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IMosicuuTeILHAS 3aNIMCKA

Pabouas mporpamma BHEYpOYHOU AESITETLHOCTH IO MaTEMAaTHKE COCTaBJeHA HAa OCHOBE
O0s13aTeIPHOr0 MUHUMYMa COJICPYKaHUs OCHOBHBIX 00pa30oBaTeIbHBIX MporpamMm U TpeGoBanuit
K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB OCHOBHOM IITKOJIBI.

[IporpamMma mnpemHazHadeHa g ydammxcs 9-x KiaccoB  001meo0pa3oBaTeNIbHBIX
yUpexKIeHUN U paccuuTaHa Ha 34 4daca, | yac B Hegemro. OHa npegHa3HauYeHa Uil MOBBILICHUS
3¢ (HEeKTUBHOCTH MOJTOTOBKH yUalmuxcs 9 kiacca K OCHOBHOMY rOCYAapCTBEHHOMY DK3aMEHY TI0
MaTeMaTHKe 3a Kypc OCHOBHOHM IIKOJbI W MPEIyCMaTpPUBAeT MX MOJTOTOBKY K AalibHEHIIeMY
00yYEHHIO B CpeHEN IIKOJIE.

[IporpaMMoii  BHEYpOUHOIl  JNEATEIBHOCTH HE MPEAYyCMOTpeHbl 0000IIeHHe U
CHUCTEMaTu3alusl 3HaHUM 10 pa3IMYHBIM pa3jiesiaM, MOJYyUYEeHHBIX YYalllUMHCS 32 BECh MEPHOJ
oOyuenus ¢ 5 o 9 kiacc. OHa HampaBlieHa Ha BOCIIOJIHEHHE HEJOCTAIONIUX 3HAHUHN, OTPabOTKY
MPUEMOB pEUICHUsI 3aJaHUN PA3IMUYHBIX TUIIOB U YPOBHEW CIIOKHOCTH BHE 3aBUCHMOCTH OT
bopMyIIMpPOBKH, a Takke OTpabOTKy THMHOBBIX 3adaHuil OI'D mo MaremaTHke Ha TECTOBOM
MaTepuaie.

Lenv npocpammel: cucTeMaTH3alUsl 3HAHWNA M CIOCOOOB JEATENBHOCTH YYalllUXCS IO
MaTeMaThKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKA ydamuxcs 9 Kkiacca K OCHOBHOMY
roCy/IapCTBEHHOMY 2K3aMEHY 110 MaTeMaTHKe.

3aoauu npoepammol:

— 3aKkpenuTh OCHOBHBIE TEOPETUUYECKHE TOHSTHS M OIPEACICHUS 10 OCHOBHBIM
M3y4aeMbIM pa3Jiesam;

— OrtpaboTaTh OCHOBHBIE THUIIBI 3a7ad uzydaembix THIOB KM OI'D «Anrebpa» u
«["eomeTpusi» U UX aITOPUTM PEILICHUS,

— OrtpaboTaTh OCHOBHBIC THUIIBI 33/1a4 U3 OJOKa MPAKTUKO—OPUEHTHPOBAHHBIX 3aJaHUIA
1-5;

— ®opmupoBaHHE y yyalIuXCs IEIOCTHOTO MPEACTABICHUS O TeMe, €€ 3HAUCHUS B
paszenie MaTeMaTUKHU, MEKITPEIMETHBIE CBSA3H C JPYTMMH TEMaMU;

— CIIOCOOCTBOBATh MHTEIUIEKTYyalIbHOMY Pa3BUTHIO ydalluxcs, (GOPMUPOBAHUIO KAYeCTB
MBIIUICHUS, XapaKTEPHBIX I MAaTEMaTHYECKON NEATeIbHOCTH M HEOOXOIUMBIX YUYCHHKY IS
ycnemHol caaun OI'D, 1t o61iei connanbHOM opueHTanuy;

— AKIIEHTHpOBaTh BHHUMAaHHE Y4YalllUXCsl Ha EIWHBIX TPeOOBAHUAX K MpaBUIaM
obopMIIeHUST Pa3IMYHBIX BUJOB 3aJlaHWN, BKIIIOYAEMBIX B HMTOTOBYIO aTTECTAIlMIO 3a KypcC
OCHOBHOM ILIKOJIBI.

— Cnocob6cTBOBaTh CO3/IaHUIO0 YCIOBUI OCMBICICHHOCTH YYEHHS, BKIIOUEHHUS B HETO
yYaIuxcsi Ha YPOBHE HE TOJIbKO MHTEJUICKTYyaJIbHOW, HO JIMYHOCTHOM U COITMATIbHON aKTUBHOCTH
C TIPUMEHEHUEM TEX HIIM UHBIX METOJ0B O0YUYEHHUS.

IInanupyemblie o0pa3oBaTesbHbIe Pe3yabTAThI:

e QDopMHpOBaHHE HABBIKOB MOMCKA MaTEMaTHUYECKOrO METOfa, alropuTMa M TMOHCKa
peleHus 3aaa4u B cTpykType 3anad OI'D;

e (GopMHpOBaHHE HaBBIKA PEIICHUS OMpPENEICHHBIX THUIOB 3aJa4 B CTPYKType 3aaad
oro;

® YMCTH pa6OTaTB C Ta6.]'H/II_IaMI/I, CO cXeMaMH, C TCEKCTOBbBIMHU [OaHHBIMHU, YMCTH
peoOpa3oBhIBATh 3HAKHU U CUMBOJIBI B JIOKA3aT€ILCTBAX U MPUMEHSIEMbBIX METO/IaX JIJIsl PeIICHUS
00pa3zoBaTeNbHBIX 33724,

® IIPUBOAWUTH B CUCTEMY, COIIOCTABJIATD, 06061]_[3TB 1 aHAJIU3UPOBATH I/IH(bOpMaHI/IOHHBIe
KOMITOHEHTHI MAaTEMaTUYECKOTO XapaKTepa U YMETh MPUMEHSTh 3aKOHBI U TIPABHIIA JIJISl PEIICHUS
KOHKPETHBIX 3a71a4;

® BBIIEATH TJIABHYIO U M30BITOUYHYIO MH(OpPMAIHIO, TPOU3BOAUTH CMBICIIOBOE C)KaTHE
MaTeMaTHYeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB pPEIICHHS]; YMETh MPEACTABIATh



B CJIOBECHOM (hopme, HCTIONB3Ys CXEMBbI U Pa3INYHbIe TaOIUIIbI, TPAQUKHA U AHUArPaMMBbI, KapThl
MOHATHH U KJIACTEPbI, OCHOBHBIE UJICU U IJIaH PELIEHUS TOW WJIM HHOM MaTEMAaTUYECKOW 3aauH.

B xone 3aHsTHIT Kypca HCIOJIB3YIOTCS CJIeTyIONIEe MeTOAbI, MPHEMBI M GOPMBI
padoThI:
— JICKIUH YYHUTENS C Pa3IMYHBIMU BUIAMU 3aJIaHHH;
— CcocCTaBJIeHHE 0000LIAOINX TAOIHUI] U OTIOPHBIX CXEM;
— CcaMoCTOsATeNbHAs paboTa yJaImxcs;
— pabota B rpymnmnax;
— pabota ¢ naketamu KMMog.

IIporpamMmma copepKuT MOLYJIH:

1. «Anreopa» (1 u 2 yactn)

2. «I'eomerpus» (1 u 2 yactn),

3. «bnoK MpaKTHKO—OPHEHTHUPOBAHHBIX 3aAaHUH 1-5%.

B MonyJie «Adaredpa» oTpaOaThIBAlOTCSl HABBIKM pelIEHHs airedpanyeckux 3agaHui 1
yactu KUM OI'D. Oto0 3amaHus ¢ BBIOOPOM OJHOIO OTBETAa M3 YEThIpEX MPEATIOKEHHBIX
BapUaHTOB, C KPaTKUM OTBETOM M HA COOTHECEHHUE, C 3alMChi0 pelleHus. B srtom Oioke
IIPOBEPSIETCSl  BIAJEHME OCHOBHBIMM aJIrOpUTMaMH, 3HAHUE M MOHMMAHHUE KIIIOUYEBBIX
JIEMEHTOB COJEpXKaHUs (MAaTEMAaTUUYECKUX IOHATHH, UX CBOWMCTB, IPUEMOB pPEIICHUS 3a/a4 U
Ip.), YMEHHE II0JIb30BATbCA MAaTEMaTH4YECKOW 3alKChbio, NPUMEHATh 3HAHHUA K PELICHUIO
MaTeMaTHYeCKUX 3ajJad, He CBOAALIMECS K IPSIMOMY IMPUMEHEHHIO aJrOpUTMA.

3agaHus 2 4acTM HaNpaBJICHbl HAa IPOBEPKY BIAJCHUS MaTepUaioM Ha MOBBIILIEHHOM
ypoBHe. VX Ha3HaueHue — auddepeHnnpoBaTh XOpOIIO YCIEBAOMUX HIKOJBHUKOB 10 YPOBHSIM
MOJATOTOBKH, BBIIBUTH HauOoJiee IOATOTOBICHHYIO YacTh BBITYCKHHKOB, COCTaBJISIOIIYIO
HNOTEHIMAJIbHBI ~KOHTHMHIEHT NPOQUIBHBIX KJIaccoB. JTa 4acTb CoJepXaT 3aJaHus
NOBBILIEHHOI'O  YPOBHSl  CJOXHOCTH, KOTOPbIE HaIlpaBJI€Hbl Ha IPOBEPKY KauyecTB
MaTEMaTHYECKON MOArOTOBKH BBIITYCKHUKOB.

Mopnyasb «I'eomeTpus» coaepxut reomerpuueckue 3agaum 1 yvactu KM OI'D. B stom
0JI0Ke MOBTOPSAIOTCS OCHOBHBIE T€OMETPUUYECKHE CBEICHUS, U OTPa0aThIBACTCs HABBIK PEIICHUS
FeOMETPUUYECKUX 3ajau.

3agaHus 4acTM 2 HanpasJeHbl HA NPOBEPKY YMEHMs peEIIaTh IUIAHUMETPUYECKYIO
3a7ady, TNpPUMEHSAS pa3MuHble TEOpEeTHYECKHEe 3HaHMs Kypca TEOMETpPHH; YMEHUs
MaTeMaTHYeCKH TPaMOTHO M SCHO 3allUChIBaTh pPELICHHE, MPHUBOAS HPU 3TOM HEOOXOIUMbIE
MOSICHEHUSI 1 00OCHOBAHUS; BIIaICHUE IIMPOKUM CIIEKTPOM MPUEMOB U CIIOCOOOB PacCyKACHUM.

IIpakTuko-opuenTupoBannbie 3aganus | yactu KMM OI'D HanpaBiieHBl Ha IPOBEPKY
YMEHHUS IPUMEHATh MAaTEMATUYECKUE 3HAHUS B IPOCTENIINX MPAKTUYECKUX CUTYALIUSIX.

HroroBoe 3ansiTHE MpeanosaraeT NpoBeieHHe KOHTPOJIbHOW paboThl MO MarepuaniaM
B (hopme OI'D.

Y4eOHblIi IIaH NPOrpaMMBbl

HaszBanue moayJis (TeMbl) \ KoanuecTBo yacoB

Z

Mooynb «Anzeopa» 1 uacmep

[TpakTko—opueHTupoBanHble 3ananus Nel-Ne5 KM OI'D. 1+1+1+1

«Apudmerndeckuii 6ym». Otpadotka 3amau Ne 6 KUM OI'D. 1

«Koopaunatueriit mapadon». Otpadotka 3agad Ne 7 KM OI'D.

«Ympoctuts npoctoy. Otrpadotka 3amau Ne § KUM OI'D.

«Haiiam, eciu cmoxkemby. Otpabotka 3agad Ne 9 KUM OI'D.

«BepositHocTHBIH oax0m» Otpadotka 3agay Ne 10 KM OI'D.

«I"padmuecknii mabupuaTy OTpadbortka 3agad Ne 11 KM OI'D.

O N[OOI |WIN |-

N i I

«DopmynbHbIi pegakTop» OtpadboTka 3agau Ne 12 KUM OI'D.




9 «Ayat». Otpadotka 3amau Ne 13 KM OI'D. 1
10 | «Ox, yx stot nporpecc» OtpaboTka 3amayd Ne 14 KUM OI'D. 1
Mooyne «I'eomempusny» 1 uacmeo
11 | «KakoBsl yriasi?». Otpabotka 3amad Ne 15 KM OI'D. 1
12 | «A nnmna kakoBa?». Orpabotka 3agau Ne 16 KM OI'D. 1
13 | «Mrpa Ha momankey. Orpadotka 3agad Ne 17 KUM OI'D. 1
14 | «B xaerky». Otpadotka 3aga4y Ne 18 KM OI'D. 1
15 | «Bepro, He Bepro». OrpabdoTtka 3a1ad Ne 19 KM OI'D. 1
Mooynaw «Anzeopay wacmeo 2
17 | «IlonpoOyii-ka Haiam» OTtpabotka 3amay Ne 20 KM OI'D. 1+1
18 | «Henpocras 3amaga». Otpadotka 3amay Ne 21 KM OI'D. 1+1
19 | «Dynkuuonupyii». Orpadotka 3agau Ne 22 KM OI'D. 1+1+1
Mooyne «I'eomempuny 2 uacmeo
3adayu-eeauKansl

20 | Orpabotka 3amgad Ne 23 KM OI'D 1+1
21 | Orpabotka 3agaa Ne 24 KM OI'D 1+1
22 | Orpabotka 3amad Ne 25 KM OI'D 1+1+1
23 | Urorosoe 3ansarue «Caait OI'D Ha otnnuno». Hanucanue 2

JemoncrpaunonHoit Bepcuun KMM OI'D 2024.

Hroro 34

Coaep:xxanue maTepuasa

1. IIpakTnko—opueHTHpoBaHHbIe 3agaHus Nel-Ne5 KM OI'D.

TabnuuyHoe u rpaduyeckoe NpencTaBleHUE JaHHBIX, IUIAH U CXeMa, H3BJICYEHUE
HY)KHOH uHpopMmanuu. VI3MeHUMBOCT, TpH HM3MEpeHHMAX. Pemaromme mpaBHia.
3aKOHOMEPHOCTH B M3MEHUUBBIX BEJIMYMHAX. BpluncieHus u mnpeoOpa3oBaHUE BEIMYUH.
Uccnenopanue npocTeNMx MaTeMaTUYECKUX MOJICIICH.

2. «Apugpmemuueckuii 6ym». Otpadotka 3amay Ne 6 KUM OI'D.

JeiicTBUS ¢ HATYPAJIBbHBIMH YHCJIAMH

CrnoxeHue M BBIUMTAHUE, KOMIIOHEHTBI CIOXKEHHS M BBIUMTAHUS, CBSI3b MEXAY HUMU,
HaX0XJIEHWE CyMMBbI U Pa3HOCTH, U3MEHEHUE CYMMbI U PA3HOCTH IIPU U3MEHEHUH KOMIIOHEHTOB
CJIOKECHMSI U BBIYATAHUS.

YMHOXXEHUE U JelIeHne, KOMIIOHEHTbl YMHOXXEHUS M JIeJIC€HMs], CBSI3b MEXAY HUMHU,
YMHOXKEHUE U CIIO)KEHHE B CTOJIOMK, JI€JIEHHE YTOJIKOM, MpOBEpKa pe3yjbTaTra C MOMOILBIO
HNPUKUAKA U 0OpaTHOTO JEHCTBUS.

Yucii0Bble BEIPAKEHUSA

UucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, OPSAI0K BBIOJIHEHUS JEHCTBUMA.

JApodu. O0bIKHOBEHHBbIE IPO0H

Homns, dvactb, ApoOHOE dYHuCio, ApoOb. JIpoOHOE dYHCIIO Kak pe3ynbTaT JelIeHUS.
[TpaBuibHBIE U HEpaBUIIbHBIE APOOH, CMEIIaHHAast JPOOb (CMEIIaHHOE YHCIIO0).

3anuch HaTypaJbHOTO YMCIIA B BUJIE€ IpOOH C 33JaHHBIM 3HaMEeHaTelleM, IIpeoOpa3oBaHue
CMEIIaHHOH JIpoOU B HEMPaBUIIbHYIO Ip0oOb U HA00OPOT.

[IpuBenenue apodeii k odeMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CroxeHne M BbIYMTAHUE OOBIKHOBEHHBIX JApoOeill. VYMHOXKEHHE U JIeJeHue
OOBIKHOBEHHBIX JPOOEH.

Apudmerndeckre AeHCTBHUS CO CMEIIaHHBIMU JAPOOSMH.

Apudmernueckue JeiCTBUS ¢ JPOOHBIMU YHCTIAMHU.

CriocoObl pariMoHaTU3aIMK BEIYMCIICHUH U UX TIPUMEHEHUE NPHU BHIOIHEHUH JICHCTBUH.

HecsaTuaHbIe APOOH

IIpeoOpa3oBanue AeCATHUHBIX JApoOeil B OObIKHOBeHHblE. CpaBHEHHE JECATHUHBIX
npobeil. CroxkeHHe W BBIYMTAHHME JAECATUYHBIX Apobeil. OKpyriieHHne IecATUYHBIX ApoOeH.




YMHOXEHUE W JeleHUE ACCATHYHBIX ApooOeit. IIpeoOpa3zoBanne OOBIKHOBEHHBIX JpoOel B
necsaTuaHble Tpoou. Koneunble 1 0eCKOHEYHBIE IeCATUIHBIC APOOH.

Yuciaa. PanuonajabHbIe YU CJIA

MHoxecTBO panuoHaNbHBIX 4Yuceld. CpaBHEHHE palMOHAIbHBIX uMcen. JledicTBus ¢
parmoHaNbHBIMK unciaamMu. [IpencraBiieHne parmoHaIbHOTO YHUCIIa ASCATUIHON TIPOOBIO.

HppauunonajibHble Yuciaa

[TonsTHe UpparmoHATIbHOTO YKcia. Pacro3HaBaHue MppalMoOHAIBHBIX yucen. [Ipumepsl

JI0Ka3aTeibCTB B anredpe. MppannoHaabHOCTh Yrcaa \-"E

MHO0k€eCTBO JIeHCTBUTENbHBIX YUCEIL.

J{poOHO-panHOHAJILHBIE BHIPAKEHHUS

[IpeoOpa3oBanue IpOOHO-TMHEHHBIX BBIPAKEHUM: CIIO)KEHHUE, YMHOXKEHHUE, JeJICHHE.
Anrebpanueckast 1podb. Cokparmienue anreOpanyeckux apodeit. [IpuBenenne anredpanmueckux
npobeld k obmemy 3HameHaTenmro. JleWcTBUS ¢ anreOpandecKuMu ApOOsSMHU: CIIOKEHHE,
BbIUNTAaHUE, YMHOKEHUE, IEIICHNUE, BO3BEICHHUE B CTEIICHD.

3. «Koopounammuowtit mapaghonr». Otpadotka 3amgau Ne 7 KM OI'D.

IToJi0kuTEeIbHBIC U OTPHIIATEIbHBIC YHCJIA

N306paxenue yrcen Ha YUCIOBOM (KOOpAMHATHOM) mpsiMoii. CpaBHeHuUe yncen. Moy
yyclla, TeOMEeTpUYEeCKass HHTeprpeTanus MoOAyJs 4yucia. JledcTBUS € MOJIOKUTEIbHBIMU U
OTpPUIATENILHBIMH YUCIIaMU. MHOXECTBO LENbIX YUCEIL.

Koopannara Touxku

OcHOBHbIE TOHSTHUS, KOOPJAUHATHBIN Jyd, paccTOsHuE MexAy Toukamu. KoopauHaTsbl
TOYKH.

4. «Yupoctutb mpocto». Otpadotka 3anay Ne§ KIMIM OI'D.

YucnoBbie 1 OyKBEHHbIE BHIPAKEHUS

Bripaxkenue ¢ nepeMmeHHON. 3HadeHne BbipakeHUs. [locTaHOBKA BEIpaKEHUH BMECTO
[IEPEMEHHBIX.

[enpie BeIpaxxeHUs

CreneHnb ¢ HaTypaJbHBIM MTOKa3aTeIeM U ee cBoiicTBa. [IpeobpazoBanus BbIpaxeHHH,
COJIepIKalINX CTENEHH C HaTypalbHbIM IIOKa3aTEJIEM.

OnHouseH, MHOTousIeH. J[efCTBHS ¢ OJHOWIEHAMH U MHOTOUJICHaMU (CII0XKEHHE,
BbIUHMTaHUE, YMHOKeHHUE). POpMyJIbl COKPAILIEHHOTO YMHOKEHHUS: pa3HOCTh KBaIpaToB, KBaipar
CYMMBI U pa3HOCTH. Pa3iiojxeHre MHOrowIeHa Ha MHOXKHUTENIN: BEIHECEHHE OOIIEr0 MHOKHTEIS
3a CKOOKH, TPYNIHUPOBKA, IPUMEHEHNE POPMYJI COKpAIIEHHOT0 YMHOXKeHUs. KBaipaTHbIi
TPEXWIEH, Pa3JI0OKEHNE KBAIPaTHOIO TPEXUJIEHA HA MHOYKHUTEIIH.

5. «Hauiou, eciu cmoxncewny. Otpadotka 3amaad Ne 9 KIIM OI'D.

YpaBHEeHHS U HEPAaBEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHust

IlonsiTue ypaBHeHuss U KOpHsA YypaBHeHMs. IIpencraBineHne O pPaBHOCHIBHOCTH
ypaBHeHUH. O0acTh OmpeiereHus ypaBHeHHs (007IacTh JOMYCTUMBIX 3HAUEHUI TEPEMEHHON ).

JInHeiiHOe YpaBHEHHE U €r0 KOPHHU

Pemenne nuHelHbIX ypaBHeHuM. JImHelHoOe ypaBHeHue ¢ mnapameTrpoM. KosmmuecTBo
KOpHEH JIMHEMHOTr0 ypaBHEHHUs. PellleHne TUHEeNHbIX ypaBHEHUN C IIapaMETPOM.

KBanpaTtHoe ypaBHeHHe M er0 KOPHH

KBanpatusle ypaBHeHus. HenonsHble kBazpaTHble ypaBHEHHA. JIMCKpUMHHaHT
KBaJpaTHOro ypaBHeHus. Popmysa KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOparHas TeopeMe Buera. Pemenue kBaJIpaTHBIX YpaBHEHUM: MCMOJIb30BaHUE (OPMYIBI IS
HaXO0XJI€HNs KOpHeH, rpaduyecKuil MeTOJl pelIeHUs, pas3oKeHWE Ha MHOXKHUTENIH, M0JI00p
KOpPHEW ¢ HCIOJIb30BaHHEM TeopeMbl Buera. KonmdecTBo KOpHEH KBaJpaTHOTO ypaBHEHMsS B
3aBHCHUMOCTH OT €ro JIMCKpUMHUHaHTa. bukBajpaTHble ypaBHEHUs. YPpaBHEHHUS, CBOJIUMBIE K
JMHENHBIM U KBaZpaTHbIM. KBajpaTHbIE ypaBHEHUS C TapaMETPOM.



ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenue npocteimux ApoOHO-IMHEHHBIX ypaBHEHHN. Perienne apoOHOo-palmoHaibHbIX
YpaBHEHUH.

MeTob! peuieHns ypaBHEHHI: METOIbI paBHOCUIIBHBIX MPEOOpa30BaHUNA, METO 3aMEHbI
nepeMeHHo#, rpadudeckuid meton. Mcmonb3oBaHME CBOWCTB (YHKIMH TMpU  peUICHUU
YPaBHEHUM.

IIpocreiinme UppalMOHAIbHBIE YPABHEHHS BU/IA \/ f(x)=a, \/ f(x)= \/ g(x)-

VYpaBHeHus Buaa x"=a .YpaBHEHM B LIEJIBIX YHUCIIAX.

6. «Bepoamnocmuuiit nooxoo». Otpaborka 3agad Ne 10 KUM OI'D.

Cuayuaiinbie cOOBITHS

CnyuaiiHple OTBITBI (PKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIe COOBITHS (HCXOIIBI).
BepositHocT  3nemeHTapHBIX  cOObITHH. CoOObITHSIT B CllydyallHBIX SKCIIEPUMEHTax U
OJIarONPHUATCTBYIOIINE AJIEMEHTApHBIE COOBITHS. BeposITHOCTH Cily4aiiHbIX COOBITHI. OMBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSMU. Kitaccuueckue BEpOSITHOCTHBIE OIBITHI C
HCII0JIb30BAaHUEM MOHET, KyOUKOB.

7. «Ipaguueckuir nabupunmy. Otpadotka 3ana4y Ne 11 KM OI'D.

DOYyHKIUH

HHonsaTne pyHKIUU

JlekapToBbl ~ KOOpJAMHATBl HA  IUIOCKOCTH. @DOpMHUpOBaHUE MPEACTABIECHUH O
METaINpPEeIMETHOM MOHATUU «KOOpAUHAThD. CrocoObl 3anaHus (QyHKIMA: aHAJTUTUYECKHH,
rpaduueckuii, Tabnuunbiid. ['padux ¢ynkuuu. [Ipumeps! QyHKIMH, MoydaeMbIX B IpoIecce
UCCIIEIOBaHMSl Pa3INYHbIX PeaIbHbBIX IPOLIECCOB U PELIeHU 3aa4. 3HaueHUe (PyHKIUHN B TOUKE.
CpoiicTBa (QyHKIMIA: 0O0JACTh ONpPEACTCHHUS, MHOXXECTBO 3HAYCHHUH, HYIJH, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA, YETHOCTh/HEUETHOCTh, IPOMEKYTKH BO3pacTaHMs U yObIBaHMs, HauOoJIbIIEE
U HauMeHbInee 3HaueHus. MccnenoBanne GyHKIMU 10 ee rpaduKy.

JInHeiiHasa pyHKIUSA

CpoiictBa u rpaduk JnuHEWHOW (yHKIHH. YTIOBOW KOXPPHUIMEHT MPSMOH.
Pacnonoxenue rpaguka quHeitHON (QyHKIMKM B 3aBUCMMOCTH OT €€ YIJIOBOro Ko3(gQuuueHTta u
cBoboaHoro wieHa. Haxoxnenune kos(Q(GUUIMEHTOB JMHEHHOW QYHKIMHM 10 3aJaHHBIM
YCIIOBUSM: IIPOXOKIEHHUE MPSMOM 4epe3 1B TOUKH C 3aJaHHBIMU KOOPAMHATAMU, IPOXOXKICHUE
IIPSAMOM Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JAaHHOW MPSMOM.

KBagparnunas ¢pyHkuus

CpoiictBa M rpaduk kBagpatnyHod ¢yHKuuu (mapabona). Iloctpoenue rpaduka
KBaJPaTUYHON (DYHKIIMU IO TOYKAM

Oo0paTHas NPONOPUMOHAIBHOCTH

CaoiicTBa QyHKIMH y = K . 'nnepbomna.
X

8. «®opmynvuutii pedakmopy. Otpadortka 3amaad Ne 12 KIIM OI'D.

Yucaosbie 1 OyKBEHHbIC BbIPAKCHHSA

Boipaxxenue ¢ nepemeHHoOW. 3HaueHue BbIpakeHUs. [lojcTaHOBKa BbIpaXKEHHI BMECTO
NIEPEMEHHBIX.

ebie BbIpaKeHUs

CreneHb ¢ HaTypaJbHBIM TOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpaXeHUH,
COJIepIKalINX CTENEeHH C HaTypaJbHBIM MTOKa3aTEJIEM.

OpHowieH, MHorowieH. JleWcTBHS C OJHOWIEHAMHM W MHOTOWIEHAaMHU (CIIOKEHHE,
BbIUHMTaHUE, YMHOKEeHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaApaTOB, KBAJpaT
CYMMBI U pa3HOcTH. Pa3nokeHre MHOrOwWIeHa Ha MHOXKUTENIU: BIHECEHHUE OOIEro MHOXKUTEIS
3a CKOOKM, TpyNIHUpPOBKA, NMpPUMEHEHHE (POpPMYJ COKpAIIEHHOro YMHOKeHus. KBampaTHblit
TPEXWIEH, Pa3JI0’KEHNE KBAIPAaTHOIO TPEXUJIEHA HA MHOYKHUTEIH.

9. «/[yam». Otpabotka 3amaa Ne 13 KHIM OI'D.

Cucrembl HepaBeHCTB



CucreMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PemieHue cucteM HEepaBeHCTB C OJIHOU
NEPEMEHHOM: JMHEUHBIX, K6éaopamuuix. V300paxkeHHE peIIeHUs CHUCTEeMbl HEPABEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

10. «Ox, yarc 3mom npocpeccy. Otpadotka 3anau Ne 14 KUM OI'D.

IlocsienoBaTeIbHOCTH U POTPeECCHU

UucnoBass  1ocieoBaTeNbHOCTb.  IIpuMepsl  4YHMCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoneunble mocneaoBaTeabHOCTH. ApudMmeTHueckas TMporpeccus H €€  CBOWCTBa.
['eomerpuueckast nporpeccusi. Popmyna oOmero wieHa M CYMMBI N TEPBBIX YICHOB
apupMeTUIECKON U TEOMETPUUYECKON TTPOTPECCHiA.

11.  «Kakogwl yener?» Otpadotka 3agad Ne 15 KM OI'D.

Benuuunsbl

[Tonsstue Benuuusbl. JlnuHa. M3mepeHue [yiuHBL. EJMHUUBI W3MEPEHUS JJIMHBI.
Benuuuna yrna. ['pagychas mepa yria.

[lonatne o mijomamu MJIOCKOM (UTypel W ee CBoiicTBax. VI3MmepeHHe IUIOIMIAICH.
Enunuiibl usmepeHus miomnaim.

[IpencraBnenue o0 oobeme U ero cBoiictBax. M3mepenue oobema. Equnnibl usmepenus
00BEMOB.

12. «A onuna kaxoea?» Otpabotka 3amay Ne 16 KUM OI'D.

@urypsl B reoMeTpUHU U B OKPY:KalollleM MUpe

I'eomerpuueckas ¢urypa. BHyTpeHHsis1, BHEIIHAS 00nacTi GUrypsl, rpaHuna. JInauum u
o0nacTu Ha TIOCKOCTH. Boinmykiias u HeBbimykJias ¢purypsl. [lnockas u Herockas GUrypsl.

Boigenenue cBoicTB 00bekTOB. DOpMHpOBaHME MPENCTAaBICHUM O MeTanpeIMETHOM
noHsTuu «purypa». Touka, OTpe3oK, mpsiMasi, JIiyd, JIOMaHas, MJIOCKOCTh, yroi, OHcCCeKTpuca
yIja v €e CBOMCTBA, BU/IbI YTJIOB, MHOTOYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cummMeTpus reoMeTpuueckux uryp. LleHTpanbHas cMMMETpHUsl TE€OMETPHUECKHUX
Quryp.

13. «H:zpa na narowadken. Otpabotka 3agau Ne 17 KUM OI'D.

N3mepenus u BoIYncIeHUS

[Tnomaau. @opMyIibl IIIOMIAN TPEYTOIbHUKA, TApaJUIeIorpaMMa U €ro YaCTHBIX BUOB,
Tpaneuuu, ¢opmysa I'epoHa, ¢opMyna IUIOMIATM BBHITYKIOTO YETHIPEXYTOJbHHUKA, (POpPMYIIbI
JUIMHBI OKPY>KHOCTH U IUIOIIAN Kpyra

14. «B xknemky». Otpabotka 3amad Ne 18 KM OI'D.

N3mepenus u BoIYMCICHUS

[Tnomanu. @opMyIibl IIIOIIAM TPEYTOJIbHUKA, TapajuleorpaMMa U €ro YaCTHBIX BUJOB,
Tpanenuu, ¢opmyina I'epona, popmyna miomaaum BBITYKIOTO YeThIPEXYTOJIbHUKA, (OPMYIIBI
JUIMHBI OKPYXXHOCTH W Iulowmaau kpyra. [limomaabs KpyroBoro cekropa, KpyroBOro CErmMeHTa.
[Tnomane MpaBMIIBHOIO MHOTOYTOJIbHHKA.

Teopema I[ludaropa. IludaropoBbr Tpoiiku. TpuroHOMeTpUYECKHE COOTHOIIEHUS B
OPSMOYTOJIBHOM TpeyroyibHuKe. TpUuronoMerpuyeckue (PyHKIMU TYIOro yria.

15. «Bepmw, ne seproy. Otpadotka 3agad Ne 19 KM OI'D.

Teopernueckue acneKThl, TEOPEMBI, AKCHOMBI, OIIpeeNIeHHs, (POPMYJIbI, IEMMBI.

16. «llonpodyii-ka naitou». Orpadotka 3amad Ne 20 KUM OI'D.

J{poOHO-panHOHAJIbLHBIC BHIPAKEHHUS

Crenenp ¢ uenbiM mnokaszareneMm. IIpeoOpa3oBaHue ApOOHO-IMHEHHBIX BBIPAKEHUN:
CJIO’KEHUE, YMHOXKEHUE, JiesieHne. Anredpanyeckas Apo0s. JlomycTumMble 3HaYeHUs TEPEMEHHBIX
B JPOOHO-pallMOHANIBHBIX BBIPAKEHUSX.

KBanpaTtHoe ypaBHeHHe M er0 KOPHH

KBanpartusle ypaBHeHus. HemnonHble KBaapaTHble ypaBHEHUA. JIMCKpUMHHaHT
KBaJIpaTHOTO ypaBHeHUs. PopMmyJiia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOpatHast Teopeme Buera. Pernienue kBaJpaTHBIX ypaBHEHUM: HMCIIOJIb30BaHHE (POPMYJIBI IS
HAXOXXJCHUS KOpHEW, rpaMuecKuil METOJA pelIeHUs, Pa3IoKeHHEe Ha MHOXKHUTEIH, Moadop
KOpHEH € HCIIOIb30BaHHEM TeopeMbl Buera. KonmmuecTBO KOpHEN KBagpaTHOTO YpPaBHEHHMS B



3aBUCUMOCTH OT €ro JWCKpPUMHUHAHTAa. bUKBaJpaTHbIC ypaBHEHUS. YPABHEHUsS, CBOAUMBIE K
JUHEUHBIM U KBaJipaTHBIM. KBagpaTHble ypaBHEHUS ¢ TapaMETPOM.

ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenue npocreiimumx ApoOHO-IMHEHHBIX ypaBHEHHA. Perenne apoOHo-palmoHanbHbIX
YpaBHEHUH.

MeToab! petieHns ypaBHEHHI: METOIbI paBHOCUIIBHBIX MPEOOpa30BaHUNA, METO 3aMEHBI
nepemMeHHo#, rpadudeckuid meton. Mcmonb3oBaHME CBOWCTB (YHKIMH TMpU  peUICHUU
YPAaBHEHUM.

IIpocreiinme UppalMOHAIbHBIE YPABHEHHS BU/IA \/ f(x)=a, \/ f(x)= \/ g(x)-

YpaBHeHus Buaa x"=a .YpaBHEHHU B LIEJIBIX YHUCIIAX.

17. «Henpocmas 3a0auay. Otpadotka 3ana4y Ne 21 KM OI'D.

Pelenne TeKCTOBBIX 327124

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemienue TekcToOBBIX 3a1au apudmeTndeckuM criocooom. Mcnonb3oBanue Tabnui, cxem,
yepTexel, JPyrux CpeiCTB NPEACTABICHUS JaHHbBIX [IPU PELICHUU 3a]Ia4H.

3agaum Ha IBUKEeHHUe, pa00Ty M MOKYIKH

AHanmm3 BO3MOXXHBIX CUTYalliii B3aMMHOTO PACHOJIOXKEHUsI 00BEKTOB MPH MX JIBUKCHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IIPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJEHUE YaCTH YMCIIa U YKCIA 1O ero 4yactu. Pemenue 3anay Ha
HpOLEHTHI U Aonu. [IpuMeHeHrne nponopuuil Npy peleHuH 3a4a4.

Jlornueckue 3agaun

Pemrenune normueckux 3agad. Pemenne mornyeckux 3aaay ¢ IOMOIIBIO TpadoB, TAOIHII.

OcHOBHBIE MeTO/IbI pellleHHUs] TEKCTOBBIX 3aa4: apu(pMeTHUYEeCKUl, anredpandeckui,
nepebop BapuaHTOB. IlepBuUYHBIE MNpEACTAaBIEHUS O JPYIMX METOAax peUIeHus 3aaay
(reomeTpuydecKue U rpadUIeCcKUe METOIBI).

18. «@yukyuonupyiin. Orpadorka 3agad Ne 22 KM OI'D.

DOyHKIUH

IlonsTHe 3aBUCHMOCTH

[IpsamoyronbHast ~ cucremMa  koopAauHar.  DopMupoBaHME  INPEACTABICHUM O
MeTanpeIMETHOM OHIATUH «KOOPAUHATHD. ['paduk 3aBUCHMOCTH.

DyHKUUA

CriocoObl  3aaHud  (QYHKIMHA: aHATUTHYECKUH, rpaduueckuid, Tabmuusbiil. ['padux
¢bynkuuu. [Ipumeps! QyHKIUH, TOTydaeMbIX B IpOIecce UCCIEOBAHUS Pa3IMYHBIX MPOIECCOB
U peleHus 3afad. 3HayeHue QyHKIuM B Touke. CBoilcTBa (QyHKIMIi: 00sacTh onpeaeneHus,
MHOXECTBO 3HAYEHMH, HYJH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTb,
BO3pacTaHue U yObIBaHUE, TPOMEXYTKH MOHOTOHHOCTH, HauOOJIbllIee 1 HAUMEHbIIIEE 3HAUYEHUE,
NEepUOIMYHOCTh. MccnenoBanre GyHKINU 1O ee TpadukKy.

JInneiiHas QpyHKUUSA

CoiicTBa, rpaduk. YriaoBoil ko duiuent npsmoil. Pacronoxxenue rpaduka muHeHoM
(GYHKIIMHM B 3aBUCUMOCTH OT €€ KO3(P(PUIIUEHTOB.

KBagpatnunas pyHkuus

CaoiictBa. Ilapabona. Iloctpoenue rpaduka kBaapaTuuHod QyHkiuu. Ilomoskenue
rpaduka KBaJpaTUYHONH (YHKIMH B 3aBUCHUMOCTH OT €€ Kod(duimeHToB. lcmonp3oBaHue
CBOMCTB KBaJpaTUYHON QYHKIIUH JIJIs1 peLIeHUs 3a/1a4.

OOpaTHasi NpPONOPUHOHATBHOCTH

k
CaoiicTBa QyHKIMH y = K y = —. TI'unep6omna. IIpencraBnenue 00 acuMNToTaX.
X X

CreneHHas pyHKIUA C MOKa3aTesem 3
CoiictBa. KybOuueckas mapabona.



QyHKIMA y — /x , y = 3¥/x, y=|x|-HX cBoiicTBa u rpaduku. CreneHHas QpyHKIus C

HoKa3areseM CTerneHu Oobiie 3.

[IpeoOpazoBanue rpadukoB  (QyHKIMN: MAPAUICHBHBIA  TMEPEHOC, CUMMETPUS,
pacTsKeHHe/CKaTue, OTpakeHHe.

19. 3adauu-e¢enuxanvi

e Ortpabotka 3amay Ne 23 KM OI'D

e Ortpabotka 3amay Ne 24 KM OI'D

e Ortpabotka 3amay Ne 25 KM OI'D

I'eomerpuueckue purypnbi

@urypsl B reoMeTpUHU U B OKPYKaloleM MUpe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHAA o0nacT GUrypsl, rpaHuna. Jluauu u
001acTH Ha TUIOCKOCTH. BhImykiast u HeBbIyki1as Gpurypsl. Ilnockast u Hemmockast GUrypsl.

Beinenenne cBoiictB 00bekTOB. DOpMUPOBAaHME MPEACTABICHUH O METaNpeIMETHOM
noHATUH «purypa». Touka, OTpe30K, mpsMas, JIyd, JIOMaHas, INIOCKOCTb, Yoy, OHCCeKTpuca
yTila ¥ €€ CBOMCTBA, BU/bI YTJI0B, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMMeTpusi reoMeTpudeckux ¢uryp. LIeHTpanpHas CHMMETpPHUS TEOMETPUIECKUX
duryp.

MHoOroyroJbHuKu

MHOroyrojipHuK, €ro 3JIEMEHTBl M €ro cBoicTBa. I[IpaBuiabHBIE MHOIOYTOJIBHHUKH.
Berlnykiible 1 HEBBITYKJIBIE MHOTOYTOJIBHUKH. CyMMa YTJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.

Tpeyroasauk. Cymma yrioB TpeyrojibHuka. PaBHOOepeHHBIN TPEyroJbHUK, CBOMCTBA U
npu3Haku. PaBHOCTOpOHHMI TpeyroiabHUK. Meauanbl, OMCCEKTPUCHI, BHICOTHI TPEYTOJbHUKOB.
3ameuaTesIbHbIE TOUKHU B TPEYroJIbHUKE. HepaBeHCTBO TpeyronbHUKA.

YerbipexyronpHuku. llapamnenorpamMm, pomO, NpSAMOYrojIbHUK, KBaapaT, Tpamerus.
CpoiicTBa M MpHU3HAKM Mapajulejorpamma, pomba, NpsIMOYrojbHHKa, KBajapara. Teopema
Bapunbona.

OKpyKXHOCTB, KPYT

Nx snementsl nm cBoWcTBa. XOpAbBl M CEKyllHMe, MX CBOMCTBA. KacarenbHble M uX
cBoiicTBa. lleHTpanbHBlE M BIUCaHHBIE YIVIBI. BIHCaHHBIE M ONMCAHHBIE OKPYXHOCTH IS
TPEYroJbHUKOB. BmnucaHHble ¥  ONHMCAHHBIE OKPYXHOCTHM JUISI  YEThIPEXYTOJbHUKOB.
BHeBnMcaHHbBIE OKPY)KHOCTH. PagukanbHast oCh.

PasencrBo ¢puryp

CpolicTBa M TPU3HAKM DPABEHCTBA TPEYTOJBHUKOB. JIONOJHUTENBHBIE IPU3HAKU
paBeHCTBa TpeyroJibHUKOB. [IpU3Haku paBeHCTBa MapaieorpaMmMOoB.

ITapajuteIbHOCTH NPSIMBIX

[Ipu3Haku u cBoOiCTBa MapajjIeNIbHbIX NpPsIMBIX. AKcCHOMa mapajuieabHocTH EBKiuaa.
ITepBuuHBIEe IpEACTABIEHUS O HEEBKINIOBBIX reoMeTpusix. Teopema Paneca.

IlepnenaukyasipHble NpsiMble

IIpsamoii yrous. Ilepnenaukynsap k npsMoil. CepeaVHHBIN NEPNEHAMUKYISAP K OTPE3KY.
CBolicTBa U NPU3HAKY NEPIEHANKYIIPHOCTH NPsAMBIX. HakIoOHHBIE, IPOEKLINH, UX CBOMCTBA.

ITomo0ue

[IponopuivonanbHble 0Tpe3ku, noaodue ¢uryp. I[logobHble TpeyronbHukH. [Ipu3Haku
o 00us TpeyroibHUKOB. OTHOILIEHHE TUIONA1el MOA0OHBIX (QUTYP.

B3auMHoe pacnoJioskeHue NPSIMOM M OKPYKHOCTH, IBYX OKPY’KHOCTEH.

N3mepenus 1 BoIYMCICHUS

Beanuunnbi

ITonstue Benuuunsbl. Jnuna. 3Mepenue qunbl. EqUHIBI N3MEpEHMS IIMHBI.

Benuuuna yrma. I'pagycHas mepa yrina. CHHYC, KOCHUHYC U TaHTE€HC OCTPOroO Yyria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonste o TwIoOmMAAM TUIOCKOM (UTYpel M €€ CBOMCTBax. l3MepeHue Tiomaei.
EnvHMLIBI M3MEPEHNUs IIOLIAIH.



[IpeacraBnenne o6 oO6beMe MPOCTPAHCTBEHHOW (UTYPHI M €ro cBoWcTBax. M3mepeHue
o0bema. EnuHuibl n3mMepenus 00beMoB.

H3mepenus u BbIYMCICHUSA

WHcTpyMeHTB! 1711 U3MEPEHUN U MOCTPOEHUN; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JUIMH
(paccrosiHMi), TUIOLIA/EH, BBIYMCICHHE SJEMEHTOB TPEYrOJIbHUKOB C HCIHOJIb30BAHUEM
TPUTOHOMETPUYECKUX  cooTHOoweHu. I[lnomanu. @opmynsl IJIOMAAUM  TPEYrOJIbHUKA,
napajjiesiorpaMMa M €ro 4YacTHhIX BHUJOB, Tpameuuu, ¢opmyina ['epona, ¢opmyna miomanu
BBIITYKJIOTO YETBIPEXYToJbHHUKA, (POPMYIIBI JUIMHBI OKPYKHOCTH W IuIOmaau Kpyra. Ilmomans
KpPYTOBOI'O CEKTOPA, KPyroBoro cermeHra. Ilnonans npaBuibHOro MHOTOYyIrOJIbHUKA.

Teopema Iludaropa. IludaropoBbl Tpoiiku. TpHUrOHOMETpPHUECKHE COOTHOIICHUS B
IPSAMOYTOJIBHOM TpeyroyibHuKe. Tpuronomerpuyeckue (PyHKIMU TYIIOro yIia.

Teopema kocuHycoB. TeopeMa CHUHYCOB.

Pemenne TpeyroapbHuKoB. BblunciieHue yriioB. BeluuciieHune BBICOTBI, MEIWAHbBl U
OMCCEKTPUCHI TPEYTOJIbHUKA.

Paccrosinus

Paccrosiune Mexny Toukamu. PaccrostHue or TOukM 10 mpsMoi. PaccrosHue Mexay
burypamu.

PaBHOBeNMKNE M paBHOCOCTaBJICHHbBIE (PUTYPBI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEJIMUMHBI YTIIa, IO 1 o0bemMa (GUrypsl.

I'eomeTpruyeckue NoCTpoeHUs

I'eomeTpuueckue MoCTpOeHUs U1l WILTIOCTPALIMHM CBOMCTB T€OMETPUUYECKUX UTYD.

NHcTtpymenTsl U1 nocTpoeHui. Llupkyiib, muHenka.

IIpocreiilne noCTpOeHHUsS LUPKYJIEM U JIMHEHKON: HOCTpOeHHE OUCCEKTPUCH YT,
NEPHEHAUKYIIIPA K IPSIMOM, yTila, PABHOTO TaHHOMY.

IlocTpoeHne TPEyroJpHUKOB IO TPEM CTOPOHAM, JABYM CTOPOHAM M YIIIy MEKIY HHUMH,
CTOPOHE U ABYM IpHJIEKAILUM K HEH YIJIaM, no Opy2um dJ1eMeHmam.

Jlenenue oTpe3ka B JaHHOM OTHOIIECHHUH.

OcHOBHbIE METO/IbI PEIICHUS 3a/1a4 Ha OCTPOEHUE (METO/I FTE€OMETPUUECKUX MECT TOYEK,
METO/ MapajIeIbHOTO NEPEeH0ca, METOL CAMMETPHUHU, METOT IOJO0HS).

Oransl pelieHus 3aa4 Ha IOCTPOEHUeE.

JABuxenust

OceBas U LEHTpaJbHAas CUMMETPHUH, TOBOPOT M NapauienabHbIi nepeHoc. KomOuHanum
JBUKEHHH Ha IJIOCKOCTH U UX CBOWCTBA.

Yueono-memoouueckoe ovecneuenue npozpammot.
1. V4yeOHO-MeTomnueckoe nocodue «Maremaruka mnoaroroska k I MA-9», uspgartenscrsa
«Jlernon» nox penakuuei O.dP. Jlsicenko, C.}O. Kanabyxona.
2. MakaperueB FO.H. u np. «Anredpa7», «Anrebpa8», «Anrebpa9». M.: IIpocsemenue,
2019
3. Teomerpust 7-9: YueOuuk s obmieobpasoBarenbHbix yupexacauit. JI.C Atanacs,
B.®. byryzos, C.b. Kagomues u ap. — M.: «IIpocBemenue», 2015.

Cnucok 3JIEKTPOHHBIX PECYPCOB:
http://www.prosv.ru - caiit usnarenabcta «IIpocBemenue» (pyopuka «MaremaTHKa )
http:/www.drofa.ru - caiit uzgarenscrsa JIpoda (pyoprka « MaremaTuka)
http://www.edu.ru - IlenTpanbsHbIii 00pa30BaTENBHBIA MOPTAJ, COAEPKUT HOPMATHUBHEIC
JOKyMEHTBI MUHHCTEPCTBA, CTaHAapThl, UHPOPMAIINIO O MPOBEACHHE JKCIIEPUMEHTa, CEepPBEp
UH()OPMAIIMOHHON TOAJEPKKKA EMMHOTO rocy1apCcTBEHHOTO IK3aMEeHa.



http://www.ege.edu.ru/
http://www.edu.ru/

http://www.intellectcentre.ru — caiit m3matenscrBa «MHuTemnekT-LeHTp», TIE€ MOXKHO
HAWTH y4eOHO-TPEHUPOBOYHBIC MATEPUAIIbI, IEMOHCTPAIIMOHHBIC BEPCHH, OAHK TPEHUPOBOUYHBIX
3aJJaHUH C OTBETAMH, METOINYCCKUE PEKOMEHIAIMH U 00pa3Ibl PeIIeHUH

http://www.fipi.ru - mopran uHQOPMALMOHHOW MOIIEPKKA MOHUTOPUHra KadyecTBa
00pasoBaHmusl, 3/1eCh MOKHO HalTH DejiepalibHbIN OaHK TECTOBBIX 3aJIaHUM

https://oge.sdamgia.ru/ - OOpa3oBareibHbBIi MOpTaN JUIS IMOATOTOBKM K 3K3aMCHaM.

MartemaTuka

http://www.mathgia.ru/ - oTkpsITHIil OaHK 3aJaHUil IO MaTEMaTUKE


http://www.intellectcentre.ru/
http://www.fipi.ru/
https://oge.sdamgia.ru/
http://www.mathgia.ru/

YueOHO-TeMaTHUYECKOE IJIAHUPOBAHHE

Ne Tema 3ausaTust Kou-Bo Conep:xanue y4eOHOIro MaTepuaJia ®opMa npoBeieHNs 3AaHATHS
4acoB

1 | IlpakTuKO—OpUEHTUPOBAHHBIEC 3a/1aHUS 1+1+1+1 | OrpaboTKa HaBBIKOB PELICHUS 33/1a4 Ha VYpok-pelieHue npakTHYeCKUX
Nel-Ne5 KM OI'3. IIPUMEHEHHUE MaTEeMAaTUYECKUX 3HAaHUH B 3az1ay.

IPOCTEHIINX MPAKTUUECKUX CUTYaIMsIX.
Apudmernaeckue onepanyu ¢ ApoOsSIMH. 1 OTtpaboTKa HaBBIKOB U YMEHUH pelaTh VYpok-npaktuka. OTpaborka
CwmerranHabie ApoOH, OOBIKHOBEHHBIS 3agaun Ne 6 KM OI'D, coneprkaiue HaBBIKOB U YMEHUM penaTh

2 | npoOwu, necsITUYHBIE TPOOH. Ipodu. ApupmMeTnyecKre ornepannu ¢ IIPAaKTHUYECKUE 3aa4H.
«Apupmerndeckuii Oym». JIPOOSIMH.

OtpaboTka 3amau Ne 6 KM OI'D.

3 | «Hucnosas npsamas». KoopauHatsl Ha OT1paboTKa HABBIKOB U YMEHUI1 peraTh VY poK-TIpakTHKa,
npsiMoid. PacnionoskeHue To4ek ¢ 1 3aJ1a4M Ha OTBICKAHUE TOYEK IO UCCIIEIOBAHUE.
KOOpAMHATaMM Ha MPsIMOH. KOOp/IMHATaM, Ha PacIioyloKeHHe U
«Koopaunatuseiit mapadon». OTpaboTka COOTBETCTBHUE TOUEK C 3aIA0IUMHU
3agau Ne 7 KUM OI'D. KOOPJAMHATAMM.

4 | IIpeobpazoBaHue OYKBEHHBIX BHIPAKEHUH. 1 OTtpaboTKa HaBBIKOB pEIIEHUs 3a]a4 Ha Ypok-nyTemecTBHe.
Bripaxkenus, copeprkaiine GopmyIibl npeoOpa3oBaHue OYKBEHHBIX BBIPAKEHHH, OtpaboTka HaBBIKOB U YMEHH
COKpAIIEHHOI0 YMHOXeHUs. Brinenenue COKpalleHus!, POpMYJIbl COKPAILIEHHOTO peoOpa3oBbIBaTh U YIPOLIATh
IIOJIHOTO KBaJpara. MHOrOWIEHBI. YMHOKEHUS. CJIO’KHBIE OYKBEHHBIE
Jenenue yriom. « YIIpOCTUTH IPOCTO». BbIpaxkeHus1. Kaprouku ¢
OtpaboTka 3amau Ne § KM OI'D. 3aJJaHUAMU U (PPOBKOIA.

5 | Pemenue ypaBHeHUi. 1 OTtpaboTKa HaBBIKOB pELIEHUs] ypaBHEHU I YPpok npakTudecKkoin
«Haiiou, ecnm cMOXKeEIby. OTHOCHUTEJIBHO OJJHON HEM3BECTHOM. HaIpaBJIEHHOCTHU. Pemienne
OtpaboTka 3amau Ne 9 KIUIM OI'D. YpPaBHEHU OTHOCHUTEIIBHO

OJIHOW HEU3BECTHOM.

6 | Pemenue 3amau Ha onpezeneHme 1 OTtpaboTKa HaBBIKOB peIlIEHHUs 3a]a4 Ha Mo3srosoii mtypm. Pemenne
BEPOSTHOCTH ONPEAETICHHOTO COOBITHSI. omnpenenenue coobrtud. OTpuiianue. 3a]1a4 Ha BEPOSATHOCTD
«BeposITHOCTHBIN IOAXO1». Kitaccnueckoe onpenieneHne BEpOSITHOCTH. | pa3IUYHbIMM METOJaMU
Otpabotka 3amau Ne 10 KUM OI'D. [IpaBuI0 YMHOXKEHHE. KOMOWHATOPUKH.

7 | Iloctpoenune rpadKkoOB pa3IUuIHBIX 1 OtpaboTKa YMEHHI CTPOUTH TpadUuKu Ypok-uccienoBanue.
¢bynkuuit. Onpenenenue 3HaKa yriaoBOoro pa3NUYHBIX (YHKIUN, ONPEAETIATh 3HAK [TpakTuyeckas padora.
kod(durmenra. yriioBoro ko3dduimenta, GopMupoBaHUE Kaprouku ¢ roToBEIMEU
«['padmueckuii TaOUPUHTY. YMEHHUI COMOCTAaBNIATh TpapuKy QyHKIIUU 4epTeKaMH, COIIOCTaBICHHE
OTtpabotka 3agad Ne 11 KM OI'D. YpaBHEHUE 3a/1a1011[€€ MHOKECTBO TOYEK. rpaduka U ypaBHEHUSI.




OTtpaboTKa HaBbIKA MOCTPOCHUS PYHKIIUU
10 Ta0JIMIIe 3HAUCHUH X H Y.

8 | Pemmenue 3a1a4 Ha BeIpaykeHUE OJTHUX OTtpaboTKa HaBBIKOB pEILLICHUS 3a]a4 Ha VYpok-pelnienne npakTHIeCKUX
BEJIMYMH Yepe3 U3BECTHBHIE. BBISIBJICHHE HEM3BECTHBIX BEJINYMH B 3ajau.

ConocraBieHue IEPEMEHHBIX 3a4a4U C (dopmyIe yepe3 U3BECTHEIE.
1cooTBeTCTBYIOIIMM 0003HAUCHHUEM.
PaGora ¢ popmymoii.
«DOpMYJIbHBIA pEeIaKTOP.
Otpabotka 3amau Ne 12 KUM OI'D.

9 | Pemenue cuctem ypaBHEHHUH U OT1paboTKa HABBIKOB peLLICHUs 3a]1a4 Ha VY pok-npakTHKa.
HEPABEHCTB. pellleHne CUCTEM YPaBHEHUN U CUCTEM
«dyam». HepaBeHCTB. [locTpoenue rpagukos
Otpabotka 3amau Ne 13 KUM OI'D. ¢yHkuuu. Pemenne cucremMsl TpaguuecKum

METOOM.

10 | Apudmernyeckas ©  reoMeTpUYECKas OTtpaboTKa HaBBIKOB pEILICHUs 3a]a4 Ha VYpok-0ecena. Otpabotka
IIpOrpeccuu. OIIpe/IeNIeHUs N-TO YWIEHA FTEOMETPUYECKOM | MPAKTMYECKUX  yYMEHUH |
«OX, yX 3TOT POTpecey. IIPOrPECCUU, HETOCTAIOIIETO YHCIa B Py | HAaBBIKOB pELICHHs 3ajad Ha
Otpabotka 3anau Ne 14 KM OI'D. apru(MeTHUeCKON Mporpeccuu, Cymma F€OMETPUYECKYIO u

TEOMETPUUYECKON U apruhMeTUIECKON apru(pMETUYECKOIO MPOTPECCHUHU.
IIPOrPECCHUH.

11 | 3agauym Ha OTHICKAaHUE 3HAYCHHS YTia B OtpaboTKa HABBIKOB PEIICHUS VYpoxk-6ecena.

Pa3IUYHBIX TEOMETPUUECKUX (PUTypax, reOMETPUUYECKUX 33/1a4 Ha OTBICKAHHE VY POK-ITpaKTHYECKOTrO
HaXOJSIINXCS B CHHTE3€ JIPYIHX BEJIMYMHBI yIJia Xapakrepa.
reOMETPHUECKUX OOBEKTOB.

«KaxoBbI yTIIbI 7».

Otpabotka 3amau Ne 15 KUM OI'D.

12 | 3agaum Ha OTBICKAHWE 3HAYCHHUSI JUTUHBI OTtpaboTKa HaBBIKOB pPeLICHUs Otpabotka 3anay Ne 17 KUM
reOMETPHUECKOro 00BEKTa, B PA3ITUYHBIX TEOMETPUUECKUX 33a4 Ha OThICKaHHE OI'D. Ypok-6ecena.
reOMEeTpPUUYECKUX QUTypax. JUTMHBI T€OMETPUYECKOTO JIEMEHTA. VY POK-IIpaKTHYECKOTO
«A 1yIMHA KakoBa?y. Xapakrepa.

Otpabotka 3aaay Ne 16 KM OI'D.

13 | 3agaun Ha HAXOXKAEHUS TUTOIIAAeH PUTYp OTpaboTKa HABBIKOB PEIICHUS VYpok-6ecena. Ypok-
C UCIIOJIb30BaHUEM U3BECTHBIX (OPMYII. reOMETPUYECKUX 3a]a4 Ha OTBICKAHHE IPAaKTUYECKOI0 XapakTepa.
«HWrpa Ha TuIomaaKe». TUIOIIAN T€OMETPHYECKOr0 OOBEKTA.
OTtpabotka 3agad Ne 17 KM OI'D.

14 | 3agaun Ha HAXOXKACHUS TUIOIIAAEH PUTYp OTpaboTKa HABBIKOB PEIICHUS Ypok-6ecena. Ypok-

C MCTIOJIb30BaHUEM M3BECTHBIX (pOopMyJI, Ha

TCOMETPHUYCCKHUX 3a1a4 Ha OTBICKaAHHEC

PAaKTUYECKOTO XapaKTepa.




¢one xierok 1x1. «B kiaeTky».
OTtpaboTtka 3agad Ne 18 KM OI'D.

miomaau rcoMCTpuICCKOro 00BeKTa.

15 | Teopernueckuii mapadoH. 1 Coznianue Ha ypoke KJIacTepOB WU YpOoK-IpaKTU4ECKOro
«Bepto, He Bepro». MEHTaJIbHOMN KapThl ONpe/IeeHUH. XapakTepa.
OtpaboTka 3amau Ne 19 KUM OI'D.
Pemenue 3amau BTopoii yacTu 1o anredpe
16 | YpaBHeHuUs pa3IUYHBIX CTEHICHEH. 1+1 OT1paboTKa HABBIKOB pEILICHUs 3a]1a4 Ha VYpok-pelieHue npakTHYeCKUX
VYpaBHEHUsI, COEpKALIUE KOPHH, OTBICKaHUE KOPHS YpPaBHEHHUs, IEPEMEHHOM, | 3a1ad.
[oKa3aTeIbHbIE YPAaBHEHUs, 3a]1aUH C BBIP)KEHUS.
OYKBEHHBIMU BBIPKECHHUSIMH.
«ITompoOyii-ka Hal .
Otpabotka 3amau Ne 20 KUM OI'D.
17 | PemieHue TEKCTOBBIX 3a/1a4. 1+1 Pemenue 3aau Ha 0TpabOTKY TEKCTOBBIX VYpok-pelieHue npakTHYeCKUX
«Hemnpocras 3agauar. 3a7a4d Ha JBIKEHHE, Ha paldoTy.. 3ajad.
OTtpabotka 3agad Ne 21 KM OI'D.
18 | Pemenue 3amgau Ha moctpoeHue rpadukoB | 1+1+1 | Pemenue 3amad Ha oTpabOTKY 3a7a4 Ha VYpok-pelieHrne NpakTHYECKUX
(GyHKIUH pa3IuYHbIX BUJIOB. noctpoeHue rpadpukoB GyHKIUN U €To 3az1ay.
«DYHKIMOHUPYI». CBOWCTB, HccieoBaHue rpaduka QyHKIHUH.
Otpabotka 3amay Ne 22 KM OI'D.
3anaun-BenuKaHbl. [ 'eoMeTpruyeckre 3aaui Ha OTHICKaHNUE PA3IMUHBIX 3JIEMEHTOB (QUTYD.
19 OtpaboTka 3anau Ne 23 KM OI'D 1+1 Pemrenue 3a1a4 Ha OTBICKAHUE Ypok-pelieHrne NpakTUYECKUX
OtpaboTka 3anau Ne 24 KM OI'D 1+1 reOMETPUYECKUX KOMIIOHEHTOB. 3a/1a4y Ha | 3a]ad.
OtpaboTka 3anau Ne 25 KUM OI'D 14141 | AOTOJHHUTEIbHBIE IOCTPOCHHUE, HA
HCIOJIb30BaHNE T€OMETPUYECKOTO arlnapara
dbopmyI1, TEOpeM U JI0Ka3aTeIbCTBA.
20 | Urorosoe 3ansatue «Crait OI'D Ha 2 CamocTtosTenpHas padora Hamucanwue
oriinyHO». Hanncanue JIeMOHCTpallMOHHON BepCUun
Hemouctpanmonnoit Bepcuun KUM OI'D KM OI'D 2024.

2024.




