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o0pa3oBaHMs, C OCHOBHOI 00pa30BaTEIbHON MPOrpaMMON OCHOBHOTO OOIIETO flara

oOpa3oBaHus 10O IpeaMeTy «MareMaTuka» U aBTOPCKOM MPOrpaMMEI 10 MaTeMaTHUKE IS 5

kiacca noj penakuueit A.I'. Mep3sisik, B.b. Tlononckoro, M.C. Skup, E.B. bynko.

enu n3ydyenus npeamera:

* (opmupoBaHue NpeACTaBICHUIN O MAaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpeICTBa MOJICIIUPOBAHMSI SIBJICHUN U MPOIIECCOB, 00 MACIX M METO/IaX MAaTeMAaTHKH;

*  pa3BUTHE JIOTHUYECKOT0 MBILIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHUYECKOU KYJIBTYPBI;

*  OBJaJIeHUE MAaTEeMAaTUYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIMMBIMH B
MMOBCETHEBHOM KU3HHU, JUISI U3YUYCHHUS IIKOJIbHBIX €CTE€CTBEHHOHAYYHBIX JUCIUTIINH
Ha 6a30BOM ypOBHE, JJIS MMOJy4eHHUs 00pa30BaHus B 00JIaCTIX, HE TPEOYIOINX
yr1yOJICHHON MaTeMaTHYeCKO MOATOTOBKH;

* BOCIUTaHHE CPEACTBAMU MATEMATUKHU KYJIbTYpPhl TUYHOCTH, TOHUMAHHUS
3HAYMMOCTU MAaTEMAaTUKH JIJI1 HAYYHO-TEXHUYECKOTO IIporpecca, OTHOIICHUS K
MaTeMaTHKE KaK K YaCTH 00Ie4eIOBEYeCKON KYIbTYpPbI Uepe3 3HAKOMCTBO C
HCTOPHEH pa3BUTHS MAaTEMATHUKH.

Paznen

Harypanbnbie uncia u nkambl

CrnosxeHue ¥ BBIYUTaHUE HATYPaJIbHBIX YHCEll

YMHOXEHUE U JeJICHHE HATYPAIbHBIX YUCEIT

[Tnomanu 1 00BEEMBI

OOBIKHOBEHHEIE IPOOH

Hecsatuunbie qpoou. CrnokeHre U BBIYUTaHHE JECATHYHBIX ApoOei

YMHOXEHHUE U JACJICHUE IECATUYHBIX Ipo0ei

IIpouieHTsI

NHCcTpyMEeHTHI 151 BBIUUCTICHUS U U3MEPECHHUS

TpeboBaHus K YpOBHIO MOATOTOBKH yJaluXcs 5 Kiiacca

B pesynbprare uzydeHus kypca MaTeMaTHKU 00y4Yaromuecs TOJDKHBI 3HATh U YMETh!

* MPaBWIBHO yNOTPEOIATh TEPMUHBI, CBSI3aHHBIE C Pa3TMYHBIMU BUJAMH YHCEN U
croco0aMu WX 3alliCH: 1IeTTbHOE, IPOOHOE, AECATUYHAS IPO0b, MEPEeX0.1 OT OTHOM
(hopMBI 3anUCH K IpYyroi (HampuMep, MPOLIEHTHI B BUJIE NECATUYHON ApoOU;
BbIJIEJICHUE 1I€JI0M YacTU U3 HEMPaBUWIbHOHN 1po0n);

* CpaBHUBATh YHCIA, YIOPSAOYMBATH HAOOPHI YHCEI, TOHUMATDH CBA3b OTHOIIEHUI
«O0JIBIIIEY, «KMEHBIIIE)» C PACTIONOKEHHEM TOYEK Ha KOOPJAMHATHON MPSIMO;
HaXOJUTh CpeHEe apUPMETUUECKOE HECKOIBKUX YUCEI, YUCIIO M0 €T0 YacTH U
4acTh OT YHUCJIA;

*  BBINIOJHATH apu(PMeTUUYECKUE NCUCTBUA C HATYPATbHBIMH YUCIAMU U IECATUYHBIMU
IpOOSIMU; OKPYTIISTH IECATUUHbBIE IPOOU;

* pacrmo3HaBaTh Ha YepTEkaxX U MOJENAX reoMeTpudeckie PUrypsl (OTpe3KH, yIibl,
TPEYroJIbHUKH, MHOTOYTOJILHUKH ); H300pakaTh yKa3aHHBIC TEOMETPUUECKUE
(burypsl; BIaieTh TPAKTHUYECKUMH HABBIKAMU UCTIOJIb30BAaHUS T€OMETPUIECKIX
WHCTPYMEHTOB JIJIsl TIOCTPOCHUS U U3MEPEHUS OTPE3KOB U YIJIOB;

*  BIAJCTh HaBBIKAMHU BBIUMCIICHHUS 110 OopMyIIaM, 3HATh OCHOBHBIE €IUHUIIBI
W3MEPEHUS U YMETh MEePEUTH OT OJJHUX €IUHUI] U3MEPECHUS K IPYTUM B
COOTBETCTBHUH C YCIOBUSIMHU 3a/1a4U;

*  HAXOJUTh YHCIIOBBIC 3HAYCHUSI OYKBEHHBIX BBIPAKECHUH.

Ha n3yuenue npeamera oTBOIUTCS S 4acoB B HEJENO, Beero 3a rof 170 yacos.

[=)

©Coo~NoO O~ WNREZ

03 21:15:35

Marematuka
6 Kiacc

Pabouas nporpamma no matematuke Jiisi 6 Kjlacca COCTaBlieHa B COOTBETCTBUH C
denepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIIEr0o

o0Opa3oBaHMsl, C OCHOBHOM 00pa30BaTEIbHON MPOrpaMMON OCHOBHOTO OOIIETO




oOpa3oBaHwus 10 peaMeTy «MareMaTuka» U aBTOPCKOW MPOrpaMMBI 110 MaTeMaTuKe sl 6

kiacca nox penakuueit A.I'. Mep3snsik, B.b. TTononckoro, M.C. Skup, E.B. bynko.

enu n3ydyeHus npeamera:

*  (opmupoBaHue NpeACTaBICHUN 0 MaTeMaTHKE KaK YHUBEPCaIbHOM SI3bIKE HAayKH,
CpeICTBa MOJICIIUPOBAHMSI SIBJICHUN U TIPOIIECCOB, 00 MAESIX U METOAaX
MaTEeMaTHKH;

*  pa3BHUTHE JOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKCHHSI,
QITOPUTMHUYECKON KYJIbTYPBI;

*  OBJAJICHWE MAaTEMATHYECKUMU 3HAHUSMU U YMEHUSIMHU, HEOOXOAMMBIMU B
MTOBCETHEBHOM JKU3HU, JUISI U3YUCHHSI IIKOIBHBIX €CTECTBEHHOHAYYHBIX JUCIIUILTAH
Ha 6a30BOM ypOBHE, JJIS MMOJy4eHHUs 00pa30BaHuUs B 00JIaCTIX, HE TPEOYIOIIUX
yr1yOJICHHON MaTeMaTH4eCKOM MOATOTOBKH;

*  BOCIIMTaHUE CPEACTBAMU MATEMATHKHU KYJIbTYpPbl TUYHOCTH, IOHUMAHUS
3HAYUMOCTH MATEMATHKH JIJISl HAYYHO-TEXHUYECKOTO MPOrpecca, OTHOIICHUS K
MaTeMaTHKe KaK K YaCTH 00I1le4eIOBEYeCKON KyIbTYpPhI Uepe3 3HAKOMCTBO C
HCTOpHUEH pa3BUTHSI MATEMATHKHU.

Pa3nen

JlenmuMOoCTh HaTypabHBIX YUCEI

OOBIKHOBEHHBIE APOOH

OTHo1IEeHUs U IPONOPLIMHU

PanmonaneHble yncna U 1eHCTBUS HAJ HUMU

TpeboBaHwMsI K YPOBHIO IMMOATOTOBKH yJamuxcst 6 Kiacca

B pe3ynbraTe u3yueHus Kypca MaTeMaTUKH O0y4arolIrecs TOJKHbI 3HATh U YyMETh:

*  MPaBWIBHO yIOTPEOJSITh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMHA BHJIAMU YHCEN U
crocobaMu uX 3amucH: LeabHoe, ApoOHOoe, JecsITHYHAs APOOb, IEPEX0]l OT OJTHOM
(hOpMBI 3aIMCH K Ipyroi (HampuMep, MPOLEHTHI B BUJIE TIECATUIHON APOOH;
BBbIJICTICHUE 11€TI0M YacTH U3 HEMIPaBUWIIbHOM ApoOM); peliaTh TP OCHOBHBIE 3a7auu
Ha Jpodu;

* CpaBHUBATh YKCIA, YIOPSAOYMBATH HAOOPHI YUCEI, TOHUMATh CBSI3b OTHOIICHHIA
«0O0JITBIIIeY, «MEHBIIIE) C PACIIOIOKCHHEM TOYEK HA KOOPAMHATHOH MPSMOIA;

*  BBINOJHATH apU(PMeTUUYECKUE NCUCTBUA C HATYPAIbHBIMU YUCIAMU U IECATUYHBIMU
IpO0sSIMH;

* pacrmo3HaBaTh Ha YePTEXkKaX U MOJEIAX TeoMeTprudeckue GUrypsl (OTpe3KH, YIIibl,
TPEYTOJIBLHUKHA, MHOTOYTOJIBHUKH, OKPYKHOCTb, KPYT); H300paKaTh yKa3aHHBIC
reoMeTpuueckre GUrypsl; BIaJeTh MPAKTUUECKUMU HABBIKAMU HCTIOIb30BaHUS
TCOMETPHUYECKUX HHCTPYMEHTOB JIJISl IOCTPOCHUS U U3MEPECHHUSI OTPE3KOB H YTJIOB;

*  BIAJCTh HaBBIKAMHU BBIUMCIICHUS 110 GOopMyIaM, 3HATh OCHOBHBIE €TUHUIIBI
WU3MEpPEHUS M YMETh IMEPEHTH OT OJTHUX SAMHHI] U3MEPEHUS K APYTUM B
COOTBETCTBHUH C YCIOBUSMU 3a]1a4U;

*  HAaxOJUTh YMCJIOBBIC 3HAYCHUS OYKBECHHBIX BBIPAKCHUM.

Ha n3ydenue npeamera oTBOAUTCS S 4acoB B HeJENI0, Beero 3a ron 170 yacos.
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Marematuka
7 xnacc

Pabouas nporpamma no Matematuke (aiaredpa v reoMeTpus) AJis 7 Kjlacca COCTaBJIeHA B
cooTBeTcTBUH ¢ DeepanbHbIM MOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOT0 00111€r0 00pa3oBaHusi, C OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMOil OCHOBHOT'O
ob1iero oopazoBaHus o Mpeamery «MareMaTHKa» 1 aBTOPCKOM MPOrpamMMBbl 110
MaTemaTuke ais / kinacca noj peakuueit JI.C. AtaHacsiH u 1p. (reometpusi),
}0.H.MakapsrueB H.I' u nip. (anre6pa).

Henn nzydyenus npeamera:

*  OBJIQJICHUE CHUCTEMON MaTeMaTHUYeCKHX 3HAHUM U YMEHH, HEOOXOIUMBIX IS
MPUMEHEHHS B IPAKTUIECKOH NEATETHHOCTH, U3YUSHHSI CMEXKHBIX TUCIUILUINH,

*  UHTEJUIEKTyaJbHOE pa3BUTHE; (OPMHUPOBAHUE KAUECTB JTMUYHOCTH, HEOOXOAMMBIX
YeJIOBEKY JIJISl TIOJTHOIIEHHOW )KM3HH B COBPEMEHHOM OOIMIECTBE: SICHOCTh U
TOYHOCTB MBICIIH, KPUTUYHOCTh MBIIIICHUS, MHTYHIINSA, JIOTHYECKOE MBIIIUICHUE,
AJIEMEHTHI aJITOPUTMHUYECKON KYIBTYPHI, IPOCTPAHCTBEHHBIX MPEACTABICHUH,
CIIOCOOHOCTB K IIPEOJIOJICHUI0 TPYAHOCTEH;




(dhopMUpOBaHHE TIPEICTABICHHUI 00 UEIX U METOJJaX MaTEMATHUKH KaK
YHUBEPCAIBHOTO S3bIKa HAYKH M TEXHUKH, CPEJICTBA MOAECIUPOBAHNUS ITPOLIECCOB;
BOCIIUTAHUE KYJIbTYPbI JIMUHOCTH, OTHOIICHUS! K MATEMATHUKE KaK YacTu
o011eueI0BeYeCKOil KyabTyphl, TOHUMAaHUE 3HAYUMOCTH MaTEeMAaTHUKH JIJIsl HAYYHO —
TEXHUYECKOTO MpoIiecca.

Anrebpa

CoNoRWWNE

Harypanbnsle uncia.

Crno)xeHre ¥ BEIYUTAHHE HATypPaIbHBIX YHCEIL.

YMHOKEHUE U JIeNICHHE HATYPaIbHbBIX YHCEIL.

DyHKIHUH.

CrerneHb ¢ HaTypaJIbHBIM OKA3aTEIEM.

Onnounensl. Onepanuu HaJl OAHOYWICHAMHI

MHorousieHsl. ApupMeTH4ecKre ornepaniy HaJl MHOTOWICHAMH.
DopMyIIbl COKPALLIEHHOTO YMHOXKEHUS

Cucrembl 1ByX JTHHEHHBIX YPaBHEHHUH C ABYMSI IEPEMEHHBIMH.
Ob6o06maro1ee MOBTOPEHUE anreOpsl.

I'eomerpus

Eall el

HavanpHple MOHATHSA U TCOPCMBI I'COMCTPUH.

TpeyroabHUKH.

[TapatenpHbIe IpsSMBIE.

CooTHO1IEHN MEX 1y CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA.
TpebGoBaHusI K YPOBHIO MOATOTOBKY yJaluxcs 7 Kiacca

B PE3YIbTATC U3YUCHUSA MATCMATUKU 06yqa}oumec51 JOJIKHBI 3HAaTh U YMETh.

MOHATHE AITOPUTMA; IPUMEPHI AITOPUTMOB;
KaK UCHOJIb3YIOTCS MaTeMaTHuecKue (popMyJibl, ypaBHEHUS; IPUMEPbI UX
MPUMEHEHHS JUISl PELICHHUS alre0OpandecKuX U FeOMETPHUECKUX MPAKTUIECKUX
3aza4;

KaK NOTPEOHOCTH MPAKTUKU IIPUBEIU MaTEMAaTUYECKYIO HAyKy K HEOOXOJMMOCTH
pacIIMpeHus MOHATUS YHUCTIA.

BBITTOJIHATH TOXKIECTBEHHBIC TIPE0OPAa30BaHMS BHIPAKCHUN;

pelaTh JMHEWHbIE YPaBHEHUS U 33JJa4X C IOMOLIbIO JIMHEWHBIX YPaBHEHUM;
CTPOUTH rpa@UKy JIMHEHHON PYHKINU U PYHKIIMH, OMMCHIBAIOLIEH TPSIMYIO
IIPONOPLINOHAIIBHYIO 3aBUCUMOCTb;

BBITIOJIHATH IEUCTBUS CO CTENEHSIMH U OJHOWIEHAMU;

HaXOJUTh CyMMY, Pa3HOCTb, IPOM3BEJEHIUE MHOTOWIEHOB; YMHOKaTh OJHOYIEH Ha
MHOTOYJIEH;

IPUMEHATH (POPMYJIIBI COKPAIIEHHOTO YMHOKEHHS [T Pa3JInYHbIX CIOCOOOB
pa3oKeHUs: Ha MHOXKHUTEIH;

pelaTh CUCTEMBI JINHENHBIX YPaBHEHUH U 3a/1a4 C TOMOIIBIO0 CUCTEM JINHEHHBIX
YPaBHEHUH;

CTPOUTb CMEKHBIE U BEPTUKAJIBHBIE YTJIbl U HAXOAUTH UX I'PATYCHBIE MEPHI;
pelarth 3aa4 Ha IPUMEHEHNE IPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB;

pelaTe OCHOBHBIE 3a/1a4i Ha IOCTPOCHUE C TIOMOIIBIO LIUPKYJIS U TUHEUKHY;
HCII0JIb30BaTh aKCHOMY MapauIeIbHBIX MPSAMBIX JUIsS PEIIeHUs 3a/1a4;
JIOKa3bIBaTh TEOPEMBI O CYMME YIJIOB TPEYTOJIbHUKA, O COOTHOLIEHUSAX MEXIY
CTOPOHaMH U yrilaMu TpeyroibHuKa. O HepaBeHCTBE TPEYTOJbHUKOB U PUMEHSATh
UX K PELICHHIO 33/1a4;

MIPUMEHSTH IPU3HAKN PAaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB K PEIICHUIO
3a1ad4;

CTPOUTH TPEYTOJIBHUKHU MO TPEM BJIEMEHTAM;

IIPOBOJUTH HECJIOXKHBIE JOKA3aTEIbCTBA, MIOIy4YaTh CIEACTBHS U3 U3BECTHBIX WU
paHee MOJIY4YEeHHBIX YTBEPKACHUN, OLIEHUBATh JOTMUYECKYIO IPABUIILHOCTD
paccyXIeHHUH, UCII0Ib30BaTh IPUMEPBI JI WILTIOCTPALIMM U KOHTPIIPUMEDHI JUIs
ONPOBEPKEHUS YTBEPKIACHUMN.

Ha N3YUCHHUC MMPCAMETA OTBOAUTC 5 4acoB B HEACII0, BCCI'O 3a 1roq 170 gacos.




Marematuka
8 Kiacc

PaGouas mporpamma mo maTematuke (anredpa u reoMeTpusi) s 8 Kilacca COCTaBJICHA B
cooTBeTCTBUM ¢ DeepanbHbBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
OCHOBHOT'O 00111eT0 00pa3oBaHus, OCHOBHOW 00pa30BaTeNbHON MPOTPAMMOIl OCHOBHOT'O
oOmero oopazoBaHus 1o nmpeaMery «MareMaTuka U aBTOPCKOW MPorpaMMoi 1o
MareMartuke s 8 kinacca noa peaaxkuueit JI.C. Atanacss u ap. (reomerpusi),
10.H.MakapsrueB H.I" u ap. (anre6pa).

Lenn nzydyenus npeamera:

*  pa3BUTHE JIOTHUYECKOTO U KPUTUYECKOTO MBIILICHUS, KYyJIbTYPhl PeUH, CIIOCOOHOCTH
K YMCTBEHHOMY KCIICPUMEHTY;

*  (opmupoBaHue y ydamuxcsi MHTEIUICKTYyaTbHOW YECTHOCTH U OO bEKTUBHOCTH,
CIOCOOHOCTH K IPEOJOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3
OOBIIEHHOTO OIIBITA;

*  BOCIUTaHHE KaueCTB JIMYHOCTU, 00ECICUNBAIOIINX COUAIBHYIO MOOUIBHOCTD,
CIOCOOHOCTH MPUHUMAThH CAMOCTOSATEIHHBIC PEIICHUS;

* (opmupoBaHUE KaUEeCTB MBIIIJICHHS, HEOOXOAUMBIX JJIs afaNTaluid B COBPEMEHHOM
MH(POPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MAaTEeMAaTUYECKUX
CIIOCOOHOCTEH.

*  (opmupoBaHue MpeACTaBIEHUN 0 MaTEMATHKE KaK YacTH 00Ie4eNI0OBeUeCKOn
KYJBTYpPBI, O 3HAYUMOCTH MAaTEMATHKH B PA3BUTHU [TUBUIM3AIUN H COBPEMEHHOTO
00111eCTBa;

* pa3BHTHE NPEICTABICHUN O MaTeMaTHKE Kak (opMe ONmUcCaHus M METO/EC MTO3HAHUI
JEHCTBUTENBLHOCTH, CO3/IaHNE YCIOBH JUIsl MPUOOPETeHUs IEPBOHAYAIBHOTO OTIBITA
MaTEeMaTHYECKOTO MOJICITMPOBAHUS;

*  (opmupoBaHue 0OIMHUX CIOCOOOB UHTEIUIEKTYATbHOU NESTEIbHOCTH, XapaKTePHBIX
JUTSE MATEMATHKH U SIBJISTFOIIUXCSI OCHOBHOM MTO3HABATEIILHOM KYJIbTYPBI, 3HAYMMON
JUIS Pa3IM4YHbIX cep YeIOBEUECKOM NesITebHOCTH;

* co3nanue pyHIaMEeHTa A1 MaTeMaTU4eCKOTro pa3BUTHs, OPMHUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapAKTEPHBIX JJI1 MAaTEMATHUECKOM 1eATeIbHOCTH.

Anrebpa
Anrebpanyeckue 1poou

DyHKIUA y =yx . CBoiicTBa KBAJIPATHOTO KOPHS
k
KBanparuunas ¢pynkius. OyHkuus y = —
X

KBagparHble ypaBHEHHS

. HepaseHcTBa

I'eomerpus

1. YeTplpexyroJbHUKN

2 ITnomans

3. [TogoGHBIE TPEYTONBHUKA

4 OKpyXKHOCTb

TpeboBaHust K YpOBHIO ITOATOTOBKH ydaluxcs § kiacca
B pe3ynbrare u3ydeHus MaTeMaTHKU 00ydJarolrecs JOKHbI 3HaTh U YMETh!

* COCTaBJIATH U PELIATh YPABHEHUs, CUCTEMbI YPAaBHEHHH 110 YCIOBUAM 3a7a4;
OCYILECTBIIATh B BBIPAXEHUSX U (POpPMYJIaxX YUCIOBbIE IOJICTAHOBKHU U BBIMOJIHATh
COOTBETCTBYIOIIME BBIUNCIEHNUS, OCYIECTBIATh MTOJACTAHOBKY OJJHOTO BBIPAKEHHUS B
JPyroe; BhIpaXaTh U3 GOPMYJI OJIHY NEPEMEHHYIO Yepe3 OCTAIbHbIE;

* BBIIIOJIHATH OCHOBHBIE JACHCTBUSA CO CTENEHSIMU C LENBIMA ITOKA3ATENSIMHU, C
MHOTOWJIEHAMH U C alnreOpanyecKuMu JpoOsSMU; BHITOTHATH Pa3ioKeHUe
MHOTOYJIEHOB Ha MHOKUTEJIN; BBIIOJIHAThH TOXKAECTBEHHbIE TPE0oOpa30BaHMs
paloHaIbHBIX BBIPAXKEHUI;

* pemarh JWHEWHbIE, KBAIpAaTHbIE YPaBHEHHUs, CBOJALINECS K HUM, CHCTEMBI ABYX
JMHENHBIX YPaBHEHUI U HECIIOKHBIE HEJTMHENHBIE CUCTEMBI,

* pemarh JNHEWHBIE U KBa/IpaTHbIE HEPABEHCTBA C OJTHOM NIEPEMEHON U UX CUCTEMBI;

* pelIaTh TEKCTOBBIE 33/1a4H aIredpanuecKuM METOJIOM, HHTEPIPETUPOBATh
MOJIyYEHHBIH pe3yJbTaT, MPOBOJIUTH OTOOP pEHIeHUH, UCXOAs U3 POPMYITUPOBKH

Ok 0 DNMPE




3a/1a4u;

* HaxOJWUTh 3HAYCHUS QYHKIHH, 3a1aHHOe (HOPMYII0i, TabauIeH, rpaduKoMm 1o ee
apryMeHTy; HaXOJUTh 3HAYCHHE apryMEHTa 110 3HAYCHHUIO (PYHKIIHH;

* CHCTEMAaTHYEeCKHE CBEICHUS O YEThIPEXYTOJIbHUKAX U UX CBOMCTBAX, pelaTh 3aaun
Ha BBIYKCIICHUE 3JIEMEHTOB YETHIPEX YT OJIbHUKA, TPEYTOJIbHUKA, BHIYHCIICHUE
IonIaiel TpeyroyibHUKa, napajuiesorpaMma, poM0a, Tparneinuu, 10ka3aTb TEOpeEMY
[Tucdaropa, pemars 3aga4u 1Mo 3TOH TeopeMe;

* omnpezaeneHue Nogo0HbIX GUryp, nogodre TPeyroJlbHUKOB, pElIaTh 3a/1a4u Ha
no00ue TPeyroJbHUKOB, OTHOILIEHHE TUIOIIAeH MOJ00HBIX (pUryp, IpUMEHEHHE
oI00UsI K I0KA3aTeIbCTBY TEOPEM;

* KacaTellbHas K OKPY>KHOCTHU, IIEHTPaJIbHbIC ¥ BIMCAHHBIE YTJIbI, PEIlaTh 3aJJa4 IO
TEeME;

* COOTHOLIEHUS MEXIy CTOPOHAMHU U yIJIAMHU MPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA, pellaTh
3a/1a4u 10 TEME;

* 4YeThIpe 3aMeyaTeNbHbIe TOUKH TPEYroJbHUKA, BIUCAHHAS U OMHCAHHAS OKPYKHOCTH,
penath 3aJa4u 1Mo TeMe.

Ha u3ydenue npeamMera OTBOAMTCS S5 4acOB B HEJEN0, Bcero 3a roj 170 yacos.

Matemartuka
9 kiacc

Pabouas nporpamma no maremaTHke (ajredpa u reoMeTpus) A 9 Kinacca COCTaBICHA B
cootBeTcTBUH ¢ DeepanbHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus, ¢ OCHOBHOM 00pa3oBaTeiIbHOM NPOrpaMMoi OCHOBHOTO
obmiero oOpazoBaHus 1Mo npeamery «MareMaTHKay | aBTOPCKOW MPOrpamMMOH 110
MaTteMaTHke U1 9 knacca noa penakuueit JI.C. AtanacsH u ap. (reomeTpusi),
FO.H.MaxapsrueB H.I" u ap. (anire6pa).

Lenu n3y4yenus npeamera:

* (opMupOBaHHE NPEACTABICHUN O MAaTEMaTHKE, KaK YacTH 00IIeUeI0BEYeCKON
KYJIbTYpPBI, O 3HAYMMOCTU MaTEMATHKHU B Pa3BUTHH LIUBUIN3ALUU U COBPEMEHHOIO
00I111eCTBa;

*  Pa3BHUTHE JIOTUYECKOTO  KPUTHUYECKOTO MBIIICHHS, KYJIbTYpPBI PEUH, CHOCOOHOCTH
K YMCTBEHHOMY 2KCIIEPUMEHTY;

* (opMHUpOBaHHE UHTEIUIEKTYaTbHON YECTHOCTH M OOBEKTUBHOCTH, CTIOCOOHOCTH K
IIPEOJI0JIEHUIO MBICIIUTENbHBIX CTEPEOTUIIOB, BEITEKAIOLIMX U3 OOBIICHHOTO OIbITA;
BOCIIUTaHHME KaueCTB JINYHOCTH, 0OECIIEUNBAOLIUX COLIMAIbHYI0 MOOMIIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PEILICHHS;

*  (opmupoBaHUE KAUECTB MBIIIJICHHS], HEOOXOIMMBIX JJIs aAaNTalllid B COBPEMEHHOM
MH(pOPMAIIMOHHOM O0ILIECTBE;

* pa3BUTHE UHTEpEca K MaTEMATUYECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCO0-
HOCTEM;

*  pa3BUTHUE NPEJCTABJICHUN O MaTEMaTHKE Kak (hOpMe OMUCAHUs U METO/1€ IO3HAHUS
JeWCTBUTENIBHOCTH, CO3/IaHUE YCIOBHU 11l MPUOOPETEHHsI TEPBOHAYAIBHOIO OIBITA
MaTeMaTHYeCKOr0 MOJIETUPOBAHUS;

* (opMupoBaHHE OOIINX CIOCOOOB MHTEIIEKTYAIbHOM JeSITeIbHOCTH, XapaKTePHBIX
JUISL MaTEMaTHKU U SIBJISIFOIIMXCS OCHOBOM MO3HABaTENbHON KYJIbTYpPbI, 3HAUUMOM
JUIsL Pa3NIUYHBIX cep UeIoBeUecKon AesITeNbHOCTH;

*  OBJaJICHUE MAaTEeMAaTUYECKUMU 3HAHUSMU U YMEHUSMHU, HEOOXOAUMBIMU JIJIs
MIPOAOIKEHHs 00yUeHHsI B CTapIlIei IIKOJIe WIIK UHBIX 00111e00pa3oBaTeNbHbIX
YUPEXKIECHUSAX, U3YUCHHS] CMEKHBIX JUCLHUIUINH, IPUMEHEHUS B TIOBCEHEBHON
KU3HU;

Anrebpa

KBagpatuunas QyHKIus.

YpaBHEHHUS 1 HEPABEHCTBA C OJHON MEPEMEHHOI.

VYpaBHEHMS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMH.
ApudmeTrnueckas 1 reOMeTpUYECcKasi IPOrpeccu.

. OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH.
I'eomerpus

1. Bexkropsl.

AR A
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Merox KoopauHar.
CoOTHOIIICHUS MEXKTy CTOPOHAMH H YTJIAMH TPEYTOJIbHUKA.
JlnrHa OKpY>KHOCTH U IIOIIA/Ib KpyTa.
JIBroKeHUS.
HauanbHblie cBeIeHUS U3 CTEPEOMETPHUH.
TpeboBaHus K ypOBHIO MOJATOTOBKH ydamuxcs 9 kiiacca

B pe3ynbrate n3yueHus Kypca MaTeMaTHKH 00yJaroIuecs JOJKHBI 3HATh U YMETh:

oIpezieNieHUE BEKTOpa, pa3iniaTh €ro Ha4ajo U KOHEI] BUIbl BEKTOPOB, OMPEILISTh
CYMMBI ¥ pa3HOCTH BEKTOPOB, IIPOU3BEIEHUE BEKTOPA HA YHCIIO, YTO TAKOE
KOOPJMHATBI BEKTOPA; ONPEACIICHUE CPEAHEN JIMHUEH TpAEeUuu;

omnpezaeneHus: GyHKINH, apryMeHTa, 3Ha4eHHs] PYHKIMH, 007IacTU ONpeesIeHUs U
obnacTy 3HaYeHUH (QYHKINHU; CBOUCTBA (PYHKINH; (HOPMYITY Pa3IOKEHHS
KBaJIpaTHOT'O TPEX4JieHa Ha MHOXKMTEJIN; CBOMCTBA KBaIpaTUUHON (PYHKIIUU; O
npeoOpa3oBaHusAX rpauKOB KBAAPATUIHON QYHKIUH; POPMYIIBI KOOPAUHAT
BEPIIUHBI TapaboJIbl; ONpeieNICHUE CTENIEHU C PAallMOHAIILHBIM [TOKa3aTeneM, e
CBOMCTBA;

oTpesieNieHUs] KOCUHYCa CUHYCa, TAHT'€HCa I OCTPOTo yriia (opMyIibl,
BBIPA)KAIOLINE UX CBSA3b; ONMPEICICHUS CKAIAPHOTO MPOU3BEICHHS BEKTOPOB;
oTpezieNieHUE 1IeJIOr0 YPaBHEHHUsI C OJIHOM MepEMEHHOMU, CTETIeHb YPaBHEHUS;
MOHATHE OMKBAJPATHOTO YPABHEHUS, METO]] BBEICHUSI HOBOW MTEPEMEHHOM H
pa3noKEeHUsI Ha MHOKHUTENH; OIpeieJIeHre JPOOHOTr0 PallMOHAIBHOTO YpaBHEHUS,
ITOPUTM €TO PEIICHHS; OTPe/IeTICHNE HEPABEHCTBA BTOPOI CTENCHH C OJJHOM
MIEPEMEHHOM, aTOPUTM €0 PEUICHHS; TEOPEMbI O KOPHE MHOTOUJICHA H O IIeITbIX
KOPHSIX LI€JI0r0 YPaBHEHHUS;

OTpe/ieNICHUs pelIeHUs] YPaBHEHUS C ABYMS MIEPEMEHHBIMU, PABHOCHIIbHBIE
ypaBHEHHsI, TpadrKa ypaBHEHUS C ABYMS IEPEMEHHBIMH, YPABHEHUE OKPYKHOCTH C
LIEHTPOM B Hauaje KOOpIMWHAT U B JIF000I 3aJaHHON TOUKE, PEIICHUSI CUCTEMBI;
rpadUUecKuii Criocod pemeH st CHCTEM YPaBHEHU; aITOPUTMBI PEILICHHS CHCTEM
ypaBHEHUH BTOPOIl cTENEeHU cIOCOOOM MOACTAHOBKU U areOpandeckium
CIIO’KEHHEM; CrIoco0 penIeHus 3a7ad ¢ IOMOIIBIO CHCTEM YPaBHEHUH ¢ ABYMS
MIePEeMEHHBIMH; OIpe/IeJICHHE PEIICHUs HEPABEHCTBA C IBYMS NIEPEMEHHBIMU;
MOHATHE YPAaBHEHHSI C HECKOJIBKUMH MTEPEMEHHBIMHE; TIPUEMBI PEIICHHS CUCTEM
ypaBHEHMI BTOPOM CTENEHH C ABYMsI IEPEMEHHBIMU, CHMMETPHUYECKUE CUCTEMBI;
OTIpeJieNIeHUe MPABIIILHOTO MHOTOYTOJIbHHKA, (HOPMYITY JITHMHBI OKPYXHOCTH U €€
IYTH, TUIOILAIN CEKTOPa;

CTIOCOOBI 33JaHUsT YUCIIOBOH MOCTIEIOBATEIHPHOCTH, CBOWCTBA YMCIIOBBIX
nocseoBaTenbHOCTEN, GOPMYIIBI N-TO WieHa, (POpMYIIbl CYMMBbI IPOTPECCUY;
OTIpeIeNIeHUs], TOKa3aTeIbCTBA, aKCHOMBI M TEOPEMBI, ciecTBH. KonTpripumep.
JlokazarenbcTBO OT MpoTUBHOTO. [Ipsimas u oOpaTHas TeopeMbl. MHOXKECTBO.
DneMeHT MHOXKECTBa, NOAMHOKecTBO. OObeIMHEHUE U NTePEceyEeHNEe MHOKECTB.
Huarpammsl Ditniepa. [IpuMeps! pemeHnst KOMOMHATOPHBIX 3aa4: epedop
BapHaHTOB, paBWIO yMHOXeHHs. Ctaructiuueckue nannele. [Ipencraienne
JAHHBIX B BHJIE TaOIUL, TuarpammM, rpaduxoB. CpegHue pe3yinbTaThl U3MEPEHU.
[ToHATHE O CTAaTUCTUYECKOM BBIBOJIC HA OCHOBE BHIOOPKH. [loHATHE M IPUMEPHI
ciyyaitHbIX coObITHI. YacToTa cOOBITHS, BEPOSITHOCTh. PABHOBO3MOYKHBIE COOBITHS
Y TIOZICYET WX BeposiTHOCTH. [IpencTaBieHne o reoMeTprIecKoil BEpOSTHOCTH,
OIpeJIeJIeHUs] MHOTOTPAHHUKOB U TEJl BPALICHHUS, UX BHJIbI, JIEMEHTHI
MHOTOTpaHHUKOB. @OpMyITbl 00EMOB MHOTOIPAaHHUKOB U TEJT BpAIICHHS.
n300paxkaTh 1 0003HaYaTh BEKTOP, OTKJIAIbIBATh BEKTOP, PABHBIN JaHHOMY,
HaXO/IUTh KOOPJMHATHI BEKTOPA 110 €r0 KOOPAMHATAM Hadaia U KOHIA, BBIYHACIISTh
CYMMY U Pa3HOCTb JIBYX BEKTOPOB 110 UX KOOPJIMHATAM, CTPOUTb CYMMY JBYX
BEKTOPOB, MOJIB3YSICh MTPABUIIAMH TPEYTOJIbHHKA, TapajlIeIorpaMMma,
MHOTOYTOJIbHUKA; CTPOUTH OKPYKHOCTH U NPSIMbIE 33/1aHHbIE YPaBHEHUSIMH;
HAXO/WTh 3HAUCHHE apTryMeHTa U 3HaueHue (PyHKIMH, 00JIaCTh ONpeACTICHAS U
001acTh 3HaUeHUH (PYHKIMU; CTPOUTH rpaduku QyHKIMIA; TPUMEHSTh CBOMCTBA




GyHKIUH Py YTeHUU TPaPUKOB; HAXOAUTH KOPHH MHOTOWICHA; HAXOUTh
KOOpJIUHATHI BEPIIMHBI 1apaloJibl; CPAaBHUBATH C HYJIEM 3HaueHUs QyHKIUH,
CpPaBHUBATbH CTEIEHH; HAXOAUTH 3HAYEHUSI KOPHEHN TPEThEW CTENEeHU, 3HaTh O KOPHE
N-ii CTEICHH;

*  BBINIOJIHATH TOXKJACCTBEHHBIE MPE0OPa30BaHUS BRIPAKCHUM, COJIEPIKAIINX CTETICHH C
JIpOOHBIMU TIOKA3aTENSIMU;

*  BOCHPOU3BOJUTH JI0KA3aTEIbCTBA TEOPEM KOCHHYCOB U CHHYCOB, TPUMEHSTH B
pElIeHNH 3a]1a4; HaXOUTh CKAJISIPHOE MMPOU3BEACHNE BEKTOPOB B KOOPAUHATAX,
yroJ MEX]1y BEKTOpaMu;

* pelaTh ypaBHEHUS BBICHIMX CTEIECHEH; peniaTh pallMOHAIbHbIEC YPAaBHEHUS; pEIlIaTh
HEpPaBEHCTBA BTOPOU CTETICHH C OJTHOM MEPEMEHHOM; peliaTh IpoOHO-TMHEHHBIC
ypaBHEHUS;

*  HaxoJUTh PEUICHUs YpaBHEHUH C ABYMS IEPEMEHHBIMH; CTPOUTDH rpapuku
ypaBHEHUH C ABYMsl IEPEMEHHBIMU; 3aMIMCHIBATh YPABHEHUE OKPYKHOCTH; PEIIaTh
CUCTEMBI YpaBHEHHI rpaguueckumM CrocoOoM, OJICTAHOBKOW U alnredpandeckium
CJIOKEHUEM; peliaTh 3aJJa4u C IOMOIIbIO CUCTEM YPaBHEHUH C ABYMsI
MePEeMEHHBIMH; H300pakaTh HAa KOOPAUHATHON MJIOCKOCTH MHOXECTBO PELICHUI
HEPaBEHCTBA U CUCTEMbl HEPABEHCTB; pelIaTh CUCTEMbl YPaBHEHHI BTOPOI CTEIEHU
C IByMS IEpEMEHHBIMH;

*  BBIUUCIATH CTOPOHBI, IUIOIIA/IA U TIEPUMETPHI IPABUIILHBIX MHOTOYTOJIbHUKOB,
JUIMHY OKPY>KHOCTH U JAJIMHY TyTH; TPUMEHATH (DOPMYIIBI IIIOIIAIN KPYTa, CEKTopa
MIPU PEILICHUH 33/1a4;

* pacrno3HaBaTh apu(METHUYECKHE U TEOMETPUUYECKUE TIPOTPECCHH; PelIaTh 3aa4H C
MpUMEHEHHEM (DOPMYITBI OOIIETO YWICHA U CYMMbI HECKOJIBKHX TEPBBIX YICHOB;

*  pemiaTth 3a7a4u, UCTIOIB3Ys ONpeIeICHHs BUI0B ABH)KCHUS,

* pemaTh MpocTelie KOMOMHATOPHBIC U BEPOSITHOCTHHIE 33/1a4H;

*  HaxoJuTh 0OBEMBI MHOTOTPAHHUKOB U TEJl BpAIllEHUs, UCTIOIB3Ys POPMYIIBI,

CBONCTBA.
Ha n3yuenue npeamera oTBoAMTCS S 4acoB B HeZelNto0, Beero 3a rof 170 yacos
Maremartuka Pabouas mporpamma mo matemaruke (anredpa u reomerpust) s 10 kmacca cocraBieHa
10 xmacc B coOTBeTCTBUU ¢ DesieparabHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM

cpeaHero obmiero oopazoBaHus, C OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMOM CpETHETO

o01iero o6pazoBaHusl 10 MIPEIMETY MaTeMaTHKa U aBTOPCKOM MPOrpaMMoi 1O MaTeMaTHKe

st 10 xiacca noj penakimeit A.I'. Mopakosuu (anreopa) u JI.C. Atanacss (reomerpus).

Lenu n3yyenus npeamera:

*  OCO3HaHME 3HAUEHUS MAaTEMATHUKH B MIOBCEAHEBHON KU3HU YEJIOBEKA;

* (opMHUpOBaHME NPEACTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKUX
(hakTOpax CTAaHOBJIEHMSI MATEMaTHUYECKON HAYyKH;

* (opMHUpOBaHME NPEACTABICHUI O MaTeMaTHKe KaK 4yacTH 00IIeYeI0BeYeCKon
KYJIbTYpPbl, YHUBEPCAJILHOM SI3bIKE HAYKH, IIO3BOJISIOLIEM OIUCHIBATh U U3y4aTh
pealIbHBIE NIPOLIECCHI U SBIICHUS;

* pa3BUTHE JIMYHOCTHU UIKOJBbHUKA CPEICTBAMU MaTEMAaTUKH, TOATOTOBKA €0 K
MIPOAOIKEHUIO 00yUeHHs U K caMOpeaTn3aluy B COBPEMEHHOM OOIIECTBe.
Paznen
JlelicTBUTENbHBIE YHCIIA
Yucnosblie GQyHKIUU
Tpuronomerpuueckue GyHKIUU
TpuronomeTrpuyeckue ypaBHEHHS
[TpeoOpa3oBaHuEe TPUTOHOMETPHUUECKUX BBIPAKEHUI
[IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
KommiekcHsle uncna
IIpousBoaHas
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
[lepneHAuKyISIpPHOCTD MPSAMBIX U IJIOCKOCTEN
KomOuHaTopuka u BEpOsITHOCTb
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12. MHororpaHHUKH

TpebGoBanus K ypOBHIO MOATOTOBKH ydammmxcs 10 kmacca
B pe3ynbrare u3ydeHuss MaTeMaTHKH Ha IPOQHILHOM YPOBHE 00yYaroIIUecs TOJKHbI
3HATh U yMETH!

* 3HAYEHUE MATEMAaTUYECKOM HAayKH JJIs pEeLICHUS 33/1a4, BOSHUKAIOLIUX B TEOPUU U
IIPAKTUKE; IIUPOTY U B TO K€ BPEMsI OTPaHUYCHHOCTh IIPUMEHEHUSI MATEMAaTHYECKUX
METOIOB K aHAJIU3Y U MCCIIEIOBAHUIO MTPOIIECCOB U SBJICHUN B IIPUPOJE U OOIIECTBE;

* 3HAYEHUE NPAKTHKHU U BOIIPOCOB, BOSHUKAIOUIMX B CAMON MaTEMAaTHKE IS
(dbopMHUpOBaHUS U PA3BUTHS MAaTEMATUYECKON HAyKH; UCTOPHIO PA3BUTHS MMOHATHUS
4lCIla, CO3/IaHUSI MAaTEMATUYECKOT0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS
TE€OMETPHH;

*  WJIeU pacUIMpPEHUs YUCIOBBIX MHOXKECTB KaK ClI0co0a MOCTPOEHUS HOBOT'O
MaTEMaTUYECKOT0 anrapara sl paclIMpeHus IPAKTUYECKUX 3a1a4 U BHYTPECHHUX
3aJ1a4 MaTeMaTUKH;

* 3Ha4eHue UJei, MeTOJI0B U pe3ybTaTOB AIreOpbl U MATEMaTHUECKOTO aHAIN3a IS
IIOCTPOEHHUSI MOJIEJIEN peabHbIX IIPOLIECCOB U CUTYALUH;

*  BO3MOXXHOCTU T'€OMETPUU JJIs ONIMCAHUS CBOMCTB pEaJIbHbIX IIPEAMETOB U UX
B3alMHOI'0 PACIIONIOXKEHUS;

*  YHMBEpPCAJbHBIHA XapaKTep 3aKOHOB JIOTUKH MAaTEMaTUUYECKUX PACCYKICHUM, UX
IIPUMEHUMOCTh BO BCEX 00JIACTAX UEIOBEUECKOU €A TENbHOCTH;

*  BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX IIPOLIECCOB OKPYKAIOLIETO MUPA;

*  BBINOJHATH apU(PMETHYECKHE ICHCTBUS, COUETast YCTHBIE U ITMCbMEHHBIE IPHUEMBI,
IIPUMEHEHNE BBIUNCIUTEIbHBIX YCTPONCTB; HAXOAUTH 3HAYEHUS KOPHS
HaTypaJIbHOM CTEINEHH, CTEIIEHU C pAallMOHAJIbHBIM IIOKA3aTEeJIEM, UCII0JIb3YS IIPU
HE00XO0IMMOCTH BBIYUCIIUTENIbHbIE YCTPONCTBA; M10Jb30BaThCs OLIEHKOM 1
NPUKUAKON MTPU NMPAKTUUYECKUX pacyeTax;

*  [IPUMEHATH MOHATUSA, CBA3aHHBIE C AEIUMOCTBIO LIEJIBIX YNCEIN, IIPHU PEIICHUS
MaTeMaTUYECKUX 3a7au

*  HaxOJIUTb KOPHU MHOTOYICHOB C OJJHOM IIEPEMEHHOM, PACKJIaAbIBATh MHOTOYJICHBI
Ha MHOXUTEIN;

*  BBIIOJIHATH JEUCTBHS C KOMIUIEKCHBIMU YHUCIIAMHU, I10JIb30BAThCS FEOMETPUUECKON
MHTEpIIpeTaleld KOMIUIEKCHBIX YHCEll, B IPOCTEHIINX CITyyasX HaXOIUTh
KOMILJIEKCHBIE KOPHH YPABHEHHH € 1eHCTBUTENBHBIMUA KO3 PHUIIEHTAMU;

*  MPOBOJUTH MO U3BECTHHIM (POpPMYyJIaM U MpaBUiIaM IPpeoOpa3oBaHusl OYKBEHHBIX
BBIpa)KEHUI, BKIIIOYAIOIIUX CTENEHH, paJuKaibl U TPUTOHOMETpUYECKHE (DYHKIINU;

*  BBIYMCIIATH 3HAYEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISSA
HE00X0/IMMbIE MOJICTAHOBKH U IIpeoOpa30BaHus;

*  HCIIOJIb30BATh IPUOOPETEHHBIE 3HAHNUS U YMEHHUSI B IPAKTUYECKON JESATENbHOCTH U
MOBCETHEBHOM JKU3HU: /ISl TPAKTHUECKUX PACUETOB MO (POpMyJiaM, BKIIOUYast
(bopMyIIbl, coiepKallue CTETIEHH, PaJuKalibl, TPUTOHOMETPUYECKUE PYHKIINH,
UCMOJb3Ys PU HEOOXOUMOCTH CIIPAaBOYHBIE MaTepHalIbl U MPOCTEiIne
BBIUHCIIUTENbHBIE YCTPOICTBA,

*  pacmo3HaBaTh Ha YEPTEKaX U MOJEINAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIe OOBEKTHI C UX ONUCAHUSIMU, U300paKEHUSIMHU;

*  ONMCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYXJIEHUS 00 3TOM PacIOI0KEHHH;

*  AHATU3UPOBATh B IPOCTEHUIINX CIy4YasX B3aMMHOE PacIOI0kKeHNE 0ObEKTOB B
MIPOCTPAHCTBE;

*  u300pa)kaThb OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATH YEPTEXKH 110
YCIIOBUSIM 33]1a4;

*  CTPOMTH MpOCTEHIINe ceyeHus Ky0Oa, MPU3Mbl, MTUPaAMU/IBL;

* pemarh IUIAHUMETPUYECKHE U IPOCTEHIINe CTepeoOMEeTpUIEeCKHe 3a/1a4u Ha
HaXO0XKJICHHE T€OMETPUUYECKUX BEIUYHH (JIJIMH, YTJIOB, IUIOMIAJeH, 00bEMOB);

*  HCIIOJIb30BATh MPH PEIICHUN CTEPEOMETPUUYECKHUX 3a/1a4 JIAHUMETPUUIECKUE (PaKThI
U METOJBI;




*  NPOBOJUTH JAOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

*  HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOMN JACATEITHHOCTH U
MMOBCEHEBHOM KU3HU JIJIS1 UCCIIEIOBaHUS (MOACIMPOBAHNUS ) HECTIOKHBIX
MPAKTUYECKUX CUTYaI[Mi Ha OCHOBE M3yYEHHBIX (POpPMYI U CBOKCTB (uryp;

*  BBINOJHATH BBIYUCICHUSI 00BEMOB U IIJIOIIAJIEH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TeJ IPH PeIICHUN MPAKTUYECKHUX 3a/]1a4, UCTIOJIb3Ys P HEOOXOIMMOCTH
CIIPaBOYHMKHU U BBIYUCIUTEIbHBIE YCTPOUCTBA.

Ha u3ydenue npeaMera oTBoAUTCS 6 4acOB B HEJEIIO, Bcero 3a roja 204 Jaca.

Marematuka
11 xnacc

Pabouas nporpamma no matemaruke (anredpa u reometpus) s 11 kinacca cocraBiieHa

B cooTBeTCTBUM ¢ DeepaibHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM
cpeaHero od1ero oopazoBaHusi, C OCHOBHOW 00pa30BaTeNbHON IPOTPaMMOIl CPEHETO
o01iero oOpa3oBaHusI IO MPEIMETY MaTeMaTHKa U aBTOPCKOM MPOrpaMMoOii 10 MaTeMaTHKe
s 10 knacca mox penpakiueit A.I'. Mopakosuu (anre6pa) u JI.C. Atanacsa (reoMeTpus).
Llenn u3ydeHus npeamera:
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* OCO3HAaHME 3HAYEHMS] MATEMAaTUKU B ITIOBCEHEBHOM KM3HU YEJIOBEKA,

* (opmMHpOBaHUE MPEICTABICHUH O COLMATIBHBIX, KYJIbTYPHBIX U HCTOPUUECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTHYECKOI HAyKH;

* (opmHpoBaHUE MPEICTaBICHUI 0 MaTeMaTHKe KaKk 4YacTu 00Ie4eI0BeYeCKOM
KYJIbTYpPbl, YHUBEPCAJILHOM SI3bIKE HAYKH, TIO3BOJISAIOLLEM OIKCHIBATh U U3y4aTh
pealIbHBIE NTPOLIECCH] U SABICHUS;

* pPa3BUTHE JMYHOCTH BBITYCKHUKA CPEJICTBAMU MaTEMAaTUKH, IOATOTOBKA K
HOCTYIUIEHUIO B BY3 U IPOJIOJDKEHUIO 00pa30BaHus, a TAKKE K IpOoPecCuoHaIbHON
JeSTENIbHOCTH, TPeOYyIOIIel JOCTaATOYHO BHICOKOW MaTEMaTUUECKON KYJIbTYpPHI.

Paznen

MHorousneHsl

Crenenu u kopHu. CteneHHble QyHKIUU

Koopaunats! 1 BEKTOPBI

[TokazarenbHas u norapupmMudeckas GyHKIHNA

Tea u NOBEPXHOCTH BPALCHUS.

[TepBooOpazHas u uHTErpa

OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEHN

OO0beMbl Tel U IJIOMAAN TOBEPXHOCTEN

YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI YPABHEHUM U HEPABEHCTB.
TpebGoBaHus K YPOBHIO MOATOTOBKH ydamuxcs 11 kiacca

B pPE3ybTaTC U3YUCHUA MATCMAaTUKN HA HpO(bI/IJIBHOM YPOBHE 06yqa}oumec;1 JOJIXKHBI
3HAaTb U YMCTb:

* 3HAYEHUE MAaTEMaTUYECKOW HayKH JUIsl peLIeHUs 3a/1a4, BOZHUKAIOLIUX B TEOPUU U
MpPaKTUKE; MUPOTY U OTPAHUUYEHHOCTH MPUMEHEHHUSI MaTEMaTUUECKIX METOOB K
aHaAJIM3Y U MCCIE0BAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;

* 3HauY€HWE MPAKTHUKHU U BOIMPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTUKe, JIJIsi
dbopMUPOBAaHUS U PA3BUTHS MAaTEMaTUYECKOM HAYKH;

*  WJACH PACUIUPEHUS YHCIOBBIX MHOXECTB KaK CItoco0a MOCTPOEHUsI HOBOTO
MaTeMaTUYEeCKOro amnmapara JJisi pelIeHusl IPaKTUYECKHUX 3a/1a4 U BHYTPEHHHUX
3a/1a4 MaTeMaTHUKH;

* 3HAYCHHUE UJCH, METOJOB U PE3yIbTATOB aIreOpbl 1 MATEMaTUYECKOTO aHATH3a s
MOCTPOEHUS MOJIEJIEH peaTbHBIX MPOIIECCOB U CUTYAITUH;

*  BO3MOXHOCTH F'€OMETPHH JIJIsi OIIMCAHUsI CBOMCTB peabHBIX MPEAMETOB U UX
B3aUMHOTO PACTIOJIOKCHHUS;

*  YHHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MATEMATHUYECKUX PACCYKIICHUM, X
MPUMEHUMOCTH B Pa3IUYHBIX 00JACTAX YEJTOBEUYECKOM NESITEIbHOCTH;

* pasnuune TpeOOBaHUI, MPEIbIBISEMBIX K JOKAa3aTeILCTBAM B MaTEeMAaTHKE,
€CTECTBEHHBIX, COIMATLHO-D)KOHOMHYECKUX U TYMAaHUTAPHBIX HayKaX, Ha IPAKTHUKE;

*  pOJb aKCUOMAaTHUKH B MAaTEMATUKE; BO3MOKHOCTh MOCTPOCHUSI MAaTEMaTHYECKUX
TEOPHi Ha AKCHOMATHYECKON OCHOBE; 3HAYCHUE aKCHOMATUKH JIJIST APYTHX
oOnacrteli 3HaHUS U JJIs TPAKTHKHY;




BEPOATHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB U 3aKOHOMEPHOCTEN

OKPY’KaroIlero MUpa;

BBINOJIHATH apUPMETHUECKHUE AEHCTBUS, COUETask yCTHBIE M MMCbMEHHBIE TPUEMBI,

IIPUMEHEHNE BBIUNCIUTEIbHBIX YCTPONCTB; HAXOAUTH 3HAYEHUS KOPHS

HATYypaJIbHOH CTENeHH, CTETICHH C PAallMOHAIBHBIM MTOKa3aTeseM, Jorapudma,

UCIOJIb3Ys IPU HEOOXOIMMOCTH BBIUMCIIUTENIbHBIE YCTPOMCTBA; MOJIb30BATHCS

OLICHKOM ¥ IIPUKUIKOM IIPU NMPAKTUYECKUX pacyerax;

IIPUMEHSTH [TOHATHS, CBS3aHHBIE C IEJTMMOCTBIO LIENBIX YUCEI, IIPU PEILIEHUU
MaTeMaTHYECKUX 3a1a4;

HaxOJUTh KOPHU MHOTOWICHOB C OJHOW IIEPEMEHHOM, PACKJIaAbIBATh MHOTOYJICHBI
Ha MHOXUTEIIN;

BBIIIOJIHATH JAEUCTBUS C KOMIUIEKCHBIMHU YHMCIIAMH, I10JIb30BATHCS T€OMETPUYECKON
MHTEpIIpETaled KOMIUIEKCHBIX YHCEIl, B IPOCTEMIINX CIIydasX HAXOIUTh
KOMILIEKCHBIE KOPHHU YPAaBHEHHH ¢ IEHCTBUTEIBHBIMHA KO PHUIIUEHTAMU;
IIPOBOJIUTH NPE0OPA30BaHUs YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH, BKIFOUAOIINX
CTETICHH, PaIUKaIbI, JOTraprU(PMBbl K TPUTOHOMETPUYECKHE (DYHKIINH;

UCIOJIb30BATh IPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTUUECKOM JEeSITEIbHOCTH U
MOBCEHEBHOM JKU3HU JIJIs1: IPAKTHUECKUX PACUETOB 10 (POpPMYIIaM, BKITIOUAs
(bopMyIIbl, coeprKaliue CTeNeHH, PaJUKalbl, J0rapu(Mbl U TPUTOHOMETPUYECKHE
(GyHKINHU, HCTIONB3YS TPH HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIIBI U TIPOCTEUIIIHE
BBIYHCIIUTEIBbHBIE YCTPOMCTBA;

OIIpeAEATh 3HaUeHHE (PYHKIMHU 110 3HAUYEHUIO apryMEHTa IpU pa3IMuHbIX coco0ax
3ajaHus (PYHKIMMY;

CTPOUTH TPAPUKH U3YIEHHBIX (DYHKITHIA;

OIUCBIBATH 1O IpaduKy U B MPOCTEHIINX CIydasx 1o GopMyse NOBEJCHUE U
cBOMCTBa (PYHKIUI, HAXOAUTH 1O rpaduKy PYHKIIMU HANOOIBIINE U HAUMEHBIINE
3HAYEHUS;

peniaTh ypaBHEHHMs, IPOCTEHIINE CUCTEMBI YPABHEHUM, UCII0JIb3YsI CBOMCTBA
GyHKIUH 1 UX TpapuKOB;

HCI0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IIPAKTUUECKOM 1€ATEIbHOCTH U
MIOBCEJHEBHOM JKU3HU JUISL: OIIMCAHUS C MOMOIIBIO (YHKIUN Pa3IUUHBIX
3aBUCHMOCTEH, MpeIcTaBIeHUs UX TpaduyecKu, UHTEPIpPETauK IPapUKOB;
BBIUUCIIATH POU3BOIHBIE U IEPBOOOPA3HbIE FIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS
CIIPaBOYHBIEC MaTEPHUAJIBI;

HCCIIeI0BaTh B IPOCTEHUIINX ClTydasiX (yHKIIMU HA MOHOTOHHOCTh, HAXO/AUTh
HauOOoJIbIINE U HAUMEHbIINE 3HaYeHUs (PYHKUNN, CTPOUTH rpa)KH MHOTOUWJIEHOB U
MPOCTEHIINX pAllMOHAIBHBIX (PYHKIMH ¢ UCTIOIb30BaHUEM armmapara
MaTE€MaTHYECKOr0 aHAJIN3a;

BBIUUCIIATH B MPOCTEHIINX CITydasx MJIOMIA N ¢ UCTIOIb30BAaHUEM IIEPBOOOPA3HOM;
MCIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUUYECKOM J1eATENbHOCTH U
MIOBCEIHEBHOM JKU3HM JUISl: PELICHMs] IPUKJIAJHbIX 33]a4, B TOM YHMCJIE COLIMAIIBHO-
HKOHOMUYECKUX U (PU3MUECKUX, Ha HAauOOJIbIlINE U HAUMEHbIINE 3HAaUeHUs, Ha
HAaXO0/IEHUE CKOPOCTH U YCKOPEHUS;

pelaTh palMoHaNbHbIE, T0Ka3aTeIbHbIE U JIOTAPU(PMUUECKIE YPAaBHEHUS U
HEPABEHCTBA, IPOCTEMIINE UPPALIMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMS,
UX CUCTEMBI;

COCTaBJIATh YPaBHEHMS M HEPABEHCTBA 110 YCIOBUIO 3a7a4H;

MCIOJIb30BaTh JJIs MPUOIMKEHHOTO pElIeHNs YpaBHEHUN U HEPABEHCTB
rpaduUecKuil METO;

n300paxkaTh Ha KOOPJUHATHON TJIOCKOCTH MHOYKECTBA PELIEHUI MPOCTEUIITNX
YPAaBHEHHUH U X CUCTEM,;

UCII0JIb30BaTh MPUOOPETECHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN AESITEIbHOCTU U
IIOBCEHEBHOM U3HHU JUISL: IOCTPOEHHUS U UCCIIEA0BAHUS IIPOCTEUIIINX
MaTeMaTHIECCKHUX MOJCIICH;

pemaTh npocTeiine KOMOMHATOPHBIE 3a]1a4l METO/I0M repedopa, a TAKKE C




MCIOJIb30BAaHNEM U3BECTHBIX (HOPMYIL;

*  BBIYMCIATH B IPOCTEHIINX CITy4yasX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJACYETa
YHUCJIa UCXOOB;

*  HCIIOJIb30BaTh MPHUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUUECKON AESITETbHOCTU U
MOBCETHEBHOM XKU3HM JIJIS: aHAJIN3a PEAbHBIX YHCIIOBBIX JIAHHBIX, IPEACTaBICHHBIX
B BU/JIE UarpaMM, TpaduKoB; aHaiIn3a HHPOPMAIH CTATUCTHUYECKOTrO XapaKkTepa;

*  pacmo3HaBaTh HA YEPTEKAX U MOJCIIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHUTH
TpexXMepHble OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMHU;

*  OINKCHIBATHh B3aUMHOE PACIOJI0KEHUE NPSIMBIX U MNIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHUPOBaTh CBOM CYXIACHUSI 00 3TOM PacCIOI0KEHUH;

*  aHaJIM3UPOBATH B MPOCTEHILNX CIydasX B3aUMHOE PACIOIOKEHHE OObEKTOB B
MIPOCTPAHCTBE;

*  n300paxkaTh OCHOBHBIE MHOTOTPAHHUKHU M KPYTJIbIE TEJA; BHIIOIHATH YEPTEKHU IO
YCIIOBUSIM 3a7ay;

*  CTPOUTH IpoCTeine ceueHus: Kyoa, mpu3Mbl, TUPAMUJIbL;

*  peaTh JIaHUMETPUUECKUE U ITPOCTEUIIINE CTEPEOMETPUUYECKUE 3a/1aUl Ha
HAXO0XJICHUE T€OMETPUUYECKUX BEJIMYHH (IJIMH, YTJIOB, ILIOMIAaeH, 00beMOB);

*  HCIIOJIB30BATh MPH PEIICHUU CTEPEOMETPUICCKUX 3a/1a4 IIIAHUMETPUICCKUE (PaKThI
U METO/IBI;

*  TPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUS B XOJIE PEIICHUS 3a/1a4;

*  HCIIOJIb30BATh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUUECKON AESITENbHOCTU U
TTOBCETHEBHOM KU3HM JIJISI: UCCIIEAOBAHUS (MOICITUPOBAHMS) HECIOKHBIX
MPAKTUYECKUX CUTYAIlMil HA OCHOBE M3YYECHHBIX (DOPMYI U CBOMCTB Uryp;
BBIYUCIICHHS] OOBEMOB U TUIOMIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU
pElIeHNY MTPAKTHYECKUX 3a/a4, UCIOIb3Ysl TP HEOOXOAUMOCTH CIIPAaBOYHUKH U
BBIYUCIIUTENIbHBIEC YCTPONCTBA.

Ha n3ydenue npeamera OTBOAUTCS 7 4aCOB B HEJIEINIO, BCETo 3a roJl 238 4acos.
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