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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma (axkynbTaTUBHOTO Kypca OpPHEHTHUPOBAHA HAa PAaCCMOTPEHHE
OTJIEJIbHBIX BOMTPOCOB MATEMATUKHU U TTO3BOJISIET BOCIIOJHUTH HEKOTOPHIE TTPOOEIIHI,
BO3ZHMKAIOIIME y YYaIMXCS MpU U3YYeHUHW anreOpbl u reomeTpun §-9 Kiacca,
paclMpseT NPEeACTaBICHUS YJalIuxcs 00 U3y4aeMOM MaTepuaie.

Kypc cocroutr wu3 creayromux pas3aenoB: «YHucna W BBIUKCICHUSY,
«BpIpaxxenus u npeoOpa3oBaHusy, «YpaBHEHHU, «TpeyrompHuk»,
«ITapannenorpamMmm», «LleHTpanbHbIi U BOMCAaHHBIA yrom», «llnomaau puryp».

ean Kypca:

o yrayOJeHue U pacliipeHue 3HAHUM yYalluxcs Mo MU3ydaeMbIM

TEMaM;

o npoOyIUTh UHTEPEC K MATEMATHKE y TE€X, KTO JI0 CUX MOpP €ro

HE WCIIBITHIBAIL.

3agaum Kypca:

o CIIOCOOCTBOBAaTh  PACIHIUPEHHI0O W O00OOIICHHMIO  3HAHUU
ydaniuxcs Mo OCHOBHBIM Bompocam anreOpsl 8-9 kiacca;
o dbopMupoBaTh YCTOMYMBBIA MHTEpPEC K MPEIMETY U pa3BUBATh

MaTeMaTUYECKYIO KYyJIbTypPY YUAIINXCS;

o IOMOYb YYEHHUKY OLICHUTh CBOM IMOTEHUHAI C TOYKU 3PECHUS
00pa30BaTeIbHOMN MEPCIIEKTUBEI.

Mecto pakyJIbTATHBHOIO Kypca B Y4eOHOM ILJIaHE

Jlns ocBoeHUs Kypca B 8 kiacce oTBeieH 1 yac B Heaento (34 yaca B
ron), B 9 kiacce orBeneno 0,5 gaca B Henmento (17 4acoB B rof) u3 yueOHOTO

mwiana MAOY COHI Ne 9.

@DopMbI 1 METOAbI OPraHNU3AIMHU Y4eOHbIX 3aHATHI

Metoael u  (opMbl TPOBEACHUS 3aHATHH ONPEENSIIOTCS C  Y4ETOM
WHIUBUIYAIbHBIX W BO3PACTHBIX OCOOEHHOCTEH ydYalluxcs, pa3BUTHI U
CaMOpa3BUTHUS JIMYHOCTU. BKitouaroT B cels JEKUUHU, TPAKTUYECKHUE pabOThl MO
WCMOJIb30BAaHUIO  METOJIOB  TOMCKa pemeHuid. OCHOBHOM THI  3aHSATUN
KOMOMHUPOBAHHBIN YPOK.

KouTpoJub 3HaHui

Tekymuii KOHTPOJb YPOBHS YCBOGHHMSI Marepuajia OCYIIECTBISETCS IO
pe3ysbTaTaM BBITOJHEHUSI CAMOCTOSATEIBHBIX PadoT.

Cpok peanuszanuu NporpaMmsl 2 rojaa.

Conepxanue y4e0HOro Kypca

Pa3nen «Uucjia 1 BbIYMCIEHUSD)

JleficTBUsA C necATUYHBIMU JIpo0sMU. [losoKuTeNbHbIE W OTpULIATEIbHBIC
yucna. Apubmernyeckue AercTBus ¢ HUMU. OOBIKHOBEHHBIE Apoou. CrokeHue u
BBIYMTAHUE JpOOed C OJMHAKOBBHIMU M Pa3HbIMU 3HaMeHatensiMu. CMellaHHbIe



yuclia. YMHOXXEHHE M JeJIeHHe OOBIKHOBEHHBIX JpoOei. CTemneHb C IeNbIM
nokasarenieM. CBoiicTBa crenenu. [Ipeobpa3oBanue anreOpandecKux BhIPAKEHUH.
KBaapatHbIil KOpeHb (HaX0XKI€HUE 3HAYCHUI).

Paznen «BoipakeHnusi M npeodpa3oBaHusD)

bykBennbie BoipaxkeHusi. O0nacTh ompeneneHus OYKBEHHOTO BBIPaKEHUS.
Pa3noxenue Ha MHOXUTENH MHOTrowieHa. CioXKeHHe, BBIYMTAHUE U YMHOKEHUE
MHOTOUJICHOB. DOpMyIbl COKpaleHHOro yMHOXkeHus. [lonarue anrebpandeckoi
apobu.  OcHOBHOE  CBOMCTBO  anreOpanuyeckod  Apodou.  CokpalleHue
anreOpanueckux ApoOeit. CrokeHue M BBIUMTAHUE anredpanvyeckux Japooei.
YMHOXEHUE U JeNieHue anredpanyeckux apobei. Bo3peneHnue anredpanueckoin
npobu B crerneHb. PanmoHanbHOe BhIpakeHue. ToxaecTBEHHbIE PeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAKECHUU.

Pasnesn «YpaBHeHUs»

Pemenune ypaBHenus. JInneliHoe ypaBHEHHE.

KBagpatHoe ypaBHeHue. IlpuBegeHHoe (HENpHUBEAEHHOE) KBAApPAaTHOE
ypaBHeHue. IlomHoe (HemosnHoe) KBajpaTHOE ypaBHeHHE. KOpeHb KBaJpaTHOIO
ypaBHeHMs. PeleHune KBaJpaTHOIO YpaBHEHMSA METOIAOM PpAa3jOKEHUSA Ha
MHOYKUTEIIN, METOJOM BBIACIICHUSA IIOJHOrO KBaapara. JJuckpumunant. @opMyiis
KOpHEW KBAJpPaTHOrO YypaBHEHUs. PemieHue 3amad ¢ NOMOIIBIO KBaApaTHBIX
YPaBHECHUM.

PanmmonansHO€E ypaBHEHUE, aITOPUTM €TI0 PEIICHHUS.

bukBaapartHoe ypaBHeHHE. MeTon BBEIEHHSI HOBOM IEPEMEHHOM.

Pemenne ypaBHeHU, coaepKaux MOAYIb.

Paznen «TpeyroabHuK»

Haxoxzaenue yrioB TpeyrojabHUKa.

Teopema [Tudaropa.

[Tonobue TtpeyronbHUKOB; Ko3pduimeHt mnoxodus. I[lpusnaku nomodus
TPEYTOJIBbHUKOB.

Cunyc, KOCUHYC, TAHT€HC OCTPOTO yIJIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Paznen «IlapaJssenorpamm»

[TapautenorpamMm, €ro CBOMCTBA U MIPU3HAKHU.

Paznen «LleHTpajbHbIA M BIUCAHHBIH YTOJD)

Lentp, pamnyc, nuamerp okpyxHoctu. yra m xopna. LlenTpanpHblii u
BIIMCAHHBIN yroJ; BEIWYMHA BIMCAHHOIO yTJIa.

Paznea «Ilinowaau puryp».

@opMmynbl 1A HAXOXKACHUSA IUIOMIAAM MapajuieJorpaMMa, KBaJpara,
OpsIMOYTOJIbHUKA,  poM0Oa,  OPSIMOYTOJIBHOTO  TPEYroJIbHHWKA,  IUIOIIAJh
TpPEYroJIbHMKA, Tpaneunu. KBagparHas penieTka.

I11. Ilnanupyemblie pe3yjbTaTbl 00y4eHHUs



YYALIUANCS TOIKEH

3HATH/IIOHUMATD:

CYLIECTBO TMOHATHSA AaJTOPUTMA; KaK MCIOJB3YIOTCS MaTeMaTUYECKUe
dbopMyIbl, ypaBHEHUS; IPUMEPHI UX MPUMEHEHUS JJIs PEIICHUS MAaTEMaTUYECKUX
Y TIPAKTUYCCKUX 33719,

KaK MaTEMaTHYECKU OTpe/eieHHbIe (DYHKIIMH MOTYT ONUCHIBATh PeabHbIC
3aBUCUMOCTH; TPUBOJAUTH TPUMEPHI TAKOTO OMNMHCAHUS; KakK IOTPEOHOCTH
MIPAKTUKH MMPUBEIIA MAaTEMAaTHYECKYIO0 HAYKY K

HEOOXOIUMOCTH PACHIMPEHUs] TOHATHS YMCIIa; 3HAUCHHE MaTeMaTHUKU Kak
HAyKHW; 3HAYCHUE MAaTEeMATUKHU B TIOBCEHEBHOM XKU3HU, a TAKXKE KaK MPUKIIATHOTO
WHCTPYMEHTA B Oyayuiei npodeccuoHaibHOU IeITeTbHOCTH

yMeTh: pemiath 3aJaHus, 10 TUIy NPUOMKCHHBIX K 3aJaHUAM
roCcyJ1apCTBEHHOU UTOTOBOM arTecTaiuu (0a30ByIO 4acTh);

HMeTh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEMH): pabOTHI B TpyMIe, Kak Ha
3aHATHUSX, TAK U BHE, pabOThl ¢ WH(pOpManued, B TOM YHUCIE U IMOJTy4aeMOMn
nocpeactsoM MHTEpHET.

JIuunocmmuboie pe3yiomamot 00yuyeHu:

1) copMupOBaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIbTYp, @ TAK)KE Pa3IMYHbIX (POPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHHUE CBOETO
MeCTa B MOJIMKYJIETYPHOM MHPE;

2) HpPaBCTBEHHOE CO3HAHWE W TIOBEJACHWE Ha OCHOBE YCBOCHHS
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

3) chopMHPOBAHHOCTHL OCHOB CaMOpPa3BHTHS M CaMOBOCIIMTAHHUS B
COOTBETCTBHHM C OOIICUETOBEYECKUMHU IEHHOCTSIMU W HUJealaMH TPa)kKIaHCKOTO
o0IIecTBa; TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITEIBHOM, TBOPYECKOW W
OTBETCTBEHHOW JESATEILHOCTH,

4) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH U B3POCIBIMH B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  y4€OHO-HCCIEI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUAX ACATEIHHOCTH;

5) TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE
caM000pa30BaHUI0, Ha MPOTSHKEHUHM BCEU KU3HU; CO3HATEIHHOE OTHOIIECHUE K
HEMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIHENTHOW MPOPECCHOHAIBHOW U
OOIIECTBEHHOU JICATCIILHOCTH;

6) SCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYast ICTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA;

7) oco3HaHHBIN BBIOOp OymyIiei mpodeccru ¥ BO3MOXKHOCTEH pean3aluu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB, a TaK)KE€ OTHOIICHHE K MpodeccHOoHaThHOM



NEATETLHOCTH KaK K BO3MOXXHOCTH YYaCTHS B PEIICHUU JIMYHBIX, OOMIECTBEHHBIX,
roCyapCTBEHHBIX, OOIIEHAIMOHAIIBHBIX MPOOJIEM.

Memanpeomemnule pe3yiomanmot 00y4eHUA:

1) yMeHHE CaMOCTOSITEILHO OMPEACATh IETH JCATEIBHOCTH U COCTaBIIATh
IJIaHBI  JICSITEIBHOCTH; CaMOCTOSITEIFHO OCYIIECTBIISATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEATEIHHOCTh, HCIIONBH30BAaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTIDKCHHSI TIOCTABJICHHBIX IIeJICH W peanu3alud TUIAHOB JICSITEIIbHOCTH;
BBEIOMPATH YCTIEIITHBIC CTPATETUH B PA3IMYHBIX CUTYAIHIX;

2) yMeHHE TMPOIYKTHBHO OOINAThCS M B3aMMOJCHCTBOBATH B IPOIECCE
COBMECTHOM  JIESITENIbHOCTH, YYUTHIBATh MO3ULMUU  JIPYTUX  yYACTHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiaTb KOH(DIUKTHL;

3) BiajeHWE HABBIKAMH ITO3HABATEIIBPHOHN, Y4eOHO-HCCIICIOBATEIBCKOW U
MPOEKTHOM JESATENbHOCTH, HAaBBIKAMHU pAa3pelIeHHs] MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTHICCKUX 3a7ad,
MPUMEHEHHUIO PA3INIHBIX METOJIOB ITO3HAHHUS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCJIbHOH WH(pOpPMAIIMOHHO-
MO3HABATEJILHOM JIEATEIbHOCTH, BKIIIOUAss YMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HH(POpMALUM, KPUTUYECKH OLIEHUBaTh M HWHTEPIPETUPOBATH
nH()OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMIHBIX HCTOYHUKOB;

5) yMEHHE WCIIOJIB30BaTh CpecTBa UHOOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHojoruul (namee — WMKT) B pemieHuM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTAaHM3AIMOHHBIX 33/lad C COOJIIOJICHHEM TEXHHUKHU
0e30MacHOCTH, TMPABOBBIX M JTHUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e3011acHOCTH;

6) BiagcHME HaBBIKAMH I[TO3HABATEIBHON pe(dICKCHH KaK OCO3HAHHUS
COBEPIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHHWM, TPAHMI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33/1a4 U
CPEIICTB UX JOCTHIKEHUSI.

Ilpeomemmuvie pezyromamsvl OCBOCHUS TPOTPAMMBI OPUEHTHUPOBAHBI Ha
oOecrieueHre TMPEUMYIIECTBEHHO 00IIe00pa3oBaTeIbHON W OOIIEKYIbTYpHOMN
noAroToBkU. OHU JOJIKHBI 00ECTIEYMBATH BO3MOXKHOCTh JAJIbHEUIIIETO YCIEITHOTO
npodeCCHOHAIBHOTO  OOyYeHHMS WIM  TpOoPeCCHOHATBHOW  JCSATEIbHOCTH.



KanengapHo-teMaTuyeckoe IjiaHMpPOBaHHNeE
8 kiacce

z

Tema

KoJ-Bo
4acoB

JleficTBUS C JECATUYHBIMU JIPOOSIMU.

JleficTBUSI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU.

Breruucienus.

Anrebpanyeckue 1poou (COKpaleHue, YIpOoIeHHE BhIPAKCHHH )

Anrebpandeckue podu (HaxokKAeHUE 3HAUCHU )

Haxoxnenune 3HaueHnil BBIpAKEHUM.

JluHerHbIe ypaBHEHUS C OJTHOM IEPEMEHHOM.

JIuHelHbIE YpABHEHUS.

OO N0 WIN -

3aJlauy Ha HAX0XKJICHUE YIJIOB TPEYTOJIbHHKA.

[HEN
o

[Tapamnenorpamm. Ero cBOMCTBa U NPU3HAKMU.

[EEN
[EEN

IlenTpanbHbIl U BIMCAHHBIA YIOJI.

[EEN
N

I{enTpanbHbIl U BIMCAHHBIA YIOJI.

[EEN
w

KBagpatHbIil KOpeHb (HaX0XK]IeHUE 3HAUYCHUI )

[HEN
SN

KBagpaTHbIN KOPEHB.

[HEN
(6

ITogobue TpeyronpHukoB. [IpakTHueckue 3ajauun Ha nojgooue.

[HEN
()]

[TogoOue TpeyroJbHUKOB.

[EEN
\l

Teopema [Tudaropa u e€ npumeHeHue.

[EEN
o)

KBagpatHbie ypaBHEeHUS.

[EEN
O

ypaBHCHI/IH, COACPKAMMC 3HAK MOJYJLA.

N
o

YpaBHeHUs1, CoiepKallie 3HaK MOTYJIS.

N
[T

[IpsiMOyTrosIbHBIN TPEYrOJbHUK. TpuronoMeTpuueckue GyHKIUU
OCTpOTO yIJIa.

RlR R RPRRPR R RPRRPR R RPRRPR R RPRRPR R R R R R R -

22

[IpsiMOyTroNIbHBIN TPEYrOJbHUK. TpuronoMeTpuieckue GyHKIUN
OCTpOIO yIJIa.

-

23

Paznoxxenne Ha MHOKHUTENb KBaJApPaTHOI'O TPCXYJICHA.

24

Penrenue 3a1a4 ¢ nOMOIIBIO KBAJIPATHBIX YPABHCHUN.

25

Pemrenue 3a1a4 ¢ mOMOIIBIO KBAIPATHBIX YPABHCHU.

26

bukBanpatHbie ypaBHEHUS.

27

bukBaapaTHble ypaBHEHUS.

28

PanmonanbHble ypaBHEHUS.

29

PanmonanbHbIe ypaBHEHUS.

30

Pemrenue ypaBHEeHMI BBICIIMX CTeNEHEH. MeTO pa3ioKeHHs Ha
MHOXHUTEH.

I

31

[TnaHuMeTpudecKue 3aa4i Ha HAXOXKJICHHUE TUIomaau Guryp.

32

ITnomaau duryp. KBagpatnas penierka.

33

ITnomaau duryp.

34

WTtoroselii ypox.

S

HTroro




9KkJ1acce

Ne | Tema Koxr-0
4acoB
1. | leficTBUS ¢ JECATUYHBIMU JIPOOSIMHU. 1
2. | JleticTBus ¢ OOBIKHOBEHHBIMH JIPOOSIMH. 1
3. | Anrebpanyeckue 1poou 1
4. | Haxoxx/ieHre 3Ha4eHUI BhIpaXKEHUH. 1
5. | JIu"eitnpie ypaBHEHUS ¢ OJHON EPEMEHHOM. 1
6. | 3agaun Ha HAXOXK/JEHUE YTIIOB TPEYTOJIbHUKA. 1
7. | Ilapamnenorpamm. Ero cBolicTBa M IPU3HAKH. 1
8. | LlenTpanbHbIl U BOUCAHHBIN YTOJI. 1
9. | KBazmpaTHblil KOpEHb. 1
10. | I[Tomobue TpeyroaLHUKOB. 1
11.| Teopema I[Tudaropa u e€ npumeHeHue. 1
12. | KBagpaTHble ypaBHEHUSI. 1
13. | bukBagpaTHble ypaBHEHHUSI. 1
14.| PaiuoHa bHbIE YpAaBHEHUS. 1
15, [TnannMeTprdecKue 3aa4r Ha HaX0KICHNE TIIOMATN 1
duryp.
16. | [lmomamu guryp. 1
17.| 'ToroBbIit ypoK. 1

HToro

17




Y4eOHo-MeToAUYECKAS JTUTEPATYPA U HHTEPHET-PeCyPChI
Pabouas nmporpamMma opreHTHpOBaHa Ha UCIIOIb30BaHUE:!

1. VYyeonunkoB «Anredpa» u «I'eometpus» s 8-9 kinaccos

2. OI'D-2023. MaremaTtuka:  THUIIOBBIE  DK3aMEHAIIMOHHBIE
BapuaHThl: 10 BapuantoB nox pen. A.JI. Cemenosa, U.B. Smenko. — M.:
N3narenscTBO «HamuonaneHoe oopazoBanuey, 2023

3. OI'D-2023. Maremaruka:  TUIIOBBIE  K3aMCHAIIMOHHEIC
BapuaHThl: 36 BapuantoB noxa pea. A.JI. Cemenosa, 1.B. SAmenko. — M.:
N3natensctBO «HanuonansHoe oOpazoBanuey, 2023

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

5. http://statgrad.mioo.ru/

6. http://www.ege.edu.ru/

7 http://perryors.pd
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