MHWHHUCTEPCTBO IMPOCBEINIEHUS POCCUIICKOM ®EJEPAIIUUN
Komurer no oopasoBannio Cankr-Ilerepoypra

Anvunucrpanus Kpacaorsapaeiickoro paiiona Cankr-IlerepOypra

I'BOY Jaunneit Ne533

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

MO YUYUTEEH 3aM JIUPEKTOpa IO YBP JTAPEKTOP
MaTEeMaTUKU U PU3UKU

[onyapumnosa H. T Kyni M. 1O.
Yuranopa C. 1. ©T «9» mions 2025T. npuka3 Ne396-1 ot «9» uroHs

[IpoTokoa Ne5 ot «9» uroHs 2025 r.

2025 1.

PABOYAS ITPOI'PAMMA
yueOHoro kypca «Maremaruka (yriiy0J1€éHHbI YPOBEHb)»
Auareopa (ID 4084722)
I'eomerpus (ID 4102230)

BepositHocTh U ctatucTuka (ID 4102270)

Ut o0yuaromuxcs 9m kiacca

- \

AOKYMEHT NOAMUCAH
9NEKTPOHHOW NOANUCBIO  Camkr-IleTepGypr

CepTudunkar 0E42607FIFEC395A2E3COFFB7C1BEOF2 2025-2026
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA OOECIEeYMBAET U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
MPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaromMXcss HAyYHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAaHHM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAaUYE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmecTBe. M3yuenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACMCTBUS, BBIBOJbI, (HOPMYIUPOBATh
yTBepkIeHus. OcBoeHue Kypca anreOppl 0OecrneurnBaeT pPa3BUTHE JIOTHMYECKOIO
MBILUICHUSI OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OO6yuenune anrebpe mpearnoigaracT 3HAYUTENbHBIA OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriayOn€HHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKHe BBIPAXKEHUS», «YPAaBHEHHUS U
HepaBeHCTBa», «Dynkiun». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xole u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYecKoro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYalOUIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CoaepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Copmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW st
JaNbHENIIEr0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOI0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepkanue JByX areOpanyecKux JIUHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U OKpYyKaroliei peabHocTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AJnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK si3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAHWs TPOLECCOB U  SIBJICHUUN
peansHOro mupa. B 3agaum oO0yueHus anreOpe BXOIAT TakKe JajbHEHIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMH(POPMATUKH, M OBJIAJICHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenui. IIpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIOCOOHOCTEN K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJENH
JUISL ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET Pa3BUTHIO Y OO0y4aroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNU U KYJIbTYPBI.

Yrny6néHubiit KypcC anreopbl XapaKkTepu3yeTcs U3yYECHHEM
JIOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. AunreOpa SBISETCS A3BIKOM JJIsi  ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTHYEeCKOro MmojenupoBanus. [lpu
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHMS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUM W ydaT UX
npumeHeHuto. Tem cambpiM anrebpa 3aHUMAeT OJHO M3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

CornacHo yueOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcsi Y4YeOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
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JIOKa3aTeNIbHyI0 JUHUI0. LIeHHOCTh M3ydeHHs NeOMETPUH Ha YPOBHE OCHOBHOIO
o011ero 006pa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTH
JTIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
WUCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXJieHuss «OT TPOTUBHOTO», OTIWYaTh CBOWCTBA OT IPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE TOKa3aTeNIbHAs
JIMHUS UMEET ISl YIIIyOJIEHHOTO N3YYEHUSI MaTEMATHUKH.

[{enpio U3ydeHus: TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK MHCTPyMEHTa
IPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/lay, BCTPEUAIOIIUXCS
B peanbHOM ku3HM. OOywaromuics JODKEH HAyYUTbCS — OMNPENEisaTh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOessi wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIUNCA YYHUTCS CTPOUTH
MaTeMaTHYECKHEe MOJICTH  PEaNbHBIX JKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco0eHHOCTh YyU4eOHOro Kypca yriyOJIEHHOTO U3YyYEHHUs] T€OMETPUU COCTOUT
B TOM, 4TO OOy4Yaromnixecs: He MPOCTO 3HAKOMSITCS C ONPEACIIEHHBIMU MTOHATUSIMU, a
YBEPEHHO OBJa/ieBatoT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmmbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIIyOOKOM YPOBHE, a 00ydarouecs npuoopeTaroT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPeIMETax, MPexk/Ie Bcero pusnke u nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3azay.

CornacHo yueOHOMY MaHy B 7-9 Kiaccax wu3y4aercss yriayOJa€HHBIM
yaeOHbBIN Kypc «I'eoMeTpHs», KOTOPBIM BKIFOYAST CISAYIONINE OCHOBHBIC pa3ciibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpPYXHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey, «dneMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «Bektopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha wuszyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B
9 knacce — 102 yaca (3 yaca B HEACIIO).

B coBpeMeHHOM LM(PPOBOM MHUpPE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD KaK C TOUKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUN, TaK U
X poJIM B 0Opa3oBaHUM, HEOOXOIUMOM Ka)XJIOMy 4YelloBeKYy. Bospacraer umcio
npodeccuii, mpu OBIACHUH KOTOPHIMHU TpeOyeTcs xoporlas 6a3oBasi MOATOTOBKA
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WM 30bITKa MHGOPMAITUKU HEOOXOAMMO B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTHYECKOE MBbIIUICHHE. VIMEHHO NO3TOMY BO3HHUKIIA
HEOOXOIUMOCTh (POPMHUPOBATh y 00yUaromMXcs (PyHKIIMOHAIBHYIO TPaMOTHOCTD,
BKJIIOYAIONIYI0 B ce0s yMEHHE BOCIPUHUMATh M KPUTHUYECKU aHAIM3UPOBATH
uHopMaIMIO,  TPEACTABICHHYI0O B  pas3lMyHbIX  (opmax, MOHUMATh
BEPOSTHOCTHBI XAPAKTEP MHOTHX pPEAJIbHBIX IIPOLIECCOB M 3aBHCUMOCTEH,
IIPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3MYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOuaeT oOydallmmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHune OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3allMM Nepedopa U mojacuéra 4ymcia
BAPHUAHTOB, B TOM YHCJIE B IPUKIAJHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpaoB co31aéT MaTeMaTHUeCKuid (yHAaMeHT AJisi (OpMUPOBAHUS KOMITETEHIUI B
obnacty MHPOPMATUKU U HMUPPOBBIX TexHOoJorui. [Ipu M3yyeHuHn CTaTUCTUKU U
BEPOSITHOCTH O0OOTalllalOTCsl MPEACTaBIeHUs OOyYarouMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJaX €ro MCCiel0BaHMs, (OpMUPYETCS MOHUMAHHE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMOUN MH(POPMALIMH U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILUICHUS.

B cooTBercTBUMU C JaHHBIMU LEISMU B CTPYKTYpE MpOrpamMmbl Y4EOHOIO
Kypca «BeposSTHOCT M CTAaTHCTHKa» OCHOBHOrO o00miero oOpa3oBaHusi Ha
yrayOJ€HHOM YpPOBHE BBIJICNICHBI CIEAYIOMIME COAEPKATEIbHO-METOINYECKHE
muHuu: «lIpencraBieHre NJaHHBIX W OMMCATENIbHASI CTATUCTHKAY», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOpUKNY, «BBenenue B Teoputo rpadoB», «MHOXKECTBaY,
«Jlorukay.

Conepxanue nuHun «lIpencraBneHne TaHHBIX U ONKCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOM Juisi (pOPMHpPOBAHHSA HABBIKOB pabOThl ¢ MH(OpManuen: oT
YTeHHUs W MHTEepHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B Tabiuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, HpeICTaBiICHHUS W aHajlu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHUYECKHUX XapAaKTEPUCTUK CPEAHUX W PACCEHUBAHUS.
PaboTast ¢ nmaHHbIMH, OOy4aroliMecs yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHBIE, BBIBUraTh, apryMEHTUPOBATh M KPUTHUKOBATh IPOCTEHIIME THUIOTE3BI,
pa3MBILUIATh HaJ (AKTOpaMH, BBI3BIBAIOUIUMHU W3MEHYUBOCTb, M OLICHHBATH HX
BJIMSIHUE HA PaCCMaTPHUBAEMBbIE BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
U3YYEHHs] TEOPUM BEPOSATHOCTEH. bousbloe 3HAa4YeHUE HMEIT NPaKTHYECKUE
3a1aHMsA, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.
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BEPOSITHOCTHBIMH 3aKOHAMH, TTO3BOJISIONIMMH CTaBUTh U PEIIaTh 00Jiee CIOKHBIE
3amaud. B ydeOHbId Kypc BXOJAT HayajdbHbIE MPEJCTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIIEpALMSIMUA HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS
pUMepbl PUMEHEHHSI TpadOB U DJIEMEHTOB TEOPUU MHOXECTB JJIsI PEIICHUS
3a/1a4, a TaKXKe HUCIOJIb30BaHUS B JIPYTMX MATEMAaTHUYECKUX KypcaxX M y4eOHBIX
npeaMeTax.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henemo), B 8 kimacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 daca (1 gac B Heneno).

COAEPKAHUE OBYUYEHMUSA

Auaredpa

Yucaa v BIYMCICHUA

Kopenp n-1 crenmenm u ero coucrtBa. CTeneHb € pPalMOHAIBHBIM
ITOKA3aTeJIeM U €€ CBOMCTBA.

AJredpanyeckue BbIpaKeHUs

ToxmecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKECHHM, COJEp)KAlUX KOPEHb n-i
creneHu. ToxIecTBEHHbIE MPEe0Opa30BaHUs BHIPAXKEHHM, COAEPKALIUX CTENEHb C
palMOHAIIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxenue
KBaJPaTHOTO TPEXUIICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

bukBanparasie ypaBHeHUs. [IpuMepbl TPUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUH 3-i U 4-i CTENEHEN.

Pemmenue qpoOHO-parimoHAIBHBIX YPaBHEHU.

Pemienue cucremM ypaBHEHHUH € ABYMs IIEpEMEHHBIMU. Penenne npocTenimmx
CUCTEM HEJIMHEWHBIX ypaBHEHWI ¢ IByMsl nepeMeHHbIMH. ['paduueckuii meron
pELIEHNs] CUCTEMBl HEJIWHEWHBIX YPaBHEHUN € ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIVWHEUHBIX YPaBHEHUW C JABYMs IIEPEMEHHBIMU KaK MOJEJIb PEAIbHOMU
CUTYyaLUH.

Yucnosble HepaBeHCTBA. PelieHne JTMHEMHBIX HEPAaBEHCTB. [[oka3aTenbcTBo
HEPABEHCTB.

KBajipaTHple HEpPABEHCTBA C OJHOM IEpeMEHHON. PenieHne KBaapaTHBIX
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HepaBeHCcTBO ¢ 1ByMs mepeMeHHbIMU. PelieHne HeEpaBeHCTBAa C JABYyMs
nepeMeHHbIMU. CHCTeMBl HEPAaBEHCTB C JBYMsS TMEPEeMEHHBIMU. | padudeckuii
METOJI PEUICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukus.  CpoiictBa  QyHKUMA:  Hydd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TTPOMEKYTKHA BO3pacTaHWs M yObIBaHUS (DYHKITUH,
4&THBIC U HeUETHBIC (PYHKITNHN, HAMOOIbIIICe U HAUMEHBIIICE 3HAYCHUS (PYHKITUH.

KBampatuunas ¢yskuuss u e€ cBoiictBa. Mcmonb3oBaHHE CBOWCTB
KBaJipaTuyHOM  ¢yHKUMM 17 pemieHus 3agad.  [loctpoenuwe  rpaduxka
kBagpatuyHo ¢dyHkuuu. I[lonokeHnue rpaduka KBaapaTUUHOW (PYHKIUUA B
3aBUCHMOCTH OT €€ Koo duuuenton. I'paduxu pyHkumii y =ax2, y = a(x —m)*u y
= a(x — m)? +n. IlocTpoenue rpadukoB QYHKIHUHI C MOMOIILIO MPEOOPA30BAHMIA.

Jpo6uo-nuneiinas Gyukuus. MccnenoBanue QyHKIMiA.

@OyHKIMs y = X" ¢ HATYpaJIbHBIM MOKa3aTeNeM n U e€ rpaduk.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccuu

[lonaTtre 4MCIOBOM mMoOCHIenOBaTeIbHOCTH. KOHEuHble U OECKOHEYHBIC
nocaeaoBaTenbHOCTH.  OrpaHuyeHHas  MOCIENOBATENBHOCTb.  MOHOTOHHO
BOo3pacraromias  (yObiBaromiasi)  mocliieoBaTeibHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, C MOMOIIBI0 (HOPMYIBI 1-TO
YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckass W reomeTpuueckas mnporpeccud. CBoiicTBa UJIEHOB
apupMeTHYecKoil M TeoMeTrpudeckoil mnporpeccuit. dopmynsl n-TO  UiIeHa
apu(pMETHIECKON U reomMeTpuueckor mporpeccuit. DopmMynabl CyMMBbl MEPBBIX 7
YJICHOB apu(PMETHUECKOM M T€OMETPUYECKOM Mporpeccuil. 3aiauu Ha MPOIEHTHI,
0aHKOBCKUE BKJIAJIbI, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBaHHUH
O0ECKOHEYHO yOBbIBAIOIICH T€OMETPUUECKON TPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.

I'eomerpusn

Pemienue TpeyroibHUKOB

CuHyc, kocuHyc, TaHreHc yriaoB ot 0° nmo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYTrOJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemieHue
MIPAKTUYECKUX 33/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenune 3a1a4 reoMeTpU4ECKONM ONTUKM.

Tpuronomerpuyeckue  Qopmyabl A IUIOMIAJM  TPEYroJIbHUKA,
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Xopapl ®W TOAOOHBIE TPEYrOJBHUKA B  OKPYXHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BENACHUU OTPE3KOB CEKYIHX,
TeopeMa O KBajJpaTe KacareyabHOW. [IpruMeHeHne npu pelmeHnr reoMeTpuYeCKuX
3agad. Teopembl UeBbl 1 Menenas. [lonstue o romoreTnu.

MeToa KOOpAUHAT

YpaBHEeHHE NPSAMOI Ha TUIOCKOCTH. YTJIOBOM KO3(h(UIMEHT W CBOOOTHBIN
YJI€H, UX TIEeOMETPUYECKHM CMBbICH. [lapamnensHOCTs M NEPHEHAUKYIAPHOCTH
NPSIMBIX (depe3 yrioBoi KodDPHUIIUEHT).

YpaBHEeHHE OKpPYXKHOCTH. HaxokiaeHue mnepeceyeHurd OKpPYKHOCTEM |
IpsAMBIX B KoopauHarax. PopMyra pacCTOsAHUSA OT TOYKH 10 npsMou. [limomans
napajgieiorpaMma B KOOpPJMHATaX, MOHITHE 00 OPUEHTUPOBAHHOW IUIOMIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3aja4ax.

BexTopsl

Bektopel Ha miockocTu. CloKEHHE W BBIYMTAHUWE BEKTOPOB — IIpaBUiA
TPEYTOJBHUKA U MapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4yncio. KoopauHaTel
BekTOpa. CIIO)KEHHE M BBIYMTAHWE BEKTOPOB, YMHOXXEHHE BEKTOPA HAa YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpoB B (PU3MKe, LIEHTP Macc.

[Tonsitue o 6Gasuce (Ha MmIOCKOCTH). Pa3ioxeHWss BEKTOpOB MO Oas3ucy.
CkansipHO€ TPOU3BENECHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI W BBIPAXKCHHUE B
JEKAPTOBBIX KoOpAMHATaX. JIUCTpUOYTUBHOCTh CKAJIAPHOTO IPOU3BEICHUS.
CkansipHoe TpoOM3BEACHUE U TMpoenupoBaHue. [IpuMeHeHue CKaIspHOTro
IPOM3BEICHUSI BEKTOPOB JUISl HAXOXAECHUS [JJWMH W yriaoB. PemieHue
r€OMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.

JlJIMHA OKPYKHOCTH M IUIOLIAAb KPYyra

[IpaBunbHBIE MHOTOYIOJIbHUKK. JlmMHa OKpyXHOCTHU. I'pamycHas wu
paaraHHas Mepa yria, BBIUHMCIEHUE IJIMH IOyr OKpyxxHocteu. [lmomanes kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeneHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH H
IJIOIIA/IA KPYTa.

JIBHKEHM S TIVIOCKOCTH

[lentpanbHas cummetpus. [lenTpanbHo-cuMmmeTpudHbie Gurypsl. [IoBopoT.
OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwxeHuss W ero cpoiicTBa. PaeHcTBO ¢uryp. IlposBrienus
CUMMETPUHM B TIPUPOJAE, >KUBOMMUCH, CKYJBIITYpe, apxutektype. Kommoszuuuu
NB>KEHUH (Tipocteiiiire npumepsl). [[puMeHeHne B reoMeTpuiecKux 3a1avax.

e BepoATHOCTE ¥ CTATACTHKA ;
O H%WaEWBHHO yMHokeHus. TlepecTaHoBKM M (akTopuan. Yucio
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['eomerpuueckast BeposSTHOCTh. CIllydailHbI BBIOOp TOYKM W3 (UTYPHI Ha
IJTIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH.

Ucnprtanus. Yenex u Heyaada. Cepuss MCHBITAHMM 1O IEPBOTO ycIExa.
Cepust ucnbiTanuit bepnymiu. BepodaTHocTH cOOBITUI B CEpUM  UCIBITAHUM
bepuynnu. CnyyaiiHbiii BBIOOP U3 KOHEYHOI'O MHOYECTBA.

CnydailHas BeJIMYMHA W pacnpejaelieHre  BeposTHocTeil. [Ipumepst
CIIyYallHbIX BEJIWYMH. BakHble pacCHpenesieHuss — YUCIO IMOMNBITOK B CEpUH
WCIIBITAHUI J10 TIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM UCIBITaHUN bepHyium
(reoMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICICHHUS).

MaremaTu4ecKoe OXHUIAAHUE CIy4ahHOM BEIUYUHBI. (DU3UUECKUN CMBICI
MAaTEMATHYECKOTO OXHUJaHus. [IpuMepbl HCHONB30BaHUS MaTEMaTUYECKOIO
oxunanus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBoiicTBa MAaTeMaTUYECKOr0 OXHMIAHUS MW JAUCHEpcUMU. MareMarudeckoe
0’KUJAHUE U JUCIIEPCUS U3YUYEHHBIX PaCIpEICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OoibIIMX yHcel. MaremaTH4ecKue
OCHOBAHHUS U3MEPEHUS BeposiTHOCTEN. Poib 1 3HaueHHe 3aKoHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIIECTBE, B TOM YUCJIE B COIMOJIOTUYECKUX 00CIEAOBAHUSIX U
B U3MEPEHUSIX.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA T[IPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUSA IPOIPaMMbl [0 MaTEMAaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

IPOSIBJICHUEM HHTEpeca K NPOLUIOMY M  HACTOALIEMY POCCHUCKOU
MaT€MaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

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

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpaKIaHUHA U pealn3alid ero
npaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp Ipa’kAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX

/—C—WHH%WEMQHOCTHXCHHﬁ HayKH, OCO3HAHHUCM Ba’XHOCTHU
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YCTaHOBKOﬁ Ha AaKTUBHOC Yy4YaCTHC B PCIICHUMU IIPAKTUYCCKHUX 3aJa4

MaTeMaTHUYECKOM HaIIpaBJICHHOCTH,

OCO3HAaHHUCM BaXHOCTH MATEMATHYCCKOI'O

oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM Ui YCIEIIHOW MpodeccHoHaNbHOM
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C

Y4€TOM JIMYHBIX HHTEPECOB U 001IEC

TBEHHBIX MOTPEOHOCTEM;

4) ICTETHYCCKOIO BOCIIMTAHUSA

CITOCOOHOCTHIO K

MAaTEMATHYCCKUC 3dKOHOMCPHOCTHU B

OMOIMOHAJIBHOMY H
MaTCMaTHIYCCKHUX O6’I)€KTOB, 3aJa4,

ACTETUYECKOMY  BOCIPHUSITHIO
pelieHuii, paccyXJaeHul, YMEHHIO BHJIETh
HCKYCCTBE;

5) ueHHOCTEel HAYYHOT'O IMO3HAHMS:

OpUCHTAaIlMe B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENIOBEKA, MPUPOJIBI U
oOIIecTBa, MOHMMAHUEM MAaTEMAaTUYeCKOW HayKu Kak cdepbl 4YeloBEeYECKOM

ACATCIBHOCTH, J3TaIlOB ee Pa3BUTHA

U 3HAYMMOCTHU JISI pa3sBUTHUA HUWBHIIM3AINUH,

OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CPeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH MCCJIEI0BATEIBCKON JEATEIbHOCTH;
6) ¢pusnueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbS U

IMOIIMOHAJIBHOI'O 6.)131"01'[0.]1)"—[1’[5[:

TOTOBHOCTHLIO IIPUMCHATbL MATCMATHYCCKHUEC 3HAHHMA B HMHTCPECAx CBOCTO

310POBbA, BCACHUA 300POBOTO

cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W  OTHbIXA,

KU3HU  (3J0pOBOE  IHUTAHHUE,

peryispHas (du3ndecKas

obOpaza

aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;
7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTalMEN Ha NTPUMEHEHUE

MaTeMaTHUYEeCKUX 3HAHHUHU AJI1 PCIICHUA 3a/1a4

B 00JIACTH COXPaHHOCTH OKPYXKAIOMICH Cpe/bl, TJIAaHUPOBAHUS TOCTYNKOB U
OLICHKM KX BO3MOJKHBIX IOCJICACTBUM ISl OKPYXAKOLIEW Cpeabl, OCO3HAHUEM

TI100aJILHOTO XapaKTepa 9KOJIOTHICC

KHUX TIPOOJIEM U IMyTel UX pelieHus;

8) ajanTanuM K U3MEHAIIMMCH YCJIOBUSM COLMAJIBLHON U NMPUPOIHOU

cpeabl:
TOTOBHOCTBIO K JIEUCTBUSAM B

YCIIOBUAX HCOIIP CI[eHéHHOCTI/I, ITOBBIIIICHUTO

YPOBHA CBOEH KOMIIETEHTHOCTH qcpe3 MPAKTUICCKYIO JACATCIBbHOCTD, B TOM YUCJIC

YMEHHE YUYUTHCS Yy JPYTHX JIHOJIEU

, IpuoOpeTaTh B COBMECTHOU MESITeIbHOCTH

HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OITbITa IPYTHX;
HEO0OXOIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYITUPOBATH UJIEH,

MIOHATHUSI, TUIIOTE3BI 00 00BEKTAX U

e OCO3HaBAaThb I[eq;I/ILII/ITBI COE;CTBGHHBI

cBARPEMEHINOANNCAH
3NEKTPOHHOWM NOANUCHIO

CIIOCOOHOCTBHO OCO3HAaBaThb
CepTtudukar OE4
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NPUHUMAEMbIE PEIICHUs U ACUCTBHs, (POPMYyIUPOBATh M OLIEHWBATH PUCKU H
NOCTEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI MPOTpaMMBI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBaHus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JEHCTBUSIMHU M YHUBEPCATLHBIMH PETYJISATUBHBIMU JIEHCTBUSIMH.

ITo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble Jiornyeckue 1eiicTBUA:

BBUIBIITh M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpe/IeNICHUs TTOHATHM, yCTaHABIMBATh CYIIECTBEHHBIN MMPU3HAK KJIAaCCU(PHUKALINY,
OCHOBAaHMS 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSAX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (MpsSMble U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMAaTHUYECKHX
(GakToB, BBICTpaWBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOW MHIYKIMH, OOOCHOBBIBaTH COOCTBEHHbIE
paccCyXJIeHuUs;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSATENbHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eUCTBUA:

UCITOJIB30BaTh BOIPOCHI KaK MCCIIEI0BAaTENbCKUA MHCTPYMEHT I1O3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MNpodiiemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IIPOBOJIUTE _I10 _CAMOCTOSTE/IbHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,

/
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CaMOCTOSITENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCThH MOTYUYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpOllecca, a TaKXKe BbIIBUTATH
MPEANOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTh HMHGPOpPMAIUH, JAHHBIX,
HEO0OXOAUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aAHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPE/ICTABIICHUS,

BBIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMi, HHOHM rpa@uKoi 1 uX KOMOWHAIHSIMHU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHUSAM, NPEIOKEHHBIM WIH
c(OpMyJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHUA

BOCIHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsIMU  OOILEHUs], SCHO, TOYHO, I'PAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy pELICHUs 3a/JauH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B Xoj€ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00OCYX/1aeMOMl TeMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pELICHMS], COINOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEJ0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayUTOpUN;

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh LEeJb
COBMECTHOH JesTeNIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paloTHhI,
pacnpenenatb BuAbl paboT, TOroBapUBaThCs, 00CYXJIaTh MPOIECC U Pe3ysbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W HHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOET0 BKJIaga B OOMMHA pe3yibTaT IIo

T KPHTCPIIM, CHOPMYTHPOBAHEIM YYACTHUKAMU B3aUMO/ICHCTBUS.
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BBISIBJISITH MPOOJIEMBI NJISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CUTYallHfX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXO0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ANTOPUTM PEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJA/IETh CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoLiecca U pe3ynbTara
pelIeHNs MaTeMaTUUeCKON 3a]jaui, CAMOMOTHUBALIUH U PEQIIEKCHH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4yH,
BHOCUTb KOPPEKTHBbI B JI€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITOCTABICHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €I, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOLMHM NPU H3YYCHHH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

HNPEAMETHBIE PE3YJIBTATBI
K xoniry 00y4yeHus B 9 ki1acce 00y4aromuics MOJIyYUT CIEAYIONUE TPEIMETHBIC
pEe3yJIbTATHI:

Yuciia 1 BBIYUCICHUSA

CB0OOHO oOIEpUpPOBATh TOHATUSIMU: KOPEHb nN-Ml CTENEHU, CTENEHb C
palMOHAIbHBIM TOKA3aTeJIEM, HAaXOAWTh KOPEHb K- CTENEHU, CTENEHb C
paIlMOHAIBHBIM TMOKa3aTeIeM, HCIOJb3YSd MPU HEOOXOJUMOCTH KaJIbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS 11-U CTENIEHU, CTEIIEHU C PAlMOHAIBHBIM [TOKa3aTEeJIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JACHCTBUTEIIBHBIX YUCEN MPU PELICHUU
3a7a4, IPOBEJICHUHU PACCYX ICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh U yIOPSAJOYMBATH JICMCTBUTEIBHBIC UHCIA, OKPYIJISATH
JICVICTBUTEJBHBIC YKCIIA, BBINOJIHATh NPUKUAKY PE3yIbTaTa BBIUMCICHUN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUU.

AsredpanvyecKue BbIPAKEHUA

CB00OOHO oOmepUpoBaTh TMOHATHEM KBAJApPaTHOTO TPEXWICHA, HaXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHMs U HEPABEHCTBA

/
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e Ha tipiMepe KBaaparnanoi Qy

Pemlate nuHelHbIE HEPABEHCTBA, KBAaJApaTHHIE HEPABEHCTBA, HCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

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

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[IpuMeHsATh METO/ABl PABHOCHIIBHBIX NPE0Opa30BaHMil, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToaa Mpy pelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemlatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xaTh pEIICHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATh PEIEHHUE C IIOMOILIBIO CUMBOJIOB.

Pemlate ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTpaHUYCHUAMU, HAIIPUMEP, B LIEIIbIX YUCIIAX.

IIpoBOAUTE HCCIIEIOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHUU, B TOM YHCIIE C

NpUMEHEHHEM TpadHuuecKuxX TMpeAcTaBIcHWA (yCTaHABIMBATh, WMEET JIU
ypaBHEHUE WM CHCTEMa YpPAaBHCHHM PEIICHHS, €CIIM HMEET, TO CKOJBbKO, W
npouee).

Pemars TekcTOBBIE 3alauM  aJreOpamvueckuM CHIOCOOOM C  MOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMbBI ISl COCTABIICHHUS
MAaTEMATUYECKOW MOJIENIM PpPEAIbHOM CHUTyalldd WM TPUKIATHOW 3a/1auH,
MHTEPIIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

CB0oOOMHO oOmepupoBaTh TMOHATUSIMH: 3aBHUCHUMOCTh, (YHKIHS, Tpauk
byHKUMH, TpsMas MOPONOPLHUOHATIBHOCTb, JIMHEWHas (yHKuMs, oOpaTHas
MPONOPIHUOHANIBHOCTD, Mapadosia, rurnep0osia, KyCoOuHo-3adaHHas PyHKIUS.

UccnenoBarh QyHkImio mo e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh OmpeneeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHUH, MPOMEXYTKH
3HAKOIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHusi M yObIBaHUA, YETHOCTh U
HEUYETHOCTb, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS, AaCUMITTOTHI.

Pacno3naBaTh KBajgpaTHUHyIO (QYHKIHIO 110 (OopMyJie, MPUBOJAUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBUKHU, TCOMETPHH.

Onpenensaty noyoxeHue rpaduka KBaapaTUIHONW (PYHKIIMKM B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouth rpaduk  KBaapaTUIHOU
KBaJAPaTUYHON PYHKITUU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU /IS PEIICHHS 3a71a4.
/HKITUM CTPOUTH rpaduk GyHKIuu y =af(kx +

OIIUCBIBAaTh CBOMCTBa

byHKIMH,

AKYNMEHIISE rllllﬁe azoBaHuii|rpaduka GyHKIHH y=1x).
% POHHOWM NO NCbIO P (b (by H Y f( )
JUTFOCTPHPOBATH  C  MOMOIIRIO TIpaduka peaabHyl0 3aBHCHMMOCTb MM
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ApudmeTuyeckas ¥ reoMeTpHYecKas NPOrpeccuu

CB0OOHO ONEPUPOBATH MOHATUSMU: TTOCIEAOBATEIHLHOCTD, apupMeTHIecKas
Y T€OMETPUYECKAsi TPOTrPECCHH.

3amaBaTh IOCJIEOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU: OMHUCATEIBHBIM,
TaOJINYHBIM, C IOMOIIBIO (DOPMYJIBI 7-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHS C  UCHOJB30BaHUEM (OpMyN 7n-ro  4JeHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBHIX 71 UJICHOB.

N300paxaTh YIEHbI IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

PacnosHaBaTh ¥ TOpPUBOAUTH TNPUMEPbl KOHEYHBIX U  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEW,  OTPAHUYEHHBIX  IOCJIEIOBAaTEIBbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTh npeAcTaBieHHe O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUH.

[IpuMeHsATh METOI MATEMATHYECKOW NHIYKIIUU ITPU PELIEHUM 3a/1a4.

I'eomerpusn

3HaTh TPUTOHOMETPUYECKUE (DYHKIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBbIE 3JIEMEHTHI MPSMOYTrOJBHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KalIbKyJIATOPA) AJTUHBI
Y YTJIbI JI1s1 HETaOJIMYHBIX 3HAYSHUH.

[Tonb3oBatbes popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NPUMEHATH MX JUIS
HaXOXKJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA ((PEIIEHUE TPEYTOJIBHUKOBY),
IpU PELIEHUH TEOMETPUYECKUX 3ajaay. lIpuMeHsTh TNoJiydeHHbIE 3HAHUS TpPH
pEelIeHUH MPAaKTUYECKUX 3a1au.

[IpuMeHsATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXOXKJICHHE TUIONIA/IA, BHIBOJUTh
U BIQJECThb TPUTOHOMETPUYECKUMH (opMylaMu ISl IUIOMIAJU TPEeYyrojbHUKa,
napajuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epona u
dbopMyy JUTs TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMerp mipeAcTaBieHHME O TOMOTETUH, NPUMEHSATh B IPAKTUYECKUX
CUTYaLHSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3a1ay.

/
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Bnagerp moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHUEM

NpsAMOM Ha IUIOCKOCTH. Bnanets
CBOOOJHOTO UJICHA, MOHHUMATh HX

MOHATUSIMU ~ yTJIOBOTO KO3 UIIMEHTA U
TCOMETPUYECKHA CMBICT U CBSI3h YIJIOBOTO

koddduieHTa ¢ Bo3pacTaHHMEM M YObIBAaHUEM JHMHEHHOW (YHKIUU. YMETh

pemars MCTOAOM KOOpAMHAT 3aJddaydH,

CBA3AaHHBIC C IIAPAJUICIBHOCTBIO H

NEPHNCHAUKYIIPHOCTBIO TIPAMBIX, IMCPCCCUCHUCM IIPSAMBIX, HAXOXICHUCM TOYCK

HiepeceyeHusl.
BbIBOOUTh M BIAAETh YypaBH

CHUCM OKPYXHOCTH. Hcnonp3oBaTh MCTOJ

KOOpAWHAT JII HAXOXKIACHHUA HepecequI/H?I Opr}I(HOCTCﬁ H IIpsAMBIX. BJ'IaI[eTI)

dbopMmynamMu paccTOSHUSI OT TOYKHU
KOOpJAMHATaX, UMETh MOHSITHE 00
METOJIOM  KOOpJAMHAT Ha
F€OMETPUYECKUX U TMPAKTUYECKUX

TJIOCKOCTH,

0 TPSAMOM, TUIOIIAIU TapajjiesorpaMma B
OopueHTUpOBaHHOHN TuIomanu. Ilonb3oBaThes
NPUMEHSITh €ro TMpU  PEeUIeHUU
3amad. [IpuMeHsTH METOI KOOpAMHAT B

IMPAKTUKO-OPUCHTUPOBAHHBIX I'TCOMCTPHUUYCCKUX 3a/ladaXx.

BJ'IaI[eTB IMOHATHCM BCKTOpPA.

YMeTh CKJIaJAbIBaTb MW BbBIYHUTATL BCKTOPBLI,

YMHOXaTh HAa YHCIO, BIAJAETh MPABUIAMU TPEYTOJbHHKA WU IapajuieaorpaMma.
Bianerp mpakTUYECKUMH HHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCS

KooOpAunHaTaMH BCKTOpA.
YMHOKCHHUCM BCKTOpPa Ha YHUCJIO B KO

BJ'IaI[eTB CIOXKCHHCM MW BbIYUMTAHHUCM BCKTOPOB,

opAuHartax.

Nmetp npencrapienue o 0asuce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI T10

0asucy. PacknaabpiBaTh
TPUTOHOMETPUUECKUX
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

BEKTOPBI

COOTHOIIICHUI.

CUJI C TOMOIIBK IPOEHUPOBAHUSA
IIpuMeHATh TOJY4YEHHBIE 3HAHUSA

u
B

BJ'IELZ[GTB IMOHATHUCM CKAJLIPHOTO IIPOU3BCACHHUA BCKTOPOB, IIOHHUMATh €TI0
FCOMeTpI/I‘IGCKI/Iﬁ CMBICII M YBEPCHHO IIOJIB30BATLBCA €TI0 BBIPAKCHHUCM B
ACKApPTOBBIX KOOpJAHWHATAax. 3HaTh III/ICTpI/I6yTI/IBHOCTB CKaJIsIPHOI'O ITPOU3BCACHHA

W €ro CBs3b ¢ mpoerupoBanueM. [Ip

HMCHATH CKAJIAPHOC ITPOU3BCACHNC BCKTOPOB

JUIE HaXOXIEHUS JJIMH U yTJIoB. PemaTh reoMeTpuyeckue 3ajadyd C MOMOIIbIO
CKaJIIPHOTO TIpOM3BeeHUs. VICIonb30BaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux U GU3NIECKUX 3a/J1a4dax.

Brnanerh MOHSATUSMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTUHBI TyTH OKPYKHOCTH M PaJMaHHON MEpPHI yTIila, BEIYUCIIATh MIOMAAb KpyTa U
ero yacrer. [lonumare cmbici uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS MU
pellIeHUH MPAKTUYECKUX 3ajad. 3HaTh HMCTOPUYECKHE CBEICHUs 00 HU3MEpPEHUU
JUTUHBI OKPY>KHOCTHU U IIOIIAAN KpyTa.

NMeTs mpenacTaBieHHE O MpeoOpa30BaHUM INIOCKOCTH, O JIBMIKCHHSX.

Haxomuth ocu, UEHTPHI CUMMETpUU (UTyp, ILEHTPHI TOBOPOTA,

/ KOMIIO3UIHUU IPOCTCHUIINX Hpeofipa

H:S)IPF' SYRAERHT CKHUX 3a/1a
n POHHOU I'IO CbiO
PUMEHSATh yueHHbIe 3HaH
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HaXOIUTH
30BaHUM. [IpUMEHATH IBUXKEHHS TUIOCKOCTH

.
s Ha IMPAKTHUKC — CTPOHUTH MATCMAaTUYCCKHUC

" IMPOBOJUTDH COOTBCTCTBYIOIINUC BBIYHCICHUA



C MPUMEHEHHEM TOJM00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YACH, TIIE
HEO0OXO0MMO, KaJTbKYJISITOPOM).

BeposiITHOCTH U CTATHUCTUKA

[Tonp30BaThCs KOMOMHATOPHBIM MPABWJIOM YMHOXXEHHUsI, HaXOIUTh YHUCJIO
MePECTaHOBOK, YHMCJIO COYETAHUM, TMOJIb30BAaThCS TpeyrojibHUKOM Ilackans mpu
pelIeHnH 3a/1a4, B TOM YHCJIC Ha BBIUYMCICHUE BEPOSITHOCTE COOBITUH.

Hcnonb30BaTh  MOHATHE  TE€OMETPUYECKOM  BEPOATHOCTH,  HAXOIUTh
BEPOSTHOCTU COOBITUM B OMBITAX, CBA3AHHBIX CO CIyYallHBIM BBIOOPOM TOYEK M3
IJIOCKOHM (DUTYPBI, OTpE3Ka, IJIMHBI OKPYKHOCTH.

HaxoauTe BepOATHOCTU COOBITHH B OIBITaX, CBA3AHHBIX C UCIBITAHUSIMH 0
JIOCTHXKEHUS TIEPBOIO YCIEXA, B CEPUSAX UCNIbITAHUN bepHymum.

NmeTh npencTaBiieHUE O CIyYalHBIX BEJIWYMHAX U ONO3HABATh CIyYalHbIC
BEJIMUYMHBI B  SIBIICHUSX OKPY’KAIOIIEr0 MHpA, OINECPUPOBATH IIOHATUEM
«pacIpeneICHue BEPOATHOCTEN». YMETh CTPOUTH PACIPEACICHUS BEPOATHOCTEHN
3HAYEHHM CIIyYalHbIX BEJIMYUH B U3YYECHHBIX ONBITAX.

Haxonuts MaTeMaTU4eCKOEe OXKWIAHUE U JUCIIEPCUI0 CIYYANHOW BEIIMYHUHBI
[0 PaCIpEleNICHUI0, NPUMEHSATh YHUCJIOBBIE XApPaKTEPUCTUKH HW3YUYCHHBIX
pacrpeneseHnil Ipyu peIICHUH 3a/1a4.

Nmers mpencraBiieHWE O 3aKOHE CIYYalHBIX YHCENl KAaK O IMPOSIBICHUH
3aKOHOMEPHOCTA B CIIy4YallHOM W3MEHYMBOCTH, IOHMUMATh MAaTEMaTHYECKOE
000CHOBaHME OJIM30CTH YACTOThI U BEPOSTHOCTU COOBbITUSA. IMeTh TipeicTaBlIeHHE
O POJIM 3aKOHA OOJIBIITUX YHCEN B IPUPOJIE U 00IIIEeCTRE.

TEMATHUYECKOE IINTAHUPOBAHHUE

/

Aureopa
KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uu¢posBbie)
KoHTpoJbHbIe
n/m TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbBIE
padoTbI
pecypcbl
1 OYHKIN 75 1 bu6mmoreka [IOK
https://m.edsoo.ru/133deaba
YPABHEHUA U Eub OK
2 HEPABEHCTBA. 15 1 moxorexa I
https://m.edsoo.ru/133deaba
KBaaparHble HEpaBEeHCTBA
YPABHEHUA U
3 HEPABEHCTBA. )5 ) bu6mmoreka [JOK
VYpaBHEHHUsI, HEPABEHCTBA U https://m.edsoo.ru/133deaba
X CHMCTCTMDbI ‘\
0 AOKYMEHDBOIEMNCAH Eu6 OK
PEKTRRHPRBRATKSHIO T | 25 i uOmorera I1
https://m.edsoo.ru/133deaba
Ceptudmnkat 0E42607F1FECBIPR@EIRRERBIATIBEOF2

Hencteutenex ¢ 05.02.2026 no 01.05.2027

Bnageney KyHy

-

Mana KOpbeBHa



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

AJITEBPAYECKUE Eub 1OK
nOJIMOTEKA

5 BBIPAKEHUAL. C 10 1

TeneHb ¢ https://m.edsoo.ru/133deaba
palMOHAIBLHBIM TTOKa3aTeIeM

6 [ToBTOpeHnue, 06001ICHNE, 36 | bu6mmoreka [IOK

CHCTEeMaTHU3aIus 3HaHUN https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB 136 -
11O ITPOTPAMME
I'eomeTrpus
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM KonTtpoJbHbIe
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmabl padoTbI
pecypcbl
1 Bexropsi 10 bubnunoreka LIOK
https://m.edsoo.ru/dddde230
bubnunoreka LIOK

2 Meton xoopzuriar 15 ! https://m.edsoo.ru/dddde230

3 Pemenne 20 | bubnunoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

4 JlnmrHa OKpY>KHOCTHU U 16 | bubnmnoreka [JOK
IUIOIAIb Kpyra https://m.edsoo.ru/dddde230

5 [TonoGue 10 bubmuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/dddde230

bubmmoteka IIOK
1 1

6 JIBIDKCHAS IIOCKOCTH 0 https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 00o001IeHHE, )1 bubmuorexa [JOK
CrUCTEMaTHU3alsg https://m.edsoo.ru/dddde230
3HaHUH

OBIIEE KOJIMYECTBO 102 4
YACOB I10 ITPOI'PAMME
BeposiTHOCTH M CTATHCTUKA
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBanue
Ne (uudgposrbie)
pa3aeiioB H TeM KonrtpoabHubie
n/n Bcero o0pa3oBaTte/ibHbIE
NpPOorpamMmbl padoTbI
pecypcnl
e 1 HUblupcnnc Kypca 8 :‘))\ bubnuoreka HOK
0 OOKYMEECR MOAMNMUCAH https://m.eds00.ru/8b68c39f
23” EKTPORNMEM{IOANNCHIO 6 Bu6moreka IJOK
CepTudukaT 0E42607F1FECEOMPESTOFBRA 1BEOF2 https://m.edsoo.ru/8b68c39f
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3 I'eomeTrpuueckas 3 bubmuorexa [JOK
BEPOATHOCTD https://m.edsoo.ru/8b68c39f

bubnunorexa LIOK

4 Hemprraris bepryumi 6 ! https://m.edsoo.ru/8b68c39F

. bubnunoreka LIOK

> Carysaifiias BEUIHHa 3 https://m.eds00.ru/8b68¢39f
YucaoBbie

6 XapaKTePUCTUKU 6 bubmmorexa LIOK

. https://m.edsoo.ru/8b68c39f
CITy4alHBIX BEIMYNH
bubnunorexa LIOK

! 3axon bompux mcen 3 https://m.edsoo.ru/8b68¢39F
[ToBTOpEHME,

g 0000111EHHE, 4 1 bubnunoreka LIOK
cUcTeMaTu3alusg https://m.edsoo.ru/8b68c39f
3HaHUUI

OBUIEE KOJIMYECTBO 34 )
YACOB I10 ITPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

1. A.T. Mep3nsk, B. b.Ilonsikos . Anredpa-9: yueOHuK ¢ yriyOiaeHHbIM
uzydeHueM matematuku. M. U3narensckuii nentp «Benrtana-I'pady», 2021r
2. JI.C.AtanacsH u ap. «I'eomerpusi. YueOHUK 1yt 7 — 9 Ki1accoB
o0mreo0pazoBaTenbHBIX yapexaeHui», Mocksa, «I[Ipocsemenney, 2023
3. A. T'. Mep3nsik, B. B.IlossikoB . ['eometpus -9: yueOHUK ¢ yriayOiaeHHBIM
uzydyeHueM matematuku. M. M3narensckuii nentp «Benrtana-I'pady», 2021r
4. W. P. Boiconkuii, U. B. Slenko. BeposiTHOCTh U cTatucTuka 7-9, yueOHUK,

6a30BbIi ypoBeHb. M. «lIpocBemenue» 2023

4 METO&I/I‘IECKI/IE MATEPUAVIbI JIJIS1 YUUTEJIS
EHT NOANUCAH

JOKY
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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1.

M.JLT anukuii, A.M.I'onsaman, JI.W.3BaBrnu CO0pHUK 33724 110 anredpe
utst 8-9 kinaccoB, YueObHoe mocodue isl yJalmuxcs ¢ yriayOJeHHbIM
M3YYECHHEM MaTEMaTHKH.

2. I'ycera U. JI. COOpHUK TECTOBBIX 3aIaHUM JJIsI TEMATUYECKOTO U
UTOTOBOTO KOHTpOJIs. Anredpa. 8-9 knace. M. «uatemnext-Lieatpy» 2007
3. 3uB b. I'., 'onbauu B. A. lunaktuyeckue matepuainbl. Anredpa 9 kiacc.
YePo-na-Hese Cara C.-IletepOypr. 2004r
4. A.T. Mep3nsk, B. b. ITomukos, E. M. Pabunosuu. M. C. SAxup. Anredpa 9
kiacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE padoThl. M. 3aatenbckuit IeHTp
«Bentana-I'pad», 2021r
5. 10. A. I'nazkoB, M. 4. N'anamBunu, B. . Axpemenkoa. KUM. Anredpa 9
kiacc. M. Ok3amen. 2024
6. b.I'.3uB u np. «I'eomerpus. JlunakTuueckue MaTepraisl A 9 kiaccay,
Mockaa, «IIpocBemenuey, 2004.

7. JI.C.AtanacsH u np. «3yuenue reometpuu B 7, 8, 9 Kitaccax:
METOIMYECKUE peKoMeHaauuu. Kaura quist yaurens», Mocksa,
«IIpocsemienuer, 2008.

8. 0. H. banasn. ['eomeTpus. 3aaun Ha TOTOBBIX YepTEKaxX IJId MOATOTOBKH

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

9. W. P. Beiconkuii. JIugakTudeckue MaTepualibl IO TEOPUH BEPOSITHOCTEH 8-

/

-

O

CepTtudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
LeiicTeutenen ¢ 05,02 00YaIgHHIOsKYPEa «BeposTHOCTH U cTaTucTUKa» B 7-9 kiaccax. M. 2023
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AOKYMEHT NOAMNUCAH
aneirdoHliolhyitmsHERsd - ©. Cepreesa. Meroanyeckne MaTepuaisl o

9. DeKTPpOHHOE n3aanue. M. M\HMHMO. 2018
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HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

PEITY EI'D - O6pa3oBatenbHbiil noptai st noarotoBku k EI'D u 'MA
http://reshuege.ru/

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

Enunas xomnekius mudpoBbeix o0pazoBaTeabHbIX pecypcoB. http://school-
collection.edu.ru/

Karanor obpazoBarensHbix pecypcoB cetu MHTepHeT. http://katalog.iot.ru/
Poccuiickuii o61ieodpazoBaTenbHbiit moptai. http://www.school.edu.ru/

Caitt A. A. Jlapuna: alexlarin.net

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