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[IporpaMMa BHEYpOUHOU IEATENBHOCTH «YUEHUE C yBIECUEHHEM» I 9-X KJIaccoB
COoCTaBlieHa B  COOTBETCTBUM ¢  TpeOoBaHusimMu  DenepanbHOr0O  roCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAApTa OCHOBHOTO OOIIEro 00pa3oBaHUs, a TAK)KE HA OCHOBE YUCOHHKOB
1O0. H. MakapsiueBa, H. I'. Munatok, K. . Hemkosa, C. b. CyBopoBoii nog pemakuueit C. A.
TenskoBckoro. Anrebpa. 9 kmacc. YueOHHMK [uisi 00mieo0pa3oBaTenbHBIX OpraHu3anuii M.:
[Tpoceemenue, 2014.; Yueonuk: I'eomerpuss 7 — 9 kiace, aBropel: JI. C. ArtanacsH, B. O.
ByryzoB, C. b. Kagomues, D. I'. Ilo3usax, M. U. KOmguna - M.: IlpocBemenue, 2018 wu
IpeJnoiaraeT caeayoe CpOKU U3ydeHus: MmaTepuania B 9-x kiaccax: 1 yac B Hezgento, 34 yaca
B I'OJI.

Pe3yJ'ILTaTLI 0CBOCHUS KypcCa BHeyPOqHOﬁ JACATCJIBbHOCTHA

Jluunocmmuuie:

e Pa3BuTHE JOTHMYECKOTO U KPUTHYECKOTO MBIIIICHUS; KYJIbTYpbl peud, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e Bocnuranue Ka4ecTB JUYHOCTH, CIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS;

e  DOpMHUPOBAHME KAYECTB MBIILICHUS;

e Pa3BuTHEe CIIOCOOHOCTH K SMOIMOHAJIBHOMY BOCIIPHUATHUIO MATCMATHYCCKUX 06’I)CKTOB,
paccyXJIeHHH, perieHui 3aj1a4, pacCMaTpUBaEMbIX MPOOIIEeM;

e Pa3BuTue yMEHHI CTPOUTH peYeBbIE KOHCTPYKUUU (YCTHBIE U THCbMEHHBIE) C
HUCII0JIBb30BaHHUEM HByHCHHOfI TCPMHUHOJIOTUX W  CHUMBOJIMKHM, IIOHHMMATb CMBICII
[IOCTAaBJICHHOW 3a7aud, OCYLIECTBIIATH IIEPEBOJ C €CTECTBEHHOrO S3bIKa Ha
MaTeMaTUYeCKUi U Hao0opoT;

e PazBurtue HHTEPCCAa K MAaTEMATUUICCKOMY TBOPUYCCTBY U MATCMATUUYCCKUX CHOC06HOCTCI\/’I;

Memanpeomemnvim pe3ynbTaTOM HU3y4YEHHs! Kypca siBIseTcsl (pOpMHpOBAaHHE YHMBEPCATbHBIX
y4eOHBIX ACHCTBUMA:

KoMMyHUKATHBHELIE:

® [UIAHUPOBATH OOLIME CIOCOOBI PELICHNUS;
e 0OMEHHMBATbCS 3HAHUAMM MEXY IpyIIaMH;
e (QopmHupoBaTh HABBIKK Y4€OHOTO COTPYAHUYECTBA;
e (opMupoBaTh KOMMYHUKATHBHBIE JIEHCTBUS; CIyIIaTh JPYTUX, KPUTUYHO OTHOCUTHCA K
CBOEMY MHEHHUIO;
® BOCIPUHHMMATH TEKCT C YUETOM MOCTABICHHOMN 3a1a4H.
PerynarusHsie:

® KOPPEKTHPOBAThH CBOIO JESTEIHHOCTD;
® 0CO3HaBaTh YPOBEHb U KAUECTBO YCBOEHHs MaTepuana;
e (QopmupoBaTh CIOCOOHOCTH K BOJIEBOMY YCUJIMIO B IIPEOIOJICHUH MIPETISITCTBUS,
e 00HapyXuBaTh U GOPMYJIUPOBATH YUEOHYIO TPOOIEMY;
®  COCTaBJIATH IUIaH paboTHl; GOPMHUPOBATH 1IeNIEBbIE YCTAHOBKU y4EOHON JAeATETbHOCTH.
ITo3HaBaTenbHbBIE:

e BbIOMpaTh Hanbosee 3P PEeKTUBHBIE CIIOCOOBI peIIeHUS;



® yYMETh CTPOUTH PACCYKIICHUS;
® yYMETh BBIJCNATH CYIIECTBEHHYIO HHPOPMAIIHIO U3 TEKCTA;
® OpPHUCHTHPOBATHLCS Ha pa3HOOOpa3ne CIIOCOOOB PEUICHUS.
Ilpeomemnvle:

® OBJIAQJCHUE 3HAHMSAMU U YMEHHSIMH, HEOOXOIMMBIMU JJISl HM3YYCHUS MATEMaTHKH H
CMEXHBIX TUCIHILINH;

e BjaJeHHe 0a30BbIM OHITUHHBIM alIapaToM [0 OCHOBHBIM pa3/iellaM COAEp KaHus;

® OBJIQJICHUE YMEHHEM pellaTh TEKCTOBbIE 3a/1a4l apU(PMETHUECKUM CIIOCOO0M, HCIOJIB3YsI
pas3JInYHbIE CTPATETUU U CIOCOOBI PACCYKIACHUS;

® OCBOCHHME Ha HAIJIAJHOM YPOBHE 3HAHHMH O CBOMCTBAX IJIOCKUX M IPOCTPAHCTBEHHBIX
uryp;

® Dpa3BUTHE YMEHUH W3BIEKATh HWHPOPMALMIO, TPEACTABICHHYI0O B Ta0iumax, Ha
auarpaMmmax, rpadukax;

e (dopMupoBaHHe yMEHUH (opMaTU3alUK U CTPYKTYPHPOBAHUS WH(POpPMALUU, YMEHHS
BBIOMPATHh CIIOCOO MPEACTaBICHUS JAaHHBIX B COOTBETCTBUHU C MOCTABIICHHOW 3amadei —
TaOJIHUIIBI, CXeMBI, TpaduKH, TUarpaMMel;

® [IEPEBOJUTH YCIIOBHS 3a/1a4X HA MaTEMAaTUIECKU S3bIK;

® UCHOJb30BATH METO/IbI pabOThI C NPOCTEUIIMMU MaTEMaTUYECKUMH MOJIEIISIMU;

® COCTaBJIATH OYKBEHHBIC BBIPOKEHHS U (DOPMYJIBI 10 YCIIOBUSM 33/1a4;

® OCYIIECTBJIATh B BBIPAKEHUSX U (OpMyJax YHCIOBHIE MOJCTAHOBKA U BBIOJIHSATH
COOTBETCTBYIOIIUE BHIYHCICHUS;

e pelarh TEKCTOBbIE 33Jaul allre0pandeckuM MEeTOI0M;

® BBIUMCIIATH IUIOIIAAM, IEPUMETPBI, 00BEMBI MPOCTEHIINX reoMeTpudeckux Guryp (ren)
no ¢opmyiam;

® [IOHMMAaHHE U HCII0JIb30BaHHE HH(POPMALIUH, TPEJICTABICHHON B (popMe TaOIHIIBI.

Coaepsxkanue nmporpaMmbl
1. BBegenue (2 4)
2. UYucaa u Bprunciaenns (2 4)

Uucna: HarypaibHble, pallMOHalbHbIE, UppaluoHaigbHble. COOTBETCTBUS MEXIy 4YHMCIaMU U
KOOpJMHaTaMM Ha KoopauHaTHOM Jyde. CpaBHeHue uucen. CraHaapTHas 3amuCh YHUCEIL.
CpaBHeHuEe KBaJpaTHBIX KOpPHEM M paunuoHanbHbIX yucen. [loHsThe mpoueHTta. TexkcToBble
3aJa4uu Ha MPOLEHTHI, IPOoOH, OTHOIIECHUS, TPONOPIMOHAIBEHOCTh. OKpYTIIeHHE YHCe.

3. Auaredpauyveckue BbIpazkeHus (2 4)

Bripaxenusi, TtoxaectBa. OOnacte omnpeneneHus BblpaxeHuil. CocTaBieHne OyKBEHHBIX
BBIDOKEHMM, MO 3agadaM WM 1o uyeprexxkaMm. OpHowieHbl. MuorowieHsl. JleWictBus ¢
OJIHOWIEHAMHM M MHOrowieHamMu. @DOpMynbl COKpAIlEHHOrO0 yMHOXEHMs. PasnoxkeHue
MHOrOWIeHOB Ha MHoxuTend. Cokpamenue anreOpanyeckux jpooeid. I[IpeoOpazoBanue
YHCIJIOBBIX BBIPAXEHUM, COAEpKAILNX KBaJpaTHbIE KOPHU. CTENEHb ¢ LIETIbIM I10Ka3aTeleM U UX
cBoiicTBa. KopeHb n-oli CTENEHH, CTENEHD C PallMOHAIIBHBIM I0KAa3aTeNIEM U UX CBOMCTBA.



4. YpaBHeHHs, cucTeMbl YpaBHeHuii. HepaBeHcTBa, cUcTeMbl HepaBeHCTB (6 4)

VYpaBHenus ¢ ogHoil nepemeHHon. KBagpaTHeie ypaBHeHus. HenonHoe KBajipaTHOE ypaBHEHHE.
Teopema Buera o kopHsx ypaBHeHus. lcciemoBaHue KBaapaTHBIX ypaBHeHUH. J[poOHO-
paluMoOHaIbHbIE YPABHEHUS. Y PaBHEHUA C JBYMs NepeMeHHbIMUA. CHucTeMbl ypaBHEHUN. MeTobl
pellleHus] CUCTEM ypaBHEHUU: MOJICTAHOBKHU, METOJ| CIIOKEHHUA, rpaduueckuil MeTol. 3amauu,
pelaeMble ¢ IOMOIIBI0 YPAaBHEHUI WM CUCTEM YpaBHEHHN. HepaBeHCTBaA ¢ OTHOM ITEPEMEHHOM.
CucreMbl HepaBeHCTB. MHOECTBO pPELIEHMM KBaJpaTHOTO HEPAaBEHCTBA. MeTonbl peleHus
HEPaBEHCTB U CHCTEM HEPABEHCTB: METO/I MHTEPBAIOB, IrpaUUeCKHii METO/.

5. ®ynkuum u rpadguxu (5 4)
[Tonsitue Qpynxmun. yHKIus u aprymenT. O6macts onpeneneHus GyHKINH.
Ob6nactp 3Hauennit pynkuuu. ['papuk pynkuuu. Hynn Gynkmun. OyHkims,
BO3pacrarolas Ha orpeske. DyHkuus, yopiBatomias Ha oTpeske. JIuneinas
dbyHkus u ee cBoiictpa. ['paduk nuneitHoN hyHKIUU. YTII0BOM KOd(PuLieHT
¢ynkuuu. O6paTHO nponopLuroHaibHas (yHKIMA U ee cBolcTBa. KBagpartuunas
¢bynkuus u ee cpoicTBa. I'paduk kBagpatnuyHoi ¢yHkuuu. CreneHHas (yHkuus. YerHas,
HeueTHast QyHkuust. CBOMCTBA YETHON U HEYETHOM CTENEHHBIX (YHKLUH.
['paduxu creneHHpx QyHKIMA. MakcuManbHOE M MHHAMAJIbHOE 3HaueHne. YTeHune rpadukoB
¢yHknuil. OcoOEHHOCTH PacHoOIOKEHUS B KOOPAMHATHOM IJIOCKOCTH I'paUKOB HEKOTOPBIX
(GyHKIMH B 3aBHCHMOCTH OT 3HAYEHHs TapaMeTpoOB, BXOIAIMMX B (OPMYNbl. 3aBUCHMOCTh
MEXy BEIMYHMHAMHU.
6. TexcroBble 3a1a4u (2 )
3agaun Ha MPOLIEHTHI, 337]a4 Ha JIBUKEHUE, 33714l Ha BBIYMCIIEHHE 00beMa paboThl, 3aJa4n Ha
IPOILIEHTHOE COJIEpKaHUE BEILECTB B CIUIABAX, CMECAX M PAaCTBOPAX, CIIOCOOBI UX PELICHHUS.
7. TpeyroabHuku (4 1)
BeicoTa, MmennaHa, cpeHss IMHUS TpeyrojabHuKa. PaBHOOeApeHHBIH 1
PaBHOCTOPOHHUH TpeyroibHUKH. [Ipr3HaKy paBeHCTBA U 1TO100Ms
TPeyrojabHUKOB. Pemienue TpeyronbHukoB. Cymma yriioB TPEyroJbHHKA.
CaolicTBa IPSIMOYTOJIBHBIX TpeyroibHUKOB. Teopema [Iudaropa. Teopema
CHUHYCOB M KocuHycoB. HepaBeHcTBO TpeyronbHHUKOB. [1no1maap TpeyroapHuKa.
8. MHOroyrojbHHuKH (2 )
Buapsl MHOrOyronsHuKOB. [lapamienorpamm, ero CBOMCTBa U IPU3HAKH.
[Tnomanp napamienorpamma. Pom0, npsMOyronbHUK, KBagpaT. Tpanerus.
Cpenusis munus Tpaneuun. [Tnomans Tpanenun. [IpaBuiabHbIe MHOTOYTOIBHUKH.
9. Oxpy:xkHOCTb (4 4)
KacaTenpHast K OKpyHOCTH U €€ cBOiCTBA. LleHTpanbHbIN U BIMCAHHBIN YTJIBL.
OKpy’KHOCTb, OMMCAHHAS OKOJIO TpeyrojJbHUKa. OKPYKHOCTh, BIUCAHHAS B
TpeyroiabHuK. CBOWCTBA ONMMCAHHOTO M BIMCAHHOIO YETHIPEXYTOJIbHUKA. J[IMHA OKpYKHOCTH.
[Tmomazne kpyra.
10. ITporpeccun: apupmeTuyeckas u reomerpudeckas (3 1)
YucnoBele OCIE0BATENIBHOCTU. AprudMeTndeckas nmporpeccust Paznocts
apudmeTrueckoi mporpeccuu. @opmysna n-oro wieHa apupmMeTuIecKoi
nporpeccur. opmMyiia CyMMbl N WIEHOB apu(PMETUYECKOM POrpeccuu.
['eomeTpuyeckas mporpeccusi. 3HaMeHaTeNlb T€OMETPUUYECKOM MPOrpecCuu.



dopmyiia n-0ro yieHa reoMeTpuyeckoi nporpeccun. @opmMyna CyMMBbI n YJI€HOB

reoMerpuueckoil nporpeccu. Cymma 0€CKOHEYHON T€OMETPUYECKON TPOrPECCUN.

11. Pemienne TpeHMPOBOYHBIX BAPUAHTOB U 3aJaHUI U3 OTKPBITOI0 OaHKA
3aganuii FTUA-9 (2 v)

TemaTu4eckoe IJIAHUPOBAHHE

Ne Tema KonunuectBo
4acoB

1 CopepxaHue U CTPYKTypa 3K3aMEHallMOHHON padoThI, MpaBuiIa 1
3aroJHEHNUS OJIAHKOB, KPUTEPHH OLICHKH.

2 AHanu3z 3K3aMeHaIlMOHHOM paboThl MPOLLIOTro Y4eOHOT0 roja, 1
pa300p TUMHYHBIX ONIUOOK.

3 HarypanbHble, palMOHaIbHbIE, HPPAMOHAIBHBIC YHCIIA. 1

4 CooTBeTcTBHA MEXY YACIAMHU U KOOpPJUHATAMH HA KOOPAUHATHOM 1
ay4ye. CpaBHEHHE YHCEIl.

5 DopMyJIbl COKPALIEHHOTO YMHOKEHHUS. 1

6 [IpeoOpa3oBanue YUCIOBBIX BRIPAKECHUH, COIEPKAIINX KBaIPaTHBIC 1
KOPHH.

7 YpaBHeHHUs ¢ 0qHOM NTepeMeHHOM. KBaipaTHbIE ypaBHEHHs. 1

8 Jlpo6HO-paninoHalbHbIe YPaBHEHHUS. 1

9 YpaBHEHUs ¢ IBYMsI IEPEMEHHBIMU. 1

10 CucreMbl ypaBHEHUH. 1

11 3anauu, peraeMble ¢ IOMOIIBIO YPaBHEHUN UITU CUCTEM 1
YpPaBHEHU.

12 HepagenctBa ¢ ogHoi nepeMeHHON. CHCTEMbl HEPABEHCTB. 1

13 Jluneiinas @yHkuus u ee ceoiicta. I'paduk nuHelHON QyHKINH. 1

14 OO6paTHoO mpornopiroHanbHas (YHKIUS U €€ CBOICTBA. 1

15 KBanpartuunas ¢pyHkuus u ee coiicta. ['paduk kBagpaTuaHoit 1
GbyHKIIH.

16 Crenennas ¢pynkuus. YerHas, HeuetHas QpyHKius. CBoHCTBa 1
YETHOW M HEYETHOM CTEICHHBIX ()YHKIIUM.

17 OCo0eHHOCTH PacHOI0KEHUs B KOOPIMHATHOM MIIOCKOCTH 1
rpad¥KOB HEKOTOPBIX (PYHKIUI B 3aBUCUMOCTH OT 3HAUEHUS
1apaMeTpPOB, BXOJSIIUX B (POPMYJIBI.

18 3aaun Ha JBUKEHHE. 3a/1a4l Ha BBIYMCIIEHHE 00beMa paboThl 1

19 3azauM Ha MPOLEHTHOE COJIEpPKaHUeE BEIIECTB B CIUIABAaX, CMECIX U 1
pacTBopax

20 BeicoTa, Menuana, cpefHsis TMHUSA TPEYTOJIbHUKA. 1
PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUHN TPEYTOJbHUKH.

21 [Tpu3Haku paBeHCTBa U MOJI00US TPEYTONLHUKOB. Pemenue 1
TpeyroabHUKOB. CyMMa yroB TPEYroJbHUKA.

22 CBoiicTBa NpSIMOYTOJIbHBIX TpeyronbHUKOB. Teopema [ludaropa. 1

23 HepaBeHcTBO TpeyronbHUKOB. [lmomans TpeyroapHuKa. 1

24 Bunsl MHOTOYTONTBHUKOB. [TapamienorpamM, ero cBOKMCTBa U 1
npusHaku. [nomane napamienorpaMma.

25 Pom06, mpsimoyronbHUK, KBaapaT. Tpamneuus. 1

CpCIlHHH JIMHUS TpariCuuu. IInomane TpaIlcCuuu.




26 KacarenbHas Kk OKpyKHOCTH U €€ CBOICTBA. LleHTpasibHbIE U 1
BIHCAHHBIC YTJIbI.

27 OKpy>XHOCTb, OIIMCAHHAsA OKOJIO TPEYroJibHUKA. OKpPYKHOCTb, 1
BIHMCAHHAs! B TPEYTOJIbHUK.

28 CBolicTBa ONKMCAHHOTO M BOMCAHHOT'O YE€THIPEXYTOJbHUKA. 1

29 Jnuna oxpyxHoctu. [lnomans kpyra. 1

30 [TocnenoBarenpHOCTH. AprudMeTndecKkast Iporpeccusl. 1

31 dopmyra n-oro yieHa apupmMeTHIeCKOn 1
nporpeccuu. @opmysa CyMMbI N-4WICHOB apUPMETUIECKON
IIPOrPECCHUHU.

32 I'eomerpuueckas nporpeccus. Dopmysna n-oro wieHa 1
Tre€OMETPUUYECKOM MPOTrPECCUU.

33 Pemenue TpeHnpoBoUHBIX BapuanToB OI'D 1

34 Pemenne tpeHupoBouyHbIX BapuanTtoB OI'D 1

HUTOTI'O: 34




