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32 KyPC OCHOBHOI'0 00111€ero 00pa3oBaHMs



HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ['BOY COL Ne 22 r. CeI3panu 1o MaTeMaTuKe Ha YpOBHE OCHOBHOT'O OOIIIEro
oOpa3oBanus (5-9 KJ1acchl) COCTaBJIEeHA C yueTOM TpeboBaHui deaepaabHOr0 TOCYAapCTBEHHOTO
00pa30oBaTeNLHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus (YTBEPKICH MTPUKA30M MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparu Ne 1897 ot 17.12.2010 B pegakunu nprukazoB MUHOOpHaYKH
Ne 1644 o1 29.12.2014 u Ne 1577 o1 31.12.2015), B COOTBETCTBUM C OCHOBHOI 00pa30BaTEIbHON IPOrpaMMOi
0oCHOBHOTO 0611ero oopazoBanust ' bOY COLI Ne22 r. Cei3panu, ¢ IpUMEPHOI porpaMMoit 10 MaTeMaTHKe,

Ha OCHOBE padOuuX MPOrpamMM:

Kuaace IMpeamer IIporpamma

IABTOpCKast mporpamma JKoxos, B. 4. Maremaruka. 5-6
kiaccol. [lnannpoBanue yueOHoro matepuana / B.M. XXoxos. -
5 Marematuka [M.: Muemo3una, 2013.

IABTOpCKas mporpaMMa « MaTtemaTuka: mporpamMmsl: 5-11
kiaccel» / A.I'. Mepansk, B.b. I[Tononckuit, M.C. SAxup u ap./ -
M.: Benrana-I"pad, 2014.

AsTtopckas nmporpamma JKoxos, B. /1. Maremaruka. 5-6
knaccol. [lmanmpoBanue yue6HOTO Matepuana / B.M. XKoxos. -
6 Marematuka | M.: Muemo3suna, 2013.

ABTOpCKas mporpamMma « MaremaTuka: mporpaMmmsl: 5-11
Kkiaccel» / A.I'. Mepansk, B.b. I[Tononckuii, M.C. Sxkup u ap./ -
M.: Benrana-I"pad, 2014.

MaremaTuka
MO/TyJIb
7 «Anrebpa»

IABTOpCKas mporpaMma « MaremaTuka: mporpaMmsl: 5-11
Kkiaccel» / A.I'. Mepansk, B.b. ITononckuii, M.C. Sxup u np./ -
M.: Benrana-I"pad, 2014.

IABTOpCKasi mporpamma. Anredpa 7 — 9 kiaccel. CocTaBUTEIIb:
H.I" Munatoxk M. «IIpocsemenuey, 2014r. — 31 c.

Maremaruka
MOJ1yJIb
7 «[eomerpus» | 'eomerpust. CoopHuK pabounx nporpamm 7-9 kmaccsl/ T.A.

Bypmuctposa-2-e uza., nopad.-M.: IIpocsenienue, 2014r.

ABTOpCKas mporpamma « Maremaruka: nporpammsl: 5-11
knaccesl» / A.I'. Mep3msik, B.b. Tonounckuii, M.C. Sxup u np./ -
M.: Benrana-I'pag, 2014

Maremartuka
MOJTyJ1b
8 «Anredpa»




ABTopckas mporpamma. Anredpa 7 — 9 kinaccel. CocTaBUTENb:
H.I' Mungroxk M. «lIpocsemienue», 2014r. — 31 c.

Marematuka
8 MOYJTb I'eomerpus. CoopuuK pabounx nporpamm 7-9 kiaccel/ T.A.

«["'eomerpus» | Bypmucrposa-2-¢ u3a., nopad.-M.: [Ipocsemienue, 2014r.

Maremaruka | ABTOopckas mnporpamma. Anredpa 7 — 9 xiaccel. CocTaBUTENb:

9 MOJyJ1b H.I' Munmgtoxk M. «IIpocseuienue», 2014r. — 31 c.
«Anrebdpa»
Maremarnka

9 MO/TyJTb I'eomerpusi. CoopHuK padounx nporpamm 7-9 kiaccel/ T.A.

«["eomerpus» | Bypmucrposa-2-e u3., nopad.-M.: [Ipocsemienue, 2014r.

Ucnonszyembie YMK:
- H.A. Bunenkun, B.U. ’)Koxos, A.C. UecHOKOB u Ap.., MaremakTuka 5-6 kiacc, «MHEMO3UHaY;

- Mep3nsak A.I'., Tlomonckuii B.b., SAxup M.C., Marematuka 5-6 knacc. M., uznarensckuil neHTp «BeHTaHa-

I'pad»;

- FO.H. Maxkapsrues, H.I'. Munatok u np.; mox pen. C.A. TenskoBckoro. Anrebpa: YueOnuk mis 7-9 kiace

001eoOpazoBaTeNbHBIX yupexkaeHuid M.: [Ipoceemenue, 2013r.;
- A.T'. Mep3ask, B.b. ITononckuii, M.C. Skup, E.B. byniko/ Anre6pa 7 xnacc, M. : Bentana-I'pad;

- A.T'. Mep3ask, B.b. Tlomonckuii, M.C. Sxup, E.B. bytiko/ 'eomeTrpus 7-9 knaccel, M. : Bentana-I'pad;
- JL.C. Aranacsu,B.®. Byry3os, C.b. Kagomues u ap. 'eomerpus.7-9xnaccesl/M.: [IpocBemienue.

B yue6HOM mutane 'bOY COILINe22 r. Cpi3panu Ha u3ydyeHue yueOHoro npeamera «MaremaTHka» OTBOAUTCS
B 5 xitacce — 5 yacos B Heneiro, yTo cocrasiseT 170 yacoB B rox, B 6 Kiracce — 6 4acoB B HEZEIO, YTO
cocrasisier 204 yaca B roj.

B YueOnom mnane 'BOY COILINe22 r. Coi3panu Ha u3yueHue yueOHoro npeamera «MaremaTuka»

(Momynu «Anrebpa» u «['eoMeTpHsI») OTBOAUTCS: B 7 Kiacce — 6 4acoB B He/elo, uTo coctarsieT 204 yaca
B roJi, B 8 kiacce — 6 4yacoB B Heflento, 4To cocTaisier 204 yaca B rof, B 9 kjacce — 5 4acoB B HE/IETIO, UTO
cocraniser 170 yacos B roj. IToro Ha ypoBHEe OCHOBHOTO 00111ero oopa3zoBanus — 948 vacos.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA MATEMATHUKA

N3ydeHne MaTeMaTHKH B OCHOBHOM IITKOJIE JJA€T BO3MOKHOCTh OOYYaIOMIMMCS JJOCTUYh CIIETYIOIIIX
pe3ynbTaTOB Pa3BUTHSL:

6 TUYHOCMHOM HANPABICHUU .

1) yMeHue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM U IIMCbMEHHOM peyH, IIOHUMATh
CMBICJI TIOCTABJICHHOM 3a1a4M, BICTPAUBATh API'yMEHTAIIUIO, TPUBOIUTH PUMEPHI U KOHTPIIPUMEDHI;
2) KPUTUYHOCTh MBILIUICHUS, YMEHHE PACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh TUNOTE3Y OT (haKTa;

3) npe/icTaBICHNUE O MaTEMAaTHUECKON HayKe Kak chepe 4eIoBeUeCKOl IesITebHOCTH, 00 3Tamnax ee
Pa3BUTHUS, O €€ 3HAYUMOCTH ISl Pa3BUTHUS LIUBUIIN3ALINY;

4) KpeaTUBHOCTh MBIIIJICHUS, HHUIIUATHBA, HAX0YUBOCTh, aKTUBHOCTH ITPH PEIICHUN
MaTeMaTHYECKHX 3ajay;

5) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT YUeOHOM MaTeMaTHIeCKON e TeIbHOCTH;

6) ClTOCOOHOCTH K AMOIMOHATBHOMY BOCTIPHSITUIO MaTeMaTHYECKUX 00BEKTOB, 3a]1a4, PeLICHU,
pacCyXJIeHHH;

6 .mem anpedmemuom HanpaeieHuu .

1) nepBoHayabHbIE MPEACTABICHHUS 00 HICSIX U O METO]aX MATEMATHKH KaK 00 YHUBEPCATbHOM SI3bIKE HAYKU
U TEXHUKH, O CPEACTBE MOAETUPOBAHNUS BJICHUI U MTPOLIECCOB,;

2) yMEHUEe BUJIETh MaTEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHOM CUTYaI[K B APYTUX AUCIUILIMHAX, B
OKpY)Karolen KU3HH,

3) yMeHUe HAXOUTh B Pa3IMIHBIX HCTOYHUKAX HHPOPMALINIO, HEOOXOIUMYIO TS PEIICHHUS MAaTEMAaTHUECKIX
npoOsieM, U IPECTaBIATh €€ B IOHATHOUN opMe; MPUHUMATh PEUICHHE B YCIOBHUSAX HEMOJIHOM U U30BITOYHOH,
TOYHOM M BEPOSATHOCTHOW MH(OpMAIINH;

4) yMeHue MOHUMATh U UCII0JIb30BaTh MATEMATHUECKUAE CPEICTBA HAMIAAHOCTH (rpadMKH, AUarpaMMbl,
TaOJHIIBI, CXEMBI U JIP.) VT WUTIOCTPAIIMU, HHTEPIPETAIIMU, ApTyMCHTAIHH;

5) yMeHue BbIIBUTATh THIIOTE3bI IPU PEIICHUHU YUeOHBIX 331a4 U TIOHUMAaTh HEOOXO0IMMOCTh UX MIPOBEPKH;

6) yMeHue MPUMEHSTh HHIYKTUBHBIC U ICTYKTHBHBIC CIIOCOOBI pacCyKICHUI, BUICTh PA3IUUHbIC CTPATETHU
peuieHus 3anady,

7) MOHUMaHKE CYITHOCTH AITOPUTMUYECKUX MPEIIMUCAHUNA 1 YMEHHE JICHCTBOBATh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM ;

8) yMeHue caMOCTOSITEIbHO CTABUTh 1IEJIH, BHIOUPATh U CO3/1aBaTh AJITOPUTMBI TS PEIICHUS YIeOHBIX
MaTeMaTHYeCKUX Mpooiem;

9) yMeHHe IIaHUPOBAThH U OCYIIECTBIATH JEATEIbHOCTh, HAPABICHHYIO Ha PEIIICHUE 33124
HCCIIEA0BATEIbCKOTO XapaKTepa;

10) ucmoap30BaTh B UCCIIEI0BATEIBCKOM IEATEILHOCTH TAKME MATEMATHUECKHE METOIbI U TPUEMBI, KaKk
abcTpakius ¥ uaeanu3anus, 10Ka3aTeabCTBO, J0Ka3aTeIbCTBO OT IPOTUBHOTO, TOKA3aTENbCTBO IO aHAIOTHH,
OIPOBEPKEHUE, KOHTPIPUMED, UHAYKTUBHBIE U I€yKTUBHbBIE PACCYXKICHUS, IOCTPOCHUE U UCIIOJIHEHHE
aNropuTMa,

11) ucnoap30BaTh Pa3IUYHbIC TPUEMbI MOMCKA HHYOPMALIUK B HHTEPHETE, CTPOUTD 3aPOCHI JJIsI TOUCKA
nH(pOpMaIIUY, aHATU3UPOBATH PE3yIbTaThl TOUCKA,

12) co3nmaBath ¢ momorbto yerpoiicte UKT anarpaMMbl pa3invHbIX BUIOB (aIrOpUTMHYECKUE,
KOHIIETITYaJIbHbIC, KIIACCH(DUKAIMOHHbIE, OpraHU3al[MOHHBIE, POJICTBA U T.J.) B COOTBETCTBUH C PEIIACMBIMH
3a/1ayaMu;

13) BBOIUTH pe3yNbTaThl H3MEPEHUIT U Ipyrue HUQpOBbIe TaHHbBIC ISl UX 00Pa0OTKH, B TOM YHUCIIC
CTaTUCTUYECKOM, U BU3YAIU3aLINH;

14) ctpouTh MaTeMaTHYECKHE MOJISITH; IPOBOIUTh SKCIIEPUMEHTHI U HCCIICIOBAHUS B BUPTYaIbHBIX
na0opaTopHsIX.

6 npedmemuom HanpaeieHuu.

1) OBJIAACHUC 0a30BBIM MMOHSATUHHBIM arraparoM 1o OCHOBHBIM pa3JieiiaM COACPKaHUsI, IIPECACTAaBICHUC 00
OCHOBHBIX U3YYaCMBbIX ITOHATUAX (‘-II/ICJ'IO, TCOMETPHUICCKAA (pnrypa, YpaBHCHUC, (I)YHKI_II/IH, BCPO}ITHOCTB) Kak



BOKHEHIIIMX MAaTEeMAaTUYECKUX MOJCIISX, TIO3BOJISIFOIINX OMKUCHIBATh U M3Y4aTh PEeaTbHBIC MPOLIECCHI U
SIBJICHUS

2) yMeHue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (aHAIM3UpPOBATh, U3BJICKATh HEOOXOAUMYIO HH(POPMAILIUIO),
TOYHO M I'PAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOW U TUCHbMEHHON PEUYU ¢ MPUMEHEHHEM MaTEMaTHUECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH, HCIIOJIb30BATh PA3IMYHBIC SI3bIKH MAaTEMATHKH, IPOBOIUTH KIIACCHU(PHUKAIUH,
JIOTUYeCcKue 000CHOBaHUS, 0Ka3aTeIbCTBA MAaTEMAaTHUECKIX YTBEPKIACHUH;

3) pa3BuTHE MPEICTABICHUN O YHCJIC U YUCIIOBBIX CUCTEMaX OT HATYPaJIbHBIX J0 ACHCTBUTEIbHBIX YHCET,
OBJIaJICHUE HABBIKAMH YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAILHBIX BEIYHUCIICHHH;,

4) oBna/icHHE CUMBOJIBHBIM SI36IKOM aareOphl, IPUEMaMHK BBITIOJTHEHHS TOKICCTBEHHBIX ITPe0Opa3oBaHuit
paIMOHATILHBIX BRIPAKCHHM, PEIICHUS YPABHCHHM, CUCTEM YPABHCHHI, HEPABEHCTB M CHCTEM HEPABCHCTB;
YMEHHE HCII0JIb30BaTh HCI0 KOOPAMHAT HA TUIOCKOCTH JUISI HHTEPIPETAllNd YPaBHEHUH, HEPABEHCTB, CUCTEM,;
YMEHHE MPUMEHSTH allreOpandeckue mpeoOpa3oBaHus, alapar ypaBHEHUH U HEPABEHCTB IS PEIICHUS 3a1a4
U3 Pa3INYHBIX Pa3IesioB Kypca;

5) oBiajgeHne cucTeMol (YHKIIMOHATBHBIX MOHATHH, (QYHKIIMOHAIBHBIM S3IKOM U CUMBOJIMKO; yMEHHE
WCI0JIb30BaTh (DYHKITMOHALHO-TpaQUIeCKre MPEICTABICHUS ISl OTTUCAHNS U aHAIN3a PEaTbHBIX
3aBHUCHUMOCTEH,

6) oBJ1a/IcHIE OCHOBHBIMH CIIOCOOAMU MPE/ICTABICHUS U aHATN3a CTATUCTUYCCKHUX JTAaHHBIX | HATNIHE
MIPEJICTABJICHUIA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O PA3IUYHBIX CIIOCO0aX MX
W3YYCHHUS, O BEPOATHOCTHBIX MOJIEIISIX;

7) oBJIaJIcHNE TEOMETPUYCCKIM S3bIKOM, YMEHHE UCIIOB30BATh €0 JUIS OMUCAHUS TPEIMETOB OKPYKAOIIETO
MHpa; pa3BUTHE MTPOCTPAHCTBEHHBIX NPEJICTABICHUN U N300pa3nuTEIbHBIX YMEHUH, PUOOPETEHNE HABBIKOB
r€OMETPUYECKUX TOCTPOEHHUH;

8) ycBoeHHe CHCTEMaTHYECKUX 3HAHUHM O TUIOCKHMX (PUrypax M MX CBOMCTBAX, a TAK)Ke Ha HATJISITHOM YPOBHE
— 0 TPOCTEHIIUX MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHSATh CUCTEMATHYSCKUE 3HAHUS O HUX IS
pEIICHHS TEOMETPUYCCKHUX M MPAKTUICCKUX 33]1a9;

9) yMeHHe U3MEPATH JUTMHBI OTPE3KOB, BEJTUYNHBI YITIOB, HCIOAB30BATh (DOPMYIIBI TS HAXOKICHHS
MEPUMETPOB, TUIONIAIeH U 00bEMOB Fr€OMETPHUECKUX (DUTYD;

10) ymeHue MpUMEHSITh H3YUYCHHbIC IOHATHS, PE3yIbTaThl, METOIbI [UTS PEIICHHS 33/1a4 MPAKTHYSCKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX AUCHUILINH C UCIOJIB30BaHUEM MPU HEOOXOAUMOCTH CIPaBOYHBIX
MaTepHajoB, KAJIbKYISITOPa, KOMIIbIOTEpA.

HartypaabHble uncia. [poou. PanmuonanbHble yucia
BoinmyckHUK HAy4YUTCS

* IOHUMATh 0COOECHHOCTHU I[GCSITH‘IHOI}'I CHCTEMBbI CYUCIICHUS,
* OIEPpUPOBATH MIOHATHAMH, CBA3AHHBIMHU C JCIIUMOCTBIO HATYpaJIbHbIX YHUCEII,

* BEIpa)XaTh YKCJIa B SKBUBAJICHTHBIX (hopMax, BBIOMpasi HanboJiee MO IX0 Y0 B 3aBUCUMOCTH OT KOHKPETHOM
CUTYaIluH,

* CpPaBHUBATH U YIIOPAJOYHUBATH pallMOHATILHBIC YHCIIA,

¢ BBITIOJIHATD BBIYHUCJICHUS C pallUOHAJIBHBIMU YUCIIaMHU, COUCTAasl YCTHBIC U TIMCbMCHHBIC HpI/IéMBI BBIqHCHeHHﬁ,
IIPUMCHECHHUEC KAIbKYIISATOPA,

* UCIIOJIb30BATh MIOHATUSA U YMEHMS, CBS3aHHBIE C IPONIOPLHUOHAIBHOCTBIO BEIMYUH, IIPOLIEHTAMHU, B XOJI€
pelIeHus MaTeMaTUYECKHUX 3a/1a4 U 3aJ1a4 U3 CMEXHBIX IIPEIMETOB, BBIIOJIHATE HECIIOKHbIE IIPAKTUYECKUE
pacy€Tsl.

Bbll’lyCKHMK nojaydyum BO3MOIHCHOCMDb .

* NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCEMAMU CHUCTIeHUsL ¢ OCHOBaHUAMU, omaudnbimu om 10;
* yenyoums u paseums Npeocmasietus 0 HamypaibHblX YUCIAX U CEOUCMBAX OeNUMOCU,

* HAYYUMbCS UCNOIBL308ANb NPUEMBL, PAYUOHATUSUPYIOWUE BLIYUCTEHUS, NPUOOPECmU NPUBLIUKY
KOHMPOIUPOBAMb GbIUUCIIEHUSL, 8b1OUPAS NOOXOOAWUIL OJIs1 CUMYayUU cNOcoo.



JlelicTBUTEILHBIE YHCIA
BeInyckHUK HayduTes:

¢ UCIIOJIb30BATh HAYAJIbHBIC MPCACTABIICHUSA O MHOKCCTBC I[GflCTBPITGJIBHBIX qHuCell,
¢ OIICPHUPOBATH MMOHATUCM KBAAPATHOI'O KOPHA, IPUMCHATH €0 B BBIYUCIICHUAX.
Bbll’lyCKHuK ROYUUM BO3MONCHOCMb.

* paseumo npedcmaeﬂeHue O HYucjiie U 4ucCiloesvlx cucmemax om HamypajlbHblX 00 OelicmeumenbHbiX yucei; o0 poau
BbIYUCTCHULL 8 npakmuke,

* Pazeums u yenyoums 3HaHus 0 0eCIMU4HOU 3anucu OelucmeumenbHolx yucen (nepuoouveckue u
Henepuoouueckue opoou).

HN3mepenusi, npudIMKeHUs1, OLIEHKHU
BrinmyckHUK HAayduTCS:

® UCIIOJIB30BATh B XO4€ PCUHICHUA 3a1a4 3JICMCHTAPHBIC ITPEACTABJICHUA, CBA3AaHHBIC C HpI/I6J'II/DKéHHBIMI/I
3HAa4YCHUSIMHU BCIINYUH.

Bbll’lyCKHuK nOAYYUM 603MOHCHOCMb.

® NOHANb, YUMo 4Yucioevle aaHHble, Komopble UCNO1b3yYHOMCcA ons xapakmepucmuxku 00beKmos OKpyotcaroueco
mupa, A6JIAIONMCA npeumyumecmeerHHo l’lpu6]lu9f€éHHblMu, Ymo no 3anucu I’lpu6flu9fCéHHblx 3Ha’4l€H1/lIZ,
CanprC(lWMXC}l 6 qubOpMaL;uOHHblx UCMmMo4YHUKax, MOMCHO cydumb 0 nocpeutHocmu I’lpu6]lu3fC€Huﬂ;

* NOHSIMb, YMO NOZPEULHOCHIb PE3YIbMAMA 8bIYUCTEHUL OOANCHA ObIMb COUBMEPUMA C NOZPEUHOCIBIO UCXOOHBIX
OAHHbBIX.

AnredOpanyeckue BbIpasKeHU s

BoInmyckHUK Hay4YUTCS

® ONEpUPOBATH MOHATHSAMHU KTOXKIECTBOY, KTOKIECTBEHHOE ITpeoOpa30BaHKE», PelIaTh 3a1a4H,
cojepxarniue OyKBeHHBIC TaHHbIE, paboTaTh ¢ hopMyIamu,

®  BBINOJHATH MPEe0OpPa30BaHMS BIPAKECHUN, COACPKAITUX CTCIICHH C IIEIBIMH MOKA3aTeIsIMU U
KBaJpaTHBIC KOPHH,

®  BBINOJHATH TOXIECTBEHHBIC MPE0OPA30BAHMS PAIMOHATIBHBIX BHIPAKECHUN HA OCHOBE MPABUJT
JNEHUCTBUM HaJl MHOTOUYWICHAMH U aJIreOpandecKUMH JIPOOsIMU;

®  BBINOJIHATH PA3JIOKECHUE MHOTOWICHOB HA MHOYKHTEIIH.

Bbll’lyCKHl/lK NOYHUmM 603MOHCHOCMb Haylmmbc;z:

6bINOJIHANb MHOC0ULA206blE npeo6pa306aHuﬂ PayuUoOHAaAIbHbIX 6blpa0iC€Hl/llZ, NPUMEHAA mupo;cuﬁ Ha60p cnocoboe
U NPUEMOo8; NPUMEHAMb MOAHCOeCMEeHHble NPeoObpPa308anUs OJisl peuleHus 3a0ay U3 pa3iudHblX pazoenos Kypca
(HanpuMep, 0151 HAXO0HCOCHUS Hau60ﬂbm€20/HauM€HbW€20 SHAYEeHUA 6blpa.?fC€H1/l}l).

YpaBHeHust

BbInmyckHUK Hay4uTCs:

¢ peiaTb OCHOBHBIC BUJIbI PAlIUOHAJIBHBIX ypaBHeHI/Iﬁ C OTHOH HepeMeHHOﬁ, CUCTCMBI IBYX ypaBHeHI/Iﬁ C
JABYMs IEPEMCHHBIMU,

¢ IOHUMAaThb YPAaBHCHHUC KaK Ba)KHeﬁH.Iym MAaTEMAaTUYCCKYIO MOACIIb UIA OITMCAHUA U U3YUCHU A
pa3HOO6paBHBIX PCaJIbHBIX CI/ITyaLII/Iﬁ, peuraTb TECKCTOBBIC 3ala4UNn anre6pa1/1qec1<I/IM METOJIOM,

* IPUMCHATDH rpa(pnqecxne MpEACTaBJICHUA IJI UCCIICAOBAHUS ypaBHeHPIfI, HCCJICA0OBAaHUA U PCHICHUA
CUCTEM ypaBHCHI/Iﬁ C ABYM: NICPCMCHHBIMHU.



Bbli’lyCKHLlK ROJIYUUN B03MOHNCHOCMb.

* 0671a0emb CReYUAIbHLIMU NPUEMAMU PeUleHUsl YPAGHEHUL U CUCeM YPABHEHULL; Y8EPEHHO NPUMEHIMb
annapam ypasHenutl 0Jisi peueHusl pazHo0OPA3HbIX 3A0ay U3 MAMeMAMUKU, CMEXCHbIX NPeOMemos, NPaAKMuKU,

* npumensimy epapuueckue npedcmagieHust OJis UCCLe008aHUS YPAGHEHUL, CUCTEM YPAGHEH UL,
cooepoicawux OyKeeHHvle KO puyuenmoi.

HepagencrBa
BrinyckHUK HayyuTCs:

BIIOHUMATDb U NPUMCHATH TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHLIC C OTHOIICHUEM HCPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPABCHCTB,

BpCuiaThb JIMHENHEIE HCPAaBCHCTBA C OI[HOI71 HepeMeHHOfI " UX CUCTCMBI, pelaTh KBaJApaTHBIC HEPABCHCTBA
C omopoi Ha rpaduyecKue MPeACTaBICHUS;

BIIPUMCHATH almapaTt HCPAaBCHCTB JJIA pCHICHUA 3a/]a4 U3 pas3JIMYHbIX Pasac€jioB Kypca.
BblnyCKHuK NOAYUUM BO3MONCHOCIb HAYYUMbCA .

PA3HOO0OPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME; Y8EPEHHO NPUMEHAMb annapam HepaseHcms 0
peutenus pazHooopa3HbIX MamemMamu4eckux 3a0ay U 3a0a4 U3 CMeNCHbIX NpeomMemos, NPaKmuKu,

npuUMeHAmb 2paguyeckue npeocmasnenus 07 UCCIe008AHUS HEPABEHCIE, CUCTEM HEPABEHCME, COOEPIHCAUUX
OyKeeHHble KO puyuenmol.
OcHoBHbIe NOHATHS. YK Cc10BbIE PYHKIUH

BeinmyckHUK HayduTes:

1) moHMMATh ¥ UCTIOJIL30BATh (PYHKIMOHATbHBIC MIOHITHUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAYCHUS);

2) cTpouTh TpaduKK AIEMEHTAPHBIX (YHKIINI; HCCIIEI0BATh CBOMCTBA YHCIOBBIX (DYHKIMI Ha OCHOBE M3YUCHHS
MOBEJICHUS UX TPa(UKOB,

3) moHuMaTh GYHKIHIO KaK BAKHEHIITYI0 MATEMaTHUECKYIO MOJICIb ISl OMMCAHKS MPOLIECCOB M SBJICHHIA
OKPYKAIOIIEro MUPa, MPUMEHSTh (QYHKIIMOHATBHBIN SI3bIK JJIs1 OITUCAHUS M HCCIIEIOBAHUS 3aBUCHMOCTEH MEKIY
(bU3NIECKUMU BEIIMINHAMM.

Bbll’lyCKHuK NOAYYUM B603MOHCHOCIMb HAYYUMbCA .

NnpPOBOOUMb UCCTIE008AHUS, CEA3AHHbBIE C U3YUEHUEM C8OUCME (DYHKYULL, 8 MOM YUCTIe C UCNOIb308AHUEM
KOMNbIOMEPA; HA OCHOBE 2PAPUKO8 UZYUEHHBIX PYHKYUL cmpoums bojiee clodxchvle epaguku (Kycourno-
3a0aHHbLE, C KBLIKOJOMBIMU» MOUKAMU U M. N.);

UCnoIbL308amsb PYHKYUOHAIbHBLE NPEOCMABIeHUs. U CEOUCEA (PYHKYULL O/ peuleHUs MamemMamuieckux 3a0ay
U3 PA3IUYHBIX PA30eo8 Kypcd.

YucJi0BbIE 0CJI€10BATEIbHOCTH
BbInmyckHUK Hay4uTCS:

1) MOHHUMATh 1 UCIIOJIB30BaTh SA3bIK IOCIEA0BATEIbHOCTEN (TepMI/IHBI, CHUMBOJIMYCCKHUEC 0603Ha‘{eHI/IH);

2) IpUMEHSTH (OPMYJIbI, CBSI3aHHBIE C apUPMETHUCCKON 1 TEOMETPHUECKOM MPOTPECCUEN, U amlmapar,
chOopMUPOBAHHBIN MPU U3YYEHUH IPYTUX Pa3AeTIOB Kypca, K PelIeHUI0 3a/1a4, B TOM YHUCJIe C KOHTEKCTOM U3
peanbHOM KU3HU.

Bbll’lyCKHUK ROJYHUM BO3MONICHOCHb HAYUUMBbCA .

pewams KOMOUHUPOBAHHbLE 3a0a4l ¢ NPpUMeHeHueM Gopmyn N-20 UleHa u CyMmbl nepevix N uieHo8
apugmemuueckou u 2eoMempuyecKol npocpeccuul, NPUMeHsIsi NPU SMomM annapam ypasHenuti u
HepageHcms;



NOHUMAMb APUDMEMUUECKYIO U 2EOMEMPUYECKYIO NPOSPECCUI0 KaK QYHKYUU HAMYPATbHO20 apeyMeHmda;
CBA3b16AMb APUPMEMUUECKVIO NPOSPECCUIO C JUHEUHBIM POCIOM, 2e0MEeMPU1ecKyto — ¢ IKCHOHEHYUAIbHbIM
PpOCmom.

OnucarejbHasi CTATHCTHKA
BBIHyCKHI/IK HAaY4YUTCA UCIIOJIB30BATh HpOCTefIHlHe CIIOCOOBI MNpEACTaBJICHUA U aHalIn3a CTATUCTUYCCKUX JAHHBIX.

Buinyckuux nonyuum 603mMoACHOCHb NPUOOPeCMU NEPEBOHAYATbHBII ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npoBedeHUlU ONpoca 0OWecmeeHH020 MHEHUsl, OCYUeCMBEIsMb UX AHAIU3, NPeOCMAsIsmb Pe3yibmanbvl Onpocd
8 8Ude madauysl, OUaAPamMmol.

Cay4aiinble cOOBITHSI M BEPOSITHOCTH
BbInycKHMK HAYYUTCSI HAXOIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHS.

Bbll’lyCKHuK noJiydunt 603MOANCHOCNb npuo6pecmu onslm I’lpOGQ()QHMﬂ CleI{LZIZHle IKCnepumernmoes, 6 mom 4ucie
C NOMOULbIO KOMNbIOMEPHO20 MOOéJlMpOGdHuﬂ, uHnmepnpemayuu ux pes3yibmanios.

KomOunaTopuka
BrimyckHUK HayuuTCs penaTh KOMOWHATOPHBIE 33]]a9 Ha HAX0KICHHUE YMCIIa 00bEKTOB MJIM KOMOWHAITHAN.

BoinycKHUK NOIYYUM 803MONCHOCb HAYYUMbCSL HEKOMOPLIM CREYUATbHbIM NPUEMAM DelUleHUs!
KOMOUHAMOPHBIX 3A0aU.

Harasignast reomerpust
BhInyCKHUMK Hay4YUTCS !

1) pacrnio3HaBaTh Ha YepTeXkKax, pUCYHKaX, MOJICIIAX U B OKPYXKAIOIIEM MHUPE TIOCKHE
MIPOCTPAHCTBEHHBIC T€OMETPUICCKHE (DUTYPHI;

2) pacno3HaBaTh pa3BEPTKH Ky0Oa, IPSIMOYTOJIBHOTO MMapasuIe/IenuIe/ia, IPaBUIbHOW MTHPAMUIBI,
IWIMHJIPA U KOHYCA;

3) cTpouTh pa3BEPTKHU KyOa U MPSMOYTOJILHOTO MapaljieieIuIe/a;

4) onpenenaTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTypHI THHCHHBIC pa3Mephl caMoii (GUTypPHI, U
Hao00poT;

5) BBIYHCIIATE 00BEM MPAMOYTOJIBHOTO HapaljIeIcuIe T a.

Buvinycxknux nonyuum 6o03modicHocms:

HAY4UmsCs 8bIYUCAAMb 00bEMbL NPOCMPAHCINEEHHBIX 2e0MEMPUUECKUX PUSYD, COCMABIEHHbIX U3
NPAMOY20/IbHbIX NAPAJLeNIenunedos;

yenyoumo u pazeums npedcmasieHus 0 NPOCMPAHCINEEHHbIX 2eOMeMPUYECKUX Pueypax;
HAY4UumsCs NpUMEHAMb NOHAMUE PA38EPMKU O/ 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckne Gpurypsl
BrinyckHUK HayyuTCs:

1) MOJIB30BATHCA A3BIKOM I'€COMETPHUHU IS OIIMCAHUSA TIPEAMETOB OKPYKAIOIICTIO MUPA U UX B3AUMHOT'O
PAacCIIOJIOKCHUS

2) pacrio3HaBaTh U H300pakaTh HA YEPTEKAX U PUCYHKAX FEOMETPUUECKHE PUTYPBI U MX KOH(UTypaIuu;

3) HaxOAUTh 3HAUYCHUSI JJTHH JTMHEHHBIX AJIEMEHTOB (DUT'Yp U X OTHOLICHHUS, TPAyCHYIO Mepy yriioB oT O 110
180°, mpuMeHsist OTIpeeTIeHNs], CBOMCTBA U TIPH3HAKU (PUTYP M MX DJIEMEHTOB, OTHOIICHUS GuUryp (paBeHCTBO,
1o 001e, CHMMETPUH, TOBOPOT, NMapajIeIbHbIH EPEHOC);

4) onepupoBaTh ¢ HAYAJIbHBIMU TIOHITHUSMH TPUTOHOMETPUH U BBITIOJIHATH YJIEMEHTapHBIE OTIEPALIUH HaJl
(GyHKUIUSAMU YTIIOB,



5) pemaTh 3a1a4K Ha JOKA3aTEIbCTBO, OMUPASCh HA U3yYCHHBIC CBOMCTBA (PUI'Yp M OTHOLICHUI MEXy HUMH U
IIPUMEHSISI U3yYEHHBIE METO/IbI JOKA3aTEIIbCTB;

6) perath HECIOXKHBIC 3a/1a4K HA TIOCTPOCHUE, IPUMEHSS OCHOBHBIC AJITOPUTMBI TOCTPOCHHS C TIOMOIIBIO
LHUPKYJIA U JIMHEUKY;

7)peuiath MpocTeiime IIaHUMETPUUECKHE 33/1a41 B IIPOCTPAHCTBE.

BblnyCKHuK nOYUUM B03MOHCHOCMb.

0811a0emb Memooamu peuleHus 3a0ay Ha bIYUCTIEHUsS. U OOKA3AMENbCMBA . MEMOOOM OM NPOMUBHO20, MEMOOOM
noo0oobust, Memooom nepedbopa 8apuarnmos U MemooomM 2eoMempudecKux Mecm moyex;

npuobpecmu onvim npuUMeHeHUst anleedpauiecKkoeo U mpueoOHOMempuyecKko2o annapama u uoetl O8UNCeHUs: npu
peutenuu 2eomempuieckux 3a0ay;

0811ademsv MmpaoUYUOHHOU CXeMOU peuerUsl 3a0ad Ha NOCMpPOeHUe C NOMOWbIO YUPKYILSA U TUHEUKU . aHAU3,
nocmpoerue, 00Ka3ameibCmeo U UCCie008aHue,

HAYYUmbCsi peuams 3a0aiu Ha NOCMpoeHUue MemooOM 2eOMeMpPUecKko20 Mecma moyex u Memooom noooous;
npuobpecmu onvim Uccied08aHust CBOUCME NAAHUMEMPULECKUX PUSYD ¢ NOMOWbIO KOMNbIOMEPHBIX NPOSPAMM,
npuobpecmu onvim 6bINOJHEHUs RPOEKmMos no memam: «I eomempuyeckue npeodbpazo08anus Ha NIOCKOCMUY,

HN3mepeHue reoMeTpu4ecKUX BeJHYHH
BeinmyckHuK HayduTes:

1) ucmosib30BaTh CBOMCTBA U3MEPEHHS [UTHH, TUIOIIA/ICH U YIIIOB MPH PEIIEHUH 3a/1a4 Ha HaX0K/ICHHE JTHHBI
OTpPE3Ka, JJIMHBI OKPYKHOCTH, JUTUHBI yTU OKPYKHOCTH, TPalyCHON MEpPHI yria,

2) BBIYMCIIATH [UIONIAN TPEYTrOJbHUKOB, MPSIMOYTOJbHUKOB, MApaJlIeIOrPaMMOB, TPAIICIHii, KPYrOB U CEKTOPOB;
3) BBIYHCIATH JUTHHY OKPYXKHOCTH, JUTHHY JIyT'H OKPY>KHOCTH;

4) BBIYUCIIATH JUTMHBI THHEHHBIX 3JIEMEHTOB (PUIYp M UX YIJIbI, UCTIOJIB3YsT POPMYJIbI JUTHHBI OKPY)KHOCTH U
JUIMHBI IyTU OKPYKHOCTH, (OpMYJIbI IIomaaen puryp;

5) perate 3a1a4u Ha JOKA3aTEILCTBO C MCIIOJIB30BaHUEM (OPMYIT JITHHBI OKPY)KHOCTH M JUTHHBI

YT OKPYXKHOCTH, (hopmy: mutomaaeit puryp;

6) perath MIpakKTUYECKUE 3a1a4M, CBA3aHHBIE C HAX0KICHHEM I'€OMETPHUECKUX BEITMYHH

(vcrosp3ys IpH HEOOXOAUMOCTH CIIPABOYHHMKH U TEXHUYECKHE CPEJCTBA).

Buinyckrux nonyuum 603MONCHOCMb HAYUUMBCA.

BLIYUCTIAMb NIOWAOU PUSYD, COCMABIIEHHBIX U3 08X UIU DONee NPAMOY2ObHUKOS, NAPANNEeN0ePAMMOS,
Mpey2onNbHUKO8, KpYed U CeKmopda;

6bIUYUCIAAMD nﬂomadu MHOZOyZOJZbHMKOS, MCI’ZOJlb3y}Z OMHOUWIEHUA pABHOBENIUKOCNU upagHococmaeﬂeHHocmu;
NPUMEHSMDb AN2eOpauUdecKuil U MmpueoHOMEeMpPULeCcKUll annapam u udeu 08UdNCeHUss Npu peueHul 3a0ay Ha
6blUUC/IeHUEe I’ZJZOZMGOEI:Z MHOZOyZOJZbHMKOG.

Koopaunatsi

BbInmyckHUK Hay4uTCS:

1) BBIYUCIIATH JJIMHY OTPE3Ka 10 KOOPAMHATaM €TI0 KOHIIOB, BBIYHUCIIITE KOOPJAMHATEI CEPECAMHBI OTPE3KaA,
2) HCIIOJIB30BAaTh KOOpI[I/IHaTHHﬁ MCTO IJIsI U3YUYCHU A CBOICTB MPAMBIX U OKPY)KHOCTGP’I.
Bbll’lyCKHuK ROJIYHUM B03MONCHOCHIb.

B 0671a0emb KoopduHamelM Memooom PpeuleHus 3a0a4 Ha BbIYUCTEHUA U 00Kd3ameﬂbcm6a;
Bnpuo6pecmu onsvint UCNONb306aAHUSL KOMNBIOMEPHBLIX NPOcpAMM 07151 QHAAU3A YACTNHBIX crydaes
83AUMHO20 PACNOIOINCEHUSA OKPYIHCHOCEU U NPAMBIX,

BHnpuobpecmu onvim 6bINOJIHEHUs NPOEKmMo8 Ha memy «lIpumeHneHnue KOOPOUHAMHO20 Memood npu
peulenuu 3a0ay Ha GblNUCTIEHUS U OOKA3AMENbCMEA.

BexTopbl

BbImycKHUK Hay4uTCS:



1) onepupoBaTh ¢ BEKTOpaMH: HAXOJIUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX I€OMETPUIECKH,
HaxOJUTb BEKTOP, PaBHBIN IIPOU3BEIACHUIO 3aJaHHOTO BEKTOPA HA YUCIIO;

2) HaAXOJWTh JJIsl BEKTOPOB, 3aJJAHHBIX KOOPAMHATAMHU: JUTHHY BEKTOPA, KOOPIHMHATHI CyMMBI ¥ Pa3HOCTH JIBYX U
0oJiee BEKTOPOB, KOOPIMHATHI MPOU3BEICHNUS BEKTOPA HA YHUCIIO, IPUMEHSS IPU HEOOXOTMMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIILHBIN U PACIIPEACIUTEIIbHBINA 3aKOHBI;

3) BBIYUCIIATH CKAISPHOE POU3BEJCHUE BEKTOPOB, HAXOAUTH YIOJ MEXK]Yy BEKTOPaMH,

YCTaHABJIMBATH IIEPIIECHIUKYIISIPHOCTD IIPSAMBIX.

Buinyckuux nonyuum 603mMoicHOCMb
0811a0emb 6eKMOPHLIM MEMOOOM OJisL peuleHuUsl 3a0ay Ha BbIYUCTEHUS. U OOKA3AMEeNbCMEd;

npuodpecmu onvlm 8bINOJIHEHUSL NPOEKMO8 HA MeMYy KNPUMEeHeHUe 8eKMOPHO20 Memood Npu peueHuu 3a0ay Ha
gvlucIeHus U 0okazamenbecmea» [locmpoenue ompeskos no ghopmyn

COJAEPKAHUE YUYEBHOI'O ITPEIMETA
Skaacc (H.51. Bunenkun, B.U. ’KoxoBa, A.C. Yecnokona, C.U. llIBapudypn)
Apudmernka.

HarypanabHble 4ucaa. J[lecatuuHas cucTtemMa CcyuclIeHHs. PuMckas  Hymepanus.
ApubdmMernueckne NeUCTBUS HAJl HATypaTbHBIMH urciaaMu. CTETeHb C HaTypaJbHbBIM MTOKa3aTelIeM.

Hemumocth HaTypanbHbIX uucen. [Ipusnakm ngenumoctu Ha 2, 3, 5, 9, 10. IIpocTteie u
COCTaBHBIC uncia. PasznokeHne HaTypalbHOTO YMCia Ha MPOCThie MHOXKUTENH. Hanbonpimii oOmmmii
JIeNUTeNb U HauMeHblee oluiee kpatHoe. [lenenne ¢ ocTaTKoM.

Apoou. OObikHOBeHHass JpoOb. OcHOBHOE cBoWcTBO npobu. CpaBHEeHHE HOpoOer.
Apudpmernueckre NeHCTBUS ¢ OOBIKHOBEHHBIMH Jpo0sMu. HaxoKaeHne 4acTH OT IENIOTO M IIEJIOTOo
IO €r0 YacTH.

Hecsatuunas npoOb. CpaBHEHHE NECATUYHBIX apoOer. ApudmeTudyeckue NEUCTBUS C JECATUYHBIMHU
npobsimu. [IpeacraBnenue necaTHYHON IpoOu B BUAEC OOBIKHOBEHHOUW IPOOU M OOBIKHOBEHHOU B BHJIC
NECITUYHOM.

PanuonajnHbIE YHCIIA.

UucnoBsle BhIpaXXEHUS, MOPSIOK ACHCTBUI B HUX, UCIOJIB30BaHUE CKOOOK. 3aKOHBI
apumMeTHyecKuX JeHCTBUIL: IepeMeCTUTENbHBIN, COUeTaTENbHbIN, pacipeeIuTEIbHbBIN.

JlelicTBUTEIbHBIE YHCIIA.

OTansl Pa3BUTHA IPEACTABIICHUA O YUCIIC.
TexcToBbIE 3aJa4M. PelieHne TEKCTOBBIX 3a1a4 apI/I(i)MeTI/IquKI/IM crmoco0OoM.

N3mepenus, npudIM:KeHusl, OUeHKH. EIMHUIBI WM3MepeHHs [UIMHBI, IUIOIAgd, 00beMa, MAaccChl,
BpEMEHH, CKOpOocTH. Pa3mepbl 0OOBEKTOB OKpyKawmero Mupa (0T 3JIEeMEHTapHbIX YacTHI[ [0
Bcenennoii), IIUTENsHOCT TPOIECCOB B OKpyKawmieM mupe. [IpencraBienne 3aBUCUMOCTH MEXIY
BETTUYMHAMHU B BUJIE GOPMYIIL.

5 kaacce (A.I'. Mep3ask, B.b. IHosonckuii, M.C. fIxkup)
Apudpmernka

HarypajbHble yuciaa

Psan HarypanbHbIX yncen. JlecaTudHas 3alUCh HaTypaabHbIX YUCEIL.
Koopaunarssiii syu. HIkana.
CpaBHeHue HaTypanbHbIX yncell. C0KeHNe U BBIMUTAHUE HAaTypalbHbIX yuce. CBONCTBA CIIOKEHUS.



YMHOK€EHUE U JIelIeHHe HaTypalbHbIX uncen. CBoiCTBa yMHOKEHHUS. JleIeHre ¢ OCTaTKOM.
Crenensp uncia ¢ HaTypaJIbHbIM IIOKa3aTeNIEM.
Pemienue TekCTOBBIX 3a7a4 apU(METUYECKIMHU CIIOCOOAMH.

Apoon

Oo6bixkHOBeHHBIE ApoOH IIpaBuibHBIE M HEMpaBUWIbHBIE APOOH. CMEIIaHHbIC YHCIIA.
CpaBHeHHE OOBIKHOBEHHBIX Ipo0eii. ApupMeTHIecKre NeiCTBUS C OOBIKHOBEHHBIMU JAPOOSIMHL.

Hecsituunbie qpoou. CpaBHEHHE M OKPYIIICHHE JCCATHYHBIX Ipo0ei. ApudMeTndeckue IeHCTBUS C
JNECATUIHBIMU ApoOsiMu. [IpUKuIKN pe3ybTaTOB BRIYMCICHUN

IIponenTsl. HaxoxneHne npoueHToB oT yncia. HaxoxieHne yucna no ero npoueHTam
Pemenne TekcTOBBIX 3a7ja4 apuPMETUUECKUMU CIIOCO OAMH.
Beanunnbl. 3aBHCHMOCTH MeKIY BeJIMUMHAMH
Enqunauns! nuHsl, miomanm, 00béMa, Macchl, Bpo€MEHHU, CKOPOCTH.

[Ipumeps! 3aBucuMOCTEN MeX Ty BenuunHaMu. [Ipencras nenue 3aBucuMocTteil B BUae Gopmy.
Breruucnenus mo ¢popmynam.

Yucii0Bble U OyKBEHHbIE BbIPAKEHHUS. Y PABHEHUA

UucnoBble BbIpaXEHUS. 3HAUEHUE YUCIOBOTO BbhIpaxkeHus. [lopsaok AENCTBHI B YUCTOBBIX BBIPAKECHUSX.
bykBenHbIe BbIpakeHUs. DOPMYIIBI.

VYpaBHeHnus. PenieHne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUN.
JJIeMeHThI CTATUCTHKH, BepossiTHOCTH. KoMOMHaATOpHBIE 3a7aun
Cpennee apudmerndeckoe. CpegHee 3HaUYCHNUE BETUIHHBI.
Pemenne KOMOMHATOPHBIX 3a/1a4.
I'eomeTpuueckne Gpurypni.
HN3mepeHus reoMmeTpu4eCKNX BeJTHYUH
Otpesok. [locTtpoenue otpeska. [{nuna otpeska, romaHoi. I3mepeHue 1auHbl 0Tpe3Ka, IOCTPOCHHE
oTpe3ka 3a1anHoi el [lepumerp mHoroyronsHuka. Ilnockocts. [Ipsamas. Jlyy.
VYrou. Bune! yrinos. ['panycnas mepa yrina. U3mepenue v nocTpoeHHe YIiloB ¢ MOMOILBIO TPAHCIIOPTHPA.

[Ipsimoyronsuuk. KBagpar. TpeyronbHuk. Buabl TpeyrojibHUKOB
PaBenctBo ¢uryp. [lnomane npsmoyroyibHuka 1 kBaapata. Ock CHMMETPUH (QUTYPHI.

Harnsanele npeactaBiaeHus o MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN Mapauienenumnes, Kyo,
nupampaa. O6bEM MPSIMOYTrOJIBHOTO Mapaulesenumnesaa u Kyoa.
MarteMaTHKa B HCTOPHYECKOM Pa3BUTHH

Pumckas cucrema cuucneHus. I1I03MIIMOHHBIE CUCTEMBlI CUHCIICHHUS. O06o3HaueHUE I_II/I(I)p B Z[peBHeﬁ

Pycu. CrapunHble Mepsl JyInHBL. BBeieHne MeTpa Kak eAMHULIBI AUHBL. MeTpuueckasi cucteMa Mep B
Poccuu, EBpone. Mctopust popMupoBanust MaTeMaTuueckux cumBoJioB. Jlpoou B Basunone, Erunre,
Pume, Ha Pycu. OTKpbITHE JeCATUYHBIX ApoOeil. Mup npocThixX uncesn. 30510Toe ceueHue. Ynucuo Hyb.
JI.®. Maruunkuii. [T.JI. Yeosimes. A.H. Konmoropos.



6 wkiaacc (H.51. Buienkun, B.!. KoxoBa, A.C. YecHokoBa, C.!. LlIBapudypn)

Henumocmo uucen.

Henutenn u kpatHble. HanGonpmmii oOmuii nenutens, HaumMeHblnee oOmiee kpaTHoe. llpu3naku
nenmumoctd Ha 2, 3, 5, 9, 10. [IpocTeie u coctaBHbie yucia. Pa3znokeHne HATypaJbHOTO YHMCia HA MPOCTHIC
MHOKHUTENN. B3auMHO MpoCThIE YncCIa.

* OcHogHas yenb — 3a6epuiums U3ydeHue HamypaibHblX Yucei, N0020Moumsb OCHO8Y Ol 0C80EHUS
oeticmautl ¢ 00bIKHOBEHHBIMU OPOOAMU.

* 3aBepliaeTcs H3Y4YE€HHE BOIIPOCOB, CBSI3aHHBIX C HATypaJbHbIMM unciamMu. OCHOBHOE BHUMaHUE
yZENSeTCsl 3HAKOMCTBY C MOHATUSAMU JIIUTEIb U KPAaTHOE, KOTOPbIE HAXOJAT MPUMEHEHUE NPU COKPALLEHUU
OOBIKHOBEHHBIX JIpoO€i U MpHU MPUBEIECHUU UX K 00IIEeMYy 3HAMEHATEN0. YIIPA)KHEHUS MOJIE3HO BBIMOJIHATh C
OMOpoi Ha TaONHIy YMHOXEHUS — NpAMbIM mogoopoM. OnpesieieHHOe BHUMAHHUE YJENseTcs 3HAaKOMCTBY C
MpU3HAKaMU JCMMOCTH, TOHSATHUSAM MPOCTOTO [M cocTaBHOro yucend. [lpu uX u3ydeHHH I1enecoo0pa3Ho
(dbopMHpOBaTh YMEHUSI IPOBOUTH MPOCTENUIITNE YMO3AKIIOUEHHS, 000CHOBBIBASI CBOU JIEHCTBUS CCHIIIKAMU
Ha OIpejeseHHe, MPaBUJIO. YYaluecs JOJDKHBI YMETh Pas3JIokKUTh YUCIO Ha MHOXuTenu. Hampumep, oHu
JOJIKHBI TIOHUMAaTh, 4To 36 = 6 6 =4 9 = 2 18 u T.n. He o0s3arenbHO 10OMBATHCS OT BCEX YUAIIMXCS YMEHUS
Pa3I0KUTh YUCIIO Ha IPOCTHIE MHOKUTEIH.

Cnooscenue u epluumanue Opoﬁeﬁ C PA3HbBIMU 3HAMEHameaAMU.

OcnoBHOe cBoiicTBa npoou. Cokpamienue apob6eit. [IpuBenenue apoOeit k 00mEeMy 3HAMEHATEIO.
CpaBHeHI/Ie, CJIOJKEHUEC U BbBIYUTAHUC )IpO6GI71 C PasHbIMHU 3HAMCHATCISAMU. CnoxeHue W BEIYUTAHUE
CMEIIaHHBIX YHCEI.

* OcHoBHas yenb — gblpabomams NPOYHbLE HABLIKU NPeoOPa308aHUsi OPoOell, CIONCEHUs. U BbIYUMAHUSL
opobeil.

* OmHUM W3 BaXHEHIIUX pe3yIbTaTOB OOYYCHHUS SBISACTCS YCBOCHHE OCHOBHOTO CBOWMCTBa IIpoOH,
MPUMEHSIEMOTO ISl TIpeoOpa3oBaHusi IpoOei: COKpalleHHs, MPHUBEICHUS K HOBOMY 3HAMEHATEN0. YMEHHE
NPUBOANTH JpoOM K oOImeMy 3HaMEHATeNII0 HCIOJb3yeTcss Uis cpaBHEeHUs apoOeit. [Ipm paccMoTpeHun
JNCUCTBUH C JpoOSMHU UCHONB3YIOTCS TIpaBWIa CIOKEHHS ¥ BBIYMTAHUS ApoOedl C  OJMHAKOBBIMH
3HaMEHATEeJISIMH, TMOHATHE CMENIAHHOTO YMCia. BakHO oOpaTHTh BHHUMaHHE Ha CIy4ald BBIYUTAHUS IPOOH M3
IEJIOTO YHUCIIA.

Ymnuoowcenue u oenenue 0oviknosennvix Opooeii.

Ymuoxenue apoOeit. Haxoxxnenwe apobu ot umcna. [IpumeHeHHe pacrnpeneauTeNbHOTO CBOWCTBA
yMHOKeHus. B3aumuo oOpatubie yncna. [lenenne. Haxoxxnenue uncia no ero 1podu. J[poOGHble BeIpaKeHUsI.

* OcHogHas yenrb — gblpabomams NPoUHble HABLIKU APUPMEeMUUECKUX 0etiCMBULL ¢ 0ObIKHOBEHHbIMU
OpoOAMU U peuteHUsi OCHOBHBIX 3a0ay HA OPoOU.

» 3asepaercs paboTa HaJ (GOPMUPOBAHUEM HABBIKOB apU(PMETHUUECKUX JICHCTBUIN ¢ OOBIKHOBEHHBIMU
npo0simu. HaBBIKK JTODKHBI OBITH JOCTATOYHO MPOYHBIMHU, YTOOBI ydyaluecs He UCIBITHIBAIN 3aTPYAHCHUN B
BBIYHMCIIEHUSX C PAIIMOHATBHBIMHU YHCIIAMU, YTOOBI allTOPUTMBI IEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSMHU MOTIIN
CTaThb B JaJbHEWIIEM OMoOpod g (GOPMHUPOBAHUS YMEHUU BBIMOJNHATH JEHCTBUS C airedpandecKuMu
npobsimu. Pacmimpenue ammapara IeHCTBUE ¢ ApOOSMHU MO3BOJIAET pellaTh TEKCTOBBIE 33aJaud, B KOTOPBIX
TpeOyeTcst HalTH ApoOb OT YUCIIA UM YUCIIO 10 JaHHOMY 3HAYSHHIO eTo IpoOu.

Omunowenun u nponopyuu.

Otnomenus. [Iponopius, ocHOBHBIE cBoiicTBa nponopuuu. [Ipsimas u o6paTHas nponopLUHOHATIbHAS
3aBUCUMOCTh. MaciuTtab. J[im1Ha okpyXHOCTH U Tuomaap kpyra. Hlap.

* OcHogHas yenb — chopmuposams NOHAMUA NPONOPYUL, NPAMOU U OOPAMHOU NPONOPYUOHATILHOCMEN
BEUYUH.

* HeoOxomumo, 4YTOOBI ydaluecss YCBOWJIM OCHOBHOE CBOWCTBO MPOIOPIMM, TaK KaKk OHO HaXOIUT
MPUMEHEHHE HA YPOKAaX MaTeMaTHKH, XUMHH, (u3uku. B WacTHOCTH, TOCTAaTOYHOE BHHMAHUE JOJDKHO OBITH



yIEICHO PEHICHUI0 C TIOMOINBID MPOMOPIUU 3aJad Ha MpoueHThl. [loHATHS O TpsMON U 0oOpaTHOM
MPONOPIHOHATFHOCTSIX BEIMYMH MOKHO C(POPMHUPOBATH Kak 000OIIEHHE HECKOJIBKUX KOHKPETHBIX MPUMEPOB,
INOAYCPKHYB IIPpH 3TOM IMPAKTHYCCKYIO 3HAYUMOCTbL OTHX HOHSITI/Iﬁ, BO3MOXHOCTb HUX IMPUMCHCHHA JId
YOPOILUEHUS PEUICHUS] COOTBETCTBYIOIIMX 3adad. JlaroTcs mpeacraBiieHUs O JUIMHE OKPY)KHOCTM U Kpyra.
CootBerctBytomue (Gopmynbl K 00s3aTeIbHOMY MaTepually HE OTHOCATCSA. PaccMOTpeHHE TeoMEeTPHYECKUX
¢buryp 3aBepuiaeTcs 3HAaKOMCTBOM C IIAPOM.

Ilonosrxcumensuvie u ompuyamenvHovle yucua.

Koopaunats! Ha npsmoil. [IpotuBonosnoxueie unciaa. Moaynb uucna. CpaBHeHue uncen. M3menenue
BEJINYUH.

Cnoscenue u goluumanue NOJI0NCUMEJIbHBIX U ompuyameslbHblX Hucel.

CrnosxeHue uncen ¢ MOMOUIbI0 KOOPAUMHATHOM npsmMoil. CrojkeHne oTpuiaTenbHbIX uncen. CloxeHue
YHUCeJN ¢ pa3HBIMU 3HaKaMu. Beruutanue.

* OcHOBHas yenb — pacuupums nPeocmasienus Y4auwuxcs 0 Yucie nymem 66e0eHUs OmpuyamenbHbix
yucerl.

* llenecooOpa3HOCTh BBENEHUS OTPUILIATEIBHBIX YHCEN TOKa3blBAa€TCS Ha COJIEP)KATENbHBIX IMpPUMEpaX.
VYyamuecss TOJDKHBI HAy4YUThCS H300pakaTh MOJOXKUTENIbHbIE M OTPULIATENbHBIE YHCIIa Ha KOOPAWHATHOM
npsimMoii. B nanbHelinem oHa OyneT CIyKUTh HarjisiAHOW OCHOBOM ISl MPaBUJI CPABHEHUS YMCEll, CIIOKEHUS U
BbIUMTaHUA yncen. CrnenuaibHOe BHUMAHUE YAEIAETCS YCBOSHHUIO BBOJUMOTO OHATHUS MOAYJIS YHCIIA, IPOYHOE
3HaHME KOTOPOro HeoOxoaumo uid (OPMUPOBAHMUS YMEHHS CpPaBHHBATh OTpULIATENbHBIE YHCIA, a B
JalbHENIeM JUIsl OBJIAJEHUS M airopuTMaMu apu(METHYEeCKHX JAEeMCTBUI ¢ TMOJOXKUTEIbHBIMH U
OTPHLIATEIILHBIMU YU CIIAMH

Ymuoorcenue u denenue nonosxcumenvuvix u ompuyamenvbHbvIX Uucen.
Ymuoxenue. Jlenenue. Parmonansueie yncna. CBOMCTBA IEUCTBUN ¢ pallMOHATIBHBIMU YHCIIAMHU.

* OcrosHas yeib — gblpabomams NPOYHblEe HABLIKU APUPMEeMUYECKUX 0eUCMBULL C NOJOHCUMETbHLIMU U
ompuyamebHbuIMU YUCTAMU.

* HaBbIkM YMHOKEHHSI U JACJICHUS TTOJIOKUTEIBHBIX U OTPHUIIATESILHBIX YUCENT OTPabaThIBAIOTCS CHavYaia Mpu
BBITTOJTHEHUH OTICNIBHBIX JCWCTBUH, a 3aTeéM B COYCTAHWM C HaBBIKAMHU CIIO)KCHUS W BBIUMTAHUSA TIPH
BBIYMCJICHUM 3HAUYEHWM YHWCJIOBBIX BBIpAKCHUN. Ydammuecss JODKHBI YCBOWUTb, 4YTO I OOpalleHUs
O0OBIKHOBEHHOM JIPOOH B IECATUYHYIO JOCTATOYHO Pa3/ICIUTh (€CIIM 3TO BO3MOXKHO) YHUCIUTENIh HA 3HAMEHATEb.
B kax/10M KOHKPETHOM Cily4yae OHU JIOJDKHBI 3HATh, B KaKyIO JpoOb oOpariaercsi qaHHas OObIKHOBEHHAS APOOh
— B JICCATHYHYIO WJIM NEPUOJUUECKYIO. Yyaliuecs MOJKHBI 3HATh MPEJCTaBICHUE B BUAE NECITHUHON IpoOH
O0OBIKHOBEHHBIX JAPOOCH.

Pewienue ypaenenuii.

Packpritue cko6ok. Koaddunuent. [TogoOGHbie cnaraemblie. Pemienue ypaBHeHHIA.

* OcHognas yenb — no020mosUmMs Y4aujuxcs K 8blNOJIHEHUIO NPeodpaA308aHUIL 8bIPAICEHUU, PEULEHUIO
YpagHeHui.

* IIpeobpa3oBanusi OyKBEHHBIX BBIPAXKEHUI IIyTEM PacKpbITHs CKOOOK U MPUBEIEHHS MOJOOHBIX ClIaraéMbIX
0TpabaTBIBAIOTCS B TOM CTENEHU, B KOTOPO OHM HEOOXOAMMBI JUIsl PEeLICHNUs HECIIOKHBIX ypaBHEHUH. BBenenue
apu(pMeTHYECKNX AEHUCTBUM HajJ OTpULATEIbHBIMH YHCIAMH IO3BOJISIET O3HAKOMUThH YUYAIIMXCS C OOLIMMHU
IIpUEMaMH PELICHUS JIMHEMHBIX YPAaBHEHUN C OJJTHOU IIEPEMEHHOM.

Koopounamuet na nnockocmu.

[lepnienaukynspubie mpsmble. [lapamnensubie npsmble. KoopaunatHas miiockocTs. ['paduku.
CronbuaTble 1uarpamMMsl.

* OcHosHas Ueilb — NO3HAKOMUNIb YHAaWUXcs C l’lp}lMOyZOJZbHOZZ cucmemou Koopc)uHam HAa njiockocmu.



* Vyamuecs HO/DKHBI HAYYUTHCS PAaclo3HaBaTh M H300pa)xaTh MEPHCHIUKYISIPHBIC W TapajlieibHBIE
npsmbie. [ TaBHOE BHUMaHUE CIEAYeT YACIUTh OTPaOOTKE HABBIKOB WX MOCTPOCHHS C TOMOINBIO JTHHEHKU H
YepTEKHOTO TPEYroJIbHUKA, HE TpeOys BOCIPOM3BEACHUS TOYHBIX ompeaencHuil. OCHOBHBIM pPe3yabTaTOM
3HAKOMCTBA YYalIUXCS C KOOPAWHATHOW TUIOCKOCTBIO JOJDKHBI SIBUTHCS 3HAHUS TOPSIKA 3alMCH KOOPIHHAT
TOYEK TUIOCKOCTH W WX HA3BaHWW, YMEHHsSI MOCTPOUTH KOOPJAMHATHBIC OCH, OTMETHTHh TOYKY IO 3aJlaHHBIM €€
KOOpJIMHATAM, OTPEICIIUTh KOOPJAUHATHI TOYKH, OTMEUECHHOW HA KOOPAWHATHOW IMJIOCKOCTH. DOPMUPOBAHUIO
BBIYHCIUTCIBHBIX W TpaUuecKuXx yYMEHHUH CIIOCOOCTBYET IOCTPOCHHME CTONOYAThIX jauarpamm. [lpm
BBITIOJTHEHUH COOTBETCTBYIOIIUX YIMPAKHEHUH HAWIyT MPUMCHEHHE MOYYCHHBIC paHee CBEICHUS O MacIiTade
Y OKPYTJICHUH YHCEIT.

Paboma c unghopmauueii (B TeucHrE yueOHOTO TOJa).

[Tonyuenue nHpopMauu o0 npeaMeTax o puCyHKy (Macca, BpeMsi, BMECTUMOCTD U T.J.), B X0OJI€
MpaKTUYeCKON padoThl. YOS I0OUMBAaHNUE IOJTydeHHON HH(pOpMaIUK.

[IpoBepka HCTUHHOCTHU YTBEPKJIEHUI B (hopMe «BEPHO JIH, YTO ... , BEPHO/HEBEPHO, UTO ...».
[IpoBepka npaBUIBHOCTH TOTOBOTO AJITOPUTMA.
[Tonumanue u UHTEpIIpeTaLys TaOIUIbl, CXEMBI, KPYTOBOI JTUarpaMmbl.

3anojgHeHre roTOBOM TabIUIIbI (3aMKCh HEAOCTAIOIIMX JaHHBIX B sueiiku). CaMocTosTeNIbHOE
COCTaBJIEHUE MpOoCTeNIIel TaOINIIbI HA OCHOBE aHaJINM3a JaHHOW MH(OPMAaLINH.

6 kaacc (A.I'. Mep3asik, B.B. ITononckuii, M.C. SIxup)
Apudmernka

HarypaabHble yncia

JlenuTenu U KpaTHBIE.

[Ipusnaku nenumMoctu Ha 2, Ha 5, Ha 10, Ha 3, ,Ha 9.
[IpocThie 1 cocTaBHBIE YKCIA.

Pa3znosxenue uncesn Ha MPOCThIC MHOKHUTEIIH.

HauOoupmmii 0O 1eIUTENb.

Haumensiiee oOriee kpaTHoe.

Pemrenne TeKCTOBBIX 33724 apu(PMETHISCKUMU CITOCOOAMH.

Apoodu

OOBIKHOBEHHBIE IPOOH.

CpaBHeHHE OOBIKHOBEHHBIX APOOEH U CMEIIaHHBIX Ynced. ApupMeTHIeCKUe JeHCTBUS C
OOBIKHOBEHHBIMHU APOOSIMHU U CMEIIAHHBIMH YUCIIAMHU.

[TpukuIKN pe3ynbTaTOB BEIUMCIICHUM.

beckoHeuHble IEPUOIUUECKUE IECSITUYHBIE IPOOH.

JlecaTuuHoe MpuOIHKeHne 0OBIKHOBEHHO JIpoou.

OtHomenue. [IponieHTHOE OTHOLIEHNE JBYX YHUCEN.

Jlenenue yncia B JAHHOM OTHOIIEHHH. Macmital.

[Tponoprmu. OcHoBHOE cBOCTBO nponopuuu. [Ipsimas u o6paTHast TPONOPLHUOHAIBHBIE 3aBUCUMOCTH.
Pemienue TekcToBBIX 3a71a4 apu(PMETUYECKUMHU CIIOCOOaMH.

PannonajnbHbIE YHCIA
[TonoxurenpHble, OTpULIATENbHBIE YUCHa U yucio 0.

HpOTI/IBOl'IOJ'IO)KHBIe quclia. MOI[y.TIB quciia.



Lenbie uncna. Pannonanbueie yncna. CpaBHEHHE pallMOHAIBHBIX Yucell. Apu(MeTHUeCKue ACUCTBUS C
palnoHaabHbIMU yKciiaMu. CBOMCTBA CI0KEHUS U YMHOKEHUS PALIMOHAIBHBIX YHUCE.

Koopaunarnas npsmas. KoopauHaTHas MIOCKOCTb.
Beanunnbl. 3aBHCHMOCTH MeKIy BeJIMYHMHAMH

EnuHune! 1nuHel, 101311, BPEMEHH, CKOPOCTH.
[Tpumeps! 3aBUCHMOCTEN MeX Ay BenmuunHamu. [IpeacraBienne 3aBUCMMOCTEH B BUE (OPMYIL.
Brruucnenus mo ¢popmynam.

YucinoBbie 1 0yKBeHHbIE BbIPaKeHHUA. Y paBHEHUSs

UucnoBbie BhIpaXEHUs. 3HAYECHUE YUCIOBOTO BhIpakeHUs. [lopsiok AelCTBUIl B YMCIOBBIX BBIPAKEHUSX.
bykBennbie Boipakenus. Dopmynsl. Packpeitie ckobok. [logo0HbIe ciiaraemble, MpUBEACHUE TOI00HBIX
claraeMablIX.
VYpasuenus. Kopenb ypaBHeHus1. OCHOBHBIE CBOMCTBA ypaBHEHHSI.
Pemienne TeKCTOBBIX 3a71a4 C TOMONIBIO YPABHEHUN.

DJIeMeHThI CTATUCTUKH, BEPOSTHOCTH.

[IpencraBnenue qaHHBIX B BUJE TaOJIUILl, KPYTOBBIX U CTOJIOUATHIX AUarpaMm, rpauKoB.
CrnyyaitHoe coObiTHe. JIOCTOBEpHOE U HEBO3MOKHOE COOBITHS. BeposATHOCTD CilydalilHOTO COOBITHSIL.
I'eomerpuueckue Gpurypsl.

OKpyKHOCTb U KpyT. [[11Ha OKpYKHOCTH.

PaBenctBo ¢uryp. [lorstue u cpoiicTBa miomaau. [nomans npsMoyroasHUKa U KBaapaTa.
[Tnomans kpyra. Och CUMMETpPUU (UTYPHI.

Harnsanueie npencraBieHusi 0 MPOCTPAHCTBEHHBIX (UTrypax: HHIMHAP, KOHYC, Iap, cdepa.
[Tpumeps! pa3BEPTOK MHOTOTPAHHUKOB, IUIKWHIpPA, KOHYyca. [IoHsITHE M CBOMCTBA 00BEMA.
B3anMHoe pacnosoxkenue aByx npsmsix. llepnenaukynspaeie npsmsie. [lapannensHbie npsMbie
OceBas ¥ LIEHTpaJIbHasi CHMMETPUHU.

MaTeMaTHKa B HCTOPHUYECKOM Pa3BHTHH

Hpo6u B BaBunone, Erunte, Pume, Ha Pycu.
OTKpBITHE AECITHYHBIX IPOOCH.

Mup npocThIX Yynce.

30110TO€E CEUCHHE.

Yucno Hysb.

[TosiBieHHE OTPUIIATECIIBHBIX YHUCEIT.

7 kaacc (MonyJb «Aaredpay)
(yueonuk IO.H. Makapsprues, H.I'. Munawok u ap.; nox pea. C.A. TeasakoBckoro)

Bripaxenus u ux npeodpazoBaHusi. Y paBHEHHSI.

YucnoBble BBIpRKEHUS U BBIpaXKEHHs C TepeMeHHbIMH. [Ipocteiimme npeoOpa3oBaHMs BBIpAXKEHUH.
VYpaBHEHME ¢ OTHUM HEU3BECTHBIM U €TI0 KOPEHb, IMHENHOE ypaBHEHUE. Pelienue 3a1ad METOIOM YpaBHEHHH.
Lenp - cucremaru3upoBaTh U 00OOHIUTH CBEICHUS O MPEOOPa30BAHMU BBIPAKEHUIN U PELICHUN YpaBHEHHH C
OJIHUM HEU3BECTHBIM, NOJyYEHHbIE yJaIllUMHCA B Kypce MaTEMAaTHUKH 5,6 KIIacCOB.
3HaTh KaKkue 4Hcia SBISIIOTCS LENbIMH, IPOOHBIMHU, PALIMOHAIBHBIMU, MOJOXKUTEIBHBIMH, OTPULATEIbHBIMU U
Ip.; CBOMCTBA JIEHCTBUI HaJ YMCIAMM; 3HATh U NOHMMATh TEPMHUHBI «UHUCIOBOE BBIPAKEHUE), «BBIPAKEHUE C
NEepPEMEHHBIMIY, «3HAUEHUE BBIPAKEHUS», TOKIECTBO, «TOXKIECTBEHHBIE TPE0OPa30BaAHUS.

YMeTh OCyIIECTBIATh B OYKBEHHBIX BBIPOKEHHUSX UHCIOBBIE II0JICTAHOBKM U BBINOJHATH COOTBETCTBYIOLIHE
BBIUMCIICHUS; CpPaBHMBATh 3HAUEHUs OYKBEHHBIX BBIPOKEHHH IPH 3aJaHHBIX 3HAYEHMSAX BXOIIMX B HHUX
NIEPEMEHHBIX; IPUMEHSATDH CBOMCTBA ACHCTBUI HaJl YACIIaMU IIPY HAX0XKJICHUN 3HAUEHU YMCIIOBBIX BBIPAKEHU.
CraTucTyeckne XapaKTepUCTHKH.

Ilenb - NOHUMATh MPAKTUYECKUM CMBICI CTATUCTUYECKUX XapaKTEPUCTHUK.



3nams NpOCTENILINE CTATUCTUYECKUE XapaKTEPUCTUKH.
Ymemwb B HECTIOKHBIX ClIydasix HAXOJUTh ITH XapaKTEPUCTUKH JJIS Psi/ia YUCIOBBIX TAHHBIX.

DOyHKIUUH

Oynkuus, obmacts onpeaenenus ¢pynkuuu, Crocoosl 3aaanus Gynkiuun. ['paduk Gynkumnn. OyHKIUSA
y=«x+bu e€ rpadpux. ynkuus y=xxu e€ rpadux.
Llenb- MO3HAKOMHUTH YYAIIUXCS C OCHOBHBIMH (YHKIMOHAJIHHBIMH TOHATHUSMH U C rpadukamMu (QyHKOuH
y=kx+b, y=kx.
3HarponpenencHus GyHKINH, 001acTH OnpeaesieHrus PyHKIIUH, 00JIACTH 3HAYCHH, YTO TAKOE apryMEHT, KaKas
IIEpeMEHHAs Ha3blBacTCAd 3aBUCHUMOM, Kakas HE3aBUCUMOM; MOHMMAaTh, YTO (PYHKUUS - 3TO MaTeMaTHyecKas
MO/IeJb, TIO3BOJISIONIAsI ONMCHIBATH U M3y4aTh PasHOOOpa3HBIE 3aBUCHMOCTH MEXKIY PeaJbHBIMH BEIHMUYMHAMH,
YTO KOHKPETHbIE THUIBI PYHKUUHN (MIpsiMas U oOpaTHask MPONOPLHOHATBHOCTH, JIMHENHHAs) ONMCHIBAIOT OO0JIBIIOE
pa3zHooOpa3ue peanbHbIX 3aBUCUMOCTEH.
YMeTh MpaBWIbHO YNOTPEONATh (YHKIMOHAIBHYIO TEPMHUHOJIOTHIO (3HaueHue (PYHKIMH, apryMEHT, Ipaduk
(GyHKIMM, 00J1acTh onpezeneHue, 00J1acTh 3HaYeHNI ), TOHUMATh €€ B TEKCTE, B PEeUU yUUTENs, B (POPMYIUPOBKE
3aJla4; HaXOUTh 3HAUeHUs (PYHKIUH, 3aaHHbIX (GOpMyIIOH, Tabnuiel, rpadukoM; peniatb 0OpaTHYIO 3a1ady;
CTpOUTh TpaUKHU JUHEHHOW (QYHKIMM, NPSIMONM M OOpaTHOW MPOMOPIMOHAIBHOCTH; WHTEPIPETUPOBATH B
HECJIOKHBIX CIydasX TpaduKd peaJbHBIX 3aBUCUMOCTEH MEXIy BEIMYMHAMHU, OTBEYas Ha IOCTABIIEHHBIE
BOIIPOCHI

CreneHb ¢ HATYPAJIbHBIM IOKAa3aTeJIEM

CTeneHb ¢ HAaTYpaJdbHBIM TTOKa3aTeNneM H eé cBoiicta. Oaouned. OyHKIMH y=x°, y=x°, ¥ UX TpaduKN.
[{enb - BEIpabOTaTh yMEHUE BHITIONHATH ICHCTBUS HA/l CTETICHSIMH C HATypaJIbHBIMH TIOKa3aTEIISIMH.
3HATHONIPE/ICICHNE CTETECHU, OJHOYICHA, MHOTOWICHA;, CBOIMCTBAa CTENCHM C HATypaJIbHBIM ITOKa3aTelieM,
cBOiicTBa QYHKIMH y=X° , y=X° .
Ymemsv HaxoauTh 3HAYCHUS (PYHKIMH, 3a1aHHBIX (HOpMYII0H, Tabnuiei, rpadukoM; pemarb oOpaTHYIO 3a/1auy;
cTpouts rpaduku GyHKIME y=X°, y=X°; BBHITIONHATH IEHCTBHSA CO CTEMEHSAMH C HATYpadbHBIM IIOKA3aTeleM;
peoOpa3oBhIBATh BBIPAKEHUS, COJCPKAIIUE CTEIIEHU C HATYpPaJTbHBIM TOKa3aTeleM; MPUBOJUTH OTHOWIEH K
CTaHJAPTHOMY BHU]TY.

MHuoro4jeHbI

MHorouieH. CJ'IO}KGHI/IC, BBIYUTAaHHUEC W YMHOXCHHEC MHOI'OYJICHOB. Paznoxenne MHOrowieHa Ha
MHOXKHNTCIIN.
]_IeJ'IB - BBIpa6OTaTB YMCHHCE BBIMNOJIHATE CIIOKCHHUE, BBIYMTAHUC, YMHOXXCHHE MHOTOYJICHOB M PA3JIOKCHHC
MHOI'OYJICHOB Ha MHOXXUTCIIN.
3namo OIIPCACIICHUC MHOI'OYJICHA, IIOHUMATb Q)OpMYHI/IpOBKy 3aJaHuH: «YIIPOCTUTH BBIPAKCHUCH, «PA3JIOKUTH
Ha MHOXXHUTCIIN).
Ymemo MMPpUBOJAUTE MHOTOYWICH K CTAHAAPTHOMY BUIY, BBIIIOJIHATDH JNEUCTBUS C OJHOYICHOM M MHOTI'O4JICHOM,
BBIIIOJIHATE PA3JIOKCHUC MHOI'OYJICHA BHIHCCCHHEM O6H_ICFO MHOXHUTCIIA 3a CKO6KI/I; YMHOKaTb MHOT'OYJICH Ha
MHOT'OYJICH, paCKJIaJAblBaTb MHOTOYJICH HA MHOKUTCIIN crocobom IpYIIIAPOBKH, JOKA3BIBATH TOXKACCTBA.

®opMyIbl COKPALIEHHOTO YMHOKEHHUSI

dopmynei(azb) = a? +2ab+b? (a-b)(@a + b) = a>b? [{atb)(a’+ab+b?)].IIpumenenue Qopmyn
COKPAIIEHHOTO YMHOYKEHHS K PAa3JI0KEHUIO HA MHOKUTEJIH.
[lenp- BbIpabOTaTh yMEHHE MPUMEHATH B HECIOKHBIX CIIydasx (OPMYJbl COKPAIIEHHOTO YMHOKEHHS st
peoOpa30BaHus [ENbIX BHIPAKEHHH B MHOTOYWICHBI U JUTS PA3JI0KEHUSI MHOTOYJICHOB HA MHOXKHTEITH.
3HaTh(POPMYJIBI COKPAIIEHHOTO YMHOXEHHUS: KBaIpaToB CYMMBI M Pa3HOCTH JBYX BBIPKEHHIA; pa3invHbIC
CITOCOOBI Pa3JIOKEHUST MHOTOYICHOB HA MHOYHTEITH.
VYMeThunTaTh (GOPMYIIBI COKPAIIEHHOTO YMHOYEHHs, BBIMOJHATH MPe0Opa3oBaHNUE BBIPAKCHUN MPUMEHCHHUEM
bopMyT COKpAIIEHHOTO YMHOXCHHS: KBaJapaTa CyMMbI M PA3HOCTH JBYX BBIPQKEHHE, YMHOYKEHHS PA3HOCTH
JBYX BBIP@KEHHH HAa WX CYMMY; BBINOJHSATh pa3jiO’KEHHE PA3HOCTH KBAJpaToOB JBYX BBIPAKEHHH Ha
MHOKHTEIIH; MPUMEHSITh Pa3IM4YHbIe CIHOCOOBI Pa3JIOKEHHUsS MHOTOUYIEHOB Ha MHOXHTEIH; MPEoOPa3oBBIBATH
[eJIbIE BBIPAKEHUS; IPUMEHSTH TPe00pa30BaHUE HEIBIX BHIPAKEHHUN TIPH PEIICHUH 3a/1a4.



Cucrembl JTHHEHHBIX YPABHEHUH

Cucrema ypaBHEHMH ¢ JBYMS IE€peMEHHBIMH. PerieHune cucteMm JIBYX JIMHEHHBIX YPaBHEHHMH € JAByMs
IIepeMEHHBIMU. Penienue 3a1a4 METOI0M COCTABIICHUs CUCTEM YPABHEHUMN.
[lenb- NO3HAKOMUTD YHaIIUXCs CO CIIOCOOAMU PELIEHUS] CUCTEM JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU,
BbIpabOTaTh yMEHHE pPeliaTh CUCTEMbl YPaBHEHHH U IPUMEHSTh UX IPU PELICHUU TEKCTOBBIX 3a/ad.
3HaTh,YTO TaKO€ JMHEWHOE YpaBHEHHE C JIBYMs IE€PEMEHHbIMH, CHCTEMa YpPAaBHEHUM, 3HaThb pa3IMyHbIE
CIOCOOBI PEIICHUS CHUCTEM YPAaBHEHHM C JBYMS IEPEMEHHBIMHU: CHOCOO IOJCTAHOBKH, CHOCO0O CIIOXKEHHUS;
[IOHUMAaTh, YTO YPAaBHEHUE - 3TO MAaTEMaTUYECKUH ammapaT pelleHus pa3HooOpa3HbIX 3a/ad U3 MaTEeMaTHKH,
CMEXHBIX 00J1aCTeH 3HAHUM, TPAKTUKHU.
YMeTbIpaBUIbHO YIMOTPEONISATh TEPMUHBL: «ypaBHEHHE C JIBYMsI IEPEMEHHBIMU», «CUCTEMay; IOHUMATh UX B
TEKCTE, B PEUH YUHUTEINS, TIOHUMATh (DOPMYITMPOBKY 3a]a4M «PEIIUTh CUCTEMY YPABHEHHI C IBYMsI TIEPEMEHHBIMIDY;
CTPOUTH HEKOTOpble TpaUKu ypaBHEHUS C JBYMsI MEPEMEHHBIMM; pellaTh CHCTEMbl YPaBHEHUH C JByMs
[IEPEMEHHBIMU PA3JINYHBIMU CIIOCOOAMHU.

IToBTOpenue. Pemenune 3agaq

3akpernsieHue 3HaHWM, yMEHUI M HaBBIKOB, MOJYYEHHBIX Ha ypoKaX MO JaHHBIM TeMaM (Kypc anreopbl 7
KJjacca).

7 kaacc (Moayab «Ajredopay)
(YueOnuk aBropa Mep3asik A.I'. u ap.)

AJire0panyvecKkne BbIPa:KeHH s
BrIpaxeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
JlonycTtrmble 3HaueHUs nepeMeHHbIX. ToxaecTBa. ToxaecTBeHHbIE
npeoOpazoBaHus anredpandyeckux BhIpakeHu. JJoka3aTenbCcTBO TOXKIECTB.
Crenensp ¢ HaTypaJIbHBIM MOKa3aTesneM U €€ cBoricTBa. OgHouneHbl. OgHOYIEH
crtaHgapTHoro Buja. CreneHp ogHOowWIeHa MHorowieHsl. MHOTO4YJI€H CTaHAAPTHOTO
Buja. CteneHp MHOrowieHa. Cl0KeHHE, BBIUUTAHUE U YMHOKEHUE MHOTOUYJIEHOB
@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH ABYX
BBIPAXKEHUM, POU3BEACHUE PA3HOCTH CYMMBI JIByX BbIpaKeHUM. Pa3noxenue
MHOTOWIEHA HA MHOXKHUTENU. BeiHecenue o01ero MHOXKUTEN 3a CKOOKH. MeToa
rpynnupoBKU. Pa3HOCTH KBaApaToB ABYX BhIpakeHH. CyMM M pa3HOCTb KyOOB
JIBYX BBIPAKCHU.

YpaBHeHus

VYpaBHeHue ¢ onHOM nepeMeHHoM. KopeHp ypaBHeHUs. PaBHOCUIIbHBIE YpaBHEHUS.
CBoiicTBa ypaBHEHHUI C OJIHOM NIEPEMEHHON. Y paBHEHUE KaK MaTeMaTH4YeCcKast
MO/JIEJIb PEAIBHON CUTYaIIUH.

JIuneiiHoe ypaBHeHue. PanmonanbHbie ypaBHEeHUs. Permenne panmoHaabHbIX
YpPaBHECHUH, CBOJAIINXCS K JIMHEWHBIM. PellleHre TEKCTOBBIX 3a/1a4 C MOMOIIBIO
palMOHAJIBHBIX YPABHECHUH.

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. ['paduk ypaBHEHHUS C ABYMS IEPEMEHHBIMH.
JIuneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €T0 TpaduK.

Cuctembl ypaBHEHUH ¢ JIByMs NepeMeHHbIMU. [ paduueckuii MeTo pelieHusi CUCTEMBI
YpPaBHEHUU C IByMs IEPEMEHHBIMU. PenieHne cucremM ypaBHEHUN METOJIOM



ITOJICTAHOBKH M CcioeHus. Cucrema AByX YpaBHEHHU C IBYyMs IIEPEMEHHBIMM KaK
MOJIEJIb PEAIBHOU CUTYyaLlUH.

DyHKUINH
YucnoBble pyHKIUN

OYHKIMOHAJIbHBIE 3aBUCUMOCTU MEXy BennunHaMu. [lonstue pynkuuu. OyHKIuUs Kak
MaTeMaTH4YeCKask MOJIeNIb peanbHOro npouecca. O0aacTh onpeaeaeHus 1 00J1acTh 3HAUEHUS
¢ynkuuu. CriocoObl 3ananus pynkuuu. I'papuk GyHKIMM.

Jluneitnas GyHKUHUS, €€ CBOMCTBA U IpaduKy.
7 kaace (Monyab «I'eomeTpus))
(JI.C. AtanacsiH u 1p.)

BBenenue

Bo3HuKHOBEHNE T€OMETPUU U3 MPAKTUKU. ['eomeTprueckue GUrypsl u Tena.
Ornpenenenus, akCHOMbI, TEOPEMBI, CIEACTBUS, JOKa3aTeabcTBAa. KoHTprpumep.

HauajbHble reoMeTpUYecKre CBeIeHUs
[Ipocreiimue reoMeTpudeckue GUryphl: IpsiMasi, TOUka, OTPE30K, JIy4, yroJl.

[ToHsiTHEe paBeHCTBA TEOMETPUUECKUX PUTYD.

CpaBHeHUE OTPE3KOB U yrioB. M3aMepeHnue oTpe3KoB, AJIMHA OTpe3Kka. Mi3mepeHue yrios,
rpajycHasi Mepa yria.

CwmexHbIe U BEpTUKAJIbHBIE YIJIbI, UX CBOMCTBA. [lepnieHANKyIsIpHbIE IPSIMBIE.

OcHo6HasAYy e b— CACTEMAaTU3UPOBATh 3HAHUS YUAIIUXCS O MPOCTEUILINX
reOMETPUUECKUX PUTypax U UX CBOMCTBAX; BBECTU MOHITHE paBeHCTBA QUTYD.

B nmaHHOUM TeMe BBOIATCS OCHOBHBIE T€OMETPUUECKHUE ITOHITHS U CBOMCTBA MPOCTEUIINX
TCOMETPUYCCKUX (PUTYp Ha OCHOBE HATISTHBIX MPECTABICHUN YYaIIuXcs IMyTeM O0O0O0OIICHHUS
OYCBHIHBIX WU U3BECTHBIX U3 Kypca MaTeMaTUKH 1—6 KJ1acCOB reOMeTPHUIECKUX (PaKTOB.

[loHsiTHE aKCMOMBI Ha HAYAJILHOM JTane OOy4deHUs HEe BBOJUTCS, U CAMH aKCHUOMBI HE
dbopmynupytoTcs B SBHOM BHjae. HeoOXxonuMbple MCXOIHBIE TOJIOKEHHs, HA OCHOBE KOTOPBIX
M3YYaroTCs CBOMCTBA FT€OMETPUUYECKUX (PUTYP, MPUBOJATCS B OMUCATEIHHOU (hopme.

HpI/IHI_[I/IHI/IaJ'IBHBIM MOMCHTOM ,Z[aHHOI\/'I TEMBI ABJIACTCA BBCACHHUC IIOHATHA PABCHCTBA
IreOMCTPHUICCKHUX (I)I/Il"yp Ha OCHOBC HArJsiAHOI'O IIOHATHA HAJIOXKCHMUA.

OHpGI{GJ’ICHHOC BHHMAHHUC OOJDKHO YACTATHCA IMPAKTHUUICCKHUM IMPUITIOKCHUAM
IrcOMCTPHUICCKHUX MMOHSITHH.

TpeyroJibHUKH
Tpeyronbpauk. IIpu3Haku paBeHCTBA TPEYT OJIbHUKOB.

[lepnenaukynsp k npsiMmoil. MeuaHbl, OMCCEKTPUCHI U BHICOTHI TPEYTOJbHUKA.



PaBHOOEAPEHHBIN TPEYTOJBHUK U €70 CBOWCTBA.
3amaun Ha OCTPOEHUE C MTOMOIIBIO HUPKYJIS U JINHEUKH.

OCHOBHAaAS I €Jb— BBECTU MOHATUE TEOPEMBI;, BEIpaOOTATh YMEHHE JTOKA3bIBATh
PaBEHCTBO TPEYTrOJIbHUKOB C TMOMOIIBI0 M3YYEHHBIX MPU3HAKOB; BBECTHM HOBBIM KJacc
3a/1a4 — Ha NOCTPOEHUE C MOMOILIBIO [IUPKYJIS U JIMHENKH.

[Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB SBIISIIOTCS OCHOBHBIM pabOYUM ammnapaToM BCETO
Kypca reomeTpuu. JlokazaTenbCTBO OOJIbILIEH YAacTH TEOPEM Kypca U TakKe pelleHue
MHOTHX 33Ja4 IMPOBOJUTCS MO CIEAYIOLEd CXeMe: MOMCK PAaBHBIX TPEYTrOJIbHUKOB —
000OCHOBaHME MX PAaBEHCTBA C TOMOIIBI0 KAaKOTO-TO TMpHU3HAKA — CJEACTBHS,
BBITEKAIOIIME W3 PAaBEHCTBA TPEYrojbHUKOB. [IpuMeHeHHe TMpPU3HAKOB pPABEHCTBA
TPEYrOJbHUKOB MPHU PEIICHUH 3a/1au JAaeT BO3MOXKHOCTh MOCTENEHHO HAKaIlJUBaTh OMBIT
NpOBEJICHUsT JIOKa3aTelbHbIX paccykjaeHuil. Ha HayanbHOM »dTame H3ydyeHUs W
NPUMEHEHHS PU3HAKOB PaBEHCTBA TPEYTOJILHUKOB IEIECO00pa3HO UCTIONB30BATh 33/1a4U
C TOTOBBIMH YEPTEKAMH.

IHapajieabHbIe PsIMbIe
[Ipu3Haku mnapamienbHOCTH MOPSIMBIX. AKCHOMAa MApaUIENbHBIX MPSIMBIX.

CBoiicTBa MmapauICIIbHBIX IIPAMBIX.

OcHOBHA as:s o ¢ J b — BBCCTH OIHO H3 BAKHEHMIIIMX IIOHATUM — IIOHSTHE
MapauICIIbHbIX IIPAMBIX; JaTbhb IICPBOC IMPCACTABICHHUC 00 akcHMOMax U aKCHOMAaTHYECKOM
MCTOAC B ITCOMCTPUU,; BBCCTH daKCHUOMY IMAPAJUICIIBHBIX IIPAMBIX.

[Ipu3Haku U CBOWCTBA MapajUieIbHBIX MPSMBIX, CBA3aHHBIE C yriamMu, 00Opa30BaHHBIMU
OpU MEPECEUYCHUH IBYX MPSAMBIX CEKYIIEH (HAKpPEeCT JeXaluuMU, OJHOCTOPOHHUMHU,
COOTBETCTBEHHBIMM), IIHPOKO MCIHOJIB3YIOTCS B  JAJIbHEHMIIEM TNpH  HU3Y4YEHUU
YEeTHIPEXYTOJIbHUKOB, MOJOOHBIX TPEYTOJIBLHUKOB, IPU PELICHUU 3aJlay, a TaKkKe B Kypce
CTEPEOMETPUH.

CooTHOIIEHUS MY CTOPOHAMM M YIJIaMH TPeyroJbHUKA
Cymma yrioB tpeyroibHukKa. COOTHOIIEHHWE MEXKJIY CTOPOHAMU M YIJIAMH

TPEYroJIbHUKA.
HepaseHcTBO TpeyrosabHUKa.

[IpssMOyronbHbBIE TPEYTOIBHUKN, UX CBOMCTBA U NMPU3HAKU PaBeHCTBA. PaccTosiHue OT
TOYKH J10 NpsiMOM. PaccTosiHre Mex 1y nmapaiieIbHbIMU TPSIMBIMHU.

[TocTpoeHne TpeyroapHUKa 110 TPEM 3JIEMEHTAM.

OcHOBHaAasII€Jb— PaCCMOTPETh HOBbIE MHTEPECHBIE U BaKHBIE CBOMCTBA
TPEYTrOJIbHUKOB.

B naHHOM Teme MOKa3bIBa€TCsl OJIHA M3 BAXHEHMIINX TEOPEM TI'E€OMETPHUHM — TEOpeMa O
CyMMe€ YIJIOB TpeyrojibHHKa. OHa MO3BOJISIET JaTh KiIacCU(UKAIMIO TPEYTrOJILHUKOB IO
yriiam  (OCTpOYTOJIbHBIN, TPSIMOYTOJbHBIM, TYIOYTOJbHBIM), a TakKe YCTaHOBUTH
HEKOTOPbIE CBOMCTBA U MPHU3HAKUA PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.



IlonsiTEe paccTOAHMS MEXKIYy NapaUICIbHBIMA MPSAMBIMU BBOJWUTCS Ha OCHOBE
NOKa3aHHOM MpEIBAPUTEIIBHO TEOPEMBI O TOM, 4YTO BCE€ TOYKH KaXKIOM H3 JBYX
MapaJuIeNIbHBIX MPSAMBIX PABHOYIAJIEHBI OT APYTOU MPSIMOM. ITO MOHATUE UTPAET BAKHYIO
pOJIb, B YACTHOCTHU UCIOJIB3YETCS B 337]a4aX Ha IIOCTPOCHHUE.

Ilpu pewmeHun 3amady Ha IOCTPOEHHE B 7 KiIacce CIEAYyEeT OTPAHMUYUTBCS TOJBKO
BBINIOJJTHEHHEM W OIKMCAaHHWEM MOCTPOEHUS HCKOMOUN ¢(urypsl. B oTaenbHbIX ciaydasx
MOJKHO MPOBECTH YCTHO aHAJIM3 M J10KA3aTEIbCTBO, & HIEMEHThI UCCIIEN0BAaHUS JOJKHBI
IPUCYTCTBOBATH JIMILB TOI/A, KOIZla ’TO OTOBOPEHO YCIOBUEM 3aJauu.

IloBTOpEHUE

7 kaace (Monyab «I'eomeTpus)

(A.I'. Mep3asik u ap.)
IIpocreiimue reoMmerpudeckue GUIypbl U X CBOMCTBA.

BosHukHOBEHHE reoMeTpUH U3 MPakTUKH. ['eomMeTprueckue ¢Gurypsl u Tena. Touka, mpsMasi ¥ IIOCKocTh. OTpe3oK,
nyd. Yron. IIpsimoii yromn, ocTpslil U TyIo# yriibl, pa3BEepHYTHIN yroi. buccekrpuca yria u ee cBoiictBo. CpaBHEHHE
oTpe3koB U yrioB. U3mepenue orpeskos. ['pagycHas mepa yria. U3mepenue yrioB Ha MmecTHOCTH. [lepneHauKysipHbIe
psiMbIC. BepTI/IKaJ'H:HBIC 1 CMCXKHBIC YTJIBI. HOCTpOCHI/Ie MPAMBIX YI'JIOB HA MECTHOCTH.

TpeyroJibHUKH.

[IpssmoyTronBHBIE, OCTPOYTOIBHEIC U TYIIOYTOJIBHBIC TPEYTONbHUKHU. BricoTa, MeamnaHa, OucceKkTpuca, CpemHsist
JUHUS TPEYTOJIbHNKA. PaBHOOEIpEHHBIE U PABHOCTOPOHHHE TPSYT OJIHUKH;, CBOHCTBA M ITPU3HAKU
paBHOOEIPEHHOT 0 TPEYTOAbHUKA. [IpH3HaKky paBEHCTBA TPEYT OJIEHIKOB.

MMapanneabHbie npssMbie. CyMMa yIJIoB TPeyroJbHUKA.

[lepecekatommecs u mapauienbHbIe IpaMble. [leprneHnuKyssipabie npsaMble. [Ipr3Haku mapaaiensHOCTH ABYX
npsMeIx. [IpakTiaeckne criocoOsl TOCTPOSHHUS TapaUIeIBHBIX MPSAMBIX. AKCHOMA TTapajUIeIbHBIX IPSMBIX.
Teopems! 00 yriax, 00pa3oBaHHBIX ABYMS HapaUIeIbHBIMH MPSIMBIMU U ceKymiei. CyMmMa yriioB TpeyTrolbHUKA.
[IpssmoyronpHBI TpeyroasHUK. CBOWCTBA MPSIMOYTOIHHOTO TPEYTOIbHUKA.

OkpyskHOCTb M KpYT. ['eoMeTpuueckue nocrpoeHus.

OKpyXHOCTb U KpYI. DJIEMEHThI OKPY>KHOCTU U Kpyra. LleHTpanbHble U BIMcaHHble yIibl. KacaTenbHast K OKpy>KHOCTH
U ee cBolicTBa. B3anuMHoe pacnonoxeHue npaMoi U okpykHOcTH. OINMcaHHAas ¥ BIMCAaHHAs OKPYKHOCTH
TpeyroyibHUKa. 3ajaun Ha nocrpoenre. OCHOBHBIE 3a7jaull Ha IOCTPOEHUE. [ eoMeTpuueckoe MecTo TOYEK.
ITocTpoenue TpeyroapHuKa 10 3a1aHHBIM d51eMeHTaM. Merog I'MT B 3amauax Ha moCTpoOeHHE.

O0001IeHNe 1 cHCTeMATH3ANMS 3HAHU yYalUXCH.

8kiacc (MonyJsb «Aaredpa»)

(yueonuk FO.H. MakapbiueB, H.I'. Munaiok u ap.; noa pea. C.A. TeasskoBcKoro)
PanuonanbHbie 1poon

ParnmonansHas 1po6s. OCHOBHOE CBOMCTBO podu, cokpaieHue apodeil. ToxnecTBeHHbIe MpeoOpa3oBaHus
panMoHanbHBIX BbhIpaxkeHU. OyHKIusA y = U €€ rpaduk.

He.]'lb: BLIpa6OTaTL YMCHHC BBITIOJIHATH TOXKACCTBCHHBIC Hp606pa3OBaHI/I}I palroOHAJIbHBIX BBIpa)KeHPIfI. Tak kak
JIENCTBUS C palrOHAIIbHBIMU IlpO6$IMI/I CYHICCTBCHHBIM o6pa30M OMUPAKOTCA HA JENCTBHS C MHOIoO4JC€HaMu, TO B
HaydaJiIC TEMBI HCO6XOI[I/IMO TMOBTOPHUTH C O6y‘IaIOH_[I/IMI/IC${ Hp606pa30BaHI/I}I OCIIBIX BBIpa)KeHHﬁ. I'maBHOE MecTO
B JAaHHOM TE€Me 3aHMMAaloT AJITOPUTMBI JIENCTBHIL C ,Z[pO6HMI/I. VYyanuecs J0OIKHBI INOHUMAThb, YTO CYMMY,
Pa3HOCTh, MPOU3BCACHUEC U YaCTHOC I[pOGGfI BCCrJ1a MOKHO NIPCACTABUTH B BUJC IlpO6I/I. HpHOGpGTaeMBIe B
JIaHHO1 TeMe YMCHHA BBINIOJHATL CJIOKCHUC, BBIYUTAHUC, YMHOXKXCHUC U JACIICHUC I[pO6€I>i SABJIAOTCS OIOPHBIMU



B IIpeoOpa30BaHusAX JPOOHBIX BeIpaeHHH. [loaToMy MM cienyeT yaeauTb 0co0oe BHUMAHUE.
Henenecoo6pa3Ho nepexoanTh K KOMOMHUPOBAHHBIM 33/IaHUSIM Ha BCE ICHCTBUA C IPOOSIMHU MpEexKIe, YeM
OyayT yCBOEHBI OCHOBHBIE allTOPUTMBI. 3a/IaHMsI HA BCE ICHCTBUA C IPOOSIMU HE JOIDKHBI OBITH M3JTUILTHE
I'POMO3JIKUMH U TPYAO0EMKHUMU. [Ipu Hax0xkIeHNH 3HAYeHUH IpoOe Aat0TCs 3aaHus Ha BBIYMCIICHUS TIOMOILBIO
KalbKynaTopa. B naHHON TeMe pacupsoTCs CBEACHUs O CTATUCTUYECKUX XapaKTepUCTUKax. BBoauTcs nonstue
Cpe/IHero rapMOHHUYECKOr'0 psiia MOJIOKUTENbHBIX yncen. V3yueHue TeMbl 3aBepIuaeTcs paCCMOTPEHHUE CBOMCTB

rpadpuka GyHKIUH y = X .
KBaaparHbie KopHU
[TonsiTne 06 uppanroHaNbHBIX yucaax. OOmme cBeieHus 0 AeHCTBUTEIBHBIX YnciIax. KBaapaTHbIH KOPEHb.

[TonsiTHE O HAXOXKIEHUH NPUOINKEHHOTO 3HaUCHUsI KBaApaTHOro KOpHs. CBOMCTBA KBaIpaTHBIX KOPHEH.
[Ipeo6pasoBanus BEIPAKEHHIH, COAEPKANINX KBaApaTHbIe KOpHI. DyHKINS y = +/x , eé cBoiicTBa U rpaduK.

He.]'lb: CI/ICTeMaTI/I3I/IpOBaTI) CBCICHUA O paIII/IOHaJ'IBHI)IX quciiax u aaTtb HpG)ICTaBJ'IeHI/Ie 06
prauHOHaanmx quciax, pacmeHB TEM CaMbIM ITOHATHUEC O YUCIIEC, BI)Ipa6OTaTI> YMGHI/IC BBITTIOJIHATH
npeoOpa3oBaHus BEIPAKECHUMN, COAEPKAIINX KBAAPaTHBIE KOPHH. Mo JAHHOUW TeMe yJalluecs mojyqyaroT
HavyaJIbHOE MPEJCTaBICHUE O MOHATHH IEHCTBUTENHLHOTO yucia. C 3TOM 11e1bi0 0000IIar0TCsl N3BECTHBIC
O6y‘-IaIOHH/IMC$I CBCIACHUS O paHI/IOHaJ'IBHBIX quciiax. 21.]'[?1 BBCIACHUA ITOHATUS I/IppaHI/IOHaJILHOFO qucliia
I/ICHOJ’II)?;yeTCSI I/IHTyI/ITI/IBHoe Hpe)ICTaB.]'IeHI/Ie O TOM, 4YTO KZDK)II)II\/'I 0Tpe301< nMEET JJINHY 1 HOTOMy Ka)K)IOI\/'I
TOYKEC KOOpHI/IHaTHOI\/’I prIMOI\/’I COOTBCTCTByeT H€KOT0p0€ YqUCJIo. HOKaSBIBaeTCﬂ, qT0 CYHIQCTBYIOT TOYKH,
HC UMCHOIIIUC paHI/IOHaJ'II)HI)IX a6c111/1cc. HpI/I BBCIACHHUU ITOHATUS KOpHH IIOJIC3HO O3HAKOMMUTH O6yanOHII/IXCSI
C HAXO0XJCHUEM KOPHEH C TOMOIIBIO KaIbKysaTopa. OCHOBHOE BHUMAHHUE YICISIETCS TTOHSATHIO
apru(pMETHIECKOTO KBAJPATHOTO KOPHS U CBOMCTBaM apu(PMETHISCKUX KBAIPATHBIX

KopHeH. J{oka3pIBaIOTCSl TEOPEMBI O KOPHE U3 TTPOU3BEIICHUS U IPOOH.
KBaapaTrHble ypaBHeHUA

KBanparnoe ypaBHenue. @opMyiia KOpHEH KBaJApaTHOTO yPaBHEHHSI.
Pemenue panroHansHBIX ypaBHEHUN. Pemmenne 3aaad, MpUBOIAIINAX K
KBaJIpaTHBIM YPABHEHUSIM U IPOCTEUIINM pall1OHATbHBIM
YPaBHEHUSIM.

Iean: BeIpaboTaTh YMEHUS pelIaTh KBAJApaTHBIC YPAaBHEHUS U
MPOCTEHININE pallMOHATbHBIC YPAaBHEHUS M TIPUMEHSTH X K PEIICHUIO
3ama4. B Havase TeMbl MPUBOIATCS TIPUMEPHI PEIICHHS HETTOTHBIX
KBaJIpaTHBIX YPaBHEHUH. DTOT MaTeprall CACTEMaTU3HPYETCSI.
PaccmarpuBaroTcs aropuTMbl pelieHUS HETTOJHBIX KBaIPAaTHBIX
ypaBHEHUH pa3nyHoro Buaa. OCHOBHOE BHUMAHHE CIICYET yICIHUTh
penreHuto ypaBHeHu# Buaa ax2 +bx +c¢=0,rae a0, ¢
ncnoiab30BaHueM (opMyItbl KopHel. B naHHOM TeMe yJamuecs
3HaKOMSTCS ¢ popmyrnamu Buera, BhIpaKarOIUMHU CBA3b MEXKITY
KOPHSIMH KBaJIpaTHOT'O ypaBHEHUS U ero kodddurmerramu. OHU
WCIIOJIB3YIOTCS B TAJIBHEHUIIIEM TIPH JIOKA3aTeIbCTBE TEOPEMBI O
Pa3jIoKEHUH KBAJIPATHOT'O TPEXUWICHA Ha JIMHCHHBIC MHOXKHUTEIIH.
VYyamuecs oBjaJIeBalOT CIIOCOOOM PEIICHUS IPOOHBIX paIlliOHATBHBIX
ypaBHEHUH, KOTOPBI COCTOMT B TOM, YTO PEIICHHE TAKUX YPABHCHHIMA
CBOJIUTCS K PEIICHUIO COOTBETCTBYIOIIMX IETbIX YPABHEHUH C
MOCJICTYIOITUM UCKITIOUEHUEM MTOCTOPOHHUX KopHeH. M3yuenne
JTAHHOM TEMBI TIO3BOJISIET CYIIICCTBEHHO PACIITUPHUTH ammapar
YpaBHEHUH, UCTIONB3YEMBIX IS PEIICHUS] TEKCTOBBIX 3a/1a4.



HepasencrBa

YwuciaoBsie HCPAaBCHCTBA U UX cpoiicTpa. [louneHHOE CIIOXKEHHE U YMHOKCHHEC YUCJIOBBIX HCPABCHCTB.

[TorpemHocTs 1 TOUHOCTH NPUOIMKEHMS. JINHEHbIE HEpaBEHCTBA C OJHON [IEPEMEHHON U UX
CUCTEMBI.

eb: 03HAKOMHUTH 00YYAIOLIMUXCS C TPUMEHEHUEM HEPABEHCTB JIJIsl OIICHKU 3HAYEHUN BBIPAKEHUH, B
paboTaTh yMEHHUE peliaTh JUHEHHBIC HEPABEHCTBA C OJJTHOU IEPEMEHHOM U UX CUCTEMBI.

CBolicTBa YHMCIOBBIX HEPABEHCTB COCTABIISIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO PEIIEHUE JIMHEHHBIX
HEPABEHCTB C OJHOM NepeMeHHON. Teopembl O MOWIEHHOM CII0KEHUHU U YMHOKEHUU HEPABEHCTB
HaXOJAT PUMEHEHHE MPYU BBINOJIHEHUN IPOCTEUIINX YIIPAXKHEHUI Ha OLIEHKY BBIPAXKEHHH 110
MeToy rpanuil. BBoasTcs nousaTus abcontoTHol [lorpentHoct ¥ TOYHOCTH MPUOTNKEHHUS,
OTHOCHUTEJIbHOM MOTPEIIHOCTH. Y MEHUS IPOBOIUTH A€TyKTUBHBIE PACCYKIECHUS MOJTyYaloT Pa3BUTHE
KaK MpU J0Ka3aTeJIbCTBAX YKAa3aHHBIX TEOPEM, TaK U MPH BBIOJIHEHUH YIPaXHEHUN Ha
JI0Ka3aTesIbCTBa HEPABEHCTB. B CBA3M ¢ pelIeHneM JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
JaeTcs MOHATHE O YHCIIOBBIX MPOMEXYTKAX, BBOASTCS COOTBETCTBYIOLIME HA3BAHUS U 0003HAUYEHUS.
PaccmoTpennto cucteM HEPaBEHCTB € OJHOM MEPEMEHHON MPEIIIECTBYET 03HAKOMIIEHUE
oOyuaronuxcs ¢ NOHATHIMHU IepeceueHus: U 00beTuHEeHUsT MHOXeCTB. [Ipu pereHrn HepaBeHCTB
HCIOJIb3YIOTCSI CBOMCTBA paBHOCHJIbHBIX HEPABEHCTB, KOTOPhIE PA3BIICHIIOTCS HA KOHKPETHBIX
npumepax. Ocoboe BHUMaHHE CIeAyeT YAETUTh OTpabOTKE YMEHUS pelaTh IpocTeuime
HEpaBEHCTBA BUA ax > b, ax < b, 0CTaHOBHMBIINCH CTIEIUATBHO Ha ciaydae, koraa a<(0.B atoii Teme
paccMaTpuBaeTCs TAKXKE PEIIEHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJJHOU ITIEPEMEHHON, B
YaCTHOCTH TaKHX, KOTOPbIE 3allMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.

CTeneHsp ¢ IEJBLIM NMOKAa3aTeJeM. JJIeMEHThI CTATHCTHKH

Crenensb c 1eN1bIM MoKa3zaTesneM U ee cBoiicTBa. CtanaapTHbIN Bu uncia. HadanbHbie
CBeJIEHUs 00 OpraHu3aliy CTATUCTUYECKUX UCCIICIOBAHMA.

Henab: BeipaboTaTh yMEHHE MIPUMEHSITH CBONCTBA CTETIEHH C IIEJIBIM [TOKa3aTeseM B
BBIYHCIICHUSX U TPe0Opa3oBaHusixX, chopMrpoBaTh HAYAIbHbIE MPEACTABICHUS O cOOpe U
IPYNIHUPOBKE CTATUCTUUECKUX JTAHHBIX, UX HATJSAHONW MHTEPIPETALMU 10 3TOM TeMe
(bopMynupyIOTCS CBOMCTBA CTEIICHHU C 1IeJIbIM MOKa3zaTeiaeM. MeTo1 JoKa3aTelbCTBa ATUX
CBOMCTB IMOKa3bIBAETCS HA MPUMEPE YMHOKEHUS CTETIEHEN C OJUHAKOBBIMU OCHOBAHUSMU.
JlaeTcs moHsATHE O 3allMCH YKCia B CTaHAapTHOM Buje. [IpuBoasTcst mpumepsl
WCII0JIb30BAHUS TAKOH 3alUCH B (PU3UKE, TEXHUKE U APYrUX 00JaCTIX 3HaHUU. Yuaruecs
MOJIy4alOT HavyaJbHBIE MIPEACTABICHUS 00 OpraHu3allii CTAaTUCTUYECKUX HccienoBanuil. OHu
3HAKOMSTCS C MOHATUSIMU T'€HEpATbHON U BBIOOPOUHOM COBOKYMHOCTH. [IpuBoasrcs
MIPUMEPHI MPEACTABICHUS CTATUCTUYECKHX JIaHHBIX B BUJIE TAOIHI] YACTOT M OTHOCUTEIHHBIX
gactoT. OOyyaronumcs npe/yiaraloTcs 3aaHusi Ha HaX0XICHHE M0 Ta0JIUIle YacTOT TaKUX
CTaTHUCTUYECKUX XapaKTEPUCTUK, KaK cpeqHee apudmMeTndeckoe, Mojia, pa3max.
PaccmaTpuBaeTcs BOmpoc 0 HarfsiJHOW UHTEPIIPETAlUU CTATUCTUYECKON HH(OPMALIUH.
N3BecTHBIE 00yJarOMMMCs CTIOCOOBI HATIITHOTO MPEACTABICHHS CTATUCTUYECKHUX JaHHBIX C
MTOMOIIBIO CTOJIOUATHIX M KPYTOBBIX AUArpaMM PACIIUPSIOTCS 3a CUET BBEJICHUS TAKUX
MOHATHH, KaK TOJUTOH U TUCTOrpaMMa.

IHoBTOpEHME

Heas: [ToBTopenue, 0600meHNe U ccTeMaTU3alus 3HaHUH, YMEHUH U HaBBIKOB 3a Kypc ajnreopsl 8
KJiacca.

8 kiace (Monyas «I'eomeTpusy)

(JI.C. ATtanacsiH u ap.)



IloBTOpeHue Kypca reomeTrpum 7 Kjacca
YeTbIpexyrojibHUKHU

MHOrOyrojapHUK, BBINYKIBIA MHOTOYIOJIBHUK, 4YEThIpeXyrosbHUK. llapamnenorpamm, ero
cBoiicTBa M mpu3Haku. Tpamenus. IlpsmoyroipHUK, pom0, KBaapar, uX cBoicTBa. OceBas H
LIEHTpabHasl CHMMETPUHU.

Heab: wu3yunTh HauOojiee BaXHBIE BHUABl YETHIPEXYTOJBHUKOB — IMapajuiesiorpamm,
MPSIMOYTOJIBHUK, pOMO, KBaJpaT, Tpareuuo; JaTh MpeAcTaBieHue o Gurypax, o0ianarommux 0ceBon
WY LIEHTPAIBHON CUMMETPHUE.

Jloka3zaTenbcTBa OOJIBLIIMHCTBA TEOPEM JAaHHOW TEMbI U PELLIEHUSI MHOTHX 3aJa4 MPOBOJAATCS C
MOMOIIBI0 TPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB, IMOATOMY IIOJIE3HO HX MOBTOPUTb, B Hayaje
U3Y4YEHHUS TEMBI.

OceBas U UeHTpajbHAs CUMMETPHUH BBOJAATCA HE Kak IpeoOpa3oBaHHE IJIOCKOCTH, a Kak
CBOMCTBa T€OMETPUYECKUX (PUTyp, B YACTHOCTU YETHIPEXYTOJbHUKOB. PaccCMOTpeHHe 3TUX MOHATUMN
KaK JIBU’KEHUH IJIOCKOCTH COCTOUTCS B 9 Kiacce.

IMiunomann

[lonsTe 1ulomianM MHOrOyrosibHHUKA. [lnomamun mnpsMoyrojpHHKa, Mapajierorpamma,
TpeyrojpHuKa, Tpanenuu. Teopema [Tudaropa.

Hean: pacmupute U yriiyOUTh MOJYYEHHBIE B 5—6 Kilaccax MpeCcTaBICHHUS O0YJarOIIHXCs
00 WM3MEpPEHHWH W BBIYMCIICHWUH IUIOMIAJICH; BBIBECTH (DOPMYIBI IUTOMAAEH MPSIMOYrOJIbHUKA, IIa-
pajuieniorpaMma, TPEYroJIbHUKa, Tpareluuu; JoKa3aThb OJHY W3 TJIaBHBIX TEOPEM T'€OMETPHH —
teopemy [ludaropa.

BoiBog Qopmyn s BRIYMCIEHHSA IUIOLIAJEH MPSIMOYroJIbHHMKA, —Mapajuiesorpamma,
TpEeyrojbHUKA, Tpamnelud OCHOBBIBA€TCA HA JBYX OCHOBHBIX CBOWCTBax IUIOIIAJEH, KOTOpHIE
MPUHUMAIOTCSL UCXOJS W3 HaIJITHBIX MpEICTaBICHUM, a Takke Ha ¢opMmyse IUIOLWAAN KBajapara,
000CHOBaHHE KOTOPOU HE SBJISETCS 003aTeNIbHBIM JUIsl 00yJaroIuXcsl.

HerpagummoHHoi UIsl MIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHONIEHWH TUIOIIAACH
TPEYroJbHUKOB, HWMEKOIIMX 10 paBHOMY yriy. OHa TO3BOJISET B JdajbHEUIIEM JaTh IPOCTOE
JI0KA3aTeJIbCTBO IMPU3HAKOB TMOJ00MS TPEYroJIbHHKOB. B 3TOM COCTOWT OJHO W3 TNPEUMYILIECTB,
0OYCJIOBJICHHBIX pPaHHHM BBEJIEHHEM IMOHATUSA Iuiomand. Jloka3zarenscTBo Teopembl Iludaropa
OCHOBBIBAETCS HAa CBOMCTBaX IUIOMIafeH M GopMmynax [Uis MIIOIIaneil KBajapara U MPsIMOYTOJIbHUKA.
Jloka3pIBaeTCs Takxke TeopeMa, oopaTHas Teopeme [Iudaropa.

Iogo0HbIE TPEYT0JILHUKH

[TopoGubie TpeyronbHuku. [IpusHaku mnogoOusi TpeyronbHHUKOB. [IpuMmenenue mnomodus K
J0Ka3aTeNbCTBY TeopeM H pemeHuto 3anad. CHHYC, KOCHMHYC W TaHIEHC OCTpPOro yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

IIe.m;: BBCCTHU IIOHATHC HOI[06HBIX TPEYTr'OJIbHUKOB; PACCMOTPETh NMPU3HAKH HO,[[O6I/I$I TPEYrOJIbHUKOB

U HUX IPUMEHEHUS; C/IeaTh NIEPBBIN Iar B OCBOCHUHU YYalllUMUCS TPUTOHOMETPUUYECKOTO arnmapara
TEOMETPHH.

Omnpenenenne moJ0OHBIX TPEYrOJIbHUKOB JIa€TCS HE HAa OCHOBE MpeoOpazoBaHMs 1M0a00us, a
4yepe3 paBEHCTBO YIJIOB M IPONOPLUOHAIBHOCT CXOJCTBEHHBIX CTOPOH.

HpI/I3HaKI/I I'IOI[06I/I}I TPCYIrOJIbHUKOB JOKAa3bIBAKOTCA C IMOMOIIBIO TCOPEMBIL 00 OTHOIIEHUU
IIoIaaei TPECYroJIbHUKOB, UMCIOIIUX T10 PABHOMY YTIITYy.

Ha ocHoBe mpu3HaKoB MoJ00Ms JOKa3bIBAaeTCS TEOpeMa O CPeIHEW JMHUM TpPEeyroibHMKA,
YTBEPXKJIECHHE O TOYKE I[IEpeCceuYeHUs] MeAuaH TPEYroJIbHUKA, a Takke JBa YTBEPXKICHUSA O
MIPONOPLUOHAIBHBIX OTPE3Kax B INPSMOYIrOJIbHOM TpEyrojabHUKE. [laeTcsi mpencTaBlieHHEe O METOIE
no1o0us B 33/1a4ax Ha TOCTPOCHHUE.



B 3akmrouenue TeMbl BBOJSATCS AJIE€MEHThI TPUTOHOMETPUHN — CHHYC, KOCUHYC U TAHT'€HC
OCTpOTrO yrja NpsIMOYroJIbHOTO TPEYrOJIbHUKA.

Oxpy:KHOCTH

B3anmHoe pacnosioxkeHrne npsAMor U OKpY:KHOCTH. KacaTenpHast K OKpY»KHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble W BIMCAHHBIE YIribl. YeTbIpe 3aMeyarelibHbIE TOYKM TPEYrOJbHHUKA.
Bnucannas u oncanHas OKpYKHOCTH.

Henab: paciiuputh cBeIeHUS 00 OKPYKHOCTH, HOJIYUYEHHbIE YUaIIUMUCS B / KJIACCE; U3YYUTh HOBBIE
(baxThl, CBSI3aHHBIE C OKPY)KHOCTHIO; MO3HAKOMHUTH OOYYAIOMIMXCS C YETHIPbMS 3aMe4aTeIbHBIMU
TOYKAaMH TPEYrOJIbHUKA.

B nmaHHO# TeMe BBOAMTCS MHOTO HOBBIX NMOHSATHA M PacCMaTPUBAETCS MHOTO YTBEPKIICHHM,

CBSI3aHHBIX C OKPYXKHOCTBHIO. [[1s1 MX yCBOCHHS CJENYEeT YASIUTh OOJBIIOEC BHUMAHUE PEIICHUIO
3ajad.
YTBepXKICHUSI O TOUKE MepecedeHus OMCCEKTPUC TPEYTOJbHUKA U TOYKE MEePECeYCHUsS] CepeAMHHBIX
MEPIECHANKYIISIPOB K CTOPOHAM TPEYrOJbHHKA BBIBOIATCA KaK CIEACTBUS W3 TEOPEM O CBOMCTBAX
OMCCEKTPHUCHI yIJIa M CEPEAUHHOTO TEPHEHAMKYJApa K OTpe3Ky. Teopema O TOUKEe MepeceueHUs
BBICOT TPEYroJbHUKA (MM WX TPOJOJDKEHUN) TOKA3BIBAETCS C TMOMOIIBIO YTBEPKIACHHUS O TOYKE
MEePECEUCHUS CEPEUHHBIX TEPIICHIUKYIISIPOB.

Hapsiny ¢ TeopemaMu 06 OKpy>KHOCTSIX, BIMCAHHOW B TPEYTOJIbHUK U OITMCAHHON OKOJIO HETO,
paccMaTpUBAIOTCS CBOMCTBO CTOPOH ONMMCAHHOTO YETHIPEXYI'OJIbBHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO
YETBIPEXYTrOJIbHUKA.

IloBTOpenue. Pemenne 3aaau.

Hean: [ToBTopenue, 0600IIeHNE U CUCTEMATH3AIMSI 3HAHWN, YMEHUIH U HAaBBIKOB 32 KypC T€OMETPUHN

9 kaacc (Monyab «AJredopa»)
(yueonuk FO.H. MakapbiueB, H.I'. Munaiok u ap.; noa pea. C.A.

TeJsIKOBCKOT0)
KBagparuunas ¢pynkuus, Eé cBoiictBa. CreneHHasi pyHKuus.

Oynkiusa. CroiictBa pyHKIMU. KBaapaTHbIi TpEXWIEH U ero KopHH. Paznoxenue
KBaJIpaTHOTO TpEéxuiieHa Ha MHOXkHUTeNU. KBaapaTtuunas QyHkuus, e€ cBolicTBa U
rpaduk. Crenennas ¢ynkmus. Kopenb N-oi creneHu.

YpaBHeHHUs] H HEPABEHCTBA € OJJHOM NepeMeHHOM.

Lenoe ypaBuenue. /[po6HO-panrionanbHble ypaBHeHus. HepaBeHcTBa BTOpoit
CTETEeHHU C OJIHOM MmepeMeHHOW. MeTo UHTEPBAJIOB.

YpaBHeHHUSI 1 HEPABEHCTBA C IBYMs IlePEeMEHHBIMH.

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUI BTOPOIl CTENEHH.
Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIBIO CUCTEM ypaBHEHUN BTOpoii creneHu. HepaBeHcTBa
BTOPOM CTENEHU U UX CUCTEMBI.

IIporpeccun.

Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyIibl N-0ro 4jieHa U CyMMBbI
NEepPBbIX N WIEHOB Mporpeccuu. beckoneuHo yObIBaroIasi reoMeTpuyeckas Mporpeccusi.

DJIeMeHTbl KOMOMHATOPUKH U TEOPHH BEPOSITHOCTH.

Komb6unaTopHoe npasuiio yMmHOkeHUs. [lepecTaHOBKH, pa3MeIIeHus], COUeTaHuUs.
OTHOCHUTENbHASA YaCTOTA M BEPOATHOCTH CIy4aifHOTO COOBITHSI.



Hrorosoe nosropenue.

ToxnecTBeHHbIe TpeoOpa3oBaHus anreOpandecKux BhIpaXeHUH. Pemenne ypaBHeHUH.
Pemrenne cucrem ypaBHeHuH. Penienue TeKCTOBBIX 3a/1a4. Penienue HepaBeHCTB U UX CUCTEM.
IIporpeccun. @yHKIMHU U UX CBOKUCTBA.

9 kaace (Moayasn «I'eomerpus»)
(JI.C. AtanacsiH u 1ap.)

BBoaHoe moBTOpEeHue
[ToBTOpEeHMe Kypca 7-8 Ki1accos.

Bekropsl
[TonsTe BekTOpa. PaBEHCTBO BEKTOPOB.

CrnoxeHue 1 BBIYMTaHHUE BCKTOPOB.

VYMHOXKEHHNE BCKTOPA HA YHCJIO.

Metoa koopaMHAT

Pa3noxkeHne BekTOpa MO ABYM HEKOJUIMHEApHbIM BeKTopaM. KoopauHaTel BEKTOpA.
IIpocTeiimme 3amaun B KOOpPAMHATaX. YPABHEHUS OKPYXKHOCTH U NIPSIMOM.
IIpuMeHeHne BEKTOPOB U KOOPAMHAT IIPU PELICHUH 3aa4.

CoOTHOLIEHUSI Me KAy CTOPOHAMM M yIJIAMM TPEyroJlbHUKA
CkanspHoe mpousBefeHue  BekTOpoB. CHHYC, KOCHHYC ¥ TaHTE€HC yria.

Teopembl cHYCOB U KOCUHYCOB. Pemenne tpeyroibHukoB. CKalsgpHOe
IPOU3BEICHHE BEKTOPOB U €ro MPUMEHEHHUE B T€OMETPUUECKUX 3a/1ayax.

JlJInHa OKPYKHOCTH M MJIOIIAAb KPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKUA. OKpPY>KHOCTH, OTMCAHHASI OKOJIO IIPaBUIBLHOIO
MHOTOYIOJIbHUKa M  BhOHMcaHHasg B Hero. IlocTpoeHue  mNpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. JlmnHa okpykHOCTH. [Inomane kpyra.

JABuxenust

OTtoOpakenue mIockocTu Ha cebst. [lonsatue nBmwxkenus. OceBas U IIEHTpaIbHAs
cummerpun. [lapamtensueii nepenoc. IloBopor. Hanoxenust u qerxeHus.

IHoBTOpeHnue. Pemenue 3agay.

3akperuieHue 3HaHUuM, YMEHUM W HABBIKOB, MTOJIYUYEHHBIX Ha YpOKaXx IO JaHHBIM
TemMaM (Kypc reoMerpur 9 kiacca). YMeHue paboTath C Pa3IuyHbIMU
HWCTOYHUKAMHU HH(POPMAIIHH.



TEMATHYECKOE IINTAHUPOBAHUE

Skuacc (H.A. Bunenkun, B.!. Koxosa, A.C. UecnokoBa, C.U. IlIBapudypn)

Ne | HaumenoBanue pasnena Bcero yvacos
1 [HarypanbHble yncna U MIKaJb 18
2 | Crnosxenue U BEIYUTAHUE HATYPATBHBIX YHCENT 20
3 | YMHOXeHME U JelIeHrue HATYPaTbHBIX YHCE 21
4 | Ilnomanu u 00bEMbI 15
5 | OGBIKHOBEHHBIE APOOH 26
6 |Hecaruunbie npoou. CioskeHue U BEIYUTAHUE 13

JECSITUYHBIX ApoOeH.

7 | YMHOXEHUE U JeTIeHNEe JECATUIHBIX ApoOeit 25

8 |WHCTpyMeHTHI 1Sl BBIYUCICHHUS U H3MEPEHHS 15

9 |I[loBTOpenue u pemienue 3anad.(174) 17
UTOI'O 170

5 kaacce (A.I'. Mep3ask, B.b. Iloaonckuii, M.C. fAkup)

Ne HasBanue pazgena KonunuectBo
4acoB

1 | IloBTOpeHMe 3a Kypc HAYAJIbHOM HIKOJIBI 1

2 | HarypanbHble yncna 21

3 | CnoxxeHue 1 BHIYUTAHUE HATYPaIbHBIX YHCEIN 33

4 | YMHOXeEHHE U JieJIeHUe HaTypaIbHbBIX YHCEIL. 35

5 | OObIKHOBEHHBIE JPOOH 17




6 | Jecsatuunbie npoOu. 50

7 [[loBTOpeHwme. 13

I1TOI'O 170

6 xinacc (H.51. Bunenkun, B.U. KoxoBa, A.C. UecnokoBa, C.U. lIBapudypn)

Ne | HammenoBanue pazzena Bcero yacos
1 |denumocTh umcen. 23
2 | CnoxxeHue 1 BbIYMTAaHKE JIPOOe ¢ pa3HbIMU 26
3HaMEHATEIIMHU
3 | YMHOXeHue u esieHne 0OOBIKHOBEHHBIX Jpo0eit 37
4 | OTHOUIECHHS Y NPOIMOPIIUH. 24
5 |IlosoxkuTenbHbIE U OTPULIATEBLHBIC YHCTIA 14
6 |CnoxeHue U BEIYUTAHUE MOJ0KUTEILHBIX U 15

OTPHULATCIIBHBIX YHUCCJI

7 | YMHOX€EHHE U JeICHHUE TTOJIOKUTEIBHBIX U 16

OTPHULATCIIBHBIX YHUCCJI

8 |Pemenue ypaBHeHU 18

9 | KoopamHaThl Ha TIIOCKOCTH 16

10 | UroroBoe nmoBTOpeHue Kypca 5-6 kiacca 15
UTOI'O 204

6 xiacc (A.I'. Mep3asik, B.b. [Tosioncknii, M.C. SAAxup)

No HaszBanue pasgena Kon-Bo

qaCoB

1 |IloBropenue 2




2 | JenmmocTh HaTypabHbBIX YUCENT 21
OOBIKHOBEHHBIE IPOOH 46
OTHOLIEHUs U TPOTIOPIIUH 39
PanmmonannHEBIE Ynciia U AeHCTBUSI HAJ HUMHU 82
[ToBTOpEHHUE. 14
HUTOI'O 204

7 kaacce (Monyab «Adaredpa»)

(yueonuk FO.H. MakapbiueB, H.I'. Munaiok u ap.; noa pea. C.A.

TeJsIKOBCKOT0)
Ne /it HaumenoBanue pa3zgena KonunuectBo yacos

1 | BelpaxxeHus, TOXJIeCTBA, YPaBHCHHS 30

2 | ®yHKIIMN 15

3 | CrerneHb ¢ HaTypaJbHBIM MTOKa3aTelIeM 15

4 | MHOTOUJIEHBI 21

5 | DopMyIbl COKPAIIEHHOTO YMHOKEHHUS 24

6 | Cuctembl TMHEHHBIX YpaBHEHUI 18

7 | IloBTOpenue 13
UTOT'O 136




7 kiaace (Moayib «AJiredpa»)

(YueOnuxk aBropa Mep3asak A.I'. u ap.)

HasBanue pazgena KonngectBo
9acoB
JIuneitHOe ypaBHEHUE C OJJHOIN MEPEMEHHOM. 15
2 | Llenble BeIpakeHuUs 68
3 | OyHKIUU 18
4 | CucTeMbl TUHEHHBIX YPABHCHUH C IBYMS
25
EPEeMCHHBIMHA
[loBTOpEHUE M cUCTEMaTU3ALIMS
10
y4e0OHOro MaTepuana
11TOI'O 136
7 knacc(Monyab «I'eomeTpus»)
(JI.C. ATanacsii u ap.)
Ne /mt HaumenoBanue pasgena KoanuecTBO yacoB
1 HauvaneHble reoMeTpruyYeCKHE CBEACHUS 10
2 TpeyronbHUKN 17
3 [lapannenbHbie psMbIe 13
4 CooTHOIIeHUSI MEKly CTOPOHAMHU U YIJIaMu 18
TPEYroJbHUKA
5 [ToBTOpenue 10
UTOI'O 68




7 kaacc (Moayasb «I'eomeTpus»)

(A.I'. Mep3asik u ap.)

Ne KonnuectBo
4acos
Ha3Banue pa3agena
1 [Ipocreiimue reoMmeTpuueckue GUrypbl U UX 15
CBONCTBA
2 TpeyronbHUKH 18
3 [TapamnensHbie npsmbie. Cymma yriioB 16
TpeyroJibHUKA
4 OkpyxHOCTh U KpyT. ['eoMeTpuueckue 16
IOCTPOCHHS
5 O00011IEHE U cUCTEMATU3AIUA 3HAHUA 3
yUanuxcs
UTOI'O 68

8kiace (Monyasb «AJredopa»)

(yueOonuk 1O.H. Makapbiues, H.I'. Munaiok u ap.; nox pea. C.A. TeasikoBCKoOro)

Ne HaszBanue paszgena KonuyectBo

qacCoB

1 | PanmmonanpHbIC ApOoOU 30




2 | KBagparHbie KOpHU 23
3 | KBagparneie ypaBHEHHS 30
4 | HepaBeHnctBa 23
5 | CreneHs C 1eNbIM [I0Ka3aTeaeM. DJIEMEHThl CTATUCTUKH. 18
6 | [loBTOpenwue. 12

HUTOT'O 136

8 kiace (Monyasb «I'eomeTpus)

(JI.C. ATanacsid u ap.)

No Ha3zBanue pa3agena KoaunuecTBO
4acos
1 IToBTOpEHMUE. 2
2 UeThIpexXyroabHUKH. 14
3 [Tnomaam 14
4 [TogoOHbBIE TPEYTOILHUKH 19
) OKpyX HOCTb 17
6 [ToBTOpeHme 2
UTOI'O 68

9 kaace (MoayJab «AJaredpa»)

(yueonuk FO.H. Makapsbiues, H.I'. Munawk u ap.; noa pea. C.A. TeJIIKOBCKOro)




Ha3zBanue paznena

KomuyecTBO 4acoB

1 CgoiictBa ¢pynkuuii. KBanpatuunas GpyHKUus 29
2| YpaBHEHUs U HEPaBEHCTBA C OJHOU MEPEMEHHOM 18
3| YpaBHeHUs U HEPABEHCTBA C IBYMS IEPEMEHHBIMHU. 19
4 ApudmeTtnueckas 1 TeOMETpUUECKasi IPOrPeCCHsl. 13
5| DneMeHThl KOMOUHATOPUKHU U TEOPUU BEPOSITHOCTEH 7
6| TloBTOpenue 16
HUTOI'O 102
9 kaacc (Monyab «I'eomeTpus)
(JI.C. ATanacsid u ap.)
Ne
n/n HaszBanue pazgena KonmuectBo wacos
1 BroaHoe nmoBTopeHme 2
2 BexkTopsl. 9
3 MeTtoj KoOpIuHAT. 11
COOTHOIIICHHE MEX/Ty CTOPOHAMH U yIJIAMH TPEYroJbHHUKA.
4 CkaysipHOE MTPOU3BEICHUE BEKTOPOB. 12
5 JlnrHa OKpY)KHOCTH M IIONIA/b KpyTa. 12
6 JIBYoKEHUS. 12
7 AKCHOMBI T€OMETPHH. 2
8 IToBTOpEHME. 8
HUTOI'O 68




