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PabGouyasi nporpamma no yueonomy npeamery «Marematuka» nias 10 - 11 kiaacca

(yriy6/1eHHBII YPOBEHB)
2021 — 2026 ron

B o6meobpa3zoBaTenbHbIX opranmzanusx benropoackoit odnactu ¢ 1 centsiops 2016 roma maremaTuka

u3yuaercs Kak npeamer «Marematuka». B 10-11 xmaccax B 2021-2026 yueGHOM TOmy OyAeT U3ydaThCs

Ha YIIYyOJIGHHOM YpOBHE mpeaMmer «Maremaruka», KOTOPBI BKJIIOYAET B CeOsl HW3ydyeHUE ABYX

JTUCITUIINH «AJnreOpa v Hauajaa MaTeMaTH4ecKoro ananu3a» 4 daca B Hezenmto) u «['eomerpusi» (2 gaca B

HEJICTTIO).

Pabouasi nporpaMmma no MateMaTtuke (ajredépa u Ha4yajia MaTeMATHYECKOI0 aHAJIN3a, reoMeTpusl)

JJIsl YPOBHS cpeaHero oomero oopazosanus (10, 11 kiaccel) paspadoTaHa Ha OCHOBe:

PaGouas mporpamma no anredpe mist 10-11 xmacca (kypca, ypoBHSI 00y4eHHsI) COCTaBICHA HA OCHOBE
CJIEYIOIINUX HOPMATHUBHO-TIPABOBBIX U MHCTPYKTUBHO-METOANYECKUX JTOKYMEHTOB:

e  OenepanbHblil 3aKoH 0T 29.12.2012 r. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepaunny;

e @enepa’dbHBIl KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHJAPTOB OCHOBHOTO OOLIETO M
cpenHero (ToaHOTro) 00Imero odpa3oBaHUs, YTBEPXKIACHHOTO MpuKazoM MwuHoOpasoBanus P or 5
mapta 2004 1. Ne 1089 (1,151 0CHOBHOI IIKOJIBI 9 KJIace U cpeaHeii mkoJbl 9-11 kiacce);

e [IpumepHas nporpaMma 1o y4eOHOMY MPEIMETY «anredpa

e AnreOpa um Havama aHaimsa. COopHUK pabGoumx mporpamm. 10-11 kmaccel: y4ueb. mocobue mis
yauTteneit odmeodpazosar. opranuzamnuii / T. A. Bypmuctpoa. — M. :Ilpocsemenne, 2016. — 128 c.

e Tecomerpus. COopuuk pabounx mnporpamm. 10-11 xmaccer: yue6. mocobue s y4yuTenen
obmieoOpazosar. opranm3anuii / T. A. Bypmuctpoa. — M. :Ilpocsemenne, 2015. — 143 c.

e [Ilpuka3 MunucrepcrBa npocsenienus Poccuiickoit ®@enepanuu Ne 632 ot 22
HOs10pst 2019 r. "O BHeceHUU U3MEHEHHUI B eiepabHbIN NIepeyeHb YYeOHUKOB, PEKOMEHIOBAHHBIX K
UCIOJIb30BAHUIO TIPU peaTU3alUi UMEIOIIMX T'OCYIapCTBEHHYIO AaKKPEIUTALUI0 00pa30BaTEJIbHbIX
IporpaMM Ha4albHOTO OOINEro, OCHOBHOTO OOIIEro, cpeaHero obOpazoBaHus, CHOPMUPOBAHHBIN
npukazoM Munucrepcrsa npocseuieHus Poccuiickoit @enepaunu ot 28 nexadpsa 2018 r. Ne 345 "

-YyebHuka «Anrebpa M Hayaja MaremaTuueckoro asanuza 10 kmace» um «Aurebpa M Haudana

MaTeMaTtudeckoro anainm3a 11 kmacce» C. M. Hukonnckoro, M. K. Iloranosa, H, H. PemernukoBa, A.

B. llleBkuna, 2016

-Yuebnuka «['eomerpus 10 - 11 macc». ABtop : Atanacsan JI.C.«IIpocsemenue», 2016

[IporpamMma nertanu3upyeT W pacKpblBaeT COJEp’KaHUE CTaHJApTa, OINpeAeseT OOIIYI0 CTPaTETHIo

oOydeHHsl, BOCIIUTAHHUS W PA3BUTHUS Y4YalIUXCS CpPEACTBAMH Y4eOHOTO MpeAMeTa B COOTBETCTBUU C

LEJSIMA U3YYEeHHs] MaTeMaTHKU, KOTOPBIE ONPEIEIeHbI CTaHIaPTOM.

Henn u 3apayum Kypca:
Hean

B cootBercTBuU ¢ puHsAToi KoHieniueit pa3Butus MaTemMaTH4eckoro oopa3zoBanus B Poccuiickoit
®denepanyu, MaTeMaTHUECKOE 00OPa30BaHUE PEILIAET, B YACTHOCTH, CJIEAYIOIINE KI0YEeBbIC 3aJaUH:

— «TPEAOCTaBIATh  KaKAOMY  oOydaromiemMycs  BO3MOXKHOCTh  JIOCTIDKEHHUS — YPOBHSA
MaTeMaTU4YeCKUX 3HaHUH, HEOOXOIMMOTO ISl TalbHEUIIEeH YCTICIIHOM KU3HU B OOIIECTBEY;

— «obecrneynBaTh HEOOXOJUMOE CTpaHE YHWCIO BBITYCKHUKOB, MaTeMaThyeckas MOJIrOTOBKa
KOTOPBIX JOCTATOYHA JUIS MPOJOJDKEHUS 00pa30BaHUS B Pa3NUYHBIX HAMPABICHUSIX U JJIS MPAKTHUECKON
JeSITeNIbHOCTH, BKJIIOYas TMpENojJaBaHUe MaTeMaTUKH, MaTeMaTHYecKHUe HCCIIeJoOBaHUs, padoTy B cdepe
WH(GOPMAIIMOHHBIX TEXHOJIOTHH U Jp.»;

— «B OCHOBHOM o0OlIeM U cpenHeM o0meM o00pa3oBaHUU HEOOXOAUMO MPeryCMOTPEThH
HOJArOTOBKY OOYyYaloIuXcs B COOTBETCTBMM C UX 3alpocaMH K YpPOBHIO TOATOTOBKUM B cdepe
MaTEeMaTUYeCKOr0 00pa30oBaHUS.

CoOOTBETCTBEHHO, BBIAICISAIOTCS TPH HAIMIPABJICHUS TPEOOBaHUI K pe3yibTaTaM MaTeMaTHUECKOTO
o0pa3zoBaHwUsI:

1) PaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHuecKoe oOpa3oBaHue (MaTeMaTHKa /sl )KU3HH);
2) MaTeMaTHKa JiJIsl HCTIOIb30BaHUs B MPOQECcCHH;
3) TBOPYECKOE HAIpaBJieHHE, Ha KOTOpPOE HalleNeHbl Te OOydaronuecs, KOTOpble IUIAHUPYIOT

3aHUMAThCS TBOPYECKOM W MCCIIENOBATEILCKOW PaboTON B 00JIACTM MaTeMaTWKH, (PU3WKH, YKOHOMHKH H
JOpyrux o0nacTsx.



OTH HamNpaBIEHUS peaTn3ylOTCs B IBYX OJIOKax TpeOOBaHUH K pe3yabTaTaM MaTeMaTHIECKOTO
oOpazoBaHws.

Ha 6a3oBoM ypoBHe:

— Breimyckauk HayumTesi B 10-11-M kmaccax: mjisi MCIOJIB30BaHMSI B TOBCEIHEBHOW KU3HH M
obecrieueHrss BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHUs MO CHEIHATBLHOCTSIM, HE CBSI3aHHBIM C
MPUKIIATHBIM UCIOJIb30BAHUEM MATEMAaTUKH.

— BbIyCKHMK MOJYYHT BO3MOXKHOCTHL Hayuutbess B 10-11-m kiaccax: s pa3BUTHS
MBILUICHUSI, HCIIOJIb30BAHUS B TIOBCEJHEBHOM JKM3HM U 00ECIEeYeHHs] BO3MOKHOCTH YCIEIIHOIO
NPOJO/DKCHHUST O00pa3oBaHMsI MO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C MPHKIATHBIM HUCIOJIb30BAHUEM
MaTeMaTHUKH.

Ha yrny6nennom ypoBHe:

— Breimmycknuk Hayuurtest B 10-11-m knaccax: /Ui yCHEIIHOTO MPOJOJKEHUsT 00pa30BaHUs IO
CHEIHNAILHOCTSIM, CBSI3aHHBIM C MPUKIIAAHBIM UCTIOIb30BAHUEM MATEMATHUKH.

— BhBIMyCKHUK MOJYYMT BO3MOKHOCTH HayuuThess B 10-11-m kmaccax: s oOecriedeHus
BO3MOXXHOCTH YCHEIIHOTO MPOJOJIKEHUST 00pa30BaHUs 110 CIIELUAIBHOCTSM, CBSI3aHHBIM C OCYIIECTBICHUEM
HAYYHOH U UCCIIEIOBATEIbCKON AEATEIBHOCTH B 00JIACTH MAaTEMAaTHKU M CMEXHBIX HAYK.

B cooTtBercTBHM ¢ DenepanbHbIM 3aK0HOM «O06 oOpazoBanuu B PO» (cT. 12 11. 7) opranuzamnuu,
OCYIIECTBIISIONINE 00pa30BaTENLHYIO JAESITEIBHOCTD, PEATH3YIOT 3TH TPeOOBaHUS B 00pa30BaTEIHHOM
MPOLIECCE C YUETOM HACTOSIIEH MPUMEPHON OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl KaKk Ha OCHOBE Y4eOHO-
METOMYECKMX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHS, BXOAAMMX B DeiepalbHbIi epeueHb
MunuctepcTBa oOpa3oBaHus 1 Hayku Poccuiickoit denepanyu, Tak ¥ C BO3SMOXXHBIM UCIIOJIb30BAHUEM HHBIX
UCTOYHUKOB y4ueOHOI mHPOpMaIrmu (yaeOHO-METOINIECKUE TOCO0Ms, 00pa30BaTeIbHBIC MOPTATBl U CAUTHI U
ap.)

Lenm ocBOeHUsI POTPaMMBbI 0a30BOTO YPOBHS — 00€CTIeYeHHE BO3MOKHOCTH UCIIOJIb30BAHUS
MaTeMaTHUYeCKUX 3HAHUI U YMEHH B MOBCEAHEBHOMN KU3HU M BO3MOXHOCTHU YCIEIIHOTO TPOJAOKEHUS
00pa30BaHMs MO CHEIUATIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAHBIM HCIOJIb30BaHHUEM MaTeMaTHUKU. BHyTpu
3TOTO YPOBHS BBIICTSIOTCS ABE PA3IUYHbIE IPOTPAMMBL: KOMHEHCUPYowads 6a308as N 0CHOB8HAs 6A308a31.

Komnencupyromiast 6a30Basi mporpaMmMa CoAEp>KUT PACUIMPEHHBIN 070K MOBTOPEHUS U NIpeAHa3HAuYEHa
JUISL T€X, KTO TI0 Pa3IMYHbIM IIPUYMHAM TOCTIE OKOHYaHHSI OCHOBHOM IIKOJIbI HE UMEET JOCTaTOYHOM
MOJTOTOBKH ISl YCHEITHOTO OCBOSHHS Pa3/IeoB alreOphl M Hayal MaTeMAaTHIECKOTO aHaIn3a, TEOMETPHH,
CTaTUCTHKH U TEOPUU BEPOSTHOCTEN IO porpaMMe cpesiHeil (1mojHoi) o61eo0pa3oBaTeaIbHOM MIKOJIBI.

[IporpamMmMa o MaremaTuke Ha 6a30BOM ypOBHE NpeAHAa3HAuUEHA JJIsi 00yUYaIoIUXCsl CPETHEN IIKOJIBL,
HE UCIBITHIBABIINX CEPHE3HBIX 3aTPYAHEHUHN HA NPEIbIAYILIEr0 YPOBHS O0yUYESHHUS.

OO6yuarommuecs, OCyIIECTBISIONTNE 00y4YeHHe Ha 0a30BOM YPOBHE, JIOJKHBI OCBOUTH OOIINE
MaTeMaTHYeCKue YMEHHs, HEOOXOIMMbIE JIJIsl )KU3HU B COBPEMEHHOM OOILIECTBE; BMECTE C TEM OHM IOJy4aroT
BO3MOXKHOCTb U3yYUTh MPEAMET IIy0Ke, C TEM YTOOBI B JajIbHEHIIIEM ITPH HEOOXOAUMOCTH U3ydaTh
MaTeMaTHKYy I IpOPeCcCHOHAIBLHOIO MPUMEHEHUS.

[Ipu u3yyeHr MaTeMaTUKU Ha YIIIyOJIEHHOM YpOHE NMPEAbSBIAIOTCS TPEOOBaHUS, COOTBETCTBYIOIINE
HaIpaBJICHUIO «MaTeMaTUKa s Tpo(heCcCHOHAIBHON AESATEIbHOCTH)»; BMECTE C TEM BBIITYCKHHUK MOTy4aeT
BO3MOXXHOCTh U3yYUTh MaTEMaTUKY Ha ropaszio 0osiee BLICOKOM YPOBHE, YTO co3AacT (QyHIaMEHT AJis
JAJIBHEHIIETO CEPhE3HOT0 U3YUEHUSI MAaTEMATUKH B BY3€.

[IpumepHBbIe TpOrpaMMBbl COAEPKAT CPAaBHUTEIBHO HOBBIH /111 POCCUICKON HIKOJIBI pa3/eln
«BeposatHocTh 1 cTaTHcTHKa». K 3TOMY pazaeny OTHOCATCS TakKe CBEIEHUS U3 JIOTUKH, KOMOMHATOPUKH U
Teopuu rpadoB, 3HAUUTEIHHO BapbUPYIOMIUECS B 3aBUCMOCTH OT THIa MPOTrPAMMBI.

Bo Bcex npumepHBIX Mporpammax 0oJIbII0e BHUMaHUE YAEISIETCS MPAKTUKO-OPUEHTHPOBAHHBIM
3anadaM. OJiHa U3 OCHOBHBIX IIeJIeH, KOTOPYIO pa3pabOTUYMKU CTaBUIIM Mepe]] OO0, — co3/1aTh TpUMEpPHbIE
IIPOrPaMMBl, I'/I€ ECTh MECTO IPUMEHEHUIO0 MaTEMaTUUECKNUX 3HAHUH B )KU3HU.

[Ipu u3yyeHnn MareMaTUKU OOJIbIIOE BHUMAHUE YAEIAETCS pa3BUTHI0 KOMMYHUKATUBHBIX YMEHHM
(popmynupoBaTh, apryMeHTHPOBATH M KPUTHKOBATH), (HOPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIUICHUS B
YacTH MPOBEPKU UCTUHHOCTHU U JIO)KHOCTH YTBEPKICHH, TOCTPOCHUSI IPUMEPOB M KOHTPIPUMEPOB, LIEMOYEK
YTBEP)KICHUH, (OPMYIUPOBKH OTPUIIAHUH, a TAK)Ke HEOOXOIUMBIX U JOCTATOUHBIX YCIIOBHA. B 3aBucMMocTH
OT YpOBHS IPOrpaMMBbl OOJIbIIIE UJTM MEHbIIIE BHUMAHUS YIENSIETCs YMEHHUIO paboTaTh MO alrOpuTMy,
METO/1aM MIOMCKa aJlTOPUTMA U ONIPEIEICHUI0 TPaHHIl IPUMEHUMOCTH AJITOPUTMOB. TpeboBaHus,
chopMynMpoBaHHbIE B pazjiene «I'eoMeTpusi», B 0OJbIIEH CTENEeHN OTHOCATCS K Pa3BUTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUN U rpaUyecKux METOI0B, YeM K (hOpMaIbHOMY OMTUCAHUIO
CTEPEOMETPUUYECKUX (DAKTOB.

enn:



® OBJIQJICHHE CHUCTEMOM MaTeMaTHYeCKUX 3HAHMA M YMEHHH, HEOOXOIMMBIX JUIsI TPUMEHEHHS B
IPAaKTUYECKOHN eATEIbHOCTH, U3YUYEHHs] CMEXXHBIX AUCHUIUINH, IPOAOKEHHUsI 00pa30BaHus;

® UHTEIUIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHHE KAaueCTB JIMYHOCTH, HEOOXOAMMBIX YEJOBEKY JUIs
MOJTHOIIEHHON XM3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMaTHYECKOH IesTEIbHOCTH:
ACHOCTM M TOYHOCTH MBbICJIH, KPUTUYHOCTH MBIIUICHUS, WHTYULUH, JIOTUYECKOTO MBIIUICHUS,
3JIEMEHTOB AJITOPUTMUYECKOM KYJIbTYpBhl, CIOCOOHOCTH K NPEO0JIEHUIO TPYJHOCTEH;

e (opMupoBaHHE MPEACTABICHUI 00 UAEIX U METOAAX MAaTEeMAaTHUKU KaK YHUBEPCAIBHOTO S3bIKA HAYKU
Y TEXHUKH, CPEIICTBA MOJECIUPOBAHMSI SIBJICHUI U IPOLIECCOB;

® TOBBICHTH OOMIEKYJIbTYpHBIH YpPOBEHb W 3aBepUINTh  (POPMUPOBAHUE LEIOCTHOM CHCTEMBI
MaTeMaTHYECKUX 3HAHMH KaK OCHOBBI JII000W MpOQecCHOHANbHON IEsSTEeNbHOCTH, HE CBSI3aHHOU
HEIIOCPEICTBEHHO C MaTEMATUKOM.

3agaun:

® pa3BUBATh IIPEICTABICHUE O YUCJIE U PO BBIUNCICHUN B YEJIOBEUYECKON ITPAKTHUKE;

e (opMupoBaTh NPAKTUYECKHE HABBIKM BBIOJHEHMS YCTHBIX, HMUCbMEHHBIX, MHCTPYMEHTAJIbHbBIX
BBIYMCIICHUM, Pa3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

e (opMupoBaTb HABBIKM OBJIAJCHHMS CHUMBOJUYECKUM S3bIKOM alreOpbl, BbIpaOOTaTh (OpMalIbHO-
olepaTuBHbIE AIreOpandeckre yMEHUs U HayYUThCs IPUMEHSTh UX K PELICHUIO 3a/1a4;

e pa3BUBaTh IPOCTPAHCTBEHHBIE MPEACTABICHUS U N300pa3UTEIbHbIC YMEHHUS,

e (QopmupoBaTh NPEACTABICHUS O CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pEAJbHOM MHpPE U O
Pa3IUYHBIX CIIOCO0AaX UX U3YUECHMUS;

e (QopmupoBaTh HAYYHO-TEOPETUUECKOE MBIIUIEHUE IKOJbHUKOB;

® pa3BUBATh JIOTHYECKOE MBIIIJICHUE U PeUb — YMEHUS JIOTHYECKH 000CHOBAThH CYX/IEHUS, IPUBOIUTD
IIPUMEPBI U KOHTPIIPUMEDBL.

J (¢opmupoBaHue TpeACTaBICHUN 00 HAESIX M METOJaX MaTeMaTUKH; O MaTeMaTHKEe Kak
YHUBEPCATBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTUPOBAHUS SIBIICHUM U TIPOIIECCOB;
. OBJIaJleHHe YCTHBIM U MUCHMEHHBIM MaTEMaTHYECKHM SI3bIKOM, MAaTEMAaTHUYECKUMH 3HAHHUSIMHU

U YMEHUSMH, HEOOXOAWMBIMU JUISI U3YyUEHHs MIKOJBHBIX AWUCLUIUINH, IS MPOAOIDKEHHs OOpa3oBaHHs U
OCBOEHUS N30paHHOM CHEMAILHOCTH HA COBPEMEHHOM YPOBHE;

J Pa3sBHTHE JIOTUYECKOIO MBIIUICHUS, AITOPUTMUYECKOM KYJIbTYPBI, IPOCTPAHCTBEHHOIO
BOOOpaXeHUs!, pa3BUTHE MAaTEMAaTUUYECKOTO MBIIUICHNS U UHTYUIUH, TBOPUYECKUX CIIOCOOHOCTEN Ha ypOBHE,
HEOOXOIMMOM JJIsi TNPOJOJDKEHUS O0pa3oBaHMA W JJIsl CaMOCTOATENbHOM JIEATENbHOCTH B 001acTH
MaTeMaTHKH U ee MPUIOKEHUH B OyayIel npodeccuoHanbHOM e TeTbHOCTH;

BOCIIMTAHUE CPEACTBAMH MAaTEeMAaTUKU KYyJIbTYPbl JIMYHOCTU: 3HAKOMCTBO C MCTOpPHEH pPa3BUTHSA

MaTEMaTuKu, BBOHIOHHCﬁ MaAaTEMATHYCCKUX I/II[CfI, IIOHMMAaHHUE 3HAYUMOCTU MAaTEMATUKU J1JIA O6HI€CTB€HHOFO
nporpecca.

Pabouas mporpamMma BBITIOJIHSIET AB€ OCHOBHbIE (DYHKIMH.

Hugpopmayuonno-wemoouueckan GyHKUUs TMO3BOJSET BCEM YYacTHUKaM 00pa30BaTEIbHOTO
npoliecca MOJydyUuTh MPEJCTaBICHUE O ILENSAX, COAEp)KaHUM, OOIIeH cTpaTeruu OOydeHHUs, BOCIMUTAHHS U
Pa3BUTHS yYalllUXCsl CPECTBAMU JAHHOTO y4eOHOTO MpeIMeTa.

OpzanuzayuonHo-nnanupyrowias QyHKIHUsS TpeaycMaTpUBaeT BBIJICJICHHE JTaloB OOYYeHHs,
CTPYKTypUpOBaHHE Y4eOHOTO Marepuana, ONpeJelieHne ero KOJWYECTBEHHBIX U  KaueCTBEHHBIX
XapaKTEPUCTUK Ha KaXXJIOM U3 3TaloB, B TOM YHUCIE ISl COJIEPKATEIBHOTO HAMOJHEHHUS MPOMEXYTOUHON
aTTECTAIlUU yJalTuXCsl.

HN3menennsi, BHeceHHbIe mporpammy 10 kiacca:



JlaHHas pabodasi mporpaMMa KOHKPETHU3UPYET COJepKaHUe MPEAMETHBIX TeM 00pa30oBaTeIbHOIO CTaHAapTa
U JIaeT MPUMEPHOE paclpeielieHne YIeOHbIX YacoB TI0 pa3JienaM Kypca.

N3menenus, BHeceHHbIE B mporpammy 11 kiiacca

Jannast pabovast mporpaMma KOHKPETU3UPYET COJIepKaHue MPEIMETHBIX TeM 00pa30BaTeILHOTO CTaHaapTa U
JaeT MPUMEPHOE pacipe/ieieHne yueOHbIX YacoB 10 pa3jesiaM Kypca.

B konie yuebHoro roga otBoguTcs 14 yacoB Ha MOBTOPEHUE , CYMTAI0 YMECTHBIM B35Th 4 Yyaca B Havyaje
y4eOHOTO0 rojia JUIst KpaTKOTO MOBTOPEHUS Kypca JAHHOTO MPEeIMETa U BXOJHOW KOHTPOJIHHON paboTHI.

®opMBbI OPpraHu3annu y4eOHOro npouecca: ypok

IIpeobnanawiue ¢opmMbl  opraHu3anuuM  y4eOHoW  pa®oThl  yyammuxcs:  (QpoHTaIbHAasl,
WHJUBUJlyalIbHAsl, peXe TrpynmnoBas. TeKylmUid KOHTPOJb OCYIIECTBISETCS C TOMOIIBIO OIPOCOB,
CaMOCTOATCIIBHBIX 1 KOHTPOJIbHBIX pa60T.

OO0mas xapakrepucTuka yue0HOro npeamera

MaremaTtnueckoe 00pa3oBaHME MIPaeT BAXHYIO POJb M B MPAKTUYECKOH, U B JYXOBHOM H3HHM OOILECTBA.
[IpakTuyeckas CTOpOHA CBs3aHa C CO3/IaHUEM M IPUMEHEHHEM MHCTPYMEHTapusi, HE0OXOIUMOTO YeJIOBEKY B
€ro MPOAYKTUBHOM JE€ATENbHOCTH, JyXOBHAs CTOpPOHA — C MHTEJUIEKTYaJIbHBbIM pPa3BUTHEM YEIIOBEKA,
(dopMupOBaHHEM XapaKTepa U 00IIEi KyJIbTYypHI.

be3 KOHKpEeTHBIX 3HAaHMH MO MaTeMaTHUKE 3aTPyJHEHO IOHMMAaHHE NPUHIUIIOB YCTPOMCTBA U
UCIIOJIb30BAaHUSl COBPEMEHHOW TEXHUKH, BOCHPUATUE M HUHTEpIpeTalus pa3HOOOpa3HOW COLMAIbHOM,
9KOHOMHYECKOM,  moiauTtudyeckod  uHpopmanuu, Manod(p@eKkTruBHA  MOBCEJHEBHAs  MpaKTHYECKas
nesTeabHOCTb. Kaxk/IoMy 4eoBeKYy B CBOEH JKHU3HU NMPUXOIUTCS BBINOJIHATh pacy€Thbl, YUTATh HHPOPMALIUIO,
IpPEICTaBICHHYIO B BUJAE TaOiMll, AMarpamMm, rpadukoB, MOHUMATh BEPOSTHOCTHBIN XapakTep Clyd4ailHbIX
COOBITHH, COCTaBNIATH HECTOKHBIE aJITOPUTMBI.

W3yuenne naHHOro Kypca 3aBepuiaeT (OPMUPOBAHHE LEHHOCTHO-CMBICIOBBIX YCTaHOBOK H
OpPHEHTAII yJalIuXxcsi B OTHOIICHHH MAaTeMaTHYECKUX 3HAHWH W TMPOOJIIeM MX HCIOJIB30BAHUS B PAMKax
cpenHero obmero oOpazoBanus. Kypc cnocobcTByeT (pOpMHUpOBaHUIO YMEHHUS BUAETh U TMOHUMATh HX
3HAUUMOCTh Ul KaXXJOro 4YeJlOBEeKa HE3aBUCHUMO OT €ro NnpoQecCHOHANbHOM JeATEIbHOCTH; YMEHUs
pa3nuyath (aKThl ¥ OICHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJBI, BHIIETh UX CBSA3b C KPUTEPUSMHU OIICHOK H
CBS3b KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIECHHOCTEN.

be3 6a30Boii MaTemMaTH4yecKOl MOATOTOBKM HEBO3MOXKHA MOCTAHOBKA OOpa30BaHUs COBPEMEHHOIO
yejnoBeka. B ImKone mareMaTHKa CIyXHUT ONOPHBIM MPEAMETOM Uil M3YyYEHHMS CMEKHBIX JUCIMILIMH.
PeanbHO# HEOOXOAMMOCTBIO B HAILIM IHU CTAHOBUTCS HETIPEPBIBHOE 00pa30BaHueE, YTO TPeOyeT MOJTHOLIEHHOH
0a30Bol 00111€00pa30BaTEIILHON TMOATOTOBKH, B TOM YHCJIE W MO ajredpe W HadajaM MaTeMaTHU4eCKOro
aHau3a.

Jis KU3HM B COBPEMEHHOM OOLIECTBE BaKHBIM SBIIAETCS (POPMHpPOBAHME MATEMATUYECKOTO CTHIIS
MpinuteHNsl. OOBEKTHI MaTeMaTHYECKUX YMO3AKITIOUEHHH W TpaBWia WX KOHCTPYHMPOBAHHS BCKPBIBAIOT
MEXaHU3M JIOTHUECKUX MOCTPOEHUH, BbIpadaThIBalOT YMEHHUs (POPMYINPOBaTh, 0OOCHOBHIBATh M JOKA3bIBATh
CYXXJIEHUs, TEM CaMbIM Pa3BHUBAIOT JIOTMYECKOE MbIIUIeHHE. MaTreMaTHKe NMPUHA/UIEKUT Beayllas poib B
(OpMHPOBAaHUN ~AITOPUTMUYECKOTO MBIIIJICHNUS, BOCIUTAHMM YMEHUH JeHCTBOBaTh IO 3aJaHHOMY
anroputMy. B Xone pemieHus 3ajad — OCHOBHOW y4ueOHOM JeSTeNbHOCTHM Ha YpOKaX MaTeMaTUKU —
pa3BUBAIOTCS TBOPUECKAS U MIPHUKIIAIHASL CTOPOHBI MBIIIIJICHUSI.

OOyyenne MaremMaTHKe MJa€T BO3MOXKHOCTh pa3BHBaTh Y Y4YalllUXCSl TOYHYIO, JIAKOHUYHYIO U
MH(OPMATHUBHYIO pedb, YMEHUE OTOHMpaTh Haubosee MOIXOAIINE S3bIKOBbIE (B YACTHOCTH, CUMBOJIMYECKHE,
rpaduyeckue) CpescTBa, T. €. CHoCOOCTBYET (POPMUPOBAHUIO KOMMYHUKATUBHON KYJIbTYPbI, B TOM UUCIIE —



YMEHHIO SICHO, JIOTUYHO, TOYHO U TOCJIEI0BATENbHO U3JIaraTh CBOIO TOUYKY 3PEHUs, HCIIOIb30BaTh S3bIKOBBIC
CpeZCTBa, aJilcKBaTHbIE 00CYX1aeMoii mpolieme.

JanpHeiiee pa3BuTHE MPUOOPETYT M TO3HABATENbHBIC ICHCTBUSA. Ywyamiuecs IIyOXe OCO3HAIOT
OCHOBHBIE OCOOEHHOCTH MAaTE€MaTHKH KakK (DOpPMBI YEIIOBEUECKOTO IMO3HAHMs, HAyYHOTO METOJa TO3HaHUS
IPUPOIBI, a TAKKE BO3MOXKHBIE c(hepbl M IPaHUIIBI €€ TPUMEHEHHUS.

Matematuueckoe 0o0Opa3oBaHHME BHOCUT CBOW BKJIaJ B (OpMUpOBaHHE OOIIEH KyJIbTYypbl YelIOBEKa.
HeoOxoauMpiMu KOMIOHEHTaMU OO0IIEN KyJIbTYpbI SIBISIOTCS 00Iee 3HAKOMCTBO C METOJAMU IO3HAHUS
JNEHCTBUTENBHOCTH, TPEICTABIEHUE O METOJaX MaTeMaTHKH, UX OTIMYUSAX OT METO/JO0B E€CTECTBEHHBIX U
FYMaHUTapHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHUS MaTeMaTHKW JJs pEIIeHUs NPUKIAIHBIX 3a]ad.
W3ydyeHre MaTeMaTHKH CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa, MOHMMAHUIO KpPacoThl U
U3SIECTBA MATEMATUYECKUX PACCYKICHUH.

B pesynbprare neneHampaBiIeHHOW Y4EeOHOH AEATENBHOCTH, OCYIIECTBIsieMOW B (hopMax ydueOHOTro
UCCIICIOBaHMs, Y4€OHOTrO MpOEKTa, IMOJYYUT JalbHeHIee pa3BUTHE CHOCOOHOCTh K HH(OPMAIMOHHO-
MIOWCKOBOW JIEATENBHOCTH: CaMOCTOSITEIbHOMY OTOOpPY HCTOYHMKOB HMH(OpMAIiM B COOTBETCTBUHU C
MOCTaBJICHHBIMU IIEJIIMU U 3aJladaMU. YUalluecs HaydyaTcsi CHCTeMaTU3UpOBaTh HH(GOPMAIUIO 1O 3aJaHHBIM
npu3HaKaM, KPUTHYECKH OLEHUBAaTh W HUHTEpIpeTHpoBaTh uHGopManuio. W3ydenue kypca Oyner
cnoco6cTBoBaTh pa3BuTHI0 MKT-KOMIETEHTHOCTH y4aIuXxcs.

[TomyuuT nanbHeliee pa3BUTHE CIHOCOOHOCTh K CaMOOPTraHM3AIlMM HUCAMOPETYISALUU. Yualiuecs
[OJIy4yaT OIBIT YCIEHIHOMW, II€JICHAIPABIEHHOM W pe3ylbTaTUBHOM Yy4eOHO-TpeanpodecCuOHaIbHON
JESATEIbHOCTH; OCBOAT HAa IPAKTHUYECKOM YPOBHE YMEHHE IUIAHUPOBATh CBOKO JIEATEIBHOCTh U YIPABIATH €10
BO BpPEMEHH; HCIIOJIb30BaTh PECYPCHBIE BO3MOXKHOCTH [UIS JOCTH)KEHHUS IIeNIel; OCYIIECTBIATH BBIOOD
KOHCTPYKTUBHBIX CTpaTeruil B TPYIAHBIX CUTYalUsX; CAMOCTOSITEJIbHO PEaIM30BbIBATH, KOHTPOJIUPOBATH U
OCYIIECTBIISITh KOPPEKLHIO y4eOHOW W TO3HABaTEeNbHOM [IEATENbHOCTH HAa OCHOBE MPEIBAPUTEILHOTO
IUTAHUPOBAHMS U 0OPATHOMN CBSI3H, MOJIY4aE€MOM OT MEJaroro..

CopepxaTenpHOM OCHOBOM W TJaBHBIM CPEACTBOM (OPMHUPOBAHUS W Pa3BUTHS BCEX YKa3aHHBIX
CIIOCOOHOCTEH CIY>KUT IIeJIeHAINPaBICHHbIII OTOOp Y4eOHOro MaTepuana, KOTOpbIM BenETCs Ha OCHOBE
NPUHIUIIOB HAYYHOCTH U (PYyHIAMEHTAILHOCTH, HCTOPH3MA, AOCTYIMHOCTH W HENPEPHIBHOCTH, LEIOCTHOCTH
U CHUCTEMHOCTH MaTeMaTHYeCKOTro 0Opa30BaHMsI, €ro CBSA3H C TEXHUKOW, TEXHOJIOTUEH, JKU3HbIO.

HHUKOI, TEXHOJIOTUEH, JKU3HBIO.

Copepxanve mno maremaTuke (opmupyercds Ha ocHOBe @DYHIAMEHTAJIBHOTO SApa ILIKOJIBHOTO
MaTeMaTuyeckoro oOpasoBaHus. OHO MPEACTABIEHO B BUAE COBOKYIHOCTH COJIEpPXKATENbHBIX JHHUM,
packpeIBaOlMX HamojHeHue @OyHIaMEHTaNbHOTO sJpa LIKOJBHOIO MaTeMaTHYecKoro oOpa3oBaHUs
OpUMEHHUTENbHO K crapueil mkone. [Iporpamma permameHTupyer o0bEM MaTepuana, 00sf3aTeNbHOTO s
M3YYEHHUs, HO HE 3aJaéT paclpenencHus ero no kiaccam. Iloatomy coxmepkaHue NaHHOTO Kypca BKIHOYAET
CIIeAyIOIIMEe pas3lensl: «Aneedpay, «Mamemamuueckuii aunanus», «Bepoamnocms u cmamucmuxay,
«l ' eomempusy, « Bekmopul u KOOpOuHamsl 8 NPOCMPAHCMEEY.

Conepxkanne pasnena «Aneeopa» cnocoOCTBYeT (OPMHPOBAHUIO Yy YYAIIMXCS MaTeMaTHYEeCKOTO
anmapara JUlsl pelieHus 3a/1a4 oOKpyKaroule peanbHocTU. [IpomomkaeTcst n3y4eHre MHOTOWIEHOB C IEJIBIMU
KO3 UIIMEeHTaMH, METOJIOB HaX0XK/IECHUSI UX palMOHaJIbHBIX KOopHEH. [IporicxoauTt pa3BuTHe U 3aBeplICHUE
6a30BbIX 3HaHMU O uyucie. Tema «KOMIUIEKCHbIE YMCIay 3HAKOMUT YYaLIUXCS C TOHSATHEM KOMILJIEKCHOTO
qucia, MpaBWIaMU ACWCTBUH C HHUMH, pa3IMYHBIMH (OpPMAaMU 3allUCH KOMIUIEKCHBIX YHCEJN, PELICHHEM
IPOCTEHIINX YpaBHEHUH B I0JIE KOMIUIEKCHBIX YHCENI W 3aBEPIIACT OCHOBHYIO COJAEP)KATEIbHYIO JIMHHUIO
Kypca WIKOJIbHOW MareMaTuku «Yucna». OCHOBHOE Ha3HAYEHHE 3TUX BOIPOCOB CBS3aHO C IOBBIIIEHUEM
oOmieil MaTeMaTH4ecKoil MOATOTOBKH yYaIlIMXCs, OCBOGHUEM MPOCTHIX U 3()(PEKTUBHBIX MPUEMOB PELICHUS
anreOpanvecKux 3aaad.

Paznen «Mamemamuueckuii ananu3» TPENCTaBICH TPEMsl OCHOBHBIMH TeMaMH: «DJEMEHTApHBIE
byakuun», «lIpomsBognas» u «UHTerpanm». ComepkaHue 3TOro paszjelia HalelIeHO Ha IMOTydYeHHue
MIKOJbHUKAMU KOHKPETHBIX 3HAHUH O (YHKIMHM KaK BaKHEHMIIEH MOJenM OMMCaHUS M HCCIICIOBAaHUS
pa3sHOOOpa3HBIX pealbHbIX IpoleccoB. l3yueHue CTeNneHHBIX, MOKa3aTelbHbIX, JOrapu(MUUYECKUX U
TPUTOHOMETPUUYECKUX (YHKIUH NPOJOIKAET 3HAKOMCTBO YYalIUXCS C OCHOBHBIMH 3J€MEHTapHBIMHU



GYHKIMSIMH, HadyaToe B OCHOBHOW ImKoyie. [ToMUMO OBNajeHUs HEMOCPEICTBEHHBIMH YMEHHUSMH peIlaTh
COOTBETCTBYIOIIIE YpPAaBHEHHMS M HEPAaBEHCTBa, y ydalmuxcsd (OpMHUPYETCs 3amac TeOMEeTPUYECKHX
HpeﬂCTaBﬂeHHﬁ, JICKAIIIUX B OCHOBEC OGBHCHGHHH HpaBOMepHOCTI/I CTaHIIapTHBIX nu BBPHCTI/I‘-IGCKI/IX HpI/IéMOB
pemenus 3axad. Tembl «lIpousBomHas» u «MHTerpam» coaepar TPaAULMOHHO TPYIHBIE BOIPOCHI UL
IIKOJBHUKOB, Jak€ U1 T€X, KTO BBIOpaN H3ydeHHE MAaTEeMAaTUKU Ha YIIyOJIEHHOM YpOBHE, MO3TOMY HX
W3JIOKEHUE TIPEANojaracT Ornopy Ha TEOMETPUYECKYI0 HArIsgHOCTh M Ha E€CTECTBEHHYI HWHTYHIIHIO
ydamuxcs, 0ojee, 4eM Ha CTpPOTue OIpejesieHus. TeM He MEHee 3HAaKOMCTBO C ATHM MaTepHaJIoM IaéT
MIPEACTABJICHHUE YJaIIuMCcs 00 O0IKX UACSIX U METOJaX MaTeMaTHIYEeCKOM HayKH.

[Ipn wm3yuenuum pazgena «BeposamHocmv U CMAMUCUKA»  PACCMATPUBAIOTCS  Pa3IUYHbBIC
MaTeMaTHYECKHE MOJICIH, ITO3BOJIAIOIINE U3MEPATh M CPABHUBATH BEPOSITHOCTU PA3JIMUHBIX COOBITHH, J€JIaTh
BBIBOJII M TPOTHO3BL. DJTOT MaTepuan HEOOXOAMM TMPEeXIe BCEro s (OPMUPOBAHHS Y YYAIIUXCS
(YHKIMOHATIBHON T'PaMOTHOCTH — YMEHHUS BOCHPUHUMATh M KPUTUYECKH aHAIU3UPOBATh MH(OPMALUIO,
NPEJCTAaBICHHYI0 B pa3IMYHBIX (OpPMax, IOHMMATh BEPOSTHOCTHBIA XapakTep MHOTHX pPEaIbHBIX
3aBUCUMOCTEH.

Paznen «'eomerpusi» mo3BOIUT CHOPMHUPOBATH MPEJACTABICHUS 00 M3y4aeMbIX MOHATHUSX W METOAaX
KaK BOXKHEHIIIUX CPEACTBAX MATEMATHYECKOTO MOJICITMPOBAHMS PEATbHBIX IIPOILIECCOB M SBJICHUM, paclo3HaTh
Ha YepTekax M MOJEIAX IMPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX OIMHUCAHUSIMH,
M300paKCHUSAMH; ONKCHIBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOHM CYXICHHS OO0 OSTOM pACIOJIOKCHHH, aHAIM3HPOBATh B3aMMHOE PaCIIOJIOKEHUE
O6’I)€KTOB B HpOCTpaHCTBe nu I/1306pa)KaTI> ux., I/I306pa)KaTI) OCHOBHBIC MHOFOFpaHHI/IKI/I; BBITIOJIHATH qepTemH
[0 3aJaHHBIM YCJOBMSIM; CTPOUTh CEueHUs KyOa, MpU3MbI, MHUPAMMIbI, KPYIJIBIX TeJl; pelaTh
HJIaHI/IMCTpI/I‘-IeCKI/Ie 158 CTGpGOMeTpI/I‘-IeCKI/IC 3aa4Y1 Ha HAXO0XKICHUC FCOMeTpI/I‘-IeCKI/IX BCIIMYHNH (I[JII/IH, YFJIOB,
TJIOMIAJIEH ); MCIIOIB30BaTh MPU PEIICHUU CTEPEOMETPUUYCSCKUX 3a1ad IUIAHUMETPUUYECKHE (aKThl U METO/IbI,
BEKTOpHYIO anredpy. [IpoBoauTh H0Ka3aTeIbHBIE PACCYKICHUS B XOJI€ PEIICHHUS 3a/1a4.

MecTo yuyeOHOro npeaMera B y4edHOM IJIaHe

B cootBercTBUM ¢ penepanbHBIM 0a3UCHBIM YY€OHBIM IIJIAHOM JIJIi OCHOBHOT'O OOIIIET0 00pa30BaHUs U B
COOTBETCTBUU ¢ yueOHbIM M1aHoM MOV «JlomkaHckast cpeiHsst 001eo0pa3zoBaTeibHas IKoJ1a» padoyast
nmporpamMma 1o anredpe U HadajlaM MaTeMaTH4ecKoro aHainn3a paccuutana Ha 136 gacos B 10—M kiacce u 136
gacoB B 11 kiacce, Bcero 272 yacoB; 1o reoMeTpun - Ha 68 gac B 10—M kimacce u 68 gacos B 11 kiacce, Bcero
136 gaca.

B y4uebHOM mnaHe Ha M3ydeHUE MaTEMATUKH Ha YIITyOJIeHHOM ypoBHE B 10- M Kj1acce OTBOIUTCS 6 4acoB B
Hepaenmo, Bcero 204 yaca, B 11-m kitacce 6 4acoB B Heeno, Bcero 204 yaeOHBIX Yaca B TO/.

10 xaacc

KoHTpPOJBLHBIX Pa0oT M0 TUCHUILIHHE «ANTeOpa U Havaaa MaTeMaTHIeCKOro aHanm3an— 9
W3 HUX B HaYaJjie y4eOHOro rojaa — BXOJAHasl KOHTPOJIbHas padora

HTOTrOBBIil TECT B KOHIle Y4eOHOro rojaa

KoHTpoJsbHBIX padoT no qucuumiune «['eomerpus» -4

11 kaacc

KOHTPOJBHBIX padoT Mo AUCHMILINHE «ANTredpa 1 Hayaja MaTeMaTH4eCKOro aHaianzay— 9
U3 HUX B HaYaJie y4eOHOro rojaa — BXoJAHasi KOHTPOJIbHas padora
HUTOTOBBIN TECT B KOHIIe Y4YeOHOI0 roja
KontpoasHbix padoT no gucuumniaune «I'eomerpus» -3
KonTponbHbie paboThl JatoTcs U3 COOPHHUKA

-JlugakTHYecKNX MaTepuanoB: «Anredpa W Hayala MaTeMaTU4YecKOro aHanm3a. JlumakTuueckue
matepuansl. 10 kimacc»/M. K. TloramoB; «Anrebpa u Havana MaTeMaTHYeCKOro aHanm3a. J(umakTudeckue
matepuanbl. 11 kmace»/M. K. Tloranos, koTopsie Bxoaat B komruiekT Y MK yueOHuKa mo anredpe U Hayamam
MaTeMaTtudeckoro ananusa aiag 10 u 11 knaccoB C. M. Hukonwckoro, M. K. Iloranosa, H. H. PemernukoBa,
A. B. llleBkuna.



- [Toypounsie pazpadotku o reometpu B 10 u 11 xmacce (nuddepeHmpoBaHHBIN MOIX0) METO,
pexoMeHaanuu: K. B momotpb yaurento / [JI.C. Aranacsn, B.®. Byry3os, F0.A. ['maszkos u ap.]. -M.:
- Iunaktuueckue Matepuansl o reomerpun uist 10 u 11 xnacca. b. I'. 3us, B.M. Meiinep. — M.:
[Ipocsewmenue

Conepxxanne u (opMbl y4eOHOro Ipolecca ompenessitorcss ['ocymapcTBeHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTamu, peanusyroummucs B DeaepalbHBIX NPUMEPHBIX MporpaMMax Juis 00pa30BaTENbHBIX
yupexaenui PO.

OcHoBHoOe conep:xanue (408 yacon)
10 kaacc (204 yaca)
IoBTOpenue (3 yaca)
HeiicTrBuTe1bHBIE Yncia (13 yacoB)

Tloustue nelcTBUTEILHOrO 4yuciaa. MHokecTBa uucel. CBoONMCTBAa OEUCTBUTENLHBIX 4Hcell. Meton
MaTeMaTHuecKo MHIyKIMU. [loodyepénHbpli M OJHOBPEMEHHBIH  BBIOOP HECKOJBKUX 3JIEMEHTOB U3
KOHEYHOro MHOXKecTBa. (DOpMysbl d4uCiIa IEPECTAHOBOK, COYETAHMM, pasMmelleHuid. PemeHune
KOMOMHATOPHBIX 3a/1a4. J[0Ka3aTeqbCTBO YHUCIOBBIX HEPABEHCTB. HepaBeHCTBO O cpefHeM apupMeTHIecKoM
U CpeJHEM I'€OMEeTpUYECKOM JBYX uucen. JlenuMmocTh nenbix uyuceln. Jlenenue ¢ octatkoMm. CpaBHEHUE IO
MOJyJIF0 M. 3a7auu ¢ [eIOUYNUCICHHBIMU HEM3BECTHBIMU.

PaumonanbHble ypaBHeHus U HepaBeHcTBa (18 yacoB)

PanvonaneHble  BbIpakeHHs. MHOroO4jaeHbl OT OJHOM NEPEMEHHOW. MHOrowieHbl OT JBYX
nepeMeHHbIX. POpMyJIbl COKPAIIEHHOTO YMHOXEHUS Ui CTAapIINX CTEeNeHed. MHOrouieHsl OT HECKOJIbKUX
nepeMeHHbIX. CuMMeTprudeckue MHorouiaeHsl. @opmyna OuHoma HploTOHA, CyMMBI U Pa3HOCTU CTEHEHEH.
CpoiicTBa OuHOMHANbHBIX KO3(pduuuentoB. TpeyroapHuk [lackans JlenuMocts MHOrouwieHoB. JleneHue
MHOTrO4JI€HOB ¢ ocTaTtkoM. AnroputMm Esxnnna. Teopema besy. Cxema I'opnepa. Kopens mHorowiena. Yucno
KOpHell MHorouwieHa. PanyoHanbHble KOPHHM MHOTOWIEHa € LEIbIMU Kod(duiueHtamu. PemieHue enbix
anreOpandyecknx ypaBHeHUH. PanponansHbpie ypaBHeHUs. CHCTEMBI pallMOHAIBHBIX ypaBHeHHH. OCHOBHBIE
npu€éMbl pPELICHUS] CHUCTEM YypaBHEHHMH. MeToJ HMHTEpBajOB pelIeHHUs HEpaBeHCTB. PaluoHanbHbIE
HepaBeHcTBA. Hectporne HepaBeHCTBA.

Kopenn crenenu n (12 yacos)

[Monsitne ¢ynkuuu u eé rpadpuka. Oynkuus y= x". [loustue kopHst crenenu N. Kopuu u€rHol u
HeudTHOH cTemeneil. Apudmerndeckuii kopenb. CBoiicTBa KopHel cremenu N. ®ymkmus y = Vx, x > 0
DyHKIMA y = Yx.

CreneHb MoJI0OKUTEIBLHOTO Yncsa (14 yacoB)

[TonsiTHe crenenu ¢ palMoHalbHBIM MOKa3zareneM. CBOMCTBA CTENEHU € pallMOHAIbHBIM MTOKA3aTENIEM.
[lonsiTne mnpenena mnocnenoBaTenbHOCTH.  CylllecTBOBaHME  Ipeleina MOHOTOHHO — OTpaHUYEHHOU
NOCJIE0BATENBHOCTH. JJIMHA OKPYKHOCTH U IUIOIIAJAb Kpyra Kak MPEeelibl MOocie10BaTeIbHOCTH. CBoOMCTBa
npenenos. Teopemsl 0 mpenenax nociaeaosarenbHocTu. llepexon k npenenam B HepaBeHCTBAaX. beckoHeYHO
yOBIBaroIiasi reomerpuydeckas nporpeccust U e€ cymma. Yucno e. IloHATHe cTeneHu ¢ HMpparMOHAIBHBIM
nokasaresneM. [lokazarenbHas GyHKIHUS.

Jlorapugmmbi (6 yacoB)

[Tonsitue norapudma uymcima. OCHOBHOE JorapupMUUYECKOe TOXAECTBO. HaTypanbHbI norapudm.
CgoiictBa sorapudmoB. [lepexox k HOBoMy ocHOBaHHIO. Jlecstuunble gorapudmel. Jlorapudmudaeckas
¢yukuus. CrenenHas QyHKUIUS.

IIpocreiimme noka3areabHbIe U Jorapugpvuieckue ypapHeHus 1 HepapeHcTsa (11 yacos)

IIpocreiime nokaszarenbHble ypaBHeHHs. [Ipocteiimme norapudmuyeckre ypaBHEHHs. YpaBHEHMS,
CBOAAIIMECS K TMPOCTEHIIMM 3aMeHOM HeusBecTHoro. [Ipocrelimne mnoka3aTelbHbIE HEPAaBEHCTBA.
[Ipocreiimme norapudmMuyeckue HepaBeHCTBA. HepaBeHCTBa, CBOJMIIMECS K MPOCTEHIIMM 3aMEHOM
HEU3BECTHOIO.

Cunyc u kocuHyc yrJa (7 yacoB)



[Tonstue yrna. Pagunannas mepa yria. OnpeneneHue cuayca U Kocunyca yria. OCHOBHBIE (POpMYyITbI

115t Sina 1 cosa. dopmMyiel pUBeeHNs. ApKCHHYC. ApKKOCUHYC. DOpMyITbI Uit apKKOCHHYCA M apKCUHYCA.
TaHreHc u KOTaHreHc yr.ja (6 yacon)

Omnpenenenue TaHreHca U Kotanrexca yria. OcHoBHbIe popMyiibl 11 tga u ctga. ApKTaHreHc u
apkkoTaHreHc. @opmMyibl A1 apKTaHIe€Hca U apKKOTaHTeHea.

®opmybl ciiokenus (11 yacos)

Kocunyc pa3sHOCTH M KOCHHYC CyMMBI ABYX yriIoB. POpMyJibl I JONOJHUTENBHBIX yriioB. CHUHYC
CYMMBI U CHHYC Pa3HOCTHU JIByX yriIoB. CyMMa M pa3HOCTb CHHYCOB M KOCUHYCOB. DOpMyJIbl 1Sl JIBOMHBIX U
IOJIOBUHHBIX yrioB. IIpomsBeneHune cuHycoB u KocuHycoB. PopMyna ainsi TaHreHCOB. Bripaxkenue
TPUTOHOMETPHUUYECKUX (YHKLUI Yepe3 TAHI'€HC ITOJIOBUHHOI'O apryMEHTa.

Tpuronomerpnyeckne PyHKIHN YHUCJIO0BOro aprymeHTa (9 yacos)

Tpuronomerpuueckue ¢pynkimn. [lepuon ¢pynkiun. @yHkuus y = Sin X u 'y = C0S X. DyHkuus y = tg x
ny=ctgx.

Tpuronomerpnyeckne ypaBHeHusi 1 HepaBeHcTBa (13 yacoB)

[Ipocreiiliie TPUTOHOMETPUYECKUE YpaBHEHHS. YPABHEHHMS, CBOMSIIMECS K MPOCTCHIIUM 3aMEHOM
HEU3BECTHOTO. [Ipumenenne OCHOBHBIX TPUTOHOMETPUYECKHUX bopmyn Ui peleHus
ypaBHeHui.OqHopoaHele ypaBHeHus. lIpocreiimine HepaBeHCTBa i1 CMHYyca M KocuHyca. lIpocreitmne
HEPaBEHCTBA JUIsl TAHI€HCAa U KoTaHreHca. HepaBeHcTBa, cBOAsIIMECS K IPOCTEHIINM 3aMEHONW HEU3BECTHOTO.
BBejieHue BcrioMoraresibHOro yriia. 3aMeHa Heu3BecTHoro t = SinX + COsX.

DJIeMeHThI CTATHCTUKH M TeOPHH BepOATHOCTH (8 4acoB)

Tabnmuunoe u rpaduyeckoe MpeACTaBICHUE JAaHHBIX. UMCIOBBIE XapaKTEPUCTHKU PSAIOB JaHHBIX.
[lonsiTue Teopun BEpOATHOCTH. DJIEMEHTAPHBIE U CIIOKHBIE CcOObITUSA. BepostHOocTh coObiTHs. CBolicTBa
BeposATHOCTeH coObiTuii. Cymma coOwituii. [Iponssenenue coobbrtuii. [IpotuBomnonoxusie coobiTus. [lonsTue
0 HE3aBUCUMOCTH COOBITUH. BepoATHOCTB M cTaTUCTUYECKAsk 4YaCTOTa HACTYIUICHUS! COOBITH.

HexoTopble cBegeHUs U3 IJIAaHUMeTPuH (4 yaca)

Teopema Uesbl 1 MeHenast. Pemenne TpeyrojibHUKOB.

AKCHOMBI CTEPEOMETPHHU U UX CIeACTBHSA (5 4acoB)

OcHOBHbBIE TOHATHSI CTEPEOMETPUM (TOYKa, IpsiMasi, IIOCKOCTh). [loHsATHE 00 akcMoMaTH4ecKOM
croco0e MoCTPOeHMsI FTeOMETPUH. AKCHOMBI cTepeoMeTpun. HekoTopsie cieacTBUs U3 aKCHOM.

IMapanjeJbHOCTH NPAMBIX U MJI0cKOCTel (19 yacoB)

[Iepecekaronecs W mHapajuiesbHbBIE IPSAMBIE B IPOCTpaHCTBE. llapajuienbHOCTH TpeX NPSIMBIX.
[TapamienpHOCTh NPAMOM M IUIOCKOCTH, NMPHU3HAaK M cBoiicTBa. CKpemmBaromuecs NpsMble. YTIBL C
COHAIIPABJIICHHBIMU CTOPOHAaMH. YTOJI MEXAY NPsAMBIMH B NpocTpaHcTBE. [lapamenbHble IUIOCKOCTH.
[TpusHak napauienpHOCTH ABYX IUIOCKOcTel. (CBOMCTBA mapajuienbHbIX IUTOCKocTel. IlapamnensHoe
npoekTrpoBaHue. OpTOroHanbHOE U HEHTPAIBLHOE IPOEKTHpOBaHKe. [lmomans OpTOroHaabHON MPOEKIMH
MHOroyrojbHuka. M3o0paxeHne mpocTpaHCTBEHHbIX (uryp. Terpasap u napamuienenunen. CeueHus
MHOTOI'paHHUKOB. [TocTpoenue ceuenmii.

IlepneHAUKYJIAPHOCTH NPSAMBIX U II0CKOCcTel (20 yacoB)

[lepneniukynsipHbie IpsiMble B ITpocTpaHcTBe. [Ipru3Hak nepneHauKyIsIpHOCTH IPSIMON U TJIOCKOCTH.
[lepnennukynsip ¥ HakIOHHasA. PaccTosHME OT TOUKM 0 IJIOCKOCTH, OT MPSAMOM 10 MJIOCKOCTH, MEXIY
NapajuIeJIbHBIMU  IUIOCKOCTSIMHM,  MEXAY  CKpELIMBAIOLMMHUCA NpsAMbIMH. Teopema o0  Tpex
NEPHEHAUKYIIAPaX YO MEXKAY NPSAMOU U IIJIOCKOCTBIO JIByrpaHHBIN yrod, JMHEWHBINA YIOJl ABYTPAHHOIO
yrina. llpu3Hak NEepHNEeHAMKYISIPHOCTH JABYX  IIJIOCKOCTEH, CBOMCTBAa. MHOrOrpaHHBIE  YIUIBL.
[IpssMOYTOJIBHBIN MTapajuIeIenuIe].

Muororpaniuku (16 yacos)

[lonsiTie MHOrOrpaHHuMKa (BEpIIMHBI, pedpa, TIpaHu MHororpaHHuka). PazBepTka. Beimykiibie
MHororpaHHuku. Teopema Oilnepa. Ilpusma. Ilpsimas u HakimoHHas npusma. [IpaBuibHas npusma.
IMupamuna. TpeyronsHas nupamuna. IlpaBunenas nupamuga. Y cedeHHas nupamuaa [lonsatiue cummerpun
B mpoctpaHcTBe. [IpaBunbHble MHOTOrpaHHuku. CUMMeTpus B KyOe, B mapajulesienunene, B MpusMe U
NUpaMHU/JIE.



IHoBTOpenue (4 yaca)

11 kaacc (204 gyaca)
®ynkuun U ux rpaguxu (8 yacos)

Oynkiun. CnoxHas QyHKIms. dnemenTapHble GyHKuuu. OOnacTh onpeaeneHus U o0IacTh 3HAUYCHUS
¢ynkuuu. OrpaHMYeHHOCTh (QYHKUMHU. YETHOCTb, HEYETHOCTh, NEPUOIUYHOCTb (GyHKIMI. IIpoMexyTku
BO3pacTaHMs, yObIBaHMs, 3HAKOIIOCTOSIHCTBA M HyIM (GyHKUMH. MoOHOTOHHOCTH (GyHKuuu. MccnenoBanue
(GYHKIMH M HOCTPOEHHE HMX TIpa@HUKOB 3IEMEHTApHBIMU MeTogamH. I'paduku (QyHKIMHA, CBSI3aHHBIX C
MoayseM. I'paduku CIOXKHBIX QYHKITHI.

Ipenen pyHkuumu U HenmpepbIBHOCTH (4 Yaca)

[Monarue mpenena Qynkuuu. CBoiicTBa mpexaenoB ¢yHkuuid. OmgHocTopoHHME mpenensl. [lonarue
HenpepbIBHOCTH (PyHKIMH. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKIMAX. HenmpepbhIBHOCTH 37IEMEHTaPHBIX
¢ynkuuii. Pa3peiBable QyHKIHH.

OopatHblie pynknun (Suaca)

[Tonsatue oOpatHoi ¢yHKIMKU. B3aumHo oOparabie (yHkmuu. OOpaTHBIE TPUTOHOMETPHYECKHE

¢dynkuuu. [Iprumeps! HCTI0JIB30BaHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIIMI.
IpousBoanas (11 yacos)

[Tonarue npousBoaHoi. MexaHuueckuil u ¢u3uueckuit cMbica npous3BoAHoH. [IpousBonHas cymMMbl.
[IpousBoanas pasHocTu. HenpepsIBHOCT (DYHKIMIA, HMEIOMINX MPOU3BOAHYIO. [Ipon3BoIHAS TIPOU3BEICHHUS.
[IpousBonnass uactHoro IIpomsBogHble 31eMmeHTapHBIX (yHKIUH. [Ipom3BomHas CIOXKHOW (QYHKIWH.
[IpousBonHas oOpaTHON QYHKIIUH.

IIpumenenune npousBoaHoi (15 yacoB)

MakcumyM U MUHUMYM QyHKIuH. TOYkd 3KcTpeMyMma. YpaBHeHHE KacaTeiabHOH. [IpuOnmkeHHble
BeluncieHus. Teopemsl o cpenHeM. Bo3pactanue u yosiBaHue QpyHKuui. [Ipon3BoiHbIE BBICIIUX MOPSIKOB.
BhInykiocTh ¥ BOTHYTOCTh Tpaduka QyHKIUN. DKCTpeMyM (YHKLUHU C €TUHCTBEHHOW KPUTHUECKONW TOUKOM.
3agauu Ha MAaKCUMYM U MUHUMYM ACUMOTOTHL. J{poOHO-IMHEHHas QyHKIMS.

IlepBooOpa3nas u uHTerpaJ (9 4acon)
[Tonsitue mepBoobOpazHoil. [IpaBuna BeruucieHus nepBooOpasHbiX. [lepBooOpa3Hble AIMEMEHTApPHBIX

¢ynkuuit. [lnomanp kpuBonuHeiHoi Tpaneuuu. [Tonstue obonpenenennom unrerpaine. ®opmyna HerotoHa-
JleitObnuma. CBOMCTBa OMpEIeIEHHBIX HHTETPATIOB.
YpaBHenus — caeacrsus (4 yaca)

[TonsiTue ypaBHeHUA-CIeACTBUS. PelieHue MppalMoOHANBHBIX YpaBHEHMH. Bo3BeneHue ypaBHEHHs B
YeTHYIO0 cTeneHb. [loTeHuupoBaHue ypaBHeHui. [[pyrue mnpeoOpa3oBaHHe, NPUBOJAIINE K YpaBHEHHUIO-
cnencTBuio. [lpuMeHeHne HeCKOIbKHUX MpeoOpa3oBaHUM, IPUBOAAIIUX K YPAaBHEHUIO-CIIEACTBHIO.

PaBHOCHJIBHOCTH YPABHEHHI HA MHOKecTBaX (8 yacoB)

OcHoBHble TOHATHS. Bo3BereHue ypaBHEHHS B HATypajbHYIO CTeneHb. lloTeHuupoBaHue u
Jorapu(pMHpOBaHUE ypaBHEHUH. Y MHOKEHHE ypaBHEHHs Ha (pyHKIMI0. [lpyrue npeobpa3zoBaHus ypaBHEHHM.
[TprMeHeHre HECKOIBKUX MpeoOpa3oBaHuil. Y paBHEHUS C JONOIHUTEIbHBIMU YCIOBUSMH.

PaBHOCHIIBHOCTH HEPABEHCTB HA MHOKeCTBaX (6 YacoB)

OcHoBHblE TIOHATHA. Bo3BeneHue HEpaBeHCTB B HaTypalbHyl creneHb. lloreHunupoBanue u
jgorapuMupoBaHHEe HEPaBEHCTB. YMHOXKEHHME HepaBeHCTBa Ha (¢yHKuuio. J[lpyrue npeobpazoBaHus
HepaBeHCTB. [IpuMeHeHne HeckonbKHX MpeoOpa3oBaHuil. HepaBeHCTBa ¢ JOMOJHUTENBHBIMU YCIOBUSMHU.
Hecrtporue HepaBeHcTBa.

MeToa npoMeKyTKOB /1J1s1 YPABHEHHI U HepaBeHCTB (4 yaca)

YpaBHEHUS U HEPABEHCTBA C MOAYJIEM. MeTol MHTEPBAJIOB Il HEPEPHIBHBIX ()YHKITHHA.

PaBHOCH/IBHOCTH YpaBHEHHUI M HEPaBeHCTB cucTeMaM (6 yacoB)

OcHoBHble mnoHsATHA. Pacnagarommecs ypaBHeHus. PelieHue ypaBHEHMH C IIOMOIIBIO CHCTEM.
VpaBuenus Buma f(a(x)) = f(B(X)). Pemenune HepaBeHCTB ¢ TOMOIIBIO cUcTeM. HepaBeHcTBa BuUja
f(a(x))>F(B(x)).

HecranaapTHbie MeTOABI PELICHUsS] YPABHEHU M HepaBeHCTB (8 yacos)



Hcnonp3oBanue obnactelt cymecTBoBaHus GyHKIMHA. Vcronb30BaHne HE OTPULIATEILHOCTH (PYHKITUH.
Hcnonp3oBanue orpaHndeHHOCTH (yHKIMHU. VIcnonbp3oBaHME CBOWCTB CMHYCa M KOCHHYca. Vcmoib3oBaHue
YHCJIOBBIX HEPABEHCTB. Vcnoabp30BaHne NPOU3BOAHOM AJIsl PELLICHUS] YPaBHEHUI U HEPABEHCTB.

CucreMbl ypaBHeHHH ¢ HECKOJIbKHMU HEN3BECTHBIMH (5 4acoB)

PaBHOCunbHOCTB cucteM. Cucrema — cieactue. Meron 3aMeHbl Heu3BecTHbIX. HectannapTHele
METO/Ibl PEIICHUS] YPAaBHEHUN U HEPABEHCTB.

YpaBHeHMsI M HEPaBeHCTBA ¢ mapamMerpamMu (7 yacoB)

VYpaBHeHus ¢ napamerpoM. HepaBeHcTBa ¢ mapamerpom. CuCTEMbI YpaBHEHHI C MapaMeTpoM. 3aauu
C YCIIOBUSIMH.

KoMmiuiekcHble yuca (7 yaca)

Anrebpanueckas popma komriekcHoro uncia. ConpspkeHHbIe KOMITIEKCHBIE Yrcia. ['eomeTpuueckas
MHTEpIpeTanrs KOMILTICKCHOTO uncia. Tpuronomerpuueckas popma KOMILUIEKCHOTO yncia. Bo3Benenue B
HaTypaJIbHYIO cTeneHb (hopmyna Myaspa). KopHu U3 KOMIUIEKCHBIX YUCEI U UX CBOicTBa. KopHH
MHorowieHoB. OcHOBHast Teopema anreOpsl. [lokazaTensHas popMa KOMIICKCHBIX YHCEN.

TexcToBbIE 321auM (6 YacoOB)

3a/auy Ha YMCIIOBBIE 3aBUCUMOCTH. 3a/1auu Ha JABM)KEHUE. 3a/la4l Ha COBMECTHYIO paboTy. 3ajaun Ha
CMECH U CIUIaBBL. 3aa4u Ha paboTy. DKOHOMUYECKHUE 3aIauu.

BekTopsbl B npocTpancrie (20 yacos)

[Tonstue BexTopa. Moaynb Bekropa. PaBeHcTBo BekTopoB. Komnuneapubie BekTophl. CliokeHHE U
BbIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. KomiuianapHsie BEeKTOpbI. Pa3inoxeHue BeKkTopa 1o
TPEM HEKOMILJIaHapHbIM BEKTOpaM. JlekapToBbl KOOpAMHATHI B MpocTpaHcTBe. KoopanHaTel BeKTOpa.
CBs13p MEXJly KOOpJAMHATaMH BEKTOPOB U KoopAuHaTamu Touek. lIpocTeiiiiue 3agaum B KOOpAMHATAX.
VYron mexny BekTopamu. CKalsipHOE NMPOU3BENCHHE BEKTOPOB. BhIunCiIeHUE yIioB MEXIy NPSMBIMU U
IJIOCKOCTSIMU Y paBHEHUE IUIOCKOCTH. PaccTosiHMe OT TOYKM A0 IIOocKOCTH. LleHTpasibHas cuMMmeTpus.
OceBas cummertpus. 3epkaibHas cummerpus. [lapannensusiii nepenoc. [IpeobpazoBanue nogodusi.

Hununap, konyc u map (17 yacon)

[lonsTre umMnuHApa, HUWIMHApUYECKOW moBepxHOcTU. [lnomanps moBepxHocTu uuiauHapa. OceBbie
CEUEHHUs U CEYeHMs NapajieibHble OCHOBaHMIO. [IoHsATHE KOHYca, KOHMYECKON moBepxHocTU. [Tnomane
NOBEPXHOCTU KoHyca. OceBble CEUEHUs U CEUEHHUs NTapaljiesIbHble OCHOBaHUIO. Y ceueHHbIN Konyc. Cdepa
U 1ap, ux ceyeHus. YpaBHeHHe cheprl. B3anmHoe pacnonoxenue cdepsl U miockoctu. KacarenbHas
miockocth K cdepe. Chepa, BnucanHass B MHOTOrpaHHHK. Cdepa, onvcaHHas OKOJIO MHOTOTpaHHUKA.
Onnunc, runepOoia, napadosa Kak ce4eHus KOHyca.

Oo0bembl Tea (22 yaca)

[Tonartue obbema. OO0beM Kkyba, mapamtenenunena OO0beM npsaMoil npusmbl. OObeM LMIMHIpA
Bbruucnenne 0o0BEMOB Tel € MOMOLIbIO OMNpeeNeHHOro uHTerpaiga. OObeM HaKJIOHHOW NPHU3MBI,
nupamMubel, koHyca. OtTHomeHue o0beMOB mMoAoOHbIX Ten OO0wveM mapa. [lmomans cdepsr OObeM
IIApOBOT'O CErMEHTA, IIapOBOIO CJI0s, IIIAPOBOIO CEKTOPa

IoBTOpenue (32 yaca)

TemaTnuyeckoe NJIAaHNPOBaHUE

n/n | Haumenosanue pasgena | Kon-so | HaumenoBanue TeMbl Koxn-
4acoB BO
4acoB
10 knace
1 [ToBTOpEHME ul3 [ToBTOpEHME M cucTeMaTU3aluUs 3
cucTeMaTu3alus yueOHOro MaTepHala Kypca MaTeMaTUKU
y4aeOHOTro MaTepuana HaYaJIbHOM IITKOJIBI
2 JeiictButensHblie yncia | 12+1 Bxomgnas konTpoapHas pabora 1
[ToHsTHE AENCTBUTEIBHOIO YMCIIA 2
MHmuoxecTBa uncen. CBoiicTBa 2




JIEHCTBUTEIILHBIX YMCEIT

Meto b1 MaTEeMaTHYECKOW HHAYKIIUU
ITepecTanoBkU

Pazmenienus

Coueranus

Jloka3zaTebCTBO YHCIIOBBIX HEPABEHCTB
JIeTUMOCTD IIENIBIX YHCEN

CpaBHEHHE TIO MOYJTIO M

3a1aun ¢ 1eI0YUCICHHEIMU
HEU3BECTHBIMH

e

PanmonansHbie
ypaBHEHUS U
HEpaBEHCTBA

18

PannoHanbHbIe BhIpaXeHUs

dopmynsl bmHOMa HBIOTOHA, pa3HOCTH U
CYMMBbI CTETIEHEN

PanmonaneHble ypaBHEHUS

Cucrembl paMOHAIbHBIX YPABHEHUI
Metoa UHTEpPBAJIOB PEILICHUSI HEPABEHCTB
PannonanbHbIe HEpaBEeHCTBA

Hecrporue HepaBeHcTBa

CucTembl parmoOHaIbHBIX HEPABEHCTB
KonTponbnas paborta No 1

N -~

Kopens cTenenu n

12

[Tonsitue GyHkuu u ee rpaduka
@yHKIHSA y = X"

[TonsiTrie KOPHS CTENIEHU N

Kopnu 4€THOI 1 HEUETHOM CTENEHEN
ApubmeTnieckuii KopeHb

CBolicTBa KOpHEN CTENEHU N
®ynkmmsa y = Vx,x >0
KonTponbnas pabota Ne 2

Crereun
[IOJIOKUTENBLHOTO YUCIIa

13+1

Crernensb ¢ palOHAJIbHBIM I10Ka3aTCJICM
CBoIiCTBa CTENEHU C PALIMOHATIBHBIM
noKas3areaeM

[TonsiTve penena nocie 0BaTeIbHOCTH
CaolicTBa IpeIesoB

beckoneuHo yObIBaromias
reoMeTpuuecKkas mporpeccus

Yucino e

[lonsiTHE CTENEHN ¢ MPPALUOHATIBHBIM
IIOKa3aTesneM

[TonyronoBasi KOHTposIbHAsA paboTa
[Toka3zarenbHast QyHKIMS

KonTponbhas padora Ne 3

NFRPFRPFEPNNMNMNNEPNRRPRPRPWWWDNDND

NN

Jlorapudmst

[Tonsitue norapudma
CgoiicTa jorapugmon
Jlorapudmmueckas pyHkus

[lokazaTenbHbIe U
norapuMuIecKue
YpaBHEHUS U
HEPaBEHCTBA

11

[Ipocreiiine nokasaTenbHble ypaBHEHUS
[Tpocreitmue norapupmMuyeckue
YpaBHEHUS

YpaBHEHUsI, CBOJIANINECS K MPOCTEHIITNM
3aMEHOM HEU3BECTHOIO

[Ipocreiinne noka3aTeabHbIE
HEpaBEHCTBA

[Tpocreiimue norapupmuyeckue
HEpaBEHCTBA

Hepaenctsa, cBoasumecs K
MIPOCTEUILNM 3aMEHON HEM3BECTHOIO
Kontponbnas padora No 4

PRk, wN

CuHyc, KOCUHYC,

IlonsiTue yria




TaHI'eHC yIia

Pannannasa mepa yrina

OmnpezneneHue CUHyca U KOCHHYca yria
OcHoBHBIE (OPMYJIBI TS Sin a U COS a
Apkcunyc

ApPKKOCHHYC

Tanrenc u KoTaHreHc
yria

OnpeneneHye TaHT€HCa U KOTaHIeHca
yria

OcHoBHBIE (HOPMYITBI IS tg a U ctg a
ApKTaHreHc

ApPKKOTaHTEHC

KontposbHas padora No 5

RlRrRPNDR R

10

DopMmyJIbl CIOKEHUS

11

KocuHyc pasHOCTH U KOCUHYC CYMMBI
JIBYX yTJIOB

DopMYyJIbI 151 JIOMTOJHUTEIBLHBIX YITIOB
CuHYC CYMMBI U CHHYC Pa3HOCTH JBYX
YTJIOB

CyMMa 1 pa3HOCTh CHHYCOB U KOCUHYCOB
@opMyJIbl 1JIs1 ABOMHBIX U TTOJIOBUHHBIX
YIJIOB

[IpousBeneHre CHHYCOB U KOCUHYCOB
@DopMyIIbl 1J11 TAHT€HCOB

= NP PPN

N

NN

11

Tpuronomerpuyeckue
(GyHKIIMHM YUCIOBOTO
aprymeHTa

OyHKIHS y = sin X
OYHKIHSA ¥ = COS X
OyHKIMA y = tg X
OyHKIHA ¥ = ctg X
Konrponsnas pabora Ne 6

12

Tpuronomerpuueckue
ypaBHEHUS U
HEpaBEHCTBA

12+1

[Tpocreiinye TpuroHoMeTpu4ecKre
YpaBHEHUS

VYpaBHEeHMsI, CBOJAIIMECS K POCTEHIINM
3aMEHOM HEM3BECTHOIO

[TpuMeHeHne OCHOBHBIX
TPUTOHOMETPUUECKUX (GOpMYIT AJIst
pelIeHus] ypaBHEHUI

OnHOpoHBIE ypaBHEHUS

[Tpocreiimne HepaBeHCTBA Ul CUHYCA U
KOCHHYCa

[Tpocreiimne HepaBeHCTBA I TaHT€HCA
U KOTaHIeHca

['omoBas KOHTpoOsIbHAS paboTa
Hepaencrsa, cBoasumecs K
IIPOCTEHIINM 3aMEHOH IEPEMEHHOTO
BBenenue BcnoMorareabHoOro yria
KontposnbHas pabora Ne7
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e

13

DneMEHTBI TEOPUH
BEPOSATHOCTEN

[TonsiTHEe BEpOSTHOCTH COOBITHS
CBolicTBa BEpOSTHOCTEH COOBITHIA

14

Yacrora. YciaoBHas
BEPOSITHOCTD

OTtHOCHUTEIBHAA YaCTOTA COOBITHSA
VYcnoBHas BeposiTHOCTh. HezaBucumbie
COOBITUA

R RPWw Wk e

15

Nrorosoe noBropeHue

[ToBTOpEHME U cUcTeMaTH3ALUSA
y4eOHOT0 MaTepuaia Kypca MaTeMaTHUKH
10 xmacc

TemaTnuyeckoe MIIAHNPOBaAHUE

\ n/n | Haumenosanue paszaena \ Kon-Bo \ HaumenoBaHue TeMBI

] Kon- ]




4acoB BO
4acoB
10 kaace
Hexoropsie  cBenenus | 4 YTrael 1 OTpE3KH, CBA3AHHBIE C 1
13 IUIAaHUMETPUU OKPYKHOCTBIO 1
Peuienue TpeyroiabHUKOB 1
Teopema Menenas u YeBbl 1
Omuunc, runepbona u napadosa
Beenenne.  AKCHOMBI | 5 [Ipenmer crepeomeTpru. AKCUOMBI 1
CTEPEOMETPUU U UX CTEPEOMETPUN
CJIEJICTBUSI. HexoTopsle ciencTBUs U3 aKCHOM 1
Pemenue 3a1a4 Ha MpUMEHEHUE aKCUOM | 3
CTEPEOMETPUU U UX CIECICTBUM.
[TapamnenpHOCTD 19 [TapannensHble npsMble B IpocTpaHcTBe. | 1
IPSIMBIX U IIJIOCKOCTEN [TapajtenbHOCTB TPEX MPSIMBIX
[TapamienpHOCTb MPSMON U INIOCKOCTH 1
Pemenue 3a1a4 Ha mapayieIbHOCTb
IIPSIMOM U TUIOCKOCTH. 3
CkpenuBaroimecs npsmble 1
VYTIIBl ¢ COHAINIPaBIEHHBIMU CTOPOHAMM. 1
Yros MexXay NpsSMBIMU.
IToBTOpenue Teopun. Pemenune 3anau 2
Kontpomnsnas padora Nel 1
[TapamnenpHble miockoctu. CBoiicTBa 2
MapaJUIEIbHBIX MIJIOCKOCTEM.
Terpasap. [lapannenenunen. 2
N3o00pakeHne mpoCcTpaHCTBEHHBIX 3
¢buryp. 3aaun Ha MOCTPOECHUE CEUEHUH.
KonTponbnas padorta Ne2 1
3auet Nel 1
[Mepnennukynsipaocts | 20 [lepnieHIuKyNsSpHBIE IPSIMBIE B 1
IPSIMBIX U IIJIOCKOCTEN IIPOCTPAHCTBE.
[Tpu3Hak neprneHuKyIspHocTy mpsimond | 1
Y TUIOCKOCTH.
Teopema o npsiMoH, nepneHANKyasspHon | 1
K IIJIOCKOCTH
Pemenue 3ama4 Ha MepIeHIUKYIIPHOCTD | 3
IIPSIMOM U INIOCKOCTH.
PaccTosiHME OT TOUKH 10 TJIOCKOCTH. 1
Teopema o Tpex nepneHAuKyIspax.
Yron mexay npsiMoi U IMIIOCKOCTBIO. 1
Pemenue 3a1a4 ¢ MpUMEHEHHEM 4
TEOPEMBI O TpeX MEePHEeHIUKYISIpaXx.
JByrpannsiii yroiu. Ilpusznax 2
NEePIEeHIUKYISIPHOCTU ABYX IJIOCKOCTEH.
IIpssMOYyTONIBHBIN MTapalIeICIUIIE] 2
Pemenue 3amayu mo TemMe IBYrpaHHBINA 2
yroJi, NEPIEHUKYJIIPHOCTD MJI0CKOCTEN
KonTponbhas padora Ne2 1
3auet Ne2 1
MHororpaHHUKA 16 [Tonsitue MHOTOrpaHHMKa. [Ipr3Mma. 4




[Tupamuaa

[TpaBuIbHBIE MHOTOTPAaHHUKHU
Konrponbnas padora Ne3
3auet Ne3

A, R, o b~

15 | UroroBoe moBTOpeHne | 4 [ToBTOpEHME M CHCTEMAaTH3AIUS
y4eOHOro Marepuaia Kypca
reomeTpun 10 kiace

TemaTn4eckoe IJIAHUPOBAHHUE 110 aﬂreﬁpe H HavajaMm anajau3a B 11 kiacce

TeMbl KounuyecrBo | KosimuecrBo
4acoB K/p

1. yHKIMH U UX TpaduKH 8 1 (cTaproBas)

2.Ilpenen GyHKIIMU U HENMPEPHIBHOCTH 4

3.006parubie GyHKINN 5) 1

4 IlpousBoaHas 11 1

5. [IpuMeHeHne npon3BOIHOM 15 1

6.IlepBooOpasHas u HHTErpal 9 1

7. YpaBHEHUSI-CIICICTBUS 4

8. PaBHOCHJIBHOCTh YpaBHEHUH Ha MHOXKECTBAX 8 1

9. PaBHOCMJIBHOCTh HEPABEHCTB HA MHOXKECTBAX 6

10.MeTton npomMeXyTKOB /iJ1sl ypaBHEHUN U HEPABEHCTB 4

11.PaBHOCHJIBHOCTh YpaBHEHUI U HEPABEHCTB CUCTEMAM 6

12. HectangapTHbie METOMBI pEIICHUS YPAaBHEHUNH U 8

HEPABEHCTB

13. Cucrtemsl ypaBHEHUH C HECKOJIBKUMU HEM3BECTHBIMU 5 1

14.YpaBHEHUs U HEPABEHCTBA C IAPAMETPOM 7

15.KomIuiekcHble yucna 7

14. TexcToBbIC 3a1a4H 6

15. TloBTOpEHUE 23 1

TemaTn4yeckoe nuiannpoBanue no reomerpun B 11 Kinacce
Tembl KonnuyectBo | KosmuecTso
4acoB K/p

1.BexTopsl B IPOCTpaHCTBE 20 2

2. lunuunp, KOHYC U Iap 17 1

3. O6bemMsbI Ten 22 2

4. TloBTOpenue 9 1

Y4yeOHO-MeToAUYECKOe U MaTepHAJIbHO-TEXHUYeCKoe odecreyeHue y4eOHOro npouecca
Y4eOHO-MeTOANYECKOE M MATePUAJIbHO-TeXHHYeCcKoe obecniedenue 10 kiacca
OcHoBHasi JInTepaTypa

1. VyeOHuka «Anrebpa um Havajma MmMaTemaruueckoro aHaimuza 10 kimace» u «AnreOpa M Hauana
MaTemarnuyeckoro aHaimmu3a 11 xmace» C. M. Huxonwckoro, M. K. IToranosa, H, H. Pemernukosa,
A. B. llleBkuna, 2016

2. -YueOnuka «['eomerpus 10 - 11 xmacce». ABtop : AtanacsH JI.C.«IIpocsemnienne», 2016

3..

JdomonHuTebHAS JIUTEpaTypa

1. Anrebpa m Hauyama mMaremMaTH4ecKoro aHanm3a. Jumaktudeckue matepuanbl. 10 kmacc: 6a30BbIM H
npodmisHeid ypoBHu / M.K.Iloranos, A.B.1lleBkuH. — 4 — e uza.- M.: [Ipocsemenue, 2010.



2. PabunoBuu E. M. 3anaun u ynpaxueHus Ha roToBbIxX yeprexax. 10 — 11 kmaccrl. ['eomerpust. — M. :
Nnexca. 2008.
3.

Y4eOHO-MeTOAMYECKOE U MATEPUAIBLHO-TeXHHYecKoe o0ecnieueHue 11 kiacca
OcHoBHas JiuTeparypa:

VYuebHuka «Anrebpa M Havajga MaTeMmarudeckoro anammsza 10 kmace» um «Anrebpa M Hauana
MaTemarudeckoro ananmza 11 kmacc» C. M. Huxonbckoro, M. K. Iloranosa, H, H. PemernukoBa, A. B.
IlleBkuna, 2016

-Yuebnuka «I'eometpus 10 - 11 kiace». ABrop : Atanacan JI.C.«IIpocsemenue», 2016

JonosHuTeILHAS JUTEpPATypa:

1. AureOpa m Hayajma MaTeMaTH4YecKoro aHaiamsa. Jlumaktuueckue Martepuainbl. 11 kiacc: 6a3oBBIN U
npodmisHeid ypoBau / M.K.Iloranos, A.B.1lleBkun. — 4 — e uza.- M.: [Ipocsemenue, 2010.

2. PabunoBuy E. M. 3amaun u ynpaxHeHus Ha ToToBbIX yepTekax. 10 — 11 kmaccel. ['eomerpus. — M. :
Nnexca. 2008.

O6opyroBanne u npudOpHI
1. KOMILIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEiKa, TpaHCHOPTHP, yrombHuK (45°, 45°), mupkyms.
2. KoMIuteKT MaTepuanoB JJIsl MOJrOTOBKY K €AMHOMY TOCY/IapCTBEHHOMY 9K3aMEHY.

1. 3. Hcnosnb3yembie CalThI:

2. http://school-collection.edu.ru- Enxunas kosutekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

3. http://fcior.edu.ru- deaepanbHblii IeHTp HHDOPMALTMOHHO-00pa3oBaTebHbIX pecypcoB (PLIOP)
4. http://www.exponenta.ru- O6pa3oBare/IbHbIi MAaTEMAaTHUYCCKUN CalT
5
6
7

http://mirmatematiki.ru IIpe3eHraiiuu Mo MaTeMaTuKe, anredpe U reOMETPUN
https://oge.sdamgia.ru/- O6pa3oBaTenbHbIN MOPTAJ I HOATOTOBKH K SK3aMEHaM
http://fipi.ru/ - denepaiibHBIIl HKHCTUTYT MEAArOTHYCCKUX U3MEPEHUI

4. TaObnunpl U IUCKH.

KommexT Tabnuig KommiekT BKir04aeT 2 1ByXCTOPOHHHUX JIJAMUHUPOBAHHBIX TaOJIUIIbI
JIeMOHCTpalMOHHbIX 1o anredpe | popmaTom 70x100 cM, miaoTHOCTHIO 130 I/M KB., KPaCOYHOCTBIO 2+2.

¥ HayajiaM aHaiu3za. 10-11
ConeprxkaHre KOMIUICKTA:

KJIACChI

1. KBagparnoe ypaBHeHue. /KBaapaTHbIil TpeXUJieH;

2. Ksanparuunas ¢pynkuus/ KBagparHoe HepaBeHCTBO.
Anrebpa. 'paduku pyHKIIHIA. [Tocobue nmpegocTaBiIsieT BO3MOKHOCTD IIOCTPOCHHMS TPahUKOB
WHTEpakTHBHOE HATIISTHOE pa3nuuHbIX QYHKIUH, pabOThl ¢ KOOPAMHATHOH IJIOCKOCTHIO,
nocobue MaciTabupoBaHus KOOPAMHATHON TIIOCKOCTH. B mporpamme

MPEeIyCMOTPEHO MOCTPOCHUE TPadUKOB JTHHEHHOM, KBAAPATUIHOM,
CTETICHHOH, 00paTHOM, MOKa3aTeIbHOM, a TAK)KE TPUTOHOMETPUUECKUX

ToBapHbIit 3HaK (Mapka): JIpoda ¢bynkuuit. [IpenycMoTpeHbl BO3MOXKHOCTH ITpeoOpa3oBaHus rpaduKoB:
MEPEeHOC, CHMMETPHUUHbIE 0TOOpakeHus, pacTskeHue, cxarue. [Ipu

Mogens: Anre6pa. I'paduxn MMOCTPOCHUH TPaPUKOB MPEIOCTABIISIECTCS BO3MOKHOCTh 3a71aBaTh
(yHkumii. THTEpakTUBHOE CBOICTBa TUHUI rpa@uKOB, CO3aBaTh MOJIUCH IpapuK, HAHOCUTH U
HATJISIIHOE TI0CO0HE MOANMUCHIBaTh TOUKH. [IpeaycMoTpeHa BO3MOKHOCTh OJJHOBPEMEHHOTO

MOCTPOEHMS LIIECTH IPa(UKOB U HAHECEHUS IECATH TOUEK B I€KAPTOBOM
[Ipouzsoautens: OO0 «Ipodar
CHUCTEME KOOpAuHAaT. Takke B COCTaB MPOrpaMMbl BXOJUT HHCTPYMEHT

pucoBaHu, HO3BOJI5IIOH.[Hﬁ MOJIb30BATCIII0O HAHOCUTDH JOIMOJIHUTCIIbHYIO



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.exponenta.ru/
http://mirmatematiki.ru/
https://oge.sdamgia.ru/-
http://fipi.ru/

nH(OPMALINIO Ha KOOPAUHATHYIO TIOCKOCTbD.

I'padpuku bysKIHI

ToBapHblii 3HaK (Mapka):
Dk3aMeH-Meana

Mogens: BOX. HATJIAIHASA
MATEMATUKA. TPAOUKU
®YHKLMN. YU. MY JIb-
MEJUA JJI9 UHTEP-X
JIOCOK U JIP. OBOP.

[TpousBogutens: OO0
"Oxk3ameH-Menua"

Copepxanuie MocoOuil COOTBETCTBYET 00513aTEIbHOMY MUHUMYMY
crangaprta oopazoBanus. [locoous Bxmouarot: 10 rem, 100 3amanuid,
WHTEPAKTHUBHBIC TPEXMEPHBIC-MOICIN, AHUMAIIUU, WILTIOCTPUPYIOIINE
pa3NUYHbIC SIBICHUS U TPOIECCHI, HHTEPAKTUBHBIC MOJICTH PA3TUIHBIX
SBJICHUI U TPOLIECCOB, BUPTYyaIbHbBIC SKCIIEPUMEHTHI U UCCIICIOBAHHUS,
WHTEPAKTHBHBIC TAOIUIIBI BEIMYMH U TTAPaMETPOB, TIOJTHOIKPAHHBIC
WUTIOCTPAIK, UHTEPAKTUBHBIC 3aJAYHUKH, TEMAaTHUYECKOE HAIIOJHEHHE
rocobusi. ATOpUTM pabOThI MOCOOMH YUUTHIBAET OCOOCHHOCTH
yIpaBJICHUS] HHTEPAKTUBHOM TOCKOM, TAKUX KaK COOBITHS HaBEeCHUS,
OJIMHAPHOT'O U IBOWHOTO KJIMKa, U3MEHEHUS MapaMeTpoB LU(poBOro
y4eOHOro 00beKkTa 0e3 UCTIONb30BaHUs BBOJUMOI'O TEKCTOBOTO TIOJIS.
[TocoOus comeprxkaT MporpaMMHBIN MOJTYJTb, KOTOPBIH 00ecrieurnBaeT
BO3MOKHOCTh KOHCTPYHPOBATh COOCTBEHHBIE HATJIATHBIC TTOCOOHS (Hajee
KOHCTpYKTOp). KoHCTpYyKTOp HE TpeOyeT OT MoIb30BaTelIsl 3HAHUE
SI3BIKOB MporpaMMupoBanusi. KOHCTpYKTOp M03BOJIIET UMIIOPTUPOBATH
Ha CO3/1aBaeMoe HarysiiHoe nmocobue: pucynku B opmare JPG, GIF,
PNG, BekTopHyto rpaduKy (C COXpaHEHHEM BCEX aKTUBHBIX 3JIEMEHTOB).
KoHcTpykTop moanepKuBaeT UCIoIb30BaHUE B 00beKTax GpopmaTa
CTaTHYHBIX PUCYHKOB, aHUMAIIUH, 3BYKOB. HCTAIUIAIIMOHHBIA KOMILICKT
MoCcOOWH BKITFOUAET BCE HEOOXOMMBIE IOTIOTHUTENILHBIE MOIYIIH U
CITy>KeOHBIE ITPOrpaMMBI M IIPH YCTAaHOBKE HA KOMITBIOTEP HE TpeOyeT OT
MOJTb30BATENIs MX MOMCKA U YCTAaHOBKH (Harpumep, B cetu MHTEpHET,
JOTIOJTHUTEIBHOTO pruoOpeTenus). [locodus moaHOIEHHO paboTaroT Ha
KOMITBIOTEpax IO/ YIPABICHUSAMH TPEX OMEPAIMOHHBIX CUCTEM H HE
TpeOYIOT HATMYKsI ONTHYECKOTO HOCUTENS B IUCKOBOJIE
HEMOCPEACTBEHHO Mpu padoTte ¢ mocodbusimu. [TocoOust yKOMIIIEKTOBaHbI
OpOIIIOPOIl ¢ METOTNYECKUMU PEKOMEHIAIMSIMHE JUISI YIUTES, a TAKKE
MHCTPYKLMEHN MTOJIb30BATENS.

Tpuronomerpuyeckue GyHKINH,
YpaBHEHHUS U HEPABEHCTBA

ToBapHbIii 3HAK (MapKa):
Dx3ameH-Menna

Mogzens: BOX. HATJISIIHA ST
MATEMATHKA.
TPUTOHOMETPUUECKUE
®-1T1U, YP-HUS 1 HEP-BA.
V4. MYJIb-MEJJUA 115
WHTEP-X JJOCOK U JIP.
OBOP.

[Ipoussogurens: OO0
"Oxk3ameH-Menua"

Coneprxanue mocoOuit COOTBETCTBYET 0053aT€IbHOMY MUHUMYMY
cTangaprta oopazoBanusi. [locodus Bxitouarot: 16 Tem, 160 3ananuid,
MHTEPAKTUBHBIE TPEXMEPHbIE-MOIENN, AHUMALIUY, WILTIOCTPUPYIOIINE
pa3IUyYHbIC SIBJICHUS U MPOIECCHl, UHTEPAKTUBHBIE MOJIEH PA3IUYHbIX
SIBJIGHUH U MPOLIECCOB, BUPTYaJIbHbIE SKCIIEPUMEHTHI M UCCIIEI0BaHUS,
MHTEpPaKTUBHBIE TAOJIUIbl BEJIMYMH U MTAPAMETPOB, MOJHOIKPAHHbBIE
WJUTIOCTPALMM, UHTEPAKTUBHBIE 3aJaUHUKH, TEMAaTHUYECKOE HAIIOJTHEHHE
nocodus. AIropuT™M paboTsl MOCOOMH YUUTHIBAET OCOOCHHOCTH
yTIpaBJIeHUs] MHTEPAKTUBHOM JOCKOM, TAKMX KaK COOBITUS HABEJCHUS,
OJIMHAPHOTO U IBOWHOTO KJIMKa, U3MEHEHUS NTapaMeTpoB LIUPPOBOTO
y4eOHOro 00beKTa 0€3 NCI0Ib30BaHUsl BBOAMMOI'O TEKCTOBOTO MOJIS.
[Tocobust copepkat MporpaMMHBIN MOTYJTb, KOTOPBIM 00ecTieYnBaeT
BO3MOYXHOCTh KOHCTPYHPOBAaTh COOCTBEHHBIE HATJISIIHbIE TOcO0us (Janee
KOHCTpYKTOp). KOoHCTpYyKTOp HE TpeOyeT OT Moiab30BaTeNs 3HAHUE
S3BIKOB ITpOorpaMMupoBaHusi. KOHCTpyKTOp 103BOJIIET UMIIOPTUPOBATh
Ha co3/JlaBaeMoe HarjsiiHoe rnocooue: pucynku B ¢popmare JPG, GIF,
PNG, BektopHyto rpaduky (C COXpaHEHHEM BCEX aKTUBHBIX 3JIEMEHTOB).
KoHcTpykTOp MO IepKUBAET NCHOIB30BaHKE B 00BbEKTax (hopmara
CTaTUYHBIX PUCYHKOB, aHUMAallH, 3BYKOB. MHCTAINIALIMOHHBIA KOMILIEKT
0CcOOUH BKJIFOUAET BCE HEOOXOMMBIE IOTIOTHUTENbHBIE MOAYIIH U




PIHCTPYKHI/Ieﬁ IIOJIB30BaTECJIA.

CITy’)K€OHBIE ITPOrpaMMBI M ITPH YCTAaHOBKE HA KOMITBIOTEP HE TpeOyeT OT
MOJIb30BATENs MX TIOMCKA U yCTAaHOBKHU (HampuMmep, B ceTu MHTepHeT,
JOTIOTHUTEIBHOTO TIproOpeTeHus ). [locoOus moaHOLeHHO paboTaroT Ha
KOMITBIOTEpax IO/ YIPABICHUSIMH TPEX OMEPAIMOHHBIX CUCTEM H HE
TPeOYIOT HATMYHS ONTHYECKOTO HOCUTENS B IUCKOBOJIE
HETIOCPEJICTBEHHO MpH padoTe ¢ mocodusMu. [1ocoOust yKOMIUIEKTOBaHbI
OpOLIIOPOI ¢ METOAMYECKIMMH PEKOMEHIAIMSAMH JUIsT YIUTEIIS, 8 TAKKE

1.
Ne HanmenoBanusi 00beKTOB U Heo0xoaumMoe K0JIM4€CTBO IMpumeyanus
n/n CpeICTB MATEePHUAJIbHO- OcHoBHas Crapmas
TEeXHHYECKOro odecrneyeHus IKoJIa IIKO0JIA
baszos. | IIpod.
1 2 3 4 5 6
1. BUBJIMOTEYHBIU ®OHJ] (KHUTOIIEYATHA S ITIPOIYKIIS)
11 CrangapT OCHOBHOTO O0IIIEro | Crangapt no MaTeMaTHKe,
00pa3oBaHMs IO MATEMATHKE MIPUMEPHBIC TPOTPAMMEI,
1.2 Cranpapt cpeaHero (IOJIHOTO) Ji| aBTOPCKHE IIPOIPaMMBI
o01ero 0Opa3oBaHus MO BXOJST B COCTaB
MaTematuke (6a30BbIi YPOBEHB) 00513aTeIbHOTO
1.3 Cranmapt cpeHero (IoJIHOTO) - - HpOorpaMMHO-
o01ero 0Opa3oBaHus MO METOANYECKOTO
MaTeMaTtuke (MmpopuIbHbII obecneueHus kabuHeTa
YPOBEHbD) MaTeMaTHKHU.
14 [Tpumepnas mporpamma Ji|
OCHOBHOT'O 00IIIero 00pa3oBaHUs
10 MaTeMaTHKe
15 [TpumepHas mporpamMmma CpeaHero i
(momHOTO0) 001IeTO0 00pa3OBaHUs
Ha 6a30BOM ypPOBHE 11O
MaTeMaTHKe
1.6 [TpumepHas nporpamma CpeaHero - -
(momHOTO) 00ITIETO 00pa30BAHMS
Ha NMPOPUIBHOM YPOBHE I10
MaTeMaTHKe
1.7 ABTOpPCKHE NIPOTrpaMMBblI T10 i i
KypcaM MaTeMaTHKU
1.8 Yy4eOHHUK 10 MaTEMATHKE I 5-6 K B 6ubnuoteunsrii poua
KJIACCOB BXOJIAT KOMIUICKTHI
1.9 Y4eOHuk no anredpe st 7-9 K yu4eOHUKOB,
KJIACCOB PEKOMEHIOBAaHHBIX TN
1.10 | YueOHuk 1o reomeTpuu s 7-9 K JIOIYIIICHHBIX
KJIaCCOB MHWHUCTEPCTBOM
1.11 | VYueGHuk no anreOpe U HavyaIaM K 00pa3oBaHHs 1 HAYKH
aHasinza juist 10-11 kitaccos Poccuiickoi ®eneparum.
1.12 | VY4eOGuuk mo reomerpun ais 10-11 K
KJIACCOB
1.13 | VYueOuuk no maremartuke s 10- -
11 kiaccoB
1.14 | PaGouas TeTpaab [0 MaTeMaTUKE D B cocraB OubnmoreqHoro
U 5-6 Kj1accoB dbonma nenecoodbpazHoO




1.15 | PaGouast TeTpaap 1o anredpe s o BKJIIOYATh paboune
7-9 kiaccoB TeTpaju, TUJaKTUYECKIE
1.16 | PaGouas TeTpaab MO reOMETPUU O} MaTepuabl, COOPHUKHU
utst 7-9 KmaccoB KOHTPOJIbHBIX U
1.17 | JImmakTU4ecKrue MaTepHaIbl IO oD CaMOCTOSITENILHBIX PaloT,
MaTeMaTHKe I 5-6 Kj1accoB IPaKTUKYMBbI 110 PCIICHUIO
1.18 | JImmakTu4eckrue MaTepHaIbl IO o 3a1aq, COOTBETCTBYIOIIHE
anreOpe s 7-9 KimaccoB HCTIONb3yEMBIM
1.19 | JluaakTuuecKHe MaTepPUAIb 110 @ KOMILIEKTaM yIeOHUKOB.
reoMeTpuu uist 7-9 K1accos Coopruky
1.20 | IIpakTHKyM IO pelIeHHUIO 3a1a4 o pasHOYpOBHCBBIX
no anredpe U HayajgaMm aHajau3a TO3HABATC/ILHBIX M
1 10-11 Kimaccos Pa3BUBAIOIINX 3aaHUA,
1.21 | IIpakTHKyM IO peuIeHHIO 3a7a4 O oecrieTHEaIOMyX
no reomerpun st 10-11 knaccos YCBOCHHC MATCMATHHCCKIX
3HAHUU KaK Ha
1.22 | IIpakTHKyM IO pelIeHHUIO 3a71a4
o matematuke s 10-11 kimaccoB PETPOAYITHBHOM, Tai 1 Ha
MPOJYKTUBHOM YPOBHSIX.
1.23 | YueGubie mocobus mo O
DJICKTHBHBIM KypcaMm
1.24 | COopHUK KOHTPOJBHBIX pabOT MO o COopHuku 3ananuii (B ToM
MaTeMaTuke s 5-6 KiiaccoB YHCJI€ B TECTOBOU (opme),
o0ecreunBaronmnx
1.25 | COopHUK KOHTPOJBHBIX pabOT MO o JIMarHOCTUKY M KOHTPOJIb
anreOpe st 7-9 KimaccoB KauecTBa  OOydeHUs B
1.26 | COopHUK KOHTPOJBHBIX pabOT MO o COOTBETCTBUU c
reoMeTpun JuIst 7-9 KiaccoB TpeOOBaHUSMU K YPOBHIO
1.27 | COOpHUK KOHTPOJIBHBIX pabOT 1O (0)) IIOATOTOBKH BHIITYCKHHKOB,
anreOpe ¥ HavajgaM aHajau3a Jyis 3aKpCIICHHBIMA B
10-11 kmaccos CTaHapTe.
1.28 | COopHUK KOHTPOJIBHBIX pabOT MO o
reomerpun st 10-11 kitaccos
1.29 | COopHUK KOHTPOJIBHBIX pabOT 1O
maTtemaruke 17 10-11 knaccoB
1.30 | COopHUKH SK3aMEHAIIMOHHBIX K K
paboT 1715t TPOBEICHMUS
rocy/1apCTBEHHOU (MTOTOBOMA)
aTTeCTaIlly IO MaTEMAaTHKE
1.31 | KomrmuiekT MatepuaioB Ass K
MOJITOTOBKH K STUHOMY
rOCy/IapCTBEHHOMY 2K3aMeHy
1.32 | Hayunas, Hay4yHO-TIONyJIsIpHAa, II II Heo6xoanmel JUIS
UCTOpPUYECKAsl TUTepaTypa MOJITOTOBKH JIOKJIAJIOB,
1.33 | CnpaBouHble mocoOus IT I1 cooOmenuit,  pedeparos,
(SHIIUKITOTIEINH, CITOBApH, TBOPYECKHUX pabor u
COOpPHHUKHU OCHOBHBIX (hOPMYI U JTOJKHBI ~ COIEpKAThCA B
T.I1.) dbonmax OnOINOTEKHU
00pa3oBaTeNLHOTO
VUPEKICHUS.
1.34 | Metoaudeckue mocoOus ass )| Ji|
VUUTEIS
2. IMEYATHBIE ITOCOBU A
2.1 TaGmuIel 10 MaTEMATUKE TS I TaOmauIsl 110 MATEMATHUKE
5-6 xiaccoB JTIOJKHBI COZIEPIKATh
2.2 Ta0nuiibl 1o reoMeTpun i Ji| npaBuJia AEUCTBUI €
2.3 Tabmuies! no anrebpe s 7-9 )| YUCJIaMH, TAOJIULIbI
KJIaCCOB MCTPUYECCKUX MEP,




2.4

Tabmuie! o anredpe u
HavayiaM a"Haimza g 10-11
KJIaCCOB

OCHOBHBIE CBEJICHHS O
TUTOCKUX U
MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux purypax,
OCHOBHBIE MaTEMaTUYECKHE
(b opMyITbI, COOTHOIICHUS,
3aKOHBI, rpaduky QyHKIHIA.

2.5

[TopTpeThl BhIAAIOIINXCA
nesaTeneil MaTeMaTUKA

B nemoncTpanmoHHOM
BapHaHTE JJOJKHBI OBITh
MIPE/ICTABIICHBI IIOPTPETHI
MaTEMaTHKOB, BKJIA]l
KOTOPBIX B Pa3BUTHE
MaTEMaTHKU TPEICTABJICH B
CTaHJapTe.

NHOOPMAITMOHHO-KOMMVYHHUKATHUBHBIE CPEJICTBA

MynbTUMEUIHBIE
oOyyaro1ue nporpaMmmsl 1
AIIEKTPOHHBIE YUeOHbBIE
W3JIaHUS TI0 OCHOBHBIM
paszenaM Kypca MaTeMaTUKU

JUTT

JUTT

MynpTUMeIUHBIE
oOyuJaroliye nIporpaMmsl U
AIIEKTPOHHBIC YUeOHBIE
U3JIaHUSI MOTYT OBITh
OpPUEHTHPOBAHBI HA
CUCTEMY AMCTAHLIMOHHOTO
o0Oy4deHus, MO0 HOCUTH
poOJIEeMHO-TEeMaTUYECKU I
XapaxkTep v 00ecreynBaTh
JIOTIOTHUTEIIbHBIE YCIOBHS
JUTSL U3YYEHUS OTIETBHBIX
TEM U pa3JielioB CTaHAapTa.
B 00oux cinyyasx atu
MOCOOUS TOJIKHBI
NPEOCTABIISATh
TEXHUYECKYIO BO3MOKHOCTb
MIOCTPOCHHSI CUCTEMBI
TEKYILEro U UTOTOBOTO
KOHTPOJISI YPOBHS
MOJrOTOBKH yyaiuxcs (B
TOM 4HcIie, B popme
TECTOBOT'0 KOHTPOJIs).

TEXHUYECKUWE CPEJICTBA OBYUEHUA

MynbTUMe IUAHBIA
KOMIBIOTEP

Tex. TpeOoBaHus:
rpaduueckas
olepalroHHas CUCcTeMa,
MIPUBOJL JUTSL YTEHUS-3AITHCH
KOMITAaKT JICKOB, ayAHO-
BUJICO BXOJIbI/BBIXO/IBI,
BO3MOYKHOCTh BBIXO/Ia B
Nutepner. OcHanien
aKyCTHYECKUMHU
KOJIOHKaMH, MUKPO(QOHOM U
HaymHUKaMu. C makeTom
MPUKIIAJTHBIX TIPOTPAMM
(TeKCTOBBIX, TAOIUYHBIX,
rpadu9IecKux u
PE3eHTAIIMOHHBIX).

4.2

Cxkanep

4.3

IIpunTep J1a3epHbIN

4.4

KonupoanbHblii anmapar

Moryt BXOJUTH B




4.5

MynpTUMEIUATIPOEKTOP

MaTepI/IaHLHO-TCXHI/I‘ICCKOe
obecrieueHue

00pa3oBaTEIILHOTO
YUPEXKICHUSL.
4.6 Cpenctsa Bxotouarot: anekTpoHHas
TEJICKOMMYHUKAIIUN 1oYTa, JIOKAThHASI CETh,
BbIX0J B MHTEepHeT,
CO3/AI0TCS B paMKax
MaTepuaibHO-
TEXHUYECKOT0 00eCTICUeHUS
Bcero o0pa3zoBaTesIbHOTO
VUPEKICHUS TIPU HATUYUU
HEOOXOUMBIX (PMHAHCOBBIX
U TEXHUYECKUX YCIOBUM.
4.7 JuanpoexTop uimn
rpadonpoekTop (0BepXx31)
4.8 OKpaH (Ha IITaTUBE WU MuHuManbHbIE  pa3Mepsl
HaBECHOM) 1,25x1,25 m
5. YYEBHO-ITPAKTUYECKOE 1 YYEBHO-JIABOPATOPHOE OBOPYIOBAHUE
51 AyauTopHas J0CKa ¢ Ji| Jil|
MarHUTHOH MOBEPXHOCTHIO U
HAO0OPOM MIPHUCIIOCOOTICHUN
JUTSL KPETITICHUS TaOJIHIl
5.2 Jlocka MarHuTHas ¢
KOOPJMHATHOMN CETKOU
5.3 Komnuexkt HHCTpyMEHTOB A A Komnnexkr  npennazHaueH
KJIACCHBIX: JINHEHKA, JUTsl pabOTHI Y TOCKHU.
TpaHCopTHp, yroabHuK (30°,
60°), yromsauk (45°, 459),
ITUPKYITH
5.4 Kommnekt Ji| jl|
CTEPEOMETPUICCKUX TET
(IeMOHCTpAIOHHBIH )
5.5 Kommiekt o o
CTEPEOMETPUICCKUX TEJ
(pazmaTouyHBIN)
5.6 Habop mrannmerpuaecknx o
¢buryp
6. CITEHUAJIM3MPOBAHHASI YYEBHA I MEBEJIb
6.1 KomnbroTepHslii cTO
6.2 [Ikad CeKITMOHHBIN st Ji| Jil|
XpaHeHus: 000pyI0BaHUs
6.3 [Ikad CeKITMOHHBIN st
XPaHEHUs JIATEPaTyPhl U
JEMOHCTPAIIMOHHOTO
obopynoBanus (¢
OCTEKJICHHOM CpeaHen
YaCThIO)
6.4 CTeH/1 SKCO3UIMOHHBIN i Ji|
6.5 Sy 115 XpaHeHus I Jil|
Ta0IHI]
6.6 IIratus st TabIuIL




IInanupyemMsble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 NpeaMeTa

JInYHOCTHBIE, MeTaNpeIMeTHbIE U PeIMeTHbIEe Pe3yJbTaThl 0CBOEHHS Kypca
[TporpaMmmMa I1O3BOJISIET JTOOMBATBCS CICAYIONIUX PE3YJIbTaTOB OCBOCHHS OOpPa30BaTEIbHOW IMPOrpPaMMBbI
cpemHero oomiero oopa3oBaHus:

1) B IMYHOCTHOM HAIPABJICHUU:

e chopMHPOBAaHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH; KPUTUYHOCTh MBIIUICHUS, YMEHHE pAClO3HAaBaTh JIOTUYECKH HEKOPPEKTHbHIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

® TOTOBHOCTb M CIIOCOOHOCTh BECTH JUAIOI C JPYTMMH JIIOJbMH, JOCTUTaThb B HEM
B3aMMOIIOHUMAaHHSI, HAXOJUTh oOruiue (1%
U COTPYJIHUYATH B UX JIOCTUKEHUU;

® HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMM, JI€THMHU MIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-HCCIIeI0BATEIbCKON, IPOSKTHON U APYTUX
BUJIAX JIEATEIBHOCTH;

® TOTOBHOCTb U CHOCOOHOCTH K OOpa30oBaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, Ha MIPOTKEHUU
BCEH JKM3HM, CO3HATEIIbHOE OTHOIICHHE K HENPEephIBHOMY O0Opa30BaHUI0 KaK YCIOBHIO
yCIenTHOM MpodeccnoHanbHOM U 001ECTBEHHON ACSITENFHOCTH;

® DOSCTETHYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY OblTa, HAYYHOIO M TEXHUYECKOIO
TBOPUYECTBA;

e O0CO3HaHHBIA BEIOOp Oymymed mnpodeccHdn W BO3MOXKHOCTEH pean3alii  COOCTBEHHBIX
KU3HEHHBIX IIJIJAHOB; OTHOILIEHHWE K NPO(EeCCUOHATIBHOW JEATEIbHOCTH KaK BO3MOXHOCTH
y4acTHsi B PELIECHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIe-HAIIMOHAIbHBIX
pooJeM.

2) B MeTanpeIMETHOM HalpaBICHUH

® yMEHHE CaMOCTOSITEIbHO OIpPEAEATh LETU JeATEIbHOCTH U COCTaBJIATh IJIaHbl AESITEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYILECTBIATb, KOHTPOJIMPOBATb M  KOPPEKTUPOBATH  JEATEIBHOCTH;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I JOCTHUKEHMSI ITOCTABJIEHHBIX LIEJIEH U peanu3alnuu
IUTAHOB JIETEIbHOCTH; BHIOUPATh YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYaIMSIX;

® yMEHHE NPOAYKTUBHO OOIIAThCS M B3aWMO/IEHCTBOBATh B MPOIIECCE COBMECTHOM JESITEbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YUYACTHUKOB JEATEIILHOCTH, 3((H)EKTUBHO pa3peliaTh KOH(OIUKTHI;

e BJAJCHHE HaBbIKAMHU  I103HABATEIbHOW, Y4EOHO-UCCIIEOBATEIBCKOM M MPOEKTHOM
NeSITeNbHOCTH, HaBbIKAMM  paspelieHuss mnpoljeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TIOUCKY METOAOB PELIEHUS MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX
METOJIOB TIO3HAHMS,

® TOTOBHOCTb M CHOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(POPMAIMOHHO-TIO3HABATEIbHOM
JesTeIbHOCTH, BKIIOYas YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HUCTOUYHUKAX HH(OpMAINH,
KPUTHYECKH

® OIEHHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 PA3INYHbIX HCTOUYHUKOB;

® yMEHHE HCIOIb30BaTh CPEACTBA MH(GOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (Janee
— MHWKT) B pemeHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX W OPTraHWU3alMOHHBIX 3a1ad C
coOmroIeHreM TpeboBaHMI SPrOHOMHUKH, TEXHUKH 0e30macHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPAaBOBBIX M ATUUECKUX HOPM, HOPM HH(OPMAITMOHHONW 0€3011aCHOCTH;

® BIAJICHHE S3BIKOBBIMH CPEICTBAMU — YMEHHUE SICHO, JIOTUYHOU TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCTOIb30BaTh aIEeKBATHBIC SI3bIKOBBIE CPEJICTBA;



e BJaJCHHE HABBIKAMHU IMO3HABATEIHHON peQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBaHMH, TPAHUL] CBOETO 3HAHMS U HE3HAHUSA,
HOBBIX IO3HABATEIIBHBIX 3a7a4 U CPEACTB UX JOCTHIKCHU.

3) B MpeIMETHOM HAIPaBICHUH

¢ chOpMHPOBAHHOCTD MPEACTABICHUN O HEOOXOIMMOCTH JIOKA3aTeIbCTB MPH 000CHOBAHUU
MaTEMaTUYECKUX YTBEP)KIECHUHN U POJIM aKCHOMAaTHKH B IIPOBEICHUN JACIYKTUBHBIX PACCYKICHUM;

¢ chOpMHPOBAHHOCTH MOHATHIHOTO arlapaTa 1o OCHOBHBIM pa3JieliaM Kypca MaTeMaTUKU; 3HAHUH
OCHOBHBIX TE€OpeM, GOPMYJI U YMEHHSI UX IPUMEHATh; YMEHMS JJOKa3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJAPTHBIE CIIOCOOBI peLLICHHs 3a1a4;

¢ chOpPMHPOBAHHOCTh YMEHUI MOJICIMPOBATH PEAIbHBIC CUTYAIlUH, HCCIEI0BATh IOCTPOCHHBIE
MOJEJIH, UHTEPIIPETUPOBATH ITOJTYYEHHBIN pe3ysIbTaT;

¢ chOpPMHPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMAaTUYECKOTO aHAIM3a U UX
CBOWCTBAX, BIIaZICHUE YMEHHEM XapaKTepU30BaTh NOBEACHIE (DYHKIIUA, HCIIOIb30BAaHHE
IIOJIyYEHHBIX 3HAHUM I OIIMCAHUsS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

® BJIQJICHUE YMEHHUAMU COCTABIICHUS BEPOATHOCTHBIX MOJEIICH 110 YCIOBUIO 3a1a4X U BBIYMCIICHUS
BEPOSITHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIIE C IPUMEHEHHEM (OPMYIT KOMOMHATOPHUKH U
OCHOBHBIX TEOPEM TEOPHUH BEPOSTHOCTEMN; NUCCIEAOBAHUS CIIy4alHBIX BEJIMYMH U UX
pacupeneneHus

IInanupyemble pe3yjbTaThbl H3ydeHUus1 MaTeMaTuku B 10-11 kiaccax

3JEMEHTBI TEOPUU MHOKECTB U MATEMATHUYECKOM JIOTUKHA

BblnyCKHuK Hayuumcs:

CBOOOJIHO ONEPUPOBATH MOHATHUSAMHU: KOHEUHOE MHOXKECTBO, AJIEMEHT MHOXKECTBA, IMTOJMHOKECTBO,
nepeceueHre, 00beTMHCHUE U PA3HOCTh MHOXKECTB, YMCIIOBBIE MHOXKECTBA HA KOOPJMHATHOM MPSMOM,
OTPE30K, UHTEPBAJI, IOJIYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOYKOH, rpaduueckoe mpeacTaBieHne
MHO>KECTB Ha KOOPJAMHATHOU IJIOCKOCTH;

3a71aBaTh MHOKECTBA MEPEUUCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

ONEPUPOBATH MOHATUAMU: YTBEPKACHUE, OTPULAHUE YTBEP/KICHUS, UCTHHHBIE U JIOKHbBIE
YTBEPKJICHHUS, IPUYNHA, CJICJICTBUE, YACTHBIN CITydail 00IIEero YTBEPKACHUS, KOHTPIPUMED;
MIPOBEPATH NPUHALJIEKHOCTD IJIEMEHTA MHOXKECTBY;

HAXOJHTh MepeceueHre U 00beJMHEHHE MHOXKECTB, B TOM YHCJIE TPEICTABICHHBIX rpaQuecKu Ha
YUCJIOBOM NIPSAMOW U HA KOOPJIAUHATHOM TUIOCKOCTH;

MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKACHUS JJIsI 0O0OCHOBAHHS UICTUHHOCTH YTBEP)KICHHI.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

UCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOMN IIPSIMON U Ha KOOPAMHATHOU IIJIOCKOCTH JIJIs
OIUCaHUs PEAIBHBIX MPOLECCOB U SIBICHUN;

IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKACHUS B CUTYyalUAX [IOBCEIHEBHOM KU3HU, IIPU PEIICHUM 3a7a4 U3
JIpPYruX NpeIMETOB

BblnyCKHllK noJiyuum 603MOHCHOCHb HAYHUUMBCA?

OTIEPUPOBATH TIOHSATHEM OIPEJICIICHUS, OCHOBHBIMU BUIaMH OIPE/ICIICHHI, OCHOBHBIMH BUAMHU
TEOpeMm;

MOHUMATh CyTh KOCBEHHOTO JI0KA3aTeIbCTBA;

ONneprupoOBaATh NOHATHUAMHA CUECTHOI'O U HECUCTHOI'O MHOXKECTBA,

NPUMEHSITh METOJ] MATEMAaTUYCCKON MHTYKIIUHU JIJISl IPOBEJICHUS PACCYKICHUMN U JJOKA3aTEIbCTB U MPH
pEeIICHUH 3371a4.

B nosceonesnoii sorcusnu u npu uyyeHuu Opyeux npeomemos:

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U A3BIK JIOTUKHU I OMMCAHUS PEAIBHBIX IIPOLIECCOB
U SIBJIIGHUH, IPU PELICHUH 3a/1a4 JPYTUX y4eOHBIX MPeMETOB

YUCJIA U BBIPA’KEHU A

Buinycknuk nayuumcs:



CBOOOIHO OTEPUPOBATH MOHATUSMU: HATYPAILHOE YUCIIO, MHOXKECTBO HATYPAJIbHBIX YHCEII, IIeJI0e
YHCJI0, MHOYKECTBO II€JIbIX YHCell, 0OBIKHOBEHHAs Ap00b, JeCATHYHAs APOOb, CMEIIaHHOE YHUCIIO,
paloHaIbHOE YHCII0, MHOKECTBO PAIlMOHATIBLHBIX YHCEN, HPPALMOHAILHOE YHCIIO, KOPEHb CTEIEHH N,
JEMCTBUTENILHOE YK CIIO, MHOYKECTBO JACHCTBUTEIBHBIX YUCEN, FTEOMETPUUECKAsT HHTEPIPETALUs
HaATypaJIbHBIX, LENbIX, PALIMOHANBHBIX, JEHCTBUTEIbHBIX YHCET;

MOHUMATH U OOBSCHATH PA3HUILY MEKIY MO3UIIMOHHON M HETTO3UITMOHHON CHCTEMaMU 3aIuCH YHCeT,
MEPEBOIUTH YMCIIA U3 OAHON CUCTEMBbI 3aIIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

JIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU ACTUMOCTH CYyMMBI M IIPOU3BECHHUSI IPU BBIOJIHEHUN
BBIUMCJICHUH U pPEllIeHUH 33/1a4;

BBITIOJIHSITH OKPYTJICHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEJI C 33JaHHON TOUYHOCTHIO;
CpPaBHHBAThH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSA0YMBATH YMCIIA, 3aUCAHHBIC B BUJIE OOBIKHOBEHHOH U JIECATUYHOM IPpOOH, YUCIIA, 3allCAaHHBIC
C UCIOJIh30BAaHUEM apU(PMETHIECCKOTO KBaIPATHOT'O KOPHS, KOPHEH cTeneHu Oobiie 2;

Haxoauth HOJI u HOK pa3HpiMu cioco6amMu ¥ MCTIOJIb30BaTh UX MPHU PEIICHUH 3a71a4;

BBITIOJTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BRIPAKCHUI, COJIEPKAIINX ACHCTBUTEIBHBIC YHCTIA, B TOM
YHCJIE€ KOPHU HATYPAJbHBIX CTETICHEH;

BBITNOJHATH CTaHJAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPUUYECKUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKECHUH.

B nosceonesnoii sicuznu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATH ¥ OOBSICHITH CPAaBHEHHE PE3YJIbTATOB BBEIUMCIICHUH MPH PEIICHUH MPAKTUYECKHUX 3314, B
TOM YHCJI€ TPUOIMKECHHBIX BBIYMCIICHUN, HCIIONB3YsI pa3HbIe CIIOCOOBI CPAaBHEHHIA;

3alMCBIBATh, CPABHUBATD, OKPYIJIATH YHCIOBBIE JaHHbBIEC PEAIBHBIX BEJIMYHH C UCIIOIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHHS;

COCTaBJIATh M OLIEHUBATh PA3HBIMU CIIOCOOAMM YHMCIIOBbIE BHIPAKEHUS MPHU PEIIEHUH ITPAKTUYECKUX
3ajlay 1 3a]1a4 U3 APYrux y4eOHbIX PeIMETOB

BblnyCKHuK nOJIyuum 603MOICHOCMb HAYUUMBCAS

CBOOOJHO ONEPUPOBATH YUCIOBHIMU MHOXECTBAMHU IPU PELICHUU 3a/1a4;

IIOHMMATb IIPUYMHBI U OCHOBHBIE HJEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BJIa/IETh OCHOBHBIMU ITOHATUSAMU TEOPUH JEIUMOCTH IIPU PELICHUH CTaHAAPTHBIX 3a7a4

UMeTh 0a30BbI€ MPEACTABIEHUS O MHO)KECTBE KOMIUJIEKCHBIX YHCET,;

CBOOOJTHO BBIMOJIHATH TOXKJECTBEHHBIE PE0OPa30BaHMs TPUTOHOMETPUUYECKUX, JIOTapUu(PMUIECKUX,
CTETIEHHBIX BBIPAKEHUM;

BiageTh hopmyinoii 6uHomMa HeloToHa;

INPUMEHSTH [P PEIICHNH 3a]]a4 TeopeMy o JuHeitHoM npeacraBieHuu HO/L;

OPUMEHSATH NIPU peleHnu 3aaa4d Kuraiickyro Teopemy o0 ocTaTkax;

IPUMEHSTH [IPH pelieHnu 3aaa4 Manyto Teopemy depma;

YMETb BBINOJIHATH 3alKUCh YHCIIA B MO3UIIMOHHONW CUCTEME CUMCIICHUS;

IPUMEHSATH MIPU PELICHUH 3324 TEOPETUKO-YUCIOBbIe (DYHKIIMU: YUCIIO U CyMMa JAeTUTeNeH,
byHkuuio Ditnepa;

IPUMEHSTD [P PEICHNH 3a]a4 LENHbIe Jpoou;

MPUMEHSIThH [P PEIICHUHU 33]1a4 MHOTOUJIEHBI C IEWCTBUTEIbHBIMU U LIETBIMUA KO3 (DULIHEHTaAMU;
BJIa/IETh NOHATUSIMH NIPUBOUMBIN ¥ HEIPUBOJUMBIN MHOTOUIEH U IPUMEHATDH UX IIPU PELICHUH
3az1ay;

MPUMEHSTH MIPH pelieHnu 3a1a4 OCHOBHYIO TEOpEMY alnreOphl;

MPUMEHSTh [IPHU PELICHNH 3a]a4 MpocTeime QyHKINN KOMIUIEKCHON epeMeHHON Kak
reoMeTpUYecKue npeodpa3oBaHus

YPABHEHUS N HEPABEHCTBA

Bbmycxuuk Hayvumca:

CBOOOJHO OTIEPUPOBAThH MOHATUSMU: YpPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS U
HEPaBEHCTBA, YPABHEHUE, SBISIONIEECS CIEACTBUEM IPYroro ypaBHEHMs, YPaBHEHHUsI, PABHOCUJIbHBIE
Ha MHOJKECTBE, PAaBHOCHUJIbHBIE MPE00pa30BaHMsl ypaBHEHUI;



pelaTh pa3Hble BUbl YPAaBHEHUIN U HEPABEHCTB U UX CHCTEM, B TOM YMCJIE HEKOTOPbIE YpaBHEHUS 3-1i
1 4-ii cTeneHe, IpoOHO-pallMOHATBHBIE U UPPAIIMOHATILHBIC;

OBJIaJIETh OCHOBHBIMU THUIIAMH MTOKA3aTEIbHBIX, IOTAPUPMUUECKUX, HPPALIMOHAIBHBIX, CTEIICHHBIX
YPaBHEHU U HEPABEHCTB U CTAHJAPTHHIMU METOAAMHU UX PELICHUH U IPUMEHSATh UX NP PEIICHUN
3a/1ay;

IIPUMEHSATH TeopeMy be3y K peleHHI0 ypaBHEHMI;

IPUMEHSTH TeopeMy Buerta juis pemieHns HEKOTOPhIX YpaBHEHUI CTEIIEHU BBILLE BTOPO;

MOHUMATh CMBIC] TEOPEM O PAaBHOCHIIBHBIX M HEPAaBHOCUJIBHBIX IPEe00Pa30BaHUAX YPABHEHUH U YMETh
UX JI0Ka3bIBaTh;

BJIQ/IETh METOJJaMU PELICHHs YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO]I PELICHUS
1 000CHOBBIBATH CBOM BBIOOD;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHHUS HEPABEHCTB, B TOM YUCIIE APOOHO-PALIMOHATIBHBIX U
BKJTIOYAOIIUX B ce0s1 MPPALMOHATIBLHBIC BHIPAKECHHUS;

peliaTte anredpanveckie ypaBHEHHs U HEPABEHCTBA U UX CUCTEMBI C ITapaMeTpaMu alreOpandeckum u
rpadu4ecKuM METOIaMH;

BJIQJIETh PA3HBIMU METOJIaMU J10OKa3aTeJIbCTBA HEPABEHCTB;

pelarb ypaBHEHHUS B LI€JIBIX YMCTIAX;

n300paxaThb MHOXKECTBA Ha TUIOCKOCTH, 33/]JaBa€Mble YPaBHEHUSIMHU, HEPABEHCTBAMU U X CUCTEMaMHU;
CBOOOHO UCTOIB30BaTh TOXKAECTBEHHBIE TPEOOPa30BaHUS MIPU PEIICHUN YPABHEHUHN U CUCTEM
yYpaBHEHUU

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:

COCTaBJIATh U pelllaTh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMbI IIPU PELICHUH 3a/1a4 JPYTUX y4eOHbIX
IIPEIMETOB;

BBITOJIHATH OLEHKY TPaBIONOI00Ms pe3yIbTaToOB, MOJIYYaeMbIX TP PEIICHUN PA3TUIHBIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PELICHUU 3a/1a4 IPYIUX y4eOHbBIX PEAMETOB;

COCTaBJIATh U PEIIaTh YPAaBHEHUS U HEPABEHCTBA C IApaMETPaMU IIPU PELLIECHUN 3a1a4 APYTUX
y4eOHBIX IPEMETOB;

COCTABJISITh YPABHEHNE, HEPABEHCTBO MJIM UX CHUCTEMY, ONMCBIBAIOLINE PEAIBHYIO CUTYALUIO WU
IIPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJIYyYEHHBIE PE3YIIbTATHI;

HCIIOJIB30BATh IPOTPAMMHBIE CPEJICTBA IIPU PEIICHUH OTAENIBHBIX KJIACCOB YPABHEHHI U HEPABEHCTB

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:

CBO6OI[HO OHpeILGJ'ISITB THUIT N BI>I6I/IpaTI) MCETO/I pemeHI/m IIOKA3aTCIIbHBIX U J'IOFapI/I(l)MI/I‘IGCKI/IX
YpaBHEHUH U HEPABEHCTB, HPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPHUUYECKUX
YpPaBHEHUM U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO pEeIIaTh CUCTEMBI JIMHEHHBIX YPAaBHEHHIA;

pemaTh OCHOBHBIE TUIIBI YPAaBHEHHUU M HEPABEHCTB C ITapaMeTpaMu;

IIPUMEHSATH MIPU PELICHNH 3a/1a4d HepaBeHcTBa Ko — ByHskoBckoro, beprymy;

MMETh IIPEICTABICHUE O HEPABEHCTBAX MEXKY CPEIHUMU CTEIIEHHBIMU.

®YHKIUN

Buinycknuk nayuumcesn:

BJIQ/IETh MOHITUSIMU: 3aBUCUMOCTh BEIMUUH, QYHKIIMS, apTyMEHT U 3HaueHHe (PyHKUIKH, 001acTh
OTIpeieNIeHUs] 1 MHOKECTBO 3HaUeHUH PpyHKIMH, TpaduK 3aBUCUMOCTH, TpaduK QyHKIMH, HYIH
(byHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIOBOM IPOMEXYTKe, yObIBaHHE Ha
YHCIOBOM MTPOMEKYTKE, HAauOOJIbIIIee U HaMMEHbIIIee 3HaYeHne (PYHKIMU Ha YHCIOBOM ITPOMEXYTKE,
nepuouveckas GyHKIHUs, IEPHOJ, YeTHAS U HeYeTHast QYHKIMH; YMETh IPUMEHSTh 3TU MOHATHS MIPH
pEILIEHNN 3a/]a4;

BJIQ/IETh NOHATHEM CTENIeHHAs! PYHKIIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSITh CBONCTBA CTEIIEHHOM
(GYHKIMY NIPU pEeLIeHUH 3a]1ay;

BJIAJICTh MOHATUSAMH MOKa3aTelbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX I'paMKu U YMETh IPUMEHSTh
CBOICTBa MOKa3aTeabHON (PYHKIMU IPU PEIICHUH 3a7ay;

BJIAJICTh MMOHATHEM JlorapupMudeckas GyHKIHUsS; CTPOUTH ee TpaduK U YMETh IPUMEHSITh CBOICTBA
JorapupmMuuecKoi (yHKIIMU IPU PELICHUH 3a/1a4;



® BIIAJICTh MOHSATUSIMHU TPUTOHOMETPUUECKHE (PYHKIIMM; CTPOUTH MX TpadUKU U yMETh IPUMCHSITh
CBOICTBa TPUTOHOMETPUYECKUX (YHKIUI MPU pElIeHUH 3a/1ay;

e BIAJETh MOHATHEM OOpaTHas (QYHKIMS; IPUMEHATH 3TO MOHIATHE NPHU PEIICHUH 3a/1a4;

® [PUMEHSTH NPU PELICHUH 33/1a4 CBOWCTBA (YHKIMI: YETHOCTbD, IEPUOJUYHOCTD, OTPAHUUYEHHOCTb;

® [IPUMEHSATH [IPH PELICHUH 3a7a4 MpeoOpazoBaHus rpaduKoB (PyHKITHIA;

e  BJAJIETh MOHATUSMH YUCIIOBAS TOCIEIOBATEIBHOCTD, apU(METHUECKAS U TEOMETPHUECKAs
porpeccus;

® [PUMEHSTH NPU PELICHUH 33/1a4 CBOWCTBA U MPU3HAKU apu(PMETUIECKON U T€OMETPUUECKOM
MPOTPECCUi.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

e OmpenenTh 1o rpaduKkaM U UCIOIb30BaTh VIS PEIICHUs MPUKJIAIHbIX 33]]a4 CBOICTBA peabHbIX
MIPOLIECCOB U 3aBUCUMOCTEH (HanOobIINe U HANMEHbIIINE 3HAaYSHUSI, TPOMEKYTKHU BO3PACTAHUS U
yObIBaHUS (DYHKIIUH, IPOMEXKYTKH 3HAKOTIOCTOSHCTBA, ACUMITOTHI, TOUKH Neperuda, nepuos u T.11.);

® UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYallNH;.

e OmpeneNaTh 1o rpadukaM MpocTeiine XapakTepUCTUKH MEPUOINIECKUX MTPOLIECCOB B OMOJIOTHH,
SKOHOMHMKE, MY3bIKE, PaAHOCBS3H U JIp. (aMIUIUTY/1a, IEPUOJT U T.I1.)

Buvinycknuk nosiyuum 603mM0M4CHOCHb HAYUUMBCA:

® BJIAJICTh IOHATUEM ACUMIITOTHI U YMETh €0 IPUMEHSATH MPU PELICHUH 3a/1a4;

® [IPUMEHATh METOJbI PELIEHUS NPOCTeNIINX MU (HepeHIINATBHBIX YPaBHEHHUH IEPBOTO U BTOPOIO
HOPSJIKOB

SJIEMEHTBI MATEMATHUYECKOI'O AHAJIU3A
Buinycknuk nayuumcsa:
® BJIAJICTH IMOHATHEM OCCKOHEYHO YOBIBAOIIIAs TEOMETPHYECKAS TPOTPECCHsl U YMETh IPUMEHSThH €ro
IIPH PEIICHUU 33]1aY;
® [IPUMEHSATH JUIS PEIICHHS 33124 TCOPHUIO MIPEICIIOB;
® BJIAJICTH IMOHATUSIMHU OECKOHEYHO OOJIBIINE U OECKOHEYHO MaJIbIC YUCIIOBEIC ITOCIICIOBATEILHOCTH U
YMETh CPaBHUBATh OECKOHEYHO OOJBIIINE U OECKOHEYHO MaJble MOCIEeI0BATEIBHOCTH;
® BJIQJICTH IMOHATUSIMU: TIPOU3BOAHAS (DYHKIIMU B TOUYKE, POU3BOAHAS (DYHKIIHH;
®  BBIYHCIATH IPOU3BOHBIC DIEMEHTAPHBIX QYHKIIUN U X KOMOUHALINIA;
e mccienoBaTh GYHKIIMU HA MOHOTOHHOCTh M SKCTPEMYMBEI;
® CTpPOUTH I'padMK¥ U IPUMEHSATH K PEIICHUIO 33J1a4, B TOM YHUCJIE C TTapaMeTPOM;
e BIIAJICTh MOHATUEM KacaTelbHas K rpaduky QYHKIIUU U YMETh MPUMEHSTH €r0 IPU PEIIeHUH 3aa4;
e BJIQJICTH MMOHATUSMH TIepBOOOpa3Has GyHKIIHUS, ONIPEICIICHHBIN HHTETPA;
e mnpuMeHsTh Teopemy HrioToHa—JleiiOHuIIa 1 ee CeICTBUS Ui PelIeHus 3a/au.
B noeceownesnotl scusnu u npu uzyyenuu Opyeux yueoOHbvix npeomMemos:

e pemarh NPUKIAAHBIE 33]]auu U3 ONONIOTHH, GU3NKH, XUMHUH, SKOHOMHMKH U IPYTHX MPEAMETOB,
CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK ITPOLIECCOB;

®  UHTEPIPETUPOBATH MOIYYCHHBIE PE3YIbTATh

Buinycknuk nonyuum 603M0MHCHOCHIb HAYUUMBCA:

e cBOOOJHO BJaJIeTh CTAaHAAPTHBIM allapaToM MaTeMaTUYEeCKOTr0 aHaIu3a [ BEIYMCIICHUS
POU3BOIHBIX (PYHKIIUH OTHOM MEepeMEHHOM;

° CBO60}1HO IMPUMCHATE alIapaT MaTeMaTH4YCCKOIo aHajin3a JJId UCCIICA0BaHUA (bYHKHI/If/II H IMOCTPOCHUMA
l"paCbI/IKOB, B TOM YHCJIC UCCIICAOBAHMU HAa BBIITYKIIOCTD,

e OIEepHpPOBATh MOHATHEM NEPBOOOPA3HOIN PYHKIINM [UI PEeLISHUs 3a/1ay;

® OBJIQJIETh OCHOBHBIMH CBeZICHUSIMU 00 unTerpane Hetorona—JleltOHuma u ero npocreimmx
IPUMEHEHHUSX;

® OIICpUpPOBATH B CTAHAAPTHBIX CUTYyallUAX ITPOU3BOAHBIMHU BBICHINX IMOPAIKOB,

® yMETh IPUMEHSATH IIPU PELIEHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

e yMeTh IPUMEHATH IIPH PELICHUU 33]1a4 TeopeMbl Beliepmrpacca;

® yMETh BBIIOJIHATH NPHOIMKEHHbBIE BHIUMCIEHUS (METObI PEIICHUs] YPaBHEHUH, BHIUMCICHUS
ONpEIETICHHOTO UHTErpaja);



YMETb IPUMEHATH NPUI0KEHUE IPOU3BOAHON U ONPENESICHHOI0 HHTETpaja K PEIICHHIO 3a1a4
€CTECTBO3HAHUS,

BJIAJIETh TIOHATHSIMHU BTOPasi IPOM3BOIHAS, BBITYKIOCTb Tpadyka GYHKIUU U YMETh UCCIIEA0BAThH
(YHKIIMIO Ha BBITYKJIOCTh

CTATHUCTHUKA U TEOPUSI BEPOITHOCTEM, IOTUKA U KOMBAHATOPHUKA

Buinycknuk nayuumcs:

OIIepUPOBATH OCHOBHBIMH OIUCATENbHBIMU XapaKTEPUCTUKAMU YHCIOBOr0 HaboOpa, MOHATHEM
reHepalibHasi COBOKYITHOCTb U BHIOOPKOM U3 HEE;

OTIepUPOBATH MOHATUSIMU: YACTOTA U BEPOSITHOCTh COOBITHS, CyMMa U MPOU3BEICHIE BEPOSITHOCTEH,
BBIUKCIISTH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIIA UCXO/IOB;

BJIQJICTh OCHOBHBIMHY IMOHSATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH MIPU PEIICHUH 33]1aY;
UMETH TPEJICTaBIIEHNE 00 OCHOBAX TEOPUU BEPOSTHOCTEH;

UMETh MPEJCTABIEHUE O JUCKPETHBIX U HEMPEPHIBHBIX CIIYYalHBIX BETUYMHAX U PACHPECIICHUSAX, O
HE3aBHCHUMOCTH CIy4YailHbIX BEJIMYHH;

MMETh MPECTaBICHUE O MATEMATUUECKOM OXUJAAHUU U JUCTICPCUU CITyYalHbBIX BEJIMYUH;

MMETh MPECTaBICHUE O COBMECTHBIX PACIIPEICIICHHUSIX CITyUYalHbIX BEJIMYUH;

MOHUMATH CYTh 3aKOHA OOJIBIIMX YHCE M BRIOOPOYHOTO METO/1a U3MEPECHHSI BEPOSTHOCTEH;

MMETh MPEJCTaBICHUE O HOPMAIBHOM PACIpeICNICHUN U ITPUMEpPax HOPMAJIbHO pacipeieIeHHbBIX
CIIyYaHBIX BEJIUYMH;

UMETh MPEJCTaBICHNE O KOPPEISAIUH CIy4yailHbIX BEJIUYUH.

B nosceounesnoii sicuznu u npu uzyyeHuu opyeux npeomemos:

BBIYUCIISATH WM OLICHUBATH BEPOSATHOCTH COOBITHIA B pEalIbHOH JKU3HH,
BBIOMPATHh METOIbI MOIXOSIIETO MPEACTABICHUS B 00pabOTKH TaHHBIX

BblnyCKHuK noJjiyuum 603MOHCHOCHIb HAYUUMbCA:

MMETh MIPEACTABICHUE O LIEHTPAJIbHOM MPEAEIBHON TEOPEME;

UMETb MPEJCTaBICHUE O BELIOOPOYHOM K03 (PULIMEHTE KOPPETSAINH U JIMHEHHON perpeccum;

MMETh MPECTABICHHE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATHCTUUECKOM THITOTE3bI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

UMETb MPEJCTABIICHUE O CBS3U IMITMPHUECKUX U TEOPETHUECKUX PACIIPEICIICHHI;

UMETb MPECTAaBICHNE O KOJAUPOBAHUH, IBOUYHOH 3aICH, TBOUIHOM JIEPEBE;

BJIaJIETh OCHOBHBIMU MOHATHSIMU Teopuu rpados (rpad, BepiinHa, pedbpo, CTeneHb BepIInHbL, MyTh B
rpade) u yMeTh IPUMEHATh UX IPU PELICHUH 3a/1a4;

UMETb MIPEJICTABIICHNE O ACPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUN 33]1ay;

BJIAJIETh MMOHSITHEM CBSI3HOCTh M YMETh IIPUMEHSTh KOMIIOHEHTHI CBS3HOCTH NIPU PEIICHUH 3a/1a4;
YMETh OCYLIECTBIATH IyTH 0 pedpam, 00X01bl pedep U BepIIMH rpada;

UMETb MPECTaBICHHE 00 SUIEPOBOM M TaMUIBTOHOBOM ITyTH, HIMETh TPE/ICTABICHUE O TPYTHOCTH
3aJ1a91 HaXOKACHUS TaMIIIBTOHOBA ITYTH;

BJIAJICTh MOHATUSAMHU KOHEYHBIE U CUETHBIE MHOKECTBA U YMETh UX MPUMEHSATH NP PEIICHUH 3a/]1a4;
YMETh TIPUMEHSTh METO/I MAaTEMaTHIECKON HHIYKIINH;

YMEThb TIPUMEHSITh TPUHIU [IpuxJie Mpu pemeHn 3a1ad

TEKCTOBBIE 3ATAYH

Bbmycmmk Hayuwumcs:

pelaTh pa3Hble 3aJa4X OBBIIIEHHONW TPYAHOCTH;

aHAJIM3UPOBATH YCIOBUE 33a/1a4M, BEIOUPATh ONTUMAIbHBII METO/1 PEeIIeHUs 3aJa4ul, pacCMaTpUBast
pa3INyYHbIe METO/IbI;

CTPOUTH MOJEIb PELIECHNUS 3aJa41, IPOBOANTD JOKA3aTEIbHBIE PACCYKACHMS IIPU PELICHUH 3a/1a4H;
pewarthb 3a1auu, Tpelyromue nepedopa BApHaHTOB, IPOBEPKH YCIOBHIA, BBIOOpa ONTUMAIBHOTO
pe3yJbTaTa;

AHAIM3UPOBATh U UHTEPIPETUPOBATH NOJyYEHHbIE PEIICHUS B KOHTEKCTE YCIIOBUS 3aJ]aul, BEIOUPATh
peLIeHUs], HE TPOTUBOPEYAIUEe KOHTEKCTY;



NEPEeBOIUTH MPH PEIICHUH 33aJjaul HH(POPMAIIIO U3 OAHOM (POPMBI 3aIKCH B IPYTYIO, UCHIOIB3Ys IPU
HEOOXOIMMOCTH CXEMBbI, TAOIUIIbI, TpaduKH, TUATPAMMBI.

B noeceonesnotl sHcuznu u npu uzydyeHuu Opyux npeomemos:

pelaTh MPaKTUYeCKUue 3a1a4y U 3aa4d U3 APYrux IpeaMeToB
I'EOMETPUA

Buinycknuk nayuumcsn:

BJIQ/IETh T€OMETPUYECKUMHU MOHITUSIMHU MIPHU PEIICHUH 337124 U IPOBEACHUHN MaTeMaTHUYEeCKUX
pacCyxIeHUi;

CaMOCTOSITENILHO (POPMYITUPOBATH OMPEACIICHUS TEOMETPUISCKUX (DHUTYp, BBIIBUTATH TUTIOTE3HI O
HOBBIX CBOWMCTBAX M MPU3HAKAX T€OMETPUICCKUX (PUTYp 1 0OOCHOBBIBATH MJIM OIIPOBEPTaTh UX,
000011aTh MJIM KOHKPETU3UPOBAThH PE3Y/IbTAaThl HA HOBBIX Kiaccax GUryp, IPOBOJAUTH B HECIOKHBIX
CIIy4asiX KJIACCHU(PUKAUIO (PUTYD 1O pa3IMYHBIM OCHOBAHUSIM;

HCCJIEIOBATh YEPTEXkH, BKIIOUast KOMOUHAIMK (PUTyp, U3BJIEKATh, MHTEPIPETUPOBATD U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

pemarh 3aJja4i TeOMETPUUECKOTO COJIEP KaHMS, B TOM YUCJIE B CUTYalMsIX, KOTJa aJITCOPUTM PEIICHUS
HE CIICAYeT SIBHO U3 YCIIOBHS, BBITIOTHATH HEOOXOAUMEBIE JIJISl PEIICHHS 3a/1a4H IOTIOJTHUTEIILHBIC
MOCTPOCHHUS, UCCIIEIOBATh BO3MOXHOCTh IPUMEHEHHUS TEOpEM U (POPMYIT JJIs pelIeHUs 3a/1a4;

yMeTh (POPMYITUPOBATH U IOKA3BIBATH TEOMETPUUCCKUE YTBEPIKICHUS;

BJIQ/IETh MOHATUSMH CTEPEOMETPUU: TIPU3Ma, MapalljIesIeNuIe], IMpaMuia, TETpadip;

UMETh MPEJCTaBlICHUsI 00 aKCHOMaX CTEPEOMETPUU U CIEJCTBUSAX U3 HUX U YMETh IPUMEHSITH UX IPU
pEeIlIeHUH 3a/1a4;

YMETh CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METO/IOB, B TOM YHCIIC U
METO/Ia CJIE/IOB;

UMETh MPEJCTABIEHUE O CKPEIIUBAIOIIUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh YTOJI U
paccTosTHUE MEXy HUMU;

MIPUMEHSATH TEOPEMBI O MAPATUICIIBHOCTH MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE IIPH PELICHUH 33]1a4;
YMETh IPUMEHSTH MapalieIbHOE IPOSKTUPOBAHUE TSI H300pakeHus Quryp;

YMETb MPUMEHATH NEPIEHAUKYIIPHOCTH MPSIMOM U MIOCKOCTHU MPU PELICHUH 33/1a4;

BIIQJIETh NOHATUSMHU OPTOTOHAJILHOE MPOEKTUPOBAHNE, HAKIIOHHBIE U UX TPOEKINH, YMETh IPUMEHATh
TEOpEMY O TpeX NEPHEHAUKYJIIpax MNPy PEIICHUH 3a/a4;

BIIAJICTh TIOHATHUSIMU PACCTOSTHUE MEXy GUTYpaMU B MPOCTPAHCTBE, OOIINI NEPICHAUKYIISAP ABYX
CKPEIIUBAIOIINXCS MPAMBIX U YMETh IPUMEHATh UX TIPH PEIICHUU 3a]1a4;

BIIQJIETh IOHATHEM YTOJl MEXKIY NMPSAMOMN U MIOCKOCTHIO U YMETh MPUMEHSTh €r0 IPU PELISHUH 3a/1a4;
BIIQJETh NOHATUSAMU JBYTPAHHBIN YrOJl, yTOJI MKy INIOCKOCTSAMH, IEPIEHIUKYISIPHBIE TITIOCKOCTH U
YMETh IPUMEHSTH UX IIPHU PEUICHUU 33]1a4;

BIIAJICTh OHATUSMU MIPU3Ma, TTapaJlJIeJIeuIe ] ¥ MPUMEHSTh CBOMCTBA apaJljiesIeuIe1a Mpu
pELIeHUH 3a/1a4;

BIIAJICTh IOHATHEM IIPSIMOYTOJIbHBIN TTapaJlJIeIeUIE ] U PUMEHSTh €T0 MPU PEIICHUH 33714,
BIIAJICTh TIOHATHUSMHU MTUPaMUa, BUIbI TUPAMUJI, JIEMEHTHI MPABHIILHONU MUPAMUIBI U YMETh
MIPUMEHSATh UX TIPU PEIICHUU 3a]1a4;

MMETh MPEACTaBICHUE O TeopeMe Diepa,IpaBUIIbHBIX MHOTOTPaHHUKAX;

BIIQJETh MOHATUEM IUIOLIAHN MIOBEPXHOCTEN MHOTOTPAHHUKOB U YMETh IPUMEHSTD €r0 MPHU PEIICHUH
3a/1ay4;

BIIAJICTh IOHATHSMU TeJa BpameHusl (IUJIWHIP, KOHYC, Iap U cdepa), uX CEYCHUs U yMETh
MPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

BIIQJIETh OHATUSMU KacaTelIbHbIE IPSIMBIE U IJIOCKOCTH U YMETh IPUMEHATh U3 IIPU PELICHUU 33/1a4;
UMETH TMPEJICTABIICHHUS O BIIMCAHHBIX U OMUCAHHBIX cepax U yMETh MPUMEHITh UX MPU PEIICHUN
3ajady;

BJIQ/ICTh MOHITUSIMH 00bE€M, 00bEMBI MHOTOTPAHHUKOB, TEJI BPAIIEHUS U IPUMEHSTh UX NP PEIICHUN
3a/1a4;

MMETh MPEJCTABICHUE O Pa3BepTKe MIIMHIPA U KOHYCA, TIJIOMIAIU TOBEPXHOCTH ITMIMHAPA U KOHYCAa,
YMETh IPUMEHSTh UX TIPH PEIICHUU 3a]1a4;

UMETH TMPEJICTaBlICHUE O TIoaau chepbl U YMETh IPUMEHSTh €ro IPU PEelIeHUH 3a1a4;

YMETh peliaTh 3a[a4i Ha KOMOMHAIIMA MHOTOTPAHHUKOB M TEJ BPAIICHHUS,



UMETb MPEJCTAaBICHNUE O TOJOOUH B IPOCTPAHCTBE M YMETh PELIaTh 33Jjaui Ha OTHOILIEHHE 00BEMOB U
IO IEH TOBEPXHOCTEN TTOTOOHBIX (DUTYP.

B noeceonesnotl sHcuznu u npu uzydyeHuu Opyux npeomemos:

COCTaBJISATH C MCIIOJIb30BaHUEM CBOICTB TrCOMCTPHUICCKUX (1)I/Il“yp MAaTEMATHYCCKUEC MOACIIN AJIA
peliCHUs 3a4a4 IMIPAKTUYCCKOI'0 XapaKTepa U 3aaa4 U3 CMCKHBIX JUCHUIIINH, UCCIICI0BATH
IMOJIYYCHHBIC MOJCIIN U UHTCPIPETHUPOBATE PE3YJIbTAT

Bbmycxnuk noJiydum 603MONCHOCMb HAYUUMbCA?

UMETh NPECTaBIeHNE 00 AKCHOMAaTUYECKOM METO/IE;

BIIQJICTh IIOHATHUEM T€OMETPUYECKHE MECTA TOUEK B IIPOCTPAHCTBE U YMETh IIPUMEHSATD UX IS
pelleHus 3a1a4;

YMETb IPUMEHSATH IS PELLECHUs 3a/1a4 CBOMCTBA IJIOCKUX U JIBYIPAHHBIX YIJIOB, TPEXIPAHHOIO yIJa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUISl TPEXTPAHHOIO YIJIA;

BJIA/ICTh NIOHATHEM NEPIECHIUKYIIIPHOE CEYEHHUE TPU3MbI U YMETh IIPUMEHSTD €r0 IIPYU PEIICHUN
3ajad4;

MMETBH NPEICTABICHUE O JBOMCTBEHHOCTHU IIPAaBUIIbHBIX MHOIOTPDAaHHUKOB;

BIIQJICTh IIOHATUAMU LEHTPAIBHOE U MTAPAJLIECIbHOE IPOCKTUPOBAHNE U IPUMEHSATD UX IIPH
IIOCTPOEHUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOCKIUH;

MMETH MPEICTABICHUE O Pa3BEPTKE MHOIOIPAHHUKA U KpaT4ailleM IIyTH Ha IOBEPXHOCTU
MHOT'OTPaHHMKa;

MMETH NIPECTaBICHUE O KOHNYECKUX CEUCHUSX;

MMETh NPEJCTABIIEHUE O Kacaroluxcs cpepax 1 KOMOMHALIMY TEJ BPAIIEHUS U YMETh IPUMEHSTh UX
IIPY PELICHUN 3a/]a4;

NPUMEHSTH MIPH PELICHNUH 33134 (POPMYITy PacCTOSIHUS OT TOYKH JI0 IIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMM 3a/1aHUs NIPSIMON YPAaBHEHUSIMU U YMETh IPUMEHSTh IIPU PEILICHUU
3az1ay;

IIPUMEHATH [IPU PELICHNN 3aJa4 U J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIA METOJl U METOJ KOOPIUHAT;
UMETb IpeJCTaBIeHUE 00 akchoMax 00beMa, IPUMEHATh (GOPMYIIbl 00bEMOB MPSIMOYTOJIBHOIO
napajuleJenuIe1a, Ipu3Mbl U IMPaMUbl, TETpadipa IpU PELICHUH 3a/1ay;

IPUMEHSTHh TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB IPU PELICHUH 3a/1a4;

IPUMEHSTh HHTETrpall JUIsl BBIYMCIEHUS! OOBEMOB U IIOBEPXHOCTEH TeJ BpallleHUs!, BBIYMCICHUS
IoIaau chepruyeckoro nosica 1 00beMa IapoBoro Cios;

HMMETBH INPEJCTABICHUE O JBUKECHUSX B IPOCTPAHCTBE: MapaAJUIEIIbBHOM IIEPEHOCE, CHMMETPUH
OTHOCHTEJIBHO IUNIOCKOCTH, IEHTPAIbHOW CHUMMETPUH, TIOBOPOTE OTHOCUTEIBHO MPSMON, BHHTOBOM
CUMMETPUH, YMETh IPUMEHATD UX IIPU PELICHUH 33]1a4;

MMETH NPECTABICHHUE O MJIOIIAIN OPTOrOHAJIBHOM MPOEKIINH;

MMETBH INPEJCTaBICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTIJIE U IIPUMEHSTh CBOMCTBA IUIOCKUX YIJIOB
MHOT'OI'PAHHOTO YIJIa IIPY PELICHHUH 3a/1a4;

UMETb MPEJCTaBICHUS O IPeoOpa30BaHUU 1101001, TOMOTETUN M YMETh IPUMEHSTh UX MIPU PELICHUU
3az1ay;

YMETh PelIaTh 3a/1a4M Ha IIJIOCKOCTH METOJaMH CTEPEOMETPHUH;

YMETb IPUMEHATH POPMYJIbl 00BEMOB IPU PELLICHUU 3a7a4

BEKTOPBI U KOOPAUHATBI B ITIPOCTPAHCTBE

Bbmycmmk Hayuwumcs:

BIIQJICTh IIOHATUSAMU BEKTOPBI U UX KOOPIUHATHI;

YMETB BBINOJIHATH ONlEpalliy HaJl BEKTOPaMU;

HCITOJIB30BaTh CKAJIPHOE MPOU3BEACHUE BEKTOPOB MPH PELICHUH 33/1a4;

MPUMEHSTh YpaBHEHHUE TUIOCKOCTH, (POPMYILY pacCTOSIHUS MEXKIy TOUKaMHU, ypaBHEHUE cephl Mpu
pELIeHUH 3a/1a4;

IIPUMEHATH BEKTOPHI U METOJ KOOPJAMHAT B IPOCTPAHCTBE IIPU PEILIECHUU 3a1a4

BblnyCKHllK noJjiyuum 603MOHCHOCHIb HAYUUMDBCA:

HaXOJUTh 00bEM NapasuieNenuneia u TeTpasdipa, 3aJaHHbIX KOOPJAHMHATAMU CBOMX BEPILINH;
3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HAXOJHUTh PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH B CHCTEME KOOpAMHAT;

HaXOJUTh PACCTOSHUE MEXY CKPELIMBAIOIIMMHUCS NPSMBIMH, 33JaHHBIMUA B CUCTEME KOOPAUHAT



NCTOPUA MATEMATHUKHN
Buinycknuk nayuumcs:

® UMETh MIPEICTaBICHHUE O BKJIA/I€ BbIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;
® [IOHUMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu
METOAblI MATEMATHUKHN
Boinycknuk nayuumcesa:

® CIIOJIb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOANTH J10KA3aTEIBCTBO U BBIIOJIHSITD
OIIPOBEPIKEHHE;

® [IPUMEHATH OCHOBHBIE METO/Ibl PELIEHUSI MaTEMAaTHUECKUX 3a/1a4;

® Ha OCHOBE MaTEMATUYECKHUX 3aKOHOMEPHOCTEN B IIPUPOE XapaKTEPU30BaTh KPAaCOTY U COBEPLIEHCTBO
OKPY’KaloLIero MUpa 1 Mpou3BeIeHUHM UCKYCCTBA,;

® [IPUMEHATH IPOCTEHILNE TPOrPAMMHBIE CPEACTBA U HJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
peLIeHuN MaTeMaTUYECKUX 3a/1ay;

®  [10JIb30BAThCSl IPUKIIAAHBIMU [IPOrpaMMaMHU U IPOrpaMMaMK CUMBOJIbHBIX BBIUMCIIEHUN JUIs
UCCIIEIOBAHMSI MATEMATUYECKUX OOBEKTOB

Boinycknuk noayuum 603mMO0MCHOCHb HAYUUMBCA:

® TIPUMEHSTH MaTEMaTUYECKHUE 3HAHUS K UCCIEIOBAHUIO OKPYXKAIOIIETO MUpPa (MOJEITUPOBAHKE
($U3HYECKUX MPOIECCOB, 3aJa4H SIKOHOMHKH )

B pezynvmame u3yuenus ceomempuu y4eHUK 0014ceH
3HATH/IIOHUMAThH

® 3HAYCHUE MAaTEMaTUYECKOW HAYKH I PEIEHUs 3a7a4, BOZHUKAIOIUX B TEOPUU U MIPAKTHUKE; IIUPOTY
U B TO K€ BpEMs OTPaHUYECHHOCTh IPUMEHEHUSI MATEMAaTUYECKMX METOAOB K aHAIM3Yy U UCCIIECIOBAHUIO
IIPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOILECTBE;

¢ 3HaYEHHE IPAKTUKU U BOIIPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTuke /i (POpMUPOBAHUS U PA3BUTUSA
MaTE€MaTU4YeCKOW HAyKW; UCTOPHUIO Pa3BUTHUS IOHATHS YHCIIA, CO3JAAHMS MATEMaTU4YECKOIO AaHAIIN3a,
BO3HUKHOBEHHUS U Pa3BUTHUS T€OMETPUU;

® YHUBEPCAJIbHBIN XapakTEp 3aKOHOB JIOTMKM MAaTE€MaTUYECKHX PACCYXKICHUH, UX INPUMEHUMOCTh BO
BCEX 00JIaCTAX YEJIOBEYECKOH eATEIbHOCTH;

yMeTh

e pacrio3HaBaTh Ha 4YepTeX axX U MOJENSAX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCHUTH TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUSIMH, H300paKEHUSIMU,

® OIIMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE, ApPeYMEHMUpPOBaniv
CB0U CYHCOEeHUs1 00 IMOM PACNOJIONCEHUU,

e AHAJIM3UPOBATH B IPOCTEHININX CIydasX B3aUMHOE PACIIONOXKEHHE 0OBbEKTOB B IPOCTPAHCTRE;

® 1300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BBHITIOJHATH YEPTEKH 0 YCIOBHSIM 3a]1a4;

e cmpoums npocmetiuiue ceyenus Kyoa, npuzmul, NUPAMuUosL,

epemaTh IJIAHUMETPUYECKHE H TPOCTEHIINE CTEPEOMETPUUYECKHE 3aJayll Ha HaxXOXJIEHHUE
TEOMETPUUECKUX BEIMYUH (JJTHH, YIIIOB, IUIOMIa/Iel, 00HEMOB);

e FICTIONIb30BATh MPU PEIICHUH CTEPEOMETPUIECCKUX 3a71a4 IJTAHUMETPUIECKUE (DAKTHI K METO/IHI,

e IPOBOAUTH J1I0Ka3aTEIbHbIE PACCYK/ICHUS B XOJI€ PEIICHU 3a/1a4;

HCIMOJIb30BATH HpHOﬁpeTeHHbIe 3HAHUA M YMCHHUA B npaKanecxoﬁ ACATCJIbHOCTH H
NOBCEAHEBHOM KU3HM JIJIS:

e yiccieoBaHUsl (MOJIEIMPOBAHUS) HECIOKHBIX TPAKTUYECKUX CHUTyallMii Ha OCHOBE W3YYEHHBIX
(dbopmyI 1 CBOUCTB puryp;

¢ BHIYMCIIEHUS O00BEMOB U IUIOMIAZe TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MpPU PEUICHUH
NPaKTUYECKHX 3a/1a4, UCTIONIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU U BBIYMCIUTEIbHBIE YCTPONUCTBA.



B pesynbrate nzyueHus anreOpsl 1 Hauasl MareMaTHueckoro anaius3a B 10 kimacce Ha 6a30BOM ypOBHE
YUEHUK JJOJKEH 3HATH / IOHUMATh:

- 3HaYCHUE MATEMAaTU4ECKOM HAyKU JUIsl PELLICHUs 3a]1a4, BOZHUKAIOIINX B TEOPUU U NIPAKTUKE; IIUPOTY
U OIPAaHWYCHHOCTh INPUMEHEHUS MATEMaTUYECKUX METONOB K AHAIU3Y M HCCIECJOBAHHMIO IPOLECCOB M
SBJICHUH B IIPUPOJIE U OOLIECTBE;

- HUACH paClIMpPCHUS YHCIOBBIX MHOXCCTB KakK crocoba MMOCTPOCHUA HOBOI'O MAaTEMaTHUYCCKOI'O
arrmapara JJid pCICHUA MPAKTUUCCKUX 3a/la4 U BHYTPCHHHUX 3a/1a4 MAaTCMATUKU

- 3Ha4YeHHe WUJeH, METOJAOB U PE3yJIbTATOB alreOpbl U MAaTeMAaTUYECKOTO aHaiu3a JUIsi MOCTPOCHUS
MoJieJIei pealibHbIX MTPOLIECCOB U CUTYaLIUM;

- y'HI/IBepcaJ'IBHHﬁ XapakTep 3aKOHOB JIOTMKKM MaTEMAaTUYCCKHUX paccymz[eHHﬁ, nxX IMPpUMCHHUMOCTL B
Ppa3INIHbIX 00/1aCcTIX YeIOBEUYSCKOM JACATCIIbHOCTH,

- pasnmuune TpeOOBaHUM, TMPEIBSIBIAEMBIX K JOKa3aTelIbCTBAM B MaTeMaTHUKE, COLHUAIBHO-
HDKOHOMHUYECKUX U TYMAaHUTAPHBIX HAyKaX, HA IIPAKTHUKE;

- BEpOSITHOCTHBIN XapakTep pa3IMuHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIEro Mupa.
Kopnu, cmenenu, nozapughmet.
yMeThb:

- BBINOJHATH apu(METHUYECKHE JCHCTBHS, COYETas YCTHbIE M INHCHhMEHHBIE NPUEMBI, MPUMEHEHHE
BBIYMCIIATEIIBHBIX YCTPOKCTB; MOJIb30BaThCS OLICHKOM U MPUKUAKOM IPU IIPAKTHYECKUX PacdeTax;

- IPUMCHATDH NOHATUSA, CBA3AHHBIC C ACTIMMOCTBIO LEJIbI YUCCII IPU PCIICHUU MAaTCMAaTUUYCCKUX 3aaaY,

- pewmarh IpocTeiye KOMOWHATOpHBIE 3ajaud METOAOM Iepebopa, a TakkKe C HCIOJIb30BAaHUEM
U3BECTHBIX QopMmyd, Tpeyronbauka [lackans; Beraucisats koddduuuentsl OuHoma HeioTona mo gopmyse u ¢
UCIIOJIb30BaHUEM TpeyroybHuka [lackans;

- IPUMEHATh METOJl MaTEMAaTUYECKON MHIYKIUHU IIPU PELLIECHUH 3a/1a4;

- pelarth paluoHaIbHbIE, TOKa3aTeIbHbIE U JJOrapu(pMHUUECKie ypaBHEHHUS U HEPaBEHCTBA,;

- IPUMEHATh CBOMCTBA KOPHEN N-0i1 CTENEHH;

- IPOBOJUTH NPeoOpa30BaHUE YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUI.
Tpuzonomempuuecxkue popmynot. Tpuzconomempuueckue pynkyuu.

Ymern:

- onpeacyATb 3HAUYCHUC q)YHKIII/II/I II0 3HA4YCHUIO apryMCHTa IIPU Pa3JIMYHBIX croco0ax 3aaHus
bynKmm;

- CTpOUTh TpadMKU N3YYEHHBIX (DYHKIUH, BBIOJIHATH IpeoOpazoBaHue rpaduKoB;
- ONMCHIBATH O TpaduKy U MO GopMyJie OBEJICHNUE U CBOICTBA (QYHKIINA;

- pewmaThb ypaBHEHHWS, CHCTEMbl ypaBHEHUM, HEPAaBEHCTBA, HCHOJb3ysl CBOMCTBA (yHKUMH M UX
rpaduueckre npeacTaBIeHHUS;

Dnemenmsl meopuu epoasmuocmei.
YMmerh:
- IPUMEHSTH CBOWCTBA BEPOSTHOCTU COOBITHSI TP PEIICHUH HECIOXKHBIX 3a/1a4;

- OBJIAACTH IMOHATHAMHA YaCTOThI COOBITHS U YCHOBHOﬁ BCPOATHOCTU C06LITI/IH;



HUcnouab3oBaTh npuOOpeTeHHble 3HAHMS W YMEHHSl B TMPAKTHYECKOH /AeATeJbHOCTH WM
MOBCEIHEBHOM KU3HHU JIA:

- NMPaKTHYECKUX PacyeToB Mo (popmysiam, UCIONIB3Ys MPU HEOOXOIMMOCTH CIIPaBOYHBIC MaTEpHUajbl U
IIPOCTEUIIINE BBIYMCIUTEIIBHBIEC YCTPOMCTBA;

- OMNHMCAHMUS W MCCIEAOBAHUS C TOMOINBIO (PYHKIMI peasbHbl 3aBHCUMOCTEH, MpPEICTaBICHUS HX
rpaduyuecKu; HHTEPIIPETaluU rpauKOB peabHbIX MPOIECCOB;

- aHaljin3a pCaJIibHbIX YHUCJIOBBIX HAHHBIX, NPCACTABICHHBIX B BUAC AHArpaMM, Fpa(l)I/IKOB; JUIA aHaJIu3a
UH(POPMALIUU CTATUCTUYECKOTO XapaKTepa.

B pe3yjbTaTe U3yUCHUs anreﬁpbl M HaYaJl MaTeMaTH4YeCKoro anajau3a B 11 kiacce Yuamuecst 10JIKHbI
3HATh.

e 3HAaYCHHE MATEMATHYCCKON HAYKH JUIS PEIICHHUs 3a/1a4, BOHHKAIOIIUX B TCOPHUHU H MIPAKTHKE; IIUPOTY
¥ OrPaHUYCHHOCTh IPUMEHCHUSI MaTEMAaTHUECKUX METOJIOB K aHAIM3Y U MCCIICIOBAHHIO TIPOLIECCOB U
SIBJICHU B TIPUPOJIE U OOIIECTBE;

e 3HauyCHHE MNPAKTHKH ¥ BONPOCOB, BO3HUKAWOIIMX B CaMOil MaremaTHKe, Uil (OPMHPOBAHUS U
pa3BUTHsI MAaTEMATUYECKOMH HAYKH;

® WJeH paCHIMPEHUS YHUCIOBBIX MHOXECTB KaK croco0a IOCTPOCHUSI HOBOTO MaTeMaTH4eCKOro
arrapara JJisd pCIICHUA PaKTUUCCKUX 3aja4y BHYTPCHHHUX 3ala4 MAaTCMATHKHU,

e 3HauCHHE WUJCH, METOJOB M PE3y/bTATOB aIreOpbl U MATEMAaTHYCCKOTO aHAlM3a Ul MOCTPOCHHUS
MoJIeJIel pealbHBIX MPOLIECCOB U CUTYAIHIA;

® BO3MOXXHOCTH TC€OMETPHU JUIsi OIKMCAHUS CBOMCTB pEAIbHBIX MPEIMETOB U HX B3aWMHOIO
PACIIONIOKEHHS,

® YHHBEPCAJIBHBIA XapakKTEp 3aKOHOB JIOTMKM MaTEMaTUYECKUX DPACCYXKIEHUM, UX NPUMEHUMOCTH B
Pa3INIHBIX 00J1aCTAX YEI0BEYECKOU ACATCIIbHOCTH,

e paznuure TPEOOBAHUL, MNPEABABISCMBIX K JOKAa3aTeJIbCTBAM B MAaTeMaTHKE, C€CTECTBEHHBIX,
COLMAIbHO-9KOHOMHYECKUX M T'YMAaHUTAPHBIX HAyKaX, HA MPAKTHKE;

®¢ PpPOJb AaKCHMOMATHUKHM B MATCMATHUKE, BO3MOKHOCTH IIOCTPOCHHA MATEMATUYCCKUX TCOpI/Iﬁ Ha
aKCHOMaTHUYECKON OCHOBE; 3HAUEHHUE aKCHOMATHUKU JIJISl APYrUX 00JacTel 3HaHUSI U JUIs IPaKTUKU;

® BEpOATHOCTHBIN XapaKTep pPa3IMYHbIX MPOIECCOB U 3aKOHOMEPHOCTEW OKPYKAIOIIET0 MUPA.

Yucnosvle u OyKgeHHbLE BbIPANCEHUSA

YMETB:

® BBINOJHATH apUPMeTUUYECKUE JAEUCTBUA, COYETas YCTHbIE M NHCbMEHHBIE INPUEMBI, NPUMEHEHUE
BBIUMCJIUTEIBHBIX YCTPOWCTB; HAXOAWUTh 3HAYEHUS KOPHSA HATypaJbHOW CTENEHHW, CTENEHU C
palMOHANIBHBIM IIOKa3aTeseM, Jjorapudma, HCIONIb3yd NpU HEOOXOAWMOCTH BBIUUCIUTEIbHBIC
YCTPOMCTBA, MOJIBb30BATHCS OLICHKOW U MPUKUAKON IIPH NMPAKTUYECKUX PACUETAX;

® [IPUMEHSTH MOHATHUS, CBI3aHHBIE C AETUMOCTBIO LIEJIBIX YHCEN MPU PEIIEHUH MaTeMaTHUECKUX 3ajiay;

® HAaxO0JUTh KOPHU MHOTOUYIEHOB C OJJTHOM NMEPEMEHHOM, pacKJIabIBaTh MHOTOUJIEHBI HA MHOXKHUTEIH;

® [POBOJUTH MPeoOpa30BaHUS YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUM, BKIIOYAIOIINX CTEIIEHU, PAIUKAIIBL,
jorapu(mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

® UCHOJb30BaTh NPUOOPETEHHBIC 3HAHUA U YMEHHs B NMPAKTHUECKOW JESTEIbHOCTH U MOBCEAHEBHOM
KHU3HU U1 MIPAKTUYECKHX pacyeToB 1o (opMmynaM, BKIouyas (OpMYJIbl, COJEpKallue CTENeHH,
panukanpl, Jorapu@msl U TpPUTOHOMETpUYECKHE (GYHKIMH, HCIONb3Yysd MpH HEOOXOAUMOCTH
CIIPaBOYHBIE MATEPUAIBI U IPOCTEUIIINE BBIYMCINTENBHBIE YCTPONCTBA.

Dynkyuu u zpaguxu

YMETh:

e ompenensaTh 3HaueHHEe (QYHKUMU [0 3HAYEHUIO apryMeHTa NpU pa3IMYHBIX CIOco0ax 3alaHus
byHKIHm;

® CTPOUTH IpadMKU U3YUEHHBIX (QYHKIUH, BBIMOIHATH MpeoOpa3oBaHus rpauKoB;

® ONUCHIBATh MO TpaduKy U MO GopMyIie IOBEJCHHUE U CBOICTBA () yHKIIMIA;

e pewmarh ypaBHEHMs, CHCTEMbl ypaBHEHUH, HEPAaBEHCTBAa, WCHOJb3ys CBOMCTBA (GYHKUMH M HX
rpaduveckre npeaCTaBICHuUS;



® HCIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOU NEATEIHHOCTH M MOBCEIHEBHOU
KU3HU JUIs OINKCAaHUS W HCCIENOBaHUS C TMOMOIIbI0 (GYHKIHMH peadbHBIX 3aBHCHUMOCTEH,
MpEJICTaBICHUS UX TpapUuecKy; MHTEpPIpPETaui rPaQUKOB pealbHbIX MPOILIECCOB.
Hauana mamemamuueckozo ananusa

YMETb:

® HAXOAUTh CyMMY O€CKOHEUHO yOBIBAIOIICH F€OMETPUIECKOM MPOrPEeCcCHH;

® BBHIUMCIIATH MPOU3BOAHBIE U TEPBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKUWH, NPUMEHssI IpaBuiia
BBIYUCIICHHSI TPOU3BOAHBIX M MIEPBOOOPA3HBIX, HCIIOIB3YsI CIIPABOYHBIC MAaTEPUAIIbI,

e uccienoBaTh PYHKIUKM U CTPOUTH UX IPaUKU ¢ IOMOULIbIO IPOU3BOAHOIM;

e pelarh 33Ja4u C IPUMEHEHHEM ypaBHEHUs KacaTeabHOM K rpaduky QyHKUIuY;

e pelaTh 33Ja4d Ha HaXOXKJEHHE HauOOJIbIIEro 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIMU Ha OTPE3KE;

®  BBIYKCIIATH IUIOLIAb KPUBOJINHENHON TpaleLnN;

® UCHOJb30BaTh NPUOOPETEHHBIC 3HAHUA W YMEHHs B NMPAKTHUECKOW JESTEIBHOCTH W TOBCEAHEBHOM
KU3HH JJIS1 PELICHUSI TeOMETPHUECKUX, (PU3MUECKUX, SKOHOMHUYECKUX U JPYTUX MPHUKIATHBIX 3a/1a4, B
TOM 4YHCI€ 3a7ad Ha HauOoJbIIME W HAUMEHbIIME 3HAUYEHUs C [PUMEHEHUEM armapara
MaTEMaTUYECKOT0 aHAIN3a.

Ypasuenus u nepasencmea

YMETh!

e pemarh palMoHAIbHBIC, IIOKAa3aTelbHbIE M JIOTapU(MHUYECKHE YpPaBHEHUS W HEPaBEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

® JI0Ka3bIBaTh HECIIO’KHBIEC HEPABEHCTBA;

e pemarbk TEKCTOBBIE 3aJa4d C IOMOIIbKO COCTaBJICHMsI YPaBHEHHMH, M HEPABEHCTB, MHTEPIPETUPYS
pe3yJIbTaT C y4€TOM OIPaHUYEHUI YCIIOBUS 33auH;

e n300pakaTh Ha KOOPJMHATHOW IIOCKOCTH MHOXECTBA PEUICHUH ypaBHEHUN W HEPABEHCTB C JBYMs
IIEPEMEHHBIMH U UX CUCTEM;

® HAXOAWUTh MPHUOIIKEHHBIE PEIICHUS YPaBHEHUH U MX CHCTEM, UCIIOJIB3Yys IpadUuecKuil METOI;

e pemiath ypaBHEHUs, HEPABEHCTBA U CUCTEMbI C IPUMEHEHUEM I'paUUECKUX IPEICTaBICHUN, CBONCTB
(GyHKIH, TPOU3BOIHOIM;

® UCHOJb30BaTh NPUOOPETEHHBIC 3HAHUSA U YMEHHs B NMPAKTHUECKOW JEsTeIbHOCTH U MOBCEAHEBHOM
JKU3HU JI IOCTPOEHUS U UCCIIENOBAHMS IIPOCTENUIINX MATEMATUYECKUX MOJENIEH.






