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Pabouas mnporpamma mo yueOHOMy mpeamery «Matematuka» 5-9 Kimaccel cocTaBieHa Ha ocHOBe dDenepasibHOTO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHus (yTBEPKICH MpUKa3oM MuHuCTepcTBa 0Opa3oBanus u Hayku Poccuiickoit @enep anuu ot
«17» nexabps 2010 roga Ne 1897), ¢ yueToM mpuMepHO OCHOBHOI 00pa30BaTEILHOMN MPOrpaMMbl 00pa30BaTEILHOTO YUPEKICHUS K Ha OCHOBE aBTO PCKOM
nporpamMMbl MaTtemaTtuka: nporpaMmsl: 5-9 kiaccesl/ A.I'. Mep3isik, B.b. ITononckwuii, M.C. Sxup, E.B. Bymko. - M.: Benrana - I'pag, 2012.-112 c.

VYueoOnsiii mpeameT «MareMaTuka» u3ydaercs B 5-9 kiaccax, paccuntad Ha 170 yacoB B KakI0M Kjacce, Bcero- 850 u
KomnyectBo KOHTpONIBHBIX paboT B 5 kiacce -10
KonnyecTBO KOHTPOIBHBIX PaboT B 6 Kiacce -12
KonunuectBo KOHTpONIBHBEIX paboT B 7 kinacce -14
KonndecTBo KOHTpOIBHBIX paboT B 8 Kimacce -14
KomnyectBo KOHTpONIBHBIX paboT B 9 kiacce -12

Jist peanuzanuu paboueii mporpaMMel ucnoibdyercs Y MK:
1 Maremaruka: 5 kjacc: y4eOHUK IS y9amuxcsi 00meo0pa3oBaTenbHbIX yupexaeHuii./ A.I'. Mep3msk, B.b. TTononckuii, M.C. Sxup, E.B. bynko.-M.:
Benrana-I'pad, 2012.- 304 c.: un/ ISBN 978-5-360-03220-5
2 Maremaruka: 6 KJjacc: y4eOHUK JUIs y9amuxcs o01eoopazoBaTebHbIX yapexkaenuit./ A.I'. Mep3msik, B.b. [Tononckwuii, M.C. Skup, E.B. Bymko.-M.:
Benrana-I'pad, 2016.- 304 c.: un/ ISBN 978-5-360-03220-5
3 Anrebpa: 7 kiacc: y9eOHUK I ydanuxcs odmeoopasoBarenbHbIx yupexacauii/ A.I'. Mep3isk, B.b. [Tononckuii, M.C. Sxkup, E.B. Byiko.-M.:
Benrana-I"pad, 2012.
4 Anrebpa: 8 kinacc: yueOHUK AJis yyamuxcs o0eoopa3oBarenbHbIX yupexaeHui/ A.I'. Mepaisik, B.b. [Tononckuit, M.C. Sxup, E.B. bynko.-M.:
Benrana-I'pad, 2013
S Anrebpa: 9 knacc: ydeOHUK A7 ydalmxcst oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepansk, B.b. ITononckuit, M.C. Sxup, E.B. bynko.-M.:
Benrana-I'pad, 2014
6. I'eomerpust: 7 kiacc: yueOHMK JUIs yyaiuxcs oOuieodpa3oBarenbHbIxX yupexaenuit/ A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup, E.B. bynko.-M.:
Benrana-I'pag, 2012.
7. I'eomerpust: 8 kilacc: yueOHMK JUIs yyaiuxcs o0iieodpa3oBarenbHbIx yupexaenuit/ A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup, E.B. Byiko.-M.:
Benrana-I'pag, 2013
8. I'eomerpust: 9 kiacc: yueOHHK JUId yyamuxcs o0mieodpa3oBarenbHbix yupexaenuit/ A.I'. Mepamsk, B.b. Iononckuit, M.C. fxup, E.B. bynko.-M.:
Benrana-I'pad, 2014



l. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEMETA

W3ydyeHne MmaTeMaTHKH MO JaHHOW Mporpamme crnocoOCTBYeT (GOPMHUPOBAHUIO Y yUAIIUXCS JIMYHOCTHBIX, MeTanpeIMeTHbIXUIIPeIMeTHBIX
pe3yJabTaToB 00y4eHHsI, COOTBETCTBYIOLINX TPEOOBaHMAM (peiepaibHOTrO roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs.

JInyHOCTHBIE pPe3yJIbTAThI:

1) BOCIIUTAHUE POCCUICKOM IpaXkIaHCKON MACHTUYHOCTHU: ATPUOTU3MA, YBaXKEHHS K OTEUECTBY, OCO3HAHMS BKJIAJ]a OTE€YECTBEHHBIX YUCHBIX B PA3BUTHE
MHUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIICHHE K YUYEHHIO, TOTOBHOCTD M CIIOCOOHOCTH 00YUYAIOMIMXCSI K CAMOPAa3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMHU K
00y4YeHHIO U TO3HAHHUIO;

3) OCO3HaHHBIM BBHIOOP M TOCTPOEHUE JajbHEHIIel HWHIWBHUIYaTbHOM TpPAaeKTOpHH 00pa3oBaHUS Ha 0a3e OPHUEHTUPOBKUM B MHpe Mpodeccuii u
po(hecCHOHANBHBIX MPEANOYTCHUNH C yY4ETOM YCTONYMBBIX MO3HABATENIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (POPMHPOBAHMS YBAXKUTEIHLHOTO OTHOIICHUS K
TPYIy, Pa3BUTHE OTBITA YUACTHUsI B COLIMAIIBHO 3HAYUMOM TPY/IE;

4) YMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOW U MAaTEMAaTUYECKON 1eATEbHOCTH;

5) KPUTUYHOCTH MBIILJICHUS, MHUIIMATUBA, HAXOIYUBOCTh, aKTUBHOCTD IPHU PEIICHUH MATEMATHUYECKHUX 3a7a4.

MeTanpe)]MeTHLIe pe3yJjbTaThbl:

1) YMEHHE CaMOCTOSATENBHO ONPEAEIATh LEJIM CBOEr0 00yUYeHUs], CTaBUTh U (OPMYIUPOBATH AJIsl ce0sl HOBBIE 3a/1a4M B yueOe, pa3BUBaTh MOTUBHI U
MHTEPECHI CBOEH MO3HABATEIBLHON IEATENBHOCTH;
2) YMEHHE COOTHOCHTH CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJlbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH JAEATEIbHOCTH B MPOLECCE JOCTHXKEHUS

pe3yibTara, ONpeAessTh CIOCOObl NEHCTBMI B paMKax IpeJUIoKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBAaTh CBOM JECWCTBUS B COOTBETCTBUHU C
WU3MEHSIOIENCS CUTyaluen;

3) YMEHHE OTPEeNATh MOHATHS, CO3/]aBaTh 0000IIEHHs, yCTaHABIUBATh AaHANIOTUH, KIIacCU(DUIIMPOBATh, CAMOCTOSTENILHO BHIOUPATh OCHOBAHUS U
KpUTEpUU IJis KJIacCUPUKALIUU;

4) YMEHHUE YCTAHABIMBATh NPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCyKJICHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE, I€IYKTUBHOE U MO
AHAJIOTUH) U JIeJIaTh BBHIBOJIBI;

5) pa3BUTHE KOMIETEHTHOCTH B 00OJIACTH MCIIOIBb30BaHUS UH()OPMAIIMOHHO — KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) MEPpBOHAYATIBHBIC TPCACTABJICHUA 00 naeax u 0 METoJax MaTeMaTUKU KaK 00 YHUBCPCAJIbHOM A3BbIKC HAYKH U TEXHHUKHU, O CPEACTBE MOACIINPOBAHUA
SIBJIEHUM U TIPOLIECCOB;

7) YMEHHE BHJIETh MaTEMAaTUUYECKYIO 3a[auy B KOHTEKCTE MPOOIEMHOMN CUTYaIlH B IPYIUX JUCHUILIUHAX, B OKPY)KAIOIIEH )KU3HHU;

8) YMEHHE HAXOJUTh B PA3IUYHBIX UCTOUYHUKAX HHPOPMAIIHIO, HEOOXOAUMYIO JJIsl PEIICHUSI MAaTEMAaTUYECKUX MPOOJIeM, U PECTABIATh €€ B MOHSATHOMN
dbopme, MPUHUMATH PEIICHUE B YCIOBUAX HEMOJHON MM H30BITOYHOM, TOYHOW MITH BEPOATHOCTHOM MH(MOPMAITNH;

9) YMEHHE TOHUMAaTh M MCIOJb30BaTh MAaTEMAaTUYECKHE CPEICTBA HANIATHOCTH (Tpaduku, TaOIHUIBI, CXEMBl U Jp.) IS WJUIIOCTPALUHU, HHTEPIPETAIIH,
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apryMeHTaluu;
10) YMEHHUE BBIJIBUTATh TUIIOTE3BI IIPU PELICHUH 331a4H, TOHUMATh HE00X0AUMOCTh UX POBEPKH;
11) [MOHUMAaHHE CYIIHOCTU aJITOPUTMUYECKUX PEANUCAHUN U YMEHUE ACHCTBOBATh B COOTBETCTBUU C MIPEIOKEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yabTaThl:

1) OCO3HaHME 3HAUYEHUS] MAaTEMAaTUKHU JJIs IOBCEAHEBHOM KU3HH YEJIOBEKa;

2) MPEJCTaBICHUE O MATEMaTHUECKOM HayKe Kak cepe MaTeMaTHUECKOM JesITeIbHOCTH, 00 Tanax e¢ pa3BUTHUs, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS
LUBWIN3ALUHY;

3) pa3BHUTHE yMEHUU pabOTaTh ¢ y4eOHBIM MAaTEeMAaTUYECKUM TEKCTOM (aHAIM3UPOBATh, H3BJICKATh HEOOXOUMYIO HH(POPMAITUIO), TOYHO U TPAMOTHO
BBIPa)KaTh CBOM MBICIIM C IPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOIOIMU U CUMBOJIMKY, IPOBOANUTH KJIACCU(PUKALIMHU, JIOTHYECKHE 000CHOBAHMS;

4) BJIaJiIcHUE 0A30BBIM MOHITHUIHBIM alMapaToM MO0 OCHOBHBIM pa3zeliaM COICPKAHNUS,

5) MPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKUEC YMCHUA U HABBIKH, UX IPUMCHCHUC K PCIICHUIO MATCMATUYCCKUX U HEMATCMAaTUUCCKUX 3a/1a4,

IpeJIoJiaratoliee yMeHus:

* BBINOJHSATH BBIYUCICHUS C HATYPATbHBIMU YHCIAMU, OOBIKHOBEHHBIMU U ACCATUYHBIMU APOOSIMH, MOIOKUTEIHHBIMU U OTPULATENbHBIMH YUCIIAMU;
* pemaTh TEKCTOBBIE 3a/1a4H apU(PMETHIECKUM CIIOCOOOM H C TIOMOIIBIO COCTABIICHHSI U PEIICHUST YPaBHEHHUIA;

+ u300paxarhb (pUrypsl Ha TUIOCKOCTH;

*  HCHOJb30BaTh NT€OMETPUUECKUI SI3BIK /ISl OMMCAHUS IIPEMETOB OKPYKAIOIIETr0 MUPa;

*  U3MEpATh JJIUHBI OTPE3KOB, BEIMUUHBI YTTIOB, BEIUUCIISTH TUIOMIAIU U 00BEMBI PUTYD;

+ pacrno3HaBaTh U U300pakaTh PaBHbIE 1 CHMMETPUYHBIE (PUTYPHI;

* TPOBOJUTH HECIIOKHBIE MPAKTUYECKUE BRIYUCICHUS C IPOIIEHTaMH, UCTIOIB30BaTh MPUKHJIKY U OLEHKY; BBIIIOJIHATH HEOOXOIUMBIEC U3MEPEHUS;
* HCHOJb30BaTh OYKBEHHYIO CUMBOJIMKY JJISl 3alIUCU OOUINX YTBEPKIECHUN, GOPMYJ, BBIPAXKEHUN, YpaBHEHMUI;

* CTPOUTH Ha KOOPJAMHATHOM MJIOCKOCTH TOUYKH IO 33JJaHHBIM KOOPJAMHATAM, ONPEAENISITh KOOPAUHATHI TOUEK;

¢ YHUTaTh M MCMOJB30BaTh HH(GOPMAIIHIO, TIPEICTABICHHYIO B BHJI€ TaOIHIIbI, TUATPAMMBI (CTOIOYATON MM KPYrOBOii), B TpaduecKoM BH/IC,

* pelaTh NpocTeiine KOMOMHATOPHBIE 3a/1a41 IepeOOPOM BO3ZMOKHBIX BAPUAHTOB.

Apupmernka
ITo oxkOH4YaHMM N3Yy4EHHUs Kypca yJaluiics HayquTCs:
J 0COOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS;
® HCII0JIB30BATh MMOHATHSA, CBA3aAHHBIC C ACIIMMOCTLIO HATYPAJIIBHBIX YUCEII;
BbIpa)KaTh YMCIIAa B SKBUBAJICHTHBIX (hopMax, BBIOMpast Haubosee MOAXOAAIIYI0 B 3aBUCMOCTH OT KOHKPETHOW CUTYallUH;
CpPaBHMBATh U YNOPSI0YMBATh PAllMOHAIbHBIC YHCIIA,;
BBITOJIHATH BBIYMCIEHUS C PAllMOHAIbHBIMY YHCIIAMH, COUETasl YCTHBIE U MMCbMEHHBIE IPUEMBI BBIYUCIIEHUH, TPUMEHEHNE KAJIbKYJISATOPA;
® HCIIOJIB30BATh IMMOHATHUA U YMCHUS, CBA3AHHBIC C TPOITOPIHUOHAJIIBHOCTHIO BEJIMYWH, ITPOLCHTAMH, B XOA€ PCIICHUA MAaTEMATUUCCKUX 3a/la4d U
3a1a4 U3 CMECKHBIX IMPEAMCTOB, BBITTOJIHATH HECJIOKHBIC ITPAKTUYCCKHEC paC'—IéTI)I;
° aHATU3UPOBATh rPaMKK 3aBUCUMOCTEH MEX/Y BEIMUYMHAMHU (PAaCCTOsIHHE, BpEMS; TEMIIEpaTypa U T.I1.).



VYyamuiics NoJIy4YuT BO3MOKHOCTb:

L4 IO3HAKOMUTHCA C IMO3UIIMOHHBIMU CUCTEMAaMH CUHUCIICHUA C OCHOBAHUAMMU, OTIIMYHBIMHA OT 10,
L4 er'IY6I/ITb W pa3BUTH IMPCACTABIICHUA O HATYypPaAJIbHBIX YHCIaX U CBOMCTBaxX JACIIUMOCTH;
L4 HAaYUYUTLHCS UCIIO0JIb30BATDH HpI/IéMH, PAalHOHATIU3NPYOIIUEC BBITHUCICHUA, HpI/IO6peCTI/I HaBbIK KOHTPOJIMPOBATH BEIYUCIICHM, BBI6I/IpaH

MOAXOASIIHNK JIJI1 CUTYaIH CIIOCO0.

YucnosBbie 1 OyKBeHHbIE BbIPasKeHHUs. Y PABHEHU S
[To okoHYaHMM U3YYEHHUS Kypca ydaluiicss Hay4uTcCs:

o BBITOJIHATH ONEPALMH C YACIOBBIMU BBIPA)KCHUAMY;

o BBITOJIHATH MPE0Opa3oBaHust OYKBEHHBIX BBIPAXKCHH (PaCKpBITHE CKOOOK, MPUBEICHHE MOJO0OHBIX CIaraeMbIX);

o pelaTh JMHEHHbIE YPAaBHEHUS, pelllaTh TEKCTOBbIE 3a/1aul aJIre0pandeckuM METOIOM.

VYyammiics IoJIy4uT BO3MOKHOCTB:

o Pa3BUTH MIPEICTABICHMS O OYKBEHHBIX BBIPAKEHUSAX U UX MPeoOpa3oBaHUIX;

o OBJIAJIETh CHELMAIBHBIMU NIPUEMAMH PELIECHUS YPaBHEHUH, IPUMEHSATh anmnapar ypaBHEHUN JUIsl pELIEHUs] KaK TEKCTOBBIX TaK U MPAKTUYECKUX
3a1a4.

I'eomeTrpuueckue purypsl.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH

ITo okOHYaHMM U3yUYEHHUs Kypca yJaluics HAyqUTCs:

o pacrno3HaBaTh Ha YepTexkax, pUCyHKaX, MOJIEISIX U B OKPY)KAIOIIEM MUPE MJIOCKUE U TPOCTPAHCTBEHHbIE T€OMETpUUECKHUEe (PUTYPBI U UX
3JIEMEHTBHI;

o CTPOUTB YIJIbI, OIPENENATh UX TPALyCHYIO MEPY;

o pacrno3HaBaTh U U300paxkaTh pa3BEPTKHU KyOa, MPSMOYTOJIbHOIO Napauleenune1a, IpaBUIbHON NUPAMU/IbL, IMIIMHIPA U KOHYCA,

o OTIpEAEIATh MO JUHEHHBIM pa3MepaM pa3BEPTKHU QPUTyphl JTUHEIHBIE pa3Mepbl caMOil GUTYpbI K HA000POT;

o BBIYUCIIATH 00BEM MPSMOYTOJILHOTO Mapasliesienuesia i Kyoa.

VYyammiicss HOJIy4uT BO3MOKHOCTB:

o HAYYUTHCS BBIYUCIATH 00BEM IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp, COCTABICHHBIX U3 MPSAMOYTOIbHBIX NapaUIeTIEIUIIEeI0B;

o yrayOuTh M pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX;

o HAy4YUTHCS IPUMEHSTh NOHSITHE Pa3BEPTKH JUIs BHINOIHEHUSI TPAKTUUYECKHUX PACUETOB.

DJIeMEeHTBI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 32/1a4N
[To okoHYaHMM H3ydEHUs Kypca ydalunucs HayquTCs:
o UCIIOJIb30BaTh MPOCTEHIIINE CITOCOOBI MPEICTABICHUS U aHATN3a CTATUCTUYECKUX JIaHHBIX;

L] pemaTL KOM6I/IHaTOpHI)Ie 3a1a41 HAa HAXOXIACHUEC KOJINYCCTBA O6T)CKTOB NIIn KOM6I/IHaHI/II\/II.
VYyamuiicst oJy4uT BO3MOKHOCTb:



o npuoOpecTy MepBOHAYATIBHBIN OMBIT OPraHU3aIMK cOOpa JaHHBIX MPH MIPOBEACHUH OIPOoca OOIIECTBEHHOT'O MHEHHUS, OCYIIECTBIIATh UX aHAIIU3,
NPECTaBIATh PEe3yIbTaThl ONPOCA B BUJIE TAOJUIIbI, IUATPAMMBI;

L4 HAaYYUTBHCA HCKOTOPBIM CIICHHUAJIBHBIM IIPUCMaM PCIICHUA KOM6I/IHaTOpHBIX 3aaad.

Haruasignas reomerpust

BrlnnyCKHHMK Hay4duTCs:

* pacro3HaBaTh Ha YEPTEKaX, PUCYHKAX, MOJCIISIX U B OKPY)KAIOIIEM MUPE TUIOCKUE U IPOCTPAHCTBEHHBIEC T€OMETPUIECKHUE PUTYPBI;

* pacro3HaBaTh Pa3BEPTKU KyOa, IPSIMOYrOJIbHOIO MapauleenuIieaa, IPaBUiIbHON NUpaMubl, HWIMHIPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa U MPSAMOYTOJIbHOIO MapaljiesIeuIea;

* ONpEAEIATh [0 JMHEHHBIM pa3MepaM pa3BePTKU (PUIypsbl JIMHEHHbIE pa3Mepbl caMoii (GUTypbl 1 HA000POT;

* BBIYMCIIATH 00bEM IPSIMOYTOJIbHOTO NapajuIeJIeIUNEe T a.

BBINTyCKHMK IIOJTyYUT BO3MOKHOCTD:

* HAyYUTbCS BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (DUTYP, COCTABIIEHHBIX U3 MPSIMOYTOJIbHBIX NapajljIe/IeIUIe[0B.

Harypaasbnblie ynciia. J[poou. PannonajibHble yucaa

BellTyCKHHK HayduTCs:

* IOHUMAaTh 0COOEHHOCTH Il@C?ITI/I‘-IHOﬁ CHUCTEMBbI CUHHCJIICHUS,

* OIIEPUPOBATh NOHIATUSIMH, CBA3aHHBIMU C JIETMMOCTBIO HaTypaJbHbIX YHCEI;

* BBIpa)KaTh YKCIa B SKBUBAJIEHTHBIX (hopMax, BIOUpas Haubosee MoAXoASILyI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYalluu;

* CPaBHUBATh U YIOPSAOUYNBATH PALIMOHAIBHBIE YHCIIA;

¢ BBIIIOJHATD BBIYMCIICHUA C pallMOHAJIbHBIMHA YU CJIaMH, COYCTAasA YCTHBIC U TIMCbMCHHBIC HpI/IéMI)I BBI‘II/ICJ'IGHI/II\/'I, MMPUMCHCHUC KAJIBKYJIATOPA,

¢ UCIIOJIb30BATh MMOHATHA U YMCHHS, CBA3AHHBIC C TPOIMOPUHNOHAIIBHOCTHIO BEJIMUKWH, ITPOLCHTAMH, B X0/1€ PCIICHNUA MAaTCMAaTUYCCKUX 3a/1a4d U 3a1a4 U3
CMCKHBIX IPEAMETOB, BBIMIOJIHATE HECIIOKHBIC ITPAKTHYCCKUC paCLIéTI)I.

BrIyCKHUK MTOTYyYUT BO3MOKHOCTD:

¢ IIOBHAKOMMUTHCA C ITO3UITMOHHBIMHU CUCTEMAaMU CUHUCICHUS C OCHOBAaHUAMMU, OTJIMYHBIMU OT 10,

* YTyOUTH U Pa3BUTh MPEACTABICHUS O HATYPaTbHBIX YHCIAX U CBOMCTBAX AETUMOCTH;

d Hay’—II/ITI)Cﬂ HNUCITIOJIb30BaAThH HpI/IéMBI, paHI/IOHaHI/ISI/IpyIOHII/Ie BBIYMCIICHU S, HpI/IO6peCTI/I HpI/IBBI‘-IKy KOHTpOJ'H/IpOBaTI) BBIYMCIICHUS, BBI6I/IpaSI HOHXO)I?IHH/II\/'I
JUTSL CUTYaIllH CIIOCo0.

JledcTBUTEILHBIE YHCJIA

BrInycKHUK HayduTCS:

* UCIIOJI30BaTh HaYaJbHbIE MIPEACTABICHUS O MHOXKECTBE JICMCTBUTEIBHBIX YHCEIT,

® OIICpHUPOBATH MMOHATHEM KBAJIPATHOT'O KOPHs, IPUMCHATH €I0 B BBIYUCIICHUAX.

BpInyCKHUK MTOTYyYUT BO3MOKHOCTD:

* Pa3BUTh MPEACTABICHHUE O YHCIIE U YUCITOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 JEHCTBUTEIbHBIX YUCEN; O POJIU BHIYMCICHUN B TPAKTHUKE;
* Pa3BUTH U YIIyOUTH 3HAHUSA O JECATUYHOM 3aMnCH IeHCTBUTENBHBIX YnCell (MepHOANYECKIE U HeTIepUOJUIECKue podn).



HN3mepenus, npudJInKeHusl, OUEeHKHU

BbIlTyCKHUMK Hay4duTCA:

* UCIIOJIH30BATH B XOJI€ PELICHHUS 32124 3JIEMEHTApHBIC MTPEICTABICHHS, CBSI3aHHBIE C TPUOIMKEHHBIMU 3HAYCHUSIMU BEITMYHH.

BBIITyCKHHMK NIOJIyYUT BO3MOXKHOCTb:

* [IOHATH, YTO YUCIIOBBIE JAHHBIEC, KOTOPBIE NCTIOIB3YIOTCS ISl XapaKTEPUCTHUKU 00BEKTOB OKPYKAIOIIETO MUPA, SBISIIOTCS IPEUMYIIIECTBEHHO
npUOIMKEHHBIMHU, YTO I10 3aMUCU TPUOIMKEHHBIX 3HAUYEHUH, COAepkKaIIKUXCs B UHOOPMALIMOHHBIX HCTOYHUKAX, MOYKHO CYJIUTH O MOTPEITHOCTH IPUOIHKEHUS;

* [IOHSATh, YTO MOTPEIIHOCTb PE3YJIbTAaTa BEIYMCICHUN JODKHA OBITh COM3MEPHMA C MOIPEUIHOCTHIO HCXOIHBIX JTAHHBIX.

AsredOpanyeckue BbIpasKeHMsI

BrlIlTyCKHHMK HayduTCs:

* OTIEPUPOBATH MOHATHAMH «TOXKIECTBO», «TOXKIECTBEHHOE MPEoOpazoBaHMEy», PelIaTh 3aJauu, CoIeprKalire OyKBeHHbIE TaHHBIE; paboTaTh C
bopmynamu;

* BBIMIOJIHATH IPE0OpPa30BaHUs BBIPAKECHHM, COIEPKAIINX CTENCHH C LENbIMU MOKa3aTeNIIMU U KBaJpaTHbIE KOPHHU;

* BBITIOJIHATH TOXKACCTBEHHBIE MPEOOPA30BaHMS PAIIMOHATFHBIX BRIPAXKEHUN HA OCHOBE MPABUJI IEUCTBUHN HaJl MHOTOUJICHAMH U alre0pandecKuMu
IpOOsIMHU;

* BBINOJIHATh Pa3jI0KEHUE MHOTOUJIEHOB HA MHOKUTEH.

BbInyCKHUK TIOJTyYUT BO3MOYKHOCTb HAyUUThCS:

* BBIMIOJIHATH MHOTOILIATOBBIE MPE0OPa30BaHMsl PAIIMOHATLHBIX BRIPAKECHUN, TIPUMEHS IIMPOKUN HAOOp CIIOCOOOB U MPUEMOB;

* IPUMEHATh TOXKICCTBEHHBIC MpeoOpa3oBaHWs JJIs pelIeHWs 3aJad  H3 pa3iMyHbIX  pa3/ielioB Kypca (Hampumep, I HaXOXKICHUS
HanOOJIbIIEr0/HAUMEHb-II1ET0 3HAYEHUS BBIPAKCHMUS).

YpaBHeHust
BrInyCKHHMK HayuuTCA:
* peuiaTh OCHOBHBIE BU/IbI PAllMOHAJIBHBIX YPAaBHEHUH C OJTHOM NEPEMEHHOM, CUCTEMBI IByX YPAaBHEHHUH C IByMs IEPEMEHHBIMU;

¢ IOHUMAaTb YPAaBHCHUC KaK Ba)KHGI\/’IIHYIO MAaTEMAaTUUYCCKYIO MOACIIb JJIA OITMCAHHA U U3YUCHUA p33H006p213HI)IX PCATBHBIX CHTyaHHﬁ, peuiaTbh TEKCTOBBLIC
3aJa4uun anre6pa1/1quKI/IM METOAO0M,

* IPUMEHSATH rpapuuecKue NpeCTaBICHUs AJI UCCIIEOBaHNsI YpaBHEHUN, UCCIEA0BAHNS U PELICHUSI CUCTEM YPABHEHMH C IBYMs IEPEMEHHBIMH.

BBINTyCKHHK IIOJIyYUT BO3MOKHOCTh HAYYUThCS:

* OBJIJIETh CHEHATbHBIMU IPUEMaMH PEIICHUs YPAaBHEHUH U CUCTEM ypaBHEHUI; YBEPEHHO MPUMEHSTH alapar ypaBHEHUHN A7 peleHUs
pa3HOOOpa3HbIX 33aJ]a4 U3 MATEMAaTUKH, CMEKHBIX NPEIMETOB, PAKTUKY;

* IPUMEHSATH rpapuuecKue MpeICTaBIeHUs sl UCCIIeI0BaHUsl YPaBHEHUH, CUCTEM ypaBHEHUH, cofiepKalux OyKBeHHbIe KOO UITUEHTHI.

HepaBencrBa

BeIlTyCKHHMK Hay4dnTCs:

¢ IOHUMAaTb U MPUMCEHATE TCPMHUHOJIOTHIO U CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUEM HEPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPaBCHCTB,

* pemarh JUHEHHbIC HEPABEHCTBA C OJIHOM MEPEeMEHHON U X CUCTEMBbI; pelllaTh KBaJApaTHbIC HEPABEHCTBA C OMOPO Ha rpaduyecKre MpeaCTaBICHNUS;
* IPUMEHSATH alllapaT HEPABEHCTB ISl PEILIeHHs 3a/1a4 U3 PA3IMYHbIX Pa3JesioB Kypca.



BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAY4YUTHCS:

* pa3HOOOpa3HBIM MPUEMaM JI0Ka3aTeNIbCTBA HEPABCHCTB; YBEPEHHO MTPUMEHSTH allllapaT HEPABEHCTB JJIS pEIIeHHUs pa3HO0Opa3HbIX MAaTEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 CMEXHBIX IIPEAMETOB, IPAKTUKY;

* IPUMEHSATH rpadudeckre NpeACTaBICHUS IS HCCIEI0BAHNS HEPABEHCTB, CHCTEM HEPABEHCTB, CO/IEPIKAIINX OyKBEHHBIE KOO(DPHUIIUEHTHI.

OcHoBHblIe OHATHSA. YK CI0BbIE PYHKIIUT

BrIlyCKHHMK Hay4duTCs:

* IOHUMATh U UCTIONB30BaTh (PYHKIIMOHAIBHBIE IOHATHUS U A3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAYCHNU);

* CTPOMTH I'paMKH 3JIEMEHTAPHBIX (QYHKIUI; UCCIIe0BaTh CBOMCTBA YMCIOBBIX (DYHKIMN HA OCHOBE U3YyUCHMS ITOBEJICHHS UX IPa(hUKOB;

* MOHUMATh (PYHKIMIO KaK BaKHEHIIIYI0O MaTEMAaTUYECKYIO MOZEIb JIJIsl OMCAHUS IPOLIECCOB U SIBIICHUI OKPY>KAIOLIET0 MUPA, TIPUMEHSTh
(YHKLUMOHATIBHBIN SI3BIK JJIs1 ONIMCAHMS U UCCIIEOBAHUS 3aBUCUMOCTENH MEX Yy GU3NUECKUMHU BEIMYNHAMM.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTh HAYYUThCS:

* IPOBOJUTH UCCIIE0BAHUS, CB3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMI, B TOM YHUCIIE C UCIIOIb30BAaHUEM KOMIIbIOTEPA; HA OCHOBE IPa(PUKOB U3 YUEHHBIX
(GyHKLIUH cTpouTh OoJiee CI0XkKHbIe rpaduKy (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMU» TOUYKAMH U T. I1.);

* HCII0JIb30BATh (DYHKLMOHAJIbHBIE [IPEICTABICHUS U CBOMCTBA (DYHKIIMH JUIsl pelIeHNs MaTeMaTHUECKHUX 3aJa4 U3 pa3IMuHbIX pa3/eioB Kypca.

YucnaoBble MOCAE10BATEILHOCTH

BbinyckHUMK Hay4uuTCS:

* [IOHUMAaTh U UCIIOJIb30BATh SA3bIK OCIEA0BATENbHOCTEN (TEPMHUHBI, CUMBOJIMYECKHE 0003HAYCHMUS);

* IPUMEHATH (POPMYJIBL, CBSI3aHHBIE C apU(PMETHUECKOM U TeOMETpUUYECKON Mporpeccuei, 1 anmnapat, cOpMUPOBAHHBIHM ITPU N3YUEHUH JPYTUX pa3/IesioB
Kypca, K PeLeHHUIO 3a/1a4, B TOM YHUCJI€ C KOHTEKCTOM U3 PeabHOM KU3HU.

BbIyCKHMK TIOJTyYUT BO3MOYKHOCTD HAyUUTHCS:

* pemath KOMOMHUPOBAHHbIE 337a4l C IPUMEHEHUEM (POPMYJI N-TO WIEHA U CYMMBI [IEPBBIX N WIEHOB apu(PMETUIECKON U TEOMETPUUYECKOM Mporpeccuu,
IIPUMEHSS TIPU 3TOM alapar ypaBHEHUH U HEPABEHCTB;

* IOHUMATh ApU(PMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCHIO KaK (DYHKIIMU HATYpaJIbHOTO apryMEHTa; CBA3BIBATh apU(PMETUUECKYIO IIPOTPECCHIO C
JIMHENHBIM POCTOM, T€OMETPUUYECKYIO — C IKCIIOHEHIIMAIBHBIM POCTOM.

OnucareabHas CTATHCTHKA

BrINTyCKHHUK HAay4nUTCS UCTIOIB30BATh MPOCTEHIIINE CTIOCOOBI TPEACTABICHHS U aHAIN3a CTATUCTUYECKUX JTAHHBIX.

BBITyCKHUK TOTYYUT BO3MOKHOCTH MMPHOOPECTH NIEPBOHAYATBHBIN OTIBIT OPTaHU3aIMK cOOpa TaHHBIX IIPU MPOBEIECHUH OMPOCca OOIIECTBEHHOTO
MHEHHSI, OCYIIECTBIIATh UX aHAIN3, TPEICTABIIATh PE3YyIbTAThI ONPOCA B BUAE TAOIUIIbI, TUArPAMMBI.

Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BbInmycKHUK Hay4UTCsl HAXOJUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIyYaiHOTO COOBITHSI.

BBIMyCKHUK MOTYYUT BO3MOKHOCTD IPUOOPECTHU OMBIT IPOBEICHUS CIYyYalHBIX KCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBIO KOMIIBIOTEPHOTO
MOJICJINPOBAHMS, UHTEPIPETALIUN UX PE3YJIbTATOB.



KomOunaTopuka

BbImycKHUK Hay4uTCs pemiaTh KOMOMHATOPHBIE 33/1a4H HA HAXOXKACHUE YUCTIa 00bEKTOB MM KOMOMHAIUIHA.
Buinycknux nonyuum 603mMoiCHOCMb HAYUUMBCA

* yTI1yOUTh ¥ Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax;

* Hay4UThCS IPUMEHATD [TOHATHE PA3BEPTKU AJIs1 BBINOJIHEHMS IPAKTUYECKUX PACUETOB.

I'eomeTpuueckue Gpurypsi

BeInmyckHUK Hay4uTCs:

* [10JIb30BAaThCA A3BIKOM I'€OMETPHHU ISl ONIMCAHUS IPEIMETOB OKPYKAIOLIEro MUpa U UX B3aHMHOTO PACIOJI0KEHHUS;

* pacro3HaBaTh U H300paaTh Ha YEPTEKaX U PUCYHKAX reOMeTprudeckre GUTyphl U X KOHPHUTypaIHu;

* HAXOAUTh 3HAUEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp U MX OTHOLIEHMS, TpaycHyto Mepy yriioB oT 0° o 180°, mpumMeHss onpeaesneHus, CBOicTBa 1
NpU3HAKKA QUTYP U UX 3JIEMEHTOB, OTHOIIEHUS (HUTYp (paBEHCTBO, M0100ME, CHMMETPHH, IOBOPOT, NapaJlJIeIbHBINA IEPEHOC);

* OTIEPUPOBATH C HAYAILHBIMU MOHATHSIMHU TPUTOHOMETPUH H BBITIOJIHATH 3JIEMEHTapHBIC ONIEPALUU HAJl PYHKIUSMH YTIIOB;

* pemarh 3aJa4u Ha JJOKa3aTelbCTBO, OMMMPAsICh HA M3YYCHHBIE CBOWCTBA (PUTYp M OTHOIICHUH MEX/Ty HUIMH U TIPUMEHSISI N3Y9E€HHBIE METOIbI
JI0Ka3aTeNbCTB;

* pemarh HECJIOKHBIC 331a4d Ha TIOCTPOCHHE, TIPUMEHSSI OCHOBHBIE allTOPUTMBI IOCTPOCHHUS C TIOMOIIBIO IUPKYJIS U IMHEHKH;

* pelarh MpoCTeHIINe IUIAaHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

BBIITyCKHUK TOTYYUT BO3MOKHOCTD HAYIHTHCS:

* OBJIQZIETh METO/IaMH PEIICHUs 33/1a4 Ha BBIYMCICHHS U JI0Ka3aTeNbCTBA: METOJIOM OT IPOTHUBHOI'0, METOJIOM HOJJ00MsI, METOAOM nepedopa BapHaHTOB U
METOJIOM F€OMETPHUUECKUX MECT TOUEK;

* IPHOOPECTH OIBIT MPUMEHEHHUS ANTe0PandecKoro ¥ TPUTOHOMETPUYECKOTO armapara | Uei JBYKEHHS TP PEIICHUN T€OMETPHUECKUX 3a/1a4;

* OBJIQZIETh TPAAULIMOHHOM CXEMOM peleHHs 3a/1a4 Ha MIOCTPOEHUE ¢ OMOILBIO IIUPKYJIS ¥ IMHEWKH: aHAIIN3, IOCTPOCHUE, 10Ka3aTeIbCTBO U
UCCIIEJOBAHMUE;

* HAYYUThCS PElIaTh 337a4d Ha HOCTPOCHHUE METO/I0M F€OMETPUUECKOT0 MECTa TOUEK U METOJIOM M0100us;

* IPUOOPECTH OIIBIT UCCIIETOBAHHS CBOMCTB TUNIAHUMETPHUYECKUX (DUTYP C MTOMOMIBIO KOMITBIOTEPHBIX TIPOTPAMM;

* IPUOOPECTH OIBIT BHIOIHEHHSI TPOEKTOB MO TeMaM «[ eomeTpudeckre npeodpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHne oTpe3KoB Mo hopMyier.

I/I3Mepelme reOMeTpnquKnx BCJINYHNH

BBITyCKHHUK HAYYHUTCS:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, TUIOMIACH U YTJIOB IPU PEIIeHUH 3a7a4 Ha HaXOKEHHUE UTMHBI OTPE3Ka, JITUHBI OKPYKHOCTH, ITUHBI JyTH
OKPYXHOCTH, TPaJTyCHOH MEpHI yIiia;

* BBIYHCIISATH TUIONIAIU TPEYTrOoJbHUKOB, TPSIMOYTOJILHUKOB, MTApauIeIoOrPaMM-MOB, Tpareuil, KpyroB U CEKTOPOB;

* BBIYUCIIATH JUIMHY OKPY>KHOCTH, JUIMHY JYTU OKPYKHOCTH;

* BBIYHCIISATH JIIMHBI THHEWHBIX SJIEMEHTOB (DUTYD U UX YTJIbL, HCTIONB3Ys (DOPMYIIBI ATUHBI OKPYKHOCTHU U JITUHBI JYTH OKPY>KHOCTH, (HOPMYIIBI
iomasei ¢uryp;

* pemarth 3aJa4u Ha JJOKa3aTelIbCTBO C UCIOIb30BaHUEM (DOPMYI ITMHBI OKPYKHOCTH U JUTMHBI TyT'H OKPY>KHOCTH, GOpMyII Tuiomiaaeii puryp;



® peuiaTh NPAKTUYICCKHUC 3a/]a4, CBSA3AHHLIC C HAXOXJACHUCM I'COMCTPUICCKUX BCIIMYNH (I/ICHOJIL?)y}I npu HGO6XOIII/IMOCTI/I CIIPpaBOYHUKHU U TCXHUYCCKUC
CpelcTBa).

BbINyCKHUK TOTYyYUT BO3MOKHOCTb HAYYUTHCS:

* BBIYHCIISATH TUIOMIAU (QUTYP, COCTABIICHHBIX U3 ABYX WM 0OJIee MPSIMOYTOJbHUKOB, MAPAILIEIOrPaMMOB, TPEYTOJILHUKOB, KPYTra U CEKTOPA;

* BBIYHCIIATH ITUIONIAIU MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIICHUS PAaBHOBEIMKOCTH U PaBHOCOCTABICHHOCTH;

* IPUMEHSTH aNreOpandecKuii U TPUTOHOMETPUYECKHIA anmapar 1 UJIeH JIBUKCHUS IPU PEIICHUH 33/1a4 Ha BBIYMCICHHUE TUIOIIAe MHOTOYTOJIbHUKOB.

Koopaunarsi
BBITTYyCKHUK HAy4UTCS:

¢ BEIYUCITh JJIMHY OTPE3Ka 11O KOOpAWHATaM €I'0 KOHIIOB, BBIYUCIIATE KOOPAWHATEI CEPEAMHEBI OTPE3KaA,

* HCIOJIb30BaTh KOOPAUHATHBIM METO LI U3yYEHUSI CBOMCTB NPSIMBIX U OKPYKHOCTEH.

BBIITyCKHHK IIOJIyYUT BO3MOXKHOCTb HAYYUTBCS:

* OBJIAJICTh KOOPAMHATHBIM METOIOM PELIECHH 3a7a4 Ha BBIYMCIICHNS U J0KA3aTEIbCTBA;

* IPUOOPECTHU OIBIT UCTIONB30BaHUS KOMITBIOTEPHBIX MPOTPAaMM JUTS aHAJIN3a YaCTHBIX CIIy4aeB B3aMMHOTO PACHOJIOKEHHS OKPY>KHOCTEH U MPSIMBIX;
* IPUOOPECTH OIBIT BHINOJHEHUSI TPOEKTOB Ha TeMy «lIpuMeHeHne KOOpMHATHOTO METOAA IPU PELICHUH 3a/1a4 Ha BIYMCIICHUS U I0Ka3aTeIbCTBAY.

BekTopsl

BbInycKHUK Hay4uTCSA:

* OIIEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX NT€OMETPUUECKHU, HAXOAUTh BEKTOP, PaBHBIN IIPOU3BEICHUIO
3aJaHHOT'O BEKTOpa Ha YHUCIIO;

* HAXOJUTh JJIsl BEKTOPOB, 3a/JaHHBIX KOOPAWHATAMU: JJIMHY BEKTOPa, KOOPAWHATHI CYMMBI M Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAMHATHI
IIPOU3BEICHUS BEKTOPA HA YKCJI0, IPUMEHSS TP HEOOXOAMMOCTH COYETaTENIbHbIMN, TEPEMECTUTEIBHBIN U PACTIPEAETUTENbHBIN 3aKOHBI;

* BBIYUCJIATH CKAIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YroJl MEKy BEKTOpaMU, YCTAHABIMBATD NIEPICHAUKYIIIPHOCTD IPSIMBIX.

BBIITyCKHHK ITOJIy9UT BO3MOKHOCTh HAYYUTHCS:

* OBJIAZICTh BEKTOPHBIM METOJIOM I PELICHUSA 3a]1a4 HAa BBIYUCIICHUS U JOKA3aTeIbCTBA;

* IPUOOPECTHU OMBIT BBHIIOJIHEHUSI IPOEKTOB Ha TEMY «IIPUMEHEHNE BEKTOPHOTO METOa NP PELICHUH 3a/1a4d Ha BBIYUCIICHUS U JOKA3aTeIbCTBaY.
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TpeGoBanns K yPOBHIO NOATOTOBKH BBIIIYCKHUKOB

B pesynbprare uzydeHus: kypca MaTeMaTHKH YYCHHUK JOJDKEH 3HATH/ MOHUMATh:

= CYLLECTBO MOHATUSA MaTEMAaTHYECKOr0 10KAa3aTENIbCTBA; IIPUMEPBI JOKA3aTEIIbCTB;

. CYILECTBO MOHATHUS aJITOPUTMA; IPUBOAUTH IIPUMEPHI AIITOPUTMOB;

= KaK HCHOJIb3YIOTCS MaTeMaTHueckue (GopMyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPBI UX IPUMEHEHHUS AJIS PEIIEHUs] MaTeMaTHYECKUX U
IIPAaKTUYECKUX 3a/1a4;

= KaK MaTeMaTU4eCKHU OIpeJleJIeHHbIe (PYHKLIMU MOT'YT OMCHIBATh PeabHbIE 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI TAKOTO ONUCAHMUS;

. KaK IMOTPEOHOCTH MPAKTUKHU MPUBEIN MATEMaTUYECKYIO HAyKy K HEOOXOTUMOCTH PACIIMPEHHSI TOHATHUS YHCIIA;

= BEPOATHOCTHBIN XapaKTEp MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOILEr0 MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

. KakuM O00pa3oM TeoMeTpHsl BO3HUKJIA M3 NMPAKTHYECKHUX 337ad 3eMJIEMEpHs; MPHUMEPHl TEOMETPUIECKUX O0BbEKTOB U YTBEPKACHUN O HUX,
BAKHBIX IS IIPAKTUKY,

= CMBICII HI€aIU3alliH, I03BOJIAIONIECH pelaTh 3aja4uu pealbHOM JeCTBUTEIBHOCTH MaTeMaTUYeCKUMU METOAaMH, IPUMEPBI OLIHOOK,

BO3HHKAIOIIUX IIPpHU HACATIU3ALIUN.

Apudmernka

YMmerhb

. BBITIOJTHATH YCTHO apuMeTHuuecKre AeUCTBUS: CI0KEHNE U BEIYUTAHUE BY3HAYHBIX YHCEI U IECATUYHBIX JpoOeii ¢ IByMS 3HAKaMU, YMHOKCHHE
OJIHO3HAYHBIX YHCEI, apUPMETHIECKUE OTIEPAIINH C OOBIKHOBEHHBIMH JAPOOSIMU C OJTHO3HAYHBIM 3HAMEHATENIEM U YUCIIUTEIIEM;

= MEPEXOJIUTh OT OAHOW (OPMBI 3alKMCH YUCEN K APYTOH, MPEACTaBNISATh ACCATUYHYIO ApoOb B BUJE OOBIKHOBEHHOW M B MPOCTEHINIMX CIydasx
OOBIKHOBEHHYIO B BUJIC ACCATUYHOM, MPOIEHTHI - B BUJIE APOOU U ApOOL — B BUJE MPOILICHTOB; 3alMUCHIBATh OOBIINE U MaJIbI€ YHUCIIA C UCTIOIB30BAHUEM IIEITBIX
CTEIIEHEM JECATKH;

. BBINIOJHATH apu(MeTHYeCKUe IEHCTBUS C pallMOHAIbHBIMU YHCIIaMHU, CPAaBHUBATh PAllMOHAIBHBIE U JE€HCTBUTENbHBIEC YK CIIA; HAXOAUTH B
HECJIOKHBIX CITy4yasX 3HAUYEHUs CTENEHEN C LIeJIBIMU [T0Ka3aTeIsIMU U KOPHEN; HAXOINUTh 3HAYEHHSI YUCIIOBBIX BBIPAKCHUI;

. OKPYTJIATH IIeJIble YHCIIA U IECATHUHBIE IPOOH, HAXOAUTh NMPUOIMIKEHHBIE YKCIIa ¢ HEIOCTaTKOM U C U30BITKOM, BBITIOJIHSTH OLEHKY YMCIOBBIX
BBIPAKECHU;

. MOJIb30BaThCs OCHOBHBIMH €JMHULIAMH JUTMHBI, MacChl, BpeMEHH, CKOPOCTH, IO, 00beMa; BeIpaXkaTh Oosiee KpyIHbIe eIMHUIIBI uepe3 Oosee
MeJIKUE U Ha000pOT;

. pelaTh TeKCTOBbIE 3a/1au, BKJIIOYas 337a4H, CBA3aHHBIE C OTHOIIEHUEM U C IMIPONOPIIMOHAIILHOCTHIO BEJIMYMH, IPOOSMH U IPOLIEHTAMH;

HCII0JIL30BATH NPHOOpPeTEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOIi 1esiTeJIbHOCTH M OBCEHEBHOM KM3HU JIUISA:

. pEILIeHNS HECIOKHBIX MPAKTUYECKUX PACUETHBIX 33/1a4, B TOM YHCJIE C UCMOJBb30BAHUEM IIPU HEOOXOJUMOCTH CIIPABOYHBIX MaTEPHUAJIOB,
KaJIbKYJIATOPA, KOMIIBIOTEPA;

. YCTHOW IMPUKHUIKH U OLIEHKU pe3yibTaTa BEIUUCICHHI; TPOBEPKH PE3yJbTaTa BBIYMCIEHUS, C UCIIOIb30BAHUEM Pa3IMUHbIX IPHEMOB;

. MHTEPIIPETALMM PE3YJIBTATOB PEIICHUS 33]1a4 C YY€TOM OIPaHUYEHUH, CBA3aHHBIX C pealbHBIMU CBOMCTBAMH PaCCMATPUBAEMBIX IIPOLIECCOB U
ABJICHUM.
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Auaredpa

YMeTh

] COCTaBJISITh OYKBEHHBIC BBIpAKEHHUS U (OPMYIBI 1O YCIOBHSAM 3aJ]1ad; OCYIICCTBIIATh B BBIPAKCHUSIX W (OpMYJIax YUCIOBBIC MOJCTAHOBKH
BBITIOJTHATh COOTBETCTBYIOIINE BBIYMCICHUS, OCYIIECTBISTH IMOJACTAHOBKY OJIHOTO BBIPQXCHHS B JIPYroe; BBIpaXKaTh U3 (GOPMYIN OAHY MEPEMEHHYIO 4epes
OCTaJIbHEIC;

. BBINOJIHATH OCHOBHBIE JICWCTBUS CO CTENCHIMH C IIETBIMU ITOKA3aTENISIMU, C MHOTOWICHAMH U C alreOpanyecKuMu Apo0sMU; BBITTOTHATD
pa30XKeHNe MHOTOWICHOB Ha MHO>KUTEJIH; BBIIOJIHATH TOKIECTBEHHBIE TPe0Opa30BaHuUs PallMOHAIbHBIX BBIPAXKEHUII;

= MPUMEHSTH CBOICTBA apu(hMETHUECKUX KBAPATHBIX KOPHEH JIJIsl BRIYMCIICHUS 3HAYEHUH U IpeoOpa30BaHM YMCIOBBIX BBIPaKEHUH,
CoJIepXkKaluX KBaJpaTHbIe KOPHU;

. pelaTh JMHEWHbIE, KBaIpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOISALINECS K HUM, CUCTEMBI ABYX JINHEHHBIX YpaBHEHUN U
HECJIOKHbIE HEJIMHEITHBIE CUCTEMBI;

= pelaTh JIUHENHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHOM IEPEMEHHOMN U UX CUCTEMBI;

. peliaTh TEKCTOBBIC 33]]a41 alre0pandeckuM METOJI0M, HHTEPIIPETUPOBATD MOIYYCHHBIH pe3ylbTaT, MPOBOIUTE OTOOP PEUICHHM, UCXO U3
(bOpMYITMPOBKH 3a/1a4u;

. M300paXkaTh YMCiIa TOUKAMH Ha KOOPJIUHATHOMN MPSMOii;

. OIpeAEeATh KOOPAUHATA TOYKU IIIOCKOCTH, CTPOUThH TOUYKH C 33JaHHBIMU KOOPJAMHATaMU; 300pakaTh MHOKECTBO PELICHUN TMHEHHOTO
HEpaBEHCTBA;

. pacro3HaBaTh apu(pMETHUECKUE U TEOMETPHUECKUE MPOTPECCHM; PEIIATh 33aJ]au C IPUMEHEHHEM (OPMYITBI OOIIETo WIeHA U CyMMBI HECKOIBKIX
MIEPBBIX YJICHOB;

. HaXOJUTh 3HaUeHUs QYHKIUH, 3aJaHHON QopMmyroi, Tabiaulel, rpagukoM 1o ee apryMeHTy; HaXO0JAUTh 3HAYCHUE apryMeHTa 110 3HAYEHUIO
GyHKLMY, 3alaHHON rpadUKOM MU TabIuIeH;

. OTIpeeNsATh CBOMCTBA (DyHKIIMHU 1O ee TpaduKy; MPUMEHATh rpaduyuecKkre NpeCTaBIeHUs IPU PEIIEHUN ypaBHEHUI, CHCTEM, HEPABEHCTB;

. OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIIMI, CTPOUTH UX TpapUKH

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHSA B IPAKTHYECKOM 1esITeIbHOCTH M TOBCeJHCBHOM KM3HH JJIA:

. BBINOJIHEHUS pacueToB Mo (opMysiaM, CoCTaBieHue GOPMYII, BBIPAKAIOIIUX 3aBUCUMOCTb MEX/y PealbHbIMU BETMYMHAMU; HAXOKICHUS
HY>KHOM (pOpMyJIbl B CIPABOYHBIX MaTepHala;

. MO/ICJIMPOBAaHHUE MMPAKTHYECKUX CUTYallUi M UCCIIEA0BAaHUS TOCTPOSHHBIX MOJIENEl C HCIOIb30BaHUEM alliapara ajareopsl;

. OIMCaHMs 3aBUCUMOCTEH MeX Iy (PU3MUECKUMH BETMUYMHAMH COOTBETCTBYIOIUMH (POpMySIaMH MPH UCCIIEAOBAHMH HECIOKHBIX MPAKTHUECKUX
CUTYalHil;

. MHTEpHpeTaluy TpagKOB peaTbHbIX 3aBUCUMOCTENH MEX/y BEIMYMHAMHU.

I'eomerpus

Ymern

. MI0JIb30BAThCS TEOMETPUUYECKUM S3BIKOM JIJISl OTUCAHUS IPEIMETOB OKPYKAIOLIET0 MHUPA;

. pacro3HaBaTh reOMeTpHUECcKUe PUTyphl, pa3ayaTh UX B3aMMHOE PacIlOIOKEHUE;

. n300pakaTh reOMETpUIeCcKue (DUTYPHI; BHITIOIHATD YEPTEKHU 110 YCIOBHUIO 3aa4; OCYIIECTBIIATH MpeoOpa3oBaHue GUryp;

. pacro3HaBaTh Ha YepTEXax, MOJIENIAX U B OKpY’Kalollel 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE Tela, N300pakaTh UX;
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. B IIPOCTEMIINX CIIydasiX CTPOUTh CEYEHMSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT;

. IIPOBOAUTH ONEPALIUU HAJl BEKTOPAMM, BBIUUCIATH AJIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOPAMU;

. BBIUNCIIATh 3HAYCHWS TEOMETPHUCCKMX BETMUMH (JUTHH, YITIOB, IUTOIafei, o6beMoB); B ToM umcie: ams yrmos ot 0° mo 180° ompemensits
3HAYCHUS TPUTOHOMETPUUECKUX (DYHKIMHU 1O 3aJJaHHBIM 3HAYCHUSM YTJIOB; HAXOJUTh 3HAYECHUS TPUTOHOMETPHUUECKUX (YHKIMN MO 3HAYEHUIO OJHOM U3 HHUX,
HaXOJUTh CTOPOHBI, YIVIbI M IUIOIAAM TPEYroJbHUKOB, JJIMHBI JIOMaHbIX, IyI OKPY)KHOCTH, IUIOLIaJeli OCHOBHBIX TIe€OMETpUYecKUX ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

. pelaTh reOMeTpUYECKUe 3a1a4K OMUPasiCh HAa U3yYEHHbIE CBOMCTBA (PUIYp M OTHOIIEHUM MEXly HUMH, IPUMEHSS JOIOJIHUTEIIbHbIE
HOCTPOCHHUS, ATeOpandecKuii ¥ TPUTOHOMETPHUYECKHUH armapaT, COOOpakeHus] CHMMETPUH;

. IIPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHUS IIPU PELICHNUH 33/1a4, UCIO0JIb3Yys U3BECTHBIE TEOPEMbI, OOHAPYKHUBAsi BO3MOKHOCTH JUISl UX
MCIIOJIb30BaHUS;

. pelars IpoCTeNIINe INTAHUMETPUYECKHE 3a1a4H B IIPOCTPAHCTBE;

HCIOJIB30BATDH HpHOﬁpeTEHHbIe 3HAHMSA U YMECHUSA B HpaKTPI‘IeCKOﬁ ACATECJIbHOCTH U HOBceIlHeBHOﬁ KHU3HU TJIA:C

= OMMCaHUs PEAIbHBIX CUTYalluld Ha 3bIKE T€OMETPUH;

. pacyeToB, BKIIOYAIOMIUX MPOCTEHIITNE TPUTOHOMETpHUYECKHIE (HOPMYIIBI;

= pELIEeHNS] TPUTOHOMETPUUECKUX 3a7a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUU;

. pellIeHre IPAaKTUUECKUX 3a1a4, CBSI3aHHBIX C HAXO0KJIEHUEM I€OMETPUUECKUX BEIUYMH (MCIOb3Ys TP HEOOXOAUMOCTH CIIPAaBOYHUKHU U
TEXHUUYECKUE CPEJICTBA);

. IIOCTPOEHHUE F€OMETPUUYECKUMU UHCTPYMEHTaMU (JIMHEWKA, YTOJIbHUK, LIUPKYJIb, TPAHCIIOPTHUD).

9J1eMeHThI JIOTUKH, KOMﬁHHaTOPI/IKH, CTATUCTUKHU U TEOPUHN BCPOHTHOCTeﬁ

YMmernb

- [TpoBOIUTH HECIIOKHBIE JOKA3aTENbCTBA, MOJIy4aTh MPOCTEHINIE CIECTBHS U3 U3BECTHBIX WM PaHee MOTyYeHHBIX YTBEPKICHHU, OIICHUBATh
JIOTMYECKYIO IPABUIBHOCTD PAcCYKICHUM, UCII0JIb30BaTh MIPUMEPHI ISl HIUTIOCTPALIUN U KOHTP. IPUMEPHI JUISl TOJITBEPKACHUS YTBEPHKICHHUH

- M3BIIEKATh WH(OPMAIIHIO, TIPEACTABICHHYIO B TAOMUIIAX, HA AUarpaMMax, rpadukax; COCTaBISATh TaOJIHIIbI, CTPOUTH AUAarpaMMbl B TpaduKH;

- pemaTh KOMOMHATOPHBIE 3a/1a4X TyTEM CHCTEMAaTUYECKOTo epebopa BO3MOKHBIX BApUAaHTOB U HCITOJI30BAaHUEM TPABUII YMHOKCHUS,

. BBIUUCIIATH CPETHUE 3HAUCHHS PE3YIbTaTOB H3MEPEHU;

. HAXOJ/IUTh YAaCTOTY COOBITHS, UCTIOJB3YysI COOCTBEHHBIE HAOIOACHHUS TOTOBBIE CTATUCTHYECKHE TaHHBIC;

. HaXO/UTh BEPOSITHOCTU CIy4alHbBIX COOBITHI B MPOCTEHUIINX CITydasiX;

HCNOJIb30BaTh NPHOOPETEeHHbIE 3HAHUS H YMEHHUSI B TPAKTHYECKOH /1esiTeJIbHOCTH H TOBCeTHEBHO KU3HM IJI51:

. BBICTPAaWBaHUs apTyYMEHTAIUH IIPH JJOKA3aTeIbCTBE U B JHAJIOTE;

. pacrio3HaBaHMs JOTHYECKH HEKOPPEKTHBIX PACCYKICHHIA;

. 3alMCH MAaTEMAaTUYECKUX YTBEPXKIECHUH, T0Ka3aTeNbCTB;

. aHaJM3a pealbHBIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUAE AHArpaMM, rpad)uKoB, TaOIHII,

. peleHust MPaKTUYECKUX 33a4 B TOBCETHEBHOM U MPO(HEeCCHOHAIBHON AEATEIbHOCTH C UCIOJIb30BAHNUEM JICHCTBUIA C YUCIIaMU, IPOLIEHTOB, JJIUH,
Ioniaei, 00beMOB, BpeMEHH, CKOPOCTH;

. peleHus yueOHbIX U MPaKTHUECKUX 3aj1au, TPeOYIOIUX CUCTEMaTHYECKOro epedopa BapuaHTOB;
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- CpaBHEHHMSI IIAHCOB HACTYIUICHUS CIyYalHbIX COOBITHIH, ISl OLEHKH BEPOATHOCTHU CIyYaliHOTO COOBITHS B IPAKTUUYECKUX CUTYAIHSIX,
COIIOCTABJICHUS MOJIEIIU C PEAJIbHON CUTYaLUEH;
. ITOHMMAaHHs CTATUCTUYECKHUX YTBEPXKICHUN.

1. Coaep:xxkaHue Kypca MaTeMaTHKH 5-9 kj1accoB
Apugpmem uka
HartypaabHble ynciia
Psin narypanbnbix uncen. Jlecstiuunas 3anuch HaTypaibHbIX yncen. OKpyrieHue HaTypaibHbIX YUCEL.
Koopannathsiii j1yy.
CpaBHeHue HaTypanbHbIX unceld. ClloKeHre U BRIYUTaHHE HAaTypallbHbIX yncell. CBONCTBA CIOKEHUS.

YMHOXEHHUE U AeIICHUE HaTypaJIbHBIX YUCCII. CsoiicTBa YMHOXCHUS. ILCHGHI/IG ¢ ocratkoM. CTeneHp yncna ¢ HaTypaJIbHBIM I10KAa3aTCJICM.

Jlenvrenu v KpaTHBIC HATYpaAILHOTO uncia. Hanbonpmmii oot nenurens. Hanmenbinee obmiee kpatHoe. [Ipu3naku genmumocty Ha 2, Ha 3, Ha 5, Ha
9, na 10.

HpOCTHe U COCTaBHBIC uyKrcia. Pa3noxkenue uncen Ha IMPOCTBIC MHOKXHUTCIIN.

Pemnenne TekCTOBBIX 3a1a4 apI/I(I)MeTI/ILIeCKI/IMI/I CII0CO0aMH.

JApoon
OO0bIkHOBEHHBIE TpoOu. OcHOBHOE CBOICTBO Apodu. Haxoxxaenue npobu ot uncia. HaxoxaeHue yncna mo 3Ha4eHuro ero apoou. [IpaBuibHbe 1

HenpaBWIbHbIE Ipoou. CMelaHHbIe YHCTa.
CpaBHeHUEe OOBIKHOBEHHBIX JIp00€i M CMEIIaHHBIX Yncell. ApupmMeTndeckre AeUCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMHM M CMEIIAHHBIMU YHCIIAMHU.

Hecsatuunbie qpoou. CpaBHEHHE U OKPYTIICHHE JECATHYHBIX qpobeii. Apudmernyeckue AeUcTBUS C AeCATUYHBIMU Apoosimu. [IpuKkuaKu pe3ynbTaToB
BeIuCIeHui. [IpeacraBnenne AecATUIHOM IpoOr B BUIe OOBIKHOBEHHOM JIpoOW M OOBIKHOBEHHOMW B BHJIE JIECATUYHOMN. beckoHeuHbIe meprognvecKue
necaTuuHble apoou. Jlecstuunoe npubmkeHre 0ObIKHOBEHHON APOOH.

OtHomrenue. [IpolieHTHOE OTHOIIEHNE ABYX yucel. JleneHue yncna B JaHHOM oTHoIeHHH. MacTal.
[Tponopuus. OcHoBHOE cBoiicTBO nponopiuu. [Ipsmas u o6paTHas NpPONOPIHMOHATIbHbIE 3aBUCHUMOCTH.
[IpouenTtsl. HaxoxaeHne npoueHToB oT yncia. HaxoxieHne yuca 1o ero mpoueHTam.

Pemenne TekCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOaMH.
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PanuonaJLHbBIE YnCIa
[TonoxxuTenpHbIE, OTPUIIATEIbHBIE YKCcIa U Yuciio 0.
[IpotuBonoONOXHBIE YuCiIa. Moaymb Yncia.

I_Ie.]'lble qucjia. PaI_II/IOHaJ'II)HBIe qucia. CpaBHeHI/Ie pallHOHAJIbHBIX YHUCCII. ApI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMU. CBoiicTBa CI0KECHUS

U YMHOXCHHA pallUOHAJIbHBIX YHUCCII.
KOOpI[I/IHaTHaH npsmast. KOOpI[I/IHaTHaH IIJIOCKOCTb.

Beanunnbl. 3aBHCHMOCTH MEXKIY BEITUYNHAMU
E,I[I/IHI/II_IBI JJINHBI, INIOMaau, O6’beMa, MacCcChbl, BPEMCHHU, CKOPOCTH.

[Ipumeps! 3aBUCHUMOCTEl Mexy BenuunHaMu. [IpencraBienue 3aBucuMocTeil B Busie popMyil. Berancienus no popmynam.

YucnoBbie 1 OyKBeHHbIE BbIPasKeHHsl. Y PaBHEHHSA

Yucnosbie BbLIPpAXCHUA. 3HaueHHE YHCIIOBOTO BbIPpa’XCHH. HOpH,I[OK ﬂeﬁCTBHﬁ B YHCJIOBBIX BBIPAKCHUAX. BYKBGHHLIC BbIPpAKCHUA. PaCKpLITI/Ie CKOOOK.

[TomoOHBIE crlaraembie, MPUBEACHUE MTOTOOHBIX cllaraeMbIX. GOPMYIIBI.
VYpasuenus. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUM. PelleHne TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO YPAaBHEHUH.

JJIeMeHTBhI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4un

[IpencraBnenue qaHHBIX B BUE TAOJIUL, KPYTOBBIX U CTOJOUYATHIX AUArpaMM, rpauKoB.
Cpennee apudpmernyeckoe. CpeHee 3HaUCHNUE BETUINHBI.

CanyuaiiHoe coObiTHe. JIOCTOBEPHOE U HEBO3MOKHOE COOBITUS. BeposTHOCTE cityuaiiHOro coobITHs. Perenne KoOMOMHATOPHBIX 3a/1ay.

I'eomerpuueckue ¢purypel. U3smepenns reoMmeTpu4ecKux BeTHYUH

Otpesok. Iloctpoenue otpeska. JlnmHa oTpeska, jJoMaHoi.  M3mepeHue IUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3Ka 3alaHHOM IMHBL. [lepumetp
MHOroyroisHuka. [Imockocts. [Ipsmas. Jlyd.

VYron. Buael yrios. ['panycHas mepa yria. 3MepeHne u moCTpOeHHUE YrioB ¢ MOMOIIBIO TPaHCIIOPTHUPA.

[IpssmoyronsHuk. KBagpar. TpeyronsHuk. Busbl TpeyronbHUKOB. OKpYyKHOCTB U KpYT. [[nmuHa okpykHOCTH. HHncio .

PaBencrtBo puryp. [lonsitue u cBoiicta miomaau. [lnomane npsmoyronbHuka 1 kBajapata. [Inomaas kpyra. Ocs cummeTpun QUryphl.

Harnsigaeie npenctaBieHus 0 MPOCTPAHCTBEHHBIX GUTypax: MpSMOYroJIbHBIN NMapajuienenunea, Kyo, nupamMua, HUIMHAP, KOHYC, map, cdepa.
[Tpumeps! pa3BepTOK MHOTOIPaHHUKOB, IIMJIMH]IPA, KOHYyca. [loHsATHE 1 cBolicTBa 06beMa. OOBEM MPAMOYTOIBLHOIO apaljieNienunea u Kyoa.

B3anMHoe pacnionoxenue 1Byx npsmsix. llepnenaukynspaeie npsamsie. [lapamiensHbie npsaMsle.

OceBas 1 LIEHTpaJIbHAsE CHMMETPHH.
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MaTteMaTHKa B HCTOPHYECKOM Pa3BUTHH

Pumckas cucrema cuncnenus. [losunmonnsie cuctemsl cuncinenus. O6o3nauenue nudp B Jpeueit Pycu. CtapuHHBIE Mephl NWHBI. BBenenue merpa
KaK eIUHHIbI ATUHBL. Merpuyeckas cucrtema mep B Poccun, B EBpone. Mcropusi hopmupoBanust MmaremaTuyeckux cumMBoiioB. [Ipobu B Baswmiione, Erunre,
Pume, Ha Pycu. OTkphiTHE NecaTuuHbIX IpoOei. Mup nmpocThix yucel. 3oi0Toe ceueHue. Yucmao Hynb. [losBieHne oTpuiaTenbHbIX Yuce.

Anzebpa

AnredpanyecKkue BbIpaskeHUs

BykBenHbIe BhIpakeHUs (BBIPAKEHHS C IEPEMEHHBIMUI ). YK CIIOBOE 3HaU€HHE OYKBEHHOTO BhIpaxeHus. JlonmycTuMble 3HAYCHUsI IEPEMEHHBIX, BXOISIIINX
B anrebpandeckue BelpaxkeHus. [logcraHoBka BbIpa)keHUN BMECTO MEpeMEHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaskeHUH. ToxkIeCTBO, T0KA3aTEIbCTBO TOKIECTB.
[IpeobpazoBanue BbIpaXKEHUM.

CBoiicTBa CcTeneHel ¢ 1eNbIM mokazarteneM. MHorowieHsl. Clo)keHre, BEIYUTaHHe, YMHOXKEHHE MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXKEHHS:
KBaJpaT CyMMBI KBaJpaT PasHOCTH, KYO cymMmul u Ky6 paznocmu. ®opMyna pasHOCTH KBaJapaTOB, (opMyasbl cyMMbl KyO08 u pasHocmu Kyoos. Paznoxenue
MHOTrO4JIeHa Ha MHOXuTenu. KBaapaTHbil TpexuiieH. BovideneHue noino2o keaopama 6 keaopamuom mpexunene. Teopema Buera. Paznoxkenue kBaapaTHOTO
TpeXwIeHa Ha JIMHEeITHbIe MHOXKUTEIN. MHOrowIeHbl ¢ 01HOM nepeMeHHoN. CreneHs MHOrouwieHa. KopeHb MHOrousieHa.

AnrebGpanueckas Apoods. Cokparienue apooeii. JlelicTBus ¢ anredpandeckiuMu Ipoosimu.

PanmonansHbie BeIpakeHUs U UX npeoOpazoBanus. CBOMCTBA KBAIpaTHBIX KOPHEW U UX MPUMEHEHHUE B BEIUUTAHUSIX.

YpaBHeHNSI 1 HEPABEHCTBA

VYpaBHenue ¢ onHoI nepemeHHoi. KopeHb ypaBHeHus. JIuneiiHoe ypaBHeHue. KBagpatHoe ypaBHeHue, (opMylia KOpHEH KBaIpaTHOIO YpPaBHEHU SI.
Pemenne panmonanbHbIX ypaBHeHHN. [IprMepsl penieHust ypaBHEHUH BBICIIMX CTEIIEHEW: METO/IbI 3aMEHBI IIEPEMEHHON, Pa3I0KEHUE HA MHOKUTEIH.

VYpaBHeHHE ¢ ABYMsI NIEPEMEHHBIMHU; pelIeHHue cUCTeMbl. CucTema JByX JIMHEHHBIX ypaBHEHHUH C JIByMs IIEPEMEHHBIMM; PELICHHE IOACTaHOBKOM M
anreOpandeckuM CI0KEHUEM. YpaBHEHUE ¢ HECKOJIBKMMHU NepeMeHHbIMU. [Ipumepsl pemiennst HelnuHeHbIX cucteM. [Ipumepsl penieHuss ypaBHEHUN B LIETBIX
qyuciax.

HepaseHcTBO ¢ o1HOM nepeMeHHON. Penienne HepaBeHCcTBa. JIMHEHbIE HEpaBEHCTBA ¢ OJHOW IIEPEMEHHOM U UX CHCTeMBI. KBaipaTHbIE HEPABEHCTBA.
IIpumepur peuwtenus OpobHO-PAYUOHATLHBIX HEPABEHCMS.

YucnoBble HEPAaBEHCTBA U UX CBOUCTBA. J0KA3amenbCmeo Yuciogulx U aneeopauieckux HepageHcms.

ITepexox oT ci0BeCHOM (GOPMYIUPOBKH COOTHOIICHUI MEX/1y BEIMUMHAMHU K anreOpanyeckoi. PemieHre TeKCTOBBIX 3a/1a4 ajaredpandeckuM crocoOoMm.

YucnosBblie NOCTEA0BATEIBLHOCTH

[TonsiTue nocnenoBarenbHOCTU. ApudMeTnyecKkas u reomerpudeckas nporpeccu. @opmyisl 0011ero uieHa apupMeTHIecKol U TeOMEeTPUYECKOM
IpOTpeccuii, CyMMBbI ITEPBBIX HECKOJIBKUX YWIEHOB apU()PMETHUECKON U T€OMETPUYECKOM MPOTPECCHii.

Co>xHbIE ITPOLICHTHI.

YuciioBbie PyHKIIUH
[Tonstue pynkmuu. O6macts onpeneneHust GyHknuu. CriocoOsl 3aaanus dyakuun. ['paduk GyHKIIM, Bo3pacTanue u yobiBaHue (QyHKIIUN, HAUOOIIbITICE
¥ HauMeHbIlIee 3HaUYeHHUsI (QYHKIMU, HYIU (QYHKINUHU, TIPOMEXKYTKH 3HAKOMIOCTOSIHCTBA. UTeHue rpaukoB GyHKIUH.
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@DyHKIUH, ONUCHIBAIOUINE NPSMYIO U OOpPaTHYIO NMPOIMOPIHOHANBHYIO 3aBUCUMOCTH, UX rpaduku. JluHeiHas QyHKus, ee rpaduK, reOMEeTPUIECKUN
cMbica KoaduuuenTos. ['unep6ona. KBagpatnunas Gynkius, ee rpaduk, napadona. KoopauHatsl BepnHbI TapadboIibl, 0Cb CUMMETpUH. Cmenennvle pyHKyuu

¢ HamypanoubiM nokasamenem, ux epaguxu. I'papuxu GyHKIMN: KOpeHb KBaJApaTHBINA, KOPEHb KyOHMUeckuii, Moayib. Mcnonb3oBanue rpa@ukoB QyHKIUN 1S
pelieHus: ypaBHEHUN U CUCTEM.

[Ipumeps! rpaduyecKkux 3aBUCUMOCTEN, OTPAXKAIOIIUX peajbHbIe MPOIecChl: KoieOaHue, MoKa3aTelbHbIA POCT; YUCI08ble (DYHKYUU, ONUCHIBAIOWUe IMU
npoyecchsi.

[TapannenpHblil nepeHoc rpaduka BIOJIb OCE KOOPAUHAT U CUMMEMPUs OMHOCUMETbHO OCell.

Koopaunarsi

N306paxenue ynces ToUkaMyd KOOpJAUHATHOM npsaMoil. ['eoMeTpuueckuii cMbIca MOy uncia. YucnoBble IPOMEXYTKU: HHTEPBAJl, OTPE30K, JIyY.
Dopmyna paccmoanus MexHcoy moykamu KOOPpOUHAMHOU NPAMOU.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH; KoopAuHaTel TO4ukH. Koopaunatel cepeaunbl orpe3ka. Dopmyiia paccTOsSHUS MEXKIy ABYMs TOYKaMH

IUIOCKOCTH. YpaBHEHUE MPAMOH, YIIIOBOM KO3(DPUIIMEHT MPSAMOi, yCIOBUE MapayieNbHOCTH NMPSAMBIX. Y paBHEHHE OKPYKHOCTHU C IIEHTPOM B Hayajie KOOpAHHAT
U 6 110001 3a0AHHOU MOYKe.

I'paduueckas nHTEpIIpETANS YPaBHEHHH C IBYMS IEPEMEHHBIMU M UX CUCTEM, HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

T'eomempus
IIpocreiimme reomerpuyeckue GuUrypsl

Touka, npsimast. OTpe3ok, ay4. Yroia. Buast yrinos. CMexHbIe U BepTUKaJIbHbIE YTibl. bruccekTpuca yria.

Ilepecekaromumecs n napauieapHele npsmslie. [leprnenaukynsapusie npsmMble. [Ipu3Haky napannenbHOCTH NpsAMBIX. CBOMCTBA MapaJIIENIbHBIX MPSIMBIX.
[IepnieHAUKyYIsp U HAKIOHHAS K TIPSIMOM.

MHOFOYI‘O.]'II)HI/IKI/I

Tpeyronsauku. Bugsl TpeyronbHukoB. MennaHa, OucceKkTpHca, BBICOTA, CPeAHSAS JHHUSA TpeyrojbHUKa. [IpU3HaKu paBeHCTBA TPEYroJbHUKOB.
CaolicTBa M NMpU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. CepeuHHbIN nepneHauKysp orpe3ka. Cymma yriioB TpeyrojbHUKA. BHEIIHNE YIIIbl TPEYroJbHUKA.
HepaBenctBo TpeyronabHuka. COOTHOLIEHHS MEX/y CTOPOHAMHU U YIiaMH TpeyroiabHuKa. Teopema [Tudaropa.

[Tono6usie TpeyronbHukU. Ilpu3Haku mnomoOus TpeyrodbHUKOB. ToOukM mepeceueHuss MeAuaH, OUCCEKTPHUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEePIEHIUKYIISIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OHCCEKTpUCHl TpeyronbHuka. Teopema @aneca. MeTpuueckue COOTHOLIEHHS B HPSIMOYTOJIBHOM

TpeyroyibHUKe. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO YIJIa MPSAMOYTOJIBHOTO TpeyrosbHUKa U yriaoB oT 0 go 180. dopmyiibl, CBA3bIBAIOIIME CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OJHOT'0 U TOrO Xke yria. Pemenue tpeyroapHukoB. Teopema cHHYCOB M TEOpEMa KOCUHYCOB.

Yetsipexyronbuuku. [lapannenorpamm. CBoiicTBa U MpU3HAKK napasuienorpamma. [IpsmoyronsHuk, pom0O, KBajpar, UX CBOWCTBA U MIPU3HAKH.
Tpanenus. CpenHsas TMHUS TpanelUy U €€ CBONWCTBA.

MHoroyroiabHUKU. Beimykiibie MHOTOyroabHUKHA. CymMMa YIIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBUiIbHbIE MHOTOYTOJILHUKH.
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Oxkpy:kHOCTb U KpYT. ['eoMeTpUYecKkne NOCTPOEHUs

OKpY>XKHOCTh M KpPYI. DJIEMEHThl OKPYKHOCTH W Kpyra. LleHTpanbHble W BnucaHHble yribl. KacarenbHas K OKPY)KHOCTH U €€ CBOMcCTBa. B3anmHoe
pacmojoKeHue NpsAMoN U OKpyKHOCTU. OnucaHHasi U BIMCAHHAs OKPYKHOCTU TPEYroJibHUKa. BrycaHHbIE M ONMCaHHbIE YEThIPEXYIOJIbHUKU, UX CBOMCTBA U
IIPU3HAKU. BrincaHHbIE ¥ ONMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIi NEPICHAUKYIISAP OTPe3Ka U OrccekTpuca yrina kak [MT.

['eomeTpuueckue nOCTpOEHUs LUPKyJeM M JuHEHKoW. OCHOBHBIE 3aJaud Ha IOCTPOCHME: IMOCTPOCHHUE YIJIA, PABHOTO JAHHOMY, IOCTPOEHUE
CEePEIMHHOIO NEPIEHANKYJIAPA JaHHOIO OTPEe3Ka, IOCTPOEHUE NMPAMOM, IPOXOIALICH Yepe3 JaHHYI0 TOUYKY U NMEePIEHIUKYISIPHON JTaHHOU NPSMOM, IIOCTPOEHUE
OuccekTpucel JaHHoro yria. [loctpoenue TpeyroiapHuKa 1o 3a1anHbIM 1emMenTaM. Merog 'MT B 3apauax Ha mocTpoeHue.

H3mepenne reomeTpu4ecKux BeJTUYMH

JlinHa otpeska. PaccTossHue Mexay 1ByMsl TOUKaMU. PaccTossHHE OT TOUKM 10 IPsAAMON. PaccTossHue MeX Iy MapalieNbHbIMU IPSIMbBIMHU.

[IepumMeTp MHOTOYTrOJIbHUKA.

JlinHa OKpY>KHOCTH. [[IMHA yr¥ OKPY>KHOCTH.

I'pagycnas mepa yrna. BennynHa BIMCaHHOTO YIIa.

[TonsaTus muomanu MHOroyroibHuka. PaBHoBenukue purypsl. Haxoxaenue miomaam KBajapara, NpsiMoyrojibHHUKa, HapaiesorpaMMa, TpeyroJibHUKa,
Tpaneuuu.

[Tonsarue nuomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIAEH TOJOOHBIX (BUTYD.

JlexapToBble KOOPAUHATHI HA MJIOCKOCTH

dopmyia pacCTOSHUS MeXy IByMs ToukaMu. KoopAnHAThI cepeiHbl OTpe3Ka. Y paBHEHUE QUTyphl. Y paBHEHUS OKPYKHOCTH U IPSIMOM. YTI0BOi
KOA(pUIIUEHT NPAMOA.

BekTopsl
[Tonsarue BekTopa. Moayins (JuinHa) Bektopa. PaBuble Bektopbl. Komnuueapusie Bektopbl. Koopannats! BekTopa. CiioXeHne U BBIUUTaHUE BEKTOPOB.
YMHOk€eHUe BeKTopa Ha ynciio. CKasipHOE IPOon3BeAeHUE BEKTOPOB. KoCcuHyC yriia MeX1y 1ByMs BEKTOpaMH.

I'eomeTpuuyeckue npeodpasoBaHus

[TonsiTue o npeoOpazoBanuu Gurypsl. JIsuxenue Gpurypsl. Buasl qukenust Gurypsl: napauienbHbli IEpeHOC, 0CeBasi CHMMETPHS, LIEHTpaJibHas
CUMMeTpus, ToBOpoT. PaBHble Gurypsl. 'omoterus. [logobue puryp.

JJIeMEeHTHI JOTUKH

Onpenenenne. AKCHOMBI M TeopeMbl. JlokazarenbeTBo. Jloka3aTenbeTBO OT MPOTUBHOTO. Teopema, oOpaTHast nanHoil. Heo6xoanmoe u toctaTouHoe
18



YCJIOBHA. yHOTpe6J'IeHI/Ie JIOTUYCCKUX CBA30K eciu..., mo ..., moz20a u moabKo mo2od.

I['eomeTpusi B HCTOPUYECKOM Pa3BUTHH

U3 ucropuu reomerpun, «Hauana» EBkinna. Mcropus naroro noctynara Eskinnga. Tpuronomerpus — Hayka 00 U3MepeHUU

TPEYrOJIbHUKOB.

[TocTpoeHue npaBUILHBIX MHOTOYTOJIBHUKOB. Kak 3apoauiack ues KOOpIHHAT.
H.N. Jlo6auesckuii. JI. Diinep. @anec. [Tudarop.

I1l. Copnep:kanue TeM y4deOHOIO pasaesa

TemaTrnuyeckoe mianuposanue. Maremaruka. S Kiace

5 gacoB B Hexemro, Bcero 170 yacos;

<
‘3 §- Coaep:xanue y4eOHOT o XapaKTepuCTHKA OCHOBHBIX BU/0B AeATEIbHOCTH YYeHHKA
é §. Marepuajia (Ha ypoBHe y4eOHBIX el cTBHIA)
=
I'nasa 1 20
HarypanbHble unciia
1 Psn HaTypanbHBIX Yncen 2 Onucwvieams CBONCTBA HATYPAJIBHOTO psAfa. UNTaTh U 3aNuchIBaTh HATypajIbHbIEC YHCIA,
2 Iudpsr. Jecsruras 3 CpaBHUBATH U YIIOPAIOYNBATH UX.
3AITHCE HATYPATBHBIX Pacnoznasams Ha yeprexax, pUCyHKax, B OKPY2KAIOIEM MUPE OTPE3OK, HPAMYIO, Iy,
arcen IJI0CKOCTh. [IpuBOANTE MpUMEPHI MOIENeH 3TUX pUryp.
Hzmepamv nnuHbl 0Tpe3KoB. CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI. PemaTs 3a1aun Ha
Orpesok 4 HaxO0’KJICHUE JUIMH OTPE3KOB. BrIpaxkaTh OJTHM €IMHUILIBI JNIMH Yepe3 apyrue. [IpuBoauts
[T10CKOCTD. IIpUMEpHI TPUOOPOB CO LIKATAMH.
Tpsimas. JTyd Cmpoums Ha KOOPJAMHATHOM JIy4€ TOUKY C 3aJJaHHOM KOOPAMHATOM, ONPEAEIATh KOOPAUHATY
TOYKHU
5 [lxamna. 3
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Coaepixanue yueOHOTo
MaTepuaJja

Homep
naparpad
a

XapakTepuCcTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIA)

Koopaunarssiii 1y4y

6 CpaBHeHUE HATypaTbHBIX 3
qucel
IToBTOpEenue u 1
CUCTEMAaTU3ALIHs
y4eOHOT0 MaTepuana
KontposbHas 1
pabora Ne 1

I'naga 2
CioxeHue H BbBIYMTAHHE 33
HATYPaJbHBIX YK Ce]

7 CrnosxeHue HaTypaabHBIX 4 Dopmynuposams CBONCTBA CII0)KEHUS U BBIUUTAHUS HATYPAJIbHBIX YHMCEJI, 3aIIMCBIBATh 3TH
yucen. CBoiicTBa cBoiicTBa B Buzie opMyt. [IpuBOIUTE MprUMeEpsl YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUH, (POPMYIL.
CIIOKECHHUS CocTaBisTh YMCIOBBIE U OYKBEHHBIE BBIPAKEHHS 110 YCIIOBHIO

8 BHIYUTAHHE HATYPATHHEIX 5 3aja4d. PemaTe ypaBHEHUSI HA OCHOBAHUY 3aBUCUMOCTEN MEXKy KOMIIOHEHTaMHU I[GI\/'ICTBI\/’II\/’I
qrcen CJIOKEHMSI U BBIYMTAHHUs. Perare TEKCTOBBIE 3aJa4M ¢ IOMOIIBIO COCTaBJICHHS YPAaBHEHUM.

Pacnosnasams Ha yepTexkax U pUCyHKaX yriibl, MHOTOYTOJIbHUKH, B YACTHOCTU TPEYTOJIbHUKH,
9 Yucnosbie v OyKBEHHbBIE 3 NpSMOYTOJIbHUKU. Pacrio3HaBaTh B OKpY’KaroIieM MUpPe MOAETH 3TUX (QUryp.
BhIpaXeHUsI. DOPMYJTbI C noMol1IbI0 TPAHCIIOPTUPA U3MEPATH I'PAyCHBIE MEPHI YIIIOB, CTPOUTH YIJIbI 331aHHOMN
KoutpossHas paGora Ne 2 1 rpajlyCHOI Mepbl, CTPOUTh OMCCEKTpHCY JaHHOro yria. KinaccuduunpoBath yribl.
KnaccugunupoBaThk TpeyroJbHUKH 110 KOJIMYECTBY PaBHBIX CTOPOH U 110 BHJIaM UX YTJIOB.
10 | YpasHenue 3 OnuceIBaTh CBOMCTBA NPSMOYTOJIbHUKA.
11 | Vron. O6Go3HaYeHHE YITIOB 2 Haxooums ¢ nomoltpio GopMyI1 epuMeTpsl MPsIMOYTOJIbHUKA U KBajparta. PemaTte 3a1aun Ha
HaXO0X/IEHNE IEPUMETPOB MPSAMOYTOJIbHUKA U KBaJpaTa, IpalyCHON MEpHI YIJIOB.

12 | Buawl yrios. Usmepenne S | Cmpoums mormHeckyio MEMOUKY pacCysKIEHHH, COMOCTABIATH MOMydeHHBIH PE3YIBTAT ¢
yrios YCIIOBUEM 33JaUH.

13 | MHOrOyroJb5HUKH. 2 Pacnosnasams Gurypsl, nMeronue ocb CHMMETPUN
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Homep
naparpad

Coaepixanue yueOHOTo
MaTepuaJja

a

XapakTepuCcTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIA)

PaBHbIe Gurypsr

14 | TpeyroabHUK U €ro BUAbI 3
15 | IIpssMOYroJbHUK. 3

Ocb cuMMeTpUH(pUTYPBI

[ToBTOpEHME M 1

crcTeMaTH3anus

yuebHOro MaTepuana

KontponbHaspabora Ne 3 1

I'naga 3
YMHoOKeHHE U eJIeHHe 37
HATYPaJbHBIX YHCEJ

16 | YMmHOXeHue. 4 Dopmynuposams CBOUCTBA YMHOXEHHUS U JICTICHUS HATYPAJIbHBIX YMCEJ, 3alUChIBATh 3TH

IepemecrurenbHoe cBoiicTBa B BHie (hopMyil. Pemath ypaBHEHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXKIY

CBOHCTBO yMHOKEHHUA KOMITOHEHTaMHU apU(PMETUYECKUX JTEHCTBHM.
17 | CouerarenpHoe u 3 | Haxooums OCTAaTOK TIpH JIEJIEHUH HATYypalbHBIX yrcen. [1o 3amaHHOMY OCHOBaHHIO U

pacrpeneIuTebHoe MOKa3aTesro CTENeHN HaX0IUTh 3HAUCHHUE CTETIEHH! YHUCIa.

CBOMCTBA YMHOKEHUSI HaxonuTs momaay npsMOyroiibHIKA B KBaJIparta ¢ MOMOIIbo (Gopmyi. Beipaxars oqHH
18 | Hencume 7 eIMHUIIBI TIJIOIAIU Yepe3 JpyTHe.

Pacnosnaséams Ha yepTexax U pUCYHKAX MPSIMOYTOJBHBIA apalyIeNeHIe ], THPAMUIY.
19 | Henenme c ocratkom 3 Pacnio3zHaBaTh B OKpy»KarolieM Mupe Mojenu 3Tux ¢puryp. Mzobpaxars pa3BépTku
20 | Crenens uncna 2 IPSMOYTOJIBHOTO Mapajulesenuneia u MupaMubl.
Haxooums 00BEMBI MPAMOYTOIBHOTO TapaAJIJISNIeTUIEAa U Ky0a ¢ TOMOIIBI0 (POPMYIL.

Konrponbhaspabora Ne 4 1 BrIpakaTh OJIHU €MHHIBI 00bEMA Yepe3 IpyTrHe.

21 | Tnomams. Mnomans 4 | Pewams koMOMHATOPHBIE 3a/1a4 C TIOMOIIBIO ITepedopa BapHaHTOB

IpAMOYTOJIbHHUKA
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Homep
naparpad
a

Coaepixanue yueOHOTo

XapaRTepHCTmca OCHOBHBIX BUJAOB J€ATECJIBHOCTH YYCHUKA

MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIA)

22 [IpssMoyTONBHBIIH 3
napanenenunea. [lupamuma

23 | OO6BEM IPAMOYTOILHOTO 4
mapauIeeueaa

24 KoMmOuHaTopHbIe 3a1a4u 3
IToBTOpEHNME 1 2
CHCTEMATH3aIHs y4eOHOTO
Mmarepuaia
Koutponbsraspabora Ne 5 1

I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH

25 | IlonsaTue 0OBIKHOBEHHOM 5 Pacnosnasams 0OBIKHOBEHHYIO IpOOB, IPABUIBHBIE U HEMPABUIBHBIE JPOOU, CMEIIaHHbIE
Ipobu quca.

26 | paswisHble u 3 Yurath U 3aMUCHIBATH OOBIKHOBEHHBIE APOOU, cMelIaHHbIe yncia. CpaBHUBATh OOBIKHOBEHHBIE
HETIPaBHIIBHBIC IPOOH. JipoOu ¢ paBHBIMH 3HaMeHaTensiMu. CKIIaJbpIBaTh U BBIYUTATh OOBIKHOBEHHBIE JPOOU C paBHBIMU
CpaBuenwue apobeit 3HaMmeHaTensiMu. [IpeoOpa3oBbIBaTh HEMPABUILHYIO IPOOL B CMEIIAHHOE YUCIIO, CMEIIaHHOE

YHCJIO B HEIPaBUIbH 00b. YMeTh 3aIuChIBaTh Pe3yNbTaT JCJICHUS ABYX HATyPaIbHEBIX

27 CrnoxeHre ¥ BEIYUTaHUE 2 P 6 Yo Zp . 6 pesy. a BYX M
pOGeii ¢ OIMHAKOBBIMH yucesl B BUAE OOBIKHOBEHHOU IpoOH
3HAMCHATCIISIMU

28 Jpobu u nenenne 1
HaTypaJbHBIX YUCEIT

29 CMelaHHbIE YHCIIa 5
[ToBTOpEHNME 1 1
cUcTeMaTH3aIHsl yueOHOTOo
Mmarepuasa
Kourposnbraspabora Ne 6 1
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Homep
naparpad

a

Coaepixanue yueOHOTo

XapaRTepHCTmca OCHOBHBIX BUJAOB J€ATECJIBHOCTH YYCHUKA

MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIA)
I'nasa 5 48
JecsiTuuHbIE IPOOH
30 Ipencrasnenue 4 Pacnosnasams, autath 1 3aUCHIBATh ACCATHYHBIC APpoOH. Ha3zbiBaTh pa3psbl 1eCATUYHBIX
0 JICCATHIHBIX APOOAX 3HAKOB B 3aIHCH JCCATHUHBIX IpoOeii. CpaBHUBATH NeCATHYHBIE 1poOH. OKPYTIATH
31 CpaBHEHHEECATHIHBIX 3 JECSATUYHBIE TPOOU U HAaTypalbHbIC Yncia. BBIMONHATE TPUKUAKY
npobei PE3yJIbTATOB BHIYMCICHUHN. BBIMOIHATE apuMeTHIecKre AeUCTBUS HAJl ISCATUIHBIMU
00sMH.
32 OxpyrIiieHHE YHnCell. 3 AP
Tprmcn Haxooums cpennee apudMeTHIeCKOe HECKOIbKHUX rcel. [[puBOAUTE TPUMEPHI CPETHUX
3HAYEHUU BEJIMYUHBI. Pa3bsCHATH, UTO TaKOE «OAUH MPOIEHT». [IpeacTaBasaTh IPOLICHTHI B BUJIE
33 CroxxeHue 1 BBIYUTAHHE 6 JECATUYHBIX Ipo0Oei U AecITUYHBIC APOOU B BHJIE TIPOIICHTOB. HaX0aUTh MPOIIEHT OT YHciia U
JICCATHYHBIX IpoOeH YHCIIO 110 €r0 NPOLEHTaM
KonTponbHaspabora Ne 7 1
34 VY MHOXEHUENECATUYHBIX 7
npobeit
35 JenenuenecITHIHBIX 9
npobeit
KonTtposnsaas padora Ne 8 1
36 Cpennee apupMeTHIecKoe. 3
Cpennee 3HaueHNE
BEJIMYMHEI
37 [Iponentsl. Haxoxaenwne 4
MIPOIIEHTOB OT YHCIIa
38 Haxoxxnenue 4ucnia mo ero 4
IpOLIEHTaM
IToBTOpEHwME U 2

cUcTeMaTH3aIHsl yueOHOTOo
marepuaa
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Coaepixanue yueOHOTo
MaTepuaJja

Homep
naparpad
a

XapakTepuCcTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIA)

KontponsHaspadora Ne 9

IloBTOpPEHME
U CHCTEMATH3ALHA
y4eOHOro MmarepuaJia

14

YnpaxHeHus
JUUIS1 TIOBTOPEHHUS Kypca
5 kJacca

18

KonTponbnaspadora Ne 10
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Temarnuyeckoe mianuposanue. Maremaruka. 6 Kiacc

5 yacoB B Heemo, Bcero 170 gacos.

<
e g
S e Conepxanue y4yeGHOro XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUYeHHKA
E § MarepuaJjia (Ha ypoBHe y4eOHBIX JelcTBHUIl)
=
T'nasa 1 17
JeTUMOCTh HATYPAJIBHBIX YHCEJ
1 Jenurenuu KpaTHbIC 2 Dopmynuposams ONpeeICHUs MOHATHI: IeIUTENb, KPATHOE, IPOCTOE YUCIIO, COCTABHOE
YUCJI0, OOITUN JIeTTUTENb, HANOOIBIINN OOITUI JeIUTe b, B3aHMHO IPOCTHIC YKCIIa, 00IIee
2 [Ipusnaku genumoctu Ha 10, 3 » QO 1 ’ THHH 1 ’ p » OOHL
Ha 5 i HA D KpaTHOE, HauMEHBIIIee 00IIee KpaTHOE U MPU3HAKHU JCIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams paBUIIa HaxX0XKJIeHUs HanbosbInero oodmiero aenurens (HO/), HaumenbIero
3 IpusHaku genumocTu Ha 9 3 oburero kparHoro (HOK) HeckoiabKuX uucell, pa3jioxkeHHs HaTypalbHOIO YHCIIa Ha IPOCThIE
" Ha 3 MHOXKHUTEIIN
4 [TpocThie U cocTaBHbIE 2
qyucia
5 Haun6onpimmiio0mwii 3
JIeTUTEIh
6 HaunmenbieeooOiiee 3
KpaTHOE
KonrtponsHnaspadora Ne 1 1
I'naea 2
38

OO0bIKHOBEHHbIE IPO0H
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Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

7 OCHOBHOE CBOMCTBO JpOOH 2
8 Coxkpatienueapo0Oeit
9 [IpuBenenue npobeit k odIEMyY 4
3HaMeHaTeno. CpaBHeHHE
npobeit
10 CloXeHUe U BEIYUTAHUE 5
npobeit
KonTposbhasipabora Ne 2 1
11 YMHO)EHUE Tpooeit 5
12 Haxoxaenue apoOu OT umcia 3
KonTtponenaspabdora Ne 3 1
13 B3aumHo oOparHbie yncIia 1
14 Henenune npobeit 5
15 Haxoxnenue uncna mno 3
3HaYeHHIO €To Apodu
16 IIpeoOpazoBanue 1
OOBIKHOBEHHEIX Apo0ei B
JICCSITHYHBIC
17 Bbeckoneunsle nepuoguiecKkue 1
JIECATHYHBIC ApOOH
18 Jecartuunoe npuOIMKeHue 2

OOBIKHOBEHHOMU ApooH

Dopmynuposams ONPEEICHUS MMOHATHI: HECOKpaTUMast IpoOb, 00N 3HAMEHATEIh ABYX
npobeii, B3auMHO oOpaTHble uncia. [IpuMeHsTh OCHOBHOE CBOMCTBO APOOU AJIsi COKpAIECHUS
npobeit. [TpuBoauTs 1podu kK HOBOMY 3HaMeHarteln0. CpaBHUBATH OOBIKHOBEHHBIE IPOOH.
Brmonusate apudmernyeckue neicTBUS HaZl OOBIKHOBEHHBIMH JPOOSMHU.

HaxoauTh 1po0k OT 4KciIa | YUCIIO 10 33JJaHHOMY 3Ha4eHUI0 ero apoou. [IpeoOpa3oBhIBaTH
0OBIKHOBEHHBIE ApoOU B AecaTuuHble. HaxoauTts necsatuunoe npubdanxkeHne 0ObIKHOBEHHON
Ipobu
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Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

KonTponbraspadora Ne 4 1
I'nasa 3 28
OTHoOEeHNs ¥ MPONOPUHHU
19 OrtHowmenust 2 Dopmynuposams ONpeeICHUsS MOHATHI: OTHOLIEHUE, TPOMOPLHUS, TPOIEHTHOE OTHOILICHUE
20 Tporopmn 5 ABYX HCEI, IPSMO NPONOPLUHOHATLHBIE 1 o0paTHO NPONOPLUHOHATLHBIC BETHHHBL.
[TpuMeHsITh OCHOBHOE CBOMCTBO OTHOILIEHHUSI U OCHOBHOE CBOMCTBO Ipornopiuu. [IpuBoants
21 IIponienTHOE OTHOMIECHNE IBYX 3 IIPUMEPHI U ONKCHIBATh CBOWCTBA BEJIMYMH, HAXOASIIUXCS B IPSMOM U 00paTHOMN
aucel MPOIMOPLHOHANIBHBIX 3aBUCUMOCTSIX. HaXoAUTh MPOILIEHTHOE OTHOIIEHHUE JBYX YHCE.
Konrponsnasipabora Ne 5 1 JlenuTh 4rco Ha MPOMOPIHOHAIBHBIC YaCTH.
3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHHUS, IPOMIOPIIUH.
22 [psvast u odpatiaz 2 Ananuzuposams WHOOPMALINIO, IPEICTABICHHYIO
g:;iiﬁ?::;aﬂwme B BUJI€ CTOJIOYATHIX M KPYroBbIX Auarpamm. IIpencraBnsats nadopmanuio B BUje
CTOJIOYATHIX M KPYTOBBIX JAHarpaMM.
23 Hlenenue yucna B 1aHHOM 2 I1Ipugooums puUMepsI CIyIalHbIX cOOBITHI. HaxoMuTh BEPOATHOCTD CITYYaiHOTO COOBITUS
OTHOIICHUHU B OIBITax
24 OKpy>KHOCTB U KpyT 2 C paBHOBO3MOJKHBIMH HCXOJIaMHU.
25 Tl oxpysxiocts. o 3 Pacnosznaséams Ha yepTexkax v PUCYHKaX OKPYKHOCTB, KPYyT, HWJIMHIP, KOHYC, cepy, Iap u
kpyra UX 3JIeMEHTHI. Pacrio3HaBaTh B OKPYKAIOLIEM MUPE MOJIENIN 3TUX (bnryp."CTpOI/ITL C
MIOMOIIBIO IIUPKYJIISE OKPY>KHOCTB 33/1aHHOTO paauyca. M3o0paxkaTh pa3BEPTKH IIMHAPA U
26 Humuzp, xonyce, wap 1 koHyca. Ha3piBaTh npubnmkEHHOE 3HaueHue yncia. HaxoauTs ¢ nomolIsto Gpopmyn JIMHY
27 JlnarpaMmbl 3 OKPYXHOCTH, IIOMaAb KpyTra
28 CrnyuaitHple COOBITHSI. 3
BeposTHOCTE citydaitHOTro
COOBITHS
Kontponsnaspabora Ne 6 1
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Homep
naparpaga

Conep:xkanue y4eOHOTo

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATCJIbHOCTH YYCHHKA

MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
I'nasa 4
PauunoHanbHbIE YHCIA 72
U ielicTBUS HaJl HUMH
29 [TonoxuTensHbIe 2 IIpugooums ipuMepbl UCII0JIb30BAHUS MTOJIOKUTEIBHBIX U OTPULIATENIbHBIX YHCEN.
1 OTPULATE/ILHBIC YHCIIA dopMynHpoBaTh ONpeesieHne KOOPAUHATHON TIpsiMoil. CTPOUTh HAKOOPAMHATHOU MIPSIMOM
30 KoopanHaTHas npsivast 3 TOYKY C 3aJJaHHOM KOOPAMHATOM, ONPENENIATh KOOPAUHATY TOUKH.
Xapakmepuz06ams MHOXKECTBO LEbIX Yrced. OObACHATH MOHATHE MHOKECTBA
31 Lenbie qucna. 2 PaLMOHAILHBIX YUCE]L.
PanuoHans e uucna Dopmynuposams onpeaeacHue Moayis yncina. Haxoauts Moaysb yucia.
32 Moayb uucna 3 Cpasnueams pallioHaJIbHbIC Yyiciia. BINOIHATE apudMeTHuecKue 1eicTBrs Hall
33 CpasHenue urcen 4 paloHaIbHBIMU YHCIaMU. 3alMCbIBaTh CBOMCTBA apU(PMETHUECKUX JAEUCTBUN Hal
panroHaIbHBIMU YUcIaMu B Buje popmyi. HazbiBaTh ko3 duireHT OyKBEHHOTO
KontponsHaspabora Ne 7 1 BBIPAKECHUS.
34 CIIOEHHE PATHOHATBHBIX 4 HpuMEH}mfb CBOICTBA IIPU PELICHUH YpPAaBHEHUH. PemaTe TEKCTOBBIE 3a7ja4l C TIOMOILBIO
- YpaBHEHUH.
N Pacnosnasams Ha yepTexax U pUCyHKaX NEPIEHANKYISIPHBIE U TapAJUIEIIbHBIE NIPSIMBIE,
35 CBoiicTBa crojeHHs 2 ¢burypsl, UMEIOIINE OCb CHMMETPHH, LIEHTP CUMMETPUU. YKa3bIBaTh B OKPYKAIOILIEM MUDE
patpioTa AR e Mojenu 3tux uryp. @opMmynupoBaTh onpeaeIeHre NepHeHIUKYISAPHBIX IPSIMBIX U
36 BeruuTanue panuoHanbHbIX S napajuIeabHbIX IpAMbIX. CTPOUTH C TOMOIIBIO YTOJIbHUKA MEPIEHANKYISIPHBIE TIPSIMbIE U
qucen NapajuleIbHbIE MIPSIMBIE.
KontponsHaspabora Ne 8 ObvsicHAmMb W UWIUTIOCTPUPOBATH MOHITHE KOOPAUHATHOMN TIOCKOCTH. CTPOUTH Ha
KOOPJMHATHOM INIOCKOCTH TOUYKH € 3aJaHHBIMU KOOPAMHATAMH, ONIPEAEIATh KOOPAUHATEI
37 YMHOXKEHHE PAUMOHATHHEIX 4 TOYEK Ha IIIOCKOCTH. CTPOUTH OT/EIbHBIE TpaUKH 3aBUCUMOCTEN MEKy BETUUMHAMU I10
el TOYKaM. AHAIU3UPOBAThH TPaPUKH 3aBUCUMOCTEH MEX/1y BeTMUNHAMHU (pPacCTOSHUE, BpEMs,
38 CBoiicTBa YMHOKEHUS 3 TeMIIEpaTypa M T. 11.)

paarOHaJIbHBIX YUCEIT
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Conep:xkanue y4eOHOTo
MaTepHaJia

Homep
naparpaga

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

39 Koaddurment. 5
PacnipenenurenbHoe CBOHCTBO
YMHOKEHHS

40 [enenue paunoHalbHBIX YUCENT 4
Koutponbrasipabora Ne 9 1

41 PewienneypaBHeHuit 5

42 Pemrenue 3agau ¢ moMomsio 6
ypaBHEHUI
Koutponbrasipabora Ne 10 1

43 IlepnenauKyIspHbIE NPSMbIE 3

44 OceBast ¥ LEHTpaJIbHAS 3
CUMMETpPUHU

45 [TapaiensHbIe MpsSMbIe 2

46 KoopnuHatHas mi0cKoCcTh 4

47 I'paduxu 3
Konrponsnaspabdora Ne 11 1

IloBTOpPEHUE M
CHCTEeMATH3AUUAY4eOHOT0 15
MaTepuaJa
VYnpaxHenust 111 NOBTOPEHUs Kypca 6 19

Kj1acca
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Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

Konrtponbraspabora Ne 12

TemaTuveckoe miaHupoBaHue. Ajaredpa. 7 kjiacc
(54acoB B Hepemo -1 yeTBepTh.39acaB Hemenmo -2-4 yerBepTh. Beero-1184 )

o K
e ¥ o
2 e Conep:xanue yueOHOIo N XapakTepHCTHKA OCHOBHBIX BUJAOB IeSITeIbHOCTH Y4eHUKA
é s MaTepuaJia o (Ha ypoBHe yueOHBbIX JeiCcTBHIl)
=
H q
I'naga 1 JluneiiHOoe ypaBHeHHUe ¢ OHOI 15
nepeMeHHOn
1 Beenenue B anrebpy 3 | Pacno3nasams YUCIOBbIC BRIPAKEHHS U BHIPAXKEHUS C IEPEMEHHBIMU, JIMHEHHbBIE yPaBHEHUSL.
N N [IpuBoaUTH IPUMEPHI BEIPAKSHUN C IEPEMEHHBIMU, JIMHEWHBIX ypaBHEeHUI. COCTABIATH
2 JluneitHoe ypaBHEHHUE C OJHOU 5 PHBOI puMep P P : P .
HeDEMEHHOM BBIPQKEHHE C [EPEMEHHBIMU I10 YCIOBHIO 3a7a4H. BEITOMHATE peoOpa3oBaHus BBIPAKCHUH:
p NIPUBOJUTH MOJOOHBIE ClIaraeMble, pacKphIBaTh CKOOKH. HaxoquTh 3HaueHNE BBIPAXKEHHUS C
3 Pemenue 3agad ¢ TOMOIIBIO S | mepeMeHHBIMH NPH 3aJIaHHBIX 3HAUCHHAX MTepeMeHHbIX. KnaccnpunuposaTs anredpanieckue
ypaBHEHUI BbIpaxkeHHs. ONUCHIBATH IIEJIbIe BIPAKESHNS.
Dopmynuposams onpenesieHIe TMHEHHOT0 ypaBHeHUs. Perrates nuHeliHOe ypaBHEHHE B 001IeM
IToBTOpEHME U CUCTEMATHU3ALUS 1 PALYIUD peil yP ypa B
4e6HOrO MaTepHaNa Buje. HTepripeTupoBaTh ypaBHEHHE KaK MaTeMaTHYECKYIO MOJEIb PealbHOM CUTYyallnH.
Y OnuceIBaTh CXEMy pelIeHus] TEKCTOBOM 3a/1aud, IPUMEHSTH €€ ISl pelIeHns 33249
KonTtponsnas padota Ne 1 1
I'naga 2 llenble BhIpaxeHUs: 55
4 ToXaecTBEHHO paBHBIE 2 | Dopmynuposamu:

BBIPa’XCHHH. TO)K}.'[GCTB&

onpedeﬂeHuﬂ: TOKACCTBCHHO PABHBIX BLIpa)KCHHﬁ, TOKACCTBA, CTCIICHU C HATYpPaJIbHbIM
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< K
o "g' 0
g e Conep:xanue yueOHOr0 1 XapakTepHCTHKA OCHOBHBIX BUJAOB JeSITeIbHOCTH Y4eHUKA
z » .
= § MaTepuaJia . (Ha ypoBHe Y4eOHBIX AeicTBHIi)
= y
5 CremneHb ¢ HaTypaJbHBIM 3 | mokazarenem, OTHOWICHA, CTAHIAPTHOTO BHJIA OJHOWICHA, KO (HUITUCHTA OTHOWICHA, CTCIICHU
MOKa3aTejieM OJHOYJICHA, MHOI'OYJICHA, CTCIICHU MHOTOYJICHA;
N ceoticmea: CTETIEHU C HaTypaJIbHBIM ITOKa3aTesieM, 3HaKa CTETIeHH;
6 CBOMCTBA CTEIEHH C 3
npasuia: 10Ka3aTeIbCTBa TOKIECTB, YMHOKEHHUS OJTHOWICHA HA MHOTOYJICH, YMHOXKEHUS
HaTypaJbHBIM ITOKA3aTEIEM
MHOT'OYJICHOB.
7 OnHoYIIeHE] 2 | Jlokxa3vleams CBOWCTBA CTENCHU C HATYPAILHBIM MOKa3aTeaeM. 3aiChIBaTh U JOKA3hIBATh
8 MHOMOWICHEL 1 (hOpMyITBL: TIPOM3BEIEHUS CYMMBI 1 Pa3HOCTHU ABYX BBIPAKEHUH, Pa3HOCTH KBAAPATOB ABYX
BBIPYKCHHMI, KBaJ[paTa CYMMBI U KBaJjpaTa pa3HOCTH JBYX BBIPKEHUI, CyMMBI KyOOB H
9 Crno’xeHue U BEIYNTaHUE 4 | pasHocTH KYyOOB JIByX BBIPKCHHIA.
MHOTOYJICHOB Buviuucnamoy 3HaueHHE BBIPAXKEHUN ¢ IEpeMEHHbIMU. [ [pUMEHSTh CBOMCTBA CTENEHU 1S
peoOpa3oBaHus BEIPaKEHH. BBINOIHATE YMHOKEHHE OTHOWIEHOB U BO3BEAECHHE OJHOWIEHA
KontponbHas padota No 2 1 peobp P y 6 A a
B cTemneHb. [[puBOIUTE OHOWICH K CTAHJAPTHOMY BHIY. 3allUCHIBATH MHOTOWICH B
10 VMHOXEHNE OJHOUYIEHA HA 4 | craHZapTHOM BHJIE, ONIPEAEIATH CTENEHb MHOTOWIEHA. [IpeoOpa3oBbIBATH POU3BEIECHHE
MHOT'OYJIE€H OJTHOYJIEHA Y MHOTOYJIEHA; CYMMBI, Pa3HOCTH, TPOU3BECHHS IBYX MHOTOWICHOB B MHOTOYJICH.
BEITTONHATE pa3nokeHHe MHOTOWICHA HA MHOKHUTETN CIIOCOOOM BBEIHECEHHST 00IIETO MHOXKHUTEIIS
11 YMHOXX€EeHHE MHOTOYJIEHA Ha 4 8
MHOLIOUIICH 3a CKOOKH, CTIOCOOOM TPYIIITMPOBKH, 10 (pOopMyIIaM COKpaIEHHOTO YMHOXKEHHUS U C
MIPUMEHEHUEM HECKOJIBKUX cIOc000B. McIonb30BaTh yka3aHHbIE MPe00pa3oBaHus B MPOIIECCE
12 Pa3znoxxeHne MHOTOUYJIEHOB Ha 4 | pemienus ypaBHEHHM, 10KA3aTENbCTBA YTBEPIKACHUH, pELIEHHs] TEKCTOBBIX 3a1a4
MHOXXUTENN. BeiHECcEHHE 001IETO
MHOYKHUTEIIS 32 CKOOKH
13 Pa3iio)xeHne MHOTO4YJIEHOB Ha 3
MHOKHUTENN. MeToI TPYIITHPOBKH
KonTponsnaspabora Ne 3 1
14 IIpousBenenue pazHOCTH U 3
CYMMBI JIBYX BBIpaXXEHUH
15 | Pa3HocCTh KBAIPaTOB ABYX 3
BBIpaXXCHUI
16 KBanpar cymms! 1 kBapat 4

31



] K
o 0
s = Coaeprxanue y4e0HOT0 1 XapaKTepucTHKA OCHOBHBIX BU/IOB JI€ATeIbHOCTH Y4eHHKA
E s MaTepHaJia 5o (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
R q
PasHOCTH ABYX BBIPaKCHHUN
17 IIpeobpazoBanne MHOTOUIICHA B 3
KBaJpaT CyMMBbI WJIM Pa3HOCTH
JIBYX BBIpa)KCHUI
Kontponbsnas padora Ne 4 1
18 CymMa 1 pa3HOCTb KyOOB JBYX 2
BBIPAKCHUN
19 IIpuMmeHeHne pa3TuYHbIX 4
CIIOCO0OB PA3IOKEHUS
MHOTOYJIEHa HA MHOKUTEIH
IToBTOpEHME U CUCTEMAaTH3ALUS 1
y4eOHOro MaTepuaa
Kontponbshas pabora Ne 5 1
I'nasa 3 ®yuxuun 12
20 CBs13u MKy BEITUUYNHAMM. 2 | Ilpusooums ipuMepbl 3aBUCUMOCTEN MEX1y BeIMYMHAMU. Paznuyate cpenu 3aBUCUMOCTEH
OyHKIMA (YHKLIMOHAIBHBIE 3aBUCUMOCTH.
Onucvisamvnonamus: 3aBUCUMOM 1 HE3aBUCUMOM MEPEMEHHBIX, (PYHKIINHU, apryMeHTa (QyHKITIH;
21 CriocoObl 3a1aHust PyHKIIUU 2 p » yHKuun, apry byn;
cnocoObl 3a1anus QyHKuU. GopMynupoBaTh onpe/eneHus: 00IacTy onpe/eeHus GyHKINH,
22 I'paduk pynxumn obnactu 3HaYeHnH HyHKINH, Tpaduka GyHKINH, THHEHHON (QYHKITHH, TIPIMOI
N N MPOMOPITUOHATBHOCTH.
23 Jluneiinas ¢yHknus, e€ rpadukn 4 PoTopH
J— Buiyucniame 3naueHne GyHKIMH 10 3aJaHHOMY 3HaUeHHUI0 apryMeHTa. COCTaBIIATh TaOIHIIBI
3HadeHuil pyHkaun. CTpouTs rpaduk QyHKINH, 3a1aHHON TabauyaHo. 1o rpaduky ¢yHKuny,
IToBTOpEHME M cucTeMaTH3aIH 1 | sBisromelicst MOZIENTbIO PEabHOTO TPOIIECcCa, ONMPEICTATh XapaKTEPUCTHKH 3TOTO MPOoIecca.
y4eOHOro MaTepuaa Crpouts rpaduk TMHEHHON QYHKIMK 1 PSIMON NPONOpIMOHATEHOCTH. ONUCHIBATH CBOMCTBA
9TUX (PYHKIHH
Kontponsnaspabora Ne 6 1 by
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] K
o 0
S = Copep:xanue y4eGHOT0 i XapaKTepucTHKA OCHOBHBIX BU/IOB JI€ATeIbHOCTH Y4eHHKA
E s MaTepHaJia 5o (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
R q
I'nasa 4 CucrtemMbl JUHETHBIX 23
YPaBHEHHIA ¢ IBYMs lepeMeHHbIMH
24 |YpaBHEHHS C IBYMS IIEPEMEHHBIMHU
N IIpusooums npumepsvl.: ypaBHEHHUS C IBYMS IEPEMEHHBIMI; THHEHHOTO YPaBHEHUS C ABYMSI
25 | JluneitHOe ypaBHEHUE C IBYyMSI 4 p pumepol: yp s P N ’ P ABY
MIEPEMEHHBIMHU; CUCTEMBI IBYX JTMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU; peabHBIX
MEPEMEHHBIMU H €ro rpaduk .
MPOLIECCOB, sl KOTOPBIX YPaBHEHHE C IBYMs IEPEMEHHBIMHU UJIM CUCTEMa YPaBHEHUH C ABYMsI
HCTEMBI yPaBHEHUH C IByMS MIEPEMEHHBIMU SIBIISIOTCSI MATEMATHYECKIMHU MOJICIISIMH.
26 | Cucre aBHE c 4
nepeMeHHbIMU. [ padudeckuii OnpenensTh, SBISETCS JIM Tapa YHCeN PelIeHHEM JaHHOTO YPaBHEHUs C IBYMsI IEPEMEHHBIMU.
METOJ PELICHUS! CUCTEMBI JBYX Dopmynupogamu:
JUHEHHBIX YPaBHEHUH C AByMS onpedenenus: pellieHns] ypaBHEHHSI C IByMs IEPEMEHHBIMH; YTO 3HAUYUT PELIUTH YPaBHEHHUE C
MepeMEHHBIMH JBYMSI IEpPEMEHHBIMU; TpadiKa YpaBHEHHUS C JBYMSI IEPEMEHHBIME; TMHEHHOTO YPaBHEHUS C
o BYMsI IEPEMEHHBIMU; PEIICHHUS CUCTEMb] YPAaBHEHHM C IBYyMs IIEPEMEHHBIMU;
27 | Pemenue cuctemM TUHEHHBIX 3 | AByMATIED " b yp ABY P ’
o ceoticmea ypaBHEHHUH € IByMs IIEPEMEHHBIMH.
ypaBHEHUH METOJIOM TO/ICTAHOBKH . . .
Onucvigamy: CBOWCTBA IpadyiKa TMHEHHOTO YpaBHEHHUS B 3aBUCUMOCTH OT 3HAUYEHHH
28 | Pemenue cuctem TUHEWHBIX 3 | ko3 dureHTOB, rpahuUecKuil METOI PEIICH s CHCTEMBI IBYX YPaBHEHHUI C IBYMsI
YpaBHEHHUH METOJIOM CIIOKEHHUS NIEPEMEHHBIMHU, METOJ ITOJCTAHOBKH U METO/J] CJIOKEHUS IS PELICHUS] CUCTEMBI ABYX JIMHEHHBIX
aBHEHUH C ABYMsI IEPEMEHHBIMH.
29 | Pemenue 3a1a4 ¢ MOMOIIBIO 4 | YP JBY pe
. . Cmpoumb rpad¥K TUHEWHOTO YpaBHEHUS C IByMs IEpEMEHHBIMU. PeliaTe cHCTEMBI ABYX
CHCTEM JIMHEHHBIX ypaBHEHUH 9 .
JMHEHHBIX yPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU.
[loBTOpEeHME M cucTeMaTH3aLuUs 1 | Pewams TexcToBbie 3a1a4u, B KOTOPBIX CHCTEMA JBYX JINHCWHBIX YPABHEHHH C IBYMSI
yueOHOTO MaTepHana MIEPEMEHHBIMU SIBIISIETCS MAaTEMATUIECKOM MOJIENBIO peallbHOTO Tpoliecca, i MHTEPIPETHPOBATh
€3yJbTaT PEUICHUS] CUCTEMBI
Konrponsnaspadbora Ne 7 1 | Py p
IMoBTOpeHnne u cucTeMaTU3aANMSA 11
y4eOHOro MaTepuasa
VYrpakHeHus A7 TIOBTOPEHUsI Kypea 7 10
KJacca
Urorosast KoHTposbHAsA paboTa 1
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TemaTuyeckoe miiaHupoBanue. Ajreopa. 8 kiace
(3 yaca B Hememio; Beero 102 vaca)

=
=
s Ko
S = Coaeprxanue y4e0HOT0 HeCTEO XapaKTepucTHKA OCHOBHBIX BU/IOB JIeITeIbHOCTH Y4eHHKA
S s MaTepuaJja (Ha ypoBHe Y4eOHBIX JelCcTBH)
=¥
= g 4acoB
=
I
I'naga 1 44
PanuonanbHble BhIPasKeHUSA
1 Parnonanesusie qpoOu 2 Pacnosnasame 1ienple panrioHaNbHbBIE BBIPAKCHUS, IPOOHBIE
. . AI[OHAJIbHbIE BHIPAKEHUSI, IPUBOJUTH HIPUMEPHI TAKUX BBIPAXKECHUH.
2 OCHOBHOE CBOMCTBO paLlMOHAIBHON APOOH 3 pal p » PHBOAL pHMEp P
Dopmynupoeamu:
3 CroxeHue 1 BBIYHTaHHUE PAllMOHATBHBIX APO0eH C 3 onpedeneHus:: palliOHAIBHOTO BBIPAKEHHS, TOyCTUMBIX 3HAUCHUIH
OJMHAKOBBIMHU 3HAMEHATEIAMU NIEPEMEHHOM, TOXXIECTBEHHO PaBHBIX BBIPAKCHUH, TOKAECTBA,
o PaBHOCHJIBHBIX YPaBHEHHH, PAllHOHAJILHOTO YPAaBHEHHUS, CTETIEHH C
4 CroxeHue 1 BBIYHTaHHUE PAIIMOHATBHBIX APO0el C pa3HBIMH 6
HYJIEBBIM [TOKA3aTeJeM, CTETIEHH C LIEIBIM OTPHULIATEIbHBIM
3HaMEHaTENIAMU B
MoKa3areieM, CTaHIapTHOIO BUJa YKcia, 00paTHOM
Konrponbraspabora Ne 1 1 MPONOPIUOHATIBHOCTH;
o ceoticmea: OCHOBHOE CBOWCTBO pallOHANBHOM Ipo0H, CBOMCTBA CTENEHU
5 YMHOKEHHUE U JCJICHUE PAllMOHAIbHBIX IPOOCH. 4
Bo3sBe/ieHue palioHabHON Apo0H B CTENCHb C LeIbIM TT0Ka3aTeNneM, ypaBHeHUH, QyHKImn Yy = —;
. n
6 ToxnecTBeHHBIEIPE0OPA30BAHUAPAITMOHATEHBIXBEIPAKECHUI 7 .
npasuna: CIOXXEHUsI, BRBIMUTAHHS, YMHOXEHUS, EJICHUS APOOeH,
Konrtponpraspadbora Ne 2 1 BO3BEJICHUsI IpOOU B CTETECHB; YCIOBHE PaBEHCTBA IPOOH HYIIO.
Lloxaszvieams CBOMCTBA CTETIEHU C LIEIIBIM ITOKA3aTEIIEM.
7 PaBHOCHIIBHBIE ypaBHEHUSI. 3 N N .
Onucvieams TpapuUecKuil METO]I pelieHHs ypaBHEHUH ¢ OTHON
PanmonansHble ypaBHEHHS o
MePEeMEHHOM.
8 CreneHs ¢ LEeNbIM OTPULIATENIBHBIM IT0Ka3aTeIeM 4 IIpumenssms OCHOBHOE CBOMCTBO PAllMOHAIBHOM JpOoOH A1l COKpAIIeHUS
o u npeobpazoBanus aApodeil. [IpuBoauTh 1podu k HOBoMY (00IIEM
9 CBo¥iCTBa CTENEHHU C ENBIM [TOKa3aTeIeM peoop /1P PHBOTH JIp y (obmemy)
3HaMeHaTento. Haxonnute cymmy, pasHOCTB, MPOU3BENEHUE U YACTHOE
10 4 Jipo6Oeii. BBIMOTHATH TOXKAECTBEHHBIE TPE0OPA30BAHMS PAIIHOHAIBHBIX

Oynknus Y = —u e€ rpaduk
X

BBIPAKEHUM.
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]
=
s KoJu
S = Conep:xanue yueOHOr0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUJOB JeSITeIbHOCTH Y4eHUKA
g s MaTtepuaJia Ha YPOBHe y4eOHBIX JIeiicTBUI
T & P YacoB (na yp y A )
=
I
KonTponbHaspabora Ne 3 1 Pewams ypaBHeHHS ¢ TIEpEMEHHON B 3HAMEHATEJIE IPOOH.
Ilpumernssms CBONCTBA CTENIEHU C LIEJIBIM ITI0KA3ATENIEM JUIS
MpeoOpa3oBaHUs BBIPAKESHHI.
3anucvlieamp 9rcia B CTAHIAPTHOM BHJIE.
Bvinoanams nocrpoenue u utenue rpadpuka QyHKIuH Y = —
n
I'naga 2
KBagpaTHbie KOPHU. 25
JleficTBUTeIbHBIE YHCIA
2 .
11 Oyukims Y = X° u e€ rpadux 3 Onucvieamy: TIOHSITHE MHOXECTBA, DIIEMEHTA MHOXKECTBA, CITOCOOBI
N N 3aJIJaHUS] MHOYKECTB; MHOYKECTBO HATYPAILHBIX YHCEN, MHOXKECTBO IIEITBIX
12 KBanpathble kopHU. ApudMeTHIeCKU KBaIpaTHBI KOPEHb 3 o
YHCell, MHOXKECTBO PAIlOHABHBIX YHACEN, MHOXKECTBO JIEHCTBUTEIEHBIX
13 MHOKECTBOH €T0 PIEMEHTHI 2 YUCEN U CBSI3U MEXKTY STUMH YUCIIOBEIMUA MHOKECTBAMH; CBSI3b MEXKITY
OCCKOHEYHBIMH JICCATHYHBIMU APOOSIMHU U PallMOHATBHBIMH
14 [ToamuoO)ecTBO. OnepauHa MHOKECTBAMU 2 A Ap pant ’
WpparMoOHaIbHBIMHU YUCIIAMHU.
15 HuCIOBBIEMHOXKECTBA 2 Pacnosznasams paumoHalIbHBIE M UppPAaMOHAJIbHBIE uncia. [IpuBoauts
N MIPUMEPHI PAITMOHATHLHBIX YHCEI U UPPAITHOHABHBIX YHUCE.
16 CpoiicTBaapu(hMEeTHIECKOTO KBAJAPATHOTO KOPHS 4 p Pl pall pp VH - .
3anucwvlieams ¢ TOMOIIBIO POPMYJIT CBOHCTBA IEHCTBHI C
17 ToxxnecTBeHHBIE TIPEOOPA30BAHIS BRIPAKCHUH, 5 JNEUCTBUTENLHBIMU YUCIIAMU.
COJIEpKAIIIAX Dopmyauposams:
KBaJIpaTHBIE KOPHU onpeoeneHusi: KBapaTHOTO KOPHS U3 YHCIa, apuMETHIECKOTO
KBaJPaTHOTO KOPHSI U3 YKCIa, PABHBIX MHOXKECTB, IIOJJMHOKECTBA,
18 \/_ 3 MIePECEUCHHSI MHOXKECTB, O0BETMHEHISI MHOXKECTB;
_ N N >
Pynkius Y = /X u e€ rpaduk ceoticmea: GpyHKIUK Y = X°, apu()METUYECKOTO KBAIPATHOTO KOPHS,
KonTponbnasipadora Ne 4 1 dyHKmIE Y = /X
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=
s KoJu
S = Coaeprxanue y4e0HOT0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUJOB 1eSITeIbHOCTH YYeHUKA
S s MaTepuana HA YPOBHe Y4eOHbIX el cTBUIi
T & P 4acoB (na yp y A )
=
I
Jlokaszvieams cBOMCTBA apU(YMETHUECKOTO KBAAPATHOTO KOPHSL.
., 2
Cmpoumsp rpadpuku GyHKIHA Y = X1 Y = /X .
[IpumeHsTh NOHSITHE apUPMETUIECKOrO KBaAPATHOTO KOPHS VIS
BBIYMCIICHUS 3HAYEHUH BBIPAKECHUM.
Ynpowams Beipakenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUCHUSA
BEIpaXCHHA. BHIMTOTHATE ipeoOpa3oBaHue BEIPAKECHHI C TPUMEHEHUEM
BBIHECEHHUSI MHOXUTENS U3-T107] 3HaKa KOPHS, BHECEHHE MHOXKUTEIS MO
3HAK KOpHS. BBIMOIHATE 0CBOOOXKICHUE OT HPPAIIMOHATBHOCTH B
3HaAMeHaTele IpoOu, aHAIN3 COOTHOLICHUN MEXy YMCIOBBIMU
MHOXECTBAaMH U UX JIEMEHTaMH
I'naea 3 2
KBaaparHbie ypaBHeHust
19 | KBagpaTHble ypaBHeHHA. PemieHne HEMOIHbBIX KBaJPaTHBIX 3 Pacnosnasams v IpUBOANTH MPUMEPHI KBAAPATHBIX YPaBHEHUH
aBHEHUI A3JTUYHBIX BUAOB (TIOIHBIX, HETIOIHBIX, PUBEAEHHBIX ), KBAAPATHBIX
& & 2
N TPEXUIIEHOB.
20 ®opmyrna KOpHEH KBaIpaTHOTO YpaBHEHUS 4
Onucvigams B 00ILIEM BHJIE PELICHNE HEMOJIHBIX KBAIPATHBIX
21 Teopema Buera 3 yYpaBHEHUH.
Dopmynuposamsy:
Konrponbnaspabora Ne 5 1 PALYIUD .
onpedenenus: ypaBHEHUs IEPBON CTENIEHHU, KBaIPaTHOI'O YPaBHEHHUS;
22 | KBagpaTHBIATpEXUIIEH 3 KBaJIpaTHOTO TPEXWIEHA, TUCKPUMHUHAHTA KBAJAPATHOTO YPaBHEHHS
o Y KB/IPATHOT'O TPEXWICHA, KOPHSI KBaJPAaTHOTO TPEXWICHA,;
23 Pemenne ypaBHeHMI, KOTOpBIE CBOJATCS K KBaJpaTHBIM 5 P P » K0P P p ’
OMKBaIpaTHOIO YPaBHEHHUS;
YpaBHEHUSAM . .
ceoticmea KBaJJpaTHOTO TPEXUJICHA;
24 PanmonaneHble ypaBHEHH Kak MaTeMaTHUECKUE MOZEIN 6 meopemy Buera u o0patHyto el Teopemy.
peanbHbIX CUTYyalUi 3anucvisams 1 fOKa3bIBaTh POPMYITY KOPHEH KBapaTHOTO ypaBHEHUSI.
HccnenoBath KonnyecTBO KOpHEH KBaAPATHOTO YPaBHEHHS B
KonTposnbHaspadora Ne 6 1 a p Ap yp

3aBUCHUMOCTH OT 3HaKa €ro JMCKpUMHWHAaHTA.
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S = Coaeprxanue y4e0HOT0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUJOB 1eSITeIbHOCTH YYeHUKA
S s MaTepuana HA YPOBHe Y4eOHbIX el cTBUIi
T & P 4acoB (na yp y A )
=
I
Loxazvieams meopemui: Bueta (mpsimyto U 00paTHyI0), O pa3ioKeHHN
KBaJPaTHOTO TPEXWICHA HA MHOYKUTEIH, O CBOMCTBE KBaIPaTHOTO
TpEXWIECHA C OTPULATENBHBIM JUCKPUMUHAHTOM.
Onucwvieams Ha IPUMEPAX METOJT 3aMEHBI IEPEMEHHOMN IJIS pELICHHS
YpaBHEHUM.
Haxooums KOpHU KBapaTHBIX yPaBHEHUH Pa3INnYHbIX BUIOB.
[Ipumensats Teopemy Bueta u oOpatHyto eif Teopemy. BrImomHsaTh
pa3ioKEeHHE KBaIpaTHOrO TPEXWIEHA Ha MHOXUTENU. HaxoauTe KopHU
ypaBHeHI/II\/'I, KOTOPBIC CBOAATCA K KBaAPATHBIM. CocTaBidTh KBaJpaTHBIC
YpaBHEHUS M YPaBHEHUS, CBOJAIINECS K KBaIPATHBIM, SIBIISIFOIIHECS
MAaTeMaTU4YCCKUMHU MOJCIAMU PEAJIbHBIX CI/ITyaIlI/Iﬁ
IoBTOpEHUE
U cUCTeMaTU3aLUsl 10
y4eOHOro MaTepuaia
VYpakHeHus Uil TOBTOPEHHS Kypca 8 Kiracca 9
KonTposbhasipabora Ne 7 1

Hroro: 105
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TemaTuyeckoe miaHupoBanue. Ajareopa. 9 kiace

(3 yaca B Hemenio; Beero 102 yaca)

=
) H Konn
S = Coaeprxanue y4e0HOT0 4eCTEO XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHUKA
S s MaTepuaJja HA YPOBHe y4eOHBIX /IeiicTBHI
T & P 4acoB (na yp y o )
=
I
I'naea 1 20
HepaBencrBa
1 UuncnoBeleHEpaBEHCTBA 3 Pacnosnasames 1 npuBOIUTH PUMEPHI YUCIOBBIX HEPABCHCTB, HEPABEHCTB C IIEPEMEHHBIMH,
o JIMHEVHBIX HEPABEHCTB C OAHOM MEPEMEHHOM, TBOMHBIX HEPABEHCTB.
2 OCHOBHBIE CBOICTBA 2 p A p e p
Dopmynuposamu:
YHCIIOBBIXHEPABEHCTB N .
onpedeneHusi: CPABHEHHUS IByX YUCETl, PEIICHUS HEPaBEHCTBA C OJHON NepeMEHHOH, PaBHOCHIIBHBIX
3 CrnoxeHune 1 yMHOKEHUE 3 HEPaBEHCTB, PEIICHHS CUCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM, 00JIaCTH OTPEeICHUS
YHCIIOBBIX HEPABEHCTB. BBIPa)KEHMUS;
OnennBaHye 3HaYCHUS c60ticmaa YNCIOBbIX HEPABEHCTB, CJIOXKEHHS U YMHOKEHHUS YHCIOBBIX HEPABEHCTB
BBIPAXKECHHUS Lloxaszvieamsb: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U YMHOKEHUH YHCIOBBIX
HEPaBEHCTB.
4 Hepagsenctac 1 p .
ONHOMMIEPeMEHHO Pewams nuneiiHble HepaBEHCTBA. 3aNKChIBaTh PEIIEHHS HEPABEHCTB U MX CUCTEM B BUJIE YHCIOBBIX
P MIPOMEKYTKOB, 00bEJMHEHHSI, TIEpPECEUCHHUST YNCIIOBBIX TIPOMEXKYTKOB. Pemars ciucreMy HepaBeHCTB
5 Pemenne HepaBeHCTB ¢ OAHOM 5 ¢ oHOI nepeMeHHON. OLleHNBAThH 3HaYCHNE BhIpaxkeHus1. M300pakaTh Ha KOOPAWHATHON NpsAMON
nepeMeHHoi. Yucnossie 3aJJaHHbIE HEPAaBEHCTBAMH YHCIIOBBIE TPOMEKYTKH
MIPOMEXKYTKH
6 Cucrembl TUHEUHBIX 5
HEPABEHCTB C OTHOM
[IEPEMEHHOMN
Konrtponbnas padora Ne 1 1
I'naga 2 38
KBanparuunas pyHkuus
7 [ToBTOpeHme u pacmmpeHmne 3 Onucvigams OHATHE QYHKIUH KaK MIPABUIIA, YCTAHABIMBAIONIETO CBI3b MEXKIY DIIEMEHTAMH JBYX
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S = Copep:xanue y4eGHOT0 YeCTEO XapakTepuCcTHKA OCHOBHBIX BU/JOB JIeATEIbHOCTH YUYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHBbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
I
CBeIeHHI 0 QYHKLINHU MHOECTB.
N Dopmyruposamu:
8 CaoiicTBa QyHKIMH 3 PMYIUP
onpeoeinerus: Hyns GyHKIAH; TPOMEKYTKOB 3HAKOTIOCTOSHCTBA PYHKINHN; (DYHKIIHH,
9 Kak moctpouts rpaduk 3 BO3pacTarolieil (yObIBaroliei) Ha MHOXKECTBE; KBaApaTHIHON (DYHKITNH;, KBAJIPATHOTO HEPABEHCTBA,
¢bynkuu y = Kf(X), eciu c60licmaa KBaJpaTUIHON (PyHKIINY;
n3BecTeH rpaduk GyHKIUH npasuia ocTpoeHus rpaduKoB GYHKIUHI ¢ TTOMOIIBI0 ipeodpasoBanuii Buaa f(X) — f(X)+a;
y = f(X) f(x) — fix + a); f(X) — kf(x).
Cmpoumps Tpaduku QyHKIHI C TOMOIIBIO MpeodpasoBanmii Buaa f(x) — f(x)+ a;
10 Kak moctpouts rpaduku 4 ;
bymuait y = f(x) + b f(xX) — fix + a); f(X) — kf(x).
Cmpoums rpaduk kBagpaTHaHoi GyHKmu. [1o rpaduky kBagpaTnyHON (yHKINH OMUCHIBATH €&
ny = f(x + a), ecau uzBecTen D pad AP (ymxn paduicy KBaxp (ymxn
_ CBOWCTBA.
rpaduk Gpynkuuu y = f(X)
Onucvigams CXeMaTHIHOE PACIIONOXKECHUE Napad0IIbl OTHOCUTENILHO OCH a0CIHCC B 3aBUCIMOCTHU OT
11 | KBagpatnunas QyHkuus, eé 6 3HaKa CTapuero KodpQuIreHTa 1 JMCKPUMHHAHTA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
rpad K 1 CBOWCTBA Pewamb kBagpaTHBIE HEPABEHCTBA, UCIIOJB3YS CXEMY PacIOI0KEHHS ITapadoIIbl OTHOCUTEIBHO OCH
abcrucc.
KonrtponbraspaboTa Ne 2 1 1 . N
Onucvieamsb TpadhUuecKuil METO/I PEIICHNS] CUCTEMBI IBYX YPaBHEHUH C IBYMSI IIEpEMEHHBIMH,
12 | Pemenue KBaJpaTHBIX 6 METO/I ITOJICTAHOBKH U METOJI CIIOKEHHS TSI PEIICHHSI CUCTEMBI IBYX YPaBHEHUH C IBYMS
HEPaBEHCTB MIEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SIBISIETCS JINHEHHBIM.
. Pewams TekcTOBBIE 33124, B KOTOPHIX CHCTEMA JIBYX YPaBHEHHI C IByMsI TIPEMEHHBIMU SBIISIETCS
13 Cucremsbl ypaBHEHUH ¢ ABYMS 6 . AT, p ABYX YP JBY P
MaTeMaTHYeCKOH MOJIENBIO PeabHOTO MPOLIECCca, M HHTEPIPETUPOBATH PE3yIbTAT PELICHUS
nepeMEeHHBIMU
CUCTEMBI
14 Pemenwne 3ama4 ¢ TOMOIIBIO 5
CHCTEM ypaBHEHUI BTOPOI
CTETICHH
Kontponbraspabora Ne 3 1
I'naea 3
20

JJleMeHThI NPUKJIATHOH
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S = Coaeprxanue y4e0HOT0 YeCTEO XapakTepuCcTHKA OCHOBHBIX BU/JOB JIeATEIbHOCTH YUYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHBbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
|
MaTeMaTHKH
15 Marematnyeckoe 3 Ilpusooums npumepuol:
MOJICJINPOBAHNE MaTeMaTHYECKUX MOJIENEH pealbHbIX CUTyaluil; IPUKIAAHBIX 3a1a4; IPUOIIKEHHBIX BEJIMYUH;
N WCTIOJIb30BaHMsl KOMOMHATOPHBIX TPaBUII CYMMBI H TIPOU3BEICHHUS; CITyYaHBIX COOBITHIA, BKIFOUAs
16 [IporeHTHRIEPaCYETHI 3
JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OTIBITOB C PABHOBEPOSTHBIMU UCXOJaMU; TIPE/ICTaBICHHS
17 [TpubnmxEHHBIC BHIYNCIICHUS 2 CTaTUCTUYECKUX JAHHBIX B BUAE TaONHL, JUarpaMm, TpaguKoB; UCIIOIb30BAHUS BEPOATHOCTHBIX
CBOMCTB OKPYKAIOIUX SIBICHUMN.
18 OCHOBHBbIE MpaBUIIa 3 Py m
Dopmynuposamu:
KOMOMHATOPUKH . .
onpedenenus: adCOIOTHON MOTPELTHOCTH, OTHOCUTEIIFHON IMOTPELIHOCTH, JOCTOBEPHOTO COOBITHS,
19 YacroTra 1 BEpOSITHOCTh 2 HEBO3MOKHOTO COOBITHS; KITACCUUECKOE ONPEAETICHUE BEPOSTHOCTH;
CIly4aifHOTO COOBITHSI npasuia: KOMOMHATOPHOE MPAaBUIIO CYMMBI, KOMOMHATOPHOE MPAaBHUIIO TIPOU3BEICHUSI.
Onucviéamy 3TaIbl PELICHUS IPUKIIAIHON 3a/1a4H.
20 Kinaccuueckoe 3 p P 5 A "
IosicHATH 1 3anKCHIBAaTH (POPMYITY CIOKHBIX HPOLEHTOB. [IpOBOIUTH MPOLIEHTHBIE PACYETHI C
OTIpE/IeTICHUEBEPOSITHOCTH
WCIIOJIb30BaHUEM CIIOXKHBIX MTPOIEHTOB.
21 Hauanbusie cBeneHust 3 Haxooums TouHOCTH TPUOIMKEHMSI TT0 Ta0JIHIle MPUOIMKEHHBIX 3HAUCHUH BEITMIHHBI.
O CTaTUCTHKE Hcnonb30BaTh pa3nuuHble GOPMBI 3aIIMCH TPUOIIKEHHOTO 3HaYCHUS BeTMUMHbI. OLleHNBaTh
npubIMKEHHOE 3HAYCHNE BETTMYUHBI.
KontponbHas padora Ne 4 1 P N
IIpo6o0ums ONBITH CO CyYalHBIMU UCXOAaMHU. [10SICHATE 1 3alTUChIBaTh (OPMYITY HAXO0XKICHHUS
YacTOTHI CITy4aitHOTO coOBITHs. ONMCHIBATH CTATUCTUUECKYIO OLIEHKY BEPOSITHOCTH CIIy4aiHOTO
coObITHsI. HaxoauTh BEpOSITHOCTh CIIy4alfHOI'O COOBITHS B OIBITAX C PABHOBEPOSTHBIMH HCXOJIAMH.
Onucvigams ITAIBI CTATUCTUIECKOTO UccienoBanus. OhopMIsaTh HHPOPMAIIUIO B BUIE TaOIHIl 1
nmuarpamm. M3Biekars nHGopMaInio U3 Tabiull U auarpaMM. HaxouTh v IPUBOUTE IPUMEPHI
WCTIOJIb30BaHMS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTHU JIaHHBIX: CpeHEee 3HaUeHUe, MOJIa,
pa3Max, MeinaHa BRIOOPKHU
I'nasa 4
YuciioBbie 17
NocJae10BaTeIbHOCTH
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S = Coaeprxanue y4e0HOT0 4eCTBO XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHBbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
|
22 UucnoBsle NOCIE0BaTEIBHOCTH 2 IIpusooums npumepsl: MOCIENOBATEILHOCTE; YUCIOBBIX MOCIEA0BATENIFHOCTEN, B YACTHOCTH
apu(pMETUYECKON U T€OMETPUYECKON IPOIPECCUI; UCIIOJIB30BAHUS TIOCIEA0BATEIBHOCTEN B
23 ApudmeTnyeckas Iporpeccus 4 pu¢ N p porp ’ A
peanbHOM KU3HM; 337a4, B KOTOPBIX PacCMaTPUBAIOTCS CYMMBbI ¢ OECKOHEYHBIM YHCIIOM CIIaracMbIX.
24 CymMma N nepBbIX 4JICHOB 3 Onucviéamy: TIOHITHE TOCIEI0BATEIBHOCTH, WICHA IOCJIEA0BATEIbHOCTH, CIIOCOOBI 3aaHuUs
apu(METHIECKOH MPOrpeccun MOCIIE0BATEIbHOCTH.
Buruucname diieHsl MOCIEN0BAaTENBHOCTH, 3aJaHHON (DOPMYIION N-ro WiIeHa I PEKYPPEHTHO.
25 I'eomeTpryeckas nporpeccust 3 A » 381 bopmy. peKypPp
Dopmyruposamu:
26 CymMma N nepBbIX 4JIEHOB 2 onpedenenusi: apuPMETHICCKON MPOTrPECCHH, TEOMETPUIECKON TIPOTPECCHH;
TEOMETPHYECKON IPOTPECCHU CB0licmaa YICHOB TeOMETPHUYECKON B apu(METUIESCKOM MPOTPECCHIA.
. 3a0asams apuPpMeTHUECKYIO U TECOMETPHUECKYIO IPOTrPECCHH PEKYPPEHTHO.
27 CymMa OeCKOHEUHOM 2 pr y p Yy¥o porp PEKYPP
FeOMEeTPUYECKON MPOrPECCHH, y . N
KoTOpoii | q | < 1 3anucvisams u nosicuams GOpMyIIbI 0OIIETO WieHa apU(PMETHIECKON U TEOMETPHUIECKON
MIPOTPECCUIA.
KonTponsnaspabora Ne 5 1 3anucvisams u 0okazvieamy: HOpMyIIbI CyMMBI N MIEPBBIX YICHOB apU(PMETHUECKON U
TeOMETPUYCCKON TIpoTrpeccuii; (hOpMYJIbl, BRIPAXKAIOIIUE CBOMCTRA YICHOB apu(hMETHUECKOHN U
F€OMETPUYECKOI Nporpeccuil.
Buviuuciams cymMmy 0eCKOHEUHOM reOMeTpUIecKol iporpeccuu, y Kotopoit | q | < 1. [IpeacraBnsaTs
OcCcKOHEUHbIE TEPUOINIECKUe qpoOH B B OOBIKHOBEHHBIX
IloBTOpEHHE
U cUCTEeMATU3aALMSA 10
y4eOHOro MaTepuana
VYnpaxseHus 1y MOBTOpPEeHUs Kypca 9 9
KJjlacca
KonTponsraspabota Ne 6 1
Hroro: 105 gacos
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TemaTnueckoe muianuposanue. I'eomerpus. 7 Kiace
(2 gaca B Henmenmio; 2-4 yeTBEpTh Bcero 52 yaca)

=
=
s = Copep:xanue yueGHOro KosmnyectBo XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH YYeHUKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
s
=
TI'nasa 1
pocreitme 11
reoMerpuieckue purypol
U MX CBOMCTBa
1 Touku u npsMbIe 1 Tlpugodums ipuMepsI reOMETpUIECKUX puryp.
Onucvi6ams TOUKY, IPSIMYIO, OTPE30K, JI TOJL.
2 OTpe30K U €ro JAIruHa 2 ¥, TIpAMYIO, OTp YL Y
Dopmynuposamu:
3 Jlyu. Yron. U3mepenue yrios 2 onpeodenenus: PaBHBIX OTPE3KOB, CEPeINHBI OTPE3Ka, PACCTOSHUS MEXIY ABYMs TOUKaMHU,
OTIOJIHUTEJBHBIX JIydel, pa3BEPHYTOrO yIiia, paBHBIX YITIOB, OMCCEKTPHUCHI YIIa, CMEXKHBIX U
4 CMexHbIE 1 BepTHKAIbHbIE 2 A YyHCH, PasBCpHy yria, p y ’ P yria,
TIBI BEPTUKAIBHBIX YIIIOB, IEPECEKAIOIINXCS MPSMBIX, TIEPIEHANKYIISIPHBIX MPSMbIX, EPICHAUKYIISPA,
il HAaKJIOHHOM, paCCTOSIHUSL OT TOUKH J10 NPSMOM;
5 [epniennuKynsipHBIC TPSAMBIE 1 c601icTea: PACTIONOKEHHs TOUEK Ha IPSMOH, H3MEPEHHsI OTPE3KOB U YIJIOB, CMEXKHBIX U
BEPTUKAIBHBIX YIJIOB, IEPIICHANKYIISPHBIX MPSIMBIX; OCHOBHOE CBOWCTBO MPSMOH.
6 AKCHOMBI 1
Knaccuguyuposams yrisl.
[loBTOpEeHMe 1 cucTeMaTH3aLus 1 Hoxazvieamsb: TEOPEMBI O IEPECEKAIOIINXCS TPSAMBIX, O CBOWCTBAX CMEXKHBIX U BEPTHUKAJILHBIX YTJIOB,
yueOHOTO MaTepHana 0 €AMHCTBEHHOCTH NPSIMOM, IEPIICHANKYJIIPHOI JaHHOMW (CIydaid, KOr/la TOUKa JIOKUT Ha TaHHON
MPAMOI).
KonTponbhas pabota Ne 1 1 P ) N .
Haxooums nyinny oTpeska, TpalyCHYI0 Mepy yIJia, HCIOJIb3Ys CBOMCTBA MX U3MEPEHUH.
H3006pascams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETpHUYECKUE (PUIYPhI: OTPE3OK, JIyY,
YTOJI, CMEXXHBIE ¥ BEPTUKAIBHBIC YTIIbI, TIEPIICHANKYIISIPHbIEC IPSMBIE, OTPE3KH U JTy4H.
ToscHamb, 9TO TaKOE aKCUOMA, OTPEIEIICHNE.
Pewamy 3a1aun Ha BBIYKCIICHUE U 10KAa3aTENbCTBO, IIPOBO/IS HEOOXOAMMBIE JOKa3aTeIbHbIE
paccyxaeHus
I'naga 2 12
TpeyroasHuku
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s = Copep:xanue yueGHOro KosmnyectBo XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH YYeHUKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
<
=
7 PaBHsble Tpeyronasauku. Bricora, 2 Onucvigamsv CMBICI TIOHATHS «paBHBIC GUTYpBDy. [[pUBOIUTE IpUMEPHI paBHBIX QUTYP.
MeanaHa, OucceKTpuca H3006pascams ¥ HAXOOUTH Ha PUCYHKAX PABHOCTOPOHHHE, pAaBHOOEIPEHHbIE, IPSIMOYTOJIbHBIE,
TPEyrojbHUKa OCTPOYTOJIbHBIE, TYIIOYT'OJIBHBIE TPEYTOIBHUKU U UX 3JIEMEHTHI.
o o Knaccugpuyuposams TpeyrolbHUKH IO CTOPOHAM U yIJIaM.
8 [lepBbIii 1 BTOpOIi IPU3HAKU 3 Puyup pey p y
Dopmynuposamy:
paBeHCTBA TPEYTOJILHUKOB
onpeodenenusl: OCTPOYTOJILHOTO, TYIIOYTOJIEHOTO, IPSIMOYTOJIBHOTO, pAaBHOOEIPEHHOTO,
9 PaBHOOEIpeHHBIN TPEYTOIBHUK 3 PaBHOCTOPOHHET'0, Pa3HOCTOPOHHETO TPEYTOJIbLHUKOB; OMCCEKTPHCHI, BBICOTBI, MEHAHBI
U €ro CBONCTBA TpeyrobHHUKA; paBHBIX TPEYTOJIbHUKOB; CEPEIMHHOI0 NEPIIEHANKYJIISIpa OTpe3Ka; IepuMeTpa
€YTrOJIbHUKA,;
10 [Ipu3Haku paBHOOEIPEHHOTO 1 they ’
TpeyrobHIKa ceoticmea: paBHOOEIPEHHOTO TPEYroJbHHUKA, CEPEIMHHOTO MEPIICHIUKYIISIPa OTPE3Ka, OCHOBHOTO
CBOICTBa paBeHCTBA TPEYTOJIbHUKOB;
11 Tpetnit npu3HaK paBeHCTBa 2 NpU3HAaKy: PaBEHCTBA TPEYTOJILHUKOB, pABHOOEAPEHHOT'O TPEYTOJIBHUKA.
TpeyroibHUKOB Teopembl loka3zvbieams TEOPEMBI: 0 €MUHCTBEHHOCTH TIPSIMOH, TIEPIICHINKYIAPHON NTaHHOU (ciy4ail, Korna
TOYKa JIC)KUT BHE JAHHOM IIPSIMOI1); TpH IIpHU3HaKa paBEHCTBA TPECYTOJIbHUKOB; IIPU3HAKHU
Kontponbhas pabora Ne 2 1 A P ); TPH I P pey - P
PaBHOOEPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O CBOWCTBAX CEPEAMHHOTO EPIICHANKYIISIPA,
PpaBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvsacnsamp, 9TO TaKOE TEOpEMa, ONMUCHIBATH CTPYKTYPY TeopeMbl. OOBICHSITH, KAKyI0 TEOPEMY
Ha3bIBAlOT OOPATHOM JaHHOM, B YEM 3aKIIFOUASTCS METO]I JI0Ka3aTeIbCTBA OT MPOTHBHOTO.
[IpuBOANTH IPUMEPHI HCTIOJIB30BAHUS ATOTO METOAA.
Pemate 3a1aun Ha BEIYMCIICHUE U JOKA3aTEIbCTBO
I'nasa 3
IlapansiensHbie npsavMbie. CymMMa yriioB 12
TPeyrojbHUKAa
13 [TapamienbHble psAMbIe 1 Pacnosnasamv Ha yepTexkax napauieabHbIe MPSMBIE.
U300pakaThb ¢ MOMOILBIO JIMHEWKH U YTOJIbHUKA MapaljieNbHbIe MPSMBIE.
14 [IpusHaku napannenbHOCTH 1 N
OSMLIX Onucwvieams yriasl, 00pa3oBaHHBIE TPU TIEPECEUIEHUH IBYX MPAMBIX CEKYIIEH.
P Dopmyauposamy:
15 CaoiicTBa napajieabHbIX 2 onpeodenenus: Napajuie]dbHbIX MPSIMbIX, PACCTOSHUS MEXy NapaJlieIbHBIMU NPSAMBIMHU, BHEIIHETO

MIpAMBIX
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2 2 Copep:xanue yueGHOro KonuuectBo XapaKkTepuCTHKA OCHOBHBIX BUJOB JAeATEIbHOCTH YYCHUKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
16 CymMma yrioB TpeyroibHHKa 3 yria TpeyrojibHHKa, TUIIOTEHY3bl U KaTeTa;
17 TIpAMOYT OB TPEyTOBHIK 1 ceoﬁcmeva: napaJjieNbHbIX IPSAMBIX; YTJIOB, 00pa30BaHHBIX NIPH [IEPECEUCHUN napajieNbHbIX NPAMBIX
CEKYILEH; CYMMBI yJIOB TPEYTOJIbHHUKA; BHEIIHETO YIJIa TPEYTOJIbHUKA; COOTHOIIEHUN MEXIY

18 CBoiicTBa PsAMOYTOIBHOTO 2 CTOPOHaMHU M yTIaMH TPEeyrolbHUKA; IPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO

TPEYroJabHUKA napaieNbHbIX IPSIMBIX;

TIOBTOPEHHE U CHCTEMATH3AIAA NpUsHAK: TIAPAIUIEILHOCTH NPAMBIX, PABEHCTBA PAMOYTOIBHBIX TPEYTOIbHUKOB.

yaeGHOr0 MaTepHaNa okaszbieams: TEOPEMBI O CBOMCTBAX MapajlIeNbHBIX MPSMBIX, O CYMME YIJIOB TPEYTOJIbHHKA, O
BHEIIIHEM YTJIe TPEYTOJIbHHUKA, HEPAaBEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YTJIOB

Kontponbhas padora Ne 3 1 TPEYroJIbHHUKA, TEOPEMBI O CBOICTBAX MPSMOYTOJBLHOTO TPEYTOJIbHUKA, IPU3HAKH [TapajlIeIbHBIX
MPSIMBIX, PABEHCTBA MPAMOYTOJIbHBIX TPEYTOJIBHUKOB.
Pewams 3aaun Ha BEIYMCIICHHUE U I0KA3aTENbCTBO

I'naea 4
OKpyKHOCTH M KpYT. 11
I'eomeTpnyeckune nocTpoeHust

19 I'eomeTpryeckoe MECTO TOUEK. 1 Tosacusams, 9TO TaKoe 3aa4a Ha MMOCTpoeHue; reomerpuaeckoe mecto Touek (I'MT). [IpuBoauts
OKpYyXHOCTb U KpyT npumeps! I'MT.

20 HexoTopie cBoficTsa 2 H3z00padscams Ha PUCYHKAaX OKPY)KHOCTB U €€ 2JIeMEHTHI; KacaTeIbHYIO K OKPY)KHOCTH; OKPY>KHOCTb,
oxpyssocTH. Kacaremsuas K BITHCAHHYIO B TPEYTONBHUK, H OKPYXKHOCTE, OHCAHHYIO OKOIIO HETO. OnwuceIBaTh B3aUMHOE
OKDYKHOCTH PacHoNoXkeHNE OKPYKHOCTH U TPAMO.

Dopmynuposamb:

21 OnucanHas U BIMCAHHAS 2 onpeodenenusl: OKPYKHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTelIbHOW K OKPYKHOCTH; OKPYHOCTH,
OKPY>KHOCTH TPEYTrOJIbHHKA OIIMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPY>KHOCTH, BIUCAHHON B TPEYTOJIbHUK;

22 3a/14H HA IOCTPOCHHE 2 ceoticmea: cepenuHHOTO NieprneHauKymsipa kak [ MT; 6uccekrpuce yria kak ' MT; kacareapHOM

K OKPY>XKHOCTH; IHaMETPa M XOPAbl; TOUKH TepeceueHus CepeIMHHBIX MEPIICHINKYIIPOB CTOPOH

23 MeTo reoMeTpUUECKUX MECT 2 TPEYroJbHHUKA; TOUKH NepeceueHrss OUCCEKTPUC YIIIOB TPEYTOJIbHUKA,

TOYEK B 3a/1a4ax Ha MOCTPOEHUE npu3HaKy KacaTeIbHOM.

TIOBTOEHHE H CHCTEMATH3AIHS 1 ﬂomsibzeamb: TEOPEMBI ov CEpENMHHOM HepHeHmeyn;I[ze 1 OMCCEKTpHCE yTJIa KaK l:MT;

yaeGHOro MaTeprana 0 CBOWCTBax KacaTeJIbHOW; 00 OKPYXKHOCTH, BIIMCAHHOH B TPEYTONBHHK, OMHMCAHHOK OKOIIO
TPEYroJbHHKA; IPU3HAKU KacaTeJIbHOM.

KonTtponbnas padora Ne 4 1 Pewams ocHOBHBIE 33/1a41 Ha IOCTPOEHUE: TIOCTPOCHKE YTIIa, PABHOTO JAHHOMY; IOCTPOCHHE
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2 e Copep:xanue yueGHOro KosmnyectBo XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH YYeHUKA
z N .
= § MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
CEepEeIMHHOr0 MEePIEHANKYIISIpa TaHHOTO OTPe3Ka; MOCTPOECHUE MPSAMOM, TPOXOASIIEH yepe3 TaHHYIO
TOYKY Y NEPIEHANKYJIIPHON JAaHHOU NPAMOM; IIOCTPOEHHE OUCCEKTPUCHI JAHHOTO YIJIa; IIOCTPOEHHE
TPEYroJbHHUKA IO ABYM CTOPOHAM U YIJIy MEKAY HUMHU; [10 CTOPOHE U ABYM IPUIIEKALIUM K Hel
yriam.
Pewate 3anaun Ha noctpoeHue meronoM ' MT.
Cmpoums TpEeyroJbHUK 110 TPEM CTOPOHAM.
Pewamys 3a1aun Ha BEIYMCIICHHE, 1OKA3aTENbCTBO U MOCTPOCHUE
O0600menue
U CHCTeMAaTH3alus 4
3HAHUH yJaluxcs
VYnpaxHeHus A5 NOBTOPEHUs Kypca 7 7
KJacca
Kontponbshas pabora Ne 5 1
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TemaTuveckoe mianuposanue. I'eomerpus. 8 kiace
(2 gaca B Henemo; Beero 68 yacos)

=
=7
s = Coaeprxanue y4e0HOT0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHHKA
é s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeHCcTBHI)
=
=
I'naga 1 22
YeThIpEéXyroabHUKHU
1 YeThIpEXYTONbHUK U €TI0 2 Tlosicuams, 9TO TaKOE YETHIPEXYTOJIbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIbHHUKA.
3JIEMEHTHI Pacnosnasame BeIYKIIBIE U HEBBITYKJIbIC YETHIPEXYTOIBHUKH.
N H300pascamv 1 HAXOAUTH HA PUCYHKAX YETBIPEXYTONBHUKHU Pa3HBIX BUAOB M UX DJIEMEHTHI.
2 [Tapannenorpamm. CBoiicTBa 2 P A pucy pexy P A
Dopmynruposamu:
napauenorpamma
onpedenenus: apajieJorpaMmMa, BEICOTHI TapajuIeIorpaMMa; NpsiMOyTrolbHUKA, poM0a, KBaipara;
3 [IpusHaku napanenorpaMma 2 cpelHel TUHUY TPeyTrobHUKA; TPANelrH, BBICOTHI Tpalelny, CpeAHeN JIMHUU Tpanelny;
EHTPaIBHOI'0 YIJIa OKPY>KHOCTH, BIIICAHHOTO YIJIa OKPYXHOCTH; BIUCAHHOTO U OMIMCAHHOTO
4 [IpsmoyronpHUK 2 Hettpa Y by ’ Y Py ’
YeThIPEXYTOJIbHUKA;
5 Pom6 2 ceoticmaa: apajieliorpaMmma, IpsSMOYroJbHAKA, poMOa, KBajpaTa, CpEIHUX JIMHUN TPEYTOJbHUKA
6 Ksapar 1 Y Tpanelyy, BIMCAaHHOTO YTJIa, BIMCAHHOTO U OMIMCAHHOTO YEeTHIPEXYTOIbHHKA;
NpU3HaKy: NapajjieaorpamMma, NpsiMOyrolbHUKA, poMOa, BIIMCAHHOTO U OMMCAHHOTO
KonTponbhas pabota Ne 1 1 YeTBIPEXYTOJIbHHUKA.
0KA3b16aMb:; TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPaJAyCHON Mepe BIIUCAHHOTO YTIJIa, O
7 CpenHasa TMHHA TPEYTOJIbHUKA 1 A - P Y y pexy » O Tpanty P yia,
CBOWCTBAxX M MPHU3HAKAX MapajjieJorpaMma, MpsIMOyroIbHUKA, pOMOa, BHMCAHHOTO U OITUCAHHOTO
8 Tpaneuns 4 YeThIPEXYTOJIbHUKA.
1] M3YUYEHHbIE OIT HUsI, CBOMCTBA U MPU3HAKHU K PELIEHU 4
9 LlenTpanpHble ¥ BIUCAHHBIE 2 [pumensmos N3y4eHHBIE ONPEAETICHNUS, CBOMCTBA M IPU3HA pelIeHHIO 3371
YTIIBI
10 Brmcannsie u onncaHHbie 2
YETBIPEXYTOJIbHUKHU
Konrtponbnas padora Ne 2 1
I'naga 2
16

IlonoOue TpeyroJbLHUKOB
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s = Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BU/JIOB JeATeIbHOCTH YYeHUKA
E s MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
s
=
11 Teopema ®aneca. Teopema o 6 Dopmyruposamn:
IIPONOPLIMOHANBHBIX OTPE3Kax onpedenenue NoJOOHBIX TPEYT OJIbHUKOB;
ceolicmea: MEANaH TPEyTrolbHUKA, ONCCEKTPUCHI TPEYTOJIbHUKA, IIEPECEKAIOLINXCS X0
12 [MopoGHBIE TPEYTrOTBHUKH 1 e pey ’ P pey » 1eP HI pA,
KacaTeJIbHOH U CeKyIIeH;
13 [lepBbIii npu3HaK noxpoous 5 npuUsHaKy oA00HS TPEYTOIBHUKOB.
TPEYroJbHUKOB Loxazvieamy:
o o meopemvl: ®aneca, 0 MPONOPIUHUOHATBHBIX OTPE3KaX, O CBOWCTBAX MEAMAH TPEYTOJIbHUKA
14 Bropoit u Tpetuit npru3Haku 3 P » O TIpOTIOopIL p ’ A pey ’
OHMCCEKTPHUCHI TPEYTOJILHUKA,
Mo100Us TPEYTOIBHUKOB y N .
ceoticmea. TIePEeCceKaroIUXCs XOPA, KacaTeIbHON U CEeKyLIeH;
Konrtponbnas padora Ne 3 1 npuU3HaKy TOA00HS TPEYTOIBHUKOB.
Ipumenams M3y4eHHBIE ONPEICIICHHUS, CBOMCTBA U PU3HAKH K PEIICHUIO 3a1a4
I'naea 3
Pemenne npaAMoyroiabHbIX 14
TPeyroabHUKOB
15 MeTtpryeckne COOTHOIIEHMS 1 Dopmyruposamu:
B IIPSIMOYTOJTEHOM TPEYTOJIbHUKE onpedenenusi: CUHyca, KOCHHYCa, TAHT€HCa, KOTAHT€HCa OCTPOTO yrila IpsSMOYTOJILHOTO
TPEYroJbHUKA;
16 Teopema [Inugaropa 5 pey ’
c60ticmea. BBIPAXKAIOLINE METPUYECKHE COOTHOIICHUS B IPSAMOYTOJIEHOM TPEYTOJIbHUKE U
Konrponbhas padora Ne 4 1 COOTHOILEHHS MEKAY CTOPOHAMH U 3HAYCHHUSIMH TPUTOHOMETPUUECKUX (DYHKLHUI B IPSIMOYTOJIEHOM
TPEYroJbHUKE.
17 Tpuronomerpuueckue GyHKINU 3 Pey
3anucvisams TPUTOHOMETpUYECKUE (POPMYJIBI, BEIPAXKAIOLINE CBSI3b MEXKILy TPUTOHOMETPHUECKUMHU
OCTPOTO yIJ1a NPSMOYTOJIBLHOTO
(YHKUMSIMH OJTHOT'O M TOTO K€ OCTPOTo yIiia.
TPEyroJbHUKA
Pewams npssMOyToNbHBIE TPEYTOTBHUKH.
18 Pemienue npsiMoyroabHbIX 3 Jloxasvieams.
TPEYroJbHUKOB meopemy 0 METPHUYECKHX COOTHOILIEHHSX B IPSIMOYTOJILHOM TpeYroyibHuKe, TeopeMy [ludaropa;
OpMYbl, CBSI3BIBAIONINE CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC OJTHOTO M TOTO K€ OCTPOro yria.
KontponbsHas paborta Ne 5 1 opayze, i Yo Yo, ’ A poro yr.

Bv1600ums OCHOBHOE TPUTOHOMETPUIECKOE TOXKISCTBO M 3HAUCHHSI CHHYCa, KOCUHYCa, TAaHTeHCA U
KoTaHreHca jjis yrios 30°, 45°, 60°.
Ipumensmes N3ydeHHBIE ONIPENICICHUS, TEOPEMBI H (HOPMYIIBI K PEIICHUIO 3a71a4
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s = Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BU/JIOB JeATeIbHOCTH YYeHUKA
z . .
= § MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
=
I'nasa 4
MHOroyrojbHUKH. 10
IInomaabs MHOIOyroJibHMKA
19 MHOroyro1bHUKH 1 Tosicuams, 9TO TaKoe TUIOLIA b MHOTOYTOJIbHHKA.
OnuceIBaTh MHOTOYTOJIBHHUK, €TI0 3JIEMEHTHI; BBITYKIIbIE U HEBBITYKJIBIE MHOI'OYTOJIbHUKH.
20 [TonsTre miomanu T ’ ’ YK Y yr
MHOTOVEONEHIKA N300paxaTh 1 HAXOAUTH HA PUCYHKaX MHOTOYTOJIbHHUK U €T0 3JIEMEHThI; MHOT'OYTOJIbHUK,
M ‘ BITUCAHHBIH B OKPY>)KHOCTh, U MHOTOYTOJIHHK, OTIMCAHHBIA OKOJIO OKPY>KHOCTH.
ITnomane npsMOyrojapHUKA
Dopmynruposamu:
21 [Inomanp napanienorpamMma 2 onpeoeieHus: BIIMCAHHOTO U OMMUCAHHOTO MHOTOYTOJILHUKA, TUTOMA MHOTOYTOJIbHUKA,
ABHOBEJIMKHX MHOT'OYTOJIbHUKOB;
22 [Inomane TpeyronpHuka 2 p . Y ’
OCHOBHble C8OUCMEA TIIIOAI MHOTOYTOJIbHUKA.
23 [Inomanp Tpanenun 3 Llokasvieams: TEOpEMBI O CyMME YIJIOB BBITYKJIOTO N-YTOJIbHUKA, IUIOMIAAN IPSIMOYTOJIbHHUKA,
TUTOIA/IM TPEYTONbHUKA, TUTOIA/IN TPATICLIUH.
KonTponbHas pabora Ne 6 1 Hiau Tpey ’ Hia it Tparietl
Tlpumensmp M3y4eHHBIE ONPEICIICHUS, TEOPEMbI U POPMYJIBI K PEHICHUIO 33124
IHoBTOpEHUe
U cUCTeMAaTH3aLUs 8
y4eOHOro MaTepuasa
YnpakHeHus 11 TOBTOPEHUs Kypea 8 7
KJacca
KonrtponbHas padora Ne 7 1
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TemaTuveckoe mianuposanue. I'eomerpus. 9 kiaacc
(2 gaca B Henemo; Beero 68 yacos)

=
=7
s = Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATeIbHOCTH Y4YeHUKA
z . .
= § MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeCTBH)
=
I'nasa 1 16
Peimenne TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmyruposamun:
KkotanreHc yria ot 0 mo 180 onpeoeieHus: CHHyca, KOCUHYca, TAaHTeHCca, KoTanreHca yria oT 0 mo 180 ;
€601ticmeo CBSI3U IJIUH TMaroHajieil 1 CTOPOH napasuienorpamma.
2 Teopema KOCHHYCOB 3
Dopmynuposams M pa3bsCHIATh OCHOBHOE TPUTOHOMETPHUUECKOE TOXK/IECTBO. BBIUUCIATE 3HaUeHHE
3 Teopema cuHycoB 3 TPUTOHOMETPUYECKON (PYHKIIMH yTIIa M0 3HAYSHHUIO OJHON U3 €T0 3aIaHHBIX (PYHKITHIA.
Dopmynuposams M TOKa3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMbl KOCUHYCOB U
4 Pemenue TpeyroibHUKOB 3 PAYIUP A p yeoB, yeos, ¢lel p Y
CHHYCOB, O ITOIIAJAN OMIMCAaHHOTO MHOTOYT OJIbHHKA.
5 DopMyIIbl 7151 HAXOKICHUS 4 3anucvisams 1 OKa3bIBaTh (GOPMYJIIBI 7151 HAXOXKACHUS MJIOIIAN TPEYTOJIbHUKA, PaluyCOB
IUIOIIAAN TPEYTONbHUKA BIIUCAHHOU M ONMCAHHOM OKPY>KHOCTEH TPEyroibHUKA.
Ipumensame N3yueHHBIE ONIPENIETICHUS, TEOPEMbI U (POPMYJIIBI K PEIICHHUIO 3a1a4
KonTponbhas pabora Ne 1 1 P Y pea - Teop bopmy. p g
I'nasa 2 8
IIpaBuibHBIE MHOTOYTOJbHUKHU
6 [IpaBunbHBIE MHOTOYTOJIBHUKH U 4 Tlosicusams, 9TO TaKOE HEHTP U LEHTPAIBHBIN YTOJI IPAaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
UX CBOWCTBa Kpyra.
Dopmyruposamu:
7 Jnna okpyskHocTu. [Lmomanb 3 PALYIUD
ovra onpedeneHue MPaBUIBHOTO MHOTOYTOJIbHUKA,;
Py ceoticmea NPaBUIILHOTO MHOTOYTOJIbHHKA.
KonTponbraspabora Ne 2 1 loxazvieams CBOICTBA IPAaBUIBHBIX MHOTOYTOJIbHUKOB.

3anuceisams 1 pazbACHATH (HOPMYIIBI ATHHBI OKPY>KHOCTH, TUIOLIAIN KPyTa.

3anucvisams 1 OKA3BIBaTh GOPMYJIIBI ATTHHBI JYTH, TUIOLIAIN CEKTOPA, GOPMYJIBI A1 HAXOXKICHHS
PaauycoB BIIMCAHHOM U ONMCAHHOHN OKPY>KHOCTEN IPABMIIBHOI'O MHOT'OYTOJIbHUKA.

Cmpoumsb ¢ IOMOIIBIO IUPKYJIIS ¥ JMHEWKH MTPABIIIbHBIE TPEYTOIBHUK, YETHIPEXYTONBHIK,
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s = Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BU/JIOB JeATeIbHOCTH YYeHUKA
E s MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
s
=
HIECTHYTOJIbHUK.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PEIICHUIO 3a1a4
I'naea 3
JdexapToBbl 11
KOOPAMHATHI HA IJIOCKOCTH
8 Paccrosiaune Mexay nBymst 3 Onucvigams TPIMOYTOIIEHYIO CHCTEMY KOOPAHHAT.
TOYKaMHU C 331aHHBIMH Dopmynupogams: OnpeieNieHne ypaBHeHHS (QUTYPBI, HEOOXOAUMOE U TOCTATOYHOE YCIOBHS
koopaunHatamu. Koopaunatst NapajyIeIbHOCTH ABYX MPSMBIX.
CepeIMHBI OTpe3Ka 3anucvisams v OKA3BIBATH POPMYIIBI PACCTOSHUS MEXKAY IBYMSI TOUKAMH, KOOPAWHAT CEPEANHBI
OTpe3Ka.
9 YpaBHeHuepurypsl. Y paBHeHUE 3 p . N
OKDVIKHOCTH Bvi600ums ypaBHEHUE OKPY>KHOCTH, O0ILlee ypaBHEHUE MPSIMOH, ypaBHEHHUE MIPSIMOM € YTTIOBBIM
by KO3 OUITUEHTOM.
10 | YpaBHeHue npsmoit 2 Loxazvieams HEOOXOIUMOE U IOCTaTOYHOE YCIIOBUE MAPaIEIbHOCTH ABYX MPIMBIX.
N o IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PELICHUIO 3a1a4
11 VYrnoBoii ko3 uimeHt npsiMoin 2 P Y pea - Teop bopmy. P A
Konrponbnaspabora Ne 3 1
I'nasa 4BexkTopsbl 12
12 [NonsiTie BexkTOpa 2 Onucvieamy TOHATHS BEKTOPHBIX M CKAJSIPHBIX BEWYMH. VIITIOCTpUPOBATH MOHSITHE BEKTOPA.
Dopmyruposamu:
13 KoopaunartsisekTopa 1 PAYIUP
onpedenenusi: MOILYNs BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT BEKTOPA,
14 CroxeHue 1 BBIYUTaHHE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPa Ha
BEKTOPOB YHCII0, CKaJSIPHOTO MPOU3BE/ICHUS BEKTOPOB;
c6oticmea: paBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX BEKTOPOB, CIIOKEHHUSI BEKTOPOB, KOOPIMHAT
15 YMHOKEHHNE BEKTOpA Ha YHCIIO0 3 p POB, KOOPAL P POB, POB, KOOPJL
BEKTOpa CyMMBI U BEKTOPa Pa3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOPa
16 CkassipHOE TIPON3BEICHNE 3 Ha YHUCIIO0, CKAJISIPHOT'O TIPOU3BE/ICHUS IBYX BEKTOPOB, MEPIICHINKYIISIPHBIX BEKTOPOB.
BEKTOPOB Jloxaszvieams TEOPEMBL: 0 HAXOXKICHUH KOOPJWHAT BEKTOPA, O KOOPJIMHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCJIOBHUHU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOKACHUH CKAISPHOTO MIPOU3BEACHUS
Konrtponbraspadora Ne 4 1 POB, 00 ¥ P JBY POB, A P P A

JIByX BEKTOPOB, 00 YCIIOBUH MEPIEHIUKYIIPHOCTH.
Haxooums KOCHHYC yTJla MEXAY IBYMsl BEKTOPAMHU.
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s = Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHOBHBIX BU/JIOB JeATeIbHOCTH YYeHUKA
z . .
= § MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
=
Ipumenams N3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4
TI'nasa 5 T'eomerpuyeckue 13
npeodpazoBaHus
17 JIBrxeHue (repemMereHme) 4 IIpugooums puMepHI IPeodpa3oBaHus PUTYp.
¢urypsl. [TapamiensHbiit OnwuceiBaTh NpeoOpa3zoBanusi GpUryp: napauieabHbLi EpPeHoc, OceBas CUMMETPHSL, LIEHTpajIbHas
IIEPEHOC CUMMETPHUS, IIOBOPOT, TOMOTETHSI, TO00HE.
Dopmyruposams.:
onpedenenus: ABUKECHUS; paBHBIX (PUTYP; TOUEK, CAMMETPHYHBIX OTHOCUTEIILHO MPSIMOIi; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOYKH; (PUTYPBI, UMEIOLIEeH 0Ch CHMMETPUH; (PUTYPBI, IMEIOIIEeH
HEHTP CUMMETPHH; OJA00HBIX QUTYD;
ceoticmea: IBWKEHUS, TapajlIeIbHOTO MIePeHOoca, 0CEBON CUMMETPHUH, IEHTPAJIbHOW CUMMETPUH,
MI0BOPOTAa, TOMOTETHH.
Jloxaszvieams TEOPEMBL: O CBOWCTBAX MapauIeIbHOTO MEPEHOCca, OCEBOW CHMMETPHH, IICHTPaIbHOM
CUMMETpUH, TIOBOPOTA, TOMOTETHH, 00 OTHOLLICHNUH IJIOMIAei HOJOOHBIX TPEYTOJIbHUKOB.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PEIICHUIO 3a1a4
18 OceBas 1 IIeHTpaJIbHAS 4
cummetpun. [ToBopor
19 T'omorerus.ITogobue Guryp 4
Konrponbraspabora Ne 5 1
IloBTOpEHue 10
cucTeMaTu3anusa yueOHOro
MaTepuaia
VYpaxxHeHus 17151 TOBTOPEHUS 9
Kypca 9 kiacc
Konrtponbnaspadora Ne 6 1
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