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IMosicuuTeIbHAS 3aIMCKA

JlaHHast mporpamMma BHEYPOUYHOU AesTEIbHOCTH «MartemaTuyeckasi rpaMOTHOCTb)
NOArOTOBJIEHA I yyamuxcs 9 kinaccos. [Iporpamma cocTaBiieHa B COOTBETCTBUU C
TpeboBaHusIMU DeepaTbHOr0 rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO
oOmiero oopazoBanus 2-ro nokojenus. B pamkax peanuzanuu @I'OC noj BHeypouHOH
JEeSTENIbHOCTBIO ClIeyeT NOHUMAaTh 00pa30BaTeNbHYIO 1€ATeIbHOCTD, HAPABICHHYIO Ha
JOCTH)KEHUE MIIAHUPYEMBIX PE3yIbTaTOB 00YUEHUS: JINYHOCTHBIX, IPEIMETHBIX U
MeTanpeaMeTHbIX. Cpeau npeaMeToB, GOPMUPYIOIINX UHTEIEKT, MaTeMaTHKa 3aHUMAaeT
1epBoe MECTO. XOopolasi MaTeEMAaTUYECKasi OATOTOBKA HY’KHA BCEM BBIITYCKHHUKAaM IIKOJIBI. TeM
e yJaluMcs, KOTOpbIE B IIKOJIE MPOSBISIOT BRIPAXKEHHbBIN HHTEPEC K MaTeMaTHKe,
HE00XO0IMMO MPEJCTABUTH IOTIOJHUTEIbHBIE BO3MOKHOCTH, CIIOCOOCTBYIOIINE X
MaTeMaTHYeCKOMY Pa3BUTHIO.

[Tpu oTOGOpe comepaHus MPOrPaMMbI HCITOITB30BaHbI OOIIEAUIAKTHUECKUE TIPHHITHTIBL:
AOCTYITHOCTHU, TPCCMCTBCHHOCTH, HpaKTHHGCKOﬁ HAITPaBJICHHOCTH, yqéTa WHAWBUAYAJIbHBIX
CIOCOOHOCTEH 1 ocHIIbHOCTH. [IpH peanu3anuu coaepKaHus IPOTPaMMbl YIUTHIBAIOTCS
BO3PACTHBIC U MHAUBUAYAJIbHBIC BO3MOXHOCTH ITOAPOCTKOB, CO3AAIOTCA YCIIOBUA IJIA
YCHENIHOCTH KaXKJ10TO peOEHKaA.

Pa3zpaboTka manHOTO Kypca 00yclIOBIe€Ha OTCYTCTBUEM B Kypce anreOpbl 1 reoMeTpun 9 kiacca
TEM, PACCUMTAHHBIX HA TIOBTOPEHHE B TIOJTHOM 00BEME MaTEMAaTUKH 5-9 KIIaCCOB.

esas kypca: 06001UTh U CHCTEMATU3UPOBATH 3HAHUS YYAIIUXCS [0 BCEM pazjesiaM
MaTeMaTUKH ¢ 5 Mo 9 KJ1acchl, MOATOTOBUTH K YCHENTHON cAadye SK3aMeHa.
3agaum Kypca:

e  @®opMmupoBaTh 00IME YMEHUS U HABBIKU 10 PEIICHUIO 33724 U

MOMCKY 3TUX PEILICHUM;
o Pa3BuBarh JIOrnyecKOe MBILUICHUE YUALIUXCS;
e OkaszaTb noMoIIb B ITIOATrOTOBKE K caaue OI'D;
e JlaTh BO3MOXKHOCTH NMPOAHATH3UPOBATH CBOM CIIOCOOHOCTH;
e  @opMHUpOBaTHh HABBIKU UCCIENOBATEIBCKON AEATEIBHOCTH;
o BocnuteiBarh 1eneycTpeMIEHHOCTh U HACTOMYMBOCTD MPU PELIEHUH 3a/1a4.

Metoab! 1 (popMBbI 00yUeHHS

Jlnis paboThI € yHalMMHUCS UCIIONIB3YIOTCS caenytomue (GpopMbl pabOThI: JEKIUH, TPAKTUYECKHUE
paboThl, TECTUPOBAHUE, BHICTYIUICHHS C IOKIaJaMH: «3aIlUTa PEIICHUs», «BBIBO (pOpMYII»,
«JI0Ka3aTeNbCTBO TEOPEMM.

3agaHusi HanpaBJIeHbI HA MPOBEPKY TAKUX KauyecTB MaTeMATH4YeCKO MOAr0TOBKHU
BBINNYCKHUKOB, KaK:
e yBEpEeHHOE BiaJicHHE (HOPMaIBLHO-ONEPATUBHBIM alredpanyecKuM amnmnapaTom;



YMCHHUC PCIINUTH IJIAHUMCTPUUYCCKYIO 3aaaudy, IMPUMCHSASA PaA3JIMYHBIC TCOPCTUYCCKUC
3HaHUS Kypca TeOMETPHH,

YMEHHE DPElINTh KOMIUIEKCHYIO 3ajiauy, BKIIIOUAIOLIYI0 B ce0sl 3HaHHS W3 Pa3HbIX TEM
Kypca;

YMGHI/IG MaAaTCMATHUYCCKHU FpaMOTHO " SICHO 3aIIucCaThb pemeHHe, HpI/IBOI[H HpI/I 3TOM
HEOOXOIMMEIE MTOSICHEHU U 000CHOBAHUS;

BJIa/ICHUE IIUPOKUM CIIEKTPOM MPUEMOB U CIIOCOOOB PACCYKACHHIA.

KiroueBble BocmuTaTe/IbHBIE 321244 U (JOPMBI OPraHU3aIUM HA 3aHATHH.
BHeypouHast JesiTeTbHOCTD SBIISIETCS COCTABHOW YacThI0 Y4eOHO-BOCITUTATEIHHOTO TIpoIiecca u
OJIHOM U3 OpM OpraHU3aAHUHA CBOOOJHOTO BPEMEHH YUAIUXCSI.

Bocnuranue Ha 3aHATUSIX NIKOJIBHBIX KYypCOB BHeypquoﬁ ACATCIIbBHOCTH OCYHICCTBIIACTCA
PEUMYIIECTBEHHO Yepes:

BOBJICYCHHEC MIKOJIBHUKOB B HHTCPECHYIO U IOJIC3HYIO AJId HUX ACATCIIBHOCTh, KOTOpas
nmpeaoCTaBUT UM BOSMOXKXHOCTb CAMOPCAIN30BaTLCS B Heﬁ, HpI/IO6peCTI/I conraJibHO
3HaAYUMBbIC 3HaHUA, Pa3BUTH B ceOe BayKHBIE AJI CBOCTO JIMYHOCTHOT'O Pa3sBUTUA COLIMATIBHO
3HAYUMBIC OTHOIICHUSA, ITOJTYYUTD OINLIT YUACTHUA B COLIMAJIBHO 3HAUYUMBIX JCJIAX;

¢dbopmMHpOBaHUE B KPY)KKAX, CEKLHUAX, KIy0ax, CTyIUsAX U T.II. I€TCKO-B3POCIBIX
00IIIHOCTEH, KOTOPBIE MOTJIH OBl OOBEIUHATH JETEH M MEIaroroB OOIMMMH MTO3UTHBHBIMHU
OSMOLUAMU U JOBEPUTEILHBIMU OTHOLLICHUSAMHU APYT K APYTY;

CO34aHUC B ACTCKUX KOJUICKTHBax Tpazmunﬁ, 3aar0X UX YWICHAM ONPCACIICHHBIC
conuaJIbHO 3HAYHMMBbIC (1)OpMI)I IIOBCIACHMU,

MOJAEPKKY IIKOJIBHUKOB € APKO BBIPAKEHHOMN JTUAEPCKON MO3UIMEN U YCTAHOBKOM Ha
COXPAaHCHUC U NTOAACPKAHNEC HAKOIIJICHHBIX COIMUAJIbHO 3HAYUMBIX Tp&I[HI.[HfI;

IMOOHIPCHHUE NEJaroraM J€TCKUX NHUIUATHUB U JCTCKOI'0 CaMOYITPaBJICHHS.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Kypca

JInyHocTHEIE

1.

CIOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPHATHIO MaTEMAaTHYECKUX 0OBEKTOB, PACCYKACHUH,
peleHui 3a1a4, pacCMaTPUBAEMBIX MPOOIEM;

YMEHHE CTPOUTH PeueBble KOHCTPYKIMH (YCTHBIE U MMCbMEHHBIE) C UCIIOJIb30BAaHUEM
M3yYEHHON TEPMHUHOJOTUU U CUMBOJIUKH, IOHUMATh CMBICJI IOCTABJIEHHOM 3a/1a4H.
Ocy1IecTBIATH MEPEBO/] C €CTECTBEHHOTO SI3bIKa HA MaTeMaTUYECKU U HA00OpOT.



MeranpeamerHble

1.

YMEHUE IIaHUPOBATh CBOIO JEATEIBHOCTh ITPH PELICHUH Y4EOHBIX MaTeMaTHYECKHUX 3a7ad,
BUJICTh PA3JIMYHbIC CTPATETUH PEILICHH 3a/1a4, OCO3HAHHO BHIOMPATh CIIOCOO peIIeHUs;

2. yMeHHue paboTaTh ¢ y4eOHBIM MATEMATUYECKUM TEKCTOM (HAXOIUTh OTBETHI HA
MOCTaBJIEHHBIE BOIIPOCHI, BBIIEISATH CMBICIIOBbIE (DparMeHThI);

3. yMEHME NPOBOJAUTH HECIOKHBIE T0KA3ATEIbHbIE PACCYKICHHUS, ONTUPAsCh HA U3YyUEHHBIE
onpeJieleHus, CBOMCTBA, MPU3HAKHU; PACIIO3HABATH BEPHbIC U HEBEPHBIC YTBEPIKICHHUS;
WJUTIOCTPUPOBATH IPUMEPaMH U3yUYEHHbIE IOHATUA U (DAaKThI; ONPOBEPraTh C IOMOIIbIO
KOHTPIPUMEPOB HEBEPHBIE YTBEPKICHNUS;

4. ymeHue AEMCTBOBATH B COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM, COCTABIISITh
HECJIOXKHBIE aJITOPUTMbI BBIYUCICHUN U TTIOCTPOECHU;

5. npuMeHeHHue NPUEMOB CaMOKOHTPOJIS MIPH PEIICHUH y4eOHbIX 3a/1a4;

6. yMEHME BUAETh MAaTEMAaTUUYECKYIO 33/1a4y B HECIOKHBIX IPAKTUYECKUX CUTYyalUsX.

IIpeamerHbie

1. BmageHue 0a30BBIM MOHATUHHBIM aIlllapaToM MO OCHOBHBIM pa3/ieliaM COJIep KaHMUS;

2. BIaJileHUE HaBbIKAMH BBIYMCIICHUHN C HATYpaIbHBIMU YHCIIaMU, OOBIKHOBEHHBIMH U
JECSITHYHBIME JIPOOSMU, MOJOKUTEILHBIMHA U OTPUIATEIILHBIMH YUCIIAMU;

3. yMeHHe peliarh TeKCTOBBIC 3a/1a4l apU(PMETHIECKUM CIIOCOO0M, UCIIONIB3YS Pa3INYHbIC
CTpaTeruu U CocoObI pacCyKICHHUS;

4. ycBOEHHE Ha HarJIAJHOM YpPOBHE 3HaHUN O CBOMCTBAX IJIOCKUX U MPOCTPAHCTBEHHBIX PUTYD;
MprOOpeTeHNE HABBIKOB UX H300PaKEHUS; YMEHHE UCIIOJIb30BATh TEOMETPHUSCKUN S3BIK TSI
OMMCaHUs NPEAMETOB OKPYKAIOIIETO MUPA;

5. mpuoOpeTeHHe OMbITa U3MEPEHHUS JUTHH OTPE3KOB, BEJTMYUH YIJIOB, BEIUMCICHUS TUIOIMIACH 1
00BEMOB; MIOHUMaHUE UJIEU U3MEPEHUE UIMH TUIoIIaiel, 00bEMOB;

6. 3HAKOMCTBO C UAESIMH PaBEHCTBA PUTYp, CHMMETPUU; YMEHHE PACIIO3HABATh U N300paxarh
paBHBIC U CUMMETPUYIHBIC (QUTYPBI;

7. yMeHHE NPOBOAUTH HECIOKHBIE MPAKTUUECKUE PACUEThI (BKIIOUAIOIINE BHIYUCICHUS C
MPOLIEHTAaMU, BBITTOJIHEHUE HEOOXOAUMBIX U3MEPEHUH, HCIIOJIb30BAHNE TPUKUAKHU U OLICHKH);

8. wucmosb30BaHUE OYKB /IS 3aITUCH OOIIUX YTBEPKACHUH, (OPMYII, BIpAKEHUN, YPAaBHCHHUI;
YMEHHE ONEPUPOBATH MOHATUEM «OYKBEHHOE BBIPAKECHHEY, OCYIIECTBIIATH JIEMEHTAPHYIO
NESATEIbHOCTD, CBI3AHHYIO C IIOHATUEM «yPaBHEHUEY;

9. BBINOJIHEHHE CTAHJIAPTHBIX MPOLIEYP Ha KOOPAUHATHON IIJIOCKOCTH;



10. moHMMaHue U UCTIONb30BaHUE UH(OPMAIINH, TIPEACTABICHHON B (hopMe TabIu1], CTOI0YaTOM
Y KpYroBOM JuarpamMMbl;

11. ymeHue pemath MpocTeime KOMOMHATOPHBIC 3a/1a4l TTepeOOPOM BO3MOKHBIX BAPHAHTOB.

12. BBIYMCIINTENBbHBIC HABBIKK: YMEHUE IIPUMEHATH BBIYNCIUTEIbHBIE HABBIKU IIPH PEIICHUN
NPAaKTUYECKHX 3a/1a4, OBITOBBIX, KYJTMHAPHBIX U IPYTUX pacueTax.

13. reoMeTpuyeCcKre HaBBIKM: YMEHHE PACCUUTATh IJIOLIA b, IEPUMETP MPHU PELICHUN
MPAKTUYECKUX 3a7]a4 HA COCTABJICHUE CMEThl HAa PEMOHT IMOMEIICHUM, 3aa4K CBA3aHHbIE C
IU3aHOM.

14. ananu3upoBaTh U OCMBICIUBATH TEKCT 3aJa4M; MOJICIUPOBATH YCIOBUE C MOMOIIBIO CXEM,
PHUCYHKOB; CTPOUTH JIOTHUECKYIO LIEMOYKY PAaCCyKIECHUIN; KpUTUUECKU OLICHUBATDH MOJIYUYEHHBIH
OTBET;

15. pemaTs 3a1a4u U3 peaNbHOM MPAKTUKH, UCTIONB3YS MPU HEOOXOTUMOCTH KaJIbKYISATOD;
16. n3BnekaTh HEOOXOAUMYIO MH(OPMAIUIO U3 TEKCTA, OCYIIECTBIATH CAMOKOHTPOJIb;

17 n3Bnekats HHGOPMAITUIO U3 TAOIHUI] U TUArPaMM, BBIIIOJHATH BRIYUCICHUS 110 TAOIUIHBIM
JaHHBIM;

18. BBIMOIHATH cOOp MHPOPMALIMK B HECTIOKHBIX CITydasix, MPeACTaBIsATh, HHPOPMAIUIO B BUE
TaOJIUIl ¥ IUarpaMM, B TOM YHCIIE C IOMOIIBI0 KOMITBIOTEPHBIX TIPOTPaMM;

19. ctpouthb peueBble KOHCTPYKIINH;

20. n3o0paxkath reomeTpruecKkue GUrypa ¢ mOMOIIbI0 HHCTPYMEHTOB M OT PYKH, Ha KJIETYATON
Oymare, BBIYUCIATD TUIOMAAHN (UTYDP, YMETh BBIIOIHATH PACUEThI 10 PEMOHTY KBapTHUPHI,
KOMHATBI, y4acTKa 3eMJIH U Jp.;

21. BBITIOJTHATH BBEIYMCIICHHS C PEaJIbHBIMHA JAHHBIMHU,

22. IPOBOJIUTH CIIyYalHbIE SKCIIEPUMEHTHI, B TOM YHCJIE C TOMOIIbIO KOMIIBIOTEPHOTO
MOJEIMPOBaHUA, HHTEPIPETUPOBATH UX PE3YIbTATEL

Conep:xkanue nporpaMmmsl
1. BBenenue (2 4)
2. Ymucaa u BbluucjaeHus (2 1)
Uucna: HaTypalbHbIE, palliOHaIbHbIE, HppallMOHAIbHBIE. COOTBETCTBUS MEKIY YMCIAMU U
KOOpAMHATAMH Ha KOOPAMHATHOM Jiyde. CpaBHeHMe yncell. CTanaapTHas 3alluCh YACE.
CpaBHeHue KBaJpaTHBIX KOpHEH M palMoHalbHbIX uucell. [londarue npouenTa. TekcToBble
3aJjaud Ha IPOLIEHTHI, APOOH, OTHOIIEHUS, TPONOPLHOHAIBHOCTh. OKpYIJIEHHE YHCEN.

3. Auredpanyeckue BbIpa:keHus (2 4)
Bripaxkenusi, Toxxaectsa. O6macts ornpeeneHus Beipaxennid. CocraBieHne OyKBEHHbBIX
BBIPAXEHUM, MO 3a7a4aM Wid 1o yepTexaM. OpHounenbl. MHorousneHnsl. JleicTBus ¢



OJHOYJICHAaMHU U MHOI'OYWJICHaAMU. CDOpMyJ'H:I COKpPALICHHOI'0 YMHOKCHUA. Paznoxxenune
MHOTO4YWICHOB Ha MHOXKUTEeU. CokparieHue anredpandeckux npoodeid. [IpeodpazoBanue
YUCIIOBBIX BI:Ip@.)KCHHﬁ, COACPpIKAIINX KBAAPAaTHBIC KOPHHU. Crernens ¢ L CJIBIM IIOKa3aTeCJIEM U UX
cBoiicTBa. KopeHb n-oii cTeneHu, CTENeHb ¢ palliOHaIbHBIM [TOKA3aTeJIEM U UX CBOMCTBA.

3 YpaBHeHus, cucrembl ypaBHeHuii. HepaBeHncTBa, cucreMbl HepaBeHCTB (6 1)
VYpaBHeHus ¢ onHoM nepemeHHoN. KBanparHsle ypaBHeHus. HenonHoe kBagpaTHOE ypaBHEHHUE.
Teopema Bueta o kopHsx ypaBHeHHs. VcciienoBanue KBaapaTHbIX ypaBHEeHHH. [[poOHO-
palMoOHaIbHbIE YPAaBHEHUS. Y paBHEHNUS C ABYMs IlepeMeHHbIMU. CUCTEMBI ypaBHEHUI. MeToibl
pEILIeHUs CUCTEM YpaBHEHHIl: MOJCTAaHOBKH, METO/] CIIOKEHHUs, Tpadudeckuii Meto. 3aiayu,
pelaeMsbIe ¢ IOMOILBI0 YPABHEHUN UJIM CUCTEM ypaBHEeHM. HepaBeHCcTBa ¢ OJHON IEPEMEHHOM.
CucreMbl HepaBeHCTB. MHOKECTBO PEIIEHU KBAIPATHOTO HEPABEHCTBA. METOIbl peIICHUS
HEPaBEHCTB U CHCTEM HEPaBEHCTB: METOJ MHTEPBAJIOB, IrpaUIeCKHil METO/.

4 @yuxkuuu u rpaguxu (5 49)

[onsarue ¢pynkuuu. Oynkuus u apryment. O6nacTsb onpeaencHus QyHKIHH.

Ob6nactb 3HaueHuit pynkuuu. ['padpuk pynkuun. Hynu ¢pynkunn. OyHkims,
BO3pacrarias Ha orpe3ke. OyHKwus, yObIBarolas Ha oTpe3ke. JInneinas
¢ynkuus u ee coricTBa. ['paduk nuHeitHON QyHKIIUN. YTI0BOH KO3hPUIEHT
¢bynkuu. OOpaTHO MpoNOpIMOHaTbHAsS GYHKIHS U ee cBoiicTBa. KBampaTuunas

¢ynkuus u ee cBoiicTBa. I'paduk kBagpaTnuHoi pyHkuuu. CreneHHas GyHkms. YeTHas,
HedeTHas pyHKus. CBOHCTBA YETHOW M HEUETHOM CTETICHHBIX (DYHKIIHIA.

['paduku creneHHbIX QPyHKIMNA. MakcUMallbHOE 1 MUHUMAJIbHOE 3HaueHue. YTeHne rpaukoB
byskuii. OCOOEHHOCTH PACTIOIOKEHUS B KOOPAMHATHOM MIIOCKOCTH TPadUKOB HEKOTOPBIX
GyHKIMI B 3aBUCUMOCTH OT 3HAUEHUS TapaMeTPOB, BXOIAIINX B (POpMYIibl. 3aBUCUMOCTh
MCKAY BCIMYNHAMU.

5 TekcroBble 3agaum (2 4)
3amaun Ha IPOLEHTHI, 3a7]aud Ha JIBM)KEHUE, 33/1a4U Ha BhIYHCIIEHUE 00beMa paboThl, 3a7aun Ha
MPOIIEHTHOE COJIEp’KaHUe BEIIECTB B CIIaBaX, CMECSIX U PACTBOPAX, CIIOCOOBI UX PELICHHS.

7. TpeyrojibHuku (4 4)
BricoTa, Meanana, cpeHss TUHUS TpeyrojibHuKa. PaBHOOEIpEeHHBIN 1

PaBHOCTOPOHHUM TpeyroabHUKH. [Ipr3HaKky paBeHCTBA U 10100
TPEYroJabHUKOB. Pemienne TpeyroiibHUKOB. CyMMa YIJIOB TPEYTOJIbHUKA.
CBoiicTBa mpsAMOYTOJIBHBIX TpeyroidbHUKOB. Teopema [Iudaropa. Teopema
CHUHYCOB M KOCUHYCOB. HepaBeHCTBO TpeyroyibHUKOB. [1n0omans TpeyroabHuKa.

8. MHoOroyroJabHukKH (2 4)
Buasl MmHOrOyronsaukoB. [lapamnenorpamm, ero cBOiCTBa U MPU3HAKU.



[Tnomans napamienorpamma. PoM0, mpsiMoyronsHUK, kBajapar. Tpamerus.
Cpennsts nmuHus Tpaneuuu. [lnomans tpanenuu. [IpaBuibHbIE MHOTOYTOJIBHUKH.

9. Oxpy:kHOCTBH (4 1)
KacaTenpHast K OKpyKHOCTHU U €€ cBoicTBa. LleHTpanbHbIN U BOUCAHHBINA YIJIBI.

OKpy’KHOCTb, OMIMCAHHAS OKOJIO TpeyrojbHuKa. OKPY>KHOCTb, BIIUCAHHAS B

TpeyrojbHUK. CBOWCTBA OMTMCAHHOTO M BIIMCAHHOIO YETHIPEXYrobHUKA. J|TMHA OKPY>KHOCTH.
[Lnomane kpyra.

10. IIporpeccun: apugmMeTnyeckasi u reomerpudeckas (3 4)
YuciioBble ocie0BaTeIbHOCTH. AprudmeTrdeckas mporpeccust PasHocTh

apudmMernuecko mporpeccuu. opmyia n-oro uieHa apuPpmMeTHIECKOM
nporpeccuu. opmyna CyMMbI NWICHOB apu(PMETHIECKON MPOTPECCUH.
I'eomeTpuyeckas nmporpeccusi. 3HaMEHATENIb T€OMETPUUECKON MPOTPECCHUMU.
®dopmylia n-0ro wieHa reoMeTpuyeckoi mporpeccun. ®opmMyna CyMMbI h Y4JICHOB
reoMeTpuuecko nmporpeccuu. Cymma 6€CKOHEYHOM TeOMETPUUECKOM MPOTPECCHUH.

11. PemieHne TpeHHPOBOYHBIX BAPHMAHTOB M 32JaHHI U3 OTKPBITOro 0aHKa 3aJaHuil

OI'2-9(2u)
KanenpapHo-temaTndeckoe njiaHupPOBaHHe
No Tema Jara
1. CogeprkaHue B CTPYKTYpa d9K3aMEHAIIMOHHON pabOoThI, MpaBUiia 3aIOTHEHUS 05.09.25
OJIAHKOB, KPUTEPHH OLICHKH.
2. AHanM3 3K3aMEeHAIIMOHHON pabOThI MPOIUIOTO Y4eOHOTO To/1a, pa3oop

TUOWYHBIX OIIUOOK.

(O8]

HatypanbHble, paiioHangbHble, HppalloHaIbHbIE YHCIA.

he

CooTBETCTBUS MCKAY YUCIaMU U KOOpAWHATAMH Ha KOOPAWHATHOM JIY4C.
CpaBHEHME YHCEN.

DopMyJIbl COKPAILLIEHHOTO YMHOXKEHHUS.

[TpeobpazoBaHre YHCIOBBIX BRIPAXKEHUMN, COJIEPKAIIMX KBaIpaTHbIE KOPHHU.

YpaBHeHuUs ¢ 01HOM nepemeHHor. KBasipaTHble ypaBHEHUSI.

XN

JpoOHO-pannoHaIbHbIC YpAaBHEHHUSL.

9. YpaBHEHUS C ABYMS IEPEMEHHBIMU.

10. | Cuctemsl ypaBHEHUM.

11. | 3amaum, pemaempbie C MOMOIIBIO YPAaBHEHUH WJIM CUCTEM YPaBHEHHUI.

12. | HepaBeHcTBa ¢ ogHON nepeMeHHOM. CHUCTEMbI HEPABEHCTB.

13. | Jlunetinas GyHKIus u ee cBoicTBa. ['paduk TMHEHHON DYHKIINH.




14. | O6GpaTtHO ponopIoHaNbHast HYHKIHS M €€ CBOWCTBA.

15. | KBagpatuunas pyHKIus U ee cBoicTBa. I'paduk kBagpaTuyHON (HyHKINU.

16. | Crenennas ¢pynkuus. YerHas, HedeTHast pyHKIMs. CBOMCTBA YETHOU U
HEUETHOM CTENEHHBIX (DYHKIUH.

17. | OcoGeHHOCTH PACIIONIOKEHUS B KOOPAUHATHOM TNTIOCKOCTH TpadrKoB
HCKOTOPBIX (byHKI_[I/Iﬁ B 3aBUCUMOCTH OT 3HAUCHUS MMapaMCTPOB, BXOAAIINUX B

(hOpMYIIHI.

18. | 3agaum Ha ABMKeHUE. 3a/1a4n HAa BHIYMCIIEHUE 00beMa paboThI.

19. | 3amaum Ha IPOLIEHTHOE CO/IEPKAHME BEILIECTB B CIUIABAX, CMECAX U PACTBOPAX.

20. | BeicoTa, Mmenuana, cpeHsIs TUHUS TPEYroJibHUKA. PaBHOOEAPEHHBIN 1
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

21. | [Ipu3Haku paBeHCTBA U MOAO0OUS TPEYTrOJIBHUKOB. Pelenre TpeyrojbHUKOB.
CyMMa YIJIOB TPEYTOJIbHHKA.

22. | CoiicTBa MPsIMOYTOJIBHBIX TPEYroJdbHUKOB. Teopema [Tudaropa.

23. | HepaBenctBo TpeyronbHuKoB. [lmomans TpeyrojibHUKA.

24. | Buasl MHOrOyroiasHHKOB. [lapannenorpamMm, ero CBOMCTBA U MPU3HAKH.
[lnomane napannenorpamMmma.

25. | Pom0, npsimoyronbHUK, KBagpatT. Tpanernus. CpeaHss JUHUAS TPaneIuu.
Ilnomane Tpaneuuu.

26 KacarenpHas K OKpY»KHOCTHU U €€ cBoicCTBa. [leHTpaibHble W BIMCAaHHbBIC
YIJIBL.

27. | OKpy HOCTb, OIIUCAHHAsl OKOJIO TPeYroiabHUKa. OKPYKHOCTh, BHUCAaHHAs B
TPEYTOJIbHUK.

28. | CBolicTBa ONIMCAHHOTO U BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

29. | Jlnuna okpyxxkHocTH. [Tnomans kpyra.

30. | IlocnenoBarenbHOCTU. ApudMeTHyecKast IPOrpecCusl.

31. | ®opmyna n-HOTO WieHa apupMeTHIecKoi nmporpeccuu. @opmMyna CyMMBI h-
YJICHOB apu(MeTHIecKoil nmporpeccun/

32/ | 'eomerpuueckas nporpeccus. @opmysa n-oro 4WieHa reOMeTPUIECKOM
IPOrPECCHUH.

33- | Pemienue TpeHUPOBOYHBIX BAPUAHTOB.
34.

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJbTara

1 Yucia ¥ BEIYUCICHUSA

CpaBHuBaTh M YNOPSAOYMBATH PALMOHAIBHBIE U HMppallMOHAIbHbBIE
1.1

qucjia

Beimonuate apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
1.2 couerass yCTHbIE U IIMCBMEHHBIC IIPUEMBI, BBIIOJIHATh BBIYUCICHUS C

HppaluOHAJIIBHBIMUA YK CJIaMU




1.3

Haxonute 3HaueHusi creneHeld ¢ LENbIMU IOKAa3aTelsIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU S YUCIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OKpyrysTh 1€HCTBUTENbHBIE YHCIIA, BBITOIHITH IPUKUIKY Pe3yIbTaTa

BBIYMCIICHHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemarp nuHelHblE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJSIIMECS K HUM, pOCTeiue IpoOHO-paliioHaIbHbIE YPAaBHEHUS

2.2

Pemate cuctembl AByX JIUHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISICTCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIIOCOOOM C TMTOMOIIBIO
COCTABJICHUSI YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHMH C IBYMs

MNEPpCMCHHBIMU

24

IIpoBoauTh mpoOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapuuecKux
IPECTaBICHUN (HanmpuMep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIN

CUCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHHBIE  HEPAaBEHCTBA, KBAJApPATHBICE  HEPABEHCTBA,
n300pakaTh peIIEHUE HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3alMChIBATH

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKIIIOYAIOIINE KBaJgpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTCMbI HCPABCHCTB Ha JHCIIOBOU HpHMOﬁ, 3aIlMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a1a4

OyHKIUU

3.1

PacrioznaBate  (YHKIIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOMN TUIOCKOCTH rpaduKoOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCHMOCTH OT

3Ha4eHU K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLUIH

3.2

[Toka3piBaTh CXEMAaTUYECKHM PACMHOJIOKEHHE HAa  KOOPAUHATHOU
MJIOCKOCTH TpadukoB (GyHKIMK BuAa y = VX, y = |X| ¥ OmHUCHIBaTh

cBoOMCTBa (PyHKIUI




33

Crpouts u wu300pakaTb CXeMaTHYEeCKH TpaduKH KBaIPATUIHBIX
(yHKIMA, OMHMCHIBATH CBOWCTBA KBAJAPATUYHBIX (QYHKIMA IO HUX

rpadukam

34

PacnioznaBaTh KBaJpaTU4HYI0 (QYHKIUIO 1O QopMmyse, MPUBOIUTH
MpUMephl KBAaApAaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

r€OMETPUHU

ApudmeTrnueckas U reoMeTpUYECcKas IpOrpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKyl0 U F€OMETPUUECKYIO IPOTPECCHH TTPH

Pa3HBIX crioco0ax 3aaaHus

4.2

BEBIONMHATE BBIYUCIECHUS C KCIONB30BaHUEM (OPMYNl A-TO 4YiEeHA
apru(pMETUIECKON U TCOMETPUUYECKON MPOTPECCHil, CYMMBI TIEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

44

Pemate 3amaun, cBSA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATENLHOCTSMHU, B
TOM 4YHClIe 33Jaud M3 peallbHOM KU3HU (C HCIOJIb30BAHUEM

KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTHI)

I'eomerpus

5.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOJUTH C UX
IIOMOIINBIKO PA3JIMYHBIC JBJICMCHTBI MTPAMOYT'OJIBHOI'0 TPCYrOJbHHUKA
(«pemieHre  MPSAMOYTOJBHBIX — TPEYrOJBHUKOB»). Haxomuth (¢

MTOMOUIBIO KaJIbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HaYCHUH

5.2

[Tonb3oBarbes bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJIsi HAaXOXIACHHUSI COOTHOIICHHIA

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMUA

53

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB MJIi HaXOKJIECHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

5.4

Brnanerr moHsATHMSMU TpeoOpa3oBaHUS MOMOOWS, COOTBETCTBEHHBIX
3JIEMEHTOB MONO0HBIX ¢uryp. [lomp3oBaThbCcs CBOWCTBAMM MOAOOUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIATH JJIMHBI U HAXOIUTh YIJIBI Yy
nmoAaoOHbIX ¢uryp. [IpuMeHsTH CBOWCTBA MOAOOUS B MPAKTUUYECKUX

3ajayax. YMeTb NpPUBOAUTH MPUMEPbl MOAOOHBIX (uryp B




OKPYKaIOIIeM MUPE

5.5

ITons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBAApPATEC KacaTelIbHOM

5.6

Ilonp30BaTbcs  BEKTOpPAMH, IOHUMAaTh HMX TI'E€OMETPUYECKMM U
¢u3nYecKuil CMBICT, TMPUMEHITh UX B PEUICHUH T€OMETPUUYECKUX WU
¢usnveckux 3amay. [IpuMEHATH CKaIspHOE NPOU3BEICHHE BEKTOPOB

JUTSI HAXOXACHUS JJIMH U YTJIOB

5.7

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IIJIOCKOCTHU, NPUMCHATL €TO B

PEIICHUU IT'€OMCTPUYCCKUX U MPAKTUYCCKUX 3aaa4

5.8

Bnagerp TNOHATHSMH  TPAaBHJIBHOTO  MHOTOYTOJBHUKA,  JIJTMHBI
OKPY’XKHOCTH, JJIMHBI AYTH OKPY>KHOCTH W paJMaHHON Mepbl yria,
YMETh BBIYMCIATH IUIOMAAL Kpyra u ero uyacteil. Ilpumensars

MOJIYUYCHHBIC YMCHUS B IIPAKTUYCCKUX 3adavdax

59

HaxomuTh ocu iy HEHTpbl CUMMETPUH (UTYP, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B MPOCTEUIINX CITydasix

[lpuMeHATh TONydYeHHBIC 3HAHUS HAa TPaKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENU IS 337a4 peajbHOM JKU3HH W IMPOBOAWTH
COOTBETCTBYIOLIME BBIYMCICHHS C NpPUMEHEHHEM Mojxol0usi u
TPUTOHOMETPHUECKUX (YHKIMHA (HMOJB3YysACh, TA€ HEOOXOIUMO,

KaJIBKYJIATOPOM)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1

Yucna ¥ BEIUHCIIEHUSA

1.1

PaI_II/IOHaJIBHBIe 4yuciia, HUppalOHAJIBHBIC YHCJId, KOHCYHBIC U OCCKOHEUYHBIE

JIECSITUYIHBIE TPOOH

1.2

MHOEeCTBO JEHCTBUTEIBHEIX YHCE)I, IEHCTBUTENbHBIEC YMCIa KaK OECKOHEUHEIE
JCCATUYHBIC ,Z[pO6I/I. BBaI/IMHO OJHO3HAYHOC COOTBCTCTBUC MG)KI[y MHO>KCCTBOM
JIEUCTBUTENIbHBIX YHCENT U KOOPAUHATHOM NpsMoil. CpaBHEHUE IEMUCTBUTEIbHBIX

YHUCCJI

1.3

Apudmernueckue 1eHCTBHS C AEHCTBUTEIHHBIMHI YHCIAMH

1.4

W3mepenus, npubnmxenus, oueHKkd. PazMepsl 00BEKTOB OKPYXKAIOIIETo MUpA,

JUIMTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnmxéHHoe 3HaueHHe




BEJIMUMHBI, TOYHOCTh MpuOImkenus. Oxpyriaenue yucen. [Ipukuaka u oneHka

Ppe3yJIbTaTOB BBIYUCIICHUI

2 YpaBHEHUs U HEPABEHCTBA

2.1 YpaBHEHUs C OJHOU IEPEMEHHOU

2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM

23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOJSAIIMXCS K KBaJpaTHBIM

4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTbed U
' YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN

2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH

2.6 CucreMsl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpaduK

2.8 Pewenue cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU

29 Pemenue cucrem OByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
' BTOPOM CTENEHU

2.10 I'paduueckas MHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMs IEPEMEHHBIMH

2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM criocoooM

2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PeieHne MuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTHbie HepaBeHCTBa

516 I'paduueckas mHTEepHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 DyHKIIMU

31 Ksanparuunas ¢ynakmus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' BEPIIMHBI TapadoJIbl, OCb CHMMETPHHU MapadOJIbI

3.2 I'paduku bynakuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'padpuku dynakmuit y=k/x, y = x* 1 X cBOMCTBa

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH

al Omnpenenenure u cnocoObl 33JaHUsT YUCIOBBIX MOCIEI0BATENIBHOCTEH. 3aaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyon u popmyIioi n-ro dieHa

T Apudmerndeckass mporpeccus. Dopmynbl n-ro  uieHa apuPpMeTHISCKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckas nporpeccusd. @PopMysbl n-ro  4WieHa TI€OMETPUYECKON




IIPOTPECCUH, CYMMBI MIEPBBIX /1 YIECHOB

N3o00pakeHre UWICHOB apU(PMETHUYECKOM M TEOMETPUYECKON Mporpeccuit

44 TOYKAMHU Ha KOOPJAMHATHOW MIIOCKOCTHU. JINHEWHBINA U 3KCITOHEHIIMAIbHBIA POCT
4.5 C1okHbIE POLIEHTHI
5 I'eomerpus
51 Cunyc, kocunyc, TanreHc yrioB otT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCHMHYCOB M Te€OpemMa CUHYCOB. Pelienue
5.2 MPAaKTUYECKUX 3aJlad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
5.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
s4 Teopema o nmpou3BeAEeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJlIbHOU
Bektop, mimHa ~— (MOAyNb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPBHI,
ss MPOTUBOMNOJIOKHO HAaNpaBleHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalluy HaJl BeKTopamu. Pa3znokeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6 Koopaunatsl BekTopa. CkalisipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HAXO0XACHUS JUIMH U yTJIOB
JlekapTOBBl KOOPJAWMHATHI HA MJIOCKOCTH. YPAaBHEHUS NMPAMON U OKPYKHOCTH B
5.7 KOOpAMHATaX, NEPECEUCHNE OKPYKHOCTEW U MpsAMbIX. MeTOo KOOpJAUHAT U €ro
MIpUMEHEHNE
5.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
59 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BbIYUCICHUE UIUH TyT
' OKPYKHOCTEHN
6. [Tnomane kpyra, cekTopa, CErMeHTa
6.1 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM ¢(uryp (3reMeHTapHbIe

npeacrasienus). [lapamnensusiii nepenoc. [loBopor

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam




NpoBepPsIeMoOro
TpeOoOBaHMS

OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0uero oopazoBanus Ha ocHose PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEpPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LMKI, MPUMEHITh UX IpPU PEIICHUU
3a/la4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL OITUCAHUS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7a4

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBath MOHITHSIMU: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE PpACIO3HABaTh HCTUHHBIE U JIOXKHbBIC
BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULTAHUA BBICKA3bIBAaHU M

YMeHue onepupoBarh MOHATHSAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHCIO, apu(PMETHYeCKUi KBAJApPATHBI KOPEHB;
YMEHHME  BBIIOJHATH JEHCTBUSA €  4YHMCIAMH, CpPaBHHBATb H
YHOpANOYMBATh YHCIIA, IPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKPYIJIATh YHUCIA; yYMEHHE JAeNaTh INPUKHUIKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXXAECTBO,; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHH
0oJbllle €IMHULBI; YMEHHE BBIIOJIHATH pacuy€Thl Mo Qopmyiam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAXKEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIEHA HAa MHOXWTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OPMYIT Pa3HOCTH KBaJpaToB H

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHIATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHWHBIE W KBAJpPATHBIC YPABHEHUS,
IpOOHO-pallMOHANILHEIE YPAaBHEHHSI C OJHOW TMEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUM, JTMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MIPU PEIIECHUHN 3334 U3 IPYruX MPeaMETOB

U MNOPAKTUUYCCKHUX 3aaa4d4, YMCHHC HUCIOJb30BaATb KOOPAWMHATHYIO




NpsIMYI0O ¥ KOOPIUMHATHYIO IUIOCKOCTh HJIsi M300pa)KeHUsS pelleHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GyHKUUA, Tpaduk QyHKIUH, HYIH
byHKIIH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, yObIBaHUsS, HauOOJbIIEE KM HaUMEHbIIEE 3HAYCHHS
byHKIIN; yMeHHe OIIepUpPOBATh HOHATHSAMHU: npsmast
MPONOPIMOHATIBHOCTD, JHHEHHasT (YHKIUS, KBaJpaTuyHas (QyHKIHS,
oOpaTHass TPOMOPIMOHATBLHOCTh, TMapaboiyia, TUrepOosia; yMEHHUE
CTpOUTH TpaduKu GYHKUIUH, HCIIOIB30BaTh IPa(UKU JUIs ONPEIEICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl pEIICHHS 3a7ad U3 APYTUX
yU4eOHBIX TPEAMETOB M pPEaTbHOM JKU3HH; YMEHHE BBIPAXKaTh

(dbopMynaMy 3aBUCUMOCTH MEXIy BeTMUUHAMU

Ymenue OIIepupOBAThH MOHSTUSMHU: MOCIIE0BATENbHOCTD,
apupMeTHyecKkass M TeOMETpUYecKas  IMPOrPecCHH;  YMEHHE
MCIOJIb30BaTh CBOMCTBA MOCIENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33434 U3 JAPYTHX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemarh 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE HAa MPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JIUYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABJIATh  BBIPAKCHMUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIEIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBAThH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TpPEYroJbHUKH, HPSIMOYTOJIbHBIA TPEYroJbHUK,
Me/iMaHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,
napajiesiorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPHUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (uUryp u pakroB

10

YMeHue OomepupoBaTh IOHATUAMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapajuIeIbHOCTh W MEPHEHAUKYJISIPHOCTh MPSAMBIX,

Yroa MeXAy MNpsAMBbIMH, I[EPICHAUKYISAP, HAKIOHHAs, IPOCKLU,




nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHA U IPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapajieTbHOCTh M NEPIEHIUKYISIPHOCTh TPSMBIX B

OKPYKaIOIIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMHU: JUIMHA, PACCTOSTHUE, YIoJ
(BeMMuMHA yTjla, CHHYC M KOCHHYC yrja TPEYyrojbHUKA), IJIOIIAb;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATh (OpPMyNbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IIJIOMIAAM Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUICNICTINIENA; YMEHHE MNPUMEHSTh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Ilucdaropa, TpUTOHOMETPUYECKHUE COOTHOLIEHUS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOIAEH

12

YMmenue wu3o0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIHH,
NPOCTPAHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHnue onepupoBaTh MOHATHSAMH:  TNPSAMOYTOjibHash  cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U pPeaIbHOMN KU3HU

14

YMeHHe OmepupoBaTh IMOHSITHUSMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOnMWIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeE W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;
YMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH U  MPEOOPa3OBHIBATH
nHpOpMAIIHIO, TIPEICTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOMCTBA M XaPAKTEPUCTUKH PEaThbHBIX MPOIECCOB U
SBIICHWI, YMEHWE pACIO3HAaBaTh HM3MCHUMBBIC BEIMYHHBI B

OKpYKaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIYYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIly4ailHOrO OMbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOAMThb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C

PaBHOBO3MOKHBIMH  3JICMCHTAPHBIMU COGBITI/IHMI/I; YMCHHC pCUIaTh




3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ MCIOJIb30BaHUEM
[IpaBUjla YMHOXXCHUS; YMEHHME OLICHUBATh BEPOSITHOCTH pPEabHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOIIEeM MHPE H B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPHUBOJUTH NPUMEPHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
MIOJIy4YEHHBIE B XOJE Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Uucrna u BBIYUCTIECHUS

1.1 Harypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNbIX YHCeT

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOHM,  TPOLEHTH, OECKOHEYHBIC
' NepUOANYECKUE ApOodH

13 Panmonaneupie uncia. ApudmMeTudyeckue Omepanud ¢ paluoHaIbHBIMU
' YHUCIIaMU

14 JetictButenbHple uyncia. ApudMeTHUYECKHE ONEepaluh ¢ JACHCTBUTEIHLHBIMHU
' YyHCIIaMu

s [TpuOmk€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIIEHKa
' pe3ynbTara BEIYUCICHUN

2 Anrebpanyeckue BhIpaXEHUS

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM IOKa3aTesieM.

CBoiicTBa cTreneHu

23

MHoro4ieHb!




24

Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Llenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH
19 Llenbie u npoOHO-palnoHanIbHbIE HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
. HEPaBEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
42 ApudmeTrndeckass U TeoMeTpudeckas mporpeccur. Dopmyna  CIOXKHBIX
. IIPOLICHTOB
5 OyHKIHH
Oynaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakuum. OO6macTh
oTmpesieNieHus 1 MHOKECTBO 3HaueHui Qpynkuuu. Hymn dynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIIMA. HawmOomnbliee w HauMeHbIIee 3Ha4YeHHE (DYHKIIMU Ha
IIPOMEXYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpuueCKuX BEJTMYNH
7.6 BekTopsl Ha mIocKoCcTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOoCTB




8.3 KombunaTtopuka

8.4 MmuoxecTtBa

8.5 ['padsr

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ u3ganue,
nepepadotanHoe MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakuuei TensikoBckoro C.A. AkuronepHoe o6miectBo «M3narenscTBo
«IIpocBereHue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepadotanHoe MakaperueB FO.H., Munatok H.I'., Hemxos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenscTBO
«IIpocsemenue»

» Marematuka. Anredpa: 9-i kimacc: 6a30BbI YpOBEHB: yueOHUK; 15-¢ u3nanue,
nepepadotanHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u nip.; nox
penakuuei TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocBemenue»

['eomeTpus 7-9 kiaccel: 6a30BbIN YpOBEeHb: YueOHUK, 7-9 knaccel/ATanacsH JI.C.,
byty3oB B.®., Kagomies C.b., u qpyrue. AKninoHepHOoe 00111eCcTBO

"UznarensctBO "[IpocBeiienne"

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA




nocobue MpeaHa3HaueHO YUUTENsIM, BeAyIIUM pernogaBanue no Y MK
«Aunrebpa. 7 knaccy, «Anredpa. 8 kiace», «Anredpa. 9 kimace» FO. H.
MakapserueBa, H. I'. Munaiok, K. U. Hemkona, C. b. CyBopoBo# o1 peakuuei
C. A. TensikoBCKOro.

Maremartuka, OI'3/2024r.9 kmacc. TpeHaxxep A1 MOATOTOBKE K 9K3aMEHY
Anrebpa, 'eometpus: yuedHoe nmocodbue/ mox peaaxiueit O.@. Jivicenko, C.O.

HBanona, 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

bubmoteka [IOK

HOC "Mos mkona"
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