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Copepxanue

Pa3znea Nel. Komiuieke 0CHOBHBIX XapaKTEePHCTUK MPOrPaMMbI:
1.1. IHosicHUTEJIBbHAA 3aIMUCKA

Hacrosimas mporpamma Kpyskka o MareMatuke Juist yqammxces S -11 kiaccoB co3nana Ha
ocHoBe PI'OC OO0 u ®I'OC COO.

MaremaTrueckoe 00Opa3oBaHHE B CHCTEME OCHOBHOTO OOIIETO W CpexHero oOmiero
o0pa3oBaHMs 3aHUMAET OJHO U3 BEIAYIIMX MECT, YTO OIpeaesseTcs: 0e3ycIoBHONW MPAKTUYECKOM
3HaYMMOCTBbIO MAaTEMAaTHKH, €€ BO3MOKHOCTSMH B DPa3BUTUU U (OPMHPOBAHWUU MBIIUICHUS
YEJIOBEeKa, €€ BKJIAJOM B CO3/aHME IMPEACTABICHUN O HAy4YHbIX METOJAX IO3HAHUSA
NeUCTBUTENBEHOCTH. {11 KU3HU B COBPEMEHHOM OOILECTBE BAXKHBIM SIBISIETCS (POPMHUPOBAHUE
MAareMaTU4ecKoro CTWUJs MbIIUIEHUSA. Begymas poiap NOpUHAIIEKUT MAaTeMAaTHKE B
(OpMHPOBAaHUN  aNTOPUTMHUYECKOTO MBIIUICHUS, BOCHUTAHUM YMEHHH JI€HCTBOBaTh 11O
3aIaHHOMY aJITOPUTMY M KOHCTPYMpOBaTh HOBbIE. B Xoje pemeHus 3agad pa3BUBAIOTCS
TBOpUYECKasl U MPUKJIAJHAs CTOPOHBI MblIUIEHUs. MaTtemaTtnyeckoe oOpa3oBaHuE CIOCOOCTBYET
3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKA, IOHUMAHUIO KPacOThl MATEMATHUYECKUX PAaCCyKICHUH,
pa3BuBaeT BOOOpakeHHEe. 3HAKOMCTBO C UCTOPUEI BOSHUKHOBEHUS M PAa3BUTHS MaTEMaTH4YECKON
HAayKH TIOTMOJHSET 3alac HCTOPUKO-HAYYHBIX 3HAHUNM IIKOJIBHUKOB. BbiOOp maHHOTO
HAIpaBJICHUS, BO-TIEPBBIX, OOYCIOBJIEH TEM, YTO MpOrpaMMa HMEeT IEeJbl0 B HAyYHO —
MOMYJSIpHOM  popMe TMO3HAKOMUTH YYAIIUXCSl C PA3IUYHBIMU HAIMpPABJICHUSMU TPUMEHEHUS
MaTEeMaTHUYECKUX 3HaHWM, pOJIM MaTeMaTUKU B OOILEYEIOBEYECKONW JKU3HM U KYJIbTYPE;
OpPUEHTHPOBATH B MUPE COBPEMEHHBIX MPOGdECcCHii, CBSI3aHHBIX C OBJIAJICHUEM U HCIIOIb30BAaHUEM
MaTeMaTHYECKUX YMEHHU U HaBBIKOB; BO-BTOPBIX, IPEOCTABUTH BO3MOKHOCTh PACIIMPUTH CBOU
Kpyro3op B pPa3JIMYHBIX OOJACTSIX MPUMEHEHHUS MaTeMaTHKH, PEeaJnu30BaTh CBOM HHTEpec K
MIpEAMETY, OJIEPKATh TEMATUKY YPOKOB.

AKTYaJIbHOCTH IPOrPaMMbl 00YCJIOBJIEHA BCEM BBILIENIEPEUNCIEHHBIM, a TAK)KE TEM, YTO
OHa CcHocoOCTBYeT (OpPMHPOBaHHIO OoJiee CO3HATEIbHBIX MOTHBOB YUEHHS, COAEHCTBYET
MOITOTOBKE YyYalllUXCs K JanbHeWleMy oOydeHHIO0, OPUEHTHpPOBaHA Ha Pa3BUTUE JIMYHOCTH,
CMOCOOHON YCHEIIHO HHTETPUPOBATHCSI U OBITH BOCTPEOOBAHHONH B COBPEMEHHBIX YCIOBHSAX
*u3HU. JlaHHas mporpaMMa JOCTaTOYHO YHHUBEpCajdbHA, HMMEET OOJBIIYI0 MPaKTUUYECKYIO
3HaYMMOCTb. OHa JOCTYITHA 00Yy4YaOIMMCS.

YpoBeHb nporpaMmsbl onpejieneH kak 6a3oBblii. HaunHats n3yueHue nporpaMMbl MOKHO
c 0ol Tembl; Kaxaas M3 HHMX MMEET pa3BUBAIOLIYI0 HAlpaBlIE€HHOCTh, IporpamMma
npenycMmarpuBaeT nuddepeHuanio Mo YpoBHIO MOATOTOBKM oOywaronmuxcs. [Iporpamma
paccunTaHa Ha OJHOBPEMEHHYIO pPadOTy C JAETbMHM C pa3HbIM YpPOBHEM MaTeMaTHYeCKOM
MOATOTOBKH, PEIIEHUE BBIJACIEHHBIX B MpOTrpaMMe 3a/ay CTaHET JOMOIHUTENBHBIM (HaKTOPOM
(dhopMHUPOBaHHS TIOJIOKHUTEIPHOW MOTHMBAIIMM B M3yYE€HWHW MATEMAaTHKH, MOHUMAHWU €IWHCTBA
MHpa, OCO3HAHWU TIOJOXKEHUS 00 YHHBEpCaJbHOCTH MaTeMaTW4YecKuX 3HaHui. JlaHHas
IporpaMMa HMMeEeT MpUKIaJAHOEe M 00pa3oBaTelbHOE 3HA4YEHHE, CIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO0 MBIIUICHUS Yy4YalluXCsl, HAMEUYAaeT M HCIONb3YET LEIbI psa MEKIPEAMETHBIX
CBsI3eil.

@opMbl 3aHATHIA: TIEKIIUHU C dJIEMEHTaMU OeceIbl, BBOJHBIC, SBPUCTHUECKHUE 1 aHATUTUIECKIE
Oecenpl, paboTa 1Mo Tpynmnam, TeCTUPOBAHUE, BHITOJTHEHUE TBOPUYECKUX 3a/IaHH, TT0O3HABATEILHBIE
Y UHTEJUIEKTYaJbHbIE UTPBl, TPAKTUUYECKHE 3aHATHUS, KOHCYJIbTAllUU, CEMUHAPBI, TPAKTUKYMBI.
Mertoast 1 popmbr 00ydeHust onpenenstorcs TpedoBanusmu OPI'OC, ¢ yueToM WHIMBHIYATBHBIX
1 BO3PACTHBIX OCOOCHHOCTEH y4YalIuXCsl, PA3BUTHUS U CAMOPA3BUTHUS TUYHOCTH. B CBS3M ¢ 3TUM
ompe/ieIeHbl OCHOBHBIE MPUOPUTETHI METOANKH PeATU3aI[UU TTPOTPAMMBI:

¢ oOyueHHe yepe3 ONBIT U COTPYAHUYECTBO;

¢  UHTEPAaKTHBHOCTH (paboTa B MajbIX IPYIIax, POJIEBbIE UTPhl, TDEHUHTH, BHE 3aHATHUH -
METO/I IPOEKTOB);



¢ JIMYHOCTHO-JIEATEILHOCTHBIN U CYObEKT—CYOBEKTUBHBIN 1MOX0/1 (O0IbIIICe BHUMAHUE K
JIMYHOCTHU yqaLueroc;I, a HC LICJIsIM yT-II/ITeJISI, paBHOHpaBHOG nux B3aHMOHCﬁCTBHC).

Bo3pact oOyuawmmxcsi: Tnpemaraemas mporpamMma  Kpyxkka —«MaTtematudeckas
BEpTUKAJIb» MpeaHa3HaueHa s ydammxes S -11 kmaccoB MAOY I'mmuazus Nel (11-18 ger), ¢
Y4ETOM BO3PACTHBIX BO3MOXKHOCTEH BOCHPHSITHS M YCBOCHHUS TEOPETUYECKOrO Marepuaia u
MPAKTUYCCKHUX 3aHITUH.

Cpoku peaamu3anum: nporpamma IocTpoeHa o MOAYJIbHOMY IIPUHIUITY U pPaCCUMTAaHA HA
7 aer. OnHAKo ydaliuecs UMEOT BO3MOXHOCTb IPUHATH y4acTUE B IIporpaMMme U B TedeHue 1
roza.

Pe:xxum 3ansaThid:

5 xitacc — 8 kiace (17 y4eOHBIX 4acoB): 3aHATHS POXoaAaT 1 pa3 B 2 Hemenn.
9 knacc (33 yueOHBIX Yaca): 3aHITUS POXOAT 1 pa3 B HeTeIo.

10 xiacc (68 yueOHBIX 4acoB): 3aHATHS TPOXOAT 1 pa3 B HeAe 10 110 2 Yaca.
11 xmacc (66 yueOHBIX 4acoB): 3aHATHs MPOXoasAT 1 pa3 B HemesIo o 2 Jaca.

1.2.less 1 3a1a44 POrpaMMbI

Leas nporpaMmmsl — GOpMHUPOBAHUE MPEJCTABICHUS O MaTeMaTHKE Kak O (hyHIaMEHTAIbHOU
o0jacTu 3HaHUS, HEOOXOAMMOM Uil MPUMEHEHHUS BO BceX cdepax 0OIeueroBeUecKoil KU3HY;
yrIyOJieHHEe W pacIIMpEeHHWEe MaTeMaTHUYECKUX KOMIICTCHIMH; pPa3BUTHE HWHTEIUICKTYaJbHBIX
CHOCOOHOCTEN ydamuxcsi, 00OOIIEHHBIX YMCTBEHHBIX YMEHUH; BOCHHTAHHWE HACTOMYMBOCTH,
WHULMATUBBI, CAMOCTOSATEIBbHOCTH, CO3/IaHUE€ YCJIOBUH i1 camMopead3alMM ydaluxcs B
nporecce yu4eOHO! AeSTeIbHOCTH.

3agauu o0yueHus:

¢ pacIIMpUTH MPEACTABICHHUE O cPepax MPUMEHEHUS MAaTEMAaTUKH B €CTECTBEHHBIX HayKax,
B 00J1aCT TYMaHUTAPHOM JEATEIHLHOCTH, UCKYCCTBE, IPOU3BOJICTBE, OBITY;

¢ COBEPIICHCTBOBATh U YIIYOJSATh 3HAHUS U YMEHUSI YHAIIIUXCS C YIETOM WHIUBUTYTBHOU
TPACKTOPUHU OOYyUCHHUS;

*  YUYUTH crocobaM IOMCKa Ociin ACATCIbHOCTH, ITOHMCKA U 06pa6OTKI/I I/IH(i)OpMaI_II/II/I;
CUHTE3UPOBATDb 3HAHUA.

3agauu pasBuTHA:

¢ CrOCOOCTBOBATh Pa3BUTHIO OCHOBHBIX MPOIIECCOB MBIIIJICHUS: YMEHUE aHAIU3UPOBATH,
CpaBHUBATh, CHHTE3UPOBATh, 0000IaTh, BEICIATH IIABHOE, TOKA3bIBATh, OMPOBEPTATH;

¢ pa3BHBATh HABBIKH YCIICITHOTO CAMOCTOSATEILHOTO PEIICHUSI TPOOIIEMBI;
3a1a4u BOCIIUTAHUA:

] BOCIIMTBIBATb aKTUBHOCTb, CAMOCTOATCIIBHOCTh, OTBETCTBCHHOCTD, KYJIBTYPY O6HI€HI/I$[;
Croco0CTBOBATh (POPMUPOBAHUIO OCO3ZHAHHBIX MOTHBOB OO YUCHHUSI

1.3.Conep:xanue nporpaMmmsl

Kypc noctpoen no moaynsHOMY npuHIuity. [Ipuuem n3ydenue yactu MOIYsIsl MOXKET OBbITh
OCYIIECTBIICHO B TEUEHHE OJHOTO TojJia OOyYeHUs, a YacTH B TEUCHHE APYroro (C MPHUBSI3KOH K
M3YYEHHUIO JTaHHOM TeMBl B IIKOJBHOHM mporpamme). B Toxxe Bpems Ha Oojee mo3aHeM 3Tarme
U3y4eHUSI MOJIYNS paccMaTpHBaeMble BOINPOCH PACIIMPSAIOTCS M YCIOXHSIOTCA. B Hawane



TpeTbero rojga oOydeHHs IO MporpamMme mnpexnoiaraercs monayiab «lloBropeHue», rae
o0yyJaroIuecs akTyaqTu3upyIoT 3HAHUS, TIOTy4YE€HHBIE 110 paHee U3YYEHHBIM MOTYIISIM.

S Ky1ace
YueOHO—-TeMaTHYEeCKH TUIaH
No Haspariie KonnuecTBo yacos DOpMBI IIPOBEACHUS DopMbl
Bcero aTTecTauuu
/0 | pa3aena, TEMBbI Teopus | IIpakTuka
4acoB (KOHTpOJIA)
1 | CroxerHbie 1 OOcyxnenue
3ajauu, 05 05 MIPAKTUKYM
pelnraeMeie ¢
KOHIIa
2 | «IlepenpaBbi» 1 05 05 OO6cyxnenue
' ' MIPAKTUKYM
3 | YucnoBble 1 [TpakTukym
0,5 0,5
peOych COpPEBHOBAHUE
4 | 'eomerpusi: 1 becena
3a/1a4M Ha 0,5 0,5 MOJICJIUPOBAHUE
paspesaHue
5 | [loBTopenue. 1 Urpa
Maremarrueckoe 0,5 0,5 2
COpPEBHOBaHHE S
6 |IlepeceucHue u 1 HccnenoBarensckas %
<
o0beTMHEeHNE 05 05 pabota 2
MHOKECTB. b=
Kpyru Diinepa <
(&)
7 | 3apaua Ilyaccona 1 OOcyxnenue =
(3amaumn Ha 0,5 0,5 MIPAKTUKYM o
TIepeTUBaHNUA) %
8 |T'eomerpus: muct 1 becena 2
0,5 0,5 -
Meobuyca MO/IEJINPOBAaHUE
9 3aHUMAaTeNbHbIE 1 ObcyxaeHue TECT
3aJauu Ha 0,5 0,5 MPaKTUKYM
TIPOIICHTHI
10 | 3HaKoMCTBO C 1 Hccnenosarensckas
JIOTUKOM: «BCE» aboTa
: 0,5 05 |P
«HEKOTOPBIEY,
OTpHIIaHUE R
11 |Cymmawu 1 Ob6cyxnenue 5
cpenHee 0,5 0,5 MIPaKTUKYM =
apuMeTHIecKoe é
12 | 3agauu Ha 1 HccaenoBarenbckas g
YETHOCTb: 0,5 0,5 pabota 13
qyepeIoBaHue a:)"
13 | «O6x01B1» 1 Oo6cyxaeHne 5
0,5 0,5 =
MIPAKTUKYM o
=
14 | «B3BemmBanusy 1 05 05 OO6cyxnenue S
MIPAKTUKYM s
15 | CroxeTrHble 1 OO6cyxnenue TECT
3a/laui Ha 05 05 MPAKTUKYM
COBMECTHYIO
paboty
16 |3agaun Ha 1 0,5 0,5 Uccnenosarensckas




YETHOCTb: pabora Habmronenue,
pa3bueHue Ha CaMOKOHTPOJIb
napsl
17 | Jloruueckue 1 05 05 [TpoekTHas pabora
3a1a4u ' '

Hroro 17 4. 8,5 8,5

Conepxanue yueOHOro miaHa

CrokeTHBI€ 3a/1a4M, pelaeMble ¢ KOHIIa. MeToauka perieHust TeKCTOBbIX 3a1a4. [lonstue
TEKCTOBOM 3aJauu, CIOKETHOM 3a/auyM, BUABI 3aj1a4. UTeHHe yciloBUS 3a/1a4yd, aHAJIU3 YCJIOBUS
3amaun. Pabora ¢ nndopmarmei.

«[IepenpaBb». OMH U3 TUIIOB CIOXKETHBIX 3a1a4.lIpumep 3agaun: Bonk, ko3a u kamycra.
Ha Oepery peku cTOUT KPECTbSIHUH C JIOJKOM, a pJIOM C HUM HAaXOJAATCS BOJIK, KO3a U Kalycra.
KpecTbsiHuH JOKEH MepenpaBUThCS caM M IIEPEBE3TH BOJIKA, KO3y M KaIlyCTy Ha JIpyroi Oeper.
OnHako B JIOJKY KpOME KPECThsIHMHA ITOMEIAeTCs JIMO0O TOJIBKO BOJIK, JINOO TOJIBKO K032, 100
TOJIbKO KarycTa. OCTaBIATh K€ BOJIKA C KO30M WIIM KO3y C KamycToi 0e3 MpucMOTpa HEIb3sd —
BOJIK MOXET ChECTh KO3y, a K03a — Karycty. Kak qomkeH Bectu ce0s KpecThIHUH?

Yucnoseie pedychl. [lonstre umcioBoro pedyca. YciaoBue 4ucioBoro pedyca. Bumsr
pedycoB. IlpaBuia BOCCTaHOBIEHHS 3amUCH YHUCIOBOTO pedyca. OOcyxkaeHue peleHus
YHCIIOBBIX PeOyCOB.

B OGonpmmHCTBE mpeanaraeMble pedyCchl JOKHBI UMETh HECKOJBKO TMPAaBUIIBHBIX
pactdpoBOK, 3TO MO3BOJIUT OOPOTHCS € peuIeHUus MU ITyTeM moadopa. B aTom ciyuae kaxmas
3a/1aya MOXKET OBITh IIPeIOkKeHa JIsl paOOTHI HA ABYX YPOBHSX:

v HAWTH Kakoe-HUOYIb pelieHne, HAaTH KaKk MOYKHO OOJIbIIE PEIICHHIA,

v HAWTH BCE PELICHUS U JOKa3aTh, YTO IPYTUX PELICHUN HET.

JUis mpaBUJIBHOTO JI0Ka3aTelbCTBAa BO BTOPOM CcCllydae, Kak IPaBUIIO, HEOOXOIMMO
pa3o0paTh BCE clydau B Pa3BETBJICHHOH JIOTHYECKOM CXEME.

I'eomeTpus: 3aa4yu Ha pazpe3aHue. 3aladaMy Ha pa3pe3aHue yBJIEKaJINCh MHOTHE yUEHBIE
C JIpeBHEHIINMX BpEeMEH. 3aJaud Ha pa3pe3aHHue NMOMOTaloT KaK MOYKHO paHblie (pOopMHpPOBATh
reOMEeTPHUECKUE MPE/ICTaBICHHUs Y IIKOJIBHUKOB Ha pa3HooOpa3HoM marepuane. Ilpu pemenun
TaKMX 3aJla4 BO3HUKAET OUIYLIEHHE KPAacoThl, 3aKOHA U MopsAaka B npupozae. Ha nepsom stane
pEKOMEHAYeTCs pacCMOTPEeTh 3aJjaud Ha Kieryaroil Oymare. 3agaud, B KOTOPBIX pa3pe3aHue
¢buryp (B OCHOBHOM 3TO KBaJpaThl U MPSIMOYTOJILHUKH ) UJET I10 CTOPOHAM KJIETOK.

Jlanee MOTyT paccMaTpHuBaThCs 3a/1a4u, CBI3aHHbIE C UTypaMU-TIeHTaMUHO. [leHTaMuHO
, U3HayYalbHO, (OT Jp.-Tpey. MEVTO MATh, U JOMUHO) — MSATHUKIETOYHbIE MOJIMMHHO, TO €CTh
IUIOCKUE (PUTYpPBI, KaXKas U3 KOTOPBIX COCTOUT M3 MATH OMHAKOBBIX KBA/IPaTOB, COEIMHCHHBIX
MEXy cO00 CTOpOHAMHU («XOIOM JIabu

3amaun pa3OMeHMs IUIOCKOCTH, B KOTOPBIX HYKHO HAaXOJAWTh CIJIOUIHbIE pa30ueHus
MPSIMOYTOJIBHUKOB Ha IUIUTKU HPSIMOYTOJIbHOM (OpPMBI, 3aJladyd Ha COCTaBJIEHHWE MapKETOB,
3aJaun 0 HauOoJiee IUIOTHOM yKiajnke (GuUryp B NpsMOYTOJbHHKE WJIM KBaJpare, 3ajadyd, B
KOTOpBIX OJ1HA (UTYypa pa3pe3aeTcsl Ha YacTH, U3 KOTOPBIX COCTaBISETCs Ipyras Qurypa.

Ilepeceuenne u oObenuHeHue MHoxkecTB. Kpyru Diinepa. Ilonstue MHOXecCTBa,
nepecevyeHrne MHOXKECTB WM WX oObeamHeHue. Kpyru Ditnepa kak reoMeTpudeckas cxema, C
MOMOIIIBI0 KOTOPOH MOXKHO M300pa3uTh OTHOIICHUS MEXAY IMOAMHOKECTBAMH, C IIEINIbIO
HarjsgHoro mnpezacrasieHus. lcnonb3oBanue kpyro Oiliepa npuaeT 3ajadaM anredpsl
MHO’KECTB HaIJIATHOCTh U MPOCTOTY. DTa TEMa MOXET MOCIYKUTh XOPOIIUM ITOBOAOM IS TOTO,
9TOOBI paccKa3aTh y4aluMcs OKU3HU U IesTebHOCTH JIeoHapaa Dinepa u ero Tpyaax.

3amaya Ilyaccona (3ajaun Ha nepenuBaHus). ONHOM M3 caMbIX HM3BECTHBIX 3aJad Ha
nepenuBanue sBisercs 3amada Cumeona [lenm Ilyaccona, 3HamMeHUTOro (PpaHITy3CKOTO
MaTeMaTHka M (u3nuka. B naHHON TeMe paccMaTpuBaeTCsl pellleHHe 3ajad Ha MepeluBaHue
paznuuHbiMU MeToaMu. CyThb 3THX 3aJad CBOAMTCS K CIEAYIOIIEMY: UMesl HECKOJIBKO COCYJIOB
pasHoro oobvema, OMH U3 KOTOPBIX HAIOJIHEH JKUAKOCTBIO, TpeOyeTcs pa3feiuTh €€ B KaKOM-
700 OTHOIICHWH WIM OTIUTh Kakylo- JIMOO ee 4acThb IpU IOMOIIM JPYIMX COCYIOB 3a
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HauMeHbIllee 4YHuCIo TnepenuBaHui. B 3amavax Ha mnepenuBaHus TpeOyeTcs yKa3aTh
MOCIIEI0BATEIbHOCTh JACUCTBUM, MpPU KOTOPOW OCYIIECTBISIETCS TpedyeMoe IepeliuBaHue M
BBITIOJIHEHBI BCE YCJIOBHUS 33/a4d. B Havane 3aHATUS CIelyeT JUIIb CPOpPMYINPOBAThH 3a1ady
[lyaccona, paccka3aTh €€ UCTOPHIO, HO HE MBITAThCs €€ pemiaTh. Pemienue 3agauyu HeOOXOAUMO
HayvaTh ¢ HanboJIee MPOCTHIX MOHATHBIX 33/1a4, OCTETIEHHO MOJIBO/IA K 00IIEMY METOY.

Teomerpus: suct Mebuyca. TauHCTBEHHBIH M 3HAMEHHWTHIM JHCcT MéOuyca (MHOTIA
roBOpAT: «JIeHTa Me&buycay) mpuayman B 1858 r. Hemeukuid reomerp ABryct depaunann
M¢Ouyc, yueHHK «Kopouis MaTeMaTtukoB» ["aycca. Mictopuueckuii ouepk o Mebuyce. Heckonbko
cinoB o Tomojiorun. Jluct Mebuyca kak reomerpuueckuii o0bekT. CBoiicTBa ucta Mebuyca.
OpnnocroponHocTs. HenpepriBHOCTB. CBsi3HOCTh. OpUEHTUPOBAHHOCTD. 3arajiku jrucra Mebuyca.
[Ipumenenue nucra Mebuyca B :xu3HH. [IpoBenenue sxkcnepumMenTa ¢ auctom Mebuyca.

3anumMarenbHble 3a7aud Ha npoueHThl. [lonstue mponenra. HaxoxkaeHnue npoieHta ot
YKClla ¥ YUCIIA [0 €T0 MPOLICHTY.

3HAKOMCTBO C JIOTMKOM: «BCE», «HEKOTOpbIE», OTpullaHue. YTo H3y4yaeT JIOTHKa.
Uctopuueckuii ouepk. Ilonarue, cyxaenue, ymo3akitoueHHe. Boicka3piBaHUsA. Y TBEPKACHHUS.
Otpunanue Kkak Jjormyeckas omepanusi. Ksantop. Tema mocBsimeHa 00pa30BaHUIO
OTpHUIIATENLHBIX YTBEPKICHHH, B KOTOPBIX UCIIOJIb3YIOTCSACIOBA «BCEY», U «HEKOTOPbIe». Ha si3pike
MaTEeMaTHUKU «BCE» COOTBETCTBYET KBAHTOPY OOIIHOCTH, «HEKOTOpBIE» - KBAHTOPY
CYIIECTBOBAHUS.

Cymma u cpennee apudmerndeckoe. Ilonarusi «cpemnee apuMeTHUECKOE», BBIBOJ
COOTBETCTBYIOIIUX (POpPMYJ, U3ydeHHE TOHATUN «CPEIHsS CKOPOCTb» U «CPEOHss Macca» U
METOJIbl UX HAaXOXKJCHMsSI;, YMEHHE NMPUMEHATh 3HAHMS B MPAKTUUECKHUX 3a7auax; 3aKperieHue
apumeTHyecKux NEeHCTBUM C NECATUYHBIMU IPOOSMHU.

3ajjaud HA YETHOCTh (Yepe/ioBaHMEe, pa3doueHue Ha mapbl). [loHSATHE YETHOCTH.
[IpumeHeHne uIeW 4YETHOCTU: H3BECTHBIE YTBEPkKACHHUS. YETHOCTh CyMMBI M Pa3HOCTH
HecKoJIbKuX uucen. Mnesa «pa3OueHus Ha mapel». PemieHune 3agad OCHOBAaHO Ha IPOCTOM
HAOJIOZCHNU: CyMMa YETHOTO 4YMCjia HEYETHBIX uucen — 4verHa. OOoOmeHue 3toro (akra:
YETHOCTh CyMMbl HECKOJBKHUX YHCEJ 3aBUCHUT JIMIIb OTYETHOCTH YMCJA HEYETHBIX CJIaraeMbIX:
€CITM KOJIMYECTBO HEUETHBIX ClIaraéMblX (HE)UeTHO, TO U CyMMa — (He)4eTHa.

«O6xoapy. Ilpumepsl 3amad. 1)Pacmosnoxkure Ha TUIOCKOCTH 6 TOYEK M COCTUHUTE UX
HETIePECEKAOIIMMUCS JTUHUSMHU TaK, YTOOBI U3 KaXKJI0W TOUKH BBIXOAWIN 4 TUHUU. 2) TPOBEINUTE
6 MpsSMBIX U OTMETbTE Ha HUX 7 TOYEK TaK, YTOOBI Ha Ka)KIOMMpsMOil ObUIO POBHO TpU U3
OTMEUYEHHBIX To4eK. 3) XyI0KHUK-aBaHTapUCT HapucoBal KapTuHy —KOHTyp KBajpara u ero
nuaroHanbsl. Mor in OH HapHCcOBaTh CBOK KapTHHY, HE OTpbIBas KapaHjamia oT Oymaru uHe
IIPOBOJIS HUKaKyI0 JUHHIO JBaxbl? 4)[lemexos oOomen mecTh yaul OJHOro ropoja, mpoias
Ka)Kyt0 pOBHO JiBa pa3a, HO HE CMOT 000MTH UX, MPONIS KaXKTyI0 JIMILb pa3. MOro jau 3To ObITh?
5) 20 xoMmMaHA ChITpald TYpHHpP MO OJUMIMUCKON cucTeMme (BCTpEdaroTCsl JIB€ KOMAaH]bI,
noOeuTeNb UrpaeT Aajbllie, IPourpaBIInii BbIObIBaeT). CKOJIBKO BCETo OBLIO CHIIPAHO MaTyei?

3ajlauy Ha B3BEIIMBAHUA. 3a/1a4i Ha B3BELIMBAHKE - JOCTATOUHO PAaCIPOCTPAHECHHBIN BT
MaTeMaTHYecKuX 3ajad. B  Takux 3agadax oT pematoniero TpeOyercs JIOKaaIu30BaTh
OTJIMYAIOIIUICSA OT OCTaJbHBIX IPEIMET IO BECY 3@ OTPaHMUEHHOE YnCiIo B3BemMnBaHuil. [lonck
pelleHrs B 3TOM cllydyae OCYILECTBISETCS MyTeM ONepaluil CpaBHEHHUS, MpaBla, HE TOJBKO
OJIMHOYHBIX 3JIEMEHTOB, HO U TPYII 3JIEMEHTOB MEX,y COOOM.

TexkcToBble 3a1auyu Ha COBMECTHYIO pabory. [loHSTHE MPOU3BOIUTENBHOCTH, PalOTHI,
BpeMeHHU paboThl. POPMYIIbI, CBS3BIBAIOIINE POU3BOUTEIBLHOCTD, BpEMs U pabOTy JUIs Ciydas,
korga pabora obOo3HayeHa 1. 3amaunm  Ha  HAXOXJICHHE COBMECTHOM W  JIMYHOM
MIPOU3BOIUTENIFHOCTH M BpEeMEHHU. 3ajaud, Korja paboTa BBIPaKAeTCsl HATypalbHBIM HIIU
npoOHbIM unciaoM. HectannapTHbIN MOAX0A K HAXOKICHHUIO 0011l TPOU3BOIUTEILHOCTH.

Jlornyeckue 3amaud. Ha mepBom sTame 1enecooOpa3HO paccMOTPETbh TPH ILHUPOKO
pacnpocTpaHEHHBIX THUIIA JIOTUYECKUX 33/1a4: 3aJ]a4ul, B KOTOPbIX HA OCHOBAHUM CEPUU MOCHUIOK,
COOOMIAIONINX T€ WJIM MHBIECBEICHHS O ACHCTBYIONIUX JIUIAX, TPEOyeTCs CIenaTh OnpeaeieHHbIe
BBIBOJIBI. 3a/1a4¥l O «MYyZApenax». 3aJaun o JKelax U TeX, KTO BCEr/1a TOBOPUT IMpaBay.




6 kJiIace

YyeoHo—TeMaTu4ecKHii IJiag

KomnuecTBo yacoB

Bunw gesreapHOCTH

HJ\/?[ HaszBanue paznena, TeMbl Bcero Teopns | Tpaxtuka DopMbl TPOBEIACHUS

4acoB DOpMBI KOHTPOJIS

1 JeiicTBus ¢ qpo0siMu 1 05 05 NunuBuayansHas

' ’ pabota B mapax

2 | PemeHue TEKCTOBBIX 1 Pabota c
3aJla4 Ha IPUMEHEHUE pa3aaToyHbIM
BCeX apu(PMETUUECKUX 05 05 MaTepuaIoM, TeCT
NEHCTBHIA C
OOBIKHOBEHHBIMU
TPOOSIMH.

3 | PemeHue TEKCTOBBIX 1 CamocrosTenbHas
3aJla4 Ha HaXO0XJICHUE 05 05 pabota
JIpOOH OT YKCIIa ¥ YHCIIa ' '

I10 €ro JApooHu.

4 | PemeHue TEKCTOBBIX 1 05 05 CamocrosiTenbHas
3a/1a4 Ha MPOLIEHTHI. ! ' paborta

5 | Pemenue TekcTOBBIX 1 05 05 CamocrosTenbHas
3aJ1a4 Ha MPOIICHTHI. ! ' paborta

6 | KpyroBsie quarpaMmel 1 05 05 HccnenoBatensckas

' ’ paborta

7 3Ha4YeHHUE BHIPAKECHMUS, 1 NupuBunyanbpHas
COJIEPIKAIIeTO MOTYIIb. 0,5 0,5 pabota, pabora B

napax

8 | Pemenwue nmpocreimx 1 NuauBunyanpHas
YpaBHEHHIA, COIepIKAIINX 0,5 0,5 pabora, paboTa B
MOJTYIb. napax

9 | Iloctpoenue ¢uryp, 1 [TocTpoenue
CUMMETPUYHBIX JAHHBIM 05 05 anroputrMa
OTHOCHUTEIIHO TOYKH H pelIeHus 3a/1a4
IPSIMOU

10 | IMoctpoenue duryp, 1 [TpakTryeckas
CUMMETPUYHBIX JAHHBIM 05 05 pabota
OTHOCHUTEIILHO TOYKH H
MIPSIMOU

11 | BeposATHOCTH COOBITHSI. 1 B3aumomnpoBepka B
Pemenue 0,5 0,5 napax
KOMOMHATOPHBIX 3a7a4.

12 | Pemenne TEKCTOBBIX 1 B3aumonposepka B
3aJla4 Ha oTmpeeNieHUue napax
BEPOSITHOCTH CITyYailHBIX 05 05
COOBITHI B TPOCTEHUIIINX ' '

CITy4asix, JIOTHYECKUE
3a/1aum.

13 | [IponopumoHa bHBIC 1 05 05 O6cyxnenue
OTHOIICHUS B KHU3HMU. ' ’ pelIeHui B TpyImnax

14 | Pemenue 3amay ¢ 1 05 05 CamocTosTenpHas
MTOMOTIIBIO TIPOTIOPIIUHN ' ’ pabota




15 | Pemenue 3amau 1 05 05 OOcyxnenue
MOBBILLIEHHOM CI0KHOCTH ' ' pelIeHuil B rpymmax

16 | Maremarnueckas 1 0,5 05 MaremaTH4eCcKue
Kapycelb ’ COpPEBHOBaHUS

17 | [loxBeneHue UTOTOB. 1 1
UTOIro 17 8 9

HeiictBusi ¢ apodsmu. Apudmernueckue IEHCTBUS ¢ OOBIKHOBEHHBIMU W JIECATUYHBIMU
TpOoOsIMHU

Pemenne TeKCTOBBIX 3aJa4 Ha INpHMeHeHHe BcexX apuMeTHYeCKHX JAeHCTBUI C
00BIKHOBEHHBIMH AP00sIMH. ApudmeTnuecKkre AeHCcTBUS ¢ OOBIKHOBEHHBIMU APOOSIMU; 3aKOHBI
apu(MeTHYECKUX ACHCTBUI: IePEeMECTHTEIbHBII, COYeTATEIbHBIN, pacIpeaeTUTEeIbHBIN.
IMocTpoenue puryp, CMUMMETPUYHBIX JAHHBIM OTHOCUTEIbHO TOYKHU U NPAMOi. Y TIpaKHEHUS
B [IOCTPOCHUHU (HUTYD

Pemenue npocreifinx ypaBHeHHUil, CoAepKAMX MOAYJIb. Moayp ynca.

Pemienue TekCTOBBIX 3aJa4 apu(MeTHYECKHM Cmoco0oM. PelieHne TEKCTOBBIX 3a]a4
apu(METHIECKUM CIIOCOO0OM, COCTaBJIeHUE rPpahUIeCKUX U aHATTUTHYECKUX MOJIENEH peabHbIX
CUTYalUH.

Pemenue TeKCcTOBBIX 3a/1a4 HA NPOLEHTHI. Haxoxxaenue nporeHTa OT BEJIMUYKHbI, BETMYUHBI 110
€€ MPOLIEHTY, IPOLIEHTHOI0 OTHOLLIEHUS. 3a7au C pa3HbIMU MPOLIEHTHBIMU 0a3aMu

Pemenue 3aga4 Ha «cyXxoe BelleCTBO». AJITOPUTM PEIICHUS 33/1a4

Pemenne koMOMHATOPHBIX 3a1a4. JlocTOBEpHbIE, HEBO3MOXKHbBIE U CIIy4alHbBIE COOBITHS.
[lepeGop BapraHTOB, AEPEBO BapUAHTOB.

Peienne TekCTOBBIX 32124 HA HAXO0KAeHHMe IPOOH OT YMCJIA M YHCJIA 110 ero Apodu
[IpaBuno HaxXOXAEHHS YAaCTU OT LEJOr0 W LEJIOr0 MO €ro YacTU B OJUH MpUeM. AJITOpUTM
peuieHus 3anay

«IIponopunoHabHble OTHOLIEHUS] B KM3HW». PelieHue 3a1ay Ha COCTaBIEHUE MPONOPIHH,
MPSIMYIO U 00paTHYIO TPOTOPIIMOHAIBHBIC 3aBUCUMOCTH.

Pemenne TeKCTOBBIX 3aJay Ha onpeaeleHHe BePOSATHOCTH CJAYYaillHbIX cOObLITHH B
npocreifmux cay4dasx. bnaronpustHeie u HebnaronpusTHele ucxofsl. [loacder BeposTHOCTH
HACTYIUJICHUS WJIM HE HACTYIJIEHUS! COOBITHS B MPOCTEHIINX Cilydasix. Pelienrne TeKCTOBBIX 3a/1a4
Ha OTpe/ieTICHNE BEPOSITHOCTH CITy4YalHBIX COOBITUN B TPOCTEHININX CITydasx.

Pemenne 3a1a4 noBbIIeHHO# c10:kHOCTH. ONMMITHAHBIE 331a4H

7 kjaacce
YueOHO-TeMaTHYECKHH IIaH
Ne KonunuecTBo yacos Bune! nesrepHOCTH
~ | Ha3Banwme pa3gena, TeMsl Bcero dopmbI IPOBEIEHUS
/n Teopuss | IlpakTuka
4acoB @OpMBI KOHTPOJIA
1 TexcroBas 3agaua. Buanl 1 NunuBuayansHast
TEKCTOBBIX 3aJa4 U UX 0,5 0,5 paboTa B mapax
TIPUMEPBIL.
2 | DTambl pemeHwus 1 Pa6ora ¢
TEKCTOBOH 3a7auu. 0,5 0,5 pa3aaToYHbIM
MaTepUuaIoM, TeCT
3 CIo’KeTHBIE JIOTHYECKHE 1 05 05 NunuBuayansHas
3a1a4m. ' ’ paboTa B mapax
4 HcTrHHBIE 1 T0KHEBIE 1 05 05 NunuBuyansHast
BBICKa3bIBAHUS ' ’ paboTa B mapax
5 HcTtunHbIE U JT0XKHEIC 1 0 1 CamocTosiTeNbHast
BBICKA3BbIBAHMS pabota
6 3amauu Ha 1 05 05 HccnenoBarenbckast
I0CJIEI0BATEIbHOE ' ' pabora




IIOBBIIICHUEC U
IIOHHUXXCHHUEC LICHBI.

7 3agaun Ha 1 NnnuBuayansHast
MIOCJIE0BATEIBHOE 0 1 pabora, pabora B
MOBBILICHUE U napax
MTOHI>KEHUE 1ICHBI.

8 [IpuknagHeie 3a7a4n Ha 1 NunuBunyanpHas
JIeTICHUE BEJINYHH B 0,5 0,5 pabora, pabora B
3aJJaHHOM OTHOIICHHUHU. napax

9 Ilena ToBapa. Hauenku u 1 NunuBunyanpHas
CKHJIKH. 0,5 0,5 pabora, pabora B

napax

10 | Berbop onTuManbHOTO 1 [IpakTnueckas
BapHaHTa 3aKa3a. 05 05 pabota
AHanus Tadiaui 1
JriarpaMm

11 | /IBwxeHHE 10 TCUCHUIO U 1 05 05 B3anmMonposepka B
MPOTUB TEUCHUS. ' ’ napax

12 | JIBm>keHue HaBCTpeuy U B 1 Bzaumornposepka B
OJIHOM HAaIlPaBJICHHH. 0,5 0,5 napax

13 | JIBmwxeHue 1o 1 05 05 Ob6cyxnenue
OKPY>KHOCTHU ' ’ peuIeHui B Ipymmax

14 | IIpon3BOUTENBHOCTD. 1 05 05 CamocrosTenbHas
CoBmectHas pabora. ' ’ pabora

15 | Ompenenenue oobema 1 0 1 OOcyxnenue
BBITIOJTHEHHON PaboTHI. pELIEeHN B Tpymnnax

16 | 3amaum Ha OGacceiH, 1 0,5 Ob6cyxaenue
HATOJHSAEMBI pa3HBIMU 0,5 pEIIeHUH B TpyIax
TpyOamu 0THOBPEMEHHO.

17 | UroroBoe noBTopeHue. 1 1 MaremaTtnueckue

COPEBHOBAHMSI
UTOI'O 17 6,5 11

IIpocreiiimme TekcToBbIe 3a1a4u (2 yaca)

TexcToBast 3a71a4a. YTo 3HAYUT PELINTh TEKCTOBYIO 3a1auy. CriocoObl perieH s TEKCTOBBIX
3a1a4. Buabl TEKCTOBBIX 3aJa4 M MX MPUMEPHL. DTalbl PEIIEHUS TEKCTOBOW 3alayd. 3HAUCHHE
MPaBUILHOTO THUCHMEHHOTO O(OpPMIICHUSI PEIICHUS TEKCTOBOW 3amadyu. YepTéx K TEKCTOBOM
3a/la4e ¥ €ro 3Ha4eHHE I MOCTPOEHUS MareMaTH4ecKod mozenu. OLieHKa BBIUUCICHUH NpU
pELIEHNH TPAKTHYECKON 3a1auH.

Jlornueckue 3aga4u (3uaca)

CroxxeTHble jormdeckue 3anauu. McTuHHbIE M J0KHBIE BbICKa3biBaHUsA. llepennBanus.
BssemuBanus. [Ipunuun Jupuxie.

3amaum Ha yacTu u npoueHThl (5 yacos)

IIpouenTel. Haxoxxaenue npouenTa ot ynciaa. CpeHUN NPOLEHT U3MEHEHUS BEINYHHBI.
OOmwmit mpoLeHT U3MEHEeHHs BeTuIuHBL. [IporieHTHOe OTHOIIEeHNe. 3a/1aun Ha CMECH, PAaCTBOPHI,
CIUIaBbl. 3aJaud Ha T[OCJIEI0BaTEIbHOE BBIIADMBAHWME W BHICYIIMBAaHWE. 3ajadyd Ha
MOCJIEZI0BATEIbHOE MOBBIIIEHNE U MOHI)KEHNE 1IeHbl. 3a7aun Ha 0aHKOBCKHE MPOIEHTHI. 3aaun
Ha CJIO’KHBIE MPOLEHTHI. [IpuKkiaaHble 3a1aun Ha I€JIEHUE BEJIMYMH B 33JaHHOM OTHOLIEHHH.

3agaum Ha aBHKeHHe (3 yaca)

JIBr>KeHHE 110 TEYEHUI0 U IPOTUB Te4eHMs. J[IBH)KEHHE HaBCTpedy U B OJHOM
HanpasieHuu. [IBimkeHue mo okpyxkHocTd. ['paduk paBHOMepHOTO nBMKeHUs. [IpuMeneHue



rpau4ecKkoro crnocoda K penieHuto MPaKTHYSCKUX 3aaad. [I[puMeHeHne ToMaHbIX TpaduKoB K

PCLICHUIO 3a/1a4.

3aaum HA MPOM3BOIUTEIHLHOCTD (3 yaca)
[TpousBomutenbHOCTh. CoBMecTHas paboTa. 3agauM Ha ITUTAHMPOBAHME. 3aJayu Ha
onpejiefiecHue MPOU3BOIUTENBHOCTH Tpyaa. OmpeneneHue oObeMa BBIIIOJIHEHHOW pPalOTHI.
HaxoxneHne BpeMeHH, 3aTpadyeHHOTO Ha BBHITIOJHEHHE oObema paboThl. 3amaunm Ha OacceiH,

HaMOJIHSAEMBbIN pa3HbIMH TpyOamu.

Hrorosoe 3ansitue. Pemenne 3axa4 pasupix Tunos (1 yac)

8 kuacce
Y4eOHO-TeMaTHYeCKHH IIAH
No KonuuecTBo yacos Bunpl nesrenbHOCTH
~ | Ha3Banwue pa3zgena, TeMsl Bcero @dopMbl IPOBEIEHUS
1/ Teopus | IlpakTuka
4acoB @OpMBI KOHTPOJIA
1 | Craructuueckue 1 05 05 HCCIIEI0BATENIBCKA
HCCIICTIOBAaHUS ' ' st paboTta
2 | PabGora ¢ rpadukamu u 1 0 1 HCCIIeIOBATEIIbCKAs
JrarpaMMamu pabota
3 1 pelieHue
3amaun Ha IPOIICHTHI 0,5 0,5 3aHUMAaTEIbHBIX
3aga4
4 3ajaun Ha CMECHU U 1 PCLIICHIE
0,5 0,5 3aHUMAaTEJIbHBIX
KOHIICHTPALIUIO. sanau
5 1 pelieHue
3amaun ¢ 5KOHOMHUYECKUM
O— 0 1 3aHUMAaTEIbHbBIX
3amaq
6 VpaBHCHHA ¢ MOZYIIEM 1 05 05 UccnenoBarennsckas
pabota
7 1 NuauBunyanbpHas
HepasenctBa ¢ Moynem 0 1 paborta, pabora B
napax
8 Haxoxnenue miomnagei 1 NunuBunyansHas
TPEYroJbHUKOB Ha 0,5 0,5 paborta, pabora B
KJIeTyaToi Oymare napax
9 Haxosxnenue niomaaeit 1 NunuBunyansHas
MHOTOYTOJILHUKOB Ha 0,5 0,5 pabota, paboTa B
KJIeT4aToi Oymare napax
10 | Pemenue npyrux 3amgaq 1 05 05 ITpakTryeckas
Ha KJIeT4aTou Oymare ' ' pabota
11 | CnocoOsl 3aganust 1 05 05 B3aumornposepka B
byHKIIIN ' ' napax
12 | OrpanuveHHbIC U 1 B3aumomnpoBepka B
HEOTPaHUYCHHBIC 0,5 0,5 napax
byHKIMN
13 | IToctpoenue rpapukoB 1 05 05 Ob6cyxnenue
GbyHKIMN ' ’ pEelIeHui B TpyIIax
14 | ®yHKUMOHANIBHO- 1 CamocrosaTenbHas
rpaduyeckuit MeToxL 05 05 pabota
penieHusl ypaBHEHUHN U ' ’
CHUCTEM ypaBHEHUU




15 | I'paduxk kycouHo- 1 0 1 OOcyxnenue
nuHEeHON QyHKINN peLIeHU B Tpymax
16 | I'padux kBagpaTUIHOM 1 0,5 05 OOcyxnenue
byHKIUH ’ peIleHHIA B TPYIITax
17 | Hzpa 1 Maremaruueckue
«Mamemamuueckuit 1 COPEBHOBaHMSI
0011
HUTOI'O 17 6,5 11

Kypc moctpoen mo monynpHOMY mpuHIHy. KomndecTBO 4acoB Ha M3Y4YEHHE Ka)XIOTO MOZIYJS
yKa3aHo B Ta0uuIle

Ha3zeanue mooyns, memoi Kon-60 uacoe
Juanoru o cratuctuke. CtatucTideckue uccaenoBanms. [IpoekTHas padora 1mo 2
CTaTUCTUYCCKHUM HCCICIOBAaHUAM
Pemrenne 3aga4 ¢ MpakTHIECKUM COMIEPIKAHUEM. 3
YpaBHEHUS 1 HEPABEHCTBA CONEPIKAIIIE MOIYITb. 2
Harnsoaas reometpus. ['eomerpus Ha kireT4aroit Oymare 3
@OyHKIHA: TPOCTO, CI0KHO, UHTEPECHO 4
[Toctpoenue rpadukoB GYHKIHN COASPIKANUX MOIYIb. 2
Urpa «MatemaTtrueckuii 60i» 1
Hmoeo: 17
9 kaace
YueOHO—-TeMaTHYECKHU I TIAH
No Tema 3ansaTuit Kon- Bunrel 3ansTuii Dopmbl
/1 BO KOHTPOJIS
yacoB | Teope IIpak
TUYECKUE | THUYECKHE
| Mooynb. Mamemamuueckas nocuxa. 7
Dnemenmvl KOMOUHAMOPUKLU. 2] g
1 | BeoxgHOE 3aHsTHE 0,5 0,5 §~ =
2 | Kpyru Diinepa 0,5 0,5 S é
3 | Mpuamun dupuxie 0,5 0,5 é é
4 | PermreHue JOrH4eCcKUX 3a1a4 1 8 L
5-7 | Pemienne koMOMHATOPHBIX 3a/1a4 1 2
Il Mooynw. Aneebpa mooyns <
8 | Onpenenenne MOy YUCIIa 1 5
9 | Metoa uHTepBaoOB AJs PelIeHUs] YpaBHEHUH, 0,5 0,5 Lc.é
COJIEp>KaIINX MOJIYIb 5
10 | CgoiicTBa MOy sl U X IPUMEHEHHE 8 0,5 0,5 i
11- | Pemienne  ypaBHEHMH M HEPaBEHCTB, 2 GE
12 | coneprkammmx MOTYb 3
13 | Moxayns 1 npeoOpa3oBaHUE KOPHEH 0,5 0,5 g
14- | I'paduku GyHKIMHA, coepKalIiX MOIYb 1 1 =
15 o
1 mooyns. Texcmoswvie 3a0auu 6
16- | 3amaun Ha IBMKEHUE 2 o
17 =
18 | 3agauum Ha paboty 1 3
19 | 3agauu HaA MPOLIEHTHI 1 %
20 | IIporeHTHI B HAIICH KU3HU 1 o
21 | 3amaum Ha CMECH, CIUIaBbI 1 =




IV mooyne. T'eomempus  apxumexmypHou
2apMOHUU u opyeue NPUKTAOHbIE
2eomempuyeckue 3a0aiu
22 | CumBoa OeccMepTHs U 30J10Tast IPOTIOPIIHS 1
23 | OxHa 13 BemMuaiinnx MaTeMaTUYECKIX 3a1a4 6 1 =
24 | T'eometpus xpama 1 %
25 | Pemenue 3a1au «I'eoMeTpHs U apXUTEKTypa» 1 2,
26 | 'eomerpus u peanbHas )KU3HbD 1 E
27 | Pemienne  NpPUKIAAHBIX  FEOMETPUYECKHUX 1 =
3amaqy =
V mooyne. I[lpuxknaonas mamemamuxa 5 =
28 | Maremaruka B GU3HYECKUX SBIICHUSIX 0,5 0,5 %
29 | Maremaruka B XUMUAHU U OMOJIOTUH 0,5 0,5 g
30 | Maremaruka B OBITY 1 E
31 | [Ipodeccun u MaTemMaTHKa 1 =
32 | PenreHne MpUKIAIHBIX 33034 1 =
Obobwenue uzyuenno2o
33 | Cucremaruzamnus W3YYEHHOTO, aHau3 1 1 §
paboThI =

MoayJs |. MaTemaTH4ecKasi JOTHKA H 3JIeMeHTbl KOMOMHATOPUKH. (7 4acoB)

Ha BBOJHOM 3aHATHHM paccMaTpUBaeTCS POJIb MAaTEMATHKW B XKU3HHM YEJIOBEKa W OOIIECTBa,
MPOBOJUTCS MHCTPYKTAX IO TEXHUKE Oe30macHOCTU. PaccMaTpuBarOTCsS OCHOBHBIE TOHSTHS
MaTeMaTUYeCKOW JIOTUKH, TEOpUU MHOXKECTB, IpPUMEHEHUE KpyroB Oinepa. Pemenue
KOMOWHATOPHBIX 3aja4, MPUMEHEHHE MpHUHIUMNA Jupuxie, pemeHne pa3iMuHbIX JOTHYECKUX
3aj1a4.

Monyas Il. Anreépa moayJsi. (8 yacoB)

IlonsTrie MOy 4MCIAa M aCHEKThl €ro npumeHeHus. CBoiicTBa Moayssd. MeTron MHTEpBAJOB.
Pemenue ypaBHeHuil. Pemienue HepaBeHCTB, COlEpKaLIUX MOAYIb IOCPEICTBOM PABHOCUIBHBIX
nepexonoB. llpunoxxenue Monayns K NpeoOpa3oBaHUSAM paaukaioB. [Ipuembl mocTpoeHus
rpadukoB PYHKINH, COAEPKAIIUX IEPEMEHHYIO 110J] 3HAKOM MOJYJIS.

Moayas I11. TekcroBbie 3axaun. (6 yacos)

OCHOBHBIC THIIBI TEKCTOBBIX 3agay. AJ'IFOpI/ITM MOZACIIMPOBAHUA TPAKTHYCCKUX CI/ITyaHI/Iﬁ n
HCCIICA0BaHNA IMOCTPOCHHBIX MO}IGJ’IGﬁ C HCIIOJIB30BaHHWEM allapara anre6pH. 3amaun Ha
PaBHOMCPHOC JIBUKCHHC. 33.,[[3‘-11/1 Ha JABMXKCHHUC II0 PCKC. 3az[atn/1 Ha pa60Ty. 33.,[[3‘-11/1 Ha
IMPOLCHTEI. 3amaul Ha CMECH U CIUIABHI. 33)13‘—11/1 Ha M[IPONOPHHUOHAIIBHBIC OTHOIICHUA.
ApI/I(bMCTI/IquKI/IC TCKCTOBBIC 3aJa4H.

Moayas 1IV. T'eomerpus apXuTeKTypHOM TapMOHMM M Jpyrue NPHKJIAJHbIE
reomerpuyeckue 3agaqu. (6 4acos)

PaccmarpuBaercss mpakThueckas 3HAUYMMOCTb TE€OMETPUYECKUX 3HaHMM. MareMaruuyeckue
aCIeKThl BO3BEJIECHUS ApPXUTEKTYpHBIX WIEIEBPOB MPOLIIOro. 30J0Toe cedeHue. Jlemocckas
3agava. ['eomerpuueckue 3agay, COPMHUPOBAHHBIE KaK CIEJICTBHS PELICHUS apXUTEKTYPHBIX
npo6useM. Perienne npukiIagHeIX T€OMETPUYECKUX 3a/1a4.

Monyasb V. [Ipukiaagnas matematuka. (5 4aco)

PackpbiBaeTcs nprMEHEHHE MAaTEMATUKH B PA3JIMYHBIX cepax IesTeIbHOCTH YeJIOBEeKa, €€ CBSI3b
c ApyrumH mpenmeramu. Pernenue 3amad ¢ (U3NYECKUM, XUMHYECKUM, OHOJIOTMYECKHM



conepxanueM. [[puMeHeHre MaTeMaTHYECKUX MMOHATHH, (OpMYN U ITpeoOpa3oBaHuil B OBITOBOM
MPaKTUKe. YMEHHE TIOJbh30BAaThCs TaOJIMIIaMH M CIPAaBOYHHKAMHU. PellleHue pa3jinyHbIX
IMPUKIAAHBIX 3aaa4.

O0001meHue nzyyennoro (1 yaca)

0O0001IeHrEe ¥ cucTtemMaru3anus 3Hauui. Utorosoe 3aHsrue.

10 — 11 xnace
YueOHO—TeMaTHYeCKH TVIaH
Ne Tema monyins Kon- Buel 3anaTHR Dopmbl Dopmbl
1/ B0 | Teope Ipak KOHTPOJIS
I 4aco | THYECKH | TUYECKH 3aHATUH
B |e e
1. | Moayabp «Ymcaa. 9 4 7
IIpeoOpa3zoBanus»
1. | JeauMocCTh HEIbIX 4 1 3 MuH#u-JIeKLHS, Habmroaenue,
1 | gncen IMPAKTUKYM, UTPa | CaMOCTOSTEIbH
ast pabora
1. | IIpeoGpazoBanus 2 1 1 [IpakTukym, HaGmonenue,
2 | UppanMOHAIBHBIX 3aHsTHE- TECTUPOBAHUE
BbIpaKEHUI o0cyxieHue
1. | [IpeoOpazoBanus 3 1 2 MuHU-TIEKIHS, HaGmronenue,
3 | mokasarenbHbIX [IPAKTUKYM, Bzaumonposep
BBIPaKCHIH o0CyXIeHHE Ka yYaIuMucs
ApyrT apyra
2. | Moayasb 16 5 11
«TekcroBbIC
3a1aum»
2. | 3agaun Ha 3 1 2 [Ipaktuxym, urpa | Habmonenue,
1 | nBwxeHue caMonpoBepKa
2. | 3agaun Ha 3 1 2 [Ipaktuxym, urpa | Habmonenwue,
2 | COBMECTHYIO CaMONpoBepKa
paboty
2. | IIponieHTHBIE 2 1 1 IIpaktukym, urpa | Habmonenue,
3 | BBIYHCIICHUS B CaMONpoBepKa
KU3HCHHBIX
CUTYAIHIX
2. | 3amaun, cBI3aHHBIE 3 1 2 [TpakTukym, HabGmroneunne,
4 | c GaHKOBCKUMU 3aHsTHE- caMomnpoBepKa
pacuéramu KOHCTPYHUPOBaHU
e
2. | 3amaun Ha cMecH, 3 1 2 [IpakTukym, Habmroaenue,
5 | craBel, pacTBOPBHI. 3aHATHE- B3aHMOITPOBEPK
KOHCTPYHUPOBaHU a
e
2. | 3agauu Ha 2 -/- 2 3auarue- TectupoBanmue,
6 | onTHManIBHOE o0cyxKeHue, 3a4yer
pelreHue KOHCYJIbTaITHS
3. | Moayasb 11 5 11
«YpaBHeHMus,




CUCTEeMbI
YPaBHEHHUII»

3. | YpaBHeHHUs B LIEJBIX 2 1 MuH#u-JIeKIHS, Habiroaenue,
1 | uucnmax MPaKTUKYM TECTUPOBAHUE
3. | UppannonanbHeie, 4 3 [TpakTukym CamomnpoBepka,
2 | moKasaTebHbIe, B3aUMOIPOBEPK
norapuMuUecKue a
YpaBHEHUS
3. | Cucrembl 2 1 [TpakTukym Hab6monenue,
3 | ypaBHEHUH
3. | Pemenne 5 4 3aHarue- Hab6ironenue,
4 | ypaBHeHHI U o0cyXJeHue,
CHUCTEM ypaBHEHHI KOHCYJIbTaIus, Tectuposanue,
¢ mapameTpamu UCciIen0oBaresbek | CaMOIPOBEPKA,
as pabota, pabora 3a4er
¢ 6nankamu EI'D
4. | Moayab 13 9
«Hepagencrna,
CHCTEMBI
HEPaBeHCTB)»
4. | Mertoa nunTepBajioB 1 1 JICKITHS, Hab6ironenue,
1 | ans panMoOHANBHBIX MPAKTUKYM, CaMOIIPOBEpKa
HEPaBCHCTB
4. | ppauuoHanbHbIe, 4 3 [TpakTukym, HaGmonenue,
2 IIOKa3aTCJIbHBIC, 3aHATHUC- CaMOIIPOBEPKaA
sorapupMuUecKre o0cyxieHue
HEpaBEHCTBA
4. | Cucrembl 3 2 ITpakTukym HaGmonenue,
3 | HepaBeHCTB caMoIIpoBepKa
4. | O600IIEeHHBIH 4 3 O0630pHast HaGmonenue,
4 MCTO UHTCPBAJIOB JICKIIYs, TGCTI/IpOBaHI/Ie,
NIpaKkTHKYM, CaMOIPOBEPKa,
KOHCYJIBTAUSA, | o0
pabora ¢
6nankamu EI'D
5. | Moayasb 14 10
«Tpuronomerpus»
5. | [IpeobpazoBanust 3 2 MuUHU-TIEKITHS, HaGmonenue,
1 | tpuronomerpudeck MPAKTUKYM, TectupoBanue,
X BBIPAKEHHH KOHCYJIbTAIHUS CaMOIPOBEPKa
5. | Tpuronomerpuueck | 5 4 [IpakTukym, HaGmonenue,
2 | ue ypaBHEHHS MUHU-TICKITUS IPOBEPOYHAs
pabota
5. | Cuctembr 3 2 [IpakTukym, Habmronenue,
3 | TPUTOHOMETPHUIECK 3aHsTHE- B3aUMOIIPOBEPK
WX ypaBHEHUI o0cyxeHne a




5. | IIpocretimme 1 2 3agsarue- Habmronenue,

4 | TpUroHOMETpUYECK o0cyXJeHue, 3ayeT
Ve HepaBEeHCTBA MPAKTUKYM,

KOHCYJIbTAIHS,

6 | IoBTOpeHHE N 2 [TpakTukywm, Habmoaenue,
OﬁOﬁmeHl/le Hpe?)eHTaI_[I/II/I B3aHMOIIPOBEPK
HU3Y4Y€EHHOT0 obyuarommxest | 5

7 | AToroBoe 3aHsiTHe 2 [TpakTukym, TectupoBanue

KOHCYJIbTAIUS
o0cyxaeHne
11 kaace
YyeOHoO-TeMAaTHYECKHU i NJIaH
Ne Tema Monyis Koin- Buppl 3aHATHI DopMbI 3aHATUI @opMel
Bo | Teope [Ipax KOHTPOJIS
1| 4aco | TUYECKH | TUYCCKH
B |¢€ e

1 Monayab 8 8
«IloBTOpEHUE)

Ypera, 2 - 2 [IpakTukym, Habimroaenue,

11 3aHsATHE- B3aUMOIIPOBEPK
[IpeobpazoBanus

o0Cyx1eHue a

> VpaBHCHNS, CHCTEMBI 2 - 2 [TpakTukywm, Hab6monenue,

2 | ypanHenuii 3aHsTHE- B3aUMOIIPOBEPK

oOcCyxeHue a

L3 Hepasetcrsa, 2 - 2 [IpakTukym, Habmonenue,

3 | ccrems: nepaseHcTs 3aHsTHE- B3aUMOIIPOBEPK

o0cyxIeHue a
2 - 2 [IpakTukym, 3auer
1.4 | TekcToBbIE 3a0a4N 3aHsATHE-
o0cyxIeHue

2. | Moayab «®@ynkmun. | 11 4 7
Koopannartsl n
rpagukm»

2.1 | TloctpoeHue 4 2 2 Munu-nexiusa, | HaGmromenue,
rpaduxoB GyHKIMI 1 MPaKTUKYM IIPOBEPOYHAs
3aBUCHMOCTEH, pabota
coJIep KaliX 3HAK
MOJTYTIS

2.2 | I'paduku ypaBHEHUI 4 1 3 [Ipaktukym, | Habmopenwue,

3aHsATHE- uccie0BaTeNb
KOHCTPYMPOBAHU | CKUH IIPOEKT
e

2.3 | I'padmaecknii criocod 3 1 2 3aHsTHE- Habmonenue,
Ipe/ICTaBICHUS o0CyXJieHHue, | TeCTUPOBaHHE,
uHpopManuu JMaJor, Urpa, | CaMOIPOBEPKA,

KOHCYJbTAIUs, | 3a4eT




pabota c

Omaukamu EI'D

3. | Moayab 13 4 9
«IIpou3BoaHas u ee
NpUMeEHEeHHe»

3.1 | T'eomerpuyeckuit 5 2 3 O063opHas HaGmonenue,
CMBICJI TPOU3BOTHOM JICKIIHS, CaMOIIPOBEpPKa

MPaKTUKYM

3.2 | UccnenoBanue 2 1 1 [TpakTukywm, Habmonenue,
(GYHKIINY C TOMOIIBIO TPOCKTHAS 3alUuTa MHUHHU-
MIPOU3BOTHOM pabota MIPOCKTA

3.3 | HaubomnpIimee u 4 1 2 HPAKTHKYM, Habmoaenue,
HauMeEHbIIIee KOHCYJIbTAIUSI, | TECTUPOBAHUE,
3Ha4YeHUE O YHKIIMH CaMOIIPOBEPKA,

3a4eT

4. | Monyanb 16 5 11
«Imanumerpus»

4.1 | 3amaum Ha penieHue 5 2 3 O0630pHas Habmionenue,
TPEYrOJIEHUKOB, JeKIus, B3aUMOIIPOBEP
YETHIPEXYTOJIbHUKOB, NPAKTHKYM Ka
BBIYHCIICHUE
IUIOINAACH TUIOCKUX
dburyp.

4.2 | 3amaum, CBSI3aHHBIC C 3 1 2 [TpakTukym, Habmonenue,
OKPYXHOCTBIO MHUHHU-TIPOEKT | 3arura

MPOEKTa

4.3 | Bektopsl. Meron 4 2 2 [TpakTukywm, Habmroaenue,

KOOpJMHAT MHUHHU-TIPOSKT | 3ammTa
MPOEKTa

4.4 | [InaHUMeTpUYECKHE 4 1 3 [IpakTukyMm, 3ayer,
3aJ1a9y MOBBIIIIEHHON KOHCYJIbTAIMsI | B3QHMOIIPOBEP
CIIO’KHOCTHU Ka

5. | Moayab 14 5 11
«CTtepeomeTpus»

5.1 | B3aumHoe 3 1 2 O0630pHas Habmronenue,
TIOJIOKEHHE MTPSIMBIX JeKIIHS, B3aUMOIIPOBEP
¥ TJIOCKOCTEM B NPaKTHKYM Ka
POCTPAHCTBE

5.2 | MHOTrOrpaHHUKH 3 1 2 [Tpaktukym™m, | HaGmonenue,

3aHsATHE- TECTUPOBAHUE
KOHCTPYHPOBaHU
e
5.3 | [Inomanu u 00bEMbI 4 1 3 [IpakTukym, Habmronenue,
MUHH-TIPOEKT | 3amura
MpOeKTa
5.4 | Bextopsl 2 0,5 15 ITpakTukym HaGmonenue




5.5 | Meton koopauHar 0,5 15 KOHCYNbTanusi, | 3auer,
pabota ¢ B3aUMOIIPOBEP
o6nankamu EI'D | ka
6. | Moayas 2 5
«KomOuHaTopuka.
Teopus
BEpPOSITHOCTEI»
6.1 | KomObunaropuka 1 1 3aHsATHE- HaGmonenue,
00CyXJIeHUE, | Pe3yJbTaThl
HPaKTHKYM, KOHCTPYHPOBa
MHHU-JICKIHS, | HUS
urpa
6.2 | Teopus 1 2 3ansTue- HaGmonenue,
BEPOATHOCTEN U o0cyxieHue,
CTaTHCTHUKA MHHU-Tekius, | | CCTHPOBaHHUE,
urpa, 3ayer
KOHCYJIBTALIHS,
pabora ¢
6nankamu EI'D
Hrorosoe 3ansTue 1 1 Kpyrastii cTon -
o0cyxeHue
COAEP/KAHUE

» Monyab «Yucaa. [IpeodpazoBanus»
JenumocTs nenslx yncel. [IpocTeie u cocTaBHbIE YHCIIA, PA3JIOKEHNE HATYPAIbHOTO YHACIIA
Ha npocTble MHOXUTeNU. [IpusHaku nenumoctu. Teopema O neneHUH ¢ OCTaTKoM. B3amMHO
npocthie yrciia. Haubonpmmii o0muit nenurens. Haumensinee ooiiee kpatHoe. [IpocTeie uncia.
IIpeoGpazoBanus HpPPaLMOHAIIBHBIX, MIOKa3aTeNbHbIX, Jorapu(pMUUECKHX,
TPUTOHOMETPUYECKUX BBIPAKECHUN.
CpaBHeHuE NENCTBUTENIBHBIX YUCEIL.
» Monayab «YpaBHEHUS
YpaBHEHHUS B LIENIBIX YUCIIAX.
PO
Q(x)
VYpaBHEeHHs1, coaepKalre NEPEMEHHYIO IO/ 3HAKOM Moy . HectanmapTHble preMsbl peeHUs
ypaBHeHMH. Vcnonbp3oBaHue CBOWCTB (DYHKIMH Ul pelleHus] ypaBHEHUM. Pa3nuuHble MeTo/bI
pEeLIeHUs CUCTEM YPaBHEHUM.
Onpenenenne mnapameTpa. PemieHue ypaBHEHMI, cOAepXalllMX IapameTpel. PemieHue
CUCTEM YpaBHEHHH C IIapaMeTpaMHu.
» Monyab «HepaBeHcTBa»
Jloka3arenbcTBO HEPABEHCTB
Pa3nuuHbIe METOIBI pELIEHUS] HEPABEHCTB
ANTOpUTM peLIEHUS HEPABEHCTB C IEPEMEHHOM 10| 3HAKOM MOJYJISL.
Pa3znnunble METOABI pElIEHUs] CUCTEM HEpaBeHCTB. CHUCTEMBI HEPABEHCTB COJEPKALINX
MIEPEMEHHYIO I10J] 3HAKOM MOJYJIS.
OO6001IeHHBII METO MHTEPBAJIOB MIPH PELLICHUH HEPABEHCTB.
» Monyab «®@ynkuuu. KoopaunaTtsl u rpagukm
I'paduku ypaBuenuii. ['paduueckuii ciocob npeacrapineHus uHGopmanuu. « CHUTHIBAHUE»
cBoiicTB (yHkuuu mo e€ rpaduky. I[locrpoenue rpapukoB GYHKIMH U 3aBHCHMOCTEN,
COJEpIKaIIMX 3HAK MOZIYJIS.
» Monyab «Ilpou3BoaHasi u ee MpUMeHEHHE»

PaBHOCHIBHOCTD ypaBHeHHUH. YpaBuenus Buaa P(X)-Q(x)=0. YpaBHeHus Buaa



DU3NYECKU U TEOMETPUYECKHI CMBbICI Mpou3BOoaHOW. [Ipoms3BogHas u HccienoBaHue
¢bynkumii. Bospacranue u yObiBaHne (QyHKIHMH. OKCTpeMyMbl. UTeHHe rpadukoB GYHKIHH U
rpaduKkoB npousBoAHoH pynkun. HanbomnpIiiee 1 HauMeHblee 3Ha4YeHUE (PYHKIIUH.

» Monyab «TekcToBbIe 3a1a4m»

ITpakTMKO-OPUEHTUPOBAHHBIE 3a1a4M. 3a1a4H Ha IPOLIEHTBHI.

3aa4yu Ha JBHKEHUE. 3a]a4l Ha JBUKEHUE 110 peKe. 3ajjaur Ha ABM)KEHUE 110 OKPY>KHOCTH.
3agaun Ha oINpeieieHne CpeHel CKOPOCTH JBM)KEHUS. 3aaul Ha COBMECTHYIO paboTy. 3ajaun
Ha CMECH U CIUIaBBL. 3a7auu Ha pa30aBieHuE.

IIpocreiimue 3anaun ¢ puznyeckumu popMmyiaamu. 3agauu ¢ GU3NYECKUM COJEPIKAHUEM,
CBOJAIIMECS K PELICHUIO JINHEUHBIX U KBaJPAaTHBIX yPaBHEHUN U HEPABCHCTB.

Haxo’xeHre HauMeHbIIero JOCTaTOYHOT0 ¥ HanOOJIbIIEr0 BO3MOKHOTO KOJIMYECTBA.

» Monyab «Tpuronomerpus»

IIpocreimme TpuroHomerpudeckue ypaBHeHHs. lIpuxiagnele 3amauu, CBOIALIMECS K
PELICHUIO MPOCTEUIINX TPUTOHOMETPHUUECKUX YpaBHEHUH W HepaBeHCTB. O0iacTb 3HAUYCHUH
TPUTOHOMETPUUYECKUX (YHKLIUH.

Pemenne TpUrOHOMETPUYECKMX YPAaBHEHHH, HEPABEHCTB M MX CHCTEM, COIEpPIKaIMX
IIEPEMEHHYIO I10J1 3HAKOM MOJYJIS.

Pemienue Oosee CI0XKHBIX TPUTOHOMETPUYECKUX YPABHEHUN U UX CUCTEM, C IPUMEHEHUEM
HECTaHJaPTHBIX METO/0B.

Hcnonp3oBaHnEe OCHOBHBIX CBOMCTB TPUTOHOMETPHUYECKHX (YHKIMI B 3agadax c
napamerpamu. TpUrOHOMETPUYECKUE YPABHEHUS, CUCTEMBI YPABHEHUH, COJIEp KAILHE ITApAMETP.

» Monyab «Komounatopuka. Teopusi BeposiTHoCTel»

Kombunatopuka. [loouepeanslii u onHOBpeMEeHHBIH BEIOOp. Pa3menienns ¢ TOBTOPEHHUSIMH,
COUYETaHHUs C MOBTOPeHUAMU. IlepecTaHOBKY.

BepositHocTs. UacToTa cOOBITHS, BEPOSITHOCTh. PABHOBO3MOKHBIE COOBITHS U MOACYET UX
BepOATHOCTH. ['eomeTpuueckass BepOsTHOCTb. BeposTHOCTH COOBITHI. Y ClIOBHAsI BEPOSTHOCTb.
HezaBucumocTts coObiTHil. BeposiTHOCT, npousBeneHHs] HE3aBUCUMBIX coObITHI. dopmyna
beprymn. Pemenue 3anay.

Cratuctudeckue naHHble. [IpeacraBieHne TaHHBIX B BHUJIE TaOIUL], AUMAarpaMMm, rpapuKoB.
[ToHsiTHE O CTATUCTHMYECKOM BBIBOJIE HAa OCHOBE BbIOOpKH. I[loHATHE M mpuMEpbl CIy4aHbBIX
COOBITHH.

» Monyab «Ilianumerpus»

MHuoroyronpHUKH. OKpYKHOCTb. YTJIbI B OKPY)KHOCTH. BnucanHas  u omnucaHHas
okpyxHocTH. [Inmomaan ninockux ¢uryp. [IpaBunbHbIe MHOTOYTOJIBHUKH.

BexTopsl. CkansipHoe npousBeieHHe BEKTOPOB. MeToa KOOpAHaT.

IInaHnMeTpuYeCcKre 3a/1a41 NOBBIIIEHHON CI0KHOCTH.

» Monyab «CtepeomMeTpus»

IIpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXAY CKPEUIMBAIOLIUMUCS MPSMBIMH. YTOJI
MEXy NMPSMOH U IJIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMU. PaccTosiHue B TPOCTPAHCTBE.

MHororpanHuky U ux cBoiicTBa. [lnomanu nmoepxHoctu M 00beMbl Tesn. COOTHOLIEHHE
MEXy 00beMaMu MOA0OHBIX Tell.

BexkTopsl. CkansipHOE IPOU3BEIEHNE, YTOJI MEXAY BEKTOPAMHU.

Metoa KoOpauHAT B MPOCTPAHCTBE.

1.4. Tlnanupyemblie pe3yJibTAThI

[Tporpamma obecrieunBaeT JOCTHXKEHUE CIEIYIOLINX PE3yIbTaTOB

JUYHOCMHbLE:

.CbOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOHICHUA K YYCHHIO, TOTOBHOCTH U CIOCOOHOCTH
00yJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPA30BaHMIO Ha OCHOBE MOTHBAIMH K OOYYEHHUIO U
MIO3HAHHUIO, BBHIOOPY JanbHElmero oopa3oBanusi Ha 0a3e OpPUEHTHPOBKH B MUpe Ipodeccuil u
npoECCUOHATBHBIX  MPEANOYTEHHIH, OCO3HAaHHOMY  IIOCTPOEHHUIO MHJUBHUYaJIbHOU
00pa3oBaTEeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX TIO3HABATEILHBIX HHTEPECOB;



¢ hopmupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

¢ popmHupoBaHUE KOMMYHHKAaTUBHOW KOMIIETEHTHOCTU B OOLIEHUH U COTPYJHUYECTBE CO
CBEPCTHHUKAMHM, CTAPIIMMH U MJIQJIIUMU B 00pa30oBaTeNbHOM, OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIIE0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJIAX JIEATEIbHOCTH;

® YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW M MHCHMEHHOHN peuH,
MMOHUMATh CMBICJI MMOCTABJIEHHOMN 3aJ]a4uM, BHICTpAaUBATh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEDHI;

¢ KDUTUYHOCTh  MBIILJICHUS, YMEHHME  pPACIO3HABATh  JIOTUYECKH  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

® KPEATUBHOCTh MBIIIJICHUSI, WHUIMATUBA, HAXOJYUBOCTh, AKTUBHOCTb IPU PELICHUU
F€OMETPUUYECKUX 3a/1a4;

* YMEHHE KOHTPOJMPOBATH MIPOIECC U PE3YIbTAT YICOHOU IEATETLHOCTH,

¢ CIIOCOOHOCTh K DSMOIMOHAJILHOMY BOCIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
peLIeHu, pacCyXAeHHIl;

MemanpeomemHoie:

® YMEHHUE CaMOCTOSITEIbHO IUIAHUPOBATh aJIbTEPHATHBHBIC MYTH JOCTHXKCHHS IIEJIeH,
OCO3HAaHHO BBIOMpaTh Hauboee 3PpPeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHBIX U TTO3HABATENIbHBIX
3a1a4;

® YMEHHE OCYIIECTBISTH KOHTPOJb MO PE3YylbTaTy U IO CIOCOOYy JIEWCTBUA HAa ypPOBHE
MIPOU3BOJILHOTO BHUMAHUS M BHOCUTH HEOOXOIMMBIE KOPPEKTHUBHI;

* yMEHHE aJIeKBaTHO OIICHUBATh MPABUIBHOCTh WM OMIMOOYHOCTH BBIMOJIHEHUS Y4eOHOM
3a/1auu, e€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHus;

® OCO3HAHHOE BJIAJICHUE JIOTMYECKUMHU ACHCTBHUSIMH OIpPENEICHUs MOHATHM, 00001IeHus,
YCTAHOBJICHUS aHAJIOTUH, KiIacCH(PHUKAIIMK HA OCHOBE CaMOCTOSITEIIBHOIO BEIOOpPA OCHOBAHHNA U
KpUTEPHUEB, YCTAHOBJICHUS POJOBHIOBBIX CBSI3CH;

* YMEHHE YCTAHaBIIUBATh MPUUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOHUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE CO3/1aBaTh, MPUMEHSITh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKHE CPECTBA,
MOJIETIH ¥ CXEMBI IS PellleHus] y4eOHbBIX U MO3HABATENbHBIX 33/1aY;

* yMEHHE OpPraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO ACSITENBHOCTH C
YYHUTENIEM M CBEPCTHUKAMH: ONPEACNATh IEIH, paclpeAciiarh GYHKIHH U POJIU YYaCTHHKOB,
o01rre crnocoObl padoThl; yMeHUE paboTaTh B TPYIINE: HAXOAUTh 00Iee pelIeHne U pa3peliaTh
KOH(UIMKTHI Ha OCHOBE COTJIAaCOBaHUsSI TO3WIMH M yd€Ta WHTEPECOB; CIyIIATh MapTHEPA,
(dbopMynpoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;

o popMUpOBaHUE W pa3BUTHE Y4YEOHOW M OOMICTIOIB30BATEIBCKOM KOMIETEHTHOCTH B
o0jacT  HUCHOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKAaLUMOHHBIX  TexHojoruit  (MKT-
KOMIIETEHTHOCTH );

¢ IEPBOHAYANBHBIE TPEJACTaBICHUS 00 UACSIX M O METoJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKHU, O CPEJCTBE MOACIUPOBAHUS SABJICHHUIN U MPOIECCOB;

* YMEHHE BHUJIETh MAaTEMaTHYECKYIO 33/1ady B KOHTEKCTE MIPOOJIIEMHOM CUTYyalluH B IPYTUX
JTUCITUTIIINHAX, B OKPYKAIOIIEM MHUPE;

* YMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX WH(OpMAINIO0, HEOOXOIUMYIO JIJIST PEIICHHS
MaTeMaTHYeCKUX MpoOJeM, U TMPEACTaBIATh €€ B MOHATHOW Qopme; MPUHUMATH PEUICHHE B
YCIIOBUSIX HETIOJHON M U30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(OpManuy;

* yMEHHE TTOHMMAaTh W UCIOJIh30BaTh MAaTEMaTHUECKUE CPEACTBA HATISAHOCTH (PUCYHKH,
YepTEeXkKH, CXEMBI U JIp.) I WLTIOCTPAINH, HHTEPIIPETAIIMH, apTyMEHTAIUH;

¢ YMEHHE BBIIBUTATh TUIIOTE3bI MPU PEIICHUU yUEOHBIX 3a7aud MOHUMATh HEOOXOAMMOCTh
UX TIPOBEPKH;

® yMEHHE TNPUMEHATh WHAYKTUBHBIE M JEIyKTHBHBIE CIOCOOBI pacCyXJCHUH, BUICTDH
pa3InyHbIe CTPATErNH PEIICHUs 3a/1a4;



¢ IOHUMaHHE CYIIHOCTU AalNTOPUTMHUYECKUX NPEANUCAHHA M yMEHHUE JeWCTBOBATH B
COOTBETCTBHUH C MPEIIOKECHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSATEIILHO CTABHUTH LIEJIN, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI ISl PEIICHHS
y4eOHBIX MaTeMaTHYECKUX MPooIeMm;

¢ yMEHUE IJIAHUPOBATH M OCYILECTBIIATH ACATEIbHOCTD, HAPABJICHHYIO HAa pEIICHHE 3a1a4
UCCIIEJ0BATEIbCKOTO XapaKTepa;

npeomemmuule:

. OBJIaZicHHEe ©0a30BbIM TMOHSATHUHHBIM alapaTroM [0 OCHOBHBIM pasjeiam
COJIep>KaHusl; MPECTaBlIeHne 00 OCHOBHBIX M3yYaeMBIX, MMO3BOJISIIOIIMX OMHUCHIBATH M U3y4daTh
peanbHbIE MPOIIECCHI U SBIICHUS;

J yMEHHE padoTaTh C MaTeMaTHYECKUM TEKCTOM (aHAIU3HPOBATh, H3BJICKATh
HEeoOXoIuMYI0 HH(pOpPMAIMIO), TOYHO M TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOW U
MUCbMEHHOM PeUr C MPUMEHEHUEM MAaTEMATHUYE€CKON TEPMUHOJIOTHH U CUMBOJIMKH, UCIIOJI30BATh
pa3nuyYHbIe S3bIKM MaTeMaTHKH, NIPOBOAWTH KiIacCU(UKAIMKM, JOTHYECKHEe OOOCHOBaHUS,
JTIOKA3aTelIbCTBAa MATEMAaTUYECKUX YTBEPKIACHUM;

o OBJIQJICHUE HABBIKAMHU YCTHBIX, MTMCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIUMCIICHHI;

J OBJIAJICHHE MAaTEMAaTUYECKUM S3BIKOM, YMEHHUE HCIIOJIb30BATh €r0 JJIsi ONMHUCAHMS
MPEIMETOB  OKPY)KAIOIIEr0  MHpa, Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTaBICHUA H
M300pa3UTEIbHBIX YMEHUH, MPUOOPETCHNE HABBIKOB IT€OMETPHUIECKIX MTOCTPOCHU;

J YCBOCHHE CHCTEMATHUSCKHUX 3HAHUH O TUIOCKUX (PUTypaxX U UX CBOHCTBAX, a TAKKE
Ha HarisiJHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJaX, YMEHHUE MPUMEHSTh
CHUCTEMATUYECKUE 3HAHUS O HUX JUISl PELICHUSI TEOMETPUUYECKUX U IPAKTUUCCKUX 3a]1a4;

. yMEHUE TMPUMEHSITh W3YYEHHBIC TOHSTHS, PE3YNbTAaThl, METOAbI JJIsi PEHICHUS
3a/la4 MPaKTHYECKOr0 XapakTepa M 3a/ad U3 CMEXHBIX JIUCHUIUIMH C HCIOJIb30BAaHUEM MpU
HEOOXOJMMOCTH CIPABOYHBIX MAaTEPUAJIOB, KAIBKYJISITOPA, KOMIBIOTEPA.

Pa3nea Ne2. Kommieke oprann3anoOHHO-NEIArOrH4eCKUX yCJA0BH, BKJIIOYAI0 NI
¢op™MbI aTTECTALINU:
2.1. ®opMBbI aTTECTALMH M OLlCHOYHbIE MATEPUAIbI

IIpoBepka u o0000menue 3HaHuil. COBpEeMEHHBIA TMpoliecc OOy4YEHHsS Tpearoaraet
cucTeMaThyeckoe, epuoandeckoe 0000IIeHne H3yUeHHOT0 MaTepHaa o TeMe, pasaeiy, Kypey,
MEXITPEIMETHBIM BOIIpOCaM. 3Hau€HHE TaKoro OOOOIIEHUS COCTOMT B TOM, YTO OHO BBOJHUT
3HaHUS B Oojiee IIMPOKYIO CHUCTEMY, MOMOTaeT y4aluMcsl MPOHUKHYTh B OOIIYI0 Hay4HYIO
KapTHHY MHpa, MPHOIIMKAET K TTOHUMAaHUI0 MHUPOBO33pPEHYECKHX NpobieM. BakHO He CTOIBKO
npuBieueHre (aKTOB M3 Pa3HBIX HAYK Ui WIUTIOCTPALMU OOIIMX IOJOXKEHUH, CKOJIBKO IMOKa3
OOIIHOCTH TEOPETHUYECKOTO OOBSICHEHUSI OOBEKTOB, M3YYa€MBIX C PAa3HBIX CTOPOH M Pa3HBIMH
METOAaMH, OOIIHOCTh METO/IOB M MpOIlecca MO3HAHUS B pa3HBIX HAYYHBIX JUCIUIUIMHAX.

3aHATHS HA KaXIOM OJTarle TPOBOASTCS B TpPYINIE, BO3MOXXHBI WHIAWBHIyaTbHEIC
KOHCYJIbTAIlMH, TPYIIIBI POPMHUPYIOTCS 110 BO3pacTy. 3aHATHE NpeAronaraeT pa3oop 3aJaHuii s
CaMOCTOSITENIbHOM paboThl, U3JI0KEHHE YUUTeNeM (MM MOATOTOBIEHHBIM YYalIUMCs]) HOBOTO
MaTepuaia, NPaKTUKyM [0 pemeHuio 3agad. [Ipu u3yuyeHHH OTIENbHBIX TEM BO3MOKHO
WCTIOJB30BaHUE MPOOJIEMHO-TIONCKOBOTO MeToaa. [lpm momdope MpakTHYECKUX —3aJaHHUi
UCTOJB3YIOTCS MPHUHLUIBI  pa3HOypoBHero oOydenusa. [lo HEKOTOpeIM TeMaM Kypca
00y4JaroImuecsi TOTOBSIT MUHU-TIPOCKTHI.

[IpenycMoTpeHO TIpOoBeIeHHE TPOMEXYTOUHBIX 3aUETOB M0 OKOHYAHUIO KaXXIOTO MOIYIIS,

BBITIOJTHEHUE TBOPUECKUX 3aJJaHUH U UTOTOBOM 3a4€THON pabOTHI.

2.2. YcaoBus peain3aiuuy NporpaMmmsbl
MamepuanbHo-mexnuyeckoe obecneuerue’. KOMIbIOTEP, UHTEPAKTUBHAS JOCKA, IIKOJIbHAS JI0CKa,
MHCTPYMEHTBI JUIsl BBIIIOJHEHUSI TEOMETPUYECKUX ITOCTPOCHUN.



Yuebnviti xabunem: CTaHAAPTHBIA Yy4eOHBIM KaOWMHET OO0Ie0o0pa30BaTEIBLHOTO YUPESKICHHUS,
OTBEYAIOIIUI TpeOOBaHUSM, TPEABIBISICMBIM K IIKOJBHBIM KaOuHeram (cMm. CaHHTapHO-
snuaemMuosiornyeckue npasuia CanlluH 2.4.2.1178-02).

OpeanuzayuonHsle ycio6us: KOJINIECTBO YaCOB 3aHATHIA B HEEIIO -1/2; KOJINYECTBO ydaIlnuxcs B
rpymie — 12-25.

2.3. MeTonnyeckne MaTepuasibl

OCHOBHBIM JUIAKTHYECKUM CPEACTBOM JUISI IPEIAraeMON MPOTrPaMMBbl KPY>KKa SBIISIOTCS
TEKCThl pacCMaTPUBAEMBIX THIIOB 3aJad, KOTOPbIE MOTYT OBITh BBIOPaHBI M3 Pa3HOOOPa3HBIX
cOopHHKOB, MOcoOui, paznuuHbix BapuantoB OI'D/El'D, otkpeiToro 6anka 3amanuii OI'3/ElD
WJIH COCTABJICHBI YUUTEIIEM.

JInsi W3JI0KEHHWs HOBOTO MaTepuasia, IMPOBEACHUS JICKIUH, I OOCYKICHHHA MOTYT
UCIIOJIb30BAThCS MPE3CHTAIINY.

st 6otee 3 heKTUBHOM pabOTHI yHaIuxcs 11e1eco00pa3sHo B KAYeCTBE TUIAKTHUSCKUX

CpPEACTB UCIOIB30BATh MEANAPECYPCHI, OPTaHU30BBIBATH CAMOCTOATENBHYIO PA0OTy YJaIlIHXCs C
UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH, B TOM YHCJIE OCYLICCTBIISTh
KOHCYJIbTAI[HOHHEIC MPOLIETyPhI Yepe3 popyM, Jat, 3JIEKTPOHHYIO TTOUTY.

2.4. KanennapHblii yueOHblii rpaguk
Bce 3anatus npoBojsatcs B pabounx kabunerax MAOY I'mmuazus Ne 1. ®opmebl 3aHATHH,
(hOpMBI KOHTPOJIS U KOJIMYECTBO YaCOB MPOMHUCAHBI B Y4eOHO-TeMAaTHYeCKOM IJIAH IIaHe.

5 kiaace
Mecsig Homep Tema 3aHsaTHA
3aHATUA
1 CroxeTHbIE 3a/1a4H, pElIaeMble C KOHIIA
CEHTSIOPh
2 «[TepenpaBb»
5 3 YucioBeie pedychbl
ORTIODE 4 I'eomeTpus: 3a1aun Ha pa3pe3aHue
5 [ToBTOpenune. MaremaTuyeckoe
HOSIOPb COpPEBHOBAHUE
6 [Tepeceuenue n o0bearHEHHEMHOXKECTB. Kpyru Ditnepa
7 3anaua [lyaccona (3agaun Ha
nekadpb TIepEJTMBAHNS)
8 I'eomerpus: nuct Mebuyca
9 3aHMMaTeIbHBIC 32129 Ha
J— MIPOIEHTHI u
10 3HAKOMCTBO C JIOTHKOI: «BCeY,
«HEKOTOpHKIE», OTPUIIAHHE

11 CymMma u cpeqiHee apuMeTndeckoe
bespar 12 3a/aun Ha YETHOCTh: YE€pPEI0BaHUE

13 «O0X0IBI»

Mapt 14 «B3BemuBaHus»

15 CroxeTHBIE 33/1a4l Ha COBMECTHYIO paboTy
anpeste 16 3amaun Ha YETHOCTh: pa3OueHHe Ha Mapsbl
Mail 17 Jlornueckue 3agauu

6 kiace
Mecsig Homep Tema 3aasaTHA
3aHATUA

CEHTSAOPD 1 JleiicTBus ¢ 1po0sIMU




Pemenne TekCTOBBIX 33124 HA TPUMEHEHHE BCEX apu(PMETUIESCKUX
NEHCTBUM ¢ OOBIKHOBEHHBIMU JPOOSIMH.

3 Penrenune TekCTOBBIX 3371a4 Ha HAXOXKIACHUE APOOH OT YMCIIA M YHCIIA
OKTSIOpb T10 ero JApodu.
4 Pemennie TeKCTOBBIX 3a7a4 Ha MPOLIEHTHI.
5 5 Perrenue TeKCTOBBIX 3a7a4 HA TIPOLICHTEI.
HOTOPE 6 KpyroBsie quarpaMMsr
eKaGpe 7 3HavyeHue BBI@XEHNS, CONEPIKAIETO MOAYITb.
8 Pemenue nmpocTeiyux ypaBHEHUH, COAEPKAIIUX MOIYIIb.
9 [Toctpoenue Gpuryp, CHMMETPUYHBIX JAHHBIM OTHOCUTEIHLHO TOUKH U
IPSIMOU
SIHBapb
10 [Toctpoenue Guryp, CHMMETPUYHBIX JAHHBIM OTHOCUTEILHO TOUKH U
NpsMOK
11 BepositHOCT COOBITHS.
Pemenne kKoMOMHATOPHBIX 3a/a4.
deppars 12 Pemrenne TeKCTOBBIX 33/1a4 HA OTPEACTICHUE BEPOSITHOCTH CITyYaHBIX
COOBITUH B MPOCTEHIIINX CITydasiX, TOTUUYECKHE 3a/1a4H.
13 [IponopuroHalbHbIE OTHOIIEHHUS B KH3HH.
Mapt 14 Pemenue 3a1a4 ¢ mOMOIIBIO TPONOPLIUN
15 Pemenue 3a1a4 MOBBILIEHHOM CI0XKHOCTH
anperb 16 Matemaruueckas Kapycelb
Mait 17 [TonBenenue UTOros.
7 xkaace
Mecsig Homep Tema 3anarus
3aHATUA
5 1 TexcToBast 3aja4a. BUbl TEKCTOBBIX 331a4 M MX MPUMEPBIL.
CeHTADPE 2 DTarnbl peleHust TEKCTOBOUM 3a1aum.
3 CroxeTHbI€ JJOTHYECKHE 3aJauu.
OKTAOpb
4 VicTuHHBIC U JTIO)KHBIE BEICKA3bIBAHUS
5 5 VicTuHHBIC U JTIO)KHBIE BRICKA3bIBAHUS
HOAOPE 6 3amaun Ha OCIIEI0BATEIHHOE MOBBIIICHUE U TIOHIKEHHE TICHBI.
5 7 3ajaun Ha TTOCIIEIOBATEIFHOE MTOBBIIICHUE U TOHM)KCHHUE IICHBI.
AKAbpE 8 [IpuknanHblie 3aa4un Ha eTICHUE BETUYHUH B 33JJaHHOM OTHOIICHHH.
9 Ilena ToBapa. HareHku 1 CKUJIKH.
STHBapb 10 Br100p onTHManabHOrO BapuaHTa 3aKasa.
AHanu3 TabauIl U AUarpaMm
11 JIBrKeHNE IO TEYEHHUIO U IPOTUB TEUEHUSI.
Pepars 12 JIBu>KeHHe HABCTPEUyy U B OJTHOM HaIPaBIICHUU.
13 JIBM>KEHHE TIO OKPY>KHOCTH
Mapt 14 [IpousBoautensHoCcTh. CoBMECTHAs padoTa.
15 Omnpenenenre o0beMa BEITTOTHEHHONW Pa0OTHI.
arnperb 16 3anauu Ha 6acceiiH, HaoIHAEMbIH pa3HbIMU TPyOaMu
OJTHOBPEMEHHO.
Maii 17 HroroBoe noBTopeHue.
8 ki1ace
Mecsn Howep Tema 3aHsATHSA

3aHATUA




1 CrarucTuyeckue uecie10BaHus
CEeHTI0pPb
2 Pabora c rpadukamu u nuarpaMMamMu
3 3amaun Ha MPOLEHTHI
OKTSOpB
4 3azayu Ha CMECU M KOHLEHTPALHIO.
5 ) 3anayu ¢ JKOHOMUYECKUM COJEPKAHUEM.
HOZOPE 6 VYpaBHEHUs ¢ MOIyJIEM
5 7 HepagenctBa ¢ mogynem
Flekabpb 8 Haxosxnenue momaseii TpeyroJbHUKOB Ha KJIeT4aTol Oymare
9 Haxoxaenue miomaeii MHOroyroJibHUKOB Ha KJIeT4aToi Oymare
AHBaph 10 Pemenue npyrux 3amad Ha KieTyaToi Oymare
11 CriocoOb1 3aganust QyHKIUH
(epars 12 OrpaHuyeHHbIE U HEOTPAHUYECHHBIE (DYHKITUH
13 [Toctpoenue rpaduxoB GyHKIMI
MapT 14 OyHKIMOHATBHO-TpadUIECKHUI METO/T peLICHHs YpaBHEHUN U CUCTEM
YpaBHEHUI
15 I'paduk KycouHO-TMHEHHON QYHKIMN
anpers 16 I'paduk kBagpaTHUHON QyHKIUN
Mai 17 Hzpa «Mamemamuueckuit 60i»
9 kiacc
Mecsin Howmep Tema 3aHsATHS
3aHATHUA
1 BBoanoe 3ansatue
——— 2 Kpyru Diinepa
3 [IpuHnun dupuxie
4 Pemenne nornyeckux 3anaq
5 Pemenne koMOMHATOPHBIX 33714
6 Pemenne koMOMHATOPHBIX 337124
OKTSIOpB 7 Pemienne kOMOMHATOPHBIX 3a/1a4
8 Onpenenenne MOy yucia
9 MeToa MHTEpBAJIOB /JIsl pELIEHUs YPaBHEHUMN, COJEPKAIIUX MOAYJIb
10 CaolicTBa MO M UX IPUMEHEHUE
—— 11 Pemrenne ypaBHeHUI 1 HEPABEHCTB, COACPKALUX MOTYIIb
12 Pemenne ypaBHEeHUI 1 HEPABEHCTB, COAECPKAILNUX MOYIIb
13 Monynb 1 peoOpa3oBaHUE KOPHEH
14 I'paduku GyHKIMIA, cCoaepKaIIIX MOTYIb
15 I'paduku pyHKUMH, cogepKamuxX MOAYIIb
AleKabpe 16 3a1aun Ha IBYOKSHHE
17 3agaud Ha JBIKEHUE
18 3anaun Ha paboTy
SIHBApb 19 3aiauu Ha IPOLEHTHI
20 [IpoueHTsI B HaIIEHN )KU3HU
21 3a1ayu Ha CMECH, CITJIaBbI
22 CumBoa GeccMepTus U 30J10Tast IPOMOPIIHS
(enpats 23 Opna 13 BenmMYalIInX MaTEMaTHYECKUX 3a]1a4
24 I'eomerpus xpama
25 Pemenue 3agau «I'eomeTpust U apXUTEKTypa»
MapT 26 I'eomeTpus u peanbHast )KU3Hb
27 Pemenue npukiaaHbIX TEOMETPUUECKUX 3aa4




28 Maremaruka B GU3HIECKUX SBIICHUSIX
29 MareMaTHKa B XUMHU ¥ OHOJIOTUH
arpeb
30 MaremaTHka B OBITY
31 [Ipodeccun u maTemaTka
. 32 Pemrenne npukinagHeIx 3ana4
vat 33 Cucrtemaru3anys U3y4e€HHOI0, aHaINu3 paboThl
10 kmacc
Mecsn Howmep Tewma 3ansaTHA
3aHATHUA
1 JlenmMMOoCTb LIETIBIX YMCell
2 JlenmMMOoCTb LIETIBIX YUCell
3 JenmumMocCTh EebIX Ynucen
—— 4 JlenuMocCTh 1EebIX Ynuces ]
5 [IpeoOpa3oBanus UppalMOHAIbHBIX BHIPAKEHUN
6 IIpeoOpa3oBaHust UPPALMOHAIBHBIX BHIPAKEHHUH
7 [IpeoOpazoBanus MoOKa3aTeIbHBIX BEIPAXKEHUI
8 [Ipeo6pa3oBanust moKa3aTENbHBIX BEIPAKEHUIN
9 [Ipeo6pa3oBanus moKa3aTeNbHBIX BEIPAKEHUI
10 3asauu Ha JABHKEHHUE
11 3agaud Ha JBIDKEHHE
12 3agaun Ha JBIDKEHHE
5 13 3a7auu Ha COBMECTHYIO paboTy
OKTADPS 14 3ajjauu Ha COBMECTHYIO paboTy
15 3amaun Ha COBMECTHYIO paboTy
16 [IponieHTHBIE BEIYUCIICHHS] B )KU3HEHHBIX CUTYaLUsAX
17 [IponieHTHBIE BEIYUCIICHUS] B )KU3HEHHBIX CUTYaLUsAX
18 3anauu, CBA3aHHbIE C 0AHKOBCKUMH pacuéTaMu
19 3anaun, cBsI3aHHbIE C 0AHKOBCKUMH pacuéTamu
20 3anaun, cBsi3aHHbIE C 0AHKOBCKMMHM pacyéTaMu
21 3aauy Ha CMECH, CIUIaBbl, PACTBOPbI
HOAGDH 22 3aauu Ha CMECH, CIUIaBbl, PACTBOPbI
23 3aJauM Ha CMECH, CIUIaBBI, PACTBOPBI
24 3ajaun Ha ONTHUMAIBHOE PEIIEHUE
25 3aJa4y Ha ONITUMAJIbHOE PEIICHUE
26 YpaBHEHHUS B LIENIBIX YUCIAX
27 YpaBHEHHUS B LIENIBIX YUCIIAX
28 HppanuoHaibHble ypaBHEHUS
29 HppanmonaibHble ypaBHEHUS
30 IToka3zaTenbHble, JOrapu(pMUUIECKIE YpaBHEHHS
Jiekadpb 31 [TokazarenbHble, TOorapuMUUECKHe YpaBHEHUS
32 Cucremsl ypaBHEHHN
33 Cucremsl ypaBHEHHN
34 Pemrenne nuHENHBIX ypaBHEHUH C IMapamMeTpaMu
35 Pemrenne kBagpaTHBIX ypaBHEHUN ¢ TapaMeTpaMu
36 PereHne TpaHCIIEHACHTHBIX YPAaBHEHUH C ITapaMeTpaMu
37 Pemrenne cucreM ypaBHEHUH ¢ mapaMeTpaMu
AHBApE 38 Pemrenne cucreM ypaBHEHUH ¢ mapaMeTpaMu
39 Meroa HHTEpBAJIOB IS PALIUOHAIBHBIX HEPABEHCTB
40 HppaunoHaiibHble HEpaBEHCTBA




41 [TokazaTenbHbIE HEPABEHCTBA
42 Jlorapugmuueckue HepaBeHCTBA
43 WppannonansHbie, OKa3aTelbHbIE, TOrapu(MUIECKHIE HEPABCHCTBA
44 CucreMbl HEPABEHCTB
Genpass 45 CucreMbl HEPABEHCTB
46 CucreMbl HEPaBEHCTB
47 O06001IeHHBIN METOT UHTEPBAJIOB
48 O06001IeHHBIN METO]T UHTEPBAJIOB
49 O06001IEeHHBIN METOT UHTEPBAJIOB
50 OO0001IeHHBII METO] UHTEPBATIOB
MapT 51 [IpeoOpa3oBanusi TPUTOHOMETPHUECKUX BBIPAKECHUI
51 [IpeoOpa3oBanusi TPUTOHOMETPHUECKUX BBIPAKECHUI
53 [IpeoOpa3oBanusi TPUTOHOMETPHUECKUX BBIPAKECHUI
54 TpuroHomeTpudecKue ypaBHEHHs
55 TpUroHomMeTprIECKUE YPABHEHUS
56 TpUroHOMETPUUYECKUE YPABHEHHUS
57 TpUroHomMeTprIECKUE YPABHEHUS
anpes 58 TpUroHOMETPUYECKUE YPABHEHHUS u
59 CucreMbl TPUrOHOMETPUUYECKUX YPAaBHEHUM
60 CucreMbl TPUrOHOMETPUUECKUX YPAaBHEHUM
61 CucreMbl TPUrOHOMETPUUECKUX YpaBHEHUM
62 [Ipocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA
63 [Ipocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA
64 [Ipocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA
et 65 [ToBTOpeHuUe 1 00001IEHIE U3YYEHHOTO
66 [ToBTOpEeHNE 1 00001IEHNE NU3YUEHHOTO
67 Hrorosoe 3ansiTne
68 Hrorosoe 3ansiTne
11 knace
Mecsig Homep Tema 3anarus
3aHATUA
1 Yucana. [TpeobpazoBanus
2 Uucna. [IpeoOpazoBanus
3 YpaBHEHHUs, CHCTEMBI YPaBHEHUN
CeHTHOPS 4 YpaBHEHHUs, CHCTEMBI YPaBHEHUN
5 HepageHcTBa, ccTeMbl HEPAaBEHCTB
6 HepageHcTBa, ccTeMbl HEPABEHCTB
7 TexcToBBIC 3aMaUN
8 TexcToBBIC 3aaUN
9 [TocTpoenne rpadukoB GyHKIIUA U 3aBUCUMOCTEHN, COEPKAIINUX
3HaK MOJYJIs
10 [TocTpoenue rpadukoB GyHKIINUNA U 3aBUCUMOCTEH, COACPIKAIINX
3HaK MOJYJIsA
OKTAGPE 1 IToctpoenue rpadukoB GyHKLIMH U 3aBUCUMOCTEH, COIepIKaIIIX
3HaK MOJYJIsA
12 [TocTpoenue rpadhukoB GyHKIIUA U 3aBUCUMOCTEHN, COAEPKAIINUX
3HaK MOJYJIsA
13 I'paduku ypaBHEHMIA
14 I'paduku ypaBHEHUI




15 I'paduku ypaBHEHMIA
16 I'paduku ypaBHEHUI
17 I'paduueckuii criocod npeacraBieHus HHGoOpMaLUu
18 I'paduueckuii criocod mpeacraBieHus HHGoOpMaLUU
19 I'paduueckuii criocod npeacraBieHus HHGoOpMauu
20 ['eomeTpuyeckuii CMbICT IPOU3BOAHOM
5 21 ['eomeTpuyeckuii CMbICT IPOU3BOAHOM
HOAOP® 22 ['eomeTpuyeckuii CMbICT IPOU3BOAHOM
23 ®U3NYECKUI CMBICI MPOU3BOIHON
24 DU3NYECKUI CMBICI IIPOU3BOIHON
25 HccnenoBanne pyHKIMH C TTOMOIIBIO TPOU3BOTHOM
26 HccnenoBanne pyHKIMH C TTOMOIIBIO TPOU3BOTHOM
27 Haubonbiiee u HauMeHblIee 3HaUeHUE (PyHKIUN
28 Haubonpiiee n HauMeHbIIee 3HaUeHUE (PyHKIUN
nexkadphb 31 Haubonpiiee n HauMeHbIIee 3HaueHUE (PyHKIUN
32 HauOosnbiiee 1 HauMeHblIee 3HaueHUe QyHKIUN
31 3asauu Ha pelleHue TPEYroIbHUKOB.
32 3aJa4y Ha PEeLIEHUE TPEYTOJIbHUKOB.
33 3aa4y Ha PEIIEHUE YETHIPEXYTOJIbHUKOB
34 Brruucnienue miomazei miockux Guryp.
35 3aa4uy Ha pELICHUE TPEYT OJIbHUKOB, YETBIPEX YT OJIbHUKOB,
SIHBaphb BBIUMCIICHHUE TUIOMIA/ICH TUIOCKHUX (UTYD.
36 3aa4u, CBA3aHHBIE C OKPYKHOCTBIO
37 3azaun, CBSI3aHHBIE C OKPY>KHOCTBIO
38 3azaun, CBSI3aHHBIE C OKPY>KHOCTBIO
39 BexTopsl.
40 BekTopsl.
41 Meron koopauHaT
42 Meroa koopauHar
Qenpasty 43 [InannmeTpuvecKue 3a1a4u MOBBILIEHHON CII0KHOCTH
44 [InannMeTpuvecKue 3a1a4u MOBBIIIEHHON CII0KHOCTH
45 [InannMeTpuvecKue 3a1a4u MOBBIIIEHHON CII0KHOCTH
46 [InannMeTpuyecKkre 3aJa4y MOBBIIIEHHON CI0KHOCTH
47 B3aumHoe 11oJ105k€HNE NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE
48 B3aumHoe 11oJ105k€HNE NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
- 49 B3anMHOe nos10keHue NpsMBIX U IITIOCKOCTEN B MPOCTPAHCTBE
50 MHororpanHuKu
51 MHororpanHuKu
51 MHororpanHuku
53 ITmomanu 1 0OBEMBI
54 ITmomanu 1 0OBEMBI
55 ITmomanu 1 0OBEMBI
ampes 56 ITmomanu 1 00BEMBI
57 BexTopsl.
58 BexTopsl.
59 Merton koopauHaT
60 Meroa koopauHar
61 KomOunaropuka
Maii 62 KomOunaropuka
63 Teopus BEpOATHOCTEN U CTATUCTHKA




64 Teopust BEpOATHOCTEHN U CTATUCTHKA
65 Teopust BEpOATHOCTEN U CTATUCTHKA
66 Hrorosoe 3ansrue

2.5. CIMCOK MCIO0JIb3yeMOH JIUTepaTyphbl

N

oo

10.
11.

12.

Andumona T.b. Maremaruka. BHeypounsie 3ansatus. 5-6 kinaccsl. — M.: Miekca, 2011.
Bakynbunk [1.A. COopHuK HecTaHIapTHBIX 3a7a4. — Munck: bI'Y, 2001.
I'enxkun C.A., UtenGepr 1.B., ®omun JI.B. Marematudeckuii kpyxok. [lepBbrii roa. —
JI.: C-IlerepOyprckuii qBOpeIl TBOPUYECTBA IOHBIX, 1992.
lamunxuit MUJL., Tonsaman A. M., 3BaBud JI. Y. CooprEK 3amau mo anreope. 8-9 kiacchl.
[Tocobue mnst ygammxces o0meodpazoBaTenbHbix opranusamnuii. — M.: [Ipocsemenne, 2010
U TIOCJIEYIOIIME U3/1aHus.
ExumoBa M.A., Kykun I'.I1. 3agauu Ha pazpesanue. — M.: MITHMO, 2005.
Urnarses E.W. B napctee cmekanku. — M.: Hayka, 2008.
Kanenb-benos A.fl., Kosansmku A.K. Kak pemator Hectangaptabie 3agaun. — M.:
MIIHMO, 2015.
Pynenko B.H., baxypun I'.A., 3axapoBa I'.A. 3aHATHs MaTeMaTHYECKOTrO Kpy>KKa B 5
knacce. — M.: U3na. nom «Mckarenby», 2009.
CrnmBak A.B. Maremarnyeckuii Kpyxok. 6-7 kiaccel. — M.: [Toces, 2003.
CrnmBak A.B. Maremarnyeckwuii npazgauk. — M.: MITHMO, 1995.
[Tapeirun U.®., lleBkun A.B. Maremaruka. 3ajaun Ha cMEKajiKy. 5-6 k. — M.:
[Tpocsemienue, 2015.
[eiikuna O.C., ConoBreBa ['.M. Maremaruka. 3aHsSTHS IIKOJIBHOTO KPYXKa. 5-6 KII. —
M.: HII SHAC, 2009.

9-11 xmacc

[TOCOBUA JJIA VHAIINXCA

Anrebpa. 9 kmacc: yueb. mns oOmieoOpasosar. opranmsanuid/[FO.M. Konsrun, M. B.
Txauesa, H.E. ®enoposa, M.W. llabynuH]. — 4-e uzn. — M. Ilpocsenienne, 2017. — 335 c.
Anrebpa u Hayana maremaruyeckoro ananuza. 10 kmacc: y4eO. ans oOmeoOpa3osar.
opranu3zanuii: 6a3osslit u pod. yposau /[FO.M. Konsarun, M. B. Tkauesa, H.E. ®enoposa,
M.U. HabynuH]; mox pen. A.b. XKmwxkuenko — 2-e nu3n. — M. Ilpocsenienne, 2017. — 368 c.
Anrebpa M Havajma Maremarudeckoro aHanmsa. 11 kmacc: yueb. mms oOrreoOpa3oBar.
opranu3zanuii: 6a3osblii u npod. yposuu /[FO.M. Konsarun, M. B. Tkauesa, H.E. ®enoposa,
M.U. HlabyruH]; mox pen. A.b. XKmwxkuenko — 2-e u3n. — M. Ilpocsenienne, 2017. — 368 c.
I'eometpus, 7 — 9 kiaccel: y4ed. s obmeoopazosar. Opranuzanuii / [JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies u ap.].: [Ipoceemenne, 2016. — 383 c.

NHOOPMAILIMOHHBIE PECYPCBI

I'opwrreiin I1. U. , ITononckuit B. b. , SAkup M. C. 3agaun ¢ mapamerpamu. — M.: Nnekca,
2014 n nocneayronye roasl U3JaHUS.

Topmun P. K. [Tmarumerpus. 3amaunuk. — M.: MITHMO, 2014 u nmocneayromue u31aHus.
EI'D 2020. Matematuka. ba3oBeriii ypoBenb. 10 BapranToB. THITOBBIE TECTOBBIC 3aJJaHUS OT
pa3pabotunkoB EI'D /A.B. Aurponos, A.B. 3abenun, E.A. Cemenko, H.A. ConpyHoBa,
C.B. Cranuenko, M.A. XoBauckas, [[.2. Hnons, U.B. fmenko; nox pen. Amenko. — M.:
HN3narenscTBO «OK3aMen», 2020. — 64c.



. EI'D 2020. Matemaruka. I[IpodwmibHblii ypoBeHb. 36 BapuaHTOB. THIOBBIE TECTOBBHIC
samanus. [loa. pen. M.B. Slmenko. - M.: Dk3amen, MITHMO, 2020.

. EI'D 2020.Maremartuka.lIpodribHbiii ypoBeHb. TemaTndeckas padouas Tetpanb. [loxa pe.
N.B. Smenko. -M.: Ox3amen, MIITHMO, 2019.
. Marematuka. [Ipodunbnbliii ypoBenb. Enunbiii rocyqapcTBeHHBIN 9K3aMeH. ['0ToBUMCS K

utoroBoii arrecranuu. / A.B.CemenoB, A.C.Tpemanun, U.B.Smenko, N.P. Beicomkuii,
I1.1.3axapoB — M.: Uutemexr-Lentp, 2019.

) OI'D 2019. Maremaruka. ['oToBUMCS K UTOrOoBOM aTTecTanuu/moz pea. Smenko U.B. — M.:
Wuremwekt-Lentp, 2019.

e AkxtyanbHble nocodus uznarenscrsa MIITHMO.

MHTEPHET-UCTOYHUKHA

. Mopakosuy A.I'., T'mu3bypr B.U., JlaBpentheBa H.FO. EI'D.Matematuka. [lonnbrit
ClipaBOYHHMK. Teopus U MpaKkTUKa.

http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html

° JIpicenko @.®. Maremarnka. TemaTnueckue TecThl.I'€OMETpHsi, TEKCTOBBIE 3a/Iayd.
http://www.alleng.ru/d/math/math450.htm

° OtkpeiThiil Oank 3amau [TUA: http://mathgia.ru:8080/or/gial2/

On-naiin Tectel: http://uztest.ru/exam wu  http://egeru.ru

. OtkpeIThiil Oank 3amanuii EI'D mo matematuke — http://mathege.ru

. [Mopran unpopmarmonHoit nogaepxkku EI'D — http://www.ege.edu.ru

o deepanbHbIi HEHTP HHOOPMAITHOHHO-00pa30BaTeIbHbIX pecypcos — http:/fcior.edu.ru

. DJIeKTPOHHBIN KaTajaor oopa3oBaTeabHbIX pecypcoB — http://katalog.iot.ru

J denepanbHbIil HHCTUTYT HeJarornueckux u3meperuit — http://www.fipi.ru/

o CankT-TlerepOyprekast akageMusi OCTIUILUIOMHOTO — TI€arorMyeckoro o0pa3oBaHUs —
http://spbappo.com/

. MOCKOBCKHiIA LEHTP HETIPEPHIBHOTO MaTeMaTHIECKOTO o0pa3oBaHust -

http://www.mccme.ru/

J PLIOKOuMT (EI'D B Cankr-IlerepOypre) — http://www.ege.spb.ru/

o Metoauueckie peKOMEHJAMK YUUTENo-IPEMETHUKY (TIPEe/ICTaBIeHbl BCE ILIKOJIBHBIE
npeaMeTsl). Matepuanbl JUIs  CaMOCTOSITENIbHOW pa3paboTKu Mpo(UIbHBIX Tpo0 U
aKTHBH3AIMH TIpoliecca 00y4eHusl B crapiieii mkoie — http://www.center.fio.ru/som

. Caiitr UHrepHer — mkonbl uzgarensctBa «lIpocsemenue». Ha caiite mnpencraBieHbl
WuTepHeT-ypokH no anredpe M HayajllaM aHaiu3a U FeOMETpPUH, BKIIOYAIOT MOJTOTOBKY
cmaun EI'D — http://www.internet-scool.ru

. Caiit uznarenbctBa «MHTemnexT-LleHTp», re MOXXHO HalTH y4eOHO-TPEHHUPOBOUHBIE
MaTepHaibl, JIEMOHCTPALMOHHBIE BEPCUM, OAaHK TPEHHPOBOUHBIX 3a/JaHU C OTBETaMH,
METOIUYECKHIE PEKOMEH IAIK U 00pa3iibl perenuii — hitp://www.intellectcentre.ru

o Caiit yuurens matematuku [lleBkuna Anekcanapa — http://www.shevkin.ru/

J OopazoBarenbHas miathopma «Penry EI'9»— http://www.mathnet.spb.ru/

J COOpHUK HOPMATUBHBIX JOKYMEHTOB — ege.edu.ru

° [Toarororka k EI'E, HOBbIe OnaHKM 3a1aHUi, TUAAKTHYECKUE MAaTEPHUAIBI, OTIOPHBIE CXEMBI
—ege.On-line.info

o Cucrema orniepatuBHOTr0o HHGOpMUpoBanus o pezyabratax EI'D — fed.egeinfo.ru/ege

J On-line TecTsr — WWW.uztest.ru

J Marepwuains 11 moarotoBku kK EI'D (Teopus u npaktuka) — www.egel00.ru

o WurepaktuBHas muHus — internet-school.ru



https://www.labirint.ru/pubhouse/910/
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