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Pabouas mporpamma yue6HOro Kypca «IIpakTukyM Mo pemeHuo MaTeMaTHUYeCKUX 3a/1au»
ist ooygarommxcst 10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepalibHOTO TOCYIaPCTBEHHOTO
00pa30oBaTeNbHOTO CTAaHIAPTa CpeIHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTEMAaTUYECKOMY OOpa3OBaHHIO, M TPAIUIHUNA POCCHUICKOTO
oOpa3oBanus. Peanu3anusi mporpaMMbl 00ECTICUNBACT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSMU,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOpa3BUTHsI M HEMPEpPHIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEJIILHOTO PAa3BUTHUS JMYHOCTH OO0YYaIOUIUXCA.
[Ipenna3nauena s moBbIeHUs d()PEKTHBHOCTH MOATOTOBKH ydanuxcs 10 - 11 kmaccoB K
UTOTOBOW aTTECTallMH [0 MaTEeMaTHKE 3a KypcC MOJHOM CpeaHel HIKOJIbI U MPpeayCcMaTpUBaeT UX
MOJITOTOBKY K JallbHEHIIIEMY MaTeMaTHIeCKOMY 00pa30BaHHUIO.

Hannas nporpamma no marematuke B 10 -11 kmacax mo teme "lIpakTukym 1o pelieHuUto
MaTEeMATHYECKUX 3aJlad» MPEACTABISCT YIiIyOJICHHOE HM3Y4YCHHE TCOPETHUYECKOTO MaTepuaia
yKpyIHEeHHbIME Onokamu. Kypc paccumTan Ha 0OydYaromUXcs TEXHOJOTHYECKOTO MPOQUII,
wiaHupyomux caady EI'D mo MatemaTrke npoduibHOTO ypoBHS. B pe3ynbrare u3ydeHus 3Toro
Kypca OyIyT KMCHOJIB30BaHbI MPUEMbI MAPHOM, TPYNIOBON AESITENBHOCTU IJIA OCYIIECTBICHUS
3JIEMEHTOB CaMOOLIEHKH, B3aUMOOIICHKH, YMEHHE paboTaTh C MaTeMaTUYECKOM JIUTepaTypol u
BBIJICTISITH TJIABHOE.

HEJIN U3YUYEHUSA YYEBHOTI'O KYPCA

Heabro n3yueHus: Kypca sIBISE€TCS pacUIMPEHUE MATEMaTU4YECKOW MOJArOTOBKU OOYYarOUIMXCA.
Kypc xapaktepu3yercsi MOBBIILIEHHEM TEOPETUYECKOIO M MPAKTUYECKOTO YPOBHS OOYy4YCHMS,
MOCTENIEHHbIM YCHJIEHHEM pOJIM TEOPETHUYECKUX OO0OOIIEHHH M AETYKTUBHBIX 3aKIIOYCHHH.
[TpuknasHas HampaBIEHHOCTh Kypca O0€CledrBaeTcsl CHUCTEMAaTHYEeCKUM OOpalleHHeM K
IIpUMepaM, PacKpbIBAIOIUM BO3MOYKHOCTh NPUMEHEHHS MAaTEMATHKH K M3YYEHHMIO CMEXKHBIX
npeaMeToB ((hU3MKHU, XUMUHU, OCHOB MH()OPMATHKH) U PAaCIIMPEHUIO IPAKTUYECKUX 3a]1ay.

Kypc HampaBieH Ha cHCTeMaTH3allMi0 3HaHWM, B TOM 4YHCIIE METOJOB pELIEeHUs 3ajad,
CIOCOOCTBYET JIydllleMy OCBOCHHIO 0a30BOr0 Kypca MaTeMaTHKH, (OpMHUPYET yCTOMUMBBIA U
OCO3HAHHBIH K MPEMETY HHTEpeC

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yue6HOM 1T1aHe Ha uzydeHue orBoautcs 1 dac B Heaemo B 10 kmacce u 1 yac B Henemio B 11
KJIacce, BCEro 3a JiBa rojaa ooydeHus — 68 Jaca.



COJAEP) KAHHME YYEBHOI'O KYPCA
10 kaace

1. YpaBHeHMs U HepaBeHCTBA

CrniocoObl pemieHusi JIMHEHHBIX, KBaJIpaTHBIX U JIPOOHO-paAIlMOHATIBHBIX YpaBHEHHI. CriocoObl
pelIeHUs JIMHEWHBIX, KBAJAPATHBIX HepaBeHCTB. MeToa nHtepBanoB. CrocoObl PEIICHHS] CUCTEM
YPaBHEHUI U HEPABEHCTB.

2. TekcToBEIE 321aYH
Pemenue 3a1au Ha MPOIICHTHI. 3a1a4u Ha «IBHKCHHEY, HA «paboTy». Pemenne koMOMHATOPHBIX
3amad. Pemienue 3a7a4 Ha MPOIICHTHI, HA «KOHIICHTPAIIMIO», HA «CMECH U CILIaBBIY.

3. ®opMy.1bl TPUTOHOMETPHHU

OcHoOBHbBIE TPUTOHOMETpHUECKHE (POPMYJIbI U UX IpUMeHeHue. lIpeoOpazoBaHue BbIpaXKeHUI ¢
HOMOILBIO (POPMYJT TPUTOHOMETPHUH.

[IpyMeHeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYJ K IPE0OPa30BAHUIO BBIPAKEHUI.

4. TpuroHomeTrpuieckue ypaBHEHHS
Pemenne mpocTeHIMX  TPUTOHOMETPUYECKUX  YPaBHEHUM. Pemenne omHOPOIHBIX
TPUTOHOMETPUUECKUX ypaBHEHHUH. CriocoObl pelieHus TPUTOHOMETPUYECKUX YPABHEHUH.

5. I'pagpuku
I'paduxu pynkuii (0630p) . Urenue rpaduxos [Ipumenenne rpagukos GyHKIMHA B TecTax

6. CrenenHast GpyHKIMA.

O06001mUTh TOHATHE CTEMEHHOW (PYHKIMEH C JEHCTBUTEIBHBIM IOKa3aTeIeM, €€ CBOWCTBA U
YMEHHE CTPOUTH ee TpaduK; 3HAKOMCTBO C Pa3HBIMU CHOCOOAMU PEIICHUs HPPallMOHATBHBIX
ypaBHEHUI; 0000IIeHNE TTOHITHS CTETICHU YKCIIa U KOPHSI N-U CTETEHH.

11 kaacc

1. Tloka3arejqbHasi pyHKIMS.
CucreMaTu3upoBaTh MOHATHE MOKa3aTeNbHOW (YHKIIMU; €€ CBOWCTB M yMEHHE CTPOHUTH €€
rpaduk; MO3HAKOMHUTHCS CO CIIOCOOAMU PEIICHHS TIOKA3aTebHBIX YPaBHEHUW U HEPaBEHCTB.

2. Jlorapudmuueckasi GpyHKIus.
O606uWTh MOHATHE Jorapugmuyeckor (GyHKIMU; €€ CBOMCTBA U YMEHHE CTPOUTH €€ rpaduk;
3HAKOMCTBO C Pa3HBIMH CITOCOOAMU pElIeHUs] JOTapu(PMHUUECKUX ypPaBHEHHI U HEPABEHCTB.

3. Tpuronomerpuyeckue pyHKIUH U UX rpaduku
[Toctpoenue rpadukoB TpuroHomerpuueckux pyHkmuii. MccnemoBaHue TPUTOHOMETPUUYECKHX
byHKIHA.

4. TlpousBoanasi
[TpowsBoanas, dhopmynsl, npaBuina MccnenoBanue dyHkumii . [I[puMeHeHHE TpPOU3BOIHON B
tecrax Pemenue 3a1a4 ¢ npon3BOIHOM

5. 3amaum ¢ reoMeTpHYECKHM CO/Iep:KaHUEM.
JleiicTBusl ¢ reoMeTpUYeCKMMU (PUTYpaMu, KOOpAUHATAaMU M BeKTopamu. [lmaHuMerpuyeckue
3aJjaud Ha HaXOKJEHHUE T€OMETPUUYECKUX BEJIIMYMH (JUIUH, YIJIOB, IJIOLIAEH).

6. 3amayu ¢ reoMeTPHUYECKUM COJEPIKAHUEM



CrepeoMeTpHUeCKHAe 3a7aud Ha HAXOXJICHWE TEOMETPUYCCKHX BEJIMYWH (IUIMH, YIJIOB,
TJIoIIaACH).
3aiaun Ha HAXO0XJICHUE TUIOIIA/ICH TTOBEPXHOCTEH MHOTOIPaHHUKOB

INJIAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThbl:

e COPMHUPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOHN MPaKTHKH,

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIBHOM, TBOPYECKOH W OTBETCTBEHHOM

JESTEIIBHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh BECTH JHAJIOr C JAPYTUMH JIOAbMH, JIOCTUTaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTH OOIINE IIeTTN U COTPYAHUYATD JJISl KX JTOCTHKCHUS;

¢ cOPMHPOBAHHOCTh HABBIKOB COTPYJHHYECTBA CO CBEPCTHUKAMH, JETHMH MIIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeNbHOH, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIJIEIOBATENIbCKOM, IPOEKTHON U APYTUX BUJAX IEATEIbHOCTH;

® HPAaBCTBEHHOE CO3HAHMUE U [TOBE/IEHNE HA OCHOBE YCBOEHUS 00I1IeYeNI0OBEYECKUX LIEHHOCTE];

® TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIE€ C€aMOOOpa3oOBaHHUIO, Ha
MPOTSDKEHUH BCEH KHU3HH, CO3HATEIIEHOE OTHOILICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEHIHOM NMpo(hecCHOHAIBHON U 00IIECTBEHHON JeSTENbHOCTH;

® 0CO3HaHHBII BbIOOp Oynymieil mpodeccun M BO3MOMKHOCTEH peanu3alMd COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOUIEHHE K MPO(EeCCUOHATBLHON JIEATENbHOCTH KaK BO3MOXHOCTHU
yuyacTHs B PEIIEHUU JHMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npoOem;

e c(hOpMHUPOBAHHOCTh MPEJICTAaBICHUM 00 OCHOBHBIX 3Tamax HCTOPUM MaTeMaTH4eCKOU
HayKH, COBPEMEHHBIX TEHJEHLUAX €€ Pa3BUTUSA U IPUMEHEHHUS.

MeTal’lpe}lMeTHble pe3y/ibTarbl:

® YMEHHE CaMOCTOATENIBHO OINpEeAeNsaTh LENu JESITeIbHOCTH M COCTAaBJISATh TUIAHBI
NESATEIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJUPOBaTh M KOPPEKTUPOBATh
ACATCIIBHOCTD, HCIIOJIb30BATh BCC BO3MOKHBIC PECYPCHI A OJOCTHUKCHUA ITOCTABJICHHBIX
1eel U peaan3alyy MIaHOB IeATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX
CUTyalusiIX;

® yMEHHME MPOAYKTHUBHO oOOIIaThbCsl M B3aMMOJEHCTBOBATH B IIPOIECCE COBMECTHOU
NEeSTeNbHOCTH, YYUTHIBaTh TMO3HWIIMHU JPYTHMX YYaCTHUKOB JIESATENbHOCTH, 3((HEKTHBHO
paspemniaTh KOH(IJIUKTHI,

® BJIQ/ICHUEC HaBbIKaMH HOSH&B&TGHBHOﬁ, yqe6HO-HCCHe)IOBaTeHBCKOﬁ n HpO@KTHOfI
NEeSTeIbHOCTH, HaBBIKAMHM pa3pelieHusl MTpoOJieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCETOJA0B PCHICHUA TMPAKTUYCCKUX 3aJad, HITPHUMCHCHUIO
pa3IMYHBIX METO0B IMO3HAHUS;

® TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHON HMH(OpPMAIIMOHHO-TI03HABATEIHLHOU
ACATCIIBHOCTH, YMCHHUC OpPUCHTHUPOBATHCA B PA3JIMYHBIX HWCTOYHUKAX I/IH(i)OpMaHI/II/I,
KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO, TOTYyYAEMYI0 U3 Pa3IHYHBIX
HUCTOYHUKOB;

® YMEHHE HCII0JIb30BAaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B pellieHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3AIlMOHHBIX 33744,

¢ BJIAJICHUC A3BIKOBBIMU CPECACTBAMH — YMCHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY
3pCHUA, UCTI0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,



e BJIaJICHHE HAaBBIKAMU TO3HABATENILHON pe(ICKCHH KaK OCO3HAHUS COBEPILIAEMBIX JICHCTBHIMA
U MBICIUTENBHBIX IMPOLECCOB, UX PE3YyJbTaTOB MU OCHOBAHMM, I'PAaHUIl CBOErO 3HAHMS U
HE3HAHUs, HOBBIX II03HABATENbHBIX 3a/1a4 U CPEICTB UX JNOCTHIKECHUS;

e YMCHME IUIAaHMPOBaThb M OLICHUBATh pPE3YJIBTAThl JEATCIBHOCTH, COOTHOCHTH HX C
MOCTABJICHHBIMU LEISAMU W XU3HEHHBIM ONBITOM, MYOJIWYHO IMPEICTAaBIATh PE3yIbTaThI
JESATEIIBHOCTH, B TOM 4ucCiIe ¢ ucnonb3zoBanuem cpeacts MKT.

IIpenmeTHbIe pe3yJbTaThI:
Obyuarowuiics Hay4umcs

® BBHINOJHATH apu(PMeTHUECKUe AEUCTBUS, COYETass YCTHbIE U IHUCHMEHHBIC INPUEMBI,
IPUMEHEHHUE BBIUMCIIUTENIBHBIX YCTPOMCTB; HAXOAUTh 3HAYCHMsI KOPHs HaTypajibHON
CTENEHM, CTENEHU C palUOHAIBHBIM IIOKa3aTeseM, Jorapudma, HCHOIb3Ys IpH
HE00XO0IMMOCTH BBIYUCIUTEIbHBIE YCTPOICTBA; 10JIb30BATHCSI OLECHKON U IPUKUIKOM PpH
IPAKTUYECKUX PACUETAX;

® [IPOBOJAUTH IO W3BECTHBIM (OpMysaM U MpaBuiaM IpeoOpa3oBaHUsl OyKBEHHBIX
BBIP)KEHUH, BKJIIOYAIOUIMX CTENEHU, paJuKaibl, JOrapu(Mbl U TPUTOHOMETPUUYECKHE
byHKINY,

® BBIYUCIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXEHH, OCYIIECTBIISISI HEOOXOUMbIE
HOJICTAHOBKH U IIpeoOpa3oBaHus;

e pelarh palMOHAJIbHbIC, IOKa3aTeIbHbIC U JIorapu(MUUYecKre ypaBHEHNS] U HEPABEHCTBA,
IpocCTeiIlne nppaOHaIbHbIE U TPUTOHOMETPUUECKHE YPAaBHEHNUS;

® T[PUMEHSTh AJITOPUTMbI pEIIEHUS YpaBHEHWM, HEpaBEHCTB, CHCTEM YpaBHEHHH U
HEPABEHCTB, COJIEPKALINX IEPEMEHHYIO I10]] 3HAKOM MOJYJIS;

e pemarh TEKCTOBBIE 3a/ladd C IOMOILIBIO COCTABIIEHUS yPaBHEHHUS, CUCTEM YpPAaBHEHHIA,
METO/I0M ToAbopa.

Ob6yyarowuiics NOIYUUM 03MONCHOCTL HAYYUMBCS

® COCTaBJIATH YPaBHEHHUS U HEPABEHCTBA 110 YCIIOBUIO 33/1a4H;

® [IPUMEHATH AJITOPUTMBI NPAKTHUECKUX PACUETOB MO (opMysaM, BKIrOYas (OPMYIIbI,
coJiepKalllie CTENEHU, paJuKalbl, JIOTapupMbl M TpPUTOHOMETpUYECKHEe (YyHKIUH,
UCTONb3yss TpU  HEOOXOJUMOCTH  CHpaBOYHBIE  MaTepHajbl M I[pOCTeHIIue
BBIUHCIIUTEIbHBIE YCTPOUCTBA;

®  BBINOJIHATH NOCTPOCHHUS U UCCIEAOBAHUS TPOCTEHIINX MAaTEMATUYECKUX MO/IETIEH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

Ner.n Conepxxanue MaTepuaJjia Koa-Bo 1eKTpoHHbIE (HH(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl
4yacoB
1 5 bubnmoreka [JOK
YPABHEHH 1 HEPABEHCTBA https://m.edso0.ru/1568aba3
2 TexcroBble 3amauyn 5 bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3
3 DopMyITBl TPUTOHOMETPHH 6 bubnnoreka [JOK
https://m.edsoo.ru/1568aba3
4 Tpuronomerpuyeckue ypaBHEHHUS 6 bubnuorexa [JOK
https://m.edsoo.ru/1568aba3
5 I'paduku 4 bubnuoreka [JOK
https://m.edsoo.ru/1568aba3
6 Crenennas GyHKIHS bu6mmoreka [JOK
6 https://m.edsoo.ru/1568aba3
7 HrtoroBoe noBTOpeHue 2
HUTOI'O: 34
11 KJIIACC
Ner.n Conepikanne MaTepuaa Koxa-Bo DJIeKTPOHHBIE (I (POBbIE)
o0pa3oBaTe/ibHbIE PeCYPChI
4acoB
1 [TokazarenbHast PyHKIUS bubnnorexa [JOK
S https://m.edsoo.ru/f11c4afd
2 Jlorapudmuueckast pyHKIUSA bubmuorexa [IOK
> https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuueckue GyHKIUN U bubmuorexka [JOK
X rpaduKy > https://m.edsoo.ru/f11c4afd
4 [IpousBonHas bubnnoreka [JOK
4 https://m.edsoo.ru/f11c4afd
5 3ajauu ¢ TEOMETPUUYECKUM bu6nmoreka [JOK
COACpKaHNEM 4 https://m.edsoo.ru/f11c4afd
6 3aa4u ¢ TEOMETPUUYECKUM bubmuorexa [JOK
COACpIKaHUEM 4 https://m.edsoo.ru/fl11c4afd
7 Hrorosoe moBTropenue .Pemenne
tectoB EI'D 7
UTOTO 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
ILII Koa-so Hara
Tema ypoka 4acoB
1. YpaBHeHHsI H HEPABEHCTBA 5
1 CriocoObI penieHusl JIMHEWHBIX, KBaJIPaTHBIX U JIPOOHO- 1
palMOHAIILHBIX YPABHEHHA.
2 CrocoObI penieHusl JIMHEWHBIX, KBaJIPaTHBIX U IPOOHO- 1
pPalMOHAIILHBIX YPAaBHEHHIA.
3 CriocoObl  pelieHusl JIMHEHHBIX, KBaJpaTHbIX HEpaBeHCTB. | 1
MeTo1 HHTEPBAJIOB.
4 CriocoObl  pelieHust JIMHEHHBIX, KBaJpaTHbIX HEpaBeHCTB. | 1
MeTo1 HHTEPBAJIOB.
5 Crioco0bl perieHusi CUCTEM YPaBHEHUH U HEPABEHCTB. 1
2. TekcToBBIE 331241 5
6 Pemenue 3a1ay Ha IPOIEHTHI 1
7 3aaun Ha «JIBIDKCHHE», Ha «padoTy». 1
8 Pemenne koMOMHATOPHBIX 3a/1a4. 1
9 Pemienue 3a1au Ha IPOLIEHTHI, HA KKOHIIEHTPALIUIOY», HA 1
«CMECH U CILIABBD».
10 Pemienue 3a1a4 Ha MPOLIEHTHI, HA KKOHIIEHTPALIUIO», Ha 1
«CMECH U CILIABbD».
3. ®opMyJibl TPUTOHOMETPHUH 6
11 OcHOBHbIE TPUTOHOMETPUYECKUE POPMYJIbI U UX TpUMEHeHHe. | 1
12 OcHOBHbIE TPUTOHOMETPUYECKUE POPMYJIbI U UX TpUMEHeHHe. | 1
13 [TpeoOpa3oBanue BbIpaXKEHUH C TOMOIIBIO (hopMyIT 1
TPUTOHOMETPHH.
14 [TpeoOpa3oBanue BbIpaKeHUH C MOMOIIBIO (hopMyT 1
TPUTOHOMETPHH.
15 [TprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT K 1
peoOpa30BaHUIO BBIPAYKECHUMN.
16 [IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX (POPMYIT K
peoOpa30BaHMUIO BEIPAKCHUM
4. TpuroHomeTpuyecKkne ypaBHEHMs 6
17 Pemenne mpocTenmnx TPUrOHOMETPHYECKUX YPABHEHUM. 1
18 Pemenne 0THOPOIHBIX TPUTOHOMETPUYECKHUX YPABHEHMII. 1
19 Crioco0blI penieHusi TPUrOHOMETPUUYECKUX YpaBHEHUH 1
20 Crioco0bI peneHusi TPHrOHOMETPHUYECKUX YPaBHEHUH 1
21 Perienne TpUrOHOMETPUUECKUX YPaBHEHUH, 0TOOp KOpHEH 1
22 Penienrie TpHroHOMETPUUYECKUX YPaBHEHHM, 0TOOp KOpHE 1
5. I'padgukn 4
23 ['paduku Qynkuuii (0630p) 1
24 Urenue rpadukoB 1
25 [Tpumenenne rpagukoB QYHKIHIA B TecTax 1
26 [Tpumenenue rpadgukoB GyHKIMI B TECTaxX 1
6. CrenenHass pyHKIMsA 6
27 CrenenHas GyHKIMsI, €€ CBOWCTBA U rpaduK. 1
28 [Ipeobpa3oBaHue CTENEHHBIX U MPPALIMOHAIBHBIX BhIpaXeHud. | 1




29 [Ipeobpa3oBaHue CTENCHHBIX U MPPALIMOHAIBHBIX BhIpaXeHud. | 1
30 Pemenre nppanroHaabHBIX YPaBHEHUH. 1
31 Pemienne uppanOHAJIBHBIX YPABHEHHM. 1
32 Pemenre nppanroHaaIbHBIX YPaBHEHUH. 1
10. UToroBoe noBTOpeHue 2
33 HToroBslii TECT 1
34 Ananuz mecma 1
UTOIO: 34
11 KJIACC
Ne Conep:xanue
ILII Tema ypoka Koa-Bo yacoB | /lara
1. Iloka3areabHas GpyHKIUs 5
1 [Toka3zaTenpHast pyHKIHS, €€ CBOMCTBA U TpaduK. 1
2 Crioco0bI pemieHusi MoKa3aTeNIbHBIX YPABHEHUH. 1
3 CniocoObl pelieHus MoKa3aTeIbHbIX YPaBHEHHH 1
4 PewieHne nokasaTenbHbIX HEPABEHCTB. 1
5 Pemenue TectoB EI'D 1
2. Jlorapupmuyeckasi pyHkuus B
6 Jlorapugmuueckasi pyHKIHUs, €e CBOWCTBA U IpaduK. 1
7 CrniocoObl penieHus JorapuMUYECKUX YPaBHEHHH. 1
8 CnocoObl penieHus JorapuMUUEcKuX ypaBHEHUH 1
9 Pemenue norapupMuuecKux HEPaBEHCTB. 1
10 Pemenue tectoB EI'D 1
3. Tpuronomerpuyeckue GyHKUMHU U UX rpaduKn 5
11 [TocTpoenue rpaduKoB TPUTOHOMETPUUECKUX (QYHKITHI. 1
12 [TocTpoeHue rpag kOB TPUTOHOMETPUUYECKUX (PYHKIHUH. 1
13 VccnenoBaHue TPUTOHOMETPUYECKUX (PYHKIUH. 1
14 HccnenoBanue TpPUroHOMETPUUECKUX (QYHKITUH. 1
15 Pemenune tectoB EI'D 1
4.11pousBoaHasn 4
16 [IpousBoaHas, popmyJibl, IpaBuiIa 1
17 Uccnenosanue GpyHkuui 1
18 [IpumeHeHne MPOU3BOIHOM B TECTaxX 1
19 Pemienue 3aga4u ¢ npou3BOAHOM 1
5 .3apaum ¢ reoMeTPUYECKUM COAEPKAHNEM 4
20 JlelicTBUS C reOMETPHUUECKUMH (PUTypamMH, KOOpIUHATAMH U 1
BEKTOpPaMH.
21 [InaHumMeTpuyeckre 3a1a4i Ha HAXOXKAEHUE T€OMETPUIECKUX 1
BEJTWYMH (JIJTWH, YTJIOB, IJIOMIAJEH).
22 [InanuMeTpuyeckue 3a1a4n Ha HAXOXKIEHUE TEOMETPUUYECKUX 1
BEJIWYMH (JIJTUH, YTJIOB, IJIOMIAJIEH).
23 Pemenue tectoB EI'D 1
6. 3aga4u ¢ reoOMeTPUYECKHM COJECP/KAHHEM 4
24 CrepeomeTpryuecKue 3a1a4l Ha HaX0XKJICHHE TeOMETPHICCKUX 1
BEJIMYMH (JJTNH, YTIIOB, IJIOMIAACH).




25

3ajaun Ha HAXOXKJIEHUE TUIOLIAAeH MOBEPXHOCTEHN
MHOTOI'PAaHHUKOB

26

3a1auu Ha HAXOXKJCHHE 00LEMOB MHOTOTPAHHUKOB

27

HpOCTCfIH.IPIG CTEPCOMETPHUICCKUC 3a1a4r Ha HAXOXKACHUEC

IJIOINAAeH NOBEPXHOCTEH 1 00bEMOB MHOTOI'PAaHHHUKOB.

7. Pemenue tecros EI'D.

HToro
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ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI POrPaMMbl CpeIHEro
0011ero oopa3oBaHus

Brnanenue meromaMu 0Ka3aTenbCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMyIupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynrpoBaTh 00paTHOE W TMPOTUBOIMOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OICpaliMu HaJd MHOKCCTBAMH; YMCHHUEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTIUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad HA IJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHue onepupoBaTh MOHATHUSAMU: HATYPATbHOE YHCIIO, IENI0E YUCIIO,
CTETICHB C IISJIBIM TTOKa3aTesieM, KOpEeHb HaTypabHON CTEIIEHH, CTETICHD
C paluoHaJIbHBIM TIOKa3aTelleM, CTeMeHb C JCHCTBUTEIHHBIM
mokaszaTeneM, JiorapuM dHciIa, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBLHOTO YHCIIA, OCTATOK MO MOJYJO, PalMOHAIBHOE YHUCIIO,
HppALMOHAIBHOE  YHUCJIO, MHOXECTBAa  HATYpPaJIbHBIX,  IEJBIX,
palMoOHaNbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
IpHU3HAKHU JCIUMOCTH, HaNMEHBIIIUN O6HII/II>'I JCIINTCIIb 1 HAUMCHBIIICC
o01miee KpaTHOE, aNropuT™M EBKIIMAA MpU pelieHnH 3a7a49; 3HaKOMCTBO
C pPa3IUYHBIMH TTO3WUIIMOHHBIMH CHUCTEMaMH CUHWCIICHUS; yMEHHUE
BBIIIOJIHSITH BBIYHMCIICHHUE 3HAYCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTENEHsMH U JorapudmMamu, Mpeodpa3oBaHus APOOHO-PAITMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC ONICPUPOBATH MOHATHAMM: IMOCICAOBATCIBHOCTD,




apudmernueckass ~ TpoOTpeccHsi,  TEOMETpUYECKas  IPOTrpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYECKasi MpPOrpeccusi; yMeHHe
3a/aBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  GOpMyJ;  yMEHHE  ONEpPUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCEl
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apu(MeTndeckue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTh  TPHUMEPHl  HUCIOJB30BAHUA  KOMIUIEKCHBIX  YHCE,
ONEpUPOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeiuTeNb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/IQ)MI/I‘leCKI/IC, TPUT'OHOMETPUYICCKHUC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI;, YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTEM; YMCHHC pCIIaTb YpPAaBHCHHA,
HCPABCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C IApaMETpPOM; IIPUMCHSATDH
YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JJJIS PCHICHUSA MAaTEMATUYCCKHUX

3ala4v U 3a1a4 U3 pa3JInYHbIX oOacreit HAayKHN U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIAMH: (DYyHKIHSA, 4YETHOCTH (YHKIUH,
MIEPUOJUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIUY, SKCTpeMyM (YHKITUH, HAauOOJIbIlIee K HAUMEHBIIIEe 3HAYCHHS
(GYHKIIMA HAa TPOMEXKYTKE, HENpepbhiBHAs (DYHKIHS, aACHMITOTHI
rpaduka GyHKIUH, TiepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN M (PU3HUECKHUI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAeNnEéHHbI MHTETpall; YMEHUE HaxXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIUU; YMEHHE BBIYHCISATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMMO3UIIMHU (YHKIUI, HAXOIUTh ypaBHEHHE KacaTeIbHON
K rpaduky QyHKIIUU; YMEHUE HAXOJUTh IMPOU3BOIHBIC SJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIOIb30BaTh MPOU3BOJHYIO JUISI UCCIICOBAHHUS
(GhyHKIMI, HAXOIUTh HAMOOBIIME U HAUMEHBIIINE 3HaYCHUs (PYHKIINA;
CTpOUTh TpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHHEM amrapara
MaTeMaTHYECKOTO aHaJIH3a; IPUMEHSTh TPOU3BOIHYIO ISl HAXOXKACHUS

HaWJIydlIero pcCuiCHUA B MPUKIAIHBIX, B TOM YHUCJIC COLMUAIIBHO-




SKOHOMHYECKUX U PUINICCKUX 3a]]a9ax; HAXOJUTh IJIOMAIN U 00bEMBI
(buryp ¢ HoMoIIbIO UHTErpaja; IPUBOAUTH IPUMEPHl MATEMATUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MNOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMITO3UIMS QYHKIUHA, TUHEHHAsS (QYHKIUS, KBaJpaTHYHAs
GbyHKUMA,  pauMoHaNIbHAs  (QYHKUUS,  CTENEHHas  (YHKUuS,
TPUTOHOMETpUYECKHuEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTeNnbHass W Jorapupmuueckas (QyHKIUH, yMEHUE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BBIIOIHATH PEOOpa30OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3yUSHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHNH 33134 U3 APYTHX YYEOHBIX IPEIMETOB
W 33724 U3 peajbHOM JKU3HHW; BBIpAXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEKy BeTMYHMHAMH; UCIIOJIb30BAaTh CBOMCTBA U TpaduKy QYHKIHN ISt
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIH U YaCTH, Ha IBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]1a4i U3 00J1aCTH yIIPaBJICHUS TUYHBIMU U CEMEIHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTyalluy HA S3bIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 33JayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJTYyYEHHBIH pe3yabTarT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/raHa, HauboJiplllee M HauMEHbIIee 3HAYeHUS, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATH,
UHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYIO B TabiuIax, Ha
auarpammax, rpagukax, OTpa)xarollyto CBOMCTBa pealbHbIX MTPOLIECCOB
U SBICHUH; TPEICTaBISTh HHPOPMAIMIO C TOMOMIbIO TabIUIl U
IMarpaMM; MCCIEJOBaTh CTAaTUCTHYECKHE IaHHbIE, B TOM 4YHCIE C
NpPUMEHEHHEM TpaUyecKuX METOJOB W 3JEKTPOHHBIX CPEJCTB;
rpadM4ecKd HCCIIEOBAaTh COBMECTHBIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIIy4yailHOro cOOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HUCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJbl CIOXKEHUS U YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOITHON
BEepOSATHOCTH, ¢opMyiny bepHymm, KkKoMOWHATOpHBIE (aKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUAMM: CilydailHas BEJIMYHMHA, PpaCHpEACIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKUUU paclpeiesieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; yMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C INOHSATUSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUN; YyMEHHE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBaTh
MOHATUSIMM: COYETaHHWE, IEPECTAaHOBKA, YHUCIO COYETAHUM, YHUCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHHE IPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyXICHUs Ul pellieHHs 3a/1ad; OLEHHBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISITh BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh NOJYUYECHHBIH pe3yabTar

YMeHue onepupoBaTh NOHATHAMH: TOYKa, IpsAMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yTIJa, IUIOCKUHA Yrod,
JBYTpaHHBIA YToJ, TPEXIPaHHBIN Yroj, CKpelIUBArOIIMEecs MpsSMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX M IJIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXIY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSIMM; YMEHHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3yuyeHHbIe (DaKThl U TEOpEeMbl IUIAHHUMETPHH;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

10

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM GUTYpHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,
KyO, mapajiesnenunesn, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
BpalIeHUs, MWINHADP, KOHYC, Map, cdepa, Iomans chepsl, MIOmab

MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYca, IMIUHApa, 00bEM Kyoa,




11

MPSIMOYTOJILHOTO MapasulelieluIeia, TupaMubl, TPU3MBbI, IIAH]IPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIWIMH]PA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHHKH, (DUTYPBI K TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TPUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (uUryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH OINpEAENCHUsI H3ydaeMbIX (uUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX TE€OMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTH WU OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
KIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIBHBIC IIOCTPOCHHA

YMeHue omepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPUUECKHUE OTHOIICHUS
MPU PEHICHUM 3aJ1a4; HAXOJIUTh N€OMETPHYCCKHE BEITUYMHBI (IJTHMHA,
yroJ, MIolmaAb, O0bEM) MPHU PEUICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATBbHOM KU3HH, YMEHHE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIE3YsT M3Y4YeHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIATh
MOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMAaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaljIeNienuIea, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

o1I00HBIX GUryp

12

YMeHue onepupoBaTh  IOHATHUSAMM: NIPSIMOYIOJbHAs  CHCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'eOMETPUYECKUX 3ahad U 3a1ad

JIPYTUX YY4EOHBIX MMPEIMETOB

13

YMmenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOL IJIsI PCIICHHUA 3aJavu;
IIOHUMAaHHWEC 3HAYUMOCTH MAaTCMAaTUKKW B M3YUCHHUH IMPUPOIHBIX H

OOIIIECTBEHHBIX MPOLECCOB U SBJICHUH; YyMEHUE pacloO3HaBaTh




MPOSIBJICHUE 3aKOHOB MaTeMaTHKU B HCKYCCTBE, YMEHHE MPHUBOJMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAyKU



IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
I1HO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX YnCel
19 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuil KOpeHb HaTypajbHOW cTemneHu. JleHcTBUs ¢ apupMeTHUYECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ 1enpiM nokazatesieM. CTeneHb ¢ pallMOHAIBHBIM T0Ka3zarenaeM. CBolicTBa
' CTENEeH!
15 CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
JlelicTBUTENbHBIC YnCiia. ApUPMETHIECKHE OTIEPALUH C JCHCTBUTEILHBIMU YUCIIAMH.
1.7 [TpubnnxEHHBIE BEIUMCIICHUS, TPaBUIIa OKPYIJICHHs, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIYMCIICHUI
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 enble 1 1poOGHO-palioHaTbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPAaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl
3 OyHKIWH U TpaduKH




@yuHkius, crnocodbl 3amanus QyHkuuu. [paduk ¢yHkumu. BzaumHo oOpaTHBIE

3 ¢bynkiuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
Ob6nacth ompeneiaeHuss W MHOXKECTBO 3HaueHU ¢ynkuuu. Hynu Qyskuuu.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl ¥ MUHUMYMbl (GyHKUIuu. HaunOonbliee ¥ HauMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHnast (PyHKIUS C HATYPAJIBHBIM H LIETBIM MOKaszareneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckue GyHKINMU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pazpsiBa. AcumnToTsl rpadgukoB GpyHkimii. CBoWcTBa GYHKINH, HETIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nmporpeccuu. opmya CI0KHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pyukuu. [IpousBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHre TPOM3BOMHOW K HCCIEAOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxiaeHne HauOoJbIIEro U HAaUMEHBIIETo 3HAa4YeHUs (PYHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannatsl 1 BEKTOPBI







YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

1)
2)
3)

4)

5)
6)
7)
8)

9)

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

EI'D 2025. Marematuka. [IpodunbHblii ypoBeHb. TUIIOBBIE SK3aMEHAITMOHHBIC BAPUAHTHI: 36
BapHaHTOB, o1 penakuuei U. B. fmenko uzn. «HanuonansHoe odpazoBanue», 2025

EI'D 2025. Maremartuka. ba3zoBelii ypoBeHb. TuoBsle s5Kx3aMeHallMOHHBIE BapuaHThl: 30
BapHuaHTOB, o] pepakuueii M. B. flmenko m3n. «HanmmonansHoe o6pazoBanue», 2025

EI'D 2026. Maremartuka. [IpodunbHbplii ypoBeHb. THUIIOBBIE 3K3aMEHAIITMOHHBIC BApUAHTHI: 36
BapuaHTOB, oa peaakuuen . B. Smenko u3n. «Hannonansnoe o6pa3zoBanue», 2026

EI'D 2026. Marematuka. ba3oBbiii ypoBeHb. THUITOBBIE 2K3aMEHAITMOHHBIE BapraHThI: 30
BapuaHTOB, oa peaakuuen . B. Slmenko u3n. «Hannonansnoe o6pa3zoBanue», 2026

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

EI'D 2024. Matemaruka. [IpoguiibHblil ypoBeHb. TUIIOBbBIE 3K3aMEHAIIMOHHBIE BapHAHTHI: 36
BapuaHTOB, oa peaakuuen U. B. Smenko u3n. «Haunonansnoe odpazoBanuey, 2024

EI'D 2024. Martemartuka. ba3zoBslii ypoBeHb. TuoBsle s5Kx3aMeHallMOHHBIE BapyaHThI: 30
BapuaHTOB, oa peaakuuen . B. Smenko u3n. «HannonansHoe oOpa3zoBanuey, 2024

EI'D 2025. Martemaruka. [Ipoduibhblil ypoBeHb. THIOBBIE 9K3aMEHAIIMOHHBIE BApHAHTHI: 36
BapuaHTOB, oa peaakuuen U. B. Smenko u3n. «HannonansHoe oOpazoBanue», 2025

EI'D 2025. Maremartuka. ba3oBblil ypoBeHb. THUIIOBBIE 3K3aMEHAIIMOHHBIE BapuaHThl: 30
BapHaHTOB, o penakuuei U. B. fAmenko uzn. «HanuonansHoe oOpazoBanue», 2025

4000 3anmau ¢ orBeTamu 1o marematuke. bank 3apanuit EI'D. non penakuueit Y. B. fAmenko
n3n.  «Ox3aMeny, 2023

10) EI'D 2026. Maremaruka. [IpoduibHbiii ypoBeHb. THIIOBbIC K3aMEHAIIMOHHBIC BapUAHTHI: 36

BapuaHToOB, o penakuued U. B. fAmenko uza. «HanuonansHoe obpazoBanue», 2026

11) EI'3 2026. Matemaruka. ba3oBblit ypoBeHb. THITOBbIC S9K3aMEHAIMOHHBIC BapHaHTHI: 30

BapHaHTOB, o penakuuei U. B. Amenko uza. «HarmmonansHoe obpazoBanue», 2026

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

- OTKpHBITHIN OaHK 3a1aHui IO MaTeMaTrke www.fipi.ru

- OenepallbHBIN LEHTP TECTUPOBAHUS WWW.Tustest.ru

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



