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MHOSACHUTEJIBHASA 3AIINCKA
Auredpa

AnreOpa sBJSETCSs OJHHM U3 ONOPHBIX KYpCOB OCHOBHOIO 0O0IIEro o0Opa3oBaHUs: OHa
obecrieunBaeT U3y4eHHe APYruxX TUCHUIUINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK ¥ TYMaHUTapHOT O
LUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl IPOJOJKEHUST 00pa30oBaHMs U B NOBCEIHEBHOM JKU3HH.
PazButie y o0Oydaommxcsi HAy4YHBIX MPEICTaBICHHA O MPOUCXOXKACHUU U CYIIHOCTH
anredpandeckux aOcTpakuui, crmoco0e OTPaKEHHs MaTeMaTHYeCKOW HAyKOW SIBICHHH H
MPOIIECCOB B MpHUpOJE U OOIIEeCTBE, POJIM MAaTEMaTHYECKOr0 MOJECIMPOBAHHUS B HAyYHOM
MO3HAHUHM U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHMSI U KadecCTB
MBIIJICHHUS, HEOOXOMUMBIX I aJanTallii B COBpeMeHHOM Lu@poBoM obmiectBe. M3ydyeHue
asreOpbl oOecreunBaeT pa3BUTHE YMEHUS HAOI0AaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINUIEHHUs, CHOCOOHOCTH AapryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JeUCTBUS U BBIBOJBI, (popMynupoBaTh yTBepxkaeHus. OcBoeHune Kypca ainredpsl odbecrnednBaeT
pa3sBUTHE JIOTMUECKOIO0 MBIIUIEHUs OOy4yalolMXCs: OHU HCHOJb3YIOT JEAyKTHBHBIE U
MHIyKTUBHBIE PACCYXJEHHs, 0000IeHHe U KOHKPETHU3alUI0, abCTparupoBaHUe U aHAJOTHUIO.
OOyuenue anreOpe MpeanojaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOATEIBHON JesATeIbHOCTH
oOydarommxcs, IMOITOMY CaMOCTOATENbHOE pelIeHHe 3aJad  sBJETCS  peanu3anuen
JeATeIbHOCTHOTO IIPUHIUIA 00y EHHUS.

B cTpykType mporpamMmbl ydyeOHOro Kypca «Anredpa» Ijisi OCHOBHOTO 00IIero oOpa3oBaHHS
OCHOBHO€ MECTO 3aHHMMAIOT COJEp)KaTeJIbHO-METOAUYECKHe JUHMM: «Uuciia U BBIYUCICHUNY,
«Anredpanyeckue BbIpaXKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkunmw». Kaxnas uz stux
CoiepKaTeIbHO-METOANYECKUX JIMHUI pa3BUBaeTCs Ha MPOTHKEHUHU TPEX JIeT U3y4eHUus Kypca,
B3aUMOJICHCTBYSl C JPYTUMHU €ro JUHUAMHU. B Xozie m3ydeHus yuyeOHOro kypca oOydarommMmcs
MIPUXOJIUTCS JIOTUYECKH PAaCcCyK/1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBsI3n
C 3TUM B MporpaMMy y4yeOHOro Kypca «Airedpa» BKIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
MpEJCTaBJICHHbBIE BO BCEX OCHOBHBIX pas3Jenax MaTeMaTH4ecKoro oO0pa3oBaHHs H
CMOCOOCTBYIOIIME OBJAJECHUIO OOYYAIOUIMMUCS OCHOB YHUBEPCAJIBHOTO MaTeMaTH4ecKOro
s3bika. Conep)kaTenbHOM M CTPYKTYPHOH 0COOEHHOCTBIO y4eOHOro Kypca «Anredpay sBIsieTcs
€ro NHTErPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yuciia U BBIYMCIECHUSA» CIYKUT OCHOBOH Ul NAJbHEHILEro U3y4YeHUs
MaTeMaTUKH, CHOCOOCTBYeT pPa3BUTHIO y  OOy4YalOLIMXCS  JIOTHUECKOrOo  MBILIUICHMS,
(OpMHUPOBAHUIO YMEHHMS MOJIb30BATHCS AJITOPUTMAMHU, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOAMMBIX /Ui MOBCEAHEBHOW JKM3HM. Pa3BUTHE MOHATHS O YHCIIE HAa YPOBHE
OCHOBHOI'0 00I[ero 00pa3oBaHMsI CBSI3aHO C PALMOHAJIBHBIMU M MPPALlMOHAJIbHBIMU UYUCIAMH,
(hopMHUpPOBAHUEM TPEACTABICHUA O JCHCTBUTEIHLHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIIOBOM
JIUHUU OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Conepkanue AByX anreOpanyeckux JIMHUN — « Anredpandeckue BbIpaKEHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (POPMUPOBAHMIO y OOYy4aIOLIMXCS MaTeMaTUYECKOro armapata,
HEOOXOAMMOro Ui pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX TMPEIMETOB M IPaKTUKO-
OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUs y4eOHBIH MaTepHuas
IPYNIUPYETCs BOKPYT palMOHAIBHBIX BBIpAXKEHHH. Ajredpa JAeMOHCTpUPYET 3HAUYCHUE
MaTeMaTUKH KakK s3blKa JJI1 MOCTPOCHHS MaTeMaTHYECKUX MOjeNieil, OonmucaHus MpoLeccoB U



SBIICHUI peaibHOro Mupa. B 3amaum oOyueHus: anreOpe BXOAST TakkKe AajbHEilee pa3BUTHE
QITOPUTMHMUYECKOTO MBILIUIEHUS, HEOOXOAMMOro, B YacTHOCTH, Ul OCBOEHHUS Kypca
nHpOpMATHKK, W OBJIAJICHUE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBanue
CHUMBOJIBHBIX (DOpPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEeHHUs, CHOCOOHOCTEN K MaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanne (QyHKIIMOHATBHO-TPapUUECKON JIMHUU HAlleJIEHO Ha MOJydeHue O0yJaroluMHUCS
3HaHUN O PYHKIUAX KaK BaKHEHIIIEH MAaTEMaTHYCCKON MOJEIH ISl ONMCAHMS U MCCIICIOBAHUS
pa3HOOOpa3HBIX MPOILECCOB U SBJIGHUW B mpupoae U odmectBe. l3yueHume marepuana
CIOCOOCTBYET pa3BUTHIO y OOYyYarolMXCs YMEHHS HCIOJIb30BAaTh Pa3MYHbIE BbIPA3UTEIbHBIC
CpeAcTBa f3bIKa MaTEeMAaTUKU — CJIOBECHbIE, CUMBOJIMYECKHE, Tpadudyeckue, BHOCUT BKJAJ B
(dbopmMupoBaHUeE IPECTABICHUI O POJIM MATEMAaTUKH B PA3BUTUU IIUBUIIM3AINH U KYJIbTYPBI.
Cornacio yueOHOMY muaHy B 7—9 kiaccax u3ydaercsi y4eOHBIM Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3ienbl coiepkanus: «YUucma W BBIYMCICHHSY,
«Anredpanyeckre BhIpaXXeHUs», « YPaBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anreopa» orBoaurcs 340 yacos: B 7 kiacce — 102 yaca (3 yaca
B Heneno), B 8 kimacce — 119 gacor (3 waca B Henmenmto B 1 monmyroauu, 4 4aca B HEIEO BO 2
nonyronuu), B 9 xiacce — 119 wacos (4 gaca B Hefenmo B 1 mosyroanu, 3 4aca B HEIEIIO BO 2
MOJIYTO/IUN).

COJEP/KAHUE OBYYEHMUA

7 KJIACC

Yuciia M BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECSATHYHbIE, IEPEX0] OT OIHOM (QopMbl 3amucu Apoldel K APYyroi.
[lonsiTHE palMOHAIBHOIO YMCIA, 3alUCh, CPABHEHHUE, YINOPSAAOYMBAHUE PALlMOHAIBHBIX YUCEI.
ApudmeTnueckue IEHCTBUS C palMOHAJIbHBIMH dYHCcIaMH. PerieHue 3amay U3 peanbHOM
MPAaKTUKHU HA YaCTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM TOKa3aTelIeM: OIlpe/iesieHue, Mpeodpa3oBaHNue BhIpaXKEHUI Ha OCHOBE
oIpeneseHusl, 3anuch OoNpIMX yncel. [IpomenTsl, 3anuch NPOLEHTOB B BUAE ApoOU U ApoOu B
BU/JIE TPOLIEHTOB. TpHU OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKHU.
IIpuMeHeHn e IPU3HAKOB JENUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypalbHbIX YU CEIL.
PeasibHbIE 3aBUCMMOCTH, B TOM YHCJIE TPsIMast ¥ 00paTHAst HPONOPLUOHATIBHOCTH.
Adredpandeckue BbIpaskeHHs

IlepemenHble, 4YMCIIOBOE 3HAYCHHE BBIPAKECHHS C IEPEMEHHOW. JlomycTMMBble 3HAaYeHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCHMOCTM MEXIy BeJIMYMHAMU B BUJE (OPMYIIBIL.
Boruucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BbIpaXKEHUH, TOKIECTBEHHO PaBHBIE
BBIPAXXEHUSI, TpaBUjia IPeoOpa3OBaHUsl CYMM U MPOM3BEACHUM, MpaBuia PacKpbITUs CKOOOK U
MIpUBEJIEHUS MOAOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHU C HATYyPAJIBHBIM I10KA3aTEJIEM.

Opnnounensl u MHorowieHbl. CreneHb MHorowieHa. Cl0XEHHE, BBIYUTAHUE, YMHOXEHUE
MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CyYMMBbl M KBaJapaT pPa3HOCTH.
dopmyJia pa3HOCTH KBaApaToB. PaznokeHrne MHOTOYIEHOB Ha MHOKUTEIIH.

YpaBHeHHS U HePpaBeHCTBa



VYpaBHEHHE, KOpEHb YpaBHEHMs, IIpaBUja IPeoOpa3oBaHUs YypaBHEHUS, PaBHOCUIBHOCTb
YpaBHEHUH.

JIuHeliHOe ypaBHEHHE C OJHOW NMEPEMEHHON, YMCIIO KOPHEW JIMHEWHOrO0 ypaBHEHMs, pELICHHE
JIMHEWHBIX ypaBHeHHI. CocTaBieHUWE ypaBHEHMH IO YCIOBHIO 3aJadyd. PenieHrne TEeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO YPABHEHUM.

JluHeiiHOEe ypaBHEHHME C ABYMsI TMEpEeMEHHBIMH M ero rpaduk. Cucrema NIBYX JHHEHHBIX
YPaBHEHHI C JBYMs TEPEMEHHBIMU. PeleHne CUcTeM YypaBHEHHH CIOCOOOM IMOJICTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 33/1a4 C IIOMOIIBIO CHCTEM YPABHEHUN.

DyHKUMHU

Koopaunara Touku Ha npsmoil. YncnoBele TpoMexxyTKH. PaccTosHue Mexay ABYMs TOYKAMMU
KOOPAWHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OX um Oy. Abcumcca M OpAMHAaTa TOYKH Ha
KOOPJMHATHON Iu1ocKkocTH. IIpumepsl rpadukoB, 3aiaHHbIX (GopMmynamu. UteHue rpadukon
peanpHblX 3aBucumocted. Ilonstue ¢ynkuuu. [padux dynkuun. CpoiicTBa  (QyHKIMIA.
Jluneiinas Qynkuus, e€ rpaduk. I'padux pynxunum y = |x|. ['paduueckoe pemienue IMHEHHbIX
YPaBHEHMI U CHCTEM JIMHEUHBIX YPABHECHUM.

8 KJIACC

Yucsia 1 BIYUCICHUS

KBangpatHbeiii kopeHb #3 uucia. [loHsaTHe 00 wHppandoHAIbHOM 4Yucie. JlecATUYHBIC
MpUOTMKEHUST UppAlOHANBHBIX yucel. CBoiicTBa apu(MeTHUYECKX KBaJAPATHBIX KOPHEH U UX
MpUMEHEHUE K NpeoOpa3OBaHUIO YHUCIIOBBIX BBIPAXKEHUU M BBIUKCICHUSAM. JleiicTBUTENbHBIE
YHUCIa.

Crerenb ¢ 1enbIM MokaszaTtesneMm 1 e€ ceoiicTBa. CTaHgapTHas 3alIUCh YUCIA.

AdredOpanveckue BbIpaKeHHs

KBagpatHblil TpéxuiieH, pa3aoxkeHrne KBaApaTHOr 0 TPEXUIeHa Ha MHOKHUTENH.

Anredbpandeckas 1podb. OCHOBHOE CBONCTBO anredpandeckoil Apodu. CioxeHue, BHIYUTAHNUE,
YMHOXEHHUE, JeJieHue anredpandeckux JpoOei. PamuoHaibHbIE BBIPAKEHHS UM HX
npeodpazoBaHueE.

YpaBHeHHA U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, (hopMyiia KOpHEl KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHH, CBOASIIMXCS K JHMHEHHBIM M KBaApaTHbIM. [Ipocreiimme npoOHO-palnoHaIbHBIE
YpaBHEHHS.

I'padmueckas wHTepmperanus ypaBHEHUH C JByMS MEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YpaBHEHHMI ¢ AByMsi mepeMeHHbIMU. IIpumepsl pemieHuss cUCTeM HEIUHEWHBIX YpaBHEHUU C
JBYMSI IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3aa4 adre0pandyeckuM CrocoOoM.

YucnoBbsie HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ OHON NepeMeHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JIMHeliHbIe HEPaBEHCTBA C OJHOW nepeMeHHoW. CUCcTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

DyHKUMHU

[Tonstue ¢ynknuu. OO6nacTe ompeneneHuss W MHOXKECTBO 3HaueHH ¢yHkiuu. CrocoOsl
3aaHus PYHKIUH.



I'padux pynknuu. UreHue cBoiictB pyHkmuu 1o e€ rpaduky. [Ipumepsl rpadukoB QyHKIHH,
OTPaXKAIOIIUX PeaIbHbIE MPOIECCHI.

@OyHKIMH, ONUCHIBAIONIME MPSAMYI0 W OOpaTHYIO NPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpaukn. Oynkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemenne ypaBHEHHi U CHCTEM
YPaBHEHH.

9 KJIACC

Yuciia 1 BIYUCICHUS

PannonanbHbie UyKcnia, HppalMoHaIbHbIE YHCa, KOHEUHbIE U 0€CKOHEUYHBIE JIECATUYHBIE POOH.
MHOXECTBO NEMCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIE YHCIA KaK OCCKOHEYHBIE JECATHUYHBIC
npodu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXXECTBOM JICHCTBUTEIBHBIX YHCEN U
KOOPJAWHATHOH IPSIMOU.

CpaBHeHUE JEeHCTBUTENBHBIX YHCET, apu(PMETHUECKHIE IEUCTBUS C IEWCTBUTEIbHBIMHA YHCIIAMHU.
Pa3mepsl 00bEKTOB OKpYKAIOLIEro MUPA, JJIIUTETBHOCTh MPOIECCOB B OKPYKAIOIIIEM MHPE.
[Ipubnmxénnoe 3HaUeHNE BETUYMHBI, TOYHOCTh puOmxkenus. Okpyrienue uncen. [lpukuaka
Y OLIEHKA PE3YJIbTATOB BBIYHCIICHHII.

YpaBHeHHs U HEpaBeHCTBA

JIuneitHoe ypaBHeHue. Penienrne ypaBHEeHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PellieHMe ypaBHEHWH, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapaTHoE
ypaBHeHue. [Ipumepsl pellieHus] YpaBHEHUN TPEThel W YETBEPTOM CTEMEHER pa3lIoKEHUEM Ha
MHOXXHTEIH.

Pemenune apoOHO-paniioHAIbHBIX ypaBHEHUH. PelieHre TEKCTOBBIX 3ajad alreOpanyecKum
METOZOM.

YpaBHeHUE ¢ ABYMsI IEpEMEHHBIMU U €ro rpaduk. Pemienre cucrem IByX TUHEHHBIX YpaBHEHUN
C IBYMs INEpEMEHHBIMU. PenieHue cucreMm JABYX YpPaBHEHMM, OJHO U3 KOTOPBIX JMHEHHOE, a
Ipyroe — BTOpoW creneHu. ['paduueckas HMHTEpIpeTanusi CUCTEMbl YpPaBHEHUH C JABYMs
IIEPEMEHHBIMHU.

Pemenue TekcToBBIX 3a4a4 alreOpanyeckuM CiocoOOM.

UYuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW INEpeMeHHOM. PemieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJIHOI mepemeHHOW. KBaapaTHble HepaBeHCTBa. ['paduueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs I1€PEMEHHBIMH.

DyHKUMHU

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapabona, koopauHaTl BEpIIMHBI TapadOIbL,
0Chb CUMMETpPUU MapadoIIbl.

[padukn Gpynxuuit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , 1 ux cBoOiicTBa.
YuciioBble MOC/I€10BATEJIBHOCTH M IIPOrPecCUuH

[lonsiTne 4YuMCIOBOM MOCIEAOBATENLHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH PEKYpPPEHTHOU
dhopmyioii 1 popmyIioit N-ro yieHa.

ApudmeTnueckass U reomeTpudeckas nporpeccuu. @opMyibl N-To YieHa apudmMerndyeckond u
reOMETPUYECKON MTPOrPECCUI, CyMMBI IEPBBIX N YJIEHOB.

N300paxenne uineHOB apuMeTHdecKod ¢ TEeOMETpPUYECKOM Mporpeccuil ToykaMu Ha
KOOPJAMHATHOM IUIOCKOCTU. JINHENHBIN U 9KCIIOHEHIUANBHBIN POCT. CII0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJabTaThl  OCBOCHUS  MPOTpaMMbl  y4eOHOro  Kypca  «Anredopa»
XapaKTePU3yIOTCS

1) narpuoTHyecKkoe BOCIIMTAHUE:

MPOSIBJICHHEM HMHTEpeca K MPOILIOMY W HACTOSIMIEMY POCCHHCKOW MaTeMaTHKH, I[EHHOCTHBIM
OTHOIICHHUEM K JIOCTH)KEHHUSIM POCCHHCKMX MAaTEMaTHKOB W POCCHHCKOW MaTeMaTHYECKON
IIKOJTBI, K UCIIOJIb30BAHUIO ITHX JOCTHKCHUN B APYTrUX HAyKax W MPUKIAJIHBIX chepax;

2) rpa:kIaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTHIO K BBIMOJIHEHHIO OOSI3aHHOCTEH TpakJaHWHA W peaju3alud ero IMpas,
MPE/ICTABJICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUW, TIPOLIEYP TPaKIaHCKOro OO0IIecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHHIO 3TUYECKUX MpOOJIeM, CBSA3aHHBIX C MPAKTHYECKUM MPHUMEHEHUEM IOCTHKECHUM
HayK{, OCO3HAHUEM BaXKHOCTH MOPATbHO-3TUUECKUX MTPUHIIUIIOB B IEATEILHOCTH YU4EHOTO;

3) Tpya0BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B pEIICHUH TMPAKTUUYECKUX 3aad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BXHOCTH MAaTEMaTUYECKOro 0Opa30oBaHUs Ha MPOTHKEHUH BCEU
KU3HH JIJIS1 YCIEITHOW MPOQeCCHOHAIBHON ACATEIBPHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBUIYaJTbHOH TPAaeKTOPHH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C yU4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYecKoe BOCIIMTaHME:

CIOCOOHOCTHIO K YMOIIMOHATBHOMY U 3CTETHUYECKOMY BOCIIPHUSATHIO MAaTEMAaTHYECKUX OOBHEKTOB,
3a/1a4, peLIeHUM, PpACCYXKICHHH, YMEHHMIO BHUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTalMed B JEATEIHLHOCTHM Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MpeacTaBiIeHUui 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAaHHEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YelOBEUECKOH AesSTeIbHOCTHU, 3TAroB €€ pPa3BUTUA U
3HAYMMOCTH JJIs1 Pa3BUTHS IUBHIIM3AIUH, OBJIAICHHEM S3bIKOM MAaTEMAaTUKU U MaTEMaTHUECKOU
KyJIbTypOM Kak CpEICTBOM TIO3HAHWUS MHpA, OBJAJACHUEM MPOCTEHINIMMHU HaBBIKAMU
HCCJIEIOBATENbCKON e TeIbHOCTH,

6) ¢pusnueckoe BocnuTaHue, (popMHpPOBaHME KYJABTYPbl 310POBbS U 3MOLHMOHAJIBHOIO
O1aronosiy4yus:

FOTOBHOCTBIO MPUMEHATh MaTE€MaTUUYECKHWE 3HAHUSA B HMHTEPECaxX CBOEro 370pPOBbs, BEICHMS
3I0pOBOT0 00pasa KU3HU (310pOBOE NMUTAHME, COANAHCHUPOBAHHBIN PEXHUM 3aHATHH M OTIbIXA,
peryisipHas pu3uvecKkas akTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKa Pe(IICKCUU, MPU3HAHUEM
CBOETO IMpaBa Ha OMMOKY U TAKOT'O K€ MpaBa JIPYroro YeIoBeKa;

7) 3Kk0J10TMYECKOe BOCIIMTAHME:

OpUEHTalMel Ha MpPUMEHEHWE MaTeMaTHUYeCKUX 3HaHUM i1 peuieHus 3ajad B 00JacTH
COXPaHHOCTU OKpYXalollei Cpeabl, IMIAHUPOBAHUS IOCTYNIKOB M OILIEHKH HUX BO3MOXHBIX



TIOCJIC/ICTBUI JUISI OKPY)KaIOLeld Cpelbl, OCO3HAHUEM TJI00AaJIBbHOTO XapaKTepa 3KOJIOTHYECKHX
po0JIeM U MyTeH UX peLIeHHUs;

8) aganTanus K N3MEHSIOIIMMCSH YCJIOBHAM COLUAIBHOM U MPHPOIHOI cpeabl:
TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JesTeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y OPYTrUX
JFO/IeH, MPHOOpETaTh B COBMECTHOM JIEATENFHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIICTCHIINU U3
OITBITA JIPYTHX;

HEOOXOIUMOCThIO B (OPMHUPOBAHWMH HOBBIX 3HAHW, B TOM 4YHCIe (OPMYIHPOBATH HJIEH,
MIOHSTHSI, THIIOTE3bI 00 O0BEKTaX M SIBJICHUSAX, B TOM YHCIE paHEe HEW3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHCE;
CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHIPHHUMATh CTPECCOBYIO CHUTYalHIO Kak
BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTHPOBATh IPHHUMAEMbIC pEIICHHUs W JACHCTBUS,
(bOopMyIHpPOBATH U OLICHUBATH PUCKH U TIOCIIECTBHS, OPMHPOBATH OIIBIT.
METANPEJIMETHBIE PE3YJIbTATDI

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIe NelCTBUS

ba3osble jjornyeckue 1eMCTBUA:

o BBISIBJIIATh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPH3HAKA MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOILNEHUN MEKIy MOHATHSIMM, (QOPMYIMPOBATH ONpPEAETICHUS IOHITHH,
yCTaHABIMBAaTh CYILIECTBEHHBIM NpPU3HAK KJIacCU(HUKALMU, OCHOBAaHUS [UIsi OOOOLICHUS U
CpaBHEHUS, KPUTEPUH IPOBOIUMOIO aHAJIN3a;

o BOCIIPUHUMATh, (OPMYJIUPOBATh U IPEOOPA3OBBIBATH CYXKACHUSA: YTBEPAUTENILHBIE U
OTpHIIATEIbHbIC, eIUHUYHBIC, YACTHBIC H 00IINe, YCIOBHEIE;

o BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEYHS B (haKTax,
JNaHHBIX, HAONIONEHUSAX U  YTBEPKACHUAX, Npejaratb KpUTEpUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

. JIeNlaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX M HHAYKTUBHBIX
YMO3aKIII0Y€HUH, YMO3aKIIOUEHNUH 110 aHaJIOTUH;

o pa3dupaTh 10Ka3aTeabCTBA MATEMAaTHUYECKUX YTBEP)KJIEHUH (TPsAMbIE U OT MPOTHBHOIO),
IPOBOIUTh  CaMOCTOSATEIbHO  HECIOXKHBIE JIOKa3aTeIbCTBA  MaTeMaTHYeCKUX  (PaKkToB,
BBICTpaMBaTh AapryMEHTAlMIO, TMPUBOAUTH MpPUMEPbl U KOHTPHPHUMEpPBI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKECHUS;

o BbIOMpaTh C€Hoco0 peweHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbpIOMpaTh Hanbosiee MOAXOASINUMH C YYETOM CaMOCTOSITENbHO BBIIEJICHHBIX
KPUTEPUEB).

Ba3oBble ucciieqoBarebckue AelicTBUS

o UCIOJb30BaTh  BONPOCHI ~ KaK  HCCIIEJOBATENbCKUA  MHCTPYMEHT  I1O3HAHUS,
(GhopMyIMpOBaTh BOIPOCH, (PUKCUPYIOIIUME IPOTHBOPEUHE, IMPOOJIEMY, CaMOCTOSATEIbHO
yCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHUE;

o IPOBOJAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIAHY HECJOXHBIM JKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIIEIOBAHUE II0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;



J CaMOCTOSITENILHO (hOPMYJIMPOBATh 0000LIEHNS U BBIBOJBI 110 pe3ybTaTaM MPOBEAEHHOIO
Ha0JII0/IeHHs], UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000IIEHN;

o IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BbIIBUTaTh IPEION0KEHUS O
€ro pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

o BBISBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, TAHHBIX, HEOOXOAUMBIX JIs
peleHus 3aaaun;

. BBIOMPATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh M HHTEPIPETHPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB U (OPM IIpECTaBIICHNUS;

o BbIOMpaTh (opMy MpencTaBieHUs WHGOPMALUK U WLIIOCTPUPOBATh pelllaeMble 3aJauu
cXeMaMH, uarpaMMaMu, HHOM TpadrKoil 1 ©X KOMOMHAIUSMU;

J OLIEHMBATh HAA&KHOCTh MHPOPMALMU [0 KPUTEPUSIM, NMPEATOKEHHBIM YUUTEIEM WIIH
c(opMyJIMPOBaHHBIM CAMOCTOSATEIBHO.

KoMMyHnKaTHBHBIC yHHBepcalbHbIe yueOHbIe AeiicTBHSA:

o BOCIIPUHUMATh U (POPMYIMPOBATh CYXAECHHUS B COOTBETCTBUU C YCJIOBUAMH U LEIAMU
o01eHHs], CHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHUS 110 XOAY peIIeHus 3aJauyd, KOMMEHTHPOBATh MOJY4YEHHBIH
pe3yibTar;

J B XO7ie OOCY)XJEHMsI 3a/1aBaTh BOIPOCHI IO CYILECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoil 3a1auM, BBICKA3bIBaTh WJEH, HAllCJICHHbIC HA IOMCK PEILICHUS, COMOCTABISATh CBOU
CY)KIEHHS C CYXIEHHSAMHU JIPYTHX YYaCTHUKOB JHasiora, OOHapyXXHBaTh Pa3IMuUe M CXOJCTBO
MO3ULINH, B KOPPEKTHOH Gopme (HOopMyITHpPOBATH PA3HOTIACHS, CBOM BO3PaKECHUS;

o NPEACTABJIATh PE3YJbTaThl PELICHUs 3aJadyM, DKCIEPUMEHTa, MCCIEIOBaHUs, NPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHMS C Y4€TOM 3a7ad Mpe3eHTalUuH U
0COOEHHOCTEN ayIuTOPUH;

o MOHHMMATh U UCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW U MHAMBUAYAIbHON pabOThl IpU
peneHnn y4eOHbIX MaTEeMaTHIECKUX 3a/1a4;

. MPUHUMATh 1€1b COBMECTHOW JEATENbHOCTH, MJIAHUPOBATh OPraHM3alMI0 COBMECTHOM
paboThl, pacrpenensiTh BUAbl padboT, 10roBapuBaThCs, 00CYkKAaTh MPOLIECC U Pe3yJIbTAaT paboThI,
0000111aTh MHEHNS HECKOJILKUX JIFOJIEN;

o y4acTBOBaTh B I'PYNIOBbIX (popMax paboThl (00CYxkaAeHUsI, 0OOMEH MHEHUSIMH, MO3TOBbIE
INTYpMBl U JAPYTHUE), BBHIIOJHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C
IPYrMMM 4JIEHAMHM KOMAaH[bl, OLICHMBATh KadyeCTBO CBOEro BKJaja B OOIIMI NPOAYKT MO
KpUTEpUsM, cPOpMYyINPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble yHUBepcalbHble yueOHbIe 1eiicTBUSA

Camoopranusanus:

J CaMOCTOSITENIbHO COCTaBJIATh IUIAH, QJTOPUTM pELIeHUs 3aJadd (MM €ro 4acth),
BBIOMpATh CIOCOO pelIeHusl ¢ y4ETOM MMEIOLIMXCS PEeCypCoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C y4ETOM HOBOM MHPOPMALIUH.
CaMOKOHTPO./1b, IMOLIMOHAIbHBIN HHTEJICKT:

J BIIAJIETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3yJsibTaTa PeleHHs
MaTEeMaTHYCCKOM 3aJauH;



J IpEeIBUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH NpPH PELICHUH 33/1a4H, BHOCHTH
KOPPEKTHBBI B JESTEIHHOCTH Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEIH;
J OLICHMBATh COOTBETCTBHE PE3yJbTaTa JCATEIBHOCTH ITOCTABICHHON IIENMM M YCIIOBHSM,
OOBSICHATh NPUYUHBI JOCTHIKEHHS WM HEAOCTH)KCHHS LIEJU, HAXOAUTh OUIHOKY, 1aBaTh OL[CHKY
pUOOPETEHHOMY OTIBITY .

IMPEAMETHBIE PE3YJIbTATDBI

K koHI1y 00ydeHus B 7 kiaacceoOydaronuiics MOMIy4UuT CIeIyIOIIHe MPeIMETHbIE pe3yIbTaThl:
Yucaa 1 BBIMUCICHUS

BoeimonHATh, coderas yYCTHbIE M NUCbMEHHBbIE NpPUEMBI, apuPMETHUYECKHE JEHCTBUS C
paloHaIbHBIMU YHNCIAMH.

HaxoauTb 3HaueHHs] YUCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYMCIICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMH, COAEpPKAIIMX OOBIKHOBEHHBIE U JIECATHYHbIE
Ipoou.

[lepexonuTh OT OAHOM (POPMBI 3aIKCH YHUCEN K ApYroi (IpeoOpa3oBbIBaTh AECATUUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
TpoOBb).

CpaBHMBATh U YIOPSIOYMBATH PAllMOHAJIBHBIE YU CIIA.

OKpyTasTh yKCIa.

BbINOMHATS NPUKUAKY U OLIGHKY pe3yJbTaTa BBIYMCIEHHH, OIIEHKY 3HA4YeHHUH YMCIOBBIX
BBIPAKEHUN. BBITOIHATE AEHCTBUA CO CTENEHSIMU C HATypajJbHBIMU MOKA3ATEISAIMU.

IIpuMeHATh IpU3HAKYU NEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HaTyPaJbHBIX YU CEN.

Pemate npakTMKO-OpMEHTHPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOLICHMEM BEJINYMH,
IIPONOPLIMOHATIBHOCTBIO BEIUUYUH, IPOLIEHTAMU, HHTEPIPETUPOBATh PE3YIbTaThl PEIIECHUS 3324
C Y4€TOM OrpaHUYEHMH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX 00BEKTOB.
AdredOpanveckue BbIPpaKeHUs

Hcnonp3oBaTh anredpandecKkyrd TEPMUHOJOTMIO W CHUMBOIHMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHHS y4eOHOro MaTepHaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaXKEHUI MPH 3a1aHHBIX 3HAUYEHUSIX 1€PEMEHHBIX.
BoimonHaTe npeoOpa3oBaHMsl LIEJIOTO BBIPAKEHUS B MHOIOUJIEH IPUBEIECHUEM I10J00HBIX
ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBIITONHATE yMHOKEHHE OJHOWICHA HA MHOIOYJIEH M MHOTOYWJIEHAa Ha MHOIOYJICH, IIPUMEHATH
(dopMyIbl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcyuiecTBIIATh Pa3yIOKEHUE MHOIOWIEHOB Ha MHOXHUTEJIN C IIOMOLIbIO BBIHECEHHUS 3a CKOOKHU
o0Iero MHOXMTEN, TIpPYNIUPOBKU CJaraeéMblX, IMpUMEHEHUs (GOpMylT COKpaIEHHOTo
YMHOXKEHHSL.

IIpumenaTs npeoOpa3oBaHKsl MHOIOWIEHOB JUIsl PELICHUs Pa3JIMYHBIX 3aJad U3 MaTEeMAaTUKH,
CMEKHBIX IIPEMETOB, U3 PEAJIbHOM IPAKTUKU.

Hcnonp3oBaTh CBOWCTBAa CTEMEHEW C HATypalbHBIMU TOKa3aTeIsIMH ISl MPeoOpa3oBaHUS
BBIPAKEHUN.

YpaBHeHMS U HEPABEHCTBA



Pemiate nuHelHBbIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NpPUMEHSS IMpaBWiIa Iepexoja OT
HCXOJHOTO YPaBHEHMsS K DPABHOCHJIBHOMY eMy. I[IpoBepsTb, SBIIIETCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpaduueckue METoAbl IPU PEIICHUH JIMHEHHBIX YPaBHEHHUH U UX CHCTEM.
[TonOGupate mpuMephl Map YUCEN, SBISIOLIUXCS PEUICHUEM JIMHEWHOIro ypaBHEHMsI C JIByMs
MepEMEHHBIMH.

Ctpouth B KOOPIMHATHON MJIOCKOCTH TpadyK JMHEHHOro ypaBHEHHs C ABYMsI II€pEMEHHBIMH,
MOJIb3YSCh TpauKOM, IPUBOAUTH IPUMEPHI PELLICHUS YPaBHEHHUSL.

Pemate cuctembl JABYX JIMHEHHBIX YpaBHEHHH C JABYMsl MEpPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocraBnsaTh U pemiaTh JUHEHHOE YpaBHEHHWE WJIM CUCTEMY JIMHEHHBIX YpaBHEHMU IO YCJIOBHIO
3a/1a4d, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3ybTarT.
DOyHKUMHU

N300paxaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIMHATaM,
Jy4H, OTPE3KH, MHTEPBAJIbl, 3alIMCHIBATh YMCIOBBIE IPOMEXKYTKH Ha alNredpaniyeckoM sI3bIKe.
OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOpAMHATaM, CTPOUTH I'papuKu
AUHENHBIX QyHKIUH. CTpouTtsh rpaduk QyHKIUN y = |X|.

OnuceiBaTh ¢ NOMOUIbIO (PYHKLIMH H3BECTHBIE 3aBUCUMOCTU MEXIY BEJIWYMHAMH: CKOPOCTb,
BpEMsl, pacCTOsSHHUE, I€Ha, KOJMYECTBO, CTOMMOCTb, IPOM3BOAMTEIBHOCTb, BpeMs, O0BEM
paboTHI.

HaxoauTb 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MPEACTaBICHUS W aHaIM3a WH(OOpMalHUH, H3BICKATh H
UHTEPIPETUPOBATh HH(POPMaLIMIO U3 IPa(UKOB peabHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xoHmy oO6yuenust B 8 kiacceoOydaromuics MOMyYuT CISAYIOINe TPEIMETHBIC PE3yIbTaThl:
Yuciia M BBIYUCICHUSA

Hcnonb3oBaTh HadalbHbIE NPEACTABICHHS O MHOXKECTBE JEHCTBUTEIBHBIX 4YHCET JUIS
CpPaBHEHHUs, OKDYIJIEHMsS W BBIUMCICHHUH, M300pakaTh AEHCTBUTEIbHBIE YHUCIAa TOYKaAaMH Ha
KOOPJAMHATHOH IPSIMOU.

[TpumeHATh TOHATHE apH(PMETUUYECKOTO KBaJAPATHOTO KOPHS, HaXOMUTh KBaJpaTHBIE KOPHH,
UCIOJBb3ysl TPH HEOOXOOUMOCTH KaJbKYyJATOp, BBIIOIHATH NpPeoOpa3oBaHUsl BBIPAKEHUI,
coiepXKalluX KBaJpaTHble KOPHH, UCIOJIb3YS CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anucH OONBIINX U MaJIBIX YHCEJ C IOMOILBIO JECATUUHBIX Jpo0el U cTeneHen
yucina 10.

Adredpandeckue BbIpasKeHUs

[IpuMeHSTh MOHATHE CTENEHU C 1IEJIBIM OKa3aTelIeM, BbIIOIHIATh IPe0Opa30BaHusl BbIpaXKEHHH,
COAEPKAIINX CTEIIECHU C LIEJIBIM I10KA3aTENIEM.

BbIOMHATE TOX€CTBEHHBIE TPEOOPa30BaHMs PallMOHATIbHBIX BBHIPAKEHUN Ha OCHOBE IpaBUII
NeUCTBUI HAJ MHOTOWIEHAMH U aare0panyecKuMu ApoOsMu.

PacknaapiBaTh KBaJipaTHbIN TPEXUIIECH HA MHOXUTEIH.

[TpumensTs npeoOpa3oBaHMs BBIPAKEHUH U1 pELIEHUs pPA3IUYHBIX 3aJa4 W3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEAJIbHOM MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemars nuHeiiHbIE, KBaJpaTHbIE YPAaBHEHMSI U PAllUOHAJIBHBIE YPAaBHEHUS, CBOASIINECA K HUM,
CHCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.



IIpoBoauTe mpoCTEHIIME HCCIENOBAaHUS YPaBHEHHH M CHCTEM YpaBHEHUH, B TOM YHUCIE C
IIpUMEHEHUEM TIpaUUecKux NpeacTaBleHUN (yCTaHABIMBATh, HWMEET JIM YypaBHEHUE WM
CHCTEMa ypaBHEHUI pElIeHUs, €CIIU UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTh OT ciioBeCHOM (POPMYIMPOBKHU 3a/1auul K €€ aaredpanyeckoil MoJIeiIHu C IMOMOILbBIO
COCTaBJICHMSI YpPaBHEHHUS WJIM CHUCTEMbl YpaBHEHHM, WHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MIOJIy4EHHBIN pe3ysbTart.

[IpuMeHsATh CBOMCTBA YHMCIOBBIX HEpPAaBEHCTB Ui CPAaBHEHHUS, OLIEHKM, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW TMEPEeMEHHOW M HUX CHCTEMbI, J1aBaTh TrpaUuecKyl0 HLIOCTPALNIO
MHO>KECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHU

[Tonumate W WCHONIB30BaTh (DYHKIMOHANBHBIE TMOHSATHS M S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HauEHNU), ONIPEAEATh 3HaUeHNEe (QYHKIIUU 11O 3HAYCHHUIO apTyMEHTa, ONpeeisaTh CBOWCTBA
¢dbyskuu o e€ rpaduky.

CrpouTts rpauku 31eMeHTapHbIX QyHKINN BUa:

y=k/x,y=x2,y=x3,y = [x|, y = Vx, onucsIBaTh cBOiiCTBa YHCIOBOH (HyHKIMH 10 €& TpaduKy.
K koH11y 00ydeHus B 9 kiaacceoOyyaroUuics MOMy4YUT CIEIYIOLIME IPEIMETHbIE PE3YyJIbTaThl:
Yuciaa v BIYHCICHUSA

CpaBHUBATh U YHOPSAA0YMBATH PALlMOHAIBLHBIE U UPPALIMOHAIbHBIE YHCIIA.

BomonHaTe apudgmeTHueckue AEWCTBUS € palMOHAJIbHBIMU YHCIAMU, COYETas YCTHbIE H
MUCbMEHHbIE PUEMBI, BBIIOIHATH BRIYUCIIEHUS C UPPALMOHATIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus creneHed C ILENbIMM IOKa3aTeasiMH U KOpPHEW, BBIYUCIATH 3HAUECHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryATh J1eHCTBUTENbHBIE YHCIIA, BBIIOJIHATh HMPUKHUJKY pe3yjbTaTa BBIYUCIEHHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HEpaBeHCTBA

Pemath nuHeiiHble U KBaJpaTHblE YpaBHEHMs, ypaBHEHUS, CBOISAIIUECS K HHUM, NMpOCTEHIINe
IpoOHO-palliOHAIIbHBIE YPAaBHEHUS.

Pemate cucrtembl ABYX JIMHEHWHBIX YPaBHEHUH C JByMs INEPEMEHHBIMHU U CHUCTEMBI IBYX
ypaBHEHHH, B KOTOPBIX OIHO YPABHEHHE HE SIBJISETCS JIMHEHHBIM.

Pemats TekcToBblE 3a7aun anreOpandeckuM CHOCOOOM C TMOMOIIBIO COCTaBJICHMSI YPaBHEHMS
WM CUCTEMBI IByX YpaBHEHUH C ABYMsI I€pPEMEHHBIMHU.

[IpoBomuTe mpocTEHIIME HCCIECNOBAaHUS YPAaBHCHMM W CHCTEM YPABHEHHM, B TOM YHCIE C
IIPUMEHEHUEM TIpaUUecKux NpeNCTaBIeHUN (yCTaHaBIMBaTh, UMEET JM YpaBHEHHE WIIU
CHCTEMa ypaBHEHUI pELICHUsI, €CIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemats nuHeiHble HepaBeHCTBA, KBaJApaTHbIE HEPABEHCTBA, U300paXKaTh PEILIEHUE HEPABEHCTB
Ha YUCIIOBOM MPSIMOM, 3alIMChIBATh PEIICHNE C TOMOIIBIO CUMBOJIOB.

PemaTte cucTempl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIUE KBAaJPAaTHOE
HEpaBEHCTBO, M300paXkaTh PEIICHHWE CHCTEMbl HEPAaBEHCTB Ha YMCIIOBOW IMPsIMOMN, 3aIUCHIBATH
pellIEeHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH Pa3JIMYHbIX 3a1a4.

DOyHKUHMHU

PacriozHaBaTh (yHKIMM H3y4eHHBIX BHUAOB. [lOKa3plBaTh CXeMaTHUECKHM DACIIOIOKEHHE Ha
KOOPJIMHATHOM MJI0CKOCTH TpadukoB GyHkiwmii Buga: Y = kx,y =kx + b,y =k/x,y =ax2 + bx +



¢,y =x3,y =X,y = |X|, B 3aBHCHMOCTH OT 3HauYeHHH KO3(PHUIUEHTOB, ONHUCHIBATH CBOICTBA
(byHKIMH.

Crpouts 1 n300paxaTh cxeMaTUYeCKH I'pauKu KBaJpaTUYHBIX (yHKIMI, ONHUCHIBATh CBOICTBA
KBaIpaTUYHBIX (QYHKIIHUI 110 UX TpaduKaM.

Pacno3naBaTh KBajgpaTHUyHy0 (QYHKIUIO MO (OpMyJie, IPUBOAUTH MPUMEPHl KBAaIPATUUHBIX
(byHKUMI U3 peanbHOM XKU3HU, (PU3UKH, TE€OMETPHH.

YucaoBbie NOCAEA0BATEILHOCTH H IPOTPECCHH

Pacno3HaBaTh apuMeTHUECKyl0 U TE€OMETPUYECKYI0 IPOrpEecCMH IIPHU pas3HbIX crocobax
3aJJaHMs.

BBINOMHATE BBIUMCICHHUS C UCHOJb30BaHHWEM (OpMyslT n-ro ujeHa apuQMeTHdecKod W
reOMEeTPUYECKON MPOrpeccuii, CyMMBbI IEPBBIX N YJICHOB.

N306paxaTh 4iIeHbI OCIE0BATENILHOCTH TOYKaMU Ha KOOPIMHATHOMN MJIOCKOCTH.

PemaTe 3ajaum, CBsA3aHHBIE C YMCIIOBBIMHU IOCJIEIOBATEIBHOCTAMH, B TOM 4YMCIE 3aJayd U3
peasibHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJISITOPA, UM POBBIX TEXHOIOT ).

I'eomerpus

['eomeTpust Kak OIMH M3 OCHOBHBIX Pa3/I€JIOB MIKOJbHOW MAaTEMAaTUKH, UMEIOIIUN
CBOEH 11eJ1bI0 00€CTIeYnTh U3yYeHUE CBOMCTB U pa3MePOB (PUTYpP, UX OTHOIICHUN U
B3aMMHOE DPACIOJIOKEHUE, OMUPAETCS Ha JIOTMYECKYIO, JTOKa3aTEIbHYIO JMHUIO.
[leHHOCTh M3Yy4YEHUS TE€OMETPUM HA YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUs
3aKJIIOYAeTC B TOM, YTO OOYYalOUIMHCS YYUTCS MPOBOJUTH JOKa3aTeIbHBIC
paccyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKIIOUCHHUS, JI0KA3bIBaTh WCTHUHHbBIC
YTBEPXKIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYXKICHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUpOBATH OOpaTHBIE
YTBEPXKICHHUS.

BTopoil 1nenbi0 H3ydeHUsT TEOMETPUU SIBIIAETCS MCIOJIb30BaHHE €€ Kak
UHCTPYMEHTA MPU PEUICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIINUXCA B peabHONW Jku3HU. OOydaromuics TODKEH HaydUThCS
OTpEENIUTh TEOMETPUUYECKYIO0 (DUTYpPY, ONMUCATh CIOBAMM JIaHHBIA 4YEepTEX WU
PUCYHOK, HAMTH TUIONIAAb 3€MEJILHOTO YYacTKa, pacCUUTAaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalesiss win TpeOyeMble pa3Mepbl rapaxka ajis aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYECHUU TCOMETPUHU.
[Ipu pemieHun 3amad MPaKTUYECKOrO XapakTepa OOYyYarolUMCs YUYUTCS CTPOUTH
MaTEMaTUYECKUEe MOJIETIM  PEAbHbIX JKMU3HEHHBIX CHUTYallui, TPOBOJUTH
BBIYMCJICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOI'O pe3yJbTara.

Kpaitne BaxHO TMOTYEPKUBATE CBS3M TEOMETPUH C JPYTUMH yYCOHBIMU
peIMeTaMH, MOTUBUPOBATh UCIIOIBH30BATh OMPEIEICHHS T€OMETPHUIECKUX (puryp
U TIOHSTHH, NTEMOHCTPUPOBATh MPUMEHECHHE IMOJYYEHHBIX YMEHHA B (PU3UKE H
TEXHUKE. OTH CBs3W Haubosee spko BUAHBI B TeMax «BekTopsy,



«Tpuronomerpuueckre cooTHoueHus», «Merton koopauHat» U «Teopema
[Tucdaropar.

VYyeOnblii kypc «l['eoMeTpusi» BKIIOYAET CJIEAYIOIIME OCHOBHBIE PpPa3JIeiibl
comepkanus: «['eomerpuueckue ¢urypel U UX CBOHCTBa», «M3mepeHue
FEOMETPUUECKUX  BEIUMYUH», «JlekapToBbl KOOpAMHATBI HAa  IUIOCKOCTHY,
«BexkTopsi», «JIBuxkeHUs mI0ckocTy, «IIpeodpazoBanus mogoous».

Ha u3yuenne yueOHoro xkypca «l'eomerpusi» orBoautcs 221 vac: B 7 kiacce — 68
gyacoB (2 yaca B HeZleno), B 8 kiacce — 85 vacoB (3 yaca B Heemo B 1 moayroauy,
2 yaca B HEJIEJIO BO 2 Moayroaun), B 9 kimacce — 68 vacos (2 yaca B HEJCITIO).

COIAEPXAHUE OBYYEHUA
7 KIIACC

HauvanbHable moHATHS reoMeTrpud. Touka, mpsmasi, OTpE3OK, Jyd. YToil. Bunel
yrioB. BeprukanpHble W CMeXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapaiienbHOCTh U EPIEHANKYIAPHOCTD MPSMBIX.
Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOW cHUMMeTpuu. lIpumepsr
CUMMETPHUU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C IOMOUIBIO HUPKYJIS U JUHEHKH. TpeyroiapHUK. BricoTa,
MeJMaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOGEApeHHbII 51 PaBHOCTOPOHHUU TPEYTOJIbHUKH. Hepasenctso
TPEYT OJIbHUKA.

CBolicTBa M TpHU3HAKU PAaBHOOEAPEHHOro TpeyrojbHuKa. lIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NPU3HAKM MApaLICNbHBIX NpsMbIX. CymMMa yriioB TpPEyrojbHHUKA.
BHemiHue yrisl TpeyroibHHKA.

IIpsmoyrosbHbI ~ TpeyrosibHUK.  CBOHMCTBO ~ MEIMaHbl  IPSIMOYTOJIBHOTO
TPEYrojibHHKAa,  IPOBEAEHHOM K  rumnoreHy3e. llpusHakum  paBeHCTBa
MPSMOYTOJIbHBIX TPEYTrOJIbBHUKOB. [IpAMOYTOJIbHBIN TPEYTONbHUK C YoM B 30°.
HepaBeHncTBa B reomeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOW, Teopema O OonblieM yrie U OOJbIIed CTOPOHE TPEYroJbHUKA.
[lepnieHAMKYIISAp U HAKJIOHHASL.

I'eomeTprueckoe MeCcTo TOUYEK. brccekTpuca yria u CepeIuHHbIA NEPIEHIUKYISP
K OTpPE3KY KaK T€OMETPUUECKNE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U JTHAMETP, UX CBOKCTBA. B3auMHOE pacmnoiokeHue
OKpPY)KHOCTH M TpssMon. KacarenpHass m cexymass K OKpPYKHOCTH. OKpy:KHOCTB,
BIIMCaHHasA B yroJj. BrimcanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC



YerbipéxyronpHuku. [lapamienorpamm, €ro nNpu3HaKd W CBOMCTBA. YacTHbIE
clly4au TMapajuiesiorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBA U MpPU3HAKHU.
[IpssMoyroJsibHAas Tpanenusi.

Meron ynBoenuss menuanbl. llenTpanbHas cummerpus. Teopema @aneca u
TeOpeMa O NMPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHue MTMHAM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TpeyronbHUKOB, Kodhduiument momodus. IlpusHaku momoOus
TpeyrojibHUKOB. [IpuMeHenne nogo0us Mpu peleHur MPaKTUYECKUX 3a/1ad.
CeoiictBa Tomaaet reomerpudeckux ¢Guryp. Dopmynel  ans  uIomIanu
TpeyrojibHUKa, Mapajuienorpamma, pomo6a u Tparneuud. OTHOIIEHUE IUIOoNIanen
o00HBIX QUryp.

Brpruncnenne miomanend TpeyrojbHUKOB M MHOTOYTOJBHHMKOB Ha KIIETYaTOU
Oymare.

Teopema Ilucdaropa. Ilpumenenne Teopembl Iludaropa mnpu pemeHUH
NPaKTUYECKUX 3a]1a4.

CHHyC, KOCHMHYC, TaHI€HC OCTPOrO yIjla IpsMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpUTrOHOMETpUYECKHE (DPYHKIHUH
yriioB B 30, 45 u 60°.

BnucanHble M LEHTpanIbHBIE YIUIBI, YIOJI MEXAY KAcATENbHOM M XOPAOW. YTIJIbI
MEXAY XOpAaMH W CEKyIUMMH. BIHCaHHBIE W ONMCAHHBIE YETBIPEXYTOJIbHUKH.
B3aumHoe pacnonokeHue AByX oOkpyxkHocTei. Kacanme okpyxuocrteir. OOrmue
KacaTeJIbHbIE K BYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocunyc, tanreHc yrjioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOpMYyIIbI MpUBEACHUSI.

Pemienne TpeyronbHukoB. Teopema KOCMHYCOB U TeOopeMa CHUHYCOB. PerieHue
IPAKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M T€OPEMbI CHHYCOB.
[Ipeo6pazoBanue momgoous. [Tomobre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 TPOU3BEACHUN OTPE3KOB XOPHA, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOmynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, MPOTUBOIIOIOXKHO
HaIlpaBJICHHbIE BEKTOPbL, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepalvy HaJl BeKTopaMu. PasznoxeHue BeKTOopa MO JABYM HEKOJUIMHEAPHBIM
BekTopaMm. KoopauHatel BekTopa. CkansipHO€ MPOU3BEIECHUE BEKTOPOB,
MPUMEHEHUE IS HAaXOXKACHUS JIJTUH U YTJIOB.



JlekapTOBbl KOOPAMHATHI HAa IUIOCKOCTH. YPaBHEHHS NPSIMOM M OKPYXKHOCTH B
KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEH M MpsAMBIX. METOoJ KOOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBusibHBIE MHOTrOYroJIbHUKH. [[nmHa OKpyxkHOCTH. ['pagycHas u paauaHHas
Mepa yria, BBIYMCICHUE [JIMH AYr OKpyxkHocTteu. I[lmomanb kpyra, cekropa,
CErMeHTa.

JIBKEeHUs TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUTYp (dJIeMEHTapHBIE
npeacrasienus). [lapannensasiii neperoc. [loBopoT.

IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS MPOrpaMMbl yueOHOTO Kypca «I eomeTpusi»
XapaKkTePU3YyIOTCS:

1) naTrpuoTu4yeckoe BOCIMTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOSILIEMY POCCUMCKONW MaTEeMAaTHKH,
LHEHHOCTHBIM OTHOIIIEHWEM K JOCTHKEHHUSIM POCCHUHCKMX MAaTeMaTUKOB U
POCCHIICKOM MaTeMaTU4YEeCKOM IIKOJbI, K HMCIOJb30BAHUIO 3TUX JOCTHKCHUN B
JIPYTUX HAayKax M MPUKIAIHBIX chepax;

2) rpaKAaHCKOe M 1YXOBHO-HPABCTBECHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITMOJHEHHUIO 00S3aHHOCTEHN IpakIaHUHA U peaJIM3alluy €ro mnpas,
MPEJICTaBICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUIHBIX
CTPYKTYp, SBJICHUM, MPOLEAYp TpaxkAaHCKOro oOIiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO OJTHUUYECKHX TMPOOJIeM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHMKEHUW HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYE€CKUX MPUHIUATIOB B JEATEIbHOCTH YYEHOTO;

3) Tpy10BOe BOCIUTaHHeE:

YCTAaHOBKOW Ha AaKTMBHOE ydaCcTHE€ B PEHICHUM MPAKTUYECKUX 3aJad
MaTeMaTUYECKOW HAMpaBIIEHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTH4YECKOIO
o0pazoBaHUsl Ha MPOTSHKEHUHM BCEH XW3HU ISl YCIEIIHOW MpodheCCHOHATBHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHAUBUIYAIbHOU TPAeKTOPUHN 00pa30BaHUS M KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3creTMYeCcKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAILHOMY W JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajJiau, PEUICHUM, pacCyXIACHUU, YMEHHUIO BHUJETh
MaTeMaTU4EeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOI O O3HAHMSL:

OpUEHTauMe:d B  JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY  HAy4dHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, IMOHMMAaHUEM MaTeMaTHMYECKOM HayKu Kak c¢epbl YeloBEYECKOU
NEeSATENbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAZICHUEM SI3bIKOM MAaTE€MaTHKH U MaTeMaTH4YeCKOM KyJIbTYypOH KakK CpPEACTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMU HaBBIKAMHU MCCIIENOBATEIbCKON
NEeSITEeNbHOCTH;

6) ¢usnueckoe BocnUTaHuHe, (OPMHPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOLUMOHAJIBHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B HHTEPECAX CBOETO 310POBbS,
BEJICHUSI 3I0POBOTO oO0pa3a KU3HHM (3J0pOBOE NHUTaHUE, COATAHCUPOBAHHBIN
PeKHM  3aHATMM M OTAbIXa, peryjspHas  ¢uznueckas  aKTHUBHOCTD),
c(OpMUPOBAHHOCTHIO HABBIKA Pe(IEKCUH, MPU3HAHUEM CBOETO MpaBa HA OLIMOKY
Y TAKOTO0 K€ MpaBa IPyroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha NPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUM [ pelieHus 3a1ad B
00J1aCTU COXPaHHOCTU OKPY)KAIOILIEW CPe/ibl, IUIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX MOCJEICTBUM JJIsI OKPYKAIOLIEH Cpeibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOrMUECKUX MPoOJIeM U IyTeH UX pEIICHUs;

8) aganranma K M3MEHAKINMMCH YCJIOBMAM COLHAJIBHOM W NPHUPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBHSAM B YCIOBUSX HEOIPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO AESITENIbHOCTh, B TOM YHCJIE YMEHHE
YYUTBCS Yy JPYTUX JIIOJEeH, MpHOOpeTaTh B COBMECTHOM JESTEbHOCTH HOBBIE
3HAHMS], HABBIKM U KOMIIETEHLIUU U3 ONBITA APYTHUX;

HEO0OXOMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM 4YucCie (HOPMYIUPOBATH
U7eH, TOHSATHS, TUMOTE3bl 00 OOBEKTaX U SABJIEHUSAX, B TOM YHCIE paHee
HEU3BECTHBIX, OCO3HABATh NE(MUIMTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEM,
[IJIAHUPOBATh CBOE Pa3BUTUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
pelieHuss U JeHCTBUS, (OPMYJIMpPOBaTH M OLIEHWBATh PHUCKU W TOCIEICTBUS,
(OopMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/iIbHbIEC YHHBEPCATbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JJoruueckue aeCTBUA:



. BBISABJIATh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKAYy MOHATUSAMHU, (OPMYJIUPOBATH
OIpe/ENICHHs OHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(pUKALIIH,
OCHOBaHUS AJ1s1 0000LIECHUS U CPaBHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAIIN3A;

. BOCIPUHUMATh,  (OPMYIUPOBATH W  MpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

. BBISBIISITH MaTE€MaTUYECKHEe  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
OpOTUBOpeUrs B (PaKTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHHUSAX, MpEAJiararh
KPUTEPHUH ISl BBISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTHUBOPEYMI;

. JieNaTth BbIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKIOYEHUN, YMO3AKIIIOUEHUH 10 aHAJIOT U H;

. pa3dupaTh AOKa3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUN (MIPsIMbIE U OT
OPOTUBHOIO), IPOBOAUTH  CAMOCTOSITEJIbHO  HECIIOKHBIE  JIOKA3aTEeIbCTBA
MaTeMaTH4ecKuX (HakToOB, BHICTpaMBaTh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

. BbIOMpATh Crnocod pemeHns ydeOHOM 3anayu  (CpaBHHBAThb HECKOJBKO
BAPHAHTOB  pEIICHUWsS, BbIOWpaTh HauOoliee TOAXOMAMUNA ¢ y4ETOM
CaMOCTOSATENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/bcKue 1eiCTBUA:

. UCIIOJIb30BaTh BOIIPOCHI KaK MCCJIEIOBAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dopMynHrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  NPOTHUBOpEUYUE,  IPOOJIEMY,
CaMOCTOATENIbHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POpMHpOBATh THUIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HUIINIO, MHEHUE;

. OPOBOAMTH IO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOONbIIOE UCCIEAOBAHUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKYy COOOM;

. CaMOCTOATENFHO (POPMYIUPOBaTH OOOOLIECHHUS U BBIBOJBI MO PE3yiIbTaTaM
NPOBEAEHHOTO  HAONIONIEHUS, HUCCIEJOBAHMS, OLEHUBaTh  JOCTOBEPHOCTDH
IOJy4EHHBIX PE3yJbTAaTOB, BBIBOJOB U 0000LIEHMI];

. IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, A TAKXKE BbBIABUIATH
IPEIIIONIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmei:

. BBISIBIIATh HEJAOCTATOYHOCTh M H30BITOYHOCTh HMH(OpPMAILINM, JTaHHBIX,
HEOOXOIUMBIX Ul PELICHUS 3aauu;

. BbIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MHGOPMAIUIO PA3IUYHBIX BUJIOB U (POPM MPEACTABICHUS;

. BbIOMpaTh (opMy mpeAcTaBieHUs UWHOOpPMALMKM W  WUIIOCTPUPOBATH
pelaeMble 3aJ1a4u CXeMaMH, IuarpaMmmMaMu, HHOU rpaukoil U MX KOMOMHALUSAMUY;



. OLICHUBATh HaAE&KHOCTh HHPOpPMALMM IO KPUTEPUSM, HPEIJIOKEHHBIM
yUUTENIEeM WK C(HOPMYITHPOBAHHBIM CAMOCTOSITENILHO.

KoMmMmyHMKAaTHBHBIC YHHBepPCcalbHbIe y4eOHbIe 1eiicTBUS:

. BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LeIsIMH OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U INMHACBMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS II0 XOAY PELICHHs 3aJauH,
KOMMEHTHPOBATh MOJy4YEHHBIN PE3yJIbTaT;

. B X0JIe¢ 00CYXJEHHS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYX AAE€MOU TEMBI,
npoOJieMbl, perraeMoil 3a/lady, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha IOHCK
pEIICHUS], COMOCTABJISITH CBOM CYXKACHHS C CYXKICHUSMU JPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3liMyMe M CXOJICTBO MO3MIIMM, B KOpPpeKTHOU (opme
(GopMyTupOBaTH Pa3HOIIIACHS, CBOU BO3PAKEHUS;

. IPEJCTABIIATh PE3YbTAThl PELIECHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEJOBaHMs,
MPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (POpMAT BBICTYIICHUS C YYETOM 3aaay
IPE3EHTalMU U 0OCOOEHHOCTEN ayTUTOPHH;

. NOHMMAaTh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBUIYAIbHON
pabOoTHI P PEIICHUN YI€OHBIX MAaTEMAaTHUCCKHUX 33]1a4;

. IPUHUMATh LEJNb COBMECTHOW JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM palOThI, pacupeneisiTh BUAbl padOT, AOroBapHUBAThHCSA, OOCYXKAATh
poliecc U pe3yabTaT padboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOJEH;

. y4acTBOBAaTh B TIpymmnoBbIX (opmax paboTel (oOCyxIeHHs, 0OMEH
MHEHHUSIMH, MO3IOBbI€ IITYPMBl U JIpyTH€), BBIIOJHATH CBOK YacTb pabOThl U
KOOPAUHUPOBATH CBOU JIEWCTBUS C JAPYTMMHM 4YJI€HAMH KOMaH[bl, OLICHUBAaTh
KayeCcTBO CBOEro BKJaaa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyIUpPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHHBepcalbHbIe YUeOHbIE 1eiiCTBUS

Camoopranuszanus:

. CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJrOPUTM pElIeHUs 3ajadu (WIH ero
4acTh), BBIOMpAaTh CHOCOO peHieHusT C Y4E€TOM MMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
perieHuii ¢ yuéToM HOBOM MH(GOPMAITUH.

CaMOKOHTP 0J1b, IMOIUOHAJIbHBIN MHTEJJIEKT:

. BJIJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIIS TIpoIiecca U pe3yabTaTa
pelIeHns MaTeMaTUIecKou 3a/1a4H;
. NPEABUIIETh TPYIHOCTH, KOTOPBIE MOT'YT BOHUKHYThH TPU PEIICHUH 33/1a4H,

BHOCUTb KOPPEKTUBbI B JESATENILHOCTb HA OCHOBE HOBBIX OOCTOATEIBCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



. OLIEHUBAaTh COOTBETCTBUE pE3YyJIbTaTa AESITEILHOCTU MOCTaBICHHOM LI U
YCIIOBUSIM, OOBSACHATh MPUYHUHBI JOCTUKEHUS WM HETOCTHXKEHUS LIEIH, HAXOUTh
OLIMOKY, 1aBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJBTATDI

K koHiy oOyueHus B 7 KjaacceoOydaromMiicss MOTYyYUT CIEAYIOIIHNE MPEAMETHBIC
PE3YIBTATHI:

Pacno3naBarh M3ydeHHBIE TeOMeTpUYecKue (GUTYpPBI, OMPEACisATh UX B3aUMHOE
pacnoJiokeHue, u300paxaTb reOMETpUUYecKrue (QUrypbl, BBHITOIHATH YEPTEXKU IO
yCJIOBHIO 3a1a4dd. MI3MepsATh JIMHENWHbIE U YIJIOBBIE BEJIMUMHBL. Pemars 3aqaun Ha
BBIYKCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenath rpyOyi0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BETUYHMH MPEIMETOB B pEabHOM
KHU3HHU, Pa3MEPOB MPUPOIHBIX 00bEKTOB. Pa3nnyars pasmepbl 3THX OOBEKTOB IO
NOPSIIKY BEJTMYMHBI.

CTpouTh UEpTEXH K TEOMETPHUUECKUM 33]1a4aM.

ITosp30BaThCS NMPU3HAKAMHU PABEHCTBA TPEYIOJBHUKOB, UCIIOJIb30BATh IIPU3HAKU U
CBOICTBA PaBHOOEAPEHHBIX TPEYrOJILHUKOB MIPU PEIICHUH 3a]1au.

[IpoBOAMTE JOTMYECKUE PACCYKICHHUS C UCIIOIB30BAHUEM T'E€OMETPUUECKUX
TEOPEM.

[lonb30BaTbCs  MpU3HAKAMHM  PABEHCTBA  MPAMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM  MEAMWAaHbl, MPOBEIAEHHOW K  TUIOTEHY3€  IPSIMOYI'OJIBHOIO
TPEYrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OnpenensTe NapayiedbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yer ¢
HUMHU ceKkymas. OnpenensaTs NapauleIbHOCTh NPSMBIX C IOMOLIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSMOU A0 TOUEK APYro IPsMOM.

Pemate 3amauun Ha KaeT4aToi Oymare.

[IpoBOANTH BBIYMCIIEHUS U HAXOAUTh YMCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
IF€OMETPUYECKUX 3aJadax C HCIOJIB30BAHUEM CYMMBI YIVIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPU TEPECEUCHUH JBYX
NapaJUIeNIbHBIX MPSAMBIX CEKyIllel. PemaTe npakTH4ecKue 3a1a4yu Ha HaXOKJICHUE
YTIIOB.

Biagete mNOHATHEM T'E€OMETPUYECKOIO MECTa TOYEK. YMEThb OIpEACIAThH
OMCCEKTPHCY YIJla U CEpEANHHBIN NEPIEHIUKYIISP K OTPE3KY KaK Fr€OMETPUYECKHE
MeCTa TOYEK.

QopMynupOBaTh ONPEHECICHUST OKPY)KHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPYKHOCTH, TIOJIb30BAaThCSI UX CBOMCTBAMH. Y METh IIPUMEHSTH 3T CBOWCTBA NPU
peuieHuu 3aaad.

Brnanerp mNOHATMEM ONHWCAHHOW OKOJIO TPEYTrOJbHUKA OKPY/KHOCTH, YMETh
HaxoauTh €€ ueHtp. llomp3oBarbest (pakTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB



TPEYrOJIbHUKA IIEPECEKAlOTC B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHBIE
NEPIIEHIUKYJISPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJHOM TOUKE.
Brnanerp moHATHEM KacaTeIbHOW K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOM O
NEPIEHINKYJIIPHOCTH KacaTeJIbHOM U painyca, IPOBEAEHHOTO K TOYKE KaCaHHsl.
[Tonb30BaThCs MPOCTEHIIUMU T€OMETPUUECKUMH HEPAaBEHCTBAMH, MOHUMATh HX
IIPAKTUYECKUU CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHMS C IOMOIUBK) LHUPKYJIS H
JIMHEVKH.

K koniy oOyuenust B 8 kjacceo0y4aronuiicst MoyduT CIEAYIOIINE MPEeIMETHBIC
PE3YIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BU/bI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, TIOJIb30BATHCS
MX CBOWMCTBaMH IPH PEIICHUH F'€OMETPUUYECKHX 3a]1a4.

[IpuMeHsTh CBOWMCTBA TOUKH NEPECEUEHUS] MEIMAH TPEYrojbHUKA (LIEHTpa Macc) B
pELICHUH 3a/1a4.

Biagete moHATHEM CpeIHEH JIMHUMA TPEYroJIbHWKAa W Tpaneuuu, NMPUMEHATh HX
CBOMCTBA IPU PELICHUH reomerpuyeckux 3anad. Ilomp3oBarecs teopemon daneca
U TEOPEMOM O NPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX IS pelIeHUs
IPAKTUYECKUX 3a7a4.

[IpumeHsATh OpU3HAKW MNOAO00US TPEYrOJIbHUKOB B PEIICHHH T'€OMETPHYECKUX
3a11ay.

[Tons3oBatbesi TeopeMoi Iludaropa myis  pemieHuss TEOMETPUUECKUX U
OpakTU4YecKux 3anad. CTpouTh MaTEMaTHYECKYI0 MOJENIb B IPAKTUYECKUX
3aJ1a4ax, CaMOCTOSITENIbHO JI€JIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITIMHBI.
Brnagetp NOHATHSMH  CHHYyCa, KOCMHyca W TaHITE€HCAa OCTpPOro  yrjia
OPSIMOYTOJIBHOTO TpeyrosbHUKa. [101b30BaThCd 3TUMU MOHATHSIMU ISl PELLICHHUS
MPAKTUYECKUX 3a/au.

Boruncnsate  (pa3nmuyHBIMU - CIIOCOOAMM) TUIOLIAAb TPEYroJdbHUKA M  IUIOIIAIH
MHOTOYrOJbHBIX  (uryp (momp3ysich, TA€ HEOOXOAMMO, KaJIbKYIITOPOM).
[IpuMeHSATh NONy4EHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

BriageTs MOHATUSAMH BIIMCAHHOTO U LEHTPAIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIaX, YIJaXx MeXAy XopAamMH (CEeKyIIMMHM) U yrie MEXIy
KacaTeJIbHOW U XOPAOU NPU PELIEHUN IT€OMETPUIECKHX 3aad.

Brnagete MOHATHEM ONHMCAHHOIO YETHIPEXYrOJIbHUKA, MPUMEHATh CBOMCTBA
OIMCAHHOIO YETBIPEXYTOJIHUKA IIPHU PELICHUH 3a7a4.

[IpuMeHsATh TOMyYEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HHU U ITPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHUS
C TpPUMEHEHUEM TMOAOOUS MU TPUTOHOMETPUM (MOJB3YSICh, T/I€ HEOOXOAUMO,
KaJIbKYJISITOPOM).



K xoHiry oOyuenus B 9 kiacceoOyqaroniuiicss MOMy4UT CIEAYIOIIHUE MPEAMETHBIC

pEe3yIbTaThI:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pasiIuyHbIe DIIEMEHTBI IIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA («perieHue

IPSMOYTOJBHBIX TPEYTOJILHUKOBY). HaxomuTh (C mMOMOIIBI0 KabKYISTOPA) JITHHBI
Y YTJIbI JUI HeTaOJIMYHBIX 3HAYEHUH.

[Tonp30BaThcst GopMylnaMu TPUBEIEHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM [JIsl HAXOXKIEHUS COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonbs30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB JJISi HaXOXKACHHS Pa3IHMYHBIX
AJIEMEHTOB TPEYroJbHUKA («PEIICHWE TPEYrOJIbHUKOBY), MPUMEHATh HUX IMpH
pELLIEHUU T€OMETPUIECKHIX 3aj1au.

Bnaners monsitusMu mnpeoOpazoBaHHs IMOIO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilomp3oBaTbes cBOMCTBaMH MOAOOMS MPOU3BOJIBHBIX (GUTYP,
YMETh BBIYHMCIATH AJMHBI M HAaXOAWUTh YTl Y MOAOOHBIX ¢uryp. IIpumeHsTH
CBOWCTBAa MOJO0MS B TMPAKTUYECKUX 3a7adax. YMETh MPHUBOAUTH IMPUMEPHI
MoTI0OHBIX (PUTYP B OKPYXKAIOLIEM MUDE.

[Tonmp30BaThCsl TEOpeMaMH O MPOM3BEACHUU OTPE3KOB XOPH, O IPOU3BEICHHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonmp30BaThCsl BEKTOPAMHU, MOHUMATh UX T€OMETPUUECKUN M (PU3MUECKUN CMBICI,
NPUMEHATh MX B PEHICHHH T€OMETPUYECKMX M (PU3MUECKHX 3aaad. [IpumeHsTsH
CKaJISIpPHOE MPOU3BEACHNUE BEKTOPOB Il HAX0XKICHUS JUIUH U YIJIOB.
[Tonp30BaThCs METOAOM KOOpPAMHAT Ha IIOCKOCTH, IPUMEHATH €ro B PEIICHUU
TE€OMETPUYECKUX U MTPAKTHUECKUX 3a/1a4.

Bnanerp NOHATHUSAMU TPaBUILHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IYTH OKPYXHOCTU W PaJMaHHON Mephl YIia, YMETh BBIYUCIATH IJIOMIAb Kpyra H
ero yacteil. [I[puMeHsTh noydeHHbIe YMEHHS B MPAKTUUECKHUX 3a]auax.

Haxomute ocu (Mau I1EHTPBI) CUMMETpUd (Uryp, NPUMEHSTHb JBHXKEHUS
IUIOCKOCTH B MPOCTEUIIHNX CIIydasiX.

[IpuMeHsSTh TOMYYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENTU JJIS 337a4 PeajbHOM )KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BIYUCIICHHS
C TpPUMEHEHHEM TMOAO00US U TPUTOHOMETPUYECKUX (PYHKIMHA (MONB3YSCh, TIE
HEO00XOUMO, KAIbKYJISITOPOM ).

BeposiTHOCTH U CTATHCTHKA

B coBpemenHoM 1ubpoBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTb, KaK ¢ TOYKH 3pEHUS TPAKTUUECKUX MPUIIOKEHHM, TaK U UX
ponu B 00pa3oBaHWHU, HEOOXOAMMOM KaXXJOoMy deloBeKky. Bospacrtaer umcio



npodeccHil, Mpu OBIAJEHUN KOTOPBIMU TpeOyeTcs xopouias 6a30Basi MOArOTOBKA
B 00]acTH BEPOSTHOCTH U CTATUCTUKH, Takas IOATNOTOBKAa BaXKHa JUIs
MPOJOJDKEHUST 00pa30BaHMS U JIsl YCIIEIIHOM Mpo(heCcCHOHaTbHON Kaphephl.
Kaxxapiii yenoBeK MOCTOSSHHO MPUHUMAET PEIICHHs Ha OCHOBE UMEIOLIUXCS Y HETO
JaHHBIX. A 1711 000OCHOBAaHHOTO MPHUHATHS PEUICHHS B YCIOBUSX HEIOCTATKA WJIH
n30bITKa WH(pOpPMAIIMKM HEOOXOJMMO B TOM YHCIIE XOPOIIO CHOPMHPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUYECKOE MBIIICHHUE.

NMeHHO mo3TOMY OCTPO BCTalla HEOOXOAUMOCTh C(HOPMUPOBATH Y 00 YyUAIOIINXCS
(YHKIIMOHAIBHYIO TPAaMOTHOCTD, BKJIFOUYAIOLIYIO B c€0sl B KaUECTBE HEOTHEMJIIEMOM
COCTaBJSIIONICH  yMEHHE BOCIPHHUMATh W  KPUTHYECKH  aHAIM3HPOBATH
uHbOpMaINIO,  MPEACTAaBICHHYIO B  pPa3lM4yHbIX  (Qopmax, MOHUMATH
BEPOSTHOCTHBIM XapaKkTep MHOTHX peajbHBIX IPOLECCOB U 3aBUCHUMOCTEN,
IPOU3BOAUTH MPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMHM MpUHIUIAMH cOOpa, aHaIM3a |
IPEJCTABJICHUSI JAAHHBIX U3 PA3IUYHbIX c(dep KU3HU OOLlecTBa U TOCYJapCTBa
npuoOIIaeT O0y4yarIMUXCcsl K OOIIECTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAaET HABBIKM OpPraHM3alMM Tepedopa M moacuéra 4ucia
BapHaHTOB, B TOM YHCJIE B IPUKIJIAIHBIX 337a4ax. 3HAKOMCTBO C OCHOBAaMU TEOPHHU
rpadoB co31aéT MaTeMaTuyecKuii pyHIaMeHT sl (POPMHUPOBAH sl KOMIIETEHLIUN B
obnactu MHPOPMATUKU U LUPPOBBIX TexHOJOrui. [Ipu m3yueHun cratucTuku M
BEPOSTHOCTU O0OramarTcsd MPEeACTABICHHUS OOYYalolUXCs O COBPEMEHHOU
KapTUHE MHpa M METOJax €ro MCCielOoBaHMs, (OPMHUPYETCs MOHUMAaHHE POJIH
CTaTUCTUKU KaK UCTOYHHKA COLUAIILHO 3HAYMMON MH(POPMALIMK U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHSI.

B cooTBeTcTBUM C NaHHBIMM LIETSIMU B CTPYKTYpE MpOrpaMMbl y4eOHOro Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOIO OOIIEro 0Opa3OBaHMsS BbIIEICHBI
CIIeAyIolue colepkaTeabHo-MeToauueckue nuHuu: «lIpencraBieHne AaHHBIX U
ONucaTellbHasl CTaTUCTUKa», «BeposaTHOCTBY, «DIeMEHThl KOMOMHATOPUKNY,
«BBenenue B Teoputo rpagoBy.

Conepxxanue nuuuu «llpeacraBieHue TaHHBIX W OMHUCATENbHAS CTATUCTHKA
CIIY’)KUT OCHOBOH 1J11 ()OpMHUPOBaHUS HABBIKOB pabOThl C HMH(OpManuen: ot
YTeHUsT W UHTepOpeTanuu WHGOpMAIMHM, MpeICTaBIeHHOM B TalnMIAx, Ha
auarpaMmax W rpadukax, n0 cOopa, MpEACTaBICHUS W aHajdu3a JaHHBIX C
UCMOJIb30BAaHUEM CTAaTHUCTUYECKUX XapaKTEPUCTUK CPEIHUX M PacCEHBAHMSL.
PaGorass ¢ maHHbIMH, OOydaromIuecss ydarcs CUYHTHIBATh M HHTEPIPETHPOBATH
JaHHbIC, BBIJBUIATh, APIYMEHTHPOBAaTb U KPUTHKOBATh IMPOCTEHILNE TUIIOTE3HI,
Pa3MBIIUIATh Haja (AaKTOpaMH, BBI3BIBAIONIMMH W3MEHUYMBOCTh, M OLIEHHWBATh HMX
BIIMSIHHE Ha PAaCCMaTPUBAEMbIE BEJTMUYUHBI U TTPOIECCHI.



NuTyuTtriBHOE TIpE/CTaBIEHUE O CIy4alHOM W3MEHYMBOCTH, HCCIEIOBAHKE
3aKOHOMEpPHOCTE M TEHACHLIMM CTAHOBUTCA MOTHUBHUPYIOLIEH OCHOBOW JUIS
M3Y4YEHUsI TEOPUHM BEpOSTHOCTEH. boiibllloe 3HAaYeHHWE HMEIT MNPAKTHYECKUE
3aJJaHusl, B YaCTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOZEIISIMU.
[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBAOINoA00us CIy4ailHOro COOBITHS.
[Ipu u3yyeHum y4deOHOro Kypca oOOydaroIIMecs 3HAKOMSTCS C MNPOCTEULINMU
METOJaMH  BBIUMCJICHUSI BEPOSTHOCTEH B  CIydallHBIX OSKCIEPUMEHTaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMHU CTaBUTh W pellaTh Oojiee CIOXKHbIE 3a1auu. B y4eOHbIl Kypc
BXO/SIT HadajdbHBIC TMPEACTABICHHS O CIy4alHBIX BEIUYMHAX U HMX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOXXECTBAMHM M OCHOBHBIMM ONEpalUSIMHU HaJ, MHOXXECTBAMHU, pacCMaTpHUBAIOTCS
MpUMephbl PUMEHEHUS JJI peIlIeHusl 3a7ad, a TakKe MCIIOJIIb30BaHUSl B JIPYrHX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX IIpeIMeTax.

B 7-9 xnaccax wusydaercs ydeOHbIM Kypc «BeposTHOCTP M CTAaTUCTHKa», B
KOTOpBIM  BXOAAT pasaensl: «llpeacraBineHue MaHHBIX M ONUcATENbHAs
CTaTUCTUKA», «BeposTHOCTB», «DJieMeHThl KOMOWHATOpUKW», «BBeneHue B
Teoputo rpadoBy.

Ha u3ydenue yueOHOro kypca «BepodaTHOCTh U cTaTucTuka» orsoautcs 102 yaca:
B 7 kyacce — 34 yaca (1 gac B Hezeno), B 8 kiacce — 34 vaca (1 gac B Hefeno), B 9
kJacce — 34 gaca (1 gac B Henemo).

COAEPKAHUE OBYUEHUSA
7 KIIACC

[IpencraBnenue AaHHBIX B BHJE TaOMuUl, auarpaMm, TpaduKoB. 3aroJHEHUE
Ta0NMIl, YTEHHE W TOCTPOCHUE auarpaMMm (CTOJIOMKOBBIX (CTOJNIOYATHIX) H
KpYyroBbIX). UTeHne rpadukoB peanbHbIX MpoleccoB. M3Biaeuenue nHGpopMauu us3
JMarpaMM U TaOJIMII, MCIIOJIb30BAHUE U MHTEPIIpETaIUs JaHHBIX.

OnucarenbHas CTaTHCTUKA: cpeaHee apudmernyeckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIlIEe 3HAYeHUsT Habopa YUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM M3MEHYUBOCTH.

Cny4daliHbIN SKCIIEPUMEHT (OMBIT) U CITydyallHOE cOObITHE. BEpoATHOCTh U YacToTa.
Ponb ManoBepoOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IMPHUPOJIE U B
obmiectBe. MoHeTa 1 UTrpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yucno pédep U cymmapHasi CTETICHb
BepiinH. [IpeacraBnenue o cszHoctu rpada. Llenu u nwmknsl. Ilytn B rpadax.



O6xox rpada (ditnepoB nyth). IlpencraBienue 00 OpPUEHTUPOBAHHOM Trpade.

Pemenue 3amau ¢ momoinpio rpados.
8 KIIACC

[IpencraBnenue NaHHBIX B BUJI€ TAOUII, TUarpaMmM, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepaluu HaJl MHOKECTBAMU:
o0ObenuHEHUE, TepecedeHue, gonosHenwe. CBoiicTBa  omepanuili  Haj
MHOXXECTBAMH:  MEPEMECTUTENBHOE,  COYETaTENbHOE,  PpaCHpEeAeIUTEIbHOE,
BKIItOUeHUsI. Vcrionb3oBaHue TpaduyuecKoro TMPEACTABICHUS MHOXECTB IS
OMUCaHUS peajbHbIX MPOIIECCOB U SIBJICHUM, NIPU PEIICHUH 3a]1a4.

N3mepenue paccenBaHusi AaHHBIX. Jlucnepcuss W CTaHAQPTHOE OTKJIOHEHUE
YUCIIOBBIX HA0OpOB. /luarpaMma paccermBaHUsI.

DneMeHTapHble COOBITUS ciTydailHOro onbiTa. Ciydaiinble coObITHS. BeposTHOCTH
coObiTrii.  ONBITBI ¢  PAaBHOBO3MOXXHBIMH  JJIEMEHTAPHBIMU  COOBITHSIMHU.
Cnyuaiinbiii  BeiOOp. CBsi3b  MeXAy MAaJOBEPOSTHBIMH M MPAKTHUYECKH
JOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOIICTBA AEPEBBEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCAYEH
BEPILIUHBI, CBSI3b MEXKIY YUCIOM BEPIIMH U yuciaoM pédep. [IpaBmiio ymMHOXKEHUS.
Pemienue 3a1a4 ¢ momoiipbio rpados.

[IporuBomnonoxueie coobiThd. uarpamma Ditnepa. OObeIUHEHNE U TIEPECEUCHUE
coObITHil. HecoBMecTHbIE cOOBITHSI. DOpMYyIIa CI0KEHHS BEPOATHOCTEH. Y CIIOBHAs
BepoATHOCTh. [lpaBuno ymHoxkenus. HezaBucumbie coObiTus. IIpencraBienue
AKCIIEPUMEHTA B BUJE JepeBa. PemieHue 3a1ady Ha HAXOXKJIEHUE BEPOSITHOCTEN C
MIOMOUIBIO JIEPEBA CIIYYAMHOI0 SKCIIEPUMEHTA, AUarpamm Jiiepa.

9 KIIACC

[IpencraBienrue JaHHBIX B BUAE TaOJHIl, AUarpaMM, rpaduKoOB, MHTEpIpETALHs
JaHHbIX. UTEHHE W MOCTpOEHHE Tabiaul, auarpamm, rpaukoB IO peaJbHbIM
JAHHBIM.

[lepectanoBku u (akropuan. CodeTaHus M UYHUCIO COYETAaHUN. TpeyroibHHUK
[Tackans. Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuyeckasi BepoOsSTHOCTh. CiydyailiHbld BBIOOp TOYKM U3 (QUIypel Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

Ucneitanne. Yenex m Heygaua. Cepust ucnblTaHuid A0 nepBoro ycmexa. Cepus
ucneiTanuii bepaymum. BeposaTHOCTH cOOBITHII B cepun HcnibITaHuK bepHyIm.
CrnydaiiHasg BeIMYMHA M PAclHpeleleHUe BEpOsSTHOCTEH. MaremaTudeckoe
o)xkumaHue u aucnepcusd. [Ipumepbl  MaTeMaTHYeCKOro  OXKHJAHMUS — Kak
TEOPETUYECKOI0 CPEAHEro 3HA4YE€HUs BEIWYMHBI. MareMaThdeckoe OXUIaHue U
JUCIIEpCUsl CIIyYalHOM BEJIMYMHBI «YHUCIO YCHEXOB B CEpPUU HCHBITAaHUU
bepnymm».



Iloasatne o 3akoHE OONBIINX YHCEI. H?)MGPGHI/IC BepO}ITHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HaueHue 3aKoHAa OOJIBIINX YHCEH B IIpUpoAC U O6HI€CTBG.

IINTAHUPYEMBIE  PE3YJIBTATBI OCBOEHHA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJabTaThl OCBOCHUS ITPOrpaMMbl yueOHOTro Kypca «BeposTHOCTh
U CTaTUCTHUKA» XapaKTEPU3YIOTCSI:

1) naTrpuoTHuYeckoe BOCIMTAHME:

MPOSIBJIEHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCUICKOM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM POCCUHCKUX MaTEMaTHKOB U
POCCHIICKOM MaTeMaTU4YECKOM IIKOJbI, K HCHOJIb30BAHUIO ATUX JOCTHKECHHI B
JIpYrux HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKOe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00sI3aHHOCTEH TpaKJaHWHA U PeaTu3allid €ro MpaB,
MPEACTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DYHKIMOHUPOBAHUS PATUUHBIX
CTPYKTYp, SIBICHUMU, MPOIEAYp TIpa’kKJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO HSTHYECKUX MPOOJIeM, CBSI3aHHBIX C
NPaKTUUYECKUM MPUMEHEHHUEM JIOCTUKEHHM HayKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHITUTIOB B JIEATEILHOCTU YUEHOTO;

3) Tpya0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4yacTWE€ B PEUICHUH NPAKTUYECKUX  3a/ad
MaTeMaTU4YeCKOM HaIpaBJI€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTEeMaTHYECKOIo
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENHOM mpodeccruoHaIbHOM
NESTENbHOCTH M Pa3BUTHUEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHJMBUIYAJIbHON TPAEKTOPUU O0O0Pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acreTMYecKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY M  3CTETHUYECKOMY  BOCHPHUSTUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEHICHUH, pacCyXICHUW, YMEHUIO BUICThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEl B  JEATEIIbHOCTH HA COBPEMEHHYI) CHUCTEMY  HAy4YHBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIbI U
oOIIecTBa, MOHUMAHWEM MaTEMaTUYECKONM Haykh Kak c@epbl YeIoBeueCcKou
NEeSATeNTbHOCTH, ATaNoB €€ pa3BUTUSI M 3HAUMMOCTH JJISI Pa3BUTHUS ITUBUIM3AIUU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKW M MaTeMAaTHUYECKON KYJIbTYpPOil KaK CpeICTBOM



IIO3HAHUS MHpPA, OBJIAJECHUEM IPOCTEHIIMMHU HAaBBIKAMH MCCIIENOBATEIbCKOM
NEeATENbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHPOBAHHE KYJBTYPHI 310POBbS M
3MOLHMOHATBHOI0 0JIAT ONOJIYYHS:

TOTOBHOCTBIO IPUMEHSITh MaTEMaTUUYECKUE 3HAHUS B UHTEpPECaX CBOETO 310POBbS,
BEJICHUS 370pOBOro oOpas3a >XKM3HU (3A0pOBOE NUTaHHE, COallaHCUPOBAHHBIN
pPeKHMM  3aHATUH W OTAbIXa, peryjispHas  (u3nyeckas  aKTUBHOCTD),
c(hOopMUPOBAHHOCTHIO HaBbIKa peyieKCUU, TPU3HAHUEM CBOEIO MpaBa Ha OIIMOKY
Y TaKOT0 K€ MpaBa JPyroro 4eiaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTAaUMEel Ha NPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUM Ui pelIeHUs 3a7ad B
00J1aCTU COXPAaHHOCTU OKPY)KAIOILIEH CPe/bl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXHBIX TIOCJIEICTBUIN JUIsl OKPYKAIOIIEH Cpe/ibl, OCO3HAHUEM IJ100aIbHOIO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) amanTanuMsi K M3MEHAIIUMCH YCJIOBHSIM COLMAJIBHOM W IPHUPOSHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSIX HEOIPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEY KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUUECKYIO JEATENBHOCTh, B TOM YHUCIIE YMEHHUE
YYUTbCA y APYIHX JIOAEH, MpuoOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM M KOMIIETEHIINU U3 OIbITA JPYTHUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hucie (HOPMYIUPOBATH
UJCU, TOHATHS, TUNOTE3bl 00 OO0BEKTaX W SBJICHHUSIX, B TOM UHCIIE paHee
HEU3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallUI0 KaK BbI30B, TPEOYIOLIMN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE
pelieHuss W JeHCTBUS, (OPMYJIMpPOBaTH M OLIEHWBATh PHUCKU W TOCIEICTBUS,
(bopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3oBble Jornueckue AeMCTBUSA:

. BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TMOHSTUM, OTHOIICHHH MEXAy MOHATHAMHU, (HOPMYIUPOBATH
onpe/iesIeHUs TIOHATUM, YCTaHABIMBATh CYIIIECTBEHHBIN MpU3HAK KacCU(UKAIINH,
OCHOBaHUS JJ1s1 000OIIECHUS U CPABHEHUSI, KPUTEPUU MTPOBOJIMMOTO aHAIN3a;

. BOCIIPUHUMATh,  (OPMYJIUpPOBaTL M  MPeoOpa3oOBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIIHUE, YCIOBHBIC,



. BBIABIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U u
npoTuBOpeuns B (hakTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPXKICHMSX, MpearaTh
KPUTEPUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYNI;

. JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKIFOUEHNI IO aHAJIOTHH;
. pa3buparh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TMPSMBIE U OT

POTUBHOTO), TMPOBOAWTH  CAMOCTOSITEJIbBHO  HECIIOXKHBIE  JIOKA3aTeNIbCTBA
MaTeMaTH4eCKuX (PaKToB, BBICTpAMBATh ApPTryMEHTAIUIO, MMPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

. BbIOMpATh CMoco0 pelleHus y4eOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIICHUs, BbIOMpaTh HauOolee TMOAXOMANUNA ¢ y4€TOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1efiCTBUA:

. UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpyIOIIME  MPOTUBOpEUYHE,  MPodIEeMY,
CaMOCTOSITETTHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINIO, MHEHUE;

. IPOBOJAUTH IO CaMOCTOSITEIBLHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOC WCCICIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

. CaMOCTOSITEILHO (POopMyIMpoBaTh OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOTO  HAOMIOJEHUs, HCCIEAOBaHUS, OIEHUBAaTh  JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIEHNUI;

. IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TakKe BBIIBUTATh
MIPEIIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanuei:

. BBISIBJISITh  HEJAOCTATOYHOCTh M W30BITOYHOCTh HMH(OPMAIIUHU, JTAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

. BbIOMpATh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
nH(OPMAITNIO Pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

. BbIOMpaTh (opmy mpeAcTaBieHUs UHOOpPMAIMM W WUIIOCTPUPOBATH
pelnraeMple 3aa4i CXeMaMu, JuarpaMMaMu, HHOUM TpaduKoi U UX KOMOMHAIMSMUY;
. OIICHWBATh HAAGKHOCTh HHGPOPMAIUA IO KPUTEPHUSIM, MPEITI0KESHHBIM
y4uTEeNIEM WK CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHHO.

KoMMyHMKaTHUBHBIE YHHBEPCAIbHbIE YUeOHbIe 1eiicTBUSI:

. BOCIPUHUMATHh U (HOPMYITHPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSMHU
U I[eIsIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M THCBMCHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOAYy PEIICHHS 3a/1ayH,
KOMMEHTHUPOBATh MOTY4E€HHBIN pPe3ybTaT;



. B XO/i€ OOCYX/IEHHUs 337aBaTh BOIPOCHI MO CYILECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pelraeMoi 3a/ladyd, BbICKA3bIBaThb WJEH, HAIEJECHHbIE Ha IOMCK
pELICHHs], COMOCTABJISTH CBOM CYXKACHHS C CYXKICHUSMU JPYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYUe M CXOJICTBO MO3MIMM, B KOppeKTHOU (opme
(opMynHpoBaTh pa3HOIIacus, CBOM BO3PAKECHMUS;

. IPEJICTABIATh PE3YJIbTAThI PEMICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUA,
IPOEKTa, CaMOCTOSTENLHO BbIOMpaTh (hopMaT BBICTYIJICHUS C Y4E€TOM 3ajad
pe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH;

. IIOHUMATh U HCIIOJIb30BATh NPEUMYILECTBA KOMAHAHON U MHAUBUILYAIBHOU
paboThI MPU pPelICHUH Y4eOHbIX MaTeMaTUYECKUX 3a/ay;
. IIPUHUMATh LE€JIb COBMECTHOM ACATEIbHOCTH, IUIAHUPOBATh OPTaHMU3ALIUIO

COBMECTHOW paboThl, pacmpeneisiTb BUABbl pabOT, JOroBapHBAThCs, OOCYXKIATh
HPOLIECC U Pe3yIbTaT PaboThl, 0000IIATh MHEHUSI HECKOJIBKHX JIIOJIEH;

. y4yacTBOBaTb B TpyHmHoBbIX ¢GopMax paboTel (oOCyxkaeHus, OOMeH
MHEHHUSMH, MO3TOBbIE HITYpPMBI W JAPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTMMH 4YIEHAMH KOMAaHIbl, OIICHUBAThH
KayecTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

PeryisiTuBHBbIC YHUBepPcaAIbHbIe Y4eOHbIE 1eHCTBUS

Camoopranuzanus:

. CaMOCTOSITEJIbHO COCTAaBJIAITh IUJIaH, aTOPUTM pEUIeHUs 3aJadyu (WId €ro
4acTh), BBIOMpaATh CIOCOO pelIeHHs C YYETOM HMMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATh BapUaHTHI
pelIeHnit ¢ yuéToM HOBOM MH(pOpPMAIIUU.

CaMOKOHTPO/Ib, IMOLMOHAJILHBII HHTEJVIEKT:

. BJIJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLECCAa U Pe3ysIbTaTa
pEILICHNs] MaTEMaTUYECKOM 3a7a4H;

. IPEIBHUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU PELIEHUU 33/a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA JNEATECIBHOCTH ITOCTaBICHHOM LEIN U
YCIIOBUSIM, OOBSACHATH NPUYUHBI TOCTHXKEHUS WU HETOCTHXKEHHS LENIH, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJBTATDI

K koHiy oOyuenus B 7 KjaacceoOyqaronIuiicss MOMYyYUT CIEAYIOIINE MPEAMETHBIC
pE3yJIbTATHI:



Yurate wuH(OpMaLMIO, MNPEACTAaBIECHHYIO B TabnMuax, Ha JguarpaMmmax,
OpPEJCTABJIATh JaHHbIE B BHUJAE TaOJUL, CTPOUTb JAHArpaMMbl (CTOJOMKOBBIE
(cTronbuarsie) U KPYroBbI€) MO MacCCUBAM 3HAUCHUI.

OnuceIBaTh M MHTEPIPETUPOBATH PEATBHBIE YHCIOBBIE JTaHHBIE, IIPEICTABICHHBIC
B TaOJMIaX, HA AMarpaMmmax, rpadukax.

Hcnonp30BaTh I ONMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmMernyeckoe, MearaHa, HauoobIlIee U HAUMEHbIIIEe 3HaYEHUsI, pa3Max.
Nmers mnpencraBineHue O CilOydyalHOM W3MEHYHMBOCTH Ha IpUMEpax IIEH,
(¢u3nYecKuX BEIMYMH, AHTPOIIOMETPUUYECKUX MAHHBIX, UMETh MPEICTaBJICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K koniy oOyuenust B 8 kjacceo0ydaronuiicst MoJyduT CIEAYIOIINE MTPEeIMETHBIC
pE3yJIbTATHI:

W3Bnekars 1 npeoOpa3oBeIBaTh MHPOPMALUIO, MIPEICTABICHHYIO B BUJE TaOIuUL,
auarpamMM, rpaduUKOB, NPEACTABISATh JaHHbIE B BUJAE TaONHWL, AHATPaMM,
rpaduKoB.

OnuceiBaTh J@HHBIE C T[OMOIIBIO0 CTATUCTUYECKHUX IIOKA3aTeleil: CpeaHux
3HAYEHUN U MEp paccenBaHMsl (pa3Max, JUCHEPCHS U CTAHIAPTHOE OTKIOHEHHE).
Haxoauth 4acTOThl YMCIOBBIX 3HAYEHUH W YacTOThl COOBITUH, B TOM YHCIE IO
pe3yabTaTaM U3MEpPEeHU 1 HaOII0ACHU .

Haxonuth BepoATHOCTH Cly4ailHBIX COOBITMII B ONBITaX, 3Has BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUHA, B TOM YHCIE B OINbITAX C PABHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBaTh rpaduueckue MOJEIU: JAEpeBO CIy4alHOTO 3KCIEPUMEHTA,
IarpamMMebl Diiepa, YUCI0Bas IpsiMas.

OnepupoBaTh MOHATUSMH: MHOKECTBO, ITOJMHOKECTBO, BBIIIOJIHATH OIEpaLlMU HaJl
MHOXKECTBAMH: 00bEIMHEHHE, TIEpecedeHuEe, TOMOTHEHUE, TEPEUUCTISITh dJIEMEHTHI
MHO>KECTB, IPUMEHATH CBOWCTBA MHOXECTB.

Hcnonb3oBaTh rpaduieckoe IpeCTaBICHUEe MHOKECTB U CBSI3eH MEXAY HUMH IS
ONMCAHMS TPOLECCOB U SIBICHUM, B TOM YMCIE IIPU PELICHUM 33a1ad U3 JPYIHX
y4eOHBIX MTPEIMETOB U KYPCOB.

K koHIy oOyueHus B 9 kjacceoOy4yaronuiics MOJIy4UT CIEAYIOIIME TPEIMETHBIE
pPE3yIBTaTHI:

W3Bnekate ¥ mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHMKAX B BUJE Ta0IUll, AUarpaMm, rpaukoB, IpeACTaBIIATh JaHHbIC B BUJE
Ta0JINLI, JUarpaMm, rpaQuKoB.

Pemarp 3amaun  OpraHM30BaHHBIM IepeOOpPOM  BapUAHTOB, a TaKkKe C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucareabHble XapaKTEPUCTUKHU JJII MAaCCUBOB YHMCIIOBBIX JAaHHBIX,
B TOM YHCJIE CPEJHUE 3HAYEHUSI U MEPBI pACCEMBAHUS.



HaxomuTh 4acToThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YyACh
pe3yJbTaTaMH MPOBENEHHBIX U3MEPEHUN U HAOIIOCHUIA.

HaxoauTe BEpOATHOCTU CIy4ailHBIX COOBITHI B M3yYEHHBIX OMBITAX, B TOM YHUCIIE
B OINbITaX C PaBHOBO3MOXHBIMHU JJEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX
UCIIBITAHWN J10 TIEPBOTO yCIexa, B CEPUAX UCIBITAHUNA bepHyIum.

NmeTs npecraBiieHUE O CIIy4aiiHOM BEJIMUMHE U O PACIPEICIICHUN BEPOATHOCTEN.
Nmers mnpencTaBieHHEe O 3aKOHE OONBLIMX 4YHCEI Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIINX YUCET B
IPUPOJIEC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

Aare0pa
7 KIIACC
KoanuecrBo yacos
HaumeHoBaHue pa3iesioB U TeM DJieKTpOoHHbIE (LM poBbIe)
Ne n/m Konrpoabubie | [IpakTHueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
1 Yucna 1 BEIYHCICHUS. ParoHaibHEIC o5 1 bubmoreka [IOK
qHCcia https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 Anre0pandecKue BbIpaKCHHS 27 1 https://m.edso0.ru/7415b90
3 v 20 1 bub6mmorexa IIOK
PABHCHIGI H HepaBeHeTRa https://m.edsoo.ru/7f415b90
bu6muorexa IIOK
. D 24 1
4 Koopanarst i rpaguicu. @ynicuii https://m.edsoo.ru/7f415b90
bubmorexa [IOK
1
> Hosropenne i oboderne 6 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 JlukBuanus yuaeOHbIX 1e(UIIITOB 17 1
5 Anrebpandeckue BhIpakeHUsl. 15 1 bu6motexa [IOK
Anrebpanydeckas 1poOb https://m.edsoo.ru/7f417af8
b K
3 Uucia u Beraucienusd. KBagpaTasie KOpHU 15 htptlgsf:I/P/Irf:cIi(:ogrou 17f417af3
4 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bu6motexa [IOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bu6morexa IIOK
.H 12 1
6 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
7 o 0 5 bubmmoreka [JOK
YHKIHIH. LICHOBHHE HOWTHA https://m.edsoo.ru/7f417af8
bubmiorexa [IOK
. 7
8 OyHiuui. HHCI0BbIC PyHKLIH https://m.edsoo.ru/7f417af8
9 Yucna u Beruncinenusa. CTereHb ¢ IeIbIM 7 but6mmoreka [JOK
MoKa3aTeseM https://m.edsoo.ru/7f417af8
Anredpanyeckue BbIpakeHUs. bubmunoreka LIOK
10 L 5
KBanpatHublif Tpéxunex https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
11
Hosroperne u ododuerne 8 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 119 5 0



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

9 KJIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
n/n NporpaMmel Bcero Konrpoaknbie | Tlpaktutieckue oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
1 JluxkBuaanus ya4eOHbIX 1€PHUIIUTOB 17 1
2 Yucna v BerurdciaeHus. JlelCTBUTENbHBIE YHCIa 9 bubmiorexa LIOK
https://m.edsoo.ru/7f419d08
3 YpaBHEHUSI U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [IOK
OJTHOM TIepEeMEHH O https://m.edso0.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [{OK
ypaBHCHUI https://m.edsoo0.ru/7f419d08
bub6moreka [JOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7 419408
bub6muorexa IIOK
0 Dy 16 1 https://m.edsoo.ru/7f419d08
7 YucnoBbIE TOCIEN0BATEIILHOCTH 15 1 bubmorexa TIOK
https://m.edsoo.ru/7f419d08
8 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS 18 1 bubmmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 6+1 0



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

TI'eomeTpus

7 KITACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM u¢posbie
Ne n/mm P Kontpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
IIpocrelimue reomeTpudeckue GUrypsl U
P N P buryp but6moreka [JOK
1 UX cBolicTBa. MI3MepeHne reoMeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6morexa IIOK
2 T 22 1
PEYTOIIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHbie NpsIMbIE, CYMMa YTJIOB 14 1 bu6motexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U KpyT. ['eomerpuueckue 14 1 bu6motexa [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bub6muorexa IIOK
5 I1 600 i 4 1
OBTOPCHHE, ODODIICHAE SHAMHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0



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

8 KUIIACC

KoanuectBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM undposbie
Ne n/mm P KourpoJbnsie | IIpakruueckue (acpp )
NPOrpaMMmel Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
1 [ToBTOpEHKE Kypca reoMeTpun 7 Kiacca 17
bu6moreka [JOK
2 Bt & 12 1
STHpEXyroTbHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
3 MPONOPIIMOHAIILHBIX OTPE3Kax, MOI00HbIC 15 1 bubmmorexa [IOK
POTIOPH P > 1104 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomaas. Haxoxnenue niommasei
4 e HIO;LI)HHKOB u ilfmoro OJE)IH?)IX ¢ur 14 1 butmmorexa [IOK
PEYT r YP- https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HIX Guryp
5 Teopema Ilucdaropa u Hagana 10 1 bubmotexa LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriel B OKpyXKHOCTH. BriicaHHbIe U
6 OINMCAHHbBIE YETHIPEXYT OJIBHUKU. 13 1 bubmmorexa [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEHN
bu6moreka [JOK
7 IT 600 i 4 1
OBTOPCHLE, ODODIICHEL SHARH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 85 6 0



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

9 KUIIACC

KouuvecTBo yacoB DJIEKTPOHHbIE
HaunmeHoBaHue pa3iesoB U TeM (undposbie)
Ne ni/m Konrtpoiasbnsbie | IlpakTHyeckue
NMpOrpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmorexa L{OK
CHUHYCOB. PenieHue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c

) ITpeoOpazoBanue nopodus. Merpuueckue 10 1 bu6mmoreka IIOK
COOTHOIICHMS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

bu6moreka [JOK
12 1

3 Bextopet https://m.edsoo.ru/7f41al2c

bu6moreka [JOK

4 9 1
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH https://m.edsoo.ru/7fA1a12c
IT .

: paBUIILHBIE MHOTOYTOJILHUKH. [[TnHa . BuGmorexa [LOK
ORPYHHOCTH I Hﬂomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c
Brruncienune nnomanei

bubmioreka [IOK

6 Hpuskenis I10CKoCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 0000IIEeHNE, CUCTEMATH3AIIHS 7 5 bu6mmotexa [IOK
3HaHUI https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

BeposiITHOCTH U CTATHCTHKA

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIeKTPOHHBIE
HaunmenoBanue a3/1¢J10B U TEM 1101 OBbIC
Ne n/m P Kontpoabnbie | IIpakTudeckue (mupp )
NMpOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubmioreka [IOK
1 I1 7 2
PEACTABIICHHE HAHHBIX https://m.edsoo.ru/7f415fdc
bu6morexa IIOK
2 1
Omicarenbiias CTaTHCTHKA o https://m.edsoo.ru/7f415fdc
. bubmnoreka [IOK
3 6 1
Catysaiinas H3MCHIMBOCTS https://m.edsoo.ru/7f415fdc
bu6muorexa IIOK
4 Brenerie s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTh M yacTOTa CIIy4aitHOr O bu6motexa [IOK
5 5 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
2
6 O0001Ienne, cHCTEMAaTH3aIlAs 3HAHUH 3 https://m.edsoo.ru/7fA155dc
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 5



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

8 KUIIACC

KoanuyecTBo yacon DJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM uppoBbIe
Ne n/m past Konrpoabnsie | Ilpakrnueckue (upp )
NMporpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
bub6munorexa IIOK
1 IT 7 4
OBTOPEHHE Kypea [ uiaeea https://m.eds00.ru/7f417fh2
OnmcarenpHas craTucTUKa. PaccenBanme bubmmoreka [JOK
2 4
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmorexa [IOK
M
3 Hoxectsa > https://m.edsoo.ru/7f417fb2
N bubmmoreka [IOK
4 BeposTHOCTD ClTy4aifHOr0 COOBITHS 6 1 https://m.edsoo.ru/7f417fo2
bub6morexa IJOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. but6moreka [JOK
6 C 0 8
TYIAHHEIC CODRITIA https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
7 O0001IeHE, CHCTEMATH3AIIAS 3HAHUH 3 2 httos://m.edsoo.ru/7417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

9 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM ndpoBbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (upp )
NnporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
bub6munorexa IIOK
1 I1 8 4
OBTOPEHHE Kybea & Kacca https://m.edsoo.ru/7f41a302
bubmorexa [IOK
2 C) §) 4 1
JICMEHTRI KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 I'eoMmerprueckast BEpOATHOCTh 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
4 Membrranms bepryium 6 1 https://m.edsoo.ru/7f41a302
. bubmnoreka [IOK
> Crtyuaiinas BenMiuKa 6 https://m.edsoo.ru/7f41a302
bub6morexa IIOK
1 1
6 Obobmenme, KoHTpOIE, 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tewa ypora Bcero Konrpoapibie | Ipaxririeckie u3ydyeHusi | o0Opa3oBaTesbHbIE
padoThI padoThbI pecypesI
1 [ToHsiTHE PalIMOHATILHOT O YHCJIA 1
5 ApudmeTnueckue nelcTBUA C 1
panroHaIbHBIMH YHCIAMHA
3 ApudmeTnueckue 1ecTBUA C 1
paloHaTbHBIMU YHCIAMH
4 ApudmeTnueckue 1elcTBUA C 1
panroHaIbHBIMH YHCIAMHA
5 ApudmeTnueckue necTBUS C 1
panroHaIbHBIMH YHCIIAMHA
5 Apugpmernueckue neicTBus ¢ 1
paroHATBHBIMU YACTAMH
7 CpaBHeHMe, yIIOPsI0YHBAHHE 1
paloOHATbHBIX YHCEN
3 CpaBHeHME, yIIOPAA0YHBAHHE 1
palMOHATIBHBIX YK CE
9 CpaBHeHHe, yIOPsIOYUBaHUE 1
palOHATBHBIX YHCEI
10 CreneHp ¢ HaTypaJbHBIM 1 bubmmorexa [{OK
HOKa3aTeneM https://m.edsoo.ru/7f4211de
1 Crernenb ¢ HaTypaJIbHBIM 1 bu6morexa [IOK

IIOKa3aTeCIEM

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



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

12 CreneHp ¢ HaTypaJbHBIM bubmmorexa [{OK
MoKa3aTeyeM https://m.edsoo.ru/7f42154e
13 CrerieHb ¢ HaTypaJIbHBIM bu6morexa [IOK
ITOKa3aTeseM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaIbHBIM
MoKa3areseM
15 Pemenne ocHOBHBIX 3a71a4 Ha Ipo0H,
IPOLEHTHI U3 PEAIbHON IPAKTUKH
16 Pemenne ocHOBHBIX 337124 Ha 1po0H,
MPOLICHTHI U3 PEATbHON MPAKTUKHI
17 Pemnienne OCHOBHBIX 3a/1a4 Ha ApooH,
IPOLEHTHI U3 PEAJIbHON IIPAKTUKU
18 Pemenne ocHOBHBIX 337124 Ha Ipo0H,
MPOLICHTHI U3 PEATbHON MTPAKTUKHI
19 [Ipu3HaKky 1eTUMOCTH, pPa3JIOKEHHS
Ha MHOXKHMTENU HATypaJIbHbIX YUCET
20 [Tpu3HaKu 1eTUMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEIT HATypaJIbHBIX YUCET
21 Peanpubie 3aBucumoctu. lpsamas u
oOpaTHas IPONOPLYOHAIBLHOCTU
99 Peanbnbie 3aBucumoctu. [lpsamas u
oOpaTHast IPOMOPLHOHAIEHOCTH
23 Peanbnbie 3aBucumoctu. [lpsamas u
oOpaTHast IPOIOPLIHOHAILHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIMOHAEHOCTH
95 KonTtponsHas pabora mo reme

"ParronanbHble ypuciaa"



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

Bbub6morexa IIOK

26 byKpetiiibie BbIpakeHiL https://m.edsoo.ru/7f41feec
27 dopmy bl
28 Dopmysl
29 [Tepemennsbie. JlonycTUMbIC 3HAYCHUS
MepPEeMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 BBIPAXEHU, PaCKPbITHE CKOOOK U butamorexa LIOK
https://m.edsoo.ru/7f41fafa
MIPUBENIEHUE MOJOOHBIX ClIATaeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
31 BBIPKEHUH, PACKPBITHE CKOOOK 1 bubmiorexa [JOK
https://m.edsoo.ru/7f41fd70
IpUBEEHUE MOAO0HBIX CIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
32 BBIPAXEHU, PaCKPbITHE CKOOOK U
MpUBEIEHUE MOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanne OyKBEHHBIX
33 BBIPAXEHU, PaCKPbITHE CKOOOK U
MPHUBEICHUE MOJO0HBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6moTteka [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTEMNEHU C HATypaJbHbIM bu6motexa [IOK
1oKazaTeaemM https://m.edsoo.ru/7f42154e
36 CBoliCcTBa CTETIEHU C HATYPAJIbHBIM bubmmorexa [IOK
HOKa3aTeneM https://m.edsoo.ru/7f4218be
bubmmoreka [IOK
37 Muororebt https://m.edsoo.ru/7f42276e
38 MHorouJieHbl bubmiorexa [JOK

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



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

39 CroxeHue, BBIYUTAHUE, YMHOXKEHUE Bbu6morexa IIOK
MHOT'OWJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHnue, BBIMUTAaHUE, YMHOKEHUE bu6moreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIMUTaHUE, YMHOXEHUE but6moreka [JOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [JOK
MHOT'OYJICHOB https://m.edso0.ru/7f423182
43 @opMyIIbI COKPAIIEHHOTIO bubmuotexa IIOK
YMHOKECHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIBl COKPATIEHHOTO bu6motexa [IOK
YMHOXXEHUS https://m.edsoo.ru/7f42464a
@opMyIIbl COKPALIEHHOTO bu6mmoreka IIOK
45
YMHOKEHHS https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKPAIEHHOTO bu6morexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyIIbl COKPAIIEHHOTO bu6moteka [IOK
YMHOXEHUS https://m.edso0.ru/7f4251d0
48 Pa3noxxenrne MHOrO4JICHOB Ha bu6moreka I[IOK
MHOYHUTEN https://m.edso0.ru/7f423312
49 PaznoxeHrne MHOrO4JIEHOB Ha bubmmoreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOTO4YJICHOB Ha bu6mmoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHue MHOrO4JIEHOB Ha
MHOHUTEITH
59 KonTtponsHas pabora mo reme

"AnreOpanveckue BeIpaKeHus"



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

VYpaBHeHuE, IpaBuIIa

53 npeoOpa3oBaHUs YPaBHECHUS,
PaBHOCHJIBHOCTb YpaBHEHU
JIuneliHoe ypaBHEHHE C OTHOU
54 MIepPEMEHHOM, pellleHue JIUNHEHHBIX
ypaBHEHUM
JIluneliHOe ypaBHEHUE ¢ OJTHOMI
95 IIEPEMEHHOMN, pPeIlIeHUE JIMHEHHBIX bubamorexa LIOK
. https://m.edso0.ru/7f420482
ypaBHEHHI
JIuHeitHoe ypaBHEHUE C OJTHON
56 NIEPEMEHHOM, PEIICHHUE JINH CHHBIX
ypaBHEHUM
57 Pemrenne 3agad ¢ moMOIIBIO Bbu6morexa IIOK
ypaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenne 3amad ¢ moMOIIBIO bub6moreka [JOK
YPaBHEHHI https://m.edso00.ru/7f420806
59 Penrenune 3am1a4u ¢ moMOIILIO but6moreka [JOK
YpaBHEHUI https://m.edso0.ru/7f4209a0
Pemenne 3amad ¢ moMOIIBIO bu6moreka [JOK
60 .
ypaBHEHH I https://m.edsoo.ru/7f420e6e
61 JIuHeliHOe ypaBHEHUE C IBYMs bubmoreka [IOK
MepEeMEHHBIMH U €r0 rpadukx https://m.edsoo.ru/7f427c32
62 JIuHeitHOe ypaBHEHUE C IByMS bu6motexa [IOK
MepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ABYX JIMHEHHBIX YpaBHEHUI bubmmorexa [{OK
C IBYMS IEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema nByX JMHEWHBIX YpaBHEHUN

C ABYMA ICPEMCHHBIMH



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

Cucrema AByX JIMHENUHBIX YPABHEHUHN

65
C IBYMS IEpeMEHHBIMU
66 CucremMa AByX JIMHENWHBIX YPABHEHUHN
C IBYMsI TI€pEMEHHBIMU
67 Pemenue cucteM ypaBHeHUi buomiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUI bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUI bubmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemrenue cucrem ypaBHeHUH
71 Pemenue cucrem ypaBHeHHI
79 KontponpHas pabora o reme bu6muoreka [IOK
"JIunelnHble ypaBHEHNA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsamoi bubmorexa [JOK
https://m.edsoo.ru/7f41de76
bu6moTteka [JOK
74 HucnoBbe mpoMesky Tkt https://m.edsolcf ru/7f41dff2
75 UuncnoBble MPOMEKYTKU
76 Paccrosinue Mvenc,uy ;[BUyM;I TOYKaAMU
KOOPJIMHATHOMN IPsIMO
77 PaccTosinue Mexay IByMsi TOUKaMU
KOOPJMHATHOW MPSIMOH
78 [IpssmoyrosibHas cucTemMa KOOpAUHAT bu6mmoreka [IOK
Ha IJIOCKOCTU https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHas cucTeMa KOOpAUHAT bu6morexa [IOK
Ha IJIOCKOCTU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubmmorexa [{OK



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

¢bopmynamu

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

[Tpumepsi rpadukoB, 3aJaHHBIX

bubmmoreka [IOK

1
8 dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepst rpadukoB, 3aTaHHBIX
dbopmynamu
83 Urenue rpaukoB peagbHBIX bu6moteka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peaabHBIX
3aBUCHUMOCTEN
but6moreka [JOK
85 I1
OUATHE pyHKLLHH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkum
. . bubmmoreka [IOK
87 CBofictaa ymicuuil https://m.edso0.ru/7f41f078
bub6moreka [JOK
88 i i
CeoiicTsa dymiuii https://m.edsoo.ru/7f41f1fe
. bubmmoreka [JOK
89 JI
HHCIHHAA YK https://m.edso0.ru/7f427282
but6mmoreka [JOK
90 Jluneit
HHCHHAS (QyHICIULS hitps://m.eds00.ru/7f427412
91 [Toctpoenue rpaguka TMHEHHOM bubmotexa IIOK
byHKIAH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TMHEHHON
GbyHKIIUN
93 I'paduk pynkum y =x|
94 I'paduk pyHkmMM y =|X|
95 KonTtponbsHas paborta o reme bu6mmotexa [IOK

"Koopaunats! u rpadpuku. @yHkmmn"

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



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

/ Becepoccuiickas mpoBepoyHas

pabota
Hrorosas koHTposbHAsS paboTa / bu6mmoreka [JOK
96 . 1
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX TOHATHH U
97 METOJI0B Kypca 7 Kiacca, 00o01ieHue 1
3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATHHI U
98 METOIOB Kypca 7 Kiacca, 00001eHne 1 bubmmorexa LIOK
HV P ’ B https://m.edso0.ru/7f42932
3HAHUN
[ToBTOpEHHE OCHOBHBIX IOHSITUN U
99 METOLOB Kypca 7 Kiacca, 00001eHIe 1 bubmorexa LIOK
N P ’ https://m.eds00.ru/7f42a0e0
3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiiacca, 00001eHre 1
3HAaHUH
[ToBTOpEHME OCHOBHBIX TIOHITUN U
101 METOI0B Kypca 7 Kiacca, 00001eHne 1 bubmorexa LIOK
HU P ’ - https://m.edsoo.ru/7f42a27a
3HAHUN
IToBTOpEHHE OCHOBHBIX MOHATHI U
102 METOI0B Kypca 7 Kiacca, 00001eHne 1 bubmorexa HOK
HV P ’ B https://m.edso0.ru/7f42a900
3HAHUN
OBLIEE KOJIMYECTBO HACOB I10 102

ITPOTPAMME



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

8 KJIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHsbie
padoThI

IMpakTnuyeckue
padoThI

Jlara
HU3YyYCHUSA

DJieKTPpOHHbIEe HU(poBbIE
oOpa3zoBaTe/ibHbIE

pecypcnl

JIukBuIanus ydeOHbIX 1e(QUIIUTOB IO TEMe:

IIpusHaku AeIMMOCTH

JlukBumanus y4eOHbIX 1SPHUIIUTOB 11O
Teme: Hanbonpmmii oOLuii 1eIuTeNs U
HauMeHbIIIee 00I1Iee KparHoe

JIuxBuaanus yueOHbIX 1€(pULUTOB 110 TEME:

IIpouentsl. HaxoxaeHue mpoueHTa ot
BEJIMYMHBI U BEJIMYHHBI 110 €€ MPOLIEHTY

JIukBuaLMs yueOHBIX e(HUIUTOB IO TEME:
IIpouentrl. Haxoxxaenue npoueHTa ot
BEJIMUMHBI ¥ BEJIMYHMHEI 110 €€ TIPOIICHTY

JIlukBHuIAMS YI€OHBIX TCPHIIUTOB 11O
TeMme:Pemenne TEKCTOBBIX 3a7ad
apupMeTHIeCKUM CocoO0M

HI/IKBI/IHaHI/IH y‘le6HBIX }Ie(i)I/IIII/ITOB I10 TEMEC:

Perienune TekcTOBBIX 33124 apu(METUISCKUM
CIOCOOOM

JIuxBuaanus yueOHbIX 1e(PULUTOB 110 TEME:

Anredpandeckue BblpakeHUs

JlukBumanus y4eOHbIX 1e(PHUIIMTOB 11O TEME:

Anrebpandeckue BbIpaKEHUS

JIlukBuaamus yaeOHbIX 1e(pULHUTOB IO TEME:

YpaBHEHUS U HEPABEHCTBA

10

JIuxBuaamus yueOHbIX 1e(pULIUTOB 110 TEME:

VYpaBHEHUS 1 HEpaBEHCTBA




JIukBuaanus yueOHbIX 1e(PULUTOB 110 TEME:

1 YpaBHEHUS U HEPABEHCTBA
12 JlukBumanus y4eOHbIX 1ePHUIIMTOB 1O TEME:
VYpaBHEHUS 1 HEpaBEHCTBA
13 JIukBuaamnys yaeOHbIX 1e(PUIIUTOB IO TEME:
Koopaunats! u rpaduxu. @yHkuuu
14 JlukBumanus y4eOHbIX 1ePHUIIUTOB IO TEME:
Koopaunats! u rpaduku. OyHkuun
15 JIuxBugamnus yueOHbIX 1e(PULIUTOB 110 TEME:
Koopaunats! u rpaduxu. @yHkuuu
16 JIlukBuaanus yaeOHbIX AeQUIIMTOB IO TEME:
Koopaunats! u rpaduku. OyHkuun
17 Bxonnas koHTposIbHAs paboTa
bubmuotexa LIOK
18 Aarebpaitieckas 1pod https://m.edsc])-f).ru/7f430382
19 JlomycTuMble 3HaYEHUS TEPEMEHHBIX,
BXOJIAIIMX B alNreOpanieckue BbIpaK eHUs
20 JlommycTuMBble 3HAaYEHUS TIEPEMEHHBIX,
BXOJSIIMX B anreOpanyecKkue BhIpax eHus
21 OcHOBHOE CBOWCTBO anredpandeckoit bubmuorexa [JOK
IpooH https://m.edsoo.ru/7f4308e6
22 CoxkparnieHue apooeit bubmorera IOK
https://m.edsoo.ru/7f430a8a
bubmuotexa LIOK
23 Cokpauietiie Apodeit https://m.edsc])_f).ru/7f430f44
24 Coxparienue npooeit bubmorexa [OK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CJ'IO)KCHI/IG, BBIYMTAHUC, YMHOXCHUC U

bu6moreka [JOK

25 JeNIeHUE anredpanyeckux apoodei https://m.edsoo.ru/7f43128c
26 Crnoxenue, BBIUUTAHUE, YMHOXKEHUE U bubmotexa [JOK
JeJICHU e alreOpandecKux qpooeii https://m.edso0.ru/7f4315c0
97 CrnoxeHnue, BRBIUUTaHUE, YMHOKEHUE U bubmoteka IJOK
JieNIieHN e anre0pandecKux 1pooei https://m.edso0.ru/7f4318c2
28 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE U bubmotexa [JOK
JeNIeHU e anre0panyeckux apoodei https://m.edsoo.ru/7f431a20
29 [Ipeobpa3zoBaHue BbIpaXeHUH, bubmorexa L{OK
COoZIepIKaIINX alredpandeckue apoou https://m.edso0.ru/7f43259c
30 [IpeoOpa3zoBaHUE BBIPAXKEHUH, bubmoteka [JOK
cojieprKallIuX anredpanvyeckue Qpoou https://m.edso0.ru/7f432736
31 [IpeobpazoBanue BbIpaX)eHUH, bubmuotexa LIOK
ColepIKalInX alredpandyeckue apoou https://m.edso0.ru/7f432736
39 KonTtponsHas pabora mo reme bubmorexa [{OK
"Anrebpanveckas 1poos" https://m.edsoo.ru/7f431d36
33 KBagpaTHbIil KOpeHb U3 UKCIa Bubmorexa LIOK
https://m.edsoo.ru/7f42d452
34 [TonsiTue 00 MppalMOHaILHOM YHCIIE Bubmorexa LIOK
https://m.edsoo.ru/7f42eaaa
35 JlecsTudaHble TPUOIHKEHUS
HppaIOHATIEHBIX YUCEI
36 JecsaTudaHble mPUOIHKEHUS
UppaIOHATIBHBIX YUCE
37 JleficTBUTENBHBIC YUCIIA
38 CpaBHeHUE NEeHCTBUTEIBHBIX YUCET
39 CpaBHeHUE JEeHCTBUTEIBHBIX YUCET



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

40

ApudmeTnueckuil KBaJpaTHbIN KOPEHb

41 VYpaBHeHue Buia x> = a
42 CaoiicTBa apuPMEeTHUECCKUX KBAJPATHBIX bubmorexa [JOK
KOpHe# https://m.edsoo.ru/7f42d862
43 CaoiicTBa apu(pMeTHUECKUX KBaIPaTHBIX bubmotexa LIOK
KOpHEeH https://m.edsoo.ru/7f42d862
44 [IpeobpazoBaHue YUCIOBBIX BHIPAKEHUH, bu6mmotexa [IOK
CoZIepIKaIluX KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
45 [IpeobpazoBaHue YUCIOBBIX BBIPAYKEHUM, bubmorexa LIOK
COZIEpIKAIINX KBAJPATHBIC KOPHU https://m.edsoo.ru/7f42ded4
46 [IpeoOpa3zoBaHKE YUCIOBBIX BBIPAXKCHUH, bubmotexa [JOK
CoZIep KAl X KBaPaTHbIC KOPHU https://m.edsoo.ru/7f42e0be
47 [IpeobpazoBaHue YUCIOBBIX BHIPAKEHUH, bubmuotexa LIOK
COZIep KAl X KBaPaTHbIC KOPHU https://m.edsoo.ru/7f42e262
bubmmotexa [IOK
48 Keazpatrioe ypapiierine https://m.edsc]j).ru/7f42ee1a
49 HenonHoe kBagpaTHOE ypaBHEHHE Brbmiorexa LIOK
https://m.edsoo.ru/7f42eela
50 HenonHoe kBagpaTtHOe ypaBHEHHE Bubmorexa LIOK
https://m.edsoo.ru/7f42eela
o1 dopmyia KOpHEH KBaJpaTHOrO ypaBHEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f42f158
52 ®opMyna KOpHEN KBaJpaTHOrO ypaBHEHUSI bubmmorexa LIOK
https://m.edsoo.ru/7f42{3f6
53 dopmyia KOpHEH KBaJpaTHOrO ypaBHEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f42f5a4
o4 Teopema Bueta bubmorexa [IOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

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

55 Teopema Bueta bubmorewa LIOK
https://m.edso0.ru/7f430076
56 Pewienune ypaBHeHuUi, CBOASIIMXCS K Bbu6moreka [JOK
KBaJIPaTHBIM https://m.edsoo0.ru/7f43c542
57 Pewienue ypaBHeHHU, CBOAAIIMXCA K bu6mmotexa [IOK
KBaJ[PaTHBIM https://m.edsoo.ru/7f43c3d0
58 [Ipocreiimme 1poGHO-palnoOHaIbHbIE bubmorexa L{OK
ypaBHEHHS https://m.edsoo.ru/7f4328c6
59 [Ipocreiimme poOHO-palMOHATIBHBIC bubmoteka [JOK
ypaBHEHHS https://m.edsoo.ru/7f432b6e
60 Pemenne TekCcTOBBIX 337124 € ITOMOIIBIO bu6moreka [JOK
KBaJ[PaTHBIX ypaBHEHHIA https://m.edsoo.ru/7f42f75¢c
61 Perenne TeKCTOBBIX 3a/1a4 C IOMOIILIO Bbu6moreka [JOK
KBaJPaTHBIX YpaBHECHUI https://m.edsoo.ru/7f421816
62 KonTtponbshas pabora o reme bubmuotexa [IOK
"KBaapatHbie ypaBHEHUs " https://m.edsoo.ru/7f4301f2
JIuHelHOe ypaBHEHUE C IBYMs
63 MEpEMEHHBIMH, €r0 IpaduK, MPHUMEPHI
pelleHusl ypaBHEHUH B LIEJIBbIX YK CIaX
JIuHeitHOe ypaBHEHUE C IByMS
64 IIEPEMEHHBIMHU, €ro rpaduk, IpUMepsl
pelleHusl ypaBHEHUH B LIEJBIX YK CIaX
JIuHeitHoe ypaBHEHUE C JBYMS
65 MepeMEHHBIMH, €0 rpauK, TPUMEPBI
pelIeHHs] YpaBHEHU B LIEJIbIX YU CIaX
66 Pemenue cuctem IByX JTMHEWHBIX

YPaBHEHHI C IBYMs [1I€PEMEHHBIMU



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

Pemenue cucrem AByX JTMHEHHBIX

o YPaBHEHMI C IBYMs IEPEMEHHBIMU
68 Pemenue cuctem IByX JTUHEHHBIX
ypaBHEHHI C ABYMsI IepeMEeHHbIMU
69 [Ipumepsl penieHus CUCTEM HEJIMHEMHBIX
ypaBHEHHH C ABYMsI IEpEMEHHBIMU
70 [Ipumeps! perieHus: CUCTEM HeTMHEHHbIX
YPaBHEHMI C IBYMs IIEPEMEHHBIMU
) I'padmueckas nuuTepnperanus ypaBHej{I/Iﬂ C BuGmorexa LIOK
IBYMS HGI?'GMGHHBIMI/I U CHUCTEM JIMHEHHBIX https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C IBYMS II€PEMEHHBIMU
. I'padmueckas uHTEpIpeTAIUL ypaBHeUHI/m c BuGmorexa LIOK
JIBYMSI He]IieMeHHLIMI/I U CUCTEM JIMHEHHBIX https://m.edso0o.ru/7f43d6d6
YPaBHEHH C IBYMs MEPEMEHHBIMU
73 Pemenne TeKCTOBBIX 3a/1a4 € TOMOIIBIO
CUCTEM ypaBHEHUI
74 Penienne TeKCTOBBIX 3a/1a4 C TOMOILBIO
CUCTEM ypaBHEHUI
75 Pemenue TeKCTOBBIX 3a/1a4 € TOMOILBIO
CUCTEM ypaBHEHUI
76 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
77 UYuciioBble HEPABEHCTBA U UX CBOWCTBA
78 HepaBeHcTBO ¢ 0/1HOM mepeMeHHON
79 JIunelinble HEPABEHCTBA C OJTHOM bubmorexa [JOK
MEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c692
80 JIuHeliHble HEPABEHCTBA C OJTHOM bubmorexa [IOK

IIEPEMEHHON U UX PEILICHHUE

https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JIuHeliHble HEpAaBEHCTBA C OJHOU

81 MEPEMEHHON U UX pEellIeHUE
82 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU bubmotexa [JOK
MEPEMEHHOM U UX pelIeHUe https://m.edsoo.ru/7f42ch88
83 Cucrembl JIIjHGﬁHBIX HEPaBEHCTB C OJHOMN bubmoteka IJOK
MepPEMEHHON U UX peIIeHue https://m.edsoo.ru/7f42cd2c
84 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM
nepeMeHHON U UX pelleHne
5| nopuwencrut o cuore s acrono BGmorexa LIOK
" https://m.edsoo.ru/7f42c9e4
5 | mopasencrs cvcrew e monoac Bmorera LIOK
N https://m.edsoo.ru/7f42c9e4
psIMOU
87 KonTtponpHas pabora o reMmam
"HepaBenctBa. CucreMbl HepaBeHCTB"
bubmuorexa [JOK
88 Howsrue Gy https://m.edsi.ru/7f433012
89 Ob6nacTb onpeaenaeHus U MHOKECTBO bu6mmotexa [IOK
3HAYCHHUW (YHKIUU https://m.edsoo.ru/7f433d84
90 Cnioco0b1 3ananus GyHKIUN
91 I'paduk GyHKIIH
92 CaoiicTBa PyHKIIUH, KX OTOOpaKEHHE HA
rpacuke
93 UreHue 1 nocTpoeHue rpaguKoB GyHKIIHHI
94 [Tpumepst rpadukoB GyHKINH,

OTpaXXaromuXx peajibHbIC ITPOLCCChI



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

OYHKINH, OMUCHIBAIOIIUE TPSIMYIO U

bu6moreka [JOK

9 00paTHYIO NPONOPUHOHATBHBIC https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX Ipaduku
96 l'unepboma
bubmioreka [IOK
o7 Tunepbona https://m.edsoo0.ru/7f4343e2
bu6mmoreka [JOK
98 r =x2
pagui pynin y = x https://m.edso0.ru/7f434572
d =2 v=x3 v=VY — Iyl
99 r };I;)I;iiixiexe,im:e’ y aBHXe’H}II/Iﬁ IE( : bubmmorexa LIOK
p p N yp https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHUI
bu6moreka [JOK
100 C
TEMEHb € LEIIbIM HOKRasaTENeM https://m.edsoo.ru/7f4354a4
CranaapTHast 3aIUCh 4ncia. PazMepsr
o1 O6L€KTOZ Oprxczfomero M;pa (ot ) BuGmorexa [JOK
AJIEMEHTAPHBIX YACTHUIL O KOCMHUYECKHX https://m.edsoo.ru/7f436098
00BEKTOB), JNTUTEILHOCTH MPOIIECCOB B
OKpY’KaloIleM MHUpe
102 CBoJiCTBa CTENEHU C LIEJIBIM I10Ka3aTelIEM bubmorexa TIOK
. https://m.edsoo.ru/7f435648
103 CBOIICTBA CTEIEHH C LIE okKasarelie bubmmorexa TIOK
BOMCTBA CTEIICHU JIBIM TOKA3aTEIIEM
H https://m.eds00.ru/7f435648
104 CBoJiCTBa CTENEHU C LIEJIBIM [I0Ka3aTeJIEM bubmorera IOK
H https://m.edsoo.ru/7f435648
105 CBoJiCcTBa CTEIEHH C L€ oKasartele bubmorera I{OK
BOIMCTBA CTEIEHU JIBIM 1T TeneM
: https://m.edsoo.ru/7f43599a
buo OK
106 CBoIJiCTBa CTENEHN C ILIEJBIM II0Ka3aTelIEM nosmorexa I

https://m.edsoo0.ru/7f435ed6



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

107

KBagpatHblil TpéxuiieH

108 KBagpatHblil TpéxuiieH
109 Paznoxxenue kBagpaTHOro TpEXUJIeHa Ha bubmorexa [JOK
MHOXHTEIH https://m.edsoo.ru/7f42fd38
110 Pa3znoxxenue kBapaTHOro TpEX4IeHa Ha bubmuorexa [JOK
MHOXHTEIN https://m.edsoo.ru/7f42fd38
KonTponwsHas pabora mo remam
111 "KBaII[)paTHHe EOpHI/I. Crernenu. bubmmorexa LIOK
N https://m.edsoo.ru/7f42ec80
KBanpatubiit Tpexusien"
[ToBTOpEHHE OCHOBHBIX TIOHITUN U
112 METOJI0B KypcoB 7 1 8 Kj1accoB, 000011eHNEe bubmuorexa LIOK
3HaHwuii / Beepoccuiickas mpoBepouHast https://m.edsoo.ru/7f4371aa
pabota
113 Hrorosas koHTposbHAsS padoTa / bubmuotexa LIOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNHE OCHOBHBIX TIOHITUN U
114 METO/I0B KypcoB 7 1 8 KJlaccoB, 00001IeHNne
3HAaHUHN
IToBTOpEHHE OCHOBHBIX MOHATHHI U
115 MeTOI[(I))B KypcoB 7 u 8 Kj1accoB, 00001IeHre bubmorexa IOK
N ’ https://m.edsoo.ru/7f43736¢
3HaHUU
[ToBTOpEHHE OCHOBHBIX IOHSITUN U
116 MGTOI[(I;)B KypcoB 7 u 8§ Kj1accoB, 00o01ieHue bubmmorexa [OK
N ’ https://m.edsoo.ru/7f437510
3HAHUU
IToBTOpEHHE OCHOBHBIX MOHATHI U
117 MeTOI[(I))B KypcoB 7 u 8 Kj1accoB, 00001IeHNe bubmorera IOK
N ’ https://m.edsoo.ru/7f4376b4
3HaHUU
118 [ToBTOpEHNE OCHOBHBIX TOHATUHN U bubmuotexa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

METOJI0B KypcoB 7 1 8 Kj1accoB, 000011eH1e
3HAHUU

https://m.edso0.ru/7f436b88

[ToBTOpEHKE OCHOBHBIX MOHSITHI 1
119 METOJIOB KypcOB 7 U 8 KJ1acCcoB, 00001IeH e

3HAHUH

bu6moreka [JOK
https://m.edso0.ru/7f437858

OBLIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

119

9 KJIACC

Koaun4yecTBo 4acoB

Nen/m | Tema ypoka

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThbI

JlaTa
U3yYeHUs

DJIeKTPOHHBIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

JlukBuganus yaeOHbIX
1 nehuuToB: ApuMeTHIECKUEe TSHCTBUS
C parMOHaTHbHBIMU YHCIIAMHU

JluxBuganus yueOHbIX
2 neguuutoB:CTeneHpb ¢ HaTypaJbHBIM
[IOKa3aresieM

JlukBuganus yaeOHbBIX

neunuToB: PellieHne 0OCHOBHBIX 33124
Ha ApoOu, MPOIEHTHI U3 peabHOMI
MPAKTHKH

JIukBuaus y4eOHbIX
neduuToB: PeanbHble 3aBUCUMOCTH.
[Tpsmas u obpatHas

PO OPIIMOHAIIEH OCTH



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

JIukBH AU y4EeOHBIX
nepunutoB:[Ipeodpa3oBanue
OYKBEHHBIX BBIPOKCHUI, PACKPBITHE
CKOOOK W MPUBEJICHHUE TTOA00HBIX
cllaraeMbIxX

JlukBumamnus yaeOHbIxX
nebunutoB:CloKeHne, BEIYUTaHHE,
YMHOKEHHUE MHOT OWJIEHOB

JluxBuganus y4eOHbIX
nepuuuToB:POpMYyIIbl COKPALIEHHOT0
YMHOKEHHUS

JluxBuganus yaeOHbIX
nehunuToB: PenieHre cucteM ypaBHEHUH

JluxBuganus yueOHbIX
neGUIUTOB: YpaBHEHUS U HEPaBEHCTBA

10

JlukBugaus yaeOHbIX
neunutoB:CBoICTBA aprMETHIECKUX
KBaJIPaTHBIX KOPHEH

11

JIuxBuganus y4eOHbIX
neguuutoB:CBoiicTBa apuPMETHUECKUX
KBaJpaTHBIX KOPHEN

12

JluxBuganus yaeOHbIX

nehuuToB. OyHKINHN y =X,y = X3, y =
VX, y = [X|; rpadudeckoe pemieHue
YpaBHEHUM U CUCTEM YpaBHEHUH

13

JluxBuganus yueOHbIX
nepunutoB:KBagpaTtHoe ypaBHEHHE U
HEMOJHOE KBAIPATHOE YPABHEHHUE




JlukBumamnus yqaeOHbIX
nehuuToB:CUCTEMBI JIMHEHHBIX

14 HEPaBEHCTB C OJHON MEPEMEHHON U UX
pereHue

15 JlukBumamnus yaeOHbIX 1ePUITUTOB:
Koopaunate! u rpaduku. OyHKINH.

16 JlukBuganus yaeOHbIX 1e(QUIIUTOB:
Koopnunats! u rpaduku. @yHKIHHU.

17 Bxonnas koHTposbHAS paboTa
PannonanpHbIC YK CIa, UPPALIIOHAIBHBIC

18 YHCJIa, KOHEYHBIE M OESCKOHEUHBIE
JECATUYIHBIC POOH
MHOXeCTBO JeliCTBUTEIBHBIX YHCEIT,

19 JIENCTBUTEIIBHEIC YHCIIA KaK
OECKOHEUHBIE IECATUIHBIC TPOOH
B3anMHO 0THO3HAYHOE COOTBETCTBUE

20 MEX/1y MHOXKECTBOM 1€ CTBUTEIIbHBIX
YHCeNI I MHOXXECTBOM TOUYCK
KOOPAUHATHOMN NPSIMOU
CpaBHEHHE JICHCTBUTEIBHBIX YHCETI,

21 apupMeTHIECKUEe JEHCTBUS C
IEHCTBUTEILHBIMU YK CIIAMU

99 [TpubnmxEnHOE 3HAUECHUE BEIIMYUHBI,
TOYHOCTb TTPUOJINKCHUS

23 OkpyriieHue uncen

24 OkpyrieHue yucen

’c [Ipukuaka v oneHKa pe3yabTaToB

BBIYHUCIICHUN




[Ipukuaka u oneHka pe3yabTaToB

26 .
BBIYMCIICHUN
57 Jluneiinoe ypaBHenue. Pemienne bubmotex [IOK
YpaBHEHHUH, CBOASIIMXCS K JINHCHHBIM https://m.edso0.ru/743bf66
58 JIunelinoe ypaBHeHue. Pemenne
YPaBHEHHM, CBOASAIIMXCS K TMHEHHBIM
59 KBagpatHoe ypaBHeHue. Pemienune bu6motexa [IOK
ypaBHEHUH, CBOAIIMXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
KBagpatHoe ypaBHeHue. Pemenne bubmorexa L{OK
30 .
YpaBHEHUH, CBOJSIIMXCS K KBaIPATHBIM https://m.edsoo0.ru/7f43c542
31 bukBaapaTHbie ypaBHEHHS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
32 bukBanpaTHble ypaBHEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
IIpuMepsl perieHust ypaBHEHUN TPEThEN
33 Y YETBEPTOM CTEIEHEN PA3JI0KEHUEM HA
MHOXHUTEIN
IIpuMepsl perieHus ypaBHEHUN TPEThEN
34 1 YETBEPTOM CTEIEHEN PA3JIOKEHUEM HA
MHOXHUTEIN
35 Pemenue npoOHO-parimoHAIBHBIX bubmotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
36 Pemenne apoOHO-palinoHaIbHBIX bubmuorexa LIOK
ypaBHCHUI https://m.edso0.ru/7f43c9b6
37 Peitenne TekCTOBBIX 3a1a4
anredpanvuecKuM MeTo10M
38 Pemiennie TeKCTOBBIX 3a/1a4

anredpanvaeckKuM MeTO10M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Peltrtenre TeKCTOBBIX 3a1a4

39
anredpanvuecKuM MeTo10M
40 KonrtponeHas paborta o reme
"VpaBHeHUs ¢ OHOU ITepeMEHHOI"
a1 YpaBHeHUE € ABYMSI IEPEMEHHBIMU U bubmoteka IJOK
ero rpapux https://m.edsoo0.ru/7f43d0b4
42 YpaBHEHHE ¢ JBYMS IEPEMEHHBIMH U bubmotexa [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
43 Cucrema 1ByX TMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMHU U €€ pEIICHHE
44 CucreMa JBYX JIMHEWHBIX YPaBHEHUN C
JBYMsI [IEPEMEHHBIMHU U €€ pellIeHN e
45 CucreMa JBYX JIMHEWHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ PEIICHHE
46 Cucrema IByX TMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMHU U €€ pEIIeHN e
Pemenune cucrem nByX ypaBHEHHUH, OTHO
47 A3 KOTOPBIX JII/IHeﬁHZe, };pnpyroe — bubmmorexa LOK
. https://m.edsoo.ru/7f43d23a
BTOPOM CTENEHU
Pemenne cuctem nByX ypaBHEHUM, OTHO
48 13 KOTOPBIX HHHeﬁHZe, };pz[pyroe — Bubmorexa LIOK
N https://m.edsoo.ru/7f43d55a
BTOPOU CTENEHU
Peuienne cucreM IByX ypaBHEHHUH, OJJHO
49 13 KOTOPBIX JIMHEHHOE, a IPYyroe —
BTOPOI CTENEHU
Pemenue cuctem nByX ypaBHEHUH, OIHO
50 13 KOTOPBIX JIMHEHHOE, a IPYyroe —

BTOpPOM CTEMEHU



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

['paduueckast UHTEpHIpETALUs CUCTEMBI

>1 YpaBHEHHI C IBYMs IEpEMEHHBIMU
59 Pemiennie TekCTOBBIX 3a/1a4
anredpanveckuM CrocoooM
53 Pemenne TekcTOBBIX 3a1a4
anredpanyeckuM CrocoooM
54 KontponesHas padora o reme "Cuctembl
ypaBHEHUI"
55 YuciioBble HEPABEHCTBA U UX CBOWCTBA
56 YucioBble HEPABEHCTBA U UX CBOWCTBA Bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
57 JluHelinble HEpaBEHCTBA C OJHOU Bbu6moreka [JOK
MEPEMEHHON U UX pPeIIeHue https://m.edsoo.ru/7f43af08
58 JluHelinble HEPaBEHCTBA C OHOU bubmorexa [JOK
MIEPEMEHHOW 1 UX PEIICHHE https://m.edsoo.ru/7f43af08
59 JIunelinbie IjepaBeHCTBa C OJTHOU bubmorexa [{OK
NEPEMEHHON U MX pelIeHNe https://m.edsoo.ru/7f43af08
50 CI/ICT:C’MBI J'II/IHeI‘/'IHB\I‘X HEPaBEHCTB C
OJIHOH MEPEMEHHON U UX pellIeHue
61 CI/ICT?MLI HHHeﬁHLix HEPaBEHCTB C
OJIHOW NEPEMEHHOM U UX pEeLIeHHE
62 CI/ICTi:MLI HHHefIHLiX HEPAaBEHCTB C
OJIHOI MEepPEeMEHHON U UX pelleHue
63 KBagpaTHbIe HEPaBEHCTBA U UX PELICHUE Bubmorexa LIOK
https://m.edsoo.ru/7f43b098
64 KBapaTHbie HEpaBEHCTBA U UX PELICHUE BuGmmorexa LIOK

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



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

bu6moreka [JOK

65 KBanpaTHble HepaBeHCTBA U UX peLIeHHE https://m.edsoo.ru/7f43b5a2
66 KBazpaTHbIe HEPaBEHCTBA U UX PELIECHUE
67 KBazpaTHble HEpaBEHCTBA U UX PELIECHUE
I'paduueckas naTepnperanus
68 Hepp;I;sCHCTB 5 CHCTSMI;ep:BeHCTB c bubmoreta LIOK
https://m.edsoo.ru/7f43b098
JIBYMsI TIEPEMEHHBIMU
['paduueckast uHTEpHIpeTAIUSI
69 HEPaBEHCTB U CHCTEM HEPAaBEHCTB C
JIBYMsI I€PEMEHHBIMU
20 KonrtponpHas pabora 1o reme
"HepaBencraa"
1 KBanpartnunas ¢pyHkmus, e€ rpaduk u bubmorexa [IOK
cBOlicTBa https://m.edsoo.ru/7f4396¢c6
29 KBanparnunas pyHkuwms, e€ rpaduk u bubmorexa [{OK
CcBOiicTBa https://m.edsoo.ru/7f439842
73 KBanpatnunas pynkuus, e€ rpaduk u bu6mmotexa [IOK
cBOliCTBa https://m.edsoo.ru/7f4399b4
74 [TapaGosia, KOOpAMHATHI BEPIINHBI bubmorexa LIOK
napaboJIbl, 0Ch CHMMETPUH TTapadoIIbI https://m.edsoo0.ru/7f439eb4
[Tapaboma, KOOpAMHATHI BEPIITUHBI bubmotexa [JOK
75
apaboJibl, 0Cb CAMMETPUHU TTapaboIbI https://m.edsoo.ru/7f43a03a
[Tapabona, KOOpAMHATHI BEPIIUHBI bubmorexa [JOK
76
napaboJibl, 0Cb CHMMETPUH 11apaboJIbl https://m.edsoo.ru/7f43alac
[TapabGosa, KOOpAMHATHI BEPUIUHBI bubmorexa [IOK
77
napaboibl, 0OCb CHMMETPUHN TTapaboIIbI https://m.edsoo.ru/7f43a31e
-8 [TapaGosia, KOOPIUHATHI BEPIINHBI bu6muotexa [IOK

napaboJibl, 0OCb CHMMETPUU MapadoIbl

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

[Tapabomna, KOOpAMHATHI BEPUIUHBI

79
napaboIbl, 0Cb CHMMETPHH 11apadoIIbl

80 I'padpuxu pynxmuit: y =kx, y=kx + b,
y=K/X, y=X°, y=VX, y=[X|

81 I'paduxu pyskumit: y =kx, y=kx + b,
y=k/X, y=X3, y=VX, y=[X|

82 I'paduku pyuxmumit: y =kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X|

83 I'papuxu pynxmuit: y =kx, y=kx + b,
y=K/X, y=X°, y=VX, y=[x|

84 I'paduku pynkumii: y = kx, y=kx + b,
y=k/x, y=x3, y=VX, y=[X|

85 I'padpuku pynxmuit: y =kx, y=kx + b,
y=K/X, y=X°, y=VX, y=[x|

86 KonTtponsHas pabora o reme bubmorexa [{OK
"OyHKIHH" https://m.edsoo.ru/7f43ab84

87 [TonsiTne yncnoBoi bu6mmoreka [JOK
MIOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue IOCIeI0BATEIEHOCTH

88 pPEKYppEHTHOU QopMmyJioi u popMyIioit Bubmorexa LIOK

https://m.edsoo.ru/7f43ebda

N-ro 4yjeHa

89 ApudmeTrueckas U reoMeTpudecKas bubmuorexa LIOK
IpOrpeccuu https://m.edsoo.ru/7f43ed7e

90 ApudmMernueckas 1 reoMeTprIecKas bubmorexa [IOK
[IPOrPECCHH https://m.edsoo.ru/7f43f3b4
®opmyIIbl n-ro 4seHa apudMeTHnyecKon Bu6morexa LJOK

91 Y TEOMETPUYECKON MPOrpeCcCuil, CyMMBI

MEPBBIX N YJICHOB

https://m.edso0.ru/7f43f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

®opMyJbl N-To 4iieHa apudMeTnyecKo

92 Y T€OMETPUYECKOIN MPOrpeccuii, CyMMbI bubmoreta LIOK
’ https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
@opMyJTbI N-T'O YJIeHa apU(PMETHUIECKON
93 u ri)onfeipnqecxoﬁ npofpj():cnﬁ CYMMBI Bubmorexa LIOK
’ https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
DopMyJibl N-TO YJIeHA ApPUPMETHIECKON
94 u FSOBZeTqueCKoﬁ npofpc:f:cnﬁ CYyMMBI Brbmorexa LIOK
’ https://m.edsoo.ru/7f43f72e
MEePBBIX N YJICHOB
@opMyJIbl N-TO YJIEHA apu(PMETHIECKOI
95 u FSOMYe’I’pI/I‘leCKOﬁ npofpicm?l CyMMBI bubmmorexa LIOK
’ https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N300paxeHne 4ieHOB apu(pMeTH4eCKOon
96 Y TEOMETPUYECKON MPOrpecCuil TOUKaMHU
Ha KOOPAMHATHOM MIIOCKOCTH
N300paxkeHre 4IeHOB apu (hMeTHIEeCKOn
97 Y TEOMETPUYECKON MPOrPECCUN TOUKAMU
Ha KOOPJAMHATHOM MIIOCKOCTH
98 JInHEeNHBIN U 3KCIIOH EHIIMAIbHBIN POCT
99 CJ10’HBI€ TTPOIIEHTHI bubmorexa IOK
https://m.edsoo.ru/7f43fe0e
bu6moreka [JOK
100 (Ca103KiTbIe IPOUCHTEL https://m.edsoo.ru/7f4401a6
101 KoutponbHas paGota 1o Teme bubmorexa [IOK
"UrCIIOBBIE MOCIIEIOBATEILHOCTH " https://m.edsoo0.ru/7f44048
[ToBTOpEHuUE, 0000IICHHE 1
102 CHCTEeMAaTH3allMs 3HaHUH. 3aINCh,

CpaBHEHME, JCHCTBHUS C



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

JIEMCTBUTEILHBIMU UM CIIAMH, YHCIIOBASI
npsmast

103

[ToBTOpeHue, 0600IICHNE U
cucremaTu3anus 3HaHul. [TponeHTsl,
OTHOILIEHUS, POIOPIUH

104

[ToBTOpeHue, 0000IIeHNE U
cucremaruzanus 3HaHui. OxpyrieHue,
npubIMKEHue, OlleHKa

105

[ToBTOpEHuUE, 0000IICHNE 1
cucTeMaTH3alys 3HaHuM. Pelenne
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIM
crocooom

bu6moreka [JOK
https://m.edsoo.ru/7f443b12

106

[ToBTOpeHue, 0600IICHNE 1
cHcTeMaTH3als 3HaHuH. Pernrenne
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIM
cIocoooM

bu6moreka [JOK
https://m.edsoo.ru/7f443cd4

107

[ToBTOpEHUE, 000OIICHHUE 1
cucTeMaTu3alus 3HaHui. Perenue
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIM
criocooom

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

108

[ToBTOpeHue, 0000IICHHE U
CUCTEMAaTH3alUs 3HAHUI.
[IpeobpazoBanue anredOpanvdecKux
BBIPAXKCHUMN, JONYCTUMBIC 3HAUCHUS

bu6moreka [JOK
https://m.edsoo.ru/7f4441ca

109

[ToBTOpenue, o6ob6IICHUE U
cUCcTeMaTU3alusa 3HaHUU.
[TpeobpazoBaHue anreOpandecKux
BBIPAKEHUH, JOMYCTUMbIE 3HAYEHUS

bubmoreka IJOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[ToBTOpeHue, 0600IICHNE 1
cUCTeMaTU3alusa 3HaHUU.

bubmoreka IJOK

110 [TpeobpazoBanue anredbpamdecKux https://m.edsoo.ru/7f4446f2
BBIPAXKCHUM, JOMYCTUMBIE 3HAUCHUS
[ToBTOpEHue, 0600IICHNE 1

111 CHCTEMaTH3allusl 3HAHUH. bu6mmoreka [JOK
[Ipeobpa3oBanue anredpanvdecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUM, JOMYCTUMbIE 3HAUCHUS
[ToBTOpenue, 00600IICHHE U

112 cucremMaTtu3anus 3HaHuil. OyHKuuU: bubmuorexa [JOK
MOCTPOCHUE, CBOM CTBA M3YUCHHBIX https://m.edsoo.ru/7f444c56
byHKIUN
[ToBTOpEHUE, 0000IICHHE 1

113 cucteMmaTu3anus 3HaHu. OyHKIUNU: Bbu6moreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444144
byHKIHH
[ToBTOpeHue, 0600IICHNE 1

114 cucrteMaTu3anus 3HaHuil. OyHKIuu: bubmuotexa [JOK
MOCTPOCHHUE, CBOMCTBA M3y4YEHHBIX https://m.edsoo.ru/7f44516a
byHKIUN
[ToBTOpEeHue, 00600IICHNE 1
cucteMaTtu3anus 3HaHui. OyHKIUH: bu6moreka [JOK

115 .
MOCTPOEHHUE, CBOM CTBA M3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUN
IToBTOpenue, 0000IIEHNE U

116 CHCTeAfaTmaum 3I-?;HI/II7L I'pauueckoe Bubmorexa LIOK

. https://m.edso0.ru/7f445516

pellieHUe YPaBHCHUI U UX CHCTEM

117 [ToBTOpEHUE, 000OIICHHE 1

cucTeMartu3anus 3HaHui. [ padudeckoe



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

pelIeHNE YPaBHEHUH U UX CUCTEM
118 Hrorosasi KOHTpOJIbHAS paboTa 1 1
119 O060011IeHNE U CUCTEMATH3AINAS 3HAHUI 1
OBULIEE KOJIMYECTBO YACOB I10 119 7 0
[MPOI'PAMME
I'eomerpus
7 KJIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hdara ungpoBbie
n/n Tema ypoka Bceero Kontposbnere | IlpakTiraeckue H3yYeHus1 | oOpa3oBaTesibHbIE
padoThI padoThI pecypen:
1 [Ipocreiimme reoMeTpudeckue 1 bubmmoreka LIOK
00BEKTHI https://m.eds00.ru/8866b724
bubmuotexa [JOK
2 MroroyromsHiuk, ToManas ! https://m.edsogru/88660b6a
3 CMexHbIE U BEpPTUKAJIbHBIE YTJIbI 1 brbmorexa [TOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEpTUKAIbHBIE YTIIbI 1 butmmorexa [IOK
https://m.eds00.ru/8866¢7be
5 CMexHbIE U BEpTUKAJIbHBIE YTIIbI 1
6 CMeXHBIE U BEPTUKAJIHLHBIC YTIIbI 1
7 CMexHbIE U BEepTUKAJIbHBIE YTIIbI 1
8 CMeXHBIE U BEPTUKAJIHLHBIC YTIIBI 1
9 N3mepeHre TMHENHBIX U YTIIOBBIX 1
BEJIMYMH, BHIYMCICHUE OTPE3KOB U



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

yTJI0B

10

H3mepenue JIMHEHHBIX U YTIIOBBIX
BEJINYWH, BBIYHCIIEHHE OTPE3KOB U
yTJIOB

bu6moreka [JOK
https://m.edsoo.ru/8866c3ea

11

N3mepeHre TMHENHBIX U YTIIOBBIX
BEIIMYMH, BBIYUCICHUE OTPE3KOB U
yTIIOB

12

H3mepeHne TMHEHHBIX U YTJIOBBIX
BEJIMYMH, BBIYMCIEHUE OTPE3KOB U
YTJI0B

13

[lepumetp u omanps ¢uryp,
COCTaBJICHHbBIX U3
MPSIMOYT OJIbHUKOB

14

[Tepumetp u momane Guryp,
COCTaBJICHHBIX U3
MPSIMOYT OJILHUKOB

15

[ToHsiTHE O paBHBIX TPEYTOIbHUKAX
Y TIEPBUYHBIC TTPEICTABICHUS O
paBHBIX GUTYpax

bu6mmoreka [JOK
https://m.edso00.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

bubmioreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

bubmioreka [IOK
https://m.edsoo0.ru/8866d34e

18

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

bu6moreka [JOK
https://m.edsoo.ru/8866e01e

19

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

20

Tpu npu3Haka paBeHCTBA



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

TPEYTOJIbHUKOB

Tpu npuzHaka paBeHCTBa

bu6moreka [JOK

21 TPEYrOJIbHUKOB https://m.edso00.ru/8866e88e
29 [Ipu3Haku paBeHcTBa
MPSIMOYT OJIBHBIX TPEYT OJIbHUKOB
93 [IpusHaku paBeHCTBa
MPSIMOYT OJIbHBIX TPEYT OJIbHUKOB
CBOMCTBO MeAMAHbI
24 MPSIMOYT OJILHOT'O TPEYT OJIbHUKA, bu6amorexa [IOK
HPOBENEHHOI K TUMIOTEHy3e https://m.edso0.ru/8866e9ec
CBoIicTBO MeIMaHBbI
25 HPSMOYT OJILHOT'O TPEYT OJIbHUKA,
MPOBEAEHHON K TUTIOTEHY3€E
26 PaBHOOEnpEeHHbIE U bubmuoreka IIOK
PaBHOCTOPOHHUE TPEYT OJbHUKHU https://m.eds00.ru/8866d6fa
97 [Ipu3Haku u cBoiicTBa bubmmorexa [IOK
paBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.eds00.ru/8866d880
98 [Ipu3Haku u cBoiicTBa bubmmorexa [IOK
paBHOOEIPEHHOT O TPEYTOJILHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBONCTBA bubmmoreka LIOK
pPaBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepaBenctsa B reomeTpun
bubmuorexa [IOK
31 HepaericTra B reometpiin https://m.edsogru/8866e3a2
32 Hepasencta B reomerpun
33 HepaBenctsa B reomerpun
34 [IpssMOyroJIBHBIN TPEYTOJIBHUK C bu6mmoreka [IOK

yriaom B 30°

https://m.edso00.ru/8866eb22



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

35

[IpssMOYTOJIBHBIN TPEYTOJIBHUK C
yriioM B 30°

36

KonTtponbshas paborta o reme
"TpeyrosbHUKN"

bu6moreka [JOK
https://m.edsoo.ru/8866echc

37

[TapannensHbIE TPSIMBIE, UX
CBOICTBa

bu6mmoreka [JOK
https://m.edso0.ru/8866ef64

38

[Iareiii mocrynat EBknnaa

39

Haxkpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHU € YIJIBI,
00pa30oBaHHbBIC TIPU MTEPECEUECHUN
MapajuiebHBIX MPAMBIX CEKYIIEH

bubmioreka [IOK
https://m.edso0.ru/8866f086

40

Hakpect nexarue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa30BaHHBIE MPU TEPECECUCHUH
napavIeIbHBIX MPSIMBIX CEKYIIeH

41

Haxkpect nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHME YTJIbI,
00pa3oBaHHbIE NPU 1E€PECEUEHUN
MapauleIbHBIX MPAMBIX CEKyLIeH

42

Hakpect nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTJIbl,
00pa30BaHHBIE MPU MEPECECUCHUH
MapaJuIebHBIX MPAMBIX CEKYLIEN

43

Hakpect nexamue,

bu6mmoreka [JOK
https://m.edso00.ru/8866f3b0



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

COOTBETCTBEHHBIC U
OJHOCTOPOHHHE YTJIbI,
00pa30BaHHBIE MPU ITEPECCUCHUH
napajvIeIbHBIX MPSIMbBIX CEKYIIeH

[Ipu3Hak mapaenbHOCTH MPSMBIX
yepe3 paBeHCTBO PACCTOSHUI OT

44 TOYEK OJTHOM MPAMOM O BTOPOU
MPSMOM
[Ipu3Hak napauieabHOCTH IPSIMbBIX
45 4yepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJJHOW MPAMOM O BTOPOH
psIMOI
46 CyMMma yriioB TpeyroJibHuKa bubmorexa [TOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyrojbHUKa bromroreia LIOK
https://m.eds00.ru/8866f8ba
48 BreniHue yribsl TpeyrojbHUKa butmmorexa [IOK
https://m.edso0o.ru/8866fase
49 BreniHue yribsl TpeyrojbHUKa
KonTtponbpHas pabora o reme
50 "HapEII)HJIeJIBHBII)e npsMble, CyMMa Bubmorexa [OK
" https.//m.edso0.ru/8866fe6e
YTJI0B TPEYT OJIbHUKA
51 OKpY>KHOCTb, XOp/Ibl U AUAMETP, UX bubmuorexa [IOK
CBONCTBa https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH butmmorexa [IOK
https://m.edso00.ru/88670e9a
53 OKpyXHOCTb, BIICaHHAs B YT OJI
54 OKpy>XHOCTb, BIIUCAHHAS B YT OJI



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

55 [Tonstue o I'MT, npumenenue B bubmuorexa LIOK
3aJadax https://m.eds00.ru/8867013e
56 [Tonsitne o 'MT, npuMeneHue B bu6moreka [JOK
3ajadax https://m.edso0.ru/88670508
buccekrpuca u cepequHHbIN
S7 MEPIEHANKY AP KakK
F€OMETPUYECKHE MECTa TOUEK
58 OKpyY>KHOCTb, OITMCaHHAs1 OKOJIO bubmmoreka [IOK
TPEyTOJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTB, OIMCAHHASL OKOJIO
TpEyroJbHUKA
50 OKpy»KHOCTb, BIIMCAHHAs B bubmuorexa [IOK
TPEYTOJBLHUK https://m.eds00.ru/8867103e
61 OKpy’>XHOCTB, BITUCAHHAS B
TPEYTOJIbHUK
62 [Ipocreiimme 3a1aun Ha bubmmorexa [IOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimume 3agaumn Ha bu6mmoreka [JOK
MOCTPOEHUE https://m.edso00.ru/886712d2
KonTtponbpHas pabora o reme
64 "OKpYKHOCTb M KPYT. bu6amorexa [IOK
https://m.edso00.ru/88671462
I'eomerpuyeckue moctpoeHus"
[ToBTOpeHue n 06001IeHIE 3HAHUI
65 OCHOBHBIX ITIOHATHHN 1 METOOB bubmorexa HOK
https://m.eds00.ru/886715b6
Kypca 7 kjacca
bu6moreka [JOK
66 Hrorosas konTpoLHas paboTa https://m.eds00.ru/886716ec
67 [ToBTOpeHuEe 1 06001ICHIE 3HAHUI



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

OCHOBHBIX IIOHSTUH U METOJIOB
Kypca 7 kacca

[ToBTOpeHuE 1 00600TIICHIE 3HAHUI

68 OCHOBHBIX TIOHATHA U METOOB 1 bubmorera IOK
A https://m.edso00.ru/886719bc
Kypca 7 kjacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/886719bc

8 KUIIACC

Ne n/m

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoJjbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
HU3Yy4YCHUA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcnl

JluxBuganus yaeOHbIX 1e(pUIUTOB MO
teme: [IpocTelimme reoMmerpuueckue
(burypsl 1 UX CBOICTBA.

JIuxBuganus yueOHbIX 1€(PULIUTOB 1O
teme: [IpocTelimme reomeTpuyeckue
(burypsl 1 UX CBOHCTBA.

JlukBumanKsA y4eOHBIX TCPHUIIUTOB 11O
teme: [IpocTeliime reoMmeTpruiecKue
(burypsl 1 UX CBOHCTBA.

JlukBUAMSA YISOHBIX ICPHITUTOB 11O
teme: [IpocTeiimme reomerpudeckrue
(GUrypHI M UX CBOICTBA.

JlukBumanus y4eOHbIX 1ePHUITUTOB 11O
teme: [Ipsamas. [TapamiensHOCTD U
HEepPIEeHIUKYJIIPHOCTh MTPSIMBIX

JIuxBuganus yueOHbIX 1€(pULIUTOB 1O
teme:IIpsamas. [TapamnensHOCTE U
MIEPIEHIUKYJIIPHOCTD IPSIMBIX

JlukBuaKsSA Y4eOHBIX TCPHUIIUTOB 11O
teme:IIpsimas. [TapannensHOCTh U
MePIIeHIUKYIIPHOCTD TPSIMBIX

JIuxBuganus yaeOHbIX 1e(pUIIUTOB MO




teme: [Ipsmas. [lapamiensHOCTb U
NEPIIEHAUKYJIIPHOCTD MIPAMBIX

JIuxBuganus yaeOHbIX 1e(pUIUTOB O
teme: [Ipsmas. [lapamiensHOCTh U
MIePIEHNKYIIPHOCTD MPSIMBIX

10

JIukBuanus yaeOHbIX 1e(QUIIUTOB IO
teme: CyMMa yTIIOB TPEYT ObHUKA.
BHemHue yriel TpeyroabHUKa

11

JIuxBuganus yaeOHbIX 1e(QUIUTOB MO
teme: CyMMa yIiioB TPEYyroJbHHUKA.
BHeuHue yrisl TpeyrojabHUKa

12

JIuxBuganus yaeOHbIX 1€(pULIUTOB 1O
teMe: CymMMa yriioB TPEyrolbHHUKA.
BHeunue yrisl TpeyrojabHHKa

13

JlukBUAMSA YISOHBIX ICPHITUTOB 11O
teme: CyMMa yTiioB TPEYT OJIbHUKA.
BHemHue yribel TpeyroabHUKa

14

JIuxBuganus yaeOHbIX 1e(QUIUTOB MO
teme: CyMMa yIiioB TpEYrojJbHUKA.
BuemHue yriisl TpeyrojbHUKa

15

JIukBuganus yaeOHbIX 1e(PUIUTOB O
teme: CyMMa yriioB TpEYTroJbHUKA.
BHeuHue yrisl TpeyrojabHUKa

16

JIuxBuganus yaeOHbIX 1€(pULIUTOB 1O
teMme: CymMMa yriioB TpeyrojabHHKA.
BHeunue yrisl TpeyrojabHHKa

17

JIukBuanus yaeOHbIX 1e(QUIIUTOB 11O
teme: CyMMa yTiiOB TPEYT OIbHUKA.




BrenHue yrisl TpeyrojbHuKa

18 ITapannenorpamm, ero npu3HaKu U bubmmoreka [IOK
CBOICTBa https://m.eds00.ru/88671af2
19 [Tapannenorpamm, ero npu3HaKku u bubmotexa [JOK
CBOMCTBa https://m.eds00.ru/88671ca0
20 [Tapannenorpamm, ero npu3Haku 1 bubmmorexa [IOK
CBOICTBa https://m.eds00.ru/88671ca0
YacTHble cydyau napauiesaorpaMMoB
21 (mpsamo oiflimc (I))M6 KBa, paT) ux bu6amorexa [IOK
PAMOYT L POMD, KBAIpaT), https://m.edsoo.ru/88671dea
MPU3HAKU ¥ CBOMCTBA
YacTHble cayyau napajiesaorpaMMoB
22 (IpsAMOYTOJILHUK, pOMO, KBaApaT), UX bubmioreia LTOK
pAMOY N POMD, KBaApat), https://m.eds00.ru/88671f20
MPU3HAKU U CBOMCTBA
YacTHble cayyad mapajuiesiorpaMMoB
23 (mpsimo oz;m( cI))M6 KBa, paT) nux bubmiorexa LIOK
PAMOYE > POMD, KBAIpAT), https://m.eds00.ru/8867209c¢
MPU3HAKU ¥ CBOMCTBA
bubmioreka [IOK
24 Tpaneuus https://m.eds00.ru/88672358
25 PaBHOOOKasl 1 IPSIMOYT OJIbHAS bubmmoreka LIOK
Tpaneunuu https://m.edso0.ru/8867252¢
26 PaBHOOOKast 1 IPAMOYT OJIbHAS bubmmorexa [IOK
Tpamneuuu https://m.edso00.ru/88672858
bubmioreka [IOK
27 M
STOR YABOCHI MEAARH https://m.edso00.ru/88672b14
bubmoteka [JOK
2
8 Hentpanbias cummeTpis https://m.eds00.ru/88672b14
29 KontponbsHas pabota mo Teme bubmmorexa [IOK

"YeTbIpEXYroabHUKHN"

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



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a

Teopema Paneca u reopema o

bu6mmoreka [JOK

30 MPOITOPIIMOHANILHBIX OTPE3KaX https://m.edso0.ru/8867337a
31 Cpennsist TMHHS TPEyroJbHUKA brtmmorexa [IOK
https://m.eds00.ru/88672e0c
32 CpenHss MMHUS TPEYTOJbHUKA bubmrorexa LIOK
https://m.eds00.ru/88672f38
33 Tpaneuus, e€ cpeansiss TMHUS bubmorexa HOK
https://m.eds00.ru/88672358
34 Tpaneuwus, e€ cpeaHsis TMHUS bubmorexa [JOK
https://m.eds00.ru/88673064
35 [TponopiimoHanbHBIC OTPE3KH bubmorexa [TOK
https://m.eds00.ru/88673794
36 [IponoprmonaibHBIE OTPE3KU bubmorexa [JOK
https://m.eds00.ru/88673794
37 LenTp mMacc B TpeyrojibHUKE bubmmorexa [IOK
https://m.edso00.ru/886738fc
bubmmorexa [IOK
38 Tono0HEle TpeyronbHHkH https://m.edsogru/88673a78
39 Tpu npusHaka nogodus bubmmorexa [IOK
TPEYrOJLHUKOB https://m.eds00.ru/88673bae
40 Tpu npusHaka nopodus bubmmorexa LIOK
TPEyTOJIbHUKOB https://m.eds00.ru/88673d52
41 Tpu npusHaka noao0us bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.edso00.ru/8867400e
42 Tpu npusHaka nogodus
TPEyroJbHUKOB
43 [TpumeHenne mogo0us mpy pereHun

INPaKTUYCCKUX 3aaa4



https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

44 KonTtponbsnas pabora o reme bubmuorexa LIOK
"[TomoOHBIE TPEYTOJBLHUKH" https://m.edso0.ru/8867445a
45 CBolicTBa miomanei bu6moreka [JOK
reoMeTpudeckux Guryp https://m.edso00.ru/886745fe
46 @opMyIIbI AT MI0IIA N bubmmorexa [IOK
TPEYTrOJIbHUKA, ITapajljiesIorpaMMa https://m.eds00.ru/88674860
47 @opMyIibl AJ1s II0IAIN bubmmorexa [IOK
TpEeyroJbHUKA, TTapajijesorpaMma https://m.eds00.ru/88674a22
48 @opMyIIbl 1)1 MI0IIAN bubmmoreka LIOK
TpeyrojbHUKa, Iapajljiesiorpamma https://m.edso00.ru/88674a22
49 DopmMyJibl IS TIOIIATN bubmuorexa [IOK
TpEyroJbHUKA, TTapajuiesorpaMmma https://m.eds00.ru/88675288
50 @opMyIIbl AJIs II0IIA N bubmuoreka IIOK
TpeyrojbHUKa, IapajijiesiorpaMmma https://m.eds00.ru/8867542c
51 Brruucienue miomasaei cioxHbIX bubmoteka IJOK
¢buryp https://m.eds00.ru/88674e78
59 [Tnomanu ¢uryp Ha KjIeT4aToi bubmmorexa [IOK
Oymare https://m.edso00.ru/8867473e
53 [Tnomaau nogoOHBIX Guryp
54 [Tnomaau nogo0HBIX GUTYP
55 3ajaun ¢ MPaKTHYECKUM bubmuorexa [JOK
coJiepKaHUuEM https://m.edso0.ru/88675558
56 3aJayu ¢ NPaKTUY ECKUM bubmuorexa [IOK
COJIepKaHUEM https://m.eds00.ru/88675684
57 Penrenue 3amau ¢ moMoOILIBI0O METOIA bu6mmoreka [JOK
BCIOMOIaTeIbHOM IIOIIAIU https://m.edso00.ru/88674f90
58 KontponbsHas paborta o reme bu6mmorexa [IOK

"TTmomans"

https://m.eds00.ru/8867579c¢



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

59 Teopema Iludaropa u eé bubmotexa [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
50 Teopema [udaropa u eé bu6mmorexa LIOK
MIPUMEHEHUE https://m.eds00.ru/88675918
61 Teopema [Mudaropa u eé bubmotexa [JOK
IIPUMEHEHUE https://m.edso00.ru/88675abc
62 Teopema Iludaropa u eé
IpUMeHeHHe
63 Teopema [Iudaropa u eé
IIPUMEHEHNE
Omnpeznenenne TPUTOHOMETPHYECKUX
HKIUNA OCTPOro yria
64 E;IHMO}/FOJILHI())FO TieyroannKa, bubmmorexa [IOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKIE COOTHOIICHUS
B IIPSMOYT OJIbHOM TPEYrOJIbHUKE
65 OCHOBHOE TPUTOHOMETPUUYECKOE bubmotexa [JOK
TOXKJIECTBO https://m.eds00.ru/88675f44
66 OCHOBHOE TPUTOHOMETPUUECKOE
TOX/1ECTBO
67 OCHOBHOE TPUTOHOMETPUUECKOE
TOX/1ECTBO
Kontponsnas pabota mo reme
68 "Teopema [Tudaropa u Havana bu6mmorexa [IOK
" https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
69 Bnucannsble 1 IEeHTpaIbHbBIE YTJIbI, bubmuorexa LIOK
yroJl MeX]ly KacaTeJIbHOU U XOp0i https://m.edsoo.ru/8a1415b2
70 Bnucanusie 1 ieHTpanbHbIE YTIIbI, bubmmorexa [IOK

YroJ MKy KacaTelbHOU U XOpAOU

https://m.edsoo.ru/8a141940



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940

Bnucannsie n HCHTPAJIbHBIC YTJIbI,

bu6mmoreka [JOK

71 . .
YroJ MeKy KacaTelTbHOU U XOpA0H https://m.edsoo.ru/8a141b34
72 VYTIbl MEXy XOpIaMH U CEKYIIUMHU
73 VYTl M@Ky XOpAaMH U CEKYIITIMH
BrircanHbIe U ONMMCaHHBIC
74 . bu6moreka [JOK
YEeTBIPEXYT OJIbHUKH, UX TTPU3HAKU H
. pesyt P https://m.edso00.ru/8a140f86
CBOMCTBA
BrincanHbie u onrcaHHBIC
75 YeTBIPEXYT OJIbHUKHU, UX IPU3HAKHU U bubmorexa HOK
. PeXyT ’ P https://m.edsoo.ru/8al1416d4
CBOMCTBA
Bncannbie u onvcaHHbIe
76 YeThIPEXYT OJIbHUKH, UX IPU3HAKYU U bubmorexa [JOK
y pexy ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IpumeHenne CBOMCTB BIIMCAHHBIX U
77 OINMCAHHBIX YETBIPEXYT OJbHUKOB ITPU
PCIICHUU TEOMETPUICCKIX 3a1a9
IIpumeHeHne CBOMCTB BIIMCAHHBIX U
78 OIMCaHHBIX YETBIPEXYT OJTbHUKOB MTPU
pEIIEHUU TEOMETPUICCKIX 33129
79 B3anMHOe pacronoxxeHue IByx bub6mmorexa IIOK
OKPYXHOCTEM, 0011I1e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
bu6mnoreka [JOK
80 Kacanue okpyxHoCTEH
by https://m.edso00.ru/8a1410a8
Kontponbhas pabota no teme "Yrisl
81 B OKpYXHOCTU. Brincanusie u bubmorexa TIOK
by ' . https://m.edso0.ru/8a141c88
OIMCAHHBIC YETHIPEXYT OJIbHUKH
82 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubmmorexa [IOK

METOJI0B KypcOB 7 U § KJIaCCOB,

https://m.edsoo.ru/8al41ddc



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc

0000111eHME 3HAHUH

IToBTOpEHHE OCHOBHBIX MOHATHI U

bu6moreka [JOK
83 METOAOB Kypeos 731 8 knaccos, ! https://m.edsoo.ru/8al4lefe
0000111eHNE 3HAHUN
bu6moreka [JOK
84 n 1
TOroBast KOHTPONLHAA padoTa https://m.edsoo.ru/8a142368
[ToBTOpEHHE OCHOBHBIX IOHITUN U
85 METOIOB KYPCOB 7 U & Ki1accoB 1 Bubmorexa LOK
AOB KYP . ’ https://m.edso0.ru/8a1420ac
0000111eH1E 3HAHUI
OBLIEE KOJIMYECTBO HACOB I10 85

ITPOTPAMME



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 OrnpenesieHne TPUTOHOMETPHUY ECKUX 1 bubmmotexa [IOK
¢dbynkuii yriaos ot 0° o 180° https://m.edsoo.ru/8al424bc
2 DopMyIIbl IPUBEACHUS 1
bu6nmunoreka [JOK
3 T 1
BOPEME ROCHEY OB https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
5 T 1
copema KocHycos https://m.edsoo.ru/8a142d5e
bu6moreka [JOK
6 T 1
COpeMA CHHyCoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 Haxoxzaenue 1jmH CTOPOH U 1 bub6mmorexa IIOK
BEJIMYMH YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [JOK
10 P 1
SHIGHHE TPEyLOTBHIEOD https://m.edsoo.ru/8al42ac0
bubmioreka [IOK
11 P 1
CHICHHE TPEYTOILHITEOD https://m.edsoo.ru/8al42ac0
bubmoteka [JOK
12 P 1
CHICHHC TPEYTOJLHIKOD https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bromrorexa LIOK

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



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

IIpakTnyeckoe NpuMeHEHNE TEOPEM

bu6mmoreka [JOK

1 CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 IIpakTyeckoe mpuMeHEHNE TEOPEM
CHUHYCOB M KOCHHYCOB
16 KonTtponsHas pabora o teme bubmotexa [JOK
"Pemmenne TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [Tonarue o mpeobpa3oBaHUM OO0 https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC DJIEMEHTHI bu6moreka [JOK
oJ00HBIX QUTYp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE JIEMEHTHI
MOI00HBIX (HUTYP
Teopema 0 MpoOU3BEIEHUN OTPE3KOB
20 XOpA, TEOpeEMa O IPOU3BEAECHUN bubmuorexa LIOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTelbHON
Teopema o Mpou3BeAECHUH OTPE3KOB
21 XOpA, TeOpeMa O IPOU3BEIECHUN bubmmotexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeabHOM
Teopema 0 MpOU3BEIEHUN OTPE3KOB
29 XOpA, TEOpeMa O IPOU3BEIECHUN bubmuorexa LIOK
OTPE3KOB CEKYIINX, TEOpEMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTelIbHON
23 [IpumeHeHuEe TEOpPEM B pPEIIEHUUN bubmmorexa [IOK
reOMETPUYECKHUX 3a71a4 https://m.edsoo.ru/8a143f06
" IIpumenenue TeopeM B pelIeHUN bu6mmoreka LIOK

TCOMETPUUCCKUX 3ada4

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



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

IIpumenenue TeopeM B pelIeHUU

bu6mmoreka [JOK

22 IrCOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonrtponeHas pabota o teme
26 "IIpeobpazoBanue mogoousl. bubmmoreka LIOK
MeTpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpyX’HOCTH"
Omnpenenenne BEKTOPOB.
27 DuU3HYECKUN U TeOMETPUY ECKUN br6amorexa [IOK
https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
)8 Clio)eHre U BBIYUTaHHUE BEKTOPOB, bubmoteka [JOK
YMHOKEHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
59 Cl10’%€eHrEe U BBIYUTAaHUE BEKTOPOB, bubmuotexa [JOK
YMHOKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxxeHue U BBIYUTaHHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO
31 Pa3noxenue BekTopa 1o Jsym
HEKOJUTMHEaPHBIM BEKTOpaM
32 Koopaunate! BekTopa brbamorexa [IOK
https://m.edsoo.ru/8al44fbe
CkansipHoe mpou3BeeHrue BEKTOPOB,
33 €ro IPUMEHEHUE UL HaXOXK A ECHUS bubmorexa HOK
https://m.edso00.ru/8a14539¢
JUTMH U YTJIOB
CkansipHO€ IpOU3BEEHUE BEKTOPOB,
34 €ro MpUMEHEHHUE [ HaX0XKAECHUS bubmmorexa [IOK
https://m.edso00.ru/8a14550e
JUIMH U yTJIOB
35 Pemenue 3amad ¢ moMOIIbIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pernienue 3aga4 ¢ MOMOIIBIO Bbu6moreka [JOK



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

BEKTOPOB

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

[IpuMeHeHu e BEKTOPOB AJIs PELLICHUS

37
3a1a4 pu3uKu
18 KonTtponsHas pabora o reme bubmotexa [JOK
"BekTopsr" https://m.edso00.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOYEK Ha
IJIOCKOCTH
. bu6moreka [JOK
40 ¥ paBHeHie MOl https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsamoi
42 YpaBHEHUE OKPYKHOCTH bu6amorexa [IOK
https://m.edso00.ru/8a14635a
43 KoopauHnaTel Touek nepeceueHust bu6mmoreka [JOK
OKPY>KHOCTH U TIPSIMOM https://m.edso0o.ru/8a146620
Metoa KoopaAHHAT MPHU PELLIEHUN
44 reoMEeTPpUUECKUX 3ajay,
MPAKTUYECKUX 3a7a4
MeToza KoOpauHAT NMPU PELUICHUH
45 reOMETPUYECKHUX 3a1ad,
MIPAKTUYECKUX 3a7a4
Metoza KoopauHaT pU PELICHUH
46 TeOMETPHICCKUX 3a/ad,
IPAaKTUYECKUX 3a/1a4
KoutponbHas pabota o Teme
47 "JlekapTOBBI KOOPJAUHATHI HA bubmmorexa [IOK
| https://m.edso0.ru/8al46e0e
MJIOCKOCTH
48 IIpaBunbHBIE MHOTOYTOJIBHUKH, bu6mmoreka LIOK

BBIYMCICHHUEC UX 3JICMCHTOB

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



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

bu6mmoreka [JOK

9 Hucno m. Jlmiita oxpyskriocth https://m.edsoo.ru/8al1472c8
bubmotexa [JOK
>0 Hueno . Jlia OkpyKioCTH https://m.edsogru/8a14714c
51 JlnuHa 1yru OKpy>KHOCTH
52 Panuannas mepa yria Bubmiorexa LIOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekropa, CErMeHTa brbmioreia LIOK
https://m.edso00.ru/8a147426
54 [1nomans kpyra, cekropa, CErmeHTa bu6amorexa [IOK
https://m.edso00.ru/8a147750
55 [Inomans kpyra, cekropa, CErmeHTa bu6amorexa [IOK
https://m.edsoo.ru/8a147750
56 [ToHsiTHE O ABUKEHUHU MIIIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/8a147c82
57 [TapannenbHplil TEPEHOC, TOBOPOT bubmorexa [OK
https://m.edso00.ru/8a147f16
58 ITapannenbHblil IEPEHOC, TOBOPOT bubmioreia LIOK
https://m.edso00.ru/8a147f16
59 [TapayienbHbll IEPEHOC, IOBOPOT
60 [TapannenbHBIN IEPEHOC, TTOBOPOT
61 IIpumenenue ABUKEHUHN TPU bubmuorexa LIOK
peleHn: 3a1a4 https://m.edsoo.ru/8a1480e2
KonrtponpHas pabora o remam
62 "IIpaBUIBHBIE MHOT OYT OJIBHUKH.
OKpyKHOCTb. JIBH>KEHUS ITOCKOCTH"
63 [ToBTOpeHue, 0000IICHHE, Bbu6moreka [JOK

crucTeMaTtu3anus 3HaHuil. iamepenue

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



https://m.edsoo.ru/8a1472c8
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https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
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reOMETPUYECKUX BEITUYHH.
TpeyronbHUKA

64

[ToBTOpenue, 0600IICHNE,
CHCTEMaTH3aIis 3HaHUH.
[TapannenbHbie 1
MIEPIICHIUKYJIIPHBIC IPSMbIC

bubmoteka IJOK
https://m.edso00.ru/8a148650

65

[ToBTOpenue, 06odIICHNE,
CHCTEMAaTH3aIns 3HAHUH.
OKpy’>KHOCTb U KPYT.
['eomerpuueckue moCTpoeHus. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNHE,
cucreMaTu3auusa 3HaHui. BrimcanHbie
Y OTMMCAaHHbBIE OKPYKHOCTH
MHOT'OYT'OJIbHUKOB

67

HroroBast KOHTpoJIbHAS paboTa

bu6mmoreka [JOK
https://m.edso00.ru/82a148920

68

[ToBTOpeHue, 0000IICHKE,
cHCTEMaTU3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

BeposiITHOCTH U CTATHCTHKA

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabubie | Ipakruueckue Aara wppobIe
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 IIpencraBneHre NaHHBIX B 1 bubmmorexa [IOK
Ta0aMLax https://m.edso00.ru/863ec1f8
) [IpakTyeckue BIYUCIECHUS 110 1 bubmuoreka LIOK
TaOJIMIHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenre u MHTEpIpETALIUS 1 bubmorexa [IOK
Ta0JIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktnueckas padota "Tabmuusr" 1 1
I'padmaeckoe mpencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bu6moreka [JOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
IuarpamMm
UreHue 1 MOCTPOSHHUE JUarpamMM.
6 [Tpumepsr I[eM(E)Fpa(l)I/I‘{iCKI/II:( 1 brbmroreia LIOK
https://m.edso00.ru/863ed602
auarpamMm
7 [TpakTryeckas pabota 1 1 bubmuorexa [IOK
"IuarpaMmbl" https://m.edso00.ru/863ed72e
3 Uucnoseie Habopsl. CpeaHee 1 bubmotexa [JOK
apudmernueckoe https://m.edso00.ru/863ed846
9 Yucnossie HaOOpbL. CpengHee 1 bubmorexa [IOK
apupmMeTnyecKoe https://m.eds00.ru/863ed846



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

Menuana uncinoBoro Habopa.

bu6mmoreka [JOK

10 YcToHYruBOCTh MEMAHBI https://m.edsoo.ru/863edb3e
11 Menunana uncioBoro Habopa.
Y CTONYNBOCTH METHAHBI
12 [IpakTnueckas pabora "Cpennue bubmotexa [JOK
3Ha4YeHHs" https://m.edsoo.ru/863edc6a
HauGonbiiee u HaumeHsbI11EE
13 3HAYEHMsI YMCIIOBOTO Habopa. bubmmorexa [IOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Hawubonpiee n HammeHbIIee
14 3HAYEHMsI YUCIIOBOTO Habopa.
Pazmax
HauGosnbiiee 1 HauMeHbI11Ee
15 3HAYCHMSI YHMCJIOBOrO Habopa.
Pa3zmax
KonTtponbshas pabora o remam
16 "[IpencraBieHne JaHHBIX. bubmioreia LIOK
https://m.edso00.ru/863ee390
OnmucarenpHas cTaTUCTHKA"
17 CrnydaifHasi ”3BMEHYUBOCTb bubmuotexa [JOK
(mpumepsI) https://m.edso0.ru/863ee4bc
18 YacToTa 3Ha4YEHUI B MacCrBe bubmotexa [JOK
JTAHHBIX https://m.edso0.ru/863ee69c
bu6nmunoreka [JOK
19 I'pynmiposia https://m.eds00.ru/863ee9d0
20 I'ucrorpammbl
bubmoteka [JOK
21 Tnerorpammet https://m.edso00.ru/863eeelc
22 [MpakTuueckas padota "CnyuaitHas bubmorexa [IOK



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
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HU3MEHYUBOCTH" https://m.edso0.ru/863eecc8
I'pad, Bepmmna, pedpo.

23 HI:I))G(JII)CTEIII:J'IGHI/IG 312111211311/1 C IIOMOIIIBIO bubmiorexa LIOK

https://m.edso00.ru/863eef52

rpada
Crernenb (BaJIGHTHOCTh) BEPLIUHBI.

24 Yucno pé%ep U cyMMap)Ha;IpcreneHb brbamorexa [IOK

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

BepunH. Llenps n nukn

95 Henp u ukit. [TyTs B rpade. bubmotexa [JOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edso00.ru/863ef236

26 [IpencraBienue 06 bubmuoreka LIOK
OpPHEHTHPOBAHHBIX I'padax https://m.edsoo.ru/863ef3b2

97 Cny4yaliHbI{ OMIBIT U CITy4alHOE bubmuorexa [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTb 1 yacToTa COOBITHS.

28 Posp ManoBeposTHBIX 1 bubmmoreka [IOK
MIPaKTUYECKU JTOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B MPUPOJIE U B 00IIIECTBE

29 Mosera u urpanbHast KOCTb B
TEOPUH BEPOSATHOCTEN

30 [IpakTueckas pabora "Hacrora bub6mmorexa IIOK
BBbITIaJIeHUs opJa" https://m.edsoo.ru/863ef8a8
Kontponbshas pabota no reMmam

31 "CnyuaiiHasi U3BMEHUYHUBOCTb. bubmuorexa [IOK
I'padsl. BeposTHOCTH ClTydaiftHOTO https://m.edso00.ru/863f0186
coobITUSA"

39 [ToBTOpenue, o6odIIeHME. bubmuoreka LIOK
[IpencraBnenne NaHHbBIX https://m.edso00.ru/863efa24

33 [ToBTOpEHME, 0000IICHHE. Bbu6moreka [JOK



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
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https://m.edsoo.ru/863ef3b2
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OnucarenpHasg CTATUCTUKA

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

34 [ToBTOpEHue, 060b6IICHNE.

BeposTHOCTD City4aitHOTO COOBITHSI

bu6moreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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8 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenne TaHHBIX. 1 bu6moteka [IOK
OmnucarenpHasg CTATHCTHKA https://m.edso0.ru/863f029e
) Cnyuaiinas usmeHuuBoctb. CpenHue 1 bubmotexa IIOK
YHCIIOBOr0 Habopa https://m.edsoo.ru/863f03fc
3 Crnyudaiiable coObITHS. BeposiTHOCTH 1 1 bu6moreka [IOK
YacTOTHI https://m.edso0.ru/863f0578
Kitaccnueckue moaenu teopuun
4 BEPOATHOCTEN: MOHETA U UT'paIbHas 1 bubmorexa TIOK
P ’ p https://m.edso00.ru/863f076¢
KOCTb
but6mmoreka [JOK
5 O 1
TIOHERHA https://m.edso0.ru/863f0a50
bu6moreka [JOK
6 1
Jlucnepens wuciosoro Hagopa https://m.edso0.ru/863f0a50
7 CranaapTHOE OTKJIOHEHHE YU CIIOBOT O 1 but6moreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6moreka IIOK
8 1
Jlnarpammet paccenBanis https://m.edsoo.ru/863f0eab
bu6moreka IIOK
9 M , 1
HOKECTBO, HOAMHOAECTBO https://m.edso0.ru/863f1180
Onepanuy HaJ MHOXKECTBAMHU:
10 06195 ;HGHHeﬂHe eceueHne 1 bubmotexa [IOK
A > 1P ’ https://m.edso00.ru/863f143c
JIOTIOJTHEHH €



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

CaoiicTBa onepanuii HaJ
MHO)KECTBAMU: TIEPEMECTUTEIBHOE,

Bbub6morexa IIOK

11
COUETATENBHOE, PACIPENEIUTENBHOE, https://m.eds00.ru/863f1784
BKJIFOUEHHUS

12 I'padmueckoe npencraBieHue bu6mmoreka [IOK
MHOECTB https://m.edso0.ru/863f198c

13 KonTtponpHas pabora o reMam
"Cratuctuka. Muoxecrsa"

14 DnemeHTapHbIe cOOBITHA. CiydaiitHbIC bu6moteka [IOK
COOBITHSA https://m.edsoo.ru/863fldec
bimaronpusgrcrsyromue

15 3ﬂeMeH1;a HEIE ZO6HI;[ITI/I$I Bubmorexa [OK

P o https://m.eds00.ru/863fldec
BepositHocTH cOOBITHI
brnaronpusrcreyromme
16 3HeMeHIT)a HEIE ZOGLII:-;[ITI/IH bubmmorexa LIOK
P o https://m.edso0.ru/863f1f72
BeposiTHOCTH COOBITHIA
OnBITBI ¢ PABHOBO3M O)KHBIMH
17 3JIEMEHTAPHBIMHU COOBITUAMU Brbmorexa OK
. pv ' https://m.edso0.ru/863f21ca
CrydaiiHbIi BBIOOD
OMBITHI C paBHOBO3M O)KHBIMU
18 3JIEMEHTAPHBIMU COOBITUAMU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
Crny4aifHblii BEIOOP
[IpakTueckas padota "ONBITHI C

19 ABHOBO3MOXXHBIMH 3JIEM €HTaPHBIMH Bubmorexa [OK
P " https://m.edsoo.ru/863f235a
COOBITHSAIMU

bubmmoreka [IOK

20
Hlepeno https://m.edsoo0.ru/863f2a4e

21 CBolicTBa JiepeBa: €qUHCTBEHHOCTh bu6mmoteka [IOK



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

IIyTH, CYLIECTBOBAaHUE BUCAY N
BCPIIMHBI, CBA3b MCKY YHUCIIOM
BEPIIMH M YUCIIOM pEOEp

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

22 [IpaBuio yMHOXEHUS bubmorexa [JOK
P Y https://m.eds00.ru/863f2cd8
bu6moreka [JOK
23 IT
DABILIO yMHONCSHIA https://m.edso00.ru/863f2e36
but6mmoreka [JOK
24 IT
POTHBONONONKHOE COOBITHE https://m.edso00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beIuHEHHE U bu6motexa [IOK
nepeceuyeHrue coObITHI https://m.edso00.ru/863f3214
26 HecoBmectubie coObrTrsi. Dopmyna bubmmorexa [IOK
CIIOKEHUSI BEPOSITHOCTEH https://m.edso00.ru/863f3372
97 HecoBmectHbie coObITHs. DOpMyna bubmmoreka [IOK
CIIOKEHHMS BEPOSTHOCTEN https://m.edso0.ru/863f3764
[IpaBuno yMHOXKEHMS BEPOATHOCTEN.
28 VYcnoBHast BEpOSATHOCTD bubmorexa [JOK
p i https://m.edso00.ru/863f38ae
HezaBucumplie coOBITHS
[IpaBuno yMHOXKEHHS BEPOSATHOCTEH.
29 YcIiioBHas BEPOSTHOCTD bubmorexa [IOK
P ) https://m.edsoo.ru/863f3b06
He3zaBucumele coObITHS
30 [IpencraBnenue ciry4aitHOro bu6mmoreka [TOK
9KCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3che
31 [IpencraBnenue ciaydaitHOro bu6morexa [IOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
[ToBTOpenue, o6odIIEHHE.
but6moreka [JOK
32 [IpencraBnenne TaHHBIX.

OnucarenpbHasg CTATUCTUKA

https://m.edso00.ru/863f4128



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

Bbub6morexa IIOK

33 losTopenne, 06odmerne. I'pager ! https://m.eds00.ru/863f4312
KonTtponpHas pabora no reMam
34 "Cnyuaiinble coObITHs. BeposTHOCTD. 1
I'padsr”
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabhnbie | IIpakTuueckue Aara unppossIe
Bcero u3yueHusi | oOpa3zoBaTesbHbIE
padoThI padoThI pecypesI
bubmmoreka [JOK
L TIpeaCTABICHHE NAHEBIC L https://m.edsog ru/863f4rea
bu6moreka [IOK
2 OnucarenpHasi CTATUCTUKA 1 https://m.edsoo.ru/863f47ea
3 Omnepanuu HaJl COOBITUAMA 1
4 HezaBucumocTb coObITHI
5 KomOunaropHoe mpaBuiio 1 bu6mmoreka [IOK
YMHOXEHHS https://m.edsoo.ru/863f4e16
5 IlepectanoBku. @akTopHan. 1 bu6morexa [IOK
CoueTaHus U YUCIIO COUETAHUH https://m.edso00.ru/863f4e16
bubmmoreka [JOK
! Tpeyromerii Hackans L https://m.edsog ru/863f5014
[TpakTHueckas padota
3 "BrrunciieHre BeposSITHOCTEN C 1 1 bubmmorexa [IOK
MCIOJIb30BaHUEM KOMOUHATOPHBIX https://m.eds00.ru/863f5208
(YHKIUH 3JIEKTPOHHBIX TabauI"
I'eomerpuueckast BEpOSTHOCTD.
9 Crny4aiiHblil BBIOOD TOUKH U3 1 bubmmorexa [{OK
(burypsl Ha JIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 IYTH OKPYKHOCTH
10 I'eomerpuueckasi BEpOSTHOCTD. 1 bu6morexa [IOK

CitydaiiHblii BBIOOp TOYKHU U3

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



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
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¢Gurypsl Ha JIOCKOCTH, U3 OTPE3Ka,
U3 IYyT'U OKPYKHOCTHU

I'eoMmeTpuueckas BEpOSTHOCTD.
CryyaitHblif BBIOOp TOUKHU U3

bu6mmoreka [JOK

11
(burypsl Ha TJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTU OKPY>KHOCTH
['eoMerpuueckasi BEpOSTHOCTD.
12 CrnyuaiiHblil BEIOOP TOUKH U3 bubmmorexa [IOK
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edso0o.ru/863f5e10
U3 IyTU OKPY>KHOCTH
UcnowiTanue. Ycnex u Heyaaua.
13 Cepust HCIIBITAHUM JI0 TIEPBOIO bubmorexa HOK
P A P https://m.edso00.ru/863f6162
ycnexa
UcnbiTanue. Ycnex u Heynaya.
14 Cepus HCOBITAHHUH IO TIEPBOTO bubmorexa HOK
P RO TIep https://m.edso00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heynaya.
15 Cepus MCnBITAaHUH 10 IEPBOTO
ycrexa
Hcnertanus bepayim.
16 BepostHOCTH COOBITHI B CEPHH bubmorexa OK
P . P https://m.edso00.ru/863f64d2
ucnblTaHuil bepryum
Ucnowitanus bepryim.
17 BepostHOCTH COOBITHI B CEPHH bubmorexa HOK
P . p https://m.edso0.ru/863f6680
ucnbliTaHui beprysm
18 [TpaxkTnueckas padota "HcnbiTanus bu6muoreka [IOK
bepnymm" https://m.edso00.ru/863f67de
19 CnyvaiiHas BEnTMYMHA U bubmmoreka [IOK



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

pacnpeneneHue BEpOSTHOCTEN

https://m.edso0.ru/863f6b44

MartemaTnueckoe OKUJIaHUueE 1

bubmmoreka [IOK

20 JIUCTIEPCHS CITyYaiiHOU BEITMYMHBI https://m.edso00.ru/863f6da6
IIpuMepsl MaTeMaTHIECKOT O
21 O)EHﬂaIE)Hﬂ KaK TEOPETHIECKOr o bubmotexa [TOK
https://m.edso00.ru/863f6f86
CPEIHEro 3HAYCHUS BETHUNHBI
but6mmoreka [JOK
22 [TonsTHE O 3aKOHE OOIBIITNX YHCENT httos://m.edsoo.ru/863F7 2c4
93 N3mepeHue BeposITHOCTEN ¢ bubmotexa IIOK
MTOMOIIBIO0 YAaCTOT https://m.eds00.ru/863f7652
24 [Tpumenenue 3aKkoHa OOIBIINX bu6motexa [IOK
qucesn https://m.eds00.ru/863f7116
o5 O06o01IeHne, CHCTEeMaTH3AIIHS bu6mmoreka [JOK
3HaHui. [IpencraBiienue naHHbBIX https://m.edso0.ru/863f783c
26 O0600111EH1E, CHCTEMATH3ALIUS
3HaHui. OnucarenpHas CTaTHCTHKA
O0001IeHE, CHCTEMATH3AIIHS
27 3HaHHm171. [Ipencrasnenue ,[II:HHBIX. Bubmmorexa [IOK
https://m.edso00.ru/863f893a
OmnucarenbHas CTaTUCTHUKA
O0600111EHIE, CHCTEMATA3AIHS
28 3HaHUH. BeposaTHOCTh CirydyaliHOTO bubmorexa [JOK
https://m.edsoo.ru/863f7ade
CcOOBITHS
O0600111EH1E, CHCTEMATU3ALIUS
29 3HaHUW. BeposSTHOCTH CiydaitHOro bubmmorexa [{OK
COOBITHS. DIIEMEHTBI https://m.edso00.ru/863f7c9c
KOMOWHATOPUKU
30 O06o01eHne, CHCTeMaTH3aIHs bubmumoreka [IOK

3HAHUN. DJIEMEHTHI

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

O0001IEHE, CHCTEMATH3AIIHA

31 3HAHWUM. DIIEMEHTHI 1 bubmumoreka [IOK
komOuHatopuku. CiyyaiiHbie https://m.eds00.ru/863f8408
BEJIMYUHBI U PACIIPEICTICHIS
O0001IEeHE, CHCTEMATH3AIIHS
32 sHanui. CoydaiHble BEIUYNHBL U 1 Eubmiorexa LIOK
A https://m.edso0.ru/863f861a
pacrpeneneHus
but6mmoreka [JOK
33 14 3 1
TOrOBast KOHTpOIbHA pabota https://m.edso0.ru/863f8b56
34 O0600111EH1E, CHCTEMATU3ALIUS 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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MPOBEPSAEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBI

Auaredpa
7 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3y1bTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yabTara
1 Yucna v BEIYUCICHUS
11 BeimonHATh, coyerass yCTHBIE W NMHChMEHHBIC TPUEMBI, apudMeTHdecKue
' JENCTBUSA C PAIlMOHAIBHBIMU YHCIIAMU
HaxonuTh 3Ha4YeHHs] YUCIOBBIX BBIPAKEHWH, MPUMEHSATH pPa3HOOOpa3HbIE
1.2 CrocoObl W TPUEMBI BBIUMUCICHUS 3HAYCHUH JIPOOHBIX BBIPAXKCHHUH,
cofiepKaIruX OOBIKHOBEHHBIE U JECATUYHBIE ApoOU
[lepexonuTh OT onHOM (opMbl 3amucu yucea K Apyrou (mpeoOpa3oBbIBaTh
1.3 NECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO IECATHYHYIO IPOOBK)
14 CpaBHUBATh U YIOPSI0YHMBATH palliOHAJILHBIC YK CIIa
1.5 OKpyrisATh yncna
BBINOIHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCIECHUN, OLEHKY 3HaUYECHU I
1.6 YUCIIOBBIX  BBIpAXKEHUUW. BBIMOMHATHL  JEUCTBUST CO  CTEMEHSMH  C
HaTypaJbHBIMH MOKa3aTeIsIMU
17 [IpuMeHsAT,  NpPU3HAKKA  JIEJMMOCTH, pa3JIOKCHHE Ha  MHOXHUTEIU
' HATypaJbHBIX YHCEI
Pemath mpakTUKO-OpUEHTHPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOILIECHUEM
18 BEJIMYMH, MPOIMOPIIMOHAIEHOCTHIO BEJINYUH, MPOIICHTAMH,
' UHTEPIPETUPOBATh PE3yJbTaThl PELICHUs 3aJad C YYETOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMH paccMaTpUBAEMbIX 00BEKTOB
2 Anre0pandecKre BbIpaKeHHsI
21 Hcnonp3oBaTh anreOpandeckyto TEPMUHOIOTHIO M CUMBOJIMKY, PUMEHSIThH
' e€ B mpoliecce OCBOEHUS y4eOHOro MaTepuania
99 Haxonute 3HaueHuss OyKBEHHBIX BBIPOKEHUN NpPU 3aJaHHBIX 3HAYEHUSX
' IepEMEHHBIX
53 BoimonmHsaTe  mpeoOpa3oBaHMS ~— LIETIOTO  BBIPAKEHHUS B~ MHOTOUYJICH
' MPUBEEHUEM MTOAOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
94 BeIMONHATS YMHOXXEHHE OJHOYICHA HAa MHOTOWIEH W MHOrO4YIeHa Ha
' MHOTOYJICH, TPUMEHSATh (POPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH
95 OcylecTBIATh pa3yIOKEHUE MHOTOYJICHOB HAa MHOXHUTEIM C MOMOIIBIO
' BBIHECEHUSI 32 CKOOKM OOIIEro MHOXXHUTENS, TPYNIUPOBKH ClaraeMbIX,




npuMeHeHUsT (POPMYJT COKPAIIEHHOTO YMHOXKEHUS
26 [IpumeHsTh Tpeodpa3oBaHUsS MHOTOYJICHOB AJIsI PEIISHUS Pa3IMYHbIX 3a]1a4
' W3 MaTeMAaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHI
27 Hcnonbs30BaTh CBOMCTBA CTEIEHEH C HATypaJbHBIMHU IOKa3aTelsIMU IS
' npeoOpa3oBaHus BbIPAKEHUIM
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemars nuHEHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHSA IpaBUiIa
3.1 nepexoia OT HMCXOJHOrO0 ypaBHEHHsS K paBHOCUIBLHOMY emy. [IpoBepsTs,
SIBJISIETCS JIU YUCJIO KOPHEM ypaBHEHHS
39 [TpuMeHsTh TpadUIeCKue METOABI ITPH PEIICHUH JIMHCHHBIX YPAaBHEHUH U X
' cUCTEM
33 [logOupate mnpuMepsl Mmap 4YUCEN, SBIAIOMIUXCA PELICHUEM JIMHEHHOTo
' YpaBHEHHS C IBYMsI IEPEMEHHBIMU
CtpouTs B KOOPAMHATHOM MJIOCKOCTH TrpaduK JIMHEHHOTO YpaBHEHHS C
3.4 JIBYMsI TIEpEMEHHBIMU; MOIb3YSICh IPaUKOM, IPUBOAUTE IPUMEPHI PELICHUS
YpaBHEHUS
35 Pemath cucreMbl IBYX JTMHEHHBIX YPaBHEHUHN C IBYMS IIEPEMEHHBIMU, B TOM
' gucie rpaduuecku
CocraBnsaTh W pewiaTh JMHEMHOE YpaBHEHUE HJM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHMI 1O YCIOBUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1au TIOJIY4eHHBIA Pe3yIbTaT
4 Koopaunate! u rpaduku. OyHKIIm
N300pakaTh Ha KOOPAWHATHOM MPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOPJIMHATAM, JIy4d, OTPE3KU, MHTEPBAJIbI, 3aMTMCHIBATH YUCIIOBHIC
MIPOMEXYTKH Ha aIreOpanvdecKkoM sI3bIKe
4.2 OtMmeuaTh B KOOPAUHATHOM MJIOCKOCTU TOYKH MO 33JJaHHBIM KOOpAUHATAM
43 CtpouTs rpaduku TuHEHHBIX GyHKIUHA. CTpouTh Tpaduk GyHKINUH y = [X|
OnuceiBaTh € TOMOIIBI0 (YHKUHUNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSTHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
IIPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTthb 3HaueHHne QYHKIHMH 10 3HAUCHUIO € apryMeHTa
[Tonumates rpaduueckuii cnocod MpEACTaBICHHUS M aHanmM3a WH)OpMalmu,
4.6 U3BJIEKATh W HUHTEPIPETUPOBATH HH(OPMALMIO U3 TI'papUKOB peasbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon o
IIpoBepsiemble NMpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBEPSIEMOT0 .
o0pa3oBare/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0o 00pa3oBaHus
pe3yJabTrara
1 Uucna v BEIYMCIEHUSA




1.1

Hcnonp30BaTh HayajdbHbIE MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
yuced IS CPaBHEHMS, OKPYIJICHUS M BBIYMCICHHH, HW300paXkaTh
JICUCTBUTEIBLHBIE YK CIIAa TOUKAMU Ha KOOPJUHATHOW MPSIMOI

1.2

[IpumeHAT, TNOHATHE apUPMETUYECKOrO KBAaJPATHOTO KOPHS, HaXOAWUTh
KBaJIpaTHble KOpPHHM, MHCIOJb3ys MpH HEOOXOOUMOCTH KaJbKYJSATOP,
BBITNIOJIHATH MTPeoOpa3oBaHus BBIPAKEHUHN, COJlEPKAINX KBAJIpaTHbIE KOPHH,
HCIOJIb3YsI CBOMCTBA KOPHEH

1.3

Hcnonp3oBaTh 3amucy OOJBIINX W MAJIBIX YHCEI C IIOMOIIBKO ACCATUYHBIX
npobeit u creneneit yncna 10

Anrebpandeckre BbIpakeHUS

2.1

[IppuMeHATP TMOHATHE CTENEHW C LENbIM IOKa3aTeleM, BBIIOIHATH
npeoOpa3oBaHUs BBIPAKEHHH, COEPIKAIINX CTENEHU C IIeJIBIM ITOKa3aTelleM

2.2

BBINOMHATE TOXKAECTBEHHBIE MPEOOPa30BAHMS PAMOHAIBHBIX BBIPAKCHUN
HAa OCHOBE TMpaBHUJ JEHCTBUH HAJ MHOrOYJCHAMH W aareOpanyecKuMu
IpoOsIMuU

2.3

PackiapiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIH

2.4

[TpumensaTs mpeoOpa3oBaHUs BBIPAKEHUN A pelIeHUs Pa3IndHbIX 3a7ad
U3 MaTEMaTHUKH, CMEXKHBIX IPEAMETOB, U3 PEeaTbHON MPAKTUKH

VYpaBHEHUS 1 HEPaBEHCTBA

3.1

Pematp ymHeENHbIE, KBaJpaTHbIC YPaBHEHUS U PALMOHAJIBHBIC YPaBHEHUS,
CBOJAILMECS K HUM, CUCTEMBI IBYX YPABHEHHU C IBYMS IIE€PEMEHHBIMU

3.2

[IpoBoauTe mpOCTENIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YpPAaBHEHUN, B
TOM YHCTIE C MPUMEHEHHEeM rpaduuecKuX MpeAcTaBleHUi (yCcTaHABIMBATH,
MMEET JU YPAaBHEHHE WJIM CHUCTEMA YPaBHEHWUM PELUEHHUS, €CIU UMEET, TO
CKOJIbKO, U TIpoyee)

3.3

[lepexomuTh OT cioBecHOM (GOpMyIMpPOBKH 3afauu K e€ anredpanydecKon
MOJICNTM C TOMOIIBIO COCTABJICHHUS YPaBHEHUS WM CHUCTEMBl ypaBHEHHH,
WHTEPIPETUPOBATh B COOTBETCTBHHM C KOHTEKCTOM 33/1aud TOJTyYEHHBIN
pe3ynbTaT

3.4

[IpuMeHsATP CBOMCTBAa YHCIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OLIEHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpauuecKyr0 WIUTIOCTPAIIMI0O MHOXKECTBA PEIICHUN HEPABEHCTBA, CHCTEMBI
HEPaBEHCTB

DOyHKIUH

41

[ToHuMate ¥ MCHOJB30BaTh (DYHKIMOHAJIbHBIE MOHATUS U A3BIK (TEPMHUHBI,
CUMBOJIMYE€CKHE O00O03HAUEHHUs), ONpENeNsITh 3HadeHHe (YHKUIUU 110
3HAYEHUIO apryMeHTa, ONPEAEIsTh CBOMCTBA (YHKLUU 110 €€ rpauKy

4.2

CtpouTts rpaduku 351eMeHTapHbIX QyHKIUN BUa:
y=k/x




k/x

, Y =X%, y = X°, y = |[X|, ONUChIBaTh CBOHCTBAa YUCJIOBOW (DYHKIIUU 1O €&
rpaduky

9 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI 0CHOBHOM
NPoBepPsIeMOro .
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusi
pe3yJibTara
1 Yucna v BEIYUCICHUS
1.1 CpaBHHBAaTh U YIOPSIOYMBATH PAllMOHAIBHBIE U UPPALIMOHAJIbHBIE YKCIIa
Breimonusate apudmernyeckue ASHCTBUS C PAIMOHAJBHBIMU UYHCIIAMU,
1.2 coyerass yCTHBbIE M THCbMEHHBIE TPUEMBI, BBIOIHATh BBIUUCICHUS C
MppalrOHAIbHBIMU YU CIIAMU
13 Haxomute 3HaueHus creneHedl ¢ LEabIMH IMOKa3aTeNsIMH U KOpHEM,
' BBIYUCIISATH 3HAYCHUS YU CIIOBBIX BBIPAKCHHI
14 OkpyrasiTe JAEWCTBUTENIbHBIE YHWCIA, BBIIOJHATh HPUKUIKY pe3yJbTaTa
' BBIUMCIIEHUM, OLIEHKY UM CIOBBIX BBIPAKEHUM
2 VYpaBHEHUS 1 HEPABEHCTBA
21 PemaTte nuHeliHble U KBaJApaTHbIE YpaBHEHUs, YpaBHEHUS, CBOJSIIUECS K
HUM, NpOCTeHIIe TPOOHO-palHOHAILHEBIE YPABHEHUS
Pemate cucreMbl IByX JMHEHHBIX YPAaBHEHUH C JABYMs NEPEMEHHBIMH U
2.2 CHCTEMBI JIBYX YpPaBHCHHH, B KOTOPBIX OJHO YpaBHEHUE HE SBISICTCS
JINTHEWHBIM
PemaTe TekcTOBBIE 3adauM anreOpauecKuM CIocoOOM € TOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHUS WM CHCTEMbl JBYX YpaBHEHUH C AByMs
nepeMeHHbIMU
[IpoBoauTE MpoCTEIINEe UCCIEN0BAHUS YPABHEHUN U CUCTEM YpPaBHEHUH,
54 B TOM YHCJI€ C MPUMEHEHHEM IpaHUuecKuX MpeNcTaBiIeHUN (Hampumep,
' YCTaHABJIMBATh, UMEET JIU YPABHEHUE WJIM CUCTEMa YPABHEHUM pelleHus,
€CIIM UMEET, TO CKOJIbKO)
Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxaTh
2.5 pelleHre HEpPaBEHCTB Ha YHUCJIOBOM MPSIMOW, 3alHUCHIBATH PEHICHHE C
MIOMOILBIO CUMBOJIOB
PemaTtes cucTemMpl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPAaBEHCTB,
26 BKJIFOYAIONINE KBAJAPAaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE CHCTEMBI
' HEpPaBEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA MIPU PEILICHUU PA3TUYHBIX 33724




OyHKINHT

PacriosHaBaTh (pyHKIIMU H3y4eHHBIX BHUIOB. Il0Ka3pIBaTh CXEMaTHYECCKU
pacronoXeHrue Ha KOOPAMHATHOM IJIOCKOCTH TpauKoB (QYHKIMH BUia:

3.1 .
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HAYCHHI
KO3 PHUIMEHTOB, ONKUCHIBATh CBOMCTBA (QYHKIUI
39 IToka3pBaTh CXeMaTHYECKH DPACHOJIOKEHHE Ha KOOPAUHATHOW IUIOCKOCTH
' rpacdukoB GyHKIUN BUAa y = VX, y = |X| ¥ OMUCHIBATH CBOMCTBA (DYHKIIHIA
33 Crtpouts 1 n300paxaTh cXxeMaTHU4ecku rpaduKy KBaJApaTUYHBIX (YHKIIHM,
' OIUCHIBATh CBOMCTBA KBAPATHYHBIX (PYHKIIHIA IO UX TpapuKam
PacrioznaBath KBagpaTHuHyl0 (QYHKOHIO 10 QopMmyne, TPUBOIUTH
3.4 OpUMEphl  KBAJpaTUYHBIX (YHKIMH W3 peanbHOW JKU3HHU, (U3UKH,
reOMETpUN
4 ApudmeTrueckas 1 reoMeTpudecKasi Iporpeccuu
41 PacrioznaBath apudmMernuecKkylo W TEOMETPUYECKYI0 HPOTPECCHH IPH
' Pa3HBIX CrIoco0ax 3aIaHust
BBINONHATH BBIYMCIEHUST C HCHONb30BaHWEeM (GOpMyl N-TO 4ieHa
4.2 apu(MeTH4ecKol M TeOMETPHUYECKOW MPOrpeccuid, CyMMBbI MEpPBBIX N
YJICHOB
43 N300paxaTh 4Yj€Hbl IOCIEIOBATEIbHOCTH TOYKAMHM Ha KOOPIAMHATHOM
' IIOCKOCTH
Pemats 3amauu, CBS3aHHBIE C YMCIOBBIMHU IOCIEA0BATENBHOCTSIMHU, B TOM
4.4 YUCIIe 3aJa4d W3 PEaNTbHOW J>KM3HU (C HMCIOJIb30BAaHUEM KaJbKYJISATOPA,

U (POBBIX TEXHOIOTHIN)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS
JlpoOu OObIKHOBEHHBIE U JECATHUHBIE, IEPEX0 OT OAHONU (OPMBI 3amucu Apodei
1.1 K apyrou. [loHaTHE pannoHaIbHOTO YKCIa, 3alUCh, CPABHEHHUE, YIOPSIOUMBAHNC
paIMoHaIbHBIX YK CEN
19 Apudpmernueckne NEHCTBHA C pallMOHANBHBIMH YWCIaMHU. Pemenue 3ajgad w3
' peanbHOM MPaKTUKU Ha YacTH, HA IPOOH
13 CrerneHb ¢ HaTypajJbHBIM I[IOKa3aTeJeM: OIpeAeleHne, mpeodpa3oBaHUe
' BBIPKEHU HA OCHOBE OIPEACIICHHUS, 3aITUCh OOBIINX YUCET
14 [TpoueHTHI, 3amKch MPOLIEHTOB B BHUJE€ IpOOH U IpoOM B BUIE MPOIEeHTOB. Tpu
' OCHOBHBI€ 3aJ1a4i Ha NPOLEHTHI, pELICHUE 3a]]a4 U3 PEaJIbHON MPAKTUKH
15 [IpumeHenne NMprU3HAKOB JACIMMOCTH, PA3IOKEHHE HA MHOXHUTEIH HATypPaJbHBIX
' qHCce
1.6 PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IpsAMas U 00paTHas IPOMOPLIUOHATEHOCTH
2 Anre0pandecKre BEIpaKCHHS
21 IlepemenHble, YMCIOBOE 3HAYEHHUE BBIPAXKEHHSI C IepeMeHHOW. JlomycTtumebie
' 3HAYEHUS TIEPEMEHHBIX
99 [IpencraBieHne 3aBUCUMOCTH MEXKIYy BEIMYMHAMU B BHUAC (QOPMYIIHL
' Brrurcienus mo ¢popmyiam
2.3 [IpeobpazoBanne OYKBEHHBIX BEIPAKEHUH, TOKIECTBEHHO PaBHBIC BBIPAKECHUS
24 CBoiicTBa CTEMEHU C HATypaJbHBIM MTOKa3aTeIeM
25 Onnounensl M MHorousieHbl. CteneHb MHorouseHa. CroxkeHue, BbBIYUTaHUE,
' YMHO)KEHHE MHOT O4JICHOB
26 @opMyIbl COKPAIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' ®opMyia pa3HOCTU KBaApaToB. PazokeHrne MHOrO4JIEHOB Ha MHOKUTENIN
3 VYpaBHeHUs
31 VYpaBHeHUEe, KOpEHb yprHeHm{, npaBuia mpeoOpa3oBaHUs  ypaBHEHHUS,
PaBHOCUJIBHOCTb YpaBHEHUU
3.9 JluneliHO€ ypaBHEHHME C OJHOW MNEPEMEHHOM, YHUCIO KOpPHEW JIMHEWHOrO
' YpaBHEHMsI, peLICHU € JIMHEHHBIX YpaBHEHUI
33 CocraBiieHME ypaBHEHUH 1O YCJIOBUIO 33Jayd. PemieHue TEKCTOBBIX 3aaad C
' IIOMOIIBIO YPaBHEH U
3.4 JluHeiHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMH U €r0 rpaduk
Cucrema JIByX NMHEHHBIX YpaBHEHUW C JBYMs IE€pEeMEHHBIMH. PerieHue cucrem
3.5 YpaBHEHHI CIocoOOM TOACTaHOBKH. [IpuMepsl perneHus: TEKCTOBBIX 3a1ad C
MOMOIIbIO CUCTEM yPaBHEHHI




4 Koopaunats! u rpaduxu. @yHkuuu
4.1 Koopaunara Touku Ha nipsiMoi
4.9 UucnoBble npoMexyTku. PaccrosHue Mexay IBYMs TOYKaMHM KOOPAMHATHOU
' IpAMOi
43 [IpsimoyronbHas cuctema koopaunar, ocu OX u Oy. AGcuucca u OpJIMHATa TOYKH
' Ha KOOPAMHATHOM MIOCKOCTH
44 [Ipumepsr TpadukoB, 3amaHHBIX QopMmynamMu. UTeHHe TrpaduKoOB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tousatue ¢pyuxmuu. ['paduk Gynkunun. CBoicTBa QyHKIMIMA
4.6 Jluneiinas ¢ynkuus, e€ rpaduk. ['padux pynkuun y = [x|
4.7 ['paduueckoe penieHre TUHEHHBIX YPAaBHEHUH U CHCTEM JIMHEWHBIX YPaBHEHUM
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Uucna u BBIYMCIICHUS
11 KBagpatubiii kxopenb u3 uucia. Ilondarue o0 uppanuoOHaIbHOM YHCIE.
' Jecstuunble TpUOIMKEHUS UPPALIIOHATIBHBIX YUCE
CpoiictBa apudMeTH4ecKMX KBJAPATHBIX KOpPHEH M UX TMPUMEHEHUE K
1.2 npeo0pa30BaHUI0 YUCIOBBIX BBIPAKEHUM M BBIYUCICHUSAM. JlelicTBUTEIbHBIE
qucna
1.3 Crenens ¢ LeNbIM MTOKa3aTelneM 1 e€ cBoricTBa. CTangapTHAS 3alUCh YKCIIa
2 Anredbpandeckue BhIpaKeHUs
2.1 KBanpatHblif TpéxuiieH, pa3yioskeHue KBaJIpaTHOTO TPEXUIeHa Ha MHOXKHUTENIH
2.2 Anre6panyeckas 1po0b. OCHOBHOE CBOMCTBO alredpandeckoit qpoou
2.3 CrnoxxeHue, BRIMUTAaHUE, YMHOXKEHHUE, JICNICHHE alreOpandecKux Ipooei
24 PannonanbsHbie BbIpaXeHUs U UX peo0pa3oBaHUe
3 VYpaBHEHUs U HepaBEHCTBA
31 KBanpatHoe ypaBHeHHe, opmylia KOpHEH KBaJpaTHOrO ypaBHEHus. Teopema
' Buera
3.2 Pewenue ypaBHeHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJAPaTHbBIM
3.3 [pocreiimme npoOHO-paMOHANIBEHBIC yPaBHEHUS
I'padmueckas uHTEpHpeTanusi ypaBHEHUH C JIBYMS TEPEMEHHBIMU U CHUCTEM
3.4 JUHEUHBIX YpPaBHEHUW C JBYMsS IiepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEUHBIX YPAaBHEHUN C ABYMs I€pEMEHHBIMU
3.5 Pemenune TekCTOBBIX 3a/1a4 alNre0pandecKuM crocoOom
3.6 UucrioBble HEPaBEHCTBA U UX CBOWMCTBA
3.7 HepaBeHcTBO ¢ 01HON epeMeHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB




3.9 JluHeliHbple HEpaBEHCTBA C OIHOM MepeMEHHON
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 DyHKIIUU
41 [Tonsitue ¢ynkuuu. OGnacTh onpeneaeHuss 1 MHOKECTBO 3HAYEHHM (yHKLHUU.
' CriocoObI 3aanust GyHKIUHN
4.2 I'paduk dpyHkimu. UreHne cBOMCTB pyHKIHH MO €€ TpaduKy
4.3 [Tpumeps! rpaukoB GyHKINH, OTpa’KaIOLINX PeasIbHbIE MPOLECCHI
44 @OYHKIMY, OIHUCHIBAIOIIME TMPAMYH0 M OOpaTHYIO  IPOINOPLHOHAJIbHbBIE
' 3aBHCHMOCTH, MX TPadUKH
4.5 OyHKIMH y =x?, y = X7
4.6 Oyuknuu y = [x, y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Uucna u BBIYUCIICHUS
11 PannonanbHple  uyMcna, MppalMOHAJbHBIE YWCIA, KOHEYHblE U OECKOHEUHbIE
' JIECSTHIHBIE IPOOH
MHOXeCTBO NelCTBUTENBHBIX YHCEN, AEHCTBUTEIbLHBIE 4YMCIa KaK OECKOHEYHEIE
12 JecsTHUHbIe IpoOu. B3auMHO OIHO3HaYHOE COOTBETCTBHUE MEXKAY MHOKECTBOM
' JNENCTBUTENBHBIX YMCENl M KOOPAMHATHOM mpsimoil. CpaBHEHHE JeilCTBUTEIbHBIX
qucen
1.3 Apudmernueckue TEUCTBHS C 1eHCTBUTEIBHBIMU YK CIIAMA
Wsmepenus, npubmmkeHusi, oueHKH. Pa3Mepbl OOBEKTOB OKPYXKAIOIIErO MHpA,
14 JUIMTETBHOCTh TPOLIECCOB B OKpyXkatomeM wMupe. Ilpubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh mpubmmxenus. Oxpyrienue uucen. llpukuaka u oreHka
pPe3yIbTATOB BBIUUCIEHUN
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 | YpaBHeHUs ¢ OZHOM EepeMEHHOM
2.2 JluneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJAIIMXCSA K TUHEHHBIM
2.3 KBangpatHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOISIIUXCSA K KBaJAPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpumepnl pelieHUs] YypaBHEHUW TPEThEH U UETBEPTOU
' CTENEeHEN pa30KEeHUEeM Ha MHOXKHUTEIN
2.5 Pemenue npoOGHO-paninoHaNbHBIX YPAaBHEHUMA
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenune cucrem qByX JIMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU
29 Pemenne cucrem nIByX ypaBHEHUN, OJTHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOH
CTEEHU




2.10

I'padmueckas uHTEpIpETALIUSA CUCTEMbI YPABHEHUH C ABYMSI [1EPEMEHHBIMU

2.11 | PemeHue TEKCTOBBIX 3a1a4 adre0pandeckKuM CrocoooM

2.12 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA

2.13 | Pemenue MMHEWHBIX HEPABEHCTB C OJJHOM MepEeMEHHOMN

2.14 | Pemenne cucteM JTMHEHHBIX HEPABEHCTB C OJHOM MEPeMeHH O

2.15 | KBajpaTHble HepaBEHCTBA

516 I'padmueckass wHTEprpeTanus HEPABEHCTB U CHCTEM HEpPaBEHCTB C JIBYMS
' TIepEMEHHBIMU
3 DyHKIUHN

31 KBanparnunas ¢pyakuus, e€ rpaguk u coiicrsa. [lapabona, KOOpaAUHATHI BEPIIMHBI

napaboiIbl, 0Cb CAMMETPUHU TTapaboIIbI

3.2 I'paduku ¢pynkuit y=KX, y=kx+b u ux cBoiictsa

3.3 | I'pacduku pynkumii y=k/X, y = x°u ux cBoiicTBa

34 ['pacduku GyHKIMIA, M UX CBOHCTBA
4 UYucnoBble MOCIE10BATENbHOCTH

41 Omnpenenenne M crnocoObl 3aJaHUs YUCIOBBIX IOCIEAOBaTeNbHOCTEH. 3amaHue
' MOCTIEIOBATENbHOCTH PEKyPPEHTHOM popMyIioi u hopMynoil N-ro yieHa

42 Apudmernueckas nporpeccusi. Dopmyiiel N-To yjieHa apuPMETHIECKON MTPOrPeCcCrH,
' CYMMBI TIEPBBIX N Y4JICHOB

43 TI'eomerpuueckas niporpeccusi. @opMmylibl N-TO 4jieHA T€OMETPUUECKONW MPOTPECCUH,
' CYMMBI IEpPBBIX N YJIEHOB

44 N300pakeHre 4iICHOB apu PMETHUECKON U TeOMETPUUECKON MPOTrPEeCcCUil TOUKaMu Ha
' KOOPAMHATHOM MIIOCKOCTU. JINHENHBIN U SKCITOHEHIIUAIIBHBIN POCT

4.5 CnoxxHbl€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUA

Kona
NMpoBepPsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM Pe3yJbTaTaM 0CBOCHUS
OCHOBHOI 00pa30oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'O 00111€r0
oOpazoBanusi Ha ocHOBe ®I'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOXKECTBO, ITIOAMHOXKECTBO, OIlepaLliuu
HaJ MHOXECTBAMH; YMEHHE OIEepHUpPOBATh MOHATUSAMH: Trpad, CBI3HBIN
rpad, aepeBO, LUK, NPUMEHITh HMX TIPH pELICHWH 3a]ad; yMEHHE
UCIIONIb30BaTh rpaduyeckoe MpeacTaBIeHHe MHOXECTB I ONUCaHHS
pEaJIbHBIX MIPOLIECCOB U SBIEHUH, IPU PEIIEHUH 3aa4 U3 APYTUX y4yeOHBIX
IIPEIMETOB

YMmenue OIICpUpoOBaThb IOHATUAMU: OIIPCACICHUC, aKCUMOMa, TCEOopEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaTb N CTUHHBIC n JIOXKHBIC
BBICKA3bIBaHUA, MPUBOAUTL IMPHUMEPLBI W  KOHTPIPHUMECPLI, CTPOUTH
BbBICKA3bIBaHUA 1 OTPULIAHHA BBICKA3bIBaHUM

YMeHue omnepupoBaTh IMOHSATUSMHU: HATypallbHOE YHCIO, MPOCTOE U
COCTAaBHOE YHUCIO, AEIUMOCTh HATYpaJIbHBIX YUCEN, TPU3HAKU JCIUMOCTH,
1IeJI0€ YMCJI0, MOJYJIb YhcCiia, OOBIKHOBEHHAS JAPOOb U JECATUYHAs JPOOb,
CTaHJAPTHBIM BHUJ YMCIIA, PAllMOHAIBLHOE YHUCJIO, UPPAIIMOHAIBLHOE YHCIIO,
apuPMETHYECKUN KBaJpPAaTHBIH KOPCHb; YMEHHUE BBINOJHATH JNCHCTBHUS C
YUCJIaMH, CPAaBHUBATh U YINOPAJOUMBATH YHUCIA, MPEJICTABISATh YMCIA Ha
KOOPJMHATHON NpAMOW, OKPYIJSATh YMCIA; YMEHUE JAeNaTh MPUKUIKY U
OLIEHKY pe3yJbTaTa BbIUUCICHUHN

YMeHue onepupoBaTh MOHATHSAMHU: CTEIEHb C LEIbIM IOKa3aTeeM,
apudMeTH4ecKiil KBaJApaTHBI KOpeHb, MHOIOYJIEH, anreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTereHU OoJbIIe
€IMHULIbI; YMEHHUE BBIMOJHATH pacuérbl Mo ¢opmynaM, Mpeodpa3oBaHUS
LENbIX, JPOOHO-PAllMOHATBHBIX BBIPAXKEHUI U BBIPAKEHUH C KOPHSIMHU,
pa3noKeHre MHOIOYWIEHa Ha MHOXKHUTENN, B TOM YHUCJIE C UCIOJIb30BAaHUEM
(bopMyI pa3HOCTH KBAJpaToOB M KBaJApaTa CYMMBI U Pa3HOCTHU

YMeHne onepupoBaTh IMOHATHUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE C
OJTHOM IEPEMEHHOW, YUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliaTh JHUHEHHbIe U KBaJpaTHbIE ypaBHEHUs, ApOoOHO-
pauMoOHAJIbHbIE YpaBHEHUsI C OJHOM IEPEMEHHOM, CHUCTEMBbI JBYX
JIMHEMHBIX ypaBHEHWI, JIMHEMHbIE HEPABEHCTBA © UX CHUCTEMBI,
KBaJIpaTHbBIE U JAPOOHO-PAllMOHAILHBIE HEPABEHCTBA C OJHON MEPEMEHHOM,
B TOM 4YHCJI€ MPU PEUICHUH 3a/ay U3 APYTrUX MPEAMETOB U MPAKTUYECKUX
3a7a4; YMEHUE MCHOJIb30BATh KOOPAMHATHYIO NMPSIMYI0O U KOOPAMHATHYIO
TUIOCKOCTD TSl U300paKeHUs PEIIeHU YpaBHEHUH, HEPAaBEHCTB M CHCTEM

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKUHUSA, Ipa@uk (yHKIUH, HYJIH
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HaWOOJbIEEe W HAUMEHbIIEE 3HA4YCHUs (PYHKIUU; yMEHHE
ONEepUpOBaTh TOHATUSAMHU: TMpsiMasi MPONOPIUOHAIBHOCTh, JIHMHEHHAS
GbyHKIUsA, KBajapaThyHas QyHKIUS, oOpaTHas MPONOPLHOHAIBLHOCTD,
napa6osna, runep0oia; yMEHHE CTPOUTh rpaduku (QyHKIUH, MCIOJIb30BaTh
rpaduKkd IS OMpEeAeNieHUs CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, s
peleHust 3ama4 W3 JAPYrUX Y4eOHBIX MPEIMETOB M PeaNbHON KH3HU;
YMEHHE BbIpaXaTh GOpMYyJIaMH 3aBUCUMOCTH MEXIy BETMUYNHAMU

YMeHue onepupoBaTh NOHATUSAMU: MOCIIEIOBATEIbHOCTD, apru(MeTHIECKast
U TeoMEeTpUuecKas IMPOrpecCHH; YMEHHE MCIOJIb30BaTh CBOMCTBA
MocJeIoBaTebHOCTEH, (OpMYNIbI CyMMBI M OOIIEro 4jieHa MpU PelIeHUH
3aj1a4, B TOM YHUCJE 3a/ay U3 JPYrUX y4eOHBIX MPEIMETOB U peasbHOM
KU3ZHU

VYMeHue pemath 3a1a4d pa3HbIX TUIIOB (B TOM YHCII€ HA IPOLEHTHI, A0 U
4acTH, JBM)KEHUE, paboTy, IIeHy TOBAapOB U CTOMMOCTb IOKYIIOK U YCIIYT,
HAJOTH, 3a/Jaud U3 OOJACTH YHpaBJICHUS JIMYHBIMHU W CEMEHHBIMHU
¢buHaHCAaMM); yMEHUE COCTaBISITh BHIPAKECHUS, YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBbl 1O YCIOBHMIO 3aJauyM, HUCCIEI0BaTh IMOJYYEHHOE pEUICHUE MU
OLIEHUBATh MPABIONOA00HOCTh MOJYUYEHHBIX PE3YyIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (UIYypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, Yrojl, MHOIOYI'OJbHUK, TpPEYrOJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHUM TPEYTrOJIbHUKH, MPSIMOYTOJIbHBINA TPEYroJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYroJbHHKA, Y4eThIPEXYT OJIbHUK,
napajuiejiorpaMM, — pom0,  TOpSMOYTOJLHUK,  KBaapaT,  Tpamenws;
OKPY)XHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢durypamu; ymeHue pemarth 3a7adi, B TOM YHCJIE U3 TOBCEIHEBHOM )KU3HH,
Ha HaXOXJEHHE I€OMETPHUUYECKUX BEJIMYUH C NMPUMEHEHHEM H3Y4CHHBIX
cBOHCTB (uryp u paxkToB

10

YMeHue onepupoBaTh MOHSATHUSAMH: DPABEHCTBO (uUTyp, paBEHCTBO
TPEYTrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYIAPHOCTh HPSIMBIX, YroJl
MEXIy MpsIMBbIMHU, MEPHEHAUKYJSIP, HAKJIOHHAs, MPOEKUus, M[oaooue
¢buryp, momoOHBIE TPEYrOJNbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
MpSIMOM; YMEHHE paclio3HaBaTh paBEHCTBO, CHMMETpPHUIO U Togobue duryp,
NapajyieIbHOCTh U NMEPIEHANKYIISIPHOCTD NPSAMBIX B OKPYKAIOLIEM MUPE

11

YMGHI/IG OHepI/II)OBaTB IIOHATUAMMU: OJIMHA, paCCTOﬂHI/Ie, erJ'I (BGJ’II/I‘-II/IHa
yrila, CHHYC U KOCHHYC YTJa TPEYTroJIbHUKA), IJIOIIA/lb; YMEHHE OIlEHUBAThH
pasMepbl IPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUDPE; YMEHHUE
HpI/IMeHSITI) (pOpMy.HBI HepI/IMCTpa U 1iomaagn MHOFOyFOJII)HI/IKOB, JJINHBI
OKPYXKHOCTH u ILIOIIAIH Kpyra, o0beMa  MPSAMOYTOJIHHOTO
napaiesenurena; yMEHHUE MIPUMEHSTD MpPU3HAKT paBeHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJbHUKA, TEOpeMY
[Tudaropa, TpuroHOMETpUUECKHE COOTHOIICHMS IUJII BBIYUCIICHHS JUJIMH,
paccTosHMM, MIIOIAaeH

12

YMmenue  u300paxkarh —Iiaockue  Gurypel W HMX ~ KOMOWHAIWH,




MPOCTPAHCTBEHHBIE (UTYPhl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIMCAHUIO

13

YMeHue onepupoBaTh NOHATHUSAMHU: IPSIMOYIOJIbHAsE CUCTEMAa KOOpAMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA Ha
4HUCIO0, CKaJIApPHOEC IIPOM3BEIECHUE BEKTOPOB; YMEHHME HCIIOIb30BaTh
BEKTOPBI M KOOPAMHATHI JJIs1 IIPEJICTABICHUs JaHHBIX U PEIICHUs 3a7a4, B
TOM YHCJIE U3 APYTUX Y4eOHBIX MTPEIMETOB U PeaIbHON KU3ZHU

14

YMeHue onepupoBaTh MOHATHIMU: CTOJIOMKOBBIE U KPYTOBBIE 1HAarpaMMBbl,
Tabouubl, cpenHee apudmMeTHyecKkoe, MeAWaHa, HauOoJbIIee U
HauMEHbIlIee 3HAYEHHUs, pa3MaxX 4YMCIOBOIO Habopa, yMEHHE H3BJIEKATh,
MHTEPIPETUPOBATH U MTPEOOPa30BBIBATH HHPOPMALINIO, ITPECTABICHHYIO B
TabIMIax ¥ Ha Juarpammax, OTPaKalollyl0 CBOMCTBA M XapaKTEPUCTHKHU
peasIbHBIX IPOLIECCOB M SIBJCHMH; YMEHHE paclio3HaBaTb W3MEHUUBbIE
BEJIMYUHBI B OKPYXKAIOLIEM MUpE

15

YMeHue onepupoBaTh MOHATHUSMHU: CIy4alWHBIA ONBIT (CIy4aHBIN
OKCIIEPUMEHT),  JJEMEHTapHOE  COOBITHE  (PJIEMEHTApHBIM  KCXOJ)
CIly4alfHOTO OIbITa, CIy4dailHOEe COOBITHE, BEPOATHOCTb COOBITHUS, YMEHUE
HaXOAUTh  BEPOATHOCTH  CIy4alHbIX  COOBITMH B ONBITaX  C
PaBHOBO3MOKHBIMHU 3JIEMEHTaPHBIMHU COOBITUSIMHU; YMEHUE pellaTh 3aJauu
METOJIOM OpraHM30BAaHHOrO Iepedopa M C HCIOJIb30BAaHUEM IpaBUIIa
YMHOXKEHMSI; yYMEHHE OL€HUBAaTh BEPOATHOCTH peajbHbIX COOBITUH U
SIBJICHUM, ITOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpY)XalOIIeM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro
POJIBIO B MaCCOBBIX SIBJIEHUAX

16

YMeHue BbIOMpaTh MOAXOASIMN U3yUYEHHBIH METOJ JIsl pEeLIeHUs 3a/1auH,
IIPUBOJUTH IIPUMEPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEM B NPUPOAE U
KU3HM, DACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThl, IOJyYEHHBIE B XOAE
pa3sBUTUS MaTEMaTHKU KAaK HayKH, IPUBOAUTH NIPUMEPHI MATEMATHUYECKUX
OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOI U BCEMUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna ¥ BEIYUCIECHUS

11 Harypanbsnbie u niensie uncna. [Ipu3Haku AemuMOCTH IeIbIX YHCel

12 OOBIKHOBEHHBIC W JECATUYHBIC APOOH, MPOIEHTHI, OECKOHEYHBIC MEPUOIHUCCKUE
' Apobu

1.3 Pannonanpubie uricna. ApudMeTHUECKIE ONepaIuy ¢ pallMOHAILHBIMH YK CJIAMA

14 JlelicTBUTENbHBIE UUCTIa. ApUPMETHUECKUE ONEPALIUH C JEeHCTBUTENBHBIMU YHCIIaMU

15 [TpuOnmumxEHHbIE BBIYUCICHUS, TMpaBHJIA OKPYIJICHUS, TMPUKHAKA U  OICHKa
' pe3yJsibTaTa BBIYHCIEHUN
2 Anredpandeckue BhIpaXKeHUs

2.1 bykBeHHBIEC BhIpaKeHUS (BBIPAXKEHUS C TIEPEMEHHBIMH )

59 Crenensb ¢ nensiM nokasareneM. CTeneHb ¢ palMoOHAIBHBIM IT0Ka3aTeneM. CBolcTBa
' CTernenu

2.3 MHoro4eHbl

2.4 | Anrebpanueckast 1poOb

95 ApudMeTnuecknii KOpeHb HaTypajbHOH cTeneHu. J[eHCTBUSA ¢ apuMEeTHYCCKUMU
' KOPHSIMU HaTypaJbHOM CTENeHU
3 VYpaBHEHUS U HEPABEHCTBA

3.1 Lenbie u 1pobHO-panoHaNIbHBIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH ypaBHEHU

39 Ilenbie u aApoOHO-panMoHandbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrenue TeKCTOBBIX 3ama4
4 YucaoBble MOCIeI0BaTeIbHOCTH

4.1 IlocnenoBarenbHOCTH, CIOCOOKI 3aJaHUS OCICI0BATSILHOCTEH

4.2 ApudmeTnueckas 1 reomeTpudeckas nporpeccun. @opmyiia CloKHBIX TPOLIEHTOB
3) OyHKUIUN

OyHKIWsA, ciocoOs! 3ananus Gyakuun. ['paduk pyakuun. O6macTh onmpeneneHus u

51 MHOXeCTBO 3HaueHuil ¢ynkuuu. Hymu ¢ynkiuu. [IpoMexxyTKku 3HaKOIMOCTOSHCTBA.

| TIpoMeXyTKH MOHOTOHHOCTH ()YHKIMH. MaKCUMyMbl M MHHHMYMBI (YHKIHH.
Haubonbiiee n HauMeHb11ee 3HaueHUE QYHKIIMU HA IIPOMEX yTKE

6 KoopauHatsl Ha IpsSIMON U TIJIOCKOCTH

6.1 KoopaunatHas npsmast

6.2 JlexapToBBI KOOPIMHATHI Ha TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpudeckue GUTyphl 1 UX CBOWCTBA

7.2 TpeyronbHuK




7.3 | MHOrOYTOJEHUKHI
7.4 OKpY>KHOCTh U KPYyT
7.5 | I3mepeHue reoMeTpu4ecKuX BEIMUUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucaTtenpHas CTATHCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MmuosxecTBa
8.5 I'padmr
I'eomeTpust
7 KIIACC
Kon .
IIpoBepsieMble NpeIMeTHBIE Pe3y1bTATHI 0CBOCHHS 0CHOBHOM
NpoBePsIEMOTo .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJabTara

6 I'eomerpus

Pacno3HaBaTh M3ydeHHBIE TeOMETpUYECKHE (DUTYPBHI, OMPENENsTh UX
B3aMIMHOE pACIIOJIOKEHUE, H300paxkaTh TeOMETpHUYecKhe (QUTYypHI,
6.1 BBIIIOJIHATh YEPTEKHM 10 YCIOBHUIO 3aJaud. M3MepsTh JIMHEWHBIE U
YIJIOBbIE€ BETMYUHBI. PemaTs 3a1a4u Ha BBIYMCIIEHUE JJIMH OTPE3KOB U

BCJIMYUH YI'JIOB

Jenath rpyOyr0 OLICHKY JIMHEWHBIX U YTIIOBBIX BEJIUYHH MPEIMETOB B
6.2 peasbHON KH3HU, pa3MepoB MPUPOJHBIX OOBEKTOB. Paznmuuath

PasMEPLI ITUX 00BEKTOB I10 MOPsAAKY BCIMYNHBI

6.3 CTpouTh UepTEeKU K TEOMETPUUECKUM 3a7auamM

Ilons30BaThCA INpru3HaKkaMu paBCHCTBA TPCYrOJIbHUKOB, HCIIOJIb30BATh

6.4 IPU3HAKY U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIIEHUN
3a1a4
65 [IpoBomuTe  JOrMYecKWe  pacCyKIE€HHA C  HCIOJIb30BAHUEM
. F€OMETPUYECKHUX TEOPEM
[Tonp3oBaThCs MIpU3HAKaMH paBeHCTBA MPSMOYTOJIbHBIX
6.6 TPEYrOJIbBHUKOB, CBOWCTBOM MEIWAHbI, NPOBEAEHHOW K T'MIIOTEHY3€

IPSIMOYTOJIbHOT'O TPEYT OJIbHUKA, B PEIIEHUH F€OMETPUUECKUX 3a/1a4




6.7

OnpenensaiTe napamwieIbHOCTh NPSAMBIX C MOMOUIBIO YIJIOB, KOTOpbIE
obpazyer ¢ HUMHU ceKkynas. Onpenensars napayuieabHOCTh HPSIMBIX C
MOMOIIbI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSAMOM 10 TOYEK

JIpyrou mpsiMoi

6.8

Pemats 3ama4un Ha KieT4aToit Oymare

6.9

HpOBOIII/ITL BBIUMCICHHUA W HaXOAUTh YHUCIOBBIC H 6yKBeHHBIC
S3HAYCHUA VYIJIOB B TCOMCTPUYCCKHUX 3aJadax C HCIIOJIb30BaHUEM
CYMMBbI YIJIOB TPCYIrOJbHHKOB W MHOI'OYI'OJIbBHHKOB, CBOMCTB YTJIOB,
06p330BaHHBIX opu MnepeCCUYCHUU JIBYX [MMapaJUICJIBbHBIX JIIPAMbBIX

cekyuiell. PemaTs npakTudeckue 3ajaun Ha HaX0XKJICHHUE YIIJIOB

6.10

Bnaners moOHATHEM TE€OMETPUYECKOr0 MecTa TOYeK. YMETh
OIpenensiTh OUCCEKTpUCY yIjla W CEepeIUHHBIA MEepHeHAUKYIIp K

OTPE3KYy KaK reéOMEeTPUUECKHE MECTA TOYECK

6.11

@opMynUpOBaTh OINPEAECIECHUS] OKPYKHOCTM U Kpyra, XOpabl U
IUaMeTpa OKPY)KHOCTH, TIOJb30BAaThCA HMX CBOHCTBAaMHU. YMETh

IIPUMEHSATH 3TH CBOMCTBA IIPH PELICHUH 3a7a4

6.12

Bnagers mnoHsATHEM ONMCAHHOM OKOJIO TPEYrojbHUKA OKPY)KHOCTH,
yMmeTb HaxoauTh €€ wueHtp. Ilosnp3oBaThes (akramMu O TOM, UTO
OUCCEKTPUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHOW TOUKE, U O
TOM, 4YTO CEPEIMHHBIC MEPIEHINUKYJSIPbl K CTOPOHAM TPEYTrOJbHUKA

TepeCceKaroTCsl B OJIHOM TOUKE

6.13

Bnaners moHATHEM KacaTenbHON K OKPY)XHOCTH, IOJIb30BaThCA
TEOPEMOH O MEpHEHAUKYIIPHOCTH KacaTeJbHOW M paauyca,

MPOBENEHHOI'0 K TOUKE KaCaHUs

6.14

ITonk30BaThCs HpOCTeI\/'II_HI/IMI/I TCOMCTPUUCCKUMU HECPABCHCTBAMU,

IIOHHUMAThb NX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'COMCTPUYCCKUEC IIOCTPOCHUA C IIOMOIIBIO

HUPKYJIS U JTMHEHKU

8 KJIACC

Kon
NMPoBepPsieMOro
pe3yiabTaTta

IIpoBepsieMble npeAMeTHBIE Pe3YJIbTAThI 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 06pa3oBaHusi

6

I'eomerpus




6.1

Pacmo3naBath OCHOBHEIC BH/IbI quBIpéXYFOHBHI/IKOB, HUX DJIEMCHTHI,

IOJIb30BaThCSI UX CBOMCTBAMH IIpu pCIICHUH T'COMETPUUCCKUX 3adayd

6.2

[IpuMeHATE CBOMCTBA TOUKM IIEPECEUYEHUS MEAUAH TPEYrOJIbHUKA

(eHTpa Macc) B pelieHUH 3a1a4

6.3

Bnanerp moHsTMEM CpenHEW JIMHUM TPEYrOJIbHMKAa W TpamleluH,
IIPUMCHATb HX CBOMCTBa npu PpCIICHUUM TI'COMCTPUUYCCKHUX 3ajad.
ITonp3oBaThCcst TeopeMont dasieca U TEOPEMOM O MPONOPLHOHATBHBIX

OTPE3Kax, IPUMCHATH UX JIJIsI pCIICHUA ITPAKTUYCCKUX 3a/1av

6.4

[IpumMeHsATH TpHU3HAKH TOJOOMS  TPEYrOJHHUKOB B  PEHICHUHU

TCOMCTPHUYICCKUX 3a/[av

6.5

[Tonb3oBaThest Teopemoit [Iudaropa ns pemeHuss TeoMeTpuYecKux U
npakThyeckux 3agad.  CTpouTh MaTeMaTHYECKyl0 MOJElb B
IIPaKTUYECKUX 3a7a4axX, CAMOCTOATEIbHO J€JIaTh YEPTEK U HAXOIUTH

COOTBCTCTBYIOIIHEC NJIMHBL

6.6

BJ'IaI[eTI) IIOHATHAMU CHHYCA, KOCHMHYCAa M TaHI'CHCA OCTpPOro yrja
IMpsAMOYTOJIbHOI'O TPCYTI'OJIbHUKA. ITonn30BaThCsl 3TUMU TTOHSITUSMU

JJi pCIICHUA TPAKTUYCCKUX 3aaa4

6.7

Boruncnsate (pa3auuHbIMH - CcIIOCO0AMH) TMJOWAAb TPEYrOJbHHUKA H
IUIOMIA MHOTOYTONBHBIX Quryp (Moip3ysich, TAe HEO0XOIUMO,
KaJIbKYJIATOpOM). [IpUMEHATHh MOJIydeHHbIE YMEHHUS B NMPAKTHUECKUX

3agadax

6.8

BiiageTs NOHATUAMU BIIMCAHHOTO U LIEHTPAJIBHOI' O YIJIa, HCIIOIb30BATh
TEOPEMBI O BIIMCAHHBIX yrjaxX, yriaxX MeX1y XOpAaMu (CEeKyIIUMHU) U
yrile MEeXAy KacaTelIbHOH M XOpAOW NpH PEIIEHHH FeOMETPHUYECKHX

3a7a4

6.9

B.Ha,HeTb IIOHATHUEM OIIMCaHHOI'O ‘-ICTBIpéxyFOJIBHI/IKa, MNPUMCHSITH

CBOMCTBA OMMCAHHOI'O I'IeTI:I];)éXyl"O.]'H:.HI/IKa IIpH PCHICHUHU 3a/1a4

6.10

[IpumenATs moONydeHHBIE 3HAHHSA HA IPAaKTUKE —  CTPOMUTH
MaTEeMaTUYECKUE MOJEIM IJ 3a1ad peajbHOW >KU3HU U IIPOBOIAUTH
COOTBETCTBYIOLIIME BBIYUCICHUS C TPUMEHEHHEM [OA00Us H

TPUTOHOMETPHH (TOJIb3YSCh, 1€ HEOOXOIUMO, KATbKYJISITOPOM)

9 KJIACC




Kon
NpoBEPSIEMOTO
pe3yiabTara

IIpoBepsieMble MpegMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUUA OCTPBIX YIIIOB, HAXOAUTH C UX
MOMOIIBI0  PA3JIMYHBIE JJIEMEHTHI TPSIMOYTOJBHOTO TPEYroJIbHUKA
(«pemieHne  MPSAMOYTONBHBIX — TpeyroidbHuUKoB»). Haxomuts (c

MOMOIIIBIO KaJIbKYJISITOpA) JJIMHBI U YTJIbI 11 HETaOJIMYHbBIX 3HAUECHUI

6.2

[Tonb3oBaTbcA bopmynamu IIPUBEJCHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJIsl HAaXOXKJIEHUS COOTHOLIECHUN

MCKIAY TPUTOHOMETPUICCKUMU BCIIMYNHAMU

6.3

Hcnonp3oBaTh TEOPEMBbI CHHYCOB M KOCHHYCOB Ui HaXOXKJEHUs
pa3IMYHBIX DJIEMEHTOB TPEYTOJbHHKA («PELICHHE TPEYTrOJIbHUKOBY),

IMPUMCHSATD UX IMPHU PCIICHUYU I'COMCTPUICCKHUX 3a1a4d

6.4

Bnagers moHsATHsMU mpeoOpa3oBaHUS MOA0OUS, COOTBETCTBEHHBIX
a1eMeHTOB Moao0HbIX ¢uryp. Ilomp3oBaTbcsi cBOWCTBaAMHU TMOAOOUS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh YIIIbl y
nogo0HbIX ¢uryp. [IpumeHsTh cBoiicTBa moa00UsS B MPAKTHUYECKUX
3amagax. YMeThb MPUBOAWUTH NTpPUMEpPhl TOAOOHBIX GUTYp B

OKpY’KaloIlIeM MUpe

6.5

Ilons30BaThCA TCOpEMaMu O TMPOU3BECACHHU OTPE3KOB XOpA, O

MPOU3BEACHUHU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOMI

6.6

[Tonb3oBaTbcd BEKTOpaMH, IIOHMMAaTb MX T'EOMETPUYECKHM U
Gu3nuecKkuil cMbIC, NMPUMEHATh UX B PEIIEHUM FeOMETPUUYECKHX U
¢usnueckux 3agad. [IpUMeHATh CKalsipHOE IPOMU3BEAECHHE BEKTOPOB

AJI1 HaXOKACHUSA OJIMH U YI'JIOB

6.7

ITonp30BaThCSI METOAOM KOOpAWHAT Ha IINIOCKOCTH, MIPUMCHATL €TI0 B

PCHICHUH TCOMETPUICCKUX U ITPAKTUICCKUX 3aayq

6.8

Brnagerp NOHATMAMM  IPABUIBHOIO  MHOIOYI'OJIBHMKA,  JUIMHBI
OKPYXHOCTH, JJIMHBI JIyTHM OKPYKHOCTM M DPAJHAHHOW MeEpbl YIUIa,
yMETh BBIUHCIATH IUIONAAb Kpyra M ero 4acred. I[IpumeHsTh

MOJTYYCHHBIC YMCHHUSA B ITPAKTUYCCKUX 3aJavdax

6.9

HaxoauTh ocu UM EHTPB CUMMETPUU QUTYD, TPUMEHSTH ABHKCHHUS




IJIOCKOCTHU B IPOCTEHMIINX CIIydasx

[IpumeHsATe 1ONyYEHHBIE 3HAHMS HA MpPAKTUKE —  CTPOUTH

MaT€MaTH4YCCKHUEC MOJACIIN IJId 3aaad peanLHoﬁ KN3HHU U IMPOBOAUTH

6.10 COOTBETCTBYIOIIME BBIYUCICHHUS C MPUMEHEHHEM TMOoA00us u
TPUTOHOMETPUYECKUX (QYHKIUH (mOIB3ysich, TAe HE00XOIUMO,
KaJIbKYJIITOPOM)
BeposiTHOCTH M CTATHCTHKA
7 KIIACC
Kon .
IIpoBepsieMble npeaMeTHBbIE Pe3y1bTaTbl 0CBOCHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJabTara
5 BeposiTHOCTD M cTaTHCTHKA
YuraTh nH(MOpMaLINIO, IPEACTABIEHHYIO B Ta0IMIIaX, HAa JUarpaMMax,
5.1 OPEACTaBIATh JlaHHblE B BHJE TaOJUL, CTPOUTh JAHArPaAMMBbI
(cronbukoBble (cTOI04YaTHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM
£ 5 OnucelBaTh MW HMHTEPHOPETUPOBATH peajbHbIE YHCIIOBBIE JaHHBIE,
IpeACTaBJICHHbIE B TaOJIMIAX, HA AUarpaMMax, rpadukax
Hcnonbs3oBath JUISL OIHCaHHUS JTAHHBIX CTaTUCTUYECKHUE
5.3 XapaKTEepUCTUKU: cpelHee apudMeTHdecKoe, MeIrana, Hanbopiiee U
HauMeHbIIee 3HAaUEHUs, pa3Max
HMets npencraBiaeHue o0 CIly4aiiHOM H3MEHYUBOCTH Ha IIpUMeEpax LEH,
5.4 GU3MUeCKUX  BEJMYMH, AHTPOINOMETPHYECKHUX JIaHHBIX, HMETh
Ipe/iCTaBIeHUE O CTATUCTUYECKOI yCTOHUNBOCTH
8 KUIIACC
Kon .
IIpoBepsieMble NpeIMeTHBIE Pe3y1bTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30BaHusl
pe3yJabrara
5} BeposTHOCTB U cTaTHCTHKA




W3Bnekate u mpeoOpa3oBbiBaTh HH(OpPMALMIO, MPEICTaBICHHYIO B

51 B¢ Tabymi, AuarpamMm, rpaduKoB, MPEACTABIATH JaHHBIE B BHJIE
TabJIuLl, JUarpamMmm, rpauKoB
OnuceiBaTh JaHHBIE C IIOMOLIBK) CTaTHCTHYECKUX I1OKa3aTeleH:
5.2 CpeIHMX 3HAYeHMM U Mep pacceuBaHus (pa3Max, AHUCIEpPCHs U
CTaHJapPTHOE OTKJIOHEHHUE)
5 3 HaxonuTh 4acTOThl YMCIIOBBIX 3HAUYEHUI UM YaCTOThI COOBITH, B TOM
' YUCIIE TT0 pe3yJIbTaTaM U3MEpPEHUN 1 HaO0IeHU
HaxonuTe BEpOSATHOCTH CllydallHbIX COOBITUH B ONbITaX, 3Has
5.4 BEPOSITHOCTH JJIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE€ B OINbITaX C
PaBHOBO3MOXHBIMH 3JIEM EHTAPHBIMH COOBITUAMU
55 Wcnonp3zoBaTh  rpaduueckue  MOAENU:  JIEPEBO  CIIy4yalHOr O
' 9KCIEPUMEHTA, MarpaMMsl Diljiepa, YMclIoBas psMas
OnepupoBarh MOHATUSAMHU: MHOYKECTBO, MOJAMHOXKECTBO; BBIOJHATH
56 olepaluy  HaJ  MHOXECTBaMHU: OObEIMHEHHUE, IepeceueHue,
' JIOTIOJIHEHU E; TIEPEUUCIIATD 3JIEMEHTBI MHOKECTB, [IPUMEHSATh CBOWCTBA
MHOKECTB
Hcnonp3oBaTh rpaduueckoe IMpEACTaBICHUE MHOXECTB M CBS3eH
5.7 MEXJy HUMHU JJI ONMCAHMS MPOLECCOB U SBJIEHUM, B TOM YMCIIE IPU
pEeLIeHNN 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KypCOB
9 KUIIACC
Kon .
IIpoBepsieMble npeaMeTHBIE Pe3y1bTaTbl 0CBOCHNS OCHOBHOM
NpoOBEPsAEMOro .
o0pa3oBaTe/IbHOI NIPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJabTara
5 BeposiTHOCTD M cTaTHCTHKA
W3Bnekate u mpeoOpa3oBbiBaTh HH(OpPMALMIO, MPEICTaBICHHYIO B
5.1 pasNIMYHBIX MCTOYHMKAX B BHUAE TaOJUL, AMarpaMM, TIpadukos,
Ipe/ICTaBIATh JaHHbIE B BHJI€ TA0IHUL, UarpaMM, rpadukon
- Pematy 3amaun opraHM30BaHHBIM MEpPeOOPOM BApUAHTOB, a TAKXKE C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX IPaBUJI U METOJI0B
£ 3 Hcnonp30BaTh  OnucaTelIbHbIE XapaKTEPUCTUKU JUII  MaCCHBOB

YHUCIIOBBIX JOAHHBIX, B TOM 4YHCIC CpCAHUEC 3HAYCHHUA W MCPLBI




paccenBaHUsI

5.4

Haonme YacTOThl 3HAYEHHM M YaCTOTHI CO6I>ITI/I$I, B TOM 4YHCJIIC

MOJIL3YACH Pe3yJIbTaTaMU MTPOBEAEHHBIX H3MEPEHUN U HAOIIOICHUI

9.5

HaxoauTh BEpOSITHOCTH CIyYalHBIX COOBITHM B M3yYEHHBIX OIBITAX, B
TOM 4YHCJIE B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
COOBITHSIMU, B CEpHSIX HCIBITAHUNH 70 TEPBOTO YycIiexa, B CEpUIX

ucneltanuii beprym

5.6

MMeTs mpencraBieHUE O CIyYaliHOW BEIMYMHE U O PACHpEneIeHUU

BEPOSTHOCTEN

5.7

HmeTs mpencTaBiieHHe O 3aKOHE OOJIBIIMX YMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHOM HM3MEHYHMBOCTM M O POJHM 3aKOHA

OOJIBIIMX YUCEN B IPUPOJIE U O0ILIECTBE




YYEBHO-METOJAYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPH AJIBI 1151 YUEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



