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IHosicuuTenLHAA 3aNIUCKA

Pabouast mporpamMma 1mo BHEYpOUHO# AESITENBHOCTH pa3zpadborana B cooTBeTcTBUM ¢ PI'OC
OCHOBHOTO 00111eT0 00pa30BaHus U HA OCHOBE MPOTPAMMBbI BHEYPOUHOM JIEATEILHOCTH 110 MATEMAaTHKE
«Maremaruka nocie ypokos» Kypoarosa H. H. // Monozoit yuensiit. B mporpamMmme yureHsl uaeum u
nosioxenus KoHnenuu pa3BuTus MaTeMaTH4eckoro oopasoanus B Poccuiickoit @eneparuu.

eab kypca:
O600UIMTh U CUCTEMATU3UPOBATH 3HAHUS yUYAIIUXCs TI0 BCEM pa3zesiaM MaTeMaTUKHU ¢ 5 1o 8
KJIACCBI, IOJrOTOBUTH YYaIUXCA K YCIEIIHOHN claye dK3aMeHa.
3agauu Kypca:
o ®opMHpOBaThH OOIME YMEHMS U HABBIKY 110 PEIICHUIO 33134 U
IIOMCKY 3TUX PEIICHU;
o PasBuBark 0rMUecKoe MBIIUICHUE YUYAIUXCS;
e Okxa3arh IIOMOIIL B IOATOTOBKE K caade ' MA;
e JlaTh BO3MOXHOCTb ITPOAHATIU3UPOBATh CBOM CIIOCOOHOCTH;
o  @OopMUPOBATH HABBIKH MCCIIEIOBATEIBCKON NS TEIbHOCTH;
e BocnuteiBath LeneycTpeMIEHHOCT U HACTOMYMBOCTD IIPH PEILICHUU 3aa4.
Metoab! 1 popMBbI 00yUeHH S
Jlist paboThI C yHalMMUCS UCIIOJIb3YIOTCS cienyromue (GpopMbl paOOThI: JTEKIUH, TPAKTUYECKHUE
paboThI, TECTUPOBAHUE, BHICTYIUICHHS C JIOKIaJaMH: «3aIIUTa PEIICHU, «BBIBOA (hOpMyID»,
«J10Ka3aTeIbCTBO TEOPEM.
3agaHus HanpasJIeHbl Ha NPOBEPKY TAKMX KauyecTB MaTeMATH4YeCKOM MOATr0TOBKHU
BBIIIYCKHHKOB, KaK:
e YBEPEHHOE BiaJeHHE (OPMaTbHO-ONEPATUBHBIM AIr€OPanvYeCcKUM aIapaToM;
e YMEHHME DPEIIUTh IUIAHUMETPUYECKYIO 3alady, NPUMEHsA DPA3JIMYHbIE TEOPETUUECKUE 3HAHUS
Kypca FreOMeTpHH;
e YMEHHME DPEUIMTh KOMIUJIEKCHYIO 3a/ady, BKIIIOYAIOIIYI0 B ce0s 3HaHMUSA M3 Pa3HBIX TEM
Kypca,
e YMEHHME MAaTEMaTHYECKHU IPaMOTHO U SICHO 3alMCaTh PELIECHUE, TPUBOIS IIPA TOM
HE0OXO0JUMbIE MOSICHEHHS U 000CHOBAHUS;
e BIJIAJICHUE IIUPOKUM CIIEKTPOM IPUEMOB U CIIOCOOOB pacCyKIeHU.
Cpoxk peanuzanuu nporpammbl: 2026-2027 yueOHbIN TOA.
CornacHo roJjoBoMy KaJeHIapHOMY yueOHOMY rpaduKy 3amigaHupoBaHo 31 yac.
[IponomxuTensHOCTh 0AHOTO 3aHATUSA: 40 MUHYT



1. Conep:kanue mporpaMmal

1. Bseaenue (1u)

2. Ywucaa u Bbruncjaenus (34)
Yucina: HaTypasibHBIC, PAllMOHANIbHBIE, HppaliioHaIbHbIe. COOTBETCTBUSI MKy YACIAMU U
KOOpJMHATaMH Ha KoopAuHATHOM Jiyde. CpaBHeHue uncen. CTaHaapTHas 3alucCh YUCE.
CpaBHEHHE KBaJIpaTHBIX KOpPHEH | paliMoHaibHBIX 4Kcell. [ToHsTue mpoienrta. TekcToBbie
3a/1a4¥l Ha MIPOLIEHTHI, APOOU, OTHONICHHSI, IPOTIOPIIHOHATHLHOCTb.

3. Auare0pamyeckue BbIpa:kenus (64)
Bripaxkenus, Toxaecrsa. O6nacTh onpeneneHus BeipakeHuid. CocraBiieHne OyKBEHHBIX
BBIPAXXEHUM, MO 3a7ja4aM WU 110 yepTexkaMm. OaHounenbl. MHorouieHsl. JleicTBus ¢
OJIHOWIEHAMH U MHOTOWIieHaMu. PopMyJIbl COKpPAILIEHHOTO YMHOXeHUs. Paznoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

4. TexcroBble 3axa4u(34)
3ajaun Ha IPOLICHTHI, 33]]a4M HA JIBIOKCHHE, 3a/1a4d Ha BEIYHCIICHHE 00beMa padoThl, 3a]1a4l Ha
MPOLIEHTHOE COJIEP>KaHUE BEIIECTB B CIUIABAX, CMECSIX U PACTBOPAX, CIIOCOOBI UX PEIICHHUS.

5. TpeyroibHuku.(24.)
BeicoTa, MenuaHna, cpeHsist JMHUS TpeyrojibHUKa. PaBHOOEAPEHHBIN U PaBHOCTOPOHHUI
TpeyroibHuKH. [IpU3HaKy paBeHCTBA U 1101001 TPEYTOJIBHUKOB. PelreHne TpeyroibHIKOB.
CyMMa yIIIoB TpeyroybHUKA.
CBoiicTBa IpSAMOYTOJIBHBIX TpeyroidbHUKOB. Teopema [Inugaropa. Teopema cuHYCOB 1 KOCHHYCOB.
HepasenctBo TpeyronbHukoB. [Inomans TpeyroapHuka.

6.MHOroyroJibHuKu.(54.)
Buasr MEHOrOyronsHukos. [lapamienorpaMm, ero cBoiictsa u npusHaku. [limomans
napaiuienorpamMmma. Pom6, npsMoyronbHuk, kBagpat. Tpanenus.. [Inomane Tpanenuu.

7.YpaBHeHus1, CHCTeMbI YpaBHeHHH(5)
VYpaBHeHus ¢ oqHOM nepeMeHHoi. KBaapartHble ypaBHeHMs. HenonHoe kBagpaTHOE ypaBHEHUE.
Teopema Buera o kopHsx ypaBHeHUs. VccrnenoBaHue KBapaTHbIX ypaBHeHHH. J[poGHO-
palMoHaJIbHbIE ypaBHEHUS. Y paBHEHUS C IByMs lepeMeHHbIMU. CrcTeMbl ypaBHEHHH. MeTo bl
pEeLIeHHs CUCTEM YpaBHEHUM: MOJICTAHOBKH, METO CI0XKEHUs, rpadudyeckuii Metoa. 3agauu,
pemaemMsple ¢ MOMOIIbI YPABHEHUIN UM CUCTEM YPaBHEHHU

8.®ynkunu u rpapuxn(24)
[Tonsitne pyukuu. Oyukuus u aprymedT. O0nacts onpeneneHus GpyHkuun. O0IacTh 3HaYSHUN
¢ynkuuu. I'paduk dpynkuun. Hymu ¢pynkuun. OyHkims, Bo3pacTaromas Ha orpeske. OyHKius,
yObIBarolas Ha oTpe3ke. JIuneitHas QyHKIMs U ee cBoiicTBa. ['paduk TMHEHHON (YHKIIUH.
VYrnoBoit ko3¢ punment pynkunu. O6paTHO NponopLHruoHanbHas QYHKINS U €€ CBOUCTBA.
KBanparuunas ¢pyHkuus u ee coiicta. ['paduk kBagpatuunoit pynkuuu. CteneHHas QyHKIuUS.
YetHast, HeueTHast QyHKIHSL.

9. OKpYXKHOCTB. (24)
KacarenbHast K OKpY’KHOCTH U €€ CBOWCTBA. LIeHTpabHBIN U BIIMCAaHHBIN yIiibl. OKpYyKHOCTB,
ONMCAHHAs OKOJIO TPEYrojpHuKa. OKpPYKHOCTb, BIIMCAHHAs B TPEYroJbHUK. CBONCTBa
ONMCAHHOTO U BIIMCAHHOTO YEeThHIPEXYTroJbHUKA. J[TnHa okpyxHOCTH. [Inomans kpyra.

10. HepaBeHcTBa, cUCTeMbl HEPABEHCTB (24)
HepaBenctBa ¢ o7HO# nepemeHHoi. CucTeMbl HepaBeHCTB. MHOXECTBO pelIeHuil KBaJpaTHOTO
HCpaBCHCTBA. MeTO)II)I peICHNA HEPABECHCTB U CUCTEM HECPABCHCTB: METOA HHTCPBAJIOB,
rpadu4ecKuil METOI.
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2.  Ilnanupyemble pe3y/bTaThbl OCBOCHHS Kypca

JIMYHOCTHBIE
CIIOCOOHOCTH K AYMOILIMOHAILHOMY BOCTIIPUSATHIO MAaTEMATHUYECKUX O0OBEKTOB, PACCYKACHUM, PEIICHUI
3aJ1a4, pacCMaTPUBAEMBIX ITPOOJIEM;
YMEHHUE CTPOUTH PEUYEBbIE KOHCTPYKIIMH (YCTHBIE Y MMCHbMEHHBIE) C UCIIOJIb30BAHUEM U3yUECHHOU
TEPMHUHOJIOTUH U CUMBOJIMKH, TOHUMaTh CMBICIT TTOCTaBJICHHOM 3a1a4n. OCYIIECTBISTH IEPEBOT C
€CTECTBEHHOT'O S13bIKa HA MATEMAaTUYCCKUI 1 HA00OPOT.

MeTanpeamMeTHbie
YMEHHE IJIaHUPOBATH CBOKO JICATEIIHPHOCTh MPU PEIICHUH YIeOHBIX MATEMAaTHUECKUX 33134, BUICTh
pa3IMYHbIC CTPATETHH PEUICHUS 3a/1a4, OCO3HAHHO BBIOMPATh CIIOCO0 pelIeHNS;
yMeH#e paboTaTh ¢ y4eOHBIM MaTEMATHUYECKUM TEKCTOM (HaXOUTh OTBETHI HA TIOCTABIICHHBIC
BOITPOCHI, BBIJICTISATH CMBICIIOBBIC (hparMeHThI);
yMEHHE MTPOBOJIUTH HECTIOKHBIE JOKA3aTeIbHbIE PACCYKACHUS, ONMUPAsACh HA U3yUCHHbIE
OTpeIeTICHuUsI, CBOMCTBA, IPU3HAKH; PACIIO3HABATH BEPHBIC M HEBEPHBIC YTBEPIKICHHUSI;
WUTIOCTPUPOBATH MPUMEPAMHU W3YYCHHBIE TIOHATHUS U (PaKThI, ONIPOBEPTaTh C IMOMOIILIO
KOHTPIPUMEPOB HEBEPHBIC YTBEPIKICHNUS,
yMEHUE JICHCTBOBATh B COOTBETCTBUU C MPEIIOKEHHBIM aJITOPUTMOM, COCTABIIATh HECIIOKHBIC
AJITOPUTMbI BBIYUCIICHUH M TIOCTPOCHMIA;
MpUMEHEHHE MTPUEMOB CAMOKOHTPOJISI TIPH PELICHUHN yUeOHBIX 3a/1a4;
YMEHHE BHJIETh MATEMAaTUUYECKYIO 33]]a4y B HECTIOKHBIX MPAKTUYECKUX CUTYaIUIX.

IpeamerHbie
BlIaZicHUE 0A30BBIM MOHITHITHBIM aIlIapaToM 0 OCHOBHBIM pa3zeiiaM COACPKaHMS;
BJIJICHUE HABBIKAMU BBIYMCIICHUN C HATYpaIbHBIMHU YUCIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU
JIPOOSIMH, TTOJIOKUTEIBHBIMH M OTPUIIATEIHHBIMH YHCIAMU;
YMEHHE PelIaTh TEKCTOBBIC 33]a9i apH(PMETHUSCKUM CITIOCOOOM, UCTIONB3YS Pa3INIHbIC CTPATETUN U
CIOCOOBI pacCyKICHUS;
YCBOCHHE Ha HATJISITHOM YPOBHE 3HAHHIA O CBOMCTBAX IJIOCKUX U MPOCTPAHCTBEHHBIX QUTYD;
npUOOpEeTEHNE HABBIKOB UX U300paXKEHUS; YMEHHE UCTIOTIb30BATh T€OMETPUUYECCKUH SI3bIK IS
OTHUCaHUs IPEJAMETOB OKPYKAIOIIETO MUPA;
MPUOOpPETEHNE OMBITa U3MEPEHHUS ITTMH OTPE3KOB, BETUYHMH YTIIOB, BHIYHCICHUS TUIOIMIAAEH 1
00BbEMOB; TOHUMAaHHE UJIE U3MEPEHHE JITTUH TUIOIAaeH, 00HEMOB;
3HAaKOMCTBO C HJIeSIMU PaBEHCTBA (DUTYp, CHMMETPHUH; YMEHHUE paclo3HaBaTh U M300pakaTh paBHbBIE
U CHMMETPUYHBIE (PUTYPHI;
yMEHHE MTPOBOJIUTH HECTIOKHBIE TPAKTUUYECKHUE PACUETHI (BKIIFOUAIOIINE BBIUUCICHHUS C TPOIICHTAMH,
BBITMIOJTHEHHE HEOOXOIMMBIX U3MEPEHHI, UCTIONB30BAHUE MPUKUIKHA U OLIEHKH);
WCIIOJIb30BaHUE OYKB JIJIs 3alUCH OOIIUX YTBEPKIACHUN, (DOPMYJI, BEIpAKEHUM, YpaBHEHUHN; yMEHUE
OTIepUPOBATH MOHATHEM «OYKBEHHOE BBIPAKEHHUE», OCYIIECTBIISATH AIIEMEHTAPHYIO JESTEIbHOCTD,
CBSI3aHHYIO C TIOHSITHEM «YPaBHEHUEY;
BBINIOJIHEHHE CTAHIaPTHBIX MPOLIEyp Ha KOOPAUHATHOU MJIOCKOCTH;
NOHMMAaHKE U UCNOJIb30BaHUe HH(pOpMaLIUY, IPEACTABIECHHON B opMe Tadiull, cToa0uaToi 1
KpPYTOBOM JUarpamMmmebl;
yYMEHHUE pelIaTh MPOCTeHIIIe KOMOMHATOPHBIE 3a7a4u TepedOopOM BO3MOKHBIX BAPUAHTOB.

12.BEIYUCINTCILHBIC HABBIKH: YMCHUC MMPUMCHSATDH BBIYUCIIUTCIbHBIC HABBIKH TP PCIICHUU

IMPAKTUYCCKUX 3aaa4, 6I)ITOBI)IX, KYJWMHAPHBIX U IPYTUX pacyeTax.

13. TCOMECTPHUICCKUC HABBIKU: YMCHHUEC PACCUUTATD ITIOIIAlb, ICPUMCTP IIPU PCIICHHUU IMPAKTUYCCKUX

3a71a4 Ha COCTABJICHUEC CMCTBI HAa PEMOHT HOMeI_HeHI/II\/'I, 3aa4u CBsA3aHHBIC C JIH3aHOM.

14. AHAJIU3UPOBATH U OCMBICIIMBATH TCKCT 3aJla4r; MOACIUPOBATH YCJIOBHUEC C ITIOMOIIBIO CXEM, PUCYHKOB;

CTPOMUTH JIOTHYECKYIO IIEMOYKY PACCYKICHUN; KPUTUYECKH OLIEHUBATh MOJYYEHHBIN OTBET;

15.pemath 3a1a4u U3 peaabHOU MPAKTUKHU, HCIIONB3YsI P HEOOXOAUMOCTH KaJIbKYIISTOP;
16. u3BneKaTh HEOOXOAUMYIO HH(OPMALIMIO U3 TEKCTA, OCYIIECTBISATH CAMOKOHTPOb.



3. TemaTnuyeckoe IJIAHKPOBAHME

DJIeKTPOHHbIe (HM(pPpOBbIe)

I‘D‘:’l TeMbl 3aHATHI KoJ1-Bo 4yaco o0pa3oBaTe/IbHbIE PeCypPChI

1 Pa36op 3amanuii nemosepcun OI'D 2027 rona 1 https://fipi.ru/oge

2 JlelicTBUS C PalMOHAIBHBIMU YHCIIAMHU. 3 https://fipi.ru/oge

3 BrIpakeHusl, TOKIECTBA, OJHOUICHBI, MHOTOUJICHEI 5 https://fipi.ru/oge

4 @opMyJIbl COKPAILIEHHOTO YMHOXKEHUS. Pa3iioxkeHrne MHOTOYIEHOB HA MHOKHUTENH. 5 https://fipi.ru/oge

5 [eoMeTpHyecKue 3a1a4u 9 https://fipi.ru/oge

6 OyHKIUS 8 https://fipi.ru/oge

4.IToypouHoe NJIAHUPOBAHHUE
No Kou-8o JaTanp ®opma npoBeeHus1 | JIeKTPOHHbIEe (U pPOBHIE)
) Tembl 3aHATHH oBe- o0pa3oBaTte/ibHbIE
n/n 4acoB
JAeHUs pecypcbl

Benenue. 3agaun kypca 1 07.09 IIPAKTUKYM

2 Pa30op 3amaunmii nemosepcun OI'D 2027 rona 1 14.09 IIPAKTUKYM https://fipi.ru/oge

3 [eticTBus ¢ paumoHanbHbIMU ynciaamMu. CTaHJapTHBIA BT 1 21.09 MIPAKTUKYM https://fipi.ru/oge
qucia .

4 [eticTBus ¢ paumoHanbHbIMU ynciaamMu. CTaHJapTHBIA BU]T 1 28.09 MIPAKTUKYM https://fipi.ru/oge
qucia .

5 [eticTBus ¢ paumoHanbHbIMUA ynciaamMu. CTaHJapTHBIA BT 1 05.10 MIPAKTUKYM https://fipi.ru/oge
qucia .

6 Pemenue 3a1a4 Ha MPOIEHTHI 1 12.10 | IpaKTHKYM https://fipi.ru/oge

7 Beipaxkenus, ToxaecTsa 1 19.10 MPAKTUKYM https://fipi.ru/oge

8 Beipaxkenus, ToxaecTa 1 09.10 MPAKTUKYM https://fipi.ru/oge

9 Onnounensl. MHOrowsieHsl. JIeHCTBUSA C OTHOUJICHAMH U 1 16.11 IPAaKTUKYM https://fipi.ru/oge
MHOTOYJICHAMH ’

10 Onanounenbl. MHOrousaeHsl. JleMcTBUS ¢ OMHOWICHAMH U 1 23.11 MPAKTUKYM https://fipi.ru/oge
MHOTOYJICHAMH ’

11 DopmyIIbl COKPALLIEHHOTO YMHOXEHHUS. Pa3noxenne 1 30.11 MPAKTUKYM https://fipi.ru/oge

MHOTI'O4YJICHOB Ha MHOXUTCIIN.




12 DopmyJibl COKPAILIEHHOTO YMHOXEHHUS. Paznoxkenne 1 07.12 MPaKTUKYM https://fipi.ru/oge
MHOTOWICHOB Ha MHOXHUTEJH.
13 | Penrenue 3anau 1 14.12 [PaKTUKYM https://fipi.ru/oge
14 | Pemrenue 3amau 1 21.12 [IPaKTUKYM https://fipi.ru/oge
15 | Pemenue 3anau 1 28.12 | IPAKTHKyM https://fipi.ru/oge
16 [Ipu3Haku paBeHCTBA U TTOI00MS TPEYTOJIBHUKOB. Perenue 1 11.01 MPAKTUKYM https://fipi.ru/oge
TpeyroibHUKOB. CyMMa yIJIOB TPEYTOJIbHUKA. )
CBolicTBa IPSAMOYTOJBHBIX TPEYTOJILHUKOB. Teopema MPAKTUKYM https://fipi.ru/oge
17 1 18.01
[Mudaropa. [Tnomaap TpeyroipHUKA
18 Buasl mHOTOYTrONIbHUKOB. [lapaiienorpamm, ero cBoiicTBa 1 1 25.01 MPAKTUKYM https://fipi.ru/oge
npusHaku. [lnomane napajuienorpamma. )
19 | PoMO, IpSIMOYTOJIbHUK, KBaJIpaT 1 01.02 HPaKTHKYM https://fipi.ru/oge
20 | Tpaneuus. [Tnomanp Tpanenuu. 1 08.01 MPaKTUKYM https://fipi.ru/oge
21 | YpaBHEeHUs ¢ OJHON TEPEMEHHOMN 1 15.02 MPaKTUKYM https://fipi.ru/oge
22 | YpaBHEHHMS C OJHOM IIEPEMEHHOI 1 20.02 MIPaKTUKYM https://fipi.ru/oge
23 KBagparubie ypaBHeHus. HenosHoe kBajipaTHOE ypaBHEHHUE. 1 01.03 MIPAKTUKYM https://fipi.ru/oge
Teopema Buera 0 KOpHSX ypaBHEHUs
24 KBagpartuble ypaBHenus. HenosHoe kBajjpaTHOE ypaBHEHHUE. 1 15.03 MIPAKTUKYM https://fipi.ru/oge
Teopema Buera 0 KOpHSIX YpaBHEHHSI.
25 | YpaBHeHus ¢ 1ByMs nepeMeHHbIMU. CHCTEMBI YpaBHEHUM 1 22.03 IIPaKTUKYM https://fipi.ru/oge
OyHK1Hs 1 apryMeHT. O0acTh onpeaeneHus U 001acTh MIPAKTUKYM https://fipi.ru/oge
26 | 3nayenuit pynkuuu. 'paduk pyuxuun. Jluneitnast pyHkums. 1 05.04
Ee cBoiicTBa 1 rpaguk.
KBanparnunas @ynxius. E€ cBoiicTBa u rpaduxk. MPAKTUKYM https://fipi.ru/oge
27 | CreneHHas yeTHas ¥ HedeTHast pyHKuH. MX cBolicTBa 1 1 12.04
rpaduku.
28 KacarenbHas K OKpYKHOCTH U €€ cBOWCTBa. LleHTpanbHbIil 1 1 19.04 MIPAKTUKYM https://fipi.ru/oge
BNUCAHHBIN yTIIbl. OKPY)KHOCTh )
29 OKpyXHOCTb, BHUCAaHHAsl B TpEYroibHUK. CBOICTBa 1 26.04 MPAKTUKYM https://fipi.ru/oge
ONMCAHHOTO ¥ BIIMCAHHOT'O YEThIPEXYTOJIbHUKA.
30 | KBagpaTuuHble HepaBEHCTBA 1 17.05 IPaKTUKyM https://fipi.ru/oge
31 | KBagpaTuuHble HEPaBEHCTBA 1 24.05 | IPaKkTHKYM https://fipi.ru/oge
Hroro: | 31 yac

Liudpposblie 06pa3oBaTenbHble pecypcbl U NOPTabl
https://fipi.ru/oge, https://oge.sdamgia.ru/
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