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PaGouass nporpamMma Kypca BHeypouHoO nesitesibHOCTH «IloaroroBka k OI'J nmo marematuke»
9 kJiacce

1. IlosicHUTe/IbHASA 3alIHCKA
Pabouas mporpamma Kypca BHEYpouHOH aearenbHocTH «lloaroroBka k OI'D mo mareMaTHKE»
COCTaBJ€Ha Ha OCHOBE TIOJIO)KEHMH U TpeOOBaHMM K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOW  MPOTPaMMBbl,  MPEJICTaBICHHBIX B (elepaJbHOM  TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTE OCHOBHOTO 00111ero 00pa3oBaHMUsl.
KonuyectBo yacoB no yueOHOMY IJ1aHy - 68 4acoB; B HEAEIIO 2 Jaca.
[Iporpamma cocTaBiieHa Ha OCHOBE:
1. Anre6pa. CoopHuK pabounx mporpamm 7-9 kiacchel: yaeOHOe mocobue st 001eo0pa3oBaTeIbHBIX
opranuzanuii/ coct.T.A. Bypmuctposa. -2-¢ uza. —M.: IIpocsemenune, 202 1ro.
2.I'eomerpuss.  COopHMK  pabouux  mporpamMm  7-9  kmaccel:  ydyeOHOoe  mocoOue IS
obmeoOpazoBarenbHbIX opraHusanuii/ coct.T.A. bypmucrposa.-2-e wu3n. —M.: Ilpocsemienue,
2021rogm.
Hesn 1 3a1aum padoyeil mporpaMmbl:
L{enb nporpamMMbl OpUEHTHPOBAHA HA:
1. moaroroBky oOyuarommxcsi K cAade dk3aMeHa 1mo Matemaruke B popme OI'D B cOOTBETCTBUU C
TpeOOBAaHUSAMHU, TPEABABISEMBIMH  HOBBIMH  OOpa30BaTeNbHBIMUA  CTaHAApPTaMH;  OKa3aHHE
WHIUBUAYAIBHON M CHCTEMaTHMYeCKOHW TIOMOINM JEBATUKIACCHUKY IIPH TOBTOPEHUU Kypca
MaTEMaTHKH U MOATOTOBKE K 3K3aMeHaM.
2.IlprobpeTeHne OmnpeneeHHOr0 ONbITa PEHICHUs 3a]ad Pa3InYHbIX THUIIOB, IMO3BOJISIET YYCHUKY
MOJTyYHUTh JIOTIOJIHUTENFHYIO TOATOTOBKY JJIS CAAYM dK3aMeHa 10 MaTeMaTHUKe 3a Kypc OCHOBHOM
IIKOJIBI.
3. PerieHue pa3nuyHBIX MO CTETIEHU BaXKHOCTU U TPYTHOCTHU 3a]1a4.
4. OOBEKTUBHYIO HE3aBUCHMYIO TIPOIIEyPY OLIEHUBAHMS YUEOHBIX JOCTIKEHUN 00yJarOIINXCS.
3anauu:
1. OcHOBHOI OCOOEHHOCTBIO ITOTO Kypca SBJISETCA OTpabOTKa 3aJaHUil MO0 BCeM pasieiam
Kypca MaTeMaTHKHd OCHOBHOW IIKOJBI: apudMeTHke, ainredpe, CTaTUCTUKE U TEOPHUH
BEPOSITHOCTEN, TEOMETPHH.

2. JlaTh y4eHHKY BO3MOXKHOCTb MTPOAHAIU3UPOBATH CBOU CIIOCOOHOCTH;

3. Tlomoub yueHuKy BBIOpaTh Npoduiis B AalbHelIeM 00y4eHUN B CpeaHEN MIKOIIE.

4. TloBropuTth, 00OOIIUTE U YIIYOUTHh 3HAHUS MO AIredpe U T€OMETPUU 3a KypC OCHOBHOM
00111e00pa30BaTeIbHON IITKOJIBI;

5. Pacmmputh 3HaHHS MO OTAENBHBIM TeMaM Kypca «MartemaTnka 5-6», «Anrebpa 7-9» u

«I"eometpus 7-9»;
6. BripaboTaTh yMEHHE MMOTB30BATHCS KOHTPOJIBHO-U3MEPHUTEIBHBIMA MaTepHaIaMH.
7. KommeHcanus HeIOCTaTKOB B 00YYEHUHN MaTeMaTHKE.

Kypc npenycMarpuBaeT IOBTOPHOE paCCMOTPEHHE TEOPETUUYECKOTO MaTepuaja MO0 MaTeMAaTHKeE,
MO03TOMY HMMeeT Ooublioe o0lieo0pa3zoBaTelbHOE 3HAYEHUE, CIIOCOOCTBYET Pa3BUTHIO JIOTHMYECKOTO
MBIIJIEHHSI, HAMEYAeT U HMCHOJb3YeT LENbIH PsJi METAlpeAMETHBIX CBS3€H M HampaBlieH B IEPBYIO
ouepelb Ha YCTpaHEHHUE «Ipo0eroB» B 0a30BOM COCTaBIAIOLIEH MaTEMaTHKU CHUCTEMaTHU3alHIo
3HAHMUH IO OCHOBHBIM pa3JieaM IKOJIbHON IPOrpaMMBl.

Metoabl n popMbI 00yUeHH S
- 00y4eHHe yepe3 ONbIT U COTPYAHUUECTBO;

- YYeT UHANBUIYaTbHBIX 0COOCHHOCTEH U TOTPEOHOCTEH yJaImxcs,
- paboTa B MaJIbIX TPYIIAX, POJEBBIC UTPhI, TPEHUHTU, BHE 3aHATHI — METO]] IIPOEKTOB;
- JIMYHOCTHO-JIEATENBHOCTHBIN MoaXoA (OoJyiblliee BHUMaHUE K JIMYHOCTU Y4YalIerocs, a HE ILEIsIM
YUUTENs], PABHOIIPABHOE UX B3aUMOJEHCTBHE).

Jig pa®oThl ¢ ydaluMucs TPUMEHHUMBI Takue (opMmbl pabOThI, Kak JIEKIUS U CEMHUHAp, C
HCII0JIb30BAHUEM UHTEPHET PECYPCOB.

2. CoaepxaHue Kypca BHEYPOUHOM 1eATeIbHOCTH

1. Moaynb «Anrebpa», 1 gacts. ba3oBblii ypoBeHs 284.

2. Moaynb «I'eomeTrpusi», 1 yactb. ba3oBelil ypoBeHb 12 4.

3. Moayns «Anrebpay, 2 yacTth. [loBbIIIeHHBIN U BEICOKUH ypoBHU 10 4.



4. Monynb «I['eomeTpusi», 2 yactb. [[oBbIIIEHHBIN U BBICOKUH YPOBHU 8 4.

5. O6o6matomee moBropenue. TectupoBanue 10 d.

Anrebpa.

1.Yucna, yncnoBble BhIpaXeHUs, MPoLeHThl. HatypanpHble yncna. ApudmMeTnueckue neicTBus ¢
HaTypajibHbIMH uuciamu. CBoiicTBa apudMeTnueckux JeicTBuil. J[enMMOCTh HaTypajbHBIX YHUCEI.
Henurenu u xpatuble yncna. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. [denenue ¢ ocratkom. IIpocteie
yuciaa. PasnokeHue HaTypaJbHOro umciia Ha mnpoctble MHoxuTenu. Haxoxnenne HOK, HOZ.
OOBIKHOBEHHBIC ApOOH, JCUCTBHUS C OOBIKHOBEHHBIMH Jpo0siMu. [lecsTmuHbie ApoOu, JAEUCTBHUS C
JEeCATUYHBIMU Apo0siMu. [IpuMeHeHne cBOMCTB A yHpPOILEHHs BbIpakeHUH. TOX/AeCTBEHHO paBHbIE
BbIpakeHus. [IponenTtsl. HaxoxaeHne MpoLeHTOB OT Yncia U YUCIIa 110 MIPOLEHTY.

2. BykBeHHbIE BBIpaKEHHs. BpIpaskeHHs ¢ NepeMeHHbIMH. TOXXIeCTBEHHBIE IMPeoOpa3oBaHUs
BBIPAKEHUI C IEPEMEHHBIMU. 3HAUE€HNE BbIPAKEHUI ITPU U3BECTHBIX YNCIIOBBIX JaHHBIX IEPEMEHHBIX.

3. IIpeoOpazoBanue BeIpakeHUH. DOPMYIIBI COKPAIIEHHOTO YMHOXKEHUS. PamnroHaibHbIe TpoOH.
OpnHouneHbl U1 MHOrowieHbsl. CTaHIapTHBINA BUJI OAHOYIEHA, MHOrowieHa. KoagguuueHnTt onHouneHa.
Crenenp onHOUYJIEHA, MHOrowieHa. JlelicTBUsS ¢ OJHOWIEHAMM M MHOrowileHamu. PasnoxkeHue
MHOrOWIeHa Ha MHOXHUTend. DopMynsl cokpameHHOro yMHOXKeHHs. CrocoObl pa3ioKeHHs
MHOIOWIE€Ha Ha MHOXWTeNHU. PanuoHanbHble IpoOM M MX cBoicTBa. JlomycTHMble 3Ha4YeHUs
nepeMeHHbIX. TOXIECTBO, TOXKAECTBEHHbIE NPeoOpa3oBaHMs pPALMOHAIBHBIX Apobeil. CreneHb c
LIeJIbIM [TOKa3aTeleM U UX cBoiicTBa. KopeHb n-oil cTeneHu, CTeneHb ¢ PallMOHAIIbHBIM IIOKa3aTelleM U
UX CBOMCTBA.

4.YpaBHeHus u HepaBeHCTBA. JIMHEWHbIE ypaBHEHUS ¢ OJHOM mepeMeHHOW. KopeHb ypaBHEHHS.
PaBHOCMIIBHBIE ypaBHEHUS. CHUCTEMBI JTMHEMHBIX YpaBHEHUU. MeTONbl pElICHHs] CUCTEM ypaBHEHUI:
[IOJICTAHOBKH, METOJ CJIOKeHHUd, rpapuueckuit wmeron. Ksanpartuele ypaBHenus. Hemosnoe
KBaJpaTHOe ypaBHeHHe. Teopema Buera o KOpHsAX ypaBHeHMs. HepaBeHcTBa ¢ OZHOM IEPEMEHHOM.
Cucrema HepaBeHCTB. MeTOApl pElIEHUS HEPABEHCTB M CUCTEM HEPABEHCTB: METOJ WHTEPBAJIOB,
rpadu4ecKuil METOI.

5. Ilporpeccun: apupmMeTuveckas ¥ TeOMETPUICCKasT YUCIOBBIC MMOCIIEIOBATEIIBHOCTH. Pa3HOCTH
apupmernyeckord mporpeccun. dopmyna n-oro wieHa apudmernueckoil mporpeccun. Dopmyrna
CyMMBI N 4JI€HOB apupMeTHueckod nporpeccuu. I'eomerpuueckas mporpeccus. 3HaMEHATeNlb
reoMeTpuyeckoil nporpeccun. @opmyia n-oro ujaeHa reoMeTpudeckoi nporpeccun. Popmyia cyMmmbl
n WIEHOB reoMeTpuyeckoil mporpeccun. Cymma 0€CKOHEYHON T€OMETPUYECKOM MPOrpecCuu.

6.Oynkuuu u rpapuxu. Ilonstue ¢ynxkuuu. OyHknus um apryment. OOnacTh omnpeAereHHs
¢ynkuun. OO6nacte 3HaueHud QyHkuuu. I'paduk ¢ynxkumu. Hymm  ¢ynkuuu.  OyHkous,
BO3pacTarolas Ha OTPE3KeE.

Oyukuus, yobiBaromas Ha otrpeske. JIluHeilHass QyHkuus u ee cBoicTBa. I'paduk nuHEHOU
¢bynkuuu. Yoo koddduuument pynkmuu. OOpaTHO MponopiroHaabHas (QYHKIUS U ee CBOMCTBA.
KBagpatuunas ¢QyHkuus u ee cBoiictBa. I'padux kBagparnynoit yHkiuu. CreneHHass (QyHKIHS.
YerHas, HeweTHas ¢yHkius. CBoHCTBA YETHOM W HEYETHOM creneHHbIX GyHKuuil. ['padpuku
cTeneHHbIX GyHKuui. Ytenue rpadukoB QyHKIMMA.

7. TexctoBble 3a1aun. TeKCTOBBIE 3aJ]aul HA JBM)KEHUE U CHOCOOBI perieHus. TekcToBble 3a/1aun
Ha BbIUMCIIEHHE oObeMa padoThl M CHOCOOBl MX pemieHui. TeKCTOBble 3aJayd Ha IMPOLIEHTHOE
COJIep’KaHuE BEILIECTB B CILJIaBaX, CMECSIX U PaCTBOPAX, CIIOCOOBI PEIIECHUS.

8. DIIeMEeHTBI CTaTUCTUKU W Teopum BeposTHOocTed. CpemHee apupMeTHyeckoe, pazMax, Moja.
MenuaHna, Kak craTHCTHYecKas XapakTepucTuka. COOp M TpyNIHMpOBKa CTAaTHCTUYECKUX JIAHHBIX.
Mertoapl pemieHuss KOMOMHATOPHBIX 3ajad: mepedop BO3MOXKHBIX BApHAHTOB, JIEPEBO BapUAHTOB,
npaBwio 7ymHOXeHus. IlepectaHoBKH, pa3menieHus, couetaHus. HauanbHble cBeeHUS U3 TEOpUU
BeposiTHOCTEN. BeposaTHOCTh cimydaitHOTO coOBITHS. ClTOKEHNE M YMHOXKEHNE BEPOSITHOCTEH.

I'eomerpus

9. TpeyronbHukH. BeicoTa, MenuaHa, CpeAHss JIMHHUA TpeyrojbHHKa. PaBHOOEApEeHHBIM u
PaBHOCTOPOHHUI

TpeyroiabHuKku. Ilpu3Haku paBeHCTBa M MOJAOOUS TPEYroJbHUKOB. PeleHue TpeyroabHUKOB.
Cymma yrinoB TpeyroiibHuka. CBOWCTBa MNpSMOYTOJbHBIX TpeyroibHUKOB. Teopema Iludaropa.
Teopema cuHycoB 1 kocuHycoB. HepaBeHCTBO TpeyronpHukoB. Ilomans TpeyroibHuka.

10. MHuoroyronsHukH. Bunbl MHOrOyronsHukoB. Ilapamrenorpamm, ero CBOMCTBAa W IPU3HAKU.
[Tnomane napamnenorpamMmma. Pom6, npssiMoyroiabHuK, kBaapar. Tpaneuns. CpeaHss JUHUS Tpanenuu.
[Tnomans Tpaneunu. ITpaBuiIbHBIE MHOTOYTOJIBHUKH.

11. Oxpyx)Hoctb. KacarenbHas K OKpY>KHOCTH U €€ cBOWcTBa. LleHTpalIbHbII 1 BIMCAHHBIN YTJIBI.
OKpy>KHOCTb, ONMCAHHAs OKOJIO TpeyrojbHHKA. OKpYyKHOCTb, BIIMCAHHAs B TPEYrojbHUK. JlimHa
okpyxxHocTH. [Tnomans kpyra.

12. Penienne TpeHMPOBOYHBIX BApUAHTOB U 3a/IaHUH U3 OTKpHITOro 6aHka 3ananuii [ MA-9



3. Ilnanmpyemble pe3yabTaThl.
JUYHOCHHbLE:
1) cdopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
o0yyaroImuxcss K CaMOpPa3BUTHUIO M €aMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
IIO3HAHUIO, BBIOOpY JaiibHEiiiero oOpa3oBaHMs Ha 0Oa3e OPUEHTUPOBKM B MuUpe npodeccuil u
npoeCCUOHATIBHBIX MPEANOYTECHUH, 0CO3HAHHOMY MTOCTPOSHHUIO MHAWBUIYAIbLHOW 00pa3oBaTeIbHOM
TPAEKTOPHUU C YYETOM YCTOMYMBBIX II03HABATEIBHBIX HHTEPECOB;
2) cpOpMHUPOBAHHOCTh LIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM NPaKTHUKH;
3) chopMHPOBAHHOCTb KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHUH M COTPYIHHUYECTBE CO
CBEpCTHMKAMHM, CTaplIMMU W MJAAIIMMH, B 00pa3oBaTelbHOH, OOIIECTBEHHO TMOJE3HOH, y4eOHO-
UCCIJIEIOBATEIBCKOM, TBOPUYECKON U IPYrUX BHJAX JEATCIBHOCTH;
4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOW M NHCbMEHHOW peud, IOHUMAaTh
CMBICJI ITIOCTaBJICHHOM 3a7ja41, BBICTPAUBaTh apIyMEHTALUIO, [IPUBOUTH IIPUMEPBI U KOHTPIIPUMEDSI;
5) mpeacTaBiIeHHe O MaTeMaTHYECKOW HayKe Kak cepe YelOBEYeCKOW NEesITeIbHOCTH, 00 dTamax eé
pa3BUTHsA, O €€ 3HAYMMOCTH JJIS1 Pa3BUTHUS LIMBWIN3ALINN;
6) KpPUTUYHOCTb MBILUICHUS, YMEHUE pACMO3HaBaTh JIOTUMECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh THITIOTE3Y OT (PaKTa;
7) KpeaTUBHOCTb  MBIIUICHUS, WHULMATUBA, HAXOJYMBOCTb, AaKTUBHOCTb IIPU  PELICHUU
anreOpandyecKux 3aj1ad;
8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yiIbTaT y4eOHOH MaTeMaTHUECKON AeATeIbHOCTH;
9) cmocoOHOCTh K SMOLMOHAIHLHOMY BOCHPHUATHIO MAaTEMaTHYECKHMX OOBEKTOB, 3ajad, PEUICHHH,
pacCyXICHUU.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTHU:

1. I'pasicoanckozo eocnumanus

['OTOBHOCTBIO K BBINOJHEHHIO O0S3aHHOCTEH Tpa)KIaHWHA, MPEICTABICHUEM O MAaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHMHA. ['OTOBHOCTBIO K pa3HOOOpa3HOM
COBMECTHOH NIESITEFHOCTH TMPH BBIMOJIHEHUH Y4EOHBIX, MMO3HABATEIbHBIX 33Ja4, CO3AAHUN YIEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMONOHMMAHUIO M B3aMMOIOMOIIM B IIpolecce 3ToH ydeOHOM
NEATEIbHOCTH.
2 Ilampuomuueckoeo eocnumanus

LIEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY M HCTOPHUYECKOMY HACJIEIHIO,
NOHMMAasl 3HAYEHHE MAaTeMaTU4YeCKOW HayKd B JKM3HM COBPEMEHHOrO OOILIECTBa, CIIOCOOHOCTHIO
BJIQJIETh JIOCTOBEPHOW HHQOpMAaIMel O TMepeloBbIX JOCTHKEHUSX M OTKPBITUSIX MHUPOBOM H
OTEUECTBECHHOM MaTEMaTUYECKOM HAYyKH, IPOSABICHHEM HHTEpeca K IPOLLIOMY M HACTOALIEMY
POCCUICKON MaTeMaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSM POCCHUHCKUX MaTEMaTHUKOB U
POCCUICKON MaTEMaTUYECKON IIKOJIBI.
3. Ayxo6H020 U HpABCMEEHHO20 BOCMUMAHUSA Oemell HA OCHO8e POCCULICKUX MPAOUYUOHHBIX
yeHHocmeil

TOTOBHOCTHU OLICHMBATh CBOE MOBEACHUE U NOCTYIIKM CBOMX TOBAPHUIIEN C MO3ULHUHA HPABCTBEHHBIX
U NPaBOBBIX HOPM C Y4ETOM OCO3HAHHUA IOCIEACTBUH IOCTYIKOB; CTPOUTH CBOKO ACATEINBHOCTH B
COOTBETCTBUH C MHTEPECAMH OKPY>KAFOIIUX €r0 JIFOJICH.
4.Ilpuobwenue yuawuxcsa K KyibmypHOMY HACIeOuio (Dcmemuyeckoe 60Cnumanue)

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHUYECKHUX OOBEKTOB,
3a/1a4, pelIeHUuM, pacCyXICHU. YMEHUEM BHUJETh MaTEMaTUYECKUE 3aKOHOMEPHOCTU B HCKYCCTBE,
aApXHUTEKTYpE, IPUPOJE.

S.Honynapuzayuu nayunvlx 3uanui cpeou demei (L{ennocmu nayuHo2o nosnanus)

MHPOBO33PEHUYECKHUX IPEICTABICHUN, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTaBJISIOIIMX OCHOBY JUISI TOHMMaHMs CYIIHOCTH HAy4YHOM KapTHHBI MHpa; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHSA IPUPOJbI, B3AMMOCBS3SIX YEJIOBEKA ¢ MPUPOAHOU CperoH, O
pOJIM MAaTEMAaTUKU B IO3HAHUU JTUX 3aKOHOMEPHOCTEH; ITO3HABATEIBHBIX MOTHBOB, HAIIPABICHHBIX
Ha MOJYy4YeHHE HOBBIX 3HAHMH MO MpeaMeTy; M0o3HaBaTeIbHON U MHGOPMAIIMOHHON KYJIbTYPHI, B TOM
YHCce HABBIKOB CAaMOCTOSTENBHOW pabOThl € Y4E€OHBIMH TEKCTaMH, CIIPAaBOYHOW JIMTEPATypOM,
JOCTYIHBIMH  TEXHMYECKMMM  CPEICTBAMU  MH(POPMALMOHHBIX  TEXHOJOTHMH; MOHUMAaHHUEM
MaTeMaTHYECKOM HayKH Kak chepbl 4eTOBEUECKON JesITeIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
IUIS Pa3BUTHS LUBUIN3ALUY;
6.OU3MYECKOro BOCIUTAHUS U (POPMUPOBAHUS KYJIBTYPHI 310POBbS




OCO3HaHHUs LIEHHOCTH *H3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO, YCTAHOBKHM Ha
3JI0pOBBII 00pa3 *KHU3HU, OCO3HAHKE MTOCIEACTBUI U HENPUATHUS BPEIHBIX TPUBBIYEK, HEOOXOAUMOCTH
cOOJII0ICHHS TTPAaBUII O€30MACHOCTH B OBITY U pPEabHOM KU3HH.
7.Tpyooeozo eocnumanus u npogpeccuoHaIbHO20 Camoonpedenenus

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4eOHO-HCCIE0BATENbCKON |
ApYruX BUAAX JEATEIBHOCTH; MHTEpeca K MPaKTHYECKOMY M3Y4EeHHIO0 Ipodeccuil. YCTaHOBKOH Ha
AaKTUBHOE y4acTHE B PEILECHUU MPAKTUYECKUX 33]a4 MAaTEMAaTUYECKOM HaIlpaBIEHHOCTH, OCO3HAHUEM
BXHOCTH MAaTeMaTHYECKOro 00pa3oBaHMs Ul YCIHEIIHOM Npo(ecCHOHAIbHOW IEsITENbHOCTH U
pa3BUTHEM HEOOXOIMUMBIX YMEHUH.
8.Okonocuueckozo eocnumanus

HKOJIOTHYECKHU 11€JIECO00Pa3HOT0 OTHOIICHUS K MPUPOE KaK MCTOUHUKY >KU3HHM Ha 3eMiie, OCHOBE
e€¢ cymecrBoBanus. OpueHTanMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM /IS pelleHus 3a1ad B
00JIaCTH COXPAHHOCTH OKPY’KAaIOIIeW Cpebl, OCO3HAHMS IJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX
poOJeM.
MemanpeomemHuule:
1) yMeHHe caMOCTOSITENbHO IUIAHHUPOBATh ajJbTEPHATHBHBIC MYTH JOCTHIKCHHUS LENICH, OCO3HAHHO
BbIOMpaTh Hanbomee F3pPEKTUBHBIE CITOCOOBI peIIeHNUs YIeOHbIX U TTO3HABATEIBHBIX 3a/1a4;
2) yMEHHE OCYIIECTBIATH KOHTPOJb IO pe3yapTary M IO CHoco0y JACHCTBUS Ha YpOBHE
IIPOM3BOJILHOTO BHUMaHUS U BHOCUTh HEO0XO0IUMbIE KOPPEKTUBBI,
3) yMeHue aJieKBaTHO OLIEHUBATh NPAaBUIBHOCTh MJIM OIIMOOYHOCTh BBIMOJIHEHUS y4yeOHOM 3a1aun, eé
OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS,
4) OcO3HaHHOE BJIAJICHUE JIOTUYECKUMHU JCHCTBUSMHU ONpEAENICHUS MOHATHM, 00001eHus,
YCTAQHOBJICHHMs aHAJIOTUH, KiIacCU(UKALMM HAa OCHOBE CAMOCTOSTEIBHOIO BbIOOpa OCHOBAHUH U
KPUTEPHUEB, YCTAaHOBJIEHUS POAOBUIOBBIX CBsI3EH;
5) yMeHHe YyCTaHaBIMBaTb HPUYMHHO-CJIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PacCyXkIECHHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbI;
6) yMeHHe co3[aBaTh, IPUMEHSITh U NIPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA, MOJIEIH U
CXEMBI JUIs pelleHHsl yueOHbIX U M03HABATEIbHBIX 33/1a4;
7) yMeHuEe OpraHu30BbIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YYUTENIEM U
CBEpCTHMKAMMU: ONPEAENATh 1eNd, pacnpeaenaeHne QyHKIMM 1 poJiel y4acTHUKOB, B3aUMOAECHCTBUE U
obmmue crnocoObl paboThl; yMEeHHE paboTaTh B IpyNIe: HAaXOAUTh oOIlee pelleHHe U pa3peraThb
KOH(QUIMKTBI HA OCHOBE COIJIACOBAHMS TIO3MIIMM W Yy4€Ta WHTEPECOB; CIyIIaTh MapTHEPA;
(dbopMynpoBaTh, apryMeHTUPOBATh U OTCTaUBATh CBOE MHEHUE;
8) cdopmupoBaHHOCT y4yeOHOM M  OOIIENOJbH30BATENBCKOM KOMIIETEHTHOCTH B  00JacTu
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);
9) mepBoHauUaIbHBIE MPEACTaBICHUS 00 HAESIX M O METOJaX MaTeMaTHKU Kak 00 YHUBEpPCAIHLHOM
S3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBJICHUN U MPOILIECCOB;
10) ymeHue BHIETh MaTeMaTHYECKYylO 3a7ayy B KOHTEKCT€ NpOOJEeMHOM CHUTyalMH B JpYrux
JTUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;
11) ymeHue HaxoOuTb B PA3JIMYHBIX MCTOYHHMKAX HHPOpPMAIMIO, HEOOXOIUMYIO JUIsl pEelIeHUus
MaTeMaTHYeCKUX MPoOJIeM, U IPEICTABIATh €€ B MOHATHON (hopMe; MPUHUMATh PELIEHUE B YCIOBHIX
HEMOJHOM U N30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(OpMaIuuy;
12) ymeHue nMoHUMAaTh U UCHOJIB30BATh MATEMATUYECKHE CPEICTBA HATJIATHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUY, HHTEPIPETAlluH, apryMEeHTallHH;
13) ymeHue BBIABUTATh TUIOTE3bl MPHU PEIIEHUH y4YeOHBIX 3ajad U MOHUMAaTh HEOOXOJUMOCTh HX
IIPOBEPKH;
14) ymeHue NpUMEHATh MHIYKTUBHBIE M JIEAYKTHUBHBIE CIIOCOOBI pacCyXICHHWH, BUIETh Pa3IUYHbIC
CTpaTeruu pelieHus 3aaay;
15) moHMMaHue CYyITHOCTH aITOPUTMHUYECKUX MIPEAMUCAHUN U YMEHUE JIEHCTBOBATh B COOTBETCTBUH C
IIPEIIOKEHHBIM aITOPUTMOM,;
16) ymeHue caMOCTOSITENBPHO CTaBUTh II€NIM, BBIOMpaTh W CO3[aBaTh AJITOPUTMBI JUISL PEIICHUS
y4eOHBIX MaTEMAaTUYECKUX MPoOIIeM;
17) ymeHue mJIaHMpPOBaTh U OCYILECTBIATH JIE€ATEIbHOCTh, HAIPABICHHYI0 Ha pELIEHUE 3a/1ay
HCCIIEI0BATENBCKOIO XapakTepa.
IIpeomemnvie(ancebpa):
1) ymeHnue paborarh ¢ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYPHpPOBAaHHE, W3BJICUCHHE HEOOXOAMMOM
uH(pOpMaLKN), TOYHO ¥ IPaMOTHO BBIPAXaTh CBOU MBICIM B YCTHOH M MUCbMEHHOW peyH, IPUMEHISA
MaTEMaTHUYECKyl0 TEPMUHOJIOTUIO U CHMBOJIMKY, HCIOJb30BaTh pa3JIMYHbIC SI3bIKM MAaTEMaTUKU
(coBecHBIN, CUMBOJIMYECKUH, TpapuyuecKkuii), 000CHOBBIBATH CYXICHUS, IPOBOANUTH KIACCUPHUKAIIHIO,
JI0Ka3bIBaTh MaTEMATUYECKHUE YTBEPKIACHHUS;




2) BinageHue O0a30BbIM TMOHATHHHBIM amnlapaToM: HMETh MPEJCTAaBICHHE O YHCIE, BIIAJECHUE
CUMBOJIBHBIM  SI3bIKOM ~ aireOpbl, 3HaHME DJEMEHTapHbBIX (YHKIHMOHAJIBHBIX 3aBHCHUMOCTEH,
¢dbopmMHpoBaHHE MPEICTABICHUNA O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B pEalbHOM MHpE U O
pa3NUYHBIX CIOCO0ax WX M3Yy4eHHUs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIMX
BEPOSITHOCTHBII Xapakrep;

3) yMeHuME BBINOJIHATH anredOpanyeckue npeoOpa3oBaHusl PAllMOHAIBHBIX BBIPAXKEHUH, IPUMEHATh UX
IUIL pelIeHus] Y4eOHBIX; MaTeMaTHYeCKMX 3a7ad W 3a/a4, BO3HHKAIOIIMX B CMEXHBIX y4eOHBIX
npeaMerax;

4) yMeHue I0JIb30BaThCsl MAaTEMATUYECKUMU (OPMYJIAMU U CaMOCTOSITEIBHO COCTABIIATh (POPMYJIbI
3aBUCUMOCTEH MeX/ly BETMUMHAMU Ha OCHOBE 0000IEHHS YaCTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) ymMeHue peuiath JUHEWHbIE U KBAApaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TAKXKE IPUBOJAUMBIC K HUM
YpaBHEHHsI, HEPaBEHCTBA, CUCTEMbI, NPUMEHSTH TpapUuecKue MNPEACTABICHHUS IS PEICHHs |
UCCIIeIOBaHMsI YpaBHEHHM, HEPAaBEHCTB, CUCTEM; IIPUMEHSTh [IOJyYEHHbIE YMEHUS AJIS PELIeHus 3a1a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEAMETOB, IPAKTUKH;

6) oBnaseHue CHUCTEMON (YHKIIMOHAIBHBIX TMOHATHH, (YHKIHMOHAJIBHBIM SI3BIKOM M CHMBOJIUKOM,
YMEHUE CTPOUTh Tpaduku (YHKIMN, OMUCHIBATH HMX CBOWCTBA, MCIIONB30BaTh (PYHKIMOHAIBHO-
rpaduyeckue NpPEeACTaBICHUs U1 ONMCAHUS M aHalW3a MaTeMAaTHYEeCKUX 3a7ad M PpealbHbIX
3aBUCHUMOCTEH;

7) oBIIaZicHWE OCHOBHBIMHU CIOCOOAMH NPEICTABICHUS M aHAIM3a CTaTUCTUYECKUX ITAHHBIX; YMEHHUE
peraTh 3a/1a4i Ha HaXO0XKJICHHE YaCTOThHI U BEPOSTHOCTH CITy4alHBIX COOBITHH;

8) yMmeHue MNPUMEHATh H3YyYEHHbIE IOHSATHSA, Pe3yJabTaThl M METOAbl INPH pPELICHUH 3aJad U3
pa3IUYHbBIX pa3eoB Kypca, B TOM YUCIIE 3a]1a4, HE CBOASIIMXCSA K HEOCPEACTBEHHOMY IIPUMEHEHHUIO
M3BECTHBIX AITOPUTMOB.

IIpeomemnvle(ceomempus):

1. oBinageHue 0a30BbIM TMOHATHMHBIM aIapaToM [0 OCHOBHBIM pa3JeflaM COZEp)KaHUs;
IPEJCTaBIeHUE 00 OCHOBHBIX M3Y4aeMbIX MOHATUAX (YMCIIO, TeoMeTpudeckas Qurypa) Kak
BOXHEUIIINX MAaTEMAaTUYECKUX MOJIENSX, MMO3BOJISIONINX OMKCHIBATH M U3y4aTh pPeajbHbIC MPOIECCH U
SIBIICHHS,

2. yMmeHue paboTaTh C FeOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh

HE00X0AMMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIH B YCTHOH M MUCHMEHHOM
peun ¢ TpUMEHEHHEM MaTeMaTH4YeCKOH TEPMHHOJIOTUM W CHUMBOJIHMKH, HCIIOJIB30BaTh pPa3IHMIHBIC
A3BIKM  MaTeMaTHKH, MPOBOJUTH KJAcCHU(PUKALUK, JIOTUYECKHE OOOCHOBAaHUS, [OKa3aTelbCTBa
MaTeMaTHYECKUX YTBEPIKICHUH;

3. oBNaieHNe HAaBBIKAMU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIUMCIICHUI;,

4. oBNaICHNE TEOMETPUIECKUM SI3BIKOM, YMEHHE UCTIOIB30BATh €T0 JUIS OTACAHHS

MIPEIMETOB OKPYXKAIOIIEro MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MIPEICTABICHUN 1

1300pa3uTEIbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB FEOMETPUYECKUX TOCTPOCHHUIA;

5. YCBOGHHE CHCTEMAaTHYECKMX 3HAHWHA O IUIOCKMX (HUrypax M HMX CBOMCTBax, a TaKkKe Ha
HaTrJISITHOM YPOBHE — O IPOCTEHIIINX MPOCTPAHCTBEHHBIX TEJaX, YMEHHE IPUMEHSITh CHCTEMaTHIECKNE
3HaHUS O HUX JUISl peILICHHUsI FTeOMETPUYECKUX U MPAKTHYECKUX 3a]1a4;

6. yMeHue WU3MepATh JJIMHBl OTPE3KOB, BEIUYMHBI YIJIOB, HCHOJNb30BaTh (HOpMYJBl IS
HaXO0XICHUS IEPUMETPOB F€OMETPUUECKUX (UTYD (TPEYTrOIbHUKA);

7. yMeHWE TPUMEHSTh W3YYCHHBIC TMOHATHS, PE3YJIbTaThl, METOAbl JJs PpEHICHUs 3aaad
MPAKTUYECKOTO XapakTepa M 33134 M3 CMEXHBIX JUCLUIUIMH C UCIOJIb30BAHUE MPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPHAIIOB, KAJIBKYIATOPA, KOMIIBIOTEPA.

Pe3yabTaTsl 00yuyeHus:

1. CdopmupoBanHas 6a3a 3HaAHHUI B 00JaCTH aJIreOpbl, TEOMETPHH.

2. YcToiuMBble HaBBIKM ONpEIENEHHs THIMA 33Ja4d M ONTUMAIBHOTO CIOCO0a ee pelIeHus

HE3aBUCHMO OT ()OPMYJIMPOBKH 33 JaHUS

3. Ymenwue paboTaTh ¢ 33a4aMH B HETUITUYHOMN ITOCTAHOBKE YCIIOBHIA.

4. Ywmenue paboTaTh C TECTOBBIMHU 33IaHUSMHU.

5. YMeHMe npaBUIbHO paclpeesaTh BpeMs, OTBEACHHOE Ha BBHITIOJIHEHUE 3a/1aHHi
O:xugaemMble pe3yJabTaThl:

- OBJIaJICHHE MaTeMaTHYECKIMH 3HAHUSIMHU U YMEHUSMH, HEOOXOAMMBIMH TSI HTOTOBOW aTTECTAIHH B
dbopme OI'D;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHSI, MAaTEMAaTHUYECKOTO MBIIUIEHUS ¥ UHTYUIMH, HEOOXOAUMBIX IS
MIPOJOIKEHHS 00pa30BaHus;

- (opMupoBaHHE HABBIKOB CaMOOOpa30BaHMSA, KPUTUYECKOIO MBIIUICHHS, CaMOOPIaHU3aLUU U
CAMOKOHTPOJIsI, yMEHUS HAXOIUTh, GOPMYIMPOBATE U PEIIATh POOIIEMBI.

CucreMa OLEHKH AOCTH:KEHHH y4alMXcs: IIPEIoJaracTcs BHIMOJIHEHHUE TPEHHUPOBOYHBIX PadoT,
ydacTHe B IpoOHOM SK3aMeHe.

4. TemaTu4eckoe NJIAHUPOBAHHE



3amanue Tema Komn-Bo OCHOBHEIE
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Yrcna ¥ BEIUHMCICHUS

Amnanu3 tabaun, rpadukos. ['paduku GyHKINN

YucaoBwie HCPABCHCTBA, KOOpAMHATHAS IIpsAMast

AnreOpanyeckue BbIpaXeHUs

YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI

[Ipocreiinine TEKCTOBBIC 3aa41

CTaTI/ICTI/IKa, BCPOATHOCTHU

Pacuér no popmynam

Apudmernueckas ¥ reOMETpUIecKas Iporpeccuu
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TpeyronbHUKH, YETHIPEXYTOIbHUKHA, MHOTOYT OJIbHUKU
Y UX DJIEMEHTBI

12. OKpY>XHOCTbB, KPYT M X DJICMEHTBI

13. [Tnomanu dpuryp

14. @urypsl Ha KBaIpaTHOU pelIeTKe

15. AHanu3 reoMeTpUYECKUX BbICKa3bIBAHUN
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BBICOKHI YPOBHH
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16. AnreOpanyeckue BBIPAXKEHMsSI, YpaBHEHUs, HEPaBEH-
CTBAa M UX CUCTEMBbI

17. TekcToBbIE 3a1a4u

18. Oyukuuu U ux cBoicTra. ['paduxu pyHnkumii
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BBICOKHIi YPOBHH

19. ['eomeTpuyeckas 3a1aua Ha BBIYMCIIEHUE

20. ['eomeTpuueckas 3aj1a4ya Ha JOKa3aTeIbCTBO

21. FCOMCTpI/I‘{eCKaﬂ 3ajJia4a MOBBIIIEHHOHN CIIOKHOCTH
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5. YueOHo-MeToANYeCKOE 00ecieueHUe, JJIEKTPOHHbIE 00pa3oBaTebHbIe pecypchl
Auredpa
1. ®IoC. Aurebpa. CoOopHuk pabouux mporpamMm.7-9 Kkiaccel: yueb.mocobue Juis
o6mmeoOpa3zosat. Opranuszanuii/ (coct.T.A. Bypmuctposa)-3- e uzn. M.: Ilpocsenienne,2016.
2. OI'D Maremarnka: THIIOBBIE JK3aMCHAIIMOHHBIC MaTepuaibl: 36BapuantoB/moa pex. M. B.
SAmenko. - M.: U3natensctBo «HarmonansHoe oOpa3oBanuey, 2021 r, 2020r.
3. W. B. Smenko, C.A. llecrakos. S cnam OI'D! Tunossle 3ananus. Anredpa. M: [Ipocserenue.
2019
4. Maxkapsrue FO.H. Anre6pa, 7xi: yueOHUK a5t o01eodpazoBaTenbHbix opranuzanuii  /HO.H.
MakaperueB, H.I'. Mwunmox, K.M. Hemxo, C.b. CyBopoa; mnon penakuueir C.A.
TensikoBckoro. -: [IpcBemenue,2014
5. MakapserueB F0.H. Anre6pa, 8 xii: yueOHUK 111 0011eo0pa3zoBarenbHbIx opranuzamuidi  /HO.H.
MakaperueB, H.I'. Mwunmox, K.M. Hemxo, C.b. CyBopoa; mnon penakuueir C.A.
TensikoBckoro. -: [IpcBemenue,2014
6. MaxapsrueB FO.H. Anrebpa, 9 xi1: yueOHUK 111 001ieoOpa3zoBarenbHbIXx opranuzammii  /HO.H.
MakaperueB, H.I'. Mwunmox, K.M. Hemxo, C.b. CyBopoa; mnon penakuueir C.A.
TemsikoBckoro. -: I[Ipceemenne,2014
I'eomerpus
1. ®I'OC. Teomerpus. COopHHK pabouux mporpamm.7-9 kiaccel: yudeO.mocobue st
obmeoopaszoBar. Opranu3zanuii/ (coct. T. A. Bypmuctpoa)-3 e uza.nopad. M.:Ilpocsemenne, 2016.
2. 'eomempusi. 7-9 xnmaccel: y4e0. s oomeoOpa3orart. opranm3aruii / JI. C. AtanacsH [u 1p.]. —
M. : IIpocs., 2014.
3.1. B. SAwmenko, C.A. IlecrakoB. A cmam OI'D! Tunosblie 3aganus. ['eomerpus. M:
[Ipoceemenue. 2019
4. 3us, b. I'. Teometpus : numaktudeckue marepuansl : 9 k. / b. I'. 3uB. — M. : IIpocBemenue,
2014.



5. Uszyuenue reomerpum B 7-9 Kjaccax : METOJA. peKoMeHmanuu : kH. misa yuurtens / JI. C.
AranacsH [u 1p.]. — M. : [IpocBemenue, 2011.

6.. Muwenxo, T. M. I'eometpus : TemaTudeckue Tectsl : 9 k1. / T. M. Mumenko, A. JI. biuakos. —
M. : IIpocBewienue, 2014.
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2. 3ue, b. I'. 3amaum no reoMeTpur : mocodue i yqammxces 7—11 kmaccoB o0meoOpa3zoBaTenbHBIX
opranuzanuii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M. : [Ipocsemenne, 2014.
3.. Kykapyesa, I'. M. COOpHUK 3a1ad IO TeOMETPUH B PUCYHKax M Tectax. 7—9 wmaccel / I'. W.
Kykapuesa. — M., 1999.

4. Caspacosa, C. M. YnpaxHeHUs O TUIAHUMETPUH HA roToBbIX ueprexax / C. M. Capacona,
I'. A. Sctpebunenxuii. — M., 1987.
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