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IMosicuuTeIBLHAS 3aIMCKA

PaGouass mporpamma mno Mmarematuke g oOydaroummxcs 5-9 kiaccoB pa3pabotana Ha ocHoBe DenepanbHOr0 TroCyIapCTBEHHOIO
00pa3oBaTENBHOIO CTAaHAApTa OCHOBHOTO oOO0IIero o0pa3oBaHHs C Y4YETOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAaHHMA, TNPEABABISIEMBIX K
MaTeMaTHYeCKOMYy O00pa3oBaHUIO, M TPAAMLUNA POCCUICKOrO 00pa30BaHHsA, KOTOpbIE OOECHEYMBAIOT OBJA/IEHUE KIIFOYEBHIMHU KOMIIETCHIIMSIMU,
COCTABIISIIOLUIMMH OCHOBY JIJISi HEMpPEPBIBHOTO 00pa3oBaHUS M CaMOPa3BUTHSA, a TaKkKe MEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JHUYHOCTHOTO U
MO3HABATENIBHOTO Pa3BUTHS o0yuarouuxcs. B paboyeil mporpamme y4TeHbl uaeu U nojioxkenns KoHuenmuu pa3BUTHs MaTeMaTHYeCKOro 00pa3oBaHUs
B Poccuiickoit deneparuu. OCHOBHBIC IMHUM COJEP)KaHUSI Kypca MaTeMaTHKHU B 5-9 kimaccax: «Hucia v BeIUUCIEHUs», «Anredpa» («Anredpandeckue
BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY), «DyHKIUN», «I"eomerpus» («I'eomerpuyeckie GUTypsl U UX CBOWCTBaY, «M3MepeHrne reoMeTpudec Kux
BEJIMYUHY»), «BeposaTHOCTh U cTaTucThKa». B cooTBeTcTBHM ¢ DenepaibHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O OOIIETO
00pa3oBaHMs MaTEeMaTHKa SBISIETCS 00s13aTEILHBIM IPEMETOM Ha TAHHOM YPOBHE 00pa30BaHUsI.

Jlannast paboyasi mporpaMma OpUEHTUPOBAaHA Ha yJalluxcs 5-9 KJ1accoB U peain3yeTcsi Ha OCHOBE CIEAYIOUIUX TOKYMEHTOB:

- ®@epepanpHoro ['ocymapcTBEHHOTO 00pa30BAaTENBHOIO CTaHIAPTAa OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTBEPKAEHHOTO IMPHUKA30M
MunuctepctBa oopazoBanus u Hayku PD ot 17.12. 2010r. Ne1897;

- [IpumepHOil mporpamMmel o0 MateMaTHke 5-9 kimaccel pazpadorannoit A.A.Kysnenoseim, M.B. PepkakoBeiM, A.M.KoHgakoBeIM

- OeepalIbHOTO TEpPEUHsT YUeOHHKOB, PEKOMEHIOBAaHHBIX (IOMYIIEHHBIX) MUHUCTEPCTBOM 00pazoBaHus U Hayku P® k MCHOIb30BaHUIO B
o0pa3oBaTeILHOM IpoIiecce B 00IIe00pa30BaTEeIbHBIX YIPEIKIACHHSIX.

- IPOrpaMMBI 110 KypCy MaTeMaTHKU 5—9 KJIaccoB, CO3JaHHOW Ha OCHOBE €JUHOW KOHILEMIMM MpENnojaBaHusl MATEMAaTUKHA B CPEIHEH LIKOIIE,
pazpabotannoit A.I'. Mepznskom, B.b. ITononckum, M.C. Slkupom — aBTOopamMu yueOHUKOB, BKIIOYEHHBIX B CUCTEMY «AJITOPUTM yCIeXay;

- CTaHJapTa OCHOBHOI'O 0011ero 00pa30BaHuUs 110 MaTEMATHKE;

[Iporpamma cooTBeTcTBYeT yueOHUKY «Marematuka» st 5-9 kimaccoB oOpazoBarenbHbIX yupexaenuit /A.I°. Mepsmsk, B.b. Tlomonckuii,
M.C. Sxup, E.B. bByuiko. — M. :Benrana-I'pag, 2021 r.

[IporpaMMma o mareMaTuke cocTaBjieHa Ha ocHOBe DYyHIaMEHTAIBHOTO pa CoAepKaHusl 001Iero oopa3oBaHusi, TpPeOOBAaHUN K pe3ylbTaTaM
OCBOEHHUS 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa30BaHus, MPEICTABICHHBIX B (heepalbHOM IOCYJapCTBEHHOM CTaHAapTe OCHOBHOTO
oOmrero oOpa3oBaHusi ¢ y4€TOM MPEEMCTBEHHOCTH C [IpuMepHBIMU TporpamMMaMu JIsi HA4aJbHOTO 00IIero oOpa3oBaHus MO MaTeMaTuke. B Helt
TaKXKe YYUTBHIBAIOTCA JIOMMHUpYIOIIME UIeu M mosoxkeHus IIporpammbl pazButus U (GOpMUPOBaHMS YHUBEPCAIbHBIX YY€OHBIX OEHCTBUH s
OCHOBHOT'O 00111ero 00pa3oBaHus, KOTOpbIe oOecrneunBaoT (GOPMUPOBAHUE POCCHUICKON TIpa)TaHCKONW HIEHTUYHOCTH, KOMMYHUKATUBHBIX KauecTB
JIMYHOCTH, U CIIOCOOCTBYIOT ()OPMHUPOBAHUIO KITFOUEBOW KOMIETEHIIMH — YMEHUIO YUUMbCAL.

Kypc marematuku 5-9 kiaccoB siBisieTcss (pyHIAMEHTOM JUIsi MaTeMaTU4YecKoro oOpa3oBaHMs M Pa3BUTHS IIKOJIbHUKOB, JTOMUHHUPYIOIIEH
¢byHKIMEH MpU ero U3yuyeHHH B 3TOM BO3pacTe SBISETCS MHTEUIEKTyalbHOE pa3BUTHE ydammxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHUH
HOBBIX M paHee YCBOEHHBIX 3HAHUM, 00s3aTENIbHBIX U JIOTOJIHUTEIBHBIX TEM JJI U3YyUEHHUs, a TaKKe€ YYUTHIBAET BO3PACTHBIE U MHAMBHUAYaJIbHbIE
0COOEHHOCTH YCBOEHHSI 3HAHUHN YUaIIUMUCS.



[TpakTideckass 3HAYMMOCTh IIKOJBHOTO Kypca TeoMeTpuu 7-9 KIacCOB COCTOMT B TOM, UYTO NPEAMETOM €€ H3yUeHUsS SBISIOTCS
MPOCTPAHCTBEHHBIC JOPMBI U KOJIMYECCTBEHHBIC OTHOIICHHUSI peallbHOTO MUpa. B coBpeMeHHOM 00IecTBe MaTeMaTHUECKas MOATOTOBKA HEOOX0qrMa
Ka)KJOMY Y€JIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax 4eTOBEUECKON NeITeTbHOCTH.

['eomerpust sABISICTCS OJHMM W3 OMOPHBIX MIKOJBHBIX MPEAMETOB. ['eOMeTpHUYeCKUEe 3HAHUS U YMEHHsI HEOOXOIMMBI Ul M3y4CHHS APYTHX
IIKOJIHBIX JUCHHILTUH ((hu3uka, reorpadus, XuMus, THPOpMaTHKA U JIp. ).

OnHO# M3 OCHOBHBIX IIEJICH M3YYCHUSI TEOMETPHUH SBJISICTCS Pa3BUTHE MBIIUICHUS, TIPEXK/IE BCEro (POPMHUPOBaHUE a0CTPAKTHOTO MBINUICHUS. B
MpoLecce M3y4eHHsS] TeOMETpUH (POPMHUPYIOTCS JIOTUYECKOE M AJTOPUTMHYECKOE MBIIUICHUE, a TaKXKe TaKhe KauyecTBa MBIIUICHUS, KaK CHJIa |
rHOKOCTh, KOHCTPYKTUBHOCTh WM KPUTHYHOCThH. [l ajmantanuu B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE BaXKHBIM (aKTOPOM SIBISIETCS
(dbopMHpOBaHHE MATEMaTUYECKOTO CTHJIS MBIIUICHUS, BKIFOYAIONICT0 B ceOs MHIYKIUIO M JEAYKIUIO, 0000IIeHNE U KOHKPETH3alluio, aHalu3 U
CHHTE3, KJIacCU(UKAINIO U CUCTEMATH3AIHI0, a0CTParupoOBaHNEe M aHAIOTHIO.

OO0yyeHne reoMeTpun AaET BO3MOXKHOCTh IIKOJIbHUKAM HAaY4YUThCS TUIAHUPOBATH CBOIO JESTENbHOCTh, KPUTUUECKU OLEHUBAThH €€, MPUHUMATh
CaMOCTOSITEIIbHBIC PEIICHUS, OTCTANBATh CBOM B3TJISAIbI U YOCKICHUS.

B mporecce u3yueHUs T€OMETPUM IKOJBHHKH Y4YaTCsl HM3JIaraTh CBOM MBICIM SICHO W HWCYEPIBIBAIOIIC, MPUOOPETAIOT HAaBBIKH YETKOTO
BBITIOJTHEHUS MATEMATHYECKUX 3aIMCEH, TIPU STOM HCIIOJIb30BAaHHE MATEMAaTHIECKOTO S3bIKA IMO3BOJISET Pa3BUBATh y YUAIIUXCS TPAMOTHYIO YCTHYIO H
MUCHbMECHHYIO PEUb.

3HAKOMCTBO C MCTOPHEH Pa3BUTHS FT€OMETPHH KaK HAyKH (OPMUPYET y YUAIIUXCSI MPEACTABICHUS O TECOMETPUH KaK YacTH 00IIeUeI0BeUeCKOM
KYJIbTYPBI.

3HAYUTEIIPHOE BHIMAHHUE B M3JI0KEHUH TEOPETUICCKOT0 MaTepHaja Kypca YACNSeTCs er0 MOTHBAIIUU, PACKPBITUIO CYTH OCHOBHBIX IMOHSTHH,
uaeit, meronoB. OOydyeHHe MOCTPOEHO Ha 0a3e TEOPUH PA3BUBAIOLIETO OOYUEHHsS, YTO JOCTUTAETCS OCOOEHHOCTSIMH H3JI0KEHHSI TEOPETUYECKOTO
MaTepHuaia U yrnpaKHEHHsIMA Ha CpaBHEHUE, aHAJIN3, BBIJEIICHIE TJIABHOTO, YCTAHOBIICEHUE CBSA3CH, KIACCU(PHUKAIHIO, JOKA3aTEIbCTBO, 0000IIeHUE U
cucremaruzanuio. Ocobo aKIEHTUPYIOTCS COAEPIKATENBHOE PACKPBITHE MAaTEMAaTUYECKUX MOHATUH, TOJKOBAHUE CYIITHOCTH MaTEMaTHUYECKUX METOJIOB
1 00J1aCTH WX TPUMEHEHUs, JEMOHCTPAIUS BO3MOXKHOCTEH NMPUMEHEHHUSI TCOPETHUSCKUX 3HAHWHU JUIs PEIICHUs Pa3HOOOPAa3HBIX 3a/1a4 MPUKIIATHOTO
xapaktepa. Oco3HaHue OOIIETo, CYIIECTBEHHOTO SBIISETCS OCHOBHOM 0a30ii A peuieHus ynpaxHeHH. BaxxHO mpUBOIUTH JeTalbHbIE MOSCHEHUS K
PEIICHUIO THITOBBIX YIPAXKHEHHA. DTHM PACKPBIBACTCS CYTh METOJQ, MPEJIaraeTcs ajrOpPUTM WM IBPHUCTHYECKAs CXEeMa PEIICHUS YIIPaKHCHHH
ONPEAEIEHHOTO THIIA.

Hesn kypca:
W3y4eHre MaTeMaTHKU B OCHOBHOW IIKOJIE HAIIPABIEHO Ha JOCTH)KEHUE CIECIYIOIINX LIEJIEH:

1) B HanpaBJIeHUM JTUYHOCTHOIO PA3BUTHSA
® Pa3BUTHE JIOTHYCCKOTO U KPUTHYCCKOT'O MBILNIJICHUSA, KYJIbBTYPBI pCUH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPUMCHTY,



* (hopMUpOBaAHME Y YUALIUXCS MHTEIJICKTYAIbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOIOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB,
BBITEKAIOUINX U3 OOBIZICHHOT'O OIIbITA,

* BOCIIUTAHUE KAueCTB JJMYHOCTH, 00ECIICUNBAIOIINX COLIMATIBHYIO0 MOOMIBHOCTD, CIIOCOOHOCTh TPUHUMATh CAMOCTOSITENILHBIC PEIICHUS;

* popMHUpOBaHUE KAUECTB MBIIIJICHHS, HEOOXOIUMBIX JJIs aAaNTalliid B COBPEMEHHOM MH(OPMAaIIMOHHOM OOIIECTBE;

. pa3BuTue UHTEpeca K MaTE€MaTHYECKOMY TBOPYECTBY u MaTEeMaTUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeAMeTHOM HANPABJIECHUH

* (¢opMUpOBaHHE TPEACTABICHUN O MaTeMaTHKE KaK 4YacTh OOIeYeIOBEYECKOW KyJIbTYphl, O 3HAUMMOCTH MAaTeMaTUKH B Pa3BUTUU
LMBUIM3ALUU U COBPEMEHHOT0 O0IIEeCTBa;

* pa3BUTHE NPEACTABICHHN O MaTeMaTHKEe Kak (opMe OmMUCaHUs W METOJEe ITO3HAHMS JICUCTBUTEIIBHOCTH, CO3JaHHE YCJIOBUH A
MPUOOpPETEHUs IEPBOHAYATILHOTO OMBITa MATEMATUYECKOTO MOJICIIMPOBAHHS,

* (dopmupoBaHue OOMMX CHOCOOOB WHTEIUICKTYAIBHONW JEATEIBHOCTH, XapaKTePHBIX JUISI MATEMATHKU W  SBJSFOIIMXCS OCHOBOU
[103HABATEIbHOU KYJIbTYDBI, 3HAYMMOMU JUISL Pa3JIMYHBIX cdep YeJI0BEUECKOU JIEATEIIbHOCTH;

3) B IpeJAMeTHOM HaNpaBJIeHNH

¢ OBJIAACHUC MATCMATHUYCCKUMH 3HAHUAMU U YMCHUAMU, H€O6XOZII/IMI>IMI/I IJid IPOAOJIKCHUA 06yqu1/191 B CTapHI€I71 IIKOJIC HWIJIIU HWHBIX
00111e00pa30BaTEIbHBIX YUPEKACHUAX, U3YUECHUS CMEKHBIX TUCIUILINH, TPUMEHEHHS B TTOBCETHEBHOM KU3HU;

¢ CO3a1aHuc Q)YHIIaMCHTa A1 MaTCMaTH4YC€CKOIro pa3BUTHA, q)OpMI/IpOBaHI/ISI MCXAaHMU3MOB MBIINUJICHUSA, XapaKTCPHBIX IJIid MaTeMaTUUECKOHU
NEeSATEIbHOCTH.

[IpakTHyeckas 3HAYMMOCTH IIKOJBHOTO Kypca MaTeMaTHKH 5-9  KIIacCOB COCTOMT B TOM, YTO MPEAMETOM €€ H3YUCHHsS SIBISIFOTCS
MIPOCTPAHCTBEHHbIE (DOPMBI U KOJIMYECTBEHHbIE OTHOILIEHUS peaJlbHOro Mupa. B coBpeMeHHOM Mupe MaTemaThuyeckas IMOJIrOTOBKa HEoO0Xoauma
Ka)XJIOMy YeJIOBEeKY, TaK KaK MaTeMaTHKa IMPUCYTCTBYET BO BCeX chepax 4eTOBEUECKON e TeTbHOCTH.

Maremaruka sBisieTcs OIHHM M3 OIMMOPHBIX MIKOJBbHBIX MPECIMETOB. MaremaTndeckue 3HaHUS U YMCHUA HGO6XOHI/IMLI AJI U3YUCHUA anre6pLI n
TEOMETPHUH B CTAPIIMX KJIACCAX, a TAKKE JUTS U3YYCHUST CMEKHBIX TUCIUTIIHH.

OpHoM U3 OCHOBHBIX 1€JIel U3Y4YEeHHS MaTEMATHKH SIBJISIETCS] pa3BUTHE MBILUICHUS, IPEX/IE BCETo (OPMUPOBAHNS a0OCTPAKTHOTO MBIIIICHUSI.

B mpomecce m3yueHHss MaTeMaTUKU Takke (OPMUPYIOTCS M TaKWe KadyecTBa MBINUICHHS, KaK CHJIa M THOKOCTb, KOHCTPYKTHBHOCTH H
KPUTHYHOCTD.

B mporecce n3yueHus MaTeMaTHKH YYEHHKH 5-9 KIIACCOB y4aTrcsl M3JlaraTh CBOM MBICIH SICHO M MCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKU
4ETKOIro 1 rpaMOTHOTI'O BBIITOJIHCHUA MAaTEMATUUCCKHUX SaHHCGﬁ, IIpU 5TOM HCIIOJB30BAHNEC MAaTCMATUUYCCKOT'O A3bIKA IMMO3BOJIACT pa3BUBATh Yy YUallUXCs
IPaMOTHYIO YCTHYIO H TUCBMEHHYIO PEUb.

3HAKOMCTBO C HCTOpHEH pa3BUTHUS MaTEeMaTHKM Kak Hayku (OopMHpyeT y ydalquxcs MpeICcTaBiIeHHsT O MaTeMaTHKe KaK 4YacTH
00111€4eTI0BEYECKON KYIbTYPHI.



3HAYUTENLHOE BHUMAHHUE B U3JIOKEHUHU TCOPCTUUCCKOIr0o MaTcpualia Kypca yACIsACTCA €0 MOTUBAIIUU, PACKPBITHIO CYTU OCHOBHBIX HOHSITI/II\/'I,
uzaen, merogoB. OOydeHHe MOCTPOSHO Ha 0a3e TEOpPHH Pa3BUBAIONICTO OOYUYEHHsI, YTO JOCTUTAeTCs OCOOCHHOCTSMH H3JIOKEHHS TEOPETHUECKOTO
MaTepHuaia ¥ yrnpaKHCHUsIMU Ha CPaBHEHUE, aHAJIH3, BBIJICJICHHE TJIABHOTO, YCTAHOBJICHUE CBsI3€H, Ki1acCu(pUKaAINIO, 0000IEHHE U CUCTEMAaTU3AIHIO.
Oco00 aKkIEHTUPYETCS COACPIKATEILHOE PACKPHITHE MATEMaTHUECKUX IMOHATHUH, TOJKOBAHHE CYIIHOCTH MAaTEMAaTHYECKHMX METOJOB M OOJIACTH HX
MMPUMCHCHUS, JEMOHCTPALlUs BO3MOJKHOCTEH MNPHUMCHCHUSA TCOPECTUUCCKUX 3HAHUU IJIg pCIICHUS 3ada4 IPUKIIAJHOI0 XapaKTepa, HaIpuMep, pCuICHUC
TEKCTOBBIX 3ajla4, JCHEKHbBIC M IPOIEHTHBIC pPacueThl, YMEHHE I0JIb30BaThCS KOJIMUYECTBEHHOW WH(pOpMAIMel, MPEJACTABICHHOW B Pa3IMYHBIX
dbopMax, ymMeHue «auTaTh» rpaduku. OcozHaHue 0OIIEro, CYIMECTBEHHOTO SBISICTCS OCHOBHOM 0a30i JUIsl pelieHus ypaXHeHd. BaxkHO TPUBOIUTH
JeTalbHbIC TIOSCHEHHS K PEIICHHUIO TUITOBBIX YIPaXXHEHUNA. DTUM PACKPBIBACTCS CYyTh METOJIA, MMOAX0/1a, IPEIaracTcs ajlrOPUTM WA dBPUCTUYECKAs
cxema pelieHusl YIpaXKHEHUH ONpeeTICHHOTO TUTIA.

C TOuYKM 3peHusl BOCIIUTAHUS TBOPUECKON JIMYHOCTH, OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIIJICHUS YYalIUXCs, KPOME aIrOPUTMUUYECKUX
YMEHUH U HaBBIKOB, KOTOPbIE C(HOPMYITUPOBAHBI B CTAaHAAPTHBIX MpaBUiaX, GopMyliaXx ¥ arOpUTMax JCHCTBHIA, BOIILTH IBPUCTHUCCKUE TPUEMBI KaK
o01Iero, Tak ¥ KOHKPETHOTO XapakTepa. DTU MPUEMBI, B YaCTHOCTH, (POPMHUPYIOTCS TPU TOUCKE PEIISHHs 3aad BBICIINX YPOBHEH ciokHOCTH. JlJist
aJlanTalud B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE BaXKHBIM (HAaKTOPOM SBISICTCS (POPMUPOBAHUE MATEMAaTHYECKOTO CTHIIS MBIILICHHUS,
BKJIIOYAMOIIee B Ce0S WHAYKIUIO M JACAYKIWIO, O0OOIIEHHWE M KOHKPETHU3alHWIO, aHalu3 M CHHTE3, KIacCH(PUKAIMI0 M CHCTEMaTHU3alUIO,
a0CTparupoBaHue U aHAJIOTHUIO.

O6y‘~IeHI/IC MaTeMaTHUuKN I[aéT BO3MOXHOCTL IIKOJbHUKAM HAYYUTLCA INJIAHUPOBATH CBOKO ACATCIIBHOCTb, KPUTUUYCCKHM OLCHHUBATHL CBOIO
IS TEeIbHOCTh, IPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUS, OTCTaUBaTh CBOU B3TJISIbI U YOCIKICHHUSI.

3HAKOMCTBO C HCTOpUEH pa3BUTHUSI MaTEeMaTHKM Kak Hayku (QOpPMHUpPYET Yy Yydalluxcsl IPEACTaBICHUS O MaTeMaTHKEe KaK YacTH
00111€4eTI0BEYECKON KYIbTYPHI.

3HAaYNTEILHOE BHUMAHNE B MU3JIOKEHUU TCOPCTUUCCKOro Marcepuajia Kypca yaACaa€TCda €ro MOTUBAllUU, PACKPBITHIO CYTU OCHOBHBIX HOHHTI/Iﬁ,
uzaen, meronoB. OOyyeHHe MOCTPOEHO Ha 0a3ze TEOpHM pa3BUBAIOIIETO OOyUYEHHsI, YTO JOCTUraeTcss OCOOEHHOCTSAMH M3JI0KEHHS TEOPEeTHUECKOTO
MaTepualia ¥ yrnpaKHEeHHsIMHA Ha CpPaBHEHUE, aHAJIN3, BBIJICJICHIE TIIABHOTO, YCTAHOBJICHUE CBSI3€H, KiIacCU(pUKAINIO, 0000IIEHIE U CHUCTEMAaTU3AIHIO.
Oco00 akIeHTHpyeTCs CoAepKaTelbHOe PACKPHITHE MAaTEMaTHYECKHX IMOHSATHH, TOJKOBAHHE CYIIHOCTH MAaT€MaTHYECKUX METOJOB U OOJIACTH HX
IMPUMCECHCHUS, JEMOHCTPALUs BO3MOXKHOCTEH MPUMCEHCHUSA TCOPETUUCCKUX 3HAaHUU AJIg pCICHUS 3aaa4 IMPUKIIAJHOI0 XapakTepa, HaupuMep, pCuiCcHue
TEKCTOBBIX 3a/lay, JICHEXKHBIE W MPOILIEHTHBIE pacueThl, YMEHHE MOJb30BaThCA KOJUYECTBEHHON HH(pOpMAaIUell, MpeACcTaBIeHHOW B Pa3IUYHBIX
dbopmax, ymMeHue «uutath» rpadguku. Oco3zHanue oOIIEero, CyIEeCTBEHHOTO SBJISIETCSI OCHOBHOM 0a30 ISl pelIeHus yIpaKHeHHH. BaxHo MPUBOAUTD
JeTalbHbIe TIOSICHEHHUS K PEIICHUIO TUIOBBIX YIPaXXHEHUH. DTUM pacKphIBa€TCA CYTh METO/a, MOAX0/1a, MPEAsIaraeTcs alrOPUTM WM IBPUCTHYECKAS
CXeMa pelIeHus YIPa)KHEHUW ONPEETIEHHOIO THIIA.

O0mas xapakTepucTuKa Kypca MaTeMaTHKH B 5-9 ki1accax

CopepxaHuie MaTeMaTH4eckoro oopa3oBanus B 5-9 kjaccax MpeACcTaBIe€HO B BUJE CIENYIONINX COAEPKATEIbHBIX pa3AenoB: «Apugpmemuxa,
«Hucnosvie u OykeenHnvie evipadicenusn. Ypaenenusn», «leomempuueckue ¢ucypvi. Himepenue eomempuueckux 6eauduny», «InemeHmbl



cmamucmuku, eepoamuocmu. Kombunamopnvie 3adauu», «Mamemamuka 6 ucmopuueckom pazeumuun.n,nAnzeopayn, «Yucnosvie
MHOMcecmeay, « DynKkyuuy, «Inemenmst NPUKIAOHOU MAMEMAMUKW), «Anzedpa 6 ucmopuueckom pazeumuu)

Conepxxkanne paznena «Apugpmemuxa» ciyXut 0a3od s JNaJbHEHIIEr0 M3YUYEHUsS yYalIUMHUCS MATEMAaTUKU U CMEXHBIX JUCHHUILIUH,
CHOCOOCTBYET Pa3BUTHIO BBIUMCIUTENBHOM KYIbTYPbl U JIOTUYECKOTO MBINUICHHS, (JOPMUPOBAHUIO YMEHHSI IMOJIb30BAThCA AITOPUTMAMH, a TaKKe
NpUOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B TIOBCEAHEBHOM XKU3HU. Pa3BUTHE MOHATHS O YHCIE CBA3AHO C M3YYEHHUEM PAIlMOHAIBHBIX
Yrcell: HaTypaJibHBIX YHCENl, OOBIKHOBEHHBIX U JAECATUYHBIX IPOOEH, MONOKUTEIbHBIX U OTPULIATEIbHBIX YUCEIL.

Copnepxanue pasnena «Hucnosvie u Oykeennvie gviparxcenusn. Ypaenenusa» GopMHpPYET 3HAHUS O MaTeMaTH4ecKoM si3bike. CylecTBeHHas
POJIb MPHU ATOM OTBOJAUTCS OBJIAJICHUIO (POPMAIBHBIM anmaparoM OYKBEHHOIO McuucieHus. M3ydeHue Marepuana cnocoOCTByeT (HOpMHUPOBAHUIO Y
yyalmxcs MaTeMaTHUeCKOro anmnapara peuleH s 3a/1a4 ¢ IOMOIIbI0 YPaBHEHUH.

Conepxanne pazaena «I eomempuueckue ¢pueypol.  Himepenus zceomempuueckux eenuuun» (QOPMUPYET Y YYANIMXCS TOHSTHS
TreOMETPUUYECKUX (QUIyp Ha IUIOCKOCTM M B MPOCTPAHCTBE,  3aKJIaJbIBA€T OCHOBBI (DOPMHPOBAHUS TEOMETPUUYECKONW «pEeuH», pa3BHBAET
IIPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHUECKOE MBIIIJICHUE.

Cogepxanue paznena «emeHmsl Cmamucmuku, eepoamuocmu. Komounamopnole 3adauuy» - 00s3aTeNbHBI KOMIIOHEHT HIKOJIBHOTO
00pa3oBaHMs, YCHJIMBAIOIIMK €ro NMPUKIATHOEC M NPAKTUYECKOe 3HAueHHE. JTOT MaTepuall HEOoOXOAWM, MPEeXIe BCero, s (HOPMUPOBAHHSA Y
yyanmxcs (pyHKIMOHAIBHON TPaMOTHOCTH, YMEHHsI BOCIPUHUMATh M KPUTUYECKU aHAIM3HPOBATh HMH(POPMAIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
¢dopmax, TOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEATbHBIX 3aBUCHMOCTEH, HMPOHM3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIE pacdyérhl. V3ydenue
OCHOB KOMOWHATOPUKHU TO3BOJIUT yYalIeMyCs OCYILECTBISATh PACCMOTPEHHE CIIy4aeB, epedop BapuaHTOB, B TOM YUCIIE B MPOCTEHUIIUX MPUKIATHBIX
3a/1a4ax.

Paznen «Mamemamuka ¢ ucmopuueckom pazeumuu» TpeAHA3HAYeH JUI1 (HOPMHUPOBAHMUS MPEJCTABICHUH O MaTeMaTHKE Kak 4YacTh
YeJIOBEYECKON KYIBTYpPHI, ISl OOMIETO Pa3BUTHS LIKOJBHUKOB, U CO3aHUS KYJIbTYPHO-UCTOPUYECKON cpeabl oOydenus. Ha Hero He BbImensieTcs
CMELUAIBbHBIX YPOKOB, YCBOEHHE €r0 HE KOHTPOJIUPYETCs, HO CO/IEpKaHUe 3TOT0 pasjiesia OpraHuYHO MPHUCYTCTBYET B yUeOHOM Mpoliecce Kak CBOEro
poJia ryMaHUTApHBIN (OH MPU paCCMOTPEHUH IPOOIEMAaTHKH OCHOBHOTO COJIEPKaHHSI MAaTEMAaTHIECKOTO 0Opa30BaHMUS.

Copnepxanue pasnena «Ancedpa» cnocoOCTBYeT (GOPMHUPOBAHUIO Y YYALIMXCS MAaTEMAaTHYECKOIO ammapara Ui pelleHus 3a/ad U3 pa3HbIX
pa3senoB MaTeMaTHKH, CMEXKHBIX IPEIMETOB, OKPYXKAIOMEH peaqbHOCTH. SI3BIK anreOpbl MOTYEPKUBACT 3HAYEHHWE MATEeMAaTUKH Kak S3bIKa JUIS
MOCTPOCHHUSI MaTEeMaTUYECKUX MoOJeNiell MpoleccoB W SABICHUH pealbHOro Mupa. B 3amaunm u3yueHHst anreOpbl BXOIAT TaKXkKe pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOMMOT0, B YaCTHOCTH, /Ui OCBOCHHS Kypca HH(pOPMAaTHKH, OBJIaZICHUE HABBIKAMH JISTYKTUBHBIX PACCYKICHHH.
ITpeoOpa3oBanue CUMBOJBHBIX (POPM BHOCUT cHelM(PUUYECKH BKJIaJ B pPa3BUTHE BOOOPAKEHMs YYal[UXCs, UX CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY
TBOpYECTBY. B OCHOBHOW IIKOJIe MaTephall TPYIIHAPYETCS BOKPYT PaIlMOHAIBHBIX BBIPAKEHHH, a BOIPOCHI, CBS3aHHBIC C HPPAUOHATBHBIMA
BBIPQKEHUSIMH, C TPUTOHOMETPUYECKHMMH (YHKIMSAMH M MpeoOpa3oBaHUSMH, BXOAAT B COJCpKaHME Kypca MaTeMaTUKU Ha CTaplled CTyHeHU
oOyueHus B MIKOJIE.

Paznen» Hucnosvie muorcecmeay HaueneH Ha MaTeMaTUYeCKO€ pa3BUTHE YYalIUXcs, (OPMUPOBAHUE Y HUX TOYHO, C)KATO U SICHO M3Jararb
MBICJIM B YCTHOM ¥ TMCBMEHHOM pEYHn.



Copneprxanue pazznena « @ynKyuuy HACICHO Ha MOJTyYeHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (YHKIIMU KaK BaKHEHIIeH MaTeMaTHUeCKOM
MOJIETIM JJIsi ONHUCAHMSI M HMCCIIEOBaHUS Pa3HOOOpa3HBIX MpolieccoB. M3yueHue »Toro marepuaia CrOCOOCTBYET Pa3BUTHIO Y YYalIUXCS YMEHUS
HCTIOJIB30BATh PA3IMYHbBIC S3bIKM MAaTEeMAaTUKHU (CIIOBECHBIN, CUMBOJIIMYECKHA, rpad)udeckuii), BHOCUT BKJIaA B (pOpMUpOBAaHHUE MPEACTABICHUN O POJIU
MaTe€MaTUKHU B Pa3BUTHH LIMBUIN3ALUN U KYJIbTYpPHI.

Copnepxanue pasaena «IiemMeHmyl RPUKAAOHOU MameMamuKku) PaCKpbIBAIOT IPUKIAJHOE M IPAKTUYECKOE 3HAYEHHUS MAaTEMaTUKH B
coBpeMeHHOM Mupe. Martepuai crnoco0cTByeT (pOPMUPOBAHUIO YMEHHUS MIPEICTABIATh U aHATU3UPOBATh NHGOPMAIHIO.

Paznen «Ancebpa 6 ucmopuueckom pazeumuu)» TpeAHA3HA4YaeTCs A (HOPMHUPOBAHMSA TMPEICTABICHHH O MaTeMaTHKE KaK YacTH
YeJI0BEYECKOUKYIBTYPBI, AJIsl OOIIET0 Pa3BUTUS UIKOJIBHUKOB, CO3IaHUS KYJIbTYPHO- UCTOPHUUECKOMN Cpelibl 00yUeHHs.

Llenb comepkanust pasnena «leomempusny — Ppa3BUTh Yy YyYalllUXCS MPOCTPAHCTBEHHOE BOOOPAKEHUE M JIOTUYECKOE MBIIUICHHE IMyTeM
CHCTEMAaTHYECKOT0 M3YYEHHUsS] CBOWCTB T€OMETPHUECKUX (PUTYp HA TUIOCKOCTH M B MPOCTPAHCTBE M NMPUMEHEHHUsS dTHX CBOWCTB IPU PEUICHUU 3a]ad
BBIYMCIIUTENIBHOIO U KOHCTPYKTUBHOro Xapakrepa. CyllecTBeHHas poJib IPU 3TOM OTBOJIUTCS Pa3BUTHIO N€OMETpUYECKONM HMHTyuIuu. CouyeTaHue
HarJsiJTHOCTU CO CTPOTrOCThIO SIBJISETCS HEOTHEMJIEMOM YacTbi0 I€OMETPUUYECKUX 3HaHMM. Marepuan, oTHocsamuiics k Onokam «KoopauHaTel» u
«BexTopel», B 3HAYUTENHHON CTENEHH HECceT B ce0e MeXMpeaMETHbIe 3HAHHs, KOTOpPble HAXOAAT MPUMEHEHHE KaK B Pa3IUYHBIX MaTEMaTHUECKUX
JUCLUIIIMHAX, TAaK U B CMEXKHBIX IIPEIMETAX.

CoaepxaHue Kypca reoMeTpuu B 7-9 Kiaccax MpeACTABICHO B BUJE CIEAYIOIIMX COAECPKATEIbHBIX pa3lenoB: «Ileomempuueckue guzypory,
«H3mepenue zeomempuueckux eeaudun», «Koopounamory, «Bekmopuwry, «l eomempus ¢ ucmopuueckom pazeumuuy.

Copepxanue pasnena «I eomempuueckue puzypory cayxut 6a30i Ui JanbHEHIIEro U3y4eHus yJaummucs reometpun. M3yuenue matepuana
croco0CTBYeT (POPMHUPOBAHUIO Y YUAIIUXCS 3HAHUN O TEOMETPUYECKON (Ppurype Kak BaXHEHUIIIEH MaTEeMAaTUYSCKOW MOJIETH ISl OMTMCAHMS PEATbHOTO
mupa. ['maBHas 1enb JaHHOTO paszziesia — Pa3BUTh Yy ydyalluxcs BOOOpaKEHUE U JIOTHYECKOE MBIIIJIEHHE TyTEM CUCTEMaTHUECKOTo U3y4YEeHHUsl CBOMCTB
reOMEeTPUUYECKUX (UTYp U MPUMEHEHMs 3TUX CBOWCTB MpPH PEIICHUU 3a/1ad BBIYMCIUTENIBHOIO U KOHCTPYKTUBHOIO xapakrepa. CylecTBeHHas! poJib
IIPU 3TOM OTBOJUTCS PAa3BUTHUIO FreoMeTpruecKoi HHTynIH. CoyeTaHue HarissAHOCTH ¢ (POPMaIbHO-JIOTHUECKUM MOAXO0/I0M SBIISETCS HEOThEMIIEMON
YaCThIO0 FEOMETPUYECKUX 3HAHUMU.

Copnepxanue pasnena «HMzmepenue ceomempuyeckux ¢enuquny pacuivupseT U yriayOnser MpeacTaBIeHHs yJauuxcss 00 W3MEepeHMsX AJIUH,
YIJIOB U TUIONIaAeH Guryp, cnoco0cTByeT GOPMUPOBAHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX KaK MPHU PEIICHUH T€OMETPUUYECKUX 3a/1a4, TaKk U B
[IOBCEHEBHOM KU3HHU.

Copepxanue pasznenoB «Koopounamory, «Bekmopul» paciiupseT U yriyoseT MpelCcTaBiIeHHs yJalluxcs O METOJieé KOOpJIHWHAT, pa3BUBAET
yMEHHUE NMPUMEHSATH alredpandeckuil anmnapar Ipu perieHud FreOMeTPUIEeCKUX 3a/1a, a TAKXKe 3a/1a4 CMEKHBIX JUCHUIUINH.

Paznen «l'eomempus ¢ ucmopuyeckom pazeumuuy, cojpepxaHue KOToporo (pparMeHTapHO BHEJIPEHO B M3JI0KEHHE HOBOIO MaTepuasa Kak
cBelleHUsI 00 aBTOpax M3ydaeMbIX ()aKTOB M TEOPEM, UCTOPUU HUX OTKPBITHS, MpEeIHA3HAUYeH Uil (GOpMUPOBAHUS MPEACTABICHUNA O T€OMETPHH Kak
YacTH YeJI0OBEUYECKON KyNIbTYpBbI, ISl O0IIEro pa3BUTHUS IKOJbHUKOB, JISl CO3/1aHUs KYJIbTYPHO-UCTOPHYECKON CpeIbl 00yUEeHHUS.



MecTto Kypca MaTeMaTHKH B y4e0OHOM IVIaHe
B 5-9 xnaccax yueOHbIN npenMeT «MaremaTrkay U3ydaeTcs B paMKax CISAYIOIIMX y4eOHBIX KypcoB: B 5-6 kitaccax — Kypca «MaTtemaTtukay, B 7-9
KJlaccax — KypcoB «Anrebpay, «['eomerpusi», a Takke «BeposTHOCTh M cTatucTukay». Ha m3ydyenue mareMaTHku B 5-6 Kjaccax OTBOAMTCS IO 5
y4eOHBIX YacoB B Henento B 7-9 — o 6 yacoB, Bcero 952 y4eOHBIX vaca.

TpebdoBaHusi K pe3yJbTaTaM 00y4eHHsI 1 OCBOCHHMIO COJEPKAHMS Kypca
W3ydyeHre MaTeMaTHUKU B OCHOBHOM LIKOJIE Ja€T BOZMOKHOCTH O0YUYaIOUIMMCS IOCTHYb CIEAYIOIIUX PE3yIbTaTOB Pa3BUTHSL:

B JINYHOCTHOM HAIIPABJICHUU:

1) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM W TNHUCHbMEHHON peuYM, TMOHMMAaTh CMBIC] ITOCTABJICHHON 3aja4H,
BBICTPAUBATh apI'yMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDHI;

2) KpUTUYHOCTH MBIIUICHHS, YMCHUE PACIIO3HABATD JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

3) mpezcTaBiIeHHE O MATEMAaTHUYECKOW HayKe Kak chepe ueslOBEUECKOil IesITeIbHOCTH, 00 ATarax ee pa3BUTHUs, O €€ 3HAYMMOCTH ISl Pa3BUTHSI
LMBUJIN3ALUY;

4) KpeaTHBHOCTD MBIIUICHNUS, THUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTH [TPU PELICHNH MaTEMAaTHYCCKHUX 33/1a4;

5) yMeHHe KOHTPOJIMPOBATH IIPOIIECC M PE3YIbTAT yIeOHOW MaTeMaTHIECKOI eI TeIbHOCTH;

6) CrIoCOOHOCTh K YMOIMOHATBHOMY BOCIPHATHIO MATEMATHIECKHX 00BEKTOB, 33/1a4, PEIICHU, pacCyKICHHIA;

7) BOCIMTaHHUE POCCUNCKOM rpaskJaHCKOM MIEHTUYHOCTH: MATPUOTU3MA, YBakeHUs K OTeuecTBy, OCO3HAaHHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOH HAYKU;

8) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh MU CIIOCOOHOCTh OOYYAIOMIMXCS K CaMOPa3BUTHUIO U €CaMOOOPAa30BAaHUIO HA OCHOBE
MOTHUBAIMH K 00YUYEHHIO U MTO3HAHMUIO;

9) oco3HaHHBIN BBIOOP M MOCTPOEHUE JalbHEWIIEH UHIMBUIYAIbHON TpaeKTOpUU 00pa3oBaHus Ha 6a3e OPUEHTHPOBKU B MHpe Hpodeccuil u
npoEeCCUOHATBHBIX MPEANOYTEHUH C y4ETOM YCTOMUYMBBIX IMO3HABATENbHBIX MHTEPECOB, a TAK)KE€ HAa OCHOBE (DOPMHUPOBAHUS YBAXKHUTEIHHOIO
OTHOIIEHHUS K TPYAY, Pa3BUTHUE OIbITA yU4aCTHS B COLUATIBHO 3HAYUMOM TPY/E;

10) yMeHue KOHTPOJIUPOBATh MPOLIECC U PE3YNIbTAT YUeOHOH U MaTeMaTHUECKOM NesTeIbHOCTH;

11) KpUTUYHOCTH MBILUICHUS, UHUIIMATHBA, HAXOJUUBOCTh, AKTUBHOCTD MIPH PEIICHUU T€OMETPUUYECKUX 3a/1aY;

B METAnIpeaAMETHOM HalNpaBJICHUM:

1) NEPBOHAYATIBHBIC IMPCACTABICHHUA 00 naciax m O METoJaxX MaTEMATHKH KakK 00 YHUBCPCAJIBHOM A3BIKEC HAYKHM H TCXHUKH, O CPCIACTBC
MOZACIINPOBAHUA SIBIICHUM U MMPpOLCCCOB;



2) yMEHUE BUIETh MAaTEMAaTHYECKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHOM CUTYallH B IPYTHX TUCHUILTHHAX, B OKPYKAIOIICH KU3HHU;

3) yMeHHe HaXOAUTh B PA3JIMYHBIX HCTOYHHKAX WH(OPMAIMIO, HEOOXOIUMYIO ISl PEIICHUs] MATEMAaTHUECKUX MPOOJIEM, U TIPE/-CTaBISTh e¢ B
MOHATHOW (hOpMe; IPUHUMATH PEIICHHE B YCIOBUAX HEMOIHON M M30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(OPMAIIHH;

4) yMeHHEe IOHUMATh ¥ WCIOJB30BATh MATEMATHYECKUE CPEICTBA HAINAHOCTH (rpaduku, AuarpaMMsbl, TaOJUIbBI, CXEMbl H Jp.) AJIS
WJUTFOCTPALIMK, UHTEPIIPETALlUH, apTyMEHTALUH;

5) yMeHue BBIJIBUI'aTh THIIOTE3bI IPU PEHICHUH YY€OHBIX 3a/1a4 M IOHUMATh HEOOXOAUMOCTh HX POBEPKH;

6) yMeHue NPUMEHSATh HHAYKTUBHBIC H JACYKTHBHBIC CIIOCOOBI PacCyXICHHIA, BUJCTh PAa3IMYHbIC CTPATETUHU PELICHUS 3a/1a4;

7) NIOHMMaHHUE CYIHOCTU aJrOPUTMUYCCKHUX MPEANHCAHNI U YMEHHE JICHCTBOBATH B COOTBETCTBUH C MPEAJI0KEHHBIM aITOPUTMOM;

8) yMeHHe caMOCTOSTEIbHO CTAaBUTh LICNIH, BBIOUPATh M CO3/[aBaTh aJITOPUTMBI ISl PEIICHHsT YICOHBIX MATEMATHYECKHX MTPOOIIeM;

9) yMeHue IIaHUPOBATh U OCYIIECTBIATH AEATEIbHOCTD, HAIIPABJICHHYIO Ha PELLIEHHUE 3a/1a4 HCCIIE0BATEIbCKOT0 XapaKTepa;

10) ymeHHe caMOCTOSTENIbHO ONPEIENsATh LU CBOEro 00y4eHMs, CTaBUTh U (hopMyaupoBaTh /s ceOs HOBbIE 3a/aud B yuébe, pa3BUBATh
MOTHUBBI M HIHTEPECHI CBOEH II03HABATEIBLHOM ACSATEIBHOCTH;

11) yMeHue COOTHOCHTb CBOM JEHCTBUSA C IUIAHUPYEMBIMHM pe3yjbTaTaMH, OCYLIECTBISATb KOHTPOJb CBOEH JAEATEJBHOCTH B Ipoliecce
JOCTUKEHUST Pe3yiIbTaTa, ONpPENENsITh CIOCOObI ACUCTBUNM B paMKaxX MPEAJIOKEHHBIX YCIOBUM W TpeOOBaHMN, KOPPEKTHPOBATh CBOM JIEHCTBUS B
COOTBETCTBUM C U3MEHSIIOIIEHCS CUTYyallueN;

12) ymeHue ompenensTb INOHSTHS, CO3[aBaTh OOOOILEHHUS, YCTAHABIMBATH AHAJIOTUH, KIACCU(PUIMPOBATH, CAMOCTOSITEIBHO BbIOMpATh
OCHOBAHHUS U KPUTEPUH JUTsl KilacCU(UKaLNU;

13) ycranaBinMBaTh NPUYMHHO-CJIEICTBEHHbIE CBS3H, IPOBOJUTH JOKA3aTEIbHOE PACCYXKACHHUE, YMO3AKIIIOUeHUE (MHAYKTUBHOE, AEIYKTUBHOE
U 110 aHAJIOTHH) U JIeNIaTh BHIBOJIBI;

14) ymeHue WUTIOCTPUPOBATh N3YUYEHHBIE MOHSATHS U CBOMCTBA (DUTYpP, ONIPOBEPTaTh HEBEPHBIE YTBEPIKICHUS;

15) KOMIETEeHTHOCTh B 00JIaCTH MCII0JIb30BaHMs HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA;

16) mepBOoHayaJbHBIE MPEACTABICHUS 00 HIESIX M O METO/JAaX IeOMETPUM KaK 00 yHMBEpPCAIbHOM S3bIKE HAYKH M TEXHMKH, O CPEICTBE
MOZEIIMPOBAHUS SBJICHUM U IIPOLECCOB;

17) ymeHue BUIETh TEOMETPUUYECKYIO 3ajauy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX JTUCLUILIMHAX, B OKPYXKAIOLIEH KU3HH;

18) yMeHHe HaXOAUTh B PA3JIMYHBIX HCTOYHUKAX MHPOPMALINIO, HEOOXOAUMYIO JUIs peIlIeHUs] MaTeMaTHYECKUX MPOo0IIeM, U MPEICTaBIATh €€ B
MOHATHON (hopMe, MPUHUMATh PEIICHUE B YCIOBUSAX HEMOJIHON UM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHON MH(OpMAaLINU;

19) yMeHue moHUMaTh M HUCIOJIb30BaTh MaTeMaTHYECKHUE CPEJCTBA HATJSAHOCTU (YEpTEKH, TaOIMIBI, CXEMbl M Jp.) JUIs WIIIOCTpAIHH,
MHTEpIpETAIH, APTyMEHTALUH;

20) yMeHHUe BBIABUTaTh TUIOTE3bI IPU PELICHUH 33/1a4H U TOHUMATh HE00X0AUMOCTh MX MPOBEPKU;

B MPEAMETHOM HAIIPABJCHUMN:



1) oBnanenne 6a30BBIM MOHATHHHBIM aNapaToM IO OCHOBHBIM paszfefiaM COJIEpKaHHsI;, Mpe/ICTaBlIeHHe 00 OCHOBHBIX M3y4aeMbIX MOHSATHIX
(uucno, reomerpuyeckas (urypa, ypaBHeHHEe, (YHKIHs, BEPOSTHOCTb) KAK Ba)KHEHIIMX MaTeMaTHYECKHX MOJEIAX, MO3BOJISIOLUIMX ONUCBHIBATH U
U3Yy4aTh peasibHbIE IIPOLIECCHI U SBICHMUS;

2) ymeHue paboTaTh ¢ MaTEMAaTUYECKUM TEKCTOM (QHAJIM3MPOBATh, U3BJIEKATh HEOOXOJUMYIO MH(POPMAIMIO), TOUHO M I'PAMOTHO BBIPAXXaTh
CBOM MBICIM B YCTHOH M IHCBMEHHOM PEYd C INPUMEHEHHEM MaTeMaTU4YeCKOM TEPMHUHOJIOTMM U CHMBOJIMKH, HCIIOJIb30BATH PA3JIMYHBIC SI3BIKU
MaTeMaTHKH, IPOBOIUTH KJIaCCU(PUKAIMHU, JIOTHYECKHE OOOCHOBAHUS, 10Ka3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM;

3) pa3BUTHE NPEICTABJICHUN O YMCJIE M YUCIOBBIX CHUCTEMAax OT HaTypalbHBIX O ACUCTBUTEIbHBIX YHMCEJ; OBJIQJCHUE HaBbIKAMM YCTHBIX,
IUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUMCIICHUI;

4) oBnasieHWE CHUMBOJIBHBIM S3bIKOM aireOpbl, MPUEMaMH BBINOJIHEHUS TOXXKJIECTBEHHBIX MpeoOpa3oBaHMN pallMOHAIbHBIX BbIPAXKEHUH,
pellleHns YpaBHEHMM, CHCTEM YypaBHEHHUW, HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHHE WCIIOJIb30BATh MJICI0 KOOPJAMHAT Ha IIJIOCKOCTH JUIS
MHTEpIpEeTallui ypaBHEHUH, HEPaBEHCTB, CUCTEM; YMEHHUE NPUMEHSTh anreOpanyeckue Nnpeodpa3oBaHMs, anmnapaT YpaBHEHUH W HEpaBEHCTB JUIS
peleHys 3a/1a4 U3 Pa3IM4HbIX Pa3JelloB Kypca;

5) oBnajneHue cUCTEeMON (YHKUMOHAJIBHBIX MOHATUH, (PYHKIMOHAIBHBIM S3bIKOM M CUMBOJIMKOW; YMEHHE HCIIOJIb30BaTh (PYHKIMOHAIBHO-
rpaduyeckue NpeaCTaBIeHUs Ul ONMCAHMSI U aHAJIN3a pPeaJIbHbIX 3aBUCUMOCTE;

6) oBiaZieHHE OCHOBHBIMU CIIOCOOAMHU IPEACTaBICHUS M aHajIM3a CTATUCTHUYECKUX JAaHHBIX; HAJIWYME MPEACTaBICHUN O CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM MUPE U O Pa3JIMYHbIX CIIOCO0AX UX U3YUYEHUS], O BEPOATHOCTHBIX MOJIEIISX;

7) oBIaJeHUE TEOMETPUUYECKHM SI3bIKOM, YMEHHE MWCIOJIb30BaThb €ro JUid ONMCAHUSA MPEIMETOB OKPYKAIOIIEr0 MHUpPA; pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJICTABICHUHA U H300pa3UTEIbHBIX YMEHHA, TPUOOPETEHHE HAaBBIKOB T€OMETPUUYECKHIX TTOCTPOCHHUH;

8) ycBOEGHHE CHCTEMaTHUECKHMX 3HAHHUH O IUIOCKUX (Urypax M MX CBOHCTBaX, a TaKKe€ HA HAIrSIIHOM YPOBHE — O MPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATh CUCTEMAaTUUYECKHE 3HAHUS O HUX I PEIICHUSI TEOMETPUUYECKUX U PAKTUUECKUX 3ajay;

9) yMmeHue u3MepsATh JIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJIB30BaTh (DOPMYIIBI JUIsl HAXOXKAECHUS MEPUMETPOB, IJIOHIaAeH U 00beMOB
reOMEeTPUUYECKUX PUTYp;

10) ymMeHue NpUMEHSTh W3YyYEHHBbIE MOHATHS, Pe3ybTaThl, METOABI JUJIs PEIICHUs 3a7ay MPAKTUUYECKOro XapakTepa M 3a7ad M3 CMEXHBIX
JUCLUILIMH C UCIIOJIb30BAHUEM ITPU HEOOXOIMMOCTH CIIPABOYHBIX MaT€pUANIOB, KAIbKYJISATOPA, KOMIIBIOTEPA;

11) oco3nanue 3HaYeHUs T€OMETPUH Il TOBCEAHEBHOM KHU3HU YEIIOBEKa,

12) mpexncraBieHHEe O reOMETpUM Kak cdepe MaTeMaTHUeCKOM AeATeIbHOCTH, 00 3Tamax e€ pa3BUTHUs, O €€ 3HAYMMOCTH JUIsl pa3BUTHUSA
LMBUJIN3ALUY;

13) pa3BuTHEe yMeHUI paboTaTh ¢ y4eOHbIM MaTeMaTHMYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKaTh HEOOXOAUMYIO MH(GOPMAIMIO), TOUHO U
IpPaMOTHO BBIpaKaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHMYeCKOW TEPMHHOJIOTUM WM CHMBOJIMKH, MPOBOJIUTH KiacCU(UKALUH, JOTHYECKHE
000CHOBAHHS;

14) BnaneHre 6a30BbIM MOHATUHHBIM aNapaToM [0 OCHOBHBIM pa3JieliaM CO/AEPKaHus;

15) cucremaTnueckue 3HaHUs O GUTYpax U UX CBOMCTBAX;

16) npakTUYECKN 3HaYMMbIE T€OMETPUUYECKNE YMEHHUS U HAaBBIKM, YMEHUE NPUMEHATh UX K PELICHUIO T€OMETPUUYECKMX U HET€OMETPUUECKUX



3a/1a4, a UMEHHO:
. n300paxaTh (PUTyphl Ha TIOCKOCTH;

. UCTIOJIB30BATh T€OMETPHUYECKUN SI3BIK JJIS1 OIIMCAHUS TIPEIMETOB OKPYKAIOIIEr0 MUPA;
. U3MEPSATH JUTMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BEIYUCIATH U0 1 GUTYp;

. pacro3HaBaTh U U300pakaThb paBHbIE, CAMMETPUYHBIE U MTOI0O0HBIEC PUTYPHI;

. BBITOJIHATH TIOCTPOCHUS TEOMETPUIECKUX (UTYP C TOMOIIBIO LIUPKYIIS U JINHEHKY;

. YHUTaTh U UCIOJIB30BaTh HH()OPMALIUIO, TPEACTABICHHYIO HA YepTekKax, CXeMax;

* IIpOBOAUTD ITPAKTHUYCCKHC paC‘IéTH.

Ilnannpyemble (0xkuIaeMblie) pe3yabTaThbl 00y4eHHs
MaTeMaTHKH B 5-9 kiaccax

JUYHOCTHBIE, METANIPEJIMETHbBIEHN NPEAMETHBIE PE3YJIBTATHI OCBOEHUA COAEPKAHUA KYPCA MATEMATHKH

M3yuenne MaTeMaTUKU CIIOCOOCTBYET (DOPMUPOBAHUIO Y YUAIIMXCS TUYHOCTHBIX, MeTanpeAMeTHBIX U MPeAMEeTHBIX pe3yJbTaTOB 00yueHus,
COOTBETCTBYIOIIMX TPEOOBaHUIM (heIepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00IIIET0 00pa3oBaHuUs.
JInuHOCTHBIE pe3y/IbTaThl:

1) BociMTaHHUE POCCHIICKOW TPAXKTAHCKON MICHTHYHOCTHU: TIATPUOTU3MA, YBaXKEeHUs K OTeUeCcTBY, OCO3HAHHS BKJIaa OTEYSCTBCHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKHU;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTD U CITIOCOOHOCTh 00YJAOIIMXCS K CAMOPA3BUTHIO i CAMOOOPA30BAHUIO HA OCHOBE MOTHBAIIUH K
00y4YEeHMIO U TIO3HAHUIO;

3) OCO3HaHHBII BEIOOP U MOCTPOCHUE JATbHEUIIICH HHANBUAYATLHON TPaeKTOPUU 00pa3oBaHus Ha Oa3e OPHEHTHPOBKU B MUpe mpodeccuil u
poeCCUOHATIBHBIX MPEANOYTEHUH ¢ yYETOM YCTOHUYMBBIX TO3HABATENIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAXKUTEIHHOTO
OTHOIICHHS K TPYZY, Pa3BUTHE OIBITA y4acTHs B COIUATILHO 3HAYMMOM TPY/IE;

4) ymeHHe KOHTPOJIMPOBATh MPOIIECC U pe3yIbTaT YueOHOW M MAaTEMaTUYECKOH JeITeIbHOCTH;



5) KpUTHYHOCTH MBIILICHUS, THHIIUATUBA, HAXOJYUBOCTh, aKTUBHOCTbH IIPU PEIICHHN MaTEMAaTHUECKHUX 3a/1au.

MeTtanpeaMeTHble pe3yJibTaThl:

1) ymMeHHue caMOCTOSITEIBHO ONPECIATh eI CBOCTO 00yUeHHsI, CTaBUTh U (pOpMYIIMpOBaTh s ceOsi HOBBIC 3a/1a4u B yué0e, pa3BUBATh MOTHBBI U
MHTEPECHI CBOEH 1103HaBaTEIbHON JEATEIbHOCTH;

2) YMEHHE COOTHOCHTbH CBOM JICUCTBHS C IUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOCH JICSITEIBHOCTH B MPOLIECCE JTOCTHKEHHS
pe3yibTara, ONpeAesaTh CIOcOObl IEHCTBUI B paMKaXx MPEUI0KEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBHUHU C U3-
MEHSIOIIECICS CUTYalUEN;

3) yMeHHe ONpeelsITh MOHATHS, CO3/1aBaTh 000OICHNS, YCTAaHABINBATh AHAJIOT WY, KIACCU(PHUIUPOBATH, CAMOCTOSTEIBHO BHIOUPATh OCHOBAHUS U
KPUTEPHUH Ul KIaccu(puKauy,

4) yMeHHe yCTaHABJIMBATh IPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE PACCYXKICHHUE, YMO3AKITIOUCHUE (MHIYKTUBHOE, ICTYKTUBHOE U TI0
aHAJIOTHH) U JIeJIaTh BHIBOJIBI,

5) pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

6) mepBoHauYANbHbIC MPECTABICHUS 00 HCSX U O METOJ]aX MAaTEMATHKH KaK 00 YHUBEPCAIBbHOM SI3bIKE HAYKU M TEXHHUKHU, O CPEIICTBE MOICTHPOBAHUSI
SIBJIECHUM W IIPOLIECCOB;

7) yMeHHe BHICTh MATEMAaTHUCCKYIO 33/1a4y B KOHTEKCTE MPOOIEMHO CUTYyal[My B IPYTUX AUCHHUILIMHAX, B OKPYXKAIOLICH JKH3HU;

8) yMeHue HaXOUTh B PA3IMYHBIX UCTOYHUKAX WHPOPMAIHIO, HEOOXOAUMYIO JUIsl PEHICHUS] MATeMaTUYECKUX POOJIeM, U MPEICTABIATh €€ B
MOHATHOW (hopMe, IPUHUMATh PELICHUE B YCIOBHUAX HEMOJIHOM WM U30BITOYHOM, TOUHON WIIM BEPOSITHOCTHOW MH(OPMAaLINY;

9) yMeHHe MOHUMATh U MCIOJIb30BaTh MATEMAaTHYECKUE CPEJICTBA HATIISIHOCTH (TpaduKu, TaOIHIBI, CXEMBI U JIP.) JJIsl HIUTIOCTPALIUHY,
MHTEpIpeTalny, apryMeHTaluH;

10) ymeH#He BBIIBUTaTh TUIIOTE3bI P PELICHUH 33]1a4H, TOHUMAaTh HEOOXOJUMOCTh HX MTPOBEPKHU;

11) noHMMaHUEe CYIHOCTH AITOPUTMUYCCKHUX NPEIINHUCAHUI U yMEHUE IeHCTBOBATh B COOTBETCTBUH C MPEJI0KEHHBIM aJIrOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHMe 3HAUYCHHST MATEMATUKH JIJIsl TOBCETHEBHOM JKM3HU YEIIOBEKA;

2) TMpencTaBiICHUE O MATEMATUIECKOM HayKe Kak cepe MaTeMaTHYSCKOM IesITeNbHOCTH, 00 dTanax e€ pa3BUTHsI, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHUS
LUBUIN3ALUY;

3) pa3BuTHE YMEHUH paboTaTh ¢ yueOHBIM MaTEMAaTHUECKHM TEKCTOM (aHATU3UPOBATH, U3BJICKATh HEOOXOIUMYIO HH()OPMAIIUIO), TOYHO U TPAMOTHO
BBIpa)XKaTh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIOIMH U CUMBOJIMKH, IPOBOJUTH KiaccU(UKALUK, JOrHYecKre 000CHOBaHMS,

4) BnajzeHue 6a30BbIM MOHITUIHHBIM AMapaTOM 110 OCHOBHBIM pa3/ieiiaM COICPIKaHMS;

5) mpakTHYecKu 3HAYMMbIe MATEMAaTHUECKIE YMEHHS Y HaBBIKH, HX IPUMEHEHHUE K PEIICHHIO MaTeMaTHYeCKUX U HEMaTeMaTH4YeCKUX 3a/1a4,
IPEAIOIararoIlee yMeHHMs:

* BBINOJHATH BBIUMCIICHUS C HATYPaIbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMU, MOJOKUTEIBHBIMU U OTPUIIATEIbHBIMUA YUCIAMU;
* pewiaTh TEKCTOBBIE 3a/1a4l apu(PMETUIECKIM CIIOCOOOM U C TIOMOIIIbIO COCTaBJICHUSI U PELLICHUS] ypaBHEHU;

* M300paxarh GUryphl Ha MIOCKOCTH;



HCIIOJIB30BaTh FEOMETPUUECKUIM «GI3BIK» [UIS OIIMCAHUS IIPEAMETOB OKPYKAIOLIEr0 MUPA;

U3MEPSTh JJIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, BBIYUCIIATH MJIOLIAU U 00BEMBI (pUryp;

pacro3HaBaTh U U300paxaTh PaBHbIE U CUMMETPUYHbIE (DUTYPBI;

IIPOBOJIUTH HECJIOKHBIE NPAKTUYECKUE BBIYMCICHUS C IPOLIEHTAMU, UCIIOJIb30BaTh IPUKHUIKY U OLIEHKY; BBIITOJIHATh HEOOXOAUMbIE H3MEPEHNUS;
MCIIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJIS 3aITMCH OOIIMX YTBEPKIIEHHUH, (OpMYII, BEIpAKEHUH, ypaBHEHHUI,

CTPOUTH Ha KOOPJUHATHOM IUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOPAMHATAM, OIIPEAEIATh KOOPANHATHI TOYEK;

YUTATh U UCTIOJIB30BaTh HH(OPMAIIUIO, IPEICTABICHHYIO B BU/IE TAOIMIIbI, AMArPaMMBI (CTOIOYATON MM KPYroBO#), B Tpa)MueCKOM BUJIC;
pelaTh npocTeiine KOMOMHATOPHBIE 3a/]auu IIepeOOpPOM BO3MOKHBIX BAPUAHTOB.

Apudmernka
ITo oxOH4YaHMM M3YyYEHU Kypca ydalluiics HAy4uTCs:

o 0COOEHHOCTH JIECITUYHON CUCTEMbI CUUCIICHMUS,

. HCIIOJIB30BAaTh MTOHATHUSA, CBA3aHHBIC C IEJTMMOCTBIO HATYPAIIbHBIX YHCEI,;

. BBIPaXKaTh YMCIIA B SKBUBAJIEHTHBIX (hOopMax, BbIOMpas HauboJiee MoAX0AAIIyI0 B 3aBUCMMOCTH OT KOHKPETHOW CUTYalluu;

. CPAaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHBIC YHCIIA;

. BBIIIOJIHATh BBIYKMCIIEHHUS C PALMOHAIBHBIMU YHUCIIAMM, COYETash YCTHbIE W IMUCBbMEHHBIE IPUEMBI BBIYUCICHUMN, NIPUMEHEHUE
KaJIBKYJIATODA;

. HCIIONBb30BaTh IIOHATHS M YMEHMs, CBS3aHHBIE C IMPONOPLMOHAIBHOCTBIO BEJIWYMH, IIPOLCHTAMHU, B XOAE pELICHUA

MaTeMaTU4YECKUX 3a1a4 U 3a/1a4 U3 CMEXKHBIX [IPEAMETOB, BBIIIOJIHATH HECIIOKHbBIE IIPAKTUYECKHUE PACUETHI;
. aHAJIM3UPOBATh TpapuKU 3aBUCUMOCTEH MEX 1y BeIMUYMHAMU (pacCTOsSIHUE, BPEMS; TEMIEpaTypa U T.IL.).
Yuawuiics nonyuum 6o3modrcHocmu:
® 103HAKOMUMBCSA C NOUYUOHHBIMU CUCEMAMU CYUCTEHUS C OCHOBAHUAMU, omaudHbiMu om 10;

® Venyoums u pazeums npeocmasierus 0 HamypaibHblX YUCIAX U CBOUCBAX 0eNUMOCHU;
® HAYUUMbCA UCNONL306AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUS, NPUOOPeCmU HABbIK KOHMPOIUPOBAMb BbIYUCTIEHUS,
8b10UPAsL NOOXOOAWULL OJIsL CUMYAYUU CNOCOD.



YucnoBbie 1 OyKBeHHbIE BBIPAKeHHUs. Y PaBHEHHUS
ITo oxoHYaHMM U3YyYEHU Kypca yJalluiics HAy4uTCs:
® BBIIIOJIHATH ONEPALMK C YUCIOBBIMU BBIPAKECHUAMU;

® BBITIOJIHATH IPE0Opa30BaHusl OYKBECHHBIX BBIPAKEHUH (paCKPBITHE CKOOOK, IPUBEICHUE MTOJOOHBIX CIIaraeMbIX);
® peliaTth JIMHEWHbIE YpaBHEHHUs, pelllaTh TEKCTOBBIC 3a7jaul alIreOpandeckuM METOAO0M.

Yuawuﬁc;l noJIyuyunm 603MONCHOCMb.!
® paseunito npedcmaeﬂeyuﬂ o 6yK6€HHbZX BbIPAINCEHUAX U UX npeo6pa306ayuﬂx;

® 0gnadems CneYUaIbHbLIMU NPUEMAMU PeuleHUsl YPAGHEeHULL, NPUMEHAMb annapam ypaeHeHull O peuleHus KaKk meKcmoeulx maxk
U NpaKmuyecKux 3a0ay.

I'eomerpuuyeckue purypsbi.
HN3mepenne reomeTpu4ecKux BeJUYMH
ITo oxoH4YaHMM U3YyYEHHU Kypca ydalluiics HAy4uTCs:
® pacrio3HaBaTb Ha 4EpTEkKax, PUCYHKAX, MOJENAX U B OKPYKAIOIIEM MHPE IUIOCKHE U MPOCTPAHCTBEHHBIE I'E€OMETPUUYECKHE
(GUrypsl U UX JIEMEHTHI;
® CTPOUTH YIJIBI, ONIPEAEIIATE UX TPALYCHYIO MEPY;
® pacrio3HaBaTh W M300pakaTh Pa3BEPTKH Kyba, MPSAMOYTOIBHOTO Mapajuieienumnesa, NPaBWIbHON TUpaMUIbl, UUJIUHIPA H
KOHYCa;
® ONIPENENSTh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU PUTYpHI JIMHEHHBIE pa3Mepbl caMoi (Urypsl U HA000pOT;
® BHIUUCIIATE 00BbEM IMPSIMOYTOJILHOTO Mapajuiesenunesia u Kyoa.
Yuawuiics nonyuum 6o3modrcHocmu:
® HAYUUMbCA  GLINUCTAMbL  O00bEM  NPOCMPAHCMBEHHbIX —2e0MEeMPUYECKUX Queyp, COCMABNIEHHbIX U3 NPAMOY2ONbHbIX
napannenenuneoos;
® yenybums u pazeums npeoCmasienus 0 nPOCMpPaHCmMEEHHbIX 2e0MEMPUUECKUX Puaypax,
® HAYUUMBCS NPUMEHAMb NOHAMUE PA3EEPMKU O/ BbINOTHEHUS NPAKMUYECKUX PACUEMO8.
DJIEeMEeHTHI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3a1a4H



I1o okOHYaHMM U3y4YEHUs Kypca ydJalluiucs HayduTCs:
o UCII0JIb30BaTh MPOCTEHIINE CIIOCOOBI PEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

° peuiaTb KOM6I/IHaTOpHI)Ie 3aa4d Ha HaXOXIACHUEC KOJINYECTBA 00BEKTOB MIIH KOM6I/IHaI_[I/II\/'I.

Yuawuiicsa nonyuum eosmoorcnocms:
o npuodpecmu nepeoOHAUANbHYIIL ONbIM OpeaHU3aAYUU cOOpa OAHHBIX NPU NPOBEOEHUU ONPOCAd 0OWeCMBEeHHO20 MHEHUs,
0OCyuecmenams ux anaiu3, NpeoCmaesisims pe3yibmamsl Onpoca 8 8ude madauysl, OUASPAMMDYL,

L4 HAYy4YumsvCsi HEKOMOopoviM CneyudlbHblM npuemam peuerus KOM6MHam0prlx 3a0auy.

Harnsinnasi reomerpust

BrinmyckHuk Haydures:

* pacmo3HaBaTh HA YepTexkKax, pUCYHKaX, MOJIEISIX U B OKPYKAIOIIIEeM MUPE IIJIOCKHE U TPOCTPAHCTBEHHBIE FreOMETpUUecKre QUTYphI;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO apaljiesienuIe 2, MPaBUIbHON MUpaMuIbl, IUIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapaieienunea;

* OTIPEACTIATH 110 JMHEHHBIM pa3MepaM pa3BEPTKU UTypHI JIMHEHHBIE pa3Mepbl caMoii GUTYpPBI U HA000POT;

* BBIYHUCIIATH 00BEM MPSIMOYTOJIBHOTO MapalljiesienuIea.

Buinycknux nonyuum 603moxcHocms.

o HAy4umysCs 6bl4UCTIANb O6’bé]l/lbl npocmpanHCme€eHHblX ceoMempuidecCKux qbueyp, COCMAeGJIEHHbIX U3 NPAMOY201bHbIX napaﬂﬂeﬂenunedoe.

Harypaabhblie uncia. JIpoou. PannonajibHble yucia

BBINTyCKHUK Hay4nuTCS:

* IOHUMATh 0COOEHHOCTH I[CC?ITH‘IHOﬁ CHUCTEMBI CUHCIICHUA,

* ONIEpUPOBATh NOHATUSAMU, CBA3AHHBIMH C JIETUMOCTBIO HATYPAIbHBIX YHCEN;

* BBIpa)kaTh YMCJIa B 3KBUBAJICHTHBIX (pOopMax, BEIOMpast HanboJsee MoAXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYallUu;

* CPaBHHMBATh U yNOPSAI0UMBATH PAllUOHATIBHBIE YNCIA;

¢ BBIIIOJIHATH BBIYUCIICHUSA C pallMOHAJIBHBIMHA YUCJIaMU, COUCTaA YCTHBIC U TMCbMCHHBIC HpI/IéMI)I BBIQHCHGHHﬁ, MMPUMCHCHHUEC KAJIBKYJIIATOPA,

* UCMOJIb30BaTh MOHATHS U YMEHUS, CBA3aHHBIE C MPONOPIUOHAIBHOCTBIO BEJIMUMH, TPOLIEHTAMH, B XOJI€ PEIICHHUS] MaTeMaTUUYEeCKUX 3a/1ad 1
3aaa4 U3 CMEXKHBIX IMPEAMETOB, BBIMTOJIHATH HECIIOKHBIC IMTPAKTUYCCKHUE paC‘-IéTBI.

Buinycknux nonyuum 603mMoHCHOCHb:

* NO3HAKOMUMBCSA ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCTEHUS C OCHOBAHUAMU, omaudHbimu om 10;

* yenyoums u pazeums npeoCcmagieHusi 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeNUMOCTU,



* HAYYUMbCS UCHONB308AMb NPUEMBL, DAYUOHATUSUPYIOUWUE BbIYUCTEHUS, NPUOOPEeCmU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCIEHUSA, B8blOUPAs
nOOX00AUWULL OJIs. CUMYAYUU CROCOO.

JlelicTBUTEIbHBIE YU CJIA

BrinyckHuK Haydures:

* HCII0JIb30BAaTh HaYalIbHbIE MPEICTABICHUS O MHOKECTBE ICHCTBUTEIBHBIX UHCET,

* ONEPHUPOBATH MOHSATHUEM KBAJAPATHOTO KOPHS, MPUMEHSThH €r0 B BEIYUCIICHHUSX.

Buinyckuux nonyuum 603mMo#CHOCHb:

* pazeums npeocmasgienue o0 Yyucie U YUCI08blX CUCEMAX Om HAMYPAIbHBIX 00 0eUCMEUMENbHbIX YUcell, O POJU 8bIYUCTIEHUL 8 NPAKMUKE;
* pazeums u yeayoums 3Hanusi 0 0eCAMUYHOU 3anUcu 0elCmeUumenbHbiX Yucel (nepuooudeckue u Henepuoouyeckue opoou).

HN3mepennsi, npudIHKeHUsI, OLEHKH

BhInycKHUK Hay4uTCS:

* MCIIOJIB30BATh B XO/I€ PELICHUS 33134 dJIeMEHTapHbIC TIPEACTABICHHUS, CBSI3aHHBIE C TPUOIMKEHHBIMU 3HAYEHUSIMH BEJTHUMH.

Bvinycknux noayuum 603mModcHOCMb .

* NOHAMb, UYMO YUCI0Bble OAHHble, KOMOpble UCNONLIVIOMCA OISl XAPAKMEPUCMUKU O00BEKMO8 OKpyx#carnwezo Mupd, AIA0mMcs
npeuMyujecmeenHo NPUOIUNCEHHLIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUEHUL, COOEPICAUUXCS 8 UHDOPMAYUOHHBIX UCOUHUKAX, MOICHO CYOUMb O
nocpeuHOCmY NPUOIUIHCEHUL,

* NOHSIMb, YUMO NOSPEUHOCHb PE3YTbMAMA GbIYUCTEHUL OO0INCHA ObIMb COUSMEPUMA C NOCPEUHOCTBIO UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIPasKeHH S

BBINyCKHUK HAY4YHUTCS:

* OTIEPUPOBATH MOHATHSIMH «TOXKIECTBOY», TOXKIECTBEHHOE IIpeo0pa3oBaHuey, pemaTh 3aJauu, coJepKamue OyKBeHHbIE TaHHbIe; paboTaTh C
bopmynamu;

* BBITIOJIHATH MTPEOOPA30BAHNUS BRIPAKEHUH, COIEPIKAIIUX CTEIICHU C [IEJIBIMU TTOKA3aTeISIMKA U KBaIpaTHBIE KOPHU;

* BBITIOJIHATh TOXJIECTBEHHBIE MPEOOpa3OBaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha OCHOBE MPAaBHJ JEHCTBUH HaJ MHOTOWIEHAMH U
anredpandecKuMH JIpo0sMu;

* BBITIOJIHATD PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEJIH.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCAL:

* 8bINOIHAMb MHO20WA208blE NPE0OPA308AHUSA PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOPp cnoco608 U NPUEMOo8,

* NPUMEHAMb MONCOECMBEHHblE NPeodPaA308anus Ol peuleHus 3a0ay U3 pAa3iudHbIX pazoenos Kypca (Hanpumep, Ol HAXOHCOEHUs.
Haubo1bUe20/HaUMeHbUIe20 3HAUEHUS BbIPANCEHUSL).

YpaBHeHus



BrinyckHuK Haydures:

* pemaTb OCHOBHBIE BU/IbI PALlMOHAJIBHBIX YPABHEHUH C OHOM IIEPEMEHHOMN, CUCTEMBI IBYX YPAaBHEHHH ¢ ABYMs IEPEMEHHBIMU;

* [IOHUMAaTh YPaBHEHHUE KaK BaKHEHIIYI0O MaTeMaTHYECKYI0 MOJENb JUJIsl ONUCAHUS U U3Y4YEHMsI pa3HOOOpPA3HBIX pEaJIbHbIX CUTYalUH, peliarh
TEKCTOBBIE 33/1a4l Are0pandeckuM METOA0M;

* IPUMEHATh Tpaduyeckre NpPEACTABICHUS IS HCCICJOBAHUS YPABHEHUH, HWCCIICAOBAHUS M PEIHICHUS CHCTEM YpaBHEHHH C JIBYMs
IIEPEMEHHBIMH.

Buinycknux nonyuum 603MoMCHOCHb.

* 061a0emb CHeYUAIbHLIMU NPUEMAMU Peulenus YPAGHEeHUll U CUCIEM YPAGHEHUN, Y8ePeHHO NPUMEHAMb annapam ypasHeHull 015 peueHusl
PAa3zHO0OPA3HbIX 3404y U3 MAMEMAMUKU, CMENCHBIX NPEOMEMOs, NPAKMUKU,

* npuUMeHAmb epaghuieckue npedCmasienus Oasa UCCIe008aAHUs YPAGHEHUU, CUCTNEM YPAGHEHUTL, CO0epHCauux OyKeenHble Kodghuyuenmoi.

HepaBencrBa

BBITyCKHUK Hay4dHTCS:

* IOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* peurath JIMHEHHBbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW M HMX CHUCTEMBI; pellaTh KBaJpaTHbIE HEPaBEHCTBA C OMOPOH Ha rpaduyuecKue
MIPECTABIICHHS;

* IPUMEHATH almnapar HepaBeHCTB IS PEIICHNUS 3a/1a4 U3 Pa3InHbIX Pa3/iesioB Kypca.

BoinyCcKHUK noayuum 603MOMCHOCMb HAYYUMBCL.

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, YBEPEHHO NPUMEHSMb Annapam HepageHcms OJid peuleHus pPa3HO0OPA3HbLIX
mMamemamuyeckux 3a0ay u 3a0ay U3 CMe}CHbIX NPeoMemos, NPakmukKu,

* npuMeHsams epagpuyeckue npedcmasieHus 0 UCCIe008aHUS HEPABEHCME, CUCTNEM HEPABEHCME, CO0epAIcauux OyKeeHHble KO duyuenmoi.

OcHoBHbIe NOHATHSA. YHCI0BbIEe QYHKIIUHA

BrinmyckHuK Haydures:

* IOHUMATh U UCTOJIb30BaTh PYHKIIMOHAIbHbIE MOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHMS);

* CTPOUTH I'paUKH dJIEMEHTAPHBIX (PYHKIIMIA; HUCCIIEI0BAaTh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE U3YyUEHUS NIOBEIEHUSI UX TPapUKOB;

* IOHMMAaTh (PYHKIHUIO KaK Ba)KHEHIYI0 MaTeMaTHYECKYI0 MOJENb JJIS ONMUCAHUS MPOLIECCOB U SIBICHUH OKPYXKAIOIIEro MUpa, IPUMEHSThH
(GYHKIIMOHATIBHBIN S3bIK U1 OMUCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BETMUMHAMHU.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL.

* IPOBOOUMb UCCNEO08AHUS, CEAZAHHbIE C U3YYEHUEM CBOUCME (YYHKYUL, 8 MOM YUCTe C UCNONb308AHUEM KOMNbIOMEPA, HA OCHOGe epaduKros
U3VYEHHbIX PYHKYUL cmpoums 6oaee ClodicHble 2papuKu (KYCOUHO-3A0aHHbLe, C «BbIKOLOMbIMUY MOYKAMU U M. N.);

* UCNONIL306AMb PYHKYUOHANbHBIE NPEOCMABNEHUS U CEOUCMEA PYHKYULL OJi peuleHUs MameMamudeckux 3a0ay U3 pasiuiuHblx paz0enos Kypcd.



YuciioBble NOCA€10BATEILHOCTH

BbInycKHUK Hay4YHUTCSA:

* IOHUMAaTh U UCTOJIB30BATh SI3bIK MTOCJIEI0BATEILHOCTEHN (TEPMUHBI, CAMBOJIMUYECKIE O003HAYCHUS);

* IPUMEHSATH (OPMYIIbI, CBSI3aHHBIE ¢ apU(PMETHUECKON U T€OMETPUUYECKOM Mporpeccueii, u anmnapar, chOpMUPOBAHHBIN NPU U3YYEHUU IPYTHX
pa3aesioB Kypca, K PeLeHHUIO 33/1a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEAJIbHOU KU3HHU.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL.

* peuams KOMOUHUPOBAHHbBLE 3A0aUU ¢ NPUMEHEHUeM QOPMYIL N-20 YleHd U CYMMbl NEPBbIX N YIeHO8 apUuhmemudeckol U ceomMempuyecKoll
npozpeccuu, NpUMeHsisl npu SMoM annapam ypasHeHuu 1 HepaseHCcms,

* NOHUMAMb APUDMEMUUECKYI0 U 2e0MempPUiecKylo npocpecculo Kax (QYHKYuu HaAmypaibHO20 ap2yMeHmd; C6:A3bl8amb apu@dMemudecKyio
npozpeccuro ¢ TUHEHbIM POCHOM, 2e0MEMPUYECKVIO — C IKCHOHEHYUAIbHBIM POCHOM.

OnucarejbHasA CTATUCTHKA

BbIyCKHHUK HAYyYHTCS UCIIOJIB30BATh MIPOCTEHIIINE CIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX.

BuinyckHux nonyuum 803MONCHOCMb NpUOOpecmu NepeOHAYANbHLIL ONbIM  OpeaHu3ayuu coopa OAHHLIX NpU NPOBEOeHUU Onpoca
00UleCmeenH020 MHeHUs, OCYUeCmEIamsb UX aHaIu3, npedcmasiams pe3yibmamosl Onpoca 8 guoe madauysvl, OUASPAMMbI.

Cay4aiiHble cOOBITHS U BEPOATHOCTD

BbInmycKHUK Hay4UTCSl HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSATHOCTh CIYy4aiiHOTO COOBITHSI.

BuinyckHux noayyum 603MOACHOCMb NPUOOpeCmu Onbim NPOEEOeHUs CLYYAUHBIX IKCHEPUMEHINOE, 8 MOM YUCTLE C NOMOWbIO KOMNbIOMEPHO20
MOOenupoB8anus, UHMepnpemayul Ux pe3yabmamos.

Kom0nnaropuka
BoinyckHUK HayyuTCs peratb KOMOMHATOPHbIE 337jaul Ha HAXO0KI€HUE Yuciia 00bEKTOB W1 KOMOMHALIUH.

I'eomerpuueckue Gpurypsl

BBIITyCKHUK HAy4UTCS:

* I0JIb30BAThCS SI3BIKOM F€OMETPUH ISl OTIMCAHMS MIPEIMETOB OKPYIKAOIIET0 MUPA U UX B3aMMHOTI'O PaCIIONIOKEHNS;

* pacrio3HaBaTh U M300paXaTh Ha YEPTEKaX U PUCYHKAX reoMeTpudeckue GUrypsl U X KOHPUTYpaluu;

* HAXOJIUTh 3HAUYEHUS JUIMH JIMHEWHBIX AJIEMEHTOB (UIyp M MX OTHONICHHUS, TpaaycHyto Mepy yrioB oT 0° go 180°, mpumeHss onpeneieHus,
CBOWCTBA U MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOILIEHHS (Uryp (paBeHCTBO, MOA00HE, CHUMMETPUH, TIOBOPOT, MapauIeIbHbIA MEepeHocC);

* ONEPUPOBATh C HAYAJILHBIMU MOHATUSIMHU TPUTOHOMETPHUH U BHITIOJIHATH 3JIEMEHTApHBIE ONlepaluy HaJl QYHKIUSMU YIJIOB;



* pemiaTh 3aJa4d Ha JOKA3aTeNbCTBO, OMUPASCh HA M3YYCHHBIE CBOMCTBA (PUTYP M OTHOIICHUN MEXAY HUMH U MPUMEHSS H3yYCHHBIC METOIbI
JI0Ka3aTeJIbCTB;

* pemIaTh HEeCIOXKHbBIC 3a7]a41 Ha TIOCTPOSHUE, PUMEHSSI OCHOBHBIC AJITOPUTMBI IIOCTPOCHHSI C TTOMOIIBIO ITUPKYJIIS ¥ TUHEHKH;

* pemIaTh MPOCTEHIIINE TUTAHUMETPUICCKHE 3a)1a49K B IPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMoicHOCMb .

* 081a0emb MemoOoamMu peuleHusi 3a0ay HA BbIYUCIEHUS U OOKA3AMENbCMBAd: MemoOOM Om HPOMUBHO20, MemoooM No0ooOus, Memooom
nepebopa 6apuanmos u MemoooM 2eOMempuiecKux mecm moyex;

* npuobpecmu OnvIM NPUMEHEHUsT AIeeOPaAudecK020 U MpPUSOHOMEMPUUECK020 Annapama u uoetl O8UNCEHUs. NPU PEUeHUU 2eOMempPUiecKUx
3a0ay;

* 081a0emb MPAOUYUOHHOU CXeMOU peulenuss 3a0a4 Ha NOCMpPOeHUe ¢ NOMOWbIO YUPKYISL U TUHEUKU: AHAIU3, NOCMPOoeHUe, OOKA3AmMeIbCmeo U
uccnedosanue;

* HAYYUMbCSL peuams 3a0ayu Ha NOCMPoeHUe MemoOOM 2eOMEemMpPUYEcKO20 Mecma mo4eku Memooom noooous;

* npuobpecmu Onvlm UCCILe008AHUsL CBOUCME NIAHUMEMPUUECKUX (PUeyp ¢ NOMOUbIO KOMNbIOMEPHLIX NPOSPAMM,

* npuobpecmu onvim BbLINOJIHEHUS. NPOeKmos no memam «l eomempuueckue npeobpazosanusi Ha niockocmuy, «llocmpoenue ompeskos no

dopmyne».

HN3mepenne reoMeTpu4ecKUX BeJTUNYHH

Brinmyckauk Hayaurcs:

* CIOJIb30BaTh CBOMCTBA U3MEPEHHUs JJIMH, IUIOIIAJIEH U YIJIOB MPHU PEUICHUH 3a/1ad HAa HaXOXACHHUE JUIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTH, TPATyCHOW MEPHI YTIJIa;

* BBIUMCIIATH IJIOMIAIU TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, MapajliieIorpaMMOB, Tpaneuid, KpyroB U CEKTOPOB;

* BBIUKCIISIT JUTMHY OKPY>KHOCTH, JJIUHY TYTH OKPYKHOCTH;

* BBIYUCIIATH JJIMHBI TUHEHHBIX 2JIEMEHTOB (DUTYP M UX YIJIBI, UCTIONB3Ys (POPMYIIBI ATMHBI OKPY>KHOCTU U AJTUHBI TyTH OKPY>KHOCTH, (POpPMYIIBI
momasei ¢uryp;

* pemiaTh 3aJla4M Ha JOKa3aTelbCTBO C UCIOJIb30BaHUEM (hOPMYIT JIIMHBI OKPY>KHOCTH U AJIMHBI TyTH OKPY>KHOCTH, (hOpMYyII IIomaaen Gpuryp;

* pemaTh MPAKTHUUYECKUE 3aJlayM, CBA3AHHBIC C HAXOXXJIEHHEM T€OMETPUUYECKUX BEIMYHMH (MCTOJB3Ysl MPU HEOOXOIUMOCTH CIHPABOYHHUKU U
TEXHUYECKHE CPEJICTBA).

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCSL:

* BLIYUCTAMb NIOWAOU PUSYD, COCMABTIEHHBIX U3 08X UU O0Jlee NPAMOY20bHUKOS, NAPALIEN0SPAMMO8, MPey20JbHUKO8, Kpyed U CeKmopa,

* BLIYUCTIAMb NIOWAOU MHO20Y20NbHUKOS, UCHOIb3YS OMHOWEHUS PABHOBETUKOCMU U PABHOCOCMABIIeHHOCMU,

* NpUMEHAMb aneeOpaudyecKutl U MmpuUcOHOMempUYecKUull annapam u uoeu OBUICEHUsI NPU peuleHuu 3a0a4 Ha GblYucieHue niouaoell
MHO20)20]IbHUKOS.



Koopaunartsl

BBINYCKHUK HAYYHTCS:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPJMHATAM €r0 KOHI[OB; BBIYUCIIATH KOOPAMHATHI CEPEANHBI OTPE3Ka;

* HCIIOJIB30BAaTh KOOPIMHATHBIA METO/I JIJISl H3yUEHHUS CBOMCTB MPSMBIX M OKPY>KHOCTEH.

Buvinyckuux nonyuum 603mMoicHOCb .

* 081a0emb KOOPOUHAMHBIM MeMOOOM PeueHUsl 3a0ad Ha 8bIYUCTEHUS U OOKA3aMelbCmed,

* npuobpecmu OnviM UCHONb308AHUSL KOMINLIOMEPHBIX NPOSPAMM OJI AHANU3A YACMHBIX CYYAe8 B3AUMHO20 PACHON0NCEHUS OKPYICHOCHEN U
NPSMbLX;

* npuobpecmu onvlm GuINOAHEHUs. NPoekmos Ha memy «lIpumenenue KoOOpOUHAMHO20 MemoOd Npu peuweHuu 3a0ay HA GblYUCTeHUs U
00KA3ameIbCmea.

BekTops!

BbInyCcKHHUK Hay4YHUTCS:

* ONIEPUPOBATh C BEKTOPAMHU: HAXOJUTh CYMMY UM pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX TI'€OMETPHUYCCKH, HAXOAWTh BEKTOP, PaBHBIN
MIPOM3BEICHUIO 33JaHHOTO BEKTOPA HA YMCJIO;

* HAXOJIUTh JIJISi BEKTOPOB, 33JJAHHBIX KOOPJWHATAMHU: UTHHY BEKTOpa, KOOPIUHATHI CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI
MIPOM3BEICHUS BEKTOPA Ha YUCJIO, IPUMEHSS ITPU HEOOXOIMMOCTH COYETATEIIbHBIN, IEPEMECTUTEIIBHBIN U PACTIPEICTUTEIIBHBINA 3aKOHBI

* BBIYHCIIATH CKAJSIPHOE TIPOU3BEICHIE BEKTOPOB, HAXOIUTh YTOJ MKy BEKTOPAMH, YCTAHABIIUBATh MIEPIICHIUKYIISIPHOCTD MPSIMBIX.

Buvinyckuux nonyuum 603mMoicHOCb .

* 081a0emb BeKMOPHbIM MEMOOOM 0I5l peuleHUsl 3a0ad Had 8bIYUCTEeHUs U OOKA3amelbCmea,

* npuobpecmu  Onvim BbINOJHEHU NPOEKMO8 HA MmeMy <«NpUMeHeHue BeKMOPHO20 Memoodd Npu peuwleHuu 3a0ad HA BbIYUCTIeHUS U
00KA3ameIbCmea.

TpeOoBaHus K yPOBHIO MOATOTOBKH BBIIIyCKHUKOB

B PE3YIbTATC U3YUCHUSA KypCa MATCMATUKH YUCHUK JOJIKCH 3HATh/ IOHUMATD:

- CYHICCTBO MMOHATHA MAaTCMATUYCCKOI'O JOKa3aTCIIbCTBA,; IPUMCPBI 10KA3aTCIbCTB;
- CYIICCTBO MMOHATHA AJITOpUTMA; IPUBOJUTL ITPUMCPBI AJITOPUTMOB;
- KaK HCIIOJIB3YHOTCA MATCMATHYCCKUC (I)OpMyJ'ILI, YpaBHCHHA U HCPABCHCTBA, INPUMCPBI HUX MNPUMCHCHUA IOJId PCHICHUA

MAaTCMAaTUUCCKUX U IMMPAKTHYCCKUX 3a1aY,



. KaKk MAaTeMaTH4YCCKU ONPCACIICHHBIC (byHKI_II/II/I MOTYT OIIUCBIBATh PCAJIBHBIC 3aBUCUMOCTU, NPUBOAWUTL IMPUMCPBI TAKOTO

OIMCAaHU;

. KaK MOTPeOHOCTH MPAKTHKH MPUBEITN MaTEMATUYECKYIO HAYKy K HEOOXOTUMOCTH PACIIMPEHHS TOHATUS YHCIIA;

. BEPOATHOCTHBIN XapaKTep MHOIMX 3aKOHOMEPHOCTEH OKPYKAIOLIEro MHpPa; INPHUMEPBl CTATUCTUYECKMX 3aKOHOMEPHOCTEH M
BBIBOJIOB;

. KakuM o00pa3oM TIeOMETpHs BO3HHMKIA M3 MPAKTUYECKUX 3ajad 3eMiIeMepusi; IpUMEpbl I'€OMETPHUUECKUX OOBEKTOB HU

YTBep)KIleHI/If/'I 0 HUX, BAJKHBIX IJId HPAKTUKH,

. CMBICJI HACAIM3alluu, HO3BOJ'I$IIOH.I€I71 peumaTts 3aaadu peaanoﬁ HeﬁCTBHTeHBHOCTH MAaTCMAaTUYCCKUMHU MCTOJaMHU, IMPHUMCPLI
OHII/I6OK, BO3HHUKAIOMIUX ITPU HACATTU3al[HH.

Apudmernka
Ymern
. BBIMIOJHATh YCTHO apudmMeThyeckue NEHCTBUS: CIO0KEHHE U BbIUMTAHUE JBY3HAUHBIX YHCENl M JECATHYHBIX ApoOel ¢ IByMs

3HaKaMH, YMHOKXCHHC OJHO3HAYHBLIX YHCCII, apI/I(l)MCTI/I‘IeCKI/Ie onepanun ¢ OOBLIKHOBEHHBLIMHU I[pO6$IMI/I C OAHO3HA4YHBIM 3HaMCHATCJIICEM H
YHUCIHNTCIIEM,

. NEepexoAUTh OT OJHOM (OPMBI 3alMHMCHU YHUCEN K JAPYroi, NpeACTaBIsATh AECATHUUHYIO JIpoOb B BHJE OOBIKHOBEHHOW M B
MPOCTEHIINX CcIy4yasiX OOBIKHOBEHHYIO B BHJIE JIE€CATUYHOMN, MPOLIEHTHI - B BUJE ApOOH U IpoOb — B BUJIE MPOLIEHTOB; 3aMCHIBaTh OOJIbIINE U
MaJIble YUCia C UCIOIb30BAHUEM LIENBIX CTEIICHEN NECATKY;

. BBITIOJIHATH apI/I(I)MCTI/I‘-IeCKI/Ie JIENCTBUS C palluOHAJIBHBIMH YUCJIAMH, CPABHUBATH PALIMOHAJIBHBIC U JIEHCTBUTEIIbHEIC qucia,
HaxXOJUThb B HCCJIOKHBIX ClIydassX 3HAUCHUSA CTEIICHEH C LIEIBIMH IIOKa3aTeIsIMU U KOpHCﬁ; HaXOAWUTh 3HAYCHUA YHUCIIOBBIX BBIpa)I(CHHf/'I;

- OKPYTJIATH LCJIBIC YUCIIa U ACCATUYHBIC I[pOGI/I, HaxXoauThb HpI/I6J'II/I)KCHHBIe quciia ¢ HEAOCTAaTKOM U C I/I36BITI(OM, BBITIOJIHATD
OICHKY YHUCJIOBBIX BLIpa)I(CHHf/'I;

. MOJIb30BAaThCs OCHOBHBIMU €MHMLIAMH JUJIMHBI, MacChl, BPEMEHH, CKOPOCTH, IUIOLIAAM, 00beMa; BbIpaXkaTh Ooyiee KpYIHbIE
€IMHUILIBI uepe3 Oosiee MeIKue 1 Ha000poT;



- pelmiaTth TCKCTOBBLIC 3aJavd, BKJIIOYHAA 3ada4du, CBA3AHHBIC C OTHOLICHHUCM U C HNPONOPHHOHAIBHOCTBIO BCIWYHWH, I[pOGSIMI/I u
IIPOLCHTAMU,;

HCII0JIb30BATHh HpHOﬁpeTeHHLIe 3HAHUHA U YMCHUSA B HpaKTH‘leCKOﬁ ACATECJIBbHOCTH U HOBCCIIHCBHOi;I JKU3HMU JIA:
- peICHUS HCCIIOXKHBIX MPAKTHUYCCKUX PACUCTHBIX 3a7a4, B TOM YHUCIIC C HCIIOJb30BAHWCM IIpPU HCO6XOI[I/IMOCTI/I CIIpaBOYHBIX

MaTCpHraIOB, KAJIbKYJIATOPA, KOMIIBIOTCPA,

- YCTHOﬁ IMPUKUAKA W OLHCHKH PE3yJibTaTa BBI‘IHCHGHHﬁ; IMPOBCPKU PE3yJibTaTa BBIYHUCICHHUA, C HCIIOJIB30BAHHUEM PaA3JINYHBIX
IIpUCMOB;
- HHTCPIPCTALIMH PC3YJIbTATOB PCHICHUSA 3a4a4 C YUCTOM OFpaHquHHfI, CBA3aHHLBIX C pCaJIbHBIMHA CBOMCTBaAMH paccMaTpruBaACMbIX

IIpouecCcoB U SIBJICHUM.

Anreopa
YMmethb
= COCTaBISITh OYKBEHHBIE BBIPAKEHUS W (HOPMYINBI MO YCIOBHSIM 3a/lad; OCYHIECTBIATH B BBIPAKECHHSIX M (POpPMyIax 4YMCIOBBIE

MIOJICTAHOBKH M BBINOJIHATH COOTBETCTBYIOLIME BBRIYMCICHUS, OCYIIECTBIIATH ITOICTAHOBKY OZJHOTO BBIPQKEHHS B IPYroOe; BHIPaXaTh U3 (opmy
OJIHY TIEPEMEHHYIO Yepe3 OCTalIbHEIE;

. BBITIOJIHATE OCHOBHBIC ,HeﬁCTBHH CO CTCNICHAMMA C LCIBIMU ITOKA3aTCIIIMH, ¢ MHOIO4YJCHaAMHU U C aJ'IFe6paI/I‘-ICCKI/IMI/I ,Z[pO6$IMI/I;
BBIITOJIHATD Pa3IOKCHUEC MHOTOYJICHOB HAa MHOKHUTCIIN, BBIITOJHATD TOXKIACCTBCHHBIC Hp606pa30BaHI/I$I paguoOHaJIbHBIX BI)Ipa)KeHI/II\/JI;

. NPUMEHATh CBOMCTBA apU(PMETHUYECKMX KBAJpPaTHBIX KOPHEW JUIs BBIYMCIEHUS 3HAYEHUH U NpeoOpa3oBaHUM UMCIIOBBIX
BBIPAKEHU, COAEP/KAINX KBaJIPAaTHBIE KOPHH;

. peuiath JMHEWHbIE, KBAJPAaTHbIC YPAaBHEHUS M PALMOHAIBHBIC YPAaBHEHMS, CBOMSIIMECS K HHUM, CUCTEMbl JIBYX JIMHEHWHBIX
YPaBHEHUU U HECIIOKHBIC HETMHEHBIE CUCTEMBI;

- peuiaTb JIMHEWHBIEC U KBaApPAaTHLIC HEPABCHCTBA C OJIHOM HCpCMGHHOfI N UX CUCTCMBI,

= pelaTh TEKCTOBBIE 3a/1a4M ajireOpanyeckuM METO/I0M, HHTEPIIPETUPOBATh MOIYYEHHBIN pe3ynbTar, IPOBOAUTH OTOOP PELICHUIH,
ucxons u3 GopMyIMPOBKH 3a/1aUH;



. n300pakaTh YMcIa TOUKAMH Ha KOOPAMHATHOM MPSMOM;

. OTIpeIeIIATh KOOPAUHATA TOYKHU IJIOCKOCTH, CTPOUTH TOYKHU C 33JaHHBIMU KOOpAMHATaAMU; M300pa)kaTh MHOXECTBO pPELICHUI
JINHEMHOTO HEPABEHCTBA;

. pacro3HaBaTh apu(pMeTHYecKue U reoMEeTpUYEcKHe MPOrpecCHy; peliaTh 3aJadd ¢ npuMeHeHrueM (GopMylibl OOIIero 4ieHa U
CYMMBbI HECKOJIBKUX TEPBBIX YICHOB;

. HAaXOJWUTh 3HAUCHUS QYHKIMH, 331aHHOI GopMyInoii, Tabnuiel, rpagukom Mo ee apryMeHTy; HaXOAUTh 3HAYCHUE apryMeHTa T10
3Ha4YeHUIO (DYHKINH, 33JaHHON TpaguKOM MK TaOJIUIEH;

. OTIpeIeNIATh CBOMCTBA (DYHKIMH 1O ee rpaduky; NpUMEHATh TpadudecKue MpefCTaBlIeHUs MIPH PEUICHUH YpPaBHEHHM, CUCTEM,
HEPABEHCTB;
. OIHCHIBATh CBOMCTBA N3YUYECHHBIX (DYHKIUH, CTPOUTH UX TPpaUKu

HCII0JIb30BATh l'lpHOﬁpeTeHHl)Ie 3HAHUA U YMECHUSA B HpaKTI/I‘{eCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM KU3HHU JJIs1:
. BBIIIOJIHCHUS PACUYCTOB I10 (1)OpMy.TIaM, COCTaBJICHHUC (1)0pMy.]'I, BbIpAXKAKOIHUX 3aBUCHUMOCTb MCKAY PCAJIbHBIMHU BCIMYUHAMMU,

HaXO0XJACHUS HY)KHON (pOpMyJIbl B CIIPaBOYHBIX MaTepuaa;
. MOJIEJIMPOBAaHUE MPAKTUYECKUX CUTYaLlUH U UCCIIE0BAaHUS TOCTPOCHHBIX MOJIEIEH ¢ MCIIOJIBb30BaHUEM arrapara ajireopsl;

- OIMMCAHUS 3aBUCHUMOCTEH MCKOY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYMHAMU COOTBETCTBYIOIIMMHA q)OpMy.J'IaMI/I IIpHU UCCIICAOBAHNHN HCCIIOXKHBIX

MIPAaKTHYECKUX CUTYyaLUH;

= UHTEpHpeTaluu rpaguKoB peanbHbIX 3aBUCUMOCTEH MEXy BEIMYMHAMHU.
I'eomerpus
Ymern
. MMOJIB30BATHCA TCOMETPUUCCKUM A3BIKOM IJIA OIIMCAHHUA IMMPEAMCETOB OKPYXKAIOIIET0 MUPaA,

- pacio3HaBaTb rcOMCTPUICCKUC q)HprBI, Pa3invaTh UX B3aUMHOC PACIIOJIOKCHUC,



. n300paxaTh reOMEeTpHUUecKre (UTyphI; BHIIOIHATH YEPTEKHU MO YCIOBUIO 33]1a4; OCYIIECTBISTH Ipeodpa3oBanue Guryp;

. pacrio3HaBaTh Ha YEPTEXKAX, MOJICNIAX U B OKpYXKaroliei 00CTaHOBKE OCHOBHBIC IIPOCTPAHCTBEHHBIE Tea, N300paXaTh UX;

. B IIPOCTEHIINX CIY4asx CTPOUTH CEYCHHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEII;

. IPOBOJNTH ONEPALUH HaJl BEKTOPAMH, BBIYUCIIATH [UIMHY M KOOPJHHATHI BEKTOPA, YTOJI MEKAY BEKTOPaMU;

. BBIUMCIIATH 3HAYEHUS TEOMETPUUYECKMX BEJIMYMH (IJIMH, YIJIOB, IUIOMazeil, 06beMoB); B ToM umcie: as yrios ot 0° go 180°

OTIpEeNIeNIATh 3HAYEHUS] TPUTOHOMETPUUYECKUX (YHKLUH M0 3aJaHHBIM 3HAYCHUSAM YTJIOB; HAXOAUTh 3HAUYEHUS TPUTOHOMETPUUYECKHX (PYHKIUI
10 3HAYECHHUIO OJHOW U3 HUX, HAXOJIUTh CTOPOHBI, YIJIBI U ILIOIIAANA TPEYTOJIbHUKOB, JNIMHBI JOMAHbIX, IYI' OKPY’KHOCTH, IIJIOIIAAEH OCHOBHBIX
reoMeTpruecKux (puryp u Guryp, COCTaBJICHHbIX U3 HHX;

" pemaTh TEeOMETPUYECKHE 3aJauyd ONHpasCh Ha HW3YyUCHHBIE CBOMCTBA (HUIyp M OTHOIICHWH MEXAY HHUMH, HPUMEHSSA
JIONOJTHUTENbHBIE TOCTPOEHHUS], alreOpanyeckiii 1 TPUrOHOMETPUUECKUH anmnapar, cooOpaxeHns CAMMETPUH;

- MMPOBOAUTDL AOKA3ATCJIBbHBIC PACCYKACHUA NPHU PCIICHUU 3a4a4, UCIIOJIb3yd H3BCCTHBIC TCOPCMBI, O6Hapy)KI/IBa$[ BO3MOXXHOCTH
I UX MCIIOJIb30BAHU A,

. peuiaTtb HpOCTGﬁIHHC INIAHUMCTPHUYCCKUC 3aa9U B IIPOCTPAHCTBE;

HCIMOJb30BATH HpﬂOﬁpeTeHHbIe SHAHUA U YMECHUA B HpaKTI/I‘leCKOﬁ JIeSITEJIbHOCTH U NMOBCETHEBHOM KU3HU JIJIA1:

. OINMMCaHUs PCAJIbHBIX CI/ITyaI_[I/Iﬁ Ha A3bIKC TCOMCTPHUH,

. pacyeToOB, BKIIKOYAOIIUX HpOCTGfILHPI@ TPUTOHOMETPUUCCKHUEC (1)0pMy.]'H>I;

- PEICHUA TPUTOHOMETPHUUICCKUX 3a/iad C UCIIOJIb30BAHUEM TPUTOHOMECTPUH;

- pPCHICHUC TPAKTUYCCKHUX 3aJidd, CBA3AHHBIX C HAXOXIACHUCM TCOMCTPUUCCKHUX BCIMYUH (I/ICHOJ'IB3y}I npu HCO6XO,[[I/IMOCTI/I

CIPaBOYHHMKHU M TEXHUUECKUE CPEJICTBA);

. MOCTPOCHHE T€OMETPUYECKUMU MHCTPYMEHTAaMU (JIMHEHKa, YrOJbHUK, IUPKYIb, TPAHCIIOPTHUD).



DJ1eMeHTHhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHN BEPOSATHOCTEH
YMmeThb

HpOBOl[I/ITB HCCJIOKHBIC JOKa3aTCJIbCTBA, I10J1y4aTb HpOCTGfIH.IPIC CIICACTBUA H3 M3BCCTHBIX WM PAHCC IMMOJTYYCHHBIX

YTBEPKJICHHUM, OLIEHUBATH JIOTMYECKYIO IIPABUIIBHOCTH PACCYXKACHUM, MCIOJIb30BaTh IPUMEPHI I WLIIOCTPALUMM W KOHTPIPHUMEPHI I
OIIPOBEPKEHUS YTBEPKIACHUMN;

U3BJIEKaTh MH(OPMAIHIO, IPEICTABICHHYIO B TaOJIMIaX, HA TUarpaMMax, rpaukax; COCTaBIsATh TAOJIHUIIbI, CTPOUTDH JHATPAMMBI

U rpaduky;

. pemiath KOMOMHATOpPHBIC 3a7ayll IyTEeM CHUCTEMAaTHYeCKOro Iepedopa BO3MOXKHBIX BApUAHTOB M KCIIOJIB30BAHUEM IIPABHUII
YMHOXKEHHUS;

. BBIUMCIISTH CPEHUE 3HAYCHUS PE3yIbTaTOB U3MEPCHHIA,

. HAXOJUTh YaCTOTY COOBITHS, HCIIOJIb3YysI COOCTBEHHBIC HAOJFOICHUS TOTOBBIC CTATUCTUICCKUE JIAHHBIC

. HAXOJIUTh BEPOSITHOCTHU CIYYalHBIX COOBITHI B IPOCTEHIIINX CIYYasiX;

HCHOJIB30BaATH npnoﬁpeTeﬂﬂue 3HAHUA U YMEHUS B HpaKTquCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM sKU3HM JJIs1:

. BBICTPAMBAHUs apryMEHTALMK [IPU JOKA3aTEIbCTBE U B INAJIOTE;

. pacro3HaBaHUs JOTUYECKN HEKOPPEKTHBIX PACCyKICHUN;

. 3aIIUCU MAaTEMaTUYECKUX YTBEP)KIAEHUN, JOKA3aTEIbCTB;

. aHaJIM3a peaJIbHbIX YUCIIOBBIX JAaHHBIX, IPEICTABIEHHBIX B BUJIE JUarpaMm, rpadukoB, TaOIuI;

. pelICHUS NPAKTUYICCKUX 3a/la4 B IMOBCEIHEBHON U HpO(bCCCHOHaHBHOﬁ JESATEIBHOCTH C MCIOJIb30BaHUEM JICHCTBHUI C qucjiaMu,

MPOIICHTOB, JIJTMH, IUTONIa/Iei, 00beMOB, BpEMEHHU, CKOPOCTH;

. pelieHus yueOHbIX U MPaKTUYECKHUX 3a/1a4, TPEOYIOMINX CHCTEMaTHYeCcKoro rnepedbopa BapuaHTOB;

CpaBHEHMs IIAHCOB HACTYIJICHHUS CIY4YalHBIX COOBITHI, IJIi OLIEHKHM BEPOSITHOCTU CIIyYalHOTO COOBITHS B MPAKTHYECKUX
CUTYalUsIX, COTOCTABJICHUS MOJIETN C PEAJbHOM CUTYAILNEH;



. IIOHHMMAaHHA CTaTUCTUYCCKUX YTBC];)}KILCHI/II\/'I.

OLEHKA YCTHBIX OTBETOB OBYYAIOHIUXCS IO MATEMATHUKE
OTBeT OlIeHUBAETCSI OTMETKOM «5», €CJIM YUYeHHUK:
2)TI0JTHO PacKpbUT COJIEpKAHKUE MaTepraja B 00beMe, IPEAYCMOTPEHHOM MTPOrPaMMOil U y4eOHUKOM,
3)M3II0KUIT MaTepHall IPAMOTHBIM S3bIKOM B OTPEISICHHOM JIOTHYECKON TOCIEI0BATEILHOCTH, TOYHO HCIIOIb3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO U
CHMBOIIHAKY;
4)paBUIILHO BBITIOJHWII PUCYHKH, YEPTEKH, IPaPUKH, COMYTCTBYIONIHE OTBETY;
5)HOKa3aJI YMCHHEC UWNIIOCTPHUPOBATH TCOPCTUUYCCKUC IMOJTOKCHUA KOHKPCTHBIMU [IPUMCPAMU, IIPUMCHSATH UX B HOBOU CUTyalllU IIPU BBIITOJIHCHUN
MIPAKTUYECKOTO 3a/IaHus;
6)1poIeMOHCTPUPOBAJ YCBOSHHE PaHee H3yYCHHBIX COMYTCTBYIOUIMX BOMPOCOB, CHOPMHUPOBAHHOCTD U YCTONYHUBOCTD UCIOJIB3YEMBIX MPH OTPAbOTKE
YMEHHUI U HABBIKOB;
7)OTBC‘-IaJ'I CaMOCTOSITENLHO 0€3 HaBOOAIIUX BOIIPOCOB YUYUTCIIA. Bo3moxHEI OoAaHa - IBC HCTOYHOCTH IIPH OCBCIICHNU BTOPOCTCIICHHBIX BOIIPOCOB WUJIN
B BBIKJIa/IKaX, KOTOPbIC YUYECHHUK JIETKO UCTIPABUII 110 3aMEYAHUIO YUUTETIS.
OTBeT 01leHNBAETCSl 0TMETKOM «4», ecJIM OH yI0BJIETBOPSIeT B OCHOBHOM TPeOOBAHUSIM HA OLEHKY «5», HO IIPH 3TOM HUMeeT OJUH U3
HEJ0CTATKOB:
® B U3JIOXKCHUHU JIOMYILIEHBI HEOObIINE MPOOEsbl, HE NCKA3UBIINE MaTEMaTHUYECKOE COJIEP>KaHUE OTBETA;
e JIONYILIEHbI OJIMH — JBA HEAOUYETA IPU OCBEIIEHUH OCHOBHOTO COJIEpKAHUsI OTBETA, UCIPABJICHHBIE IO 3aMEUaHUIO YUHUTEI;
e JIOMYIIECHHI OLTNOKa UK OoJiee BYX HE0YETOB MPHU OCBEIICHUH BTOPOCTETIEHHBIX BOIIPOCOB UM B BHIKJIAIKAX, JIETKO UCIIPABJICHHBIE 110
3aMEYAHUIO YUUTETIS.
OtMeTKa «3» CTaBUTCH B CJACIYIOIIMX CIAYYAAX:
® HEMOJIHO WM HEeTOCIeI0BaTeIbHO PACKPBITO COAepKaHUE MaTepHalia, HO ToKa3aHo 00Iliee MTOHUMaHue BOMPOca U MPOJEMOHCTPUPOBAHBI
YMEHHSI, JOCTaTOYHBIE JUISI JATbHEHUIIEr0 YCBOSHUS IPOrpaMMHOT0 MaTepuana (onpeneneHnbie « TpeboBaHUsIMHI K MAaTEMaTUYECKOM
MOATOTOBKE 00YYAIOIIUXCS»);
¢ HMMCIHMCH 3aTPYAHCHUA W JOMMYIICHBI OILIMOKU B OMpeaAcCICHUN HOH?[TI/Ifl, HUCIOJIL30BAaHNHU MaTeMaTUUECKOU TEPMHUHOJIOTUH, YCPTEIKAX,
BBIKJIaJIKAaX, UCIIPABJICHHBIE [TOCJIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;
® YYEHUK HE CIIPABUJICA C IPUMEHEHUEM TEOPUH B HOBOM CUTYallMU MIPH BBHIMOJIHEHUU TPAKTUUYECKOTO 3a/1aHUsI, HO BBITIOJIHUJI 33JJaHUS
0053aTEeTLHOTO YPOBHS CI0XKHOCTHU IO JAaHHOU TEME;
® [IPpU 3HaAHHUHU TCOPECTUUCCKOI'o MaTcpuajia BbIABJICHA HEAOCTATOYHAA CCbOpMPIpOBaHHOCTB OCHOBHBIX YMeHI/Iﬁ 1 HABBIKOB.
OT1MmeTKa «2» CTABUTCH B CJACAYIOUIUX CAYYAsAX:
® HE PAcKpPHITO OCHOBHOE COZepKaHHe YIeOHOT0 MaTepuaa;
e 00HapYy>KEHO HE3HAHHE WM HETIOHNMAaHHE YUEHUKOM OOJbIIei Wi Hanbosee BaKHOM YacTh yueOHOTo MaTepHarna;




e JIONYIIECHBI OMMUOKHU B OTPECTICHUH TIOHITH, PY UCIIOJIH30BAHUN MaTeMaTUUECKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTexKaxX WK rpadukax, B
BBIKJIAJKAaX, KOTOPBIC HE UCITPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB YUUTCIIA.
OtmMmetKka «1» cTaBUTCH, €CJIN:

® YYCHHK OOHAPY)KHJI ITOJIHOC HE3HAHKME U HETIOHMMaHUE M3y4aeMOro yueOHOTO MaTepraa Wik He CMOT OTBETHTh HU Ha OJIMH U3 TIOCTABJICHHBIX
BOIIPOCOB 110 H3y4aeMOMY MaTepuaiy.

OLEHKA IITMCHbMEHHbBIX KOHTPOJIBHBIX PABOT OBYYAIOILINXCS IO MATEMATHUKE
OTMeTKAa «5» cCTaBUTCH, €CJIN:

L4 pa60Ta BBIITIOJIHEHA ITOJIHOCTBIO,
® B JIOTHYCCKUX PACCYKACHUAX U 000CHOBaHUH PCLICHUA HET HpO6CJIOB n OH_II/I6OK;

® B PCIICHUM HET MaTEeMAaTHYECKUX OIMIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIMCKA, HE SBJISIFOIIASACS CICACTBUEM HE3HAHUS WIM HETIOHMMaHUS
y4e0HOT0 MaTepuaa).
OT1MeTKAa «4» CTaBUTCS, €CJIN:

e paboTa BBIIOJHEHA OJHOCTHIO, HO 0OOCHOBAHMSI LIIar0B PELLICHUsI HEAOCTATOUHBI (€CTIM YMEHHE 00OCHOBBIBATh PACCYKICHUS HE SIBIISIIOCH
CIeLUaIbHBIM 00BEKTOM IPOBEPKH);
e JONylLIeHa OJHa OIIMOKa UM Ba-TPU HEJAO0YETa B BBIKJIA/IKAX, PUCYHKAX, YepTexax Wi rpadukax (eciu 3Ty BUAbl pabOThl HE SBIISIIUCH
CHELHAIbHBIM 00bEKTOM IIPOBEPKH).
OtMeTKa «3» CTaBUTCS, €CJIN:

e JIOMYyIIECHHI Oosiee 0IHOM omuOKY UM Oosiee ABYX-TPeX HEIOUETOB B BBIKIIAJKAX, YepTexkax WK rpadukax, HO yyaluiics BIajeeTr
00s13aTeIbHBIMY YMEHUSIMU 110 TIPOBEPSIEMOM TEME.
OTMeTKAa «2)» CTABUTCS, €CJIN:

e JIOMYIICHHI CYIIECTBEHHbBIE ONTMOKH, MMOKA3aBIlIKe, YTO YUAIUHCS HE BIajeeT 00s13aTeIbHBIMI YMEHUSMU 110 JaHHON TeMe B MOJIHOM Mepe.
OtMeTKa «1» cTaBUTCH, €CJIN:

e paboTa nokasaja noJHOE OTCYTCTBHE Y y4alllerocst 00s13aTeIbHbIX 3HAHUN U YMEHUH 10 IPOBEPSEMON TeME WJIM 3HaYUTENbHas 4acTh PabOThI
BBITIOJIHEHA HE CAMOCTOSITENIBHO.

OBIIAA KJTACCUPHUKAIIMA OHINBOK
I'pyObiMH cuuTAOTCH OLIMOKU:

® HCE3HaHUEC OMMPECACICHUSA OCHOBHBIX HOHSITI/II\/II, 3aKOHOB, ITPaBUJI, OCHOBHBIX MMOJIOKESHUH TCOpHH, HC3HAHUC q)OpMy.TI, O6HlerI/IH$ITI)IX CHUMBOJIOB
0003HaYCHHI BCJIMYNH, CIUHHUILl UX U3MCPCHUS,

e HEe3HaHHE HaUMEHOBaHUM CANHUI U3MCPCHUA,
¢ HCYMCHHC BBIACIIUTL B OTBCTC I'NIABHOC,
® HCYMCHHC IPUMCHATH 3HAHUWSA, AJITOPUTMBI JJI pCHICHUA 3a1a4,



® HEYMEHHE JIeJIaTh BHIBOABI U 0000IICHNS;
e HEYMCHHE YUTATh U CTPOUTH IPapuKH;
® [IOTEePs KOPHS MM COXPaHECHUE MTOCTOPOHHETO KOPHS;
e orOpaceiBaHue 06€3 00BICHEHHU OHOTO U3 HUX;
® paBHO3HAYHBIC UM OIIMOKH;
® BBIYHCIUTEIbHBIE OIINOKH, €CJIM OHHM HE SIBJISIOTCS OIMCKOM;
e JIOTMYECKHE OIIMOKH.
K HerpyObiM ommmokam cjiexyer OTHECTH:
® HETOYHOCTH (POPMYIMPOBOK, ONPEIACICHHM, TOHITHIA, TCOPHIi, BRI3BAaHHASI HEMOJHOTON OXBaTa OCHOBHBIX MPU3HAKOB OIPEICISIEMOTO TOHTHS
WJIM 3aMEHOM OJTHOTO - JBYX M3 3THX IPU3HAKOB BTOPOCTETICHHBIMHU;
® HETOYHOCTb Ipaduka;
e HepalMOHAIBHBIA METOJ] PEIICHUS 33/1a9¥ WU HEIOCTATOYHO MPOyMaHHBIN TUTAaH OTBETA (HapyIICHUE JIOTHKH, IIOMECHA OTICITHHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTCIICHHBIMHU );
® HEpaIMOHAIBHBIC METOIBI PaOOTHI CO CIIPABOYHOM M JJPYroi JIUTEPATYPOU;
® HEYMEHHE pelaTh 3aJauu, BHIIOJIHSIT 3aJ]aHusl B O0IIEM BHIE.
Henoueramu sIBJIAIOTCA:
e HepalMOHaJIbHBIC IPUEMbI BHIYMCICHUH U MPeoOPa30BaHMIA;
e HeOpe)XKHOE BHITIOTHEHUE 3aMKCei, YepTexeid, cxeM, TpaduKoB.

EJUHBIE KPUTEPUU ONEHKU AKTUBHOCTH OBYYAIOIIIUXCA
HA YPOKE

3 0asia — cucTeMaTHYeCKH (Ha MPOTSHKEHUU BCEro YpoKa) MPOSBIISI aKTUBHOCTB: YYacTBOBAJI B IIPOLIECCE NMOCTAHOBKE LIETH YPOKa, IPAaBUIBHO
OTBEYAaJ Ha BOIPOCHI YYUTEIs, 3a/1aBaJl BOIPOCHI; ObUT aKTUBHO BOBJICUYEH B IM03HABATENIBHYIO JESATEIbHOCTh, Y4aCTBOBAJ B pPaOOTE TPYIIIbI, ITOABOIMII
UTOTH pedIEKCHIO ypOKa U T. 11.;

2 fajia CUTYaTMBHO TPOSBISUT aKTUBHOCTh Ha 3aHATUU (HA OTAETBHBIX JTamax ypoka); ObLT BOBJECUEH B TO3HABATEIBHYIO JESATEIBHOCTD,
y4acTBOBaJ B paboTe rpymmsl U T. 1.;

1 6ana — >nu3oaMYecKasi aKTUBHOCTH (TTaCCUBHOCTbD, CO3€pLATEIbHBINA MM03HABATENbHBIN UHTEPEC); MPUCYTCTBOBAI HA YPOKE, CIyIIal, CMOTpE,
3aMyChIBaI MO/ JUKTOBKY YUMUTES, IEPENUCHIBAI C JOCKH;



0 0aJ110B — OTCYTCTBOBAJI.

Conep:xkanue y4e0OHOro Kypca.

COILEPKAHUE KYPCA MATEMATHUKMU S KNIACCA

HatypaabHble 4ynciia 1 HYJIb

HarypanbHbliil psii 4Hcesl U ero CBoiicTBa

HarypanbHoe 4MciI0, MHOKECTBO HaTypallbHBIX YHMCENT M €ro CBOMCTBA, M300pakeHUE HATYpaJbHBIX YMCENl TOUKAMU Ha YUCIOBOM MPSIMOH.
Hcnons30BaHne CBOWCTB HATYPAJIBHBIX YHMCEII IIPU PELICHUH 33/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCe

Paznuune Mexny uudpoil u umciaom. Ilo3unmoHHas 3amuch HATypajdbHOrO 4YMCIIA, [MOMECTHOE 3HAu€HUE LMQPBI, pa3pslbl U KIacchl,
COOTHOILIEHHE MEXAY ABYMS COCEHUMU PA3PAIHBIMH €IUHUIIAMH, YTEHHE U 3aIIUCh HATYPAJIbHBIX YHCEI.

OxkpyriieHue HaTYpPAJbHBIX YHCeJl

Heobxonumocts okpyrienusd. [IpaBuiio okpyrieHust HaTypalbHbIX YUCEIl.

CpaBHeHHe HATYpPaJILHBIX YHCeJI, CPAaBHeHHE ¢ YucaoMm 0

[TonsiTe O CpaBHEHUHU 4YMCEJ, CPAaBHEHUE HATypaJbHBIX YHCEN JAPYr C JAPYroM U C HYJIEM, MaTeMaTUyecKas 3aliCh CPaBHEHHM, CIIOCOOBI
CPaBHEHHUs YHCEIL.

JleCTBHS ¢ HATYPAJBHBIMH YUCJIAMH

CrnoxeHue 1 BBIYMTAHNE, KOMIIOHEHTBI CJIOKEHMSI U BBIUMTAHUS, CBSI3b MEXKYy HUMH, HAXOKIEHUE CYMMBI U PA3HOCTH, U3MEHEHUE CYMMBI U
Pa3HOCTH ITPU U3MEHEHNH KOMIIOHEHTOB CJIOKEHHS M BBIYUTAHUS.

YMHOXeHHE U JeJIeHHe, KOMIIOHEHTbl YMHOXEHUS U JIeNICHUs, CBA3b MEXAY HUMH, YMHOXKEHUE M CIOKEHHE B CTOJOMK, JICJIEHUE YT OJIKOM,
MIPOBEpKa pe3ybTaTa ¢ MOMOUIbIO0 MPUKUAKU U 0OpaTHOTO JEHCTBUS.



IlepeMecTUTENBHBINA U COYETATENBHBIN 3aKOHBI CIIOKEHUS U YMHOKEHUS, PaclpeAeIUTENbHBIN 3aKOH YMHOKEHUS! OTHOCUTENIBHO CIIOXKEHMS,
000CHOBaHUE AJITOPUTMOB BBINIOJIHEHUS apU(PMETUUECKUX JeHCTBUI.

CremneHb ¢ HATYpaJbHBIM MOKa3aTeIeM

3anuch 4ncia B BUJE CyMMBI Pa3psiiHBIX ClIaracéMbIX, MOPSAOK BBIIIOJIHEHUS JEHCTBUN B BBIPAXKCHUAX, COIEP/KALIMX CTEIEHb, BEIYHUCICHUE
3HAQYECHUI BBIPAKEHUM, COJEPIKAILNUX CTEIICHb.

YucnoBble BbIPpAKEeHUS
UYucnoBoe BbIpaXEHUE U €r0 3HaYEHUE, ITOPSAI0K BBIMOIHEHUS AeicTBUI. UncaoBbIe BIpaXKeHUsI. 3HAUEHUE YHNCIOBOIO BBIPAXKEHHUS.
[Topsimok IeMCTBUIA B YMCIIOBBIX BHIPAKEHUSIX.

JleaeHue ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HaTYpaJIbHBIX YHCEJl, CBOMCTBA AeJIeHUs ¢ ocTaTKoM. [IpakTiuueckue 3a1a4u Ha JEJIEHUE C OCTaTKOM.

YpasHeHus.

VYpasuenus. Kopenb ypaBHenusi. OCHOBHbIE CBOMCTBA ypaBHEHUMN. PerieHne TeKCTOBBIX 3a7au C IIOMOILBIO YPaBHEHUH.

JApodu

OObIKHOBEHHBIE IPOOH

Hons, gacte, 1pobHOE uucio, ApoOb. J[poOHoe uucio kak pe3ynbTar aeneHus. [IpaBuibHBIE M HeNmpaBUIbHbBIE JpoOU, CMellaHHas IpoOb
(cMernraHHo€e YucIo).

3anuch HaATypalbHOTO 4YMCIIAa B BHJE ApoOM C 3aJaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHUE CMEUIAHHOM IpoOM B HENpaBWIBHYIO JpOOb U
Ha000pOT.

CpaBHeHUE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue ¥ BeIYMTaHUE OOBIKHOBEHHBIX JIpo0eii. ApupMeTniecke 1eHCTBUS CO CMEIIaHHBIMU APOOSIMHU.

Apudmerndeckue 1eHCTBHS ¢ APOOHBIMU YUCIIAMH.

CniocoObl panioHaIM3aiy BEIYUCIEHUN U UX IPUMEHEHUE MPHU BbINOIHEHUH JEHCTBUM.

JecaTH4HBIE IPOOH

Ilenass u apoOHas yactu aecaTHUHOU aApoou. [IpeoOpa3zoBaHue AeCATUYHBIX IpoOel B OObIKHOBEHHbIE. CpaBHEHHE ACCATUYHBIX JIPOOEH.
CrnoxeHue M BbIYUTAHUE JECATUYHBIX ApoOeil. OKpyrieHue NecATUUHBIX OpoOell. YMHOXKeHue U AeleHHe AecATHUHBIX Apobeit. [IpeobpasoBanue
OOBIKHOBEHHBIX JIpo0eil B necsiTuuHble 1poou. KoHeuHble u OeCKOHEUHbIE 1ECATUYHBIE APOOH.

Cpennee apudpmernyeckoe uncea

Cpennee apudmernyeckoe AByx umcen. HM3o0paxkeHue cpenHero apudMeTHdyeckoro ABYX 4YHCENl Ha 4YHMCIOBOW mpsMoil. Pemienue
MPAaKTUYECKHX 3a/1a4 ¢ IPUMEHEHNEM cpesiHero apudmerndeckoro. Cpeanee apupmMeTndeckoe HECKOIbKUX YHCElL.

IIpoueHnTsl

[TonsiTve npoueHTa. BeluncieHne NpoLEHTOB OT YUCIAa U YUCIIA IO U3BECTHOMY IPOLIEHTY, BBIpAXKEHHE OTHOLIEHHUS B IpolieHTax. Pemenue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOLIEHTaMHU.

PenieHune TeKCTOBBIX 3aJa4



EnuHunbsl u3MepeHmii: UIHHBI, TUTOMIAaU, 00BEMa, MacChl, BPEMEHH, CKOPOCTH. 3aBHUCHMOCTH MEXIY CAMHHUIIAMH W3MEPECHHS KaxkIOi
BEJIMYMHBI. 3aBUCUMOCTH MEX]1y BEIMYMHAMHU: CKOPOCTb, BPEMsl, PACCTOSIHUE; IPOU3BOAUTEIILHOCTD, BpeMs, paboTa; 1leHa, KOJIMYECTBO, CTOMMOCTb.

3anaum Ha Bce apupMeTHUECKHUE AeHCTBUSA

Pemmennie TekcTOBBIX 33a4 apupMeTudeckuM crocodom. Vcnonp3oBanue Tabaul, cxem, YepTexei, APYrux CPeicTB MPECTaBICHUS JaHHBIX
P PEILICHUHU 3a/1a4U.

3aiauyu HA IBUKeHH e, PAa00Ty M MOKYNKHU

Perrenue HecnoXHBIX 3a/1ay HA JBUXKEHHUE B IIPOTUBOIOJIOKHBIX HANPABJICHUSIX, B OJIHOM HAIPABJICHUHU, JBUKEHHUE 1O PEKE MO TEUCHUIO U
MPOTUB TeueHus. Perenne 3aau Ha coBMecTHYIO padoty. [Ipumenenue npoGeit mpu peieHnu 3aaay.

3agaum HA YaCTH, 10JH, IPOLEHTHI

Pemenne 3amay Ha HaXOXKJICHME YAaCTH YKCIIAa M YUCJA MO €ro yactu. Pemenue 3amay Ha mpoueHTH U noid. [IpumeHeHue nponopuuid npu
peuieHuu 3a1ay.

Jloruyeckue 3a1a4yu

Perenrie HeCIOXKHBIX JIOTUYECKUX 3a/1a4. PellieHne noruyeckux 3a/1ay ¢ moMouibio rpadoB, Ta0IHII.

OcHOBHBIE METO/IbI PellleHHsI TEKCTOBBIX 3a7a4: apuPMETHICCKHA, TepeOop BapHAHTOB.

JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 32/1a4n

* [IpecraBnenue NaHHBIX B BUJE Ta0OHII, TPa(UKOB.
 Cpennee apupmerndeckoe. CpenHee 3HaYCHHE BETUUYHUHBI.
* Perienrie KoMOMHATOPHBIX 3a/1a4.

Harasinnas reomerpus

durypsl B okpyskatonieM mupe. Harnsaasle npeacraBieHus o GUrypax Ha mioCKOCTU: IpsMasi, OTPE30K, JIyd, YroJl, JOMaHas, MHOTOYTOJIbHHUK,
OKPY’XHOCTb, KpYI. UYeTbIpexyroyibHUK, MPAMOYIOJIbHUK, KBajapaT. TpeyroiabHUK, BHUAbl TPEYroJbHUKOB. [IpaBuibHBIE MHOTOYIOJbHUKH.
N300pakeHre OCHOBHBIX reoMeTpudeckux ¢uryp. BzaumHoe pacrnosioxeHue ABYX MpPSMBIX, ABYX OKPYKHOCTEH, MpsAMOW M OKpyxkHOCTH. [lnnHa
oTpe3ka, JoMaHoW. EnmHunel m3mepeHus amuHbl. lloctpoeHue otpes3ka 3amaHHOW anuHbBL. Buael yrios. I'panycnHas mepa yrna. M3mepenune u
IIOCTPOECHHE YIJIOB € IOMOLIBbIO TPAHCIOPTHUPA.

[lepumerp MmHoroyronbHuka. IloHsTue mIOmAnM QUIYpbl; €IMHULBI H3MepeHus Iioumanu. Ilnomane mnpsMoyrosibHHMKa, KBajapaTa.
[TpubnmxenHoe n3MepeHue miomanu Guryp Ha kiaeryaroit Oymare. PaBHoBenukue Gurypsl.

Harnsignele mpeactaBieHUss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenunesa, npusMa, nupamujaa, map, chepa, KOHYC, LUIMHIP.
N300paxxenne mnpocTpaHcTBeHHbIX (uryp. IIpumepst ceuenuit. Mmuororpannuku. IlpaBunbHble MHOrorpaHHuku. Ilpumepsl pa3BepTok
MHOTOTPaHHUKOB, LIMJIMH/IPA U KOHYCA.

[Tousitue o6vema; equHULBI 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajljieNenunesa, Kyoa.

[Tonsitue o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas u 3epkanbHasi cuMMeTpuH. M300pakeHne CUMMETPUYHBIX (Uryp.

Pemenune npakTiuueckux 3ajay ¢ MpUMEHEHHEM MPOCTEHIINX CBOMCTB (uryp.



HcTopust MaTeMaTHKHU

[TosBnenne 1udp, Oyks, mepornmudoB B mporecce cuyéra W pacmpenesneHuss npoaykroB Ha [lpesHem bmmwknem Boctoke. CBsizp c
Heonutnueckoit peBostouei.

Poxnenue mectuiecaTepuyHOn CUCTEMBI cUuCiIeHus. [1osBIeHNE NECATUYHOM 3aIIMCH YUCETL.

Poxxnenue u pazBute apuMETHKH HaTypaIbHBIX YHCEI.

Hpo6u B BaBunone, Erunte, Pume. OtkpbiTue necstuynbix ApoOeil. Ctapunubie cucteMbl Mep. JlecsTHuHble 1poOH W MeTpuyecKas cCucreMa
mep. JI. Marouukui.
Pumckas cucrema cuucnenus. [lozunimonnsie cuctemsl cuncienus. O6o3Hauenue nuudp B pesneit Pycu. CrapunHbie Mepsl IUTHHBL. BBenenue meTpa
KaK eIUHMIBI JUIMHBI. MeTpuueckas cucrema mep B Poccun, B EBpome. Hcropust opmupoBanus MaTeMaTn4eckKux CUMBOJIOB. J[pobu B Basuione,
Erunre, Pume, na Pycu.

PABOTA C OJAPEHHBIMU JETbMM.

Ha ypoxkax mpoBoauTcst paboTa ¢ 01apeHHbBIMH ACTbMU (TU(PepeHIanus 1 HHANBHyTH3alns B O0yIeHNN ):

- Pa3HOYpOBHEBbIE 3aJjaHUs (00yYaroIUe U KOHTPOJIUPYIOLIHE);

- oO0yueHme caMOCTOATENBbHOM padoTe (paboTa CaMOCTOSATENBHO ¢ y4eOHUKOM, C IOTIOTHUTEIILHON JINTEPATYPOiA);
- pa3BUBAIOIIKE 33/1a4H, B TOM YUCJIE€ OJUMIIUAHbIE 3a]1a4H;

- TBOPYECKHE 3a7aHUs (COCTaBUTh 33/1a4y, BBIPAXKEHHE, KPOCCBOPI, peOycC, aHarpaMMy HU T. 11.).




MaTeMaTHuKAa. 5 KJjace

5 yacoB B HeJento, Bcero 175 yacoB

Homep Coaep:xanue yueOHOro XapakTepucTHKAa OCHOBHBIX BH/I0B /IeSITeJIbHOCTH YUCHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JelCTBHUIl)
I'nasa 1 204 2
HarypaJjibHble yncia )

1 Psin HaTypasibHBIX yncen 2 Onucvieams CBOWCTBA HATYPAJIbHOTO psAja. UUTaTh U 3anuchiBaTh HaTypaibHbIE YKCIA,
5 3 CPaBHMBATh U YNOPSI0YUBATH HX.

Hudper. [lecsturnas sanuch Pacnosnasams Ha yepTexax, pUCyHKaX, B OKPYXalOLIeEM MUPE OTPE30K, MPSAMYIO, JIyY,

HaTypaIIbHBIX HHCCH IUIOCKOCTh. [IpUBOIUTH IpUMEpPHI MOAIETEH ATUX PUTYD.
3 Otpesok. JuHa oTpeska 4 Hsmepsams naHbl 0Tpe3koB. CTpOUTH OTPE3KH 3a/1aHHOM IIMHBL. Pemiates 3agaun Ha

HaXO0XJCHHE JUINH OTPE3KOB. BhIpaxkaTh OJHU €IMHULIBI JUINH Yepe3 Apyrue. llpuBoauts
4 ITnockocts. IIpamas. JIyuy 3 MIpUMEpPBI IPUOOPOB CO MIKATAMH.
5 1 K - 3 Cmpoums Ha KOOPJAUHATHOM JIyd€ TOUKY C 33JJaHHOM KOOPAMHATOM, ONPEAEIATh
Kaja. ROOPAMHATHEIM JIyH KoopauHaTy Touku. CpaBHUBATh HaTypajbHbIE YHCIIA

6 CpaBHeHuE HaTypaJIbHBIX YHCEI 3

IToBTOpPEHME N cUCTEMATU3ALIMS 1

yueOHOro Marepuana




Homep Conep:xkanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
naparpadga MaTepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
KonTtponbnas pabora Ne 1 1
I'naea 2
CioxeHue H BbIYMTAHHE 33u.
HATYpPaJbHBIX YHCEJ]
7 CrnoxeHue HaTypaJIbHBIX YUCEl. 4 Dopmynuposams CBOUCTBA CIOKEHUS U BBIYMTAHUS HaTypallbHBIX YUCEJI, 3alIUChIBATh
CBoiicTBa CIIOKEHUS 9TH CBOWCTBA B BUIE GopMyIL. [IpuBOANTE MpUMEpHI YHCIOBBIX M OYKBEHHBIX
BbIpakeHui, popmyi. CoCTaBIIATh UUCIIOBbIE M OYKBEHHBIE BEIPQKEHUS 110 YCIOBHUIO
8 BbIHTaHHE HATYpaJIbHEIX THCEN 5 3agaun. Pemars ypaBHeHHS Ha OCHOBaHUH 3aBHCHUMOCTEH MEX/Ty KOMIIOHEHTaMH
9 YncrioBbie n GyKBEHHBIE 3 nelcTBui CILOYKEHUS U BLIMUTAHHA. Pemiate TeKCTOBBIE 33/1a4K C TIOMOIIBIO COCTABIICHUS
BhIpakeHus. GOpMyIIbl YPaBHCHUH.
Pacnoznasams Ha yepTexax U pUCyHKaX yIJibl, MHOTOYTOJIbHUKH, B YACTHOCTH
Konrtponsnas padora Ne 2 1 TPEYTOIBHUKH, MPSIMOYTOJIFHUKH. Paciio3HaBaTh B OKpYKaloIIeM MUPE MOJIEIN ITHUX
¢uryp. C nomMouibio TpaHCIIOPTHPA U3MEPATH IPATYCHBIE MEPHI YIIIOB, CTPOUTH YIJIbI
10 YPaBHCHHE 8 3aJIaHHOM IpayCHOI Mephl, CTPOUTH OUCCEKTPUCY AaHHOTO yria. KnaccupunuponaTh
11 Yron. OG03HAYEHHE YIIIOB 2 yribl. KnnaccuduuupoBaTh TpeyroJbHUKY MO KOJUYECTBY PaBHBIX CTOPOH U IO BUAaM MX
yrioB. ONUCHIBaTH CBOWCTBA MPSMOYTOJIBHHKA.
12 Bunsl yrios. M3mepenue yrios 5 Haxooums ¢ nomoipto opMys1 mepuMeTphl NPSIMOYTOJIbHUKA U KBajpara. Pemars
13 MHoroyrobHuK. PasHbIe 5 3aJauM Ha HAXOXKJICHHE TIEPUMETPOB IPSIMOYTOJIbHAKA U KBa/IpaTa, TPalyCHON MephI
yTJIOB.
(puryper Cmpoumsb TOTUYECKYIO LIETIOUKY PACcCYkK/I€HUMN, COMTOCTABIATh NOJyYEHHBIA Pe3ybTaT ¢
14 TpeyroabHUK U €ro BUJIbI 3 YCIOBHEM 3a/1aTH.
Pacnosnasams purypsl, nMeronme ocb CAMMETPUHN
15 IIpssmoyronbHuK. OCh CHMMETpUHN 3
burypst
[ToBTOpEHuUe U cucreMaTH3aIus 1

yueOHOro Marepuasa




Homep Conep:xkanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
naparpada MarTepuasa (Ha ypoBHe y4eOHBIX AelCTBHI)
Kontponbnas padota Ne 3 1
I'nasa 3
YMHoO:KeHHe U /1eJIeHne 37u4.
HATYPAJIbHBIX YHCe]
16 YMmHoxeHue. [lepemecturensHoe 4 Dopmynuposams CBONCTBA YMHOKEHHUS U JCJICHUS HATYPAJIbHBIX YHUCEJI, 3alIMCBIBATh 3TH
CBOMCTBO YMHOKEHHUS cBolicTBa B BUJE (popmyil. PemaTh ypaBHEHHsI HA OCHOBAHUH 3aBUCHMOCTEH MEXKIY
17 C 3 KOMIIOHEHTaMHU apU(pMETUYECKUX TEeHCTBUH.
OHCTATCIILHOC 1 pacpeae/mn- Haxooums octaTok npu AeaeHUN HaTypaibHbIX uncen. [1o 3a1aHHOMY OCHOBAaHHUIO U
TCIBHOE CBONCTBA YMHOMKCHUA IIOKA3aTeJI0 CTENEHN HaXOAUTh 3HAUYEHUE CTEIICHU YHCIIa.
18 Jlenenue 7 HaxoauTs momany npssMOyroisHUKA M KBaJIpaTa ¢ MOMoIIbio Gopmyi. Beipaxars onHu
€IMHULIBI IUIOIAHN YePE3 APYyTHe.
19 Henenne ¢ octaTkoM 3 Pacnoznasams Ha yepTekax U pUCYHKAX IMPSMOYTOJIbHBIN NapaJIeIeune, IMPaMHuIy.
20 C 5 Pacrnio3HaBaTh B OKpyXaroleM MUpe MOJIeu 3TUX Guryp. M300paxars pa3BEPTKU
TCTICHb Anca MIPSIMOYTOJIBHOTO MapaJuIeIICIIAIE1a U TUPaAMUBL.
KouTtponbHas paGora Ne 4 1 Haxooums 00bEMBI IPSIMOYTOJIBHOTO MapajulesenuIeaa U Kyoa ¢ mToMoIb0 (GOopMyIL.
BripakaTh o1HU eTUHUIIBI 00BEMA Yepe3 IpyTue.
21 ITnomans. ITromans 4 Pewams xoMOMHATOPHBIE 331a4U C TIOMOIIBIO TTepedopa BapHaHTOB
IIPSIMOYTOJIBHUKA
22 [psimoyroapHBII 3
napauienenunen. [lupamua
23 OO6BEM NPAMOYTOJIBLHOTO 4
napajuiesenunena
24 KomOuHaTopHbIe 3a1a9n 3
[ToBTOpEHME M cHCTEMATH3ALUS 2




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B J1eAITeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

yueOHOro Marepuana

Kontposbnas padota Ne 5 1
I'nasa 4 6
18u.
OO0bIKHOBEHHBIE IPOOH
25 [TonsTre OOBIKHOBEHHO qpodu 5 Pacnosznaéams 00bIKHOBEHHYIO Ip00b, MPaBUIIbHBIC M HETIPABUIIBLHBIE IPOOH,
26 - 3 CMellIaHHbIe yKcia. YuTaTh U 3aMChIBATh OOBIKHOBEHHBIE IPOOH, CMEIIaHHbIE YKCIa.
PaBUIBHBIC 1 HEMPABIILHEIC CpaBHHBaTh OOBIKHOBEHHBIE JPOOU C paBHBIMHU 3HaMeHaTensiMu. CKIIaAbIBaTh U
npobu. CpaBHeHue Apodeit
BBIUUTATh OOBIKHOBEHHBIE IpOOU C paBHBIMU 3HaMeHaTelssMu. [IpeoOpa3oBbIBaTh

27 Cro’keHue 1 BHIMUTAHNE APOGEit 2 HENPAaBUWIBHYIO IPOOb B CMEIIAHHOE YUCIIO0, CMEIIAHHOE YMCIIO B HENPABUIBHYIO IPOOb.

C OJIMHAKOBBIMH 3HAMCHATE/ISIME YMeTb 3anuchiBaTh pe3ybTaT JeJIeHHs JBYX HaTypallbHbIX YUCEN B BHJI€ OOBIKHOBEHHOM

npobu

28 JpoOu u neneHune HaTypaIbHBIX 1

qucen
29 CMmelanHble ynca 5

[ToBTOpEHME U cucTeMaTu3anus 1

yueOHOro Marepuasa

KonTpomabHnas padora Ne 6 1

I'nasa 5
484,

JecaTHYHBIE IPOOH
30 [IpencraBnenue o AeCATUYHBIX 4 Pacnosnaéamu, untaTh 1 3aIUCHIBATH JIeCATUYHBIE IpoOu. Ha3biBaTh pa3psiibl

Ipo0sIX JIECATUYIHBIX 3HAKOB B 3aIMCH JIECATHYHBIX Jpobeii. CpaBHUBATH JECATUYHBIEC APOOH.

_ OKpyrasTh JECITUYHBIE IPOOU U HATypalibHbIE YUCIIA. BBIMOMHATE NPUKUAKY

31 CpaBHeHUE 1eCATUYHBIX IpoOeit 3




Homep

Conep:xkanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

naparpadga MarepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
32 Oxpyrnenue uncen. [Ipukuaku 3 Pe3yabTATOB BHIYUCICHUH. BIIOMHATE apudMeTHUECKUE NEHCTBUS Hall AECATUIHBIMA
33 C 5 JIPOOSIMU.

JIOMCHHC 1 BHquTf‘HHe Haxooums cpennee apupmMeTHdecKoe HECKOIBKHIX Yncell. [[puBOIUTh IPUMEPHI CPETHUX
ACCATHIHBIX IpOOCH 3HAYeHUN BEIMYUHBL. Pa3bsCHATH, 4TO TaKOe OJUH MPOLEHT. [IpeacTaBisaTh NpOIEHTHI B
Kontponbaas paGota Ne 7 1 BUJIC ICCATUYHBIX APOOEH U AeCATUYHBIC APOOHU B BHJIE MPOLIEHTOB. HaxouTh mpoIieHT

OT YHCJIa ¥ YUCIIO 110 €T0 IPOIICHTaM
34 YMHOXEHUE JECATUIHBIX ApoOeit 7
35 Jlenenne AecATUIHBIX APOOei 9
KonTtponpsHas padora Ne 8 1
36 Cpennee apudmeTnuecKoe. 3
CpenHee 3HaAUYCHHE BEITMYMHBI
37 [Ipouentsl. Haxoxaenue 4
NPOIICHTOB OT YKCIIa
38 HaxoxnaeHue uncia 1mo ero 4
IpoIeHTaM
[ToBTOpEHME U cucTeMaTu3anus 2
yueOHOro Marepuasa
KonTponbnas padorta Ne 9 1
IToBTOpEHUE U CHCTEMATH3 AU 194 28
y4eOHOro marepuajia )
39 YrpakHeHus AJ11 HOBTOPEHHUS 18

Kypca 5 kiacca




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B J1eAITeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Kontponbnas padora Ne 10




5 yacoB B Heento, Bcero 175 yacos

MarteMaTuka. 6 Kjaacc

Homep Coaep:xanue yueOHOTo XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITeJIbHOCTH YYeHHKA
naparpada MaTepHaJia (Ha ypoBHe y4eOHBIX el CTBHI)
I'nasa 1
174.
JeTMMOCTh HATYPAJIbHBIX YHCe
1 JlenmuTenu u KpaTHbIC 2 Dopmynuposams ONPENIEIICHUS TIOHATHIA: ICITUTEIb, KPAaTHOE, TPOCTOE YUCIIO, COCTABHOE
5 - 10 3 YUCII0, OOIIUN JENUTEINb, HAUOOJIBIINN OOIINN JENUTEINb, B3aUMHO MPOCTHIE YUCIIa, 0011Iee
PU3HAKH ICTUMOCTH Ha 11, Ha KpaTHOe, HauMeHbIlee o0Iee KpaTHOE U MPU3HAKU AETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha
5 Ha2
10.
3 TIpU3HAKH IETMMOCTH Ha 9 ¥ Ha 3 3 Onucwiéams TipaBUia HaxoaeHHs HanOompiero oomero genutens (HOJ), HaumensbIero
obmero kparnoro (HOK) HeCKOIBKUX YHCeN, pa3IOKEHUs HaTYpaJIbHOTO YUCIa Ha
4 [TpocThie U cOCTaBHBIC YUCITA 1 MPOCTHIE MHOXKUTETTH
5 HauGonpmmii o0mmuit nenurens 3
6 Haumensiee o01ee kpaTHoe 3
[ToBTOpECHME U CUCTEMATH3AIIHS 1
y4yeOHOro MaTepuaa
Konrponbnas padora Ne 1 1
I'naea 2 38u.




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B [1eAITEJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

OO0bIKHOBEHHbIE IPOOH

7 OcHoBHOE CBOMCTBO ApoOH 2 Dopmynuposams ONPEEICHUS MOHATHI: HECOKpaTUMas 1poOb, 00N 3HaMEHATelNb ABYX
3 C Soi 3 npobeii, B3auMHO oOpaTHble uncna. [IpuMeHsTh 0CHOBHOE CBOMCTBO Apo0uU AJis
OKpallICHHE ApobCH cokparenus napooeit. [IpuBoauts qpodbu k HOBOMY 3HaMeHaTen0. CpaBHUBATH
9 TpuBenenue apobeii K 0bIEeMy 3 OOBIKHOBEHHBIC IPOOHU. BBIMONHITE apupMeTHIecKre JSHCTBHS Hal OOBIKHOBEHHBIMU
3HaMeHaTenmo. CpaBHeHHe npo6simu. HaxonuTs ApoOb OT YKcia ¥ YKCIIO MO 3aJaHHOMY 3HAYEHHIO €0 IPOooH.
npobeii [IpeoOpa3zoBbiBaTh OOBIKHOBEHHBIE APOOH B AecsaTHUHbIEe. HaxoauTe gecsaTuaHoe
MPUOIMKEHHE OOBIKHOBEHHOM Ipo0OH
10 Clio)xeHue ¥ BRIUUTAHUE IpoOei 5
Kontponbnas padota Ne 2 1
11 YMHOxeHue apobeit 5
12 Haxoxnenue apobu ot ymucia 3
Konrtpomnsnas padora Ne 3 1
13 B3anMHo oOpatHble yncna 1
14 Henenue npobeit 5
15 HaxosxieHue uncna rno 3Hau€HUI0 3
ero apoou
16 [TpeoOpazoBaHre OOBIKHOBCHHBIX 1
Ipo0eil B TeCATUIHBIE
17 beckoHneunsle nepuoanUECcKre 1




Homep

Conep:xkanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUAOB I€ATCJIBbHOCTH YYCHUKA

naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHIi)
JeCATUYHbIE TpoOU
18 Hecsatnunoe mpuOImKeHNe 2
OOBIKHOBEHHOH J1poOH
[ToBTOpEHME U cucTEMaTU3ALMS 1
y4eOHOro MaTepuaia
Kontponbnas pabota Ne 4 1
I'naga 3 284
OTHoeHNs ¥ NPONOPLUHH )
19 OTtHoueHus 2 Dopmynuposams ONPENCICHNS: OTHOLIEHHUS, IPOIIOPLIUH, IPOLIEHTHOI'O OTHOILIEHUS ABYX
20 - A qHce, IPSIMO MPOMOPIHMOHAIBHBIX U 00paTHO MPONOPLHMOHAIBHBIX BeIHUUH. [IpuMeHsTH
pomoprmn OCHOBHO€ CBOMCTBO OTHOILIEHHS 1 OCHOBHOE CBOMCTBO Iponopiuu. [IpuBoanTs npuMepsl u
21 TTpOIEHTHOE OTHOIEHHE ABYX 3 OIMCHIBATh CBOMCTBA BEIMUYUH, HAXOAALIUXCS B MPSIMON M 00paTHON MPOMOPLHUOHATIBHBIX
TqHcel 3aBUCUMOCTSX. HaxoauTh NpOIIEHTHOE OTHOILIEHUE JIBYX YHCell. J|eauTh uncio Ha
IIPONOPLIMOHAJIBHBIE YaCTH.
Konrtpomnsnas padora Ne 5 1 3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA JPOOH, OTHOLIEHHUS, TPOIIOPLIUH.
99 0 5 5 Ananusuposames MHPOPMALIUIO, PEACTABIECHHYIO B BUJIE CTOJI0YATHIX U KPYTOBBIX
pAMad 1 obpatHai nuarpamm. [IpencrapnsaTe HHOPMAIUIO B BUJE CTOIOYATHIX U KPYTOBBIX IHAarPaMM.
TpOTIOPIMOHATIBHRIC 3aBUCHMOCTH I1Ipusooums puMepbl Cay4aHbIX cOObITHNH. HaxoIuTh BEpOSATHOCTh CIy4aiHOTO COOBITUS
23 JleneHue yncaa B JAHHOM 2 B OMBITAaX C PABHOBO3MOXHBIMHU UCXOIAMHU.
OTHOMICHMH Pacnosnaeamsv Ha yepTexax U pUCyHKaX OKpY>KHOCTb, KPYT, IMJIHHJIP, KOHYC, chepy, map
U UX 3JeMeHThI. Pacrio3HaBaTh B OKpy»XarolieM Mupe Mojaenu 3Tux ¢uryp. CTpouts ¢
24 OKpy’>KHOCTb U KpyT 2 MOMOIIIBIO ITUPKYJIS OKPY’KHOCTB 33JaHHOTO pajauyca. M300paxxaTh pa3BEPTKH LMIMHIPA U
koHyca. Ha3piBaTh npubnmxénHoe 3HaueHue yncia . HaxoauTs ¢ momoiisio hopmyi
25 Jnuna okpyxHoctu. [1nomans 3




Homep Conep:xkanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUAOB I€ATCJIBbHOCTH YYCHUKA

naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHIi)

Kpyra JUIMHY OKPY>KHOCTH, TUIOIIA/lb Kpyra
26 [umuuap, KOHYC, map 1
27 JuarpamMmbl 2
28 CrnyuvaiiHble COOBITHSL. 3

BeposiTHOCTB CitydaliHOTO

COOBITHS

[ToBTOpEeHHE U cCUCTEMATU3AIIHS 2

yueOHOro Marepuaia

KonTponpsHas padora Ne 6 1

I'naga 4
PanmunonajanHbIe 4YnciIa 70u4.
U 1eliCcTBUS HAJ HUMH

29 [onmoxxutensHbIC 2 I1Ipu6ooums IpuUMeEpPHI HCIIOIB30BAHHS MTOJIOKUTEIHHBIX U OTPUIIATEIHHBIX YHCEL.

U OTpULIATENIbHbIE YNCIIa dopmynupoBaTh onpeaeacHre KOOpAUHATHOM npsiMoii. CTPOUTh Ha KOOPAWHATHOMN
30 K 3 MPSIMOM TOUKY C 3aJaHHOM KOOPJIMHATOM, ONPEAEIIATh KOOPAUHATY TOUKH.

OOpAHMHATHA MpAMai Xapakmepuz06amb MHOKECTBO LEbIX yncen. OObICHATh MOHATHE MHOXKECTBA

31 Llensle uncna. PanuoHansHble 2 pannOHAIBHBIX THCEL.

qucna Dopmynuposams orpesieNeHue Moy uncia. HaxonuTs Moy duca.
32 Moyne gucna 3 Cpasnusams pariioHaTbHBIC YHCIa. BBITTOMHATE apudMeTHIecKre JeUCTBHS HAJ

panMoHaIbHBIMU YHCIIaMH. 3allUChIBATh CBOMCTBA apu(PMeTHUECKUX IeHCTBUN Hall

33 CpaBHeHUE Unce 4




Homep Conep:xkanue y4eOHOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHIi)

Kontponbnas pabora No 7 1 palnMoHaIBHBIMK YKciIaMu B Buze Gopmyi. HazpiBath k03 duineHT OyKBEHHOTO

" s A BBIp)KECHUSI.
JIOMKCHNC palHOHAJIBHBIX HHCC] IIpumensamsb cBONCTBA MPHU pPELICHUU ypaBHEHHH. PemaTh TeKCTOBbIE 3a/1a4H C TOMOIIBIO

35 CBoMCTBA CIIOKEHUS 2 | YpaBHCHHH.

PALMOHATBHBIX HHCeN Pacnosnasams Ha yepTexax U pUCYHKaX MEPHIEHAUKYIISIPHBIE U MapalieNIbHbIE MPSMBIE,

(GUTypHI, UMEIOIINE OCh CHMMETPUH, IEHTP CHMMETPUH. YKa3bIBaTh B OKPY)KAIOIIEM MUPE

36 BrranTtanue pannoHaIbHBIX YHCET 5 Mozenu 3Tux Guryp. @opmMyaupoBaTh ONpeaeacHIe NePIeHAUKYISPHBIX MPSIMBIX U

X 6ota Ne 8 1 napaiebHBIX MPSAMBIX. CTPOUTH C TOMOIIBIO YTOJIbHHUKA MEPIIEHANKYIISIPHBIE IPSMbIE

o
OHTpPOJIbHAA paboTa 12 Y TapaJuieIbHbIC MPsIMbIC.

37 Y MHOKEHHE PaLHOHATBHBIX 4 Obvscuams ¥ WUTIOCTPUPOBATH MOHATHE KOOPIUHATHOM TIOCKOCTH. CTPOUTH Ha

—— KOOPJIUHATHOMN TJIOCKOCTH TOYKH C 3a/IaHHBIMU KOOPJMHATAMHU, OTIPEAEIIATH KOOPAHUHATHI

TOYEK Ha TIOCKOCTH. CTPOUTH OT/AENbHBIEC IPpadUKN 3aBUCIMOCTEH MEKIY BEIIMYMHAMH T10

38 CBoiicTBa YMHOKEHHSA 3 TOYKaM. AHAJIM3UPOBATh IPa(GUKH 3aBUCUMOCTEN MEXly BETMUMHAMHU (PacCTOsSTHUE, BpEeMs;

paIMoOHAIBHBIX YHCET TeMIeparypa u T. 11.)
39 Koadpdunmenrt. 5

PacnpenenurensHoe cBOMCTBO

YMHOKEHUS
40 Jlenenne pannoOHATBHBIX YHCETT 4

KonTpomabnas padora Ne 9 1
41 Pemenne ypaBHeHM 4
42 Pemenue 3amay ¢ HOMOIIBIO 5

yYpaBHEHUN

KonTtponsHas padora Ne 10 1




Homep Conep:xkanue y4eOHOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHIi)
43 [TepnenauKynsipHBIC TIPSIMBIC 3
44 OceBast ¥ ICHTpaJIbHAS 3
CUMMETpPUHU
45 [TapannenbHble psiMble 2
46 KoopaunaTHast mimockocTsb 3
47 I'padpuxu 2
[ToBTOpEHUE U cucTEeMaTH3AIHSA 2
y4eOHOro MaTepuaia
Konrponsnas padora Ne 11 1
IToBTOpEHUe M cUCTeMATH3ALMA 29y
y4eOHOI0 MaTepuaja )
48 VYrpakHeHus AJ11 HOBTOPEHUS 21
Kypca 6 kiacca
Konrtponbnas padora Ne 12 1




3 yaca B Henemo, Bcero 105 gacoB

AJireopa. 7 KJjacce

Homep Coaep:xanue yueOHOro XapakTepucTHKAa OCHOBHBIX BH/IOB JIeSIT€IbHOCTH YYCHHKA
naparpadga MarepuaJia (Ha ypoBHe y4eOHBIX JelCTBHUIl)
I'nasa 1
JIuneiiHoe ypaBHeHHe 15u.
¢ OTHOM MepeMeHHOM
1 Bgenenue B anrebpy 3 Pacnosnasams 4ncnoBble BBIPaXKEHUS U BBIPAXKEHUS C IEPEMEHHBIMY, JINHEIHBIE
) Turieii N 5 ypaBHeHus. [IpuBOANTH pUMEPHI BBIPAKEHUHN C IEPEMEHHBIMU, IUHEHHBIX YPABHEHUN.
MHCHHOC YPaBHCHHE C OZTHOH CocTaBiATh BBIPAKEHUE C IEPEMEHHBIMU 10 YCIOBHIO 3a7a4i. BEINMOIHATS
TICpeMCHHON peoOpa30BaHUs BHIPAKEHUI: MPUBOAUTD MTOI00OHBIE ClIaraeMble, pacKpbIBaTh CKOOKHU.
3 Pelirere 3a1a4 ¢ TOMOIIBIO 5 HaxoauTs 3Ha4ueHnE BBIpaXXEHMSI C IEPEMEHHBIMU MPU 33JaHHBIX 3HAYECHUSAX
ypaBHeHuii nepeMeHHbIX. KnaccuguimponaTs anreOpandeckue BbipaxkeHus. ONHUChIBaTh LIEJbIe
BBIPAKECHMUS.
IToBTOpEHME U CUCTEMATU3ALUS 1 Dopmynuposams ONPEEICHUE JIMHENHOTO ypaBHEHUs. PemaTs TuHeHOEe ypaBHEHHE B
yueOHOro Marepuasa oO1eM Buje. IHTepripeTHpoBaTh ypaBHEHHE KaK MaTEMAaTHUYECKYIO MOIENb peabHOM
cutyanuu. OnMchbIBaTh CXEMY pEIIeHUs TEKCTOBOM 3a/1auM, IPUMEHSTH €€ I pelleHus
KonTponbhast padota Ne 1 1
3a1a4y
I'nasa 2
524,
Lesbie BbIpamkeHUst
4 ToXAECTBEHHO paBHbIE 2 Dopmynuposamy:

BBIPpAXKCHUA. ToxnaecTBa

onpedeﬂenuﬂ: TOXJIACCTBCHHO PaBHBIX BBIpa)KCHI/Iﬁ, TOXIECTBA, CTCIICHU C HATYpPAJIbHbIM




Homep

Conep:xkanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

naparpadga MaTepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
5 Crenenb ¢ HaTypabHBIM noKaszaTesyieM, OJJHOUJIEHa, CTAHJAPTHOTO BUA OJHOUYWIECHA, KO3 PUIMEHTA OHOYICHA,
HoKa3aresieM CTEINEHHU OJHOYJIEHA, MHOTOYIEHA, CTEIICH MHOTOUJICHA,
- ceoticmeéa: CTENEHU ¢ HaTypaJIbHbIM I10Ka3aTelieM, 3HaKa CTEIECHH;
6 CoiicTBa cTenieHH npasuna: 10Ka3aTelbCTBa TOKIECTB, YMHOKEHHS OJTHOWIEHA HA MHOT'OWIEH, YMHOXKEHUS
C HaTypaJIbHBIM TIOKa3aTeIeM MHOTOWICHOB.
7 OXHOWICHEI loka3zvieams CBOWCTBA CTENIEHU C HATypaJlbHBIM IIOKA3aTEIEM.
3anucvieamsv 1 doxkaszvieams POPMYIIBL: TPOU3BEIECHUS CYMMBI U PA3HOCTH JIBYX
8 MHoro4seHb! BBIPQ)KEHU, pa3HOCTH KBaJIpaTOB JBYX BBIPAKECHHM, KBaJpaTa CyMMbI U KBaJ[para
Pa3HOCTH JIBYX BBIPAKEHHI, KBaJpaTa CyMMbI HECKOJIbKHAX BBIPAKECHUH, Ky0a CyMMBI H
9 Crioxerne 1 BEFUTAHHE Ky0a pa3HOCTH ABYX BBIpaXKEHUMH, CyMMbI KyOOB U pa3HOCTU KyOOB IBYX BBIPaKEHHI,
MHOTORICHOB (bopMyITBI 71t pa3IoKeHUsT HA MHOKUTENH BhIpakeHuit Buma a" —b" u a" + b".
KoutposibHas pa6ota Ne 2 Buviyucnams 3naueHye BeIpaXXeHUH ¢ iepeMeHHbIMU. [IpuMeHsTh cBOWCTBA CTENEHU IS
peoOpa3oBaHus BRIPAKEHHA. BBITOIHATS YMHOKEHHE OJJHOWICHOB ¥ BO3BEJICHHE
10 YMHOKCHUE OTHOYICHA Ha OJIHOYJIEHA B CTENEHb. [I[pUBOANTE OHOWIEH K CTAHJAPTHOMY BHUy. 3alIMCHIBAaTh
MHOTOYJIEH MHOTOYJICH B CTAaH/JIaPTHOM BHJIE, OTIPENIEIATh CTEIIeHb MHOTOWIeHA. [IpeoOpa3oBrIBaTh
MIPOU3BEICHNE OJJHOUWJICHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH, IIPOU3BEIEHUS IBYX
11 YMHOXkEHNE MHOTOWICHA Ha
MHOTOYJICHOB B MHOT'OWJICH. BEITIOHATE pa3iioskeHre MHOTOYIEHA Ha MHOKUTEIN
MHOTOHIICH CIOCOOOM BBIHECEHHSI OOIIET0 MHOYKHUTENS 3a CKOOKH, CTOCOOOM IpyNIHUPOBKH, IO
12 PasiokenHe MEOMOWIEHOB Ha (dbopMyIaM COKpaIIEHHOTO YMHOKEHUS U C IPUMEHEHHUEM HECKOJIBKHAX CITOCOOOB.
MHOXKHTENH. BoIHeceHue 061Iero Hcnonb30Bath yKka3aHHbIe IpeoOpa30BaHUs B POLIECCE PELICHUs YPaBHEHUIH,
MHOKHTENS 38 CKOGKH JI0Ka3aTeNbCTBA YTBEPIKACHUH, PEIICHHS TEKCTOBBIX 3a1a4
13 Pa3noxxeHne MHOro4J€HOB Ha
MHOXHTEIH. MeTo/I TpynImupoBKU
KonTponbhas padorta Ne 3
14 IIpou3sBeneHne pa3HOCTH U




Homep
naparpadga

Conep:xkanue y4eOHOT0
MaTepHaJia

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

CYMMBI JIBYX BBIPaKCHUU

15

Pa3nocTth KBagpatoB AByX
BBIPAXKEHUM

16

KBazpar cymmbl 1 kBagpar
PAa3HOCTH JIBYX BBIPAXKCHUM.
KBazpar cymMMBbl HECKOJIBKUX
BBIPAKECHUI

17

[IpeobpazoBanne MHOTOUICHA B
KBaJ[paT CyMMBbI HJIH PA3HOCTH
JIBYX BBIpaXXEHUI 1100 B KBajgpaT
CYMMBI HECKOJIBKHMX BBIPAKECHUIA

KonrtponsHas padora Ne 4

18

CymMa U pa3HOCTb KyOOB IBYX
BBIPAKECHUI

19

[IpuMeHeHne pa3InyHbIX
CIOCO00B pa3I0KEHUS
MHOT'OYJIEHa Ha MHOKUTENIN

[ToBTOpEHHUE U CHCTEMATH3AUS
y4yeOHOro MaTepuaa

KonTtponbnas [Ipabora Ne 5

I'naea 3

12y,




Homep

Conep:xkanue y4eOHOT0

XapaKTepHCTmca OCHOBHBIX BUI0B 1€ATCJIbHOCTH YYCHHUKA

naparpadga MaTepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
DOyHKUUHA
20 CBsI31 MEX1y BEJTHUYUHAMH. 2 I1Ipu6ooums IpuMepbl MHOKECTB, 3aBUCUMOCTEH MEXly BeIMUYMHaMU. Pa3znuyars cpeau
OyHKUUA 3aBUCUMOCTEH (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH.
1 C 5 5 Onucvleams TIOHATHS: MHOXECTBA, ITyCTOTO MHOXKECTBA, 3aBUCUMON U HE3aBHCUMOM
nocodbl 3a7aHNs QyHKLMH NepEeMEHHBIX, (YHKLNH, apryMeHTa (pyHKIMH; CIIOCOObI 3a/JaHHsI MHOKECTBA U (DYHKLIMH.
29 Tpaduk bynKIIH 2 dopMyIupoBaTh ONPEACICHHS: PABHBIX MHOXECTB, 00JIACTH OTpeieieHus GyHKIINH,
obractu 3HaYeHUH QyHKuMH, rpaduka QyHKIUHU, TUHEHHON QYyHKINU, TPIMOI
23 Jluneitnas ynkuus, e€ rpaguk 4 MIPOIOPLIMOHAIBHOCTH.
U CBOMCTBaA Buiyucnams 3nauenye GyHKIMU 1O 33JJaHHOMY 3HaueHHo aprymenTa. CocTaBisiTh
Tabnup! 3HaueHn GyHKIA. CTpouTh Tpaduk QyHKIUH, 3aJaHHOH TabmuaHo. [1o
[ToBTOpEHUE U cucTeMaTH3aIH 1 .
5 rpaduky QyHKIUH, SBISAIOIIEHCS MOJIEIbIO pEalIbHOTO IIPOoLiecca, ONPEACsaTh
YHCOHOTO MaTepuaita XapaKTepUCTHKU 3TOTro nporecca. CTpouTs rpaduk TuHeHON GpyHKIMH. ONuchBaTh
KonTponbHas padora Ne 6 1 CBOHCTBA ITHX (yHKIME
I'nasa 4
Cucrembl JIMHEHBIX YPABHEHU 19u.
¢ ABYMsl llepeMeHHbIMH
24 VYpaBHeHUs ¢ ABYMS 2 I1Ipusooums pUMepbI: YpaBHEHUS C ABYMS IEPEMEHHBIMU; JTMHEHHOTO YPaBHEHUS C
TIepEMEHHBIMH TIBYMS TIEDEMEHHBIMI; CUCTEMBI JIBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU;
25 e 3 peanbHBIX MPOLECCOB, I KOTOPHIX YpaBHEHUE C IBYMs IEPEMEHHBIMH WIIM CUCTEMA
MHCUHOC yPaBHCHUE C IBYM YpaBHEHHH C IBYMsI IEPEMEHHBIMU SIBIISTFOTCS MATEMAaTHYECKAUMHU MOJICIISIMH.
MEPEMEHHBIMA U €T0 rpaduK Onpedenamup, IBISAETCS JIU TIapa YUCEN pellieHueM JaHHOTO YpPaBHEHUS C ABYMS
26 CuHCTeMbI YpaBHEHUH C ABYMs 3 | CPCMCHHBIMH.

nepeMeHHbIMH. ['padrnueckuit
METO/] PELIEHHS CHCTEMBI IBYX

Dopmynuposamsy:
onpeoeieHus: PEIICHNUS] YPAaBHEHHS C IByMs IEPEMEHHBIMU; YTO 3HAYUT PEIITUThH




Homep Conep:xkanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/I0OB J1€ITEJIbHOCTH YYeHUKA
naparpada MarTepuasa (Ha ypoBHe y4eOHBIX AelCTBHI)
JIMHENHBIX YPaBHEHUN C IBYMs ypaBHEHHE C IByMs IEPEMEHHBIMU; rpadka ypaBHEHHS C IBYMsI IEPEMEHHBIMHU;
HIEpPEMEHHBIMU JMHEWHOr0 ypaBHEHHUS C JIByMsl IE€PEMEHHBIMH; PEIIEHUS CUCTEMbI YPaBHEHUH ¢ ABYMs
7 p - 5 [IEPEMEHHBIMU;
CIICHNE CHCTEM JIMHCHHDIX ceolicmea ypaBHEHUN C ByMs IEPEMEHHBIMH.
YPaBHCHHI METOZIOM Onucvieams: cBOWcTBa rpadrKa JUHEHHOIO ypaBHEHHUS B 3aBUCUMOCTH OT 3HAUEHU
TIONCTAHOBKH KO3 PHUIHUEHTOB, TpapUUECKH METO | peIlIeHHs] CUCTEMBbI IBYX YpaBHEHUN C IBYyMs
28 PeleHne cHeTeM THHEHHBIX 3 NEPEMEHHBIMH, METOJ] I0/ICTAHOBKH 1 METOJL CIIOMKEHNs /A PELICHHS CHCTEMBI JIBYX
ypaBHEHHU METOIOM CITOKEHHS JIMHEHHBIX yPaBHEHMH C ABYMs IEPEMEHHBIMMU.
Cmpoums rpa@uK JUHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU. PeliaTte CUCTEMBI IBYX
29 Pemenue 3a1a4 ¢ moMomsio 4 JMHEWHBIX YPaBHEHUH C JIBYMS IEPEMEHHBIMHU.
CUCTEM JIMHEHHBIX YPABHEHUN Pewams TexcTOBBIE 3a]1a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX YPAaBHEHHUU C IBYMS
- 1 NEPEMEHHBIMHU SBJISICTCS MAaTEMAaTUUECKOI MOJIENbIO peasibHOrO IIpoliecca, U
OBTOPCHHC 1 CUCTCMATH3ALIA MHTEPIPETUPOBATH PE3YIbTAT PELICHUS CUCTEMbI
yueOHOro Marepuasa
KonTponbnas [Ipadota Ne 7 1
IToBTOpEHUe U cucTeMATH3ALUA Ty
y4eOHOro MaTepuaa )
[ToBTOpPEHME N CUCTEMATHU3ALIMS 6
Kypca anredpsl 7 kiacca
HtoroBast KoHTpoJIbHAs paboTa. 1




3 yaca B Hejelro, Bcero 105 gacoB

AJireopa. 8 kJjace

Homep Coaepixanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4YeHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JelcTBHUIl)
I'nasa 1 Ay
PanuonanbHbIe BbIPpAKEHUS )
1 Panmonaneueie qpoou 2 Pacnosnasams 1ienvie paioHaabHble BRIPAXKEHUS, JPOOHbBIE palliOHAILHBIE BHIPAXKEHUS,
_ MIPUBOJUTH IPUMEPHI TAKUX BBIPAKECHUM.
2 OcHoBHOE CBOHCTBO 3 Dopmynuposams:
palHOHATBHOT Apobu onpedenenus: palOHAIBHOTO BEIPAKEHHS, PAIOHAIBHON APOOH, 00IACTH OTpeIeIeHUs
3 CriosKeHHe U BRIYMTAHNE 3 BBIPAXKEHUS, TOXK/IECTBEHHO PABHBIX BBIPAXKEHHI, TOKIECTBA, 0OJIACTH OMpPEIeICHUS
pAIOHATBHBIX APOOEii ¢ ypaBHEHUS, PABHOCWJIHHBIX YPABHEHHH, YpaBHEHUS-CIIECTBUSA, TOCTOPOHHETO KOPHS,
OMHAKOBBIME 3HAMEHATE/ISIMHI palMOHAIBHOTO YPAaBHEHUSI, CTETIEHH C HYJIEBBIM I10KA3aTEJIEM, CTEIIEHH C LIEJIbIM
OTpHULATENIbHBIM IT0Ka3aTeIeM, CTaHAAPTHOTO BHJIa YKciia, 00OpaTHOM
4 CI10’keHHE U BEIYUTAHHE 6 MIPOITOPLIMOHAIIBHOCTH;
paloHaIbHBIX IpOOei ¢ €601icmea: OCHOBHOE CBOWCTBO paIllMOHAIIBHON JPOOH, CTETICHH C IIEJIBIM TTOKa3aTeieM,
pa3HBIMH 3HAMEHATEISIMU . k
ypaBHEHUH, QyHKIUU Y = —;
KonTponbhast padota Ne 1 1 X
npasuia: CIoXKEHUs, BEBIYUTAHUS, YMHOXKEHHUS, IETICHUS PAIllHOHATBHBIX IPOOeii,
) YMHOXEHUE U JCIICHHUE 4 BO3BEJICHUE PALlMOHAILHON IpOOH B CTEIIEHB;
paroHaIbHBIX IPOOEH. Yycanosue paBeHCTBa JpoOu HYIIO.
Bo3sBenenue panmonanbHoOM /loka3vléame CBOICTBA CTENEHU C LIETBIM MTOKA3aTeJIeM, CBOICTBA paBHOCHIIbHBIX
IpoOu B CTENEHb YpaBHEHUH.
Onucvleams TpadUUECKU METOJ] PEIICHUS] YPAaBHEHUM C OJTHON TTEPEMEHHO.
6 ToxnecTBeHHbIe TpeoOpa3oBaHus 7

panrOHAJIBHBIX BI)Ipa)KeHI/Iﬁ

IIpumensms OCHOBHOE CBOWCTBO PALIMOHAIBHOM IpOOM Il COKpAIEHUS U




Homep Coaep:xanue yueOHOro XapakTepucTHKAa OCHOBHBIX BH/IOB J1eSITeIbHOCTH YYCHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JelcTBHUIl)
Kontponbnas padota Ne 2 1 peoOpa3oBaHus pallOHANBHBIX IpoOeil. [IpuBoANTE palnoHalbHBIE IPOOH K HOBOMY
(obmemy) 3HamMeHaTento. Haxoauts cyMMy, pa3HOCTb, TPOU3BEACHUE U YaCTHOE
! PaBHOCKIbHBIC YpaBHEHHUS. 3 paloHaIbHBIX Ipo0eii, BO3BOIUTH PALlMOHAIBHYIO IPOOh B CTENEHb. BHIOIHATH
PaunoHaibHble ypaBHEHHA TOKIECTBEHHBIE TPEO0OPA30BaHUS PALMOHAIBHBIX BhIpaKeHHH. I[puMeHsTh CBOMCTBA
8 CTeleHb ¢ LebIM 4 CTETEeHH C IEJIBIM MOKa3aTelleM /sl IPeoOpa3oBaHus BEIPAKCHHIA.
OTpHLATENLHBIM [TOKA3aTENeM 3anucvléame yKcia B CTAaHIAPTHOM BUJE.
Pewamys ypaBHEeHUs ¢ IepeMEHHOM B 3HaMeHaTese Ipo0H, pallioHaIbHbIe YPAaBHEHUS C
9 CBoiicTBa CTENEHU C LIEJIBIM 5 napaMmeTpami.
nokasaresem k
Buvinonnams nocrpoenue u ureHue rpadpuka GyHKIUNA Y = —
10 kK . 4 X
OyHKUIUS Y = % u e€ rpadux
Kontponbnas padorta Ne 3 1
I'naga 2
KBanparnbie kopHu. 25y,
JleiicTBUTEIbHBIE YHCIA
11 ®yuknus y = X u eé rpadpux 3 Onucvieams: MHOXKECTBO HATypaJIbHBIX YUCEI, MHOXKECTBO LIENBIX YUCEN, MHOKECTBO
palMOHATIBHBIX YHCEN, MHOKECTBO JIEHCTBUTENIBHBIX YUCEI U CBSI3U MEXY 3TUMU
12 KpanpatHbie KOpHH. . 3 YHCIOBBIMU MHOXKECTBAMU; CBSI3b MEXKIY OECKOHEUHBIMU JIECITUYHBIMU JIPOOSIMU U
ApupmeTrecKuii KBajpaTHbIit paloOHaIbHBIMU, UPPAIMOHATBHBIMU YHUCIAMH.
KopeHb Pacnosnasams panmoHanpHble 1 MppalMoHaIbHbIE Yiciaa. [I[puBoaNTE IpUMEpHI
13 MHOKECTBO 1 €0 SIeMEHTLI ) palOHAIBHBIX YHCEN U UPPALMOHATILHBIX YHCE.
3anucvisams ¢ TOMOLIBIO POPMYII CBOWCTBA IEHCTBUIA C 1EHCTBUTENBHBIMU YHCIAMHU.
14 [TonmuoxecTBO. Onepanuu Hax 2 Dopmynuposamo:

MHOXECTBaMU




Homep Copep:xxanue y4ed0HOIo XapaKTepuCcTHKA OCHOBHBIX BI/IOB J1eSITeJIbHOCTH YYeHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JelcTBHUIl)
15 YucnoBble MHOXKECTBA 2 onpeodenenusi: KBapaTHOIO KOPHS U3 Yuciia, apu(PMETHIECKOro KBapaTHOro KOpHs U3
- qrcia, MHOXKECTBA JICHCTBUTEIbHBIX YHCENT,
16 CgoiicTBa apu(PpMETHIECKOTO 4 . o 2 o o X
ceovicmea: GyHKIMU Y = X, apuPMETUYECKOTO KBaAPATHOTO KOPHS KIUU Y =~/X.
KBaJpaTHOr'0 KOPHS y LIU y - ap P PHL, QYHKIIH Y
Loka3zvieams CBOWCTBA apU(PMETUYECKOTIO KBAAPATHOTO KOPHSIL.
17 ToxnecTBeHHbIE TPeoOpa30BaHUs 5 Cmpoump rpaduki GyHKIHA Y = X2 1 y = /x
BBIpa)KEHUI, collepKalux .
Ipumensmob OHATHE apUPMETUIECKOTO KBAJAPATHOTO KOPHSI [T BEIYUCIICHHS 3HAYCHUN
apu(dMeTHUECKUE KBaIpaTHbIC .
BBIpA)KEHUH.
KOpHU
P Ynpowamps BeIpaskeHus1, conepaime apupmMeTndeckue KBaapaTHbie KopHH. Permrats
. aBHeHMs1. CpaBHMBATh 3HAUEHUS BbIpAXKEHUN. BBIOMHATH peoOpa3oBanue
18 Oyukus Y =+/X u e€ rpaduk 3 yP P p peoop
BBIPQ)XEHUH ¢ TPUMEHEHUEM BBIHECEHHUSI MHOKHTEIS U3-110]1 3HAKa KOPHS, BHECCHHUS
KoutposbHas paGota Ne 4 1 MHOYKUTEJIS 101 3HaK KOPHS. BBINOIHATE 0CBOOOXKIEHHE OT HPPALIMOHATIBHOCTH B
3HaMeHarese Apo0u, aHaIU3 COOTHOUICHUI MEKIY YUCIOBBIMH MHOXKECTBAMH U MX
JJIEMEHTaMHU
I'nasa 3 264
KBaapaTHbie ypaBHeHUs )
19 KBanpaTtHbie ypaBHEHUSI. 3 Pacnosnaéamv v npuBOANTH IPUMEPHI KBAJPATHBIX YPAaBHEHUH Pa3IMIHBIX BHJIOB
Perenue HeMOMHBIX KBaIPATHBIX (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBAJJPATHBIX TPEXUICHOB.
ypaBHEHHIA Onucvieams B 001IIeM BHJIE PEIICHIE HETIOTHBIX KBAJPATHBIX YPAaBHEHH.
20 o - 4 Dopmynuposamsy:
OpMYyJIa KOpHCH KBAZIpaATHOTO onpedenenus: ypaBHEHUS TIEPBOH CTETIEHH, KBAIPATHOTO YPAaBHEHHS;, KBaIPATHOTO
YpaBHCHUA TpEXUsIeHa, TMCKPUMUHAHTA KBAaJJpaTHOTO YPaBHEHUS M KBAJIPATHOTO TPEXUWIECHA, KOPHS
21 Teopema Buera 3 KBaJ[paTHOTO TPEXWICHA; ONKBAPAaTHOTO YPaBHEHUS; ICJICHUS HAIIEJIO0 MHOTOYJICHOB,
KOPHS MHOT'OYJIEHA, I[eJIOT0 PALlMOHATIBHOTO YPaBHEHUS;
Konrpomnsnas padora Ne 5 1 ceoticmea KBaJIpaTHOTO TPEXUJICHA;
G meopemy Buera u oOpaTHyIo eif TeopemMy, TEOpeMy O JICJIEHUH MHOTOUJICHOB C OCTaTKOM
22 KBazparHblii TpEXuieH 3 ’ ’




Homep Conepxanue y4eoHOTo XapakTepuCTHKA OCHOBHBIX BH/IOB J1€ATEILHOCTH YYeHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JelcTBHUIl)

23 Penrenue ypaBHeHwMiA, 5 TeopeMy be3sy, TeopeMy 0 11e10M KOpHE LENOTO palMOHAIFHOTO YPaBHEHUSI.
HPUBOJMMBIX K KBaJJPAaTHBIM 3anucvieams M 10Ka3bIBaTh GOPMYITy KOPHEH KBaJpaTHOTO ypaBHeHus. MccinenoBarh
yYpaBHEHHSIM KOJIMYECTBO KOPHEW KBaJ[PATHOTO YPABHEHUS B 3aBHCUMOCTH OT 3HAaKa €ro

JMCKPUMUHAHTA.

24 PalioHalbHbIe ypaBHEHNA KaK 6 Joxkaszvieams meopemor: Buera (MpsiMyro 1 00paTHYIO), O Pa3JIoKEHUHN KBAJIPATHOTO
MaTEeMATHHCCKUE MOLCIIH TpEXulieHa Ha MHOKUTEITH, O CBOMCTBE KBAIPATHOTO TPEXUICHA C OTPULIATEIbHBIM
PCAJIPHBIX CHTYyalllh JTMCKPUMUHAHTOM, TeopeMy be3y u ciencTBust u3 He€, TeopeMy O IeJIOM KOPHE IIeJI0r0
KonTposbHas pa6ora Ne 6 1 | PaunOHATBHOTO ypABHCHUL.

Onucvisams Ha IPEMEPAX METO/ 3aMEHBI IEPEMEHHOH JUIs PEIICHHs yPaBHEHHIA.
Haxooumv xopHH KBapaTHBIX YPaBHEHHI Pa3IMYHbIX BUI0B. [IpUMEHATH TeOpeMy
Buera u oOpartHyto eii TeopemMy. BBIOMHATH pa3iiokeHue KBaJPaTHOTO TPEXUICHA Ha
MHOXHUTETU. HaxouTh KOPHU YpaBHEHUH, KOTOPBIC CBOISATCS K KBaJAPATHBIM.
CocraBnsTh KBaJpaTHbIC YPaBHEHHUS M YPAaBHEHUsI, CBOASIINECS K KBaPATHBIM,
SIBJISIFOIIIECS] MATEMATHUECKIUMHU MOJICIISIMU PEajIbHBIX CUTYAIIUH.
Pewams ypaBHEeHNST METOJIOM 3aMEHBI IIEPEMEHHOM.
Haxooumpe 1ienpie KOpHU 1ETO0T0 PAIlIOHAIEHOTO ypaBHEHHS
IMoBTOpEHUE M cHCTEMATH3ALUS 104
y4eOHOI0 MaTepuasa )
[ToBTOpEHME U CUCTEMATH3AIIHS 9
Kypca anreOpsI 8 Kiiacca
Konrponsnas pabora Ne 7 1




3 yaca B Henemo, Bcero 105 gacoB

AJireopa. 9 kJjacce

Homep Conep:kanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYE€HUKA
naparpada MarTepuasa (Ha ypoBHe y4eOHBIX AelCTBHI)
I'naga 1
21u.
HepagBencrBa
1 YucnoBble HEPABEHCTBA 3 Pacnosnasams 1 NPUBOAUTH TPUMEPHl UYHUCIIOBBIX HEPABEHCTB, HEPABEHCTB C
N IIEPEMEHHBIMY, JINHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHON, IBOMHBIX HEPABEHCTB.
2 OcHOBHBIE CBOMCTBA YUCIIOBBIX 2 Dopmynuposams:
HCpaBCHCTB onpedeneHusi; CpaBHEHUS JIBYX 4YMCEJ, PpELICHHUs HEpaBEHCTBA C OJHOW IEPEMEHHO,
3 COKEeHNE M YMHOKEHHE 3 PaBHOCWJIBHBIX HEPABEHCTB, PELICHHUS CUCTEMBI HEPABEHCTB C OJHOW IEPEMEHHO,
YHCIOBBIX HEPABEHCTB. 06nevlcm OTpe/ieNICHUs] BBIPAXKCHMUS,;
OlCHUBAHYE 3HAUCHAS C601icmea YACIOBBIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS YHCIOBBIX HEPABEHCTB
BBIPAKEHUS /Jloxazvieamsb: CBONCTBA YHUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUHW U YMHOKECHHH
YHCIIOBBIX HEPABEHCTB.
4 HepaseHcTBa ¢ ogHOM 1 Pewams nuHeliHbIE HEPABEHCTBA.
MIEPEMEHHOMN 3anuchIBaTh PELICHNUs HEPABEHCTB U UX CUCTEM B BUJIE UNCIIOBBIX IPOMEKYTKOB,
- 00BEIMHEHNS, IEPECEUECHUSI YUCIOBBIX IPOMEXKYTKOB. Periate cucteMy HEpaBeHCTB C
5 Pemenne HCPaBCHCTB C OJIHOH 3 oJHOI nepeMeHHOoM. O1leHNBaTh 3HaUe€HUe BbIpakeHus. M1300paxars Ha KOOPAMHATHON
TIePEMEHHOM. TIHCTOBHIC MPsIMOM 3aJlaHHBbIE HEPABEHCTBAMHU YHCIIOBBIE TPOMEKYTKH
MIPOMEXYTKH
6 CucTembl TUHEHHBIX HEPABEHCTB 5
C OJIHOHM IIEPEMEHHOMN
IToBTOpPEHME N CUCTEMATHU3ALIMS 1




Homep
naparpadga

Coaepixanue yueOHOro
MaTepuaJja

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelCTBHUIl)

yueOHOro Marepuana

KonTtponbhas pabora Nel 1
I'naea 2 384
Keaaparnunas gpyHkumus

7 [ToBTOpeHWE W  pacHIMpeHue 3
CBEICHUI O PYHKIINH

8 CaoiicTBa (HyHKIIUN 3

9 [Toctpoenue rpaduka QyHKIHH Y 2
= kf(x)

10 [Toctpoerne TpadukoB (HyHKIHHA 4
y=1fx)+buy=1f{x+a)

11 KBangpatnunas  ¢yHkuums,  eé 6
rpaduk 1 cBOMCTBA
KonTponbnas padota Ne 2 1

12 Pemenue KBaJPaTHBIX 6
HEPaBEHCTB

13 CucreMbl ypaBHEHUH C JBYyMs 5
TIepEMEHHBIMH
[ToBTOpEHME U cHCTEMAaTH3ALUS 1

y4yeOHOro MaTepuaa

Onucvigamvy TOHATHE (GYHKIMKM KaK TPaBWIA, YCTAHABJIMBAIOUIETO CBS3b MEXIY
JIEMEHTAaMH JIBYX MHOXECTB.

Dopmynuposamy:

onpedenenus: Hyns (PYHKIMM;, TPOMEKYTKOB 3HAKOIOCTOSHCTBA (PYHKIMU; (PYHKIIHH,
Bo3pacraromeil (yObIBaromiell) Ha MHOXKECTBE; KBAaJPAaTUYHOW (PYHKIUHM; KBaIPaTHOTO
HEpaBEHCTBA;

cgolicmea KBapaTUIHON (DyHKITHH;

npasuia mocTpoeHus rpadukoB GYHKIUN C TOMOIIBIO TpeoOpa3oBanuii Buaa f(x) — f(x)
+b; flx) = fix + a); f(x) = k).

Cmpoums rpaduxu GyHKIMIA ¢ TOMOLIbIO Tpeodpa3zoBaHuil Buaa f(x) — f(x) + b;

Jx) = flx + a); f(x) = K(x).

Cmpoums rpaduk kBagpatuuHoil ¢yHkuuu. [lo rpaduky kBajgpatuyHoil (yHKIMM
ONMCHIBATh €€ CBOWCTBA.

Onucviéams CXEMaTHUYHOE pAacCIOJIOKEHHE Mapaboyibl OTHOCHUTENBHO OCH alcIucc B
3aBHCUMOCTH OT 3HaKa CcTapiiero kodGduimenTa u JMCKPUMHHAHTa COOTBETCTBYIOIIETO
KBaJ[paTHOTO TPEXUIIEHA.

Pewamv xBampaTHble HEPaBEHCTBA,
OTHOCHTENBHO OcHU abcuucc.
Onucvieams TpahuUyecKUil METOJ pELIEHUs CUCTEMBbl JBYX YpaBHEHHUH C JBYyMs
NEPEMEHHBIMH, METOJI IMOJICTAHOBKUM M METOJ CIOXKEHHUS Ui pElIeHHs] CUCTEMBI JBYX
YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMH, OJTHO M3 KOTOPBIX HE SIBJISICTCS INHEHHBIM.

Pewamb TexcToBbIe 3a1a4, B KOTOPBIX CUCTEMA JABYX YPAaBHEHHI € IByMsI IEpeMEHHBIMU
SIBIISIETCSI MATEMaTHUECKOW MOJIENTBIO PEaTbHOTO TPOIIecca, U HHTEPIPETUPOBATH

UCIONB3Yysl CXEMY pAacIoJIOKEHUs MapaloJibl




Homep
naparpadga

Coaepixanue yueOHOro
MaTepuaJja

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelCTBHUIl)

PE3YIbTAT PCIICHUA CUCTEMBIL.

Kontponbnas padora Ne3 1
I'maBa 3 214
DJIeMeHThI IPUKJIATHOH MaTeMATHKH )
14 MaremaTtuueckoe 3 IIpusooumsv npumepvi: MaTEMATUYECKUX MOJENEH pPEalbHbIX CUTYalMi; NPUKIAJHBIX
MOJIEJTMPOBaHUE 3aja4; NpUOMMKEHHBIX BEIMYMH; HMCIIOJIb30BAaHUSI KOMOMHATOPHBIX NPAaBUJI CYMMbI U
N IIPOU3BEACHNUS; CIyYalHbIX COOBITHI, BKJIIOYasl JOCTOBEPHbIE U HEBO3MOXKHbBIE COOBITHUS;
15 [TporieHTHBIE pacyEThl 3 .
OIIBITOB C PAaBHOBEPOSATHBIMH MCXOJAaMHU; NIPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BUIC
16 AGCONOTHAS 1 OTHOCHTEIbHAS 2 TabnuI, quarpamm, rpaduKoB; WCIOIB30BAHUS BEPOSTHOCTHBIX CBOMCTB OKPY)KAIOLIMX
IOTPENIHOCTH ABJICHIH.
Dopmynuposamy:
17 OcHoBHbIE IIpaBUIIa 3 onpeodenenus. aOCOIIOTHON MOTIPEIIHOCTH, OTHOCUTEIBHOMN MOIPEIIHOCTH, JOCTOBEPHOIO
KOMOWHATOPUKH. COOBITHSI, HEBO3MOXKHOI'O COOBITHS; KJIACCHYECKOE OIIPECIIEHIE BEPOATHOCTH;
18 q 5 npaeuna; KOMOMHATOPHOE MPABHIIO CyMMbI, KOMOMHATOPHOE MPAaBUIIO POU3BEACHUS.
acToTa u BEPOATHOCTH o
croT 5 CpOATHOC Onucviéams dTanbl PeICHUs IPUKIIAIHON 3a1a4H.
HHOT BITUS
CIyHanHoro co IHoscuame u 3anucviéams GOPMYIY CIOXKHBIX MPOLEHTOB. [IpOBOAUTH MpPOLEHTHbIE
19 KIIacCHIecKoe olpeieNIeHNE 3 pacu€Thl C UCIOIB30BAHUEM CIIOXKHBIX ITPOLIEHTOB.
BEpOSTHOCTH Haxooums TOYHOCTH NpUONMXKEeHUs Mo Taliuie l'IpI/I6J'II/£)KeHHBIX 3HAUEHUH BEJINYUHBI.
Hcnonb3oBathk paznuyHble (OpMBI 3alMCH  MNPUONMKEHHOTO 3HAYEHMSI BEIMUYUHBI.
20 HauanpHbie CBCIICHMA Y 3 OueHuBath NpUONMKEHHOE 3HAUEHUE BEJINUNHBI.
CTAaTUCTHUKE IIposooums ombITEl cO ciaydyallHBIMU Hcxofamu. [losicHAT M 3amuchiBaTh GopMyIy
HaXOXXJCHUS YacTOThl CIy4alHOro coObITHA. ONUCHIBATh CTATUCTHYECKYIO OICHKY
[ToBTOpEHME M cucTeMaTU3aIUs 1 N N
BEPOATHOCTH ciy4ailHOro coObiTus. HaxoauTh BepoATHOCTH CIy4allHOro COOBITHS B
y4eOHOro MaTepuaa
OIbITaxX C PAaBHOBEPOATHBIMH UCXOJIaMHU.
KontpounbHas pabora Ne 4 1 Onucviéams 3Tanbl CTATUCTUYECKOT0 HccaenoBanua. OPopmirsaTs HHPOPMALIHIO B BUTE

Ta6J'II/II_I " IuarpamMm. H3Bnekathb I/IH(I)OpMaL[I/IIO n3 Ta6J'II/II_I " JuarpaMm. Haxomute u




Homep

Coaepixanue yueOHOro

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B J€ATCJIBbHOCTH YYCHUKA

naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JAelCTBHUIl)
IIPUBOAUTH IIPUMEPHI UCIIOIb30BAHUSA CTATUCTUYECKUX XapPAKTEPUCTUK COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HaueHHe, MOJia, pPa3Max, MeJnaHa BEIOOPKU
I'naga 4 214
YucJi0BbIE MOCJIE10BATEIbHOCTH )
21 YucnoBele NOCIEI0BATEIBHOCTH 2 IIpusooums npumepwl.: IOCIEAOBATEILHOCTEH; YMCIOBBIX OCIEI0BATEIBHOCTEH, B
99 A 4 YaCTHOCTH apU(PMETUUECKON U TEOMETPUUECKON MTPOrpeCCUi; YHCIOBBIX
pupMeTHeCKas POrpeccHs [0CJe10BaTeIbHOCTEN, MMEIOLIMX MPEJIEN; UCIOIb30BAHUS IIOCIIE0BATEIbHOCTEH B
23 CyMMa N [IepBbIX WICHOB 4 peanbHOM )KHU3HHU; 3371a4, B KOTOPBIX PACCMaTPUBAIOTCSI CyMMBbI ¢ OE€CKOHEUHBIM YHCIIOM
apu(MeTHIECKON MPOrpeccHu C/laracMbIX. 5
Onucvieams nouamus. OCIEI0BATEIbHOCTH; YWIEHA NIOCIIEA0BATEIbHOCTH; KOHEUHOM
24 ['eomeTrpuueckas nporpeccust 3 [10CJIe10BATENbHOCTH; OECKOHEUHOM MOCIIe10BaTEIbHOCTH; IOCIEI0BATEIBHOCTH,
o5 C . 3 MMEIOIIEH TpeIen; CriocoObl 3aIaHMsl TOCIET0BAaTEILHOCTH; B YEM COCTOUT 3a/1a4a
yMMa N [IEPBEIX WICHOB CYMMUpOBAHHS.
TCOMCTPHMHCCKOU MpPOTpeccHu Buvruucnams uneHsl nocnen0BaTeNbHOCTH, 3a1aHHON QOpMYJIOi N-T0 YieHa WK
26 Cymma OecKOHEUHOMH 2 PCKYPPCHTHO.
TCOMETPHYUECKOM MTPOTPECCUH, Y Dopmynuposams:
Kxotopoit | | < 1 onpeodenenus: CTAlMOHAPHOM MOCIIe0BaTEIbHOCTH, apU(PMETHUECKONW POTrpeccu,
reOMEeTPUUYECKOI MPOTrpecchy;
IloBTOpEHHE U CHCTEMATH3AINS 1 c6olicmea 4JICHOB T€OMETPUUECKON 1 apu(METUYECKON MPOrpeccHil.
yueOHOro Marepuasa 3aoasame apuPMETHUYECKYIO U TEOMETPUUECKYIO ITPOTPECCUN PEKYPPEHTHO.
3anucvieamov 1 0okazvieams: GOPMYIIbI 0OLIETO WieHa apuPpMETHIECKOH 1
Kontponbnas padota Ne 5 1 Popwy pHd

reoMeTpUUYECcKOil mporpeccuii, GopMyIbl CyMMBbI N IEPBBIX YWICHOB apU(PMETHUUECKOM U
reOMEeTPHUECKON Iporpeccuii; GopMyIibl, BEIpaXKatolie CBOMCTBA YWICHOB
apu(pMeTHYeCcKoil 1 reOMeTPUUECKO MPOTrPECCHiA.

Boiuucnams cymMy OECKOHEYHOH T€OMETPUYECKON TIporpeccuu, y Kotopoii | q | < 1.
[IpencraBnsTs 6ECKOHEYHBIC TEPUOANUECKIE TPOOU B BUIEC OOBIKHOBEHHBIX.

Pewamy HecnoxHbIe 3a7a4 HA CYMMUPOBAHNE




Homep
naparpadga

Coaepixanue yueOHOro
MaTepuaJja

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelCTBHUIl)

HOBTOpeHHe H CUCTeMaTHU3aluud

10u.
y4eOHOI0 MaTepuasa
[ToBTOpEHUE U cUCTEeMaTH3AIHA 9
Kypca anredpsl 9 kiiacca
Kontponbnas [Ipadora Ne 6 1




I'eomeTpuda. 7 Kjaacce

(2 yaca B Henento, Bcero 70 4acon)

<
=g
S = Conep:xanue y4e6HOro KosmnuecTBo XapaKkTepuCTHKA OCHOBHBIX BHIOB €ATEILHOCTH YUeHUKA
é s MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX el cTBHIl)
=
I'naga 1
Ipocreiimme 15
reoMeTpuuecKkue GUrypsl
1 HX CBOMCTBA
1 Touku u npsimMbie 2 IIpugooums ipuMepbl FT€OMETPUUECKHUX (QUTYD.
2 OTpesox 1 ero mHa 3 Onucwiéams TOUKY, IPSIMYIO, OTPE30K, JIy4, YrOJl.
Dopmyruposams:
3 Jly4. Yron. U3mepenue yrios 3 onpedenenus. PaBHBIX OTPE3KOB, CCPEIMHBI OTPE3Ka, PACCTOSHHS MEXKIY IBYMSI TOUKAMH,
4 CMEXHEIE M BEpTHKATBHBIE 3 JIOTIOJIHUTEIBHBIX JTyUeii, pa3BEPHYTOrO YIIia, PABHBIX YIJIOB, GMCCEKTPHCHI yTIIa,
yTITBI CMEIKHBIX 1 BEPTHKATBHBIX YIJIOB, MIEPECCKAONINXCA MPAMBIX, MEPICHIHKYTAPHBIX
OPSIMBIX, IEPIICHIUKYIAPa, HAKJIOHHOM, PACCTOSHUS OT TOYKH JI0 TIPSIMOif;
5 IlepriennKynApHbIE IPAMBIC 1 ceoticmaéa: PacIoIoKEeHHs TOUEK Ha MPSIMON, U3MEPEHMSI OTPE3KOB U YIJIOB, CMEKHBIX U
AKCHOMBI 1 BEPTUKATBHBIX YIIIOB, MEPIICH IUKYISPHBIX MPSIMbBIX; OCHOBHOE CBOMCTBO MPSMOIA.
Knaccupuyuposams yrisi.
TlosTopenne u 1 Jlokazbieams.: TEOPEMBI O TIEPECEKAROIIMXCS TIPAMBIX, O CBOUCTBAX CMEKHBIX U
CHCTEMATH3aIHs yIeOHOTO BEPTHKAILHBIX YIJIOB, O €IMHCTBEHHOCTH IPSIMOI, EPIIEHIMKYJIAPHON JaHHOM (CiTy4aii,
Matrcpuaia KOT'/Ia TOYKA JIEKHUT HA JAHHOU MPSAMOI).
KOHTpOHBHaH pa60Ta Ne 1 1 Haxooumo JUIMHY OTPE3Ka, rpaayCHYIO MEPY yrIiia, HCII0JIb3yA CBOMCTBA UX I/I3MepeHI/II71.

H306pascams ¢ TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB FeOMETpUYEcKre (GUTypHI:
OTPE30K, JIy4, yroJl, CMEKHbIE U BEPTUKAIbHBIE YIIIbI, IEPIEHAUKYIISIPHBIE IPSMBIE,
OTPE3KU U JTYUH.

Tosicname, 4TO TaKOE aKCMOMa, ONPEEIICHHUE.

Pewampw 3anaun Ha BEIYMCIIEHUE U JOKA3aTENbCTBO, IPOBO/S HEOOXOMMBbIE




]
=g
22 Conep:xanue yuedOHOT0 KoanyectBo XapaKkTepuCcTHKA OCHOBHBIX BI/IOB [1eAITEJIbHOCTH YYeHHKA
z . N
= § MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=
JI0Ka3aTeIbHbIE PaCcCyKACHUS
I'naea 2 18
TpeyrojbHuku
7 PaBHBIC TpEyrOIHHHUKH. 2 Onucvléams CMBICT TIOHATHS «paBHBIE QUTYpBI». [IpUBOANTE IpUMEPHI paBHBIX QUTYP.
Bricora, menuana, H306pasxcams v HAXOAUTH HA PUCYHKAX PaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
OmccexTpuca TpeyroibHUKA MPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE TPEYTOJILHUKN M UX SJIEMEHTHI.
o o Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIaM.
8 [TepBblii U BTOPOIi IPU3HAKU 5 puyup peyr p yr
Dopmynuposamy:
paBEeHCTBA TPEYTOJIHHUKOB
onpeoeneHus; OCTPOYTOJIbHOTO, TYIOYTOJIbHOTO, IPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
9 PagHOOEIpEHHbBIN 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOILHUKOB; OUCCEKTPHUCHI, BHICOTHI, MEUAHBI
TPEYTOJILHUK M €I0 CBOMCTBA TpPEYTroJbHUKA, paBHBIX TPEYIOJIbHUKOB; CEpEAUHHOIO IICPICHIUKYJIIpA OTPE3Ka,
10 [Tpu3Haky paBHOOEAPEHHOTO 2 TIepuMeTpa TpCYroIbHIKa,
TPeYrONbHIKA ceolicmea: paBI:I’06eI[peHHOFO TPEYroJbHUKA, CEPEMHHOTO MEPIEHANKYIIIpa OTpe3Ka,
OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;
11 Tpernii mpu3HaK paBeHCTBA 2 NpU3HAKU: PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPEYTOJIbLHIKOB /Jloka3vleame TEOPEMBL: O €TUHCTBEHHOCTHU NPSIMOM, MEPIEHAUKYIISIPHON TaHHOM (Citydaid,
12 Teopemsl 1 KOTI'JIa TOUKA JISKHUT BHE IaHHOU MPSMOIA); TpU NMPH3HAKa PaBEHCTBA TPEYTOJIbHHUKOB;
MIPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEINHHOTO
TlosTopenne u 1 HEPIEHANKYIIAPA, PABHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTOILHUKOB.
CHCTeMaTH3IHs yIeOHOTO Pa3vsachamp, 4To TAKOE TEOPEMA, OIUCHIBATH CTPYKTYPY TeopeMbl. OOBACHSATH, KaKyIO
Marcpuaia TEOPEMY Ha3bIBAIOT OOPATHOMN JaHHOM, B UEM 3aKIIFOYAETCS METOJ J0KA3aTENbCTBA OT
KOHTpOHBHafI pa60Ta Ne 2 1 IIPOTHUBHOTO. HpI/IBOHI/ITB IIPUMEPHBI UCIIOJIB30BaHUA OTOTO METO/Aa.
Pemrate 3a1aun Ha BBIYKMCICHHUE U JI0KA3aTEIbCTBO
I'nasa 3
IMapauieasHbie npsamsbie. Cymma 16

YIJIOB TPEeYroJIbHUKA
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=
13 [TapayutenpHble psMBbIE 1 Pacnoznasams Ha yeprexkax napajuiesIbHbIC IIPSIMBIE.
N300pakaTh ¢ HOMOILBIO JINHEHKHU U yroJbHHUKA NapajlIe/IbHbIE MPSIMbIE.
14 [Ipu3Haky napajenbHOCTH 2 p m yr P P .
—— Onucvleams yribl, 00pa30BaHHbIC [TPH MIEPECCUCHUH JIBYX MPSMBIX CEKYILEH.
Dopmynuposamo.:
15 | CpoiicTBa napauiebHbIX 3 onpedenenus.; MapauiebHbIX TPSIMbIX, PACCTOSHHSA MEXKY Mapa/lIeTbHBIMK IIPIMbBIMH,
OpAMBIX BHEMIHEI O yIja TpeyrojabHHUKA, THIIOTCHY3bI U KaTeTa,
16 CyMMa yIII0B TPeyronbHHKa 4 ceoticmea. MapaIebHbIX MPAMBIX; YIJIOB, 00pa30BaHHBIX MPH MEPECCUCHUN
NapajuIeNIbHBIX IPSMBIX CEKYLIEH; CyMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO yIiia
17 HpaMoyrombHbIi TPEYrOJIbHUKA; COOTHOLIEHUN MEXy CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA;
TPCYTOJIbHUK MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapaJlIeIbHBIX IPSIMBIX;
18 CBOHCTBa PSIMOYTOIBHOTO 2 NpU3HAKU. TIAPAIIIEIBHOCTH MPSAMBIX, PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
TpeyroJIbHIKA /lokazvieams: TEOPEMBI O CBOMCTBAaX MapajlIeIbHBIX IPSIMBIX, O CYMME YIJIOB
TPEYTroJbHHUKA, O BHEIIHEM yTJI€ TPEYroJbHUKA, HEPABEHCTBO TPEYTOJbHUKA, TEOPEMBI O
Kontponbnas padota Ne 3 1 c o
PaBHEHUU CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSAMOYTOJIBHOTO
TPEYroJbHHUKA, IPU3HAKY MTapaJljIeNIbHBIX MIPSIMBIX, PABEHCTBA NMPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
Pewamye 3aaun Ha BBIUMCIIEHHUE U JOKA3aTEIbCTBO
I'naga 4
OKpy:KHOCTBb M KpYT. 16
I'eomeTrpuueckne mocrpoeHusi
19 I'eomeTpuyeckoe MecTo 2 Tosacuame, 4TO Takoe 3ajja4a Ha MOCTPOEHHE; reoMeTpruueckoe mecto Touek (I'MT).
To4eK. OKpy>KHOCTb U KPyT [IpuBoauTe npumepsr I MT.
. H306pasxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTBI; KacaTeJIbHYIO K OKPY>KHOCTH;
20 | HekoTopsle cBOiiCTBa 3 P prcy Py ’ yro Py ’

okpyxHocTu. KacaTenbHas k
OKPYXHOCTH

OKPY’KHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTb, OITMCAHHYIO OKOJIO HETO.
OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U MPSAMOM.
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=

21 OrnucanHast ¥ BOUCaHHAs 3 Dopmynuposamy:

OKPY>KHOCTH TPEYTOJIbHUKA onpeodenenus. OKPYKHOCTH, KPyra, UX 3JIEMEHTOB; KacaTeJIbHOM K OKPY>KHOCTH;

29 3144k H OCTPOCHHE OKPY’KHOCTH, OIIMCAHHOW OKOJIO TPEYI'OJIbHUKA, U OKPYKHOCTH, BIIMCAHHOU B

TPEYTrOJIbHUK;

23 Metoz reoMeTpuIecKuX MecT ceoticmea: cepequHHoro nepnenaukynspa kak ['MT; Ouccexrpucs! yria kak I'MT;
TOYCK B 3a/la4ax Ha KacaTeJIbHOW K OKPYKHOCTH; IMAMETPa U XOP/bl; TOUKU IEPECEUCHHUS] CEPEIUHHBIX
HOCTPOCHHUE MEPIEHIUKYJISIPOB CTOPOH TPEYTOJIbHUKA; TOUKHU IepecedeHUst OUCCEKTPUC YIIIOB
[ToBTOpeHue u 1 TpeyroibHuka, .

CHCTeMAaTH3alHs y4eOHOTO NpUsHAKU KacaTCILHOM.
matepuaia Loka3zvieams: TEOpEMBI O CEpPEAMHHOM NEPIEHANKYIIsApe U OuccekTpuce yria kak ['MT;
0 CBOMCTBaX KacaTeJabHOW; 00 OKPYXHOCTH, BIUCAHHOW B TPEYTOJIbHUK, ONTMCAaHHON
KonrposnbHas padora Ne 4 1 OKOJIO TPEYT'OJIbHUKA; IPU3HAKH KAaCaTEIbHOM.
Pewams 0CHOBHBIE 3a/1a4M HA TOCTPOEHUE: ITIOCTPOEHUE YTJIa, PABHOTO TaHHOMY;
IIOCTPOEHUE CEPEANHHOIO MEPIICHAUKYIIAPA JAHHOTO OTPE3Ka; IIOCTPOCHUE IIPSIMOH,
MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U MEPIEHIUKYIISIPHON JaHHON NPSAMOMN; IIOCTPOCHHE
OMCCEKTPUCH] JAHHOTO YIJIa; MOCTPOSHHUE TPEYTOJbHHUKA 10 IBYM CTOPOHAM U YTy
M€Ky HUMH; IO CTOPOHE U JBYM NPHUJICKAIIUM K HEH yIiIaM.
Pemrats 3amaun Ha noctpoenue meronoM ' MT.
Cmpoumb TPEYroJbHUK MO TPEM CTOPOHAM.
Pewams 3a1a4n Ha BBIUKCIIEHUE, JOKA3aTEIbCTBO U IIOCTPOEHUE
O0o00menue
U CHCTEeMATH3ALHA 5
3HAHUM yYaLUXcs
VYrpaxHeHus Uil IOBTOPEHUS Kypcea 7 4
KJ1acca
Kontponbnas pabora Ne 5 1
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=
I'naga 1 29
YeThIpEXyroabHUKHA
1 UeThIpEXYroJbHUK U €r0 2 losacHuamp, 4TO TaKOE YETHIPEXYTOJIbHUK. ONUCHIBATH 3JIEMEHTHI UETHIPEX YT OJIbHUKA.
3JIEMEHTBI Pacnosnasams BbINyKIIbIE U HEBBITYKIIbIE YETHIPEXYTOJIbHUKH.
5 Tapannenorpan. CeoficTsa 2 H306pasxcams v HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIBHUKH PA3HBIX BUJOB U UX 3JIEMEHTHI.
i Dopmynuposams.:
napajuiesorpamma
onpedeneHus: TapaieNorpaMMa, BBICOTHI TapajuieIorpaMMa; MPsIMOYToIbHUKA, poMoa,
3 [Ipu3Haku mapasienorpamma 2 KBaJparTa; CpeaHEN JIMHUM TPEYTOJIbHUKA; TPAIIELIUH, BBICOTHI TPANlCLUH, CPEIHEN JTUHUU
4 TIpSMOYTOBHUK 2 TpaINeLnH; HEHTPAIbHOTO yIjla OKPYKHOCTH, BIIMCAHHOTO yIjla OKPYKHOCTH; BIIMCAHHOTO U
OINMCAHHOTO YEThIPEXYTOJIbHUKA;
5 Pom0 2 ceolicmea: TapajuiesorpaMmma, IpsMoyroibHHUKa, poM0a, KBajipaTa, CpeAHUX JTMHUN
6 Keazpar 1 TPEYroJbHUKA U TPANeI1H, BIUCAHHOTO YIJla, BIMCAHHOTO ¥ OIUCAaHHOTO
YETBIPEXYTOJILHUKA,
Kontposbhas pabora Ne 1 1 Npu3HaKL: NapaieIorpaMMa, IpIMOYTOJIbHUKA, poMOa, BIMCAHHOTO M OIIUCAHHOTO
7 Cpe]lH;[;[ JINHUA 1 quLIpéXYFOHLHI/IKa.
TpeyroabHUKa /Jloxazvieamsb: TEOPEMBI O CYMME YTJIOB YETBIPEXYTOJIBHHUKA, O I'PATyCHOU Mepe BIIMCAHHOTO
3 Tpanewms 4 yIJa, O CBOWCTBAaX M MpU3HAKaX MapajiesiorpaMMa, NpsiMOyrojbHUKA, poMOa, BIUCAHHOTO U
P OIMMCAaHHOTO YETHIPEXYTOIbHUKA.
9 IlenTpanbHble U BIIUCAHHbBIE IIpumensamo N3y4eHHbIE ONIPENETIEHUS, CBOMCTBA U MPU3HAKY K PELICHUIO 3a/1a4
YTJIBI
10 | BriucanHble U ONMCaHHBIE 2

YeTHIPEXYTOTbHUKU
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é s MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
=
KonrtponsHast padora Ne 2 1
I'naea 2 16
Ilono0ue TpeyronbHUKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamy:
IIPONOPIIMOHAIIBHBIX OTPE3KaX onpeoenenue OA0OHBIX TPEYTOJIbHUKOB;
12 | Momo6esie TpeyronsHuKs 1 ceoticmea: MeaHaH TPEyrobHAKa, OMCCEKTPUCH] TPEYTOJIbHUKA, IEPECEKAIOLINXCS XOP/,
KacaTeJIbHOU U CEeKyILeH;
13 | IlepBbiii IpU3HAK MOAOOMS S npusHaxu MoA00Ks TPEyroIbHUKOB.
TPEYrOJIbHUKOB [Hoxazvieamn:
14 | Bropoii u TpeTHii mpu3HAKH 3 meopemvl: Paneca, 0 MPONOPLHUOHAIBHBIX OTPE3Kax, O CBOMCTBaX MeJMaH TPEYroJbHUKA,
MOOGHS TPEYTONEHHKOB 6HC£)€KTpI/ICLI TPEYroJbHUKA; § }
ceoticmaa: TIEpeCceKarolUXCsl XOp/l, KacaTeIbHOU U CEKYILEH;
Kontponeras padora Ne 3 1 npu3HaKu NOJ00Us TPEYTOJIbHUKOB.
IIpumenamo v3y4eHHbIE ONPEIETICHUS, CBOMCTBA U MPU3HAKY K PELICHUIO 3a/1a4
I'naga 3
Pemienue npsiMoyroJibHbIX 14
TPeyroJibHMKOB
15 | MeTpuueckue COOTHOUIEHUS 1 Dopmynuposams:
B IIPSIMOYTOJIBHOM onpedeneHus; CHHyca, KOCUHYCa, TAHT'€HCa, KOTAHTE€HCa OCTPOTO yIJia IPsIMOYTOJIbHOTO
TPEYroJIbHUKE TPEYroJbHUKA,;
16 | Teopema Mudaropa 5 cgoticmaéa. BhIpaXKarolllne METPUYECKUE COOTHOIICHHUS B IPSMOYTOJIbHOM TPEYTONLHHKE 1
COOTHOILIEHUS MEX/1y CTOPOHAMH U 3HAaYEHUSMHU TPUTOHOMETPHUECKUX (DYHKIMN B
KonTtponsHas padora Ne 4 1 MIPSAMOYTOJIBHOM TPEYTOJIbHUKE.
17 | Tpuronomerpuueckue 3 3anucvisams TpUroHOMETpUYECKHE (POPMYIIBI, BEIPAKAIOIIUE CBSI3b MEXKIY

(YHKIIUM OCTPOro yria

TPUTOHOMETPUUECKUMHU (PYHKIIUSMU OJTHOTO U TOTO K€ OCTPOro yria.
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=
IIPSIMOYTOJIBHOT'O Pewamy npsiMOyToJIbHBIE TPEYTOJIBHUKH.
TpPEyroJIbHUKA Joxazvieamu:

18 | Pemenue mPAMOYTOMbHEIX 3 ﬁ;{éﬁiﬂgy 0. METPUUYECKUX COOTHOIICHUAX B IPSAMOYI'OJbHOM TPEYTOJIbHUKE, TEOPEMY

TPEYrOJILHUKOB pa;
@opmynbl, CBAZBIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJHOTO M TOTO )K€ OCTPOTO
Kontponbnas padora Ne 5 1 yIia.
Bv1600umb 0CHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO U 3HAYEHMsSI CUHYCA, KOCUHYCa,
TaHreHca U KoTaHreHca Jis yriaos 30°, 45°, 60°.
IIpumensmsb N3ydeHHBIE ONIPECIICHUS, TECOPEMBI U (HOPMYJIIBI K PELICHHUIO 3aa4
I'naga 4
MHOroyroJibHUKH. 10
IInomaab MHOTOYrOJILHHUKA

19 | MHOroyronbHUKN 1 Tosacuams, 4TO TaKoe MIONIAAb MHOTOYTOJIbHUKA.

20 | Monstre miomanm 1 OnuceiBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTBI; BBITYKJIbIE U HEBBITYKJIbIE€ MHOTOYTOJIbHUKH.
MHOTOYTO/TEHHKA, I/I3o6pa>Ka€L 1 HaXOIUTh HA PUCYHKAX MHOTOYTONBHUK H €10 JIEMEHTBI; MHOTOYTONBHHUK,
TLOMma b IPAMOYTOTEHEKA BIIMCAaHHBIN B OKPYKHOCTb, U MHOTOYTOJIbHUK, OTUCAHHBIN OKOJIO OKPYKHOCTH.

Dopmynuposams.
21 [Tnomane mapauienorpaMmma 2 onpeodenieHus: BIIMCAHHOTO U OMTUCAHHOTO MHOTOYTOJIbHUKA, TIJIOMIAH MHOTOYTOJIbHHUKA,
22 | Inomans TpeyrompHmKa 2 PaBHOBEIIMKHX MHOIOYTOJIbHHUKOB;

OCHOBHbIe Cc80ticmaa TUIOIIald MHOTOYTOJIbHUKA.

23 | Inomazns Tpareruu 3 Loxazvieamsb: TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO N-yrOJIbHUKA, IIJIOIIALU
KouTponsHas paGota Ne 6 1 MPSIMOYTOJIbHUKA, IJIOIIAAN TPEYrOJIbHUKA, TUIOIAIN TPATSIHH.

HpuMeH}UHb HU3YUYCHHBIC OIIPCACIICHUSA, TCOPEMBI U (I)OpMyJ'IBI K PCIICHHUIO 3a1a1
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=
IloBTOpPEHME
M CHCTEeMATH3ALNA 8
yueOHOro MmaTepuajia
YnpakHeHus A HOBTOPEHUs Kypca 8 7
KJjlacca
Kontponbnas padora Ne 7 1




I'eomerpus. 9 kJiacc

(2 yaca B Henento, Bcero 70 4acon)

<
g
2 e Coaepixanue yueOHOTo KonuyectBo XapakTepuCcTHKA OCHOBHBIX BU/JI0B /IeITEJIbHOCTH YYeHHUKA
S s MaTepHuaja YacoB HA YPOBHE Y4E€OHBIX JeHCTBUIA
= £
=
I'naga 1 17
Pemenne TpeyroJibHUKOB
1 Tpuronomerpuyeckue 2 Dopmynuposams:
¢ysakuu yriaa ot 0 o 180 onpeodenenus: CUHyca, KOCUHYca, TaHTeHca, koTaHrenca yria ot 0 1o 180 ;
CB801ICME0 CBSA3M JJIMH JUaroHajed u CTOPOH HapajjiesiorpaMma.
2 Teopema KOCUHYCOB 4
Dopmynuposams U pa3bsCHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BhIunCIsaTh
3 TeopeMa CHHYCOB 3 3HAUYE€HUE TPUTOHOMETPHUUECKOU (I)YHKI_II/II/I yrijia mo 3Ha4eHHIo OJHOM M3 €T0 3aJIaHHBIX
4 Pemenue TpeyroiabHIUKOB 2 byHKIpH.
Dopmynuposams N 10Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIE€ICTBHUS U3 TEOPEMBI
5 Dopmynbl 11 HAXOKACHUS 4 KOCHHYCOB ¥ CHHYCOB, O TUIOIIaJ1 ONMCAHHOI'O MHOI'OYTOJIbHUKA.
II0IIaIn TPEYTrOJIbHUKA 3anucvieamsv 1 10Ka3bIBaTh (POPMYIIBI 1151 HAXOXKIEHUS MJIOLIA 11 TPEYTOJIbHUKA, PaANYCOB
ToBTOpEHHE 1 1 BIMCAHHON U OMMCAHHOMN OKPY>KHOCTEH TPEeYroiabHUKA.
cHcTeMaTH3auus yae6HOro Ipumenamo v3y4eHHbIE ONPEACTCHHS, TEOPEMbI U (POPMYITBI K PEIICHUIO 3324
Marepuaia
Konrtponsnas padora Ne 1 1
I'naea 2 10
IIpaBuiIbHBIE MHOTOYIOJbLHUKHA
6 [IpaBuibHbBIE 4 Tlosachsams, 4TO TaKoOe LEHTP U LIEHTPAJIbHBIN Yo MPaBUILHOIO MHOTOYTOJIbHUKA, CEKTOP U

MHOT'OYTOJIbHUKHU U UX
CBOMCTBA

CEerMEHT Kpyra.
Dopmynuposamy:
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=
7 JlnvHa OKpYKHOCTH. 4 onpeodeneHue PaBUILHOTO MHOTOYTOJIbHUKA;
[Inomanp kpyra c60ticmea PABUIIBHOTO MHOTOYTOJIBHHKA.
Tosropere 1 1 /loxazvieams CBOWCTBA IPABUIIBHBIX MHOTOYTI'OJIbHUKOB.
CHCTEMATH3AIKA YIEGHOTO 3anucvieamo 1 pazbACHATH HOPMYJIbI ATUHBI OKPYKHOCTH, TUIOILAAN KpyTa.
Mmateprana 3anucvieams M 1OKa3bIBaTh (GOPMYIIBI [UTMHBI JYTH, TUIOIIAAA CEKTOpa, HOpMYJIBI s
HaXO0XJCHUS PaJiiyCOB BIIMCAHHOM U ONMCAHHON OKPYKHOCTEH IIPABUIIBHOTO
KonTponbhast padora Ne 2 1 MHOT'OYTOJIbHHKA.
Cmpoumsb ¢ TOMOLIBIO HUPKYJISA U IMHEHKN IPABUIIBHBIE TPEYTOJIbHUK, YETBIPEX YT OJIbHUK,
HIECTUYTOJIbHUK.
IIpumensimsb N3y4eHHBIE OIIPECIICHUS, TECOPEMbI U (HOPMYJIbI K PELICHHUIO 3a1a4
I'naga 3
JlekapTOBBI 12
KOOPAUHATHI HA IVIOCKOCTH
8 PaccrosiHne Mexny 1Byms 3 Onucvieams IPSIMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.
TOYKaMHM C 3aJaHHBIMH Dopmynuposams. onpeaeIcHIe ypaBHEHUs GUTYpbI, HEOOXO0IUMOE U TOCTATOYHOE YCIOBHS
koopanHaramu. Koopaunatsl MapaJUIEIbHOCTH JIBYX IPSIMBIX.
CEpEIUHBI OTPE3Ka 3anucvieamov 1 10Ka3bIBaTh (POPMYIIBI PACCTOSTHUS MEXy JBYMSI TOUKaMH, KOOPAWHAT
CEpEeINHBI OTPE3Ka.
9 YpaBHeHHE DUTYPHI. 3 pea P . .
VpaBHEHHE OKPYKHOCTH Bvi6ooums ypaBHEeHHE OKPY)KHOCTH, 0011Iee ypaBHEHHE MIPSIMOIi, ypaBHEHHE TPSMOM €
YTJI0BBIM KO3 (HULIUEHTOM.
10 YpaBHEHHE MPIMON 2 Jokazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE MapalIeIbHOCTH JIBYX HPSMBIX.
11 | Vriosoii kodbdumment 2 Ipumenamo v3ydeHHbIE ONPEIETICHUS, TEOPEMbI U (POPMYIIBI K PELLICHUIO 33124
IpsAIMOI
[ToBTOpEeHue 1 1

cucreMaTrmn3anua y‘-IC6H01"O
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é s MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
]
=
Martepuana
KontponbHas padota Ne 3 1
I'naea 4
15
BekTopsl
12 | IlonsTue BekTOpa 2 Onucvieams TIOHATUSA BEKTOPHBIX U CKAJSPHBIX BEIWMYMH. MIUToCTpUpoBaTh MOHATHE
BEKTOpA.
13 | KoopauHatsl BekTopa p
Dopmynuposamo.:
14 CrnokeHne U BbIYMTAHUE 4 onpedeneHusi; MOIYJsl BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT
BCKTOPOB BEKTOpa, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOKCHU S
15 | YMHOKeHHe BeKTOpA Ha 3 BEKTOpa Ha YKCJI0, CKAJISIPHOIO [IPOU3BEIEHUS BEKTOPOB;
qHCIo c6oticmea: PaBHBIX BEKTOPOB, KOOPINHAT PABHBIX BEKTOPOB, CII0KEHHS BEKTOPOB,
KOOpJIUHAT BEKTOpPA CYMMBI U BEKTOpa Pa3HOCTH JIBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB,
16 | CranspHOe NpoM3Be/ICHHE 3 YMHOKEHHMSI BEKTOPA Ha YUCII0, CKAISIPHOIO ITPOU3BEIEHUS IBYX BEKTOPOB,
BEKTOPOB MEPIEHUKYISIPHBIX BEKTOPOB.
ToBTOpEHHUE U 1 /loka3vieams TEOPEMBIL: 0 HAXOKIECHUHM KOOPIMHAT BEKTOPA, 0 KOOPAUHATAX CYMMBI U
cHCcTeMaTH3auus yae6HOro Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUTMHEAPHOCTHU JABYX BEKTOPOB, O HAXOXKIECHUU
Marepuaia CKaJIIPHOTO IIPOU3BEIEHUS JIBYX BEKTOPOB, 00 YCIOBUH MEPIEHAUKYISIPHOCTH.
Haxooums KOCUHYC yrila MEX1y IBYMsI BEKTOPAMH.
Kontposnbras pabora Ne 4 1 IIpumensmo N3ydeHHbBIE ONPEIENEHHS, TEOPEMBI U (HOPMYIIBI K PEILEHHUIO 33124
I'naea 5
I'eomerpuueckue 11
npeodpazoBaHust
17 | JiBmxkeHue (mepeMelieHue) 3 IIpusooumys nipumMepsl mpeodpazoBanus Guryp.

¢urypsl. [apannensHbiit
IIEPEHOC

OmnwuceiBath mpeoOpa3oBanus GUryp: MapauieIbHbIN IEPeHOC, 0ceBasi CAMMETPHUS,
LEHTpaJIbHAsi CAMMETpPHUS, [IOBOPOT, TOMOTETHSI, T000HeE.




]
¥
22 Copep:xxanue y4e0HOI0o KoauuectBo XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUYeHHKA
2 o .
= § MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
=

18 | OceBasi cUMMETpUH. 2 Dopmynuposams.

LlenTpasibHasi CHMMETPUHU onpeodenenus. TBUKCHUS; paBHBIX (QUTypP; TOUYEK, CAMMETPUYHBIX OTHOCHTEIIEHO MPSIMOM;

19 | Tosopor 2 TOYEK, CHMMETPUYHBIX OTHOCUTEIHHO TOUKH; (PUTYPBI, UMEIOIIECH OCh CHMMETPUH; QUTYPHI,

MMEIOIIIEH IIEHTP CUMMETPHH; TOJ00HBIX DUryp;

20 | l'omorerns. ITonobue puryp 2 ceoticmea; TBUKEHNUS, NapaJIeIbHOTO MEPEHOCa, 0CEBOI CUMMETPUH, [IEHTPAIbHOM
TosTopeHHe 1 1 CHMMETPHH, I0BOPOTA, FOMOTETHH. }
CHCTEMATH3AIHS YIeBHOTO ﬂoxa%zeamzz TEOPEMBI: O CBOHCTBAX MapaJlIe/LHOTO NIEPEHOCa, 0CEBOH CHMMETPHH,
MaTeprana LEHTPAILHOW CUMMETPHH, IIOBOPOTA, TOMOTETHUH, 00 OTHOIICHHUH TUIOIIAACH TOJOOHBIX

TPEYTOJTHHUKOB.
KonTposbHas padora Ne 5 1 Ipumenamo v3y4eHHbIE ONPEACTICHUS, TEOPEMbI U (POPMYIIBI K PELICHUIO 3324
IToBTOpEHHE
U cUcTeMaTu3auusi 5

y4eOHOro MaTepuasa
VYrpaxHeHus Uil MTOBTOPEHUs Kypca 9 4
KJacca
Wtorosas koHTpoJsibHas paboTa 1




Onucanme v4eOHO-METOANYECKOTr0 H

MATEPHAJBHO-TEXHUYECKOro 00ecrnedYeHus VUeOHOr 0o nmpoiecca

Y4eOHO-MeTOANYECKUE TTIOCOOUS:

1.

2.

10.

11.

12.

13.

14.

15.

Astopckasg nporpamma A.I'. Mepsasak, B.b. Ilononckuii, M.C. fkup, E.B. bynko (MateMaTuka: nporpaMmel : 5—9 kmaccel AT
Mepsisik, B.B. IToxonckuii, M.C. Skup, E.B. Byniko /. — M. : Benrana-I'pad, 2021. — 112 c.

Aunrebpa : 7 xj1acc: YU4eOHMK JUIS ydanuxcs o0meo0pasoBaTeabHbIX yupexaennii / A.I'. Mepsasak, B.B. ITononckuii, M.C. Sxup. —
M.: Benrana-I'pad, 2019 r.

Aunrebpa : 8 kj1acc: y4eOHMK JUId yyamuxcs o0meo0Opa3oBaTeabHbiX yupexkaenuii / A.I'. Mepsnak, B.b. Ilonouckuii, M.C. Sxnup. —
M.: Benrana-I'pad, 2019 r.

Aunrebpa : 9 kacc: yu4eOHMK I yyammxcs o0meo0OpasoBareabHblX yupekaenui / A.I'. Mepsasak, B.b. Ilonouckuii, M.C. Sxup. —
M.: Benrana-I'pad, 2019 r.

I'eomeTpus : 7 kiaacc: YIeOHHK JIJId YYaIIKMXCs 0011e00pa3oBarenbHbIX vupexaeHuii / A.I'. Mepsusak, B.B. ITomonckuii, M.C. Skup.
— M.: Benrana-I'pag, 2020 1.

I'eomeTpus : 8 kacc: YYeOHHK JIJId YYaIIKMXCs 0011e00pa3oBarenbHbIX vupexaeHuii / A.I'. Mepsusak, B.B. ITomonckuii, M.C. Skup.
— M.: Benrana-I'pag, 2020 1.

I'eomeTpus : 9 kmacc: YIeOHHK JiJId YYaIIKMXCs 0011eo0pa3oBarenbHbIX vupexaeHuii / A.I'. Mepsasak, B.b. ITonouckuii, M.C. Skup.
— M.: Benrana-I'pag, 2020 1.

I'eoMmeTpus : 7 Kjacc: UIaKTHYECKHE MaTEpUAIbl: COOPHUK 3a1a4 M KOHTPOJBHBIX padoT / A.I'. Mepsisk, B.b. ITomonckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2021.

I'eomeTpus : 8 kacc: AIMIaKTHYECKHE MaTEPUAIBL: COOPHUK 3a4a4 M KOHTPOJLHBIX padot / A.I'. Mepsnsk, B.b. ITomonckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2021.

I'eomeTpus : 9 Kjacc: IMIaKTHYECKHE MaTEpUAIIbl: COOPHUK 3a1a4 M KOHTPOJBHBIX padoT / A.I'. Mepsisk, B.b. ITomonckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2021.

Aunrebpa : 7 Kj1acc: IMIaKTHYESCKHUE MaTEpHANIbl: COOPHHUK 3a1a4 U KOHTPoabHBIX padot / A.I'. Mep3nsk, B.b. ITomonckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2019.

Anre6pa : 8 xiracc: IMIaKTHYECKHE MaTepHaIbl: COOPHHUK 3a1a4 M KOHTPOAbHBIX padot / A.I'. Mepsnsk, B.B. ITomonckuii, M.C.
Sxup. — M.: Bernrana-I'pad, 2019.

Anrebpa : 9 xitacc: IMIaKTHYECKHE MaTeEpHaIbl: COOPHHUK 3a7a4 M KOHTPOALHBIX pador / A.I'. Mep3msk, B.Bb. ITomonckuii, M.C.
Sxup. — M.: Bernrana-I'pad, 2019.

MareMaTHKa: 5 KJacc: AUIAKTHUYECKHE MaTEPUANIbl: COOPHHUK 3a/1a4 M KOHTPOJBHEIX paboT / A.I'. Mepsuagk, B.b. ITononckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2014.

Marematuka: 5 kaacc: paboyas rerpagb Nel, Ne2 / A.I'. Mepzmsk, B.b. [Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2013.




16. Maremaruka: 5 kiacc: meroanyeckoe nocobdue / A.I'. Mepsnsk, B.B. IMonouckuii, M.C. dxup. — M.: Benrana-I'pad, 2013.

IHEYATHBIE TIOCOBUA

1. TaOmuIe!l M0 MaTeMaTUKE IS S Kj1acca.
2. [TopTpeThl BbIIAOIMXCS IeATeNIe MaTEMaTHKH.

TEXHNUYECKHUE CPEJCTBA OBYYEHMUMS
1. Komnrerorep.

2. MyasTHMenya IpoeKTop.

3. DKpaH HABECHOM.

YUYEGHO-IIPAKTUYECKOE 1 YYEBHO-JIABOPATOPHOE OGOPY/IOBAHUE

1. JTocka ¢ KOOpAMHATHOM CETKOIA.

2. Habopul «HacTtu nemnoro Ha kpyrey, «IIpocTeie 1pobuy.

3. HaOophl reoMeTprUYecKUX TEJ (IEMOHCTPALMOHHBIN ).

4. KoMIUIEKT 4epTEKHBIX HHCTPYMEHTOB (KIACCHBIX M JIMYHBIX): JUHEHKA, TPAHCIIOPTHUP, YroabHUK (30°, 60°), yroapHUK (45°, 45°), IUPKYJIIb

HNPUMEHEHUWE UKT HA YPOKAX:

[IpenycmoTpeno panHo# mporpammoii npumeHenue Ha ypokax UKT, B popme HarnisaHbeIX npe3eHTaluuil Uis YCTHOTO cueTa, MPU U3y4yeHUU
MaTepuana, Ui KOHTPOJIs 3HAaHUH, YTO 00YCIIOBIIEHO:
e YIy4lNIEHUEM HANIAJHOCTU U3y4aeMOro MaTepuaa,
e yBEIMYEHHEM KOJIMYECTBa MpeaiaraeMoi HHPpopMaIu,
e YMEHBIIECHUEM BPEMEHHM [10J1a4l MaTepUalia
HNuTepHeT-pecypcebl:
http://metodsovet.moy.su/,



http://metodsovet.moy.su/

http://zavuch.info/,
http://nsportal.ru
http://matemproekt56.blogspot.ru/
http://school-collection.edu.ru/
http://infourok.ru



http://zavuch.info/
http://nsportal.ru/
http://matemproekt56.blogspot.ru/
http://school-collection.edu.ru/




