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IlosicHuTeILHAS 3aMUCKA

Paboyas mporpamma cocTaBiieHa Ha OCHOBE CJIEIYIOUINX JOKYMEHTOB:

@enepanbHblif 3aKk0H OT 29.12.2012Ne273u-03 «O6 obpazoBanuu B PO 1. 5 4.3 ¢ .47; m.1u.1 cT. 4

2. Tlpukazom MunuctepcTBa oOpasoBanus u Hayku P® « OO yTBepACHUU 1 BBEJICHUU B JICHCTBUE (eepallbHOTO TOCYAaPCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa OCHOBHOTO 001Iero oopazoBanus» ot 17.12.2010 Ne1897

3. Ilpuka3 MunucrtepcrBa oOpazoBanus v Hayku PD ot 29 nekadps 2014 roga Ne 1644 « O BHECEHHH M3MEHEHHMI B MprHKa3 MUHHUCTEPCTBA
oOpaszoBanus u Hayku P® ot 17 nexadps 2010 roga Ne1897 « O6 yTBepkIeHUH U BBEJCHUU B IeHCTBHE (eIepaTIbHOr0 TOCYyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJAPTa OCHOBHOTO OOIIET0 00pa30BaHMD)

4. Ilpuxazom Munucrepcta oopazoBanus 1 Hayku PO ot 31.12 2015 Nel1577 « O BHeceHnU u3MeHeHU B eiepalibHbI rOCyAapCTBEHHBIH

oOpaszoBatenbHblil crangaptT OO0, yTBepkAeHHbIN nprukazoM MuHuctepcrBa oOpasoBanust 1 Hayku P® ot 17 nexabps 2010 roma Nel897

ABTopckas pabouas nporpamma E.B. baBkyHoBa

6. OOpa3zoBaTelbHAS ITPOrpPaMMa CPETHETO O0IIero 00pa30BaHUsI MYHUITUTIATBHOTO OFO/PKETHOTO 00IIe00pa30BaTEIILHOTO YIPEKICHHUS «
[Tononbckas cpenusst o0eoOpazoBaTeNbHas ITKOIA

7. JlokanbHble aKThl OpraHU3aluH, OCYIIECTBIIAIONIENH 00pa30BaTENbHYIO JIESITEIbHOCTD:

=

o1

e VYcraB MBOY «Ilonoabckas COIy;
e  VYyeOusbIii mian Ha 2022-2023 yaeOHbIN TOT;
e Kanengapueiii rpadux MBOY «Ilogonbckas COIL» na 2022-2023 y4eOHbIi TO1

Padouas nporpamMa BHeypouHOoIi nesiTejibHOCTH «MaTematuka. Ciio:xknbie Bonmpocbl OI'» pa3paborana Ha OCHOBE ABTOPCKOM
nporpamMmel baBkyHoBoil E.B. «Tpynusie Bonpocsl OI'D o marematuke» MAQOY rumuazuu Ne 40 um. FO. A. I'arapuna r. Kanuaunrpamanis
oOyueHus yyamuxcs Ha 60a30BoM ypoBHe.J|aHHBIN Kypc peanu3yercs B 0azoBoirpymnne 9 kiaccac 1eplo yBEeIUYEHUS 4acoB MOAroToBKU K OI'D st
(dhopMHpOBaHUS TPAKTUUECKUX HABBIKOB 1O MaTematuke. (1 yac B Henenmto, 34 yaca).

Hanpasnenue padoueii mporpaMmmbl — OOIIEMHTEIIEKTYaIbHOE.

[IporpamMma cocraBieHa ¢ y4€TOM 3alpoCcOB POAUTENEH M MHTEPecOB peOEHKA, OPHUEHTHPOBAaHA Ha oOydarommxcs 9 kimacca U MOKET OBbITh
peann3oBaHa B paboTe megarora Kak ¢ OTAENIbHO B3SITHIM KJIACCOM, TaK M C TPYIION oOydaronuxcs U3 pasHbix kiaccoB. [Iporpamma paccuutana Ha 1
roja. [Iporpamma cooTBETCTBYET 001IEMY YPOBHIO Pa3BUTHS U MOJATOTOBKH YYalIUXCs JAHHOTO BO3pacTa.

Lenu u3ydyeHusi Kypca BHEYPOUHOIi 1esITeIbHOCTH:

. OBJIaJICHUE CUCTEMOM MaTeMaTUYEeCKHX 3HAaHUN U YMEHHI, HEOOXOIUMBIX JJIs MPUMEHEHHUS B TPAKTHUECKON AEITeTbHOCTH, U3yUEHUS

CMEXHBIX TUCIUILINH, POJI0KEHUS 00pa30BaHMUS;

. HMHTEJUIEKTYyalbHOE pa3BUTHE, GOPMUPOBAHNE KAaYECTB IMYHOCTH, HEOOXOIUMBIX YETIOBEKY JIJIsl TIOJTHOIICHHOM KU3HHU B COBPEMEHHOM

0OIIeCTBE: SICHOCTh M TOYHOCTh MBICITH, KpUTUYHOCTD MBIILICHUS, HHTYUIINS, JJOTHYECKOE MBIIUICHUE, YTIEMEHTHI AITOPUTMHUIECKON KYIbTYPHI,

MPOCTPaHCTBCHHLIX HpeHCTaBHCHHﬁ, CITOCOOHOCTB K IpEOoaO0JICHUIO pr,[[HOCTCﬁ;



® [0JrOTOBKA OOyYaroImuxcs K caye 9K3aMeHa o mareMatuke B popme OI'D B COOTBETCTBUM € TPEOOBAHUSAMH, PEIBSIBISIEMBIMA HOBBIMH
00pa3oBaTelIbHBIMK CTAHAAPTAMH; OKa3aHUE WHANBUIYAIBHON M CUCTEMATUYECKOW TIOMOIIIH JICBATHKIACCHUKY ITPH TOBTOPEHUU Kypca
MaTeMAaTUKHU U MMOJATOTOBKE K 9K3aMeHaM; MOBTOPEHHE U 00001eHre 3HaHMIi TI0 anredpe 3a Kypc OCHOBHOM 00111e00pa30BaTeIbHOM IIKOIIBI;
pacmmpeHue 3HaHUH 10 OTACIBHBIM TeMaM Kypca anreOpbl 5-9 kiaccoB; BHIpabOTKa yMEHUS TOJIb30BATHCS KOHTPOJIBHO-H3MEPHUTEIHHBIMH
MaTepHallaMH; MOBTOPEHKE B 00001IeHNe 3HAaHUH 110 anre0pe 3a Kypc OCHOBHOM 00111e00pa30BaTeIbHOMN IKOJIBI;, pACIIMpPEHIE 3HAHUH 110
OTIENLHBIM TeMaM Kypca anreOpbl 5-9 Ki1accoB; BEIpaOOTKa YMEHHUS MOJIB30BAThCS KOHTPOIBHO-U3MEPUTEIHHBIMI MaTEpUATIaAMHU;
e (opMHpOBaHUE MPEICTABICHUI 00 HICSIX U METOAX MATEMATHKU KaK YHHBEPCAIBHOTO S3bIKa HAYKH M TEXHUKH, CPEIICTBA MO/ICTHUPOBAHHS

SIBIICHUI W MPOLIECCOB.

Pabouas mporpamma Kypca BHEYpouHOil fesitenibHOCcTH «Maremaruka. CrosxxHble Borpockl OI'D» paccunrtana B 9 kiacce Ha 34 yaca B roi.

ean:

- pacmupeHue 1 yriayolieHue 3HaHWH TI0 MaTeMaTHKe, CIIOCOOCTBYIOIMIMX MOrOTOBKE BHIITYCKHUKOB 9 Kilacca K dK3aMeHy 110 anre0pe;

- (opMupoBaHHE YyCTOWYMBOTO HHTEPECA K TIPEIAMETY.

3apaum:

- Pa3BUTh MaTEMaTHYECKHUE CIIOCOOHOCTH IIKOJIEHUKOB;

- o0ecrieunTh MOJITOTOBKY K YCIICHIHOM c/1aue 3K3aMeHa,

- PacIIMPHUTh U YTIyOUTh 3HAHUS [0 MAaTEMaTHKE;

- IOBBICUTh MAaTEMaTHYECKYIO KYIbTYDY.

MeTtoabl 00yueHus:

1.O0BACHUTENBHO - WILTIOCTPATUBHBIN (paccka3, 00bsACHEHHE, padoTa ¢ KHUTOM U T.]I.)

2.YacTU4HO - MOMCKOBBIH (IBPHKA, HAXOIKa U T.]1.)

3.HccnenoBatenbckuid MeTO] (TOMCKOBAS JICSITENBHOCTD, CAMOCTOSITENIbHAS padoTa U T.1I.)

4. VlHTepakTUBHBIE METOBI (B3aMMO/ICHCTBUE B TIpOLiecce OOLICHUS, Uaior, padoTa B TpynIe 1 T.1.)

®opmbl Oprauu3anuu padoThl y4aumxcs:

WunuBuyansHast, KOJUIGKTUBHAS.

OCHOBHO¥i THII 3aHATHSA -KOMOMHUPOBAHHBIN YPOK.
Coneprkanue Kypca BHEYPOYHOI 1€ TeTbHOCTH

PanmnonajbHbIe UnCIa



CpaBHeHHUE pallMOHAIBHBIX yKcen. [leiicTBus ¢ paunoHanbHBIMU ynciamu. Koneunsie u 6eckoHeuHsle AecsaTHaHble Apoou. [IpencraBnenne
paMoHaIBFHOTO YHCIa B BUAC ACCATUYHON qpoOu.

HppanuoHajbHble YHCIA

[TonsTHE MppaLMOHAILHOTO YKcia. Pacio3HaBaHue UppallMOHANBHBIX yucell. JlelicTBUs ¢ uppalMoHaibHbIMU yiciaamMu. CBoicTBa JEHCTBUIM €
UppaluoHaIbHBIMU ynciiaMy. CpaBHEHHE UPPALMOHAIIBHBIX YHCeTd. MHOXKECTBO JA€HCTBUTEIbHBIX YL CEI.

[IpencraBnenus 0 paCIMPEHUAX YUCIOBBIX MHOKECTB.

ToxnecTBeHHbIE IPe0OPaA30BaAHUSA

YuciioBbie U OyKBEeHHbIEC BbIPAKECHUS

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [lo/cTaHOBKA BBIPAYKEHUI BMECTO IEPEMEHHBIX.

3akoHbl apupmernueckux aeiictsuil. [IpeoOpa3oBaHus YUCIOBBIX BBIPaXEHHUM, COIEPIKALIUX CTENEHNU C HATYPAJbHBIM U LEIbIM NTOKa3aTEJIEM.



MHuorowienbl.OTHOYJICH, CTETICHb OJHOUYIeHA. JIelicTBUS ¢ oqHOWIeHAaMU. MHOTO4JIeH, CTeTIeHh MHOTOWICHA. 3HAYCHUsI MHOTOWICHA. JIeCTBUS C
MHOTOYICHAMH: CJI0KEHHUE, BHIUUTAaHUE, YMHOXKEHHUE, JieneHue. [IpeobpasoBanue 1eiaoro BeIpakeHus B MHOTOWIeH. POpMYITbl COKPAIIEHHOTO
YMHO>KEHUS: pa3HOCTh KBaPaTOB, KBAJPAaT CYMMBI M pa3HOCTH. POpMyIIbl TpeoOpa3oBaHMs CYMMBI U pa3HOCTH KyOOB, KyO CYMMBI ¥ pa3HOCTH.
PaznoxxeHre MHOrOWICHOB HAa MHOKUTEIN: BBIHECEHUE OOIIET0 MHOXKHUTES 32 CKOOKH, TPYIITMPOBKA, UCIIOJIb30BaHUE (DOPMYIT COKPALLICHHOTO
YMHOK€HUs. MHOTrOwIeHbI ¢ 0/1HOM nepeMeHHOW. CTaHAapTHBIA BUJI MHOTOUYIEHA C OJTHOM NMEpEMEHHOM.

Ksagpartsslii TpexwieH. KopHu kBagpaTtHoro tpexuieHa. PaszinokeHre Ha MHOKUTEIU KBapaTHOTO TpexuieHa. Teopema Buera. Teopema,
oOpartHas TeopeMe Buera. Brinenenue nomsHoro kBajapara. Pasnoxenne Ha MHOKUTENIH CIIOCOOOM BbIIETICHHS MIOJTHOTO KBajpaTa.

IonsiTHeE TOXKIECTBA

ToxnecTBenHoe npeodpazoBanue. [IpeacrapneHue o TOXKAECTBE HA MHOKECTBE.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Anrebpaundeckas apoOb. [IpeoOpa3oBaHus BbIpaKeHHH, coAep KalIuX CTENEHH C LEIbIM NoKa3aTesneM. JlonycTuMble 3HaYEHUS! IEPEMEHHBIX B
TpOoOHO-palMOHATBHBIX BeIpakeHmsIX. Cokpaienue anredpandeckux apodeit. [IpuBenenue anredbpandeckux apooeii Kk o0IeMy 3HaMeHaTeIo.
JleiicTBus ¢ anredpanyecKuMu ApoOSIMHU: CIOKEHHE, YMHOKEHHE, JeJICHUE.

[IpeobpazoBaHue BhIpaKEHUHN, COIEPIKAIINX 3HAK MOTYJIS.

HppauuoHajbHble BbIpaKEHHUS

Apudmernueckuil KBaJpaTHbIN KOpeHb. JlomyCcTUMBIE 3HAUE€HUS IEPEMEHHBIX B BRIPKECHUSX, COAEpKAIIUX apu(pMeTHIECKHe KBaJpaTHbIE
kopHH. [IpeoOpa3oBanue BhIpaXeHHH, COIEepKAIUX KBaIpaTHbIE KOPHU.

Kopnu n-bix creneneil. Jlomyctumble 3HaYeHHs IEPEMEHHBIX B BBIPAXKCHUAX, COAEPIKAIINX KOPHU n-bIX cTenenei. [IpeoOpazoBanue
BBIPAXXEHU, COJIEPKALNX KOPHU N-bIX CTEIEHEH.

Crenens ¢ panmoHanbHBIM MoKazareneM. [IpeoOpazoBaHue BbIpaXeHH, COIEPKAIINX CTENECHD C PAllMOHAIBHBIM OKa3aTeleM.

YpaBHenus

PaBencrBa

UucnoBoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonatue ypaBHeHUS U KOpHS ypaBHEHHUs. [IpencraBnenre o paBHOCUIBHOCTH YPaBHEHUN U YPaBHEHUSIX -CIEACTBUSX.

[IpencraBieHne o paBHOCHIBHOCTH Ha MHOKECTBE. PaBHOCHITEHBIE TTPE0Opa30BaHUs ypaBHEHUN.

MeTtoabl pelieHus1 ypaBHeHH



MeToapl paBHOCHIIBHBIX PE00pa30BaHMii, METO/1 3aMEHBI IIEPEMEHHOM, Tpaduueckuii MeTo. Mcnonp3oBaHnue CBOWCTB (PYHKIHHA MTpH
pelIeHNH ypaBHEHUH, UCII0JIb30BaHUE TeopeMbl Buera /i ypaBHEHUN CTENEHU BbIIIE 2.

JIuHeiiHOe ypaBHEeHHE U er0 KOPHHU

Pemrenne nuuelHbIX ypaBHeHUN. KonnuecTBO KOpHEN JIMHENHOTO ypaBHEHUs. JIMHEHHOE ypaBHEHHE € TapaMeTPOM.

KBaaparHoe ypaBHeHHe U €r0 KOPHH

JIMCKpMMHHAHT KBAaApAaTHOro ypaBHeHusA. PopMyia KOpHEN KBaapaTHOro ypaBHeHUsA. KoanyecTBO NeHCTBUTENBHBIX KOPHEN KBAIPATHOT O
ypaBHeHUs. PemeHre kBapaTHBIX YpaBHEHM: rpadUyecKUil METOI pELIeHH s, UCII0JIb30BaHNEe (OPMYIIBI TSl HAXOKICHHUS KOpHEH, pa3ioKeHue Ha
MHO>KHTEJIH, 1T0100p KOPHEN ¢ MCTI0NIb30BaHHEM TeopeMbl Buera. bukBaapaTHble ypaBHEHUs. Y paBHEHUS], CBOJUMbIE K TMHEHHBIM U KBaIPaTHBIM.
KBanpatHoe ypaBHeHue ¢ napameTpom. Penienne npocTenmx KBaJIpaTHbIX YpaBHEHUH ¢ apaMeTpaMu. Perienne HeKOTOpbIX TUIIOB ypaBHEHUM 3 u 4
CTEIEHHU.

/poOHO-panMoHaIbHbIC YPABHEHUS

Pemenue npo6GHO-paliioHaIbHBIX YPAaBHEHUH.

IIpocreiimme uppanMoOHAJbLHbIe YPABHEHUs] BUAA: U UX penieHue. Pemenue uppanuoHaaibHbIX YPAaBHEHUM .

CucremMbl ypaBHeHH

VYpaBHeHHE ¢ IByMs TIEpeMEHHBIMU. PenieHne ypaBHeHH B 1eNbIX ynciax. JInHeitHoe ypaBHEeHHE ¢ ABYMsI TIepeMeHHBIMU. [ padudeckas
MHTEPIIpETALYs JUHEHHOTO YPAaBHEHUS C IBYMS IICPEMEHHBIMHU.

[TonsiTue cucremel ypaBHeHUM. PellieHue cuctemM ypaBHEHUM.

IIpencraBieHne 0 paBHOCUIBHOCTH CUCTEM YPABHEHMM.

MeToabl peiieHus: CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU IpauuecKuil METO, METOJL CII0KEHUS], METO/] I1O0ACTaHOBKH.
KonunuecTBo perieHnii CUCTEMBbI JIMHENHBIX ypaBHEeHUN. CucTeMa JIMHENMHBIX YPaBHEHUH € IIapaMeTpOM.

Cucrempl HETMHEWHBIX ypaBHEHUI. MeTobl peIEHNs] CHCTEM HEJIMHENHBIX YpaBHEHUU. MeTo 1 AeneHus, METO/ 3aMEHbI IEPEMEHHBIX.
OnHOPOHBIE CUCTEMBI.

HepaBencrBa

Yucnosele HepaBeHCTBA. CBONCTBA YHMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBeUINBOCTH HEPABEHCTB NP 33JaHHBIX 3HAUECHUAX [IEPEMEHHBIX.

HepaseHnctBo ¢ nepeMeHHoM. CTporue u HecTporue HepaBeHCTBa. [loka3aTebcTBO HepaBeHCTB. HepaBeHCTBaA O CpeiHUX JUIsl IBYX YHCEIL.

IToHATHE O pelIeHnH HepaBeHCTBA. MHOXKECTBO PELIEHUN HEPaBEHCTBA.

Hpe,Z[CTaBJ]eHI/IC 0 PAaBHOCHUJIBHOCTU HCPABCHCTB.



JIuHeiiHOE HEPAaBEHCTBO M MHOKECTBA €r0 PELICHUI. PenieHne JIMHEMHbIX HEPAaBEHCTB. JINHEHHOE HEPABEHCTBO € MTAPAMETPOM.

KBanpaTHOe HEpaBEHCTBO M €ro perieHus. Perenne KBapaTHbIX HEPABEHCTB: NCIOIb30BAHUE CBOMCTB U rpaduKa KBaApaTHUHON (HYHKIIUH,
METO/1 UHTEPBAJIOB. 3alliCh PELICHUs KBaIPaTHOI'O HEPABEHCTBA.

KBanpaTHO€ HEpaBEHCTBO C MapaMETPOM U €ro pelICHUE.

[Ipocreiimume nppanunoHanbHble HepaBeHCTBa OOOOIIEHHBIN METO] HHTEPBAJIOB ISl PEILIEHUsI HEPABEHCTB.

Cucrembl HEpaBeHCTB

CucremMbl HEpaBEHCTB C OJJHOM IepeMeHHO|. Pelienne cucteM HEpaBEHCTB C OJJHON IEPEMEHHO: TMHEHHBIX, KBaJAPaTHBIX, TPOOHO-
paloHaIbHBIX, HPpaLMOHANIBHBIX. M300pakeHne peleHus: CUCTEMbl HEPaBEHCTB Ha YMCIIOBOM MpsAMOil. 3anuch pelieHns: CUCTEMbl HEPABEHCTB.

HepasenctBo ¢ aByms nepeMeHHbIMU. [IpeacTaBinenue o peleHnu JMHEHHOTO HEpaBeHCTBa ¢ ABYyMs ITepeMeHHbIMU. [ 'paduueckas
MHTEpIIpEeTaIMs HEPaBEHCTBA C IBYMsI IEpEMEHHBIMU. | 'padrueckuii METO1 pellIeH!s] CUCTEM HEPABEHCTB C JABYMS [IE€PEMEHHbBIMHU.

DyHKUUHA

ITonsiTHE 3aBUCUMOCTH

[IpsimoyrosnpHas cucreMa koopAuHAT. OpMUPOBAaHUE MPECTABICHUN O METAPEIMETHOM MOHITUN «KOOPAWHATED. ['paduK 3aBUCUMOCTH.

D yHKUUA

CriocoObl 3a1anus GYHKIUHN: aHATUTHYECKUHN, Tpaduuecknii, Tabmuuabiid. ['paduk dyaknuu. [Ipumepsr GpyHKIHH, TTOTydaeMbIX B TIpoliecce
HCCIIEIOBAHUS Pa3IMYHbBIX MIPOLIECCOB U pelleHus 3a1ad. 3HaueHue GyHkuuu B Touke. CBoiicTBa QyHKIMI: 001acTh onpeAeeHusl, MHOXKECTBO
3HAYEHUH, HYJU, TIPOMEXKYTKH 3HAKOMIOCTOSHCTBA, YeTHOCTH/HEYETHOCTh, BO3pacTaHUe U yObIBaHHE, TPOMEKYTKH MOHOTOHHOCTH, HauOoJIblIIee U
HauMeHbIIIee 3HaueHue, epUOIUYHOCTh. MccnenoBanue GyHKIMU 110 ee rpaduky.

JluneiiHass pyHKUMS

CgoiicTBa, rpaduk. YriaoBoi kodpduireHt npsamoid. Pacnonoxkenue rpaduka TMHEHHON (YHKIIUN B 3aBUCUMOCTH OT €€ KOd((DUILIMEHTOB.

KBaaparnunas pyHkuus

Cgoiictsa. I[lapa6ona. [Toctpoenue rpaduka kBagpatuuHoi ¢pynkuuu. [lonoxenune rpaduka KBagpaTudyHON (QYHKIIMH B 3aBUCUMOCTH OT €€
koa¢uimenToB. Mcmnoib30BaHne CBOMCTB KBAAPATUIHON DYHKIIMU IS PEIICHUS 3a]1a4.

OOpaTHasi NPONOPUHOHANBHOCTH

Cgroiicta ¢ynkuuu . ['unep6omna. [Ipencrasienne 06 acHMNTOTax.

CrenenHnasi pyHKnus ¢ nmokasareyuem 3

CaoiictBa. Kyonueckas mapaboia.



[IpeoOpazoBanue rpadukoB QyHKIUN: TapaUIeTBHBINA IEPEHOC, CAMMETPHS, PACTSDKEHUE/CKATHE, OTPAKCHHE.

[IpencraBnenue o B3aMMHO O0OPATHBIX (PYHKITHSX.

HenpepbiBHOCTS GYHKIIMH U TOYKH pa3pbiBa QyHKIMH. Kycouno 3aganubie GyHKIUH.

IMocaenoBaTeIbHOCTH M POrpeccHu

Yucnosas mocienoBarenbHOCTh. [Ipumepsl. beckoHeuHbIe mocnenoBaTeIbHOCTH. ApudMeTHyecKast IPOrPecCcHs U e CBOMCTRA.
I'eomerpuueckas nporpeccust. CyMMHPOBaHHUE TIEPBBIX WICHOB apH(PMETHIECKON U TeOMETPHUYECKON Tporpeccuii. CXoasImascsi reoMeTpuyecKas
nporpeccus. Cymma CXOISIIEHCs TeOMeTpUYecKoi mporpeccun. ['apMoHdecKkuii psa. PacxommmMocTh rapMOHHYECKOTO psfIa.

Metoa MaTeMaTHYeCKO HHAYKINH, €ro IPUMEHEHUE TS BBIBOIa (POPMYII, TOKA3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEIICHHS 3a1a4d Ha
JIEeTTMMOCTb.

Pemienne TekcTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHUe el CTBUS

Pemrenne TekcToBBIX 3a1a4 apupMETHIECKIM crtocoOoM. Vcnoap30BaHne TaOIHUII, CXeM, YePTEKEH, IPYTUX CPENICTB MPEACTABICHUS JaHHBIX
MIPH PEIICHUH 3a1a4H.

Pemenne 3a1a4 Ha IBUKeHHE, padOTy, MOKYIIKH

AHanmn3 BO3MOKHBIX CUTYAIIM B3AHMHOTO PACIIOJIOKEHHSI 00BEKTOB MPH UX JABHKEHUH, COOTHOIIECHHS 0O BEMOB BHIITOJIHAEMBIX padoT mpu
COBMECTHOH paboTe.

Pemenne 3a1a4 Ha HAXOKAEHHE YACTH YHCJIA U YHCJIA M0 €r0 YacTH

Pemenne 3a1a4 Ha MPOIEHTHI, 0JIH, IPUMEHEHHUE IPOTIOPIUH NP PEIICHUH 33]1a4.

Jlornyeckue 3axauu

Penrenue nornveckux 3agad. Pemenue jorudeckux 3aad ¢ moMolisio rpados, Tadbmuil.

OcHOBHBbIE METO/IbI PeleHUsI 32124

ApudmeTrueckuii, anredpandeckuii, nepedop BapuanToB. [IepBUYHbIC IPEICTABICHHUS O IPYTUX METOJIAX PEHICHUS 3aa4 (T€OMETPUICCKUE U
rpaduuecKue METOIbl).

CraTtucTuka 1 TeOpHUs BEpOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduyeckoe MpeAcTaBlIeHHE JaHHBIX, CTOJIOYAThIE U KPYroBbIe AUarpaMMbl, U3BIICUCHUE HY)KHON nHpopMaun. J[uarpaMmmerl

pacccuBaHusl. OnmcarenbHBIC CTATUCTHYCCKUE TOKA3aTCIIN cpcaHee apI/I(bMCTI/ILICCKOC, MEauaHa, HanOOJIbIIIee U HAMMEHBIIIEE 3HAUCHHUS YUCIIOBOTO



Habopa. Otkionenue. CiaydaiiHpie BBIOPOCHL. Mepbl paccenBaHus: pa3Max, AUCIEPCUs U CTaHIapTHOE OTKIOHeHHe. CBOMCTBA cpeiHero
apumeTnyeckoro u aucnepcun. CiaydaitHast U3MEHYMBOCTh. I3MEHYMBOCTB ITpH M3MepeHusix. Pemaromnie npasuia. 3aKOHOMEPHOCTH B U3MEHYNBBIX
BEJIMYMHAX.

Cay4aiiHble ONIBITHI M CJIy4aiiHble COOBITHS

Crydaiinbie OTBITHI (9KCTIEPUMEHTHI), SJIEMEHTapHBIC CITydaitHble cOOBITHA (MCcX0b1). BeposTtHocTH 3neMeHTapHBIX coObITHi. COOBITHS B
CIIyJaifHBIX SKCTIEPUMEHTAX U OJarompusSTCTBYIOIINE dJIEMEHTAPHBIE COOBITHS. BeposATHOCTH ciy4aifHbIX COOBITHIA. OTBITHI C PABHOBO3MOKHBIMH
AJIeMEHTapHbIMU COOBITHAMHU. Kitaccuueckre BeposITHOCTHBIE ONBITHI C MCIOJIb30BAaHUEM MOHET, KyOuKoB. [IpescTaBienne coObITHI ¢ TOMOIIbIO
nuarpamm Oinepa. [IpoTuBomoioKHbIE COOBITHS, 00bETUHEHHE U TIepeceueHne coobiTuil. [lpaBuio cnoxenus BeposTHocTel. CitydaiiHbIi BEIOOD.
HezaBucumslie coObiTus. [locnenoBarenbHble He3aBUCUMBIE UcTbITaHus. [IpencTaBienne skciepruMenTa B BUJE JI€PEBA, YMHOKEHHE BEPOSITHOCTEH .
WcnpiTanus 1o nepBoro ycnexa. Y cioBHasi BeposITHOCTh. DopMyria MOTHON BEPOSATHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU M UCbITAaHUSA BepHyiimn

[TpaBusio ymMHOXeHUs, IepecTaHOBKH, (hakTopuain. Coderanus u ynucio codetanuil. Tpeyronpuuk [lackans u 6unom HerotoHna. OmbITH €
OOJIBIIMM YHCIIOM PaBHOBO3MOKHBIX 3JIEMEHTApHBIX COOBITHH. BhIuncieHe BeposiTHOCTEN B ONbITaxX C MPUMEHEHUEM 3JIEMEHTOB KOMOMHATOPUKH.
Ucneitanus beprynnu. Ycnex u Heyaada. BepostHocTr coObITHI B cepur UcTibITaHui bepHyiu.

I'eomeTpnuyeckasi BepOATHOCTH

CrnydaifHpli BBIOOP TOYKH M3 (DUTYPHI HA TUIOCKOCTH, OTPE3Ka M AYTH OKPYKHOCTH. CITyqaifHBINA BHIOO P YHCIIA U3 YUCIIOBOTO OTPE3Ka.

I'eomerpuueckne purypnl

@Durypsl B reoOMeTpHHU M B OKPY:KaK0LeM MHUpe

I'eomerpuueckas ¢urypa. Buytpennss, BHenHss odnactu Gurypsl, rpanuna. Jinauu u o61acTu Ha MIIOCKOCTU. BhIMykiias v HeBBITyKIIas
¢burypsl. [lnockas u Hemmockas GUTypsl.

Brigenenue coiictB 00bekT0B. DopMupoBaHue MPEICTABICHU O METAIIPEAMETHOM MOHATUH «purypa». Touka, 0oTpe30ok, npsiMas, Jiyd,
JIOMaHasl, IIOCKOCTh, YT0JI, OMCCEKTpHUCca yIiia U €€ CBOMCTBA, BU/BI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cummeTpus reoMmeTpudeckux ¢uryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX (QUTYD.

MHoOroyroJbHuUKH

MHOTOYroJpHHK, €ro 3JEMEHTHI U €r0 CBOMCTBA. [IpaBuIbHBIE MHOTOYTOJIBHUKH. BBINyKIIbIE M HEBBITYKJIBIE MHOTOYTOJIbHUKH. CyMMa yriioB

BBIITYKJIOTO MHOT'OYT'OJIbHUKA.



Tpeyronsauk. Cymma yriioB TpeyrojibHuka. PaBHOOEAPEHHBIH TPEYroJIbHUK, CBOMCTBA U MPU3HAKU. PaBHOCTOPOHHUHN TPEYTOJIbHUK.
Menuanbl, OMCCEKTPHUCHI, BRICOTHI TPEYrOJIbHUKOB. 3aMeuaTeNbHbIe TOUKH B TpEyrojJbHUKe. HepaBeHCTBO TpeyroabHHKA.

Yetsipexyronsuuku. [lapannenorpamm, pom0O, NpsAMOYroibHUK, KBapat, Tpaneuus. CBOMCTBa M MPU3HAKY MapajiesiorpaMMa, pomoa,
IIpsIMOYTOJIbHUKA, KBaapara. Teopema BapuHboHa.

OKpyKHOCTB, KPyr

WX s1eMeHThI 1 CBOMCTBA. XOp/Ibl U CEKyIMe, uX cBoucTBa. KacarenbHble 1 UX CBOMCTBA. L{eHTpanbHble U BIIMCAHHBIE YIiibl. BrimcanHble U
OIMCAHHBIE OKPYKHOCTH JUISl TPEYTOJIbHUKOB. BricaHHBIE M ONMCAaHHBIE OKPYKHOCTH JIJISl YETHIPEXYTOJIbHUKOB. BHEBNMCAaHHBIE OKPYKHOCTH.
PanukanbHas ock.

®urypsl B npocTpancTBe (00beMHbIE TeJa)

MHororpaHHuk 1 ero 3iemMeHTsl. Ha3BaHNs MHOIOIPaHHUKOB € Pa3HBIM IOJIOKEHUEM M KOJIMYECTBOM IpaHeil. [IlepBuuHbIe IpeacTaBiIeHUs O
nupamuaax, napajuiesenuneaax, npusMax, chepe, mape, MWIMHIPE, KOHYCE, UX JIEMEHTaX U MPOCTEHIINX CBOUCTBAX.

OTHoIEHHUs

PagencrBo ¢puryp

CBolicTBa ¥ IPU3HAKY PABEHCTBA TPEYrOJBHUKOB. J[OMIOJIHUTENIBHBIE IPU3HAKA PAaBEHCTBA TPEYrOJbHUKOB. IIpu3Haku paBeHcTBa
[apajuIeIOTPaMMOB.

ITapa/uieqIbHOCTB MPSAMBIX

IIpu3Haky u CBOMCTBA NapaJUICIbHBIX IPSIMBIX. AKCHOMa MapajuienbHOCTH EBKinaa. IlepBrynble IpencTaBieHus O HEEBKINIOBBIX
reomerpusx. Teopema Daneca.

IlepnenauKy/IsipHBbIE NIPAMbIE

[Ipsamoii yrou. Ilepnienaukyisap k npamoi. CepequHHBINA NEPIEHIUKYIAP K 0Tpe3Ky. CBOMCTBA U IPU3HAKU NEPIICHIUKYIAPHOCTH IPSIMBbIX.
Haknonnsle, NpoeKum, UX CBONCTBA.

Iloxooue

[TponoproHaneHbIe 0Tpe3KH, ogooue guryp. [TonoOHbIe Tpeyroapuuky. [Ipu3Haku nogoous TpeyroibHUKOB. OTHOIICHUE MJIOIAIeH
1oI00HBIX uryp.

B3aumHoe pacnosioxkenue NpsAMON H OKPYKHOCTH, ABYX OKPYKHOCTEH.

N3mepenust u BbIYMCICHUS

Beanuunnbl



[Tonstue Bennunnbl. [Inuna. U3mepenne mivnbl. EAMHIBI U3MEPEHUS JIMHBI.

Bennuuna yrna. I'pagycHas mepa yriaa. CUHYC, KOCUHYC M TaHI'€HC OCTPOT'0 YIJIa IPSIMOYI0JIbHOTO TPEYroJIbHUKA.

[TonsiThe o momaau MWIOCKOK (UTypHI U €e CBoWcTBax. M3mepenue ruomanen. EquHuIb n3MepeHus TUIOMAIH.

WNHcTpyMEHTBI U1 M3MEPEHUH U MOCTPOSHU; N3MEPEHUE U BBIYMCIIEHUE YIJIOB, JUIMH (PACCTOSHUM), IUIOIIAAeH, BHIYMCICHUE 3JIEMEHTOB
TPEYrOJIbHUKOB C UCIIOJIb30BAHNEM TPUTOHOMETPUYECKUX COOTHOWEHHUN. [Iimomanu. @opMyiibl IIIOMAaU TPEYTrOJIbHUKA, [TApALIeIOrPaMMa U €ro
YaCTHBIX BHJIOB, Tpamelun, popmyna ['epona, Gopmyra miomamym BEITYKIOTO YeThIPEXyroJbHUKA, POPMYIIBI JITUHBI OKPYKHOCTH U TUIOIIAANA KPYTa.
[Imomane KpyroBoro cekTopa, KpyroBoro cermenTa. [lnoniaas npaBMJIBHOrO MHOTOYTOJIbHUKA.

Teopema IIudaropa. ITudaroposs! Tpoiiku. TpUroHoMeTpuyecKue COOTHOIIEHUS B IPSIMOYTOJIbHOM TPEYroJbHUKE. TpUroHoMeTpuieckue
(GYHKIMH TYNOTO yria.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenne TpeyronpHUKOB. Berncienne yrioB. Beraucienne BbICOThI, METMAHBI M OUCCEKTPUCHI TpeyroJibHuKa. OpToTpeyroibHuK. Teopema
[Ironemes. Teopema Menenas. Teopema UeBsl.

Paccrosinust

Paccrosane mexy Toukamu. PacctostHre oT Touku 10 psimoid. Paccrostane Mexy gpurypamu.

PaBHOBenMKHE U paBHOCOCTaBJICHHbBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3Ka, BETUYUHBI yTJIa, TUIOMAIH U 00beMa (DUTYpHI.

I'eomeTprueckue nocTpoeHust

I'eoMeTpuueckre MOCTPOCHUS Ui WILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (DUTYD.

HNucTpymenTs! aiig noctpoenuid. Llupkynsb, TuHenka.

[Ipocreiiye nocTpoeHUs LUPKYIEM U JIMHEHKOMN: OCTpOEHUE OUCCEKTPHUCH yIiia, MEPIeHIUKYIspa K IPSIMOH, yria, paBHOTO JaHHOMY.

[TocTpoeHue TpeyroabHUKOB MO0 TPEM CTOPOHAM, IBYM CTOPOHAM U YIIIy MEXAY HUMHU, CTOPOHE U ABYM MPUJICKAIIUM K HEH yriiam, 0 Jpyrum
3JIEMEHTaM.

Jlenenue oTpe3ka B JAHHOM OTHOILICHHH.

OCHOBHBIE METO/IbI pEeIIeHHs 3aa4 Ha MOCTPOEHUE (METO1 TEOMETPHUUECKUX MECT TOUYEK, METO/I MapaJljIeIbHOTO MEPEHOCca, METOJT CHMMETPUH,
METO/I TIOJTO0HS ).

OTalbl peuicHus 3aia4 Ha IOCTPOCHHUC.
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KaJIeH)IapHO- TEMATHYECKOC IVIAHUPOBAHHUE:

Ne Tema 3ansTust Mara mo Hdara pumeyanus
TUIAHY pakTHYeCKH

1 CBOJCTBa CTENIEHU C HATYPAIBHBIM M IIEJIBIM MOKA3aTEISIMH.

2 CrannapTHBIA BUJ YHCTIA.

3 CBoiicTBa apu(hMETHYECKOTO KBaJJPATHOTO KOPHSI.

4 [Tpuémbl pa3nokeHUs] HA MHOKHUTEIN

S) CriocoObl penieHus: KBaIpaTHbIX YPaBHEHUHN U YpaBHEHHM CBOJAMMBIX K HUM

6 CriocoObl penieHus: JpoOHO- pallMOHAIIBHBIX M YPAaBHEHHUH BBICIIHUX CTEIIEHEH.

7 Pemenue 3aga4 NoBBIIIIEHHOMW CIOKHOCTH

8 Pa3nuyHble METO/IBI PEICHHS] CUCTEM YPABHEHUM.

9 Perrenune 3a1a4 MOBBINIIEHHON CIIOKHOCTH

10 CriocoObl penieHus: pa3InyHbIX HEPABEHCTB.

11 CriocoObl pelnieHns pa3InyHbIX HEPABEHCTB. .

12 MeTo HHTEPBAJIOB.

13 O0nacTp onpeneneHus: BRIPOKEHHS

14 CucrteMbl HepaBeHCTB. Penienre 3a1a4 NOBBIIIEHHOMN CIOKHOCTH

15 YcTanoBieHHE COOTBETCTBUS MEXAY TpadukoM GyHKIIUU U €€ aHATUTHICCKUM
3aJlaHuEM

16 YpaBHeHUs IPSIMBIX, TapadoJ1, THIEpO0IT

17 DyYHKIMU, UX CBOMCTBA U rpaduKH (JTMHEHHas, 00paTHas MPOMOPIMOHATBLHOCTD,
KBaJpaTUYHas)

18 CuuThIiBaHHE» CBOMCTB (OYHKIIUHU 110 €€ TpaduKy.

19 YcTaHoBII€HHE COOTBETCTBUS MEXAY I'padukoM GyHKIIUU U €€ aHATUTHICCKUM
3aJlaHuEM

20 Omnpenenenre apuMeTUYECKON 1 T€OMETPUUECKOI Mporpeccuii

21 XapaKkTepucTUIECKOe CBOMCTBO apru(METHUECKON  T€OMETPHIECKON IPOrpeccuit

22 KomOuHMpOBaHHBIE 33/1a4K Ha MPOTPECCUH.

23 Pemenue 3aa4y NOBBIIEHHOH CII0KHOCTH

24 Pernienue 3a1a4 MOBBIIIEHHOM CII0KHOCTHU

25 3amaun Ha MpolEeHTHI. Perienne 3a/1a4 NOBBIIEHHON CII0KHOCTH

26 3ajauu «Ha KOHLEHTpaIuio». PenieHne 3a1a4y NoBBIICHHOHN CI0KHOCTH

27 3anaun «Ha paboTy». Pemenue 3a1a4 MOBBIIEHHON CIIOKHOCTH

28 Moynb ymciia, €ro TeOMETPUUYECKUI CMBICI, OCHOBHBIE CBOMCTBA MOJTYJIsl

29 VYpaBHEHUS U HEPABEHCTBA, COJEPKAIIMe 3HAK MO U CIIOCOOBI X PEILIECHHS.
PerieHue 3a1a4 MOBBIIIEHHOM CIIOKHOCTH

30 OcHOBHBIE IpaBUJIa KOMOUHATOPUKHU




31

YacroTa 1 BEepOATHOCTH ciydaiiHOTo coObIThs. Kitaccuueckoe onpenenenue
BEPOSITHOCTH

32 I'eomerpuueckuii npakTukyM. TeopeMa KOCHHYCOB B 3aJJaHUSX OBBILIEHHOTO YPOBHS.
Teopema CHHYCOB, 3aJaHUs TOBBIILIEHHOI'O YPOBHS

33 I'eomeTpuueckuii npakTUKyM. Perienue TpeyroabHUKOB, 3a1aHHsI IIOBBILIEHHOTO
YPOBHS

34 Hrorosoe 3aHsarue.

Hroro:
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