/
53 Pemenne nmpoctenmmx CUCTEM HEITMHENHBIX http://www.ismart.org/
YPAaBHEHUH C ABYMS IEPEMEHHBIMU https://mob-edu.com/
54 Pemienue nmpocTelmx cCucTeM HEJTMHEHHBIX https://educont.ru/
YpaBHEHUH C ABYMs IEPEMEHHBIMU https://www.imumk.ru/
I'padmyeckuit MeTo pelIeHNs CUCTEMBI
55 N . https://educont.ru/
HEJIMHEMHBIX YPABHEHUN C IBYMsI .
yp ABY https://www.imumk.ru/
[IEpEMEHHBIMU
I'padmyeckuii MeTO pEIICHUS CUCTEMBI
56 N N https://educont.ru/
HEJIMHEMHBIX YPABHEHUN C IBYMsI .
yp JBY https://www.imumk.ru/
[IEPEMEHHBIMU
57 Cucrema IByX HEJIMHEHHBIX YPAaBHEHUH C https://educont.ru/

ABYMs IICPEMCHHBIMHA KaK MOJICJIb peaJIBHOﬁ

https://www.imumk.ru/
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CUTyalHHu

Cuctema IByX HEJIMHEHHBIX YPaBHEHUH C

https://educont.ru/

58 ByMsI [IEPEMEHHBIMU KaK MOJIENb PeaIbHOU .
ABY p a P https://www.imumk.ru/
CUTyalHHu
Cucrema IByX HEJIMHEMHBIX YPABHEHUH C
59 ByMsI [IEPEMEHHBIMU KaK MOJIENb PEAIbHOU hups:/feducontrus
ABY p a P https://www.imumk.ru/
CUTYaLIHU
Cucrema JIByX HEJIMHEMHBIX YPABHEHUH C
60 ByMsI [IEPEMEHHBIMU KAaK MOJIENb PEAIbHOU hups:/feducontrus
ABY p a P https://www.imumk.ru/
CUTYaLIHU
61 Cucrema HEIMHEWHBIX YPABHEHHH C https://educont.ru/
rnmapaMeTpom https://www.imumk.ru/
62 Cucrema HEIMHEWHBIX YPABHEHHH C https://educont.ru/
rnmapaMmeTpom https://www.imumk.ru/
63 Cucrema HEIMHEWHBIX YPABHEHHH C https://educont.ru/
rnapaMeTpom https://www.imumk.ru/
64 [Ipocreline HEpaBEHCTBA C ABYMS https://educont.ru/
MEPEMEHHBIMH U UX CHUCTEMBI https://www.imumk.ru/
65 KonrtponsHas pabora o Teme "YpaBHEHUs, https://educont.ru/
HEPaBEHCTBA U UX CUCTEMBI" https:/www.imumk.ru/
[ToHsiTHE YMCIOBOM MTOCHEAOBATEIBHOCTH.
https://educont.ru/
66 Koneunblie u 6eckoHEUHbIE .
https://www.imumk.ru/
MOCIEA0BATEIbHOCTH
OrpaHuueHHast MOCIeA0BaTEIbHOCTb.
67 MOHOTOHHO Bo3pacTaromias (yobIBaromas) hitps:ifedycont.ruf
HOTOHHO B T s (yObIB s .
P mat y m https://www.imumk.ru/
MOCIEN0BATEIBHOCTh
68 CrocoOsl 3a1aHus ITOCIEI0BATEIILHOCTH https://educont.ru/

OIHUCATEIIbHBIN, TAOJUYHBIN, C TTOMOIIBIO

https://www.imumk.ru/
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(bopMyITBI N-TO YJIeHa, PEKyPPEHTHBIN

Apudmerndeckast 1 reoMeTprIecKas

https://educont.ru/

69 .
IpOTrpeccuun https://www.imumk.ru/
70 ApudmeTndeckas 1 reoOMeTpruUYECKast https://educont.ru/
pOTrpeccuun https://www.imumk.ru/
71 CBoiicTBa 4JICHOB apu(PMETHICCKON 1 https://educont.ru/
r€OMETPUYECKON ITPOrPECCUI https://www.imumk.ru/
7 CBoiicTBa 4JICHOB apu(METHICCKON 1 https://educont.ru/
r€OMETPUYECKON ITPOrPeECCUit https://www.imumk.ru/
7 @DopMyIIbl N-ro WwieHa apuQMeTuIecKoil u https://educont.ru/
r€OMETPUYECKON TPOrpeCcCcuil https://www.imumk.ru/
74 @DopMyIIbl N-To WwieHa apuPMeTHIecKoil u https://educont.ru/
r€OMETPUYECKON ITPOrpeccuil https://www.imumk.ru/
75 ®opmyItbl N-ro WieHa apupMeTHIeCKOn u https://educont.ru/
r€OMETPUYECKON ITPOrPeECCUit https://www.imumk.ru/
@opMyJIbl CyMMBI MIEPBBIX N YICHOB
76 apHGOMETIIECKOH 1 reoMe CCKOI https://educont.ru/
H(PMETHIECKOIN 1 TeOMETPUIECKOM .
P . p https://www.imumk.ru/
porpeccui
@opMyIibl CyMMBI IEPBBIX N YJIECHOB
77 aprupMETHUIECKON U TEOMETPUUICCKON bps:ieducont.iu;
P . p https://www.imumk.ru/
nporpeccuit
@opMyIibl CyMMBI IEPBBIX N YJIEHOB
78 apu(pMETUIECKON U TEOMETPUUICCKON blps:ieducont.iu;
P . p https://www.imumk.ru/
nporpeccuit
79 3ajaun Ha MIPOLICHTHI, OAHKOBCKHUE BKJIAIbI U https://educont.ru/
KpEIUThI https://www.imumk.ru/
https://educont.ru/
&0 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE BKJIAIbI U

https://www.imumk.ru/
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KPEIUTHI

81

321,[[8.‘11/1 Ha IIPOLCHTHI, OaHKOBCKHE BKJIaJbl U

KpE€aAuThbl

https://educont.ru/

https://www.imumk.ru/

82

321,[[8.‘11/1 Ha IIPOLCHTHI, OaHKOBCKHE BKJIaJbl U

KpE€aAuThbl

https://educont.ru/

https://www.imumk.ru/

83

3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIBI U

KPEIUThI

https://educont.ru/
https://www.imumk.ru/

84

3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIBI U

KPEIUTHI

https://educont.ru/
https://www.imumk.ru/

85

321,[[3‘11/1 Ha IIPOLCHTHI, 0OaHKOBCKHE BKJIaJbl U

KpE€aAuThbl

https://educont.ru/

https://www.imumk.ru/

86

[IpencraBiaeHue 0 CXOIUMOCTH
MOCIIEI0BATEIHLHOCTH, O CYMMHUPOBaHUH
0eCKOHEYHO yOBIBAIOIIECH reOMEeTPUIECKON
MIPOrpecCcCuu

https://www.imumk.ru/
http://www.ismart.org/

87

[IpeacraBieHue 0 CXOIUMOCTH
MOCIIE0BATEIHLHOCTH, O CYMMHUPOBaHUHI
0EeCKOHEYHO yOBIBAIOIIEeH reOMEeTPUIECKON
MPOrPECCUu

https://www.imumk.ru/
http://www.ismart.org/

88

Merox MaTreMaTUYeCKOU UHAYKIIMU

https://www.imumk.ru/
http://www.ismart.org/

89

Meto MaTreMaTHYeCKON MHIYKIIMU

https://www.imumk.ru/
http://www.ismart.org/

90

KontposbHas padota o teme "UuncaoBsie
MOCIIE0BATEIHLHOCTH U Iporpeccun”

https://www.imumk.ru/
http://www.ismart.org/

91

Kopensb n-ii crenenn. CBOCTBa KOpHS n-id
CTETeHU

https://www.imumk.ru/
http://www.ismart.org/

92

Kopenb n-ii crenenn. CBOCTBa KOpHS n-id

https://www.imumk.ru/
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CTCIICHU

http://www.ismart.org/

Kopensb n-ii crenenn. CBOCTBa KOPHS n-id

https://www.imumk.ru/

93 ;
CTEIICHU http://www.ismart.org/
94 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ https://www.imumk.ru/
CBOICTBa http://www.ismart.org/
95 Cremnens ¢ palioOHAIBHBIM ITOKa3aTeIeM U e https://www.imumk.ru/
CBOIICTBa http://www.ismart.org/
96 Crenens ¢ palioOHAIBHBIM ITOKa3aTeIeM U e https://www.imumk.ru/
CBOWCTBA http://www.ismart.org/
ToxxnecTBeHHBIC TPEOOpPa30BAHMS )
97 BBIPAXKEHUI, COIEPKALIUX KOPEHD N-I hitps://www.imumk.ru/
P » CONCPKAIL P http://www.ismart.org/
CTEIIECHU
ToxxnecTBeHHBIC TPEOOpPa30BaHUS )
98 BBIPAXKEHUM, COIEPKALIUX KOPEHD N-I hitps://www.imumk.ru/
P » CONCPKAIL P http://www.ismart.org/
CTEIIECHU
ToxxnecTBeHHBIC TPEOOpPa30BaHUS )
99 BBIPAXKEHUI, COIEPKALIUX KOPEHD N-i https://www imumk.ru/
P » CONCPKAIL P http://www.ismart.org/
CTEIIECHU
ToxnecTBeHHBIE MPeoOpa30OBaAHUS )
100 S — CTCIICHE https://www.imumk.ru/
BBIPAKECHUM JKALLUX CTEIIEHD ;
P > COACPXall http://www.ismart.org/
paIoHaIbHBIM TTOKa3aTeIeM
ToxecTBeHHBIE PeoOpa30OBaAHUS )
101 S — CTCIICHE https://www.imumk.ru/
BBIPAKECHUM JKALLUX CTEIIEHD ;
P > COACPXall http://www.ismart.org/
parMoHaIbHBIM TTOKa3aTeIeM
102 KonTtponsHas padora o teme "CrerneHs ¢ https://www.imumk.ru/
palMoHaIBHBIM IMOKa3areaem" http://www.ismart.org/
103 [ToBTOpenue u 06o0meHue. Yucna u https://educont.ru/

BBIYMCIICHUA (SaHI/ICB, CpaBHCHHUC, HeﬁCTBHH

https://www.imumk.ru/
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C JIeCTBUTENIbHBIMH YHCIaMU, YUCIOBAs
npsimast)

[ToBTOpenue u 0600menue. Ynucna u
BBIYHCIICHUS (3aIHCh, CPABHCHUE, JICUCTBUS

https://educont.ru/

104 . .
C IE€VCTBUTEIBbHBIMHU YHUCJIAMH, YACIIOBAS https://www.imumk.ru/
npsimast)
[ToBTOpenue u o6o0menue. Ynucna u
https://educont.ru/
105 BBIUYHCIICHUS (ITPOLIEHTHI, OTHOIIECHHUS, .
https://www.imumk.ru/
IIPOIOPLIKN)
[ToBTOpenue u 06o0meHue. Yucna u
https://educont.ru/
106 BBIYHCIICHUS (TIPOLIEHTHI, OTHOIICHHUS, .
https://www.imumk.ru/
MIPOTIOPITUH )
[ToBTOpenue u 0600menue. Ynucna u
. https://educont.ru/
107 BBIUKCIICHUS (pEIlIeHre 3aa4 U3 peabHOM .
https://www.imumk.ru/
YKU3HH)
[ToBTOpenue u 0600menue. Ynucna u
. https://educont.ru/
108 BBIUMCIICHUS (pEIlIeHre 3a7a4 U3 peabHOM .
https://www.imumk.ru/
YKU3HH)
[ToBTOpenue u o6o0menue. Yncna u
109 e (0 eHIe 6 cHIE https://educont.ru/
BBIYUCIICHHS (OKpYTJICHUE, TPUOJIMKEHU .
pyr - 1P ’ https://www.imumk.ru/
OIICHKA)
[ToBTOpenue u 06006meHue. TekcToBbIe
110 3a/1auu (peleHrne TEKCTOBBIX 3aa4 https://educont.ru/
apuMeTHIECKUM U anreOpandecKum https://www.imumk.ru/
crocobamu)
[ToBTOpenue u 06006menHue. TekcToBbIe
https://educont.ru/
111 3a/1auM (peleHre TEKCTOBbIX 3a]1a4

apuMeTHIECKUM U anreOpandecKum

https://www.imumk.ru/
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crocobamm)

[ToBTOpenue u 0600menne. TekcToBbIe
3a/1auy (peleHrne TEKCTOBBIX 3aa4

https://educont.ru/

12 apuMeTHIECKUM U anreOpandecKum https:/www.imumk.ru/
crocobamm)
[ToBTOpenue u 06o61menHue. TekcToBbie

113 3a/1auy (peleHrne TEKCTOBBIX 3a1a4 https://educont.ru/
apru(pMETUYECKUM H alIreOpandecKum https://www.imumk.ru/
crocobamm)
[ToBTOpenue u 06061menue. TekcToBbie

114 3a/1auu (peleHrne TEKCTOBBIX 3a1a4 https://educont.ru/
apru(pMETUYECKUM H alIreOpandecKum https://www.imumk.ru/
crocobamm)
[ToBTOpenue u 06o61meHue. TekcToBbie

115 3a/1auy (peleHrne TEKCTOBBIX 3a1a4 https://educont.ru/
apru(pMETUYECKUM H aJIreOpandecKum https://www.imumk.ru/
crocobamm)
[ToBTOpeHue u 0000meHNe. AredpanvecKue

116 BBIpaKEeHUS (MMpeoOpa3zoBaHue https://educont.ru/
anredpanvyecKux BhIpaXEHUH, CoepKaIInx https://www.imumk.ru/
CTEIEHb C LEJIBIM I10Ka3aTeIeM)
[ToBTOpeHue u 0600meHNe. AnredpanvecKue

117 BBIpaKEeHUS (MMpeoOpa3zoBaHUe http://www.ismart.org/
anreOpanvecKuX BRIPAXKEHUH, COIepPKAIINX https://mob-edu.com/
CTEIEHb C LEJIBIM I10Ka3aTeIeM)
[ToBTOpeHue u 0600mEeHNe. AnredOpanvecKue .

118 BBIpaKeHUs (MpeoOpa3oBaHue hitp: s ismart.orz.

anreOpanveckux BhIpaXEHUH, CoepKaIInX

https://mob-edu.com/
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CTCIICHDb C LI CJIBIM HOK&?;&TGJIGM)

119

[ToBTOpeHHEe 1 0000mIEeHNEe. AreOpanvecKue
BBIpaKEeHUS (MpeoOpa3oBaHUe
aNreOpanvdecKuX BBIPAKCHHM, COACPIKALIIX
apu(METHUECKUI KBaIpaTHBIA KOPEHb)

http://www.ismart.org/
https://mob-edu.com/

120

[ToBTOpeHue u 0000mIeHNe. AnreOpanvecKue
BBIpaKEeHUS (MMpeoOpa3oBaHue
anreOpanvecKux BhIpaXEHUH, CoepKaIInX
apu(METHUECKUI KBaIpaTHBIA KOPEHb)

http://www.ismart.org/
https://mob-edu.com/

121

[ToBTOpeHue u 0600meHNe. AredOpanvecKue
BBIpaKEeHUS (MMpeoOpa3zoBaHUe
anredpanvdecKux BhIpaXEHUH, CoepKaIIuX
apu(METHUECKUI KBaIpaTHBIA KOPEHb)

http://www.ismart.org/
https://mob-edu.com/

122

[ToBTOpeHue u 0600mEeHNe. AredOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
IpOOHO-PAIMOHATBHBIX BBIPAKEHHI )

http://www.ismart.org/
https://mob-edu.com/

123

[ToBTOpeHue u 0000mIeHNe. AnreOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
IpOOHO-PAIMOHATBHBIX BBIPAKEHHI )

http://www.ismart.org/
https://mob-edu.com/

124

[ToBTOpeHue 1 0000mIeHNEe. ANreOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
IPOOHO-PAIMOHATBHBIX BBIPAKEHUI)

http://www.ismart.org/
https://mob-edu.com/

125

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIpa)KeHHs (IPeoOpa3oBaHue IEIbIX U
APOOHO-PALMOHATIBHBIX BBIPAKECHHA)

http://www.ismart.org/
https://mob-edu.com/

126

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIPKCHUS (Pa3JIOKCHUE MHOTOYWICHA Ha
MHOYKUTEIH, B TOM YHCJIC C UCTIOJIb30BAaHUEM

http://www.ismart.org/
https://mob-edu.com/



http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/

(hOpMyJT COKPAIIEHHOTO YMHOXCHHUS )

[ToBTOpeHHEe 1 0000mIEeHNEe. AreOpanvecKue
BhIpa)XEHUS (Pa3JIoKEHUE MHOTOUWICHA Ha

http://www.ismart.org/

127
MHOKHUTEIIN, B TOM YHCJIE€ C UCIIOJIb30BAHUEM https://mob-edu.com/
(hOopMyJT COKPAIIEHHOTO YMHOXCHHUS)

[ToBTOpeHue u 0000mIeHNe. AnreOpanvecKue

128 BBIPOKCHUS (pa3sIoKEHUE MHOTOYJICHA Ha http://www.ismart.org/
MHO>KHUTEIN, B TOM YHCJIE C UCIIOJIb30BaHUEM https://mob-edu.com/
(hOopMyJT COKPAIIEHHOTO YMHOXCHHUS)

[ToBTOpeHue u 0600meHNe. AredOpanvecKue .
129 BBIPOKECHUS (MOJICTUPOBAHKE C IIOMOIIBIO B s milors,
p ACIHp B B https://mob-edu.com/
(dbopMyI peanbHBIX IPOIECCOB U SBJICHHI)

130 Oyukuuu (MOCTpOeHUe, CBOWCTBA http://www.ismart.org/
W3YYEeHHBIX (PYHKIIN) https://mob-edu.com/
[ToBTOpenue u 06o6meHue. DyHKIUU ]

131 (mocTpoeHue, CBOMCTBA U3YUEHHBIX B s milors.

p o i https://mob-edu.com/
byHKIHiN)
[ToBTOpenue u 0606meHue. yHKIUU .

132 (MOCTpOeHHe, CBOHCTBA H3yde http://www.ismart.org/

MOCTPOCHUE, CBOWCTBA U HHBIX

p o yi https://mob-edu.com/
byHKIHI)
[ToBTOpenue u o6o6menue. PyHKIUU .

133 (rpachiuecKkoe peliente ypaBHeHHuii http://www.ismart.org/

rpaduyeck [ICHH BHCHUU U UX

p p yp https://mob-edu.com/
CUCTEM)
[ToBTOpenue u 06o6menue. yHKIUU .

134 (rpachHueckoe pelenHe ypaBHeHHuii http://www.ismart.org/

rpaduyeck [ICHH BHCHUU U UX
p p yp https://mob-edu.com/
CUCTEM)
http://www.ismart.org/
135 Hrorosast konTpoiapHas paboTa

https://mob-edu.com/
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136

[ToBTrOpenue u 0606menue. PyHKIUU
(MOnenupoBaHHUE peabHbIX IPOLIECCOB)

http://www.ismart.org/
https://mob-edu.com/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



IMOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX pAa3JeJiOB ILIKOJIBHOM MAaTeMaTHKH,
UMEIOIINI CBOEH 11eJIbl0 00€CIeYUTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M B3aUMHOE  pPACIIOJIOKEHUE, ONUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYarOMIMIACS YUYUTCS TIPOBOAUTD
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIFOUEeHHUSI, JOKA3bIBaTh
VICTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJIUTH
pacCyXJIeHHsT «OT IPOTUBHOIO», OTJMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkIeHus. Ocoboe 3HaueHHE JoKazaTelbHas
JIMHUS UMEET AJIA YTITyOJIEHHOTO N3YYEHUsI MAaTEMATUKH.

[{enbro M3y4yeHus TEOMETPUU SIBIISIETCA MCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUM KaK MaTEMaTUYECKUX, TaK U IMPAKTUYECKUX 3a4a4, BCTPEUAOIIMNXCS
B peasbHOM ku3HU. OOydamomuiics JOJDKEH HAyYUThCS  ONpPEAEIATh
TeOMETPUUECKYI0 (UTYpPY, OINUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IVIOLAJAb  3€MEJbHOIO  Y4YacTKa, pPACCUMTHIBATH  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
OTOMy COOTBETCTBYET BTOPAsi, BBIYUCIMTEIBHAS JIMHUASA B MU3yYEHUH I€OMETPHUH.
[Tpu pemieHnn 3agad MPaKTUUYECKOIO XapakKTepa OO0Yy4aroUIUiicsl YUUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  PEANbHBIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBATHOCTh IMOTYYEHHOTO PE3yJIbTata.

Oco0eHHOCTh YU4EOHOro Kypca yriyOJIEHHOTO U3YyYeHHUs] T€OMETPUU COCTOUT
B TOM, YTO 0Oy4aroluecs: He MPOCTO 3HAKOMSATCS € ONPEAEIEHHBIMU MOHITUSIMH, a
YBEPEHHO OBaJeBal0T UMH. CyIIECTBYIOIIME TEMbI NPOrpaMMbl 0a30BOro Kypca
T€OMETPUHU U3YJalOTCs Ha OoJiee TIIyOOKOM YPOBHE, a 00yUaromuecs mpuoopeTaroT
YMEHUS, MOMOTalIINe UM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX NPEAMETax, Mpexk/ie Bcero pusuke u nHPopMaTHKe,
a TaK)Ke II0JIb30BAThCS IOJYYEHHBIMM 3HAHHUSMHU IIPU PELICHUM IPAKTUYECKHUX
3azay.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriayOJn€HHbII
yueOHbIN Kypc «['eoMeTpusd», KOTOPBINA BKIIIOUAET CIEAYIOIINE OCHOBHBIE pa3/ieiibl
conepxkanus: «Havama reomerpum», «TpeyronbHukn», «OKpyKHOCTbHY,
«YetbIpéxyronbHukm», «I[logobue», «neMeHThl TpUroHoMeTpumn», «Ilnomanu», a
Takxke «MeTton koopauHaty», «Bekropb», «lIpeodpazoBaHus MI0CKOCTH.

Ha wuzyudenue yueOHOro kypca «l'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B
9 kiacce — 102 yaca (3 yaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Hauvana reomerpun

Hcropuss BO3ZHMKHOBEHWS W pPa3BUTHA reoMeTpuu. HayanpHble NOHATHA
reomeTpun. Touka, mpsmas, OTpe3oK, dyd. IloHstue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACIICHUN.

B3anMHOE pacrionokeHue TOYeK Ha NpsAMOU. M3mepeHue MIHMHBI OTpeE3Ka,
PacCTOSHUE MEXKIY TOUYKAMMU.

[lonymiockocts W yroj. Buael yrimos. l3MepeHue BeEIWYMH  YIJIOB.
Beprukanbnbsie U cMexHbIe yIibl. [lapannenbHble U EPIEHAUKYISPHBIE MIPSIMBIE.
Paccrostaue ot Touku 1o npsmou. buccekrpuca yrna.

Jlomanas. Bunel momansix. JliimHa momanon. MHoroyronsHuku. [lepumerp
MHOIOyroJibHuKa. [IoHsTHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYT'OJIbHUKAX.

[lepBuuHble TMpenCTaBICHUS O paBEHCTBE (UIYp, HUX PACIOIOKEHHH,
CUMMETPUH.

[Ipocrenmme noctpoeHus. THCTpyMEHTHI 111 U3BMEPEHUM U TIOCTPOCHHU.

TpeyroabHuKU

Buael TpeyrosbHUKOB: OCTPOYI'OJIbHBIE, IIPSAMOYTOJIBHBIE, TYIOYTOJBHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. MeauaHa, OHCCEKTpuca U BBICOTA
TPEYTrOJIbHHUKA.

PaBeHcTtBo TpeyronbHuKOB. IlepBbli W BTOpPOWM NPU3HAKKA PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOMIEHUST MEXAY CTOPOHAMU W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpEyroJbpHUKA. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummerpruunble  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAOLIEM MUPE.

ITapaanensHbie npsimbie. CyMMa yriji0B MHOTOYIOJIbHUKA

[TapamuienbHOCTh IPSIMBIX, HICTOPUYECKUE CBEEHMS O IocTynare EBkimna u
0 pomu JI0O6aueBCKOTO B OTKPBHITHH HEEBKIMIOBOW reomeTpun. CBOWCTBa W
IIPU3HAKKA NapaJuIeIbHbIX NMpsAMbIX. CyMMa yIyIOB TPEYrojabHUKA. BHENTHUE yIuibl
TpeyrojgpHuka. CymMMa BHYTPEHHUX YTJIOB MHOTOYI'OJIBHUKA M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYI'OJIBHUKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipn3Haku paBeHCTBA IMPSAMOYTOJBHBIX TPEYrOJIBHUKOB. [lepneHaukymnsap u
HakJIOHHAs. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOMN K
runorenyse. [IpaMoyrosibHbIN TPEYTOJIBHUK C YIJIOM B 30°.

OKpyxKHOCTH



[ToHATHSA OKPYXHOCTHM M Kpyra. DJIEMEHTBI OKPYXHOCTH M Kpyra: LIEHTP,
panuyc, AMaMeTp, XOpJa, UX CBOWCTBA. B3anMHOE pacnoyioxkeHne OKPYKHOCTU H
npsmoi. KacarenpHas u cekymas K OKpyKHOCTH. OKpy>KHOCTb, BHIMCAHHAS B YTOJL.
IIpocrenmye moCTpOeHUs ¢ IOMOILBIO LIMPKYJIA U JIMHEUKH.

I'eomeTpuyeckune mecra ToYeK

[loHATHE O TeOMETPUYECKOM MeCTe TOYeK. [IpruMepbl reoMEeTpUYECKUX MECT
TOYEK HA IUNIOCKOCTH. bUCCEKTpHCa yIiia U CEpEAUHHBIN NEPIICHINKYIIAP K OTPE3KY
KaK TE€OMETpPUYECKHE MecTa TodeK. OmnuncaHHas OKPYXHOCTb TPEYTOJIbHHMKA, €€
LEHTp. MeTo reoMeTpuYeCcKUX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a/1au.

IocTpoenus ¢ NOMOIUBLIO UPKYJIA U JHHEHKH

Hctopuueckue cBemeHusi. OOOCHOBaHUS MPOCTEHIIMX TMOCTPOSHUH, STaIbI
3a/1a4d HA IOCTPOEHUS, PEUIEHUE 3a1a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeThIpEéXyroJbHUKU

[TapannenorpamM, ero mnpu3Haku U cBoWcTBa. [IpsAMOYyroapHUK, pomo,
KBaJpaT, UX TMpHU3HAKU U cBoiicTBa. Tpamerus. PaBHOOeapenHas Tpamerus, e
cBoKcTBa U npu3Haku. [IpsamoyronbHas Tpanenuns. CpeaHss JUHAS TPACIUU.

Cpennsss MMHUA TPEYroJbHUKA. MeETOJ y/IBOCHHsI MEAMAaHbl TPEYTOJIbHHKA.
TeopeMa 0 nmepeceyeHnn MeuaH TPEYroJIbHUKA.

Teopema @aneca, TeopemMa O NIPONOPLMOHAIBHBIX OTpe3kax. Teopema
BapuHboHa 1J1 IPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpaIbHO-CUMMETPUYHBIE (PUTYPBI.

Ilono0ue

[Togobue TpeyronbHUKOB, KodhduuueHnt mnomodus. IlpusHaku momOOUS
TPEYroJbHUKOB. lIprmMeHeHue nomoOusi NpU pEIIEHUH TEeOMETPUYECKHX U
MPaKTUYECKUX 3a]1a4.

IL1omaas

[Tonsitue o momanu. CBoHCTBA IUIOMIAZEH TI'E€OMETPUUECKUX (QUTYD.
[Tpocreiimue Gopmyisl s MIOIEAAN TPEYroJibHUKA, MapaiieiorpaMma, pomoa u
Tpaneruu. [Ltomaan mogo0HbIX Guryp. OTHOIIEHHUE IUTONIAIeH TPEYTOJIEHIKOB.

Teopema Iudaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
IIPAKTUYECKUX 3a/]1a4.

DJIeMEeHTbI TPUTOHOMETPUM

CHHyC, KOCHHYC, TQHI€HC W KOTAHT€HC OCTpPOro yria MpsSMOYTrOJbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue @yHkouu yrinoB B 30°, 45° u  60°
[IponopuoHAIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yriabl 1 4eTBIPEXYT0JIbHUKH, CBSI3aHHbIE ¢ OKPYKHOCTHIO



Brniucanuble M LEHTpajbHBIE YIVIBI, YrOJl MEXAY KacaTelbHOW U XOpIOH.
Yrnel MeXAy XOpAaMH M CEKyIIMMU. BrucaHHblE W ONMCaHHBIE OKPYXHOCTH
TPEYTOJbHUKA M YETBIPEXYroNbHUKU. (CBOWCTBA M IPU3HAKU BIIMCAHHOTO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacrosiokeHue JByX OKpykHocred. Kacanwne
okpyxHocTel. O01IHe KacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHOBHOE
TPUTOHOMETPHUYECKOE  TOXkAecTBO.  Popmynsl  npuBeacHus.  PemieHune
TPEYroJIbHUKOB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemieHune
PAKTUYECKUX 3a]1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemenne 3a1a4 reOMETPUYECKON ONITUKH.

Tpuronomerpuyeckue  Qopmyabl g IUIOIIAJM  TPEYroJIbHUKA,
napajuienorpaMmma, pomb6a, Tpaneuuu. Popmyna ['epona. Popmyna miouaau
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

IHoxoOue TpeyroJiLHUKOB

Xopapl H  1OAOOHBIE TPEYroJbHUKA B  OKpPYKHOCTU. Teopema o
IIPOU3BECHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEICHHHM OTPE3KOB CEKYILIHMX,
TeopeMa O KBajpare KacarejlbHOHU. [I[puMeHeHHne Ipu pelieHur reOMETPUYECKUX
3anay. Teopemsl UeBbl 1 Menenas. [lonstue o romoreTun.

MeTtoa koopauHaT

YpaBHEHHE TPSMON Ha TUIOCKOCTH. YTJIOBOM KO3((UIMEHT W CBOOOTHBIN
YIEH, MX T'E€OMETPUYECKHA CcMbICH. [lapajienpHOCTh M NEPHNEHAUKYISIPHOCTH
psIMBIX (4epe3 yriioBod KodhOUIIMEHT).

VYpaBHeHHE OKpyXHOCTH. HaxoxkneHue mnepecedeHUN OKpPYKHOCTEH H
OpsMBIX B KoopAuHaTax. PopMyna paccTOSIHUS OT TOYKH A0 npsmoil. [lnomans
napajuieiorpaMMa B KOOpDAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IJIOIIA/IH.
[IpumeHeHne MeToa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopbl

BekTopbl Ha miockocTd. COXEHHWE W BBIYUTAHHE BEKTOPOB — IpaBHIIa
TPEYroJIbHUKA U NapajiesiorpaMma. Y MHOKEHUE BeKTopa Ha yucio. KoopanHarsl
BeKkTOpa. CII0KEHUE M BBIYMTAHME BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B PU3UKE, LIEHTP Macc.

[TonsiTue o Oasuce (Ha TUIOCKOCTH). PasnmokeHHWs BEKTOPOB IO Oaswmcy.
CkansipHO€ TPOU3BEIACHUE BEKTOPOB, I'€OMETPUYECKUI CMBICI U BBIPAXKECHHE B
JEKapTOBbIX KoopAauHaTax. JMCTpUOYTHMBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkajsipHOE  NpOM3BEACHHE M IpoeuupoBaHue. IIpuMeHeHue CKaIsApHOro



IIPOU3BEICHUS BEKTOPOB JUIl HAaxOXJIEHUA JUMH U yrioB. Pemenune
r€OMETPUYECKHX 3a4a4 C IOMOIIBIO CKAIPHOTO MPOU3BEICHHUS.

JJIMHA OKPYKHOCTH U IVIOLIAb Kpyra

[IpaBuiabHBIE MHOIOYroJbHUKHM. JlnmHa oOkpyxkHocTH. ['pamycHas wu
paguaHHas Mepa yria, BBIUMCIEHUE JUIMH Ayr OKpykHocTed. Ilmomans kpyra,
ceKTopa, cerMeHTa. Mcropuueckue cBeieHUs] 00 U3MEPEHHUH JITTUHBI OKPY>KHOCTH U
IUIOIAAU KPYyTa.

JIBHKEHM S TIOCKOCTH

LlenTpanbHast cummerpus. LlenTpanbHo-cummeTpuunbie ¢urypsl. [ToBopor.
OceBag cummerpusa. PUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitTue nBwxkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUU B MPUPOJE, >KUBOMHUCH, CKYJIBIType, apxurekrype. Kommosuuuun
IBWOKEHUH (TpocTeiiue npumMepsl). [[puMeHeHne B reoMeTpUUeCcKUX 3aJauax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE PpPe3yJbTATBI OCBOCHHUS MPOrPaMMbl MO MaTeMaTHUKE
XapaKTEPU3YIOTCS B YACTH:

1) IaTPHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHKEHHSIM  POCCHUICKHX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTUUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakJIaHWHA U PEATH3AIUN €TO
npaB, TMPEJACTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUN, MPOLEAYP TPa)kJAaHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMpPaKTUYECKUM TPUMEHEHUEM JIOCTHIXKEHMM HayKH, OCO3HAaHHWEM Ba)KHOCTHU
MOPaJIbHO-3TUUECKUX TPUHIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCTIUTAHUSA:

YCTAaHOBKOMI Ha aKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTHUYECKUX 3a]a4y
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYE€CKOTO
o0Opa3oBaHUs HAa TPOTSHKECHUHM BCEU KU3HU IJS YCHENIHOW MpodecCHOHAIBHOU
NEATETPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOCHUEM UHUBUTyAIbHONU TPAEKTOPUHM 00pa30BaHUS M >KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTBIO K OMOIHMOHATLHOMY HW  3CTETHUYECKOMY  BOCTIPUSTHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajlau, PEIICHUN, PacCyX ICHUW, YMEHHUIO BHUJECTH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEll HAYYHOIO NMO3HAHUS:

OpHEHTalMe B JEATEIbHOCTU Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKA, IPUPOABI U
oOmmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAyKH Kak cdephl YeIOBEYECKON
JEATEIIbHOCTH, ATAloB €€ Pa3BUTUS W 3HAYMMOCTH ISl PA3BUTHUS LUBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HaBbIKAMH MCCIIEA0BATEILCKOU IEITEIIbHOCTH;

6) ¢usmueckoro Bocnutanusi, GopMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIy4ns:



FOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECKHUE 3HAHWUS B HMHTEPECAX CBOETO
3I0pOBBsl, BEICHHWS  3J0pPOBOrO  o0Opa3a JKM3HM  (30pOBOE  IHUTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHITHH H OTABIXa, perysipHas (u3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIME HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTHU OKPYXaIOIIeH Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLICHKM KX BO3MOJKHBIX ITOCJICACTBUU UISI OKPYKAKOIIEW Cpelibl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEIICHNUS,

8) ajanranuM K M3MEHAKINMMCH YCJIOBHSAM COLMAJBHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUAX HEOMPEACTEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA IPYTUX;

HEO0OXOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, (HOPMYIHUPOBAThH HIIEH,
MOHSATHSI, TUIIOTE3bI 00 0OBEKTaX M SBJICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIJIaHUPOBATH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMio, BOCHPHHHMATH
CTPECCOBYIO CHTYaIlUI0 KaK BBI30OB, TPEOYIOMMA KOHTPMEp, KOPPEKTHPOBATH
NMPUHUMAEMbIe pelIeHus] U JeWCTBUSA, (OpPMYyJIUpPOBAaTh U OIEHHUBATh PHUCKH U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOCHHS MpOTrpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
obmero odpa3oBanus y obydJaromierocs OyayT chopMHpOBaHEI MeTanpeAMeTHbIe
pe3yJbTaThl, XapaKTePU3yIOIIHeCs OBJIAJICHHEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMU  JICUCTBUSMHU,  YHUBEPCATHHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMH M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJISITh U XAPAKTEPU30BATHh CYLICCTBCHHBIC IMPU3HAKA MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
OTIPEICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUH,
OCHOBAHUSI /11 000OIICHHS M CPAaBHECHHS, KPUTEPUHU ITPOBOAMMOIO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIUpPOBaTh U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

paz0OupaTh 10Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTEIbCTBA MAaTEMaTHYECKUX
(akToOB, BBHICTPAMBATh APTYMEHTALIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW HHIYKIHH, OOOCHOBBIBaTh COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTeabCcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOXO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHYy HKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIECHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTrO OOBEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXKAY CO0O0i;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOLIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
IPOBEIEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OSKCIHEPUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOTYUCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TaKKE BBIIBUIATh
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH HWHGOpPMAIMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BbIOUpaTh (popMy TpenacTaBieHHs WHGOpPMAUM W WIUTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, NPEUIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
IESIMA  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHUPOBATh MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMs, COIMOCTABISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIMNA U OCOOSHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTHLHON
paboThl TMpU pEIICHUH Y4eOHbIX MaTEeMaTUYeCKUX 3aj]ay, MPUHUMATH IIeb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloTHhl,
pacrmpesensiaTb BHIBI padOT, HOTOBApPHBATHCSA, OOCYKIATh IMPOIECC U PE3yJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ HWHBIE); BBINOJIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU UJIEHAaMH KOMAaH/Ibl, OIICHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUMH pe3yiabTaT 10
KpUTEpHUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI [IJISl PEHICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYallUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE,
IpYIIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, aJTOPUTM pelIeHUs 3aAadd (WId €ro
4acTh), BBIOMpATh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHTHI
penieHuit ¢ ydéToMm HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIQJIETh CIIOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHusl MaTeMaTUYeCKOM 3a/1aur, CAMOMOTHUBAIUU U pedIIeKCUu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JIEATEIbHOCTU IMOCTABICHHOW LENHU U
YCIIOBUSIM, OOBSACHATH MMPUYUHBI JOCTHKCHHS WIM HETOCTIKEHUS 11€TTH, HaXOAUTh
OmMOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMHU NpPU H3yYEHUU MaTEeMaTHUYECKUX OOBEKTOB U (PAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLICHKY PELICHUS 3a/1a4uH.

NNPEAMETHBIE PE3YJbBTATBI

K kxonIy 00y4ueHus B 7 Kj1acce 00Oy4JaromUNUCs MOTYYUT CICAYIONINE TPEAMETHBIC
pEe3yJIbTaTHhI:

PacriozHaBaTh UM3y4E€HHbIE TIE€OMETPUYECKHE (UIYpPBI, OINPEAENATh UX
B3aMMHOE pacCIOJIOKEHUE, H300pa)kaTh TIE€OMETpUYECKHE (UTYpPBI, BBIIOJIHATDH
YEpPTERKU MO YCIOBUIO 3ahaud. M3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH MPEIMETOB B
peaIbHOM KU3HHU, pa3MepoB MNPUPOJHBIX OOBEKTOB. PasnmuuaTh pa3zmepbl 3TUX
0OBEKTOB MO NOPSAAKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IpU3HAKU U CBOKWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1a.

[IpoBOAUTE JIOTHYECKUE PACCYKACHUSA C HCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHM PAaBEHCTBA MPSAMOYIOJIBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEJMAaHbI, TPOBEAEHHON K TUIIOTEHY3€ IPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUN I€OMETPUYECKUX 3a]ay.

Omnpenenars napaieabHOCTb MPSMBIX C IIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymasa. OnpenensaTe napauieIbHOCTh MPSAMBIX C ITOMOIIBIO PABEHCTBA
PacCTOSAHUM OT TOYEK OJHOM NMPSAMOM JO TOYEK APYTOU MPSIMOM.

Pemats 3amaun Ha KieT4aToi Oymare.

[TpoBOAUTH BBIUMCIEHHUS M HAXOAUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKUX 3aJadax C MCIOIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYECHNH JBYX IAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakThdeckue
3a/1a4M HA HAXOXKJIEHUE YTJIOB.

Bnaners monsituem reomerpuueckoro mecta Touek (I'MT). Omnpenensite
OMCCEKTPUCY yIJla U CEPEIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonbp3oBaThesa nouaTuem reomerpuueckoro Mecra touek (I'MT) npu
JI0OKA3aTEIbCTBE T€OMETPUYECKUX YTBEPKICHUN U IIPU PEIICHUH 3a]1a4.



@opMyIUpOBaTh OINpPEAECICHUS OKPYXKHOCTU MU Kpyra, XOpIAbl U JUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh NX CBOWCTBAMH. Y METh JOKA3bIBaTh U NPUMEHSATH
9TU CBOWCTBA IIPU PELICHUU 3a/1a4.

Brnaners noHsATHEM OINKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb
HaXoAUTh €€ LeHTp. JloKa3bIBaTh U HUCIIOJIb30BATh (PAKTHI O TOM, UTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEINHHBIC
NIEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnaners nonsiTHEM KacaTeNnbHOM K OKPYKHOCTH, HOJIB30BATHCS TEOPEMOM O
IIEPIICHIUKYJIAPHOCTA KAacaTeJIbHOM U paauyca, NPOBEAEHHOIO K TOYKE KAacaHUS.
JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEACHHBIX U3
OJHOW TOYKH, U IPUMEHSATH 3TO B PELUIEHUH F€OMETPUYECKUX 3a1a4.

Jloka3piBaTh W MPUMEHATH IPOCTEUINNE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE '€OMETPUUYECKUE MIOCTPOCHHUS C IIOMOLIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHus B 8 Kkiacce oOydamIIMKCA MOJYYUT CIEAYIOLIUE
IpeIMETHBIE PE3YJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETBIPEXYTONBHUKOB, WX OJEMEHTHI,
MOJTb30BaThCS MX CBOMCTBAMH MPH PEIICHUU T€OMETPUYECKHX 3ajad. Paznmuarh
IpU3HAKU U CBOMCTBA MapajuienorpaMma, pom0a u npsMOYrojbHUKA, J0Ka3bIBAThH
UX U YBEPEHHO NMPUMEHSTH IIPU PELICHUH T€OMETPUUECKHX 3a/1au.

Hcnonp30BaTh CBOWCTBA TOYKH MEPECEUCHUS] MEIMAH TPEYTOJbHUKA (LIEHTpa
Macc) B pEIICHUH 3a/1a4.

Brnagetrs moHATHEM cpenHEW TUHUHM TPEYroJbHUKA W TPAaneluud, TPUMEHSTh
UX CBOMCTBA MpU pEHICHHMH TeOMETpUYECKHX 3anad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3Kax, IPUMEHSTh UX JJI PELICHUS
MPaKTHYECKUX 3a7a4.

Pacrio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOIB30BaTh UX
CBOICTBa MMPH PEIICHUH 33]1a4.

Brnagerp moHATHSIMH TOJ00HMS TPEYTOJBHHUKOB, KO3 dHUIIMEHTa IMOI00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MTOI00HBIX TPEYTOJbHUKOB. MIMeTh npeacTaBneHue o
npeodpazoBaHnn moao0us U 0 MoJoOHBIX (urypax. [lomb3oBaTbes MpU3HAKAMU
no00Us TPEyroJbHUKOB TPU PEIICHHH T€OMETPUYEeCKUX 3anad. J(okaspiBaTh U
MPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIBEHOCTH B MPSIMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpuMeHsTh Mo100KE B IPAKTUUECKUX 3aadax.

BoiBoauTth ¥ ucnonp3oBaTh  mpocTedmme  (Gopmyibl Ui IUIOLIAAM
TpEyrojbHHUKa, MapaieorpaMMa, poMOa u Tpanenuu. Beraucuars (pa3nuyHbiMu
crnocobaMu) TMJOMAAb TPEYroJbHUKAa M IUIOMIAJM MHOTOYTOJNBHBIX (uryp
(monb3ysch, T€ HEOOXOAWMO, KaJIbKYJISITOPOM). 3HaThb OTHOLIEHHE IUIOIIAJEH



NOJIOOHBIX (UIyp U NPUMEHATh NMpPHU pelieHuH 3anad. [IpuMeHsTh MoJyyeHHbIE
YMEHHS B IPAKTUYECKUX 33/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ams pemieHUsT TEOMETPUUYECKUX U
PaKTUYECKUX 3a1a4. CTPOUTh MaTEMAaTUYECKYIO MOJENb B IPAKTUYECKUX 3a7a4aXx,
CaMOCTOSTEIIBHO Je1aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Bnaners mnoHATHEM BIHCAHHOTO M LEHTPAJIBHOIO YIia, yIVIa MEXKIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
YEThIPEXYTOJIBHUKA, IPUMEHATh UX CBOMCTBA IIPU PEIICHUM 3a]1a4.

[IprMeHATh NOyYEHHBIE 3HAaHUS HA NPAKTUKE — CTPOUTb MAaTEMaTUYECKHUE
MOZEIH JJIs 3a/1a4 PEAIbHOW KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHHWEM TOoA00Us W TPUTOHOMETpUU (TONB3YSICh, TAE HEOOXOIMMO,
KAJIbKYJISITOPOM).

K koHiry 00y4yeHus B 9 kj1acce 00y4aromuics MojayyuT ClIeAyIolue MpeaMeTHbIC
pE3yIIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX yIJIIOB, YMETh HAXOJHUTh C MX
MOMOIIBIO PA3JIMYHBIE DSJEMEHTHI MPAMOYTOJIBLHOTO TPEYTrOJbHUKA («pelIeHue
MPSIMOYTOJIHBIX TPEYTOIBHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYISATOPA) JTHHBI
Y YTJIBI JTSI HETaOJTUYIHBIX 3HAYCHUH.

[Tomp3oBaThCs (popMysIaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXJIECTBOM JIJIi HAXOXKJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJTUYMHAMMU.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHSATHh WX IS
HaXOXKJCHUS PA3IMIHBIX dJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY),
IpU PEIICHWA TEOMETPUUYECKHX 3amad. [IpuMeHSATh MOMydeHHBIC 3HAHUS TIPU
pElICHUH MPAaKTUYECKUX 3a/1a4.

[IpuMeHsTh TPUTOHOMETPHIO B 337]a4aX Ha HAXOXKJICHUE TIOIIA U, BHIBOJIUTH
U BIIAJIETh TPUTOHOMETPUYCCKUMU (HOpMyIaMHu IS ITUIOMIATH TPEYTrOJbHUKA,
napajiesorpaMma, poM0a, Tparnemu, BEIBOJAUTh U TPUMEHATh popmyiry ['epona u
dbopMyITy IS TUTOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

HMmeTh nipeicTaBiIeHHE O TOMOTETUH, IPUMEHSThH B IPAKTUYECKUX CUTYaIIUSIX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenast pu peleHny 3aaad.

Hcmonp30BaTh TEOPEMBI O BIHCAHHBIX YIJAX, yriax MEXKIy XopAaMu
(CeKyImuMHM) 1 yTiie MEXIy KacaTeIbHON U XOPAOU P PEIICHUN TEOMETPUUIECKUX
3amad. Jloka3plBaTh M MPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIHNX, O KBAaJpaTe KacaTeIbHOM.

Branets monsTHEM KOOpJAMHAT HaA IUIOCKOCTH, paboTaTh € ypaBHEHUEM
IpsSMOM Ha IIIOCKOCTH. BiameTp MOHATHUSAMH YIIOBOTO KO3G(GUIMEHTa U
CBOOOJTHOTO YJICHA, MOHWMATh WX TEOMETPUYECKHH CMBICT U CBS3h YIJIOBOTO
koddduireHTa ¢ Bo3pacTaHMEM M YObIBAHMEM JIMHEHHOW (QYHKIUU. YMeETh



pemiatb METOJOM KOOpAMHAT 3aJayd, CBS3aHHBIE C IAapaUICIBbHOCTBIO H
NEPIEHINKYJIAPHOCTBIO TPSAMBIX, NEPECEUYCHUEM IPSAMBIX, HAXOXKICHUEM TOYEK
IIEPECEUCHHUSI.

BelBOguTE M BHaneTh YpPaBHEHUEM OKPYKHOCTH. MCIOnb30BaTh METOX
KOOPJMHAT JUJISl HAaxOXKJEHUs IEPECEUEHUN OKPYKHOCTEH M NpsMbIX. Biagers
dbopMyllaMu paccTOSIHUSL OT TOYKHM JO0 MPSIMOM, IUIOIIA[U MapajiejorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpHeHTHpoBaHHOW mromanau. [lomp3oBaThes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, NPUMEHATb €ro IMpU  PEUICHUU
F€OMETPUYECKUX M NPAKTUYECKHUX 3a1ad. [IpuMeHATh MeTOJN KOOpAMHAT B
IIPaKTUKO-OPUEHTHPOBAHHBIX FEOMETPUUYECKUX 3a/1a4ax.

Bnaners monsTHEM BEKTOpa. YMETh CKJIAIbIBATh W BBIYWUTATH BEKTOPHI,
YMHOXaTh HAa YHCIIO, BIAJETh IMPABUIAMU TPEYTOJbHHKA WU IMapajuieaorpaMma.
Bnaners npakTHYECKUMH HHTEPHPETALUSAMH BEKTOPOB. YBEPEHHO IOJB30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bilageres CJI0KEHHEM M BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HA YUCIJIO B KOOPIUHATAX.

Nmetp npencraBinenue o 0asuce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpbl CHJI C [OMOMIbIO MIPOECUUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOWIEHUH. IIpuMeHATP T1ONydeHHBIE 3HAHUS B
OpOCTEHIINX PU3NYECKUX 3a/1adax.

BiiageTts NOHATHEM CKaJspHOTO INPOMU3BENCHMSI BEKTOPOB, ITOHUMAaTh €r0
TEOMETPUYECKUM CMBICII W YBEPEHHO IIOJB30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBA3b C NpOoeLUpOBaHUEM. IIpUMEHATH CKAISIPHOE NPOU3BEICHUE BEKTOPOB
JUISL HaXOKJEHUS JUIMH WU YIJIOB. PemaTe reoMeTpHyYecKHe 3aJadd ¢ MOMOUIBIO
CKQJLIPHOTO ITpou3BeAcHUsA. VICnoib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanvecknx U PU3NIECKUX 3a1avax.

BiageTts NOHATHAMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY’KHOCTU M PaJMaHHOW MEPBI YIUIA, BBIYMCIATH IUIOWAAL Kpyra 1
ero vyacted. [lonnmare cmbicn yucna m. [IpuMeHATH MOTyYEeHHBIE YMEHHS NpHU
pElIeHNN NPAKTUYECKUX 3a7ay. 3HATh MCTOPUYECKHE CBEACHHS 00 W3MEPEHHUH
JUTMHBI OKPYKHOCTH U ITUIOIIAAN KPYTa.

HNmeTp mnpenacTaBieHHe O NpeoOpa3oBaHUU IIJIOCKOCTH, O JIBUKEHUSX.
Haxomute ocu, UEHTpbl CUMMETpUU (Uryp, LEHTPhl MOBOPOTa, HAXOAWUTH
KOMITO3HMIIMKM TMPOCTEHMNX MpeoOpazoBanuil. [IpuMeHSTh NBMXKEHHS IUIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTHYECKUE
MOJIEIIN JUIS 3a/1a4 PEANIbHOW JKM3HU U IIPOBOJANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, TNE
HEOO0XO0MMO, KaJIbKyJIATOPOM).
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TPEyTrOJIbHUKOB https://www.imumk.ru/
1 IlepBblii 1 BTOPOI MPU3HAKU PAaBEHCTBA https://educont.ru/
TPEYTOJIbHUKOB https://www.imumk.ru/
34 IlepBblii 1 BTOPOI MPU3HAKU PAaBEHCTBA https://educont.ru/
TPEyTrOJIbHUKOB https:/www.imumk.ru/
35 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA https://educont.ru/
TPEYTrOJIbHUKOB https://www.imumk.ru/
36 IlepBblii 1 BTOPOI MPU3HAKU PAaBEHCTBA https://educont.ru/
TPEYTOJIbHUKOB https://www.imumk.ru/
PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX https://educont.ru/
37 . .
CBOKCTBA https://www.imumk.ru/
33 PaBHOOeIpeHHBIE TPEYTOJILHUKH U UX https://educont.ru/
CBOMCTBA https://www.imumk.ru/
39 PaBHOOeIpEHHBIE TPEYTOIILHUKU U UX https://educont.ru/
CBOMCTBa https://www.imumk.ru/
40 N 6 https://educont.ru/
pY3HAK PaBHOOEIPEHHOTO TPEYTOJIbHUKA httos://swww imumik.ru/
41 I 6 https://educont.ru/
PU3HAK paBHOOEIPEHHOI'O TPEYTOJIbHUKA hitps://www.imumk.ru/
4 T . https://educont.ru/
peTuii IpU3HaK paBeHCTBA TPEYTOJIbHUKOB httos://www imumk.ru/
43 T N https://educont.ru/
peTuii IpU3HaK paBEHCTBA TPEYTOJBbHUKOB httos://www imumk ru/
. https://educont.ru/
44 Tperuil npru3HaK paBeHCTBA TPEYTOJIbHUKOB

https://www.imumk.ru/
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®urypsl ¢ oceBoi cumMmerpuen. Ipumepst

https://educont.ru/

45 ~
CUMMETPHUU B OKPYXKAIOLIEM MUPE https://www.imumk.ru/
46 ®urypsl ¢ oceBoii cumMmerpuen. Ipumepst https://educont.ru/
CUMMETPHUU B OKPYXKAIOLIEM MUPE https:/www.imumk.ru/
47 KoHTponbHas pabora 1o Teme https://educont.ru/
"TpeyrosbHuKU" https://www.imumk.ru/
48 [TapannenbHOCTh NPSIMBIX hiips: wduconl.ro.
p P https://www.imumk.ru/
49 CBoiicTBa U MPU3HAKH MMAPATUICITBHBIX https://educont.ru/
HPSAMBIX https://www.imumk.ru/
50 CBoiicTBa U NPU3HAKU MAPAJUICIbHBIX https://educont.ru/
MPSAMBIX https://www.imumk.ru/
51 CBoiicTBa U NPU3HAKU MAPATUICIbHBIX https://educont.ru/
MPSIMBIX https://www.imumk.ru/
59 CBoiicTBa U NPU3HAKU MAPAJUICIbHBIX https://educont.ru/
NPSAMBIX https://www.imumk.ru/
53 CBoiicTBa U MPU3HAKH MMAPATUICITBHBIX https://educont.ru/
HPSAMBIX https://www.imumk.ru/
54 CBoiicTBa U NPU3HAKU MMAPATUIEIbHBIX https://educont.ru/
MPSIMBIX https://www.imumk.ru/
55 CyMMa yTiioB TpeyroJibHUKa e
yMMa YETOB TPy https://www.imumk.ru/
56 CyMMa yTii0B TpeyroJibHUKa L
y yr pey https://www.imumk.ru/
57 BuemHue yrisl TpeyrojbHUKA hitps. cduconlru
yr pey https://www.imumk.ru/
https://educont.ru/
58 Bremnue yrisl TpeyrojbHHKA

https://www.imumk.ru/
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CymMma BHYTPEHHHX YIJIOB

https://educont.ru/

59 MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YTJIOB httos://www imumk ru/
BBIITYKJIOTO MHOTOYT'OJIbHHKA
CyMMa BHYTPEHHUX YTJIOB
60 MZZIFO yip a https://educont.ru/
YTOJIbHUKA U CYMMa BHEIIHUX YTIJI0B https://www. imumk.ru/
BBIITYKJIOTO MHOTOYT'OJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
61 MZZII‘O OyI;[II;I/IKa u cyLMa BHEIIIHUX YTJIOB hiips: wduconl.ro
yrox Y Y https://www.imumk.ru/
BBIITYKJIOTO MHOTOYT'OJIbHUKA
Kontponbnas pabota no teme
62 "Ma C https://educont.ru/
paienbHOCTh. CymMMa yrioB httns.// mumk.ru/
MHOTOYTOJbHHKa"
63 IIpr3Haku paBeHCTBA MPSAMOYTOJIBHBIX https://educont.ru/
TPEYrOJIbHUKOB https:/www.imumk.ru/
64 IIpr3Haku paBeHCTBA MPSAMOYTOJIBHBIX https://educont.ru/
TPEyTrOJIbHUKOB https://www.imumk.ru/
65 [lepnienauKynsip U HaAKJIOHHAS hitps: cduconlru
PHCHMKYIAP https://www.imumk.ru/
66 CBOICTBO M€IMaHbI IPSIMOYT'OJILHOT'O https://educont.ru/
TPEYroJIbHUKA, TPOBENEHHON K TUIIOTEHY3€ https://www.imumk.ru/
67 CBOICTBO MeIMaHbI IPSIMOYT'OJILHOT'O https://educont.ru/
TPEYroJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€ https://www.imumk.ru/
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTJIOM B https://educont.ru/
30 rpagycoB https://www.imumk.ru/
69 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B https://educont.ru/
30 rpaxycoB https://www.imumk.ru/
70 COOTHOILIEHHS MEKTy CTOPOHAMH U YIJIaMHU https://educont.ru/

TPECYrOJIbHUKaA

https://www.imumk.ru/
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CooTHOIIEHNS MEX/1y CTOPOHAMU U YIJlaMU

https://educont.ru/

71 .
TPEYroJabHUKA https://www.imumk.ru/
7 HepasenctBo TpeyronsnHuka. HepaBeHcTBO https://educont.ru/
0 JUJINHE JIOMaHOU https://www.imumk.ru/
HepaBeHcTBO MEX Iy MEPHIEHIUKYIIIPOM U
73 HaIzIOHHoﬁ PaCCT(ISIIHHePOT Ti[)‘lKi (I)) hitps://educont.rw/
L a https://www.imumk.ru/
PAMOM
KoHTponbHas pabora 1o Temam
74 "TIpAMOYTOJILHBIE TPEYTOJIbHUKHU" hitps://educont.rw/
p y pey ’ https://www.imumk.ru/
"I'eomeTpuyeckue HepaBeHCTBA"
75 OKpy>XHOCTb, XOPJIbI ¥ TUAMETPHI, UX https://educont.ru/
CBOMCTBA https://www.imumk.ru/
76 OKpy>XHOCTb, XOPJIbI ¥ TUAMETPHI, UX https://educont.ru/
CBOMCTBA https://www.imumk.ru/
B3anMHOe pacnosiokeHue OKpy>KHOCTH U
77 npsamoii. KacarensHas u cexyias K https://educont.rw/
PAMOH. ym https://www.imumk.ru/
OKPY>KHOCTH
B3anmHOe pacnoniokeHre OKpyKHOCTH U
78 npsaMoi. KacarenpHasd 1 cexyiias K hitps://educont.ru/
p ) yH https://www.imumk.ru/
OKPY>KHOCTH
B3anmMHOe pacnoniokeHne OKpyKHOCTH U
79 npsaMoi. KacarenpHasg 1 cexyias K https://educont.ru/
p ) yH https://www.imumk.ru/
OKPY>KHOCTH
&0 OKpY>XHOCTbh, BIUCAHHAA B YIOJI hitps://educont.rw/
Py ’ yr https://www.imumk.ru/
81 OKpY)XHOCTbh, BIUCAHHASA B YIOJI hitps://educont.rw/
py ’ yr https://www.imumk.ru/
82 [IonsATHE O rEOMETPUYECKOM MECTE TOYEK. https://educont.ru/
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[IpuMepel reoMeTpUYECKUX MECT TOYEK Ha
IUIOCKOCTH

https://www.imumk.ru/

ITonstue o IrCOMCTPHUUICCKOM MCCTEC TOYCK.

https://educont.ru/

83 [IpuMeprl reoMeTpUYECKUX MECT TOYEK Ha .
b p p https://www.imumk.ru/
IIJIOCKOCTH
24 OnucanHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ https://educont.ru/
LEHTP https://www.imumk.ru/
25 OnucanHasi OKPY’KHOCTb TPEYTOJIbHUKA, €€ https://educont.ru/
LEHTP https://www.imumk.ru/
26 Meroza reoMeTpu4ecKUX MECT TOYEK IIPU https://educont.ru/
pPELIEHNH TEOMETPUUECKUX 3a/1a4 https://www.imumk.ru/
R7 Meroza reoMeTpu4eCKUX MECT TOYEK IIPU https://educont.ru/
pPELIEHNH TEOMETPUUECKUX 3a/1a4 https://www.imumk.ru/
o MeToj TeOMETPUYECKUX MECT TOUYEK ITPHU https://educont.ru/
pPEUIEHUH T€OMETPUUECKUX 3a/1a4 https://www.imumk.ru/
29 MeToj TeOMETPUYECKUX MECT TOUYEK ITPHU https://educont.ru/
pEIIEHNH T€OMETPUUECKUX 3a/1a4 https://www.imumk.ru/
O60cHOBaHUS MPOCTEUIIUX TOCTPOECHUIH,
90 9TaIbl 3a/1a4d Ha II0OCTPOCHUSI, pELIEHUE https://educont.ru/
3a7a4 Ha IIOCTPOCHUE LIUPKYIIEM U https://www.imumk.ru/
JMHENKOU
O60cHOBaHUS MPOCTEUILIUX TOCTPOECHUIH,
91 9TaIbl 33/1a4d Ha II0OCTPOCHUS, pELIEHUE https://educont.ru/
3a7a4 Ha IIOCTPOCHUE LIUPKYIIEM U https://www.imumk.ru/
JMHENKOU
KonTponbhas padota no teme
" https://educont.ru/
92 OxpyxHocTb. ['eomeTpuueckue mecta

To4ek. [locTpoeHus ¢ TOMOILIBIO HUPKYJIS U

https://www.imumk.ru/
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JIMHEHKH"

[ToBTOpeHue u 00600IIeHNE. Pemenue

https://educont.ru/

93 3a]1a4, WIUTFOCTPUPYIOLINX CBSI3U MEXTY httos://www imumk ru/
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 00600IIeHUE. Pemenue https://educont. i/

94 3a]1a4, WUTFOCTPUPYIOLIMX CBSI3U MEXKTY ht S / /www.in;u ik ru/
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenune https://educont. i/

95 3a1a4, WUTFOCTPUPYIOLINX CBSI3U MEXTY ht S / /www.in;u ik ru/
pa3JInYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0600menue. Pemenue https://educont.n/

96 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3U MEKITY ht S / /www.irﬁumk.ru /
pa3JInYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0600menHue. Pemenue https://educont.ru/

97 3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3H MEKIY https; / /www.irﬁumk.ru /
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 0600menue. Pemenue https://educont.ru/

98 3a/1a4, WJUTFOCTPUPYIONTUX CBSI3H MEKIY https; / /www.irﬁumk.ru /
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06006menue. Pemenue https://educont.ru/

99 3a/1a4, WJUTFOCTPUPYIONTUX CBSI3H MEKIY bt s / /www.irﬁumk.ru /
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue .

100 3a/1a4, WJUTFOCTPUPYIONTUX CBSI3H MEKIY E:mz;;m?;ﬂikm /
pa3IMYHBIMH TEMaMH Kypca

https://educont.ru/
101 Wroroas KoHTpOIbHAS paboTa hitps+//www.imumk.ru/
102 [ToBTOpeHue u 00600IIeHNE. Pemenue https://educont.ru/
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3a/1a4, WUTIOCTPUPYIOLIUX CBSI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

https://www.imumk.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

20



https://www.imumk.ru/

8 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
nudposbie
Nen/m | Tema ypoka KonTposabu IMpakTHyeck bp
Bcero oOpa3oBaTe/ibHbIE
ble padoThl ue padboThbl
pecypchl
[Tapannenorpamm, €ero Npu3HaKu u https://educont.ru/

1 . 1 0 0 .
CBOMCTBa https://www.imumk.ru/
[Tapannenorpamm, ero Npu3HaKu u https://educont.ru/

2 . 1 0 0 .
CBONCTBA https://www.imumk.ru/
[Tapamrenorpamm, ero Npu3HaKu U https://educont.ru/

3 . 1 0 0 .
CBOMCTBa https://www.imumk.ru/
[Tapannenorpamm, €ero Npu3HaKu u https://educont.ru/

4 . 1 0 0 .
CBOMCTBa https://www.imumk.ru/
[Tapannenorpamm, ero Npu3HaKu u https://educont.ru/

5 . 1 0 1 .
CBOMCTBa https://www.imumk.ru/

6 [IpsmoyronbpHUK, poMO, KBaJIpaT, ux 1 0 0 https://educont.ru/
MpU3HAKU U CBOMCTBA https://www.imumk.ru/

7 [IpssmoyronbHUK, poMO, KBaJpat, ux 1 0 0 https://educont.ru/
IIPU3HAKU U CBOMCTBA https:/www.imumk.ru/
[IpsimoyronbpHUK, poMO, KBaJIpaT, ux https://educont.ru/

8 . 1 0 0 .
MPU3HAKU U CBOKCTBA https://www.imumk.ru/

9 [IpsimoyronbpHUK, poMO, KBaJIpaT, ux 1 0 1 https://educont.ru/
MpU3HAKU U CBOMCTBA https://www.imumk.ru/

https://educont.ru/

10 Cpenusisg TMHUS TPEYroJIbHUKA 1 0 0 httns.// mumk.ru/

11 Cpenusisg TuHUs TPEYroJibHUKA 1 0 1 s hocont.in

pe pey https://www.imumk.ru/
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Tpanenus. PaBanoOenpeHHas Tparmenus, eé

https://educont.ru/

12 .

CBOMCTBA U IIPU3HAKHU https:/www.imumk.ru/

13 Tpanenus. PaBanoOenpenHas Tparmenus, eé https://educont.ru/
CBOMCTBA U IIPU3HAKU https:/www.imumk.ru/

14 b https://educont.ru/
PAMOYTOIbHAA Thatiei https://www.imumk.ru/

15 Cpenusisa nuHus Tpaneuuu ALps: edontin
pea parien https://www.imumk.ru/

https://educont.ru/
16 Teopema dareca https://www.imumk.ru/

https://educont.ru/
17 Teopema aieca https://www.imumk.ru/

18 TeopeMa 0 IpONOPLMOHATIBHBIX OTPE3Kax ALps: edontin
P POTIOPIL P https://www.imumk.ru/

19 T https://educont.ru/
eopeMa O IPOIMOPIUOHAIBHBIX OTpPEe3Kax https.// mumk i/

20 [TeHTp MacC TpeyrobHIKa https://educont.ru/
P peyrod https://www.imumk.ru/

1 I b https://educont.ru/
EHTPAIbHO-CUMMETPUYHBIE (PUTYPBI hitps-//www.imumk.ru/

” KoHntposbHas pabota mo teme https://educont.ru/
"HeTbIpEXyroJbHUKH" https://www.imumk.ru/

3 [Tomo6ue TpeyrobHUKOB, KOA(PPHUIITHEHT https://educont.ru/
noao0us https:/www.imumk.ru/

[Tonobue TpeyroabHUKOB, KO3(DPHUIIHEHT https://educont.ru/

24 .

nmoxoous https://www.imumk.ru/

25 b 6 https://educont.ru/
PHU3HAKU TTOA00US TPEYTOJIbHUKOB httos://swww imumk ru/

26 [Tpu3naku mo100us TPEyroJbHUKOB https://educont.ru/
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https://educont.ru/

27 [Tpu3naku mo100us TPEyroJbHUKOB https://www.imumk.ru/

28 [Ipu3naku no100Us TPEyroabHUKOB https://educom.ru/
https://www.imumk.ru/

29 [Ipu3naku no100Us TPEyroabHUKOB https://educogt.ru/
https://www.imumk.ru/

30 [Tpu3naku mo100us TPEyroJbHUKOB https://educopt.m/
https://www.imumk.ru/

31 [Ipumenenue nmogo0Ous Mpu pereHun https://educont.ru/
MPAKTUYECKUX 337024 https://www.imumk.ru/

39 [Ipumenenue nmogo0Ous Mpu pereHun https://educont.ru/
MPAKTUYECKUX 337024 https:/www.imumk.ru/

1 [IpumeneHnue moao0us MpU peIeHUN https://educont.ru/
NPaKTUYECKMX 33134 https://www.imumk.ru/

34 [Ipumenenue nmogo0Ous Mpu pereHun https://educont.ru/
MPAKTUYECKUX 3a7a4 https://www.imumk.ru/

35 [Ipumenenue nmogo0Ous Mpu pereHun https://educont.ru/
MPAKTUYECKUX 32024 https://www.imumk.ru/

36 [Ipumenenue nmogo0Ous Mpu peueHun https://educont.ru/
MPAKTUYECKUX 337024 https:/www.imumk.ru/

37 BBenenue nonsaTus npeodpa3zoBaHus https://educogt.ru/
noao6ust ¥ mo1006HBIX Uryp https:/www.imumk.ru/
38 Kontposbnas padota no teme "Ilomooue" Egpzxjj\x:i;iﬁkm /

39 [Tonsitue momaau. CBoWCTBA IUIOMIAICH https://educont.ru/
reoMeTpuIecKux puryp https:/www.imumk.ru/

40 ITonsatue mromanu. CBoiicTBa ILIOIIAAEH https://educont.ru/
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reOMEeTPUUECKUX PUryp

https://www.imumk.ru/

ITonsatue mromanu. CBoiicTBa ILIOIAAEH

https://educont.ru/

41 .
reoMeTpuuecKux puryp https://www.imumk.ru/
IIpocrenmue hopMybl I IIIOIAINA

4 P (opmyei 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, apajuiesorpaMmma, pomoa u httns.// ik ru/
Tpaneuuu
IIpocreimue hopMybl I IIIOIIAINA

43 P (opmyel 1 tHad 6 https://educont.ru/
TpeyroJibHUKa, apajuiesorpaMmma, pomoa u hitps.// ik ru/
Tpaneuuu
IIpocreimue GpopMynsl IS IUIOIIAIN

44 P Qopmye1 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, napajuieJorpaMma, pomoa u httos://swww imumk.ru/
Tpaneuuu :

IIpocreimue GopMyasl AjIs IUIOMIAIN

45 P opmyeI 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, napajuieJorpaMmma, pomoa u httos://swww imumk.ru/
Tpaneuuu :

IIpocreimue popMynsl AjIs IUIOIIATN

46 P opmyeI 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, NapajuieJorpaMma, pomoa u hitps+//www.imumk.ru/
Tpaneuuu
IIpocreimue hopMybl I IIIOIAINA

47 P (opmyeI 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, apajuiesorpaMmma, pomoa u https.// ik ru/
Tpaneuuu
IIpocrenmue hopMyIbl I IIIOIAINA

48 P (opmyei 1 tmad 6 https://educont.ru/
TpeyroJibHUKa, apajuiesorpaMmma, pomoa u httns.// ik ru/
Tpaneuuu
IIpocrenmue hopMybl IS IIIOIAINA

49 P (opmyeI 1 tHad 6 https://educont.ru/
TpeyroJibHUKa, apajuiesorpaMmma, pomoa u https.// ik ru/
Tpaneuuu

50 [Ipocreiimume Gopmynbl A TUIOMIAIN https://educont.ru/
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TpeyrojbHUKA, NapajieJorpaMma, pomoa u
Tpanenuu

https://www.imumk.ru/

https://educont.ru/

> [nomayw nopobubix dpuryp https://www.imumk.ru/
53 [Tnomanu nogo6HbIX GuUryp E:mz;;m?;zﬂmm /
54 Kontponbnas padota no teme "Ilnomans" Egpzxjjvtjf?r;iﬁkm /
55| Teopena Muparopa -
56 [Ipumenenue Teopemsl [Iudaropa npu
peLIeHUH MTPaKTUYECKUX 3a/1a4
57 [Tpumenenne Teopemsl [Tudaropa npu https://educont.ru/
pEUIEHNH TTPAKTUYECKHUX 3a1a4 https://www.imumk.ru/
53 [Tpumenenne Teopemsl [Tudaropa npu https://educopt.ru/
pEUIEHNH TTPAKTUYECKHUX 3a/1a4 https:/www.imumk.ru/
59 [Ipumenenue Teopemsl [Iudaropa npu https://educont.ru/
pEIIEHUN TPAKTUUECKHUX 3a]1a4 https:/www.imumk.ru/
60 [Tpumenenne Teopemsl [Tudaropa npu https://educont.ru/
pelIeHUH MTPaKTUYECKUX 3a1a4 https://www.imumk.ru/
61 [IponoprroHanbHbIE OTPE3KH B https://educont.ru/
MPAMOYT'OJIbHOM TPEYTOJIbHUKE https://www.imumk.ru/
62 [IponoprronanbHbIE OTPE3KH B https://educont.ru/
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://www.imumk.ru/
63 [IponopiimoHalIbHBIE OTPE3KH B https://educont.ru/

IpsAMOYT'OJIbHOM TPCYT'OJIbHHUKE

https:/www.imumk.ru/
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[IponopumoHanbHbIE OTPE3KU B

https://educont.ru/

64 .
[PSAMOYIOJIBHOM TPEYTOJIbHUKE https:/www.imumk.ru/
65 [IponoprronanbHbIE OTPE3KH B https://educont.ru/
MIPSMOYT'0JIBHOM TPEYTOJIbHUKE https:/www.imumk.ru/
66 [IponopiimoHalIbHBIE OTPE3KU B https://educont.ru/
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://www.imumk.ru/
CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
67 https://educont.ru/
OCTpOTO yria IpsIMOYT'OJILHOI'O httns.// mumk ru/
TpEyroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
68 OCTPOTro yria NpsMOYIroJbHOTO hutps:feducont.iut
POTO yIIa TIpAMOYTOT https://www.imumk.ru/
TpEYroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
69 https://educont.ru/
OCTPOTO yria MPSMOYTOJILHOTO https://www.imumk.ru/
TpeyroJibHUKa
70 Tpuronomerpuvecknue GyHKINUN YTIIOB B https://educont.ru/
30°, 45°u 60° https://www.imumk.ru/
71 Tpuronomerpuyeckue GyHKIINH YTIIOB B https://educont.ru/
30°, 45°u 60° https:/www.imumk.ru/
7 KontponbHas padota o teme "Teopema https://educont.ru/
[Tudaropa u Hayana TpuronomeTpun" https://www.imumk.ru/
73 B https://educont.ru/
MMCAHHbBIE U LEHTPAJIbHBIC YIJIbI httns:// mumk.ru/
74 Brniucannsbie ¥ IEHTpaIbHBIE YTIJIbI R
Hewtp yr https://www.imumk.ru/
75 Brniucannbie ¥ IEHTPaIbHBIE YTJIbI hiips. sducuntry.
Hewtp yr https://www.imumk.ru/
76 Bniucanneie U IEHTpaIbHbIE YTJIbl https://educont.ru/
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https://educont.ru/

77 Yron Mexay KacaTelbHOU U XOpA0U hitps.// mumk i/

78 VYron Mexay KacaTelnbHON U XOpJ0oi hitps://educont.ru/
i i . PA https://www.imumk.ru/

79 v https://educont.ru/
TRl MENCLY XOpHaMH 1 CeryTiimu https://www.imumk.ru/

80 VYriael MEXAY XOpAaMU U CEKYLLIUMU hulpe:educonl.y
LY XOPA i https://www.imumk r/

81 Bnucannsie 1 onucaHHbIe https://educont.ru/
YeThIPEX YT OJIBHUKU https:/www.imumk.ru/

20 Bnucanneie 1 onucaHHbIe https://educont.ru/
YEeThIPEX YT OJIBHUKU https:/www.imumk.ru/

23 CaoiicTBa M MPU3HAKUA BIUCAHHOTO https://educont.ru/
YEeThIPEX YT OJIbHUKA https:/www.imumk.ru/

24 CBoiicTBa ¥ MPU3HAKHA BIUCAHHOTO https://educont.ru/
YEeThIPEXYTOJIbHUKA https:/www.imumk.ru/

25 CBoiicTBa ¥ MPU3HAKHA BIUCAHHOTO https://educont.ru/
YEeTBIPEXYrOJIbHUKA https:/www.imumk.ru/

26 CBoiicTBa ¥ MpU3HAKHA BIUCAHHOTO https://educont.ru/
YEeTBIPEX YT OJIbHUKA https:/www.imumk.ru/

g7 B3anmHoe pacnionoxxenue aByx https://educont.ru/
OKPYXHOCTEMN https://www.imumk.ru/

28 B3anMHOe pacnonoxeHue 1Byx https://educont.ru/
OKPYKHOCTEMN https:/www.imumk.ru/

89 K . https://educont.ru/
ACAIHE OKPYKHOCTER https://www.imumk.ru/

90 Kacanue okpyxHocTeit https://educont.ru/
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91 OLIMe KacaTellbHbIE K ABYM OKPYKHOCTAM )
Obm ABY Py https://www.imumk.ru/
KonTponbHas padota o Teme "YTiisl 1
92 YeThIPEXYTOJIbHUKHU, CBA3aHHBIE C hitps://educont.rw/
Pexyr ’ https://www.imumk.ru/
OKpPY>KHOCTBIO"
[ToBTOpenue u o6o0menue. Pemenne 3anay,
93 WUTIOCTPUPVIOIINX CBSA3U MEX hitps://educont.r/
PUPYIOL] Ay https:/www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o0menue. Pemenne 3amay,
94 WUTIOCTPUPVIOIINX CBSA3U MEX hitps://educont.rw/
PUPYIOL] Ay https:/www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o0menue. Pemenne 3amay,
95 AUIFOCTPUPVIOIIUX CBI3U MEXK hitps://educont.rw
PUPYIOL] Ay https:/www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o0menue. Pemenue 3anay,
96 WUTIOCTPUPVIOIIUX CBSA3U MEX hitps://educont.rw
PUPYIOL] Ay https://www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 06006meHue. Pemenue 3amay,
97 WILIIOCTPH UX CBSI3U MEX hitps://educont.n/
prpytotit y https:/www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 0600meHue. Pemenue 3amay,
98 WUTIOCTPU WX CBA3U MEXK hitps://educont.iw/
prpytott y https://www.imumk.ru/
pa3IMYHBIMU TEMaMu Kypca
[ToBTOpenue u 06006meHue. Pemenue 3amay,
99 WUTIOCTPU WX CBA3U MEXK hitps://educont.iw/
prpytott oy https://www.imumk.ru/
pa3IMYHBIMU TEMaMu Kypca
100 [ToBTOpenue u o6o0menue. Pemenne 3amay, https://educont.ru/
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MJUTFOCTPUPYIOLIUX CBS3U MEXIY
pa3IMYHBIMU TEMaMU Kypca

https://www.imumk.ru/

https://educont.ru/

101 HToroBast KOHTpOJIBbHAs paboTa 1 0 httos://swww imumk.ru/
[ToBTOpenue n ob6obmenue. Pemenne 3anay,

102 1 0 https://educont.ru/
WLTIOCTPUPYIOIIUX CBSI3H MEXITY httos:// ik ru/
Pa3IUYHBIME TEMaMH Kypca

OBLIEE KOJIMYECTBO YACOB I10 102 12

I[TPOT'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne u(poBbIe
Tema ypoka Konrpoan | Ipakruuec | uudp
n/n Bceero HbIC KHe oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
1 Cunyc, KocuHyc, TaHreHe yriioB oT 0 10 1 0 0 https://educont.ru/
180° https://www.imumk.ru/
) 0 1 0 0 https://educont.ru/
CHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO https.// mumk i/
https://educont.ru/
3 Popmyzbt MpHBECHIS 1 0 0 https://www.imumk.ru/
https://educont.ru/
4 DopMyIIBI MPHBCACHHS ! 0 0 https://www.imumk.ru/
Pemenne tpeyronsHukoB. Teopema https://educont.ru/
5 1 0 0 ;
KOCUHYCOB https://www.imumk.ru/
Pemenue tpeyronsHukos. Teopema https://educont.ru/
6 1 0 1 .
KOCUHYCOB https://www.imumk.ru/
https://educont.ru/
/ Teopea cirtycos 1 0 0 hitps://www.imumk.ru/
https://educont.ru/
8 Teopema cuHycoB 1 0 1 httns:// mumk.ru/
Pewenne npa ec 3a7a4 C
9 HCHHC HpaitTHHeciax sajad 1 0 0 https://educont.ru/
MCIIOJIb30BAaHUEM T€OPEMbI KOCUHYCOB U httns:/fwww imumk ru/
TEOPEMbI CHHYCOB Aips:/WWA. Imum.iu/
Pewenne npa ec 3a7a4 C
10 HICHHC TpaitiHeciaux sajad 1 0 0 https://educont.ru/
MCIIOJIb30BAaHUEM T€OPEMbI KOCUHYCOB U httns:/fwww imumk ru/
TEOPEMBbI CHHYCOB Atps:/WWAY. Imum.i/
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11

Pemrenne npakTuyeckux 3agad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB

https://educont.ru/
https://www.imumk.ru/

Pemenne npakTuyeckux 3agad ¢

12 UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB
13 TpuronomeTrpudeckre GOPMYJIIbI IS https://educopt.ru/
IJIOIIAAN TPEYTOJIbHUKA, TapajuiesiorpaMmMa https://www.imumk.ru/
14 Tpuronomerpuueckue GOpMyIbl 1715 https://educoPt.ru/
IUIOLAU TPEYTOJIBHUKA, ITapajuiesiorpaMmmMa https://www.imumk.ru/
15 TpuronomeTrpudeckre GOPMYJIIbI IS https://educopt.ru/
IUIOIA/IA TPEYTOJIbHUKA, TapaljieiorpaMmma https://www.imumk.ru/
16 TpuronomeTrpudeckre GOPMYJIIbI IS https://educopt.ru/
IJIOIIAAN TPEYTOJIbHUKA, TapajuiesiorpaMmMa https://www.imumk.ru/
18 | ®opuyma Iepona i
20 dopMyIa IIoNIaax BBITYKIOTO https://educopt.ru/
YEThIPEXYTOJIbHUKA https://www.imumk.ru/
)1 dopmyiia MIOLIAIN BBITYKIOTO https://educoPt.ru/
YETBIPEXYTOJIbHUKA https://www.imumk.ru/
” KoHTponbHas padora mo teme "Perienue https://educoPt.ru/
TPEYroJIbHUKOB" https://www.imumk.ru/
73 Xopas! 1 o100HBIE TPEYTOJIHHUKH B https://educont.ru/

OKPY’KHOCTHU

https://www.imumk.ru/
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24 Teopema 0 IpoOU3BEIEHUU OTPEIKOB XOPJI https.// mumk i/

25 Teopema 0 IpoOU3BEIEHUU OTPEIKOB XOP]I

26 Teopembl 0 MPOU3BEACHUH OTPE3KOB

CEKYIIHX

27 TeopeMsbl 0 IPOU3BEIECHUH OTPE3KOB https://educont.ru/
CEeKyILINX https://www.imumk.ru/

28 Teopema o kBajpare KacaTenbHON hitps: cduconlru
p AP https://www.imumk.ru/

29 Teopema o kBajpare KacaTenbHON hiips: wduconl.ro
P AP https://www.imumk.ru/

https://educont.ru/

30 Teopembl UeBsl 1 MeHenas tps://e HEOTL
https://www.imumk.ru/
https://educont.ru/

31 Teopembl UeBsl 1 MeHenas httns.// mumk ru/
https://educont.ru/

2 T 4 M .

3 eopembl YeBbl 1 MeHenas https.// mumk i/
https://educont.ru/

33 [lonsiTHE O roMOTETHH .
https://www.imumk.ru/

34 KonTponbhas padora no teme "[lonobue https://educont.ru/

TPEYroJIbHUKOB" https:/www.imumk.ru/
VYpaBHeHuHE NPSIMON Ha IJIOCKOCTH. Y TJIOBOM

35 K03 PHUIIEHT U CBOOOHBIN WIEH, HX hitps://edycont.ru/

H | CBODOA ’ https:/www.imumk.ru/
FEOMETPUUECKHUI CMBICIT
YpaBHEeHHE NPSIMOI Ha IJIOCKOCTH. Y TJIOBOM
36 K03 PHUIHEHT U CBOOOHBIN WIEH, UX hitps://edycont.ru/
H | CBODOA ’ https:/www.imumk.ru/
FEOMETPUUECKUI CMBICI
https://educont.ru/
37 [TapamienbHOCTE ¥ NEPIEHANKYIIIPHOCTD

https://www.imumk.ru/
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IpSMBIX (Yepe3 yriioBoi KoddduumeHr)

https://educont.ru/

38 ¥/ paBHeHue OKpyKHOCTH https://www.imumk r/
39 HaxoxneHnue nepecedeHuil OKpyKHOCTEN U https://educont.ru/
NPSIMBIX B KOOPJAUHATAX https://www.imumk.ru/
40 HaxoxneHnne nepecedeHnii OKpyKHOCTEW 1 https://educont.ru/
IpsMBIX B KOOpAMHATAX https://www.imumk.ru/
41 @ o IPSIMOiL https://educont.ru/
1| :
OpMyJia pacCTOAHUS OT TOYKH J0 NP httos// i umk ru/
47 [nomane mapamienorpaMma B KOOpJAUHATAX, https://educont.ru/
MOHATHE 00 OPUEHTHUPOBAHHOM TLIOMIATN https://www.imumk.ru/
IIpuMmeneHune MeTona KOOpAUHAT B
43 P ! P https://educont.ru/
IIPAKTUYECKU-OPUEHTUPOBAHHBIX httos.// ik ru/
reOMETPUUYECKUX 3a1adax
44 KonTponbHas padora o teme "Meton https://educont.ru/
KoopauHat" https://www.imumk.ru/
45 B https://educont.ru/
€KTOPBI Ha INIOCKOCTH httos:// i mumk ru/
46 CroxeHue ¥ BBIYUTaHUE BEKTOPOB — https://educont.ru/
IpaBujIa TPEYTOJIbHUKA U NTapajuiesiorpaMma https:/www.imumk.ru/
47 CroxeHue ¥ BBIUUTaHUE BEKTOPOB — https://educont.ru/
IIpaBUJIa TPEYroJIbHUKA U IIapajuiesiorpamma https://www.imumk.ru/
48 v https://educont.ru/
MHOKEHHE BEKTOpa Ha YUCIIO httos.// ik ru/
49 K https://educont.ru/
OOPAHHATHL BEKTOpa https://www.imumk.ru/
50 Cii0’)keHHE U BBIYMTAHUE BEKTOPOB, https://educont.ru/

YMHOKCHHEC BCKTOpPA HAa YUCIIO B

https://www.imumk.ru/
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KOOpAMHATax

CrnokeHne ¥ BEIYUTaHHE BCKTOPOB,

https://educont.ru/

51 MHOKEHUE BEKTOPa Ha YUCJIO B .
y p https://www.imumk.ru/
KOOpAMHATax
[IpumeHeHne BEKTOpOB B (PU3HKE, LICHTP https://educont.ru/
52 .
Macc https://www.imumk.ru/
53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). https://educont.ru/
Paznosxenus BeKTOpoB 1o 0azucy https://www.imumk.ru/
54 [TonsiTre 0 6a3uce (Ha MIOCKOCTH). https://educont.ru/
Paznoxenus BEKTOpoB 110 O6a3ucy https://www.imumk.ru/
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). https://educont.ru/
Paznoxenus BeKTOpoB 1o 0azucy https://www.imumk.ru/
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
56 F€OMETPUUECKHUI CMBICIT U BBIPAKEHUE B L
p P https://www.imumk.ru/
JIEKapTOBBIX KOOpAMHATAaX
57 JucTpuOyTUBHOCTH CKAJIIPHOTO https://educont.ru/
MPOU3BENECHHUS https://www.imumk.ru/
58 CkansipHO€ NPOU3BEICHUE U ITPOCLIUPOBAHUE hitps://educont.uf
p p a pOCHHp https://www.imumk.ru/
59 [IpuMeHeHne CKaIspHOro MPOU3BENCHUS https://educont.ru/
BEKTOPOB 11 HAXOXKJICHUSA JUIMH U YIJIOB https://www.imumk.ru/
60 [IpuMeHneHne CKansIpHOro MPOU3BEACHUS https://educont.ru/
BEKTOPOB U1 HAXOXKAECHUS JJIMH U YIJI0B https://www.imumk.ru/
61 [IpuMeHeHne CKaIspHOro MPOU3BENCHUS https://educont.ru/
BEKTOPOB JUIs1 HAXOKICHUS JUIMH U YIJIOB https://www.imumk.ru/
62 Pemenne reomeTprueckux 3aaad ¢ https://educont.ru/

IMOMOIIBIO CKAJIAPHOI'O IPOU3BCACHHU A

https://www.imumk.ru/



https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/

Pemenne TCOMCTPHUUICCKUX 3aaa4 C

https://educont.ru/

63 .
MIOMOIIBIO CKAISIPHOTO MTPOU3BEACHUS https://www.imumk.ru/
" " https://educont.ru/
64 KontponbHas padota o teme "BekTopbl hitps://www.imumk.ru/
[IpaBuipHbIE MHOTOYT OJIBHUKH, BBIYMCICHUE https://educont.ru/
65 .
HX DJIEMEHTOB https://www.imumk.ru/
66 [IpaBuipHbIE MHOTOYT OJIBHUKH, BBIYMCICHUE https://educont.ru/
UX DJIEMEHTOB https://www.imumk.ru/
67 [IpaBHIIBHBIE MHOTOYTOJIbHUKH, BBIYUCIICHUE https://educont.ru/
UX DJIEMEHTOB https://www.imumk.ru/
[IpaBusnpHbIE MHOTOYTOJIBHUKH, BBIYMCICHUE https://educont.ru/
68 .
HX DJIEMEHTOB https://www.imumk.ru/
69 q https://educont.ru/
HEIIO T I JUTHHS OKpYHHOCTH https:/www.imumk.ruw/
70 q https://educont.ru/
HCJIO T ¥ JINHA OKPY’KHOCTHU httos:// ik ru/
- https://educont.ru/
JitHa AyrH OKpyKHOCTH https://www.imumk.ru/
7 https://educont.ru/
Jlamsa gyri OkpyKHOCTH https://www.imumk ru/
73 P https://educont.ru/
SHAHTAL MEpd yLid https://www.imumk.ru/
74 P https://educont.ru/
arHad Mepa yraa https://www.imumk.ru/
[Inomanp kpyra u ero 3JeMeHTOB (CEKTOpa U https://educont.ru/
75 .
CErMEHTa) https://www.imumk.ru/
76 [Tnomanp kpyra u ero 31eMeHTOB (CEKTOpa 1 https://educont.ru/

CErMeHTA)

https://www.imumk.ru/
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[Inomans kpyra 1 €ro 3J1€MEeHTOB (CEKTOpa U

https://educont.ru/

77 CEerMeHTa) https:/www.imumk.ru/

73 Brluncnenue nepumMeTpoB U IIomanen https://educont.ru/
¢Guryp, BKIIOUAIOMIUX 3JIEMEHTHI KpyTa https://www.imumk.ru/

79 Brerunciienve nepuMeTpoB U MIOMIAAEH https://educont.ru/
buryp, BKIIOYAIONINX SJIEMEHTHI KpyTa https://www.imumk.ru/

20 Koutposnbnas no teme "JlJinHa OKpy>KHOCTU https://educont.ru/
Y IIomaas kpyra" https://www.imumk.ru/

81 LentpanbHas cuMMeTpus hitps: cduconlru
p P https://www.imumk.ru/

22 i o https://educont.ru/
EHTPAJIbHO-CUMMETPUYHBIE (PUTYPBI httns:/fwww imumk ru/

https://educont.ru/
83 Hoopor https://www.imumk.ru/

24 0 https://educont.ru/
CeBAL CUMMETPHA https://www.imumk.ru/

25 ®urypel, CAMMETPAYHBIE OTHOCUTEIBHO https://educont.ru/
HEKOTOPOH OCHU https://www.imumk.ru/

86 [TapannensHbIN IEPEHOC hitps. cduconlru
P p https://www.imumk.ru/

87 IToHsTHE NBUXKEHUSA U €r0 CBOMCTBA hiips: wducoul.ro,
a https://www.imumk.ru/

https://educont.ru/
88 Pasencrso ¢uryp https://www.imumk.ru/

29 [IposiBnenuss cMMMETpUH B IPUPOJE, https://educont.ru/
JKABOIIMCH, CKYJBITYpPE, apXUTEKTYPE https:/www.imumk.ru/

90 Kommosuiuu nBrmxeHui (mpocTteime https://educont.ru/

IpUMEPHI)

https://www.imumk.ru/



https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/

[ToBTOpenue n o6obImeHne. Penenne 3anay,

https://educont.ru/

91 AUTIOCTPUPYIOIINX CBSI3U MEXK .
pHpYroIt y https://www.imumk.ru/
pa3IMYHBIMU TEMAMH Kypca
[ToBTOpenue u 06006IIeHNE. Pemenue 3anaq,
9 e ° B3 . https://educont.ru/
WLTIOCTPA WX CBS3U MEX .
pHpYroIt y https://www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 0606IeHNE. Pemenue 3anaq,
93 e ° B3 . https://educont.ru/
WLTIOCTPA WX CBS3U MEX .
pHpYrolt y https://www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpeHue u 0600meHne. Pemenue 3amay,
94 WLTIOCTPUPVIOIINAX CBSI3U MEX hitps://educont.rw/
PpUpPYIOLL ny https:/www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 06o0meHue. Pemenue 3amay,
95 WLTIOCTPUPVIOIINAX CBSI3U MEX hitps://educont.rw/
PpUpPYIOLL ny https://www.imumk.ru/
pa3IMYHBIMU TEMAMH Kypca
[ToBTOpeHue u 0600meHne. Pemenue 3amay,
96 WLTIOCTPUPVIOIINAX CBSI3U MEX hitps://educont.rw/
PpUpPYIOLL ny https:/www.imumk.ru/
pa3IMYHBIMU TEMAMH Kypca
[ToBTOpenue u 0606IeHNE. Pemenue 3anaq,
97 WUTIOCTPUPYIOIIMX CBSA3H MEXKIY
pa3IMYHBIMU TEMAMH Kypca
[ToBTOpenue u 06006IIeHNE. Pemenue 3anaq,
08 e ° B3 . https://educont.ru/
WLTIOCTPA WX CBS3U MEX .
pHpYrolt y https://www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 060061IeHNE. Pemenue 3anaq,
99 oc ° B3 . https://educont.ru/
WLTIOCTPA WX CBS3U MEX .
pHpYroItL y https://www.imumk.ru/
pa3IMYHBIMU TEMaMU Kypca
100 [ToBTOpenue u 060061IeHNE. Pemenue 3anaq, https://educont.ru/
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WJUTIOCTPUPYIOIIMX CBSI3U MEKIY
pa3IMYHBIMU TEMAMH Kypca

https://www.imumk.ru/

https://educont.ru/

101 Wrorosas koHTpoJsibHasA paboTa 1 0 httns:/fwww imumk ru/
[ToBTOpenue u o6o61meHue. Pemenue 3anay,

102 1 0 https://educont.ru/
WITIOCTPUPYIOILUX CBA3H MEXTY httns.// mumk i/
pa3InYHBIMU TEMaMHU Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



IMOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOATHOCTHh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTb KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U
UX pOJM B 00pa3oBaHMHU, HEOOXOAMMOM Ka)x/JI0My 4eloBeKy. Bospacraer uucio
npodeccuii, Mpu OBIAACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a30Basi MOATOTOBKA
B 00JacTd BEpPOATHOCTHM U CTATUCTUKW, Takas TOJATOTOBKAa BakKHA MJis
POAODKEHUS 00pa30BaHUs | JIJIsl YCIEIIHON MpodeCCHOHATbHON Kaphephl.

Kaxxaplii yenoBek MOCTOSHHO IPUHUMAET PEILIEHUSI HA OCHOBE UMEIOILUXCS Y
Hero JaHHbIX. /{151 000CHOBAaHHOTO MPUHATHUS PEUICHUS B YCIOBUSX HEAOCTaTKa
WM U30BITKAa WH()OPMAITUH HEOOXOAMMO B TOM YHCIIE XOpOIIO C(HOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUICHHE. VIMEHHO MMO3TOMY BO3HHUKIIA
HEOOXO0MMOCTh (POPMHPOBATH y 00yUarOMXCsd (PYHKIIMOHAIBHYIO TPAaMOTHOCTD,
BKJIFOYAIOLIYI0 B C€0sl yMEHUE BOCHPUHUMATh U KPUTHUECKH aHAJIU3UPOBATH
uHpOpMaIMIO,  MPEACTABICHHYI0 B  pa3iMuHbiX  ¢opMax, IOHUMATH
BEPOATHOCTHBIN XapakTep MHOTHUX pEabHBIX TMPOIECCOB U 3aBUCHMOCTEH,
MIPOU3BOJUTH MPOCTEUIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B yUeOHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOopa, aHaiu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jM4YHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuodmaer oOyyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHN Pa3BHUBAET HABBIKM OpraHHU3alMu mepebopa M moacuyéra Yucia
BapHAHTOB, B TOM YHCJIE B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH T€OPUU
rpa¢oB co31aéT MaTeMaTUUeCKUil (PyHAaMEHT i1 HOPMHUPOBAHUS KOMIIETEHUIUHN B
oOnactu MHPOPMATUKU U TUQPPOBBIX TEXHOJNOTHN. [Ipyn M3yyeHUM CTATUCTHKHU U
BEPOATHOCTH OOOTalatOTCsl MPEACTaBICHUS OOYyYarolMXCsi O COBPEMEHHOU
KapTHHE MHpa W METOJax €ro HccienoBaHus, GOpMUPYETCS MOHWMAHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMOU MH(DOPMAIINH U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUSI.

B coorBercTBUM C JaHHBIMU LENSAMHU B CTPYKTYype HpOrpaMMbl yueOHOTro
Kypca «BepoATHOCTb M CTAaTUCTHUKa» OCHOBHOIO 0O0IIero oOpa3oBaHus Ha
yIrayOnEHHOM YPOBHE BBIICTICHBI CIEAYIOIMINE COJAEPKATEIbHO-METOANYECKHE
muann: «llpencraBienne qaHHBIX W OMHUCATENbHAsI CTATHCTHUKA», «BeposTHOCTEY,
«2neMeHTbl KOMOMHATOpUKW», «BBenenue B Teoputo rpadoB», «MHOXKECTBay,
«Jlorukay.

Conepxxanne nmuuun «lIpencraBieHne TaHHBIX U OMHCATENbHAS] CTATHCTUKAY
CIIy’)KHT OCHOBOM miisi (hOpMHUpOBaHHSI HAaBBIKOB PabOTHl ¢ MHpOpMaIuUeil: oT
YTeHHUs W MHTEpHpeTauuu HH(pOopMaluM, NOpeICTaBICHHONM B Tabiuuax, Ha
auarpamMmax U rpagukax, 10 cOopa, MpeICTaBiI€HHs W aHalIW3a JaHHBIX C
UCTIOJb30BAaHUEM CTAaTUCTHUYECKUX XapaKTePUCTHK CPEIHUX M PACCEUBAHUA.



Paboras ¢ maHHBIMH, OOydYarolmIdecss ydyaTcs CUHMTBIBATh W HHTEPIPETUPOBATH
JIaHHbIC, BBIJABUTaTh, apTyMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (PAKTOpPAMU, BBI3BIBAIOIIMMU MU3MEHYMBOCTh, U OLICHUBATh UX
BJIUSIHUE HA paCCMAaTPUBAEMBbIE BEJIMYMHBI U MIPOIIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHON M3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMW CTAHOBUTCS MOTHBUPYIOIIEM OCHOBOW JUIS
M3y4YECHUs TEOPUHU BEPOSITHOCTEW. bosbmioe 3HaUYeHME HUMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHsiTue BEpPOSTHOCTU BBOJMUTCS KaK Mepa MPaBIONOI00MS CIIy4ailHOro
coObitusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydaroniuecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIAMU  BBIYUCIICHHSI  BEPOSATHOCTEM B CIIYYaMHBIX
3KCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/1aMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIFOIIMMH CTaBUTh U peliaTh 00Jiee CIOKHbBIC
3adaud. B yd4eOHBIM Kypc BXOMSIT HaudalbHbIC NPEACTaBICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBaMU U OCHOBHBIMHU OIEpPAIMSIMU HaJ MHOKECTBAMHU, PaCCMaTPUBAIOTCS
IpUMEPHl TIPUMEHEHUsT TrpadoB U HJIEMEHTOB TEOPUU MHOXKECTB JUISl PEIICHUS
3a/7a4, a TaKXe HCMOJB30BaHUS B JPYIHX MaTeMaTHYECKHX Kypcax M Y4eOHBIX
npeaMeTax.

Ha u3ydenue yueOHOro kypca «BepossTHOCTh U cTaTUCTUKa» oTBoAUTCA 102
yaca: B 7 kimacce — 34 gaca (1 ygac B Hememo), B 8 kimacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Heemo).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpencraBienre MaHHBIX B BUJIE TAOJNMI], JTUAarpaMM. 3aroJHEHUE TaOJIHIl,
YTEeHHE W TOCTPOCHHE CTOJOMKOBBIX (CTONOYATHIX) W KPYTOBBIX JAHATPAMM.
Urenue rpadukoB peaibHbIX MpoleccoB. M3Bneuenue nupopmanuu u3 AuarpamMmm
U TaOJIUII, UCTIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HanOonplllee W HaWMMEHbIIEEe 3HAYCHHs, KBApPTUIH, CpPEAHEE TapMOHUYECKOE,
CpelHEEe TapMOHUYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciydailHOM M3MEHYMBOCTH IIPM  HM3MEPEHMSIX, B MacCOBOM
NIPOU3BOJICTBE, TEHICHIMH W CIy4yailHble KoieOaHusi, TPYIIHMPOBKA JaHHBIX,
IPEACTABICHUE CIIyYallHOW M3MEHYMBOCTH C IMOMOIIBIO JUArpaMM, YacTOThI
3HAYEHHM, CTATUCTUYECKAsT YCTOUUHNBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepuminHbl. Yucno pébep u cymmapHas
creneHb BepiuH. [lonarue o cBs3HbIX rpadax. [lytu B rpadax. Llenu u muxIib.
Oo6xon rpada (sitnepoB myTh). [lorstue 06 opueHTHpOoBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

VTBepkaeHussT U BbICKa3biBaHUA. OTpULIAHWE YTBEPKICHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE W PABHOCWIbHBIE YTBEP)KIEHHUS, HEOOXOOUMbIE U
JIOCTATOYHBIE YCIIOBHSI, CBOKMCTBA U ITPU3HAKU. [I[pOTUBONOIIOKHBIE YTBEPKICHNUS,
JTI0Ka3aTeNbCTBA OT MIPOTUBHOTO.

CrnydaliHBIN SKCIIEPUMEHT (OTBIT) M CIydailHOe CcoObITHE. BeposTHOCTh |
yacToTa CIydyaiHOro coObITHs. Poiib  MajoBEpOSTHBIX UM TPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOAE U B OOLIECTBE.

8 KVIACC

MHOXK€eCTBO U MOJAMHOXKECTBO. [IpuMepsl MHOXKECTB B OKPYKAIOLIEM MUPE.
[lepeceuenrie u oObenuHEHHE MHOXKeCTB. Jluarpammbl Oiinepa. Yuciosbie
MHOecTBa. [Ipumepbl MHOXECTB U3 KypcoB anreOppl M TI'€OMETPHH.
[lepeuncrnenne 31€MEHTOB MHOXKECTB C MOMOILBIO OPraHU30BAHHOTO Nepedopa u
npaBwiia yMHOXeHUs. DopMyna BKIIFOUEHUA-UCKITIOYEHHS.

DOnemeHTapHBIe COOBITHSA. BeposTHOCTH ciay4dailHBIX COOBITHH. OTBITHI C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUAMU. CiyyaiiHbIN BBIOOD.

N3mepenne paccenBaHus YUCIOBOIO MaccuBa. Jlucmepcus M CTaHAApPTHOE
OTKJIOHEHHE 4YHCJIOBOro Habopa. CBoilcTBa JHUCIEPCUU U CTaHAAPTHOIO
OTKJIOHEHHUs. J{narpamMmbl paccenBaHus ABYX HAOMIOJaeMbIX BenMWuuH. JIMHEHHAS
CBSI3b HA TMArpaMM€ pPacCEUBAHMSI.



HepeBo. JlepeBo caydaitHoro »skcnepuMeHTa. (CBOWCTBAa  JI€PEBBEB:
€AMHCTBEHHOCTh MyTH, CBSI3b MEXIy YMCIIOM BEPIIUH U ynuciioM pédep. [lonsitue o
II0CKUX Tpadax. Pemenne 3a1ad ¢ mMOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «JIN». CBI3b MEXTy JIOTUYECKUMHU COI03aMH U
omepanusMi HaJl MHOXeCTBaMU. Mcrionb30BaHre JOTHYECKUX COI030B B ajireope.

CrayuyaiiHple  COOBITHMSI KaK  MHOXECTBA  JJIEMEHTAapHBIX  COOBITHIA.
[TpotuBononoxueie coObiThsA. Omnepanuu Haa coObTusAMU. DopMylia CIOKEHUS
BEPOSTHOCTEM.

[IpaBumno YMHOKEHUS BEPOSITHOCTEH. VYcioBHas BEPOSITHOCTb.
[IpencraBieHue CiydallHOrO »JKCIIEpUMEHTa B BHUJE JepeBa. HesaBucumbie
COOBITHSL.

9 KUIIACC

KomOunatopHoe npaBuio ymHoxxkenus. [lepecranoBku u dakropuan. Yucio
couetaHuid u TpeyronbHUK Ilackans. CBolicTBa uymcen codeTaHuid. buHoM
HreroTona. Petienue 3a1au ¢ ucnosib30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposaTHOCTh. CiydailHbI BbIOOp TOYKM M3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

HcnbiTanns. Ycnex u Heynaya. Cepus HCHOBITAHWN 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuit bepHymum. BepostHOCTH cOOBITHII B CEpUU  HCIIBITAHUUN
bepuynnu. CinyyaiiHblii BBIOOP U3 KOHEYHOTO MHOYKECTBA.

CnyvailHass BeJIMYMHA W pacupeiesieHue BeposTHOCTeH. IIpumepsr
CIy4YalHBIX BEJIWYMH. BakHbIE pacnpenesneHus — YUCIO IMOMNBITOK B CEpUU
VCIIBITAHUU JI0 TIEPBOTO yCIIEXa U YUCIIO YyCIIEXOB B CEPUM UCIBITaHUM bepHyium
(reomeTpuuecKoe 1 OMHOMHAIIBHOE PaCTIpe/ICICHUS).

MaremaT4ecKoe OKHIAHUE CIy4YalHOW BeNWYMHBL. DU3UYECKUN CMBICIT
MAaTEMaTH4YECKOro OXuaaHus. [IpuMepsl HCHONB30BaHUS MATEMaTUYECKOTO
oxuganus. Jlucnepcruss W CTaHOAPTHOE OTKIOHECHUE CIIYYaWHOW BEJIMYUHBI.
CBoiicTBa MAaTeMaTUYECKOrO OXHUJAHWS MW JAUCHEepcud. MaremaTudyeckoe
0KUJIAHHUE U JUCIIEPCUS U3YUEHHBIX PACIIPEICIICHUN.

HepaBenctBo YeObiméBa. 3akoH OonblIMX yucesl. MaremaTuyeckue
OCHOBAHUSI U3MEPEHUS BEPOSTHOCTEU. Posib U 3HaU€HHME 3aKOHA OOJIBIIUX YKCEN B
HayKe, B MPUPOJIE U 00IIECTBE, B TOM YHUCIIE B COIMOJIOTHYECKUX 00CIEAOBAHUIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBbI
YYEBHOI'O KYPCA <« BEPOATHOCTD MU CTATHUCTHUKA» HA
YIJIAYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) TPY10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYeCKOro BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOI'O IMO3HAHMS:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
MO3HAaHUA MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JAESITEIbHOCTH;

6) ¢usnyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1Ar OOy YU :



FOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECKHUE 3HAHWUS B HMHTEPECAX CBOETO
3I0pOBBsl, BEICHHWS  3J0pPOBOrO  o0Opa3a JKM3HM  (30pOBOE  IHUTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHITHH H OTABIXa, perysipHas (u3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIME HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTHU OKPYXaIOIIeH Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLICHKM KX BO3MOJKHBIX ITOCJICACTBUU UISI OKPYKAKOIIEW Cpelibl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEIICHNUS,

8) ajanranuM K M3MEHAKINMMCH YCJIOBHSAM COLMAJBHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUAX HEOMPEACTEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA IPYTUX;

HEO0OXOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, (HOPMYIHUPOBAThH HIIEH,
MOHSATHSI, TUIIOTE3bI 00 0OBEKTaX M SBJICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIJIaHUPOBATH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMio, BOCHPHHHMATH
CTPECCOBYIO CHTYaIlUI0 KaK BBI30OB, TPEOYIOMMA KOHTPMEp, KOPPEKTHPOBATH
NMPUHUMAEMbIe pelIeHus] U JeWCTBUSA, (OpPMYyJIUpPOBAaTh U OIEHHUBATh PHUCKH U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOCHHS MpOTrpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
obmero odpa3oBanus y obydJaromierocs OyayT chopMHpOBaHEI MeTanpeAMeTHbIe
pe3yJbTaThl, XapaKTePU3yIOIIHeCs OBJIAJICHHEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMU  JICUCTBUSMHU,  YHUBEPCATHHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMH M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJISITh U XAPAKTEPU30BATHh CYLICCTBCHHBIC IMPU3HAKA MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
OTIPEICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUH,
OCHOBAHUSI /11 000OIICHHS M CPAaBHECHHS, KPUTEPUHU ITPOBOAMMOIO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIUpPOBaTh U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

paz0OupaTh 10Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTEIbCTBA MAaTEMaTHYECKUX
(akToOB, BBHICTPAMBATh APTYMEHTALIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW HHIYKIHH, OOOCHOBBIBaTh COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTeabCcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOXO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHYy HKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIECHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTrO OOBEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXKAY CO0O0i;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOLIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
IPOBEIEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OSKCIHEPUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOTYUCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TaKKE BBIIBUIATh
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH HWHGOpPMAIMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BbIOUpaTh (popMy TpenacTaBieHHs WHGOpPMAUM W WIUTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, NPEUIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
IESIMA  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHUPOBATh MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMs, COIMOCTABISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIMNA U OCOOSHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTHLHON
paboThl TMpU pEIICHUH Y4eOHbIX MaTEeMaTUYeCKUX 3aj]ay, MPUHUMATH IIeb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloTHhl,
pacrmpesensiaTb BHIBI padOT, HOTOBApPHBATHCSA, OOCYKIATh IMPOIECC U PE3yJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ HWHBIE); BBINOJIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU UJIEHAaMH KOMAaH/Ibl, OIICHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUMH pe3yiabTaT 10
KpUTEpHUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI [IJISl PEHICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYallUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE,
IpYIIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, aJTOPUTM pelIeHUs 3aAadd (WId €ro
4acTh), BBIOMpATh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHTHI
penieHuit ¢ ydéToMm HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIQJIETh CIIOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHusl MaTeMaTUYeCKOM 3a/1aur, CAMOMOTHUBAIUU U pedIIeKCUu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JIEATEIbHOCTU IMOCTABICHHOW LENHU U
YCIIOBUSIM, OOBSACHATH MMPUYUHBI JOCTHKCHHS WIM HETOCTIKEHUS 11€TTH, HaXOAUTh
OmMOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMHU NpPU H3yYEHUU MaTEeMaTHUYECKUX OOBEKTOB U (PAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLICHKY PELICHUS 3a/1a4uH.

NNPEAMETHBIE PE3YJbBTATBI

K kxonIy 00y4ueHus B 7 Kj1acce 00Oy4JaromUNUCs MOTYYUT CICAYIONINE TPEAMETHBIC
pe3yIbTaThI:

Uutate uH(OpMaIMIO, TPEICTABICHHYIO B TaOnuIax, Ha JIUarpammax,
MPEACTABIATh JIaHHBIE B BUJE TAaONUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) U
KpPYTOBBIE THarpaMMBbI II0 MacCUBaM 3HAYCHUH.

OnuceiBaTh HW  WHTEPHPETUPOBATHL  peajbHBIC  YHUCIOBBIC  JIaHHEIE,
Mpe/ICTaBJICHHbIE B TA0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonb3oBaTh 11 OMMCAHUS JAHHBIX CTATHUCTHUYECKHE XapaKTEPUCTUKHU:
cpenHee apudpMeTHYeCKOe, MeJIMaHa, HauOoJbIllee U HAaWMEHbIEEe 3HAYCHUS,
pa3Max, KBapTHJIH.

ViMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX W BBICKA3bIBAHUSX,
yMETh CTPOUTH OTpHUIAHUS, (OPMYIHPOBATH YCIOBHBIE YTBEPKIACHUS TpU
pelIeHnu 3a7a4, B TOM YUCJIE€ U3 JPYTUX y4eOHBIX KYpCOB, UMETh MPEICTABICHHE
0 TEOpEeMax-CBOMCTBAX U TeopeMax-MpU3HaKaX, O HEOOXOJUMBIX U JOCTATOYHBIX
YCIIOBHSIX, O METOJIE IOKAa3aTEIhCTBA OT MMPOTHBHOTO.

NmMers mpeAcTaBieHHE O CIy4alHOM W3MEHYMBOCTH Ha IpUMEpax
pe3yibTaTOB M3MEPEHUU, 1IeH, (PU3NYECKUX BEIUYUH, aAHTPOIOMETPHUUECKUX
JAHHBIX, UMETh TIPEJICTABIICHUE O CTATUCTHYECKOM YCTOMYHUBOCTH.

Vcronp30BaTh 11 OMHUCAHUS JAHHBIX YacTOTHl 3HAYEHWH, TPYIITAPOBATH
JaHHBIC, CTPOUTH TUCTOTPAMMBI TPYIITUPOBAHHBIX JTAHHBIX.

Hcmonp3oBaTh Tpadbl IS pEMICHUAS 3a7ad, WMETh MPEACTaBICHHE O
TepMUHAX TeOpuHU TpadoB: BepilinHA, pedpo, 1emb, UK, MyTh B rpade, uMeTh
npejacraBieHue 006 06xoe rpada u 06 OPUEHTHUPOBAHHBIX Irpadax.

K konIty o0yuenus B 8 kiacce o0ydaromuiicss MOMydUT CIETYIOMNE TPEIMETHBIC
pe3yibTaThl:

OnepupoBath MOHATUSIMHA MHOXKECTBA, TIOJIMHOXKECTBA, BBINIOJIHATH ONIEPALIMH
HaJ, MHOXECTBAMH: OOBEAMHEHHUE, TMEPECEUEHUE, MEPEUUCIATh 3IIEMEHTHI
MHOXECTB C HCIOJb30BAHUEM OPraHM30BaHHOIO Inepedopa M KOMOMHATOPHOTO
IIpaBUJIa YMHOKECHHUS.

HaxoauTh BEpOATHOCTH CIIy4alHbIX COOBITUN B CIIy4alHBIX OIbITaX, 3HAs
BEPOSITHOCTH  AJIEMEHTapHbIX COOBITUHA, B TOM 4YHUCIE B OINbBITaX C



PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, UMETh HOHSTHE O CIy4YallHOM
BBIOODE.

OnurcelBaTh JaHHBIE C MOMOIIBID CPEAHUX 3HAYEHHW M MEpP PaCCEHBAHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh U HUHTEPIPETHUPOBATH
JyarpamMmbl pacC€MBaHUsl, UMETh MPECTABICHUE O CBSI3U MEXIY HAOII0JaeMbIMU
BEJINYNHAMM.

NmMets mpeacTtaBieHue O JepeBe, O BepmMHax u péOpax Jepena,
WCIIOJIb30BaHUN JIEPEBBEB NP PELIEHUN 33/1a4 B TEOPUHU BEPOSITHOCTEH, B IPYTHUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 Jpyrux y4eOHbIX [IPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITUS KaK MHOXECTBA AJIEMEHTApHBIX COOBITUM
CIIy4allHOTO OIIbITa, BBINOJIHATH OMNEPALMH HAJ COOBITUSIMH, UCIIOJB30BaTh MpU
pelIeHnn 3a1ad AuarpaMMbl ODWJIEpa, YUCIOBYIO MPSIMYIO, IPUMEHATh (HOpMYITy
CJI0’KEHUS BEPOSATHOCTEN.

[lonp30BaThCA MPABUIOM YMHOXKEHUS BEPOATHOCTEW, MCIIOIB30BaTh ACPEBO
JUISL TIPEJCTABICHUS CIIy4allHOro OIbITa INpU pelmeHud 3axad. Onepuposathb
MOHATHEM HE3aBHCUMOCTH COOBITHIA.

K xoHiry 00y4yeHus B 9 kj1acce 00y4aromuics MojayyuT ClIeAyIolue MpeaMeTHbIC
pEe3yJIbTaTHhI:

[Tomp30BaThCS KOMOWHATOPHBIM TIPABHJIOM YMHOXKEHHUS, HAXOIUTh YHCIIO
MEPECTaHOBOK, YMCIIO COYETaHWM, MOJIb30BAaThCs TpeyroiabHukom Ilackans mpu
pelIeHNH 3a/1a4, B TOM YKCJIe Ha BBIYMCICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonb3oBaTh  MOHATHE  TE€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIUTH
BEPOSITHOCTH COOBITHI B OIBITaX, CBA3AaHHBIX CO CIyYallHBIM BBIOOPOM TOYEK W3
TJIOCKOM (PUTYpBI, OTPE3Ka, IITUHBI OKPYKHOCTH.

Haxonutb BEpOSATHOCTH COOBITHII B OMBITAX, CBA3AHHBIX C UCHBITAHUSIMU JO
JIOCTUKEHUS MEPBOT0 yCIexa, B CEpUsAX UCIbITaHU bepHyIu.

NmeTh nipencTaBieHUE O CIIyYalHBIX BEJIMYMHAX U OMO3HABATH CIIyYaWHbBIC
BEJIMUYMHBI B  SIBJICHUSX OKPYXKAIOLIEr0 MHpa, OMNEPUPOBATH  IOHITHEM
«pacIpesieICHUE BEPOSITHOCTEN». YMETh CTPOUTH PACIPEIEICHUS] BEPOSTHOCTEN
3HAYEHUM CIyYalHbIX BEJIMYMH B U3YUEHHBIX OIbITaX.

HaxomuTe MaTeMaThueckoe 0XUAAHUE W AUCIEPCUIO CIyYallHOW BETUYUHBI
[0 PaCIpPENCIICHUI0, NPUMEHSATh YHUCIOBBIC XApPAKTEPUCTUKU HU3YUYECHHBIX
pacupeaeneHnil pyu peIeHuN 3a1a4.

NmeTe mpencraBieHME O 3aKOHE CIyYaWHBIX YHCEN Kak O IMPOSBICHUU
3aKOHOMEpPHOCTH B CIy4YallHOM W3MEHYMBOCTH, IIOHMMaTh MAaTEMaTUYECKOE
000cHOBaHKE OJIM30CTH YaCTOTHI U BEPOATHOCTU cOObITUS. IMeTh mpeicTaBieHre
0 pOJIM 3aKOHA OOJIBIIKX YUCEN B IPUPOJIEC U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHHe pa3iesioB U TeM nudgpoBbie
Ne ni/nn P Kontpoasubl | IlpakTnueckn (mupp )
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
e pabdoThI e padoThbl
pecypcsl
1 IIpencraBnenne JaHHBIX 4 0 1 https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTHKA 8 0 1 https://m.edsoo.ru/7f415fdc
3 CnyyaliHas ©”3MEHYMBOCTh 5 0 1 https://m.edsoo.ru/7f415fdc
4 Beenenue B Teopuro rpadoB 4 0 0 https://m.edsoo.ru/7f415fdc
5 Jloruka 3 0 0 https://m.edsoo.ru/7f415fdc
B -
6 CPOATHOCTL I HACTOTA CIYHAHHOTO 5 0 1 https://m.edsoo.ru/7f415fdc
COOBITHS
I1 000
7 OBTOPCHIE, ODODIICHHC, 5 1 0 https://m.edsoo.ru/7f415fdc
cUcTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 4



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

KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Kontpoubnbl | IlpakTHueckn (pp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThI e padoThbl
pecypchl

[ToBTOpeHue kypca 7 kiacca 3 https://m.edsoo.ru/7{417{b2

2 MHoxecTBa 4 https://m.edsoo.ru/7f417fb2
BepositHOCTh CitydaitHOTO COOBITHS 1 https://m.edsoo.ru/7f417fb2
O .P

4 nucarenabHas CTaTUCTUKa. PaccenBanue 5 1 | hitps://m.cdsoo.rw/7f417fb2
JAHHBIX
Beenenue B Teoputo rpados https://m.edsoo.ru/7f4171b2

6 Jloruka 2 https://m.edsoo.ru/7f417{b2
Ormepa i 0 .

7 parti Haa CﬂyanHI:IMH CODBITILIMH 3 0 0 https://m.edsoo.ru/7f417fb2
CnoxxeHue BepoATHOCTEN
VYcioBHaAs BEpOSITHOCTD,

8 HOBHAA B 13 ATHOCTD, YMHONCHHC 5 0 0 https://m.edsoo.ru/7f417fb2
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITUS
IToBTOpenue, 0000IIEHHE,

9 ropert H HI:I 5 0 0 https://m.edsoo.ru/7f417{b2
CUCTEeMaTH3aIus 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2



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

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM uu@poBbIe
Ne i/ P Kontpoubnbl | IlpakTHueckn (pp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
e padoThI e padoThbl
pecypcsl
1 [ToBTOpenue kypca 8 kinacca 3 0 0 https://m.edsoo.ru/7f41a302
2 DneMEeHTh KOMOMHATOPUKHI 6 0 0 https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSATHOCTD 3 0 0 https://m.edsoo.ru/7f41a302
4 Ucnbitanusa bepuymim 6 0 0 https://m.edsoo.ru/7f41a302
5 CrnydaifHasi BeIMUMHA 3 0 0 https://m.edsoo.ru/7f41a302
q N
6 UCJIOBBIE XapaKTEPUCTUKHU CIIyIalHbBIX 6 0 0 httos://m.cdsoo.rw/7f41a302
BEJIMYMH
7 3aKoH OOJBIINX YHCET 3 0 0 https://m.edsoo.ru/7f41a302
I1 600
8 OBTOPCHHE, 000 meHI:Ie’ 4 1 0 https://m.edsoo.ru/7f41a302
CHUCTEeMaTH3aIus 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmnvecTBo yacoB JIeKTPOHHbIE
uppoBbIe
Ne 1i/m Tema ypoka Kountpou IIpakTnye uudp
Bcero bHbBIE cCKHue 06pa3OBaTeJII>HI>Ie
padoTbI padoThI pecypchl

[IpencraBneHue TaHHBIX B BUIE TAOJIHII,
JarpamMM. 3arnoJIHeHHE TaOJINIl, YTCHHUE U

1 P 1 0 0 https://m.edsoo.ru/7f417fb2
MOCTPOEHHE CTOIOMKOBBIX (CTOIOYATHIX) U
KpPYTOBBIX IHarpaMM
[IpencraBneHue TaHHBIX B BUIE TAOJIHII,
JrarpamMM. 3arnoJIHeHHE TaOJINIl, YTCHUE U

2 P 1 0 0 https://m.edsoo.ru/7f417fb2
MTOCTPOCHUE CTOJIOMKOBBIX (CTOI0YATHIX) U
KpPYTOBBIX IHarpaMM

3 Urenue rpadiKOB pealbHBIX IPOIECCOB 1 0 0 https://m.edsoo.ru/7f417fb2
[IpakTnueckas padbora no Teme
"U3BacueHre HHGOPMAIIMH U3 JUATPAMM

4 opman Auarp 1 0 1 https://m.edsoo.ru/7f417fb2
M TaOJIHUII, UCIIOIL30BAHUE U
UHTEpIIpeTalys JaHHBIX"
OnmcaTenbHas CTAaTUCTHKA: CPEIHEE

5 pex 1 0 0 https://m.edsoo.ru/7f417{b2
apupMeTHIeCcKoe, MearuaHa
OnmcaTenbHas CTAaTUCTHKA: CpEIHEE

6 peAt 1 0 0 https://m.edsoo.ru/7f417fb2
apupMeTHIeCcCKoe, MearuaHa
OrnucarenpHas CTaTUCTUKA: pa3Max,

7 HauOoJbIIee M HAaNMEHbIIIEE 3HAUYECHHS, 1 0 0 https://m.edsoo.ru/7f417{b2
KBapTHIIH

8 OrnucarenpHas CTaTUCTUKA: pa3Max, 1 0 0 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
https://m.edsoo.ru/7f417fb2

HanOoJIbIIIee M HAMMEHBIIIEEe 3HAYCHNU,
KBapTWIH

OnwucarenpHas CTATUCTUKA: pa3Max,
HanOoJIIbIIIee M HAUMEHbIIIEEe 3HAYCHN,
KBapTWIH

https://m.edsoo.ru/7f417{b2

10

OnucarenbHas CTaTUCTHKA: cp€aHcee
rapMOHHUYCCKOC, CPCAHCC 'aPMOHHUYICCKOC
YHCJIIOBBIX JaHHBIX

https://m.edsoo.ru/7f417{b2

11

OnucarenbHas CTaTUCTHKA: cp€aHcee
rapMOHHUYCCKOC, CPCAHCC raPpMOHHUYICCKOC
YHCJIIOBBIX JaHHBIX

https://m.edsoo.ru/7f417{b2

12

[TpakTrueckas paboTa o Teme
"OnucarenpHasi CTATUCTUKA:
npakThyeckas padora"

https://m.edsoo.ru/7f417{b2

13

O6001IeHre, KOHTPOJIb

https://m.edsoo.ru/7f417{b2

14

[Ipumepsl ciydaliHON U3MEHYMBOCTH MPH
U3MEPEHUSX, B MACCOBOM ITPOU3BOJICTBE.
TenaeHIuu U ciydaitHbie KOJeOaHus

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

15

prHHI/IpOBKa JaHHBbIX, IPCACTABIICHUC
CJ'Iy‘lﬁfIHOfI HU3MCHYHMBOCTH C IIOMOIIBIO
AuarpamMmm. YacToThl 3Ha‘leHI/II71;
CTaTUCTHUYCCKas yCTOfI‘-IHBOCTI:

https://m.edsoo.ru/7f417{b2

16

['pynnupoBka qaHHBIX, IPEACTABICHHUE
CIIy4aiiHOM U3MEHYUBOCTH C MIOMOILBIO
auarpaMM. YacToThl 3HaYEHHUI;
CTaTUCTUYECKAS] YCTOMYUBOCTh

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

17

prHHI/IpOBKa JaHHBbIX, IPCACTABIICHUC
CJ'Iy‘lEIfIHOfI HU3MCHYHMUBOCTH C IIOMOIIBIO

https://m.edsoo.ru/7f417{b2



https://m.edsoo.ru/7f417fb2
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nuarpaMm. YacToThl 3HaYEHHUI;
CTaTUCTUYECKAS] YCTOMYUBOCTh

18

[IpakTuyeckas pabora 1o Teme
"Ciy4aiiHasi UBMEHYHBOCTD"

https://m.edsoo.ru/7f417{b2

19

I'pad, Bepmuna, pedbpo. CreneHn
BepiIuHbL. Yucno pédep u cymmapHas
cTerneHb BepiiuH. [loHsTHe 0 CBSI3HBIX
rpadax. [Iytu B rpadax

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

20

Henu u uuxisl. O6xox rpada (sitnepos
nyTh). [ToHATHE 00 OpUEHTHPOBAHHOM

rpade

https://m.edsoo.ru/7f417{b2

21

Heru u nukiel. O6xox rpada (iiepon
nyTh). [ToHATHE 00 OpUEHTHPOBAHHOM

rpade

https://m.edsoo.ru/7f417{b2

22

Pemenue 3amau ¢ momoipto rpadoB

https://m.edsoo.ru/7f417{b2

23

Jloruka. YTBEpK1€HUS U BBICKA3bIBAHU.
OTtpuiiaHue yTBEep:K/I€HUs, YCIOBHbBIE
YTBEPKICHUsI, 0OpaTHbIE U PAaBHOCHIIbHbBIE
YTBEPXKICHUS

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

24

Heo0xoaumebie U1 TOCTaTOYHBIE YCIOBHS,
CBOMCTBA U IIPU3HAKU

https://m.edsoo.ru/7f417{b2

25

HpOTI/IBOHOHO)KHBIC YTBCPIKACHUA,
A0Ka3aTrcjibCTBa OT IIPOTUBHOI'O

https://m.edsoo.ru/7f417{b2

26

CrnyyaliHblii SKCIIEPUMEHT (OIIBIT) U
cllyyaifHoe cOObITHE

https://m.edsoo.ru/7f417{b2

27

BeposiTHOCTD ¥ 9acTOTa ClTy4aitHOro
cOOBITUSA

https://m.edsoo.ru/7f417{b2

28

BeposiTHOCTB ¥ yacTOTa CIly4aiiHOTO

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



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

29

PoJib MalOBEPOSATHBIX M MPAKTHYECKH
JOCTOBEPHBIX COOBITHI B IPHPOJIE U B
o01ecTBe

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

30

[IpakTuyeckas padoTa 1Mo TemMe
"BeposTHOCTh M 4acTOTa CIIy4aitHOTO
coObITUA"

https://m.edsoo.ru/71417{b2

31

[ToBTOpEeHME M 00OOIIECHNE.
[Ipeacranenue nanHpIx. OnucaTenbHAsS
CTaTUCTHKA

https://m.edsoo.ru/7f417{b2

32

[ToBTOpenue u 06oOIIEHHE.
[IpencraBnenue nanapix. OnucaTenbHas
CTaTHCTUKA

https://m.edsoo.ru/7f417{b2

33

[ToBTOpenue u 0600mmenHue. BeposiTHOCTh
CIIy9aifHOTO COOBITHS

https://m.edsoo.ru/7f417{b2

34

[ToBTOpeHue u 0600meHne. MHOXKECTBA U

MIOJIMHOKECTBA. DJIEMEHTBI TEOPUH
rpacdoB

https://m.edsoo.ru/7f417{b2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



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

KoanuecTBO 4acoB DJIeKTPOHHBIE
udposbie
Ne mi/m Tema ypoka Kontpoa IIpakTunye uudp
Bcero bHBIE CKHe oOpa3oBaTejibHbIE
padoThI padoTbI pecypchbl

[ToBTOpenue/ [IpencraBneHue NaHHBIX B

1 BHJIe TaOuuIl U quarpamm. OnucarenbHas 1 0 0 https://m.edsoo.ru/7f417fb2
CTAaTHUCTHUKA
[ToBTopenue/ CiydaiiHast U3MEHYUBOCTb.

2 Caydaiineie coObITHS. BepositHOCTH 1 1 0 0 https://m.edsoo.ru/7f417fb2
YaCTOTEL
IToBTOpeHune. DiIeMEHTELI TEOPUHA

3 p p 1 0 0 https://m.edsoo.ru/7f417{b2
MHOXECTB. DJIEMEHThI TCOPUU TpadoB
MHokecTBO 1 OAMHOKeCTBO. IIpnmepbl

4 . PHMED 1 0 0 https://m.edsoo.ru/7f417fb2
MHO’KECTB B OKPYKAIOIIeM MUPE
Ilepeceyenue u 00bEAUHEHUE MHOKECTB.

5 P B a 1 0 0 https://m.edsoo.ru/7f417fb2
Juarpammebl Ditsiepa
Yucnosble MHOXKeCTBA. [IpuMepnl

6 p p 1 0 0 https://m.edsoo.ru/7f417{b2
MHOXECTB U3 alNreOpbl U T€OMETPUH
[TepeunciieHre 3JIEMEHTOB MHOYKECTB C
IIOMOIIBI0 OPraHU30BAHHOIO Iepedopa 1

7 B p peoop 1 0 0 https://m.edsoo.ru/7f417{b2
npaBmiia yMHOkeHus. Dopmyna
BKJIIOYEHUA-UCKIIIOUECHUS
DneMeHTapHbIe coObITHs. BeposTHoCTH
CIIy4aiHbIX cOOBITHI. OIBITHI C

8 yi 1 0 0 https://m.edsoo.ru/7f417{b2

PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMHU
coObITHsIMH. CiTyqaiiHbIi BEIOOD



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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DOneMeHTapHbIe COOBITHS. BeposTHOCTH
CIIy9aliHbIX COOBITHIA. OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coOprTusiMu. CiryyaiiHbIi BEIOOD

https://m.edsoo.ru/7f417{b2

10

[IpakTuueckas pabota 1o Teme
"BeposiITHOCTB citydyaliHOro coobITUs"

https://m.edsoo.ru/7f417{b2

11

W3mepenune paccenBaHus YUCIOBOTO
MaccuBa. Jlucnepcus u CTaHaapTHOE
OTKJIOHEHHE YUCIIOBOr0 Habopa

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

12

W3mepeHue paccenBaHus YUCIOBOTO
MaccuBa. Jlucnepcus U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOT0 Habopa

https://m.edsoo.ru/7f417{b2

13

OneMeHTapHble cOObITHS. BeposTHOCTH
cityyaiiHbIX cOOBITUH. ONBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH. CiTydaiiHbIi BEIOOD

https://m.edsoo.ru/7f417{b2

14

ZII/IanaMMBI pacceuBaHuA IBYX
Ha6J'II-O,Z[aeMI>IX BenuuuH. JIuHeiHas cBsA3b
Ha auarpaMme paCcCCUuBaHUs

https://m.edsoo.ru/7f417{b2

15

[TpakTrueckas paboTa Mo Teme
"PaccenBanue DaHHBIX"

https://m.edsoo.ru/7f417{b2

16

CaoiicTBa AUCIIEPCUM U CTaHIAPTHOIO
OTKJIOHEHHS

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

17

KonrponsHas padora o Teme
"OnucarenpHas CTATUCTHKA"

https://m.edsoo.ru/7f417{b2

18

HepeBo. [epeBo cirydailHOTo
skcrnepuMeHnTa. CBOICTBA JEPEBBEB:
€AMHCTBEHHOCTh IIyTH, CBSI3b MEXKY

https://m.edsoo.ru/7f417{b2
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YHUCJIOM BEPIINH U YUCIIOM pEdep

19 [TonsTre o iockux rpadax https://m.edsoo.ru/7f417b2

20 Pemenue 3a1a4 ¢ moMoIbI0 J€pPEBbEB https://m.edsoo.ru/7f417fb2
Jlornueckue coro3bl «M» u «MJIN». Ces3b

21 MEK]1y JJOTHYECKUMU COKO3aMHU U https://m.edsoo.ru/7f417fb2
onepanusiMu HaJl MHOYKECTBAMHU

” Hcnonbs3oBaHne TOrMueCcKuX COIO30B B hitps://m.cdsoo.rw/ 74172
anredpe

23 Cunysaiitbie COObITHA K%K MHOARECTBA https://m.edsoo.ru/7f417fb2
AJIIEMEHTAPHBIX COOBITHI

4 [IporuBononoxHeie coObITHs. Onepauuu
HaJ COOBITHSIMU

25 dopMyita CIOXKEHHUS] BEPOSITHOCTEH https://m.edsoo.ru/7f417b2
[IpaBu0 yMHOXKEHUSI BEPOSITHOCTEH.

26 YcnoBHas BeposATHOCTS. [Ipencrasinenue https://m.edsoo.ru/7f417fb2
CIIy4allHOTO SKCIIEPUMEHTA B BUJIE JIepeBa
[IpaBuo0 yMHOXKEHUSI BEPOSITHOCTEM.

27 YcnoBHas BeposATHOCTS. [Ipencrasinenue https://m.edsoo.ru/7f417fb2
CIIy4allHOTO SKCIIEpUMEHTA B BUJIE JIepeBa
[IpaBu0 yMHOXKEHUSI BEPOSITHOCTEH.

28 YcnoBHas BeposATHOCTS. [Ipencrasinenne https://m.edsoo.ru/7f417fb2
CIIy4allHOTO SKCIIEpUMEHTA B BUJIE JIepeBa

29 HezaBucumebie coOBITHS https://m.edsoo.ru/7f417fb2

30 HesaBucumbie coOBITHS

31 [ToBTOpenue u o6o6meHue. PaccenBanue httos://m.edsoo.rw/ 74172
JAHHBIX B YUCJIOBBIX MAaCCUBAX

32 [ToBTOpenue u 0606menue. Oneparuu https://m.edsoo.ru/7f417fb2
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Ha/I MHOXXECTBAMH U COOBITUSIMHU. JlepeBbs
U TUTOCKHE Tpadbl

[ToBTOpenue u 06ob6meHue. BeposTHOCT
33 ciryqaitHOTro coObITHs. Cl0KEeHHE U
YMHOKEHHUE BEPOATHOCTEN

https://m.edsoo.ru/7f417{b2

IToBTOpenue u 06o0meHue. JlepeBbs u

34
II0CKUe Tpadbl

https://m.edsoo.ru/7f417{b2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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9 KJIACC

KosanvecTBo yacoB JIeKTPOHHbIE
ndposbie
No m/nt Tema ypoka KonTtpoa Ipakruuye | uudp
Bcero bHBIE CKHe oOpa3oBaTejibHbIE
padoThI padoTbI pecypchl

IToBTOopenue. IIpencrapiaeHue na .

1 p el FAHIBIX 1 0 0 https://m.edsoo.ru/7f41a302
OnucarenbHas CTAaTUCTHKA
IloBTOopenue. Onepanuu HaL coO .

2 p pall UH A PITHAMH 1 0 0 https://m.edsoo.ru/7f41a302
He3aBrcuMocTh COOBITHI
[ToBTOopenue. [lepeBbs u mockue rpadml 1 https://m.edsoo.ru/7f41a302

4 KoMOuHaTopHOE IPaBHIIO YMHOKEHUS 1 https://m.edsoo.ru/7f41a302
[TepectanoBku u pakTopHa 1 https://m.edsoo.ru/7f41a302
Ypcao coueTaHUH U TPEYroJIbHUK

6 pey 1 0 0 https://m.edsoo.ru/7f41a302
ITackans

7 CBoiicTBa 4yncel coueTaHUN 1 https://m.edsoo.ru/7f41a302
bunom HeroTrona 1 https://m.edsoo.ru/7f41a302
Pemenne 3a7a4d ¢ MCnoab30BaHUEM

9 A 1 0 0 https://m.edsoo.ru/7f41a302
KOMOWHATOPUKH
I'eomerpryeckast BEpOATHOCTb.
Cry4aiiHbpIi BEIOOP TOYKH U3 GUTYPHI Ha

10 i p uryp 1 0 0 https://m.edsoo.ru/7f41a302
IJTIOCKOCTH, U3 OTPE3Ka, U3 Iyru
OKPYXHOCTH
I'eomeTprueckast BEpOATHOCTb.
Cry4JaiiHbpIi BEIOOP TOYKH U3 GUTYPHI Ha

11 i p (uryp 1 0 0 https://m.edsoo.ru/7f41a302

IUIOCKOCTH, U3 OTPE3Ka, U3 Iy’
OKPY>KHOCTH
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12

I'eomeTprueckast BEpOATHOCTb.
Cay4aiinblii BBIOOp TOYKH U3 (PUTYpPHI HA
IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'H
OKPYKHOCTH

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

13

Ucneiranusd. Yenex u Heyaauda. Cepust
WCIBITAHUH 110 MIEPBOTO yCIIEeXa

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

14

Wcneitanusd. Yenex u Heyaauda. Cepust
WCIBITAHUM 110 MIEPBOTO yCIIEeXa

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

15

Cepus ucnbiTanuii bepnyu.
BepositHocTH cOOBITHI B cepun
ucnslTanui bepnynnu

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

16

Cepus ucnbiTanuii bepnyiu.
BepositHocTH cOOBITHI B cepun
ucnblTanui bepnynnu

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

17

Cepus ucnbiTanuii bepnyu.
BepositHocTH cOOBITHI B cepun
ucnblTanui bepnynnu

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

18

Cay4aiiHblii BEIOOp M3 KOHEYHOTO
MHOECTBA

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

19

CiydaliHas BEIMYMHA U paclIpelelIeHue
BeposiTHOCTEN. [IprMepsl citydaitHbIX
BEJINYUH

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

20

Baxxnbie pacnpeneneHus — 4ucio
MIONBITOK B CEPUU UCIBITAHUH J10 IEPBOTO
ycrexa U YUCio YyCIIEXOB B CEPUU
ucnelTanuil bepHymu (reomerpuyeckoe u
OMHOMUAIBHOE PACIIPEICTICHIS)

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

21

Baxnble pacnpeneneHus — 4uciio

https://m.edsoo.ru/7f41a302
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MIOTIBITOK B CEPHH UCIIBITAHUM JI0 TIEPBOTO
ycIiexa 1 4MCIIo YCIIEXOB B CEpUU
ucnelTanuil bepHymu (reomerpudeckoe u
OMHOMMAJIBHOE PaCIIPeICTICHNUS)

22

MareMaTnueckoe 0XKMIaHUE CIIy4alHOU
BeJIMYNHBI. OU3NIECKUNA CMBIC]T
MareMaTuuecKkoro oxuaanus. [Ipumepst
HCITOJIb30BaHMS MaTeMaTHYECKOTO
OKHIaHUS

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

23

MareMaTnueckoe 0KMIaHUE CIIy4aliHOU
BeJIMYNHBI. OU3NIECKUNA CMBIC]T
MareMaTuuecKkoro oxuaanus. [Ipumepst
HCITOJIb30BAHNS MaTeMaTHYECKOTO
OKHIaHUS

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

24

Jlucniepcus M CTaHJApPTHOE OTKIIOHEHUE
CIIy4ailiHOU BEJIUYUHBI

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

25

CBoiicTBa MaTEMATUYECKOTO OXKUAAHUS U
JUCTIEpCU

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

26

MaremaTH4ecKoe OXKUIaHue U JUCIICPCHUA
HU3YUCHHBIX pacnpez[eneHI/H?I

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

27

MaremaTH4ecKoe OXKUIaHue U AUCIICPCHUA
HU3YUCHHBIX pacnpez[eneHI/H?I

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

28

HepasenctBo YeOnimeBa. 3akoH OOIBIIAX
qHCel

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

29

MaremaTruecKkue OCHOBAHUS U3MEPEHHUS
BEPOATHOCTEMN

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

30

Pounp 1 3HaueHHe 3aK0HA OOIBIINX YHCENT
B HAYKEC, B IIpUPOAC U O6H.I€CTBC, B TOM

https://m.edsoo.ru/7f41a302
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YHCIIe B COIIMOJIOTUYECKUX
00CIIeIOBaHUSIX U B U3MEPECHUSAX

[ToBTOpenue u 0606menue. BepositHocTn

31 CITly4ailHBIX COOBITHH. DIIEMEHTHI 1 https://m.edsoo.ru/7f41a302
KOMOWHATOPHUKH

32 HosTopenne 1 oboduierne. 3akon 1 https://m.edsoo.ru/7f41a302
OOJIBIINX YUCE

33 HroroBast koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/7f41a302
[ToBTrOopenue u o6o6menue. Cepus
ucneltanuil bepuymiu. Cinyyaiinsie

34 BEJIMYUHBI U pacupeneneHus. Yucnossie 1 https://m.edsoo.ru/7f41a302
XapaKTEPUCTHKH CITyIalHBIX BEITUYMH.
3aKoH OOJIBLIMX YuCell

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



