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MHOACHUTEJBHASA 3AIINCKA
Kypc «Aareopa»

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IIPOJIOJKEHUS 00pa30BaHus U B OBCEIHEBHOW »kU3HU. Pa3BuTue y oOydaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamuecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKOW HAYKOH SIBIEHUI U MPOLIECCOB
B NPUPOJE U OOILECTBE, POJM MaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBINIJICHUSI OOYYarOMIMXCSA: OHM HWCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PAcCyXJeHUsl, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHue 3a1a4 ABJIAETCS pealn3aunen e TeIbHOCTHOIO MPUHIMIA O0OyUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCIEHUSY, «ANreOpandeckie BhIPaXKEHUs», « Y PaBHEHUS U
HepaBeHCTBa», «Dynkium». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJACHCTBYs C
JpYrUMHU €ro JuHusMA. B Xxoxe wu3ydeHus ydeOHOro kypca oOydaromumcs
IPUXOJIUTCS JOTHUYECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AureOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTeED.

Copnepxanue JuMHUM «YuWcia W BBIYMCICHUS CIYXUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IOBCEIHEBHOM



®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIero oopa3oBaHus
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
IPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpandecKkue BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOro armapara, HeoOXOJUMOTO IJsl PELIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMaTHUKU Kak
A3bIKa I TOCTPOCHHUSI MaTeMaTHYECKUX MOJIENEeH, ONMHUCaHWs MIPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHuss aireOpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoObpa3zoBaHne CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHMs!, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUN HAIIEJIEHO HA TOJIyYEHUE
OOyYarOMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUISL OTIMCAHUSl U UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE
u obmiectBe. M3yueHue martepuana CoOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B Pa3BUTUN HUBUIN3ALUHN U KYJIbTYPBbI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 4gaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIC, TIEPEXO] OT OJHOW (OpMBI 3amucCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEeIeHUs], 3aUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JACIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMmasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycTUMBIE
3HAYEHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXKeHue, BhIYUTaHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxxeHue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuja NPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUuciioBbIe IPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGcrucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkiun. CoiictBa Qpynkuwmii. Jluneitnas Gpyukuus, e€ rpaduk. ['padux dpyHkimm
y = [x|. I'paduueckoe pelneHne THHEHHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbiii kopeHb u3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolicTBa apupMeETHUYECKHUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporictea. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBagpaTHblii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJeHHe aireopandeckux ApoOer.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IBYMs NEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUN C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[lonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHI
¢ynkun. CrnocoObl 3a1aHus QyHKIUHA.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIINX PEaNbHbBIE MPOIIECCHI.



@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuH y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pelLIECHNE YPaBHEHUIN U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsa ¥ BIYMCICHUS

ParnmonanpHpie yncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEYHBIC
JeCATUYHBIE ApoOr. MHOXECTBO AEUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO O0JHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JECUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JAJIUTENBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxE€HHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHEe
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3a/iady
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoOpaAuHATHI
BEPILMHBI Tapaboibl, OCb CAMMETPUHU MapadOoJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mocaeAoBaTEIbHOCTUYHMCIOBBIE  MOCACA0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysol n-ro dieHa.

ApudmeTrnueckass U reoMeTrpuueckas nporpeccuu. Popmynbsl n-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YI€HOB apuU(PMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealn3alii ero
opaB, IMPEACTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHOM MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHMUECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IIPOCTEUIIMMM HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnuTaHue, (popMHMpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHMUW Ui pelieHus 3anad
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXaIoIEel Cpenbl, OCO3HAHHEM
J100aIBHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJOBMAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXIy MOHATUAMHU, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  MPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPIAUTENbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE J0Ka3aTelIbCTBa
MaTeMaTHyeckux (aKkToB, BBICTpaUBaTh AaAPrYMEHTAILIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHuss y4yeOHOW 3adauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIlICHUs, BBIOMpaTh Haubojee MNOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HUCCIAEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy cOOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TIpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpPMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOHMpaTh, AHAIM3UPOBATh, CUCTEMATU3MPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3a/Jladyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHWHAIUSIMU,

OIICHWBATh HAAEKHOCTh WHOOpPMAIUU TIO0 KPHUTEPUAM, MPEAIOKECHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHUS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTY4YEHHbIN pe3ybTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILECTBY 00CYKIaeMON TEMBI,
po0JieMbl, pelrraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlCJIEHHBIC HA MIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM WU
UHAMBUIYAJIbHON pabOThl MpU pEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3ALMIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax pabotsl (0OCyXaeHHs, OOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM PELICHUs 3aJadu (WM €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJICKT:

BJaJE€Th CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJI THpolecca U
pe3ysbTara peuieH!usl MaTEMaTUYECKOH 3a1a4H;

NPEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJEHHBIX OUINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa JAESITEIBHOCTU MOCTABICHHON LIENIN
U YCIIOBUSIM, OOBSCHATD NPUYUHBI TOCTHXKEHUS WU HEJOCTUKCHHS LENH,
HAXOJIUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTash YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHE
JEUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUI JIPOOHBIX BBIPAKEHUM, COllEepKaIlIuX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYNBATH PAIUOHAIIBHBIC YUCTIA.

OKpyIJITh Yucia.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYMCICHUH, OIIEHKY 3HAUYCHUM
YHUCJIOBBIX BbIpaKCHUI. BBIMOIHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUs — IIEJIOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEICHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BhITIONHATS, yMHOXKEHHME OJTHOWIEHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOT'OYJICH, IPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIEero MHOXXHTENS, TPYNIUPOBKUA  CJIaraeMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 337a9
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKa3aTEJSIMU  JIs
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHNS U HEPABEHCTBA

Pemlats yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
Mepexoia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[logOupaTe nOpuUMEpbl TApP YKCEN, SBISIIOMUXCA PEIHICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YpaBHEHUN C JIBYMS NIEPEMEHHBIMH, B TOM
qucIiie rpa@uuecKu.

CocraBnsaTh W pemaTh JIMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHHUW II0 YCIOBUIO 3a/a4¥, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300pakath HA KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIUCHIBATh YMCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeuaTh B KOOPAMHATHOW MUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh Tpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MPEACTABICHHUS W aHaiM3a WHOOpmaIuwy,
W3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HauyajdbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyuces U1 CPAaBHEHUS, OKPYTJICHUS] Y BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAaJAPATHOTO KOPHS, HAXOAWThH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJUMOCTH KaJbKYJSATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.



Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHH C IeJIbIM  [0Ka3aTeseM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETIICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh MpeoOpa3oBaHus BEIPAXKEHUM JIs pEeUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB [JII CpPAaBHEHUS, OICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHruMaTh W UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEAEITh 3HAUCHHE (DYHKIUHU IO 3HAYCHHIO
apryMeHTa, ONpeAeNiATh CBOMCTBA (PYHKITHH 10 €€ TpaduKy.

Crpoutsb rpaduku deMeHTapHbIX QYHKIUN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBath cBOIiCTBA UHCIOBOI
byHkuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYUCICHUS C
UppalioOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY pPE3ybTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAIIMOHATILHBIC YPAaBHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3a7ayM  ajareOpauvyeckuM CIOCOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU PELICHHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaATh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMCHIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3piBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
—kx+b y=kix,y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HaYE€HUU KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paxaTb CXeMaTHUYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 1O UX TpaduKam.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCCH U

Pacno3naBaTh apu(MeTHUYECKYI0 U TEOMETPUYECKYI0 TMPOTPeccCUd Npu
Pa3HBIX CIOCO0aX 3a/IaHMUS.

BbINONHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYN N-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 ) bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 2
2 AJITCOPAHHECKHE BHIPAXKCHIA / https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 8 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15 1
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 | bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 | bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
o . 1
8 YHKIH. OCHOBHBIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9 1
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 1 0
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 | bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bceero Kontpoabueie  IpaxTuieckue U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 [loHATHE panMOHAIBHOTO YKCIa 1 02.09.2024
) Apudmerndeckue 1eicTBHS ¢ |
palroHaIBHBIMH YHCTIAMU 04.09.2024
3 Apudmerrdeckue I1HCTBUS C 1
palMOHAIBHBIMHU YU CJIaMHU 06.09.2024
4 Apudmerndeckue 1eicTBHS C |
palMOHAIBHBIMA YK CJIaMU 09.09.2024
5 [Iepemennsle. JlonycTumble |
3HA4YECHMS [IEPEMEHHBIX 11.09.2024
6 Apudmerndeckue 1eHCTBUS € 1
palMOHAIBHBIMU YUCIAMU 13.09.2024
7 Apudmerndeckue IeiHCTBUS C |
palroHaIBLHBIMH YHUCIIAMU 16.09.2024
g CpaBHeHue, ynopsaounBaHue |
palMOHAIBHBIX YUCET 18.09.2024
9 CpaBHeHue, ynops0unBaHue ]
PalMOHAIBHBIX YUCET 20.09.2024
10 Bxoanas koHTposbHas paboTa 1 1 73.09.2004
11 bykBeHHBIE BBIpAKEHUS 1 bubnuorexa [IOK




12

[IpeoOpazoBanre OYKBEHHBIX
BBIPOKEHUH, PACKPBITHE CKOOOK U
NPUBEJICHHUE TIOJJOOHBIX ClIaraeMbIX

25.09.2024

27.09.2024

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41fafa

13

[IpeoOpazoBanne OYKBEHHBIX
BBIPAXCHHH, PACKPBITHE CKOOOK 1
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX

30.09.2024

14

15

16

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXEHUM, pacKpbITHE CKOOOK 1
IpUBEIEHNE OJOOHBIX CllaraeéMbIX

[IpeobpazoBanre OYKBEHHBIX
BBIPOKEHUH, PACKPBITHE CKOOOK U
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX

YpaBHeHue, mpaBuiia

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN

02.10.2024

04.10.2024

07.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/7f41£fd70

17

JIuHeitHoe ypaBHEHUE C OJHOM
MEPEMEHHOM, PEIICHUE JTMHEUHBIX
YpaBHEHUNU

09.10.2024

18

19

20

JIuHeitHoe ypaBHEHUE C OJJHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU

JIuneliHOEe ypaBHEHHE C OAHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU

Pewenue 3ana4d ¢ noMoOLIBIO
YpaBHEHUU

11.10.2024

14.10.2024

16.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064¢

21

Pemmenue 3agad ¢ moMOIIBIO

bu6mmorexa [IOK




ypaBHEHUH 18.10.2024  https://m.edsoo.ru/7f420806
” Pemenue 3aga4 ¢ moMoIpio bubmuoreka [JOK
ypaBHEHUH 21.10.2024  https://m.edsoo.ru/7f4209a0
73 Penienue 3a7a4 ¢ MOMOIILIO bubmuorexa [JOK
ypaBHEHUI 23.10.2024  https://m.edsoo.ru/7f420e6e
24 bopaynet 25.10.2024
2 opynet 06.11.2024
26 KonTtponsHast pabora no Teme bubnuoreka [IOK
"Jlunelinbie ypaBHEeHUS" 08.11.2024 = https://m.edsoo.ru/7t421044
7 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU 11.11.2024
28 Koopaunata Touku Ha npsimoi bubmmorexa [OK
13.11.2024  https://m.edsoo.ru/7f41de76
29 UucnoBble TPOMEXKYTKU bubmmorexa LOK
15.11.2024 | https://m.edsoo.ru/7f41dff2
30 YucrioBble TPOMEKYTKH 18.11.2004
31 Paccrosinne Mex 1y 1ByMsi TOUKaMU
KOOPAMHATHOW MPSIMO 20.11.2024
1 Paccrosinne Mex 1y 1ByMsi TOUKaMU
KOOPAWHATHOW MPSIMO 22.11.2024
133 [IpssMoyronpHas cucreMa KOOpAUHAT bubnnoreka [JOK
Ha IUIOCKOCTH 25.11.2024  https://m.edsoo.ru/7f41el6e
34 [IpssMoyrosibHas cucTeEMa KOOPANHAT bubnnorexka [JOK
Ha IIOCKOCTHU 27.11.2024  https://m.edsoo.ru/7f41e42a
35 [Monstne Qpynkuuu bubnmnoreka [JOK




29.11.2024  https://m.edsoo.ru/7f41ef06
36 Ipacux pysruin 02.12.2024
37 [Tpumeps! rpadukoB, 3aaHHBIX bubnuoreka [IOK
dbopmynamu 04.12.2024  https://m.edsoo.ru/7f41e8a8
18 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnunoreka [HOK
dbopmynamu 06.12.2024 = https://m.edsoo.ru/7f41ed80
39 [Tpumeps! rpadguKoB, 3aJaHHBIX
dbopmynamu 09.12.2024
40 [Tpumeps! rpadguKkoB, 3aJaHHBIX
dbopmynamMu 11.12.2024
A1 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHas MpONOPIMOHATBHOCTH 13.12.2024
42 Peanbubie 3aBucumocti. [psmast u
oOpaTHas MpONOPIMOHATBHOCTH 16.12.2024
43 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MpOMOPIIMOHATBHOCTH 18.12.2024
44 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHMOHATBHOCTH 20.12.2024
45 Urenue rpavKoB peabHbIX bubnnoreka [JOK
3aBHCUMOCTEN 23.12.2024  https://m.edsoo.ru/7f41ea24
46 Urenue rpavKoB peabHbIX
3aBUCUMOCTEN 25.12.2024
. . bubnuorexa [JOK
41 Croiicrsa ynKimii 27.12.2024 https://m.edsocL).Iru/7f41f078
. . bubnuorexa [JOK
48 Cpofictea dyniunil 08.01.2025 https://m.edsocL).Iru/7f41f 1fe
49 Jluneitnast pyHKUIUS bubnmnoreka [JOK




10.01.2025  https://m.edsoo.ru/7f427282
. bubmmoreka [JOK
30 Junetisas gymius 13.01.2025 https://m.edsogru/7f427412
51 [Moctpoenne rpaduka TuHEHHON bubnunoreka [HOK
byHKIIIN 15.01.2025  https://m.edsoo.ru/7f426d1e
57 [TocTpoenue rpaduka TuHEHHON
byHKIUHA 17.01.2025
>3 Tpadpuic gymicuuit y =} 20.01.2025
54 I'padux pynkmmm y =[X| 2 01.2005
55 KonTponbhas pabota no Teme bubnuorexa [JOK
"Koopaunats! u rpaduku. Oynkiun" 24.01.2025 = https://m.edsoo.ru/7f41f50a
56 Crenens ¢ HATYpaJIbHBIM bubnuorexa [JOK
MOKa3aTeseM 27.01.2025  https://m.edsoo.ru/7f42154e
57 Crenens ¢ HATYpaJIbHBIM bubnmnoreka [JOK
rokazareyiemMm 29.01.2025 | https://m.edsoo.ru/7f4218be
53 Crenens ¢ HaTypaJIbHBIM bubnuotexa [JOK
10Ka3areyemM 31.01.2025  https://m.edsoo.ru/7f4211de
59 CreneHs ¢ HATYpaJIbHBIM bubnuotexa [JOK
MoKa3aTesneM 03.02.2025  https://m.edsoo.ru/7f421382
60 CreneHb ¢ HaTypaJIbHBIM
MoKa3aTresieM 05.02.2025
61 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnuorexa [JOK
1oKa3areyieM 07.02.2025 = https://m.edsoo.ru/7t421382
& CBoiicTBa CTENIEHU C HATypaJIbHBIM bubnuorexa [JOK
MIOKa3aTeJeM 10.02.2025  https://m.edsoo.ru/7f42154¢
63 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnmnoreka [JOK




MoKazarejieM 12.02.2025  https://m.edsoo.ru/7f4218be
64 [Ipu3Haku nenumMocTu, pa3aoKeHUst
Ha MHOKHUTEJIM HATYPAJIbHBIX YHCEIT 14.02.2025
[Ipu3Haku nenumMocTu, pa3aoKeHUst
65
Ha MHO>XUTEJIM HaTYPAJbHbBIX YHCET 17.02.2025
bu6mmoreka [IOK
66 Muorotsietbi 19.02.2025  https://m.edsoo.ru/7f42276e
67 MHOro4IeHbI bubmorexa HOK
21.02.2025 | https://m.edsoo.ru/7f422930
68 CrnoxeHue, BBIYUTAHUE, bu6mmoreka [IOK
MHOTOYJICHOB 24.02.2025  https://m.edsoo.ru/7f422af2
69 CrnoxxeHne, BEIYUTAHUE, bu6mmoreka [IOK
MHOTI'OYJICHOB 26.02.2025  https://m.edsoo.ru/7f422¢c8
70 CrnoxeHue, BBIYUTAHUE, bu6mmoreka [IOK
MHOTOYJICHOB 28.02.2025 | https://m.edsoo.ru/7f422fca
KonTponbHas pabora no teme
"CremneHb ¢ HaTypaJIbHBIM
71 rnmokasaresieM. OTHOYIEHBI.
Muorounensl. ClioKeHue u 03.03.2025
BBIUMTAHNE MHOTOYJICHOB"
72 YMHOKEHHE MHOTOWICHOB bubmorexa [TOK
05.03.2025 | https://m.edsoo.ru/7f423182
73 PaznoxkeHne MHOTOUYJIEHOB Ha bu6mmorexa [IOK
MHOKHTEIIN 07.03.2025 | https://m.edsoo.ru/7f423312
74 PasnokeHne MHOTOYJICHOB Ha bu6mmorexa [IOK
MHOKHTEIIH 10.03.2025 | https://m.edsoo.ru/7f4237fe
75 Pasnoxkenre MHOTOYJICHOB Ha bu6mmoreka [JOK
MHOKHTEIIH 12.03.2025  https://m.edsoo.ru/7f4239de




PaznoxxeHrne MHOTOYJICHOB Ha

76
MHOKHUTEJH 14.03.2025
KonrponbHas pabora no reme
"VMHOX€EeHUE OJHOWICHA Ha
77 %
MHOIOWJIEH. Y MHOXEHHE 17.03.2005
MHOIO4JIeHOB. Pa3noxenue
MHOT'OYJIEHOB Ha MHOKUTENN"
Penienne ocHOBHBIX 337124 Ha 1pooH,
78 .
IIPOLIEHTHI U3 PEAIbHOU IPAKTUKHU 19.03.2025
Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
79 .
IIPOLIEHTHI U3 PEAIbHOM NMPaKTUKU 21.03.2025
20 DopmyJibl COKPALLEHHOTO bubnnoreka [JOK
YMHOKEHHUS 31.03.2025  https://m.edsoo.ru/7f42432a
31 DopMybl COKpaAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS 02.04.2025  https://m.edsoo.ru/7f42464a
DopMyIIbl COKpAILIEHHOTO bubnuoreka [IOK
82
YMHOKEHHUS 04.04.2025 = https://m.edsoo.ru/7f424c12
23 DopMyIIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHHUS 07.04.2025  https://m.edsoo.ru/7f424{d2
24 DopMyIbl COKpALIEHHOTO bubnnorexka [JOK
YMHOXEHHS 09.04.2025  https://m.edsoo.ru/7f4251d0
25 KonTponbHas pabora «DopMyiibl bubnuoreka [IOK
COKPAIIEHHOTO YMHOXKEHUSI». 11.04.2025  https://m.edsoo.ru/7f427¢32
Penrenne oCHOBHBIX 337124 Ha ApoOH,
86 .
IIPOLICHTHI U3 pealbHOU NIPAKTUKU 14.04.2025
%7 JInHeitHoe ypaBHEHUE C IBYMS bubnuorexa [JOK
NEPEMEHHBIMU U ero rpaduk 16.04.2025  https://m.edsoo.ru/7f427e8a
88 JInHeitHoe ypaBHEHUE C IBYMS bubnuotexa [JOK




NIEPEMEHHBIMH U HT'O rpaduk 18.04.2025  https://m.edsoo.ru/7f42836¢
29 Cucrema 1ByX JIJMHEHHBIX YpaBHEHUI
C IBYMsI IEPEMEHHBIMHU 21.04.2025
90 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMU 23.04.2025
01 CucreMa JIByX JTMHEUHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMHU 25.04.2025
N bubnuorexa [JOK
92 Pemenue cucrem ypaBHEHUI
28.04.2025  https://m.edsoo.ru/7f4284de
93 Pemienue cucrem ypaBHEHUM bubmorexa [JOK
P 30.04.2025  https://m.edsoo.ru/7f42865a
N bubnuorexa [JOK
94 Pewienue cucreM ypaBHEHUN
05.05.2025 | https://m.edsoo.ru/7f4287d6
95 Pemenue cucrem ypaBHEHUI
07.05.2025
KontponbHas padota «Cuctemsl
96 JMHENHb aBHEHUI C
1% YPABHEHII € AByMA 12.05.2025
NIEPEMEHHBIMM.
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METOJIOB Kypca 7 kiacca, 06001eHne bubmorexa [TOK
. ’ 14.05.2025 @ https://m.edsoo.ru/7f429c6¢
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJIOB Kypca 7 kiacca, 00001eHne bubmorexa [JOK
Ny ’ 16.05.2025  https:/m.edsoo.ru/7f429f32
3HAHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
99 METOJIOB Kypca 7 Kiacca, 00001eHne bubmorexa HOK
. ’ 19.05.2025  https://m.edsoo.ru/7f42a0e0
3HAHUH
100 Hrorosast koHTpOIBHAS paboTa




IToBTOpEHNE OCHOBHBIX OHATHI U

21.05.2025

101 METOI0B Kypca 7 Kiracca, 0000I1eHne 1 Bubmorexa HOK
Hu P ’ t 23.05.2025 | https://m.edsoo.ru/7f42a27a
3HAHUMI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
102 METOJIOB Kypca 7 Kiracca, 000011eHe 1 Bubmorexa HOK
o P ’ 26.05.2025  https://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

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

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIC KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTeeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTh MPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnorexka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHU C I[EJIBIM bu6mmoreka [IOK
noxkasarejieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBagpartsslii TpéxuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIpaKeHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
N bubnuotexa [JOK
32 Coxpauerne apobeii https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKECHHUIA,
39 cop e >II<)a uX anred I;qucxne bubmorexa [JOK
AeprRartt p https://m.edsoo.ru/7f43259¢
napobu
[IpeobpazoBanue BhIpaXKEHUH,
40 COZIEpIKaIlNX ajlreOpandecKue bubmorexa [TOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJICpIKAIlIMX alIreOpandecKue bubmorexa [JOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBaapaTHoe ypaBHEeHHE
BAIPATHOE YpasHeHH https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
pauroHAIBHBIE YpABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, ero TpaduK,
MPUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

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

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElICHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

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




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX PEeAIbHBIE TIPOLIECCHI
D YHKIIUY, OIUCHIBAIOIIUE IPIMYIO U
90 06};;;11{}/}0’ Hponopumfll{aanpme ’ bubmmorexa [TOK
SABHCHMOCTH, X rpadu https://m.edsoo.ru/7f434bbc
91 l'unep6omna
92 INumep6ona
bu6mmoreka [IOK
23 T'padux pynxumn y = x* https://m.edsogru/7f434362
bubmuorexa [JOK
94 Tpaduic gy y =x* https://m.edsocL).Iru/7f434572
Oyakun y =x2, y=x3, y=VYx,y =
95 |x|;y?p:(1mtz]ecxo,e};)eme’}11e ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHCHHI U CUCTEM ypaBHEHUH
Oynkun y =x3, y=x3,y=VYx,y =
96 |x|;y?p:(1mtfecxo’e};eme’}lzle ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434eb4
YpaBHEHHI U CUCTEM YpaBHEHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJ0B KypCOB 7 U 8 KJIacCOB, bubmmorexa [TOK
I — https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U bubnnorexka [JOK

METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢




000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

99 METOIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
bu6mmoreka [IOK
101 u 0 1
TOroBai KOHTpoiLHas pabota https://m.edsoo.ru/7f436b&88
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOI0B KyPCOB 7 U 8 KJIAaCCOB 1 bubnnorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f437858
000011IeHrEe 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBanparHoe ypaBHeHue. Penienne
12 aBIfeHHﬁ C}],SpOI[HIJ_II/IXCSI K bubnmnorexa [IOK
P ’ https://m.edsoo.ru/7f43¢542
KBaAPaTHBIM
KBanpatHoe ypaBHeHnue. Penienne
13 ABHEHMM, CBOJISAIIIUXCS K bubmmorexa [TOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBangpaTHblie ypaBHEHUS Bubmorexa ITOK
p yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmmorexa [TOK
P yp https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHNUEM Ha MHOKUTEITU
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM MEeTO0M
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/IfI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX nn};{i;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUN,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['padmueckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELLICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

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




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTaUs
51 ngg)BeHCTB u CHCTSMI:{ep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

77

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

@opMyIbl N-TO YJIeHA
apuQMeTUYECKO U TreOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

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

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas Ipsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpEHME, 0000IICHUE U
CHUCTEMATH3AaLUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apHU(PMETHUECCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

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

&9

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

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

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

90 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHH, TOMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

o4 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpenwme, 0600IIEHNE U bubnuotexa [JOK




cucrtemaTusanus 3Hanuil. OyHKIHUM:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

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

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
IToBTOpEHHME, 0000IICHUE 1

100 CUCTEeMaTH3aIlMs 3HAaHHUH. |
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMAaTHU3AIINS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







HNOACHUTEJBHASA 3AIINCKA

Kypc «I'eomerpus»

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE DPAacCIOJIOKCHHE, OINMPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUM Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTh JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPHKICHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIIETCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOM Jku3HU. OOydaromuiics AODKEH HayYUThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIAb 3€MEJIbHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyemble pa3Mepbl Tapaxa s aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPHUH.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJIYYEHHBIX YMEHHH B (pu3uke u
TeXHUKE. OTH CBS3W Haumbojee SApKO BHIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckue cooTHoleHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miuockoctu», «IIpeodbpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4Jaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPXKXAHUE OBYUEHUA
7 KUIIACC

HavanpHble noHsTHA reomerpun. Todka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LUPKYJS U JIMHEHMKH. TpeyroibHUK.
Bricora, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIN M pPaBHOCTOPOHHUU  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIHBIX TPEYTOJIbHUKOB. [IpsIMOYTrObHBIN TPEYTroNIbHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OOoJsbllIel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIonoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparenus.

Meron yaBoeHust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pdumuent mnomodus. I[IpusHaku momOOUs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHuy NpakTHUYeCKUX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl Ui IUIOMIAIU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oTI00HBIX QUTyp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perieHun
MPaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla MpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTellbHOW M XOpIOM.
Yrael  MEXOy — XOpJaMHu M CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYroJbHUKUA. B3aumMHOe pacnosnokeHue AByX OKpyxHocted. Kacanue
OKpy>kHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUeCcKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJA BEKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaJasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTOA KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa  OKpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIUMCICHHE IJIMH AYr OKpyxHocteu. [lmomanae kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«I'eomeTpusd XapaKTEepU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHXKEHHUM B IPYTUX HayKaxX W MPUKIAIHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pa’kAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEIHON NpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKu Kak cdepbl 4YenoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTUYECKON KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpoOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIMTAHHE:

OpUEHTALMEN HA MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM JJIs pelIeHMs 3a1a4y
B 00JacTU COXPAaHHOCTH OKpYXalouleil cpenpl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXaIoIEel Cpenbl, OCO3HAHHEM
J100aIBHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:

e BBUBJSITh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSMHU, (DOpMYyIUpPOBaAThH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPHU3HAK
KJaccupuKalii, OCHOBaHUS [JIsi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAJIU3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
OpOTUBOpEYHsT B (paKTaxX, JaHHBIX, HAONIOJEHUSX U YTBEPKACHUSX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECJIOXHbBIE JI0KA3aTeIbCTBA
MaTeMaTU4YecKuX (HakTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh HauboJiee NOAXONAIMKA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHUS,
(GbopMynaMpoBaTh BONPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~yYCTaHABIMBATh HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIEI0BAaHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKKe BBIJIBUTAThH
MPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIlUH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHMUS;

BbIOMpaTh (GoOpMy MpeAcTaBiICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HHMOPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)XaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHbIN PE3YJIbTAT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KWMBAaTh Pa3IMYue M CXOJCTBO IMO3WIIMNA, B
KOpPEKTHOM Popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MPEICTABIIATD PE3yNbTAThI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIyaIbHON
paboTHI NP PEIICHUU YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOIl paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSIMH, MO3TOBBIC IIITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODIWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ajJrOPUTM pelIeHHs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelIeHUss ¢ Y4ETOM HMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSICHATh NMPUUYMHBI JOCTH)KEHUS WM HEJOCTUKEHUS 1IEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Pacno3naBaTh M3ydeHHBIE TCOMETPUYECKHUE (UTYPBI, OINPEICTIATh HUX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYMCIICHUE JIJIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyr0 OIICHKY JMHEHHBIX U YIJOBBIX BEJIMYMH MPEIMETOB B
pealbHOM KW3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELIEHUN T€OMETPUUECKUX 3a/1au.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUMUCIEHUS W HAXOJWTh YHCJIOBBbIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX IapaJUICIbHBIX MPSAMBIX CeKyuleh. Pemare mpakTthueckue
3a71a4M Ha HaXOXKJICHUE YTJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECIECHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPU
pellIeHuN 3a1ay.

Brnagete MoHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA IMEPECEKAIOTCA B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U painyca, MPOBEIEHHOIO K TOUKE KACAHMUS.



[lonp30BaThCA MPOCTEUIIMMHU F€OMETPUIECKUMH HEPABEHCTBAMM, IIOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUYECKUX 3a4ad.

[TpuMeHsATh CBOMCTBA TOUKHM NEPECEUEHMsS MEIUAaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUH 3ajau.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUWd, NPUMEHATH
UX CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbecs Teopemon
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3afad. CTpoOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIIBbHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS STUMH MOHATHIMU I PEILICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJIbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUHU (TIOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMICS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroNbHUKA («pemeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsI HAXO0XKACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX MNpHU
pELICHUU TEOMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  nIpeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX Guryp. [lonb3oBarbest cBoOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JUIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHnsATh cBoOWCTBa MOAOOMS B MPAKTHYECKUX 3aadyax. YMETh MPUBOJIUTH
IpUMEpPHI OOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpAMH, MOHUMATh MX T€OMETPUYECKHN M (DU3NUYECKUi
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DHU3MYECKUX 3aj]ad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXOXKIAEHU UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U MMPAKTUYECKUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsTh 1o1y4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a49aX.

Haxoguts ocu (MM LEHTPBI) CUMMETpUM (GUTYp, TPUMEHATH JIBUKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IprMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IM0A00MS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIe
HEO0O0XO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 1 bubmorexa LHOK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 1




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6mmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417e¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. PelieHue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 Bexkrtopsl 12 1 uommorexa 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH | TUIOIIAb Kpyra 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| [Ipocreiinne reomerpuyeckue | Bbu6motreka [JOK
00BEKTHI 03.09.2024  https://m.edsoo.ru/8866b724
2 MHOroyroiasHHUK, JOMaHas 1 bubmmorexa [IOK
- ’ 05.09.2024 = https://m.edso00.ru/8866¢cb6a
3 CpaBHEHHME OTPE3KOB U YIJIOB 1
10.09.2024
bubnunoreka LIOK
4 1
Jlniita oTpesKos 12.09.2024  https://m.edsoo.ru/8866c3ea
5 Enuuuier namMepenus. 1
N3mepuTenbHbIe HHCTPYMEHTHI. 17.09.2024
6 Ypok-npaktukym "M3mepenue 1
OTpe3KOB" 19.09.2024
7 I'panycnas mepa yrna 1 brbmmorexa [TOK
pany pa yr 24.09.2024  https://m.edsoo.ru/8866¢5¢c0
bu6nmorexa LIOK
41 1
8 3MEpeHHe yIIoB 26.09.2024  https://m.edsoo.ru/8866c7be
9 Ypok- npaktukym " Msmepenue |
yriaos" 01.10.2024
10 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1 03.10.2004
11 CMeXHbIE U BEPTUKAJIBHBIE YTJIBI 1




08.10.2024

12 [leprieHaAMKYISIpHBIE TIPSIMbIC 10.10.2024
[epumerp u momans Guryp,
13
COCTaBJICHHBIX U3 MIPSMOYTOJbHUKOB 15.10.2024
14 KoHntponbnas padora "HauanpHbie
reOMETPUUYECKUE CBEICHUS 17.10.2024
[loHsiTHE O paBHBIX TPEYrOJIbHUKAX
15 Y MIEpBUYHBIC MPEICTABICHUS O bubmorexa [IOK
22.10.2024 = https://m.edsoo.ru/8866ce80
paBHBIX GUTYpax
16 Pemenue 3amgau o reme "[lepumerp bubnnorexa [JOK
TpeyroJbHUKa" 24.10.2024  https://m.edsoo.ru/8866d1fa
17 [TepBbIif MpU3HAK PaBEHCTBA bubanorexa [JOK
TPEYroJIbHUKOB 05.11.2024  https://m.edsoo.ru/8866d34e
18 Pemenue 3anau Ha 10Ka3aTeNbCTBO buomorexa LIOK
07.11.2024 | https://m.edsoo.ru/8866e01e
19 [IepnieHauKyIAp K IPSIMOM.
Menuanbl, OUCCEKTPHUCHI U BBHICOTHI. 12.11.2024
Pemenue 3anau no teme
20 "IlepieHAUKYIIAp K IPSIMOM.
Menauanbl, OUCCEKTPUCHI U BBICOTHI 14.11.2024
TpeyrojbHHuKa."
)1 PaBHOOeipeHHbIE U bu6muoreka [JOK
PaBHOCTOPOHHUE TPEYTOJILHUKU 19.11.2024  https://m.edsoo.ru/8866d6fa
” CgoiicTBa paBHOOEIPEHHOTO bubnuotexa [JOK
TpEyroJbHUKA 21.11.2024  https://m.edsoo.ru/8866d880
3 [Tpusnaku u cBoiicTBa bubmuoteka [JOK
PpaBHOOEIPEHHOTO TPEYrOJIbHUKA 26.11.2024  https://m.edsoo.ru/8866d880




bub6nmoreka [IOK

24 Peimenne sana1 Ha 0Ka3aTeNECTBO 28.11.2024  https://m.cds0o.ru/8866¢26¢
75 BTtopoii npusHak paBeHCTBa
TPEYroJIbHUKOB 03.12.2024
Pemenue 3amay Ha 10Ka3aTEILCTBO
2 "B 7
6 no treme "Bropoit HpI/ISHa'I'( 05.12.2004
paBEHCTBA TPEYTroJbHUKA
7 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB 10.12.2024  https://m.edsoo.ru/8866e88e
Pemenue 3amay Ha 10Ka3aTEIb6CTBO
28 o eMe "TpeTuil IpU3HaK paBeHCTBA buGnuorexa [IOK
P " P P 12.12.2024  https://m.edsoo.ru/8866e3a2
TPEYTrOJIbHUKOB
Pemrenue 3agaq Ha rOTOBBIX
29 yeprexax "Ilpu3Haku paBeHCcTBa buGnuorexa [IOK
p p " p 17.12.2024 | https://m.edsoo.ru/8867013¢
TPEYTrOJIbHUKOB
KonTponbHas padora no teme
30 "IIpu3Haku paBeHCTBA bubmiorexa LIOK
p p " 19.12.2024 @ hittps://m.edsoo.ru/8866ecbc
TPEYTOJIbHUKOB
31 OKpyXHOCTb, XOPJIbl M TUAMETP, UX bubnnorexa [JOK
CBOWCTBA 24.12.2024 ' https://m.eds00.ru/88670800
32 IIpocreiimue 3agaun Ha IOCTPOCHHE bubmorexa HOK
P A P 26.12.2024  https://m.edsoo.ru/88671188
33 ITpocreiimue 3amauy Ha TOCTPOECHUE bubmorexa LIOK
P A P 09.01.2025  https://m.edsoo.ru/886712d2
34 [TapamnensHble IPSIMBIE Bubmiorexa OK
P p 14.01.2025  https://m.edsoo.ru/8866ef64
35 [Ipu3Haky nmapajuieIbHOCTH IBYX bubmuoreka [IOK
IIPSIMBIX 16.01.2025  https://m.edsoo.ru/8866f086




36

Hakpect nexarniue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
yIJIb1, 00pa30BaHHbBIE TIPU

21.01.2025
NEPECEYEHUH NTapaIIEIIbHbBIX
IPSMBIX CEKyLIEH
[TpakTrueckue crocoobl
37
IIOCTPOEHHUS MapajlIeIbHbIX 3.01.2025
MPSIMBIX.
38 A
KCHOMBI T€OMETPHUH 78.01.2025
39 [T E
ATBIN TIOCTYIaT EBKIIMIa 30.01.2025
Teopemsl 00 yriiax, 00pa3oBaHHBIX
40 JIBYMSI TIapaJUICIbHBIMU TIPSIMBIMH U bubmorexa HOK
- P 04.02.2025 | https://m.edso00.ru/88663b0
CEKYIIUMHU.
VTI1bl ¢ COOTBETCTBEHHO
41
napauieTbHBIMU WIH 06.02.2025
MePIEHANKYISPHBIMU CTOPOHAMMU.
42 CyMMa yriioB TpeyrojibHHKa brbmmorexa [TOK
Y r ey 11.02.2025  https://m.eds00.ru/8866f630
43 B
HEITHUE YTl TPEYTOJIbHUKA 13.02.2005
44 OcCTpOyroabHbIN, IPSIMOYTOJIBHBIN 1 bubnmnoreka [JOK
TYNOYTOJbHBIA TPEYTOJIbHUKHI 18.02.2025  https://m.edsoo.ru/8866f8ba
45 TeopeMa 0 COOTHOILIEHUHN MEXKIY bubmuoreka [JOK
CTOPOHAMHU U yIJIaMU TPEYrOJIbHUKA 20.02.2025  https://m.edsoo.ru/8866faSe
46 Hepasencrtpa B reomerpun

25.02.2025




47

48

KonrponbHas padora no reme
"ITapasienbHble psIMbIE, CyMMa
YIJI0B TPEYrojbHUKa"

[IpAMOyYTroIbHBIN TPEYTrOJIBHUK C
yriioM B 30°

27.02.2025

04.03.2025

bu6nmoreka [IOK
https://m.edsoo.ru/8866febe

bubnunoreka LIOK
https://m.edsoo.ru/8866eb22

49

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriaom B 30°

06.03.2025

50

51

[Ipu3naku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Tpu3naku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

11.03.2025

13.03.2025

52

CBONCTBO MeqHUaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
NPOBEIEHHON K TUTIOTEHY3E

18.03.2025

bubnunoreka LIOK
https://m.edsoo.ru/8866e9%ec

53

54

55

56

KonTtponsnas padora «I[IpusHaku
PaBEHCTBA MPSIMOYTOJIbHBIX
TPEeYroJabHUKOB"

IIpu3Hak napajenbHOCTH MPSMBIX
4yepes3 PaBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IPSAMOi

ITonsatue o I'MT, npumenenue B
3a1a4ax

buccekTpuca u cepeuHHBII
NEPIEHIUKYIISP KaK
TEOMETPUUECKHUE MECTA TOUEK

20.03.2025

01.04.2025

03.04.2025

08.04.2025

bu6nmorexa LIOK
https://m.eds00.ru/88670508

57

KacarenbHast kK OKpY>KHOCTH

10.04.2025

bu6nunorexa LIOK
https://m.edsoo.ru/88670e9a




58 O 1
KPY>KHOCTb, BIIUCAHHAS B yrOJl 15.04.2005
59 o 1
KPY>KHOCTb, BIIUCAHHAS B yrOJl 17.04.2025
60 OKpyXHOCTb, ONTUCAHHAS OKOJIO | bubnmnoreka HOK
TPEyroJbHUKA 22.04.2025  https://m.edsoo.ru/88670a62
61 OKpy>KHOCTb, OTIMICAHHAS OKOJIO |
TpeyrojbHUKa 24.04.2025
&2 OKpyXHOCTb, BHUCAHHAs B 1 bubmmoreka [JOK
TPEYrOJIbHUK 29.04.2025  https://m.edsoo.ru/8867103e
63 OKpy>KHOCTb, BIIUCAHHAS B q
TPEYTrOJIbHUK 06.05.2025
KonTponbhas pabota no Teme
64 "OKpy>XHOCTb U KP 1 bubmmorera [IOK
- o " 08.05.2025  https://m.edsoo.ru/88671462
['eomeTprueckue nocTpoeHUs
[ToBTOpeHue u 00001IeHNEe 3HAHHIA
65 OCHOBHBIX ITOHSITHH U METOIOB 1 bubmorexa HOK
13.05.2025  https://m.edsoo.ru/886715b6
Kypca 7 Kiiacca
[ToBTOpeHue n 0000IIEHNE 3HAHUI
66 i 1
OCHOBHBIX IOHSITUN U METOJOB 15.05.2025
Kypca 7 Kiiacca
bu6nunorexa LIOK
67 " 0 1
TOroBA KORTpOJbHAA pabota 20.05.2025  https://m.edsoo.ru/886716ec
[ToBTOpeHue u 06001IeHNE 3HAHU T
. bubmuorexa [JOK
68 OCHOBHLIX IIOHSITHH U METOIOB 1
22.05.2025  https://m.edsoo.ru/886719bc
Kypca 7 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Nnpu3HaKu U | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
YacTHble cydau napauieorpaMMoB
4 (mpsimo onzfmlc (I))M6 KBa, paT) ux 1 bubmorexa LIOK
PAMOYT N POMO, KBajpat), https://m.edsoo.ru/8867 1dea
MPU3HAKU U CBOMCTBA
YacTHbIe cydau mapamuieorpaMMoB
5 (mpsimo onzme (I))M6 KBa, paT) ux 1 bubmmorexa LIOK
PAMOYT <, POMD, KBalpat), https://m.edsoo.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmorexa HOK
PAMOYT D p ’ pat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpanems 1 nommoreka 11O
https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/88672858
10 Merton yaABOEHUSI MEAUAHbI 1 but6mmorekxa [IOK




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

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TPEYroJibHUKA bubmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnmnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnmnorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso0o.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edso00.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubamorexa LOK
https://m.edsoo.ru/886738fc

bubnmnoreka [HOK
21 Tono0ute Tpeyrom,HiKH https://m.edsofru/88673a78

” Tpu npuznaka nogodus bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.edso00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK




TPEYroJIbHUKOB

Tpu npuznaka nogodus

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

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPaKTUYECKUX 3aja4
7 KontposbHas padoTa mo teme bubnmnoreka HOK
"[TogoOHbIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeu bubnunoreka LIOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpPEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 dopmyIbl AJis 101 Bbu6moreka [JOK
TpEYrojbHUKa, ITapajliesiorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bubmuoreka [IOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM

https://m.edsoo.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3ama4 ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTAaTEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1ru/8867579¢
42 Teopema I[Iudaropa u eé bubnmnoreka HOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 f}:})’:Moyronbz())ro TzI;YFOJ'IBHI/IKa, brbmmorexa [TOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLICHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnorexa [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KonTponbhas pabota no teme bu6muoreka [JOK




"Teopema [Tudaropa n navyana

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

TPUTOHOMETpUH"
57 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannsie v 1IEHTpaIbHbIE YTJIbI, bubnuorexa [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTOJNbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmorexa [IOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucanusie u onucanHbie
59 YeTHIPEX YTOJIBHUKH, UX PU3HAKU U bubmorexa HOK
PIPEXYT > X IP https://m.edsoo.ru/8al416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BOIUCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pEIIeHNU TEOMETPUIECKUX 3a1au
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OIMMHMCAHHBIX YETHIPEXYTOMLHUKOB TIPH
pelIeHNU TEOMETPUYECKUX 3aa
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 0011I1e KacaTelIbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHocTei bubnuotexa [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

bub6nmoreka [IOK

4 .B 1
6 & ORPYIRHOCTH. BIHCATHEE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
66 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIpHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Onpenenenne TPUrOHOMETPUYECKUX | bubmmoreka [IOK
¢dbynkuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T | bu6mmoreka [IOK
SOpEMa KOCHIYLOR https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
SOPEMa CHHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxnenue nimH CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTOILHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHUKOB 1

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




[TpakTHueckoe NpUuMeHeHue TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontponbHas pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 peobpazoBaHUU TOJO0US hitps://m.edsoo.rw/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 TpOU3BEAECHUN OTPE3KOB
2 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc




[IpumeHeHue TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
OripenenieHre BEKTOPOB.
27 d)I/II?).I/IquKHﬁ u FeOMI;)T WYECKUH bubmmorexa [IOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BEIUUTAaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YUCIIO
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8al14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC VIS Haxom,ueHI/IIjI bubnmorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

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

37
3aa4 GU3UKU
38 KontponbHas pabora o Teme bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOpAMHATHI TOUYEK Ha
IIJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHust bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAuHAT OpU PELIEHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
46 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPANHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

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




bu6mmoreka [IOK

49 Yucno n. J[nrHa okpy)HOCTH
https://m.edsoo.ru/8a1472c8
b K
50 Yucno ©. JInuHa oKpy KHOCTH nommorexa O
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 P
arHai Mepa yria https://m.edsoo.ru/8al4714c
53 [Tmomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
tHane Xpyra, pa, https://m.edsoo.ru/8a147426
54 [Lmomans kpyra, ceKTopa, CerMEeHTa bubmmorexa [JOK
pyra, pa, https://m.edsoo.ru/8a147750
55 [Lmomans kpyra, ceKkTopa, CerMEeHTa bubmorera [JOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 [MousgaTue 0 IBUKEHUH IIOCKOCTHU
https://m.edsoo.ru/8a147c82
N bubnuotexa [JOK
57 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 [TapayienapHbIi IEPEHOC, TIOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPU bubnuoreka [IOK
pelLIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue

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




64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamienbHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTprUyeCcKUE TOCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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[NPOTPAMME
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MOSICHUTEJBHASA 3AIIUNCKA
Kypc «BepoSiTHOCTH H CTATHCTHKA)

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh, KaK C TOUYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TakK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKIOMY 4esnoBeKy. Bo3pacraeT uucio
npogeccui, Ipu OBJIAJAEHUU KOTOPBIMH TpeOyeTCsl Xopolas 6a3oBasi IOArOTOBKA
B 00JacTh BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA JJIs
IPOJOJKEHU 00pa30BaHUs U 1JIs1 yCIEIHON NTpOo(ecCHOHAaIbHON Kapbhephl.

Kaxxaplil yesnoBek MOCTOSHHO IPUHUMAET PELIEHUS] HA OCHOBE UMEIOLUXCS Y
HEro JaHHBIX. A JiIs1 0O0CHOBAHHOI'O NMPUHSATHUS PEIICHUS B YCIOBUAX HEAOCTaTKa
WU 1M30bITKAa MHPOPMAIIMU HEOOXOIUMO B TOM YHUCJE XOpOoIio chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1Oo3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTh ¥y
oOyuaronuxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOIIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHAJIM3UPOBATh HHPOPMAITHIO, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEabHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiau3a u
IpEJCTaBICHUs JaHHBIX W3 Pa3jIMUHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydalmmxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alUM TNepedopa U mojacuéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MareMaTuuecKuil GyHIaMeHT 11l GOPMHUPOBAHUS KOMIIETCHIIUI B
o0nacTu UHPOPMATUKHU U HMUPPOBBIX TeXHOJNOTHM. [Ipy M3yuyeHUH CTaATUCTHKU U
BEPOSITHOCTH 00O0TallaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJaX €ro MccieloBaHus, (HOpMHUpPYETCs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMAIIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBMU C JaHHBIMU IIENIMH B CTPYKTypEe MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILETr0 0Opa3oBaHUs BbIICICHbI
CIIEyIOIIMEe Co/epKaTeabHO-MeTonn4Yeckue auHuu: «[IperncraBienne NaHHBIX U
onucaTeNbHass CTaTHCTUKa», «BeposTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuHum «lIpencraBieHne NaHHBIX U ONUCATENbHASL CTATUCTUKA»
CIIy’)KUT OCHOBOH i1 (OpPMHUPOBAHMSI HABBIKOB PAabOTBl ¢ MHpOpManueil: or
YTeHUs] W MHTEpIpeTauud HHPOpMAIUHU, MpPeACTaBICHHOW B TaOiHIaX, Ha
auarpamMmax M rpadukax, A0 cOopa, TpeICTaBiICHHUS W aHalu3a JaHHBIX C



WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XApPAaKTEPUCTUK CPEAHUX W PACCEUBAHMSL.
Paborass ¢ nmaHHpIMH, OOydaroluecs yd4aTcsl CUMTBHIBATb U HMHTEPIPETUPOBATH
JTAaHHBIE, BBIABUTaTh, apIyMEHTUPOBATh M KPUTHUKOBATh IMPOCTEHIINE THUIOTE3bI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, MU OIICHMBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U MIPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCIIECIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOZEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCA KaK Mepa MpaBAONON00Us CIy4yallHOTO
coObitus. [lpm wu3yyeHnu y4yeOHOro Kypca oOydarluecs 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYalHBIX
DKCIIEPUMEHTax C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU UCXO0/IaMH,
BEPOATHOCTHBIMU 3aKOHAaMU, TO3BOJISIOIIMMHU CTaBUTh U peuiaTh 00Jee CI0KHBIC
3amaud. B ydeOHbI Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYallHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIlE€palMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAKOTCS
MpUMEPHl IPUMEHEHUS [IJIsl PEUICHUs 3aJlad, a TAKXKE HCIOJb30BAaHUS B JIPYTHX
MaTEeMaTUYECKHUX KypcaxX U yueOHBIX MpeAMeTaXx.

B 7-9 xnaccax uzyyaerca ydyeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbIM  BXomAT pasgensl: «lIpencraBneHue JaHHBIX M ONMCATENbHAs
CTaTUCTUKa», «BeposTHOCTB», «DneMeHThl KOMOWHATOpUKW», «BBenenue B
Teopuro TpadoBy.

Ha usyuenue yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 wiacce — 34 yaca (1 gac B Hexenwo), B 8 kinacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, 1Uarpamm, rpadukoB. 3arOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoOB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIHII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMETHYEeCKoe, MeauaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

CnyyallHBIN SKCHIEPUMEHT (OMBIT) M cliydaiiHoe coObITHe. BepositHoCTh U
gacToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B o0mecTBe. MOHETa M HTpaJIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. CreneHnp BepuMHbL. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencraBinenue o cBszHoctu rpada. Lemu u nmxnsl. [lytu B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KUIACC

[IpeacraBnenue NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOKECTBaMU: 00bEIUHEHHE, MepeceueHue, aomnonHeHue. CpoiicTBa omnepauui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIIOUeHUs. Vcnonp3oBaHWe TpaUUyecKOro NPECTaBICHUS MHOXKECTB s
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJIICHUM, TPU PELICHUH 3a/1a4.

W3mepenne paccenBaHMs NaHHbBIX. JlMcrepcusi MU CTaHJAPTHOE OTKIOHEHHE
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHoctrt  coObITHil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH  AJIEMEHTApHBIMU
coObITusiMU. CiryyaliHblil BIOOp. CBSI3b MEXKIY MATIOBEPOSITHHIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm pedep. [lpasumio
YMHOX€eHUs. Pemienue 3aa4 ¢ moMoupto rpados.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEeHUE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSAATHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHwus. HesaBucnumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHJE JAepeBa. PemieHue 3agady Ha



HAaXOXKJEHUE BEPOSTHOCTEH C TIOMOIIBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.

9 KIIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpaMM, TIpaduKoB,
UHTEpIIpEeTalys AaHHbIX. YTEHNE U MOCTpOEHUE TabJuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.

ITepecranoBku u ¢pakropuan. CoyeTaHHus U YUCIO coueTaHui. TpeyroabHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPY>KHOCTH.

Hcnertanne. Ycenex u Heyaada. Cepusi MCHBITAaHMM O IIEPBOTO ycIieXa.
Cepust ucnbiTanuii bepHyun. BeposaTHOCTH COOBITUI B CEpUM  HCIIBITAHUM
beprymnm.

CrydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxumanue U gucnepcus. I[lpumepbsl  MaTreMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HA4YEHUs BEIMYMHBL. MaTeMaTudeckoe OKHUIAHWE U
JUCIIEPCHST  CIyYallHOW BEJIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCIBITAaHUU
bepnynnmy.

[Tonarue o 3akoHE OOJIBIIKMX 4YHCell. M3MepeHre BepOSTHOCTEH C ITOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K O0OCYX AEHUIO 3THUECKUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccHOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UeIOBEUYECKOi
NEATEIbHOCTH, 3TANoOB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOM KakK CpPeACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPbI 3A0POBbS M
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcrur, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha MPUMEHEHHE MAaTeMaTU4YE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXalollel cpenpl, IIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJIsi OKPY’KAIOIIEH Cpeabl, OCO3ZHAHHEM
JI00aBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM CONMAJIBHOW U NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHMW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

e BBIABJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENeNeHUs]  TMOHSATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS N7 OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOJAMMOIO aHAJIN3a;

e BOCHPUHUMATh, (OpPMYIHpOBaTH U  IPEOOPa3OBBIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpUIATENbHbIE, €IMHUYHBbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEHW W MPOTHBOPEUHH;
JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIIOKHBIC OKA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOASANMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNH WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UITUI0, MHCHHCE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GopMy MpeacTaBiIeHUs HMHPOPMALMK U WIUTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIMSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBUS:

BOCIPUHUMATH U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMON TEMBbI,
npoOJeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KHMBAaTh Pa3IMyue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATD PE3yNbTAThI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON Y WHIMBHyalIbHOU
paboTHI NP PEIICHUU YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOIl paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSIMH, MO3TOBBIC IIITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODIWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ajJrOPUTM pelIeHHs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHHUS WM HEJOCTHXKEHUS LM,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yurare wHOpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JguUarpaMMax,
MPEACTABIATh JAaHHBIC B BUIE TaONHI], CTPOUTh TUArPAMMBI (CTOJOWKOBBIC
(cTonbyaThie) M KPYroBhI€) IO MAaCCHBaM 3HAUYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonb3oBaTh [Ji1 ONMHMCAHUS JaHHBIX CTAaTUCTUYECKUE XapPaKTCPUCTUKU:
cpeaHee apupMeTHUUECKOe, MeAuaHa, HaumOoJIblliee W HaUMEHbIIEe 3HAYCHMUS,
pa3Mmax.

NMeTh mpencTraBieHUE O CIy4yalHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
(U3MYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IAHHBIX, UMETh NPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJIEC
TalauI, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIE B BHUJIE TAOJIUII, TUArpaMM,
rpaduKoB.

OnuchiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTelel: CpeaHuX
3HAYEHUH U Mep paccerBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJIE
10 pe3yJibTaTaM U3MEpEeHU U HaOJIOICHUH.

HaxonuTh BEPOATHOCTH CIydallHbIX COOBITMH B OMBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JarpaMMbl Ditiiepa, YucaoBas rnpsmasi.

OnepupoBaTh TMOHSTHUSMHU: MHOXKECTBO, IOJAMHOECTBO, BBITIOIHATH
omepanid HaJ MHOXECTBAMHU: OObEIWHEHUE, TEePECCUCHHEe, JOTOJHEHNE,
MEPEUYUCIIATH 3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOIICTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPECTaBICHUE MHOXECTB M CBSI3EH MEXITy
HUMM JIJI1 ONTMCAHMS TIPOILIECCOB U SIBIICHUM, B TOM YHCJIEC MPU PEIICHUHU 3a7a4 U3
JIPYTUX YYEOHBIX TPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekath W 1mpeoOpa3oBbIiBaTh HWH(OpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, AUArpamm, rpaukoB, MpPeCTaBISATH
JAaHHBIC B BUE TaOIMII, TUarpamm, rpad)uKoB.



PemaTte 3amaunm OpraHu30OBaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKeE C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHSA, B TOM YHCIIE MOJIB3YAChH
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUIN bepHysum.

HNMers mnpencraBiaeHue O CIy4alHOM BEIWYMHE U O paCIpPElelICHUU
BEPOSATHOCTEM.

WMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hpencranenue naHHbIX 7 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 8 1
Onucarenpbhas craTucTuKa https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1
3 CrrysaitHas H3MCHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BEJICHNE B TCOPHIO rpaos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 | bubnuoreka [IOK
cOOBITHA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 2
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 hitps://m.cdsoo.rw/7F415fdc
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 5




8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
! Hosroperte kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKeCTEA 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 0 6 1
CPOFTHOCTL CHYHANHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHUE B TEOPHIO rpachos https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Crtyuaidnpie cobbrmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 06006 I 4 2
ODIICHHE, CHCTEMATHSAMHA SHATHIH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IT 8 4
OBTOpEHHE kypea © Kilacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Hcnprranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 Coyuaiiiias Benia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obobmetite, KorTpoI: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon JaTta uzyuenust DNeKTPOHHbIE
Ne TA 7B B undgponbie
Tema ypoka KounTtpoJubHbie
n/n Bceero P oOpa3oBaTeJibHbIE
padoThI mwian | (axt TIaH (hakr IJIaH ¢akr
pecypcsbl
04.09 06.09 05.09 bubnuorexa [JOK
[IpencraBnenue qJaHHBIX
1 5 1 https://m.edsoo.ru/86
B Tabnuax ecf3
I[IpakTuuecKue 11.09 13.09 12.09 Bu6auoreka [IOK
2 BBIYMCIICHHS 110 1 https://m.edso0o.ru/86
TAOJIUYHBIM JAHHBIM 3ec324
W3Bieyenue u 18.09 20.09 19.09 Bbubmmnorexa [LIOK
3 MHTEpIpeTaLys 1 https://m.edsoo0.ru/86
TaOJIMYHBIX TAaHHBIX 3ec78e
25.09 27.09 26.09 bu6mmoreka [JOK
[IpakTnueckas padbora
4 "Ta6 " 1 1 https://m.edsoo.ru/86
A0 3ec78e
I'paduueckoe 02.10 04.10 03.10
MIpe/ICTaBICHUE JaHHBIX bubnuoreka [IOK
5 B BUJIE KPYT'OBBIX, 1 https://m.edsoo0.ru/86
CTOJIOMKOBBIX 3ed18e
(cTonbyaTeIX) AMarpaMm
Urenue u noctpoeHue 09.10 11.10 10.10
bubmuoreka [JOK
nuarpamm. [Ipumepsl
6 1 https://m.edso0.ru/86
neMorpapuuecKux 3ed602
auarpamMmm




16.10 18.10 17.10 bubmuorexa [JOK
[TpakTuyeckas pabora
7 " " https://m.edsoo.ru/86
JuarpaMmbl 3ed7e
YuciioBblie HAGOPBI. 23.10 25.10 24.10 Bu6moreka [IOK
8 Cpennee https://m.edso0.ru/86
apupMeTHIECKOe 3ed846
YucnoBblie HAOOPBI. 06.11 08.11 07.11 Bu6nnoreka [IOK
9 Cpennee https://m.edsoo.ru/86
aprupMeTHIECKOE 3ed846
Mennana 4ucI0BOrO 13.11 15.11 14.11 Bubnuorexa [IOK
10 Habopa. Y CTOWYUBOCTH https://m.edso00.ru/86
MEIHaHBbI 3edb3e
Mennana 4ucI0BOrO 20.11 22.11 21.11 Bubnuorexa [IOK
11 Habopa. Y CTOWYMBOCTh https://m.edsoo.ru/86
MEIHaHBbI 3edb3e
27.11 29.11 28.11 bu6mmoreka [IOK
[IpakTnueckas padbora
12 " " https://m.edsoo.ru/86
peIHKE 3HAYCHUS 3edcba
HauGonpiee 04.12 06.12 05.12
bu6mmoreka [IOK
HaWMEHBIIICEC 3HAUCHHS
13 5 https://m.edsoo.ru/86
YHCIIOBOTO Habopa. 3ee07a
Pa3zmax
Hawunbonpmiee n 11.12 13.12 12.12
bubmuoreka [JOK
HaWMECHBIIICEC 3HAUCHHS
14 5 https://m.edso0o.ru/86
YHCIIOBOTO Habopa. 3ee07a
Pa3zmax
HanGonsmee u 18.12 20.12 19.12 Bbu6muorexa [IOK
15 HauMEHbIIIEe 3HAYCHUS https://m.edsoo.ru/86

YHCIIOBOTO Habopa.

3ee07a




Pa3zmax

KonrponsHas pabora no 25.12 10.01 26.12
" bubmmoreka [JOK
temam "llpeacrasieHue
16 0 https://m.edsoo0.ru/86
JTAHHBIX. r'I'I/IcaTeJILHa;I 366390
CTaTUCTHKA
CJ’IyLIaI‘/JIHaSI 08.01 17.01 09.01 Buoauorexa HOK
17 U3MEHYUBOCTH https://m.edsoo.ru/86
(puMeps) 3eedbe
. 15.01 24.01 16.01 bu6mmoreka [IOK
YacToTa 3Ha4YCHHI B
18 https://m.edsoo.ru/86
MacCHBE JIaHHBIX 3ee60c
22.01 31.01 23.01 bubmuorexa [JOK
19 I'pynnupoBka https://m.edsoo0.ru/86
3ee9d0
29.01 07.02 30.01 bubmuorexa [JOK
20 I'icrorpammel https://m.edsoo.ru/86
3eeelc
05.02 14.02 06.02 bu6mmoreka [IOK
21 I'ucrorpammel https://m.edsoo.ru/86
3eeelc
[TpakTuueckas padbota 12.02 21.02 13.02 bubmuorexa [JOK
22 "Crnyuaiinas https://m.edsoo.ru/86
N3MEHYUBOCTE" 3eecc8
['pad, Bepruuna, pedpo. 19.02 28.02 20.02 BuGmoreka [IOK
23 [IpencraBnenue 3agauu ¢ https://m.edsoo.ru/86
oMOIIIbIO Tpada 3eef52
CreneHb (BaICHTHOCTB) 26.02 07.03 27.02 bubmmorexa [IOK
24 BepuuHbL. Yncio pédep https://m.edso0.ru/86

U CyMMapHas CTCIICHb

3efOba




BepiuH. Llenb u nuki

Hens u k. [Tyt B 05.03 14.03 06.03 bubnunoreka [HOK
25 rpade. [IpencraBnenue o https://m.edsoo0.ru/86
CBA3HOCTH Tpada 3ef236
I[Ipencrasnenue 00 12.03 21.03 13.03 Bu6noreka [IOK
26 OpPUEHTUPOBAHHBIX https://m.edsoo.ru/86
rpadax 3ef3b2
L. 19.03 04.04 20.03 Bu6moreka [JOK
CnyyaitHbIi OTBIT U
27 ey aaiitioe cobBITHE https://m.edsoo.ru/86
3efdd4
BepositTHOCTE 1M wacToTa 02.04 11.04 03.04
coObITus. Poinp
MaJIOBEPOSITHBIX H bubmorexa LHOK
28 — https://m.edsoo.ru/86
3ef646
JIOCTOBEPHBIX COOBITHI B
MIPUPOJIE U B OOIIIECTBE
MoHera u urpanbHast 09.04 18.04 10.04 buGmoreka [IOK
29 KOCTb B TEOPUH https://m.edsoo.ru/86
BEPOATHOCTEMN 3ef646
[Mpaktuyeckas paboTa 16.04 18.04 17.04 buGmoreka [IOK
30 "YactoTra BbIIaACHUS https://m.edsoo0.ru/86
opia" 3ef8a8
KonTponbHas padota no 23.04 25.04 24.04
teMaM "Citydaiinas bubnnoreka [JOK
31 M3MEHYMBOCTb. ['padsl. https://m.edsoo.ru/86
BepositHoCTh 3f0186
CIIy4aifHOTO COOBITHS"
1 IToBTOpEHuE, 30.04 16.05 08.05 Bubaunorexa [IOK

00001IEeHNE.

https://m.edso0.ru/86




[IpencraBnenue qaHHBIX 3efa24
IToBTOpEHME, 07.05 16.05 15.05
bubmuorexa [JOK
00o01IeHNE.
33 1 14.05 https://m.edso0.ru/86
OnucarenpHas .
3efbaa
CTaTHUCTHKA
IloBTOpenue, 21.05 23.05 22.05
bu6mmoreka [IOK
000011IeHHE.
34 Be 1 https://m.edso0.ru/86
pO}I;FHOCTL 3efech
CIIy4aifHOTO COOBITUS
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue qaHHBIX. | bubmumorexa [IOK
OrnucarenbHas CTaTUCTUKA https://m.edsoo0.ru/863f029¢
) CrnyuaiiHas u3aMeHunBOCTh. CpeiHue | bubmuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositHOCTH 1 | bubnuorexa [JOK
YaCTOTBI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu reopun
. bubnuorexa [JOK
4 BEPOSITHOCTEN: MOHETA U UTPAJIbHAS 1
https://m.edso0.ru/863f076¢
KOCTb
5 OTKJIOHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863f0a50
b
6 Jucnepcust 4ncioBoro Habopa 1 nommorexa [OK
https://m.edsoo.ru/863f0a50
7 CraHapTHOE OTKJIOHEHUE YHUCIOBOIO | bubnnorexa [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 Jlnarpammbl paccerBaHUs 1
https://m.edsoo.ru/863f0eab
9 MHO0XeCcTBO, ITOJIMHOKECTBO 1 bubmorexa HOK
https://m.edsoo.ru/863f1180
Oneparuy HaJ MHOKECTBAMH:
bu6mmorexa [IOK
10 00beIMHEHNE, TIEPECEUCHHE, 1

JOITIOJITHCHUC

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




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6mmoreka [IOK

11
CcOo4YeTaTeIbHOE, PacCpeaeIUTENBHOE, https://m.edsoo.ru/863f1784
BKJTIOUCHHS

12 I'padpuaeckoe npencrasieHue bubnunoreka [HOK
MHOECTB https://m.edsoo.ru/863f198c

13 KonTtponbHas pabora o temam
"Cratuctuka. MHoxecTBa"

14 DOnemeHTapHbie coObITHS. ClydaliHbIe bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
bnaronpusrcTByromme

P y bubmuorexa [JOK
15 3JIEMEHTaPHBIC COOBITHS.
. https://m.edsoo.ru/863f1dec
BepositHOoCTH COOBITHI
bnaronpusrcTByromme
16 BHGMGHI;a HbIE ZO6I>ITI/I$I bubmorera [JOK
P o https://m.edsoo.ru/S631£72
BepositHocTH cOOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 3JIEMEHTAPHBIMH COOBITUSIMU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CrnyuaitHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMH COOBITUSIMU bubmorexa [TOK
o pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
[TpakTuyeckas padora "OnbITHI €

19 aBHOBO3MOKHBIMU 3JIEMEHTaAPHBIMU bubmorexa [IOK
p p https://m.edsoo.ru/863f235a
coOpITHSIMU"

bubmuoreka [JOK

20
Hepeso https://m.edsoo.ru/863f2ade

21 CaoiicTBa aepeBa: €IMHCTBEHHOCTD bubnmnorexa [JOK




IyTH, CYIIIECTBOBAHUE BHCSYCH
BCPIIHHBI, CBA3b MCIKAY YHUCIIOM
BEPILMH U 9uCcIoM pEdep

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

22 [IpaBuiio yMHOXKEHUS bubmorexa HOK
PABIIo Y https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
2 II
3 PABIIO yMHOMCHIA hitps://m.edso0.ru/863f2e36
bu6mmoreka [IOK
24 II 0
POTHBOTOIOAHOE CODRITHE https://m.edsoo.ru/863f2f8a
)5 Huarpamma Diinepa. O0beTMHEHNE H bubnuoreka [IOK
MepeceueHre COOBITUIM https://m.edsoo.ru/863f3214
2% Hecosmectnbie coObiTus. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
7 HecoBmectablie coObiTHs. Dopmyna bubnuorexa [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 YIC)JIOBHaﬂy:Ie OSITHOCTh ’ bubmmorexa [TOK
p ’ https://m.eds00.ru/863f38ae
HesaBucumplie coObITHS
[IpaBun0 yMHOKXEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iyll:Ie OSITHOCTh ’ bubmmorexa [TOK
p ' https://m.eds00.ru/863f3b06
HezaBucumplie coObITHS
30 IIpencrasienue ciry4aifHOTo bubnnoreka [JOK
SKCIIEpUMEHTA B BUJIE JE€PEBA https://m.edsoo.ru/863f3cbe
a1 [IpencraBienue cy4aiitHOTO bubnnoreka [JOK
JKCIIEpUMEHTA B BUJIE AE€pEBA https://m.edsoo.ru/863f3{20
[ToBTOpenue, oboOIIeHNE.
bu6mmoreka [JOK
32 [IpencraBienue JaHHBIX.

OnucarenpHasg CTATUCTHUKA

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




bu6mmoreka [IOK

33 TosToperme, obodmenne. Ipager ! https:/m.edso0.ru/8634312
KonTtponbHnas pabora mo Temam
34 "Cnyuvaiinbeie coObITHS. BeposaTHOCTS. 1
I'padsr"
OBIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
ara undposbie
Nenn/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue 1aHHbIX 1 bubmmorexa LIOK
ped A https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1
4 He3aBucumocTs coOBITHI 1
5 Komb6unaropHoe npaBuio 1 bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4e16
6 [IepectanoBku. dakTopual. | bubnnorexa [HJOK
CoueTaHus ¥ YUCJIO COUYETAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpuuk [Tackans 1
peyr https://m.edsoo.ru/863f5014
[IpakTuyeckas pabora
g "Brruucienue BepoITHOCTEH ¢ | | bubnnoreka [JOK
WCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKLIUHN 3J€KTPOHHBIX Ta0nmuL"
I'eomeTpuueckas BEpOSTHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 JIyTU OKPY>KHOCTHU
10 I'eomeTpuueckas BEpOSITHOCTD. | bubnuoreka [IOK
CryqaifHbIN BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5a50




¢burypsl Ha MIOCKOCTH, U3 OTPE3KA,
U3 JIyTU OKPY>KHOCTHU
['eomeTpuryeckast BEpOSTHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha INTIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
12 Cny4aiiHblii BEIOOp TOUKH U3 bubnnorexa [HJOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycenex u Heyaya.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmmorexa LOK
P HOTIEP https://m.edsoo.ny/8636162
ycnexa
HcneiTanue. Ycenex u Heyaaya.
14 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmmorexa LHOK
P HOTIEP https://m.edsoo.ny/8636356
ycrexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrranus beprymnn.
16 BepositHocTH cOOBITHI B cepun bubmmorexa LHOK
p . p https://m.edsoo0.ru/863f64d2
ucneiTaHuil beprynnm
Hcnsitannsa beprysmm.
17 BepositHoCcTH cOOBITHI B cepun bubmmorexa LIOK
p g P https:/m.eds00.ru/863f6680
ucneiTaHuil bepuynnu
18 [Ipaktuueckas padota "McnpiTanus bubnmoreka [JOK
bepnymmn" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnuoreka [IOK




pacrpeziesieHue BeposiTHOCTEN

Marematnueckoe oXXuIaHue 1

https://m.edsoo.ru/863f6b44
bubmuoreka [JOK

20
JIUCTIEPCUS CITyYatHON BEJTMYUHBI https://m.edsoo.ru/863f6da6
[IpumMeprl MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KHMJIAHHS KaK TEOPETHUYECKOTO
https://m.eds00.ru/863f6f86
CPEIHEro 3HAYCHUS BETUYMHBI
bubmuorexa [JOK
22 [ToHsATHE O 3aKOHE OOJIBIINX YHCEIT 1
https://m.eds00.ru/863f72c4
3 H3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edso0.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuorexa [JOK
YHCEeIl https://m.edsoo.ru/863{7116
25 O06o01IeHre, CHCTeMAaTH3 AN bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783c
26 O0001enne, cucTEMaTA3aIUsA
3HaHui. OnrcarenbHas CTaTUCTHKA
O00011enNe, cCUCTEMAaTA3 AU
. bubnuotexa [JOK
27 3HaHui. [IpencraBieHne naHHBIX.
https://m.edsoo.ru/863f893a
OnucaTenbHasi CTaTUCTUKA
O06006111EH1E, CHCTEMATU3AIUS
28 3HaHUW. BepoATHOCTh Cily4aitHOTO bubmorexa HOK
- o i https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienre, cucTeMaTH3aIus
79 3HaHUW. BeposSTHOCTH CITydaitHOTO bubnuorexa [JOK
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O06o06meHre, cucTeMaTH3aIHas bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

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




KOMOWHATOPHUKHU

O0001enue, cucTeMaTA3aIus
3HAHUH. DJIeMEHTHI

bubmuorexa [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeeseHus
O0001enue, cucTeMaTA3aIus
. . bubmmoreka [JOK
32 3HaHui. CiryyaiiHble BEJIMUMHBI U 1
https://m.edsoo.ru/863f861a
pacnpezeneHus
33 Hroroas xouTpoasHas padbora 1 bubmorera [JOK
https://m.edsoo0.ru/863f8b56
34 O0001enne, cucTreMaTH3aIus q
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 15-¢
u3Ianue, nepepadborannoe, 7 kiaacc/ MaxkaperaeB FO.H., Munaiok H.I'.,
Hemxkos K.W. u np.; nox penakuueit TensikoBckoro C.A., AKIHOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne

* Matemaruka. ['eomeTpusi: 7 - 9-e kiaccol: 0a30BbIM YPOBEHb: yueOHUK; 14-¢
u3zlanue, nepepadorantoe, 7-9 knacc/ Aranacsas JI.C., byryzos B.®.,
Kanomues C.b. u ap., Akunoneproe o6mectBo «3nateabcTBo
«IIpocsemienue»

Marematuka. BepoaTHOCTb U cTaTUCTHKA: 7 — 9-€ Kiacchl: 0a30BbIN YPOBEHB :

yueoHuk: B 2uactsax/W.P.Beicoukuii, U.B,fmenko; nox pen. N.B. Smenko. —

Mocksa: IIpocsenienune, 2023.

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
JunakTudeckue MmaTepuasl 1o aiareope. 7 knacc. K yueOHuky
FO.H.MakapsiueBa u 1p. - 3saBuy JI.U., JIpsaxonosa H.B.

Marematuka. Anre6pa. MeToandeckrue pekoMeHaauu. 7-9 kimaccol (k
yueOHuky MakapsrueBa FO. H. uap.)

I'eomerpusi. MeTonnueckne pekoMeHanuu. 7 knacc. Yued. nocodue s
oOmeoOpazosar. opranuzanuii / [JI. C. Atanacsu, B. @. bByty3oB,

1O. A. I'ma3koB u np.

Jua.mMatep. U METOJ. PEKOMEH. JUIsl yUUTENs 10 TeOMEeTpUn. 7 ATaHaCsH.
drocC

JNIAKTUYECKUE MATEPUAJIBI U METOAMYECKUE
PEKOMEHIALIMU I YUUTEJIA [1O TEOMETPUUN. 7 KJTACC. K
yueonuky JI. C. AtaHnacsiHa

Marematuka. BeposiTHOCTB U cTaTHCTHKA: 7 — 9-€ Kilacchl: 0a30BbI YPOBEHB:
yueOHuk: B 2uactsax/1.P.Beicoukuii, .B.Amenko; nmox pexa. M.B.Smenko. —
Mocksa: [Ipocsenienne, 2023,



BepositHocTs ¥ cratucThka. MeToaudeckue peKoMeHmanun.7-9 Kimacchl/
Bricorkmii U.P., Slmenko U.B./ mox pen. Smenko U.B.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/

http://www.fipi.ru/
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