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IosscHUTEIBLHAA 3AIIUCKA

Pabouas mporpamma 1o maTemMaTHKe COCTaBjieHa Ha ocHOoBe denepaibHOro
roCyAapCTBEHHOT0  00pa30BaTeIbHOIO  CTaHAapTa  OCHOBHOIO  OOIIEro
oOpa3oBaHusl, TPUMEPHON MPOTrpaMMBbl M0 MAaTEMAaTUKE U aBTOPCKOW MPOrpaMMbl
A.T". Mepsnsika, B.B. TTononckoro, M.C. Axup, E. B. Bynxo.

Jlannast pabouasi mporpaMMa OpUEHTHUPOBaHA Ha ydarmmxcs 5-9 KIaccoB H
peanu3yeTcsi Ha OCHOBE CJIEAYIOIUX A0KYMEHTOB:

- MPOrpaMMBbI MO KypCcy MaTeMaTuku 5—9 KIaccoB, CO3JaHHONM Ha OCHOBE
CAVMHOW  KOHIICTIIMM  TPEMOJaBaHUS MaTeMaTHUKH B  CPEIHEH  IIKOJE,
pazpadorannoit A.I'. Mepsnsikom, B.b. Tlomonckum, M.C. SAkupom — aBTopamu
y4€OHUKOB, BKIIIOUEHHBIX B CUCTEMY «AJITOPUTM yCIIEXay;

- CTaHJapTa OCHOBHOTO 00111ero 00pa30BaHus IO MATEMATHKE;

- OOII OOO0.

[Iporpamma cooTBeTcTBYeT yueOHUKY «MatemaTuka» misa  9-9 kiaccoB
oOpazoBarenbHbIX yupexaeHuit /A.I'. Mepsnsk, B.b. Tlononckuii, M.C. Sxup,
E.B. byniko. — M. : Benrtana-I'pad, 2013 r.

[Iporpamma 1mo maTemMaTHKe cocTaBiieHa Ha ocHOBe DyHaameHTaIbHOTO
afipa cojJiepkaHus 00IIero ooOpa3oBaHus, TPEOOBAHUM K pe3yibTaTaM OCBOCHUS
00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTABICHHBIX
B (esiepaibHOM TOCYJIapCTBEHHOM CTaHJIAPTE€ OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y49éTOM TMpeeMCTBEHHOCTH ¢ [IpuMepHBIMH TIporpamMmamMu Uil HadaJIbHOTO
oOmero oOpa3oBaHuMd IO MareMmaThke. B Hell Takke y4YHUTBIBAIOTCS
JTOMUHHUPYIOIINE HIEeW W TojokeHus [Iporpammer pazButuss U (GopMupoBaHUs
YHUBEPCAIBHBIX YyUYEOHBIX JEHCTBUU JUIsi OCHOBHOTO 00IIero oOpa3oBaHus,
KOTOpBIE 00eCIeuynBarOT dbopmupoBaHue POCCHICKOU IpaXX1aHCKOMN
UJCHTUYHOCTH, KOMMYHHUKATHBHBIX KAaue€CTB JIMYHOCTH, M CIOCOOCTBYIOT
(OpPMUPOBAHUIO KIIFOUEBOI KOMIIETEHIIUU — YMEHUIO YYUUMbCSL.

Kypc wmaremaruku 5-9 KJIacCOB  sABisieTCs  (QyHAAMEHTOM IS
MaTEeMaTU4YeCKoro oOpa3oBaHMsl M PA3BUTHS IIKOJBHUKOB, JOMHHHPYIOLIEH
byHKIIMEH TpU ero M3y4eHUHW B ITOM BO3pACTE SBISETCS HWHTEUIEKTyalbHOE
pa3ButThe ydammxcs. Kypc moCTpoeH Ha B3BEIIEHHOM COOTHOIIEHHM HOBBIX W
paHee YCBOSHHBIX 3HaHHMA, 00S3aTEIBHBIX U JOTIOTHUTEIBHBIX TEM I U3YUCHUS,
a TaKXKE YYUTHIBACT BO3PACTHBIC W HWHAWBHUAYAJIbHBIE OCOOCHHOCTH YCBOCHHS
3HAHWH yJaIlIuMUCS.

[IpakTueckass 3HAYMMOCTh IIKOJBHOTO Kypca reoMeTpuud 7-9 Kiiaccos
COCTOUT B TOM, 4YTO MPEAMETOM €€ H3y4YCHHUs SBISIOTCS MPOCTPAHCTBEHHbBIC
GbopMBl M KOJWYECTBEHHBIC OTHOIICHHUS peasbHOro Mupa. B coBpeMeHHOM
oO0IIiecTBE MaTeMaTHIeCKasl MOJrOTOBKa HEOOX0ArMa KaKIOMY YeJIOBEKY, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BeeX chepax u4eTOBEUECKON IeITeIbHOCTH.

['eomerpuss sBHsSETCS OJHUM U3 OMOPHBIX IIKOJIBHBIX MPEAMETOB.
['eoMmeTpudeckne 3HaHUS W YMEHUA HEOOXOAUMBI I W3YyYEHUS JPYTUX
IIKOJIBHBIX JUCIHUIUINH ((r3uKa, reorpadusi, Xumusi, tHopMaTruka u Jip.).

OnHOMt M3 OCHOBHBIX II€JI€H M3y4YEHHUsS TE€OMETPUHU SBIISICTCS DPa3BUTHE
MBIIIUICHUS, TIPEXK/Ie Bcero GopMupoBaHre abCTpaKTHOIO MbIIUIeHUs. B mporiecce



W3Y4YCHUS] TeOMETPpUH (POPMHUPYIOTCS JIOTHUYECKOE U aJTOPUTMHUIECKOE MBIIIICHHUE,
a TaK)Ke TaKUe KauyeCTBa MBIIUICHHS, KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTD U
KpPUTHYHOCTh. [l aganTanuu B COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE
BOXHBIM  (HaKTOpOM  SBIsAETCS  (POPMHUpPOBAHME MATEMaTHYECKOTO  CTHJIS
MBIIIUICHUS, BKJIIOYAIOIIETO B ce0s1 MHAYKIIUIO U JICAYKIHI0, 0000IIeHHE U KOHKPE-
TU3AIlMI0, aHallu3 W  CHHTE3, KJIacCUPUKAIMI0O M  CHUCTeMaTH3allHuIo,
a0bCTparupoBaHUe U aHAJIOTHUIO.

OOyuenne rTeoMeTpuu MaéT BO3MOXKHOCTH INIKOJBHHUKAM HAyYHUTHCS
IJIAHUPOBATh CBOKO JIEATEIBHOCTh, KPUTHYECKH OICHHBATh €€, NPUHUMATh
CaMOCTOSITEIIbHBIE PEIICHUS, OTCTAUBATh CBOU B3IJISIIbI U YOCXKICHUS.

B npoiiecce nzyueHus reoMeTpUU MIKOJIbHUKH YYaTCs U3JaraTh CBOU MBICIIH
SCHO W HWCUYEPNBIBAIONIE, TPHOOPETAIOT HABBIKM YETKOTO  BBITIOJHEHUS
MaTeMaTUYECKUX 3alKCceil, MPU STOM HKCIOJIb30BAHHE MATEeMaTHYECKOIrO S3bIKa
MO3BOJISIET PA3BUBATh Y YUAIIUXCS TPAMOTHYIO YCTHYIO U TUCbMEHHYIO PEUb.

3HAKOMCTBO C HCTOpHEH pa3BUTHS TeOMETPHUU KaK Hayku (popMmupyer y
yYaIuxcs IPeJACTaBICHUS 0 TECOMETPHH KaK 9acTH 00IIeUeI0BEYECKON KYJIbTYpPHI.

3HaYNTEIbHOE BHUMAHHUE B U3JIOKEHUU TEOPETUUECKOr0 MaTepuaia Kypca
YAEISAETCS. €0 MOTHUBAIIUM, PACKPBITUIO CYTH OCHOBHBIX TTOHATHUH, UJI€H, METO/IOB.
OO6y4eHue TOCTPOCHO Ha 0a3e TEOPHUH PA3BUBAOIICTO O0YUCHHS, YTO JOCTHUTACTCS
OCOOCHHOCTSIMU H3JIOKEHUS TEOPETUYECKOro MaTepuaia M YIpPaXKHEHUSIMH Ha
CpaBHEHHME,  aHajdu3,  BBIJCJICHHE  TJIABHOTO,  YCTAHOBJICHHE  CBS3CH,
KJ1IaccupUKaIro, J0Ka3aTelabCTBO, 0000I1IeHrne U cuctematusanuoo. Ocobo
aKIICHTUPYIOTCA  COJEPKATEILHOE  PACKpPhITUE MATEeMaTUYECKUX  TOHSTHUH,
TOJIKOBAaHHUE CYIIHOCTH MAaTEMaTHUYECKHUX METOJ0B W 00JIACTH MX MNPUMEHEHUS,
JIEMOHCTpAIIHsI BO3MOXKHOCTEN MPUMEHEHUSI TEOPETUUECKUX 3HAHUM IS pEeIICHUs
pa3HOOOpa3HbIX  3aJad  OpUKIagHoro  xapaktepa. OcoszHaHue  oOiiero,
CYIIIECTBEHHOT'O SIBJIIETCS OCHOBHOW 0a30¥l JyIsl pelieHus ynpakHeHuid. BakHo
MPUBOJUTL JE€TAJIbHBIE TOSCHEHUS K PELICHUI0 THUIIOBBIX YIPaXHEHUH. OTUM
PaCKpBIBAETCSL CYyTh METOMA, MpejlaraeTcs aJrOpUTM WIJIM IBPUCTHUYECKAas CXema
pelICHUs YIIPAXKHEHU ONPEeIeIEHHOTO THUTIA.

Ieau kypca:

N3yyeHne mMaremMaTWKd B OCHOBHOM WIKOJIE HANpPaBIICHO HA JOCTHUKECHUE
CHEAYIOIINX LIEJEH:

1) B HanpaBJIeHUH JMYHOCTHOIO PA3BUTHA

* pa3BUTHE JIOTUYECKOIO W KPUTHUYECKOTO MBIIUIEHUS, KYJIbTYpbl DPEUH,
CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (GopMHpOBAaHHWE Yy VYYAIIUXCA MHTEJUIEKTyaJIbHOW YECTHOCTH U
OOBEKTUBHOCTH, CHOCOOHOCTH K MPEOJOJCHUI0 MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITEKAIOIIMX U3 OOBIIEHHOTO OTbITA;

* BOCIHUTAHHE KAYeCTB JIMYHOCTH, OOECHEUYMBAIOIIUX COLUAIBHYIO
MOOMJIBHOCTb, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHHUS;



* (opmupoBaHNE KAdyeCTB MBIIUICHUS, HEOOXOMUMBIX JUIsl ajanTaldd B
COBPEMEHHOM MH(OPMAITMOHHOM OOIICCTBE;

* pa3BUTHE HMHTEpPECa K MaTeMaTHYECKOMY TBOPYECTBY M MaTEMaTHYCCKHX
CIIOCOOHOCTEI;

2) B MeTanpeaMeTHOM HANIPABJIEHUH

* (dopmupoBaHHME€  TPEACTABICHUA O  MaTeMaTUKE KaK  YacTu
OOIIEYeIOBEYECKONH KYNbTYPhl, O 3HAYUMOCTH MATeMAaTHKA B Pa3BUTHH
IIUBUJIN3AINHI ¥ COBPEMEHHOTO 00IIIECTBA;

* pa3BUTHE MPEICTABICHUN O MaTeMaTHWKe Kak (hopme OmHCaHUS U METOJE
MO3HAHUSA  JCHCTBUTEIBHOCTH, CO3JaHWE yCIOBUM Uil  MPUOOpETEHUS
MEPBOHAYAIILHOTO OTBITA MATEMAaTUYECKOTO MOJICITUPOBAHNS;

* (QopmupoBaHue OOIMMX CIOCOOOB HMHTEIUICKTYaJIbHON JAESTEIBLHOCTH,
XapaKTEpHbIX I MATeMAaTHUKA W SBJISIONIMXCS OCHOBOM IO3HaBAaTEIIbHON
KyJbTYPBI, 3HAUMUMOW JUISI Pa3IUYHBIX cdep YeTOBEUECKOW eATeIbHOCTH;

3) B IpeAMETHOM HAIIPABJICHUHU

* OBJIAJICHUE MATEMaTHUYECKUMM 3HAHUSMU U YMEHHUSMHU, HEOOXOJIWMBIMU
JUISL IPOJIOJKEHUS] O0yUYeHUs B CTapllied IIKOJIE WM UHBIX 00111e00pa30BaTeNIbHbIX
YUPEKACHUAX, U3YUYCHHsS] CMEXKHBIX IUCLUIUIMH, NPUMEHEHHUS B IIOBCEIHEBHOMU
KU3HH;

* co3laHue (pyHIaMeHTa i MaTeMAaTHYeCKOro pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBIIUICHHUS, XapAKTEPHBIX JJI1 MATEMATUYECKON e TEIbHOCTH.

[IpakTHdeckas 3HAYUMOCTh IITKOJBHOIO Kypca mMareMmaTuku 5-9 KiaccoB
COCTOUT B TOM, YTO MPEAMETOM €€ HW3YYEHHS SIBJISIOTCS MPOCTPAHCTBEHHBIE
(GhOpMBI U KOJMYSCTBEHHBIC OTHOIICHUS PeabHOTO Mupa. B coBpemMeHHOM MuUpe
MaTeMaTH4eckas TMOJrOTOBKA HEOOXOIMMa KaXkJAOMYy 4YeJOBEKYy, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax 4eJIOBEUECKOMN AesTEIbHOCTH.

MaremMatuka SBISE€TCS OJHUM W3 ONOPHBIX MIKOJBHBIX MPEIMETOB.
MaremaTuyeckre 3HAHUST U YMEHUS HEOOXOAMMBI ISl W3y4YeHUsl aiareOpbl U
F€OMETPUM B CTAPIINX KJIACCAX, & TAKKE JIJI1 U3YUYEHUS] CMEXKHBIX TUCIUTUINH.

OnHOM W3 OCHOBHBIX IEJIEH H3YYEHUS] MATEMATUKU SBISECTCS Pa3BUTHE
MBIIIUICHUS, TIPEXK e BCEro (OpMUPOBaHUS a0CTPAKTHOTO MBIIILICHHUS.

B mporiecce nzydeHuss MmaTeMaTHKU TakKe (POPMUPYIOTCS M TaKHe KadyecTBa
MBIIIJICHUS, KaK CHUJIa U THOKOCTH, KOHCTPYKTUBHOCTh U KPUTUYHOCTb.

B mporecce n3ydeHuss MaTeMaTuKu yUYeHUKH 5-9 KIIacCOB ydaTcsl U3Jararh
CBOM MBICIH SICHO U HCYEPIBIBAIOIIC, MPUOOPETAIOT HABBIKM YETKOTO U
rPaMOTHOI'O BBIIIOJIHEHUSI MAaTEMaTHYECKUX 3aIlMCEU, MPU 3TOM MCIIOJIb30BAHUE
MAaTEMATHUYECKOTO SI3bIKa MTO3BOJISIET PAa3BUBATh Y YUAIIMXCS TPAMOTHYIO YCTHYIO U
MMUCHbMEHHYIO PEUb.

3HAaKOMCTBO C HUCTOpPUEN pa3BUTHS MAaTEeMaTUKH KaKk HaykKu (opMmupyer y
ydalmmxcsi TpeACTaBlIeHUs] O MaTeMaTHKe KaK 4YacTH OOIleueIoBEeYeCKOM
KYJIbTYPHI.



3HAUUTEIPHOE BHUMAHUE B HM3JI0KEHUU TEOPETUYECKOT0 MaTepuaa Kypca
yIAEIAETCS €ro MOTUBAILIMH, PACKPBITUIO CYyTH OCHOBHBIX MOHSTHH, UEH, METO/IOB.
OOyueHue MocTpoeHo Ha 0a3ze TEOPUH PA3BUBAIOIIETO 0OYUYEHUS, YTO IOCTUTACTCS
OCOOEHHOCTSIMU H3JI0KEHHUSI TEOPETUYECKOr0 MaTephalia U YHpaKHEHUSIMU Ha
CpaBHEHHWE,  aHaJM3,  BBIJEJICHUE  TJABHOTO,  YCTAHOBJIEHUWE  CBS3EH,
Kiaccudukaiymo, o6oOmeHne u cuctemMaruzanuio. Oco0o  aKIEeHTUpyeTcs
COJIepKaTelIbHOE PACKPHITUE MAaTeMAaTUYECKUX MOHATHUM, TOJKOBAHUE CYIIHOCTH
MaTeMaTHYeCKUX METONOB U ofnacTh HX M[PUMEHEHHs, JEMOHCTpaIus
BO3MOYKHOCTEl TMPUMEHEHUs TEOPETUUYECKUX 3HAHUM [UIsl pEelIeHHs 3aaad
NPUKJIAJAHOTO XapakTepa, HalmpUMep, PEIICHHE TEKCTOBBIX 3ajay, JACHEXHbIE U
IPOLEHTHBIE PACYeThl, YMEHHE IOJB30BAaThCS KOJIMYECTBEHHON HH(OpMaLneH,
NPEJICTAaBICHHON B pa3lW4HBIX (hopMax, yMEHHE «4uTaTh» rpadpuku. OcozHaHue
oOLIEero, CyIIECTBEHHOIO SIBJSIETCS OCHOBHOW 0a30il JIsl penieHusl yrnpaKHEeHUH.
BaxHO MpUBOIUTH JE€TalbHbIE MOSCHEHUS K PELICHUIO THUIOBBIX YNPaKHEHUH.
OTUM pacKpbIBaeTcs CyThb METOJAA, NOAXOAa, IpeNaraeTcsi ajlropuTM WM
IBPUCTHYECKAS CXEMa PELIEHUs YIPAKHEHUI ONPEIEIEHHOrO THIIA.

C TOYKM 3peHHs BOCIHUTAHUS TBOPUYECKOM JIMYHOCTH, OCOOEHHO BaXKHO,
4YTOOBl B CTPYKTYPY MBIIIJICHUS YYallUXCsl, KPOME aNrOPUTMHUUYECKUX YMEHUH U
HABBIKOB, KOTOpbIe COPMYIHUPOBAHBI B CTAHIAPTHBIX TNpaBWwiIaX, (Gopmynax u
aIrOpUTMax JEUCTBUM, BOIUIM 3BPUCTHYECKHE NPUEMBI Kak OOIIEro, Tak H
KOHKPETHOTO Xapakrepa. JTU NPUEMBI, B YaCTHOCTH, (POPMUPYIOTCS IPH MOUCKE
pelIeHus 3aa4 BBICIIUX YPOBHEW CIOXHOCTU. JlJisl amantaniu B COBPEMEHHOM
MH()OPMAITMOHHOM OOIIECTBE Ba)XXHBIM (DAKTOPOM  SBIISIETCS  (POPMUPOBAHUE
MaTE€MaTUYeCKOro CTWJIS MBIIUICHUS, BKJIIOYaroniee B ce0s UHAYKIUIO U
JNeAYKIUI0, 00001IeHnEe U KOHKPETU3ALNIO, aHAIN3 U CUHTE3, KIACCU(PUKALMIO U
CUCTEMaTHU3ALIMIO0, a0CTPAarupOBAHNUE U AHAJIOTHUIO.

OOyueHre MaTeMaTUKH JaéT BO3MOXHOCTh IIKOJIBHUKAM HayYUThCS
IUIAHUPOBATH CBOKO JESATEIBHOCTb, KPUTHYECKH OLICHMBATh CBOIO JIESTEIIBHOCTD,
IPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS, OTCTauBaTh CBOM B3IJISAbl U YOCKICHUSI.

3HaKOMCTBO C UCTOpPHEH pa3BUTHsI MaTeMAaTHKH KaKk HayKu (HOpMHpYET y
yyaluxcs MpeJCTaBlICHUs O MaTeMaTMKe KaK 4YacTH 0O0IledyesoBe4eCKon
KYJbTYPBI.

3HaYUTENIbHOE BHUMAaHUE B H3JI0)KEHUU TEOPETUYECKOT0 MaTrepuaa Kypca
YIAEAETCS €ro MOTUBALIMM, PACKPBITUIO CYyTH OCHOBHBIX MOHSATHH, UIEH, METO/IOB.
OO0yueHue MOCTPOCHO Ha 0a3e TEOPUH Pa3BUBAIOIIETO O0YUEHHS, YTO JOCTUTACTCS
OCOOEHHOCTSIMU H3JI0KEHUSI TEOPETUYECKOr0 MaTepualia U YHpaKHEHUSIMU Ha
CpaBHEHHWE,  aHaJi3,  BBIJEJICHUE  TJABHOTO,  YCTAHOBJEHUE  CBS3EH,
Kiaccudukanuo, o0o0menne u cucremaruzauuio. Oco00 aKIEeHTHpPYeTCs
COJIepKaTelIbHOE PACKPBITUE MAaTEMAaTUYECKUX MOHATHUM, TOJKOBAHHUE CYILIHOCTH
MaTeMaTHYeCKUX METOJOB M O0JacTh HX M[PUMEHEHHs, JEMOHCTpaIus
BO3MOYKHOCTEl TPUMEHEHUs TEOPETUYECKUX 3HAHUM [UIs pEelIeHHs 3aJad
NPUKIATHOTO XapakTepa, HalpuMep, pelleHHue TEKCTOBBIX 3a/]ay, JCHEXKHbIE U
IPOLEHTHBIE PAcyeThl, YMEHHE IOJB30BAaThCS KOJMYECTBEHHON HH(OpMaLneH,
IPEJCTaBICHHON B pa3IMYHbIX (hopMax, yMEHHE «4uuTaTh» rpapuku. OcozHaHue
OO0IIIero, CYIIECTBEHHOTO SIBISIETCS OCHOBHOW 0a30¥l JjIsl perieHus: yrnpaKHEeHUH.



BaxxHO NmpUBOAUTH NETAIbHBIE MOSICHEHUS K PEIICHUIO TUMOBBIX YIPaXKHEHUM.
DTUM packpbIBaeTcs CyTh METONA, MOAXO0/a, MpEAJiaraeTcsi ajiropuT™M WU
ABPUCTHYECKAsl CXeMa pelIeHUs yIPaKHEHUN OMpeIeJICHHOTO THTIA.

OO0mas xapakTepuCTHKA Kypca MaTeMaTHKH B 5-9 Kjaccax

Conepxanue maTemMaTH4eckoro odpazoBanus B 5-9 kjaccax mpeacTaBieHO
B BUJIE CJEAYIOIIUX COJEPKATEIbHBIX pa3lieNoB: «Apugmemukay», «Hucnosvie u
OyKeennvle sviparicenusn. Ypasnenui», «I eomempuueckue guzypol. Hzmepenue
2eomempuieckKux Geauduny, «jemMeHmsl CMAaAmuCmuKku, 6eposmHoCmu.
Komobunamopnuie 3adauuy, «Mamemamuka 6 UCMOPUYUECKOM
pazeumuun.» »Anzeopay, «ducnoevie muoxncecmearn, « Oynkyuuy, «nemenmot
NPUKTAOHOU MAMEMAMUKUY, «Anzedpa 6 ucmopuueckom pazeumuny

Conepxanue pasnena «Apugpmemuka» ciyxut 0a3ou Uisl JabHEUIIETO
U3YYCHUS] YYallUMHUCS MATEMaTUKH M CMEXKHBIX JUCIUIUIMH, CIOCOOCTBYET
Pa3BUTHUIO  BBIYMCIHUTEIBHON  KYJBTYPBI U JIOTUYECKOTO  MBIIIJICHUS,
(GbOpMHpPOBAHUIO YMEHHMS TOJB30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEAHEBHON >Xu3HU. Pa3Butune
MOHATHSL O YHUCJE CBSI3aHO C M3YYEHUEM PALMOHAIBHBIX YHCEN: HATypalbHBIX
yucesd, OOBIKHOBEHHBIX UM  JIECATUYHBIX  JpOOEH, TOJNOXKHUTEIbHBIX U
OTPULIATENBHBIX YUCET.

Conepxanue paznena «Hucnosvie u Oykeennvle eviparxcenusn. YpagHeHus
dbopMupyeT 3HaHUS O MaTeMaTH4ecKoM si3blke. CyIIeCTBEHHAs POJb MPU STOM
OTBOJAMUTCSL OBIAJCHUIO (OpPMaAJIBLHBIM ammaparoM OYKBEHHOTO HCYHUCIICHUSI.
WN3yyenne  marepuana  crnocoOCTBYeT  (OPMUPOBaHMIO Yy  y4YaIIUXCA
MaTeMaTHYECKOro afnmnapara peiieHus 3a/1au ¢ TOMOIIbI0 YPaBHCHUH.

Conepxanue pasgena «l'eomempuueckue ghuzypol. H3mepenusn
2eomempuueckux eeauyun» GOpPMUPYET y yHAIUXCA TOHSITHS T€OMETPUYECKUX
buryp Ha TUIOCKOCTH W B MPOCTPAHCTBE, 3aKJIAJbIBAET OCHOBBI (hOPMHUPOBAHUS
T€OMETPUYECKON  «peun», PpPa3BUBACT MPOCTPAHCTBEHHOE BOOOpaKEHHE U
JIOTUYECKOE MBIILICHHE.

Conepxanue paznena «JemeHmsl CHMAMUCMUKU, 6EPOAHIHOCHIU.
Komounamopnwvie 3a0auu» -  0053aTCNbHBIA ~ KOMIIOHGHT  IIIKOJIBHOTO
oOpa3oBaHusl, YCUIMBAIOIIUNA €ro MPUKIATHOE M MPAKTUYECKOE 3HAYEHUEe. ITOT
Matepuasl HeoOXOoauM, Tpexiae Bcero, il (GOPMUPOBAHUA Y  YyYallUXcs
(GYHKIIMOHATBLHOM  TPaMOTHOCTH, YMEHHUS BOCIPUHMMATh UM  KPUTHUUYECKHU
aHaJU3UPOBaTh HH(POPMAITUIO, IPEICTABICHHYIO B Pa3JIMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapakTe€p MHOTUX pEATbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
MPOCTEHIIIE BEPOSITHOCTHBIE pacu€Thl. M3ydeHMe OCHOB KOMOWHATOPHUKHU
MO3BOJIUT YYaIIeMyCsl OCYIIECTBIISATh PACCMOTPEHHUE CIIydaeB, epedop BapuaHTOB,
B TOM YHUCJIE B MPOCTEHIINX NPUKIIATHBIX 3aa4ax.

Paznen «Mamemamuka ¢ ucmopuueckom pazeumuuy TpeTHA3HAYEH IJIA
dbopMHUpOBaHUS TPEJACTABICHUH O MaTreMaTHKe KaK dYacTH YeJOBEYECKOM
KyJbTYpBI, JJIS OOIIEro pa3BUTHS IIIKOJbHUKOB, JUISI CO3JaHUSI KYyJbTYPHO-
HCTOPUYECKON cpefibl oOydeHusi. Ha Hero He BBIAESIETCS CIEeNUATbHBIX YPOKOB,
YCBOEGHHE €Tr0 HE KOHTPOJIUPYETCS, HO COJIEpKAHHE 3TOr0 paszjesia OpraHuyHO



IPUCYTCTBYET B Y4EOHOM IMpOLIECCE KaK CBOETr0 poja T'yMaHUTApHBIM (OH mpu
pacCMOTpPEHMH MPOOJIEMATUKH OCHOBHOTO  COJIEP)KaHUS ~MaTeMaTU4YeCKOro
oOpa3oBaHUs.

Conepxxanue paznena «Anzedpa» cnocoOCTBYeT (POPMUPOBAHUIO Y
yYaluXcsi MaTeEMaTUYECKOTO ammapara JJid PEelIeHUs 3aa4 U3 Pa3HbIX Pa3/iesioB
MaTE€MaTHUKH, CMEXHBIX MPEIMETOB, OKpPYXKalolleld pealbHOCTU. SI3BIK anreOopbl
MOAYEPKUBAECT  3HAYEHUE  MATEMAaTUKM  Kak  s3blka  JUIsl  [OCTPOEHUS
MAaTEMATHYECKUX MOJIEJIEN MPOUEcCOB W SABJICHUM peallbHOro mupa. B 3amaum
U3y4YeHUsl anreOppl BXOJAT TAKXKE pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS,
HEOOXOJMMOro, B YaCTHOCTH, IIJII OCBOCHHUS Kypca WH(OPMATHUKH, OBJAJCHUE
HaBbIKAMHU JEAYKTUBHBIX paccyxieHuil. [IpeoOpazoBanne CHUMBOJBHBIX (HOpM
BHOCHUT CIEeUU(UYECKUN BKJIaJ B pa3BUTHE BOOOPAKEHUS YYaIIMXCS, HX
CIIOCOOHOCTEW K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOM IIKOJIE€ MaTepuai
IPYIIHUPYETCA BOKPYT PALMOHAIBHBIX BBIPAKEHHI, a BOIPOCHI, CBS3aHHBIE C
UPPALMOHATBHBIMU  BBIPAKEHUSMH, C TPUTOHOMETPHUUECKUMHU (YHKIMUSIMU U
npeoOpa3oBaHUsAMHU, BXOZSAT B COJAEpKAHME Kypca MaTeMaTHUKW Ha craplueid
CTYIIEHU OOYYEHHUS B ILIKOJIE.

Pasnemn Qucnoevie muosicecmea» HalElIEeH Ha MaTEMaTUYECKOE Pa3BUTHE
ydamuxcs, GopMupoBaHue y HUIX TOYHO, CKATO U SICHO U3JIaraTh MBICIU B YCTHOM
Y IUCBMEHHOM peYn.

Conepxxanue paznena « @yukyuu) HALEICHO Ha MOJYyYEHUE HIKOJIbHUKAMHU
KOHKPETHBIX 3HaHUN O (YHKUMU KaK Ba)KHEHIIEeH MaTeMaTWUYecKOW MOJENU s
ONMHMCAHWSI M HCCIEJOBAHMS Pa3HOOOpa3HbIX MpoueccoB. I3ydeHwe 3TOro
MaTepuana ClIoCcOOCTBYET Pa3BUTHIO Y Yy4YallUXCsl YMEHHUS HCIOJIb30BaTh
pa3nuyHble S3bIKM MaTEMAaTUKH (CIOBECHBIM, CHUMBOJIMYECKUM, TpadUuyuecKuii),
BHOCHUT BKJIaJl B (POpPMUPOBAHUE NPEJICTABICHUNA O POJIM MaTeMaTUKU B Pa3BUTUU
UMBWIN3ALNH U KYJIbTYPHI.

Conepxxanue pasaena «InemeHmovl  NPUKIAOHOU  MAMEMAMUKUY»
PacCKpBIBAOT MPUKIIAJHOE U MPAKTHYECKOE 3HAYEHUSI MATEMATUKU B COBPEMEHHOM
mupe. Matepuan cnocoOCTBYeT (QOPMUPOBAHUIO YMEHHUS NPEACTaBISATh U
aHAIM3UPOBATh HH(POPMALIHIO.

Pasnen «Anzebpa 6 ucmopuueckom pazeumuuy» TPEAHAZHAYACTCS IS
dbopmupoBaHUs MPEACTABICHUI O MAaTEMATUKE KaK YaCTHU YEJIOBEUECKOUKYIBTYPHI,
JUIsl OOLIEro pa3BUTHS IIKOJBHUKOB, CO3JaHUSl KYJIbTYPHO- UCTOPUUYECKOU Cpeibl
oOy4eHus.

Lens conmepxanusi paznena «leomempusa) — pa3BuTh y yyaluxcs
IPOCTPAHCTBEHHOE  BOOOPAKEHHWE M JIOTUYECKOE  MBIIUICHUE  MyTeM
CUCTEMATUYECKOTO U3YUYEHHUS] CBOMCTB reOMETPUUYECKUX (UTYp HA MIIOCKOCTH U B
NPOCTPAHCTBE W  NPUMEHEHUST ATHUX CBOWCTB TMpU  PpEIICHUH  3ajaady
BBIYMCIIUTEIILHOTO U KOHCTPYKTHUBHOIO XapakTepa. CyllecTBeHHas! poJib PU 3TOM
OTBOJUTCS Pa3BUTHIO reoMeTpuueckoll HHTyuuuu. CodeTaHue HArjasgHOCTH CO
CTPOTOCTBIO  SIBJSIETCS. HEOTHEMJIEMOM YacTbl0 TIE€OMETPUYECKUX 3HAHUM.
Marepuan, otHocsmumiics K Onokam «Koopaunatel» u  «Bektope», B
3HAYUTENIbHOM CTENEeHN HeceT B ce0e MEXIIpeIMETHBIE 3HAaHUS, KOTOPbIE HAXOAT
MPUMEHEHHUE KaK B PA3JIMYHBIX MATEMAaTUYECKUX JUCHUIUIMHAX, TAK U B CMEXHBIX



peaMeTax.

ConepxaHue Kypca reoMeTpuud B 7-9 Kkjaccax TMpeJACTaBICHO B BUJE
CIEYIOUIUX  COJEpKaTeNbHBIX  pa3fenoB:  «leomempuueckue  uzypory,
«M3mepenue 2eomempuueckux eeauuun», «Koopounamwry, «Bexkmopory,
«l'eomempusn 6 ucmopuueckom pazeumuuy.

Conepxxanue pasnena «l'eomempuueckue ¢puzypory Cciayxut 0azol s
JNanbHEHIIero W3y4yeHus ydyauuMmucs TreoMerpuu. M3yueHue matepualia
criocoOcTByeT (OPMUPOBAHUIO Y YHYAIMXCS 3HAHUI O reoMeTpuueckor durype
KaK BXHEUIIEH MATEMATUYECKON MOAEIM JJIsl OMMCAHUS peaabHOro mupa. ['nas-
Has 1eNb JAHHOTO pasjiela — Pa3BUTh Y yYalIUXcs BOOOpaKeHHE M JIOTUYECKOE
MBIIUICHUE MyTEM CHCTEMATHUYECKOTO M3YYECHUS CBOMCTB T€OMETPHUYECKUX (PUTYD
Y IPUMEHEHHUSI ITUX CBOMCTB MPU PEUICHUU 33/1a4 BBIUMCIUTEIBHOTO U KOHCTPYK-
TUBHOrO xapakrtepa. CyllecTBEHHass pPOJb HOpPH 3TOM OTBOJAUTCS PA3BUTHUIO
reoMeTpuyeckoil uHTyuuu. CodyeTraHue HarjlsgJHOCTH C (OPMaIbHO-IOIMUECKUM
IIOJIXOJIOM SIBJIIETCS. HEOTBEMIIEMOM YaCThIO T€OMETPUUECKUX 3HAHUM.

Conepxxanne  pasuena  «M3mepenue  ceomempuyeckux — 6eUYUUH)
pacuIMpsieT ¥ yriryOsieT IpeICTaBIICHUs YJalluxcs 00 U3BMEPEHUsIX JIJINH, YIJIOB U
wiomaned ¢uryp, crnocoocTByeT (OpPMHUPOBAHHIO TNPAKTUYECKUX HABBIKOB,
HEOOXOJAMMBIX KaK MPH PEUICHUU T€OMETPUUYECKUX 3a/lay, TaK U B MOBCEIHEBHOU
KU3HU.

Conepxkanue pazgenoB «Koopounamwr», «Bekmopwvly pacmmpser u
yrayOJsieT MpeaCcTaBIEHUs YYalluXcs O METO/I€ KOOpAWHAT, Pa3BUBAET YMEHHUE
IPUMEHATh aiareOpanvyeckuil anmapaTr NpU PEHIeHUH TeOMETPUYECKUX 3ajad, a
TAKXK€ 3a/1a4 CMEXHBIX JUCIUIUIMH.

Paznen «l'eomempusa 6 ucmopuueckom pazeumuuy, coaepkaHnue KOTOporo
(dbparMeHTapHO BHEAPEHO B H3JIO)KEHHME HOBOIO Marepuaia Kak CBEIEeHHs 00
aBTOpax M3ydaeMbIX (PaKTOB U TEOPEM, UCTOPUU MX OTKPBITHUS, IPEAHAZHAYEH JIJIS
dbopMHpoBaHUS TPEJICTABICHUNA O TEOMETPHUH KaK YacTH YEJIOBEUECKON KYJIbTYPHI,
JUIsL OOILEro pas3BUTHs IIKOJBHHUKOB, JUIS CO3IaHMs KYJIbTYPHO-HCTOPUYECKOM
Cpelibl O0Oy4eHHUs.



MecTo Kypca MaTeMaTHKH B Y4€0HOM ILIaHe

bazucHblil yueOHbII (0Opa3oBaTeIbHBIN) IJIaH HA U3yYCHUE MATEMAaTUKU BS-
Okmaccax OCHOBHOM IIKOJIBI OTBOAUT S5 YYEOHBIX YacOB B HEACIIO B TCUYCHHE
KaXI0T0 Toja o0ydeHus, Bcero 170 gacoB. (5-9 kmaccel — 5 4acoB B HeEHEIIo,
Bcero 850 wacoB). YueOHOE BpeMsi MOKET OBITh YBEJIMYECHO J0 6 4acOB B HEEIIO
3a cu€T BapuaTUBHOM Yactu ba3zucHoro miaxa.

TpeﬁoBaHnﬂ K pe3yjbTaTamM oﬁyquI/m H OCBOCHHIO COACPKAHUSA KypcCa

N3yyenne wmaremMaTMKd B OCHOBHOW IIKOJE JA€T  BO3MOYKHOCTh
00y4YarommumMcst JOCTUYb CJICAYIOIINX PE3yJIbTaTOB Pa3BUTHS:

B JIMYHOCTHOM HAIIPABJICHUM:

1) yMeHHE SICHO, TOYHO, I'PaMOTHO H3j1araTb CBOM MBICIM B YCTHOW U
MACbMEHHOM pEuYH, TOHUMATh CMBICI T[IOCTABJIEHHOM 3aJa4yd, BBICTPAUBATH
apryMEHTAI1I0, IPUBOJIUTh IPUMEPBI U KOHTPIIPUMEDHI;

2) KpUTUYHOCTh  MBIIUICHUS,  YMEHHE  paclo3HaBaTh  JIOTHYECKH
HEKOPPEKTHBIEC BHICKA3bIBAHUSA, OTJINYATh TUIIOTE3Y OT (PaKTa;

3) mpeacTaBICHUE O MAaTEeMAaTUYECKOW HayKe Kak cdepe 4YeI0BEHeCKOu
NeSATEeIbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl pPa3BUTHUS
MBWIN3ALINH;

4) KpeaTUBHOCTH MBIIUICHHS, HHUIIMATHBA, HAXOAUYNBOCTh, AaKTUBHOCTD MPH
pElIEHNH MaTEMAaTUYECKUX 3a/1a4;

5) yMeHHEe  KOHTpPOJMpPOBATH  MpOIECC W pe3ylbTaT  y4eOHOM
MaTeMaTHYECKON IEATEIIbHOCTH;

6) CIOCOOHOCTh K OMOIMOHAJIBLHOMY  BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 33J1a4, PEIICHUH, PACCY K ICHHH;

7) BOCIHTAaHHE POCCUHCKOM TPakKTaHCKONW HIACHTUYHOCTH: MaTPHOTH3MA,
yBaxkeHHUs1 K OTeuecTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHUE
MHPOBOU HAYKH;

8) OTBETCTBEHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh U CIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO U caMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K
00y4YEHUIO U TIO3HAHHUIO;

9) oco3HaHHBIA BBHIOOP M MOCTPOCHHME MAalbHEHIINCH WHIWBHIYaTbHON
TpaekTopuu 0Opa3oBaHUs Ha 0aze OpPHEHTHUPOBKM B Mupe Tnpodeccuili u
npo(EeCcCCUOHANBHBIX TPEANOYTEeHUH € Y4YETOM YCTOMYMBBIX [MO3HABATEIbHBIX
MHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIIECHUS K TPY-
1y, Pa3BUTHE OIbITA YYACTUS B COUUAIBHO 3HAYUMOM TPY/IE;

10) yMeHue KOHTPOJMPOBaTH TMPOLECC H Pe3yjibTaT y4eOHOW U
MaTeMaTUYECKON JIEATEIbHOCTH;

11) KPUTHYHOCTH MBIIUICHHUS, HHAIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTh ITPH
PEILICHUU TEOMETPUUECKHX 3a1a4;



B MeTanpeaAMeTHOM HANPABJICHHUN:

1) nepBOHAYaJIbHBIC MPEACTABICHUS 00 UACSX M O METO/IaX MaTEMAaTHKH KaK
00 YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOACIUPOBAHUS SIBICHUM
U TIPOIIECCOB;

2) yMCHHE BHJIETh MATEMAaTHYCCKYIO 3ajJady B KOHTEKCTE IMPOOJIEMHOM
CUTYyallH B IPYTUX JUCHUIUIMHAX, B OKPYKAIOIIEH KU3HU,

3) yMEHHE  HAXOJWTh B  Pa3jMYHBIX HMCTOYHHKAX  HH(OPMAIIHIO,
HEOOXOMMMYIO JJI PEIICHUS MaTEeMaTHYECKUX TPOoOIeM, M TPEA-CTaBIsSITh €€ B
MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCIOBHSIX HETOJHOW W M30BITOYHOM,
TOYHOM U BEPOSITHOCTHOU MH(OPMAIINH;

4) yMeHHE TOHUMaTh M  HCIOJb30BaTh MaTeMaTHYECKHE CPEJICTBA
HaISIHOCTH (TpaduKH, TUarpaMMbl, TaOJIHIIbI, CXEMBbI U Jp.) JUIsl WILTIOCTPAIIUH,
MHTEPIIPETALUN, ApTyMEHTALINUH;

5) yMeHHEe BBIIBUTATh THIIOTE3bI MPU PEIICHUH YICOHBIX 33/a4 M TIOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

6) yMcHHE  NPUMEHATh  HMHIYKTHBHBIE M JEAYKTUBHBIC  CIIOCOOBI
pacCyXJIeHUN, BUAETh pa3jIMyHbIe CTPATETUHN PELICHUS 3a/1a4;

7) MOHMMAHUE CYIIHOCTH aJTOPUTMHUCCKUX NPEANUCAHUN U yMCHHE
JIEVICTBOBATh B COOTBETCTBUM C MPEJIOKEHHBIM AIITOPUTMOM;

8) yMeHHEe CaMOCTOSTCIIBHO CTaBHTh IIEJIM, BHIOMpaTh H CO3JaBaTh
aJTOPUTMBI JJIsI pEIlIeHHs] Y4eOHbIX MaTEMaTUUECKUX TIPOOIeM;

9) ymeHue TIJIaHUPOBATh U OCYLIECTBIISITh JICSITEIHLHOCTh, HAMPABJICHHYIO Ha
peleHne 3a1a4 UCCIIEI0BATENBCKOIO XapaKkTepa,;

10) ymeHue caMOCTOSTEIILHO OTPEACTATh [N CBOETO O0YUYCHHS, CTABUTh U
dbopmynupoBath A ceOsi HOBbIE 3a/1a4 B yuéOe, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOECH MO3HABATEJIbHOM JECATCILHOCTH;

11) yMeHHE COOTHOCHTH CBOM JCHCTBHS C IIAHUPYEMBIMH pE3YJIbTaTaMH,
OCYLIECTBIIITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IPOLECCE JOCTHMKECHUS
pe3ysbTara, OnpeesTh CoCcOObl NEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C M3MEHSIOIICHUCS
CUTYyallUeH;

12) ymeHue omnpenensTh MOHATHSA, CO37aBaTh OOOOIICHHS, YCTaHABIMBATh
aHAJIOTUM, KJIACCU(PUIIUPOBATh, CAMOCTOSITEJIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH JIJIs KiTacCU(UKAIIUH;

13)  ycraHaBIMBaTHL  IPUYUHHO-CJICIACTBEHHBIC  CBS3H,  MPOBOIHUTH
JI0OKa3aTeIbHOE PACCYXKJICHHE, YMO3aKII0OuUeHHe (MHIYKTUBHOE, IEAYKTUBHOE U TIO
aHAJIOTUM) U JIeTIaTh BHIBO/IBI;

14) yMeHHe WJUTIOCTPUPOBATh HM3YYCHHBIC IMOHSATHS M CBOMCTBa (UIY,
ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS;

15) KOMIIETEHTHOCTh B OOJIACTH HCIOJb30BaHUSA HH(DOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

16) nmepBoHayaIbHbIC MPEACTABICHUS 00 UAESIX U O METOJaX T'€OMETPHH Kak
00 YHUBEPCAITHHOM SI3bIKE€ HAYKH M TEXHUKH, O CPEJICTBE MOJICITHUPOBAHUS SIBJICHUI



Y TIPOLIECCOB;

17) yMeHHme BUAETh TEOMETPUYECKYIO 3a/lauy B KOHTEKCTE MpPOOJIEMHOM
CUTyallu! B IPYTrUX JUCHUIUIMHAX, B OKPYKAOUIEH KU3HU;

18) yMeHWe HaXOOUTh B pA3IUYHBIX HCTOYHHKAX HH(OpPMAIHIO,
HEOOXOUMYIO JUIsl PEIIEHUS MaTeMAaTUYeCKUX MpoOseM, U IMpEACTaBIsATh €€ B
HNOHATHON (popMe, IPUHUMATh PEIICHHE B YCIOBUIX HENOJHOW MM U30BITOYHOMH,
TOYHOM UJIM BEPOSTHOCTHON MH(OpMALINY;

19) ymeHme TmOHMMATh U *HCHOJB30BATH MAaTEMATHYECKHE CpEACTBA
HaIJIIHOCTH  (YepTekH, TaOJMUbl, CXeMbl W JAp.) s HWUIIOCTPaluH,
WHTEPHPETALNH, apTYMEHTALUN;

20) ymeHHE BBIIBUTaTh THIIOTE3bl IMPH PEHICHUW 33Ja4d WU IOHUMAThH
HEOOXOMMOCTb UX MPOBEPKU;

B IIPeIMETHOM HallPpABJICHUM:

1) oBnaneHue 0a30BbIM MOHSATHIHBIM alapaToM [0 OCHOBHBIM pa3zesiaM
COJEpKaHUsl; TMpPEACTaBICHUE OO0 OCHOBHBIX M3yYaeMbIX MOHATHAX (YHUCIIO,
reoMeTpuyeckas ¢Gurypa, ypaBHeHUE, (yHKLHUS, BEPOSTHOCTh) KaK Ba)KHEWUIIMX
MaTEMaTUYECKUX MOJENAX, MO3BOJLSIIONIMX ONMCHIBATH W M3ydaTh pPEAIbHBIE
IIPOLIECCHI U SIBJICHUS;

2) yMmeHue paboTaTb C MaTEMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKATh HEOOXOAMMYIO0 HWH(OpMAIMIO0), TOUHO W TPaMOTHO BBIPaXKaTb CBOU
MBICJIM B YCTHOM M IINCBMEHHOM pE€Yd C MNPUMEHEHHEM MaTEMATHYECKOU
TEPMUHOJIOTMM W CHMBOJIMKHM, HCIOJIb30BaTh pPa3IUYHbIC SI3bIKU MaTEMaTUKH,
IPOBOJUTH  KJacCU(UKALMU, JIOTHYECKHE OOOCHOBaHMS, J10KAa3aTEeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;

3) pa3BUTHE TPEACTABICHUA O 4YUCIE M YHUCIOBBIX CHCTEMax OT
HaTypaJbHbIX JO JEUCTBUTENBHBIX YHCEN; OBJAJCHUE HAaBbIKAMU  YCTHBIX,
NMCBMEHHBIX, HTHCTPYMEHTAJIBHBIX BBIUNCICHUM;

4) oBnaJeHHE CHMBOJBHBIM S3bIKOM aureOpbl, MpUEeMaMu BbIIOJHEHUS
TOKJIECTBEHHBIX  MpeoOpa3oBaHUil  pPAllMOHAJBHBIX  BBIPAXKEHHM, peIIeHUs
YpaBHEHUM, CHCTEM YpaBHEHHWI, HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHHE
MCITIOJIB30BaTh UJCK KOOPAMWHAT HA IJIOCKOCTH Il MHTEPHNPETALNN YpPABHEHUM,
HEPaBEHCTB, CHUCTEM; YMEHHE MPUMEHITh airedpanyeckue mpeodOpazoBaHus,
anmnapar ypaBHEHWIl M HEpAaBEHCTB MJisl PELIEHUs 3aay U3 Pa3IMYHBIX pa3/iesioB
Kypca;

5) oBnaneHue cucTeMON (YHKIMOHANIBHBIX MOHSTHH, (DYHKIIMOHAIbHBIM
S3BIKOM M CHUMBOJIMKOM; yMEHHME HCIOJIb30BaTh (YHKIHOHAIBHO-TpaduyecKue
MIPE/ICTABIICHUS JIJIsl OTIMCAHMS M aHAJIM3a peajbHbIX 3aBUCUMOCTEI;

6) OBJaJeHHE OCHOBHBIMH CHOCOOAMH TMPEACTAaBICHUS M  aHalu3a
CTaTUCTUYECKUX  JAaHHBIX; HAJIAYUE MPEACTaBICHUM O  CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE M O PA3IUYHBIX CIOCO0AaX MX H3YUYEHHs, O
BEPOSITHOCTHBIX MOJIENSX;

7) OBIaJE€HHE T€OMETPHUYECKUM S3BIKOM, YMEHHWE HCIIOJIb30BaTh €ro Ui
ONMMCAHMS TPEIMETOB OKPYXKAIOLIETO MHpPA; PA3BUTHE IPOCTPAHCTBEHHBIX



MPEACTABICHUA W  HW300pa3UTENbHBIX YMEHHM, NPUOOPETEHHE HAaBBIKOB
r€OMETPUYECKUX TTOCTPOCHUH;

8) yCBOEHHE CUCTEMAaTHUYECKUX 3HAHUH O IIOCKUX (UTypax U UX CBOMCTBAX,
a Tak)K€ Ha HaIJSIIHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAX,
yMEHUE TNPUMEHSITh CHCTEMAaTHYEeCKHWE 3HAHUA O HUX IS pelIeHUus
r€OMETPUYECKUX U MPAKTUYECKUX 33/1a4;

9) yMeHue u3MeEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOIb30BATh
dbopMyIIBI 11 HAXOXKIEHUS IEPUMETPOB, TIIOMAJACH U 00bEMOB T€OMETPUUECKUX
duryp;

10) ymeHrWe TPUMEHSTh W3Y4YCHHBIC TOHSATHS, PE3YIbTaThl, METOIbI IJIS
peleHusl 3a/1ay MPAaKTHUYECKOro XapakTepa W 3a/lay U3 CMEXKHBIX JUCIHUIUIUH C
UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPAaBOYHBIX MATEPUANIOB, KaJIbKYJIsATOpA,
KOMITBIOTEPA;

11) oco3HaHME 3HAYCHUS TECOMETPHH JJIs TIOBCETHEBHOM JKU3HU YEIIOBEKA,;

12) npeacraBacHHE O TEOMETPUM Kak cdepe  MareMaTHUSCKOU
NesATEeIbHOCTH, 00 »dTamax e€ pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl Ppa3BUTHUS
MBUJTU3AIINH;

13) pasBuTHe yMeHHH pabOTaTh C YYE€OHBIM MATEMATHYCCKHM TEKCTOM
(aHaIM3MpPOBATh, M3BIEKATh HEOOXOAMMYIO HWH(OpPMAIMIO), TOYHO M TPAMOTHO
BBIDQKATh CBOM MBICIIM C TPUMEHEHHEM MaTEMaTUYECKONW TEPMHHOJOTUU U
CHUMBOJIUKHU, TIPOBOAUTH KJIACCU(PHUKAIIUNH, TOTUIECKIE 0O0CHOBAHUS;

14) BnageHue 0a30BBIM MOHATHHWHBIM aIlllapaToM 110 OCHOBHBIM pa3jieiam
CoJIep KaHus;

15) cucremaTrueckue 3HaHUS 0 (PUTYpax U UX CBOMCTBAX;

16) mpakTHYEeCKH 3HAYMMBIC T'€OMETPUYCCKHUE YMCHHS M HaBBIKH, YMCHHC
MPUMEHATh WX K PEHICHUI0O TEOMETPUYCCKHX W HETCOMETPUYECKUX 3a1ad, a
UMEHHO:

. nU300pakaTh PUTypHl HA TUIOCKOCTH;

. UCIIOJIb30BAaTh TE€OMETPUYECKUN S3BIK JIJISI OMHMCAHHS TMPEIMETOB
OKPYXKAIOIIEro MHUPA;

. U3MEPATh IJUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BBIUUCIATH IUIONIAIN
uryp;

. pacno3HaBaTh W M300pa)kaTh paBHbIC, CUMMETPUYHBIE U TOJ0OHbBIE
durype:;

. BBITIOJHATh TOCTPOSHUS TEOMETPUYECKUX (Uryp ¢ TOMOIIBIO
UUPKYJIA U JTMHEWKHY,

. YUTaTh W HWCIOJIb30BaTh HH(OpPMAIMIO, TPEACTABICHHYIO Ha
gepTexax, cxemax;

. MIPOBOJIUTH NIPAKTUUCCKUE PACUETHI.



I[lnanupyembie pe3yabTaThbl 00yUYeHUsI
MAaTeMAaTHKHU B 5-9 Kj1accax

Apudpmernka

[To okOHUaHUU U3YUYEHUS Kypca YUYalluiicss HayuYnuTC:

o OCOOEHHOCTH JIECATUYHOMN CUCTEMbI CUUCIICHHUS;

o WCIIOJB30BaTh TOHSTHS, CBSI3aHHBIE C JEIUMOCTBIO HATypalbHBIX
qHCe; *

o BBIp@XaTh YWCIa B DKBUBAJICHTHBIX (opmax, BbIOWpas Hauboiee
MOJXO/ISIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

o CpPaBHUBATbH U YIOPSAIOUUBATH pAllUOHATIBHBIEC YUCIIA,

o BBITIOJIHSTh BBIYHCICHUS C PAHMOHAIBHBIMH YHCJIAMH, CcoueTas
YCTHBIC U TMCbMEHHBIC TTPUEMBI BRIYUCIICHHUH, MPUMEHEHNUE KAJTbKYJIATOPA;

o HCIIOJB30BaTh TTOHSTHS u YMEHUS, CBSI3aHHBIC C

MPOTIOPIIMOHAJIBHOCTHIO BEJIMUUH, IMPOIEHTAMH, B X0JI€ PEIICHUS] MAaTeMaTHIECKUX
3a/1a4 M 33J1ad U3 CMEXKHBIX IPEIMETOB, BBIMOJHATH HECIOKHBIC MPAKTUYCCKHUE
pacyEThl;

° aHaJM3UpoBaTh TrpadUKd  3aBUCUMOCTEH MEXIYy BEIMYHMHAMU
(paccrosiHue, Bpemsi; TeMIiepaTypa u T.I1.).

Yuawuucs nonyuum 603modcHocms.

° NO3HAKOMUMbCS € NO3UYUOHHbIMU  CUCMEMAMU  CUUCTEHUS C
ocHo8anuamu, omauunvimu om 10;

° yemyoums U pazsumes NPeoOCMAsIeHUs O HAMYPAIbHbIX YUCIAX U
CBOUCMBAX OENIUMOCTIU,

° HAYYUmsCsl UCNONIL308aMb npuémoi, PayuoHanusUpyrouue
BbIUUCTCHUS, NPUOOPeCMU HABLIK KOHMPOJIUPOBAMb  BbIYUCIEHUS, BblOUpPas
nOOX00AWUL Ol CUMYayUu Cnocoo.

YucsioBbie 1 0yKBEHHbIC BHIPAXKECHUSA. Y PABHEHUS
[1o oxOHYaHNK U3yYEHUS KypCa yUaIUIC HAyYUTCS:

o BBIMOJIHATH ONEPALUU C YACIOBBIMU BBIPAKCHUAMU;

o BBITIOJIHATh TMPeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUHN (PacKphITHE
CKOOOK, MPUBEICHNUE MOAOOHBIX CIaraeMbIx);

o peliare JIMHEWHBIE YpPaBHEHUS, pelaTb TEKCTOBBIE 3aJayu

anreOpanyeckuM METOIOM.
Vuawutics nonyyum 603mMoxicHOCMb!

o pazeums  NpeocmaesieHus O OYKBEHHLIX  GbIPANCEHUAX U  UX
npeobpazoeanusx;
o 081a0ems  CHeYUuanlbHbIMU — NPUEMAMU  peuleHus  YPAeHeHull,

npumeHAaAms annapam prIBHeHML? onst pPewernusl KakKk mexKcmoevlx makK U
npakmu4eckKux 3a0ad.



I'eomeTpuueckue purypel.
N3mepenne reoMeTpu4ecKuX BeJTUYHH
I1o okOHYaHMYU U3YYEHHUS Kypca yJaluiicss HAyqUTCs:

° pacro3HaBaTh Ha 4yepTekax, PUCYHKaX, MOJACISIX U B OKPYKalolleM
MHUpE TJIOCKUE U MPOCTPAHCTBEHHBIE TEOMETPUUECKHE (PUTYPBI U X IJIEMEHTHI;

° CTPOUTH YTJIbl, ONPEAEIATh UX TPATYCHYIO MEPY;

° pacmo3HaBaTh W H300pakaTh pPa3BEPTKH KyOa, MPSMOYTOJBHOTO
napasuiesienuneaa, NpaBuiIbHON nupeﬁwm:m, IUJIMHIpa U KOHYCa;

° OTIPENICIIATh 110 JUHEWHBIM pa3MepaM Pa3BEPTKU (PUTYPHI JTUHCHHBIC
pa3Mepsl camoit GUTryphbl 1 HA0OOPOT;

° BBIYUCIISATh 00BEM MPSMOYTOJIBLHOIO Mapajijieienuieia u Kyoa.

Yuawuucs nonyuum 6o3moorcnocms.

° HAYYUMbCsl BbIYUCTAMb 00BEM NPOCMPAHCIBEEHHBIX 2€0MEMPUYECKUX
Queyp, cocmasieHHbIX U3 NPAMOY2OTbHBIX NAPALLIENeNUNed08s;

° yenyoums U pazéums  NPeOCMAsieHus O NPOCMPAHCIBEHHbIX
2eomMempuyeckux gueypax;

° HAyYumovCsi  NPUMEHSAMb NOHAMuUe pa3eepmKU O/l 8bINOJHEHUs

npakmudecKkux pacqé’moe.

JIEMEHTBI CTATUCTHKH, BeposAiTHOCTH. KoMOMHaTOpHBIE 3a1a4H
[To oxoHYaHNM U3y4EHUS KypCa yHaIUCs HAyYUTCS:

L4 HCIIOJIb30BaTh HpOCTCfIH.IH@ CITOCOOBI MNpCACTAaBJICHUA MW aHalli3a
CTaTUCTUYCCKHUX NAaHHBIX,
L peuaTtb KOM6I/IHaTOpHI>Ie 3aJa4l Ha HaXO0XACHHC KOJIMYCCTBa

00BEKTOB WA KOMOMHAIIHIA.

Vyawuiics nonyuum 603mMoiHcHOCMb:

o npUOOpecmu NepeoHAYAIbHBI ONbIM Op2aHu3ayuu coopa OaHHbIX NPU
npogedeHUul onpoca O0OWEeCMBEHHO20 MHEHUs, OCYWeCmeIamb UX aHAIU3,
npeocmasisims pe3yibmamsl ONPoca 6 ude madiuysl, OUACPaAMMbL,

o Hay4umvscsi ~ HEKOMOPbIM  CHeYUANbHbIM — HpUemMam  peleHus
KOMOUHAMOPHBIX 3A0aH.

Harasimnas reomerpus

BrinyCkHUK HayuuTCS:

* pacro3HaBaTh Ha YEPTEkKaAX, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MHUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (PUTYPBI;

* pacmo3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJbHOIO Napajljiesienunena,
MPAaBWJIBHOW MUPAMU/IbL, HAJIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO NapaljiesIeNuIe1a;

* ONIpPE/ACNIATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEWHbIE
pa3mepsbl camoit PUrypsl 1 Ha00OPOT;

* BBIYHUCIISATH 00BEM MPSMOYTOJIBHOTO MapaljiesienuIea.

Buinycknuk nonyyum 603MO#CHOCMb:



* HAYUUmbCsi GblUUCTAMb 00BbEMbL NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX
Guzyp, cocmasneHuvix uz npAMOoy20bHbIX NAPAIIeNenunedos.

Hartypaabhbie yncia. {poou. PaunonanbHbie yuciaa

BbINyCKHUK HAYy4UTCA:

* IOHUMATh OCOOCHHOCTH JACCATUYHONU CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C JICTUMOCTBIO HATypalbHBIX
YHCElT;

* BRIpaXXaTh 4HCJIa B OKBUBAJEHTHHIX (opmax, BwIOMpas HamboJee
MOIXO/ISIIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CHUTYAITUH;

* CPaBHHMBATh U YIIOPSA0YMBATH PAITMOHAIBHBIC YHCIIA;

* BBITIOJTHATH BBIYUCIICHHUS C PAalMOHATBHBIMHM YHCIIAMH, COUYETasl YCTHBIC U
MMCbMEHHBIE TPUEMBI BHIYUCIICHUN, TPUMEHEHUE KabKYJISTOPA;

* HCTOJb30BATh MOHATHUS M YMEHHS, CBA3aHHBIE C MPOMOPLIHUOHATHLHOCTHIO
BEJIMYMH, TMPOIICHTAMH, B XOJI€ PEIICHUS MaTeMaTHYEeCKUX 3a7ad U 3a7ad u3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TPAKTUYECKUE PACUETHI.

Buvinycknuk nonyyum 603mMoicHOCMYb!

* NO3HAKOMUMbCA C NOSUYUOHHBIMU CUCTNEMAMU CYUCTIEHUSL C OCHOBAHUAMU,
omauunvimu om 10;

* yenyoums u pazeums npeoCmasieHus 0 HamypaibHbIX YUCIAX U CBOUCNEAX
oenumocmu;

* HAYUUMbCS UCNOTBL308AMb NPUEMDBL, DAYUOHATUSUPYIOWUE BbIYUCTEHUS,
npuobpecmu NPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUSL, 8b1OUPASL NOOXOOAUWUL 05
cumyayuu cnocoo.

JleicTBUTEIBbHBIE YHCJIA

BrinyCkHUK Hay4uuTCS:

* HCTOJB30BAaTh HAYAJIbHBIC MPEICTABICHNS O MHOXECTBE JIEHCTBUTEIbHBIX
YHCEJT;

* ONIEPUPOBATH TIOHATHEM KBAAPATHOTO KOPHS, TPUMEHITH €ro B
BBIYHCIICHUSIX.

Buvinycknuk nonyyum 603mMoxicHOCMYb!

* pazeums NPeoCcmasiieHue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX
00 0elicmBUMeNbHbIX YUCETl, O POJIU BLIYUCTIEHUL 8 NPAKINUKE,

* pazeums U YeryoOumev 3HAHUA O OeCAMUYHOU 3aNUcCU OelucmEUmMeIbHbIX
yucen (nepuoduyeckue u Henepuoouieckue opoou,).

N3mepenusi, npuoOIHKeHNS, OLEHKHU

BrinyckHUK HayduTcs:

* ICIIOJIB30BAaTh B XOJ€ PEILICHMs 3a1ad JJIEMEHTApPHBIC IPEIACTABIICHMUS,
CBSI3aHHBIE C MPUOIMKEHHBIMY 3HAUCHUSMU BEJIHYUH.

Buinycknuk nonyuum 603M0#CHOCMYb !

* NOHAMb, UYMO 4YUCNIOBble OAHHble, KOMOpPble UCNOAb3VIOMCA O
XapakxmepucmuKku 00vbeKmos OKpy#carowe20 Mupa, Aeiaomcs npeumyujecmeenHo



APUOIUINCEHHBIMU, UMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepHCAUUXCA 8
UHGDOPMAYUOHHBIX UCTMOYHUKAX, MONCHO CYOUMb O NOCPEUHOCMU NPUOTUNCEHUSL,

* NOHAMb, UMO NOCPEUWHOCMb pe3VIbmama 6blYUCIeHU OO0JHCHA OblMb
couzmMepuMa ¢ NO2peutHOCMbI0 UCXOOHBIX OAHHbIX.

AJsireOpandecKue BbIPaKeHUSA

BbINyCKHUK HAYy4UTCA:

* OIIEPUPOBATH HOHATUSIMU «TOXJECTBOY, «TOXIAECTBEHHOE
npeoOpa3oBaHuey, penaTh 3a1a4n, coaepxKaiiue OyKBeHHbIC JaHHBIC, padoTaTh C
dbopmynamu;

* BBITIOJTHATh TPEOOpPa30BaHUS BBIPAKEHUH, COJEPXKAIIUX CTEICHH C
IIEJIBIMA TTOKA3aTEISIMU M KBaJIpaTHBIC KOPHU;

* BBITIOJTHATH TOKJIECTBEHHBIE TIPEOOPA30BaHUS PAITMOHAIBHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOUJICHAMH U alNreOpandecKuMH APOOsSIMHU;

* BBITIOJIHSATH PA3JI0KEHNE MHOTOWICHOB Ha MHOXKHUTEIIH.

Boinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

* BLINOJIHAMb MHO20ULA208blE NPeoOPA3Z08AHUS PAYUOHAILHBIX BbLPAICEHULL,
NPUMEHSISL WUPOKULL HAOOP CROC0O08 U NPUEMOB;

* NPUMEHSAMb MONCOeCMBEHHble NPeoOdpPa3068anUs Ol peuleHus 3a0ad U3
Pa3nuuHbIX pazoenos Kypca (Hanpumep, 0l HAX0HCOeHUs Haubobuie20/HaumMeHb-
uieeo 3HaA4eHUsl BbIPANCEHUS).

YpaBHeHus

BrIycKHUK HAy4dUTCS:

* peuaTh OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPABHEHUIN C OJJHOM NTEPEMEHHOM,
CHCTEMBI IBYX YPaBHEHHI C ABYMS IIEPEMEHHBIMU;

* IOHUMAaTh YpPaBHEHHE KaK BAXKHEHIIYI0O MaTEeMAaTHYECKYI0 MOJENb IS
ONKCaHUSl U U3YYEHUs Pa3HOOOpA3HBIX PEANBHBIX CUTYyallMil, peliaTh TEKCTOBbIE
3aJ]auM aare0panyeckuM METOOM;

* IPUMEHATh Ipauueckrue MPeJCTaBICHUs AJI UCCIIEJOBaHMs ypaBHEHUH,
UCCJIEIOBaHMSI U PEILICHUSI CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Buvinyckuux nonyuum 603mMoxicHOCMY .

* 061a0emb CHEeYUANbHLIMU NPUEMAMU  peuleHus VPAGHEHUU U Cucmem
VPABHEeHUll,  YBEPEeHHO  NPUMEHAMb  Annapam  YpaeHeHull Ol peuleHus
PA3HOOOPA3HBIX 3a0ay U3 MAMEMAMUKY, CMEHCHBIX NPeOMemo8, NPAKMUKU,

* npuMeHAms epaghuueckue npeocmasieHuss 0 UCC1e008aHUs YPAGHEHUL,
cucmem ypasHeHull, cooepicaujux bykeernHvle Kodppuyuenmeol.

HepaBencrBa

BrinyckHUK Hay4uuTCS:

* IOHUMAaTh W NPUMEHSATh TEPMHUHOJOTUI0O W CHMBOJIMKY, CBSI3aHHBIE C
OTHOULIEHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pemaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M HX CHUCTEMBI;
periaTh KBaJapaTHbIe HEPABEHCTBA C OMOPON Ha rpadudecKre MpeaCTaBICHHUS;

* IPUMEHATh anmnapaT HEPABEHCTB Ui PELICHHS 3a4a4 W3 Pa3JIMYHBIX
pasneoB Kypcea.



Buinyckuux nonyuum 603mMo#CHOCHb HAYYUMbCAL

* PA3HOOOPA3HBIM ~ NPUEMAM  OOKA3AMENbCMBA  HEePABEeHCMS,  YBEPEHHO
NPpUMEHAMb  annapam  HepageHcme Ol peuwleHus:  pazHoOOpPA3HbIX
MAmeMamuyeckux 3a0a4 U 3a0ay U3 CMeNCHbIX NPeoMemos, NpaKmuKu;

* npuMeHAms epaguieckue npedcmasienus O UCCIe008AHUS HEPABEHCMS,
cucmem HepaseHcms, cooepicauux byKkeenHvle Kodpouyuenmeol.

OcHoBHbIe OHATHSA. YncaoBbie GyHKIUM

BrinmyckHUK HAy4UTCS:

* IOHUMATh U UCTOJIb30BaTh (PYHKIIMOHATIbHBIC TIOHATHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAUCHU);

e cTpouTh TpaduKu »HIEMEHTapHbIX (YHKIUN; HCCIEAOBaTh CBOMCTBA
YHUCIIOBBIX (D)YHKIIMI Ha OCHOBE U3YyYEHHUS MOBEICHUS UX IPa(pUKOB;

* IOHUMAaTh (YHKIUIO KaK BaXHEHIIYI0 MaTeMaTUYECKyI0 MOJEIb IS
ONKCaHUsl  MpPOLECCOB M  SBJICHUM  OKPYXKAIOLIEro  MHUpa, [PUMEHSTbH
(YHKIIMOHAJIBHBIA S3bIK JJII ONMKCAHUS M MCCIEAOBAHUS 3aBHCUMOCTEH MEXIy
($u3NYECKUMHU BEIMUYMHAMU.

Buvinycknuk nonyyum 603mMo4#CHOCHb HAYYUMBCAL

* NPOBOOUMDb UCCIEO08AHUSA, CEA3AHHbIE C U3YUEeHUeM C8OUCME (DYHKYUL, 8
MOM 4UClle C UCNOTb308AHUEM KOMNbIOmepd, HA OCHO8e 2PApUKO8 U3YUEeHHbIX
dyukyu  cmpoums  Oonee  Cl0dHCHble  2paguKku  (KYCOYHO-3A0aHHble,  C
«BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNOIBL306AMb (DYHKYUOHAIbHBIE NPEOCMAsIeHUsl U C80UCMEa QYHKYUll
O0J151 peuieHuss MamemMamu4eckux 3a0ay u3 pasiuyHblx pazoenos Kypcd.

YucJioBbIC OCTIEI0BATEIBLHOCTH

BrinyCkHUK Hay4uuTCS:

* IOHUMATh M WCIOJB30BaTh SI3bIK TOCIEAOBATEILHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

* IPUMEHATH (HOPMYJIbI, CBSI3aHHBIC C apU(PMETHIECKON U T€OMETPUUYECKOMN
mporpeccueii, u ammapar, cCOPMUPOBAHHBIM TPU H3YYECHUU JPYTUX Pa3/eioB
Kypca, K pELICHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 peallbHOW KU3HHU.

Buinycknuk nomyuum 603M0ACHOCMb HAYYUMbCA.

* peutams KOMOUHUPOBAHHbIE 3a0ayU C NPUMEHEeHUeM QopMyl n-20 YieHa u
CYMMbl NepeviX N YIeHO8 aApu@dMemudeckol U 2eoMempuyeckol Nnpocpeccul,
NPUMEHSA NPU IMOM annapam ypaeHeHull U HepageHcms;

* NOHUMAmMb  APUPMEMUUecKyro U 2eo0Mempuyeckylo npocpeccuro Kak
@YHKYUU HAMYPATIbHO20 ApP2YMEHMA, C8A3bI8AMb aAPUPMEMUUEcKYI0 NPocpeccuro
C TUHEUHBIM POCMOM, 2e0MEeMPULECKYI0 — C IKCHOHEHYUAIbHLIM POCTOM.

OnucarejibHasl CTATUCTHKA

BBIHYCI(HI/IK HAaYyIUTCs UCIIOJIb30BATh HpOCTGfIHIHC CITOCOOBI MNpCACTAaBIICHUA
N aHaJIn3a CTaTUCTHYCCKUX JaHHBIX.

Bbll’lyCKHUK noydyunt 603MOJ2MCHOCMb npuo6pecmu nepeouaqaﬂbnbzd onslm
opeaHusayuu c60pa OAHHbBIX npu npoeedenuu onpoca O6W€Cl’i’l€€HH020 MHEHUA,



ocywecmenams ux aHanius, npeocmasisims pe3yibmamyl Onpoca 6 euoe maobauybl,
ouazpammol.

Ciyyaiinbie COOBITHSI M BEPOATHOCTD

BhIlyCKHUK HayduTCs HaXOAUTh OTHOCUTEIBHYIO YacTOTY U BEPOSITHOCTD
CIIy4aitHOTO COOBITHSL.

Buvinycknux  nonyuum 803MOMcHOCMb  npuodpecmu  Onvlm  Npo6eoeHUs.
CAYYAUHbIX IKCNEPUMEHMO8, 6 MmMOM YUCle C HNOMOWbIO KOMNbIOMEPHO20
MOOenuposanus, UHMepnpemayuy ux pe3yaomamos.

KomOunaTopuka

BBITyCKHUK HayduTCsl periaTh KOMOWHATOPHBIC 3a7adll Ha HAXOXKICHHEC
Yyrciia 00bEKTOB I KOMOMHAIWN.

Buinycknuk nonyuum 603mocHoCmsb HAYYUMbCsL HEKOMOPbl

s yenyoums U pazsumes  NPeOCmasieHus 0  NPOCMPAHCINEEHHBIX
2eoMempuyeckux gueypax;

* HAYUUMbCSL  NPUMEHAMb  NOHAmMUe  pa3eépmiu Ol BbINOJIHEHUs.
NPAKMUYeCcKUx pacuémos.

I'eomerpuueckue Gpurypsol

BBINyCKHUK HAy4UTCA:

* IOJIb30BATHCSI  SI3BIKOM ~ TEOMETPUM I ONWCaHud  MPEIMETOB
OKPYAaIOIEro MUpPa U UX B3aUMHOI'O PACHOJIOKEHHUS;

* pacro3HaBaTh M M300pa)kaTh Ha YEPTEkKaxX M PUCYHKAX T'€OMETPUUYECKHE
burypsl 1 UX KOH(pUTYpalUU;

* HaXOJUTh 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHHUS,
rpaaycHyio mepy yriioB oT 0° go 180°, mpumeHsisi omnpenesieHusi, CBONCTBA U
NpU3HAKKM (QUIYp U UX BJIEMEHTOB, OTHOIIEHUA (uryp (paBeHCTBO, moaodue,
CUMMETPHH, IOBOPOT, NapaJLJIEIbHBIA IEPEHOC);

* ONIEPUPOBATH C HAYAJIBHBIMU TOHSITUSMU TPUTOHOMETPUU U BBINOIHITH
AJIEeMEHTapHbIE Onepaluuy HaJ GYHKUUSIMHU YIIIOB;

* pemiaTh 3a7a4d Ha J0Ka3aTeJIbCTBO, OMUPAsCh HAa M3YyYECHHBIE CBOMCTBA
buryp ¥ OTHOWIEHUMH MEXIYy HUMHU M TPUMEHAS U3YYEHHBIE METOJbI
JI0Ka3aTeJbCTB;

* pemaTh HECJIOXHBIE 33Jaud Ha TOCTPOCHHME, IPUMEHSASI OCHOBHBIE
QJITOPUTMBI TOCTPOEHUS C MIOMOUIBIO HUPKYJISI M JIMHEWKH;

* pemaTh NpOCTEHIINE NIAHUMETPUYECKHE 3a/1a4l B TPOCTPAHCTBE.

Buinyckuux noiyuum 603mMo#CHOCY .

* 0611a0€emb MEMOOAMU PeUeHUs 3a0ay HA GbIYUCTEHUS U OOKA3AMENbCIEA:
MEMoOOM OmM NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedbopa 8apuanmos u
MEmoOOM 2eOMEeMPULECKUX MECH MOYEK,

* npuobpecmu onvim npuUMeHeHUs. aneeopauieckozo u
MPULOHOMEMPULECKO20 — annapama U uoeti  OBUMICEHUs  Npu  peueHuu
2eomempudecKux 3a0au;



* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Had NOCMPOeHUe C
NOMOWDBIO YUPKYIA U JUHEUKU. aHaIu3, HNOCmpoeHue, 00KA3ameibCmeo u
uccieoosanue;

* HAYUUMbCA peuams 3a0a4u Ha NOCMpPOeHUue MemoooM 2eOMempuiecKo2o
mecma mouex U Memooom noooousi;

* npuobpecmu Onvim UCCAO08AHUSL CBOUCME NIAHUMEMPUYECKUX gueyp c
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM;

* npuobpecmu onvlm 8vinoIHeHUA npoekmos no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gpopmyne».

H3mepeHne reoMeTpHYECKUX BeJTHINH

BBITTyCKHUK HAy4UTCS:

* HCIIOJIB30BATh CBOMCTBA W3MEPEHHUs [JIMH, IUIOIAJAEH W YIJOB IIPHU
pelIeHnr 3a7ad Ha HaXOXKIEHUE JJIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, JJTUHBI
JYyTH OKPY>KHOCTH, TPayCHOW MEpHI yTJa,;

* BBIYHCIISATH TUTOIIIA T TPEYTOJIHHHUKOB, NPSIMOYTOJILHUKOB,
napajuIesIorpaMM-MOB, TPaIeIuii, KpyroB U CEKTOPOB,

* BBIYHCIIATH JJIMHY OKPYKHOCTH, JUTUHY JYTH OKPY>KHOCTH;

* BBIYHCIIATh JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp W WX YTJIbI, UCIIOJIB3YS
(bOpMyIIBI UTMHBI OKPY>KHOCTH W JUTHHBI JYTH OKPYKHOCTH, (POPMYIIBI TLIOIIAICH
duryp;

* pemIaTh 3aJa4d Ha JIOKA3aTeJIbCTBO C HCIIOJB30BaHHEM (HOPMYII JUTHHBI
OKPY>KHOCTH M JUTHHBI TyTH OKPYKHOCTH, GOpMYJI IuIomanei Gpuryp;

e pemiaTh ~ MPaKTHYECKUE  3aavd, CBS3aHHBIE C  HAXOXKICHHEM
TCOMETPUYCCKUX BCIMYMH (MCIOJB3Ysl TPH HEOOXOIUMOCTH CIPABOYHUKUA U
TEXHUUYECKHUE CPEJICTBA).

Boinyckuux nomyuum 603mMoiCHOCMb HAYYUMbCSL:

* GLIYUCTIAMD  NAOWAOU  DUeYp, COCMABIEHHbIX U3 O08YX UMU 0Oojee
NPAMOY20TIbHUKO8, NAPAJLLENI02PAMMOS, MPEY2ONbHUKO8, KPY2ad U CEeKMopda,

* GLIUUCAAMb — NJIOWAOU  MHO20Y20NbHUKOB,  UCNOJNb3YSL — OMHOWLEHUS
PABHOBENUKOCMU U PABHOCOCMABIEHHOCMU,

* NPUMEHAMb aneeopaudecKull. U MpueoOHOMempuyecKull annapam u uoeu
0BUICEHUS NPU PeLUeHUU 3a0aY HA 8bIYUCIeHUEe NI0uadell MHO20)20/IbHUKOS.

Koopaunarsi

BrinyckHUK HayduTcs:

* BBIUYUCIIATh JUIMHY OTpPE3Ka MO0 KOOpJAWHATAM €ro KOHIIOB; BBIYUCISTH
KOOPJAWHATHI CEPEIMHBI OTPE3KA;

* UCTIOJb30BaTh KOOPJAWHATHBIN METOJ JUISI M3YYCHUS CBOMCTB MPSMBIX U
OKPYKHOCTEM.

Buvinyckrux nonyuum 603mMoicHoCmb.

* 081a0emb KOOPOUHAMHLIM MEmMOO0OM peuleHUsl 3a0ay HA BbIYUCIEHUS U
ookazamenbcmea,



'npu06pecmu onovint  UCNONb306AHUA KOMNBIOMEPHBLIX NPOcpaAMM 05l
araau3a 4acmHusvlx cunydaes 63auMHOcO pacnojlOdNCeHUAl OprDfCHOCWlelj U npAmMbslx,

°npu06pecmu onsvlm 6bINOJIKHEHUA NPOEKmMoe Ha memy «HpuMeHeHue
Koopduﬂanmozo Memooa npu peuwieruu 3a0ay HA 6blYUCTICHUA u
00KA3aMmelbCmea.

BexkTopbl

BrITyCKHHUK HAydUTCS:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJaHHOTO
BEKTOpa Ha YHCIIO;

* HAXOJWTHh JJIA BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JJIMHY BEKTOpA,
KOOPJIMHATHI CYMMBI W Pa3HOCTH JBYX H 0ojee BEKTOPOB, KOOPIHHATHI
MPOU3BEACHUS  BEKTOpa Ha  YHCJIO, TPUMEHSIS TIpU  HEOOXOIUMOCTHU
COYETATEIIbHBIN, IEPEMECTUTEIBLHBIN U paclpeACTUTEIbHBIN 3aKOHbI,

* BRIYHMCISITH CKAJIIPHOE IPOM3BEICHHUE BEKTOPOB, HAXOJUTh YIOJI MEXIY
BEKTOpaMH, yCTaHABIIMBATh MEPIEHIUKYIIPHOCTD MPSIMBIX.

Buinycknux nonyuum 603moacHocmo.

* 0671a0eMmb BEeKMOPHLIM MemMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUsT U
ooKazamenbcmed,

* npuobpecmu onvim BbINOJHEHUS NPOEKMO8 HA meMy «NpumMeHeHue
BEKMOPHO20 MEMOOA NPU PeueHUulY 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMENbCNBAY.

*

TpeOoBaHMs K YPOBHIO MOATOTOBKH BHINNYCKHUKOB

B pesynprare u3ydeHuss Kypca MAaTeMaTMKH YYEHHK JIOJDKEH 3HATh/
NMOHUMATH!

. CYIIECTBO MOHATHS MATEMATHYECKOTO JOKA3aTeNbCTBA; IPUMEPHI
JIOKAQ3aTEIbCTB;

. CYIIECTBO MOHSTHS AITOPUTMA; IPUBOAUTH MIPUMEPHI aJITOPUTMOB;

u KaK WCIOJB3YIOTCS MaTremaTudeckue (OpMysibl, YpaBHEHUS U

HCPaAaBCHCTBA, IIPUMCPbI HX IIPHUMCHCHHUA I PCIICHHUA MATCMATHYCCKUX U
IMPAKTHYCCKUX 3aJ1a4;

. KaK MaTeMaTH4YeCKHd OmpeleieHHble (QYHKIMU MOTYT OIHCHIBATh
peanbHbIe 3aBUCUMOCTH; IPUBOJIUTH IPUMEPHI TAKOI'O ONTUCAHUS;

. KaK MOTPEOHOCTH MpPaKTUKWA NPUBEIM MaTEMaTHUECKYI0 HAayKy K
HEOOXOJMMOCTH PACUIUPEHUS TOHITUS YUCIIA;

. BEPOSITHOCTHBIN XapaKTep MHOTMX 3aKOHOMEPHOCTEHW OKpY>KaroIIero
MUpa; IPUMEPbI CTATUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

. KakuM 00pa3oM TeOMeTpus BO3HUKIA M3 MPAKTHUYECKUX 3a]ay

3eMJIeMepus;  MPUMEPBl F€OMETPUUECKHMX OOBEKTOB M YTBEPKICHUA O HUX,
BAJKHBIX JJISI IPAKTUKH;



o CMBICI WJACAIM3allMM, MO3BOJAIOIIENM pelaTh 3aJadyd  peaabHOM
NEHCTBUTEIBHOCTY ~ MAaTEMaTMYECKMMHM  METOJaMH,  NpPUMEpbl  OLIMOOK,
BO3ZHMKAIOIIUX MPU WCATU3ALNN.

Apudpmernka

Ymersb

= BBINIOJIHATh YCTHO apudMETUYECKUe JCHCTBUSA: CJIOXKEHUE U
BBIUWTAHUE JBY3HAUHBIX YHCEN HU* ECATUYHBIX JApoOed ¢ JByMs 3HAKaMH,
YMHOXEHHE OJTHO3HAYHBIX YHCEN, apu(PMETHUECKUE OTepalii ¢ OOBIKHOBEHHBIMU
JIpoOsIMH ¢ OTHO3HAYHBIM 3HAMEHATEJIEM U YHUCIUTEINEM;

= NEPEXOIUTh OT OJTHOM (POPMBI 3alMCH YUCEI K IPYTroM, MPeICTaBIsaTh
JECATHYHYI0 JpoOb B BHJE OOBIKHOBEHHOH M B TPOCTEHUIIUX CIIydasx
OOBIKHOBEHHYIO B BUJE JECATUYHOM, IPOLEHTHI - B BUAE ApOOU U ApoOb — B BHUJIE
IPOLEHTOB; 3alUCBhIBaTh OOJbIIME W Majble YHUCJIa C MCIOJB30BAHUEM IIEJIbIX
CTCIICHEH JECATKHU;

. BBINOJHATh apu(MeTHYecKue AEUCTBUS C pAallMOHAJIbHBIMU YHUCIIAMH,
CpPaBHMBATh PAlMOHAJIBHBIE U JIEHCTBUTENIBHBIC YMCIIA; HAXOAUTh B HECIOMKHBIX
cllydasiX 3HAa4YeHHUsl CTENEeHEW C LEeJIbIMU MOKa3aTeIsIMH M KOpPHEH; HaXOAUTh
3HAYEHUSI YNCIIOBBIX BBIPAKEHUI;

. OKpYTJISITh  LIeNIble  4YHClia M JECATHUYHbIE JIpoOH, HaXOIUTh
NpUOJIMKEHHBIE YHCIAa C HEJOCTaTKOM U C HU30BITKOM, BBITIONHATH OIICHKY
YHCIIOBBIX BBIPAKCHUI;

. MOJIb30BAaThCS OCHOBHBIMH €IUHUIIAMH [IJIMHBI, MAacChl, BPEMEHH,
CKOPOCTH, IUIOLIaU, 00bEeMa; BhIpAXKATh O0Jee KPYMHBbIE €AMHUILI uepe3 Oosee
MEJIKHUE U Ha000pOT;

. pematb TEKCTOBBIC 3aJaud, BKIIOYas 3a7add, CBS3aHHBIE C
OTHOILIEHUEM U C MPONOPLHUOHAIBHOCTBIO BEIMYUH, IPOOSMU U MPOLIEHTAMU;

HCI0JIb30BaTh NPHOOpPEeTEeHHbIe 3HAHWUS W YMEHHSl B NPAKTHYECKOM
NeATeJbHOCTH U NOBCEeIHEBHOM KU3HHU IJI5:

. PEILICHUs HECTIOXKHBIX MPAKTUYECKUX PACUETHBIX 33]1a4, B TOM UHUCJIE C
UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPAaBOYHBIX MaTEpUasOB, KaJbKyJATOPA,
KOMIIBIOTEPA;

= YCTHOW NPUKUAKUA U OLEHKU PE3yJbTaTa BBIUMCICHUMN; IPOBEPKHU
pe3ypTaTa BIYHUCICHHUS, C HCIIOJIB30BAHUEM PA3JINYHBIX IPUEMOB;
. MHTEpIIpETAlNN pe3yJbTaTOB  pEIIEHUS 3aa4y C  y4eTOM

OTPAaHUYEHUM, CBS3aHHBIX C PpPEaJbHBIMM CBOMCTBAMU PAaCCMaTPUBAEMBIX
MIPOLIECCOB U SIBJICHUU.

Aureopa

Ymersb

. COCTaBJISITh OyKBEHHBIC BHIPAKCHUS U (DOPMYJIBI TIO YCIOBHUSIM 33724,
OCYIIECTBIISATH B BBIpAKECHUSIX U (POPMYJIaxX YHCIIOBBIC MOJACTAHOBKU M BBITIOHSTH
COOTBETCTBYIOIINE BBIUUCIICHHUS, OCYIIECTBISATH MOJACTAHOBKY OJHOTO BBIPAXKECHUS
B JIPYTro€; BeIpaxaTh U3 (HOpMyJ OJIHY IEPEMEHHYIO Yepe3 OCTAIbHBIC;



= BBITIOJIHATh OCHOBHBIE JEHCTBHSI CO CTENEHSIMU C  LEIbIMU
MOKa3aTesiIMi, C MHOTOWICHAMH U C alreOpanyecKUMH APOOSIMU; BBINOIHATH
pa3JIOKEHHE MHOTOYIEHOB HAa MHOXMWTENM; BBIIOIHATH  TOXKIECTBEHHBIC
npeo0pa3zoBaHus PAllMOHAIBHBIX BhIPAXKEHUN;

= OPUMEHSATh CBOMCTBA apU(METHUECKUX KBAJPATHBIX KOPHEHW st
BBIYKCIICHUS] 3HAYEHUM W TPeoOpa3oBaHUM YMCIOBBIX BBIPAKEHUM, COJIEpIKAIIUX
KBaJpaTHbIE KOPHHU;

= pemiarb JIMHEWHbIE, KBaJpaTHbIE YpaBHEHUS W PalUMOHAIbHbBIE
YpaBHEHUS, CBOJAIIMECS K HUM, CHCTEMbl JBYX JIMHEHHBIX YypaBHEHUU W
HECJI0KHbIE HEJIMHEWHBIE CUCTEMBI;

. pemaTh JMHEHHbBIE U KBAJPAaTHbIE HEPABEHCTBA C OJHOM NEPEMEHHOU
U UX CUCTEMBI;
= pemarb TEKCTOBBIE 3a/1a4n anreOpanyecKum METOZIOM,

UHTEPIPETUPOBATh MOJYUYEHHBIH PE3yJIbTaT, IPOBOJAUTH OTOOpP pPEIICHUN, UCXOA
u3 (OPMYJIHUPOBKYU 3a/]a4uH;

= n300paxkaTh YMCJIa TOUKAMU Ha KOOPJAUHATHOM MPSIMO;

= ONpPENENATh KOOpAMHATA TOYKH IUIOCKOCTH, CTPOUTH TOYKH C
3aJJaHHBIMU KOOpJAMHATaMH; H300pakaTb MHOXXECTBO pEIIEHUH JIMHEHHOIo
HEPaBEHCTBA;

= pacrno3HaBaThb apu(METUYECKHE U TE€OMETPUUYECKUE MPOrpeccuu;
pemarb 3a/a4yu ¢ NpUMEHEHUEM (POpPMYJIbI OOIIET0 WIEHA U CyMMbI HECKOJBKHX
NIEPBBIX YWICHOB;

. HaxXOJUTh 3HAUY€HUd (PYHKIUHU, 3adaHHOW QopMmyol, TabauueH,
rpa@ukoM MO ee apryMeHTy; HaXOAUTh 3HA4YEHHE apryMeHTa MO0 3HA4YECHHIO
(GyHKUMH, 3aJaHHON Tpa(uKOM WA TaOJIHIIeH;

. ONMpeneNsaTh CBOMCTBA (YHKIMH 1O €€ TIpaduky; NPUMEHSTh
rpaduyeckue NpeCTaBlIeHUs IPU PEILICHUN YpaBHEHUH, CHCTEM, HEPABEHCTB;
= OIKCHIBaTh CBOMCTBA U3yUEHHBIX (DYHKIUI, CTPOUTH UX I'padUKu

HCMO0JIb30BaTh NPUOOpPeTEHHbIE 3HAHWS M YMEHHSl B NPAKTUYECKOW
NAeITeJIbHOCTH U MOBCEHEBHOM KM3HU J1JIS:

. BBITIOJIHEHUS pacueToB 1o ¢opMmyrnaMm, cocTaBieHue (opmyd,
BBIPOKAIOIIMX 3aBUCUMOCTh MEXIY pPEATbHBIMU BEIMYMHAMH; HAXOXKICHUS
HY>KHOU (hOpPMYJIBI B CIIPABOYHBIX MaTepHaa;

. MOJEIMPOBAHUE  TPAKTUYECKUX  CUTyalMd U HCCIEAOBAHUS
IOCTPOEHHBIX MOJIEJIEN ¢ UCIIOJIB30BAaHUEM aMIapaTa anreOpsl;
. ONMMCAHMS  3aBUCHUMOCTEH MEXIYy (PU3NYECKHUMH  BEIMYUHAMMU

COOTBETCTBYIOIIUMH (POpMyJIaMH MPU HCCIETOBAHUU HECIOXKHBIX MPAKTUYECKUX
CUTYaLIUH;

= UHTEpOpETallud  TpaUKOB  pealbHBIX  3aBUCUMOCTEM  MEXIy
BC€JIMYUHaAMMU.

I'eomerpus

Ymersb

. IIOJIB30BATHCA I'COMCTPHUYCCKHUM SA3BIKOM [JII OIIMCAHHA IIPCAMCTOB

OKPY’KAIOLIEr0 MUPA;



= pacmo3HaBaTh T€OMETpUYECKHEe (UTYpHI, pa3inyaTh WX B3aMMHOE
PAacIIOJIOKEHUE;

= n300paxkaTb TE€OMETPUYECKHE (PUTYpBI; BBINOJHATH YEPTEKU 10
YCIIOBUIO 33]1a4; OCYILLIECTBIISITh IpeoOpa3oBaHue puryp;

= pacrno3HaBaTh Ha YEPTEkKax, MOJEIAX U B OKpYXkarolleil 00CTaHOBKE
OCHOBHBIE ITPOCTPAHCTBEHHBIE TEJa, N300paxaTh HUX;

= B IPOCTEMIIMX CIIy4asX CTPOUTb CEUYEHHs M  Pa3BEPTKHU
IIPOCTPAHCTBEHHBIX TEJI, *

. IIPOBOJAMUTHL OIEpAallMM HAJ BEKTOpPaMH, BBIUMCIATH JUIMHY U
KOOPAMHATBI BEKTOPA, YTOJ MEXIY BEKTOPAMHU;

. BBIUMCIIATh 3HAYEHUS TE€OMETPUYECKUX BEIUYMH (IJIMH, YIJIOB,

miomaneii, oo6beMoB); B ToM umcne: mis yrinos or 0° mo 180° ompemensats
3HAUYCHUS TPUTOHOMETPHUYECKHX (YHKIWA TIO0 3aJaHHBIM 3HAYEHUSM YTJIOB;
HaXOJUTh 3HAYEHUS] TPUTOHOMETPUUECKUX (PYHKIIMH 110 3HAYCHHUIO OJTHOW U3 HUX,
HaXOJUTh CTOPOHBI, YIJbl W IUIOIIAJM TPEYTrOJIbHUKOB, IJIMHBI JIOMAHBIX, YT
OKPY)KHOCTH, IUIOIIAJed OCHOBHBIX TeoMeTpuueckux ¢uryp u  duryp,
COCTaBJICHHBIX U3 HHX;

. pelaTth reOMeTPUUYECKHE 3aJauyd ONMUPasCh Ha M3yYCHHBIC CBOMCTBA
buryp u OTHOIICHUH MEXIy HUMH, IPUMEHSS TOIOJHHUTEIBHBIC ITOCTPOCHHUS,
anreOpanyecKuil 1 TPUTOHOMETPUUECKHUH arrmapar, CooOpakKeHUs] CHMMETPUH;

. MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS TIPH pPEIICHWH 3ajad,
WCIIOJIB3Ysl M3BECTHBIE TEOPEMBI, OOHApYXHWBas BO3MOXKHOCTH I HX
HCIIOIB30BaHUS;

. peraTh IpOoCTEHTITNE INTAHUMETPUICCKUE 3314l B IPOCTPAHCTBE;

HCMO0JIb30BaTh NPUOOpPeTEeHHbIE 3HAHWSI M YMEHHsSl B NPAKTHYeCKOH
NEeATEJHLHOCTH U NOBCEAHEBHON KU3HH 1JIf:

. OIMCaHUs PeaTbHBIX CUTYAIIMI Ha S3bIKEe TCOMETPHU;

. pacdeTroB,  BKJIIOYAIONIUX  NPOCTCHININE  TPUTOHOMETPHUSCKUE
dbopmMyIIBI;

. pEelICHUsT  TPUTOHOMETPHYECKHX  33aJad C  HCIIOJIb30BaHHEM
TPUTOHOMETPHH;

. pernieHne MIPAKTHYECKUX 3ajad, CBSI3aHHBIX C

HaX0XK/ICHUEMI€OMETPUUYECKUX BEJIUYMH (MCNONb3ysd NpU  HEOOXOJUMOCTH
CTIPAaBOYHHUKH M TEXHUUYECKUE CPEICTBA);

. MOCTPOCHNE TEOMETPHUUESCKUMH HHCTPYMEHTaMH (JIMHEWKa, YTOJIbHHK,
HUPKYJIb, TPAHCIIOPTHUD).

JJleMeHTbl  JIOTUKH, KOMOMHATOPMKH, CTATHUCTUKA MW TEOPHH
BEPOSATHOCTEH

Ymerb

. [IpoBOINTE HECIOXKHBIE JOKA3aTENbCTBA, IIOJY4YaThb MPOCTEHILINE
CIEACTBUSI M3 W3BECTHBIX WJIM PAHEE TNOJYYECHHBIX YTBEPKICHUH, OLICHUBATH
JOTUYECKYKD NPABWIBHOCTh PACCYX ICHHM, HCIOJb30BaTh IPUMEPHI IS
WJUTIOCTPALA U KOHTPIPUMEPHI JJIs1 OTPOBEPIKEHUS YTBEPKICHUN;



= U3BJIeKaTh MHGPOpPMAIMIO, TMPEACTABIEHHYI0 B Ta0iuiax, Ha
quarpaMmax, rpadukax; COCTaBIsATh TaOIUIIbI, CTPOUTH AUarpaMMbl U rpaduki;

= pemaTh KOMOMHATOPHBIE 33/1a4u IyTEM CHUCTEMATUYECKOro repedopa
BO3MOYKHBIX BAPMAHTOB U UCIIOJBb30BAaHUEM IIPABUII YMHOKCHMUS;

= BBIYNCIIATH CPEIHUE 3HAYEHUS PE3YJIbTaTOB U3MEPECHHUI;

= HaXOAUTh YaCTOTYy COOBITHS, UCHOJb3ysl COOCTBEHHBIE HAOIIOACHMUS
TOTOBBIE CTATUCTHYECKUE JTaHHBIE;

= HAXOJHUTh BEPOSITHOCTH CITyYalHBIX COOBITUH B MPOCTEHUIINX CIydasix;

HCIIO0JIB30BaThH l'lpPlOﬁpeTeHHLIe SHAHUA M YMCHHUSA B HpaKTH‘IeCKOﬁ
HACATCJIBbHOCTH N HOBCCI{HCBHOﬁ AKU3HHA NJIsAC

. BBICTPAWBAHUS apTyMEHTAIIUU TIPH T0KA3aTEIHCTBE U B AUAJIOTE;

. pacro3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUN;

. 3aIICH MaTEeMaTHYEeCKUX YTBEPIKICHHM, TOKA3aTCIIbCTB;

= aHaiM3a peajbHBIX YKCIOBBIX JaHHBIX, MPEJCTABICHHBIX B BHUJE
TuarpaMm, rpauKoB, TaOJIUIL;

= pelIeHus MPaKTUYECKUX 33]]a4 B TIOBCEAHEBHOU U MPpodecCHOHAITBHON

JESITEILHOCTH C MCIIOJIb30BAHUEM JEWCTBUM € YMCIAMH, IPOILECHTOB, [JIMH,
TJI0IINAIeH, 00BEMOB, BpEMEHHU, CKOPOCTH;

. PCIICHUA y‘le6HLIX n IMPAKTHYCCKHUX 3aJa4, Tpe6YIOHH(IX
CHCTCMATHUYCCKOI'O Hepe6opa BapHUAaHTOB,
- CpaBHCHHA HIAHCOB HACTYILJICHUWA CJ'Iy‘—IEIfIHBIX CO6BITPII>1, JJI OICHKU

BEPOSTHOCTU CIY4aHOTO COOBITUSI B MPAKTUUYECKUX CUTYAIUSAX, COMOCTABICHUS
MOJIEIIA C PEATBHOM CUTYAIUEH;
. MMOHUMAHHUS CTATUCTUYECKUX YTBEPKICHUMU.

Conep:kanue Kypca MmaTeMaTHuKH 5-9 kjaccoB
Apugpmemuxa

HarypaJjbHblie yucia

Psan wHarypanpHbix uwncen. JlecATudHas 3anuch HATypaIbHBIX YHCEIL.
OKpyrieHue HaTypalbHbIX YHCEIL.

KoopannatHsli s1y4.

CpaBHeHue HaTypaibHbIX 4Yucesl. CI0XEHHE M BBIUMTAHUE HATypaTbHBIX
yrucena. CBOUCTBA CIIOKECHHUS.

YMHOXEHHE U JIeJICHHEe HaTypalbHbIX uuced. (CBOWCTBA YMHOXEHUS.
Henenue ¢ octaTkoM. CTENEHb YHCIIA C HATYPaJIbHBIM MTOKa3aTEIEM.

Jlenutenu v KpaTHBIE HATypaIbHOTO YKciia. Hanbonpmmii 001umii 1eTuTeNb.
Haumensbiee obmiee kpatHnoe. [Ipusnaku neaumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie u cocTtaBHbIe uncia. Pa3noxeHne ynucesn Ha MPOCThIE MHOXKUTEU.

Pemienue TekCTOBBIX 3a/1a4 apu(PMETHUECKUMU CIIOCOOaMHU.



J{poon
OOGbIkHOBEeHHBIE J1poOu. OCHOBHOE CBOMCTBO Jpobu. HaxokaeHue apodu

oT uyMcina. HaxoxneHue uucna 1Mo 3HAYeHUIO ero JpoOu. IlpaBunbHble U
HernpaBuibHbIe IpoOu. CMelllaHHbIE YHCIa.

CpaBHeHHMEe  OOBIKHOBEHHBIX  JApoOe M CMEIIAHHBIX  YHCE.
Apudmernueckue JEHCTBUA C OOBIKHOBEHHBIMH JAPOOSIMH U CMEIIAHHBIMU
YU CJIaMHU.

Hecstuunsie apobu. CpaBHEHHE W OKpYyTJICHHE JCCATHUHBIX ApoOeH.
ApudmeTrnueckne NEUCTBUSA C ACCATUYHBIMU JpoOsimu. [Ipukuaku pesyabTaToB
BEIHCIIeHui. [IpencraBnenue necaTuaHor ApoOu B BUJE OOBIKHOBEHHOM ApOOH U
OOBIKHOBEHHOH B BHUJE JECATUYHON. beckoHEeuHbIe MepHOANUEcKHE IECATHUHBIC
npobu. [lecatnunoe npubamxeHrne 0ObIKHOBEHHOU IpOOH.

OtHomenne. IIponeHTHOE OTHOWIEHHME ABYX uMcen. [leneHune yucna B
JTaHHOM OTHOIIIeHHU. MaciuTad.

[Iponopuusa. OcHoBHOe cBoiicTBO mpomnopuuu. Ilpsmas u oOpaTHas
IIPOIIOPLIMOHAIIBHBIE 3aBUCUMOCTH.

IIpouenTtsl. Haxoxaenue npoueHToB oT yncia. Haxoxzaenue yucia no ero
IIPOLICHTAM.

Pemmenue TeKCTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOaMH.

PauunoHajbHbIe YKc/Ia

[TonoxxutenbHbIE, OTPULIATENBHBIE YUCIa U YucIIo 0.

[IpoTuBomnonoxueie ynciaa. Moaynp yucna.

[enbie uncna. PanmonanbHbie yuncina. CpaBHEHHE PalMOHAIBHBIX YHUCEIL.
Apudmernueckue AEUCTBUS C palMOHAIbHBIMU ynciaaMu. CBOWCTBA CIOXKEHUS U
YMHOXEHHUSI pallMOHAIBHBIX YUCE.

KoopnunatHas npsmas. KoopanHaTHas I10CKOCTb.

Beanunnbl. 3aBHCHMOCTH MEKIY BeJIMYNHAMM

Enaunauner qiussl, moiomaan, oobema, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepsr  3aBucumocTer  Mexnay  BennunHamu.  [IpexncraBiieHue
3aBUCUMOCTEH B Buje popmyit. Beruucnenus mo ¢popmynam.

YucsioBbie 1 0yKBEHHbIC BHIPAXKECHUsA. Y PABHECHUS

UucnoBble BBIpAXEHUS. 3HAYEHUE YHCIOBOTO BbIpaxkeHus. [lopsgok
JIEUCTBUN B YUCIIOBBIX BhIpaKeHUsIX. bykBeHHbIE BhIpakeHUs. PackpbiTie CKOOOK.
[TonoGHBIEC caraembie, TPUBEAECHUE TTOIOOHBIX ClIaraeMbIX. DOPMYIIHIL.

VYpaBuenusi. Kopens ypaBHenusi. OCHOBHbIE CBOMCTBA ypaBHEHU. Penienue
TEKCTOBBIX 33/1a4 C MOMOILBIO YPABHEHHU.

JJIeMeHTbI CTATUCTHKH, BeposATHOCTH. KoMOMHaTOpHbBIE 321241

[IpeacraBinenre JaHHBIX B BHUAE TaOIMI, KPYrOBBIX UM CTOJOYATHIX
JarpaMm, rpauKoB.



Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BEITUYUHBI.
CnyugaitHoe coObITHe. [[ocTOBEpHOE U HEBO3MOKHOE COOBITHS. BEpoSITHOCTH
CIIy4aifHOTO COOBITHS. Perienne KoMOMHATOPHBIX 3a71ad.

I'eomerpuyeckue purypoi. U3MepeHusi reoMeTpUYECKUX BeJTMYUH

Otpe3ok. Iloctpoenue otpeska. JliuHa oTpe3ka, jJomaHoil. M3mepenue
JUIMHBI ~ OTpE3Ka, IIOCTPOEHHE OTpe3ka  3agaHHOM  JuuHBL  [lepumertp
MHOroyroJyibHuKa. [Imockocts. [Ipamas. Jlyy.

VYron. Buae! yrios. ['pagycHas mepa yrna. I3mepenre u noctpoeHue yrioB
C IOMOIIIBIO TPAHCIIOPTHUPA.

[Ipamoyroneauk. KBampar. TpeyronbHuk. Buael  TpeyroJibHHUKOB.
OxkpyxHOCTb U Kpyr. J[sInHa OKpy)HOCTU. YHCIO T

PaBenctBo  ¢uryp. Ilonstme wu cBoiictBa 1iomaau. Ilimomans
IpsIMOYTOJIbHUKA U KBazpaTa. [Inomans kpyra. Ocb CHMMETpUH (PUTYPBI.

Harnsgueie IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX purypax:
NPSIMOYTOJIBHBIN MapajuieNenumes, Kyo, nupamuaa, UWIMHAP, KOHYC, mwap, cdepa.
[IpuMepbl pa3BEPTOK MHOTOTPAHHUKOB, MWIMHAPA, KOHyca. [loHsATHEe M cBOWCTBA
o0beMa. O0beM NPAMOYTOIBHOTO NapajuiesienuIea u Kyoa.

B3auMHoe pacnonoxkeHue JByX MpsMbIX. lleprneHnukyispHble MpsMBIE.
[TapannenbHble PSMBIE.

OceBas ¥ UEHTpAJIbHAS CUMMETPHHU.

MaTteMaTHKa B MCTOPUYECKOM Pa3BUTHHU

Pumckas cucrema cuuncieHus. [lo3MLMOHHBIE CHUCTEMBI CYUCIIEHUSA.
O603nauenue uudp B pesueit Pycu. CtapuHHbie Mepbl 1uHbl. BBenenue merpa
KaK eIWHMIBI JIMHBL. Metpuueckas cuctema mep B Poccun, B EBpone. Ucropus
dbopMupoBaHUsSI MaTeMaTUYeCKUX CUMBOJIOB. JI[pobou B BaBwione, Erunte, Pume,
Ha Pycu. OTkpeITHE AECATUYHBIX ApoOeil. Mup mpocThiX uncell. 30J0TOE CEYEHUE.
Yucno Hynsb. [1osBIIEHNE OTPULIATENBHBIX YUCET.

Anzeopa
AJire0panvecKkue BbIPaKeHUs!

BykBeHnHbie BbIpakeHUs (BBIpAXKEHUS C IEPEMEHHBIMHU ). YN CIIOBOE 3HAUEHNUE
OYKBEHHOTO BbIpakeHUs. JlOMycTUMBbIE 3HAYEHUS TEPEMEHHBIX, BXOIAIIUX B
anreOpanueckue BbIpaxkeHus. [locTaHOBKAa BBIPAXKEHUM BMECTO MEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BbIpaKeHHH. TOXIECTBO, 10KA3aTE€IbCTBO TOXKIECTB.
[IpeobpazoBaHne BHIPAKCHUIA.

CBoilicTBa cTerneHeidl ¢ 1enbiM mnokaszareiaeM. Muorounenbsl. CliokeHue,
BBIUUTAHUE, YMHOXEHHE MHOTO4YIECHOB. DOPMYJibl COKPAIIEHHOIO YMHOXCHMUS:
KBaJIpaT CyMMBI KBaJpaT Pa3HOCTH, KyO cymmsl u Kyo6 paznocmu. Dopmyna
Pa3HOCTU KBaapaToB, Gopmynvl cymmsl KyO6o8 u paswocmu Kyoos. Paznoxxenue
MHOTO4YJI€Ha Ha MHOXUTeIu. KBaJapaTHbI TpexwieH. Bsloenenue noaHo2o



keadpama 6 keaopamuom mpexunere. Teopema Buera. PaznoxeHnue KBaJpaTHOTO
TpEX4lI€Ha Ha JIMHEHHbIE MHOXUTEIU. MHOIOYWIEHbl C OJHOM IIEPEMEHHOM.
Crenenp MHOTOuIeHa. KopeHb MHOTOUJIEHA.

AnreOpanveckass  apoOs.  Coxpamenne — apoOei.  JledictBus ¢
anreOpanyecKuMu IpoOsMHu.

PannonanbpHbie BhIpaKeHHUS U UX MpeoOpa3zoBaHus. CBoWcTBa KBaJpaTHBIX
KOpHEHN M UX MPUMEHEHUE B BHIYUTAHUSX.

*

YPaBHeHI/Iﬂ H HEPABCHCTBA

VYpaBuenue ¢ onHoW nepemMeHHoW. KopeHb ypaBHeHus. JIuHeiHOe
ypaBHeHue. KBanpaTHoe ypaBHeHHE, (opmysia KOpHEH KBaJIpaTHOTO YypaBHEHUSI.
Pemenne panumonanbHbIX ypaBHeHUM. IIpuMepbl pemieHuss ypaBHEHUM BBICIIHX
CTEIIEHEN: METObI 3AMEHBI IEPEMEHHOM, Pa3J10KEHUE HA MHOKUTEIH.

VYpaBHEeHHE C JIBYMSI NEPEMEHHBIMH; pelIeHUE cucTteMbl. CHcTeMa JBYX
JVHEWHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMH; PEIICHUE NOJCTAHOBKOW U
anreOpanyeckuM CIOKEHUEM. YPaBHEHHE C HECKOJbKUMU MEPEMEHHBIMHU.
[IpuMepbl pelieHHs HENMHENMHBIX cucTteM. llpuMepbl pelieHus ypaBHEHUM B
LEJIBIX YUCTIaX.

HepaBencTtBo ¢ omHoM mnepeMeHHOW. Pemenne HepaBeHCTBaA. JIMHEWHBIE
HEpPABEHCTBA C OJHON NEPEMEHHOW MU HUX cucTtembl. KBajpaTHble HEpaBEHCTBA.
IIpumepwbl pewrenus OpoOHO-paYUOHATLHBIX HEPABEHCME.

HucnoBble HEpaBEHCTBA U MX CBOUCTBA. JloxazamenbCmeo UYUCIO8bIX U
aneebpauyeckux HepageHcms.

ITepexon oT ciaoBecHOW (HOPMYITHPOBKH COOTHOIICHUN MEXIy BEITMYHMHAMU
K ajire0pandeckoi. PellieHre TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooMm.

YucaoBblie MOCJAeI0BATEILHOCTH

[TonsitTue mocCHenoBaTeIbHOCTH. ApudMeTHdeckass W TeoOMeTpUYecKas
nporpeccur. dopMynsl o0mmIero 4ieHa apuPpMETHUYECKOM U T'COMETPHUYECKOM
MPOTPECCHi, CYMMBI TIEPBBIX HECKOJIBKUX WICHOB apu(METUYECKOH U
r€OMETPUUECKOU MPOrPECCHI.

CIioXHbIE TPOLICHTHI.

YucaoBbie QyHKUIHMH

[Tonsitue ¢dynkumu. O6nacTs onpenenenus ¢yHkuud. CrocoObl 3a1aHus
dbynkuuu. ['padux dyHKum, Bo3pactanue U yObiBaHue (QyHKIIMH, HauOoJIbIee 1
HauMEHbIllee  3HA4YeHUs  (QYHKIOUH,  HyId  (YHKOUH,  [POMEXYTKH
3HAKOMOCTOSIHCTBA. UTeHne rpadukoB PyHKIIUIA.

OyHKIMM, ONMUCHIBAOIIKE TMPSMYI0 W OOpaTHYI NPOMOPIIMOHATHHYIO
3aBUCUMOCTH, MX rpaduku. JluHelHas ¢yHkuusa, ee rpaduk, reoMeTpuyecKui
cMmbicil  ko3pdunmentoB. ['unepOomna. Ksagpatuunas ¢yHkuus, ee rpaduk,
napa6ona. Koopnunatel BepuimHbl mnapa®onibl, ock cummerpuu. Cmenenwsvie



@yHKYuU ¢ HAaMyparbHLIM nokazamenem, ux epaguxu. I'padukn GyHKIUNA: KOPEHb
KBaJpaTHBIN, KOPEHb KyOuuecKkuid, Moayib. Mcnons3oBanue rpadukoB QyHKIUN
JUISL pEIICHUST YPAaBHCHUH U CUCTEM.

[Tpumeps! rpaduuecKkux 3aBUCUMOCTEH, OTPAKAIOIIUX PeabHbIC MPOIECCHI:
KoJieOaHHe, TOKa3aTeNbHBIM POCT; uucCIo8ble QYHKYUU, ONUCbIBAIOWUe MU
npoyeccol.

[TapannenpHbI niepeHoC rpaduka BIIOIL OCEH KOOPJAWHAT U CUMMempus
OMHOCUMETILHO OCel. *

Koopaunarel

N3o0pakeHre yucesl TOYKaMHU KOOpIWMHATHOW mpsiMo. I'eoMeTrpuueckuii
CMBICI MOAYJS 4ucaa. YHWCIOBBIE NPOMEKYTKH: HHTEPBAJI, OTPE30K, JYY.
Dopmyna paccmosaHus Mexcoy moukamu KOOpOUHAMHOU NPAMOU.

JIlekapTOBbl KOOPAMHATHI HA TIOCKOCTH; KOOPAHHATHI TOUKU. KoopamHatsl
cepenuHbl oTpe3ka. DopMysna pacCTOSHUS MEXAY ABYMS TOYKAMHU IUIOCKOCTH.
VYpaBHeHue npsiMoM, yriioBol KOA((PUIMEHT MpSAMOM, yCIOBHUE HapaUIeIbHOCTH
NpsIMBbIX. YPaBHEHUE OKPYKHOCTH C LIEHTPOM B Haydalie KOOPAUHAT U 8 000U
3a0aHHOU MOUKe.

['paduueckass uHTEprIpeTanusi YpaBHEHHUI C JIByMsS MEPEMEHHBIMH U UX
CHUCTEM, HEPABEHCTB C JBYMsI IIEPEMEHHBIMU U UX CHUCTEM.

T'eomempus
IIpocreiime reomerpudeckue Gpurypbl

Touka, npsmas. Otpe3ok, nayd. Yron. Buasl yrmoB. CMexHble U
BEPTHUKAJbHBIE YIibl. buccekrpuca yria.

[lepecekaromumecss n napajienbHble npsmele. llepneHauKyspHbIe MpsMbIE.
[Ipu3Hakun mapamienbHOCTH TpsAMBIX. CBOMCTBA IMApajuICNIbHBIX — MPSMBIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K TIPSIMOM.

MHOroyrojibsHuKu

Tpeyronsuuku. Buabl TpeyronpHukoB. Meauana, OucceKkTpuica, BBICOTA,
CpeIHssl TUHUS TpeyroibHuka. [IpusHaku paBeHcTBa TpeyrojabHUKOB. CBOKCTBA U
OpU3HAKU PaBHOOENPEHHOTO TpeyrojbHUKa. CepeluHHBIA MNEepHeHIUuKyIIp
orpe3ka. Cymma yIJIOB TpEyrojpHUKAa. BHemHHE yriael TpeyroJibHHKA.
HepaBencTtBo TpeyronpHuka. COOTHOWIEHHS MEXAY CTOPOHAMH W yIrjaMu
TpeyroiasHuka. Teopema ITudaropa.

[TogoOubie TpeyronabHuku. Ilpu3Haku mMoAOOUS TPEYroJbHUKOB. TOUYKH
NepecevyeHnsl MeauaH, OUCCEeKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPHEHANKYJIIPOB CTOPOH TpeyrojibHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema Paneca. MeTpuueckre COOTHOLIEHUS B MPSAMOYTOJIBbHOM TPEYTOJIbHUKE.
CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOro yria MNpSIMOYIOJbHOTO Tpe-



yroinbHuka U yriioB oT 0 mo 180. dopmyiibl, CBA3BIBAIOLIME CUHYC, KOCHUHYC,
TaHI€HC, KOTAHI'E€HC OJHOTO U TOro ke yria. Pemenune tpeyroibHukoB. Teopema
CUHYCOB U TEOPEMa KOCHHYCOB.

Yetrbipéxyronpauku.  I[lapamenorpamm.  CBolicTBAa W TPU3HAKU
napayenorpamma. I[IpsMoyrosbHUK, poMO, KBaJpar, UX CBOWCTBA U IMPU3HAKHU.
Tpanenus. CpeaHss TMHUAS Tpaneluu U €€ CBOMCTRA.

MHOroyronbHuKkH. BeImykible MHOroyroJibHUKA. CymMMa yIiiOB BBITYKIIOTO
MHOTOyTOJIbHUKA. [[paBuibHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTH U KpPYI. 'eoMeTpHYecKue NOCTPOEHUS

OKpy>XHOCTb U KpYyT. DJIEMEHTBl OKPYXHOCTH M Kpyra. LleHTpanbHble u
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBa. B3amMHOe
pPacIoOJIOKEHUE MPAMONW M OKPYKHOCTH. OmnucaHHas M BIMCaHHAs OKPYXHOCTH
TPEYroJIbHUKA. BrmcaHHble M ONMCaHHBIE YETHIPEXYTOJIBHUKHM, MX CBOWCTBA WU
IIPU3HAKU. BrimcaHHbIE ¥ ONIMCAHHBIE MHOTOYT'OJIBHUKHY.

I'eomerpuyeckoe wmecto Touek (I'MT). CepenuHHbIl NepHeHIUKYISP
oTpe3ka u ouccekTpuca yria kak [MT.

I'eoMmeTpuyeckre MOCTPOCHUS UPKYJIEM U JIMHEHKOW. OCHOBHBIE 3a7a4l HA
IIOCTPOCHUE: IIOCTPOCHUE YIUIA, PABHOIO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOIO
MEPIICHINKYJIAPA JTAHHOTO OTPE3Ka, IMOCTPOCHUE IMPAMOU, MNPOXOMISIIEH dYepes
JAHHYIO TOYKY U MEPIECHIUKYISIPHON JTaHHON NpSAMON, NOCTPOEHUE OMCCEKTPHUCHI
nanHoro yria. [loctpoenue TpeyroapHuKa 1Mo 3a1aHHbiM diementam. Metog ['MT
B 3371a4ax Ha IIOCTPOEHUE.

I/I3MepeHne reOMETPpUYCCKHUX BCJIHYNH

JnuHa orpeska. Paccrosinue mexay IBymsi ToukaMu. PacctostHue oT TOukH
JI0 TIpsAMOM. PaccTosiHre Mexay napajieabHbIMU MPSIMBIMU.

[IepumeTp MHOTOYTOJIBHUKA.

JlnmrHa OKpyXHOCTH. J{JTMHA OyTH OKPY>KHOCTH.

I'panycnas mepa yria. BennunHa BIMCAHHOIO yTJIa.

[TonsiTus miiomniaau MHOroyrojibHuka. PaBHoBemukue purypsl. Haxoxaenue
IO  KBaJpara, MpSIMOYroOJbHUKA, MapajulejorpaMma, TpEyroJibHUKA,
Tpanenuu.

[Tonstne nnomamu kpyra. Ilmomane cekropa. OTHOIIEHWE TUIOMIAACH
noJ00HBIX (UTYp.

JlekapToBbIe KOOPAMHATHI HA MJIOCKOCTH
dopMyna paccTosiHASI MEXAYy AByMs Toukamu. KoopawHaTel cepenuHbl

oTpe3ka. YpaBHeHUE (QUTYpHl. YPaBHEHUS OKPYKHOCTH W TPSAMON. YTIIOBOU
KO3 PUITEHT MPAMOH.



BexkTopsl

[lonsstTue Bektopa. Mopayns (anuHa) BekTOpa. PaBHbIE  BEKTOPBI.
Kommneapusie BekTopbl. Koopaunatel BekTopa. ClOKE€HHE W BBIYUTAHHE
BEKTOPOB. YMHOKE€HUE BEKTOpa Ha 4yucio. CKalsIpHOE NMPOU3BENECHHUE BEKTOPOB.
Kocunyc yria Mexay AByMs BEKTOpamH.

I'eomeTrpuueckue npeodpa3oBanus

[TonsTue o mpeobpazoBanuu purypsl. [IBuxenue purypsl. Buasl qBuxeHus
burypsl: mapamienbHbIN MEPEHOC, OCeBasi CUMMETpPHUSI, [IEHTPaIbHAs CUMMETPHS,
noBopoT. PaBubie purypsl. ['omotetus. [lonobue puryp.

JIeMEHTHI JIOTUKH

OmnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3aTeabcTBO. [[0ka3aTenbCcTBO OT
npoTuBHOTO. Teopema, obpatHas qanHoi. Heobxoammoe U 10CTaTOYHOE YCIOBHSI.
YrorpebieHue J0rTu4ecKux CBA30K eCu..., Mo ..., mo20d U MoabKo mo2od.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH

N3 ucropun reomerpun, «Havama» EBknmpa. Mcropus maroro mocrysara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEPEHHM TPeyroiabHUKOB. [locTpoeHue
MpaBUJIBHBIX MHOTOYTOJIbHUKOB. Kak 3apoiunacek uaes KoopJauHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.






IIpumepHoe TeMaTHYecKOe IVIAaHUPOBaHMe. MaTemaTHka. 5 Kjacce
(I BapuaHT. 5 yacoB B Hezemto, Bcero 170 yacos

<
a KosinuecTBo
S 2 Coaep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
é S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBIX 1eHCTBHI)
*
<
= I I
I'naea 1
20 23

HarypaJjbHble yucia

1 | Pax HaTypasbHBIX 2 2 | Onucvisams CBOMCTBA HATYPAJIBHOTO psifa. UNTaTh U 3aMHMCHIBATh HATypaIbHBIC
qucen YKCIIa, CPABHUBATH U YIOPSAJOYUBATH UX.

2 | Ludpsr 3 3 | Pacnosnasame Ha 4deprexax, PHCYHKAX, B OKDYXKAIOIIEM MHPE OTPE3OK,
JlecATHUHAS 3aMHCh NPSMYIO, JIy4, IJIOCKOCTh. [[pUBOANTE TpUMEpPBI MOAENIEN ITUX PUTyD.
HATYPATHHBIX THCET Hsmepames nimmHbl OTpe3KOB. CTpOWTH OTpPE3KH 3aJaHHOM JyuHBL. Pemiarts

3a/layd Ha HaXO0KJIEHUE JJINH OTPE3KOB. BeIpakaTh OJHU €IUHULBI JUIMH YEPE3

3 | Otpesox 5 npyrue. [lpuBoauTh mpumMepsl TPUOOPOB CO IIKATaAMHU.

[1JI0CKOCTB. Cmpoumsb Ha KOOPAUHATHOM JIy4Y€ TOUKY C 3aJaHHOW KOOPJIWHATOM, ONPEAEIISTh
Hp;{MaH- qu KOOpAHNHATY TOYKH

5 | Hlkana. 3 3
KoopaunaTtHeli 1y4

6 | CpaBHeHue 3 4
HATypaJbHbIX YUCE
[ToBTOpEHUE N 1 1
CUCTEMATU3ALIMS




<
a Kosinuectso
S 2 Coaep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
E S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBbIX el CTBHI)
<
= I 1
y4eOHOr0 MaTepuasa
KonTtponpHas 1 Nl
pabota Ne 1
I'naea 2
ChoxeHue U BbIYUTAHUE 33 38
HATYPAJbHBIX YHCeJI
7 | Cioxenue 4 S5 | ©opmynuposams CBOWCTBA CIIOXEHUS W BBIYUTAHUSA HATYPAJIbHBIX YHCEIL,
HATypaJbHbIX YUCEIL. 3aMMChIBaTh 3TU CBOMCTBA B BuAe (QopMyi. [IpuBoauTH mpHUMeEpbl YHMCIOBBIX
CBoiiCTBa CITOKEHUSA 1 OYKBEHHBIX BbIpaxeHul, (opmyn. CocTaBidTh YHMCIOBbIE M OYKBEHHBIE
8 | Beramranme 5 6 BblpameHml[) 10 YCJIOBHIO §
HATYDATBHBIX THCET 3a/1ayi. CliaTh  YpABHEHHA HA  OCHOBAHMA  3aBHCHMOCTEH  MEX1y
KOMITOHEHTaMU JE€HCTBUN CIIOKEHHS U BbIUUTAaHUS. PelaTh TEKCTOBBIE 3a7a4H C
9 | Yucnoseie u 3 3 | HOMOIBIO COCTABIIEHHS ypaBHEHHIA.
OyKBEHHbIC Pacnoznasams Ha yepTekax M pUCyHKax yriibl, MHOTOYTOJIbHUKH, B YACTHOCTH
BBIPAXKCHUA. TPEYTOJIBbHUKH, IPIMOYTOJIbHUKHU. Pacrio3HaBaTh B OKPYXKarOIIEM MUPE MOJEIN
Dopmyibl TUX QUTyp.
KoHTponbHas paboTa 1 1 | C nomouipr0 TpaHCHOPTUPA U3MEPSTH IPALYCHBIE MEPBI YIJOB, CTPOUTH YIJIbI
No 2 3aJlaHHON  TPaJyCHOM Mephl, CTPOUTHh OWCCEKTPUCY JaHHOTO  YTJIa.
10 | Yoaserme 4 Knaccudummposars yriel. KnaccuduunpoBaTh TpEyroJbHUKU MO KOJIUYECTBY
p PaBHBIX CTOPOH U IO BUAaM HUX yrioB. ONKUCHIBaTh CBOMCTBA MPSIMOYTOJIbHUKA.
11 | Yroun. O6o3HaueHune




<
a Kosinuectso
S 2 Coaep:xanue 4ACOB XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
E S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBbIX el CTBHI)
<
= I 1
YTJIOB Haxooums ¢ momompio (opMysn HepuMeTpbl MPSMOYTOJbHUKAa M KBajpara.
12 | Buas yriios 5 5 Pemate 3agaun Ha HaXOXIAEHUE MEPUMETPOB NPSIMOYTOJbHUKA W KBaApaTa,
V3MepeHHe Yriios I'paayCHOU MEpHI YIJIOB. ) }
Cmpoumb JOTHYECKYI0 LENOYKY PACCYKICHHM, COMOCTABIATH IOJTYyYCHHBIN
>
13 | MHOTrOYrOIbHUKH. 2 3 pEe3yJIbTAT C YCIOBUEM 3aJaUHU.
PagHble GuUrypsI Pacno3znasams purypsl, UIMEIOIIME OCb CHMMETPHUHU.
14 | TpeyroJibHUK U €ro 3 4
BU/IbI
15 | IIpssMOYrOibHUK. 3 3
Ock cummeTpun
burypsl
[loBTOpEHUE N 1 1
CUCTEMaTHU3ALIMS
y4eOHOro Marepuasa
KontponsHas paboTa 1 1
Ne 3
I'naga 3
YMHOKeHNe U AeJIeHne 37 45
HATYPAJbHBIX YK CeJI
16 | YMmHOXeHue. 4 S5 | Dopmynuposams CBOWCTBA YMHOXKEHUS W JCJICHUS HATypajdbHBIX YHCEN,




<
a2t Kosinuectso

S = Copepxanue 4ACOB XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH Y4eHUKA

E S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBbIX el CTBHI)
]
= I I
[lepemectuTenpHOE 3anuchIBaTh ATH CBOWCTBA B BuAe (opmyi. PemaTs ypaBHEHUS Ha OCHOBaHUU
CBOMCTBO YMHOKEHHS 3aBUCUMOCTEN MEXly KOMIIOHEHTaMHU apU(PMETUUECKUX TEUCTBHIA.

17 | Couertatennmoe u 3 4 | Haxooume octaTok TpHM JCICHHM HATYpalubHbIX umcen. llo 3amaHHOMY
PACTIPE/ICTHTETBHOE IO{CHOBaHI/HO ¥ TIOKa3aTelt0 CTENEHN HaXOIUTh 3HAYCHHUE CTETICHH YHUCIIA.
CBOHCTBA YMHOIKCHHS axoAWTh IUIOIIAAN TPSIMOYTOJbHHKA M KBaJapaTa C TIOMOIIbIO (HOPMYIL

BripaxkaTh OJTHM €IMHUIIBI TUIOIIAIN Yepe3 ApyTHe.
18 | lenenne 7 8 | Pacnosnasame na yepTexkax M PUCYHKaX MPSIMOYTOJIbHBIN Mapasuleienumne],
19 | JleneHue ¢ OCTATKOM 3 3 | mupamuay. Pacrno3HaBaThb B OKpyXKalolleM MHpPE MOJEIM 3TuX Quryp.
N306paxaTh pa3BEPTKU NPSIMOYTOJILHOTO Mapajieenunena U nupamMuIbl.

20 | Crenensp yncia 2 3 .

Haxooums 00BEMBI NMPAMOYTOJBHOTO Mapajulesienunesa U Kyba ¢ MOMOUIbIO
KonTponbHas pabora 1 1 | hopmys. Belpaxars OJHU €IUHULBI 00BEMA YEPE3 JAPYTHE.
Ne 4 Pewiams xoMOMHATOPHBIE 33/1a4X C TTIOMOIIBIO ITepedopa BapHUaHTOB

21 | IInmomane. [Tnomans 4 5
IpSIMOYTOJIbHUKA

22 | [IpsMoOyTroNbHbBIN 3 4
napasuieJenumne]I.

[Tupamuga

23 | O6béM 4 5
IPSIMOYTOJIBHOTO
napajjiesnenunena

24 | KomOuHatopHbie 3 4




®
a Kosinuectso
S = Copepxanue 4ACOB XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH Y4eHUKA
E S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBbIX el CTBHI)
®
= I 1
3aauu
[ToBTOpEHUE 1 2 2
CHCTEMAaTHU3aIHS
y4eOHOr0 Matepuaa
KontponsHas paboTa 1 1
Ne 5
I'nasa 4
18 20
OO0bIKHOBEHHBIE APOOH

25 | Ilonsitue 5 6 | Pacnosnasams OOBIKHOBEHHYIO ApOOb, TIPABUIIBHBIC W HETPABHIBHBIC IPOOH,
OOBIKHOBEHHOU ApoOH CMEILIaHHbBIE YUCIIA.

26 | TpaBubHbIe U 3 3 quTaTB u 38.HI/ICBIB8.T6I> OOBIKHOBEHHBIE JPOOH, CMeH_IaH(}:IBIC gyricna. CpaBHUBATh
HETIPABUNIBHBIE IPOGH. O6BIKH0B6HHBIe apo 2 C paBHBIMH 3HAMEHATEISIMHU. KJ]aJ:[BIE}SaTI%I/I BBIUNUTATh
CpasHente 1pobeii OOBIKHOBEHHBIE JpOOM ¢ paBHBIMH 3HaMmeHatensiMu. [IpeoOpa3oBbIBAaTH

HENPaBWIBHYI0  Ipo0b B CMEIIAHHOE  YHCIO,  CMEIIaHHOE  YHCIIO

27 | Cnoxenue 1 2 2 | HENPAaBWJILHYIO JIpoOb. YMETh 3alHChIBaTh pE3YJIbTAaT JICJICHHUS JIBYX
BBIYMTaHUE APOOCii ¢ HATypaJbHBIX YUCEN B BUJIE OOBIKHOBEHHOM JIPOOH.

OJTMHAKOBBIMH
3HaMEHATEISIMU

28 | lIpo6u u nenenue 1 1
HATypaJIbHBIX YUCEIl




<
a2t Kosinuectso
S = Copepxanue 4ACOB XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH Y4eHUKA
E S | yueOHOro MaTepuaa (Ha ypoBHe y4eOHBbIX el CTBHI)
]
= I I
29 | CMemmanHbIe Yncaa 5 6
[ToBTOpEHUE 1 d
CHCTEMAaTHU3aIHS
y4eOHOr0 Matepuaa
KoHTtposbHas padorta 1 1
Ne 6
I'nasa 5
48 55
JecsaiTuuHbIe IPOOH
30 | [IpencraBnenue 4 5 | Pacnosnaéamyo, ynTaTh U 3alUCHIBATH JECIATHYHbIE ApoOu. Ha3wiBaTh pazpsabl
O JIECSITHYHBIX APOOX JIECATUYHBIX 3HAKOB B 3aMUCH ACCITHUYHBIX ApobOeii. CpaBHMBATH JNECATHYHBIC
31 | Cpasmenue 3 4 | Apobu. OKpyrisTe AeCSATUYHBIC ApOOM U HATypalbHBIC 4YHCIA. BBIMOTHSATE
JECATUYHBIX ApoOeit TIpUKHAKY . .
pe3ynbTaTOB  BBIYHCICHUH. BrImomHATE apudmernyeckue AEWCTBUA HAA
32 | OkpyriieHue Yucer. 3 3 JECATUYHBIMU IPOOSMHU.
Ipukunku Haxooums cpennee apudMeTHUSCKOE HECKOJIBKUX Ynce. [I[puBOIUTh pUMEpPHI
33 | Cnoxenue u 6 7 | cpeAHMX 3HAaYEHU BeNUYUHBL. Pa3bsiICHATH, YTO TaKO€ «OJUH MPOLEHTY.
BBIYUTAHUE [TpencraBiasTh NPOLEHTHI B BUJE ACCITHUYHBIX ApoOei M AecsITUYHbIE IpOOH B
JIECSATHYHBIX ApObeit BU/JIE MPOLIEHTOB. HaxoauTh MPOLEHT OT YKcia U YUCIIO 10 €ro MPOLICHTaM.
KoHnTtposnbHas pabota 1 1
Ne 7




Howmep
naparpada

Conep:xkanue
yueOHOro MaTepuaJa

KoanuecTrBo
4acoB

w
D

YMHOXeHNE
JNEeCATUYHBIX ApoOei

7 8

w
(€]

JleneHue necsITUYHBIX
npobei

KontponbeHas pabora
Ne 8

36

Cpennee
apupmMeTH4IecKoe.
Cpennee 3HaueHUE
BEJINYHHBI

37

[IponeHTsI.
Haxoxnenne
MPOLICHTOB OT YMUCJa

38

Haxoxgenue uucia
T10 €T0 MPOLIEHTaM

IToBTOpEHUE 1
CUCTEMATU3ALMS
y4eOHOro Marepuaa

KoHnTtposnbHas pabota
Ne 9

XapaKkTepuCTHKA OCHOBHBIX BU/0B JAEATEJIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBbIX el CTBHI)




Conep:xkanue
yueOHOro MaTepuaJa

Howmep
naparpada

KoanuecTrBo
4acoB

XapaKkTepuCTHKA OCHOBHBIX BU/0B JAEATEJIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBbIX el CTBHI)

IloBTOpEeHue
U CHCTeMaTH3alus
y4e0HOro marepuaja

19 29

YnpaxHeHus
JUIsl TOBTOPEHUS Kypca
S knacca

18 28

Kontposnbhas padora Ne 10




IIpumMepHoOe TeMaTHUYECKOE IJIAHUPOBaHue. MaTemMaTuka. 6 kiacc
(I BapumanT. 5 yacoB B Hefenro, Bcero 170 gacoB)

=
-
S = Conep:xxanue yueonoro | Koauuecr XapakTepucTHKA OCHOBHBIX BH/I0OB JIeSITEJIbHOCTH Y4eHHKA
E s MarepHaJa BO 4YacoB (Ha ypoBHe y4eOHBIX 1eliCTBHI)
=
=
| I
T'nasa 1
JeJMMOCTh HATYPAJIbHBIX 17 | 22
quce
1 Jlenutenu U KpaTHBIC 2 Dopmynuposams ONIPEACIICHUS TIOHATHN: IEIUTEIb, KPaTHOE, MPOCTOE YHUCIIO,
2 TIpU3HAKH AETHMOCTH 3 COCTaBHOE YHCJIO, OOIIHI JEIUTENb, HANOONBIINI OO AEIUTEIIb, B3AUMHO
aa 10. Ha 5 71 Ha 2 MIPOCTHIC YKclia, 001IIee KpaTHOE, HAaUMEHbIIIee 00Iee KpaTHOE 1 MPHU3HAKH
’ JeTMMOCTy Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 IpusHaku AemMMOCTH 3 4 | Onucwieamo IpaBuUiia HaXoXIeHus HanOobiero oomiero peautens (HOJ),
Ha 9 ¥ Ha 3 HauMeHbIrero oomiero kparaoro (HOK) HecKOMbKUX dncet, pa3ioKeHHsI
4 HpOCTBIe U COCTaBHEIE 2 3 HaTypaJIbHOI'O YHCJia Ha IIPOCTHIC MHOXKXHUTCIIN
ypcia
5 HanGonpmmii o0 3 4
JIEJINTEID
6 Haumensiiee oOiiee 3 4
KpaTHOE




]
=g
2 2 | Conep:xxanue yyeoHoro | Konuvect XapakTepucTUKA OCHOBHBIX BHI0B JeSITeIbHOCTH YUEHUKA
s = . .
E S MaTtepuajia BO 4acoB (Ha ypoBHe y4eOHBIX JIelicTBHIA)
]
=
I 1
KoutponbHas padoraNe | 1 |* 1
1
I'naga 2
38 | 47
OO0bIKHOBEHHBIE APOOH
7 OCHOBHOE CBOMCTBO 2 3 Dopmynuposams ONPEICIICHNS TOHATUNA: HECOKpaTUMas IpoOb, 00U
JIpoou 3HaMEHATelb JIBYX Apo0eid, B3auMHO 0OpaTHbIe unciia. [[puMeHsI T OCHOBHOE
Cokpaniense apobeit 3 CBOMCTBO 1po0Ou Juis coKpaieHus apooei. [IlpuBoaute qpobdu Kk HOBOMY
3HaMmeHaTeno. CpaBHUBATh OOBIKHOBEHHBIE IPOOU. BBINOIHATH
[TpuBenenue apobdei k apuMeTHIECKHUE TCUCTBUS HaJl OOBIKHOBEHHBIMH JIPOOSMH.
001IeMy 3HAMEHATEITIO. Haxonuth 1po0k OT YuciIa U YUCIIO TI0 3aJJaHHOMY 3HAUYCHUIO €T0 JAPOOH.
Cparenue npobeid [Tpeobpa3oBbIBaTH OOBIKHOBEHHBIC IPOOH B JecaTu4HbIe. HaxoauTs
10 CrHokeHMe M BEIYMTanme | 5 5 | ZecaTHIHOE MpHUOIMKEeHHE OOBIKHOBEHHOM ApOo0H
npo0eit
Konrtponbhast pabora Ne | 1 1
2
11 YMHO)EHHE npooeit
12 Haxoxnenue npobu ot 3
qucia




]
=5
S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
]
=
I 1
KonTtpomnrHas padota Ne 1 |1
3
13 | B3aumHO oOpatHbIe 1 1
yucia
14 Jlenenue npodeit
15 | HaxoxnaeHue dncia mo
3HAYEHHIO €ro ApooH
16 | IIpeoGpazoBanue 1 2
OOBIKHOBEHHBIX ApoOeit
B JICCATUYHBIE
17 | beckoHeuHbIe 1 2
MEePUOIUYECKHE
NeCATUYHbIE POOH
18 | JlecatuuHoe 2 2
MpUOJIMKEHNE
OOBIKHOBEHHOM ApoOU
KonTtpomarnas padota Ne 1 1
4




<
=5
2 & | Copepxxkanne yyeOHoro | Koamuecr XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH Y4eHHKA
== . .
E S MaTepuaJia BO 4acOB (Ha ypoBHe yueOHBbIX el cTBUIl)
<
=
I I
I'naga 3 28 |35
OTHOLIEHNS ¥ IPONIOPIHHU
19 OtHOMmIEHNA Dopmynuposams ONPENEIICHNS IOHATUN: OTHOLIEHUE, ITPOTIOPLIHNS,
20 | Tporopmm MPOLIEHTHOE OTHOUIEHUE JIBYX YHCEII, IPSIMO MPONOPLUMOHAIbHBIE U 00PATHO
MPOMOPIMOHANIEHBIE BETUYHUHBI. [I[pUMEHSATH OCHOBHOE CBOMCTBO OTHOIICHUS U
21 | IlpouentHoe OCHOBHOE CBOMCTBO Nponopuuu. I IpuBoauTe mpuMepsl 1 OMUCHIBATH CBOMCTBA
OTHOLICHNC IBYX YHCCTI BEITUYMH, HAXOISIIMUXCA B MPSMON U 0OOpaTHON MPOMOPIIMOHAIBHBIX
KontponbHas padora Ne | 1 1 | 3aBucuMocCTAX. HaxoauTe NpoOIIEeHTHOE OTHOILIEHUE IBYX YHuCell. J[eTuTh uncio
5 Ha NPOMNOPIHOHATbHBIE YaCTH.
3anucwvliéams ¢ TOMOILIBIO OYKB OCHOBHBIE CBOMCTBA APOOU, OTHOILICHUS,
22 | IIpsmas u oOpaTHas 2 3
IPOIIOPLIMH.
POTMOPITMOHATIEHBIC
SABCHMOCTI Ananuzuposams UHOOPMALINIO, ITPEICTABICHHYIO
B BUJIE CTOJIOYATHIX U KPYTOBBIX Auarpamm. [Ipenctasisats nadopmammio B
23 | llenenue uncna 2 2 | Bujie CTOJIOYATHIX ¥ KPYTOBBIX JIMAarPaMM.
B TaHHOM OTHOIICHUH IIpusooums ipuMepsl ciay4yailHbIX coObITUI. HaxoauTe BEpOATHOCTD
24 | OKpYXHOCTb H KPYyT CIIy4ailHOTrO COOBITHSI B OIbITaX
C pPaBHOBO3MOKHBIMHU UCXOJIAMHU.
25 | AnnHa OKPYIKHOCTH. Pacnosnaéams Ha 4epTEKaxX U PUCYHKAX OKPYKHOCTb, KPYT, IMIMHJP, KOHYC,
Inowanp kpyra cepy, 1Iap U UX 3JIEMEHTHI. Pacro3HaBaTh B OKPyKaIoIEM MUPE MOJIENN STUX
26 | Humuaap, koHyC, map 1 1 | uryp. CTpOUTH C MOMOIIBIO HUPKYJIS OKPYKHOCTh 33JJaHHOTO Paanyca.




<
=5
S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
)
=
I 1
27 | dnarpaMMbl * N300paxkats pa3BEPTKH IMIMHIpA U KOHYca. Ha3piBaTh npuOmmxE€HHOE
28 Crryqaitabre cOGBITHS. 3HaueHue yucia. Haxoauts ¢ momoipio GopMyn IJIUHY OKPY>KHOCTH,

BeposATtHOCTB
CIIy4allHOTO COOBITHS

IJIOIIAAbL Kpyra

Kontponwsnas padota Ne | 1 1
6
I'nasa 4
PanuoHaJibHbIE YHCIIA 72 | 81
U IefiCTBHUSI HAl HUMHU
29 | [lonoxuTenbHbIC 2 2 | I[lpusooumsb IpuMEPHI UCTIONH30BAHMSI TTOJIOKUTEIBHBIX M OTPULIATETHHBIX
Y OTPULIATEIbHBIC YHCIIA gucesn. @opMyaupoBaTh ONPEAECICHUE KOOPAUHATHON NpsiMOi. CTpOUTH Ha
30 | KoopaumarHas mpsiMas KOOPAMHATHOM NPSAMOM TOYKY C 3aJaHHOW KOOPAWUHATOM, ONPENEIATh
KOOPJIMHATY TOYKHU.
31 | Hempie qncia. Xapaxmepuzoeams MHOKECTBO LEbIX uncell. OObICHITH MOHIATHE MHOKECTBA
PanmonanbHbie yncna PALIOHAIBHBIX YHCEIL.
32 | Monaynp uncia Dopmynuposams ONPEAEICHHE MOAYJS Yucia. HaxoauTe MOk YHCIIa.
CpasHnusams pallMOHaNbHbIE Yncia. BeimonHaTe apudmernyeckue aeicTBUs
33 | CpaBHeHue yucen

Kontposnbhas padora Ne

HaJ| palliOHATBLHBIMY YMCIIaMU. 3alUChIBATh CBOMCTBA apU(IMETHUECKIX




<
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S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
<
=
I I
7 * JENCTBUN HaJl pallMOHAJIBLHBIMU YKciiaMu B BUJie (hopmyn. Ha3piBath
34 | Croxenue 4 4 | KOOQOHUIMEHT OYKBEHHOTO BBIPAXKCHH.
PAIMOHATBHBIX HCEN Ipumensamo CBOHCTBA IIPH PEILICHUH yPABHEHHUH. PemaTp TeKCTOBBIE 337241 C
MOMOILBIO YPaBHEHUH.
35 | CroiicTBa CIIOKCHHA 2 3 | Pacnosnasams ua gepTekax U pUCyHKaX MEPICHIUKYISPHBIC U TTapauIeIbHbIC
PalHOHAIBHBIX THCCII npsiMble, PUTYPBI, UMEIOIUE OCh CUMMETPHUH, LIEHTP CUMMETPHUH. Y Ka3bIBaTh
36 | Beluutanue 5 5 | B OKpY>KarollleM MUpe MOJIeNu 3TUX Gpuryp. @opmMyaupoBath onpeaeieHue
PAIMOHABHBIX YHCEI NEPHEHANKYJIAPHBIX MPSAMBIX U NapaJUIeIbHbIX OPSIMbIX. CTPOUTH € TOMOILBIO
OJIbHHMKA NIEPIEHANKYJISIPHBIE MPSMbIE U apAJIJIEIIbHBIE IPSIMBIE.
KonTtponrhas padota Ne 1 1 |4 .
3 R p ObvscHams U WUTIOCTPUPOBATH NOHIATHE KOOPAMHATHOH mitockocT. CTPOUTh
Ha KOOPJMHATHOM MIOCKOCTU TOYKH C 33JJaHHBIMUA KOOPJAUHATAMM, ONIPEIEISATh
37 | YMHOXEHUE 4 4 | KoopaMHATBI TOYEK Ha TIOCKOCTH. CTPOUTH OTAENIbHEIE TPapUKU
palMOHAIBHBIX YHCET 3aBUCUMOCTEN MEX]ly BEIMUMHAMM 110 TOUKaM. AHAIU3UPOBATh rpaduKu
38 | CBoiicTBa yMHOXKEHNS 3 3 | 3aBHCHMOCTEH MEX/y BEIMYMHAMH (PACCTOSHUE, BPEMsl, TEMIIEpATypa | T. I1.)
palMOHANbHBIX YUCEI
39 | Koaddunuenr. 5 6
PacrnipenenurensHoe
CBOMCTBO YMHOKEHUS
40 Jlenenue panyoHanbHbIX | 4 5




]
=5
S & Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
o]
=
I 1
qrcel ¥
KonTtponrhas pabota Ne 1 1
9
41 | Pemienue ypaBHEHUH 6
42 | Pemenue 3amau ¢
ITOMOUIBIO YPAaBHEHUIN
KonTtpomnrhas pabota Ne 1 1
10
43 | [lepnieHOUKYyIApHBIC 3 3
npsiMble
44 OceBast U LIeHTpabHas 3 4
CUMMETPUU
45 | [lapannenbHble IPSAMbIE
46 | KoopaunaTtHas 4 3)
MJI0CKOCTh
47 | I'padukn 3 4
KontposbHas pabora Ne




<
=5
S 2 Coaep:xanue yueonoro | Konuvecr XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITeIbHOCTH YUYCHUKA
E s MarepHaJja BO 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
)
=
I 1
11 *
IHoBTOpEeHME
U CHCTeMaTH3alusA 20 | 25
y4eOHOro MarepuaJia
VYnpaxHeHus 19 | 24
JUIsl TOBTOPEHUS Kypca
6 xacca
KonTtponrhas padorta Ne 12 1 1

IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKMe. AJiredpa. 7 Kiace
(I BapuanT. 3 yaca B Hezento, Bcero 102 yacos;




II BapuaHT. 4 yaca B Henento, Bcero 136 yacon)

®
- %
S 2 Conep:xanune yueonoro | Koamnuecro XapakTepuCTHKA OCHOBHbIX BHI0B J1eSITeJIbHOCTH YUEeHUKA
E S Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
]
=
*
I I
I'nasa 1
JIuneiiHOe ypaBHeHHE 15 17
¢ OTHOM NepeMeHHOH
BBenenue B anredpy Pacnosnasams uncnoBbie BbIpaKEHUS U BBIPAXKEHUS C IEPEMEHHBIMU,
2 BT —— JIMHEWHbIE ypaBHEHUs. [[pUBOINTE IPUMEPHI BBIPAKEHUN C IEPEMEHHBIMU,
OJTHO# TICPEMEHHOI JIMHEWHBIX ypaBHEHUN. COCTaBIATh BBIPAXKEHHUE C MEPEMEHHBIMU I10
YCIIOBUIO 3a71a4M. BBIMOIHATE IpeoOpa3zoBaHus BEIPAKEHUI: IPUBOIUTH
3 | Pemenue 3anad ¢ 5 6 | nogoGHbIe cnaraemble, packpbiBaTh cKOOKH. HaxoXUTh 3HAUCHUE BbIPAKEHHS
ITOMOIIbBIO YPaBHCHUH C IEpEMEHHBIMHU TPU 33JJaHHBIX 3HAUYCHUAX NepeMeHHbIX. KnaccupuunpoBaTh
[ToBTOpEHHE 1 1 | anredpanyeckue BbipakeHUsl. ONMUCHIBATH LIEJIbIE BBIPAYKEHUS.
U CHCTEMATH3aINs Dopmyauposams ONIPENCIIEHUE JIUHEUHOTO ypaBHEHUs. Pemares mTuHenHoe
y4eGHOTO MaTepHala ypaBHeHHE B o011eM Buae. MIHTepnpeTupoBaTh ypaBHEHUE KaK
MaTEMaTUYECKYIO0 MOZEIb peaibHOi cuTyanuu. ONUChIBaTh CXEMY PELLICHUS
KonTtponbshas padora Ne 1 1 N N
1 P p TEKCTOBOM 3aJlauu, IPUMEHSTH €€ JIJIsl pellieHus 3a1a4
I'naga 2
52 68
[eable BbIpaxeHus
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S 2 Conep:xanue yueoHoro | Koaruuecrso XapakTepuCTHKA OCHOBHbIX BH/I0B J1eSITEJIbHOCTH YUEHUKA
E S MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I I

4 | ToxkaeCTBEHHO paBHbIE 2 |. 2 | Qopmynruposams:

BbIpakeHus. ToxmecTBa onpeoesienus: TOXJIECTBEHHO PaBHBIX BBIPAKEHUM, TOXK]IECTBA, CTEIICHU C

5 | Crenens ¢ HarypamsaeiM | 3 3 | HATYpajbHBIM MOKA3aTeNEeM, OJHOWICHA, CTAHAAPTHOTO BH/a OJIHOYIICHA,
S — koa(ddurieHTa 0 JHOUIIEHA, CTETICHH OJHOYJIEHa, MHOTOYJICHA, CTETICHH

MHOTOWJICHA,

6 | CotictBa cTenenu ¢ 3 4 | ceoticmea: crenenu ¢ HATYpaJIbHBIM TOKa3aTelieM, 3HaKa CTCIICHH;
HaTypaJbHbIM npasuia: 10Ka3aTeabCTBa TOXKISCTB, YMHOXKECHHUS OJTHOYICHA HA MHOTOYJICH,
T10Ka3aTCJICM YMHOKEHUSI MHOTOYJICHOB.

OIHOYJIEHBI 2 /Jlokazvieams CBOMCTBA CTENEHU C HATypaIbHBIM MOKa3aTeIeM. 3aiChIBaTh U
M JTOKa3bIBaTh (POPMYIIBI: IPOU3BEACHUS CYMMBI U PA3HOCTH JIBYX BBIPQYKEHUH,
HOTOTICHRT Pa3HOCTH KBAIPATOB ABYX BBIPAKCHHM, KBaJpaTa CyMMBbI M KBapaTa
Cnoxxenue 1 BEIYNTAHUE 3 PA3HOCTH JBYX BBIPAKEHHM, CYMMBbI KyOOB U Pa3HOCTH KyOOB JIBYX
MHOT'OYJIEHOB BBIPAKCHUM.
Koutposbhas pabota Ne 1 1 | Bvluucisime 3HaYCHHUE BBIPAKCHHUH C IEPEeMCHHBIMU. [IpUMEHSATh CBOHCTBA
2 CTETEHU /IS TpeoOpa30BaHusl BIpAKEHUI. BRIMOTHATE yMHOKEHHE
OJIHOWJICHOB Y BO3BEJICHHE OJHOUJICHA B CTENEHb. [[puBOIUTH OAHOUIIEH K
10 | YMHOXeHHE OTHOWICHA 4 5 CTaHJAPTHOMY BUy. 3aIIMCHIBATE MHOTOYJIEH B CTAHIAPTHOM BHJIE,
Ha MHOTOHJICH OIPEIENATh CTENEHh MHOTOWIEHA. [IpeoOpa3oBEIBATh POM3BEICHHE
11 | YMHOXeHue 4 5 OJHOYJICHA U MHOTOYJICHA; CYMMBI, Pa3HOCTH, IIPOU3BEACHUS ABYX
MHOTOYJICHA Ha MHOTOWICHOB B MHOTOUJICH. BBIMOTHATE pa3iokeHHe MHOTOYWICHA Ha
MHOTOYJICH MHOXHTEJIM CIOCOOOM BBIHECEHHS OOLIEr0 MHOXKHUTEJIS 32 CKOOKH, CIIOCOO0M




Howmep
naparpada

Conepxkanue yueOHOro
MarepuaJja

KoanuecrBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

Paznoxxenue
MHOTI'O4YJIEHOB Ha
MHOKHUTENN. BEIHECEHNE
0OIIIET0 MHOXKUTEA 3a
CKOOKH

13

Paznoxxenue
MHOT'OYJICHOB Ha
MHOKUTEIIN. MeTox
TPYNIUPOBKU

KoHnTtponbsHas padota Ne
3

14

[IpousBeneHne pa3HOCTH
U CyMMBI JIBYX
BBIPAXKCHUH

15

Pa3HocTh KBapaToB
JBYX BBIPAXKECHUU

16

KBazpar cymmel
Y KBaJIpaT pasHOCTH
JBYX BBIPAXKECHUU

TPYIIIUPOBKHU, TIO (OPMYJIaM COKPAIIEHHOTO YMHOXEHUS U C TIPUMEHEHUEM
HECKOJIBKHUX CIIocO00B. Vcnonb30BaTh ykazaHHbIE Pe0Opa3oBaHus B
MPOLIECCE PENICHUSI YPABHEHH, I0KA3aTEbCTBA YTBEPKICHUM, PEIICHUS
TEKCTOBBIX 337124




Howmep
naparpada

Conepxkanue yueOHOro
MarepuaJja

KoanuecrBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

[IpeoOpazoBanue
MHOT'O4YJICHA B KBaJpat
CYMMBI WJIH Pa3HOCTH
JIBYX BBIPAXKEHUU

KontponbsHas padora Ne
4

18

CyMMma u pa3HOCTb
KyOOB JIBYX BBIpa)KEHUM

19

[IprumeHeHune pa3InIHbIX
CIIOocO00B Pa3I0KCHUS
MHOTOYJIEHA Ha
MHOXHUTEIN

[ToBTOpEHUE
U CUCTEMaTHU3ALIMS
y4eOHOro Marepuaa

KonTtponbshas padora Ne
5

I'nasa 3
DyHKUNHA

12

18
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®
=
I 1
20 | CBa3u MexXIy 2 |. 4 | Illpusooums mpuMephl 3aBUCUMOCTEN MEXKy BelnunHaMu. Pasnuuate cpenu
BennunHaMu. OyHKIU 3aBUCUMOCTEHN (PYHKIIMOHAIBHBIE 3aBUCUMOCTH.
21 | Crioco6st 3ananus 2 4 | Onuceisams nonsamus: 3aBUCHMOI W HE3aBUCUMO#i [IEPEMEHHBIX, QYHKIIHH,
byRKIIH aprymenTa GyHKIUM; criocoObl 3aganus GyHkiuuu. @opMyaupoBaTh
omnpeseneHus: 00JacTH onpeeseHust GyHKIMU, 00JaCTH 3HaYeHUN HYyHKIINUH,
22 | I'padux dyHKIHH rpaduka GyHKINH, TUHEHHON QYHKIMHU, TPSIMOU MPONOPLUHUOHAIBHOCTH.
HHei 8 Buvruucnamo 3HaueHre QyHKIUYU 10 33JaHHOMY 3HaY€HUIO apryMEHTA.
eiiHasg QpyHKUHs, e€
rpadHKH CBOICTBA CocraBnsaTe TabauIbl 3HaueHU GyHKIuu. CTpouTh rpa@uk GyHKINH,
ToBTODEHIe 1 1 3agaHHOM TabsmuHo. [To rpaduky dhyHKIIUH, SABISIIONMIECHCS MOIEIIBbIO
BTOPECHHU
cute E . peanbHOro MpoLEcca, ONPEACNIATh XapaKTePUCTUKU 3TOro npouecca. CTpouthb
U CUCTEMaTHU3AIINS e .
! rpaduK JUHEHHON QYHKIIMU U TIPSAMON TPONOPHUOHATILHOCTU. ONUCHIBATH
y4eOHOTO MaTepuasa o N
CBOMCTBA ATUX (PYHKITUI
KonTtponbshas padota Ne 1 1
6
I'naea 4
Cucrembl JIUHEHHBIX 20 o5
YPABHEHUH ¢ ABYyMS
nepeMeHHbIMH
24 | YpaBHEHUS C IBYMS 3 3
MEPEMEHHBIMU IIpuooums npumepol.: ypaBHEHUS C IByMsI IEPEMEHHBIMH; JINHEITHOTO
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=
I 1
25 | JIuneiiHOe ypaBHEHHE C 3 |+ 4 |ypaBHEHUS C ABYMS NIEPEMEHHBIMH; CUCTEMbI JIBYX JTUHEHHBIX YpaBHECHUIN
JBYMSI TIEPEMEHHBIMU U C IBYMsI IEPEMEHHBIMU; PEATHHBIX MPOIIECCOB, I KOTOPHIX YpaBHEHHUE C
ero rpadux JIBYMS IEPEMEHHBIMH WJIM CUCTEMa YPaBHEHUH C IBYMsI IEPEMEHHBIMU
26 | Crcrems! ypapreHmii ¢ 3 4 | ABISAIOTCS MATEMaTHYECKHUMH MOJCIIAMH.
JTBYMS TIEPEMEHHBIME. Onpenenarp, SABISAETCS JIU Mapa YMCes pelIeHUEM JaHHOTO YPaBHEHHUS C
T padyMuecKkiii MeToT JBYMS TIEPEMEHHBIMH.
pEIIeHUs] CUCTEMBI JIBYX DPopmynuposams:
JIMHEHHBIX yPABHEHM onpeodeienus: PEIICHAs] YPaBHEHUS C ABYMS TIEPEMEHHBIMH, YTO 3HAUUT
Ty ——— PEIINTL YPABHEHHE C IBYMsI TIEPEMCHHBIMIL; rpaduka ypaBHEHUS C IBYMsI
NIEPEMEHHBIMHY; JIMTHEWHOTO YPaBHEHUS C ABYMsI TICPEMCHHBIMH, PEIIICHUS
21 PeH_IefII/Ie cucrtem 2 3 | cucremst yYpaBHEHUH C IByMS TIEpEMEHHBIMH;
JHHCHHBIX YPaBHCHUH ceolicmea ypaBHEHHH C TBYMsI IEPEMEHHBIMHU.
MCTOAOM TOACTAHOBKH Onuceléams: CBONCTBA rpadrKa JIMHEHHOTO YPaBHEHHUS B 3aBUCIMOCTH OT
28 | PellleHHE CHCTEM 3 4 | 3HaueHui K03 PHUIMEeHTOB, rpadUUSCKUN METO PEIICHUS CHCTEMBI IBYX
JIMHEHHBIX YpaBHEHHIl ypaBHEHUH C IBYMsI IEPEMEHHBIMU, METO]T TIOJCTAHOBKH U METO]I CJIOKCHUS
METOIOM CIIOKEHUS JUTSI pEIICHUSI CUCTEMBI JIBYX JINTHEWHBIX YPaBHEHUHN C ABYMS TIEPEMEHHBIMH.
29 | Pemmenie samat o 4 5 Cmpoumbw rpaduk JH:IHeP"IHoro YPABHEHHUS C ABYMS IIEPEMEHHBIMH. Pematp
HOMOILIIBIO CHCTEM CHCTEMBI JIBYX JIMHEHHBIX YPABHEHHUI C IBYMS MEPEMEHHBIMHU. )
9 . Pewams TeKCTOBBIC 33291, B KOTOPBIX CHCTEMa JIBYX JINTHCHHBIX YpaBHEHUN
JUHEHHBIX YpPaBHCHUH .
C IBYMsI ICPEMEHHBIMH SIBJIICTCSI MATEMATHIECKOW MOJIETBIO PEATbHOTO
[ToBTOpEHUE 1 1
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]

=

I 1
Y CUCTEMATU3ALMS « porecca, ¥ UHTEPIPETUPOBATh PE3YJIbTaT PEIICHUS CHCTEMBI

y4eOHOTo MaTepuasa

KontponbsHas pabota Ne 1 1

7
IHoBTOpPEHME U
CHCTEeMATH3aIUA Y4eOHOT O 6 12
MaTtepuajia
VYnpaxxHeHus AJisi HOBTOPEHUS 5 11

Kypca 7 kiacca

HroroBast kKoHTpoJIbHAS paboTa 1 1




IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe. AJiredpa. 8 Kiace
(I BapuanT. 3 yaca B Hezemto, Bcero 102 yacos;

II BapuanT. 4 yaca B HezielNt0, Bcero 136 yacon)
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é s Marepuaja 4acoB (Ha ypoBHe Y4eOHbIX JeiicTBHI)
<
=
I I
I'naga 1 44 55
PanmnoHanbHbIe BbIPAXKEeHUS
PanmonaneHeie qpobu 3 | Pacnosnasams 11einble paliioOHaIbHbIE BBIPAXKEHUSI, APOOHbIE palliOHAJIbHBIE
2 | OcHOBHOE CBONCTRO BBIP@XEHUSI, IPUBOJIUTH PUMEPHI TAKUX BBIPAKEHUH.
palnroHaNbHON IpoOu Dopmynuposams. .
onpeoenenus. PallMOHAILHOTO BBIPAKEHHUS, TOMYCTUMbIX 3HAYEHUI
3 | CnoxeHue 1 BEIYATAHHE 3 4 NIEPEMEHHOM, TOKIECTBEHHO PaBHBIX BBIPAKEHUH, TOXKIECTBA,
palMOHAIBHEIX APObeii ¢ PAaBHOCHWJIBHBIX YPABHEHHM, pALIMOHAJIBHOTO YPABHEHNS, CTETIEHU C HYJIEBBIM
OJANHAKOBBIMH 1oKa3aTeJieM, CTCIICHHU C IICJIBIM OTPHIIATEIbHBIM ITOKA3aTEeIIeM,
SHaMCHATCIIAMH CTaHJIApPTHOTO BHJA YKCIIa, 00paTHOMN MPOHOPIIHOHATIBLHOCTH;
4 Cro)XeHre U BEIUUTAHUE 6 7 c6olicmed: OCHOBHOE CBOMCTBO paHHOHaHBHOﬁ I[pO6I/I, CBOMCTBA CTCICHU C
o . k.
PalMOHAJIBHBIX APOOeH IeJIBIM TTOKa3aTesieM, YpaBHEHUH, QYHKITUN y = —;
C pa3HBIMH n §
3HAMEHATEISIMI npasuia: CIOKEHUs, BBIMUTAHUSI, yMHOXEHHUS, IEJICHUs Jpo0Oeii, BO3BEICHUS
IpoOu B CTENEHB; YCIOBUE PAaBEHCTBA JIPOOHU HYIIIO.
KonTtponbsHas padota Ne 1 1
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]

=

I 1
1 " Jlokazviéameb CBONCTBA CTEIIEHU C IIEJIBIM MTOKA3aTEIIEM.

5 | Vvuokenne u nenenue 4 5 IOYnquzeamb rpaduueckuit METOA pelleHus ypaPHeHPéH C OJIHOM TIEPEMEHHOM.
PAITHOHATBHBIX TPOGEi. lpumerisimp OCHOBHOE CBOMCTBO PaLIOHANILHOH pOOH A1 COKpalleHus
BosBexemie u ipeoOpazoBanus Apoodeit. [IpuBoauTh ApodH K HOBOMY (0011IEMY)
DAITHOHATBHOM TPOGH B SHaMEHATEILIO. Haxonute cymmy, pa3HOCTb, TPOU3BEICHUE U YaCTHOE
CTCIICHD npoOeli. BEIMOMHATE TOXIECTBEHHBIC TPe0oOpa30BaHUsI pAIlMOHATBHBIX

BBIPAKCHU.

6 | ToxnecrsenHbIe 7 10 | pewame ypaBHEHUS C TIEPEMEHHOU B 3HAMEHATEJ e IPOOH.
npeoOpa3oBaHus IIpumernsims CBOWCTBA CTETICHHU C IEJIBIM MTOKA3aTENIEM JIJIsl IPeoOpa3oBaHuUs
PpallMOHAJIBHBIX BBIPAKEHU.

BBIPAKCHUN 3anucvleamp 4ncCiia B CTAaHAAPTHOM BUJE.

k
KonTtposbHas pabora N 1 1 | Beinoansme MIOCTPOCHHE U YTeHHUE Tpaduka QyHKINH y = —
2 n

7 | PaBHOCUIIbHBIE 3 4
ypaBHCHHUSI.
PanmonannHbIe
ypaBHCHUS

8 CreneHsb ¢ 1EIBIM 4 5
OTPHUIIATEIHHBIM
ToKazaTeyieM
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]
=
I 1
9 CBolicTBa CTENICHU 5 L 6
C LEJIBIM MOKa3aTeNeM
k. .
10 OyHKIUA y=—HU €€ 4 4
X
rpaduk
KonTtponbsHas padota Ne 1 1
3
I'naga 2
KBanpaTHbie KOpHH. 25 30
JeiicTBUTE/bHBIE YHCJIA
11 | dynxuua y = X2 u eé 3 3 | Onucvisams. TIOHATHE MHOKECTBA, JIEMEHTAa MHOKECTBA, CIIOCOOBI 3aTaHUSI
rpadux MHOECTB; MHOKECTBO HATYPaJIbHBIX YUCEJ, MHOKECTBO IEJIbIX YHCET,
12 | Keagparusie xopun 3 4 | MHOXKECTBO PallHOHATBHBIX YHCEII, MHOXCCTBO ACHCTBUTE/IBHBIX YUCCI H
AprdmMeTHuecKHil gBSI?,I/I MEXKTy dTUMHU YUCIIOBBIMU MgomeCTBaMn, CBSI3b MEXK]TY
KBAIPATHBIH KOPCHD €CKOHEUHBIMU JICCSITUIHBIMU APOOSMH U PAllMOHAIBHBIMH,
UppaIiOHATBLHBIMU YUCIIaAMHU.
13 | MHOXeCTBO 1 €ro 2 2 | Pacnosnasams paudoHaIbHbIE W UPPALMOHAIBHBIE YnciIa. [IpUBOLUTD
SNICMCHTEI IPUMEPBI PAIIMOHAIBHBIX YHCENT U HPPAIIMOHAIBHBIX YHCEIL.
14 | TloAMHOECTRO. 2 2 | 3anucvieams ¢ moMoIIb0 (OPMYJT CBOMCTBA ACHCTBUM C NIEUCTBUTEIBHBIMU
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E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I I
Omnepanuu Hax " YU CIIaMU.
MHO>KECTBaMHU Dopmynuposamo:
15 | UnicioBbie MHOKECTBA 2 onpeoeneHusi: KBaIpaTHOIO KOPHS U3 YUCIIA, apU(PMETUUECKOTO KBAJPATHOTO
- KOpPHS U3 YUCJIA, PABHBIX MHOKECTB, TOJIMHOKECTBA, IEPECCUECHMUSI
16 | Cpoiicta MHOKECTB, 00 TMHEHUS] MHOKECTB;
apu(hMETHYECKOro ceoticmea: GyHKUMY Y = X%, apE()METUYECKOTO KBAIPATHOTO KOPHS,
KBaJIpaTHOT'O KOPHSI byHKImH Y =X .
17 | ToxnecTBeHHBIE 5 7 | Jokaswieams CBOWCTBA apu(hMETHIECKOTO KBAJAPATHOIO KOPHSI.
npeobpasoBaHHUst Cmpoums rpaduky QyHKIHH Y = X211 y=+X.
BbIPAXKEHHH, [TpuMeHSTH OHSATHE apU(PMETHIECKOTO KBAIPATHOTO KOPHS JUTS
CoZepKainX BBIYHCIICHUS 3HAYEHUI BBIPAKEHHIA.
KBa/IpaTHBIC KOPHU Vnpowams Beipakenus. Pemars ypasHenusi. CpaBHUBATH 3HAUCHHS
BBIPKEHUN. BBITONHATH MpeoOpa3oBaHUe BhIPAXKEHUHN C TPUMEHEHHUEM
18 | Oynkums y=+xu eé 3 3 | BBIHECEHUSI MHOXKUTENIS U3-10]] 3HaKa KOPHsI, BHECEHUE MHOXKHUTENS TOJ1 3HAK
rpaduk KOpHA. BBIMOTHATE 0CBOOOXACHNE OT MPPALMOHATIFHOCTH B 3HAMEHATEIE
ApoOu, aHAJIU3 COOTHOIIEHUN MEX]Ty YUCIOBBIMU MHOXKECTBAMH U UX
KonTtposnbsHas padora Ne 1 1 | snementamu
4
I'naga 3
26 36
KBagpaTHbie ypaBHeHus1
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]
=
I 1
19 | KBagpaTHble ypaBHEHUSI. 3 L 4 | Pacnosnasams v IpUBOIUTH MIPUMEPHI KBAJAPATHBIX YPABHEHUHN Pa3TMUHbIX
Peuienne HEMmoMHBIX BUJIOB (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBAJIPATHBIX TPEXUJICHOB.
KBaJpaTHbIX YPaBHEHUN Onucwieamsb B 00IIEM BUJE PEUICHUE HEMOJIHBIX KBAJAPATHBIX YPaBHEHUH.
20 | ®opmyiia KOpHE 4 5 | Pop ng AUpOSAMD. .
KBAJ[PATHOTO YPABHCHHS onpedenenus: ypaBHEHUs [EPBOIE CTENEHHU, KBAPATHOTO yPaBHEHUS;
KBaJ[paTHOTO TPEXWICHA, TUCKPUMHUHAHTA KBAIPAaTHOTO YPAaBHEHUS
21 | Teopema Buera 3 5 |u KBa/IPAaTHOTO TPEXWIECHA, KOPHS KBaJIPATHOTO TPEXUIIEHA; OMKBaAPATHOTO
KonTtponbshas padota Ne YPaBHCHUA,
5 CB80UCMBa KBAJIPATHOTO TPEXUICHA;
. meopemy Buera u o0paTHyto €il Teopemy.
22 | KBagpaTHblil TpEXuseH PNy patiy peMy.
3anucvieams 1 JOKa3bIBaTh (POPMYIy KOPHEHN KBAaIpaTHOTO YpaBHEHUS.
23 | Pemienue ypaBHEHUH, HccnenoBaTh KOMYECTBO KOPHEH KBaJIpaTHOTO YPABHEHUS B 3aBUCHMOCTH
KOTOPBIE CBOJSTCS K OT 3HaKa ero JMCKpUMHUHAHTA.
KBaIpaTHbIM Jloxasvieame meopemol: Bueta (mpsamMyto 1 00paTHYIO), O Pa3IOKESHUH
YPaBHCHHUAM KBaJIPaTHOIO TPEXWIEHA HA MHOXHUTEIIH, O CBOMCTBE KBAIPATHOIO TPEXWICHA
24 | PanmonanpHbie 6 g | C OTPULATEIBHBIM JTUCKPUMUHAHTOM. )
ypaBHEHNS KaK Onquzeanvib Ha IIpUMepax METoJ 3aMEHbI IEPEMEHHON 1JI pelIeHUs
MaTeMaTUYECKHE MOJIENH YPaBHCHIH. 5
pEabHBIX CHTYALHH Haxooumw xopHu KBa/[paTHbIX ypaBHEHUH PasIIMHbIX BU/IOB. [TpumeHsTH
Teopemy Buera u o0patHyto el TeopeMy. BBIOMHATE pa3nokeHue
Kontponbhas pabora Ne 1 1| kpapparHoro Tpéxunena na MuOKwUTETH. HaXOHTh KOPHH YpaBHEHHUl,
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]
=
I 1
6 " KOTOPBIE CBOASATCS K KBaipaTHbIM. COCTaBJIATh KBAIPATHHIE YPABHEHUS U
YPaBHEHHSI, CBOASIIMECS K KBaJAPATHBIM, SBJISIOIINECS MATEMAaTHYECKUMU
MOJEJSIMU PEATIbHBIX CUTYaINi
IToBTOpEHME
U CHCTEeMaTHU3 AN 10 19
yueOHOro MarepuaJia
VYpaxxHeHus AJisi HOBTOPEHUS 9 18
Kypca 8 kjacca
Kontponbnas pabora Ne 7 1 1




IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe. AJiredpa. 9 kiace
(I BapuanT. 3 yaca B Hezemto, Bcero 102 yacos;

II BapuanT. 4 yaca B HezeNtO, Bcero 136 4acon)
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<
=
I I
I'naga 1 20 o5
HepaBencrBa
UucoBble HEPABEHCTBA Pacnoznasams 1 IpUBOIUTE TPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C

2 | OcroBHEIe cROJiCTRA 3 | MepeMeHHBIMH, TMHEHHBIX HEPABCHCTB C OJIHOH NIEPEMEHHOM, IBOMHBIX

YUCJIOBBIX HEPABEHCTB HCPABCHCTB.
Dopmyruposams:

3 | Croxenne u yMHOKEHHE 3 3 onpeoeineHus: CPaBHEHUS JBYX UHCEN, PEHICHUS HEPABEHCTBA C OJHOU
IUCJIOBBIX HEPABCHCTB. NIEPEMEHHON, PABHOCHIIBHBIX HEPABEHCTB, PEIIECHUSI CUCTEMBI HEPABEHCTB C
OnenuBaHue 3HAYCHHS OJTHOW TICPEMEHHOH, 00J1aCTH ONIPEICIICHUS BBIPAYKCHHS,

BBIDKCHHA C80UCMBA YNACIIOBBIX HEPABEHCTB, CIIOKEHUSI 1 YMHOKEHUS YUCIOBBIX

4 | HepaBeHnctBa ¢ oHOM 1 2 | HCpABCHCTB

TIepeMEeHHOI /lokazvieamys: CBOMCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIO)KEHUH U
YMHOKEHHH YUCIIOBBIX HEPABEHCTB.

5 | PellleHre HEPABEHCTB C 3) 6 .

OHOMH TIehEMEHHOM Pewams nuHeliHbIE HEPABEHCTBA. 3alMChIBATH PELICHUS HEPABEHCTB U UX
! p ' CUCTEM B BHJIE YHCIIOBBIX MPOMEKYTKOB, 00BEAMHEHHUS, IEPECCUCHHUS
YucnoBble IPOMEXYTKH
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S o | Coaep:xxkanue yueonoro | KoaugecTBo XapaKkTepuCTUKA OCHOBHBIX BH/I0B JAeATEJILHOCTH YUEHHKA
s £ y P P y
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
®
=
I 1
6 | CucteMbl JIMHEWHBIX 5 | 6 | 4uKcIOBBIX MPOMEXKYTKOB. PemaTs cucteMy HEpaBEHCTB C OAHON
HEPaBEHCTB C OJTHOM nepeMeHHoM. OLeHuBaTh 3HaUeHHE BbIpaxxeHus. M300paxkaTh Ha
EPEMEHHOM KOOPAMHATHOM MPsAMOM 3a/1aHHbIE HEPABEHCTBAMU UHCJIOBBIE IPOMEKYTKH
KonTtponbsHas padora Ne 1 1
1
I'naga 2
38 45
KBagparuynas gyHkuus
7 | IloBrOpeHue u 3 4 | Onucvieams OHATHE PYHKITUU KaK MPABUIIA, YCTAHABIMBAIOIIETO CBS3b
paciMpeHue CBeJCHHM 0 MEX]y 3JIEMEHTaMHU JBYX MHOKECTB.
byHKIUN Dopmynuposams.
CoiicTBa dyHKITHH onpeoeneHus; Hymsl (bYHISHI/IH; [POME3YTKOB 3HAKONOCTOAHCTBA (byHmfI/H/I;
¢yHkuuu, Bo3pacraronieil (yObIBaroliel) Ha MHOKECTBE; KBaIpaTUYHON
Kak rioctponts rpaux 3 (GyHKUMU; KBaJPATHOIO HEPABEHCTBA,
bynkman y = kf(x), ecmn ceoticmea KBaIpaTUIHON (GyHKINY;
M3BECTCH rpaduk npaesuia NOCTpOoCHUs rpauKoB PYHKINH ¢ TTOMOIIBIO MpeoOpa3oBaHMi BHIA
dyHKIMHI f(x) — f(X)+a;
y =f(x) f(x) — fix + a); f(x) — kf(X).
10 | Kak moctpouts rpaduxu 4 4 | Cmpoums rpaduku QyHKIHIE ¢ TOMOIIBIO TipeoOpa3oBanuii Buaa f(x) — f(x)
bynkmuii y = f(X) + b +a;
uy="f(x+a), ecu f(x) — f(x + a); 1(x) — kf(x).
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Conep:xkanue y4eOHOro0
MarepuaJja

KosnuecTBo
4acoB

XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

U3BECTEH rpaduk
bynkiun y = f(X)

Cmpoumo rpaduk kBagpatuuHoil pyHkiuu. [1o rpaduky KBagpaTUyHOM
(GYHKIIMM OMUCHIBATh €€ CBOWMCTBA.
Onucblgéams CXeMAaTUIHOE PACIIONIOKEHHUE MapadoIibl OTHOCUTEIHHO OCH

11 | KBagpartuunas GpyHKIMS, 6 7
&8 rpadyK 1 CBOMCTBA a0CIMCC B 3aBUCUMOCTH OT 3HAKa CTAPIIIEro KOB(b(l)I/IH}/IeHTa u
JUCKPUMHHAHTA COOTBETCTBYIOIIETO KBAJIPATHOTO TPEXUJICHA.
KonTposbHas pabora No 1 1 | Pewams KBaJPaTHbIE HEPABEHCTBA, UCIOJIB3Ys CXEMY PACIOJIOKEHUS
2 napaboJibl OTHOCUTEIBHO OCH a0CIIHCC.
12 | Peurenue KBagpaTHBIX 6 7 | Onucvisams rpaddecKuii METO PEIISHUS CUCTEMBI IBYX YPaBHCHHH C
HEPABCHCTB JIBYMS TIEPEMEHHBIMH, METOJI TIOJICTAHOBKH W METOJ CIIOKCHHUS JIJIST PEIICHHSI
13 | Cucrens! ypaerit o 5 7 | CHCTEMBI IBYX ypaBHEHHI C ABYMsl EPEMEHHBIMH, OZHO H3 KOTOPBIX He
SIBJISICTCS JIMNHCHHBIM.
JBYMSI TIEPEMEHHBIMU p .
eulams TEKCTOBBIE 3a]1a4M, B KOTOPBIX CUCTEMA JBYX YPaBHEHUH C IBYMS
14 | Pemenue 3amau 5 [ | mnepeMEHHBIMH SBJISAETCS MATEMATUUECKOM MOJIETBIO PEAILHOTO NPOLECCa,
C TIOMOIIIBIO CUCTEM Y UHTEPIPETUPOBATH PE3yJIbTAT PEIICHUS] CUCTEMbI
ypaBHEHUH BTOPOU
CTETICHU
KonTtponbshas padota Ne 1 1
3
I'naga 3 20 26

DJIeMeHThI IPUMEPHOM
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E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I 1
MaTeMaTHUKHU e
15 | MaremaTtudeckoe 3 4 | Ilpusooums npumepoi:
MOJICTTIPOBAaHUE MaTeMaTUYeCKUX MOJIENIel pealbHbIX CUTYAIIHii; IPUKIaJHBIX 3a1ay;
16 | TIponeHTHbIE pacaETEI 3 4 | TPHOMIKEHHBIX BEMHMHUH; NCTIONb30BAHMNS KOMOWHATOPHBIX MTPABUJI CyMMBI U
MIPOU3BEICHHUSI; CITyYaHBIX COOBITHHN, BKITIOUAst JOCTOBEPHBIC M HEBO3MOXKHEIE
17 | IIpubnmxénnbie 2 3 | cOOBITHS; OIIBITOB C PABHOBEPOSTHBIMH MCXO/IaMH; IIPEICTABICHHUS
BBIUMCIICHUS CTaTUCTUYECKUX JTAHHBIX B BHJIE TAONHII, AUATPaMM, Tpa(QUKOB; UCIOTB30BAHUS
18 | OcHoBHbIe npaBuIa 3 4 BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIIUX SBICHUMN.
KOMOMHATOPUKH DPopmynuposanb:
onpedenenus: aOCOTOTHON MOTPEIIHOCTH, OTHOCUTEIHLHON MOTPELTHOCTH,
19 | HacToTa u BEPOSTHOCTL 2 2 JOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO COOBITHS; KIIACCHYECKOE OTPEIETIEHUE
CIIy4ailHOro coObITHS BEPOSITHOCT;
20 | Knaccuueckoe 3 4 | npasuna: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOWHATOPHOE TIPaBHUIIO
OIIPENECIICHUE BEPOSITHOCTHU IPOU3BCACHMI.
Onucvleamyp dTaIbl pEIICHUS TIPUKIIATHON 3a1a4H.
21 | Hauameubie caencnms 3 4 [TosicHATP U 3anMCHIBATh (POPMYITY CIOKHBIX TPOLEHTOB. [IpOBOIUTH MPOLIEHTHBIE
O CTaTHeThie PacuéThl C UCIIOJI30BAHUEM CIIOKHBIX TPOLIEHTOB.
Konrponsnas pabora Ne 4 1 1 | HaxoOums TOYHOCTH MPUOIMKESHHS IO TAOIUIE MPUOTMKEHHBIX 3HAYCHUH
BeJIMYMHBI. VIcronb30BaTh pa3nuvHbie POPMBI 3aITUCH MPHOIIKEHHOTO 3HAYCHHUS
BennuuHbl. OIEeHNBATh TPUOIMKEHHOE 3HAUCHUE BETMYUHBI.
IIpo600ums OTBITHI CO CTyYaHBIMHU HcxoaaMu. [T0SICHATE U 3anMCBIBATh POPMYITY
HAXOXKJCHHSI YaCTOTHI CIIy4ailHOTO cOObITHS. ONICHIBATh CTATUCTHYECKYIO OIICHKY
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=
I 1
e BEPOSITHOCTH ciiyyailHOro coObITusi. HaxouTh BEpPOSITHOCTD CAy4aitHOrO COOBITUS
B OIBITaX C PABHOBEPOSTHBIMU UCXOJAMHU.
Onucwiéams dTanbl CTATUCTHUECKOTO uccaenoBanusd. Odopmiars nHdopmaiuio B
Buje Tabaui u auarpamm. M3pnekats nHGOpManuio u3 Tabaull U JuarpaMm.
HaxoauTth 1 npuBOIUTE NPUMEPHI UCIIOJIB30BAHUS CTATUCTUYECKUX XapaKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CPE/IHEE 3HAUEHHUE, MOJIa, pa3Max, MeJraHa BEIOOPKHU
I'nasa 4
YuciioBble 17 23
NOCJIe0BATEIbHOCTH
22 | Yucnossie 2 3 IIpusooumuv npumepsvi: MOCIEAOBATEIIBHOCTEH; YUCIOBBIX MOCIE0BATEILHOCTEH, B
MOCJIEI0BATENIbHOCTH YaCTHOCTHU apu(PMEeTHUECKON U T€OMETPUUECKON POrpecCrii; NCIOIb30BaHUS
23 | Apudmernueckas 4 5 HOCJIe,Z[OBgTeJIBHOCTCI/I B PEAJIbHOM JKM3HM; 3a7]a4, B KOTOPBIX pacCMaTpHUBAIOTCS
CYMMBI C OECKOHEUHBIM YUCIIOM CJIaraeMbIX.
nporpeccust Y
Onucwiéams: IOHATHE TTOCIIEOBATEILHOCTH, YI€HA MOCIIEI0BATENbHOCTH,
24 CyMMma N mepBbIX YICHOB 3 4 criocoOBI 3aJaHUs ITOCIIEI0BATEIHLHOCTH.
apudMeTHIeCKON Buviyucaame uneHsl IOCIEI0BAaTEIbHOCTH, 3a1aHHON (HOPMYIIOH N-To YiIeHa Win
1porpeccuun PEKYpPPEHTHO.
25 | I'eomerpuueckas 3 4 | Popmynuposam:
mporpeccus onpfaeﬂeﬁuﬂ: apru(MeTHIeCKOl Mporpeccuu, reOMETPUYECKOM MPOrPEeCcCHH;
% | C 5 3 CB0licea YIEHOB T€OMETPHUECKON 1 apu(MeTHIecKoil mporpeccuil.
yMMa Nl TIEPBBIX 1IICHOB 3aoasame apuPMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU PEKYPPEHTHO.
reoMeTpUYeCcKon
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=
I 1
porpeccuu e
27 | Cymma Geckoneunoii 2 3 3anucvieams v nosicnams GOPMYIIbI 0OIIETO YieHa apupMeTUIECKON U
rEOMETPHUECKOI F€OMETPUUYECKOU MPOrPECCHIA.
HpOTPECCHH, y KOTOPOH | q 3anucvieams 1 dokazviéams: GOPMYIIBI CyMMBI N IEPBHIX WIEHOB apU(PMETHUECKOM
<1 ’ ¥ T€OMETPUUYECKON Mporpeccuil; popmybl, BEIpaXKarolle CBOMCTBA YWICHOB
apupMeTHUECKON U T€OMETPUUECKON IPOrPECCUil.
KontpossHas padora Ne 5 1 1 | Boruucnames cyMMy GeCKOHEUHO reOMeTPHUECKOM IIPOrPECCHH, y KOTOpoii | q | <
1. [IpencraBnsaTh OECKOHEUHBIE TEPUOAUUECKHIE TPOOH B BUE OOBIKHOBEHHBIX
IHoBTOpEHUE
U CUCTEMATH3ALUSA 10 21
y4e0HOro Marepuasa
VYrpaxHeHus 1151 TOBTOPEHUS 9 20
Kypca 9 kiacca
Kontponpsnas padora Ne 6 1 1




IIpumepHoe TeMaTHYecKoe IaHupoBanue. 'eomerpusi. 7 Kiace
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I'nasa 1
Ipocreimme 15
reoMerpudeckue purypsi
U X CBOMCTBA
1 | Touku u psiMbIe I1lpusooums IpUMEpbI TECOMETPUISCKHUX UTYD.
OTPE3OK H ero Ha Onucvleams TOUKY, MIPSIMYIO, OTPE30K, JIy4, yroJl.
Dopmynuposamsw:
Jlya. Yron. Usmepenue onpeodelienusi; PaBHBIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSHHS MEXKTY
yrjioB JIBYMSI TOUKaMHU, JIOMOJIHUTEIBHBIX JTydei, pa3BEPHYTOrO yIiia, PaBHBIX
4 | CMexHbIe 1 3 YIJI0B, OMCCEKTPHUCHI yTila, CMEKHBIX M BEPTUKAIBHBIX YTJIOB,
BEpPTHKAIIGHBIC YIIIbI NIEPECEKAOIINUXCS MPSAMBIX, ICPIICHANKYIAPHBIX MPSAMBIX, IIEPICHIUKYJIIPA,
HAKJIOHHOM, PaCCTOSHUS OT TOYKHU 10 TPSIMOM;
5 | [lepnenaukynspHbie 1 . _ N
C80LCcMea: PACIIONIOKEHUS TOUCK Ha MPSIMON, H3MEPEHHSI OTPE3KOB U YTJIOB,
HPAMBIC CMEKHBIX U BEPTHKAIBHBIX YIJIOB, EPICHINKYISPHBIX IPSIMBIX; OCHOBHOE
6 | AKCHOMBEI 1 CBOMCTBO IPSIMOM.
TToBTOpeH™UeE i 1 Knaccughuyuposamo yripl.

CUCTEMAaTH3aLIHs
y4eOHOTO MaTepuaa

ﬂOKdS’blBamb.' TCOPCMBI O IICPCCCKAOIIUXCA IIPAMBIX, O CBOMCTBAX CMEKHBIX
N BCPTUKAJIbHBIX YIJIOB, O CIMHCTBCHHOCTH HpHMOﬁ, HGpHCHI[HKy.HﬂpHOﬁ
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=
KontponrHas padota Ne 1 1 JAHHOM (CiTy4aid, KOrja TOUYKa JIEKUT Ha JAHHOU MPSIMOK).
Haxooumw nnuny oTpes3ka, rpayCHYI0 MEpPY yria, UCTOJIb3ysl CBOMCTBA UX
% U3MEpPECHUM.
H3006pasicame ¢ TOMOUIBIO0 YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE
(bUryphI: OTPE30K, JTyY, YIOJl, CMEKHBIE U BEPTUKAIbHBIC YTJIbI,
NEPIEHIUKYJIIPHBIE IPSMbIE, OTPE3KH U JIyUH.
llosichsamo, 4TO TaKOE aKCMOMa, ONPEJICIICHUE.
Pewams 3anaun Ha BBIYUCIICHUE U JIOKA3aTENIbCTBO, TPOBO/IsI HEOOXOAUMbIE
JI0Ka3aTeJIbHbIE PACCYKICHUS
I'naga 2 18
TpeyrojabHuKku
7/ | PaBHBIE TPEYTOJBHUKH. 2 Onucbléams CMBICI TIOHATHSI «paBHbIE GUTYPBD». [[pUBOIUTH IPUMEPHI
Bricota, Menuana, paBHBIX QUTYD.
ouccekTpuca H306pasxcams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHUE, pAaBHOOEAPEHHBIE,
TPEYTroJbHUKA NPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYTIOYTOJIbHBIE TPEYTOJIbHUKUA U UX
8 | IlepBsIit 1 BTOpOIA 5 SJICMCHTDL.
HPH3HAKH PABEHCTRA Knaccuguyuposams TpeyrolibHUKU IO CTOPOHAM U yTJIaM.
TPEYTOJLHUKOB DPopmynuposams:
onpeoesienus; 0OCTPOYroJIbHOTO, TYIIOYTOJILHOTO, MPSMOYTOJILHOTO,
9 | PaBHOOCApCHHBIH 4 PaBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB,;

TPEYTrOJIbHUK U €r0
CBOWCTBA

6I/ICCGKTpI/ICLI, BBICOTBI, MC/IMAHBI TPCYT'OJIBHUKA,; PABHBIX TPCYT'OJIbHUKOB,
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10 | [IpusHaku 2 CEepEAMHHOTIO MEePIECHIUKYJIISIpAa OTPE3KA; MEPUMETPA TPEYTOJIbHUKA,
PaBHOOEAPEHHOTO ceoticmea. paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPETMHHOTO NIEPIICHAUKYIISpa
TPEYTOJbHUKA N OTpe3Ka, OCHOBHOT'O CBOMCTBA paBEHCTBA TPEYTOJIbHUKOB;

11 | Tpermit npussak 2 NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, paBHo6ez[pf~‘:HHoro TPEYTOIbHHKA.
PaBEHCTRA Jloxazvleamsb TEOPEMBI: O €IMHCTBEHHOCTHU MPSAMOM, MEPIICHINKYISIPHOM
TPEYTOTBHHIKOB JAaHHOM (cyuai, KOor/ia TO4Ka JISKUT BHE JJAHHOM MPsSMOM); TpU MPU3HAKA

PaBEHCTBA TPEYTOJIbHUKOB; MPU3HAKU PAaBHOOCIPEHHOTO TPEYTOJIbHUKA;

12 | Teopemsr 1 TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHIUKYIISIpA, PpAaBHOOEIPEHHOTO U
HOBTOpeHI/IC u 1 PaBHOCTOPOHHETO TPCYIOJIbHUKOB.

CHCTEMATH3ALINS Pazvsacuame, 4TO TakOe TEOpEMa, OMTUCHIBATH CTPYKTYPY TEOPEMBI.

y4eOGHOT0 MaTepHana OOBACHATH, KAKyI0 TEOPEMY Ha3bIBAIOT OOPATHOU TAaHHOM, B U€M
3aKJII0YAETCSl METOJ] I0Ka3aTeIbCTBAa OT MPOTUBHOTO. [[pUBOIUTH MpUMEpHI

KonTtponbshas padora Ne 1

5 MCIIOJIb30BaHUs 3TOTO METO/IA.
Pemrats 3a1aun Ha BRIYUCIIEHUE U IOKA3aTEIbCTBO

I'nasa 3
I[MapaJjsienbHbIe IPSIMBIE. 16

CyMMa yrJioB TpeyroJibHuKa

13 | IlapannenbHbIE PSIMBIE 1 Pacnosnasams Ha yepTexax napaiesibHbIE MIPSMBIE.

14 | Npusuaxu 2 13306pa>1<aTL c HOMOI(_;.IBIO JMHEHKN 1 yTO/bHIKA NapaJlIeNbHbIE PAMbIE.
MAPAIEBHOCTH TPSMBIX nucvléams yribl, 00pa30BaHHbBIC MPU MEPECEUCHHUH IBYX MPSMbBIX CEKYIIEH.

Dopmyruposams:

15 | CgoiicTBa mapaaieiabHbIX 3
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=
MPSIMBIX onpedenenusi; TapalIeIbHBIX TPSIMBIX, PACCTOSHUS MEXIY MapaJlieIbHbBIMU
16 | Cymma yrios 4 HPAMBIMH, BHEILIHETO YIJIa TPEYroNbHUKA, THIIOTEHY3bI H KATETa;
TPeyroNbHHIKA « c60UCcmEa: NapallIebHbIX MPSMBIX; YIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUU
napajuieNIbHbIX MPSMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO
17 | IIpsAMOyronbHbIH 2 yIJIa TPEYTrOJbHUKA; COOTHOLIEHUN MEXy CTOPOHAMHU U YTIIaMHU
TPCYTOJIBHHK TPEYTrOJIbHUKA; IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
18 | CroiicTBa 2 napasuielIbHbIX MPSMBbIX;
TIPSAMOYTOJIEHOTO NPU3HAKU: NAPaIEIbHOCTH MPAMbBIX, PABEHCTBA MPSAMOYTOJIbHBIX
TPEYroJIbHUKA TPEYTrOJILHUKOB.
KonrponbHas pabora Ne 3 1 /lokazvieams: TEOPEMBI O CBOMCTBAX MapaUIeNIbHBIX MPSAMBIX, O CYMME YIJIOB
TPEYTOJbHUKA, O BHEIITHEM YTJI€ TPEYTOJbHUKA, HEPABEHCTBO TPEYrOJIbHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB TPEYTOJbHUKA, TEOPEMBI O CBOMCTBAX
IPSIMOYTOJILHOTO TPEYTOJbHUKA, IPU3HAKK MapaJICTbHbBIX MPSIMBIX,
PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamb 3anaun Ha BEIYUCIIEHUE U JJOKA3aTEIbCTBO
I'nasa 4
OKpYKHOCTBH U KPYT. 16
I'eomeTpuyeckue mocrpoeHust
19 | 'eomeTpuueckoe MeCTO 2 llosacuamp, 4TO TaKoe 3a/1a4a HAa IOCTPOEHUE; TEOMETPUUECKOE MECTO TOUEK
To4YeK. OKPY>KHOCTh U (I'MT). [IpuBoauts npumepst [MT.
KpyT H300pasicame Ha pUCYHKAX OKPY>KHOCTH M €€ DJIEMEHTHI; KacaTelIbHYIO K
20 | Hexotopsie croitcea 3 OKPY>KHOCTH; OKPY>KHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb,
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OKPYKHOCTH. OMMCAHHYIO OK0JIO Hero. OMUCHIBATh B3aUMHOE PACTIOJIOKEHUE OKPYKHOCTH
KacarenpHas U TIPSIMOM.
OKPYKHOCTH « Dopmyruposams:

21 | Ommcannast u BOHCAHHAS 3 onpeoesnienus; OKpYKHOCTH, KpyTa, Ux DIEMEHTOB; KacaTebHOMH K
OKPYKHOCTH OKPY)KHOCTH; OKPY’KHOCTH, ONMCAHHOI OKOJIO TPEYTOJbHUKA, i OKPYKHOCTH,
TPeyroNbHUKA BITMCAHHOH B TPEYTOJIBHUK;

ceolicmea: CEpeIMHHOTO nepneHanKysapa kak ['MT; GuccekTpuchl yria kak

22 | 3aja4u Ha MOCTPOCHHE I'MT; xacaTenpHOU K OKPYKHOCTH; JUAMETPa U XOPbl; TOUKH IIEPECECUEHUS

23 | MeToz reoMeTpuyIecKnX CEpPEIMHHBIX NEPIECHINKYISIPOB CTOPOH TPEYTOJIbHUKA; TOUYKHU MIEPECCUCHUS
MECT TOUYEK B 3aJ]a4ax Ha OHCCEKTPHC YITIOB TPEYTOIBHIKA,

IIOCTPOCHUE npusHaxku KacaTeJIbHOM.
0Ka3v186amsb: TEOPEMBI O CEPEANHHOM MEPIEHIUKYISIPE U OUCCEKTpUCE yria

[ToBTOpEHUE N 1 A P P P YIAp puce yr

kak MT;
CUCTEMATHU3ALUS . . .

0 CBOMCTBaX KacaTeJIbHOMN; 00 OKPY>KHOCTH, BIUCAHHOU B TPEYTOJIbHUK,
y4eOHOTO MaTepuasa o ) .

ONMCAHHON OKOJIO TPEYTOJIbHHUKA; MPU3HAKU KacaTeIIbHOM.
KonTponsHas pabora Ne 4 1 Pewams 0CHOBHBIE 3a1a4M HA ITIOCTPOCHUE: ITIOCTPOCHUE YTila, PABHOTO

JAHHOMY; IIOCTPOEHHUE CEPEAMHHOIO MIEPIIEHANKYJIIAPA JTAHHOTO OTPE3Ka;
IIOCTPOECHUE MPSIMOM, IPOXOASAIIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYIIPHON TaHHOW TIPSIMOM; TOCTPOCHHE OMCCEKTPUCHI TAHHOTO
yIJIa; TOCTPOEHHUE TPEYTOJBbHUKA IO IBYM CTOPOHAM U YTy MEXKIY HUMU; 11O
CTOPOHE U JIBYM IPUJIEKAIINM K HEN yTJIaMm.

Pemars 3agaun Ha noctpoenne merogqoM I'MT.

Cmpoumbs TpEYTrOJIbHUK N0 TPEM CTOPOHAM.
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Pewams 3anaun Ha BEIYUCIIEHUE, JOKA3aTEILCTBO U MTOCTPOCHUE
O0001meHne
U CUCTeMaTH3 AU 3
3HAHMH YYaLIUXCH
VYnpaxueHus aJisi TOBTOPEHUS 4
Kypca 7 knacca
Kontposnbhas padora Ne 5 1
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E g MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX JeiicTBH)
‘é *
I'nasa 1 29
YeT1hIpEéXyroJibHUKH

1 | YeTbIpE€XYTroJIbHUK U €T0 2 Tloscnusamy, 4TO TaKO€ YETHIPEXYTOIBHUK. OMUCHIBATH JIEMEHTHI
AIEMEHTHI YETHIPEXYTOJIbHHKA.

2 | Mapamrenorpamm. 2 Pacnosznaseams BBIITYKIIbIE U HEBBINYKJIBIE 4ETBIPEX YT OJILHUKH.
CroiicTBa H300pasicams ¥ HAXOUTh HA PUCYHKAX YETHIPEXYTOJILHUKHU Pa3HBIX BUJIOB U
MapayuIeTorpaMMa WX DJIEMEHTHI.

Dopmynuposams.

3 | Ilpusnaxu 2 onpeodenenus: apaieIorpaMMa, BEICOTHI TTapalIesiorpaMma;

11apajliicjiorpaMmMa MpsSIMOYTOJIbHUKA, poMOa, KBaJipaTa; CpeHel TUHUU TPEYTOJIbHUKA;
M Tpaneuuu, BBICOThI TPANEUUH, CPEIHEN JTUHUM TPANCLIUU; IEHTPAIbHOTO
PAMOYI'OJIBHUK ’ s

PorG 5 yIJia OKPY>KHOCTH, BIIUCAHHOTO YTJia OKPY>KHOCTH; BIUCAHHOTO U
ONMCAHHOTO YETHIPEXYTOJIbHUKA;

KBanpar 1 ceolicmea. mapajjerorpaMma, NpsMOyroJibHUKa, poM0Oa, KBajipara, CpeIHUX

KonTponbHas paGora Ne 1 IMHUHA TPEYTOIbHHIKA U TPANELIH, BINCAHHOTO yIUIa, BIHCAHHOIO 1

1 OMMCAHHOTO YEThIPEXYTOJIbHUKA;
npu3Haxy: TapajiesorpaMmma, IpsiMoyroJbHUKa, poM0Oa, BIMCAHHOTO U

7 Cpennsig TuHUS 1

TPEYroJIbHUKA

OIMMCAHHOTI'O I—ICTI:I];)éX}’FOJ'H:HI/II(a.
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S £ | Copnep:xanue yyebHoro | KoimuecTso XapaKkTepuCTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YUEHUKA
E 3 MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
]
=
Tpaneuus /lokazvieams.: TEOPEMBI O CyMME YIJIOB YETBIPEXYTOJIBHUKA, O TPAyCHOM
T p— Mepe BIIUCAHHOTO yrnaé O CBOMCTBaX H NpH3HAKAX Mapajlienorpamma,
W BIHCAHHBIE YTJIbI x IPAMOYTOJIbHUKA, POMOa, BIIMCAHHOIO 1 OMHCAHHOTO 4ETHIPEXYTOIbHHKA.
Ilpumensme U3y4YeHHBIE ONIPEIEIEHUS, CBOMCTBA U MPU3HAKU K PEIIEHUIO
10 | BnucaHHBIC M OIMCAHHBIC 2 3a1a4
YETBIPEXYTOJIbHUKHU
KonTtpomnbsHas pabota Ne 1
2
I'nasa 2 16
ITonoOue TpeyroiLHUKOB
11 | Teopema Daneca. 6 Dopmynuposams:
Teopema o onpeoenenue NoJOOHBIX TPEYTOJIbHUKOB;
MPONOPIIMOHATIBHBIX ce0licmea.; MeIMaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHHKA,
OTpe3Kax MEPECEKAIOIINXCS XOP/I, KAaCaTEJIbHOM U CEKYIIIEH;
12 | Momo6usre TpeyromsHuk npusHaKy MoA00Us TPEYroJIbHUKOB.
Jloka3zvieamn:
13 | IlepBblit NpU3HaK 5 meopemvl: Paneca, 0 TPONOPUMOHAIBHBIX OTPE3KAX, O CBOMCTBAX MEANAH
10J00Hs TPEYTOIBHUKOB TPEYTOJIbHUKA, OMCCEKTPHUCHI TPEYTOJIbHUKA;
14 | Bropoii u TpeTuii 3 ceolcmea: TIEPECEKAIINXCS XOPA, KaCaTEIbHOU U CEKYILEH;

MPU3HAKHU MOJ00Us
TPEYTOJIbHUKOB

NpU3HAKu MoA00Us TPEYTrOJIbHUKOB.
Ilpumensame N3ydeHHBIE ONPENEIEHUS, CBOWCTBA U MPU3HAKU K PELIEHUIO




=
g §~ Conep:xxanue yueonoro | KosauvecrBo XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHUKA
E % MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
KonTtponrHas pabota Ne 1 3a1a4
3
I'naea 3 *
Pemenne npsiMoyroJibHbIX 14

TPeYroJbHUKOB

15 | Merpuueckue 1 Dopmyruposams:
COOTHOIIICHHUSI onpeodenenus: CUHyca, KOCUHYCa, TAHT€HCAa, KOTaHT€HCa OCTPOTro yrJia
B MIPSIMOYTOJIBHOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYTOJIbHUKE C601CMEa. BHIPAKAIONIUE METPUUECKUE COOTHOIICHUS B MPSIMOYTOJIHHOM

16 | Teopema Indaropa 5 TPEYTOIbHUKE M COOTHOLICHUA MKy CTOPOHAMH 1 3HAUCHHAMHU

TPUTOHOMETPUUECKUX (PYHKITHI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Konrposbhas pabora Ne 3anucvieams TPUTOHOMETPUUYECKHIE (POPMYIIbI, BRIPAYKAIOIINE CBI3b MEKIY
4 TPUTOHOMETPHUCCKUMU (QYHKIIUSIMH OJTHOTO M TOTO YK€ OCTPOTO yTJIa.

17 | TpuronomeTpudeckue 3 Pewamu npssMoyTroJibHbIE TPEYTOJbHUKHU.
GbyHKIIUUA OCTPOTO yriia Hokasvieamy:
TIPSIMOYTOIBHOTO meopemy 0 METPUIECKUX COOTHOIIEHUSAX B IPAMOYTOJIbHOM TPEYTOJIbHUKE,
TPEyrOoJbHUKA Teopemy Iudaropa;

18 | Pemerme 3 ¢opmynvl, CBA3BIBAIOIITNE CHHYC, KOCHUHYC, TAHT€HC, KOTAaHTCHC OHOTO H

TOTO K€ OCTPOTO yTJIa.
HPAMOYTOJIHHBIX Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAYEHUS CHHYCA
Y p A yea,

TPCYTOLHHIKOB KOCHHYCa, TAHT€HCa U KOTaHTeHca Jyuis yriaoB 30°, 45°, 60°.
KonTponbHas pabora Ne 1 Ipumensmo 3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUTO




=
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S £ | Copnep:xanue yyebHoro | KoimuecTso XapaKkTepuCTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YUEHUKA
E 3 MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
)
=
3) 3a/1a4y
I'nasa 4
MHOroyrojibHuKH. 10
Iiomaab MHOTOyroJibHUKA
19 | MHOroyrojgpHHUKH 1 TlosacHamy, 9TO TaKOE ILIOIIAIb MHOTOYTOJIbHUKA.
20 | Monstue momanm 1 OnuchIBaTh MHOTOYT'OJIBHUK, €0 JIEMEHTHI; BBIMYKJIbIE U HEBBIITYKIIbIE
MHOT'OYTOJIbHUKH.
MHOT'OYTOJIbHUKA. 306
KaTh U HAXOJUTh Ha PUCYHKAaX MHOTOYTOJFHUK U €T MEHTBHI;
TLnoMATs IPAMOYTOTBHHKA 300paxa axon a pHCyHKa Oroyroi €ro MMEMEHTEL;
MHOT'OYTOJIbHUK, BIUCAHHBIN B OKPY>KHOCTb, 1 MHOTOYT'OJIbHHUK, OTMCAHHBII OKOJIO
21 | Ilnomans 2 OKPY>KHOCTH.
ImapamuiciorpaMmma (DopMyﬂupogamb"
22 | Tnowmaap TpeyroabHUKa onpedenenusl: BIMCAHHOTO U OMUCAHHOTO MHOTOYTOJIbHUKA, TUTOTIAIH
3 MHOT'OYTOJIbHHKA, PABHOBEIMKHX MHOT'OYTOJIbHUKOB;
23 | lnomazne Tpaneuun OCHOBHblE C80UCMAA TIIIOUIAI MHOTOYTOJIbHUKA.
KonrtponpHnas pabora Ne 6 1 /loxaszvieamsv: TEOPEMBI O CYMME YIJIOB BBIITYKJIOI'O N-yTrOJbHUKA, IIOMIAIH
NPSMOYTOJIbHUKA, IJIOIIAAN TPEYTroJIbHUKA, TUIOIIAIHN TPareLny.
Ipumensmes N3yueHHBIE ONPENIEICHUS, TEOPEMBI H (POPMYITBI K PEIICHUIO 3a/1a4
IHoBTOpEHUE
U CHCTEeMAaTH3aIus 8
yueOHOro Matepuaja
YnpaxHeHUs 111 TOBTOPECHUS 7

Kypca 8 kiacca
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E 3 MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
]
=
KonTponsHas padora Ne 7 1




I[IpumepHoe TeMaTHYecKOe IUIaHUPoBaHue. ['eomeTpus. 9 kiace
(2 yaca B Henento, Bcero 68 4acon)
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S £ | Conepxanue yueonoro | Kosmuecrso XapakTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH YYEHHKA
E g MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX /1eliCTBHIA)
‘é *
I'nasa 1 16
Pemienue TpeyroibHUKOB
1 | CuHyc, KOCHHYC, TAHT€HC 2 Dopmynuposams:
¥ KOTaHTeHC yraa ot 0 onpedenenus: CUHyca, KOCHHyCca, TAHTeHca, KoTanrenca yra ot 0° go 180
10 180° C80UCMB0 CBSA3M JJIMH IUAroHaliel U CTOPOH MapajijieiorpaMma.
2 | Teopema xocumycos 3 Dopmynuposams U Pa3bACHATH OCHOBHOE TPUTOHOMETPHIECKOE TOMKAECTBO.
BoruucisaTh 3HaueHuE TPUTOHOMETPUYECKON (DYHKIIMU YTIIa TI0 3HAYSHUIO
3 Teopema cunycos 3 OJTHOM M3 ero 3aJaHHbIX (PYHKIIHA.
4 | Pemenne TpeyroiabHUKOB 3 Dopmynuposams N JOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIE€JICTBUS
U3 TEOPEMbI KOCUHYCOB M CHHYCOB, O IJIOIIAIX OMUCAHHOTO
5 | ®opmynsl ans 4
MHOT'OYTOJIbHUKA.
HaXO0XXJICHUS TIJIOIAIN
TDEVEOITEHIKA 3anucvieams 1 JOKa3bIBaTh (HOPMYJIIBI 1151 HAXOXKACHUS TUIOLIAAH
pey TPEYTOJIbHUKA, PAINYCOB BIIMCAHHOW U OMIMCAHHOW OKPYKHOCTEU
KonrtpomnbHas padota Ne 1 TPEYroJIbHUKA.
1 llpumensame V3ydeHHBIC ONIPEEIICHUS, TEOPEMBI U (HOPMYJIbI K PEIISHUIO
3aaa4
I'nasa 2 8

IIpaBuibHbIE
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S £ | Coaepxanue yueonoro | Kosmuecrso XapaKkTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH YYEHHKA
E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
MHOT0YT0JILHUKH
6 | [IpaBuibHbBIE 4 lloscHuamp, 4TO TaKOE LEHTP U LEHTPAIBHBIN YroJl NPaBUIbLHOTO
MHOTOYTOJIbHUKH U UX * MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
CBOMCTBA Dopmyruposams:
7 | imuma oxpyxrocT. 3 onpfdeﬂenue PaBWJIBHOTO MHOTOYTOJIbHUKA;
Iomans kpyra C601CMEA PABUILHOrO MHOTOYTOJIbHHKA.
Jloxazvleamsb CBOWCTBA TPABUIIBHBIX MHOTOYT'OJIBHUKOB.
Konrposphas pabora Ne 1 3anucvieams M pa3bACHATH (HOPMYIIBI ITTUHBI OKPYKHOCTH, ILTOMIAIN KPyTa.
2 3anucvieams ¥ 1OKa3bIBATh (HOPMYIIBI ITTUHBI TyTH, TJIOMIATN CEKTOPA,
dbopMyIIBI TSI HAXOKICHUS PAJUyCOB BIMCAHHOW U ONTMCAHHOM
OKPYKHOCTEH MPaBUIIBHOIO MHOTOYTOJIbHUKA.
Cmpoums ¢ TOMOILBIO LIUPKYJIS U TUHENKN TPaBUIIbHbIE TPEYTOJIbHHUK,
YETHIPEXYTOJIbHUK, IECTUYTOJbHUK.
IIpumensimos U3y4eHHBIE ONPEAEICHUS, TEOPEMBI U (POPMYIIbI K PEHICHUIO
3a1ay
I'nasa 3
JlekapToBbI 11
KOOPJAMHATHI HA MJIOCKOCTH
8 | Paccrostnue mexny 3 Onucvigams NPAMOYTOJIBHYIO CUCTEMY KOOPAUHAT.

JIByMSI TOUYKaMHU C
3aJIaHHBIMH
KOOpJIMHATaMH.

Dopmynuposams: onpeielieHUe YpaBHEHUs (PUTYPBI, HEOOXOAUMOE U
JIOCTATOYHOE YCJIOBUS MaAPAIIICITBHOCTH ABYX MPSIMBIX.
3anuceieamsv 1 1OKa3BIBATh (DOPMYIIBI PACCTOSHUS MEKIY TBYMS TOUKAMH,
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S £ | Coaepxanue yueonoro | Kosmuecrso XapaKkTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH YYEHHKA
E 3 MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
)
=
Koopaunatel cepe bl KOOPAWHAT CEPEUHBI OTPE3KA.
OTpe3Ka Bvi6ooums ypaBHEeHUE OKPYKHOCTH, 0011I€€ YpaBHEHUE TIPSIMOM, ypaBHEHUE
9 | Vpasmerue durypsi. 3 psIMOK € erIOBLIgI KO3 PpUITEHTOM.
VpaBHEHHE OKPYKHOCTH Lloxazvleams HEOOXOIUMOE U JOCTATOYHOE YCIOBUE MAPAJIIEIBHOCTH ABYX
PSIMBIX.
10 | YpaBHenue npsmoi 2 Ipumernsmo U3y4eHHBIE OMIPEICICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUIO
11 | YruoBoi ko3 dunmieHt 2 3a7a4
PSAMON
KonTtpomnrHas pabota Ne 1
3
I'nasa 4
12
BexTopbl
12 | IlonsTue BekTOpa 2 Onucviéams MIOHIATHUS] BEKTOPHBIX U CKAISIPHBIX BeJMuuH. UmtocTpupoBath
MOHATHE BEKTOPA.
13 | KoopnuHatel BeKTopa 1 N © BEKTOpa
Dopmynruposams.
14 | Cnoxenue u BIMUTAHHE 2 onpeodeienus: MOAYJIs BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BEKTOPOB KOOPJAMHAT BEKTOPA, CyMMbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOXeHHE BeKTOpa Ha 3 MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO, CKAISIPHOTO
YUCIIO POU3BEICHUSI BEKTOPOB;
C80UCMBa: PAaBHBIX BEKTOPOB, KOOPJIUHAT PABHBIX BEKTOPOB, CIOKECHUS
16 | CkamspHoe 3 P pOB, KOOp P POs,

IMPOU3BCACHHUEC BCKTOPOB

BEKTOPOB, KOOPJIMHAT BEKTOPA CYMMBI M BEKTOpPA PA3HOCTH JIByX BEKTOPOB,




=
g §- Conep:xanue yueonoro | Koauvectno XapakTepuCcTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH YUEHUKA
E % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
KonTponbnas padota No 1 KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa Ha YUCIIO, CKAJIIPHOTO
4 IPOU3BEICHUS ABYX BEKTOPOB, MEPIICHIUKYISIPHBIX BEKTOPOB.
N Jlokazvieame TEOPEMBI: 0 HAXOXKJIEHUHU KOOPJAUHAT BEKTOPA, O KOOPAMHATAX
CYMMBI M pa3HOCTH BEKTOPOB, 00 YCIIOBUU KOJUTMHEAPHOCTHU JABYX BEKTOPOB,
0 HaXOXJICHUU CKAJIIPHOTO IPOU3BENICHUS ABYX BEKTOPOB, 00 YCIOBUU
NEPIEHAUKYISIPHOCTH.
Haxooumw KOCUHYC yTia MEXIy ABYMs BEKTOpaMHU.
Ipumernsmo U3y4eHHBIE OMIPEICIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUIO
3a1a4y
I'nasa 5
I'eomeTpuueckue 13
npeoodpa3oBaHus
17 | JIBuxenue 4 IIpusooums ipuMepsl peoOdpazoBaHus GUTyp.
(mepemenieHue) GUrypsi. OnuceiBaTh IpeoOpazoBanust GUryp: mapajjieabHbIN IEPEeHOC, OCeBast
[TapannensHBI TEpeHOC CUMMETPHUS, IICHTPATbHAsI CHMMETpPHS, TOBOPOT, TOMOTETHUS, TIOJ00He.
18 | OceBas u ueHTpaIbHAas 4 Dopmynuposans:
cummerpra, TTOBOPOT onpeoeneHus: JABIKEHUSL; PABHBIX buryp; ToueK, CAMMETPUYHBIX
OTHOCHUTEJILHO MPSMOM; TOYECK, CAMMETPHYHBIX OTHOCHTEIIEHO TOUKH;
19 | Tomorerns. [onobue 4 Gurypsl, IMEOIIEH 0Ch CHMMETPHH; (PUTYpBI, UMEIOIIEH IIEHTP CUMMETPHH;
uryp 0TI00HBIX GUTYD;
KonTtponbHast padora Ne 1 ceoticmea: NBWKEHUS, MapaieIbHOTO NIEPEeHoca, 0CEBOM CUMMETPHH,

5

LHEHTPAIBHON CUMMETPHH, TOBOPOTA, TOMOTETHH.




Conep:xanue yueonoro | Koauvectno XapakTepuCcTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH YUEHUKA
MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)

Howmep
naparpad

Jlokazvieamb TEOPEMBI: O CBOMCTBAX NMapauIeIbHOrO NEPEHOCA, OCEBOU
CUMMETPHH, [ICHTPATLHON CUMMETPHH, IOBOPOTA, TOMOTETHH, 00

N OTHOUIIECHUU TUIOIA/IeH MOJOOHBIX TPEYTOJIbHUKOB.
Ipumernsmo U3y4eHHBIEC OMIPEICICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUIO
3a/a4y
IHoBTOpPEHME
U CHCTEeMaTH3ALus 10
yueOHOro MarepuaJjia
VYrpaxHeHus 11 MOBTOPECHHUSI 9

Kypca 9 kiacca

Kontponbnas pabota Ne 6 1




PexoMeHaanum mo ocHaIleHHI0 Y4eOHOI 0 Ipouecca

OcHamenue  mporecca  OOydeHHMS ~— MaTeMaTHKe — OOeCIeYrBaeTCs
OMOJIMOTeUYHBIM (POHJIOM, TEYATHBIMM TOCOOUSIMH, a Takke HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIMH CpeJICTBaMH, 9KPaHHO-3BYKOBBIMHU npudopamu,
TEXHUYECKUMHU CpPEACTBAMH OOy4YeHHUs, Y4eOHO-NPAaKTUYECKUM U  y4eOHO-
71a00paTOPHBIM 00OPYAOBAHUEM.

*

l. bubanoreunsnlii pong

HopmaTuBHbIE JOKYMEHTBI

1. denepanbHbIA rOCYIapPCTBEHHBIN 00pa30BaTeNIbHBIN CTaHJAPT OCHOBHOIO
oO1iero oOpa3oBaHusI.

2. [IpumepHbIe MPOTpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus. MaTeMaTtuka.
(Crannmaptel BrOporo nokosieHus). — M.: [IpocBemenue. 2010.

3. ®opMHpOBaHUE YHUBEPCATIbHBIX YUCOHBIX JIEUCTBUI B OCHOBHOM IIIKOJIE.
Cuctrema 3amanuit / A. I'. Acmoino, O. A. Kapabanosa. — M.: [IpocBemenue.
2010.

YMK A. I'. Mep3nsak, B. b. Ilononckuii, M. C. Axup

«Mamemamuxka. 5 knacc», «Mamemamuka. 6 Knaccy

1. A. I'. Mep3nax. MaremaTuka: 5 KJ1.: y4eOHUK I 0011€00pa30BaTEIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. [lononckuii, M. C. Axup. — M.: Benrana-
I'pad, 2013.

2. A. I'. Mep3nax. lnnakTriueckne MaTepHUalbl 0 MaTeMaTHUKe Tl 5 Kiacca
/ A.T. Mep3nsik, B. b. Ilononckuit, M. C. flkup. — M.: Benrana-I'pad, 2013.

3. A. I Mep3nak. Pabouas Tetpanp mo maremaTtuke s S5 kmacca / A. T
Mepsnsk, B. b. Ilononckuit, M. C. Slkup. — M.: Benrana-I'pad, 2013.

4. A. I'. Mep3nax. Marematuka. Metoauka o0yuenus. 5 kimacc. PaGouas
terpanb yuutens / A. I'. Mepsmsk, B. b. Tlomonckumii, M. C. Sxup. — M.:
Benrana-I'pad, 2013.

5. A. I Mepsniak. Maremaruka: 6 KI.. y4eOHUK IS
oO1eoOpazoBarenbHbIx yupexaeHuit / A. I'. Mepsnsik, B. b. Tlononckuii, M. C.
Axup. — M.: Benrana-I'pad, 2013.

6. I'eomerpust: 7 kiacc: y4eOHHWK I ydamuxcs oOmeo0pa3oBaTebHbBIX
yupexaenuit/ A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Sxup. — M. : Benrana-
['pad, 2012.

7. T'eometpusi: 7 Kiacc: AUAAKTUYECKHUE MaTepualbl: COOPHHMK 3ajlad M
KOHTpoJbHBIX pabotT/ A.I'. Mepsnsak, B.b. Ilononckuit, M.C. Sxup. — M. :
Benrana-I'pad, 2013.

8. T'eomerpusi: 7 wmacc: paboume terpamu Nel,2/ A.I'. Mepsnsk, B.b.
[Tononckuii, M.C. SIkup. — M. : Benrana-I'pad, 2013.

9. I'eometpusi: 7 knacc: metoaudeckoe nocooue/ E.B. bymko, A.I'. Mep3msik,
B.b. ITononckuii, M.C. Sdkup. — M. : Benrana-I'pad, 2013.



10. T'eometpusi: 8 kiacc: yueOHUK AJi ydaluxcs o01eo0pa3oBaTebHbBIX
yupexaennit/ A.I'. Mep3nsk, B.b. Tlomonckuii, M.C. Sxup. — M. : BeHrana-
I'pad, 2013.

11. Teometpusi: 8 Kkiacc: MUAAKTUYECKHE MaTepualibl: COOPHUK 3aaady u
KOHTpOJIbHBIX pador / A.I'. Mepsnsak, B.b. Ilononckuit, M.C. Skup. — M. :
Bentana-I'pad, 2013.

12. T'eometpus: 8 kmacc: pabouue Tetpamu Nel,2/ A.I'. Mepsnsk, B.b.
[Tononckuit, M.C. Axup. — M. : Bedrana-I'pad, 2013.

13. Teomerpus: 8 xmacc: merogumueckoe mnocobue/E.B. bymnkxo, A.l.
Mep3nsk, B.b. Tlonouckuii, M.C. Axup. — M. : Bentana-I'pad, 2013.

14. T'eometrpusi: 9 kiacc: ydeOHHMK ISl ydammxcsl o011eo0pa3oBaTelIbHbIX
yupexaenuit/ A.I'. Mepsnsk, B.b. Iomonckuii, M.C. Skup. — M. : Benrana-
['pad.

15. l'eometpus: 9 knacc : IUIAKTHYECKHUE MaTepuaibl: COOPHUK 3a7a4 U
KOHTpoJibHBIX padotr/ A.I'. Mepsnsak, B.b. I[lononckuit, M.C. Sxup. — M. :
Benrana-I"pad.

16. T'eomerpusi: 9 knacc: paboune terpaau Ne 1, 2/ A.I'. Mepsnsk, B.b.
[Tononckuii, M.C. SIxkup. — M. : Benrtana-I'pad.

17. Teomerpusi: 9 xmacc: wmertogudeckoe mnocodoue/E.B. Bbymko, A.T.
Mepsnsik, B.b. Ilononckuii, M.C. Sxup. — M. : Benrtana-I"pad.

18. A. I Mep3znax. Anrebpa: 7 K. y4eOHUK TSI 00IIe00pa3oBaTEIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. [lononckuii, M. C. Axup. — M.: Benrana-
I'pad, 2013.

19. A. I'" Mep3znax. Anrebpa: 8 xi.: ydeOHUK TSl 00IIe00pa3oBaTEIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. [lononckuii, M. C. fAxup. — M.: Benrana-
I'pad, 2013.

20. A. I Mep3nax. Anrebpa: 9 ki1.: yueOHUK 111 0011e00pa3oBaTeIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. Ilononckuit, M. C. Sxkup. — M.: Benrana-
['pad, 2013.

21. A. I'. Mep3nak. JlugakTuueckue Matepuaibl o anredpe juist / kiacca /
A.T. Mepsnsik, B. b. Ilononckuii, M. C. flkup. — M.: Benrana-I'pad, 2013.

22. A. I'. Mep3nak. JlupakTudyeckue Matepuaisl o anredpe st 8 kiacca /
A.T. Mepsnsik, B. b. Ilononckuii, M. C. Slkup. — M.: Benrana-I'pad, 2013.

23. A. I'. Mep3nak. JlngakTuaeckue MaTepuanbsl o anredpe st 9 kimacca /
A. T'. Mep3nsik, B. b. [Tononckuii, M. C. Sxup. — M.: Benrtana-I'pad, 2013.

CnpaBouHble 1OCOOMSI, HAYYHO-TIOMYJISIpHAsT W  HCTOpUYecKasi
JUTepaTypa

1. Oanmknonenus aiag aeter. Maremaruka. Tom 11. — M.: ABanra+, 2003.

2. http:/lwww.kvant.info/ Hayuno-monynspHbIii (PHU3UKO-MaTEMATHYCCKHIA
YKypHaJ I ITIKOJIHHUKOB U CTYIEeHTOB «KBaHT».

3. Jlesumac I'. I'. Hectannaptasie 3agaun no matematuke. — M.: UJIEKCA,
2007.

4. I'aspunosa T. J[. 3anumartenbHas matemaTuka. 5-11 kmacc. — Boarorpan:
Vuurens, 2008.



5. @apxos A. B. Maremarnueckue onuMnuaabl B mkoge. 5-11 kmacc. — M.:
Aitpuc-tipecc, 2005.

6. /lenman U. A., Bunenxun H. . 3a cTpaHuIiaMu ydyeOHHKa MaTeMaTUKH. 5-
6 knacc. — M.: IIpocsemenue, 2004.

7. baspun U.U., @Ppubyc E.A. Crapunnsie 3amaun. — M.: IIpocBemienue,
1994.

I1. IleuaTHbie MOCOOUSE *
1. Tabnump! MO MaTeMaTHKe U1t 5 — 9 KIaccos.
2. IlopTpeThl BBIIAIOIIMXCA AESITEICH MATEMATHUKH.

I11. UadopmanmonHbie cpeacTBa
1. Komnekius MenuapecypcoB, AIEKTPOHHBIE 0a3bl JTaHHBIX.
2. UnTepHer.

V. DkpanHo-3ByKOBbIE TOCOOUSI.
1. BuneodunbMbl M0 UCTOPUU Pa3BUTUS MaTEMaTHUKH, MAaTeMaTHYECKHX
UJIeW U METOOB.

V. Texnu4yeckue cpeacTBa 00yueHust
1. KommnsroTep.

2. MynpTrMeIuanpoeKTop.

3. DKpaH (Ha MITaTUBE UM HABECHON).
4. aTepakTuBHAs 1OCKA.

V1. YueOHo-npakTHueckasi M yuyeoHO-1a00paTopHOe 000py/10BaHue

1. JJocka MarHuTHasi ¢ KOOPAUHATHOM CETKOM.

2. HaGop nudp, 6ykB, 3HAKOB JJIsI CPETHEH IIKOJIBI (MAarHUTHBIN ).

3. HaGops! «HacTu nenoro Ha kpyre», «[Ipoctbie apoom».

4. HaGop reomeTpuueckux Tei (IEMOHCTPAIIMOHHBIN U pa3IaTOYHBIN).

5. Monenb equHUIBI 00beMa.

6. KommiekT 4YepTE&XHBIX WHCTPYMEHTOB (KJIACCHBIX M Pa3daTOYHBIX):
JUHENKa, TpaHcnopTup, yroiasuuk (30°, 60°), yronbpauk (45°, 45°), HUPKYJIb.

7. HabGopsr myist moaenupoBanusi (I[BeTHas Oymara, KapTOH, KajbKa, KJIEH,
HOYKHHIIBI, TUTACTHJINH).
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KaﬂeH)IapHO-TeMaTI/I‘IECKOG IJIAHUPOBAHUE IO MATEMATUKE B 5 kaacce

Ne Hara nmo HaumenoBanue Bnepsbie BBOAUMBIE ®opmupyemsbie YY /1 Komm | @opmbr konmpons
iany/ pa3iesioB M TeM (Kax 6 AUAAKTHYECKHE yec-
paxTHUecKHU JrcypHae) eIMHUIbI TBO
N (3HaHUs, YMeHUsl, HO8ble 8UObL 4acoB
desimenbHOCMuU)
I'naBa |. Hatypanbhbie yncaa (20 4.)
§1 Psao namypanvnsix uucen (2u.)
1 OnuceiBaTh cBoOMcTBa HarypaibHbiX | K.I ymMeHue KOHTpOJIMpOBaTh
Bee neficTaus ¢ qrcer. } JENCTBUS MapTHEpa
BrinonusaTe JIEUCTBUSA ¢ | P.: mmanupoBath cBOU
HATypaJIbHBIMU YHCIAMHU 9 .
HATypaJIbHBIMHU YHCIaMH. JIECTBHUS C IOCTABIICHHON
3aaden
2 BeimonHaTe apu¢pmernueckue | JI.: popmupoBath
JIEUCTBUSI C HATYPAJIIbHBIMU YUCIAMHU. | BHYTPEHHIOIO TTO3UIUIO
IIKOJIbHUKA Ha YPOBHE
Apudmernueckue I1eUCTBUS C MOJIOKUTEITLHOTO OTHOIICHUS
HaTypaJbHBIMU YHCIAMH. K LLIKOJIE.
Pemenue 3agau II.: ocyiiecTBIsATh aHATU3
00BEKTOB C BBIJIEICHUEM
CYIIIECTBEHHBIX U
HECYIIIECTBEHHBIX TPU3HAKOB.
§2 Hudgppoi. /lecamuunan 3anuce namypaivnslx uucesn (34.)
3 UreHue U 3aMuCh HATYpalbHBIX | YUTaTh W 3amuchiBaTh HarypaibHbie | I1.. ycTaHaBIMBaTH
qucen YHCcIa. MPUIUHHO-CIIEJCTBEHHBIE
CBSI3U.
4 Hecstuunas 3amuch | 3amUChIBaTh  ACCATHUYHYIO  3amuch | P.: paboTarh 1o miany,




HaTypaJIbHbIX YHUCCJI

HaTypaJlbHBIX YUCEII.

CBEpSISICh C LIEINBIO.
K.: opranusoBbiBaTh paboTy B
nape.

5 O6o3HaueHne  HATypalbHBIX | YIOPSAOYMBATH HaTypanbHble uncia. | Il.: HaXoauTh B ydeOHUKE
qucen O06o03HauaTh HaTypaJbHbIE YUCIIA. JIOCTOBEPHYIO HH(OPMALIHIO.
P.: onenuBaTh 1OCTUKEHHE
L.
§3 Ompesox. /Inuna ompeska (4u4.)
6 Otpe3sok. [lnuna orpeska Pacnio3naBath Ha ueprexkax, pucynkax | Il.: cpaBHMBAaTh OOBEKTHI.
OTPE30K. P.: onpenensaTs nens B
W3MepsTh ATUHBI OTPE3KOB. JESITEIIbHOCTH.
K.: npeononesarpb
KOH(JIMKTBI.
7 CpaBHenue oTpe3koB. | CpaBHUBATH JUIMHBI OTPE3KOB. I1.: ananu3upoBars,
PaBeHcTBO OTpE3KOB CTpouTh OTPE3KHU 3aJIaHHOM JJTHHBI. 000011aTh, I0Ka3bIBATh,
JIeNaTh BBIBO/I.
JI.: popmupoBath
BHYTPEHHIOIO MO3UIIUIO
IITKOJIbHUKA.
8 Pemenue 3agau Ha noctpoenue | Pemate 3agaun  Ha  moctpoenue | P.: mimaHupoBaTh
OTPE3KOB 3a/IaHHOM JJTUHBI OTPE3KOB 33/ITAaHHON JIJTMHBI. JIeATETLHOCTD.
BolpaxxaTh OAHM €IUHULBI JUIMH Yepe3
JpyTHE.
CTpOuTh OTPE3KHU 3a/IaHHOM JJIMHBI.
9 Pemenne 3a7a4 Ha | Pemate 3amaun Ha HaxoxxaeHue niauH | I1.: cpaBHUBAaTh OOBEKTHI.
Hax0JIEHHUE JUTMH OTPE3KOB OTPE3KOB. K.: paznuuats B peun qpyroro
MHEHHSI, I0Ka3aTEIhCTRA,
(aKThlI.
§4 IInockocme. Ilpamasn. Jlyu (3u.)
10 [Tnockocts. [psmas Pacno3naBath Ha yeptexax miockocts | I1.: moka3bIBaTh, AenaTh

U IPSIMYIO.

BBIBOJbI, CTpOI/ITB JIOTUYCCKUC
000CHOBaHHUS.
P.: orteHMBaTHL CBOIO




JESITEIbHOCTD U JIESTEIIbHOCTD
CBEpPCTHHUKOB.

11 JIyua PacniosnaBaThe Ha uepTekax, pucyHkax | P.: ulaHupoBsarts cBou
Iy4. JIEICTBHUS B COOTBETCTBUH C
IIOCTaBJICHHOHU 3aJaueH.
12 Pemenne reoMeTpuyecKkux | Pemars reomerpuyeckue 3aayu. I1.: ananmmsupoBats 1
3ama4 no Teme «IlmockocTs. 0000111aTh, CTPOUTH
[Ipsimas. JIyu» JIOTHYECKHE 0OOCHOBAHMSL.
§5 llkana. Koopounammuwiit a1yu (34.)
13 [Ikanel ITo3HAaKOMUTB CO LIKAJIAMU. K.: opranusoBats paboTy B
rpymnie, CaMOCTOSITEIbHO
ONPEIEIINTD LENIH, POJIH.
14 KoopaunaTthsii ay4. | CTpouTh KOOPAMHATHBIH JTyY. I1.: cpaBHUBATH OOBEKTHI
Koopaunats! Onpenensrs KOOpJIUHATbI Ha | P.: paboTath no many.
KOOPJIMHATHOM JIy4e.
15 IToctpoenue TOYEK c | Crpoure Ha KoOpauHATHOM Jiyde | JI.: 0OCO3HATH CBOU U UyKHE
3aJlaHHBIMHM KOOpJIUHATaMH TOYKH C 3aJJaHHBIMU KOOPANHATAMHU. MOCTYIKH.
OnpenensiTb KOOpANHAThI TOYEK.
§6 Cpasnenue namypanvnvix uucen (34.)
16 CpaBHeHue uncen CpaBHUBATh HaTypaJIbHbIE YUCIIA. II.: cpaBHUBaTh OOBEKTHI IO
3aJJaHHBIM KPUTEPUSIM.
17 CpaBHeHue HaTypaJibHbIX | CpaBHMBATh HaTypalbHbIE YKCIa K.: corpyaauuectso.
qucen Il.: cpaBHEHMEe HaTypaJIbHBIX
qrcel.
18 3anaHus Ha CpaBHEHHE | YIIOpAI0UMBATh U CPAaBHUBATH K.: opranuzoBate paboTy B
HaTypaJIbHBIX YHCEI HaTypaJIbHbIE YHUCIIA. nape, CaMOCTOSITEIIBHO
ONPEAEIUTD 1IEIb.
Iloemopenue u cucmemamuzayuu yueonozo mamepuana (14.)
19 [ToBTOpEHME M

cucreMaTtusalnuu y‘Ie6HOFO
MaTcpurajia

Konmponvnaa pavoma Nel no meme «Hamypanwvnuie uucnay (1u.)




20 Kontponbnas padora Nel o K/p
teMe «HaTtypanbHble yncuaay
I'nasa 1. CnoxxeHue ¥ BbIYMTAHUE HATYPAJbHBIX Ynce (334.)
§7 Cnoscenue namypanwvnuix yucen. Ceoiicmea cnoxcenusn (4u.)
21 Cnoxenue HaTypaibHbIX | @opMynupoBaTh cBOMCTBA cinokeHus | Il.: HaXoguTh JOCTOBEPHYIO
YHUCEN U €r0 CBOWCTBA HAaTypaJIbHBIX YHCEIL. uHpopManuio B yueOHUKE.
P.: paboraTh no miany
22 Pasnoxenune yucia 10 | 3anuchIBaTh CBOMCTBA HATYPAIBHBIX P. CaMOCTOSATEIbHO
paspsaam. YHpomenue | 4ucen B BUIe dbopmyL. chopMynupoBath  y4eOHYIO
BBIPAKECHH I PackianpiBaTh HaTypajdbHbBIE YKCIIA TIO | IPOOJIEMY.
paspsiaam. II.. crpourb  joruyeckue
YIpomars BeIpaXeHUsl. pacCyKJICHHUs.
23 Cnoxenue HaTypaJbHBIX | YMEHUE CKIIJbIBaTh HATypaIbHbIC K.: ymers poroBoputbca ¢
qucesl. 3aBUCHMOCTb CYMMBI OT | YHCJIA. TOBapULIEM.
M3MEHEHUs1 KOMIIOHEHTOB II.. nmpousBoaUTH  TOWCK
nHpopmanuu.
24 Pewmennii ypaBaenuii u 3aga4 | Pemate ypaBHeHuUs. P. BBIJIBUT'aTh BEPCUIO
peneHust mpoobaeMbl.
§8 Bviuumanue namypanonsix uucen (5u4.)
25 Berunranue HaTypalbHbIX | POpMYIHMPOBATE CBOMCTBO I1.: co3naBath
yuces. CBoiiCTBa BHIYMTAHUS BBIYMTAHUS HATypaJIbHbIX YUCEI. MaTE€MaTH4YECKYI0 MOJIEb.
K.: yuntscs kpuTu4HO
OTHOCHUTBCS K CBOEMY
MHEHMUIO.
26 Borunranue uncen B ctoniOuk | BeimonHsaTs BeiuuTanue HatypanbHbix | I1.: peoOpa3oBbIBATh
YHCeN B CTOJIOUK. uHpopManuoo (BBIYMTAHUE B
CTOJIOUK).
27 Pemenue 3a/1a4 ¢ | Pemate 3amaun ¢ HCIOJIL30BaHUEM P.: cocTaBiaTh 1aH pemeHus
HCIIOJIb30BaHUEM JENCTBUSA | AEUCTBUSI BBIYMTAHHUS. 3aJ1a4H.
BBIUUTAHUS K.: orcramBaTh CBOKO TOYKY
3pEHUsL.
28 Brrunranue HaTypAJIbHBIX | BBIIONHATE neiicTBus ¢ JI.: OTBETCTBEHHO OTHOCHUTBCSA




YHCEel. HeiicTBus c
MMEHOBAHHBIMH YHCIIaMHU

HMMCHOBAHHBIMHU YU CJIaMU.

K ydeoe.

29 VYpouieHue BeIpaKeHUN VYrpomaTte BeIpaKeHHUS. II.. ymenue aHaIM3UPOBATH,
CpaBHHBATh, 0000IIATE.
§9 Yucnoswie u dyxeennwvie sviparcenusn. Popmynwt (3u.)
30 YucnoBele u  OykBeHHble | [IpHBOAMTH IpUMEpPHI YUCIOBBIX U K.: ymeHue BbIpaxkaTb CBOU
BBIPAXKEHUS OYKBEHHBIX BBIPAKEHUH. MBICITH, CIIyIIaTh, CIBIIIATH U
[IOHUMATh PeYb JPYTHUX.
. P.: oueHuBath NPaBUIBLHOCTD
BBITIOJTHEHUS y4EOHBIX
NEeNCTBUI.
31 CocraBnenue uucinoBbix ¥ | CocraBnsaTh yncnoBbie U OykBeHHble | II.: yMeHue aHanmu3upoBarh,
OYKBEHHBIX  BBIPAXCHHUH TIO | BRIPAXKEHUS 110 YCIIOBHIO 33/1a4. CpaBHUBaTh, 0000IIATE.
YCIIOBUIO 33724
32 DopMyIIbL. Pemenue | [IpuBoauTh npuMeps! GOpPMYIL. K.: ymeHue BbIpaxkaTb CBOU
TEKCTOBBIX 33/1ay ¢ MoMolulbio | PemaTs 3a1auu ¢ oMok MBICTIH.
COCTABJICHUS YPAaBHEHUI COCTaBJICHUS YPABHEHMI. II.: YMEHHUE BBIIIOJIHATH
MBICIIUTENbHbIE olepanuu
(aHanu3, CHWHTE3, CpaBHEHUE,
IpYyNIUPOBKA, 0000IEHHE).
Konmponvnaa paboma Ne2 no meme «Cnoxncenue u gpluumanue Hamypanavhoix yucen. Yucnogvie u dykeennuie gviparxcenusny (14.)
33 KonrponsHast pabora Ne2 mo K/p
TeMe «CI0KeHHE U BBIYMTAaHNE
HATypaJIbHBIX quCcel.
UucnoBele U OyKBEHHbBIE
BBIPOKEHUS)
§10 Ypaeuenue (3u.)
34 YpaBHeHHe Pemate ypaBHeHuUs.
35 Pemenune  ypaBHeHuil  Ha | Pemath ypaBHEHUs Ha OCHOBaHUH JI.. ymeHue ycraHaBIMBaTh
OCHOBaHUU 3aBUCHMOCTH | 3aBUCHMOCTEH MEX1y KOMIIOHEHTAaMHU | CBA3b MEXKIY LENbI0 y4eOHOM
MEXIY KOMIIOHEHTaMH | JEHCTBUS CIIOKEHUS U BBIUUTAHUS. JESTEIIBHOCTH U €€ MOTHUBOM.

EUCTBUM CIIOKEHUS "




BbBIYMTAaHHUA

36 Pemenue TekcToBbIX 3amau ¢ | Pemath TekcTOBBIE 3a/1a4u C K.: nomyckarb BO3MOYHOCTb
MTOMOLIBIO COCTaBJICHUS | TOMOIIbIO COCTaBJICHUS YPAaBHEHUIA. CYIIECTBOBAHMS  Pa3IMYHBIX
ypaBHEHUU TOYEK 3pEHUs.

P.: npuHuMaTe U COXpaHSTH
y4ueOHYyI0 3a/1a4y.
§11 Yzon. Obo3nauenue yznoe (2u.)

37 VYron. O6o3HaueHue yriios. | PacriosHaBath Ha 4epTexax u II.: ocymecTBiATh aHaIIU3

CpaBHeHHE YIIIOB PUCYHKaX yIJibl U 0003HaYaTh U 00beKTa c BBIJICTIEHUEM
CpaBHHUBATh. CYIECTBEHHBIX u
HECYIIECTBEHHBIX MPU3HAKOB.
38 PaBenctBo yrios. Iloctpoenue | CTpouTh yriibl pa3HbIX IPayCHBIX Il.: mpuoOpeTeHne HaBBIKOB
yTJIOB Mep. paboTsI c yueOHo
JIATEPATYPOIl.
K.: wucnonb3oBath peyeBbie
cpencTBa  JUIA  pELICHUs
KOMMYHHKATHBHBIX 3aJ1a4.
§12 Buowt yenoe. Hamepenue yenoe (5u.)

39 Bunst yrinos Knaccugunuponats yrisl. P.: npumeHeHne U coXxpaHEHUE

y4eOHOM 3a/1aun.

40 Tpancnoprup. Anroput™m | C nomousto Tpancnoprupa usmepars | IL.: co3nasate
M3MEpEHUs YIIIoB IpaJyCHbIE MEPHI YTJIOB. MaTeMaTHUYECKHUE MOJIEIH.

41 CpaBHEHUE BEJIINYUH YITIOB CpaBHUBATh BEJIMYUHBI YTJIOB. P.: cocTaByATh NJ1aH pELICHHUS.

42 Iloctpoenne yrioB 3amaHHOM | CTPOUTH yIUIbI 33JaHHOM TpajyCHOM P. BbI/IBUTaTh BEPCHUU
I'paJyCHOI Mephl MEpBI. pelIeHus.

43 N3mepenue yrios Pemarp 3a1aun Ha HaXOXKACHUE II.:  HayuuTbCcad  U3MEPATH

TpagyCHON MEPHI YIJIOB. YTJIBL.
N3mepsaTh TpagyCHBIMU MEPAMHU YTJIBL.
Ctpouth OMCCEKTPUCY TAHHOTO YTJIa.
§13 Mnozoyzonvnuku. Pasnvie ghuyput (2u.)
44 MHOroyroinbHuK# ‘ Pacrio3zHaBaTh MHOTOYTOJIBHUKH. JI.: OTBETCTBEHHO OTHOCHUTBCS




K ydeoe.
K.: orcrauBaTh CBOIO TOYKY
3pEHMSIL.

45

PaBHbIe Gurypsr

HaxonuTs paBHBIE GUTYPBHI.

I1.: pa3nuuue 31aKO-
CHUMBOJIMUYECKUX CPEACTB IS
pelIeHus 3a1auH.

K.: yuuTbcs KpUTHUHO
OTHOCHUTBCS K CBOEMY
MHEHHUIO.

x

§14 Tpeyzonvnuk u e2o euowt (3u.)

46

TpeyronapHUK. Bunsr
TPEYroJIbHUKOB

Pacnio3naBath BUIBI TPEYIrOJIbHUKOB.

K.: ymenue caymars u
BCTYyINaTh B AUAJIOT, y4acTHE B
KOJIJIEKTUBHOM OOCYKJICHUH.

47

Pemenune 3amau  1no Teme
«TpeyronbHuKN»

KnaccudunupoBats TpeyroJbHUKH 110
KOJIMYECTBY PABHBIX CTOPOH U T10
BUJIaM HX YTJIOB.

K.: ymenue cnymare u
BCTYyIIaTb B JUaJior, y4aCTuec B
KOJIJIEKTUBHOM OOCYKIICHUH.
II..  ocymecTBiasaTe  aHanu3
00BEKTOB.

48

Pemenue 3agau Ha mocTpoeHue
TPEYroJIbHUKOB

Pemars 3amaun Ha NOCTpOECHUE

P.: ocymecTBasATh MOMIAroBBIi
KOHTPOJIb CBOMX JEHCTBHI,
CaMOCTOSITENIbHO ~ OLICHUBATh
MPaBUIBHOCTh  BBINOJIHEHUS
3aJ1aHHMN.

II.:  ocymecTBiaATh  NOUCK
uH(popManuu JUTSL
BBITIOJTHEHUS 33/1a4H.

§15

Ilpamoyzonvnuk. Oce cummempuu guzyp (34.)

49

[IpssMOyTONBHUK. CaoiicTBa

MPSIMOYTOJIbHUKA

OnucelBaTh CBOMCTBA
MIPSAIMOYTOJIBHUKA.

JL.: ONPEAEIIATH u
BBICKA3bIBaTh npaBuiia
MOBEJCHUS npu
COTPYIHUYECTRBE.

50

Pemenue 3a/1a4y Ha
HaXO0XJICHHE NEPUMETPOB

Haxonuts ¢ momorpto hopmyi
HEpUMETPBI IPSIMOYTOJIbHUKA U

P.: cocTaBnATh MaH perieHus
pOOJIEMBI.




IpsAMOYI'OJIbHHUKA U KBaJpaTa

KBajJipara.

II.:  mpou3BOAWTH  TOHUCK
uHpOpMaLY, aHAIU3UPOBATH
" OILIEHNBAaThH eé
JIOCTOBEPHOCTb.

o1

Oce  cummeTrpun  (UTYPBHI.
Pemenue 3agau

PacnioznaBaTh Gurypsl, UMeroIue och
CUMMETPUH.

JL.: HAaCTOMYHUBOCTE B
IOOCTHKEHNU LIEITH.

Iloemopenue u cucmemamuzayus yueonozo mamepuana (1u.)

52

IToBTOpeHue u
CUCTEMAaTU3ALUS yqe6H*or0
MaTepuasa

Konumponvnas paboma No3 no meme «Ypasuenue. Yzon. Muozoyzonvnuxu. Tpeyzonvnuxk. Ilpamoyzonvnuky (1u.)

53

Kontponbaas pabdora Ne3 mo
TeMe  «YpaBHeHue.  Yroi.
MHOroyrojabHUKH.
TpeyronpHuUK.
IIpsIMOYTONIBHUKY

K/p

T'nasa Il

. YMHOKeHHe U 1eJIeHHe HATYypaiabHbIX yncea (374.)

§16 Ymnoorwcenue. Illepemecmumenwvroe ceoiicmeo (4u.)

54

YMHOXEHNE HAaTypaIbHbIX
qucell

55

[IepemecTuTenbHOE  CBOMCTBO
YMHOXEHHUS

56

Pewrenne 3ana4 Ha yMHOKEHHE
HaTypAJIbHBIX YHACEI

57

Pemrenne 3ana4 Ha yMHOKEHHE
HaTypAJIbHBIX YHACEI

§17 Couemamenvnoe u pacnpedeaumenvHnoe ceolucmea ymuoycenus (3u.)

58

CouerareiLHOE CBOMCTBO
YMHOKEHHUS

59

PacnpenenHTenLHoe CBOMCTBO
YMHOXKCHU A

60

YipouieHue BoIpaKeHUN




§18 /lenenue (7u.)

61 Jlenenue. Pemenne ypaBHeHUH
62 Henenwne. [Topsiaok neicTBuit
63 Pemenne  ypaBHeHui#l  Ha

OCHOBE 3aBHCHUMOCTH MEXIY

KOMITOHCHTaMH

apu(METHIECKUX JICHCTBUI
64 Pemennii 3amay
65 Pemenuii ypaBHeHMit
66 Pemennii 3amay
67 Haxoxnenune 3HAYCHUM

BBIPAYKCHU I

§19 /lenenue c ocmamxom (3u.)

68 JleneHnue ¢ ocTaTKOM
69 Haxoxxnmenue ocrtatka 1pH

JICJICHUY HATYPAITbHBIX YHCET
70 JleneHnue HaTypajJbHBIX YHCET

§20 Cmenenw uucna (2u.)

71 CreneHp 4nca.
72 Haxoxagenne crenmeHH ducia

M0 3aJlaHHOMY OCHOBAHUIO M

MTOKa3aTeNI0 CTEIIEHN

Koumponsnas paboma Noed no meme « YmHodcenue u coiucmea yMHOMCEHUA.
Henenue c ocmamxom. Cmenens uucna» (1u.)

73 Kontponbras padora Ned4 mo

TeMe «YMHOKE€HHE U CBOMCTBA

YMHOKECHHUS. [enenune c

octatkoM. CTEneHb Yuciay

§21 ITnowaow. ITnowade npamoyzonvnuka (44.)

74 IImomane. ITmomans

MPSIMOYTOJIbHHUKA
75 [Tnomanes kBagpara




76

Haxoxnenue TUTOTLA/IH
MPSIMOYTOJIbHUKA U KBaJparTa C
MTOMOIIBIO (HOPMYIT

77 Brlpaxxenne OAHUX €AUHUILL

IUIOUIA/IA Yepes3 Jpyrue

§22 Ilpamoyzonvnwiit napannenenuned. lHupamuoa (3u.)

78 [IpssMOyTONBHBIIMA

MapajyieenuIe. Pemenue

3aza4
79 [Tupamua. Permenue 3anau
80 Pemenne 3amau  mo  Teme

«[IpssMOYTONBHBIH

napajuieJIenune ] ¥ MIpaMuaar»

§23 O0vém npamoyzonvnozo napannenenuneda (4u.)

81 O0Bém IPSMOYTOJBHOTO

napajuiesienunea
82 O0BEéM Kyba
83 Haxoxnenne 00BEMOB

MPSIMOYTOJIBHOTO

napajuiefenunena U kyba c

MOMOIIBIO (hOpMYIT
84 BeipakeHue OHMX ~CIWHUIL

o00bEMa uepes JIpyrue

§24 Komounamopmuwte 3adauu (3u.)

85 Komb6unatopHsie 3a1aun
86 Pemenue KOMOWHATOPHBIX

3aJad ¢ TIOMOIIBIO Tepedopa

BapHAHTOB
87 Permenne KOMOWHATOPHBIX

3aaq

Iloemopenue u cucmemamuzayus yueonozo mamepuana (2u.)

88 | MosTOpenue u |




cucTeMaTH3anus yaeOHoro
marepuaia

89 [ToBTOpEeHUE M

cucreMaTu3anus yueOHoro

MaTepuasia

Konmponvnaa pavoma Ne 5 no meme «Ilnowade npamoyzonvsnuka.
00vém npamoyzonvnozo napannenenuneda. Komounamopnuie 3aoauuy (1u.)

90 KontponsHast padora Ne 5 mo

TEME «HJ‘IOI.L[E.I[L

MPSIMOYTOJIbHHKA. O06béM

MPSIMOYTOJIBHOTO

napaJiesienumne .

Kombunaropssle 3agaun

I'naBa V. O6bikHOBeHHBbIE 1poou (184.)
§25 Illonamue odvikno8enHol Opobu (54.)

91 [Tonstue OOBIKHOBEHHOM

npobu
92 JletictBusT ¢ OOBIKHOBEHHBIMH

JPOOSIMHU
93 Pemenue 3amau
9 JletictBusT ¢ OOBIKHOBEHHBIMH

IpoosiMu
95 Pemenue 3amau

§26 Ilpasunvnvie u nenpasunvusie opoou. Cpasnenue opooei (3u.)

96 IIpaBuiibHBIE U HENIpaBUJIbHbBIE

npobu
97 CpaBHeHHE  OOBIKHOBEHHBIX

npobeit C paBHBIMU

3HAMEHATEISIMU
98 3agaHus Ha CpaBHEHHE IpoOeit

§27 Cnoscenue u eviuumanue opooeil ¢ 00UHAKOBLIMU 3HAMeHamenaAmu (24.)

99 | Cnoxenne npobeit c|




OJMHAKOBBIMHU 3HAMCHATCIIAMU

100 Brrunranue nIpobeit c

OJINHAKOBBIMH 3HAMEHATEIISIMU

§28 /Ipoou u oenenue namypanonvix uucen (1u.)

101 Hpobu u JeJIeHNUE

HATypaJIbHBIX YUCEIl

§29 Cmewmannwie uucna (5u4.)

102 CwMelaHHbpIe YKclia
103 [TpeobOpazoBanus .

HEMpPaBUIbHOM npobou B

CMEIIIaHHOE 9HCIIO u

CMEIIIaHHOTO qucna B

HENPaBWIbHYIO 1p00b
104 CrnoxeHHe JBYX CMEIIaHHBIX

qucel
105 JIeHCTBHS €O  CMEIIAaHHBIMH

gyrcnamu. Pemenue 3agau
106 Pemenne ypaBHeHUH U 3a1a4

Iloemopenue u cucmemamuszayus yueonozo mamepuana (1u.)

107 [ToBTOpEeHue u

CUCTeMAaTH3aIIHs y4eOHOT0

MaTepuaa

Konumponvnasa paboma Neb no meme «Qoviknogennvie opoouy (1u.)

108 KonrponbHast pabora Ne6 mo

teMe «OOBIKHOBCHHBIE IPOOI)

I'naBa V. [lecaTuunbie 1poou (484.)
§30 Ilpeocmaenenue o decamuunvix 0poosax (44.)

109 [IpencraBnenue o IeCATHUHBIX

TPOOSTX
110 YreHUe M 3aIIUCHh JECATUYHBIX

npobeit
111 HazBanue paspsioB




ECITUYHBIX 3HAKOB B 3aIlMCH
JECSITHYHBIX Apo0eii

112 3amnmch OOBIKHOBEHHBIX

npo0eil B BHJE JCCITHUHBIX

npoOei

§31 Cpaenenue decamuunvix opooeii (3u.)

113 CpaBHeHME IECITUYHBIX

npobeit
114 3amanus Ha CpaBHEHHE

JECATUYHBIX TpoOei
115 CpaBHeHue JIECATUYHBIX

npobei

§32 Oxpyznenue yucen. Ipuxkuoku (3u.)

116 Oxpyrienue JIECATUYHBIX

npobeit
117 3agaHust Ha  BBIIOJIHEHHE

TPUKUAKA pe3ynbTaTOB

BBIYHCIICHHUI
118 Oxpyrnenue JECATUYHBIX

npobeit

§33 Cnoorcenue u eviuumanue decamuyunvix opooeii (6u.)

119 Cnoxxenune JIECATHYHBIX

napo0eit
120 BrrunTtanue IECATUYHBIX

napo0eit
121 CrnoxeHne U BBIUUTAHUE

JECATUYHBIX IpoOei
122 Pemenue ypaBHeHui
123 Pemrenue 3amay Ha ciI0KeHUE U

BBIYUTAHUE JIECATUYHBIX

npobeit

124 Croxenue u BBEIUMTAHUE




JECATUYHBIX TpoOei ‘

Konmponvnaa pavoma Ne 7 no meme «Cpagnenue decamuunvix opooeii.
Oxkpyznenue uucen. Cnoyxcenue u gpluumanue oecamuydnovix opooei» (1u.)

125 KonTponbnast padora Ne 7 1o
Teme «CpaBHEHHE NECATHIHBIX
npobeit. OxpyrieHue yuced.
CrnoxeHue W BBIYMTaHHE
JECATUYHBIX APOOEii»

34 Ymnoowcenue decamuunwvix opooeii (74.)

126 VYMHOXEHUE IECITUYHBIX
npo6eit Ha 10, 100, 1000 u T.1.

127 YMHOXEHUE JABYX NE€CATHYHBIX
npobeit

128 YMHOXEHUE JABYX NECATHUHBIX
npobeit

129 VYMHOXEHUE NECATUYHBIX
npobeit wa 0,1; 0,01; 0,001 u
T.1.

130 Pemenue 3amau

131 Haxosxxaenne 3HAUYCHUH
BBIPAKECHUI

132 Pemenue 3agau

§35 /lenenue oecamuunvix opooeii (94.)

133 Jlenenne AECATUYHON Ipodu
Ha 10. 100, 1000 u T.1.

134 Jlenenue AecaTUYHOW JpoOHU
Ha JICCAITUIHYIO

135 Pemenue 3amau

136 Haxoxnenne 3HAYECHUH
BBIPAKECHUI

137 JleticTBus Ha JIEJICHNE

JECSITHYHBIX Apo0eii




138

Pemienue ypaBHeHmit

139 Pemenue 3amau
140 Jlenenue necaTUUHbIX IpoOei
141 Pemenue 3agau
Konmponvnas pavoma Ne8 no meme « Ymnoowenue u oenenue decamuunvix opooeii» (14.)

142 Kontponbraas pabdora Ne§ mo

TeMe «YMHOXEHUE U JICJICHUE

JECATUYHBIX TPOOei»

§36 Cpeonee apugpmemuuecrkoe. Cpeonee 3nauenue genuuunst (34.)

143 Cpennee aprupMeTHIECKOE
144 Haxoxnenue CpeIIHero

apu(PMETHIECKOTO HECKOJIBKUX

qucen
145 Cpennee 3HaueHUE BEITUYUHBI.

[IpuBenenue MIPUMEPOB

CpeIHUX 3HAUYCHUN BEIIMIMHBI

§37 Ilpouenmur. Haxoorcoenue npoyenmos om uucna (4u.)

146 [IporieHTsI
147 [IpencraBinenue mNPOLIEHTOB B

BUJE JCCATUYHOW JapoOu U

JECATUYHON Jpo0u B BHJE

ITPOIICHTOB
148 Haxoxxnenne mporeHToB OT

qyucia
149 Pemenne 3ama4 Ha

HAaXOXJCHWE TMPOLIEHTOB OT

yucia

§38 Haxoorcoenue uucna no eco npouenmam (44.)

150 HaxokieHne 4ymcia 1O  €ro

MPOLIEHTaM
151 Pemenue 3aga4 Ha

HaXoXJICHHUEC 4Yucjia II0 €10




IIpOICHTAM

152 Pemenue 3anay
153 Haxoxmenue uywmcna 10 €ro

MPOIICHTaM

Iloemopenue u cucmemamuzayus yueono2o mamepuana (24.)

154 [ToBTOpEeHUME u

CUCTEMAaTU3aLUs y4eOHOro

MaTepuasia
155 [ToBTOpEeHME L, B

CUCTEeMAaTH3alIHs y4eOHOro

MaTtepuaia

Konumponvnaa paboma Ne9 no meme «Cpeonee apugpmemuuecxoe. Ilpoyenmot.
Haxoxcoenue npoyenmoe om yucaa u uucia no e2o npoyenmamy (14.)

156 Kontponbnas padora Ne9 mo

TeMe «Cpennee

apudmernueckoe. I[IporeHTHI.

Haxoxnenue npomeHToB OT

gyclia ¥ YHClIa TI0  €ro

MIPOIICHTaM

IloBTOpEeHue U cucremarusanus yueonoro marepuaja (194.)
§ Ynpasicuenusa ona noemopenus xkypca 5 knacca (18u.)

157 [ToBropenne mno Tteme «Psn

HATypaJIbHBIX YHCEIL.

Jecstuunas 3aMnuch

HaTypalbHbIX yncesl. OTpe3okK.

[lmockocts.  Ilpsimag.  Jlyu.

KoopaunaTtablit 1ya»
158 [ToBTOpeHue o TeMe

«KoopnuHaTHbIi oyd.

CpaBHeHMe HaTypaJIbHbIX

YUCEN
159 IToBTOpenue 3(0) TeMe




«Cnoxenue HaATypaJIbHBIX
yucelr. CBOMCTBA CIIOKEHU

160 [ToBTOpEeHUE o TeMe
«Brrunranue HaTypaJIbHBIX
qrCcel. Yucnossie u
OyKBEHHbBIE BBIPaKEHUSI.
DopmyJIb»

161 [ToBTOpenue no TeMe
«YpaBHeHus1. Yroia. Bupgel
yrioB. M3mepenue yrios» -

162 [ToBTOpEeHUE o TeMe
«MHOrOyroJIbHUKH.
TpeyroapHUKH.
[IpssMOyTONbHUK. Ochp
cummeTpuu Guryp»

163 [ToBTOpEeHUE o TeMe
«YMHOXEHHE. CaoiicTBa
YMHOXCHHSI

164 [ToBTOpeHUE o TeMe
«Jlenenwue. Jenenue c
octaTkoM. CTeneHb YnCIa»

165 [ToBTOpeHue o TeMe
«Ilmomane MPAMOYTOJIBHUKA.
IIpssMoyTONBHBIM
napajuienenunen. [Tupamugay

166 [ToBTropenue no reme «O0BEM
MPSIMOYTOJIBHOTO
napajuieNienumnesna.
KomOunaropHsie 3agaum»

167 [ToBTOpenue no TeMe
«OOBIKHOBEHHbIE Ipoou.

CnoxxeHne ¥ BBIYMTAHHE
npobeit C OIMHAKOBBLIMHU




3HaAMCHATCIIIMH»

168 [ToBropenue mo Teme «/Ipobu
U JeNeHUE  HATypaJbHBIX
yuces. CMenIaHHbIe YUCa

169 [ToBTOpEeHUE o TeMe
«JlecsaTuanbie Ipoow.
CpaBHeHHE U OKpyIJeHHE
JECATUYHBIX APOOEii»

170 [ToBTOpEeHUE o TeMe
«ClIO)KeHHEe ©  BBIYUTAHUE
JECSITUUHBIX ApoOei»

171 [ToBTOpEeHUE o TeMe
«YMHOXKEHUE JECSATUIHBIX
Ipooei»

172 [ToBTOpeHue o TeMe
«Jlenenue JECSTUYHBIX
po0ei. Cpennee
apudmeTnyeckoe»

173 [ToBTOpeHUE o TeMe
«IIpoueHTsI. Haxoxnenue
MPOIEHTOB OT YHCIa M YHCIIA
10 €T0 MPOLIEHTaM

174 KoHTpousbHbIl TECT

Hmozoseasn konmponwvnasa pavoma Nel0 (1u.)

175 HToroBasi KOHTpoJIbHast paboTa

NelO




