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PaGouas nporpamMMa BHeYpOUHOH 1eATe/IbHOCTH

«MareMaTHKa /sl YBJIeUEHHBIX» 9 KJ1acce
KonuuectBo yacos B Henemo 1, 3a roja 34 4.

IlosicHuTe/IbHASA 3aNTUCKA

JlanHas mporpaMMa BHEYPOUHOU AeATenbHOCTH «MaTemaTuKa /s YBICUEHHBIX)
HNOJAroTOBIIEHA 1 ydamuxcs 9 knaccos. [Iporpamma cocraBiieHa B COOTBETCTBUU C
tpeboBanusiMu DelepalibHOTO TOCY1apCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa
OCHOBHOTI0 00111er0 00pazoBanus 2-ro nokojeHus. B pamkax peanuzanuu OI'OC nox
BHEYPOYHOM JeATeTbHOCTHIO ClielyeT ITOHMMAaTh 00pa30BaTeIbHYIO JE€ITENbHOCTD,
HATIPABJIEHHYIO Ha JOCTIKEHHE TUIAHUPYEMBIX Pe3yIbTaTOB 00yUeHHUs: JINYHOCTHBIX,
MpeIMETHBIX ¥ MeTarpeaMeTHbIX. Cpeiu MpeaMeToB, GOPMUPYIOILUX UHTEIUIEKT,
MaTeMaTHKa 3aHUMaeT MIepBOe MECTO. XOopolllasi MaTeMaTH4ecKasi IIOAr0TOBKa Hy)KHa
BCEM BBIITYCKHHMKAM IIKOJIbI. TeM e ydaiuMcs, KOTOPhIE B IIKOJIE NPOSIBIIAIOT
BbIpaKEHHBIA MHTEPEC K MaTeMaTUKe, HeOOXOUMO NPEACTABUTh JAONOIHUTENBHEIE
BO3MOXXHOCTH, CIIOCOOCTBYIOILIME UX MAaTEMAaTUYECKOMY Pa3BUTHIO.

[Tpu oTOOpe comepikanus MPOrpaMMbl UCIIONIb30BaHbI OOLIEIUIaKTUYECKHE IPUHLIMUIIBL:
JIOCTYITHOCTH, TIPEEMCTBEHHOCTH, IIPAKTUYECKON HANPABJICHHOCTH, YU€Ta
HHIUBHIYJIBHBIX CIIOCOOHOCTEH U mocuiibHOCTH. [Ipy peanuzanuu conepxanus
MIPOrpaMMbl YYUTHIBAIOTCS] BO3PACTHBIE Y MHAMBUIyalIbHbIE BOSMOYKHOCTH ITOAPOCTKOB,
CO3AFOTCS YCJIOBUS IJIS1 YCIICIIIHOCTH KaXA0T0 peOEHKa.

PaGouas mporpamMmma BHEYpPOUHOU JesiTeIbHOCTH «MaTemaTuka Juisl yBI€YEHHBIX» s
9 kacca Ha 2022-2023 yueOHbIl IOl COCTaBI€Ha B COOTBETCTBUHU CO CIEAYIOIUMHU
TOKYMEHTaMHu:

1. 3akon «O6 ob6pazoBanum» ot 29.12.2012 r. Ne 273-@3 cT1. 12 O6pa3zoBaresbHbIe
nporpaMmbl (C U3MEHEHHUS U IOTIOJTHEHUSIMH ),

2.Ilpuka3z MunucrepcTBa obpazoBanus 1 Hayku PD ot 17 nexabps 2010 r. N 1897"06
YTBEPXKI€HUH (eieparibHOro rocy1IapCTBEHHOIO 00pa30BaTeNbHOIO CTaHAapTa
OCHOBHOT0 00111er0 00pa3oBaHus" (C U3MEHEHHUSIMH U JJOTIOTHEHUSIMHU );

3. «lIpumepnoii nporpammsl o matematuke» (M.: [Ipocsemenue, 2011r),
pexoMeHJ0BaHHOM MuHucTepcTBOM 00pa3zoBanus U Hayku PD, U ¢ ydeToM aBTOPCKHX
nporpamm W.W. 3ybapesoit, A. I'. Mopakosuua ( M: Muaemosuna, 2011r.).

4 Konudukarop u cnemuduxamms OI'D no marematuke. [IporpaMma BHEYpOUHOI
nesiTenbHOCTH «MaTtemaTuka JiJIsl yBIIeU&HHBIX» COCTaBlieHa Ha OCHOBAHHUH
KajleHJapHoro rpaguka yueOHoro npouecca Ha 2022-2023 yueOHBIN ro1 U pacCUMTaHa
Ha 1 yac B Hexemo, 34 yaca B I'oJl.

AKTyallbHOCTH NMPOrpaMMbl:

AKTyaJIbHOCTb Kypca COCTOUT B TOM, YTO OH HalpaBJieH Ha paclIupeHHe 3HAHUM
ydalxcs 1o MaTeMaTHKe, pa3BUTHE WX TBOPUECKOTrO MBILLIEHUS U JIOTHYECKOM
KyJbTypbl. HOBU3HA 1aHHOTO Kypca 3aKiI04aeTcsl B TOM, YTO MPOrpaMma BKIIIOYaeT
HOBBIE JIJIsl y4YallMXCs 3a7ia4u, He coaepkaluecs: Ha 6a30BoM ypoBHe. [Ipemmaraembrii
KypC COIEPXKUT 3a/la4y N0 paszienam, KOTopble obecniedar 60osiee 0CO3HAHHOE



BOCIIpUATHE Y4eOHOro MaTepuaia. TBopUecKHre 3aaHusl MO3BOJIIOT pellaTh
NIOCTaBJICHHBIE 331241 U BBI3BaTh HHTEPEC K MpeIMeTy y oOyuaromuxcs. Brirou€Hnble
B IPOrpamMMy 3aJlaHHsl O3BOJISIIOT TIOBBIIIATh 00Pa30BaTEbHbIM YPOBEHb YUaLIUXCS,
TaK KaK KaXIbli CMOXKET paboTaTh B 30HE CBOETO OJNMKAWIIETO Pa3BUTHS.

Ileab JaHHOrO Kypca BHEYPOUHOil AesiTeJbHOCTH : (OPMHUPOBaHKE NIPECTABICHUH
0 MaTeMaTHKe KaK HayKe, TI0JIE3HO! B [IOBCEHEBHOM KU3HH,

-TOBBILIEHHE YPOBHS UX MaTeMaTUYeCKON KyJIbTYpPbl, MOArOTOBKA YYaI[MXCs K
UTOrOBOM aTTeCTALMH 10 OKOHYAHHIO 9 Kitacca, MPOIOJDKEHUIO 00pa30BaHuUs B
CTapIIKX KJIaccax, Pa3BUTh YCTONUMBBIM HHTEPEC yHaIUXCs K M3YYEHUIO MaTEMATHKH,
-TMKBUIMPOBATH MpPEJICTaBIeHHEe 0 MaTeMaTHKe Kak 00 aOCTpaKTHOM HayKe, [TOKa3arhb
€€ IpyUMEeHEHNE B KCKYCCTBE, apXUTEKType, IKOHOMUKE, My3bIKe, OaHKOBCKOM JIeJi€ U
JIpYrux obyacTsix;

-pa3BUTh KYJIbTYPY MareMaTHYECKUX BBIYUCICHUHN U JOOUTHCS CTaOUIBHOCTH B
peo0pa30BaHuU ajreOpandecKux BhIPAKEHUM.

3anauu:

-HAY4MTh peIlaTh NPaKTHUECKHUE 3a1a4i Ha ONTUMHM3ALMIO U IPUMEHSTh
GYHKIMOHATBHYIO JIMHUIO TIPU PELIEHUH IIPAKTUYECKUX 3a/1a4;

pa3BHBaTh YMEHHUE TPEO0IeBaTh TPYAHOCTH IPHU PELIEHUH 3aa4 pa3HOro ypOBHS
CJIO’)KHOCTH, (POPMHUPOBATH JIOTUYECKOE MBILLIJIEHUE;

-TI0Ka3aTh MUPOTY NMPUMEHEHHUS U3BECTHOIO yYalIUMCsl MaTEMaTHYECKOro amnmnapara
IIPOLIEHTHBIE BBIUMCICHMS, CBSI3b MATEMATUKH C Pa3IMYHbIMU HallpaBI€HUIMH
peaybHOM KU3HU;

-TIOKa3aTh y4YallluMCsi METOIbI PeIlleHus 3a/1a4d Ha CIJIaBbl, CMECU U PACTBOPBI;
-HAYYUTh pellaTh OJIHY 3a/lauy pa3HbIMU CIIOCOOaMH;

-BOCIIUTATh 1I€JIeyCTPEeMIIEHHOCTh U HACTOMYUBOCTD IPU PELIEHUH 33/1a4;
-IPeIOCTaBUTh YUYAIIMMCSI BO3MOXXHOCTb MTPOAHAIN3UPOBATh CBOU CIIOCOOHOCTH K
MaTeMaTU4YeCKOW IeATeNbHOCTH;

-chOpMHUPOBATD y yUalllUXCsl MOJIHOE MPEJCTaBICHHUE O PELIEHUH TEKCTOBBIX 3a1ay;
-c(hopMUPOBATh BBICOKHIH YPOBEHb aKTUBHOCTH, PACKOBAHHOCTH MBIILIIEHUS,
MPOSIBIISIFOLLEICS. B POy LIUPOBAaHMH OO0JIBILIOIO KOJUYECTBA Pa3HbIX UIEH,
BO3HMKHOBEHUHU HECKOJbKMX BapUaHTOB PELIeHUs 3aja4, pooJiem;

-0Ka3aTh MMOMOIIb B MOJArOTOBKE K yCHEeHOMY npoxoxaenuro OI'D;

-pa3BUTh UHTEpPEC K MaTeMaTUKe, CIIOCOOCTBOBATh BBIOOPY y4YalllUMUCS MyTel
NanbHENIIero mpoAoKeHus: 00pa3oBaHMUS;

-CI0cOOCTBOBAThH MPO(OPHUEHTALINH.

1. Pe3yabTaThl OCBOEHHS KYPCa BHEYPOUHOMH 1eAITeIbHOCTH.

N3yuenne Kypca «Martemaruka a7 yBI€YEHHBIX» B 9 Kjlacce HalpaBlIeHO Ha
JOCTHKEHHE ONPeeNEHHBIX pe3ybTaToB 00ydeHus. K BakHeHIIIM pe3ybTatamMm
00y4eHHUsi OTHOCSITCS CleAyIOIIHe:

B IHYHOCTHOM HANIPABJICHHH:



-pa3BUTHE OTHYECKOrO M KPUTHYECKOTO MBIIITEHHS; KyIbTyPbl PEYH, CIOCOOHOCTH
YMCTBEHHOMY 3KCIIEPUMEHTY;

-BOCIIUTAHHUE KAYECTB JINYHOCTH, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITE/IbHBIE PEIICHUS;
- (opMupoBaHHE KaYeCTB MBILICHHUS,

- pa3BUTHE CIIOCOOHOCTH K SMOLHOHAIBHOMY BOCIIPHATHIO MaTEMATHYECKHX OOBEKTOB,
paccyKIeHUi, peleHni 3a1a4, paccCMaTpHUBaeMbIX POOIeM;

- Pa3BUTHE YMEHHI CTPOUTH PeYeBble KOHCTPYKIUH (YyCTHBIE U NMChbMEHHBIE) C
HCIIOJb30BaHUEM U3yUYE€HHOW TEPMUHOIOTUU U CUMBOJIMKH, IIOHUMATh CMBICIT
[IOCTABJIEHHOM 3a/1a4H, OCYIIECTBIISATh IEPEBOJL C ECTECTBEHHOI'O A3bIKa Ha
MaTeMaTUYeCKHi 1 Ha00O0pOT;

-pa3BUTHE UHTEpEca K MAaTeMaTHUeCKOMY TBOPUYECTBY M MaTeMaTHIECKUX
CIIOCOOHOCTEM.

MeTtanpeaMeTHBIM PE3YJIbTATOM U3yUYeHUs! Kypca sBIsSeTCs (OPMUPOBAHHE
yHUBEpCAJIbHBIX yU€OHBIX JEHCTBUMN:

KommyHukaTHBHbBIE:

- IJITAHUPOBATH OOIIHME CIIOCOOBI PEILICHHUS;

-00MEeHUBAThCS 3HAHUSMU MEXKy TpyIIaMu;

-popMHpOBaTh HaBBIKH y4EOHOIO COTPYIHUYECTBA,;

-hopMUpOBaTh KOMMYHUKATUBHbBIE I€UCTBUS;

-CIIyIIaTh IPYTUX, KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

-BOCTIIPUHHMATh TEKCT C YYETOM TOCTABICHHOMN 3a1a4u.

PeryasituBubie:

- KOPPEKTUPOBATH CBOIO eI TETbHOCTD;

-0CO3HABaTh YPOBEHb U KaUe€CTBO YCBOEHUs MaTepUaa;

-(hOpMHPOBATH CITOCOOHOCTH K BOJIEBOMY YCUJIMIO B IIPEOJOJICHUH NPENATCTBUS;
-00HapyKuUBaTh ¥ POPMYJIUPOBATH yUeOHYO ITpodIemMy;

-COCTaBJIATH IJIaH PabOTHI;

- hopMHpOBaTh IieJIeBbIe YCTAHOBKU yUeOHON AesITeIbHOCTH.

IoznaBaTtesibHbBIE:

-BeIOMpaTh Hauboee A PeKTUBHBIE CITIOCOObI peLleHus;

-YMEeTb CTPOUTH PACCYKACHUSI;

-yMeTh BBIJIEIIATh CYIIECTBEHHYIO MH(MOPMALIMIO U3 TEKCTa;

-OpUEHTUPOBATHCS Ha pa3HOOOpasre CriocoO0B PEIIECHHUS.

B npeameTHOM HanpaB/eHHH:

-OBJIaJIeHUE 3HAHUSIMHU U YMEHUSMHU, HEOOXOIUMbBIMU ISl U3yUYE€HUSI MATEeMaTHKH U
CMEXXHBIX TUCLHUILINH;

-OBIa/ieHre 0a30BbIM MOHATUHHBIM anapaToM 10 OCHOBHBIM pa3jiefiaM COJIepKaHus;
-OBJIa/ICHUE YMEHUEM pelllaTh TEKCTOBbIE 3a4a4u apU(PMETUUECKUM CIIOCOO0M,
UCIIOJIB3YsI Pa3JIMYHbIE CTPATETMU U CIIOCOOBI PacCyKI€HHUS;

-OCBOEHHE Ha HaIJIJHOM yPOBHE 3HAaHUM O CBOMCTBAX IJIOCKUX U MPOCTPAHCTBEHHBIX

¢uryp;



-pa3BUTHE yMEHHUH U3BIEeKaTh HHOOPMAIUIO, IPEICTABIECHHYIO B Ta0IHLAX, Ha
auarpammax, rpapukax;

-(bopMUpOBaHKE YMEHHUH (HOopMANH3aLUK H CTPYKTYPHPOBAHHs HHHOPMALINH, YMCHHS
BBIOMPATE CIIOCOO MPEICTABICHHUS JaHHBIX B COOTBETCTBUH C MOCTABIICHHOW 3a1a4ei —
TaOJIHUIIBI, CXeMBI, IPadUKU, AUArPaMMBbL;

[EePEBOIMTD YCIOBHS 3a[Ja4l Ha MaTeMaTU4eCKUH S3bIK;

UCIIO0JIB30BaTh MCTO/AbI pa6OTI>I C HpOCTCﬁHlHMH MaTeMaTHUYECCKUMHU MOJCIIAMU,

COCTaBNIATH OYKBEHHBIE BBIPAXKEHUS U (POPMYJIBI [10 YCIIOBHAM 3a/1a4;
OCYILECTBJISITH B BEIPOKEHUSAX U (POPMyJIaX YUCIOBbIE MMOJCTAHOBKU U BBITIOTHATD

COOTBETCTBYIOIINE BbIUUCIEHUS;

- pelaTh TEKCTOBBIC 331a4H AlreOpandeckuM METOIOM,;

- BBIYMCIIATH TUIOIIAH, TIEPUMETPHI, 0GBEMBI MPOCTEHIIINX FeOMETPUUECKUX QUTYD
(Ten) o popmynam;

- IOHMMAaHHUE U UCTIOJIb30BaHHEe UH(POPMALIKH, IPEICTABIEHHON B (popMe TaOIHUIIbI.

B pesy/ibTaTe H3y4yeHHsI Kypca ydaliHecsi HAy4aTcs:

-IIPUMEHSATH TEOPHIO B PeLIEHUH 3a1ad.

-IPUMEHSTH TIOJTyUYeHHbIe MaTeMaTHUECKHe 3HAaHUs B PEIIEHUH )KU3HEHHbIX 3a/a4.
-ONpeeNaTh TUIl TEKCTOBOM 3a/1aui, 3HaTh OCOOEHHOCTU METOJIUKH €€ pellleHus,
UCIIOJIB3YS TIPU 3TOM pa3Hble CIIOCOOBI.

-BOCIIPUHUMATh U YCBaWBaTh MaTepHall JOMOIHUTENIBHON JTUTEPATYPBI.

-MCII0Ib30BaTh CIIELHATBHYI0 MaTEMaTHYECKYI0, CIIPAaBOYHYIO JIUTEPATypy AJs [IOUCKA
He0OX0IuMOM NHPOPMAIUH.

-aHaAJIU3UPOBATh MOJIYUECHHYIO HH(OPMALIHUIO.

- WCITOJIB30BATh JOMOJIHUTEIBHYIO MATEMATHYECKYIO TUTePaTypy C Leblo yIiIyOieHus
MaTepHralia OCHOBHOTO Kypca, paclIipeHus Kpyrosopa, (opMupoBaHus
MHPOBO33PEHHUS, PACKPBITHSI IPUKIIAJHBIX aCIIEKTOB MaTEMATHKHU.

-WJLTIOCTPUPOBATh HEKOTOPBIE BOMPOCHI IPUMEpPaMHU.

- HCIIOJIB30BATh MMOJTy4eHHBIE BBIBOJbI B KOHKPETHON CUTYaLlUH.

- MOJTB30BATHCS MOTYYSHHBIMU T€OMETPUIECKUMHU 3HAHUSMU U IPUMEHSTh UX Ha
TIPaKTHKE.

-pemaTh YUCIOBbIe U TEOMETPUUECKHE TOJOBOJIOMKH.

- IJTAHUPOBAThH CBOIO pabdoTy;

-TI0CTIEIOBATENBHO, JJAKOHUYHO, TOKa3aTeJIbHO BECTU PACcCyKIEHUS;

-(UKCHPOBATh B TeTPadl HHPOPMAIIHMIO, UCTIOIB3Ysl Pa3InyHbIe CIIOCOObI 3aIUCH.



Conaep:kaHue NporpamMmmbl

Ymncia 4 BoruncaeHus (44)

Yucna: HaTypajibHbIE, pallMOHATbHbIE, UppalMoHalbHble. COOTBETCTBHS MEXKIY
YUCIIaMH U KOOPAMHATaMHU Ha KoopauHaTHOM siyde. CpaBHenue uncen. CranaapTHas
3anuch uucell. CpaBHEHHE KBaJpaTHBIX KOpPHeH M pallMOHaNbHBIX Yucell. [lonsTue
npoueHTa. TekcToBbIe 3a/1a4i Ha MPOLEHTSI, IPOOH, OTHOILEHHS,
IIPOMOPIHUOHATIBHOCTE. OKpYTieHHEe YHUCEIL.

Aunredbpanyeckue BbipaxkeHHus (2 1)

Breipaxenus:, Toxaecrsa. O6iacts onpezeneHus BbipaxeHuid. CocTapnenne OyKBEeHHBIX
BBIP@XKEHHUIA, 110 3a7a4aM WK 1o ueprexxaM. OaHounenbl. MHorouiensl. JlelcTBus ¢
OJIHOYJIEHAMH U MHOTOWIeHaMHU. DOpMYJIbI COKpaIlleHHOro YMHOXKeHHU. Pasznoxenue
MHOro4JieHoB Ha MHOuTeNn. CokpalieHne anredpandeckux apoodeil. [Ipeodpasosanue
YHCIIOBBIX BRIPAXKEHHM, COJIepPIKaINX KBaJApaTHble KOpHU. CTeneHsp ¢ LeIbiM
MoKa3aTesieM U UX cBoicTBa. KopeHb n-0il cTeneHH, CTeNeHb ¢ paliOHaIbHBIM
noKazaTeseM U UX CBOMCTBA.

YpaBHeHusl, cucTeMbl ypaBHeHuii. HepaBeHcTBa, cucTeMbl HepaBeHETB (6 1)
YpaBHenust ¢ onHO# nepemeHHOM. KBanpaTtHble ypaBHenus. Henonnoe kBaaparHoe
ypaBHeHHe. Teopema Buera o kopHsax ypaBHeHu:. MccnenoBanue KBaJpaTHBIX
ypaBHeHUH. JIpoOHO-paliioHalIbHbIEe YpaBHEHUsI. Y pABHEHUS C JIBYMs [IEPEMEHHBIMU.
CucTeMbl ypaBHEeHUH. MeTO bl pellieH!s] CUCTEM YpPaBHEHHMI: NTOACTAHOBKH, METO/
CIIOKeHMsl, Tpauyeckuii MeTol. 3a1a4y, pelaeMble ¢ IOMOILBIO YPaBHEHUN WK
cucteM ypaBHeHU. HepaBeHcTBa ¢ 0qHOM epeMeHHONW. CucTeMbl HEpaBEHCTB.
MHOXXeCTBO pellIeHH KBaApaTHOrO HepaBeHCTBA. MeTobl peleHNs] HEPABEHCTB U
CHUCTEM HEPaBEHCTB: METOJ] HHTEPBAJIOB, rPa(pUUECKUl METOI.

@yukuuu u rpadgukH (5 4)

[Toustue dyukmuu. @yakums u aprymeHT. O01acTh onpeaeneHus GyHKLIHH.
O6uactb 3navuenuit dpyukuuu. ['padux dyakuun. Hymu dynxuun. Oynkius,
BO3pacTarolas Ha oTpe3ke. OyHkuus, yObiBatoias Ha oTpe3ke. JIunelinas
byHkuus U ee coiicTBa. ['padux muHeHOM QyHKIMHU. YTI0BOH KO3hPUIEHT
bynkuun. O6paTHO NponopiruoHaibHas GyHKLUS U ee cBoicTBa. KBaaparnyHas
byHkuus u ee cBoricTpa. [ paduk kBagparuuHoit pyHkuuu. CteneHHast GyHKIUS.
YerHas, HeyeTHas QyHKUMs. CBONWCTBA Y€THOM U HEUETHOHN CTENEHHBIX (QyHKLIUHA.
['paduku creneHHBIX QyHKIMH. MakcuManbHOe U MUHUMAaIbHOE 3HaueHue. UteHue
rpadukoB ¢pyHkImiA. OcOOEHHOCTH PACIIONIOKEHUS B KOOPIUHATHOM TJIOCKOCTH
rpauKOB HEKOTOPHIX (PYHKLUK B 3aBUCUMOCTH OT 3HAUEHHUS MapaMeTPOB, BXOSIINX B
(dopmybl. 3aBUCHUMOCTD MEX/Y BEIHYNHAMMU.

TexcToBble 3a1a4H (2 4)

3agaum Ha IPOLIEHTHI, 3a1a4M Ha ABWIKEHUE, 3a7]a4 Ha BhIYHUCIIeHHe o0beMa paboThI,
3a/la4y Ha MPOLIEHTHOE COJep)KaHUe BEIIECTB B CIUIABaX, CMECSAX U PacTBOpax, CIIoCOOL!
UX pEeLLIEeHMUS.



TpeyroabHuku (4 4)

BricoTa, Meana, CpeHsis JIUHUS TPeyrojbHUuKa. PaBHOOEAPEHHBIN 1
PaBHOCTOPOHHWMIA TPeyroJbHUKY. [Ipi3HaKy paBeHCTBa U OA00Ms
TpeyroJibHUKOB. Perenne TpeyroabHUKoB. CyMMa yIiloB TpeyTrOJbHUKA.
CaoiicTBa NIpsIMOYTOJIBHBIX TpeyronpHuKoB. Teopema ITudaropa. Teopema
CHHYCOB U KOCHHYCOB. HepaBeHCTBO TpeyronbHHUKOB. IInomans TpeyroasHuKa.

MHOroyroJibHuKH (2 4)

Bubl MHOTOYTOTBHUKOB. [lapannenorpamm, ero CBOMCTBA U MPU3HAKH.
[Tnomans mapamienorpamma. PoM6, npssMoyronbHUK, KBajpar. Tpanenus.
Cpennsist munus Tpaneiun. [Inomans Tpanennu. I1paBuibHble MHOTOYTOJBLHUKH.

OxpyxHocTh (4 4)

KacatenbHasi K OKpY>KHOCTH U ee cBolcTBa. LIeHTpanbHblli U BIIMCAHHBIN YTJIbL.
OKpY)KHOCTbB, OITUCAHHAS OKOJIO TpeyroibHuKa. OKpY)KHOCTb, BIIMCAHHAs B
TpeyroabHUK. CBOMCTBA ONMMCAHHOTO U BIUCAHHOI'O YEThIPEXyroibHUKa. JlnuHa
okpy>xHoctu. [Inomans kpyra.

IIporpeccun: apudmeTndeckasi 1 reomerpuyeckas (3 4)

YucnoBele MOCaeA0BaTeIbHOCTH. Apudmerryeckast nporpeccust Pa3HocTh
apumeTrdeckoi nmporpeccun. @opmyia n-oro wieHa apupMeTu4ecKon
nporpeccud. @opmMyna CyMMBbI N-4IEHOB apu(MeTHUECKOU TTPOrpeccui.
["'eomeTprueckas nmporpeccus. 3HaMeHaTeNlb FEOMETPUYECKON TPOTrPECCUH.
dopmyia n-oro wieHa reoMeTpuyeckoil mporpeccun. @opmysa CyMMBbI N 4JIEHOB
reoMeTpudeckoit nporpeccun. CymMma 6€CKOHEYHOU reOMEeTPUUYECKON TPOrPECCHH.

PelieHne TPeHHPOBOYHBIX BAPHAHTOB W 3aJaHHUI M3 OTKPbITOro 0aHKa
3aganni I'UA-9 (2 u)



KaJICHIIapHO-TBMaTH‘leCKOB IJIAHUPOBAHHUEC

No Tema Jlata no JlaTa o
TUIaHy ¢axTy
1 || ToxxnecTBeHHBIE IpeoOPa30BaHUs PALIHOHAIBHBIX
BBIPAKEHUH.
2 || ToxxnecTBeHHbIE IPe0OPa30BaHUs PALMOHABHBIX
BBIPaXKEHUH.
3 || Pemrenne kBampaTHEIX ypaBHEHUH | ”

4 || PauroHanbHbIE ypaBHEHHUS KAK MaTeMaTUYECKHE
MOJIEJIN PEeAJIbHBIX CUTYaAlLlUH.

5 || Cuctembl TMHENHBIX HEPABEHCTB C OAHOMN
nepeMeHHoi. DOpMyJibl COKPAILIEHHOTO YMHOKEHUSI.

6 || CucTeMbl IMHENHBIX HEPABEHCTB C OHOMN

[IEPEMEHHOU.
7 || KBanpaTHsle ypaBHeHus. PellleHne TpeyronpHUKOB. || |
8 || Jpo6HO-panuoHabHbIe YpaBHEHHS. | I
9 H YpaBHEHUs ¢ ABYMs IEPEMEHHBIMHU. I[ ”

10 || 3apauu, perraeMble ¢ MIOMOUIBIO YPaBHEHUH WU
CHUCTEM YpaBHEHUM.

11 || 3amayu, pemraemple ¢ IOMOIIBIO YPaBHEHUH WU
CHUCTEM YpPaBHEHU.

12 || HepaBeHncTBa ¢ onHo# nepemeHHOU. CHCTeMbI
HEpPaBEHCTB.

13 || Jluneitnas ¢yHkuus u ee cBoiictpa. [ paduk
JTUHEHHOU QPYHKIUH.

14 || O6patHO ponopurOHaTbHAsS QYHKIIHS U ee
CBOJCTBA.

15 || KBagparuunas ¢pyHkuus u ee cBoiictpa. I paduk
KBaJpaTUYHOU (PYHKIIHH.

16 | Crenennas QyHkuusi. YeTHas, HeueTHass QYHKIIHA.
CpolicTBa 4eTHOM M HEYETHOM CTENEHHBIX (QYHKIIHIA.

17 || OcobGeHHOCTH PaCTIOIOKEHUS B KOOPAUMHATHOM
IUIOCKOCTH Irpa(pKOB HEKOTOPBIX (QYHKIHI B
3aBUCUMOCTH OT 3HaY€HHUs NMapaMeTPOB, BXOISIIMX B

bopMyIIBL.

18 || 3amauu Ha ABUMOXKEHMWE. 3a1a4d HA BBIUMCIIEHUE 00beMa
paboThI

19 || 3azayu Ha MPOLEHTHOE COAEPIKAHKE BEIECTB B
CIIJIaBaX, CMECSIX ¥ pacTBOpax

20 || Bricota, Mmenuana, cpeHssl JTUHUS TPEYTOIbHHUKA.
PaBHOOEApEHHBII ¥ PABHOCTOPOHHHUN TPEYTOJbHHUKH.




21 || [lpu3Haku paBeHCTBA U MOAOOMS TPEYTOJBHUKOB.
Pemenue tpeyronbaukos. Cymma yrioB
TPEYTOJbHHUKA.

22 || CBoiicTBa MpSIMOYTOJIbHBIX TPEYTOJIBHUKOB. Teopema
[Tudaropa.

23 || HepaBeHncTtBo TpeyronbHuKoB. [ nomans
TPEyTroJbHUKA.

24 || Buasl MHOTOYrosbHUKOB. [Tapannenorpamm, ero
CBOMCTBA U Npu3HaKu. [ lnowmans napauiesorpamMmma.

25 || PoM0, mpsiMoyrosibHUK, KBaapar. Tpanenus.
Cpennsist nunus tpaneuun. [nomanes Tpanenuu.

26 || KacaTtenbHas K OKpY)KHOCTH U €€ CBOUCTBA.
LlenTpasibHbIE ¥ BOMCAHHBIE YTJIbL.

27 || Okpy»XHOCTb, OTUCAHHAS OKOJIO TPEYTOJIbHUKA.
OKpy»KHOCTb, BIUCAHHASI B TPEYTOJIbHUK.

28 || CpolicTBa OMMCAaHHOTO U BIMCAHHOTO
YEThIPEXYTOJIbHUKA.

29 || AnunHa okpyxHocTH. [ momaas kpyra.

30 || [TocnenoBaTenbHOCTH. AprMeTHYeCcKast MPOrpecCusl.

31 || ®opmyna n-oro 4ieHa apupMeTUIECKORTIPOrPECCHH.
Popmyia CyMMbI N-4JIeHOB apubMeTHIECKOH
IIPOrpeccu.

32 || I'eomeTpuueckas nporpeccusi. @opmyJia n-oro ujieHa
re€OMETPUYECKOM MPOrpeccu.

33- || Pemuenue TpeHUPOBOUYHBIX BAPUAHTOB.
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