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1. IlosicHuTeEILHAS 3aIMCKA

Pabouas nporpamma npeameTHoro kypea «CnenuaibHas MaTeMaTHKa» Ul 9 Kiacca.

LIEJIM M 3AJIAYN JAHHOM ITPOTPAMMBbI

3aHATUS HalpaBlieHbl HAa cUCTeMaTu3aluio 3HaHuil. Dopmbl opraHuzanuu y4eOHOTo Mpoliecca HamlpaBlIeHbl HA YIITyOJICHHE
WHJUBUTyaIn3aluu mpoiecca oOydenus. OCHOBHBIM pE3YyJIbTATOM SIBIISIETCS YCIICUIHOE BBIMOJHEHUE 3aJlaHUM DK3aMEHa.
[IpakTUueckoe MCIOIb30BaHUE 3aHSATUH COCTOUT B BO3MOKHOCTH YCIICHTHO CIaTh 9K3aMEH Mo anredpe, a Takke OOBEKTUBHO
OLICHUTh YPOBEHb CBOMX 3HAHU.

I/I3y‘-ICHI/I€ paSHoypOBHGBOﬁ MMpOorpaMmabl HAIIPABJICHO HA JOCTHIKCHHUC CIICAYIOIIUX ueneﬁ:

(popMupoBanue npeacraBicHul 00 UAEAX U METOJIaX MATEMAaTHUKH; O MaTeMaTHUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYyKH,
CpelICTBE MOJEIMPOBAHUS SABJICHUI U MPOLIECCOB;

OBJIA/ICHUE YCTHBIM 151 MMUCbMEHHBIM MaTEMaTHYECKUM SI3BIKOM, MaTEeMaTU4YE€CKUMU 3HAHUSMHU 51
YMEHUSIMHU, HEOOXOIUMBIMH JJIS1 U3YUSHHUS MTKOJBbHBIX €CTECTBEHHO-HAYYHBIX TUCIMIUINH, JIJIS TTPOIOKEHUS 00pa30BaHUs
¥ OCBOCHUS M30paHHOM CIEIUaIbHOCTH Ha COBPEMEHHOM YPOBHE;

Pa3BUTHE JOTHYCCKOTO MBIIIJICHUS, aJTOPUTMUYECKON KYJIBTYPBI, TPOCTPAHCTBEHHOTO BOOOPAXKCHHS, pPa3BUTHE
MaTEMaTHYECKOTO MBIIIJICHUS W WHTYHUIIMH, TBOPYECKUX CITOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM IS IPOJOKCHUS
oOpazoBaHMsi M [JIsI CAMOCTOSTEIHLHOM JIEATEbHOCTH B OO0JacTH MaTeMaTHKA W €€ TPWIOKEHWH B Oymymiei
npodeCCUOHATILHON JIeATEIbHOCTH;

BOCIIMTAHHE CPCACTBAMU MAaTCMATUKH KYJbTYPbI JUYHOCTU: 3HAKOMCTBO C HCTOpHeﬁ pPa3BUTHA MAaTCMATHKH, BBOHIOHHeﬁ
MaTCMaTH4YCCKHX PII[CIZ, IIOHMMAaHHEC 3HAYNMOCTH MAaTCMAaTHUKHW AJIA O6IH€CTB€HHOFO Iporpecca.

B nanHo# mporpamMme coaepikanne 00pa3oBaHUs Pa3BUBACTCS B CJICIYIONTUX HAMPABICHUSX:

¢* CUCTEMAaTHU3al s CBCI[GHI/Iﬁ O yucJjiax, (bOpMHpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ O paCIIMpPCHUHN YU CIIOBBIX MHOKCCTB OT HATYPaAJIbHBIX /10
HCﬁCTBHTCHBHBlX YHUCCJI; COBECPUICHCTBOBAHNUEC TCXHUKHU BbI‘IHCHGHHﬁ;

* pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU alreOpanvyeckux mpeoopa3oBaHuil, pelieHus ypaBHEHUI, HEPABEHCTB, CUCTEM;



* cuCcTeMaTH3aIus U paclIMpeHue CBeIeHN 0 (QYHKIHUAX, COBEPIICHCTBOBaHHE rpapUuecKux yMEHUH;
* Pa3BUTHE NPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYKAIOILEM MUPE;

¢ COBCPIICHCTBOBAHUC MATEMATHUYCCKOI'O PA3BUTHA 10 YPOBH, ITO3BOJIAIOIICTO CBO6OI[HO IMPUMCHSATH NU3YYCHHBIC (baKTBI N MCTObI
IIpU pCHICHUH 3a/1a4 U3 PA3JIMYHBIX PA3CIIOB KypPCa, a TAKIKC HUCIIOJIb30BATh UX B HCCTAHAAPTHBIX CUTYAllUAX,

* (hopmupoBaHmEe CIOCOOHOCTH CTPOUTH U UCCIIEOBAThH MPOCTEHIIINE MATEMAaTHUECKIE MOJIEIH MIPU PEUICHUU MPUKIIAIHBIX 3374,
3aJlay U3 CMEKHBIX JIUCIUIUINH, YTI1yOIeHre 3HaHui 00 0COOCHHOCTAX MPUMEHEHHUSI MaTeMAaTUYECKUX METO0B K UCCIIEI0BAHUIO
MIPOLIECCOB U ABJICHUI B MPUPOJIE U OOLIECTBE.

IIporpamma 1aHHOTO Kypca uMeeT pPsii 0COOCHHOCTEN:
__ MHTETrpaunus pa3HbIX TEM;
_ TIpaKTUYeCKasi 3HaYMMOCTb JIJIs1 00yUYaroIInuXcs ;

e HCIOJb30BAHHE TEOPETUUYECKOr0 MaTepualia B 3JIEKTPOHHOUN (hopme, KOTOPBIM COOTBETCTBYET KOAU(DUKATOPY DJIEMEHTOB
COZIEP/KAaHUS KOHTPOJIBHO-U3MEPUTENbHBIX MarepuanoB OI'D, 4To MmO3BOMSET CaMOCTOSATENBHO W3YYUTh MATEPHUANIBI B
Cly4yae IMpOIyCKAa 3aHATUM - IPUMEHEHHE TECTOBBIX MAaTEpUajoOB W 3aJaHUM, COCTABJICHHBIX II0 KOHTPOJIBHO-
u3MepuTeNnbHbIM MaTepruaiam OI'D mo MmaremaTtuke 2026T. 1 TO3BOJISIONIUX MTPOBOAUTH KOHTPOJIb U CAMOKOHTPOJIh 3HAHHMA
1o BceM Otokam coneprxkanus OI'D.

o nuddepeHrpoBaHHbIN MOIX0/I K BHITYCKHUKAM IpH MoArotoBke k OI'3.

IIpuopureTHbie POPMBI M METOABI PAOOTHI YUALUXCS
Cpoxu peanusauuu padoueii nporpammbl: 2026- 2027 y4eOHblIi rosa.
O0mas xapakTepucTUKA MPOTrPaMMbI

Omna npenycMaTpuBaeT U3y4eHUe OTIEIbHBIX BOIIPOCOB, HEMOCPECTBEHHO MPUMBIKAIOIIUX K OCHOBHOMY KYpCY U YIIyOJsSIOIIUX
€ro uepe3 BKIIOUEHHE O0o0Jiee CIOXKHBIX 3a7ady, UCTOPUYECKUX CBEJACHUN, MaTepuaiga 3aHMMATEIIbHOTO XapakTepa Mpu



MUHUMaJIBHOM pacUIMPEHUHU TEOpeTHYecKoro marepuana. Ilporpamma npegycMarpuBaeT JOCTYIHOCTh M3JaraéMoro mMarepuasia
JUTsL O0Y4arOIIKUXCS U TUTAHOMEPHOE pPa3BUTUE UX UHTEPECA K MPEAMETY.

N3yuyeHne nporpaMMHOIO MaTepHalla OCHOBAHO Ha HCIONb30BAHWU YKPYIHEHUS AUIAKTUYECKUX E€IUHULl, YTO IO3BOJISET
oOy4JaronMmcst 3a KOPOTKHI CPOK MOBTOPUTH U 3aKPENHUTh MPOrpaMMy OCHOBHOM IIKOJBI O MareMatuke. CII0XKHOCTh 3a/1ady
HapactaeT nocreneHHo. Ilepen paccMoTpeHHMEM 3azad MOBBIIIEHHON TPYIHOCTH pacCMaTpUBAETCS PELIEHUE Ooliee MPOCTHIX,
BXOJISIIIIAX KaK COCTaBHAS YaCTh B PELICHUE CIIOKHBIX.

Onucanue Mecta y4eOHOro Kypca B yueOHOM IIaHe

Kypc npennasnaden ains obydaromuxcs 9 kimacca. Ha 3amsatust Beyiensiercs 1 vyac B Henemo (2 moayroaue) (18 u B rox), B
COOTBETCTBHUHM C YEM U COCTABJICHA JJAHHAS ITpOrpamMma.

2. [lnanupyemble pe3yabTaThl

JIMYHOCTHBIE, MeTanpeIMeTHbIC U NPeAMETHbIE Pe3yJIbTaThl
N3yuenue anre6psl B OCHOBHOM ITKOJIE 1a€T BO3MOXKHOCTh OOYYAIOIIMMCS JIOCTUYD CIICYIONIUX PE3yIbTaTOB Pa3BUTHSL:
6 TUYHOCIMHOM HANPAGICHUU

1) yMeHue SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICJIA B YCTHON M TMCBMEHHOW peYH, TOHUMATh CMBICIT TIOCTaBJICHHOM 33/1a4H,
BBICTPanBaTh apryMEHTalUIO, IIPUBOJUTH MIPUMEPBHI U KOHTPIIPUMEPBIL;
2) KpUTUYIHOCTh MBIIIICHUS, yMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIIMYATH TUTIOTE3Y OT (aKTa;

3) mpejcTaBieHnEe O MAaTEMaTHYECKOM Hayke Kak chepe YemoBeUYeCKOl AeITeIbHOCTH, 00 dTanax ee pa3BUTHsA, O €€ 3HAUUMOCTH
JUTSL Pa3BUTHS IUBUIIU3ALINHY;

4) KpC€aTUBHOCTb MBIINIJICHUA, MTHUIIUATHBA, HAXOAYHUBOCTb, AKTUBHOCTD IIPU PCIICHUN MAaTEMATHUUYCCKUX 3a/iay,

5) ymenue KOHTPOJUPOBATH nporecc u pe3ynbTaT yueOHOI MaTeMaTU4YECKON NEesATEIbHOCTH;
6) crIoCOOHOCTH K 3MOITMOHATTLHOMY BOCIIPUSATHIO MATEMAaTHYSCKUX 0OBEKTOB, 3a/1a4, PEIICHUH, PacCyKJICHU;



6 .mem anpedmemnom HanpaeieHuu:

1) IMCPBOHAYAJIBHBIC IMPCACTABICHUSA 00 naciax m 0 MCTOJaX MaTCMATHUKH KakK 00 YHUBCPCAJIBHOM A3BIKC HAYKH W TCXHUKH, O
CPCACTBC MOJACIINPOBAHUA SIBJICHUM U IMpOLCCCOB;

2) yMCHHE BUICTh MATEMATHYCCKYIO 3a1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIMK B IPYTUX JUCHUIUIMHAX, B OKPY)KAIOICH KU3HH;

3) yMeHHE HAXOJWUTh B Pa3jIMYHBIX HMCTOYHHMKAX HH(DOPMAIUIO, HEOOXOIMMYIO JJIS PEIICHUS MaTeMaTHYECKUX MpoOJIeM, |
MIPEJCTABIATh €€ B MOHATHON (popMe; MPUHUMATH PEIICHHE B YCJIOBHUSX HEMOJTHOW M M30BITOUYHOM, TOUHOW M BEPOSITHOCTHOM
uHpopmanuu;

4) yMeHHUE MTOHUMATh U HMCI0JIb30BaTh MATEMAaTHYECKHUE CPEJICTBA HATTIAIHOCTH (TpaduKu, JUarpaMmbl, TaOJUIIBI, CXEMbI U JIp.)
LTSI WJUTIOCTPALINH, WHTEPIpETaLUH, apryMeHTalluu;
5) yMeHHE BBIIBUTaTh THIIOTE3bl TPU PEIICHUW YYCOHBIX 3aJad M TIOHMMAaTh HEOOXOJMMOCTh HUX IPOBEPKH;
6) yMeHME IPUMEHSITh HHAYKTUBHBIC U JICAYKTUBHBIC CIIOCOOBI PACCYKACHUH, BUJCTh Pa3INYHbIC CTPATEIHU PEIICHUS 3a/1ay;

7) MOHMMAaHUE CYIIHOCTH aJrOPUTMHUYECKUX MPEANUCAHUNA W YMEHHUE JICHCTBOBATh B COOTBETCTBUU C MPEIIOKCHHBIM
aNTOPUTMOM;

8) yMeHHe caMOCTOSTEIIEHO CTABUTD IIEITH, BEIOUPATH U CO3/IaBaTh AJITOPUTMBI [T PEIICHUS YIeOHBIX MATEMaTHUYECKUX MTPOOIIEM;
9) ymMeHue IIaHupOBaTh U OCYLIECTBIIATH ACSITENBHOCTD, HAIIPABJICHHYIO HA PELIEHUE 3a/1a4 UCCIIEI0BATEIBCKOIO XapaKTePa;

6 npeomMemHom HanpaegieHuu:
1) oBnameHne 6a30BbIM MOHATUIHBIM aNIIapaTOM MO OCHOBHBIM pasjiejiaM COJIEPIKaHMUsI; PEJCTaBICHUE 00 OCHOBHBIX N3y4aeMBbIX
MOHATHUSAX (YHCIIO, TeoMeTpuiecKas (Gurypa, ypaBHeHUe, (DyHKIHS, BEPOSTHOCTh) KaK BOKHEHIITUX MATEMAaTHUYECKUX MOJIETISX,
MTO3BOJISTFOLIIUX OTHUCHIBATH u M3y4yaTh peasnbHbIe MIPOIIECCHI u SABJICHUS;
2) ymenue paboTaTh ¢ MATEMAaTHYECKUM TEKCTOM (aHAJIM3UPOBAThH, U3BIEKATh HEOOXOUMYIO0 HH(OPMAITNIO), TOYHO U TPAMOTHO
BbIpaXaTh CBOM MBICIIM B YCTHOW M MNUCBMEHHOM pEYM C MPUMEHEHHEM MaTeMaTUYe€CKON TEPMHHOJIOTMU W CHUMBOJIMKU,
UCIIOJIb30BaTh PAa3UYHbIC S3bIKKM MaTeMaTUKW, MPOBOJAUTH KiacCU(UKAIMU, JIOTHYECKHEe OOOCHOBAaHMS, J0Ka3aTeIbCTBa
MaTEMaTUYECKUX YTBEPKJICHUN;
3) pa3BUTHE NPEACTABICHUA O YHUCIE M YHUCIOBBIX CHCTEMaxX OT HATypajbHBIX 1O JEUCTBUTEIBHBIX YHCEJ; OBJAJICHUE
HaBbIKAMHU YCTHBIX, MMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYHCIICHUI;



4) OBIAJICHUE CHUMBOJIbHBIM SI3BIKOM aJreOpbl, NMPHEMaMHU BBITIOJHCHUS TOXJICCTBCHHBIX MPeoOpa30BaHUil pallMOHAIBHBIX
BBIPOKCHUM, DPCLICHUS YpPaBHCHHUU, CHUCTEM YypaBHCHHI, HEPABCHCTB M CHUCTEM HEPABEHCTB; YMCHHE HCIIOJIB30BaTh HIICHO
KOOpPJIMHAT Ha IUIOCKOCTH JUIsl WMHTEPIpPETAIlMM ypPaBHEHHWH, HEPAaBEHCTB, CHUCTEM; yMEHHE TNPUMCHSATH alrcOpanyecKue
npeoOpa3oBaHusi, amnmapaT ypaBHCHMW ¥ HEPAaBEHCTB JUIA PEIICHWS 3aJad W3  pas3jMuHbBIX pa3/iejioB  Kypca;
5) oBiangeHWe CcHCTEMOH (YHKITMOHAIBHBIX TOHATHH, (YHKIIMOHATBHBIM SI3BIKOM W CHMBOJIMKOW; YMEHHE WCIIOIh30BaTh
(GyHKIIMOHATBLHO-TpadHIeCKre NPEICTaBICHHUS TUTST OIHUCaHUs u aHaJn3a peasTbHbIX 3aBHCHMOCTCH;
6) OBJIAJICHUE OCHOBHBIMH CIIOCOOAMH TPEJCTABIICHUS W aHaIW3a CTATHCTUYCCKUX JAHHBIX; HAJIWYUC TPEICTABICHUH O
CTAaTHCTUYCCKUX 3aKOHOMEPHOCTSAX B PEAbHOM MHPE M O Pa3IMYHBIX CIOCO0aX MX HM3Y4YCHUS, O BEPOSATHOCTHBIX MOJCIIAX;
7) OBJIaJicHUE TEOMETPUUYCCKUM SI3BIKOM, YMEHHUE HCIIOJIB30BaTh €ro JIJIs ONMHMCAHUS MPEIMETOB OKPY)KAIOIIEr0 MUpPA; Pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJCTABICHUA W W300pa3UTENBbHBIX YMCHHH, MPHOOPETEHHUE HABBIKOB TI'€OMETPHYCCKHUX ITOCTPOCHHIA,
8) YCBOCHHE CHCTEMAaTHYCCKUX 3HAHUMU O IUIOCKUX (PUTYpaxX M UX CBOMCTBaX, a TAaK)Ke HA HATJISJHOM YPOBHE — O MPOCTEHIIIMX
MPOCTPAHCTBEHHBIX TEJIaX, YMCHHE MPUMCHATh CUCTEMATHUYCCKUE 3HAHUS O HUX JJISA PEIICHUS FTCOMETPUYCCKHUX U MPAKTHICCKUX
3ajad,

9) yMeHHE U3MEPSATh JJIUHBI OTPE3KOB, BEJIMYMHBI YTIIOB, UCIIOJIB30BaTh (DOPMYIIBI JIJIsi HAXOXKJICHUS TIGPUMETPOB, TUIOIIAICH 1
00BEMOB FEOMETPUUYECKHUX ¢buryp;
10) yMeHue IPUMEHSATh U3YYCHHBIE TIOHSATHS, PE3yIbTaThl, METOBI JJIS PEIICHHS 3a/ad MPAKTHYECKOTO XapakTepa U 3a1ad u3
CMEKHBIX JUCIMILIMH C HCITOJI30BAHUEM ITPH HEOOXOIMMOCTH CITPABOYHBIX MAaTEPHAIIOB, KaJIbKYJIATOPa, KOMIIBIOTEPA.

3. Coaepxxanue yueOHOTro Kypca

Tema 1. . ®yuxkuuu u rpapuxu (12 9)

@DyHKIMU, UX CBONCTBA W rpaduku (JMHEHHas, oOpaTHO -TIPOIMOPIIMOHANIbHAS, KBaJApaTudHas U Jp.) «CYUThIBAaHUE) CBOWCTB
bynkuun no e€ rpaduky. AHanu3 rpadUKoOB, ONMUCHIBAIOIINX 3aBUCUMOCTh MEXIY BEIMYMHAMU. Y CTAHOBJICHUE COOTBETCTBUS
MEXy Tpa@uKoM PYHKIIUH U €€ aHATUTHICCKUM 3aJlaHHEeM

Tema 2. YpaBuenusi (11 u)



CriocoObl peleHus: pa3IMuHbIX YpaBHEHUH (JJUMHEHHBIX, KBaIPAaTHBIX U CBOJUMBIX K HUM, IPOOHO-PAIIMOHAIILHBIX U YpaBHEHUN
BBICIIMX CTereHen). Pa3nuyHbie METOIbI pelIeHUsl CUCTEM ypaBHEHUM (Tpaduyeckuii, MeTo ] MOJICTAaHOBKH, METOJ] CIOXKEHUS).
[IpumeHeHue crielMaIbHBIX TPUEMOB IIPU PEILICHUN CUCTEM YPaBHEHHUIA.

Tema 3. KBaapaTHble KOHU U cTenenn. (11 u)

KY6HHGCKHﬁ KOpEHb, KOPEHB N-CTCNICHHU, CTCIICHb C pAalMOHAJIBHBIM ITIOKA3aTECIICM.



3. KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHUE

Ne Bcero yacos JlaTa mpoBeneHus
ypoka [Iman @PakTt
DyHKuMA U ee rpauk. 12 gacos
1-2 OyHKIWS: CrIOCOObI 3aaHus U rpaduk 2
3-4 [Toctpoenust rpadukoB dynkumii y = f(|x|) u y = [f(x)| mo uzBectHomy | 2
rpaduky GpyHkumum y = f(x)
5-6 CBoitctBa 1 rpaduk GyHKIMHA ¥ = VX 2
/ Jpo6Ho-nuuelinas ynkuus u e€ rpaduk. AcUMOTOTHI rpaduka GyHKIUN 1
8-12 | [Toctpoenwue rpaduka 1poOHO-TUHEHHON (YHKITUH )
HexoTopsblie npueMbl penieHusi ypaBHEHHIA. 11 gacoB
13-14 | PaznuyHble MOAXOAbI K PEIICHUIO ypaBHEHUM 3-i U 4-ii cTeneHein 2
15-16 | IToxxo/bl K pelieHnto IpoOHO-PALIMOHATIBHBIX YPaBHEHU N 2
17-18 | MeTobl pelieHusi CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYyMSI IEPEMEHHBIMH | 2
19-21 | Pemenue cucteM HEMUHENHBIX YPaBHEHHM, COIEPIKALINX 3HAK MOIYJIS 3




22-23 | Pemenue cucTeM HEMMHEHHBIX YpaBHEHUH, COIEpIKaIllUX TTapaMeTp 2
KBagpaTHbie KOHM U CTeNEHM. 11 gacos

24-25 | Kopens n-it crenenu. CBo¥cTBa KOPHS n-i CTETICHU 2

26-28 | [IpeoOpazoBaHue BHIPAKEHUM, COACPKAIIINX KOPHU 3

29-30 | [TonsiThe cTeneHu ¢ paloOHAIBHBIM MTOKa3aTelieM 2

31 [IprMeHeHne CBOKCTB CTENEHU C PAlMOHAJIBHBIM MOKA3aTENIEM 1

32-34 | [IpeoOpa3zoBaHus BBIpAKEHUH, COJIEPKAIMUX CTEMEHb C PaIMOHAIBHBIM | 3
noKa3aresnem
Hroro: 34 gyaca




