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IlosicHuTeILHAA 3aNHCKA

Pabouyas nmporpamMa JaHHOTO y4eOHOTO Kypca BHEYPOUHOH JESATEILHOCTH pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMU:

e ®denepanpHOro 3akona ot 29.12.2012 Ne 273 «O6 obpazosannu B Poccuiickoit deaepanumy;

e [Ipukaza Munnpocsenienns ot 31.05.2021 Ne 286 «O06 yrBepkneHnn heaepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa HAYAILHOTO 00IIero 00pa3oBaHus;

¢ MeTroan4YecKuX PEKOMEHIAINN TI0 YTOYHEHHIO TIOHATHUS M COJICPKAHUS BHEYPOUHOH JIESTEITLHOCTH B
paMKax peaim3alui OCHOBHBIX 00111€00pa30BaTEbHBIX IPOTPAaMM, B TOM YHCIIC B YaCTH IMPOSKTHON
NeITeTbHOCTH, HalpaBJIEHHBIX MMChbMOM MuHoOpHayku oT 18.08.2017 Ne 09-1672;

® OCHOBHOU 00Opa3zoBaTenbHOM porpammbel HOO.

e (COopHuKa paboYuX MPOTPaMM IO BHEYPOUHOM JIEATEIbHOCTH HAYaJIbHOTO, OCHOBHOTO U
cpennero odpazoBanus, -M., [Ipocsemenune, 2020, aBTopbi-coctaButenu Anekcaiuna W.10.,

AnTtommH M.K. u n1p.

Heab mporpammel: L{enb mporpaMMel: CO3/1aHNE YCIOBHA, 00SCTICUNBAIOIINX HHTEIUICKTYaIbHOE
pa3BHUTHE MJIAJIIIECTO MKOJIHHUKA HA OCHOBE Pa3BUTHS €r0 WHIWBUYATBHOCTH; IMOCTpOCHHE (DyHIaMEHTa s
MaTeMaTHYEeCKOTO Pa3BUTHUS; (POPMUPOBAHUE MEXAaHHM3MOB MBIIIUICHHUS, XapaKTEPHBIX JJI1 MaTeMaTHIECKON
JIEATEITLHOCTH.

3axayu nporpamMmbI:

— IpOOYKJICHUE M PAa3BUTHE YCTOWYMBOIO MHTEPECa yJaIlUXCsl K MaTeMaThuke, (popMupoBaHue
BHYTPEHHEH MOTHBAIIMH K H3YYCHHIO

MaTEMAaTHKH;

— pacuIMpeHue U yriyOoleHne 3HaHUH 110 MPEIMETY;

— (hopMHUPOBAHHE TPHEMOB YMCTBEHHOM JIEATEIBHOCTH, TAKMX KaK aHAJIM3, CHHTE3, CPABHCHHE,
kiaccudukaius, o0o0meHue;

— ¢opMHpOBaHUE MOTPEOHOCTHU K JIOTHYECKUM 0OOCHOBAHUSAM M PACCYXKICHUSIM;

— 00y4eHHe MaTEeMaTUYECKOMY MOJICIMPOBAHUIO KAK METO/Iy PECLICHHS MPAKTHYCCKHX 3a/1a4;

— PacKpbITHE TBOPYECKUX CIIOCOOHOCTEH ydalIuxcsl, pa3BUTHE TAKMX KA4eCTB MAaTEMaTHYECKOTO
MBIIILIEHHS, KaK THOKOCTh, KPUTUYHOCTD,

JIOTUYHOCTH, PAIlMOHATIBHOCTS;

— BOCIIHUTAaHUE CIIOCOOHOCTH MPOSIBIISITH BOJIIO, HACTOMYMBOCTD U EI€YCTPEMICHHOCTh MIPU PEIICHUU
HECTaHJapTHBIX 3a/1a4;

— opranuzanusi paboThl C OJJAPEHHBIMH JIETHbMHU B paMKax IMOJArOTOBKU K IPEIMETHBIM OJIMMITHATAM U

KOHKYpCaM.



Pe3yJILTaTBI 0CBOCHUS Kypca BHeypoqﬂoﬁ JACATCJIbHOCTH.

JIMYHOCTHBIE PE3VYJIbTATHI

— y4eOHOTIO3HABATEIBHBIA WHTEPEC K HOBOMY Y4e€OHOMY MaTepually M CIoco0aM pemieHus
HOBOM 3a71a4, K 0OLIMM crioco0am pelleHus 3a1ay;

—  OpUeHTaluus Ha NMOHMMaHHWE MPUYMH yclexa B Y4eOHOW NesTeTbHOCTH, B TOM YHCIIE Ha
CaMOAaHaJIN3 ¥ CAMOKOHTPOJb Pe3yibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM KOHKPETHOM
3a7a4u;

—  BHYTPEHHSS MOTHBALUs K 00OyUYEHHIO, OCHOBAHHAs HA MEPEKUBAHUU MOJIOKUTEIBHBIX YMOILIUI
OpU pPEUICHWH HECTAaHIAPTHOW 3aJa4yd, NpPOSBICHHH BOJM M IEJICYCTPEMIIEHHOCTH K JIOCTH)KEHHUIO
pe3yJnbTara.

METAITPEJIMETHBIE PE3YJIbTAThBI

Pezynamuenvie

— MPUHUMATh M COXPAHITh y4eOHYIO 3a/ady, B COTPYIHUYECTBE C YYHUTEIIEM CTaBUTh HOBBHIE
y4eOHbIC 3a/1a4H;

— peoOpa3oBHIBATh MPAKTHYECKYIO 337]a4y B MO3HABATEIBHYIO;

- IUIAaHUPOBATh CBOM JCHCTBHUS B COOTBETCTBHM C IOCTABJICHHOW 3alayeldl M YCIOBHUSIMU €€
peanu3anuu, B TOM YUCJI€ BO BHYTPEHHEM IUIaHE;

— OCYIIIECTBJISATh KOHCTATHUPYIOIIUH W TMPEABOCXUINAIOIMNN KOHTPOJIh TO pe3ylbTaTy M IO
crocoOy IeHCTBUS, aKTyalIbHBI KOHTPOJIb Ha YPOBHE MPOU3BOJILHOTO BHUMAHHS;

— CaMOCTOSITEIPHO OIEHWBATh MPABWJIHLHOCTH BBIIOJTHEHUS JCHCTBUS M BHOCUTH HEOOXOUMBIS
KOPPEKTHUBBI B UCTIOJTHEHHE KaK 10 X0y €ro peajn3aluu, Tak U B KOHLe AecTBus. [lo3nasamenvhvlie

— HCIOJIb30BaTh 3HAKOBOCHUMBOJIMYECKHE CPEACTBA, B TOM YHCIE MOJEIU M CXEeMbl, s
pelieHus 3ajad; — OPUEHTUPOBATHCA HAa pa3HOOOpa3ue CIOCOOOB pELIEHHs 3aJad, OCYHIECTBIATH BHIOOP
Hanbosiee 3pPEeKTUBHBIX CLIOCOOOB PEIICHUS 33724 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

— OCYILIECTBJISITh CHHTE3 KaK COCTaBJEHHE IEJOr0 U3 4YacTei, CaMOCTOSTENIbHO JOCTpauBas U
BOCIIOJIHSISL HEIOCTAIOIINE KOMIIOHEHTHI;

— OCYILIECTBIISITh CPaBHEHHUE, CEpUAlMI0 M KIAacCHU(PUKAIMIO, CaMOCTOATEIbHO BbIOMpas
OCHOBAHUS ¥ KPUTEPUU JIJISl YKa3aHHBIX JJIOTUYECKUX ONEpaLInii;

— CTPOUTH JIOTUYECKOE  pacCyxKJeHHeE, BKJIIOYAIOIIEE YCTAHOBIICHUE
MIPUYMHHOCIIEJCTBEHHBIX CBSI3EH;

— MIPOU3BOJILHO U OCO3HAHHO BJIAJICTh OOLIMMHU IpUEMaMU pPeLIeHUs 3a1a4.

Kommynuxamusnvle

— YUUTBIBaTh U KOOPAMHUPOBATH B COTPYAHMUYECTBE MO3HMIMU APYTUX JIOAEH, OTIMYHBIE OT
COOCTBEHHOI;

— apryMEHTHPOBAaTh CBOIO TMO3UIMI0 W KOOPAMHUPOBATH €€ C TO3MIMSIMHU TapTHEPOB B
COTpYIHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM EATEIHHOCTH;

— MIPOSIBIIATH O3HABATENIbHYIO HHUIIMATHBY B yYEOHOM COTPYJHHYECTBE;

— C Y4ETOM IIeJIe KOMMYHHUKAIMU JIOCTaTOYHO TOYHO, MOCJIEIOBATEIBHO U IMOJIHO NepeaaBaTh
napTHepy He0OX0UMYI0 HHPOPMAIIHIO KaK OPUEHTHP Ui MOCTPOCHUS IEHCTBUS;

— 3a/laBaTh BOIPOCHI, HEOOXOAMMBIE Ui OpraHU3alUd COOCTBEHHOH JEeATENbHOCTH U
COTPYIHUYECTBA C MMAPTHEPOM;

— OCYILIECTBIISITh B3aMMHBI KOHTPOJIb W OKa3plBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.



I[NPEJAMETHBIE PE3VJIbTATDBI

- HUMCTh IIPCACTABJICHUC O YHUCJIC KaK pC3yJIbTaTe cuéra u HU3MEPCHHA, O JCCATUYHOM IMPUHIUIIC
3allMCHu YHUCCII;

— yCTaHABIMBAaTh 3aKOHOMEPHOCTb M COCTaBJIATh IOCJIEIOBATEIBHOCTh IO 3aJaHHOMY WIH
CaMOCTOSITEIILHO BEIOPAHHOMY NIPaBHITY;

— rpyNnupoBaTh U KilacCU(PUUIMPOBATh 4YMCIA IO OJHOMY MM HECKOJbKUM OCHOBAHUSM,
OOBSICHATH CBOU JICHCTBUS;

— HCII0JIb30BaTh CBOMCTBA apu(hMETUICCKIX JACUCTBUM [T y100CTBA BEIYMCICHUM;

— MPOBOJIUTH TPOBEPKY MPABUIBHOCTH BBIYMCICHHWNA (C IOMOIIBIO OOpaTHOTO JEHCTBHA,
MIPUKUIKU U OLIEHKU pe3yibTaTa JeUCTBUS U JIp.);

— HaXOJUTh pa3HbIE CIIOCOOBI PEIICHUS 3aJauu;

— pacrno3HaBaTh BepHbIE (HCTUHHBIC) U HEBEPHBIE (JIOXKHBIE) YTBEPKJIEHUS, IPUBOIUTH MIPUMED,
WUTIOCTPUPYIOIINI HCTUHHOE YTBEPKAECHUE, U KOHTPIPUMED, OIIPOBEPraIOLIUil JIOKHOE YTBEPKICHHUE;

— BBIUMCIIATh  MEPUMETP  MHOTOYrOJIbHUKA, IUIOMAAb  (QUIyphl, COCTABJIEHHOM U3
MPSIMOYT OJIbHUKOB;

- CTPYKTYpUpOBaTh WH(poOpMaIuio, padoTaTh C TabnWIlaMu, CXEMaMH U JUarpaMMami,
U3BJIEKaTh U3 HUX HEOOXOJMMbIE NaHHbBIE, 3aMOJIHATH FOTOBbIE (OPMBI, MPEACTABIATh, AaHAIU3UPOBATH U
MHTEPIPETUPOBATH JaHHBIE, J€NIaTh BBIBOBI U3 CTPYKTYPUPOBAHHON HH(POPMAIINH;

IUTAHUPOBATh HECIIOXKHBIE UCCIIEIOBAHMS, COOUPATh U MPEJICTABIATH MOTYYEHHYI0 HHPOPMALIUIO C IOMOIIIbIO

TaOJIHI] ¥ TUArpamMM.

Conep:kanue Kypca.

Conepxanue nmporpaMmbl cOOTBETCTBYET 0CHOBHBIM TemaM OOIT HOO no maremaruke. Cucrema
3aJlaHuH, NpeIoKeHHas: B TOCOOMH, TO3BOJISIET CO3AATh YCIOBUS A1l GOPMUPOBAHUS Y MIIAILINX
IIKOJIBHUKOB 3HAHUN U YMEHUI Ha 0oJiee BEICOKOM ypoBHe. [Ipu peanuzanuu nporpaMMbl HCTIOJIb3YIOTCS
3a/laHusl, HalpaBJIeHHbIC Ha

— ¢hopMUpOBAHUE Y YUAIIUXCS JTOTHUYECKUX YMEHU;

— pa3BUTHE TAKUX KAYE€CTB MBIILJICHUS, KaK THOKOCTh, KPEATUBHOCTh, KPUTUYHOCTE;

— o0y4eHue npueMam paboThl C TEKCTOBOM 3a/1aueii (aHAJIU3 TeKCTa, MOJICIIUPOBAHHE,

IUIAHUPOBAHUE PEIICHUS), PAMOHALHBIM IIPUEMaM BBIYHCICHUM;

— ¢opMHUpOBaHKE TPOCTPAHCTBEHHBIX MPECTABICHUN Yy MIQAIINX [IIKOJIBHUKOB.

OcHOBHOE coJiep>KaHue MPOTPaMMBI IIPEJICTaBICHO pa3aenamu «Jloruueckre U KOMOMHATOPHBIE
3amauny», « ApudmeTrnueckue AeUcTBUs U 3a1a4un», «Pabora ¢ mapopmarmeit», «I'eomerpuueckue
(GUryphl U BETUYUHBL
1 kaace.

1. Jlormueckue u KOM6I/IHaTOpHBIe 3aga4u



AHaIM3UpOBATh MPEAMETHI U TPYIIIBI IPEIMETOB. [ pynnupoBaTh NpeaMEThI 10 Pa3IuYHbIM
npu3HakaM OmpenensiTh MECTOTIONOKEHHUE MPEAMETOB Ha TUCTe OyMaru M B IPOCTPAHCTRBE.
YcTaHaBIUBaTh JJIOTUYECKHUE CBSI3U MEXKYy 00bEKTaMU. Y CTaHABIMBATH MIOCIIEIOBATEIBHOCTh
pacrnosioxkenus rnpeameToB. [loHMMaTh MpeuMyIecTBa CUCTEMAaTHUYECKOTO Tiepedbopa nepen
Xa0THYeCKuM niepedopom. Pemmare 3a1a4u ¢ TOMOIIBIO PUCYHKA U CXEMATHYECKOTO PUCYHKA.

2. ApupmeTrueckue IecTBUS U 3a/1a41

AHaIIM3UPOBATH MATEMATUYECKHE CUMBOJIBI. [[oHMMAaTh MpaBUiIa 3aIMCH YMCEIl. Y CTAHABJIMBATD
COOTBETCTBUE MEXKIY Pa3HBIMU CIIOCOOAMU 3aMKCH Yncesl. AHAIM3UPOBATh TEKCT 3a1aun. [loHnMarp
HEOTHO3HAYHOCTh YCIIOBHS 3a/1a4uu. Pemars 3a1aun, UCIONb3ysl CHCTEMaTHYECKUH 1epedop BapuaHTOB.
AHanu3upoBath Ta0HILy. JIOTOTHATE TAOJMITY B COOTBETCTBUU C 33JJaHHBIM yciioBUeM. CpaBHUBATH
criocoObI perieHus. BeiOupars cioco6 perieHus, OnTUMaTbHBINA 711 KOHKPETHOM 3a1a4H.
YcTaHaBIMBaTh JIOTHYECKUE CBA3U MEXITYy 00beKTaMu. Pemarh Jorudeckue 3aa4u ¢ MOMOIIBIO CXEMBI.
AHanM3UpOBATH YNCIIOBBIEC BBIPAXKEHUS, BBISBIIATh 3aKOHOMEPHOCTH B UX COCTaBJICHHH.
[IporHo3upoBaTh U3MEHEHNE 3HAYECHUSI YUCIOBOTO BBIPAKEHUS ITPU YBEJITMYEHUU WU YMEHBIIEHUN
OJIHOTO MJIM HECKOJIBKUX KOMIIOHEHTOB. AHAIM3UPOBaTh psij yucen. OnpeaensaTs IpaBuiio B
COCTaBJICHUH YMCIIOBOTO Psija, CIEA0BaTh MPABWIY. AHAIM3UPOBATh YCIOBHUE 331a4H, MOJEINPOBATh
€ro ¢ MOMOIIBIO PUCYHKA U CXEMBI. JIONOJIHATH YCIOBHUE 3aJa4l B COOTBETCTBHH C BOIIPOCOM.
AHanM3UpoOBaTh TEKCT 3aJa4l. BbIABIATE IpOTUBOpEUNE B YCIOBUH 3a1a4l. CTPOUTH LETIOYKU
pacCcyXJIeHUM, INIAHUPOBATh JACUCTBUS IPU PELICHUU 33/1a4i. AHAJIM3UPOBATh MaTEMaTUUECKUE
cuMBOJIbl. [loHMMaTh paBuiia 3aMKucH Yucen. Y CTaHaBIMBaTh COOTBETCTBUE MEXY Pa3HbIMHU
crocobamu 3anucu yrcen. [I[porno3upoBars N3MEHEHUE YKCIa PH YBEIMUECHUU U YMEHBIIICHUN Ha
HECKOJIBKO €JIMHUILl. AHAIU3UPOBATh YCIOBUE 3a/1a4H. J[OMOIHATH YCIOBHUE 3314l HEIOCTAIOIIUMHU
nanHbIMU. [IpeuiaraTh pasHble ciocoOBI pelIeHus 3aJa4i Ha OCHOBAaHUH pa3HO# oruku. OnpenensThb
3aKOHOMEPHOCTH MPHU COCTABJICHUH YMCIIOBBIX BBIPAKEHUM, COCTABJIATh BBIPAKECHHUSI, CIIEAYs IPABUITY.
AHanu3upoBaTh TEKCT 3a7aur. MoaenupoBath yciaoBue 3aiauu. [InanupoBars 1elCTBUS 7SI pelIeHUs
3amaun. MoaenupoBaTh ycloBue 3a1aun. [Ipennarate 1 000CHOBBIBATH pa3HbIe CIIOCOOBI PEIICHUS

3aga4u. HpOFH03I/Ip0BaTB HN3MCHCHHEC 3HAUCHUA YUCIIOBOI'O BbIPAKCHUS ITPU U3SMCHCHHUU OTHOT'O WJIN



HECKOJIbKMX KOMIIOHEHTOB. HHaHI/IpOBaTB CBOU I[ef/’ICTBI/DI IIpH pCHICHUN MATCMATUYCCKUX
TOJIOBOJIOMOK.

3. PaboTa ¢ uadopmarueit

AnanmuzupoBaTh Tabnuiy. COOTHOCHTB JaHHBIC TAOJUIBI U TEKCT. AHATM3UPOBATH YCIOBUE 33/1a4H,
MIPEJICTABICHHOE B TAOIHIIC. AHATH3UPOBATEH TAOJHITY, BBISIBIIATH 3aKOHOMEPHOCTH €€ COCTABIICHHUS.
AnanusupoBatb nHpopManuo. OnpenensTh UCTUHHBIE U JIOKHBIC BbICKa3biBaHUs. CTPOUTH
JIOTUYIECKUE CYKJICHUS.

4. Teomerpuueckue GUrypbl ¥ BeIUUUHBL. [ pynnupoBaTh 0OBEKTHI 110 CYIIECTBEHHOMY NPU3HAKY.
BbInoyHATE TOCTPOEHUS C TOMOILBIO IMHEHKU. AHAaTU3UPOBAaTh FreOMeTpUUYecKue (QUTypbl, ONPENEIITh
CYIICCTBCHHBIC ITPHU3HAKH. BrimonuaTe IMOCTPOCHUA HA MIIOCKOCTH. I/I3Mep$ITB JJIMHY OTPE3Ka U YCPTUTH
OTPE3KH 3a/IaHHOM JUIMHBI, UCIIOJIb3Ys Pa3HbIE MEPKH.

3 kJace.

1. Jlornueckue u KOMOMHATOPHBIC 3a/1a91

Pemrate koMOMHATOPHBIC 3a/1a4U CITOCOOOM CHUCTEMATHYECKOTO Tepedopa. AHAIU3UPOBATh YCIOBUE
3anaun. [IporHo3upoBaTh N3MEHEHNE OTBETA 331a4H C BBE/ICHUEM HOBBIX JaHHBIX. BBIMOIHATH
JIOTUYECKHE OIepaluy aHaIU3 U cuHTe3. [loHnMaTh HHCTPYKLIMIO UTPBI, IPUHUMATh MpaBUiia U
CJIeIOBaTh UM B IpoLiecce Urpbl. MOaenpoBaTh yCIOBUE 331a4 U PEIIaTh 33/1a4y C IOMOIIbIO
CXEMaTHYECKOT0 PUCYHKA U MPAKTHYECKUM CIIOCOOOM. BEHISBIATH 3aKOHOMEPHOCTH U JI€1aTh BHIBOJIBI.
[ToHUMAaTh UHCTPYKIUIO UTPBI, IPUHUMATD MIPABUIIA U CJIEIOBATh UM B MIPOLIECCE UTPbl. AHATTU3UPOBATH
CBOM JICHCTBUS B IIPOIIECCE UTPBI, ONIPENENATh IPUUUHBI yclieXa U Heylad. AHaTU3UpOBaTh TaOJIUIIbI,
BBISIBIISITH 3aKOHOMEPHOCTH.

2. ApudmeTnueckue JeHCTBUS U 3a/1a4H

Omnpenenars 3aKOHOMEPHOCTH B COCTaBJICHUHU psiia Yrcel. AHaTU3UPOBATh P YUCel, 00001aTh Ha
OCHOBE BBIJICJICHHSI CYILIECTBEHHOTO Mpu3HaKa. OOBICHITH pa3HbIE CIIOCOOBI PEIIeHUs 3a/1au.
[Ipennarate pa3Hbie CIOCOOBI BEIUMCICHHUS] CYMMbl HA OCHOBaHUH CBOMCTB ClI0KeHHUs. Mcrons30BaTh
pa3Hble 3HAKW s 3anucy yncen. [loHMMaTh yCIoBHOCTh M YHUBEPCATbHOCTh MATEMAaTHIECKIX 3HAKOB

(umdp). BeIMonHATH TOrHYecKue onepauy aHajlu3, CHHTE3, CpaBHeHHE 1 000011eHne. M3MepsaTs [umHy



pa3HbiMu MepkaMu. CpaBHUBATH AIMHBL. MoennpoBaTh yciIoBUE 3aaui C [IOMOIIBIO CXEMBI.
BbInoJIHATE IPUKUAKY IPY IJIAHUPOBAHUM MTOKYIIKH. MOAEIMpPOBaTh YCIOBHE 33/1a4H C IOMOLIBIO
CXEMBI ISl COCTABJICHUS IJIaHa perieHus. Ha3piBaTh TekyIiee BpeMs pasHbIMH CIIOCOOaMU.
Hcnonb30Bath i oNpe/iesieHnss BpEMEHH MEXaHUUYECKUE U 3JIEKTPOHHBIE yachl. [IpeoOdpa3zoBbIBaTH
MIPaKTUYECKYIO 3a/lauy B IO3HaBaTeNIbHYI0. CTPOUTH JIOTUYECKOE pacCyXIeHne. AHAIM3UPOBATh
YHUCJIOBBIC BBIPAXKEHUS, BBITIOJIHATH TPYIITUPOBKY MO Pa3HBIM MTPU3HAKAM. BEITIOJHAT CpaBHEHHE,
BBISIBJISITH 3aKOHOMEPHOCTH B COCTABJICHUU YMCJIOBBIX BBIPAKEHUN. BBIOMHATE mpukuaky. OnpenensiTh
MOPSZIOK ICUCTBUI B BEIPAKEHHUH, TPOTHO3UPOBATH U3MEHEHHUE PE3yIbTaTa YHCIOBOTO BRIPAKEHUS TIPU
MCI0JIb30BAHNHU CKOOOK. AHAJIM3UPOBATh U 3aMOJIHTh Ta0IUIly. AHAIU3UPOBATH U MOJIEIIUPOBATh
ycinoBue 3anaun. CpaBHUBATh TEKCTHI. [IpeiaraTe pa3Hubie ciocoObl penieHus 3a1a4, 000CHOBHIBATH
cBOi1 crioco0 pemieHus. CTPOUTD JJOTHYECKOE PACCYKICHHE, YCTaHABIMBAas IPUYUHHO — CJICJICTBEHHBIE
CBSI3U. BBHITIOJHSTH CIIOKEHHUE M BRIYMTAHUE, UCTIOJIb3Ys Pa3HBIC BIYMUCIUTENbHBIC TPUEMBI. [IpemmaraTs
pa3Hble crocoObl BHIYUCIEHUH, 00BACHATH U 000CHOBBIBATh CBOIO TOUKY 3peHHs. [loHuMaTh cMbICI
NeMCTBUS YMHOKEHHUE, UCIOIb30BaTh pallioOHaIbHbIE MPUEMBbl YMHOKEHUS. PemiaTe 3aaun Ha eieHue.
Crpouts joruueckue yreepxaeHus. Moaenuponars ycinoBue 3a1aun. CTPOUTh JIOTHYECKUE
paccyxaenusd. [Ipennarate 1 000CHOBBIBATH IJIaH PEIICHUS 3a/1a4K. AHAIU3UPOBAThH YCIOBHE 3aJ[aUH:
OTpEeNATh UCTUHHBIE U JIOKHBIE BHICKa3bIBaHUs. OnpeaensiTh 3aKOHOMEPHOCTH.

3. Pabora ¢ uapopmarueii. AHaIM3 TaOIUIIBI.

CooTHOCUTH TaHHBIEC TAOIUIBI U TEKCT. OnpeAensiTh UCTHHHBIE U JIOKHBIE BHICKAa3bIBAHUA. 3aMUCHIBATD
pelIeHre 3a1a4uu B TabNIuIle, 1e1aTh BEIBOAbL. AHAIU3UPOBATH TAOIUILY, BBISBIISTH 3aKOHOMEPHOCTH €€
coctaBneHusi. CoctaBisaTh NpocThie Ta0auIbl. COCTABISATH AITOPUTMBI.

4. T'eomerpuueckue [ pynmnupoBaTh reoMmeTprueckue (GUrypbl Ha OCHOBAHUU Pa3HbIX 5 8 purypsl u
BEITUYMHBI MPU3HAKOB. BEIMOMHATE ocTpoenus. [Ipeanarate u o0Ccy)aaTh pa3Hble CIOCOOBI PEIICHHUs
3anay. [InanupoBaTh U NPOBOAUTH MPAKTHUECKOE UCCIEAOBAHUE, I€TaTh BEIBObL. 3alUChIBATh
pe3yNnbTaThl UCCIEIOBaHUs B TabuIle. AHATM3UPOBATH YEPTEK. Permars 3a1a4y ¢ TOMOIIBIO PUCYHKA.
[IporHo3upoBaths M3MeHeHue oTBeTa 3a7a4M IPU U3MEHEHUHU YCIOBHI. Y YUTHIBATh U 00CYXIaTh

Pa3JIMUHbIC MHCHUA ITPHU PCHICHUUN 3a/]la41, aprYMCHTUPOBATH CBOIO TOYKY 3pCHHUA. Pemate 3agaun



Pa3HBIMH CIIOCOOaMHU.

4 kaacc.

1. Jlornueckue 1 KOMOMHATOPHBIE 3a]]a4H, 3a7a4d Ha MHOXKECTBA

PemaTs koMOMHATOpHBIE 3a]]aUul CLIOCOOAMK CHCTEMATUYECKOTO IIepedopa, ¢ MOMOUIbIO TaOIUIIbI U
JiepeBa BO3MOYKHBIX BapuaHTOB. CpaBHUBATH pa3HbIE CIIOCOOBI peIIeHHs 3a/1a4, BRBIOUPATh ONTHMAaIbHBIH
croco0, 00BACHATH BEIOOP. OCYIIECTBIATH CHHTE3 KaK COCTaBJICHUE IIETIOr0 U3 YacTel, CAMOCTOSTEIIHHO
J0CTpanBasi U BOCIOJIHSASA HEAOCTAIONINE KOMIIOHEHTHI. PertaTe KoMOMHATOpHBIE 3a/1a4M ¢ IOMOIIbIO
rpada. AHanu3upoBaTh TEKCT 3a1a4u. CTPOUTD JJOTHUYECKOE PACcCyKIEHHE. Y CTAaHABJINBATD
MIPUYHMHHOCIIECTBEHHbIE CBSA3U. Vcnonbp30BaTh TaONMILy /1715 pelieHus 3aa4. Y CTaHABJINBATh
COOTBETCTBUE MEXKTY

YCIIOBHEM U BOIIPOCOM 3aauu. AHAM3UPOBaTh cxeMy. MoJienupoBaTh yCIIOBUE 3aJjaui, UCTIOIb3Ys
cxeMy «kpyru Dinepa» Kinaccupuuuponatb 00beKTbl. CTPOUTH JIOTHYECKOE PACCYKICHUE.
[ImanupoBaTh pernieHre 3aaadm.

2. Apudmerraeckue ASUCTBUS U 3a1a41

AHanu3upoBaTh MaTeMaTUYECKUE 3aIIUCH, BBIJCIATh CYIIECTBEHHbIE TpU3HAKU. OCyIeCTBISATh CHHTE3
KaK COCTaBJIEHUE 1IeJI0Tr0 U3 yacTel. [I[puMeHaTs 3HaHUs O MOPSAAKE BBIITOJIHEHUS IEHCTBUN B
HecTaHAapTHOU cuTyaruu. OCyIecTBIsATh CHHTE3 KaK COCTABJICHUE 1IEJIOTO U3 YacTel, CAMOCTOSTEILHO
JOCTpanBasi U BOCIOJIHAS HEAOCTAIOUINE KOMIIOHEHTHI. MOJIeTMpoBaTh yCIOBHE 33/1a4H C TOMOIIBIO
cxeMbl. [InaHupoBaTh pelieHne 3a1a4u, OCYIIECTBIATh IUIaH JeHCTBUI. AHAIU3UPOBATH TEKCT 3a/1a4H.
YcTanaBnuBaTh B3aUMOCBSI3U MEKy BennunHaMmu. [1nanupoBats pemenue 3agauu. [Ipennarats pa3noie
crocoObl petieHus 3aaa4u. [loHuMaTh COOTHOIIEHNE OHITHN «PAHBIIIE-TIO3KE» U «CTAPIIEMIIAIIIE).
AHanM3MpoBaTh TEKCT 3a7a4u. MOJenMpoBaTh yCIOBHUE 331a4H C MMOMOIIBIO CXEMBbI, YCTaHABIIMBAS
B3aMMOCBSI3U MEX/Ty BeTUYMHAMHU. VICTIONIb30BaTh Yachl M KalleHAaph Ui PEIIeHUs] MPaKTHUECKUX 3a/1a4,
CBSI3aHHBIX C TIOBCEIHEBHOM >kM3HBI0. CKIIaIbIBaTh U BHIYUTATH €AMHUIIBI BpeMeHu. Pemiats 3a1aun Ha
IpoOu ¢ MOMOIIBIO cXeMbl. PemaTh 3a1a4u pa3HbIMU cloco0aMu. AHATU3UPOBATH YUCIOBBIE
BBIpaKEHUs, 000011aTh HaOMoAeHUs. HaxoauTh 3HaYeHHsI BRIPAXKEHUMN, UCTIONB3Ys CBONCTBA
apudmernueckux nercTBuil. BeimonHaTh npukuaky. [Ipemiarate 1 00bSICHATH yI0OHBIE CTIOCOOBI

BBIUHCICHUN. IJoHMMAaTh 3aBUCHMOCTh MCXKIY BEJIMYNHAMU ((CKOpOCTB/ BpCMSI/paCCTOSIHI/Ie»,



HCII0JIb30BATh €€ 171 peuieHus 3a1a4. COOTHOCUTh Pa3Hble €AMHULIBI U3MEPEHUs CKOPOCTH. Pemats
3aJ1a4uM Ha pa3Hble BUJbI JBUKEHUS, B TOM YHCIIE, IBUJKEHUE 110 BoAe MoienupoBaTh YCIOBUE 33aa4u C
IIOMOIIBI0 yepTexa. [ImannpoBarh penienne 3ajauu, cieoBarh Miany. [[puMeHsaTs alropuTmsl
BBINIOJIHEHUS apu(PMETHYECKUX AEUCTBUM B HECTAHAAPTHBIX CUTyalUsiX. OCyIIECTBIATh CUHTE3 KaK
COCTaBJICHUE 1I€JIOTO U3 YaCTEH, CAaMOCTOSATENILHO IOCTPanuBasi U BOCIIOIHSIS HEJOCTAIOIINE KOMIIOHEHTHI.
3. PaboTa ¢ nadopmarueit

CooTHOCHUTH pa3Hble crIOCOOBI MpeicTaBIeHNs] HHQOpMalMU: TeKCT, TadnuIly, tuarpaMmmy. CpaBHUBATh
pazHble BUabI Ta0nuil. JlenaTh BBIBOABI. OGOpMIISTh pe3yabTaTbl MUHU- UCCIIEOBAHMS C
MCI0JIb30BaHMEM TAOUI] U [Marpamm, B TOM YMcIiIe ¢ ucnoibp3oBanueM nporpammsl Excel. CootHocHTh
TEKCT U Tabmuiyy. YutaTh Tabnuily, ONPEIeNsaTh CBI3U MEXKy BeTUYUHAMU. Pemate npakTuyeckue
3aJ1auM, CBSI3aHHbBIE C IOBCEHEBHOM XK U3HBI0. BbIOMpaTh 1 000CHOBBIBATH ONTUMAJIBHBINA CIIOCOO
pelIeHus npoOIeMbl.

4. 'eomerpuieckue GUrypsl U BeIMUnHbI Pemath 3a1aun Ha moctpoeHus. OCyIIeCTBIATh aHATN3
pHUCYHKa U ero cuHTe3. OpHeHTHPOBAThCA Ha IMJIOCKOCTU. Perars 3a1a4y MpakTUYECKUM CIIOCOOOM.
OpueHTHpOBATHCS HA INIOCKOCTH. OCYIIECTBIISTh aHAJIN3 PUCYHKA U CUHTE3 €0 3JIEMEHTOB. BhINOIHATH
MO/IENIM TeoMeTprUecKuX Tell. [IoHMMaTh NpUHIMI OCTPOSHUS Pa3BEPTKU M'€OMETPUUYECKUX Tell.
Hcnonb30BaTh MOJENN U Pa3BEPTKY IJIs pelleHns 3a1ad. MIMeTs npeacTaBieHne 0 CHUMMETPUH, OCH
cuMMeTpuH. JlocTpauBaTh CUMMETPUYHbIE (PUIYPBI MO KJIETOUYKaM. BBINOIHATH IPaKTHYECKUE ACHCTBUS

AJI pCIICHUA 3a1a4du.



KaJ’IeH}IapHO — TEMATUYIECCKOC IIJIAHUPOBAHUE

1 knacc
Ne Tema ypoxka Kosmmuectso [Hara
/T 4acosB [Tnan daxkt
1 LBer, hopma, pazmep 1
2 OpueHTHpOBaHKE Ha IUIOCKOCTH U B IPOCTPAHCTBE 1
3 OpueHTHPOBaHKE Ha TUIOCKOCTH U B TIPOCTPAHCTBE 1
4 Kombunatopusie 3aauu: nmepecTaHoOBKa 1
) KomMOuHnaTopHble 3a7jaun: nepecTaHOBKa 1
6 KombunaTtopHbie 3a1aun: mepecTaHOBKa 1
7 Hymeparus drcesn mepBoro JecsaTka: 3amich Yucell 1
apaOCKUMU U PUMCKUMH [HppamMu
8 3aia4yu ¢ HECKOJIbKUMHU OTBETaMU: niepedop 1
BApUAHTOB
9 Tabnuma: crpoka, cToyIoer TabauIIbI 1
10 Pemenne 3agaun ¢ mOMOIIBIO pUCYHKA U 1
TaOJINIIBI
11 MopenupoBaHue ycIoBHsI 3a7a9d C TIOMOIIBIO CXEMBbI 1
12 YucnoBbie BEIpOKCHUS 1
13 3aKOHOMEPHOCTh 1
14 3aKOHOMEPHOCTh 1
15 Pemtenue 3amay 1
16 Pewtenue 3amay 1
17 Pewtenue 3amay 1
18 3agauy Ha B3BEIINBAHUE 1
19 Hymeparus yncen BTOpOro JecsaTKa: 3aiuch Yucem 1
apaObCKUMU U pUMCKUMHM ITUbpaMu
20 Hywmeparus dncen BTOpOro JecsaTKa: 3aluch Yhcem 1
apaObCKUMU U pUMCKUMH ITUppaMu
21 Pemenue 3aaau pa3HpiMu ciocobamu 1
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22 Pemrenue 3agau pazueiMu criocobamu 1
23 3amaun Ha epeTuBaHus 1
24 3aauyn Ha MepeTMBaHUS 1
25 Pemenue 3amau 1
26 Pemenue 3amau 1
27 Yrenue U aHaIU3 TaOJIULIBI 1
28 Pemenne 3amad ¢ MOMOIIBIO TAOJIHIIBI 1
29 HcTuHHEIE U T0KHEBIC BRICKA3bIBAHHS 1
30 JIluauu 1 Touku. B3auMmHoe pacrosioskeHre Ha 1
IJIOCKOCTH
31 JIluanu u Touku. B3aumMHOE pacronoxeHue Ha 1
IJIOCKOCTH
32 JIyd. Otpe3oxk. 1
33 JlyinHa oTpeska 1
Hroro 33
3 KJaacc
No Tema ypoka KosmuecTBo JHara
1/ 4acoB IInan ®dakT
1 Marudeckuid KBaapar 1
2-3 KombOunaropHbie 3a1aun 2
4-5 Jlornueckue 3agaun 2
6-8 3agaun Ha MHOYKECTBA 3
9 Yucna ot 1 mo 100 1
10-11 3agaun Ha YacTH 2
12-14 YETrHble/HCUETHBIC YHCIIA 3
15 Uucnossie Bepaxkenus. [lopsaok aeictBuit 1
16-17 3agaun Ha YacTH 2
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18 UmucnoBble BEIPAKESHUS 1
19-20 Pemienue 3a1a4 ¢ mponopuroHaIbHBIMH 2
BEITUYMHAMHA
21 Yucna ot 1 mo 1000 1
22-23 ParnmonanbHbIe BEIYUCICHUS 2
24-25 Pemtenue 3amau 2
26 Tabmuisr 1
27-28 3amaun-pacuéTeI 2
29 TpeyroapHHUK 1
30 [lepumeTp MHOTOYTOJIHHUKA 1
31-33 [Tnomaas mpsMOyroapHUKA 3
34 3epkabHOE OTpaKeHUE PUTYP 1
HToro 34
4 kJacc

No Tema ypoka KosnmuectBo Jara

n/m 4acoB [Tnan daxkr

1-3 Kombunaropusie 3agaun 3

4-5 Kombunaropusbie 3agaun 2

6 Jlornueckue 3agaun 1

7 3agaun Ha MHO>KECTBA 1

8 MHoro3Ha4yHble YnciIa 1

9 YucnoBbie BEIpOKCHUS. 1

10 Pewrenue 3anau. 1

11 3agaun Ha B3BEIIUBAHUE 1

12-13 | Bo3spact 2

14-15 | Bpewms. 2
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16 Hpo6u. Pemenue 3anay. 1
17-19 PanmonanbHble BEIYUCIIEHUS. 3
20-22 | 3amauu Ha JABIKEHHE 3
23 Apudpmernueckue pedycol 1
24-26 Tabnuiet u AUarpamMmbl 3
27-28 | 3amauu-pacyerhl 2
29 MHOTOyroJibHUKH 1
30 Terpamuno 1
31 Taurpam 1
32-33 | T'eomeTpuyeckue Tena 2
34 CummeTpust 1

Hroro 34
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