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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma kypca «IIpakrnueckas MaremaTuka» Juist 5-9 kiaccoB
pa3paboTaHa Ha OCHOBE TpeOOBaHWW K pE3yJbTaTaM OCBOEHHUS MPOrpaMMBI
OCHOBHOro  obmero  obOpazoBanus  dDenepasibHOr0  rocyaapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAapTa OCHOBHOro oOuiero odpasosanusa (manee — ®I'OC
000), ®enepanpHOit 00pa3oBaTEIBLHON MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus (manee — ®OII OOO)/danHbld KypC HENOCPEACTBEHHO CBSI3aH C
IporpaMMoii mo MatemaTuke s 5-9 kiaccoB. OH pacHIMpsieT U CUCTEMATU3UPYET
CBEICHMS, TMOIY4YCHHbIE OOYUYaIOLIMMUCS, 3aKpEIUISIeT MPAKTUYECKUE YMEHHS U
HaBBIKHM, MO3BOJISIET BOCIIOJIHUTH NMPOOEbl B 3HAHUSX, HALEJEH Ha MOJITOTOBKY
oOy4Jaronmxcsi K YCIEIIHOMY HAaIllMCaHUI0 BCEPOCCUICKUX MPOBEPOYHBIX padoT,
BHEIIHUX MOHHUTOpPHHIOB. Ha kypce «lIpakThueckass MaTeMaTHKa»
IOpEanoJaraeTcs yaeiasaTh OONbIIOe BHUMAHHME Pa3BUTUIO YMEHHUS OOydaroluXCs
CUMTaTh W aHAJU3UPOBATH, (POPMUPOBAHUIO MATEMATHYECKOM TIPaMOTHOCTH,
Pa3BUTHIO HABBIKOB M YMEHHH CAMOCTOSITEIBHOTO BBIMOJHEHUS 3aJaHH
Pa3IMYHOrO YPOBHS CIIOKHOCTH.

MexnpenMeTHble CBSI3M: KypC HE 3aMEIlaeT YPOKM MATEMATHKH, a
nonoiHseT ux. Onupaercs Ha MEXIPEIMETHbIE CBS3M C (DU3HKOM, XHUMHUEH,
yepueHueM. I[Ipm oOydeHHHM MaTeMaTHKe LIMPOKO HCHOJb3YIOTCS HarJsgHble
ocoOust JUTsl HILTIOCTPAIIUU CBOMCTB (hUTYp, BEIpOKEHUM. MeXIpeIMETHbIE CBSI3U
B YyueOHOM Tpolrecce OO0eCneunBaroT JIydllliee MOHUMAaHHE OOyYarolmUMUCs
M3y4aeMoro marepuaia u Oojiee BBICOKHM YpOBEHb BIIAJICHUS HABBIKAMH I10
MaTeMaTHKe.

JINYHOCTHBIE, METAIIPEJMETHBIE U ITPEJMETHBIE
PE3YJIBTATBI OCBOEHUSA COAEPKAHUA KYPCA MATEMATUKHU

Kypc «IIpaktrueckas MaTeMaTHUKa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
y4YaIIUXCS JINYHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX PE3YIBTATOB
0Oy4eHHsI, COOTBETCTBYIONTUX TPEOOBAHMSIM ®denepanbHOTO
rocy1apCTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIIEro
oOpaszoBanusl. Jluunocmmuwle pezyiomamol:

1) BocmHUTaHHE POCCUUCKOM IPaXKIaHCKOW HIICHTHYHOCTH: MATPUOTHU3MA,
yBaxkeHus1 kK OTeYecTBy, OCO3HAHUE BKJIAJIa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOU HAYKH;



2) OTBETCTBEHHOE OTHOIICHHWE K YYEHHUIO, TOTOBHOCTh U CIOCOOHOCTH
00yyJaroImMxcsi K CaMOPa3BUTHIO U caMOOOpa30BaHUIO HA OCHOBE MOTHUBAIMU K
00Oy4EeHHIO U TTO3HAHUIO;

3) 0CO3HaHHBIA BBHIOOP M IMOCTPOCHHE JAJbHEHIICH WHIWBUIYaIbHOU
TpaekTOpuM oOpa3oBaHuss Ha 0Oa3e OPHUEHTUPOBKM B Mupe npodeccuil u
npo(ecCHOHANBHBIX MPEANOYTECHHH ¢ Y4YETOM YCTOMYMBBIX I103HABATEIHHBIX
MHTEPECOB, a TaKXKe Ha OCHOBE (POPMUPOBAHUS YBAXKHUTEIHHOIO OTHOIICHHS K
TPYZy, Pa3BUTHUE ONBITA YYACTUS B COIIUATIBHO 3HAYUMOM TPYE;

4) ymeHwue KOHTPOJIMPOBATh IPOLECC U pe3yabTar

y4eOHOM U MaTeMaTU4eCKOU JesITEeNbHOCTH;

5) KpUTHUYHOCTH MBIIUICHUS, MHUIIUATHBA, HAXOIYMBOCTh ,aKTHBHOCTb
IIPU PELIEHUU MAaTEMaTUYECKUX 3a/1a4.

Memanpeomemmbie pe3yiomamal:

1) yMeHue caMOCTOSITEIHHO OMPEILIIATH eI CBOETO 00YUCHUSs, CTABUTh
1 (pOpMyIHpPOBaTh JJIs Ce0sl HOBBIE 3a/1a4u B y4€0€, pa3BUBATb MOTUBbI U HHTEPECHI
CBOEH NO3HABATEIILHOM IESATEIIBHOCTH;

2) yMCHHE COOTHOCHTBH CBOU JICHCTBUS C TUNIAHUPYSMBIMH PE3yIbTaTaMH,
OCYILLIECTBJIATh KOHTPOJIb CBOEM JIEATENBHOCTH B IPOLECCE JTOCTUKECHHS
pe3ynbTaTa, OnpeaesaTh CIocOObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBHH 1
TpeOOBaHM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C M3MEHSIOLIEHCS
CUTYyaIlUEH;

3) yMeHHe omnpeeIsaTh MOHATHUS, CO3/1aBaTh 0000IICHNS, YCTaHABINBATh
aHAJIOTUH, KIAacCU(DUIIMPOBATS, CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHMS

U KPUTEPUH JIJIs1 KITacCU(DUKAIUY;

4) yMeHHE YCTaHABJIMBATh NPUYMHHO-CJICICTBCHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3aKItoueHue (MHAYKTUBHOE, JENYKTHUBHOE M IO
aHAJIOTUH) U JIeTIaTh BBIBOJIBI;

5) pa3BuUTHE KOMIIETCHTHOCTH B 0o0JlaCTH  UCIOJIb30BAHUS
MH(})OPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) mepBOHAYANBHBIC TPEACTABICHUS 00 HIEAX U O METO/IaX MaTeMaTUKU
Kak 00 YHHBEpCAJIbHOM SI3bIKE€ HAyKH M TEXHHKH, O CPEICTBE MOJIEIMPOBAHUS
SIBJICHUW U TIPOLIECCOB;

7) yMEHHE BHJETh MAaTEMaTHUYECKYIO 33Jauy B KOHTEKCTE MPOOJIEMHOMN
CUTYyallMy B IPYTUX JUCHUILUIMHAX, B OKPYXKAIOIIECH )KU3HH;

8) yMeHHMe HaXOAWTh B PA3IMYHBIX HCTOYHHKAX HH(POPMAIIHIO,
HEOOXOIUMYIO JUIsl peUIeHUS] MaTEeMaTUYECKUX MpoOJieM, U TMPEACTaBIsATh €€ B
MOHSATHOM (hopMe, IPUHUMATH PEIICHUE B YCIOBUSIX HEMOJHOW WU U30BITOYHOM,
TOYHOMW WJIM BEPOSTHOCTHOW MH(POPMAIINH;



9) yMmeHHWe TOHMMATh ¥ HCIIOJIB30BaTh MAaTEMATHYECKHE CpElICTBA
HaIrISIHOCTH (rpadukm, TAONUIBI, CXEMBI u ap.) s

WJUTFOCTPAIlUK, UHTEPIIPETAIINH, apTyMEHTAIINH;

10) ymeHHE BBIIBHraTh THIIOTE3bl IPU PEIICHUH 3aJa4yd, IIOHHMATh
HE0OXOAMMOCTb UX IIPOBEPKH;

11) moHWMMaHWE CYINTHOCTH AaJTOPUTMHYCCKHX MPESANMUCAHUNA M YMEHHUE
NeHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AJITOPUTMOM.

Ilpeomemmnuie pesynomamer:

1) oco3HaHHe 3HAYCHHS MAaTEMATHUKH B IIOBCETHEBHOW )KU3HHU YEIIOBEKA;

2) TpeacTaBlCHHE O MATEMATUYECKON HayKe Kak cepe MaTeMaTndecKon
HesATeNbHOCTH, 00 3Tamax e€ pa3BUTHA, O €€ 3HAYUMOCTH I Pa3BUTHS
LV BUJIN3ALINH;

3) pa3BuUTHE yMEHUI padOTaTh C YUCOHBIM MATEMATHICCKAM TEKCTOM
(aHanM3UpoBaTh, M3BJIEKATh HEOOXOAUMYI0 HH(POPMALIHIO), TOYHO U TPAMOTHO
BBIPAKAaThb CBOM MBICIIH C IPUMEHEHUEM MAaTE€MaTHUYeCKOW TEPMHUHOJOTHHA U
CUMBOJIMKH, IPOBOANUTD KJIACCU(UKALIUH, JIOTHYECKHUE OOOCHOBAHUS;

4) BrnaacHue 0a30BBIM MOHATUIHBIM aNapaToM MO OCHOBHBIM pasJieiam
COJIep KaHUS;

5) npakTHUYECKH 3HAYMMBIC MATEMaTHYCCKHE YMEHUWSI M HABBIKH, HX
OPUMEHEHUE K PEUICHUI0 MAaTeMaTUYEeCKUX M HEMaTEeMaTHYeCKUX 3ajad,
MPEANOJararee yMeHus:

*  BBIIOJIHATH BBIYMCIICHUS C HATYpaJIbHBIMU YUCIaMH, OOBIKHOBEHHBIMHU
U JECATUYHBIMU APOOSIMH, TMOJIOKHUTEIbHBIMA M OTPULIATENbHBIMU YHUCIAMH; C
NENCTBUTEIbHBIMU YHCIIAMU;

*  pelaTth TEKCTOBbIE 33J]a4l ApU(PMETHUECKUM CIIOCOOOM U C TOMOILBIO
COCTABJICHMSI YPaBHEHUI U HEPABEHCTB;

*  u300paxarh (pUrypsl Ha TIOCKOCTH;

*  WUCINOJIb30BaTh TE€OMETPUYECKUH S3bIK JUIsl OINUCAHUSA MPEAMETOB
OKPYXAIOILEro MUpa,;

*  U3MEpATH JJIMHBI OTPE3KOB, BEJIMYHUHBI YIJIOB, BBIUMCIATH IUIOIIAIN U
00BEMBI GUryp;

*  UCNOJIb30BaTh OYKBEHHYI0 CHUMBOJHUKY U1 3amucu  oOluX
YTBEPXKICHUM, (OPMYJI, BRIpAKEHUN, YPABHCHH;

* CTPOMUTh  Ha  KOOPAMHATHOM  IJIOCKOCTH TOYKHU o

3aJIaHHbIM
KOOpJHMHATaM, ONPEIEIATh KOOPAUHATHI TOUEK;



. pelaTh NpocTeine KOMOMHATOPHBIE 33a4H TEPeOOPOM BO3MOKHBIX
BApUAHTOB,;

pelmaTh ypaBHEHHMsI, HEPAaBEHCTBA, CUCTEMbI YPABHEHUI 1 HEPABEHCTB;
. UCIIOJIb30BATh anreOpanveckuii  s3bIK Ui OMHCAHMS
NPEIMETOB  OKPYXAlOLIEro MHpa M  CO3JaHHMS  COOTBETCTBYIOIIHMX
MaTeMaTUYECKUX MOJIETIEH;
. IPOBOJNTh MPAKTUUYECKUE  PACUYETHI:  BBIYUCIICHUS c
NPOLIEHTAMH, BBIYHMCIEHHS C  YHCIOBBIMU  MOCJIEAOBATEIbHOCTSIMU,
BBIYMCIICHHUSI CTaTUCTHYECKUX XAapaKTEPUCTUK, BBIIOJIHEHHE MNPUOIMHKEHHBIX
BBIUMCIICHUN;

. BBITIOJIHATh ~ TOXJECTBEHHBIE  MPEeoOpa3oBaHUsl  palMOHAIBHBIX
BBIPAKEHHUI;

. BBIIIOJIHSTH ONEpalluy HaJl MHOKECTBAMH;

. UCCIIEeI0BATh (PYHKIIMU U CTPOUTH UX IpauKu;

. YUTaTh U UCMIOJIB30BATH HH(OPMALIHIO, IPEACTABICHHYIO HA YEPTEkKAX,
CXeMax; NpPEACTaBIECHHYIO B BHAEC TaOJUIbI, AWArpamMMbl (CTOIOYATOM WU
KpYyroBoii);

. pacno3HaBaTh W H300pa)kaTh paBHbIE, CHMMETPUYHBIE U TOJO0OHbBIE
duryps;

. BBINOJIHATH MOCTPOCHUS TEOMETPUUYECKUX (PUTYP C TOMOUIBIO LIUPKYJIS
Y JIMHEWKH; 0 IPOBOJIUTH NPAKTUYECKUE PACUETHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA KYPCA
«(ITPAKTUYECKASA MATEMATHUKA» B 5-9 KIIACCAX

B pesynbrare u3yuenus kypca «lIpakTuueckas mMaTeMaTHKa» 6bIHYCKHUK
Hayuumcs.
DieMeHmbl MEeoPUU MHOHCECHE U MAMEMAMUUECKOU J1I02UKU

. OnepupoBarh Ha 0a30BOM YPOBHE MOHSATHSMHU: MHOXKECTBO, 3JIE€MEHT

MHO€ECTBA, MOAMHOXXECTBO, IIPUHAJIICKHOCTD;

. 3aJ1aBaTh MHOKECTBA MEPEUNCIIEHUEM UX DJIEMEHTOB;

. HaxXOJUTh IIepeceueHre, 00beTMHEHNE, TTOAMHOKECTBO B MPOCTEHUIIINX
CUTYaLUX;

. ornepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: OTIPEICJICHUE, AaKCUOMa,
TEOpEMa, 10KA3aTEIbCTBO;

. MPUBOJAUTH NMPUMEPHI U KOHTPIPUMEPHI JJISI MOATBEPKIACHUS CBOUX
BBICKAa3bIBaHUM.



B nosceonesnoii ocuznu u npu uzyyeHuu Opyeux npeomemos.:

. UCIOJIb30BaTh rpa)UueCcKoe NPeICTaBICHUE MHOKECTB JJIs1 OITMCAHMSI
pEaJIbHBIX MTPOLIECCOB U SIBJICHUH, IPU PELICHNH 3a/1a4 APYTUX YUEOHBIX IPEIMETOB.
Yucaa:

. OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSAMH: HATYPAIbHOE YHCIIO,
1eJoe YHUCI0, OOBIKHOBEHHAs Jpo0b, AecATHYHas ApoOb, cMellaHHas ApoOb,
paloHaIbHOE YUCIIO0, apU(PMETUUECKUIN KBAIPATHBIN KOPEHB;

. UCII0JI30BaTh CBOMCTBA YHCEII U ITpaBUjla IEUCTBUM IPH BBIITOJIHECHUH
BBIYHCJICHHUH,

. HCIIOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUT
BBIYMCIICHUN W PEIICHUH HECIIOKHBIX 3a/1a4;

. BBIMIOJIHATh OKPYIJICHHE PpalMOHAIBHBIX YHCEI B COOTBETCTBUM C
MpaBUJIaMu;

. OLICHMBATh 3HAYECHHE KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEJIOT0
YHUCIIA;

. pacno3HaBaTh palMOHAIbHBIE W HPPALMOHAJIBHBIE YHCIA; O
CpPaBHUBATH YHUCIIA.

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:

. OLICHUBATh PE3YJbTaThl BBIYMCIECHUN MpPU PEIIEHUU MPAKTHUYECKUX
3a/1a4; O BBIIIOJIHATH CPABHEHUE YHCEII B PEAIBHBIX CUTYaLIMSIX;

. COCTABJISITh YACIJIOBBIE BHIPAXKEHUS MPU PEILICHUH MTPAKTUYECKUX 3a]1a4
Y 33J1a4 U3 ApYyTruX y4eOHbIX NpeAMETOB. Toxcdecmeennvie npeodpasosanus

. BrINoHATE HECTIOKHBIE PE0Opa30oBaHMs JIJIsl BRIUMCICHUS 3HAYCHUN
YHUCJIOBBIX BBIPAKECHUM, COJEPKAIUX CTENEHW C HATypaJbHBIM TOKa3aTelieM,
CTETICHU C TIEJIBIM OTPUIIATEIHLHBIM IMTOKa3aTeIIeM;

. BBITIOJTHATh HECJIOKHBIE TPEe0Opa3OBaHMs  IIETBIX BBIPKCHHIA:
PacKpbIBaTh CKOOKU, TPUBOIUTD MOJOOHBIE ClIaracMbI¢;

. UCIIOJIB30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXKEHHUS (KBaapaT CyMMBbI,
KBaJIpaT Pa3HOCTH, PA3HOCTh KBAJPATOB) JUIsl YIIPOIICHUS BBIYUCICHUN 3HAUYCHUN
BBIPAKCHUN,
. BBITIOJIHATH HECIIOKHBIE TTPe0Opa3zoBaHus JPOOHO-IIMHEHHBIX BBIPAXKEHUN
Y BBIPOKECHUN C KBAJAPATHBIMU KOPHIMHU.
B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. MOHMMAaTh CMBICIT 3aITUCH YKCJIa B CTAHIapTHOM BHUJIC;

. omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHEM «CTAaHIAPTHAs 3aIHCh
YHCIIa.



Ypaenenus u nepasencmea
. OHCpI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHAMMA: PABCHCTBO, YHCJIOBOC

PaBEHCTBO, YpaBHEHHE, KOPEHb YPAaBHEHHsI, PEILICHHUE YPAaBHEHMs, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;
- IIPOBEPSATH CHPABEIMBOCTh YUCIIOBBIX PABEHCTB U HEPABEHCTB;
- pemiaTh JIMHEWHBIE HEPABEHCTBA M HECIOXXHBIE HEPaBEHCTBA,
CBOJISIIIIMECS K JTUHECHHBIM;
- pelaTh CUCTEMbI HECJIOKHBIX JIMHEWHBIX YPaBHEHUHN, HEPABEHCTB;
- IPOBEPSATH, SABIAETCA JIM  JIAHHOE YHCIIO pelieHueM
ypaBHEHUS
(HEpaBeHCTBA);
- peliaTh KBaJpaTHbIE YpaBHEHHUsS MO (opMmysie KOpHEW KBaJpaTHOTO
YpaBHEHUS;
- 1300paXkaTh pEIICHNs HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMOIl.
B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos.
- COCTaBIAITh W pEIIAaTh JMHEHHBIE YpPaBHEHHUs IIPU DPEIICHHUH 3a/ad,
BO3HUKAIOIIUX B IPYTUX yUYEOHBIX MPEAMETAX.
DyHKuuu

. Haxonuthb 3HaueHre PyHKIUMU 1O 3aJaHHOMY 3HAYEHUIO ApIYMEHTA;

. HaxOJIUTh 3HAYECHUE apryMEHTa MO0 3aJlaHHOMY 3HAYEHUIO (DYHKIIMH B
HECJIOKHBIX CUTyalusX;

. ONpENENATh IMOJOKEHHE TOYKM IO €€ KOOpJAWHATaM, KOOPJAWHATHI
TOYKH TI0 €€ MOJIOKEHUIO Ha KOOPIMHATHOM TUIOCKOCTH;

. 1o rpaduKy HaXOJUTh 00JIACTh ONpeAeSICHUsI, MHOXECTBO 3HAYEHU,
HyJIM (QYHKIUH, MPOMEXKYTKM 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pAcTaHUs U
yObIBaHMS, HAMOOJIbIlIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIUY;

. CTPOUTH IpaduK TMHEHHOU PYHKINY;

. POBEPATh, SBISIETCS JIM JaHHBIM Tpaduk TpadukoMm 3aTaHHON
GyHKUMY (TMHEMHOW, KBaAPAaTUYHOM, 00paTHON MPONMOPLHOHATIBHOCTH);

. OnpeaensTh NPUOIHKEHHbBIE 3HAYEHHSI KOOPIUHAT TOYKH NIEPECEUCHHUS
rpagukoB QyHKIIHIMA;

. ONepupoBaTh Ha 0A30BOM YpPOBHE MOHSTHUSAMHU: MOCIIEI0BATEIBHOCTD,
apupMeTnyecKas Mporpeccus, FreoOMeTpuiecKas mporpeccus;

. pelaTth 3a1a4l Ha IPOTPECCHH, B KOTOPBIX OTBET MOXKET ObITh OJTyYeH
HEMOCPEACTBEHHBIM M0JICYETOM 0e3 MpuMeHeHUs GopMyit. B nogceonesHoul scusHu
U Npu U3yueHuu Opy2ux npeomemos:

. UCIIOJIb30BaTh IpaUKHU pEaAIbHBIX MPOLIECCOB M 3aBUCUMOCTEM IS
OTIpe/ieNIeHUs] UX CBOMCTB (HaWOOJBIIME M HaWMEHBIINE 3HAYEHUs, TPOMEKYTKH



BO3pACTaHUs U YOBIBaHUS, 00JIACTH TIOJIOKUTEIIBHBIX U OTPUIATEIHHBIX 3HAYCHUI
U T.IL);

. UCTIONb30BaTh CBOWCTBA JWHEHHOW (YHKIIMU M €€ Tpaduk mpu
pEIIeHNH 33729 U3 JPYTUX YUEOHBIX MMPEIMETOB.

Cmamucmuka u meopus_eeposmHocment
. Nmetn MMpCaACTaBJICHHUC (0) CTaTUCTHYCCKUX

XapaKTePUCTHKAX, BEPOSTHOCTH CIIYYalHOTO COOBITHSA, KOMOWHATOPHBIX
3ajayax;
- pelaTh NPOCTEUIIMEe KOMOMHATOPHBIC 3aa4d METOJOM IMPSIMOrO U
OpraHU30BaHHOTO Mepedopa;
- TPEICTABJIATH JIaHHBIC B BHJIC TAOJIHII, TUarpamMmm, rpaMKoB;
- 49uTaTh HH(OPMAIIHIO, TIPECTABICHHYIO B BUJIE TAOJIUIIbI, THArPAMMEI,

rpaduka;

. OTIPE/ICTISATh OCHOBHBIC CTATHUCTUYECKUE XAPAKTEPUCTUKHU UHCIOBBIX
HaOOpPOB;

. OILICHHMBATh BEPOATHOCTH COOBITHS B MPOCTEUIIIUX CIydasix;

. UMETh TPEICTABICHUE O POJHM 3aKOHA OOJBIINX YHCENT B MAacCCOBBIX
SBJICHUSX.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:.

. OLICHHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iepedopa;

. UMETh IPEICTAaBICHUE O pOJIN IIPAKTUYECKU

JIOCTOBEPHBIX Y MaJIOBEPOSITHBIX COOBITUH;

. CPaBHUBATH OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH, ITOITYyYEHHBIE
B IIPOLIECCE PELICHUS PUKIAIHOMN 3a/1a4M, U3yUYEHHUs] PEAJIbHOTO SIBJICHUS;

. OLICHUBATh BEPOSITHOCTh PEaIbHBIX COOBITUI U SIBICHUMN B HECIIOKHBIX
CUTYaLUSX.
Texcmogbie 3a0auu

. PeraTe HECI0KHBIE CIOKETHBIE 3314l Pa3HbIX TUIIOB Ha BCE

apupMeTHIecKre IeHCTBUS;

. CTPOUTH MOJICIIb YCIIOBHSI 3a7auu (B BHJIE TaOJUIIBI, CXEMBI, pUCYHKA
WM YpaBHCHHWs), B KOTOPOW JaHBI 3HAYCHHS JIBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYHH, C IIETBI0 MIOMCKA PEIICHHMS 3a/1a4H;

. OCYIIECTBIISITh CHOCOO TIOWCKA peHIeHus 3aJadd, B KOTOPOM
paccyXaeHHue CTPOUTCS OT YCIOBHUS K TpeOOBAHHIO MITH OT TPEOOBAHMUS K YCIOBHIO;

. COCTABJISITH TUIAH PEIICHUS 3a]1a4H;

. BBIJICIISITH OTAIBI PEIICHUS 3a/1a4K;

. WHTEPIPETUPOBATh  BBIUUCIUTEIBHBIC  PE3yNbTaThl B 3ajade,
HCCJIEIOBATh MOJTYYEHHOE PEIIeHNE 3a/1a4H;



. 3HATh pa3IUuKue CKOPOCTel 00BEKTa B CTOSYEH BOJE, TPOTUB TCUCHHUS
Y 110 TEYEHUIO PEKH;

. pemaTh 3a7a4i Ha HaXO0KJIEHUE YacTH YKciia U YKciia 10 ero YacTH;

. penaTh 3a/1a4u pa3HbIX TUIIOB (Ha paboTy, Ha MMOKYIIKH, HA JIBJKEHHE),
CBA3BIBAIOIIUX TPU BEJIMYUHBI, BBIACIATh 3TU BEIMYHMHBI M OTHOLICHHUS MEXKIY
HUMU;

. HAXOJUTh MPOLEHT OT YKCIIA, YUCIIO O MPOILIEHTY OT HET0, HAXOAUTh
MPOLICHTHOE CHUKEHUE WIIH MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI,

penaTh HECIIOKHbIE JTJOTUYECKUE 3a/1a4U METOJIOM PACCYHKIACHHIA.
B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAYEHUSIX HCKOMBIX

B 3aj1a4e BEeIUYUH (Aenath Npukuiky). Ieomempuueckue puzypot

. OnepupoBarb Ha 0a30BOM YpPOBHE TMOHATUSIMH TE€OMETPUYECKUX
duryp;

. W3BJICKATh nH(popMaIuio 0 reOMETPUYECKHUX ¢durypax,
NPEACTABICHHYIO Ha YEPTEKAX B IBHOM BH/IE;

. MIPUMEHSITH JIJIsl pEIIEeHU 3a/1a4 FeoMeTpUiecKue (haKThl, €CIIU YCIOBUS
WX IPUMEHEHHUS 3a/1aHbl B sSIBHOU (hopMme;

. pemaTrh 3aJadyd Ha HAXO0XIACHUE TE€OMETPUYECKUX BEJIMYHMH 10
oOpa3iiaM Wiu alropuTMam.
B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. HCIIOJB30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp IS pelIeHHs
TUIOBBIX 3aJla4, BO3HUKAIOIIMX B CHUTyallMsAX IOBCEIHEBHOW JKHM3HHU, 3aJ1ay
MPAKTUYECKOTO COAEPKaHUSI.

Omnowenusn
. OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMU: PABEHCTBO (DUTYP,
paBHbIE (Gurypbl,  paBEHCTBO TPEYTOJbHUKOB, MapaJlJIeIbHOCTb
IPSIMBIX, IEPIEHIUKYJISIPHOCTb NOPSAMBIX,  YIJIbl MEXIY

OpSIMBIMU, TIEPIICHIUKYJIAP, HAKIIOHHAS, TTPOCKIIUS.
B noeceownesnotui srcusnu u npu uzyuenuu opyaux npeomemos:.
. HCTIOJ30BaTh OTHOILICHMS JJIsI PEIICHUS  MPOCTEHIINX
3a/1a4, BOSHUKAIOIIMX B PEaJbHON KU3HHU.

H3mepenus u evruucienusn
. BoimmoaHATh HN3MCPCHUC IJINH, paCCTOSIHHﬁ, BCJIMYHUH YTJIOB, C

IMOMOILBIO HHCTPYMEHTOB JJIsI U3MEPEHUM JJIMH U YTJIOB;

. MPUMEHSTH (DOPMYJITBI IEPUMETPA, TUIOIIAANA U 00beMa, TIIIOMIAT!
MIOBEPXHOCTH OTAEIBHBIX MHOTOTPAHHUKOB MPU BEIYMCIICHUSX, KOT/Ja BCE TaHHBIC
HMMEIOTCS B YCIIOBUU,



. npuUMeHsTh TeopeMy  [ludaropa, 0a30BbIe TPUTOHOMETPUUECKHE
COOTHOUIIEHHS JJIs1 BBIYMCIICHUS JIJIMH, PACCTOSIHUAMN, TUIOMIAIEN B MPOCTEUIINX
Cy4asx.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos.

. BBIYUCIISITH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAITUAX,
IJIOIIAIA B MPOCTEUIIINX CIydasiX, MPUMEHATh (OPMYIIBI B MPOCTEUIIINX
CUTYyallUsIX B MOBCEIHEBHOW KU3HM.

T'eomempuueckue nocmpoenus
. N300pakaTh TUITOBBIE TUIOCKHE GUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT

PYKH U C TIOMOIIbIO HHCTPYMEHTOB.
B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos.

. BBITIOJIHATH MPOCTEHIIINE MOCTPOEHUSI HA MECTHOCTU, HEOOXOUMBIE B
pEAIIbHOM KU3HMU.
T'eomempuueckue npeoopasosanus Cmpoums guzypy, cummempuiryio OaHHOU

duzype omnocumenbHo ocu u Mmo4UKu.
B noeceownesnou scusnu u npu uzyuenuu opyeux npeomemos:

- pacno3HaBaTh JIBH)KEHUE OOBEKTOB B OKPY’KAIOILIEM MUPE;
- pacro3HaBaTh CAMMETPUYHBIE (DUTYPBI B OKPYXKAIOILIEM MHUPE.

Bexkmopul u koopounamul Ha NIOCKOCHU
. OnepupoBarb Ha 0a30BOM YpPOBHE MOHATHSIMH BEKTOp, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPAMHATHI HA IJIOCKOCTH;

. OmpeesaTh MPUOIMKEHHO KOOPIMHATHI TOUKH 10 €€ H300paXEHUI0 Ha
KOOPJIMHATHOM TIOCKOCTH.
B nosceonesnoul srcuznu u npu uzyyeHuu Opyeux npeomemos:
. HCMOJIb30BaTh BEKTOpPbl  JUISl PELICHUA  MOPOCTEHUIINX
3aaa4 Ha OIPEJICIIECHUE CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.
Hcmopus mamemamuku
. OnuceiBaTh OTHEJBbHBIE BBIJAIOMINECS PE3YJIbTAThl, MOJYYEHHBIE B

XOJI€ pa3BUTHSI MAaTEMATUKU KaK HAYKH;
. 3HATh MPUMEPHI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEM;
. IIOHUMATh POJIb MATEMATUKH B pa3BUTUM Poccum.

Memoovt mamemamuxu
. Bri6upats moaxoAsmuii U3y4eHHBIA METOJT IJIsI PEIICHUS U3YICHHBIX

TUMOB MAaTEMATUYECKUX 3314,
. [IpuBOAUTH IpUMEPHI  MATEMATHYECKUX 3aKOHOMEPHOCTEH B
OKPYXKaroUIEH IEMCTBUTEILHOCTH U TPOU3BECHUSAX UCKYCCTBA.



BblnyCKHuK nojiyuum 603MONCHOCHIb HAYHUUMBCA 6 5-6 knaccax
Inemenmovl meopuu MHOICECME U MAMEMAMUYECKOU 102UKU
. OHCpI/IpOBaTL MMOHATHAMHA: MHOKECTBO, XaPAKTCPUCTUKU MHOKCCTBA,

3JIEMEHT  MHOXECTBA, IyCToe, KOHEYHOE U OeCKOHEUHOE
MHOKECTBO, IMOJIMHOKECTBO, PUHAJIEKHOCTbD,

. OTIPENEeNATh PUHAIICKHOCTD HIEMEHTa MHOKECTBY, 00bETMHEHUIO U
[IEPECEUCHUIO MHOXKECTB; 3a/1aBaTb MHOXXECTBO C IIOMOIIBIO IMEPEUYUCIICHUS
3JIEMEHTOB, CJIOBECHOI'O OITUCAHMUS.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. pacrno3HaBaTh JIOTUYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS,

. CTPOUTH LIEMTOYKU YMO3AKIFOUEHU HA OCHOBE UCIIOJIb30BAHUS MPABUII
JIOTUKH.

Yucna

. OnepupoBaTh MOHATUSIMU: HATypallbHOE  YHUCJIO, MHOXECTBO
HATypJIbHBIX YHCEN, I[€JI0€ YHUCI0, MHOXECTBO IIEIbIX YHCEN, OOBIKHOBEHHAs
poOb, IecaTUIHas ApoOb, CMEIIAHHOE YHCII0, PAIIMOHAIBHOE YHCIIO, MHOKECTBO
pallMOHAJIBHBIX YHCEJ, T€OMETpUUECKass WHTEpIpETalldsl HATypalbHBIX, IEJIbIX,
pallOHANIbHBIX;

MOHUMATh U OOBSICHATH CMBICT TO3WIIMOHHOW 3alMCH HaTypajbHOTO

YHCIa;

. BBITIOJIHATh BBIUUCIICHHS, B TOM YHCJI€ C HUCIOJb30BAHUEM MPUEMOB
palMOHAJILHBIX BEIYUCIICHUN, 000CHOBBIBAThH AJITOPUTMBI BHITIOJTHEHUS JEHCTBUM;

. MCII0JIb30BaTh MPU3HAKU JeIMMOocT Ha 2,4, 8, 5,3, 6,9, 10, 11, cymmbl
U TPOU3BEJCHUS YHMCEI NPHU BHIOJHEHUM BBIUUCICHUM W peElIeHUU 3ajad,
000CHOBBIBaTh MIPU3HAKHU JETUMOCTH;

. BBINOJIHSTH OKPYTJICHUE PAllMOHATBHBIX YHCEJI C 3aJJaHHON TOYHOCTHIO;

. yHoopsiIouuBaTh  4MCIIa, 3aIMCaHHbIC B BHUJIC

OOBIKHOBEHHBIX U JCCATUYHBIX IPOOEii;

. HaxoauTh HOJ[ u HOK yucen u ucnosib30BaTh UX NPU PEIICHUN 3a/14;.

. ONepUpOBaTH  IOHATHEM  MOJYJIb  4YHWCJAa,  TeOMETpUuYecKas
UHTEpIIpeTalysi MOIyJIsl Yuca.
B noeceownesnoui srcusnu u npu uzyuenuu opyeux npeomemos:

. MPUMEHSITh TIpaBUJia MPUOIMKEHHBIX BBIYMCIICHUI npu
pelIeHUH MPAKTUYECKUX 3a7a4 U PEIICHUH 3aJ1a4 APYTUX YU4eOHBIX MPEIMETOB;

. BBITIOJIHATh CPABHEHUE PE3YJIbTATOB BBIYHCIICHUI npu

pelIeHUH MPAKTUYECKUX 3a7a4, B TOM YUCIIE TPUOIMKEHHBIX BRIUUCIICHU;



. COCTABJIATH YHMCIIOBBIC BBIPAXKCHHA M OLHCHUBATL HX 3HAYCHHUA IIPH
PCUICHUHU MMPAKTUYCCKHX 3aaa4 U 3a/ia4 U3 IPpyrux y‘-Ie6HBIX MpeaAMCTOB.
Ypaeueuuﬂ U HepaeeHcmea

O OHepI/IpOBaTB IMOHATUAMU: PABCHCTBO, YUCJIIOBOC PABCHCTBO, YPABHCHHC,

KOPEHb YPaBHEHHUSI, PEIICHUE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.
Cmamucmuka u meopus 6epoamuocment

. OnepupoBatb MOHATUSIMU: CTOJ0YAThIE U KPYTOBBIE TUArPAMMBI,
Ta0IUIIBI JAaHHBIX, CpeTHee apudMeTUIECKOE,

. U3BIEKaTh, WH(GOpMalMIO, TMPEACTAaBICHHYIO B TaliuIax, Ha
AuarpaMmmax; 0 COCTaBJISTh TaOIUIIbl, CTPOUTH TUarpaMMbl Ha OCHOBE JJaHHBIX.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
. U3BJICKaTh, WHTEPHPETUPOBATH U peoOpa3oBLIBATH
uHpopMalMio, TMPEJACTABICHHYI0 B Tal0auIlax W Ha Juarpammax,
OTPAKAIOUIYIO CBOMCTBA U XapaKTEPUCTUKHU PEATbHBIX MPOIECCOB U SIBJICHUM.
Texcmoesvie 3a0auu
. Pemiats mpocThie U CIOXKHBIC 3a/1a4M Pa3HBIX TUIIOB, a TAKXXE 3aJa4u
MOBBIILICHHON TPYAHOCTH;

. UCIIOJIb30BaTh Pa3Hble KPATKUE 3alIMCU KaK MOJIEJIH TEKCTOB CIIOKHBIX
3a71a4 JIsl IOCTPOECHHSI TIOMCKOBOM CXEMBI U PEUICHHS 33/1a4;
. 3HaTh W MNPUMEHATh 00a croco0a MoucKa pemeHus 3agad (oT
TpeOOBaHMSI K YCIIOBUIO U OT YCJIOBUS K TPEOOBAHHIO);
- MOJENHUPOBATh PACCYKACHHS MPHU MONCKE PEIICHHUS 33/1a4 C TOMOIIBIO
rpad-cxemsl;
- BBIJEJATH OTAIbl PEIICHUS 33]]a91 U COJEPKAHUE KaKIOTO dTara;
- MHTEPHOPETUPOBATh  BBIUMCIUTENBHBIE pe3yJbTaThl B  3ajade,
UCCIIEZIOBATh MTOJIyUEHHOE PEIICHUE 3a]auH;
aHAJIM3UPOBATh BCEBO3MOXKHbBIE CUTYAIIMH B3aUMHOTO PACTIONOKEHHS ABYX
O00OBEKTOB ¥ MI3MEHEHHUE UX XapaKTEPUCTUK MTPU COBMECTHOM JIBIYKEHUH (CKOPOCTH,
BpEMsi, paCCTOSIHHE) TP PEIICHUH 33]1a4 Ha IBIKEHUE IBYX 0OBEKTOB KaK B OJTHOM,
TaK U B IPOTUBOIIOJIOKHBIX HAIIPaBICHUSAX;
. UCCIIEZIOBaTh BCEBO3MOJKHBIE CUTYyallUM IpU pPELIEHUU 3aJady Ha
JIBWKCHHE TI0 PEKEe, paCCMaTPUBATh Pa3HbIe CUCTEMBI OTCUETA,
- pewaTh pa3HOOOpa3HbIE 3ajaUM «HA YaCTH,
- pemwartb u O0OOCHOBBIBaTh ~ CBOE pEIlIEHHE  3aaay
(BBIOCNATh MAaTEMAaTUIECKYI0 OCHOBY) Ha HaXOXKJIEHUE YaCTH YUCIIa U YHCiIa
0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIa APOOH;



. OCO3HaBaTh M OOBSCHATh WACHTHYHOCTh 3a/ad Pa3HBIX THUIIOB,
CBSI3BIBAIONIUX TPH BEJIMUYWHEI (HAa paOOTy, Ha MOKYIIKH, HA IBMKCHUE); BBIJCISTH
9TH BEJMYWHBI M OTHOIICHUS MEXIY HUMH, PUMEHATh WX TPU PEIICHUH 3a7ad,
KOHCTPYHPOBATh COOCTBEHHBIE 337]a4l YKa3aHHBIX THIIOB. B n08ce0He8HOu JHcUu3HU
U npu u3y4eHuu Opyeux npeomemos:

. BBIJICISITh TIPU PEIICHUH 3371a4d XapaKTEPUCTUKH pacCMaTpUBAeMON B
3ajjaye CUTYallid, OTIUYHBIE OT PeabHBIX (T€, OT KOTOPBIX a0CTParupoBajuCh),
KOHCTPYHPOBATh HOBBIC CUTYAIlUU C YYETOM ITHX XapaKTEPUCTHK, B YACTHOCTH,
P PEIIEHUH 3a/1a4 Ha KOHIICHTPAIINH, YIUTHIBATH IJIOTHOCTh BEIECTBA;

- pemiaTh M KOHCTPYHPOBATh 33]]a4H HA OCHOBE PACCMOTPEHUS PealIbHBIX
CUTYaIlui, B KOTOPBIX HE TPeOYeTCsl TOUHBIA BEIYHCIUTEIBHBIN PE3yIIbTaT;

- pemiath 3aJ1aud Ha JBMIKEHUE TI0 PEKE, pACCMaTPUBasi pa3HbIC CHCTEMBI
oTcyeTa.

Haznaounan ceomempusn I'eomempuueckue puzypoi
. N3BnekaTh, MHTEPIPETUPOBATh U MPE0oOpPa3OBbIBATh MH(POPMAIUIO O
reOMEeTpUYECKUX (UTrypax, MpeJCTaBICHHYIO Ha YepTexKax;

. M300paxkarb HU3ydyaemble (QUIYpBl OT PYKH M C IOMOIIBIO
KOMITBIOTEPHBIX HHCTPYMEHTOB.

H3mepenus u gvluucieHus
. BBIIIOJIHATE H3MCPCHHUC JIMH, paCCTOHHHﬁ, BCIIMYHUH YIJIOB, C

MOMOIIbI0O HHCTPYMEHTOB JIJIs U3MEPEHUM JUTUH U YTJIOB;

. BBIYUCIIATh IIOMATNA  MPSIMOYTOJIBHUKOB, KBa/IPaTOB,

00BEMBI IPSIMOYTOJIBHBIX TapaJUIeICIUIeI0B, KyOOB.

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:

. BBIYHCIIATh PACCTOSHUST HA MECTHOCTH B CTaHAAPTHBIX CHUTYaIUsX,
TUTOMIAAM YYaCTKOB MPSIMOYTOJIbHON (hOpMBI, 00BEMBI KOMHAT;

. BBITIOJTHATH MTPOCTEHUIITNE TIOCTPOCHHSI HA MECTHOCTH, HEOOXOIUMEIC B
pEaJIbHOM )KU3HU;

. OIICHUBATH Pa3MEPhl PEATbHBIX O0BEKTOB OKPYIKAIOIIIETO MUPA.
Hcmopua mamemamuku

o XapakTepu3oBaTh BKJIAJl BBIJIAIOIIUXCS MaTEeMaTHUKOB B

Pa3BUTHUC MATCMATUKN U MHBIX HAYYHBIX o0acTem.



Bbmycmmlc nojiyuum 603MOICHOCMb HAYHUMBCA 6 7-9 knaccax
Inemenmovl meopuu MHOMCECHME U MAMEMAMUYECKOU J102UKU
. OHCpI/IpOBaTB IHOHATHUAMM: OIIPpCACIICHUC, TCOpCMa, aKCuoma,

MHOECTBO, XapaKTEPUCTUKHA MHOKECTBA, SJIEMEHT MHOKECTBA, ITyCTOE, KOHEUYHOE
U OECKOHEYHOE MHOXECTBO, MOJMHOKECTBO, IPUHAJICKHOCTh, BKIIIOUECHHUE,
PaBEHCTBO MHOXECTB;

. U300pakaTh MHOKECTBA M OTHOILIIEHUE MHOXECTB C TIOMOIILIO KPYTOB
Ditnepa;

. OTIPEICTISATh MPUHAJICKHOCTD 3JIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U
NEPECECUYEHNUIO MHOXKECTB;

. 3alaBaTh MHOXXECTBO C IIOMOIIBIO MEPEUYHUCICHHUS JIJIEMEHTOB,
CJIOBECHOTI'O OITUCAHUS;

. ONEPUPOBATh MOHITUSMHU: BBICKA3bIBAHUE, NCTUHHOCTh U JI0)KHOCTh
BBICKQ3bIBAHUS, OTPUIIAHUE BBICKA3bIBAHMI, ONEpallMi HaJ BBICKA3bIBAHUAMU: U,
WJIU, HE, YCIIOBHBIC BBICKA3bIBAHUS (UMILIMKALINHN);

. CTPOUTH BBICKA3bIBAHMUS, OTPULIAHUS BHICKA3bIBAHUH.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

. CTPOUTH LETIOYKN YMO3AKIIFOUEHUI Ha OCHOBE MCIIOJIb30BAHUS ITPABUI
JIOTHUKU;

. WCIIONB30BaTh  MHOXKECTBA, OMEpallid C  MHOXECTBaMH, HX
rpaduueckoe NpeAcTaBiICHUE I OMCAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUIA.
Yucna

. OnepupoBaTh TMOHSATUSIMU: MHOXKECTBO  HATypaJIbHBIX  YHCEII,
MHOXECTBO LEJbIX YUCEN, MHOXXECTBO PAIIMOHAIBHBIX YHUCEJ, UPPALUOHAIBHOE
YUCJI0, KBA/IPATHBI KOPEHb, MHOKECTBO JICICTBUTEIIBHBIX YUCEN, TEOMETPUUECKAs
HMHTEpIIpeTalus HaTypaJIbHbBIX, IIEIbIX, PAIlMOHATBHBIX, TEUCTBUTEIBHBIX YUCEIT;

. MOHUMATh U OOBSICHATH CMBICH MO3UIIMOHHOMN 3aMMMCH HATYPAIBHOTO
qyucha;

. BBITIOJTHSATh BBIUUCIICHHS, B TOM YHCJIE C MCIOJIb30BAHUEM MPUEMOB
pPalMOHAJIBHBIX BEIYMCIIEHUN;

. BBITIOJIHATH OKPYIJIEHUE PAlIMOHAJIBHBIX YMCEI C 33JITaHHOW TOYHOCTBIO;

. CpaBHMBATh pallMOHAILHBIC U UPPALIMOHAIBHBIC YHCIIA;

. MPEACTABIISITH PAIMOHATBHOE YUCIIO B BUJIC JECATUYHOM TpoOH

. YOOPSAIOYMBATh YHCTA, 3alUCaHHbIE B BHJAEC OOBIKHOBEHHOW U
NECATUYHOU JpOoou;

. HaxoauTh HOJl 1 HOK uncen u ucnonb30Bath UX MU pEIICHAN 3a1a4.
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.



. OPUMEHATH IIPaBUJIa TPUOIMIKEHHBIX BBIYUCIICHUN pu
pEIICHNU MPAaKTUYECKUX 3a/a4 U PEIICHUH 33]1a4 IPYTHX yUYeOHBIX MPEIMETOB;

. BBIIIOJIHATE CPaBHEHUE PE3YIbTaTOB BBIYUCIICHUN pu

pELICHNN NPAKTUYECKUX 3a7a4, B TOM YHUCIIE MPUOINKEHHBIX BHIYUCICHUN;
COCTaBIATh W OLICHUBATh YUCIOBBIC BBIPAXKCHUA IIPU  PEILICHUU

MPaKTUYECKUX 3a71a4 U 3a7a4 U3 JPYTux y4eOHbIX MPEIMETOB;

. 3aIIUChIBATh U OKPYIJIATH YUCIOBBIC 3HAYCHUs PEajbHBIX BEJIMYMH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS.

Torcoecmeennvie npeoopa3o0eanus
. OnepupoBaTh MNOHSATHUSAMHU CTEIEHW C HATypaJbHBIM IIOKa3aTesieM,

CTEIICHU C TICJIBIM OTPHUIIATEILHBIM IMOKA3aTeJIeM;

. BBITIOJIHATDh TIPeoO0pa3oBaHus IIEJIbIX BBIPAKECHUIA:

JNEUCTBUS € OJJHOWIICHAMHU (CII0’KEHUE, BBIYUTAHUE, YMHOXKECHHE ), IEUCTBHUS
C MHOTOYJIEHaMH (CJIOKEHUE, BHIYUTAHUE, YMHOXKEHUE);

. BBITIOJTHATh Pa3J0KEHWE MHOTOUYJICHOB HAa MHOXHUTEIH OJIHUM W3
CIIOCOOOB: BBIHECEHHE 3a CKOOKY, TpYINIHUPOBKA, HCIOIb30BaHUE (HOPMYI
COKpAIIIEHHOTO YMHOKEHHS,

. BBIJICISITH KBaJIpaT CYMMBI ¥ pa3HOCTH OJHOYJICHOB;

. pacKiIaapBaTh HA MHOYKHATEIN KBaIpaTHBIA TPEXUJICH;

. BBITIOJIHATh TPEOOpa30BaHUsl BBIPAKEHUHN, COACPKAIIUX CTEMEHU C
IIEJBIMHA OTPHUIIATEILHBIMY TTOKA3aTEIISIMK, TIEPEXOJIUTh OT 3alCH B BUJC CTETICHU
C IICJIBIM OTPHUIIATEIHLHBIM ITOKA3aTEeIEM K 3alFCH B BUAC IPOOH;

. BBITIOJIHATh TPEe0Opa3oBaHUs APOOHO-PAITMOHATBHBIX BBIPAKEHU:
COKpalleHue JApobOeil, TnpuBeAcHHE anreOpandeckux Jpobedt Kk  obmemy
3HAMEHATENI0, CIIOKCHUE, YMHOXEHUE, JeJieHne anreOpandeckux JIpoOeid,
BO3BEJICHHE alreOpandecKoit ApoOr B HATYPAITBHYIO U LETYI0 OTPUIIATCIHLHYIO
CTCIEHB;

. BBITIOJIHATH MPE0Opa30BaHUsI BBIPAXKEHUH, COJIEPIKAIINUX KBAIpaTHBIC
KOPHU;

. BBIICNIATh KBaJpaT CyMMBI WJIM PAa3HOCTU JBYYJICHA B BBIPAKCHHSIX,
coJiep KallnX KBaJpaTHbIE KOPHU;

. BBITIOJTHSTH MPE0OPa30BaHMS BRIPAKEHUH, COIEPIKAIIUX MOTYITb.

B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. BBITIOJTHATH TTPEOOpa30BaHUs U JICUCTBHS C YHCIIAMH, 3aITUCAHHBIMU B
CTaHJapTHOM BUJIE;

. BBITIOJIHATh TPEOOpa3oBaHusl anreOpanvdecKux BBIPAKECHUNU TPHU
pelieHnu 3a1a4 Ipyrux y4eOHbIX MPEIMETOB. Ypasnenusa u nepasencmaea




. OnepupoBaTh MOHATUSIMHU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb
YpaBHEHUS, PEIICHWE HEPaBEHCTBA, PABHOCWIBHBIE YypaBHEHHS, 00JacTh
OmpeiesIeHHs] ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPABHEHUMN WJIU HEPABEHCTB);

. pelaTh JUHEWHbBIC YPABHEHHS U YPABHEHUS, CBOJIUMBIE K JINHEUHBIM C
MOMOIIBIO TOXAECCTBEHHBIX TPEOOpPa30BaHUIA;

. pelatb KBaJpaTHbICE yPaBHEHUS W YPAaBHEHHs, CBOAUMBIE K
KBa/IPATHBIM C IIOMOIIBIO TOK/IECTBEHHBIX MPE0Opa30BaHUM;

. pemaTh IpoOHO-ITMHEWHbIC YpaBHEHUS;

. peuaTh NPOCTEUIIINE UPPALMOHAIBHBIE YPABHEHUS

. pemaTh ypaBHEHHUS CIIOCOOOM Pa3jioKEeHUsS Ha MHOXKHUTENIHU U 3aMEHbBI
IIEPEMEHHOW;

UCII0JIb30BaTh METOJI MHTEPBAJIOB JIJIsl PEIICHHUSI LIeJIbIX U JPOOHO-
palMOHAJIbHBIX HEPABEHCTB;

. pelaTh JTUHEWHbIC YPAaBHEHHS U HEPABEHCTBA C TapaMETPaMHU;

. pelIaTh HECIIOKHBIE KBaJAPATHBIE YPABHEHUS C TapaMeTpOM; O peliaTh
HECJIOKHBIE CHCTEMBI JINHEMHBIX YPABHECHUH C ITApAMETPAMH; O PEIIATh HECTOKHBIE
YPABHEHHS B LIEJIBIX YUCIIAX.

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:

. COCTaBJISITh M peElIaTh JIMHEHMHBIE W KBAJPATHBIE ypaBHEHUS,
YpaBHEHHSI, K HUM CBOJISILUECS, CUCTEMBI JINHENHBIX YPaBHEHUW, HEPABEHCTB MPU
pelIeHnH 3a7a4 IPyruxX y4eOHbIX MPEIMETOB;

. BBITIOJIHATh OLIEHKY MPaBIOMNO00UsI PE3yJbTaTOB, MOJYy4YaeMbIX MPHU
PELICHUY JIMHEWHBIX U KBAJIPATHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPABHEHUN U
HEPABEHCTB MPH PEUICHUU 3a]1a4 IPYTUX YUYEOHBIX TIPEIMETOB;

. BBIOMpATh COOTBETCTBYIOIIME YpPAaBHEHMs, HEPABEHCTBA WM MX
CHUCTEMBI JIJIs1 COCTABIICHUSI MATEMaTUYECKON MOJICNIH 3aIaHHOM PEAIbHON CUTYyallun
WJIA TIPUKJIATHOW 3a/1a4U;

. YMETh HWHTEPIPETUPOBATH MOIYYEHHBIA MPU PEIICHUU YPAaBHEHUS,
HEPABCHCTBA WJIM CUCTEMBI PE3yIbTAaT B KOHTEKCTE 3aJaHHON PEaIbHON CUTYyalluu
WJIY TIPUKJIATHOM 3a/1a4H.

Dynkyuu

. OnepupoBaTh NOHATUAMU: (PYHKIIMOHAJIbHAS 3aBUCUMOCTD, (DYHKITUS,
rpadguk QyHKIMHU, cIOcoObl 3aMaHus (PYHKIIMH, apryMEHT U 3HaueHue (PYHKIUH,
0o0JacTh OmpeneneHus M MHOXKECTBO 3HAaueHWW (QYHKIUH, HYIH (QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, Y€THOCTH/HEUETHOCTD
dynxumy;

. CTpOUTh TpaduKH JIUHEHHOW, KBaJpaTUYHOW (PYHKIUNA, OOpaTHOM
MPONOPIHUOHAIBHOCTH



. COCTABJISITh YPaBHEHUS IIPSIMOM 110 3aJaHHBIM YCJIIOBHSIM: IIPOXOISAILEN
4yepe3 JBE TOUKH C 33JaHHbIMH KOOpJAMHATAMU, IPOXOISIIEH Yepe3 NTaHHYIO TOUKY
Y NapaJuIeIbHOW TAaHHOW MPSMOM;

. UCCIIEI0BaTh (DYHKIIMIO 10 €€ rpaduKys;

. HaxXOJIUTh MHO>KECTBO 3HAYEHHUH, HYJIH, IPOMEKYTKU
3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTH KBaIPaTHYHON (PYHKIINH;

. OIEpUpPOBAThH HNOHATHAMU: IIOCJIEIOBATENBHOCTb,

apumMeTrnyeckas Iporpeccusi, FeOMETprUIecKast IPOrpeccus;

. pelaTh 3aJja4u Ha apUPMETUYECKYIO U TEOMETPHUUECKYIO IPOrPECCHIO.
B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos.

. WJUTFOCTPUPOBATh C NMOMOIIBIO T'paduKa peasbHyH0 3aBUCHUMOCTh HIIN
IIPOLIECC 10 UX XapaKTEPUCTHUKAM;

. MCIIOJIb30BaTh CBOMCTBA W TrpadUK KBAaJpaTUYHOW (YHKIHMH MpHU
pELIeHNH 3a7a4 U3 IPYTuX YYEOHBIX IPEIMETOB.

Texcmosbie 3a0auu

. PemaTe mpocThie U CIOKHBIE 33Ja4l Pa3HbIX THIIOB, & TAKXKE 3a/1a4u

HOBBIIIEHHON TPYAHOCTH;

UCIIOJIb30BaTh Pa3Hble KPAaTKUE 3aIIUCH KaK MOJIEIH TEKCTOB CIIOKHBIX
3a/1a4 JJid IOCTPOEHHUS TIOMCKOBOM CXEMbI U PEIICHHUS 3a/aY;

- pa3nuyaTb MOJENb TEKCTA U MOJIEJIb PELICHUS 331a4l, KOHCTPYHUPOBATh
K OJIHOM MOJIeNIN peLeHUs] HECIIOKHOM 3a/1auu pa3Hble MOJIENIN TEKCTa 3aauu;

. 3HaTh W MNPUMEHATh 00a croco0a mMoucka penieHus 3agad (oT
TpeOOBAHMS K YCIOBHUIO U OT YCJIOBUS K TPEOOBAHMIO);

. MOJIEINPOBATh PACCYKICHUS MPU MOUCKE PEUIeHMs 33/1a4 C TTOMOIIBIO
rpad-cxeMsl;

. BBIJICJISITh 3TAIbI PEIICHUS 33/1a41 U COJIepKaHUE KaxX0ro 3Tara;

. YMETb BBIOMPATh ONTUMAJIBHBIA METO/ PEIICHHUS 3a/1a4l U OCO3HABATh
BbIOOp METOJa, pacCMaTpUBaTh Pa3jIMUHbIE METOJbl, HAXOJIUTh Pa3Hble PEIICHUs
3aJ1a4M, €CJIM BO3MOXKHO;

. aHAJIM3UPOBATh 3aTPYAHEHUS NIPU PEIICHUU 3a7a4;

. BBIMOJIHATH pa3iMyHble MPeoOpa3oBaHMs MPEI0KEHHON

3aJlayu, KOHCTPYUPOBATh HOBBIE 33/1a4u U3 JaHHOU, B TOM YKCIie OOpATHBIE;

. UHTEPIPETUPOBATh  BBIYMCIUTENbHBIE  pe3yldbTaThl B 3ajaue,
HCCJIEIOBATh MOJYYEHHOE PELIeHHE 3a/1a4H;

. aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYaI[MU B3aUMHOTO PACIOJIOKEHUS
IBYX OOBEKTOB W M3MEHEHHE HMX XapaKTePUCTHK IMPH COBMECTHOM JABM)KCHUU
(ckopoCTb, BpeMsl, pacCTOSIHUE) TIPU PEUICHUH 337a4 Ha JIBYKEHUE ABYX OOBEKTOB
KaK B OJTHOM, TaK ¥ B IPOTHBOIIOJIOKHBIX HAIIPaBJICHUSX;



. HCCIICA0BAaTh BCCBO3MOXKHBLIC CHUTyallMHW IIPpU PEIICHUKU 3aaa4 Ha
ABUKCHHUC I10 PCKEC, paCCMATPUBATH PA3HBIC CUCTCMBI OTCUCTA,

pelaTh pa3HOOOpa3HbIE 3a/1a4l «HA YaCTH,
- pewiatb u O00OCHOBBIBaTh ~ CBOE pEIIEHUE  3aaay
(BBLIENATH MATEMATHYECKYIO0 OCHOBY) Ha HAXOXAEHUE YaCTH YHMCIIA U YHUCIIa
II0 €T0 YaCTH HAa OCHOBE KOHKPETHOT'O CMBICIIA JpO0OH;
. OCO3HaBaTh U OOBSCHATh WAEHTUYHOCTb  3a/ay pa3HbIX
TUIIOB, CBSI3BIBAIOIIMX TPU BEIMUYMHBI (Ha paboTy, Ha IMOKYNKH, Ha
JBUYKEHUE), BBIJIETATh 3TH BEJIMYUHBI M1 OTHOLICHUS
. MEXIy HUMH, IPUMEHSITh UX NPHU PEUICHUH 337a4, KOHCTPYHPOBATh
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX TUIIOB;
. BJa/IeTh OCHOBHBIMM METOJAMM PEIICHHUS 3aJlad Ha CMECH, CIUIABBHI,
KOHLIEHTpal1y;
- pemarh 3a7a4d HA MPOLEHTHI, B TOM YHUCIE, CIOXKHBIC MPOLICHTHI C
000CHOBaHHUEM, HCIIONIb3Ys Pa3HbI€ CIIOCOOBI;
- pemarb JOTMYECKHE 3aJlayd pa3HbIMH CIIOCOOaMH, B TOM YHUCIE, C
IBYMS OJIOKAMH U C TpeMs OJIOKAMH JTaHHBIX C TOMOIIbIO TaOJIHIL;
- pewaTh 3a/1a4M [0 KOMOMHATOPHUKE U TEOPUHU BEPOSITHOCTEN Ha OCHOBE
UCIOJIb30BaHUS U3YUYEHHBIX METOJJOB U 0OOCHOBBIBAThH PEILECHUE;
- pelaTh HECIOXKHBIE 33]1a4d TI0 MATEMATHYECKOW CTaTUCTHUKE;
. OBJIAJIETh  OCHOBHBIMHU METOJAMHM PELICHUS  CHOXKETHBIX
3a1au:
apupMeTuYecKuid, anreOpandyeckuid, Mepedop BapHAHTOB, TI'E€OMETPUUYECKUIA,
rpaduyeckuil, IPUMEHSATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYAILIUSIX.
B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos.

BBIICIIATh NPU PELICHUM 3a]a4 XapaKTEpUCTUKH PacCMATPUBAEMOW B
3ajlaye CUTyalllu, OTJIMYHbIE OT peajbHbIX (T€, OT KOTOPBIX aOCTparupoOBaINCh),
KOHCTPYHMPOBATh HOBBIE CUTYAI[UU C YYETOM 3THX XapaKTEPUCTHUK, B YACTHOCTH, ITPH
pEeLIeHNH 337a4 Ha KOHLIEHTPALlUH, YYUTHIBATh IUIOTHOCTh BEIIECTBA;

- pemarb ¥ KOHCTPYMPOBATh 33ja4l HA OCHOBE PACCMOTPEHHUSI PEATIbHBIX
CUTYaIIMi, B KOTOPBIX HE TPEOYETCS] TOUHBIM BHIYUCIUTENIbHBIN PE3YyJIbTaT;

- pemiarh 3a/1a4v Ha JBUKEHUE IO PEKE, pACCMATPUBAsI Pa3HbIE CUCTEMBbI
oTcyerTa.
Cmamucmuka u meopus éepoamuocmeit

. OnepupoBaTh MOHATHSIMH: CTOJIOUATble W KPYroBbIE AHArpaMMBbl,

Ta0IUIbl JaHHBIX, CpeaHee apudMeThyeckoe, MeauaHa, Haubojblee U
HaWMEHbBIIIEEe 3HAYCHUsI BBIOOPKM, pa3Max BBIOOPKH, NUCHIEPCHUS M CTaHIAPTHOE
OTKJIOHEHUE, CIy4dailHasi U3MEHYUBOCTb;



. u3BJIeKaTh MHGOPMAILIMIO, TPEJCTABICHHYI0O B Ta0nMiax, Ha
auarpammax, rpapukax;

. COCTaBJISITh TAOJIUIIBI, CTPOUTH JMAarpamMMmbl U TpadUKd HA OCHOBE
JNAHHBIX;

. ONEepUpOBaTh MOHATUAMM: (PaKTOpUam 4YWCIa, MEPECTAHOBKH U
coueTaHus, TpeyroybHUK [lackas;

. OPUMEHSThH IPABUIIO TPOU3BEICHUS IPU PEIICHUU KOMOMHATOPHBIX
3a1ad4;

. ONEepUPOBaTh MOHATHUSAMH: CIYYaWHBIA OIBIT, CIy4ailHbIA BBIOOP,
UCIIBITAHWE, DJJIEMEHTapHOE Cciy4yailHoe CcoObITHE (MCXOM), KIACCUYECKOe
orpe/ielieHue BEPOSITHOCTA CIy4aHOTO COOBITHSA, OINEpalu Haj CIy4ailHbIMU
COOBITHSIMU;

. IPEICTaBIATh HH()OPMALIMIO C TOMOLIBIO KPYroB Diiepa;

. penaTh 3a/1a4u Ha BBIYACIEHUE BEPOSTHOCTH C IOJCYETOM KOJIMYECTBA
BAPUAHTOB C IOMOIIBI0 KOMOUHATOPHKHU.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. W3BJIEKaTh, WHTEPIPETHPOBATh M NPEOOpPa30OBBIBaTh HH(OpMALUIO,
MPEJCTABICHHYIO B TaOIMIaX, HA TUarpaMmax, rpadukax, OTpaxarollyto CBONCTBA
Y XapaKTEPUCTUKH PEAJIbHBIX ITPOLIECCOB U SIBJIICHUI;

. OTIpE/EIATh CTATUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK IO TabsIuLaM,
auarpaMmam, rpavkam, BbIIOJHATh CPABHEHUE B 3aBUCUMOCTH OT LEJIM PEIIECHUS
3a/1a4y;

. OLICHHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SBICHUI.
I'eomempuueckue gpuzypol

- OnepupoBaTh NOHATUSMU T€OMETPUUYECKUX (DUTYP;

- U3BJICKATh, MHTEPIIPETUPOBATh M TMPEOOPA30BLIBATE MH(POPMAITHIO O
reoOMeTpUYECKUX (UTrypax, MpeJCTaBICHHYIO Ha YepTexKax;
- IPUMEHATH TEOMETPUYECKUE (DAKTHI SISl pEIIeHUs 3a/1a4, B TOM YHUCIIE,
MIPEAMOJIATrafoIINX HECKOJBKO IIaroB PEIICHHUS;
- (hopMynHpOBaTh B MPOCTEHINIMX CITyYasX CBOWCTBA U MPU3HAKH (QUTYP;
- TOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;
BJIQ/ICTh CTAH/IAPTHOM KJIacCU(PUKALIMEH TIIOCKUX GUTYp (TPEyroIbHUKOB
U YEeTBHIPEXYTOJIHLHUKOB).
B noeceonesnou scusnu u npu uzyuenuu opyeux npeomemos:
- ACIIOJIh30BaTh CBOWMCTBA I€OMETPHUCCKUX (DHUTYp I pelIeHus 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX TUCITUTIIINH.
Omnowenusn
. OnepupoBarh TOHSATHUSMHU: PABEHCTBO (UTyp, paBHBIE (DUTYDHI,

PaBC€HCTBO TPCYIOJIbHUKOB, IIapallJICIbHOCTL IIPAMBIX, IICPICHAUKYIAPHOCTD



O

OPSMBIX, YIJIBI MEXKAY IPSIMBIMU, IEPIEHIUKYIISIP, HAKIIOHHAs!, TPOEKLINs, ToJo0ue
¢buryp, nonooHbIe PUTypbI, TOAOOHBIE TPEYTOJIbHUKH;

. npuMeHATh Teopemy PDaneca U TeopeMy O HPONOPLIUOHATIBHBIX
OTpe3Kax MpHU PELICHUH 33/1a4;

. XapaKTepU30BaTh B3aWMHOE PACIOJIOKEHUE MPSIMOU U OKPYKHOCTH,
JBYX OKPY’KHOCTEH.
B nosceonesnoii orcuznu u npu uzyyeHuu Opyeux npeomemos.

. WCIIOJIb30BaTh OTHOIICHMS JJIsi PEIICHUs 3a/Jad, BO3HUKAIOIIUX B
pEabHOM KU3HH.
Hzmepenua u gpluucienus

. OnepupoBaTh MPEACTaBICHUAMH O JJUHE, IJIOLAAH, O0BEME Kak
BenuuuHamu. [Ipumensts Teopemy Iludaropa, ¢popmynsl miomanu, oobeMa npu
pEIIeHNH MHOTOIIATOBBIX 33/1a4, B KOTOPBIX HE BCE JJaHHBIC MIPE/ICTABJICHBI SIBHO, a

TpeOyIOT BBIYMCIICHUH, ONEpUpOBaTh 00Jiee MIMPOKUM KOJUYECTBOM (Popmy
JUIMHBI, IUIOIIAAU, OObEMa, BBIYMCIATH XapaKTEPUCTUKU KOMOMHAUUN QUryp
(OKpY)KHOCTE U MHOTOYTOJIbBHUKOB) BBIUHCIATH PAaCcCTOSIHUS MEXIYy (purypamu,
MPUMEHATh TPUTOHOMETpPUYECKHE (POPMYIIbI JJI1 BBIUUCIECHUN B 00JIE€ CIOMKHBIX
cly4asiX, [NpPOBOAWTH  BBIYUCIECHUS HAa  OCHOBE  PAaBHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;

. MIPOBOJIUTH MTPOCTHIE BBIUUCIEHUS HA OOBEMHBIX TEJaX;

. (opMyIMpOBATH 33aJ1a4M HA BBIYKMCIICHUE JJIMH, IUIOMIA/Ied 1 00bEMOB
U peIaTh UX.
B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos:

. IPOBOJUTH BBIYHMCIIEHNS HA MECTHOCTH;

. OPUMEHATh (OPMYJIBI MPH  BBIYMCICHUSIX B CMEXHBIX

y4eOHBIX NMPEAMETaX, B OKPYKAIOMIEH IeHCTBUTEILHOCTH.

T'eomempuueckue nocmpoenus

. N3o00paxarb reoMmerpuyeckue  (GUIyppl 1O  TEKCTOBOMY U

CUMBOJIBHOMY OIIMCAHUIO;
. CBOOO/IHO ONEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECIOXKHBIX
CIIy4asiX, BBIOJHATh MOCTPOEHUSI TPEYTOJIbHUKOB, TPUMEHSTH OTAEIbHBIE METO b
MOCTPOCHUM LHUPKYJIEM M JIMHEHMKOW W TMPOBOAUTH MPOCTEHIINE HMCCIIEIOBaHUA
YyClla PELICHUN;
. U300pakaTh TUMOBBIE IJIOCKUE (PUTYPBI U 00BEMHBIE TEJIa C TOMOIIbIO
IPOCTENUIINX KOMIIBIOTEPHBIX HUHCTPYMEHTOB.

B noeceomnesnou sxcusnu u npu uzyuenuu opyux npeomemos:
BBITIOJIHATH MMPOCTEHINNE MOCTPOSHUS HA MECTHOCTH, HEOOXOIUMBIEC B

peabHOM )KU3HU;
. OIICHUBATH Pa3MEPhl PEATHHBIX O0BEKTOB OKPYIKAIOIIETO MHPA.



O

IIpeoopaszosanus

. OnepupoBaTh TOHSITHEM JBIKEHHS W TpeoOpa3oBaHUsl MOJI00US,
BJIQJIETh MpHEMaMHU TIOCTPOCHHS (QUTYp C HCMHOJb30BAHUEM JBIDKCHUN U
npeodpa3zoBaHuil MO100Us, IPUMEHSTh MTOJTYUYCHHbIC 3HAHUS U OTIBIT IOCTPOCHUN B

CMEXHBIX IPEAMETAX U B PEATIbHBIX CUTYAIUAX OKPYKAIOIIETO MUPA;

. CTpOUTh (urypy, moaoOHYIO JAaHHOW, MOJIb30BATHCS CBOWCTBAMMU
1moa00us AJ11 000CHOBAaHHUSI CBOMCTB (PUTYD;

. NPUMEHATh CBOMCTBA  JBWXXEHHUM JJIi MPOBEICHUS

MIPOCTEHIIIMX 00OCHOBAHUM CBOMCTB PUTyp.

B noeceownesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

. OPUMEHSTh CBOMCTBAa JBWKEHUW U TPUMEHSTh Moja00ue st
MMOCTPOCHUM U BBIYUCIICHUM.
Bexmopuvl u koopounamol Ha naockocmu

. OnepupoBatb MOHATUSMHU BEKTOD, cymMMa, Pa3HOCTH

BEKTOPOB, IPOU3BEJACHHUE BEKTOPA HA YUCIIO, YroJl MEXIYy BEKTOpaMH,
CKAJSIPHOE IPOU3BEIACHUE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPAWHATHI
BEKTOpa;

. BBIIIOJIHATh JACUCTBUSL HAJl BEKTOpaMH (CIIO)KEHHE, BBIYUTAHUE,
YMHOXEHHE Ha YHCIIO), BBIUUCIATH CKAISAPHOE IPOU3BEIEHUE, ONPEIEISITh B
IPOCTENIINX CIIy4asiX yroJ MeXAy BEKTOpaMH, BBIIOJIHATH Pa3jI0KEHNE BEKTOpa Ha
COCTaBJISIIOIME, TPUMEHATh IIOJIyY€HHbIE 3HaHUSA B (U3MKE, IOJIb30BATHCSA
(opMy0ii BEIYHMCIIEHUS PACCTOSHHS MEXKy TOUKaAMU 110 U3BECTHBIM KOOpUHATAM,
MCIIOJIb30BaTh YPAaBHEHUS (PUTYp JIs PELICHUS 3a/a4;

. OPUMEHATh BEKTOPbl M KOOPAMHATHI JUIS PELICHUS T€OMETPUUYECKUX
3a]1a4 Ha BBIYMCIIEHUE JUIMH, YTJIOB.

B noeceonesnoii srcuznu u npu uzyuenuu opyeux npeomemos.

. MCIIOJIb30BaTh MOHATHUS BEKTOPOB M KOOPAUHAT ISl pELICHUS 3a]1a4 110

¢usnke, reorpaduu u IpyruM yuyeOHbIM npeameraM. Hcmopua wmamemamuxu

. XapaKTepI/IBOBaTB BKJIaJ BBIAAIOIINXCs MaTCMAaTHKOB B
Pa3BUTHUC MATCMATUKN U MHBIX HAYYHBIX O6HaCTeﬁ;
. IIOHHUMATh POJIb MATEMATHKHN B PA3BUTUHN Poccun.

Memoovt mamemamuxu
. HNcnonb3yss W3ydeHHBIE METO/bI, IPOBOJUTH JI0KA3aTEIbCTBO,

BBITIOJIHSTH OITPOBEPIKECHUE;

. BBIOMPATh U3yUYEHHBIE METOJII M UX KOMOWHAITUY IS PEIICHUS
MaTeMaTHYECKUX 3a/1a4;

. HCMOJIb30BaTh MaTeMaTH4YECKHE 3HAHUS JUISL ONMCAaHUS
3aKOHOMEPHOCTEW B  OKPYXKAIOWIEHM JEUCTBUTEIBHOCTH M  NPOU3BEIACHUIX
UCKYCCTBA;



. IPUMEHSTh npocrenime porpaMMHbIe cpencTBa u
AIEKTPOHHOKOMMYHHKAIIMOHHBIE CUCTEMBI MIPH PEIICHUH MaTEMAaTUUECKUX 3a]1ay.



COIAEPXKXAHHUE KYPCA «(ITPAKTUYECKASI MATEMATHUKHW» B5 -9
KJIACCE
5 KJIACC (34 yaca B roj, 1 yac B Hef1eJ110)
JeiicTBUA ¢ HATYPAJbHBIMH YucaIaMu (16 4)

Harypanbubie uncna. Cl0K€HHE U BRIUMUTAHUE HATYPAIbHBIX YUCET. YMHOXKEHUE U
JieJIeHre HaTypalbHBIX uncell. [Ipeobpa3oBaHue BRIPAXKEHUH, COJIEPKAITUX CKOOKH
(mpyUMEHEeHHEe CBOMCTB YMHOXEHUSI U CJIoXeHuUsl ). PerieHne ypaBHEeHH (HaX0XKIECHUE
HEM3BECTHOTO KOMIIOHEHTA JICHCTBUI). PelieHrne TeKCTOBBIX 3a/1a4 Ha IBUYKECHHE,
paboTy, MPOIEHTHI U 3aJ1a4d MIPAKTUYECKOTo cojiepkanus. M3BnekaTs nHpopmariuio,
IpeACTaBICHHYIO B TaOJIHIIaX, HA TUarpaMMax.

OObIkHOBEHHBIE Apo0H (9 4)

[TonsiTne Apo6u, MpaBUIILHBIE M HETIPABWIIbHBIC APOOH, CIIOKCHUE W BHIYUTAHUE
Ipo0eii ¢ OMHAKOBBIMU 3HaMeHaTeaMu. CMEeIIaHHbIe Ynciia, CII0KEHUE U

BBIYMTAHUE CMENIAHHBIX yncel. JlecaTuunbie npodu (5 4)

[Ipeacrasnenue o AecATUUYHBIX 1po0six. CpaBHEHUE, OKPYTICHHUE, CII0KECHHE,
BBIUYMTAHNUE, YMHOXKEHHUE, JIETICHUE JIECITUUHBIX apodeit. CpenHee apudMeTHIECKOE,
IIponeHTsI.

IToBTOpEHME M cHUCTEMATH3AIMS U3YYEHHOT 0 MaTepuralia B 5 kiacce (4 1)

6 KJIACC (34 yaca B roj, 1 yac B HefeJ110)

IHoBTOpeHue u3yuyeHHoro B S kiaacce (8 4)

Hatypanbsnble uncna. Bee neiicTBUs ¢ HaTypajdbHBIMU YniciaaMu. J{poou
(OOBIKHOBEHHBIE U JIECATUYHBIC). ApudMeTUudecKue NelcTBUs ¢ IpodsMu. luarpamMmmel,
Tabymibl Tpaduku. OTieHKa U MPUKUJIKA PU MTPAKTUYECKUX pacueTax.

JeiicTBHs C 00BIKHOBEHHBIMH U IECATUYHBIMHU APO0sIMHU (9 1)

CrnoxeHue U BbIYUTAHUE, ICJICHUE U YMHOXKEHHUE JCCATUYHBIX, 0OBIKHOBEHHBIX
npoOeii. Perienue TeKCTOBBIX 3a/1a4 HA NMPOIECHTH Pelenne 3aga4y npu noMou
ypaBHenus (1 1)

YMeHue HaXOIUTh YaCTh OT YKCIIA U YUCJIO O €ro YacTH.

JeiicTBHS C MOJIOXKUTEJIbHBIMUA U OTPULIATEILHBIMU YK CJIaMH (4 1)
OTpuriaTenbHbie Yicia, APoOH, TEHCTBUS C HUMHU.

Crarucruka u teopusi BepossitHoctu (1 49).

YMeHue pemarh HECJIOKHBIE JIOTHUECKHE 3a/aud, a TaK K€ HAaXOJUTh 00beIuHEHUE,
nepecevyeHne noAMHOKECTB

MoayJab yuciaa (3 4).

Monyiib uncina, Hax0XKICHUE 3HAYCHHS BBIPAXKEHUS COAEPKAIIETO MOAYJIb.
Cummetpus (1 v).

CumMeTpus OTHOCUTENBHO TOYKU. CUMMETpUsi OTHOCUTENbHO npsimoii IloBTOopenue u
CHCTEeMATHU3alusA U3YUYEeHHOro Marepuaia B 6 kiacce (7 4)



7 KJIACC (34 yaca B roj, 1 yac B Hef1eJ110)

Bce neiicTBus ¢ paMOHAJBHBIMM YHCcJIaMU (6 1)

ApudmeTrueckue ornepanuu ¢ paluOHAIbHBIMU 4HciaaMU. POpMyJibl COKPAILIEHHOTO
YMHOKEHHS.

Pemienune ypapHeHMi (JIMHEHHOE, IPOU3BeAeHHEe MHOKUTe el )( 2 1) Pemenue
YPaBHEHUHN HAa KOMIIOHEHTBI JICHCTBUM, PEIICHUE JIMHENHBIX YPAaBHEHUH 110

ANTOPUTMY, PELICHUE YPABHEHUMN CBOISIIMXCS K JIMHEHHBIM.

JAunarpammpl, rpa¢ukn, Ta0IULbI, TEKCT (4 1)

AHanu3 TeKcTa, qJuarpamm, rpaQukoB, TaOIHIl, TEKCTa YMEHHE U3BJIEKaTh WH(OPMAIHIO.
[Toctpoenue rpadukoB, AHArpaMm IO TaHHBIM U3 TEKCTa

Enuauunl nsmepennsi(l 1)

IlepeBox U3 OTHUX €AMHHULL U3MEPEHHUS B APYTHE.

IMpoueHTs ( 2 4)

Haxoxnenue uncna no ero npoueHty. M HaxoxaeHue nponeHTa OT YuCiIa.

IIponieHTHOE OTHOIIEHHUE ABYX YUCEIL.

®Oyukuus. I'paduk JuHeHHOH QyHKIUH (2 1)

JIuneitnas pynkumst. @yHKIHS y= KX +B, €€ CBOMCTBA U rpaduK.

KoopaunaTnas npsimas (1 1)

[TonsTre kooparHATHOU NpsiMOU. PacrionokeHne Touek Ha KOOPAMHATHOU MPSIMOM.
CpaBHeHHE 3HAYEHUM BBIPAKEHUU 110 KOOpAUHATHOM npsaMoin. Haxoxkaenue
3HaAYeHU# BbIpaxkeHui (3 1)

JlpoOHble BeipaxkeHus. CokpaleHne paloHaabHbIX Apooeit. JeCcTBUS ¢ pallMOHAIBHBIMH
apoosimu. CrioskeHne palliOHAIbHBIX ApoOel ¢ pa3HbIMU 3HaMeHaTeIIMU. Boruntanue
palMOHANBHBIX IPO0OEH ¢ pa3HbIMU 3HAMEHATEIIAMH.

YMHOKEHHE palMOHaIbHBIX ApoOeil. Jlenenue pannoHanpHbIX Apobeil. CraTucTuka u
Teopus BepossTHOCTH (1 ).

YMeHue pelaTh HECI0KHbIE JJIOTHUECKUE 3a/1a41, 4 TaK )K€ HAXOIUTh

o0beMHEHNE, epeceyeHre MOIMHOXKECTB PelieHue reoMeTpuiecKux

3agaud (3 4)

CaoiicTBa reomeTpruyeckux puryp (TpeyroibHuk). [loHsTHE BBICOTHI, MEAHAHBI
TpeyrojibHuKa. CBOMCTBA TpeyroyibHUKa. CymMMa yrioB TpeyrojabHuKa. BHEMHMIA yron
TPEYTOJIbHUKA.

Pemienne TeKCTOBBIX 32/1a4 HA MPOU3BOAUTEIbHOCTD, IBHKEHHE, CMECH CILIABBI ( 2
4)

Pemenne TekCTOBBIX 3aa4.

IToBTOpEeHMe U cUCcTEeMaTH3AIUS U3YYEeHHOT0 MaTepurasia B 7 kiacce (7 4)



8 KJIACC (34 yaca B roa, 1 yac B HeeJ110)

Bce peiicTBuS ¢ paAMOHAJIBHBIMA YHUcJIaMHU (4 1)

ApudmMernueckre omepanuu ¢ palroOHaIbHBIMU uynciaaMu. DOopMyJbl COKpAIIEHHOTO
YMHOXKEHUS.

Pemenue ypaBHeHuii (JinHeiiHOe, Ipou3BeeHne MHOxUTeNei)( 2 1) Pemenue
YPaBHEHUN HA KOMIIOHEHTBI JICHCTBUM, PEICHUE JINHEWHBIX YPAaBHEHUH T10

AJTOPUTMY, PEIIEHUE YPABHEHUMN CBOJISIINXCS K JIMHEUHBIM.

PemieHue TeKCTOBBIX 32/1a4 HA YacTU( 2 4)

3ajaun Ha HAXOKJIECHUE YaCTHU OT YUCJIa M YKCIIA 110 €r0 YaCTH

@®yuknusda. I'papux auneiinoil pynkuuu (2 4)

JIuneiinasa pynkuusa. OyHKIug y= KX +B, €€ CBONCTBA U rpaduK.

JAuarpammel, rpapuku, Tadauusl (3 4)

AHanu3 TeKcTa, TuarpamMm, rpaukoB, TaOJIUIl, yMEHUE U3BJIEKaTh HHGOPMAIIHIO.
[TocTpoenue rpadukoB, AuarpaMm Mo JTaHHBIM U3 TEKCTAa.

Koopaunarnas npsimas (1 4)

[TonsTre KkoopAMHATHOU NpsiMOU. PacrionokeHne Touek Ha KOOPAUHATHOU MPSIMOM.
CpaBHeHHE 3HAYEHUH BBIPAXKEHUN 110 KOOpAUHATHOM npsiMoii. Haxoxknenue
3HaAYeHUM BbIpaxkeHui (3 1)

JpoOHbie BoipaxeHus. CokpalieHue palluoHaIbHbIX ApoOei. JIeicTBYS ¢ pallmoHaIbHBIMU
npoosiMu. CrioskeHHe palmoHaIbHBIX Ipo0eii ¢ pa3HbIMU 3HaMeHaTesIMU. Berautanue
palMoHaANBbHBIX P00 ¢ pa3HBIMU 3HAMEHATEIISAMH.

YMHOKEHUE palluOHATBHBIX ApoOeit. [leneHune painoHanbHBIX APOOEH.

CrarucTuka v Teopusi BEepoOsATHOCTH (2 ).

[TonsiTue BeposITHOCTH COOBITHS. braronpusiTHbie 1 BCEeBO3MOKHBIE UCXO/IBI.
IpoueHTsI ( 2 4)

Haxoxnenue uncna no ero npoueHTy. M HaxXoxaeHne nponeHTa OT YuCiIa.
IIpoueHnTHOE OTHOIIEHUE ABYX uncell. Pemenune

reoMeTpudeckux 3aaad (4 4)

CwmexHble yribl. BepTukalibHbie yIiibl U UX CBOMCTBA. PaBHbIE TpeyrodbHUKU. BricoTa,
MeauaHa, OrccekTprca TpeyroibHuka. CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
Pemenue 3a1a4 Ha HaxX0XKAEHUE YIIIOB TPEYTOJIbHUKA.

Pemienne kBagpaTHbiX ypaBHenui (1 )

Pemienne kBagpaTHBIX ypaBHEHUU IO alTOPUTMY, PELIEHUE YPABHEHUM CBOISIIMXCS K
KBaJIPaTHBIM (JIpOOHO-PALIMOHATBHBIX).

IToBTOpEHME U cUCTEMAaTH3AIUS U3YYEHHOT 0 MaTepuralia B 8 kiacce (7 4)

9 KJIACC (34 yaca B roj, 1 yac B He/1eJ110)



PeasibHast MaTeMaTHKA pellieHHe 3124 NMPAKTHYECKOro coaep:xxanus (8 1)

3ajaun Ha MPUMEHEHUE MAaTEMATUKH B KM3HU. (TUIaH y4acTKa, JUCThl Oymaru, MapkupoBka
II1H, [UIaH MECTHOCTH, IJIAaH KBAPTUPBI, [1I€YH, 30HT)

Bce neiictBus B pauuoHaabHbIMH Apodsivu. KoopaunaTrHas npsaMmas (2 1) Beipaxenus
¢ nepeMeHHbIMH. CTEIEHb C LENbIM Moka3aresieM. CTaHIapTHBIN BUJT Yuciaa. MHOTOUYJIEHBI.
[IpeoOpazoBanusi, Tpu criocoda pas3noxKeHUs: Ha MHOKUTENU. MHOTOUJICHBI.
[IpeoOpazoBanusi, 3aMeHa TIEpEeMEHHOMU. AnreOpandeckas 1poos.

AJNTOpUTM TOXKIAECTBEHHBIX MPEOOPa30BaHUN BBIpAXKEHHUHN. Y paBHEHHE C APOOSIMHU.
[Ipumenenue cBOMCTB KBaApaTHBIX KopHel. CokpaleHue Apooeil.

BoruunciieHne ¢ KOPHSIMHU M CTeNIeHSIMH. YTIPOLIeHHe aJredpandecKnux BbIpazKeHuil.
24)

Beipaxxenust ¢ nepeMeHHbIMU. CTeneHb ¢ LenbIM noka3areneM. CTaHJapTHBIA BUJ YHCIIA.
MHuorounensl. [IpeoOpa3zoBanus, Tpu croco0a pas3inokKeHHs: Ha MHOKUTEIH.

Muorousnensl. [IpeoOpa3oBanusi, 3aMeHa iepeMeHHON. Anredpanueckas 1po0b.

AJTOPUTM TOXKIECTBEHHBIX MPE0OpPa30BaAHUI BbIpAXKEHUI. Y paBHEHHE C JPOOSMHU.
[Ipumenenue cBOMCTB KBaApaTHBIX KopHel. CokpalieHue aApooeii.

YpaBHenus (1 1)

KBagpartneie ypaBHenus. [[poOHo-panioHanbHble ypaBHeHUs Pemenue

3aa4 M0 CTATUCTHKE U Teopuu BeposiTHOCTH (1 4).

[TonsiTvie BEpOSITHOCTH COOBITUS. baronpusiTHbie ¥ BCEBO3MOKHBIE UCXO/IBI.

OnucarenpHast CTaTUCTUKA. Teopus BEpOATHOCTEN U KoMOMHAaTOpHKa. Pemenue

3a/1a4 1o Teopuu BepossTHocTU. I'paduku pynkumu (2 u)

Yucnosbie GyHKIUU. DIeMEHTapHbIe (PYHKIINH MIKOJIBHOTO Kypca, UX CBOMCTBA U TpaduKHu.
3aBucumocTn Mexay BeanunHamu. @opmydbl. Pacuerst mo ¢gopmyaam (1 1)

Pewenue 3anay Ha npuMeHenre Gopmyil. BeipaxkeHne oHOM BEJIMYMHBI Yepe3 IPYTyIo
HepaBencrBa. Cucrembl HepaBeHCTB. Pemienme JMHedHBbIX HepaBeHCTB (3 4 )
Koopnunatnas npsimas M3o0pakeHne HHTEpBAJIOB HA KOOPIUHATHOM MPSIMOM.

I'eomeTpus IKOJBLHOTO Kypca (7 1)

I'eomerpuyeckue purypsl, ux ceoicTsa. U3mepeHne reoMmeTpuuecKuX BeJIMYrH.

HavanbHbie MOHATUSA TeOMeTpUU. TpeyroabHUK: BUAbI, CBOMCTBA, (OPMYIIBI.

TpeyronbHuK: pernienue, noJ00HbIe TPEYTOIbHUKU. TeopeMbl KOCUHYCOB U CHHYCOB.
MuoroyronsHukH. CBOMCTBA MHOTOYTOJIBHUKOB. BhIunciienue miomaaen
MHOT'OYT'OJIbHUKOB. OKPYKHOCTB U KPYT.

YucaoBblie mocjienoBarebHOCTH (14)

ApudmeTrueckas u TeOMETpUYECKasi IPOrPECCHH.

IloBTOpEHME U cucTeMaTH3AUS U3Y4eHHOT0 (6 yac)



TEMATHYECKOE IINTAHUPOBAHUE KYPCA «(IIPAKTUYECKASA

MATEMATHKA»
5 KJIACC (34 yaca B roja, 14 B Heje110)

Ne Ha3BaHnue Conep:xkanue Kou-Bo Hata Xapakrepucru
n/ | pa3gena, TeMbl ypoka wyacoB | MPOBeleHHsi| Ka OCHOBHBIX
- BH/IOB
AeSITeJIbHOCTHU
y4eHHuKa (Ha
YPOBHe
yueOHBbIX
JAeidCcTBUI)
1. | [loBTOpenue JleiicTBus ¢ 1 Pematp
U3Yy4EHHOTO B HATypaJIbHBIMU yPaBHCHHA Ha
HAYaJILHOM IIKOJE | YUCIIAMH. OCHOBaHHH
2 Perenye sanau 1 3aBUCUMOCTEN
(na (B) pa3 MERIY
00JIbIIIe, MEHBIIIE, KOIXIHOHGVH raMi
NEeUCTBUIA.
Ha JIBIKCHHE) Pewats
3. | HeiictBusi ¢ Cnoxenue, 1 TEKCTOBEIE
4. | HAaTypalIbHBIMU BBIYUTAHUE, 1 3a71a49M C
5. | uucinamu YMHOXEHHUE U 1 [TOMOILBIO
6. ACJICHUE 1 COCTaBJICHUS
HATypaabHbIX YpaBHEHUM.
gucen. [lopsnox Ctpouthb
JCUCTBUIM. JIOTUYECKYIO
[IporoTumnsl LIETIOYKY
3a1anus 9 u3 pacCyXICHHUH,
BIIP. COIIOCTABJIATH
7. VYpaBHeHue. 1 MOJTYYCHHBIN
8. Penrenue 1 pe3yJbTar ¢
YPaBHEHUMU YCIIOBUEM
[TporoTumnsl 3aJ1a4u.
3aJlaHus 5 U3
BIIP.
Q. Pemenue 1
10. TEKCTOBBIX 3a7a4 1
11. Ha JIBUYKECHUE, 1
12. paboTty, u 3a7auu 1
13. MPaAKTUYECKOTO 1




14,

colepkaHusi Ha
yMEHUE
MIPUMEHSTH
r€OMETPUYECKUE
MIPECTaBIICHUS
npu pElICHUH
MPAKTUYECKUX
3a/1a4, a TAaKXkKe Ha
IPOBEPKY

15.

16.

HAaBBIKOB
FEOMETPUUECKHUX
MIOCTPOCHUM.
[IpoToTune
3ajmanuii 6, 7, 10
u 12 u3 BIIP.

H3BneueHue
uHbopMaIu,
MPEICTaBICHHOU
B Ta0JIMLax, Ha
JIrarpamMmmax
[IporoTumnsl
3amanusa 11 us

BIIP.

17,

18.

19.

20.

21,

OOBIKHOBEHHBIE
Ipoou

Iloustue
OOBIKHOBEHHOM
TpoOH.

[IpencraBnenue
CMEIIAaHHOTO

RR PR

Pacno3naBath
O0OBIKHOBEHHYO
Jpo0B,
MIPaBUJIbHBIC U
HETpaBUJIbHBIC




22. Yyucia B BUIE 1 poou,
Ipoowu. CMEIIaHHbIC
CnoxeHnue u qucia.
BBEIYUTAHHE CknaapIBaTh U
O0OBIKHOBEHHBIX BBIYUTATH
npoOeii. Permenue OOBIKHOBEHHBIEC
3aJa4 Ha Ipodu C
HaXO0XKJICHHE paBHBIMU
qucya mo Ipoou u 3HaAMEHATEIISIMHU.
npoOu OT YKCIa. IIpeo6pa3oBbiBa
[IporoTumnsr TH
3amannii 1, 2, 4 HETPaBUWIbHYIO
23. Pentenue 3amau 1 poOb B
24, Ha 1 CMeEIIIaHHOE
25. MIPOCTPAHCTBEHHO 1 9HCIIO,
Ne Ha3Banmue Conep:kanue Kou-Bo Hara Xapakrepucru
n/ pasnena, TeMbl YpokKa JacoB npoBeaeHusi| Ka OCHOBHBIX
n BH/IOB
nesITeJJbHOCTH
yYUYeHHKa (Ha
YpPOBHE
Y4eOHbIX
aeiicTBIM)
€ TIpeJICTaBJICHHUE, CMEIIIaHHOE
Ha pa3BEPTKH YJHUCJIO B
buryp HEIPaBUJIbHYIO
[TpoToTHmbl Ipo0b. YMETh
3agaHus 12 3aIlUChIBATh
pe3ynbTar
TICTICHHSI IBYX
HaTypaJbHBIX
qucesl B BUJIC
OOBIKHOBEHHOMU
apobu
26. | lecatuunbie aApo6u | [IpencraBienne o 1 CpaBHUBaTh
27. JeCITUIHBIX 1 JNCCATHYHBIC
Tpo0sIX JpoOH.
CpaBHeHue OKpyraarb
JeCITUIHBIX JECATHYHBIC
npoOeit npodu u
[TpoToTHIIBI HaTypajbHbIC
3agaHus 3 qyucia.




28. Bce neiicTtBus ¢ 1 BrimmonaaTe
JIeCATUYHBIMU MPUKUIKY
Ipo0sMHU PE3yIbTaTOB
29. [IpotieHTHl, 1 BBIYHCIICHU.
30. HaXO0XICHUE 1 Haxoauth
MPOIICHTA OT MIPOIIEHT OT
qucia YHClia U YUCIIO0
Haxoxnenue 110 ero
Yuciia 1o ero MpOmEHTaM
MIPOIICHTaM
[TIpoTtoTursl
3aJlaHus 8
31. | [loBTOpenue wu Bce neiictBus ¢ 1
CHCTEMATH3AIUS HatypansabiMEU
U3YYEHHOTO YUCIIaMHU
32. | maTepuana B 5 CrokeHue U 1
KJIacce BBIUNTAHUE
0OBIKHOBEHHBIX
Ne Ha3BaHnue Conepxanue KoJu-Bo Hara Xapakrepucru
n/ | pasmena, TeMbI ypokxa yacoB | NpoBeJeHHsi| Ka OCHOBHBIX
1| BH/IOB
AeITeIbHOCTH
YYEeHHKA (HA
YpPOBHE
YueOHbIX
AeficTBUMN)
npooeit
33. Bce npeiictBus ¢ 1
JIECATUYHBIMU
Ipo0siMu
34, BrlinyckHast 1

pabota




TEMATHYECKOE INTAHUPOBAHUE KYPCA
«IITPAKTHYECKAS MATEMATHUKA)»
6 KJIACC (34 yaca B roa, 14 B HeeJ110)



n/n

HaszBanue
pasjaeJia, TeMbl

Conep:kanue ypoka

KoJ-Bo
4acoB

Jlara
nposeje
HUSA

XapaKkTepucTuK
a OCHOBHBIX
BH/IOB
AeSITeJIbHOCTH
y4eHHuKa (Ha
YPOBHE Y4eOHBIY
JNeHCTBUH)

SR RN

[loBTOpEHNE
WU3YYEHHOTO B 5
KJ1acce

BXOI[HOC TCCTUPOBAHUC

JlericTBus
HaTypaJbHbIMHU YHCIIAMH,
JECATUYHBIMU IPOOSIMH.
[IpoToTune! 3aganus 4 u3
BIIP.

PR PR -

IIpoBepsercs
BJIQJICHHC
ITOHSATHEM
JNeCATHIHAS
npoOb. Pa3Butne
MPEJICTABICHU I
0 YHclie U
YHUCJIOBBIX
CHUCTEMax OT
HaTypaJbHBIX JI0
JIEVUCTBUTEIIBLHBIX
YHUCEel.

[Ipukuaku onpeneneHue
pa3MePOB 3aBUCUMBIX

ten [IporoTunel 3aganus
5 n3 BIIP.

YmMeHnue
OIICHUBATh
pazmepsl
peaATbHBIX
00BEKTOB
OKPYKarOLIEro
MHpa. Y MEHne
MOJIb30BaThCS
OLICHKOM 1
MIPUKUJIKON TIpU
MPAKTUYECKHUX
pacuerax




AHanu3 Tekcrta, YMeHue
JTarpaMMbl, TaOJUIIBI, U3BJIEKATh
rpaduka. [IporoTuns uH(pOpMaIHIO,
3amanus 6 u3 BIIP. [IPEJICTABICHHYIO
B Ta0JIHIIaX, Ha
auarpamMmmax.
KoopaunnaTtHas npsimast. YmMenue

Pacnosio’keHue Touek Ha

CpaBHUBATh




n/n

HaszBanue
pasjaeJia, TeMbl

Conepxanue ypoka

KoJ-Bo
4acoB

JlaTa
nposeje
HUA

XapaKkTepucTuK
a OCHOBHBIX
BH/IOB
AeATeJIbHOCTH
y4eHHuKa (Ha
YPOBHE y4eOHbD

JedCTBUI)

KOOPANHATHOM IIPSMOM.
IIporoTunel 3aganus 8 us3
BIIP.

OOBIKHOBEHHBIC
npoou,
JIECITHYHEIE
Ipoou u
CMEIIIaHHbIC
YHCa.

10.

11.

12.

13.

14,

15.

16.

17.

JlericTBus
OOBIKHOBEHHBIM
15871
JIECATUIHBIMHA
Ipo0sMu

CrnoxeHue, BBIUUTAHHE,
YMHOKEHHE U JICIICHUE
OOBIKHOBEHHBIX u
JECATUYHBIX APOOEH.
[lopsnok nercTBui.
[IpoToTune! 3ananus 2, 9
u3 BIIP.

S R

YmMenue
HaXOJIUTh
3HAYCHUC
apu(pMETHIECKOT
0

BBIPAKCHHUS C
O0OBIKHOBEHHBIMU
Ipo0siMU 1
CMEIIaHHBIMH
YHCIIaMHU.
Bnanenue
MOHSITHSIMH
OTpHUIIATEITHLHBIC
qHCIIa,
OOBIKHOBEHHASI
pOoOb.

3agauu HA IPOLICHTHI,
[TporoTunsl 3ananus 11
u3 BIIP.

YMeHus pemarb
TEKCTOBBIE
3a/J1a4M Ha
MIPOIIEHTHI,
3a/1auu
MIPAKTUYECKOTO
coJiep KaHusl.

18.

Pemenue 3agau
MIPYU TIOMOIIHA
YpaBHEHUS

[IpoToTunsl 3aganus 3
u3 BIIP.

YmMmeHue
HaXOJHUTh YacTh
YHclia U 9YUCiIo
10 €r0 YacTH.




19.

20.

21.

JlevicTBus B
TTOJIOKUTEITbHBI
MH U

Bce nelictBusg ¢
MOJIOKUTEIHbHBIMUA U
OTPULATEIIbHBIMU

Bnanenue
MOHATHUSIMHA
OTPULIATEIIbHBIE




n/n

Ha3zBanue
pasjaeJia, TeMbl

Conep:xanue ypoka

KoJu-Bo
4acoB

Jara
nposeje
HUSA

XapaKkTepucTuK
a OCHOBHBIX
BH/IOB
AeATeJIbHOCTH
y4eHHuKa (Ha
YPOBHE y4eOHbD

JedCTBUI)

22,

OTPpULATCIIbHBIM
N 4YucCjIaMHt

yucnamu [IporoTuner
3amanusa 1 us BIIP.

yuca,
OOBIKHOBEHHAA
IpOOb.

23.

Teopus
BEPOSITHOCTHU

Pemenue 3amau Ha
BEPOSITHOCTh COOBITUH
(BBIOOp BEpPHBIX
YTBEPKICHUI)
[IporoTune! 3aganus 10
u3 BIIP.

YMeHus perarb
HECJIOKHBIE
JIOTUYECKUE
3a/1a4M, a TAKKE
Ha MPOBEPKY
YMEHUS
HaXOJUTh
MepeCceyYEeHue,
00BeIMHEHHE,
MOJMHOKECTBO B
MPOCTEUIIINX
CUTyalUsX.

24,

25.

26.

Monaynb yucia

[Ipororune! 3aganus 7
u3 BIIP.

VYMenne
OTNIEpUPOBATH
MMOHSTHEM
MOJTyJIb YHUCIIA.

27,

Cummerpus

[Iporotumnsi 3aganus 12
u3 BIIP.

YmMenus
[IPUMEHSATH
FeOMETPUUECKUE
MPEACTaBICHUS
[IPU pELICHUU
MPAKTUYECKUX
3a71a4, a TaKXKe
HAa IIPOBEPKY
HABBIKOB
F€OMETPUUECKUX
MMOCTPOEHHUM.

28.

29.

30.

31.

IToBTOpeHne wu
CHUCTEMATHU3ALUS
MU3yUYEHHOTO

Bapuant BITP

Bapuant BITP

Bapuant BITP

Bapuant BITP

e

OnepupoBatb
MTOHATUSMH:

HaTypaJibHOE
YHCII0, LIEJI0e



32.

33.

34.

marepuaia B 6
KJ1acce

Bapuant BIIP

Bapuant BIIP

Bapuant BIIP

YHCIIO,
OOBIKHOBEHHAS
IpOOB,
JECSITUYHAS
npooOn. Bragets




n/n

Ha3zBanue
pasjaesia, TeMbl

Coaep:xanue ypoka

KoJu-Bo
9acoB

JlaTa
nposeje
HUSA

XapaKTepuCTHK
a OCHOBHBIX
BH/0B
AeATEJbHOCTH
yYeHUKA (Ha
YPOBHE Y4eOHbI
AefCTBUH)




HaBBIKAMH
YCTHBIX U
MIMCbMEHHBIX
BBIYHCJICHUI
Hcnons3oBaTh
MIPU3HAKU
JICIUMOCTH Ha 2,
5,3,9, 10 npu
pellIeHuu 3a1a4
Pemarts 3agaun
pa3HbIX TUIIOB
(1a pabory, Ha
MOKYTIKH, Ha
JIBUKEHUE)
OnepupoBath Ha
0a30BOM YpOBHE
MTOHATHSIMH:
¢urypa, Touka,
OTPE30K, IpsiMasl,
Jyd, JIOMaHHasl,
yrod,
TPEYTrOJIbHUK U
YETHIPEXYTOJIbHU
K’
MPSAMOYTOJIbHUK,
KBaJpar,
OKPYKHOCTb,
KpyT, KyO, map.
N3obpaxars
H3y4aceMble
burypsi
Ilonumars
uH(popmanuio,
MPECTABICHHYIO
B BHUJI€ TaOJIUIIBI,
JuarpamMMbl
[IpumeHnsTh
M3yUYCHHBIC




Ne Ha3zBanue Conep:xkanue ypoka Koua-Bo Jara | XapaKkTrepHuCTHK
n/m | pasaeyia, TeMbl 4yacoB | mpoBeje| A OCHOBHBIX
HUA BU/10B
AeSITeJIbHOCTH
yYeHUKA (Ha
YPOBHE Y4eOHBbI
AefCTBUH)
HOHSATHS,
pEe3ybTaTHI,
METOJIbI 1JI51
penieHns 3anad
MPAKTUYECKOTO
Xapakrepa
Pematp
HECJIOKHBIE
JIOTUYECKHUE
3a/1a4d METOJIOM
pacCyX ICHUI
[IpoBoauth
JIOTUYECKHUE
000CHOBaHUS
MaTeMaTUYECKUX
YTBEPKIACHUAN
TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA
No HasBanmue Conepxanue | Kou-Bo Jara XapaKTepucTHKA
n/ pa3jaeja, TeMbl YpOKa 4yacoB | mpoBeae OCHOBHbIX BU/10B
n HUS AeSITeJIbHOCTH
YYEHUKA (HA ypOBHe
Y4eOHBbIX AeiiCTBHA)
1. | Bce neiictBus ¢ BxoxHoe 1 Bnanenue nousatusiMmu
palMOHAIBHBIMU TECTUPOBAHUE «OTpHULIATEIIBHOE
2. | 4uCiIamu, [IporoTunel 1 YHUCIION,
3amanus 1 «OOBIKHOBEHHAs
3. [IporoTHIisl 1 IpoObY, «IeCATUIHAS
3aganus 1 IpoOb»,
4, [TpoTOTHIIEI 1 BBIYUCIIUTEIbHBIMU
samanus 1 HaBBIKAMHU
S. [IporoTunsi 1
3agaHus 2
6. [IporoTunsl 1
3agaHus 2




Penienue

[TpoToTursl

YMeHue pemarb




«JITPAKTUYECKAS MATEMATUKA»
7 KJACC (34 yaca B roa, 14 B HejeJ110)



Ha3Banmue Conepxanue | Kou-Bo Mara XapakTepucruka
pasaeia, TeMbl Ypoka 4yacoB | Iposeae OCHOBHBIX BH/I0B
HUS NeSITeJIbHOCTHU
yueHUKa (HA ypOBHe
Y4eOHBbIX AeiicTBU)
YpaBHEHUI 3amaHus 3 JIMHEWHBIE YPABHEHUS U

8. (JIuHEliHbIE, Mpotorm: 1 ypaBHezmﬂ CBOJISIIIIUECS
IPOU3BEICHUE K JTIMHEHHBIM
MHOUTEIEH) 3afanns 3

9. | JImarpammsi, [TIportoTursl 1 Bnanenune HaBbikaMu
rpaduku, 3a1aHus 3 W3BJICUCHUS U aHATIHN3a
TaOJINIIBI, TEKCT uHpopMauu u3

10. TIpoToTHITH 1 tabmui, rpadgukos. U1

I— ompeieNICHUE
CTaTUCTUYECKUMH
XapaKTepUCTUKAMHU
11. IIporoTumsl 1 JTAHHBIX. V MeHIS
3aanms 10 U3BJIEKATH
uHdopmaIuio,

12. [IporoTubl 1 IIPEJICTAaBICHHYI0 Ha

3agaHus 15 IUarpaMmax, a TakxKe
BBIMIOJIHATh  OIICHKH,
MIPUKUIKH.
[IpencraBisaTh JaHHBIE
B BHJIE TaOJIMIIL,
auarpamm, rpadukos.
YMeHune u3BNeKaTh u3
TEKCTa HEOOXOIUMYIO
uH(dopmaIuio, 1eaTh
OIICHKH, PUKUKH TIPU
MPAKTUYECKUX
pacyérax.

13. | Exnannsl [TporoTumnsl 1 Bnanenne ocCHOBHBIMU
U3MEPEHUS, 3amanus 4 €MHULIAMU U3MEPEHUS
MePEBO/I U3 OJTHUX JUTUHBI, TUIOIIAIH,
€IMHULl U3MEPEHUSI 00BEMa, MaCCHI,

B JIpyTHE BPEMEHU, CKOPOCTH.

14. | ITpotieHTHI [TporoTumnsl 1 Pemenne TekCTOBBIX

3aaHus 5 3a/1a4 Ha MPOLEHTHI.

15. [IpoToTumnsl 1

3a7aHus S




16.

17.

Oynakuus. 'paduk
JIMHENHOU
byHKIINN

[TpoToTursl
3a/aHus 8

[TIportoTursl

Brnanenue noHsaTusmMu
«pyHKIMSY, «TpaPuK
GbyHKIUN», «CIO0COObI
3a7aHus QYHKIIUN




Ne Ha3Banmue Conepxanue | Kou-Bo Mara XapakTrepucruka
n/ pa3jaeja, TeMbl YpPOKa 4yacoB | mpoBene OCHOBHBIX BH/10B
n HHUSA NesiTeIbHOCTH
yuyeHHKa (HA ypOBHe
Y4eOHBbIX AeiicTBU)
3a1aHus 8

18. | Koopaunatnas [IporoTunsi 1 YMEHUE CPaBHUBATH

npsMast. 3aganus 12 O0OBIKHOBEHHBIE APOOH,
JECATUYHBIC POOH U
CMEIIaHHBIC YUCIIA.

19. | Haxoxnenue [IporoTumnsl 1 YMeHne BBIITOIHATD
3HAYEHUN 3amanus 13 npeoOpa3oBaHUs

20. | BeIpaXkeHus [TporoTums 1 OYKBEHHBIX BBIPXKCHUM

3aganus 13 C UCII0JIb30BAaHUEM

21. [TpoToTHIBI 1 dhopMmyI1 COKpalEHHOTO

3aganud 13 YMHOJXCHHUA.

22. | CraTtuctuka u [TpoToTHmsl 1 YMeHue pemarb
Teopus 3aanus 6 HECJIOKHBIE JIOTHYECKUE
BEPOSITHOCTH 3a/1auu, a TaKXKe

HAXOJIUTh MIEPECeUCHHUE,
00BEeTUHEHHE,
MOJIMHOKECTBO B
MPOCTEUIIINX
CUTyaIMsIX.

23. | Pemenue [IpoToTHmsl 1 YMeHue onepupoBaTh
F€OMETPUUECKUX 3agaHus 13 CBOMCTBAMU

24. | 3amay. [IpoToTHmsl 1 r€OMETPUYECKUX

3amanus 14 ¢buryp, 3HaHUE

25. [TpoToTHIBI 1 TCOMETPHUYCCKHUX

3amanus 14 (haKTOB U yMEHHUE
MIPUMEHSATh WX Ha MPU
pEIIeHUH
r€OMETPUYECKUX 3a]1a4.

26. | Pemenue [IpoToTHmsl 1 YMenue pemarb
TCKCTOBBIX 3a1a4 3agaHus 16 TEKCTOBBIC 32/1aYU Ha

27. | Ha [TporoTums 1 MIPOU3BOAUTEIIBHOCTD,
MPOM3BOMUTEIBHOC | 347101114 16 BUIKEHHE.

Th, IBUKCHUE
28. Tunosoi 1

BAPUAHT




29.

30.

Pemenue
THUMOBOTO
Bapuanra BIIP

Tunosoit
BAPUAHT

Tunosoii
BapUaHT




Ne Ha3Banmue Conepxanue | Kou-Bo Mara XapakTepucruka
n/ pasaeia, TeMbl Ypoka 4yacoB | Iposeae OCHOBHBIX BH/I0B
1| HUSA AeATeJIbHOCTH
yueHUKa (Ha ypOBHe
Y4eOHBbIX AeiicTBU)
31. Tunosoit 1
BAPUAHT
32. Tunosoit 1
BAPUAHT
33. Tunooii 1
BAPUAHT
34. TumnoBoi 1
BAPUAHT
TEMATHUYECKOE IINTAHUPOBAHUE KYPCA
«(ITPAKTUYECKAA MATEMATHUKA»
8 KJUIACC (34 yaca B roa, 14 B HejeJ110)
Ne Ha3Banue Conepxkanu | Koa-so |  [lara XapakrepucTuKa
n/ pa3zaeia, TeEMbI € YpPoKka 4acoB | ImpoBejae OCHOBHBIX BH/10B
I HUSI AeSITeJIbHOCTH YYEeHHKA
(Ha ypoBHE y4eOHBIX
neicTBUH)
Bce netictBus ¢ Bxonnoe 1 Bnanenue nousstusimMu
palMOHAIBHBIMU TECTUPOBAHU «OTPHULATEIIBHOE YUCIIO,
YHUCIIaMH, e «OOBIKHOBEHHAs JIPOObY,
[IpoToTumnsl 1 «llecaTUYHas 1pooby,
3agaHus 1




[TpoToTursl
3amanus 1

BBIYUCIMNTCIBbHBIMHA
HaBbIKaMH




4, [IpoToTHMBI
3amanus 1
5. | Pemenue IIporoTumsl YMeHue penars JIMHEWHbIE
YpaBHEHUI 3a1aHus 2 YpaBHEHHUS W YypaBHCHUS
6. | (JiuHeliHbIE, [IpoToTHnsl CBOJSIIMECS K TMHEHHBIM
IPOU3BEICHUE 3aaHus 2
MHOXHUTEIEH)
7. | Pemenue 3amaun [IpoToTHnsl YMeHue peuars 3aa4u Ha
HA 4aCTU 3agaHus 3 4acTu
8. [TpoToTHIBI
3amaHus 3
9. | ®yukmus. ['paduk | [IpoToTHBI Bnanenue nonstusmMu
JIMHEWUHOU 3aaHus 5 «pyHKIUA», «rpapuk
GyHKUIMN (GyHKIUN», «CIIOCOOBI
3a/1aHus PYHKITUNY
10. [IporoTunsl
3aJaHus 5
11. | Anarpammel, IIpoToTumsl Bianenue HaBBIKaMU
rpadukuy, TaOIULbI | 3agaHus 6 M3BJICYEHUS W  aHAJIA3a
uHpopmanuu u3 TaOIUL,
12. [TpoToTurnsl rpadukoB. U ompeneneHue
sajganus 7 CTaTUCTUYECKUMHU
XapaKTepUCTUKAMU
JAHHBIX.
13. | KoopaunatHas [IpoToTHnsl CpaBHeHue
npsimas. 3amaHus 8 JNEUCTBUTEIBHBIX YHCET
14. | HaxoxnaeHue [TpoToTums IIpeobpazoBanue
3HAYEHUN 3amaHus 9 OYKBEHHBIX
15. | BeIpaxkeHus ITporoTumnsl JIpOOHOpAIIMOHATBHBIX
3agaHus 9 BBIPAKCHUN
16. [TpoToTHmbI
3amaHus 9
17. | CraTtuctuka u [IpoToTHmsl YMeHue B mpocTenmmx
TEOpHUs 3aganus 10 cayyvasx OIIEHUBATh
18. | BEpOATHOCTH ITIpoToTumnsl BEPOSTHOCTH COOBITHS.
3aganus 10
19. | IIpomeHTHI [TIpoTtoTursl Pemienue TekcTOBBIX 337124
3aganus 11 HA IIPOLIEHTHI, B TOM YHUCIIE




20. [IpoToTunsl Y 33/1a44 B HECKOJIBKO
3aganusa 11 IIENCTBUN
21. | Pemienue IIporoTumsl YMeHue onepupoBaTh
F€OMETPUUECKUX 3amanus 12 CBOMCTBAMU
3aaad. [IpoToTHnsl reOMeTpUYECKUx Quryp,
3amanus 13 3HAHUE FEOMETPUUECKHUX
(bakToOB U yMEHHE
MIPUMEHSTH UX Ha TIPU
pPELIEHNH T€OMETPUIECKUX
3a1ad4.
22. | T'eomerpuueckue | [IporoTumst
BBICKAa3bIBaHUA UX | 3amanus 14
aHau3
23. | Pemenue IIporoTumnsl YMeHue onepupoBaTh
F€OMETPUUECKUX 3aganus 15 CBOWMCTBAMU
24. | 3amad. [IporoTunel reOMEeTPUUYECKUX QUTYp,
3aganus 17 3HaHUE F€OMETPUUECKUX
(aKkTOB U yMeHUE
MIPUMEHSTH UX Ha TIPU
pPELIEHNH T€OMETPUUYECKHUX
3a1ad4.
25. | AHanmu3 TeKcTa [IpoToTumnsl YMeHHUE U3BIEKATh U3
3amanus 16 TEKCTa HEOOXOJUMYIO
uHdopmaIuio,
MIPEACTABIIATH TAHHBIC B
BUJIC AUarpaMM, TpaduKoB.
26. | Pemenue [IporoTunsl YMeHnue pemars
YpaBHEHHI 3aaHus 2 KBaJIpaTHbIE YpaBHEHUS
(xBazipaTHBIC)
27. | Pemenune [IpoToTHnsl YMeHHe peraTb TEKCTOBBIE
TEKCTOBBIX 3aJ1a4 3aganug 18 3aJlauM Ha
Ha POU3BOAUTEIILHOCTD,
IIPOU3BOIUTEIBHOC JIBUKCHHE.
Tb, ABUKEHUE
28. | Pemenue BapuanTa | TumnoBoit
BIIP BapuaHT
29. Tunooi
BAPHUAHT
30. TunoBoii




31.

32.

33.

34.

BapHUaHT

Tunosoii
BAPUAHT

Tunosoii
BAPUAHT

Tunosoii
BapUaHT

Tunosoii
BapUaHT

TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA

«[MPAKTHYECKAS MATEMATUKA»
9 KJIACC (34 yaca B roa, 14 B HeeJ110)

Ne Ha3zBanue Conepikanue Koaso| Jlatra | Xapaxkrepucruka

n/ pa3zaeja, TeMbl YpPOKa qacoB | nposeae | OCHOBHBIX BU10B

1| HUSA AeATeJIbHOCTH

YYeHHKA (HA
YPOBHE Y4eOHBIX
neiicTBUH)
1. Bxonnoe 1
BBoaHoe 3aHsATHE
TECTUPOBAHUE

: PeanpHas [Ipororumner 1 YMeHue

3. | MatemMaTuka. 3aganusa 1-5 1 NIPUMEHSTh

4. | Penienue 3amau 1 MOJIyYCHHBIC

5. | MPaKTHUYECKOro 1 3HaHUA NPU

6. | comepKaHus 1 pelIeHun




1. 1 MPaAKTUYECKUX

8. 1 3a1au

Q. 1

10. | Bce netictBus ¢ [IporoTumnsr 1 YmMmenue
palMoOHAIBHBIMU | 3a7aHUS 6 BBIYUCIISATD

11. | yucnamuy, IIporoTumnsl 1 3HAYECHUE
KOOpAWHATHAs 3anaHus 7 BBIPAXKEHUSI,
npsiMasi. OTpEeNesITh

3HAYEHUU TOUKHU
Ha KOOPJIMHATHOMN
IIPSMOM.

12. | Beruucnenue ¢ [TpoToTHumsI 1 Breimonnenue
KOPHSIMU U 3aaHus 8 npeoOpa3zoBaHui

13. | CTENEHAMH. [IporoTwHmb 1 BBLIPAKEHUH
Yaopouienue 3a7aHus 8 HCTIOJIb3YS
anredpandecKux CBOMCTBa KOpHS,
BBIPAKCHUMU. CTEIICHHU.

14. | Peienue [IpoToTunel 1 YMeHue pemarb
KBaJIpaTHBIX 3ajaHus 9 KBaJ[paTHbIE
YpaBHEHHI YpaBHEHHUS

15. | Pemenne 3anay no | [IpoTotumnst 1 YMenue
CTaTUCTUKE U 3aganus 10 ONPENEIIATh
TEOpUHU BEPOSATHOCTD
BEPOSITHOCTH COOBITHS

16. | I'paduku dpynkiuit | [lpoToTuns 1 3HaHue rpaduKoB

3aganus 11 byHKUMIA, yMEHUE

17. IIporoTumsl 1 COIIOCTaBUTh

3aganus 11 rpaduk dpopmyie.

18. | 3aBUcuUMOCTH [TpoToTunel 1 YMenue
MEXIY 3aganus 12 MIPOU3BOAUTH
BCJIMINHAMU. dJIEMEHTapHbIE
DopmybL. pacyeTsl 1Mo
Pacuetsl o bopmyam.
dbopmynam.

19. | HepaBeHcTBa. [IpoToTursl 1 YMeHue pemarsb,
CucreMmsbl 3aganus 13 JIMHEUHBIE

20. | HEpaBEHCTB. [IpoToTursl 1 HEpPaBEHCTBA,
Pemntenue 3aganug 13




21. | TUHENHHBIX [TpoToTumsl 1 CUCTEMBI
HEpaBeHCTB (MeToA | 3aaaHus 13 HEPABEHCTB
HMHTEPBAJIOB)

22. | TpeyroJbHUKH. [TpoToTunel 1 YMeHue pemarb
Pemenue 3amau 3aganus 15 F€OMETPUYECKHUE

23. [TpoToTHumBI 1 3a/1a4M Ha

3aganus 15 NIPUMEHEHUE
CBOWCTB
TPEYroJIbHUKA
24. | [Iporpeccun [IpoToTunel 1 YMeHue pemarb
3amanus 14 3aJ1auM Ha
MIPOTPECCUH

25. | OKpY>KHOCTBb, [TpoToTunel 1 YMeHue pemarb
xopJa, 3aganug 16 F€OMETPUYECKHUE

26. | KacarenbHas, [IpoToTurisl 3aJlaui Ha
LICHTpaJIbHbIC U 3amaHusa 16 IIPUMCHCHUE
BITMCAHHBIC YTJIBI CBOICTB

OKPYXHOCTH U
YTJIOB.

27. | Ilmomamu. [IporoTumnsl 1 YMeHue pemath
Pemenune 3amau Ha | 3amanus 17 F€OMETPUYECKHUE
HaXO0XXJICHUE 3a/1auu Ha
TUTOIAICH. BBIYHCIICHUE

IJTOIAJIEN

28. | 3agaun Ha [TpoToTunel 1 YMenue pemarb
KJieTyaToil Oymare | 3aganus 18 reOMETPUYECKUE

3a/1auu

29. | l'eometpuueckue | [IpoToTumns 1
BBICKa3bIBaHUA UX | 3anaHus 19
aHanu3

30. | Pemiennie Bapuanta | TunoBoii BapuaHT 1

31.|OI'D TumoBoit BapuaHT 1

32. TumnoBoii BapuaHT 1

33. TumnoBoii BapuaHT 1

34. TumnoBoli BapuaHT 1




YYEBHO-METOANYECKOE COIMPOBOXIAEHUE KYPCA
«ITPAKTUYECKASA MATEMATHUKA» B 5-

9 KIIACCAX
HopmaTuBHBIEe JOKYMEHTBI
1. ®enepalibHBIN TOCY1apCTBEHHBIN 00pa30BaTENIbHBIN CTAHAAPT OCHOBHOTO OOILIEr0
o0pa3oBaHUs.
2. [IpumepHasi ocHOBHasg oOpa3oBaTenbHas MpoOrpaMMa OCHOBHOTO  OOIIEro
o0pa3oBaHUs.
3. DopMHpPOBaHUE YHUBEPCAIBHBIX YUEOHBIX I€CTBUI B OCHOBHOM IIKOJIE :

cuctema 3ananuii / A. I'. Acmomnos, O. A. Kapabanoa. — M. : I[Ipocsemenue, 2010.

Y4e0HO-MeTOAUYEeCKUIT KOMILICKT

1. Marematuka 5-6  kjmacchl.  YueOHMKM i 00meoOpa3oBaTeNbHbIX
opranmzanuuii / A.I'. Mepaisik, B.b. [lononckuii, M.C. Sxup. — M.: Benrana-
I'pad, 2015

2.  T'eomerpus 7-9 knaccel. YueOHUKH JUIs1 00111€00pa30BaTEIbHBIX OPraHU3alMUN
/ A.I'. Mep3insk, B.b. [Tononckuii, M.C. Axup. — M.: Benrana-
I'pad, 2015

3. Anrebpa 7-9 knaccel. Y4eOHUKHU Uil 00111€00pa30BaTENbHBIX OpraHUu3aluuii /
A.I'. Mep3nsk, B.b. [Tonmonckun, M.C. fxup. — M.: Benrana-
I'pad, 2015

4, Marematuka: nporpammsbl: 5-11 knaccsl/A.I'. Mep3insk, B.b. [Tononckwuii, M.C.

Sxup u np.— M.: Benrana-I'pad, 2016. — 152 c.

JlonosIHUTe IbHAS JINTEpaTypa

1. AraxanoB H. X. Maremaruka. Becepoccutickue onmumnuansl. 5-11 kmacesr / H. X.
Araxanos. - M.: [Ipocsenienne, 2010.

2. ApytionssH  E. b. Maremarnueckne AMKTAaHTBI g 5-9 KiaccoB: KHUTa IS
yuutens. / E. b. Apytionss. - M.: IIpocsemenue, 2010.

3. Bonosuu M. b. Kittou k noHnmanuio matemMatuku. 5-6 kinaccel / M. b. Bonosuu.-
M.: AxBapuym, 2010.

4, JlxymaeBa O. A. Marematuka. 5 kiacc, 6 kiacc: noypouHoe mianupoanue / O.
A. Jlxxymaesa. - Caparos: JIuneii, 2010.

5.KoBanenko B. I'. /I[utakTnyeckue urpsl Ha ypoKax MaTeMaTUKKU: KHATA JUJISL YUUTEIS
/B.I'. KoBanenko. - M.: [Ipocsemenue, 2010.

6.®aproB A. B. Maremarnueckue onummuanbl B mikone. 5-11 kmaccest / A. B.
®apkos. - M.: Aipuc-IIpecc, 2010.



7.YecniokoB A. C. JlugakTuueckue MaTepuaibl 10 MaTeMaTuke 1 5 kiacca, 6 kiacc /
A. C. Yecnokos, K. 1. HemkoB. - M.: Knaccukc Ctuiab, 2010.
8.Ilapeirun M. @. 3agaum Ha cMEKalKy. 5-6 KJacchl: TOCOOUE JJISl yUaluXcs
oOmeoOpa3zoBarenbHblx yupexaenuit / WM. ®. Hlapeirun, A.B IlleBkun. - M.:
IIpoceenienue, 2010.
9.51 uny Ha ypoK MaTeMaTUKH: 5 Kjacc: KHUTa /uig yuutens / coct. U. J1.
Conogeiiuuk. - M.: Ilepoe centsi0ps, 2010. - (bubnmoreka «IlepBoro ceHTIOps»).
ABTOpCKHE ITPOTPAMMBI
10. PaGouast mporpamma o yueOnuky H.f.Bunenkuna, B.1.2Koxoga,
A.C.Yecnoxkona, C.W.IBapudypra (aBTopsl — coctaButenu O.C.Ky3Hemona,
JL.LH.AGo3HOBa, I'.A.®@enopoBa).
11.Anre6bpa. 7 wimacc: y4eb. i oOmieoOpa3oBaT.  OpraHM3alldi
[FO.H.MakapsiueB, H.I'Munaiok, K.M.HemkoB, C.b.CyBopoBa]; mnoa pen.
C.A.TemsaxoBkoro — M.: IIpocsemenue, 2015
12.  Anre6pa. 8 wimacc: yueb6. s 00mieoOpa3oBaT.  OpraHU3AIMiMA
[FO.H.MakapsiueB, H.I'Munngok, K.JM.Hemko, C.b.CyBopoBa]; mom  pexn.
C.A.Temsaxoskoro — M.: IIpocsemenue, 2015
13. Anre6pa. 9 wmacc: yueb6. g 00mieoOpa3oBaT.  OpraHU3AIMMA
[FO.H.MakapsiueB, H.I'Munnmok, K.JM.HemkoB, C.b.CyBopoBa]; mom  pen.
C.A.TensxoBkoro — M.: ITpocsemenue, 2015
14. JlumakTudeckue MaTepuabl 1Mo anreope ms 7-9 kimacca / b.I'.3uB,
B.A.T'onpany — 13-e u3a. — CI16.: «Ilerpormud»: «Bukropus mirocy, 2013
15. PaGouas Terpanp mo anrebpe. 7 knacc: k yueonuky HO.H.MakaperueBa u ap.
«Anrebpa. 7 knacey. ®I'OC / T.M.Epuna — M.: Dx3amen, 2015
16. PaGouas Terpanp mo anredpe. 8 kmacc: k yaeoOnuky FO.H.Makapsraesa u nip.
«Anrebpa. 8 xkmacey. ®I'OC / T.M.Epuna — M.: Dx3amen, 2015
17. PaGouas Terpanp mo anredpe. 9 knacc: k yueonuky HO.H.MakaperueBa u ap.
«Anredpa. 9 knace». ®I'OC / T.M.Epuna — M.: Dx3ameH, 2015
18. TecroBbie MaTepualbl I OLICHKHW KadecTBa oOydeHms. AnreOpa. 7 kimacc /
N.J1.T'ycera, C.A.Ilymkun, H.B.PsibakoBa. — M.: «uTemnext-LienTp»,
2013
19. TecToBbIe MaTepHalbl IS OIICHKH KadyecTBa oOydeHus. Anrebpa. 8 kimacc /
N.JI1.T'ycera, C.A.Ilymxkun, H.B.Pri6akoBa. — M.: «uTemnext-LienTpy,
2013
20. TecTtoBble MaTepualibl JIJIsl OLICHKUA KauecTBa oOydeHus. Anredpa. 9 kiacc /
N.JI.T'ycesa, C.A.Ilymkun, H.B.Pri6akoBa. — M.: «Muremnext-Lentp», 2013 21. 30 TecToB
o Mmatematuke: 5-7 kiaccel / C.C.Munaesa. — M.: Dk3aMeH,
2011



22. Jlumaktuueckue Matepualsl o anredpe: 7 kiacc: k yueonuky FO.H.Makapriuena
u ap. «Anreopa. 7 knace». ®I'OC / JI.N.3BaBuy — M..:
Dx3ameH, 2013

23. Jlupaktudeckue Matepuaibl Mo anredpe: 8 kimace: k yueonuky FO.H.Makapsraesa
u 1p. «Anredpa. 8 kimacey. ®I'OC / JI.N.3BaBuu — M..:
Dx3ameH, 2013

24.  JlmpakTudeckue Matepuaibl 1Mo anredpe: 9 kiace: k yueonuky FKO.H.Makapsraesa
u 1p. «Anredpa. 9 kimacey. ®I'OC / JI.N.3BaBuu — M..:
Dx3ameH, 2013

25. AnreOpa: 7 xjacc: KOHTPOJIbHBIC U3MEPUTEIbHbBIE MaTepUAIbI /
IO.A I'ma3koB, M.S.IN'anamBumm. — M.: Dk3amen, 2014

26. Anre0pa: 8 Kj1acc: KOHTPOJIbHBIE U3MEPUTEIbHBIE MAaTEPUAIIBI /
IO.A I'ma3koB, M.S.I'anamBumm. — M.: 9k3amen, 2014

27. Anrebpa: 9 kmacc: KOHTpOJbHBIE U3MepHUTeNnbHbie Matepuanbl / HO.A.I'ma3koB,
M. I'anamBumm. — M.: Dk3amen, 2014

28. Tectsl mo anredpe: 7 kimace: k yueonnky FO0.H.MaxkapsraeBa u ap.
«Anredpa. 7 knace». ®I'OC / 10.A.I'nazkoB, M. . ["anamBunu. — M.: Dx3ameHn, 2011

29. Tectsl mo anredpe: 8 kimace: k yueonnky FO0.H.MaxkapsraeBa u ap.
«Aunrebpa. 8 kimacey. ®I'OC / FO.A.I'nazkoB, M. .[ManamBunm. — M.: Dk3ameH,
2011

30. Tectsl mo anredpe: 9ximace: k yueonuky FO.H.Makaperaesa u nip.
«Aunrebpa. 9 knacey. ®I'OC / FO.A.I'nazkos, M. .[ManamBunmm. — M.: Dk3ameH,
2011

31. CamocTosATenbHBIE U KOHTPOJIbHBIE paboThl Mo anredpe: 7 Kimacc: K y4eOHUKY
FO.H.MakapsiueBa u ap.; noxa pen. C.A.TenskoBckoro «Anrebpa. 7 xmaccy. ®T'OC /
IO.A I'ma3koB, M.A.I'anamBunu. — M.: 9k3amen, 2015

32. CamocTosATelnbHBIE U KOHTPOJIbHBIE paboThI Mo anredpe: 8 Kiacc: K y4eOHHKY
FO.H.MakapsiueBa u ap.; noxa pen. C.A.TenskoBckoro «Anrebpa. 8 kmaccy. ®I'OC /
IO.A I'ma3koB, M. S.IN'anamBuim. — M.: Dk3amen, 2015

33. CamocTosATenbHBIE U KOHTPOJIbHBIE paboThl mo anredpe: 9 kmacc: K ydeOHUKY
FO.H.MakapsiueBa u ap.; noxa pen. C.A.TenskoBckoro «Anreopa. 9 xmacc». @I'OC /
IO.A I'ma3koB, M. S.I'anamBuim. — M.: Dk3amen, 2015

34. CamocTosTeNnbHbIE U KOHTPOJIbHBIC Pa0dOoTHI 10 anredpe. 7 kiacc. /
A.H.Pypyxkun— M.: BAKO, 2014

35. CamocTosTenbHbIE U KOHTPOJIbHBIC pabOTHI 10 anredpe. 8 kimacc. /
A.H.Pypyxkun— M.: BAKO, 2014

36. CamocTodTeNbHbIE U KOHTPOJIbHBIE paboThI 1o anredpe. 9 knacc. / A.H.Pypykun—
M.: BAKO, 2014



37. Wzyuenue anrebpsl B 7-9 kiaccax: nmocooue mis yuutenei / KO.H.Maxkaporues u
ap. — M.: [IpocBemienue, 2011

38. Aunrebpa. 7-9 knacchl: pa3BEepHYTOE TEMATHIECKOE TFIAHUPOBAHKE TI0 TIPOTPaMMe
}O.H.Maxapsiuesa / aBT.-coct. JI.A. Tanmnmna — Boarorpaa: Yuutens, 2012

39. T'eomerpus. 7 kiacc. [loypounsie mnanel Kk yueOHuky AtanacsiHa JI.C. (2013,
302c.)

40. T'eomerpus. 8 kiacc. Koutponsusie padotsl. MenbsaukoBa H.b. (2013, 64c¢.)

41. PaGouas TeTpanb Mo reoMeTpuu. 8 kiacc: Kk yueOHuky ArtanacsHa JI.C. u ap.
I'mazkoB FO.A., Kamaes I1.M. (2012, 160c.)

42. Jlunaktuueckue MaTepuaibsl o reoMeTpui. 8 kiacce. K yueOHuKy
Artanacsana JI.C. - MenbaukoBa H.b., 3axaposa I'.A. (2014, 176c.)

43. Tectol mo reometpuu. 8 kinacc. K yueonuky Aranacsina JI.C. u np. -
3BaBuu JI.U., [Totockyes E.B. (2013, 160c.)

44, Teomerpus. 8 kinacc. [loypounsie mianbl k yuyeOoHuky Atanacsna JI.C. (2012,
365c.)

45. Teomerpus. 9 xnacc. Kontponsasie padotel. MensaukoBa H.B. (2010, 94c.)

46. PaGouas TeTpanb 1o reomeTpuu. 9 kiacc: Kk yueOnuky AranacsiHa JI.C.
u ap. - ['maskoB F0.A., Kamaes I1.M. (2013, 80c.)

47. T'JI3 - roToBbIe nOoMalliHKE 3aAanus. JugakTuaeckue MaTepualbl o reoMeTpuu. 9
kiacc. 3uB b.I'., Meiinep B.M. (2009, 96¢.)

48. Tectol mo reometpuu. 9 knacc. K yueonuky Artanacsina JI.C. u np. -
3BaBuu JIL.U., ITorockyeB E.B. (2013, 128c.) 49. TI'eomerpus. 9 knacc. I[loypounsie

m1aHbl K yueOHuky Atanacsina JI.C.
(2012)

50. T'eometpus. CaMoCTOSTENbHBIE U KOHTPOJBbHBIC paOOTHI: 7-9 kiaccel. MueHckas
M.A. (2012, 144c.)

51. WMsyuenue reomerpuu B 7-9 kiaccax. [locodue nns yuureneii. Aranacss JI.C. u
ap. (2012, 255c.)

CnpaBouHble OCO0OHSI, HAYYHO-TIOMYJISIPHAS U
HCTOPUYECKAs JUTepaTypa
1. baspun U. U., Dpudyc E. A. Crapunnsie 3agaun. — M. :[Ipocsemienue, 1994.

2. I'aBpuiioBa T. [I. 3anumarensHas marematuka : S—I11 knaccel. — Bosrorpan :
Vuurens, 2008.
3. Henman U. 4., Bunenkun H. f. 3a ctpanunamu ydyeOHHKAa MaTeMaTHKH : 5—©6

kiaccel. — M. : [IpocBemenue, 2004.
4, Jleurac I'. I'. Hecrannaptasle 3aaaun no marematuke. — M. : UJIEKCA, 2007.



5. ®apkoB A. B. Maremarndeckue oaummnuaabl B mkode : S—I11 kmacesl. — M. :
Aiipuc-IIpecc, 2005.

6. Ounuknoneans s gerei. T. 11 : Marematnka. — M. :ABanra+, 2003.

7. http:/ www.kvant.info/ Hayuno-nomynsipHsiii pU3MKO-MaTeMaTUYECKUN KypHaII
JUISI IIKOJIBHUKOB U cTyieHTOB «KBaHT» IleyaTHble mocoous

1.ITopTpeThl BEIUKNUX YUEHBIX-MATEMATHKOB.

2.JlemoHcTpanionHeie TaOmumpl 1Mo Temam: «Jlecatnunsie npobu», «CpaBHEHHE,
CJIOKEHME U BBIUMTAHUE IpOOEH C pa3HbIMU 3HAMEHATEISIMUY,
«IIpsAMOYTONIBHBIN NTapauIeIEeIUIEN», « Y TIIB», «/InarpaMMbD.

HNudpopmanuonHbie cpeacTsa
1. Konnexius MeAMapecypcoB, ANEKTPOHHBIC 0a3bl JaHHBIX.
2. laTepHer.
2.1. S uny Ha ypok MareMaTukd (METOIUYECKHE pa3paboTKu). - Pexxum
nocryma: Www.festival.lseptember.ru
2.2. Ypokw, KOHCIIEKTHI. - Pesxum noctyma: Www.pedsovet.ru

Texnnueckue cpeacraa
1. Kowmmbrorep.
2. MynpTuMenuanpoekTop. 3. OKpaH (HA IITaTHUBE WU
HaBECHOM).
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