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IHHOACHUTEJIBHASA 3ATIMCKA

W3ydenue yyeOHOro marepuaia MmocTpoeHo B opMme depenoBaHus MaTepuaa rno airedpe
1 TEOMETPHHU.

[IpermogaBanue Kypca CTPOHUTCS Kak yriIyOJEHHOE HM3Y4EHHE BOIIPOCOB, MPEAYCMOTPEHHBIX
mporpaMmoii 0a30BOTO Kypca, a TaK K€ HM3ydeHHEM TeM, HE pacCMaTpHBAaeMbIX B Kypce
0a30BOI LIKOJIBI.

Bompocel, paccmaTpuBaeMble B Kypce, TECHO MPUMBIKAIOT K OCHOBHOMY KypCy M IO3BOJIAT
YIOBJIETBOPUTH IMO3HABATEJIbHYIO aKTUBHOCTH ywamuxcs. Kpome Toro, naHHbIi Kypc Oyzaer
CIOCOOCTBOBATh COBEPILIEHCTBOBAHUIO M PAa3BUTHIO0 BaKHEHIIMX MaTEMaTHUYECKUX 3HAHUU U
YMEHHH, MpeTyCMOTPEHHBIX MIKOJBHOM MPOrpaMMoOi, TOMOXKET OLIEHUTh CBOM BO3MOKHOCTH
110 MaTeMaTUKe U OCO3HAHHO BBIOPATh MPO(UIIb TaIbHEUIIEr0 00ydeHHUS.

Yrnyonenue peanusyercs Ha 0aze 0OydeHHUs METOJaM M MpHEeMaM PEelIeHUsS MaTeMaTHUYeCKHX
3aj1a4, TPEOYIOUIMX TMPUMEHEHHUS BBICOKOW JIOTUYECKOW M ONEpallMOHHOW KYJIbTYpBI,
pa3BHUBAIOIINX HAyYHO-TEOPETUYECKOE U aJIrOPUTMUYECKOE MbIIUIeHHE. TeMaTuka MHOI'MX
3aJ1a4 He BBIXOJMT 32 paMKH OCHOBHOTO Kypca, HO YPOBEHb UX TPYAHOCTH - NOBBIIICHHBIH.

Ha uzyuenune yuebHoro kypca «M30paHHble BOIPOCH MaTeMaTHKU» OTBOAUTCSA 17 4yacos: B 9
kiacce — 17 gacoB (1 wac B Hezemio).

COJEP)KAHUE OBYYEHUA

«M30paHHbIe BONPOCHI MATeMAaTHKN» 9 KJiacc

Tema 1. BoipaxeHnusi u ux npeodpasoanue (3 yaca)
PanmonanbHele BeIpakeHHs. TOXKAECTBEHHOE NpeoOpa3oBaHHE PAalMOHAIBHBIX BBIPAKCHHUI.
[TpeoOpa3zoBanue BbIpaKEHHUH, COJIEPKAMIMX KBaapaTHble KOpHH. [IpeoOpasoBaHHe JBOWHBIX
paIrKaoB.
Mertopl 00ydeHHs: JTeKIus, 00BSICHEHNE, BBITOJHEHUE TPEHHPOBOYHBIX YIIPaKHEHUH.
@®opMBI KOHTPOJIS: TPOBEPKA 3314 JJIsI CAMOCTOSITEIEHOTO PEIISHHS; TeCTOBasi padora.
Tema 2. YpaBHeHnus. (3 yac)
Llenbie ypaBHEHHS. YpaBHEHHS C MapaMeTpoM. YPaBHEHHS C MIEPEMEHHOMN I0JT 3HAKOM MOJTYJI.
JIpoOHO — palMOHaNbHBIE YPaBHEHUS U JAPOOHO — PAallMOHAIBHBIC YPaBHEHUS C IapaMeTpOM.
HppanmoHaisHble ypaBHEHHSL.
Mertopl 00ydeHHS: JTeKIus, 00BbSICHEHNE, BBIITOJHEHNE TPEHHPOBOYHBIX YIIPaKHEHUH.
dopma KOHTPOJISL: IPOBEPKa 3aad ISl CAMOCTOSATEIBHOTO PEIICHUs, TeCTOBasi paboTa.
Tema 3. HepaBeHnctBa (4 yaca)
Pemenne HepaBeHCTB, COJEpKallUX MEPEMEHHYI0 TOJ 3HakoM Moxyias. J[lpobHo —
panmoHabHBIE HepaBeHCTBa. VppalnoHanbHbIe HEpaBEeHCTBA.
Mertoabl 00ydeHus: JIeKL s, 00bsICHEHNE, BHITIOJHEHUE TPEHUPOBOUHBIX YIIPaKHEHHH.
@DopMbI KOHTPOJIS: IPOBEPKA 3aj1ay AJIsl CAMOCTOSITEIBHOIO PEIIEHUs; TeCTOBas padoTa.
Tema 4. ®ynkunu (5 4acoB)
Jpo6no — nuneitHas ¢ynkims. Oyakuuu y = [f (X)| u y = f (|X|). [IpeoOpa3oBanue ¢yHKIMiA:
pacTshkeHHe M CXaThe BJOJIb OCH KOOPJHMHAT, MapajuleNbHbIi mnepeHoc. Bospacranue u
yObIBaHUE QYHKIMH, YETHBIE U HEUETHBIE (DYHKIIUU.
Metoabl 00ydeHus: JIeKIusl, 00bsICHEHNE, BHITIOJHEHUE TPEHUPOBOYHBIX YIIPAsKHEHHH.
dopma KOHTPOJIS: MPOBEPKA 3a/1a4 JJIsl CAMOCTOSATEIILHOTO PEIICHNUs, TeCTOBast paboTa



Tema 5. UTorosoe noBropenue (2 1aca).

Pemenue 3aganuii Ha MOBTOPEHUE

Metoib1 00y4YeHHUS: IEKIIUs, 00BICHEHHE, BRITIOJHECHHE TPCHUPOBOYHBIX YIIPAXKHECHUH.
dopma KOHTPOJIS: IPOBEPKA 3a/1a4 IS CAMOCTOSATEIILHOTO PELIEHHUs, TeCTOBask padoTa.

IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O

KYP

CA«A3BPAHHBIE BOITPOCBI MATEMATUHKHN»9KJIACC

BrInyCKHUK Hay4uTCS:

MIPOBOJUTH IO W3BECTHBIM (POpPMyJIaM W MpaBUJIaM TOKJIECTBEHHBIE IPEOOpa30BaHUs
BBIPAKEHUM;

pemarb JpoOHO-PaLMOHANIbHBIE U HPPALMOHATIbHBIE YPaBHEHUS ;

pelaTh ypaBHEHUS BBICIINX CTENEHEH;

pelaTh uppauuoHalibHble, APOOHO-pAlMOHATILHBIE HEPABEHCTBA,

BBITIOJIHATH IPE0Opa30BaHUE BBIPAXKEHUHN, COJIEPKAIIMX MOy b M peliaTh ypaBHEHUS U
CUCTEMBI ypaBHEHH, coepKalluX MOAYIIb;

pelaTth ypaBHEHHUS BBICHIMX CTENEHEH, IpOoOHO-palloHalbHbIE YpaBHEHUS,
HCCIIEIOBATh dJIEMEHTapHble PYHKIIUU

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTDb HAYYHUTHCS:

® BBINOJHATH pacueThl Mo Gopmynam, BKIO4ast GopMyIibl, oOparasch Ipu
HEOOXOJIMMOCTH K CHPaBOYHBIM MaTepHajgaM M TPUMEHsSI MPOCTEUIIne
BBIUMCIIUTENBHBIC YCTPOICTBA;

® CTPOUTH M UCCIIECAOBATH MPOCTEHIITIE MATEMAaTHICCKUE MO ICITH;

e (dopmymupoBaTh g ceOs HOBBIE 3a7aud B ydeOe W TIO3HABATEIBHOM
JeSTeTbHOCTH,

® pa3BHMBaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIILHON JCATEIBHOCTH;

® CaMOCTOSITENIPHO IUIAHHPOBATH IYyTH JTOCTW)KCHUS IIEJICH, B TOM YHUCIIC
albTEPHATUBHBIC, 0CO3HAHHO BBHIOMPATh Hanboiee 3(h(HEKTUBHBIC CITOCOOBI PEIICHUS
y4eOHBIX M IMO3HABATEIIbHBIX 3a/1a4.

® BBINOJHATH aHAIN3 U OIICHKY IOJTYYCHHBIX JTAHHBIX;

BBIOMPATH PAMOHAIBHBIC METOIBI IPH PEIICHUH YPAaBHEHUI M CUCTEM YPaBHECHUH;

® BBICTPaWBaTh U UCCIIEIOBATh MIPOCTCUIIINE MATEMATHYECKIE MOJICIIH

B PE3YyIbTATC U3YUCHUA YUCHUK JOJIZKCH 3HATh/IIOHUMATh/ YMETH

3HAUEHUE MATEMaTHUYECKOM HAyKH Ui PEIICHUs 3a/Jad, BO3HUKAIOUIMX B TEOPUU U
MIPaKTHUKE; MIMPOTY U B TO K€ BPEMSA OTPAHUYCHHOCTb INPUMEHEHUS MAaTEMaTHYECKHUX
METO/IOB K aHAJIM3Y U UCCIIEI0BAHUIO MTPOLIECCOB U SBJICHUN B IPUPOJE U OOIIECTBE;
crocoObl ¥ MPUEMBI pPeLIeHUs] HECTaHAAPTHBIX 3a/1ayu; peuarh 3ajJauu 0ojiee BBICOKOH, MO
CpaBHEHHIO ¢ 0053aTEIbHBIM YPOBHEM, CJIOKHOCTH;

NPUMEHATh pallMOHAJBHBIE MPUEMBI BBIYMCICHUH; CaMOCTOSTEIbHO palboTaTh ¢
METOIUYECKOM JINTEPATypOil.

IIOHUMAaTh YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKA MaTEMAaTUYECKUX PACCYKICHUN, UX
MPUMEHUMOCTh BO BCEX O0O0JACTAX 4YeNOBEUECKOM JEesTeTbHOCTH; TOYHO W T'PaMOTHO



u3naraTb ~ COOCTBEHHBIE  pACCY)KICHHS, YMETh  IOJb30BATHCA  MaTeMaTHUECKON
CHMBOJIUKOM;
° yyaimuecs JOJDKHBI 3HaTh W IPAaBWIBHO YHNOTPeOJATh TEPMUHBI ‘‘ypaBHEHuHE”

29 ¢ 2 e 29 ¢ 29 ¢

“HepaBeHCTBO”, “cucteMa’, “COBOKYIMHOCTD , “MOIYL ", “DyHKIMSI”, Ap;

° YMETb peliaTh alredpanyeckiue ypaBHEHHsI U HEPABEHCTBA C MOJIYJIEM U IIapaMeTpaMy;

° pasnuuaTh THUMBI 3aad B anredpe, KiacCUPUIMPOBATh 3a7add, MPOBOJUTH TOJHBIE
000OCHOBaHMS TIPU PEHICHHM 3a7a4 BCEX KypCOB 00Ie00pa30BaTeIbHOM MpOrpaMMbl U
3a7a4 C SKOHOMUYECCKUM COJICPIKAHHUEM;

° cTpouTh Tpadukum BceXx (YHKIUH, HU3ydaeMbIX B Kypce 00meoOpa3oBaTeIbHOM
MIPOrpaMMbl, 3HaTh U IPUMEHSTH aJITOPUTM UCCIIEAOBaHMS (PYHKIIMU C TOMOILbIO rpaduka,
Hcmonni3oBath HpI/IO6pCTeHHBIe 3HaHUA W YMCHHUA B HpaKTH'—IeCKOfI JCATCIIBHOCTU U

HOBCG)IHGBHOI\/JI KHU3HU JJIA:

° uccleoBaHus  (MOJIEIMPOBAHUS) HECJIOKHBIX TPAKTUYECKUX CHUTYallMii Ha OCHOBE
M3Y4YEHHBIX (POPMYII U CBOMCTB QUryp;

MMETB OMBIT (B TEPMHUHAX KOMIIETEHTHOCTEHN):

° paboTHI B IpyIIe, Kak Ha 3aHATHUSIX, TaK U BHE,

° paboTel ¢ uHpOpMaIMel, B TOM YUCiIe U ofydaemMoil mocpeactsoM VuTepuer

JIMYHOCTHBIE Ppe3yJabTaTbhl OCBOCHHS IPOTrpaMMbl y4eOHOTO Kypca «MartemaTukay
XapaKTEPHU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOIIIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTH)KEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3THX JOCTIKCHUHA B APYTUX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYP TPakAAaHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKHUM NPHUMEHEHHEM JOCTHKEHUN
HayKH, 0CO3HAaHHEM BOKHOCTH MOPAJIbHO-ATHYECKUX IMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW HAa aKTHUBHOE y4YacTHE B PELICHUH MPAKTUYECKHX 3a]ad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO 0Opa30BaHUS Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON NMpodeCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTn4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHHI, YMEHUIO BUAECTh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBEKa, MPHPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKh Kak c(depbl 4YeloBEeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U



3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALMY, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEACTBOM IIO3HAaHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMM HaBBIKAMU
HCCIIEN0BATEIbCKON NEATEIBHOCTH;

6) ¢usnueckoe BocnuTanwe, (OpMHpPOBaAHME  KYJIbTYpPbl  3A0POBbS U
3MOLMOHAJIBHOTO 0J1aronoayus:

TFOTOBHOCTBIKO IIPUMEHATh MAaTEMaTHYECKHE 3HAHHUS B HMHTEPECAX CBOETO 3J0pOBbA,
BEJICHUS 3J0pOBOro 00pasa >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryiaspHas (usmueckass aKTHBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOI'o e IpaBa JAPYyroro 4eioBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIsl pellleHus 3agad B o0nactu
COXPAaHHOCTH OKPYKAIOIIEW Cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEJICTBUI JUIsl OKpYKaroUleil cpebl, OCO3HAHUEM TIJI00aIbHOIO XapaKTepa SKOJIOTHYECKHX
poOJIeM U yTel UX pelIeHNs,

8) ajanTanms K M3MEHAOIUMCS YCI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHMSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYUThCS y IPYTHUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUU U3
OTIbITA JIPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHNN HOBBIX 3HAHWM, B TOM 4ucie GOpMYIHPOBATH UAECH,
MOHATHUS, TUNOTE3bl 00 00BEKTaX M SBJIEHUSAX, B TOM YHCIE PaHEE HEU3BECTHBIX, OCO3HABAaTh
ne(GUIUTBl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYallMlO, BOCIPUHMMATh CTPECCOBYIO
CUTYaLlUI0 KaK BbI30B, TPEOYyIOLINII KOHTPMEp, KOPPEKTUPOBAaTh NpPHUHUMAEMble DPELICHUS U
NeUcTBUs, POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.



9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/n KonTtpoibHbie IIpakTHYeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BripaxkeHus u ux npeoOpa3zoBaHue 3
2 VYpaBHeHUS 3
3 Hepasencrra 4
4 DyrKimH 5 https://infourok.ru/
5 Hrorosoe moBTOpeHME 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17




9 KJIACC

KosmnuecTBo yacos Nara DJIeKTpOHHbIe N poBbIe
Ne i/t Tema YpoKka KOHTpoﬂ],}n,le HpaKanecxue 05pa3OBaTeJH)HI)Ie
Bcero HU3y4YeHUs
padoThI padoTsI pecypchl
[IpeobpazoBanue parMoOHATBLHBIX 04.09.2023
1 BBIPAKCHUMN 1
[IpeobpazoBaHue parMoOHATBLHBIX 1 11.09.2023
2 BBIPAKEHUI
[IpeobpazoBaHue BhIpaKEHUH, 1 18.09.2023
3 coJiepKalluX KBaJpaTHbIe KOPHU
4 [lenmoe ypaBHEHHE U €r0 KOPHU 1 25.09.2023
5 JIpoGHO panuoHaIbHBIE YPaBHEHHS 1 02.10.3023 | https://infourok.ru/
6 HppanmonanbHple ypaBHEHHS 1 09.10.2023
JIpoGHO — parmoHaJIbHbBIC 1 16.10.2023
7 HEpPaBEHCTBA C OJIHOM MEpEeMEHHON
JlpoGHO — parmoHaJIbHbBIC 1 23.10.3023
8 HEpPaBEHCTBA C OJIHOM MEpEeMEHHON
9 HepaBeHcTBa ¢ nepeMeHHON 1101 1 06.11.2023




3HAKOM MOJYJISI

10 WppanmonaibHble HEpaBeHCTBA 1 13.11.2023
11 CpoiicTBa (hyHKIIHIA 1 20.11.2023
12 CaoiicTBa (hyHKITUH 1 27.11.2023
Pactsxenue u cxarue rpadukos 1 04.12.2023
13 ¢byukuwmii. [TapannenbHblil nepeHoc
rpadukoB QyHKUINN
14 JpoOHo — nmuHelHas QyHKIHs 1 11.12.2023
15 Oyukmun y = |f (X)| my = T (|X]) 1 18.12.2023
[ToBTOpEHME IPOHICHHOTO 1 25.12.2023
16 Marepuana.
[ToBTOpEHUE IPOHICHHOTO 1 15.01.2024
17 Marepuana.
OBLIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
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