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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEeYMBAET U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUU U CYUIHOCTH
anredpanyecknux aoOCTpakiuii, crmoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJM MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaueCTB MBIIIICHUS, HEOOXOAMMBIX /ISl aanTalid B
coBpeMeHHOM Liu(ppoBoM obiiecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JTOTHUECKOTO MBIIIICHUS 00YYaIOIINXCs: OHUA UCTIOIB3YIOT
JNEAYKTUBHbIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE U KOHKPETU3aLUIO,
abctparupoBanue u aHajoruto. O0yueHue ajiredpe mpearnosiaraeT 3HauuTeIbHbIN
00BEM CaMOCTOSITENTEHOM IEATEILHOCTH 00YJaIOIINXCsl, TOITOMY CaMOCTOSITEIIbHOE
pemieHrne 3amad  OOy4aroUIMMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIA O0yUeHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «AnreOpa» yriyOnEHHOTO
U3YyYEHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKUX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCICTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3n
C 9TUM B TpOrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTrOo
oOpa3oBaHMsI W  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYaIOUIMMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOM M CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIM
Xapakrep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIYXKHUT OCHOBOM JIJIst
JaNbHENIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromuxcs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
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MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOCHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAUMOTro i pelieHus 3a7ad MaTeMaTHKU,
CMEXXHBIX MPEJMETOB U OKpYyKaroliei peabHocTH. Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHATbHBIX
BbIpaOKEeHMA. AnreOpa NEMOHCTPUPYET 3HAYEHUE MATEMATUKHU Kak si3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OIMCAHMUS TMPOLECCOB U  SBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe NalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
MHDOpPMATUKHA, M  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PAaCCYyKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaromMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTHYECKON MOJIENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHUM B IPUPOAE U
obmiecte. M3yuenue matepuasna cnocoOCTBYET Pa3BUTHIO Y 00YUAIOUIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHusiit Kypc anreOpbl XapakTepHU3yeTcsi H3yuYeHUEM JTOTIOIHUTEILHOTO
TEOPETUYECKOI0 anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIIETCS SI3BIKOM JJIsI OTIMCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTuyeckoro MmojaenupoBaHusi. Ilpu 3ToM caMu OOBEKTHI MaTEMaTHUYECKHX
YMO3aKJIIOUEHU W TMpPUHATbIE B anredpe npaBuia UX KOHCTPYMPOBAHUSA
CocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUILIMIO, KPaTKO W HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U y4aT uX NpUMEHEHHI0. TeM cambIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MecT B (OPMHPOBAHMU HAYyUYHO-TEOPETUYECKOTO
MBIIIJICHUST 00Y4YarOIINXCSl.

CornacHo yueOHOMYy MjaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBEHCTBA», « DYHKIIMM.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 408 yacos: B 7 kitacce —
136 yacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heiento), B 9 kiacce

s — 136 4acoB (4 9aca B HCACIO).
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J0Ka3aTeNbHYIO0 JUHHUIO. [l[eHHOCTh M3yueHHs TeOMETpHUH Ha YPOBHE OCHOBHOI'O
o011ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmyarpoBaTh 00paTHbIE yTBep Kk aAcHHI. Oco00€ 3HAUCHNE JOKa3aTeIbHAS JTMHUS
UMeeT [ yriTyOnEHHOTO 3YYeHHSI MATEMATUKU.

[lenpio M3ydeHus: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPyMEHTa
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U IPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  ku3HU.  OOydamMiics  JOJDKEH  HAYYUThCS  OMNpPEAeIsTb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YepTEX WM PUCYHOK, HAUTH
IUIOMIalb  3€MENTBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUJIHHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOMIISAL.
OTOMY COOTBETCTBYET BTOpAasi, BBIUUCIUTEIbHAS JIMHUS B MU3yUYEHUU T'€OMETPUHU.
[Ipu pemenny 3ama4 MPAKTHYECKOTO XapakTepa OOYYarolIHiCs YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENH PEaNbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIUMCJICHHS] U OIICHUBATh aJICKBATHOCTH MOJYYCHHOTO Pe3ybTaTa.

Oco0eHHOoCTh Y4eOHOT0 Kypca yriTyOJI€HHOTO U3YyYEHHsI TEOMETPUU COCTOUT B
TOM, YTO OOYyYaIOILUECs HE MPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU MOHATUIMHU, a
YBEpEHHO OBiajeBaloT nMH. CyIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOrO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rITyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAX, Mpexk/ie Bcero pusuke u nuHpopMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYECKUX
3a1ad.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax uzydaeTcs yrIyOJEHHbIA yueOHbIM
Kypc «['eoMerpusi», KOTOpBI BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpPYXHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dneMeHTs TpUroHoMeTpumny, «Ilmomaam», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha uzyudenune yueOHoro kypca «I'eometpusi» orBoautcst 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hegento), B 8 kiacce — 102 yaca (3 vaca B Heento), B 9 kiiacce
— 102 yaca (3 yaca B HezentO).

B coBpemeHHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYUMOCTD KaK C TOUYKH 3PEHUs MPAKTUICCKUX MPHIOKEHUH, TaK U
UX pPOJM B 00pa3oBaHMHU, HEOOXOIMMOM KaXJIOoMy 4deloBeKy. BospacrtaeT umcio
npodeccuii, mpu OBJIaIEHUN KOTOPBIMU TpeOyeTcs Xxopolas 6a3oBas MOATOTOBKA B
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n30bITKa MHPOPMAIMA HEOOXOIUMO B TOM YHCJIE XOPOIO CHOPMHPOBAHHOE
BEPOSTHOCTHOE W CTAaTUCTUYECKOE MbIlIUIeHHE. VIMEHHO MO03TOMY BO3HHUKIIA
HEO0OXOMMMOCTh (POPMUPOBATH Y 00ydaromuxcs (GyHKIIHMOHATBLHYIO TPAMOTHOCTD,
BKJIIOYAIONIYI0 B ce0si yMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBATH
uH(pOpMaIUIO, TPEICTABICHHYIO B Pa3IMYHbIX OopMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pealibHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHallu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IM4YHBIX cdep KU3HU OO0IIecTBa M TrocCyJapcTBa
npuoOuaeT oOydammxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKU pPA3BUBAET HABBIKM OpraHu3aluy mnepedopa M mojacuéra yucia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMHU T€OPUHU
rpadoB co31aét MaTeMaTuuecKuil GyHIaMeHT 1151 GOpMHUPOBAHUS KOMIIETCHIINHN B
o0nacTu UHPOPMATUKH U HMUGPPOBBIX TEXHOJOTHH. [Ipy M3yYyeHUU CTATUCTHKU U
BEPOSTHOCTU OOOTAIAIOTCSA TPEACTABICHHUS OOyYalolUXCsd O COBPEMEHHOMU
KapTUHE MHUpa U METOJaxX €ro HcCClenoBaHus, (GOpMUPYETCS MOHUMAaHUE POJIU
CTATUCTUKHU KaK UCTOUYHHMKA COLMAIBLHO 3HAYUMOU MH(OPMALIUU U 3aKIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTpaMMbI yueOHOTO Kypca
«BeposiITHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa3oBaHUs Ha yIriIyOJIEHHOM
YpPOBHE  BBIJCJIICHBI  CICAYIOIIME  COJEPKATEIbHO-METOAUYECKUE  JIMHUMU:
«IIpencraBnenne MaHHBIX M OINHKCATENIbHAs CTAaTUCTUKa», «BeposTHOCTHY,
«2neMeHThl KOMOWHATOpHUKNY», «BBenenue B Teopuro rpadosy», «MHOKeCTBaY,
«Jlorukay.

Conepxanue nuaun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATUCTUKAY
CIIY>KUT OCHOBOM 1171 (HOPMUPOBAHUS HABBIKOB Pa0b0ThI C UHGOPMAIIUEH: OT UYTCHUS
¥ MHTEpHpeTanuu uHpopMaIuu, IpeIcTaBIeHHON B TaOnHIlax, Ha AUarpaMMax u
rpadukax, 1o cOopa, MPEACTaBICHUS W aHAIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX W paccenBaHus. PaboTas ¢ JHaHHBIMH,
oOyyJaromuecsi ydarcsi CUMTHIBaTh M HMHTEPHPETUPOBATh JaHHBIC, BBIIBUTATh,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSITHOCTEH. bousbllloe 3HAUYEHWE HMEIT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIETISIMH.
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MO3BOJISIONIMMH CTaBUTh M perniaTh 00Jiee CIOXKHBIE 3amaud. B y4eOHBIA Kypc
BXOJST HAYaJbHBIC TPEACTABICHHUS O CIIYyYalHBIX BEJIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTHKAX.

B paMkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHO>KECTBaMH U OCHOBHBIMH OTICpAIlUSIMU HaJ MHOXKECTBAMH, PACCMAaTPHBAIOTCS
IPUMEPBI TPUMEHEHUS rpad)OB U SJIEMEHTOB TEOPUH MHOKECTB JIJIS pEIICHUS 3a/1a4,
a TaKKe UCIIOIh30BaHUA B IPYTHX MATEMATHICCKUX Kypcax U yueOHBIX IPEIMETaX.

Ha m3yuenue ydaeOHOro Kypca «BeposaTHOCTh U cTaTucThHKa» oTBoauTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heziento), B 8 kiacce — 34 vaca (1 yac B Hefieno),
B 9 kiacce — 34 yaca (1 gyac B HefeIo).

COAEPKAHUE OBYUYEHMUSA

Aaredpa

Yucaa v BBIYMCICHUA

Kopensb n-i1 crenenu u ero cBoiicTa. CTENEHb C pallMOHAIBHBIM [TOKa3aTelIeEM
U €€ CBOMCTBA.

AuiredOpanyecKue BbIPpaKEeHUA

ToxmecTBeHHbIE TIPeOOpa30BaHUsl BBHIPAKEHHM, COJEp)KalUX KOPEHb n-i
creneHu. TOXIeCTBEHHbIE MPE0OPa30BaHUs BHIPAKEHUM, COJCPKAITUX CTETICHD C
palMOHATIBHBIM MOKA3aTEIIEM.

KBagpatueiii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxenue
KBaJIPaTHOTO TPEXWICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

bukBanparssie ypaBHeHus. [Iprumepbl IpUMEHEHNIT METOI0B PABHOCUIIBHBIX
npeoOpa3oBaHUi, 3aMEHbI MEPEMEHHOM, TpaUUYecKOro MeToAa NpPH PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENIEHEM.

Pemenue qpoOHO-parimOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHM ¢ IByMs IIEpEMEHHBIMU. Perenrne npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUH ¢ JABYMs mepeMeHHbIMU. ['paduueckuit meton
pELICHUS CUCTEMBI HEJIMHEWHBIX YPABHEHUH C IBYMS IepeMeHHbIMU. CUCcTEMA JBYX
HEJIMHEHMHBIX YPAaBHEHUM C IByMs MEPEMEHHBIMU KaK MOJEb PEATbHON CUTYaLINH.

YucnoBble HEpaBeHCTBA. PellieHre JTMHEWHBIX HEPABEHCTB. J[OKa3aTeabCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemnieHne KBaapaTHBIX
HEpPaBEHCTB rpadUuecKUM METOJOM M METOJO0M HMHTEpPBAJIOB. MeTOa MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. [IpocTeliire HepaBeHCTBA C TAPAMETPOM.
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HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMU. PelieHne HepaBeHCTBa C JABYyMs
nepeMeHHBIMEI. CHCTEMBI HEPaBEHCTB C IBYMsI IEpEeMEHHBIMH. | 'paduaeckuii MeTo
PEILICHUSI CHCTEM HEPABEHCTB C JIByMS IEPEMECHHBIMU.

DOyHKIMHA

Oyukius.  CpoiictBa  (QyHKUMA:  HynM  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TIPOMEKYTKHA BO3pAacTaHWs M yObIBaHUS (DYHKITUH,
4y&THBIC U HeUETHBIC (PYHKITNHN, HAMOOIbIIIEe U HAUMEHBIIICE 3HAYCHUS (PYHKITUH.

KBampatnunas ¢yakuus u e€ cBoiictBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUyHON PyHKIMM 7151 perieHus 3a1ad. [loctpoenue rpadurika kBagpaTUUHON
bynkuuu. Ilonoxxkenue rpaduka KBajapaTUYHOW (YHKUIMUA B 3aBUCUMOCTH OT €€
kod(uientos. I'papuku Gynxumii y =ax2, y = a(x — m)>u y = a(x — m)* +n.
[TocTpoenue rpagukoB GyHKIIHMI C TOMOIIBIO TPEOOPa30BAHUN.

Hpobuo-nuueiinas Gyukmus. Mccnenoanue QyHKIuii.

OyHKIMsA y = X" ¢ HATYpaJIbHBIM MOKa3aTeNeM 1 U e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[lonarre 4HCIOBOM moOcCienOBaTeIbHOCTH. KoOHeuHble U OECKOHEYHBIC
MOCHENOBATENBHOCTU.  OrpaHMyeHHas  MOCIENOBATENBHOCTb.  MOHOTOHHO
BOo3pacraromias  (yObiBaromiasi)  mocliieoBaTesibHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIN, TAOJIUYHBIM, ¢ MOMOIIBI0 (HOPMYIBI A-TO
YJI€Ha, PEKYPPEHTHBIMN.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBoiicTBa UJIEHOB
apupMETHYeCKoOil U TeoMeTpudeckoil mnporpeccuit. dopmynsl n-ro  UieHa
apu(pMETHIECKON U reomMeTpuueckor mporpeccuit. opmMynabl CyMMBbI MEPBBIX 7
YJICHOB apu(PMETHUECKOM M T€OMETPUYECKOM Mporpeccuii. 3aauu Ha MPOIEHTHI,
O0aHKOBCKHE BKJIAJIbI, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBaHHUH
0EeCKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocrenmme npumepsl.

I'eomerpusn

Pemienue TpeyrosibHUKOB

CuHyc, KocuHyC, TaHreHc yraoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOkaecTBO.  PDopmynsl  npuBeneHus.  Pemenue
TPEYTOJBHUKOB. TeopemMa KOCHHYCOB 1 TEOpeEMa CUHYCOB. PellieHrne MpakTHYeCKuX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Perenune 3a1au
F€OMETPHUYECKON ONTHKH.

Tpuronometpuyeckue  QopmMyabl A IUIOMIAJM  TPEYroJIbHUKA,
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Xop/pl 1 TOJ00HBIE TPEYTOIBHUKHU B OKPY>KHOCTH. Teopema 0 mpou3BeAeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBagpaTe
KacarelbHOU. [I[puMeHeHune npu pemeHnn reOMeTpUYeCKrX 3a1ad. TeopeMbl UeBsl
1 Menenas. [lonsitue o romoTeTuu.

MeToa KOOpaAUHAT

VYpaBHEeHHE NPSAMOM Ha TIOCKOCTH. YTJIOBOM KO3((UIMEHT U CBOOOTHBIN
YJI€H, UX TIEeOMETPUYECKHM CMbICH. [lapamnensbHOCTs M NEPHEHIUKYIAPHOCTH
NPSIMBIX (depe3 yriioBoi KodDPHUIIUEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. Popmyla pacCTOSHUS OT TOYKM A0 mnpsmoil. Ilnomans
napajuiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW ILUIOIIA]IH.
[IpuMeHeHne METOIa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX
3a7a4ax.

BexTopsl

Bekropel Ha miockoctu. CloKEHHE W BBIYMTAHWE BEKTOPOB — IIpaBUiA
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha uncio. KoopauHarsl
BekTOpa. CIIO)KEHHE M BBIYMTAHWE BEKTOPOB, YMHOXXEHHE BEKTOpA Ha YHUCIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o OGasuce (Ha IUIOCKOCTH). PasnmoskeHusi BEKTOPOB MO Oaswucy.
CkansipHO€ TPOU3BENECHUE BEKTOPOB, '€OMETPUYECKUN CMBICI W BBIPAXKEHHE B
JEKAPTOBBIX KoOpAMHATaX. JIUCTpUOYTUBHOCTh CKAJIAPHOTO IPOU3BEICHUS.
CkamsipHOE  TpPOM3BEACHUE M  IpOeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOIro
IIPOM3BEACHUS BEKTOPOB Ul HAxXOXIEHWSA [JUIMH W yriaoB. Pemenwue
Ir€OMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.

JlJIMHA OKPY/KHOCTH M IUIOIIAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKHOCTH. [ pagycHas u paguaHHas
Mepa yIJjla, BBIYMCICHHME JUIMH Iyr OKpyKHocreu. [lmomans Kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHUs: 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBHKEHM S TIIOCKOCTH

[enTtpanbHas cummerpus. LlenTpanbHo-cuMMeTpuuHbie Qurypsl. [ToBoporT.
OceBasg cummerpusa. PUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapajutennbHBIN TEPEHOC.

[lonsitue nBrxeHuss u ero cpoiictBa. PaenctBo Quryp. IlposiBienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJBNTYype, apxurekrype. Kommoznmmm
JBI>KEHUH (TipocTeiiiire npumepsl). [[puMeHeHne B reoMeTpuiecKnux 3a1adax.

4 bBEepPoOATHOCTDb U CTATUCTHUKA go

AGESHEH: %&%@%BHHO yMHOkeHuUs. IlepectanoBku u (pakropuan. Yucio
INEKTPOHHOM roanuvch o o
COYETAHUM U TPEyrONbHUK I lackans. (CBoiicTBa uncen coderanuii. Buaom Herotona.

Copruancer OCA 300 Lo ASSATEHCBTERTEIRERER e homGuntaropri
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['eomerpuueckass BepoATHOCTh. CiydaliHBIA BBIOOP TOYKH W3 (UTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.

Hcnerranus. Ycenex u Heyaada. Cepust HCHIBITaHU 10 repBoro ycnexa. Cepust
ucnbiTanuii bepHyu. BeposTtHOCTH cOObITHH B cepuM HUCHbITaHUN bepryiu.
CnyualiHbIi BEIOOP M3 KOHEYHOTO MHOKECTBA.

CrnyvaliHas BeTMYMHA U paclpeiesieHne BeposiTHoCTeN. [Tpumepsl cirydailHbIX
BEJIMUMH. BakHble pacnpeneneHrss — YUCIO MNONBITOK B CEPUU MCIBITAHUN 0
NIEPBOTO yCIieXa U YUCIIO YCIIEXOB B CEPUU UCTIbITAHUN bepHyIuin (reomeTpruyeckoe
1 OMHOMHUAJILHOE pacIipe/ieeHus).

MaremMarudeckoe OXUIJAHUE CIy4YalHOW BeNUYUHBI. DU3NUECKUN CMBICI
MAaTEMATHYECKOTO OXHUJaHus. [IpuMepbl HCHONB30BaHUS MATEMaTUYECKOIO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBoiiCTBa MaTEMaTUYECKOTO OKUJIAHUS U JUCTIepcur. MaTeMaTHYeCcKoe 0KUJaHue
Y IUCTIEPCUS U3YUYEHHBIX PaCIPEICIICHUN.

HepaBenctBo YeObiméBa. 3akoH OodbIIMX uHcell. MaremMaTH4ecKue
OCHOBAHUS U3MEPEHUS BeposTHOCTEN. Poib 1 3HaueHHe 3aKOHA OOJIBIIUX YUCET B
HayKe, B MPUPOJIe U 00IIECTBE, B TOM YUCJIE B COIMOJIOTMYECKUX 00CIEAOBAHUAX U
B U3MEPEHUSIX.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TTPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE Ppe3yJbTAaThl OCBOCHUSA IPOrPaMMbl [0 MAaTEMaTHUKE
XapaKTEpU3YIOTCS B 4YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpaKIaHUHA U pean3alid €ro
npaB, MpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHHUM, IPOLEAYyp I'Pa)xJAaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO 3THUECKUX POOIEeM, CBSI3aHHBIX

/—G—HPMHHQGKJM—HPJMQHQMQM—{[OCTH}KGHHI;’I HayKH, OCO3HAHHUCM Ba’XHOCTHU
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YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTUE€ B PpELICHWH MPAKTUYECKUX 3a]a4y
MaTE€MaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKM3HM Ui YCIEUIHOW MpodeccHoHaNbHOM
NESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U HKUZHEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTel HAYYHOI' O MIO3HAHMSA

OpUEHTalUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UeIOBEUYECKOM
JeATEIbHOCTH, 3TAaNoB €€ pa3BUTUS U 3HAYUMOCTHU JUIsl PA3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KyJIbTypOW Kak CpPEICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN NE€ATEIbHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbSl H
IMOLMOHAJIBHOIO 0JIATONOTy YU

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (30POBOE  MUTAHUE,
cOamaHCUpPOBAaHHBIM PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTSH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(yieKCHu, MPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMaTHYEeCKUX 3HAHUM JIJ1s1 pelIeHus 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY:KAIOIIEeH Cpe/ibl, MIIAHUPOBAHUS TOCTYNKOB U OLIEHKH
UX BO3MOKHBIX MOCIIEACTBHM IJIs1 OKpY KAIOLIEH Cpe/ibl, 0CO3HAHUEM IJI00aIbHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K U3MEHAIIMMCH YCJIOBUSIM COUMAJIBLHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEeH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYITUPOBATH WIIEH,
HOHSTHS, TUNIOTE3bl 00 0OBEKTaX U SIBICHHUSAX, B TOM UYUCJIE paHEe HEU3BECTHBIX,
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OPUHUMAEMbIE PELICHUS U JAEUCTBUA, (POPMYIUPOBATH U OLIEHUBATH PUCKU H
NOCNEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI TPOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero o6pa3oBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jornueckue aeiicTBUs:

BBISBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKUM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOJIUMOTO aHAJINU3A;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUI 110 aHAJIOTHH;

pa30upaTh J10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (NIPSMbIE U OT
MPOTUBHOI0), TPOBOJAUTH CAMOCTOSITEIBHO JI0KA3aTEJIbCTBA MaTEMAaTHYECKUX
(aKkTOB, BBICTpauMBaTh APTyYMEHTAIINIO, MPUBOJIUTHL MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;
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CaMOCTOSITENIbHO (hOPMYITHPOBATh OOOOIIEHUSI M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHHUSA, OKCIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOIICHMIA;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLecca, a TaKXKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTh HMHGPOpPMAIUMH, JaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a4a4U;

BbIOMpaTh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BBIOMpaTh (popMy mpenacTaBieHUsT UHGOPMALMU M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMHu, narpaMmMaMu, HTHOU rpa@uKoi U MX KOMOMHALMSIMU;

OLIEHUBATh HaAEKHOCTh MH(OpPMALMU MO KPUTEPUSIM, NMPEAJIOKEHHBIM WU
c(OpMyJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMU OOLIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, /JaBaTh NOSCHEHUS MO XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1a€MOM TEMBI,
npoOJyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha IOUCK
pELIEHMs], COINOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTHh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPENCTABIATh PE3YJIbTAThl PEIMICHUS 33]1a4M, SKCIIEPUMEHTA, UCCIIEJOBaHU,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTALUU U OCOOEHHOCTEN ayUTOpUU;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl MpU pELICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh LeJb
COBMECTHOHM JESTEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHON paloTHhl,
pacnpenenaTth BUAbl paboT, TOroBapUBaThCs, 00CYXKJIaTh MPOLECC U pe3ysbTar
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHHsl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIOJHATH CBOIO YaCTh pab0OThI M KOOPAMHUPOBATH
CBOM JICHCTBHS C IPYTMMHU YJIEHAMH KOMaH/bl, OLIEHUBATh KAa4€CTBO PE3yJIbTaTa U
KayeCTBO CBOETO BKJaJla B OOIIUN pe3yNbTaT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
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BBISIBJISITH MPOOJIEMBI NIl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM PEUIEHMs 3aJauyd (WU €ro
4acTb), BBIOMPATh CHOCOO pelieHHs C YYETOM HUMEIOUIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJA/IETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ynbrara
pelIeHNs MaTeMaTHYeCKON 3a7jaui, CAMOMOTHBALIUH U PEQIIEKCHH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEJIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pPE3yJbTaTa ACATEIBHOCTH ITOCTABICHHON LIENH U
YCIIOBUSIM, OOBACHSTh TPUUHMHBI TOCTHKEHUS UM HEJOCTHXKEHHSI LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh SMOLMHM NPHU H3YYCHHUH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

INPEJIMETHBIE PE3YJIBTATBI
K xonIry oO0ydueHus B 9 kj1acce 0O0yJarommics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3yIbTaThI:

Yuciia 1 BBIYMCTIEHUS

CB0OOHO oOmEpUpOBaTh MOHATUSIMU: KOPEHb nN-Ml CTENEHHU, CTENEHb C
pallMOHAIBHBIM TOKA3aTeJIEM, HAaXOAWUTh KOPEHb K- CTENEHU, CTENEHb C
pallMOHAJIbHBIM TIOKa3aTeIeM, HCMOJb3ys IPH HEOOXOJAMMOCTH KaIbKYJIATOD,
MIPUMEHSTh CBOMCTBA KOPHS /1-M CTENICHU, CTETICHU C PAllMOHAIBHBIM MTOKA3aTEJIEM.

Hcnonb30BaTh MOHSATHE MHOYKECTBA JACHUCTBUTEIIBHBIX YUCEN MPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYX ICHUN U JOKA3aTEJIbCTB.

CpaBHHMBaTh W yIOPSAJOYMBATH JICUCTBUTEIbHBIC UHCIA, OKPYIJISATH
JICVCTBUTEBHBIC YKCIIA, BBINOJIHATh IPUKUAKY PE3yIbTaTa BBIUMCIECHUN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUU.

AsredpanvyecKue BbIPpAKEeHUA

CB00OIHO OMEpUPOBATH MOHITHEM KBAJPATHOTO TPEXUJIEHA, HAXOIUTh KOPHU
KBAJPaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHMs U HEPABEHCTBA
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Pemiath NMHEHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemsl IBYX JIMHEWMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[IpumMeHsATh METOABI PABHOCHIBHBIX MPEe0Opa30BaHMi, 3aMEHBI IEPEMEHHOM,
rpaduyecKoro MeToa Npy PelIeHUH YpaBHEHUM 3-i1 U 4-1 cTerneHel.

Pemlatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTh pEIIEHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEIEHUE C TOMOUIBIO CHUMBOJIOB.

Pemiath ypaBHEHUs, HEpPaBEHCTBA U HX CHCTEMbI, B TOM UHCIE C
OTpaHUYCHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOAUTH HCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
MPUMEHEHUEM rpaUuecKux npecTaBieHui (yCTaHaBIMBATh, UMEET JIU YPaBHEHUE
WIM CUCTEMa YPaBHEHUM PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemiath TeKCTOBbIE 3ajauu  alireOpaudeckuMm Croco0OM ¢  TMOMOIIbBIO
COCTaBJICHUS] YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU MX CHUCTEMBI JJIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHONM CHUTyalldd WM MPUKIAJHOW 3a/auH,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBbIe NOCI€I0BATEILHOCTH U IPOrPecCum

CBOOOMHO omepupoBaTh MOHATUSMHU: 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPOMOPIMOHATIBLHOCTh, JIMHEWHAass QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
0o0JacTh OmpeneeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHUH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUS, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBagpaTHUHyH (QYHKIHIO 110 GopMyJie, MPUBOJAUTE IPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKH, TCOMETPUH.

Onpenensats nojiokeHue rpaduka KBaAPaTUIHON (PYHKITUU B 3aBUCUMOCTH OT
e€ xkoa(ppUIIEHTOB.

Ctrpouts rpadux KBagpaTUYHOM  (yHKIIMH, OMUCHIBATH  CBOMCTBa
KBaJpaTUYHOU QPYHKIMU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHUS 3a71a4.

Ha npumepe kBaapatnyHoit GyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
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CB0OOHO OMEPUPOBATH MOHATUSAMU: MTOCIEA0BATEIHHOCTD, apuMeTHYECKast
Y TEOMETPUYECKASI IPOTPECCUMN.

3ajaBaTh IOCJENOBATEIBHOCTH pPA3HBIMU CIIOCOOAMH: OIMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOILIBIO (DOPMYJIBI 7-T'O WIEHA, PEKYPPEHTHBIM.

BBINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYNI A-rO  4JI€HA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHClIe 33/1a4d U3 PEaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, LIU(PPOBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W TNPUBOAUTH MpPUMEPBl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEA0BATEIbHOCTEH, OIPAHUYECHHBIX  II0CIEAOBATEIBHOCTEM, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HNmeTs mpeAcTaBiIeHrnEe 0 CXOAUMOCTH MOCIIEI0BATENIBHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUECKON MPOTrPECCUH.

[IprMeHATH METOJ MATEMATUYECKOM MHAYKIIMY [P PEIICHUH 3a1a4.

I'eomerpusn

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOAUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI MPSMOYTrOJBHOTO TPEYroibHUKA («peleHue
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJTbKYJISATOPA) JJIMHbI
Y YTJIbI JIJ1s1 HETaOJIMYHBIX 3HAYEHUH.

[Tonp30Batbes hopmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHSATH UX JIS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYrOJIbHUKOBY),
IIPU PELIEHUH TIEeOMETpUYECKUX 3anad. IIpuMeHATh IMOaydeHHBbIE 3HAHUA IIpU
pPELIEHNH MPAKTUYECKHX 3a7a4.

[IprMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAIN, BIBOJIUTH
U BIIaJIETh TPUTOHOMETPUYECKUMHU (OpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajuiesorpaMma, pom0a, Tpaneunu, BEIBOJUTh U MIPUMEHTH popMyiy ['epoHa u
bopMyITy JUIsl TUTOIAIHN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

HNmeTs npencTaBiaeHue 0 TOMOTETUN, TPUMEHATh B IPAKTUYECKUX CUTYaILIHUX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, YIWIAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MTPU PEIIEHUN F€OMETPUUYECKUX
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CBOOOJHOTO 4JIEHA, MOHMMATh WX TE€OMETPHUYECKHH CMBICI U CBSI3b YIJIOBOTO
K03 uUIIEHTa ¢ BO3paCTaHUEM U yObIBAaHHEM JTMHEHHON QYHKIIMH. YMETh peliaTh
METOAOM  KOOpPAMHAT  3aJaudd,  CBS3aHHBIE C  NAPAUICIBHOCTBIO U
NEPIEHANKYJIIPHOCTBIO TPSMBIX, IEPECEYEHUEM IPSAMBIX, HAaXOXKJICHUEM TOYEK
IIEPECECUCHHS.

BeiBomuTh M BIAAETHh YpPAaBHEHHMEM OKPYKHOCTH. Mcmonp3oBaTh MeTOA
KOOpPAMHAT Ul HAXOXKIACHHUs IEPECEYCHUN OKPYKHOCTEW M HpsMbIX. Bianers
dopMysaMu paccTOSSHUSL OT TOYKHM 1O MPSIMOM, IUIOLIa[M MHapajuieorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpHUEHTHpPOBaHHOM mowmwaau. lloap3oBaThCs
METOI0M KOOpAMHAT Ha INIOCKOCTH, IPUMEHSATD €T0 IIPU PELIEHUU FEOMETPUYECKHUX
M TPAKTUYECKUX 3amad. [IpuMeHATh METOA KOOpPAMHAT B  INPAKTUKO-
OPHUEHTUPOBAHHBIX T€OMETPUYECKHUX 3a7a4ax.

Biiagerp noHATHEM BEKTOpAa. YMETh CKIAAbIBaThb W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJAETh IPAaBUIaMU TPEYTOJIbHHUKA U IapajljiesorpaMma.
Bianerp NpakTUYECKUMH HMHTEPIPETALUSAMUA BEKTOPOB. Y BEPEHHO IOJIb30BATHCA
KOOpAMHATaMH BEKTOpa. BnaaeTp ClI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOEHHEM BEKTOpa Ha YUCJIO B KOOPANHATAX.

Hmets npencraBieHue o 0as3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TIOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIICHUH. I[IpUMEHSATh TMONy4YEeHHBIE 3HAaHHS B
MPOCTEUIINX (PU3NUYECKUX 3a/1a4ax.

Bianerp NOHATHEM CKaJIspHOTO IIPOM3BENECHUSA BEKTOPOB, IOHMMATh €ro
r€OMETPUYECKUM CMBICII U YBEPEHHO I10JIb30BATHCS €r0 BBIPAKEHUEM B IEKaPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTh CKAJISIPHOTO IIPOU3BENICHUS U €T0 CBA3b C
npoenupoBaHueM. [IpuMEHATP  CKalApHOE NPOU3BEICHHE BEKTOPOB IS
HAaxOXJIECHUS [JWMH W YIJIOB. Pemarb reomMeTrpudeckue 3aJadyd C IOMOIIBIO
CKAJIIPHOTrO npou3BeneHus. Vcrnonp30BaTh CKaIsIpHOE NMPOU3BEACHUE BEKTOPOB B
anredpandecknx U (pu3ndecKkux 3agadax.

Bianerp MOHATUSAMH MPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJMaHHON MEPHI yTIJIa, BBIYUCIATh IUIOMAAb KpyTa U
ero vacted. [lonumare cmbicn yucna w. [IpuMeHATH MONMy4YEHHBIE YMEHUSA NPHU
peIlIeHNH TPAaKTUYECKUX 3aJady. 3HAaTh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U ILTOIIAAU KPYTa.

Nmerps mnpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBUXKEHUSX.
Haxonuth ocu, UEHTphl CUMMETpUH (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKA TPOCTEHIMX TpeoOpa3oBanuid. [IpuMeHATh MBWKEHUS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

-

O

Ceprugurar OE4
OdencTeuTened
Bnapeney KyHy Mana KDpeesHa

hS

llpI/IMeHHTB IIOJIY4YCHHBIC 3HAHUA HA IPAKTHKEC — CTPOUTH MATCMATHYCCKHUC

MEHINGA E&}fb‘ﬁou KU3HH| U TIPOBOIUTH COOTBETCTBYIOIME BBIYMCICHUS

:':l EKTPDHHDH no % o
C NPUMEHEHHEM IOJ00MS M TPUTPHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, THe

AR AR .




BeposiTHOCTB M CTaTHCTHKA

[Tonp30BaThcsl KOMOMHATOPHBIM MPAaBUJIOM YMHOXKEHHUS, HAXOAUTh YUCIIO
IIEPECTaHOBOK, YMCJIO COYETAaHMM, MOJIb30BATHCS TPEyroiapHUKoM Ilackans npu
pEILICHNN 3a]a4, B TOM YHMCJIE HA BBIYUCIIEHUE BEPOSTHOCTEN COOBITUH.

Hcronb30BaTh  IMOHATHE  I€OMETPUYECKOW  BEPOSTHOCTH,  HaXOIUTh
BEPOATHOCTH COOBITUH B OIBITaX, CBA3AHHBIX CO CIy4aHBIM BBIOOPOM TOYEK M3
TUIOCKOM (PUTYpBI, OTPE3Ka, IJIMHBI OKPY>KHOCTH.

HaxoauTbs BEpOSTHOCTH COOBITUI B OMNBITaX, CBA3AHHBIX C UCIBITAHUSAMU J0
JOCTHKEHHSI IIEPBOIO yCIEXA, B CEPUAX UCIBITAaHUNA bepHyun.

VMeTp npencTaBlIeHHE O CIyYalHbIX BEJIMYMHAX M OINO3HABATh CIIy4alHBIC
BEJIMYMHBl B  SIBJICHHUSX OKPYXAIOLIEr0O MHUpPA, OINEPUPOBaTh IMOHSATUEM
«pacnpeesieHHe BEPOSITHOCTEN». YMETh CTPOUTH PACIPEIEICHUs BEPOSITHOCTEN
3HAYEHHUN CITy4alHbIX BEJINYMH B U3YYEHHBIX OIBITAX.

HaxonnuTe MaTeMaTH4eCKOE OKUIAHUE U JUCIEPCUIO CIyYalHOW BEJIMYUHBI
0 pacHpeiesieHut0, NPUMEHATh YHCIOBBIE XapPaKTEPUCTHUKU HU3YYEHHBIX
pacnpeneneHnid pyu peleHn: 3a/1a4.

MMeTs TpeacTaBlIEHHE O 3aKOHE CIy4aMHBIX YHCEN KaK O IPOSBICHHUU
3aKOHOMEPHOCTH B CIyYallHOM HW3MEHUYMBOCTH, IIOHMMaTb MaTEMaTUYECKOE
000CHOBaHuE OJIM30CTU YACTOThI U BEPOSITHOCTU COObITHS. VIMETh mpeicTaBieHue
O poJiK 3aKOHA OOJBIIKUX YHCEI B IPUPOJIE U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE

-

Auaredpa
N KouunyecTBo 4yacoB DJIeKTPOHHbIE
- HaumenoBaHue pa3ieioB u (uudposbie)
n/ Becer | KoHTpoabHBI
TeM NMPOrpaMmbIl o0pa3oBaTe/bHbIe
I 0 e padoThI
pecypcsl
bu6nmoreka [JOK
1 OYHKIINU 25 1 https://m.edsoo.ru/133deab
a
YPABHEHUA U bub6nunoreka [JOK
2 HEPABEHCTBA. 15 1 https://m.edsoo.ru/133deab
KBanpaTHbie HEpaBeHCTBA a
YPABHEHUS U
HEPABEHCTBA. bubnnorexa LIOK
3 25 2 https://m.edsoo.ru/133deab
YpaBHEeHUsI, HEpaBEHCTBA U .
HUX CUCTEMBI -
HCAOBBIE ~ bubmuoreka [JOK
o 4 ONOKVKEHIEAOBAREABHOCT 25 1 https://m.edsoo.ru/133deab
EHEKTMHP@WW a
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https://m.edsoo.ru/8b68c39f

AJITEBPAMYECKUE bubmuorexa [JOK
5 BBIPAKEHU . Crenens ¢ 10 1 https://m.edsoo.ru/133deab
palMOHAIBHBIM TTOKA3aTeIeM a
bubmuoreka [JOK
IToBTOpEeHuEe, 00001IEHNE,
6 p B . 36 1 https://m.edsoo.ru/133deab
CHCTeMaTH3aIMs 3HaHUI .
OBIIEE KOJIMYECTBO YACOB 136 7
I10 ITPOTPAMME
I'eomeTpus
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
Ne (uudpossbie)
pa3aesioB U TeM KonTposbHbIe
n/n Bcero o0pa3oBarte/ibHbIE
NMPOrpaMMbl padoThI
pecypchl

1 Bexropsi 10 bubnuoreka [{OK

https://m.edsoo.ru/dddde230

2 Meton KoopauHat 15 1 Bubmiorexa OK

https://m.edsoo.ru/dddde230

3 Perienne 20 | bu6nmmorexa LIOK
TPEYTOJILHUKOB https://m.edsoo.ru/dddde230

4 JlnmrHa OKpY>KHOCTHU U 16 | bubmuoreka [IOK
IUIOIIab Kpyra https://m.edsoo.ru/dddde230

5 ITonobue 10 bu6nunorexa LIOK
TPEYTOJILHUKOB https://m.edsoo.ru/dddde230

bubnmorexa LIOK
1 1

6 JlBIDKCHHS MIOCKOCTH 0 https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 0000111IcHNE, 71 bu6nmorexa LIOK
CHUCTEMATHU3aLA https://m.edsoo.ru/dddde230
3HaHUH

OBIIEE KOJIMYECTBO 102 4
YACOB I10 ITPOT'PAMME
BeposAiTHOCTH M CTATUCTUKA
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aenoB U TeEM KoHTpoJbHbIE
n/n Bcero o0pa3zoBaTejibHbIE
IpOorpamMmmabl paﬁoTbl
pecypcbl
'\HI
o | OOKYNEHURBIHID-S 3 Bubmorexa [IOK

SNEKTPOideta NOANUCHIO
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https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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OJIEMEHTHI

2 6
KOMOWHATOPUKH
3 I'eomerpuyeckas 3
BEPOSITHOCTD
4 Wcneiranus bepnymim 6
5 Crnydaiinasi BeJIMUUHA 3
Hucnosbie
6 XapaKTePUCTUKU 6
CIIy4alHbIX BEJINYUH
7 3aKoH OOJIBIINX YHCelT 3
IToBTOpEHME,
g 000011IEHNE, 4
crCcTeMaTH3anus
3HaHUHI
OBLIEE KOJIMYECTBO a4
YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

bubnunoreka LIOK
https://m.edsoo0.ru/8b68c39f

but6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

but6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

but6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

bu6mmoreka [IOK
https://m.edsoo.ru/8b68c39f

bubnuoreka [{OK
https://m.edsoo.ru/8b68c39f

bubnuoreka [{OK
https://m.edsoo.ru/8b68c39f

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. A.T. Mep3nsk, B. b.Ilonsikos . AnreOpa-9: yueOHUK ¢ yriyOiaeHHbIM

nzydyeHueM maremMatuku. M. U3narensckuii nentp «Benrtana-I'pad», 2021r

2. JI.C.Atanacss u np. «I'eomerpust. YueOHUK a1t 7 — 9 KiaccoB

oOmreo0pazoBaTenbHBIX yapexaeHui», Mocksa, «I[Ipocsemenney, 2023

3. A.T. Mep3nsk, B. b.Ilonsikos . 'eometpust -9: yueOHUK C yriTyOJIeHHBIM

nzydeHueM marematuku. M. U3narensckuii nentp «Benrtana-I'pady», 2021r

4. W. P. Boiconkuii, U. B. flienko. BeposiTHOCTh U cTatucTuka 7-9, yueOHUK,

0a30BBIA YPOBEHL. M. «Hpocmmeg:ne» 2023

OOKYMEHT NOAMNUCAH
NEKTPOHHOW NOANNCLIO

-
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1.

M.JLT anumkwii, A.M.I'onsaman, JI.W.3BaBuu COOpHUK 3a/1a4 110 anredpe
it 8-9 kinaccoB, YueOHoe mocoOue Jisl yJaluxcs ¢ yriayOJeHHbIM
M3YyYECHHEM MAaTEMaTHKH.

2. I'ycera U. JI. COOpHUK TECTOBBIX 3aIaHUH JJIsI TEMATUYECKOTO U
UTOTOBOTO KOHTpOIIs. Anredpa. 8-9 kiace. M. «utennext-Lieatpy» 2007

3. 3uB b. I'., l'ompanu B. A. Jlunaktudeckue Mmarepuansl. Anredpa 9 kiacc.
YePo-na-Hese Cara C.-IletepOypr. 2004r
4. A.T'. Mep3nsxk, B. b. Ilomukos, E. M. Pabunosuu. M. C. Skup. Anredpa 9
kiacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE padoThl. M. U3aatenbckuil 1IeHTp
«BenTana-I'pad», 2021r

5. 10. A. I'na3zkoB, M. {. I'anamBuium, B. . Axpemenkoa. KUM. Anre6pa 9
kiacc. M. Ok3amen. 2024
6. b.I'.3uB u np. «I'eomerpus. Iunakrndeckre MaTepuasl 1uis 9 Kinaccay,
Mockaa, «IIpocBemenuey, 2004.

7. JI.C.AtanacsH u ap. «M3yuenue reometpuu B 7, 8, 9 Kiaccax:
METOIMYECKUE peKoMeHaauuu. Kuura qis yaurens», Mocksa,
«IIpocsemienuer, 2008.

8. 2. H. banasH. ['eomeTpusi. 3aaun Ha TOTOBBIX YEPTEkKAX JJIS1 MOJITOTOBKHU

k ['A u EI'D 7-9 knacc. PoctoB-Ha-/lony. «@ennke» 2013

9. 1. P. Breicomkuii. JlugakTudeckue MaTepualibl 110 TEOPUH BEPOSITHOCTEH 8-

-

O
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AOKYMEHT NOAMNUCAH
anelrdoiliolibmgHER:d - ©- Cepreesa. Meroanyeckne Marepuaisl o

9. DnexTpoHHOE U3aanue. M. M\HMHMO. 2018

NeictanTened ¢ 05.0200YsIeHIIOsKYpea «BeposTHOCTH 1 cTatuctuka» B 7-9 kinaccax. M. 2023
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PEIIY EI'D - Obpa3oBatenbHblii opTai ajis noarotosku k EI'D u TMA
http://reshuege.ru/

KHM Ha caitte ®UIIN http:// www.fipi.ru

Enunas xommekius nudpoBeIX 00pa3zoBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/

Karanor obpazoBarensHbix pecypcoB cetu UaTepHeT. http://katalog.iot.ru/
Poccuiickuii o0ieodpazoBarenbubiii mopTai. http://www.school.edu.ru/

Caiit A. A. Jlapuna: alexlarin.net

Sxnacc. ObpaszoBatenbHas matdopma. http://www.yaklass.ru/testwork

POII

-

.
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