MUWHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

Komurer no oopasoBannio Cankr-Ilerepoypra

Anvunuctpauus Kpacnorsapaeiickoro paiiona Cankr-IlerepOypra

I'BOY nunei NeS33

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO YUHTEIIEH 3aM JUPEKTOpa MO YBp TUPEKTOP
MaTEMATHUKU U (bHSI/IKI/I Kmroxuua H. B. KYHH M. 1O.
YKuranosa C. W. oT «6» uronst 2026 r. npuka3 Ne430-1 oT «6» UIOHS
[IpoTokon Ne5 0T «6» HIOHS 2026 .
2026T.

PABOYASA ITPOT'PAMMA

yueOHoro kypca «Maremaruka (yriy0Jd€éHHbIA YPOBEHb)»

Auredpa (ID 4084722)

I'eomerpus (ID 4102230)

BepositHocTh M cTatucTuka (ID 4102270)

JUTst oOydaromumxcs 93 kinacca

' C ™
OOKYMEHT NOAMNWUCAH aH
3NEKTPOHHOW NOANUCHLIO
Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
L = 4

kT-IleTepOoypr
2026-2027




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 «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJis
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.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAUMOro i pelieHus 3a7ad MaTeMaTHKU,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHOocTH. Ha ypoBHE OCHOBHOIO 00I1IETO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpOKEeHMA. AnreOpa IEMOHCTPUPYET 3HAYECHHWE MATEMaTUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OIMCAHUS TMPOLUECCOB U  SBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TakxKe JlajdbHEnIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
WHDOpPMATUKHA, W  OBJIAJCHHE HABbIKAMU  JIEIAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJIENH
JUTSl ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHUM B TPUPOAE U
obmiectse. M3yuenue Matepuasna cnocoOCTBYeT pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHslit Kypc anreOpbl XapakTepHU3yeTcs: U3yu4eHUEM JIOTIOIHUTEILHOTO
TEOPETUUECKOI0 anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIIETCS SI3BIKOM JJIs1 OTIMCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MAaTEMaTUYECKHX
YMO3aKJIIOUEHU U TpPUHATbIE B anredpe npaBuia UX KOHCTPYMPOBAHUSA
CHoCcOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUIIMIO, KpPaTKO W HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyUYHO-TEOPETUYECKOTO
MBIIIJICHUST 00Y4YarOIINXCS.

CornacHo yueOHOMYy MaHy B 7-9 kjaccax wu3ydaeTcss Y4YeOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiiacce —
136 yacos (4 yaca B Heento), B 8 knacce — 136 yacos (4 yaca B Heiento), B 9 kiiacce
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J0Ka3aTeNbHYIO0 JUHHUIO. [l[eHHOCTh M3yueHHs TeOMETpHUH Ha YPOBHE OCHOBHOI'O
o011ero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YIUTCS IPOBOIUTH
JI0Ka3aTeNbHbBIC PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBepkaAcHH. Oco00€ 3HAUCHNE JOKa3aTeIbHAS JTHHUS
UMeeT [ yriTyOnEHHOTO 3YYeHHSI MATEMATUKU.

[lenpio M3ydeHus: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  ku3HU.  OOydyamMiics  JOJDKEH  HAYYUThCS  OMNpPEAeIsTb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMHM YepTEX WM PUCYHOK, HAUTH
IUIOMIalb  3€MENBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUIHHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpas, BBIUMCIMUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPUHU.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolHiics YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENH PEaNbHBIX KU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATh aJICKBATHOCThH MOJIYY€HHOTO pe3yibTara.

Oco0eHHOoCTh Y4eOHOT0 Kypca yriTyOJI€HHOTO U3YyUEHHsI TEOMETPUU COCTOUT B
TOM, YTO OOYyYaIOILUECs] HE MPOCTO 3HAKOMSTCS C OMPEACIIEHHBIMU MOHATUIMHU, a
YBEpEHHO OBajieBaloT nMH. CyIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOTO Kypca
r€OMETPUH U3Yy4aroTCs Ha 0oJiee rITyOOKOM YpOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIME MM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAaX, Mpex/e Bcero pusuke u nHpopMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3a1ad.

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax uzydaeTcsl yrIyOJEHHbIA yueOHbIM
Kypc «['eoMerpusi», KOTOpBII BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHuKn», «OKpPYXHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpUroHoMeTpumn», «Ilmomaam», a
Takxe «Metoa koopauHaty, «BekTopb», «[IpeodpazoBaHus IIOCKOCTH.

Ha u3yudenune yueOHoro Kypca «I'eometpusi» orBoautcst 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 vaca (3 vaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HezentO).

B coBpemenHOM 1IM(POBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJBIIYIO0 3HAYUMOCTh KaK C TOUKH 3PEHUS MPAKTUICCKUX MPHIIOKEHUH, TaK U
UX POJM B 00pa3oBaHWHU, HEOOXOIMMOM KaXJI0oMy udeloBeKy. BospacrtaeT umcio
npodeccuii, mpu oBJIaJIEHUN KOTOPBIMU TpeOyeTcs xoporias 6a3oBasi OJTOTOBKA 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 KPUTHYECKU aHAIM3UPOBATH
uH(pOpMaIUIO, TPEICTABICHHYIO B Pa3IMYHbIX OopMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pealibHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpHUHIIUIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3lIMYHBIX cdep KU3HU O0IIecTBa M rocyJapcTBa
npuoOuaeT oOydammxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKU pPA3BUBAET HABBIKM OpraHu3aluy mnepedopa M mojacuéra yucia
BApUAHTOB, B TOM YKCJI€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMU TECOPUU
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 HucclieloBaHus, (HOPMUPYETCS MOHUMaHUE POJIU
CTATUCTUKHU KaK UCTOUYHHMKA COLMAIIBHO 3HAYUMOU MH(OPMALIUU U 3aKIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIUICHUS.

B cooTBeTcTBUM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTpaMMBbI yueOHOTO Kypca
«BeposiTHOCTh U CTAaTUCTHUKA» OCHOBHOTO OOIIEro 00pa30oBaHUsI HA YyIrIIyOJIEHHOM
YPOBHE  BBIJCJICHBI  CICAYIOIIME  COJEPKATEIbHO-METOAUYECKUE  JIMHUMU:
«IIpencraBneHne MaHHBIX M OINHKCATENIbHAs CTAaTUCTUKa», «BeposTHOCTHY,
«JneMeHTsl KOMOWHATOpHUKNY», «BBenenue B Teopuro rpadosy», «MHOKeCTBaY,
«Jlorukay.

Conepxanue nuHuu «lIpencrapieHue NaHHBIX U ONKCATEIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM 1171 (HOPMUPOBAHUS HABBIKOB paOb0ThI C UHGOPMAIIUEH: OT YTCHUS
¥ MHTEpHpeTanuu uHpopMaIuu, IpeIcTaBICHHON B TaOiHIlaxX, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHAIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHus. PaboTas ¢ maHHBIMU,
oOyyJaromuecsi ydarcsi CUMTHIBaTh M HMHTEPHPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpUBaEMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbllloe 3HAYEHHE HMEIT MPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.
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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 pamMkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIMXCS 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 yaeOHOro Kypca «BeposATHOCTh U CTaTHCTHKa» 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 cBoiictBa. CTENEHb ¢ palliOHATbHBIM IMOKA3aTEIEM
U €€ CBOMCTBA.

AuiredOpanyecKue BbIPpaKEeHUA

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

KBagpatueii TpéxuneH. KopHum kBazpatHoro Ttpéxunena. PasnoxkeHue
KBaJIPaTHOTO TPEXWICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

buksanparssie ypaBHeHus. [Iprumepsl TpUMEHEHNI METOI0B PaBHOCUIIBHBIX
npeoOpa3oBaHUi, 3aMEHbI MEPEMEHHOM, TpaUUYecKOro MeToAa NpPH PEIICHUU
ypaBHEHUM 3-i1 U 4-i1 CTETICHEN.

Pemenue qpoOHO-parimOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHM ¢ IByMs IIEpEMEHHBIMU. Perenrne npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHWH ¢ IByMs nepeMeHHbIMH. ['paduueckuii meron
pELICHUS CUCTEMBI HEJIMHEWHBIX YPABHEHUH C IBYMS IepeMeHHbIMU. CUCcTEMA JBYX
HEJIMHEHMHBIX YPAaBHEHUN C IByMs MIEPEMEHHBIMU KaK MOJEIb PEATbHOM CUTYalIUH.

YucnoBble HEpaBeHCTBA. PellieHre JIMHEWMHBIX HEPAaBEHCTB. JloKa3aTeabCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemnieHne KBaapaTHBIX
HEPaBEHCTB rpaUuecKuM METOJOM M METOJ0M HMHTEPBAJIOB. MeTOj] HHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. [IpocTeliire HepaBeHCTBA C TAPAMETPOM.
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HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMU. PelieHne HepaBeHCTBa C JABYyMs
nepeMeHHbIME. CHCTEMBI HEPaBEHCTB C IBYMsI IepeMeHHBIMU. | paduueckuii MeTo 1
PEILICHUSI CHCTEM HEPABEHCTB C JIByMS IEPEMECHHBIMU.

DOyHKIMHA

Oyukius.  CpoiictBa  QyHKUMI:  Hydd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TIPOMEKYTKHA BO3pAacTaHWs M yObIBaHUS (DYHKITUH,
y&THBIC U HeUETHBIC (DYHKITNHN, HAMOOIBIIICe U HAUMEHBIIICE 3HAUYCHUSI (PYHKITUH.

KBampatnunas ¢yakuus u e€ cBoiictBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTUyHOU PyHKIMM 151 perieHus 3a1ad. [loctpoenue rpaduka KBaapaTHuHON
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 GyHKIIMI C TOMOIIBIO TPEOOPa30BAHUN.

Hpo6uo-nuueiinas @yukuus. Mccnenoanue QyHKIMiA.

OyHKIMsA y = X" ¢ HATYpaJbHBIM MOKa3aTeNeM n U e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[lonaTtre 4HCIOBOM mMoOCiIenOBaTeIbHOCTH. KoOHeuHble U OECKOHEYHBIC
ocaenoBaTeNbHOCTH.  OrpaHMyeHHas  MOCIENOBATENBHOCTb.  MOHOTOHHO
BOo3pacraromias  (yObiBaromiasi)  moclieoBaTesibHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJWYHBIM, C MOMOIIBI0 (HOPMYIBI A-TO
YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckass W reomeTpuueckas mnporpeccud. CBoilcTBa UJIEHOB
apupMETHYecCKoil U TeoMeTrpudeckoil mnporpeccuit. dopmynsl n-rO  UiIeHa
apu(pMETHIECKON U reomeTpuueckor mporpeccuii. opmMynabl CyMMBbI MEPBBIX 7
YJICHOB apu(PMETHUECKOM M T€OMETPUYECKOM Mporpeccuil. 3aaunu Ha MPOIEHTHI,
O0aHKOBCKHE BKJIAJIbI, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBaHHUH
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.

I'eomerpusn

Pemienue TpeyrosibHUKOB

CuHyc, KocuHyC, TaHreHic yraoB ot 0° nmo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbl  npusBeneHus.  Pemenue
TPEYTOJBHUKOB. TeopemMa KOCHHYCOB 1 TEOpeMa CUHYCOB. PellieHne npakTHYeCcKuX
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Perenune 3a1au
F€OMETPHUYECKON ONTHKH.

Tpuronometpuyeckue  Qopmyabl A IUIOHIAJM  TPEYroOJIbHUKA,
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I/Ie TPEYroJbHUKOB




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 KOOpAUHAT

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

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. Popmylia pacCTOsHMS OT TOYKM A0 npamou. Ilnomans
napajiesorpaMma B KOOpPJAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeHeHne METOIa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a7a4ax.

BexTopsl

Bektopel Ha miockocTH. CloKEHHWE W BBIYMTAHWE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4yncio. KoopauHaTel
BekTOpa. CIIO)KEHHE M BBIYMTAHWE BEKTOPOB, YMHOXXEHHE BEKTOPA HAa YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha IUIOCKOCTH). Pa3noskeHusi BEKTOpPOB MO Oas3ucy.
CkansipHO€ TPOU3BENCHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI W BBIPA)KCHHUE B
JEKAPTOBBIX KoopAuHaTaX. JIUCTpHUOYTUBHOCTh CKAJISIPHOTO MPOU3BEIICHUS.
CkansipHOE  TPOM3BEACHUE M  INPOEHUpPOBaHHE. [IpUMEHEHUEe CKaIIPHOIro
IIPOM3BEACHUS BEKTOPOB Ul HAxXOXIECHWSA [JUIMH W yriaoB. Pemenue
IreOMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.

JlJIMHA OKPYKHOCTH M IUIOLIAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKHOCTH. [’ pagycHas u paguaHHas
Mepa yIJjla, BBIYMCICHHME JUIMH Iyr OKpyKHocreW. [lmomans Kpyra, cekropa,
cermeHnTa. Mctopuueckue cBeieHUs 00 M3MEPEHUH JJIMHBI OKPY>KHOCTH U IO M
Kpyra.

JIBHKEHH S TIIIOCKOCTH

enTpanbHas cummerpusi. LlenTpanbHo-cuMMeTpuuHble Qurypsl. IToBopor.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapajutenbHBIN TIEPEHOC.

[lonsitue nBwxeHuss W ero cpoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJbNOType, apxXurekrype. Kommnosunuum
JB>KEHUH (Tipocteiiiire npumepsl). [[puMeHeHne B reoMeTpui4ecKux 3a1adax.

4 bBEepPOATHOCTDb U CTATUCTHUKA go

AGESHEH: %&%@%BHHO ymHOkeHuUs. IlepectanoBku u (pakropuan. Yucio
INEKTPOHHOM roanuvch o o
COYETAHUM U TPEYTONBHUK I lackans. (CBoiicTBa uncen couetanuii. buaom HeroToHa.

Copruancer OCA 300 Lo ASSATEHCBTERTEIRERER cnten homGunnaropria
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['eomerpuueckass BepoATHOCTh. CiydaliHBIA BBIOOP TOYKH W3 (UTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH.

Hcnerranus. Ycenex u Heyaada. Cepus uCIbITaHUM 10 iepBoro ycnexa. Cepust
ucnbiTanuii bepHymu. BeposTHOCTH COOBITHH B cepuu HUCHBbITaHUN bepryiu.
CnyualiHbIi BEIOOP M3 KOHEYHOTO MHOKECTBA.

CrnyualiHas BeTMYMHA U paclipeiesieHne BeposiTHocTel. [Ipumepsl ciaydailHbIX
BEJIMUMH. BakHble pacnpeneneHrss — YUCIO MNONBITOK B CEPUU MCIBITAHUN 0
MEPBOTO yCIeXa U YUCIIO YCIIEXOB B CEPUU UCTIbITaHU bepHyIu (reomeTpuueckoe
1 OMHOMHUAJILHOE pacIipe/ieeHus).

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

HepaBenctBo YeObiméBa. 3akoH OoibIIMX YHcesl. MaremaTH4ecKue
OCHOBAHUS U3MEPEHUS BeposTHOCTEN. Poib 1 3HaueHHe 3aKOHA OOJIBIIUX YUCET B
HayKe, B MPUPOJIE U 0OIIIECTBE, B TOM YUCJIE B COIMOJIOTUYECKUX 00CIEAOBAHUIX U
B U3MEPEHUSIX.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA TPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUSA IPOIpaMMbl [0 MaTEMAaTHKE
XapaKTEpU3yKTCS B 4aCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBJICHUEM HHTEpeca K [POLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpaKIaHUHA U pean3alid ero
npaB, MpPEICTaBICHHUEM O MAaTeMaTH4YeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX

/—G—HPMHHQGKJM—HPJMQHQMQM—{[OCTH}KGHHI;’I HayKH, OCO3HAaHHUCM Ba’XHOCTHU
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YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTUE€ B PpELICHWH MPAKTUYECKUX 3a]a4y
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKM3HM Ui YCIEUIHOW MpodeccHoHaNbHOM
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHJUBUIyAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, pPEUICHUH, pPacCyKIEHUN, YMEHHIO BHJIETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTel HAYYHOI'O IMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKu Kak c(epbl 4YeI0oBeUeCKOn
NEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIUBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHUKH U MAaT€MaTHUYECKOW KyJIbTypOW Kak CpPeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOM IE€ATEIbHOCTH;

6) ¢usuyeckoro BocnUTaHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHWE 3HAaHUS B HWHTEpPEcax CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  MUTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH ), COOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO MTpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMaTHYEeCKUX 3HAHUM JIJ1s1 pelIeHus 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpY:KaroIle Cpejibl, IUIAHWPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOJKHBIX MOCJIEACTBHUI 7151 OKPYXKAIOIIEH cpefibl, OCO3HAHUEM II00AIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K U3MEHAIIMMCH YCJIOBUSM COLMAJIBLHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHWM, (HOPMYITHUPOBAThH UJIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX U SBIICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
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NPUHUMAEMbIE DPEIIEHUs U NEUCTBUA, (POPMYIUPOBATH U OLIEHHWBATH 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 YHUBEPCATBLHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jornueckue aeiicTBUs:

BBISBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKUM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHUM, YCTAHABJIMBATH CYIIECTBEHHbBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOAUMOTO aHAJIN34;

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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MMPOBOJUTL 110 C&MOCTOHTC_J:I\BHO COCTaBJICHHOMY IIJIaHY OKCIICPHUMCHT,
Hc%ggwngﬁnweig{%nmmo OCO6eHHOCT€ﬁ MATCMATHUYCCKOI'O O6T>€I(Ta,
33BIECITROCHOHIONBEHTIAB BIBK Ty COODIA;




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
LEJSIMA OOLIEHMS], 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/ie 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pELIEHMs], COINOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTALUU U OCOOEHHOCTEN ayUTOpUU;

NOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMaHAHOW W UHAMBUIYAJTbHON
paboThl MpU pELICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh LeJb
COBMECTHOH JEsTEeNIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOH paloThI,
pacnpenenaTth BUAbl paboT, TOroBapUBaThCs, 00CYXKJIaTh MPOLECC U pe3ysbTar
paboThl, 0600111aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHHsl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOTHl U KOOPAMHUPOBATh
CBOM JICHCTBHS C IPYTMMHU YJIEHAMH KOMaH/bl, OLIEHUBATh KAa4€CTBO PE3yJIbTaTa U
KayeCTBO CBOETO BKJaJla B OOIIMNA pe3yNbTaT 10 KPUTEPUIM, CHOPMYITHPOBAHHBIM
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BBISIBJISITH MPOOJIEMBI NIl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX NPUHATHS PEIICHUH (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIFHO COCTAaBJIATh IUIAH, AJNTOPUTM pEUIEHMs 3aJauyd (UM €ro
4acTb), BBIOMPATh CHOCOO pelieHus C YYETOM HUMEIOUIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

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 KOPPEKTHBbI B JI€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
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 H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PELICHHUS 3a4a4H.

INPEIMETHBIE PE3YJIBTATBI
K xonIry oO0ydueHus B 9 kj1acce 00yJarommics MOTYYUT CIASTYIONINE MPESIMETHBIC
pPE3yIbTaThI:

Yucia 1 BBIYMCTIEHUS

CB0OOHO oOmEpUpOBaTh TOHATUSIMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
palMOHAIBHBIM TOKA3aTeJIEM, HAaXOAWTh KOPEHb K- CTENEHH, CTENEHb C
pallMOHAJIbHBIM TIOKa3aTeIeM, HCMOJb3ys IPH HEOOXOJAMMOCTH KaIbKYJISATOD,
MIPUMEHSTh CBOMCTBA KOPHS /1-M CTENICHU, CTETICHU C PAllMOHAIBHBIM MTOKAa3aTEJIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA ACHCTBUTEIIBHBIX YHUCEN MPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYX ICHUN U JOKA3aTEJIbCTB.

CpaBHHMBaTh U yIHOPSAJOYMBATH JICCTBUTEIbHBIC UHCIA, OKPYIJISATH
JICVCTBUTEJBHBIC YKCIIA, BBINOJIHATh IPUKUAKY PE3yIbTaTa BBIUMCIEHUN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUU.

AuredpanvyecKue BbIPAKEHUA

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

PacknanpiBaTh KBaJpaTHBINA 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,
3aMMCBIBATH PEHIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpumMeHATh METOABl PABHOCHIBHBIX MPEe0Opa30BaHMM, 3aMEHBI TIEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-i1 U 4-1 cTereHel.

Pemlatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIIEHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Pemiath ypaBHEHHUs, HEpPaBEHCTBA M HUX CHUCTEMBbI, B TOM 4YHCIE C
OTpaHUYECHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOAUTH HCCIIEOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
MPUMEHEHUEM rpaUuecKux npecTaBieHUl (yCTaHaBIMBATh, UMEET JIU YPaBHEHUE
WIM CHCTEMa YPaBHEHUI PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuM CHocoO0OM C  MOMOUIBIO
COCTaBJICHUS] YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI ISl COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyallud WM NOPUKIAJIHOW 3a7auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

CB0oOOMHO oOmepupoBaTh MOHATUSIMHU: 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPOMOPIMOHATIBLHOCTh, JIMHEWHAss GYyHKIUS, oOpaTHas
MPONOPLIMOHANIBHOCTD, Mapadosia, runep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 1O €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
00JacTh OMpeNeeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TMPOMEXKYTKH BO3pacTaHuss U yObIBaHUS, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBagpaTHYHyIO (QYHKIHIO 110 (opmyJsie, MPUBOJAUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKU, TCOMETPHH.

Onpenensts nojiokeHue rpaduka KBaAPATUIHON (PYHKITUN B 3aBUCUMOCTH OT
e€ ko pUIIMEeHTOB.

Ctrpouts rpadux KBagpaTUYHOM  (yHKIIMH, OMHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPYHKIMU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a71a4.

Ha npumepe kBaapatnyHoil QyHKIMU cTpouTh rpaduk QyHkimu y =afkx +
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CB0OOHO OMEPUPOBATH MOHATUSAMU: MTOCIEA0BATEIHHOCTD, apuMeTHYECKast
Y TEOMETPUYECKAsI IPOTPECCUMU.

3ajaBaTh IOCJENOBATEIBHOCTH pPA3HBIMU CIIOCOOAMH: OIMCATENIbHBIM,
TaOJINYHBIM, C IOMOILIBIO (DOPMYIIBI 7-T'O WIEHA, PEKYPPEHTHBIM.

BBINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYNI n-rO  4iIeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTHY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YuClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, LUPPOBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W MNPUBOJUTH MPUMEPHl KOHEYHBIX W  OECKOHEYHBIX
[IOCJIEA0BATEILHOCTEH, OIPAHUYEHHBIX  I10CJIEN0BATEIBHOCTEW, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HNmeTs npeacTaBiIeHrnEe 0 CXOAUMOCTH MOCIIEI0BATENBHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[IprMeHATHh METOZ MATEMATUYECKOM MHAYKIIMY [P PEIICHUH 3a1a4.

I'eomerpusn

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUTh C UX
MOMOILBIO PA3JIMYHBbIE B3JIEMEHThI MPSMOYTrOJBHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTs (¢ MOMOIIBIO KaJbKYJIATOPA) JIUHBI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBatbes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHSATH UX IJIS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYrOJIbHUKOBY),
IIPU PELICHUH TIeOMETPUYECKUX 3a1ad. [IpuMeHATh IOJaydeHHbIE 3HAHWUS IIPU
pPELIEHNH MPAKTUYECKHX 3a7ad.

[IprMEHATh TPUTOHOMETPHIO B 331a4aX HA HAXOXKJICHHE TUIOIIAN, BBIBOJIUTH
U BIIaJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epona u
dbopMyITy JUIsl TUTOIAIH BBITYKJIOTO YETHIPEXYTOIbHUKA.

HNmMeTh npencTaBiaeHue 0 TOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYAITUSX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, YIWIAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN F€OMETPUUYECKUX
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CBOOOJHOTO 4JIEHA, MOHUMATh WX T€OMETPUYECKHI CMBICI U CBS3b YIJIOBOTO
K03 uIMEeHTa ¢ BO3pacTaHUEM U yObIBAHHEM JTMHEHHON (PYHKIIMH. YMETh peliaTh
METOAOM  KOOpPAMHAT  3aJaudd,  CBS3aHHBIE C  NAPAUICIBHOCTBIO U
NEPIEHANKYJIIPHOCTBIO TPSMBIX, IEPECEYEHUEM IPSAMBIX, HAaXOXKJICHUEM TOYEK
IIEPECECUCHHS.

BeiBomuTh M BIAAETh YpPAaBHEHUEM OKPYKHOCTH. Mcmonp3oBaTh MeETOX
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUN OKPYKHOCTEM M NpsMbIX. Braners
dopMysaMu paccTOSSHUSL OT TOYKHM 1O MPSIMOM, IUIOUIa[M MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmwaau. lloap3oBaThCs
METOI0M KOOpPAMHAT Ha INIOCKOCTH, IPUMEHSATD €T0 IPU PELIEHUU FEOMETPUYECKHUX
M TPAaKTUYECKUX 3a1ad. [IpuMeHsATP METON KOOpAMHAT B  IMPAKTHUKO-
OPHUEHTUPOBAHHBIX T€OMETPUYECKHUX 3aJa4ax.

Biianerp noHsATHEM BEKTOpAa. YMETh CKIAAblBaThb W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh MPABUIAMU TPEYIOJbHHMKA U IapajliesaorpaMma.
Branerp mpakTUYECKUMH HHTEPIIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTp ClI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpAa Ha YUCJIO B KOOPINHATAX.

Wmets npencraBieHue o 06asuce (Ha miIockocTH). PackiiaapiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKAX COOTHOIICHUH. IIpUMEHATh TMONy4YEeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3UYECKUX 3a/1a4ax.

Biianerb NOHATHEM CKaJIspPHOTO IIPOM3BENECHUSA BEKTOPOB, IOHMMAaTh €ro
r€OMETPUYECKUM CMBICII U YBEPEHHO I10JIb30BATHCS €r0 BBIPAKEHUEM B IEKaPTOBBIX
KOOpAMHATax. 3HaTh TUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBS3b C
npoenupoBaHueM. [IpuMEHATP  CKalApHOE TNPOWU3BEICHHE BEKTOPOB IS
HaxOXJIECHUS [JWMH K YIJIOB. Pematb reoMeTpuyecKkne 3aJadyd C IOMOIIbIO
CKAJIAPHOIrO npousBeneHus. Vcnonp30BaTh CKaIsIpHOE NMPOU3BEACHUE BEKTOPOB B
anredpanuecknx U (PU3ndecKux 3agavax.

Bianerb MOHATUSAMH MPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATh IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHUS MPU
pellIeHNH TPAaKTHUYECKUX 3aJad. 3HAaTh HCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTUHBI OKPYKHOCTH U ILTOIIAAUN KPYTa.

Nmerps mnpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBUXKEHUSX.
Haxonuth ocu, UEHTPhl CUMMETpUU (UTyp, LEHTPhl MOBOPOTA, HAXOJIUTh
KOMITO3UIIMKA TIPOCTEHIMX TpeoOpazoBanuii. [IpuMeHATh NBWKEHUS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.
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BeposiTHOCTB M CTaTHCTHKA

[Tonp30BaThcsl KOMOMHATOPHBIM MPAaBUJIOM YMHOXKEHHUS, HAXOAUTh YUCIIO
IIEPECTaHOBOK, YMCJIO COYETAaHMM, MOJIb30BAThCS TpeyroiabHUKoM [lackamsa mpwu
pEILICHNN 3a]a4, B TOM YHMCJIE HA BBIYUCIIEHUE BEPOSTHOCTEN COOBITUH.

Hcronb30BaTh  IMOHATHE  IEOMETPUYECKONW  BEPOSATHOCTH,  HAaXOAUTh
BEPOATHOCTH COOBITUH B OIBITaX, CBA3AHHBIX CO CIy4aHBIM BBIOOPOM TOYEK M3
TUIOCKOM (PUTYpBI, OTPE3Ka, IJIMHBI OKPY>KHOCTH.

HaxoauTs BEpOSTHOCTH COOBITUI B OMNbITaX, CBA3AHHBIX C UCHBITAHUSAMU 10
JOCTHKEHHMSI IIEPBOIO yCIIEXa, B CEpUAX UCIBITAaHUNA bepHyun.

VMeTp npencTaBlIeHHE O CIyYalHbIX BEJIMYMHAX M ONO3HABATh CIIy4YalHBIC
BEJIMYMHBI B  SIBJICHHUSX OKPYXAIOLIEr0O MHUpPA, OINEpUPOBaTh IMOHSATUEM
«pacnpesiesICcHHEe BEPOSITHOCTEN». YMETh CTPOUTH PACHIPENEIICHUS] BEPOSTHOCTEN
3HAYEHHUN CITyYalHbIX BEJIMYMH B U3YYEHHBIX OIBITAX.

HaxonnuTe MaTeMaTH4ECKOE OKUIAHUE U JUCIEPCUIO CIyYalHOW BEJIMYUHBI
0 pacHpelesieHut0, TPUMEHATh YHCIOBBIE XapaKTEPUCTHUKUA HU3YUYEHHBIX
pacnpeneNieHuid MPU pelICHUHN 3a/1a4.

NMeTs TpeacTaBlIEHHE O 3aKOHE CIyYaMHBIX YHCEN KaK O IPOSBICHHUU
3aKOHOMEPHOCTH B CIyYallHOM HW3MEHUYMBOCTH, IIOHMMaTb MaTEMaTUYECKOE
000CHOBaHUE OJIM30CTU YACTOThI U BEPOSTHOCTU COObITHS. VIMETh mpeicTaBieHue
O pOJIK 3aKOHA OOJBIIKUX YHCEI B IPUPOJE U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE
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bu6mmorexa [IOK
1 OVYHKIINU 25 1 https://m.edsoo.ru/133deab
a
YPABHEHUS 1 bu6nmoreka [JOK
2 HEPABEHCTBA. 15 1 https://m.edsoo.ru/133deab
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AJI'EBPAYECKUE

BBIPAKEHM L. Crenens ¢ 10 1
palMOHAIbHBIM IIOKA3aTEIIEM

bu6mmoreka [IOK
https://m.edsoo.ru/133deab
a

[ToBTOpenue, o6o0mIEeHNE,

bubmuorexa [JOK

N 36 1 https://m.edsoo.ru/133deab
CUCTEMaTHU3alusl 3HAaHUU .
OBHLIEE KOJIMYECTBO YACOB 136 7
1O ITPOI'PAMME
I'eomerpus
KounuectBo yacos DJIeKTPOHHbBIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB u TeM KourtpoJabubie
n/n Bcero o0pa3oBaTe/ibHbIE
NPorpamMmbl padoThbI
pecypcbl
Bexropsi 10 bubnunorexa LIOK
https://m.edsoo.ru/dddde230
bubnunorexa LIOK
Merox koopaiHar 15 ! https://m.edsoo.ru/dddde230
Pemenne 20 | bubnunoreka LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/dddde230
JliiHa OKPYKHOCTH 16 | bubmuoreka [IOK
U IUIOWIAAb Kpyra https://m.edsoo.ru/dddde230
[Tomo6ue 10 bu6nmorexa LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/dddde230
JIBrkeHus 10 | bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/dddde230
[ToBTOpEHUE,
000011IcHNE, 21 bubnmorexa LIOK
CHUCTEMAaTHU3ausa https://m.edsoo.ru/dddde230
3HAHUU
OBILIEE KOJIMYECTBO 102 4
YACOB I10 [TIPOT'PAMME

BeposiTHOCTB M CTATHCTHKA

-

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undpossbie)
pa3aeiioB M TeM KonTpoJbHble
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI
pecypcsl
N
OOKYMOBTOPGIH R FDSH 8 3 Bu6mmorexa LIOK
INEKTP@H#¢CH NOANMUCHIO https://m.edso0.ru/8b68c39f
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https://m.edsoo.ru/8b68c39f

OJIEMEHTBI bubnunorexa LIOK
KOMOWHATOPUKH https://m.edsoo.ru/8b68c39f
['eomerpuueckas bubnmnoreka HOK
BEPOSATHOCTH https://m.edsoo.ru/8b68c39f
HcnbiTanus bubnunoreka LIOK
bepnynnu https://m.edsoo.ru/8b68c39f
Bbubnunoreka LIOK

CiyyaliHasi BeTUYrMHA

YuciaoBble
XapaKTEPUCTUKU
CIIy4alHbIX BEJTMYUH

https://m.edsoo.ru/8b68c39f

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

3aKkoH 0OJbIIHUX
qucen

bubnunorexka LIOK
https://m.edsoo.ru/8b68c39f

IToBTOpEHME,
00001IeHN e,
cucTeMaTu3anus

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

3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1. A.T. Mep3nsk, B. b. Ilononckuii. Anredpa-9: yueOHUK C yriryOJIEeHHBIM
nzyueHnem marematuku. M. M3natenwckuii nientp «Benrana-I'pady», 20151
2. JI.C.AranacsH u qp. «I'eomerpus. YueOHUK ajis 7 — 9 kinaccoB
o0mreoOpazoBaTeNnbHbBIX yUpexaeHui», Mocksa, «[Ipocsemnienue», 2023
3. W. P. Beicoukuii, 1. B. flmenko. BeposiTHOCTh U cTaTucTuka 7-9, yueOHUK,

6a30BbIil ypoBeHb. M. «lIpocBemenuey» 2023

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

'a o 1 n M{@%&M.Fonbzmgﬂ, JI.W.3BaBuu COOpHUK 33724 1O ajredpe

3NEKTPOHHOW NOANUCHLIO
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https://m.edsoo.ru/8b68c39f
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https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

M3YyYEHHEM MAaTEMaTUKH.

2. I'ycera U. JI. COOpHUK TECTOBBIX 3aIaHUH JJIsI TEMATUYECKOTO U
HUTOTOBOTO KOHTpoJs. Anrebpa. 8-9 kinacc. M. «uTtemnext-Lieatp» 2007

3. 3uB b.I'., l'onpauu B. A. lunaktudeckue maTepuaibl. Anredpa 9 kiacc.
YePo-na-Hese Cara C.-IletepOypr. 2004r

4. A.T. Mepzisik, B. b. Tlononckuit, E. M. Pabunosuu. M. C. Sxup.
Anre6pa 9 kinacc. CaMOCTOATENIbHBIE U KOHTPOJIbHBIE Pa00THI. M.
Nznarensckuii nentp «Benrtana-I'pady», 2018r

5. 10. A. I'nazkos, M. {l. 'anamBunu, B. . AxpemenkoBa. KUM. Anre6pa 9
kiacc. M. Dk3amen. 2024

6. b.I'.3uB u np. «I'eomerpus. {unakrudeckue MaTepuaibl Juis 9 kiaccay,
Mockaa, «IIpocsemenue», 2004.

7. JI.C.Atanacsu u np. «3yuenue reomerpuu B 7, 8, 9 Knaccax:
METOAUYECKUE pekoMeHaauu. Kaura nisa yunrens», Mocksa,
«IIpocBemienuey, 2008.

8. 2. H. banasn. I'eomeTpus. 3aaun Ha TOTOBBIX YepTeKax IJI MOATOTOBKU
k ['A u EI'D 7-9 knacc. PocroB-Ha-Jlony. «®@enuke» 2013
9. W. P. Beicomkuii. JlugakTudeckue MaTepualibl IO TEOPUH BEPOSITHOCTEH 8-
9. DnexkTponHoe n3ganue. M. Miimamo. 2018

10. E. N. Kynpuenko, T. @. Cepreea. MeToauueckrne MaTeprabl 10

/—OMM_W U cTaTUCTHUKa» B 7-9 knaccax. M. 2023
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

PELIY EI'D - O6pa3oBatenbHblii nopTai ais noarotosku k EI'D u TMA
http://reshuege.ru/

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

Enunas xomnekius mudpoBbeix 00pazoBaTeabHbIX pecypcoB. http://school-
collection.edu.ru/

Karanor o6pa3zoBatenbhbix pecypcoB cetu UutepHert. http://katalog.iot.ru/
Poccuiickuii o61ieodpazoBatenbHbiii mopTai. http://www.school.edu.ru/
Caiit A. A. Jlapuna: alexlarin.net

Axnacc. O6pazoBatenbHas miargopma. http://www.yaklass.ru/testwork
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-
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