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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma yue6HOro Kypca «IIpakTukyMm mo marematuke» st oOydaronuxes 11
KJjlacca paszpaboTaHa Ha ocHOBe DenepasbHOIO IOCyJapCTBEHHOIO 00pa3oBaTEIbHOrO CTaHIapTa
cpenHero ooiero oopazoBaHus ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, MPEABSIBISIEMBIX K
MaTeMaTHYeCcKOMy O0pa3oBaHMIO, M TpaaulMii poccuiickoro oOpa3oBanusa. Peanuzanus
MIPOrpaMMbl OOECTIEUNBAET OBJIa/ICHNE KIIFOUEBBIMU KOMIIETEHIIUSAMHU, COCTABISIONIUMHU OCHOBY JIJIst
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa30oBaHUs, IIEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATENBHOTO PAa3BUTHUSL JIMYHOCTU OOYYarOIIHXCS. [IpennasnaueHa naas MOBBIIICHUS
3¢ (HEeKTHBHOCTH MOATOTOBKHY ydamuxcs 11 kiracca K UTOrOBOM aTTeCTallMy [0 MaTeMaTUKE 3a Kype
MOJIHOW CpeHEN MIKOJIBI U MPEAyCMAaTPUBACT MX MOJATOTOBKY K JalIbHEHUIIIEMY MaTeMaTUuYe€CKOMY
00pa3oBaHMIO.

Hannas mporpamma 1o Marematuke B 11 kjacce mnpencraBiser yriayOJeHHOE H3y4eHHE
TEOPETUYECKOr0 MaTepuaia yKpynmHEeHHbIMU Ol0kaMu. B pe3ynbraTe n3ydeHus 3Toro Kkypca 0yayt
WCIIOJIb30BaHbl TMPUEMBl TapHOW, TPYIIOBON MAEATEIbHOCTH Ji OCYLIECTBIICHUS JJIEMEHTOB
CaMOOIICHKH, B3aHMMOOIICHKH, YMEHHE paboTaTh C MaTeMaTU4YeCKON JUTepaTypoll U BBIAEIATH
TJIaBHOE.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Henbo u3yueHuss Kypca SIBISETCS paclIMpPeHHE MaTeMAaTHYECKOM MOJIrOTOBKU OOYyYaroIIMXCH.
Kypc xapakTtepusyercss MOBBIIIEHUEM TEOPETHUECKOTO YpPOBHS OOYYEHHs, IOCTEIEHHBIM
YCUJICHHEM pOJIM TEOPETHYECKMX O0O00OLEeHUH W JeAyKTHBHBIX 3awitoueHui. [lpuxiannas
HaNpaBICHHOCTh Kypca O0OecreyuBaeTcs CHUCTEMATHYECKUM oOpallleHMeM K IpHUMepaM,
PacKpbIBAIOIIUM BO3MOYKHOCTh IIPUMEHEHUS MATEMaTHKH K M3YyYEHUIO CMEXKHBIX IPEIMETOB
(pu3uKyM, XMMHUH, OCHOB HH(OPMATUKHN) U PACHIMPEHHIO MTPAKTUYECKUX 3ajau.

Kypc HampaBieH Ha cuHCTeMaTu3allMI0 3HaHUN, B TOM YHCJIE METOJOB pELICHUs 3ajady,
CHOCOOCTBYET Jy4llleMy OCBOEHHIO 0a30BOro Kypca MaTeMaTHKH, (OPMHpPYET OCO3HAHHBIM K
IIpeIMETy UHTEPEC.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yue6HoM nnane Ha u3ydenue otBoautcs 1 yac B Henenmo B 11 kimacce, Bcero 3a roa oOydeHus
— 34 yaca.



COJAEPKAHUE YYEBHOI'O KYPCA

1. YpaBHeHUs1 M HEpaBeHCTBA

CriocoObl peleHusl JIMHEWHBIX, KBAaJPAaTHBIX M JIPOOHO-pAIlMOHATIBHBIX ypaBHEHUU. CrocoObl
peleHus] TUHEHHBIX, KBAJAPaTHBIX HEPaBEHCTB. Meron uMHTEpBasoB. CHOCOOBI PELICHUS CUCTEM
YPaBHEHUI U HEPABEHCTB.

2. TekcToBBIC 32291
Pemenne 3aa4 Ha MPONEHTHI. 3a7aud Ha «IBIKCHHE», Ha «paboTy». Perenne KkoMOMHATOPHBIX
3amad. PemieHue 3a7a4 Ha MPOIICHTHI, HA «KOHIICHTPAIMIO», HA «CMECH U CILIaBBI».

3. ®opMyJibl TPUTOHOMETPHU

OcHOBHBIE TPUTOHOMETpUUECKUE (GOopMyIsbl U X npuMeHeHue. IIpeoOpa3oBaHue BBIpAXKEHUHN C
MOMOUIBIO (POPMYJT TPUTOHOMETPHUH.

[TpuMeHeHne OCHOBHBIX TPUTOHOMETPUIECKHX (POPMYII K IPeoOpa30BaHUIO BBIPAKEHHIA.

4. Tpuronomerpuyeckue (pyHKUMHU U UX rpauKH
IToctpoenue rpadukoB TpuroHomerpudeckux ¢yHkuumid. MccnenoBaHue TPUTOHOMETPHUYECKUX

GyHKIHH.

5. Tpuronomerpunyeckne ypaBHeHHs
Pemenne  mpocTedmMX — TPUTOHOMETPUYECKUX  YPABHEHMM. Pemenne  ogHOpOIHBIX
TPUTOHOMETPHUYECKUX ypaBHEHUH. CrOCOOBI peleHus] TPUTOHOMETPHUECKUX YPaBHEHUH.

6. I'paduxu
I'paduku pynkuuii (0630p) . Urenue rpacdukos [Ipumenenue rpadukoB GyHKIUN B TecTax

7. CreneHHasi QyHKIMS.

O0600IUTE TIOHSATHE CTENEeHHOW (QYHKIHUEH ¢ JEHCTBUTENBHBIM IIOKa3aTesieM, €€ CBOWCTBA H
YMEHHE CTPOHUTHh €€ TpaduK; 3HAKOMCTBO C Pa3HBIMH CHOCOOAMH pELICHUS HPPaldOHAIBHBIX
ypaBHEHHUI; 000011I€HNE MOHATHUS CTETIEHN YKCIIa U KOPHS N-i CTETEHHU.

8. Ioka3aTejbHasi GyHKIHUS.
CucteMaTu3upoBaTh MOHATHE MOKA3aTENIbHOW (YHKINHU; €€ CBOMCTB U YMEHHUE CTPOUTH €€ IpaduK;
MTO3HAKOMUTHCS CO CIIOCOOAMU pEIlIeHUs TOKa3aTeNIbHbIX yYpaBHEHUI U HEPABEHCTB.

9. Jlorapugmuyeckasi pyHKIHS.
O600uMTh MOHATHE JIOTapU(PMHUUECKON (QYHKLMHU; €€ CBOMCTBa MU YMEHHE CTPOUTh €€ Tpaduk;
3HAKOMCTBO C pa3HbIMH CIIOCOOAMU pelIeHHsl Jorapu(pMUUEcKuX ypaBHEHUI 1 HEPaBEHCTB.

10. MMpousBoaHas

[TpousBonnas, ¢popmyinsl, npaBuia Mccnenoanue ¢pyHkuuii . [Ippumenenne npou3BoIHON B TeCcTax
Pemenue 3amgayd ¢ npou3BoAHOM

11. 3agaum ¢ reoMeTPUYECKHM CO/IePsKAHUEM.

JIeWCTBUSL C TEOMETPHUUYECKUMH (HUTypaMH, KOOpIWHATaMH W BeKTopamH. [lmaHmMerpudeckue
3a]]auu Ha HaXO0XKJCHUE T€OMETPUUYECKUX BEJIMYMH (JIUTMH, YTJIOB, IUIOIIAICH).

12. 3apaym ¢ reoMeTpUYECKHM COJEP:KAHUEM
CrepeomeTprueckue 3aJa4 Ha HAX0KICHHE T€OMETPUUECKUX BEIMYWH (JTMH, YTII0B, IUIOMIAICH).
3ajaun Ha HAXOXK/ICHUE TIJIOIIAJIeH TOBEPXHOCTEN MHOTOIPAHHUKOB



IIVTAHUPYEMBIE PE3YJIbTATDBI

JInyHOCTHBIE pPe3yJIbTAThI:

¢ c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ 0OILIIECTBEHHOW PAKTUKU;

® TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSITEIIbHOM, TBOPUECKOW U OTBETCTBEHHOU
NeSITeITbHOCTH,

® TOTOBHOCTh U CIIOCOOHOCTh BECTH JAHAJOT C JAPYTUMH JIOAbMH, JIOCTHTaTh B HEM
B3aMMOITOHMUMAHHUS, HAXOAUTh OOIIUE TIeNTM U COTPYIHUYATH ISl MX JOCTHUKCHHUS,

® C)OPMHPOBAHHOCTh HABBIKOB COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTbMH MJIQIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelbHOHM, OOIIECTBEHHO  IOJIG3HOW,  y4eOHO-
UCCIIEIOBATEIILCKOW, IIPOCKTHOM U APYTHX BUAAX JNCSITECIHHOCTH,

® HPABCTBCHHOE CO3HAHHE U TIOBE/ICHNE HA OCHOBE YCBOCHHUS OOIIEYETIOBEUSCKHUX IICHHOCTEH;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAMOOOPA30BAHUIO, HA TIPOTSHKCHUN
BCEH JKW3HU; CO3HATEIHHOE OTHOIICHWE K HEMPEPHIBHOMY OOPa30BaHHUIO KaK YCIOBHIO
YCIIEIIHOM MPO(hEeCCHOHALHOW U OOIIECTBEHHOM JACATEIBHOCTH;

® OCO3HAHHBIN BBIOOP Oymymielt mpodeccur M BO3MOXKHOCTEH peanm3anui COOCTBEHHBIX
JKU3HCHHBIX ITUTAHOB; OTHOIICHHE K MPOPECCHOHATBHON AESITEIbHOCTH KaK BO3MOXKHOCTH
y4acTHs. B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

e C()OPMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX 3Tanax MCTOPUM MAaTEeMAaTUYECKON HAYKH,
COBPEMEHHBIX TCHJICHIIUAX €€ PA3BUTHUS M IPUMCHEHHSI.

MertanpeaMeTHble pe3yJibTaThI:

® YMEHUE CAMOCTOSITEIBHO ONPEAENsATh LEeNH JACSATENIbHOCTM M COCTaBIATh  IUIAHBI
JEATENIbHOCTH; CaMOCTOSITEJIbBHO OCYIIECTBIATh, KOHTPOJIUPOBAaTH M KOPPEKTUPOBATH
JIEATEIIbHOCTD; HMCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTH)KEHHUS TOCTABIECHHBIX
Henel W peanus3aliy TUIaHOB JeSTeNbHOCTH, BBIOMPATh YCHENIHbIE CTPATErH B PAa3TMYHBIX
CUTYalHsIX;

® yMEHHE TPOAYKTHBHO OOIIAThCSd M B3aUMOJCIHCTBOBATH B TPOIECCE COBMECTHOMN
NESTENIbHOCTH, YYHUTHIBATH IMO3UIUU JPYTUX YYACTHUKOB JeSATeNbHOCTH, 3(H(HEKTHBHO
paspemiaTh KOH(IUKTHI;

® BJIaJICHWE HABBIKAMU [O3HABATENBbHOM, Yy4eOHO-HCCIEAOBATEIbCKOM ¥  MPOEKTHOU
NESTENIbHOCTH, HaBBIKAMHM  pa3pelieHus MpodlieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIbHOMY TIOMCKY METOJIOB PpEIICHUs NPAaKTHYECKUX 3aJay, M[PUMEHECHHIO
Pa3JIMYHBIX METOJIOB ITO3HAHUS;

® TOTOBHOCTh U  CIIOCOOHOCTH K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-TI03HABATEIHHOM
NeATeTbHOCTH, YMEHHE OpPUEHTUPOBATHCA B PA3NUYHBIX MCTOYHUKAX HHQOpMaInH,
KPUTHYECKH OIICHHBATh U WHTEPIPETHPOBATH MH(YOPMAIHIO, MOTYYaeMYyI U3 Pa3THMYHBIX
HMCTOYHUKOB;

® YMEHHE HCIIOJIb30BaTh CpeICTBa HMH(DOPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33]1a4;

® BJIQJICHUE SA3BIKOBBIMH CPEJACTBAMH — YMEHHUE SCHO, JIOTUYHO M TOYHO M3JIaraTh CBOI TOUYKY
3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3BIKOBBIE CPELCTBA;

® BIIaJICHNE HABBIKAMH TIO3HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX EHCTBHU 1
MBICJTUTENbHBIX MPOIECCOB, HMX pe3yJbTaTOB W OCHOBAaHWUW, TPaHUIl CBOEr0 3HAHUS U
HE3HaHMUs1, HOBBIX I03HABATENbHBIX 33724 U CPEACTB UX JOCTUKEHHUS;



¢ YMCHHUC IUIAHUPOBATbL MW OLOCHUBATHL PC3YJIbTATBI ACATCIBHOCTH, COOTHOCUTb HX C

IIOCTaBJIICHHBIMU 1IEJIIMM M JKU3HEHHBIM OIBITOM, IIYOJWUYHO IPEACTaBIATh PE3YIbTaThl
JIeATEIIbHOCTH, B TOM 4uCIIe ¢ ucnonb3oBanueM cpeacts UKT.

IIpenmeTHbIe pe3yabTAThI:
Obyuarowuiics Hayuumcs

BBINOJIHATE apU(METHUECKUE JICHCTBHS, COYETass YCTHBIE M IHCHhMCHHBIC IPHEMBI,
MPUMCHCHUE BBIYUCIHUTEIBHBIX YCTPOWCTB, HAXOIUTh 3HAYCHHUS KOPHS HaTypallbHON
CTETICHW, CTENCHH C pAlMOHAIBHBIM I[IOKa3aTelieM, Jiorapudma, HCIOIb3Ys TpU
HEO0OXOIMMOCTH BBIYMCIUTEILHBIC YCTPONCTBA; MOJIB30BATHLCS OICHKOW U MPUKUIKOW MPU
MPAKTUYECKHUX pacyeTax;

MPOBOJUTh TIO W3BECTHHIM (OpPMYJIaM H TIpaBWIaM IpeoOpa3oBaHus OyKBEHHBIX
BBIPOKCHUH, BKIIIOYAIONIUX CTENCHHW, PAJUKAIBI, JIOTAPUPMBI U TPUTOHOMETPUUCCKUE
byHKINH;

BBIYHCIISATh 3HAYCHUS YMCIOBBIX M OYKBEHHBIX BBIPAXKCHHM, OCYIIECTBIISISI HEOOXOIMMBIC
MOJICTAHOBKH U TIPpe0Opa3oBaHUS;

pelaTh palnuoHaIbHBIC, TIOKA3aTeIbHBIC U JIOTApU(PMHUUCCKUE YPABHCHHS U HEPABECHCTBA,
MPOCTEUIIINE UPPALMOHATBLHBIE U TPUTOHOMETPUUYCCKHE YPABHECHUS,

MPUMCHSTh QJITOPUTMBI PEIICHHSI ypaBHEHWH, HEPABEHCTB, CHCTEM YpaBHEHUH U
HEPABEHCTB, COJICPIKALTUX IMEPEMEHHYIO 10T 3HAKOM MOJIYJIS;

pemaTh TEKCTOBbIC 3aJa4d C IOMOIIBIO COCTABICHHS ypPaBHCHHUs, CHUCTEM YPaBHCHUH,
METOI0OM Toa0opa.

06)/’{0}01/{41/11/70}1 noJydunt 603MOAHCHOCNTb HAYUYUMbCA

COCTaBJIATh YPAaBHEHHS U HEPABEHCTBA 110 YCIOBHIO 3aa4u;
IPUMEHATh AITOPUTMbI MPAKTUYECKHX pacueToB MO ¢opMmysiaM, BKIOYas (OPMYIIbI,
CoJiepKallie CTENEeHH, pajuKajbl, JOrapugMbl U TPUTOHOMETpUYECKHE (DYHKIUH,
HCIIOJIB3YA IMPU H€06XOI[I/IMOCTI/I CIIPpaBOYHBIC MaTCpHaJIbl U npocreﬁmne BBIYUCINUTCIIBHBIC
YCTPOMCTBA;

BBIITOJIHATD IMOCTPOCHUSA U UCCIICOBAHUA HpOCTefIHIHX MAaTEMAaTUYCCKUX MOHGHGﬁ.



TEMATHYECKOE IINTAHUPOBAHHME

11 KJIIACC
Ner.m JJIeKTPOHHBbIE
Conepaxanue MmaTepuajia Kou-Bo Koui-Bo (un¢posrie)
3a4eTHBIX | 00pa3oBaTebHbIE
4acoB padot pecypcbl

1 2 bubmuoreka [JOK
Y PaBHCHHI H HEPABCHCTRA https://m.edsoo.ru/1568aba3

2 TekcToBbIC 3a1aUn 3 bubmuotexka [JOK

https://m.edsoo.ru/1568aba3

3 @opMyIbl TPUTOHOMETPUHU 3 bubnmoreka [JOK

https://m.edsoo.ru/1568aba3

6 Tpuronomerpuueckue bubnuotexa [JOK
}yHKUMK 1 BX rpaduKKr 2 https://m.edsoo.ru/f11c4afd

4 Tpuronomerpuyeckue 3 1 bubnuoreka [IOK
YPaBHCHHS https://m.edsoo.ru/1568aba3

5 I'paduku 2 bubnuorexa [JOK

https://m.edsoo.ru/1568aba3

7 Crenennas pyHKUIUSA bubnuorexa [JOK

2 https://m.edsoo.ru/1568aba3

8 [okazarenbHast QyHKITHS bubnuoreka [IOK

2 https://m.edsoo.ru/f11c4afd
9 Jlorapudgmuueckast pyHKIUSA 1 bubnnorexa [JOK

3 https://m.edsoo.ru/f11c4afd
10 IIponsBonHas bubnnorexa [JOK

3 https://m.edsoo.ru/f11c4afd

11 3aauu ¢ reOMETPUUECKUM Bubmiorexa [IOK
coNCPRATHIEM 3 https://m.edsoo.ru/f11c4afd
(MJIaHUMETPUYECKHE)

12 3ajauu ¢ TEOMETPUUYECKUM 1 Bubmiorexa [IOK
CONCPHANMIEM 3 https://m.edsoo.ru/f11c4afd
(cTrepeoMeTpHuuecKue)

13 HroroBoe nmoBTOpeHUE
.Pemenue tecro EI'D 3

Hroro 34
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YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1) EI'D 2024. Marematuka. [IpodmiibHblil ypoBeHb. THIIOBBIC SK3aMEHAIIMOHHBIC BAPHAHTHI: 36
BapuaHTOB, o] penakuuei W. B. SAmenko uzn. «HanmonansHoe obpa3zoBanue», 2024

2) EI'D 2024. Maremaruka. ba3oBblit ypoBeHb. THIIOBBIC SK3aMEHAIIMOHHbBIC BapUaHThI: 30
BapuaHTOB, oa peaakuuen U. B. Smenko u3n. «HannonansHoe odpa3zoBanuey, 2024

3) EI'D 2025. Matemaruka. [IpoduiabHblil ypoBeHb. THIIOBBIE 9K3aMEHAIIMOHHBIE BAPUAHTHIL: 36
BapuaHTOB, oa peaakuuei M. B. Smenko u3n. «HanmonansHoe oOpazoBanuey, 2025

4) EI'D 2025. Maremaruka. ba3oBblii ypoBeHb. THIIOBBIE 3K3aMCHAIIMOHHbBIC BapHaHThI: 30
BapuaHTOB, o penakuuei U. B. Amenko uzn. «HanuonansHoe oOpa3zoBanuey, 2025

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

5) EI'D 2024. Maremaruka. [Ipoduinbhblii ypoBeHb. THIIOBbIC 3K3aMEHAIIMOHHBIC BApUAHTHI: 36
BapuaHTOB, oa peaakuuen . B. Smenko u3n. «Haunonansnoe odpaszoBanuey, 2024

6) EI'D 2024. Maremaruka. ba3oBblit ypoBeHb. THIIOBBIC SK3aMEHAIIHOHHBIC BapuaHThI: 30
BapuaHTOB, oa peaakuuen M. B. Smenko u3n. «HannonansHoe oOpa3zoBanuey, 2024

7) EI'D 2025. Maremaruka. [IpoduibHblii ypoBeHb. THIIOBbIC 3K3aMEHAIIMOHHBIC BAPUAHTHI: 36
BapuaHTOB, oj peaakuuen M. B. SAmenko u3n. «HanmonansHoe oOpazoBanuey, 2025

8) EI'D 2025. Maremaruka. ba3oBblit ypoBeHb. THIIOBBIC dK3aMEHAIIMOHHBIC BapUaHThI: 30
BapuaHTOB, o] penakuue U. B. fAmenko uzn. «HanuonansHoe obpazoBanuey, 2025

9) 4000 3amgau ¢ oTBeTamu o mMaremaruke. bank 3ananuii EI'D. nox penakuumeit Y. B. Smenko
n3n.  «OK3aMeny, 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
- OTKpbITHIN OaHK 33aHul 10 MaTemMaTuke www.fipi.ru
- @enepaibHbII LEHTP TECTUPOBAHUS WWW.rustest.ru

- Perry EI'D https://ege.sdamgia.ru/

- l'unepmaruka https://7.math.ru/


https://ege.sdamgia.ru/

