MHHHUCTEPCTBO NPOCBEIEHUS POCCHIICKOM ®EJEPAIINUN
MunncrepcTBo oopazoBanust Upkyrckoii odjactu
YupasJiienne oopazopanusa MKY

"KoMuTeT cOUaIbHON MoJuTUKH ropoaa Tyayna'

MBOY COLI Ne 4
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBoaurens [HIMO 3aMm. qupekropa o YBP  JlupekTop mKosI
Kopanéra M.M. M.A.EpmakoBa H. /. 3aiikoBckas
[Tporoxom Ne 1 [Ipukaz Ne 215
oT «28» aBrycra 2023 . oT «29» aBrycra 2023 . ot «30» aBrycra 2023 r.
(
OOKYMEHT NOANNCAH
3JIEKTPOHHOI NOAMUCHIO
CepTudukat: 00B733DCEDBACSFED80D23760758E4B0D9
Bnapeneu;: 3ankosckaa Hatanba [JoHaOKOBHa
HewncreuteneH: ¢ 18.09.2023 go 11.12.2024
. J

IIporpaMMa BHEypPOUYHOM [eATEJIbHOCTH

Hanpagienue : 0011eMHTE/VICKTYAJIbHOE
«MaremMaTHYecKUl TPeHaKeP»

9 kiace

r. Tyayn 2023



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma kypca «MaremMaTudeckuil TpeHaxep» Ui 9 KiIaccoB pa3padboTaHa
B COOTBETCTBUM C TpeboBaHusMu @DenepasbHOr0 ToOCYZapCTBEHHOTO 00pa30BaTEIBHOIO
CTaHJapTa OCHOBHOrO oOmiero oOpa3zoBanuss M ¢ ydeTroM [IpuMepHON  OCHOBHOM
00pa3oBaTesIbHOI MPOrpaMMBbl OCHOBHOTO 0011Iero 00pa3oBaHusl.

JlaHHBII Kypc HEIOCPEACTBEHHO CBSI3aH C IPOrPaMMOil 0 MaTeMaTuKe Ui 9 KIIaCCOB.
OH cHuCTeMaTH3UpPYeT CBEACHHMs, IOJyYeHHbIE OOYYAIOIIMMUCS, 3aKPEIUISIeT NpPaKTUYCCKHE
YMCHUSI M HaBBIKH, IO3BOJISICT BOCIIOJNHHTH NPOOENBI B 3HAHUAX, HAIEJICH Ha MOATOTOBKY
00yYaIOUIMXCS K YCIICITHOMY HAITMCAHHUIO TOCYAapPCTBEHHOM UTOrOBOW KOHCYJIBTAIMH, BHEITHUX
MOHUTOpUHIOB. Ha Kypce «MartemMaTHueckuil TpeHaXep» NpEAIoaracTcsi yACIsITh OONbIIOe
BHUMAaHUE Pa3BUTHIO yMEHHUS OOYYAIOIIMXCS CUUTATh M AaHAJIU3UPOBATh, (HOPMUPOBAHHIO
MaTeMaTHYeCKOHN T'paMOTHOCTH, Pa3BUTHUIO HABBIKOB U YMGHI/If/'I CaMOCTOATCIIBHOT'O BBIITOJIHCHUA
3a/IaHUi Pa3IMYHOTO YPOBHS CJI0XKHOCTH.

MexXIpeAMEeTHbIC CBSI3M: Kypc HE 3aMelaeT YPOKM MaTeMaTHUKH, a JOMOJHSET HX.
Onupaercss Ha MEXKIPEIMETHBIE CBS3M C (DU3MKOH, Xumued, udepdyeHueM. llpum oOydeHHn
MaTeMaTHKe HIMPOKO HCIOJB3YIHOTCS HATJLSIIHBIC MOCOOMS ISl WILTIOCTPALUKU CBOMCTB (Quryp,
BBIPAKCHUI. MeXIpeIMeTHbIC CBA3M B y4EOHOM IpoIecce 00SCIICUMBAIOT JIydlliee TOHUMaHUE
00YyYaIOIIMMHUCS W3y4aeMOro Marepuayia U 0osiee BBHICOKMI YPOBEHb BJIAJICHHS HABBIKAMH 10
MaTeMaTHKe.

COAEPXKXAHUE KYPCA «MaTeMmaTHYeCKHI TPeHaKep»

9 KJIACC (34 yaca B roja, 1 yac B HeJes110)

PeasbHasi MaTeMaTHKa pelieHUe 3a1a4 NPAKTHYECKOro coaep:kanus (9 1)

3agaun Ha MPUMEHEHHE MaTeMaTHKH B JKU3HU. (IUIaH y4acTKa, TUCThI Oymaru, MapkupoBka
IIMH, IUTaH MECTHOCTH, TJIaH KBAPTHUPBI, 1€YH, 30HT)

Bce neiicTBust B pannoHaabHbIMU Apo0sivu. KoopaunaTHas npsimasi (2 4)

Boipaxkenus ¢ nepemeHHbIMU. CTeneHsb € 1eIbIM Noka3areneM. CTaHJapTHBIN BUJT YKCTIa.
Mtuorounensl. [IpeobpazoBanusi, Tpu criocoda pas3nokeHusl Ha MHOKUTEIH. MHOTOUsIeHBbI.
[IpeoOpazoBanusi, 3aMeHa epeMeHHOM. Anredpandeckast ApoOb. AJITOPUTM TOXKIACCTBEHHBIX
npeoOpa3oBaHuil BeIpaXeHUH. Y paBHeHUe ¢ qpoOsMu. [IpuMeHeHne cBOMCTB KBapaTHBIX
kopHell. CokpaiieHue Apooeii.

BbrunciieHHne ¢ KOPHSIMH M CTENEHSAMH. YIIPOLIeHHe ajredpandecKux BoipaskeHni. (1 1)
Boipakenus ¢ nepemeHHbIMU. CTeneHsb C LEIbIM IToKa3zareneM. CTaHJapTHBIN BUJ YUCIIA.
Mpuorounensl. [IpeoOpa3oBanus, Tpu crioco0a pas3ioKeHNs Ha MHOKUTENIN. MHOTOUJIEHBI.
[IpeoOpazoBanms, 3aMeHa IepeMeHHOM. AnreOpandeckasi 1poOb. AITOPUTM TOXKIECTBEHHBIX
npeoOpa3oBaHMi BRIpaXEHUN. Y paBHeHUE C Npodsimu. [I[puMeHeHne CBOMCTB KBaApaTHBIX
kopHei. CokparnieHue apooeid.

YpaBuenns (1 4)

KBanpatHsle ypaBHeHus. [IpoOHO-paniioHaIbHble YpaBHEHUS

Pemenne 3aga4 mo cratucTuke U Teopuu BepositHoctH (1 49).

[ToHsiTHE BEpOATHOCTH COOBITHA. baronpusTHbie 1 BCEBO3MOXKHBIE HCX0bl. OnHcaTenbHas
cTaTucTuKa. Teopus BEpOATHOCTEH W KOMOMHATOpUKa. Perenue 3a1a4 mo Teopun BEpOSITHOCTH.
I'padpuxu pynxuuu (1 9)

Yucnosele GyHKIMU. DiIeMEHTapHbIe (PYHKIMH HIKOJIBHOIO Kypca, UX CBOWCTBA U rpaMKu.



3aBucumMocTu Mexay BeinunHamu. @opmyabl. Pacuersl no ¢popmyaam (1 )
Pemenue 3a1au Ha npumeHerue Gpopmyn. BeipaskeHne oTHOM BETUYHHBI Yepe3 APYTYIO
HepaBencrBa. Cucremsbl HepaBeHCTB. Pennenne jimHeiiHbIX HepaBeHCTB (1 1)
Koopnunatnas npsmas M300pakeHne MHTEPBAJIOB HA KOOPAMHATHON HPSIMOI.
I'eomeTpus mkoabHOro Kypea (5 4)

['eomeTpuueckue Gurypsl, ux cBoiicrsa. i3mepenue reomerpuueckux BeianurnH. HauanbHbie
MOHSTHS TEOMETPHUH. TPEeyroNbHUK: BUbI, CBOWCTBA, GOpMYIIbl. TPEeyroibHUK: pelieHue,
o1I00HbBIE TPEYroIbHUKU. TeopeMbl KOCUHYCOB M cUHYCOB. MHOroyroiasHuku. CBOHCTBA
MHOI'OYTOJIbHUKOB. Brruncnenue miomaaeii MHOroyrojibHUKOB. OKpy>KHOCTb U KPYT.
YucsioBble nocjeaoBaTeJbHOCTH (14)

Apudmernueckas 1 reOMETpUIECKast IPOTPECCHH.

IloBTOpEHUE U cHCTEMATH3AIUS U3YUYEHHOT0, TPOMEKYTOUHBII KOHTPOJIb (10 4ac)

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

JIMHHOCTHBIE, METAIIPE/IMETHBIE U IIPE/IMETHBIE PE3YJIbTATbBI
OCBOEHMA COAEPKAHUA KYPCA MATEMATHUKH

Kypc «Maremarnyeckuii TpeHaxep» CHocoOCTBYeT (GOPMHUPOBAHUIO Y YYAIIUXCS
JMYHOCTHBIX, METAIPEIMETHBIX M IPEAMETHBIX PE3yJbTAaTOB OOYYEHMsS, COOTBETCTBYIOIIMX
TpeOoBaHusiM denepanbHOro TOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOIO
o011ero oopa3oBaHus.

Juunocmnule pesynomamal:

1) BocnMTaHuEe POCCHICKON I'pa)1aHCKOW MIEHTHMYHOCTH: MAaTPUOTU3MA, YBAKEHHS K
OteudecTBY, 0OCO3HAHHUE BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOUICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh 00yYaromuxcs K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K O0YUEHHIO U TO3HAHUIO;

3) OCO3HaHHBII BBIOOp M MOCTPOEHUE JajbHEHIIEeH WHAMBUAYAJIbHON TpaeKTOpuu
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Ipodeccuil 1 mpodecCHOHaIbHBIX NPEANOYTEHUN ¢
y4€TOM YCTOWYMBBIX IIO3HABATEJIbHBIX HWHTEPECOB, a TakKe Ha OCHOBE (OpMHUpPOBaHUS
YBa)XXUTEJIBLHOTO OTHOLIEHUS K TPYy, Pa3BUTHE OIbITA Y4aCTUS B COLIMAIILHO 3HAYUMOM TPY/IE;

4) yMeHHe KOHTpPOJIMpPOBATh IPOLECC W pe3ylbTaT yuyeOHOM M MaTeMaTHuYecKOil
JESTEIBHOCTH;

5) KPUTUYHOCTh MBIIUICHHS, UHUIIMATHBA, HAXOIYMBOCTh ,aKTUBHOCTh NPH PELICHUN
MaTeMaTU4YEeCKUX 3a/a4.

Memanpeomemnmnuie pe3yibmamol:

1) ymeHHE CaMOCTOATEIBHO OMNpPENesTh 1€ CBOEro OOydeHHUs, CTaBUTh H
dbopmynupoBath 11l ceOsl HOBbIE 3ajJauM B yu&Oe, pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH
MIO3HABATEJILHON 1E€ATEIbHOCTH;

2) yMeHUE COOTHOCUTH CBOU JICHCTBUS C TNIAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBIATh
KOHTPOJIb CBOEH JEATENILHOCTH B MPOILECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesaTh CIIOCOObI
JeMCTBUI B paMKax MpPEAJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTyallUEeH;

3) ymeHue ompenessaTh MOHATHS, CO37aBaTh OOOOIICHUS, yCTaHABIMBATh aHAJIOTHH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U KPUTEPHUHU VI KIIacCU(PUKALINN;



4) yMeHHe YCTaHaBIMBATH IPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyX/eHue, yMO3aKIoueHUe (MHAYKTUBHOE, I€IyKTUBHOE U 110 aHAJIOTMH) U JI€JaTh BBIBObI;

5) pa3BUTHE KOMIIETEHTHOCTH B OOJIACTM HCHOJB30BaHUSA HH(POPMAITMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTH;

6) mepBOHAYaNbHbIE MPEJCTABICHHUA 00 HICSIX M O METOJaX MaTeMaTHKH Kak 00
YHHMBEPCAIbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJAECIUPOBAHMS SIBJICHUI U IIPOLIECCOB;

7) yMeHHEe BHJETh MAaTeMaTHUYECKYylO0 3aJady B KOHTEKCTE NMpOOJIEMHON CUTyallMu B
JPYTUX AMCLHUIIIMHAX, B OKPYKAIOLIEH JKU3HH;

8) ymMeHHe HaxOIUThb B PA3JIMYHBIX MCTOYHHMKAX HH(POPMALUIO, HEOOXOIUMYIO IS
pelIeHnsT MaTeMaTHYeCKUX NpoOjeM, M TPEeACTaBIATh €€ B MOHATHOH (opme, NMpUHUMATH
pelIeHNE B YCIOBUSAX HEMOIHON WM W30BITOYHON, TOUHOM MIIM BEPOSITHOCTHOM MH(pOpMAIINK;

9) yMeHue MOHUMaThb U MCHOJIB30BaTh MATEMaTHYECKHE CpPEICTBA HAIJISIAHOCTH
(rpaduku, TaOAMILIBI, CXEMBI U Ap.) Ul HWJUTFOCTPALMU, UHTEPIPETAL[MH, apTyMEHTALIUH;

10) ymeHMe BbLABUraTh TUIIOTE3bI IIPU PELICHUHU 3a]aud, HOHUMAaTh HEOOXOIUMOCTh UX
IIPOBEPKU;

11) moHMMaHue CYIIHOCTH aIrOPUTMHUUYECKHX MPEANHCAHUN M yMEHUE JeHCTBOBAThH B
COOTBETCTBUU C IPEAJIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnwie pe3yromamol:

1) oco3HaHue 3HaYEHUs] MATEMaTUKU B ITOBCEIHEBHOM JKU3HU YEIIOBEKA;

2) TmpenacTaBIeHME O MaTeMaTHYecKoW Hayke Kak cdepe MareMaTHYeCKOU
JeSITeIbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUI Pa3BUTHS HUBHIN3ALNHY;

3) pa3BuTHE YMEHMI paboTaTh C yueOHBIM MaTeMaTHYECKUM TEKCTOM (aHaJIU3UpPOBAaTh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXaTh CBOU MBICIU C
OPUMEHEHHEM MaTeMaTU4YeCKON TEpPMUHOJOIMM M CHUMBOJMKH, MPOBOAMUTH KJIACCH(UKAIIH,
Joruyeckue 000CHOBaHMS;

4) BnasieHre 6a30BbIM MOHATHIHBIM allapaToM [0 OCHOBHBIM pa3/ieiaM COAEpKaHMUS;

5) mpakTUYeCKH 3HAYMMbIE MaT€MaTHYECKHE YMEHHS U HaBBIKH, UX MPUMEHEHHE K
PELICHNI0 MaTeMaTH4YECKUX U HEMaTeMaTHYeCKUX 3aJ1a, MIPeIoJiaratoliee yMeHus:

* BBIIOJHATH BBIYUCICHHUS C HATypaJbHbIMM 4YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU JAPOOSMU, MOJOKUTEIBHBIMU U OTPULIATEIBLHBIMU YHCIAMU; C JI€HCTBUTENbHBIMU
qHCIIaMH;

* pemaTh TEKCTOBBIE 33aYl apUPMETHIECKUM CIIOCOOOM M C MOMOIIBIO COCTaBJICHUS
YPaBHEHUI U HEPABEHCTB;

* n300pakaTh (GPUTYPHI HA TUIOCKOCTH;

* HCII0JIb30BATh F€OMETPUUECKUHN S3BIK JUIS OMMCAHUSI TPEAMETOB OKPYKAOILIEro MUPA;

* U3MEPATH UIMHBI OTPE3KOB, BEIMYUHBI YIIJIOB, BEIUUCIISTH IJIOMAAN U 00BEMBI (UTYD;

* UCTOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JJISl 3alMCH OOIIMX YTBEPXKACHHUH, (OpMyI,
BBIPAKECHUM, YPABHEHU;

* CTPOMThP Ha KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpIMHATaM,
OINpPEAEIATh KOOPANHATHI TOUEK;

e pemaTh MpocTeiIrne KOMOMHATOPHBIE 331a4u TIepeOOpOM BO3MOKHBIX BAPHAHTOB;

e peIIaTh YPAaBHEHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

* HCIIOJIb30BaTh alreOpandeckuil S3bIK 7S OMHCAHUS IPEIMETOB OKPY)KAIOIIEr0 MUpa
Y CO3J]aHUs1 COOTBETCTBYIOIIMX MAaTEMATUYECKUX MOJEIIEH;



o POBOJUTH MPAKTUYECKHE pAcUEThl: BBIYUCICHUS C MPOLIEHTAMH, BBIYUCICHUS C
YHUCIOBBIMUA  TIOCJICZOBATEIILHOCTAMHM,  BBIYUCICHHS  CTaTUCTHUYECKUX  XapaKTEPUCTHK,
BBITOJIHEHUE MTPUOIMKEHHBIX BRIYMCICHHIA;

o BBITIOJIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUS PAIMOHAIBHBIX BBIPAKCHHUIA;

o BBITIOJIHATD ONEPALUU HAJl MHOKECTBAMU;

e HiccIIe10BaTh GYHKIMU U CTPOUTH UX IpaduKy;

e YUTATh U HCHOJB30BaTh HHGOpPMAIUIO, MPEJICTAaBICHHYI0 Ha 4YepTexax, CXemax;
MIPEACTABICHHYIO B BUJIE TaOJUIIBI, THarpaMMbl (CTOI0UATON MM KPYTOBOM);

e pacrmo3HaBaTh U U300paXkaTh paBHbIE, CHMMETPUYHBIEC U TIOJJOOHBIE (DUTYPHI;

o BBITIOJIHATH IOCTPOCHUS T€OMETPHUECKUX (DUTYP C TIOMOUIBIO IUPKYJIIS U JTMHEHKU;

o IPOBOJIUTH MPAKTHUECKUE PACUETHI.

B pe3ynbrare usydeHus kypca «MareMaTHUECKUIl TPEHAKED » 6bINYCKHUK HAYUUMICA:
BuinyckHuk nosiyuum 603M0M4CHOCHD HAYYUMbCA
Diemenntbl meopuu MHOHCECHE U MAMEMAMUUECKOU 102UKU

o OnepupoBaTh  MOHATUSIMU:  ONpEJEJIEHHWE, TEOopeMa, aKCHuoOMa, MHOKECTBO,
XapaKTepUCTUKU MHOXKECTBA, OJEMEHT MHOXXECTBa, IIyCTO€, KOHEYHOe U OEeCKOHEYHOe
MHO>KECTBO, MMOJIMHOKECTBO, IPUHAJICKHOCTh, BKIIIOUCHHE, PABEHCTBO MHOKECTB;

e U300pakaTh MHOKECTBA M OTHOIIEHHE MHOXECTB C TOMOIIbIO KPYTroB Difnepa;

e ONPENENATh MPUHAIICKHOCTh SJIEMEHTa MHOXKECTBY, OObETUHEHUIO U MEPECEUCHUIO
MHOKECTB;

* 33/1aBaTh MHO>KECTBO C IOMOIIBIO NIEPEUNCIEHUSI SJIEMEHTOB, CIIOBECHOT'O OIIMCAHMS;

e ONIEPUPOBATh MOHATUSIMHU: BBICKa3bIBaHHE, UCTUHHOCTh U JIO)KHOCTh BBICKA3bIBAHMUSI,
OTpUIIAaHME BBICKA3bIBaHWM, ONEpallMyd HaJ BBICKa3bIBAaHUSIMH: M, WIH, HE, YCIOBHBIE
BBICKA3bIBAaHUS (MMILTUKAIUN);

e CTPOUTH BHICKA3BIBAHUS, OTPUIIAHUS BHICKA3bIBAHUH.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

o CTPOUTD LIENIOYKH YMO3AKJIIOUEHNI HAa OCHOBE UCIIOJIB30BAHMS IPABUII JIOTUKH;

¢ UCIIOJIb30BaTh ~ MHOXKECTBA, OINEpalli C MHOXECTBaMH, HX TIpaduueckoe
IpeJICTaBICHNE I OIMCAHUS pealIbHBIX IPOLIECCOB U SIBJICHUI.

Yucna

» OnepupoBaTh MNOHATHUSMHU: MHOKECTBO HATYpaJbHBIX YHCET, MHOXXECTBO IIEJIbIX
YHCeJl, MHOXECTBO pAallMOHAJIbHBIX YHCEN, HUPPALMOHAJIbHOE YHCIO, KBaJpPaTHBIM KOpPEHb,
MHOKECTBO JECHCTBUTENBHBIX YHUCET, T€OMETPUUYECKAs WHTEPIPETALNS HATYpalbHbIX, LEJNbIX,
palMOHATIBHBIX, IEHCTBUTEIbHBIX YHCET;

o IOHUMATh U OOBSCHITH CMBICI TTO3UIIMOHHOM 3aITMCH HATYpaJIbHOTO YUCIIA;

* BBIIIOJIHATH BBIUMCIIEHHS, B TOM UHUCIIE C HMCIIOJIIB30BAaHHMEM IPHEMOB PallMOHAJIBHBIX
BBIUYHCJICHHI;

o BBITIOJIHATH OKPYTJIEHUE PAlMOHAIIBHBIX YHUCEN C 3aJaHHOM TOYHOCTBIO;

¢ CPaBHUBATh PALIMOHAJIbHBIE U UPPALIMOHATIbHBIC YHCIIA;

o IPECTABIATH PALIMOHAIBHOE YUCIIO B BUJE JIECATUYHOM Apo0Ou

o YIIOPSIIOYUBATH YKCIIA, 3alIMCAHHbIE B BUIE OOBIKHOBEHHOU M JECITUYHOMN I1poou;

« HaxoauTs HOJl 1 HOK uuncen u ucnonb3oBaTh UX NpU PELIEHUH 3a1a4.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:



e IPUMECHATH TPABWJIA TPHUOJMIKEHHBIX BBIYHCICHUA TPH PEIICHUH MPAKTHUYECKUX
3a/1a4 W PeIIeHUH 3a7a4 JPYruX YU4eOHbIX IPEIMETOB;

e BBITOJHATh CPABHEHHUE PE3YJIbTaTOB BHIYUCICHUN MPU PEIICHUH IPAKTUYECKUX 3a/1ad,
B TOM YHCJIe TPUOIMKEHHBIX BBHIYUCIICHHIA,

e COCTaBJIATh M OIICHUBATH YMCJIOBBIC BBIPAKEHUS MPU PEIICHUU MPAKTUUYECKUX 3a]a4 U
3a/1a4y U3 IPyrux y4YeOHBIX IPEIMETOB;

« 3aIIMCHIBATh M OKPYIJISATH YHUCIOBBIC 3HAYEHUS PEAbHBIX BEJIUYHH C UCIIOJIb30BAHHUEM
Pa3HBIX CUCTEM U3MEPEHUS.
Toscoecmeennvle npeoopazoeanus

« OnepupoBaTh MOHATUSIMU CTEIICHU C HATYpaJIbHBIM MOKA3aTeNIeM, CTEIIEHH C LIEIbIM

OTPHIIATEIbHBIM TIOKA3aTeNIeM;

o BBEITNIOJIHATD TIPEOOPa3OBaHMs UENbIX BBIPAKEHHNA: JCUCTBUS C OJHOWICHAMH
(cmoxeHue, BBIUMTAHHWE, YMHOXKEHHUE), NEHCTBHA C MHOTOWICHAMH (CIIOKEHHE, BBIYUTAHHE,
YMHOXEHHE);

o BHIMIOJTHATD PA3/IO)KEHHE MHOTOYJICHOB HAa MHOXHUTEIM OJHHM U3 CIIOCOOOB:
BBIHECEHHE 33 CKOOKY, IPYyMITUPOBKA, UCIIOIb30BaHNE (POPMYJI COKPAIIEHHOTO YMHOKCHHUS;

o BBIJICIISITH KBaZ[paT CyMMBI H Pa3HOCTH OJHOYJICHOB,

e PacKJIaJBIBATh HA MHOKUTEIH KBAaPATHBINA TPEXUJICH;

o BEITNIOJIHATH  IIPe00pa30BaHUsl BBIPAKEHHI, COACPKALNIMX CTEIEHH C IENbIMA
OTPHUIIATEIIbHBIMUA TIOKA3aTeJsIMU, TEPEXOJUTh OT 3aliCH B BHJE CTENCHH C LEJIBIM
OTPHIIATEIbHBIM MTOKA3aTeIeM K 3allUCH B BUJE JpoOu;

o BBIMOJIHATh  NPeoOpa3oBaHusl JPOOHO-pAllMOHANIBHBIX  BBIPAKEHHH: COKpalleHHe
npoOeit, mpuBeieHNe anredpanyeckux ApoOeil k 001eMy 3HaMEeHaTelo, CII0KEHHE, YMHOKEHHE,
neneHue anredpanyeckux ApoOeii, Bo3BeAeHNE anredpandeckoil Jpodu B HATYpalIbHYIO U LEITYI0
OTPHILIATENIbHYIO CTETIEHb;

o BBITMIOJIHATH PeoOpa30BaHus BBIPAKEHUH, COAEPIKAIINX KBAJPATHBIC KOPHU;

e BEICTIAITh KBAJAPaT CYMMBl HJIM Pa3HOCTH JIByWIEHA B BBIPAKEHHUSAX, COJECPIKAIINX
KBaJ[paTHBIC KOPHH;

e BEITIOJTHATH NPE00Pa30BaHMs BRIPAKECHUHN, COIEPIKAIINX MOIYIIb.

B noseceonesnotl scusnu u npu u3ydeHuu Opyeux npeomemos:

o BBITMOJIHATH NMPEoOpa3oBaHMsl M JEWCTBUS C YMCIIAaMH, 3allMCAHHBIMU B CTaHJapTHOM
BUJIC;

o BBITMIOJIHATh IpeoOpa3oBaHusl anreOpandeckux BBIPAKEHUH MpHU pelIeHUH 3aaad
JPYTruX y4eOHBIX MPEAMETOB.

Ypaenenus u nepasencmea
« OnepupoBaTh MOHATHSMHU: ypaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PEIICHHE

HEPAaBEHCTBA, PABHOCHWIIbHbIE ypaBHEHUS, OOJAcTh ONpeJesieHus ypaBHEHHs (HEpaBEHCTBA,
CUCTEMBI ypaBHEHUI1 UJIN HEPABEHCTB);

e pelIaTh JIMHEHHBIE YPAaBHEHHWS M YPAaBHEHHUsS, CBOAMMBIE K JMHEWHBIM C IOMOIIBIO
TOKJECTBEHHBIX ITPe0Opa30BaHUM;

e pelaTh KBaJpAaTHHIE YPABHEHUS U YPAaBHEHUS, CBOJUMBIE K KBAJPAaTHBIM C IIOMOIIBIO
TOKIECTBEHHBIX MTPe0Opa30BaHUM;

e pemath JpOOHO-IMHENWHBIE YPaBHEHUS;

e pelmaTh NPOCTEUILNE UPPALUOHATIBHBIE YPABHEHNUS

e pelIaTh ypaBHEHHUS CIOCOOOM PA3JI0KEHHsI HA MHOKUTEIH U 3aMEHBI IEPEMEHHOM;



e HCIOJIB30BaTh METOJ| MHTEPBAJIOB JUIsl PEIIEHUs LEIbIX M JIPOOHO-palMOHAIBHBIX
HEPaBEHCTB;

e pelIaTh JIMHEHHBIE YPABHEHUS U HEPABEHCTBA C lTapaMeTpaMu;

e pELIaTh HECJIOKHBIE KBAIPAaTHbIE YPABHEHUs C ITApaMETPOM;

e pELIATh HECJIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUH C ITapaMETPaAMU;

e pEIIATh HECJIOKHBIC YPABHEHUS B LEJIBIX YHMCIIAX.

B noeceonesnoti srcuznu u npu uzyueHuu Opy2ux npeomemos:

e COCTABJIATh W pellaTh JUHECHHBIE W KBaJpaTHbIC ypPaBHEHUS, YPABHECHMS, K HUM
CBOJAILLMECS, CHCTEMBl JIMHEWHBIX YPaBHEHUM, HEPAaBEHCTB IIPU PELICHUU 3a4ad JPYrux
y4€OHBIX MPEIMETOB;

* BBIIIOJIHATH OLIEHKY IPaBAOINOA00MS pe3ylbTaToOB, IIOJYyYaeMbIX NpPHU pEIICHUU
JUHENHBIX W KBAJPATHBIX YPAaBHEHUH M CHUCTEM JIMHEHWHBIX YPAaBHEHUN W HEPABEHCTB IIpU
peIIeHNH 3a/1a9 APYTUX YIeOHBIX MPEIMETOB;

e BEIOMpATh COOTBETCTBYIOIIME YPABHEHUs, HEPABEHCTBA WJIM HUX CUCTEMBl JUIs
COCTaBJICHUS MaTEMAaTUYECKOW MOJEIH 3aJaHHON peaIbHON CUTYyallMy WIK IPUKIIAIHON 3a/1a4H;

e YMETh MHTEPIPETUPOBATh NOJYYEHHBIH NPU PEILIECHUU YPAaBHEHUS, HEPABEHCTBA WX
CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHON PEAIbHOM CUTYaLlUX WM NIPUKJIAJHON 3aa4u.
Dyukuuu

o OnepupoBaTh MOHATUSAMH: (YHKIHOHAJIbHAS 3aBUCHUMOCTb, (QYHKIUS, Tpadux
¢yHkunu, cnocoObl 3ananust (GYHKIMH, apTYMEHT M 3Ha4eHHE (PYHKIUHU, 001aCTh ONpeIeTICHHS
U MHOXECTBO 3HAYCHMH (YHKIUH, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTh (DYHKIINH;

e CTPOUTH rpaduKu JIMHENHON, KBaJpaTUYHON byHKUINH, oOpartHoH
IIPONOPLIUOHAIBHOCTH

e COCTaBJIATh YPaBHEHHUs IPAMON IO 3aJaHHBIM YCIOBUSAM: NPOXOIAIIEH 4Yepe3 IBE
TOYKM C 3aJaHHBIMU KOOpAWHATAMHU, IPOXOMAIIEH 4Yepe3 NaHHYI0 TOYKY M IapajljIeIbHOU
JTAHHOM NPSIMOW;

e HccIIe10BaTh QYHKIUIO N0 €€ TpaduKy;

e HAXOJUTh  MHOXECTBO  3HAYEHUW, HYJIHM, TNPOMEXKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJJpaTUYHON (YHKIIUH;

e OTIIEPUPOBATh TMOHATHAMHU: TIOCJIEIOBATEIBHOCTh, apu(MeTHuecKass Mporpeccus,
reoMeTpUYEeCcKas IIPOrpecCHus;

o pemaTh 3a/1a4u Ha apu(PMETHUECKYIO U TEOMETPHUECKYIO ITPOTPECCHIO.

B nosceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomemos:

o WJUTIOCTPUPOBATH C MOMOIIBIO0 rpaguKa peaibHyI0 3aBUCUMOCTh WJIHM MPOIECC MO UX
XapaKTEePUCTHKAM;

* HCIIOJIB30BaTh CBOMCTBAa M rpa@uK KBagpaTUYHONW (PYHKIMM IpPHU PELICHUH 3a]ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

Cmamucmuka u meopus eepoamuocmei

» OnepupoBaTh MOHATUSAMH: CTOJOYAThIE U KPYrOBbIE AMArpaMMbl, TaOMUIIbl TaHHBIX,

cpeaHee apudmMeTnueckoe, MearaHa, HauOoJbIllee U HaMMEHbIIee 3HaYeHUs1 BHIOOPKH, pa3Max

BBIOOPKH, TUCIIEPCHS] U CTAHJAPTHOE OTKJIOHEHHE, CITyyaiiHas H3MEHUYNBOCTD;

e U3BJIEKaTh HHGOPMAIIHIO, TIPEICTABICHHYIO B Ta0IUIaX, HA TUarpaMmax, rpadukax;

e COCTABJIATH TAOJIUILIbI, CTPOUTH AUATPAMMBI M TpaQUKU HA OCHOBE JaHHBIX;

e ONIEPUPOBATh TMOHATUAMHU: (AKTOpUAT YHMCIA, TEPECTAHOBKM M  COYETaHMS,
Tpeyroiabauk [lackans;



o IPUMEHSATH NPABUIIO IPOU3BEICHUS IPU PELIEHUH KOMOMHATOPHBIX 337a4;

e OIICPUPOBATh TOHSATHSAMU: CIyYalHBI OIBIT, CIy4ailHBIA BBIOOpP, HCHBITAHHE,
3JIEMEHTAPHOE CilydailHOe COOBITHE (MCXOM), KIACCHUECKOe OIPENEIEHHE BEpOSITHOCTH
CJIy4aifHOTO COOBITHSI, OTIEpPALIMU HAJl CITyYaiHBIMH COOBITUSIMU;

o IIPEJICTABIATH MH(OPMAIHIO C TOMOIIBIO KPYToB Ditepa;

e peIIaTh 3a1a4¥ HA BBIYMCICHUE BEPOSTHOCTU C IOJCYETOM KOJUYECTBA BAPUAHTOB C
HOMOILbI0 KOMOMHATOPUKH.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

 U3BJICKaTh, MHTEPIPETUPOBATh U NMPEOOPa30BbIBaTh MH(POPMAIHIO, ITPEJICTABICHHYIO
B Ta0iuIax, Ha AMarpammax, rpaukax, OTpaskarollyl0 CBOMCTBA U XapaKTEPUCTUKU PealIbHBIX
MPOLECCOB U SIBJICHUI;

e OIIPENIENATh CTATUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK IO TabiulaM, Juarpammam,
rpaduKam, BBITIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 3a]1a4u;

* OLICHUBATh BEPOSITHOCTb PEAJIbHBIX COOBITHN U SIBIICHU.

T'eomempuueckue guzypoi
 OnepupoBaTh NOHATUSAMU T€OMETPUUYECKUX (DUTYD;
* U3BJIEKATh, MHTEPIPETHUPOBATH U MPEOOPa30BbIBATh HHPOPMALIUIO O T€OMETPHUECKUX

¢urypax, NpeJCTaBIEHHYIO Ha YepTexax;

o IPUMEHATh TEeOMETpuYeckue (axkThl JUId peleHus 3ajgady, B TOM YHCIE,
IIpEIIIoJIaratoiuX HECKOJIBKO I1aroB peIIeHNUs;

o (hopMynupoOBaTh B MPOCTEUIINX CITy4asiX CBOWCTBA U MPU3HAKH QUTYD;

e JIOKa3bIBaThb T€OMETPUYECKUE YTBEPKICHUS;

e BIIAJIETh CTAHAAPTHOM KiaccUpUKAIMEed IUIOCKUX (uUryp (TpeyrojbHUKOB U
YETHIPEXYTOJILHUKOB).
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

* HCIIOJIb30BAaTh CBOWCTBA F€OMETPUUECKUX (PUTYp Ul pelIeHus 3a4a4 MPaKTHUECKOTO
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCIUILINH.
Omnowenus

o OnepupoBaTh MNOHSTHUSIMHU: PABEHCTBO (UIYp, paBHble (UTYpPBl, PaBEHCTBO
TPEYrOJIbHUKOB, MapalieIbHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIBI MEXIY
OpSAMBbIMH, TEPHEHIUKYISAP, HAKIOHHAs, NpOeKIHs, nojaodue ¢uryp, moJo0HbIE (QUTYpHI,
0J0OHBIE TPEYTOJIbHUKH;

e IpUMEHATh Teopemy QPasieca M TEOpeMy O NPONOPLUOHAIBHBIX OTPE3KaX IpU
pEILIEHNN 3a/]a4;

o XapaKTepU30BaTh B3aWMHOE pACIOJIOKEHHE MpsIMOM U OKPYXKHOCTH, JBYX
OKPY’KHOCTEH.
B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

* HCITI0JIb30BAaTh OTHOIICHUS JUIsI PEIICHUS 3a/1a4, BOZHUKAIOIINX B pealbHON )KU3HHU.
H3smepenua u evluucienus

» OnepupoBaTh MPEACTABICHUAMU O JUIMHE, IUIOMAAM, O0ObeME KakK BETUYHHAMH.
[Tpumensts Teopemy Iludaropa, ¢popmynsl miomanu, odobeMa MpU PEHICHUH MHOTOIIANOBBIX

3aja4, B KOTOPbIX HE BCE JaHHbIC MPEJICTABIICHBI SBHO, a TPEOYIOT BBIYUCICHHH, OIEPHPOBATH
0oJiee MIMPOKUM KOJIUYECTBOM (DOPMYIT JUTMHBI, TUIOIIAIH, 00beMa, BBIYUCISTh XapaKTePHCTUKU
KoMOuHamii Guryp (OKpy>KHOCTed W MHOTOYTOJIbHHKOB) BBIUHCISATH PACCTOSHHUS MEXKIY
durypamu, MpUMEHATh TPUTOHOMETPHUYECKUE (OPMYIBI Il BBIYMCICHUH B 0OJiee CIIOKHBIX
CJIydasix, IPOBOIUTH BEIUMCIICHUS] HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH;



e TIPOBOIUTH TIPOCTHIE BHIUUCICHUS Ha 00bEMHBIX TEJaXx;

o popmMynMpoOBaTh 337291 HA BRIYUCIICHUE JUTHH, TUIOMAACH 1 00hEMOB M PEIIATh UX.
B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

e IPOBOJIUTH BBIUUCIICHUS HA MECTHOCTH;

e MPUMEHATh (OPMYNBI TPH BBIYUCICHHUSIX B CMEXKHBIX Y4YEOHBIX TpeAMeTax, B
OKpYKalollleu 1eMCTBUTEIHLHOCTH.
Teomempuueckue nocmpoenus

» N3o0pakaTs reomeTpruyeckue GUrypsl o TeKCTOBOMY U CHMBOJIBHOMY OIUCAHUIO;

e CBOOOJTHO OMEepUPOBATH UYEPTEIKHBIMH HMHCTPYMEHTAMU B HECJIOXKHBIX CIydasx,
BBIIOJHATh IOCTPOEHUS] TPEYrOJbHUKOB, IPUMEHATh OTICJIbHBIE METOJbl IOCTPOEHUI
UUPKYJIEM U JIMTHERKOW U MPOBOJUTH IPOCTENIINE UCCIECTOBAHUS YUCIIA PEILICHUN;

 U300pa)kaTh TUIOBbIE IUIOCKHE (PUTYPBI U OOBEMHBIE T€la C MOMOILIBIO MPOCTEUIINX
KOMIIBIOTEPHBIX MHCTPYMEHTOB.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

e BBITIOJIHATH TPOCTEHIINE TMOCTPOCHHSI Ha MECTHOCTH, HEOOXOJIMMBbIE B pealbHOU
JKU3HHU;

e OILICHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.

Memoowvt mamemamuxu

e Ucrionb3yss W3Y4YCHHBIE  METOJBI, IPOBOJUTH  JIOKA3aTEIbCTBO,  BBITOJHATH
OTIPOBEPIKEHUE;

e BBIOMPATh W3YYCHHBIC METOJBI M HMX KOMOWMHAIIMW I PEIICHUS MaTeMaTHYCCKUX
3a/1a4;

e HCTIONIB30BaTh MAaTEMAaTUYECKWE 3HAHHS JJi1 ONUCAaHUS 3aKOHOMEPHOCTEH B
OKpYKarollel JeCTBUTENFHOCTH U IPOU3BEICHUSX UCKYCCTBA;

o IPUMEHSATH MPOCTEHININE MPOrPaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAITHOHHBIE
CUCTEMBI IIPU PEIICHUU MaTeMaTUYECKUX 3a/1a4.






TEMATHYECKOE IINTAHUPOBAHUE KYPCA

«MaTteMaTHYEeCKHH TPEHaKepP»
9 KJIACC (33 yaca B roa, 14 B HeJ1eJ110)

Hassanue pa3nesa, TemMbl

Copepxanne ypoka

KoJs-Bo yacoB

BxonHas mpoBepouHas paborta

Bapuant OI'D 2022 rona

1-5. «YyacTtok»

1-5. «Y4acTok»

- UIMHA

- IUIOILA I

- IPOIICHTHI

- pabora ¢ TabnuIei

06. JIpo6u u creneHn

Hpobu u crenenu

- OOBIKHOBEHHBIE IPOOH
- IECATUYHBIE Tpoou

- CTEIIEHHU

1-5. «KBaptupa»

1-5. «KBaptupa»

- JUIMHA

- TUTOIIAb

- IPOLICHTHI

- pabora ¢ Tabnuiei

07. Yucna, KoopAMHATHAS TpsAMas

Yucia, KoOpIMHATHAS TIpsSIMast
- [[eJTBIC YuCiia

- Tpobu

- KOpHU

08. KBaspaTHbIE KOPHH U CTEIICHH

KBaznpaTHbl€e KOPHHU U CTENIEHU
- UppalMOHAJIbHBIEC BEIPAKECHUS
- CTEIICHHBIE BBIPAKCHUS

12. Pacuérsl mo popmynam

Pacuérsl no popmynam
- DKOHOMHMKA

- (usuka

- MaTeMaTHKa




Hassanue pa3nesia, TeMbl

Copepxanne ypoka

KoJs-Bo yacoB

[TpoGHuK Nel

Bapuant OI'D

1-5. «JIuctel Oymaru»

1-5. «JIuctel Oymarn»

- KOJIMYECTBO JINCTOB

- JUIMHA, ITUPUHA U JUArOHAIIb JINCTA
- IJTOMIAb JIUCTA

- mogobue Guryp

10.

1-5. «[leus mist OaHm»

1-5. «Ileun st GaHm»
- pabora ¢ TabnuIei

- 00BbeM

- IJIOIIAIb

- IPOCTENIINE 3a1a4n
- POIECHTHI

- reopeMa Iludaropa

11.

09. YpaBuenus

YpaBHeHus
- JINHEWHBIC YPABHEHUS
- KBaJIpaTHbIE YpPaBHEHUS

12.

13. HepaBenctBa

HepasencrBa

- IMHEHBIE HEPABEHCTBA

- CHCTEMBI JIMHEWHBIX HEPABCHCTB
- KBaJIpaTHbIE HEPABEHCTBA

13.

1-5. «Tapudsr»

1-5. «Tapudni»

- yTeHHe rpaduxa

- IPOLICHTHI

- pabora ¢ Tabnuieit

14.

11. I'paduku pyHkuumit

I'paduku pynkuumii
- TuHeHas QyHKuMs (mpsimast)
- KBaJpatuyHas ¢pyHkuus (mapadosa)

- oOpaTHas IPOMOPIMOHAILHOCTH (TUIIepOOIIa)

15.

10. Teopus BEpOSITHOCTEN U CTATHUCT.

TCOPI/IH BCPOHTHOCTCﬁ 1 CTaTUCTHUKA
- KITaCCUYCCKOC OIMPEACTICHUC BEPOATHOCTU
- CTaTUCTUUYCCKOC ONPCACIICHUC BCPOATHOCTH




n/n

Hassanue pa3nesia, TeMbl

Copepxanne ypoka

KoJs-Bo yacoB

16.

[TpoGHUK Ne2

Bapuant OI'D

17.

1-5. «Iuas»

1-5. «lIunbp»

- pacu€thl o Gpopmysiam

- JUIMHA OKPY)KHOCTH, TIPOIICHTHI
- pabota ¢ Tabymnein

18.

18. ®urypsl Ha KBaJApaTHOM PELIETKE

@urypsl Ha KBaJpaTHOU pEIIETKE

- TAHT'€HC yTJa

- paccTosiHue

- romaau Guryp

- 3JIeMeHTHI QUryp (KaTeT, CpeHssl TUHUS, TUarOHab)

19.

[Tpo6HmK Ne3

Bapuant OI'D

20.

1-5. «Ilman MecTHOCTHY

1-5. «I1ma" MmecTHOCTHY

- paccTosiHue

- CKOPOCTh, BpEMSI M paCCTOSTHUE

- 33J1a4¥ Ha COCTABJICHUE YPABHECHUS

21.

16. OKpyX HOCTb, KPYT U UX 3JIEMEHTHI

OKpYy’>KHOCTb, KPYT ¥ HX 3JIEMEHTHI

- LIEHTPAJIbHBIE U BIINCAHHBIE YTJIbI

- OKPY’>KHOCTb, OTIICAHHAs1 OKOJIO NMPSMOYTOJIbHOTO TPEYrOJIbHUKA
- KacaTeabHas

- XOpJbl

- BIIMCAHHAsA OKPYKHOCTh

- OIMCaHHasi OKPY>KHOCTb

- pacIIMpeHHasi TEOpeMa CHHYCOB

- JUIMHA TyTH, IJI0AAb KPYTOBOTO CEKTOpa

22,

15. TpeyroapHUKH

TpeyroabHuKH

- OUcceKkTpuca, MeIMaHa, BEICOTA

- YTJIBI TPEYTOJIbHUKA

- IJTOMIAAb TPEYTOJbHUKA

- MOAOOHBIE TPEYTOJILHUKHI

- reopema [Tudaropa

- CHHYC, KOCUHYC, TAHT€HC OCTPOTO yria




n/n

Hassanue pa3nesia, TeMbl

Copepxanne ypoka

KoJs-Bo yacoB

- TCOpEMa CUHYCOB
- TCOpeMa KOCMHYCOB

23.

[Tpo6uuk Ned

Bapuant OI'D

24,

1-5. «Bouty, «Temnuia»

1-5. «3oHT»

- JUIMHA U IUIOIIAb

- reopeMa ITudaropa

- pacu€Thl o Gpopmynam

- POLICHTHI

1-5. «Temmmua»

- 3aJ1a4¥ Ha OKPYTJICHHE C H30BITKOM
- JUIMHA, TUIOIIA/Ib

- reopeMa ITudaropa

- IPOIICHTHI

- JUIMHA | TUIOIIAh OKPY)KHOCTH

25.

17. YeTbIpeXyroJpHUKH

YeTblpexyroJbHUKN
- IapajuIesIorpaMM
- KBaJpar

- Tpareuus

- poM0O

26.

ITpoGHUK Ne5

Bapuant OI'D

27,

1-5. «Teppace», «OCAT O»

1-5. «Teppace»

- IUIOMIA/h MPSIMOYTOJTbHUKA

- reopema ITudaropa

- TAHT'€HC OCTPOTO yIia

- TIPOIICHTHI

- pabora c Tabnurei

1-5. «OCAT'O»

- pabora c Tabnurei

- pacuétsl 1o popmynam

- CKOpOCTb, BPEMS M pacCTOSIHHUE

28.

14. 3agaun Ha mporpeccuu

3aJauy Ha IPOrpeccCUuu




Ne Hassanue pa3nesia, TeMbl Copepxanne ypoka Kox-Bo yacos
n/n

- apudmMeTrIecKast mporpeccus

- FEOMETpHYECcKasi MPOrpeccus
29. AHanu3 reoMeTpUYECKUX BbICKA3bIBAHUI 1

- HayaJIbHbIE T€OMETPUYECKHE CBEICHUS

- TPEYrOJIbHUK

- YETBIPEX YT OJIbHUK

19. Ananu3s reometp. Bricka3piBanuit - IapajuIesIorpamMm

- IPSIMOYTOJILHUK U KBaJpaT

- Tpamenus

- poM0

- OKPY>KHOCTb
30. | ITpo6uuK Neb Bapuant OI'D 1
31. | O606mIeHHE Bapuant OI'D 1
32. | O6061eHue Bapuant OI'D 1
33. | [Ipo6Huk Ne7 Bapuant OI'D 1




YYEBHO-METOANYECKOE COITPOBOKJIEHUE KYPCA
«MaremaTHyeCcKH# TPeHaKep»

Y4yeOHo-MeTOAUIECKHIT KOMILJIEKT

1. l'eomeTpus 7-9 knaccol. YueOHUKH 17151 00111€00pa30BaTEIbHbBIX
opranuzauuuii / A.I'. Mep3insk, B.b. [lononckuii, M.C. SAxup. — M.: Benrana-
I'pad, 2015

2. Anrebpa 7-9 kimaccel. YueOHUKH 111 00111e00pa30oBaTeIbHBIX
opranuzauuuii / A.I'. Mep3insk, B.b. [lononckuii, M.C. SAxup. — M.: Benrana-
I'pad, 2015

3. Maremaruka: nporpammsbl: 5-11 knaccel/A.I". Mep3nsk, B.b. [Tononckuid,
M.C. Axup u np.— M.: Benrana-I'pad, 2016. — 152 c.

JlonoiHUTE IbHAS JJUTEepaTypa

1. Aumreb6pa. 9 ximacc: yueb. mig oOmeoOpa3oBaT. oOpraHu3aIydi
[FO.H.MakappiueB, H.I'Munaiok, K.MN.Hemxos, C.b.CyBopoBa]; mnoxm pen.
C.A.TemaxoBkoro — M.: IIpocsemenne, 2015

2. Jlmmaktudeckue Marepuansl mo anredbpe mist 7-9 kmacca / b.I.3uB,
B.A.T'ompauy — 13-e uzn. — CII6.: «Iletpormudy»: «Bukropus mirocy, 2013

3. Pabouas terpanp no anrebpe. 9 xnace: k yueoHuky HO.H.Makaperuea u
1p. «Anreopa. 9 kimacey. ®I'OC / T.M.Epuna — M.: Dx3amen, 2015

4. TectoBble MaTepuabl JIsl OLICHKM KadyecTBa oOydeHus. Anredpa. 7 Kiacc
/ N.JL.T'ycera, C.A.Ilymkun, H.B.PeibakoBa. — M.: «MaTemnekt-LenTp», 2013

5. TecToBble MaTepuabl sl OIIEHKH KauecTBa 00yueHus. Anredpa. 8 kiacc
/ NJL.T'ycera, C.A.Ilymikun, H.B.PeibakoBa. — M.: «Mutennext-Ientpy, 2013

6. TecToBbIC MaTepHaIIbI A1 OLICHKH KadyecTBa o0ydeHus. Anredpa. 9 kimacc
/ NJL.T'ycera, C.A.Ilymikun, H.B.PeibakoBa. — M.: «Mutemnext-Lentpy, 2013

7. JlumakTUdeckue wmaTepualibl mo anredope: 9 Kiacc: K y4yeOHUKY
FO.H.MakapsiueBa u jap. «Anredpa. 9 xmaccy. ®I'OC / JL.W.3BaBuu — M.:
Ox3amen, 2013

8. Tectbl mo anredpe: 9knacc: k yueOHuky FO.H.MaxkapeiueBa u ap.

«Anrebpa. 9 kmaccy. ®I'OC / KO.A.I'nazkoB, M.A.I'anamBumm. — M.: DKk3aMeH,
2011

9. CamocrosiTeNbHBIE W KOHTPOJBHBIE pabOTHI Mo anredpe: 9 kmacc: K
yuebnuky O.H.MakaperueBa u np.; mox pen. C.A.TemskoBckoro «Anredpa. 9
knaccy. ®I'OC / }0.A .I'nazkos, M.S.I"anamBuian. — M.: Dk3amen, 2015

10. WUsyuenme anreOppl B 7-9 kiaccax: mocobwe s yuwmTenend /
FO.H.MakapsiueB u jip. — M.: IIpocBenienue, 2011



11. T'eometpus. 9 knacc. Koutponbsusie padbotsl. Mensuukosa H.b. (2010,
94c.)
12. PaGouas TeTpaap 1o reomeTpuu. 9 kiace: Kk yueonuky Aranacsna JI.C. u ap. -
I'naszkoB FO.A., Kamaes I1.M. (2013, 80c.)

13. Tectol mo reomerpun. 9 xiacc. K yueObnuky Atanacsuaa JI.C. u np. -
3Basuu JI.U., [Totockyes E.B. (2013, 128c.)

14. T'eomerpusi. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OThI: 7-9 KJIACCHI.
Nuenckas M.A. (2012, 144c.)

HNudpopmanuonHsie cpeacraa

1. Konnekius MeanapecypcoB, 3JEKTPOHHBIE 0a3bl JaHHBIX.

2. nTepHer.

2.1. 5l uny Ha ypok MaTeMaTuku (MeToau4YecKue pa3paboTku). - Pexum
noctymna: www.festival.lseptember.ru

2.2. YpoKu, KOHCIIEKTHI. - Pexum fgoctyma: Www.pedsovet.ru


http://www.festival.lseptember.ru/
http://www.pedsovet.ru/
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