Ipuioxenue
Coaep:xaHue 0CHOBHOIO 0011ero 00pa3oBaHusi 0 y4eOHOMY NpeaMeTry.

MartemaTnka 5-6 kjaaccel. (Bcero 420 yacoB)
1.HarypaasbHble yncia.(60 yacos)

Hatypanbuslit psan. [decaruunas cucreMa cuucieHUs. ApudMeTHdeckue JIeHCTBHS ¢ HaTypaib-
HbIMU unciiaMu. CBOHCTBa apu(PMETHUECKUX ICHCTBUH.

CreneHsb ¢ HaTypaabHBIM IIOKA3aTEIEM.

Uucnosble BBIPaKECHUS, 3HAYEHUE YUCIOBOIO BBIPAKEHHMs. 1IOpsmok NEUCTBUH B UYMCIOBBIX
BBIPQ)KEHUSX, UCIIOJIb30BaHHE CKOOOK. PelieHne TEeKCTOBBIX 3a7ay apupMETUYECKHMMHU CIIOCO-
Oamu.

Henmurenn n kpatHbele. CBONCTBAa M NPU3HAKU JNENUMOCTH. [IpocTbie M cocTaBHBIE 4HCIIA.
Paznoxxenne HaTypaJIbHOTO YKcia Ha IPOCThIE MHOKUTENH. JlelieHne ¢ OCTaTKOM.

2. Ipo6u. (140 yacos)

OOGpikHOBeHHBIE J1poOu. OcHOBHOE CBOMCTBO apoOu. CpaBHeHHE OOBIKHOBEHHBIX JIpPOOEH.
Apudmerndeckue neicTBUs ¢ 0OBIKHOBEHHBIMM Apo0smMu. HaxoxaeHne yactu OT 1esioro u ue-
JIOTO IO €T0 YacTH.

Hecatuunble qpodu. CpaBHEHUE ECATUYHBIX JIpoOel. ApupmeTnueckue 1eHCTBUS ¢ JecATHY-
HbIMU JpoOsimu. [lpencraBneHue JecsATUYHOM JpoOUM B BHUAE OOBIKHOBEHHOH ApoOuU U
OOBIKHOBEHHOH B BUJE JIECATUYHOI.

[IporeHThl; HaX0XKAEHUE MPOLEHTOB OT BEIMYMHBI U BEJIIMYMHBI 110 ee npoueHTaMm. OTHoIe-
HUE; BBIpa)KCHHE OTHOLIEHMS B IpolieHTax. [Iponopuus; 0CHOBHOE CBONMCTBO MPOIOPLIMH.

Pemrenue TekcTOBBIX 3324 apu(METHYECKIMH CIIOCOOaMH.
3.Pannonajibubie unciaa. (50 yacon)

[TonoxxurenbHbIE M OTPULIATEIbHBIE YHCIA, MOJYJb YKcia. MHOXKECTBO 1enbIX yncena. MHoxe-
CTBO PAlMOHAJIBHBIX YKCEI; PAIIMOHAIBHOE YKCIIO KaK OTHOLICHHE M/N, Tae m — IeJI0e YKhCIo,
n— HarypalibHOe uucio. CpaBHEHHME pAIMOHANBHBIX 4YHCeNl. ApudmeTHdeckue IEeUCTBHUS C
paunoHaIbHBIMU unciaMu. CBoiicTBa apudmernueckux aercTBuil. CTeneHs ¢ 1eNbIM IoKasare-
JEM.

4. U3mepenusi, NpHOIMKEHNs, OLEHKH. 3aBUCMMOCTH MeKny BestmunHamu (25 y)

EnuHuLIbI U3MEPEHUs OnuHbl, NA0WAOU, 00beMa, Maccol, BpeMeHU, CKOPOCHU.

ITprmepsl 3aBUCUMOCTEN MEKY BETUUMHAMU CKOPOCHb, 8PEMS, PACCMOAHUE,
npoU3800UMENbHOCMb, 8peMsl, paboma, yeHa, Konuuecmeo, cmoumocms U ap. llpencrasienue
3aBucuMocTell B BUae Gpopmyil. Berancnenus no gpopmynam.

Pemienue TekcToBBIX 33a4 apu(METUUECKUMH CIIOCO0aMuU

5. dnemenTtsl anredpsl (25 )

Hcnonb3oBanue OyKB JUIst 0003HAUEHUS YUCET; AT 3aMCU CBOUCTB apU(PMETHIECKUX
JIEHCTBHM.

BykBeHHBIE BbIpaXKeHUS (BBIpaKEHHS ¢ IepeMEeHHbIMH). UncI0BoOe 3HaYeHHe OYKBEHHOTO
BBIPAKEHUSI.

VYpaBHeHUe, KOpeHb ypaBHEeHUs. Haxoxk/1eHre HEM3BECTHBIX KOMIIOHEHTOB apU(METHUECKUX
JIEHCTBHM.

JlexapToBbl KOOpIMHATHI Ha IIOCKOCTU. [locTpoeHne Touku no ee KoopAnHaTaM, OIpeeIICeHNE
KOOpJMHAT TOYKH Ha IJIOCKOCTH.

6. OnucarensHas cratuctuka. BepostHocts. Komonnaropnka. Muo:kecrBa (25 u)
[IpencraBnenne NaHHBIX B BUE TaOIUII, JHATPAMM.

[TonsiTHE O Cly4aiiHOM OMBITE U COOBITHH. JIOCTOBEpHOE U HEBO3MOKHOE COOBITHSI. CpaBHEHHE
IIaHCOB.

Pemrenne koMOMHATOPHBIX 3a/1a4 EPeOOPOM BapHAHTOB.



MHoxecTBO, 21eMeHT MHOecTBa. [lycToe MHOkecTBO. [TommMHOKecTBO. OObeAMHEHUE U
IIEPECEYCHUE MHOXKECTB.

NnnrocTpanus OTHOIIEHUH MEXAY MHOKECTBAMU € ITOMOILBIO AuarpamM Diliiepa-Benna.

7. Harasianas reomerpus (45 u)

Harmnsiiaele npeacrasieHus o Gurypax Ha IIIOCKOCTH: MpsiMast, OTPE30K, JIyd, YroJ, JoMaHas,
MHOT'OYTI'OJIbHUK, IIPAaBUJIbHBIM MHOTOYI'OJIbHUK, OKPY>KHOCTb, KPYT. YeThIPEXyroJIbHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, BUIBI TPEYTOJIbHUKOB.

N300paxkenne reomeTprueckux ¢puryp. BzaumHoe pacrnonoxeHnue 1ByX NpsSMBIX, TBYX
OKPYKHOCTEH, IPSMOUA U OKPY>KHOCTH.

Jnuna orpeska, tjomanoi. [lepumerp MHOTOYrONbHUKA. EQUHULBI ©3MEPEHUS JUIMHBI.
H3mepeHnue [UIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3alaHHOM UITMHBI.

VYrou. Buns! yrnos. I'pagycHas Mepa yrna. MsmMepenue u oCTpOEHHUE YIJIOB € IIOMOIIBIO
TPaHCIIOPTHPA.

[Tonsatue mnomanu (GUIypsl; €IUHHULBI HM3MEpeHHs IUiomand. [lnomans NpSMOYToJbHUKA,
KBajpata. PaBHOBenukue GUryps.

HarnsgHele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuielienunes, Mmpusma,
nupamua, mwap, chepa, KoHyc, mumHAp. M300paxxenue nmpocTpaHcTBeHHbIX Guryp. [Ipumepst
ceyeHU. MHOrorpaHHUKH, TpaBUJIbHBbIE MHOTIOIpaHHUKU. IlpuMepsl pa3BepTOK MHOIO-
IPaHHUKOB, IWJIMH]pPA U KOHYCA.

[TonsTue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBLHOTO apaiesienunesa, Kyoa.
[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBas U 3epkaibHas cuMMeTpuu. M3o0paxkeHue

CUMMETPHUYHBIX (puryp.
MarteMaTHKa B HCTOPHYECKOM Pa3BUTHH

Hcrtopust ¢GopMUpOBaHUS TOHITHS 4YHUCHA: HATypalbHBIC 4YHUCIA, JAPOOU, HEIOCTATOYHOCTH
palMOHATIBHBIX YHCEN U1l TEOMETPUUECKUX M3MEPEHUM, uppaluroHaibHbie yncia. CTapuHHBIC
cucteMbl 3anucu uucell. J[poou B BaBuione, Erunte, Pume. OTKpbITHE NECATHYHBIX JTPOOCH.
CrapunHbple cucTeMbl Mep. JlecsaTuuHple ApoOM M MeTpuueckas cuctema mep. IlosBieHue
OTpULIATENIbHBIX uncen U vy, JI. Maraunkuii. JI. Diinep.

Pesepe epemenu (40u)

AJITEBPA 7-9 (3124)
1. lelicTBUTE/IbHBIE YyKcaa ([ 5u)
Pacummmpenne MHOECTBA HATYPAJIbHBIX YHCEN 10 MHOXKECTBA LIE€JIbIX, MHOXKECTBA LIEJIBIX YHCE
JI0 MHOYKECTBA PallMOHAJIBHBIX. PalliOHaNbHOE YHCIIO KaK OTHOLIEHHE M/N , e m — 1enoe
YHCII0, N — HATypajbHOE.
CreneHs ¢ LeIbIM [T0Ka3aTeIeM.
KBanpartsblii kopeHb u3 uncna. Kopens TpeTbell crenenu. 3anuch KOpHEeH ¢ TOMOIIbIO CTENIEHU
C IpOOHBIM MOKa3aTeNeM.
TTousiTHE 00 HPPALMOHANBEHOM dHcie. MpparnoHansHOCTh Yrcia N2 ¥ HeCOM3MEPHMOCTD
CTOPOHBI U TMaroHaau KBajpara. JlecaTnunbie MpUOIMKEHUS UPPALIMOHAIBHBIX YHCET.
MHO0X€eCTBO 1eCTBUTENBHBIX YUCEIT; IPEJICTABICHNUE JEHCTBUTEIBHBIX YNCEN OECKOHEUHBIMU
NeCATUYHBIMU Jpo0siMu. CpaBHEHHE AEHCTBUTENBHBIX YHCEI.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY JACUCTBUTEIBHBIMU 4YHCIAMU U TOYKaMU
KOOpJMHATHOM NpsAMOil. UncoBbIe IPOMEXKYTKU: HHTEPBAJI, OTPE3OK, JIy4
2. U3mepenust, npudanxenns, onenku (10 u)

[TpubnnxeHHOe 3HAYeHHE BETUYMHBI, TOYHOCTh NpUOIMKeHus. Pa3mepsl 00bEKTOB
OKpY’Karollero Myupa (OT 3JIeMEHTapHBIX YacTHUIl 10 BcelleHHol), UUTEeNbHOCTh MPOIIECCOB B
OKpy’katomieM mupe. Boigenenue MHOXuUTENS - crenieHd 10B 3anmucu yncia.

[Tpukuaka v OLEHKa pe3yIbTaTOB BEIYNCICHHM.
3. BBenenne B anreopy (Su)

bykBeHHbIE BbIpakeHUs (BbIpaXKEHHsI C IEPEeMEHHbBIMU). YncaoBoe 3HaueHre OyKBEHHOTO
BbIpaxkeHUs. [lomycTrmble 3HaueHMs nepeMeHHbIX. [loacTaHOBKa BEIpaKEHUN BMECTO
MEePEMEHHBIX.



[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUW Ha OCHOBE CBOWCTB apu(METHUYECKHX ICHCTBHUH.
PaBeHCTBO OyKBEHHBIX BBIpakeHHI. TOXIECTBO
4. Muorowiensl (45 u)

CrerneHb ¢ HaTypaJabHBIM [10KA3aTeIEM U €€ cBoicTBa. OAHOWIEHBl U MHOrOWIeHbl. CTeneHb
MHorounaeHa. Ciio’keHue, BBIYUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOPMYJIbI COKPAILIEHHOTO
YMHOXEHHUS: KBapaT CyMMbI ¥ KBaJpar
pasHocTH. Popmyiia pazHOCTH KBaapaToB. [IpeoOpa3oBaHue 11€710r0 BbIpaK€HUsSI B MHOTOUJIEH.
PaznoxxeHre MHOTOWIEHa HA MHOXKUTEIIN: BBIHECEHUE OOIIEro MHOXKHUTEIS 32 CKOOKH,
IpyNIMpPOBKa, IPUMEHEHUE (POPMYJI COKPAILIEHHOIO YMHOKEHHSL.

MHorowiensl ¢ ogHOU nepeMeHHo. Kopens MHOrounena. KBagpaTHelil TpexX4ieH, pa3ioKeHUE
KBaJPaTHOI'O TPEXWIECHA HA MHOKUTEIN
5. Anredopanyeckue apoou (22 )

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanveckoit 1poou. CokpaiieHue 1pooei.

CrnoxeHue, BBIYMUTaHUE, YMHOXKEHHE, JICTICHNE alNreOpandeckux Ipooei.

CreneHs ¢ LEIbIM [10Ka3aTeIeM U €€ CBOMCTBA.

PanyonaibHble BeIpaskeHHs U UX peoOpa3oBaHus. Jl0Ka3aTenbCTBO TOKIACCTB.

6. KBagparubie kopuu (12 u)

T[loHATHE KBaApaTHOrO KOPHS; apu(METHIECKOTO KBAAPATHOTO KOpPHs. YpaBHEHHE BUIA X°= a.
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEH: KOpEeHb M3 IPOU3BEIEHUs, YacTHOIO,
crenenu; Toxaectsa (-a)? = a, rae a > 0, Va?= a . IlpuveHeHue CBOWCTB apu(METHUECKHX
KBaJJpaTHBIX KOPHEH K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUIN U K BBIUMCIICHUSM.

7. YpaBHeHus ¢ 01HOIi nepemMeHHoii (38 u)

VYpaBHeHue ¢ ogqHoM nepeMeHHoi. Kopens ypaBHeHus. CBOMCTBA YMCIOBBIX PABEHCTB.
PaBHOCHJIBHOCTH ypaBHEHHIA.

JIuneiiHoe ypaBHeHMe. PelieHre ypaBHEHUH, CBOAAIINXCS K JINHEHHBIM.

KBagparHoe ypaBHeHue. Hemonnble kBaapaTHble ypaBHeHHs. DopMylia KOPHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. Pemenne ypaBHeHMi, CBOASIINXCS K KBaApaTHBIM. bukBaapatHoe
ypaBHEHUE.

ITpumepsl pelieHns: ypaBHEHNN TPEThEN U YETBEPTOM CTENIEHEN PA3JI0KEHUEM Ha MHOKUTEIH.
Pemenue npoGHO-paliiOHaNbHBIX YPaBHEHUH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM.

8. Cucrems! ypaBHeHuii (3 0u)

VYpaBHeHMe ¢ AByMs NepeMeHHbIMU. JIMHEWHOE ypaBHEHHE ¢ IByMs NepeMeHHbIMU. [Ipumepsl
pelIeHNs YpaBHEHUHN B LEJIbIX YUCIIAX.

Cucrema ypaBHEHUH C JABYMs NEPEMEHHBIMU. PaBHOCWIBHOCTH cucTeM ypaBHeHuil. Cucrema
JIBYX JINHEWHBIX YPAaBHEHWH C JBYMs NEPEMEHHBIMH; PEIICHUE IMOJCTAHOBKOW M CIIOKECHHUEM.
Pemenne cuctem AByX ypaBHEHMi, OHO U3 KOTOPBIX JINHEHHOE, a APYrO€ — BTOPOM CTEINEHH.
IIpuMmepsl peleHns CUCTEM HEJIMHEMHBIX YPAaBHEHU.

Permienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

9. HepaBenctBa (20u)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM nepemMeHHON. PaBHOCWMIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEPAaBEHCTBA C
0J1HOH nepemeHHol. KBagpaTHbIE HEpAaBEHCTBA.

CucreMbl TMHEIHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN

10. BaBucumocTu Mexay BeJuunHamvu (15 u)

3aBUCHUMOCTh MEX]1y BETUYMHAMH.

[IpencraBiaeHne 3aBUCUMOCTEH MEXIy BelIMYMHAMHU B Buae ¢opmyn. Beuucienus mno
dbopmynam.

[lpsamass ~ mpomopuMOHAIbHAS ~ 3aBHCUMOCTh:  3a7aHue  (opmynod,  Kod(pQUIHEHT
IIPONOPLUMOHAIBHOCTH; cBOKCTBA. [IprMeprl MpsMO MPONOPIUOHAIBHBIX 3aBUCUMOCTEH.
OO0partHas nponopLUUOHATIbHAS 3aBUCUMOCTh: 3a/1aHue (HopMyIoi,> KodpduuneHT oopaTHoi
MPONOPLUMOHAILHOCTH; cBOMCTBA. [IpuMepbl 00paTHBIX TPONOPIUOHATIBHBIX 3aBUCUMOCTEH.



Pemienne 3agauy Ha nOpAMyI0 NOPONOPLUOHATIBHYHD U OOpaTHYI0 HPONOPLUOHAIBHYIO
3aBUCUMOCTH

11.Yucaosbie pynkuuu (35 u)

JlekapToBbl KOOPJMHATHI Ha IUIOCKOCTH. I'paduueckas MHTEpIIpeTanysl ypaBHEHHUS C ABYMS
HEPEMEHHBIMH.

['padux JIMHEHHOTO YpaBHEHHS C JBYMs IEPEMEHHBIMH, YIJIOBOH KOX(POHUIMEHT NPSMOIL;
yCIIOBHE NAPAJIJIEIbHOCTH MPSAMBIX.

['paduxu npocTelmx HEMMHEWHBIX YpaBHEHHH (Tapabosa, runep0oa, OKpY>KHOCTB).
I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € ABYMsI IEpEMEHHBIMU

[Tonsatue ¢ynkuun. O6acTe ompeneneHuss ¥ MHOXeCTBO 3HadeHHH (yHkiuu. CrocoOsbl
3amanus QyHkuuu. ['padpuk dysxnum. CpoiictBa (QyHKIMHM, UX OTOOpakeHHE Ha Tpaduke:
BO3pacTaHue U yObIBaHME (QYHKLNHU, HYJIH QYHKLIHHU, COXpaHEHHE 3HaKa. YTeHHue U MoCTpoeHue
rpaduKoB QYHKIUH.

[Tpumepsl rpauKoB 3aBUCUMOCTEN, OTPAXKAIOIUX peallbHbIE MPOLIECCHI.

OyHKIMY, OMMCHIBAIOIIUE MPSAMYI0 U OOpaTHYI0 NPOTOPIUOHAIBHBIE 3aBUCHMOCTH, HX
rpadukH.

Jlunetinas QyHKIMs, ee rpaduK U CBOKWCTBA.

KBanpatuunas QpyHkuus, ee rpaguk 1 cBOMCTBA.

CreneHHble pyHKIUM C HaTypaJlbHBIMU MOKa3aTeasiMu 2 U 3, ux rpaduku u cpoiictsa. ['paduku
dymxumit y = k/x, y = \x, y =\

12. YucaoBbie mocjaea0BaATeIbHOCTH. ApUu(MeTHYEeCKAss U reoMeTPpUUYEeCKasi MPOrpeccuu
(15 w)

[ToHsATHE YUCTIOBOM MOCIIEAOBATENBLHOCTH. 3a/laHIE MIOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyItoi N-ro dieHa.

Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyisl N-ro wieHa apupMeTHIecKor 1
F€OMETPUYECKON ITPOTPECCUM, CYMMBI ITEPBBIX
n-useHoB. M300pakeHue 4ieHOB apu(pMETHUYECKOW U INeoOMEeTpUYECKOH MpOrpeccuil TouKamu
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHIUAIbHBINA pOCT. C0XKHBIE IPOLEHTHI
13. OnucarenbHasi cratuctuka (10 v)

[IpencraBieHue JaHHBIX B BUIE€ TaOIUL, 1uarpamm, rpagukoB. CinydaiiHas U3MEHUUBOCTD.
CraTucTudeckue XapakTepuCcTUKU Habopa TaHHBIX: cpeHee apudMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HAaMMEHbLIee 3HAaUEeHUs,
pa3max, nucnepcus. PenpeseHTaTuBHbIE M HEPENPE3EHTATUBHbBIE BEIOOPKH
14. Cryuaiinblie COObITHSI H BEPOSITHOCTD ([ 5u)

[TonsiTe o ciy4ailHOM ONBITE M CIIy4alHOM COOBITMH. OieMeHTapHble coOblTHd. YacToTa
ciaydyaifHoro coObiTus. CTaTHMCTUYECKHMH NOJXOJ K MOHSATHIO BeposTHOCTH. HecoBMmecTHbIE
cobbiTus. dopmyna ciloXeHUs BeposTHOCTEH. BeposATHOCTH MPOTHBOMOJOXKHBIX COOBITHH.
HezaBucumpie coObITHs. YMHOKEHHE BEpOSTHOCTEH. JlOCTOBEpHBIE M HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOObITHI. Kilaccuueckoe onpeneneHne BEpOsITHOCTH

15. DnemenThl KOMOMHATOPHUKH (8 )

Pemenne koMOMHATOpHBIX 3agad nepebopom BapuaHToB. KomMOuHaTopHOE mpaBUIIO
ymHoxeHus. [lepectanoBkH U pakTopHan

16. MHo:kecTBa. JyieMeHThI JOruKkH ( 7 u)

MHOXeCTBO, 3JIEMEHT MHOXECTBAa. 3aJaHMe MHOXECTB IEPEYUCICHUEM DJIEMEHTOB,
XapaKTEePUCTHUECKUM cBoWCTBOM. CTaHIapTHbIE 00O3HAYCHMs YMCIOBBIX MHOXecTB. [lycroe
MHO’KECTBO U ero o0o3HaueHue. [lonmMHoxkecTBo. OObeIMHEHNE U TIEPECEUEHNE MHOXKECTB, Pa3-
HOCTb MHO)KeCTB. MiumrocTpanusi OTHOIIEHHUH MEXJY MHOYKECTBAMH C IOMOIIBIO JHarpaMMm
Oitniepa-BeHHa.

Omnpenenenne. Axcuomsl U Teopemsbl. JlokazaTenbcTBo. Jl0Ka3aTeabCTBO OT MPOTHBHOTIO.
Teopema, obpatHas nanHoi. [Ipumep n KOHTpIIpUMED.

Wnmroctpanyisi OTHOIIEHUH MEKy MHOKECTBAMU C IIOMOILBIO TuarpaMM Oiiepa-BeHHa.



[TonsiTe 0 PaBHOCUIILHOCTH, CJIEAOBAHUHU, YIOTPEOJIEHNE JIOTUUECKUX CBSI30KECaU MO 68 MOM U
MONbKO mom caydae. Jlornyeckue CBSI3KH U, Uil.
17.MaTemaTnKa B MCTOPHYECKOM PAa3BUTHH.

3apoxaeHue anreOpel B Henpax apudMmetuku. An-Xopesmu. PoxaeHwe OyKBEHHOU
cumBoniki. [1. @epma, ®@. Buer, P. Jlekapt. McTopus Bompoca o HaxoxacHHH (GOPMYI KOpHEH
anreOpanvyeckux YpaBHEHHM, Hepa3pelMMOoCTh B pajuKajiaX ypaBHEHUN cTeneHH, Ooublieit
yetbipéx. H. Tapranes, [Ix. Kapnano, H. X. A6ens, D. [Nanya.

N300peTeHne MeTo1a KOOPAMHAT, TIO3BOJISIONIETO MMEPEBOUTh T€OMETPUICCKUE OOBEKTH HA
s3bIK anreopsl. P. Jlekapt u [1. @epma. [Ipumepbl pa3nudHbIX CHCTEM KOOPAMHAT Ha MIOCKOCTH.

3amaua Jleonapno Iluzanckoro (duboHayum) o Kponwkax, uncia Pubonauuyu. 3amayda o
IIaXMaTHOU TOCKE.

Hctoku Teopun BEpOSITHOCTEN: CTpaxoBoe /ieio, azapTHbie urpsl. [1. ®epma u b. [lackans. .
bepnynmu. A. H. Kosimoropos.
Pe3epe epemenu 164

T'EOMETPUSA 7-9 knaccnl (208 u)
1.IIpsimbie u yrawl (20 u)

Touka, npsiMasi, mIockocTb. OTpe3ok, yd. Yrou. [Ipsamoii yros, ocTpslii ¥ Tynoi yrisl,
Pa3BEpHYTHIN yroil. BepTuKaibHbIE U CMEXKHBIE YIUIBI. bUCCEKTpHCa yriia U €€ CBOMCTBO.
CBoiicTBa yrJIoB C NapauieNbHBIMU U MEPIEHIUKYISPHBIMU CTOpOHaMU. B3aumHoe pacrosno-
JKEHHE MPSAMBIX Ha INIOCKOCTHU: NapaJuleJIbHbIE U NIEPECEKaroIIHecs MpsMbIE.
[TepnenukynspHble npsimble. TeopeMbl 0 MapajlIeIbHOCTH U NEPHEHAUKYIAPHOCTH NPSIMBbIX.
[lepnienauKynsp ¥ HaKJIOHHAS K NpsiMoi. CepelMHHBIN EPIEHIUKYIISP K OTPE3KY.
['eomerpuyeckoe mecTto Todek. MeTon reomerpuueckux mect Todek. CBoWcTBa OMCCEKTPUCHI
yria 1 CepeIMHHOTO NEePIEHANKYISIpa K OTPE3KY
2. TpeyronbHuku (65u4)

Tpeyronasuuku. [IpsMoyronbHble, OCTPOYrobHbBIE U TYHOYTOJIbHBIE TPEYroJbHUKH. BbicoTa,
MearaHa, OMCCEeKTpuUca, CPEAHsIsl IMHUS TpeyrojibHUKa. PaBHOOEIpEeHHbIE U PABHOCTOPOHHUE
TPEYroJbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haky paBeHCTBA TPEYroJIbHUKOB. [Ipru3HaKy paBeHCTBA IPSIMOYTOJIbHBIX
TpeyroiabHUKOB. HepaBeHCTBO TpeyronapHuka. COOTHOIIEHUS MEXY CTOPOHAMH U yTiIaMU
TpeyroiabHuka. CymMma yrioB TpeyrojbHUKA. BHENIHME yTiibl TpeyroiabHUKa, TEOpEMa O
BHEIIHEM yrJje TpeyrojibHuka. Teopema daneca. [logobue TpeyroabHUKOB; KOOPPUIUEHT
nogo6us. [IpusHaku mo1o0us TpEyroIbHUKOB.

Teopema [Iudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOr0 yIJia NPsIMOYTOJIbHOIO
TpeyroiabHuKa 1 yrios ot 0° no 180°; npuBeneHue k octpoMy yriy. Pemenue npsMoyroiabHbIX
TPEeYroiabHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXAeCTBO. DOpMYyIIbl, CBA3BIBAIOLINE CUHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC OJHOT'0 U TOTO XK€ yria. Pemenue TpeyroibHUKOB; TeopeMa
KOCHHYCOB M TEOpPEMa CUHYCOB.
3aMeuaTellbHbIe TOYKHM TPEYroJIbHWKA: TOYKHM MEePeceyYeHHs] CEpelMHHBIX IMEepPIEHANKYISPOB,
OHCCeKTpuc, Me/IMaH, BBICOT WU X MPOJOHKEHUN
3. Yernipexyroabauku (20 u)

YerbipexyronpHuk. [TapamienorpamMm, TeopemMbl 0 CBOWCTBAX CTOPOH, YIJIOB M JUaroHajien
napajuiesiorpaMma U ero npu3Haku.

[TpstMOyTONIBHUK, TEOpPEMA O PABEHCTBE IUArOHaIEeH MPsAMOYTOJIbHHKA.

Pom0, Teopema o cBoiicTBe quaroHaieu.

KBanpart. Tpanenusi, cpeiHsis TMHUS Tparenuy; paBHOOeIpeHHas Tpaneuus

4. Muoroyroabuuku (10 u)

MHoroyronsHuK. Belmykiibie MHOTOyroJibHUKH. [IpaBUIbHBIE MHOTOYTOJIBHUKH. TeopeMa o
CyMMe YIJIOB BBIIIYKJIOTO MHOIOYI'OJIbHHKA. Teopema 0 cyMMe BHEIIHUX YIJIOB BBIITYKJIOIO
MHOTOYTOJIbHUKA



5. Oxpy:xkuocTh 1 Kpyr (20 u)

OkpyxHocTh U Kpyr. Llentp, pagmyc, nuametrp. Jyra, xopma. Cekrtop, cerMeHT. B3ammuoe
pacoJIOKEHUE NPSIMOM M OKPYKHOCTH, ABYX OKpyKHocTed. KacarenpHas M cekymas K
OKPY’KHOCTH, UX CBOWCTBA.

BnucanHble ¥ onMCaHHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTh, BHUCAHHAsI B TPEYTOJIbHUK, U
OKPY’KHOCTb, OIIMCAaHHAs1 OKOJIO TPEYTOoJbHUKA. TeopemMbl O CyIIECTBOBAHUHN OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIBHUK, U OKPYKHOCTH, OIIUCAHHOW OKOJIO TPEYTOJIbHUKA.

BnucanHble 1 ONMCaHHBIE OKPYKHOCTH IPAaBUJIBHOIO MHOT'OYTOJIbHUKA.

@opMyibl 11 BBIYMCIEHUS CTOPOHBI MPAaBUIBLHOTO MHOTOYIOJIBHHMKA; pajnyca OKPYXKHOCTH,
BIIMCAHHOW B NPAaBWIbHBIM MHOTOYIOJBHUK; pPaJnyca OKPYKHOCTH, ONUCAHHOM OKOJO
IIPaBUJIBHOTO MHOI'OYTOJIbHUKA.

6. I'eomerpuueckue npeodpasoanus (10y)

[Tonsitue o paBeHctse ¢puryp. [lonsTre ABMKEHUS: OCEBas U LIEHTPaJIbHAs CAMMETPHH,
napaJuleNIbHBIN epeHoc, noBopoT. [lonsTie o nogoduu Guryp u roMOTETHH.

7. IlocTpoeHnst ¢ NOMOLILIO UPKYJIsi U auHeiiku (5 v)

[TocTpoeHus ¢ MOMOIIbIO HUPKYJIA U TUHEWKU. OCHOBHBIE 33/1a4X HA TOCTPOEHUE: JEICHUE
OTpe3Ka M0I0JIaM; IOCTPOEHHUE YIJla, PaBHOT'O JAHHOMY; IIOCTPOEHHE TPEYTOJbHUKA 10 TPEM
CTOPOHAM; ITIOCTPOCHHE MEPICHIUKYISIpa K MPSIMOI; MOCTPOCHUE OMCCEKTPUCHI yIia; IeJICHHe
OTpE3Ka Ha npaBHbBIX YaCTEH.

8. U3mepeHne reoMeTpuYeCKHX BeJIUYUH (25u)

Jnuna orpeska. JlnuHa toMaHou. IlepumeTp MHOrOyrojbHHKA.

Paccrosinue oT ToukH 10 npsAMoi. PacctosiHue Mexy napaieIbHbIMU IPSIMBIMH.

JliiHa OKpYKHOCTH, YUCIIO S1; AJIMHA 1YTH OKPYKHOCTH.

['panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMUYMHOMN LIEHTPAJIIBHOIO yIila U JUIMHON AYTH
OKPYKHOCTH.

[TonsiTre muomaau mwiockux ¢uryp. PaBHococraBieHHble 1 paBHOBeNukHe purypsl. [Tnomans
npsiMoyrosibHUKa. [1nomaau napanienorpamma, TpeyroiabHUKa U Tpaneuu (OCHOBHbBIE
dopmyibl). DopMyIibl, BEIpaXKaIOLIHe IUIOIIAb TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI M YTOJI MEXK-
1y HUMU; 4epe3 NepUMETP U paJuyc BOUCAaHHON OKpyxHOocTH; popMmyia ['epona. [Tnomans
MHoOroyrojpHuka. [nomane kpyra u miomans cekropa. COOTHOIIEHHE MEXAY IUIOIALIMU
Mo00HBIX (uUryp.

9. Koopaunarsi (/0u)

JekapToBa KOOpAMHATA HA IUIOCKOCTU. Y paBHEHUE MpsAMoil. KoopinHaThl cepeInHbI OTPE3KA.
dopmysa pacCTOSIHUSI MEXKAY ABYMs TOUKAMM IIJIOCKOCTH. Y PABHEHUE OKPY>KHOCTH.

10. BekTopsl (/0u)

Bekrop. /nuna (Monyns) Bektopa. PaBeHncTBO BekTopoB. KommnHeapHbie BekTopbl. KoopauHats
BEKTOpa. YMHOKEHUE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JI0’KEHHUE BEKTOPA IO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM. YT0J MEXy BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB
Pe3zepe epemenu 18 u



Ipunoxenune
1. Ilnanupyemble pe3yabTAThl OCBOCHHS YU4eOHOI0 IpeaMeTa
«MartemaTuka (ajgredpa, reomeTpus)»

MaremaTtnueckoe o00pa3oBaHHE SIBISETCS 003aTE€IbHOM W HEOTHEMIIEMOH YacThIO
o0miero oOpa3oBaHUs Ha BCEX CTyNEHSAX MIKOJbl. OO0ydeHHEe MaTeMaTHKE B OCHOBHOM IIKOJIE
HAIpPaBJICHO HA JOCTUKEHUE CIENYIOIIMX pe3ya1bmamos:.

1)6é nanpaenenuu TUUYHOCMHO20 PA3BUMUA:

-YMeHue sICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIH B YCTHOW U MMUCHMEHHOM pedu,
MMOHUMATh CMBICJT ITIOCTABJICHHOM 3a/]a4M, BBICTPAUBaTh apTyMEHTAIIUIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEDHI;

-KpuTHYHOCTH MBITIUICHHSI, YMEHHE PACIIO3HABAThH JIOTUUYECKH HEKOPPEKTHBIC BRICKA3bIBAHUS,
OTIINYATh TUMOTE3Y OT (aKTa;

-IIpencraBnenrue o MaTeMaTHYECKON HayKe Kak cdepe 4eToBEUECKON ASATEIHbHOCTH, 00 dTarax
€€ Pa3BUTHSI, O €€ 3HAYUMOCTH IS PA3BUTHS ITUBUITH3AIIHH;

-KpeaTuBHOCTD MBIIIIIEHUS, MHAIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH MPU PEIICHUH
MaTeMaTUYECKHUX 3a/1a4;

-YMeHue KOHTPOJIUPOBATH MPOLIECC U Pe3yNIbTaT yueOHOH MaTeMaTUYECKOM IeSATENbHOCTH;
-CriocoOHOCTh K AIMOIMOHAIILHOMY BOCIIPUSATHIO MAaTEMAaTHIYECKHX 00BEKTOB, 3a/1a4, PEIICHUH,
pacCyXIEHUM;

2)6 memanpeomemnom HanpaeIeHUuU:

-IlepBoHauanbHbIC TPEACTABICHUS 00 UIESX U O METO/IaX MAaTEeMaTUKH KaK YHUBEPCAIbLHOM
SI3BIKE HAYKU M TEXHUKH, CPEACTBE MOCIMPOBAHUS SBIICHUH U ITPOIIECCOB;

-YMeHue BUJeTh MAaTEeMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluH B IPYTUX
JTUCITUTUINHAX, B OKPYKAIOIICH KU3HU;

-YMeHue HaXOAUTh B Pa3IMUHbIX UCTOYHHKAX MH(OpMaLIHIO, HEOOXOIUMYIO TSl PeLICHUS
MaTEeMAaTHYECKUX MPOOIIEM, PEICTABIIATE €€ B MOHATHOW (popMe, MPUHUMATH PEIICHUE B
YCIOBUSX HETOJIHON U U30bITOYHON, TOYHOU U BEPOSTHOCTHOM MH(pOpMaInu;

-YMeHre TOHUMATh U MCIIOIh30BaTh MATEMAaTHIECKHE CPEICTBA HATIATHOCTH (TpaduKH,

JarpaMMbl, TaOJIULBI, CXEMBI U JIp.) ISl UIUTIOCTPALUH, MHTEpHpeTalny, apryMeHTaluH;
-YMeHue BbIIBUTaTh TUIIOTE3BI IIPU PEIICHUN YYEOHBIX 3a/1a4, IOHUMAaTh HEOOXOAUMOCTh UX
IIPOBEPKU;

-YMeHre NpUMEHATh UHAYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI pacCyKIEHHU, BUJIETh Pa3INYHbIE
CTpaTeruy pelIeHus 3a1a4;

-IloHnMaHue CyIHOCTH AITOPUTMHUYECKUX NPEAIMCAaHUN U YMEHHE IEUCTBOBATh B
COOTBETCTBUH C NPEAJIOKEHHBIM aJITOPUTMOM;

-YMeHne caMOCTOSITENIbHO CTaBUTh L€, BEIOUPATh U CO37]aBaTh aJlTOPUTMBI JJISl PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

-YMeHu1e IUIaHUPOBAaTh U OCYIIECTBIATH AEATEIbHOCTD, HAIIPABIEHHYIO HA pellleHue 3aa4
UCCJIEI0BATEIBCKOTO XapaKTepa;

3)6 npeomemmnom nanpasieHuu:

-OBnasieHue 6a30BbIM MaTEMAaTUYECKUMHU 3HAHUSMU U YMEHHUSIMU, HEOOXOTUMBIMH IS
MPOJOKEHUSI 00pa30BaHusl, U3yYEHUS! CMEKHBIX JUCIUIUINH, IPUMEHEHHS B ITOBCEHEBHOM
YKU3HU;

-Co3nanue pyHIaMeHTa A1 MaTeMaTUYeCKOro pa3BUTHsL, (POPMHUPOBAHUS MEXaHU3MOB
MBIILUIEHHS], XapaKTEPHBIX /Il MaTEMATUYECKON EATEIBHOCTH;

-OBnazieHre 6a30BbIM MMOHATUITHBIM aNlIapaToOM 110 OCHOBHBIM pa3fiesiaM COJIepKaHus,
npejcTaBiIeHre 00 OCHOBHBIX M3y4aeMbIX MOHATHIX (YUCIIO, TeoMeTpruecKas Gpurypa,
ypaBHEHUE, BEPOSTHOCTD) KaK BaKHEHIINX MAaTEMaTUYECKUX MOJEIISAX, MO3BOJISIOLINX
ONMCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SABJICHUS;

-YMeHue paboTarh ¢ MaTEMaTUYECKUM TEKCTOM (aHAIU3UPOBATh, U3BJIEKAaTh HEOOXOAUMYIO



UH(OPMALINIO), TPAMOTHO MPUMEHATh MAaTEMATUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY,
MCIIOJIb30BAaTh PA3JINYHbIC SI3bIKM MATCMATHKH;

-Pa3zBuTHe npencrasieHuil 0 4nucie, HaTypalbHBIX YUCEIl, OBJIAJICHUE HABBIKAMH YCTHBIX,
IIMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIYMCICHUM;

-OBnaieHNe OCHOBHBIMH CIIOCOOAMU TPEACTABICHUS U aHAIHM3a CTATUCTUUECKUX JaHHBIX;
HaJIM4Yue MPEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJIbHOM MHUPE U O
Pa3IMYHBIX CMOCO0aX UX U3YYCHHS, O BEPOSTHOCTHBIX MOJIEIIAX;

-YCBOEHUE CUCTEMAaTUYECKUX 3HAHUN O IUIOCKUX (PUTypax U UX CBOWCTBAX, a TAKXkKe Ha
HaIISIIHOM YPOBHE — O IIPOCTEUINX IIPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IIPUMEHSATD
CUCTEMATUYECKUE 3HAHUSA O HUX JUIS PELICHHUs TEOMETPUUECKUX U IPAKTUYECKUX 33124,
-YMeHUs U3MEpSTh JUIMHBI OTPE3KOB, BETMYUHBI YTIIOB, UCTIOIB30BATH (DOPMYIIBI JUIS
HaXO0XKJCHUS EPUMETPOB, IUIOMAAeN 1 00bEMOB F€OMETPUUECKUX DUTYD;

-YMeHue IPUMEHATh U3YUCHHBIE ITIOHATHS, PE3YJIbTAThl, METOBI JUIs PELECHU 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3a[a4 U3 CMEXHBIX JUCHUIUIMH UCIIOJIb30BAHUEM IIPH
HE0OXOJMMOCTH CIIPABOYHBIX MATEPUAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

-YMeHue npoBOIUTh KilacCU(UKaLKK, IOTHYECKUE 0OOCHOBAHUS, 10Ka3aTelbCTBA
MaTE€MaTUYECKUX YTBEPKICHMUIA;

-YMeHue pacno3HaBaTh BUAbl MATEMaTUYECKUX YTBEPKAECHUHN (aKCHOMBI, ONpe/ieeHus,
TEOPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

-OByajieHNe CUMBOJIBHBIM SI3bIKOM alreOpbl, IpUeMaMH BbIIOJIHEHUS TOXKIECTBEHHBIX
peoOpa3oBaHuil pallMOHAIBHBIX BHIPAYKEHUH, pEIlIeHNs YPaBHEHUM, CUCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE UCIIONIb30BaTh UICK0 KOOPAMHAT HA TNIOCKOCTH VIS
MHTEPIIPETAllUi YPAaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHUE IPUMEHATD alredpanyeckue
npeoOpa3oBaHus, annapaT ypaBHEHUH U HEPAaBEHCTB IS PELICHUs 3a7a4 U3 pa3IMyHbIX
pa3zenoB Kypca;

-OBnasieHue cuCTeMoi (PyHKIIMOHAIBHBIX MOHATUH, (YHKLIMOHATIBHBIM S3bIKOM U
CHUMBOJIMKOW, YMEHHE Ha OCHOBE (DYHKIIMOHATIBHO-TpaQUUECKUX MPEACTABICHNN OMUCHIBATh U
aHaJIU3UPOBATh PEAIbHBIEC 3aBUCUMOCTH;

-OBnazieHle reOMETPUYECKHUM S3bIKOM, YMEHUE UCTOIb30BaTh €T0 JIJIsl ONUCAHUs IPEIMETOB
OKPY’KaIOIIEero MUpa, pa3BUTUE MIPOCTPAHCTBEHHBIX MPEACTaBIECHUI U N300pa3UTENbHBIX yMe-
HUH, IpUOOpETEeHNE HaBBIKOB NT€OMETPHUUECKUX OCTPOCHUN

IIpeaMeTHBIe pe3ybTaThl

Hartypaasbnbie yncaa. /I[podu. PannonaabHbie Yncia

BrInycKHUMK Hay4YuTCA:

* IOHUMATh OCOOEHHOCTHU JAECATUYHOW CUCTEMBI CUUCIICHMUS;

* OIIEPUPOBATH MOHATHAMM, CBA3aHHBIMU C I€TMMOCTBIO HaTypaJIbHbBIX YUCEIT;

* BbIpa)KaTh 4YHUCJIa B OSKBUBAICHTHBIX (QopMmax, BbIOMpas HaubOosee MNOAXOAAIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYaluy;

* CpaBHUBATh M YIOPSAAOYUBATh palllOHAJIbHBIE YU CIIA;

* BBIIIOJIHATH BBIYMCIEHHUS C PALMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIE U NHCHMEHHbIE
NpUEMBI BBIYUCIIEHUH, TPUMEHEHUE KaIbKYJISTOpa;

* UCIIOJIB30BAaTh TIOHATUS M YMEHHS, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTHIO BEJIUYMH,
MIPOLIEHTaMH, B XOJI€ PEIlIeHUs] MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 CMEXXHBIX NPEAMETOB, BBINOJI-
HSTb HECIIO’KHBIE IPAKTUYECKUE PACUETHI.

BbINYCKHHUK TOTYYUT BO3MOXKHOCTD:
* I03HAKOMUTHCS € MO3ULMOHHBIMU CUCTEMAMH CUUCIIEHUS C OCHOBAHUAMM, OTIMYHBIMH OT

10;

* YTIIyOUTh ¥ Pa3BUTh MPEACTABICHUS O HATYPATbHBIX YHCIIaX U CBOMCTBAX JMEIUMOCTH;

* HAYYUTHCS MCTIOIB30BaTh MPUEMBI, PAITMOHAM3UPYIONINE BBIYUCICHUS, IPUOOPECTH TIPH-
BBIUKY KOHTPOJIMPOBATH BHIYUCICHUS, BRIOUPAs MOAXOISAIINI IS CUTYaIllH CIIOCO0.
JeiicTBUTEIbHBbIE YHCJIA



BoInyCKHUK Hay4uTcs:

* NCIOJIb30BATh HAYAJIbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCE,

* OIIEpPUPOBAThH MTOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYMCICHHUSX.
BBINYCKHUK MOTYYUT BO3MOKHOCTD:

* pa3BUTH MIPEICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpaJIbHbIX 10 1EHCTBUTEIIb-
HBIX YHUCEJI; O POJIM BBIYMCICHUN B IIPAKTHUKE;

* Pa3BUTH U YIIIyOUTh 3HAHUA O JECATUYHOM 3alMCU JACHCTBUTEIBHBIX YHCEN (IIeproande-
CKHE M HETICPUOANYECKUE APOOH ).

HN3mepenns, npudIM:KeHUs1, OLEHKH
BbInycKkHUK Hay4uTCS:

* HCIIOJIB30BAaTh B XOJ€ PEIIECHUs 3a/jad 3JIEMEHTapHbIE IPEICTABICHUS, CBSA3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.
BbINyCKHUK OJYYUT BO3MOYKHOCTD:

* [IOHATh, YTO YHUCJIOBBIC JIAHHBIE, KOTOPBIE UCIOJIB3YIOTCS AJIS XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIETO MHpA, SBISIOTCS MPEUMYLIECTBEHHO MNPUOMMKEHHBIMHA, YTO IO 3aIHCH
OpUOIMKEHHBIX 3HAYCHUH, COJlepKAIIUXCsl B MH(MOPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO CYAUTH O
HOTPEIIHOCTH MPUOIMKEHNS;

* [IOHATh, YTO MOTPEIIHOCTh pEe3yJibTaTa BBIYMCICHUH JOJKHA OBITh coM3MepuUMa ¢
HOTPEIIHOCTHIO HCXO/IHBIX JaHHbIX.

Anredpanyeckne BbIPaKeHUS
BEINYCKHUK HAY4HTCS:

* OIIEPUPOBATH MOHITUAMHU «TOXKAECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHuey, pelaTh 3a-
Jlauu, coepkamye OyKBeHHBIE TaHHBIE; pa0doTaTh ¢ POpPMYyITaMu;

* BBIMOJIHATB IPe0o0pa30BaHMsl BEIPAKEHUHN, COIEPIKAIINX CTEIICHU C LIETbIMU I10KA3aTeIsIMUA
U KBaJIpaTHbIE KOPHU;

* BBIMOJIHATh TOX/IECTBEHHbIE IPEOOpa30BaHMs pallMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE Ipa-
BUJI IECTBUH HaJl MHOTOYJIEHAMHU U alNredpandecKuMu 1po0smMu;

* BBIMOJIHATh PA3JI0KEHHE MHOTOWJICHOB HA MHOKUTEIH.

BbINyCKHUK TOJYYUT BO3MOKHOCTh HAYYUTHCS:

* BBITNOJIHATH MHOTOIIArOBbIE TPe0Opa30BaHusl PallMOHATIBHBIX BBIPAKEHHUH, IPUMEHSIS ITMPOKUI
Habop croco0oB U MPUEMOB;

* IPUMEHSATH TOXKJIECTBEHHBIE PEe0OPa30BaHUs Ul PELICHN 3a/]jau U3 Pa3IMUHBIX pa3/IesioB
Kypca (HanpuMmep, /Ul HaXOXKIeHHsI HanOOJbIIero/HauMEHbILIEr0 3HaYeHHsI BBIPAKEHU ).
YpaBHeHus

BEITYCKHUK HAYYHTCS:

* pelaTbh OCHOBHbBIE BU/IbI PAIIMOHAJIBHBIX YPAaBHEHUI C OJIHOM NIEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHMH C ABYMS IEPEMEHHbBIMU;

* IOHUMATh YPaBHEHUE KaK BaAKHEHIIYI0O MaTeMaTUYECKYIO0 MOJIENb /ISl ONMCAHMS U U3yde-
HUSl pa3HOOOPa3HbIX peajbHBIX CUTYallUH, peliaTh TEKCTOBbIE 3a/layM ajlre0panyeckKuM MeTO-
10M;

* IPUMEHSATH TpadudecKe NpeACTaBIeHUs U UCCIeI0BaHUsl YpaBHEHUH, UCCIIEIOBAaHUS U
pEILIEHUs] CUCTEM YPaBHEHHH € ABYMS IEPEMEHHBIMHU.

BbINYCKHUK TOTYYUT BO3MOXKHOCTb:

* OBJIAZICTh CIELUAIBHBIMU NMPHUEMAaMHU PELICHUsS ypaBHEHWH M CHCTEM ypaBHEHUil; yBe-
PEHHO MPHUMEHSTH anmnapar YpaBHEHMH ISl pelleHHs] pa3HOOOpa3HbIX 3ajlad U3 MaTeMaTHKH,
CMEXHBIX NPEIMETOB, MPAKTUKH;

* IPUMEHSATH IpaduyecKue MpeacTaBIeHUs Uil UCCIEA0BaHNS ypaBHEHU, CUCTEM ypaBHe-
HUH, coaepxamx OyKBeHHbIE KO3()(DUITMESHTHI.

HepaBencrBa
BhINYCKHUK HAYYHTCS:

* IOHUMaThb W TPUMEHATH TEPMUHOJIOTUIO U CHMBOJIMKY, CBS3aHHbIE C OTHOLIEHUEM

HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;




* pelaTh JUHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM M UX CHUCTEMBI; pellaTh KBaJapar-
HbIE€ HEPABEHCTBA C ONIOPOM Ha rpaduuecKue NpeIcTaBIeHus;

* IPUMEHATH anmnapaT HEPaBEHCTB JUIs PELIEHMs 3a/1a4 U3 Pa3JInYHbIX pa3JIeoB Kypca.
BEINYCKHMK OJYYUT BO3MOXKHOCTb HAYYUTHCS:

* pa3HOOOpa3HBIM MpHEMaM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH ammapar
HEPaBEHCTB JUIsl pEIIEeHUs] Pa3HOOOpPA3HBIX MaTeMaTHMYeCKUX 3ajady M 3aJad U3 CMEXKHBIX
IIPEIMETOB, IPAKTUKU;

* IPUMEHATH I'padUuecKue MpeCTaBIeHHs I UCCIEIOBaHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJiepKalux OyKBeHHbIe KO3()PUIIUEHTHI.

OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMH
BoInyckHHUK HAy4dUTCS:

* IOHUMATh U UCIOJIb30BaTh QYHKIHNOHAIbHbIE TOHATUS U SI3bIK (TEPMHUHbI, CHMBOJINYECKHE
0003HaueHUs ),

* CTPOUTH IpaUKU 3IEMEHTApHBIX (YHKLUH; UCCIEI0BaTh CBOMCTBA YMCIOBBIX (DYHKIIMH
Ha OCHOBE M3y4YCHUS MOBEICHHS UX IPa(UKOB;

* IOHUMaTh (YHKLHUIO KaK BaKHEHIIYI0O MaTeMaTHUYECKYI0 MOJENb JUIsl OIUCAHMS MpolLec-
COB U SIBJICHUH OKPYKaIOILEro MUPA, NPUMEHATH (DYHKUMOHAJIBHBIM S3BIK JUISI ONUCAHUS U
UCCIIEIOBaHMsI 3aBUCUMOCTEH MeXly (PU3MUECKUMH BETUUYUHAMU.

BbInyCKHUK TOJYYUT BO3MOKHOCTh HAYUYUThCS:

* IPOBOJIUTh MCCIIEIOBAHUS, CBS3aHHBIE C M3YyYEHHEM CBOMCTB (DYHKIHMI, B TOM 4YHuCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE TIpa)MKOB M3Y4EeHHBIX (YHKIHMHA CTPOUTH Ooiiee
CJIO’KHBIE TpaMKH (KYCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMI TOUKAMHU U T. I1.);

* UCTIOJIH30BaTh (DYHKIIMOHAIBHBIC TPEICTABICHUS M CBOWCTBA (YHKIMHA JUISl PEHICHHS
MaTEMaTUYECKUX 3a7a4d U3 Pa3IMYHBIX pa3/ieoB Kypca.

YucioBble MOCTE10BATEIBLHOCTH
BrInycKHUMK Hay4YuTCs:

* IOHUMaTb M MHCIIOJNb30BATh SI3bIK IIOCJENI0BATEIILHOCTEH (TEPMHUHBI, CHUMBOJUYECKUE
0003HaYeHHUS);

* IPUMEHSATH (DOPMYJIbI, CBA3aHHbBIE C apU(PMETHUECKON U T€OMETPUUYECKON Iporpeccueil, u
anmapar, cOpMHUPOBAHHBIM MPU U3YYEHUU JAPYIHX Pa3/ieloB Kypca, K PEHIeHHUI0 3ajad, B TOM
YHCJIe C KOHTEKCTOM U3 PEAIbHOM KU3HU.

BbINYCKHHMK OJYYUT BO3MOYXKHOCTb HAYUUTHCS:

* pemarth KOMOMHUPOBAHHbBIE 33]]a4l ¢ IPUMEHEHHEM (OPMYJI N-TO YJjeHa U CyMMbI IIEPBBIX
N WICHOB apu(METHUYECKOW M T'€OMETPHUYECKOW MPOrpeccuy, MPUMEHss HpU ITOM ammapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMaTh ApU(PMETUUYECKYI0 M T€OMETPUYECKYIO MPOrpecCui0 Kak (YHKIHMU HaTypaib-
HOT'O apryMEHTa; CBA3bIBATh apU(METUUECKYIO IPOIPECCUIO C JTMHEHHBIM POCTOM, F€OMETpHUYe-
CKYI0 — C 9KCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejibHasi CTATUCTUKA

BBINYCKHUK HAy4YWMTCS HCHONb30BaTh MPOCTEHIINE CHOCOOBI MpPEJCTAaBICHHUS U aHaJIN3a
CTaTUCTUYECKUX JIAHHBIX.

BbINYCKHUK MOJYYUT BO3MOKHOCTH MPUOOPECTH NMEPBOHAYAIBHBIN ONBIT OpraHu3aluu coopa
JAHHBIX MPU IPOBEACHUU OMpOca 0OIIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHAJIN3, IPE/ICTaB-
JSITH Pe3y/bTaThl ONPOCa B BUJIE TAOIHUIIBI, AUATPAMMBI.

Cayuaiinble cOOBITHS U BEPOATHOCTD

BbINYCKHUK HAYYHUTCS HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSATHOCTD CITy4aifHOT'O COOBITHSL.
BbINYCKHUK ~ MOAYYUT  BO3MOXKHOCTH ~ NMPUOOPECTH  OMBIT  TMPOBEJNEHUS  CIydyalHbIX
AKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIBI0 KOMIIBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIPETALIMU HX
pe3yJIbTaTOB.

Kom0nnaropuka

BbInyckHMK HayduTcs pemaTh KOMOMHATOPHBIE 33Jauyd Ha HAaXOXKJIECHHE Yucia OOBEKTOB WU
KOMOUWHAIHUH.




BhINYCKHUK MOMTYYUT BO3MOXKHOCTh HAYYUTHCSI HEKOTOPHIM CIELUATBHBIM IpUéMaM pelIeHUs
KOMOWHATOPHBIX 3a7a4.

Harasininasi reomerpust

BBITyCKHUK Hay4uTCS:

* pacrio3HaBaTh Ha YepTekaxX, PUCYHKaX, MOJCISAX U B OKPYXKAIOIIEM MHUpPE IUIOCKUE U
IPOCTPAaHCTBEHHbBIE T€OMETPUYECKIE QUTYPHI;

* BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO MapasiesIenune s1a.

BBIITyCKHUK IOJIYYUT BO3MOKHOCTD:

* HAyYUTHCS BBIYUCIATH OOBEMBI MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpP, COCTABIICH-
HBIX U3 MPSIMOYTOJILHBIX NapalIeIIeIHIICIOB,;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOIO Mapajliesienunena, MpaBUiIbHON MHpa-
MH/IBI, HWIMHAPA U KOHYCA,;

* CTPOUTH Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO MapaljieNenuIea;

* OIIPENENATh 0 JMHEHHBIM pa3MepaM pa3BEPTKH (UTyphl IUHEHHbBIE pa3Mephl cCaMoi (u-
T'YpbI 1 HA00OPOT;

* yIIIyOUTh U Pa3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (QUTYpax;

* HAYYUTHCS IPUMEHSTH MTOHATHE PAa3BEPTKH IS BHITOIHEHHS TPAKTHYECKUX PACUETOB.
I'eomerpuueckue purypsi
BEINYCKHUK HAYYHTCS:

* I0JIb30BAThCS SI3BIKOM T€OMETPHHU JUIS ONHCAHHS IPEIMETOB OKPYXKAIOLIETO MUPAa M HX
B3aMMHOTO PACIIOJIOKECHHUS;

* pacrio3HaBaTh M M300pakaTh Ha YEpTEKaxX M PHCYHKAaX I'e€OMETpUYEcKHe (QUTYPBI U HX
KOH(HUTypanuu;

* HAXOJUTh 3HAYEHHS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUI'Yp M WX OTHOIIEHHS, TPalyCHYIO
Mepy yriaoB ot 0° 1o 180°, nmpumeHss onpeeseHus, CBONCTBA U MIPU3HAKU (QUTYp U UX BJIEMEH-
TOB, OTHOIIEHHS GUTYp (PaBEHCTBO, M0100Me, CHMMETPHUH, TIOBOPOT, NapaUIeIbHBIN IIEPEHOC);

* OTIEPUPOBATH C HAYAIBHBIMH TOHITHSAMHU TPUTOHOMETPUU U BBIOJIHATH JIEMEHTapHBIC
orepanuu HaJ QYHKIUSMH YTJIOB;

* pemarp 3aJa4u Ha JJOKa3aTeIbCTBO, OMMMPAsICh HA H3yYCHHBIE CBOWCTBA (PUTYp M OTHOIIIE-
HUI MeXly HUMH U IPUMEHSISI U3YyYEeHHBIE METO/IbI JI0Ka3aTeIbCTB;

* pemaTh HECJIIOKHBIE 33]]a4d Ha TTOCTPOCHHE, IIPUMEHSSI OCHOBHBIE JITOPUTMBI TTOCTPOCHHS
C TIOMOUIBIO LIUPKYJIS U TUHEHKHU;

* pemaTh MPOCTEHUIITNE TUTAHUMETPHUYECKUE 3a/1a4H B IPOCTPAHCTBE.
BBINYyCKHUK MOTYYHUT BO3MOKHOCTD:

* OBJIAZICTh METOJaMHU pEIICHUS 3a/a4 Ha BBIYMCICHHUS W JIOKA3aTeNbCTBA: METOIAOM OT
IPOTHBHOTO, METOZOM MOAO00Ms, METOAOM Iepedopa BaApHAHTOB M METOJOM T€OMETPUUYECKHX
MECT TOYEK;

* IPUOOPECTH OMBIT MPUMEHEHHUsI aNreOpauyeckoro U TPUTOHOMETPUUYECKOTo armapara U
U/Iel IBIKEHHS MTPH PEIICHUH TeOMETPUUYECKHX 3a/1a4;

* OBJIAZIETh TPAJUIIMOHHON CXEMOM pelleHHs 3a7ay Ha MOCTPOEHHUE C MOMOIIBIO IIUPKYIS U
JMHEHKN: aHAITN3, IIOCTPOEHUE, T0KA3aTeIbCTBO U UCCIIEIOBAHNE;

* HAyYUTbCS pelaTh 3a7adyd Ha MOCTPOCHHE METOJOM T€OMETPUYECKOI0 MEeCTa TOYEK U
METOIOM ITOJI00HS;

* IPUOOPECTH OMNBIT HCCIEAOBAHUS CBONCTB IUIAHUMETPUUYECKUX (UTYp € TOMOILBIO
KOMITHIOTEPHBIX ITPOTPAMM;

* IPUOOPECTH OTBIT BHITIOJIHEHUS MPOEKTOB M0 TeMaM «l eoMeTpuyeckue npeodpazoBaHUs
Ha 1I0ckocTny, «IlocTpoeHne oTpe3KoB 1o hopmyrey.

H3mepenne reomeTpu4ecKMX BeTUYHH

BBITyCKHUK HAYYUTCS:

* HCIIOJIb30BaTh CBOMCTBAa W3MEPEHUs MJIUH, IUIOMIAZed W YIJIOB IpH pelIeHUH 3a/Jady Ha
HAXOXXJCHHE JUTMHBI OTPEe3Ka, JIIMHBI OKPY)KHOCTH, JUTMHBI IyTH OKPYKHOCTH, TPATyCHONH MEpHI
yria;




* BBIYUCJIATH IUIOLIAAN TPEYTOJIBbHUKOB, IIPSMOYTOJIbHUKOB, 1apauIeIONPaMMOB, TPaIleLHi,
KpPYTOB M CEKTOPOB;

* BBIUUCJIIATD JUIMHY OKPY’KHOCTH, JUIMHY IYT'HM OKPYKHOCTH;

* BBIUMCJIATD JUIMHBI JIMHEHHBIX 3JIEMEHTOB QUIYp U MX YIJIbl, UCIONb3Ys (GOPMYJIbI JUIMHBI
OKPYKHOCTH | JUIMHBI YTH OKPY>KHOCTH, (POpMYIIBI TUTOIIAACH HUryp;

* pelaTh 3a/lauyd Ha JI0Ka3aTeJIbCTBO C HUCIOJIb30BaHUEM (DOPMYI UIMHBI OKPY)KHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popMy mutomaneit puryp;

* pelarh IPAKTUYECKHE 3aa4M, CBA3AHHBIC C HAXOXKICHUEM I'€OMETPHYECKHX BEIMYUH
(McmoB3yst IPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEJICTBA).
BhINYCKHMK MOJYYUT BO3MOXKHOCTb HAYYUTHCS:

* BBIUMCIIATH IUIOMAnM (PUTyp, COCTaBIEHHBIX U3 ABYX WM Ooyiee MPSIMOYTOJIbHHUKOB,
[1apaJuIeJIOrPAMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIUUCJIATh IUIOIAAUM MHOTOYIOJIBHUKOB, HCIIOJb3ys OTHOILICHHMS DPABHOBEIMKOCTH H
PaBHOCOCTaBJICHHOCTH;

* IPUMEHSATH aIreOpanyecKuil U TPUTOHOMETPUUECKUN ammapar ¥ WACU JABIKCHHUS IpH
pEILIEHNN 3a]a4 Ha BBIYMCIICHHE TUIONIAaiel MHOTOYT OJIbHUKOB.

Koopaunarsi
BblnycKHUK HAyyuTCS:

* BBIYMCIIATD JUIMHY OTPE3Ka 10 KOOPAMHATAM €ro KOHLIOB; BBIYUCIIITH KOOPAMHATHI cepe-
JIUHBI OTPE3Ka;

* HCIIOJIB30BATh KOOPAUHATHBIN METOJ, U1l U3yYEHUSI CBOMCTB MPSMBIX U OKPYKHOCTEM.
BbInyCKHUK OJIYYUT BO3MOKHOCT!

* OBJIaJIETh KOOPAMHATHBIM METOJIOM PELICHM 3a1a4 Ha BBIYMCIICHUS U I0Ka3aTEIbCTBA;

* IPHOOPECTH ONBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX MPOTPAMM ISl aHAJIH3a YaCTHBIX CITY-
4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEH U IPSIMBIX;

* IPHOOPECTH OMBIT BHITIOIHEHUS IIPOCKTOB Ha TeMy «lIprMeHeHne KOOpANHATHOTO METO/1a
IIPY PELICHNN 3a7a4 Ha BBIYUCIICHUS U J0KA3aTEIbCTBAY.

BekTopsl
BrInycKHUMK Hay4uuTCS:

* OIIEpUPOBATh C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TEOMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBINM MPONU3BENCHHUIO 3aIaHHOT0 BEKTOpA Ha YUCIIO;

* HaXOJIUTh JUIsl BEKTOPOB, 3aJJaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOpa, KOOPJUHATHI CyMMBI
U pa3HOCTH JIBYX U Ooyiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHUS BEKTOPA HAa YMCIIO, IPUMEHSS
IIpY HEOOXOIMMOCTH COUETATENbHBIN, IEPEMECTUTEIbHBIN U pACIIPEICIUTEIbHBINA 3aKOHBI;

* BBIYHCIATh CKAJSIPHOE IIPOU3BENCHUE BEKTOPOB, HAXOIUTh Yrojl MEXAY BEKTOpaMHy,
YCTaHaBIIMBATh NEPIEHIUKYISIPHOCTD MPSIMBIX.
BhINyCKHHMK TOJYYUT BO3MOYKHOCTb:

* OBJIAJIETh BEKTOPHBIM METOJIOM IS PEIICHUS 3a/1a4 Ha BBIYNCICHUS U JOKA3aTelIbCTBA,

* IPUOOPECTHU OMBIT BHIMOJIHEHUS IPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/1a MU
pELICHUH 3a]1a4 Ha BBIYMCIIEHUS U JOKA3aTeIbCTBAY.
Hcropus MaTeMaTHKHU
BbInycKHHMK Hay4YuTCS:
-OnuchIBaTh OTAEIBHBIE BBIJAIOLINECS PE3YIBTAThI, IOTYUEHHBIE B X0/I€ PA3BUTHSI MAaTEMaTHKU
KaK HayKU;
-3HaThb INPUMEPHl MATEMAaTHUYECKUX OTKPBITUH M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U
BCEMHUPHOHN UCTOpUEN
-[IOHUMAaTh POJIb MATEMATHKU B pa3BUTUH Poccuu.
BbINYCKHHUK TOTYYUT BO3MOKHOCTbD:
-XapakTepu30BaTh BKJIa/l BbIIAIOIIMXCSI MATEMAaTUKOB B Pa3BUTUE MAaTEMATUKHU U UHBIX HAYYHBIX
obnacreit
-[IOHUMAaTh POJIb MaTEMATUKH B pa3BUTHH Poccuu.







MecTo y4eOHOr0 nmpeamera

basucHelii yueOHBIN TU1aH Ha 00ydeHHEe MaTEeMaTHKU B OCHOBHOM IIKOJIE OTBOAMUTH Beero 940
4acoB, 1o 6 yacoB B 5,6 kiaccax( mo 1 yacy 3a cueT BapuaTUBHOM YacTH), 1O 5 4acoB B 7-9 Kiaccax.



