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|. [TosicHuTEILHAA 3aNIUCKA

Pabouas mporpamma o ¢akyIbTaTUBHOMY KypCy Ui 8 KJTacca COCTaBIeHAa HA OCHOBE CJICIYFOIINX
HOPMaTUBHO-IPABOBBIX U UHCTPYKTUBHO-METOJUYECKUX JOKYMEHTOB:
- ®epepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii @enepanumny» (B
penakuuu ot 10.08.2017).
- [Tonoxenust o CTpyKType, Mopsiike pa3paboTKU U YTBEPKACHUH pabOYNX MPOrpaMM yueOHBIX MPEAMETOB
(KypcOB) IeJIaroroB, peaau3yrmux GeaepatbHbIi TOCYIapCTBEHHBIN CTaHIapT HA4aIbHOTO O0IIero,
OCHOBHOT'0 00I1IeT0 U cpeaHero oomiero oopaszoBanust MOV «Jleesckas COIL».
- Yuebnoro ana MOV «JleeBckas COlLLl».Ha 2024 - 2025 yueOHbIH TO/I.

[Tporpamma ¢akyabTaTUBHOTO Kypca OPHEHTHPOBAHA Ha PACCMOTPEHHE OTACIHHBIX BOIPOCOB
MaTEMaTHKH U [103BOJISIET BOCIIOJIHUTh HEKOTOPBIE MPOOEIIbl, BO3HUKAIOIIUE Y YUALIUXCS PU U3YUEHUU
anreOpsl ¥ TEOMETPHUU § Kilacca, pacuIupseT NPeICTaBICHUS yYalluxcs 00 u3ydaeMoM MaTepuaie.

Kypc coctout u3 cienyronmx pas3uenon: «Hucia u BeIYUCICHUN», «BbipaskeHus U npeoOpa3oBaHus»,
«YpaBHeHus», «IpeyronpHuk», «llapamnenorpammy, «LleHTpabHBINA U BIUCAHHBIA yrom» , «[limomann

buryp».

Iein kypcea:
e yruyOJeHHe U paclIMpeHue 3HaHUH yJaluxcs 110 U3y4aeMbIM TeMaM;
® HpO6YI[I/ITI) HHTEPECC K MATCMATHUKE Yy TEX, KTO 10 CUX ITOP €0 HC UCIILIThIBAJI.

3agaum Kypca:

e CIOCOOCTBOBATH PaCIIMPEHUIO U 00OOIIEHNIO 3HAHUH yJaluXcs 0 OCHOBHBIM BOIPOCAaM aireopsl 8
KJiacca,;
e (opMHUpPOBaTh YCTOMUUBBIA HHTEPEC K NIPEAMETY U Pa3BUBATh MATEMAaTHUECKYIO KYIbTYPY
yJaImxcs;
® [IOMOYb YUYCHHUKY OLUCHUTH CBOM MOTCHIHAJI C TOYKH 3PpCHHUA 06p330B3T€J'IBHOI>i MEPCIICKTHUBEI.
MecTo 3JIEKTHBHOI0 Kypca B Y4eOHOM IJIaHe

Jlnis ocBoeHus Kypea B 8 «a» kiacce otBefieH 1 yac B Henenmto (34 yaca B Toj1) U3 y4eOHOTO MiiaHa
MOY «/leesckas COILD»..

®opMbI U METOAbI OPraHU3ALMHN YUeOHBIX 3AaHATHI
Metoas! 1 hOpMBI IPOBEAECHUS 3aHITUN ONPEAEIAIOTCS C YYETOM MHAUBUAYAIbHBIX U BO3PACTHBIX

0cOOEHHOCTEH yyaluxcs, pa3BUTUS U CaMOPa3BUTHS TMYHOCTH. BKitouatoT B ce0st TEKIMH, TPAKTUYECKHE
paboThI MO UCTIOIB30BAHUIO METO/I0B MOKCKA perieHnit. OCHOBHOM THIM 3aHATHI KOMOWHUPOBAHHBIN YPOK.



KoHnTtpoas 3naHuii
TGKYH_[I/Iﬁ KOHTPOJIb YPOBHS YCBOCHUSA MaTCpUalia OCYHICCTBIIACTCA 110 PC3yJibTaTaM BBIIIOJIHCHU S
CaMOCTOSATEILHBIX padoT.
Cpok peanuszanuu nporpaMmmsl 1 rof.

Il. Conepxxanue yueGHOro Kypca

Pa3nen «Uucjia 1 BLIYUCICHUAD
JleiicTBHsI ¢ AecITHUHBIME Tpo0siMu. [10I0XKUTENbHBIE U OTPUIIATENbHBIC Yuciia. ApudmeTndeckue
neiictBus ¢ HUMU. OObIKHOBEHHBIE ApoOu. CrokeHue U BIYMTAHUE APOoOel ¢ OJUHAKOBBIMU U Pa3HBIMU
3HaMeHaTesiMu. CMelIaHHbIC YiCia. Y MHOXKCHHE U IeTICHUE OOBIKHOBEHHBIX Apobeit. CTeneHsb ¢ neapiM
nokazateneM. CBoiicTBa crenenu. [IpeoOpazoBanue anreOpandeckux BbpakeHU. KBagpaTHbIi KOpeHb
(HaxoXaeHUE 3HaYCHUN ).
Pa3znen «Bbipa:kenusi M npeodpPa3oBaHUN

bykBennbie Beipakenus. O0acTh onpenencHus OyKBEHHOTO BhIpakeHUs. PaznoxkeHne Ha MHOXKHTEITN
MHorouieHa. CliokeHre, BRBIYUTaHUE U YMHOXKEHHE MHOTOWIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHUSI.
[Tonstue anredpandeckoii Apoou. OCHOBHOE CBOKMCTBO aireopandeckoit 1poou. CokpalieHue
anrebpandeckux apodeii. CrokeHue 1 BBIYUTaHUE areOpandeckux qpodeid. YMHOXKEHHUE U JeJIeHNe
anredpandeckux apobeit. Bo3seaenue anredpandeckoil 1podu B cTeneHb. ParimoHanibHOE BEIpaKEHHE.
ToxnecTBeHHbIE TPe0OPa30BaHMs PAIMOHATBHBIX BBIPAKEHUH.
Pazgen «YpaBHeHus»
Pemenue ypaBuenus. JInneiiHoe ypaBHEHHE.
KBagparnoe ypaBaenue. [Ipuenennoe (HenmpuBeaeHHOE) KBaapaTHOe ypaBHeHue. [lonHoe (HemomHoe)
KBajpaTHOe ypaBHeHUE. KopeHb KBagpaTHOTO ypaBHeHHs. PeleHne KBaapaTHOrO ypaBHEHUS METOI0M
Pa3NioKEHUsT HA MHOXKHUTEIH, METOJIOM BBIJICJICHUSI OJTHOTO KBajapata. Juckpumunant. ®opmyibl KOpHEH
KBaJIpaTHOTO ypaBHEHUs. Perienue 3a1a4 ¢ TOMOIIbIO KBaIPATHBIX yPaBHEHUM.
PanmonansHOe ypaBHEHHE, aJITOPUTM €TI0 PEIICHHUS.
bukBagpatHoe ypaBHeHre. MeTo/1 BBEJEHHUSI HOBOM TTIEPEMEHHOM.
Pemenue ypaBHeHM, COEpKALINX MOTYIb.
Paznea «TpeyroabHux»
Haxosxienue yrioB TpeyrojibHHKA.
Teopema [Tudaropa.
[TogoOue TpeyroabHUKOB; Ko uiueHT noxoodwus. [IpusHaku nmogo0us TPEyroJIbHUKOB.
CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIila IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Paznean «Ilapanienorpamm»
[Tapannenorpamm, ero cBOMCTBA U MPU3HAKHU.
Pa3nen «lleHTpaJbHBIA M BIMCAHHBIA Yoy
Lentp, paguyc, tuamerp okpy>kHOCTH. Jlyra u xopja. LleHTpanbHbIil 1 BIMCAHHBIA YTOJI; BEIMYUHA
BIIMCAHHOTO YTJIA.
Paznea «Ilnomaan puryp».
dopMyItbl IS HAXO0XKACHHS TUIOIIAAM IapajuiesiorpaMMa, KBaapara, mpsMOoyroibHUKa, poMoa,
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MJIOIIAIb TPEYroJibHUKA, Tpaneunu. Teopema [Iuka. KBagparnas pemerka.

I11. Ilnanupyembie pe3yJbTaTbl 00y4eHHs

yYauuncs T10IKEH
3HATH/TIOHUMATh:

CYLIECTBO MOHSTHS aJITOPUTMA; KaK UCIOJIb3YIOTCSI MaTeMaThyeckue GopMyJibl, ypaBHEHUS; IPUMEPHI UX
MIPUMEHEHUSI JIUIS PEILICHUs] MATEMaTHUYEeCKUX U MPAKTUUYECKUX 3a/1a4;

KaK MaTeMaTnu4YCcCKHU onpeneHeHHHe CbYHKHHI/I MOFYT OIINChIBATH peam,HLIe 3aBUCHUMOCTH, HpI/IBO)II/ITI)
MPUMEPHI TAKOTO OMHMCAHUS; KaK MOTPEOHOCTH MPAKTUKU MPUBEITH MAaTEMATHUECKYIO HAyKy K
HGO6XOJII/IMOCTI/I pacnmpeHI/m IIOHATHA YHCiIa, 3HAYCHUEC MaTEMAaTUKHU KaK HaYKI/I, 3HAYCHUEC MAaTECMATHUKU B
MTOBCETHEBHOM JKHU3HHM, a TAKXKe KaK MPUKIIATHOTO HHCTPYMEHTA B Oyayiiel mpodeccnoHanbHOM
JIEITEIBHOCTH



yMeTh: pelaTh 3aJaHusl, 0 TUITY MPUOIMKEHHBIX K 33JaHUSM FOCy1apCTBEHHOW UTOTOBOW aTTecTalluu
(6a30Byt0 HacTh);

HMeTh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEH ): paboThI B IPyNIe, KaK Ha 3aHATHUSIX, TaK U BHE, pabOThI C
uHpopManuel, B TOM YHCIIe U MOTy4aeMoi mocpeacTsoM MHTepHeT.

Juunocmuule pesynomameul 00yuenun:

1) chopMHUPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0OIIECTBEHHOMN MPAKTUKH, OCHOBAHHOT'O Ha TMAJIOTe KYJIbTYp, a TAKXKE Pa3IuYHbIX (POPM 0OI1IeCTBEHHOTO
CO3HAHHUs, OCO3HAHUE CBOErO MECTA B IOJIMKYJIBTYPHOM MUDE;

2) HPaBCTBCHHOE CO3HAHUE M TIOBEICHHE HA OCHOBE YCBOCHHSI OOIIEYEIOBCUSCKHUX IEHHOCTEH;

3) chopMHPOBAaHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIUTAHHUSI B COOTBETCTBHUHU C OOIICYETIOBCUCCKUMHU
LEHHOCTSAMH U HJi€ajaMH IPaskJaHCKOT0 00IIeCTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITENILHOM,
TBOPUYECKON U OTBETCTBEHHOMU JIEATEIBHOCTH;

4) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU U B3POCIBIMU B 00pa30BaTeNIbHOI, 0OIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeJOBATENbCKOM, TPOSKTHON M IPYTUX BUJAX JEATEIbHOCTH;

5) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAaMOOOpa30BaHUIO, HA IPOTSHKEHUN BCel
KM3HH; CO3HATEIBHOE OTHOIIEHUE K HEPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCIICIIHOM
npodeccnoHanbHOM U 0OLIECTBEHHOM AEITeIbHOCTH;

6) acTeTHYECKOE OTHOLIEHHE K MUY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA;

7) oco3HaHHBIN BEIOOP Oynyiiel mpodeccuu 1 BO3MOXKHOCTEN peaan3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB, @ TAK)KE€ OTHOLIEHHE K MPO(ECCHOHAIBHON 1€ATEIbHOCTH KaK K BO3MOKHOCTH Y4acTHs B PEILICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX IPOOIIEM.

Memanpeomemnbvle pe3yiomamol 00y4eHUA:
1) yMeHHe caMOCTOSATENLHO OMPEACISTh IEIH ACATSILHOCTH M COCTABIISATD TUIAHBI IS TEIBHOCTH;
CaMOCTOSITEIILHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH EATENBHOCTD; UCIIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JUIsl JOCTUKEHHUS ITIOCTABICHHBIX LIEJIEH U pealln3alii IUIAHOB EATEIbHOCTH;
BbIOMPATh YCHEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;
2) yMEHHUE MPOIYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JCATEILHOCTH,
YUUTHIBATh MMO3ULMH JPYTUX YYACTHUKOB JEATEILHOCTH, 3((HEKTUBHO pa3periaTh KOH(DIUKTHI;
3) BiIaficHHE HaBBIKAMH MMO3HABATEILHOMN, YUeOHO-HCCIIEI0BATEIBCKON M TPOSKTHOMN JEATEIbHOCTH,
HaBBIKAMU pa3peleHust MpodiieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB
peuIeHus NPaKTUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IN4YHbIX METOIOB IT03HAHMS;
4) rOTOBHOCTB M CIIOCOOHOCTh K CAMOCTOSITENIbHOH HH)OPMAIIMOHHO-TI03HABATEILHOM JIeTEIBHOCTH,
BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MH(POPMAIIUU, KPUTUYECKU OLIEHUBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO, TOIYYAEMYIO U3 PA3IUYHBIX HCTOUHUKOB;
5) yMeHHe UCTI0JIb30BaTh CPEICTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TexHosorwi (nanee — MKT)
B PELICHUU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AI[MOHHBIX 33/]a4 C COOII0IEHUEM TeXHUKU
0€30MacCHOCTH, IPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON O€3011aCHOCTH;
6) BiazieHIe HABBIKAMHU TT03HABATEILHON Pe)IEKCHN KaK OCO3HAHMUS COBEPLIAEMBIX TCUCTBUIT U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX
IIO3HABATENIbHBIX 33724 U CPEACTB UX JTOCTUKCHUS.

Ilpeomemmnvie pe3yn1omamept OCBOCHUS IPOTPAMMbI OPHEHTHPOBAHBI Ha 0OecredeHNe
IIPEUMYIIECTBEHHO 00111e00pa30BaTeIbHON U 00IEKYIbTYPHOM MOATr0TOBKU. OHU JIOJIKHBI 00€eCIIeunBaTh
BO3MOXXHOCTbH JIaJIbHEHIIEro yCIenHoro npodeccuoHalbHOro 00yueHus Win npodeccuoHanbHOM
JesITeTbHOCTH.

Y4eOHO-MeTOAMYECKAS JIUTEPATYPa U HHTEPHET- PeCypcChl
PaGouas mporpamma opreHTHpOBaHAa Ha UCTOJIb30BaHUE!

1. VdeOuuxoB «Anrebpa» u «['eomeTpus» ayig 8 Kjacca aBTOpoB AJIMMOB, ATaHACSH

2. OI'D-2019. MaTtemaruka: TUIIOBbIE SK3aMEeHAlMOHHbIE BapuaHThl: 10 BapuanToB nox pen. A.JL
CemenoBa, 1.B. fAmenko. — M.: U3parenbctBo «HarnmonansHoe 0Opa3oBanuey, 2019

3. OI'D-2019. Maremaruka: TUIIOBBIC SK3aMEHAIIMOHHBIE BApUAHTHI: 36 BapuaHTOB oA pea. A.JL
CemenoBa, 1.B. fAmenko. — M.: U3parensctBo «HarnmonansHOe 00pa3oBanuey, 2019

4. http://www.fipi.ru/




5. http://statgrad.mioo.ru/
6. http://www.ege.edu.ru/
7. http://pemryors.pd
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JIefcTBYS ¢ NECATUYHBIMH IPOOSIMHU.

1

JleiicTBrs ¢ OOBIKHOBEHHBIMH JIPOOSIMH.

Brluncienus.

AnreOpanueckue apoOu (CokparieHue, yrnpoieHue
BBIPAXKECHUI)

|

Anrebpanueckue TpoOu (HaX0XKIEHNE 3HAUCHUN )

Haxo/1eHre 3HaueHN BbIpAKEHUM.

JIuHeliHble ypaBHEHHSI C OJJHOM IEPEMEHHOM.

JInHeliHbIe ypaBHEHUS.
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3a1auu Ha HAX0XK/ICHHUE YIJIOB TPEYTOJIbHUKA.
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[TapayutenorpamM. Ero cBOMCTBA U IPU3HAKMU.
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IleHTpanbHBIN ¥ BIUCAHHBIN YTOJI.
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KBanpaTHblil KOpeHb (HaX0K/IeHUE 3HAYE€HUN)
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[TogoOue TpeyronbuukoB. [IpakTuyeckue 3a1aun Ha
nojobue.
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ITooOue TpeyroJibHUKOB.
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Teopema IIudaropa u e€ npumeHeHue.
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KBajpaTHble ypaBHEHUS.
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YpaBHeHuUsI, cosiepKaliie 3HaK MOJTYJIs.
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ypaBHCHI/IH, COACPIKAINEC 3HAK MOIYJIA.
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[IpssMOyTONBHBIN TPEYTrONBHUK. TPUTOHOMETPUUECKUE
(YHKIIMU OCTPOTO yria.
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[IpssMOyronbHBIN TPEYroJbHUK. TPUrOHOMETPUUECKHE
(YHKIIMN OCTPOTO yIia.

[EEN

23

Paznoxxenue Ha MHOXKUTEIb KBaAPATHOI'O TPEXYJICHA.

24

Pemenue 3a1ad ¢ mOMOIIBIO KBAPATHBIX YPABHEHUN.

25

Pemenune 3aga4 ¢ IOMOIIBIO KBaAPATHBIX ypaBHeHHﬁ.

26

bukBasnpaTHble ypaBHEHUS.

27

bukBapaTHble ypaBHEHUSI.

28

PammmonansHbIe YpaBHCHHA.

29

PannoHanpHbIE ypaBHEHHSL.

30

Pemrenne ypaBHEeHUH BBICIIKX CTeneHeW. Meron
Pa3I0KEHUsI HA MHOXKHUTEIIH.
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31

[TmaHnMeTprYecKue 3a1a41 Ha HaX0KACHHE TUTOIIA K
¢buryp.

32 | Tlnomanu puryp. KBagparnas pemierka. 1
33 | [Mnomanu uryp. 1
34 | ToroBslii ypoxK. 1
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