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IHosicHUuTEIbHAA 3alIUCKA
JlononauTtenbHass oOmeoOpazoBaTenbHas 00IIepa3BUBAIONas MPOrpaMMa
«Yuutbcsa  serko»  (ycrpaHeHue — OpoOeloB MO MareMaThKe)  HUMEET
€CTECTBCHHOHAYYHYIO0 HAMPABICHHOCTh. YPOBEHb OCBOCHUS COJCPKAHHUS —
03HAKOMUTEIIbHBIN.

[Iporpamma  cocTaBiieHa €  y4yeToM  TpeOoBaHUM DenepanbHOro
roCyJIlapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO 0011ero oOpa3oBaHus U
COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM 00YYarOIIUXCHI.

HoBu3Ha JaHHOI mporpamMMbl 3aKJIFOYaeTCs B TOM, YTO MaTeMaThKa
SBIISICTCSL OMOPHBIM TPEIMETOM, OOECIEUMBAIOIMIMM H3YYEHHE Ha COBPEMEHHOM
YPOBHE psila APYTMX AUCIUIUINH, KaK E€CTECTBEHHBIX, TaK M TyMaHUTapHBIX.
JlononuutensHoe (BHEYypouHOE) 0Opa3oBaHUE [0 MaTeMaTHKe MeAaroru4ecku
11eJeco00pa3Ho, TaK KaK Yy MHOTUX 00yYaroIUXCsl CHIDKECH TT03HABATEIIbHBIA HHTEPEC
Kk mnpeaMery. Ha ypokax He Bcerma ymaaercs HHANBUIYAIM3UPOBATH IPOIIECC
oOydeHwusi, MOKa3aTh HECTAHIAPTHBIC CIOCOOBI pENIeHUS 3aJlaHHil, PACCMOTPETh
3aJ1a4dl TOBBIIICHHOTO YPOBHS CIIOKHOCTH, BOMPOCHI, CBS3aHHBIE C HCTOPHUEH
MaTeMaTuku. Ha ypokax HET BOBMOXXHOCTH YIITyOUTh 3HAHUS 10 OTACIBHBIM TeMaM
IIKOJIBHOTO Kypca.

AKTYaJIbHOCTH JIaHHOW TpOrpaMMbl OOyCIIOBJI€Ha HEOOXOAMMOCTBIO 4Yepe3
JOTIOTHUTEIIbHOE 00pa30BaHNEe MIPUBUBATH JICTSIM 3HAYEHNE MATEMATHKHU B IIIKOJILHOM
o0pa3oBaHUU OMPENEIACTCS POJIBI0O MAaTEMAaTUUECKOW HAYKHU B KU3HU COBPEMEHHOTO
oOlIecTBa, €e BIUSHUEM Ha TEMIIbl Pa3BUTHUSI HAYYHO — TEXHUYECKOTO Mporpecca.

CornuanbHble 1 dKOHOMUYECKHUE YCITOBUS B OBICTPO MEHSIOMIEMCS COBPEMEHHOM
Mupe TpeOyloT, 4TOObl HBIHEIIHHE BBIMYCKHUKH TONYYHJIA  IIEJIOCTHOE
KOMITETEHTHOCTHOE oOpa3zoBaHue. KOMIETEHTHOCTHO — AESTEIHHOCTHBIM TOIXO.
MOKET TOJFOTOBUTH YEJIOBEKAa YMEJIOTO, MOOWJIBLHOTO, BIIJICIONIETO HE HAOOpOM
¢dakToB, a crmocobamMu M TEXHOJOTUSMU WX TOMYyYCHHS, JIETKO aIallTUPYIOIIETOC K
Pa3TUYHBIM KU3HEHHBIM CUTYAIHASIM.

Ilenarornyeckas 11eJ1ecC000Pa3HOCTh NPOrpaMMbl oOyciioBieHa
BO3MOXKHOCTBIO ISl PAacCMOTPEHHUS psla BOMPOCOB, HE BCETAa CBA3aHHBIX
HEMOCPEJACTBEHHO C OCHOBHBIM KYpCOM MareMaTuku. [Iporpamma BHEYpOYHOTO
Kypca B 8-9 kjaccax akTyajibHa CETOJIHSI €Ille ¥ ITOTOMY, YTO 10 OKOHYAHUHU OCHOBHOM
IIKOJIBI KaXKJOMY YYCHUKY NpeAcTouT caada OI'D mo maremaruke, omnpeneicHue ¢
JaTbHEUIIMM  BBIOOpOM  TIpojOJDKeHUs1 oOpaszoBanus. Caua EI'D. r1hme 3a
OTpaHUYCHHBIM BPEMEHHOW HHTEpBaJ HEOOXOJUMO CIpPABUTHCA C HE BCeraa
cTaHIapTHBIMU 3afaHusaMu. OT xonunuecTBa 6amwioB 3a OI'D u EI'D mo mMaremaruke
3aBUCUT BO3MOXXHOCTH B MOJIYYCHUU JAJIbHEHIIIET0 00pa3oBaHus.

OTAMYUTEeIBLHBIME 0COOEHHOCTAMM JaHHOW MPOTPAMMBbI SIBJISIETCSA TO, YTO
OHAa MMEET MPAKTUYECKYI0 HAIMPaBICHHOCTh U MOXET MUMETh 0CO00€ 3HAuYCHUE IS
JIETEH, NCTIBITHIBAIONINX TPYTHOCTH B OCBOCHUH MAaTEMATHUKH U KEJIAIOIINX YIITyOUTh
3HaHus. lIpexnae Bcero, 3TO CHUCTEMATHUYECKOE IOBTOPEHHE BCEX Pa3feiioB
MaTeMaTUKU W MOCTOSHHAS TPEHUPOBKA B BBHITIOJHEHWW PA3HBIX TECTOB W 3aJaHHM.
[Iporpamma mpemycMarpruBaeT HE TOJBKO TOBTOPEHHE MPONIACHHBIX Pa3iciioB, HO H
noarotoBky k 'MA, a Takyke KOMITJIEKC TPEHHUPOBOUHBIX YIPAKHEHHUH JIJIS OTPAO0OTKH
HABBIKOB 110 PEIICHUIO 33JJaHUI U BHITIOJTHEHUIO PAOOT.



[Ipy MakcUMaabHOM pAacCIIMPEHUHM COAEpXKaHUA U (HOpPM MPaKTUUECKOH
NEATENBHOCTH yYalUXCs, CO3JAI0TCS YCIOBUS UIsl CAMOCTOSATEIBbHON POAYKTUBHOM
paboThI, B KOTOPOIl IPOSBIISIIOTCSI CHOCOOHOCTH peOCHKA.

Apecar mnporpamMmbl: JOIOJHUTENbHAs] €CTECTBEHHOHAYYHOU IMporpamma
«YuuThcs J1erko» (yCTpaHeHue NpoOesioB 0 MaTEMATUKE) aApecoBaHa yJaiumcs 12
- 15 ner.

IIporpamma paccuurana Ha 1 rox ooydyenus. O0bemM—72 4.

CocTosAT U3 TEOPETUYECKOW M MPAKTHYECKOM YacTel, MO3TOMY B IPOrpaMMe
UCIIONB3YIOTCST pa3HOOOpa3Hbie (OPMbI OPTraHU3ALMU O0yYeHMsI: 110 KOJIHMYECTBY
yYallluXcsl: WHAMBUAYaJbHAs, TPYMNIOBasi; MO OCOOCHHOCTSAM KOMMYHHUKAaTHBHOIO
B3aMMOJICHCTBUA: PAKTUKYM, Oecesia, TBOpUECKue padoThl, KOHKYPC, TECT.

Heab u 3axauun:

CozneiicTBOBaTh  YCIEIIHOMY MPOXOXKICHUIO TOCYIAPCTBEHHONW HWTOTOBOM
artectaruu no Maremaruke B opme OI'D, hopMupoBaHUIO Y MIKOILHUKOB HAYYHOTO
BOOOpXKEHMSI M MHTEpPECa K HM3YYCHUI0 MATEMAaTUKH, PA3BUTHIO Yy OOyYarOUIUXCS
WHTYULIUU, (HOPMATLHO — JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIUICHUS, TOHUMAaHHUS
CyIIHOCTH  NPUMEHSEMBIX  MAaT€Maru4eCKUX  MOJIEIIEH, bopMUPOBaHUIO
MO3HABATEIIbHOM AKTUBHOCTH.

[ToBbIcUTH pPE3YIBTATUBHOCTHL OOYYEHHS MaTreMaTHke, CO3/[aTh CUTYaIUIO
ycnexa npu caade OI'D.

Coznath ycloBHS ISl Pa3BUTHS JIMYHOCTH U (OPMUPOBAHUS KITFOUEBBIX
KOMIIETEHIIUH O00YyYarOIIMXCS:

— (opmMupoBaHHe YMEHUHN PeIIaTh 3a/1a4i «00s3aTeTLHOTO MUHUMYMay MOJTyJIeH

OoI'o;

— pa3BUTHE MHTEpPECA K MaTeMaTUKE U PEIICHUI0 MaTeMaTUUYeCKUX (B TOM YHUCIIE

MPAKTUYECKUX) 3a7ay;

— (opmMupoBaHHE TPEACTABICHUNH O MOCTAHOBKE KiacCHU(UKAIMK, TpHUeMaxX U

METO/IaX PEUICHUSI MATEMAaTUYECKUX 3a/1aY;

— COBEPIIICHCTBOBAHHE 3HAHUM IMyTEM PEIICHUS 3ajad 3a paMKaMu Y4deOHOU

MIPOTPAMMEBEL.

Conep:kanue nmporpaMmsl. Y 4eOHbI IJIaH

KoandyecTBo 4acoB

DopMmbI DopMmbI

Ne
u/n Pa3zpnes, Tema OPraHM3aluM ATTEeCTAIMU
Bcero | Teopusi | IIpakTuka| 4parmii (KOHTpOI31)
1. [Uwucna v BEIYUCIICHHUS. .
4 1 3 Oecena BXOIHOM
YucnoBbIEC BBIPAXKECHUS.
2. |AnreOpanveckue

BBIPAXKEHUS. 4 1 3 IIPAKTUKYM | TEKYIIHH




YpaBHEHUS U

JIEKIIUS .
HEpaBEHCTBA. 10 2 8 HH, TEeKyLIUI
MPAKTUKYM
4. [Yucnosble MPAKTUK .
2 1 1 P Y TEeKyIIU
MOCJIE/I0BATEIbHOCTH. JICKIIUS
5. |OyHKIMH U TpapUKH. MIPOMEKYTOU
YHEH pad 4 1 3 ceMHUHap P Y
HBIN
6. [[eomerpuueckue Guryps
1 CBOMCTBA. 6 1 3) MPAKTUKYM | TEKyLIUU
/. [TpeyrojbHUK. .
pey 4 1 3 MPaKTUKYM | TEKYIIHH
8. [MHOrOyrojJbHUKH. .
4 1 3 MPAaKTUKyM | TEKYIIHH
Q9  |OkpyXHOCTb U KpYT. .
4 1 3 IIPAKTUKYM | TEKYIIHU
10 |M3mepeHue
FEOMETPUUYECKUX BEITUYMH. 2 1 1 MPAKTUKYM | TEKyLIUU
11 |Craructuka u Teopus
BEPOATHOCTEH. 6 1 3) NPaKTUKYM | TEKyLIui
12 Tagnumpt u JTUarpaMMel. .
2 1 1 MPAKTUKYM | TEKyLIUU
13
3aa4M HA TIPOLICHTHI. 10 1 9 MPAKTUKYM | TEKyLIUH
14 |Pemienue
HK3aMEHAIMOHHOU pabOThI
(mpuMepHBbIe MPOOHbBIE 10 0 10 [TonBeneHue
BapUaHTBI KOHTPOJIBHO — UTOTOB
N3MEPUTEIBHBIX
MaTepHuason)
MToro 72 14 58

Conep:xkanue yueOHOIo 1jiaHa




Yucna u evtuucnenus. Hucnoswie sviparxcenus. (4 uaca)

[ToHnaTre HaTypalbHOIO YHMCIIA, YUCIOBOM Jyd, KOOpJMHATA TOYKW HA JIydYe,
necaTuyHas cucrema cuucieHus. CpolictBa JaenuMocTH. [Ipu3Haku JeIMMOCTH.
[Tpocteie u coctaBubie uncna. Jenutenu u kpatasie. [lonstue apodbu. Haxoxnenue
YacTH OT LEJOro M Lenoro mno ero yactu. HarypaneHele uncna u apoou. OCHOBHOE
cBoiictBo npoou. IlpuBenenune papobeit k oOmemMy 3HameHarento. I[loHsTus
HEMpaBWIbHOM M cMmemaHHoW apoOu. IIpeoOpazoBaHue HempaBWIBHOW JIpoOU B
CMElIaHHyl0 Hu HaobopotT. CpaBHenue npoOeit. IloHaTrue necaTuyHONl JpoOU.
CnoxxeHre ¥ BbIYUTAHUE JIECITUYHBIX IpoOeii. [leneHrne u yMHOXXEHUE JACCATUUHOU
npoOu Ha HaTypaibHylO cTeneHb yucina 10. YMHOXeHuEe AECATUYHBIX IpoOei.
Jllenenne necatuyHbiXx Apo6eir. [lpuOmxk€HHbIE BBIYUCICHUS C JACCATUYHBIMU
npobsimu. [IpeoOpazoBanue NeCATUUHBIX IPOOCi B 0OBIKHOBEHHBIE 1 HA0OOPOT.

Anzeopauueckue sviparxcenus. (4 uwaca)

CnoxkeHne ¥ BBIUMTAHHE JpoOEd C OAMHAKOBHIMH 3HAMEHATEIISIMHU.
Brluncnenue 3HaU€HUI YUCIIOBBIX BBIPAXKEHHH (CO CkOOKaMu M 0€3 HUX) Ha OCHOBE
3HAHWS TpaBWwiIa O TOPSAKE BBINOJHEHUS JICCTBUM W 3HAHHUS CBOWCTB
apudmMernueckux omnepanuii. Cinoxenue apoodeit. CBoiicTBa cioxeHus. Beruutanue
npoOeii. YMHokeHue ApoOeit. CBolicTBa ymHoKeHusl. Jlenenue npobeit. CrnoxeHue u
BBIYUTAHUE CMEIIAHHBIX JpoOed. YMHOKEHHE M JeJICHHUE CMEIIaHHBIX ApoOei.
Apudmernueckue onepainvd  HaJ  I[EJBIMA  YHCJIaMHU, 3aKOHBI  OIEparuil.
OTtpunarensubie Apoou. ParmonanbHble yncia. M300paxkeHue paroHalIbHBIX YHCel
Ha YHUCJIOBOW OCH. ApupMETHYECKHE OmNepaly HaJ palydoHAJbHBIMU YHUCIIaMH,
3aKOHBI onepanuii. beckoHeuHble epruoanvecKre NecsITHUHbIE Ipo0u. beckoneunbie
HEeMepUoANYecKue AecsaTuuHbie Apoou. Mppanmonansubeie yucna. JleiicTBUTEIbHBIC
yucia. M3o00paxxeHne NeMCTBUTENbHBIX YHMCENT HAa 4UCIOBOM ocu. KBampar cymMMsl,
KBaJpaT pa3HOCTU. Bwimenenme momHOro kKBampara. KyO cymmbl, KyO pa3sHOCTH.
Pasnocth kBagparoB. PazHocte m cymma kyOoB. PasnmoskeHune MHOTro4lIeHa Ha
MHOXUTENH. [IoHATHE O TOXKIECTBAX U METOJIAX UX JIOKA3ATEIbCTBA.

Ypaenenus u nepasencmea. (10 uacos)

JluHeitHble ypaBHEHUsA, MeETOJ HX pemeHuss. Cucrtembl JBYX JIMHEHHBIX
YpPaBHEHUM C IBYMSI HEU3BECTHBIMU, UX PEIICHUE METOIOM MOJACTAHOBKH U METOJOM
anreOpanyecKkoro CIOoKeHUs ypaBHeHUH. ['paduyeckuii MeTon pelieHus CUCTEMBbl
JIByX JINHEMHBIX YPAaBHEHHMM C JBYMs HEU3BECTHBIMHU. PelieHne TEKCTOBBIX 3a1ad C
IIOMOLIBIO JIMHEWHBIX ypaBHEHUW W cucteM. KBaaparsselii TpéxwieH. Hemnonuble
KBaJpaTHble ypaBHeHUs. Popmyia Uil KOPHEN KBaJIpaTHOIO ypaBHEHMs. Teopema
Buera. PemeHne TEKCTOBBIX 3a7a4 C ITOMOIIBIO KBaJpPATHBIX ypaBHeHHWU. Llenbie
palMOHAIBHBIE YPAaBHEHUA: METOJ PA3JIOKEHUS HAa MHOXUTEIW JIEBOM YacCTU IPH
HYJICBOW TpaBOW YacTH M METOJ 3aMEHbl Heu3BecTHOro. [[poOHbIC ypaBHEHUS,
CBEJICHUE K LIEJIbIM YPaBHEHUSIM U HEOOXOAMMOCTh MPOBEPKU. PelieHrne TeKCTOBBIX
3a/1a4 C MOMOIIBIO PAIMOHAIIBHBIX YpaBHEHUN. CUCTEMBI pAllMOHAIIBHBIX YPABHEHUHN
Y OCHOBHBIE MTPUEMBI UX petieHus. ['paduueckuii METo/1 pelIeHHs] CUCTEM YPaBHEHUIA.
Pelienne TEKCTOBBIX 3aJa4 C IOMOIIBKD CHCTEM PAIMOHAIBHBIX YpPABHECHUM.
CpaBHeHnue uwncen. UYwucimoBble HEpaBEeHCTBA W MX cBoicTBa. lloHsitme o



JI0KA3aTesIibCcTBE HepaBeHCTB. HepaBeHcTBa ¢ mnepeMeHHOU. PemieHue IMHEWHBIX
HEPAaBEHCTB M MUX CHUCTEeM. PelleHue KBaJpaTHBIX HEPABEHCTB. PeuieHue
pallMOHAIBHBIX HEPABEHCTB METOJIOM HWHTEpBaIoB. CHUCTEMBI W COBOKYIHOCTH
palMOHAIbHBIX HEPABEHCTB.

Yucnoewvte nocieoosamerbvHocmu. (2 uaca)

Onpenenenusi, n10Ka3aTeIbCTBA, aKCHOMBI M TEOPEMBI; CIICJCTBUS U3 TEOPEM.
[lonsaTe 00 akCMOMAaTHKE U AKCMOMATHYECKOM MOCTpoeHuu reomeTpuu. [lonsTue
YUCJIOBOM TOCJEAOBATeIbHOCTH. ApudmeTnueckas mnporpeccus, €€ OCHOBHBIC
cBoiictBa. ['eomeTpuyeckas mporpeccusi, €€ OCHOBHBIE CBOWCTBA. beckoHeuHas
reoMeTpuuecKas MPOrpeccHs CO 3HAMEHATEIeM, MEHBIIUM IO MOAYJIIO €AUHUIIBL.
Pemenue 3a1au Ha mporpeccum.

Dynkyuu u cpaguku. (4 waca)
OcHosHble noHATHs. [papuku Qpynkumii. Oyakuun y = kx + b,y = x2,y =

k . .
~» IX CBOHCTBA 1 rpaduku. KBagpatuunas QyHkuus, e€ mpeoOpa3oBaHue C IOMOIIbIO

— 2 ~r
BBIJEJIEHUA NONHOro KBaapara. I'papuk ¢ynkuuu Y =3 TlapannensHslii nepeHoc

rpaduka BAOIb KOOpauHaTHBIX oceil. [locTpoenue rpaduka KBagpaTtnayHOW QyHKIIHH.

T'eomempuueckue ghuzypuot u ceoiicmea. (6 uaca)

Touka, npsimasi, IIOCKOCTh. JIyu, oTpe30K, JoMaHasi, MHOTOYroJbHUK. [ToHsATHE
O BBIMYKJION reoMeTrpuueckoi durype. Yrou, Ouccekrpuca yria. CMEXHbBIC YITIBI.
[TonsaTHE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIaX.

Tpeyzonvnuk. (4 uaca)

Tpeyronpuuku. CBOWCTBA WX CTOPOH M YIIOB. Meanana W OuCCEKTpHCca
TpEyroiibHUKa. MHOTOYTrOJIbHUKH, YIJIBl MHOTOYTOJIBHMKOB. 3HAaKOMCTBO C
MHOTOTpaHHUKaMu. Pa3BépTkn MHOrorpanHukoB. [Iupamuael. Teopema KOCUHYCOB U
TeOopeMa CHUHYCOB. PelieHue TpeyroibHUKOB. BeIpaxeHne miomaau TPeyrojabHHUKA
yepes JUIMHBI ABYX CTOPOH U CUHYC yIiia Mexay Humu. @opmyia ['epona.

Mmnozoyzonvnuku. (4 uaca)

[Tapannenorpamm. IleHTp cummeTpun mnapajienorpamma. CBolcTBa U
npu3Haku mapaienorpamma. Teopema ®aneca. CpenHsas JIUHUS TPEYTOIbHHUKA.
Pom6, mpsmoyrosmbHuK, KBaapar. Tpanenus. CpemHsst JUHUS — Tpareiuu.
PaBHoOenpenHass Tpamenus. BrucanHas W ONMCaHHAs  OKPYXHOCTb  JUIsS
TpEyrojbHUKa. BHHCaHHBIE W ONUCAHHBIE YETBIPEXYTOJIBHUKUA, HX CBOWCTBA H
npu3Haky. [IpaBUiIbHbIE MHOTOYTOJIBHUKH, WX CBOMCTBAa. CBSI3b MEXIYy CTOPOHOM
IIPaBUJIILHOIO MHOTOYT'OJIBHUKA U palyCaMH BIIMCAHHOW Y OIIMCAHHOM OKPY’KHOCTEH.
JnuHa okpyxHocTH. [Inomans npaBUiIbHOrO MHOTOyTOIBHUKA. 1 1n01manes kpyra u ero
YacCTeH.

Oxkpyscnocme u kpye. (4 waca)

OKpyKXHOCTb 1 €€ OCHOBHBIE CBOMCTBA.



H3zmepenue ceomempuueckux eenuyun. (2 uaca)

3HakoMCTBO ¢ miomaaamMu ¢uryp. Ilmomane npsmoyroiabHuka. [lnomaan
MOBEPXHOCTEH KyOa W TpsAMOYTOJNbHOTO mapamenenunena. Teopema Iludaropa.
[lnomanps TpeyroiabHUKa, MapajjieiaorpaMMa, Tpameluuu. 3HaKOMCTBO € O0ObEMaMu
¢buryp. TpuroHomerpudeckne (GyHKIIMH OCTPOTO YyIa, OCHOBHBIC COOTHOIICHUS
MeX1y HHUMHU. PelieHue npsSMOyroiabHBIX TPEYTroJbHUKOB. TpPUTOHOMETPUYECKHUE
¢dbynkuuu yrios ot 0 1o 180°.

Cmamucmuka u meopus eepoamuocmeii. (6 uacos)

Pemenue nmornueckux 3anad. PereHne KOMOMHATOPHBIX 3a/lad C TOMOIIBIO
npaBWjia YMHOXeHUA. HaxokaeHue BEpPOATHOCTEN MNPOCTEUIINX —CIIyYalHBIX
coObITHil. CTaTHCTHYECKHE XapaKTepUCTUKH HaOOpoB uwucen. Tabmuipl 4acToT
(a0CONMIOTHBIX M OTHOCHUTENBbHBIX). [loHsATHE 00 WHTEpPBAJIHLHOM METOJE aHaIu3a
YUCJIOBBIX JaHHBIX. [ucTorpamma. Ilpocreitmue dhopMynbl KOMOMHATOPUKH: YUCIIO
COUETAaHUW M YHCIIO pa3MelleHni. VX npuMeHeHne npyu HaXOXKACHUU BEPOSTHOCTEN
CITy4alHbBIX COOBITUH.

Taonuysr u ouazpammot. (4 waca)
Utenue tabnmuu u auarpamM. l[IpakThueckoe NpPUMEHEHHE JaHHBIX JUIS
peuenus 3ana4d. Pabara ¢ rpadukamMu U TaGIuIIaMu.

3aoauu na npoyenmot. (10 wacoe)

OtHomenue. [leneHre yucia B JaHHOM OTHomIeHuu. [Iponopiuu, OCHOBHBIE
cBoiictBa mpomnopuumii. [lpsimas u oOpaTHas NpPONMOPHHMOHATIBHBIE 3aBUCHMOCTH.
[TponienTsl. Haxox/1eHHE MPOLEHTOB OT YKCJIA U YUCJA MO U3BECTHOMY KOJIMYECTBY
MPOLUEHTOB OT HEro. lIponeHTHOE OTHOIIEHWE [JBYX 4YHMCENl. YBEIWYECHUE U
YMEHBIIEHHE YUCJIAa HA TAHHOE KOJIMYECTBO MPOLEHTOB. Pemenne 3a1a4 Ha MPOLIEHTHI.

Pewienue rkzamenauyuonnoit padomoel (npumepHvie npoodHvle 6aAPUAHHIbL
KOHMPObHO-UuMepumenvHovix mamepuanos) (10 uacos)

IlnannpyemMblie pe3y/ibTaThl

B xome m3ydeHuss qjaHHOro Kypca B OCHOBHOM (DOPMHPYIOTCS M TOIY4aroT
Pa3BUTHE CIIEAYIOIINE METAPEIMETHBIC PE3YJIbTaThL:

— YMEHHUE CaMOCTOSTEIIbHO TUTAHUPOBATh MYTHU JOCTHKCHHSI TICJIA, B TOM YHUCIE
aNbTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh HamOosiee AP(HEKTHBHBIE CIIOCOOBI
pelIeHus 3a71a4;

— YMEHHE COOTHOCHUTh CBOM JCHCTBUSA C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYUIECTBIISITh KOHTPOJb BCEHW JIEATENbHOCTH B TPOIECCE JIOCTHXKEHUS
pe3yabTara, KOppeKTUPOBAaTh CBOM JICUCTBUSI B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyaIlUEH;

— yMEHUE OICHUBATh MPABWIBHOCTH BBITIOIHEHUS YU4eOHOM 3a/1a4ur, COOCTBEHHBIE
BO3MOXKHOCTH €€ PEIICHNUS,




— YMEHHE CO3/1aBaTh, IPUMEHSTh U TPEOOPa30BBIBATH 3HAKU U CUMBOJIbI, MOJEITU
U CXEMBI JIJIsl pellIeHus1 y4eOHbIX 3a/1a4;

— OBJIQJICHUE OCHOBAMHU CAaMOKOHTPOJI, CAMOOLEHKH, MPHUHITUA PELICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BhIOOpa B Yy4eOHOW U MO3HABaTEILHOU
NEATEIIbHOCTH;

— YMEHHE OPraHU30BbIBaTh COTPYIHUYECTBO U COBMECTHYKO AECATEIIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMU;

— paboTaTh MHAWBUAYAILHO B IPYIINE: HAXOAUTH OOIee PEIICHUE U pa3peniaTh
KOH(JIMKTHI HA OCHOBE COITIACOBAHMUSI MO3UIIUM U yueTa UHTEPECOB,;

— (QopmynupoBaTh, ApryMEHTHPOBATh U OTCTAWBATh CBOE€ MHEHUE;

— (opMupoBaHHE ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIb30BAHUS
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHomoruii  (manee  MKT -
KOMITICTCHIIUH ).

JIMYHOCTHBIE PE3YILTATHL:

— (opMUpOBaHKE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 00yHYAIONIUXCS K CAMOPA3BUTHIO U caMOO0OpPa30BaHUIO HA OCHOBE
MOTHBAIMHU K 00yUCHHUIO M IO3HAHMIO;

— ¢dopMHUpOBaHHE KOMMYHUKATHBHOM  KOMIICTCHTHOCTH B  OOINCHHH |
COTPYIHHYECTBE CO CBEPCTHHUKAMU, B3POCIBIMH B IIpoIiecce 00pa3oBaTeIbHOM,
0OIIIeCTBEHHO-ITOJIE3HOM, yYeOHO-UCCIIeOBATEILCKOM, TBOPUYSCKOW U JIPYTHX
BUIAX AEATEIHLHOCTH.

I[IpeameTHEIC PE3YIbTATHL:
YUeHUK HAy4YuTCS:

— W3BJICKaTh WMHQOPMAIMIO, TPEJCTABICHHYIO B TaOnWIlaX, Ha JadarpamMmax,
rpadukax,

— YMETh pellarb HECTAaHAAPTHBIE YPABHEHUS W HEPABECHCTBA, KBAaJIpPaTHBIC
ypaBHEHUS; yMETh (POPMaTN30BaTh U CTPYKTYpUPOBATh HHPOPMAITHIO,

— YMETh BBIOUMpaTh CMNOCOO TMPEACTABICHUS JaHHBIX B COOTBETCTBUHM C
MOCTABJICHHOW 3ajadeli — B TaONMIlbl, CXeMbl, TpaduKH, IUarpamMMbl C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CPEACTB 00pabOTKHU
JTaHHBIX.

YUYeHUK NOJYYUT BO3MOKHOCTh HAYUHUTHCS:

— (gopMupoBaHHE TPEACTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaTbHOM MHUPE W O PA3IMYHBIX CHOCO0aX WX H3YUYEHUS, O MPOCTEHIITNX
BEPOSTHOCTHBIX MOJEIISIX;

— COCTaBJISAITh W pellaTh HECTAHJAPTHBIC yPaBHEHHUS, CUCTEMbl YpaBHEHUU U
HEPABEHCTBA MIPU PEUICHUH 3aJa4 APYTUX yUeOHBIX MIPEIMETOB;

— UCIIOJIb30BaTh YPABHEHUS M HEPABCHCTBA JUISI MIOCTPOECHUS W HUCCICAOBAHUS
MIPOCTENIINX MAaTEMAaTUUECKUX MOJEJIEN pEaIbHBIX CUTYyallMid WY IPUKIIATHBIX
3a1ay;




— BBIOMpATh ONTUMAJBHBIA METOJ PEUICHHS 3a/laud, paccCMaTpuBasi pa3iIUYHbIC
METOJIBL;

— CTPOUTHh MOJEJIb PELICHUS 3aJa4l, NPOBOAUTH JTOKA3ATENbHBIE PACCYKICHHUS;
aHAJM3UPOBATH U UHTEPIIPETUPOBATH PE3YNBTATHI B KOHTEKCTE YCIOBHS 3a1a4u,
BBIOMpATH PEIlICHUs, HEe TPOTUBOPEUALUE KOHTEKCTY;

— NPUMEHSTHh JJI1 peUIeHHs] 3ajJad reoMeTpuueckue (akTbl, €CIH YCIOBHUS
NPUMEHEHUs 3aJ]aHbl B IBHOH (opme;

— WU3BJIEKaTh, MHTEPIPETUPOBATH U  MpPeoOpa3oBbIBaTh HMH(OOPMALMIO O
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEkKaAX.

KOMMYHHUKATHBHBIE PE3YIBTATHL:

— npuoOpeTeHrne 3HAHWKW O PEIICHWHM HECTaHJIAPTHBIX 3ajJad, O CI0Cco0ax
CPEICTBAX BBIMOJHCHHS MPAKTHUSCKUX 3aIaHUH MPU MCIIOIb30BAHUH JAHHBIX
METO/IOB;

— (opMupOBaHHE MOTHUBAIMM K W3YYCHUIO MaTEMaTHKHA Yepe3 BHEYPOUHYIO
JESITENBHOCTD,

— CaMOCTOSITEIbHOE WM BO  B3aMMOJICHCTBUM C II€JaTOTOM  pEIICHUE
HECTaHJIaPTHOTO 3aJIaHus, JUIS TAHHOTO BO3pacTa;

— YMEHHE BBICKa3bIBaTh MHEHHE, 00001IaTh 3a1a4d, KIacCH(PHUIIMPOBATH
pa3IMYHBIC 3a/JIa4d 110 TeMaM M NPHHIUIIA PEIICHUs, 00CYXIaTh PCIICHHE
3aaHuUsl.

— YMEHHE CaMOCTOSTEIIbHO IPUMEHATh U3yYCHHBIE CITIOCOOBI PEIISHUs 3a/1a9 JIJIs
CO3/IaHMsI MPOEKTa, YMEHHE CAMOCTOSTEIBHO IMOI00paTh 3aJlaud 10 JIAHHBIM
TeMaM, YMCHHE apryMEHTHpPOBaTh CBOKO TIO3HUIIMIO IO BBIOOPY NPOECKTa,
OIICHMBATh CUTYAIINIO U TIOJyYCHHBIN PE3ysIbTar.




Kanenaapuwlii yueOHblii rpaguk

Bpems
Kon-Bo ®dopma
/T Hara Tema 3ansTHSA MPOBEIACHUS dopmMa KOHTPOJIS
4acoB 3aHATUA
3aHATHUSA

Yucna v BEIYUCIICHUS. .
1. 1 Oecena BXOJIHO.

HuicioBbI€ BBIPAXKECHUSL.

Yucna v BEIYUCIEHUS. .
2. 1 PaKTUKYM TEKYILIHN.

YucnoBbIe BBIPAXKECHUS.

Yucna v BEIYUCIEHUS. .
3. 1 PaKTUKYM TEKYILLUN

HucioBbIE€ BBIPAKEHUSL.

Yucna v BEIYUCIICHUS. .
4, 1 IIPAKTUKYM TEeKYIIUH.

HuicioBbI€ BBIPAXKECHUSL.

AnreOpaunueckue .
5. 1 Oecena TEKYIIIHUH.

BBIpaKCHUSI.

Anrebpanudeckue .
6. 1 MPaKTUKYM TEKYIIHUH.

BBIPAKECHUSI.

AnreOpaundeckue .
1. 1 MPAKTUKYyM TEKYILUN

BBIPAKECHUSI.

AnreOpaunueckue .
8. 1 NPaKTUKYM TEKYILLUN

BBIpaKCHUSI.
9. YpaBHEHUS 1 HEPABEHCTRBA. 1 JICKLIUS TEKYIIHI
10. YpaBHEHUsI U HEPABEHCTBA 1 PAKTUKYM TEeKYIIUN
11. YpaBHEHHS U HEPABEHCTRBA. 1 IPAKTUKYM TEKYIIUH
12, YpaBHEHUS U HEPABEHCTBA. 1 IIPAKTUKYM TEKyLIUHU
13. YpaBHEHUsI 1 HEPABEHCTBA. 1 IPAKTUKYM TEeKYIIUN
14. YpaBHEHHS Y HEPABEHCTBA. 1 MPAKTUKYM TEKYLIHN




YpaBHEHUS U HEPABEHCTBA.

15. IIPAKTUKYM TEKyLIUU
16. YpaBHEHHS U HEPABEHCTRBA. MPAKTUKYM TEKyLIUU
17. YpaBHEHHUS U HEPaBEHCTBA. IPAKTUKYM TPOMEKYTOUHBIN
18. YpaBHEHUS U HEPABEHCTBA. IPaKTUKYM TEKYILIHMN.

Hucnosslie .
19. JIEKIIUS TeKYIIUN

NIOCJIE/IOBATEIbHOCTH.

Hucnosslie .
20. MPaKTUKYM TEKYLIHi

MOCJIEIOBATEIbHOCTH.
21, @OyHKIMYU U rpaduKH. JEKIUs TEKYILNN
22. OyHKIUYU U rpad UK. IPAKTUKYM TeKYIIH
23. OyHKIUYU U rpad UK. IPAKTUKYM TeKYIIH
24, @OyHKIMYU U rpaduKH. MIPAKTUKYyM TEKYILNN

['eomerpruueckue purypsl u .
25. MeTp uryp CEMHUHAp TEKY LIl

CBOMCTBA.

['eomeTpuueckue Gurypsl u .
26. MCTD uryp MPAKTUKYyM TEKYILUN

CBOMCTBA.

['eomerpuueckue Qurypsl u .
217. METP uryp NPaKTUKYM TEKYILLUN

CBOMCTBA.

['eomerpruueckue purypsl u .
28. MCTP uryp IPAKTUKYM TEKY LI

CBOWCTBA.

['comeTpuueckue Gurypsl u .
29. MCTD uryp MPAKTUKYM TEKYILUN

CBOMCTBA.

['eomeTpuueckue Qurypsl u .
30. METP uryp NPaKTUKYM TEKYILUN

CBOMCTBA.
31. TpeyroJibHUK. CEeMHUHAp TEKyLIUH




32. TpeyronbHUK. 1 IPaKTUKYM TEKYILUH
33. TpeyronbHUK. 1 MIPAKTUKYM TEKYILIUN
34. TpeyronbHUK. 1 IPAKTUKYM TEeKYIIUN
35. MHOroyroJibHUKH. 1 Oecena TEKyIIUH
36. MHOrOoyroJIbHUKH. 1 PaKTUKYM TEKYILIUN
37. MHOTOyTOJIbHUKH. 1 IPAKTUKYM TEKYIIH
38. MHOroyroJbHUKH. 1 MIPAKTUKYM TEKYIIUHU
39. OKpYy>KHOCTb U KpPYT. 1 JEKIUs TEKYILIUN
40. OKpy>KHOCTb U KpPYT. | IPaKTUKYM TEKYILUN
41. OKpy>KHOCTb U KpPYT. 1 IIPAKTUKYM TEKyIIUU
42. OKpY>KHOCTb U KPYT. 1 IPAKTUKYM TEKYIIH

N3mepenue .
43. 1 MPaKTUKYM TEKYIUN

T€OMETPUYECKUX BEIHYHUH.

N3mepenne .
44, 1 NPaKTUKYM TEKYILUN

T€OMETPUYECKHUX BEITUYHH.

CrarucTuka u Teopust .
45. . 1 JEKIUs TEKYILUN

BEPOSITHOCTEH.

CrarucTtuka u Teopus .
46. . 1 IIPAKTUKYM TEKYILUN

BEPOATHOCTEH.

CratucTtuka u Teopus UCCIIeI0BaTeNIbCKas .
47, . 1 TEKYLIHN

BEPOSITHOCTEH. pabota

CrarucTuka u Teopust .
48. . 1 NPaKTUKYM TEKYILUN

BEPOATHOCTEHN.

CrarucTtuka u Teopus .
49. . 1 IIPAKTUKYM TEKYILUN

BEPOATHOCTEH.

CrarucTuka u Teopust .
50. . 1 NPaKTUKYM TEKYILUN

BEPOATHOCTEH.
ol. Tabnuibl U AMarpaMmel. 1 Oecemna TEKyUIUH




52. Tabnuibl U AMarpaMmel. 1 MIPAKTUKYM TEKyUIUH
53. 3aiaun Ha MPOIICHTHI. 1 CEMHUHAp TEKYIIH
54. 3aauu Ha MPOILCHTHI. 1 IPAKTUKYM TEKYIIHUH
95. 3ajauu Ha MPOLEHTHI. 1 IIPAKTUKYM TeKyLIUHU
56. 3aiaun Ha MPOIICHTHI. 1 IPAKTUKYM TEKYIIH
o7. 3ajauu Ha MPOIEHTHI. 1 MPAKTUKYM TEKYIIUN
58. 3ajauu Ha MPOLEHTHI. 1 IIPAKTUKYM TeKyLIUHU
99. 3aauu Ha MPOILCHTHI. 1 IPAKTUKYM TEKYIIHUH
60. 3ajayu Ha MPOLEHTHI. 1 IPaKTUKYM TEKYILUN
61. 3aiaun Ha MPOIICHTHI. 1 IPAKTUKYM TEKYIIH
62. 3aaun Ha MPOIICHTHI. 1 MPAKTHKYM TEKYIIUH

Peuienune sk3amMeHaliMOHHOU

paboThI (TpUMEpHBIC
63. poOHbIE BAPUAHTHI 1 HpAKTHKYM rexymuii

KOHTPOJIBHO —

U3MEPUTETBHBIX

MaTepHuajoR)

Peuienune sk3amMeHaliMOHHOU

paboThI
64. (IPHMEPHEIE MPOOHEIE 1 IPAKTUKYM TEKyLIHii

BapHAHTHI KOHTPOJIBHO —

U3MEPUTETHHBIX

MaTepUaJiOB)

Peuienune sk3amMeHaliMOHHON
65. padore! 1 IPAKTUKYM TeKY I

(mpuMepHBbIe TPOOHbBIE
BapUaHThl KOHTPOJIBHO —




U3MEPHUTETBHBIX
MaTepHuajoR)

66.

Peuienune sk3amMeHaliMOHHOM
paboThI

(mpuMepHBbIe MPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTETBHBIX
MaTepUaJIOB)

IIPAKTUKYM

TeKyLIUU

67.

Peuienune sk3amMeHalIMOHHOM
paboThI

(mpuMepHBbIe MPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTETHHBIX
MaTepUaJIOB)

IIPAKTUKYM

TeKyLIUH

68.

Pemenne sx3amMeHallnOHHON
paboThI

(mpuMepHBbIe TPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTEIBHBIX
MaTepHuasoB)

IMPaKTUKYyM

TEKYILUN

69.

Pemenne sx3amMeHallnOHHON
paboThI

(mpuMepHBbIe TPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTEIBHBIX
MaTepuasoB)

IMPaKTUKYM

TEKYILUN

70.

Pemenne sx3amMeHallnOHHON
paboThI

(mpuMepHBbIe TPOOHbBIE
BapUAHTbI KOHTPOJIBHO —

IMPaKTUKYM

TEKYILUN




U3MEPHUTETBHBIX
MaTepHuajoR)

71.

Peuienune sk3amMeHaliMOHHOM
paboThI

(mpuMepHBbIe MPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTETBHBIX
MaTepUaJIOB)

IIPAKTUKYM

TeKyLIUU

72,

Peuienune sk3amMeHalIMOHHOM
paboThI

(mpuMepHBbIe MPOOHbBIE
BapUaHThl KOHTPOJIBHO —
U3MEPUTETHHBIX
MaTepUaJIOB)

IIPAKTUKYM

TeKyLIUH




YcaoBus peajau3aluu NporpaMmsl.
MarepuajibHO-TeXHHYeCKOe o0ecredyeHrue NporpamMmal
3aHATHSA TPOBOAATCS B y4eOHOM KaOWHETEe, TI€ MMEeTCs KiacCHas JOCKa,
CTOJBI, CTYJIBSIJIA YUAIIUXCS U Tefarora, mradsl IS XpaHSHUS TUAAKTUICCKUX U
y4eOHBIX MaTepuanoB. B kabuHeTe ycTaHOBIIEH KOMIIBIOTEDP, IPUHTEP, TPOSKTOP.

DopMbl aTTECTALMH

HenpemMeHHBIM METOAMYECKUM YCJIOBHEM TIpH BbIOOpe (opMm sBisieTcs
BO3MOXXHOCTb ITPOBEPUTH TOT PE3YJIBTAT, KOTOPBIM XOUYET MOJYUYUTh Iemaror. @opma
arTecTaly TaK)Ke JI0JDKHA YYUTHIBATh BO3pacT peOeHKa, YPOBEHb €r0 MOJATOTOBKHU U
€ro MHAUBUAYaJIbHbIE 0COOCHHOCTH.

Conepxanue mporpaMMsbl npearnoiaraer (GopMbl KOHTPOJIS: coOeceaoBaHUE,
TECTUpPOBaHUE, HAOIIOACHUE, TBOPUYECKUE M CAMOCTOSTEIbHBIC HCCIIEIOBATEIbCKUE
paboThI, KOHTPOJBHBIE YPOKH, MPAKTUYECKUE PAOOTHI, 3a4€Thl, HHTEIJIEKTyaIbHbBIC
COCTSI3aHUsA, KOHKYPCHI, OJTUMITUAbI, KOH(PEPESHITNH, UTOTOBBIC 3aHSATH.

OueHoYHbIe MATEPHUAJIbI:
Bxonnas quarHoctuka (TecT).
TpeHupOBOYHBIE TECTHI 10 TEMAM.
HccaenoBarenbckue 3ajaHusl.
TekcThl 11 KOMIUIEKCHOTO 3aJIaHHS.
[TakeTt 3amaHuil 411 TPOMEXKYTOUHOM M UTOTOBOM aTTECTALNU.

ARl A

MeTtoanueckoe ooecneueHme
3aHATHS BKIIFOYAIOT B C€0s1 OpraHU3alMOHHYI0, TEOPETHYECKYIO U MMPAKTHIECKYIO
gacTu. VcTrounnkoM WH(OpMAIUu SIBISIFOTCS Marepuaibl y9eOHUKOB, MOCOOMI st
noaroroBku kOI'D, MHTepHET-pecypcoB.
MeTtonbl 00ydeHHsl, B OCHOBE KOTOPBIX JICKHUT CIOCO0 OpraHW3alMH 3aHSTHH,
pa3zHOOOpa3Hbl, HATPUMED:
— CJIOBECHBIE METOJIbI: JIeKIWs, Oecela, aHalu3 3ajad, OOBSICHEHHE PEIICHUS
3aJ1a4;
— HaIVISAHBIC METOJBI: TOKa3 BHJCOMAaTepHalioB, WIUIIOCTpaIldid, padora I10
oOpas3iry, HaOIOICHHE.

HpaKTI/I‘-IeCKI/Ie 3aHATHUA TIO3BOJIAAIOT PCaiM30BaATh BOCIUTATCIIBHYIO MECJIb U
pa3BHUBATh crnocodHOCTH yqalmuxcs. BI/II[I)I HpaKTI/IquKOﬁ ACATCIIBHOCTH
HCCICO0BATCIILCKHUC pa6OTBI, KOMIIJICKCHBIM aHaJIN3 pemicHus 3aaa4, TCCTUPOBAHUC.



HopMmaTtuBHO-nipaBoBas 6a3a

®denepanpHbIif 3ak0H Ne 273 o1 29.12.2012 1. «O6 obpazoBannu B Poccuiickoit De-
JEpaALN»;

Konuenuus pa3Butusi HONOTHUTEILHOTO oOpa3oBaHus aetei Ha nepuon g0 2030
roaa. (Pacnopspkenue npaButenbetBa PO ot 31.03.2014 1. Ne 678 — p);

Crpareruu pa3putus Bocniutanus 10 2025 . (Pacnopsbkenue 00 yTBEpKIAECHUHU OT
29 mas 2015 . Ne 996 — p);

[Tpukas ot 27 utons 2022 r. Ne 629 «O06 yTBep>KIeHUU NOPSAJIKA OPTaHU3alUU U
OCYUIECTBIICHUSI 00pa30BaTEIbHON ACSITEIBHOCTU 1O JOTOJHUTEIBHBIM O0IIE00-
pa3oBaresibHBIM IporpaMmmMamM» MUHHCTEPCTBA IPOCBeLeHUs PD;
[TocraHoBiieHne [71aBHOTO roCyIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickon
®eneparuu ot 28 ceHTA0ps 2020 1. Ne 28 «OO0 yTBepKIeHUN CAHUTAPHBIX MTPABUI
CII 2.4.3648-20 «CaruTapHO-3MUAEMHOJIOTHYECKIE TPEOOBAHUS K OPraHU3aASIM
BOCHHUTaHUS U 00yUeHUs], OT/IbIXa U O3JOPOBIICHUS ACTEH U MOJOAEKN»;

[Tpukas ot 9 HOAOps 2018 . Ne 196 «O0 yTBepkIeHUU MOpsIIKa OpraHU3aluu U
OCYILIECTBJICHUSI 00pa30BaTEIbHON NIESITEIHLHOCTH MO JOMOJHUTEIBHBIM 00111€00-
pa3oBaTesIbHBIM IIporpaMmam» MUHHCTEPCTBA OOIIEr0 U MPOPECCUOHANTBHOTO 00-
paszoBanusi PoctoBckoii o6nactu;

[Tucemo Munuctepcra oopazoanus u Hayku PO ot 18.11.2015 . Ne 09-3242 «O
HanpaBiieHUd uHopmarumy (BMecte ¢ «MeToanuecKuMu peKOMEHIAUsIMU 1O
MPOEKTUPOBAHUIO JOMOJIHUTEIBHBIX O0IIEPa3BUBAIOIINX MPOTPaMM (BKJIIIOUAst pa3-
HOYPOBHEBBIE IPOTPAMMBI)»;

Yeras MBY 10 LITuCIICY AP.

Cnncok JiuTeparypsl

YYEBHO-METOAMYECKOE OBECITEHEHUWE OBPA3OBATEJIBHOI'O

I[TPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IJI1 YHEHUKA

1.

2.

3.

OI'D MaremaTuka: TUIOBBIE AK3aMEHAIIMOHHBIE MaTepHuajbl: 36BapUaHTOB/TION
pen. . B. Awmenko. - M.: U3narensctBo «HanuonansHoe odpazoBanue», 2024r.
N. B. SAmenko, C.A. Illecrako. S cnam OI'D! Tunossie 3ananus. Anredpa. M:
[Tpocemienue. 2024

Anrebpa, 9 ki1 : yueOHMK JyIsi 00111e00pa3oBaTeIbHBIX OpraHu3amuil /Mep3isik u
npyrue - : IIpcBemenne,2021 T'eomerpus 1. ['eomerpus. 7-9 kmaccel: yue6. amns
obmieoOpazoBat. opranuzaiuii / JI. C. Aranacss [u ap.]. — M. : IIpocs., 2014. 2.11.
B. Smenko, C.A. IllecrakoB. S canam OI'D! TunoBsie 3ananus. I'eomeTpus. M:
[Tpocgemienue. 2024

3uB, b. I. T'eomerpus : agumaktudeckue marepuansl : 9 xin. / b. I 3uB. — M. :
IIpocsewmenue, 2014.

N3yuenue reomerpun B 7-9 Kinaccax : METOAMYECKHE PEKOMEHIAIMU : KH. JJIs
yuutens / JI. C. Aranacsis [u ap.]. — M. : IIpocsemenue, 2019.



Mumenko, T. M. I'eomerpus: Temarnueckue Tectol : 9 k. / T. M. Mumenxko, A. JI.
bnunkos. — M. : [Ipocsewenue, 2020.

1.

2.

METOUYECKUE MATEPHUAJIBI JIA YUUTEJLA
N. B. Awmenko, C.A. llecrakoB. A cnam OI'D! Maremaruka. OI'D. MoaynbpHbIi
Kypc. Meroauka nogrorosku. M: IIpocsemenue. 2024
3uB, b. I. 3agaum mo reomerpuu : mocobue mig yvamumxcs 7—11 kmaccos
oO1eoopazoBarenbHbix opranu3anuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii.
— M. : [Ipocsewenue, 2014.
Kykapuesa, I. 1. COopHuK 3a7a4 110 FeOMETPUH B pUCYHKAX U TeCTaX. 7—9 Kiacchl
/ T. K. Kykapuesa. — M., 2019.
CaBpacosa, C. M. YnpaxHeHus 10 IUIaHUMETPUH Ha roToBbIX yeprexax / C. M.
CaBpacoga, [. A. fAcTpebunenxuii. — M., 2015.

MUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MUHTEPHET

NogabkowdE

http://www.edu.ru

TectupoBanue on-line. 5—11 knaccsl. http://www.kokch.kts.ru/cdo
Bces anemenTapHas maremaruka. http:// www.bymath.net
www.fipi.ru

ege.edu.ru

alexlarin.net

https://oge.sdamgia.ru
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