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IlosicHuTeIbLHAS 3aIMCKA

Cmpyxkmypa npocpammbi

1. TlosicHUTeJIbHAS 3aMMCKA, B KOTOPOH KOHKPETU3UPYIOTCS OOIIUE 1I€TH OCHOBHOTO 00-
mero o0pa3oBaHus 10 MaTeMaTUKe, Ta&TCsl XapaKTEPUCTHKA Y4eOHOT0 Kypca, €ro MecTo
B y4eOHOM IUTaHe, IPUBOJATCS TMYHOCTHBIC, METAIPEIMETHBIE U IPEMETHBIC PE3yJIbTa-
ThI OCBOCHHS Y4EOHOTO Kypca, INITaHUPyEeMbIe Pe3YIbTaThl H3YUYEHHs YUeOHOTO Kypca.

2. Copep:kaHue Kypca MaTeMaTHKH 5-9 Kj1accoB.

3. IlpuMepHoe TeMaTHYeCKOe IIJIAHHPOBAHME C OIIPECIICHUEM OCHOBHBIX BUJIOB yueO-
HOM JeATENbHOCTH yJallluMHCSL.

4. YyeOHO-MeTOoANYECKOE U HHPOPMAIIMOHHOE OCHALLIEHHE 00pa30BaTeIbHOI0 Mpollec-
ca.

OO0uasi XapakTepuCTHKA NPOTrPaMMBbI

[Iporpamma 1o MaTeMaTHKe COCTaBJIeHa Ha OCHOBE DyHIaMEHTAIBHOTO SApa COJIePIKaHUS
obuiero oOpa3oBaHus, TPEOOBAHUI K pe3yabTaTaM OCBOCHHS 00pa30BaTeIbHOM IPOrpaMMBbI OC-
HOBHOTO 00111er0 00pa30BaHusl, IPEACTABICHHBIX B (peepalbHOM IOCyIapCTBEHHOM CTaHIapTe
OCHOBHOT0 00111€r0 00pa30BaHus ¢ y4ETOM NMPEEMCTBEHHOCTH € IIPUMEPHBIMH POTpaMMaMH IS
HavyaJIbHOTOo 00IIero o0pa3oBaHus 0 MaTeMaTHKe. B Hell Takke YIUTHIBAIOTCS JOMUHHU-PYIOIINE
uzaeu u nonoxenus IporpamMmel pa3Butus 1 GopMuUpoOBaHUs YHUBEPCAIBHBIX yue0-HbIX AeHCTBUH
U1l OCHOBHOT'O 00111eT0 00pa3oBaHus, KOTOpble o0ecrednBaoT (OPpMUPOBAHUE POCCUICKOM
IPaXTAHCKON WICHTHYHOCTH, KOMMYHHKATHBHBIX KaUeCTB JMYHOCTH U CIIOCOOCT-BYIOT
(OPMHUPOBAHUIO KITIOYEBON KOMIICTCHIIUH - YMEHUs Y UUMbCAL.

Kypc maTtemaTuku 5-6 kimaccoB siBisieTcsl pyHIaMEHTOM JIJISl MATEMAaTHIECKOT0 00pa30BaHMs
Y pPa3BUTHS LIKOJIBHUKOB, JOMUHUPYIOLIEH (QYyHKIUEH NPU ero U3y4yeHHH B 3TOM BO3PACTE SIB-
JII€TCS NHTEIUIEKTyAIbHOE pa3BUTHE ydamuxcsa. Kypc nocTpoeH Ha B3BEIIEHHOM COOTHOIIEHUHN
HOBBIX U paHee YCBOCHHBIX 3HAHMI,0053aTeIbHBIX U JOMOJHUTEIbHBIX TEM JJIs U3yUSHHUS, a
TaKXXe YYUTHIBACT BO3PACTHBIE M UHAMBHyalbHbIE OCOOCHHOCTH YCBOCHHUS 3HAHUM yJallluMUCS.

[TpakTHyeckasi 3HaYUMMOCTb IIKOJIBHOIO Kypca MaTEMAaTHKH 5-6 KJIaCCOB COCTOMUT B TOM, YTO
MIpeIMETOM €€ U3YUEHHUS SABIISAIOTCS IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE COOTHOLIIE-
HUS peallbHOro Mupa. B coBpeMeHHOM 001ecTBe MaTeMaTH4ecKasi OJroTOBKa HeoOXxoauma
KaX/10My 4€JIOBEeKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCeX chepax YeToBeUECKON AeATeNbHO-
CTH.

MareMaTHKa SBISE€TCA OJHUM U3 OINMOPHBIX IMKOJIBHBIX NIPEAMCTOB. MareMaTHueCcKue 3HaHUs
U YMCHHA HGO6XOI[I/IMBI IJIL N3YYCHU A anrerLI U TCOMCTpPUU B 7-9 KJ1acCax, a TaKxKeC IJIsd
HU3Yy4C-HUA CMCKHBIX JUCIUIIIINH.

OnHOM U3 OCHOBHBIX 1eJIel U3YUYEHUs MaTEMATHKU SBJISIETCS] pa3BUTHE MBILUICHUS, TPEKIE
BCEro abCTpakTHOro MbllieHHsI. C TOYKU 3pEHUS] BOCIUTAHUS TBOPUECKON JTMYHOCTH OCOOCHHO
BaYKHO, YTOOBI B CTPYKTYPY MBIIIJIEHUS yYAIIUXCS , KPOME aJITOPUTMUUYECKUX YMEHUH 1 HaBbI-
KOB, KOTOpBIE CPOPMYJIMPOBAHBI B CTAHAAPTHBIX MPaBUIaxX, popMynax U aaroputMax AeUCTBHM,
BOIILIM 3BPUCTUYECKUE MPUEMBI KaK O0IIEro, TaK U KOHKPETHOTO XapakTepa. Tu Npuémsl, B ya-



CTHOCTH, POPMHUPYIOTCSI ITPH TIOUCKE PEIICHUS 3a/1au BBICIIIMX YPOBHEH CIIOKHOCTH. B mporiecce
M3yUYeHHS MAaTEeMATHKHU TakxkKe (GOPMHUPYIOTCS U TaKHE KaueCTBa MBIIUICHHS, KaK CHJIa M THO-KOCTh ,
KOHCTPYKTUBHOCTh U KPUTHYHOCTD. J[JIs aganTanuu B COBpeMEHHOM HH()OPMAIIMOHHOM OO0IIIeCTBE
BaXXHBIM (DAKTOPOM SABJISIETCS (POPMHUPOBAHUE MATEMATHUECKOTO CTHJISL MBIIUICHHS, BKIIOYAOIICE B
ce0s1 MHAYKIMIO U IeTYKIIUIO0, 0000IIeHHe U KOHKPETU3AIINIO, aHAIIM3 M CUHTE3, KIIACCH(PUKAIIUIO U
CHCTEMATH3alIMI0, a0CTParupoOBaHUE M aHAJIOTHUIO.

O6yquI/Ie MaTeMaTuKe Ja€T BO3MOKHOCTh IIKOJIbHUKAM HAaY4YUTHC IIJIAHUPOBATH CBOIO €A~
TCJIBHOCTh, KPUTHYCCKH OLICHHUBATH eé, IIPUHHUMATE CaMOCTOATEIIbHBIC PCIICHU A, OTCTABATh
CBOH B3I bl 1 Y66}KI[GHI/I$I.

B MpoHeCcCe N3yUCHUA MAaTCMATUKH IIKOJbHUKHN Y4aTCAd U3JIaraTb CBOU MBICJIN SICHO U UCUECP-
IIBIBAIONIC, an06peTa10T HaABBIKM YETKOT'O U rpaMOTHOI'O BBIIIOJHCHUSA MATCMATUUCCKHUX 3aIlln-
Ceﬁ, IIprU 3TOM HCIIOJIb30BAHHUE MATCMATHYCCKOI'0 sA3bIKa ITO3BOJIACT pa3BHUBATH Yy Y4dalllUXCs
Ir'pa-MOTHYIO YCTHYIO U IUICbMCHHYIO PCYb.

3HaKOMCTBO C UCTOpPHEN Pa3BUTHS MaTeMaTHKH KakK HayKu (popMupyeT y yyamuxcs
IpeACTaB-JICeHUE O MaTEMaTHKE KaK 4acTU OOIIeYesIOBEYECKON KyIbTYPHI.

3Ha4yMTeNbHOE BHUMAHKE B U3JI0KEHUU TEOPETUUECKOro MaTepuala Kypca yJIensercss ero Mo-
TUBAIMH, PACKPBITUIO CYTH OCHOBHBIX ITOHATHUH, nael, Mero10B. OO0ydeHue nocTpoeHo Ha 0aze
TEOPHUUPA3BUBAIOIIETO O0YUYCHHUS, YTO TOCTUTACTCSI OCOOCHHOCTSMH M3JI0KEHUS TEOPETUUECKOTO
Marepuasa v ypaXHeHUsIMUA Ha CpaBHEHUE, aHAJIN3, BbIICTICHUE TTIAaBHOTO, YCTAHOBIICHUE CBS-
3ei, kiaccudukaluio, 00001IeHre U cuctemarusanuio. Oco00aKIEHTUPYIOTCS COJIEpKaTeNbHOE
PACKPBITHEC MATCMATHUYCCKUX HOHSITI/II\/JI, TOJIKOBAHUC CYHIHOCTHU MAaTEMATUYCCKHUX MCTOAOB U 00-
JIaCTHU UX MPUMCHCHUA, JCMOHCTpPALUA BO3MOKHOCTEH MMPUMCHCHUA TCOPCTUUCCKHUX 3HAHUH JIIA
pEeIICHUS 3aJa4 ITPUKIIAAHOI'0O XapaKTepa, HAaIpPpUMEP pCUICHUA TCKCTOBLIX 3a/iad, JCHCKHBIX U
MIPOLIEHTHBIX PacuéToOB , YMEHHUE MOJIb30BATHCS KOJMUECTBEHHOM HH(popManuel, mpeicTaBieH-
HOM B pa3NUyYHBIX popMax, yMeHue yuTath rpapuku. Oco3HaHue oOIIero, CyIeCTBEHHOTO SB-
JsieTcs OCHOBHOM 0a30it U1 peleHus yrnpaxxHeHHi. BaxkHO NpUBOIUTE JieTalbHbIe MOSICHEHUS
K PELICHUIO TUIIOBBIX YIPAXHEHUH. DTUM pacKphIBACTCA CyTh METOJIA, IOAX0/1a, IPEAJIaraeTcs
AJITOPUTM WJIN 3BPUCTHYCCKAA CXEMa PCUICHUA yr[pa)KHeHI/Iﬁ OHpCILCJ’IéHHOFO THIIA.

Kypc anredpsi 7-9 xnaccoB siBnsieTcst 0a30BbIM I MaTEMaTUYECKOTO 00pa3oBa-
HUS ¥ Pa3BUTHSA MIKOJBHUKOB. ANreOpandeckre 3HaHHsI 1 YMEHHsI HEOOXOAUMBI [T U3YUSHHS
reoMeTpuH B 7-9 kiaccax, anreOpsl U Hauald MareMaTudeckoro aHanusa B 10-11 kmaccax, a Tak-
Ke JUI U3YUCHHSI CMEKHBIX JUCIUIITUH.

[IpakTHYeckas 3HAYMMOCTD MIKOJIBHOTO Kypca anreOpsl 7-9 KITacCOB COCTOUT B TOM, YTO
MIPEIMETOM €€ U3yUeHHS SBIISIOTCS KOJTMYECTBEHHBIE OTHOIICHHUS U TPOIIECCHI pealbHOTO MUDA,
OTMCaHHBIE MATEMAaTHIECKUMHU MOZETSIMH. B coBpeMeHHOM 0011ecTBE MaTeMaTHYeCKast TO/r0-
TOBKa HEOOXOMMa KaXXJIOMY YEJIOBEKY, TaK KaKk MaTeMaTHKa IPUCYTCTBYET BO Bcex cepax ye-
JIOBEYECKOH J1eATEIIbHOCTH.

O}IHOf/i U3 OCHOBHBIX ueﬂeﬁ HU3yucHUsA anre6p1:1 ABJIACTCA pa3BUTHUEC MBILIJICHUA, ITPEKC BCETO
dopmupoBaHue abCTPaKTHOrO MbILUICHUs. B npouecce usyuenus anredopsl GopMupyer-cst
JIOTUYECKOC U AJITOPUTMHUYCCKOC MBIIIIJICHUE, @ TAKIKEC TAKUC Ka4€CTBA MBIIIIJICHU S, KaK CHUJIa U
I'HOKOCTh, KOHCTPYKTHBHOCTD M KDUTHYHOCTB. /151 aianTanuy B COBpEMEHHOM HH(OPMAIMOH-HOM
0011ecTBE BaXKHBIM (DaKTOPOM SIBIISICTCS] POPMUPOBAHNE MATEMAaTHYECKOTO CTUJISI MBIIILIC-HUS,
BKJTFOUAlOIEee B ce0s1 MHIYKITUIO U IEAYKIINI0, 00001eHNe 1 KOHKPETH3AINIO, aHATN3 U CHHTE3,
KITaCCU(HKALMIO U CUCTEMaTH3aIHI0, A0CTParupoBaHKUE U aHAJIOTHIO.



OO0yuenue anredpe 1aéT BOZMOKHOCTH IIKOJIbHUKAM HayUYUThCS JIAHUPOBAThH CBOIO
Ies-TeIbHOCTh, KPUTUYECKH OIICHUBATH €€, IPHHUMATh CaMOCTOSITEIIbHBIC PEIICHHS,
OTCTaMBaTh CBOU B3IJISABI M YOCKIICHHS.

B nporecce n3ydenus anreOpsl MKOJIBHUKH y4aTcsl M3JIaraTb CBOU MBICIIH SICHO M MCUEPIIbI-
BaloIle, IPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBIITOJHEHUSI MAaTEMAaTHYECKUX 3aIiCeH,
IIPU ATOM HCIIOJIB30BaHUE MATEMATHUECKOTO S3bIKA MIO3BOJIET PA3BUBATh Y YUAIIUXCS TPAMOT-
HYIO YCTHYIO U TUCBMEHHYIO PEYb.
3HAKOMCTBO C UCTOPHEW Pa3BUTHUS AIreOphI KaKk HAYKH POPMUPYET Yy YHaLTUXCs
npeacTaBieHne 00 aredpe Kak yacTH 0OIIeYeI0BEYeCKON KyIbTypHI.

3Ha4YUTEIbHOE BHUMAHKUE B U3JI0KEHUH TEOPETUUECKOr0 MaTepralia Kypca yaeseTcsl ero
MOTHBAIUH, PACKPBITUIO CYTH OCHOBHBIX MOHITUH, UJeH, MeTO10B.. O0y4eHHe TOCTPOCHO Ha
0a3e TeOpHH Pa3BUBAIOIIETO OOYUYEHUS, YTO JOCTUTACTCS OCOOCHHOCTSIMH U3JIOKEHUS TEOPETHU -
YCCKOro Marcpuajia u yIipaKHCHUAMHA Ha CpPaBHCHUEC, aHAJIN3, BBIACIICHUC I'TIABHOI'O , YCTAHOB-
JICHUE CBsI3eH,, KilaccuuKamuo, 00001menue u cucremaTu3aiuo. Oco0o akKIeHTUPYIOTCS CO-
JIEPIKATEITbHOE PACKPBITUE MATEMATUUECKHUX MMOHATUMN, TOJIKOBAHUE CYITHOCTH MaTEeMaTH4YECKUX
METOJIOB M 00JIACTH MX MPUMEHEHUs, JEMOHCTPAaIUs BO3MOKHOCTEH MPUMEHEHHSI TeOpeTHuye-
CKUX 3HAHUM JUIsl pelIeHHs pa3HOo00pa3HbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa, HalpuMep pelIeHHs
TEKCTOBBIX 3a/1a4, ICHEKHBIX U MPOLIEHTHBIX PACUETOB, YMEHHUE MOJIb30BaThCSI KOJIMYECTBEHHOM
nH(popMalreH, MpeCTaBIeHHON B pa3Tu4HOl Gpopme, ymeHue yutath rpaduku. Oco3Hanue
00I1Iero, CYIECTBEHHOTO SBIISICTCS OCHOBHOW 0a30¥ /ISl pemieH sl ynpakHeHuil. Baxxuo npuso-
AUTH JCTAJIbHBIC ITOACHCHUS K PCIICHUTIO TUITOBBIX YHpa)KHeHI/H\/JI. OTUM PAaCKpBIBACTCA CYTh MC-
TOJA, MOAX0/1a, IPEIAraeTcs alrOPUTM MU IBPUCTUYECKAS CXEMa PEIECHUs YIPAKHEHHUH OI1-
pEneNEHHOrO TUIIA.

[IpakTUdeckas 3HAYMMOCTD HMIKOJIBHOTO Kypca reOMeTpHH 7-9 KIaccoB COCTOHT B TOM,
YTO NMPEIMETOM €€ U3YUEHUS SIBJIIOTCS POCTPAHCTBEHHbIE (DOPMBI U KOJTMYECTBEHHbIE OTHO-
HIEHUs peaIbHOTr0 MUpa. B coBpeMeHHOM 00111ecTBE MaTeMaTu4eckas MoJAroToBka Heo0XoauMa
KaX/10My 4€JI0BeKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCeX cepax YeToBeUECKON AeATeNbHO-
CTH.

["'eomeTpus sBIsIETCA OJHUM U3 OMOPHBIX IIKOJIBHBIX MPeAMETOB. I 'eoMeTpruyeckue 3Ha-
HUS ¥ YMEHUSI HEOOXOIMMBI JUTSt U3YYEHUS IPYTUX IMIKOJBHBIX TucIHIUINH (Dusnka,
reorpadus, Xumusi, UHGopMaTHKa U ap.)

OnHOM U3 OCHOBHBIX LeJIel U3ydeHNEe T€OMETPUH SIBIISETCS pa3BUTHE MBILIUIEHUS, IPEXKIE BCe-
ro ¢popmMupoBaHue aOCTPAaKTHOIO MbIIIEHHs. B nponecce nu3yduenus reomeTpun GopMUpYyrOTCs
JIOTHYECKOE U aJITOPUTMHUECKOE , a TAKXKE TaKUE KauecTBa MBILIUIEHUS, KaK CHUjla U THOKOCTB,
KOHCTPYKTUBHOCTb M KPUTHUHOCTG. /|71 afanTanuy B COBpeMEHHOM MH(POPMALMOHHOM 00111e-
CTBE BaXHBIM (DAKTOPOM siBIIsieTCs HOpMUPOBAHHE MATEMAaTHUYECKOTO CTUJIS MBILIICHHS, BKITIO-
YaoIIEro B ce0sl HHAYKIUIO U IeAYKIUI0, 00001IeHIe U KOHKPETH3alluI0, aHAJIU3 U CUHTE3,
KJIacCU(UKALIMIO M CUCTeMAaTH3aIHI0, a0CTparupoBaHue 1 aHAJIOTHUIO.

OO0yuenue reoMeTpuu TaET BO3MOKHOCTh IIKOJIBHUKAM HAyUYUThCS IIJIAHUPOBATh CBOIO
JesITeTbHOCTh, KPUTUIECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITEIIbHBIE PEIICHHS, OTCTaBaTh
CBOU B3IJIAJBI U YOEXKICHUS.

B nporiecce n3ydeHns TeOMETpHH MIKOJIBHUKH YJaTCs M3JIaraTh CBOM MBICITH SICHO U HIC-
YepIBIBAIONIE, TPHOOPETAIOT HABBIKK YETKOTO BHITOJIHEHHSI MATEMATHICCKHX 3aIUCeH, TPH
3TOM HCII0JIb30BaHHE MAaTEMaTHUECKOTO SI3bIKa MO3BOJISIET Pa3BUBATh y yUaIIUXCS IPAMOTHYIO
YCTHYIO U IMCBMEHHYIO PeUb.

3HaKOMCTBO C UCTOPHEH Pa3BUTHS T€OMETPHH KaK HAyKd (POPMUPYET y yUaIIUXCs TIPe/T-
CTaBIICHHE O TEOMETPHUH KaK YacTH OOIIeYeTIOBEYECKON KYIbTYPHI.



3HAYNTEIILHOE BHUMAHKE B U3JI0)KEHUN TEOPETHYECKOTO MaTepuaa Kypca yaenseTcs
€ro MOTHUBALIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATHMH, HJiei, MeTof0B. O0yueHHe NOCTPOEHO
Ha 06a3e Teopuu pa3BUBAIOLIETO OOYUEHHS, YTO JOCTUTACTCS OCOOCHHOCTSIMU H3JI0KECHUS
TEOPETU-YECKOI0 MaTrepuaia u yIpaKHCHUSIMU Ha CPaBHEHUE, aHAJIU3, BBIICICHUE [VIABHOTO,
yCTaHOBJIE-HUE CBSI3€H, Kiaccu(uKaluIo, 10Ka3aTeIbCTBO, 0000IIEHHE U CUCTEMATU3ALUIO.
Oco060 aKkIeH-TUPYIOTCS COAePKATEIBHOE PACKPBITHE MAaTEMaTHUECKUX OHATHUH, TOJIKOBAHNE
CYLIHOCTU Ma-TEMAaTUYECKUX METO/I0B U 00JIaCTU UX IPUMEHEHHUS, JEMOHCTPALIUS
BO3MOKHOCTEH MPUMEHEHMsI TEOPETUYECKUX 3HAHUH JIJIs pellIeHUs] pa3HO0Opa3HbIX 3a/1a4
IPUKIIAAHOTO Xapakrepa. Oco3Ha-HUE 001ero, CyLEeCTBEHHOTO SBJSETCS OCHOBHOM 0a30if [uis
pelIeHns YIPaXHEHUH. DTUM pac-KpbIBaeTcs CyTh METO/A, IPEIAraeTcsl allrOPUTM WU
IBPUCTUYECKAS CXEMA PEIICHUS YIIpaK-HEHUM ONPEAeTIEHHOrO TUIIA.

O01mas xapakrepucTuKa
Kypca MaTeMaTHKH B 5-9 KJ1accax

ConepxaHue Mamemamuueckozo 06pazoeanus ¢ 5-6 xiaccax IpeCTaBICHO B BUJIE Clie-
JYIOLUX COAEpKATEIbHBIX Pa3/IeioB: «ApupmeTnka», «Uncaosbie 1 0yKBeHHbIE BbIpaske-
HHsA. YpaBHeHus», «['eomerpnueckne purypsi. U3mepenue reomeTpuuecKux BeJUYMH»,
«JJIeMeHTBI CTATHCTUKH, BeposATHOCTH. KomMOuHaTopHbIe 3aqaun». «MaTemMaTHKa B HCTO-
PHUYECKOM Pa3BUTHI»

Copneprxanue paszzena «ApupmeTuka» cayx Ut 6a30i A JanbHEHIIEro U3y4eHus yJalumMu-
Csl MATEMAaTUKH U CMEXHBIX JUCUUIUINH, CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON KYJIbTYPbI
Y JIOTUYECKOTO MBIIUICHHUS, POPMHUPOBAHUIO YMEHHS MTOJIb30BAThCS AITOPUTMAMH, a TAK)KE TIPH -
O0OpETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOM KU3HH. Pa3BuTHE MOHATHUS
0 YHCJIE CBS3aHO C U3YUYECHHEM PALlMOHAIBHBIX YHCEIN: HATYPAIbHBIX YHCEN, OOBIKHOBEHHBIX U
JECATUYHBIX APOOEil, NOT0KUTENbHBIX U OTPULIATEIbHBIX YHCEIL.

Copneprxanue paszzena «UncaoBble H 0yKBeHHbIE BbIpaMKeHUsl. Y paBHeHHD HOPMUPYIOT
3HaHUS 0 MaTeMaTHYeckoM si3bike. CyIIecTBEHHAs POJIb IPU ATOM OTBOJIUTCS OBIIAAEHUIO(OP-
MaJIbHBIM annapaToM OyKBEHHOTo HcuHciaeHus. M3yuenne matepuana crnocoocTByeT (opMupo-
BaHHUIO y YJalllMXCsl MaTEMaTHYECKOTO almapara peleHus 3aJ1a4 ¢ ITOMOIIbIO YpaBHEHHH.

Copepxanue pazzaena »I'eomerpuyeckue ¢purypbl. U3mepenne reoMeTpu4ecKuX BeJiu-
YHHY,
(dbopMupyeT y ydaluxcs MOoHATHS T€OMETPUUECKUX (PUTYp HA MIIOCKOCTH U B IPOCTPAHCTBE, 3a-

KJ1a/ibIBaeT (POPMHUPOBAHUS TEOMETPHUECKON «peUn», pa3BUBAET IPOCTPAHCTBEHHOE BOOOpaXKe-
HUE U JIOTHYECKOE MBIIIIICHHE.

Conaeprxanue paszena «JieMeHThbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4m»
- 00s13aTeNbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa30BaHuUsl, YCHIIMBAIOIIUN €r0 MPUKIIATHOE U MPaK-
TUYECKOE TPUMEHEHHE. DTOT MaTepHrall HEOOXOINM TPEKIe Bcero st GOpMHUPOBAHMS Y yda-
mmxcs QyHKIIMOHATEHOM TPaMOTHOCTH, YMEHUS BOCIIPUHUMATH U KPUTHYECKH aHATHU3UPOBAThH
nH(pOpMAIHIO, MPEJCTABICHHYIO B PA3IUYHBIX ()OpMax, MOHUMATh BEPOSTHOCTHBINA XapaKTep
MHOTHX peaThbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH MTPOCTEUIIINE BEPOSTHOCTHBIC pacuéThl. M3yye-
HUE OCHOB KOMOMHATOPUKH MO3BOJIUT yYAIIEMYCs OCYILIECTBISATh pACCMOTPEHHUE CITy4YaeB, mepe-
0O0p BapuaHTOB, B TOM YHCJIE B IPOCTEHIITNX MPUKIIATHBIX 3a/1a4ax.

Paznen «MaTtemMaTHKa B HCTOPUYECKOM Pa3BUTHW» NIpeHa3HAuEH JUIs (GOPMUPOBAHUS
NPEJCTaBICHUN O MaTEeMaTHKE KaK YaCTH YeJIOBEUECKON KYJIbTYpBI, U OOLIEro pa3BUTHS
IIKOJIbHUKOB, JJI CO3AaHUS KYJIbTYPHO-UCTOPHUUECKOM Cpelibl 00ydeHHs.



Coneprkanue Kypca anzeoput B 7-9 Kinaccax npeACTaBICHO B BUJE CIEAYIONIUX Pa3IeIOB:

«Adaredpa», «Huca0Bble MHOKECTBAY», «DYHKIUNY, «JJIeMeHTbl NPUKJIATHON MATEMATH -
KI», «AJIredpa B HCTOPUYECKOM Pa3BUTHID)

Copepxanue pazzena «Aaredpa» GopMupyer 3HaHHS O MATEMAaTUYECKOM SI3bIKE, HE00XO-
JTUMBbIE JJIs PEeIIeHUs] MaTeMaTUYeCKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX JUCIHILINH, a TAK)Ke IPaKTH-
yeckux 3a1a4. M3yyeHue Marepuana cnocoOCTByeT pOPMUPOBAHUIO Y yUalIUXCS MaTeMaTHye-
CKOTO arrapaTa pelieHus 3a/1a4 ¢ IOMOUIbI0 ypaBHEHUH, CUCTEM ypaBHEHUI U HEPaBEHCTB.

Marepualt JaHHOTO pa3Jielia MPEACTaBICH B aCeKTe, CIOCOOCTBYOLIEM (POPMUPOBAHHUIO Y
ydJalmuxcs YMCHHA I10JIb30BaThLCA aJITOPUTMaMMU. CyIJ_[eCTBCHHaSI POJIb IIPU 3TOM OTBOJUTCA pa3-
BUTHIO JITOPUTMHYECKOTO MBIIIUICHUS — BAXKHOW COCTABIISIFOIIEH HHTEIICKTYAIbHOTO Pa3BUTHSI
YeJI0BEKa.

Coz[epn(aHHe pasaciia «UHcI0BbI€ MHOKECTBA» HAIICIICHO HA MAaTEMaTHYECKOC Pa3sBUTHC
ydamumxcs, q)OpMPIpOBaHI/Ie Y HUX YMCHHA TOYHO, C)KATO U SACHO HU3JIaraTb MBICJIN B YCTHOﬁ u
MUCHEMEHHOMN peun. MaTCpI/IaJ'I pasaciia pa3BUuBACT ITOHATHUC O YHUCJIC, KOTOPOC CBA3aHO C
HU3y4C-HUCM HeﬁCTBHTCHBHBIX YHCCII.

Lens conepxanus pazaena « @yHKIUW» - IOITYYEHUE NIKOJIbHUKAMHA KOHKPETHBIX 3HAaHUH O
(YHKIIUY KaK BOKHEHIIICH MAaTeMAaTHYECKON MOICIIN JJIsI OTIMCAHUS U UCCIICIOBAHUS
IIPOLIECCOB U SIBJICHUHN OKpyxkKaroiero mupa. CooTBETCTBYIOIIMNA MaTepHall ClloCOOCTBYET
Pa3BUTHIO BO-00paKEHUSI M TBOPUYECKHUX CIIOCOOHOCTEN yJamuxcsi, YMEHHIO HCIIOIh30BATh
pa3UYHbBIC S3BIKK MAaTEMATHKH (CIIOBECHBIH, CAMBOJIMYECKUH, TpadUIecKuii ).

Cogepxanue pa3fena « JJeMeHThbl NPUKJIAAHOH MATeMaTHKW» PAaCKPBIBAET IPUKIIAJHOE U
IIPAKTUYECKOE 3HAYCHUE MAaTEMATHKU B COBPEMEHHOM Mupe. Marepuai JaHHOTO pasjena CIo-
coOCTBYeT (HOPMHUPOBAHUIO YMEHUS IPEJICTABIISTh U aHAIM3UPOBAThH PA3IMYHYIO HH(OPMALIKIO,
ITOHUMAaHHUIO BEPOATHOCTHOTO XapaKTEPA peabHbIX 3aBUCUMOCTEM.

Paznen «Aaredopa B MCTOPMYeCKOM Pa3BUTHMY MpEIHA3HAYEH A1 GOPMUPOBAHUS MPEJ-
CTaBJICHUN O MaTeMaTHKe KaK YaCTH Y€JIOBEYECKOUN KyIbTYpPHl, AJisl OOLIETr0 pa3BUTHSI IIKOJIbHU-
KOB, CO3/IaHUS KYJIbTYPHO-UCTOPHUECKOM Cpefibl 00yUeHUsI.

Conepxanue Kypca ceomempuus 7-9 xiaaccax MIpeICTaBICHO B BUJIE CICAYIOIIUX COAEPKATEIb-
HBIX pa3znenos: «I'eomerpuyeckne purypsui», «isMepeHne reoMmeTpu4ecKuX BeJIHYHH,
«KoopanHaTtsl», «BekTOpbD

Coneprxanue paszzena «I'eomerprnyeckue (pUIypbD» CIy>KUT 0a30if Ui AaabHeHIIero
M3y4YeHUs yJaluMHUCs reoMeTpun. M3ydenne marepuana cnocoocTByeT GOpMHUPOBAHHIO y y4a-
IIMXCS 3HAHUN 0 TeOMETPUUECKO Urype Kak BakKHeWIel MaTeMaTUYecKoil MOJeNu AJis OMH-
CaHHUs pealbHOTo MUpa. [ TaBHas 1esIb JAHHOTO pa3Jiena - pa3BUTh Y yUalIUXCcs BOOOpakeHUE U
JIOTHYECKOE MBIIIICHHE MTyTEM CUCTEMATUYECKOTO U3yYeHHs CBOMCTB T€OMETPUUYECKUX (QUTYP
Y TIPUMEHEHUS 3TUX CBOMCTB IIPU PEIICHNH 33]]a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOIO Xa-
pakrepa. CyliecTBeHHas pojb PU 3TOM OTBOJAUTCS Pa3BUTHIO FT€OMETPUYECKON MHTYUIUH.
Coueranue HariIsAHOCTH ¢ (POPMATTEHO-TIOTUYECKUM MOXO0A0M SIBJISIETCSI HEOTheMJIEMOM Ya-
CTBIO T€OMETPUYECKUX 3HAHUM.

Conepxxanue paszaena «3MepeHne reoMeTpuYeCKUX BeJIMYMH) PACIIUPACT U yriIyO-Jser
IIpEe/ICTaBICHNE yJaIuxcst 00 U3MEepeHHsIX JUIMH, YTJIOB U IJommaaeit puryp, cnocobcTByer



(OpMHPOBAHUIO TPAKTUYECKUX HABBIKOB , HEOOXOUMBIX KaK MPH PEIICHUN T€OMETPUUYECKIX
3a]1a4, TaK U B TIOBCETHEBHOM JKU3HU.

Copneprxanue pazznenoB «KoopaunaTbhy, «BekTopbl» pacmmpseT u yriyomiser npea-
CTaBJICHMS y4YaIllUXCsl O METO/I€ KOOPJMHAT, pa3BUBACT YMEHUE IPUMEHATh allreOpandeckuii arm-
napar IpH pelIeHnr FeOMETPUUYECKUX 3a/1a4, a TAKXKE 3a7ja4 CMEXHbBIX JTUCIUIUINH.

Paznen «I'eomeTpusi B HCTOPHYECKOM Pa3BHTHHY, COJEPKAHNUE KOTOPOro (hparMeHTapHO
BHEIPEHO B M3JI0)KEHUE HOBOI'O MaTepHasa CBeJeHHUs 00 aBTOpax U3yd4aeMbIX (akTOB U TEOpPEM,
UCTOPHUHU UX OTKPBITHUS, IIpeHa3HAueH U1 (HOPMUPOBAHUS MIPEICTABICHUN O TEOMETPHH KaK
YaCTH YEJIIOBEYECKOHN KYIbTYPHI, JJIs O0IIEro pa3BUTHUS IIKOJIBHUKOB, IS CO3/IaHUS KYJIbTYPHO-
UCTOPUUYECKON Cpesibl 00ydeHusl.

JInuHOCTHBIE, MeTaNpeIMeTHBIE U NIPeIMETHbIE Pe3yJIbTaThI
OCBOEHHS CO/Iep:KaHusI Kypca

HporpaMMa IIO3BOJIACT I[O6I/IBaTBC${ CIICAYIOIIUX PE3YJIbTATOB OCBOCHUA 06paSOBaTeJ'IBHOI7I
Ipo-rpaMmMbl OCHOBHOT'O 06]].[61"0 06pa3013aH1/151:

JUYHOCMHDbLE:

® OTBETCTBEHHOT'O OTHOIIEHHS K YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOy4arolmxcs K
CaMOpa3BUTHUIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHMBAIIMM K OOYYEHHIO M IO3HA-
HUIO;

¢ (opmupoBaHUST KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYTHUYECTBE
CO CBEpCTHUKAaMH, CTapUIMMH ¥ MIAIIIUMU B 00pa3oBareilbHOW, yueOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOM U APYTUX BUJIAX AECATEIbHOCTH;

® YMEHHS SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MbICIM B YCTHOM U MHUCbMEHHOU peuw,
MIOHUMATh CMbICI NOCTAaBIEHHOM 3aJauM, BBICTPAMBATh apryMEHTAlLUI0, IPUBOAMTH
MIPUMEPBI U KOHTPIIPUMEDPBI;

® [IEPBOHAYAIBHOTO MPEACTABICHUS O MAaTEeMAaTHYECKOM HayKe Kak cdepe deroBeue-
CKOM JIeATEeTLHOCTH, 00 dTanax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJIsl PA3BUTHS [IUBHIIN -
3alllH, OCO3HAHUS BKJIAJd OTEYECTBEHHBIX YYEHBIX B pa3BUTUE MUPOBOM HAyKH, IaT-
puoTu3Ma, yBaxkeHus: kK OTeuecTBy

® KPUTHUYHOCTHU MBIIUIEHUS], YMEHHS PACIIO3HABATH JOTHYECKH HEKOPPEKTHBIE BBICKA-
3BIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

® KpPEATUBHOCTH MBIIIJICHUS, THUIIUATUBBI, HAXOIYUBOCTH, aKTUBHOCTH MPU PELIEHUN
apupMeTUYECKHX 3a/1a4;

® yMEHHsI KOHTPOJIUPOBATH MPOIECC U Pe3yNbTaT YueOHOI MaTeMaTH4YeCKON JesITeINh-
HOCTH,

e (opMHUpPOBaHUS CTIOCOOHOCTH K SMOIMOHATHFHOMY BOCIIPHUSATHUIO MATEMAaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUI;

Memanpedmemnble:

poBath JuIst ce0sl HOBBIE 33/1a4u B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
MMO3HABATEILHOMN JICSITEIbHOCTH,

® CIOCOOHOCTH CaMOCTOSITENIHO TUIAHUPOBATh aJIbTepHATHBHbIE MYTH JOCTH)KEHUS 11e-
Jeil, 0CO3HaHHO BBIOMpPATh Hambosee AP(EeKTUBHBIE CIIOCOOBI PEIICHUs y4EeOHBIX U
IIO3HABATCJIbHBIX 3aJa4,

® YMCHHUA OCYIICCTBIIATE KOHTPOJIb IO o6pa3uy 1 BHOCUTH H€O6X0)II/IMI)Ie KOPPCKTHBBI;



® CIIOCOOHOCTH aJIeKBaTHO OLICHWBATh MPABIIIBHOCTH MJIN OMIMOOYHOCTD BHIITOJHEHUS
yueOHOI1 3a1aun, €€ 00BEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ perie-
HUS,

® YMEHHUS yCTaHABIUBATh IPHUUYMHHO-CIICACTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKUE pacCyke-
HUS, YMO3aKJIIOUEeHUS (MHAYKTUBHBIC, IETYKTUBHBIC U TTO aHAJIOTUH) U BHIBOJIBI,

® yMEHHs CO3/1aBaTh, IPUMEHSITH 1 IPE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA,
MOJIETIM U CXEMBI ISl peIICHNs] Y4eOHBIX M IO3HABATEIBHBIX 337134,

® pa3BUTUS CIIOCOOHOCTH OPTaHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIesi-
TEJILHOCTh C YUUTENIEM U CBEPCTHUKAMHM: OTMPEACIATH LENH, pacpeaAessaTh QYHKIMU U
POJIH YYaCTHUKOB, B3aUMOCHCTBOBATh U HAXOJUTH OOIIHME CIIOCOOBI PA0OTHI; yMEHUS
paloTath B rpymie: HaXOAUTh O0Ilee pellieHHe U pa3peraTb KOH(IMKTHI HA OCHOBE CO-
TJIACOBAHUS MO3UIUH 1 y4€Ta MHTEPECOB; CIylIaTh NapTHEPA; GOPMYIUPOBATH, apTy-
MEHTHPOBATh M OTCTAaUBATh CBOE MHEHHE;

e (GopmMupoBaHus yueOHON U OOIIETIONH30BATENLCKONH KOMIETEHTHOCTH B 00JIACTH UCIIOJIb-
30BaHMs HH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui (MKT-komnerenTHOCTEH);

® [IEpPBOHAYAJILHOIO MPEACTABIEHUS 00 UEAX U O METOAaX MaTEMAaTUKHU Kak 00 yHHUBeEp-
CaJIbHOM SI3bIKE HAYKU U TEXHUKH;

® pPa3BUTHS CIIOCOOHOCTH BUJIETh MATEMAaTUYECKYIO 331a4y B IPYTUX JUCHUILIMHAX, B OK-
PYKaIOIIEN )KU3HU;

® yMEHUS HAXOJUTh B PA3JIMYHBIX HCTOYHUKAX MH(POPMALIHNIO, HEOOXOIUMYIO TSl PEeIICHUS
MaTEeMaTHYECKUX MPoOIIeM, U MPEACTABIATh €€ B MOHATHON (hopMe; MPUHUMATh PEIICHUE
B YCJIOBUSIX HEIMIOJIHOM U N30BITOYHON, TOYHON U BEPOSITHOCTHOM HH(OpMaLny;

® yMEHHs MOHMMATh U UCMOJIh30BaTh MATEMAaTUYECKUE CPEACTBA HATIAIHOCTH (PUCYHKH,
YepTEeXKH, CXEMbI  JIp.) AJI WLTIOCTPAIMK, HHTEPIIPETAllUU, apTyMEHTAIUH;

® YMEHUS BbIIBUTaTh TUIIOTE3bI IIPU PELICHUH YU4E€OHBIX 337a4 U IOHUMaHUS HEOOX 0IUMO-
CTHU UX IPOBEPKY;

® [IOHMMAaHUs CYIIIHOCTH aJITOPUTMUYECKUX NPEANUCAHUN U YMEHUS JE€HCTBOBATh B COOT-
BETCTBUU C NMPEAJIOKEHHBIM aJITOPUTMOM;

® YMEHUS CaMOCTOSITENIbHO CTaBUTh LIEJIH, BHIOMPATh U CO3[aBaTh AJITOPUTMBI JJISl PELICHUS
y4eOHBIX MaTeMaTHYECKUX MpooieMm;

® CIIOCOOHOCTH IUIAaHUPOBATH U OCYHICCTBJIIATH ACATCIbHOCTD, HAIIPABJIICHHYIO HAa PCHICHUC
3aaa4 UCCIICA0BATCIbCKOTO XapaKTepa,

npeomemmbole:

® OCO3HAHHME 3HAYCHUS MaTEMATUKH 11 HOBCEAHEBHOM KHU3HHU YCJIOBCKA,

® [IPCACTAaBJICHUSA O MaTeMaTHIeCKOM HAYKE€ KaK C(i)epe MaTeMaTHIeCKOI JCATCIBbHOCTH,
00 sTanax eé pa3BuUTHA, O €€ 3HaYHUMOCTH AL Pa3BUTUSA TUBUIIA3AUN,

e yMeHMs paboTaTh C MAaTEMaTUYECKUM TEKCTOM (CTPYKTYpPHpPOBaHHE, U3BJICUEHHE HEOO-
XOIUMOM HH(OPMALIUN), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOU MBICIIU B YCTHOM U MUCH-
MEHHOW peun, IPUMEHsI MaTEMaTHUECKYIO0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCII0JIb30BATh
pa3UYHbIC SI3BIKM MAaTEeMATHKH (CIOBECHBIHN, CUMBOJIMUYECKUH, rpaduuecKuil), pa3BUTHS
CIIOCOOHOCTH 0OOCHOBBIBATH CYKJIEHUS, TPOBOIUTH KJIACCH(PUKALINIO;

e BiajieHHst 0a30BBIM MOHATUWHBIM aNllapaToOM: HMETh TPEJICTABIICHNE O YUCIe, APOooH,
MPOIIEHTaX, 00 OCHOBHBIX TEOMETPUUYECKUX 00BEKTaxX (TOUKa, MpsMasi, TIoMaHasi, yroil,
MHOTOYTOJIBHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, I1ap, cepa u mp.),
(hopMHUpPOBaHUS TPEICTABIICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHPE
Y Pa3IUYHBIX CIIOCO0aX UX U3YUCHUS;



® [IPAKTUYCCKHU 3HAYUMBIC MATEMATUYCCKUEC YMCHUA U HABBIKH, UX IPUMEHCHHUEC K
peuic-HUI0 MAaTCMATUYCCKUX U HEMATCMATUUCCKUX 3a/iad, TPCANOJIararonuec yMCHUA:

® BBIIIOJJHATH BBIYMUCICHUA C HATYpaJlbHBIMU YHCJIaMU, OOBIKHOBEHHBIMH 1
CCATUYHBIMHA ,Z[pO6HMI/I IMOJIOKUTCIBbHBIMHA U OTPULIATCIIBHBIMHA YU CJIIaMHU,

® pemiath TEKCTOBBIC 337a4u apUPMETHISCKIM CIIOCOOOM U C MTOMOIIIBIO YPaBHEHHIA;

e 1300paxkaTh PUTYPHI HA TIIOCKOCTH;

® HCITIOJIb30BAaTh TCOMETPUUECKUIN «SI3BIK» JJISI OTIMCAHUS MTPEIMETOB OKPYKAIOIIET0 MUPA;
®  U3MEpATH JTUHBI OTPE3KOB, BEIMYUHBI YIIIOB, BBIYUCIATH IUIOMIATH U 00BEMBI hUryp

® pacro3HaBaTh U H300pakaThb PaBHbIC U CHMMETPUYHBIE (PUTYDBHI;

® [IPOBOJMTH HECIIOKHBIE MPAKTHUECKUE BHIYUCIICHUS C MIPOIIEHTAMH, UCIIOJIH30BATh MIPH-
KHUJKY U OLEHKY;

® BHINOJHATH HEOOXOIUMBIE U3MEPECHHUS;

® JCITIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUIS 3aITUCH OOLINX YTBEPXKACHUH, (HOpMyII, BBI-
paKEHUI, ypaBHCHHUI;

® CTPOUTH Ha KOOPJIUHATHOM TUIOCKOCTH TOYKH IO 33JJAHHBIM KOOPAHHATAM,
OTIpPENIeNIATh KOOPINHATHI TOUCK;

® YHUTaTh M UCIOJIH30BATH HHPOPMALIUIO, IPEICTABICHHYIO B BHJIE TAOJIHUIIBL, JHATPAMMBI
(cronbyaroit miK KpyroBoii), B rpagueckoM BUJE;

e pemaTh MPOCTeHIIe KOMOMHATOPHBIE 3a/1a4i TIepeOOpOM BO3MOKHBIX BAPHAHTOB.

Mecto Kypca MaTEMaTUKHU B y‘leﬁHOM IJIaHe

basucHblii yueOHbIi (00pa3oBaTeNbHBIN) MIIaH HA H3yYEHUE MaTeMaTUKH B 5-9 Kinaccax
OCHOBHOM IIIKOJIBI OTBOJIUT 5 y4EOHBIX YaCOB B HEJCIIO B TEYCHHUE KAXKOTO TO1a 00yUe-
HMS, Bcero 8754acoB

IInanupyemsble pe3yJbTaThl 00y4eHHs MaTeMaTHKe B 5-6 Kiaccax

APUOMETUKA

ITo oKOHYAHMH M3YYEHHUS KyPCa YYALMUCH HAYYUTCH:

-[IOHUMaTh OCOOEHHOCTH JIECSITUUHON CHUCTEMBI CUUCIICHUS;

-MCIOJIb30BaTh MOHATHS, CBSI3AHHBIE C ACIIMMOCTBIO HATYPAIbHBIX YHCEIL,

-BBIpaXKaTh YHCIa B SKBUBAJICHTHBIX (popMax, BbIOMpas HanboJiee MoIXOASIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluu;

-CpPaBHMBATh U YIOPAAOYUBATH PALIMOHAIBHBIC YNCIIA;

-BBINOJHATH BBIYUCIIEHUS C PAlMOHAIBHBIMU YHCIAMU, COYETasl YCTHBIE U MUCbMEHHBIE IIPUEMBI
BBIYHCIIEHUM, TPUMEHSTH KaJIbKYIISITOD;

- UCTIOJIb30BaTh MOHATHS U YMEHHs, CBSI3aHHBIE C IIPOITOPIMOHAIBHOCTHIO BEJIMYUH, IIPOLIEHTa-
MH, B XOJI¢ PEIICHUS MaTEMaTUYECKUX 3aJ1a4 U 3a7a4 U3 CMEKHBIX IPEIMETOB, BBIIIOJIHATH HE-
CJIOKHBIE MPAKTUYECKUE PACUETHI;

- QHAJIM3MPOBATh rpaUKK 3aBUCUMOCTEH MEXy BEITUYMHAMU (paccTOsIHUE, BpeMs, TeMIiepa-
Typa ¥ T.IL.).

Yyammiics moJy4uT BO3MOKHOCTh:
- IO3HAKOMUTBCA C MO3ULIMOHHBIMU CUCTEMAMU CUUCIICHHS C OCHOBAHUSIMH, OTIIMYHBIMU OT 10;



- yriyOuTh U pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YHCIAaX M CBOMCTBAX JEIMMOCTH;
- HAYYUTHCS HCIIOJIb30BaTh MPUEMBI, PALIMOHATU3UPYIOLINE BEIYUCIICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAst MOIXOASIIMM Ul CUTyalluy CIOCo0.

UMCJIOBBIE U bYKBEHHBIE BBIPAKEHW . YPABHEHU .

ITo oxoHYaHMM U3y4YeHHUs] Kypca yYAIHiic HAYYUTCs:

- BBINOJIHATH ONEPALlUH C YHCIOBBIMU BBIPAKEHUSIMU;

- BBITIOJIHATH MPE00pa3oBaHmst OYKBEHHBIX BBIPAKEHHI(PACKPBITHE CKOOOK, IPUBEACHUE TTOA00-
HBIX CIIaraeMbIX);

- pemarhb JUHEHHbIC YPAaBHEHUS, peIIaTh TEKCTOBBIC 3a/1a4i AJIre0pandecKiuM METOIOM.

Yyammiicst MOJyYUT BO3MOKHOCTb:
- Pa3BUTh NPEJICTABIICHUS O OYKBEHHBIX BBIPAKEHUSAX U X NMPE0oOpPa30OBaAHMSIX;
- OBJIAJIETh CIIEHUAJIBHBIMU IPUEMAMHU PEILICHUS YPABHEHUM, IPUMEHSATH anmnapar
YPaBHEHUU JJIs1 PELICHUS KaK TEKCTOBBIX, TaK U MPAKTHYECKUX 3a/ad4.

I'EOMETPUYECKHUE ®UT'YPbBI. UBMEPEHUE 'EOMETPUYECKUX BEJIMYNH

ITo oxoHYaHHM M3YyYeHHUsI Kypca yYAlIUuicsl HAYYHTCS:

- pacro3HaBaTh Ha YePTE)KAX, PUCYHKAX, MOJICIISIX U B OKPYKAIOIIEM MUPE TIOCKHE U TIPO-
CTPaHCTBEHHBIC TCOMETPHUSCKUE (PUTYPHI U MX JIICMEHTHI,

- CTPOUTH YIIIBI, ONPEICIIATh UX TPATYCHYIO MEPY;

- pacro3HaBaTh U H300paXkaTh pa3BEPTKHU KyOa, IPSIMOYTOJILHOTO Mapasuie/euIie/ia, IIPaBUlb-
HOW TUPaMUJIBI, MIMHPA U KOHYCA,

- OTIPENIENIATh IO JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTYPHI JIMHEHHBIC pa3Mepbl caMOi (BUTYpBI U
Hao0opoT;

- BBIYUCTIATH 00BEM MPSMOYTOJIHHOTO MapaieNienuneaa u Kyoa.

Yuyamuiics MoJy4uT BO3MOKHOCTD:
- HAyYUTHCS BBIYUCIATH 00bEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp, COCTABICHHBIX
13 NPSMOYTOJIBHBIX MapaJlIeICIUIIEOB;
- Yr1yOuTh ¥ pa3BUTh MPEICTABICHMS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;
- HAYYUTHCS IPUMEHSATD [TOHATHE Pa3BEPTKU IS BBIIIOJIHEHHS IIPAKTUYECKUX PACYETOB.

SJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAYN.

ITo okOHYAHMHU M3YYECHHUS KypPCa YYALMNHCHA HAYYUTCH:
-HCII0JIb30BaTh MPOCTEUIIINE CITIOCOOBI TPEJICTABICHHS U aHAIN3a CTATUCTUYECKUX JAHHBIX;
- pemaTb KOMOMHATOPHBIE 33/]a4l Ha HaX0XKJIEHHE KOJINYECTBA 00bEKTOB MIIM KOMOMHAIIUIA.

Yyammiics moJy4YuT BO3MOKHOCTh:

- IpUOOpPECTH NEPBOHAYATIBHBIN OMBIT OPTaHU3alMK cOOpa TaHHBIX MPU MPOBEACHUH OIIpoca
OO0IIECTBEHHOTO MHEHUS, OCYILECTBIISATh UX aHAJIN3, IPEJICTABIIATh Pe3yabTaThl ONpoca B
BHJIC TAOJHIIBI, TUATPAMMBI;

- HAYYHUTBHCA HCKOTOPBIM CIICIUAJIBHBIM HpHéMaM pemICHuA KOM6PIHaTOpHLIX 3aJ1a4.
IlnannpyemMsble pe3y/ibTaThl H3y4eHHs aaredpsl B 7-9 Kiaccax

AJI'EBPAMYECKUE BBIPAXXEHU A

Bbmycmmx Hayuumcsa:



OTIEPHUPOBATH TIOHATHSIMHU «TOXKIECTBOY, KTOXKIECCTBEHHBIC TPEOOPA30OBAHUSDY,
pemaTh 3a7a4u, coJepkaie OyKBeHHbIE JaHHBIE, padoTaTh ¢ HopMyaMu;

OIICPpHUPOBATH ITIOHATHUEM KBAAPATHOI'O KOPHS, IPUMEHATH €I'0 B BBIYHUCIICHUAX

BBINOJIHATH MPE0O0Pa30BaHMsI BEIPAKECHUH, COIEPIKAIINX CTEIICHHU C LIETBIMH ITOKa3aTes -
MH U KBaJpaTHbIE KOPHHU;

BBITIOJIHATH TOXK/IECTBEHHBIE IPEOOPa30BaHMsI pallMOHAIbHBIX BBIPAXKEHUN Ha
OCHOBE MIPaBUJI ICHCTBUI HAJl MHOTOWICHAMH U alreOpanuecKuMu Ipo0sMu;

BBIITOJIHATD Pa3JIOKCHUC MHOT'OYJICHOB HAa MHOKHUTCIIN.

BblnyCKHuK noayuum 603MOMNCHOCHLb:

BBINOJIHUTH MHOTOIIIArOBBIE MPEOOPA30BaHMS PAIIMOHATBHBIX BRIPAKCHUH, TPUMEHSIS
IMPOKHUI BEIOOP CIIOCOOOB ¥ MPUEMOB;

IPUMEHSTH TOKJIECTBEHHbIE IPe00Opa30BaHus IJIsl PELICHUS 3a4a4 U3 PA3IMYHBIX pa3jie-
JIOB Kypca.

YPABHEHUA

Bbmycmum Hayuumcs:

peniaTb OCHOBHBIE BH/Ibl PAIMOHATIBHBIX YPABHEHUM C OJTHOM IIEPEMEHHOU, CUCTEMBI
JBYX YpaBHEHUH C IByMs IEPEMEHHBIMY;

[IOHUMATh YPaBHCHUE KaK BaXKHEHIIYIO MATEMAaTUYECKYIO0 MOJEIIb Ul ONIUCAHUS U U3Y-
YEeHHUsI Pa3HOOOPA3HBIX PEAbHBIX CHUTYalluH, peliaTh TEKCTOBBIE 3a/1aun anreOpanye-
CKHM METOJOM;

MPUMEHSTH rpaduIecKre MPeACTaBICHUS ISl HUCCIIEOBAaHUS YPaBHEHUH,
HCCIIEA0BAHUS U PEIICHUS CUCTEM YPaBHEHUH C JBYMS IEPEMEHHBIMM.

Bbll’lyCKHuK nojiyuum 603MONCHOCMb.

OBnazeTs cenyaabHBIMU IPUEMAMU PEIICHNs YPaBHEHUHN U CUCTEM ypaBHEHUIl; yBe-
PEHHO NMPUMEHSTH arnapar ypaBHEHUH AJIs peleHus pa3HooOpa3HbIX 3a7a4d U3 MaTeMa-
THUKH, CMEXXHBIX NIPEAMETOB, IPAKTHKH;

[IpumensTh rpaduueckue NpeacTaBICHUs ISl UCCIEI0BaHUS YpaBHEHU, CUCTEM
ypaB-HEHUH, cofiepxalux OyKBeHHbIe KO3 (PUIIMEHTHI.

HEPABEHCTBA

Buvinycknuk nayuumcs:

[ToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHYIO C OTHOIIIEHHEM HEPABEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

Pemrate nuHelHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI;, peniaTh KBapaT-
HbIE HEpaBECTBA C ONOPON Ha rpaduyeckre NpeCcTaBICHHUs;

IIpuMeHATH anmapar HEpaBEHCTB Ul PELEHUs 3a1a4 U3 Pa3JIMYHbIX pa3JIeloB Kypca.

Bbmycmmx nojtyuum 603MONHCHOCHIb:



e OBnaAeTh pa3IMUHbIMU IPUEMAMU JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSATH alnapaTHEPABEHCTB JJIS PEIIEHUs] pa3HOOOPa3HBIX MaTEMATUYECKUX
3a/1a4, 3a1a4 U3 CMEXHBIX [IPEAMETOB U IIPAKTUKU;

e [IpumensaTs rpaduveckue NpeACTaBICHUS IS HCCIEJOBAHUS HEPABEHCTB, COACPIKAIIINX
OyKkBeHHBIE KO3 (DULIUEHTBI.

YMCJIOBBIE MHOXECTBA

Buvinycknuk nayuumca:

o IloHuMmatrh TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3AaHHBIC C IOHATHEM MHOXCCTBA, BBIIOJI-
HATH OII€pali Hal MHOXKCCTBAMHU,

e lcnonp30BaTh HaYaJbHEIC IpEACTaBJICHUA O MHOXKECTBC HeﬁCTBHTeHBHBIX YHUCCII.
Bbll’lyCKHuK nojiyuum 603MO)NCHOCHb.

e Pa3BuBarth MMpCACTABJICHUC O MHOKCCTBAX,

e Pa3BuBarth IMPEACTABJICHUEC O YMUCJIC U YUCIIOBBIX CUCTCMAX OT HATYPAJIbHBIX YUCCIT 10
I[GI\/JICTBI/ITGJH)HI)IX; 0 poJin BBIYHCIICHHI B IIPAKTUKE;

e Pa3BuTh 1 yriayOuTh 3HAHUS O JECATUYHOMN 3aMUCH ICHCTBUTEIBHBIX Ynce (Tepuoanye-
CKHE U HETIEPUOHUECKHUE PoON)

OYHKIIU

Bbmycmtux Haysumcsa:

o [loHmMMAaThL M UCITOIB30BAThH (bYHKIII/IOHaJII)HI)IC TIOHATHUA.A3BIK (TepMI/IHI)I, CHUMBOJINYC-
cKre 0003HAUYEHHUS);

e Crpouth rpauku 31€MEHTapHbIX QYHKLUH, HCCIIE0BATh CBOMCTBA YMCIOBBIX
(GyHKIMI Ha OCHOBE U3YY€HUs MOBEACHUS UX I'pa(UKOB;

e [loHumaTh PyHKIMIO KaK BXKHEUIIIYI0 MAaTEMAaTUYECKYIO MOJIENb JUIsl OMUCAHMsI ITpolLiec-
COB U SIBJIGHUI OKPY>KaIOIET0 MUPA, TPUMEHSTh ()YHKIIMOHATIBHBIN SI3BIK 111 ONMCAHUS
1 UCCIIEJIOBAHUSI 3aBUCUMOCTEN MEXY (PU3NUECKUMH BEIMYMHAMY;

e [loHuMaTh U UCMOJB30BATh SI3BIK MTOCIIEIOBATENBHOCTEN (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHNS)

e [IpumensaTs Gopmysbl, CBSI3aHHbIE ¢ ApU(PMETUUECKOW U T€OMETPUUECKON MPOrpeccHsi-
MU, U annapar, copMHpOBaHHBINA MPU U3YUYEHUU JIPYTHX PA3/AEIOB Kypca, K PEIICHUIO
3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 peaIbHOM JKU3HU.

Bbmycmmx nojiyuum 603MOICHOCMb:

e [IpoBoauTh MCCIEIOBaHMS, CBI3AHHBIC C U3YYCHUEM CBOMCTB (DYHKIIMH, B TOM YHUCIIE C
WCIIOIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE rpa)KOB H3YUYCHHBIX (YHKIIUNA CTPOUTH 00-
Jiee CIoKHbIe TpaduKu (KyCOUHO-3a/IaHHbIE, C BEIKOJIOTHIMU TOYKAMU U T.I1. );

e lcnonb3oBaTh (PyHKIHOHABHBIE IPEICTABICHUS U CBOMCTBA (PYHKIIMH pPEIIEHUs MaTe-
MAaTHYECKUX 3a/1a4 U3 pa3iIMYHBIX PA3esIoB Kypca;



Pemrate KOMOMHHPOBAHHBIE 337a4H ¢ IPUMEHEHHEM (OPMYJ N-TO WieHa U CYMMBI Iep-
BBIX N WICHOB apu(METHYECKON ¥ TEOMETPUIECKOM MPOrPeCcCHii, MPUMEHSISI TPH STOM
annapaTr ypaBHEHUI U HEPABCHCTB;

IToHnMaTh apupMETUYECKYIO U T€OMETPUUECKYIO MPOrPECCUH KaK (PYHKLIMU HATypajb-
HOTO apTyMEHTA; CBS3bIBaTh apU(PMETUUECKYIO TPOTPECCHIO C IMHEHHBIM POCTOM, I'€0-
METPUYECKYIO - C SKCIIOHEHIIMATIbHBIM POCTOM.

DJIEMEHTBI IPUKJIAJTHOM MATEMATHUKU

Buvinycknuk nayuumcs:
Hcnonbs30Bath B X0/1€ peLICHUS 3a/1a4 3JIEMEHTAPHBIE IPECTABICHUS, CBA3aHHBIE C
HpI/I6JII/DKéHHLIMI/I 3HAa4YCHUSIMU BCIIMYUH,
Mcnonb30Bathk npocTeiiine crnocoObl MpeICTaBIeHUs U aHAJIN3a CTATUCTUYECKUX JIaH-
HBIX;
HaxoauTe OTHOCHUTENBHYIO YaCTOTY U BEPOSITHOCTD CITy9aifHOTO COOBITHS;

Pemarbs koMOMHATOpHBIE 33]]a4X HA HAXO0K/IEHUE YnCIa 0ObEKTOB MIM KOMOMHAIIH.

Bbmycmum noayuum 603MONHCHOCHIb:

HOHSITI), YTO YHUCJIOBBIC JAHHBIC, KOTOPBLIC UCITOJIB3YIOTCA AJId XapaKTCPUCTUKU 00BEKTOB
OKpYyKaromero Mupa, ABJIAOTCA IIPEUMYIICCTBCHHO HpI/I6JII/I)KéHHI)IMI/I, YTO II0 3aIIMCH
HpI/I6J'II/I)KéHHBIX 3Ha‘{eHI/II71, COACPIKAIIIUXCS B HHQ)OpMaI_[I/IOHHBIX HCTOYHHKAX, MOKHO
CyAUTh O NOTPCHIHOCTU HpI/I6J'II/I)KeHI/IH;

[ToHATH, YTO MOTPEIIHOCTH PE3YJIbTaTa BBIYMCIEHUHN JOKHA OBITH COU3MEpPUMA C
IIO-TPELTHOCTHIO UCXOIHBIX JaHHBIX;

[Ipro6pectu nepBOHAYANBHBIN OMBIT OPraHU3alMK cOOpa TaHHBIX IPU MIPOBEIECHUH OIl-
poca O0IIECTBEHHOTO MHEHHSI, OCYILECTBIIATh UX aHAJIM3, IPEJICTABIATH PE3yIbTAThI OIl-
poca B BUJIE TaOJIUIIbI, TUATPaAMMBI,

[IproGpecty ONbIT MPOBEAEHUS CIIYYalHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO
KOMITBIOTEPHOT'O MOJIETTUPOBAHMS, MHTEPIIPETALMN UX PE3YyIbTAaTOB; HAYYUTHCS HEKOTO-
PBIM CHEIUAIbHBIM MpUEMaM perieHHsi KOMOMHATOPHBIX 3a/a4.

IInanupyemMble pe3yJbTaThl H3y4eHHs] TeOMeTPUH B 7-9 kiaccax

I'EOMETPUYECKUE ®UT'YPbI

BbInyCKHUK HAYYHTCS

ITosnb30BaTbCA A3BIKOM T'€OMETPUN AJIS1 ONIMCAHUS IPEIMETOB OKPYKAIOLIETO MUPA U X
B3alMHOI'0 PACIIONIOXKEHUS;

PacrioznaBath 1 M300pakaTh Ha YyepTekax U PUCYHKAX reoMeTpruueckue GUrypsl u ux
KOMOMHAIINH;

KnaccudunupoBaTtb reomeTpuueckue GUrypsl;

HaxoauTp 3Hau€HUs! JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOLIEHUS, TPaIyCHYIO
Mepy yriioB oT 0 1o 180 , mpuMeHsis onpezeneHus, CBOMCTBA U MPU3HAKU PUTYp U UX
3JIEMEHTOB, OTHOIICHUS (GUTYp (PaBEHCTBO, MO00ME, CHMMETPHS, TTOBOPOT, Mapasljieiib-
HBII TIepeHoc);



OrnepupoBarh ¢ HAYaJIbHBIMU MOHATUSAMU TPUTOHOMETPHUH U BBIIIOIHATE JJIEMEHTAPHBIE
orepaiuu HaJ GyHKIHUSIMH YTJIOB;

JloKka3bIBaTh TEOPEMBI;

Pemrate 3a1aun Ha 10Ka3aTENBCTBO, OMUPASCh HA U3YYEHHBIE CBOICTBA (DUTYP U OTHO-
LICHUN MEXAY HUMHU U IPUMEHSSI U3yUYEHHBIE METO/IbI JI0Ka3aTeIbCTBA;

Pemrate HecnoKHBIE 33/1a4d HA [IOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOE-
HUS C IOMOILBIO HUPKYJIS U JIMHEHKY;

Pemats npocreiiime IIaHuMEeTpUYECKUE 3a1a4u.

BLIHYCKHI/IR MOJIYYUT BO3MOKHOCTH

OBnazeTs METOJAMU PELIEHMS 3a/1a4 HAa BBIYMCIEHUE U JOKA3aTEIbCTBO: METOJOM OT
IIPOTUBHOI'0, METOJIOM MOA00MSI, METOAOM Iepedopa BApHAHTOB U METOAOM
TrE€OMETPHU-YECKUX MECT TOYEK;

ITpuobpectu ONbIT NPUMEHEHUS AIreOpandeckoro 1 TPUrOHOMETPUUYECKOTO annapara u
uel IBUKEHUS NPU PELICHUH T€OMETPUUECKUX 3a1au;

OBnazneTs TPaJUIIMOHHOM CXeMOMH pellleHus 3a]]a4 Ha TIOCTPOEHUE C IIOMOLIBIO LUPKYJIS
U JINHEWKH: aHaJIN3, IOCTPOCHUE, 10KA3aTEIbCTBO U UCCIIE0BAHUE;

Hayuutbcs perate 3a1a4i Ha IOCTPOCHUE METOJIOM T'€OMETPHUECKUX MECT TOUEK U Me-
TOJIOM ITO00HS;

[TproOpecTy OMBIT UCCIETOBAHNUS CBOWCTB TNIAHUMETPUYECKUX (PUTYP C TOMOIIBIO KOM-
IIBIOTEPHBIX NIPOTPAMM;

HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUA IIPOCKTOB.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

BbinycKHUK HAY4YHTCS

Hcnonp30BaTh CBOMCTBA U3MEPEHUS JJIMH, YIJIOB U IUIOIIAEH IIPH PELICHUHN 33]1a4 Ha
HaXO0XJICHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIUHBI TyTH OKPY>KHOCTH,
IpagyCHOM MepHI yria;

BbruncnsaTe miiomaay TpeyrojibHUKOB, IPSIMOYTOJIBHUKOB, Tpalnelunuid, KpyroB U CEKTO-
POB;

BbruucnsaTe AMHY OKPYKHOCTU U ITMHY AYTH OKPYKHOCTH;

BbruucnsTh AJIMHBI IMHEHHBIX 3JIEMEHTOB (PUTYpP U UX YIJIbI, UCIOIb3YsI U3yUYEHHBIE
¢dbopMyIIbl, B TOM 4Hciae GOPMYIIbI ITMHBI OKPYKHOCTH M IJTUHBI AYTH OKPY>KHOCTH,
dbopmynsl momanen Guryp;

Pematsb 3a1aun Ha OKa3aTENbCTBO C UCIIOJIB30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH

U JJIMHBI TyTH OKPY>KHOCTH, (popMy mioiaaen puryp;

Pemrate mpakTuueckue 3a/1a4u, CBI3aHHbIE C HAXO0XKJICHUEM T'€OMETPUYECKUX BEITMYMH(
UCTOJb3Ys IPU HEOOXOUMOCTH CIIPABOYHUKU M TEXHUYECKHUE CPECTBA).

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH:

Boruucnarte miomanu Guryp, COCTaBISHHbBIX U3 ABYX WM Oosiee IpsSIMOYTOJIbHUKOB, 11a-
paJlIeNIorpaMMOB, TPEYTOJIbLHUKOB, KpYra U CEKTOPA;



e Brruuciiate IIomajan MHOT'OYT'OJIbHUKOB, UCIIOJIB3Ysl OTHOIICHHA PAaBHOBCIIMKOCTH U
PaBHOCOCTaBJICHHOCTH.

e [IpumensaTs anredpanuecKuii U TPUTOHOMETPUYECKUNA amapar U UJISH JBHKCHUS TIPU
pEILIECHNN 3aJ]a4 Ha BBIYMCIICHHE IUIONIAIed MHOTOYT OJIbHUKOB.

KOOPIMHATDBI

BbINyCKHUK HAY4YUTCS

¢ BrruncnaTe ANIMHY OTpe3Ka M0 KOOPJIUHATAM €ro KOHI[OB; BBIYUCIIATH KOOPAHHATHI
cepe-MHbI OTPE3Ka;

e lcnosb30BaTh KOOPAMHATHBIN METOJ ISl U3YUYEHHUs CBOMCTB MPSMBIX U OKPYKHOCTEM.
BBINYCKHUK MOJYYUT BO3MOKHOCTH

o OBJ'Ia,I[eTL KOOPpAWHATHBIM MCTOAOM PCHICHHA 3a1a4 Ha BbIYUCIICHUC U JOKA3aTCJIbLCTBO,

L4 HpI/IO6p€CTI/I OIIBIT UCITOJIB30BaHUA KOMIIBIOTCPHBIX MMPOTraMM JId aHaJIM3a YaCTHBIX
CJIY-4acB B3aMMHOI'O pACIIOJIOKCHUA Opr>KHOCTCI71 U IIPAMBIX

e [IpuoOpectu ONBIT BHITOJHEHUS IPOESKTOB.
BEKTOPDI

BbInyCKHUK Hay4uTCs

e  OnepupoBarh ¢ BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTh ABYX BEKTOPOB, 3aJJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 33JJaHHOI0 BEKTOpA HA YHC-
JI0;

e HaxomuTe 11 BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMU: UIMHY BEKTOPA, KOOPAUHATHI CyM-
MBI U Pa3HOCTHU JBYX M 00Jiee BEKTOPOB, KOOPAMHATHI POU3BEICHHS BEKTOpA HA YHCIIO,
MIPUMEHSIS TTPH HEOOXOAMMOCTH TIEPEMECTUTENIbHBIN, COYeTATEeNbHBIN UM pacipeies-
TCIbHBIA 3aKOHEI;

o Brpmumciats CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB, HAXOAUTH YI'OJI MEXKXAY BEKTOpaMHU, yC-
TaHABJIMBATb MEPIICHAUKYIAPHOCTD IMPAMBIX.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTD

L4 OBJ'IaI[eTL BCKTOPHBIM METOAOM IJIg PCILICHUSA 3aa1 Ha BBIYHUCICHUEC U TOKA3aTCIbCTBO,

e [IpuoOpecTy ONBIT BHINOJIHEHUS TPOEKTOB.

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apugpmemuxa
HarypajbHble ynciia

e Psj HaTypanbHBIX yncen. JlecaTuyHas 3anuch HaTypaJbHBIX dyKcesl. OKpyTiIeHHe HaTy-
palbHBIX YUCEIL.

e KoopanHaTHBIN JIyd.

L4 CpaBHeHI/IC HAaTypaJbHbIX YUCCII. Crno)XeHHE U BIUNTAaHHUE HATypaJIbHBIX YHUCCII. CBoiicT-
Ba CJIOKECHUII.



YMHOXKEHUE U JeJeHre HaTypaibHbIX yncen. CBocTBa yMHOXKeHHUs. Jlenenue ¢
octar-koM. CTeneHb YKclia ¢ HaTypajJbHbIM MTOKA3aTeIEM.

Jlenutenu v KpaTHbIE HATYpaIbHOTO Yncia. Hanbonpmuii o0 AeUTeNb.
Haunmennb-mee obmee kparnoe. [Ipu3naku nenmumocTu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[IpocThie u cocTaBHbIC uncia. PaznoskeHne yncesn Ha MPOCThIE MHOKUTETH
Pemenne TeKCTOBBIX 33/1a4 apu(PMETHUSCKUMHU CIIOCOOAMH.

OO6bikHOBeHHBIE 1podu. OCHOBHOE CBOMCTBO JApoou. Haxoxaenue npodu ot uncna. Ha-
XO0XJIEHHE YKcia 110 3HaueHu1o e€ poou. [IpaBuibHble U HenpaBuibHbIe Apodu. CMe-
LIaHHbIE YKCIIA.

CpaBHeHHE OOBIKHOBEHHBIX JIpO0€i U CMEIIaHHBIX yucesl. ApupMeTnyeckue AeHCTBU ¢
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMU YUCIAMH.

Hecsatuunbie Apoou. CpaBHEHHE U OKPYTJICHHE AECATUYHBIX ApoOeil. ApupmeTnueckue
JEUCTBUS C eCATUYHBIME Jpo0smMu. [Ipukuaku pe3ynbpraTtoB Berancienuil. [Ipencrasme-
HUE JIECITUYHOMN IpoOH B BUAEC OOBIKHOBEHHOH IPOOH M OOBIKHOBEHHOH B BUJE JIECSI-
TUYHOH. beckoHeuHble neproanyeckue JecaTuIHble qpodu . Jlecatnynoe npuOamxeHue
O0OBIKHOBEHHOMU JIPOOH.

Otnoenue. [IporieHTHOE OTHOLIEHHE ABYX 4Kcen. JleieHne unucia B JaHHOM
oTHole-Huu. MaciuTa0.

[Tponopums. OcHoBHOE CBOMCTBO Nporniopuunu. [Ipsimast u oOpaTHas MPONOPIHOHATILHBIE
3aBUCHUMOCTH.

[IpouenTel. Haxoxaenue npoueHToB oT uncia. Haxoxienue uncia 1no ero npoueHTaM.
Pemienue TekcToBBIX 3a1a4 apu(PMETUUECKMMU CLIOCOOAMH.

PanuoHanbHbIe YHCIA

[TonoxutenbHble, OTPULIATENIbHBIE YHCa U Yucio 0.

ITpoTrBOMOIOXKHBIE YnCIa. MOMYIIb YNCIA.

Lensle yncna. PanmonaneHelie yncna. CpaBHEHUE pallMoOHaIbHBIX yncen. Apudmernye-
CKHeE JICUCTBUS C pallMOHAIbHBIMU unciaMy. CBONCTBA CII0KEHUS U YMHOXKEHHSI paliuo-
HaJIbHBIX YUCEIL

Koopaunatnas npsimas. KoopanHatHas INIOCKOCTb.

Be.]'[I/I'-II/IHbI, 3aBHCUMOCTH MEKIY BCJIUYHHAMM.

Enununel nnunel, mwiomaay, o0béMa, Macchl, BpeMEHH, CKOPOCTH.

[TapameTpsl 3aBUCUMOCTEN MEXy BenuuuHaMu. IIpencrasienne 3aBUCUMOCTEH B
Buzie Gopmyi. Beruncnenus no popmynam.

YucnosBbie 1 OyKBeHHbIE BbIPasKeHHs. Y PaBHEHHUS.

YucnoBsle BbIpaxeHHs. 3HaU€HUE YUCI0BOroBbIpaykeHus. Ilopsnok neiicTBuil B uncio-
BbIX BhIpakeHUsX. BykBeHHbIe BoIpaskeHus. Packpsitue ckoOok. [loo0HbIe ciaraemeie,
MIpUBEICHNE NOI0OHBIX ciaraeMbix. ®opMybl.

VpaBuenus. Kopenb ypaBHenusi. OCHOBHBIE CBOMCTBA ypaBHeHU. Penenne
TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHIA.

DJIeMEeHTBI CTATHCTHKH, BeposATHOCTH. KoMOMHaTOpHBIE 3a1a4H.

[IpencraBienue JaHHBIX B BUJIE€ TAOJIUI, KPYTOBBIX U CTOJIOYATHIX TUArpamMm, rpaguKkos.
Cpennee apudmernueckoe. CpenHee 3HaUCHUE BEIMUUHBI.

CrnyuyaitHoe coObiTHe. JlocTOBEpHOE U HEBO3MOXKHOE COOBITHS. Perienue
KOMOWHATOP-HBIX 3a7a4.



I'eomerpuueckue purypel.U3MepeHns reoMmeTpu4ecKux BeIHYHH

e Orpesok. Iloctpoenue orpeska. JlnmuHa oTpeska, iomaHol. M3Mepenne JUIMHbI OTpe3Ka,
IIOCTPOCHHE OTPE3Ka 3a7aHHOoM AymuHbL. [lepumerp MHOroyronpHuka. Ilnmockocts. Ips-
Mmast. Jlyu.

e VYron. Buasl yrios. I'pagycHas mepa yria. Mi3mepeHue U mocTpoeHue yrios ¢
IIOMOLIBIO TPAHCIIOPTHUPA.

e [Ipamoyronbuuk. KBaapar. TpeyronbHuk. Buabl TpeyroibHUKOB. OKpYKHOCTb U
kpyr. duuHa okpykuoctu. Hucio [ .

e PagenctBo ¢uryp. [lonstue u cpoiictsa miomaau. Iliomans npsiMOyroinbHUKA U KBaJI-
para. [Inomane kpyra. Oce cummeTpun GUTYpHI.

e Harmsnuelie npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax, TAKUX Kak:
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo, nupaMua, HUIMHAP, KOHYC, map, cdepa.
[Ipumeps! pa3BEPTOK MHOIOTPAaHHUKOB, IUIMHAPA, KOHYCa. [IoHsTHE U CBOlCTBA
00béMa. O0BEM IPSIMO-YTOJILHOTO Mapajuieenuneaa u Kyoa.

e B3saumHOe pacrosioxkeHue AByX npsaMbixX. [leprnenaukymnsapusie npsmsele. [lapannensusie
IIpSIMBIE.

e (OceBas U LEHTpaJIbHasi CAMMETPHH.

MaremaTuka B HCTOPHYECKOM PAa3BUTHH.

Pumckas cucrema cuucnenus. [lozunmonnsie cuctemsl cuncienus. O6o3Hauenue nudp B
Hpesueit Pycu. CtapunHble Mepbl AJIMHBL. BBeneHre MeTpa Kak elMHUIb! JUIMHBL. MeTpuueckas
cucrema mMep B Poccu, B EBpone. Mcropust popMupoBaHus MaTeMaTHUECKUX CUMBOJIOB. [lpoOu
B BaBunone, Erunre, Pume, Ha Pycu. OTKpbITHE HeCATUYHBIX IpoOeil. Mup mpocThIX YuCel.
3o-noroe ceuenue. Yucino 0. [losiBneHne oTpuLiaTeIbHbIX YHACET.

JL.d.Marnuukuit. [1.J1.YeObrmes. A.H.Konmoropos.

KosimyecTBO KOHTPOJILHBIX PadoT:
B 5 knacce- 10

B 6 knacce-12

COJAEPKAHUE KYPCA AJITEBPBI 7-9 KJIACCOB
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Aﬂreﬁpauqecmle BbIPDAKCHUSA

BripaxkeHue ¢ nepeMeHHbIMH. 3HaU€HHE BBIPAXKEHUSI C TIepeMEHHBIMU. [{omycTiMble 3HauUe-
HUs niepeMeHHbIX. ToxaecTBo. ToxaeCTBEHHBIE TPE0Opa30BaHUs aNredpandecKux BoIPaKEHUH.
JlokazaTenbCTBO TOXKJIECTB.

CreneHsb ¢ HaTypajabHBIM ITOKa3aTeneM U e€ cBoiictBa. OnHowieHbl. OAHOWIEH CTaHAAPTHO-
ro Buga. Crenenb ogHowIeHa. MHOrouneHbl. MHOTOYJIEH CTaHAApTHOTO BUia. CTENEeHb MHOTO-
yieHa. CliokeHue, BBIMATAHUE U YMHOKEHHE MHOTO4JIEHOB. D@OpMYyJIbl COKPAIIEHHOTO YMHO-
JKEHUs: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH JBYX BBIPAKEHUM, IPOU3BEICHNUE CYMMBI U pa3HO-
CTH JBYX BBIpaKE€HMI. Pa3nokeHne MHOroueHa Ha MHOKATEIU. BhIHECEHNE MHOXKHTENA 3a
ckoOku. Meron rpynnupoBku. PazHocTh KBajpaToB ABYX BbIpaxeHHil. CyMMa U pa3HOCTh
KyOoB /1ByX BelpakeHuil. KBagparusiii Tpéxunen. Kopenb kBagpaTHoro TpéxwieHa. CBoicTBa
KBaJ-paTHOTO Tp€xuwieHa. Pa3no)keHne KBapaTHOro TPEXWIEHA HA MHOXKHUTEIN



ParmonanbHbie BeIpakenus. Llenbie Beipaskenus. J[poOHbIe BeIpakeHus. ParpionanbHas 1poob.
OcHOBHOE CBOMCTBO parfioHaIbHON 1podu. CiokeHue, BEBIYUTaHUE, YMHOKCHHE U JISJIEHUE pa-
[IMOHATBHBIX Ipo0eii. Bo3BeneHne panmoHaasHON ApoOU B CTETICHb. TOXIECTBEHHBIE MTPE00-
pa3oBaHMs pallMOHAIBHBIX BhIpakeHni. CTENeHb ¢ LEeTbIM MoKa3aTeleM U €€ CBOMCTRA.

KBanpaTtHbie kopHH. Apu(METHUECKUI KBaIpaTHBIA KOPEHb U ero cBoiicTBa. ToXaecTBEH-

HBIE TIPe00Pa30BaHUs BBIPAKCHNUN, COACPIKAIINX KBAJAPATHbIE KOPHU.

\/
0‘0

YpaBHeHusi

VYpaBHenue ¢ ogHoi nepeMenHoil. Kopenb ypaBHenusi. PaBHocuibHbIe ypaBHEeHUS. CBOMCT-
Ba YpaBHEHU C OJTHOM MEPEMEHHOM. Y paBHEHHE KaK MaTeMaTH4yecKasi MOJIeIb peajJbHOU CH-
TyaruH.

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue. @opmyiia KOpHEN KBaJpaTHOTO YPaBHEHUS.
Teopema Buera. PanioHanbsHble ypaBHeHuUs. PellieHue paBHOCUIIbHBIX YPaBHEHU, CBOJSIIUXCS
K JINHENHBIM UJIM KBaJApaTHBIM ypaBHEHUAM. PellleHne TEKCTOBBIX 3a/1a4 C TIOMOILBIO pPaLuo-
HaJIbHBIX YPaBHEHUM.

YpaBHeHue ¢ AByMs nepeMeHHbIME. ['paduk ypaBHEHUS ¢ [ByMs iepeMeHHbIMU. JInHElHOe
yYpaBHEHHE C IByMsI IEPEMEHHBIMU H €ro rpaduk.

CucTeMbl ypaBHEHUH C IBYMs IepeMEHHBIMU. | padudecknii MeTo/ peleH st CHCTEMBI
YpaBHEHUH C IByMs IepeMEHHbIMU. Pelienue cucreM ypaBHEHHM METOJIOM MOACTaHOBKU U

crnoxenus. Cucrema ABYX ypaBHeHPIfI C ABYMs IICPEMCHHBIMH KaK MOJICJIb peaanofI CUTyaluu.

\/
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HepaBeHncTBa

YucnoBble HEPaBEHCTBA U UX cBOMCTBA. CII0)KEHHE U YMHOKEHHE YHCIIOBBIX HEpaBeHCTB. One-
HUBAHUE3HAYEHUs BbIpaKeHUs. HepaBeHCTBO ¢ 0JHOI NEpeMEHHON. PaBHOCHUIIBHBIE HEPABEHCT-
Ba. UnciioBble NPOMEXKYTKHU. JINHENHBIE M KBAaJPATHBIE HEPABEHCTBA C OJTHOW ITEPEMEHHOM.

CucreMbl HEPABEHCTB € OJIHOM MEPEMEHHOM.

\/
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YuciaoBble MHOXKECTBA

MHoxecTBO 1 ero 35eMeHThl. CriocoObl 3a1anns MHOkecTBa.PaBabie MHOXecTBa. [TycToe
MHOXkecTBO. [lomMHOkecTBO. Onepannu Hal MHOKecTBaMu VutrocTpalius COOTHOIIEHUN MeX-
JTy MHOXKECTBAMH C TTOMOIIIBIO JuarpaMm Ditiepa. MHOXKeCTBa HATYpaIbHBIX, IEBIX, PAllUO-
HaJIbHBIX yucell. PanmoHaabHOE YKMCIIO Kak ApoOb BUJA /1€ M- LI€JI0€ YUCII0, a h —

HaTypaJbHOE, U Kak OECKOHEeuHas nmepuoanyeckas aecstuynas apo0os. [IpeacraBnenue o6 uppa-
LMOHAJILHOM uuciie. MHOXECTBO AEMCTBUTENBHBIX uncen. [IpencraBinenne qeCTBUTENBHOTO
qucia B BUjie 0€CKOHEUYHOM HEeNepruoInueckoil qecaTnaHoi 1poou CpaBHEeHUE 1eHCTBUTENbHBIX

yrcen. Cea3b Mexay MHOKecTBaMu N. Z. Q/

/
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DYHKIUH

YuciioBble PyHKIIUT

(I)YHKI_[I/IOHEUIBHLIC 3aBUCUMOCTH MCXKIAY BCIMYNHAMU. Ilonstue (I)YHKI_II/II/I .(I)yHKLII/IH
KaK MaTCMaTU4YCCKasaA MOJICJIb PCAJIbHOIO ITpOoIeCCa. O06nacThb OIIPCACIICHUA U 00J1aCTh 3HAYCHUI



¢ynkuuu. CriocoOsl 3ananus ¢pynkuuu. I'paduk ¢pynkuuu. [Toctpoenue rpadukoB GpyHKIMiA C
nomoInkko nmpeodpasosanuii puryp. Hymu Gynkiuu. [TpomexxyTkn 3HaKONOCTOSHCTBA (DYHKITUH.
[TpomexyTKH BO3pacTaHUsI U IPOMEKYTKH YOBIBaHUS (DYHKIIHU.

JIuneiinast pyHKIHsL, 0OpaTHAs MPOMOPLUUOHATBHOCTD, KBaApaTHuHast PyHKIM, QyHK-

UMy = , MX CBOWMCTBA U TpaduKy.
YucioBble MOCI€10BATEILHOCTH

[TonsTHE unCcIOBOM NocenoBaTeNbHOCTH. KOHEUHbIEe 1 OECKOHEUHBIE [T0CIIe10BaATENb-
HocTu. CriocoOBl 3a1aHuUs TTOCIIE0BATENILHOCTH. Apr(MeTHIecKas 1 reoOMeTpuiecKas npo-
rpeccun. CBOWCTBA WICHOB apu(PMETUUECKON U TEOMETPHUIECKOM mporpeccuii. Popmyisl 00-
LIEero 4jeHa apu(MeTHUeCKOl u reoMeTpuyeckoil mporpeccuil. @opmylibl CyMMbI N —TI€PBBIX
YJICHOB apu(PMETHUECKON U reoMeTprudeckoi nporpeccuii. Cymma 6eCKOHEUHOW reoMeTpHuye-
CKOM mporpeccuu, y kotopoii . [IpencraBienne 6eCKOHEUHOM epuoANYECcKO 1ecATHY-HON

IpoOu B BUIe OOBIKHOBEHHOM JIPOOH.

\/
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JeMeHThLI NPUKJIATHOH MATEeMATHKH

Matemaruueckoe moaenupoBanue. [lponeHTtabie pacuérol. DopMya CI0KHBIX MPO-
ueHToB. [IpnbnmxEénnble BoruncieHus. AOCOIIOTHASL U OTHOCUTEINIbHAS TOTPEILIHOCTH.
OcHoBHbI€ NpaBUa KOMOMHATOPUKU. YacTOTa U BEPOSTHOCTD CIIy4aliHOI'O COOBITHSL.
Krnaccuuaeckoe onpenenenue BeposiTHocTU. HauanbHble cBeieHus o cratuctuke. [Ipen-
CTaBJICHUE JAHHBIX B BHUJIE TAOJIMI], KPYTOBBIX M CTOJIOYATHIX nuarpamm, rpadukon. Cra-
TUCTUYECKHE XapaKTEPUCTUKU COBOKYITHOCTHU JAHHBIX: CPEHEE 3HAaUEHHE, MOJIa, pa3-

Max, MC€AHMaHa BLI60pKI/I.

\/
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A.Hreﬁpa B HCTOPMYECCKOM PA3BUTHMU.

3apoxieHue anreoppl, KHUTa 0 BOCCTAHOBJICHUU M IPOTUBONIOCTABICHUN
Myxamme-na anb-Xopesmu. Mcropus popMupoBaHus MaTeMaTHUeCKoOro si3bika. Kak
3aponuiach ujes koopauHat. OTKpbITHE UppalMOHAIbHOCTH. U3 neropun
BO3HUKHOBEHUS (POPMYII JUIsl pelleHus ypaBHeHu# 3-it u 4-it creneneil. Mcropus
pa3Butus nousaTus pynkuuu. Kak 3apoaunacs Teopus BepositHocTelt. Uncna
®ubonauun. 3amaya JI.ITuzanckoro (OGuboHaUYH) O KPOIHUKAX.

JI.® .Maruuukuit. I1.J1.Ye6s1mes. H.M.JIo6aueBckuii. B.S1.ByHskoBckHid.
A.H.Konmoropos. ®@.Buer. I1.depma. P.[lexapt. H. Taptanss. [{.Kapgano. H.AGenb.
b.ITackans. JI.IIuzanckuii. K.I'aycc.

Konuuecmeo konmponvuwix pabom:
7 xiacc-8 8 xmacc-7 9 kiacc- 6

COJAEPKAHUE KYPCA TEOMETPUH 7-9 KJIACCOB

D)

Ilpocreiimue reomerpuyeckue Gurypot




Touka, npsimasi. OTpe3ok, gyd. Yroi. Buasl yrinos. CMeXHbIE U BEpTUKAIBHBIE YTJIbI.
buccekrpuca yria.

Ilepecekaromuecs U napajiesbHbie npsaMele. [lepniennukynsapusle npsmsle. [Ipusna-
KM MapaJljIesIbHOCTH NpsAMbIX. CBOMCTBA NapajliiesbHbIX OpsiMbIX. [lepnenaukynsp u

HAaKJIOHHAs K IPSIMOH.

\/
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MHOroyroJbLHuKH.

Tpeyronsauku. Buasl TpeyronbHUKOB. Meanana, OMCCeKTpuca, BBICOTa, CPEIHSS
JTUHUA TpeyrojabHuKa. [IpusHaku paBeHcTBa TpeyronbHUKOB. CBOMCTBA U IPU3HAKU
paB-HOOEAPEHHBIX TPEYrodbHUKOB. CepeTMHHbIN MepneHauKysap oTpeska. Cymma
YIJI0B TPEYrOJIbHUKA. BHENHUE yribl TpeyronbHuka. HepaBeHCTBO TpeyronbHuKa.
CooTHolIe-HUS MEX/1y CTOPOHAMU | yrilaMu TpeyronbHuka. Teopema [Iudaropa.

[TonoGHble TpeyronbHuky. [Ipuznaku nogobus tpeyroiabHUKOB. Touku nepece-
YEeHUs1 MeJluaH, OMCCEeKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHAUKYIISIPOB CTO-
poH TpeyroibHuKa. CBOMCTBO OMCCEKTpUCH! TpeyroiabHUKa. Teopema dDaneca.
Mertpuue-ckre COOTHOIIEHUS B IPSIMOYTOJIbHOM TpeyroibHuke. CHHYC, KOCHHYC,
TaHI'€HC, KOTaH-T€HC OCTPOro yIJia MPsIMOYTOJIbHOIO TpeyrosibHUKa U yriaoB oT 0 go 180
. q)OpMy.HBI, CBA3BIBAIOIUC CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC OJHOI'0 U TOI'O K€
yria. Pemienue tpeyrojibHUKOB. Teopema CHHYCOB U T€OpEMa KOCUHYCOB.

Yersipéxyronpuuki. [lapamienorpamm. CBolicTBa U IpU3HAKYU HapajieIorpam-
Ma.. [IpsmoyronabHUK, poMO, KBajipaT, UX CBOWCTBA U npu3Haku. Tpaneuus. CpenHss
JIM-HUS Tpaenuu U €€ CBOMCTBA.

MHoroyrojasHUKU. Beinykiibie MHOTOYrofbHUKH. CymMMa YIJIOB BBIITYKJIOTO MHO-

royroJibHuKa. HpaBI/IJ'II)HI)Ie MHOTI'OYT'OJIbHUKH.

7
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OKpY)KHOCTH M KpYVI. I'eoMeTpuUecKye MOCTPOEHMS

OKpy’KHOCTb U KpYT. DJIEMEHThI OKPYKHOCTHU U Kpyra. LleHTpanbHble U BIIMCAaHHBIE yT-
nbl. KacaTenbHas K OKpYKHOCTH U €€ CBOMCTBA. B3anMHOE pacnosioskeHue npsMoi U OKpY>KHO-
cti. ONKCHHAs ¥ BIMCAHHAs OKPYKHOCTHU TPEYroJIbHUKA. BMiCaHHbIE U ONMCAHHBIE YETBHIPEX -
YTOJIHUKH, UX CBOMCTBA U IIPU3HAKKU. BIiMCaHHBIE U ONMCAHHBIE MHOTOYT OJIbHUKH.

['eometpuueckoe Mecto Touek (I'MT). CepenuHHBINi IEPIEHIUKYISAP OTpe3Ka U OHCCeK-
Tpuca yria kak [MT.

I'eomeTprueckue nNocTpoeHus: HUPKYJIeM U JUHENKoW. OCHOBHBIE 3a7jaul Ha IIOCTPOE-
HUE: IOCTPOEHUE YIJIa, PaBHOTO JAHHOMY, IOCTPOEHUE CEPEUHHOTO NEPIEHINKYIISIPA JAHHOTO
OTpe3Ka, IOCTPOCHUE MPSIMOM, IPOXOASAIIEH Yepe3 JaHHYIO TOUKY U NEPIEHAUKYIISIPHON
JAaHHOU IPSIMOM, MOCTpOeHUE OMCCEKTPHUCH! JaHHOTO yriia. [locTpoenue TpeyroibHUKa 110

3agaHHbIM 31eMeHTam. Meton I'MT B 3amadax Ha MOCTpOEHHUE.

/
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H3MepeHne reOMECTPpMYECCKUX BCJINYNH

Jlnuna otpeska. PaccTosiHue mexay aAByms Toukamu. PaccTostHue ot Touku 10 npsimoit. Pac-
CTOSTHUE MEXY NapaJlJIeIbHBIMHU IPSIMBIMH.



[TepumeTp MHOTOYTOJIBHUKA.
JlivHa okpy>XHOCTH. [{n1Ha Tyru OKPY>KHOCTH.
I'pagycnas mepa yria. BennynHa BIMCaHHOTO yTiia.

[TonsiTHE MyIOIIa MHOTOYTOJIbHUKA. PaBHOBenukue ¢purypsl. Haxoxaenue
IJIOLIAM KBaapaTa, IpsMOYTOJIbHHKA, [TapaJljiesiorpaMMa, TPEYroJbHUKa, TPaleuu.

[Monstre mnomaau kpyra. [Lnomans cekropa. OTHOIIEHHE TUIOMIAIeH TOJOOHBIX QUTYD.

R/
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JlekapToBblI KOOPJAMHATHI HA IJIOCKOCTH

@opMyIa paccTOsTHUS MEXAY AByMs Toukamu. KoopauHaTsl cepeinHbl oTpe3Ka. Y pas-

HeHue QUrypsl. YpaBHEHHUE OKPY)KHOCTH U IPSIMOK. YTJIOBOH KO (DUIIUEHT MPSAMOIA.

/
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BekTopbl

[Tonsitue BexkTopa. Moayns (anuHa) BekTopa. PaBHble BekTopbl. KomnrHeapHbie BEKTO-
pel. Koopnunatel Bektopa. CioXKeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha

YHUCJIO. CKaJ'ISIpHOC IMIPOU3BCACHNEC BCKTOPOB. KOCI/IHYC yriia MEKAy ABYMsI BEKTOpAMMU.
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I'eoMeTpHyecKHe Npeodpa3oBaHusl

[TonsiTue o npeobpazoBanuu GUrypsl. JBmwkeHue Gurypsl.. Buabl qBukeHus: GUrypsi:
napajuieNIbHbIA IEPEHOC, OCeBasi CAMMETPHsI, TOBOPOT. PaBHbIe Gurypshl. ['omoTeTHs.
[Tonobue duryp.

/
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DJIeMEHTHI JOTHKHU

OHpe,Z[CJ'IeHI/Ie. AxcuoM n TCOPCMBI. I[OKHB&TCJ'IBCTBO. I[OKaSaTCJ'IbCTBO OT IIPOTHUBHOTO. Teope-
Ma, 06paTHa;1 JIaHHOM. HCO6XOI[I/IMOC " JOCTATOYHOC YyCJIOBHC. yHOTpe6JIeHI/Ie JJOTHYCCKUX

CBSI-30KeCU ..., MO ..., M020d U MOJIbKO Mo20d.

\/
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I'eomMeTpHsi B MCTOPHYECKOM PA3BUTHH.

N3 ncropun reomerpun, «Havana» EBknmaa. Mcropus nsaroro nocrynara EBknuaa. Tpurono-
MeTpusi — HayKa 00 M3MEpPEHUHU TPeyroibHUKOB. [locTpoeHne MpaBUIIbHBIX MHOTOYTOJBHHKOB.
Kak 3apoaunace unes koopaunar.H.M.Jlobauesckuii. JI.Onep. ®anec. [Tugarop.

Konuuecmeo konmponvnsix pabom

7 kiacc-6 8 xacc-7 9 xnacc-6

OcCHOBHBIE TEXHOJIOTHU

C uensro obecnieucHust 3PpHEKTUBHOCTH U PE3YIBTATUBHOCTH Y4EOHOTO TpOIlecca UCIIOb3Y-
FOTCA pa3jIMYHbIC TEXHOJIOTIMU OGy‘IeHHH.



I'maBHOM 3aa4eld UCIIOIB30BAHUS HOBBIX TEXHOJIOTUH SBISETCS PACIIMPEHUE UHTEIUICKTY-
aJIBHBIX BO3MOXKHOCTEH 4enoBeKa. Bee nenosb3yeMble TEXHOJIOTMH HAIIPaBJICHBI HA
COXpaHeHHe (PU3NYECKOr0, ICUXUYECKOTO U HPAaBCTBEHHOI'O 3710POBbs KaX10ro yueHuka. Ha
YPOKax MCIOIb3YIOTCS 3JIEMEHTHI CIEAYIOIUX TEXHOIOTHI:

IIpodJsiemHoOe 00y4eHmne

Co3nanue B yueOHOH €ATEIbHOCTH MPOOIEMHBIX CUTYAIII U OpraHU3aIMsl aKTUBHOW CaMo-
CTOATEIBHON JESATENIbHOCTH YUaIUXCs M0 UX Pa3pelIeHUI0, B PE3yJIbTaTe Yero MPOUCXOUT
TBOPUYECKOE OBJIAJICHUE 3HAHUSMHU, YMEHUSAMHU, HaBbIKaMH, PA3BUBAIOTCS] MBICIIUTEIbHBIE CIIO-
COOHOCTH.

NuauBuayaabHo-pa3BuBaoiieeco0yyeHue

3HaKOMCTBO C HOBEIMH METOJIaMH MBICIIUTEIILHOU AeSITeIbHOCTH IIpyu PEIICHUHU TBOPYECKHUX
3aI[aHI/Iﬁ C HCPTEC)KaMU, TEXHOJIOT'MYCCKNUMHU KapTaMU B MHIUBUAYAJIbHOM ITOPSAAKE

Pa3zHoypoBHeBoe 00yueHue

V yuuTens NosABIsSETCS BO3MOXKHOCTh IOMOIaTh Ci1aboMy, yIensiTh BHUMaHUE CUIbHOMY, pea-
JIM3YeTCs JKeJIaHUE CHITBHBIX ydaluXxcs ObICTpee U TIIy0sKe MPOIBUTATHCS B 00OPA30BaHUU.
CunbHbIe yyaluecs: yTBEpKIal0TCs B CBOMX CIIOCOOHOCTSX, CJ1a0bIe MOJIy4aloT BO3MOKHOCTb
UCHBITHIBAaTh YUE€OHBIH yCIEX, MOBBIIAETCS YPOBEHb MOTUBALIUU YUEHHUS.

Texno.ﬂornﬂnpoeKTnorooﬁyquml

VYyutenb opranu3yeT y4eOHO-T03HABATEIbHYIO, HCCIIEI0BATEIBCKYIO, TBOPUECKYIO WIIH HTPO-
BYIO JICSATEIILHOCTh O0YYaIOIIUXCs, KOTOPhIC OBJIAZICBAIOT HABBIKAMU CAMOCTOSITEIILHOTO TIOUC-
Ka, 00paboTKM U aHanIM3a HY>KHOM MH(POpPMAIMK IJIs PelIeHUs KaKoW-11u00 mpoOieMsbl, 3Ha-
YUMOU JJI1 YYaCTHUKOB MPOEKTA.

PaboTa ¢ ucnosib30BaHNEM ATOM TEXHOIOTHUH J1aeT BO3MOKHOCTh Pa3BUBATh MHIUBUAYaJIbHbIE
TBOPYECKHE CIIOCOOHOCTH y4alIuxcsl, 00Jee 0CO3HAaHHO MOAXOAUTh K MPO(HECCHOHAIBHOMY U
COLIMAJIbHOMY CaMOOIIPEEIIEHUIO.

TexHoJI0THS MCMOJIL30BAHUS B 00Y4YeHUH UTPOBBIX METO/I0B: POJIEBBIX, 1€JIOBBIX H APYTHX
BH/IOB 00YYalOIIUX UIP

Pacmmpenue xpyroszopa, pa3BUTHE T0O3HABATEIBHON AEATEILHOCTH, (JOPMUPOBAHHE OIIpEe-
JICHHBIX YMEHHUH U HABBIKOB, HEOOXOAMMBIX B MPAKTHUECKOU S TETHHOCTH, pa3BUTHE 00IIIe-
y4eOHBIX YMEHHI U HaBBIKOB.

TecTOBbLIETEXHOJIOTHMH

OrneHka ypoBHsI 00y4€HHOCTH 110 KOHKPETHOM TeMe, MO3BOJISAIONIAsl PeaTbHO OLIEHUTh T'OTOB-
HOCTBh 00YYaIOIUXCsl K UTOTOBOMY KOHTPOJIIO, YCTAHOBJICHNE KOJMYECTBEHHBIX M KAUECTBEHHBIX
VHJMBHUIYAJIbHBIX PA3IHYNN.

OOy4eHue B cOTpyHHYECTBe (KOMaH/Hasi, TPyNNoBas padora)

COpr,[[HI/I‘{eCTBO TPAKTYCTCA KaK UICs COBMECTHOM paBBI/IBaI-OH_Ieﬁ ACATCIIBHOCTU B3POCJIbIX U
neteir. CyTh HHAMBUIYAIBHOTO TIOJX0A B TOM, YTOOBI HATH HE OT Y4eOHOTO MpeaMeTa, a OT pe-
OeHKa K IpeaMETY, UATH OT TeX BO3MOXKHOCTEH, KOTOPBIMH pacIiojiaraet pe0eHoOK, MPUMEHSTh
ICHUXO0JOT0-I€AAarorn4€CKUuC J1MarioCTuKu J'[I/IT-IHOCTI/I.O6yT{aI-OH_II/I€CSI N YUUTCJIb 3aHUMAKOTCA
COBMECTHOM JIeATEIBHOCTHIO. DPPEKTUBHOCTh METO/Ia HE TOJIKO B aKaJIEMHUECKUX yCTIeXax
06y‘IaIOIJ_II/IXCSI, HO U B UX UHTCJIJICKTYAJIbHOM X HPABCTBCHHOM PAa3BUTUMU.



NudopManuoHHO-KOMMYHHKAIIHOHHBbIE TEXHOJIOTHH

Hcnonb3oBanue [1IK B yuebnom npouecce. Co3panue pedepaTos, ClaiiioB, MPe3eHTANH 1
np. [Touck myxHOM nHbopManyu B aTepHeT. [I[puMeHeHne moaydeHHbIX 3HaHUH B
IIPAKTUYECKOU 1E€ATEIbHOCTH.
310poBbe cOeperawinme TeXHOJIOTHH

Hcnonp30BaHnEe JaHHBIX TEXHOJIOTWH IIO3BOJISIIOT PAaBHOMEPHO BO BpeMs ypoka
pacnpenenaTb pas3jInyHble BHMIBI 3aJaHUM, 4YEepeAOBaTh MBICIUTEIbHYIO JESATEIBHOCTh C
(bU3MUHYTKaMH, OIpe-AeATh BpeMs II0Jjauu CJI0KHOTO y4eOHOro Marepuasa, BbIIEIATh BpeMs
Ha IPOBEJECHHUE CaMO-CTOSTENBHBIX Pad0T, HopMaTuBHO npuMeHAThH TCO.

OcHoeénble munsi yue6ublx 3auamuii:

YPOK U3Y4YEeHHSI HOBOTO Y4eOHOT0 MaTepuaa;

YPOK 3aKpEIICHUS] U TPUMEHEHUS 3HAHU;

YPOK 0000IIaI0Ier0 TOBTOPEHHS U CUCTEMATH3alluN 3HAHU;
YPOK KOHTPOJISA 3HAHUN U YMEHUU.

OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

Dopmul opeanuzayuu yuedHo20 npoyecca:
WHIUBUAYaAJIbHbIE, TPYIIIOBBIE, HHINBUyaJIbHO-TPYIIIOBBIE, (PPOHTAIILHEIE.
Ha ypokax ucnonbs3yrorcs Takue GopMbl 3aHATHI Kak:

® [IPAKTUYECCKUE 3aHATUSA;
® TPEHHUHT;
® KOHCYJbTalUs;

Cucrema ypoKOB yCIIOBHA, HO BCE JK€ BBIICIISIOTCS CIIEIYIOIINE BUIBI:

Ypok-nexyua. IlpennonaratoTcst COBMECTHBIC YCHIINS YUUTENS U YUEHUKOB JJIsl peIIeHus 00-
e npoO1eMHON o3HaBaTeabHOM 3a1aun. Ha Takom ypoke ucnosb3yercs
JEMOHCTPALIMOHHBIA MaTepraj Ha KOMIIbIOTepe, pa3paboTaHHbIN YUUTENEM WIH YYEHUKAMU,
MYJIbTUMEAUIHBIE PO-TyKTHI.

Ypok-npakmukym. Ha ypoke yuamuecst paboTaroT HaJ| pa3IMYHBIMH 33JaHUSMH B 3aBUCUMOCTH OT
CBOEH MOATOTOBICHHOCTH. Bupl paboT MOTYT OBITH CAMBIMH Pa3HBIMU: TUCHMEHHBIE HCCIIC-
JIOBAHMS, PELIEHUE Pa3IMYHbIX 3a7a4, IPAKTUYECKOE MPUMEHEHHUE PAa3IUNUYHbIX METOIOB pellle-Hus
3anad. KomnproTep Ha TakMX ypoKax UCHOJIB3YETCs KaK 3JIEKTPOHHBIA KaJbKYJIATOP, TPe-HaXep
YCTHOTO cueTa, BUpTyajbHas 1abopaTopus, ICTOYHHUK CIIPAaBOYHOU MH(pOpMaLUu.

Ypoxk-uccneoosanue.Ha ypokeydamuecs peniaroT npodIeMHYIO 33/1a4y HCCIIEA0BATEIbCKOTO
XapaKkTepa aHATUTUYSCKUM METOJ/IOM U C TIOMOIIBEO KOMITBIOTEPA .

Komounuposannslil ypok nipeAnonaraeT BHIIOIHEHUE padOT U 3aJJaHMii pa3HOTO BHUA.



Ypok pewenusa 3a0au. BeipabaTeiBaloTcsl y y4alIuxcsi YMEHHUS M HaBBIKM PEIICHUS 3a/1a4 Ha
ypOBHE 0053aTeNbHOM 1 BO3MOXKHOM moAroToBke. JIt00o# yJanuiics MO>KeT UCTIOIb30BaTh KOM-
IBIOTEPHYIO HHPOPMALIMOHHYIO 0a3y 110 METO/IaM pPELIEHUs pa3IHyYHbIX 3a1ady.

YPOK'mecm.TeCTI/IPOBaHI/IC MMPOBOAUTCA C LECJIbKO JUAIHOCTHUKH HpO6€J’IOB 3HaHHI>'I, KOHTPOJIA
YPOBHA 06y‘leHHOCTI/I ydaliuxcCsi, TPCHUPOBKU TEXHUKEC TECCTUPOBAHUA. TecTrl npeajiararoTcs
KakK B II€YaTHOM TaK MU B KOMIIBIOTCPHOM BAapHAHTC. HpI/I‘IeM B KOMIIBIOTCPHOM BapHUaHTE BCETraa
C OIrpaHUYCHUCM BPCMCHHU.

Ypok-3auem. YcTHBII Onpoc ydammxcs MO 3apaHee COCTAaBJIIEHHBIM BOINPOCAM, a TaKXe perie-
HUE 3a/1a4 Pa3HOTO YPOBHS 10 U3yYCHHOH TeMe.

Ypok-camocmoamenvnaa pabéoma. llpennararorcsi pasHble BUIbI CAMOCTOSITEIBHBIX PpadoT:
JIBYXYPOBHEBAsI — YPOBEHb 00s13aTE€IBHOMN MOATOTOBKH - «3», YPOBEHb BO3MOXKHOI MOATOTOBKH -
«4» 1 «5»; OONBIION CNMCOK 3a/laHuil Pa3HOIO YPOBHS, U3 KOTOPOrO YYAIUICS pelIaeT Ux 1o
CBOEMY BbIOOpY. Ypok-konmponvnasa padoma. ITpoBoguTCs Ha IByX YPOBHSAX:

YPOBEHb 0053aTEIBHOM MOITOTOBKH - «3», YPOBEHb BO3MOKHOM MOJITOTOBKH - «4» H «5».



Conep:xanue TeM y4eOHOT0 pasaena

IIpuMepHoe TeMaTHYeCKOe IIAaHUpPOBaHKe. MaTeMaTuka. 5 Kiace

5 gacoB B HeJelno, Bcero 170 Jacos;

Homepnaparpa-

Coaep:xanue y4eOHOr 0

XapaKTepI/ICTHKa OCHOBHBIX BU0B 1€ATCJIbHOCTH YUCHUKA

= MarepuaJia (Ha ypoBHe y4eOHBIX /ieiicTBHUI)
=1
I'naga 1 20
HarypaJjbHble ynciia
1 | Psim HatypanbHBIX 4ncen 2 Onucvleams CBOMCTBA HATYPAIBHOTO psifa. YUTATh M 3aUCHIBATh HATYpPAIbHbIEC YHCIA, CPABHU-
BaTh U yNOPSAJ0YUBATh UX.
2 | Hudpsl. decaruyunas 3a- 3 yHop:i
Pacnosnasamsv Ha yepTexax, pUCyHKax, B OKpYKarolleM MUpE OTPe30K, MPSAMYIO, JIyd, IJI0C-
MTUCHh HATYPAJIBHBIX YHCET .
KocTb. [IpuBOANTE IPUMEPHI MOZETIEH ATHX QUTYP.
OTpe3ox H3mepsams 1HbBI 0Tpe3koB. CTPOUTH OTPE3KH 3a/laHHOM JIMHBL. PemaTs 3a1a4m Ha HaX oK /Ie-
T10CKOCTE HUE JUTMH OTPE3KOB. BhIpakaTh OJHHM €AMHUIIBI JTHH Yepe3 Apyrue. [[puBoanuTs nmpuMeps! Ipu-
Tpsimas. Jya O0pOB CO IIKaJTaAMHU. ) )
Cmpoums Ha KOOPAWHATHOM JIy4de TOUKY € 33JaHHOM KOOpAMHATON, ONPEAEIATh KOOPAUHATY
5 | lkana. 3 TOYKH
KoopaunaTHblil myd
6 | CpaBHEHHE HATypabHBIX 3
qucen
[ToBTOpEenue u cucrema- 1
TH3aIMs] yueOHOTo MaTe-
puana
KoHntponbHas 1

pabota Ne 1




Copep:xanne yueOHOro

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJIBbHOCTH YYCHUKA

MaTepuaJia (Ha ypoBHe y4eOHBIX JelCTBHIH)
I'nasa 2
Cio:xeHHe U BIYNTAHHE 33
HATYpPaJbHBIX YHCEJ
7 CnoxeHne HaTypaabHbIX 4 Dopmynuposams CBONCTBA CII0KEHUS U BBIUNTAHUS HATYPAJIbHBIX YUCEN, 3alIUCHIBATh 3TU
yucen. CBOMCTBa clloXe- cBoiicTBa B BUJE (popmyit. IIpuBouTh NpUMEpB! YUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, (OPMYIL.
HUS CocTaBiaTh YUCIIOBBbIE U OYKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO
) BLIMHTAHHE HATYPATHHBIX 5 3agaun. Pemars ypaBHeHHs Ha OCHOBAaHUH 3aBUCUMOCTEH MEXly KOMIOHEHTaMU JIeHCTBHH
ancer CJIO’KEHUS U BBIUUTAHUsA. PelaTh TEKCTOBbIE 331auu C MOMOIIBIO COCTABJICHUS YPABHEHUH.
Pacnosnasams Ha yepTexax U pUCYHKaX yIJibl, MHOIOYTOJbHUKH, B YACTHOCTH
9 HucnoBbie i OyKBEHHEIC 3 TPEYTOJIBHUKH, MPSIMOYTOJIBHUKH. Pacrio3HaBaTh B OKPYKAIOIIEM MUPE MOJIENN ITUX (PUTYD.
BEIpAKEHUS. DOPMYIIBI C noMo1ipo TpaHCHIOPTUPA U3MEPSTH IPATyCHBIE MEPHI YIJIOB, CTPOUTH YIJIbI 33/1aHHOM Ipa-
KoutposbHas pabota Ne 2 1 TYCHOM Mepbl, CTPOUTH OucceKTpucy aanHoro yria. Knaccuduuuponars yrisl. Kimaccudunupo-
BaTh TPEYTOJIbHUKU IO KOJIMYECTBY PABHBIX CTOPOH M IO BUAAM UX yriioB. ONUCHIBAaTh
10 YpaBHeHHe 3 CBOMCTBaA MPSAMOYTOJIbHHKA.
11 Vron. O603HauYeHHe yTIIoB 2 | Haxooums ¢ noMo1pio popMyI1 EepUMeTphl IPSIMOYToJbHUKA U KBajpaTa. Pemmats 3a1a4un
Ha HaXO0XXJIEHUE MIEPUMETPOB NIPSIMOYTOJIBHUKA U KBaJlpaTa, IpaJyCHON MEpHhI YIJIOB.
12 Bunel yrinos. 3mepenune 5 . .
Cmpoumsb TOTUYECKYIO LIETIOUKY PACCYKIECHUH, COITOCTABIIATh NOJyYEHHBIA PE3YIbTAT C
yrios yCIIO-BHEM 3a/lauH.
13 MHOFOYFOJ’IBHI/IKI/I. Pas- 2 Pacnosnasamo (I)I/Il"ypbl, HMECHOIUE OCh CUMMETPHUH
Hble (UTypBI
14 TpeyronbHUK 1 €ro BUJIBI 3
15 IIpssMOyTONBHUK. 3
Ocb cuMMeTpuuuUrypbl
IloBTOpEHME U cucTema- 1
TH3anus yueOHOro Mare-
puana
KonrtponsHaspabota Ne 3 1




Copep:xanne yueOHOro

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJILHOCTH YYCHUKA

MaTepuaJa (Ha ypoBHe y4eOHBIX el cTBHI)
I'naea 3
YMHOKeHHE U AeJIeHue 37
HATYPAJbHBIX YHCEJ
16 | Ymuoxenue. Ilepemectn- 4 Dopmynuposams CBOMCTBA YMHOKECHHUS U I€JICHUS HATyPAJIbHBIX YMCE, 3alIUCHIBATh 3TU
TCIBHOE CBOMCTBO YMHOMKE- CBOM-CcTBa B Buze (hopmyn. Pemars ypaBHEHHsI HA OCHOBAaHHH 3aBHCUMOCTEH MEXKILY
HiA KOMIIOHEHTaMHU apu(METHIECKHX JICHCTBHIA.
17 | Couerarensnoe u pacnpese- 3 Haxooums ocTaTok npu AeIeHUHN HaTypaibHbIX uncel. [1o 3a1aHHOMY OCHOBaHHUIO U
JIMTEIBHOE CBOICTBA YMHO- II0Ka3aTe-JII0 CTENIEHU HAXOAUTh 3HAYEHUE CTEIICHU YHCIIA.
HKEHUSA HaxoauTs mmomany npsMOyrojibHUKA B KBaJIparTa ¢ MoMoIbo hopmyi. Beipaxars onHu enu-
18 | Menenmue 7 HHULIBI VIO Yepe3 Ipyrue.
Pacnoznasams Ha yepTexkax U pUCyHKax IPsIMOYTOJIbHBIN Napajienenunes, nupamuay. Pacno-
19 | Henenne c ocrarkom 3 3HaBaTh B OKPYXKAIOLIEM MHUpe MoJienu 3TuX ¢uryp. M3o0paxkars pa3BEPTKH MPSIMOYTOIBLHOTO
20 | Cremens uncna 2 napajuieJenuIe a U MMpaMu/Ibl.
Haxooums 00BEMBI IPSIMOYTOJILHOTO Mapaieienunena u Kyoa ¢ momoinsto Gpopmyin. Beipa-
Konrponbraspadora Ne 4 1 KATh O One
JHU €AUHULBI 00bEMA Yepes3 Apyrue.
21 | Inouans. ITnomaap npsmo- 4 Pewams xoMOMHATOPHBIE 33Ja4H C IOMOIIBIO ITepedopa BapHaHTOB
YTOJIbHHUKa
22 | IpsmoyronbHbIi napasie- 3
nenunen. [Tupamuna
23 | O6BEM NPAMOYTOIHLHOTO 4
napajjeenuicaa
24 | KomOuHATOpHEIE 3312491
HOBTOpeHI/Ie Hu cucreMaTtm-
3alus yqe6H0r0 Martcpuaia
Konrponbnaspabora Ne 5 1
I'naea 4 18




Copep:xanne yueOHOro
MaTepuaJja

XapakTepucTHKAa OCHOBHBIX BU/I0B J1eSIT€IbHOCTH YYeHUKA
(Ha ypoBHe yueOHBbIX JeicTBHIA)

OO0bIKHOBEHHBIE IPOOH

25 | TonsTHE OOBIKHOBEHHOI 5 Pacnosnasams 00bIKHOBEHHYIO 1p00b, TPABUIIbHBIE U HENPABUIbHBIE TPOOH, CMEIIaHHbBIE YHC-
npodu Ja.
26 | Ipasmsmbie 1 Henpasws- 3 Uwurarh U 3aMUChIBATH OOBIKHOBEHHBIC APOOH, CMeNIaHHbIe ynucia. CpaBHUBATh OOBIKHOBCHHBIE
Hble 1podu. CpaBHeHHE Apo- Ipobu ¢ paBHBIMU 3HaMeHaTeNsaMU. CKIIaapIBaTh U BEIYUTATh OOBIKHOBEHHBIE JPOOH ¢ paBHBIMU
Oeii 3HaMmeHare siMu. [IpeoOpa3oBhIBaTh HEMPABUIILHYIO IPOOL B CMEIIAHHOE YUCIIO, CMEIIAaHHOE
YHCIIO B HETIPABUIIbH 00b. YMETh 3aITUCHIBATh PE3YJIbTAT JICIICHHS IBYX HATYpPaIbHBIX YH-
27 | CnoxeHue v BHIYMTAHKE 2 % YIOZp 5 pesy. a JIBYX HAaTYp
ApoGeii ¢ OIMHAKOBEIMH cell B BUJie OOBIKHOBEHHOH 1po0u
3HAMEHATEISIMA
28 | dpobwu u nenenue HaTypasb- 1
HBIX YHCEll
29 | Cmemuannbie yncna )
[ToBTOpEHNE U CHCTEMATH- 1
3anust yueOHOro MaTepuania
Konrponbraspadora Ne 6 1
I'naga 5 48
JecsiTH4YHBIE 1POOH
30 | lMpexcrasnenue 4 Pacnosnaséams, 9uTaTh U 3aIMUCHIBATH IECATUIHBIC TPoOU. Ha3piBaTh pa3psiabl 1eCATUIHBIX
0 JIECSITHYHBIX JPOOSIX 3HAKOB B 3aMHCH JECATHUHBIX Apobeii. CpaBHUBATH AecATUYHBIE ApoOU. OKPYTIIATH AeCSITHY -
31 | CpaBennenecsTHmBIX 3 HbIC IPOOW W HATypaJIbHBIC YUCIIA. BEITIOTHATE PUKHIKY
npobeit PE3YJIbTaTOB BRIYUCIICHUH. BBIMONHATE apuMeTHUeCKHe ASHCTBHS HAJl TECATUIHBIMU JIPO0S-
MH.
32 | Okpyrnenwue uncen. Ipu- 3
B Haxooums cpennee apudmMeTHIeckoe HECKOMbKHUX Yrcen. [[puBoAUTh IpUMEphI CPETHUX 3HA-
YCHHH BEJTMIMHBI. Pa3bsCHATH, 4TO TaKOE «OJIMH MPOIEHT». [IpecTaBIIATh MPOIIEHTHI B BUJIE
33 | CnokeHue u BEIYUTAHKE Jie- 6 JECSITHUHBIX ApoOei U IecATUYHBIE IPOOU B BUE MPOIIEHTOB. HaXoAuUTh MPOIEHT OT YKcia U

CSITUYHBIX ApoOeit




Coaep:xkanue y4eOHOr 0 XapakTepucTHKA OCHOBHBIX BU/I0B J1eSIT€IbHOCTH YYeHUKA
MarepuaJia (Ha ypoBHe yueOHBbIX JeiCTBHIA)
KontponsHaspabora Ne 7 1 YHCJIO 110 €T0 MPOLIEHTAM
34 | YMHOXeEHUEeAeCATUUHbBIX 7
npobeit
35 | JenenuenecaTuanbIx apo- 9
Oeii
Konrtponbnas padora Ne 8
36 | Cpennee apuMeTHuecKoe. 3
CpenHee 3HaYeHUE BEIHYU-
HBI
37 | IpouenTsl. Haxoxaenue 4
HPOLCHTOB OT YHCIIa
38 | HaxoxneHue uucia o ero 4
NPOLIEHTaM
[ToBTOpEHME ¥ CHCTEMATH- 2
3a1usi y9eOHOTO MaTepuana
KontponbHasipadbora Ne 9 1
IHoBTOpPEHME
U CHCTeMAaTH3alus 14
y4eOHOro MmaTtepuaJa
VYpaxknenus 18
ISl TOBTOPEHUS Kypca
5 kJacca
[IpoMexxyTouHas arrecTanus
Konrtponsnaspabdora Ne 10 1




IIpumepHoe TeMaTHYeCKOe INIAaHUPOBaHKUe. MaTeMaTuka. 6 Kiacc

5 gacoB B Hejento, Bcero 170 gacos.

Homepmnapa

rpaga

Conep:xkanue y4eOHOTO

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHUKA

MaTepHuaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
I'nasa 1 17
JleTMMOCTb HATYPAJIbHBIX YHCEJ
1 Jlenutenuu KpaTHbIe 2 | @opmynuposams ONpeNEICHUs TIOHATHIA: JSITUTEIb, KPAaTHOE, TPOCTOE YUCIIO, COCTABHOE
YHCII0, OOIUI 1eNuTelb, HAanOOIbIINI 00U AeTUTeNb, B3aUMHO IIPOCTHIE YKcia, ol1iee
2 [Mpu3naku nenmumoctu Ha 10, 3 » OOLHH /L ° THHH 1 ’ b » OO
Ha 5 i HA 2 KpaTHOE, HauMeHbIIee o0Iee KpaTHOE M MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TipaBuiIa HAX0XA€HUS HanbosbLero oduero nenutens (HO/), Haumensbiero
3 [pusHaku jenumMocTu Ha 9 3 | obmero kpatHoro (HOK) HeckosIbKMX UHuCe, pa3o)keHUs] HaTypaJlbHOTO YHcia Ha MPOCThIe
u Ha 3 MHO>KUTEIN
4 IIpocTeie 1 cocTaBHBIE YUC- 2
na
5 HauOonpnmitoOmmii gemu- 3
TeNb
6 Haumenwmieeobmee kpart- 3
HOE
KonTponbHaspadbora Ne 1 1
I'naga 2
38

OObIKHOBEHHBbIE IPOOH




Hom
epia
parp
aha

Conepxxanue yuyeOHOro
MaTepuaJa

XapaKkTepHCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

7 OCHOBHOE CBOMCTBO APOOH
8 CokpateHnenpooeii
[IpuBenenune npobeii k 0OmEMY
3HameHaTen0. CpaBHEHUE
npobeit
10 CloKeHue U BBIYUTAHUE JIPO- 5
Oeit
Konrponsuaspabora Ne 2 1
11 VMHOXeHHE Apoleii 5
12 Haxosxenue 1poOu oT uucia 3
KonTtponbsraspabora Ne 3 1
13 B3zanmHO oOpatHbie uncia 1
14 Jlenenue apobeii 5
15 Haxoskienune uncia 1o 3Have- 3
HUIO €0 Ipo0u
16 [peobpasoBanne OOBLIKHOBEH- 1
HBIX Ipo0ei B ACCITHIHbBIE
17 BeckoHeuHbIe epHOINYCCKIEe 1
JECSITHYHBIE IPOOH
18 JlecaTuuHOE MPUOIHKEHNE 2
OOBIKHOBEHHOI 1pobu
KonTponbnasipabora Ne 4 1

Dopmynuposams ONPEEICHUS TOHATHI: HECOKpaTUMas Ipo0b, 001N 3HaMEHATeNb ABYX
npo0Oeit, B3auMHO oOpaTHble ynciia. [[puMeHaTb OCHOBHOE CBOMCTBO APOOH ISl COKPAILICHUS
npob6eii. [TpuBoauTh 1podu K HOBOMY 3HamMeHareno. CpaBHUBATH OOBIKHOBEHHEIC IPOOH.
Boinonusate apudmernyeckue neicTBUs HaJ OOBIKHOBEHHBIMH JPOOSMHU.

Haxomuth 1po0b OT uncia ¥ Yncio Mo 33JaHHOMY 3HA4YeHHUI0 ero apodu. [IpeobpazoBriBaTh
OOBIKHOBEHHBIC APOOU B necsaTrUHbIe. HaxomuTh necaTnaHoe NpHOImKeHne OOBIKHOBCHHOM
Ipodu




Homepnaparpadyq

Conepxanue yueOHOro

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MaTepuaja (Ha ypoBHe y4eOHBIX JeiicTBHIT)
I'naga 3 28
OTHOIEHUS U TPONOPIUM
19 OtHomeHust 2 Dopmynuposams ONPENCIECHUS TOHITHI: OTHOLIEHHUE, TPONIOPLIKS, IPOLEHTHOE OTHOILIEHUE
20 Tporopiun JIBYX YHUCEJ, MPSAMO MPOTOPIIMOHAIBHBIE U 00PAaTHO MPONOPLUHUOHATBHBIC BeIUUUHEL. [Ipu-
MEHATh OCHOBHOE CBOMCTBO OTHOLIEHUS U OCHOBHOE CBOMCTBO ITponopuuu. [IpuBoauts
21 IIponieHTHOE OTHOMIEHHE ABYX MIPUMEPHI U ONTUCHIBATH CBOMCTBA BETUYNH, HAXOSAIINXCS B IPSIMOM U OOpaTHOM MTPOIIOp-
el [HOHAIBHBIX 3aBUCUMOCTSX. HaxoquTh MPOIEHTHOE OTHOIICHHE JIBYX YKMCEIL. JCIUTh YnCIIo
KOHTpOJ'IBHa?Ipa6OTa Ne 5 1 Ha IponopurOHAJIbHBIC YaCTH.
3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOLICHHUSI, TPOIIOPLIUH.
22 I[MpsiMast u oGpaTHast IPOIIOpP- 2
Ananuzuposams UH(PpOpPMAILIHIO, IPEACTABICHHYIO
ITHUOHAJBHBIC 3aBUCUMOCTH
B BUJI€ CTOJIOYATHIX U KPYroBbIX nuarpamm. [Ipeacrasnare nHdopmaiinio B BUe cToia0ya-
23 JlesieHne Ynciia B JaHHOM OT- 2 | THIX M KPYTOBBIX AHATPAMM.
HOLICHUH TIpusooumsv puMepsbl CIy4aiHbIX cOObITHI. HaX0MUTh BEPOSITHOCTD CITy4aifHOTO COOBITHS
24 OKpY>KHOCTB U KPYT 2 B OIIbITaX
C pPaBHOBO3MO>XHBIMH MCXOJaMH.
25 [dnuna okpyxHoctu. Ilnomane 3
kpyra Pacnosnasams Ha yepTexax U pUCYHKaX OKPYXKHOCTb, KpYyT, HMJIUHIP, KOHYC, cQepy, map u
WX dJIeMEHTHI. Pacro3HaBaTh B OKpyXaromeM Mupe Moaenu 3Tux ¢puryp. CTpouTh ¢ TOMO-
26 Hunusap, KoHyc, map 1 IIbI0 IIUPKYJIS OKPY>KHOCTH 33/IaHHOTO paauyca. M3o00paxkars pa3BEPTKH HUIUHAPA U KOHY-
27 TTwarpavmer ca. Ha3zpiBaTh mpuOmmxk€HHOE 3HaueHue uncia. HaxoauTs ¢ momoltsio GopMyst AJIMHY OK-
PY’KHOCTH, TUIOIIA](b KpyTa
28 Cuyuyaiinsle coObITHs. Bepo-
ATHOCTb CIIY9allHOTO COOBITHS
Konrponbraspadora Ne 6 1
I'nasa 4
PanuonajbHble yncia 72

M JeMCTBHA HAJ HUMH




Homepnapa

rpaga

Conepxxanue yuyeOHOro

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/JIbHOCTH YYCHHKA

MaTepuaja (Ha ypoBHe y4eOHBIX JeiicTBHIT)
29 | [onoxutenbHbie 2 | [Ipueooums TIpEMepHI UCTIONb30BAHHUS MOJOKUTENbHBIX U OTPULIATEIBHBIX unces. Dopmy-
1 OTPHIATCIILHEIC THCIIA JMPOBATh OIpENEICHUE KOOPAUHATHON psiMOi. CTPOUTh HAKOOPAMHATHON IIPSIMON TOUKY C
30 | Koopmumarsas npsmas 3 | 3amaHHOM KOOPAMHATOMN, ONIPENEIIATh KOOPAMHATY TOUKH.
Xapaxmepuzo6ams MHOXKECTBO LEIbIX Yrcesl. OOBICHATH OHSATHE MHOYKECTBA PALlMOHAIIb-
31 | Lensie uncna. 2 HBIX GHCCIL
PanmonaneHble yncia
Dopmynuposams OINpeieIeHHE MOIYIIs Yucia. Haxoqurs MogyIs gmcia.
32 | Moy umcra 3 | Cpasnueams panMoHaIbHbIE YUCIA. BBIIOIHATL apu(pMETHUECKHE AEHCTBHS HAJl PALKO-
33 | Cpasnenne wmcen 4 | HaIbHBIMHU 4HcIaMu. 3alHChIBATH CBOKCTBA apU(METHYECKUX ACHCTBIMA Hajl palioHAIIb-
HBIMH YUCIaMu B Buae popmyit. HazpiBaTh KOG PUIHEHT OYKBEHHOTO BBIPAKCHHSI.
Koutponsuaspabora Ne 7 1 Ilpumensms CBOWCTBA IIPU PELICHUU YPAaBHEHUH. Pemars TEKCTOBBIE 3a7a41 C TIOMOIIBIO
34 | Cnoxenune palMOHAIBHBIX YH- 4 | YPaBHEHUH.
cen Pacnosnasams Ha yepTexax U pUCyHKax MEpIEeHANKY/SIPHBIC U TTapaJlIeNIbHbIC MPSIMBIE,
35 | Cooficrea caomenti pario- > (Gurypsl, IMEOLINE OCh CHMMETPHH, LIEHTP CHMMETPUH. YKa3bIBaTh B OKPYXKAIOIIEM MHUPE
HATLHEIX Trcon Mozenu 3Tux puryp. PopMyaupoBaTh OnpeaeTIeHUe IePICHANKYIIPHBIX IPSIMBIX U TTapa-
JETBHBIX TPSMBIX. CTPOUTH C TIOMOIIBIO YTOJIBHHUKA TIEPIICHINKY/ISIPHBIC TIPSIMBIC U TTapai-
36 | Boluuranue panroHaIbHBIX S | nenbHBIE MPSMBIE.
ancel Ob6vsichsime ¥ UILTIOCTPUPOBATH MOHATHE KOOPAMHATHOM ru1ockocTH. CTPOUTH HA KOOPIH-
KoutponbHaspabora Ne 8 HATHO# TUIOCKOCTH TOYKH C 3aJlaHHBIMH KOOPJANHATAMH, ONPEIENIATh KOOPANHATHI TOUCK HA
wiockocT. CTPOUTH OT/ENbHBIE IPAQUKH 3aBUCHMOCTEH MEXTy BETMUYMHAMH 110 TOYKAM.
37 zlfc}éime}me PAlHOHATILHBIX 4 AHanu3upoBaTh rpadMKy 3aBUCUMOCTEH MEXK/y BeTMINHAME (PAcCTOSIHUE, BPEMsI, TEMITE-
parypa u T. 11.)
38 | CaoiicTBa yMHOXEHHUS paIHo- 3
HAJILHBIX YHCET
39 | Koadpdummenrt. 5

PacnpenenurenbHOEe CBONCTBO
YMHOXCHUA




Homepnapa
rpada

Conepxxanue yueOHOT 0
MaTepuaJa

XapakTepHCTHKA OCHOBHBIX BH/IOB 1eSITEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX /ieiicTBHI)

40 | Jlenenue panMoHAIBHBIX YUCEI 4
KonuTtponbsraspabora Ne 9 1
41 | PemenueypaBHeHHi 5
42 | Peuienue 3a/1a4 ¢ MOMOIIBIO 6
YpaBHEHUI
KonTtponpsraspabora Ne 10 1
43 | lMepneHaUKyISpHbIE NPSIMBbIE
44 | OceBast 1 HeHTpaJIbHAS CHM-
METpUH
45 | IMapasuienbHbIE MPSMBIE 2
46 KoopauHatHast I1ocKoCTh 4
47 | I'paduxn 3
KonrtponsHaspabora Ne 11 1
IloBTOpEeHuUe U cucTeMATH3ALUAY- 15
4e0HOro MaTepuasa
VipaHeHHs /ISl IOBTOPEHHUS Kypca 6 19
Kiacca
KoHTponbHaapaboTa Ne 12 1




IIpumepHoe TeMaTHYeCKOE IJIAHUPOBaHuUe. AJredpa. 7 kiace
(Suacos B Hezento -1 yeTBepTh.34acaB Henento -2-4 yerBepTu. Beero-1204 )

£ K
2s 0
N Copep:xanue y4eOHOTO0 N XapakTepHCTHKA OCHOBHBIX BUOB /1eSITeIbHOCTH yYeHUKA
MaTepuaJja B0 (Ha ypoBHe Y4eOHBIX JeCTBHI)
q
I'naea 1 JIuHeiiHOe ypaBHEHUE € OJHOM 15
nepeMeHHOMI
1 | Beemenue B anreopy 3 | Pacno3nasams 9ucioBble BRIPRKEHHSI U BBIPAKCHUS C IEPEMEHHBIMU, JTMHEHHBIE ypaBHEHUSI.
N N IIpuBOOUTE IPUMEpPHI BEIPAXKEHUI C IEPEMEHHBIMHY, TMHEHHBIX YpaBHEHHN. COCTaBIATh BBIpa-
2 | JluneitHoe ypaBHEHHE C OJJHON 5 .
HeDCMEHHOH JKEHHUE ¢ IEpEeMEHHBIMU TI0 YCIOBHIO 3a/1a4H. BEITIONHATE TpeoOpa3oBaHusI BRIPAKEHHIA: TTPHBO-
P JIUTH TIOO0HBIE cllaraeMbie, pacKphIBaTh CKOOKH. HaxoauTh 3HaUeHNEe BBIPAXKEHUS C TIEPEMEH-
3 | Pemenue 3ama4 ¢ moMoIs0 5 | HBIMU TP 33aHHBIX 3HAYCHUAX MepeMeHHbIX. KimaccnduimpoBaTs anredpandeckie BEIpaxke-
ypaBHEHUH Husl. ONKACHIBATD TENBIE BRIPAKEHIUSL.
Dopmynuposams ONpenesieHIe IMHEHHOTO ypaBHEeHUs. PenraTs muHeliHOe ypaBHEHHE B 001EM
IloBTOpEeHue U cucTeMaTH3aIHs 1 PAYIUP pei yP ypa .
Buze. HTepripeTupoBaTh ypaBHEHHE KaK MaTeMaTHYECKYIO MOJENb peanbHol cutyanunu. Onu-
y4e0HOTr0 MaTepraa . e
CBHIBATh CXEMY pPEIICHUs TEKCTOBOH 3a/1a4M, IPUMEHATH €€ [T PelIeHUs 3a/1a4
Kontponbphas pabora Ne 1 1
I'nasa 2 lenble BbIpasKeHHs 55
4 ToXIECTBEHHO paBHBIE BhIpaxe- 2 | @opmynuposamu:
Hus. ToxaecTBa onpeoeneHus: TOXJIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXKIECTBA, CTENIEHN C HATypaJIbHbBIM ITOKa3a-
TeJeM, OJTHOYWIEHA, CTAaHJApTHOTI'O BUa OHOUJIEHA, KOO PHUIHEHTa OJHOWIEHA, CTENIEHH O/IHO-
5 | Crenens ¢ HaTypaJlbHBIM MOKa3a- | 3 > O ’ Aap A1a ol > Koopun A ’ A
TeneM YJIeHa, MHOTOYJIEHA, CTETIEHH MHOTOWIEHa;
ceoticmaea: CTETIEHU C HaTypaJIbHbIM ITOKa3aTesieM, 3HaKa CTETIEeHH;
6 | CpoiicTBa CTENEHHU C HATypab- 3 | npasuna: noxazarenbCcTBa TOXKACCTB, YMHOKEHHSI OTHOWICHA HA MHOTOWICH, YMHOKEHUSI MHO-
HBIM TOKa3aTesleM TOUJICHOB.
7 | Ommownensr 5 Jloxasvieams CBOMCTBA CTEIICHH C HATypaJbHBIM ITOKa3aTelieM. 3aliChIBaTh U JOKa3bIBaTh (op-
MYJIBL: TIPOU3BEICHUS] CYMMBI U Pa3HOCTH JBYX BBIPAKEHUI, pa3HOCTH KBAApaTOB JBYX BBIpaXke-
8 | Muorounens 1 | =wmii, KBagpaTa CyMMBI ¥ KBaJjpaTa pa3HOCTH JABYX BBIpAKEHUH, CyMMBI KyOOB M pa3HOCTH KyOOB
BYX BBIpaXKECHUI.
9 | CnoxeHue ¥ BBIMUTAHUE MHOTO- 4 | 1B P . .
WICHOB Buiyucnsamo 3HaueHNe BRIpasKeHUH ¢ TepeMeHHBIMU. [IpuMeHsITh CBOWCTBA CTETeHH U1 Ipeoo-




Homepnaparpa

= 0
] Copepxanue yueOHOIro N XapaKTepuCcTHKA OCHOBHBIX BU/IOB [JeATeIbHOCTH YYEHHKA
MaTepuaja O (Ha ypoBHe Y4eOHBIX JelCcTBH)
q
Kontponbnas pabora Ne 2 1 | pazoBanust BbIpakeHuit. BBINONHATE yMHOKEHHE OJHOYWIEHOB M BO3BEICHUE OJJHOUICHA
10 | VmMuoskerue omowiena na Muo- 4 | B crenens. IIpuBOANTE ONHOWICH K CTAHAAPTHOMY BHJLy. 3aIMCHIBATH MHOTOUWICH B CTAHIAPT-
FOWICH HOM BHJIE, OIPEACISITh CTeNeHb MHOTowIeHa. [IpeoOpa3oBrIBaTh MPON3BEACHUE OTHOUWICHA U
MHOTOWJICHA; CYMMBI, pa3HOCTH, IIPOU3BE/ICHNUS IByX MHOTOWICHOB B MHOTOWICH. BBIIOIHATE
11 | YMHOXEHME MHOTOWIEHa Ha MHO- | 4 | pa3iokeHHe MHOTOWIEHA HA MHOYKUTENHN CIIOCOOOM BHIHECEHHS OOIIEr0 MHOKHTENS 32 CKOOKH,
TO4ICH CIOCOOOM IPYNIUPOBKY, 110 (HOPMYIaM COKPALIEHHOTO YMHOXEHUS U ¢ IPUMEHEHHEM HECKOJIb-
KHX crioco0oB. Mcnons30BaTh ykazaHHbIE MPeoOpa3oBaHysl B IPOLIECCE PELICHUS YpaBHEHHH
12 | PaznokeHre MHOTOYJIEHOB Ha 4 Y peoop pot p yp ’
0Ka3aTelbCTBA YTBEP)KICHUH, PELICHNsI TEKCTOBBIX 3a/1a4
MHOXHTENU. BeiHecenue o0rero A YTBCPHA P 8
MHOXHTEIS 32 CKOOKH
13 | PaznoxeHne MHOTOUJICHOB Ha 3
MHOXHTENN. MeTOo/ TpyIIHPOBKH
Konrponbraspabora Ne 3 1
14 | IlpousBeneHue pa3HOCTH U CyM- 3
MBI IBYX BbIPa)KEHUI
15 | Pa3HOCTB KBaJapaTOB JIByX BbIpa- 3
JKEHUI
16 [ KBagpart cymMMBbI 1 KBagpat pas- 4
HOCTH JBYX BBIpQ)KEHUH
17 | Ilpeobpa3oBaHrie MHOTOUYWICHA B 3
KBaJ[paT CyMMBI WJIH Pa3HOCTH
JIBYX BBIP)KECHHUU
Kontponbnas padora Ne 4 1
18 | Cymma u pa3HOCTh KyOOB JIByX 2
BBIPAKECHUH
19 [ IlpumeneHue pa3aMUHBIX CIIOCO- 4




Homepnaparpal

Ba

0
Coaep:xanue y4eOHOIo ,]1 XapaKkTepuCTHKA OCHOBHBIX BH/IOB /J1eSITeJIbHOCTH YUYeHHKA
MarepuaJia B0 (Ha ypoBHe y4eOHBIX AeicTBHI)
q
00B pa3nOXeHHs MHOTOWICHA HA
MHOXHTENN
[loBTOpeHHe U cucTeMaTH3aLUs 1
yueOHOTO MaTepHuana
KouTposnbHas pabora Ne 5 1
I'naga 3 ®yHkuun 12
20 | CBsi3u MeXy BETMUMHAMH. 2 | Ilpusooums ipuMephl 3aBUCUMOCTEH MEX1y BeIHYMHAMU. Paznuyare cpean 3aBUCHUMOCTEH
OynKIus (bYHKIIMOHAIBHBIE 3aBUCHMOCTH.
Onucvieamvnonsamusi: 3aBUCUMON 1 HE3aBUCUMOH TepeMEHHBIX, QYHKIMH, apryMeHTa (QyHKINY;
21 | CmocoObl 3aanus QyHKIUM 2 p » Gymcuumi, apry ynxuuu;
crnoco0bl 3a1anust GyHKIUU. QOpMyIUpPOBaTh ONpeeNeHHs: 00JIACTH OIpeeNeHUsT (PYHKITUH,
22 | I'padux pynxoun oOnacTtu 3HaYeHUH QyHKUMH, rpaduka QyHKINN, TUHEHHON QYHKIUH, IPSIMOM IPONOPLIHO-
" N HaJIbHOCTH.
23 | Jluneitnasa ¢pyHkuus, e€ rpaduku 4
CBOHCTBA Bviruucasamo 3nauenne QyHKIMHM 110 3aJaHHOMY 3Ha4eHHIO aprymeHTa. COCTaBIsTh TaOIHIbI
3HaueHuil pyakuun. Ctpouts rpaduk QyHKIUH, 3aaHHOH TabauuHo. [1o rpaduky dyHkuum,
[loBTOpeHue U cucTeMaTH3aIus 1 | sBusromeiics MOAETBIO peabHOTO MpoIiecca, ONPEEIIsATh XapaKTePUCTUKU 3TOTO TpoIiecca.
ydeOHOro Marepuaia Crpouts rpaduk auHEHHON QYHKINN U TPSIMON PONOpIHOHATEHOCTH. ONMUCHIBATH CBOWCTBA
3TUX PYHKIUI
Konrponbraspadora Ne 6 1 ymicu
I'naga 4 CucteMbl JTUHEHHBIX YPaBHe- 93
HUIi ¢ IByMS NepeMeHHBIMH
24  [YpaBHeHus c 1ByMsl IepeMEHHBIMH
N TIpusodums npumepsvl. ypaBHEHUS C ABYMS IEPEMEHHBIMHU; JIMHEHHOTO ypaBHEHUS C JIBYMSI Tie-
25 | Jluneiinoe ypaBHEHHE C ABYMS 4 P puNepbl yp 1 ¢ ABY peme ’ P By
PEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C IBYMs IIEPEMEHHBIMH; PealbHbIX IPOIIEC-
NEPEMEHHBIMU H €T0 rpaduk M
COB, /7151 KOTOPBIX YpaBHEHHE C IByMs IIEPEMEHHBIMH WM CHCTEMa ypaBHEHUH ¢ AByMsI niepe-
26 | Cucrembl ypaBHeHHH ¢ AByMsi ie- | 4 | MEHHBIMU SBJISIOTCS MaTeMaTHYECKUMHU MOJEIISIMU.

pemenHbME. ['paduyeckuii MmeTos
pELIEHUs CUCTEMBI BYX JINHEH-
HBIX YPaBHEHUM ¢ JIByMs IiEpe-

Ornpenensrp, SBISETCS JIU [apa YUCEN PEeIICHUEM JAHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Dopmyauposamy:




Homepnap
arpaga

K
0
Copep:xaHue yueOHOT0 1 XapaKkTepuCTHKA OCHOBHBIX BUJOB [1eSITeILHOCTH YYeHHKA
MarepHaJia . (Ha ypoBHe y4eOHBIX JelicTBUIA)
q
MEHHBIMU onpeodenenuys: pellicHus ypaBHEHUsI C ABYMsI IEPEMEHHBIMU; YTO 3HAUUT PEIUTh ypaBHEHHUE C
27 | Pemenue cucTeM JIMHEHHBIX YpaB- 3 | AByMs nepeMEHHBIMM; TpadKa ypaBHEHHUs C ABYMs €PEMEHHBIMH; JTMHEHHOTO YPaBHEHHS C IBYMsI
HEHHIl METOOM TOICTAHOBKH NEPEMEHHBIMM; PEIICHNs CHCTEMbI YPABHEHHH € IBYMSI [IEPEMEHHBIMMU;
C60UCMea yPaBHEHNHN C IBYMsI IEPEMEHHBIMH.
28 | Penienue cucTeM JTMHEHHBIX 3 | Onucwisams: cBoiCTBa rpadka TMHEHHOTO YpaBHEHUS B 3aBUCUMOCTH OT 3HaUYeHUH K03 duiu-
YPaB-HEHUM METOIOM CIIOKEHHS €HTOB, TpapUIECKUI METO]] PEIICHHUS CUCTEMbI IBYX YPaBHEHHI C IBYMS TIEpEMEHHBIMHU, METO/T
29 | Pemenue 3a1a4 ¢ IOMOMIBIO CHC- / | HOICTAaHOBKH M METOJ CJIOXKSHUS IJIsl PEIICHUS CHCTEMBI JIBYX JIMHEWHBIX YPaBHEHUH C NBYMS
TEM JIMHEWHBIX YpaBHEHHI TICpEMCHHBIMH. .
Cmpoumps rpadK TUHEWHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMH. PernraTe ciucTeMbl IByX JIn-
[ToBTOpeHne U cHCTEeMaTH3aIHs 1 | HelHBIX ypaBHEHUH C IByMS IEPEMECHHBIMHU.
y4e0HOro Marepuaa Pewams TeKcTOBBIE 3a1a4u, B KOTOPBIX CUCTEMA JIBYX JIMHEUHBIX YPaBHEHUH C IByMS IIEPEMEH-
Konrponenaspadora Ne 7 1 | HBIMU SBIII€TCS MATEMAaTUYECKON MOJIENBIO PEATbHOTO MPOLECCa, U UHTEPIPETHPOBATh PE3YIIb-TAT
pELICHHS CUCTEMBI
IToBTOpPEHHE U CHCTEMaTH3ALUSA 1
yue0HO-T0 MaTepuaJia
YpaxxHeHus 17151 HOBTOPEHUS Kypca 10
7 KIacca
Wrorosas koHTpoIbHAA paboTa 1




IIpumepHoe TemaTH4YecKOe IJIAaHMPOBaHue. AJiredpa. 8 kiacce

Homepmapa
rpada

Koun
Copep:xanue yueOHOTO0 4eCTEO XapakTepHCTHKA OCHOBHBIX BUAOB 1eSITeIbHOCTH yYeHUKA (Ha
MartepuaJia YPOBHe Y4eOHBbIX el cTBMIl)
4acos
I
I'nasa 1 44
PaumoHanbHble BbIpaskeHUsl
PammonansHbie qpobu 2 Pacnosnasams 1enple palMoHANBHBIC BBIPAXEHUS, TPOOHBIE
" o aI[MO0-HaAJbHBIE BBIPAXKEHUS, IPUBOAUTH IPUMEPHI TAKUX
OCHOBHOE CBOHCTBO paliMOHAIEHON JpodH 3 pall N p » PHBOA bumep
BbIp@XXEHUH. Popmyauposamuy.:
CroxeHue 1 BBIYMTaHHE PAlMOHABHBIX APOOei ¢ oanHa- 3 onpeodenenus. paliOHAIBHOTO BBIPAKEHHUS, IOITyCTUMBIX 3HAUEHHUH Tie-
KOBBIMHU 3HAMEHATEISIMU PEMEHHOH, TOKAECTBEHHO PABHBIX BBIPAXKECHUI, TOXKIECTBA, PABHOCHIIb-
- HBIX YPaBHEHUH, pallMOHAIBHOTO YPaBHEHHUSI, CTETICHH C HYJIEBBIM ITOKa-
CroxeHue U BBIYHTAaHHE PAMOHATBHBIX APOOEi ¢ pa3HBIMH 6
3aTesieM, CTETICHH C LIeJIBIM OTPUIATEeNIbHBIM [T0Ka3aTesIeM, CTaHIapTHOTO
3HaMEHaTENIAMU ”
BUJA YHCIIa, OOPATHOM MPONOPLIHOHATEHOCTH;
Konrponbraspabora Ne 1 1 ceoticmea: OCHOBHOE CBOWCTBO PaIlMOHAIBHOM pOoOH, CBOMCTBA CTETIEHN
YMHOKEHHUE U JCJICHUE pallMOHANIbHBIX IpoOeii. Bo3see- 4 N o
. C LIEJIbIM [IOKA3aTeNeM, YPaBHEHUH, QyHKIMU Y =" ;
HHUE PalMOHAIBHON APOOH B CTEIICHD
N npaeuna: CI0XKEHUs, BHIYUTAHUS, YMHOXKEHHUS, JIeIeHust po0eii, Bo3Be-
ToxnecTBeHHBIEIPE0OPA30BAHUAPAITMOHATEHBIXBEIPAKEHUI 7
JeHUs IpOOH B CTEIICHb; YCIOBUE PaBeHCTBA Jpo0Ou HYIIIO.
Konrponpnaspabora Ne 2 1 /loxazvieams CBOMCTBA CTEIIEHHU C LIEJBIM IT0KA3aTEIIEM.
Onucwvieams rpapUIecKril METOJ] pEIIEHHs ypaBHEHHM ¢ OJTHON mepe-
PaBHOCHIIBHBIE ypaBHEHMS. 3 N rpad AP yp A p
MEHHOM.
PanmonaneHble ypaBHEHHSA . .
Ipumensms OCHOBHOE CBOMCTBO PAllMOHAIBHOM ApOoOH AJIsi COKpAIIEHUs
CreneHb ¢ LEeIbIM OTPULIATEIBLHBIM TOKA3aTEIEM 4 U npeoOpazoBaHus npodeii. [[puBonuTh 1podu kK HOBOMY (001IeMy) 3Ha-
N MeHaTemo. HaxonuTs cymMMy, pa3HOCTB, POU3BENICHNE U YaCTHOE JIPO-
CBo¥iCTBa CTENEHHU C IENBIM MTOKa3aTeIeM 5 a yMMY, P - TP A P




Homepnapar|
paga

Coaep:xanue yueo0HOTO

Kosn

XapakTepuCTHKA OCHOBHBIX BUIOB /IeSITeIbHOCTH y4eHUKA (Ha

4ecTBO . .
MarepuaJia YPOBHe Y4eOHBIX JeiCTBHI)
4acos
I
10 k . 4 Oeli. BeIMONHATE TOXIECTBEHHBIE IPE0OPa30BaHUs PAlIMOHATBHBIX BbI-
Oynkuusa y = X u e€ rpadux paKeHHUil.
Pewams ypaBHEHHS ¢ IEpeMEHHON B 3HAMEHATEIe IPOOH.
Konrponenaspadora Ne 3 1 Ilpumensimy CBOWCTBA CTEICHH C IIEJIBIM [IOKa3aTeNIeM JUIs
peoOpa30-BaHUs BhIPAKCHH.
3anucwvigamp 4ncia B CTaHIAPTHOM BHJIE.
Bvinoansme ocTpoeHue ¥ YTeHKE rpaduka GyHKIUK Y = |
I'naea 2
KBagpaTHbie KOPHU. 25
JleiicTBUTEIbHBIE YHCJIA
2 ..
11 Oyukms Y = X~ u e€ rpapux 3 Onucvigamy: TIOHIATHE MHOXECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOOBI 3a-
" " JaHWSI MHOXKECTB; MHOYXKECTBO HAaTYPaJIbHBIX YHCEI, MHOXKECTBO LEJIBIX
12 KBanpathble kopHu. ApupMeTHIecKui KBaIpaTHBI KOPEHb 3
YHCell, MHO)KECTBO PaIlOHAIBHBIX YHCEN, MHOYXKECTBO
13 MHOKECTBOU €T0 3JIEMEHTHI 2 JEHCTBUTEIBHBIX YUCEI U CBSI3U MEXKIy STHUMH YHCIOBBIMU
MHOECTBAMHU; CBS3b MEKAY OECKOHEUHBIMHU JIECITUYHBIMHU IPOOSIMU U
14 [ToamuoO)ecTBO. OnepaluHa MHOKECTBAMU 2
paIMoHaIbHBIMH, HPPALIUO-HAIHBIMH YHCIIaMHU.
15 HuCIOBBIEMHOXKECTBA 2 Pacnosnasams pauroHanbHble U UppalMOHANIbHEIE ynciaa. [I[puBoauTs
" MIPUMEPHI PAlMOHANBHBIX YHCEN U UPPALMOHATIBHBIX YHCEIT.
16 CaoiicTBaapupMeTHIECKOro KBaJpaTHOTO KOPHS 4 PHMEPBI pall ppatt o N
3anucvisams ¢ ToMoLIBIO (HOPMYIT CBOWCTBA JEHCTBUM C
17 ToxxmecTBeHHBIE TIPEOOPa30BAHIS BRIPAXKEHUH, 5 JEUCTBUTEIb-HBIMU YUCIIAMH.
coJieprKaIInx Dopmyaupogama:
KBaJIpaTHbIE KOPHU onpeodeneHus: KBaAPATHOTO KOPHS U3 YKCia, apu(pMETHIECKOTO KBaj-
paTHOTO KOPHA U3 YHCIIa, PAaBHBIX MHOKECTB, IOAMHO)KECTBA, Iepeceye-
— HUSI MHOECTB, 00bEANHEHNSI MHOXKECTB;
18 Oyukuust Y = +fX u e€ rpaduk 3




Homepnal
parpada

Conep:xkaHue y4eOHOT0

KoJsn

XapakTepHCTHKA OCHOBHBIX BUJOB /1eSITeIbHOCTH YUeHUKA (HA

4YecTBO . "
MaTepuaia YPOBHe YUeOHBbIX el cTBMIl)
4acos
I
. 2
Konrponsrasipabora Ne 4 1 ceoticmea: QyHKIHU Y = X, apuPMETHIECKOTO KBAAPATHOTO
' .
KOpHS, QYHKITHH Y = ~iX .
Loxazvieamsb cBOWCTBa apu(PMETHUECKOTO KBAIPaTHOTO KOPHSL.
o 2
Cmpoums rpaduku QyHKIHA Y = X HY = K
[TpumeHsTH NOHSATHE apUPMETUIESCKOTO KBaAPATHOTO KOPHS JUISI
BBIYHC-JICHUS 3HAUEHUH BBIPa)KEHU.
Ynpowame Beipaxkenus. Pemats ypaBHeHus. CpaBHUBATh 3HaYEHUS BbI-
paxeHnid. BeimomHATE ipeoOpa3oBaHne BEIPAKEHUAN C TPUMEHEHUEM
BBIHECCHHS MHOXKUTEIIS U3-110]1 3HaKa KOPHSI, BHECEHUE MHOKHUTEIS IO
3HaK KOPHs. BEIONHATE 0CBOOOXKICHHE OT HPPALIHOHATILHOCTH B 3Ha-
MeHaTele IpoOH, aHAIN3 COOTHOLICHUH MEXK]Ty YHCIIOBBIMH MHOYKECT-
BaMH U UX 3JIEMEHTaMH
I'naga 3 26
KBagpatHbie ypaBHeHUust
19 | KBazmpartHsie ypaBHeHUs. PenieHre HEMOIHBIX KBaAPATHBIX 3 Pacnosnasams W TpUBOIUTH TNPUMEPHl KBAAPATHBIX ypPaBHEHHM
ypaBHEHUI pa3nuY-HBIX BUAOB (IIOJHBIX, HENOJHBIX, IPUBEAEHHBIX), KBaIPATHBIX
N €X4JIE-HOB.
20 | ®opmyna KOpHEI KBaAPATHOTO YPaBHEHUS 4 B3
Onucvieams B 001LIEM BUE PELICHNE HEIOIHBIX KBaIPaTHBIX
21 | Teopema Buerta 3 ypaBHE-HUMH.
Dopmyauposamy:
Konrponbraspabora Ne 5 1 PIYIUP .
onpedeneHus: ypaBHEHHs IEPBO CTENEHH, KBaJpaTHOTO YpaBHEHUS,;
22 | KBagpaTHBIHTpEXUIECH 3 KBAJIPaTHOTO TPEXWICHA, IMCKPUMHHAHTA KBaIPATHOTO YPABHCHUSI
- Y KBaIpaTHOTO TPEXUWIEHA, KOPHS KBAAPaTHOTO TpEXUJIeHa; OMKBaapaT-
23 | Pemenmne ypaBHeHUH, KOTOPBIE CBOJISATCS K KBAaJPAaTHBIM 5 a pexHiIeHd, Kop AIpATHOTO TP ’ P
HOTO YPaBHEHUS; C80LicMEa KBAAPATHOTO TPEXUIICHA;
ypaBHEHUSIM
24 | PannonanpHBIe ypaBHEHHS KaK MaTeMaTHIECKHE MOJIENN 6




Coaep:xanue yueo0HOTO
MaTepuaga

Kouan
YeCcTBO
4acoB

XapakTepHCTHKA OCHOBHBIX BU/J0B eATEIbHOCTH YUEHUKA
(Ha ypoBHe Yy4eOHBIX JeiicTBHii)

PpCaJIbHbIX CI/ITyaI_II/Iﬁ

KonTponbraspabora Ne 6

meopemy Bueta 1 00paTHyIO eif Teopemy.

3anucvigams 1 TOKa3BIBATh POPMYITY KOPHEH KBAIPaTHOTO YPaBHEHUSI.
HccnenoBath KOMM4eCTBO KOPHEH KBaJpaTHOTO YPaBHEHHUS B 3aBUCUMO-
CTH OT 3HaKa €ro AUCKpUMHHAHTA.

Hoxasvieams meopemul: Buera (npsiMmyto 1 00paTHY0), O pa3IoKEHUH
KBaJPAaTHOTO TPEXWICHA HA MHOKUTEIH, O CBOMCTBE KBAaPaTHOIO
TPEX-WIECHA ¢ OTPULIATEIbHBIM JUCKPUMUHAHTOM.

Onucvigeamop Ha IPUMEPAX METOJ 3aMEHbI IEPEMEHHOM IS

peleHus ypaBHEHHMN.

Haxoodums KOpHU KBaIpaTHBIX YPaBHEHUH pa3nu4HbIX BUIOB. [Ipume-
HATH TeOpeMmy Buera n oOpatHyro el Teopemy. BrmomHsITh
pasnoKeHue KBaJpaTHOTO TpEXwieHa Ha MHOKUTenn. HaxoauTs KopHH
ypaBHEHUI1, KOTOpPBIE CBOATCS K KBapaTHBIM. COCTaBIAThH
KBaJPATHBIE YPAaBHEHUS U YPABHEHHUs, CBOSIIMECS K KBaPATHBIM,
SIBJIAIOIMECS MAaTEMaTHYe-CKUMHU MOJEIISIMU PEaJIbHBIX CUTYaLNi

IHoBTOpEHUE
U cucTeMaTu3auus
yueOHOro MaTepuaJia

10

VYnpaxxHeHus 47151 IOBTOPEHUs Kypca 8

knacca Konrponbaaspadora Ne 7

Uroro: 105




IIpumepHoe TemaTH4YecKOe IJIAHMPOBaHUe. AJsredopa. 9 kiacc

£
2 Koim
Coaep:xanue yueGHOro 4eCTEO XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YUEeHUKA
MaTepHaJia (Ha ypoBHe y4eOHBIX JeiicTBUii)
4acoB
|
I'naea 1 20
HepaBencrBa
UucnoBrIcHEPABEHCTBA 3 Pacnosznasamv v npuBOAUTH IPUMEPHI YUCIIOBLIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMHU, JIH-
N HEWHBIX HEPAaBEHCTB C OTHOM NEPEMEHHOM, TBOMHBIX HEPABEHCTB.
OCHOBHBIE CBOICTBA YUCIIOBBIX- 2
HEDABCHCTE Dopmynuposamy:

P onpeodenieHus: CPABHEHUS IBYX YHCEIl, PEIICHNS HEPABEHCTBA C OJHOM IMePEeMEHHOM, PAaBHOCHIIBHBIX
CrnoxeHre 1 yMHOXKEHUE UH- 3 HEPABEHCTB, PEIICHHS CUCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOM, 00JIACTH OIPEICIICHHUS BhIpaXKe-
CJIOBBIX HepaBeHCTB. OlleHHUBa- HUS;

HUE 3HAYCHUS BBIPAXKEHUS €601iCcMEa YUCIIOBBIX HEPABEHCTB, CJI0KEHHSI U YMHOKEHHUS YUCIOBBIX HEPABEHCTB
N Jloxazvieams. CBOWCTBA YHUCIIOBBIX HEPABEHCTB, TEOPEMBI O CII0KEHUH U YMHOKCHHUH YHCJIOBBIX HE-
HepasenctBac ogHolIEpeMeH- 1
Lol PaBEHCTB.
Pewamp nuHelHBIC HEPABEHCTBA. 3aMCHIBAThH PEIICHUS] HEPABEHCTB M UX CHCTEM B BUJIE YHCIIOBBIX
Pemrenre HepaBEHCTB C OTHOM 5 MIPOMEKYTKOB, 00BEMHEHMS, IEPECEUCHUS YUCTIOBBIX IIPOMEXYTKOB. PemiaTs cucteMy HepaBeHCTB
nepeMeHHou. YncinoBkie mpo- ¢ oHOU nepeMeHHOM. OlleHNBATh 3HaUYCHUE BhIpakeHUs. M300paxaTh Ha KOOPAUHATHOMN HPAMO
MEXYTKH 3a/IaHHBIEC HEPABCHCTBAMH YHCIIOBBIC TPOMEKYTKU
Cucrembl TMHENHBIX Hepa- 5
BEHCTB C OAHOU MEepeMEeHHOU
KonTponbras pabora Ne 1 1
TI'nasa 2 38
KBagpaTuunas ¢pyHkuus
[ToBTOpEHME 1 pacmIUpeHUE 3 Onucvieamo oHATHE GYHKITAN KaK TPABIJIA, YCTAHABIUBAIOIIETO CBSI3b MEXKTy dJIEMEHTAMH IBYX
CBEZICHHI 0 (DYHKITUN MHOKECTB.
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Conep:xaHue y4eOHOT0

KoJsn

XapaKTepHCTmca OCHOBHBIX BU10B 1€ATCIbHOCTH YYCHUKA

4ecTBO N .
MarTepuaJa (Ha ypoBHe y4eOHBIX JeliCTBHI)
4acoB
I
8 CpoiicTBa QpyHKINH 3 Dopmynuposams.
9 Kak mocTpouTs rpaduk dyHK- 3 onpueaegeﬂuﬂ. HYII (YHKINH; TPOMEKYTKOB 3HAKOTIOCTOTHCTBA ¢yHkuuy; QyHKIMH, BO3pacTaro-
i1 (yObIB 1) Ha MHOYKECTBE; KB TUYHOU (YHKIUH; KB THOT'O HEPABCHCTBA;
wan y = kf(x), ecnn mssecten e v(y aroIieii) Ha (HOXKECTBE; KBAZpA oif (hYHKITMM; KBAJIPATHOIO HEPABEHCTBA,
ceolicmea KBaApaTUIHON QYHKLUMY;
rpaduk GpyHKIHN . .
y = f(x) npasuaa MoCTpoeHus TpaduKoB GyHKIHIA ¢ MOMOIIKI0 peodpasosanuii Buaa f(X) — f(X)+a;
f(x) — f(x + a); f(X) — kf(x).
10 | Kak moctpouts rpaduku GyHk- 4 Cmpoums rpaduku GyHKIHMIA ¢ TIOMOMIBIO TpeoOpa3zoBanuii Buaa f(X) — f(x)+ a;
umit y = f(x) + b f(X) — fix + a); f(X) — Kkf(x).
uy = f(x + a), ecim n3zBecTen Cmpouma rpaduk kBagpatuaHoi ¢pyHkuun. [lo rpaduky kBagpaTudaHol GYHKIIUHA OMUCHIBATH €&
rpaduk ¢pyuxmum y = f(X) CBOICTBA.
11 KBapatiuHas hyHKIms, o8 6 Onucviéams CXeMaTHIHOE PACIIONIOKEHUE 11apaboIbl OTHOCUTENBHO OCH a0CLUCC B 3aBICHMOCTH OT
rpad¥K i CBOHCTRA 3HaKa cTapuero ko3 duiuenra u AMCKPUMUHAHTA COOTBETCTBYIOLIETO KBaAPATHOTO TPEXUWICHA.
Pewams xBagpaTHBIE HEPABEHCTBA, UCIIONIB3YS CXEMY PAcIIONIOXKEHHUS TapadoiIbl OTHOCUTENBHO OCH
KonTponbHaspabora Ne 2 1 abcruce.
12 PellieH e KBa/ATHBIX Hepa- 6 Onucvigamsb TpapUUECKUA METOJ PEHICHUS] CUCTEMBI JIBYX YpaBHEHUIA ¢ ZBYMS! IEPEMEHHBIMH, Me-
BEHCTR TOJI TIOJICTAHOBKH M METO/I CJIOKEHHS JJIsl pEIICHHS CUCTEMBI IByX YPaBHEHHI C IBYMsI IIepeMeEH-
HBIMH, OJTHO U3 KOTOPBIX HE SBISETCS JIMHEHHBIM.
13 Cucrembl ypaBHEHUH ¢ IBYMsI 6 Pewams TexkcToBbIE 3aJauM, B KOTOPBIX CHCTEMA JBYX YpaBHEHMH C ABYMs NEPEMEHHBIMU
NEPEMEHHBIMU SIBJISIETCSL  MATEMATUYECKOW MOJENBI PEAIBHOIO IIPOLEcca, M HMHTEPIPETUPOBATH PE3YJILTAT
14 Pemenue 3ana4 ¢ TOMOIIBIO 5 PCIICHHA CHCTC-MBI
CUCTEM ypaBHEHUU BTOPOU CTe-
MEeHH
Konrponbraspabora Ne 3 1
I'naga 3
DJIeMeHThI PUKJIATHON 20

MaTeMaTHKHU
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Conep:xkaHue y4eOHOT0O

Kouan

XapaKTepHCTmca OCHOBHBIX BU10B 1€ATCJIBbHOCTH YYCHUKA

4eCcTBO . N
Marepuajia YACOB (Ha ypoBHe y4eOHBIX AeicTBHI)
I

15 [ Marematndeckoe MOAEIUpPOBa- 3 IIpusooums npumepul:

HHE MaTeMaTHYECKUX MOJIENEH pealbHbIX CUTyalni; MIPUKIAAHBIX 3a1a4; IPUOIKEHHBIX BETUYNH; UC-

16 | IporenTHbIepaca&Th 3 M0JIb30BaHUs] KOMOMHATOPHBIX MIPABUI CYMMBI U IPOU3BEACHUS; CITy4aifHBIX COOBITHIH, BKIIOYAs

JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; ONBITOB C PABHOBEPOSITHBIMU UCXOJaMU; IIPEACTaBICHUS

17 | IlpuOnmKxEHHBIC BHIYMCIECHHS 2 CTaTUCTUYECKUX JaHHBIX B BUAE TaOIHL, JUarpaMm, TpaQuKoOB; UCIIOIb30BAHUS BEPOSATHOCTHBIX

CBOMCTB OKPYXKAIOIINX SIBICHUI.

18 | OcHoBHEBIC paBUIIa KOMOUHA- 3 Py m

TOpUKH Dopmynuposams.
onpedenenust: adCONOTHON MOTPEUTHOCTH, OTHOCHTENILHON IMTOTPETHOCTH, IOCTOBEPHOTO COOBITHS,

19 [ Yacrora u BepoSTHOCTH CITy- 2 HEBO3MOYKHOTO COOBITHS; KIIACCHYECKOE OTPeIelIEHUE BEPOITHOCTH;
4aHHOTO COOBITHS npaguia: KOMOMHATOPHOE MPABUIIO CYMMBI, KOMOWHATOPHOE TIPABUIIO TIPOU3BEACHUS.

20 | Kiaccmueckoe onpenenenmene- 3 gnucmgamb STallbl PEIICHHUS IPUKIIaJIHON 3a1a49H. . )
POATHOCTH OSICHSITH U 3aIIMCHIBATH ()OPMYITY CIIOKHBIX MPOIEHTOB. [[pOBONTE MPOIEHTHBIE PACUETHI C UC-

II0JIb30BAHUEM CIIOJKHBIX IIPOLICHTOB.

21 | HavanbHble cBefeHNUS 3 Haxooumws To9HOCTH IPUONVDKEHMS 10 TaOJINIIE TPUOIMKEHHBIX 3HAYeHUH BeIMIUHEI. Vcrons3o-
O CTaTUCTHKE BaTh pa3In4HbIe (POPMBI 3aMMCH MTPHOIMKEHHOTO 3HAYCHHS BeTMUMHBL. OLIeHMBATh MPUOIIKEHHOE
KontpossHas pabora Ne 4 1 3HA4YEHUE BEJINYUHBIL. }

11Ipo6ooums ONBITH CO CIy4allHBIMU UcXonaMHu. 110sSCHATE 1 3amuchIBaTh (OPMYITy HAXO0XKICHUS
YacTOThI CIIy4aitHOTO cOOBITHS. ONMCHIBATH CTATUCTUYECKYIO OLIEHKY BEPOSITHOCTU CIIy4aiiHOTO CO-
ObITH. HaxouTh BEpPOSATHOCTH CIIy4aifHOTO COOBITHS B OTIBITAX C PABHOBEPOSTHHIMH UCXOJIAMH.
Onucvigams 3TAIBI CTATUCTUIECKOTO UccienoBanus. OdopMIsaTh HHPOPMALIUIO B BUE TAOIHIL 1
nuarpamm. M3Biekats nHGOpManyio U3 Tabaul v auarpamMM. HaxoanTs v IpuBOAUTE IPUMEPHI HC-
MOJIB30BaHUA CTATUCTUYECKUX XaPAKTEPUCTUK COBOKYITHOCTH JAHHBIX: CPENHEE 3HAYECHHUE, MOJIA,
pa3Max, MeinaHa BRIOOPKHU
I'nasa 4
YuciaoBblie 17
MOCJIeI0BATEILHOCTH
22 | Yuncnosele MOCIEN0BATENLHOCTH 2 Ilpusooums npumepol: TOCIEAOBATEILHOCTEH; YUCIOBBIX MTOCIEI0BATEILHOCTEH, B YACTHOCTH




Kosn
Copepaxanue yueOHOIro “eCTBO XapaKTepuCTHKA OCHOBHBIX BHIOB SITEIbHOCTH YYCHUKA
MaTepuaJja (Ha YpOBHe Y4eOHBIX JelicTBHIA)
4acoB
I
23 Apudmernueckas mporpeccust 4 apu(METUIECKOI U TeOMETPUIECKON POTPECCHIA; HCTIONB30BaHUS MOCIEI0BATENLHOCTEH B peab-
24 Cymma N mepBhIX 4ISHOB 3 HOW KHM3HHU; 337134, B KOTOPBIX PACCMATPUBAIOTCS CYMMBI C OCCKOHEUHBIM YHCIIOM claraeMbiX. Onucwieams.
apI/Iq)'MCTI/IqCCKOﬁ HporpeCCHH TIOHATHUC ITOCTICAOBATCIBHOCTH, YICHA ITOCJIICI0BATCIIBHOCTH, CII0COOBI 3aJaHus MocCjic-
JI0BaTEIbHOCTH.
25 I'eomeTpuyeckas nmporpeccust 3 Buiuucasimy 4neHsl 0cae10BaTeIbHOCTH, 3aaHHON (OPMYJION N-TO WieHa WIK PEKYPPEHTHO.
26 CymMa N IepBbIX WICHOB T'eo- ‘DOPMg’”P““m"’ . .
METPHYECKOH MPOrpeCcHt onpeoenenus. apupMeTHIeCKOM NPOTPECCHH, FEOMETPHIECKON Nporpeccuu;
C601ICTNEA YIICHOB TEOMETPHUYECKON U apu(METHIECKOHN IPOTrpeCcCHil.
27 CymMma OeCKOHEYHOH reomerpu- 2 3aoasamb apupMeTHUECKYIO U T€OMETPUUYECKYIO HPOTPECCHU PEKYPPEHTHO.
YEeCKOU MPOTPECCHH, Y KOTOPOH |
ql<1 3anucwvisame v nosicusams GopMyIbl 00IIETO WieHa apuPMETHIECKON U TeOMETPHYECKON TIporpec-
Konrponsnasipabora Ne 5 1 CH. 5
3anucwvisame 1 doxazvieams: HOPMYIBI CYMMBI N MEPBBIX YWICHOB apU(PMETHIESCKON U TeOMeTpruyie-
CKOH mporpeccuii; popmyJibl, BRIPAKAIOUINE CBOHCTBA WICHOB apU(METHUCCKON U T€OMETPUIECKON
pOorpeccuil.
Buiuucnsams cymmy OECKOHEYHOM TeoMeTpHUYECKOH Iporpeccui, y Kotopoii | q | < 1. [IpeacraBiste
OeCKOHEUYHbIE MTEPUOTUIECKUE POOH B BUIE OOBIKHOBEHHBIX
IloBTOpPEHME
U cHCTeMaTH3alus 10
yueOHOro MmaTepuajia
YnpakHeHUs U1l TOBTOPEHHA Kypca 9 9
KJlacca
Konrponbraspadora Ne 6 1
Uroro: 105 yacos




IIpumepHoe TemaTHYecKoe IJIaHupoBaHue. ['eomerpus. 7 Kiiacc

( 2-4 gyeTBepTh Beero 50 yacoB)

Homepnaparpaga

Copep:xaHue y4eOHOI0 KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BU/JOB JeATEeIbHOCTH YYeHUKA
MaTepuaJia 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
TI'naea 1
IIpocreiimmue 11
reoMerpuuyeckue GUrypbl
U UX CBOICTBA
1 | Touku u npsimbie 1 IIpusooums IpUMeEpBI TEOMETPUUECKUX PUTYD.
Onucwvieams TOUKY, IPSIMYIO, OTPE30K, Ty, YTOJI.
2 | OTpe3ok u ero AnuHa 2 ¥, HIpAMYIO, OTp YL Y
Dopmynuposamy:
3 | JIyu. Yron. M3mepenue yrios 2 onpeodenenus: PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIy ABYMs TOUKaMH, JONOIHU-
TEJIBHBIX JTy4eH, pa3BEPHYTOrO YIJla, PABHBIX YIJIOB, OMCCEKTPHCHI yTIa, CMEXXHBIX U BEPTHUKAIBHBIX
4 | CMexXHBIE U BEPTUKAIIBHBIE YT- 2 y'ieH, passepiy yria, p Y ’ p yria, p N
JIBI YTJIOB, IEPECEKAIONTUXCA MPAMBIX, TEPIEHAUKYISIPHBIX MPSAMBIX, IEPHIEHINKYJIApa, HAKJIOHHOM, pac-
CTOSIHUS OT TOYKH JI0 TPSMOIA;
5 | IlepneHnukymisipHBIE IPSIMbIE 1 c601icTea: PACIONIOXKEHUs TOUEK Ha NPSMOM, U3MEPEHHsI OTPE3KOB U YIJIOB, CMEXKHBIX M BEPTUKAIIb-
HBIX YTJIOB, IEPIEHINKYJIAPHBIX MPSMBIX; OCHOBHOE CBOMCTBO MPSIMOH.
6 | AKCHOMBI 1 y » CPHCHAMKY AP p ’ P
Knaccugpuyuposamu yrisl.
[ToBTOpEeHue u cucremaTu3ays 1 loka3zbieams: TEOPEMBI O TIEPECEKAIONIUXCS MPAMBIX, O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YIJIOB,
yueOHOTO MaTepHana 0 €IMHCTBEHHOCTH MPSIMOH, MEPIEHIUKYISAPHOIN TaHHOH (ciyyail, Korjaa To4ka JIS)KUT Ha JaHHOU
MPAMOI).
Kontponbnas padora Ne 1 1 P ) N N
Haxooums nyinny oTpesKa, TpalyCHYI0 Mepy yIJia, HCHOJIb3Ys CBOMCTBA MX U3MEPEHUH.
H3006pascams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETpUYECKUE (PUIYPbI: OTPE3OK, JIyY,
YTOJI, CMEKHBIE I BEPTUKAJIBHBIE YTIIbI, TEPIIEHANKYIISIPHBIE MPSIMBIE, OTPE3KH U JIy4H.
ToscHamb, 9TO TaKOE aKCUOMA, OTIPEIEIICHHE.
ewiams 3a1a4l Ha BBIYUCIICHUE U JJOKAa3aTEIbCTBO, IPOBOJS HEOOXOIUMBIE JOKA3aTEIbHBIE PACCYXK-
P 0
JEHUS
I'naga 2 12




Homepna
parpaga

Copep:xanue yuedOHOTO KonnuyecTBo XapaKTepuCTHKA OCHOBHBIX BU/I0B eATEILHOCTH YYEHHKA
MarepHaJia 4acoB (Ha ypoBHe Y4eOHBIX AeiicTBHII)
TpeyrojbHUKu
7 PaBHBIE TpEYroJbHUKH. 2 Onucwiéams CMBICT TIOHATHS «paBHBIE (pUTYpBI». [IpHBOINTH IPHIMEPHI PaBHBIX QUTYD.
Bricora, menmmana, 6uccekTpuca H306pasicams v HaXOAUTH HA PUCYHKAX PAaBHOCTOPOHHUE, paBHOOEAPEHHBIE, PSMOYTOJIBHEIE, OCT-
Tpe-yrojIbHUKa POYTOJIBHBIE, TYIIOYTOJIbHBIE TPEYTOJIBHUKU U UX JIEMEHTHI.
8 IIepBblil 1 BTOpOU IPU3HAKU 3 Knaccughuyuposame TpeyronpbHAKA IO CTOPOHAM U YTIIaM.
PaBEHCTBA TPEYrOJIbHUKOB Popamyruposam.
onpedenenusi: OCTPOYTOIBHOTO, TYTIOYTOJIEHOTO, PSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTO-

9 PaBHOOeApeHHbBIN 3 POHHETO, PA3HOCTOPOHHETO TPEYTOIBHUKOB; OMCCEKTPUCHI, BRICOTHI, MEINAHBI TPEYTOJILHUKA; PaB-
TPEYrOoJIbHUK U €T0 CBOMCTBA HBIX TPEYTOJIbHUKOB; CEPEAUHHOTO MEPIECHAUKYISIPA OTPE3Ka; NEPUMETPA TPEYTOJIbHUKA;

10 pusHaku paBHOOEAPEHHOTO 1 c601licmea. PaBHOOEIPEHHOTO TPEYTrOJIbHUKA, CEPETMHHOTO TIEPIICHIUKYIIApa OTPEe3Kka, OCHOBHOTO
TpEyrojabHUKa CBOWCTBa PaBEHCTBA TPEYTOIBHUKOB; APU3HAKU. PABEHCTBA TPEYTOIFHUKOB, PaBHOOEAPEHHOTO

TPEyroJabHHUKA.

11 Tperuii npusHak paBeHCTBa Tpe- 2 Jloka3vieams TEOPEMBL: 0 €MUHCTBEHHOCTH MIPSIMOH, IEPIICHIUKYISIPHON JaHHOM (CITydai, Koraa
YTOJIbHUKOB TeopeMbl TOYKA JIS)KUT BHE JJaHHOH MPSIMOi1); TpU MPH3HAKa PaBEHCTBA TPEYTOJILHUKOB; MIPU3HAKK paBHOOET-
KonTponbHas pa60Ta Ne 2 1 PEHHOTO TPEYroJbHUKA; TEOPEMBI O CBOWCTBAX CEPEIMHHOTO NMEPIEHANKYIIIPa, PAaBHOOEPEHHOTO U

PAaBHOCTOPOHHETO TPCYTrOJIbHUKOB.
Pasvsacusmy, 9o Takoe TeopemMa, OMUCHIBATh CTPYKTYpY TeopeMbl. OOBICHATh, KAKYIO TEOpEMY Ha-
3BIBAIOT OOPATHOM TaHHOMW, B 4éM 3aKJIFOUAETCS METOJI JJ0Ka3aTeJIbCTBA OT MPOTUBHOTO. [IpuBOANTH
MIPUMEPBI UCIOJIB30BAHUS 3TOI'0 METO/1A.
Pemate 3a1auu Ha BBIYUCIIEHUE U JOKA3aTEIbCTBO
I'nasa 3
IMapasieabHble npsMbie. CymMMa yriioB 12
TPEYroJIbHUKA
13 apannenbHble npsMbIe 1 Pacnosznasams Ha yepTekax napasuieibHbIE NPSIMBIE.
14 HpnsHaku napaniesbHOCTH 1 H300paxats ¢ OMOIIBIO JIMHEWKH U YTOJIbHUKA TTapajlIebHBIE PSIMBIE.
MPSIMBIX Onucviéams yrisl, 00pa30BaHHBIE IPH IEPECCUCHNUH JIBYX MPSIMBIX CEKYIICH.

Dopmynuposams.:

15 CBoiicTBa MapaIe/bHbIX Ipsi- 2 onpeoeneHus: TAPAJUIETHHBIX MPSIMBIX, PACCTOSIHUSA MEXIY MapayuIeTbHBIMU IPAMBIMH, BHEIITHETO

MBIX
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Copep:xanue yueOHOTO0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHUKA
MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeiicTBHIA)
16 CyMMa yrioB TpeyroibHUKA 3 yIia TpeyrojibHUKA, TUIIOTEHY3bl U KaTeTa;
" ceoticmea: apaileNIbHBIX MPAMBIX; YTII0B, 00pa30BaHHBIX PHU MEPECEUCHUH MapaIIeIbHBIX TPSIMBIX
17 [IpssMOYTONBHBIN TPEYTOIBHUK 1 o .
CEeKyILeH; CYMMBI yJIOB TPEYTOJIbHHUKA; BHEIIHETO YIJIa TPEYTOJbHUKA; COOTHOIIEHUH MEXKIY CTOPO-
18 CBoiicTBa NPsIMOYTOJIBHOTO Tpe- 2 HaMU U yTIaMH TPeyrobHUKA; IPSIMOYTOJIEHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO NapaslieNbHbBIX
yTOJIbHUKA MPSMBIX;
NpU3HAKY. TAPAIIETBHOCTH IPSAMBIX, PABEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
[ToBTOpEeHue u cucreMaTU3alysl P p p P PAMOYT they
okaszbieams: TEOPEMBI O CBOMCTBAX MapajlIeNbHBIX MPSMBIX, O CYMME YIJIOB TPEYTOJIbHHKA, O
yueOHOTO MaTepHuana
BHEIIIHEM YTJIe TPEYTrOJIbHUKA, HEPABEHCTBO TPEYTOIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YTJIOB
Kontponbhas padora Ne 3 1 TPEYroJbHHUKA, TEOPEMBI O CBOICTBAX MPSMOYTOJBHOTO TPEYTOJIbHUKA, IPU3HAKH [TapajlIeIbHBIX
MPSIMBIX, PABEHCTBA MIPAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamy 3anaun Ha BBIYHCIICHUE U 10KA3aTENbCTBO
I'nasa 4
OKpY:KHOCTb ¥ KPYT. 11
I'eomeTpuyeckue nocTpoeHus
19 I'eomeTpuyeckoe MECTO TOYEK. 1 Tosacuams, 4TO Takoe 3a7aua Ha MocTpoeHue; reomerpuueckoe Mmecto Touek (I'MT). IlpuBoanuts
OKpYyXHOCTB ¥ KpYyT npumeps! I'MT.
" H306pascams Ha pUCYHKaX OKPYKHOCTD U €€ 3JIEMEHTBI; KacaTeJIbHYIO K OKPYXHOCTH; OKPYKHOCTb
20 HexkoTopsle cBolicTBa OKpY>KHO- 2 P pHcy Py ’ Y Py » OKPY ’
BITMCaHHYIO B TPEYTOJIbHUK, U OKPYXHOCTh, OMHUCAHHYIO OKOJIO Hero. OMUChIBaTh B3aMMHOE pacrio-
ctu. KacatenpHas K OKpYXKHOCTH .
JIO’)KEHUE OKPYKHOCTH H MPSIMOH.
21 OnucanHas U BNMCAaHHAS OK- 2 Dopmynuposamy:
PYKHOCTH TPEyroJIbHUKa onpeodeneHusl: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTelIbHON K OKPY>KHOCTH; OKPY>KHOCTH, OITH-
CaHHOM OKOJIO TPEYTOJIbHUKA, U OKPY>KHOCTH, BIIMCAHHOW B TPEYTOJIbHUK;
22 3agauu Ha TIOCTPOCHHE 2 N peyr ’ Py ’ pey ’ .
ceoticmea: CepennHHOTO NiepreHauKyisipa kak [ MT; 6uccekrpucer yria kak ' MT; kacarenpHOM
23 MeTto reoOMeTpHIECKUX MECT 2 K OKPY>XKHOCTH; THaMETPa M XOPAbl; TOUKHU MIepecedeHus CEpeINHHBIX MEPIICHINKYIIPOB CTOPOH Tpe-
TOYEK B 33/1a4ax Ha MOCTPOEHUE YrOJIbHHUKA; TOUKH [I€PeceueHHss OUCCEKTPHUC YIIIOB TPEYTOJIbHHUKA;
npu3HaKy KacaTeabHOM.
[ToBTOpEHME U cucTeMaTH3aMs 1
yaeGHOro MaTepHana Hoxazvieamsb: TEOPEMBI O CEPETUHHOM MEPICHIUKYIISIpE U OuccekTpuce yria kak ['MT;
0 CBOWCTBAx KacaTeJIbHOW; 00 OKPY>KHOCTH, BIMCAaHHOH B TPEYTOJIbHUK, OIIMCAHHON OKOJIO Tpe-
KonTponbHas padora Ne 4 1 YTOJIbHUKA; IPU3HAKH KaCaTEJIbHOM.

Pewamsb 0CHOBHBIC 33/1a41 Ha TIOCTPOCHHUE: TIOCTPOCHHUE YIiia, PABHOTO JaHHOMY; ITOCTPOCHHE cepe-




= = 2
Copep:xanue yueOHOTO0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHHKA
MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeiicTBHIA)
JUHHOTO NEPHEeHIUKYJISIpa JAaHHOTO OTPE3Ka; IOCTPOCHUE NMPSIMOIL, MPOXOo Il Yepe3 NaHHYI0 TO4-
Ky U IepIEeHIUKYISIPHON TaHHOH MPSIMOIL; MOCTPOCHHE OMCCEKTPUCH! JaHHOTO YIia; MOCTPOCHUE
TpEYroJbHHKA 10 IBYM CTOPOHAM U YIIIy MEXAY HUMM; [0 CTOPOHE U ABYM MPUJIEKAIIUM K HEH yr-
JaMm.
Pewate 3anaun Ha noctpoenue meronoM I MT.
Cmpoumb TpeyrojabHUK 110 TPEM CTOPOHAM.
Pewamyp 331241 Ha BBIYUCICHUE, IOKA3aTEIbCTBO U IOCTPOCHUE
Oo6o0menne
U CHCTeMaTH3anus 4
3HAHMI yyamuxcs
VYnpaxHeHus Ajs1 NOBTOPEHUs Kypca 7 7
KJacca
Kontponbshas padora Ne 5 1
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Copep:xaHue y4eOHOI0 KoaunyectBo XapaKTepuCcTHKA OCHOBHBIX BU/IOB [IeAATeIbHOCTH YUEHHKA
MarepuaJia 4acoB (Ha YpOBHe YUeOHbBIX JelicTBHIi)
TI'naea 1 29
YeTbIpEXyroJbHUKU
1 UYeTbIpEXYTOIBbHUK H €T0 dJIe- 2 THosacnams, 4TO Takoe YeTHIPEXYTONbHUK. OMUCHIBATh 3JIEMEHTHI YETHIPEXYTOIBHUKA.
MEHTBI Pacnosnasams BbITYKITbIE M HEBBITYKJIbIE YETHIPEXYTOIBHUKH.
" H300pascams v HAXOAWTH HA PUCYHKAX YETHIPEXYTONBHUKHU Pa3HbIX BUAOB H UX 3JICMEHTHI.
2 ITapamnenorpamMm. CBoiicTBa 2 P puey pexy p
Dopmynuposamy:
napajenorpaMmma
onpeodenenusl: TapajieIorpaMMa, BEICOTHI apajiesiorpaMma; MpsIMOYTroJIbHUKa, poM0a, KBaIpara;
3 [IpusHaku napannenorpaMma 2 CpeaHel IMHUN TPEYTOJIbHUKA; TPAIIELMH, BBICOTHI TPAIleLuH, CPEAHEH JIMHUN TPareuy; HeHTPaJIb-
HOTO yIJIa OKPY’KHOCTH, BIIMCAHHOTO YTJIa OKPY>KHOCTH; BIIMCAHHOTO U OMHCAHHOI'O YETBIPEXYTOJIb-
4 [IpssmoyronbsHUK 2 y by ’ yr Py ’ pexy
HUKA,;
5 Pom6 2 ceoticmea: TapaienorpaMMa, psMOyToIbHHUKa, poMOa, KBaJpaTa, CPEAHUX JIMHUHM TPEyTroNbHUKA
6 Keanpar 1 U Tpareuuy, BIUCaHHOTO yIiia, BIMCAHHOTO M ONMCAHHOTO YEThIPEXYTOJIbHUKA,;
npu3HaKy. NapasenorpamMma, MpsiMOyTroJIbHUKa, pOM0Oa, BIHCAHHOTO U OMTUCAHHOTO
Kontponbnas padora Ne 1 1 YETHIPEXYTOJb-HUKA.
0Ka3bI8aMmb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOIBHUKA, O TPaJyCHON Mepe BIMCAHHOTO YTIJia, O
7 CpenHsasa TMHHS TPEYTOJIbHUKA 1 A N P 4 Y pexy » O TPay P yra,
CBOWCTBAxX M MPU3HAKaX MapajuiejorpamMma, MpsiMoyrolbHUKa, poM0Oa, BIIUCAHHOTO U OMMCAHHOTO
8 Tpanenus 4 YETBIPEXYTOJIbHUKA.
Ipumename N3yueHHBIE ONPEIEICHNS, CBOWCTBA U IIPU3HAKH K PEIICHUIO 33]1a4
9 LentpanbHble U BOUCAHHBIE YT- 2 P v pen ’ p p o
JTBI
10 Brincanusie u onMcaHHbBIE YETHI- 2
PEXYTOJILHUKU
KonTponbnas padora Ne 2 1

TI'naea 2

16
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Conep:xkaHue y4e0HOr0 KoauuectBo XapaKTepucTHKA OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
MaTepuaJja 4acoB (Ha ypoBHe Y4eOHBIX JelCTBH)
Iloxo0ue TPeyroabHUKOB
11 | Teopema Daneca. Teopema o 6 Dopmynuposamy:
MPONOPLMOHANBHBIX OTPE3KaxX onpeoenerue NOJOOHBIX TPEYTOIbHUKOB;
ceoticea; MENaH TPEyTrobHUKA, ONCCEKTPUCHI TPEYTOJIbHHKA, TIEPECEKAOIINXCS X0, KacaTelb-
12 | IlogoOHbIE TPEYTOIBHUKN 1 9 /At Tpey ’ P peyr - 1IeP B P,
HOW M CEKYILEH;
13 [ IlepBsiii mpu3HaK momoOus Tpe- 5 npu3Haxy Moao00us TPEyTroJIbHUKOB.
YTOJIBHUKOB Hoxazvieamy:
" o meopemul: Dajeca, 0 IPONOPLHUOHATBHBIX OTPE3KaX, O CBOMCTBAX MEAMAH TPEYToJbHUKA, OUCCEK-
14 | Bropo# u TpeTuii IpU3HaKH MO- 3 P » 0 TIpoTIopH P ’ 8 They ’
TPHUCHI TPEYTOJIbHUKA,
J0OUsI TPEYTOJIBHUKOB N N .
ceoticea: TIEPECEKAIOIINXCS XOPA, KacaTeIbHON U CEeKyLIeH;
Konrtponbnas padora Ne 3 1 npu3Haxy moao0us TPEyroIbHUKOB.
Tpumensamy N3ydeHHBIE ONPEACIICHNUS, CBOMCTBA M MPU3HAKY K PEIICHHIO 3a7a4
I'naea 3
Pemenue npsiMoyroJibHbIX 14
TPeyroaibHUKOB
15 | MeTrpuyeckue COOTHOIIECHMUS 1 Dopmynuposamy:
B IIPSIMOYT'OJILHOM TPEYTOJIbHUKE onpeodenenus: CUHyca, KOCUHYCa, TAHI'€HCa, KOTAHT'€HCa OCTPOTO yIila NPSAMOYTOJIBHOTO TPEYToJib-
HUKA;
16 | Teopema IIudaropa 5 g
c601icea; BBIPAXKAIOLINE METPUYECKHE COOTHOIICHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE U COOTHO-
Konrponbnas padora Ne 4 1 LICHUS] MEXKLy CTOPOHAMH M 3HAYEHUSIMH TPUTOHOMETPHUYECKUX (PYHKIHMHA B IPSMOYTOJIBHOM Tpe-
TOJIbHUKE.
17 | Tpuronomerpuueckue GpyHKIUN 3 y
3anucwisams TpUroHOMETpUUECKUE (POPMYIIBI, BRIPAXKAIOIIHNE CBI3b MEXKIy TPUTOHOMETPHUYECKIMU
OCTpPOTO yTJa MPSMOYTOIBHOTO
(YHKIUSME OJTHOTO M TOTO K€ OCTPOTO YTIIa.
TPEyroJibHUKA
Pewiams npssMOYTONBHBIE TPEYTOTHHUKH.
18 | Pemenue npsiMOYTOIBHBIX Tpe- 3 Loxazvieams:
YTOJILHUKOB meopemy 0 METPUUECKHX COOTHOLICHHUSX B MPSIMOYTOJILHOM TpeyrojibHUKe, TeopeMy [ludaropa;
OpMYJibl, CBA3BIBAIONINE CHHYC, KOCHHYC, TAHTEHC, KOTAHTE€HC OJTHOTO M TOTO K€ OCTPOTO YrJia.
KontponsHas paborta Ne 5 1 popaybi, B Yo Yo, ’ A poroy

Bb1600ums 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO M 3HAUCHMSI CHHYCa, KOCHHYCA, TAaHIeHCa
KoTaHreHca ayst yriaos 30°, 45°, 60°.
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Copep:xanue y4eOHOTO0 KosmmyecTBo XapaKTepucTHKA OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
MaTepuaJja 4acoB (Ha ypoBHe Y4eOHBIX JelCTBH)
IIpumensame N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U (OPMYJIBI K PELICHUIO 3a/1a4
I'naea 4
MHOroyrojibHUKH. 10
Iiiomaas MHOTOYroJbHIUKA
19 | MHOroOyroJpHUKH 1 THosacnams, 4TO TaKoe ITUIOIAb MHOTOYTOJIbHHUKA.
OmnuceIBaTh MHOTOYTOJIHUK, €TI0 3JIEMEHTHI; BBITYKJIbIE U HEBBITYKJIbIE MHOTOYTOJIbHUKY.
20 | IlousTune miomaan
MHOTFOVIOJILHIKA I/I306pa)KaTI) 1 HaXOAUTH HAa pPUCYHKaxX MHOI'OYT'OJIbHUK U €0 3JICMCHTBI; MHOI'OYT'OJIbHUK, BIIMUCAH-
M ’ HBII B OKPYKHOCTb, U MHOTOYT'OJIbHUK, OITMCAHHBIM OKOJIO OKPY>KHOCTH.
[Inomanp npAMOyroapHIKa
Dopmynuposamu:
21 | [Inomanp napanienorpaMma 2 onpeodenenus: BIUCAHHOTO U OITMCAHHOTO0 MHOTOYT OJIbHHUKA, IUIOIAAN MHOTOYTOJIbHUKA, PABHOBEIH-
KHNX MHOI'OYT'OJIbHUKOB;
22 | Ilmomanps TpeyrodpHUKA 2 yron ’
OCHOBHbIe c60lCcMEa TIIO0MAAN MHOTOYTOJIbHUKA.
23 | Ilnomans Tpanenuu 3 lokaszbieams: TEOPEMBI O CYMME YTJIOB BBIITYKJIOTO N-yroJbHUKA, IUIOAAN MPSIMOYTOJIbHUKA, T1J10-
aJi TPEYTOJIbHUKA, IUIOILAAN TPAeLny.
Konrponbnas padora Ne 6 1 tain Tpey ’ Ha Tpanien
Ilpumensms N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U (OPMYJIBI K PELICHHUIO 3a/1a4
ITosTOpEeHuUe
U cUCTeMaTU3alusl 8
y4eOHOro MaTepuaJia
YnpakHeHus 1 TOBTOPEHUS Kypca 8 7
KJ1acca
Kontponbhas pabora Ne 7 1
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Copep:xkaHue y4e0HOr0 Koauuectso XapaKTepucTHKA OCHOBHBIX BU/IOB JI€ATeIbHOCTH Y4eHHKA
MaTepuaJja 4acoB (Ha ypoBHe Y4eOHBIX JeHCTBH)
I'nasa 1 16
Penienue TpeyroJibHMKOB
1 Cunyc, KOCUHYC, TAHT€HC U KO- 2 Dopmyauposamy:
Tanrexc yria ot 0 go 180 onpeodenenusi: CAHYyCa, KOCUHYCa, TaHI'eHca, koTanrenca yrina or 0 g0 180 ;
c60licmeo CBS3U JAJIMH IMaroHaliel 1 CTOPOH MapajuiesorpaMmma.
2 Teopema kKocrHyCOB 3
Dopmyauposamsv N pa3bICHATH OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO. BEIUUCIATE 3HAUEHHUE
3 Teopema cunycoB 3 TPUTOHOMETPUUECKOW (QYHKIIUH yTJia TI0 3HAUYSCHHUIO OJTHON M3 €ro 3alaHHBIX (PYHKIIUH.
Dopmyauposamsv 1 IOKa3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CJIEJICTBHS U3 TEOPEMBI KOCHHYCOB H
4 Pemenue TpeyroibHUKOB 3 PAMYIUP A P YCOB, yeos, ¢l P y
CUHYCOB, O ILIOMIA/IA OTMIMCAHHOTO MHOTOYTOJIEHUKA.
5 DopMyIIBI AT HAXOKICHUS 4 3anucvieams v 1OKa3bIBaTh (OPMYITBI T HAXOXKISHUSI IO TPEYTrOJIbHUKA, PAJNYCOB BIMCAH-
TUTOINAH TPEYTOJIbHUKA HOH ¥ ONMCaHHOW OKPYKHOCTEU TPEyroJbHUKA.
Tpumensmy N3ydeHHBIE ONIPEACIICHNUS, TEOPEMBI U POPMYJIIBI K PEIICHUIO 3a/1a4
KonTponbhas pabota Ne 1 1 P M pea - Teop bopwmy. p g
I'nasa 2 8
IIpaBujabHbIE MHOTOYTOJIbHUKH
6 [IpaBuibHBIE MHOTOYTOJIEHUKH U 4 THoscHuams, 94T0O TaKoe NEHTP W IIEHTPATBHBIA YTOJI IPaBUIILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
UX CBOWCTBa Kpyra.
Dopmynuposamy:
7 JnHa okpyskHoctu. [Inmomans 3 PAYIUD
VA onpeoeeHue TIPaBIIILHOTO MHOTOYTOJIbHHKA,
by c60licmea MPaBUIHLHOTO MHOTOYTOJIEHUKA.
KontponsHaspabora Ne 2 1 loxazvieams CBOMCTBA MPABUIILHBIX MHOTOYTOJIBHIKOB.

3anucvisame 1 pa3bACHIATH GOPMYIIBI JUIMHBI OKPYKHOCTH, TUIOIIAIH KPyTa.
3anucvisams 1 JOKa3bIBaTh (POPMYJIIBI IJIMHBL AYTH, IJIOMAIN CEKTOPa, GOPMYJIIBI TSl HAXOXKICHUS
pPaaAnycoB BIMCAHHOW M ONTMCAHHOM OKPYKHOCTEH MPaBWIIBHOTO MHOTOYTOJIbHUKA.




Conep:xkaHue y4e0HOr0 KoauuectBo XapaKTepucTHKA OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
MaTepuaJja 4acoB (Ha ypoBHe Y4eOHBIX JelCTBH)
Cmpoums ¢ IOMOLIBIO LUPKYJIS ¥ JTUHEHKHU NPaBUIIbHBIC TPEYTOJIbHUK, YETHIPEXYTOIbHUK, IIECTH-
YTOJIBHHK.
Ipumensmy N3ydeHHBIE ONPEACIICHNUS, TEOPEMBI U POPMYJIIBI K PELICHUIO 3a/1a4
I'naea 3
JdexapToBbI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiane Mexny IByMs TOU- 3 Onucvieams NPSIMOYTOJIBHYIO CUCTEMY KOOPAUHAT.
KaMU C 3aJJaHHBIMU KOOpAWHA- Dopmynupoeams: ONpeAeIeHre ypaBHEeHHU GUTYphl, HEOOXOAUMOE U JOCTATOUHOE YCJIOBHS Mapas-
tamu. KoopauHate! cepennHbl JICNIBHOCTH JBYX MPSMBIX.
oTpe3Ka 3anucvieams 1 OKa3bIBaTh (POPMYJIIBI PACCTOSIHUS MEXKIY JBYMS TOUKaMH, KOOPAUHAT CEPeIUHbBI
OTpe3Ka.
9 VYpaBHenueurypsl. YpaBHeHHE 3 P N .
OKDVIKHOCTH Buvi6ooums ypaBHEeHUE OKPY>KHOCTH, 00IIee ypaBHEHHE PSIMOH, ypaBHEHHUE MPSIMOIL € YITIOBBIM KO-
by 3¢ ULHEHTOM.
10 VYpaBHeHHE TpsMON 2 Hoxazvieams HEOOXOIUMOE U IOCTATOYHOE YCIOBUE MapaIeNbHOCTH ABYX MPSIMBIX.
" o Tpumensmy N3ydeHHBIE ONPECIICHNUS, TEOPEMBI U POPMYJIIBI K PELICHUIO 32144
11 VYrnoBoii ko3 purmeHt npsiMoin 2 P M pedt - Te0p bopmy p A
KonrponbHaspabora Ne 3 1
I'nasa 4BexTopbl 12
12 [lonsiTne BexkTOpa 2 Onucviéamsp NOHATHA BEKTOPHBIX M CKAIAPHBIX BeM4MH. WIIIIOCTpHpOBaThH MOHATHE BEKTOPA.
Dopmynuposamy:
13 KoopaunateiBekTopa 1 PMYIUD
onpeoenenust: MOAYJs BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPMHAT BEKTODA,
14 CroxeHue 1 BBIYHTaHHE BEKTO- 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBOIOJIOKHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOPA Ha YKC-
poB 710, CKaJISIPHOT'O MPOU3BEICHUS BEKTOPOB;
C601icTNea: PaBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CI0KEHHUS BEKTOPOB, KOOPJIMHAT BEKTO-
15 YMHOKEHHE BEKTOPA Ha YHCIIO 3 P POB, KOOPI p POB, POB, KOOPZL
pa CyMMBI U BEKTOPa pa3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpa Ha
16 CkassipHO€ IPOU3BEICHNE BEK- 3 YHCJI0, CKaJSIPHOTO IPOU3BEACHUS JIBYX BEKTOPOB, EPIICHIUKYIISIPHBIX BEKTOPOB.
TOpOB Hoxazvlieams TEOPEMBI: 0 HAXOXKICHUH KOOPIUHAT BEKTOPA, O KOOPJMHATAX CYMMBbI U Pa3HOCTH BEK-
TOPOB, 00 YCIIOBUYU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUH CKAISPHOTO MTPOU3BEICHUSI
KonTponbraspabora Ne 4 1 POB, 00y p JBYX POB, A p P A

JIBYX BEKTOPOB, 00 YCIOBUH IIEPIEHIUKYISIPHOCTH.
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Copepxanue y4eGHOTO KoauuectBo XapaKTepucTHKA OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
MaTepuaJja 4acoB (Ha ypoBHe Y4eOHBIX JelCTBH)
Haxooumb KOCHHYC yTriia MEKAY IByMs BEKTOPaMHU.
Ipumensmy N3ydeHHBIE ONPEACIICHNUS, TEOPEMBI U POPMYJIIBI K PELICHUIO 3a/1a4
I'nasa 5 TeomeTpuueckue mpeodpaso- 13
BaHUS
17 JBwxkenue (nepemenieHue) hu- 4 Tlpusooums npuMepsl peodpa3oBaHus GUryp.
rypsl. [lapannensHelil nepeHoc OmnwuceiBaTh npeodpazoBanust GUTYp: NapaJUIeTbHbIH IEPEHOC, OCeBasi CHMMETPHS, LICHTPaIbHAS
CUMMETPHSI, IOBOPOT, TOMOTETHSI, TOJ00HeE.
Dopmynuposams:
onpeodenenus: IBWKCHUS; paBHBIX (QUTYpP; TOUEK, CAMMETPHUYHBIX OTHOCUTEIBHO MPSIMOIL; TOUEK,
CUMMETPUYHBIX OTHOCUTEJIBHO TOUKH; (PUTYPBI, HMEIOLIEH OCh CHMMETPHH; (DUTyPBI, UMEIOIIEH
LEHTP CUMMETPHUH; MTOAO0HBIX (HUTYD;
ceoticmea: IBIKEHUS, TapaJlIeTIbHOTO IIEPEH0Ca, 0CEBOM CUMMETPUH, LICHTPAIbHON CUMMETPHH,
MOBOPOTA, TOMOTETHH.
Loxazvieams TEOPEMBL: 0 CBOWCTBAX MMapajuIEIbHOIO IEPEHOCA, OCEBOH CHMMETPHH, LIEHTPAIbHON
CUMMETPHUH, IOBOPOTA, TOMOTETHH, 00 OTHOLIEHNH IIJIOMAJeH TOAOOHBIX TPEYTrOJbHUKOB.
Ipumensme N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U (OPMYJIBI K PELICHHUIO 3a/1a4
18 OceBast U LEHTpaJIbHASI CUMMET- 4
puu. IToBopot
19 I'omorerus.ITogobue puryp 4
Konrponbnaspabora Ne 5 1
IMoBTOpEeHne U cucTeMaTU3Aa- 10
nHs y4e0HOro MaTepuasia
VYnpaxHeHus 47151 TOBTOPEHUs 9
Kypca 9 kiacc
Konrtponbnaspadora Ne 6 1




Kpurtepuu u HOpMBbI OLIEHKHM 3HAHU, YMEHUH U HABBIKOB 00Y-
YAKUMXCH 10 MATEMaTHKe

1. Oyenka nuco MeHHbIX KOHMPOIbHBIX PAOOM 00YYAOWUXC NO MameMamukxe.

e OTBET OLICHUBAETCSI OTMETKOM «5», €CIIH:

¢ paboTa BBINMOJIHEHA MOJIHOCTHIO;

® B JIOTHYECKUX PACCYKIACHUSIX K 0O0OCHOBAHHMH PEIICHUS HET TPOOEIIOB U OIITHOOK;

® B PCIICHWHA HET MATEMaTHYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMHUCKA,
KOTOpasi He SIBJISIETCS CIIeJCTBUEM HE3HAHUS WJIM HETIOHMMaHUs Y4eOHOro MaTepurara).

e OT™meTKa «4» CTaBUTCS B CIEAYIONIUX CIIydasX:

e paboTa BBINMOJIHEHA OJHOCTHIO0, HO 00OCHOBAHUS IIAr0B PEIICHHS HEA0CTATOYHBI
(ecu yMeHHE OOOCHOBBIBAThH PACCYKIACHHSI HE SBIISIIOCH CIIEIUAIEHBIM 00OBbEKTOM IIPOBEPKH );

® JIONYIIEHBl OJIHA OIMOKAa WJIM €CTh JBa — TPU HEAOYETAa B BBIKJIAJKAX, PUCYHKAX,
yepTexkax WiIu rpaukax (ecnmu 5TH BHUABI pabOT HE SBISIIUCH CIEHUATbHBIM OOBEKTOM
MIPOBEPKH).

e OTmeTKa «3» CTaBUTCSA, €CIIU:

® JIONYIIEHO OoJiee OJHOW OMMOKU WM OoJiee IBYX — TPEX HEIOYETOB B BBIKJIAIKAX,
gepTekax WM Tpadukax, HO oOydaromuiics o0namaer o00s3aTSIBHBIMU YMCHHSIMH  TI0
MIPOBEPSIEMOIi TEME.

e OTMETKA «2)» CTABUTCS, ECIIU:

e JIOMYIICHBI CYIIECTBCHHBIC OITUOKY, ITOKA3aBIINE, YTO O0yJarONIuiics He 00a1aeT
O6$I33,T€JIBHBIMI/I YMCHHAMU 11O HaHHOﬁ TeMe B ITOJTHOM MEpe.

2. Oueima YCNIHbLX Oneemos 06yuai0u4uxc;l no mamemamuke

e OTBET OLICHUBAETCA OTMETKON «5», €CIH YUEHHUK:

® [I0JIHO PACKPBUI COJIEpKaHNe MaTepuana B 00beMe, IPeyCMOTPEHHOM NPOrpaMMOi U
y4€OHUKOM;

® M3JI0KHWJI MaTepuas rpPaMOTHBIM SI3bIKOM, TOYHO UCHOJIb3YsI MATEMAaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPE/IEIIEHHOM JIOTHYECKON MOCIE€0BATEIbHOCTH;

® NPaBUJILHO BBIMOJHWI PUCYHKH, YEPTEKH, TPAPUKHU, COMTYTCTBYIOLIUE OTBETY;

e [10Ka3aJl yMEHNE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU [IPUMEpPaMU, IPUMEHSTH €€ B
HOBOM CUTYyalluu IIPU BBIIOJTHEHUH TPAKTUYECKOTO 3aJIaHUs;

® [IPOJIEMOHCTPUPOBAJ 3HAaHUE TEOPUN PAHEE U3YUYEHHBIX COIYTCTBYIOLIUX TEM,
c(OpPMUPOBAHHOCTH U YCTOMYMBOCTb UCIIOIB3YEMBIX MPU OTBETE YMEHHM U HABBIKOB;

® OTBEYaJl CaMOCTOATENbHO, 6€3 HaBOJISAIIMX BOIIPOCOB YUUTEIIS;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTHU IIPU OCBEILEHUN BTOPOCTENIEHHBIX BOIIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCIPABUII IIOCIIE 3aMEUaHUs yUUTENs.

e OTBET OLICHUBACTCSI OTMETKOM «4», €Clii YIOBIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPH 3TOM MMEET OJIUH U3 HEAOCTATKOB:

® B M3JIOKEHHUHU JIOMYIIEHbI HEOOIbIINE POOebl, HE HCKa3UBIIEe MaTEMaTHUECKOE
COJIEp’KaHUE OTBETA;

e JIOMYIIEHBI OJJUH — J[BA HEJIOUETa MPU OCBEIIEHUU OCHOBHOTO CO/IEPKaHUS OTBETA,
HCIIPaBIIEHHBIE [TOCIIE 3aMEYaHMsI YUUTENS;

¢ JONMYIICHBI omuroOKa uiu oonee ABYX HEAOYCTOB IIPU OCBCIICHUHN BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAJAKAX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YUHUTCIIA.



e OTMeTKa «3» CTaBUTCA B CIEAYIOLINX CIIydasiX:

® HEIMOJIHO PAaCKPBITO COAEpkaHHe MaTepuaia (Coaep:kKaHHe U3JI0KEHO (pparMeHTapHO,
HE BCerga MOcCJienoBaTelIbHO), HO  IOKa3aHo o0llee MNOHMMaHue Bompoca U
MIPOJIEMOHCTPUPOBAHbl yYMEHMS, JOCTATOYHbIE I YCBOEHHUs IPOrPaMMHOIO Marepuaia
(ompeneneunl «TpeOOBaHUSIME K MaTeMaTHYECKON MMOATOTOBKE OOYUYAIOIIUXCS» B HACTOSIICH
IIpOrpaMMe 10 MaTeEMaTHKE);

® UMEIUCh 3aTPYAHEHUS WIH JAOMYIIEHbl OIIMOKKA B OIpeNeeHHH MaTeMaTHYeCKON
TEPMUHOJIOTUM, YEpTeXaX, BBIKIAJKAX, HWCIPABICHHbBIE II0CIE HECKOJIBKUX HABOJALINX
BOIIPOCOB YUMTEJIS;

® YUEHUK HE CIIPaBWJICS C NPUMEHEHHEM TEOPUU B HOBOM CHUTYallUU NPU BBITOJIHEHUU
MIPAKTUYECKOI0 3aJ]aHusl, HO BBIMOJIHIII 3aJaHus 003aTeIbHOTO YPOBHS CJIIOKHOCTH 10 TAHHOU
TEME;

® [IpU JI0CTATOYHOM 3HAHUHU TEOPETHUUECKOI0 MaTepuaa BbISIBJIEHA HEJOCTaTOUHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.

e OT™MeTKa «2)» CTaBUTCA B CIEAYIOIIUX CIydasx:

® HE PacKpbITO OCHOBHOE COJIEpKaHUE y4eOHOro MaTepuaa;

e 00HAPYKEHO HE3HAHKE YICHUKOM OOJIBIICH WIIH HanOoJIee BAKHON 4acTH YIeOHOTO
MaTepuaia;

¢ JOIIYHICHbI OIIMOKHU B OIIPCACIICHUN HOHHTI/Iﬁ, IIpu UCITIOJIBb30BAHUU MaTeMaTU4eCKOMn
TEPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX HIIN l"pa(bI/IKaX, B BBIKJIaJIKaXx, KOTOPBIC HC HMCIIPABJICHbBI
IIOCJIC HECKOJIBKUX HABOJANIUX BOIIPOCOB YUUTCIIA.

3. Obwas knaccugpurayus owmuodox.

e [Ipu o1leHKE 3HAHUIA, yMEHHUI U HABBIKOB O0YYAIOIINXCS CIIEAYET YUUTHIBATH BCE
omuOKku (TpyOble U HeTPyObIe) U HENOUYETHI.
3.1. I'pyObIMU cUMTAIOTCS OLIMOKU:

® HE3HAHUE ONPENIECTCHUS OCHOBHBIX MOHSITHM, 3aKOHOB, NMPABUJI, OCHOBHBIX IMOJIOKEHUN
TEOpUH, He3HaHHe (GopMys, OOIIEHPUHATHIX CHMBOJOB OOO3HAYCHHWH BEIMYWH, €IUHHI] UX
WU3MEPEHUS;
® HE3HAHWE HAUMEHOBAHUM €IMHUI] U3MEPEHUS;
HEYMEHUE BbIICJIUTh B OTBETE IIABHOE;
HEYMEHUE NPUMEHSTh 3HAHUS, AITOPUTMBI JJI PEIICHUS 3a/1a4;
HEYMEHUE JIeJIaTh BHIBOJIbI U 00O00IIEHNS;
HEYMEHUE YUTATh U CTPOUTH TPadUKH;
HEYMEHHE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHKAMU;
MOTEPsI KOPHSI WJIM COXPAaHEHUE MTOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;
PaBHO3HAYHBIE UM OIINOKH;
BBIYHCIIUTEIbHBIE OMMOKH, €CJTH OHH HE SIBJISIFOTCS OTTUCKOM;
JIOTUYECKHE OMIMOKH.
3.2. K HerpyObIM omuOKam ciieyeT OTHECTH:

® HETOYHOCTH (POPMYIUPOBOK, ONPEACICHUN, TTOHITHI, TEOPUIA, BRI3BAHHASI HEMTOJIHOTOM
O0XBaTa OCHOBHBIX MPHU3HAKOB OMNPEIEIAEMOr0 MOHATHS WIM 3aMEHON OJIHOTO - JBYX M3 ATUX
MPU3HAKOB- BTOPOCTENICHHBIMH;

® HETOYHOCTH rpaduKa;

® HEpalMOHAJIBHBIN METOJ PELICHHS 33/1a4d WJIK HEIOCTATOYHO MPOAYMAaHHBIN TIJIaH
oTBeTa (HapyIIeHUe JIOTUKH, TOJMEHA OT/IETbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU );



¢ HepalMoHaJIbHBIE METOIBI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYPOIA;
e HEyMEHHE pellaTh 3a/1a4M, BHIIOIHATH 3aJaHUsI B 0011IEeM BUJE.
3.3. HenoueTaMu SIBIISIFOTCS:

® HEepalMOHAIbHBIC IPHEMBI BBIYHCICHUH U TPeoOpa3oBaHui;
e HeOpEe)KHOE BBHIMOJIHEHUE 3aMKCe, YepTexkeil, cxeM, rpadukos.

YuebHO-MeTOoAN4YecKOe U MHPOPMALIMOHHOE OCHAIIIEHUE
00pa30BaTeJIbHOIO Mpolecca

bubruomeunwviii hono

Hopmamuenuvie 00Kymenmaol

1.®enepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTAaHIAPT OCHOBHOTO OOIIETO
o0OpasoBa-HHs.

2. IlpumepHbIe IpOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. Maremartuka.(CtangapThl BTOPO-
ro nokojenus.) — M.: [Ipocsemenne, 2010.

3. Maremaruka: nporpammsl:5-9 knacesl/ A.I'.Mep3insk, B.b.Ilononckuii, M.C.Skup,
E.B.byuxko (Anroput™m ycnexa)M.:Benrana-I'pad, 2017.

1.

2.

10.

11.

12.

13.

Yueono-memoouueckuit komnnexm
Martemaruka:5 Kiacc: y4eOHHK 7S yJaruxcsi 0011eo0pa3oBaTeIbHBIX YUPEKISHUN
/ A.I'.'Mep3nsxk, B.b.ITomonckuii, M.C.fkup. — M.:Benrtana-I'pa,2017.
Martemaruka:5 Kiacc: IUJaKTUYECKUEe MaTepualibl: COOPHUK 3a/1a4 M KOHTPOJIbHBIX pa-
6ot / A.I''Mepansik, B.b.ITonouckuii, M.C.SIkup. — M.:Bentana-I'pa,2017.
Marematuka:5 knacc: paboune tetpaau Ne 1 u 2 / A.I."Mep3nsk, B.b.Ilononckui,
M.C.Axup. — M.:Benrana-I'pa¢,2017.
Martemaruka:5 knacc: metoaudeckoe nocooue / E.B.bynko, A.I'.Mep3sik,
B.b.ITonouckuit, M.C.SIkup. — M.:Benrana-I"pa,2017.
Matemaruka:6 kjacc: y4eOHHK JJIs yJaluxcsi 00111eo0pa3oBaTeIbHBIX YUPEKISHUN
/ A.I''Mep3ansk, B.b.Ilomonckuit, M.C.flkup. — M.:Benrtana-I'pad,2017.
Matemaruka:6 Kjiacc: IMJJaKTUYECKUEe MaTepualibl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX pa-
6ot / A.-I'"Mepansk, B.b.ITononckuii, M.C.SIkup. — M.:Bentana-I'pa,2017.
Maremaruka:6 kiacc: padoune terpaau Ne 1 u 2 / A.I''Mep3amsik, B.b.Ilononckuit,
M.C.Axup. — M.:Benrtana-I'pa,2017.
Matemaruka:6 kiacc: metroguueckoe nocooue / E.B.bynko, A.I'.Mep3sik,
B.B.ITonouckuii, M.C.fkup. — M.:Benrana-I'pad,2017.
AnreGpa: 7 kiacc: y4eOHUK AJIs yHaIuxcst 001eo0pa3oBaTesIbHBIX YUPEkKACHU/
A.T' Mep3insk, B.b.ITonouckuii, M.C.fxup. — M :Benrana-I"pad, 2017.

Anrebpa: 7 knacc: TMAaKTHYECKHe MaTepralibl: COOPHUK 33a]a4 M KOHTPOJIbHBIX paboT/
A.I''Mep3snsik, B.b.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2017

Anrebpa: 7 xiacc: Meroauueckoe nmocooue/E.B.bynko, A.I'.Mep3msik, B.b.ITonoHckuti,
M.C.Axup. — M :Benrtana-I'pad, 2017.

Anrebpa: 8 kinacc: yueOHUK AJIs ydaluxcsi o01ieo0pa3oBaTeIbHbIX YUpEKISHUN/
A.I''Mep3snsik, B.b.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2017

Anrebpa: 8 kinacc: AUIaKTHUECKHE MaTepuaibl: COOPHHUK 3a7jad U KOHTPOJIbHBIX padboT/
A.I''Mep3nsx, B.B.ITononckuii, M.C.Axup. — M :Benrana-I'pad, 2017.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Anrebpa: 8 kinacc: Meronuueckoe nocooue/E.B.bynko, A.I'.Mep3sik, B.b.Ilononckwuii,
M.C Sxup. — M :Benrana-I'pad, 2017.

Anrebpa: 9 kimacc: y4eOHUK JUIs yqaluxcs 001eo0pa3oBaTebHbIX YUpExKISHU/
A.T" . Mep3insk, B.b.ITonouckuit, M.C.Sxup. — M :Benrana-I"pad, 2017.

Anrebpa: 9 kinacc: TuIaKTHYECKHE MaTepralibl: COOPHUK 33a7a4 M KOHTPOJIHBIX paboT/
A.I''Mep3isk, B.B.ITononckuii, M.C.Axup. — M :Benrana-I'pad, 2017.

Anrebpa: 9 knacc: metonuueckoe nocooue/E.B.bynko, A.I'.Mep3nsk, B.b.ITonoxckwid,
M.C.Axup. — M :Benrtana-I'pad, 2017.

I'eomeTpus: 7 knacce: yueOHUK AJIs ydaluxcst 001eo0pa3oBaTeIbHbIX

mko/ A.I'.Mep3nsk, B.b.Ilononckwnii, M.C.SIkup.- M:Benrana-I'pad,2017.
I'eomeTpus: 7 knace: TuAAKTUUYECKHE MaTEpUalbl: COOPHUK 33]1a4 U KOHTPOJIbHBIX paboT/
A.I'.'Mep3mnsxk, B.b.ITonmorckuit, M.C.fxup.- M:Benrana-I'pad,2017.

I'eomerpus: 7 knacc: pabouune terpanu Nel,2/ A.I'.Mepainsk, B.b.Ilononckuid,
M.C.Axup.- M:Benrana-I'pad,2017.

I'eomerpust: 7 kiacc: meronuueckoe nocooue/E.B.by1iko,

A.I"'Mepansik, B.b.ITonounckuit, M.C.Sxup.- M:Benrtana-I'pad,2017.

['eomerpus: 8 kacc: yueOHUK AJisl ydamuxcsi 001eo0pa3oBaTeIbHbIX

mkot/ A.I'.Mep3isik, B.B.Ilononckwmii, M.C.Skup.- M:Benrana-I'pad,2017.
I'eometpus: 8 kiace: qTUAAKTHYECKHE MaTepUalbl: COOPHUK 33]1a4 U KOHTPOJIBHBIX paboT/
A.I" ' Mep3msik, B.b.ITonorckuii, M.C.Skup.- M:Benrtana-I'pad,2013.

I'eomerpus: 8 kiacc: padbouune Terpanu Nel,2/ A.I'.Mep3isk,

B.B.ITonouckuii, M.C.Skup.- M:Benrana-I'pad,2013.

I'eomerpust: 8 kiacc: meronuueckoe nmocooue/E.B.byiko, A.I'.Mep3msik,
B.B.ITonouckuii, M.C.SIkup.- M:Benrana-I'pad,2013.

I'eomerpus: 9 knacc: yueOHUK AJisl ydamuxcsi 001eo0pa3oBaTebHbIX

mkon/ A.I'.Mepansik, B.b.ITononckuit, M.C.Sxup.- M:Benrtana-I'pad,2014.
I'eomeTpus: 9 knacc: TUAAKTHYECKHE MaTEepUalIbl: COOPHUK 3a]a4 U KOHTPOJIBHBIX padboT/
AT Mepansik, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I"pad,2014.

I'eometpus: 9 knacc: padoune terpaau Nel,2/ A.I'.Mep3isik,

B.b.ITonouckuii, M.C.fkup.- M:Benrana-I'pad,2014.

I'eomerpust: 9 kiacc: meronuueckoe nocooue/E.B.byiiko, A.I'. Mep3iik,
B.b.ITonouckuit, M.C.Skup.- M:Benrana-I'pag,2014.

Cnpaeounbvie nocoous, HAYYHO-NONYIAPHAA U UCHOPUYECKAA TUmepamypa
1. baspun U,U,, ®pudyc E.A. Crapunnsie 3anaun. — M: IIpocsemmenue, 1994.
2. T'aBpunona T./I. 3anumarenbHas maremaruka : 5-11 knaccel. — Bonrorpaa: Yuurens,
2008.
3. Jlesurac I'.I'. Hectannaptasie 3anaun no matemaruke. — M.: MIJIEKCA, 2007
4. ®dapkoB A.B. Marematuueckue onuMnuajsl B mkose: 5-11 kimacceel. — M.: Alipuc-
ITpecc, 2005.
5.http://www.kvant.info/ XKypnan «KBant»
6.1Tuuyeun JI.@. 3a crpanunamu yueOnuka anredpsl. — M. : [Ipocsemenue, 2010
7.I'yces B.A. CoopHuk 3a1a4 1o reometpuu:5-9 kiaccol.-M:Onukc 21 Bex:Mup u oOpa-
3oBanme,2005
8.11ouia /[»c. Kak pemrare 3amauy? — M.:Ilpocsemenwne, 1975.
9. Ulapvieun U.D.,Epeanscuesa JI.H. Harnaanas reomerpus. — M.:MHUPOC, 1995.



Ileuammnuie nocoousn
1.Tabauue! 10 MaTeMaTHKe I 5-6 KIIaccoB.
2.Tabnuib! o anredpe amns 7-9 kiraccos.
3.TaGmu1re! Mo reoMeTpuu i 7-9 KiraccoB
4.IlopTpeThl BHIAAIOUIUXCS JACSITENIe MAaTEMATUKU.

Hnpopmayuonnvie cpeocmea

1. «Kapman 115 yuntens matematukm» http://karmanform.ucoz.ru.

2. 51 uny Ha ypok MatemMaTuku (MeTomudeckue paspadorku): Www.festival.1sepember.ru

3.®OIHUOP http://www.fcior.edu.ru u EK ITIOP http://school-collection.edu.ru.

4.CVII (coBpeMEHHBII YUUTEIbCKUN TOPTAI)

http://easyen.ru/? openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aByu. Mudo Meroanueckas oubnmmoreka http://www.zavuch.info/methodlib/5/

6. Ypoku — KoHCTIeKThl WWW.pedsovet.ru

7.J10Cbe HIKOJIBHOTO YYUTENsI MAaTEMaTUKU

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea odyuenus
1. Kowmmerotep.
2. MynbTUMEINAPOCKTOP.
3. DkpaH.

Yueono-npakmuueckoe u yueono-nadopamopnoe ooopyoosanue
Jlocka MarHuTHas ¢ KOOPAMHATHON CETKOM.
Ha6op 1udp, OykB, 3HAKOB Ui CpeAHEN IIKOJbI.
HaGopsr «Yactu nenoro Ha kpyre». «IIpocTsie 1po0u».
Hab6ops! reomeTpuyeckux Ted.
KomrmuiekT uepT&XHBIX HHCTPYMEHTOB ( KJIACCHBIX): JTMHEIKA, TPAHCTIOPTHUD,
yronbHUK(  u© V2ObHUK YUPKYb
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