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HOACHUTEJIBHAA 3AIITMCKA

Anrebpa sBISETCS OIHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHAa 00ECIEYMBAET U3YUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKIOB, €€ OCBOCHHE HEOOXOAMMO IS
MIPOAOJDKEHUsI 00pa30BaHUs U B MMOBCEIHEBHON KU3HU. Pa3BuTHE y 00yUarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKIACHHM W CYIHOCTH anreOpandecKux
abcTpakimii, cnoco0e OTpaKeHHUs MaTEMAaTUYECKON HAayKOH SBJICHHM U MPOLIECCOB
B NpUpOAEe W OOIIeCTBE, POJIU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX ISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmiectBe. M3ydenuwe anreOpbl oOecreyuBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOHI,
dopmynupoBatTh yTBepKAcHHS. OCBOCHHE Kypca anreOpsl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOMIMXCs: OHHM HCIONB3YIOT JeAYKTUBHBIE W
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe W KOHKPETH3aln0, a0CTparupoBaHue M
aHanmoruto.  OOyueHume  anreOpe  TpeamnojiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJILHOM  JCSTENIbHOCTH OOYYalolUXCs, MO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 ABIIEeTCS pealu3alnuei 1eaTeIbHOCTHOTO MPUHIUIA O0yUeHHUS.

B cTpykType nporpammel yaueOHOro Kypca « Anredpay Ajis OCHOBHOTO 00IIEro
o0pa30BaHHs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE JTUHUU:
«Yucna u BBIUHUCICHUS», «ANreOpanyeckue BBIpAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «Dynkumm». Kaxmas w3 3TUX coaepKaTelbHO-METOAHMYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JuHusSMU. B Xxome wu3yudeHus ydeOHOro Kypca OOydarommmcs
NPUXOJUTCS JIOTHYECKU PacCy>KIaTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpamMmy ydeOHOTO Kypca «Anredpa» BKIIOYECHBI
HEKOTOPbIE OCHOBBI JIOTUKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YYarOIIUMUCS
OCHOB  YHHUBEPCAJBbHOTO  MaTeMaTHyecKoro s3bika. CoaepkaTeslbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOH JJif
JaJIbHEHIIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroIIHUXcCs
JIOTHYECKOT0 MBIIUIECHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS aTOPUTMAMHU, a
TaKXe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHSATHS O YHCIIEe HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMH YHCIAMH, (OPMHUpPOBAHHEM



IIPEACTABICHNUN O JEHCTBUTEIIBHOM YUCJIIE. 3aBEPIICHUE OCBOCHHUSI YUCIOBOM JIMHUH
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIo.

Conepxanue IByX anreOpanyecKkux JUHUN — « AreOpanyecKue BhIPAXKEHUS
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYeCcKOro ammapara, HeOoOXOAMMOTro JUIsl PEIIeHHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMsl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEHUN. AnreOpa JAEMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak S3bIKa JJIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJEJIe, ONUCaHus TPOUECCOB U SIBICHUUN
peanbHOro Mupa. B 3anaun oOyuenus anreOpe BXOAST TakKe ajbHEIIee pa3BUTHE
ANTOPUTMUYECKOTO MBIIUICHHSI, HEOOXOIMMOI'0, B YACTHOCTH, JIJI1 OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HaBbIKAMU  JEAYKTHBHBIX  pacCCyKICHUM.
[IpeoGpa3zoBanue CUMBOJBHBIX (OPM CIOCOOCTBYET Ppa3BUTHIO BOOOpaXeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUeCKO JMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaTHyecKou MOJeNu
JUTSL OTTMCAHUS U HCCIIEIOBAaHUSI Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUH B PUPOJIE U
oOmrectBe. M3yueHne maTepuana crmocoOCTBYET pa3BUTHIO Y 00YUAIOUTUXCSl YMEHUS
UCIIOJIb30BaTh pa3NIMYHbIC BBIPA3UTENbHBIE CPEACTBA SA3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIad B (HOpMHUpPOBAHUE
IpeICTaBICHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IulaHy B /-9 Kiaccax wu3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNbl COACPKAHHUS:
«Yucrna # BBIUKCICHUN», «ANreOpanyeckue BBIPAKEHUS», «YPaBHCHHS U
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenue yueOHoro Kypca «Anredpa» orBoautces 306 gacoB: B 7 Kacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kiacce
— 102 yaca (3 yaca B HezeliO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BbIYMCJICHUA

JpoOu OOBIKHOBEHHBIE M JAECSATHYHBIE, MEPEX0] OT OJHON (opMBbI 3amucu
npobeit k gpyroil. I[loHsTHe panMOHAIBHOIO 4YHCHa, 3aluCh, CpaBHEHHE,
yIOPSIOYUBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMETHYEeCKHe JCUCTBUA C
palMoOHANBHBIMK YuciIaMU. Pemenue 3a1ay U3 peabHOM NPaKTUKU HA 4acTH, Ha
poou.

CreneHb C HaTypallbHBIM IIOKa3aTeleM: OIllpejelieHne, MNpeoOpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEEIICHHUS, 3aMUCh OOJBIINUX uncell. [IpoieHThI, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOW B BHUJE MPOLECHTOB. TpU OCHOBHBIC 3a7ja4l HA
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4Hclie TpsMas W 0oOpaTHas
MPONOPLIMOHATBHOCTH.

AsireOpanyeckue BbIPaKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUA C MepeMeHHOi. JlomycTumblie
3HA4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXK/1y BEJIMUNHAMU B BUJIE
dopmyinbl. Beraucnenus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHUS, TNpaBWIa MpeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, PaBUIIA PACKPBITHSA CKOOOK U MPUBEJEHUS MOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowieHbl U MHOrOwIeHbl. CteneHp MHOrowieHa. CloKeHue, BhIYUTAHUE,
YMHOKEHUE MHOTOUIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBAJIpaT CyMMBI
U KBajpar pazHoctu. Popmyiia pa3HOCTU KBaJpaToB. Pa3znokeHne MHOTOUYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia TPeoOpa3oBaHUS ypaBHEHWUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHWHOIO
YpaBHEHHUSI, pelICHUE IMHEHHBIX ypaBHEHUU. CocTaBlieHHE YPaBHEHHI MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUMN.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIVHEMHBIX ypPaBHEHUW C JIByMs NEPEMEHHBIMU. PemieHne CHCTEM YpaBHEHHM
crocoOoM MoJcTaHOBKH. [IpruMepsl perieHrs TEKCTOBBIX 3a/1a4 C TOMOIIbIO CUCTEM
YPaBHEHUN.



DyHKIUT

Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOYKHM Ha KOOPJAMHATHOH 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMYTaMu.
UYrenue rpadukoB peanbHbIX 3aBUucuMocTeil. [lonstue pynkuuu. ['padux pynkum.
CpoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpadux. I'papuk dpyHkuuu y = [x|.
['padpuueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KJIACC

Yucia v BbIYMCICHUA

KBampatueiii kopenp u3 uyucna. [lonstne 00 wupparmoHaIHLHOM 4YHUCIE.
JlecaTuuHble TPUOIMKEHHSI UppallMOHANIBHBIX Yrcesn. CBOHCTBAa apuMeTHIECKIX
KBaIPAaTHBIX KOPHEW W MX MPUMEHEHHUE K NMPEeoOPa30BAHUIO YHUCIOBBIX BhIpaKCHUN
Y BBIYUCJICHUSIM. J|€ICTBUTEIIbHBIC YHCIIA.

CreneHb ¢ 1eIbIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHAs 3alUCh YKCIa.

AJire0panvecKune BbIpaKeHUs!

KBanpaTHbIil TpEXUIIEH, Pa3I0KeHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpanueckas JpoOb. OCHOBHOE CBOHCTBO anreOpandeckod apooOwu.
CrnoxxeHue, BbIUMTAHHWE, YMHOXKEHHUE, JCJIeHHE ajredpanyeckux  JpoOei.
PanvonanbHbie BEIpAXKEHUS U UX TPEOOPA30BAHMUE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpaTHoe ypaBHeHUE, (hOopMylia KOPHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCA K JIMHEMHBIM H  KBaJpPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uaTEpHpeTalus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUM C JAByMs NEpeMEHHbIMU. lIpumepbl pemeHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

HUucnoBble HEpABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DOyHKIUN

[Tonstue hynkmmu. O6macTh ONpeaeIeHus 1 MHOKECTBO 3HAUYCHUN (PYHKITHH.
Croco06s1 3amanus QyHKITUH.

I'paduk pyuxuuu. Yrenune cBoilcTB GyHkimu no e€ rpaduxy. [Ipumepsi
rpaduKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



ODYHKIMY, OIMUCHIBAIONIME TPSIMYI0 M OOpaTHYI MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYHMCJICHUA

PanyionanbHbie yncna, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE M O€CKOHEYHBIC
JecATUYHbIe TpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, EUCTBUTEIBHBIC YHCTIa
KaKk OCECKOHEUHBbIE JeCSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICMCTBUTEIBbHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS ¢
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHHE BEIMYMHBI, TOYHOCTH NpubIKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneriHoe ypaBHeHuWE. PemeHwe ypaBHEHU, CBOISAIIMXCSA K JIMHEHHBIM.

KBanpatnoe ypaBHenue. Pemienue ypaBHEHUH, CBOASIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH M YETBEPTOMN
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIHU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PeleHue TEKCTOBBIX 3ajaad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU. PellleHHe CUCTEM ABYX YPAaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremneHu. [‘paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a7a49 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckas wHTEpTpeTaniss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

DOyHKIUN

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

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



YucoBble OCIEI0BATEIbHOCTH H IPOrPecCUn

[lonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
PEKYppPEHTHOI popMynoi U Gopmysoi N-ro uieHa.

Apudmernyeckas U reomerpuueckas nporpeccud. @opmynbl N-ro 4ieHa
apu(pMETHUYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHrne wiIeHOB apu(PMETHUYECKOM M T€OMETPUYECKOW MpPOrpeccHii
TOYKaMU HAa KOOPAMHATHOW IUIOCKOCTHU. JIMHEHHBIM M DKCIIOHEHIMAIBHBIN POCT.
Ci10HBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA I1TPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS IPOrpaMMbl Y4eOHOTO Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) naTpuoTHyYecKoe BOCIIMTAHUE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY ¢  HACTOSIIEMY POCCHUUCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHKEHUSM  POCCHUUCKHUX
MaTeMaTHUKOB W POCCHUMCKONW MaTEeMaTHYE€CKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATHUX
JTOCTHKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpaKJaaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHCHUIO 00S3aHHOCTEH TpaKJIaHWHA M peaIU3alliU €ro
mpaB, TMPEJACTAaBICHHUEM O MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUSI
Pa3IUUHBIX CTPYKTYp, SBJICHUN, MPOIEAYp TPakIaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B I€ATEIIBHOCTH YYEHOTO;

3) Tpy/i0BO€E BOCTIMTAHHUE:

YCTAHOBKOW Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPaKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HU IS YCHEITHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MIOCTPOCHHEM UHANBUIYATbHON TPAaCKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOE BOCTIMTAHHE:

CIIOCOOHOCTHIO K OMOIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4ecKuX OOBEKTOB, 3ajad, PEIICHHH, pacCyKICHUW, YMEHHIO BUJIETH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHNS:

OpUEHTAIlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS U€JIOBEKa, MPUPOJbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKH Kak chepsl YeloBEYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTU JJISl Pa3BUTHUS LIMBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKUW M MAaTeMAaTHYE€CKON KYIbTYpOUll KaK CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIIbCKON
NesTeIbHOCTH;



6) ¢u3nueckoe BocnUTaHUE, (POPMHPOBAHHE KYJIBTYPbI 30POBBSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTEeMaTHYECKHME 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHUS  340POBOrO  o0pa3a  XKU3HM  (300pOBOE  IIMTAHUE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTHbIXa, peryisipHas (Qunyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pEIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro € MpaBa Jpyroro 4ejoBeKa;

7) IKOJIOTHYeCKOoe BOCTTUTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAaHUH JIJIsl pellieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpYXaloleh Cpelibl, MJIaHUPOBAHUS OCTYNKOB U OLIEHKU
UX BO3MOXKHBIX MOCJIEJICTBUM JIs1 OKpYXKaroUleil cpe/ibl, 0CO3HAaHUEM TJI100aTbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIUAIBHOH W MPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEONPENEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBhCS y JAPYTUX JIOAeH, MpuoOpeTraTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHCIIE
(GopMyIupOBaTH UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABICHUSIX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYKD  CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMA KOHTpPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble pEUIeHUs] W JEeHUCTBUS, (OPMYIHpOBaTH U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METANPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Joruyeckue AeMcTBUSA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATHN, OTHOUICHWHA MEXIYy TOHSTHSIMH, (HOPMYITHUPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  TMPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS A OOOOIICHWS W CpaBHEHUS, KPUTCPUU
IPOBOJAMMOTO aHAIIH3a;

e BOCHpPUHUMATh, (OPMYIUPOBATH W  MPEoOpPa30OBBIBATH  CYXKICHHS:
YTBEPUTEIbHBIC W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC,



BBISBISATh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTUBOpeUMss B (akrax, JaHHBIX, HAOIIOAEHUSX U YTBEPKIACHUSX,
npeajaraTb KpUTEPUH JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUUYECKUX YTBEPKICHUN (MPSAMbIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSATENLHO HECIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaMBATh aAPryMEHTALMI0, MPUBOJIUTD
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJBKO
BapUMaHTOB pElIeHHs, BbIOMpaTh HauOojee MNOAXOASAIMA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHe 1eHCTBHS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOLUIUME MPOTUBOPEUYHUE, MpoOIemy,
CaMOCTOSATEJIbHO YCTAaHABIIMBAaThb HCKOMOE U JaHHOE, (QOpMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEAOBAHKE MO YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOi;
CaMOCTOATEIHHO (POpMYyNIHpPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBaHMs, OLIEHUBATHh JOCTOBEPHOCTDH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IIPOLIECCA, A TAaKXKE BBIIBUTATh
MPEATNOIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(MOpPMAIUH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh QopMy TpeacTaBieHus WHGOPMAIMU W WUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMu, WHOW TpapuKkod ©u Ux
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh WHGOPMAIIMM TIO KPUTEPHUSM, MPEIT0KECHHBIM
yauTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIE YYeOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBHUH C YCIOBHUSIMU
U LEeISIMU OOIIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, JABATh MOSICHEHUS MO XOIY PEIICHUSA
3a7]a4i, KOMMEHTUPOBATH MOJYUYECHHBIN PE3YJIbTaT;



e B X0j/i€ OOCYXXJE€HUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYkKIaEMOU TEMBI,
poO0JIeMBbl, pelaeMoil 3a/1a4u, BbICKAa3bIBATh UEH, HALICJICHHBIE HAa TIOUCK
pelIeHnsl, COMOCTaBIIATH CBOM CYXIEHHUS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JHMAJIOra, OOHApYXUBaTh pa3IMuUE€ U CXOJCTBO IMO3ULIUN, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PAa3HOTIIIACHS, CBOU BO3PAKECHHUS;

e TMPEICTABIATH  PE3yJbTaThl  PEIICHUS  3aJaud,  DKCIEPHMEHTA,
UCCJIeI0BaHuUs, IPOEKTA, CAMOCTOSTENBHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpUN;

e TIOHHMMAaTh U MCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHANBUYaIbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TIPUHHUMATh LIEJIb COBMECTHOM JEATEIHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, OrOBapUBATHCA,
o0CyXJ1aTh POLECC U Pe3yJIbTaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIFO/ICH;

e VyHYaCTBOBATh B TPyHmHoBBIX (opmax paboTel (0OCYXIeHus, OoOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHITH CBOIO YaCTh PaOOThHI
U KOOPJAWHHUPOBATH CBOM JEWUCTBUS C JPYTMMHM YJIE€HAMH KOMaHIbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM,
c(OpMyJTUPOBAHHBIM YYaCTHUKAMHU B3aUMOIECHCTBHSL.

PerynsiTUBHBbIC YHHBEpPCAJIbHbIC Y4eOHbIE AeiiCTBUS
Camoopranu3anus:

e CaMOCTOSITEJIBHO COCTAaBIATH IUIAH, AJITOPUTM PELICHMs 3aAadd (WIA €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] ¢ y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTE/VIEKT:

e BJAJETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa
peleHns MaTeMaTHYECKON 3aa4H;

e IPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUN 3aa4H,
BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa NEATEIBHOCTH IIOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHXKEHUS WM HEJOCTHKEHHUS IIEJIH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7/ Kjacce OOYy4YarONIMICSA MOJYYHUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:
Ymncsia 1 BIYUCTIEHUS



BoinonHsATh, coueTass YCTHbIE W MUCbMEHHBIE TPUEMBI, apudMETUUECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs 4YHUCIOBBIX BBIPAKEHUMN, MPUMEHSTH pPa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUU JAPOOHBIX BBIPAXKEHUU, COAECPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT onHOM (OPMBI 3aMKMCH YUCEN K Apyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO APOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO TPOOb).

CpaBHUBATH U yIOPAI0YNBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrJsITh yncna.

BoINOTHATS TPUKUJIKY U OLEHKY PEe3yJIbTaTa BRIUUCICHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BbIpaXe€HUU. BBIMOMHATH JEHCTBUSA CO CTENEHSIMU C HATypabHBIMU
NOKa3aTeNIsIMU.

[TpuMeHsTh PU3HAKU NETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATypaTbHBIX
YuCen.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIC 3aJ1aud, CBS3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHAIBHOCTHIO BEJIIMUMH, TPOILEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 33Jad C YYETOM OTPAHUYEHUM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AsreOpanyecKkue BbIPaKeHUs

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIpOLIecce OCBOCHHS y4eOHOro MaTepuara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMHM TpPHU 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1IEJI0T0 BhIpaKEHUSI B MHOTOWICH MPUBEICHUEM
MOTIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYICH, TPUMEHSATH (DOPMYIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOWICHOB HA MHOMHTEIH C IOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIETO MHOKHUTETIS, TPYIITUPOBKH CIAraeMbIX, IPUMEHEHUS
bopMyI COKparEHHOTO YMHOKECHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB /IS PEUICHUSI PA3JIMYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH U
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOAHOTO YpaBHEHUSI K paBHOCUIbHOMY eMmy. [IpoBepsTh, sABIsieTCS
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEUHBIX YPABHEHUUN U HX
CUCTEM.



[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOIIMXCA PEIICHUEM JUHEHHOTro
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTHU Tpad K JMHEHMHOTO YPaBHEHUS C IBYMsI
MEPEMEHHBIMHU, MOJB3YSICh TpaQUKOM, IPUBOJUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

Pemiath cucteMbl IByX JIUHEWMHBIX YPABHEHUMN C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBisaTh M pellaTh JHMHEWHOE YPAaBHEHUE WIM CUCTEMY JHMHEHHBIX
YPaBHEHHI MO yCIOBUIO 3341, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1ayy NOJy4YEeHHBIN pe3yJibTar.

DOyHKIUT

N306paxkaTh HA KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOILIUE 3aJaHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpPJWHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIMHN y = [X|.

OnuceiBaTh C MOMONIbIO (GYHKUMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMsl, DPAcCTOSAHHE, I€Ha, KOJMYECTBO, CTOMMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cmocod MpencTaBlieHUs W aHanu3a UHGOpMAIHH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHGOPMALIHIO U3 TPa)UKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K xoniy oOyuenus B 8 Kiacce o0Oyd4arolmIuicsi MONYYUT CIEIYIOLIUE
IPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BbIYUCTICHUA

Hcnonp30BaTh HayaJabHbBIE MPEACTABICHUS O MHOECTBE JEHCTBUTEIbHBIX
quCell JUIsl CPAaBHEHUS, OKPYTJICHHUS M BBIYMCICHUHN, H300paxaTh I€HCTBUTEIIbHbBIC
YyCila TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumensaTy TOHATHE apu(METUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHBIE KOPHH, WCIIONB3YS TPHU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJApPATHBIE KOPHHU, HCIOIB3YS
CBOWCTBa KOPHEM.

Ncnonp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit ynucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh MOHSTHE CTENEHHM C LEJbIM  [OKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKECHHI, COIEPIKALUX CTETICHH C LENIBIM TOKa3aTeeM.

BbINonHATH TOXKAECTBEHHBIE TPEOOPa30BaHUs PAIMOHAIBHBIX BEIpAKEHUHN Ha
OCHOBE IPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKuMu APOOSMH.

PacknaapiBaTh KBaApaTHBIA TPEXWICH HA MHOKHUTEIH.



[TpumensTh peodpa3zoBaHus BbIPAXKEHUM SISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHbIE, KBaJApaTHBICE YPAaBHEHHS W PAlMOHAIBHBIE YPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHEHUH C JIByMS IEPEMEHHBIMM.

[IpoBOaUTE IPOCTEUIINE UCCIIEAOBAHNUS YPABHEHUNW U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpauiecKux MpeaAcTaBieHui (ycTaHABIMBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA YpPABHEHUN PELICHMS, €CIU UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT cIOBECHON (POPMYITUPOBKH 3a7a4uu K €€ anredpandeckoi
MOAEIM C TOMOUIBIO COCTAaBJEHUS YpPAaBHEHUS WIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJTHOM TIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)UIECKyIO
WJUTIOCTPAIMIO MHOXKECTBA PEIIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUT

[TonuMate ¥ HCTOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OMpEACNATh 3HaueHHe (YHKIUU 10 3HAYCHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku 31eMeHTapHbIX (YHKINUM BUA:

y=k/X, y=x2,y=x3,y = |X|, Y = VX, OmiCBIBaTh CBOMACTBA YNCIOBOI (HYHKIIHH
o e€ rpaduxy.

K koHmy oOydenms B 9 kJjacce oOy4arOIIMICS IOJTYyYUT CICAYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BbIYUCTICHUSA

CpaBHUBaTH U yNOPSAI0YMBATH PAllMOHATIbHBIE U HPPALIMOHATILHBIE YUCIIA.

BrimonnsaTs apudmMeTnyeckue AHCTBUS C pallMOHAIBHBIMU YHCIIAMHU, COYETas
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBIIIOIHATh BBIYMCICHHUS C UPPAlMOHAIbHBIMU
YUCIIAMHU.

Haxonuts 3HaueHMS CTENEHEN C LIEJIBIMU II0KA3aTEIAMU U KOPHEHN, BBIYUCIIATD
3HAYEHUS YUCJIOBBIX BBIPAKEHUN.

OKpyrJisiTh JI€MCTBUTEIBHBIE YHWCJA, BBINOJIHATH MPUKHUAKY pE3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiats TnHENHbIE U KBa/IpATHBIE YPABHEHU S, YPABHEHU S, CBOISIIIIUECS K HUM,
MpocTeime ApoOHO-pALIMOHAIBHBIE YPABHEHUSI.

Pemiath cuctembl JBYX JTUHEWHBIX YPABHEHUW C JIByMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SABIISIETCS TUHEHHBIM.

Pemiate TeKCTOBBIE 3aJauu  aJIreOpanveckuMm CHOoCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBbI JIBYX YPABHEHUH C BYMS MEPEMEHHBIMU.



[IpoBOaUTE IpOCTENUIINE UCCIEAOBAHNUS YPABHEHUM U CUCTEM YpaBHEHUMH, B
TOM YHUCJE C MPUMEHEHUEM Ipa)UuecKUX NpecTaBIeHUi (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUU DPELICHMs, €CIU UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pEILIeHNEe HEPABEHCTB HA YUCJIOBOW MPSAMOMW, 3allMChIBATh PELICHHUE C IIOMOILBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3aIIUCHIBATh PELICHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3aa4.

DOyHKIUT

PacnioznaBath (yHKIMM H3y4eHHbIX BUJOB. [loka3blBaTh CXeMaTHYECKH

pacroioKeHHe Ha KOOPAMHATHOM MI0CKOCTH IpadukoB QyHKIMH BUaa: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=1x,y = ||, B 3aBucuMocTH
OT 3Ha4YCHHI KO3 (OUIIMEHTOB, OITUCHIBATH CBOMCTBA (PYHKIIH.

Ctpouth u u300pakaThb CXeMaTH4EeCKH rpaduKu KBAaJPATUUYHBIX (DYHKIIHA,
OIMCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3naBaTh kBagpaTuyHyr0 QYHKIHIO 110 (Gopmysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

YmucJioBbIE MOCIAEA0BATEIbHOCTH H MPOTrPecCHu

PacrioznaBaTh apupMeTUYECKYI0 U TEOMETPHUUECKYIO POTPECCUU TIPH Pa3HBIX
crioco0ax 3agaHus.

BbIONHATS  BBIYKMCIEHHUS C HMCHOJIB30BaHHEM (opMyn n-ro 4ieHa
apupMEeTHICCKON U TEOMETPUUECKON MPOrPeCCrid, CYMMBI TIEPBHIX N WICHOB.

N300pakaTh wiI€HBl MOCIEAOBATEIHBHOCTH TOYKAMU Ha KOOPIWHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIIOBBIMHU IOCIEIOBATENBHOCTAMU, B TOM
qHCIIe 3a/1a4d U3 PeaTbHOMN KU3HU (C UCIIOIH30BAHUEM KAIBKYIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoasubie | IlpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeIYKCIIeHUs. PalinoHabHbIE o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIreOpaNtECKHC BhIpakCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PaBHCHIA H HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
4 Koopywsatet n rpaguici. Gymkin 24 1 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
> Tosropenne 1 odobuierne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0

I[TPOTPAMME



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

8 KJIACC

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna n Berunciienns. KBagparuslie KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u Berunciennsa. CTeneHs ¢ HeIbIM v bu6mmoreka [JOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPAKEHUSI. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnnoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHCTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHnus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 DyHKLH. OCHOBHBIC HOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o DyHiumn. THCIOBLIEC PYHKUHH o https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 IT 6 2
OBTOPEHHE 1 0000IICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
. 102 6 0

I[TPOTPAMME



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

9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanmue pa3iesioB u TeM uuppoBbIe
Ne n/m P Kourpoabusie | IIpakrHyeckue (ucbp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
1 Uucna v BeruncneHus. [[elicTBUTENbHbIE 9 bubnuoteka [IOK
qrcia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoreka [IOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> DyHkuH 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIEA0BATEIHPHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3ALIUS 18 1 bu6mroreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0



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

IIOYPOYHOE INTAHUNPOBAHUE

7 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HHU(POBBIC
n/m Beero| Kontponbibie | Ipaktuueckume | W3YdeHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
1 |IloHsATHE palMOHAIBLHOTO YHUCIIA
Apudmernueckue AeMCTBUS C palluOHATbHBIMU
YHCIIaMH
3 ApubdmMeTrnueckne TeUCTBUS C PAITHOHATLHBIMU 1
YHCIIaMH
4 | Apudmernyeckue 1eUCTBUS C pallMOHAIBHBIMU 1
YHCIIaMH
5 |ApudmMernueckue ISUCTBUS C PAITHOHATLHBIMU 1
qHCcIaMu
6 |Apudmernueckue IeUCTBUS C PaIOHATBHBIMHU 1
qHCcIaMu
7 |CpaBHeHue, yNOps104MBaHUE PAllUOHATIBHBIX YHCEI 1
8 |CpaBHeHue, ynopsi0uMBaHUE PallMOHAIbHBIX YHCEI 1
9  |CpaBHeHue, ynopsi0uMBaHUE PallMOHATIbHBIX YHCEI 1
10 |CremneHb ¢ HATYpaJbHBIM MOKA3aTEIEM 1 bubnuorexa LIOK
https://m.edsoo.ru/7f4211de
11 |CremneHb ¢ HATYpaJbHBIM MOKa3aTEIEM 1 bubnuorexa LIOK
https://m.edsoo.ru/7f421382
12 |CreneHnb ¢ HaTypaJbHBIM NIOKa3aTelIeM 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42154e
13 |Crenenb ¢ HaTypajJbHBIM NOKa3aTeIEM 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4218be
14 |Crenenb ¢ HaTypaJbHBIM NIOKa3aTeIeM
15 |Pemenue OCHOBHBIX 3a/1a4 Ha IpOOU, TPOLIEHTHI U3
peanbHON MPaKTUKU
16 |Pemenue OCHOBHBIX 3a/1a4 Ha IPOOU, TIPOLICHTHI U3 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
peanbHOM IPAKTUKH
17 |Pemenue oCHOBHBIX 3a7a4 Ha IpoOU, TPOLICHTHI U3 1
peanbHOM MPAKTUKH
18 |Pemenue OCHOBHBIX 3a/1a4 Ha IPOOH, TIPOIICHTHI U3 1
peanbHON NPAKTUKH
19 |[Ipu3HaKu JETUMOCTH, Pa3I0KCHHUS Ha MHOKHUTEITH 1
HATYpaJIbHBIX YHCEI
20 |TIpu3HaKHM IETMMOCTH, Pa3JIOKEHUS HA MHOKHUTEITH 1
HATYpaJIbHBIX YHCEI
21 |Peanbubie 3aBucumoctH. [Ipsmast u oOpaTHas 1
MIPOMOPLIUOHAIBHOCTH
22 |Peanbubie 3aBucumocTH. [Ipsmas u oOpatHas 1
MIPOMOPLIUOHAIBHOCTH
23 |Peanbubie 3aBucumoctH. [Ipsmas u oOpaTHas 1
MIPOMOPLIUOHAIBHOCTH
24 | PeanbHble 3aBucuMocCTH. [IpsmMast u oOpaTHas 1
MIPOMOPLUOHAIBHOCTH
25 |KoHntposbHas paboTa o teme "ParmonanbHbie yncia' 1
26 |BbykBeHHBIEC BBIpAKEHUS bubnuorexa [IOK
https://m.edsoo.ru/7f41feec
27 | DopmyIisl 1
28 | DopmyIibl 1
29 |Ilepemensnsle. [lonycTHMbIE 3HAUEHUS TEPEMEHHBIX 1
30 |IIpeobpa3oBaHue OyKBEHHBIX BbIpakeHUI, packpbitie | 1 bubnuoreka [IOK
CKOOOK U TIpHUBEIEHUE TIOJIOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fafa
31 |IIpeobpa3oBaHue OyKBEHHBIX BhIpakeHUH, packpsitie | 1 bubnuorexa [IOK
CKOOOK U TIpHUBEIEHUE TIOJOOHBIX CIIaraeMbIX https://m.edsoo.ru/7f41fd70
32 |IIpeobpa3oBaHue OyKBEHHBIX BhIpakeHUI, packpsitie | 1



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
CKOOOK M MpHUBEICHUE MOJOOHBIX ClIaraeMbIX
33 |IIpeobpa3oBaHue OyKBEHHBIX BBIpaKEHUI, packpeitie | 1
CKOOOK | MpHUBEICHHE OJOOHBIX ClIaraeMbIX

34 | CpoiicTBa CTEIICHU C HATYPAITHHBIM MTOKA3aTEIeM 1 bubnuotexa [JOK
https://m.edsoo.ru/7f421382

35 |CBoiicTBa CTEIEHU C HATYPAITBHBIM MTOKa3aTeIeM 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42154e

36 |CBoiicTBa CTEIIEHU C HATYPAITBHBIM MTOKA3aTeIeM 1 bubnuotexa [JOK
https://m.edsoo.ru/7f4218be

37 |MHorouseHbI 1 bu6moreka [IOK
https://m.edsoo.ru/7f42276e

38 |MmuorouseHbI 1 bu6moreka [IOK
https://m.edsoo.ru/7f422930

39 |CnoxeHnue, BBIYUTAHUE, YMHOKCHHE MHOTOWICHOB 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f422af2

40 |CnoxeHue, BBIYUTAHUE, YMHOKEHHUE MHOTOWICHOB 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f422cc8

41 |CnoxxeHue, BBIYUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f422fca

42 |Crnoxenue, BBIYUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1 bubnuoreka [JOK
https://m.edsoo.ru/7f423182

43 | DopMynbl COKpAIIEHHOTO YMHOXKEHHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42432a

44 | ®opMynbl COKpaIIEHHOTO YMHOXKEHHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42464a

45 | DopMynbl COKpaIEHHOTO YMHOXKEHHS 1 bubnuorexa [IOK
https://m.edsoo.ru/7f424c12

46 |DopMynbl COKpPAIIEHHOTO YMHOXKEHHS 1 bubnuorexa [IOK

https://m.edsoo.ru/7f424fd2



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
47 | DopMmynbl COKpAILIEHHOTO YMHOKEHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4251d0
48 |PasnoxeHne MHOTOWICHOB HAa MHOXHUTEITN 1 bubnuotexa [JOK
https://m.edsoo.ru/7f423312
49 |PasnoxeHne MHOTOWICHOB HAa MHOXHUTEITN 1 bubnuotexa [JOK
https://m.edsoo.ru/7f4237fe
50 |Pa3noxeHne MHOTOWICHOB HA MHOKHTEIIH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4239de
51 |Pa3noxeHre MHOTOUYICHOB HA MHOXKUTEITH
52 |KontposbHas padoTa no teme "Anredpandeckue 1
BBIpaKEHUS"
53 | YpaBHeHue, nmpaBuia mpeoOpa3oBaHus ypaBHCHMUS, 1
PaBHOCHJILHOCTh YPaBHEHHI
54 |JluHeliHOE YpaBHEHHUE C OJIHOW MepEeMEHHOM, pereHue | 1
JIMHEHHBIX YpaBHCHUH
55 |JluHeliHOE ypaBHEHHUE C OJTHOM MepEeMEHHOM, pereHue | 1 bubnuorexa [JOK
JMHEWHBIX YpaBHEHUH https://m.edsoo.ru/7f420482
56 |JIuneitHoe ypaBHEHUE C OJHOU MEPEeMEHHOM, pemenue | 1
JIMHEWHBIX YpaBHEHUN
57 |Pemienue 3aga4 ¢ TOMOIIIBIO YpaBHEHUN 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f42064e
58 |Pemienue 3a1a4 ¢ HIOMOIIBIO YpaBHEHHH 1 bubnuoreka [IOK
https://m.edsoo.ru/7f420806
59 |Pemienue 3a1a4 ¢ HIOMOIIBIO YpaBHEHHH 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4209a0
60 |Pemenue 3a1a4 ¢ HOMOIIBIO YpaBHEHHH 1 bubnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 |JIuneiiHOe ypaBHEHUE C ABYMs MIEPEMEHHBIMU U €TI0 1 bubnuorexa [IOK

rpaduk

https://m.edsoo.ru/7f427¢32



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
62 |JIuHeliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €70 1 bubnuorexa [JOK
rpadux https://m.edsoo.ru/7f427e8a
63 |Cucrtema IByX JMHEHHBIX YPABHCHUU C ABYMS 1 bubnuotexa [JOK
MePEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 |Cucrema qByX JTUHEWHBIX YpaBHEHUH C IBYMS 1
nepeMeHHBIMHU
65 |Cucrema nByX THHEWHBIX YpaBHEHUH C IBYMS 1
nepeMeHHBIMHU
66 |Cucrema qByX THHEWHBIX YpaBHEHUH C IBYMS 1
NIepEMEHHBIMU
67 |Pemenue cucreMm ypaBHEHHI 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4284de
68 |Pemenue cucrem ypaBHEHHI 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42865a
69 |Pemenue cucrem ypaBHEHUI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f4287d6
70 |Pemenue cucteM ypaBHEHHI
71 |PemieHnue cuctem ypaBHEHUI
72 |KoHntposbHas padoTa no teme "JInHeHbIC 1 bubnuoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 |KoopanHaTa TOUKU HA MPSIMOA 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41de76
74 |YucnoBble IPOMEKYTKH 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41dff2
75 |YucnoBble IPOMEKYTKH
76 |Paccrosinue Mex1y ABYMSI TOUYKaMH KOOPAMHATHOMN
psAMOM
77 |PaccrosiHue MEXy IBYMSI TOYKAMU KOOPAUHATHOM 1

IpsIMOM



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl

78 |IIpsmoyronbpHast cUCTeMa KOOPIMHAT Ha MIIOCKOCTH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41el6e

79 |[IpsmoyronpHast cHCTeMa KOOPIMHAT Ha MIIOCKOCTH 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41e42a

80 |IIpumepsl rpadmkoB, 3aJaHHBIX GopMyITaMu 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41e8a8

81 |IIpumepsl rpadKoB, 3aJaHHBIX (HopMyITaMH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41ed80

82 |IIpumepsl rpaduKoB, 3a1aHHBIX (opMyTamMu

83 |UYrenwue rpadMKoB peaqbHbIX 3aBUCUMOCTEN bubnuorexa [JOK
https://m.edsoo.ru/7f41ea24

84 |Yrenwue rpadMKoB peaqbHbIX 3aBUCUMOCTEN

85 |Ilonsarue GyHKIMH bubnuorexa [JOK
https://m.edsoo.ru/7f41ef06

86 |I'padux byHknm

87 |CgoiicTBa (hyHKIIUH bubmuorexa [JOK
https://m.edsoo.ru/7f41f078

88 |CsoiicTBa GpyHKUIUN 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41f1fe

89 |Jluneitnas GpyHKIMS 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f427282

90 |JIuneitHas QyHKUMA 1 bubnuoreka [IOK
https://m.edsoo.ru/7f427412

91 |Iloctpoenue rpaduka JuHEHHON QyHKINN 1 bubnuoreka [IOK
https://m.edsoo.ru/7f426d1e

92 |Iloctpoenue rpaduka JMHEHHON QyHKINN

93 [I'padux pynkuuu y =x|

94 |[T'padux pynkumu y =|x|



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Konrponbibie | Ipaktuueckume | W3Y4eHHA 00pa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
95 |KontpoisbeHas padota o treme "KoopauHaTel u 1 1 bubnuotexa [JOK
rpadukn. Oynknun" / Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/7f41f50a
pabota
96 |UroroBast KOHTpOJbHas padoTa / Becepoccuiickas 1 1 bubnmoreka [JOK
poBEpOYHas paboTa https://m.edsoo.ru/7f429c6c
97 |IloBTOpEHUE OCHOBHBIX MOHITUN M METOJIOB Kypca 7 1
Kjacca, 0000IIeHre 3HaHUH
98 |IloBTOpEeHHME OCHOBHBIX TIOHSTHI U METOJIOB Kypca 7 1 bubnuorexa [JOK
KJacca, 00001IeHre 3HAHU https://m.edsoo.ru/7f429f32
99 |IloBTOpEHME OCHOBHBIX MMOHATHN U METOJOB Kypca 7 1 bubnuorexa [JOK
Kjacca, 0000IeHre 3HAHU I https://m.edsoo.ru/7f42a0e0
100 |IToBTOpEHHE OCHOBHBIX MOHATUN U METOAOB Kypca 7 1
Kjacca, 0000IIeHre 3HaHUH
101 |IToBTOpEHHE OCHOBHBIX MOHATUN U METOAOB Kypca 7 1 bubmuorexa [JOK
KJ1acca, 00001eHIe 3HaHu I https://m.edsoo.ru/7f42a27a
102 |IToBTOpEHHE OCHOBHBIX MMOHATUN U METOOB Kypca 7 1 bubnuorexa [JOK
KJ1acca, 0000I1eHHe 3HAHUI https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIIACC
No Tema ypoxka KonuuectBo vacos Hara DJeKTpoHHbIE HU(POBHIE
n/m Beero| Kontpomsubie | Tpaxtnueckue | H3Y4CHIA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |KBazgparHblif KOpeHb U3 YnCIIa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42d452
2 |[lonsTHe 06 UPPALIMOHATILHOM YUCIIE 1 bubnmoreka [JOK
https://m.edsoo.ru/7f42eaaa
3  |HdecaruuHbie MPUOTIKEHUS UPPATMOHATBHBIX YHCE
4 | [ecsaTuuHble MPUOTMKESHHS UPPALUMOHATBHBIX YHCET
5 |JleiicTBUTENbHEIC YKCIA
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pazoBaTeNbHBIEC PECYPCHI
paboThl paboThl
6 |CpaBHeHUE ICHCTBUTEIHHBIX YUCEI 1
7 |CpaBHeHuE AeHCTBUTEIbHBIX YUCEI 1
8 |Apudmernveckuii KBaapaTHBII KOPEHb 1
9 |VYpaBHeHme BHza X* = a 1
10 |CgoiicTBa apupMETHIECKUX KBAJIPATHBIX KOPHEH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f42d862
11 |CsoiicTBa apudmMeTHUECKUX KBaIPaTHBIX KOPHEN 1 bubnuoreka [IOK
https://m.edsoo.ru/7f42d862
12 |IIpeoOpa3zoBaHME YHCIOBBIX BBIPAKEHHIA, COACPIKAIINX 1 bubnuoreka [JOK
KBaJ[paTHbIC KOPHH https://m.edsoo.ru/7f42dd26
13 |IIpeoOpa3oBaHuE YHCIOBBIX BHIPAKCHUH, COEPIKAITUX 1 bubmuorexa [JOK
KBaJ[paTHbIC KOPHH https://m.edsoo.ru/7f42ded4
14 |IIpeoOpa3oBaHuE YHCIOBBIX BRIPAKEHUHN, COIEPIKAIIAX 1 bubmuoreka [JOK
KBaJIpaTHbIC KOPHU https://m.edsoo.ru/7f42e0be
15 |(IIpeoOpa3oBaHue YHCIOBBIX BBIPKCHUH, COIEPIKAITUX 1 bubmuoreka [JOK
KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 [CreneHs ¢ 1enbIM IoKa3aTesieM 1 bubnuoreka [JOK
https://m.edsoo.ru/7f4354a4
17 |CranpapTtHas 3anuch uncia. Pasmepsl 00beKTOB 1 bubnuoreka [JOK
OKpYKAroIero Mupa (0T 3JIeMEHTapHBIX YacTHIL JIO https://m.edsoo.ru/7f436098
KOCMUYECKUX 00BEKTOB), UTUTEIHFHOCTh MPOIECCOB B
OKpPY’KaloIlleM MUpe
18 |CpoiicTBa CTEIEHH C LIENIBIM ITIOKA3aTelIeM 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f435648
19 |CpoiicTBa CTENEHH C LIENBIM ITIOKA3aTelIeM 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f435648
20 |CsolicTBa CTEIIEHHM C IIC/IBIM IOKa3aTeIeM 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f435648
21 |CsoiicTBa CTCIIEHHU C IIC/IBIM IMOKa3aTeIEM 1 Bbu6mmoreka [JOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
https://m.edsoo.ru/7f43599a
22 |CBolicTBa CTEICHHM C LIEJbIM ITOKa3aTeIeM 1 bubmmoreka [IOK
https://m.edsoo.ru/7f435ed6
23 |KBagpatHbIil TpEXWICH
24 | KBaapaTHBII TpEXWICH
25 |PasmoskeHHe KBaJIpaTHOTO TPEXUICHA HA MHOKHUTEITH bubmuorexa [JOK
https://m.edsoo.ru/7f42fd38
26 |PasmoskeHHe KBaJIpaTHOTO TPEXUICHA HA MHOKHTEITH 1 bubmuorexa [JOK
https://m.edsoo.ru/7f42fd38
27 |KoutponbHas pabora no Temam "KBanpaTHbie KOpHHU. 1 1 bubnuoreka [IOK
Crenenun. KBaaparHslit Tpexuien" https://m.edsoo.ru/7f42ec80
28 |Anrebpanueckas 1poOb 1 bubmuorexa [JOK
https://m.edsoo.ru/7f430382
29 |JlomycTuMble 3HAYCHUS TIEPEMEHHBIX, BXOISAIINX B 1
anredpanvecKkue BbIPaKEeHUs
30 |JlomycTuMble 3HAYCHUS TIEPEMEHHBIX, BXOISAIINX B 1
anredpanvecKkue BbIPaKEeHUs
31 |[OcHoBHOE CBOMCTBO airedpanveckoi [poou 1 bubnunoreka [JOK
https://m.edsoo.ru/7f4308e6
32 |Coxparmienue apooeit 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f430a8a
33 |Coxkpatuenue podeit 1 bubnuoreka [IOK
https://m.edsoo.ru/7f430f44
34 |Coxkparienue qpobeit 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f430f44
35 |CrnoxeHue, BBIYUTAHHE, YMHOXKCHHE U JCTICHUE 1 bu6nmoreka [JOK
anreOpandeckux Jpooei https://m.edsoo.ru/7f43128c
36 |CrnoxeHue, BBIYUTAHHE, YMHOXKCHHE U JCTICHUE 1 bu6nmoreka [JOK

anreOpandeckux aApooeit

https://m.edsoo.ru/7f4315c0
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
37 |CnoxeHue, BBIYUTAHUE, YMHOXKCHHE U JCIICHUE 1 bubnuorexa [JOK
anredpanveckux Apooei https://m.edsoo.ru/7f4318c2
38 |CrnoxeHue, BBIYUTAHHUE, YMHOXKCHHE U JCTICHUE 1 bubnuorexa [JOK
anreOpandeckux JIpooeit https://m.edsoo.ru/7f431a20
39 [[IpeoOpazoBaHMEe BEIPAKEHUH, COIEPIKAIUX 1 bubmmoreka [JOK
anredpanyeckue apoou https://m.edsoo.ru/7f43259¢
40 |IIpeoOpa3oBaHue BRIPAKEHUN, COACPIKAIIIX 1 bubmuorexa [JOK
anreOpanyeckue 1poou https://m.edsoo0.ru/7f432736
41 |IIpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIUX 1 bubnuoreka [IOK
anreOpandeckue Apoou https://m.edsoo.ru/7f432736
42 |KouTpoabsHas pabora o teme "Anredpandeckas 1poop" 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f431d36
43 |KBampaTHOE ypaBHEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/7f42eela
44 |HenoJyiHOE KBaJpaTHOE YpaBHCHHE 1 bubmuoreka [JOK
https://m.edsoo.ru/7f42eela
45 |HenoJyiHOE KBaJipaTHOE YPaBHEHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/7f42eela
46 |DopMyna KOpHEW KBaJApaTHOTO YpaBHEHUS 1 bubnnoreka [JOK
https://m.edsoo.ru/7f42f158
47 |®opmyna KOpHEW KBaJApaTHOTO YpaBHEHUS 1 bubnuoreka [JOK
https://m.edsoo.ru/7f42f3f6
48 |Dopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS 1 bubnunoreka [JOK
https://m.edsoo.ru/7f42f5a4
49 |Teopema Buera 1 bubnuorexa [IOK
https://m.edsoo.ru/7f42fef0
50 |Teopema Buera 1 bubnuorexa [IOK
https://m.edsoo.ru/7f430076
51 |PemeHue ypaBHEHUH, CBOAALIMXCS K KBaAPATHBIM 1 bubnuoreka [IOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pazoBaTeNbHBIEC PECYPCHI
paboThl paboThl
https://m.edsoo.ru/7f43c542
52 |Pemenue ypaBHEHUH, CBOIANINXCS K KBaIPATHBIM 1 bubnuoreka [JOK
https://m.edsoo.ru/7f43c3d0
53 |[Ipocreiimme qpoOHO-PANMOHAIBHEIC YPAaBHCHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4328c6
54 |TIpocreiimme 1poOHO-paITMOHAIBHBIE YPaBHEHUSI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e
55 |Pemenne TEKCTOBBIX 3a/1a4 C TIOMOITBIO KBAPATHBIX 1 bu6moreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f42f75c
56 |PemreHune TEKCTOBBIX 3a/1a4 C TIOMOIILIO KBAPATHBIX 1 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42f8f6
57 |KoutponbHas pabota no teme "KBanparHsie ypaBHeHHS" 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4301f2
58 |JIuHeiiHOE ypaBHEHHE C IBYMS ITIEPEMEHHBIMH, €r0 I'paduK, 1
MIPUMEPHI PEIICHUs YpaBHEHUN B LENbIX YHCIaX
59 |JIuHeiiHOE ypaBHEHHE C IBYMS ITIEPEMEHHBIMU, €ro IpaduK, 1
MIPUMEPHI PEIICHUs YpaBHEHUH B LENbIX YHCIaX
60 [JIuneiiHOe ypaBHEHHE C ABYMs MIEPEMEHHBIMU, €T0 TPadUK, 1
MIPUMEPHI PEIICHUs YPaBHEHUH B IENbIX YHCIaX
61 |Pemenue cucrem AByX JUHEHHBIX YpaBHEHUU C ABYMS 1
MIepeMEHHBIMU
62 |Pemenue cucreM ABYX JIMHEHHBIX YpaBHEHUH C IBYMs 1
MIepeMEHHBIMU
63 |Pemenue cucreM ABYX JIMHEHHBIX YpaBHEHUH C IBYMs 1
MepeMEHHBIMU
64 |[Ipumeps! pelieHrs CUCTEM HETUHEHHBIX YPaBHEHUN C 1
JBYMSI IEPEMEHHBIMU
65 |[Ipumeps! pelieHrs CUCTEM HETUHEHHBIX YPaBHEHUN C 1

JBYMSI [IEPEMEHHBIMU
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
66 |['padmdeckast HHTEpIpETAIUS YPABHEHUS C IBYMS 1 bubnuorexa [JOK
MEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHUH C ABYMS https://m.edsoo.ru/7f43d6d6
nepeMEHHBIMU
67 |['padmdeckast HHTEpIpETAIUs YPABHEHUS C IBYMS 1 bubnuoreka [JOK
MEPEMEHHBIMH U CUCTEM JIMHEWHBIX YPaBHEHUH C ABYMSI https://m.edsoo.ru/7f43d6d6
nepeMEHHBIMU
68 |PemeHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO CHCTEM YpaBHEHUH 1
69 |PemeHue TEKCTOBBIX 33124 C TIOMOIIIBIO CHCTEM ypaBHEHUH 1
70 |PemieHue TEKCTOBBIX 337124 C TIOMOIIBIO CHCTEM ypaBHEHUH 1
71 |YucnoBbie HEpaBEHCTBA U UX CBOMCTBA 1
72 |YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA 1
73 |HepaBeHCTBO C OJTHOM MEpeMEHHOM 1
74 |JIuHeliHbIC HEPABEHCTBA C OJHOU MTEPEMEHHON U MX 1 bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f42c692
75 |JIuHeiiHbIC HEPABEHCTBA C OJHOU MTEPEMEHHON U MX 1 bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f42c840
76 |JIuHeiiHBIC HEPaBEHCTBA C OJHOU MTEPEMEHHOMN U MX 1
pelieHue
77 |CucreMbl TMHEIHBIX HEPABEHCTB C OJHON NepeMeHHoM u ux | 1 bubnuoreka [JOK
pelieHue https://m.edsoo.ru/7f42ch88
78 |CucteMbl TMHEHHBIX HEPABEHCTB C OJIHOM nepeMeHHo n ux | 1 bubnuoreka [IOK
peleHue https://m.edsoo.ru/7f42cd2c
79 |CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM nmepeMeHHo n ux | 1
pelieHue
80 |M3o0paxeHue perieHus JHHEHHOTro HEPaBEHCTBA U UX 1 bubnuorexa [IOK
CHCTEM Ha YHCJIOBOH MpsIMOi https://m.edsoo.ru/7f42c9e4
81 |M3o0paxeHue perieHus JHHEHHOTro HEPaBEHCTBA U UX 1 bubnuorexa [IOK

CHUCTEM Ha YUCJIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
82 |KouTponbHas padora o Temam "HepaBercTBa. CHCTEMBI 1 1
ypaBHEHUI"
83 [[lonsTtue QyHKIMU 1 bubnuorexa [JOK
https://m.edsoo.ru/7f433c12
84 |OO6nacTh onpeeNeHUs] 1 MHOXKECTBO 3HAYCHUH (PYHKITNN 1 bubnuoreka [JOK
https://m.edsoo.ru/7f433d84
85 |CnocoOsI 3amanus GyHKIUH 1
86 |I'paduk pyHkIMN 1
87 |CaoiicTBa QyHKINH, UX OTOOpaKeHUE Ha TpaduKe 1
88 |Urenue u nocrpoeHue rpadukoB GyHKITUH 1
89 |IIpumeps! rpadukoB GyHKIUH, OTPAKAIOIINX PEATbHBIC 1
MIPOIIECCHI
90 |®yHKIMM, OMUCHIBAIOIINE MPSIMYIO U 00OPaTHYIO 1 bubmuoreka [JOK
MPOMOPIIMOHAIBHBIC 3aBUCUMOCTH, X TpapuKu https://m.edsoo.ru/7f434bbc
91 |T'umepboia
92 |T'unepboia bubmuoreka [JOK
https://m.edsoo.ru/7f4343e2
93 [(['paduk pyHKIUHN Y = X? 1 bubnunoreka [JOK
https://m.edsoo.ru/7f434572
94 |Oynkuuu y =x% y =x3, y = VX, y = |x|; rpadudeckoe 1 bubnuoreka [IOK
pellieHrne ypaBHEHUI U CUCTEM YpaBHEHHIA https://m.edsoo.ru/7f434d38
95 |IloBTOpeHHE OCHOBHBIX MOHATHI U METOJOB KypcoB 7 U 8 1 1 bubnuoreka [IOK
KJ1accoB, 000011eHne 3HaHuii / Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/7f4371aa
pabota
96 |HroroBas koHTpoJsibHas paboTa / Becepocceuiickas 1 1 bubnuorexa [IOK
poBepoyHasi paboTa https://m.edsoo.ru/7f434eb4
97 |IloBTOpEeHHE OCHOBHBIX NOHATHI U METO/I0B KYpcoB 7 U 8 1

KJIaccoB, 000011IeHe 3HAHUH
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Kourpomsabie | Tpaktuueckue | H3YICHH 00pazoBaTeNbHBIEC PECYPCHI
paboThl paboThl
98 |[loBTOpEHME OCHOBHBIX IMOHSATHI U METOJIOB KypcoB 7 U 8 1 bubnuorexa [JOK
KJIaCcCOB, 0000IIeHe 3HAHUH https://m.edsoo.ru/7f43736¢
99 [(I[loBTOpEHWE OCHOBHBIX IMOHATHI U METOJIOB KypcoB 7 1 8 1 bubnuorexa [JOK
KJIaCCOB, 0000IIIEHIE 3HAHUI https://m.edsoo.ru/7f437510
100 |IToBTOpEeHNE OCHOBHBIX TOHSATHIA U METOJIOB KYpCOB 7 U 8 1 bubnuorexa [JOK
KJIaCCOB, 0000IIIEHIE 3HAHUI https://m.edsoo.ru/7f4376b4
101 |[ToBTOpEHNE OCHOBHBIX TIOHSTHIA U METOJIOB KYpCOB 7 U 8 1 bubnuoreka [IOK
KJIacCOB, 0000IICHIE 3HAHMIA https://m.edsoo.ru/7f436b88
102 |[ToBTOpEeHNE OCHOBHBIX TIOHSATHIA U METOJIOB KYpCOB 7 U 8 1 bubnuoreka [IOK
KJIaCCOB, 0000IIEHNE 3HAHNI https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
9 KVIACC
No Tema ypoka KommuectBo yacos Hara DIIeKTpOHHBIE ITU(POBBIC
n/m Beero| Kowrposbibie | IMpaxruueckue | H3YICHHA 00pa3oBaTeNbHbIE PECYPChI
paboThI padoThI
1 |PauuonanbHble YKCa, HPPALMOHATIEHBIC YHCIIA, 1
KOHEYHbIE 1 OECKOHEYHBIE IECATUUHBIE IPOOH
2  |MHOXeCTBO JEHCTBUTENBHBIX YHUCEN; ICHCTBUTEIbHbBIE 1
qrclia Kak OECKOHEUHBIE JIECATUYHBIE IPOOH
3 |B3auMHO OJTHO3HAYHOE COOTBETCTBHUE MEXKIY 1
MHO>KECTBOM JIEHCTBUTEIBHBIX YUCENl U MHOKECTBOM
TOYEK KOOPAMHATHOM IIPSMOU
4 |CpaBHeHHE JeHCTBUTENBHBIX YHCEN, apu(MeTHIecKue 1
JEeUCTBUS C IEMCTBUTEIBHBIMU YHCIAMU
5  |[IpubnmxénHoe 3HaYEHNUE BEIUYHHBI, TOUHOCTD 1
MPUOTKEHUS
6 |OxkpyrieHue ymcesn
7 |OkpyrieHue ymcesn
8 |IIpukuika 1 OI[eHKa pe3ynbTaTOB BHIYUCICHUN
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
9 |[Ipukuaka ¥ OIEHKA PE3yIbTaTOB BHIYMCICHUN
10 [(JIuneitHoe ypaBHeHUe. Penienne ypaBHEHMIA, bubmuorex [IOK
CBOJAILNXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
11 |JIuneiiHoe ypaBHeHue. Penienue ypaBHeHUH, 1
CBOJISIIUXCS K JTMHEHHBIM
12 |KBagpaTtHOe ypaBHeHue. Pemenne ypaBHeHU, 1 bubnuoreka [IOK
CBOJISIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43c542
13 |KBagpaTtHOe ypaBHeHue. Pemenne ypaBHeHU, 1 bubnuoreka [JOK
CBOJISIIIMXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
14 |buxBanpaTHbIC ypaBHEHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/7f43c3d0
15 |buxBanpaTHbIC ypaBHEHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/7f43c3d0
16 |IIpumepsl penieHus: ypaBHCHH TPEThEeH U YECTBEPTOU 1
CTENeHEe! pa3ioKeHHEeM Ha MHOKUTEIH
17 |IIpumepsl penieHUs: ypaBHCHHU TPEThEH U YECTBEPTOU 1
CTENeHe! pa3ioKeHHEeM Ha MHOKUTEIH
18 |Pemienue apoOHO-palIMOHANEHBIX YPABHEHHM 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6
19 |Pemenue aApoOHO-pallMOHANBEHBIX YPAaBHEHHM 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6
20 |PemieHue TEKCTOBBIX 3a/1a4 aNreOpandyeckKuM METOI0M 1
21 |PemieHue TEKCTOBBIX 3a/1a4 anreOpandyeckuM METOI0M 1
22 |PenieHue TEKCTOBBIX 3a/1a4 alreOpandyeckuM METOI0M 1
23 |KontpoinbHas paboTa o Teme "YpaBHEHUs ¢ OTHOU 1 1
nepeMeHHon"
24 | YpaBHeHHE C ABYMS IEPEMEHHBIMU U €r0 TpaduK 1 bubnuorexa [IOK

https://m.edsoo.ru/7f43d0b4
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
25 |VYpaBHeHue C IByMS IIEPEMEHHBIMH U €0 TpaduK 1 bubnuorexa [JOK
https://m.edsoo.ru/7f43d0b4
26 |Cucrema qByX JTUHEWHBIX YpaBHEHUH C IBYMS 1
IIEPEMEHHBIMU U €€ pellIeHUE
27 |Cucrema qByX TUHEWHBIX YpaBHEHUIH C IBYMS 1
IIEPEMEHHBIMHU U €€ pelIeHUE
28 |Cucrema qByX JTUHEHHBIX YpaBHEHUH C IBYMS 1
IIEPEMEHHBIMHU U €€ pelIeHUE
29 |Cucrema qByX JTUHEHHBIX YpaBHEHUH C IBYMS 1
IIEPEMEHHBIMU U €€ PEIIECHNE
30 |Pemenue cuctem IByX ypaBHEHUMN, OJHO U3 KOTOPHIX 1 bubnuorexa [JOK
JHHEWHOE, a IPYyroe — BTOPOM CTEIECHH https://m.edsoo.ru/7f43d23a
31 |Pemenue cuctem IByX ypaBHEHUMU, OJHO U3 KOTOPHIX 1 bubnuorexa [JOK
JIUHEIHOE, a IPyroe — BTOPOM CTEICHU https://m.edsoo.ru/7f43d55a
32 |Pemenue cuctem IByX ypaBHEHUMN, OJHO U3 KOTOPHIX 1
JIMHEIHOE, a APYroe — BTOPOUM CTEIECHU
33 |Pemenue cucrtem IByX ypaBHEHUMN, OJJHO U3 KOTOPHIX 1
JMHEWHOE, a Pyroe — BTOPOM CTENEHH
34 |I'paduueckas UHTEpHIpETAIUS CUCTEMbI YpaBHEHU C 1
JBYMS IEpEMEHHBIMU
35 |PemeHne TEKCTOBBIX 3a7a4 aareOpandecKuM CIiocoOoM 1
36 |PemeHne TeKCTOBBIX 33au areOpandeckuM crocooom 1
37 |KontponbHas padota no Teme "CucremMbl ypaBHEHUI" 1 1
38 |YucioBble HEpPaBEHCTBA U UX CBOMCTBA 1
39 |YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1 bubnuorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 |JIuneliHble HEPAaBEHCTBA C OJJHOM NMepeMEHHON U UX 1 bubnuorexa [IOK

pelieHue

https://m.edsoo.ru/7f43af08
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
41 |JIuHeliHble HEpaBEHCTBA C OJHOM MEPEMEHHON U UX 1 bubnuorexa [JOK
pelnieHue https://m.edsoo.ru/7f43af08
42 |JluHeliHbIe HEPAaBEHCTBA C OJJHOM IMepeMEeHHON U UX 1 bubnuoreka [JOK
pelieHne https://m.edsoo.ru/7f43af08
43 |Cucrembl THHEHHBIX HEPABEHCTB C OJTHOW TepeMeHHon 1 | 1
UX peuieHne
44 | Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM nepeMeHHoW 1 | 1
WX peuieHne
45 |Cucrembl TUHEHHBIX HEPABEHCTB C OAHOM nepeMeHHoW 1 | 1
UX pelIeHue
46 |KBamgpaTHbIe HEPABEHCTBA U MX PEIICHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/7f43b098
47 |KBamgpaTHbIe HEPAaBEHCTBA U MX PEIICHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/7f43b21e
48 |KBamgpaTHble HEPAaBEHCTBA M MX PEIICHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/7f43b5a2
49 |KBazpaTHble HEpaBEHCTBA U UX PELICHUE
50 |KBangpaTHble HEpaBEHCTBA U UX PEIICHUE
51 [(I'padudeckas uHTEpHpETALHSI HEPABEHCTB U CUCTEM bubnuoreka [JOK
HEPaBEHCTB C JIBYMSI IIEPEMECHHBIMU https://m.edsoo.ru/7f43b098
52 |I'padmueckas uHTEpHIpeTaLUsl HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIBYMS MIEPEMEHHBIMU
53 |KonTpoinbHas pabota o teme "HepaBencrra" 1
54 |KBanparuunas ¢pyHKIus, €€ rpaduK U cBOCTBA bubnuorexa [IOK
https://m.edsoo.ru/7f4396¢c6
55 |KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBOCTBa 1 bubnuorexa [IOK
https://m.edsoo.ru/7f439842
56 |KBangparuunas ¢pyHkuus, e€ rpaduk 1 cBOicTBa 1 bubnuorexa [IOK

https://m.edsoo.ru/7f4399b4
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Ne Tema ypoka KonunuecTBo yacos Hara DneKTpoHHbIE TH(PPOBBIC
n/m Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboTsl
57 |Ilapabomna, KOOpPAWHATHI BEPIIUHEI TApadoJIbl, OCh 1 bubnuorexa [JOK
CUMMETPHH TapadoIIbI https://m.edsoo.ru/7f439eb4
58 |Ilapabomna, KOOpPAWHATHI BEPIIUHEI TapadoJIbl, OCh 1 bubnuotexa [JOK
CHMMETPHH TTapaboJIbl https://m.edsoo.ru/7f43a03a
59 |Ilapabomna, KOOpPAWHATHI BEPIIUHEI TapadoJIbl, OCh 1 bubnuotexa [JOK
CUMMETPHH TapadoJIbl https://m.edsoo.ru/7f43alac
60 |IlapaGoma, KOOPAWHATHI BEPIIHHEI TAPa00JIbI, OCh 1 bubnmoreka [JOK
CUMMETPHH TapadoJIbl https://m.edsoo.ru/7f43a31e
61 |IlapaGoma, KOOPIMHATHI BEPIINHBI TApadOoIIbl, OCh 1 bubnuotexa [JOK
CHMMETpPHUH NapadoIIbI https://m.edsoo.ru/7f43a526
62 |ITapaGosa, KOOpIWHATHI BEPIIMHBI TApabOJIbI, OCh 1
CUMMETPUHU NTapaloJIb
63 |['paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, 1
y=vX, y=[X|
64 |I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, 1
y=vX, y=[X|
65 |['paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, 1
y=vx, y=[X|
66 |I'paduxu bynkuwmii: y =kx, y =kx + b, y=k/x, y=x°, 1
y=vX, y=[X|
67 |I'paduku pyakuuii: y =kx, y=kx + b, y=K/X, y=x3, 1
y=vX, y=[X]
68 |['paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, 1
y=vX, y=[X]
69 |KontponpHas padota no teme "®dyHkuun" 1 1 bubnuorexa [IOK
https://m.edsoo.ru/7f43ab84
70 |IloHsATHE YHCIIOBO MOCIIENOBATCILHOCTU 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f43e6c6
71 |3anmaHue mocnen0BaTeILHOCTH PEKYppeHTHOH popmymnoit | 1 bubnuoreka [IOK
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
1 (GopMyIIoi n-To WieHa https://m.edsoo.ru/7f43ebda
72 | Apudmerrueckas ¥ reOMeTpUIEcKas MPOrPecCcuu 1 bubnuoreka [JOK
https://m.edsoo.ru/7f43ed7e
73 | Apudmerrueckas ¥ reOMeTpUIEecKas MPOTrPecCuu 1 bubnuoreka [JOK
https://m.edsoo.ru/7f43f3b4
74 | ®opmynbl n-ro wieHa apudmMeTnyeckoit u 1 bubnuoreka [IOK
reOMETPUYECKOM MPOrPECCHii, CyMMBI TIEPBBIX N YICHOB https://m.edsoo.ru/7f43t58a
75 |®opmynbl N-TO WieHa apu(METHIECKON U 1 bubnuorexa [JOK
reOMETPUYECKOM MPOrPECCHii, CyMMBI TIEPBBIX N YICHOB https://m.edsoo.ru/7f43ef2c
76 |®opmynbl N-TO WieHa apuhMETUIECKON U 1 bubnuorexa [JOK
TE€OMETPUYECKOH MPOrPeCcCrii, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f0c6
77 |®opmynbl N-TO WieHa apuhMETUIECKON U 1 bubnuotexa [JOK
TE€OMETPUIECKOH MPOrPECCrii, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f72e
78 |®opmynbl N-TO WieHa apuhMETUIECKON U 1 bubnuorexa [JOK
TFCOMETPHYECKON IPOTrPECCHA, CyMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f8a0
79 |HN3obpaxeHne WwieHOB apuhMETUIECKON 1 1
TeOMETPUIECKO MPOrpeccuidi TOYKaMH Ha KOOPIUHATHOM
TUIOCKOCTH
80 |H3obOpaxeHue wieHOB apuMETHUUECKON U 1
TE€OMETPUYECKOM MPOrpecCuid TOUKaMH Ha KOOPIMHATHOU
TUIOCKOCTH
81 |JIuHelHBbIi U PKCIOHEHIIUATIBHBIA POCT
82 |CnosxHble IPOLIEHTHI bubnuoreka [IOK
https://m.edsoo.ru/7f43fe0e
83 |CnosxHble IPOLIEHTHI 1 bubnuorexa [IOK
https://m.edsoo.ru/7f4401a6
84 |KontposbHas paboTa o teme "UuciaoBble 1 1 bubnuorexa [IOK
IMOCJIENOBATEILHOCTH " https://m.edsoo.ru/7f4404f8
85 |IloBTOpeHue, 0000IIeHHE U CUCTEMATHU3AIHS 3HAHUH. 1
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl

3anuce, CpaBHEHUE, ICUCTBUS C ICUCTBUTEIHLHBIMU
YHCIaMHM, YHCIIOBas IpsMast

86 |IloBTOpeHme, 0000ICHHE U CUCTEMATH3AIIHS 3HAHUH. 1
[TporieHThI, OTHOIICHHSI, TIPOTIOPIIUU

87 |IloBTOpeHue, 0000IICHHE U CUCTEMATH3AIIHS 3HAHUH. 1
OxpyriieHne, NpuOIImKeHNE, OIeHKa

88 |IloBTOpeHme, 0000MCHHE U CUCTEMATH3AIHS 3HAHUH. 1 bubnuoreka [JOK
PerreHre TeKCTOBBIX 33124 aprU(PMETHUECKAM CIIOCOOOM https://m.edsoo.ru/7f443b12

89 |IloBTOpeHme, 0000ICHHE U CUCTEMATH3AIHS 3HAHU. 1 bubnuoreka [JOK
Perrenne TeKCTOBBIX 3a7a4 apu(METHUCCKUM CITIOCOOOM https://m.edsoo.ru/7f443cd4

90 |IToBTOpeHME, 00OOIIEHNE U CHCTEMAaTHU3AIUs 3HAHUM. 1 bu6moreka [IOK
Perrenne TeKCTOBBIX 3a7a4 apu(METHUCCKUM CITIOCOOOM https://m.edsoo.ru/7f443fea

91 [IloBTOpeHME, 000OIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1 bu6moreka [IOK
[IpeoOpa3oBanue aareOpanvdecKux BhIPAKCHHH, https://m.edsoo.ru/7f4441ca
JOIYCTUMBIC 3HAYCHHSI

92 |IloBTOpeHME, 000OIIEHNE U CUCTEMATH3AIIMS 3HAHUM. 1 bu6mmoreka [IOK
[IpeoGpa3zoBanue aaredpanvdecKux BbIpaxeHH, https://m.edsoo.ru/7f444364
JOIMYCTHUMbIE 3HAUCHHSI

93 |I[loBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. 1 bu6mmoreka [JOK
[IpeoOpa3oBanue aareOpanvdecKux BhIPaKCHHH, https://m.edsoo.ru/7f4446f2
JOMYCTHUMBIE 3HAUCHHSI

94 |IloBTOpeHue, 0000IIEHHE U CUCTEMATHU3AIHS 3HAHUH. 1 bu6mmoreka [JOK
IIpeoOpa3oBaHue anredpanveckux BbIpaKeHUH, https://m.edsoo.ru/7f444a94
JOMYCTHUMBIE 3HAUCHHUSI

95 |IloBTOpeHue, 000OIIEHHE U CUCTEMATHU3AIIMS 3HAHHI. 1 bu6mmoreka [JOK
@OyHKIMK: TOCTPOEHUE, CBOWCTBA U3YUYEHHBIX (DYHKIIHIA https://m.edsoo.ru/7f444c56

96 |IloBTOpeHue, 000OIIEHHE U CUCTEMATHU3AIIHS 3HAHUH. 1 bu6moreka [JOK
@OyHKIMK: TOCTPOEHUE, CBOWCTBA U3YUYEHHBIX (DYHKIIHIT https://m.edsoo.ru/7f444144

97 |IloBTOpeHue, 000OIIEHHE U CUCTEMATHU3AIHS 3HAHUH. 1 bu6moreka [JOK

@OyHKIUH: TOCTPOEHHUE, CBOWCTBA U3YUYEHHBIX (PYHKITHIT

https://m.edsoo.ru/7f44516a
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Komtporbisie | ITpakriueckue | H3YIeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
98 |IloBTOpeHue, 000OIICHIE U CUCTEMATH3AIHS 3HAHUH. 1 bubmmoreka [JOK
OyHKIMH: TOCTPOCHHUE, CBOMCTBA H3YICHHBIX (DYHKIIUN https://m.edsoo.ru/7f4452e6
99 |IloBTOpeHMe, 00OOIICHHE U CUCTEMATH3AIHS 3HAHUN. 1 bubnmoreka [JOK
I'paduueckoe pemieHne ypaBHEHUH U UX CUCTEM https://m.edsoo.ru/7f445516
100 |IToBTOpEHUE, 00OOIICHHE U CUCTEMATH3AIHS 3HAHUH. 1
I'paduueckoe pereHue ypaBHEHHIA U UX CHCTEM
101 |MroroBas KOHTpOJIbHAs paboTa 1
102 |O6o0meHue 1 cucTeMaTH3aIus 3HAHUH
103
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa o
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsIeMOoro N
o0pa3oBaTe/IbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusA
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 BemomnHsTh,  coyeras  YCTHBIE W THCBMEHHBIE — TPUEMBI,
' apudMeTHYECKUe ACHUCTBUS C PAIIMOHATILHBIMU YUCTIAMHU
Haxomute  3HaueHWs]  YWCIOBBIX  BBIPAKEHUH,  MPHUMEHSTH
1.2 pa3zHo00pa3HbIe CIOCOOBI ¥ MPUEMBI BHIYMCIICHUS 3HAUEHUH IPOOHBIX
BBIPXCHUM, COJEPIKANTNX OOBIKHOBEHHBIE U JIECATUIHBIC TPOOH
[lepexonute 0T onHOW ((GOpPMBI 3amUCH YHUCENl K JIpyroi
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHECUHYIO
JECATUIHYIO TPOOB)
14 CpaBHUBATH U YIOPSA0OYUBATH PAlMOHATILHBIE YKCIIA
1.5 OKpyTJsTh YuCIia
BbINONHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBHIYMCICHHUI, OLIEHKY
1.6 3HAQYEHUN YHUCJIOBBIX BBIPAKECHUU. BBINMOMHATE ACHCTBUA  CO
CTEMEHSIMH C HATypaJIbHBIMU MOKa3aTeJIIMU
L7 [IpyuMeHsTh TpHU3HAKU JAETUMOCTH, pa3JOKEHHE Ha MHOXXUTEIU
' HaATypaJIbHBIX YHCeN
Pemath mnpakTUKO-OPUEHTHPOBAHHBIC  33/Jayd, CBSI3aHHBIE C
OTHOIICHHEM  BEJIWYMH,  MPOTOPIHOHATBHOCTHIO  BEIWYHH,
1.8 MPOLEHTAMH, HHTEPIPETHPOBATh PE3YJIbTaThl pEIICHUS 3a7ad C
y4€TOM OTpaHHuYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpHUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BhIpasKeHUs
1 Ucnonp3oBath anreOpanueckyl0 TEPMHUHOJOTHIO U CHUMBOIHKY,
' NPUMEHSATH €€ B IIPOIlecce OCBOCHUS YUeOHOT0 MaTepuaa
29 Haxomute 3HaueHWs OyKBEHHBIX BBIPOKEHHH TPH  3aJaHHBIX
. 3HAUEHUSX MTEPEMEHHBIX




BremonaaTs Hpeo6pa303aHI/1;1 OCJIOT0 BBIPAKCHUA B MHOI'OYICH

23 MPUBEICHNEM TIOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINOJIHATE YMHOKEHHE OJTHOWIEHAa HAa MHOTOUYIEH U MHOTOWJIEHA Ha
2.4 MHOTOYJIEH, PUMEHITh (POPMYIbI KBaJpaTra CyMMbl M KBajpara
pasHoCTH
OcymiecTBisTh  pa3iokKeHUEe MHOTOWIEHOB HAa MHOMXHUTEIH C
2.5 IIOMOUIbIO BEIHECEHHUS 3a CKOOKH OOIIEro MHOKUTENS, IPYIITUPOBKU
CJIaraeéMbIX, IPUMEHEHUsI (POPMYJI COKPALLIEHHOTO YMHOXKEHUS
26 [IpumeHnsaTs npeoOpazoBaHMsI MHOTOUJIEHOB JJIsl PEIIEHUS Pa3IUUHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
97 Hcnonp30Barh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMU ITOKA3aTEISIMU
' JUTSI Ipe00pa3oBaHus BEIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHUs C OJHOW MEPEMEHHOM, NMPUMEHSS
3.1 MpaBUJIa MEPEX0/ia OT UCXOJAHOTO YpaBHEHHS K PaBHOCUILHOMY EMY.
[IpoBepsATh, ABISIETCS JU YUCIO KOPHEM YpaBHEHUS
32 [lpumenaTs rpadguueckue MeETOAbl NPH PEIIEHUH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonOupars mnpuMepbl map 4YMCEN, SBJSIIOLMXCS — PEIIEHUEM
' JMHENHOTO YpaBHEHUS C JBYMS IEPEMEHHBIMU
CrpouTh B KOOPAMHATHOH IJIOCKOCTHU I'pauK JMHEHHOTO YpaBHEHUS
3.4 C IByMs [IEPEMEHHBIMHU; M10JIb3YSCh I'PahuKOM, IPUBOAUTH IIPUMEPbI
peleHus ypaBHEHUs
35 Pemiarb  cucrembl  IBYX ~ JIMHEHWHBIX  YpaBHEHHMH C  JIByMs
' IEPEMEHHBIMH, B TOM YHUCIIe rpadUuECKH
CocTaBnsTh U pelaTh JIMHEIHOE ypaBHEHHE HIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHMH IO YCIIOBUIO 33/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33/1a4M MOJIy4eHHBIH pe3ysbTaT
4 Koopaunats! u rpapuku. OyHKIMN
N300paxaTe Ha KOOPAMHATHON MpPSIMOM TOYKH, COOTBETCTBYIOIIHUE
41 3alaHHBIM KOOpPJAMHATaM, JIydd, OTPE3KH, UHTEPBAJIbI, 3alMCHIBATh
YHCIIOBbIE TPOMEKYTKU Ha aareOpanyeckoM s3bIKe
45 OTrmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJlaHHBIM

KOOpIMHATaM




43 CrpouTts rpaduku muHeHHbIX QyHKIHA. CTpouTh rpaduk GpyHKIHH Y
' =X
OnwuceIBaTh ¢ TOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEX]LY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, IEHY, KOJINYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI
45 HaxomuTh 3HaueHue GyHKIUY 110 3HAUYCHHIO €€ apryMeHTa
[lonumare rpadudeckuii crnoco® TpPEACTaBICHHS W aHAIHM3a
4.6 uH(bOpMalLlMK, W3BJIEKaTh M MHTEPIPETUPOBATH HH(GOPMALUIO U3
rpaUKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NpOBEPsSIeMOro .
o0pa3oBaTe/IbHO MPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJjbTara
1 Yucna u BBIYMCIICHUS
Hcnonb3oBaTe  HayaidbHbIE  NPEICTABICHHA O  MHOXECTBE
11 JEWCTBUTENBHBIX YUCEN JUISl CPABHEHUS, OKPYTJICHUS U BBIYUCICHUH,
' n300pakaTb ACUCTBUTENbHBIE 4YMCIAa TOYKAMH Ha KOOPAMHATHOM
psSIMOH
[lpuMeHnsaTs nOHATHE apU(METHYECKOrO KBAJPaTHOIO KOPHS,
12 HaXOJIUTh KBAJpaTHbIE KOPHM, HCIOJIBb3Ys IPH HEOOXOJUMOCTH
' KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BBIPaKEHUH,
coJiepXKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBare 3anMcu OOJIBIIMX W MajbIX YHMCENT C IOMOIIBIO
. JECATUYHBIX ApoOeH u crernenei uyncia 10
2 AnreOpanvecKkre BEIPOKCHUS
[IpyuMeHATh NOHATHE CTENEHM C LEeNbIM IO0Ka3aTesieM, BBIIOJIHAThH
2.1 npeoOpa3oBaHusl BBIPAKEHUHN, COJEpXKAIIUX CTENEHH C LEIbIM
HOKa3arenem
BbImonHATE  TOXKJECTBEHHblE  MpPeoOpa3oBaHUS  palMOHATIBHBIX
2.2 BBIPQ)KEHUII Ha OCHOBE MpaBWJ ACUCTBUM HajJ MHOTOWICHAMU M
asreOpandeckuMu ApoOsSMHU
2.3 PackiaapiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEN




2.4

[TpumensTh MpeoOpa3oBaHus BBIPAKEHUN IS PEIICHHS PA3THYHBIX

3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemare JsMHENHBIE, KBaJIpAaTHBIE YPAaBHEHHS W pPalMOHAIbHBIC
YpaBHEHUS, CBOAAIIMECA K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs

NEPEMCHHBIMU

3.2

[IpoBoauTe mpOCTEUIIME HCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
ypaBHEHUH, B TOM 4HCIE C MPUMEHEHHEM TIpaduyecKux
IpeJICTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHHE WJIM CUCTEMA

yYpaBHEHUH peLIeHUs], €CJIU UMEET, TO CKOJIbKO, U IIpoYee)

3.3

[TepexomuTs OT cJlOBECHOW (OPMYIHUPOBKH 3amaun K €€
anredpanvdecko MOJENu C MOMOIIbIO COCTaBICHUSI YPaBHEHMS WU
CHUCTEMBbI ypaBHeHHﬁ, HHTCPIIPETUPOBATE B COOTBETCTBHUU C

KOHTCKCTOM 3a1a4u HOqueHHBIﬁ pe3yiabTart

3.4

[IprMeHATh CBOMCTBAa YMCIOBBIX HEPAaBEHCTB Il CPaBHEHHS,
OLICHKH, peIlaTh JINHEHHBIE HEPABEHCTBA C OJJTHOM NEPEMEHHOM U UX
CHCTEMBI, 1aBaTh I'pa)MueCKyI0 WIIIOCTPALIMIO MHOKECTBA PEIICHUN

HEPABCHCTBA, CUCTEMbBI HCPABCHCTB

DOyHKIHT

41

[Tonumatrh M UCHONIB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M S3BIK
(TEepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS), OINPEAEsATh 3HAUCHUE
(GyHKIMM IO 3HAYEHHIO apTyMEHTa, OMpPeNeysITh CBOMCTBA (DyHKIINU

o e€ rpaduxy

4.2

Crtpouts rpaduku 3MeMeHTapHbIX QYHKIUN Buga: y = k/x,

y=Kk/x, y =x?, y = X3, y = ||, onchIBaTh CBOWCTBA YMUCIOBO# (HYHKIHH
o e€ rpaduky

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

Yuciaa ¥ BEIYHUCICHUS




11

CpaBHI/IBaTB U ynopsaao4rBaTb pPAalMOHAJIBHBIC W UPpAIHOHAJIBHBIC

quciia

1.2

BremomHaTe apH(pMeTqucme I[GI\/'ICTBI/ISI C pallMOHAJIbHBIMHA YU CJIaMU,
co4cTad YCTHBIC U IMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCICHUS C

HppauOHAJIbHBIMU YHUCJIaMHU

1.3

HaxonuTh 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTeIsIMA U KOPHEH,

BBIYUCIIATH 3HAYCHUA YU CIIOBBIX BI)Ipa)KeHI/If/'I

14

OprerITI) I[GflCTBHTGJ'H)HI)IG qucia, BBIIIOJIHATH IMPUKUIKY

pe3yiabTaTra BI)I‘II/ICJ'IGHI/If/'I, OLCHKY YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

VYpaBHEHHUsI U HEPABEHCTBA

2.1

Pemare nuHEWHBIE W KBaJpaTHbIC YPaBHEHWS, YpPaBHEHWI,

CBOJSILMECS K HUM, IPOCTENIINE qPOOHO-PallMOHATIbHBIE YPaBHEHUS

2.2

Pemate cucreMsl IByX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU
Y CHCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBIIECTCA

JIMHEWHBIM

2.3

Pemate TekcToBBIC 3aaUK aNTEOPANYECKUM CIIOCOOOM C TIOMOIIIBIO
COCTaBJICHUSI YPAaBHCHHS WU CHCTEMbI JIBYX YPaBHEHUH C JIBYMS

NEPEMCHHBIMU

24

[IpoBOINUTH MNPOCTEUINIME HCCIECIOBAaHUS YPAaBHEHH M CHUCTEM
ypaBHEHUH, B TOM 4HCIE C MPUMEHEHHEM TIpaduyecKux
IpEeJCTaBICHUN (HAapUMep, yCTaHaBJIMBaTh, UMEET JIM ypaBHEHHE

WIHM CUCTEMa YpaBHEHU pellleHus], €CJIH UMEET, TO CKOJIbKO)

2.5

Pemrares  nmHelHbIC HECPABCHCTBA, KBaapaTHBIC HCPABCHCTBA,
I/1306pa)KaTB PCIICHNEC HCPABCHCTB Ha YU CIIOBOI HpHMOﬁ, 3allMCbIBaTh

peICHUC C ITIOMOIIIBIO CMMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOYAOIHUEC KBaJAPaTHOC HCPABCHCTBO, I/I306pa)KaTb PCIICHUC
CUCTCMBbI HCPABCHCTB HaA YHCIOBOM HpHMOﬁ, 3alMUChIBATh PCHICHUC C

IMOMOIIIBIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPAaBCHCTBA ITPH PCUHICHUN PA3JIMYHBIX 3aa4

DOyHKIMHU




3.1

PacrioznaBate  QyHKIMH ~ W3Y4EHHBIX  BUAOB. lloka3wiBaTh
CXEMAaTUYECKU PpACIOJIOKECHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpapukoB QyHkumid Bupa: y=kx, y=kxtb, y=k/x, y=ax>+bx+c, B
3aBHCHMOCTH OT 3HAYEHUH KOA(P(PHUIMEHTOB, ONMMCHIBATH CBONCTBA

byHKIHIA

3.2

[loka3pIBaTh CXEMAaTHYECKH PpACHOJIOKEHHE HAa KOOPIMHATHOU
IoCKoCTH TpadukoB (yHKIUN Buga Y = VX, Y = || ¥ ONMUCHIBAaTh

CBOMCTBa QyHKIUI

3.3

Crpouth M H300paxkaTh CXEMAaTUYECKH TpaduKy KBaJpaTHUYHBIX
(GyHKLIMH, ONMMCHIBAaTH CBOMCTBA KBAJPAaTUUHBIX (YHKIHUN MO HX

rpadukam

3.4

Pacrio3HaBath KBajpaTU4HYH0 (QYHKUMIO 1O (hopmyne, MPUBOIUTH
MpUMEPbI KBAJPAaTUUYHBIX (QYHKIUN U3 peanbHOU >KU3HH, (PU3MKH,

reoMeTpun

Apudmernueckas U TeoMeTpudecKas Mporpeccuu

41

Pacno3naBate apuMeTHYECKyI0 UM TEOMETPUYECKYIO TPOTPECCHU

P pa3HBIX CMOCO0axX 3adaHus

4.2

BbINONHATE BBIUKCICHUS C HCMOIb30BaHUEM (POpPMYN N-rO 4ieHa
apuMETUYECKON U TEOMETPUUECKOU MPOTPECCUid, CYMMBI TIEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI IIOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTH

4.4

Pemats 3aa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCJICA0BATCIBHOCTIMMU, B
TOM 4YHCIIC 3aJa4dud Hu3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BAHUEM

KaJbKyIATOPa, UGPOBHIX TEXHOJIOTHI)




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KITIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Yucna 1 BBIYUCIICHUS
JlpoOu 0OBIKHOBEHHBIE U ICCATHYHBIC, IEPEX0] OT OJHOM (POpMBI 3amucu
11 npobeit k apyroil. IloHsTue panmoHaNIBbHOrO 4YHCia, 3alKCh, CPAaBHEHMUE,
YIOPSAOYMBAHUE PALIMOHATBHBIX YHCEIl
19 Apudmernyeckue ASHCTBUS C pallMOHATIBHBIMU unciamu. Perienue 3a1ay u3
' peaibHOM MPAaKTUKK HA 4acTH, Ha JpoOu
13 Crenenp ¢ HaTypaJbHBIM [IOKa3aTeJeM: OIpeJeleHne, NpeoOpa3oBaHHe
' BBIPAKEHUI Ha OCHOBE OIPEIEICHHMS], 3aHCh OOJIBIINX YHCEI
14 [IpouieHTsl, 3anuch TPOLEHTOB B BHJIE ApoOU U ApoOU B BUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha IPOIIEHTHI, PELLIEHHUE 3a]]a4 U3 PeaibHOM MPaKTUKU
L5 [IpumeHneHnne mpU3HAKOB JIETUMOCTH, pa3JOKEHHE Ha MHOXHUTEIH
' HaTypaJIbHbIX YHCEeN
16 PeanpHble  3aBucMMOCTH, B TOM 4Yucie 1mpsmMas U oOpaTHas
' IIPONOPLIMOHAIIBHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
21 [TepemenHbIe, YHCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycThMBbIe
' 3HAYEHUS TIEPEMEHHBIX
22 [IpencraBneHue 3aBUCMMOCTH MEXIy BEJIMYMHAMU B BHIE (DOPMYIIBL.
' Beruucnenus no popmynam
23 IIpeoOpazoBaHne  OYKBEHHBIX  BBIPOKEHHUH, TOMXAECTBEHHO  paBHbIE
' BBIP)KCHUS
24 CBOJiCcTBa CTENEHU C HAaTypaJIbHBIM I0KA3aTeJIeEM
25 Opnounensl 1 MHOTOUWIEHBI. CTeneHb MHOro4uIeHa. CIlI05K€HUE, BBIYUTAHUE,
' YMHOKE€HUE MHOTOUYJIEHOB
@opMysIbl  COKPAIIEHHOTO YMHOMKEHMS: KBaJpaT CyMMBl M KBajpaT
2.6 pazHocTH. PopMysna pa3HOCTH KBaApaToB. Pa3iiokeHHe MHOIOYJIEHOB Ha
MHOKUTENN
3 YpaBHeHus
31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, NpaBuWiIa MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHHUU




3.9 JIuHeitHOE ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JMHEHHOTO
' YPaBHEHHUS, PEIICHHE JIUHENHBIX YPAaBHEHUN
33 CocraBieHue ypaBHEHUH 110 YCIOBHIO 3a/1a4l. PelieHne TeKCTOBbIX 3ajau C
' IIOMOIIIbIO YPAaBHEHU I
3.4 JIuneliHOe ypaBHEHME C ABYMS IEPEMEHHBIMU U €ro rpapuk
Cucrema IByX JMHEWHBIX ypaBHEHHUI ¢ AByMs NepeMeHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUI clI0COOOM MOACTaHOBKH. [IprMepsl perienns TeKCTOBbIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpaduxu. @yHkuun
41 Koopaunara Toukn Ha npsiMoi
42 YucnoBele TPpOMEXYTKH. PaccTosiHue Mex Ty 1ByMs TOUKaMU KOOPAMHATHON
' IPSAMO
43 [psimoyronpHast cuctema koopaunHat, ocu OX u Oy. AGcumcca U opauHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTU
44 [Ipumeps! rpadukos, 3aaHHbIX popmyiaamu. UTeHne rpaukoB peasbHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynknuu. ['paduk pyaknun. CBoiicTBa GyHKIHI
4.6 Jluneiinas pynkuwms, e€ rpaduk. ['padux pynkum y = [x|
47 I'paduueckoe pernieHne IUHEWHBIX YpPaBHEHMM W CHUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS
1 Yucna v BEIYMCIIEHUS
11 KBagpatHblif kopeHb u3 uucna. [loHstue 00 MppanMOHAIBLHOM YHCIE.
' JlecaTuuHble TPUOIMKEHUS UPPALMOHAIBHBIX YHCEN
CBoiicTBa apu(MeTHUECKUX KBAJAPATHBIX KOPHEH M MX NMPUMEHEHUE K
1.2 peoOpazoBaHUIO YHUCIIOBBIX BBIpQKCHUN " BBIUMCIICHUSIM.
JlercTBUTENIbHBIC YHCIIa
1.3 Crenens ¢ nenbIM NokazaTeseM U €€ cBoiicTBa. CTaHIapTHas 3allUCh YHUCIa
2 AnreOpandeckue BhIpasKeHUs




KBagparHelii TpEXWIEH, pa3jOKEHUE KBAAPATHOIO TPEXWIEHA Ha

2.1
MHOHTEIN
2.2 Anrebpandeckast poob. OCHOBHOE CBOMCTBO alredpandecKoil Jpoou
2.3 CnosxeHue, BBIYUTaHUE, YMHOXKEHUE, JIeJICHUE anredpandeckux apooei
2.4 PannonanbHbIe BEIPaKEHUS U UX [IPE0Opa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOTO YpaBHEHHSI.
' Teopema Buera
3.2 Pemenue ypaBHeHM#, CBOIAIIMXCS K TMHEMHBIM U KBaJIPATHBIM
3.3 [pocTeiimme ApoOHO-paMOHANBHBIC YPaBHEHHUS
I'paduueckas nHTEpIIpETAINS YPAaBHEHHH C IByMsI IEPEMEHHBIMH U CUCTEM
3.4 JIMHENHBIX YPAaBHEHUH C IByMsI IepeMeHHBbIMU. [Ipumepsl pemenus cucrtem
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
35 Pemenne TekCTOBBIX 337129 anreOpandecKuM Crocooom
3.6 UmcnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TIEPEMEHHO
3.8 PaBHOCWIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM MTepEeMEHHON
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHHOM
4 DyHKITUN
41 Ilonsitne ¢dynkuun. OOnacTh OHpENENeHUs U MHOMKECTBO 3HAUYCHUH
' ¢dbyakuun. CriocoOsl 3agaHus QyHKITHI
4.2 I'paduk pyakuu. Yrenue cBoicTB PyHKIMH 11O €€ rpaduKy
4.3 [Tpumeps! rpadgukoB QyHKIUH, OTPAKAIOLIUX PEATbHBIE TPOIIECCHI
w OyHKIMM, ONKMCHIBAIOIIME IMPSAMYI0 M OOpaTHYK MPOINOPLHMOHATbHBIE
. 3aBHCHUMOCTH, UX I'papKH
45 Oynkuuu y =x2, y = X
4.6 Oynkuuu y = [1X, y = |x]|
4.7 I'paduueckoe peuieHre ypaBHEHUH U CUCTEM YpaBHEHUI




9 KJIACC

Kon I[IpoBepsieMblii 3J1eMEHT CO/IepKAHUS
1 Hucna v BBIYUCIICHUS
11 PanmonaneHbie yncia, UppalvoHaIbHBIE YUCIA, KOHEYHbIE M OCCKOHEUYHBIC
' JECTUYHbIE JPOOU
MHOKECTBO  JIEUCTBHUTENBHBIX  YHUCEJ, JICUCTBUTEJBHBIE YHCIA  Kak
12 OCCKOHEYHBIC JeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXIY MHOMXECTBOM JEHCTBUTEIBHBIX YHCEI U KOOPAUHATHOW MPSIMOI.
CpaBHeHME 1eHCTBUTEIBHBIX YUCET
1.3 ApudmMernueckue IEHCTBUS C IEHCTBUTEILHBIMU YUCTIaMHU
N3mepenust, mpubamxeHus, olleHKU. Pa3mMepbl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyXkaromeMm mupe. [IpubnmxénHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTD NpuOmmkenus. Oxpyrienue uncen. [Ipukuaka u oneHka
pe3yJIbTaTOB BEIYUCIICHUN
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 YpaBHEHUsI ¢ OHON TIEPEMEHHOM
2.2 JIuneitHoe ypaBHeHuE. PelieHne ypaBHEHU, CBOASIINXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHUs ypaBHEHHA TpeThbed U
' YeTBEPTOU CTENEHEN Pa3yioKEHUEM Ha MHOKHUTEIN
25 Pemenne qpoOHO-panimoHaNbHBIX YpaBHEHUIH
2.6 Cucrembl ypaBHCHHIA
2.7 YpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMH H €T0 TpaduK
2.8 Peurenue cucreM AByX JTMHEHHBIX YPAaBHEHU C IBYMS [IE€PEMEHHBIMU
29 Pewrenue cucrem IByX ypaBHEHHMI, OJJHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas unTEepIpeTaIusi CUCTEMbI YpaBHEHUN C IBYMsI IEPEMEHHBIMU
2.11 PernieHne TeKCTOBBIX 3aj1ay aaredpanyeckum crocoOoM
2.12 UucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Penrenne nuHENHBIX HEPABEHCTB € OJIHOM MEPEMEHHOU
2.14 Peurenue cucreM TMHENHBIX HEPABEHCTB € OTHOM IIEPEMEHHOU
2.15 KBanparHble HEpaBeHCTBa




I'padmyeckas wHTEpHpETalldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
MepeMEHHBIMU

3 OyHKIMN

31 KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiicta. IlapabGosa, kKoopaMHATHI
' BEPIIUHBI 1apado0Jibl, 0Cb CHMMETPHUU TTapalOJIbI

3.2 I'paduku pynkuumit y=kx, y=kx+b u ux coiicrea

3.3 I'paduku Gynkuunit y=k/X, y = x® u ux cBoicTBa

3.4 I'paduku pynkuii, u ux cBoiicTea
4 UwucnoBsie OCIEA0BATEIHLHOCTH

41 Omnpenenenue u criocoObl 3aJIJaHUs YUCIOBBIX TIOCIIE0OBATEILHOCTEH. 3a1anne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOU popmymoit u popmyioit N-ro uieHa

42 Apubdmernueckass mporpeccusi. Dopmynabl N-ro ujaeHa apuOMETHUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccuss. @PopMmynsl N-r0  4YjgeHa TE€OMETPUUYECKOU
' MIPOTPECCUU, CYMMBI TTEPBBIX N YJICHOB

44 N3obpaxenne wiIeHOB apu(PMETHUYECKOM M TE€OMETPHYECKOW MPOTPECCHid
' TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIN M SKCOHEHIUATbHBIA POCT

45 CnoHBIE TTPOLICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMmble TPeOGOBAHUS K MPEeIMETHBIM pe3yJbTaTamM
OCBOEHHsI OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMbI OCHOBHOTO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUAMH: MHOKECTBO, ITIOJMHOKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHUE OIEpHUPOBAaTh MOHATHIMMU:
rpad, cBs3HBINA rpad, AepeBO, LUK, NPUMEHSITh UX MPU PEUICHUH
3aJa4; YMEHHE HCHOJb30BAaTh TIpaUyecKkoe IMpPeACTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEAIbHBIX IIPOLIECCOB M SIBICHUM, IPH

peLIeHNH 3314 U3 APYruX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATHSIMU: ONIPEIEIICHHE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIIO3HABAaThb HWCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBarh MOHATUSAMU: HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCIIO, JACTUMOCTb HATypajbHBIX 4YHCEN, MPU3HAKU
JEIMMOCTH, 1€J0€ YMCI0, MOIY/b YMCiIa, OOBIKHOBEHHAs! Opo0b U
necsiTuuHasi ApoOb, CTAaHIAPTHBIN BUJI YKCIIA, PALIMOHAIBHOE YHCIIO,
UpPpAlMOHANIBHOE YHCIIO, apu(MeTHYecKuil KBaApaTHBI KOpEHb;
YMEHHE BBIMOJHATH JEHCTBUS C UYUCIaMH, CpPaBHUBATh W
yIOPSAOYUBATh 4YHCIA, MPEJICTaBIATh YKCIa HA KOOPAMHATHOM
OpSIMOM, OKPYIJISATh YHCIA; YMEHHE JeiaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIYMCIICHUN

YMeHue onepupoBaTh MOHATHAMH: CTEIIEHb C LIENbIM MOKa3aTeleM,
apudmeTHyecKuil KBaJpaTHBI KOPEHb, MHOTOUJIEH, alreOpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENEeHH
0oJbllle €TUHMIIBI; YMEHHE BBINMOJHATH pPacu€Tel Mo Qopmynam,
npeoOpa3oBaHusl 1LEJbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHIMH, PA3JI0)KEHUE MHOTOWIEHA HA MHOXWTEIH, B
TOM 4YHCJE€ C HCIHOJb30BaHHWEM (GOpPMYN PA3HOCTH KBAJApPaToB M

KBaJgpaTa CYMMBI U PA3HOCTH




YMeHue onepupoBaTh NOHATUAMU: YHCIOBOE PAaBEHCTBO, YPABHEHHUE
C OJHOW IIEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PELIATh JUHEWHbIC U KBAJAPATHbIC YPaBHECHUS,
JIpOOHO-pAlIMOHANIEHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEMHBIX YPABHEHUI, TUHEHHBIC HEPABCHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE H JPOOHO-pallOHATbHBIE HEPABCHCTBA C  OJIHOM
MEPEMEHHOM, B TOM YUCJIE PH PELICHUH 3a7a4 U3 IPYTruX NIPEAMETOB
M TPAKTUYECKUX 3a7a4y; YMEHHUE HCIOJIb30BATh KOOPJIUHATHYIO
NPSIMYI0 M KOOPJMHATHYIO TUIOCKOCTh JJI M300PaKCHHS PEIICHUM

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHIATUAMU: GYHKIMA, TpaduK QyHKIMH, HYIH
GyHKIHH, MPOMEXYTKH  3HAKOTIOCTOSHCTBA, MTPOMEKYTKH
BO3pacTaHWs, YObIBaHUWS, HAWOOJbIIEe W HAaWMEHBINCE 3HAYCHHUS
GyHKIHH; YMCHHE OTIEpUPOBATH TIOHSTHSIMH npsiMast
MIPOITOPIIMOHAIBHOCTb, TUHEHHAST (DYHKIIHS, KBaApaTHIHAS ()YHKITHS,
oOpaTHas MPOMOPIHUOHATIBLHOCTh, Tapabosa, rumepbona; yMeHHE
ctpouth rpaduku  (YHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, ISl PELICHUS
3aa4 U3 APYrux y4eOHBIX MPEIMETOB M peajbHON KU3HU; YMEHHE

BbIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MEX]1y BETUIMHAMU

Ymenue OTIepUpOBaTh MOHSTHSIMHU: MOCJIEI0BATEIbHOCTb,
apudmernyeckass U TeOMETpUYEecKas MpPOrPecCHH;  yMEHHUe
UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEH, (POPMYIBI CYMMBI U
oO11ero ujieHa Npu pelIeHUH 3ajad, B TOM YHCIe 3a1ad U3 APYrux

y4eOHBIX MIPEIMETOB U pealbHOMN KU3HU

YMeHue peulaThb 3aJla4 pPa3HbIX THUIIOB (B TOM 4YHCJIC Ha IIPOUCHTHI,
JOJIM KW 4YaCTH, ABHXKXCHHC, pa60Ty, LOCHY TOBApOB U CTOHUMOCTH
INOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obmactu YIipaBJICHUS JINYHBIMUA
A CEMEHHBIMU (bl/IHchaMI/I); YMCHHE COCTAaBJIATH BbIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI TII0 YCJIOBHUKO 3aJid4H,
HCCICA0BATH MOJIYYCHHOC PCHICHUC U OICHUBATDH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMasi,
Tyd, JoMaHas, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMM TPEYroJIbHUKHY,




IOPSMOYTOJIBHBIM TpPEyrojJbHHUK, MeIuaHa, OUCCeKTpHca M BbICOTa
TPEYroJIbHUKa,  YETBIPEXYrOJbHHUK,  MapauienorpamM,  pomo,
OpSIMOYTOJIBHUK,  KBajpaT, Tpaleuus; OKPYXKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UIypaMu;
YMEHME pelniaTh 3a7ayd, B TOM YMCJIE U3 [MOBCEIHEBHOM XU3HU, Ha
HAaXO0/IEHUE T€OMETPUUECKUX BEJIUYUH C IPUMEHEHUEM U3YyYEHHbIX

CBOWCTB puryp u GaxToB

10

YMeHne onepupoBaTh MOHSATHIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJLIEIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX,
yroll MEXIy NpPSIMBIMH, NEPIEHAUKYISp, HAKIOHHAS, MPOCKIIHS,
nojobue  ¢uryp, NOAOOHBIE  TPEYTOJIbHUKH,  CHUMMETpUS
OTHOCHTEJILHO TOYKH M TPSMOM; YMEHHE Paclo3HaBaTh PaBEHCTBO,
cUMMeTpur0 M nojgobue  duryp, MapaJJIeIbHOCTh U

MEPIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAFOIIEM MHDPE

11

YMeHue omnepupoBarth MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuHA yria, CHHYC U KOCHHYC yrja TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MUpE; yMEHUE MPUMEHATh (OpMyNIbl NepUMeTpa U IUIOMIAan
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
IPSIMOYTOJIBHOTO Tapajieenunena; yMeHHe MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMmy Ilucdaropa, TpuroHomerpuueckue COOTHOUICHHS ISt

BBIYMCIICHHS JIJTUH, PACCTOSTHUMN, TUTOIIA ICH

12

YMeHne wu300paxkaTh IUIOCKHE (GUTYphl W HMX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIC (HUTYPBI OT PYKH, C TOMOMIBIO YEPTEKHBIX
UHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB 1O TEKCTOBOMY HIIH

CHUMBOJIbHOMY OIIMCAHUTO

13

YMeHue OonepupoOBaTh IOHATUAMHU: HPAMOYIOJIbHasE CHUCTEMaA
KooOpAuHaTt, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIO, CKAJIAPHOC TPOU3IBECIACHUC
BCKTOPOB; YMCHHUC HUCIIOJIB30BATh BCKTOPbBI W KOOPAWHATBHI UIA
IMMPEACTABJICHUA OAHHBIX U PCHICHUS 3a4a4, B TOM YHCJIIC U3 JPYIrUux

y‘le6HBIX MMpeaAMETOB U peaﬂBHOﬁ KHU3HU

14

YMmenue ONICpUPOBATHL TOHATUAMMU! CTOJIOMKOBBIE U KpYTroBbIC

AuarpamMmebl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEIuaHa,




HanOoJIbIlIee M HAMMEHBIIIEe 3HAYCHUS, Pa3Max YMCIOBOrO HabOpa;
YMEHME M3BJEKaTh, HMHTEPIPETUPOBATh M  MpeoOpa30BbIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TaOnIMIaAX ¥ Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
SIBJICHUM; YMEHUE paclo3HaBaThb W3MEHYMBBIC BEIMYMHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIIydaillHBIA OMBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTapHOE COOBbITHE (PJIEMEHTAPHBIM HCXO)
CIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSAMU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHHW30BaHHOTO Iepedopa U € KCIOJIb30BaHUEM
MpaBUJIa YMHOXXEHHS, YMEHHE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBNIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE MU B IKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh TOIXOIANIANA U3yYEHHBIH METOJ JUIsl PEIICHHS
3a/1ay¥, TIPUBOJIUTH NMPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU
B HCKYCCTBE, OIHMCHIBATh OT/CIbHBIC BBIJAIONINECS PE3YJIbTATHI,
MOJTYYCHHBIC B XOJIC PA3BUTHS MATEMATHKH KaK HayKH, MPUBOJIUTH
OpUMEpbl  MAaTEeMAaTHYECKUX OTKPBITMA HW HMX aBTOPOB B

OTE€YECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Koxa IIpoBepsieMbli 3JIeMEHT COJIepKaAHUSA
1 Hucna 1 BBIYUCIICHUS
11 Harypanbeuble u nenslie yncna. IIpusHaku 1enMMOCTH LEIIbIX YUCEIl
1o OObIKHOBEHHbIE M JECATUYHBIE  JpOOM, NPOLEHTHI, OECKOHEUHBIE
' MEPUOANYECKHUE TPOOH
13 PaunonanbHbie uucna. Apudmerndeckue onepanuM ¢ palUdOHAIbHBIMU
' yrcIaMu
14 JelictButenbHbie ynciaa. ApudMeTHuecKre orepanuu C JIeHCTBUTEIbHBIMHU
. YyHUCcIaMu
Ls [IpuOnxkEHHbIE BBHIYMCICHUS, IpaBWIa OKPYIJIEHMs, MPUKHAKA U OLEHKa
. pe3yJibTaTa BEIYMCICHUI
2 AnreOpandecKue BRIpayKeHHUs
2.1 bykBeHHBIC BRIpaKeHUs (BBIPAKECHUS C IEPEMEHHBIMH )
2 Crenenp ¢ uenbiM nokaszareneM. CTeNeHb C palMOHAIBHBIM IOKa3aTeJieM.
' CBoiicTBa CTENEHN
2.3 MHorouneHsl
24 AnrebOpaundeckas poob
”E ApubMeTnyeckuii  KOpeHb  HaTypaJbHOW  crenmeHu.  JleWictBus ¢
' apumMeTHyeCKUMU KOPHAMHU HATypaIbHOM CTETIEHU
3 YpaBHEeHHS U HEPABEHCTBA
31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHHI
32 Lensle 1 npoOHO-palMoHanbHble HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTHU
. HEPaBEHCTB
3.3 Pemrenne TekCTOBBIX 3a0a4
4 UucnoBele NOCIEI0BATEIBHOCTH
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEI0BATEIbHOCTEH
42 Apudmerndeckass u reomerpuyeckas mporpeccur. dopmyna  CIOXKHBIX
. MIPOLIEHTOB




DO yHKIUHU

Oynknus, crnocoObl 3amanust ¢GyHkuH. [paduk  Qyakoun. OO6macTh

OTIpe/IeNIeHNUs] U MHOXECTBO 3HaueHu# ¢pynkuuu. Hymu Gynkiun. IpomexyTku

5.1 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (yHKInu. Haunbompiiee 1 HauMeHbllee 3HaYeHHE (YHKIUU Ha
MIPOMEKYTKE

6 KoopaunaTs! Ha IPsIMO U IIJIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexkapTOBbI KOOPIMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue ¢purypsl u ux cBolcTBa

7.2 TpeyronpHuk

7.3 MHOroyroibsHUKN

7.4 OKpYyXHOCTb U KPYT

7.5 N3mepenune reoMeTpuiecKux BETMIUH

7.6 BekTops! Ha TIOCKOCTH

8 BeposTHOCTb U cTaTHCTHKA

8.1 OmnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaTopuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Martemartuka. Anre0pa: 7-if kiacc: 6a30BbIl ypOBEHB: yueOHUK; 15-¢ u3naHue,
nepepadborannoe, 7 kinacc/ MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; non penakuueit TemsikoBekoro C.A., AKITMOHEPHOE O0IIECTBO
«M3narenbctBO «I[IpocBerienne

* Martemartuka. Anredpa: 8-if kitacc: 6a30BbIl ypOBEeHB: yueOHUK; 16-¢ u3nanue,
nepepaborannoe, 8 kinacc/ MaxkaperueB FO.H., Munatok H.I'., Hemikor K.W. u
ap.; nox penakuuent TensikoBckoro C.A., AKIIMOHEpHOE 00111€CTBO
«M3narenbctBO «IIpocBernieHne

* Maremaruka. Anrebpa: 9-if kiacc: 6a30BbIi YpOBeHB: yueOHUK; 15-€ n3nanue,
nepepaborannoe, 9 knacc/ MaxkaperaeB FO.H., Munaiok H.I'., Hemkor K.W. u
ap.; nox penakuuent TensikoBckoro C.A., AKIIMOHEpPHOE 00111€CTBO

«M3parenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

* Maremaruka. Anrebpa: 7-ii kiacc: 6a30BbIi YPOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepaborannoe, 7 kinacc/ MaxkaperaeB FO.H., Munaiok H.I'., Hemkor K.W. u
np.; nox penakmnueit TemsikoBekoro C.A., AKITMOHEPHOE O0IIECTBO
«M3narenscTBO «IIpocBemenue»

* Maremaruka. Anrebpa: 8-if kiacc: 6a30BbIi YpOBeHB: yueOHUK; 16-¢ n3nanue,

nepepadoranHoe, 8 kiaacc/ MakaperueB FO.H., Munrok H.I'., Hemko K.U. u



np.; nox pegakuueit TemsikoBekoro C.A., AKiMOHEpHOE 00111€CTBO
«3narenscTBo «IIpocseienue»

* Matemartuka. Anrebpa: 9-if kitacc: 6a30BbIl ypOBEeHb: yueOHUK; 15-¢ u3nanue,
nepepadborannoe, 9 kinacc/ Makaperue FO.H., Munaiok H.I'., Hemkor K.W. u
np.; non penakuueit TemsikoBekoro C.A., AKIIMOHEPHOE O0IIECTBO

«H?:I[&TCJIBCTBO «HpOCBGH_IeHI/Ie»

MU DPPOBBIE OBPA30BATEJIBHBIE PECYPCHBI 1 PECYPCBI CETH
MHTEPHET

1. Bubnuoreka I{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3JeNIOB INKOJbHOW MAaTEMAaTHKH,
UMEIOIUNA CBOEH 1EeNbI0 00ECIEeUnTh M3YYEHUE CBOMCTB M pa3sMepoB (puryp, mx
OTHOLIEHWH M  B3aMMHOE PpACHOJIOKEHUE, ONUPAETCAd Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHHUIO. LIEeHHOCTh M3y4eHHUs T€OMETPUU HA YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOyYarOIIMIICS yYUTCS MPOBOJIUTH
JIOKa3aTeNbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUSI, TOKA3bIBAThH
WCTUHHBIC YTBEPXKJCHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyKIeHusi «OT TIPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil 1nenpt0 u3ydeHUsT TE€OMETpUHU SABISIETCS HCHOJb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKHX, TaK U MPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOydaromuiicss MOMKEH HayYUThCs
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTypy, ONMUCaTh CIOBAMM JAHHBIM 4epTEX WU
PUCYHOK, HANTH TJIOMIAAb 3€MEJILHOIO y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens Wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYUCIUTEIbHASI JUHUS B U3YYEHUH T'E€OMETPHUH.
[Ipu pemieHuun 3amayd MPaKTUYECKOTO XapakTepa OO0ydaroImUUCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CHUTYalluil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO NOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEIICHUS TeOMETPUUECKUX QUTYP
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyYCHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBsI3M HauOoyiee SpKO BUAHBI B Temax «BekTopb»,
«TpuroHomerprdeckue COOTHOIIECHUA», «Merox koopauHaT» U «Teopema
[Tudaropay.

VYyeOnniii kypc «['eomeTpus» BKIIOUAET CIEAYIONINE OCHOBHBIE pa3feibl
conepxkanusi: «['eomerpuyeckue Gurypel W HUX CBOWcTBay, «l3mepeHue
FEOMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATHI HA  IUIOCKOCTH,
«BexTopsi», «/IBrmkenus miaockocTi», «[IpeodpazoBanus mogoous.

Ha uzyuenue yue6HOro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2 waca B Hezeno), B 9 kimacce
— 68 wacoB (2 yaca B HEZIETIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HauansHabie noustusa reomerpun. Touka, npsmasi, OTPE30K, Jayd. Yros. Buasl
yrioB. BeprukaibHble U cMexHble yribl. buccekrpuca yria. JlomaHas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetrpuunbie Gurypbsl. OCHOBHBIE CBOMCTBA OCEBOM cumMeTpuu. [Ipumepsr
CUMMETPHH B OKPYIKAIOIIEM MHUpE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOIIBK LHUPKYJSd M JUHEHKH. TpPEyroyibHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUN  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKH NapauIeNbHbIX NpsAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BHemHue yriabl TpeyroibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJbHUKA, IPOBEIEHHON K TUIIOTEHY3€. IIpr3HaKku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYrOnbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reomMeTrpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbIIeM yrje W OOJbIIed CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©W  CEepeIUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpJa U JuUaMeTp, HuX CBoOHcTBa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenpHas M cexymias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. 1lapamnenorpamm, ero npusHaku U cBoucTBa. YacTHble
Cllyyau MapajjiesorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPHU3HAKU.
[IpssmoyronpHas Tpanenus.

Meton ynBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

CpenHue MMHUAK TPEYroJIbHUKA U Tpanenuu. LleHTp macc TpeyroiapHHKa.



[lonobue TtpeyronbHUKOB, Ko3(p¢duuueHt mnoaodus. Ilpuznaku nogoous
TpEeYroJbHUKOB. [I[puMeHenne noao0us npu peleHny NpakTUIeCKuX 3a1ad.

CpoiicTBa miomaaeid reoMerpudeckux ¢uryp. Popmynsl Uil IUIOMIAIN
TPEeYrojibHUKa, MapajuienorpaMma, pom6a u Tpaneuuu. OTHOLIEHWE IIoIAAe
MOoJ00HBIX GUryp.

Breruncnenue miomaneni TpeyroabHUKOB U MHOIOYI'OJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
IPaKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria MOpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroOHOMETpuYecKue (yHKIHUH
yraoB B 30, 45 u 60°.

BnucanHbIE U IEHTpaIBHBIE YIJIBL, YTOJ MEXKAY KaCaTENbHON U XOPAOW. YTIIbI
MEXIY XOpJAaMu U CEKyIIMMHU. BrMcaHHbIE M OMMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxeHue AByX okpyxkHocTeil. Kacanue okpyxHocrteir. O6rmiue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCUHYCOB M TeOpeMa CUHYCOB. Pemenue
NPaKTUYECKUX 33724 C UCMOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogodus. [Togqodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTeIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUWIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMd HajJ BeKTopaMu. Pa3joxxkeHwe BeKTopa MO ABYM
HEKoJUTMHeapHbIM BekTopaMm. KoopaunaTel BekTopa. CkansipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JIekapTOoBbI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHHUS IPSIMOU U OKPY>KHOCTH B
KOOpAWHATaX, MEepPEeCceUCHUe OKPYKHOCTEM M HpsMbIX. MeToa KoOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J{JTMHA OKPYKHOCTH. [ pagycHas u paguaHHas
Mepa yrija, BBIYMCIEHUE MJIMH Jyr OKpyxkHocted. [lmomaas kpyra, cekropa,
CerMeHTa.

JIBU)KEHHSI TUIOCKOCTH M BHYTPEHHHE CUMMETPUU (PUTYp (dJIEMEHTapHbIE
npeactasienus). [lapannensHeiil nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«I"'eomeTpus» XapakTepU3yroTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NPOSIBIEHUEM HMHTEpPECa K TMPONUIOMY M  HACTOSALIEMY POCCUHCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYyHKIHMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/0BOE BOCTIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIPaBIECHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaTbHON TPACKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyXICHUW, YMEHHUIO BHUJETh
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

OpUEHTAIlME B JEATEIBHOCTA HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJbI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak cdepbl dYeToBEYECKOM
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHUS W 3HAYMMOCTH JJIS Pa3BUTUS IMBUIIM3AIINM,
OBJIQJICHUEM SI3IKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATEILCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHUE KYJIbTYPbI 3/I0POBbS H
3MOLMOHAIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKHME 3HAHUA B HHTEpecax CBOETO
3I0pOBbSl, BEIEHUS  3740pOBOro  oOpa3a  JKU3HU  (310pOBOE  IUTAHHE,
cOQJIaHCUPOBaHHBI PEXUM 3aHATHUA M OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HABbIKA PEIIEKCUH, PU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa Ipyroro 4ej0BeKa;

7) 3KOJIOrHYeCKOoe BOCTTUTAHHE:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMAaTUUECKUX 3HAHUH JIJIsl pelleHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpejibl, MIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI1 OKpYXKaIoLEeh cpeibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSIM COIUAIBHOH W NMPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JAESTEIbHOCTh, B TOM YHUCIE
YMEHHE YYUTHCS y JAPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM JAESTEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHpPOBAaHMM HOBBIX 3HAHUH, B TOM YHUCIE
(dopMynupoBaTh UIEH, TOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAaHMH U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYKD  CHUTYyallMl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPeOYyIOIMHA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble pPEUICHUs] W JEeWCTBUA, (POPMYIUPOBAaTh M OLIEHHWBATH PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPU3HAKK MATEeMaTHUYECKUX
OOBEKTOB, TOHSATUW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYITHPOBATH
OTpEeNeNICHNs]  TIOHSTHI, YCTAHABIWMBATh  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBAaHUS I OOOOIICHWS W CpaBHEHUSA, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOPMYNIHpPOBATH MW  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTpPUIIATEIbHBIC, EIUHUYHBIC, YacCTHhIE W oOIIue,
YCIIOBHBIC,



BBISIBISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTWKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHHUH (IIpsMblEe U OT
OPOTUBHOI0), MPOBOAUTH CaMOCTOSITEIBHO HECIOXKHbBIE JOKAa3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaUBaTh apPryMEHTAlLMIO, MPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumOoJee MOAXOJAUMNH C y4E€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JTEHCTBUSA

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpEUUE, NpodseMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

OPOBOAUTH 10 CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCTIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POpMYyNIHpOBaTH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBENEHHOTO HAOIIOEHUS, HCCIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh ¢GopMy mpencTaBieHUS HWHPOPMANMU U  HILTIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMmMaMiy, HWHOW TrpaduKod Hu UX
KOMOMHAILUSIMUY,

OIICHMBATh HAAEKHOCTh HMHPOPMAIMK 10 KPUTEPHSIM, TPEITIOKECHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBepPCAJbHbIE YYeOHbIE AeiiCTBUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, aBATh MOSCHEHHUS IO XOAY PEIICHHS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Jl€ 00CYXJIeHHd 3a7aBaTh BOMPOCHI M0 CYLIECTBY OOCYKJIa€MON TEMBI,
poO0JIeMBbl, pelIaeMoil 3ajauu, BbICKa3bIBaTh WJEH, HAlLIEJICHHbIE HA MOUCK
pEILIeHMs], COMIOCTABIISATH CBOM CYXKJICHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
nuanora, OOHapy>KMBaTh Pa3jIU4YUe U CXOJICTBO TMO3UIMNA, B KOPPEKTHOU
dbopme hopmMyIUpoBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YIbTaThl PEIICHUS 3a]Ja4M, SKCIIEPUMEHTA, UCCIEAOBAHMS,
IPOEKTa, CAMOCTOSITENIbHO BHIOMPATh (POPMAT BBHICTYIUICHUS C YUETOM 3aja4
pe3eHTAIlMi U 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh U MCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpHU pelIeHUH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, IJIAHUPOBATh OpraHU3aLUI0
COBMECTHOW paloThl, pachnpeAensTb BUIbl pabOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFO/ICH;

y4yacTBOBaTh B TPyHMHoBbIX (Gopmax padboTel (0OCYXKIaeHus, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPAWMHUPOBAaTH CBOM JIEUCTBUS C JPYTMMH WICHAMU KOMAaH/[BI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHble y4eOHbIe JAeiicTBUS

Camoopranmsanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aJTOPUTM pELICHUS 3aJaud (WIH €ro
4acTh), BBIOMPATH CMOCOO pelieHusi ¢ y4ETOM HMEIOIIHUXCA PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBaTh H KOPPEKTHPOBATH
BapUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOLIecca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
HAWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WU HEIOCTUKEHUS LENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHBI

K koHmy oOyuenuss B 7 kJjacce oOOyYarolIMiiCs TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh M3ydeHHBIE TE€OMETPUYECKHE (QUTYPBI, ONpPEACNSITh HUX
B3aMMHOE pacIoJiOKEeHHe, H300paxkaTb reoMeTpUyYecKhe (Urypbl, BBINOJIHATH
YEPTEKHU T10 YCIOBUIO 3a1auu. I3MEpATh JTMHEUHBIE U YTIIOBBIE BEIUYHUHBI. Pemarh
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyIO OILICHKY JIMHEHHBIX U YIJOBBIX BEJIMYUH TPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Pasznmuuath pa3Mepbl ITHUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIIOJIb30BAThH
IPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB IIPH PEIICHUH 33/1a4.

[IpoBOUTE JTOTHYECKUE PACCYXKICHUS C MCIIOIB30BAHHEM T€OMETPUUYECKUX
TEOpEM.

[Tonb30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM M€JIMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEILLIEHUU N'€OMETPUUYECKHUX 3a/ay.

Onpenensts napaieIbHOCTh MPSAMBIX C TTIOMOIIBIO YTIIOB, KOTOPbIE 00pa3zyeT
¢ HUMHU cekymasa. OnpenensaTe napajuielIbHOCTh MPSAMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieT4aTon Oymare.

[TpoBOIUTH BRIUMCIICHUS K HAXOUTh YNCIOBBIC M OyKBEHHbBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a/1a4axX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHUU [BYX
NapaJuIeIbHbIX MPSAMBIX CEKYILIEW. Pemars npakTudyeckue 3aJauyu Ha HaXOXKJICHUE
YTJIOB.

Bianetp mNOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMEThb ONPENEATh
OMCCEKTPHCY yIJla U CEPEIMHHBIN MEPICHANKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLICHUN 3a7a4.

Biagetp moHSATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHtp. I[lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAVWHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BinaneTe noHsiTHeM KacaTelbHOM K OKPY’KHOCTH, IOJIb30BAThCSI TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCSA MPOCTEUIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMM, TTOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHUSI C IIOMOLIBIO LIUPKYJIS U
JINHEWKMU.

K koHmy oOydenuss B 8 kJjacce oOy4aroImIMiiCsi TMOJTYYUT CIECAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, HUX JIJIEMEHTHI,
IIOJI30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3aa4.

[IpuMeHsATh CBOICTBA TOYKM MEpPECEUYEeHUs] MEIHUaH TPEyrojbHUKa (LIeHTpa
Macc) B pEILIEHUH 3a/1ay.

Brnaners monsiTueM cpeHeli IMHUU TPEYTOJbHUKA U Tpaneluu, TPUMEHSTh UX
CBOWCTBA IIpU PELIECHUH reoMeTpudecKkux 3anad. Ilons3oBaTbes teopemont Daneca
U TEOpPeMOl O MNPONOPUUOHAIBHBIX OTpe3KaxX, NPUMEHSATh HUX IS pelIeHUs
NPaKTUYECKUX 3a]a4.

[IpuMeHsTh IPpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1au.

[lonb3oBaThcst Teopemoi Iludaropa npns permieHUs TEOMETPUUYECKUX H
npakTrueckux 3agad. CTpouTh MaTeMaTUYECKYIO MOJIEb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIBHO AEJAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnanerp TOHATMSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCS 3TUMHU MOHATHUAMHU ISl PELICHUS
NPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIIOCOOaMH) TUTOMIAAL TPEYTOJIbHUKA M TUIOLIAIU
MHOTOYTOJIbHBIX ~ Quryp (moyb3ysich, Tl€ HEOOXOIHUMO, KaJbKyJISATOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMH BIHMCAHHOTO M UEHTPAJIbHOIO YIJIA, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEeXAYy XopAaMu (CEKYLUIUMHU) U YIJIE MEXKIY
KacaTeJIbHOW M XOPAOM MPHU PEIICHUU N'€OMETPUYECKUX 3a/1a4.

Brnanerp MoHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENH JUIs 3a7a4 PeaibHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYHCICHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOydenuss B 9 kjacce oOydyarolIMiicsi MOJTYyYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIUYHBIE 3JIEMEHTHl TMPAMOYTOJBHOIO TPEYTOJbHUKA («pEIICHUE



MPSIMOYTOJIBHBIX TPEYTrOJIBLHUKOBY). HaxoauTh (¢ MOMOIIBbIO KAJIbKYJISTOPA) JITHHBI
Y yTJIbl 1Sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcss popMysiaMH MPUBEIECHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUJII HAXOXJACHHS COOTHOLIEHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMH.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4YHbIX
AJIEMEHTOB TPEYrolbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATH HX NpH
pELIeHUH T€OMETPUUYECKHX 3a]1ay.

Brnagets nonatusmMu npeoOpa3zoBaHus 10100Hs, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HbIx ¢uryp. Ilonp3oBarbest cBOMCTBaMHU MOAOOUS MPOU3BOJIBHBIX (QUTYD,
yMETh BBIYHCIATH UIMHBI M HAXOJIUTh YIJbl y MOAOOHBIX ¢uryp. lIpumeHSITH
CBOICTBA mMOAO00MSI B MPAKTUYECKUX 3ajadyaX. YMETb MPUBOAUTH TMPUMEPHI
NOJIOOHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHMMATh MX TEOMETPUYECKUM M (U3HUECKUI
CMBICII, TIPUMEHATh HMX B PEIICHUH TEOMETPUYECKUX U (PU3NYECKUX 3a]ad.
[TpuMeHsTh CKaNsipHOE MPOU3BEIEHUE BEKTOPOB ISl HAXOXKICHUS IJTUH U YTJIOB.

[Tonp30BaThCss METOAOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSTh €70 B PELICHUU
reOMEeTPUYECKUX U MIPAKTUUECKUX 3a7au.

Bnanerp moHATHSMH NPaBUIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH M PaJMaHHON Mepbl yria, yMEeTh BBIUMUCIATH IIOLIA/lb
Kpyra u ero yacteid. [IpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKUX 3a]a4ax.

Haxoauth ocu (Miau LEHTpBI) cUMMETpUM (GUTYp, HNPUMEHATH JIBHIKEHUS
IUIOCKOCTHU B MPOCTEHIINX CITydasiX.

[IpyuMeHATh MOJydYeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTHYeCKHUe
MOJIEJH JJIS 3a/1a4 PEaIbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Konrpoasubie | IlpakTnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
IIpocreitmue reomerpudyeckue GUrypsl U
1 I/I)I() cBoiicTBa. 3me erl)me reomi) I/IzI;CKI/IX 14 bubmmorexa [OK
' p P https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 TpeyroseHmi 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NpsIMBIE, CYyMMa YTIJI0B 14 1 bubnnoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTB U KpyrT. [ 'eoMeTprueckue bubnuoreka [IOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tosropenne, obodwenHe suarui 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

8 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | IIpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
! HerbipExyroabHHK 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MIPOIOPITMOHATBHEIX OTPE3KaX, 0 00HbIe 15 1 bubmorexa [IOK
porioph P > 04 https://m.edsoo.ru/7f417e18
TPEYrOJbHUKA
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB u faHoro onTHIiIIX ¢ur 14 1 brommorexa [TOK
peyr 4 YP- https://m.edsoo.ru/7f417e18
[Tnomaamu mogoGHBIX GUTYp
4 Teopema I[Tudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriabl B OKpYy)KHOCTH. Briicanuble u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubnuoreka [IOK
6 I1 606 4 1
OBTOPEHIE, OOODIIEHICE SHATHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 6 0



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

9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB M TeM nudgpoBbie
Ne i/ P Kontpoabsubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBarTe/ibHbIE
padoThI padoTbl
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnuoreka [IOK
CUHYCOB. Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nogoous. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
3 Bexroput 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA TUTIOCKOCTH 9 1 bubmorexa [OK
P b https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJILHUKH. JJTHA
5 of HOCTH U TIJIO y; b Kpyra . 8 bubmmorexa [IOK
Py t Hu pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei
bu6mmoreka [JOK
6 6
JBHiKeHIS WIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3ALIUS 7 5 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

IIOYPOYHOE INTAHUNPOBAHUE

7 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HHU(POBBIC
n/n Beero| Kowurpomsnsie | TTpaxtuueckue | H3YICHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
1 |IIpocrteiine reoMeTpudeckre 0ObEKThI 1 bubnuoreka [JOK
https://m.edso0.ru/8866b724
2 | MHOrOyroybHUK, JIOMaHast 1 bubnuoreka [JOK
https://m.edsoo.ru/8866ch6a
3 |CMmexHBIC U BEPTUKAIBHBIC YTIIbI 1 bubnuorexa [JOK
https://m.edso0.ru/8866¢5c0
4 |CMexHBIE U BEPTHKATHHBIC YTIIbI 1 bubnuorexa [JOK
https://m.edsoo0.ru/8866¢7be
5 |CMmexHBIC U BEPTUKAIBHBIC YTIIbI 1
6 [CmexHBIC U BEPTUKAIBHBIC YTIIbI 1
7  |CMeXHBIC U BEPTUKAIBHBIC YTJIbI 1
8 |CmexHBbIC U BEPTUKAIBHBIC YTIJIbI 1
9 |M3mepeHue NTMHEHHBIX U YIJIOBBIX BEIMYMH, 1
BBIUHCIIEHUE OTPE3KOB U YIJIOB
10 |M3mepeHue TMHEHHBIX U YTIIOBBIX BEJIHYMH, 1 bubnuorexa [IOK
BBIUMCIICHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c¢3ea
11 |M3mepeHue TMHEWHBIX U YTIIOBBIX BEJIHYHH, 1
BBIUMCIIEHUE OTPE3KOB U YIJIOB
12 |H3MepeHune JIMHEHHBIX U YIIIOBBIX BEJINYMH, 1
BBIUMCIIEHUE OTPE3KOB U YIJIOB
13 |I[lepumertp u muouiaas GUryp, COCTaBICHHBIX U3 1
PSIMOYTOJIbHUKOB
14 |Ilepumertp u miouiaas GUryp, COCTaBICHHBIX U3 1
PSIMOYTOJIbHUKOB
15 |[lonsiTe O paBHBIX TPEYTOJIbHUKAX U IEPBUYHbBIE 1 bubnuorexa [IOK

NIPEJCTaBICHUS O PaBHBIX (PUTypax

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



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kowurpomsnsie | TMpaxtuueckue | H3YTCHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl

16 |Tpu npusHaKa paBeHCTBA TPEYrOJLHUKOB 1 bubnuorexa [JOK
https://m.edsoo.ru/8866d1fa

17 |Tpu npusHaka paBeHCTBA TPEYTrOJIbHUKOB 1 bubnuoreka [JOK
https://m.edso0.ru/8866d34e

18 |Tpwm npu3HaKa paBeHCTBA TPEYrOJHLHUKOB 1 bubnuoreka [JOK
https://m.edsoo.ru/8866e01e

19 |Tpwm npusHaKa paBeHCTBA TPEYrOJILHUKOB

20 |Tpwm mpu3HaKa paBeHCTBA TPEYTOJIBHUKOB

21 |Tpwu mpu3HAKa paBEeHCTBA TPEYTOJIBHUKOB bubnuoreka [JOK
https://m.edsoo.ru/8866e88e

22 |IIpu3HaKy paBeHCTBA NPSIMOYTOJIbHBIX TPEYrOJIbHUKOB

23 |IIpu3Haku paBeHCTBA NPAMOYTOJIbHBIX TPEYTOJIbHUKOB

24 |CBo#CTBO MeAMaHbI MPSIMOYTOJIHBHOTO TPEYTrOJIbHUKA, bubnuorexa [JOK

MPOBEIEHHON K TUIIOTEHY3¢E https://m.edsoo.ru/8866e9ec
25 [CBoiicTBO MeAMaHbI MPSMOYTOJIHHOTO TPEYrOJIbHUKA, 1
IIPOBEAEHHON K THIIOTEHY3€

26 |PaBHOOEIpEHHBIE U PABHOCTOPOHHHUE TPEYTOJIBHUKU 1 bubnuoreka [JOK
https://m.edsoo.ru/8866d6fa

27 |Ilpu3Haku U CBOWCTBA paBHOOEAPEHHOTO TpeyrojapbHuKa | 1 bubnuoreka [JOK
https://m.edso0.ru/8866d880

28 |IIpu3Haku u cBOMcTBa paBHOOEIPEHHOTO TpeyroipHuka | 1 bubnuoreka [IOK
https://m.edso0.ru/8866d880

29 |IIpu3Haku 1 cBOMcTBa paBHOOEIPEHHOTO TpeyroipHuka | 1 bubnuoreka [IOK
https://m.edsoo0.ru/8866e26¢

30 |HepaBencTBa B reomMeTpun

31 |HepaBeHcTBa B reoMeTpuun bubnuorexa [IOK
https://m.edsoo.ru/8866e3a2

32 |HepaBeHcTBa B T€OMETPHUH 1



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kowurpomsnsie | TMpaxtuueckue | H3YTCHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
33 |HepaBencrBa B reomerpun
34 |IIpsMOyroJIbHBIN TPEYTOJIBHUK ¢ yriiom B 30° bubnuoreka [JOK
https://m.edsoo.ru/8866eb22
35 |[IpsmMoyrosbHBIN TPEYrOJIBHUK ¢ yriiom B 30°
36 |KoutposbHas padota mo teme "TpeyroabHuKn" 1 bubnmoreka [JOK
https://m.edsoo.ru/8866echc
37 |IlapamrenpHbIe IPSIMBIC, KX CBOMCTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/8866ef64
38 |Ilarerii moctynar EBkimna
39 |[Hakpect nexarniuie, COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE bubnuorexa [JOK
yIJIbI, 00pa30BaHHBIE MTPU TIEPECCUCHUH MTAPAJICTIbHBIX https://m.edsoo.ru/8866f086
MPSAMBIX CEKYILEH
40 |HakpecT nexaniue, COOTBETCTBEHHBIE U OJHOCTOpPOHHKE | 1
yIJibl, 00pa30BaHHbIE [IPU NEPECEUCHUH NapalIesIbHbIX
MPSAMBIX CEKYILEH
41 |Hakpecrt nexaiuue, COOTBETCTBEHHbIE U OJHOCTOpOHHUE | 1
yIJibl, 00pa30BaHHbIE [IPU NIEPECEUEHUH MapalIeIbHbIX
NPSIMBIX CEKYIIeH
42 |Hakpecrt nexaiuue, COOTBeTCTBEHHbIE U OJHOCTOpOHHUE | 1
yIJ1bl, 00pa30BaHHbIE IPU IIEPECEUCHUN NapalIeIbHbIX
NPSIMBIX CEKYIIeH
43 |Hakpecrt nexainue, COOTBETCTBEHHbIE U OTHOCTOpOHHHUE | 1 bubnuorexa [IOK
yTJIbI, 00pa30BaHHbIE IPU NIEPECEUCHUN TTapallIesIbHBIX https://m.edsoo.ru/8866f3b0
MPSAMBIX CEKYIIEN
44 |IIpu3Hak napaeabHOCTH MPSIMBIX Yepe3 paBEHCTBO 1
pPacCTOSHUN OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOM
45 |IIpu3Hak napayienbHOCTH MPSIMBIX Yepe3 PaBEHCTBO 1
pPacCTOSHUN OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOM
46 |(Cymma yriioB TpEyroJbHHKA 1 bubnmoreka [JOK



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kowurpomsnsie | TMpaxtuueckue | H3YTCHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl

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

47 |Cymma yriioB TpeyrojJbHUKa 1 bubnuotexa [JOK
https://m.edsoo0.ru/8866f8ba

48 |BuemrHue yribl TPEYTroIbHUIKA 1 bubnuoreka [JOK
https://m.edsoo.ru/8866fa5e

49 |BHemrHuMe yriibl TPEYTroIbHUKA

50 |KonTtposbHas padota o Teme "llapamieabHbIe IPSIMBIE, 1 bubnuorexa [JOK

CyMMa yTJIOB TPEYyrojbHUKA" https://m.edsoo.ru/8866fe6e

51 [OkpyXHOCTB, XOPJIbI U TUAMETP, UX CBOMCTBA 1 bubnuorexa [JOK
https://m.edso0.ru/88670800

52 |[KacatenbHas K OKpY)KHOCTH 1 bubnuorexa [JOK
https://m.edsoo.ru/88670e9a

53 |[OKpyXHOCTh, BIIUCAHHAS B YTOJI

54 |OKpyXHOCTh, BIIUCAHHAS B YTOJI

55 [([Tonstue o 'MT, npumeHeHue B 3a1a4ax bu6mmoreka [IOK
https://m.edso0.ru/8867013e

56 ([Tonstue o 'MT, npumeHeHue B 3a/1a4ax 1 bu6mmoreka [JOK
https://m.edso0.ru/88670508

57 |buccekTpuca U cepeIuHHBIN MEPIEHIUKYIIAP KaK 1

reoOMEeTPHYECKHUEe MeCTa TOUEK

58 |OKpyXHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA 1 bubnuoreka [IOK
https://m.edso0.ru/88670a62

59 |OKpyXHOCTb, OIIMCAHHAS OKOJIO TPEYTOJIbHUKA

60 |OkpyXHOCTb, BIUCAHHASI B TPEYTOJbHUK bubnuorexa [IOK
https://m.edso0.ru/8867103e

61 |OKpyXHOCTb, BIUCAHHAS B TPEYTOJIbHUK

62 |IIpocreiimue 3a1aun Ha MOCTPOEHUE bubnuorexa [IOK

https://m.edso0.ru/88671188



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kowurpomsnsie | TMpaxtuueckue | H3YTCHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
63 |IIpocreiimme 3ama4n Ha TIOCTPOCHUE 1 bubmmoreka [JOK
https://m.edsoo.ru/886712d2
64 |KonTpospHas paboTa mmo teme "OKpY>KHOCTb U KpPYT. 1 1 bubnuoreka [JOK
I'eomeTrpuveckue moctpoeHus" https://m.edso0.ru/88671462
65 |IloBTOpenue u 0000MEHNE 3HAHMI OCHOBHBIX TTOHITHIA 1 bubnuotexa [JOK
M METOJIOB Kypca 7 Kiacca https://m.edso0.ru/886715b6
66 |HMToroBas KOHTpOJIbHAS paboTa 1 1 bubnuorexa [JOK
https://m.edso0.ru/886716ec
67 |IloBTOpeHwe u 0000MEHNE 3HAHWH OCHOBHBIX TTOHITHIHA 1
Y METOJIOB Kypca 7 Kiiacca
68 |[[ToBTOpeHue u 0000IMEeHE 3HAHNI OCHOBHBIX IMOHSATHN 1 bu6mmoreka [IOK
M METOJIOB Kypca 7 Kiacca https://m.edso0.ru/886719bc
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0
8 KVIACC
No Tema ypoka KommuectBo yacoB Hara DneKTpOHHBIC UPPOBHIC
n/n Beero| Kourpombusie | Tpaxruueckue | A3YICHAS 00Opa3oBaresibHbIE PECYPChI
paboThI padoThI
1 |[apamnenorpamm, ero Nnpu3HaKku U CBOMCTBA 1 bubnuoreka [IOK
https://m.edso0.ru/88671af2
2 |Ilapamienorpamm, ero npu3Haku 1 CBOMCTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/88671ca0
3 |ITapamnenorpamm, ero npu3Haku U CBOMCTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/88671ca0
4 |YacTHble CiIyyaH MapajuieaorpaMmMoB (IPSMOYTOJIbHUK, 1 bubnuorexa [IOK
poMO, KBasipar), UX MPU3HAKH U CBOWCTBA https://m.edsoo.ru/88671dea
5 |YacTtHble cilyyau mapaiesiorpaMMoB (MIPsIMOYTOJIbHHUK, 1 bubnuorexa [IOK
poMO, KBaspar), UX MPU3HAKH U CBONCTBA https://m.edso0.ru/88671f20
6 |YacTtHble cilyyau mapaiesorpaMMoB (IPSIMOYTOJIbHHUK, 1 bubnuoreka [IOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/m Beero| Konrpomsasie | TTpaxriueckue | A3YICHAA 00pa3zoBaTebHBIEC PECYPCHI
paboThl paboThl
pPOMO, KBaJIpaT), UX MPU3HAKKA U CBOWCTBA https://m.edso0.ru/8867209¢c
7 | Tpaneuus 1 bubnuorexa [JOK
https://m.edso0.ru/88672358
8 |PaBHOOOKAS M IPSIMOYTOJIbHAS TPATICIIHN 1 bubnuoreka [JOK
https://m.edsoo0.ru/8867252¢
9 |PaBHOOOKAS M IPSIMOYTOJIbHAS TPAIICIIHN 1 bubnmuorexa [JOK
https://m.edso0.ru/88672858
10 |Mertox ynBoSHHS MEINAHBI 1 bubnuoreka [IOK
https://m.edsoo0.ru/88672b14
11 |[eHTpanbHas CHMMETPHS 1 bubmuorexa [JOK
https://m.edsoo.ru/88672b14
12 |KontponbHas padoTa no Teme "UeThpEéXyropHUKN" 1 1 bubmuorexa [JOK
https://m.edso0.ru/88672c9a
13 |Teopema daneca u TeopeMa 0 IPOMOPIIHOHATIBLHBIX 1 bubmuoreka [JOK
OTpe3Kax https://m.edso0.ru/8867337a
14 |Cpenusis TUHUS TPEYroabHUKA 1 bubnuoreka [JOK
https://m.edsoo.ru/88672e0c
15 |Cpenusis AuHUS TPEyroJbHUKA 1 bubnuoreka [JOK
https://m.edsoo0.ru/88672f38
16 |Tpanenus, e€ cpenHss JIUHUAS 1 bu6mmoreka [JOK
https://m.edso0.ru/88672358
17 |Tpanenus, e€ cpenHss TMHUS 1 bubnunoreka [JOK
https://m.edso0.ru/88673064
18 |I[IpomoprioHaIbHBIE OTPE3KU 1 bubnuoreka [IOK
https://m.edso0.ru/88673794
19 |[IpomnoprrioHaIbHBIE OTPE3KU 1 bubnuorexa [IOK
https://m.edso0.ru/88673794
20 |LlenTp Macc B TpeyrojbHHUKE 1 bubnuorexa [IOK

https://m.edsoo.ru/886738fc
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Konrpomsasie | TTpaxriueckue | A3YICHAA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
21 |IlomoOHbIE TPEYrOJBEHUKI 1 bubnuorexa [JOK
https://m.edso0.ru/88673a78
22 | Tpu npu3HaKa 1mogo0ust TpEyroIbHUKOB 1 bubnuorexa [JOK
https://m.edsoo.ru/88673bae
23 | Tpu npu3HaKa 1mogo0ust TpEYroIbHUKOB 1 bubnnorexa [JOK
https://m.edso0.ru/88673d52
24 | Tpu npu3HaKa 1mogo0ust TpEyroIbHUKOB 1 bubnuoreka [IOK
https://m.edso0.ru/8867400e
25 |Tpu npu3Haka 1mo1o0us TPEYroIbHIUKOB
26 |[Ipumenenue moo0UsI MPU PEIICHUH MPAKTHYECKUX 3a1a4
27 |KontponsHas padota o teme "Ilogo06HbIE TpEyroIbHUKH" 1 bubmuorexa [JOK
https://m.edsoo0.ru/8867445a
28 |CaoiicTBa MmIomasei reOMeTpuIECKux GUryp 1 bubmuorexa [JOK
https://m.edsoo.ru/886745fe
29 |Dopmysasl IS TUIOMIATH TPEYTOJIbHUKA, TapajuiesiorpaMMa 1 bubnmuoreka [JOK
https://m.edso0.ru/88674860
30 |Dopmysabl IS TUIOMIATN TPEYTOJIbHUKA, TapauieiorpaMMa 1 bubnuoreka [JOK
https://m.edsoo0.ru/88674a22
31 |Dopmy:bl Ui MIIOMAAN TPEYTOJIbHUKA, MapaieorpaMma 1 bubnunoreka [JOK
https://m.edsoo.ru/88674a22
32 | DopMysbl A7 IIIOLIAAN TPEYrojabHHUKA, apajierorpaMma 1 bubnuoreka [IOK
https://m.edso0.ru/88675288
33 | @opMyibl A MIIOLIAM TPEYTOIbHUKA, TapajliesorpaMmMa 1 bubnuoreka [IOK
https://m.edso0.ru/8867542c
34 |Bbruncienue miomaaei CloxHbIX Guryp 1 bubnuorexa [IOK
https://m.edso0.ru/88674e78
35 |IInomaau puryp Ha kier4aroii Oymare 1 bubnuorexa [IOK
https://m.edso0.ru/8867473e
36 |IInomaau nogoGHbBIX GUTyp 1
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Konrpomsasie | TTpaxriueckue | A3YICHAA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
37 |IInomaan mogoGHbBIX GHUTYp
38 |3amaum ¢ MPAKTHUECKUM COJICP)KAaHHEM bubmmoreka [JOK
https://m.edso0.ru/88675558
39 |3amaud ¢ MPAKTHUECKUM COJICp)KaHHEM 1 bubmmoreka [JOK
https://m.edso0.ru/88675684
40 |Pemrenue 3a1a4 ¢ TOMOIIBIO METOIA BCIIOMOTATEIHLHON 1 bu6moreka [IOK
TUTOIIA M https://m.edso0.ru/88674190
41 |KoutpomsHas pabota no teme "[lnomanp" 1 1 bubnuoreka [IOK
https://m.edso0.ru/8867579c¢
42 |Teopema I[Tudaropa u e€ mpumeHeHue 1 bubmuorexa [JOK
https://m.edso0.ru/88675918
43 |Teopema I[Tudaropa u e€ mpumeHeHue 1 bubmuorexa [JOK
https://m.edso0.ru/88675918
44 |Teopema I[Tudaropa u e€ mpumeHeHue 1 bubmuoreka [JOK
https://m.edsoo.ru/88675abc
45 |Teopema [Tudaropa u eé mpumeHeHue
46 |Teopema I[Tudaropa u e€ mpumeHeHue
47 |OmpeneneHre TPUTOHOMETPUUECKUX (PYHKIIMH OCTPOTO bubnunoreka [JOK
yIJia IpSIMOYTOJIbHOTO TPEYTOJIbHUKA, TPUTOHOMETPHUYECKHE https://m.edsoo0.ru/88675d32
COOTHOILICHUS B MPSIMOYT'OJIbHOM TPEYTOJIbHUKE
48 |OCHOBHOE TPUTOHOMETPUUECKOE TOKECTBO 1 bubnuoreka [IOK
https://m.edsoo.ru/88675f44
49 |OCHOBHOE TPUTOHOMETPUUECKOE TOKECTBO
50 |OcHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO
51 |KontponbHas pabota o teme "Teopema Iludaropa u 1 bubnuorexa [IOK
Hayajia Tpuronomerpun" https://m.edsoo.ru/8a1407e8
52 |BnucaHHbIE U LIEHTPAIBHBIE YIJIbI, YOI MEXKIY 1 bubnuorexa [IOK

KacaTeJIbHOU U XOpAOU

https://m.edsoo.ru/8al415b2
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Konrpomsasie | TTpaxriueckue | A3YICHAA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
53 |BrnucaHHBIC U ICHTPAIBHBIE YTIIBI, YTOJI MEXKIY 1 bubnuorexa [JOK
KacaTeJIbHOU U XOPJIOH https://m.edsoo.ru/8a141940
54 |BrniucanHbIe U IIEHTPAJIBHBIE YTIIBI, YTOJI MEXKY 1 bubnuorexa [JOK
KacaTeJIbHOW ¥ XOpI0i https://m.edsoo.ru/8al141b34
55 | VYrasl MeXAY XOpJaMH U CEKYITUMU
56 | Yriel MeXITy XOpJIaMH U CEKYITIMH
57 |BrnucaHHbIE U ONMCAHHBIE YETHIPEXYTOJIBHUKH, UX bubnuoreka [IOK
MPU3HAKY U CBOMCTBA https://m.edsoo.ru/8a140f86
58 |BnmcanHbIe U OTIICAHHBIE YETHIPEXYTOJIBHUKH, MX 1 bubnuoreka [IOK
NPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
59 |BnucanHbIe ¥ ONTMCAHHBIE YETHIPEXYTOIBHUKH, UX 1 bubmuorexa [JOK
NPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
60 |IIpumeHeHue CBOMCTB BIUCAHHBIX U ONMCAHHBIX 1
YeThIPEXYTOJLHUKOB P PEIICHUH T€OMETPUUYECKUX 3a/1au
61 |[IpuMeHEeHHME CBOMCTB BIMCAHHBIX U OMTUCAHHBIX 1
YeThIPEXYTOJILHUKOB P PEIICHUH T€OMETPUUYECKUX 3a]1au
62 |B3anmHOE pacnoioKeHHUE ABYX OKPYKHOCTEH, 00IIme 1 bubnuoreka [JOK
KacaTeIbHbIC https://m.edsoo.ru/8al410a8
63 |Kacanue okpykHOCTE 1 bubnuoreka [IOK
https://m.edsoo.ru/8a1410a8
64 |KoutponbHas paboTa o Teme "YTibl B OKPYKHOCTH. 1 1 bubnunoreka [JOK
Briucansble U onrcaHHbIe YeThIPEXyroJbHUKN" https://m.edsoo.ru/8a141c88
65 |IloBTOpEeHME OCHOBHBIX MOHATHI U METO/I0B KYpcoB 7 U 8 1 bubnuoreka [IOK
KJIaccoB, 0000I1IeHe 3HAHUH https://m.edsoo.ru/8al41ddc
66 |IloBTOpEeHME OCHOBHBIX MOHATHI U METO/IOB KYpcoB 7 U 8 1 bubnuorexa [IOK
KJIaccoB, 000011IeHe 3HAHUH https://m.edsoo.ru/8al4lefe
67 |Hrorosast KoHTpoJIbHAs paboTa 1 1 bubnuorexa [IOK
https://m.edsoo.ru/8a142368
68 |IloBTOpEHVE OCHOBHBIX MOHATHIA U METOJIOB KYpcOB 7 U 8 1 bubnmoreka [JOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Konrpomsasie | TTpaxriueckue | A3YICHAA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
KJIacCOB, 0000IIeHe 3HAHUH https://m.edsoo.ru/8al420ac
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
Ne Tewma ypoxka KosmmuecTBo yacos [Hara DneKTpOHHbIE IU(PPOBBIE
n/m Beero| Konrpombubie | Ipaxriueckue | H3Y4CHHA o0OpazoBaresbHbIe PECYPCHI
paboTsI paboThI
1 |Onpenenenue TpUroHOMEeTpUYECKUX (QYHKIUHN YIIIOB OT 1 bubnuoreka [IOK
0° mo 180° https://m.edsoo.ru/8al424bc
2  |®opmysbl IPUBEICHUS
3 |Teopema KOoCHHYCOB bubnuorexa [JOK
https://m.edsoo.ru/8a14336¢
4 | Teopema KOCHHYCOB
5 |Teopema KOCHHYCOB bubnuorexa [JOK
https://m.edsoo.ru/8al42d5e
6 |[Teopema cuHycOB 1 bubnuorexa [JOK
https://m.edsoo.ru/8al42e8a
7 | Teopema cuHycOB
8 |Teopema cunycoB
9 |HaxoxJeHue JJIMH CTOPOH U BEJIMYMH YIJIOB bubnuorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8a1430b0
10 |PemeHue TpeyroiabHUKOB 1 bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
11 |PemeHue TpeyroiabHUKOB 1 bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
12 |Pemienue TpeyroiabHUKOB 1 bubnuorexa [IOK
https://m.edsoo.ru/8al42ac0
13 |Pemenue TpeyroiabHUKOB 1 bubnuorexa [IOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Komutpomsbie | Tpaktuueckue | H3Y4eHHA 00pazoBaTeNbHBIC PECYPCHI
paboThl paboThl
https://m.edsoo.ru/8al42ac0
14 |IlpakTruyeckoe MpUMEHEHHE TEOPEM CUHYCOB U 1 bubnuoreka [JOK
KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 |IIpakTHyeckoe MpUMEHEHHE TEOPEM CUHYCOB U 1
KOCHHYCOB
16 |KoutpomsHas pabota o Teme "Pemenne 1 1 bubnuoreka [JOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 |Ilonsartue o mpeoOpa3oBaHUU MOIOOUS 1 bubnuoreka [JOK
https://m.edsoo.ru/8a143ab0
18 |CooTBeTCTBEHHBIC AIEMEHTHI MOA0OHBIX (hUryp 1 bubnuorexa [JOK
https://m.edsoo.ru/8al43de4
19 [CooTBETCTBEHHBIC ANEMEHTHI MOJOOHBIX UTYD
20 [Teopema o mpoHU3BEIEHUU OTPE3KOB XOPJ, TEOPEMA O bubnuorexa [JOK
MIPOU3BEACHUN OTPE3KOB CEKYILHX, TEOPEMa O KBAJpaTe https://m.edsoo.ru/8al4406e
KacaTeJlbHOU
21 |[Teopema o MpoHU3BEIECHUH OTPE3KOB XOP/I, TEOpEMa O 1 bubnuorexa [JOK
MIPOU3BEACHUN OTPE3KOB CEKYIIHX, TEOPEMa O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJbHOU
22 |Teopema o MpoOMU3BEICHUN OTPE3KOB XOP/I, TEOpEMa O 1 bubnunoreka [JOK
MPOU3BEJICHUN OTPE3KOB CEKYIIHNX, TEOpEMa O KBajpaTe https://m.edsoo.ru/8al442da
KacaTeJlbHOU
23 |[IpumeHeHue TeopeM B pelICHUH T€OMETPUUECKUX 3a1au | 1 bubnuoreka [IOK
https://m.edsoo.ru/8a143f06
24 |IIpuMeHeHue TeOpeM B PELICHUN T€OMETPUUECKHUX 3a1au | 1 bubnuoreka [IOK
https://m.edsoo.ru/8al443fc
25 |[IpumeHeHue TeopeM B pelICHUH TeOMETpUUECKUX 3a1ayu | 1 bubnuorexa [IOK
https://m.edsoo.ru/8a144578
26 |KonTposbHas pabota no teme "[IpeoOpazoBanue 1 1 bubnuorexa [IOK

noo0usi. MeTpuieckue COOTHOIIEHHS B OKPY>KHOCTH "

https://m.edsoo.ru/8al447a8
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Komutpomsbie | Tpaktuueckue | H3Y4eHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
27 |OmpeneneHre BeKTOpoB. Puznveckuii u 1 bubnuorexa [JOK
Te€OMETPUIECKUI CMBICT BEKTOPOB https://m.edsoo0.ru/8a144960
28 |CrnoxeHue v BBIYUTAHNUE BEKTOPOB, YMHOKCHHE BekTopa | 1 bubnuotexa [JOK
Ha YHCIIO0 https://m.edsoo.ru/8al44a8c
29 |CrnoxeHue v BBIYUTAHUE BEKTOPOB, YMHOKCHHE BekTopa | 1 bubnuotexa [JOK
Ha YHUCIIO https://m.edsoo.ru/8al44d52
30 |CnosxeHue v BEIYUTaHUE BEKTOPOB, YMHOKEHHE BekTopa | 1
Ha YHUCIIO
31 |Pa3moxeHue BeKTOpa MO IBYM HEKOJTHHEAPHBIM 1
BEKTOpam
32 [(KoopauHaThl BEKTOpa 1 bubnuorexa [JOK
https://m.edsoo.ru/8al44fbe
33 |[CxkanspHOE MPOU3BEACHIE BEKTOPOB, €0 MPUMEHEHHE 1 bubnuorexa [JOK
JUTSL HAXOXKJACHHS JUTHH U yIJIOB https://m.edsoo.ru/8a14539c
34 |CxanspHOE MPOU3BEICHUE BEKTOPOB, €0 MPUMEHEHHE 1 bubnuorexa [JOK
JUTS. HAXOXKJACHHS UTHH U YIJIOB https://m.edsoo.ru/8a14550e
35 [Pemenue 3aa4 ¢ MOMOIIBIO BEKTOPOB 1 bu6mmoreka [IOK
https://m.edsoo.ru/8al44c3a
36 |Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB 1 bu6mmoreka [JOK
https://m.edsoo.ru/8al458c4
37 |IIpuMeHeHHEe BEKTOPOB IS PelIeHUs 3a/1a4 (PU3UKH
38 |KouTposbHas paboTa o teme "BekTtops!"” 1 bubnuoreka [IOK
https://m.edsoo.ru/8a145b08
39 |/lexapToBBI KOOPAUHATHI TOYEK HA IMIIOCKOCTH
40 |YpaBHeHue npsAaMon bubnuorexa [IOK
https://m.edsoo.ru/8al45c48
41 |YpaBHeHHUE NpsIMOn
42 | YpaBHEHHE OKPYXHOCTH bubnuorexa [IOK

https://m.edsoo.ru/8al4635a
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https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Komutpomsbie | Tpaktuueckue | H3Y4eHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
43 |KoopauHaThl TOYCK NIEPEeCEUCHHS OKPYKHOCTH U Tipsimoii| 1 bubnuotexa [JOK
https://m.edsoo0.ru/8a146620
44 |Metoa KOOpAMHAT IPU PEILIEHUN T'€OMETPUUECKUX 1
3ajJa4, MPaKTHYECKUX 337134
45 |Metoa KOOpAMHAT IPU PEIIEHUU T€OMETPUUYECKUX 1
3aja4, MPaKTHYECKUX 33134
46 |MeTo KOOPAMHAT IPH PEIICHUN Te€OMETPUICCKIX 1
3aa4, MPaKTHYECKUX 33134
47 |KouTponbHas pabota no Teme "JlekapToBsl KoopauHatsl | 1 1 bubnuoreka [IOK
Ha TIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 |IIpaBWiIbHBIE MHOTOYTOJILHUKH, BEIYUCIICHUE MX 1 bubnuorexa [JOK
AIIEMEHTOB https://m.edsoo.ru/8al46fda
49 |Yucno n. JImuHa OKPYKHOCTH 1 bubnuorexa [JOK
https://m.edsoo.ru/8a1472c8
50 (Ywucno . J[muHa OKpYKHOCTH 1 bubnuorexa [JOK
https://m.edsoo.ru/8al4714c
51 |([nwHa KyTu OKPY>KHOCTH
52 |PaaguanHas Mepa yria bu6mmoreka [JOK
https://m.edsoo.ru/8al4714c
53 |Ilnomanp kpyra, ceKTopa, CerMmeHTa 1 bu6mmoreka [JOK
https://m.edsoo.ru/8al47426
54 |IInomane Kpyra, CeKTOpa, CerMEHTa 1 bubnuoreka [IOK
https://m.edsoo.ru/8al47750
55 |IInomane Kpyra, ceKTopa, cerMeHTa 1 bubnuoreka [IOK
https://m.edsoo.ru/8a147750
56 |IloHsaTHE O IBMXKECHUHU IIOCKOCTH 1 bu6moreka [JOK
https://m.edsoo.ru/8a147c82
57 |IlapannensHbIN EPEHOC, TOBOPOT 1 bubnmnoreka [JOK

https://m.edsoo.ru/8al47f16



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Komutpomsbie | Tpaktuueckue | H3Y4eHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
58 |IlapamtensHBINA MEPEHOC, IIOBOPOT 1 bubnuotexa [JOK
https://m.edsoo.ru/8a147f16
59 |[apamienbHbIH TIEpeHOC, TOBOPOT
60 |[lapamienbHBIH TIEpeHOC, TOBOPOT
61 |[IpumeHeHue MBMKEHUH MPH PEIICHUH 3a7a4 bubnuoreka [JOK
https://m.edsoo.ru/8a1480e2
62 |KonTpospHas paboTa o temam "lIpaBuibHBIC 1 1
MHOTOYTOJIbHUKH. OKPYXHOCTb. J[BMKEHUS TIIOCKOCTH"
63 |IloBTOpeHHe, 0000MEHNE, CHCTEMATH3AIUS 3HAHUM. 1 buonuoreka [JOK
W3MepeHne reoMeTpuYeCKUX BeTUUrH. TpeyrobHUKH https://m.edsoo.ru/8a148524
64 |(IToBTOpeHue, 0000IIeHNEe, CHCTEMATH3aIlIs 3HAHUH. 1 bu6moreka [IOK
[MapanenbHble U MEPICHIUKYISPHBIE IPSIMbIC https://m.edsoo.ru/8a148650
65 |[[ToBTOpeHme, 0000IIeHNEe, CHCTEMAaTH3aIUs 3SHAHHH. 1
OKpyXHOCTP U KpyT. ['eoMeTpHUeCcKIe MOCTPOCHHSI.
VYTIBI B OKPY)KHOCTH
66 |([ToBTOpeHue, 0600IIEHNEe, CHCTEMATH3aIMs 3HAHUH. 1
BrincanHble 1 ONMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB
67 [HToroBas KOHTpOJIbHAS paboTa 1 1 bubnunoreka [JOK
https://m.edsoo.ru/8a148920
68 |[[loBTOpeHHE, 0000IIEHNE, CHCTEMATU3AIMS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOI
MPOBEPSIEMOro N
00pa3oBaTeJIbHOI MPOrpaMMBbI OCHOBHOTO 00111er0 00pa30BaHus
pe3yJjbTara
6 I'eomerpus
Pacrio3naBate W3y4eHHBIE TeOMETpHUECKUE (PUTYPBI, ONIPEIEISITh UX
B3alIMHOE€ paCIOJIO’KEHUE, M300paxaTb TreoMeTpudeckue (Urypsl,
6.1 BBITIOJTHATh YEPTEKU 10 YCIOBHUIO 3ajaud. V3MepsATh JMHEWHBIC H
YIJIOBBIC BEJTMYMHBI. PeraTs 3a1aun Ha BRIYUCIICHUE JUTMH OTPE3KOB
Y BEJIMYWH yIJIOB
Jlenate rpyOyI0 OIIEHKY TUHEHHBIX U YTIIOBBIX BEJIMYHH IPEMETOB B
6.2 peaqpbHON J>KW3HHW, pa3MepOB TPHUPOJHBIX OOBEKTOB. Paznmuarh
pa3Mepsl ITHX 0OBEKTOB 110 TOPSAKY BEITMIHHBI
6.3 CTpouTh 4epTEKHU K TECOMETPHICCKUM 3a1a4aM
[Monp30BaThCs NpU3HAKaAMU paBEeHCTBa TPEYrOJbHUKOB,
6.4 UCMOJIB30BaTh  TPU3HAKM HW  CBOMCTBA  PaBHOOCIPEHHBIX
TPEYroJILHUKOB IIPH PEUICHUH 33714
65 [IpoBOMTH  JIOTHYECKHE  PACCYyXACHHS C  HCIIOJIb30BaHHEM
' TEOMETPUICCKUX TEOPEM
[Tonp30BaThCst NpU3HAKaMU paBEeHCTBA PSIMOYTOJILHBIX
6.6 TPEYroJIbHUKOB, CBOHCTBOM MeE/MaHbl, IPOBEIEHHON K THUIIOTCHY3E
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUECKUX 3a/1a4
OnpenensaTh NapauieIbHOCTh MPSIMBIX ¢ TIOMOIIBIO YTJIOB, KOTOPBIC
67 o0pasyeT ¢ HUMH cekyinas. OnpeaensaTh NapaIeIbHOCTh MPSIMBIX C
' MIOMOIIIBI0 PABEHCTBA PACCTOSHHIA OT TOYCK OJTHOM MPSIMOM IO TOYEK
JpYroi npsmoi
6.8 Pemats 3a1aun Ha KeT4aToit Oymare
[IpoBOIUTH BBHIUMCICHHUS W HAXOJUTh YHCIOBbIE M OyKBEHHBIE
3HAUEHUsl YTJIOB B TEOMETPUUYECKUX 3a/layaX C KCIOIb30BaHHEM
6.9 CYMMBI YTJIOB TPEYTOJIHbHUKOB U MHOTOYTOJFHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHUU JBYX MapaUICNbHBIX MPSIMBIX
ceKylel. Pemars mpakTudeckue 3aaun Ha HAXOKICHHUE YTII0B




6.10

Bnagers moHSTHEM TIeOMETpPUYECKOIO MecTa TOYeK. YMETh
ONPENENATh OMCCEKTPUCY yIVIa U CEPEIUHHBIA NEPIEHIUKYIp K

OTPE3KYy KaKk T€OMETPUUECKNUE MECTA TOUEK

6.11

@opMyJIUpOBaTh ONPEACIICHUS OKPY)KHOCTU W Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, TOJIb30BaTbCS HX CBOWCTBAMH. YMETh

IMPUMCHATH OTU CBOICTBa IIpu pCIICHUH 3a1a4

6.12

Biramers noHsATHEM ONMCAHHOW OKOJIO TPEYTOJBHHKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. [lomp3oBarbes (akramMu O TOM, HYTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCSI B OJTHOM TOUKE, U
0 TOM, YTO CEpEAUHHBIE MTEPIIEHIUKYIISIPBI K CTOPOHAM TPEYTrOJIbHUKA

MEPECEKA0TCS B OJJHOM TOUKE

6.13

BJ'I&I[GTI) MMOHSATHEM KacaTeIbHOM K OKPY)XHOCTH, IIO0Jb30BATHCA
TEOPEMONl O TEpPHEHAMKYISIPHOCTH KacaTeJbHOM W pajuyca,

HpOBe)IéHHOFO K TOYKEC KaCaHUs

6.14

ITonp30BaThCs HpOCTefIIHHMH TCOMETPUICCKUMHU HEPABCHCTBAMU,

IIOHUMATh UuxX HpaKTI/IquKI/Iﬁ CMBICJI

6.15

[TpoBOIUTH OCHOBHBIE T'€OMETPUYECKHE MOCTPOEHUS C MOMOIIBIO

IUPKYJIS U IMHEUKU

8 KJIACC

Kon
NpoBePsIEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacrno3naBaTe OCHOBHBIE BUJIbI quBIpéXYFOHBHI/IKOB, HuX 3JICMCHTHEI,

MOJI30BaTLCSA NX CBOMCTBAMH IIpHu pCHICHNUU I'COMCTPHUICCKHUX 3aaa4

6.2

HpI/IMCHHTL CBOMCTBA TOYKH nepeceycHuss MEInaH TPCYroJIbHUKA

(meHTpa Macc) B pelieHuu 3a1a4

6.3

Bnaners moHATHMEM CpeNHEW JMHUM TPEYrOJbHHUKA WU TPANECLUU,
IPUMEHATh MX CBOMCTBA IIPU PEUICHUM T€OMETPUYECKUX 3azad.
[Tonp3oBatbes Teopemont Paneca U TEOPEMOU O MPONOPLUOHATIBHBIX

OTPE3KaX, IPUMCHATDb UX AJId PCIICHUA NPAKTUYICCKUX 3a/1a4




6.4

[IpumenaTs mnpu3Haku 1OMOOUS TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPUUCCKUX 3a1a4

6.5

[Tonb3oBaTbes Teopemoii [Indaropa ams pereHns reoMeTpu4eckux 1
IMPAKTHUYCCKUX  3ada4. CTpOI/ITI) MaTeMaTU4CCKyr0 MOJACIb B
IMMPAKTUYCCKUX 3aavdax, CaMOCTOATCIIbHO ACIIATh qepTéxc 1 HaXOAUThb

COOTBCTCTBYIOIIHEC JAJINHBI

6.6

Biagers noHsATHAMM CHHYCA, KOCUHYCA W TaHI'€HCA OCTPOrO yIJja
IIPSIMOYI'OJIBHOTO TpeyroibHuKa. [10ap30BaThCcs 3TUMHU HOHATUAMU

AT pEIICHHUA MMPAKTHYCCKUX 3a1a4

6.7

Boruncnate (pa3nuyHbIMEH COCOOaMHU) IUIOIIAAL TPEYTroOJIbHUKA U
IUIOIIAIM MHOTOYTOJbHBIX (GUryp (MOJIb3YSCh, TJ€ HEOOXO0IUMO,
KaJbKyJIATOpoM). IIpuMeHATh 1osiyueHHbIE YMEHUS B IPAKTHUECKUX

3a7a4ax

6.8

Bnagerp MOHATHUSIMM  BIOHCAHHOTO W LIEHTPAJIBHOTO  yIJa,
HCMOJIb30BAaTh TEOPEMBI O BIMCAHHBIX YIilaxX, yriax MEeXKIy XOpAaMu
(cexymmmu) U yriie MeXAy KacaTeIbHOW M XOPAOW TPH pelIeHUuU

TCOMETPUUCCKUX 3a1a4

6.9

BJ'Ia)IeTB IIOHATHUEM OIIMCAHHOT'O ‘ICTBIpéXYFOHBHI/IKa, IIPUMCHSATH

CBOMCTBa OMMCAHHOTO YEThIPEXYTOIbHUKA MPU PEIICHUH 3aa4

6.10

[IpuMeHsITH TOJIyueHHBIE 3HAHHUS HA TPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEH JJIs 3a7ad peabHOM KU3HU U IIPOBOAUTH
COOTBETCTBYIOILIME BBIUMCICHHUS C MPUMEHEHUEM TMOA00us U

TPUTOHOMETPHH (IIOJIB3YSICh, I/1€ HEOOXOIUMO, KAIbKYISITOPOM)

9 KJIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTb TPUTOHOMETPUUCCKUC q)YHKI_II/II/I OCTPBIX YI'NIOB, HAXOJAUTH C UX
IMOMOINBIO PA3JIMYHBIC 3JICMCHTHI MPAMOYI'OJIBHOTO TPECYrOJIbHUKA

(«pemieHne OPAMOYTOJbHBIX — TPEYroJILHUKOBY). Haxomuts (¢




IIOMOIIBIO KaJ'IBKy.H}ITOpa) JIMHBL W YIUIbL  JUIA HETAOIMYHBIX

3HAYEHUU

6.2

[Tonb3oBarbCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JIJII HAXOKIAEHUS COOTHOLIEHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYNHAMU

6.3

Hcnonp3oBare TEOpEeMbl CUHYCOB M KOCHUHYCOB JUISl HAXOXICHHUS
Pa3IUYHbIX IEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH I'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers mouatusMu npeoOpa3oBaHUs MOJO0OMS, COOTBETCTBEHHBIX
37eMEeHTOB MO00HBIX Guryp. [lonbp3oBaThes cBOMCTBaMH MOA00US
MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOUTh YTIIbI Y
noao0HbIX ¢uryp. [IpuMeHsITh CBOWMCTBA MOA00MS B MPAKTHUYECKUX
3ajayax. YMeTb MPUBOJUTH NpPHUMEpPHl MOAOOHBIX Quryp B

OKpY>KaloIlleM MUpe

6.5

[Monb3oBaThcss TEOpeMaMu O MPOU3BEJCHUH OTPE3KOB XOpPI, O

MIPOU3BEIECHUHU OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeabHOM

6.6

[Tonb30BaThcs BEKTOpaMM, IIOHMMATh UX TEOMETPUYECKH H
bu3nyecKuil CMbICI, IPUMEHATh UX B PEIICHUU T€OMETPUUECKUX U
duznueckux 3aaa4. [IpuMeHaTh ckalgspHOE MPOU3BEACHUE BEKTOPOB

AJI1 HAXOXKACHWA IJIUH U YI'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHATH €I0 B

PEIICHHUU I'€COMCTPHUYCCKUX U IIPAKTUYCCKUX 3aJla4d

6.8

BJ'Ia,Z[eTB IOHATUAMHA  IIPABUWJIBHOI'O  MHOI'OYI'OJIbHUKA, JUJIMHBI
OKPY’XHOCTH, AJHUHBI AYI'M OKPYXHOCTU U paHHaHHOﬁ MCPHI YTIIA,
YMCThH BbBIYUCIATH ILJIOIIaJIb Kpyra MU €ro yacTei. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHHS B IIPAKTUYCCKUX 3aavdax

6.9

Haxomute ocu wiM LEHTPHl CUMMETpUH (QUTYp, TPUMEHSTH

JABHXKCHUSA ITJIIOCKOCTHU B HpOCTCﬁMHX crydasax

6.10

HpI/IMeHHTB IMOJIYUYCHHBIC 3HAHWA HaA MPAKTUKE — CTPOUTH
MAaTEMaTHUYCCKUC MOACIIN IJId 3ada4 peaHbHOP’I JKU3HU U TPOBOAUTH

COOTBCTCTBYIOIIMEC  BBIYUCIICHUA C MPUMCHCHUCM HOI[06I/IH u




TPUTOHOMETPUYECKUX (PYHKIMHA (TOIB3YSCh,

KaJIbKYJISITOPOM)

raie HeoOXoIuMo,




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
HauanbHbie nonsaTus reomerpun. Touka, npsimasi, OTpE30K, Iyd. Yroin. Buel
6.1 yrioB. BepTukanbHble U cMexHble yribl. buccektpuca yria. JlomaHas,
MHOTrOYrojbpHUK. [lapamiensHOCTh U epHeHAUKYISIPHOCTD IPSIMbIX
6.2 Cummerpuunbie  (urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [Ipumepbl cUMMETPHH B OKPYKAIOILIEM MUpE
6.3 OcCHOBHBIE MOCTPOEHUS C MOMOULIBI0 LUPKYJIS M JUHEHKU. TpeyroiabHUK.
' BricoTa, meaunana, OuccekTpurca, uX CBOMCTBA
6.4 PaBHOOepeHHbIE ¥ pPaBHOCTOPOHHUN  TpeyroibHUKd. HepaBeHCTBO
' TPEYroJIbHUKa
65 CpoiicTBa W TMpHU3HAKH paBHOOEAPEHHOTO TpeyrosbHuKa. [lpusHaku
' paBEHCTBA TPEYrOJIbHUKOB
66 CpoiicTBa ¥ NOpHU3HAKM MapauiebHbBIX  OpsmbiX. CymMa  yrioB
' TpEeyroJibHUKA. BHENIHNE yriibl TPEYrOJIbHUKA
[IpsimoyronpHbIii  TpeyroJbHUK. CBOWCTBO MEIWAHBI MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, NPOBEAEHHOW K TunoreHyse. I[lpu3Hakm paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYroiabHbINA TPEYroJbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OoJblieM yriie W Oonblield CTOpOHE
TpeyroyibHUKa. [lepnenauKynsp 1 HaKIOHHas
6.9 l'eomerpuueckoe Mecto Toyek. buccekrpuca yrma U CepeIMHHBIN
' NEPHEHANKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTa TOUEK
OxpyXHOCTb M KpyI, XOplJa M JuaMeTp, MUX CBOWcTBa. B3auMHoe
6.10 pacIosoKeHUe OKpYyXHOCTH U mnpsMoil. KacarenpHas u cekymas k
OKPYKHOCTHU
6.11 OxpyXHOCTb, BIIMCAaHHAs B yroji. BnmcaHHas v onmcaHHas OKpYKHOCTH
' TPEYrOJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3/1eMEHT cOieP:KAHUSA
6 I'eomerpust
6.1 Yerplpéxyrosbauku. [lapamnenorpamm, ero npu3HaKu U CBOWCTBA
6.2 [IpssmoyronbpHUK, poMO, KBaapaT, UX IPU3HAKU U CBOMCTBA
63 Tpanenus, paBHOOOKast  Tpamenus, €€ CBOWCTBA M  IPU3HAKHU.
' [IpssMoyronpHas Tpanenus
6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOTOPIMOHATBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpEyroJibHUKA U Tparenuu. LIeHTp Macc TpeyrojabHUKa
66 [Togo6ue TpeyronbHUKOB, KOApuIMeHT mnoaodusd. IlpusHaku nomoOus
' TpeyrojabHuKoB. [IpumMeHenne no1o0us npy pereHn: MPaKTHYEeCKUX 3a/1a4
67 @opmynbl Ui MJIOWAAM TPEYroJibHUKA, Mapajuiesorpamma, pomba u
' Tparnenun
68 CpoiictBa momaneil reomerpuueckux ¢uryp. OTHoOmIeHHE IuIOIaAeH
' oI00HBIX huryp
6.9 Brrurcnenue miomaaei TpeyroJbHIKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYaTOM
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHUN
' MIPAKTUYECKUX 33724
Cunyc, KOCHHYC, TaHI'€HC OCTPOr0 Yrja MpsIMOYIOJbHOTIO TPEYrojbHUKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKAECTBO. |pUrOHOMETpHUYECKHE
¢bynakuun yrios B 30°, 45° u 60°
6.12 BrincanHble ¥ LEHTpalIbHBIE YIJIBI, YIOJl MEXAY KacaTeJbHON M XOpJoil.
' VYTasl MEXIy XOpAaMU U CEKyLIUMHU
6.13 Brrcannble 1 onyucaHHbIe YETHIPEXYTOIbHIUKI
- B3aumHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanue okpyxkHOCTEH.
. OO1u1re KacaTeabHbIE K IBYM OKPYXHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 3JIeMeHT CO/IepPKAHUSA
6 I'eomerpust
61 Cunyc, kocunyc, tTanresc yriaos ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE
' TOXKAECTBO. POPMYIIBI TPUBEACHUS
Pewmrenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
6.2 NPaKTUYECKUX 3a/a4 C HCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme nomobus. [loo0ne COOTBETCTBEHHBIX DIIEMEHTOB
6.4 Teopema o mpou3BeIEHNH OTPE3IKOB XOPJI, TEOPEMBI O TPOU3BEACHUHU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTelbHON
Bexrtop, anuHa  (MOAydb) — BEKTOpa,  COHAIPABJIICHHBIE  BEKTOPBI,
65 MPOTHBOIIOJIOKHO ~HANpABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpaIiy HaJl BEKTOpaMu. PaziioxkeHune BEKTOpa 10 IByM
HEKOJUTHHEAPHBIM BEKTOPaM
66 Koopaunats! BekTopa. CKalIsipHOE TIPOU3BENICHHE BEKTOPOB, IPUMEHEHHE IS
' HAXOJXKJICHHS [UTWH U YTJIOB
JlekapTOBBI KOOPAWMHATHI HA TIJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpAMHATAX, EPeceueHNe OKPYKHOCTEH 1 MPSMBIX. METO T KOOPIMHAT U €r0
MIpUMEHEHHE
6.8 [IpaBHUIIbHBIC MHOTOYTOJIBHUKH
6.9 JlnuHa OKpY)XKHOCTH. ['pagycHasi ¥ pajuaHHas Mepa yria, BEIYACICHUE JUTUH
' JIyT OKPY>KHOCTEM
6.10 [Tmomanp kpyra, ceKTopa, CerMeHTa
6.11 JIBYDKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpuH (GUryp (dJieMEHTapHbIC
' npezcrasienus). [lapamnensHeiii nepeHoc. [ToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEeIMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IOHATHUAMH: MHOKECTBO, IOJAMHOYKECTBO,
onepanuy HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBaTh IOHATHUIMMU:
rpad, cBs3HBINA rpad, AEepeBO, LUK, NPUMEHITh UX MPU PEUICHUU
3aJa4; YMEHHE HCHOJb30BAaTh IpaUyecKkoe IpPeACTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEAIbHBIX IPOLIECCOB M SIBICHUM, IPH

peLIeHNH 3a]1a4 U3 APYTruX yueOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSIMU: ONIPEIEIICHHE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHUE pAclO3HAaBATh HCTHUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOMUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHUSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHUCIIO, JACTUMOCTb HATypajbHBIX 4YHCEN, MPU3HAKU
JEIMMOCTH, 1€J0€ YMCII0, MOAY/b 4YHUCla, OOBIKHOBEHHAsI Ipo0b U
necsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, palliOHAIBHOE YHCIIO,
UpPpAlMOHANIBHOE YHCIIO, apu(MeTHYecKUuil KBaJpaTHBIH KOPEHB;
YMEHHE BBIMOJHATH JEHCTBUS C UUCIaMH, CpPaBHUBATh W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATH YWCIA HA KOOPAMHATHOM
OpSIMOM, OKPYIJISATh YHCIA; YMEHHE JeJaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIYMCIICHUN

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENbIM MOKa3aTelIeM,
apudmeTHyecKuil KBaJpaTHBI KOPEHb, MHOTOUJIEH, alreOpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENEeHH
OoJbIIe €IUHUIIBI, YMEHHE BBINOJHATH pacuéTel MO (opmynam,
npeoOpa3oBaHus LEJBIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN H
BBIPQXXEHUI ¢ KOPHIAMH, Pa3I0KEHUE MHOTOWJIEHAa HA MHOXHTEINH, B
TOM YHCJIE C HCIOJNb30BaHHEM (OpPMYNT Pa3HOCTH KBaJIpaToB U

KBaJgpaTa CYMMBI U PA3HOCTH

YMmenue ONICPpUPOBATHL MTOHATUAMU: YMCIIOBOC PABCHCTBO, YPABHCHUC

C OJHOM HCpCMeHHOﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




[IEPEMEHHOM; YMEHHUE PEIIaTh JIMHEIMHBIE U KBAAPATHBIC YPAaBHEHHUS,
JIPOOHO-PAMOHAIBHBIC YPABHEHHS C OJTHOW MEPEMEHHOM, CUCTEMBI
JBYX JIMHEMHBIX YPAaBHCHUH, JUHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pAallMOHAIBHBIE HEPABEHCTBA C OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 IPYTUX IIPEIMETOB
U IPAKTUYECKHUX 3a7a4; YMEHHUE MCIOJIb30BaTh KOOPAUMHATHYIO
OPSIMYI0 M KOOPJAMHATHYIO IUIOCKOCTh JUISl MU300pa)KeHUs peleHHM

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUIMU: PYyHKIMS, rpaduK QyHKIUH, HYIH
GyHKUIMH, MIPOMEXYTKA  3HAKOMOCTOSIHCTBA, IPOMEXYTKHI
BO3pacTaHus, yObIBaHHUS, HauOosblllee W HAUMEHbIlEEe 3HAuUEHUs
GyHKIMH; yMEHHE OIepupoOBaThH HNOHSTUAMU: npsimast
MPOMOPLIMOHAIBHOCTb, JTUHEWHas QYHKIMS, KBaJApaTuyHas GyHKIHUSA,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapaboyia, runepOoiIa; yMEHHE
CTpOUTh Tpa@uKkd  (GYHKUMHA, HUCHOIB30BaTh Trpadukud A
OTIpEJIeNIEHUs] CBOMCTB MPOILIECCOB U 3aBUCHMOCTEH, JUISl pelIeHus
3a7la4 U3 APYIUX y4eOHBIX NMPEAMETOB U PEabHOM >KU3HU; YMEHHE

BbIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MEX1y BETMUNHAMHU

Ymenue OTIepUpPOBATH MOHSTHSIMHU: MOCJIeI0BaTEIbHOCTD,
apudmernyeckass U TeOMETpUYEecKas MpPOrpeccHH; yMEHHUe
UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEHN, (POPMYIBI CYMMBI U
oO11ero ujieHa Npu pelIeHuy 3ajad, B TOM YMcie 3a7ad U3 APYrux

y4eOHBIX MIPEIMETOB U pealbHOMN KU3HU

Ymenune peiaTth 3aJa4y PasHbIX TUIIOB (B TOM YHUCJIC HA IIPOLICHTEHI,
JO0JIM KW 4YaCTH, ABHKXCHHUC, pa60Ty, LOHEHY TOBapOB W CTOHMMOCTH
INIOKYIIOK U YCJIYT, HAJIOTH, 3a/la41 U3 obnactu YIipaBJICHUA JINYHBIMU
A CEMEHHBIMU (bl/IHchaMI/I); YMCEHHUE COCTABJIATH BbIPAKCHUA,
YpaBHCHH, HCEPABECHCTBA W CHUCTEMbI 110 YCJIOBHUKO 3aJida4H,
HCCICA0BATH MOJIYYCHHOC PCHICHUC U OICHUBATDH HpaBIIOHOIIO6HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: (PUrypa, TOUKa, OTPE30K, MpsiMas,
ayd, JoMaHas, yrod, MHOT'OYT'OJIbHHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHMM TPEYroJbHUKHY,
NPSMOYTOJIbHBIM TPEYroibHUK, MEHaHa, OMCCEeKTpuca M BbICOTa

TPEYroJIbHUKA,  YETHIPEXYTOJIbHUK,  MHapajjenorpaMM,  pomo,




OpSIMOYTOJIBHMK, — KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHME peliaTh 3a7ayd, B TOM YHCJIE U3 NOBCEIHEBHOM >KM3HM, Ha
HAaXO0/IEHUE T€OMETPUUECKUX BEJIMYUH C IPUMEHEHUEM U3YyYEHHbIX

CBOWCTB uryp u GaxToB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJLIeIbHOCTh U MEPIEHANKYISPHOCTD MPSIMBIX,
yroll MEXIy HpSIMBIMH, NEPIEHAUKYISApP, HAKIOHHAsS, IMPOEKIHS,
nojobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHTEJIbHO TOYKH ¥ TPSMOMW; YMEHHE Paclio3HaBaTh PaBEHCTBO,
cUMMeTpur0 M nojgobue  duryp, MapaJJIeIbHOCTh U

NEPHEHANKYIIPHOCTD IIPSMBIX B OKPYKaOLIEM MUpE

11

YMeHue omnepupoBaTth MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuMHA yIiia, CHHYC U KOCHHYC yIjla TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TPUMEHATh (OpPMyNbl MepuMeTpa U IUIOLAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U IUIOLIAAU Kpyra, oobema
IPSIMOYTOJIBHOTO TMapajuieNenuIle1a; YMEHHE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTrOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy Ilucdaropa, TpuroHomerpuueckue COOTHOUICHHS ISt

BBIYMCIICHUS JUIHH, PACCTOSIHUM, TUIONIAJCH

12

YMenne wu3o0paxaTh IUIOCKHE (UTYpl W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIC (PUTYPBI OT PYKH, C IOMOIIBI0 YEePTEIKHBIX
UHCTPYMEHTOB U DIIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CUMBOJIbBHOMY OITMCAHUIO

13

YMeHue OnCpUpoOBaTh IOHATHAMHU: HPAMOYrOJIbHAsA CUCTEMaA
KooOpAuHaT, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha 4YHCIO, CKaJLIPHOC IIPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATh BCKTOPbBI W KOOPAWHATBI [JId
IMMPEACTABJICHUA OAHHBIX U PCHICHUS 3a4a4, B TOM YHCIIC U3 JPYIrUux

y‘le6HBIX MMpeaAMETOB U peaﬂBHOﬁ KHU3HHU

14

YMmenue ONICpUpPOBAThL TMOHATHUAMU: CTOJIOMKOBBIE U KPYI'OBLIC
AuarpaMMmel, Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I"IeCKOG, MEuaHa,
HanOOoJIbIIee ¥ HaUMEHBIIICEe 3HA4YCHUS, padMax YUCIIOBOT'O Ha60pa;

YMCHHUC  U3BJICKATb, HWHTCPIPECTUPOBATE U Hp606pa30BBIBaTB




UHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0nMIaXx W Ha JMarpamMmax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX IPOLIECCOB U
SIBJICHUH; YMEHME paclo3HaBaThb HM3MEHYMBBIE BEJIUYMHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBaTh MOHATHUAMU: CIy4allHBIA OMNBIT (CITydalHBIN
9KCIIEPUMEHT), D3JEMEHTApPHOE COOBITHE (RJIEMEHTApHBI HCXON)
CIIy4ailHOTO OIIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHME pelIaTh
3a/la4yd METOJIOM OPraHM30BAHHOTO Mepedopa U C UCHOIb30BAHUEM
IpaBWJIa YMHOKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH pEaJIbHBIX
COOBITHI U SIBJIEHUI, IOHUMATh POJIb MPAKTUUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XKaloOIleM MHUPE U B IKU3HHU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJBIINX YHCET U €ro POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN W3YyYCHHBIM METOM ISl PEIICHUS
3a/1a4d, MPUBOJAUTH MIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIC U KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMaTUKHU
B HCKYCCTBE, OIMCHIBATH OTJIECIbHBIC BBIJAIOIIMECS PE3YIbTATHI,
MOJyYEHHBIE B XOJI€ Pa3BUTUA MATEMaTHUKU KaK HayKd, NPUBOJIHUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPHITUH HW WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox IIpoBepsieMbli 3JIeMEHT COJIepKaAHUSA

1 Yucna 1 BBIYUCIICHUS

11 HarypanbeHble u nenslie yncina. [IpusHakyu 1enMMOCTH LEIIbIX YUCEIl

1o OObIKHOBEHHbIE M JECATUYHbIE  JpOOM, NPOLEHTHI, OECKOHEUHBIE
' MEPUOANUECKHUE TPOOH

13 Pannonanbubie uucna. Apudmerndeckue omnepanuM ¢ palUdOHAIbHBIMU
' yucIaMu

14 JlelictButenbHpIe uncia. ApudMETHUECKHE OIeparuu C JIeHCTBUTEIbHBIMHU
' yHuclIaMu

Ls [TpubmmkE€HABIC BBIYUCICHUS, TpaBUja OKPYIJICHUS, MPHUKUIKA U OIEHKA
. pe3yJibTaTa BEIYMCICHUI

2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BRIpaKeHUS (BBIPAKECHUS C TIEPEMEHHBIMH )

2 Crenenp ¢ uenbiM nokaszareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeJieM.
' CBoiicTBa CTENEHN

2.3 MHorouseHsl

24 AnrebOpaundeckas poob

”E ApubMeTnyecKkuii  KOpeHb  HaTypalbHOW  cremeHu.  JleWictBus ¢
' apumMeTHyeCKUMHU KOPHAMHU HaTypaIbHOM CTETIEHU

3 VYpaBHEHHUS 1 HEpaBEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI M COBOKYITHOCTHU
. YpaBHEHHI

30 Lensle 1 npoOHO-palMoHaNbHbIe HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTHU
. HEpaBEHCTB

3.3 Pemrenne TekCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUS MTOCIIEI0BATEILHOCTEN




Apudpmerndeckass u reomerpuyeckas mporpeccur. Dopmyna  CIOKHBIX

4.2
MPOIICHTOB
) OyHKIMU
Oynknmst, crnocoObl 3amanust  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNICHNUs] 1 MHOXECTBO 3HaueHu# ¢pynkuuu. Hymm Gynkmun. Ipomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEKyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U
MUHUMYMBI (yHKuuu. Haunbonpiiee 1 HamMeHbllee 3HaYeHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢purypsl u ux cBOMcCTBa
7.2 TpeyronpHuk
7.3 MHOTOYTOJIbHUKH
14 OKpYXHOCTh B KpyT
7.5 N3mepenune reoMeTpuiecKux BETMIUH
7.6 BekTops! Ha TIOCKOCTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Maremaruka. ['eometpust: 7 - 9-e kiacchl: 6a30BbIi YPOBEHb: YUeOHUK; 14-¢€
u3anue, nepepadorantoe, /-9 knacc/ Aranacsu JI.C., byry3os B.®., Kagomiies

C.Bb. u ap., Akimonepnoe o6mectBo «M3narenbctBo «IIpocBemenue

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJISA
Marematuka. ['eomerpusi: 7-9-e kinaccel: 6a30BbIi ypOBEHb: yUeOHUK, 7-9
kiaccel/ Atanacsia JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AkiimonepHoe

O6III€CTBO ((HSJI&TGHBCTBO ((HpOCBGIIIGHI/IG»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. bubmuoreka LIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpPE BEPOSTHOCTh W CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUYKH 3PEHUS MPAKTUICCKUX MPIIOKCHHM, TaK U
UX poJId B 00pa3oBaHUH, HEOOXOJMMOM KaxXIOMy 4YesloBeKy. Bospacraer uucio
npodeccuii, mpu OBIAJEHUN KOTOPBIMU TpeOyeTcst Xopoiiasi 6a3oBas MOJAr0TOBKA B
00J1aCTH BEPOSITHOCTH W CTAaTUCTHUKH, TaKas IMOJATOTOBKA BaXKHA VIS MPOJTOKCHUS
00pa30BaHuA U JJIs YCIEITHOW MPo(hecCHnOHATEHOW Kapbephl.

Kax1p1il 4emoBek MOCTOSTHHO TPUHUMAET PEIICHUS Ha OCHOBE UMECIOIIMXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAHHOT'O TIPUHSATHUS PEIICHUS B YCIOBHSIX HEAOCTATKA
WM u30bITKa WHOOpPMAIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIILJICHUE.

MMeHHO TOdTOMY OCTpO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOy4arommxcs GyHKIIHOHATBHYIO IPAaMOTHOCTh, BKJIFOYAIOIIYIO B ce0s1 B KQ4eCTBE
HEOTHEMJIEMOM  COCTaBIIAIOIICH yYMEHHWE  BOCHPUHMUMATh M KPUTHYCCKH
aHATM3UPOBATh WH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX opMax, MOHUMATh
BEPOSTHOCTHBIM XapakTEep MHOTMX pPEabHBIX IPOIECCOB M 3aBUCHUMOCTECH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MPUHIIMIIAMU cOOpa, aHajau3a u
NpEeCTaBlIeHUs] JaHHBIX U3 Pa3IM4HbIX cdep KU3HU OO0IIecTBa M rocyaapcTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3alldd Tepedopa W moicuéra 4vucia
BapUAHTOB, B TOM YHCJI€ B MPUKIAAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maéT MaTeMaTUUECKUi pyHIaMeHT Ui GOPMUPOBAHUS KOMIIETCHITUHN B
obnactu MHPOPMATHKUA U IUMPOBLIX TEXHOJOTHH. [Ipy M3ydYeHHH CTATHCTUKH U
BEPOATHOCTH OOOTaIIalOTCsl MPEACTaBIeHUs OOyYaroImMXCsi O COBPEMEHHOMN
KapTUHE MHUpAa M METOJaX €ro HccleqoBaHus, (HOpMHUpPYETCS NMOHMMAHHUE pPOJIH
CTAaTHCTHKHU KaK MCTOYHHMKA COIMATIBHO 3HAYUMOUN MH(GOPMAIIH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUY ¢ TaHHBIMU IIEISIMH B CTPYKTYPE MPOTrpaMMbl Y4eOHOTO Kypca
«BeposTHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro o0Opa3oBaHUS BBIACICHBI
CIIeIYIONINE CoAepXKaTeIbHO-MeToan4Yeckue nuHuu: «llpeacraBienne maHHBIX U
omucareNbHas CTAaTHCTHKa», «BeposaTHOCTB», «DJIEeMEHTHI KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadony.

Conepxanue nmuann «lIpencraBieHue NaHHBIX U OMUCATEIbHAS CTATUCTHUKA
CIIY’>KUT OCHOBOM 17151 ()OPMUPOBAHUS HABBIKOB paOOTHI C HHPOPMALIUEH: OT YTCHUS
¥ WHTEpHIpeTanuu uHpopMaIu, MpeJICTaBICHHON B Ta0NHIaX, HA UarpamMMmax u
rpadukax, 10 cOopa, TPEACTaBICHUS W aHAIW3a JAaHHBIX C HCIOJIb30BaHUEM
CTAaTHCTHUYECKNX XapaKTePUCTUK CPETHUX W paccemBaHusa. Paboras ¢ maHHBIMH,
oOydJarommecs: yd4arcsi CYUTBIBATh W HWHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,



apryMeHTHUPOBAaTh M KPUTHKOBATh MPOCTEUILINE THUIIOTE3bl, Pa3MBILUIATh HaJ
(akTOpamMu, BBI3BIBAIOIIMMU HM3MEHYMBOCTb, M OLICHUBaTh HUX BJIUSHUE Ha
paccMaTpHUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYyUTHBHOE NpENCTaBICHUE O CIy4YalHOW HM3MEHYMBOCTH, HCCIIENOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMM CTaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM UIA
U3Y4YEHHUs TEOpPUM BeposiTHOCTEe. bonblioe 3HayeHHME WMEIOT MpaKTUYeCKUe
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTe BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBAONOA00Us CIy4yalHOTO
coObrtus. Ilpm wu3ydeHun ydeOHOTOo Kypca oOydaromiyecs 3HAKOMATCA C
OPOCTEHIIMMHU METOAaMH BBIYHCIICHUS BEPOSITHOCTEHN B CITy4allHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
NO3BOJIAIONIMMHU CTaBUTh M peniaTh Ooyiee CIOXKHbIE 3afaud. B yueOHbI Kypc
BXOJT HauyaJbHbIE MPEJICTABICHUA O CIY4YallHBIX BEJIUYMHAX U HMX UYHCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH ONEpPAlUSIMH HaJl MHOXXECTBAMHU, paCcCCMaTPUBAIOTCS
npUMepbl MPUMEHEHUS JUIsl PelleHHs 3a7a4, a TaKKe HCIOJb30BaHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaercsi yueOHBIM Kypc «BeposATHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOJAT pa3aeibl: «[IpeacraBieHue 1aHHbIX U OUCATENIbHASl CTATUCTUKAY,
«BeposTHOCTBY, «I1eMeHThl KOMOMHATOPUKNY, «BBelleHrne B TEOpHIO TpadoBy.

Ha uzydenne yyebHoro kypca «BeposTHOCTh U cTatuctukay oTBoautcsa 102
yaca: B 7 kitacce — 34 uaca (1 gac B Hezenio), B 8 kimacce — 34 vaca (1 yac B Heziemi0),
B 9 kiacce — 34 gaca (1 gac B Heneno).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienue NaHHBIX B BUAE TaOJIuUIL, AUarpamm, rpaukoB. 3anoJIHEHHUE
TaONMI, YTEHUE W TIOCTPOEHUE JuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHue rpaukoB peanbHbIX IpoleccoB. M3Bneuenne nupopmanuu us3
aUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETAlusl JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTHueckoe, MeAuaHa, pa3Mmax,
HauOoJbIlIee M HaWMEHbIeEe 3HAaYeHUsT Habopa 4YHCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHOM U3MEHYHUBOCTH.

Cny4ailHeIil SKCIIEpUMEHT (OMBIT) W cliydaiiHoe coObiTHe. BeposTHOCTH u
yacTtoTa. Poib ManoBepoATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oO1ecTBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuidHbl. Yucino pédep u cymmapHas
creneHb BepmuH. [IpeacrtaBienue o cBszHocTH rpada. Lenu m nwmkiel. Ilytu B
rpadax. O6xon rpada (disiepoB myTh). [IpencraBieHue 006 OpPUESHTUPOBAHHOM
rpade. Pemenne 3a1a4u ¢ moMoIso rpados.

8 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOJIHII, TUArpaMM, IpaduKoOB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Onepauun Haj
MHOKECTBaMH: 00BbEIMHEHHE, TIepeceueHne, qonoaHeHne. CBoiCcTBa onepaluii Haz
MHOXECTBAMH:  NIEPEMECTUTENIBHOE,  COYETAaTEJIbHOE,  PACHpPEACIIUTEIBHOE,
BKItOueHusa. Hcmonb3oBanue Tpaduueckoro MpeACTABICHUS MHOMXKECTB JUIs
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus NaHHBIX. [{ucnepcusi U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITHS  ciiy4aiiHOro ombita. CiydaifHble  COOBITHS.
BepositHoct  coObIThil. ONBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObrTusiMu. CoryuaiiHeiii BeIOOp. CBsI3b MEXAY MaJTOBEPOSTHBIMU U MTPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBOMCTBA AEPEBHEB: €IMHCTBEHHOCTb ITyTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBSA3h MEKY YMCIOM BEPIIMH U YuciIoM péoep. [IpaBmino yMHOXKEHUS.
Pemenue 3ama4 ¢ moMomibio rpadoB.

[IpotuBononoxkubie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE W
nepeceueHue coObiTuil. HecoBMmecTHbie  coObITHA. DopMmyna  CIOXKEHUS
BEPOATHOCTEH. YCJIOBHAsi BEpOATHOCTh. l[IpaBmwiio ymHOxeHus. HesaBucumbie
coobiTud. IlpencraBieHue skcriepuMeHTa B BUJIE JAepeBa. PeleHue 3amad Ha



HaxXO0XJICHHUE BEPOSTHOCTEW C MOMOIIBI0 JEpeBa CIy4allHOTO SKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KJIACC

[IpencraBienne JOaHHBIX B  BuAe TaOmuL, AuarpamMM, IpaduKoOB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, aAuarpamm, rpa)ukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CoyeTaHus U 4UCIO coueTaHuil. TpeyroibHUK
[Nackans. Pemenue 3aay ¢ UCNOAb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposiTHOCTb. CiydallHbIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcneitanue. Yenex n Heyaaua. Cepus ucnblTaHuN 10 nepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositHocT coObITUi B cepuu ucnbiTanuii bepuysu.

CnyuaiiHasi BeJIMUMHA W pPaCIpelieliCHUE BEpOATHOCTEH. Marematuueckoe
oXHIaHue U gaucnepcus. Ilpumepbl MareMaTHYECKOTO  OXHAAHUS — KaK
TEOPETHYECKOIO CPEAHEr0 3HAUYEHUS BEIWYMHBI. MaTeMaTU4YeCcKoe OXUIAHUE U
JUCIIepCHs CIy4YalHOW BEJIWYMHBI «YHUCJIO YCHEXOB B CEPUU HCHBITAHUU
bepuymmy.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCET B IPUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS IIpPOrpaMMbl Y4eOHOTO Kypca
«BeposITHOCTB M CTAaTUCTUKAY XapaKTEPU3YIOTCS:

1) naTpuoTHyYecKkoe BOCIIMTAHUE:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHHCKON
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIICHHUEM K  JOCTHXKEHHUSIM  POCCHUCKUX
MaTeMaTHUKOB U POCCHUMCKONW MaTeMaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaKaaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TpaKJIaHWHA M peaIU3alliUd €ro
npaB, TMpPEJCTAaBICHHMEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/0BOE BOCTIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIIEHUUM NPaKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEH JKM3HM JJIA YCIICIIHOW MpodeccuoHaIbHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MIOCTPOCHHEM UHAMBUIYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyXICHUW, YMEHHUIO BHUJETh
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS

OpUEHTAIlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HayKh Kak cQepbl YenoBeYeCKOu
NEATENIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKUA M MAaTeMaTHYE€CKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHUIIMMU HAaBBIKAMHU HCCIIEI0BATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHUE KYJIbTYPbI 3/I0POBbS H
3MOLMOHAIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBSl, BEIEHUSA  3740pOBOro  obpasa JKHM3HM  (340pOBOE  IIMTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUM U OTHAbIXA, pErysipHas Quznyeckas
aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HABbIKA PeIIEKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro € MpaBa Jpyroro 4ejoBeKa;

7) 3KOJIOrHYeCKOoe BOCTTUTAHHE:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMAaTUUECKUX 3HAaHUH JIJIsl pellieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpejibl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYy KaloUel cpeibl, 0CO3HAHUEM IJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K U3MEHAIOMMMCS YCJIOBHSIM COIUAIBHOH W MPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JACSTEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JAPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHMpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(GopMyIupOBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABICHUSIX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyalMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEp, KOPPEKTHPOBATh
OpUHUMAaEMble pEUICHUs] W JEeHUCTBUSA, (OPMYIUPOBATH U OLIEHUBATH PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Joruueckue AecTBU:

e BBISBIISITh W XapaKTEPH30BATh CYIIECTBCHHBIC MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIYy MOHSATUAMH, (OPMYIHPOBATH
OTIpeNIeICHs] ~ TIOHSTHI,  YCTAaHABIWBATh  CYIIECTBEHHBIH  MPHU3HAK
KIaccu(uKaIi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (QOPMyIHpPOBaTH MW  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPUIATEIbHBIC, CIWMHWYHBIC, YacTHBIC M O0OIIHe,
YCIIOBHBIC,



BBISIBJISITh ~ MaTeMaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AaKIIOYECHNUN 110 aHAJIOTUU;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUUYECKUX YTBEPKIEHUHN (MIpPSAMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaUBaTh aApPryMEHTAlMI0, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumOoJee MOAXOJAUMNH C y4E€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JTEHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpPEUUE, NpodseMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHME 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIHpOBaTh 00OOIIEHUST U BBIBOJBI MO pe3yibTaTaM
NPOBENEHHOTO HAOMIOEHUS, HCCIEIOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIICHHIA;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMAIMU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy MpeACTaBiIeHUS HHPOPMAUU U WIUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMamH, HWHOW Tpapukod U UuX
KOMOMHAILUSIMUY,

OIICHMBATh HAAEKHOCTh HH(POPMAIMK 10 KPUTEPHSIM, MPEIT0KCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBepPCAJbHbIE YYeOHbIE AeiiCTBUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Ji€ OOCYKJEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MON TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKA3bIBaTh MU, HALIEJIEHHbIE HA TIOUCK
pELIeHHUs], COMIOCTABIISATH CBOU CYKICHUS C CYKACHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh Pa3U4YUe U CXOJCTBO MO3UIUMA, B KOPPEKTHOMU
dbopme hopmMyIUpoBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

IPEJICTABISATh PE3YbTaThl PEIICHUS 3a]Ja4H, SKCIIEPUMEHTA, UCCIEAOBAHMS,
POEKTa, CAMOCTOSITENIbHO BHIOMPATh (POPMAT BBICTYIICHUS C YUETOM 3aja4
pe3eHTAIlMi U 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHONW U WUHIWBUYAJIbHOU
paboThI MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATh 1EIb COBMECTHOM AESITEeNIbHOCTH, IJIAaHUPOBATh OPraHU3aIUIO
COBMECTHOW pPalOThl, pacmnpenensiTh BHIbI padoT, J10rOBapUBaTHCA,
o0CyXJ1aTh MPOIECC U pe3ybTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFO/ICH;

y4yacTBOBaTh B TpynmnoBbIX ¢dopmax paboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHINOIHITH CBOIO YacTh pabOThI
U KOOPOWHUPOBATH CBOU JEUCTBUA C JPYrMMH 4WIEHAMU KOMAaH]IbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJlbHble y4eOHbIe JAeiicTBUS

Camoopranmsanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aJTOPUTM pELICHUS 3aJaud (WIH €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIA IIpoliecca U pe3yJibrara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a7a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTH HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HAWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JIESITEIbHOCTH NMOCTABJICHHON LEIH U
YCIIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 1IEJIH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce oOOyYarolIMiiCs TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEICTABICHHYIO B TaOnMIaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJE TaOJNHI], CTPOUTH JUarpaMMbl (CTOJOHKOBBHIE
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPNPETUPOBATH  PEATBHBIC  YHUCIOBBIE  JIaHHBIE,
MpejCTaBICHHbIC B Ta0IUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh Ajisi ONMMCAaHUS AHHBIX CTATUCTUYECKHUE XaPAKTEPUCTHUKU:
cpenHee apudMeTHUECKOE, MeJuaHa, HauOOJIblliee U HaWMEHbIIee 3HA4YCHUS,
pa3max.

NmeTs mpencraBieHUe O CiIydyalHOM W3MEHUYMBOCTM Ha NIpUMEpax IEH,
(bU3UYECKUX BEJIWYMH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOydenunss B 8 kJjacce OOy4arOIIMICS TMOJTYyYUT CICAYIOIINE
IPEMETHBIE PE3YIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEICTABICHHYIO B BHJIEC
TabJIULl, JUarpaMm, rpaduKoB, MPEJCTaBIATh JaHHbIE B BUAE TaONUIl, AUarpaMm,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMONIBIO CTATUCTUYECKUX IOKA3aTENeh: CpeIHHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUHN U YACTOTHI COOBITHI, B TOM YHCJIE 11O
pe3yiabTaTaM U3MEPECHUN 1 HaOIIOACHUT.

HaxoauTh BEpOSTHOCTH CIy4allHBIX COOBITHI B ONBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyecKkue MOJECIH: ACPEBO CIy4alHOTO JKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHSATHUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBIIOIHATH
omepanMyd HaJ MHOXECTBaMHU: OOBEIUWHEHUE, TIepeceueHue, IOMOTHEHHE,
MIEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduaeckoe mpeIcTaBIeHe MHOKECTB U CBA3EH MEKTy HUMU
JUISl OMMMCAHMS MPOLECCOB U SIBJICHUM, B TOM YHUCJIE NPU PELICHUH 3a4a4 U3 JAPYTUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

K koHmy oOydenuss B 9 kjacce oOydyarolIMiicsi MOJTYyYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

N3Bnekats u npeoOpa3oBbIBaTh HH(GOPMAIHIO, IPEACTABICHHYIO B PA3IMYHBIX
HMCTOYHUKAX B BUJE TAONHI], AMarpaMm, rpaduKoB, NPEACTaBIsATh JJaHHbIE B BUJE
Talbaul, Juarpamm, rpauKkoB.



PemaTte 3amauum OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BAaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OmUCATENIbHBIE XAPAKTEPUCTUKU JUII MAacCCHUBOB YMCIJIOBBIX
NAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIIy4alHBIX COOBITUHA B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysuin.

Nmerp mnpencraBieHUE O CIy4YalHOM BEJIMYMHE U O pPaCIpEeIelICHUU
BEPOSATHOCTEH.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX 4YHUCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIKX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrpoasubie | IlpakTnueckue (1wucbp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [JOK
! TIpeAcTaBIeHHE AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Ompcarenpias craTneThia 8 . https://m.edsoo.ru/7f415fdc
N bubnuoteka [IOK
3 CoryuaiiHas H3MCHIMBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubmmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aliHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001Ienne, cucTeMaTH3aIs 3HaHUH 5 2 httos://m.edsoo.ru/7f4155dc
OBLIEE KOJIMYECTBO YACOB I1O 34 2 5

I[TPOTPAMME



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

8 KJIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne o/m P Kourpoabusie | IlpakTnueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! Tosroperne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OrnmcaTenpHas cTaTUCTHKA. PaccenBanme 4 bubmmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
M 4
3 HoxKectna https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 BeposaTHOCTB CitydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bu6mmoreka [JOK
> Brenenne B Teopuio rpados 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 Caysaidnsie cobprTus 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001Ienne, cucTeMaTH3alys 3HAHUH 4 2 httos://m.edsoo.ru/7fA1 7fb2
OBIIEE KOJIMYECTBO HACOB I1O 34 5 1

I[TIPOT'PAMME



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

9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHUeE pa3aesoB M TEM nudpoBLIe
Ne i/ P Kourpoabusie | IIpakTHuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [JOK
! TosTopenne kypca 8 racca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 DTIEMEHTEI KOMOUHATOPHKN 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmerpuueckast BEPOATHOCTD 4 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Henprranms bepiyiuim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
S Crryuainas senamia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obodmennue, KoHTpOI, 10 1 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



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

IIOYPOYHOE INTAHUNPOBAHUE

7 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IU(POBBIC
n/n Beero| Kontpomshsie | Ipaktuueckume | H3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |IIpencraBneHue JaHHBIX B TaOIMIIAX 1 bubnuoreka [JOK
https://m.edsoo.ru/863ec1f8
2  |llpakTuyeckre BBIYMCICHHS MO TAOJMYHBIM JaHHBIM 1 bubnuoreka [JOK
https://m.edsoo0.ru/863ec324
3 |U3BieueHue u HHTEPIPETAIHS TAOJHMIHBIX JAHHBIX 1 bubnuorexa [JOK
https://m.edsoo.ru/863ec78e
4  |TIpaktuueckas pabora "TabGmuubr" 1
5 I'paduaeckoe nmpencraBaeHne JaHHBIX B BUJIE bu6moreka [IOK
KPYTrOBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX) AUATPAMM https://m.edsoo.ru/863ed18e
6 |Yrenue m moctpoeHue auarpamm. [Ipumepsr 1 bubnuotexa [JOK
neMorpapuUeCKuX AHarpaMm https://m.edso0.ru/863ed602
7 |IIpakTudeckas pabora "J[marpammer" 1 1 bubnuorexa [JOK
https://m.edsoo.ru/863ed72e
8 |YwucnoBsie Habopbl. CpeaHee apudmeTnaeckoe 1 bubnuorexa [JOK
https://m.edsoo.ru/863ed846
9  |Yucnossie Habopbl. CpenHee apudmMeTnyeckoe 1 bubnunoreka [JOK
https://m.edsoo.ru/863ed846
10 [{Menuana yucinoBoro Habopa. Y CTOHYUBOCTh MEAHAHBI 1 bu6mmoreka [JOK
https://m.edsoo.ru/863edb3e
11 |Menuana yrcnoBoro Habopa. Y CTOMYUBOCTh MEIUAHBI
12 |IIpakTtuueckas pabota "Cpenuue 3HaueHus" 1 bubnuoreka [IOK
https://m.edsoo.ru/863edc6a
13 |HawmOomblllee 1 HAUMEHBIIIEE 3HAUCHHS YHCIIOBOTO 1 bu6mmoreka [JOK
Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 |HauGonbliee 1 HaUMEHbIIIEE 3HAYCHHS YUCIIOBOTO 1

Habopa. Pazmax



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

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Kontpombmsie | Ipaktuueckue | H3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
15 |HauGonpinee u HaMMEHBIIIEE 3HAYEHUS YUCIOBOTO 1
Habopa. Pa3zmax
16 |KontponbHas pabota o temam "IlpencraBnenne 1 1 bubnuoreka [JOK
naHHBIX. OnucaTeNbHas CTaTHCTHKA" https://m.edsoo.ru/863ee390
17 |CnyuaitHas ”3MEHYMBOCTH (TIPUMEPBHI) 1 bubnuoreka [JOK
https://m.edsoo.ru/863ee4bc
18 |YacroTa 3HAYECHUI B MAaCCUBE JAHHBIX 1 bu6moreka [IOK
https://m.edsoo.ru/863ee69c
19 |I'pynmupoBka 1 bubnuoreka [IOK
https://m.edsoo.ru/863ee9d0
20 |T'ucrorpammbl
21 |T'mcrorpammbl bubnuotexa [JOK
https://m.edsoo.ru/863eeelc
22 |IIpakTudeckas pabora "CiyuaiiHas ©3MEHUYHUBOCTS" 1 1 bubnuorexa [JOK
https://m.edsoo.ru/863eecc8
23 |I'pad, BepmuHa, pedpo. [Ipeacrapnenue 3agaun ¢ 1 bubnuorexa [JOK
MTOMOIIBIO Tpada https://m.edsoo.ru/863eef52
24 |CremneHb (BaJC€HTHOCTH) BepIIMHEL. Yncno pédep u 1 bubnunoreka [JOK
cyMMapHas cTeneHb BepiiuH. Llens u muki https://m.edsoo.ru/863efOba
25 |Uenb u k. [Iyte B rpade. [IpencraBnenue o 1 bubnunoreka [JOK
CBSI3HOCTH rpada https://m.edso0.ru/863ef236
26 |IIpexncraBieHue 00 OpUEHTHPOBAHHBIX rpadax 1 bubnuoreka [IOK
https://m.edsoo.ru/863ef3b2
27 |CnydaiiHblil ONIBIT U CITy4aifHOE COOBITHE 1 bubnuoreka [IOK
https://m.edsoo.ru/863ef4d4
28 |BeposTHOCTH U yacToTa coObITUA. PoIb 1 bubnuorexa [IOK
MaJIOBEPOSTHBIX U MPAKTHYECKH TOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIECTBE
29 |MoHnera u urpajbHas KOCTb B TEOPUU BEPOSITHOCTEH 1



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Kontpombmsie | Ipaktuueckue | H3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
30 [I[IpakTuueckas padora "YacroTa BeIagcHus opia' 1 1 bubmmoreka [JOK
https://m.edsoo.ru/863ef8a8
31 |KonTtpomsHas padorta o Temam "CrydaitHas 1 1 bubnuorexa [JOK
U3MEHYMBOCTD. [ padbl. BeposTHOCTH ciydaitHOTO https://m.edso0.ru/863f0186
coObITHA"
32 |[loBTOpenue, oboOmeHne. [IpeacrapieHne JaHHBIX 1 bubmuoreka [JOK
https://m.edsoo.ru/863efa24
33 |[ToBTOpenue, o600menne. OnucareapbHas CTATHCTHKA 1 bubnmoreka [JOK
https://m.edsoo.ru/863efbaa
34 |TloBTOopenue, 06001mIeHNE. BEpoaTHOCTD ciydaitHOTO 1 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
8 KUIIACC
No Tema ypoka KommuectBo yacoB Hara DneKTpOHHBIC TUPPOBHIC
n/n Beero| Koutpomsibie | Ipaktuueckue | H3YdeHUA 00pa3oBareibHbIC PECyPChI
paboThI padoThI
1 |[IpencraBnenue naHHbIX. OnucareIbHas CTATUCTHKA 1 bubnunoreka [JOK
https://m.edsoo.ru/863f029e
2 |CayuaitHas usMeHYMBOCTh. CpeqHIe YnMCI0BOTO Habopa 1 bubnuoreka [JOK
https://m.edsoo.ru/863f03fc
3 |Cnyuaiiable coObITHA. BEpOSTHOCTH U 4aCTOTHI 1 bubnuoreka [IOK
https://m.edso0.ru/863f0578
4 |Kiaccuueckue MOJEIN TEOPUH BeposTHOCTel: MoHeTa u | 1 bubnuoreka [IOK
UrpajibHasi KOCTh https://m.edso0.ru/863f076¢
5 |OtkioHeHUs 1 bu6mmoreka [JOK
https://m.edsoo.ru/863f0a50
6 |/[ucnepcus yrcioBoro Habopa 1 bubnuorexa [IOK
https://m.edsoo.ru/863f0a50



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50

Ne Tema ypoxka KousmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Koutpomsbie | Tpaktuueckue | H3Yd4eHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
7 |CranmapTHOE OTKJIOHEHHE YHCIOBOrO Habopa 1 bubnuotexa [JOK
https://m.edsoo.ru/863f0bfe
8 |/lmarpaMMbl pacceMBaHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/863f0ea6
9 |MHOXeCTBO, IOJIMHOKECTBO 1 bubnuotexa [JOK
https://m.edso0.ru/863f1180
10 |Omeparuu HaJT MHOXKECTBAMU: 00BEIMHEHUE, 1 bu6moreka [IOK
nepeceveHue, JOTOoTHEHHUE https://m.edsoo0.ru/863f143c
11 |CaoiicTBa onepanuii HaJ MHOKECTBAMHU: 1 bubnuoreka [JOK
MEPEMECTUTENBHOE, COUETATEIBHOE, https://m.edsoo.ru/863f1784
pacrpeneuTeIbHOE, BKITIOYCHUS
12 |['paduueckoe mpeacTaBIcHUE MHOKECTB 1 bubnuorexa [JOK
https://m.edso0.ru/863f198c
13 |KontposbHas padoTa no teMaMm "CTaTUCTHKA. 1 1
MmuoxecTtBa"
14 |DnemenTtapHbie coObITHS. CaydaitHbIe COOBITHS 1 bubnuorexa [JOK
https://m.edsoo.ru/863f1dec
15 |BbnaronpusTCTBYIONIKE JIEMEHTAPHbBIE COOBITHSI. 1 bubnuoreka [JOK
BepositHocTH COOBITHI https://m.edsoo.ru/863fldec
16 |BbnarompusTCTBYIOIIKE JIEMEHTAPHbBIE COOBITHUSI. 1 bubnuoreka [JOK
BepositHocTH COOBITHI https://m.edsoo.ru/863f1f72
17 |OnbITeI ¢ paBHOBO3MOKHBIMU 3JIEMEHTapHBIMU 1 bubnuoreka [IOK
coObrTusiMu. Cry4yaitHbIi BEIOOD https://m.edsoo.ru/863f21ca
18 |OnbITH ¢ paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU 1 bubnuoreka [IOK
coObITusIMH. CitydaifHbIi BBIOOD https://m.edsoo.ru/863f21ca
19 |[Ipaktuyeckas padota "ONbITE ¢ PABHOBO3MOKHBIMU 1 1 bubnuorexa [IOK
AIIEMEHTaPHBIMU COOBITUAMHU" https://m.edsoo0.ru/863f235a
20 |HdepeBo 1 bubnmoreka [JOK

https://m.edsoo.ru/863f2ade



https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

Ne Tema ypoxka KousmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Koutpomsbie | Tpaktuueckue | H3Yd4eHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
21 |CaoiicTBa epeBa: eAMHCTBEHHOCTD ITyTH, 1 bubnuorexa [JOK
CYIIIECTBOBAHHME BUCSIYCH BEPIIMHBI, CBA3b MEIKIY https://m.edsoo.ru/863f2bac
YHUCJIOM BEPIIUH U YUCIOM pEOEp
22 |IIpaBuiio yMHOKEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/863f2cd8
23 |[IpaBuiio yMHOKEHUS 1 bubnuoreka [JOK
https://m.edsoo0.ru/863f2e36
24 | TIpOTHBOIIOJIOKHOE COOBITHE 1 bubnuoreka [JOK
https://m.edsoo.ru/863f2f8a
25 |[duarpamma Diinepa. OObeqMHEHNE U TIEPECEUCHUE 1 bubnuoreka [JOK
coObITHI https://m.edsoo0.ru/863f3214
26 [HecoBmecTHbIe cOOBITHS. DOpMYITa CIIOKEHUS 1 bubnuorexa [JOK
BEPOSATHOCTEH https://m.edso0.ru/863f3372
27 |HecoBmecTHbIe cOOBITHS. DOpPMYyIIa CIIOKEHUS 1 bubnuorexa [JOK
BEPOSITHOCTEH https://m.edsoo.ru/863f3764
28 |([IpaBHsIO YMHOXEHHUS BEpOSTHOCTEH. Y ClIOBHAs 1 bubnuorexa [JOK
BEpOSTHOCTh. He3aBucHMBIE COOBITHS https://m.edsoo.ru/863f38ae
29 |IIpaBuiio yMHOKEHHUS BEPOATHOCTEH. Y ClIOBHAsS 1 bubnuoreka [JOK
BEepOSTHOCTh. He3aBucHMBIE COOBITHS https://m.edsoo.ru/863f3b06
30 |IIpencraBiieHue ciy4ailHOTO YKCIEPUMEHTA B BUC 1 bu6mmoreka [JOK
JepeBa https://m.edsoo.ru/863f3che
31 |IIpencraBieHue cIydalfHOTO SKCIIEPUMEHTA B BUJIE 1 bubnuoreka [IOK
nepeBa https://m.edso0.ru/863f3f20
32 |IloBTOpenue, o6o6eHue. [IpeacTaBieHue TaHHbIX. 1 bubnuoreka [IOK
OnucarenpHasi CTAaTUCTHUKA https://m.edsoo.ru/863f4128
33 |[loBTOpenue, o6o6meHue. I'padel 1 bubnuorexa [IOK
https://m.edso0.ru/863f4312
34 |KonTposbHas paboTa o temam "CiryyaiiHble COOBITHS. 1 1

BepostHocTs. I'padsr”



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
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https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

Ne Tema ypoxka KousmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Koutpomsbie | Tpaktuueckue | H3Yd4eHHA 00pa3zoBaTeNbHBIE PECYPCHI
paboThl paboThl
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1
9 KUIACC
Ne Tewma ypoxka KosmmuecTBo yacos [Hara DneKTpOHHbIE IU(PPOBBIE
n/m Beero| Komtponsusie | TIpaktuueckue | M3YICHHS o0pazoBareibHbIe PECYPCHI
paboThI paboThI
1 |IIpencraBieHue JaHHBIX 1 bubnuoreka [JOK
https://m.edso0.ru/863f47ea
2 |OmnucatenpHasi CTATUCTUKA 1 bu6moreka [IOK
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUAMU
4  |He3aBUCHMMOCTb COOBITUI
5 |KoMOuHaTopHOE IPABUIIO YMHOKECHHS bubnuorexa [JOK
https://m.edsoo.ru/863f4e16
6 |IlepecranoBku. @akropuan. CoueTaHus U YUCIIO 1 bubmuorexa [JOK
CoueTaHUH https://m.edsoo.ru/863f4e16
7 |Tpeyronpuuk I[lackamns 1 bubnuoreka [IOK
https://m.edsoo.ru/863f5014
8 |IIpakTmyeckas paborta "BberyuciieHre BEpOSTHOCTEH ¢ 1 1 bubnuoreka [JOK
UCIIOJIb30BAHUEM KOMOMHATOPHBIX (DYHKIIUI https://m.edsoo.ru/863f5208
AJIEKTPOHHBIX Ta0mu"
9 |I'eomerpuueckas BeposaTHOCTh. Ciry4yaifHbIi BEIOOD 1 bubnuoreka [IOK
TOYKH U3 (PUTYpHl Ha MIIOCKOCTH, U3 OTpe3Ka, U3 Jyru https://m.edso0.ru/863f5884
OKPYXHOCTH
10 |I'eomerpuueckas BeposTHOCTh. CiryyaiiHbIN BEIOOD 1 bubnmoreka [JOK
TOYKM U3 (PUTYpHl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 Ayrd https://m.edso0.ru/863f5a50
OKPYXHOCTH
11 |T'eomerpuyeckas BeposATHOCTb. CiydailHbIN BEIOOP 1 bubnuorexa [IOK
TOUYKHU U3 (GUTYpHI Ha IJIOCKOCTH, U3 OTPE3Ka, U3 Ayrd https://m.edsoo.ru/863f5bfe



https://m.edsoo.ru/863f47ea
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https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrtponsubie | ITpakriueckue | A3Y4eHUA 00pa3oBaTeIbHbBIE PECYPCHI
paboThl paboThI
OKPYXHOCTH
12 |T'eomerpuyeckas BeposTHOCTh. CIy4aiiHbINH BEIOOD 1 bubnuoreka [JOK
TOYKH U3 (UTYPBI HA TUNIOCKOCTH, U3 OTPE3Ka, U3 TyTU https://m.edso0.ru/863f5e10
OKPYXHOCTH
13 |Hcneitanue. Ycnex u Heynada. Cepusi HCIIBITAHHH 10 1 bubnuoreka [JOK
MEePBOrO ycrexa https://m.edso0.ru/863f6162
14 |Ucnoeitanue. Ycnex u Heynada. Cepusi HCIIBITAaHUH 110 1 bubnuoreka [JOK
MEepPBOro ycrexa https://m.edso0.ru/863f6356
15 |Ucnoeitanue. Ycnex u Heynada. Cepusi UCIIBITAHUH 110 1
MIEepBOro ycrexa
16 |Ucnsitanus bepaymm. BepostHoctu coObiTuii B cepun | 1 bubnuorexa [JOK
ucnbITanuii bepaymm https://m.edsoo.ru/863f64d2
17 |Wcnsiranus bepuymm. BepostHocTn coObiThli B cepun | 1 bubnuorexa [JOK
UcHbITaHul bepHyin https://m.edso0.ru/863f6680
18 |[IIpaktuueckas padota "Vcnbitanus bepuaymmm" 1 1 bubmuorexa [JOK
https://m.edsoo0.ru/863f67de
19 |Cnyyaiinas BelIU4YHHA U pacTIpeIeIICHUE BEPOSITHOCTEH 1 bubmuorexa [JOK
https://m.edsoo.ru/863f6b44
20 [MatemaTnueckoe OXKHUIAHUE U AUCTIEPCHSI CIydaitHOM 1 bu6mmoreka [JOK
BEJTUYHHBI https://m.edsoo.ru/863f6da6
21 |IIpumepbl MaTEMaTHYECKOTO OKUIAHMS KaK 1 bubnuoreka [JOK
TEOPETHUECKOTO CPEJHETO 3HAYECHUS BEJINYMHBI https://m.edsoo0.ru/863f6f86
22 |IloHsTHE 0 3aKOHE OOJBIIMX YHCEIT 1 bu6mmoreka [JOK
https://m.edsoo.ru/863f72c4
23 |H3mepenue BepOATHOCTEH ¢ TOMOIIBIO YaCTOT 1 bubnuorexa [IOK
https://m.edso0.ru/863f7652
24 |IlpumeHeHue 3aKOHA OOJIBLINX YHCEI 1 bubnuorexa [IOK
https://m.edso0.ru/863f7116
25 |O6o6mmenne, cuctemaru3anus 3Hanuil. [IpencraBnenne | 1 bubnmoreka [JOK
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Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Konrtponsubie | ITpakriueckue | A3Y4eHUA 00pazoBaTeNbHBIE PECYPCHI
paboThl paboThI
JAHHBIX https://m.edso0.ru/863f783c
26 [O06o061enue, cucTeMaTu3anys 3Hannii. OnucarenpHast 1
CTaTHUCTHKA
27 |O6o6menue, cuctemaru3anuys 3Hanuil. [Ipenacrasnenne | 1 bubnuotexa [JOK
nmaHHbIXx. OnucarenbHast CTATUCTAKA https://m.edso0.ru/863f893a
28 |OO6oOmeHue, cucTeMaTH3anys 3HaHui. BeposiTHOCTh 1 bubnmoreka [JOK
CITY4aHOTO COOBITHS https://m.edsoo.ru/863f7ade
29 |OO6oOmienHue, cucTeMaTu3anys 3HaHui. BeposiTHOCTh 1 bubnmoreka [JOK
CITy4aHOTO COOBITHS. DJIEMEHTHI KOMOUHATOPUKH https://m.edsoo.ru/863f7c9c
30 [OO0oO6meHne, cHCTEeMaTH3aKs 3HAHUH. DJIEeMEHThI 1 bu6moreka [IOK
KOMOHMHATOPHKH https://m.edsoo.ru/863f7e54
31 [OO0o0meHne, cuCTeMaTH3alKs 3HaHUH. DJIEeMEHThI 1 bu6mmoreka [IOK
KoMOMHATOpHKH. CydaiiHbie BETMYHHBI U https://m.edsoo.ru/863f8408
pacnpeaeneHus
32 |O06006menue, cuctematusanus 3Hanni. CirydaiiHbIe 1 bu6mmoreka [IOK
BEJIMYHMHBI M pacrpeeicHUs https://m.edsoo.ru/863f861a
33 |HroroBas KoHTpoJbHAs paboTa 1 1 bubmuorexa [JOK
https://m.edsoo.ru/863f8b56
34 |O06o0IIeHHE, CHCTEMATHU3aLMs 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 1 2
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHusA
pe3yJbTara
5 BepostHocTh U cratucTuka
Uutare wuHOpManMio, TMpeACTaBICHHYO B  Taliulax, Ha
51 quarpaMmax, TpeACTaBisATh JaHHbIE B BHUAEC TaOJWIl, CTPOUTH
JrarpamMmmsl (CTOJIOUKOBBIE (CTOIOUATHIE) M KPYTOBBIE) [0 MacCUBaM
3HAYCHUI
5 9 OnuceiBaTh M WHTEPIPETHPOBATH pPEATbHBIE YHCIIOBBIE JTaHHBIE,
MpeCTaBICHHBIC B TA0IUIAX, HA AHArpaMMax, rpadukax
Hcnonp3oBath  mIsi  OMHMCAaHWA ~ JAHHBIX  CTAaTHUCTUYECKHE
5.3 XapaKTEePUCTHUKU: cpefHee apupMeTHIecKoe, MeinaHa, HauOoJipliee
Y HauMeHbIlIee 3HaYeHUsI, pa3Max
NmMeTs mipeacTaBlieHHE O CIydailHOM M3MEHUYMBOCTH Ha MpUMeEpax
5.4 1eH, (PU3NYECKUX BEIWYHH, aHTPOMOMETPUUYECKUX IAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTONYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro N
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJjbTara
5 BeposiTHOCTB 1 cTaTHCTHKA
N3Bnekath u mpeoOpazoBbIBaTh UH(POPMAIIHIO, MPEICTABICHHYIO B
5.1 BUJE TaOIuIl, AUarpaMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHJIE
Ta0NHIl, TUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHUECKUX IOKa3aTelNei:
5.2 CpeOHUX 3HAuUeHUHW W Mep paccemBaHus (pa3Mmax, AMUCIEPCHUS U
CTaHJApTHOE OTKIIOHEHHE)
53 HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHUH M 4aCTOTHI COOBITUM, B TOM
YHCIe TI0 pe3ybTaTaM U3MEepEeHU U HaOM0IeHUN
Haxomuth BEpOSTHOCTH CIy4allHBIX COOBITHII B OMbBITaX, 3Has
5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OIBITAX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHAMU




55 Hcnonb3oBate  rpaduueckue  MOJENH:  JEPEBO  CIY4aiHOTO
' AKCIEPUMEHTA, IUarpaMMbl Diliepa, YucioBast npsmas
OrniepupoBaTh NOHATHSIMHU: MHOKECTBO, MMOJMHOKECTBO; BBINOIHATh
56 omlepaluy HaJ MHOXECTBaAaMH: OObEOUHEHHE, IEpEeceUeHUe,
' JOTIOJIHEHHUE, TIEPEUUCIIATh DJIEMEHTHl MHOXECTB, IPUMEHSTH
CBOMCTBa MHO>KECTB
Hcnonp3oBarh rpaduueckoe MpeACTaBICHNE MHOXKECTB M CBS3EH
o.7 MEXy HUMH JIJIs1 OTIMCAHUS TIPOLIECCOB U SBJICHUM, B TOM YHCJIE TIPH
pelIeHny 3a/1a4 U3 APYrux yueOHBIX TPEIMETOB U KYpCOB
9 KJIACC
Koxn
IIpoBepsiemble npeAMeTHbIE Pe3yabTaThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 0011Iero 00pa3oBaHusl
pe3yJbTara
5 BeposTHOCTb U cTaTHCTHKA
W3Bnekars u npeoOpa3zoBeIBaTh WH(OPMAINIO, TPEACTABIECHHYIO B
5.1 pa3IMYHBIX HMCTOYHMKAX B BUJE TaOIUI, AMarpaMM, rpaduKos,
MPEJICTaBIISTh JaHHbIE B BUE TaOIUL, TUarpaMM, rpaguKkoB
59 Pemats 3amaun opraHM30BaHHBIM MepeOOPOM BAPHAHTOB, a TAKXKE C
' UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB
Hcrnonp30BaTe onMcareabHbIE XAPAKTEPUCTHKU U1  MAacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCIE CPEJIHHE 3HAYEHUS U MeEpbl
pacceuBaHus
5.4 Haxonuth 4acToThl 3HAYEHWM W YACTOTHI COOBITHS, B TOM YHUCIIE
' MOJIB3YSCh pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOACHUI
Haxonutb BepoSATHOCTH ClTydailHBIX COOBITHI B M3y4YE€HHBIX OIBITAX,
55 B TOM YHCIE€ B OIBITAX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU
' COOBITHSIMH, B CEpUSIX HCIBITAHUN /0 MEPBOrO YCIEXa, B CEpHsX
ucneITanuii bepaymnu
56 Nmerts npencraBieHue o CliydailHOW BEJIMYMHE U O paClpeaesiCHUN
. BEPOSATHOCTEN
NmMets mpeacTaBneHne o 3aK0HE OOBIINUX YHCEN KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTH U O POJIM 3aKOHA
00JIBIINX YKCEI B IPUPOJE U OOIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposTHoCTb U cTatucTHKA
[IpencraBnenue naHHBIX B BUJE TaOIUII, JUarpaMM, rpaukoB. 3anoJHEHHE
TaOJMIl, YTEHHE U MOCTPOSHHE AMArpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
5.1 KpyroBbix). UreHue rpapukoB peanbHbIX IpoleccoB. M3BieueHue
nHpopMalluyd W3 TUarpaMM U TaOJul], MCIOJIb30BAHWE W MHTEpHpeTalys
JAHHBIX
OnucarenpHasi CTaTUCTUKA: CpeHee apuPMeTHYecKoe, MeAnaHa, pa3Max,
5.2 HauOoJsblllee W HAMMEHbIIEe 3HAuYeHUs Halbopa YHCIOBBIX JaHHBIX.
[Tpumepsl ciiydaitHOM U3MEHYUBOCTH
CrnyyaitHblii 3KcTIepUMEHT (OTBIT) U CiaydaiiHoe coObITHE. BeposTHOCTh u
5.3 yacTtoTa. Poib MajoBEepOSITHBIX W MPAKTUYECKU JTOCTOBEPHBIX COOBITHII B
MpUpo/ie U B o01iecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEMN
I'pad, Bepmmna, pedpo. Crenens BepmnHbl. Yucno pédep m cymmapHas
£ 4 crenenb BepmuH. [Ipeacrasienue o ceszHoctu rpada. Lenu u ksl [Tytu
' B rpadax. OO0xom rpada (dimepoB mnyth). IlpeacraBienue 00
OpHEHTHPOBAaHHOM Tpade. Pemenue 3amau ¢ moMoribio rpadon
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
51 [IpencraBneHue naHHBIX B BUE TaOIHI, 1UarpamMm, rpadukoB
£ 5 MHOXeCTBO, 3JEMEHT MHOXeCTBa, MNOoAMHOXecTBo. Omepauun Haj
' MHO>KECTBaMU: 00beIMHEHUE, IIepeceueHNe, TOMOTHEHNE
£ 3 CoiicTBa orepanui HaJl  MHOXECTBaMHU: MepPEeMECTUTEIBHOE,
' coueTaTelbHOE, paclpeAeTUTeIbHOE, BKIIOUCHHUS
£ 4 Hcnonb3oBanue rpaduyeckoro mpeicTaBlIeHUsT MHOXKECTB JUIsl OMHCAHUS
. peabHBIX MPOLIECCOB U SIBJICHUM, TPU PELICHUU 33/1a4.
55 N3mepenue paccenBaHus AaHHBIX. Jlucnepcus U cTaHIapTHOE OTKIOHEHHE
' YHCIOBBIX HaOOpoB. J[narpamMmma paccerBaHus
56 DOneMeHTapHble COOBITHS choydaiiHOTO ombiTa. CiydaiiHble COOBITHSL.
. BepostHOocTH cOOBITHIA. ONBITBI ¢ PAaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMH




coObitusiMu.  Cityuyaiiabiii  BeIOOp. CBSI3b MEXIYy MAJIOBEPOSITHBIMH H
MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOIIECTBE U HAYKE
JepeBo. CBolicTBa J€peBbEB: EAUHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
o.7 BUCSYEH BEPIIMHBI, CBS3b MEXIy YHCIOM BEpIIMH U YHCIOM pEOep.
[IpaBuno ymHoxeHus. Pemenue 3amad ¢ momonibio rpados
[IpotuBomnonoxkueie coObiTus. uarpamma Diinepa. OObequHEHUE U
5.8 nepeceueHre coObiThil. HecoBmecTHbie coObITus. PopMysna CIOKEHUS
BEPOSATHOCTEMN
59 VYcnosuas BepossTHOCTD. [IpaBuino ymHoxenus. HezaBucrumbie cOOBbITHS
[IpencraBnenune skcriepuMeHTa B BHUAE JepeBa. Pemienue 3agay Ha
5.10 HAaxO0’K/JICHUE BEPOATHOCTEN € IIOMOIIIBIO IEPEBA CIIy4alHOTO SKCIIEPUMEHTA,
auarpamm Oiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEpPKAHUSA
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBiienyrie JaHHBIX B BUJIE TaOJIUL], JUArpaMM, rpaduKoB, HHTEPIPETALIHS
5.1 JTaHHBIX. UTEHHE W MOCTPOCHHUE TAOIHI], IUarpamMm, TpauKoB Mo peasbHBIM
JTAHHBIM
5.2 [TepecTtanoBku u (hakTopuan
5.3 CodyeraHus U YUCIIO COYETAHUMN
5.4 Tpeyronbauk ITackans. Pemenne 3aa4 ¢ UCIoJIb30BaHUEM KOMOWHATOPUKH
- I'eomeTrpuueckas BeposTHOCTh. CilydallHBIH BBIOOpP TOYKH M3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTU
5.6 HcnwiTanue. Ycenex u Heyaada. Cepusi UICIIBITAHUN JI0 IEPBOTO ycIexa
£ 7 Cepus ucnbiTanuii bepuymin. BeposaTHOCTH COOBITHII B CepuU HCIBITAHUN
. bepnymm
5.8 CnyyaitHas BeJIMYMHA U pacIipe/ie]IeHHe BEPOATHOCTEH
£ g Matemartuueckoe oxxkugaHue u aucrnepcus. I[lpumepsl MaremMaTHyecKoro
' 0’KHJaHMs KaK TEOPETUUECKOTO CPEIHETO 3HAUEHUS BEJINYUHBI
£ 10 MaremaTnueckoe OXHJAHUE M JUCIEPCUS CIydYalHOM BEIWYMHBI «4HCIIO
' YCIIEXOB B CEpUU UCIIBITAHUN bepHym»
£ 11 [TonsiTue o 3akoHe GonbIIKX yncen. V3MepeHue BepOSTHOCTEH C MOMOIIBIO
' gacToT. Posb 1 3HaUeHue 3aKoHa OOJIBIIKX YHCEN B IPUPOJE U O0IIeCTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPoBePsSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOGOBAHUS K MPEAMETHBIM Pe3yJIbTATaAM 0CBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHune onepupoBarb IMOHATHAMHU: MHOXECTBO, ITOJAMHOYKECTBO,
omepanuy HaJl MHO>KECTBAMHU; YMEHHE OINEPHUpPOBATH MOHATHSAMU: Tpad,
CBS3HBIN Tpad, 1epeBO, LIUKII, IPUMEHSATh UX NP PEIICHUH 3aa4; YMEHUE
WCI0JIb30BaTh TpauuecKkoe MpeACTaBI€HUE MHOXKECTB JJIsl ONHUCAaHUs
peaJIbHBIX MPOLIECCOB U SIBJICHUMN, IPH PEILIEHUH 33a]a4 U3 JPYTUX YUEOHBIX
MIpEAMETOB

YMeHHne onepupoBaTh IMOHATHAMH: OIPENEICHUE, AKCUOMa, Teopema,
JI0Ka3aTelIbCcTBO; YMEHHE  pPACIO3HAaBATh HWCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTh TNPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKAa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHNI

VYMmenne ONCpUPOBATH IOHATUAMU: HATYPAJIBHOC YHCIIO, IMPOCTOC U
COCTaBHOE YUCJIO, AETUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU JETUMOCTH,
1IeJI0€ YKCII0, MOIYJh YUCIIa, OOBIKHOBEHHAS APOOb U JIeCATUYHAs APOOb,
CTaHJAPTHBIN BHUJ YMCIIA, PAI[MOHATIBFHOE YUCIIO, UpPAIlOHATIBHOE YUCIIO,
apudMETUYECKU KBAJPATHBIA KOPEHb, YMEHHE BBITIOJHATH JICHCTBUS C
YHClIaMi, CPaBHUBATh M YMOPSIOYUBATh YMCIIA, IPEICTABIATh YHMCIa Ha
KOOPJIMHATHOU MPSMOM, OKPYIJISITh YHCIA; YMEHUE JAeaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUI

YMeHue omnepupoBaTh MOHATUSMU: CTENEHb C LENbIM IOKa3aTeleM,
apudmeTHyecKuil KBaJpaTHBI KOpPEeHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM cTeneHu OoJibliie
€IMHUILIbI; YMEHHE BBINOJHATH pacuéThl M0 GopMmynamM, npeodpa3oBaHus
HENbIX, IPOOHO-pAIlMOHANBHBIX BBIPAKEHUNA U BBIPAKEHUN C KOPHSMH,
pa3ioXKeHue MHOTO4JIeHa Ha MHOXKHUTEIH, B TOM YHCIIE C UCHIOJIb30BAHUEM
(dhopMyI pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBbI H Pa3HOCTH

YMeHue ONICpUPOBATh MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIIOBOC HEPABCHCTBO, HCPABCHCTBO C HepeMeHHOﬁ;
YMCHHE pClIaThb JIUHEWHEIE H KBaJApaTHBIC YpaBHCHUA, ,[[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBI IBYX
JIMHEWHBIX ypaBHeHI/II\/’I, JIMHENHBIE HCPAaBCHCTBA U HUX CHCTCMBI,
KBaApaTHBIC U )IpO6HO'paI_II/IOHaJ'IBHHC HCPaAaBCHCTBA C OJIHOH HepeMeHHOﬁ,
B TOM YHMCJIC IIPpU PCHICHUU 3aaY U3 APYTUX IMPEAMCETOB U IMPAKTHUYICCKUX
3ala4; YMCHHUC HCIIOJb30BATh KOOPAWHATHYIO MMPAMYIO U KOOPpAWHATHYHO
IIJIOCKOCTB IJIA 1/1306pa>i<eH1/151 pCH_ICHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U CUCTCM




YMeHue omnepupoBaTh NOHATHAMH: (QyHKIMSA, Tpapuk (YHKUUH, HYITH
(GyHKIMHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, HMPOMEXYTKH BO3pPACTaHU,
yObIBaHUs, HauOOJIbIIEe M HaMMEHbIee 3HAYCHUS (QYHKIUH, yMEHHE
ONEPHPOBATh TMOHATUSAMH: TpsAMas NPOTOPLUUOHATBHOCTD, JIHHEHHAs
GbyHKUuMs, KBaapaTW4Has (QYHKIOWs, OOpaTHas MPOMOPIUOHAIBHOCTS,
napaboJia, runep0oJia; yMeHue CTpouTh rpaduku GyHKIMM, UCII0JIB30BaTh
rpaduKy JUISL OTPE/ICICHUsT CBOWCTB IMPOLECCOB M 3aBHCUMOCTEH, s
pelieHus 3aja4 U3 JPYruX Y4eOHBIX NPEAMETOB M pPEAbHOW >KHM3HU;
yMEHUE BBIpaXKaTh (POpMyIaMu 3aBUCUMOCTH MEXKITy BEIMINHAMHA

YMenmne OIICpUpPOBATH IIOHATUAMU: IIOCJIEAOBATCIIBbHOCTD,
apudmeTnyeckas U reoMeTpruyecKasi Iporpeccuu; yMEHUe HCIOIb30BaTh
CBOMCTBa IMOCIIEI0BATEIbHOCTEHN, (POPMYIIBI CyMMBI U OOILETO YjieHa MpU
pelIeHny 3a7ad, B TOM YHCIIE 33Ja4 U3 JPYIMX Y4eOHBIX IPEIMETOB U
pEaTbHOM KU3HU

YMeHue pemath 3a/1a4i pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, JOJIU
U 4acTH, ABMKEHUE, paboTy, LIEHY TOBapOB U CTOMMOCTh ITOKYIIOK U YCIIYT,
HaJOrW, 3aJaud M3 OOJacTH YIpaBJICHUS JHMYHBIMM M CEMEHHBIMU
(mHaHCaMM); yMEHHE COCTaBIISATh BBIPAXKECHUS, YpPABHEHUS], HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3ala4yM, HMCCIEIOBATH IOJYYEHHOE DEIICHUE WU
OIIEHUBATh IIPABIONOJ00HOCTD MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAME: (PUTYpa, TOUKA, OTPE3OK, IpsMasi, Iy4,
JOMaHas, Yroj, MHOTOYIOJbHHK, TpPEYrOJbHHK, PaBHOOCIPEHHBIA W
PaBHOCTOPOHHUI  TPEYrOJbHHUKH,  MPSIMOYIOJBHBIH  TPEYroJjbHHK,
MeanaHa, OWCCEKTpHCa M BBICOTA TPEYroJbHUKA, YETHIPEXYTOJIBHUK,
napajiesiorpaMMm, — pomO,  TPSMOYTOJIBHHK,  KBaJpar,  Tparelus;
OKpPYXXHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMHU
(burypamu; yMeHue peniathb 3a/1a4M, B TOM YHCIIE U3 TOBCETHCBHOM KHI3HH,
Ha HAXOXXJCHHUE N€OMETPUYECKUX BEIMYUH C MPUMEHCHHEM HM3YYEHHBIX
CBOMCTB (puryp u (akToB
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YMeHue omnepupoBaTh TMOHATUSMHU: PABEHCTBO (UTyp, paBEHCTBO
TPEYTroJbHUKOB; MapalieIbHOCTh U MEPIEHAUKYISIPHOCTh NPSIMBIX, YroJl
MEXIy MPSMBIMHU, MEPHEHAUKYISP, HAKIOHHAs, MPOEKIHs, [0J00He
¢buryp, mogoOHbIE TPEYrOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO TOYKH H
pSMOIl; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHIO U IoJi00ue uryp,
napauieTbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MUPE

11

YMmenue ONCpUpPOBATh NOHATUAMU: IUIMHA, PACCTOAHUC, YTOJI (BCJ'II/ILII/IHa
yriia, CHHYC U KOCUHYC YyI'Jla TpeyTOJ'IBHI/IKa), miomaab, YMCHUC OICHHUBATDH
pa3MEpbl TIPECAMETOB U 00BEKTOB B OKpYyXKXaromeM MHUpe; YMCHUC
IIPUMCHATDH (I)OpMyJ'II)I NnepuMeTpa U mjiomaan MHOTOYIOJIBHUKOB, IJIAHBI
OKPY’XKHOCTH n Iiomraau Kpyra, o0bema MpAMOYTOJIBHOT'O
MapajuIeJICTIMIICAA, YMCHUC MMPUMCHSTH IMMPU3HAKN paBCHCTBA
TPECYroJIbHUKOB, TCOPEMY O CYMMC VYIUJIOB TpPCYTrOJIbHHKA, TCOPEMY




[Mugaropa, TPUrOHOMETPUUECKHUE COOTHOLICHHS ISl BHIYMCICHUS JUTHH,
pacCTOSIHUMI, TIIOIIAACH

12

YMmenune u300pakaTh IUIOCKHME (GUIyppl M HX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYpBI OT pyKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY HJIH CHMBOJIEHOMY
OIMCAaHHIO
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YMeHue onepupoBaTh NOHATUSAMU: IPSIMOYIOJIbHAS CUCTEMA KOOPAMHAT;
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BE/IEHUE BEKTOpa Ha
YHUCIIO, CKAJAPHOE IIPOMU3BEIACHHUE BEKTOPOB; YMCHHME MCIIONb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl IPEJCTABIICHUS JAaHHBIX U pEIIeHUs 3a/1a4, B
TOM YUCJIE U3 APYTUX YU€OHBIX IPEIMETOB U PEATIbHON KU3HU
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VYMmenne ONICPpUPOBATH IOHATHUAMMU CTOJIOMKOBBIE U KPYTOBBIC JHArpaMMBblI,
TabnuIbpl, cpeaHee apudMeTHueckoe, MeAuaHa, HauOoJbliee U
HaMMEHbIIee 3HAYEHUS, pa3Max YHCIOBOTO HAabOpa; YMEHHE H3BIICKATH,
WHTEPIPETUPOBATH M MPEOOPa30BBIBATh WH(HOPMAITUIO, TIPEICTABICHHYIO
B TAOJIMIIAX U HA JWarpaMMax, OTPAXKAIOIIYI0 CBOHCTBA M XapaKTePUCTUKA
pEATbHBIX TIPOIIECCOB W SIBJICHUH; YMEHHUE pacro3HaBaTh W3MCHUUBBIC
BEJIUYHHEI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHSTUAMU: CIy4alHbIH ONBIT (CIoydalHbIN
JKCIIEPUMEHT),  DJIEMEHTapHOE COOBITHE  (PJIEMEHTAPHBIA  HMCXO.)
CJIy4aifHOTO OIIBITA, CIYy4aHOE COOBITHE, BEPOATHOCTh COOBITUS; YMEHUE
HaxXOJUThb  BEPOSATHOCTH  CIy4alHBIX COOBITUH B  ONBITAX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUSAMH; YMEHHUE PelIaTh 3a0auu
METOJIOM OpraHU30BAHHOIO Iepedopa M C HCIOJB30BAHMEM IpaBUIIA
YMHOXXEHHUS; YMEHHE OLICHUBAThb BEPOSITHOCTU PEAIbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb NIPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUH B OKpYXAalOLIEM MHUPE M B >KM3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCET U €ro
POJIBIO B MaCCOBBIX SIBJICHUSX

16

YMeHue BIOMpaTh NOAXOAIINNA U3YICHHBIN METOT JIJIsI PEIICHHS 3aa4H,
NPUBOANTH IPUMEPHI MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIC U
KU3HU, PacloO3HaBaTh MPOSIBICHHE 3aKOHOB MaTEMaTHKU B HMCKYCCTBE,
OTIMCHIBATh OTJICJIbHBIC BBINAIOUIUECS PE3YNbTaThl, MOJYYEHHBIE B XOJ€
pa3BUTHA MAaTEeMAaTUKH KaK HAYKU, IPUBOJIUTH IPUMEPhl MAaTEMAaTHYECKUX
OTKPBITHHA U UX aBTOPOB B OTCUECTBEHHOW U BCEMHUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT cO/iep:KaHUSsA
1 Yucna 1 BBIYUCIICHUS
11 HarypaneHblie u nensie uncina. [IpusHaku 1eIMMOCTH LEIIbIX YUCEIT
12 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TIPOLICHTHI, OECKOHEYHBIE TEPHOANIECCKIE
Ipoou
1.3 PannonanpHble yricna. ApupmMeTHiecKkre onepaum ¢ palloHaIbHBIMHU YUCIaMU
14 JleicTBuTenbHble  YHcha. ApudMETHYECKHE OIepalud ¢ JIeWCTBUTEIHHBIMU
' 4UCIaMu
15 [Ipubmmxénnbie BI)I‘{I/IvCHeHI/ISI, IpaBuUjia OKpPYIJEHMs, NpPUKHUJKA U OLIEHKa
pe3ynbTaTa BIYMCIECHUN
2 AunreOpandecKue BRIpayKeHHUs
2.1 BbykBeHHbIe BeIpakeHUs (BBIPAXKEHHSI C IEPEMEHHBIMH)
29 Crenenp c uenbiM mnokaszareneM. CTeNneHb C pallOHaJIbHBIM IOKa3aTesleM.
' CBoiicTBa cTEeEeHN
2.3 MHorousneHsl

24 Anrebpandeckas Ipoob

ApubmMeTnuecknii KOpeHb HATYypaJIbHOU cTeneHu. JIeicTBUS ¢ apuMEeTHIECKUMHU

25 KOPHSIMU HAaTypaJIbHOW CTETICHU
3 YpaBHEHHUs 1 HEPAaBEHCTBA

31 Hemsie u apoOHO-panmoHanbHble ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHHUIA

3.2 Lenbie u npoOHO-panMoHaNbHBIE HepaBeHCTBA.  CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pertenue TekCTOBBIX 3a1a4
4 YucoBble MOCIIEI0BATEIIBHOCTH

4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS MTOCIIEIOBATEIILHOCTEH

4.2 Apudmerrueckas u reoMeTprueckas nporpeccun. opmyiia ClI0KHBIX MPOLEHTOB

5 OyHKINUU

OyHKuMs, cocoOsl 3aaanus Gynkuuu. ['paduk pynkuun. O61acTh onpeneneHus u
MHO>KeCTBO 3HaueHui ¢pyHkunu. Hynmu ¢pyakiuu. [IpomMexyTku 3HAKOTIOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U MUHMMYMbI (YHKIIUH.
Hauboubiiee n HaumeHbliee 3HaUeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSMO#i U MJIOCKOCTH
6.1 Koopaunatnas npsiMast
6.2 JlekapTOBBI KOOPMHATHI Ha MJIIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue GUrypsl U UX CBOWCTBA
7.2 TpeyronpHuk
7.3 MHOroyrojibHUKU
1.4 OKpyXHOCTb U KPYT
7.5 N3mepenue reoMeTpuuecKuX BEIUYUH
7.6 BexTops! Ha TIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Maremaruka. BeposiTHOCTb U cTaTucTHKa: 7 - 9-€ Ki1acchl: 0a30BbIA YPOBEHD:
yueOHHUK: B 2 yacTax; 1-oe uznanue, /-9 xnacc/ Beicoukuii U.P., Smenxo U.B.;
noa penakiueit Amenko N.B., AkunonepHoe obmectBo «/3narenbcTBo

«HpOCBeH_IeHI/IC»

METOJINYECKHUE MATEPHAJIBI 1JISA YYUTEJIA
Marematuka. BeposaTHOCTh 1 cTaTUCTHKA: 7-9-€ Ki1acChl: 0a30BBIM YPOBEHbD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii 1.P., Smenko U.B.; mox pen.

Amenko U.B., Axunoneproe ob6mectBo «M3narensctrBo «IIpocBemenue»

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

1. bubauoreka I{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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