Mysnuuunaabnoe 0KeTHOe 001e06pa3oBaTe/ibHOE YUPeKIeHHEe
«Ilfxoa Ne83»
ropoackoro okpyra Camapa

PACCMOTPEHA COI'TACOBAHO YTBEPKIEHA
1 PEKOMEHAOBAHA K YTBEPKICHUIO 3amecrutesiem aupekropa o YBP [MPUKA3OM Ne 1-yi
Ha 3acenanun MO ot «_30_» aprycra 2021 1.
Iporoxoa Ne | or «_30_» asrycra 2021 r. (_%ZW/ Jupexrop MBOY Ilkoast Ne 83
r.0. Camapel

Ipeaceaarens MO Jementbera O.B.
«_30» aBrycra 2021 r.

PABOYAS ITPOI'PAMMA

I[Tpeamer (kype) Maremarunka

S’quTenb _BbAJIOBAHOBA EJIEHA IIETPOBHA, 3SUHOBBEBA TATbHIAHA
I'AJIAKTHOHOBHA, ITETPOBA EKATEPMHA BUMKTOPOBHA, CTPEJBIOBA OJBrA
BAJIEPHBEBHA

KonuuecTBO 4acoB no yqeOHOMY fuiaHy:
7 knacc 204 Bron 6 - B Hememo
8 kmacc _204_Broa 6 B Hemeno
9 knacc 204 _Broa 6 B Hemenio

CocrapiieHa B coorBercTBuM ¢ PabGoummu nporpammamu : 7—9 xnaccel / A. L. Mep:«m;u(, B.. b:
Honoxckwuii, M. C. Sxup, E. B. byuxo. — 2-e uzn., nepepab. — M. : Benrana-I'pad, 2020. CHopHux
NpUMEpHbIX pabouuit nporpamm. I'eometpus 7-9 knacest, 2020 r. T.A. Bypmuctposa. M.: [Ipocseiienie,
2020 r.

- VYuyebnux JLC. Aranacan, B.®. Byryzos. C.B. Kagommes = ap. 7-9 kxace.
M.:IIpocsemenne, 2020 ©.

-  Yuebnux A.J. Mepsaak, B.b. Iosonckuii, M.C. SIxup / nmox pex. B.E. oxoasckoro
Auarebpa. 7 xnace. M.: Benara-I'pad, 2020 ..

-  Yuebnux AJ. Mepsasuk, B.b. Hoaonckuit, M.C. SIxkup / mox pen. B.E. Iogoanckoro
Anredpa. 8 xaace. M.: Benra-I'pag, 2021 .

~  Yuebnux A.J. Mep3aak, B.b. Iononckuii, M.C. SIkup / noa pea. B.E. IHomossexore
Aunrebpa. 9 knace. M.: Beara-I'pad, 2020 r



YMK:

Pabo4ne nporpammei :

5—9 kaaccel / A. I'. Mep3asik, B. b. ITononckuii, M. C. SIkup, E. B. Byuko. — 2-e u3na., nepepaé. — M.
: Benrana-I'pad, 2020.

CoOopHuk npuMepHbIX padouuii nporpamm. I'eomerpus 7-9 kaacenl, 2020 r. T.A. Bypmucrposa. M.:

IIpocBemenue, 2020 r.

YyeOHUKH:

JI.C. Atanacsu, B.®. byry3os. C.b. Kagomues u ap. 7-9 kiaacc. M.:IlpocBemenue, 2020 r.

A.I'. Mep3ask, B.Bb. Ilosnonckuii, M.C. fAxup / nox pea. B.E. Ilogoabckoro Aaredpa. 7 kiaace. M.:
BenTa-I'pad, 2020 r.

A.I'. Mep3ask, B.Bb. Ilosnonckuii, M.C. fAAxup / nox pea. B.E. Ilogonbckoro Anreopa. 8 kiaace. M.:
BenTa-I'pad, 2021 r.

A.I'. Mep3ask, B.Bb. Ilosnonckuii, M.C. fAxup / nox pea. B.E. Ilogoabckoro Aaredpa. 9 kiaace. M.:
BenTa-I'pad, 2020 r.

Pabouyasi nporpamMa mo MaTeMaTHKe OPMEHTHPOBaHA Ha y4dammxcs: 7-9 kiaaccos, pa3padoraHa Ha

OCHOBE€:

HOPMATUBHBIX JOKYMCHTOB:

- ®enepanpHoro 3akoHa «O06 oOpazoBanuu B Poccuiickoit @enepanun» (ctates 11, 12, 28), ot 29 nexkabps

2012 1. N 273-®3 , Bctynui B cuity ¢ 01.09.2013r.

- ®enepanbHbIM 3aK0HOM OT 31 urong 2020r. Ne304-D3 «O BHeceHun usmeHeHui B DenepaibHbIA 3aKOH

«O0 oOpa3zoBanuu B P®» no Bonpocam BocUTaHUS 00yUYarOLIUXCS;

- [ToctanoBnenue ['maBHOrO rocynapcTBeHHOro canuTapHoro Bpaua Poccuiickoit denepannn ot 28 ceHTAOps
2020 r. N 28 1. MockBa "O6 yrBepxknennu CanlluH 2.4.3648-20 "CaHuTapHO-3MHAEMHOIOTHYECKUX
TpeOOBaHWI K OpraHU3alMUsIM BOCIUTAaHUS W OOYYEHHs, OTIIbIXa M O3JOPOBJICHUS JIETEH M MOJIOICIKU.

3apeructpupoBano B Muntocte PO 18 nexabps 2020 r.;



- [Ipukaz MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 31 mapra 2014 r. Ne 253 «O6
YTBEP)KICHUH (peliepanbHbIX NepeyHel yueOHUKOB, PEKOMEH/I0BaHHBIX K MCIIOJIb30BAaHUIO IIPU peaIn3alun
UMEIOIUX TOCYapCTBEHHYIO aKKPEIUTALINIO0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOTO 00IIEr0, OCHOBHOIO
o0miero, cpenHero odmiero oopa3oBanus» ¢ n3MeHeHussMu oT 26 staBaps 2016 . Ne 38, ot 21 anpens 2016 1.
Ne 459, ot 28 mexabpst 2015 r. Ne 1529, ot 8 uronst 2015 1. Ne576, ot 29 nexadbps 2014 r. Ne 1677, ot 08 utoHs
2017 r. Ne 535, ot 20 mrous 2017 r. Ne 581, ot 05 mronsa 2017 r. Ne 629 «O BHeceHHMM W3MCHCHHUU B
(denepanbHbI NepedyeHb y4E€OHHUKOB, PEKOMEHJIOBAHHBIX K MCIIOJIb30BAHUIO MPU peanu3alii MMEIOLINX
rOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeIbHBIX IPOrpaMM HadalbHOI'O OOILEro, OCHOBHOIO OOLIEro,
cpeanero oOmiero oOpa3oBaHUS YTBEPXKACHHBIA NpPHUKa3oM MHHHUCTEpCTBa 00pa3oBaHUS W HAYKH

Poccuiickoit @enepanuu ot 31 mapra 2014 1. Ne 253»;

- [Ipuka3z MunucrepcTBa oOpasoBanus 1 Hayku Poccuiickoii @enepanuu ot 28 nexadps 2018 r. Ne 345 «O
denepanbHOM TIepedHe YYeOHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAHUIO TPH PEaH3alH HWMEIOIINX
TOCY/IapCTBEHHYIO aKKpPEIUTALMI0 00pa30BaTEeNbHBIX IPOrpaMM HAadalbHOTO OOILIETr0, OCHOBHOT'O OOILETO,

CpCaHCero O6IHCFO O6paSOBaHI/IH»;

- IIpuka3z MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 20 mas 2020 r. Ne 254 «O06
yTBepkACHUH (eaepaabHOro MepeuHss y4eOHHMKOB, IOIMYIIEHHBIX K HMCIOJIb30BAaHUIO TPU peaTu3aluu
UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX MPOTPaMM HaYaJIbHOTO O0IIET0, OCHOBHOTO
obmiero, cpemHero oOmero oO0pa3oBaHWsS OPTaHU3ANHUSIMH, OCYIIECTBISIIONIMMEA  00pPa30BaTEIbHYIO

JACATCIIBHOCTB»,

- [Ipuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparnuu ot 23 nexadps 2020 r. Ne 766 «O
BHECCHHHM W3MCEHEHUH B (e/epalbHblii TMepeueHb YYeOHHWKOB, IOMYIICHHBIX K HCIOJIb30BAHUIO TIPH
peaiu3alui MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 O00pa30oBaTEeNbHBIX IMPOrPaMM HAYaIbHOTO
o0I11ero, OCHOBHOIO OOIIEro, CpeAaHero oouiero oOpa3oBaHMS OpraHU3alMSIMHU, OCYLIECTBISIOIIMMU
00pa3oBaTEeNBHYIO NIEATEIBHOCTh, YTBEPXKACHHBIN MpHkazoM MwuHUCTEpCTBa HpocBemieHus Poccuiickoit

®enepannu ot 20 mast 2020 r. Ne 254»;

- OCHOBHBIX O6pa30BaTeJ'H:>HLIX InporpaMmmam HadaJIbHOT'O 06]1_[61"0, OCHOBHOTO O6H_ICFO, CpCAHCTO 06H.ICFO

obpazosanust MBOYVY IIkomsr Ne 83 r.0. Camapa (manee - Illkona);

- DenepanbHBIM TOCYJApCTBEHHBIM 00pa30oBaTEeIbHBIM CTAaHIAPTOM HadaJIbHOTro oOIIero oOpa3oBaHUS,
YTBEP)KJEHHBII puka3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoii ®eneparuu ot 06.10.2009r.

Ne 373, ¢ u3MeHeHusIMH, BHECEHHBIMU ITpHUKa3oM MunoOpHayku P® ot 31.12.2015 Nel576;

- dezpepalbHBIM T'OCYJAPCTBEHHBIM 00pPa30BaTEeNbHBIM CTaHJIAPTOM OCHOBHOTO OOIEro oOpa3oBaHUS
(yTBep:kJieH npukazoM MuHucTepcTBa oopazoBanus U Hayku P® ot 17.12.2010r. Ne 1897, ¢ uamMeHeHUuaAMH,

BHECEHHBIMU NpHKazoM Munobpuayku P® ot 31.12.2015 Nel577;



- @enepa’dbHBIM TOCYJApCTBEHHBIM 00pa30oBaTEeIbHBIM CTAaHAAPTOM CpeIHEro ooduiero oOpa3oBaHUS,
YTBEP)KJICHHBIM TIpHKa3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 17.05.2012r.
Ne 413, ¢ u3mMeHeHusAMH, BHECEHHBIMH TTpuKa3oM MuHoOpHayku Poccuiickoit @enepanuu ot 24.09.2020 Neo

519;

- ITuceMom Muno6puayku P® ot 19.04.2011 Ne03-255 «O BBeneHum ¢eaepaibHBIX TOCYIapCTBEHHBIX

O6pa3OBaTeJ'IBHBIX CTaHIapTOB 06H.[CFO O6p330BaHH5[));

- ITuceMom MuHHCTEpCTBA 0Opa3zoBanus U Hayku Camapckoit ooaactu ot 17.02.2016 r. NeMO16-09-01\173-

Ty «O BHEYPOUHOU EATEIBHOCTHY;

- Ilpukazom Munnpocsemenuss PO or 11.12.2020 Ne 712 «O BHeceHMM H3MEHEHU B HEKOTOpHIE
(denepanbHbBle TOCYJapCTBEHHBIE 00pa30BaTeNbHBIE CTAaHAAPTHI OOIIero 0oO0pa3oBaHHMS IO BOIPOCAM

BOCIIMTaHUA 06yt1a10m1/1x051»;

- IlpumepHoii mporpammoii BocmuTaHus (0goOpeHa pemeHueM (GenepaTbHOr0 Y4eOHO-METOANYECKOTO

o0BeAMHEeHU 110 0011IeMy 00pa3oBaHuto, IpoTokoi oT 2 utoHs 2020r. Ne 2/20) Mocksa. 2020;

- Paboueii [Iporpammoii Bocnutanuss MBOYVY Illkosnbr Ne 83 r.o. Camapa

C y4€TOM:

Pabouue nporpammst :

5—9 kmaccer / A. T'. Mep3msixk, B. b. [Tomonckuii, M. C. Skup, E. B. byriko. — 2-¢ u3n., nepepad. — M. :
Benrana-I'pad, 2017.

[Tporpamma OOO. I'eomerpus 7-9 knacce, 2014 r. B.®.byry3os. M.: IIpocsemennue, 2014 r.

VYueOHUKH:

A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup / noxa pexn. B.E. [Tononsckoro Maremaruka. 7 kinacc. M.: BenTa-

I'pad, 2020 1.
JI.C. ArtanacsH, B.®. byry3os. C.b. Kanomues u np. M.:Ilpocsenienne,2020 r.

A.T". Mep3nsik, B.b. TTononckwuii, M.C. Sxup / mox pen. B.E. [Togonsckoro Martematuka. 8 kiacc. M.: Benra-

I'pad, 2021 1.

JI.C. AranacsiH, B.®. byry3os. C.b. Kanomues u np. M.:IIpocsemenue, 2020 r.



A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup / mox pen. B.E. [logonsckoro Maremaruka. 9 knace. M.: Benra-

I'pad, 2020 1.
JI.C. AranacsH, B.®. byry3os. C.b. Kanomues u np. M.:Ilpocsemenue, 2020 r.

PabGouas ImporpaMma 110 MaT€éMaTUKE IMOCTPOCHA Ha OCHOBE 2 OJIOKOB: aJ'IF€6pBI U I€OMCTPHUHU U BKIKOYACT

IIATh pasacioB.

1. TlosicHuTenbHas 3aliMcKa, B KOTOpOﬁ KOHKPCTUZHUPYIOTCA 06H_II/IG ocjian OCHOBHOI'O O6H.[CFO

oOpasoBanwus 10 anredpe:

* 1aéTcs XapaKTepUCTUKA y4eOHOro Kypca;

* MECTO B y4eOHOM IUTaHE;

* IMYHOCTHBIC, METAIPEAMETHBIC M ITPEIMETHBIC PE3YJIbTaThl OCBOCHHS YU4EOHOTO Kypca;
* pe3yabTaThl U3Y4YEeHUs Y4EOHOTO Kypca.

2. Copnepskanue Kypca o aiaredpe 7-9 kinaccoB
3. lloscHuTenbHass 3amuMcka, B KOTOPOH KOHKPETU3UPYIOTCA OOIIME IEeTd OCHOBHOTO 0O0IIero

00pa30oBaHUs 110 TEOMETPUH:

* XapaKTepUCTHKA y4eOHOT0 Kypca;

* MECTO B Y4€OHOM IJIaHE;

¢ JUYHOCTHBIC, MCTAITPCIMETHBIC U TPECAMCTHBIC PE3YJIbTAThl OCBOCHUA y‘~I66HOFO Kypca,
* IJIAaHUPYEMBIE Pe3yNbTaThl U3y4eHUs! y4eOHOIro Kypca.

4. CopepxaHue Kypca reoMeTpun 7—9 Ki1accos.

5. Pexomenpanuu no opraHu3aniy U OCHAILIEHUIO yueOHOTO Mpolecca.

Y4eOHbIil Kypc TOCTpoeH Ha ocHOBe DenepanbHOr0 rocyAapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa C
yaeroM KoHmenun maTeMaTHYecKOTO 00pa30BaHWsS M OPHEHTHPOBAH Ha TPEOOBAaHHS K pPe3yibTaTam
obpazoBanus, conepxamumcs B [IpruMepHOil OCHOBHOW 00pa30oBaTeIbLHON MPOrpaMMe OCHOBHOTO OOIIETO
oOpa3oBaHus. B HEM TakKe yUUTHIBAIOTCS TOMHHHUPYIOIINE HJIEU U TOJOXKEHHUS MPOTPAMMBI Pa3BUTHUS H
dbopMUPOBaHUS YHUBEPCATbHBIX YUYEOHBIX NEHCTBUN Jii OCHOBHOTO OOIIEro oOpa3oBaHMs, KOTOpHIE
obecreunBarOT (GOPMHUPOBAHUE POCCHUUCKOW TPAKIAHCKOW HIACHTUYHOCTH, KOMMYHHKATHBHBIX KadeCTB

JUYHOCTH U CTTOCOOCTBYIOT (POPMHUPOBAHHUIO KITFOYEBON KOMIIETEHIINA — YMEHUS YIUTHCSI.



Kypc anre6per 7—9 xkimaccoB siBhsieTcss 0a30BBIM JUIsl MaTeMaTHYeCKOro oOpa3oBaHUS W Pa3BUTHUS
HIKOJBHHUKOB. AJIreOpandecKue 3HaHUS U YMEHUSI HEOOXOAMMBI JUIsi H3Y4YCHHUsI TeOMETpUHU B 7—9 Kiaccax,

aJ'Il"e6pr 1 MaTeMaTH4ecKoro a”ainuza B 10—11 KJIaCcCax, a TaKK€ N3YUCHUSA CMEXKHBIX AUCHUILINH.

HpaKTI/I‘IeCKaH 3HAYMMOCTDb IIKOJBHOI'O KypCa anre6pLI 7—9 KJ1accoB COCTOHT B TOM, 4YTO IMPEAMETOM €ro
HU3YUCHUA ABJIAIOTCA KOJMYCCTBCHHBIC OTHOIOCHHA MW IPOHECCHI pPC€ajlbHOTO MHpa, OIIKMCAaHHBIC
MaTeMaTHYE€CKUMH MOIACISIMU. B COBPEMCHHOM 06I_HCCTBC MareéMaTudeCkasa I10AT0TOBKa H€06X0,I[I/IMa

KaKIOMY YCIIOBCKY, TaAK KaK MaTE€MaTUKa NPUCYTCTBYCT BO BCCX Cq)epax YeJIOBEUECKOM JIeATCILHOCTH.

OnHol W3 OCHOBHBIX IeNiell Hu3ydyeHUs anreOpbl SBISETCS pPa3BUTHE MBIIUICHUS, MPEXKIE BCEro
dbopMupoBaHre abCTPaKTHOTO MbIIUIEHUA. B mpouecce u3yuenus anreOpbl GOpMUPYETCS JIOTUYECKOE U
AITOPUTMUYECKOE MBINUICHHE, a TaKKe TaKhe KauecTBa MBIIUICHUs, KaK cujla H THOKOCTb,
KOHCTPYKTUBHOCTh M KPUTUYHOCTG. J{JIs amantamuu B COBPEMECHHOM WH(OPMAITMOHHOM OOIIECTBE BaXKHBIM
dakTopom siBisieTcs (GOpMHUPOBAHHE MATEMATHUYECKOTO CTHIIS MBIIIJICHHSI, BKIIFOUAIOIIETO B ce0sl MHAYKIIUIO
U JEIyKIUio, 0000IIeHHe U KOHKPETU3allMI0, aHAIW3 M CHHTE3, KIACCU(PUKALUI0O U CHUCTEMATH3AIUIO,

a0OCTparupoBaHue U aHAJIOTHIO.

O6y‘lCHI/IC anre6pe IaéT BO3MOXKHOCTh IIKOJIbLHUKAM HAY4YUTHCA IIIAHUPOBATH CBONO JACATCIIBHOCTD,
KpUTHUYCCKN OLCHHMBATH eé, INpUHHUMATb CaMOCTOATCIIbHBIC PCHICHHA, OTCTAMBATb CBOHW B3IJIAAblI H

yOexKIeHU .

B npouecce u3yueHust anreOpbl HIKOJBHUKHM y4yaTcs M3JIaraTh CBOM MBICIHM SICHO M HMCUYEpIBIBAIOLIE,
npuoOpeTaroT HABBIKM UYETKOTO M TPaMOTHOIO BBIMOJIHEHUS MaTeMaTHUeCKUX 3amuced, Ipu 3TOM
UCIIOJIb30BAHNE MAaTEMaTUYECKOIO s3bIKa ITO3BOJSET pa3BUBATH y YYAIIMXCA TPAMOTHYKO YCTHYKO H

IMUCBbMCHHYIO pCUb.

3HaAKOMCTBO C UCTOpHEH pa3BUTHS alreOphl Kak HAyKu (POPMUPYET Y yUaILUXCs TIPEACTABICHHS 00 anredpe

KaK 4acCTH 00IIEeYesIOBEYECKON KYIbTYPBHI.

3HauuTENIbHOE BHUMaHHME B M3JIOKEHUU TEOPETUUYECKOro MaTepuaia Kypca YAeNnsercs ero MOTHBalluHu,
PACKpBITUIO CYTH OCHOBHBIX OHITHM, HJieH, MeT0/10B. O0yueHe MOCTPOECHO Ha 0a3e TEOpUHU pa3BUBAIOIIETO
00y4eHHsl, YTO JOCTUTAETCS OCOOEHHOCTSIMH M3JI0KEHUSI TEOPETUUYECKOTr0 MaTepuasa U yIpakKHEHUIMU Ha
CpaBHEHHE, aHalW3, BBIJCICHHE TJIABHOTO, YCTAHOBJIEHHE CBs3eH, Kiaccupukanuio, o0oOIIeHue u
cucrematuzanuo. Oco00 aKIEHTUPYIOTCA COJAEPIKATeNbHOE pPAaCKphITHE MAaTeMAaTUYEeCKUX MOHATHH,
TOJIKOBAHHWE CYIIHOCTM MAaTeMaTUYeCKUX METOJOB M O00JacTH HX TNPUMEHEHHUs, JIEMOHCTpaIus
BO3MOXKHOCTEH MpPUMEHEHUs TEOPEeTHYECKHX 3HAHWM IS PelIeHUs Pa3sHOOOpas3HbIX 3a/Jay MPHUKIATHOTO
XapakTepa, HalpUMEp pELIEHUS TEKCTOBBIX 3a/lad, JEHEKHBIX W IPOLEHTHBIX pacy€ToB, yMEHHE
MOJIb30BAThCsl KOJIMYECTBEHHOM MH(OpMaLUel, MpeaCTaBIeHHON B pa3IHuYHBIX (opMax, YMEHHE YUTATh

rpaduxu. Oco3HaHHE OOIIEro, CyIIECTBEHHOTO SIBIISIETCS OCHOBHOM 0a30il JUisl pelleHus yIpaKHEHUH.



BayxHOo mpUBOIUTH AETaJIbHBIE MOSCHEHUS K PELICHUIO THUIOBBIX YINPa)KHEHUH. DTUM pacKpbIBacTcs CyTh
METOJa, MOAXOAd, MpPEeaIaraeTcsi aJIropuT™M WIH DOBPUCTHYECKAas CXEMa pELICHHs YIPAKHEHUR

OHpeI[eJ'IéHHOFO THIIA.

HpaKTI/I‘IeCKaH 3HAYUMOCTBh HIKOJIBHOI'O Kypca recoMETprun O6y0J’IOBJ’ICH8. TEM, 4TO €ro 00BEKTOM SIBJISIOTCS
IMPOCTPAHCTBCHHBIC (bOpMBI N KOJIMYCCTBCHHBIC OTHOIICHHA HeﬁCTBHTeHBHOFO Mupa. FCOMeTpI/I‘ICCKaﬂ
IoAroToBKa HCO6XO,Z[I/IMa JJI IOHMMaHUA ITIPUHITUIIOB YCTpOﬁCTBa K MCIIOJIb30BaHUA COBpeMeHHOfI TCXHUKHU,
BOCIIPUATHUA HAYUHBIX U TCXHUYCCKUX MOHATHH U uaei. MaTemMaTuKa SIBISISTCS S3bIKOM HAayYKH U TCXHHUKHU. C

€€ TOMOIIBIO MOJICTUPYIOTCS U U3Yy4alOTCs SIBJICHUS U MIPOLIECCHI, TPOUCXOIAIINE B IPUPO/IE.

['eomeTpust sIBIISETCS] OJHUM M3 OTIOPHBIX IPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECTIEYMBAET U3YUYEHHUE APYTHX
JUCLHUIIINH. B mepByro ouepenb 3T0 OTHOCUTCS K IIPEAMETaM €CTECTBEHHO-HAY4YHOIO IIUKJIA, B YACTHOCTH K
¢u3uke. PazBuTHe TOTHUECKOTO MBIIUICHUS yYAIIUXCS IPH 00YYEHUN TE€OMETPHUU CIIOCOOCTBYET YCBOCHHIO
IIPEAMETOB T'yMaHUTApHOro uukia. IIpakThyeckue yMEHHMS U HaBBIKM T'€OMETPUYECKOIO Xapakrepa

H606X0)II/IMBI JJI pr,HOBOfI JACATCIIbHOCTH 1 HpO(bCCCHOH&JIBHOfI IIOATOTOBKH IIKOJIBHHUKOB.

PasButre y ydamuxcs IpaBUIBHBIX IHPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU I'€OMETPUYECKUX
abCTpakLUMi, COOTHOLIEHWH PEabHOI0 M HAEANBbHOT0, XapaKTepe OTpPaKeHUs MaTeMaTH4eCKON HayKoi
ABJIICHUM U IIPOLIECCOB PEAIBHOIO MHUpa, MECT€ I'€OMETPUU B CUCTEME HAYK M POJIM MaTEMaTUYECKOIro
MOJICJIMPOBAaHUS B HAayyHOM I[I03HAaHUUW M B IPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS yUYaIIUXCcs, a TaKkKe (OPMHUPOBAHUIO KAUYECTB MBIIIJICHUS, HEOOXOAUMBIX IJISl aAaNTalllH B

COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE.

Tpebys OT ydamuxcst yMCTBEHHBIX U BOJIEBBIX YCWJINN, KOHIIEHTPAIIMM BHUMAaHUS, aKTUBHOCTH Pa3BUTOTO
BOOOpa)K€HUs,  T€OMETpHUsl  pa3BUBAaET  HPABCTBEHHbIE  4YEpPThl  JIMYHOCTH  (HACTOHYMBOCTD,
[eJIeyCTPEMIEHHOCTh, TBOPYECKYIO aKTHBHOCTb, CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTb, TPYJ0JI00UE,
JUCHUIUIMHY U KPUTHUYHOCTh MBIIUICHHUS) U yMEHHE apryMEHTHUPOBAaHHO OTCTaMBaTh CBOM B3IJISBI U

Y6€)KZ[€HI/I$I, a TaK)Ke CIIOCOOHOCTH MNPUHHUMATL CaMOCTOATCIIBHBIC PCILICHUS.

['eomeTpusi CyIIECTBEHHO pacIIMpSAET KPYro3op ydalluxcs, 3HAKOMS MX € HHAYKIHEH U JeAyKIHEH,
00001IeHNEM © KOHKpETHU3allMed, aHalu30M W CHHTE30M, KiaccUUKaIMell u cucTeMaru3aluei,
a0OCTparupoBaHUEM, aHAJIOTHEH. AKTHBHOE WCIOJIB30BaHUE 3aJa4 HA BCEX JTamax ydeOHOTo IpoIriecca

Pa3BHUBACT TBOPUCCKUC CIIOCOOHOCTH HIKOJBLHHKOB.

[Tpu oOyuenun reomeTpun GOPMUPYIOTCS YMEHUS M HABBIKM YMCTBEHHOT'O TpyAa — IUTAHUPOBAaHUE CBOEH
paboThl, TOUCK paIo HAIBHBIX MyTeW €€ BBIMOJIHEHHUS, KpUTHUYECKas OlleHKa pe3ysbTaToB. B mpoiecce
00y4YeHHsI TEOMETPUU IIKOJIBHUKU TOJDKHBI HAYUYHUTBHCS W3JIaraTh CBOM MBICIH SCHO M HCYUEPIBIBAIOIIE,
JAaKOHUYHO U €MKO, NpUOOpPEeCTH HaBBIKM YETKOrO, AaKKypaTHOTO M TPaMOTHOTO BBIOJHEHHUS

MaTEMATUUYECKUX 3AUCEN.



Bakneiiien 3a1auel MKOJIBHOIO Kypca F€OMETPUH SBJIIETCS Pa3BUTUE JIOTHYECKOTO MBIIUICHUS] yJalUXCsl.
Camu 00BEKTHI FTEOMETPUYECKUX YMO3AKIIIOUCHUH U IIPUHATHIE B TEOMETPUHN IIPAaBUIIA UX KOHCTPYUPOBAHU S
CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHMH OOOCHOBBIBaTh M JIOKa3blBaTh CYKIECHUS, NPUBOJUTH UYETKUE
OIIPENIETICHUS, Pa3BUBAIOT JIOTUYECKYIO MHTYMIIUIO, KPATKO M HAIVIAJHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX
IOCTPOCHHUN M y4aT MX NMPUMEHEHHI0. TeM caMbIM TeoMeTpHs 3aHUMAaeT Beaylliee MecTo B (POPMUPOBAHUU
HAy4YHO-TEOPETUYECKOIO0 MBIIUICHUS IIKOJIBHUKOB. PacKpblBas BHYTPEHHIOI TapMOHHIO MaTEMAaTHKW,
(bopmHpys MOHMMaHUE KPacOThl U U3AILIECTBA MAaTEMAaTUYECKUX PACCYXICHHH, CIOCOOCTBYSI BOCIIPHUATHIO
reOMETPUYECKUX (HOpM, YCBOCHMIO IOHATUS CHUMMETPHHM, I'€OMETPHUs BHOCUT 3HAUUTENbHBIA BKJIAJ B
ACTETUYECKOE BOCHHTaHUE ydanmxcs. E€ n3ydeHue pa3BuBaeT BOOOpPaKEHUE IIKOIBHUKOB, CYIIECTBEHHO

06oramaeT " Pa3sBUBACT UX IMPOCTPAHCTBCHHBLIC ITPCACTABIICHUA.

OO01as xapakTepucTUKa Kypca anreopbl

CO,Z[ep)KaHI/IC Kypca anre6pL1 B 7—9 knaccax MMPpEaACTaBJICHO B BUJC CIICAYIOIHUX COACPKATCIIbHBIX PA3J1CJIOB:
«Anre6pa», «YHucnoBslie MHOXXCCTBaA», ((CDYHKI_II/II/I», «DIJIEMEHTHI HpHKHaﬂHOﬁ MaTEMaTUKN», «Anre6pa B

HCTOPHUUYCCKOM PAa3BUTUN.

Copepxanne pazaena «Anredpa» QopMuUpyeT 3HaHHS O MAaTEMaTHYECKOM S3bIKE, HEOOXOAMMBIEC IS
pelleHuss MaTeMaTHYeCKUX 3aj1ad, 3a7a4 U3 CMEKHBIX JUCLUILINH, a TAKXKE MPAaKTUYECKUX 3aaa4. M3yueHue
MaTepuaia CrocoOCTBYEeT (POPMHPOBAHHUIO Yy Yy4YalIMXCSd MaTEMaTHMUECKOIo ammapara peuieHHs 3a4ad C
NOMOUIbIO YpaBHEHMM, CUCTEM ypaBHEHUN M HEpaBeHCTB. Marepuan JaHHOrO pasjeia IpeACcTaBlIcH B
aCTeKTe, CIOCOOCTBYIOIIEM (OPMHUPOBAHUIO y YYalIUXCSl YMEHHUS TOJIb30BaThCA AITOPUTMAaMHU.
CymiecTBeHHass poib MPU 3TOM OTBOJUTCS PAa3BUTUIO AJITOPUTMHUYECKOIO MBILIUIEHUS — BaXXHOU
COCTaBJISIIOLIEH MHTEUIEKTYaIIbHOTO pa3BUTHS uenoBeka. Copepxanue paziena «UucioBble MHOKECTBa»
HAIleJICHO Ha MaTeMAaTUYECKOE Pa3BUTHE ydaluXcs, (OPMUPOBAHUE y HUX YMEHMSI TOYHO, CXKATO U SICHO

n3jararb MBICIIH B YCTHOﬁ Y IHCbMEHHOMN peuun.

Marepuan pasnena pasBUBacT MOHATHE O YUCIIE, KOTOPOE CBS3aHO C U3yYEHHEM JEHCTBUTEIBHBIX YHCEIL
Hens conepxanus pasaena «DyHKINUN» — MOTy4YEHUE MIKOJbHUKAMU KOHKPETHBIX 3HAaHUHN O PYHKIIMU Kak
BaXHEHILIEH MAaTEMAaTUYECKON MOJIEIH ISl OUCAHMSI U MCCIIEOBAHUS ITPOLIECCOB U SIBJICHUM OKPYXKAIOIIETO
mupa. COOTBETCTBYIOLINI MaTepuan cnocoOCTBYET pa3BUTHIO BOOOpPaKEHUSI U TBOPUECKUX CIIOCOOHOCTEMH
yyaluxcs, YMEHMsI HCIIOJIb30BaTh pA3JIMYHbIE S3BIKM MaTeMaTUKH (CJIOBECHBIM, CHUMBOJIMYECKUH,

rpaduueckuit).

Copnepxanue paszznena «OJIEMEHTbl MPUKIAIHON MaTEMAaTUKW» PACKPBIBAET MPUKIATHOE M MPAKTUYECKOE
3HaYeHHE MAaTEeMaTUKH B COBPEMEHHOM Mupe. Marepuan JaHHOro paszena cnocoOCTByeT (OPMHUPOBAHHIO
YMEHHMSI IPEJCTABIATh U aHAIM3UPOBATh PA3INYHYI0 HHPOPMAIUIO, TOHUMAHHUIO BEPOATHOCTHOTO XapaKTepa

PCAIbHBIX 3aBHCHUMOCTEH.



Paznen «AunreOpa B MCTOPUYECKOM pa3BUTUU» MpeAHA3HA4YeH A (OpMUPOBaHHS MPENCTABICHUNA O
MaTeMaTHUKe KaK YacTH YeJIOBEUECKOU KYJIbTYpBbI, JUIsl OOLIETro pa3BUTHS IIKOJILHUKOB, CO3JJaHUs KYJIbTYPHO-

UCTOPUYECKON CpeIbl 00YUCHHUS.

JInuHoCTHBIE, MeTanpeiMeTHbIE M NIPeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI COJAePKaHUA Kypca ajredpbl

N3ydenune anreOpbl Mo AaHHOW MporpamMme CrnocoOCTBYeT (OPMHUPOBAHMIO Y YyYAIIUXCS JHYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX Pe3yabTaToB 00yUeHHsI, COOTBETCTBYIOUINX TpeOoBaHusIM DenepaabHOro

rOCyIapCTBEHHOT0 00Pa30BaTEIILHOTO CTAHIaPTa OCHOBHOTO OOIIETO 00pa30BaHUsI.

JINYHOCTHBIE pe3yabTarhl:

1) BOCIIMTaAHHUC pOCCHﬁCKOfI rpa)KHaHCKOﬁ HACHTHUYHOCTH: ITIaTPUOTU3MA, YBAKCHUA K OTe‘IeCTBy, OCO3HAaHUEC

BKJIaJa OTCYCCTBCHHBIX y‘IéHLIX B Pa3BHUTHC MHpOBOfI HAyKH;

2) OTBCTCTBCHHOC OTHOLICHUC K YYCHHIO, TOTOBHOCTb U CIIOCOOHOCTE 06y‘~IaIOH_II/IXC$I K CaMOpPa3BUTHIO U

caMoo6pa30BaHmo Ha OCHOBC MOTHBAIIUH K 06y‘lCHI/IIO U IIO3HAHUIO,

3) Oco3HaHHBIA BBIOOP M MOCTPOCHHE AAJbHEWIICH WHAWBUIYAIBHOW TpaeKTOPUH oOpa3oBaHUs Ha 0Oase
OPUEHTUPOBKH B MHpE Tpodeccnii W NPOPEeCcCHOHANBHBIX MPEANOYTCHUH C YYETOM YCTONYMBBIX
IIO3HABATEJIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHMS YBAXKUTEIBHOTO OTHOUICHUS K TPYAY,

Pa3BUTHC OIIbITAa YUYACTHA B COIMATIBHO 3HAYUMOM TPYIC,

4) YMCHHUEC KOHTPOJUPOBATH IIPOLCCC U PE3YJIbTAT yqe6H0171 1 MaTeMaTHYECKOM ACATCIIBHOCTH

5) KPUTHYHOCTHh MBINUJICHUSA, WHUIMWATHUBA, HAXOJAYHUBOCTH, AKTHBHOCTL IPHU PCIICHHU MATCMATHYCCKUX

3a1ad.

MeTanpe)IMeTm,le pe3yabTarhl.

1) YMCEHHUE CAMOCTOATCIIBHO OIMPEACIIATE EJIN CBOCTO o6yquH;1, CTaBUTb U (I)OpMy.]IHpOBaTL JJIA ce0st HOBEIE

3aaa4u B yqé6e, pa3BUBATb MOTUBBI 1 UHTCPECHI CBOEH IO3HABATEIbHOM JACATCIIBHOCTH,

2) yMeHue COOTHOCHUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
NeSITeIbHOCTH B TPOLIECCEe JIOCTUIKEHUS pe3yibTaTra, OMNpeAessTh CHOCOObl JEHCTBHM B pamkax
IPEUIOKEHHBIX YCIOBUN M TpeOOBaHUHN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIECHCS

CUTYallHEil;

3) YMCHHUC ONPCACIIATh IMOHATHA, CO3/1aBaTh 0606H_ICHI/I}I, YCTAHABJIMBATb aHAJIOT'UH, KHaCCI/I(I)I/II_[I/IPOBaTL,

CaMOCTOATCIIbHO BLI6I/IpaTL OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(I)I/IKaLII/II/I;



4) YMCHHUC YCTAaHABJIMUBATH [MPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTH JIOTHUYCCKOC PACCYXKICHUC,

YMO3aKJIIOueHHe (MHIYKTUBHOE, JEAYKTHBHOE | 110 aHAJIOTHH) U JICJIaTh BHIBOJIBI,

5) pa3BuTHE KOMIIETEHTHOCTH B OOJIACTH HCIONB30BaHHUA WH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHiA;

6) nepBoHavYaIbHBIC MPEICTABICHUS 00 UEAX U O METOJaX MATEMATUKH KaK 00 YHUBEPCATbHOM S3bIKE HAYKU

N TCXHUKHU, O CPCACTBC MOACIIUPOBAHUA SIBIICHHUH U IMponecCoB;

7) yMeHUE BUJIETh MAaTEMAaTUYECKYIO 3a]]auy B KOHTEKCTE MPOOJIEMHOM CUTYallMH B IPYTUX TUCIUILINHAX, B

OKpYKarollen KU3HU;

8) yMeHHE HAaXOAWUTh B PA3NIMYHBIX MCTOYHHKAX HWHGOPMALMIO, HEOOXOOUMYIO0 Ui pElICHUS
MaTeMaTUYECKUX 3a/1a4, U IPEJCTABIATh €€ B TOHATHON (opMe, TPUHUMATH PEIIEHUE B YCIOBHIX HEMOTHON

W N30BITOYHOM, TOUHON MITM BEPOSITHOCTHOW MH(POPMALINH;

9) YMCHHUC ITOHUMATh U UCIIOJIB30BATh MATCMATHYCCKUC CPEACTBA HATTIAAHOCTH (l"pa(bI/IKI/I, Ta6J'II/H_[I>I, CXCMbI

U JIp.) JUISL WJUTFOCTPAIIH, HUHTEPIPETAIH, apTyMEHTALIUN;

10) YMCHHUEC BBIABUT'ATb T'KNIIOTEC3bI ITPU PCIICHUHN 3a/1a4H, IOHUMATh HeO6XO,I[I/IMOCTB HX IIPOBCPKU;

11) moHMMaHME CYUIHOCTH QJITOPUTMHUYECKUX MPEANHCAHUNA M YMEHHUE JAEHCTBOBAaTh B COOTBETCTBUU C

MMPCAJIOKCHHBIM aJITOPUTMOM.

HpeJIMeTHI)Ie pe3yabTarhl:

1) O0CO3HAHME 3HAYEHMS MATEMATUKH I HOBCEIHEBHOM KHU3HHU YCJIOBCKaA,

2) mpejAcTaBiIe€HUE O MAaTeMaTUYECKOW Hayke Kak cdepe MaTeMaTHUeCKOM NEesTeNIbHOCTH, 00 3Tamax eé

pasBuTHUA, O €€ 3HaYUMOCTH JJI1 pa3BUTUSA HUBUIIU3AIINH,

3) pa3BuTHE YMeHHIl paboTaTh C Y4eOHBIM MaTeMaTHYEeCKHMM TEKCTOM (aHAaTU3UpOBaTh, W3BIEKATh
HE0OXO0AUMYI0 HH(POPMAIIHUIO), TOYHO U TPAMOTHO BBIpaXKaTh CBOM MBICITH C TPUMEHEHUEM MaTEMaTUYECKON

TEPMHUHOJIOTUHU U CUMBOJIUKHU, ITIPOBOAUTD K.]'IaCCI/I(bI/IKaHI/II/I, JJOTUYCCKHUC O6OCHOBaHI/I5I;

4) BnageHue 6a30BbIM MOHATHIHBIM alapaToM [0 OCHOBHBIM pa3jiesiaM COepKaHUs;

5) CHUCTCMATNYCCKUC 3HAHUA O (I)YHKI_[I/IHX n ux CBOﬁCTBaX;

6) MPAKTUYCCKHU 3HAYUMBIC MAaTEMAaTH4YCCKUC YMCHHA W HABBIKUM, HX I[PUMCHCHHUC K PCIICHUIO

MAaTEMATUYCCKUX N HEMATCMATHYCCKUX 3aa4, IMPEAIoIararomec yMCHUA:



¢ BBITIOJIHATH BBIYMCIICHUSA C IIeI\/’ICTBI/ITe.HBHBIMI/I qucJjiaMu,

* pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHEHUN U HEPABEHCTB;

¢ p€uiatb TCKCTOBEIC 3a/1a4n apI/I(l)MeTI/I‘IeCKI/IM CHOCO6OM, C IIOMOIIBIO COCTABJICHUA U PCHICHUSA ypaBHCHHfI,

CUCTEM YPaBHEHUI U HEPABEHCTB;

* HCIIONB30BaTh ANreOpanyecKuil sI3bIK JUIS OMHMCAHUS TPEIMETOB OKPY)KAIOUIETO MHpa M CO3JaHHUs

COOTBETCTBYHOIIIMX MATEMATHYCCKUX Moz[eneﬁ;

¢ MPOBOAUTHL MPAKTUUYCCKUC paC‘-IéTBI: BBIUUCIICHUA C HOpPOUHCHTAMH, BBIYHUCIICHHA C YHCJIIOBBIMU
MMOCJICAOBATCIIBHOCTAMM, BBIYUCICHUA CTATUCTUUYCCKUX XAPAKTCPUCTHK, BBIIIOJIHCHUC HpI/IGJII/DKéHHBIX

BBIUMCIICHHI,

¢ BBIIIOJIHATH TOXJICCTBCHHBIC Hp606pa30BaHI/I$[ panrOHAJIBbHBIX BI)Ipa)KeHI/If/'I;

¢ BBIIIOJIHATDH OIICPAlH Had MHOKCCTBAMU;

* MCCIIEZI0BATh (PYHKIMU U CTPOUTH UX TPaPUKH;

* YUTaTh U UCIOIH30BATH HH(OPMAIIHIO, IPEICTABICHHYIO B BUE TaOIHIIbI, TUAarpaMMBbI (CTOIOUATON HITH

KpYyroBOM);
* penrath NpocTelIne KOMOMHATOPHBIE 3aJa4H.
MecTto Kypca ajreopbl B y4eGHOM IJIaHe

B 6asucHom yueOHOM (00pa3oBaTeIbHOM) TJIaHE HA U3YYEHHUE alNreOpbl B 7—9 KitaccaX OCHOBHOM HIKOJIBI
OTBeZIeHO 3 y4eOHBIX Yaca B HEJIEN0 B TEUCHHUE KaXKI0T0 rojia 00ydeHus1, Bcero 315 yacoB. YueOHoe BpeMst

MOJKET OBITh YBEJIMUEHO /10 4 4acOB B HEJIEIIO 3a CYET BApUATUBHON YacTH 0a3MCHOTO IJIaHa.

IInanupyemble pe3y/ibTaThbl 00yyeHHs ajaredpe B 7—9 Kiaaccax

Anrebpanueckue BbIpaKeHUs

BrinmyckHuK Haydures:

¢ OIICPUPOBATH IMOHATUAMUA KTOKACCTBO», KTOKACCTBCHHOC HpCOGPaBOBaHI/Ie», peuaTth 3aja4r, COACPIKAIIUC

OyKBEHHBIE JIaHHbIE, paboTaTh ¢ POpMysIamMu;

¢ OICpUpOBATH IMMOHATHUECM «I(Bal[paTHBIfI KOpCHb», MNPUMCHATHL €TI0 B BbBIYUCIICHUAX; * BbIIOJHATH

HpCO6paBOBaHI/IC BBIan(eHHﬁ, CoJCprKamunX CTCIICHU C TCJIBbIMHA MTOKA3aTCIIsIMU U KBAAPATHLIC KOPHH,



* BBITIOJTHATH TOXKJICCTBEHHBIE IPE0OPa30BaHUs pAllMOHAEHBIX BRIPAKECHUI Ha OCHOBE MTPABUJI ICHCTBHM HaJ

MHOTOWICHAMH M aJITeOpandecKuMH IpOOSIMHU;

¢ BBIIIOJIHATH Pa3JIO’KCHUEC MHOT'OYJICHOB Ha MHOXXUTCIIN.

Anrebpanyeckue BhIpaKCHHUS

BpIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

* BBINOJHATH MHOTOIIATOBBIE NMPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAKEHHM, MPUMEHSS MIMPOKHUA HaOOp

CIOCO00B U PUEMOB;

* IPUMCHATH TOXACCTBCHHBIC Hp606pa30BaHI/I5{ AJId pEIICHUS 3aaa4 U3 pa3IndHbIX pa3Ji€IOB Kypca.

YpaBHeHus

BoinmyckHUK Hay4uTCs:

¢ p€uiaTb OCHOBHBIC BHU/IbI PAallMOHAJIBHBIX ypaBHCHI/Iﬁ C O,I[HOﬁ HepeMeHHOﬁ, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C

ABYMS ICPEMCHHBIMU;

¢ IIOHUMATb YPABHCHUC KaK Ba)KHCf/'IHIYIO MAaTeMaTUiYCCKYI0 MOJCIIb IJId ONHUCAaHHUA W H3YUCHUA

Pa3HOOOPA3HBIX PEANbHBIX CUTYAILIUM, pelIaTh TEKCTOBBIC 3a7a4l aareOpandecKuM METOI0M;

* IPUMCHSTH l"pa(bI/IquKI/Ie MNpEaACTABICHUA AJId UCCIICAOBAHNA ypaBHeHHﬁ, HCCICO0BAaHMA U pCIICHUS CUCTEM

ypaBHCHI/Iﬁ C ABYMs IEPECMCHHBIMHU. BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD:

* OBJAJCTh CICHHUAIBHBIMU NMPUEMAMM PEIICHUS YPABHEHUN M CHCTEM YPAaBHEHMI; YBEPEHHO IIPUMEHSATH

amnmapaT YpaBHEHM JIJIs1 PEeIIeHUs pa3HOOOPa3HbIX 3a/1a4 U3 MAaTEMATHKH, CMEKHBIX MTPEAMETOB, MPAKTHKY;

¢ IPUMCHATDH Fpa(I)I/I"IeCKI/Ie NIpEACTaBJICHUA AJISI UCCIICAOBAHUA ypaBHeHPIfI, CHUCTEM ypaBHeHHfI, COACPIKAIUX

OyKBeHHbIE KO3()(DUIIUECHTBI.

Hepasencrpa

BrinmyckHuK Haydures:

¢ MIOHUMATb TCPMUHOJIOTUIO U CUMBOJIUKY, CBA3AHHBIC C OTHOIICHUCM HCPABCHCTBA, CBOMCTBA YHCIIOBBIX

HCPABCHCTB, YPaBHeHI/I}I HepaBCHCTBa

¢ peuiaTtb JINHEHBIE HCPAaBCHCTBA C OIHOM HepeMeHHOﬁ " UX CUCTEMBI; PCIIaTh KBAAPATHLIC HCPABCHCTBA C

OHOpOfI Ha rpa(bnquKI/Ie MMPEACTaBJIICHU,



* IPUMEHATH allapaTr HEPABEHCTB JJI PELICHUS 3a/1a4 U3 Pa3IM4YHbIX Pa3JeloB Kypca.

BbINTyCKHMK ITOJIyYUT BO3MOKHOCTD:

®* OCBOUTH paSHOO6p33HBIe HpI/IéMBI A0Ka3aTejIbCTBa HEPABCHCTB, YBEPCHHO IIPUMCHSTH allliapaT HCpaBECHCTB

AJId pCIICHUA pa3Hoo6pa3HHx MaTEMaTUYCCKHUX 3aJia4d, 3a1a4 U3 CMCKHBIX ITPEAMETOB U ITPAKTHUKH,

* TPUMEHATHh Trpaduyeckue TMpeNCTaBICHUS s HCCICAOBAaHHS HEPAaBEHCTB, CUCTEM HEPAaBEHCTB,

coJiepkaiux OyKBeHHbIC KOA(DPHUITUEHTHI.

YucioBble MHOYKECTBA

BbInycKHUK Hay4YHUTCA:

¢ IOHUMATb TCPMUHOJIOTUIO U CUMBOJIUKY, CBA3AHHBIC C TOHATUCM MHOKCCTBA, BBIIIOJHATH OIICPpAllMKU HaAll

MHOXECTBaMU,

¢ HUCIIOJIB30BATh HAYaJIbHBIC NPCACTABICHUA O MHOKCCTBC HGﬁCTBHTGHBHBIX YHUCECII. BI:IHYCKHI/IK IMOJIYYHUT

BO3MOXXHOCTbB:

® pa3BuUBAaThL NPCACTABJICHUC O MHOXKCCTBAX,

¢ pa3BUBaTh MMPEACTABICHHUEC O YHUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX IO JEUCTBUTEIbHBIX Huceli, O

poJin BBIUMCIICHUH B IIPAaKTHKCE;

* pa3BUTh U YINIYOUTh 3HAHMUS O JECATUYHOM 3allMCU JIEUCTBUTENBHBIX 4YHCEN (TMEepUOJUYECKUE H
Yy

HenepuoanYecKue aApoon).

DyHKIUU

BoimyckHUK Hay4uTCs:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAJILHBIE MTOHSTHS, A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHMS);

* CTPOUTH IpadUKH 3IEMEHTAPHBIX (DYHKIMH, MCClIenoBaTh CBOMCTBA YHCIOBBIX (DYHKIMI Ha OCHOBE

W3YYEHHUS MTOBEACHUS UX TPaPUKOB;

¢ IIOHUMAaThb (I)yHKI_II/IIO KakK Ba)KHCI\/'IIJ_Iy'IO MAaTCMAaTUUICCKYIO MOJCIb [JIA OIMMCAHUA NPOUCCCOB U SIBIICHUI
OKpYZKaroumero Mmmupa, NpuMCHATb (I)yHKI_II/IOHaJ'IBHHﬁ SI3BIK JUIS OIMCAHUS U MCCIENOBAHUS 3aBHCHMOCTEH

MCXKOY (1)I/ISI/I'~ICCKI/IMI/I BEINYNHaAMU,

* IOHUMAaTh 1 MCIIOJIH30BaTh S3BIK IIOCIIEA0BATEIbHOCTEMN (TepMI/IHLI, CHUMBOJIMYCCKUC 0603Ha‘-ICHI/I$I);



* IPUMEHATH (POPMYJIbI, CBS3aHHBIE C apU(PMETHUYECKOH M T'€OMETPHUECKOW MpPOTpecCcHsiMU, M ammapar,
c(hOpMHUPOBAHHBIN MPU U3YYEHUH IPYTHX Pa3AETIOB Kypca, K PeIICHUIO 3a]1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3

peanbHOM KU3HU.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD:

* MIPOBOJIUTH MCCIIEJOBAHUS, CBA3aHHBIE C M3YYEHUEM CBOMCTB (DYHKIIHIA, B TOM YHUCIIE C UCIOIb30BAaHUEM
KOMITBIOTEPA; Ha OCHOBE IpapMKOB M3Y4EHHBIX (PYHKIHUI CTpOUTH OoJjiee CIOXKHBIE TpapuKu (KyCOYHO-

3aJaHHBbIC, C «BBIKOJIOTBIMHU)» TOUYKAaMU U T. H),

¢ HCIIOJb30BaTh (bYHKI_[I/IOHaJILHLIC IpCACTABJICHUA U CBOMCTBA q)yHKL[I/Iﬁ AJI1 pCHICHUA MATCMATHYCCKUX

3a/1a4 U3 pa3IMYHbIX Pa3/elioB Kypca;

¢ pfluartb KOM6I/IHI/IpOBaHHHe 3alauu C IIPUMCHCHUCM (bOpMy'J'I n-ro 4ieHa U CyMMBbI N ICPBBIX YJICHOB

apru(METHIECKON U T€OMETPUIECKOM MPOTPECCHiA, IPUMEHSISI IPH STOM arnrapar ypaBHEHUH 1 HEPABEHCTB;

¢ IIOHHUMAThb apI/I(bMCTI/I‘leCKYIO U TCOMCTPUUCCKYIO IMPOrpeCCUr Kak (I)YHKI_II/II/I HaTypaJlbHOTO aprymeEHTa;
CBA3bIBATH apI/I(i)MeTI/I‘IGCKYIO IIporpeccuro ¢ JIMHEHHBIM POCTOM, TCOMETPHUICCKYHO — C OKCITOHCHIIUAJIbHBIM

pOCTOM.

DeMEHTEI HpI/IKHa,Z[HOﬁ MaTEMAaTUKHU

BrinmyckHuK Haydures:

¢ HCIIOJIB30BaTh B XOAC PCHICHUA 3aaa4y DJICMCHTAPHBIC MNPCACTABICHUSA, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I

3HAYCHUAIMU BCIINYUH,

¢ UCIIOJIb30BAaTh HpOCTCI\/'IIJ_II/Ie CITOCOOBI MNpEACTaBJIICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHBIX;

® HaXO0UTb OTHOCUTCIIbHYIO YaCTOTY U BCPOATHOCTDH CHy‘IﬁfIHOFO CO6I>ITI/I$I;

¢ peuiaTtb KOM6I/IH3.T0pHBIe 3aJa4d Ha HaXOXIACHUC YUCJia 00BEKTOB HIIH KOM6I/IHaI_II/II7L

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD:

* MOHSATH, YTO YMCJIOBBIE JIaHHBIE, KOTOPBIE HUCIOJB3YIOTCS Ul XapaKTEPUCTHKU OOBEKTOB OKPYKAIOILIErO
MUpa, SIBISIFOTCS MPEUMYIIECTBEHHO MNPHUOMMKEHHBIMM, YTO MO 3amUCH NPUOIMKEHHBIX 3HAYEHUH,

COZACPpIKAIINXCA B I/IH(l)OpMaHI/IOHHBIX HNCTOYHHKAX, MOXHO CYAUTH O IOTPCITHOCTHU HpI/I6J'II/I)KeHI/I$I;

¢ IIOHATBH, 4YTO IIOI'PCIIHOCTH JIbTaTa BBEIUYMCIIEHHUH JOJIZKH bITh N3MECPHUM IIOTrp€IIHOCTD
(0) , O IIorpe oC €3Y. aTa clie 0. ao COHU3ME a C Iorpe OCTBIO

HCXOAHBIX JaHHBIX;



* IpUOOPECTH IEPBOHAYATILHBIIN OTIBIT OpraHU3aMK cOOPa TaHHBIX MPU IPOBEIEHUH OIIPOCa OOIECTBEHHOTO

MHCHUSA, OCYHICCTBIIATE UX aHAJIN3, IIPEACTABIIATh PE3YJIBTATHI OIIPOCa B BUAC Ta6J'II/IHI>I, AuarpamMmal;

* IPUOOPECTH OMBIT MPOBEICHUS CIyYaHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IMOMOIIBIO KOMITBIOTEPHOTO

MOJEIINPOBAHUS, HHTEPIPETALIUY UX PE3YJIBTATOB;

® HAYUYUTBHCA HCKOTOPBIM CIICHHAJIbHBIM HpI/IéMaM peicHuAd KOM6I/IHaTOpHBIX 3aaad.

Coneprkanue Kypca

AnrebpanuecKue BHIPAKCHUS

BBIpa)KeHI/Ie C ICPCMCHHBIMMU. 3HaueHMe BBIPpAXKCHUSA C IEPEMEHHBIMU. HOHYCTI/IMBIG 3HA4YCHHU ICPEMEHHBIX.

ToxnectBo. ToxaeCTBEHHbBIC Hp606paSOBaHI/I$I anre6panqe01<1/1x BLIpa)KeHPIﬁ. I[OKaSaTeJ'ILCTBO TOXICCTB.

CreneHsb ¢ HaTypalIbHBIM IIOKa3aTeseM U e€ cBoiicTBa. OpHowieHbl. OnHOWIEH cTaHAapTHOro Buja. CreneHn
onHouIeHa. MHorowieHsl. MHOrowieH crangaptHoro Buja. Crenens MHorounaeHa. CioxeHue, BBIYUTaHUE
Y YMHOKE€HHE MHOrowIeHOB. DOpMyIibl COKpaAIIEHHOIO YMHOKEHHUS: KBaJpaT CyMMBbl U KBaJIpaT PasHOCTU
JIBYX BBIPQXCHUM, IIPOU3BEICHUE PA3HOCTU M CyMMBbl JIBYX BBIpaK€HHMW. Pa3nokeHne MHOrodsjaeHa Ha
MHOXHTEJH. BriHECeHne 001ero MHOKHUTENS 32 CKOOKH. MeTo/ rpynnmupoBKH. Pa3HOCTh KBaIpaToB JBYX
BelpakeHUl. CymMMa M pa3HOCTb KyOOB ABYX BblpakeHuil. KagpatHsiii TpéxwieH. Kopenb kBajapaTHOro

TpéXLIJ'ICHa. CsoiicTBa KBaJApaTHOI'O TpéaneHa. Paznoxenue KBaJApaTHOI'O TpéaneHa Ha MHOXXUTCIIN.

PanmonansHbIE BBIPAKCHUA. ]_[eJ'IBIe BBIPAXKCHUS. I[pO6HLIe BBIPpAXKCHUS. PanmonaneHas I[p06b. OcHoBHOE
CBOICTBO paHHOHaHBHOﬁ ,Z[pO6I/I. CJ'IO)KGHI/IC, BBIUUTAHUC, YMHOKCHHUC U JCJIICHUC pAllMOHAJIbHBIX np066171.
Bozsenenue paHHOHaHBHOﬁ ,Z[pO6I/I B CTeNeHb. TO0XXIECTBECHHEIE Hp606pa3OBaHI/I${ PpalluOHAJIIBHBIX

BbIpaxkeHHI. CTeNeHb ¢ 1eJIbIM IT0Ka3aTeeM U €€ CBOMCTBa.

KBangpatHele KkopHU. ApudmeTnueckuil KBaJgpaTHBIE KOpPeHb U €ro cBoiicTBa. ToXaecTBEHHBIE

npeoOpa3oBaHus BBIPAXKEHUI, COAEPKALUX KBAJAPAaTHbIE KOPHHU.

YpaBHEeHUs

VYpaBHeHue ¢ ogHOM nepemeHHo. KopeHs ypaBHeHus. PaBHocuibHbIE ypaBHEHU. CBONCTBAa YpPaBHEHMM C
OJIHOI TepeMeHHOIl. YpaBHEHHE Kak MaTeMaThyeckass MOJENb pealbHOW cHuTyaluu. Anredpandeckue

BBIPAXKCHUA

JInneiinoe ypaBHenue. KBagparnoe ypaBHeHne. @opMyita KOpHER KBagpaTHOTo ypaBHeHUs. Teopema Buera.
PaunvonaneHble ypaBHeHHs. PelieHue panMOHaNbHBIX YpPaBHEHWM, CBOAAIIMXCA K JIMHEHHBIM WU K

KBaJApPAaTHBIM YPaBHCHUSM. Penienne TeKCTOBBIX 3a7a4 C HOMOIILIO palluOHaJIbHBIX ypaBHeHHf/'I.



VYpaBHeHUE ¢ ABYMs IepeMeHHbIMU. ['paduk ypaBHeHHS ¢ ABYMs nepeMeHHbIMH. JIMHEHHOe ypaBHEHHE C

JIBYMsI IEPEMEHHBIMU U €T0 rpaduK.

Cucrembl ypaBHEHUH C IByMs NepeMeHHBbIMU. [ padudeckuil METO peleHus] CHCTEMBI YPaBHEHUH C IBYMsI
NepeMEHHbIMU. Pelienne cucteM ypaBHEHMM METOZOM MOJCTAHOBKU U ciaoxkeHus. Cucrema IByX ypaBHEHUM

C ABYyMs IIEPEMEHHBIMHA KaK MOJCIIb peaﬂbHOﬁ CUTYyalluu.

HepasencrBa

YucnoBble HEPABEHCTBA U MX CBOMCTBA. CIIOXKEHME M YMHOYKEHUE YHCIOBBIX HEpaBeHCTB. OLeHUBaHUE
3Ha4YCHUs BbIpaXeHWs. HepaBeHCTBO ¢ OQHOW INepeMEHHOM. PaBHOCWIIBHBIE HEpaBEHCTBA. UMCIIOBBIC
npoMexXyTKU. JIMHeHbIe U KBaJlpaTHbIE HEPABEHCTBA C OJIHOM nepeMeHHOM. CUCTEMbI HEPABEHCTB € OJIHOMN

[IEPEMEHHOM.

YucioBble MHOYKECTBA

MmuosecTBo U ero sneMeHThl. CriocoObl 3aaHus MHOXecTB. PaBHble MHOecTBa. [lycToe MHOXeCTBO.
[TogmHo)kecTtBo. Onepauuu Haj MHOXeCTBaMU. MimocTpanus COOTHOIIEHMI MEXIYy MHOMXECTBAMH C
MOMOIIbIO AuarpaMMm Jiiepa. MHOXECTBa HATypajbHBIX, LIENBIX, PAllMOHAIBHBIX YKcel. PannonaabHOE
YHUCIIO KaK apoOb Bumga m/n , rae m € Z, n € N, u Kak OeCKOHEYHAs TIEPUOJAUYECKast JIECATUIHAS JPOOb.
[IpencraBnenre 00 HppaMOHAIBLHOM YHcie. MHOXECTBO JEeHCTBUTENBHBIX uucen. [IpencraBineHue
JEHCTBUTEIILHOTO 4YHCiIa B Bujae HepaBeHCTBa OECKOHEYHOW HEMEPUOJMYECKOW JECATHUYHOW JIpOOH.

CpaBHeHHE NEUCTBUTENBHBIX Urcell. CBsi3b MeX Iy MHOKecTBamMu N, Z, Q, R.

DyHKIMHU

e Uucnossle QpyHKIUU

@OyHKIMOHANIBHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonstue ¢pynkuuu. OyHKIMsS Kak MaTeMaTH4ecKas
MOJIeNIb peanibHOro mporecca. Obnacte onpeaeneHus u o6ynacte 3HaueHHus GyHKUU. CriocoObl 3a1aHus
¢yukiun. I'papuk @ynkunu. [locrpoenne rpapukos GyHKIUN ¢ momolsio npeoOpazoBanuit puryp. Hynu

¢ynkuuu. [IpoMexxyTki 3HaKOMOCTOSHCTBA QyHKIMHU. [IpoMexyTKu Bo3pacTaHus U yObIBaHUS (QYHKIIMH.

Jluneitnast pyHkuMs1, 0OpaTHas MPONOPLHUOHAIBHOCTb, KBaJpaTuyHast GyHKIMS, GQYHKIUS y X =, UX CBOMCTBA

U TpapuKu.

e UYmucroBkle IIOCJICA0OBATCIBHOCTHU

IloHsaTHe 4YHCIOBOM IOCIEAOBATEIHLHOCTH. Koneunbsie 1 OCCKOHEUHBIC IOCICI0OBAaTCIbHOCTH. CnocoObl
3agaHus IOCJICA0BATCIIBHOCTH. ApI/I(bMeTI/ILICCKaSI n TCOMCTpUUCCKasd IIPOrpeCCUN. CBoliCTBa 4JICHOB

apupMeTHUecKo M TreoMeTpuueckoil mporpeccuil. Popmynbl o0mero wieHa apupMETHYECKOW U



reoMeTpuueckoi mporpeccuii. @opMysbl CyMMbI N MEPBHIX WICHOB apHU(PMETHUYECKON M TeOMETpHUYECKON
nporpeccuii. CymMMa OECKOHEYHOW TE€OMETPHYECKON mporpeccuu, y kKotopoi |q| < 1. IlpeacraBneHue

OCCKOHEYHOM MEepUOANICCKON IECATUYHON ApoOH B BUAC OOBIKHOBEHHOM JAPOOH.

DJIEeMEHTHI TPUKIIAJIHOW MATEMATUKHU

Maremaruueckoe MoaenupoBanue. [IporeHTHbie pacuéTsl. DopMyina CII0KHBIX TPOLEHTOB. [IpubmmkéHHbIC
BbIUKCIICHHsI. AOCONIIOTHAS U OTHOCUTEIbHAS TorpenrHocTH. OCHOBHBIE TIpaBmiia KOMOMHATOpHUKHU. YacToTa
U BEPOSITHOCTH Ciiy4yaiiHOoro coobiTus. Kiaccuueckoe ornpezenenue BepoaTHOoCcTU. HauanbHbie cBefeHUs: O
cratuctuke. [IpencraBieHue JaHHBIX B BUAE TaONUI, KPYTOBBIX M CTOJOYATBIX AUArpaMM, rpadukos.
CrarucTyeckue XapakTepUCTUKU COBOKYIMHOCTH JAHHBIX: CpEAHEEe 3HAYeHUe, MOJa, pa3Max, MeauaHa

BBIOOPKH.

Anre6pa B ICTOPUUYECKOM Pa3BUTUHU

3apoxneHue anreOpbl, KHAUTa O BOCCTAHOBIICHHMH W TIPOTHUBOIOCTABICHHMH Myxammena aib-XOpe3MH.
Hcropus ¢opmupoBaHus MareMaTuueckoro ssbika. Kak 3apoamnace uzaes koopauHaT. OTKpbITHE
UPPALMOHATBHOCTU. M3 HCTOpUU BO3HUKHOBEHHS (HOPMYII IJIsl pelleHHUs ypaBHEHUWH 3-i u 4-il cTerneHei.
Uctopus pazsutus nousatus ¢pynkuuu. Kak 3apoaunace Teopust BeposTHocTel. Yncna Gubonauun. 3amada

JI. IInzanckoro (PubOHAUYUYM) O KPOIHKAX.

O0mas xapakTepucTuKa Kypca reoMeTpuu

B kypce ycln0BHO MOXHO BBIJEINTH CIEAYIOIIUE COAep)KaTenbHble JnHUU: «HarmsgHas reomerpus»,
«['eomerpuueckue Qurypsl», «M3mMepeHre reoMeTpUUecKux BenuuuH», «KoopaumHaTel», «BekTopbi»,

«JIoruka u MHOXKECTBaA», ((FGOMeTpI/IH B UCTOPUYICCKOM Pa3BUTUN.

MaTepI/IaJ'I, OTHOCAIIUCA K JuHuM «HarnsmHas TCOMCETpUI» (BHGMCHTLI HarJIsaHON CTGpCOMeTpI/II/I)

CHOCO6CTByeT Pa3BUTHIO MTPOCTPAHCTBCHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ yJaluxcsa B paMKax U3YyUCHUA IJIIaHUMCETPUH.

Conepxanue pasnenoB «l'eomerpuueckue purypei» u «M3mepeHne reoMeTpuyecKux BEIMYMHY HalleJIeHO
Ha MOJTyYeHHEe KOHKPETHBIX 3HAHUH O TeoMeTpuyecKor GUrype Kak BaKHEWIIel MaTeMaTHUeCKOW MOJeTn
JUIsL ONMCAaHUS OKpYysKatoliero Mupa. CucreMaTuyecKoe U3y4eHUe CBOUCTB FeOMETPHUECKUX (PUTYp MTO3BOIUT
pa3BUTh JIOTHYECKOE MBIIUIEHHE M T[0Ka3aTb MPUMEHEHHE OJTHX CBOWCTB MPH pEIIeHUuH 3ajay

BBIYHUCIIUTCIIBHOTO U KOHCTPYKTUBHOI'O XapaKTEpa, a TAKKC IMPAKTUICCKUX.

Marepuan, OTHOCAIIMICS K coAep:KaTeNbHbIM JHMHUAM «KoopauHatel» U «BeKTOpb», B 3HAYUTEIBHOU
CTeNeHW Hec€T B cebe MEXMpeIMETHbIE 3HAaHHS, KOTOpPbIE HAXOIAT NMPUMEHEHHE KaK B PAa3IUIHBIX

MAaTEMATUYCCKUX JUCHUIINIMHAX, TaK U B CMCXKHBIX MMPEAMETAX.



OcoOenHocThi0 NTHHUM <«JIOTMKAa W MHOXECTBa» SBISIETCS TO, YTO MPEACTABICHHBIA 37eCh Marepual
MPEUMYIIECTBEHHO H3y4aeTcsi NpU PACCMOTPEHHMHM pa3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOMIMIA
MaTepual HalleJIeH Ha MaTeMaTUYeCKOe pa3BUTHE yJaIluxcs, POpMUPOBAHUE Y HUX YMEHHUS TOYHO, CXKATO U

SICHO M3JIaraTh MBICJIM B YCTHOM ¥ IIMCbMEHHOM PEUHu.

JInnus «['eoMeTpusi B UCTOPHUYECKOM DPa3BUTUW» IMpeAHA3HAUYeHa id (POPMHUPOBAHUS MPEJCTABICHUN O
FEOMETPUM KaK YacTH YEJOBEYECKOM KyJIbTYPBHI, IJsl OOINEro pa3BUTHUS IIKOJbLHUKOB, ISl CO3JaHUS

KYJBTYPHO-UCTOPUYECKOH cpesibl 00yueHHs.

TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUA KYPCA

[Iporpamma obecrieurnBaeT JOCTHKEHHE CIEIYIONUX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl

OCHOBHOTO 00I1IeT0 00pa3oBaHUs:

JINYHOCTHBIC:

1) ¢opMupoBaHre OTBETCTBEHHOIO OTHOLIEHHS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYy4YaroLIuXcs K
CaMOPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K 00YYEHHIO Y IO3HAHUIO, BEIOOPY JTaJIbHEHIIEro
oOpa3oBanusi Ha 0a3e OpPUEHTHPOBKH B Mupe npodeccuii M NpodhecCHOHAIBHBIX TPEANOYTCHUH,
OCO3HAHHOMY IIOCTPOCHHIO HWHAUBUAYAJIbHOH 00pa3oBaTeNbHON TpPAaeKTOpUU C YYETOM YCTONYMBBIX

IMO3HABATCIIbHBIX HHTCPCCOB;

2) dbopmupoBaHUE IEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKH U OOILECTBEHHOW MPAKTHKU;

3) bopmupoBaHre KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMH,
CTapIIUMH ¥ MJQAMIUMH B 0O0pa30BaTEIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHOMCCIIETOBATEIbCKOM,

TBOp‘-IeCKOI\/'I " IPpYyrux BUJAaX ACATCIbHOCTHU,

4) yMeHue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHOM U MMCbMEHHOHN peud, IOHUMAaTh CMBICIT

IIOCTaBJICHHOM 3aJja4/, BEICTPANBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

5) KPUTHYHOCTb MBIIIJICHUA, YMCHHE pacCliO3HAaBaTb JIOTMYCCKH HCKOPPEKTHLIC BBICKA3bIBAHUSA, OTJIMYATh

TUNOTE3Y OT aKTa;

6) KpPCAaTHUBHOCTL MBIINUJICHHA, WHUIHWATUBY, HAXOJYHUBOCTb, aKTUBHOCTH IPU PCHICHUHU TI'COMCTPUUCCKHUX

3a7a4;

7) YMCHHEC KOHTPOJIHUPOBATH NPOUECCC U PEIYJIbTAT yqe6H0171 MaTeMaTH4eCKOM ACATCIIBHOCTH,



8) CcHocoOHOCTh K SMOIMOHAIBHOMY BOCIPHATHIO MaTeMaTHUYeCKHMX OOBEKTOB, 3a/ad, peIIeHUil,

pacCyXIeHHi;
MCTAIIPECAMCTHBIC:

1) YMCHHUE CaMOCTOATCIIbHO IINIAHUPOBATh aJIbTCPHATUBHBIC ITYTHU NJOCTHXXCHUSA I.[e.]'[eﬁ, OCO3HAaHHO BBI6I/IpaTB

HanOoee 3 PeKTHBHBIC CITOCOOBI pellieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4;

2) yMeHHE OCYILECTBIATh KOHTPOIb MO PE3yjibTaTy U MO CIOCO0Yy ACMCTBHS Ha yPOBHE MPOU3BOJILHOTO

BHHMMAaHHA U BHOCHUTD H606XOI[I/IMI>IC KOPPEKTHUBBI;

3) yMeHHEe aJIeKBaTHO OIICHWBATH MPABWJIBHOCTh WM OMIMOOYHOCTH BBIMIOJNIHEHUS y4eOHOU 3amaum, e&

O6’B€KTI/IBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUA;

4) oco3HaHHOE BJAJICHUE JIOTMYECKHUMHU JCHCTBUSAMH OIPENEICHUS TMOHATHIA, 0000IEHHS, YCTAHOBICHUS
aHAJIOTUM, Ki1accu(UKalMY Ha OCHOBE CaMOCTOSITEIbHOIO BbIOOpAa OCHOBAHUN U KPUTEPUEB, YCTAHOBJICHUS

POJIOBUJIOBBIX CBSI3CH;

5) yMmeHHe yCTaHaBIMBaTh NPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE,

YMO3aKJIHOUYCHUC (I/IHILYKTI/IBHOG, ACAYKTHBHOC U 110 aHaJIOFI/II/I) " BBIBOJbI,

6) yMeHue co3/1aBaTh, MPUMEHSThH U MPe0OPa30BbIBATh 3HAKOBOCUMBOJIMYECKHUE CPEJICTBA, MOJIEIH U CXEMBI

AJId pCIICHUA yT-IC6HI>IX 1 IMO3HAaBAaTCJIbHBIX 3a1a4;

7) yMEHHE OpraHW30BBIBATH Y4eOHOEC COTPYAHHYECTBO M COBMECTHYIO JCSTEIBHOCTh C YUHUTEIEM H
CBEPCTHUKAMHU: OIpE NIEJATh IEJIH, PACTIPEesITh PYHKIIUU U POJIM YIYACTHUKOB, OOIIHE CIIOCOOBI padOTHI;
yYMEHHE pa0doTaTh B TPYIIIE: HAXOIUTH O0IIee pelieHNe U pa3pemaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHUS
MO3UIMI M y4éTa MHTEPECOB; CIylaTh MapTHEPA; GOpMyITUPOBATh, APTYMEHTUPOBATh U OTCTAaUBaTh CBOE

MHEHUE;

8) ¢opmupoBaHue U pa3BuTHE Yy4eOHOW U OOIIENOJIb30BATENbCKOW KOMIETEHTHOCTH B OO0JIACTH

HCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHI (I/IKT'KOMHGTGHTHOCTI/I);

9) ¢dopmupoBaHue NEpBOHAYATBHBIX MPEACTaBICHUNH 00 HAEAX M O METOJaX MaTeMaTHKH Kak o0

YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE MOACIINPOBAHNUS SABJICHHI U IPOLECCOB;

10) ymMeHue BHIETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluu B IPYTUX TUCHUIUINHAX,

B OKPY’KAIOIIEH KU3HU;



11) ymeHuMe HaXOAWTh B PA3TUYHBIX MCTOYHUKAX HHGOPMAIMIO, HEOOXOAUMYIO ISl peIIeHUsS
MaTeMaTUYeCKUX MpoOjeM, M MpeICTaBisATh €€ B MOHATHOW ¢dopMe; MPUHUMATh pElIeHHE B YCIOBMSIX

HEIOJIHOW 1 W30BITOYHOM, TOYHOH M BEPOSATHOCTHON MH(POPMAIIHH;

12) YMCHHUE TOHUMATh U UCII0JIb30BATh MaTEMAaTHYCCKHUE CPECACTBA HAITIAAHOCTHU (pI/ICYHKI/I, YCPTEIKU, CXCMbI

U JIp.) A7l WIUTIOCTPALMU, HHTEPIPETalMy, apryMEeHTalu Y,
13) ymeHue BBIABUraTh TUIIOTE3BI IPU PELICHUN YYEOHBIX 3a/1a4 U TIOHUMATh HEOOXOIUMMOCTh UX TPOBEPKH;

14) ymeHue NpPUMEHSATh HMHIYKTHUBHBIE M JCIyKTHUBHBIE CIOCOOBI pacCyXIE€HUW, BHUJIETh pa3IUYHbIC

CTpaTCrun pCuICHUs 3a1a4,

15) IIOHUMaHHE CYHIHOCTH aJII'OPUTMHUYCCKHUX HpG,Z[HI/ICElHI/Iﬁ U YMCHUC ﬂCﬁCTBOBaTB B COOTBETCTBHUHU C

MMPCIIOKCHHBIM aJITOPUTMOM;

16) YMCHHUEC CAMOCTOSATCIBHO CTAaBUTBH LCJIH, BBI6I/IpaTB H CO3daBaTh AJI'OPUTMbI I PCIICHUSA y‘le6HHX

MAaTEMATUYCCKUX Hp06J'IeM;

17) yMmeHue mJIaHUPOBATH U OCYUIECTBIATH JI€ATEIbHOCTh, HAIPABIEHHYIO Ha pELIEHUE 3aj1ad

HCCICAOBATCIILCKOI'0 XapaKTepa,
MMPECAMCTHBIC!

1) OBJIaJICHUC 0a30BbIM MTOHITHHHBIM arrapaToMm 10 OCHOBHBIM pas3JicjiaM COACPIKaHUs; NPCACTABJICHUC 00
OCHOBHBIX M3YYAaCMbIX IMOHATUAX (LII/ICJ'IO, reoMCeTpHICCKasi q)Hpra, BCKTOpD, KOOp,Z[I/IHaTBI) KaK BaKHEHUIITUX

MAaTCMAaTUYCCKUX MOJCIIAX, ITO3BOJIAIONIUX OMMHUCBIBATh U U3YUaTh PCAJIbHBIC IMTPOLCCCHI U SABJICHUA,

2) ymeHue paboTaTh ¢ TEOMETPUIECKUM TEKCTOM (aHAIM3UPOBATH, U3BJIEKATh HEOOXOIUMYI0 HH(POPMAIIHUIO),
TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIIH B YCTHOW U MUCbMEHHOW peur ¢ MPUMEHEHHEM MaTeMaTH4eCKOi
TEPMHHOJIOTHH M CUMBOJIUKH, UCIIOJB30BATh PA3IMUHBIC S3BIKH MAaTEMATHKH, MPOBOIUTH KJIaCCHU(DUKAIINH,

JJOTHUYECCKUC O6OCHOBaHI/I${, J0Ka3aTeJIbCTBa MAaTCMAaTUYCCKUX YTBep)KJleHI/If/'I;
3) OBJIaZICHUEC HABbIKaAMH YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBIHHCHGHHﬁ;

4) OBJIAICHUC TCOMCTPUYCCKUM A3BIKOM, YMCHHUC HCIIOJB30BATL C€ro JAjd OIKMCaHud MIpeaAMCTOB
OKpYy’Karmero Mupa, pasBUTUC MPOCTPAHCTBCHHBIX HpCI[CTaBJ'ICHI/Iﬁ n I/I306pa3I/ITCJIBHBIX YMCHHﬁ,

pUOOpeTEeHNE HABBIKOB T€OMETPUUYECKUX MTOCTPOSHHUIA;

5) YCBOCHHUEC CUCTCMATUYCCKUX 3HAHUH O INIOCKUX (I)I/Il"yan n X CBOﬁCTBaX, a TaK’KC Ha HAI'JIAAHOM YPOBHC
— 0 HpOCTeI\/'IH_II/IX IMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC NPUMCHATL CUCTCMATHYCCKUC 3HAHUA O HHUX IJIA

PEIICHUA T€COMCTPUYICCKUX U MMPAKTUYCCKUX 3a1a4;



6) yMeHHEe H3MEpSATh JJIUHBI OTPE3KOB, BEIWYHMHBI YIJIOB, WCIOJIB30BATh (POPMYIBI IS HAXOXKICHHS

MEPUMETPOB, TIOIMIAIeH U 00bEMOB TE€OMETPUUECKUX (PUTYD;

7) YMCHHUC INPUMCHATH M3YUYCHHBIC IMOHATHA, PC3YJIbTAThl, MCTOAbLI JIA PCHICHUA 3aJad IMPAKTUYCCKOI'o
XapakTepa M 3ada4 M3 CMCKHBIX JUCHUINIMH C HCIIOJB30BAHUCM IIpHU HGOGXOI[I/IMOCTI/I CIIPAaBOYHBIX

MaTC€pHraJioB, KAJIbBKYJIATOPA, KOMIIBIOTEPA.

COJEPKXAHUE KYPCA

Harnsanas reomerpusi. Harssiinele npecTaBiaeHust 0 IPOCTPAHCTBEHHBIX GUrypax: KyO, mapasuienenumnes,
npusMa, nupamuia, map, chepa, konyc, uuauHap. M3oOpaxkenue npocrpaHcTBeHHBIX ¢uryp. ITpumepst
cedyeHud. MHororpanHuku. IIpaBuibHbBIE MHOTOrpaHHMKU. IIpumepsl pa3BEPTOK MHOIOIPAHHUKOB,

LUIMHApPaA U KOHYCA.
[TonsiTHe 00béMa; equHUIIBI 00bEMA. OOBEM MPAMOYTOIBHOTO TTapaJuIeIenuea, Kyoa.

I'eomerpuueckue purypsl. [Ipsvsie u yriasl. Touka, npsimas, maockocTb. OTpe30k, 1yd. Yroa. Bunasl yrios.

BepTI/IKaJ'IbHBIe " CMCIKHBIC YIJIbI. BI/ICCGKTpI/Ica yria.

[TapannensHble U TIepecekaromuecs npsamMele. [leprnenaukynspabie npsiMelie. TeopeMbl 0 MapauIeNbHOCTH U
NEePIEeHIUKYIAPHOCTH TpsMbIX. [lepreHnukynsp u HakiIoHHAs K npsiMoid. CepelMHHBIN MepHeHANKYISp K
oTpe3ky. ['eomerpuueckoe Mecto Touek. CBOWCTBAa OMCCEKTPUCH yIa U CEPEIUHHOTO MEePIEHANKYIspa K

OTpE3KY.

TpeyronsHuk. BeicoTa, Menmana, OucceKkTpuca, CpeiHss JIMHUS TpeyrojbHUKa. PaBHOOenpeHHbIE U
PaBHOCTOPOHHHME TPEYrOJIbHUKM; CBOWCTBA M MPHU3HAKM pPaBHOOEAPEHHOro TpeyroibHUKa. Ilpu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrosibHHKa. COOTHOIIEHUS MEXAY CTOPOHAMU M YIJIaMU

TPEyroJbHUKA.

Cymma yriioB TpeyrosibHuKa. BHemHue yribel TpeyroiapHuka. Teopema ®aneca. [lonodue TpeyroinbHUKOB.
[Ipusnaku nomobust TpeyronbHUKOB. Teopema Iludaropa. Cunyc, KOCHHYC, TAHTE€HC, KOTAHTEHC OCTPOTO
yria NpsIMOYrojbHOTO TpeyronbHMkKa M yriaoB or 0 po 180°; mpuBeneHue k octpomy yriy. Pemenune
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIbl, CBSA3BIBAIOLINE
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJTHOTO U TOTO0 e yria. PemeHune TpeyroiabHUKOB: TeOpeMa KOCUHYCOB

Y TEOpEMa CHHYCOB. 3aMeYaTeIbHbIE TOUYKH TPEYTOJIbHUKA.

UYerbipéxyronpHuk. [lapamnenorpamMm, ero cBoiicTBa M npusHaku. IIpsMoyronbHuK, KBaapar, pomO, HX

CBOMCTBA M NpU3HAKU. Tparenusi, cpeaHssl TMHUSA TPATIECLNH.



MHoroyroiabsHUK. Beimykibsle MHOroyroiabHUKA. CyMMa YIJIOB BBIITYKJIOIO MHOTOYrojbHHKa. [IpaBuibHbIE

MHOI'OYIr'OJIbHUKH.

OxkpyxHocth U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIil yroiy, BIMCAHHBIM YroJj, BeIUYHHA
BIIMCAHHOIO yrija. B3anmMHOe pacnoyioKeHUE NMPSMOU U OKPYKHOCTH, ABYX OKpykHOCTed. KacarenbHas u
ceKkyllass K OKpPYKHOCTH, UX CBOWMCTBa. BrmcaHHble M ONMCaHHbIE MHOTOYIOJBbHHUKH. OKpYyKHOCTb,
BIIMCAHHAs B TPEYIOJbHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJO TPEyroJibHUKA. BrucaHHble U ONUCaHHbIE

OKPY’KHOCTHU IIPABUJIBHOI'O MHOTOYTOJIbHUKA.

['eometpuueckue mnpeodpazoBanus. [lonstue o paseHcrBe ¢uryp. [loHsiTue o HBMXKEHUM: oOceBas U

LEHTpajIbHasi CUMMETPHH, NapajljleNIbHbII nepeHoc, noBopoT. [lousTue o nogodbuu Guryp u roMOTETHH.

HOCTpOGHI/IH C IIOMOIIBIO HUPKYJISL H nuHenkn. OCHOBHEIC 3aa4u Ha IIOCTPOCHHUE: OCJICHHUEC OTPE3Ka
IoIoJjiaM; MOCTPpOCHUE yIJjid, paBHOTO JaHHOMY,; ITIOCTPOCHUEC TPCYTOJIbHUKA 110 TpeM CTOpOHaM; IOCTPOCHUC

MEPNCHAUKYIIAPA K HpHMOﬁ; IIOCTPOCHHUEC 6I/ICCCKTpI/ICBI yriia; ACJICHUC OTPE3Ka Ha N paBHbIX JacTeu.

Pemenue 3amau Ha BBIYHCIICHHUEC, NOKA3aTCIbCTBO U INOCTPOCHUEC C HCIIOJIb30BAHHUCM CBOICTB HN3YUYCHHBIX

dburyp.

H3Mepenne reOMCTPUYCCKUX BCJINYHH. I[J'II/IHa OTpPE3Ka. PaccrosiHue oT TOYKHU 10 HpHMOﬁ. Paccrosnue

MCXKAY MapalyICJIbHBIMHA IIPAMBIMH.

[IepuMeTp MHOTOYrOJIBHUKA.

I[J'II/IHa OKPYXHOCTH, YHUCJIO T; IJIMHA YT OKPY’KHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXKY BEJIMUNHON LEHTPAIBHOIO YIJIa ¥ JUIMHOM AYTH OKPYHOCTH.

[Honstne momanu minockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢Gurypsl. Ilmomans
IpsAMOYroJibHMKA. [lnomanu napamienorpamMma, TpeyroyibHUKAa W Tpanenuu. llnomans MHOroyroJibHMKA.

[Inomanp kpyra u mwiomaas cekropa. CoOTHOLIEHUE MEXKY TUIOLIAIIMU TOA00HBIX QUTYp.

Pemenne 3ala4 Ha BbIYUCJICHUC U JOKA3aTCJIbCTBO C UCITOJIB30BAHUEM NU3YUYCHHBIX (1)0pMy.]'[.

Koopaunarel. YpaBHenue npsamoid. Koopaunats! cepennnbl oTpe3ka. @opMyna pacCTOSIHUS MEXIY ABYMs

TOYKaMU IIJIOCKOCTH. ypaBHCHI/IC OKPYKHOCTH.

BexTopsl. [{nuHa (Monyinb) BekTopa. PaBeHcTBO BekTopoB. KosunHeapHsie BekTopbl. KoopanHaTel BeKkTopa.
YMHOKEHHE BEKTOpa Ha YHUCIO, CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOpAa IO JBYM HEKOJUIMHEAPHBIM

BeKkTOpaM. CKaJIIpHOE TPOU3BELEHNE BEKTOPOB.



TeopeTHKO-MHOKeCTBEHHbIEe TOHATHA. MHOXECTBO, »JJEMEHT MHOXECTBAa. 3a/JlaHhE€ MHOXKECTB
MEPEYUCIICHUEM JJIEMEHTOB, XapakTepucTUYecKuM cBoicTBOM. [loamuoxkectBo. OObenuHeHHE U

NEPECCUYCHNE MHOKECTB.

dueMeHTHI JOrUKH. OnpeeneHue. AKCHOMBI U TEOPEMBI.

Jloka3zatenbeTBo. JlokazarensCcTBO OT mpoTuBHOTO. Teopema, obpaTHas manHoi. [Ipumep u KOHTpIIpUMeEp.
[TonsTHE O pAaBHOCUIIBHOCTH, CJIEI0BAHUH, YIIOTPEOIIEHNE JTOTMUECKUX CBA30K €Ci ..., MO ..., 8 MOM U MOJbKO

6 mom ciydae,

JlocudecKue CeA3KU u, uiu.

I'eomeTpusi B ucropuyeckom pazputuu. Ot 3emuemepust k reomerpuu. [Iudarop u ero mxona. danec.
Apxumen. [loctpoeHne npaBuIbHBIX MHOTOYroJIbHUKOB. Tpucekuus yrina. Kagparypa kpyra. Y aBoeHue
kyOa. Mcropus uucna . 3omotoe ceuenne. «Hauana» EBkmupna. JI. Ditnep. H. W. Jlob6auyeBckwmii. Mctopus

IATOTO MOCTYJAaTa.

H3o0peTenne MeTo1a KOOPAUHAT, TO3BOJISIONIETO MEPEBOIUTh FTEOMETPUUECKHE OOBEKTHI Ha SI3bIK alreOphl.

P. exapr u I1. ®epma. [Ipumeps! pa3auyHbIX CUCTEM KOOPAMHAT HA IIJIOCKOCTH.

IIVTIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA KYPCA TEOMETPHUHU B 7—9 KJTIACCAX

Haraagnas reoMeTpust

BrinmyckHuMK Haydures:

1) paciio3HaBaTb Ha YCPTCIKAX, PUCYHKAX, MOACIIAX U B OKPYKAOIMIEM MHUPC IIJNIOCKUC U ITPOCTPAHCTBECHHBIC

reoMeTpryYecKue (pUrypsl;

2) pacnio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Mapaljiesienuneaa, NpaBuibHOW MUpaMubl, HUIHHIpa

¥ KOHYCa;

3) onpenensTh o JMHEWHBIM pa3MepaM pa3BEPTKH (GUTYpBI IMHEHHBIE pa3Mepbl caMol GUTypbl U HA000POT;

4) BBIYUCIIATH 00BEM MpAMOYTOJIBHOT'O MapaJuICIICTINIICAA.

BrIMyCKHMK ITOIyYUT BO3MOKHOCTD:

5) BBIMUCHATH OOBEMBI MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UTYp, COCTABICHHBIX M3 MPAMOYTOJIBHBIX

napauiCiICIruIca0B,

6) yFHY6I/ITB " pa3BUTh NPCACTABJIICHUA O ITPOCTPAHCTBCHHBIX I'€COMCTPUICCKUX (bnrypax;



7) IpUMEHATH MOHATHE Pa3BEPTKU AJIS1 BBIIOIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomerpuueckue Gpurypsl

BbInycKHUK Hay4YHUTCSA:

1) MMOJIb30BATHCS A3BIKOM I'COMCTPUHU IJIA OTMCAHUA ITPEAMCTOB

OKPYKarImero MUpa U UX B3aMMHOI'O pacCIiOJIOXKCHUA;

2) pacno3HaBaTh M U300pakaTh Ha YepPTEkKax M PUCYHKAX F€OMETPHUUECKUE PUTYpPBl M UX KOH(UTYpaIuy;

3) HaXOAUTh 3HAYECHHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U MX OTHOLICHUS, TPaayCHYIO Mepy yrioB ot 0 10
180°, mpuMeHsist orpeieTIeHHs], CBOMCTBA U MPU3HAKH (QUTYD U UX DJIEMEHTOB, OTHOLIEHUS (GUTYp (PaBEHCTBO,

noo0ue, CAMMETPHH, TIOBOPOT, TTapaJUIeTIBHBIN MIEPEHOC);

4) OICpupoBaTh C HAYAJIbHBIMU IMOHATHUAMH TPHUIOHOMETPHUU W BBIIIOJHATH 3JICMCHTAPHBIC OIICpAllMKM Hall

(GYHKIMSMH YTIIOB;

5) peuiaTh 3aa4u Ha 1OKA3aTCIbCTBO, OIINPAACH HA NU3YUCHHDBIC CBOMCTBA (1)I/Il"yp M OTHOILICHUM MCKAY HUMU

U MIPpUMCHSS U3YUYCHHBIC MCTOAbI TOKA3aTCIILCTB,

6) peuiatb HECIOXKHBIC 3a/la4d Ha ITOCTPOCHUC, IMMPHUMCHASA OCHOBHBIC AJITOPUTMBI ITOCTPOCHHUA C ITIOMOIIBIO

HUPKYJId U HHHCﬁKH;

7) pemiath nNpocTenlne MIaHUMETPUYECKUE 3aa4u B IPOCTPAHCTBE.

BBINTyCKHMK ITOJIyYUT BO3MOKHOCTD:

8) OBJIAZACTb MCETOAaMH PCHICHUA 3ala4 Ha BBIYHUCICHUA W OO0KA3aTCJIbCTBA: METOAOM OT HIPOTUBHOIO,

MCTOAOM HO)IO6I/I${, MCTOAOM Hepe60pa BAPHUAHTOB U METOJJOM I'COMETPUUCCKHUX MECT TOUCK;

9) mproOpeCcTH ONBIT MPUMEHEHUS ATeOPandecKOro ¥ TPUTOHOMETPHUYECKOTO arnmapara U uaeh JIBUKESHUS

IIPU PELIEHNN F€OMETPUYECKHX 3a/1a4;

10) oBnaneTh TPaAMIIMOHHOW CXEMOH pelleHHs 3a7ady Ha MOCTPOCHHUE C MOMOIIBIO0 IUPKYIS U JIMHEUKH:

aHaJIN3, IMMOCTPOCHUC, TOKA3ATCIIBCTBO U UCCIICIOBAHUC,

11) HayuuThCs pemaTh 3a/1a4i Ha IOCTPOECHHE METOI0M F€OMETPHUUECKOr0 MECTa TOUEK M METOJIOM M0100us;

12) npuoOpecTy OMBIT HCCIIEAOBAHHUS CBOWCTB IUIAHUMETPUYECKUX (UTYp C MOMOIIBI0 KOMIBIOTEPHBIX

IpOTrpaMM;



13) mpuoOpecTH ONBIT BBIIOJHEHHUS NPOEKTOB Mo Temam: «l'‘eomerpuyeckue mnpeoOpa3oBaHUS Ha

wiockocTny, «Iloctpoenue oTpe3koB mo hopmye.

I/I3MepeHne reOMETPpUYIECCKUX BCJINYUH

BbInycKHUK Hay4YHuTCA:

1) ucronb30BaTh CBOWCTBA U3MEPEHUS JUIUH, TIJIOMIAJIEH U YTIIIOB

IIPY PEUICHUM 3a1a4 Ha HAXO0XKJICHHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTHU, JUIMHBI IyTM OKPYKHOCTH,

rpagyCHOU MEpBI

yria;

2) BBIYMCIATD JUIMHBI JINHEHHBIX 2JIEMEHTOB (QUIYp U UX YIJIbl, UCIIOJB3YSl (POPMYJIbI JUTMHBI OKPYKHOCTU U

JUTMHBI AYTU OKPY>KHOCTH, (pOopMyITBI TUTOIIaAeh puryp;

3) BBIUMCIATH IUIOIIAAM TPEYrOJbHUKOB, IPSIMOYTOJBbHUKOB, MapajuleorpaMMOB, Tpaneuuid, Kpyro H

CEKTOPOB;

4) BBIYUCIATH AJIUHY OKPYKHOCTH, IJIUHY AYT'H OKPY’KHOCTH;

5) peumaTts 3aaa4r Ha J0Ka3aTCJIbCTBO C HCIIOJIb30BAHUEM (1)OpMy.]'I

JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hopMyII Iiomaaen puryp;

6) peliaTh MPAKTUYCCKUC 3aJa4r, CBA3AHHBIC C HAXOKIACHUECM T'COMECTPUUYCCKUX BCIIMYUH (I/ICHOJ'IIBy}I Inpu

H606XO)II/IMOCTI/I CIIPAaBOYHHUKHU U TCXHUYCCKUC CpeI[CTBa).

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKHOCTD:

7) BBIUKCIATH IUIOIIAAU (PUTYpP, COCTABICHHBIX U3 IBYX WU 0ojiee MpSIMOYToJbHUKOB, apajlIeIorpaMMOB,

TPEYTroJIbHUKOB,

Kpyra 1 CEKTopa;

8) BBIYUCIIATH IIomaau MHOT'OYT'OJIbHUKOB, HCIIOJIb3YA OTHOIICHUA PaBHOBCIIMKOCTHU n

PaBHOCOCTABJICHHOCTHU,

9) mproOpeCTH ONBIT MPUMEHEHHUS AITEOPANIECKOr0 U TPUTOHOMETPUIECKOTO anmapara U Uaeh JTBIKCHHS

IIPU PELICHUN



3aJa4 Ha BbIYUCIICHUC HJIOL[I&[[GP'I MHOT'OYT'OJIbHUKOB.

Koopannatsl

BbInycKHUK Hay4YHUTCSA:

1) BBIYUCIIATH JJIMHY OTPE3Ka IO KOOpAWHATAM €TI0 KOHIIOB; BBIYUCIIATE KOOPAWHATEI CCPCANHBI OTPC3Ka,

2) UCNoNB30BaTh KOOPAMHATHBIN METO JUIsl U3YyYECHHsI CBOMCTB IMPSIMBIX U OKPYKHOCTEH.

BrIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

3) OBJIAZICTE KOOPAWHATHBIM METOAOM PCHICHUS 3a/la4d Ha BEIYHUCIICHHUE U JOKAa3aTCIbCTBO,

4) npuoOpecTy OMbIT UCIOIb30BAHUS KOMIIBIOTEPHBIX ITPOrPAMM JUIsl aHAJIN3a YaCTHBIX CIy4aeB B3aUMHOI'O

PpaCIIOJIOKCHUA 0pr>KHOCT€fI " IIPAMBIX;

5) npuoOpecTH OMNBIT BHINOJIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHrne KOOpAMHATHOTO METO/1a P PELIEHUH

3aJaa4 Ha

BBIYHMCJICHUEC U JO0Ka3aTCIILCTBO.

BexTopsl

BrinmyckHuMK Haydures:

1) ONCprUpOBaTh C BCKTOpaMU: HAXOAUTb CYMMY U PAa3HOCTDb JIBYX

BCKTOPOB, 3aaHHBIX TCOMCTPHUYCCKHU, HAXOJUTH BCKTOD, paBHblf/'I MMPOU3BCACHUIO 3aIaHHOT'O BCKTOpA Ha

YHUCJIO;

2) HaxXOJIUTh JUIsl BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMM: IJIMHY BEKTOPA, KOOPAMHATHI CyMMBI U Pa3HOCTH ABYX

1 0oJiee BEKTOPOB,

KOOpAWHATBI TIMPOU3BCACHUA BCKTOpa HaA YHCIO, IMNPUMCHAA MpPU HCO6XO}II/IMOCTI/I COLIeTaTeJ'IBHI)II\/JI,

NEPEMECTUTENBHBIN U PaCIpeIeIUTEIbHBIN 3aKOHBI;

3) BBIUUCIIATE CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, HAXOAUTH YIOJl MCKAY BCKTOpaMH, YCTAHABJIMBATH

NEePIEHIUKYISAPHOCTD MPSIMBIX.

BBIHYCKHI/IK IOJIYYHUT BO3MOKHOCTb.

4) oBNazeTh BEKTOPHBIM METOJIOM JIJIS PEIICHUS 3a/1a4 Ha BBIUMCICHUE U JOKA3aTeIbCTBO;



5) nproOpecTH OIBIT BHIOIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHne BEeKTOPHOTO METO/1a ITPH PEIICHUH 3a/1a4

Ha BBIYUCIIEHUE U JI0Ka3aTEIbCTBOY.
PexoMeHganMu Mo OCHALLIEHUIO Y4e0OHOI0 Mpouecca

OCHaH_[eHI/Ie mponecca O6yLI€HI/I${ MaTeMaTUKUd oOecIieunBaeTcss OHMOJIMOTEUHBIM (bOH,Z[OM, neyaTHbIMU
HOCO6I/IHMI/I, a TaKXKe I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHI)IMI/I CpeaACTBaMH, SKPAHHO-3BYKOBBIMUA an6opaMH,

TEXHUYECKUMU CPEJICTBAMU O0yUYCHUS, YI€OHO-TIPAKTUIECKUM U YI€OHO-Ta00PaTOPHBIM 000PYI0BAHUEM.



TEMATHYECKOE INTAHUPOBAHMUE

7 knacc ( 204 gaca)

Ne

Paznen, Tembl

KonndecTBo 4acoB/ U3 HUX TEOPETUYECKHX, MPAKTHYECKHX,

4aCoOB, OTBOAMMBIX Ha p€ajin3alHuio MporpaMMbl BOCIIMTaHUA

Bcero | Teopetuueckoe | [Ipaktuueckoe | [Iporpamma
3aHATHE 3aHATHE BOCIIUTaHHE
1. | [ToBTOpEeHHE Kypca 6 KIacca 4 1 2 1
2. | Jluneitnoe ypaBHeHUE ¢ 0JTHOM nepeMeHHou | 17 4 10 3
3. | HavyanbHbIe TEOMETPUUYCCKHUE CBEICHHS 13 5 6 2
4. | Llensie BRIpaKCHUS 38 6 25 7
5. | TpeyroapHuku 19 5 10 4
6. | Llenbie BeipaxkeHus ( IPOIOJDKEHUE) 28 5 18 5
7 | TIAPAJUIEJIBHBIE ITPAMBIE 11 4 5 2
8 | ®ynkun 16 4 8 4
9 | CootHormeHHs MEXTy CTOpOHAMU U yriaamu | 17 4 10 3
TPEyroJbHUKA
10 | Cucrembl TUHEWHBIX ypaBHEHHU ¢ IByMs | 25 5 15 3)
MePEeMEHHBIMH
11 | UroroBoe noBTOpEeHHE Kypca anredpsl 16 3 10 3
Hroro 204 46 119 39




8 kiacc ( 204 yvaca)

No

Pazgen, TeMsl

KonnuecTBo yacoB/ U3 HHUX TCOPCTUUCCKHUX, ITPAKTUYCCKHX,

4acCoOB, OTBOAMMEBIX Ha p€aiu3allvio IMIPOorpaMmMbl BOCIIUTaHUA

Bcero Teopetnueckoe | [Ipaktuueckoe | IIporpamma
3aHATHE 3aHATHE BOCTIUTaHHS
1. | IToBTOpenue 10 2 6 2
2. | PanmonansHbIC BEIpAXKCHUS 30 6 18 6
3. | PaumonansHbIe BBIpaKEHHS 18 3 12 3
4. | IInomans 14 4 7 3
5. | KBagparusie KopHU. | 26 5 16 5
JeiicTBUTENbHBIE YUCIIA.
6. | [Tomobue TpeyroabHIUKOB 19 5 10 4
7 | KBagparnble ypaBHEHUS 15 4 8 3
8 | OxpyxHOCTB 17 5 9 3
9 | KBagparHble ypaBHEHHUS 20 5 11 4
10 | [ToBTOpEHUE 21 3 14 4
Hroro 204 42 125 37




9 knacc ( 204 gaca)

No

Pazgen, TeMsl

KonnuecTBo yacoB/ U3 HHUX TCOPCTUUCCKHUX, ITPAKTUYCCKHX,

4acCoOB, OTBOAMMEBIX Ha p€aiu3allvio IMIPOorpaMmMbl BOCIIUTaHUA

Bcero Teopetnueckoe | I[Ipaktuueckoe | IIporpamma
3aHATHE 3aHATHE BOCIIUTaHUS
1. | HepaBenctBa 26 6 15 5
2. | BexTopsl 8 3 3 2
3. | KBagpatuunas QpyHKIus 22 4 14 4
4. | Merox koopauHAT 10 3 5 2
5. | KBagparnunas QyHKIms 15 3 9 3
6. | CooTHOmEeHUsT Mexay cropoHamu u | 11 3 6 2
yriamMu TpeyrosnbHuka. CkalsipHOe
IPOM3BEICHUE BEKTOPOB
7 | DnemeHTHI NpUKIagHON MaTeMaTuku | 26 5 16 5
8 | dnuHa oKpyXHOCTH U IUIoIaab kpyra | 12 3 7 2
9 | YucnoBble HOCIEI0BATENILHOCTH 23 5 14 4
10 | AswxkeHus 8 2 4 2
11 | [loBTOpeHne W  cucremaruzanus | 32 4 22 6
yueOHOro Marepuasa
12 | [ToBTOpEHNE 3 1 1 1
Hroro 204 42 124 38




Y4eOHO-METOIUYECKUAI KOMIUIEKT

1. AnreOpa : 7 kacc : yueOHUK JUTsl ydamuxcs oomeo0pa3oBaTenbHbIX yupexxaenuit / A. I'. Mepsmsik, B. b.

[Monouckuii, M. C. Sxup. — M. : Benrana-I'pad.

2. Anrebpa : 7 kjacc : DUIAKTHYECKHUE MaTepHalbl : MOCOOME sl ydamuxcs o01eoOpa3oBaTeIbHBIX

yupexaenuii / A. T'. Mep3nsk, B. b. [Tononckuii, E. M. Pabunosuu, M. C. flkup. — M. : Benrana-I'pad.

3. AnreGpa : 7 kinace : metonuueckoe nocooue / E. B. bynko, A. I'. Mep3insk, B. b. Tlononckuii, M. C. Skup.

— M. : Benrana-I'pad.

4. Anrebpa : 8 xiacc : yueOHUK JJIsl ydamuxcs o0meoOpazoBaTenbHbIX yupexkaeHuii / A. . Mep3isk,

B. b. Ilonouckwuii, E. M. PabunoBuu, M. C. flkup. — M. : Benrana-I'pad.

5. Anrebpa : 8 Kimacc : JAMJAKTHYECKHE MATEPHAIBI : MOCOOME U ydamuxcs o0meo0pa3oBaTebHBIX

opraam3anuii / A. T'. Mepansik, B. b. Ilononckuii, M. C. fAxup. — M. : Benrana-I'pag.

6. Anrebpa : 8 kiacc : meroguueckoe nocooue / E. B. bynko, A. I'. Mep3msik, B. b. Tlononckwmii, M. C.

SAxup. — M. : Benrana-I'pad.

7. Anrebpa : 9 kiacc : yuyeOHHMK A ydammxcs oOuieoOpasoBarenbHbIX opraHuzanuii / A. I'. Mep3sik,

B. b. Tlononckuii, M. C. SIxkup. — M. : Benrtana-I'pad.

8. Anre6pa : 9 knacc : AUTAKTUYCCKUC MAaTCpUalibl rmocooue AJIg ydaluxces O6H_ICO6p8.30BaTeJ'ILHLIX

opranuzaimit / A. I'. Mep3insk, B. b. [lononckuii, E. M. Pabunosuu, M. C. Sxup. — M. : Benrtana-I'pad.

9. Anrebpa : 9 knacc : meroguueckoe mocobue / E. B. bynko, A. I'. Mep3nsak, B. b. Ilononckuii,

M. C. Sxup. — M. : Benrana-I'pad.

10. T'eomerpusi: 7—9 xi. / JI. C. Aranacsn, B. @. byry3os, C. b. Kanomues u ap. — M.: [Ipocsemienue,
2004—2011.

11. T'eomerpus: pabouas terpaab: 7 k. / JI. C. Aranacss, B. ®@. byry3os, 0. A. I'nazkos, U. U. IOnuna. —
M.: Tlpoceemenne, 2004—2011.

12. T'eomerpus: pabouas terpaanb: 8 ki. / JI. C. Aranacss, B. ®@. Byry3os, 0. A. I'naszkos, U. U. IOnuna. —
M.: Tlpoceemenne, 2004—2011.

13. 'eomerpust: pabouas terpans: 9 k. / JI. C. Atanacsu, B. @. byry3os, 0. A. I'nazkos, U. U. Onquna. —
M.: Ilpoceemenue 2004—2011.



14.3uB b. I'. 'eomerpus: aunakt. marepuansl: 7 k. / b. I'. 3uB, B. M. Meitnep. — M.: [Ipocsemenue, 2004—
2011.

15.3uB b. I'. 'eomerpus: aunakt. marepuaist: 8 k. / b. I'. 3uB, B. M. Meitnep. — M.: [Ipocsemenue, 2006—
2011.

16. 3uB b. I'. 'eometpus: numakt. matepuansl: 9 k. / b. I'. 3uB. — M.: I[Ipocemenue, 2004—2011.

17. U3ydenue reometpuu B 7, 8, 9 kiaccax: MeTo1. pekomeHaanuu: ku. s yuutens / JI. C. AranacsH, B. ©.

byty3os, 10. A. I'mazkoB u ap. — M.: [Ipocsemenue, 2003—2011.

18. Mumenko T. M. I'eomerpusi: Tematuueckue tectsl: 7 k1. /T. M. Mu menko, A. /. biuakoB. — M.:

[Tpoceemenue, 2008—2011.

19. Mumenko T. M. I'eomerpus: Temarndeckue tectol: 8§ ki. /T. M. Mumenko, A. JI. bauakos. — M.:

[Ipoceemenue, 2008—2011.

20. Mumenko T. M. I'eomerpusi: Temarndeckue tectol: 9 xi. /T. M. Mumenko, A. J[. banakoB. — M.:

[Ipoceemenue, 2008.

CHpaBO‘lHHe HOCO6I/I${, HAYYHO-IIOITYJIIpHAA U UCTOPHUYCCKAA JINTCPATYpa

1. AraxanoB H. X., [Tommunckuit O. K. Martemaruka : palioHHble onummnuanbl : 6—11 kmaccel. — M. :

[Ipocsemenue, 1990.

2. T'aBpunosa T. Jl. 3anumarensHas matemaruka : 5S— 11 kiaccel. — Bonrorpan : Yuutens, 2008.

3. Jleutac I'. I'. Hecrannaptheie 3agaun no maremaruke. — M. : MJIEKCA, 2007.

4. Tlepmu C. C., Ilepnu b. C. Ctpanuiibl pycckoi UCTOpHM Ha ypokax matematuku. — M. : [lemaroruka-

[Ipecc, 1994.

5. Muuyrun JI. ®. 3a ctpannuamu yyeOHuka anredpsl. — M. : [Ipocsemenue, 2010.

6. Ioita [x. Kak pemars 3agauy? — M. : IIpocsemenue, 1975.

7. IlpousBonoB B. B. 3agaun Ha Beipoct. — M. : MUPOC, 1995.

8. ®apkoB A. B. Marematudeckue onmumnuaabl B mkoie : 5S—11 kmaccer. — M. @ Aiipuc-IIpecc, 2005.

9. Dumuknonenus ans perei. T. 11 : Maremaruka. — M. : Aanta+, 2003. 10. http:/www.kvant.info/

HayuyHo-nonymnsipHslii pu3MKO-MaTeMaTUYeCKHH KypHaI Ul IIKOJIHUKOB U CTYJIeHTOB «KBaHT».



10.Anamap K. DnementapHas reometpus. B 2 u. Y. 1. [Tnanumerpus / XK. Angamap. — M.: Yunearus, 1957.

11. byry3os B. ®. [Tnanumerpus: nocobue uist yriryo:. uzyd. marematuku / B. @. byrysos, C. b. Kanomues,

3. T. Io3usk u ap.; nox pea. B. A. Cagosauuero. — M.: @usmaraur, 2005.
12. BacunseB H. b. IIpsmsie u kpussie / H. b. Bacunbes, B. JI. I'yreamaxep. — M.: MITHMO, 2006.

13. I'enppang . M. Merox koopaunar / M. M. I'envdana, E. I'. I'maronesa, A. A. KupumioB. — M.:
MIIHMO, 2009.

14. T'uns6ept 1. OcHoBanus reometpuu / JI. T'unsoept. — JI.:\OT'U3, 1948.

15. Jekapt P. I'eomerpus. C npunoxxennem uzOpanubix padot I1. @epma m nepenucku P. Jlekapra / P.

Hexapt. — M.: JIubpoxom, 2010.

16. Esxnun. Havana. Ka. I—VI/ EBximng. — M. — JI.: 'ocrexusaart,1948.
17. Esxmun. Havana. Ka. VII—X / EBxkinun. — M. — J1.: I'ocrexusnat,1949.
18. Esxnun. Havana. Ka. XI—XV / EBximng. — M. — JI.: T'octexuzgat, 1950.

19. Kieitn ®@. DnemenTapHas MaTemMaTnka ¢ Touku 3peHus Boicieil. B 2 1. T. 2. 'eomerpus / @. Kneitn. —

M.: Hayka,1987.
20. Kokcetep I'. C. M. Benenue B reometputo / I'. C. M. Kokcerep. — M.: Hayka, 1966.

21. SIrnom U. M. I'eometpuueckue npeodpazosanus. B 2 1. T. 1. JIBuxenus u npeodpazosanus nogodus / U.

M. Srmom. — M.: TUTTII, 1955.

Apxumen. O kBagparype kpyra / Apxumen, X. ['toiirexc,

N. T'. JlamGepr u jp. ; mep. ¢ HeM. — 3-¢ u3a. — M.: Enqutopuan
YPCC, 2010.

22. Beitnb I'. Cummerpus / I'. Beitnbs. — M.: Hayka, 1968.

23. T'apauep M. Marematndeckue HoBesuiel / M. I'apanep. — M.
Mup, 2000.

24. Kokcetep I'. C. M. HoBble BcTpeun ¢ reomeTpueit /



I'. C. M. Kokcetep, C. JI. I'peitituep. — M.: Hayka, 1978.

25. Kypant P. Yro takoe matemaruka? / P. Kypanr, I'. Po66unc. —

M.: MITHMO, 2001.

26. Pagemaxep I'. Yucna u purypst / I'. Pagemaxep, O. Termmur. —

M.: T'oc. u3n. ¢uz.-mar. auT-phl, 1962.

27. Crpoiik /1. 5. Kpatkuii ouepk HCTOPUM MaTeMaTHKH /

. A. Ctpoitk. — M.: Hayka, 1984.

28. upoxos I1. A. Kparkwuii ouepk ocHoB reomerpun Jlobauesckoro / I1. A. [lupokos. — M.: URSS, 2009.
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CrnpaBouHble mocooust

29. Anekcanapos I1. C. DHuumknoneaus snemenTapHoil marematuku. B 5 xu. Ku. 4. I'eomerpus / I1. C.

Anexcanapos, A. M. Mapkymesuy, A. . Xunuud. — M.: @usmarrus, 1963.

30. Anekcanapos I1. C. DHuukmonenus sneMeHTapHo Matematuku. B 5 xH. Ku. 5. T'eomerpus / I1. C.

Anekcanapos, A. M. Mapkymesuy, A. . Xunuua. — M.: Hayxka, 1966.

[leuaTHble mOCOOMS

1. Tabnuisl 1o anredpe s 7—9 KiaccoB.

2. ITopTpeThl BbIIAIONINXCS IedaTeNiel B 00J1aCTH MaTEeMAaTHKH.

HNHudopmaninoHHble CpeacTBa

1. Konnekuust MmerapecypcoB, SJ€KTPOHHBIEC 0a3bl JaHHBIX.

2. UnTepHer.

DKpaHHO-3BYKOBBIEC TTOCOOMS

BHﬂCO(bHHBMBI 00 HUCTOPUHA PA3BUTHUA MATCMATUKH, MATCMATUYCCKUX HASH U METOIOB.

TexHuueckue cpeacTBa 00ydeHHs



1. Komnsrotep.

2. MynbTUMEaNanpoeKTop.

3. DKpaH (Ha MTAaTUBE WU HABECHON ).

4. HTepakTUBHAas AOCKA.

VY4eOHO-TIpaKTUUECKOe U yueOHO-J1a00paToOpHOE 000PYI0BaHKE

1. Jlocka MarHMTHas ¢ KOOPAUHATHON CETKOM.

2. KomIuieKT 4epTEXHBIX UHCTPYMEHTOB (KJIACCHBIX U Pa3/IaTOYHBIX): JIMHEIKA, TPAHCIIOPTUP, YTOJIbHUK

(30°, 60°), yronpHuk (45°, 45°), TUpKYyIb.



Boinucka u3 nporokosa Nel

PabGouas nmporpamMma 110 MaT€MaTHUKE 7 KIacca paccMOTp€Ha Ha 3aCCAaHUU MO €CTCCTBECHHO-HAY4YHOI'O
OUKJIA. Coz[epn(aHI/Ie ImporpaMmMbl HE MCEHAJIOCH, PACXOXIACHUA B IpOorpaMME HE3HAYUTCIBHO 3a CYET

YMEHBIIECHUS 3aHATUH (TI0 KHIDKHOMY BapuaHTy 210, 1o TemaTuyeckomy rianupoBanuto 204).

Pabouas mporpamma 1mo marematuke 8 Kiacca paccMoTpeHa Ha 3aceganud MO ecTeCTBEHHO-Hay4yHOTO
mukina. CojepkaHue MPOrpaMMbl HE MEHSIIOCHh, PAaCXOXKICHHS B IMPOrpaMMe HE3HAYUTEIbHO 3a CYUET

YMEHBIICHUS 3aHATUH (TI0 KHIKHOMY BapuaHTy 210, o TemaTudyeckomy riaHupoBanuto 204).

Pabouas nporpamMma 1o MaTCMaTHKE 9 kiacca PaCcCMOTpCHAa Ha 3aCCAaHUU MO €CTCCTBCHHO-HAYYHOI'O
OUKJIA. ConepmaHI/Ie nporpamMmbl HE€ MCHAJIOCH, PACXOXKIACHHUA B IIPOIrpaMMC HC3HAYUTCIIBHO 3a CUYCT

YMEHbILIEHUS 3aHATUH (110 KHHKHOMY BapuaHTy 210, mo Temaruueckomy miaHupoBanuto 204).



