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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma BHEYpOUHOU NEATENBHOCTM OPHUEHTHUPOBAHA HAa PACCMOTPEHHME OTAEIBHBIX
BOIIPOCOB MaTEMATUKH, KOTOPBIE BXOJIAT B COJIEP)KaHUE TOCYIaPCTBEHHOW UTOTOBOW aTTECTALIUU
110 MaTEMAaTHKE 3a KypC OCHOBHOM LIKOJIBI. [Iporpamma qONOIHAET U pa3BUBACT LIKOJBHBIN KypC
MaTeMaTHKH, a TAKXKe SIBISIETCd MHPOPMALMOHHONW MOJAEPKKOM JalnbHEeHIIero oopa3oBaHus B
CTapliell IIKOJIE W OpPUEHTUPOBAaHA HA YAOBJIETBOPEHHME O0Opa30BaTEIbHBIX NOTPEOHOCTEH
IIKOJIFHUKOB, WX aHAJTUTUYECKUX U CHHTETHYECKUX CITOCOOHOCTEH. OCHOBHAS MAES MPOTPAMMBI
BHEYPOUHOM JEATEIbHOCTH 3aKJIIOUE€HA B PACIIMPEHHUU WM YIIIYOJEHUU 3HAHUM ydallluxcs IO
HEKOTOpBbIM pa3jielaM MaTeMaTHKH, B OOECIeYeHUH MPOYHOTO M CO3HATEIbHOIO OBJIAJECHUS
YYalIUMHUCS CHUCTEMOW MaTeMaTH4eCKMX 3HAaHUW M YMEHMH, HEOOXOAMMBIX MpU cAaye
BBIITYCKHOI'O SK3aMEHa.

B nponecce ocBoeHust cofepakaHusi TPOrpaMMbl YYEHUKH OBJIaJIEBAlOT HOBBIMU 3HAHUSMU,
00oTramanT CBOM KU3HEHHBIH OMNbBIT, MOJYYarOT BO3MOXKHOCTh HMPAKTHUYECKOTO MPUMEHEHUS
CBOMX  MHTEJUIEKTYaJIbHBIX, OpraHU3aTOPCKUX  CHOCOOHOCTEH,  pa3BUBAIOT  CBOM
KOMMYHUKATUBHBIE CIIOCOOHOCTH, OBJAAEBAIOT 00mey4eOHbIMU  yMeHusMH. OcBoeHue
MIPEIMETHOTO COJIEPKAHUS MPOrPaMMBbl U CaM IPOIIECC M3YUEHUSl €ro CTAHOBSITCS CPEICTBaMH,
KOTOPBIE 00€CTIEUNBAIOT TIEPEXO] OT OOYUCHUS YUaIUXCS K UX CaM000pa30BaHUIO.

OcBoeHne mporpaMMbl MpeArnojaraeT oOecrnedeHne MOJIOKUTEIbHOH MOTHBALUU
yyaluxcs Ha OBTOPEHHE paHee U3Y4eHHOT0 MaTepurala, BblJeJIeHUE Y3JI0BBIX BOIIPOCOB Kypca,
MpeHa3HaYeHHBIX U1 MOBTOPEHHS, UCIOJIb30BAHHE CXEM, MOJIENel, OMOPHBIX KOHCIEKTOB,
CIPaBOYHHKOB, KOMIBIOTEPHBIX TECTOB (B TOM YHCJIE€ HMHTEPAKTUBHBIX), CaMOCTOSTEIbHOE
cocTaBJieHUE (MOJICTUPOBAHNE) TECTOB aHAJIOTHYHBIX 3amaHusiM OI'D.

MeTo100THYeCKO OCHOBOM MpeajiaraéMoil MPOTrpaMMbl  SBJISIETCS  JIE€ATEIIbHOCTHBIN
noaxox K oOydeHuto martemaruke. JlaHHBIH moaxon mpenmnojaraer oOydyeHHE HE TOJBKO
TOTOBBIM 3HAHMSIM, HO M JIEATENBHOCTH MO NPUOOPETEHUI0 ATUX 3HaHUHU, CrnocoOoB
pacCyXJIeHHH, AO0Ka3aTeabCTB. B CBA3M € 3TMM B HpolLiecCe HM3YYEHHs] Kypca ydallumcs
MpEeAIararoTcsa 3aJaHusl, CTUMYJIHPYIOIIUE CaMOCTOSITENIBHOE OTKPBITUE MMU MAaTEMAaTHYECKUX
(hakTOB, HOBBIX, PaHEE HEU3BECTHBIX, IPUEMOB U CIIOCOOOB PEIICHUS 3a/1a4.

Lenb BHEYPOUHOIi 1esITeIbHOCTH . 00ecTIeyeHIE HHIUBUIYAIBHOTO U CUCTEMATUYECKOTO
COTPOBOXKACHUS ydarmuxcs 9-x KJIacCcoB MpU MOJTOTOBKE K TOCYAapCTBEHHOMY 00s3aTeIbHOMY
9K3aMEHY M0 MaTeMaTHKe.

Sagaun:

1. Pacmmpenue u yrioyOneHHne HIKOJIBHOTO Kypca MaTeMaTHUKH.

2. Axrtyanuzaius, cucTeMaTu3anus 1 0000LIeHre 3HAHUN yJalluXcsl I0 MaTeMaTHKe.

3. @opMHpOBaHHE Yy YyyalluXcs IOHMMaHHUS pOJIM MAaTEMAaTHUYECKHX 3HAHUA Kak
HMHCTPYMEHTA, MMO3BOJISIFOIIETO BHIOPATH JIYUILITUI BapUaHT ACWCTBUI U3 MHOTHUX BO3MOKHBIX.

4. Pa3BUTHE UHTEpECA YUALIUXCS K U3YUYEHUIO MAaTEMATUKH.

5. Pacuimpenue HaydyHOTO Kpyro3opa y4Jammxcs.

6. OOyueHue yyalmmxcsi pelIeHUI0 y4eOHBIX U JKU3HEHHBIX MpoOjeM, crocodaM aHaiusa
nH(popMaluY, TOTy4aeMol B pa3HbIX opMax.

7. ®opMmHpOBaHME NOHATUS O MAaTEMaTHYECKMX METOAAX IIPU PELIEHUM CII0XKHBIX
MaTeMaTHYeCKHX 3a/1a4.

8. O0yueHue 3anonHeHuto Oi1ankos OI'D.

9. llcuxonoruueckas noarotoska k OI'D.

Opranu3anus 3aHITUH BHEYPOUYHOH JEATEIBHOCTH JIOJDKHA CYNIECTBEHHO OTJIMYATHCS OT
YPOUHOI: ydYameMycss HEoOXOJMMO JlaBaTh JOCTATOYHOE BpEeMsi Ha  pa3MbIILICHUE,
MIPUBETCTBOBATH JIIOOBIC TOIBITKH CAMOCTOSITENIbHBIX PACCY)KJICHHI, BBIIIBUXKCHUS THIIOTE3,
croco0OB pelieHus 3agad. B mporpaMmMe 3ajlokeHa BO3MOXKHOCTH JU(QEpeHIINPOBAHHOTO
oOyueHusl.



[IpumensitoTcst  cienyroomue BHABL _ JCATEIbHOCTH HA  3aHATUAX:  OOCYXKICHHE,
TECTUPOBAHUE, KOHCTPYUPOBAHUE TECTOB, 3a/laHHIA, NCCIIEA0BATEIbCKAs ACATEILHOCTh, paboTa ¢
TEKCTOM, JUCHYT, 0030pHBIC JICKIIUH, MUHHU-JCKIMH, CEMHHAPbl M MPAKTUKYMBbI MO PELICHUIO
3a]1a4, IPELYCMOTPEHBI KOHCYJIBTALINH.

CyliecTBeHHBIM SBIISICTCS OpraHu3anusi paboThl MO OOYYEHHWIO 3aroJIHEHHUsS OJIaHKOB
WTOTOBOM aTTECTAaIlMU, 4YTO, O€3yCIOBHO, OyJET CIOCOOCTBOBATH CHATHIO ICHUXOJOTUYECKOTO
HaIpPSDKEHUS yJyallluXxcsl mepes Mpolenypoil 3Kk3aMeHa.

Metoapl U  Qopmbl oOyueHust ompenernstorcss TpeboBanusimu DPIOC, ¢ yderom
WHIMBHIYAIBHBIX W BO3PACTHBIX OCOOCHHOCTEH ydJamuxcsi, pa3BUTHS U CaMOPa3BUTHUSA
JUYHOCTH. B CBSI3M C 3TUM ONpEIENeHBl OCHOBHBIE NPHOPHUTETHI METOJWKU H3YYCHUS
AJIEKTUBHOTO Kypca:

e 00ydeHHe yepes3 OMbIT U COTPYAHUYECTBO;

e  HMHTEPAKTHBHOCTH (paboTa B MaJbIX I'PYIIaxX, POJIEBBIE WIPHI, TPCHUHTH, BHE 3aHATHH -
METO/1 IPOEKTOB);

e  JIMYHOCTHO-AEATEIbHOCTHBIM U CyOBEeKT—CyOBbEKTUBHBIN NOaX0 ] (OoJibllIee BHUMAHHUE K
JUYHOCTH YJallerocs, a He UeNsIM YUUTeNsl, paBHOIIPABHOE UX B3aUMOJIEHCTBHE).

@DOopMBI ¥ METO/IbI KOHTPOJIS: TECTUPOBAHKE, CAMOIIPOBEPKA, B3aUMOIIPOBEPKA yJaIllUMHUCS
Ipyr apyra, cobecejoBaHNe, MUCbMEHHBIA U YCTHBIN 3a4eT, IPOBEPOYHbIE MTUCbMEHHBIE PA0OTHI,
HaOmonenne. KomnuecTBo 3afaHuii B TecTax MO KaXJOW TeMe HE OJMHAKOBO, OHHM HOCST
KOMIIJIEKCHBIA XapakTep, U OoJiblias 4acTh UX MpPU3BaHA BBISIBUTH YPOBEHb 3HAHUM M yMEHUM
TECTHUPYEMOTO.

Opranuzanys U IpOBEICHHUE aTTECTAllMY yYaIlIUXCs

[IpenycMoTpeHO mpoBeAeHHE TPOMEKYTOUHBIX 3a4€TOB 10 OKOHYAHUIO KaXJA0ro MOy,
BBITIOJTHEHUE TBOPUYECKUX 3aJJaHUH U UTOTOBOM 3a4€THOM pabOTHI.

[Ipn npocmymuBaHuu OJOKOB JIEKIMOHHOTO MaTrepuaja M IPOBEIEHUs CEMHUHapa,
3aKpEIUISAIONIeT0 3HAHUSA Y4YalluXcs, NPEAyCMaTpUBAETCS WHIMBUIYAIbHOE WU TPYIIOBOE
JOMalllHee 3aJlaHue, COJepiKallee JJIEMEHThl HCCIeI0BaTeIbcKo paldoThl, 3adayd  Ajs
CaMOCTOSITEJILHOTO pEIlIeHHUs. 3allliTa pelIeHuid U Pe3ylbTaToOB HCCIEAOBAHUN MPOBOAUTCS HA
BBIZICICHHOM JJIsi 3TOrO 3aHSATHM M OILICHMBAETCS IO NATHOAJUIBHON CUCTEME WM CHUCTEME
«3aueT-He3a4eT», B 3aBUCUMOCTH OT YPOBHS MOJATOTOBICHHOCTH TPYIIIIHIL.

MeToanueckne peKOMEHIANH [0 PEATH3AAN IPOTPAMMBI

OCHOBHBIM JTUJAKTHYCCKHM CPEJICTBOM JUIS MIPEUIaracMou IpOTPaMMBbI SBJISTIOTCS TEKCThI
paccMaTpUBaeMBbIX TUIIOB 3a/1a4, KOTOPbIE MOTYT OBITh BEIOPAaHbI H3 Pa3HOOOPa3HBIX COOPHHUKOB,
pasnuunbix BapuaHToB [ A, oTkpsiToro 6anka 3aganuii OI'D UM COCTaBIEHbI YUUTEIEM.

s Gonee 3 dexkTuBHON pabOThl ydalIuXcsl 1eIeco00pa3HO B KauecTBE JTUJAKTHYECKHUX
CpPE/ICTB HMCIOJB30BaTh MEMAPECYPChI, OPraHU30BbIBATH CAMOCTOSTEIBHYIO pa0OTy YUaIIuXCs C
WCIIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH, B TOM YHCJIEC OCYIIECTBIIATh
KOHCYJIbTAI[HOHHBIC TIPOLICAYPHI Yyepe3 (opyM, YaT, IEKTPOHHYIO MOUTY.

BapuaHThl KOHCTPYUPOBAHUS YY€OHOIO MJIaHa BHEYPOUHOU AEATEIILHOCTH

[IporpamMmma noctpoeHa mo MOAyJIbHOMY NpUHIMMIY. KosnuecTBo Moaynel mpeacTaBlIeHO
Ype3BbIYaHO IIMPOKUM CIIEKTPOM (8 Mojysei, kaxapli pa3padoTad Ha 11 yacoB u 16 4acoB) u
SBJISICTCSI U30BITOYHBIM 110 OTHOLIEHHIO K KOJMYECTBY YacOB BHEYPOUYHOH JeATeNbHOCTH. Tak,
U1l HallOJTHEHHUsl yUeOHOTo IIaHa BHEYPOUHOHU JesTeIbHOCTH Ha 34 yaca He00X01MMO BBIOpaTh
mo0bie Tpu Moyt o 11 yacoB Iuroc UTOroBoe 3aHATHE | yac WM aBa MoAyis mo 16 vacos
IUTIOC UTOTOBOE 3aHATHE 2 Yaca; JJIs HAIOJIHEHUs Y4eOHOTO IUIaHa BHEYPOUHOH JesITeIbHOCTH
Ha 68 yacoB HeE0O0X0AMMO BbIOpATh JItOOBIE HIECTh MOAyiel mo 11 "acoB m 2 yaca UTOrOBOE
3aHATHE WU YEThIpe MOAYJIA 10 16 yacoB, B 3TOM Cilydae Ha HTOTOBOE 3aHATUE ocTaeTrcs 4 Jaca
WK JTF000 Jpyroil KOMIUIEKT U3 MPEI0KEHHOTO epevHs MOAyIeH.
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Takum 00pa3oMm, y4YHTENIO MPEJOCTABISIETCS BO3MOKHOCTH ONPEACTSATHh COJCpKAHUE
BHEYPOUYHOH [ESATEIBHOCTH COTJIACHO 00pa30BaTENIbHBIM IMOTPEOHOCTSM YUYaIIHUXCS, YPOBHIO
OCBOEHHMS HIKOJBHOTO Kypca MaTeMaTuku (6a30BbId, MOBbIIEHHBIH), YMK, 10 KoTOpOoMy uaer
oOyueHue MaTeMaTHKe.

Bapuantsl popMupoBanns y4eOHOro niaHa

[1nan BHEYpouHO# AesitenpHOCTH Ha 34 yaca

Ne m\it HasBanue momyss KomudectBo wacoB
1 Monynb Nel 11 16
2 Monynp Ne2 11 16

3 Motyib Ne3 11 -

4 Hrtorosoe 3ansitue 1 2
Hroro 34 34

[11aH BHEYpOUYHOU AEATENBHOCTH Ha 68 4acoB

Ne m\mr Haspanue moayss KomaecTBo wacos
1 Monynb Nel 11 16
2 Monayns Ne2 11 16
3 Momyns Ne3 11 16
4 Monayns Ned 11 16

5 Moy Ne5 11 -

6 Monayns Ne6 11 -

7 Wrorosoe 3ansitue 2 4
Hroro 68 68

YYEBHO-TEMATUYECKHH IVIAH
BHEYPOYHOH /1eATeJIbHOCTH

(HabGop moxy.Jieit 1J1s1 HATIOJIHEHUS Y4e€0HOT0 IJIAHA)

Ne | Coneprxanue yqaeOGHOTO Kon-Bo | B ToMm uncrne ®opwmpbl 3aHsTHE | DOPMBI KOHTPOJIS
n/m | marepuana YaCOB | jleKLUH | IPAaKTHKYM
1. | Moayan» «Ymuciua. 11/16 3/5 8/11
ToxknecTBeHHBIE
npeoodpa3zoBaHUs»
1.1. | MHOecTBO 4/6 1/2 3/4 MuHu-IeKIHs, Hab6monenue,
AEHCTBUTEIBHBIX YHCEIT HPaKTUKYM, UTPa | CAMOCTOSITENIbHAs
pabota
1.2. | TIpeoOpa3zoBanus nenbix u | 4/6 1/2 3/4 MuHu-nexuus, HaGmonenue,
APOOHO-PAIIMOHATBHBIX HPaKTUKYM, B3aHMOIIPOBEpKa
BBIPAXKCHHI o0cyxieHne yYaIIAMHCS IPyT
Apyra
1.3. | [Ipeo6pazoBanus 3/4 1/1 2/3 [IpakTukym, HabGmronenue,
BBIPAXKCHHH, COJICPIKALINX KOHCYIIbTaIHS, TectupoBanue,
3HAK MOJIYJISI WIIH paboTa ¢ CaMOIPOBEpKa,
KBaJIpaTHbIC KOPHU Onankamu A 3auer




2. Monyab «YpaBHenusi» | 11/16 4/5 7/11
2.1. | Jluneiinoe ypaBHEHHE U €r0 2/3 1/1 1/2 MuHnu-nexuus, Hab6mronenue,
KOpHH MPaKTUKYM TECTUPOBAHUE
2.2. | KagpaTHoe ypaBHEHHUE U 4/5 1/2 3/3 MuHU-TEKIHA, Habmronenue,
€ro KopHu MPaKTUKYM, B3aHMOIIPOBEPKA
o0cyxaeHue YUaIIUMUCS IpYyr
Jpyra
2.3. | dpobHo-parroHaabHbIe 2/4 1/1 1/3 [IpakTukym Hab6mronenue,
ypaBHEHHA MIPOBEPOYHAs
paborta
2.4. | Cucrembl ypaBHEHMI 3/4 1/1 2/3 3aHsTHE- Hab6monenue,
0o0cyxIeHue, TectupoBanue,
KOHCYJIbTAIHS, caMoITpoBEpKa,
HCCIIEIOBATENLCK | 3a4eT
ast pabora, pabota
¢ omankamu 'NA
3. | Moayab «HepaBencrBa» | 11/16 3/6 8/10
3.1. | KBanpatHbie HepaBeHcTBa | 3/4 1/2 2/2 MuHu-1eKnus, HabGnronenwue,
1 UX CUCTEMBI PaKTHKYM B3aMMOTIPOBEPKa
3.2. | HepaBenctBa ¢ aBymst 3/4 1/2 212 [TpakTuKyMm, Hab6ronenue,
MIEPEeMECHHBIMHU U HX 3aHATHE- caMoTIpOBEepKa
CUCTEMBI 00CyXIeCHNE
3.3. | Meroa unTepBaioB 5/8 1/2 4/6 O630pHast HaGmonenue,
JIEKITHS, TectupoBanue,
MPAKTHKYM, CaMOTIpOBEpKa,
KOHCYJIbTaIMS, 3auer
pabora ¢
omankamu ['TA
4, Moayab «®@yukuuu 1 ux | 11/16 3/5 8/11
rpapukm»
4.1. | Jluneiinast pyHKIus 3/4 1/1 2/3 MuHu-nexnms, Ha6monenue,
NPaKTUKYM IIPOBEPOYHAs
paborta
4.2. | KBagparuuHast QyHKIUS 4/6 1/2 3/4 [pakTUKyM, Ha6monenue,
3aHATHE- HccnenoBaTenbek
KOHCTPYHPOBAHHE | U TPOCKT
4.3. | T'paduku pyHKIHiT 4/6 1/2 3/4 3ansiTHe- HaGmonenue,
oOcyxieHue, TectupoBanue,
JIAJIOT, UIpa, CaMOITPOBEPKa,
KOHCYJIbTAIIHS, 3a4eT
pabota ¢
omankamu 1A
5. | Monyab «TekcToBblie 11/16 4/4 7/12 [Ipaktukym, urpa | Habmronenue,
3aga4um» CaMOIIpOBEpKa
5.1. | 3amaun «Ha OBUKEHUEY 2/3 1/1 1/2 [Ipaktukym, urpa | Habmronenue,
CaMOIIpOBEpKa




5.2. | Bagauu «Ha COBMECTHYIO 2/3 1/1 1/2 [TpakTukym, urpa | Habmonenwue,
paboTty» CaMOTIPOBEpKa

5.3. | [IpouieHTHbIC BhIuucHeHus | 2/3 1/1 1/2 [TpakTuKyM™m, Habmonenue,

B )KU3HEHHBIX CUTYaLUAX 3aHsATHE- caMOTIpOBEpKa
KOHCTPYUPOBAHUE

5.4. | 3agauu Ha cMecH, CrutaBel, | 2/3 1/1 1/2 [TpakTuKyM™m, Habmonenwue,

pacTBOPBI 3aHsATHE- B3aMMOTIPOBEPKa
KOHCTPYHUPOBAHUE

5.5. | [Ipaktuko- 3/4 -/- 3/4 3aHsTHE- Hab6ronenue,

OpPHEHTHPOBAHHBIE 3aa4YH oOCyxJeHue, TectupoBanue,
KOHCYJIbTAIIHS, caMoIIpOBepKa,
pabora ¢ 3auer
Omankamu ['MMA

6. Monyab 11/16 4/5 7/11
«Kom0unaTopuka.

Teopusi BeposiTHOCTEI»

6.1. | Cnyuaiinbie cooOwITH, | 4/6 1/2 3/4 3ausarue- Habmronenue,
reoMeTpudecKkas o0CyxXJeHue, pE3yJIbTAThI
BEPOSTHOCTh HPAKTHKYM, KOHCTPYHUPOBAHHS

MUHH-JICKIHS,
urpa

6.2. | DneMeHTHI 5/6 2/2 3/4 3aHsTHe- Ha6monenue,
KOMOMHATOPUKH 00CyXIeHHE, TectupoBanue,

MUHHU-JICKIHS, 3a4eT
urpa,
KOHCYJIbTAIIHS,
pabora ¢
6mankamu ['MTA
6.3. | CayuaiiHble BeJTHUUHBI 214 1/1 1/3 O630pHast Hab6:ronenue,
JIeKIIHS, B3aUMOIIPOBEPKa
PAKTHKYM
7. | Moayas «IlLtanumerpus. | 11/16 4/5 7/11
MHOroyroJibHuKH»
7.1. | TpeyroJbHUKH 4/5 212 2/3 O0630pHast HaOnronenue,
JIeKIIHS, B3aUMOIIPOBEPKa
PAKTHKYM

7.2. | lTogobue 3/5 1/2 2/3 [pakTUKyM, Hab6monenue,
3aHsTHE- TECTUPOBAHHUE
KOHCTPYHPOBaHUE

7.3. | UeThIpexyroJbHUKH 213 1/1 1/2 [pakTHKyM, HaGmonenue,
MHHHU-TIPOEKT 3arura npoeKTa

7.4 | 3amauu MOBBIIICHHOH 213 -/- 2/3 [pakTHKyM, 3ayer,
CITOKHOCTH KOHCYJIbTAIHS, B3aUMOIIPOBEPKa

pabota ¢
omankamu [TA

8. | Moayab «Ilnanumerpus. | 11/16 | 3/3 8/13

OKpy:KHOCTH U




BEKTOPbI»
8.1. | OKpyXHOCTb 4/4 1/1 3/3 MuH#u-TeKIHs, HabGnronenwue,
3aHsITHE- TECTUPOBAHUE
KOHCTPYUPOBaHUE
8.2. | Briucannsle u onucanubsie | 4/4 1/1 33 [TpakTrKyM™m, Habmonenwue,
OKPYXHOCTH 3aHsTHE- 3amuTa MpoeKTa
00CcyxIeHHe,
MHUHHU-TIPOCKT
8.3. | BekTopbl 1 KOOpAUHATHI 3/3 1/1 212 3ansTHe- 3ayer,
Ha IJIOCKOCTH oOcyxJeHue, B3aUMOIIPOBEPKa
KOHCYJIbTaIIHS,
pabora ¢
omankamu [MMA
8.4. | 3aaun MOBBIIIEHHOMN -/5 -/- -I5
CIIOYKHOCTH
HroroBoe 3ansTHE ‘ 1/2 ‘-/- | 1/2 Kpyrasiii cTon HaGnronenue
COAEPXKXAHUE
> Moayab «Yucia. ToxaecTBeHHbIE Pe0OPA30BAHUS»

Koneunsle u GeckoHeuHble AecaTuyHble Apodu IlpencraBienue pannoHaIBHOTO YHUCIIA
JECATUIHOM poObi0. CpaBHEHHE UPPAITMOHAIBHBIX YUCET.

3aKoHBI ApU(PMETHICCKUX JCHCTBUM.

Paznoxxenne MHOrousieHa Ha MHOMUTENM: TPYNINUPOBKA, NpUMEHEeHHEe (opMys
COKpaIlleHHOro yMHOeHHs. KBaapaTHBIH TpexusieH, pa3jokeHHe KBaJpaTHOrO TpexujeHa Ha
MHOKHUTEJIH.

Anrebpanyeckas 1poOb. JomycTUMbIE 3HAYEHUS MIEPEMEHHBIX B IPOOHO-pAIIOHATBHBIX
BoIpakeHusx. Cokpaiienue anreOpanueckux apooeit. [IpuBenenue anredpamueckux apodeil k
obumemy 3HameHarenmto. JleficTBusi ¢ anreOpanyeckuMu ApoOsSMHU: CIOKEHUE, BBIYMTAHUE,
YMHO’KEHUE, JIeJIeHHEe, BO3BEJCHHUE B CTEIICHb.

[IpeoOpa3oBanue BbIpaKEeHUH, CoAepKaLIUX 3HAK MOJTYJIS.

[IpeoOpaszoBaHue BhIpRKEHUI, COACPKAIIUX KBAJIPATHbIE KOPHHU: BHECEHHE MHOXKHUTEIIS
MO/ 3HAK KOPHSL.

> Mopayab «YpaBHeHHSA»

[IpencraBnenre O PaBHOCMIBHOCTH YPaBHEHMH M YPaBHEHHAX-CIEACTBUSX.
olpeneNneHus ypaBHeH s (001acTh JOMYCTUMBIX 3HAYEHUH TIepeMEHHON ).

Meroapl pemieHuss ypaBHEHHH: METOIBI PAaBHOCHIIBHBIX IIpeoOpa3oOBaHUil, METOA 3aMEHBI
nepeMeHHoH, Tpadudeckuii Mmeroa. Vcronp3oBanue CBOWCTB (DYHKITHI IPH pelIeHNN YpaBHEHUH.

JluneitHoe ypaBHeHue ¢ mapamerpoM. KoiamuecTBo KOpHeH JMHEWHOro ypaBHeHuUs. Perienue
JIMHEHHBIX YPaBHEHUH C TapaMeTpoM.

Teopema Bwuera. Teopema, oOpatHas Teopeme Buera. PermneHune kBajgpaTHBIX YpaBHEHUWH:
rpauuecKuii METO/l pelICHHs, Pa3IoKEHUE HA MHOXKUTENH, IOA0OP KOPHEH ¢ UCIIONB30BaHNEM TEOPEMBI
Buera. KonnuecTBO KOpHEH KBaJpaTHOTO YPaBHEHHS B 3aBUCHMOCTH OT €ro JMCKPUMHHAHTA.
bukBanpartHble ypaBHeHUs. Y paBHEHUs], CBOAMMBIE K JTMHEHHBIM U KBaJpaTHbIM. KBagpaTHbie ypaBHEHUS
C IIapaMeTpoM.

Pemenne npoOHO-panioHaIbHBIX YPaBHEHHH.

[Ipsmas kak rpaduyeckass HHTEpHpETaLns JIMHEHHOTO YPaBHEHHS C IBYMS MIEpEMEHHBIMHU.

Meropl pelieHsl CUCTEM JIMHEHHBIX YpaBHEHUH C JAByMs IepeMEHHBIMH: IpadMuecKuii MeTo/,
METO/I CIIOKEHUSI.

Cucrembl JIMHENHBIX YPAaBHEHUH C TApaMETPOM.

Oo6macth
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> Moayas «HepaBeHncTBa»

[IpencraBieHre 0 paBHOCHUIBHOCTU HeEpaBeHCTB. OO0JacTh ONpPENEIICHUS HEPABEHCTBA
(o6yacTh IOMYCTUMBIX 3HAYCHUN TIEPEMEHHOM).

KBagparHoe HepaBeHCTBO M ero pemeHus. PemieHne KBaJgpaTHBIX HEPaBEHCTB:
UCTIOJIb30BAHUE CBOMCTB W Tpaduka KBaIpaTUYHOH (YHKIMM, METOJ HWHTEPBAJIOB. 3alucCh
peuieHus KBaApaTHOIO HEPaBEHCTBA.

Pemenue nensix 1 JpoOHO-pallMOHANIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

Pemienne cucteM HEpaBEHCTB C€ OJHOM TEPEMEHHOM: KBaJApaTHBIX, APOOHO-
palMOHAIbHBIX.

HepaBenctBo ¢ naByMss nepeMeHHbIMH. [IpencraBiieHME O pELICHHH JIMHEWHOIO
HEpaBEHCTBA C ABYMS NepeMeHHbIMHU. ['paduueckas HHTEpIpeTanusi HEPaBEHCTBA C JBYMS
nepeMeHHbIMU. ['paduueckuii METO pelieHnst CUCTEM HEPABEHCTB C JBYMS [IE€PEMEHHBIMHU.

> Moayib «@yHKIUH U UX rpapuKm»

Haxoxnenne ko3dduuneHTtoB mnuHEHHONW (YyHKIMM 1O 33JaHHBIM  YCIOBUSIM:
MIPOXOXKJCHUE MPSIMON uepe3 JIBe TOUKU C 33aJaHHBIMU KOOPAWHATaMU, MPOXOXKIACHUE MPIMOI
yepes3 JaHHYI0 TOYKY M MapajuieIbHOM JaHHOW MPSMOM.

[Toctpoenne rpadumka kBagpatuuHOW (PyHKIMM MO Toukam. HaxoxxjaeHue MHOXKeCTBa
3HaYEHUH, MPOMEKYTKOB 3HAKOIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

[IpencraBnenne 06 acumnrorax. HenmpepblBHOCTh (YHKIIMH U TOYKU pa3pbiBa (PyHKIUU.
Kycouno-3agannsie ¢ynkmuu. [IpeoOpazoBanue rpaduka GyHKIMH: MapauieTbHbINH MEePEeHoC,
CUMMETpUS, pacTsKeHue/cokatue, oTpakenue. CBoiicTBa PyHKUMN: YETHOCTh/HEUETHOCTD.

> Monyab «TekcToBble 3a1aUumn»

Tuner 3amad. MeToabl U ciocoObl perieHus 3ana4. OCHOBHBIE CIOCOOBI MOJICTUPOBAHUS
3amau. CocraBiieHHs IUIaHA pelieHus 3a1a4d. PaBHOMepHOe ABMKEHUE. 3a7auu Ha ABM)KEHHE IO
peKe, cyiie, BO3AyXy. 3aJayd Ha ONPEACIICHUE CpPEIHEW CKOPOCTH NBW)XEHHUS. 3aJayd «Ha
COBMECTHYIO0 paboTy». OcHoBHas (opmyna mnporeHToB. [IpocTeie U ClIOXKHBIE MPOLEHTHI.
CpenHuii TPOLEHT W3MEHEHUs BeNWYWHBL. OOmMII NPOIEHT W3MEHEHUS BEIWYUHBI.
[IpouieHTHBIE BBIYHMCICHUSI B KU3HEHHBIX cuTyalusax. Konuentpauus semiectBa. [IporeHTHOE
cozepkanue BemiecTBa. KonnuecTBo BemrecTBa. Pa3HOypoBHEBbIE 33aJaud Ha CMECH, CILIABBI,
pactBopsl. [IpakTHKO-OpHEHTUPOBAHHBIE 3aa4H.

> Monyab «KomOunaropuka. Teopusi BeposiTHOCTEN

[IpencraBneHue coOBITHIA C MOMOIIBIO Auarpamm Ditsiepa. [IpoTUBOTIOIOKHBIE COOBITHS,
oObeMHeHue u nepeceueHre coobiTuil. IlpaBuio cnoxxenus BepostHocTel. CirydaiiHblii BEIOOD.
[IpencraBnenue skcnepuMeHTa B BuAe JepeBa. Hes3aBucuMmble cOObITHA. YMHOXEHUE
BEPOATHOCTEH He3aBUCUMBIX coObITUI. [locnenoBaTenbHbIe HE3aBUCUMBIE UCTIBITAHUS.

Cnydaiinplii BbIOOp TOUKHM M3 (UIYpbl Ha IUIOCKOCTH, OTpPE3Ka M JYTH OKPYXKHOCTH.
Crydaiinblii BBIOOp YMCIIa U3 YUCIOBOTO OTPE3Ka.

IIpaBuno yMHOXEHHUs, NEpeCcTaHOBKH, ¢akTopuan uuciaa. CodeTraHUs U UYUCIO
couyeranuil. @opmyna uucna coueranuil. TpeyronpHuk Ilackans u 6uHom HbroToHa. OmBITH €
OOJIBIIMM YHMCIIOM PaBHOBO3MOJKHBIX 3JIEMEHTApHBIX COObITHH. Bbluncienue BeposiTHOCTEH B
OMBITaX C MPUMEHEHHEeM KOMOMHaTOpHBIX (hopmyn. Mcneitanus beprymim. Ycenex um Heynauva.
BepostHOCTH cOOBITHH B cepun ncnbITaHui bepHymu.

3HAKOMCTBO CO CIIydyailHBIMH BEJIMYMHAMU Ha TNPHUMEpax KOHEYHBIX JIUCKPETHBIX
CllydailHbIX BeJW4YMH. Pacnpenenenue BeposTHocTed. Maremarnueckoe okunanue. CBolicTBa
MaTeMaTHYECKOrO O'KUJaHUSI.

> Moayasb «Ilnanumerpusa. MHOroyrojibHUKH»
TpeyronsHuku. Pasnuysble ciocoObl HAXOXJICHUS IUIOMIAIN TpeyrojbHuka. CBolcTBa
mwiomaned. OCHOBHBIE  COOTHOLIEHHS B  INPSMOYIOJBHOM  TpEyrosbHHMKE. Pemienue
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MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. TpuronoMmerpuueckue GyHKIUH TYMOro yria. Teopema CHHYCOB.
Teopema kocuHycoB. Pemienne TpeyroisHUKOB.
ITogoOue. Teopema @aneca. IIpomopuuoHanbHbIE OTpe3kH, moxooue ¢uryp. IlogoOHbIE
TpeyronbHuku. [Ipusnaku moaoous. CBOWCTBA TUIOMIAIEH TT0I0OHBIX TPEYTOJIHbHUKOB.
UetsipexyroyibHuKd. CBs3b KBAJpaTOB JUAroHajel mMapajuieiorpaMma U KBaJpaToOB €ro
cTopoH. Paznuunbie GhopMyIbl sl HAXOXKISHUS TUIOMIAJACH YEThIPeXyroabHUKOB. [IpaBuibHbIC
MHOTOYT'OJIbHUKHU.

> Moayas «Ilnanumerpus. OKpyKHOCTH M BEKTOPbI»

OKpyXKHOCTB. YTIBI B OKPYKHOCTH. Teopema 00 OTpe3Kax INepeceKaromuxcss XOp.
KacarenpHas u cekyias K OKpY)KHOCTH, UX CBOWCTBA. JlnuHA OKpy:KHOCTH U nayru. Ilnomans
Kpyra, CETMEHTa U CeKTopa. B3anmHOe pacnoiokeHue AByX OKPYKHOCTEN.

BnucanHas u omnMcaHHas OKPYXXHOCTH. 3ameuaTeslbHble TOUYKM B TPEYrOJbHUKE.
BreBnrcanHbIE OKPYKHOCTH.

Bekropsl m meton koopauHaT. PasnokeHue BEKTOpa Ha COCTABIIIONIME, CKAISIPHOE
npousBeneHue. KoopmHaTel BEKTOpPA, pacCTOSIHUE MEXAY TOukaMmHu. KoopamHatel cepeavHbl
oTpe3ka. YpaBHeHus ¢uryp. CBolicTBa M NpU3HAKK MepHeHAUKYIsIpHOCTH. [IpumeHeHue
BEKTOPOB M KOOPAMHAT JUIsl PEIIEHUs IPOCTEUIINX T€OMETPUYECKUX 3a/a4.

JIMTEPATYPA

1. AxryanbHble nocobus uznatenscrsa MITHMO.

2. Bunenkun H.S., Bunenkun A.H., I'.C.CypBwnio u ap. Anredpa: YueOHOe TIocoOue
JUIsE ydamuxcss 9 KI. ¢ yIIyOJICHHBIM HM3YYCHHEM MAaTeMaTHKd. S5-¢ u3ganue. - M.:
[Ipocenienue, 2015.

3. Tamuxuit M.JL., lN'onmeaman A. M., 3BaBuu JI. 1. C6opuuk 3amau mo anredpe. 8-9

knaccel. [locoGue anmsa ydamuxcsi oOrieoOpazoBarenbHbIX opranu3aiuii. — M.: [IpocBemnienue,
2010 u1 nocneayromue N3I1aHus.

4. T'nazkoB FO.A., Bapmasckuit UK., Tamamsum M.S. OI'D 2020. Marematuka.
OCHOBHOM TOCYJAapCTBEHHBIM »SK3aMeH. TeMaThuueckue »SK3aMeHalMOHHBbIE 3aJaHus. —M.:
Oxk3amen, 2020.

5. Topmun P. K. [Tnanumerpus. 3agaunuk. — M.: MITHMO, 2018.

6. Topmreitn I1. U., Tlononckuii B. b., Axup M. C. 3agaun ¢ mapamerpamu. — M.:
Nnekca, 2007 u nocieayromme roabl U3aaHus.

7. 3uB b. I'. u np. 3agaun no reomerpun, 7-11. — M.: IIpocsemennue, 2017.

8. OI'D 2020. Maremaruka. 50 BapuanToB. THIIOBBIE BapHaHTHl SK3aMEHAIIMOHHBIX
3aJaHuit oT pazpadotunkoB OI'D. /mox. pexn. SAmenko N.B

9. CumonoB A.C. CnoxHsle npoueHTsl. / Maremartuka B mkose. —2011. - Ne 5.

10. Tkauea M.B., ®enopoBa H.E. DneMeHThl CTaTUCTUKM U BEPOSATHOCTh. M.:
IIpoceemenue, 2007 u nmocneayoUMe U3AAHNS.

11. HleBkun, A.B. TexcroBwie 3amaun. — M.: IlpocBemenue, 2009 u mnocnemyromue
W3JIaHUS.

12. Smenko U.B., Cemeno A.B. u ap. Maremaruka. OI'D 2020. 'oToBUMCS K UTOTOBOM
arrecranuu. — M.: Uaremnext-Lentp, 2019.

HUHTEPHET-UCTOYHHUKH

e BeposTHocTs B mKoe. Meroandeckast KoHCynbTanus — http://ptlab.mccme.ru/
o ®denepanbHbI HIEHTP HHGOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB — http:/fcior.edu.ru

o OenepanbHBIl HHCTUTYT NEarorn4ecKux u3mepenui — http://www.fipi.ru/
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https://www.labirint.ru/pubhouse/910/
http://ptlab.mccme.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fipi.ru/

Cankr-IlerepOyprckas akageMus OCTAUILIOMHOTO TIEIarOrH4ecKoro oopa3oBaHus —
http://spbappo.com/

MOCKOBCKHH IIEHTP HEMPEPHIBHOIO MaTEMaTHYECKOTO 00pa30BaHUs —
http://www.mccme.ru/

Caiit uznarensctBa «MHTemnekr-LleHTp», rae MOXHO HaWTH y4eOHO-TPEHHUPOBOYHBIE
MaTepuasbl, IEMOHCTPALIMOHHbIE BEPCUH, OAHK TPEHUPOBOYHBIX 3aJaHUM C OTBETAMH,
METOAMYECKUE PEKOMEHIAIUK U 00pa3iibl penienuii — http://www.intellectcentre.ru

Caiit yuurens maremaruku [lleskuna Anexcanapa — http://www.shevkin.ru/

COOpHHK HOPMATHBHBIX JOKYMEHTOB — WWW.ege.edu.ru
On-line TecTer — WwWw.uUztest.ru

CaifT 1S IIKOJILHUKOB, CTYJIEHTOB, YUUTENEH U IS BCEX, KTO HHTEPECYETCS
maremarukoi — https://math.ru/

10 Onepatop 310 000 "KomnaHus "TeHzop"
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