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1. OxT0pbckHi



INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamMmma 110 MaT€eMaTUKE COCTABJICHA HAa OCHOBC CICAYIOIUX HOPMATHUBHO-IIPABOBBIX

U UHCTPYKTUBHO-METOJUYCCKHUX JOKYMCHTOB!:

(denepanbHOro KOMIIOHEHTA TOCYJapPCTBEHHOTO CTaHIapTa (OCHOBHOTO) obmiero oopasopanus 2004
roja;
[Iporpamma. IlmanupoBanue yudeOHOro marepuana. Maremaruka. 5-6 kiaccel/[aBT.-cocT. B.M.
’Koxos]. — 2e u3n., crep. - M.: Maemo3una, 2010. — 31 c.
[Iporpammel 001ieoOpa3oBaTenbHbIX yupekaenuid. Anreopa 7 — 9 kmaccsl / T.A.Bypmucrposa. — M.
[Ipocsemienue, 2011.
[Iporpammel 061eoOpa3oBaTebHBIX yupexacHui. ['eomerpus. 7 — 9 kiaccel / T.A.bypmuctpoBa. —
M.: [Ipoceemenue, 2011,

MecTto npeamMera B 0a3MCHOM Y4eOHOM IJIaHe
C yuerom DenepanbHOro 0a3ucHOro ydeOHOTro TUIaHa JJIsi 00pa30BaTENbHBIX YUPEKICHHHA MPEAMET
«MaremaTika u3ydaercs ¢ 5-ro 1o 9-if kiacc B BUE CIEAYIOMINX YU4eOHBIX paslesioB: 5—6 Kiacc —
«Marematuka», 7-9 kmacc — «Matemarukay («Anrebpa» u «['eomerpusi»). OOliee KOITUYECTBO
YPOKOB B HeJEI0 ¢ 5 1o 9 kiacc cocranisieT 25 yacoB (5—6 kiacc — 1o 5 yacoB B Hezeno, 7—9 kiacc
— anreOpa 1o 3 yaca B HEJIEI0, TeOMETpHUsI — 10 2 yaca B HEJIEINIO. )

B cootBercTBun ¢ yueOHbIM mmaHoM MKOY Oxktabpsckas COLL pabouas mporpamMMa paccuuTaHa:

Ipeamerst KosimuecTBO 4acoB Ha CTyneHH
Kuacest

MATEMATHYECKOro IHKJIA OCHOBHOTO 00pa30BaHUA
5 Maremaruka 170
6 Maremaruka 170
7 Martematuka (Anredpa) 102
Marematuka (I'eomerpusi) 68
8 Maremarnka (Anredpa) 102
Matemaruka (I'eomeTpust) 68
9 Maremarnka (Anredpa) 102
Matemaruka (I'eomeTpust) 68
Bcero 850

Il eamn.
H3yuenue mamemamuxu Ha CMYNneHU OCHOBHO20 00We2o0 00pa308aHusi HANPABIEHO HA OOCMUNCEHUE
credyiowux yenetl:

OBJIa/ICHME CHCTeMOHl MaTeMaTH4YeCKUX 3HAHMN M yYMeHHWi, HEOOXOIUMBIX JUIi NPUMEHEHHUS B
MPAKTUYECKOHN EATEIIbHOCTH, U3YUYEHHS] CMEXHBIX JUCLUIUINH, IPOAOKEHHS 00pa30BaHuUs;
HHTEJUIEKTYa/IbHOe pa3BHTHE, GOPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOTMUMBIX YEIOBEKY IS
MOJTHOIIEHHON JKU3HU B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIX MAaTEMATHYECKOW NeATEIbHOCTH:
SCHOCTH M TOYHOCTH MBICIIM, KPUTHYHOCTU MBIIUICHUS, WHTYHIMH, JIOTUYECKOTO MBIIJICHNUS,
3JIEMEHTOB AJITOPUTMHUYECKON KYJIBTYphI, HPOCTPAHCTBEHHBIX IPEACTABICHHUH, CIOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEM;

(opmMupoBaHNe NpeacTaBJeHHii 00 HIEsIX M METOJax MAaTeMaTHKHM KaK YHHBEPCAJIBHOTO S3bIKa
HAYKHU U TEXHUKH, CPEICTBA MOJICIMPOBAHNS SIBICHUN U IIPOILIECCOB;

BOCIIMTAHWE KYJIbTYphl JIMYHOCTH, OTHOUICHHS K MaTeMaTHKE KaK K YacTH OOIIeuYelOBEYecKOil
KYJIBTYpPBI, HTPAIOLIeH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.



O0mas xapakrepucTuKa y4e0HOro npeamera.

MaremMaTnueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIQABIBACTCA U3 CIEAYIOUINX COAEpKaTEIbHBIX
KOMIIOHEHTOB  (TOYHBIC Ha3BaHUs OJIOKOB):  apugpmemuxa, aneebpa, ceomempus,  31eMeHMbl
KOMOUHAMOPUKU, Meopuy 8eposiImHOCMell, Cmamucmuku u 102uku. B cBoel COBOKYITHOCTH OHHM OTPaXKaroT
Ooratelii ONBIT OOY4YEHHsT MaTeMaTHKe B Halled CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHACHIUH
OTEYECTBEHHON M 3apyO0eXHOH IIKOJIBI M MO3BOJSIOT pealn30BaTh IIOCTABIEHHBIE IEpe]] IIKOJIbHBIM
oOpa3oBaHMeM Iled Ha HMHPOPMAMOHHO EMKOM M MPAaKTHYECKH 3HAYMMOM MaTrepuane. OTH
coJiep KaTesIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSHKEHUU BCEX JIET 0OyueHHsl, €CTECTBEHHBIM 00pa3oM
MEPEIUIETAIOTCS U B3aUMOJICHCTBYIOT B YUEOHBIX Kypcax.

Apugpmemuxa npuszBaHa criocoOCTBOBaTh NMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
Ui TIOBCeIHEBHOW >Ku3HU. OHa cioyxur 0a30ff Ui BCEro JaJbHEHINIEro H3y4eHUs MaTeMaTHKH,
CIIOCOOCTBYET JIOTMUECKOMY Pa3BUTHIO U (HOPMUPOBAHUIO YMEHHUS M0JIb30BATHCS AIlTOPUTMaMH.

Ancebpa mnanenena Ha (popMUpOBaHME MATEMATHUUECKOrO ammapara JUisl pelIeHHs 3aaad U3
MaTEMaTHKH, CMEKHBIX MPEAMETOB, OKPYXKAIOIIeH peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAYCHHE
MAaTECMaTUKN KaK A3bIKa AJId IOCTPOCHHUA MATCMATHUYCCKHUX MOI[CJICfI, nponeccoB u SIBIICHUI pEaJIbHOIrO
mupa. OJIHOM M3 OCHOBHBIX 3a/lady M3Yy4UeHUs ajreOpbl SBISETCS Pa3BUTHE alTOPUTMHUYECKOTO MBIIIICHHUS,
H€O6XOIII/IMOFO, B YaCTHOCTH, IJId OCBOCHHA KypCa I/IH(i)OpMaTI/IKI/I; OBJIAACHUC HaBbIKAMU IOCAYKTHUBHBIX
paccyxnaenuii. [IpeoOpazoBanue cumBoOIUYeCKUX (POPM BHOCUT CBOM crielu(pUYEcKHil BKJIaJ B Pa3BUTHE
BOOOpa)ke€HUs, CIOCOOHOCTEH K MaTeMaTHUYecKOMYy TBOpYecTBY. Jlpyroil BakHOW 3amadell U3ydeHUs
anreOppl  SBISETCS TMOJYYEHHE LIKOJBHUKAMHM KOHKPETHBIX 3HaHMM O (QYHKIMAX Kak BaxKHeien
MaTeMaTHYeCKONM MOJENU JUIsl ONMCAHMS U MCCIEN0BaHUS Pa3HOOOpa3HBIX IPOLECCOB (paBHOMEPHBIX,
PaBHOYCKOPEHHBIX, JKCHOHEHIUANbHBIX, NEPUOAMYECKUX U Ap.), A (OPMUPOBAHUS Y YHALIUXCS
HpeZICTaBJIeHI/Iﬁ 0 POJIM MAaTEMATUKHU B Pa3BUTUN HUBUJIIN3AIIUA U KYJIbTYPHI.

I'eomempusa — oMH U3 BaXXHEHIIMX KOMIIOHEHTOB MaTeMaTH4YeCKOro 00pa3oBaHMs, HEOOXOAUMBIN
Ul TpUOOpETeHUs] KOHKPETHBIX 3HAHUW O TMPOCTPAaHCTBE U MPAKTUYECKHM 3HAYUMBIX YMEHH,
(dbopMHpOBaHUS S3bIKa OMHCAHUS OOBEKTOB OKPYKAIOLIET0 MHpa, AJS PAa3BUTHUS IMPOCTPAHCTBEHHOTO
B006pa)K€HI/I$I n HUHTYUIUU, MaTeMaTHYeCKON KYJIBbTYPBI, ]I 3CTCTUYCCKOI'0 BOCIIMTAHUSA YYalllUXCH.
M3yuenne reoMeTpuu BHOCHT BKJIQJ B Pa3BUTHUE JIOTMYECKOI'O MBIIIJICHUS, B (OPMHUPOBAHUE MOHATHS
JI0Ka3aTeNIbCTBA.

dnemenmul n02uKu, KOMOUHAMOPUKU, CHMAMUCHMUKU U MeEOPpUU 6epOAMHOCMEll CTAHOBATCS
00s3aTeIbHBIM KOMIIOHEHTOM IIKOJILHOTO O6p330BaHI/I$[, YCUIMBAOIIUM €TI0 NPUKIaJHOC U MPAKTHYCCKOC
3Ha4YeHue. JTOT MaTepuall HeoOXO0AUM, MIPEXk/Ie BCero, A (GOpMUPOBaHUS (PYHKIMOHATIBHON IPaMOTHOCTH
— YMEHUH BOCHPUHMMATh M aHAJIM3UPOBaTh HH(OPMAIMIO, MPEACTABICHHYIO B pa3iMuHbBIX (opmax,
MIOHMMaTh BEPOSATHOCTHBIM XapakTep MHOIMX pealbHBIX 3aBHUCUMOCTEH, MPOU3BOAUTH MpOCTeHIne
BCPOATHOCTHBIC PACUCTHI. I/I3yquI/Ie OCHOB KOM6I/IHaT0pI/IKI/I MMO3BOJIUT YydalIEMYCda OCYIICCTBIIATH
paccMOTpeHHe CiTydaeB, nepedop M MOJACYET YHcia BApUAHTOB, B TOM YHCIE B MPOCTEHUIIMX MPUKIIAIHBIX
3a/1ayax.

[Ipy u3yyeHUH CTATUCTHKHU U TEOPUU BEPOSITHOCTEH OOOralaroTcs MpeCTaBICHUsS O COBPEMEHHOM
KapTHUHEC MHpa 1 METOJAaxX €ro UCCICaA0OBaHMs, (bOpMI/IpyeTCSI IIOHUMAHHUEC POJIM CTATUCTUKHU KaK MCTOUHHKA
COLIMAJIEHO 3HAYMMOI HH(pOPMAIIUU U 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIICHHS.

3agaun:
Takum 006pa3om, B X07I€ OCBOSCHHUS COACPKAHUS Kypca ydaluecs MoTy4aloT BO3MOXKHOCT:

® pa3BUTh NPEJCTABJICHUS O YWCJIE W POJIM BBIYUCICHUN B YEIOBEUYECKOW MpaKTHKE; cPOpMHUPOBATH
IIPAKTUYECKHE HABBIKM BBIIOJIHEHUS YCTHBIX, NHCbMEHHBIX, HMHCTPYMEHTAJIbHBIX BBIYMCIICHUH,
Pa3BUTh BBIYKCIUTEIBHYIO KYIBTYPY;

® OBJQJETh  CHUMBOJMYECKHM  A3BIKOM  aireOpbl,  BbIpaboTaTh  (popManbHO-ONEPATUBHBIC
anreOpanyeckre YMEHHSl W HAy4yUTbCS MNPUMEHATh MX K pEUICHHI0O MAaTeMaTH4YecKuX U
HEMaTeMaTU4YeCKUX 3a/1a4;

® U3YyYUTHh CBOHCTBA M TpaMKH AIIEMEHTAPHBIX (DYHKIMI, HAyYUTHCA UCIOIB30BaTh (PYHKIIMOHAIBHO-
rpaduvecKre MpeACTaBICHUS IS ONMUCAHUS M aHAIN3a PEeaTbHBIX 3aBUCUMOCTEH;



® Da3BUTh NPOCTPAHCTBEHHbIC NPEACTABICHUS W M300pa3UTENIbHBIE YMEHHS, OCBOUTH OCHOBHBIC
(aKkThl 1 METOIBI TUIAHUMETPHH, TTIO3HAKOMHUTHCS C MPOCTEHIIUMH MTPOCTPAHCTBEHHBIMU TENIAMH U UX
CBOMCTBaMH;

® TOJYYHTbH MPEICTABICHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATHbHOM MHPE U O Pa3IMYHBIX
crocobax HX U3y4eHHus, 00 OCOOEHHOCTSX BBIBOJOB U IPOTHO30B, HOCSALIMX BEPOSTHOCTHBIN
Xapakrep;

® Da3BUTH JIOTHYECKOE MBIIUICHHE U PeYb — YMEHHUS JIOTHYECKH 0OOCHOBBIBATH CYXKACHUS, TPOBOIUTH
HECIIOKHBIE CHUCTEMAaTH3allui, IPUBOAUTH HMPUMEPHl U KOHTPIPHUMEPHI, MCIIOJIb30BaTh Pa3IUYHBIC
A3bIKH ~ MaTEMAaTUKU  (CIOBECHbIH, CHMBOJIMYECKMH, rpaduyeckuil) Ui  WIUIIOCTPALUY,
MHTEpIpEeTalny, ApTYMEHTAIUH U JI0KA3aTeNIbCTBA;

e cdopMHpOBATh NPEJICTABICHUS 00 U3y4aeMbIX MOHATUAX M METOJaX KaK Ba)KHEHIIMX CpeAcTBax
MaTeMaTHYECKOT0 MOJICIMPOBAHUS PEATbHBIX MPOLIECCOB U SIBIICHHIA.

Conep:xaHue 0CHOBHOI0 00pPa30BaHUsA M0 MaTeMaTHKe

MareMaTHKa 5 Kjaacc

1. HatypaJjibHbIe YMCJIa ¥ IKAJIbI

HartypansHble uncna u ux cpaBHenue. ['eomeTpudeckue GUrypol: oTpe3ok, mpsimas, JTyd, TPEYroib-
HUK. 3MepeHne u noctpoeHue oTpe3koB. KoopauHaTHBIN Jyd.

OcHOBHasg 1L eNb— CHUCTEMAaTU3UPOBaTh U OOOOIIUTH CBEJACHHS O HATYpaJbHBIX YHCIIAX,
MOJIyYeHHBIE B HAYaJIbHOM IIKOJIE; 3aKPENUTh HABBIKM IIOCTPOCHHS M U3MEPEHUS OTPE3KOB.
Cucrtemaru3anusi CBEJACHHH O HATypalbHBIX YHCIAX I103BOJIIET BOCCTAHOBHUTH Y YYAIIUXCS HaBBIKU
YTEHUS M 3allUCH MHOTO3HAYHBIX YHCEN, CPaBHEHHUS HATypaJbHBIX YHCEN, a TaKXe HAaBBIKH HUX
TaOJIMYHOTO CIIOKEHUSI U YMHOKEHHUS.

[Ipy u3ydeHHH TeOMEeTPUYECKOT0 MaTepHuaja OCHOBHOE BHHMMaHUE YyienseTcs (HOpMUPOBAHUIO
HaBBIKOB U3MEPEHUS U IOCTPOECHHUSI OTPE3KOB IPH MOMOIIHN JTUHEHUKHU.

B xone nzyuyeHus TeMsl BBOAATCS MOHATUSA KOOPAMHATHOIO JIy4a, EAUHUYHOIO OTPE3Ka U KOOPAUHATHI
TOYKU. 371echb HauyuHaeTrcss (QOPMUPOBAHHME TaKMX BaXKHBIX YMEHMH, Kak yMEHUsS HayepTUTh
KOOPAUHATHBIN JIyd U OTMETUTh Ha HEM 3aJaHHbIC YMCJIA, HA3BaTh YMCIIO, COOTBETCTBYIOIIEE NaHHOMY
JEJICHUIO Ha KOOPIAMHATHOM JIyde.

2.Cl10:keHHe M BLIYMTAHHE HaTypaJbHBbIX YUCEJI

CrnoxeHne M BBIYMTAHUE HATYpPAJbHBIX YHCEN, CBOMCTBA CIOXEHUA. PelleHne TEeKCTOBBIX 3ajaad.
UucnoBoe BbIpakeHUE. ByKBEHHOE BBIPAKEHHE W €r0 YHUCIOBOE 3HadyeHHe. PenieHne TUHEHMHBIX
YPaBHEHUH.

OcHOBHada II € J1 b — 3aKpCIUTh U Pa3BUTh HABBIKU CJIOKCHUSA U BBIYMTAHUSA HATYPAJIbHBIX YHUCCIIL.

HauunHas ¢ 3T0if TeMbl OCHOBHOE BHUMaHUE, YAEISeTCs 3aKPEIJIEHUIO0 aJrOPUTMOB apuPpMETUUECKUX
JNEUCTBUHN HaJl MHOTO3HAYHBIMM YHMCIIAMH, TAK KaK OHU HE TOJIbKO UMEIOT CaAMOCTOSTEIIbHOE 3HAUYCHHUE,
HO U ABIJISIIOTCS 0a30i1 A5t popMHUPOBaHUS YMEHUM MPOBOAUTH BBIUUCICHUS C IECITUUHBIMU JpOOSIMHU.

B orolt Teme HaumHaeTcs anreOpanyeckas TMOATOTOBKA: COCTAaBIEHHE OYKBEHHBIX BBIPAXKEHHU IO
YCIIOBHIO 3aJlad, pEIICHHWE YpPaBHCHUNW HA OCHOBE 3aBUCHMOCTH MEXJIY KOMIIOHEHTaMU JeUCTBUH
(cmoXxeHue ¥ BBIYUTAHUE).

3. YMHOKeHNe U JieJIeHHe HATYPAJIbLHBIX YK e

YMHOXEHHE U JIeJIeHHE HAaTypaJbHBIX YUCEN, CBOMCTBA yMHOKeHUsI. KBanpat u ky0 yucna. Pemenue
TEKCTOBBIX 3a1a4.

OcHOBHaf I[edb — 3aKPENUTh U Pa3BUTh HABBIKK apU(PMETHUECKUX IEUCTBUN C HATypaJlbHBIMU
YUCTIAMU.

B sT1oli TeMe mpoBoOAMTCS IeJEHAINPABICHHOE Pa3BUTHUE U 3aKpEIJEHHE HABBHIKOB YMHOXEHHUS U
JeTICHUS] MHOTO3HAYHBIX YKcell. BBOASTCS MOHATHS KBagpara U KyOa 9ucia.

[Iponomxkaercs pabora mo GOPMUPOBAHUIO HABBIKOB PEIICHUS YpPaBHEHUI HAa OCHOBE 3aBUCUMOCTH
MEXIy KOMIIOHEHTAMU JIEUCTBUM.



PasBuBarorcsa YMCHHA PpCIIaTb TCKCTOBBLIC 3aJa4H, Tpe6yfoume NOHUMAHUS CMBICIA OTHOIICHUN
«Oonpmie Ha... (B...)», «MEHbIIE Ha... (B...)», a TaKXe 3aJa4d Ha W3BECTHBIC YYalTUMCSI 3aBUCHUMOCTH
MEXKJy BEJIWYMHAMH (CKOPOCTHIO, BPEMEHEM U PpACCTOSHHUEM; LIEHOM, KOJHMYECTBOM U CTOUMOCTBHIO
TOBapa W Jp.). 3aJauyd pemarTcs apupmMerndyeckuMm crnocodom. [lpu pemeHun ¢ mMOMOIIBIO CO-
CTaBJICHUSA ypaBHeHI/IfI, TaK HAa3bIBACMBIX 3aJlad Ha YaCTH Y4YalluccCsa BIICPBBIC BCTPCUANOTCA C
YpaBHEHUSIMH, B JIEBYIO YacTh KOTOPBIX HEU3BECTHOE BXOIHMT JBAXIbI. PEIICHWIO TakWx 3ajad
MPEANIECTBYIOT TPeoOpa3oBaHusi COOTBETCTBYIOMNUX OYKBEHHBIX BBIPAKCHUM.

4 I1nomaau M 00beMbI
Breruucnenus o popmysnam. [psmoyronpauk. ITnomane npaMoyrojabHuKa. EXHHUIE TUT10 AACH.

OcHoOBHa# OCJb— paClIMpyuTb NPCACTABJICHUA YYalIUXCA 00 HU3MCPCHUN TCOMCTPHUYCCKHX
BCIIMYMH Ha MIPUMEPEC BBIYHUCICHUA nﬂomaz[eﬁ U 00BEMOB U CUCTEMATHU3HUPOBATh HM3BCCTHBLIC UM
CBCACHHUA O CANHUIaX U3MCPCHUA.

HpI/I N3YUYCHUHU TCMbI ydYalllUECss BCTPCYAKOTCA C q)OpMy.TIaMI/I. HaBbIKM BBIUMCIIGHUS 1O Q)opMleaM
OTpa6aTI)IBaIOTC$I IIpru PCIICHUMU I'COMCTPUYCCKHUX 3aJad. 3HaUUTEIIFHOC BHHMAaHUE YACTIACTCA (1)OpMI/I-
POBAHUIO 3HAHHH OCHOBHBIX CANHUIl HU3MCPCHHUA U YMCHUIO HepeﬁTH OT OAHUX CAUHHIl K APYIr'MM B
COOTBCTCTBHH C YCIIOBUECM 3aa4vu.

5. O0bIKHOBEHHBIE IPOOH

OxpyxHoctb u kpyr. OObikHOBeHHass JpoOb. OcHOBHbIE 3amadyu  Ha Jpobu. CpaBHeHHE
O0OBIKHOBEHHBIX JIpo0eii. CloKeHne u BBIYUTaHUE ApOo0eii ¢ OIMHAKOBBIMHU 3HAMECHATEIISIMH.

OcHOBHAas eJb — MO3HAKOMUTH YYAIIUXCS C MOHITHEM IpoOH B 00BEME, TOCTATOYHOM IS
BBEJICHUS ACCATHYHBIX TPOOCH.

B nanHO# TeMe M3y4daroTcs CBeACHUS O IPOOHBIX YHCIIaX, HEOOXOMUMBIC JIJIT BBEICHUS JECITUUHBIX
npobeii. Cpenn popMHUpPyEeMBbIX YMEHHI OCHOBHOE BHUMAHHE JIOJKHO OBITh MPUBIEUEHO K CPABHEHUIO
npo0Oeil ¢ 0OIMHAKOBBIMU 3HAMEHATENISIMH, K BBIJICJICHHIO 11e101 yacTu uncia. C moHMMaHUEM CMBbICIa
IpoOu CBsi3aHBI TP OCHOBHBIE 3aJjayd Ha APOOU, OCO3HAHHOTO PEIICHHS KOTOPBIX BaXXHO JOOUTHCS OT
YYaIIuXCs.

6. Jdecaruunbie podu. CiokeHHe U BBIYMTAHME AeCATHYHBIX 1podeii

Hecsatuunass apoOs. CpaBHEHHE, OKpPYIJICHHE, CIOK€HHE M BBIUMTaHUE JECATHYHBIX ApoOei.
Penrenue TeKCTOBBIX 3a7a4.

OcHoBHas O€iaIb— BBIpa6OTaTB YMEHHA YUTATh, 3allUCbIBAThb, CpPABHUBATH, OKPYTJATH
JCCATUYHBIC I[pO6I/I, BBIINIOJIHATH CIIOKCHHEC HW BBIYHUTAHUC JCCATHYHBIX le06el\/JI.HpI/I BBCACHUU
ACCATUYHBIX np06el‘/'1 Ba>XHO ,[[O6I/ITLC$I Yy ydalmuxcd YC€TKOro IMpeACTaBJICHUA O ACCATHYHLIX paspsaaax
paccMaTpuBaACMbIX YUCEII, YMGHI/Iﬁ YnuTaTh, 3allMChIBaTh, CPABHUBATH JCCATUYHELIC JIpO6I/I.

HOI[‘-IepKI/IBaH CX0IOCTBO HCﬁCTBHﬁ Hag ACCATUYHBIMU IIpO6SIMI/I C HCﬁCTBHHMH HaJ HaTypaJIbHbIMU
YyucjiaMH, OTMCYACTCs, YTO CIOXKCHHUEC IJCCATUYHBIX )1p06e171 MOJYUHACTCA MNMEPEMECTUTCIBHOMY H
COYCTATCIIbHOMY 3dKOHAM.

OnpeneneHHoe BHUMAHHUC YIOCIACTCA PCHICHUIO TCKCTOBBIX 3aJad Ha CJIOKCHUC U BbIYUTAHUC,
AaHHBIC B KOTOPBIX BBIPAXKCHBI ACCATUYHBIMUA )Ip065[MI/I.

HpI/I HU3YUCHUU OIlICpallun OKPYIJICHUA 4YHCIIa BBOAUTCA HOBOC IIOHATHC — ((HpI/I6J'II/I)KeHHOe
3HAQUYCHUEC 4YHCIa», OTpa6aTBIBaIOTC$[ HaBBbIKU OKPYIVICHUA JCCATUYHBIX )1p06e171 J0 3aJaHHOI'O
ACCATHUYHOIO pa3spsaa.

7. YMHOKeHUE U jIeJIeHHe TeCITUIHBIX Ipooei

YMHOKEHHE W JelieHHe JeCITUUYHBIX npoOer. CpenHee apudMeTHdeckoe HECKOJbKHX YHCE.
Pemenue TekCcTOBEIX 3a7a4.

OcHOBHAas IeJdb— BBPAOOTATh YMEHUS YMHOXaTh U JICIHUTH JNECATUYHBIC IPOOU, BBITIOJIHATH
3a/1aHus Ha BCe JAeHCTBHS ( HATYpaTbHBIMHU YUCIAMH U JECITUYHBIMU IPOOSIMH.

OCcHOBHOE BHMMaHME IPUBJICKACTCA K aITOPUTMUYECKON CTOPOHE paccMaTpUBaeMbIX Bompocos. Ha
HECJIOXKHBIX MpUMepax oTpadaThIBaeTCs MPABUIIO TOCTAHOBKU 3aIsTOW B pe3ynbrare neicTBus. Kpome



TOTO, TPOJOJDKACTCS PEIICHHE TEKCTOBBIX 3a/lay JAHHBIMH, BBIPAKCHHBIMH JECATUYHBIMU APOOSMHU.
BBoauTcs noustHe cpeaHero apupmMeTuiecKoro HECKOJIbKUX YUCET.

8. MHCTPYMEHTHI /1JIsl BBIYUCJIEHUI U M3MepeHui

HavanbHble cBeleHMS O BBIUMCIEHUSAX Ha KaiubKyisTtope. IlpoueHTel. OcHOBHBIE 3ajauu Ha
npoueHTsl. Ilpumepsl Tabnuu M auarpaMM. Yrod, TpeyrojibHUK. Bennuuna (rpagycHas mepa) yria.
Enuunns nsmepenus yrios. M3mepenue yrios. Iloctpoenue yriia 3aJaHHON BEJIUYHMHBIL.

OcHoBHasg nelnb— cHOPMUPOBATH YMEHMs pelIaTh NPOCTEHIINE 3aJayd Ha TMPOLEHTHI,
BBITIOJIHATH U3MEPEHUE U TOCTPOCHUE YTIIOB.

v yqaluxcs BaKHO BBIpa6OTaTB COACPIKATCIBbHOC IOHMMAaHUEC CMbICIIa TCPMHUHA KIIPOLCHT. Ha »>Toit
OCHOBC OHHU HOJI’KHBI HAYUUTHCA PCHIATh TPHU BHUJA 3a1a4 HAa MPOUCHTLI: HAXOJUTb HECKOJIIbKO MPOUCHTOB
OT KaKoMH-In0o BCIMYHHBI, HaXOAUTb YHCJIO, €CJIN H3BECTHO HECKOJIBKO €TI0 IMPOLCHTOB, HAXOAHUTb,
CKOJIBKO IMPOLUCHTOB OAHO YUCJIO COCTABJIACT OT APYIroro.

[Tpogomkaercss paboTa IO pacHO3HABAaHUIO M H300pakeHHI0 TreomeTpuueckux ¢uryp. Baxkno
yIeIuTh BHUMaHUuEe (GOPMUPOBAHUIO YMEHUHN TPOBOAUTH U3MEPEHUS U CTPOUTH YIJIbl.

Kpyrosble nuarpaMmsbl Aal0T OPEACTABICHUS YYalMMCs O HArJIsJHOM U300pakKeHUH pacipeseneHus
OTJIEJbHBIX COCTaBHbIE YacTell KakoW-HMOyAb BeNWYMHBL. B ymnpakHeHHAX cleayeT IIUPOKO
MCIIOJIB30BATh CTATUCTUYECKUI MaTepHall, MyOJUKyeMBbIil B ra3eTax v KypHayax.

B KJacce, o0ecIeueHHOM KaJIbKYJIATOpaMH, MOKHO HAYYUTb MIKOJbHHKOB HUCIOJb30BATHh
KaJIBKYJISATOP IPU BBIITOJIHCHUUN OTACIBbHBIX apI/I(i)MeTI/I‘IeCKI/IX ﬂeﬁCTBHﬁ.

8. TIloBTopeHnue. Pemenne 3axau

MartemaTuka 6 Kjaace

1. lerumocTh uHcesT
Jenutenu u kpatHbie yncna. O0muii neauTens u oomiee kparHoe. [Ipusnaku genumoctu Ha 2, 3, 5, 10.
[IpocTeie u cocTaBHbIe yncna. Pa3noxeHne HaTypalbHOTO YKCIa HAa TPOCThIE MHOKHUTEINH.
OcCHOBHAas L edb — 3aBEPIIUTh U3yUECHUE HATYpPaJIbHbIX YHUCEJ, IOJATOTOBUTH OCHOBY /JISI OCBOEHUS
NeHCTBUN ¢ OOBIKHOBEHHBIMU APOOSIMH.
B nanHOl Teme 3aBeplIaeTcsl U3y4eHHE BOIPOCOB, CBA3aHHBIX C HATypaJbHBIMU unciaaMu. OCHOBHOE
BHUMAaHUE JOJKHO OBITh yIEJIEHO 3HAKOMCTBY C MOHATUSIMH «JIETUTENb» U «KPaTHOE», KOTOPbIE HAXOMAST
MIPUMEHEHHE ITPU COKpallleHUH OOBIKHOBEHHBIX APOOEH U MPHU UX MPUBEAEHUHN K 00IIeMy 3HaMEHATEIIO.
VYrpaxHeHHSs MOJE3HO BBIMOIHATE C OMIOPOM Ha TaOIUIy YMHOKEHHS NpsIMBbIM o 6opoM. [TousTus
«HauOOJIBIINI 001N AENUTENb» U «HAUMEHbIIee 001lee KPaTHOE» BMECTE C alTOPUTMaMU UX
HaXOXJEHHUS MOXHO HE pacCMaTpUBATh.
OnpeneneHHoe BHUMaHKE yEISeTCsl 3HAKOMCTBY € IPU3HAKAMU JAETUMOCTH, TIOHATUSM IIPOCTOTO U
cocTaBHOro umncel. [Ipu ux u3ydeHuu meaecoo0pasHo GopMHUPOBATH YMEHHSI TPOBOUTH NMPOCTEHIINE
YMO3aKJIIO4UeHHUs, 000CHOBBIBAsI CBOU JIEMCTBHS CCHUIKAMU Ha OINpEIETIeHUE, IPABUIIO.
VYyamuecs T0MKHBI yMETh Pa3ioKUTh YUCIO HA MHOXKUTeNU. Hanmpumep, OHU JOMKHBI TIOHUMATh, YTO
36=6°+6=4+9. Bonpoc 0 pa3JIO)K€HUHU YKCJIa HA IPOCTHIE MHOXKUTEIIN HE OTHOCUTCA K YUCITY
00s13aTeNbHBIX.

2. Ciio:keHHe M BbIYUTaHKe APodeii ¢ pa3HBIMH 3HAMEHATEISIMHU
OcHoBHoe cBoiicTBO apodu. Cokpamenue apodeit. [IpuBenenue qpodeit k 00eMy 3HAMEHATEIIO.
[TonsTne 0 HanMeHbIIeM O0IIIeM 3HaMEHATe e HECKOJIBKUX Apooeit. CpaBHeHue Apooeit. CioxkeHue u
BbIUMTaHUE JApoOeil. Pemenne TeKCTOBBIX 3a/1a4.
OcHOBHa$ 1€l b— BbIpadOTaTh NIPOUYHBIE HABBIKH MTPEOOPa30BaHUsI IPOOEHl, CI0MKEHHUS U BHIYUTAHUS
IpoOeii.
OaHUM U3 BaXXHEUIIUX pe3yIbTaTOB 0Oy4eHHUs SIBISETCS YCBOCHHE OCHOBHOTO CBOMCTBA Apo0H,
MPUMEHSIEMOT0 JJIs TpeoOpa3oBaHus Apo0eii: COKpalleHus, MPUBEACHU K HOBOMY 3HaMmeHaTeno. [Ipu
3TOM PEKOMEHAYETCs m3jarath Marepuai 6e3 onopsl Ha moHaTHss HOJl m HOK. YMenue npuBoants
IpoOu K 001eMy 3HaMEHATEII0 UCIIONIb3YeTCs U1l CPaBHEHHS JpoOei.
[Tpu paccMoTpeHnn aeiCTBUI ¢ IPOOSIMH UCTIONB3YIOTCS TIPABWIIA CIIOKEHUSI M BBIYUTAHUS APOOCH C
OJIMHAKOBBIMH 3HAMCHATEISIMU, TTOHATHE CMEIIIAHHOTO YKciia. BaxkHO 00paTUTh BHUMAHUE HA CITyJaid
BBIYMTAHUS APOoOH U3 1es10ro yucia. UTo kacaeTcs ClI0KeHUs U BBIYUTaHUSI CMEUIaHHBIX YK Cell, KOTOpbhIe



HE HaXOJAT aKTHBHOTO IMPUMEHEHHUSI B MIOCIIEAYIONIEM U3YICHUH Kypca, TO yUYaIluecsl JOJKHBI JIUIIb
MOJIYYUTh MPEJICTABICHNE O MPUHLIUITUAIBEHON BO3MOXKHOCTH BBITIOJIHEHHSI TAKUX JEHCTBHI.

3. YMHOKeHHe U JejleHne 00bIKHOBEHHBIX Ipo0eii
YMHOXeHUE U JielieHre 0ObIKHOBEHHBIX JIpo0eii. OCHOBHBIE 33a/1a4u Ha IPOOH.
OcHOBHAA I €Jb— BBIPAOOTATh IPOYHBIC HABBIKK apH(PMETHICCKUX JACHCTBUN ¢ OOBIKHOBCHHBIMU
IpoOsIMU U pelIeHUs OCHOBHBIX 3a/1a4 HaJpoOu.
B ar10ii Teme 3aBepuraeTcs padora Hax GOPMUPOBAHUEM HABBIKOB apU(METHICCKUX JEHCTBUH C
O0OBIKHOBEHHBIMU Ip0o0sMu. HaBbIKK TOKHBI OBITH 1OCTATOYHO MPOYHBIMU, YTOOBI yUallluecs He
WCIIBITHIBANINA 3aTPYAHEHUM B BBIYUCICHUSIX C PAIlMOHATBHBIMHA YUCIIAMU, YTOOBI aITOPUTMBI JEHCTBUH C
O0OBIKHOBEHHBIMU IpOOSMU MOIJIM CTaTh B AajbHEWIIeM Oomopoi s GOpMUPOBAHUS YMEHHUM
BBITIOJTHATH JACHCTBUS C anreOpandeCKuMH APOOsIMH.
Pacmmpenue annapara AeicTBUid ¢ ApoOSIMU MMO3BOJSAET PelIaTh TEKCTOBBIE 3a/1a4H, B KOTOPBIX
TpebyeTcs HAlTH APoOb OT YMCIIAa WIIK YMCIIO 110 JAaHHOMY 3HAYEHHUIO €0 IpoOU, BBHITTOIHSS CO-
OTBETCTBEHHO YMHOXXEHHE WM JeJIeHUE Ha APOOE.

4. OTHOLIEHUSI ¥ POTIOPIIUH
[Tponopuusa. OcHOBHOE CBOICTBO Mponopiuu. Pemenue 3aaay ¢ mnoMmounpio nponopiuu. [lonsrus o
pSIMOI ¥ 00paTHON MPOMOPLUUOHATBHOCTAX BETUYHMH. 3a/1aun Ha mponopuuu. Macmrad. @opmybl
JUITMHBI OKPY>KHOCTH U Tuiomaau kpyra. [lap.
OcHoBHas 11 € 1 b— CcHOpPMUPOBATH MOHATHS MPONOPIHUH, IPIMOH U 00paTHOU
MPONOPIMOHATBHOCTEN BEJIUYHUH.
Heob6xoaumo, 9T00B! ydanyecst yCBOMINM OCHOBHOE CBOMCTBO MPOMOPIIMH, TAK KAaK OHO HAXOJIUT
MIPUMEHEHHE Ha YpOKax MaTeMaTHKH, GU3UKHU. B yacTHOCTH, OCTaTOUHOE BHUMaHUE JOJHKHO OBITh
YAEJIEHO PEHICHUIO C IIOMOIIBIO MPOMOPIIMH 3a/1a4 Ha TIpoieHThI. [loHATHSA 0 mpsiMoil u oOpaTHOM
MPONOPIMOHATBHOCTAX BEJIMYUH MOXHO c(hOpMHUPOBATh KaK 0000IIeHIEe HECKOIBKUX KOHKPETHBIX
MIPUMEPOB, MOTIEPKHYB IMPU ITOM MPAKTUICCKYIO 3HAYUMOCThH THX TOHATUH, BO3SMOYKHOCTD UX
MPUMEHEHHUS [T YIPOILEHUS PEIICHUs] COOTBETCTBYIOIINX 3aad.
B nanHOl TeMe JaloTcs IpeiCcTaBIeHHs O ITIMHE OKPY>KHOCTHU U Tuiomiaau Kpyra. CoOTBETCTBYIOIINE
(dbopMyIbI K 00513aTeIPHOMY MaTepHaly He OTHOCATCS. PaccMoTpenne reoMeTpuueckux Guryp
3aBeplIaeTCs 3HAKOMCTBOM C LIAPOM.

5. [looxkuTeIbHBIE M OTPULIATEILHBIE YHCIA
[TonoxuTtenbHble U OTpULATENbHBIE Yhcia. [IpoTuBonoI0XHBIE yncia. Moaynp uncia 1 ero
reoMeTpuueckuit cmbica. CpaBHenue uncen. Llensie yncna. M300paxkeHue 4yucen Ha MpsiMOii.
Koopaunnara Toukmu.
OcHOBHAas I[eJb — PACHIMPUTH MPEICTABICHUS YUAIIUXCS O YHCIIE MyTeM BBEICHUS OTPUIATEIbHbIX
quced.
[{enecooOpa3HOCTh BBEJEHUS OTPUIIATEIBHBIX YHCEN MTOKA3bIBAETCS HA COJIEPKATEIbHBIX IPUMEpPax.
VYyamuecs T0KHBI HAyYUThCS M300pa)kaTh MOJOKUTENbHBIE U OTPUIIATEIbHbIE YHCIa Ha
KOOPAMHATHOM MPSMOM, C TeéM YTOOBI OHA MOTJIa CIYXXUTh HATJISAIHON OCHOBOM ISl MPaBUJ CPaBHEHUS
quCesl, CI0KEeHHS M BBIYMTAHUS YHCEJl, pacCMaTPUBAEMbIX B CIEIYIOUIEH TEME.
CrienmanbsHOE BHUMAHHUE JIOJIKHO OBITH y/IENIEHO YCBOSHHIO BBOJMMOTO 3/1€Ch MOHSATHS MOIYJISI YUCIIA,
MPOYHOE 3HAHHE KOTOPOTo HE00X0UMO Uil (POpMHUPOBAHUS YMEHUS CPaBHUBATH OTPULIATENIbHbBIE YUCIIA, 4 B
JalbHEHIIeM A1 OBIAJCHUS U allTOPUTMaMU apu(hMETUIECKUX ACHCTBUIA C TIOJOKUTEIBHBIMU U
OTPHUIATESIIEHBIMH YUCITAMH.

6.Ci10:xeHHEe ¥ BBIYUTAHUE MOJIOKUTEIBHBIX U OTPHLATEIHLHBIX YHCE
CrnosxeHue ¥ BEIMUTAHUE TTOJIOKUTEIIBHBIX H OTPUIATEIIEHBIX YHCEIL.
OcHOBHas I eNb— BBIPAOOTATh MPOYHBIC HABBIKU CIIO)KCHHS U BRIUUTAHUS MMOJOKUTEIBHBIX U
OTPUIIATEIbHBIX YUCET.
JIeHcTBUS ¢ OTPULIATEIHHBIMU YHMCIIAMH BBOJIATCS. HA OCHOBE MIPEJCTABICHUN 00 N3MEHCHUU BEIIMYUH:
CJIO’K€HHE U BBIYUTAHUE YUCEI WIUTIOCTPUPYETCS COOTBETCTBYIOMIMMU MEPEMEIICHUSIMH TOUEK
quciaoBoi ocu. [Ipu u3ydeHnn NaHHOUM TEMBI I[eJICHANPABICH HO OTPAa0aTHIBAIOTCS allTOPUTMBI
CJIO’KE€HMS ¥ BBIYUTAHUS MPU BBITIOJIHEHUU NEUCTBUN C LEIBIMU U APOOHBIMU YHCIIAMH.

7. YMHO:KeHHe U JIeJIeHUe MOJIOKUTETbHBIX H OTPUIATEIBLHBIX YHCe
YMHOKEHUE U JISJICHHUE TTOJIOKUTEIBHBIX H OTPUIIATENIbHBIX YKcen. [IoHATHE 0 paloHaIbHOM YHCIIE.
Jlecatuunoe npuOmKeHrne 00bIKHOBEHHOM Apoou. [IprMeHeHne 3aKkoHOB apruPMETHIECKUX ISHCTBHMA IS
palMOHANTN3AIH BEIYUCICHUM.



OcHOBHAaS I1€Jb— BbIPAOOTAT MPOYHBIC HABBIKK ApUPMETHUECKUX JEUCTBUH C MTOJOKHUTEIILHBIMHA U
OTPHLIATENIbHBIMU YU CIIAMH.
HaBbiku yMHOXEHUS U JICTICHUS MTOJIOKUTEIBHBIX M OTPULIATEIBHBIX YMCENl OTPadaThIBAIOTCS CHAYalla IIpU
BBITOJIHEHUH OT-' ICNIbHBIX JICWCTBHUI, a 3aT€M B COUETAHWUH C HAaBbIKAMU CJI0XKEHUS U BBIYUTAHUS TIPH
BBIYHCIJICHUY 3HAYCHHI YUCIIOBBIX BBIPAKECHUM.
[Ipu u3yueHny TaHHOW TEMbI yJalluecs A0JHKHbBI YCBOUTb, UTO JUIs 0OpalieHHs OObIKHOBEHHOM Apoou B
JECATUYHYIO IOCTaTOUYHO Pa3JICNITh YUCIUTEIb Ha 3HAMEHATEIb. B Ka)K70M KOHKPETHOM CITy4ae OHU JIOJIKHBI
3HaTb, B KaKYIO JIECITUYHYIO IpoOb oOpalaercs JaHHast OObIKHOBEHHAs JPOOb — KOHEUHYIO WM OECKOHEUHYIO.
[Tpu 5TOM HEOOM3aTEIIFHO AKIICHTUPOBATH BHUMAHKE HA TOM, 9TO OCCKOHEUHAs! IECATUIHAS IPOOb OKa3bIBACTCS
MIEPUOINYECKON. Yualuecs T0JKHBI 3HATh MIPEACTABICHUE B BUJIE JECATUYHON APOOH TaKUX Ipo0Oeii, Kak
72,1/4,1/5 ,1/20 .

8. Pemienue ypaBHeHuii
[pocreiimme nmpeoOpa3oBaHuUs BEIPAKEHHIA: PACKPBITHE CKOOOK, IPUBEICHHE TIO00HBIX CllaraeMbiX. Pernienue
JIMHEWHBIX ypaBHEHUM. [Ipumepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBIO JIMHEHMHBIX YPAaBHEHU.
OcHOBHAaS 11 €JI b— MOATOTOBUTH YUYAIIIUXCS K BBIMOJIHEHUIO MPEOOPA30BAHUIN BRIPAKECHUMN, PEIIICHUIO
yYpaBHEHUI.
[TpeoOpazoBanus OyKBEHHBIX BBIPAKCHHM ITyTEM PACKPBITHS CKOOOK U MPUBECHUS MTOJOOHBIX ClIaraeMbIX
0TpabaThIBAIOTCS B TOM CTENEHH, B KOTOPOM OHM HEOOXOAUMBI JIJISl PELICHHS HECTIOXKHBIX ypaBHEHUH.
Brenenue apudpmernyeckux AEHCTBUN HAJl OTPULIATEIHLHBIMU YMCIIAMHU MTO3BOJISIET 03HAKOMHUTH YUAIHXCS C
OOIIMMHU TPUEMAMHU PEIICHUs TMHEHHBIX YPABHEHUHN C OJTHUM HEH3BECTHBIM.

9. Koop/iMHATBHI Ha IJIOCKOCTH
[locTpoenue nepneHauKysipa K IpsMoi 1 IapajuIebHbIX MPSIMBIX C MOMOLIBIO YTOJIbHUKA U JINHEUKH.
[IpsimoyronbHas cucTeMa KOOpIMHAT Ha TUIOCKOCTH, a0cIpcca opanHaTa Touku. [Ipumepst rpadukos,
JUarpaMM.
OcHOBHAas 11 €Jb— MO3HAKOMUTH YHAIIMXCSA C PSMOYTOJIbHOM CHCTEMOW KOOpAMHAT Ha IMJIOCKOCTH.
VYuarmuecs T0HKHBI HAYYUTHCS PACO3HABATh U M300pakaTh MEPHEHUKYIISPHBIC U TTapaJUlebHbIC TIPSMBIE.
OcCHOBHOE BHUMAHUE CIIEAYET YACIUTH OTPAOOTKE HABBIKOB MX IMOCTPOSHHUS C TIOMOIITBHIO JIMHEHKHU U YTOJIbHUKA,
He TpeOys BOCIIPOU3BEACHHS TOUHBIX OMpPeIeTIeHHH.
OCHOBHBIM PE3YJIETATOM 3HAKOMCTBA YUAIIIUXCS ¢ KOOPAMHATHOM MIIOCKOCTHIO TOJIKHBI SIBUTHCS 3HAHUS TTOPSIIKA
3aIMCH KOOPJIMHAT TOYEK IJIOCKOCTH U MX Ha3BAHMH, YMEHUS MOCTPOUTH KOOPIMHATHBIE OCH, OTMETUThH TOUKY 10
3aJJaHHBIM €€ KOOpAUHATaM, ONIPEAEIUTh KOOPAMHATH TOUYKH, OTMEUEHHON Ha KOOPAMHATHOM TIOCKOCTH.
DOpMUPOBAHUIO BEIYUCIUTENBHBIX U TPAQUIECKIX YMEHHH CIIOCOOCTBYET IOCTPOSHUE CTOJI0YATHIX THArPaMM.
[Tpu BBIOTHEHUH COOTBETCTBYIOIIMX YITPAXXHEHUHN HAMTYT MPUMEHEHNE U3YUYEHHBIEC paHee CBEJICHHS O
Maciirabe ¥ OKpYTJIeHUH YHCEIT.
Pe3ynpTaTom BEIMONHEHUS! YIIPOKHEHHWI HA YTEHUE TPAPHUKOB JOJDKHBI IBUTHCS YMEHUSI CBOOOTHO ONIPEACTISTh
KOOPJIMHATHI OTMEUECHHBIX HAa KOOPAWHATHOM TIOCKOCTH TOUEK U M300paXKaTh TOUKH T10 33TaHHBIM KOOPIMHATAM.

10. IToBTOpenue. Pemenne 3agaq

Ajareopa 7 kjaacc

1. BoipaskeHusi, TO:K1€CTBA, YyPABHEHUS.

YucnoBele BbIpaXeHUs € mNepeMeHHbIMH. [Ipocreifmme mnpeoOpa3oBaHMs BBIpaKEHHH. YpaBHEHUeE,
KOpEeHb ypaBHEHHMs. JIMHElHOEe ypaBHEHHE C OJHON INEpEeMEHHOMW. PemieHne TeKCTOBBIX 3a7a4 METOJAO0M
COCTABJICHMS YpaBHEHHI. CTaTUCTUYECKUE XaPAKTEPUCTHKHU.

OcHoBHasi LeJIb: CHCTEMATH3UPOBATh M OOOOMIUTH CBEJCHHS O MPeoOpa3oOBaHUSAX aNreOpanyecKux
BBIPAYKEHHI U PEIICHUN YPABHEHUH C OJTHOM MEPEMEHHOM.

IlepBas Tema Kypca 7 kjacca sIBISIE€TCS CBA3YIOILUM 3BEHOM MEXYy KypCOM MaTeéMaTukH 5-6 KJ1accoB U
KypcoM anreOpsl. B Hell 3akperuisiorcss BBIYMCIUTENbHbBIE HABBIKM, CHCTEMATU3UPYIOTCS M 0000IIaroTCs
CBEJIEHUS O MPeoOPa30BaHUIX BbIPAKEHHUH U PEIIEHUN YpaBHEHUI.

Haxoxxnenne 3Ha4eHWH YHCIOBBIX M OYKBEHHBIX BBIPQKECHUH JaeT BO3MOXHOCTH IOBTOPHUTH C
yUYaIIMMUCS TpaBWja ACUCTBUI C palMOHATIBHBIMH YHUCIAMU. YMEHHS BBIOJTHATH apupMETHYECKHE



NEMCTBUS C pallMOHAIbHBIMU YHCIIAMU SIBJISIOTCS OTIOPHBIMU AJIsL BCero Kypca anreOpsl. CiaenyeT BhISICHUTD,
HACKOJIBKO MPOYHO OBJAJENM MMM ydalluecs, U B cilydyae HEOOXOAMMOCTH OPTraHHW30BaTh MOBTOPEHHE C
LEeNbI0 JMKBUJAIMM BBIIBICHHBIX MpOo0enoB. Pa3BUTHIO HABBIKOB BBIYMCICHUIN JOJDKHO YAENSATHCS
CEpbE3HOE BHUMAHUE U B JAIILHEHUIIEM IIPU U3YUYEHUU IPYTUX TEM Kypca anreOpsl.

B cBs3u ¢ PAaCCMOTPCHHUEM BOIIpOCa O CpaBHCHHUU 3HAYCHUH BBIpa)KeHI/Iﬁ paciiupAr0TCA CBEACHUA O
HCPAaBCHCTBAX: BBOAATCA 3HAKU >2u < , JaCTCsA IIOHATHE O I[BOI\/JIHBIX HCPAaBCHCTBAX.

IIpu paccMoTpennn mpeoOpa3oBaHuii BRIpAXKEHHUH (OpMaTbHO-OTICPATUBHBIC YMEHUSI OCTAIOTCS HA TOM
K€ YpOBHE, ydalluecs IOJHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJACHUU Teopued. BBomsTCS MOHATHS
«TOXJIECTBEHHO PaBHBIC BBIPAXKCHUS», «TOXKIECTBO», «TOXKISCTBEHHOE MPEOOpa3OBaHUE BBIPAKCHUIDN,
cojiepKaHue KOTOPBIX OYyJeT MOCTOSHHO PAacKphIBATHCSA W YIIYONSATHCS HPU M3YYEHUH MPeoOpa3oBaHHA
pa3IMyYHbIX alredpandyeckux BelpakeHUH. [loguepkuBaercs, UTO OCHOBY TOXKJECTBEHHBIX NPEOOpa3oBaHUM
COCTAaBJISTIOT CBOMCTBA AESHCTBUH HaJ YHCIIAMH.

YcunuBaercs poiib TEOPETHUECKUX CBEIEHUH IpU paccMOTpeHHH ypaBHeHW#. C 1enbio obecredeHus
OCO3HAaHHOTO BOCHPHUATHSA YYAIIMMHCS QJITOPUTMOB PELICHUsS YPaBHEHHM BBOAMTCS BCIIOMOTATEIbHOE
MOHSTHE PABHOCWIBHOCTH YPAaBHEHUU, (DOPMYIHPYIOTCS U DPA3bSCHSIOTCS Ha KOHKPETHBIX IPUMEpPax
CBOMCTBAa PABHOCUJIBHOCTHU. Jla€TCsl MOHATHE JTUHEMHOIO YpaBHEHMS M UCCIEAYETCS BOIPOC O UHUCIE €ro
KopHeil. B cucreme ympakHeHHH 0c000¢ BHHUMAHHE Y/ACNSACTCS PEIICHUIO YpaBHEeHHH Buma ax= D mpwu
pasnuyHbIX 3HavYeHHsX a u Db. Tlpomomkaercst pabora 1o (GOPMHPOBAHUIO Y YyYaIlIUXCS YMCHUS
HCIIOJIb30BaTh allapar ypaBHEHMHM KaK CPEACTBO I PEIICHHs TEKCTOBBIX 3a/lad. YPOBEHb CIOKHOCTH
3aJ1a4 3/1eCh OCTAETCsl TAKUM Ke, Kak B 6 Kiacce.

I/I3y‘{CHI/Ie TEMbI 3aBCpHIACTCA O3HAKOMJICHUEM Y4YallUuxCsa C HpOCTCfII.HHMPI CTaTUCTUYCCKUMU
XapPaAKTCPUCTUKAMU: CPECOAHUM apI/I(l)MeTI/ILICCKI/IM, MOI[Oﬁ, MeﬂHaHOﬁ, pa3sMaxom. Y‘-IaH_II/IeCSI AOJIKHBI YMCTb
HCIIOJIB30BATh 3THU XAPAKTCPUCTHUKU AJId aHAJIM3a psAaa JaHHBIX B HCCIIOKHBIX CUTYyallHUAX.

2. DyHKUIMH.

OyHKIMA, 00nacTh onpeneneHuss QyHKUUU. Bbranciaenue 3HadeHuit ¢yHkuuu no Qopmyne. I'padux
¢bynkuuu. [Ipsmast mponoproHanbsHOCTh U ee rpaduk. JInneitHas GyHkMs U ee rpaduk.

OcHOBHAsl LeJb: O3HAKOMHUTH YYalIMXCS C BAXHEWIIMMM (DYHKIMOHAJIBHBIMU TOHATHSAMH U C
rpaduKaMH MpsIMOM MPOMOPIUOHAIBHOCTH M IMHEHHON (DYHKIIMU OOILEro BU/A.

JlanHast Tema SBJIS€TCS HAYalbHBIM JTAallOM B CHCTEMAaTH4YeCKOW (YHKIMOHAJIbHOW TMOJTrOTOBKE
yJyamuxcs. 31ech BBOAATCSA TaKue IMOHATUSA, KaK (YHKLHS, apryMeHT, O0JIacThb OIpenesieHus: (yHKIINH,
rpadpuk ¢yHkuuu. DyHKIMS TPAKTyeTCs KaK 3aBUCUMOCTh OJHOI IMepeMeHHOH OT Apyroi. Yuamuecs
MOJTy4aroT MEepBOE MpeACTaBIeHue O crocobax 3agaHus GyHkuuM. B manHON Teme HauMHaeTcs paboTa Mo
(OpMHUPOBAHHUIO Y YUAIIMXCS YMEHUH HaXOAUTh MO (popMyJie 3HaYeHHe (PYyHKIIUN IO U3BECTHOMY 3HAYEHHUIO
apryMeHTa, BBIIIOJIHATD Ty e 3a7auy 1o rpaduKy U pemarh no rpaguxky oopaTHyro 3a1aqy.

OyHKIIMOHANBHBIE MOHATHUS MOJIYYalOT CBOIO KOHKPETU3AIMIO NPH U3YYEHUH JIMHEHHON QyHKIMM U e€
YAaCTHOTO BHJAa — MPSIMOW MPOMOPIUOHAIBHOCTH. YMEHHSI CTPOUTh M YHTaTh TpadUKH 3TUX (YHKIUMA
IIUPOKO HCIIONB3YIOTCS KaK B CaMOM Kypce anreOpbl, TaKk M B Kypcax T€OMETpUU U (U3UKHU. Ydarruecs
JOJDKHBI TTIOHMMaTh, KaK BIHSIET 3HAK KOA((UIMEHTa Ha pPACHOJOXKEHHWE B KOOPAMHATHOW TUIOCKOCTH
rpaduka ¢pyakuuu y = kX, rae k# 0, kak 3aBucHT OT 3HadeHui K u b B3aumHoe pacmonoxenue rpadukoB
nByX GyHKImi Buga 'y = kx + b.



®opmupoBaHue BceX (PYHKIMOHAIBHBIX MOHATUN M BbIPAaOOTKA COOTBETCTBYIOIIMX HABBIKOB, & TaKKe
M3Y4YEHHE KOHKPETHBIX (YHKIIMI COMPOBOXKAAIOTCS PACCMOTPEHHEM IMPUMEPOB PEAIbHBIX 3aBUCHUMOCTEH
MEX1y BEJIMYMHAMH, YTO CIIOCOOCTBYET YCUIICHHIO MPUKIIAAHON HAPaBICHHOCTH Kypca anreOphl.

3. CTeneHb ¢ HATYPAJbHBIM IOKA3aTeJIeM.

o 2 3
Crenens ¢ HaTypaJIbHBIM IIOKa3aTCJIEM U €€ CBOMCTBA. OI[HOLIJ'IGH. (-DYHKI_[I/II/I Yy =X,y =X N HUX

rpadukH.

OcHoBHas meJb: BBIpa6OTaTb YMCHHC BBIIIOJHATD HGfICTBI/I&I Haxa CTCICHAMH C HaTypaJlbHBIMU
IIoKa3aTeCiIsaAMU.

B nanHOI TeMe naeTcs onpeielieHne CTENEHU ¢ HaTypajbHBIM I0Ka3areneM. B kypce maremaTuku 6 kiacca
ydaluecss yXe BCTPEYaUCh C TPUMEPAMH BO3BEJCHHUS YHCEI B CTENEHb. B CBS3M C BBIYHCICHUEM
3HAQUYEHMI CTENEHU B 7 Kiacce HAeTCsl MPEJCTABICHUE O HAXO0XKJICHWHU 3HAUYEHUM CTENEHU C IOMOIUIbIO
KaJlbKyJsiTOpa. PaccMmarpuBaroTCs CBOICTBAa CTENEHM C HaTypalbHbIM IOKa3aTeneMm. Ha mnpumepe
,a o a

m+n m n m-n

JI0Ka3aTeNnbCcTBA CBOMCTB a' *a" =a =a™", rme m>n, (ab)'=a"b" yuamuecs BuepBhIc
3HAKOMSTCA C JOKa3aTeIbCTBAMHM, MPOBOJUMBIMU Ha anreOpandeckoM marepualie. YKa3zaHHbIE CBOMCTBA
CTCIICHHU C HaTypaJII)HI)IM IIO0Ka3aTeJIEM HaAXOIAT HpI/IMeHeHI/IC HpI/I YMHO)KGHI/II/I OJHOYICHOB U BO3BCACHHUU
OOJHOYJICHOB B CTCIICHB. HpI/I HaXO0XICHUU 3H3.‘-ICHPII>1 BLIp&)K@HHﬁ, cozlepncamnx CTCIICHH, OCO60€ BHUMAHUC

cienyeT oOpaTUTh Ha OPSAIOK JEHCTBUM.

Paccmotpenue Qynkumii y=x2, y=x3 MO3BOJISIET TPOJOJDKHUTH PaboTy mo (HOpMUPOBAHHIO YMEHHUI
CTpPOUTHh U 4MTaTh Tpaduku GyHKIUH. BaxkHO 0OpaTUTh BHHUMAaHME y4allUXCs Ha OCOOCHHOCTH rpaduka
dyHKIEM Y=x’: TpaUK MPOXOIWT dYepe3 HAdaNo KOOPAMHAT, 0ch Oy SBISETCS €ro OChIO CHMMETPHH,
rpaduK pacroaokKeH B BEpXHEH MOTyIIIOCKOCTH.

., 2
YMeHue cTpouTh rpadukn QYHKIEHA y=x’ H y=x" HCIIONB3YeTCs JUI O3HAKOMJICHWS YHUAIHXCS C
rpadM4ecKuM CrocoOOM pelIeHUsl ypaBHEHUH.

4. MHOTr04/IeHbI.

MHoroureH. CJ'IO)KCHI/IG, BbIYUTAHUC W YMHOXCHHUC MHOI'OYJICHOB. Pa3znoxenrne MHOTOWICHOB Ha
MHOXHUTCIIN.

OcHoBHast neJjab: BBIpa6OTaTI) YMCHUE BBIINIOJIHATE CJIOKCHUC, BBIYUTAHUC, YMHOXKCHHUEC MHOTOYJICHOB U
PAa3I0KEHUEC MHOT'OYJICHOB HaA MHOKHUTECIIHN.

JlanHas Tema urpaer QyHIaMEHTaJIbHYIO POJib B (DOPMUPOBAHMM YMEHHMS BBIIOJIHATH TOXKJECTBEHHBIE
npeoOpa3oBaHus anredpandeckux BblpaxkeHuil. dopmupyemsie 37ech (HOpMaIbHO-ONEPATUBHBIE YMEHMUS
SIBJIAIOTCSL OTMOPHBIMU TPH W3YYEHHM ACUCTBUHA C pPAllMOHAIBHBIMU JPOOSIMH, KOPHSMH, CTENEHSMHU C
paloHaIbHBIMU MTOKA3aTEISIMH.

I/IsyquHe TEMBI HAYMUHACTCSA C BBCIACHUS HOHSITI/Iﬁ MHOI'O4JICHA, CTaHHapTHOFO BHJa MHOI'OYJICHA,
cTerneHn MHorouwieHa. OCHOBHOE MECTO B 3TOM T€ME 3aHMMAIOT aJIrOPUTMbI ACHCTBUN C MHOTOWICHAMU —
CJIO)KE€HWE, BRIYMTAHUE U YMHOXKCHHE. YUallluecs TOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEICHHE
MHOTOYJICHOB BCErJla MOXHO TMPEICTAaBUTh B BHUAC MHOrowieHa. JIEWMCTBUS CIOKEHUS, BBIUUTAHUS H
yMHO)KeHI/IH MHOT'OYJICHOB BLICTynaIOT KakK COCTaBHOfI KOMIIOHCHT B 3aJaHUSX Ha Hp€06paBOBaHI/IH I CJIBIX
BbIpakeHuil. IloaTomMy HerenecooOpa3HO MEpPeXoauTh K KOMOWHUPOBAHHBIM 33/IaHUSIM MpPEXIe, 4eM
yCBOeHLI OCHOBHBEIC aJIFOpI/ITMI:I.



Cepbe3HOE BHUMAHHE B 3TOM TEME YAEISETCS Pa3I0KEHUI0 MHOIOYIEHOB HAa MHOXKHUTENIN C IOMOIIbIO
BBIHECEHHSI 3a CKOOKM OOHIEr0 MHOXWTEIS M € TOMOIIbI0 rpynnupoBkd. COOTBETCTBYIOILIUE
npeoOpa3oBaHus HaXOAAT HIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca, Tak U B IMOCIEOYIOIIUX Kypcax,
0COOEHHO B ICHCTBHSIX C PAllMOHATILHBIMU JIPOOSIMU.

B nmaHHOM Teme yd4amimecs BCTPEYalOTCd C INPUMEPAMH HCIIOJIB30BaHMS PAaCCMaTPHUBACMBbIX
npeoOpa3oBaHUil MPH PEUICHWH Pa3HOOOpa3HBIX 3aJad, B YACTHOCTH IPH PEUICHUH YpaBHEHHWH. ITo
MO3BOJISIET B XO0JI€ U3YUCHHSI TEMBI ITPOJOKUTH padboTy 1o (GOPMUPOBAHUIO YMEHUS pPELIaTh YPABHEHUS, a
TaKKe peuarb 3a4a4d METOJOM COCTABJICHMS YpaBHEHUW. B 4uCIIO yIipa)KHEHUI BKIIIOYAIOTCS HECIIOKHBIC
3a/IaHMs Ha JI0KA3aTENIbCTBO TOXKACCTBA.

5. ®opMmyJibI COKPALLIECHHOT0 YMHOKEHHS.

@opmynbl (@ +b)? =a? +2ab+b% (a+b)® =a® +3a°b + 3ab* £ b% (a-b) (a+b)=d*-b*, (a+h) @ F
ab + b2) = a’+b®, [Tpumenenne GopMyII COKpAIIEHHOTO YMHOXKEHUS B TIPE0OPa30BaAHUSIX BBIPAKECHUH.

OcHoBHasl 1eJIb: BBIpa6OTaTb YMCHHUEC MNPUMCHATH (bOpMy.]'IBI COKpPAIIECHHOI'0 YMHOXCHHUA B
Hp606pa30BaHH${X OCIbIX BBIpa)KCHI/Iﬁ B MHOI'OYJICHBI U B Pa3JI0KCHUKU MHOT'OYJICHOB Ha MHOXXHUTCJIHN.

B nanHOit Teme mpojpoiskaeTcs pabora M0 (OPMHPOBAHUIO Yy YYANIMXCS YMEHHS BBIIOJIHATH
TOX/IECTBEHHbBIC MMPEOOPa30BaHUs IEIbIX BbipakeHHd. OCHOBHOE BHHMaHKHE B TeMe yaessiercss popMysiam
(@-b) (@a+b)=d -b% (a+h) =d* + 2ab + b’ Vuammecs ZOIKHBI 3HAaTH 5TH (HOPMYIBI H
COOTBETCTBYIOIINE CIIOBECHBIE (DOPMYIIUPOBKH, YMETh MPUMEHSTh HX KaK «CJIEBA HAIPaBO», TAK M «CIpaBa
HaJIeBOY.

2 2
Hapsiy ¢ yKasaHHBIMH paccMaTpuBaroTCst Takxke hopmyiel (@ +b)* = a® + 3a°b + 3ab® £ b°, &2 +b®=
2 - 2
(a+b) (@® F ab + b®). Onnako oHM HaXOMAT MEHbIIICEe IPUMEHEHHE B KypCe, TOITOMY HE CIIEYeT H3IIUIIHE
YBJICKATHCS BBITIOJHEHUEM YIIPAKHEHNUH HA UX HCIOJIb30BaHME.

B 3axmrounTensHOM 4acTH TEMbI pPacCMaTPHUBAETCS NPUMEHEHHE Pa3JIM4HBbIX MPHUEMOB DPA3JIO0KEHUS
MHOTOYJIEHOB Ha MHOYKUTEIIH, a TaK)K€ MCIOJIb30BaHUE NMPEO0OPA30BaHUM LENbIX BBIPAKEHUH JUIsl pelleHus
HIMPOKOT0 Kpyra 3ajad.

6. Cucrembl JIMHEIHBIX YPABHEHH .

Cucrema ypaBHeHHfI. Perienne cucteMsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C IBYMs NCPEMCHHBIMHU U €TI0
reoMCTpHUICCKas UHTCPIIpCTALlUA. Pemienne TeKCTOBBIX 3a7a4 METOIOM COCTaBJICHUS CUCTEM ypaBHCHI/II\/'I.

OcHoBHast eJb: O3HAKOMUTD ydallluXcCAa CO CII0cO00M pelICHUA CUCTEM JIMHENHBIX ypaBHeHPIfI C IBYM:
NEpCMCHHBIMU, BBIpa6OTaTB YMCHHUEC pCeIIaTb CUCTCMBIL ypaBHeHPIfI U TOPHUMCHATHL HUX TIpU PCHICHUU
TCKCTOBBIX 3aaa4.

I/I3y‘-ICHI/Ie CHUCTEM ypaBHCHI/II‘;I pacripeaciacTesa MKy KypCcaMu 7 n 9 xkmaccoB. B 7 kiacce BBOAUTCA
MOHATHUEC CUCTCMBI U paCCMATPUBAOTCA CUCTCMBL JIMHENHBIX ypaBHeHHfI.

N3noxeHne HauMHAETCS C BBEACHUS IIOHATHUS <JIMHEHHOE YPAaBHEHHME C IBYMs IIEpEMEHHBIMHU». B
CUCTEMY YIPaXKHCHUN BKIIIOYAIOTCS HECIIOKHBIC 3aJaHMS Ha PELICHUE JIMHEWHBIX YPAaBHEHUN C JBYMs
[IEPEMEHHBIMU B LEJIBbIX YHACIIAX.

dopmupyeTcs yMeHue cTpouTh rpaduk ypaBHeHus a + by = ¢, rne a # 0w b # 0, mpu pasnuanbIx
3HaueHHsX a, b, c¢. BBexenue rpaguueckux oOpa30B JAaeT BO3MOXKHOCTh HATJISAHO HMCCIIEAOBATH BOIIPOC O
YUCJIE PELICHUI CUCTEMBI IBYX JINHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.



OcHOBHOE MECTO B JaHHOW TeM€ 3aHHMaeT M3ydeHHe aJrOPUTMOB PEHICHHs] CUCTEM JBYX JIMHEHHBIX
YpaBHEHUH C JBYMSI MEPEMEHHBIMU CIIOCOOOM MOJCTAaHOBKM M CHOCOOOM ciokeHusl. BBenenue cucrem
MO3BOJISIET 3HAYUTEIFHO PACHIMPUTH KPYI TEKCTOBBIX 3aJay, pEeIIaeMbIX C MOMOIIBIO ammapaTta aireopsbl.
[IpumeHeHne CUCTEM yIIPOLIAET IPOLECC IEPEBOIA JaHHBIX 3a/1a4l C OOBIYHOIO S3bIKA HA SI3bIK YPaBHEHUI.

7. IloBTOpEHUE.

I'eomeTpus 7 KJjace

1. OcHoBHBIE CBOICTBA NIPOCTEHIINX reoMeTpu4ecKux (puryp. CMe:xxkHble M BepTHKAJIbHbIE YIJIbI.

Hauvanbuple mousTHs mnanuMeTpuu. ['eomerpudeckue ¢urypsl. Touka u mpsimas. OTpes3ok, UiMHA
oTpe3ka u ee corcTBa. [lomymnockocts. [lonmynpsamas. Yron, BenMurHa yria U €€ CBOMCTBA. T peyroyibHUK.
PaBeHcTBO OTpe3KOB, yIVIOB, TpeyroJbHHMKOB. [lapamuienbHble npsimble. TeopeMbl M J10KAa3aTENbCTBA.
AKCHOMBI.

CMexHble ¥ BEpTUKAJIbHBIE YIJIbl U UX cBOMcCTBA. [lepnennukynspHblie npsMble. buccexkrpuca yrna u ee
CBOMWCTBA.

OcHoBHasi HeJIb: CHCTEMATHU3UPOBaTh 3HAHMS ydyalmuxcsd OO0 OCHOBHBIX CBOMCTBaxX IPOCTEHIINX
FEOMETPUUECKUX QUTyp.

B nanHOl Teme BBOJATCS OCHOBHBIE CBOMCTBAa MPOCTEHUIIMX TI€OMETPHUECKUX (GUrYp (aKCHOMBI
IUTAHUMETPUM) Ha OCHOBE HAIJIAJHBIX IPEACTABICHUHN ydyammxcs MyTeM OOOOIIEeHUS OYEBHUJHBIX WIH
M3BECTHBIX n3 Kypca MaTeMaTHKU 1—6 KJIaCCOB F€OMETPHYECKHUX
¢akroB. IIpu 3TOM OCHOBHOE BHUMaHUE YJENAETCS NOCTEIEHHOMY (POPMUPOBAHUIO HABBIKOB MPUMEHEHUS
CBOMCTB reoMeTpHUYeCKHX (PUTYp B XOJI€ PELICHUS 3aau.

Baxnoil 3amauell Tembl SBISETCS BBEAECHHWE TEPMHMHOJIOTMM, pa3BUTHE Y YYalllMXCsS HarJIaIHBIX
reOMEeTPUYECKUX MPECTABICHUN U HABBIKOB U300payKE€HUS TUIOCKUX (PUTYp, YCTHON MaTeMaTH4ecKou peuu,
YTO HEOOXOAUMO JUIsl BCErO MOCIENYIOIIEro N3y4eHUs Kypca reomeTpuu. [Ipu BEINOTHEHUH MPaKTHUYECKUX
3aJJaHUi oOparaeTcsi BHUMaHHe Ha padoTy ¢ pUCYHKaMH, MOMCK pelIeHHs U MOCTeNeHHoe (pOopMHUpPOBaHUE
HAaBBIKOB JI0Ka3aTEIbHBIX PACCYKIACHUM.

HpI/I HU3YUCHUU CMCKHBIX U BCPTUKAJIIbHBIX YI'JIOB OCHOBHOC BHUMAHUC YACIIACTCA OTpa6OTKC HaBbIKOB
MNPUMCHCHUSA HUX CBOICTB B nmponecce peicHud 3aaad. HpI/I OTOM AKTHBHO HCIIOJIB3YIOTCIA HMCIOIIUCCA Y
y4JaluXxcCs BbIYUCIIUTCIIbHBIC HABBIKH, 4 TAKKC HABBIKHA COCTABJICHUA U PCILICHUA JIMHENHBIX ypaBHeHHﬁ.

Ha MpuMepe TCOPEMBI O CYIICCTBOBAHUU U CIUHCTBCHHOCTU IICPIICHAUKYJIIAPA K HpﬁIMOfI, MMPOBCACHHOT' O
qgepe3 €€ TOUYKY, paCCMAaTpUBACTCA MCTOA A0KAa3aTCIIbCTBA OT IMPOTHBHOTO, KOTOpBIﬁ 6y;[eT HCOAHOKPATHO
HCIIOJIb30BATHCA B KYpPCC IINIAaHUMETPUH.

2. PaBeHCTBO TPeyroJibHUKOB.

[Ipu3naku paBeHCTBA TPEYroJbHUKOB. MenuaHbel, OHCCEKTPUCHl M  BBICOTHI  TPEYrOJIbHHKA.
PaBHOOEIpEHHBIN TPEYTOJIHHUK U €r0 CBOKCTBA.

OcHoBHas1 1eJib: U3YyYUTh NMPU3HAKU PABEHCTBA TPEYroJbHUKOB; COPMUPOBATH YMEHHUE JT0KA3bIBATh
PaBEHCTBO TPEYrOJIHLHUKOB C OMOPO Ha MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB.

Hcnonp3oBaHne TMPU3HAKOB pABEHCTBA TPEYroJbHUKOB — OJMH M3 TJIABHEWIIUX METOJOB
JI0Ka3aTeNIbCTBA TEOPEM U PELICHHS 3a/a4, TO3TOMY MaTepuai 1aHHOM TeMbI SIBJISIETCS OCHOBOIIOJIAratoINM
BO BCEM KypCe r€OMETPUU U 3aHMMAET LIEHTPAJILHOE MECTO B COJIEP)KaHUU Kypca IUTaHUMETpHUH 7 Kiacca.



[Tpu3Haky paBeHCTBa TPEYroJbHUKOB JOJDKHBI yCBaWBAaThCsl B MPOIECCE PEIIEHUs 3ahad, MpH 3TOM
3aKpeIIIoTCs  (POpMYITUPOBKH U (GOPMUPYIOTCS YMEHHUS HX MPAKTHYECKOTO MpUMEeHeHus. MHorue
JI0Ka3aTeNIbHBIE PACCYKIEHUSI MOCTPOCHBI MO CXEME: BbIIEJICHHE PAaBHBIX 3JIEMEHTOB TPEYrOJbHUKOB —
JI0Ka3aTeIbCTBO PABEHCTBA TPEYTOJILHUKOB — CIIEACTBHUS, BhITEKalOMuMe 13 paBeHcTBa. Ha ¢popmupoBanue
3THX YMEHHH HE0O0XOAMMO OOpaTUTh caMoe NMPHUCTAIbHOE BHUMaHWE. B JaHHOW TeMme IMOJIe3HO YAEIHUTH
BHHUMaHUE PELICHUIO 3ajja4 110 TOTOBBIM YEPTEXkKaM.

BBenenne moHATHI MenuaHbl, OMCCEKTPUCHI M BBICOTHI PaBHOOEIPEHHOTO TPEYroJbHHKA, CBOWCTB
pPaBHOOEIPEHHOT0 TPEYTOJIbHUKA PACIIUPSET KIACC 3a/1ad Ha JOKA3aTeIbCTBO PABEHCTBA TPEYTOJIbHUKOB.

3. CymMa yrJi0B TpeyroJbHUKA.

[TapamnensHbie npsMble. OCHOBHOE CBOWCTBO INapajUICNIbHBIX NpsAMBIX. [Ipu3Haku napamuieapHOCTH
npsambix. CyMMa  yriioB TpeyrojibHUKa. BHemnuii yron TpeyronbHuka. Ilpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. PaccTostHue OT TOYKM 10 IpsAMoH. PaccrosiHue mMexnay napasuiesIbHbIMU
MIPSAMBIMHU.

OcHoBHas mejdb: 1aTb CHUCTEMATHU3HUPOBAHHBIC CBCACHHA O MNAapallICJIbHOCTHU IIPAMBIX; paCHIMPUTH
SHAHUA ydallquxcsa O TPpCyroJbHHUKax,

B Hauane u3yuyeHus napajuleabHbIX MPSMBIX BBOAUTCS MOCIENHSS U3 aKCHOM IUIAHUMETPUHM — aKcuoma
NapaJuIeIbHBIX NPAMBIX. 3JHaHUE MPU3HAKOB NapaJUIEIbHOCTH MPSIMBIX, CBOMCTB YIJIOB IPU IapajuleIbHbIX
OPSIMBIX M CEKYyILIEH HaXOAMUT 3aTEM IIMPOKOE NMPUMEHEHHME NPU U3YUYEHUU YETHIPEXYTOJbHUKOB, 000U
TPEYrOJIbBHUKOB, a TaKke B Kypce crepeoMmerpuu. [losToMy B XO4e peElIeHMs 3a1ad CIEeayeT yIelsATh
3HAUUTENbHOE BHUMaHHE (OPMHUPOBAHMIO YMEHHUH JI0Ka3blBaTh MapalieIbHOCTh JAHHBIX HPSIMBIX C
HCITOJIb30BAHUEM COOTBETCTBYIOLIUX MPU3HAKOB, HAXOANUTD YIJIbI IPU MApAJUIEIBHBIX MPSMBIX U CEKYIIEH.

B nanHoll TemMe paccmaTpuBaercs OfHA U3 Ba)KHEWIINX TEOpPEM Kypca — TEOopeMa O CyMME YIJIOB
TPEYroJIbHUKA. DJTa TeopemMa IMO3BOJSET MOJYYUTh BaXKHBIE CIIEJICTBHSI — CBOMCTBO BHEIIHETO yria
TPEYroJIbHUKA Y TTPU3HAK PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB.

B koH1le Tembl BBOJOUTCS MOHSTHE PACCTOSHUSA OT TOYKM A0 mpsiMold. [Ipum BBeIEeHUM NOHATHUSA
paccTOsIHUSA MEXY NapauleIbHBIMU MPSMBIMU Y Y4aIIuXcsl JOPMUPYETCS MPEACTABIEHUE O MapaliebHbIX
OPSAMBIX KaK paBHOOTCTOSALIMX JIPYT OT Jpyra, 4yTo OyJeT B JalbHEHIIEM HCIIONb30BaThCs s IPOBEICHUS
000CHOBaHUH B Kypce IUTAHUMETPUH U TIPU U3YUYCHUH CTEPEOMETPHUH.

4. I'eomeTpuyeckme MOCTPOCHHUS.

OxpyxHoctb. KacarenbHass K OKpY>KHOCTHU U ee cBoiicTBa. OKpYXHOCTb, ONUCaHHas OKOJIO
TpeyroiabHuka. OKpYyXHOCTh, BIUCAHHas B TpeyrojbHUK. CBONCTBa CEpEeMHHOIO MEpIEHANKYJsApa K
oTpe3ky. OCHOBHBIE 33/1a4U Ha MOCTPOEHUE C MTOMOIIBIO HUPKYJIIS U JIUHEHKH.

OcHOBHasi 1eJb: CUCTEMaTU3UPOBATh U PACHIMPHUTH 3HAHUSA Yy4YalIUXCsl O CBOWCTBaX OKPYKHOCTH;
chopMUpPOBATh YMEHHE pelIaTh MpOCTeHIIne 3a7jaui Ha TOCTPOEHHUE C MTOMOLIBIO IUPKYJIIS U TUHEHKH.

B nmaHHOW TeMe 0OTpabaThIBAlOTCS  BOMPOCHI  PABEHCTBA  PAJAMyCOB  OIHOM  OKPYXHOCTH,
NEPIEeHIUKYIIPHOCTH KacaTeNbHOW U paauyca, IMPOBEICHHOIO B TOUKY KacaHUs, IOJOKEHUS IEHTPOB
ONMCAHHOW OKOJIO TPEYTOJbHUKA U BIUCAHHOW B TPEYTOJIbHUK OKPYKHOCTEH.

3HauuTeNbHOE BHHUMaHUE B JaHHOW TeMe ynensercss (OPMUPOBAHUIO TNPAKTUUECKUX HABBIKOB
MOCTPOEHUN C TIOMOIIBIO [UPKYJISA Y JIMHEHKH TPU PEUICHUH MpocTermmx 3aaad. PopMUPYIOTCS YMEHHS,
CBSI3aHHBIE C BBIMOJIHEHUEM OCHOBHBIX IOCTPOCHHM, HEOOXOAMMBIX Ui pPEIIEeHUS KOMOWHUPOBAHHBIX



3anmay. [Ipu aTOM 3ama4a cuuTaeTcs peleHHOM, €CIIM YKa3aHa MOCIeI0BATEIIbHOCTh BBIMTOIHICMBIX OTIepaITiil
¥ JI0Ka3aHO, YTO ToJIydaeMasi TakuM 00pa3oM (urypa yJaoBICTBOPSET YCIOBHUIO 3a/1aUH.

5. IloBTOpEHUe.

Aareopa 8 kiaacc

1. PaniuonanbHbIe APOOH.
PanmonaneHas qpo6s. OCHOBHOE CBOMCTBO ApoOHU, COKpaleHue qpooeii. TokKaecTBeHHbIE
peoOpa3oBaHUs PAIIIOHATBHBIX BHIPAKECHUH.

OyHKIMs Y = K u ee rpaduk.
X

OcHoBHas1 HesIb: BbIPA0OTATh YMEHHE BHIIOJIHAThH TOXKAECTBEHHbIE IPEOOPA30BaHMsI pAllHOHATBHBIX
BBIPa)KCHU.

Tak kak qeHCTBUS C pallMOHAIBHBIMU JPOOSMHU CYIIECTBEHHBIM 00pa30M ONMHUPAIOTCS Ha JACUCTBUS C
MHOTOYJICHAMH, TO B HayaJie TEMbl HEOOXOJUMO MOBTOPUTH C YUaITUMHUCS MpeoOpa3zoBaHus IENbIX
BBIPAYKCHMUIA.

['maBHOE MecTO B 1TaHHOH TeMe 3aHMMAlOT AITOPUTMBbI JEHCTBUH ¢ IpoOsIMU. Yyaluecs JOIKHbI
[IOHUMAaTb, YTO CYMMY, Pa3HOCTh, IPOU3BEICHUE U YaCTHOE Jpo0eii BCeria MOKHO IPEJCTaBUTh B BUJIE
npo6u. [IpnobpeTaeMbie B JAHHOM TEME YMEHUS BBIMIOJHATH CJI0KECHNE, BHIYUTAHHE, YMHOKEHUE U JCTICHHUE
Apo0eit sIBIISIOTCS ONOPHBIMU B ITPE0Opa30oBaHUAX IPOOHBIX BeIpaskeHHH. [loaTOMyY UM cienyer ynenuThb
ocoboe BHuMaHue. HerenecooOpa3Ho nepexoauTb K KOMOMHUPOBAHHBIM 33/JaHUSIM Ha BCE JCHCTBUS C
ApoOsSMU MpEx/e, YeM OyAyT YCBOCHBI OCHOBHBIE aJITOPUTMBI. 3a/1aHUs Ha BCE IEHCTBUS C APOOSIMU HE
JOJKHBI OBITh M3JTUILIHE TPOMO3JIKUMU U TPYAOEMKUMH.

[Ipn HaxoxeHUM 3HaUEHUH Apo0eil Aar0TCs 3a/1aHus Ha BBIYUCIICHUS C TIOMOIIIbIO KalbKyJsTopa. B
JAHHOM TEME PaCIIUPSIOTCA CBEICHHS O CTATUCTUYECKUX XapaKTEPUCTUKAX. BBOOUTCSA NOHATHE CPEIHETO
FapMOHHUYECKOTO PsJia MOJIOKUTEIBHBIX YUCEIL.

. k
N3ydenne TeMbl 3aBepIIaeTCsl pACCMOTPEHHEM CBOMCTB rpaduka QyHKUUU Y = —.
X

2. KBaapaTHble KOPHU.

[Tonsitne 00 upparmoHambHBIX YHciax. OOIMe CBeIeHUS O JCHCTBUTENBHBIX uuciax. KBaapaTHBIHA
KopeHb. [loHATHE O HAXOXKIACHUH MPUOIMKEHHOTO 3HAYEHHS KBaJApaTHOro KopHs. CBOWMCTBAa KBaJapaTHBIX

KopHeii. [IpeoGpasoBaHis BHIPAKEHHI, CONEPIKAIIX KBaApaTHbIe KopHH. OYHKIWA Y =+/X ee cBoiicTBa H
rpaduk.

OcHOBHasl HeJIb: CUCTEMAaTU3UPOBATh CBEIECHUS O PAllMOHAJIBHBIX YMCIAX M JaTh MpeJCTaBIeHHE 00
UppalMOHANIBHBIX YHCIIAaX, PacHIMPUB TE€M CaMbIM TMOHATHE O YHCIE; BbIPadOTAaTh YMEHHE BBINOJIHSTDH
MpeoOpa30BaHUs BEIPAKEHUH, CoiepKaIUX KBaJApaTHbIE KOPHH.

B naHHO# TeMe ydamuecs MONy4aroT HadalbHOE MPEICTaBICHUE O MOHATUH JECHCTBUTEIBHOIO YHCHA.
C sTOlf Henbi0 000OMIAIOTCS M3BECTHBIE YYAlIMMCSA CBEJICHHMS O PALMOHAJBHBIX yuciax. [l BBeneHHA
MOHATHS UPPALIMOHAIIBHOTO YHCIIA UCIIONb3YETCsl NHTYUTHBHOE IIPEACTABICHUE O TOM, YTO KaKbIH OTPE30K
MMEeT JUIMHY WM IO0TOMY KaKIOM TOYKE KOOPAWHATHOM IIPSIMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3bIBaeTCsl, UTO CYIIECTBYIOT TOUKH, HE MMEIOLINE PAlMOHATIBHBIX abCIuce.

[Ipu BBeAeHUM MOHATHUS KOPHSA IMOJIE3HO O3HAKOMHUTH YYAIlUXCsl C HaXOXKICHHEM KOpHEH C MOMOIIbIO
KaJIbKYJISITOPA.

OCHOBHOE BHHMAaHHUE YHAEISIETCS MOHATHIO apU(METHUECKOro KBaJpPaTHOTO KOPHS M CBOHCTBaM
apu(MeTHyecKuX KBaJpaTHBIX KOpHeH. Jloka3bIBaroTCsi TEOpEMbl O KOpHE U3 MPOU3BEACHUS U Opobdu, a



TaKKe TOXKIECTBO +/a’ =|a, KOTOpbIE TIONY4aloT MPHUMEHEHHE B NpeoOpa3oBaHUSX BBIPAKCHUH,

COACpIKAIInX KBaAPAaTHLIC KOpHH. CHGI_[I/IaJIBHOe BHUMAHUC YACTACTCA 0CBO60)KI[CHI/IIO oT
a a

Vb’ Vb=

BBIpAXKXCHUA, COACPIKAIIKME KOPHHU, YaCTO HCIIOJB3YETCA KaK B CaMOM KYypCE aJIFC6pBI, TaK U B KypcCax
reoMETpHHU, anre6pbl W HaydaJl aHaJIn3a.

MPpaIMOHAILHOCTH B 3HAMEHATeNe JpoOU B BHIPAKEHHIX BUIA . YMeHue npeoOpa3oBbIBaTh

[Tpomomxkaercss paboTa MO pa3BUTHIO (PYHKIIMOHAIBHBIX MPEACTaBICHUN yJaruxcs. PaccmarpuBarorces
dymkims y = /X , ee cBoiicTBa u rpaduk. [Ipn u3ydeHnn GyHKIHEHE Y = /X MOKA3bIBACTCS €€ B3aMMOCBS3b

¢ byHkumeit Y = X%, rae X > 0.
3. KBaaparHbie ypaBHeHHS.

KBanpatHoe ypaBHenue. dopMyna KOpHEW KBaJpaTHOTO YpaBHEHUsA. PemieHune panuoHaIbHBIX
ypaBHeHuH. Pemienue 3amay, NpUBOJALIMX K KBAaAPAaTHbIM YPaBHEHUSM M IMPOCTEHIIMM palydOHAIbHBIM
YPaBHEHUSIM.

OcHoBHAas LeJIb: BEIPAa00OTAaTh YMEHHUS peIIaTh KBapaTHbIC YPAaBHEHHS U MPOCTEUIINE palliOHAIBHBIC
YPAaBHEHUS U IPUMEHSATH UX K PEIICHUIO 33]1a4.

B nHauane Tembl NPUBOAATCS NPUMEPHI PEILIEHUS HEMOJHBIX KBAJAPAaTHBIX YPAaBHEHUH. DTOT MaTepuall
cucreMaTusupyercs. PaccMaTpuBarOTCS  aIrOPUTMBl  PELICHUS HENOJHBIX KBAJPATHBIX YPaBHEHHUMU
Pa3IMYHOTO BUAA.

OcHOBHOE BHUMaHHUE CIEAYET YIEIUTh PEUICHUI0 YpaBHEHUU BUJA ax* +bx + ¢ =0,rtnea # 0, c
UCIONIb30BaHWEM (QopMynbl KOpHeW. B nmanHOW Teme ydamuecss 3HakomsTcs ¢ Qopmynamu Buera,
BBIPOKAIOIIMMHU CBSI3b MEXKIY KOPHSMH KBAJpAaTHOTO ypaBHEHUs H ero kKodddumuentamu. OHHU
WCIIONB3YIOTCA B JAJbHEHIIEM MPU JOKA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJAPATHOIO TpeXuwieHa Ha
JIMHEWHBIE MHOXKUTEIIH.

VYuyaiuecs: oBia/ieBal0T CIocoO0M pelieHUs APOOHBIX pallMOHAIBHBIX YPaBHEHUM, KOTOPBIN COCTOUT B
TOM, 4YTO PEIIEHHWE TAaKMX YPABHEHMHW CBOJUTCS K DPELIEHUIO COOTBETCTBYIOUIMX IIEJIBIX YPABHEHHH C
MOCJIEAYIOIUM UCKIOYEHUEM TOCTOPOHHUX KOPHEH.

I/I3yquHe }IaHHOﬁ TEMBI ITO3BOJISICT CYIICCTBCHHO PACIIHUPHUTE allrapar ypaBHeHHi/JI, HCIOJIB3YCMbBIX IJIA
pEeIICHUA TEKCTOBBIX 3a1a4.

4. HepaBencrBa.

UucnoBble HEpaBeHCTBA U UX CBOMCTBA. [[owieHHOE CIIOKEHHE M YMHOKEHHE YHCIIOBBIX HEPAaBEHCTB.
[TorpemHocTh ¥ TOUHOCTH NMPUOIMKEHUA. JINHElHbIe HepaBeHCTBA C OJIHOM MepeMEHHON U UX CUCTEMBI.

OcHoBHast HeJb: O3HAKOMUTH YydYallluXCsad C MNPUMEHCHHUEM HEPABCHCTB A OLCHKH 3HaYEHMI
BBIpa)KeHHfI, BLIpa6OTaTB YMCHUC pCUIATh JIMHEIHBIE HCPAaBCHCTBA C OJIHOH HepeMCHHOI‘;I N UX CUCTCMBEI.

CBoiicTBa YHUCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOpPOH OCHOBAHO pEIIeHUE JTUHEHHBIX
HEPABEHCTB C OJHOM mepeMeHHOU. TeopeMbl 0 MOYJIEHHOM CIOXEHUH MU YMHOXEHUH HEPAaBEHCTB HAXOIAT
MPUMEHEHUE TPU BBINOJIHEHUM MPOCTEHIINX YHMPa)KHEHUH Ha OIEHKY BBIPAXEHHH MO0 METOAY TpaHMII.
BBoasTcs HOHATHS aOCONMIOTHOM MOTPEIHOCTH U TOYHOCTH PUOIMKEHUS, OTHOCUTEIBHON OTPEITHOCTH.

YMeHus MpOBOAUTH JAECAYKTHBHBIE PACCYXACHHSI TOJIY4alOT pa3BUTHE KaK MpH J0Ka3aTeNbCTBAX
YKa3aHHBIX TEOPEM, TaK U MPH BBINOJIHEHNUHU YIIPaXKHEHUN Ha J10Ka3aTeIbCTBA HEPABEHCTB.

B cBA3u C pelieHHEM JMHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM JAeTCs MOHSATHE O YUCIIOBBIX
MMPOMEXKYTKaX, BBOASATCS COOTBETCTBYIOIINE HA3BAHUSA U 0003HAUCHUS. PacCMOTpEHUIO CUCTEM HEPaBEHCTB
C OJIHOH MEepPEeMEHHOH MPEeIIIeCTBYeT 03HAKOMJICHHE YUYAIIUXCs C MOHATUSAMU MepeceueHuss U 00beIUHEHUS
MHOECTB.



[Ipu pemieHUH HEPAaBEHCTB HCMOJB3YIOTCS CBOMCTBA PAaBHOCHUJIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bACHAIOTCA Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMAaHUE CIEAYEeT YACIUTh OTpabOTKe YMEHUS peuaTh
npocTeifiie HepaBeHCeTBa Buaa ax>h, ax<b, ocranoBuBIIKCh crienranbHO Ha citydae, koraa a<0.

B »T0ii Teme paccMarpuBaeTcs TaKKE pELICHUE CHCTEM JBYX JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIEC 3alIUCAHbI B BUJIE ABOMHBIX HEPABEHCTB.

5. CreneHn ¢ meJabIM IOKa3aTeJIeM. JJIeMeHThI CTATUCTHKH.

Crenenb ¢ 1eNbIM MokazareneMm u e€ cBoiicTBa. CTanmapTHbIA BuA umcia. HaganbHbie cBeAeHUS 00
OpraHu3alu CTATUCTHYECKUX UCCIICIOBAHUM.

OcHoBHasi Hesb: BbIpa0OTaTh yMEHUE NPUMEHATH CBOMCTBA CTENEHH C LEJIbIM I0Ka3aTesleM B
BBIUUCIICHUSIX U MpeoOpa3oBaHusAX, chopMUpoBaTh HayalbHBIE MPEICTABICHHUS O COOpe W TIPYNIHUPOBKE
CTaTUCTUYECKUX JAHHBIX, X HAIISJIHON MHTEPIPETALUH.

B 3100t TeMe GpopMynupyroTCS CBOMCTBA CTENEHU C LIENbIM MOKa3aTeneM. MeToJl 10Ka3aTeabCTBa dTUX
CBOMCTB IOKa3bIBACTCA HA IPUMEPE YMHOXKEHHUS CTEIICHEH ¢ OJMHAKOBBIMU OCHOBAHMAMH. [laeTcs nonsaTue
O 3alKCH YWCIIa B CTAaHAAPTHOM BHJE. [IpUBOISATCS MpUMEpHl MCIOJIB30BAHUS TAKOW 3alUCH B (HU3UKE,
TEXHUKE U IPYTUX 00JacTAX 3HAHUH.

VYyamuecss 1mojiyyaroT HadalbHble NPEACTABICHUS 00 OpraHu3alM CTAaTUCTMYECKUX MHCCIIEIOBaHUIL.
OHM 3HAKOMATCA C TMOHATUSMU TIEHEpaJbHOW M BBIOOPOYHOHN COBOKYNMHOCTH. IIpuBoasTCS mHpHUMEpHI
IPEJCTAaBICHNUS CTaTUCTUYECKUX JAHHBIX B BHJE TaOJMIl YAaCTOT M OTHOCHUTENBHBIX YacTOT. Y4Yalumcs
IpeyiaraloTcs 3aJaHusl Ha HaXOXJACHHWE MO TaOJuIEe YacTOT TaKUX CTATUCTHMUECKHUX XapaKTEPUCTHUK, Kak
cpeaHee apudMeTHueckoe, pasMax M Moja. PaccmarpuBaeTrcs BOIPOC O HarfsAHOM HMHTEpIpeTaluu
cratuctuyecko  uHpopManuu. UM3BecTHble  ydamuMmcsi  crocoObl  HArisAHOrO  IPEICTaBJICHUS
CTaTUCTMYECKUX JTAHHBIX C MIOMOLIbIO CTOJI0YATHIX U KPYTOBBIX JWArpaMM pacIIUpsIIOTCS 3a CUET BBEJICHUS
TaKuX IOHATHUN, KaK IIOJIMTOH U TUCTOTpaMMa.

6. IToBTOpenue.

OcHoBHas1 HeJb: NMOBTOpEHUE, 0000IIEHNE M CHUCTEMAaTH3alMs 3HAHWM, YMEHUH M HaBBIKOB 3a KypcC
anreOpsl 8 Kiacca.

I'eomeTpus 8 KJjace

1. YeTbIpéxyroabHUKH.

Omnpenenenne yerbipexyrosibHuka. [lapamnenorpamm u ero cpoiictBa IIpusHaku mnapamienorpamma.
[IpsimoyronbHUK, poMO, kBaapaT M ux cBoicTBa. Teopema ®aneca. CpenHsis JHHUS TPEYroJbHUKA.
Tpaneuus. Cpennsis nuaus Tpaneuny. [IponoprunoHanbHbIe OTPE3KH.

OCHOBHaﬁ neJdb: IaTb y‘-IaHH/IMCﬂ CI/ICTeMaTI/I?)I/IpOBaHHI)Ie CBCIACHUA O ‘—IeTBIpeXYFOJ'II)HI/IKaX U HUX
CBOWCTBAX.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JaHHOM TEMbI MPOBOJSATCS C OMOPOM Ha MPU3HAKU PAaBEHCTBA
TPEYTrOJIbHUKOB, KOTOPBIE MCIOJIB3YIOTCS M TIPH PEIIEHUU 3a7a4 B COBOKYITHOCTH C NMPUMEHEHHEM HOBBIX
Teopetudecknux ¢aktoB. [loaTomMy H3yueHHE TEMBI MOXKHO OpPraHH30BaTh KaK IMpolecc 0000IIeHUs u
CUCTeMAaTH3allui 3HAaHUM Y4YaluXxcs O CBOMCTBaX TPEYroJbHUKOB, OCYIIECTBUB IEPEHOC YCBOEHHBIX
METOJIOB Ha HOBBIM OOBEKT U3YUECHHUS.

BBoaumble npu M3y4yEHUM TEMBI CBEICHMS O Pa3jIMYHBIX BUAAX UYETHIPEXYTOJIBHUKOB U MX CBOWMCTBAxX
WUTPAIOT BKHYIO POJIb B U3YUYEHHMH MOCIEAYIOMIEero Mmatepraia. OCHOBHOE BHUMAHHE CIEAyeT HAPAaBUTh Ha
pemeHust 3a7ady, B XOJe KOTOPbIX OTpPabaThIBAIOTCS MPAKTHUYECKUE YMEHHUS HpPUMEHSITh CBOWCTBA M
MPU3HAKU MapajieiorpaMMa U €ro YaCTHBIX BHJIOB, HEOOXOUMBIE JIJIsl PACTIO3HABAHUS KOHKPETHBIX BUIOB
YETBIPEXYTOJIbBHUKOB U BBIYUCIICHUS UX DJIEMEHTOB.



PaccmarpuBaemass B Teme Teopema Parneca (TeopeMa O TMPOMOPLUUOHATIBHBIX OTpE3Kax) Hrpaer
BCIIOMOTaTeNIbHYI0 POJb B IOCTPOCHHHM Kypca. BocmpousBeneHHs ee 0Ka3aTeabCTBa HE00sA3aTeabHO
TpeboBath oT y4anmxcs. [Ipumepom nmpumeHeHus teopembl Daneca SIBISETCS T0KA3aTEIbCTBO TEOPEMBI O
cpenHell TMHUM TpeyrojbHuKa. Teopema o MponopLUUOHAIBHBIX OTPE3KaX HCIOIb3YeTCs B J10KAa3aTEIbCTBE
TEOPEMBbI O KOCHHYCE YIJIa MPSIMOYTOJIbHOT'O TPEYTOJIbHHKA.

2. Teopema IIudaropa.

CuHyC, KOCMHYC W TaHT€HC OCTpPOro yrja MpsMOYrojibHOro TtpeyroibHuka. Teopema Iludaropa.
HepasenctBo tpeyronpHuka. lleprnenaukynsap u HakinoHHass. COOTHOIIEHNE MEKIY CTOPOHAMU U YIJIaMH B
IIPSIMOYTOJIBHOM TPEYroJIbHUKE. 3HAUE€HUsI CUHYCA, KOCUHYCa U TAHI'€HCAa HEKOTOPBIX YIJIOB.

OcHoBHas1 Heab: chOopMHUPOBATH anmapaT PeHIeHUs MPSMOYTOJIbHBIX TPEYrOoJbHUKOB, HEOOXOIUMBIN
JUTSL BBIYMCIICHUS DJIEMEHTOB F€OMETPHUECKUX (UTYpP Ha IUIOCKOCTH U B IPOCTPAHCTBE.

N3zyuenne teopemsl [Indaropa mo3BosseT CymecTBeHHO paCIIUPUTh KPYT TEOMETPHUECKUX 33/1a4, 1aBast
BMECTE C IIPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB JOCTATOYHO MOLIHBIN anmapar peuieHus 3a1ad.

bonpmoe BHMMaHHE B I[aHHOf/'I TEMEC YACIIACTCA BOIIPOCaM, CBA3AHHBIM C PCIICHUEM HPSAMOYIOJIBHBIX
TPEYIrOJIbHUKOB. I[J'IH 9TOI'O H606XOI[I/IMO MMPOYHOC YCBOCHHC OHpGI[CJ'ICHI/Iﬁ CHHYCa, KOCMHYCAa W TAHI'CHCA
OCTporo yria,

B xone pemenus 3amad yCBauBarOTCSl OCHOBHBIE AITOPUTMBbI PEIICHUS PSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
IPY MIPOBEIECHUN NPAKTUYECKUX BBIYMCICHHN BBIPAOATHIBAIOTCS HABBIKM HAXOXIEHHS C IOMOIIBbIO TaOIHI
WIN KaJIbKYJISTOPOB 3HAYCHUH CHHYCA, KOCHHYCA U TAaHTEHCa yTJia, a B Psiie 3a7a4 UCIOJIb3YIOTCS 3HAUCHUS
CHHYCa, KOCHHYca 1 TaHreHca yriaos 30°, 45, 60°.

CooTBeTcTBYIOIIME YMEHMS SBIAIOTCS ONOPHBIMU Il PELICHMS BBIYMCIUTENBHBIX 3aad U
JI0Ka3aTeNIbCTB psiZia TEOPEM B Kypce IJIaHUMETp U Pl u crepeoMerpun. Kpome Toro, oHu UCTIONB3YIOTCS U B
Kypce ¢usuxu. IToaTomMy HEoOXOaUMO NOOUTHCS MPOUYHBIX HABBIKOB MPAKTUYECKOTO MPUMEHEHHs 3TUX
(akTOB B pELICHUH BBIUYMCIUTEIbHBIX 3aa4. [Ipy n3ydeHnn 1aHHOM TeMbl HIMPOKO MCHOIB3YIOTCS U MOTY-
YaloT JalbHeillllee pa3BUTHE TaKHe HABBIKM M ajreOpalyeckue YMEHHUs ydyallluxcs, Kak pellieHue
KBaJIpaTHBIX YpaBHEHHH, N3BJI€UCHHE KBaJPAaTHBIX KOPHEH, MpeoOpazoBaHUs alreOpanyeckux ypaBHEHUH.

B koHIlEe TeMBI pacCMaTpHBAaEeTCs TEOpPEMa O HEPABEHCTBE TPEYrOJIBHMKA. T€M CaMbIM IONOJIHSIOTCS
3HAHUS yJalluxcs O CBOMCTBaX pacCTOSHUN MexIy Toukamu. Hambonee BaXKHBIM C MPAKTHYECKON TOUKH
3pEHMs SBISAETCSA Cily4yad, KOrJa JaHHbIE TOYKM HE JIEKaT Ha OJHOM IIPSAMOM, T. €. CBOMCTBO CTOpPOH
TpeyroJibHUKa. Ero mosie3Ho 3akpenuTb Ha psae NpUMEpoB. B TO ke BpeMs BOCIPOU3BENCHUS JN10-
Ka3aTeJIbCTBA TEOPEMBI MOXHO OT yJaluXcsi He TpeOOBaTh.

3. lekapTOBBI KOOPIMHATHI HA MJIOCKOCTH.

[IpssmoyronbHasi cucteMa KOOpIMHAT Ha IUIocKocTH. KoopamHatel cepeauHbl oTpe3ka. PaccrosHue
MEXy TOYKaMU. YpaBHEHHUsS MpsIMON U OKpyXHOCTH. KoopanHaTel Touku nepeceueHus: npsmbix. ['padux
nuHerHol (yHkiuu. Ilepeceyenue npsaMoil ¢ OKpykHOCTbIO. CHHYC, KOCUHYC W TaHreHc yrioB oT 0° 1o
180°.

OcHoBHasi meab: O0OOHMIMTH M CHUCTEMATHU3UPOBATH IMPEJICTABICHUS Yy4YalllUXCs O JIEKapTOBBIX
KOOp/MHATax; pa3BUThb yMEHHE NPUMEHATh aireOpanyeckuil ammapar NpU PEIIeHUH T'eOMETPHYECKUX
3az1ad.

B Havase Tembl BBOAUTCS OIPEICICHHUE JIEKAPTOBBIX KOOPAHWHAT, BBIBOISATCS (bopMyJILI s
HaxXOXJCHHAA KOOPAMHATBI CEpPEAMHBl OTpe3Ka W pacCTOSHUSA MEXAY ToukamHu. PaccmarpuBarorcs
YpaBHEHHsI OKPYKHOCTH U IPSMOM U CIIOCOOBI HAXOXKCHUS C MX MOMOILBIO KOOPJMHAT TOUKH IEePECeUCHUs
IIPSIMBIX, IPSIMOM C OKPYKHOCTBIO.

B nannoil Teme nemoHcTpupyercs 3()(QEKTUBHOCTH MpPUMEHEHHsS (QOpMyJd A KOOpAMHAT CEpeIUHbI
OTpE3Ka, PacCTOSIHUSI MEXly TOUKaMH, YPaBHEHUI OKPYKHOCTU U IPSIMON B KOHKPETHBIX T€OMETPUUECKUX



3a/layax, TEM CaMBbIM JIae€TCsl MpPEACTaBlIeHUE 00 M3YyYCHHH T'€OMETPUUYECKUX (PUTYP C MOMOIIBI0 METOJOB
areOphl.

4. IBuxenne.

JIBukeHue u ero cpoiictBa. CHMMETpHsI OTHOCUTENIBHO TOUKM M mIpsmoi. IloBopor. IlapannenbHbiit
nepeHoc u ero cBoiicta. [loHsTHE O paBeHCTBE HUTYD.

OcHoBHas HeJIb: ITIO3HAKOMUTDH yHalllUuXCs ¢ IpUMEpaMu reOMCTPUICCKUX Hp606pa30BaHHfI.

ITockonbKy B NanbHEMIIEM ABM)KEHHs HE NPUMEHSIOTCA B KAa4eCTBE ammapara JJIsi pPelleHHUs 3a4ad U
U3JIOKEHUSI TEOPUH, MOKHO PEKOMEHJIOBaTh M3Y4CHUE MaTepHalla B 03HAKOMUTEIBHOM IOpPSIKE, T.€. HE
TpeOOBaTh OT y4allluXCs BOCHPOM3BEACHUS J0Ka3aTelabCTB, OJHAKO OCHOBHBIE MOHATHS — CHUMMETPUS
OTHOCHUTEIIBHO TOYKU M IPSAMOMW, MAPAJUICIBHBIA IIEPEHOC — Yydalluecs IOJDKHBI YCBOUTb HAa YpPOBHE
IIPAKTHYECKUX TPUMEHEHHMN.

5. BekTopshl.

Bekrop. AGcoinoTHas BeJIMYMHA U HallpaBlieHWe BekTopa. PaBeHcTBo BekTOpoB. Koopaunarel BekTopa.
CrnoxeHue BEKTOPOB M €ro CBOWCTBA. YMHOXKEHHE BeKTopa Ha uucio. [KomnuHeapHble BEKTOpHI. |
CkansipHO€ MPOM3BEICHUE BEKTOPOB. YTOI Mexay BekTopamu. [[Ipoekius Ha ock. Pa3noxkenue BekTopa 1mo
KOOPJMHATHBIM OCSIM. |

OcHoBHAafl eJb: T03HAKOMHTh yqamuxces € 3JIEMCHTaAMU BeKTOpHOﬁ anre6pL1 U UX IPUMCHCHUCM JJIA
peICHUA TCOMCTPHUUCCKUX 3a1aY; C(bOpMI/IpOBaTB YMCHHUEC TPOU3BOJUTH OII€pAlIU HAJl BEKTOPpaMHU.

OcHOBHOE BHUMaHUE CIEAYET yAETUTh GOPMUPOBAHUIO MPAKTUYECKUX YMEHUHN y4alluXcsl, CBA3aHHBIX C
BBIUMCIIEHUEM KOOPAMHAT BEKTOPA, €ro aOCONIOTHOM BEIMUYUHBI, BBHIIOJHEHHUEM CJIOXKEHUS M BBIYMTAHUS
BEKTOPOB, YMHO)KEHHs BEKTOpa Ha uucio. Hapsaay ¢ onepanusMu HaJl BEKTOpaMU B KOOPAWHATHOW (opme
CllelyeT yAeIUTh OOJbIIOe BHUMAHME ONepalusM B reomerpuueckoi ¢opme. JlelicTBUs Hall BEKTOpaMH B
KOOPJMHATHOM M I€OMETPUUYECKON (opMax HCHOJB3YIOTCS MpU NapajuieIbHOM H3YYEHMHM Kypca (DU3HKH.
3HaHUS O BEKTOPHBIX BEJIMYMHAX, NPUOOpETEHHbIE HA ypoKaX (PM3MKH, MOTYT OBITh HCIIOJIb30BaHbI JJIS
MOTHUBHPOBAHHOI'O BBEICHMS HA IPEIMETHON OCHOBE PsiZla OCHOBHBIX IIOHATHI TEMBI.

6. IToBTOopenue. Pemenue 3agay.

OcHoBHasl LeIb: IMOBTOPCHHC, O606H_ICHI/Ie n cucreMarTrusanua 3HaHI/II71, y'MeHI/Iﬁ U HAaBBIKOB 3a KYypC
reomMeTpun 8 kiacca.

AJjareopa 9 kiaacc

1. CpoiicTBa dpynkumii. KBagparuunas pyHkums.

Oynkuus. CpoiictBa ¢yHkumid. KBaapaTHeiii Tpéxunen. PasnojkeHne kBajpaTHOro TpéxuiieHa Ha
MHOXUTENHU. DyHKIHS Y = ax® + bx + c, eé cBoiicTBa 1 rpaduk. CteneHHas QyHKIUS.

OcHOBHasi LeJIb: PACIIMPUTh CBEACHUS O CBOMCTBAaX (YHKIMI, O3HAKOMUTH YYALIUXCS CO
CBOWCTBaMHM U TpapUKOM KBaJPaTHUHON ()YHKIIMH.

B Hawane Tembl cHUCTeMaTH3UPYIOTCA CBeleHHUA O (YHKIMAX. [IOBTOPSIOTCS OCHOBHBIE MOHSTHS:
¢byHKIMSA, apryMeHT, o0JacTh omnpeneneHus: (GyHKUuM, Tpaguk. JlaloTCs TOHATHS O BO3pacTaHUM H
yObIBaHUU (PYHKIIMH, TPOMEKYTKAX 3HAKOIIOCTOSIHCTBA. TeM caMbIM co3faercs 6a3a AJisi yCBOCHHS CBOMCTB
KBaJpaTUYHOM M CTerneHHOW (YHKIMH, a Takxke Ui JanbHeiimero yriyOneHus (yHKIMOHAIBHBIX
IPECTaBICHUN IPU U3YyYEHNUHN Kypca anreOpsl M Hayasl aHaIu3a.



[ToArOTOBUTENBHBIM IIATOM K HW3YYEHHIO CBOWCTB KBAJAPAaTUYHON (YHKIUU SIBISETCS TaKxKe
paccMOTpeHHe BOIpoca O KBaJpaTHOM TPEXUWIEHE U €ro KOPHSX, BbIACICHUH KBaJpaTa JBy4JeHa U3 KBaJ-
paTHOro TpEXUiieHa, pa3oKEHUHU KBAJIPaTHOTO TPEXUICHA Ha MHOXKUTEIIH.

V3yueHne KBagpaTHIHON (YHKIMH HAYMHACTCS C PACCMOTPEHHS (YHKIMH y=ax’, eé CBOHCTB M
ocobenHoCTell rpaduKa, a TAKKe APYTHX YACTHBIX BHIOB KBAAPATHUHONW (YHKIWMH — (YHKIH y=ax>+n,
y=a(x-Mm)?. DTH CBEICHUS HCIIOIB3YIOTCS TPH W3YYEHHH CBOCTB KBAAPATHIHON (DYHKIHMH OOIIEr0 BHIA.
BaxHo, 4T0GbI 06YYAIONMEcs TOHSUTH, 9T0 TpaduKk GYHKIMK y = ax’ + DX + ¢ MOXKeT GbITh MOMydeH W3
rpaduka QYHKIMH y = ax’ ¢ TOMOIIBIO JBYX MAPAIUICHBHBIX IepeHocoB. IIpuéMbI mocTpoeHHs rpaduKa
dyHKImE y = ax’ + bx + ¢ 0TpabaTHIBAIOTCA HA KOHKPETHBIX MpHMepax. IIpH 9TOM 0coG0e BHHMAHHE
CIIeAYeT yACIUTh (POPMUPOBAHHIO Y OOYUAIOIIUXCSA YMEHUS YKa3bIBaTh KOOPAMHATHI BEPIIUHBI MapadoIbL,
ee 0Ch CHMMETpPHH, HallpaBJICHHE BETBEH mapaboJbL.

[lpy w3ydeHUM OHTOH TEMBbl JNalbHEHIIEEe pa3BUTHE IOJIy4aeT YMEHHE HaXOIUTh IO TpaduKy
IIPOMEKYTKHM BO3pacTaHUs M YObIBaHMs (DYHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (DYHKLHUS COXpaHSET
3HaK.

Vuaiuecss 3HAKOMATCA CO CBOWCTBAMM CTEHEHHONW (YHKIMH y=X" IIpH YETHOM M HEYETHOM
HaTypallbHOM IIOKa3arene N.. BBoauTcs NOHATHE KOpHA N-M CTENEHH. Ydaluecs NODKHBI IIOHMMATh

cMbICH 3anmceil Buma 3Y-27, i8l. OHM MOJNyYarOT NPEACTABICHME O HAXOKICHMH 3HAYEHUH KOPHS C
MOMOIIBIO KaJbKYIATOPa, IPUYEM BhIPAOOTKA COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTcs.

2. YpaBHeHHUs] M HEPABEHCTBA € O/HOI NepeMeHHO.

Llenbie ypaBHeHHs. [[poOHBIE palMoHallbHBIE ypaBHEHHsS. HepaBeHCTBa BTOPOM CTENEHH C OJHOM
NepeMeHHON. MeTo MHTEPBAJIOB.

OcHOBHasi WeJb: CHCTEMaTU3HpPOBAaTh M OOOOIIUTH CBEIACHUS O PEIIEHUH LENbIX U JIPOOHBIX
palMoHaNbHBIX YpaBHEHMH ¢ 0fHOI nepemenHoi. ChopMUpoBaTh yMEHUE pellaTh HEPABEHCTBA BHUJIA

ax2+bx+c>OI/IJII/Iax2+bx+c<0,rnea¢0.

B »To#1 Teme 3aBepliaeTcs M3ydeHUE palMOHAIBHBIX YPABHEHUN C OJHOW NMEPEMEHHOW. B cBs3M ¢
3TUM TPOBOAUTCS HEKOTOpoe 000OIIeHHe U yriIyOlieHHue CBEJAeHH 00 ypaBHEHHsX. BBOIATCS MOHSATHS
[[EJIOT0 PAIMOHAIBHOTO YpaBHEHUS M ero creneHu. OOydarompecs 3HAKOMSTCS C PEUICHHEM YpaBHEHHA
TPETbEN CTENEHW M YETBEPTOM CTEIEHUW C IIOMOLIBIO PA3JIOKEHHS HA MHOXUTEIM W BBEICHUS
BCIIOMOTaTeJIbHONM IEepeMEHHON. MeToq pemeHnus ypaBHEHUM IIyTEM BBEICHUS BCIIOMOIaTEIbHBIX
MEePEMEHHBIX OYyJEeT NIMPOKO MCIOJIB30BAThCA B JaJIbHEHIIEM TMPU PEIICHUH TPUTOHOMETPHYECKUX,
Jorapu(MHUYECKUX U IPYTUX BUIOB YPaBHECHUM.

Pacmupsitorcst  cBeleHHsT O pEIICHHH JPOOHBIX pallMOHANBHBIX ypaBHeHHH. OOydarornuecs
3HAKOMSATCA C HEKOTOPBHIMH CIIENUAIBHBIMU TPUEMAMM PEIICHUS TAKUX YPABHEHHIA.

PopMHUpOBaHHE YMEHUI pelllaTh HEPABEHCTBA BUIA ax® + bx + ¢ >0 wm ax” + bx + ¢ <0, rme a # 0,
OCYILIECTBIISICTCS C ONOPOH Ha CBeACHUsA O rpaduke KBaJpaTUYHOM (QyHKIMM (HampaBieHHE BETBEH
mapaboJIbl, €€ PacoI0KEHNE OTHOCUTEIBHO och OX).

OOyyaronuecss 3HAKOMSITCSI ¢ METOJIOM MHTEPBAJIOB, C TOMOIIBI0 KOTOPOTO PEIIAOTCSI HECTIOKHBIE
paloHaIbHbIe HEPAaBEHCTBA.

3. YpaBHeHHsI H HEPaBEHCTBA C IBYMs IlepeMEeHHbIMH.



YpaBHeHHE ¢ IBYMs TIEpeMEHHBIMH U ero rpaduk. CucTeMbl ypaBHEHHU BTOPOU CTeNieHU. PereHue
3aa4 C MOMOUIbI0 CHCTEM YpaBHEHHMM BTOpoil crtemeHu. HepaBeHCTBa ¢ NIByMsI MEpEeMEHHBIMU M UX
CUCTEMBI.

OcHoBHasi 1eJib: BbIpabOTaTh YMEHHE pelIaTh MPOCTEHINNE CHCTEMBI, COJIEp)Kallie YypaBHEHHE
BTOPOI CTENEHU C IBYMS IEPEMEHHBIMH, U TEKCTOBBIE 337]a4 C IIOMOIIBbIO COCTABICHUS TAKUX CUCTEM.

B nanHoii Teme 3aBepiiaeTcs M3y4e€HHE CHCTEM YypaBHEHUH C JOBYyMs nepeMeHHbIMU. OCHOBHOE
BHHUMaHUE YJENseTcsd CHUCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUU MEpPBOW CTENEHH, a JPYroe BTOPOM.
W3BecTHBIN yyamuMmcs croco0 MOJCTAaHOBKM HAaXOAMT 3/1€Ch JalibHEWIIee MpPUMEHEHHE M T03BOJISET
CBOJMTH PEILICHUE TAKMX CUCTEM K PEUICHUIO0 KBAIPAaTHOTO YPaBHEHUS.

O3zHakoMJIeHHE 00YyYaroMXCs ¢ IPUMEpPaMU CUCTEM YPaBHEHUI C IBYMs IEpEMEHHBIMU, B KOTOPBIX
o0a ypaBHEHHUS BTOPOH CTENEHH, JOJDKHO OCYIIECTBIATHCA C JIOCTATOYHOH OCTOPOXKHOCTBIO U
OTPaHUYUBATHCS MPOCTEHIIMMU TIPUMEPAMH.

[TpuBneueHre M3BECTHBIX ydYalIUMcA TIpadUKOB IO3BOJSET INPHUBECTH HPUMEpPHI TpaduyuecKoro
pemieHust cucreM ypaBHeHMH. C moMolpl0 rpadUyecKux HpeACTaBICHUH MOXKHO HArJIIJHO I0Ka3aTh
YYAIIUMCsl, YTO CUCTEMBI IBYX YPABHEHMH C IBYMsI IEPEMEHHBIMHA BTOPOM CTENIEHU MOT'YT UMETh OJHO, [1Ba,
TPH, YETBIPE PELICHUS WIN HE UMETh PEICHUM.

PaBpa6OTaHHbII>'I MaTeMaTU4YeCKU arrapar IMO3BOJIACT CYHICCTBCHHO  paCHIMPUTB  KJIACC
COACPIKATCIIbHBIX TCKCTOBBIX 3a/1a4, pCIIaCMbIX C IOMOIIbIO CUCTEM ypaBHeHHﬁ.

W3yyenue TeMbl 3aBEpIIACTCS BBEICHUEM ITOHATUN HEPABEHCTBA C IBYMs NIEPEMEHHBIMU U CUCTEMBI
HEpPaBEHCTB C JBYMs InepeMeHHbIMH. CBelneHus o Trpadukax YpaBHEHHM C JByMS I€pEeMEHHBIMU
HCIIONIB3YIOTCA NPH WIIIOCTPALlMA MHOYKECTB PEHICHUWH HEKOTOPBIX IPOCTEMIINX HEPABEHCTB C JBYMS
IIEPEMEHHBIMU U UX CHCTEM.

4. Tlporpeccum.

ApI/Iq)MeTI/I‘leCKaH 1 IrCOMETpUUCCKaA NPOIrpeCCUH. (DOpMyJIBI N-TO 4JI€HAa U CYMMBI IIEPBBIX N YJICHOB
IMporpeccuu. beckoneuno Y6BIBaIOH_[a$[ TCOMETPHUUICCKAA MMPOTPECCHUsl.

OcHOBHasi HeJb: JaThb MOHATUS 00 apuMeTHUecKo U TeoMEeTpUYEeCKOH Mporpeccusx Kak
YHCIIOBBIX MOCIIEOBATEIBHOCTAX 0COO0r0 BUA.

ITpu n3y4eHUH TEMBbI BBOAUTCS MOHSITHE MOCIEN0BATENBHOCTH, Pa3bsCHAETCS CMBICI TEPMUHA «N-I
YjieH T0CIEe0BaTeIbHOCTHY, BbIpa0aThIBAeTCs yMEHHE HCIOIb30BaTh HHAEKCHOE O00O03HaueHue. OTH
CBEJICHUSI HOCSAT BCIIOMOTATEIbHBIN XapakTep M MCIONB3YIOTCA [UId M3y4eHHS apHU(PMETH4ecKoil U
FE€OMETPUYECKON ITPOTPECCUM.

Pabora ¢ ¢opmynamu N-ro uieHa W CyMMbI IEPBBIX N YJIEHOB IMPOrPECCHU, MOMHUMO CBOETO
OCHOBHOT'O HAa3HA4YeHHs, IO3BOJIIET HEOJHOKPATHO BO3BpALIAThCS K BBIYMCICHHUSM, TOXJIECTBEHHBIM
peoOpa3oBaHusAM, PEILICHUIO YPaBHEHUH, HEPABEHCTB, CCTEM.

PaccmarpuBaioTcss  XapakTepUCTHYECKHME  CBOWCTBA  apu(METHYECKOW H  T'eOMETPHYECKOi
IIPOrPECCUH, UTO MO3BOJIIET PACIIUPUTH KPYT IIPEAIaracMbIX 3a1a4.

5. JJ1eMeHTbl KOMOMHATOPUKH U TEOPHH BEPOSITHOCTEH.

KomOunaTtopHoe npaBuiio ymMHOKeHus. IlepectraHoBku, pa3merieHus, couetanus. OTHOCUTEIbHAs
4acTOTa U BEPOSATHOCTH CIyYaHOTO COOBITHS.



OcHoBHAasl 1eJb: 03HAKOMHTH ydamuxcs € IMOHATUSAMH IIEPECTAHOBKH, pa3sMCIICHUA, COUCTAaHUA U
COOTBCTCTBYIOIIIUMHU q)OpMy.HaMI/I I ImoAcYe€Ta HUX 4YucCiia, BBECTHU IIOHATHA OTHOCUTEIHLHON YacTOTHl U
BEPOATHOCTH CHy‘l&ﬁHOFO COOBITHSL.

N3yuenne TemMbl HAYMHAETCS C PEHICHHS 3a7a4, B KOTOPBIX TPEOYETCS COCTaBUTh T€ WM HHBIC
KOMOWHAIIMKM 3JIEMEHTOB HW. IMOJCYMTATh MX YUCI0. Pa3bsicHAeTCS KOMOMHATOPHOE NPABUIIO YMHOXKCHHS,
KOTOPOE HUCIOJIHATCS B JAIbHEHIIIEM P BBIBOEC POPMYI JIJIs TTOICYETA YUCIIA IEPECTAHOBOK, Pa3MEIICHHIA
M COUCTaHMM.

[Tpy m3ydeHUH NAaHHOTO MaTepuana HeoOXOAMMO OOpaTHTh BHUMaHHE OOYUYAIOIIMXCS HA pa3lindyue
MOHATHIA «pa3MEIICHUE» M «COUYeTaHwe», cPOpMHUpPOBATH Yy HHUX yMEHHE OINPEACIsATh, O KAaKOM BHJIC
KOMOMHAIMIA UJET Pedb B 3a/1a4e.

B nanHO#l Teme ywammecs 3HaAKOMATCS C HayalbHBIMHU CBEICHUSMHU U3 TEOPUM BEPOSTHOCTEH.
BBonsTcss moOHATHUS «ciaydailHOE€ COOBITHE», «OTHOCHUTEIbHAs 4YacTOTa», «BEPOSITHOCTh ClIy4ailHOIro
coObITHS». PaccMaTprBarOTCsl CTATUCTHYECKUI M KIIACCHYECKUH TOJXOMBI K OIPEICIICHUIO BEPOSTHOCTH
ciyqaiiHOro coObITus. BaxkHo oOparuTh BHUMaHUE OOY4YarOIIMXCS HA TO, YTO KJIACCHYECKOE ONpEeIICHHE
BEPOATHOCTH MOKHO NPUMEHATH TOJIBKO K TaKUM MOJEJSM pEalbHbIX COOBITHM, B KOTOPBHIX BCE HUCXOJIbI
SBJISIIOTCS] PABHOBO3MOKHBIMHU.

6. IToBTOpenue.

I'eomeTpus 9 KJjaace

1. llonoOue ¢uryp.

[lonsiTne o romoretun u noxodbun ¢uryp. Ilogobue TtpeyroabHukoB. IlpuzHakum mnomgoOus
TpeyrojibHUKOB. [logobue MpsIMOYroibHBIX TPEYroJIbHUKOB. lleHTpanbHble M BIUCAHHBIE YIJBl U UX
CBOMCTBA.

OcHoBHas1 HeJIb: YCBOUTD MIPU3HAKU MTOI00US TPEYTOJIbHUKOB M OTPabOTaTh HABbIKK MX IPUMEHEHUS.

JlanHast TemMa (akTUYECKH 3aBepIIACT W3y4YEHHE IIaBHEHWIIMX BOIPOCOB Kypca I€OMETPHUM: MPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, CyMMa YIJOB TpeyrojbHHKa, Teopema Iludaropa. CpoiicTBa mMOA00HBIX
TPEYTOJHLHUKOB OYAyT MHOTOKPATHO MPUMEHSTHCS B JaTbHEHIIUX TemaxX Kypca, MOITOMY 3HAYUTENbHOE
BHUMaHUE YJENSIeTCs PEIICHUIO 3aJ]la4, HANpPaBIEHHBIX Ha (OpMHUpOBaHUE YMEHUH T0Ka3bIBaTh Mojo0ue
TPEYTOJHbHUKOB C HKCIOJH30BAaHHEM COOTBETCTBYIOIIMX MPHU3HAKOB W BBIYHCIATH JJEMEHTHI IMOJO0OHBIX
TPEYrOJIbHUKOB.

B nanHoii Teme pa3dupaercst BOIpoc 00 yriax, BIUCAaHHBIX B OKPY>KHOCTb.
2. Pemienne TpeyroJibHMKOB.
TeopeMbl CHHYCOB M KOCUHYCOB. Perienne TpeyrojibHUKOB.

OcHoBHasi Hedb: MO3HAKOMUTH YYalIUXCSd C OCHOBHBIMU QJITOPUTMAMHU PEUICHHUS MPOU3BOJIBHBIX
TPEYTroJIbHUKOB.

B nanHOM TeMe 3HAHMS y4YallMXCAd O IIPU3HAKaX paBEHCTBA TPEYIOJBHUKOB, O IIOCTPOCHUU
TPEYroJibHUKA 1O TPEM AJIEMEHTaM JOMOJHSIOTCS CBEACHUSMHU O METOJaX BBIYMCIICHHUS BCEX 3JIEMECHTOB
TPEYroJIbHUKA, €CIW 3aJaHbl TPU €ro OINpEeACICHHBIX JJeMeHTa. Takum oOpa3oM 0000marTCs
NPEICTABICHUS YYalIUNXCs O TOM, YTO JIFOOOW TPEYrOJbHHK MOXET OBITh 3aJaH TPeMs HEe3aBUCHMBIMH
JJIEMEHTaMHU.



B Hauazne TeMbl JOKa3bIBAIOTCS TEOPEMbI CHHYCOB U KOCHHYCOB, KOTOPbIE BMECTE C TEOPEMOIl 0 cymme
YTJI0B TPEYTOJbHUKA COCTABIIAIOT allapar PelieHus TPeyTroJIbHUKOB.

HpI/IMeHeHI/Ie TEOPEM CHHYCOB M KOCHHYCOB 3aKpPCIIACTCA B PCIICHHM 3aJad, BOCIIPOU3BCACHUA
A0Ka3aTeJIbCTB 3TUX TCOPEM MOKHO OT yHaIIUXCs HE Tpe60BaTI).

Cpenu 3aga4 Ha pelIeHHUE TPEYroJIbHUKOB OCHOBHBIMH SBIISIIOTCS TPH, COOTBETCTBYIOIIUE MPU3HAKAM
paBEHCTBA TPEYrOJIbHUKOB: pPelICHHE TPEYroJbHUKA 0 JBYM CTOPOHAM U YTy MEKIy HUMH, 10 CTOPOHE U
IByM yriaM, 1o TpéM crtopoHam. [Ipum ux pemieHuH B TEpBYIO Oudepenb CleAyeT YIEIUTh BHUMAaHHE
(GOpMUPOBAHUIO YMEHHMI NPUMEHSATH TEOPEMbl CHHYCOB M KOCHMHYCOB JIJISl BBIYMCICHUS HEU3BECTHBIX
AJIEMEHTOB TPEYTOJIbHUKA. YCBOCHHME OCHOBHBIX aJITOPUTMOB pPEIICHUS MPOU3BOJIBHBIX TPEYTOJIbHUKOB
MPOUCXOAUT B XOJE€ PEIICHHs 3aJad C YHUCIOBBIMU JaHHBIMH. [Ipu 3TOM HIMPOKO MPHUBIEKAIOTCS
anreOpanyecKuii ammapar, METOJbl MPUOIMKEHHBIX BBIYUCICHHUH, HCIOJIB30BaHHE TPUTOHOMETPHUECKUX
Ta0JIML WIN KaJIbKYJIATOPOB. TeM caMbIM Ba)KHbIE IPAKTUYECKUE YMEHUS yYalIUuXcs [0JIy4aroT JajbHENIIee
pa3BUTHE.

3. MHOrOyroJIbHUKH.

Jlomanasi. Beimykibsle MHOTOYroibHUKH. CyMma YIJIOB BBIITYKJIOTO MHOTOYTroJibHHKA. [IpaBuibHBbIC
MHOTOYTOJBHUKH. OKpYKHOCTb, BIIMCAaHHAs B TPABWIbHBIA MHOTOYTOJIbHUK. OKPY>KHOCTh, OIHCAHHAS
OKOJIO MPAaBUJIBHOTO MHOIOYroJibHUKA. JlJIMHA OKpyXKHOCTH. JliMHA Qyru OKpy:KHOCTH. PagmanHas mepa

yria.

OcHoBHas HeJib: paCIIUPUTb U CUCTEMATU3HUPOBATE CBCACHUA O MHOTOYI'OJIbHUKAX U OKPYKHOCTSX.

CeneHuss 0 MHOTOYroJbHUKax OO0OOIIAIOT H3BECTHbIE YydallUMCs (aKTbl O TpPEYroJbHUKaX U
4eThIPEXYTOJbHUKAX: TEOpPEMA O CyMME YIJIOB MHOTOYTOJIbBHHKAa — OOOOILIEHHE TEOPEMBI O CyMME YIJIOB
TPEYroJbHUKA, PABHOCTOPOHHUN TPEYroJbHUK M KBagpaT — YacTHbIE CIy4yaud [PaBUIIbHBIX
MHOTOYrOJbHUKOB. M3ydeHue ¢Gopmyn, CBS3BIBAIOIIMX CTOPOHBI MPABUIBHBIX MHOTOYTOJIBHUKOB C
paavycamMH BIHMCAHHBIX B HUX M ONHUCAHHBIX OKOJIO HUX OKPY)KHOCTEH, pelleHHe 3aJady Ha BbIUKCICHHE
JJIEMEHTOB IPABUJIBHBIX MHOTOYTOJBHUKOB, JJIUH OKPYKHOCTEH M MX JAyr NOArOTaBIMBAIOT ammapar
peleHust 3a1a4, CBsI3aHHBIX C MHOTOI'PaHHUKAMU U TeJIaMH BpalleHus B ctepeoMeTpun. Ocoboe BHUMaHUe
ClIeyeT YIENUTh W3YYEHHIO YaCTHBIX BUIOB MHOTOYTIOJBHMKOB: NPaBUIBHOMY TPEYrOJIbHHUKY, KBaJapary,
IIPaBWJIBHOMY HIECTUYTOJIbHUKY.

4. Illnomanu ¢uryp.

IInomane u e€ cpoucrBa. Ilmomanu npsAMOyrojapHHKA, TPEYrOJIbHUKA, IapajulesiorpaMMa, TpPalelyH.
[Inomanu kpyra u ero yacremn.

OcHoBHasi 1eJIb: chOPMUPOBATH Y YUAIIMXCs 00IIee MPEICTABICHHIE O IUIOMAJN M YMEHUE BEIYHCIISATH
wiomanu Guryp.

[TonsiTne momanyu M €€ OCHOBHBIE CBOMCTBA M3Y4YarOTCS C ONOPOM HA HAINSAHBIE IMPEACTaBICHUS
y4alluxcst U UX JKU3HEHHBIN ONBIT. B Teme noka3plBaeTCsl ClpaBeIMBOCTb (POPMYJIBI sl BBIYMCIIECHUS
IUIOINAAM TPSIMOYTOJIbHUKA, HA OCHOBE KOTOPOI BBIBOJATCS (POPMYJIBI IUIOMAEH IPYTUX IJIOCKUX (QUryp.
3TO0 0Ka3aTeNbCTBO OT YUAIIUXCSI MOKHO HE TPEOOBATh.

Breluncnenue 1iomaneii MHOTOYroJIbHUKOB U Kpyra sIBJIIETCSI COCTaBHOM 4YacCThIO pELICHUs 3aJad Ha
MHOT'OI'PaHHUKH U Tejla BpallleHUs B Kypce crepeoMeTpuu. 1103ToMy npu U3ydeHnn JaHHON TEMbI OCHOBHOE
BHUMAaHHE CJENyeT YACTUTh (OPMHUPOBAHUIO MPAKTHUECKUX HABBIKOB BBIUMCIICHHS IUIOIIAACH TMIIOCKHX
¢buryp B X0/1€ pelIeHusi COOTBETCTBYIOIIMX 3a/1a4.



5. DJ1eMeHTBI cTepeoMeTpHH.

AkcuoMbl ctepeomerpuu. I[lapamienbHOCT W MEPHEHAMKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe. MHOrorpaHnHukH. Tena BpalieHusl.

OcHoBHas meJib: JaThb HA4YaJIbHOC MNPCACTABICHUC O TCJIaX W IMOBCPXHOCTAX B IPOCTPAHCTBE, O
PaCIIOJIOKCHHHU IIPSAMBIX U IUIOCKOCTEH B IIpOCTPAHCTBC.

B wnauane Ttembl gaercs ompenereHUE MpeaMeTra CTEPEOMETPUHU, NPUBOAUTCS CHUCTEMA AKCHOM
CTEPEOMETPUU U NIPUMEDP JOKA3ATEIHCTBA C UX TOMOLIBIO TEOPEM.

PaccmarpuBaroTcss pasiauyHble CiIy4daud pACIOIOKEHHs IPAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE.
Onpe;[eﬂeHHe HpOCTGfIH.IPIX MHOI‘OFpaHHI/IKOB Hu TCJI BpaH_[eHI/ISI HpOBOI[I/ITCSI Ha OCHOBC HarJIsAJHBIX Hpen-
CTaBJIEHUM.

5. O6o0maronee NOBTOPeHHE Kypca IJIAHMMETPUH.

YueOHO-TeMAaTHUYECKHI IIJIaH

MaremaTHuka 5 Kjiaacc

Ne n/nn Coneprxanue matepuaia KonuyectBo ®opMbI KOHTPOJIS
9acoB 110
porpamme
1 HarypanbHble uncna 1 nkaisl. 15 KonTponbHas pabora Nel
2 CrnosxeHue v BBIYMTAHNE 21 KonTtponbHast pabota Ne2
HaTypaJIbHBIX YHCEIL. KonTpomnbnas padora Ne3
3 YMHOXEHUE U JCIICHHUE 27 KonTponbnas padorta Ne4
HaTypaJbHbBIX YHCEN.
4 [Tnomanu u 06bEMBL. 12 Kontponbnas padota No5
5 OOBIKHOBEHHBIE IPOOH. 23 KonTtponbHast padota Ne6
KonTponbnas paborta Ne7
6 Hecsatuunble apoou. CroxxeHue u 13 KonTtponbHas pabota Ne§
BBIYUTAHUE JIECATHYHBIX JIPOOCH.
7 YMHOXEHUE U IeJIEHUE JECATUUHBIX 26 KonTponbnas padota Ne9
npobeil. KonTponbnas pabora Nel0
8 WNHCTpyMEHTHI JUIsl BBIYUCICHUN U 17 KonTponbnas padorta Nel 1
U3MEPEHUM. Konrtposnbnas pabora Nel2
9 HToroBoe moBTopeHue 15
10 HToroBelii KOHTPOJIb 1 Hrorosas KonrponbHas
paborta Nel3
Maremartuka 6 Kiacc
Ne n/mt Coneprxanue matepuaia KonuyectBo ®opMbI KOHTPOJIS
4acoB 110
porpamMmme
1. JlenmumocTh uncen. 20 KontponbHas padorta Ne 1
2. CrnoxeHue U BelYUTaHHE ApoOeii ¢ 22 KonTtponbHast pabora Ne2
pa3HBIMU 3HAMEHATEIISIMU KontponbHas padota Ne3
3. YMHOKEHUE U IeTIEHNE 31 KonTtponbHast pabora N4
OOBIKHOBEHHBIX APOOEH. KontponbHas padota Ne5
KontponbHast pabora Ne6
4, OTHOMICHUS ¥ TIPOTTOPIIHH 18 Kontponbnas padota Ne7.
KontponbHas pabora Ne§




o. [lonoxutenpHble U OTPULIATEIBHBIE 13 KonTtponsHast padora Ne9
qHCa.
6. CroxeHue ¥ BbIUUTAHUE 11 Kontponbnas padota Nel(
HOJIOXKUTEIBHBIX M OTPULIATEIBHBIX
YHCEIL.
7. YMHOKEHHUE U JIeTICHUE 12 Kontponbnas padota Nell
MOJIOKHUTEIBHBIX U OTPULIATEIIBHBIX
YHCEJL.
8. Pemenue ypaBHeHHIA. 13 KontponbHas padota Nel2
KonTtponbHast padora Ne 13
9. Koopaunaatsl Ha TIOCKOCTH. 13 KontposnbHas padora Nol4
10. [ToBTropenue. Pemenne 3amay. 13
11. HToroBbiii KOHTPOJIb 1 HroroBast KOHTpOIbHAS
pabora No 15
12. Peseps 3
Marematuka 7 Kjace
Ne n/nt Conepikanue mMarepuania Kypca KomuuectBo dopmbl KOHTPOIIS
anreOpsI 9acoB 110
nporpamme
1 Boipaxxenus. TopxecTsa. 22 KonTponsHas padora Ne 1
YpaBHeHuUs. KonTponbnas padorta Ne2
2 CraTucTuyecKkre XapakTepUCTHKHU. 4
3 DyHKIUH 11 KontponbHas padota Ne 3
4 CreneHsb ¢ HaTypaJIbHBIM 11 KonTtponbHas padota Ne 4
nokasaresieM
5 MHorousneHs! 17 KonTtponbHas pabora Ne 5
KonTtposnbHas padora Ne 6
6 DopMyIIbl COKPAILIEHHOTO 19 KounTponbnas padorta Ne 7
YMHOKCHHA. KonrposbHas pabora Ne 8
CucreMbl TUHENHBIX YpaBHEHHIA. 16 KonTponbnas pabora Ne 9
[ToBTOpEHUE BCcero Kypca
VITOroBbIi KOHTPOIb Hmozosas konmponvras
paboma no aneebpe u
2eomempuu
Ne n/mt Copneprxkanue MaTepualia Kypca KonnyectBo @®opMbI KOHTPOJIS
reOMETPHH 4acoB 110
nporpamme
1 OcHOBHBIE CBOWCTBA MIPOCTENIINX 16 KontponsHas padora Ne 1
reoMeTpUIecKux (puryp.
2 CMeKHBIE M BEPTUKAJIBHBIE YIJIbL. 8 Kontposbras pabora Ne2
3 [Tpu3Haku paBeHCTBA TPEYTOJILHHKA. 14 KontponbHas padora Ne 3




KonTtponbHas pabora Ne 4
4 CyMMa yrJIoB TPEYyroJIbHHKA. 12 KontponbHas pabota Ne5
5 I"'eoMeTpuyecKkoe MOCTPOCHUE. 13 KontponbHas padorta Ne6
6 [ToBTOpCHME. 4
7 VITOroBBIH KOHTPOIH 1 Hmozosas konmponvhas
paboma no aneeope u
2eomempuu
* Umozcosas koumpoavhas paboma nposooumcs 8 popme OI'D no pazoenam: AJITEBPA u
T'EOMETPHA npooonsicumenvrocmuvio 2 waca
Martemartuka 8 kjacc
Ne /it CopepxaHue MaTepuaia Kypca Komnuectso @OpMBI KOHTPOJIA
anreopbl 4acoB 110
nporpamMme
1 PanmoHansHbIE 1poOH 23 KonTpomnbnas padora Nel
KontponbHast pabora No2
2 KBanparnbie kopHU 19 KonTponbnas padora Ne 3
KontponbHas padora Ne 4
KBanparHble ypaBHEHUS 21 KonTponbnas padora Ne5
3 KontposnbHas padorta Ne 6
4 Hepasencraa 20 KonTpomnbHas padorta Ne 7
KonTtposnbHast pabora Ne 8
CremneHs C 1eNIbIM TTOKa3aTelIeM. 11 Kontponbnas padorta Ne 9
S OJeMEHTh! CTATUCTHUKH.
[ToBTOpeHue 7
6
W TOroBbIi KOHTPOJIIb 1 Hmocosasa konmponvHas
7 paboma 6 popme O[O (2
uaca)
Ne n/mt Copneprkanne MaTepualia Kypca KonuyectBo ®opMbI KOHTPOJIS
reoMeTpuu 9acoB 110
porpamme
1 YeThIpEXyroJbHUKN 20 KonTponbnas pabora Nel
KonTtponbHast pabota Ne2
2 Teopema ITudaropa 13 KonTponbhas padora Ne3
3 JlexkapTOBBI KOOPAMHATHI Ha 12 -
IJIOCKOCTH
4 JIBuxeHue 7 KonTtponbHast pabota Ne4
5 BekTopsr 9 KontponbHast pabora Ne5
6 HToroBoe noBTOpeHne 6
7 NTtoroBeiii KOHTPOJIB 1 Hmoecosas konmponvuas
paboma 6 ¢hopme OID (2
yaca)

* Umozosas konmponvras paboma nposooumcs 6 ¢opme OI'D no pazoenam: AJITEFPA, TEOMETPUA,

PEAJIPHAA MATEMATUKA npoodonscumensrocmoio 2 yaca




MaremaTnka 9 kiaacc

No /it Coneprkanue matepuala Kypca KonnuectBo DOopMBbI KOHTPOJIS
anreOpsI 9acoB 10
porpaMme
1 KBagpatuunas ¢pyHKIus. 22 qaca KonTponbnas padora Nel
KontposnbHas padorta No2

2 VYpaBHEHME U HEPABEHCTBO C OAHON | 14 yacos KonTponbnas padorta Ne3
TIEPEMEHHOM. KontponbHas padota No4

3 YpaBHEHUs 1 HEPABEHCTBO C JBYMS 17 gacos Kontponbnas padora Ne
NEPEMEHHBIMU

4 Apudmerrdeckas mporpeccus. 15 yacoB KontponbHas padota Ne5
I"'eomeTpuyeckas nporpeccust KonTponbnas pabora Neb

5 DOneMeHTbl KOMOMHATOPUKH U 13 gacos KontponbHas padota No7

TCOPHU BEPOATHOCTHU

6 HroroBoe nmoBTOpeHME 20 yacoB

7 W TOroBBIN KOHTPOJIb 1 Hmozoesasa konmponvras
paboma 6 ¢hopme O3 (2
yaca)

Ne /it CopepxaHue MaTepuaia Kypca Komnuectso @OpMBI KOHTPOJIA
reoMeTpuM 4acoB 110
porpamMmme

1 [Tono6ue duryp 14 KonTtponbHas pabota Nel
KonTponbnas padora Ne2

2 Pemenne TpeyroiabHUKOB 9 KonTtponbHas padota Ne3

3 MHOroyroinbHIUKU 15 KonTtposnbHast pabota N4

4 [Tnomanu ¢uryp 17 KonTpomnbHas padora Ne5
KonTtposnbHast pabota Neb

o) DJIEMEHTHI CTEPEOMETPUH 7 -

6 Htorooe noBTopeHue 5

7 W TOrOBBIi KOHTPOIIH 1 Hmoeosas konmponvras
paboma 6 ¢popme OO (2
yaca)

* Umocosas koumponvrnas paboma nposooumcs 6 ¢hopme OI'D no pazdenam.: AJI'EBPA, TEOMETPHUA,
PEAJIPHAA MATEMATHUKA npodonxcumenvrocmoio 2 uaca

TpeOoBaHKs K YPOBHIO NOATOTOBKH BbINNYCKHUKOB OCHOBHOM LIKOJIbI 110 NPeIMETY
«MaremaTuka»
B pesynomame usyuenus mamemamuku y4eHuUK 00a)4ceH
3HATh/IIOHUMAThH
e CyII[ECTBO MOHATHUS MaTEMaTHYECKOI0 TOKA3aTeNIbCTBA; IPUMEPHI JOKA3aTEIbCTB;
e CYILECTBO NIOHATUS aJITOPUTMA; IPUMEPBI AITOPUTMOB;
e KaK HCIOJB3YIOTCA MaTeMaTHyeckue (opMysbl, YPaBHEHHMs U HEPAaBEHCTBA; IMPUMEpPbI UX
IIPUMEHEHHUs JUIs PELICHUs MATEMaTUYECKUX U MIPAKTUYECKUX 3a7a4;
e KaK MaTeMaTU4ECKU ONpeJeseHHbIE (YHKIMM MOTYT OIHUCBIBaTh PEaJbHBIC 3aBUCUMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOI'O OIIUCAHUS;
e KaK IOTPEOHOCTH TPAKTUKK IPHUBEIU MaTEeMAaTHYECKyl0 HayKy K HEOOXOIUMOCTH
pacLIMpPEHMs TIOHATHUS YHUCIIA;
® BEPOSATHOCTHBIM XapakTep MHOTHX 3aKOHOMEPHOCTEH OKPYXKAlOIIEro MHpa; IpPUMEpPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEM U BBIBOJIOB;



e KaKuUM OOpa30oM TeOMETpHUsl BO3HUKJIA M3 IMPAKTHUYECKHX 3a/ad 3eMIIEeMEpus; IMpPUMEpHI
reOMETPUYECKIX OOBEKTOB M YTBEPKIACHUN O HUX, BKHBIX IS IPAKTHKU;

e CMBICTT HMJICAIM3ALMU, TIO3BOJIAIONICH pemarh 3aaydl  pPealbHOW  JeHCTBUTEILHOCTH
MaTeMaTH4eCKUMH METOJIaMH, IIPHMEPHI OIHOOK, BOSHUKAIOIINX P WICATN3AIIH;

APUOMETHUKA

yMeTh

e BBITIOJHATH YCTHO apu(pMeTHUeCKue NCHCTBHS: CIOKECHUE U BBIYMTAHUE IBY3HAYHBIX YHCET U
JECATHYHBIX APOOEH ¢ ABYMsI 3HaKaMH, YMHO)KEHHE OJTHO3HAYHBIX YHCEl, apu(pMETHYECKHUE ONepanuu
C OOBIKHOBEHHBIMHU JAPOOSMH C OJJHO3HAYHBIM 3HAMEHATEJIEM U YHUCIIUTEIIEM;

e [IEPEXOAUTH OT OJHOW (POPMBI 3aIHMCH YHCEN K JPYTOH, MPEACTABIAThH JIECATUYHYIO IpOOb B
BUJIc OOBIKHOBEHHOH M B MPOCTEHIINX CIy4asX OOBIKHOBEHHYIO B BHJIE JIECATUYHOM, IPOIEHTH — B
BUjIe ApoOH U JpoOh — B BHJIE MPOLICHTOB; 3aIIMCHIBATh OOJIBIINE U MaJIble YUCIIa C HCIOIb30BAaHHEM
LEJIBIX CTETICHEH JeCATKH;

e BHINOJIHATh ~ apUPMETHYECKHE JCHCTBUS C pPAalMOHAIBHBIMH 4YWCIAMH, CPaBHUBATh
panMoHaNbHbIE M JEHCTBUTENFHBIC YMCIIA; HAXOIUTh B HECIOXKHBIX CIIydasX 3HAYCHHs CTETCHEH ¢
LEeJBIMU [TOKA3aTeNIIMU U KOPHEH; HaXOAUTh 3HAUYEHHS YHCIIOBBIX BBIPAKCHUI,

® OKPYIJISITh IENIbIe 4YHCla W JAECATHYHBIE JpoOW, HAXOAWUTh NPUOIMKEHUS YHCET C
HEJIOCTaTKOM U C U30BITKOM, BBITIOJHATH OLICHKY YHCIOBBIX BBIPAKCHUH;

® [10JIB30BAaThCSI OCHOBHBIMH €IMHUIAMH JUTMHBI, MAacChl, BPEMEHH, CKOPOCTH, TUIOIIA/IH,
o0beMa; BeIpakaTh OoJiee KpYITHbIE eANHUIIBI Yepe3 0ojiee MeIKHe U Ha000poT;

e pemaTh TEKCTOBBIE 3aJayM, BKJIIOYAs 3a/a4d, CBS3aHHbIE C OTHOIIEHHEM H C
IPOTOPIHOHATIBHOCTHIO BEJTMYHH, IPOOSMHU U TIPOLICHTAMH;

UCNOJIb30BATh NMPHOOPeTeHHbIe 3HAHMA W YMEHHS] B NPAKTHYECKOW eATeJbHOCTH H
MOBCeTHEBHOM KU3HM IS

pelIeHHs] HECIOKHBIX MPAaKTUYECKUX PAacUYeTHBIX 3a/1a4, B TOM YHCIE C MCIIOJIb30BAaHUEM IPH
HE00XOAMMOCTH CIIPAaBOYHBIX MaTepHAIIOB, KaIbKYJIATOPa, KOMIIBIOTEPA;

® YCTHOH MPHUKHUIKKA U OIIEHKH Pe3yiIbTaTa BBIYMCICHUH; POBEPKU PE3yIbTaTa BHIYUCICHHUS C
HCIOJIb30BAHUEM PA3IMYHBIX IPUEMOB;

e MHTEPIIPETAIIMN PE3YJIbTaTOB pEIICHUS 3aJad C Y4YeTOM OTPaHWYCHUH, CBS3aHHBIX C
pearbHBIMU CBOMCTBAMHU pacCMaTPUBAEMBbIX POIIECCOB U SIBICHUM;

AJITEBPA

yMeThb

® COCTaBIATh OYKBEHHBIC BBIPAXKECHHS M (HOPMYJBI 1O YCIOBHSAM 3a/1a4; OCYIIECTBIISATH B
BBIPQKEHUSAX M (OpMyJax UYHUCIIOBBIE MOJCTAHOBKH U BBINOJHATH COOTBETCTBYIOIIME BBIYMCIICHUS,
OCYIIECTBIISITH MOJICTAHOBKY OJTHOTO BBIPAXKECHHUS B JAPYrOe; BHIpaXaTh U3 (HOpMyJ OJIHY TIEPEMEHHYIO
Yyepe3 OCTalIbHBIE;

® BBITIOJHITH OCHOBHBIC JICHCTBHUS CO CTENICHSIMH C HENBIMH ITOKA3aTeNIIMU, C MHOTOWICHAMH H
¢ anreOpandecKUMU JpoOSMHU; BBIMIOIHATH Pa3ioKEHHE MHOTOYJICHOB HAa MHOXHTEJH; BBITOJIHATDH
TOKIECTBEHHBIE TIPEOOPa30BaHSI PAIIHOHALHBIX BEIPAXKECHUH;

e IPUMEHATh CBOMCTBA apu(METHUECKUX KBAJAPATHBIX KOPHEH Ui BBIYMCICHUS 3HAUYECHUH U
peoOpa3oBaHUi YNCIIOBBIX BRIPAKECHUH, COIEPIKAIINX KBAIPATHBIC KOPHHU;

e pemiaTh JUHEHHBbIE, KBaJpaTHbIE YpPaBHEHHUS W pallMOHAJbHbIC YpaBHEHHs, CBOJSILUECS K
HUM, CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUI W HECIIOKHBIC HETMHEWHBIC CHCTEMBI;

e pelaTh JUHEHHbIe U KBaJpaTHbIE HEPABEHCTBA C OJTHON MEPEMEHHOM U UX CHCTEMBI;

e pemaTh TEKCTOBBIC 33JaYll aNreOpaudeckuM METOJO0M, HWHTEPIPETUPOBATH ITOyUEHHBIH
pe3yiabTat, MPOBOAUTE OTOOP PELICHH, UCXO01s U3 (POPMYIMPOBKHU 33J1auu;

e N300pakaTh YKciIa TOYKAMH Ha KOOPAMHATHOM MPSIMOH;

® ONPEENATh KOOPJAMHATHl TOYKH IJIOCKOCTH, CTPOUTH TOUKU C 3aJaHHBIMH KOOPJMHATAMH,
n300pakaTh MHOXKECTBO PEIICHHI JIMTHEWHOTO HEPABEHCTBA;

e pacrio3HaBaTh apU(PMETHYECKHMEe U TEeOMETPUYECKHE MPOrPEeCcCHr; pelarbh 3aJaud  C
IpUMEHEHHEM (OPMYJIBI OOIIETO YWiIeHa U CYMMbI HECKOJIBKHX IEPBHIX YICHOB;

e HaXOJUTb 3HaYCHUS (DYHKINH, 3aJaHHON (OpMYIoii, TabnuIe, rpad)ukoM 1o ee apryMeHTy;
HaXO/UTh 3HAUCHHE apryMEeHTa M0 3HaYeHUIO (DYHKIIMH, 33/1aHHON TpapUKOM MU TaOJIUIEH;

e OMpeNeNIATh CBOWCTBA (DYHKIMH MO €€ rpaduKy; NMPUMEHITh TpaduvecKue MpeACTaBICHUS
IIPU PELICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;



e ONHUCHIBATh CBOMCTBA M3yYCHHBIX (DYHKLUH, CTPOUTH UX I'paduKu;

HCIO0JIL30BATh NPHOOPETCHHbIC 3HAHUS M YMEHHS B INPAKTHYECKOH [esATEIbHOCTH H
MOBCEAHEBHOM KM3HU JUIA:

e BBIIIOJIHEHUSL pacyeToB IO (popMyiiaMm, cocTaBiIeHHs] (OPMYJI, BBIPAXKAIOIUX 3aBUCHUMOCTH
MEX]y pealbHBIMH BEIMUYMHAMM; HAXO0XKICHHUS HY>KHON (POPMYIIBI B CIIPABOYHBIX MaTepHajax;

e MOJCIIMPOBAHMS IPAKTUYECKUX CHUTYallMd M HCCIECJOBAHMM IIOCTPOCHHBIX MOJEIEH C
WCIIOJIb30BAHUEM alllapaTa ainreopsl;

e OIIMCAHUS 3aBUCUMOCTEH Mexay (U3NYECKHMMH BEIMYMHAMHM  COOTBETCTBYIOIIHMMU
(dbopMyIaMu Ipu UCCIIETOBAaHUN HECTIOKHBIX MMPAKTUYECKUX CHTYaLlUH;

e UHTEpIIpETALUH rPahuKOB pealbHbIX 3aBUCUMOCTEH MEX /1y BeJIMYNHAMM;

IJIEMEHTDBI JIOT'UKHU, KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUHN

BEPOSITHOCTEM
yMeTh

e [IPOBOJIUTh HECJIOXKHBIE JJOKA3aTEJIbCTBA, IMOJIy4aTh MPOCTEUIINE CIEACTBUS U3 HU3BECTHBIX
WIM paHee IIOJIyYEHHBIX YTBEP)KICHMM, OLEHUBATh JIOTMYECKYIO IPAaBUIBHOCTb PACCYXICHUH,
HCI0JIb30BaTh IPUMEPHI U1 WIUTIOCTPALIMU U KOHTPIIPUMEPHI /1JIs1 OTIPOBEPKEHUS YTBEPKIACHUII;

e U3BJIEKaTh MH(OpPMAIMIO, NPEACTABICHHYIO B TalOnMuax, Ha JAuarpammax, rpadukax;
COCTABIIAThH TAOJIUIIBI, CTPOUTH AUATPAMMBI U TpaduKH;

e peimiaTh KOMOMHATOpHBIE 3aJaud IyTEM CHUCTEMaTH4YeCKOro Iepedbopa BO3MOKHBIX
BAapHaHTOB, a TAK)KE C UCIIOJIb30BAHUEM MPABUJIA YMHOKEHUS;

® BBIUMCIIATH CPEIHNE 3HAYCHMSI PE3YJIbTaTOB U3MEPEHU;

® HAXOJUThb YACTOTy COOBITHS, UCHOJb3Yysl COOCTBEHHblE HAOMIOJEHUS U TOTOBBIE
CTaTUCTUYECKUE JIaHHBIE;

® HaXO/UTbh BEPOATHOCTH CIyYalHBIX COOBITHI B MPOCTEHUIINX CIydasiX;

HCIIO0JIL30BATh NMPHOOPETCHHbIC 3HAHUS M YMEHHS B INPAKTHYECKOH AeATECJLHOCTH H
NOBCEeIHEBHOM KU3HHU IS

e BHICTpaUBaHMs apryMEHTAllUHU MpH J10Ka3aTeabCTBE (B OpMe MOHOJIOTA U IUAJIOTa);

e pacro3HaBaHUs JIOTMUECKH HEKOPPEKTHBIX PACCYKIECHUM;

® 3aIIMCH MaTEMaTUYECKUX YTBEPKACHUM, JOKA3aTENbCTB;

e aHaNM3a pPEAJbHBIX YMCIIOBBIX JaHHBIX, MPEJCTABICHHbIX B BHUJE auarpamm, rpadukxos,
TaOJIHIL;

e pelIeHMs] MPAKTUYECKUX 3a7ad B TMOBCEJHEBHOM U MNpPOQECCHOHAIbHON JAEATEIbHOCTU C
UCIOJIb30BaHUEM JICHCTBUI C YHCIaMH, IPOLIEHTOB, JJINH, IUI0IIajed, 00beMOB, BpEMEHHU, CKOPOCTH;

e perieHMs] Y4eOHBIX W NPAKTHUECKHUX 3a7ad, TPeOYIoIUMX CHCTEMaTH4ecKoro mnepedopa
BAapUaHTOB;

e CpPaBHEHHUsI LIAHCOB HACTYIJICHUS CIY4alHBIX COOBITHH, OIEHKH BEPOSATHOCTH CIy4ailHOTO
COOBITHS B MPAKTHUYECKUX CUTYAllUsX, COTIOCTABICHUS MOJIENIN C peallbHON CUTYyallueH;

¢ [IOHUMaHUS CTATUCTUYECKUX YTBEPKIACHUM.

I'EOMETPUA

yMeTh

e T10JIb30BAThCS SI3BIKOM T€OMETPHH ISl ONTUCAHUS IPEAMETOB OKPYXKAIOIIETO MUPA;

e pacro3HaBaTh T€OMETPUYECKUE (PUTYPBI, PA3IUYaTh X B3aUMHOE PACIIONIOKEHHE;

e U300pakaTh T'€OMETPHUUECKHE (UTYpHl; BBHIMNOJIHATH YEPTEXKU IO YCIOBHMIO 3a/ad;
OCYILIECTBIIATH IpeoOpazoBaHus GuUryp;

e pacrio3HaBaThb Ha uepTeXax, MOJAEIIX M B OKpYXawoled o00CTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE TeJa, N300pakaTh UX;

e B [IPOCTEUIINX CIy4asiX CTPOUTH CEUYEHUS U PA3BEPTKU IPOCTPAHCTBEHHBIX TE,

¢ IPOBOJUTH ONEpPAlMU HaJ BEKTOPAaMH, BBIYUCIATH JUIMHY W KOOPAMHATBI BEKTOPA, YIOJ
MEX/1y BEKTOpaMU;

® BHIYHCIISITh 3HAYEHUSI T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOIIAAEH, 00BEMOB), B TOM
yucie: 1 yraoB ot 0 1o 180° onpenensaTs 3HAYCHUS TPUTOHOMETPUUECKUX (DYHKIIMHA O 33 aHHBIM
3HA4YCHUSIM YTJIOB; HAXOJIUTh 3HAYCHUS TPUTOHOMETPHUECKUX (YHKIMH 110 3HAYCHUIO OJHON U3 HHX,
HaXOJUTb CTOPOHBI, YTJIbl U IJIOIAAN TPEYTOJbHUKOB, [UIMHBI JIOMAHBIX, 1yT OKPYKHOCTH, IJIOManeH
OCHOBHBIX T€OMETPHUECKUX (UTYp U PUTYpP, COCTABICHHBIX U3 HUX;



e pemaTh reOMETPUYECKUE 3a/1a4M, ONMUPAsCh HA M3YYEHHBIE CBOMCTBA (UIYp M OTHOIICHHIA
MEXIYy HHUMH, NPUMEHSS JTOTOJHUTENbHbIE MOCTPOCHHUS, aNreOpanyeckKuidi U TPUTOHOMETPUUECKHMA
anmapar, UJiIed CUMMETPHUH;

® IPOBOJUTH JOKA3aTENIbHbIE PACCYXKACHUS IPU PELICHUU 3a/4ad, HUCIOJIb3ysl H3BECTHBIC
TEOpeMbl, 00HAPYKMUBasi BO3MOKHOCTH JJIsl X MCIIOJIb30BaHMS;

e pelaTh NPOCTENIINE INIAHUMETPUYECKHE 3a/1a4U B IIPOCTPAHCTBE;

HCNOJIb30BaTh NPHOOPETEeHHbIE 3HAHUA W YMEHHS B MPAKTHYECKOH [eSTeJHbHOCTH H
MOBCETHEBHOI KU3HHU IS

e ONMCAHUS PEATBbHBIX CUTYaIlUi Ha SI3bIKE TEOMETPHUH;

® PacyeToOB, BKIFOUYAIOIINX IPOCTEHINNE TPUTOHOMETPUUIECKUE (POPMYIIBI;

e pEIIeHUs] TEOMETPUIECKHX 3a/1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPUHN

e pEIICHMSI TPAKTUYECKUX 3a/1ady, CBSA3aHHBIX C HAXO0XJICHUEM TI'€OMETPUYECKHX BEINYHH
(McoJB3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEIICTBA);

® IOCTPOCHUH  TEOMETPUYCCKMMH  HMHCTPYMEHTAaMHU  (JIMHEHKa, YrOJbHUK, IHPKYIb,
TPAHCIIOPTHP).

Hepeqeﬂb yqeﬁno-MeTozmquKoro odecneyeHu
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