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[NOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabouas mporpaMma 1Mo mMareMmaTuke s 5-9 kiaccoB EpimoBckoii cpemHeit
0011e00pa3oBaTeIbHON MIKOJIBI pa3paboTaHa HA OCHOBAHUU CIICIYIOIINX JTOKYMEHTOB!

e 3akona Poccuiickoii ®eneparuu Ne 273 ot 29.12.2012 roga «O6 obpazoBanuu B Poccuii-
ckoit deneparuu

o Ilpuxaza MOuH P® Ne 1897 ot 17.12.2010 roga «OO0 yTBep:kKJIeHUU W BBEJCHUE JCH-
creue ®I'OC OOO»; ¢ n3MEHEHHUIMH, YTBEPKACHHBIMU NIpHUKa3oM MunobpHayku Poccun
o1 29.12.2014. Ne 1644; ot 31.12.2015 roga Ne 1577;

e [Ipukaza MOuH P® Ne 1015 ot 30.08.2013 «O06 yTBepkIeHUN NOPsIKA OPTaHU3aLUU U
ocymiecTBIeHus1 oopazoBarenbHol AesitenbHOoCcTH 10 OOIT HO, OO0, COOy;

e AanTHUPOBAaHHOW OCHOBHOH 0OpPa30BATEIBHOW MPOrPaMMbl OCHOBHOT'O OOIIEro o0pa3o-
Banus MBOY «ECOII»;

e Tpeboranuii Canllun o pabote ¢ ANEKTPOHHBIMU ycTpolicTBamu 2.1.3684-21

e Aptopckoi nporpammbiA.I". Mepansik, B.b. [lononckuii, M.C. Sxup, E.B. byuko. Mate-
Maruka. 5-11 knaccer.— M. :Bentana-I"pad, 2013.
Peanuzanust paGoueil mporpamMmbl OCYIIECTBIISETCS C HCIHOJIb30BaHUEM Y4eOHO-METOAMYECKOTO
KOMIUIEKTa:
1. Matemaruka: 5 kiacc: y4eOHUK JUIs ydamuxcsi o0ieo0pa3oBarenbHbIX yupexaenuit / Al
Mepznsk, B.B. [lomonckwii, M.C. Skup. — M.: Benrtana-I'pad, 2014.
2. Matemaruka: 5 Kjacc: IUJAKTUYECKUE MaTepualibl: COOPHUK 33/1a4 M KOHTPOJBHBIX padoT /
A.I'. Mep3nsk, B.b. Tlonouckuit, M.C. fxup. — M.: Berrana-I'pag, 2014..
3. Maremaruka: 5 knacc: merogudeckoe nocoodue / A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
4. MaremaTuka: 6 kjacc: y4eOHUK JJis ydaniuxcs o0meoOpa3zoBaTenbHbIX yupexaenuit / Al
Mepznsk, B.b. [lononckwnii, M.C. Skup. — M.: Benrtana-I'pad, 2014.
5. Maremaruka: 6 Kjacc: AMJIAKTUYECKUE MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJBHBIX padoT /
A.I'. Mep3nsk, B.b. Ilonouckuit, M.C. fxup. — M.: Berrana-I'pag, 2014..
6. Maremaruka: 6 kiacc: meroanueckoe nocodue / A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
7. AnreGpa: 7 kjacc: y4eOHMK JUIs ydaluxcsl oOuieoOpa3zoBaTeibHbIX yupexaeHuil / AT
Mepsnsik, B.b. Tlononckuit, M.C. Skup. — M.: Benrana-I'pad, 2014.
8. Anrebpa: 7 kiacc: IMAAKTUYECKHE MaTepHuaibl: COOPHMK 3a7ay U KOHTPOJIBHBIX pabdotr / A.l.
Mepznsk, B.b. [lononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2014..
9. Anrebpa: 7 kitacc: Mmeroaudeckoe nmocoodue / A.I'. Mepansik, B.B. Ilomonckuit, M.C. Sxkup. —
M.: Benrana-I'pag, 2014.
10. Anrebpa: 8 xiacc: y4eOHHK Ui ydammxcsi oOmeoOpa3oBaTeNbHBIX yupexaeHuit / A.l.
Mepznsxk, B.Bb. [Tononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2014.
11. Anre6pa: 8 kiacc: TMIAKTUYECKHUE MaTepUaiIbl: COOPHHK 3a/1ad U KOHTPOJbHBIX padoTt / A.T.
Mepznsk, B.b. [lononckuii, M.C. SIkup. — M.: Bentana-I'pad, 2014..
12. Anrebpa: 8 xmacc: meroamdeckoe nocooue / A.I'. Mep3nsk, B.b. Tlononckuit, M.C. Axup.
— M.: Benrana-I'pag, 2014.
13. Anrebpa: 9 xiacc: y4eOHHMK Ui ydammxcsi oOmeoOpa3oBaTeNbHBIX yupexaeHuit / A.l.
Mepznsk, B.b. [Tononckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2014.
14. Anre6pa: 9 xinacc: TMIaKTHYECKHUE MaTepHaNbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX paboT / A.T'.
Mepznsk, B.b. [lononckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2014..
15. AnreGpa: 9 knacc: meroauueckoe nocodue / A.I'. Mepsnsak, B.b. Tlononckuit, M.C. Sxup.
— M.: Benrana-I'pag, 2014.
16. Teomerpusi: 7-9 kiacc: y9eOHHK sl ydamuxcs o0meo0pazoBaTenbHbIX yupexnenuit / JI.C.
AranacsH. — M.: IIpocsemienue,2014.

AnanTtupoBaHHas pabodas mporpamma pa3paboTaHa ¢ y4eToM OOImuX 00pa3oBaTENbHBIX IO-
TpeOHOCTEH 00yJaIONUXCs C 3aIePKKON ncuxuaeckoro pazButus. Ooyuarommecs ¢ 3[IP — sto nerw,
UMEIOIIee HEJOCTATKU B MCUXOJIOTUYECKOM pa3BUTHH, moATBepxaeHHble [IMIIK u npensTcTByromue



noJiydeHuto oOpa3oBaHusl 0e3 co3laHMs cHenuanbHbIX ycinoBuil. Kareropus oOyuaromuxcs ¢ 3IIP —
Han0oJiee MHOTOYHCIICHHAs] CPEIH JETe ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370poBbs (OB3) u Heo-
HOpOJHAsI 110 COCTaBY Ipymnma IKOJbHUKOB. K kareropun oOydaromuxcs ¢ 3a7ep>KKOH MCHXUYECKOTO
pasBUTHsL OTHOCSTCS OOydaroUIMecs, UCIBITHIBAIOLINE B CUIIY Pa3IMYHBIX OMOJOTHYECKUX U COLMAIb-
HBIX NIPUYUH CTOMKHE 3aTPYJHEHUS B YCBOCHHUU 00pa30BaTEIbHBIX MPOrpaMM IpPU OTCYTCTBUH BbIpa-
KEHHBIX HapylleHuH uHTesiekTa. [Ipu 3ajgepxkke NCUXUYECKOro pa3BUTUS (OPMHUPOBAHUE MpPEAMET-
HBIX 3HAaHUM, YMEHUI, HABBIKOB 3aTPYIHEHO B PE3yJIbTATE:

1. HU3KO# pabOTOCIIOCOOHOCTH B COYETAHUH C TOHMKEHHOH MO3HABATEIbHON aKTUBHOCTBIO, 3TO
IIPUBOJUT K TOMY, UTO IOJTy4aeMbl€ 3HAHUs, HEJOCTATOYHO 3aKPEIJIEHbI, HE CBSI3aHBl B CUCTEMBI, OUEHb
OBICTPO TEPSAIOTCS;

2. KpaifHe MeAJIeHHOTO (OPMHUPOBAaHUS HABBIKOB. [l X 3akperieHus: TpedyeTcs MHOTOKpaT-
HBIE YIIPAaXHCHMSI, YKAa3aHUs, HAIOMUHAHUS;

3. c1abo yCBOEHHBIX pa3JelIOB IPOIPaMMbl, KOTOPbIE TPEOYIOT 3HAYUTEIBHON YMCTBEHHOU aK-
TUBHOCTH (yCTQHOBJICHHE PA3JIMYHBIX 3aBUCUMOCTEN);

4. MEXaHWYECKOr0 3allOMUHAHMs OTIENbHBIX MPABUJ, MOJOKEHUH, 3aKOHOB, KOTOPbIE HE IpU-
MEHSIOTCSI B CAMOCTOATEIbHOIN padoTe, He CBA3BIBAIOTCS C MOCIEAYIOIUM MaTepHaloM, HEJOCTATOYHO
3aKpEIUISIOTCS;

5. OTCYTCTBHUS BJIQJICHUSl YMCTBEHHBIMHU JIEHCTBUSAMHU U OlepalusiMu: 0000IIeHneM, OTBICUCHH-
€M, CPaBHEHHEM, B MPOLIECCE YCBOCHHMS 3HAHUI HEJOCTATOYHO OMUPAIOTCS HA UMEIOLIUNACS HKU3HEHHBIN
OIIBIT, 3aTPYIHSAIOTCS 0000LIUTH paHee ChPOPMUPOBAHHBIE NIPE/ICTABIICHUS;

6. TONYIIEHHBIX HEJAOYETOB MPU BBIITOJHEHUH MMMCbMEHHBIX paboT (IPOIYCK MOCIEA0BATEIbHO-
CTU JIeHCTBMM, MPOIYCK 3BE€HbEB 33JaHUHN, OECUMCICHHBbIE MCIPABICHUS, OOJBIIOE KOJUYECTBO HEHUC-
MIPaBJICHHBIX OIHOOK);

7. HeOpexHOoro ohopMiIeHUs: pabOThl, HE COOTBETCTBYIOLIETO TPEOOBAHUSM.

OcHOBY Ui COAEp)KaHUS aJaNTHPOBAHHOW pabouell MpOrpaMMbl COCTABISIOT — IICHXOJIOTO-
JUJIAKTUYECKUE IPUHIMITBI KOPPEKIIMOHHO-PA3BUBAIOILET0 00YUYEHUs!, a UMEHHO:

[] BBeIeHHE B COJIEp)KAHUE OOY4YEHMsI TPEAMETY JONOJHUTENIbHBIX TE€M, KOTOpbIE IIpelycMar-
PHUBAIOT BOCIIOJIHEHHUE MPOOEIIOB MPELIECTBYIOIEr0 pa3BUTUsA, POPMUPOBAHUE TOTOBHOCTH K BOCIIPHUS-
THIO HauboJee CI0KHOT0 MPOrpaMMHOI0 MaTepUara;

[l ucronbp30BaHUE METOJIOB U ITPUEMOB 00YUEHUS C OpUEHTalMEN Ha «30HY OiMKaiiiero pa3Bu-
THsD» 00y4arolerocs, Co3aHle ONTUMANIbHBIX YCIOBUM JIJISl pean3allii €ro MOTEHIMATIbHbIX BO3MOX-
HOCTEM;

[] ocymiecTBiieHHE KOPPEKIMOHHON HaIpaBI€HHOCTH Yy4e€OHO-BOCHUTATENIBLHOIO IMpoliecca,
o0ecreynBaroIero peleHue 3a1a4 o0Iero pa3BUTHS, BOCIIUTAHUS U KOPPEKLIUU
MIO3HABATEJIbHOMN JESITENbHOCTH U peuH 00YyYaroIlerocs, npeo10JieHne WHANBUAYAIbHBIX HEJOCTAaTKOB
pa3BUTHS,

] ompenesneHre ONTUMAIbHOTO COAEpKaHUs yueOHOro Marepuaiga U ero oToop B COOTBETCTBUU C MO-
CTAaBJICHHBIMU 33/1a4aMH.

AnanTtupoBaHHas paboyas mporpamma BKIIIOUAeT B ceOd 1esId U 3aJlaud KOPPEKLMOHHON pabo-
ThI: 1. CoBEpLIEHCTBOBAHNE JBUKEHUNA U CEHCOMOTOPHOI'O Pa3BUTHS:

(] pa3BUTHE apTUKYISILIMOHHON MOTOPUKH;

[] pa3BUTHE HABBIKOB KaJUTUTpaduu.

2. Koppekuust OTAENIbHBIX CTOPOH MCUXUYECKON AESITEIbHOCTH:

(] pa3BUTHE 3pUTEIBHOTO BOCIPUATHS U Y3HABAHUS;

(] pa3BUTHE 3pUTEIHLHON MaMATH U BHUMAHMUS;

[ pa3BUTHE IPOCTPAHCTBEHHBIX NPEICTABIECHUN U OPUEHTALINN;

(] pa3BUTHE CIIyXOBOTO BHUMAHUS U MaMSITH.

3. Pa3BUTHE OCHOBHBIX MBICIUTENBHBIX ONEPALIUN:

) popmHpoBaHNEe HABBIKOB COOTHOCUTEIBHOIO aHAIIN3A,

(] pa3BUTHE HaBBIKOB IPYNIMPOBKH U KiIaccUpHUKau (Ha 06a3e OBJIaJeHUs OCHOBHBIMU POJOBBIMHU I10-
HATHUSIMH);

1 opmupoBanue ymMeHHs paboTaTh MO CIIOBECHOM U MMCbMEHHON MHCTPYKIUH, ITOPUTMY;
1 opMupoBaHHE YMEHUS IIJIAHUPOBAThH CBOIO AEATEIIbHOCTS;

] pa3zBUTHE KOMOMHATOPHBIX CIOCOOHOCTEM.

4. Pa3BuTHE pa3IUYHbIX BUJOB MBIIUICHUS:



0 pPa3BUTHC HaFJISII[HO-O6paSHOFO MBIIJICHUA,

] pa3BUTHE CIOBECHO-JIOTMYECKOTO MBIIUICHHS (YMEHHE BUACTh W YCTAHABJIMBATH JIOTUYCCKHUE CBSI3U
MEXY TPEMETaMH, SIBICHUSMHU U COOBITUSIMHU).

5. Pa3Butue peuu, BlaJicHHE TEXHUKOW PEUH.

6. Koppekuus HHIMBUAYaTbHBIX IPOOETIOB B 3HAHUSX.

AnantupoBaHHas pabodas mporpamma 1o MareMaTHKe MpeaycMaTpuBaeT auddepeHnunaruo
00pa3oBaTeNbHOIO MaTepUaa, TO €CTb OTOOP METOJI0B, CPENICTB, IPUEMOB, 3a/laHUH, YIpaKHEHUH, CO-
OTBETCTBYIOIIMX YPOBHIO IICUXO(MU3NYECKOTO Pa3BHUTHs, HA IMPAKTHKE OOCCIICYMBAIONINX YCBOCHHE
o0yJaromuMucs 00pa3oBaTeILHOTO MaTepHraa.

JuddepeHnmanuss mporpaMMHOTO Marepuaiga COOTHOcUTCs ¢ auddepeHnmanmerr Kareropun
00yJaroImuxcss B COOTBETCTBHM CO CTENEHBIO BBIPAKEHHOCTH, XapaKTEpOM, CTPYKTYPOH HapylICHHS
MICUXUYECKOTO pa3BuTHs. J{J1s1 oOecrieueHusi CUCTEMHOTO YCBOCHHUSI 3HAHH TI0 TPEJMETY OCYIIECTBIIS-
eTcs:

[] ycuiieHue MpaKTHYECKOW HAPABICHHOCTH H3y4aeMOro MaTepHrala;

] BBIACJICHHUC CYITHOCTHBIX MMPU3HAKOB N3YyUaCMbIX HBHGHHﬁ;

[] oropa Ha KM3HCHHBIN OIBIT PEOCHKA,

(] ornopa Ha OOBEKTUBHBIE BHYTPEHHUE CBA3HM B COAEPKAHUHU M3Y4aeMOI'0 Marepuala B paMKax
npeaMera,

] cobmoneHne HeOOXOAMMOCTH U AOCTATOYHOCTH IPU OIPENEIeHNH 00beMa U3ydyaeMoro Ma-
Tepuana;

[] akTHBHU3AIMI TO3HABATEIBHOMN IEATETLHOCTH 00YUJaIOINXCs,

[l ¢popMHpOBaHUE IKOIBHO-3HAYUMBIX (PYHKIIUH, HEOOXOIUMBIX JUIsl PEIICHUS] YU4EOHBIX 3a1a4
CopneprxaHue mporpamMMbl HaIlpaBlieHO Ha ocBoeHue ydammmucs ¢ 3I1P 6a3oBbix 3HaHui U popMupo-
BaHUE 0a30BbIX KOMIIETCHTHOCTEH, YTO COOTBETCTBYET OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMe OCHOB-
HOTO 0011Iero 00pa3oBaHUs.

MECTO KYPCA <cMATEMATHUKA» YYEBHOM IIJTAHE
B 6a3ucHoM yueOHOM IIaHE Ha W3yuyeHHe MaTeMaTHKU B 5-9 KjaccaX OCHOBHOM ILIKOJIBI OTBO-
JUTCS TIO 5 9acoB B Hezielto, Bcero 170 ypokos.

Kypc marematuku 5—6 kiaccoB siBisieTcss (yHJIAMEHTOM JUIsl MaTeMaTHYecKoro oOpa3oBaHUs U
Pa3BUTHA HIKOJBHUKOB, TOMUHHUPYIOIIEH QYHKIUEH NIPU €ro U3YyY€HUU B 3TOM BO3pACTe SBJIAETCS MH-
TEJUIEKTYaJIbHOE PAa3BUTHE yYalIUXCA.

Kypc noctpoeH Ha B3BEILIEHHOM COOTHOIIEHWH HOBBIX U PaHEE YCBOCHHBIX 3HAHUM, 00s13aTENbHbIX U
JOTIOJTHUTEIBHBIX TEM JJIS U3YUYEHHUs, a TAKKE YUYUTHIBAET BO3PACTHBIE U MHIMBUAYaAJIbHBIE OCOOECHHO-
CTH YCBOCHHWsS 3HaHMU ydammmucs. [IpakTuyeckas 3HaYMMOCTh IKOJBHOTO Kypca MaTeMaTHKd 5—6
KJIACCOB COCTOMT B TOM, YTO NPEAMETOM €ro U3Y4EHUS SIBIISIOTCS MPOCTPAHCTBEHHbIE (POPMBI M KOJIH-
YEeCTBEHHBIE OTHOIIECHHUS pealbHOro Mupa. B coBpeMeHHOM o0IiecTBe mMareMaTHdeckas MOJIrOTOBKa
Heo0Xo/MMa KaX/JI0My YelIOBeKYy, TaK Kak MaTeMaTHKa MPHCYTCTBYET BO BceX cdepax ueloBeUecKOil
NeSITEIbHOCTH.

Maremaruka sBISETCS] OJJHUM M3 ONOPHBIX IIKOJIBHBIX MPEAMETOB. MaTeMaTUUECKHUE 3HAHUS U yMe-
HUS HEOOXOAMMBI JUIsl U3yUEHHUs alreOpbl M reoMeTpuH B 7—9 Kiaccax, a TakkKe s U3YyUeHHs] CMex-
HBIX JTUCIMILIMH.

L{EJIV U3YUYEHUS TIPEJJMETHOM OBJIACTU «MATEMATHUKA»

® OBJ'Ia,Z[eHI/IC CHCTEMOM MaTeMaTHYCCKHMX 3HAHUU U YMGHHﬁ, H€O6X0}II/IMBIX Il IPUMCHCHHA B MPAKTHUYC-
CKOH ACATCIIBHOCTH, U3YUCHUA CMCKHBIX NUCHUIIIINH, IPOJOJIKCHUA O6pa30BaHI/I$[;
® HWHTCIJICKTYAJIbHOC PAa3BUTHUC, (1)OpMI/Ip0BaHI/Ie Ka4eCTB JIMYHOCTH, HGO6XOIII/IMBIX YCJIOBEKY MJIA MOJIHO-

LEHHOM KM3HU B COBPEMEHHOM OOLIECTBE, CBOMCTBEHHBIX MAaTEMAaTHUECKON AEATEILHOCTH: ICHOCTH M TOYHOCTH
MBICITH, KPUTUYHOCTH MBIIIJICHHS, HHTYUIIUH, JIOTHYECKOTO MBIIUICHHUS, JJIEMEHTOB alTOPUTMHYECKON KyIbTY-
PBL, IPOCTPAHCTBEHHBIX MPECTABICHUH, CIOCOOHOCTH K MPEOAO0ICHHIO TPYAHOCTEH;

. (dopMHupOBaHHE MPEACTAaBICHUI 00 HIEsSX U METOAaX MAaTEMAaTUKU KaK YHHBEPCAIBHOTO S3bIKA HAYKH U
TEXHHKH, CPEJICTBA MOJEINPOBAHUS SIBICHNUHN U IPOLIECCOB;



® BOCIIUTAHUE KYJBbTYPbI IUYHOCTHU, OTHOHICHUA K MAaTEMAaTUKEC KaK K YaCTH O6I].IC'—I€JIOBC‘-I€CKOI>1 KYJIBTYPBI,
(bOpMI/IpOBaHI/IC NOHUMAHUA 3HAYUMOCTU MATCMATUKH U HAYYHO-TCXHUYCCKOIO ITporpecca.

3AJAYM U3VUYEHUS [TPEJJMETHOM OBJIACTU «MATEMATHUKA»

. IIpnobpeTenne MaTeMaTHICCKUX 3HAHUHN W YMEHUIA;

. OBJIaJIcHUE 000OIICHHBIMY CITIOCO0AMH MBICITUTEIILHOM, TBOPUYESCKOH IEATEIBHOCTH;

. OCBOCHHUE KOMIICTEHIMI (y4eOHO-IT03HABATEILHON, KOMMYHUKATUBHOM, PEQIIEKCUBHOM, JITUYHOCTHOTO
caMOpa3BUTHS, HHHOPMAITMOHHO-TEXHOJIOTHIECKOH, IICHHOCTHO-CMBICTIOBO;.

. pa3BUTHE MPEACTABICHIS O HATYPAJIFHOM YHUCIIE, AECATUIHON 1 OOBIKHOBEHHOW qPOOH W POJIM BBIYHCIIE-
HUM B YEJIOBEUECKON MTPAKTHKE;

. (hopMuUpOBaHUE MPAKTUIECKUX HABBHIKOB BBHITOJHEHHUS! YCTHBIX, MMCHbMEHHBIX BBIYHACICHHUN, Pa3BUTHE BbI-
YUCIHUTEIBbHON KYJIbTYpBI;

. pa3BUTHUE MPEACTABICHHUS 00 U3y4aeMbIX MOHATHSIX: YPABHCHUE, KOOPIUHATH ¥ KOOPAMHATHAS TIpsMasi,

IMPOLICHT, YIIPOIICHUEC 6yKBCHHLIX BBIan(GHHﬁ, YroJ 1 TpEyrojbHUK, q)opMynax 1 MCTOAAaxX PCHICHUSA TCKCTOBBIX
3aJ1a4 KakK BOKHEHIITHX Cp€acTBax MaTEMaTUYCCKOI'0O MOACITIUPOBAHUA PE€AIBHBIX IIPOLECCOB U HBHCHHﬁ;

. Pa3BUTHUC JIOTUYCCKOI'0 MBIIUICHUA U peYU, YMCHHA JIOTUYCCKHU 000CHOBBIBATE CyXXACHUs, TPOBOAUTH HE-
CJIOKHBIC CUCTCMATHU3alluH, IMTPOBOJUTH IPUMEPLI, UCII0JIB30BATh CIIOBECHBIM M CHUMBOJIMYSCKHUH SI3BIKM MaTeMa-
THUKHW U WUTIOCTPpAaliu, apryMEHTAllU U 10Ka3aTCJIbCTBA.

IInanupyembie pe3yabTaThl 0CBOCHHUs y4eOHOro npeamera «MaremaTuka»

N3yuenne npenmera «MartemaTHkay (B BUJE yu4eOHBIX KypcoB: 5—6 kiacc — «Marematuka», 7-9 kiacc —
«Anrebpa» u «l'eomeTpusi») Mo AaHHOW MpoOrpaMme B OCHOBHOM INKOJE CHOCOOCTBYET (OPMHUPOBAHHIO Y
yUaIIUXCcs JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX Pe3ysIbTaTOB 00yUYEeHHUs, COOTBETCTBYIOLIUX Tpe-
O0oBaHMAM (ellepantbHOro rocy1apcTBEHHOIO 00pa30BaTEeNIbHOIO CTaHAapTa OCHOBHOIO 00Iiero oopaszoBa-
HUSL.

JIn4HOCTHBIE pe3yJIbTAThI:

1. Poccuiickas rpaxaaHckas UACHTUYHOCTh (IATPUOTHU3M, yBakeHUe K OTedyecTBy, OCO3HAHHME BKJIaAa OTe-
YECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKH).

2. ChopMHPOBaHHOCTH IIETTOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH ¥ OOLIIECTBEHHOMN MPAKTHKH.

3. ['OTOBHOCTB M CIIOCOOHOCTH OOYUYAIOMIMXCS K CAMOPA3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHBALIUH
K 00y4YeHMIO U MO3HAHHIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M HOCTPOEHHUIO AajbHEHIIeH
WHAUBHUIYAJIbHOW TpaeKTOpuH o0pa3oBaHMs Ha 0a3e OPUEHTHPOBKU B Mupe npodeccuit u mpodheccuoHa b
HBIX MPENOYTEHHH, C yIeTOM yCTOWYMBBIX II03HABATEIbHBIX HHTEPECOB.

4. CpopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUEHMIO; YBA)XXKUTEJIBHOTO OTHOLIEHHWS K TPYAY,
HaJINYKE OIBITA YYaCTHsI B COLMAIBHO 3HAYMMOM TPY/IE.

5. YMeHHne KOHTPOIUPOBATh MPOLECC U PE3YIbTaT yUeOHOU U MaTeMaTUYECKON AESITETbHOCTH, KPUTUYHOCTh
MBIIJIEHHS, UHUIIMATUBA, HAXOYUBOCTb, aKTUBHOCTb IIPH PEILIEHUU MATEMAaTUYECKHX 3ajay.

6. ['OTOBHOCTB M CITIOCOOHOCTH BECTU AUAJIOT C IPYTMMH JOABMH U JOCTUTATh B HEM B3aUMOIIOHUMAaHMSL.
MeTanpeaMeTHBIMH Pe3yJIbTaTAMU U3yUYeHHUs MpeaMeTa «MaTemaTukay sBisercs GopMUpoBaHHE YHUBEP-
casibHbIX yueOHbIX Aeiicteuii (YVY ).

Pezynamuenvie YY/{

1. YMeHue caMoCTOATENBHO ONPEIeTIATh e 00yUeHUs, CTaBUTh U (POPMYJIMPOBATH HOBBIE 3a/1a4M B yueOe
Y T03HABATEIbHOMN NESTEIbHOCTH, PA3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH MO3HABATEILHOM /1€ TETLHOCTH.

2. YMeHHe CaMOCTOSITEIbHO IUIAHUPOBATh IyTHU JOCTHMXKEHUS LieNel, OCO3HAHHO BbIOMpaTh Hauboiee 3¢-
(exTHBHBIE CIIOCOOBI pelIeHNs YIeOHBIX U M03HABATEIbHbBIX 3a1a4.

3. YMeHHe COOTHOCUTb CBOM JEHCTBHUS C IJIAHUPYEMBIMH PE3YJIbTATAMHU, OCYLLECTBISATh KOHTPOJIb CBOEH
JESITeNbHOCTU B MPOLECCE TOCTUKEHUS PE3yJIbTaTa, ONPEAEATh CIOCOObI ASHCTBUN B paMKax MpPEeAIOKEH-
HBIX YCJIOBHUH M TpeOOBaHMH, KOPPEKTHUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C M3MEHSIOUICHCS CUTYaIl-
enl.

4. YMeHue OLleHUBaTh IPAaBUIBHOCTD BBITIOJIHEHUs y4eOHOU 3a7auk, COOCTBEHHBIE BO3MOKHOCTH €€ pelle-
HUSL.

Ho3nasamenvnvie YY/1



5. YMeHue ompenensaTh MOHATHS, CO3aBaTh OOOOIIEHHS, yCTAaHABIUBATH AHAJIOTHH, KIAcCH(UIIMPOBATH,
CaMOCTOSITETILHO BBIOMpPATh OCHOBAHHMA W KPHUTEPUU IS KIACCU(PHKAINK, YCTAHABIMBATh HPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYXACHUE, yMO3AKIIOUeHHE (MHIYKTUBHOE, I1eIyKTUBHOE, 110
aHAJIOTHH) | JETIaTh BHIBOBI.

6. YMeHue co3aaBath, MIPUMEHATHh U MPEOOPa30BBIBATh 3HAKH U CHMBOJIBI, MOJIEIH U CXEMbI JUIS PEIICHHUS
y4eOHBIX U MMO3HABATENBHBIX 3a7a4, HAXOJUTh B TEKCTE TpeOyeMyro HHPOpMaLHio (B COOTBETCTBUH C LIETIs-
MH CBOEH JeSITENHHOCTH).

7. YMeHue HaxOAWTh B PA3IMUYHBIX HUCTOYHHUKAX MH(OpPMAINIO, HEOOXOIUMYIO JIJIsl pelIeHUs] MaTeMaTuyie-
CKUX NPOOJIEM, W MPEACTAaBIATh €€ B MOHATHON (opMe, MPUHUMATH pPEIlCHHE B YCIOBHUIX HEMOJIHOM MU
M30BITOYHOHN, TOYHOM MM BEPOSTHOCTHOW HH(MOPMAITHH.

8. YMeHune NOHMMATh U HCIIOIb30BaTh MATEMAaTHUECKUE CPE/ICTBA HATTIAAHOCTU (U€PTEXH, TaOIHIIBI, CXEMBI
U JIp.) UL WUTIOCTPALMK, HHTEPIIPETAIH, apTyMEHTAIIHH.

9. YMmeHue BbIJIBUI'aTb T'HIIOTE3bI ITPU PCIICHUHN 3aJa4U U IOHUMATb HCOGXOILI/IMOCTB HX IIPOBCPKHU,

Kommynuxamuenvte YY/|
10. YMmeHue OpraHu3oBBIBATh y4eOHOE COTPYJHMYECTBO M COBMECTHYIO JEATEIBHOCTh C y4YUTEIeM U
CBEpCTHHKAMU; PadOTaTh MHAWBUAYAILHO U B IPYIINE: HAXOAUTH 00Iee pelieHHe U pa3pemaTh KOH(IUKTHI
Ha OCHOBE COTJIACOBAHMs MO3HMIMH U ydeTa MHTEpecOB; (pOpPMyIHpOBATh, ApTYMEHTHPOBATh U OTCTaHBATh
CBOE MHEHHUE.
11. YMeHne 0co3HaHHO MCIIOJIB30BATh PEUYEBBIE CPENCTBA B COOTBETCTBHM C 3ajjaueil KOMMYHMKAIMM JJIs
BBIPA)KEHUS] CBOMX YYBCTB, MBICIICH M MOTPEOHOCTEH IS IIIAHUPOBAHKS M PETYJISILIUU CBOCH JIESITeIbHOCTH;
BJIa/ICHUE YCTHOW U MUCbMEHHOMN PeUbl0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO.
12. ®opmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B O0JIACTH UCTIOJIBb30BAaHHSI HHPOPMALIMOHHO-
KOMMYHHUKAITMOHHBIX TexHosorui (nanee — MKT).

IIpenmeTHbIE pe3ybTaThl

Pa3nenst BrIlTyCKHUMK Hay4HTCS

Apupmemuxa * IOHUMATh OCOOEHHOCTH JIECSITUYHOMN CUCTEMBI CUHUCIICHUS;
* UCIIOJIb30BATh HOHATHS, CBS3aHHBIC C JEIMMOCTHIO HATypalbHBIX YH-
cel,

* BBIPaXaTh YMCJIa B SKBUBAJIECHTHBIX ()opMax, BbIOMpas Haubosee mosu-
XOJIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYalluH;

* CpaBHUBATh U yNOPI0YUBATH PALIMOHAIIBHBIE YUCIIA;

* BBIIIOJIHATD BBIUUCIICHUS C PALIMOHAIBHBIMY YUCIIAMH, COYETask YCTHBIC
Y IMCbMEHHBIE IPUEMBI BBIYNCIICHUHN, IPUMEHSATH KAJIBKYJISATOD;

* MCIIOJIB30BAThH MOHATHS U YMEHMs, CBA3aHHbIE C MPOLIEHTAMU, B XOE
pelIeHNs] MaTEMaTUYECKHX 3a/1ad U 3a/1a4 U3 CMEKHBIX NIPEIMETOB, BbI-
MOJIHATH HE CJIOKHBIEC IPAKTUUECKUE PACUETHI;

* QHAJTU3UPOBATh TPAGUKK 3aBUCUMOCTEN MEXly BEJIMUMHAMH (paccTo-
sIHUE, BpeMsl; TeMIieparypa U T. II.)

Yucnosvle u OykeenHvie 8bipa- BBINIOJHATH ONEPALIMU C YUCIOBBIMH BBIPAKEHUSIMU;

JHcenust. Ypasuenus * BBINOJHATH MNpeoOpa3oBaHMsi OyKBEHHBIX BBIPAKEHHUH (PacKpbITHE
CKOOOK, MPUBEICHNE TTOI00HBIX CIIaraeMbIX);

* pemiaTh JIMHEWHbIE ypaBHEHHUS, PEIaTh TEKCTOBBIC 3a7audl anreopau-
YECKUM METOOM.

Haenaouasa ceomempus pacro3HaBaTh Ha 4epTeXkax, pUCYHKAX, MOJEISIX U B OKPYXKAIOIIEM MU-
pe IUIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI U UX 3JIe-
MEHTBI;

* CTPOUTH YIUIBL, ONIPEAEIATh UX I'PAaLyCHYIO MEDY;

* pacro3HaBaTh U U300pakaTh

pa3BEPTKU KyOa, NPsSMOYTOJILHOIO Mapasliesienunea, NpaBuIbHON MH-
pamMubl, LAIUMHIPA U KOHYCA;

* ONpENeNATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpBI, TUHEHHBIE
pa3Mepsl camoi GUTYpPBI B HA000POT;

* BBIUUCJIATH 00BEM NMPSIMOYTOJIBHOTO MapajuIesienunea 1 Kyoa.

Onemenmol cmamucmuku, 6epo- HCIIOJIL30BaTh HpOCTCI\/'IIHI/Ie CITIOCOOBI MMpeACTaBJICHUA U aHAJIM3a CTaTH-
AMHOCMU. KOM6uHam0prl€ 3a- CTHYCCKHUX JaHHBIX,




oavu

* pemaTh KOMOMHATOPHBIC 3a/1a4d Ha HAXOXJICHUE KOJIMYECTBA OOBEK-
TOB WJIM KOMOWHAIIHIA.

Aneebpauueckue vipasxiceHus

ONEPUPOBATh MOHATHIMH «TOXKJECTBO», «TOXIECTBEHHOE Mpeodpaso-
BaHHUE», pellaTh 3a7auu, cojepxaliue OyKBeHHbIE JJaHHbIE; paboTaTh ¢
dhopmynamu;

* BBINOJIHATH IMPEOOpa30BaHUsl BBIPAKEHHUM, COAEPIKAIIUX CTENEHU C
LIEJIBIMU TI0KA3aTeNsIMU U KBaJApaTHbIE KOPHU;

* BBINIOJHATH TOXKIECCTBEHHbIE MPEOOpPa30BaHMs PAlMOHAIBHBIX BbIpa-
JKCHHWI Ha OCHOBE IPaBWJI JICWCTBUN HaJ] MHOTOWICHAMH M anreOpande-
CKUMU ApO0sIMU;

* BBIIOJIHATH Pa3JI0KEHUE MHOTOWIEHOB HA MHOKUTEIIN.

Ypasuenus

pelaTh OCHOBHBIE BUblI PAllMOHAJIBHBIX YPAaBHEHUI ¢ OAHOW NEpEeMeH-
HOH, CUCTEMBI JBYX YPaBHEHUH C IByMs [I€PEMEHHBIMU;

* IOHUMAaTh YPaBHEHUE KaK BAXXKHEUILYI0 MAaTEMaTHUYECKYIO0 MOJENb IS
OMUCAaHUSI U U3YYEHHUS Pa3HOOOpa3HBIX pPEATbHBIX CHUTYyallWid, peuaTh
TEKCTOBBIC 33J]a4l ANreOpanvdecKiuM METOJIOM;

* IPUMEHSATH rpaduuecKue MpeACTaBICHHUs Ul UCCIICAOBAaHHS ypaBHe-
HUMW, ACCIENOBAaHUA U PEUICHUS CHCTEM YPAaBHEHHH C ABYMs IIEPEMEH-
HBIMU.

Hepasencmesa

MOHMMAaTh U NPUMEHITb TEPMHUHOJIOTHIO U CHUMBOJMKY, CBSI3aHHBIE C
OTHOLLIEHUEM HEpaBEHCTBA, CBONCTBA YMCIIOBBIX HEPABEHCTB;

pelaTh JTMHENHHbIE HEPABEHCTBA C OJHOM NMEpPEeMEHHOM M MX CUCTEMBI,
pelaTh KBaJpaTHhIE HEPABEHCTBA C OMOPOM Ha rpaduyecKue mpeacTaB-
JICHUS,

* MPUMEHATH alapaT HEPABEHCTB JUIs pEelIeHUs 3a7ad U3 Pa3IuuyHbIX
pa3zenoB Kypcea.

Yucnoswvle MHOICECMBA

NOHUMAThb TCPMHUHOJIOTUIO U CUMBOJIUKY, CBS3aHHBIC C IIOHATHCM MHO-
JKCCTBA, BBINIOJHATL OIICpallvi HaZl MHOKCCTBAMU;

¢ UCIIOJIb30BATh HAYAJIbHBIC MPCACTABJICHUA O MHOXKCCTBC JIeCTBUTEIIb-
HbIX YHCCII.

Qyuxyuu

MOHUMATh U HMCIIOJIb30BaTh ()YHKIIMOHAIBHBIC OHSATHS U SI3bIK (TEPMH-
HBI, CHMBOJINYE€CKHE 0003HAUCHHUS);

* CTPOUTH TPapUKHU DIIEMEHTAPHBIX (DYHKIIMH; MCCIIE0BAaTh CBOWCTBA
YHCIIOBBIX (DYHKIIMH HA OCHOBE U3yYCHUsI TOBEACHUS UX TPA(UKOB;

* MMOHUMATh (PYHKIIMIO KaK BAKHEHIIYI0 MAaTeMAaTHYCCKYIO MOJCIb IS
OMUCaHKs MPOLIECCOB U SIBICHUI OKPYKAIOIIEr0 MHUpA, MPHUMEHSTH
(GYHKIIMOHATBHBIN SI3BIK JJISl OMIMCAHUSI M UCCIICIOBAHMS 3aBUCUMOCTEN
MEXKAY QU3NYCCKUMHU BEITMYHMHAMH.

Yucnoswvie nociedosameibHOCmi

MIOHUMaTh U HCHOJb30BaTh SI3BIK IIOCIIEOBATENLHOCTEH (TEPMMUHBI,
CUMBOJINYECKHE 0003HAYCHHUS);

* IPUMEHATH (POPMYJIBI, CBSI3aHHBIE C apu(METUIECKON U reoMeTpHuye-
CKOM mporpeccuei, u anmapar, cOpMHPOBAHHBINA NPU W3YYEHHUH JIPY-
IHX pa3/esoB Kypca, K PElIeHHIO 3a/1ad, B TOM YHCJIe ¢ KOHTEKCTOM M3
pEeaIbHOM KU3HHU.

Onucamenvhas cmamucmuxa

HUCIIOJIb30BATh HpOCTCfIH.IPIC CITOCOOBI NpeACTAaBJICHUA U aHAJIN3a CTaTHU-
CTUYCCKHUX JaHHBIX.

Cnyuatinvie cobbimus u 6eposim-
HOCMb

HaXOJUTh OTHOCHUTENIFHYIO YacCTOTY U BEPOSATHOCTH CIIy4ailHOTO COOBI-
THS.

Kombunamopuka

permaTth KOMOWHATOPHBIE 3a/1aud HAa HAXOXJICHUE uncia 00bEKTOB WIH
KOMOMWHAIINHA.

Haznsaonas ceomempus

pacrno3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJIENIAX U B OKPYXKAIOIEM MU-
pe MJIOCKUE U IPOCTPAHCTBEHHBIE T€OMETPUUECKHE (QUTYPBI;
*pacro3HaBaTh pa3BEPTKM KyOa, MPSMOYTOJIBHOTO Mapasulesenurnena,
MIPaBUIBHOM MUpPAaMU/IBI, IIMITHHIPA U KOHYCA;

*CTPOUTH PA3BEPTKHU KyOa U MPSIMOYTOJIBHOTO Mapajulesenunenia;




*OIPENIeNSTh M0 JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYpHI JTHHEHHBIC
pa3Mepsl camoi GUTYpPBI B HA000POT;
*BBIYUCIIATH 00BEM NMPSMOYTOJIBHOTO Mapajlieenumne/a.

Teomempuueckue gucypuot

MOJIb30BATHCS SI3BIKOM T€OMETPUU JUTSL OTIMCAHHS MPEIMETOB OKPYXKa-
OLLEro MUPa U UX B3aUMHOTO PACIOJIOKEHUS;

* pacmo3HaBaTh U M300pa’kaTh Ha YEPTEKaxX M PUCYHKaX reoMeTpuye-
ckue QUTYpHI ¥ UX KOH(HUTYypaIyw;

* HAXOJUTb 3HAYCHHUS JUIMH JTMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOILIE-
HUs, rpafycHyto Mepy yrioB ot 0 no 1800/, npuMeHss onpeneiaeHus,
CBOWCTBA M MpPU3HAKU QUTYpP U MX DIEMEHTOB, OTHOWEHHs (uryp (pa-
BEHCTBO, 1101001e, CHMMETPHH, TIOBOPOT, NAapaJUIeIbHBINA IepeHOC);

¢ OHepUupoBaThb C HAYaJIbHBIMU IMOHATHUSAMU TPUTOHOMCTPHHU M BBIIIOJI-
HATH 3JIEMEHTApHBIE ONepaly HaJl GYHKIHUAMHU yTIIOB;

* pelaTh 3aJ1a4u Ha JJOKa3aTelbCTBO, ONUPAsACh HA U3yUYEHHbIE CBOMCTBA
(Guryp ¥ OTHOLIEHUI MEXy HUMU U MPUMEHSISI U3y4YE€HHBIE METO/IbI J0-
Ka3aTellbCTB;

* pemiath HECJIOXHbIE 3a7a4ll Ha MMOCTPOCHHE, MPHUMEHSSI OCHOBHBIC ajl-
TOPUTMBI IOCTPOCHUS C TOMOILBIO IUPKYJIIS U JTMHEHKY;

* pemaTh NPOCTEHIINe INIAHUMETPUIECKUE 3a/1aUH.

H3M€p€HM€ ceomempuveckux
6eJIUYUH

HCIIOJIb30BaTh CBOMCTBA M3MEPEHUs [UIMH, IUIOIIAJAEH U YIJIOB MPH pe-
LIIEHUM 3a]a4 Ha HaXOKJIEHWE [UIMHBI OTPEe3Ka, UIMHBI OKPY>KHOCTH,
JUINHBI 1yTH OKPYKHOCTH, IPayCHON MEpHI yIia;

* BBIYUCIIATH IUIOIIAAN TPEYTOJIbHUKOB, IPSAMOYTOJIbHUKOB, Iapasuieso-
IpaMMOB, TparneLuii, KpyroB 1 CEKTOPOB;

* BBIUUCIIATH JUIMHY OKPY>KHOCTH, JUIMHY 1yTU OKPY>KHOCTH;

* BBIUUCJIATH JJIMHBI JUHEHHBIX 3JIEMEHTOB QUIYp U UX YIJIbI, UCIOJIb-
3ys1 (POPMYIIBI JITUHBI OKPYXXHOCTH M JUTMHBI IyTH OKPYXHOCTH, (hopMy-
JIBI TUTOIIAICH Uryp;

* pemaTh 3a/1a4d Ha JI0Ka3aTeIbCTBO C UCMOIb30BaHUEM (POPMYII IITHHEI
OKPY>KHOCTH U JJTMHBI TYyT'H OKPYKHOCTH, (hopMyI miomianeit puryp;

* pelaTh NPaKTUYECKUE 3a]1a4H, CBSI3aHHbIE C HAXOKICHUEM T'€OMETpH-
YECKHX BEJIMYMH (MCIIOJIB3Ys IPH HEOOXOAUMOCTH CIIPABOYHUKHU U
TEXHUYECKHE CPE/ICTBA).

Koopounamut BBIYMCIIATH JJIMHY OTpE3Ka M0 KOOPJMHATaM €ro KOHIIOB; BBIUHCIATH
KOOPJMHAThI CepeANHbBI OTPE3Ka;
* UCIIOJIb30BaTh KOOPIUHATHBIM METOJ Ul U3Y4YEHUs] CBOUCTB MPSAMBIX
U OKPY>KHOCTEH.

Bexmopui * OIIEPUPOBATh C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTb JIByX BEKTO-

POB, 3a/laHHBIX T'€OMETPUYECKH, HAXOAUTH BEKTOP, PABHBIN IPOU3BEIC-
HUIO 33JJaHHOI0 BEKTOPA Ha YUCIIO;

* HaXOJUThb [UIA BEKTOPOB, 3aJaHHBIX KOOpPAMHATaMU: JIJIMHY BEKTOpA,
KOOPJMHATBI CyMMBI M Pa3HOCTH JBYX U 0ojiee BEKTOPOB, KOOPAWHATHI
IIPOM3BE/ICHUS BEKTOPA Ha YUCIIO, IPUMEHSS IIPU HEOOXOAUMOCTH COYe-
TaTEJIbHBIN, IEPEMECTUTEIIbHBIN U PACIIPEAETUTEIbHBINA 3aKOHBI;

* BBIYUCIIATH CKAJIPHOE IPOU3BENECHUE BEKTOPOB, HAXOAUTH YTOJI MEX-
Jly BEKTOPaMH, YCTaHABIMBATh NEPIECHANKYIIIPHOCTD MPAMBIX.

Conep:xanue yueOHOro npeamera «MareMaTHKa)

Hamypanvnusie uucna.

5 kaacc. MaremaTHnka

Psan narypansubix uncen. Lugpsl. [Jecatuunas 3anuck HatypaibHbIX yucen. Otpe3ok. Ilnockocts. [psmas.
Jlyu. llIxana. KoopaunatHeliii 1yd. CpaBHEHUE HaTypaibHbIX yucell. CloxKeHHe U BEIUNTaHHE HAaTypaJIbHbIX

YHCCII.

Cnosicenue u epluumanue HamypajilbHblX HUcCel.




Crnoxenune HaTypaiabHBIX yncen. CBoMCTBa cloXeHus. Beruntanue HaTypanbHbIX yuces. YncioBsie 1 OyK-
BEHHBIC BEIpakeHUs. Dopmynel. YpaBaeHne. Yroi. O6o3HaueHne yriioB. Buasl yriios. M3smepenue yrios.
Mmuoroyronsauky. PaBabie ¢purypsl. Tpeyronsauk u ero Buasl. [Ipsmoyronsauk. Ock cHUMMeETpUN QUTYPBHI.
Ymnoowcenue u 0enenue namypanvuvix uucen.

YMuoxenue. [lepemecturensHoe cBOMCTBO yMHO)EHHsI. COoUeTaTeIbHOE U pacipeieIuTeNIbHOE CBOMCTBA
yMHOXxkeHus. [lenenue. [lenenue ¢ ocrarkoM. CTeNeHb YUCia C HaTypaJIbHBIM MokazateseM. [lmomans.
[Tnomane npsimoyronsuuka. [Ipsimoyroneusiii napamienenunen. [lupamuaa. O6beM npsiMOYroJbHOTO Ta-
pamnenenunena. KombunaropHsie 3a1aum.

OobvikHOoGEHHbIE OpOOU.

[Tonsitue 0ObIKHOBEHHOM NpoOu. [IpaBribHbIE U HeNMpaBWIbHBIC qpodu. CpaBHeHHE Apodeii. CroxkeHune u
BBIUYUTAHUE IpOoOeli C OIMHAKOBBIMH 3HaMeHaTe sIMU. [[poOu 1 nenenre HaTypanbHbIX yncen. CMenIaHHbIe
qucia.

JHecsituanbie ApoOH.

[IpencraBnenue o necATUUHBIX Apo0six. CpaBHEHUE NECATUUHBIX Apobei. Okpyrinenue yucen. [Ipukunku.
CrnosxeHue 1 BbIYUTAHUE JIECATUYHBIX ApoOer. YMHOXKEHUE AeCITUYHBIX Ipobeil. Jlenienne 1ecaTHYHbIX
npobeii. Cpennee apudmernueckoe. CpenHee 3HaueHUe BenuauHbL. [IporienTel. HaxoxieHne mpoieHToB OT
yucia. HaxoxeHre ynciia rno ero npoueHTaM.

[ToBTOpeHue u cucremMaru3anus yaeOHOTO MaTepuaa.

6 x1acc. MaremaTnka
Jenumocmo HamypanipbHbIX Yucen.
Henutenu u kpatuele. [IpusHaku nenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. [IpocThie 1 cocTaBHBIE YHCTA.
HaunGonpmmii o0mmii nenmrenb. Haumenbiee od1iee kpaTHOE.
Ooviknoeennsie poou.
OcHoBHOe cBoMicTBO pobu. Cokparienue apodeit. [IpuBenenne apodeii k oOiemy 3nameHateno. CpaBHe-
Hue npoOeit. CrioxkeHue U BbIUUTaHUE IpoOei ¢ pa3HbIMH 3HaMEeHaTeIsIMU. Y MHOXeHue 1pobeid. Haxoxe-
HUe qpoOu ot uucia. Bzaumuo oOpatHsle uncina. [lenenue apodeit. Haxoxxaenue ymcia 1o 3Ha4€HUIO €ro
npobu. [IpeobpazoBanue 0OBIKHOBEHHBIX IpO0Eii B ecsaTHUHBIE. beckoHeUHbIe epruoInYecKre IeCaTHY-
HbIe 1poOu. JlecsaTnuHOoe NpHOIMKEHNE OOBIKHOBEHHOU IPOOH.
OTHOLIEHNS U TPONOPLIMH.
Otnowmenus. [ponopuun. [IponienTHOE OTHOIIEHHE ABYX uucen. [Ipsimas u oOpaTHas MPONMOPIHOHATBHBIE
3aBUCUMOCTH. JleneHue ymucia B JaHHOM OTHoIeHuH. MacmTald. OKpy>KHOCTb U Kpyr. J[JIMHa OKPY>KHOCTH.
[Mnomane kpyra. Humunap. Konyc. Ilap. Junarpammel. CinyyaiiHble coObITusi. BeposTHOCTH ciy4ailHOTO
COOBITHSI.
Payuonanvuvie uucna u oeiicmeus Hao HUMU.
ITonoxxurensHble U oTpuuaTenbHele uyncia. Koopaunaraas npsmas. Llensle uncia. PanmonansHble uucia.
Monyns uncna. CpaBHeHHE palMOHANBHBIX yucel. ClokeHne palvoHaIbHbIX yncesl. CBOWCTBA CI0XKEHUS
palMOHAJIBHBIX YHCENl. YMHOXKEHUE pallMOHAIbHBIX uncesl. CBOMCTBA YMHOXKEHMS PAllMOHAIBHBIX YHUCEI.
Koadduument. PacrpenenurensHoe CBOHCTBO yMHOXKeHUS. JleleHHME palMOHANbHBIX 4YHcel. Pemienue
ypaBHeHHMI1. PelieHne 3a1a4 ¢ TOMOIIbIO YPaBHEHU.
Apudmernueckue IeHCTBUS C pallMOHATBHBIMU yucIaMu. CBOMCTBA CIIOKEHHS U YMHOXXEHHS PallOHAIb-
HbeIX yucen. llepnenauxynspusie npsmbie. OceBas U LEHTpajbHass cUMMeTpuH. [lapannenbHble npsMble.
Koopaunarnas mnockocts. ['paduku.
Iloemopenue u cucmemamusayus yuedéno20 mamepuana.

7 xkiace. I'eomerpus
Ilpocmeiiwue zeomempuueckue gucypot u ux céoricmaea.
Touku u npsimeie. OTpe3ok u ero juymmHa. JIyd. Yron. M3mepenune yrnos. CMexHbIE 1 BEPTUKAJIBHBIE YIIIbI.
[lepnenaukynsipHbIE NpsIMblE. AKCUOMBI.
Tpeyzonvnuxu.
PaBuble TpeyronbHukH. BricoTa, Mmeauana, OuccekTpuca TpeyroibHUKa. IlepBblil 1 BTOpOM Nmpu3HaKu pa-
BEHCTBA TPEYroJbHUKOB. PaBHOOENpEHHBIN TPEyrojabHUK M €ro cBoiictBa. Ilpu3Haku paBHOOEAPEHHOTrO
TpeyroibHUKa. TpeTnil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB. TE€OpEMEI.
Ilapannensvnoie npamvie. Cymma y2noe mpeyzoivHuKa.
[Tapannensubie npsimbie. [Ipu3Haku napamiensHocTH NpsiMbIX .CBOMCTBA mapasuienbHbIX NpsiMbix. CymMma
YIJIOB TpeyroiibHUKa. [IpsMoyronsHbiil TpeyronbHuK. CBOKWCTBA MPSMOYTOJIBHOTO TPEYTOJIbHHUKA.
Okpyscnocmo u kpye. I'eomempuueckue nocmpoenus.



I'eomerpuueckoe mMecto Touek. OKpyKHOCTh U Kpyr. HekoTopeie cBoiicTBa OokpykHocTH. KacaTenmpHas K
oKpy>kHOCTH. OTIMCaHHAs U BIUCAHHAS OKPY>KHOCTH TPEYTOJIbHUKA.

3amaun Ha mocTpoeHne. MeTo 1 reOMeTPHYECKIX MECT TOUEK B 3a7a4ax Ha MOCTPOCHHUE.

Ob00uienue u cucmemamu3zayusa 3HAHUWI YYAUIUXCA.

8 kiacc. Aareopa
Payuonanvnvie eviparcenus.
Panmonanbubie 1po6u. OCHOBHOE CBOMCTBO pallMOHANBHOM apo6u. CliojkeHre U BBIYUTAHUE PAllMOHATIBHBIX
apo0eit ¢ OMMHAKOBBIMU 3HaMeHaTesiIMU. CIIOKeHHE U BBIUNTAHNE PALIMOHAIBHBIX Apo0eil ¢ pa3HbIMU 3HA-
MEHATeISIMA. YMHOXKCHHE W JICJICHHE pallMoOHAIBHBIX OpooOeil. Bo3BeneHune panuoHanbHON ApoOU B CTe-
neHb. ToXIeCTBEHHBIE TpeoOpa3oBaHUs paAIllMOHATIBHBIX BBhIpaKeHUH. PaBHOCWIBHBIC ypaBHEeHHs. Parmo-
HaJbHbIE ypaBHEeHUsA. CTENeHb ¢ LEJIbIM OTPULATENIBHBIM MoKa3aTeraeM. CBOMCTBA CTENEHU C LENbIM [OKa-
3areneM. OyHKIHS y=K/X U €€ TpaduK.
Keaopammnuie kopnu. /leiicmeumesnibHule uucaa.
Oynkuus y=x2u ee rpaduk. Kpagparasie kopHu. ApupMeTHIecKHii KBaJpaTHbIA KOpeHb. MHOXECTBO U €ro
anemenThl. [TogmMHoxkecTBo. Oneparuu Hajx MHOKecTBamu. UuciioBeie MHOXKecTBa. CBolcTBaapupmMeTrnye-
CKOTO KBaJpaTHOro KOpHs. ToKIeCTBEHHbIE MpeoOpa3oBaHMsl BHIPAKEHUH, COAEpKAIIUX apUPMETHIECKUE
KBaJpaTHble KOpHU. DyHKLUA y=\/x u ee rpaduk.
Keaopammnuie ypasnenus.
KBanpaTtuble ypaBHeHus. PelieHue HENOJIHBIX KBaApaTHBIX ypaBHeHHH. dDopmyna KOpHEHW KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. KBampaTHeiii TpexuneH. Pemienne ypaBHEHHH, CBOIAIIMXCS K KBaJgpaTHBIM
ypaBHEHUsIM. PenieHrie ypaBHEHHI METOOM 3aMEHBbI IEPEMEHHOM. PallnoHanpHble ypaBHEHUs KaK MaTeMa-
TUYECKUE MOJEIU pealbHbIX CUTYyalUH.
Iloemopenue u cucmemamusayus yuedno20 mamepuana.

8 knacc. I'eomerpus
YemuvipexyzonvHuku.
YerbipexyroapHUK U ero aneMmeHtsl. [lapamnenorpamm. CoiicTBa mapamienorpamma. Ilpusnaku napane-
norpamma. Heobxooumo u docmamouno. llpsmoyronsauk. Pom6. KBaapar. CpenHsisi TMHUS TPEYroJbHHKA.
Tpaneuus. LlenrpanbHblie v BnucaHHble yriibl. OnucaHHasi U BIMCAaHHASI OKPYKHOCTHU YEThIPEXyTrOJIbHUKA.
Ilooobue mpeyzonvuukos.
Teopema ®aneca. Teopema 0 MPOMOPUUOHATBHBIX O0Tpe3kax. [1og00HbIe TpeyrosbHUKH. [IepBbIil MpU3HaAK
moIo0ust TpeyroJdbHUKOB. Teopema Menenas. Teopema [Imonemes. BTopoit M TpeTuil pHU3HAKU MOT00HS
TPEYrOJIBHUKOB. [Ipsamas Junepa.
Pewenue npamoyzonvnvix mpeyzoibHUKO8.
MeTtpHuueckue COOTHOIIEHHS B NMPSIMOYToJIbHOM TpeyroibHuke. Teopema Iludaropa. Tpuronomerpuueckue
(GYHKLIMHU OCTPOTO yIJla MPsIMOYTOJIbHOTO TPEYTroJibHUKA. Pelenne npsmMoyroabHbIX TPEyroJIbHUKOB.
Mmuozoyzonvnuxu. Ilnouiade mnozoyzonvnuka.
Mmuoroyronbauku. [lonarue miuomaaun MHoroyrosnbHuka. [lnomane npsmoyronasHuka. [lnomane napanme-
norpamma. [lnomans tpeyronpHuka. Ilnomane tpaneumu. Pagnococmaeénennvie u pagnosenuxkue MHoO20-
yeonvHuxu. Teopema Yegol.
Iloemopenue u cucmemamu3zayus yuedénozo mamepuana.

9 kaacc. Aaredpa
Hepagencmesa.
UYucnossle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPaBeHCTB. CII0XKEHHE U YMHOKEHUE YHUCIIOBBIX
HepaBeHCTB. OlieHMBaHME 3HAa4YeHMs BblpaxkeHus. HepaBeHcTBa ¢ omHOM mepemeHHON. UncnoBsle mpome-
KyTKH. CHCTEMBI TMHEWHBIX HEPABEHCTB C OJHON IEPEMEHHOM.
Keaopamuunasa ¢pynxyus.
IToBropenue u pacimupenue ceaeHuil o ynknuu. CpoiictBa QyHknuu. Kak noctpouts rpaduk GpyHkuun
v=kf{x), ecnu u3Becten rpadux ¢pyukipu y=f(x). Kak moctpouts rpaduku dynkumii y=Ff(x)+b u y=f(x+a),
ecan u3BecteH rpaduk dynkumu Y=f(x). KBanpatnunas ¢pynkuus, ee rpaduk u cBoiictBa. Pemienue kBaj-
paTHbIX HepaBeHCTB. CUCTEMBbl ypaBHEHUIl ¢ ByMs IepeMeHHbIMU. PelieHue 3agad ¢ NOMOIIBI CUCTEM
YpaBHEHUH BTOPOM CTEIICHH.
Inemenmol NPUKAAOHOT MAMEMAMUKH.
MaremaTtnueckoe monenupoBanue. IIporentasie pacuersl. [Ipubnmxennsie BeruuciaeHus. OCHOBHBIE ITpa-
BIJIa KOMOMHATOPUKH. YacToTa U BEpOATHOCTH CilydaitHOro coObITHs. Kitlaccmueckoe omnpeseneHne BeposiT-
HOcTH. HauanbHble CBEIEHUS O CTAaTUCTHKE.



Yucnoesvie nociedosamenbHoCmu.

YucnoBsle mocnenoBaTenbHOCTH. Apudmerndeckas nporpeccus. CymMMa mepBbIX N WiICHOB apupmeTnye-
cKoii mporpeccuu. I'eomerpuueckas nporpeccusi. Cymma MepBBIX N YIEHOB I€OMETPUYECKOM MPOrPEecCHH.
CyMmMma OeCKOHEUHOU TreOMEeTPUIECKOM POrpecCH, Y KoTopoit /g/< 1.

Ilogmopenue u cucmemamu3zayus yueono2o mamepuana.

9 kiaacc. I'eomerpusi.
Pewenue mpeyzonbHukos.
Cunyc, KocuHyc, TaHreHc ¥ koTaHreHc yria ot 0o 10 180 o. Teopema xkocunycoB. Teopema cunycos. Pere-
HUE TPEYroJbHUKOB. DOPMYIIbI U1l HAXOKICHMS IUIOLIAIN TPEYTrOJbHUKA.
Ilpasunvnvie mnozoy2onvHuKuU.
[IpaBunbHBIE MHOTOYTOJIBHUKH B X CBOMCTBA. [{nmuHa okpyxHOCTH. [Inomane kpyra.
/Jlexapmoebt KOOpOUHAMBL HA NIOCKOCMU.
Paccrosine Mexy 1ByMsl TOUKaMU C 3alaHHBIMU KoopArHaTaMu. KoopinHaThl cepeIuHbl 0Tpe3ka. Y paB-
HeHUe QUrypsl. Y paBHEHHE OKPYKHOCTH. Y paBHEHUE NPAMOU. YTII0OBOM KOA(D(GUIIUEHT MPSIMOH.
Bexmoput.
[Tonsitue BekTopa. KoopauHate! BekTopa. CiiokeHHe U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha YuC-
10. CkaJsIpHOE IPOU3BEICHUE BEKTOPOB.
TI'eomempuueckue npeodpazosanus.
JHBmwxenue (nepemerienue) ¢purypsl. [lapamnensHslii nepenoc. OceBast M LeHTpasibHas cuMMmeTpud. [1oBo-
pot. l'omoretus. [Togobue duryp.
Iloemopenue u cucmemamusayus yuedono2o mamepuana.

TPEBOBAHMS K MATEMATHUYECKOM ITOAIOTOBKE YUAILIMXCS

B xoje mpenonaBanus MaTeMaTHKHU B 5 Kiacce, paboThl HaJl (OPMUPOBAHUEM y OOYJAFOIIUXCS TIe-
PCUHUCIICHHBIX B POrpaMMe 3HAHUN U YMEHHI ClIeyeT 00paliath BHUMaHHUE Ha TO, YTOOBI OHU OBJIaJIe-
BaJIM YMEHUSIMU 00111ey4e0HOro Xapakrepa, pa3HoO0pa3HbIMU CIIOCO0AMU JIEATENBHOCTH, IPHOOpETaIu
OTIBIT:

e TUIAHUPOBAHMS W OCYIICCTBJICHHUS aJTOPUTMUUYECKOU JESITEIBHOCTH, BBIMOJTHEHUS 3aJaHHBIX U
KOHCTPYMPOBAHHUS HOBBIX aJITOPUTMOB;

e peleHust pa3HOOOpa3HBIX KIJIACCOB 3aJad M3 Pa3UYHBIX pa3/esioB Kypca, B TOM YHCIE 3aaad,
TpeOYIOUINX MOKCKA MMYTH U CIIOCOOOB pPEIICHHUS,

e  WCCJIEIOBATEIbCKON NEATEIIbHOCTH, PA3BUTHS UCH, MIPOBEIECHUS IKCIIEPUMEHTOB, 0000IICHMS,
MMOCTaHOBKH U ()OPMYIHMPOBAHUS HOBBIX 3a]1a4;

e SICHOTO, TOYHOTO, TPAMOTHOTO HM3JIOK€HUSI CBOMX MBICJICH B YCTHOW M MUCHMEHHON peyH, uc-
MOJIb30BAHUS PA3JIMUHBIX S3BIKOB MAaTEMAaTHUKH (CIOBECHOTO, CHMBOJIMYECKOT0, TpaduuecKkoro),
CBOOOJTHOTO TIEpexoja C OJHOTO sI3bIKa Ha APYToW IS WUTFOCTPAIMH, WHTEPIPETAIH, apry-
MCHTAIIUU M T0KA3aTelIbCTBA;

e TIPOBEICHMS JOKA3aTEIbHBIX PACCYXKIECHUU, apryMEHTAIluH, BBIIBMKEHUS THIOTE3 U UX 000c-
HOBaHWUSI,

e TIOWCKA, CHCTEMAaTHU3alliH, aHaJIn3a W KiacCUUKaIMu WH()OpMAIMU, UCIIOIH30BaHUS Pa3HOO0-
pa3HbIX MH()OPMAIMOHHBIX MCTOYHHKOB, BKJIIOYAs Y4eOHYIO U CIIPAaBOYHYIO JIUTEPATYpPy, CO-
BpeMEHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHH.

JIMYHOCTHBIE, METAIIPEJMETHBIE, ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA KYPCA
[Tporpamma obecrieurBaeT JOCTHXKEHUE OOYYarOIIMMUCS CIEAYIOUINX JIMYHOCTHBIX, MeETanpes-
METHBIX U NIPEIMETHBIX PE3YyJIbTATOB.
JIM4HOCTHBIE PE3YNILTATHI

JIMYHOCTHBIMPE3YIbTATOM HM3YyUYEHMs IMpeaMeTa sBJseTcs (GOPMHPOBAHUE CIEAYIONIMX YMEHMHA U Ka-
YECTB:
e YyscTBO ropaoctu 3a cBoro Poauny, poccuiickuii Hapoa U uctoputo Pocenn;
e (Oco3HaHUE pOJIM CBOEH CTpaHbl B MUPOBOM Pa3BUTHH, YBAXHUTEIBHOE OTHOIIEHUE K CEMEWHBIM
LIECHHOCTSIM, O€pE’KHOE OTHOLIEHHUE K OKPYXKAIOIIEMY MUDY.



e [lenocTHOE BOCTIPUATHE OKPYKAIOLIETO MUPA.

e Pa3puryio MOTHBALUIO Y4eOHOW AEATENBHOCTH M JMYHOCTHOTO CMBIC/IA YUEHHS, 3aHHTEPECO-
BAaHHOCTH B MPHOOPETEHNUU U PACIIMPEHUH 3HAHUN U CTIOCOOOB ACHUCTBUI, TBOPUECKUNA MOIXO/ K
BBITNIOJTHEHUIO 3aJaHUMH.

e PedrexcuBHyIO CAMOOIICHKY, YMEHHE aHAIM3UPOBATH CBOM JICHCTBUS U YIPABIISATh HMH.

e HaBbIKM COTPYJHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMH.

e VYCTaHOBKY Ha 370pOBBIH 00pa3 *KHU3HHU, HAINYME MOTUBALIMM K TBOPUECKOMY TPYyy, K paboTe Ha
pe3yJIbTarT.

e He3aBUCUMOCTb M KPUTUYHOCTH MBIIUICHHUS.

e BoJs 1 HACTOWYUBOCTB B JOCTUKCHUU LICIIH.

MeTaHDeZ[MGTHBIG PE3VYIbTAThI

MeranpeMeTHBIM PE3yJIbTaTOM H3Y4YEHHUS Kypca SBISETCS (OPMUPOBAHHE YHHBEPCATbHBIX
yuebnbIx aevicteuit (YVY/I).

Perynarusneie YV /I:

* CaMOCTOSTEIIEHO OOHAPYKHUBATh U (HOPMYJIUPOBATh YICOHYIO MTPOOIEMy, OpeaesaTh 1eib Y /1;

* BBIJBUTATh BEPCUU PEILICHUS MPOOJIEMbI, OCO3HABATh (M MHTEPIPETUPOBATH B CIy4yae HEOOXOAMMO-
CTH) KOHEUHBIN pe3ysbTaT, BEIOMpaTh CPEJCTBA IOCTHIKEHUS L€ U3 MPEATIOKEHHBIX, a TAK)XKE UCKATh
UX CAMOCTOSITEIBHO;

* COCTaBJIATH (MHAMBHIYaJIHHO WM B TPYIINE) IUIAH PEIICHHsI TPOOIeMBbI (BBITIOTHEHHUS TIPOCKTA);

* paboTasi 1o IUIaHy, CBEPSITh CBOM JCHCTBHS C LIETbI0 M MPU HEOOXOAMMOCTH UCIIPABIATH OLIUOKH ca-
MOCTOSITEJIBHO (B TOM YHCIIE U KOPPEKTUPOBATH ILJIAH);

* B JIMAJIOTEe C YYUTENIEM COBEPIICHCTBOBATH CAMOCTOSITENIbHO BIOPAHHBIE KPUTEPUH OLICHKHU.

ITo3naBarenwubie YV /:

* IPOBOJUTH HAOIIOJCHNE U SKCIIEPUMEHT O] PyKOBOICTBOM YUUTEIIS;

* OCYIIECTBIIATH PACIIMPEHHBIN TTOMCK HHPOPMALIUH C HCIIOIBE30BAaHUEM pecypcoB OnbmmoTek u MuTep-
HeTa;

* OCYHIECTBJISITH BbIOOp HambOoiee 3 (HEKTUBHBIX CIIOCOOOB pelIeHUs 3a/ad B 3aBUCHMOCTH OT KOH-
KPETHBIX YCIOBUH;

* aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIMPOBATH U 000011aTh (PAaKThI U SABJICHUS;

* JaBaTh OIpEIEICHUS TTOHATHSM.

KommynukatusHble VY /I:

* CAaMOCTOSITENTFHO OPTaHU30BBIBATH YU€OHOE B3aWMOICHCTBUE B TpyIMIe (ONpeaeNnsaTh O0IIue ey, 10-
TOBApPUBATKLCS JIPYT C IPYTOM U T. 11.);

* B JIUCKYCCUU YMETh BbJIBUHYTH ApI'YMEHTHI U KOHTPAPTYMEHTHI;

* YYHTHCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTH CBOE-
r0 MHEHUS U KOPPEKTHUPOBATH €T0;

* TTOHHUMAs TO3UIUIO JIPYTOT0, pa3ndaTh B €ro peur: MHEHHE (TOYKY 3PSHHS ), T0Ka3aTeIbCTBO (apry-
MEHTHI), PaKThI (TUIIOTE3bI, AKCHOMBI, TEOPHH).

HDGHMGTHBIG PE3VYILTATHI

[IpenmMeTHBIM pe3yabTaTOM M3YyUEHUs Kypca SBIseTCs CPOPMHUPOBAHHOCTD CIEAYIOIINUX YMEHUM:

[TpenmertHas obnactb «ApupmeTnra



* BBIMOJHATH YCTHO apu(PMETUUYECKUE NEHCTBUS: CIOKCHHE U BBIYUTAHHUE JIBY3HAYHBIX YUCEN U JIECs-
TUYHBIX JApOoOeH C IBYyMs 3HaKaMH, YMHOXXCHHE OJHO3HAYHBIX YHCEJ, OJJHO3HAYHOTO Ha JIBY3HAYHOE
YHCII0; IeJICHHE Ha OJJHO3HAYHOE YUCIIO, NECATUIHON APOoOU C IBYMsI 3HAKAMH Ha OJIHO3HAYHOE YHCJIO;

* MEPEeXOUTh OT OAHOW (POPMBI 3aMKMCH YUCET K JIPYrou, MpeACTaBIsATh ACCATUYHYIO TpoOb B BUIIE
OOBIKHOBEHHOH U B MPOCTEHIINX CIIy4assXx OOBIKHOBEHHYIO — B BUJIE JICCATUYHOM, TPOIEHTHI — B BUJIC
IpoOu U ApoOb - B BUE MPOIEHTOB;

* HaXOJUTh 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, COJCPIKAIINX IICIIbIC YUCIIA U ICCATUIHBIC ApOOU;

* OKPYIJIATH LIEJIbIC M IECATUYHBIE IPOOH, BBHITTOHSITH OLIEHKY YHCIIOBBIX BBIPAKCHUI;

* TOJH30BATHCS OCHOBHBIMH €IUHUIIAMU JTUHBI, MACChI, BpEMEHH, CKOPOCTH, TUIOMIAIH, 00BbeMa; Tepe-
BOJUTH OJIHH €IMHUIIBI U3MEPEHUS B JIPyTHUE;

* peliaTh TEKCTOBBIC 33729, BKIIOYAs 3aa4H, CBI3aHHBIC C APOOSIMH U MTPOLICHTAMHU.

Hcrnonb30BaTh MpUOOpPETEHHBIE 3HAHUS W YMEHHUS B NMPAKTUYCCKON IEATEIHHOCTH M TOBCE-
JTHEBHOM >KU3HU I
* PEIICHUs HECIOKHBIX MPAKTHYECKUX PACUCTHBIX 33J/1a4, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPH HEOOXO-
JUMOCTH CIPABOYHBIX MAaTEPHATIOB, KAIbKYJISATOPA;
* YCTHOW NMPHUKHUIKU M OIEHKH PE3YJIbTaTa BBIYMCIICHHUI; MPOBEPKH PE3YJIbTaTa BHIYUCIICHUS C UCIIONb-
30BaHUEM PA3JINYHBIX IPUEMOB;
* UHTEPIPETALUU PE3YIbTATOB PEIICHUS 3a/1a4 C YI€TOM OTPaHUUYEHUH, CBI3aHHBIX C PealbHBIMHU CBOM-
CTBaMH pacCMaTPHUBAEMBIX MTPOIIECCOB U SBJICHUH.

[IpenmerHas obnacth «Asredpay
* IEPEBOANTH YCIOBUS 3a/1a4M HA MATEMAaTHUECKHI  SI3bIK;
¢ HCIIOJIB30BaTh METObI pa6OTI)I C HpOCTGfIHIHMH MaTEMAaTU4YCCKUMU MOACIIAMMU,
* OCYIIECTBISTH B BBIPAXKCHUSIX U (DOpPMyIIax YMCIOBBIE MMOJICTAHOBKH M BBIOJIHATH COOTBETCTBYIOIINE
BBIYUCIICHUA,
* M300pakaTh YHCIIa TOYKaMH Ha KOOPAWHATHOM JTy4e;
® OIpCACIIATL KOOPAUWHATHI TOYKHW HA KOOPJAWHATHOM JIy4dC,
* COCTaBJIATh OYKBEHHBIE BBIPQKEHUS U (POPMYJIBI IO YCIIOBHSM 3a/1a4; OCYLIECTBIISATH B BEIPAKCHHUSAX U
q)OpMy.HaX YHCJIOBBIC IMOACTAHOBKHU U BBIIIOJHATH COOTBCTCTBYIOIIUC BEIYUCIICHHA,
* pelaTh TeKCTOBbIE 33J]au aNredpandeckuM MEeTOA0M.

Hcnonp30BaTh MpHOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOW IESATENbHOCTH U IOBCE-
JTHEBHOM >KU3HU JUISL:
BBITIOJIHEHHS pacueToB MO (OopMyJiaM, COCTAaBICHUsI (POPMYJI, BBIPAXKAIONIUX 3aBUCUMOCTH MEX]y pe-
aJIbHBIMU BEJINYMHAMU.

[IpenmetHas ob6macte «I eomeTpus»
* MOJIb30BATHCS TEOMETPUUYECKUM SI3BIKOM JIJIs1 ONTMCAHUS TPEAMETOB OKPYKAOIIET0 MUPA;
* pacro3HaBaTh U U300pakaTh reoMeTpuueckrue QUTyphl, pa3iudaTh UX B3aHMHOE PACIOJIO0KEHHE;
* pacro3HaBaTh Ha YepTekax, MOJACIAX U B OKPYKAIOIIEH 0OCTAaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE
Tena;
* B IPOCTEHIIUX CIyYasiX CTPOUTH Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT;
* BBIYUCIATH IJIOMIAAH, IEPUMETPBI, 00bEMBI MPOCTEUIIUX TeoMeTpudeckux (uryp (tem) mo opmy-
JIaMm.

Hcnonp30BaTh MpHOOPETEHHBIC 3HAHUS M YMEHHUS B MPAKTHYECKOW IESITENbHOCTH U TOBCE-
JTHEBHOM >KU3HU I
* PELIECHUSI HECIOKHBIX TEOMETPUUYECKUX 3aJ1a4, CBA3AHHBIX C HAXO0XKJICHUEM U3YYEHHBIX T€OMETpHUYE-
CKHMX BEJTUYHUH (MCTOB3Ys MPU HEOOXOAMMOCTH CITPABOYHUKU U TEXHHUYECKUE CPEJICTBA);
* MOCTPOCHUI TEOMETPUUECKUMHU UHCTPYMEHTaMU (JIMHEWKa, yrOJIbHUK, IUPKYIb, TPAHCIIOPTHUD).



KAJTFH/TAPHO - TEMATHYECKOE IVIAHUPOBAHUE

MaremaTuka. 5 Kjacc.

5 yacoB B Hegearo, Bcero 170 gacos;

Ho- Copneprxanue yueOHOTo Konnye- XapakTepUCTUKA OCHOBHBIX BUJIOB JI€ATEILHOCTH YUEHUKA
Mep Marepuana CTBO 4a- (Ha ypoBHE y4eOHBIX JEHCTBUIA)
ypoKa COB
BBoaHoe noBTropenue 3 yaca
1 IToBTOpEHME Kypca MareMaTuku 1-4 kiaaccoB 1
2 IToBTOpEHME Kypca MareMaTuku 1-4 kiaaccoB 1
3 Bxoanas koHTpoapHas padbora 1
I'nasa 1 Harypaabubie ynciaa 20 yacos

4 Psp HaTypasibHBIX yncen
5 Psi HaTypaJIbHBIX YUCel 1 Onucviéams cBOICTBA HATYPAIbHOTO psiAa. YUTAaTh U 3alMCHIBATh HATY-
6 [udpsl. JlecaTnaHas 3anMCh HATYPATBHBIX YHCEI 1 pAJIbHBIE YHCIIA, CPABHUBATD U YIIOPSIAOYUBATH HX.
7 [udpsr. JlecaTruynas 3amuch HATYPATBHBIX YHCEIT 1 Pacnoznasams Ha yepTexax, pUCyHKaX, B OKpYXKarollleM MUpE OTPe30K,
8 [udpel. JlecaTuunas 3aiCh HATYPATbHBIX YHCEI 1 MPSIMYIO, Ty, TUIOCKOCTh. [IpUBOIUTE TpUMEPHI MOJIEIICH ATHX (QHUTYD.
9 OT]C)GSOK. I[J'H/IHa OTpe3Ka 1 H3M€pﬂn’Zb JJIMHBI OTPC3KOB. CTpOI/ITB OTPE3KHU BaﬂaHHOﬁ JJIMHBI. Pe-
10 | Orpesok. Jimna oTpeska 1 1aTh 3a7a4d Ha HAXOKJICHUE JUTHH OTPE3KOB. BhIpaxkaTh OJTHU €MHH-
11 | Orpesok. JmmHa oTpeska 1 bl JUTMH uepes Apyrue. [IpuBoauTts npumepsl mpruOOPOB CO MIKaTIaMH.
12 | Otpesok. Jumua otpeska 1 Cmpoums Ha KOOPAWHATHOM JIy4de TOUKY C 33JaHHON KOOPAMHATOH,
13 | ITInockocts. [psmas. Jlyq 1 OHPCACTATE KOOPIMHATY TOIKH

14 | TInockocts. [lpamas. JIyu 1

15 | Ilnockocts. [Ipsmas. Jlya 1

16 | IlIxana. KoopauHaTtHbli 1y 1

17 | IlIkxana. KoopauHaTHbIi 1y4y 1

18 | llxama. KoopauHaTHbIH Ty 1

19 | CpaBHeHHe HaTYpaJIbHBIX YHCEI 1

20 | CpaBHeHHWE HATYpaITbHBIX YHCET 1

21 | CpaBHeHHE HATypaJbHBIX YHCEI 1

22 [ToBTOpEHME M cucTeMaTH3aIus y9eOHOTo MaTepuaia 1

23 | KonrponbHas paborta Nel «HaTypanpHble uncia 1

I'nasa 2 CiioxeHue M BBIYMTAaHUE HATYPAJIbHBIX yncena 33 yaca
24 | CriockeHre HATYpalbHBIX yrcel. CBOMCTBA CIIOKEHUS 1
25 | CnoxeHue HaTypaJbHbIX ynces. CBONCTBA CI0KEHHUs 1




26 | CnoxxeHue HaTypalbHBIX ynces. CBOWCTBA CI0XKEHHUS 1
27 | CnoxkeHre HaTypaJIbHBIX uncesl. CBOMCTBA CIIOKCHUS 1 Dopmynuposams CBONCTBA CIIOKEHHS U BBIYUTAHHS HATYPAIbHBIX YH-
28 | Beluntanue HaTypaJbHBIX YUCET 1 cell, 3alKChIBATh ATHU CBOWCTBA B BUJIE popmyil. [IpuBoanuTh npuMeps
29 | Bolunranue HATYypaabHBIX YHUCE 1 YHCIIOBBIX U OYKBEHHBIX BbIpakeHHH, (hopMmyi. COCTaBIATh YUCIOBBIE U
30 | Beruntanue HaTypajabHBIX YUCE 1 OyKBEHHBIE BBIPAKEHHSI 10 YCIOBHIO 3a/1auu. Pemats ypaBHeHHS Ha OC-
31 Beruurague HATYPaJIbHBIX YUCEII 1 HOBaHUU 3aBUCUMOCTEH MECXKIOY KOMIIOHCHTaMU HeﬁCTBHﬁ CJIOKCHUA
32 | BelunTaHue HATYPAIBHBIX YHCEN 1 U BeIYMTaHUs. Pemarh TeKCTOBBIC 3374l C TOMOIIBIO COCTaBJICHUS
33 | YucnoBsle 1 OyKBEHHBIEC BhIpaskeHUs1. DOpMyIIbI 1 YPaBHCHHI.
34 | Uncnossle n GyKBEHHBIE BHIPakKeHNs. DOPMYIIBI 1 Pacnosznaséamsv Ha yepTexax U pUCyHKaX yIiibl, MHOTOYTOJIbHUKH, B
35 | UncrioBble 1 GYKBEHHBIE BBIpakeHHs. DOPMyJIbl 1 YaCTHOCTH TPEYTOJIbHUKHU, IPAMOYTOJIbHUKHU. Pacnio3HaBaTe B OKpyxka-
36 | KonrpombHas pabota Ne2 «Cii0kKeHHE ¥ BBIYMTAHHE 1 IOLIEM MHPE MOJIETH 3THX (HTYP.

HaTypaTbHBIX THCET C nomorsko TPaHCTOPTHPA H3MEPATH IPAYCHBIE MEPI YIIIOB, CTPOUTH
37 | Ypasuenue 1 YTJIBI 32IaHHOU TPalyCHOM MEpbI, CTPOUTH OMCCEKTPHUCY JAaHHOTO YTJIa.
38 | Ypasuerue 1 Knaccudunuposars yrinsl. Knaccudunuponatsb TPEYTOIBHHIH IO KOJIH-
30 | Vpassenue 1 YeCTBY PaBHBIX CTOPOH H IO BUJAaM UX yriioB. ONUCHIBaTH CBOWCTBA
22 ~ror. 8203HaquHe YL7OB 1 HHIZ?;(O)%: I;HI?OKI\ZI;)HIBIO (dbopMy MepuMeTphI MPSIMOYTOJILHUKA U KBa/I-
10 SB’ron. 03H211:116Hne YITIOB 1 para. PemaTh 3a/1aun Ha HaX0XJIEHUE IEPUMETPOB MPSIMOYTOJIbHUKA U
2 {Bamcoon Donepone o e

mpoums JOTHYECKYIO 1LIETI0UKY PAaCCyXkIEHUH, COOCTABIATh MOJTY-
44 | Bupgr yrnos. Msmeperue yrnos 1 YEHHBIH PE3yNbTaT C YCIOBHEM 3a1a4H.
32 gﬂm’l YII0B. g:mepeHHe Y108 1 Pacnoznasams purypsl, uMerone ocb CAMMETPUU
uzapl yriaos. M3mepenue yrios

47 | MHoroyroiabHUKH. PaBHbIE GUTypBI 1
48 | MHoroyroiasHUKH. PaBHbIE GUTypBI 1
49 | TpeyroJbHUK U €r0 BUIBI 1
50 | TpeyroibHUK U €ro BUJbI 1
51 | TpeyroJbHHK U €r0 BUJIbI 1
52 | IlpsmoyronbHUK. OCh CHMMETPHUH (PUTYPBI 1
53 | llpsmoyronbHuK. Och cUMMeETpHH (QUTYPBI 1
54 | IlpsmoyronpHuK. OCh CUMMETPHUH QUTYPHI 1
55 | IloBropeHue u cucreMaru3anus yueOHOro MaTepuaia 1
56 | KontpompHas pabora Ne3 «YpaHeHue. Buibr yrios. 1

MHOTOyroJIbHUKN

I'nasa 3 YMHO:KeHHE U IejIeHHe HATYPAJIbHBIX YHcea 37 4acoB

57 | YmHoxenue. [lepemecTurenbHoe CBOMCTBO YMHOKEHUS 1 Dopmynuposams CBOUCTBA YMHOXKEHUS U JICJICHUS] HATYpaTbHBIX
58 | YmHoxenwue. [lepemecTuTenbHOE CBOMCTBO YMHOKEHUS 1 Yucell, 3alIUChIBATh ITH CBOMCTBA B Bue popmyi. Pemats ypas-




59 | YmHoxenue. [lepemecTurenbHoe CBOMCTBO YMHOKEHUS 1
60 | Ymuoxenue. [lepeMecTuTenbHOE CBOMCTBO YMHOKEHUS 1
61 | CouerarenbHOE U pacCIpeIeTUTEILHOS CBOWCTBA YMHOKCHHUS 1
62 | CouerarenpbHOE U pPACIPEACTUTEIILHOE CBOWCTBA YMHOKCHHSI 1
63 | CouerarenbHOE U pacnpeACTUTEIbHOE CBOHCTBA YMHOKECHUS 1
64 | JleneHnue 1
65 | Jlemenue 1
66 | JleneHnue 1
67 | Jemenue 1
68 | Jlemenme 1
69 | Jlenenue 1
70 | Jenmenune 1
71 | JlemeHne C OCTaTKOM 1
72 | JlemeHHe C OCTaTKOM 1
73 | JleneHue ¢ 0CTaTKOM 1
74 | Crenenb uncna 1
75 | Crenenp yncia 1
76 | KonrponbHas padora Ned «YMHOXKEHHE U JICIIEHUE HATYpallb- 1
HBIX YUCEID)
77 | Ilnomans. [lnomanas npsiMOyroapHUKA 1
78 | Ilmomane. Ilnomane npsMOyroJIbHUKA 1
79 | [nomane. [Tnomans npsaMoyTroIbHUKA 1
80 | ITmomaap. ITnomans npsiMoyrojabHUKa 1
81 | IlpsmoyronbHblii napamienenunes. [lupamMuaa 1
82 | IlpsmoyronbHeni napamtenenunen. [lupamuga 1
83 | IlpsmoyronbHelii napamienenunesn. [lupamuaa 1
84 | O6BEM NPSAMOYTOIBLHOTO MapaJlIeIIeTUIeaa 1
85 | O6BEM psIMOYTOJIBLHOTO Napayjiesienunea 1
86 | OOBEM MPSAMOYTOIBLHOTO MapalIeIIeTuIea 1
87 | O6BEM MPSAMOYTOIBLHOTO MapaJlIeIIeuIea 1
88 Komb6unaTopHsle 3a1aun 1
89 KomMOuHaTopHbIe 3a1aun 1
90 KombunatopHslie 3a1aun 1
91 | IloBTOpeHHe U cHCTEMATH3AIU YIeOHOTO MaTeprasa 1
92 1
93 KonTponbras padota Ne5 «I[Tnomans. O0beM» 1

HEHUs Ha OCHOBAHHUH 3aBUCHMOCTEH MEXIy KOMIOHEHTaMU
apuMeTUYECKUX JEeHCTBUM.

Haxooums ocTaTok npu Je€JICHUN HaTypalIbHBIX uncel. [1o 3axan-
HOMY OCHOBAHHIO U TIOKA3aTEeJI0 CTEIICHH HAXOIUTh 3HAYCHHE
CTETICHH YHCIIA.

Haxooumse numomaay npsMoyroJibHUKa M KBaJIpaTa ¢ MOMOIIIBIO
(dhopmyi1. BeipaxaTh OJHM €IUHUIBI TUIOIIAIU Yepe3 APYyTHe.
Pacnosnasams Ha yepTexax M pUCyHKaX MPSIMOYTOJIBHBIH Mapaj-
Jenenunen, nupamMuy. Pacro3naBaTth B OKpYKarIIeM MUPE MO-
JIeH 3TUX (QUryp.

H306pascams pa3BEPTKHU MPSAMOYTOIBHOTO NapaJljIeNenuIea u
UPAMHUJIBL.

Haxooumv 00bEMBI TPSIMOYTOJIBHOTO TTapauIeIIeuIIea U Kyda ¢
noMoIeko hopmyi. Beipaxkars oHH eMHUIEI 00bEMA Uepes3
IpyTHe.

Pewiamv kOMOMHATOPHBIE 3a/1a41 C IIOMONIBIO Iepedopa BapHaH-
TOB




I'nasa 4 O6bIkHOBeHHBIE 1po0u 18 yacos

94 | IlonsiTue OOBIKHOBEHHOU ApOOH 5 Pacnosznasams 0OBIKHOBEHHYIO IpOOB, TIPaBUILHBIC U HETIPa-
95 [TonsiTHie OOBIKHOBEHHOM TPOOH BHJIbHBIC JPOOH, CMEIIAHHEIE YUCIIA.
96 | [lonsTHE OOBIKHOBEHHOW TPOOH Yumamo u 3anucviéams 0OBIKHOBEHHBIC IPOOH, CMEIIAaHHBIC YUC-
97 TTousTie 00OBLIKHOBEHHOM I[pO6I/I Ja. CpaBHI/IBaTB OOBIKHOBEHHBIE I[p061/1 C paBHbIMHM 3HAMCHATECIIA-
98 | IMoHsATHE OOBIKHOBEHHOI IPOOH Mu. CK1aIpIBaTh U BHIYUTATh OOBIKHOBEHHBIC APOOH C paBHBIMU
99 | IlpaBuibHBIC U HETIpaBWIbHBIE Apoou. CpaBHEHUE APOOCH 3 3HaMeHaTe MU, 1IpeoOpasoBbIBaTh HEPABUIbHYIO JpOOh
100 | [IpaBunbHBIC M HENpaBWIbHbIE qpodu. CpaBHEHHE Apo0eit B CMCIAHHOE YHCII0, CMEIIAHHOE YHCIIO B HEIPABUIIBHYIO IPOOB.
101 | [paBusbHble U HenpaBWIbHBIE Apo6H. CpaBHeHHe APoGeil YMeTh 3aMuChIBaTh PE3yJIbTaT ACTICHUS IBYX HATypaTbHBIX YHCEI
102 | CnoxeHue ¥ BlUMTaHUE ApoOEH ¢ OTMHAKOBBIMU 3HAMEHATE- 2 B BUJIC OOBIKHOBEHHOI 1pOOH

JISIMH
103 | CnoxeHue 1 BBIYMTaHHUE IPOOCH ¢ OAMHAKOBBIMU 3HAMEHATE-

JISIMH
104 | IpoOu u neneHune HaTypaabHBIX YUCEIN 1
105 | CmemanHbIe YHCA. 5
106 | CmemaHHBIC YnCa.
107 | CMemaHHbIC YKCIA.
108 | CmemanHble yncia.
109 | Cmemannsie uncna. Tecm Ne I no meme «/leticmsusi ¢ 00bIKHO-

BEHHBIMU OPOOAMUY
110 | [ToBTOpeHUe U cucTeMaTH3alMsl yueOHOTro MaTepuaa 1
111 | KontponbHas pabota Ne6 «OOBIKHOBEHHBIE APOOU» 1

I'nasa 5 lecaTuunsbie 1podu 48 yacos

112 | IlpencraBieHne 0 NECATUIHBIX TPOOSIX 4 Pacnosnasams, autath 1 3aTUCHIBATh ACCATHYHBIC ApoOu. Ha3zbl-
113 | IIpencraBneHue o NECATUYHBIX TPOOSX BaTh Pa3psAIbl JECATHUHBIX 3HAKOB B 3aMHCH JECITHUYHBIX APOOESH.
114 | IlpencraBieHue o NECATUYHBIX TPOOSX CpaBHUBaTH AecATHYHBIC Apo0H. OKPYTISIThH NECATUIHBIE TPOOH
115 | IIpencraBieHne 0 NECATUIHBIX TPOOSIX U HaTypalbHbIC YHCIA. BRIMOTHATH MPUKUIKY PE3YIBTATOB BBI-
116 | CpaBHeHUE NECATUYHBIX TpoOeit YHUCIICHUH. BBIMONHATE apuMeTHIeCKHe JCHCTBHSI HAJl IeCATHY-
117 | CpaBHeHUE NECATUYHBIX IpOOeH HBIMH JPOOSIMH.
118 | CpaBHeHHE JeCATUUHBIX APOOEit 3 Haxooums cpenHee apu(pMeTndeckoe HeCKOJIbKUX uncell. [Ipuso-
119 | Oxpyrnenue uncen. [lpnknaky 3 TUTH IPUMEPHI CPEAHUX 3HAYCHU BETUYUHBI. Pa3bsCHITH, 4TO
120 | Oxpyruenne qucen. [IpUKHIKA TaKOE «OIMH MPOLIEHT. [IpencTaBiasTh MPOIICHTHI B BUJIE JECSI-
121 | Oxpyruenue qucen. [Ipukiaxu TUYHBIX IPOOEH U JecsTHUHbIe IpoOH B BUAE MpoieHToB. Haxo-
122 | CnoxxeHue ¥ BBIMUTAHHE JCCITHUHBIX ApoOei 6 AUTB MPOICHT OT TMCJIA U TUCIIO O €0 MPpOUCHTaM
123 | CnoxeHue ¥ BBIYUTAHUE JECITUYHBIX Apobei
124 | CnoxxeHue ¥ BBIYUTAHHE JCCITHYHBIX ApoOei




125

CrnosxeHue ¥ BBIYUTAHUE JCCITUUHBIX Apo0ei

126 | CnoxeHue ¥ BBIYMTAHUE IECITHUHBIX IPOOCH

127 | CnoxxeHue ¥ BBIYMTAHUE ACCITUYHBIX Apo0eit

128 | Kontponbhas pabota No7 «CnokeHue v BBIYUTAHUE ACCITHY- 1
HBIX JIpo0ei»

129 | YMHOXEHUE NEeCATUIHBIX Ipo0Oeii 7

130 | YMHOXEHHE eCATUYHBIX Tpodei

131 | YMHOXEHUE NEeCATUYHBIX TpoOeii

132 | YMHOXEHHE IeCATUYHBIX Tpo0ei

133 | YMHOXEHHUE NEeCATUIHBIX TpoOeii

134 | YMHOXEHHUE NeCATUIHBIX TPOOeCii

135 | YMHOXeHHEe NecaTUYHBIX Ipooei

136 | JleneHue MECATUYHBIX TPOOCH.

137 | Jlenenue AeCATUYHBIX APOOCH.

138 | JleneHue MECATUYHBIX TPOOCH.

139 | Jlenenue AecATUYHBIX APOOCH.

140 | JleneHnue ACCATUYHBIX APOOCH.

141 | Jlenenue AECATUYHBIX APOOEI.

142 | JleneHue ACCATUYHBIX APOOCH.

143 | JleneHue MECATUIHBIX TPOOCH.

144 | JleneHue necATHUHBIX apobeit. Tecm Ne 2 no meme «/[eticmeust 9
C 0ecsAmuyHbIMU OPOOAMUY

145 | KontponbHas paboTa Ne8 «YMHOXKEHHE U JeNIeHUE 1eCATHY- 1
HBIX ApoOen»

146 | Cpennee apudpmernyeckoe. CpeaHee 3HaU€HUE BETMYUHBI 3

147 | Cpennee apudpmernyeckoe. CpeaHee 3HaU€HUE BETMYUHBI

148 | Cpennee apudmernueckoe. CpeqHee 3HAUCHNE BEITMYUHBI

149 | IIponenTsl. HaxoxeHue mpoIieHToB OT ymca 4

150 | ITponenTsl. HaxoxmeHne IpoIeHTOB OT YUCIIa

151 | [Ipouentsl. HaxoxxeHne NpOLEHTOB OT YHCia

152 | IIponenTsl. Haxox1eHne MPOIICHTOB OT YHCIIa

153 | HaxoxxIeHne 9ncia 1mo ero mporeHTam

154 | HaxoxIeHue yncia 1mo ero nporeHTam

155 | HaxoxeHue yncia 1o ero nporeHTam

156 | HaxoxaeHue yncia mo ero nporeHTam 4

157 | IloBTOpeHue u cuctemMarusaiys yueOHOro MaTepuaa 2




158

IToBTOpEeHUe U crucTemMaTu3anus yueOHOro MaTepuaia

159 | KontponsHas padota Ne9 «Cpennee apudmerndeckoe. IIpo- 1
I[EHTBD»
IloBTOpeHue u cucremarusanus yueOHoro marepuaJja 11 yacos
160- | YmpaxHeHus 11l IOBTOPEHUS Kypca 10
168 5 kacca
169 Kontposbnas pabora Nel0 «Torosasy 1
170 AHaJIi3 KOHTPOJIBHOU pabOoThI 1
MartemaTnka. 6 Kjaacc.
5 yacoB B Hegearo0, Bcero 170 gacos
Ho- Conepxanne yaeOHOTO Konmue- XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIHPHOCTH YICHHKA
Mep Marepuana CTBO 4a- (Ha ypoBHE Y4eOHBIX JEHCTBHIA)
ypoKa COB
BBoanoe moBTopenne 3 yaca
1 IloBTOpEHME Kypca MaTeMaTHKH S Kiacca
2 IToBTOpEHNE Kypca MaTeMaTUKH 5 Kiacca 2
3 BxonHas koHTponbHAs paboTa 1
I'naea 1
JeJIMMOCTh HATYPAJIBHBIX YHCEJI 17
4 JlenuTtenu u KpaTHbIE 2 Dopmynuposams ONpeeICHUS TOHATHI: IeTUTeNh, KPaTHOE,
5 JlenuTtenu v KpaTHbIE MIPOCTOE YUCIIO, COCTABHOE YHCIIO, OOITUH JeTUTEIh, HAaHOOIbITUI
6 [Tpusnaku nenumoctu Ha 10, Ha 5 1 HA 2 o0IIMii TenuTenh, B3aMMHO MIPOCTHIE YHCIa, 00IIee KpaTHOe,
7 [Tpusnaku nenmumocty Ha 10, Ha 5 v Ha 2 HauMeHbIIIee 00Iee KpaTHOE U MPU3HAKH JCIMMOCTH Ha 2, Ha 3,
8 [Tpu3naku nenmumocty Ha 10, Ha 5 1 Ha 2 3 Ha 5, Ha 9, Ha 10.
9 TIpH3HAKK AETMMOCTH Ha 9 1 Ha 3 3 Onucvleams MpaBUIIa HAX0XKICHNUSI HAMOOJIBIIIETO OOIIETO JEIH-
10 TIpH3HAKH JEITMMOCTH Ha 9 1 Ha 3 tenst (HOJ), naumensiero obmero kparnoro (HOK) Heckombkux
11 | Mpusnaxu nenmMoct Ha 9 1 Ha 3 qHCell, pa3JI0KEHUs HATYPATbHOTO YHCiIa Ha TPOCTHIC MHOKUTEITH
12 | TIpocThle M cOCTaBHBIE YHCIIa 1
13 | HauGonsmmii oOmuii JeIUTEND 3
14 | HaubGomapmuii oOumii AeIUTeh
15 HauOospmmii o0Immui JeIuTenb
16 | Haumensbiee obiiee kpaTHOE 3
17 | Haumensbiee obliee KpaTHOE
18 | Hammensiiee oOmiee KpaTHOE
19 | TIloBTOpeHuUe U cucTeMaTH3alMs yueOHOTro MaTepuana 1
20 | KonrponbHas pabota Nel «/lenmmMocTh HATYpaIbHBIX YHCEID) 1




I'naea 2

OO0bIKHOBEHHBbIE IPOOH 38
21 | OcHOBHOE CBOICTBO IpoOH 2 Dopmynuposams ONPECICHUS TOHITHIA: HECOKpATUMAas IPO0b,
22 | OCHOBHOE CBOMCTBO JIpoOU oOuIMii 3HaMeHartesb AByX JIpo0eil, B3auMHO 0OpaTHbIE YncIa.
23 | Cokpaienue apooeit 3 [TpuMeHSITh OCHOBHOE CBOMCTBO APOOU IS COKpaIIeHus ApoOei.
24 | Cokpammenune apobeii [TpuBoauTH NPOOH K HOBOMY 3HaMeHarter. CpaBHUBATh OOBIKHO-
25 | Coxpamuenue apobeit BEHHBIC IpoOu. BrImonHsATh apudmMeTnyeckue neicTBUS HaL
26 | IlpuBenenue npobeii k o0memy 3HameHareno. CpaBHEeHHE 3 OOBIKHOBCHHBIMH APOOSIMH.
npobGeit Haxooums 1po0b OT YyuClia ¥ YUCIIO0 N0 33JJaHHOMY 3HAUYEHHIO €T
27 | IlpuBenenne apoGeii k oGiweMy 3HaMeHaTel0. CpaBHEHHE apo6u. IIpeoOGpa3oBbIBaTh OOBIKHOBEHHBIE IPOOU B JECATHYHBIE.
npobeit Haxomuth necsatuaroe npuOmKkeHue 0OBIKHOBEHHOH Tpo0Ou
28 | [IpuBenenue apodeii k odmemy 3HamMeHare 0. CpaBHCHHE
npoobei
29 Cno)keHHe ¥ BRIYMTAHUE IpOoOei 5
30 | CiroxeHue ¥ BRIYUTAHHE APOOELH
31 Cno)keHHe ¥ BBIYUTAaHUE ApOoOei
32 | CnoxeHne v BEIYUTAHUE IPoOei
33 Cno)keHHe ¥ BRIYUTAaHUE ApOoOei
34 | KonrpompHas pabora Ne2 «CpaBHEHHUE, CIIOKEHUE U BBIYUTA- 1
HUE Ipo0ei»
35 | YMHOXeHue npobeit 5
36 | YMHOXeHHE apobeit
37 | YMHOXeHue apobeit
38 | YMHOXeHHe apobeit
39 | YMHOXeHue apobeii
40 | Haxoxxmenue npoOu OT 9uciia 3
41 Haxoxpaenue nqpobu ot yucna
42 Haxoxpaenue qpobu ot yucna
43 | KonrpombHas pabora Ne3 «YMHOKEHHE TpOOeii» 1
44 | B3auMHO oOpaTHbIe yncIa 1
45 Jlenenne npobeit 5
46 | Jlenenne npobeii
47 Jlenenne npobeit
48 Jlenenue npoGeit
49 | Jlenenne npobeit
50 | HaxosxaeHune uncia 1o 3Ha4eHUI0 ero qpoou 3




51 | HaxoxxaeHue yucia mo 3Ha4eHHUIo ero Apoou
52 Haxosxienne uuca mo 3Ha4€HUIO €ro Apoou
53 | [IpeoOpazoBanne 0OBIKHOBEHHBIX IPOOEH B AeCATUYHBIC 1
54 | beckoHEYHbIE IEPUOINYECKHE AECATUUHBIE APOOH 1
55 | JlecaTuuHoe NpuOIMKeHHE OOBIKHOBEHHOM IpooH 2
56 | JlecatuuHoe npubamkeHue 0ObIKHOBEHHOW ApoOH
57 | I[loBTopeHne u cuctemMaTn3anus y4eOHOro Marepuana 1
58 | KonrponpHas pabora Ned «Jlenenue apobeii» 1
I'nasa 3 OTHOMIEHNsI U MPponOpIUH 28 YacoB

59 | OrHomeHus 2 Dopmynuposams oNpeeNeHNs MOHATHIA: OTHOIIECHHE, TPOIIOP-
60 | OrHomeHus IUs1, IPOIICHTHOE OTHOIIECHHUE JIBYX YHCEI, TIPSMO TTPOTIOPIHO-
61 | IIpomopiuu 4 HaJIbHBIE U 00PaTHO MPONOPIMOHANBHBIC BETHYUHEL. [[puMeHsTh
62 | Ilponopuuu OCHOBHOE CBOIMCTBO OTHOIICHHUSI U OCHOBHOE CBOMCTBO MPOIIOP-
63 | Ilponopuuu 1ud. [IpuBOANTH MPUMEPHI M ONIUCHIBATh CBOMCTBA BEJTHMYMH,
64 | Ilponopuuu HAXOJAIIMXCS B MIPSIMOI M 00paTHOW MPONOPIHUOHATBHBIX 3aBHU-
65 | IIpouieHTHOE OTHOIICHUE IBYX YUCEI 3 cuMocTsIX. HaxoquTe npoleHTHOE OTHOLIeHHE ABYX uucen. Jle-
66 | [IPOLCHTHOE OTHOLICHNE ABYX YHCEI JMThH YUCIIO HAa IPOTIOPIUOHATIBHBIE YACTH.
67 | [IpoueHTHOE OTHOIICHNE ABYX YHCEN 3anucvieams ¢ moMoIbI0 OyKB OCHOBHBIE CBOICTBA Ipo0H, OT-
68 | KoutponbHas padora No5 «OtHoueHus u npornopuun. [Ipo- 1 HOLICHU, TPOHOPLHH.

IEHTHOE OTHOTIEHHE BYX HHCEN Ananusuposams MHPOPMALINIO, TIPEACTABICHHYIO B BUJIE CTOJO-
69 | Ilpsimas u oOpaTHas MPONOPLUOHAIbHbIE 3aBUCHMOCTH 2 4aTBIX M KPYroBbiX Auarpam. IIpesctasiats utipopmaiuio -
70 | Ilpsimast m oOpaTHasi MPOMIOPIIMOHAIBHEIE 3aBUCUMOCTH 7ie CTON0YATEIX M KPYTOBLIX AArpamMm.
71 | Jlenchne 1ucia B JaHHOM OTHOLICHHI 5 IIpusooumu IPUMEpbI CITyHaiHbIX coObITHil. HaxonuTs BeposT-
72 | Jlenenye ancia b JaHHOM OTHOMICHHAN HOCTB CITy4aifHOTO COOBITHS B OIIBITaX C PABHOBO3MOYKHBIMH HC-
73 | OKpyXHOCTB M KPyT 2 XOMAMI.
74 | OxpysKHOCTS 1 KpYT Pacnosznasams Ha yepTexax U puCyHKax OKgy‘)KHOCTI), KpYT, M-
75 | Jomma oxpysrocti. Iiomans Kpyra 3 JUHJP, KOHYC, cdepy, IIap U uX 1eMeHThl. Pacnio3HaBats B

OKpY’KaroIlleM Mupe Mojenu 3Tux ¢puryp. CTpouTh ¢ HOMOIIbIO

76 | Anuna okpyxnocty. Ilnomans kpyra LUPKYJI OKPY>KHOCTh 33/1aHHOTO paauyca. M3o0paxaTth pa3BépT-
/7| Amuta okpyskrocTy. Ilnomans kpyra KM IWIIMHpA 1 KoHyca. Ha3piBaTh mpuOImkEHHOE 3HAYCHUE YHUC-
78 | Lnymusp, KOHycC, wap 1 na . HaxouTh ¢ moMoIpio GopMyIt JUIHHY OKPY/KHOCTH, TUIO-
79 | dmarpammsl 2 as Kpyra
80 | JImarpammbl
81 | Cayuaiinble coObITHs. BeposTHOCTB ciiy4aiiHOTO cOOBITHS 3
82 | Cyuaiinbie coObITHs. BeposTHOCTB CITy4aitHOTO COOBITHS
83 | Cayuaiinble coObITHs. BepodaTHOCTB CllyyaifHOro coObITHS
84 | IloBropeHue u cucTeMaTn3anys yaeOHOro MaTepuaa 2




85

IToBTOpEeHUe U crucTemMaTu3anus yueOHOro MaTepuaia

86 | Konrponbhas pabora Ne6 «IIpsimast 1 oOpaTHasi mpOMOPIIHO- 1

HaJIbHBIEC 3aBUCUMOCTH. OKPYKHOCTH U KpYT. BeposiTHOCTB

CIIy4ailHOr 0 COOBITHSI»

I'nasa 4 PaumonajibHble Yncia U aeiictBus Hag HumMu 70 yacoB
87 | IlonoxuTeNbHBIE U OTPHULIATENILHBIC YHCIIA 2 IIpu6ooums IpUMepHI UCIIOIB30BAHUS MTOJIOKUTEIBHBIX U OTPU-
88 | IlonoxuTesabHbIE U OTPULIATENIbHBIE YHCIIA HareabHbIX yucen. @opMyaupoBaTh onpeAeIeHre KOOPIMHATHOM
89 | KoopnunatHas npsimast 3 npsmoii. CTpouTh Ha KOOPIMHATHOM MPSIMOM TOUYKY C 3aIaHHOMN
90 | KoopaunatHas npsamas KOOPJAMHATOH, ONpeAEsATh KOOPAUHATY TOUKH.
91 KoopauHaTHas npsMas Xapakmepuzoeams MHOKECTBO LEIbIX Yrcesl. OOBSCHATD MMOHS-
92 | Lensle uncna. ParmonanabHbIC YKCIa 2 THE MHOXKCCTBA PAIMOHAJIBHBIX YHCEIL.
93 | Llexble uncna. PanmonansHbie yncia Dopmynuposams ONpeneNeHue MOy uncia. HaxonuTs Moaynb
94 | Monyuns yncia 3 ncia.
95 | Moayib uncia CpflGHu&lmb panroHaibHbIE YKCia. BRIMOTHATS apnq)MeTqueCKne
96 | Moaysb uncia ACHCTBUSA HaJl PALMOHATBHBIMU THCTAMH. 3anuceIBaTh CBOMCTBA
97 | Cpasuenue aucen 2 apu(MeTHIECKUX ACHCTBUI HaJl pallMOHAILHBIMU YMCIIAMH B BUIC
98 | Cpasmerue uncen bopmy. HaSLIBavTL ko3¢ dumeHT OyKBEHHOTO BBIPAKEHHS.
99 | Cpasnennc ancen IIpumensams cBOWCTBA IPU pelICHUH ypaBHCHHI. Pemrats Tekcro-
100 | Cpasnenue uncen BBIC 3371a4¥l C IOMOIIBIO YPaBHEHHUH.
101 | KontposbHas pabota Ne7 «ParmonanpHble uncia. CpaBHEHUE 1 Pacnosnagamb 1a 4EPTEHKAX U PUCYHKAX NICPNICHANKYIAPHBIC 1
napajieNIbHbIe IPSIMbIE, (GUTYPBI, UMEIOIINE OCh CHMMETPHH,
102 Eii?:Haizizﬁnziin?;mx —— ) LIEHTP CUMMETPHUH. YKa3bIBaTh B OKPY’KAIOIIEM MUPE MOJIENTN
THX Quryp. PopMynHpoBaTh ONpeaeieHNE MEPIEeHANKYISIPHBIX

105 | Cnoxcerme panyoRaNkHEIX SHceN OPSMBIX U HapajjieNbHBIX NPSAMBIX. CTPOUTH C TOMOIIBIO YT OJIb-
104 | Cnosxerue panyoHaNbHBIX qHOEN HUKa TepIeHIUKYISPHBIC IPSIMBIEC U TTapaJlIeTbHBIE TPSIMBIE.
105 Cno;erHI/Ie PAlMOHATILHBIX HHCCI ObvsacHuamsb 1 WITIOCTPUPOBATH MOHATHE KOOPIAUHATHOM MIIOCKO-
106 CBOI:ICTBa CIOXKCHHS PAlMOHAIBHBIX HHCC] 2 cti. CTpOUTh Ha KOOPAMHATHOM INIOCKOCTH TOYKH C 3aJaHHBIMH
107 | CroiicTBa cOKEHUs PAIMOHAIBHEIX YHCENT KOODJIMHATAMH, OTIPEJEIISATh KOOPANHATHI TOUEK Ha IIOCKOCTH.
108 | Berunranue panioHa bHbIX YHCes 5 Ctpouts oTnenbHbIE TPadUKH 3aBUCUMOCTEN MEXKy BEIMUYHHAMU
109 | BerunTaHue palyOHAIBHBIX YACEN 10 TOYKaM. AHAJIM3UPOBATH TPa(UKH 3aBUCUMOCTEN MEXTy Be-
110 | BerynraHue paluOHAIBHBIX YHCEN JMYMHAMU (paccTosHUE, BpeMsl, TeMIeparypa  T. I1.)
111 | BelunTaHue pallnOHAIbHBIX YHCET
112 | BerunTanue panmoHaIbHBIX YHACEI
113 | KontponpHas pabota Ne§ «CrnoxeHne U BHIYUTAHUE PALIUO- 1

HAJIBHBIX YUCEID)
114 | YMHOXeHHE pallMOHAIbHBIX YHCell 4
115 | YMHOXeHHUe palioHaIbHBIX YHCE




116

YMHOXEHHUE pallMOHAJIbHBIX YHCCJI

117 | YMHOXEHHE parmOHAIBHBIX YHCEIT

118 | ColicTBa YMHOXEHUS PAllMOHAIBHBIX YHCEIl 3

119 | CgoiicTBa YMHOKEHUS PAllMOHAIBHBIX YHCEIl

120 | CpoiicTBa YMHOXKCHHS PAIIMOHAIBHBIX YHCEIT

121 | Koaddunment. PacnpenenutenbHoe CBOWCTBO YMHOKEHUS S)

122 | Koaddunment. PacipenenuteibHOE CBOWCTBO YMHOKECHHUS

123 | Koaddumuent. PactipenenutenbHoe CBOHCTBO YMHOKEHUS

124 | Koaddunment. PacipenenuteibHOe CBOWCTBO YMHOKECHHUSI

125 | Koaddunment. PacipenenuteibHOE CBOWCTBO YMHOKCHHSI

126 | [leneHue panmoHaIbHBIX YHCEI 4

127 | JleneHue paliMOHAIBHBIX YUCE

128 | Jlenenne panmoHaIbHBIX YHCEI

129 | JleneHue paliOHAIBHBIX YUCE

130 | KonTposnbHas paboTta Ne9 «YMHOXKEHHUE U JICJICHNE PALIAO- 1
HAJIbHBIX YUCEI»

131 | Pemenue ypaBHeHUM 4

132 | Pemenune ypaBHeHUit

133 | Pemenue ypaBHeHuU#

134 | Pemenue ypaBHeHUI

135 | Pemenue 3aa4 ¢ MOMOIIBIO ypaBHEHUI 5

136 | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

137 | Pemenue 3aa4 ¢ MOMOIIBIO ypaBHEHU I

138 | Pemenue 3aa4 ¢ MOMOIIBIO ypaBHEHU I

139 | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

140 | KontponsHas pabota NelO «Pemenne ypaBHeHu 1 3a1au ¢ 1
MMOMOIIBI0 YPABHEHUIN

141 | llepnenaMKyJIsipHbIE MIPSIMbIE 3

142 | lepnenauKynsipHBIC TPSIMBIC

143 | [lepnenauKymsipHbIE NPSIMBIE

144 | OceBas ¥ LeHTpaJIbHAsI CHMMETPUHU 3

145 | OceBas u IeHTpaJIbHasE CHMMETPUH

146 | OceBas 1 LeHTpaJIbHASI CHMMETPUHU

147 | IlapamienbHble npsiMble

148 | [lapannenbHble OpsMble 2

149 | KoopauHaTHAS MIOCKOCTH 3




150

Koopannarnas miockoctb

151 | KoopauHaTHas II0CKOCTh
152 | I'paduku 2
153 | I'paduku
154 | TloBTOpeHue U cCUCTEMATU3AIMS y4eOHOTr0 MaTepuaa 2
155 | IloBTOpeHue u cuctemMaTu3alus yueOHOro maTepuaa
156 | KontponsHas padorta Nell «IleprieHauKyasipHbIC U MTapa- 1
nenpHBIE TpsiMble. OceBasi U LeHTpajIbHas cuMMmeTpun. Koop-
JMHATHAS IJI0CKOCTh. ['paduxm»
IloBTOpeHHUE U ccTeMAaTH3alMs Y4eOHOro Matepuaja 14 yacon
157- | IloBTOopenue u cucreMaTu3alus yueOHOro MmaTepuania Kypca 12
168 MaTeMaTHKH 6 Kijacca
169 | KontponpHas pabota Ne 12 «MToroBas» 1
170 1
MareMmaTuKka. 7 KjIacc
5 yacoB B Heaemto, Bcero 170 yacos
Ho- Coneprxanue yueOHOTO Komnu- XapakTepuCTHUKa OCHOBHBIX BHJIOB JIESATEILHOCTH YUECHUKA
Mep Marepuaia YECTBO (Ha ypoBHE Y4eOHBIX JEHCTBHIA)
ypoKa 9acoB
I'nasa 1(anzedopa) JIuneiinoe ypaBHeHHe ¢ OHOI mepeMeHHOI 15 yacoB
1 BBenenne B anredpy 3 Pacnosznaséamv arcnoBbie BRIPaKESHUS U BBIPAKCHHS C TIEPEMEHHBIMH,
2 Bgenenue B anredpy JTUHEWHbIe ypaBHEeHUs. [IpUBOIUTH IpUMEpPHI BBIPAXKEHUHN C TepeMeH-
3 BxonHas KoHTposbHast paboTa 1 HBIMH, TUHEUHBIX ypaBHEHUN. COCTABIIATH BhIpaXKEHHE
4 JluneitHOe ypaBHEHHE C OJIHOM MepeMeHHO 5 C NMEepEeMEHHBIMU T10 YCJIOBUIO 331a4M. BBINMONHATE MpeoOpa3oBaHus BbI-
5 JIuuelitgoe ypaBHEHUE C O,HHOﬁ HepeMeHHOI7I pa)KeHHfI: IMPpUBOJUTH HO]IO6HBI€ cj1ara€MbIC, paCKpbIBaTb CKOOKH.
6 JInHeiiHOe YpaBHEHHE C OJHOIT IePEeMEHHOIT HaxoauTe 3HaueHe BBIpaXXEHUS C IEPEMEHHBIMH MTPH 3a/IJaHHBIX 3HAa-
7 JIHEHHOE YPAaBHEHHUE ¢ OHOI [IEPEMEHHOI YeHUsX nepeMeHHbIX. Kinaccuguimposars anredOpandeckue BEIpaKeHUSI.
8 | JluneiiHoe ypaBHEHHUE C OIHOW MEPEMEHHOI OnHChIBATh LEbIE BBIPAKEHH.
9 PelueHye 3a1a4 ¢ OMOIIBIO YPABHEHHUIL 5 Dopmynuposams ONpeNIeNIeHUE TNHEHHOTO YpaBHEHHS. PemmaTh TuHei-
10 | Permenyie 3a1a4 ¢ OMOIIIBIO YpaBHEHH] HOE€ ypaBHEHHE B 00ILIEM BH/IE. I/{HTepnpeTHpOBaTL ypaBHEHHUE KaK Ma-
11 | PemmicHne 3a1a4 ¢ MOMOIIBIO ypaBHCHHUA TEMATHYECKYIO MOJICITb PEAIbHOM CHTYallH. OnwuceIBaTh CXeMy pere-
12 | Pemenne 3a1a4 ¢ MOMOIIBIO ypABHEHHA HUS TEKCTOBOM 33/1a4M, IPUMEHSTD €€ JUIsl pelleHHs 3a1a4
13 Pemenwe 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUH
14 | TloBTOpEHHUE U cCUCTEMaTH3aIMsl yUeOHOro MaTepuaa 1
15 | Kontponbhas pabora Ne 1 «JIuHeliHOe ypaBHEHUE € OJTHOM 1




| mepemennoit» |

I'naBa 1 (reomerpus) Ilpocreiimme reomerpuyeckue purypol U ux cBoiicrea 15 yacos

16 | Touku u npsiMbIe Ilpusooums pUMEpPbl TEOMETPUIECKHUX (QUTYD.
17 | Touku u npsimblie Onucvleams TOUKY, IPSIMYI0, OTPE30K, JIyU, YTOJI.
18 | Otpesok u ero aivHa Dopmynuposams.
19 | OTpe30k u €ro JuMHa onpedeyieHus; PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEX-
20 OTpegoK U €ro JUIMHa Ay ABYMsl TOYKAMH, JOIOJIHUTCIbHBIX quei/'l, pa3BépHyT0r0 yria, paB-
21 | JIya. Yron. M3mepenue yrion HBIX yTJIOB, OMCCEKTPUCHI YTiia, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, I1€-
22 | Jlyu. Yron. Usmepenne yrios peCeKaroNMXcs MPSMBIX, TEPIICHAUKYIISIPHBIX MPSAMBIX, IEPICHIUKYJIS-
23 | Jlyu. Yron. Usmepenne yrios pa, HAKJIOHHOH, PACCTOSHMA OT TOUKH J10 NPAMOF;
24 | CmeskHbIe M BepTHKAIBHDIE YIIIbI ce0licmea. pacroioKeHUs TOYEK Ha IPSIMOM, U3MEPEHUsI OTPE3KOB U
25 | CMeKHbIC 1 BEPTUKATLHBIC YIIbI YTJIOB, CMEKHBIX U BEPTHKA/ILHBIX YTIIOB, NIEPTIEH/IKYIAPHBIX IPAMBIX;
26 | CMexHBIC M BEPTHKAIBHBIC YTIIBI OCHOBHOC CBOMCTBO IPAMOH.
27 | llepneHauKymnsipHbIEC IPSIMbIE Knaccuguyuposamp yriel. .
28 | AKCHOMEL /Jloka3zvleams: TEOPEMBI O NIEPECEKAIOIINUXCS IPSIMBIX, O cBOHCTBax
29 | TToBTOpeHYS ¥ CHCTEMATASAIEA YIeGHOT0 MATCDHATA CMEIHDIX 1 BEPTHKAILHBIX YIVIOB, O €IMHCTBEHHOCTH NPAMOL, neprieH-
30 | KonutponpHas pabora Ne 2 «IIpocreiimine reoMeTpruueckue AUKYIAPHOM NHHOH (CI1yaHt, KOTAA TOUKA AKHT Ha JAHHOIH Hpm\fOH)'
(DUIyPbI 1 X CBOFCTEaY Haxooumpw AIMHY OTPE3Ka, IPaLyCHYIO MEPY YIila, HCHIONb3Ys CBOHCTBA
WX U3MEPEHUH.
U306pasxcams ¢ TOMOIIBIO YEPTEKHBIX THCTPYMEHTOB T€OMETPUUYECKUE
(GUTYpBI: OTPE30K, JIy4, YTOJI, CMEXKHBIC U BEPTHKAIBHBIC YTIIbI, IEPIICH-
TUKYISpHBIE IPSIMbIE, OTPE3KU U JIyUH.
Ilosachams, 4TO TaKOE aKCUOMa, OTPE/IeNICHHUE.
Pewamyp 3anaun Ha BEIUKCIICHHE U JOKA3aTeNbCTBO, IPOBOJIS HEOOXO-
JTUMBIC J0Ka3aTeIbCTBO, POBOI HEOOXOJUMBIC JOKa3aTeIIbHBIC pac-
CYXKICHHS
I'nasa 2 (anzeopa) llennie Boipaxenus 52 yaca (nepsuie 30 yacon)
31 | ToxxecTBEHHO paBHBIC BEIpaXeHUS. TOXKIECTBA 2 Dopmynuposamy:
32 | ToxxnecTBeHHO paBHBIE BhIpakeHHs. ToXIecTBa onpedeneHus: TOXKIECTBEHHO PAaBHBIX BBIPAXKEHHI, TOKIECTBA, CTEIIEHU
33 | CreneHb ¢ HATypaJIbHBIM ITOKa3aTelIeM 3 C HaTypaJbHBIM [TOKa3aTeIeM, OJIHOUJIEHa, CTAHAAPTHOTO BHU/Ia OJTHO-
34 | Crenenp ¢ HaTYpaIbHBIM IOKa3aTeleM 4yieHa, K03 PUIreHTa oTHOUIeHa, CTENICHH OAHOYJIEHA, MHOTOYJICHA,
35 CreneHb ¢ HaTypaJbHBIM IMOKA3aTEIEM CTCIICHM MHOT'OYJICHA,
36 CBolCTBA CTEIICHU C HATYPAJIbHBIM [IOKA3aTEJIEM. ceoucmea: CTCIICHU C HATYPAJIbHBIM IOKAa3aTCJICM, 3HAKA CTCIICHU,
37 | CBoiicTBa CTEIICHH C HATYpaIbHBIM I0KA3aTEIICM. npasuna: N0Ka3aTeabCTBa TOXKIECTB, YMHOKEHHS OJIHOWJIEHA HA MHOTO-
38 | CBolicTBa CTEIIEHN C HATYpPATBHBIM ITOKA3aTEJICM. 3 “UICH, yMHOXKCHUA MHOTO'IICHOB.
39 | OnHouwteHs! ) Jloka3vlieams CBOMCTBA CTENIEHU C HATYPATbHBIM TTOKa3aTeNeM. 3aIuChl-
40 | Oxnowiens: BaTh W JIOKAa3bIBaTh (DOPMYJIBI: IIPOU3BEICHUS CYMMBI U Pa3HOCTH JABYX




41 | MHorowieHsl 1 BBIPAKCHU, pa3HOCTH KBAJPATOB JBYX BBIPAKECHUN, KBaJpaTa CyMMBI U
42 | CnoxeHne U BBIYUTAaHHE MHOTOWJICHOB 3 KBaJipaTa pa3HOCTH JIBYX BBIpaKEHUI1, CyMMBbI KYOOB U Pa3HOCTU KyOOB
43 | CioxeHHe ¥ BEIYMTaHHE MHOTOWICHOB JIBYX BBIPAKCHHIA.
44 | CrnoKeHue U BBIYUTAHUE MHOTOWICHOB Buiyucnams 3HaueHUE BhIpaXKeHUU ¢ mepeMeHHbIMU. [[puMeHaTs cBOM-
45 KOHTpOJ'IBHaH pa60Ta Ne 3 «Crteriess ¢ HaTypaJbHBIM ITOKa- 1 CTBa CTCIICHU OJIA HpeO6pa3OBaHI/I$I BBIpa)KeHPIfI. Brinonuare YMHOXEC-
3areiieM. OpHowieHsl. MHorowieHsl. CloXKeHHUE U BEIYUTA- HKME OJIHOYJICHOB Y BO3BEIAECHHUE OJHOYICHA B cTeneHb. [IpuBoauTs ox-
HHUE MHOTOYJICHOB) HOWICH K CTAHAAPTHOMY BHUAY. 3aHI/ICBIBaTB MHOT'OYICH B CTAaHAAPTHOM
46 | YMHOXEHHE OJHOYIEHA HA MHOTOYJIEH 4 BHJIC, OTIPEICIIATh CTENEeHb MHOTOWIeHA. [IpeoOpa3oBeiBaTh MpoOU3BeE/Ie-
47 | YMHOeHMe 0fHOUIEHa Ha MHOTOUIEH HUE OJJHOYWICHA U MHOTOUYJICHA; CYMMBbI, Pa3HOCTH, IPOU3BEACHHUS IBYX
48 | YMHOXKeHHe 0HOUYIeHa Ha MHOTOUICH MHOT'OUYJICHOB B MHOTOWICH. BBITIOHATE pa3inokeHne MHOTOWICHA Ha
49 | VMHOXCHHE OHOWICHA HAa MHOFOWICH MHOKHMTEIHM CIIOCOOOM BBIHECEHHUS OOIEro MHOXKHUTEIS 3a CKOOKH, CITO-
50 | YMHOKEHNE MHOMOYICHA HA MHOLOWICH cOo0OM IpYIIIUPOBKH, 110 POpMyJIaM COKPAIIEHHOTO YMHOXKEHHUS U C
51 V MHOKCHIE MHOLOWICHA Ha MHOIOWICH MIPUMEHEHHUEM HECKOJIBKUX CII0c000B. MCroap30BaTh yKa3aHHBIE Mpe-
52 | VMHOKCHNC MHOrOWICHA HA MHOFOUICH o0pa3oBaHMs B MPOIlecce PelIeHUs] ypaBHEHHH, T0Ka3aTeIbCTBa
53 | YMHOXeEHHE MHOTOYJICHA HA MHOTOWIEH YTBEPXICHHHA, PELICHH TEKCTOBBIX 3a/1a4
54 | PaznoxeHre MHOrOWIEHOB HA MHOKHUTEIN. BelHeceHne 00- 4
IIIET0 MHOXKUTEIIS 32 CKOOKH
55 | Pa3nokeHre MHOrO4WIEHOB Ha MHOKUTEIN. BrIHeceHne 00-
IIIET0 MHOXKUTEIIS 32 CKOOKH
56 | PaznoxeHne MHOrOWIEHOB HA MHOKHUTEIN. BelHecenne 00- 3
IIIEr0 MHOXKUTEIIS 32 CKOOKH
57 | Pa3noxeHne MHOTOWIEHOB HA MHOXKUTEIN. MeTo Tpymnu- 3
POBKH
58 | Pa3noxeHre MHOTOWICHOB HA MHOXKHTEIH. METOT TPYIIITH-
POBKH
59 | Pa3noxeHre MHOTOWICHOB HA MHOKHTEIH. METOT TPYIIITH-
POBKH
60 | KonTponbHas padota Ne 4 «YMHOXKEHUE OHOWICHA Ha 1
MHOTOWICH. Y MHOXKEHHE MHOTOWIEHA Ha MHOTowIeH. Pa3-
JIOKEHE€ MHOTOUWIEHOB HAa MHOKHTEIIH
I'naBa 2 (reomerpusi) Tpeyroabnuxku 18 yacos.
61 | PaBHbIle TpeyromsHuKkH. BeicoTa, Mennana, OuccekTpuca Onucwviéams CMBICT TIOHATHS «paBHBIC GUTYPBD». [IpUBOINUTE IPUMEPHI
TpPEYroabHUKA paBHBIX QUTYD.
62 | PaBuble TpeyronsHukH. BeicoTa, Menuana, OuccekTpuca Hz06paxcams 1 HAXOIUTH Ha PUCYHKAX PABHOCTOPOHHHE, PaBHOOE/I-
TPEYrOJbHUKA pEeHHbIE, IPSIMOYTOJBHBIE, OCTPOYTOJIbHBIC, TYOYTOJIbHBIC TPEYTOIbHH-
63 | [lepBsIii 1 BTOpPOI MPU3HAKH PABEHCTBA TPEYTOJHLHUKOB KU U UX DJIEMEHTHI.




64

IlepBbIil 1 BTOPON IPU3HAKHU PABEHCTBA TPEYTOJbHUKOB

Knaccughuyuposamo TpeyroabHUKH 110 CTOPOHAM H YTJIaM.

65 | IlepBsIif 1 BTOPOI MpU3HAKKA PABEHCTBA TPEYTOJIHLHUKOB Dopmynuposams.
66 | IlepBbIii 1 BTOPOI MPU3HAKH PABEHCTBA TPEYTOJIHHUKOB onpedeneHus; OCTPOYToJIbHOT0, TYIIOYTOJIBHOTO, IPSIMOYTOJILHOTO, paB-
67 | IlepBblil U BTOPOIi IPU3HAKK PABEHCTBA TPEYTOJILHUKOB HOOEIPEHHOT0, PABHOCTOPOHHET 0, PA3HOCTOPOHHETO TPEYTOJIbHUKOB;
68 PaBHO6ereHHBIﬁ TPEYTrOJIbHUK U €T0 CBOICTBA 6I/ICC€KTpI/ICBI, BBICOTHI, MCAHaHbI TPCYTOJIbHUKA, PABHBIX TPCYTI'OJIbHH-
69 | PaBHOOEIpeHHBIN TPEYTOJIBHHUK U €r0 CBOICTBA KOB; CEpCIIMHHOTO NEPICHAUKYJIIPA OTPE3Ka; ICPUMETPA TPCYTOJIbHH-
70 | PaBHOOEIpEHHBIN TPEYTrOJIBHUK M €r0 CBOMCTBA Ka,
7 PaBHOGEAPEHHBII TPEYTOILHUK H €ro CBOICTBA cgoticmea.; paBHOOEIPEHHOTO TPEYTOJIbHIKA, CEPEMHHOTO MEPIIEHM-
72 | Tlpusnaxu paBHOGEPEHHOrO TPEYTONBHAKA KyJsipa OTpe3Ka, OCHOBHOT'O CBOWMCTBA PAaBEHCTBA TPEYIOJIbHUKOB;
73 | TIpu3Haku paBHOGEIPEHHOrO TPEYTOIbHHKA NPU3HAKU. PAaBEHCTBA TPEYTOJIbLHUKOB, PAaBHOOEAPEHHOTO TPEYTOJIbHU-
74 | Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB Ka. ) .
75 | Tpetuii npusHaK paBeHCTBA TPCYFOBHIKOB ﬂo§a3b16anzb TEOPEMBI: O EAUHCTBEHHOCTH NPAMOH, TEpIIEHIMKYIAP-
76 | Teopemsr HOM TaHHOM (Cilydaid, KOT1a TOYKA JIEKUT BHE JAaHHOM MPsIMOi); TpU
77 | TloBTOpEHHE B CHCTOMATH3AINA YIEOHOTO MATCPHATE NpH3HAKa PaBEHCTBA TPEYTOIbHUKOB; IPH3HAKH paBHOOEAPEHHOTO Tpe-
yroJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEIUHHOIO MEPHEHIUKYIISIPa, paB-
78 | KoutponbHas pabora Ne 5 o teme " Tpeyronpuuku" HOOE/IPEHHOTO 1 PABHOCTOPOHHErO TPEYTOILHHUKOB,
Paszvsacnams, 4TO Takoe TEOpeMa, ONMUCHIBATh CTPYKTYPY TEOPEMBI.
OOBACHATD, KaKyI0 TEOPEMY Ha3bIBAIOT 0OpATHOW JAaHHOM, B UEM 3a-
KJIFOYAEeTCsl METO/1 I0Ka3aTenbCcTBa OT MpoTUBHOrO. IIpuBOuTh Npume-
PBI UCIIOJIB30BAHUS STOTO METO/1A.
Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTENbCTBO
I'nasa 2 (anzeopa) llenvbie BoipaxeHus 52 yaca (mpogokeHue 22 yaca)
79 | IlpousBeneHue pa3HOCTH U CYMMBI JIBYX BBIpaKCHHUN 3 Dopmynuposams.
80 | IlpousBeneHue pa3HOCTH U CYMMBI JIBYX BBIpaKEHUH onpeodenenus. TOXIECTBEHHO PABHBIX BBIPAKEHHM, TOXK/IECTBA, CTETIEHU
81 | IIpousBeneHHEe pa3HOCTH U CYMMBI IBYX BBIPQXKEHUI C HaTypaJbHBIM [TOKA3aTeIeM, OJIHOUJIEHA, CTAHAAPTHOTO BH/1a OJTHO-
82 | Pa3HoCTh KBapaToOB IBYX BBIpAKEHUH 2 qjieHa, KO3 pULreHTa 0JHOWIEeHa, CTENIeHN OJJHOUJICHa, MHOTO4JICHA,
83 Pa3HOCTB KBaJIpaTOB IBYX BBIPAKEHUMU CTCIICHU MHOT'OYJICHA,
84 | KBampaT CyMMBI M KBaapaT Pa3HOCTHU ABYX BBIPAKCHHIL 4 c6olicmea: CTETIEHU C HaTYPaJIbHBIM I10Ka3aTesIeM, 3HaKa CTEIeHH;
85 | KBampat cymMmbl it KBapaT pasHOCTH JBYX BEIPOKCHHI npasuna: 10Ka3aTeabCTBa TOXKIECTB, YMHOKEHHS OJIHOWJIEHA HA MHOTO-
86 | KBagpaT cyMMBI M KBaJpaT pa3HOCTH JIBYX BBIpaKEHUH WICH, YMHOXKCHHA MHOTOYICHOB.
87 | Ksaapar CyMMBbl H KBaIpaT pa3sHOCTH ABYX BBIPAXKeEHHH /loka3vleams CBOICTBA CTENIEHU C HATypaJIbHBIM IOKa3aTesleM. 3aIncChl-
88 | IIpeoGpa3oBaHKe MHOTOUWIEHA B KBAJIPaT CYMMBbI HIJIM Pa3HO- 3 BaTb M IOKasbIBATL (bopmysbt: nponsseserys CYMMBI 1 PASHOCTH JIBYX
CTH JIBYX BBIPAKEHHIA BIpAKEHUH, PASHOCTH KBa/IpaTOB JIBYX BLIPAKCHHUIL, KBa/ipaTa CyMMBbI 1
89 | [IpeoOpasoBanie MHOTOWIEHa B KBAIPAT CYMMbI WJTH PA3HO- KBa/IpaTa pasHOCTH /IBYX BLIPaKEHHH, CyMMbI KyOOB M pa3HOCTH KyOOB
CTH JBYX BBIPOKECHUI ABYX BLIPKCHHH. . .
90 | [peoGpa3oBanie MHOFOWICHA B KBAIPAT CyMMBI HITH Pa3HO- Buviuucnsams 3HaueHNe BBIpaXEHUN ¢ TepeMEeHHbIMU. [IpuMeHsITh CBOM-

CTH JBYX BBIPOKECHUI

CTBA CTEIMEHU AJIs MPeoOpa3oBaHus BhIpaKeHUI. BBIMOMHATE yMHOXKeE-




91 | KonrponbHas pabota Ne 6 «DOpMyIbl COKpPALICHHOTO BbI- 1 HHE OJHOYICHOB U BO3BEJCHUE OJHOUWICHA B CTeneHb. [IpuBoaurs o-

paskeHMsI» HOWIEH K CTaHJAPTHOMY BUAY. 3allUChIBATH MHOTOYJICH B CTAHJAPTHOM
92 | CymMa 1 pa3HOCTh KyOOB JIBYX BBIpQKCHHUN 2 BUJIE, OTIPEIENIATH CTeNIeHb MHOTOWIEeHA. [IpeoOpazoBrIBaTh Mpou3Beie-
93 | CyMMa 1 pa3HOCTh KyOOB JIBYX BbIpaXKEHUH HUE OJIHOYJIEHAa U MHOTOWIEHA; CYMMBI, pa3HOCTH, IPOU3BEICHUS ABYX
94 HpI/IMeHeHI/Ie Pa3INYHBIX CIIOCOOOB pas3I0KeHUsT MHOT'O1J1e- 4 MHOTOYIEHOB B MHOTOWIEH. BBITOIHATE Pa3JI0KCHUC MHOI'OYJICHA Ha

Ha Ha MHOXHUTEJIH MHOKHUTEIH CII0COOOM BBIHECEHUS O0ILEro MHOXKUTENIS 32 CKOOKH, CII0-
95 | IlpumeHeHne pa3IMYHBIX CIIOCOOOB PA3JIOKEHUS MHOTOYJIC- cOOOM IPYHIUPOBKH, 110 GOPMYIIaM COKPALIEHHOTO YMHOXCHHS U C

HA HAa MHOXHUTEJH MPUMEHEHHEM HECKOJIbKHMX Coco00B. Mcnosb30BaTh yKazaHHbIE Mpe-
96 | IIpumeHeHUe pa3IUYHBIX CIIOCOOOB PA3JIOKEHUS MHOTOYJIC- 06pa3OBaHH’1uB TpOLeCCe PELICHUs YPABHCHHUH, JI0Ka3aTe/IbCTBA

Ha Ha MHOXHUTEIH YTBEP)KICHUMH, pEIIeHUs TEKCTOBBIX 3a/1a4
97 | IlpumeHeHue pa3IMYHbIX CIOCOOOB pa3I0KEHUsI MHOrO4JIe-

Ha Ha MHOXXUTEIN
98 | [loBTOpenue u cucrtemaTu3ays ydeOHOTO MaTepuaa. 2
99 | IloBTOpeHHe U cucTeMaTU3aIus y9eOHOro MaTepuaia.
100 | KontpospHas pabora Ne 7 «CyMMa 1 pa3HOCTh KyOOB JIBYX 1

BbIpakeHuil. [IpuMeHeHne pa3IuuHbIX CIIOCOO0B pasioxkKe-

HUSI MHOTOYICHA HA MHOYKUTEIIN

I'nasa 3 (anceopa) ®ynxkuuu 12 yacon
101 | Ces3u mexnay BenmuunHamMu. OYHKIUSA 2 IIpusooums npuMephl 3aBUCUMOCTEN MEXy BEITUUMHAMU. Paznuyare
102 | Cs3u Mex 1y BenuunHaMu. OyHKIUS Cpeau 3aBUCUMOCTEN (DYHKIIMOHABHBIE 3aBUCIMOCTH.
103 | Croco0sl 3aanust GyHKIUU 2 Onucvieams nonamus. 3aBUCUMON U HE3aBUCHUMOI epeMEHHbIX, (PYHK-
104 | CnocoOsl 3a1anust QYHKIIUU LIUH, apryMeHTa (QyHKIUH; criocoObl 3aanus GyHKuuu. dopmyaupo-
105 | I'padux GpyHKmun 2 BaTh OIpEACIICHUs: 00JIacTH orpeaesieHus] GyHKIIMU, 00JIaCTH 3HAYECHUN
106 | I'paduk pyHKimn ¢byHkuuu, rpaduka GyHKIUH, THHEHHON QYyHKIIUM, IPSIMOM MPONOpIH-
107 | Jlunelinas pyHkims, e€ rpauku cBoicTBa 4 OHAJIbHOCTH.
108 | Jlnneiinas gyHKuus, eé rpaduku cBOHCTBa Buiyucnams 3nauenye GyHKIMU 1O 33JJaHHOMY 3HAUEHHIO apryMEeHTa.
109 | Jluneitnas pyHkuus, eé rpaduku cBoiicTa CocraBnars Tabnuibl 3HaueHUN pyHkuuu. Ctpouts rpaduk QyHKINH,
110 | Jiuneitnas byHKius, €& rpadHky cBOCTEA 3agaHHol TabnuyuHo. [To rpaduky GyHKIMH, SABISIOMIEICS MOJIENBIO pe-
111 | [loBTOpEHHE H CHCTEMATH3aIMA YIeOHOro MaTepHana 1 ILHOTO NPOLLECCa, ONPE/IENATH XapaKTEPHCTHKH STOTO NpoLecca.
112 | Kontpomsaas pabora Ne 8 «DyHKImiy 1 Crpoutsb rpa(bmi JTUHEHHOU (byHKuHUI/I U TIPSIMOM TPOTIOPIIUOHAIBHOCTH.
OmnwuceIBaTh CBOWMCTBA 3TUX (DYHKIHNA
I'naga 3(ceomempus) Iapanieasnbie npavbie. CyMMa yrjioB TpeyrojbHuka 16 yacos.

113 | [NapamenbHbBIC PSIMBIE Pacno3znasams Ha yepTexax napauiesibHbIE IPSIMBIE.
114 | IIpu3HaKky napauieIbHOCTU MPSIMBIX N300pakaTh ¢ MOMOILBIO JIMHEHKHU U YTOJIbHHUKA MapajuleibHbIe Mpsi-
115 | Ilpu3Haku napamieabHOCTH NPSIMBIX MBIE.
116 | CgoiicTBa mapajuieNbHbIX IPSIMBIX Onucvléams yribl, 00pa30BaHHbIE MTPU MEPECCUCHUH IBYX MPSMBIX Ce-
117 | CgoiicTBa mapasuieNbHbIX IPSIMBIX KyILCH.
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CBolicTBa napaieNbHbIX MPSMBIX

Dopmynuposamu.:

119 | Cymwma yrioB TpeyrojabHUKa onpedeneHus.; TTAPAIIIEIbHBIX MPSMBIX, PACCTOSHUS MEXIY Mapajlieib-
120 | Cymma yriioB TpeyrojbHUKa HBIMU TPSMBIMHU, BHELITHETO yTJIa TPEYroJbHUKA, TUIIOTEHY3bI U KaTeTa;
121 | CyMma yrioB TpeyrojibHHUKa ceolicmea: MapajuleIbHbIX MPSIMBIX; YIJIOB, 00pa30BaHHBIX MPH Nepece-
122 CYMMa YIJIOB TPEYrOJIbHUKA YCHHUM NAPAJIICIBHBIX IIPSIMBIX CGKyIJ.[CfI; CYMMBI YIJIOB TPCYI'OJIbHUKA,
123 | [IpssMOyToJIbHBIN TPEYTOIBHUK BHEIIIHEr0 yIila TPEYTroJIbHUKA; COOTHOIIEHUH MEXly CTOPOHAMHU U YT-
124 | TpsiMoyronbHbIi TpeyronbHUK JaMU TPEYroJbHHUKA; MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOM-
125 | CBoiicTBa IIPSIMOYTOJILHOTO TPEYTrOJIbHUKA CTBO HAPAJUICJbHBIX HPAMbIX;
126 | CBoiicTBa NPAMOYTrONBHOTO TPEYTONbHIKA NpU3HAKU: TIAPATUIETBHOCTH MPSIMbIX, PABEHCTBA PSIMOYTOJIbHBIX Tpe-
127 | TloBropeHue u cucTeMaTU3anms y4eOHOro MaTepuasa YTOJIBHUKOB. .
128 | KontponbHas pabota Ne 9 «[lapannensrsre npsmbie. Cymma okaszvieams: TEOPEMBI O CBOWCTBAX MapaJICNIbHBIX MPSAMBIX, O CyMME
YTIIOB TPEYrOTBHUKA» YTJIOB TPEYroJbHUKA, O BHEIIHEM YIJIe TPEYTOJIbHUKA, HEPABEHCTBO
TPEYroJbHUKA, TEOPEMbI O CPAaBHEHHH CTOPOH M YTJIOB TPEYTOJIBHUKA,
TEOPEMbI O CBOMCTBAX MPSAMOYTOJBLHOIO TPEYroJbHUKA, IPU3HAKY I1a-
paJUIETBHBIX MPSIMBIX, PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHHUKOB.
Pewamw 3a1aun Ha BBIUMCIIEHUE U JJOKA3aTEIbCTBO
I'nasa 4 Cuctembl JIMHEHHBIX YPAaBHEHMIH ¢ 1BYMs NnepeMeHHbIMHE 19 yacoB
129 | VpaBHeHus ¢ AByMs NIEPEMEHHBIMU
130 | YpaBHeHus ¢ IByMsl IEpEMEHHBIMH IIpusooums npumepsvl: ypaBHEHUS C ABYMS IIEPEMEHHBIMU; JIMHEHHOTO
131 | JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk YPaBHEHHUS C IBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEHHBIX ypaBHe-
132 | JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpauk HUM C ABYMsI ICPEMCHHBIMH; PEAIbHBIX IPOLIECCOB, I KOTOPBIX ypaB-
133 | JIunelinoe ypaBHEHHUE C ABYMS EPEMEHHBIMH U €T0 rpaduk HEHHE C JIByMsI [IEPEMEHHBIMU WJTH CUCTEMa YpaBHEHUH ¢ IByMs Iepe-
134 | Cucremsl ypaBHEHUH ¢ IByMs lepeMeHHbIMU. [ paduueckuit MEHHBIMH SBJIAIOTCA MaTEMAaTHYECKUMH MOJCIIIMHU.
METOJT pemeHH;[ CUCTEMBI JBYX J'H/IHGI\/JIHBIX ypaBHerIf/'I C OHpCﬂCJ’IHTB, ABIIACTCA JIU napa YHUCCII peI_HCHI/IeM JAHHOT'O ypaBHeHI/IH C
JBYMs IEPEMEHHBIMU ABYMA ICPECMCHHEIMHU.
135 | Cucremsl ypaBHEHUH ¢ IBYMs IepeMeHHBIMH. | paduueckmii Dopmynuposanms:
METOJ] PELICHHS CHCTEMBI JBYX JIMHEHHBIX ypaBHEHHIA ¢ onpeodenenus. pelieHNs ypaBHEHUS C ABYMS IIEPEMEHHBIMU; YTO 3HAYUT
JBYMSI TIEPEMEHHbBIMH PELIUTh YpaBHEHHE C IBYMsI IEPEMEHHBIMU; TpaduKa ypaBHEHHUS C JIBY-
136 | Cucremsl ypaBHEHUH ¢ IByMs epeMeHHbIMU. [ paduueckuit MsI IEPEMEHHBIMH; INHEHHOTO yPaBHEHHS C IBYMs IIEPEMEHHBIMK; pe-
METO/I PELICHHS] CUCTEMBI JIBYX JTUHEHHBIX YPaBHEHUN C LICHHA CHCTCMBL }’PauBHeHI’II7I C ABYM IICPEMEHHBIMH;
JIBYMS IPEMEHHBIMH ceolicmea ypaBHEHHH C TByMS TIEPEMEHHBIMH.
137 | Pewenne cucTem NMHEHHBIX yPABHEHHI METOIOM IIOACTA- Onucvléams: CBOWCTBA rpaduka JMHEWHOTO YpPaBHEHHS B 3aBUCUMOCTH
HOBKH OT 3HaueHUil K03(PPUIMEHTOB, rpaPUUECKUI METOJT PEILIEHUS] CUCTEMBbI
138 | Pemenue cucrteM JIMHEWHBIX YPABHEHHI METOIOM I1O/ICTA- JIBYX yPaBHEHUH C JIBYMsl IEPEMEHHBIMH, METO/l TIOACTAHOBKH 1 METON
HOBKH CITO’KEHHUS TS PEIICHHUSI CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUH C ABYMS
139 | Pemenue cuctem JTUHEHHBIX YPaBHEHUI METOJIOM CIIOXKEHUS TICpEMCHHBIMH. .
140 | Pemenune cucteM TUHEWHBIX YpaBHEHUI METOJIOM CIIOKEHUS Cmpoums rpauK TMHEHHOrO ypaBHEHUA C ABYMs NEPEMEHHbIMU. Pe-
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PelieHne cucteM JTMHENHBIX YPAaBHEHUN METOIOM CIIOKEHUS

LIaTh CUCTEMBI IBYX JIMHEVHBIX YPABHEHUM C IBYMsI [ICPEMECHHBIMH.

142 | Pemenwue 3a71a4 ¢ MOMOIIBIO CHCTEM JTMHEHHBIX YpaBHEHUHN Pewams TexcTOBBIE 3a1a4H, B KOTOPBIX CUCTEMA JIBYX JINHEWHBIX ypaB-
143 | Pemenune 3a/1a4 ¢ TOMOIMIBIO CUCTEM JTUHEHHBIX YPABHCHHIA HEHUH C IBYMsI IEPEMEHHBIMHU SIBIISIETCS MATEMAaTUYECKOM MOJIETIBIO Pe-
144 Pemienue 3aJ1a4 C IIOMOIIBID CUCTEM JIMHEUHBIX ypaBHeHHf/'[ AJIBHOI'O IMponecca, 1 MHTCPIPECTUPOBATE PE3YJIbTAT PECIICHUA CUCTCMBI
145 | Pemenwue 3a1a4 ¢ MOMOIIBIO CHCTEM JTMHEHHBIX YpaBHEHUH
146 | IloBTOpeHME U CUCTeMATH3AIMsI YIeOHOTO MaTepuaa.
147 | KontpoasHas padora Ne 10 «CuctemMbl TUHEHHBIX YpaBHE-

HUN C IBYMS IEPEMEHHBIMM

I'nasa 4 (ceomempus) Oxpy:xkHOCTH U KPYr. ['eomeTpudeckue nocrpoenusi 16 yacon

148 | I'eomerpuyeckoe MecTo ToueK. OKPYKHOCTh H KPYyT THosacuams, 4TO TaKoe 3aja4a Ha MOCTPOCHHE; TEOMETPUUECKOE MECTO
149 | I'eomerpudeckoe MecTo To4eK. OKPYKHOCTh H KPYyT touek ('MT). [IpuBoauts npumepsr [ MT.
150 | HekoTtopslie cBoiicTBa OKpYy)HOCTU. KacaTenbHas K OKpyx- H306pascams Ha pUCYHKAX OKPYKHOCTh U €€ 3JIEMEHTHI; KacaTeIbHYIO

HOCTH K OKPY>KHOCTH; OKPYKHOCTb, BHUCAHHYIO B TPEYT'OJIbHUK, U OKPYXK-
151 HeKOTOpLIC CBOWCTBA OKPYKHOCTH. KacarensHas k OKpYXK- HOCTb, OITMCAHHYIO OKOJIO HETO. OnuceIBaTh B3aMHOE PACIIOIOKCHHUC

HOCTH OKPY>KHOCTH U IPSIMOM.
152 | HekoTopslie cBOCcTBa OKpYy)HOCTU. KacaTenbHas K OKpyx- Dopmynuposanms:

HOCTH onpedeieHus; OKPY>KHOCTH, KpyTra, UX 3JIEMEHTOB; KacaTelbHOH K
153 | OnucaHHas ¥ BIMCaHHAsI OKPY)KHOCTU TPEYroJIbHUKA OKPYKHOCTH; OKPY>KHOCTH, OIICAHHON OKOJIO TPEYTOJIbHUKA, OKPYXK-
154 | OnucanHas ¥ BIMCaHHAs OKPYKHOCTU TPEYrOJIbHHUKA HOCTH, BICAHHOH B TPEYTOJIbHHK;
155 | OrcaHHAas U BIMCAHHAs OKPY/KHOCTH TPEYTOJIHUKA ceolicmea. cepeauHHoro nepnenaukyisapa kak ['MT; Ouccektpucsl yria
156 | 3agaun Ha mocTpOCHNUE kak I'MT; kacaTeapbHOM K OKPYKHOCTH; AUAMETPA U XOP/bl; TOYKH IIe-
157 | 3anaun Ha nocTpoeHue pecedyeHust CepeIMHHBIX TEPIICHAUKYIIIPOB CTOPOH TPEYTOJbHUKA; TOU-
158 | 3ajaum Ha MocTpoeHHe KM TepeceyeHus 6HCC(EKTpI/Ic YIJI0B TPEYTrOJbHUKA;
159 | Merox reoMeTpu4ecKHX MeCT TOYEK B 3aJa4ax Ha IIOCTpOe- NpUsHAKU KaCaTCIILHOM.

e Jloxazvieamy: TEOPEMbI O CEPEIMHHOM NEPNICHIMKYIAPE 1 6I/ICCCKTpI/I(ie
160 | MeToa reoMeTpHIECKIX MECT TOUSK B 3a1adax Ha MOCTpoe- yria kak ['MT; o CBOHCTBAX KacaTeIbHOM; 00 OKpPY>KHOCTH, BIIUCAaHHOU

- B TPEYTONBHUK, OIHCAHHOH OKOJIO TPEYTONbHUKA; NPUSHAKYU KACATElb-
161 | MeToa reoMeTpUIEeCKIX MECT TOYEK B 3aj7a4ax Ha MOCTPOe- HOH.

e Pewams 0CHOBHBIE 33/1a4M HA TOCTPOEHUE: TOCTPOEHUE yTiia, PABHOTO
162 | IloBTOpeHne U cucTemMaTu3alys yieOHOro Marepuaa HafIHOMy; HOCTPOCHHE CCPEAMHHOTO TEPITCHAMKYIAPA NAHOTO OTPe3~

Ka; IOCTPOEHUE MPSIMOM, MPOXOAAIIECH Yepe3 JaHHYIO TOUKY U MepHeH-

163 | KontponpHas padota Ne 4 «OxpyXHOCTB U KpyT. [ eomeT-

PHUUCCKUC TOCTPOCHUS»

TUKYJISIPHON JJAaHHOU MPSIMOM; TOCTPOEHHE OMCCEKTPUCHI TAaHHOTO YIia;
IIOCTPOEHUE TPEYTOJIbHUKA 110 IBYM CTOPOHAM U YIIIy MEXAY HUMH; 110
CTOpPOHE U JIBYM INpUJIEKAIIKUM K Hel yriam. Pemars 3aqaun Ha mocTpo-
enue meronoM I'MT.

Cmpoumbs TPEYrONbHUK MO TPEM CTOPOHAM.

Pewams 3a1a4n Ha BBIYUCIICHUE, JOKA3aTEIbCTBO U IOCTPOEHUE




IloBTOpeHue U cucTeMaTH3ANMA Y4eOHOro MaTepuasa 7 4acoB

164 TpeyronbHUKH 2
165 PaznoxeHne Ha MHOKUTEIH
166 OyHKIHH.
167 [TapannenpHbIC IPSMBIC.
168 HroroBas KOHTpOJIbHAS paboTa
169 Wrorosast koHTpoIbHAs paboTa 1
170 AHaJIN3 UTOTOBOIM KOHTPOJILHOW PabOTHI
Matematuka. 8 Kjiacc
5 yacoB B Hegenro0, Bcero 170 gacos
Ho- Copneprxanue yueOHOTO Komnu- XapakTepuCcTUKa OCHOBHBIX BHJIOB JICATEIILHOCTH YUCHUKA
Mep Marepuana YECTBO (Ha ypoBHE y4eOHBIX NEHCTBHIN)
ypoKa 9acoB
BBoanoe moBropenne 3 yaca
1 IToBTOpenune kypca 7 kiacca 1
2 IToBTOpenune kypca 7 Kiacca 1
3 Bxoanas koHTpoapHas padbora 1
I'naga 1 PanuonanbHble Bbipaskenus 44 yaca (nepBbie 27 yacoB)
4 ParmonansHble 1poOu 2 Pacnosznaseams 1ienple panioHaIbHbIE BBIPAXKEHUS, IPOOHBIE paIfo-
5 ParmonansHeie 1poou HaJIbHBIEC BBIPAKEHUS, TPUBOAUTH TIPUMEPHI TAKUX BBIPAKECHUH.
6 OCHOBHOE CBOMCTBO PAaLlMOHAIBLHOM IpoOH 3 Dopmynuposams.
7 OCHOBHOE CBOMCTBO paHHOHaHBHOfI ;[po6p1 Onpe()eﬂesz: pamroOHAJIBHOI'O BEIPAKCHUA, JOITYCTUMBIX 3HAYEHUI
8 OCHOBHOE CBOICTBO PAIIMOHATLHOM IPOOH HEePEMEHHOM, TOXK/AECTBEHHO PAaBHBIX BBIPAXKEHUH, TOK/IECTBA, paB-
9 CrnosxeHue ¥ BBIYUTAHUE PALIMOHAIBHBIX AP00Oeii ¢ 0JIMHAKO- 3 HOCHJIBHBIX YPABHEHUH, PAIJHOHAIEHOTO YPABHEHNU s, CTCIICHHC HyJle-
BBEIMH 3HAMCHATEIISIMHI BBIM IIOKa3aTeJIeM, CTEIIEHH C LEeJIbIM OTPHUIIATEIbHBIM MTOKa3aTeeM,
10 | CnoxxeHue 1 BEIUMTaHKE PALIMOHATIBHBIX Ipo0eil ¢ 0uHAKO- CTaHIAPTHOTO BHJIA YHCIIA, 00PaTHON IPOIOPLHOHATBHOCTH;
BBEIMHU 3HAMEHATEISIMHI ceolicmea: OCHOBHOE CBOMCTBO pallMOHaJIbHON ApoOH, CBOMCTBA CcTe-
11 | CioxeHue 1 BRIYMTAHUE pallMOHATBHBIX JpoOeii ¢ 0AMHAKO- TEHH C HEJTBIM [IOKA3aTeeM, ypaBHeHH i, hyHKImH Y = k :
BBIMH 3HaMEHATEISIMA X
12 | CroxeHue 1 BRIYMTAaHUE pallMOHATIBHBIX Jpo0eit ¢ pa3HbIMU 6 npaeuna. CIOXEHUs, BBIMUTAHUS, YMHOKEHUS, JIeIeHHsI TpoOeid, BO3-
3HaMEHATEISIMH BEJICHUS IPOOU B CTETICHB;
13 | CnoxxeHue U BBIUNTAHHE PALMOHAIIBHBIX IpOOEH ¢ pasHbIMU yco6ue paBeHCTBa IpoOU HYIIIO.
3HaMEHATEISIMH /loka3vléams CBOICTBA CTENIEHU C LIETBIM [TOKA3aTEIEM.
14 CnosxeHue 1 BEIYMTAHUE PAllMOHATIBHBIX Ipo0eil ¢ pa3HbIMU Onucvisame TpapUUeCcKuii METO/ PELICHNUs YPABHEHHUI ¢ OJHOM Tie-

3HaMCHAaTCIIIMHU

PEMEHHOM.




15 | CioxeHue 1 BRIYMTAHUE PAllMOHATBHBIX Jpo0eii ¢ pa3HbIMU IIpumensms OCHOBHOE CBOWCTBO PAaLlMOHAIBHOM IpoOu AJIst COKpa-
3HaAMEHATEISIMU 1ieHus U ipeoOpa3zoBanus npodeid. [IpuBoauThs 1podu K HOBOMY
16 | CnoxeHue ¥ BRIYUTAHUE PAIIMOHATBHBIX IPOOCH ¢ pa3HbIMH (obmemy) 3HamMeHareno. Haxoauts cymmy, pasHOCTh, IIPOU3BEIC-
3HAMEHATEISIMU HHEU 4acTHoe ApoOeil. BhInonHATs ToX1eCTBEeHHbIE IPe0Opa30BaHuUs
17 | CnoxxeHue U BBIUNTAHHE PALMOHAIBHBIX IpOOEH ¢ pasHbIMU PalMOHAIbHBIX BBIPAKCHUN.
3HAMEHATEISIMU Pewamb ypaBHEeHMsI ¢ IEpEMEHHO B 3HaMeHarese Jpoou.
18 | KonrpoasHas pabora Ne 1 «OCHOBHOE CBOMCTBO paliioHab- 1 IIpumensmp CBOWCTBA CTENEHM C LIETIBIM TTOKA3aTENEM JUIs IpeoOpa-
HOM ApoOu. CrioykeHHe U BIYUTAaHHE PAIMOHATIBHBIX APOOeiin 30BaHMUSI BBIPAKCHHU.
19 YMHOXEHUE U JIeJICHUE palliOHAIBHBIX 1pobeii. Bo3Benenue 4 3anuceiéame 4ncia B CTAaHAAPTHOM BUJIE.
PaUNOHANLHOI APOOH B CTCTICHE ~ Buinonnams noctpoenue u yrenue rpaduka QyHKIuU y = K
20 YMHOXEHUE U JIeJICHUE pallmoOHAIBHBIX Ipobeii. Bo3Benenue X
paloHaIbHON ApoOU B CTENEHD
21 | YMHOXeEHHeE U JIeJIeHHe pallioOHaAJIbHBIX Ipobel. Bo3enenue
paloHaIbHON ApoOU B CTENEHb
22 | YMHOXEHHE U JIeJIeHHe pallioOHaJIbHBIX Ipobell. Bo3enenue
paloHaIbHON ApoOU B CTENEHD
23 | ToxxnecTBeHHBIE TPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUN 7
24 | ToxxnecTBeHHBIE MPe0OpPa30BaHUs PAIMOHAIBHBIX BBIPAXKECHHH
25 | ToxxnecTBeHHBIC TPE0OPA30BaHUS PAIIMOHAIBLHBIX BBIPAKECHUH
26 | ToxxaecTBeHHBIE IPe0OPa30BaHUs pAllMOHAIBHBIX BHIPAXKEHUN
27 | ToxxnecTBeHHBIC IPe0OPa30BaHUS PAITMOHAIBHBIX BRIPAKCHUN
28 | ToxxaecTBeHHBIE IPe0OPa30BaHUs pAllMOHAIBHBIX BHIPAKEHUN
29 | ToxxnecTBeHHBIE IPEe0OPA30BaHUS PAIIMOHAIBLHBIX BRIPAKECHUHN
30 | KonrponbHas padora Ne 2 «YMHOXKEHUE U JIeJIEHUE Palio- 1
HaJbHBIX apo0eit. ToxaecTBeHHBbIE MPeoOpa3oBaHuUs paIlo-
HAJIbHBIX BBIPAYKECHHI»
I'nasa 1 (ceomempus) YeTblpéxyrojibHuKu 22 yaca
31 | YeThIpE€XYTONBHUK U €T0 AIIEMEHTHI Toscname, 9TO TaKoe YETHIPEXYTroIbHUK. OMUCHIBATH SJIEMEHTHI Ye-
32 | YeThIpE€XYTOIbHUK U €T0 3IEMEHTHI TBIPEXYTOJIbHHKA.
33 | lMapamnenorpamm. CBolicTBa mapauieIorpaMmma Pacno3znasams BeIyKIIbIE N HEBBITYKJIBIE YETBIPEXYTOJIBHUKH.
34 | Iapamtenorpamm. CBoiicTBa IapajjieaorpaMmma H306padcams 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOJbHUKU PAa3HBIX
35 [Tpu3Haku napasmienorpaMma BHJIOB M MX 3JICMCHTBI.
36 | IIpu3Haku mapajienorpaMmma 2 Dopmyruposamy:
37 | HpsiMoyromnbHuK 2 onpedenenus. TIapajlieIorpaMMa, BEICOTHI ITapajuieorpaMmma; mpsi-
38 | [IpsMOyroNbHUK 2 MOYTOJIbHUKA, poM0a, KBapaTa; cpe;ujeﬁ JMHHUU TPEYTOJIbHHKA,
39 | Pomb 2 TpaIeIiy, BEICOTHI TPAICIIUH, CPETHEH JTMHUHU TPAIICIIUH; IICHTPaIhb-




40 | Pom06 2 HOTO YI'JIa OKPY>KHOCTH, BIIMCAHHOT'O yIJIa OKPYXHOCTHU; BIINCAHHOTO
41 | KBagpar 1 Y OIIMCAHHOTO YEThIPEXYTOJIbHUKA;
42 | KonrponbHas pabora Ne 3 «[lapamnenorpaMm U ero BUABD) 1 ceoticmea: mapajienorpaMma, mpsMOyroiibHUKA, poM0Oa, KBajpaTa,
43 | CpenHss IMHUS TPEYTONbHUKA 1 CpPEeIHMX JJMHUHN TPEYroJbHUKA W TPAICIIUH, BIIMCAHHOTO YTJIa, BITH-
44 Tpaneunﬂ 4 CaHHOI'0 M OIMCAHHOI'O YEThIPCXYIOJIbHUKA,
45 | Tpanerus npuzHaxy. apaiesorpaMma, IpsIMOyroJIbHIKa, poM0a, BIUCAHHOTO
46 | Tpamenus 2 Y OMUCAHHOTO YEThIPEXYTOJIbHUKA.
47 Tpanewus 2 ,ZZOKCB?ZGGI’I’Zb.‘ TEOPEMBI O CYMME yl"J'IOl3 YETBIPEXYTOJIbHUKA, O T'pa-
48 | LleHTpasibHbIe U BIMCAHHBIE YIJIbI 1 JTyCHOW Mepe BIIMCAHHOIO yTIJia, O CBOMCTBAaX U MPU3HAKAX Mapasuie-
49 | llenTpasbHbie 1 BIMCAHHBIE YIITbI JI0rpaMMa, PSMOYTOJIbHAK, pombOa, BIMCAaHHOTO M ONMCAHHOTO Ye-
50 | BmcanHble ¥ OMTUCAaHHBIC YETHIPEXYTOIHHUKU TBIPEXYTOJIbHIKA. .
51 | BrucaHHBIC i OMHCAHHBIC YeTHIPEXYTOMbHIKA Ipumenamo U3y4eHHbIE ONPEAETIEHUS, CBOWCTBA U MPU3HAKH K pe-
52 KonTponbnas padota Ne 4 «Cpenssist TMHUS TPEyroJibHUKA. HICHHIO 3a/at
Tpanenus. Bonucanubie 1 onucaHHbIC YETHIPEXYTOIbHUKI
I'nasa 1 PaunonanbHble Bbipaxenus 44 yaca (mocseanue 17 yacoB)

53 | PaBHOcubHBIEC ypaBHEHUS. PariionanbHble ypaBHEHUSI. 3
54 | PaBHOocubHBIC ypaBHEHUs. PariionanbHble ypaBHEHUSI.
55 | PaBHOCubHBIE ypaBHEHUS. PanioHanbHble ypaBHEHUs. TecT

No 1 «Pemenue panimoHaJIbHbIX YPaBHEHUI
56 CreneHs C 1eNIbIM OTPUIIATEIbHBIM MOKa3aTeeM
57 CreneHs C 11eJIbIM OTPULIATEIbHBIM MOKa3aTeIeM
58 CreneHs C 1eNIbIM OTPUIIATEIbHBIM MOKa3aTeeM
59 CreneHs C 1eTbIM OTPUIIATENILHBIM MOKa3aTeleM 4
60 | CBoiicTBa CTEIEHH C I[ETILIM ITOKA3aTEIEM.
61 CBOICTBA CTCIIEHU C IEILIM ITOKa3aTelIeM.
62 CBOMCTBa CTEIIEHU C MEIbIM ITOKa3aTelIeM.
63 | CBolicTBa CTEMEHH C I[ETLIM ITOKA3aTEIEM.
64 CBolicTBa cTeleHu ¢ neibiM mokaszarennem. Tect Ne 2 «CreneHb 5

C LIEJIBIM ITOKa3aTeaeM»
65 k . 4

Oyukuus y = % u e€ rpadux
66 OyHKIUA Y =§ u eé rpadux
67

k
OyHkIus Y = — u e€ rpapuk
X




68

k
Oynkius Y = — u e€ rpapux
X

69 | KonTponbHas padora Ne 5 «Pannonansubie ypaBHeHus. Cte- 1
MIEHb C IeJIBIM OTPHIIATEIIEHBIM OKA3aTeIeM»
I'nasa 2 (2eomempus) llonodue TpeyroibHUKOB 16 yacos
70 | Teopema daneca. Teopema 0 MPOMOPIUOHAIBLHBIX OTPE3KAX Dopmynuposamy:
71 | Teopema ®aneca. Teopema 0 IpONOPLHUOHAIBHBIX OTPE3KAX onpeoenenue OA0OHBIX TPEYTOJIbHUKOB;
7 Teopema ®aneca. Teopema 0 IpONOPIMOHATBHBIX OTPE3KAX ceolicmea: MeIaH TPeyrolbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA, TIe-
73 | Teopema daneca. TeopeMa 0 MPOMOPIUOHAIBLHBIX OTPE3KAX PECEKAIOIIMXCS XOP/I, KaCaTEIbHON U CeKYIIEH;
74 | Teopema Daneca. Teopema 0 MPOMOPIUOHATBHBIX OTPE3KAX npusHaxu 000K TPEYroIbHUKOB.
75 | Teopema ®aneca. Teopema 0 MPONOPIUOHAIBHBIX OTPE3KAX 6 Hoxasvieams:
76 | [ogo6HBIC TPEYrOIBHUKH 1 meopemvl: daneca, 0 NPONOPLHOHAIBHBIX OTPE3KaX, O CBOMCTBAX
77 | IlepBblii mpu3HAK NOJO0MS TPEYTOJILHUKOB 5 MeZnaH TpeyroybHHKa, OHCCeKTPHCE TpeyroybHuKa, 5
78 | Tlepeblit pusHAK 01061 TPEYTONLHUKOB ceoticmea: NePeCeKaroIIuXCs XOpl, KacaTeJIbHOM U CEeKYIIEeH;
79 | IlepBblil Ipu3HAK 110100US TPEYTOILHUKOB NPUSHAKU TIONIOOHS TPEYTOTLHHIKOB. 5
80 | [lepbiit MPU3HAK MO0OHS TPEYTOABHIKOB Ilpumensmob N3ydeHHBIE ONPEEIICHI, CBOMCTBA U MPU3HAKH K pe-
81 | IlepBslif mpu3HaK 1Moag00Hs TPEYTrOJILHUKOB IHICHHIO 33181
82 | Bropo#i u TpeTuii npu3HaKu MOA00HS TPEYTrOIbHIKOB 3
83 | Bropoii u Tpetuii npu3HaKu NOA00HS TPEYTrOIbHUKOB 1
84 | Bropoii u TpeTuii Npu3HaKu NOA00Hs TPEYTrOJIbHUKOB
85 | KonrpompHas padora Ne 6 «Teopema dDaneca. [Togobue Tpe-
YTOJILHUKOBY
I'nasa 2 (anceopa) KBanpatubie kopHHU. [lelicTBUTE/IbHBIE Ynca 25 4acoB
86 | ®ynkuus y= X* u eé rpadux 3 Onucviéams: IOHATHE MHOXKECTBA, HJIEMEHTAa MHOXKECTBA, CIIOCOObI
87 | dynkuus Y= X% u eé rpadux 3aJJaHHsI MHOYKECTB; MHOYKECTBO HATYpPAIbHBIX YHCEI, MHOKECTBO
88 | dynkums y= X u eé rpadux EJBIX YUCEI, MHOXKECTBO PAIIMOHAIBHBIX YHCEI, MHOXKECTBO JCH-
89 KBaI[paTHBIC KOpHH. ApI/I(I)MeTI/I‘{eCKI/II\/'I KBaL[paTHLIfI KOpPEHb 3 CTBUTCJIbHBIX YHCCIT U CBA3U MCKAY O9TUMH YUCIIOBBIMHU MHOKCCTBA-
90 KBanparusie kopHu. AprdMeTndecKuii KBaapaTHbI KOPEHb MH; CBA3b MEX/y OECKOHEUHBIMH JECATUYHBIMU JIPOOSAMHU U PAIMO-
91 | KagpaTtHsie kopHH. AprdMeTHUeCKU KBaJIpaTHBIN KOPEHb HaJIbHBIMH, UpPallHOHAIbHBIMH THCIaMU.
92 | MHOKECTBO U €ro SIIeMEeHTEL 2 Pacnosnasams panmoHanbHbIe U UppallioHanbHbIe uncna. [IpuBo-
93 | MHOKECTEO M €0 SIEMEHTEL JUTH MIPUMEPHI PAITMOHABHBIX YHCE K HPPANNOHATBHBIX YHCEIT.
94 | TlogmuO)ecTBO. Onepanuy HaJ MHOKECTBAMHU 2 3anucwvieams ¢ TOMOIIBIO POPMYI CBOMCTBA JCHCTBHI C JEHCTBH-
95 | IlogmuOXkecTBo. Onepanuy HaJl MHOKECTBAMU TCILHBIMH HHCTAMH.
96 | YnucnoBble MHOXKECTBA 2 Dopmynuposarts:
97 | UnciioBbIC MHOKOCTEA onpedeneHus; KBapaTHOTO KOPHS U3 YKcia, apu(pMETHIECKOrO
98 | CroHCTBA apH(METHIECKOTO KBAXPATHOTO KODHA a KBaJIPaTHOT'O KOPHS U3 YMCIIA, PABHBIX MHOXECTB, ITOJIMHOKECTBA,




99

CBoiicTBa apu(hMETHUECKOT0 KBaIPaTHOTO KOPHS

TepeceyeHus MHOXKECTB, 00bETUHEHHUS MHOXKECTB;

100 | CpoiicTBa apu(hMEeTHUECKOTO KBAIPAaTHOTO KOPHSI ceoticmea; GyHKIUN Y = X°, apH(METHIECKOTO KBaJPATHOTO KOPHS,
101 | CoiicTBa apu()METHUECKOr0 KBaIPaTHOTO KOPHS dyHKIHK Y = Jx .
102 | TomnectsenHble npeoOpasOBaHis BEIPAKCHHUI, CONCpIKAILIIX 5 JIoKa3bIBaTh CBOWCTBA apH(PMETHIECKOTO KBAPATHOTO KOPHSL.
KBaJIpaTHbIE KOPHU .
103 | ToxxnecTBeHHBIE TPEOOPA30BaHUS BEIPAKEHUH, COJIEPKAIIUX Cmpoumb rpaducs bysxunit y = x°ny = Vx.
KBa/[PATHBIEC KOPHH Ipumensms oHATHE ElpI/I(bMeTI/IIIef:KOFO KBaJpPaTHOTO KOPHS ISt
104 | ToxnecTBEHHBIE IPEOOPA30BAHMS BHIPAKEHHUI, COIEPIKAIIUX BBIMUCIICHIS SHAYMCHUN BHIDAXKCHUM.
KBAZPATHBIE KOPHHU Ynpowampe BeIpakeHus, coepKamue apupmMeTniecKue KBajIpaTHbIC
105 | ToxeCTBEHHbIE MPe0bPA30BANHS BHIPAKEHHI, COMIEPHKALIIX KopHU. Pemarte ypaBHeHus. CpaBHHBalTL 3Ha4YeHUs BblpakeHU. BbI-
KBANPATHbIE KOPHH MOJTHSATH MPe0Opa30BaHNE BHIPAKEHHUH ¢ TPUMEHEHUEM BHIHECEHUS
106 | To/ICCTBEHHBIC MPEOGPA3OBAHNS BHIPAKCHHUI, CONICPIKAIIIX MHOXHTEJNSI U3-110]] 3HaKa KOPHsI, BHECEHUSI MHOXKUTEIS [0]] 3HAK
KBAIPATHBIE KODHH KOpHS1. BEIMOTHATE 0CBOOOXKIEHHE OT HPPALMOHAILHOCTH B 3HAME-
107 _ X noe Hatese JpoOu, aHaIu3 COOTHOUIEHUH MEX 1y YUCIIOBBIMU MHOXeE-
Dynxums Y =X 1 e€ rpagux. CTBAMH M HX DJIEMEHTAMU
108 OyHkuus Yy = \/; u e€ rpaduk.
109 OyHkuusa Y = \/; u e€ rpaduk. Tect Ne 3 «KBanpatHblii Ko- 3
PEHb»
110 | KonTpospHas pabora Ne 7 « KBanpaTtHbie KOpHI 1
I'naga 3 (ceomempus) PenieHue NpsMoOyroJibHBIX TPEYroJbHUKOB 14 yacos
111 | Metpuueckue COOTHOIIEHHsI B TPSIMOYTOJIbHOM TPEYTOJIbHUKE
112 | Teopema [Tudaropa.
113 | Teopema ITudaropa.
114 | Teopema Iludaropa.
115 | Teopema ITudaropa.
116 | Teopema [Mudaropa. Tecm « Teopema Iughacopa» 1
117 | KonTponpHas pabota Ne 8 «MeTpuueckie COOTHOIICHUS B 5
PsIMOYTOJIBHOM TpeyrosibHuKe. Teopema Iludaropar
118 | Tpuronomerpuyeckre GYHKIIMA OCTPOTO yIiIa MPSMOYTOIBHO- 1
IO TPEYTrOJIbHUKA
119 | Tpuronomerpuyeckue GyHKIIMA OCTPOTO yIiIa MPSIMOYTOIBHO- 3
IO TPEYTrOJIbHUKA
120 | Tpuronomerpuyeckue GYHKIIMA OCTPOTO yIiIa MPSIMOYTOIBHO- 3
IO TPEYTOJIbHUKA
121 | PemeHune npsiMOYTOJIBHBIX TPEYTOJIEHUKOB. 1
122 | PemeHue npsiMOYTOJIbHBIX TPEYTOJIbHUKOB.




123

PelreHne npsiMOyroJIbHbIX TPEYTOJIbHUKOB.

124 | KontponsHas pabora Ne 9 «Tpuronomerpuueckue GpyHKIUN
OCTpOTrO yrja NpsIMOYroJbHOrO TpEyrojabHUKa. Pemenue npsi-
MOYTOJIBHBIX TPEYTOJIbHUKOBY
I'naea 3 (anzedopa) KBanpatubie ypaBHeHusi 26 yacon
125 | KBanpartuslie ypaBHEeHUs. PelieHre HeTOMHbBIX KBAAPaTHBIX 3 Pacnosnasams v IpuBOANTE IPUMEPHI KBaIpaTHBIX YPaBHEHUN pa3-
ypaBHEHHH JMYHBIX BUJOB (IIOJIHBIX, HEMIOJIHBIX, IPUBEIEHHBIX ), KBAJIPATHBIX
126 | KBanparHsie ypaBHEHUs. PemieHre HEMOMHBIX KBaAPATHBIX TPEXUWICHOB.
ypaBHEHHH Onucvliéams B 0011IEM BUJIE pEILICHHE HEIIOJIHbIX KBAaJPaTHBIX ypaB-
127 | KBanmparuslie ypaBHEeHUs. PenieHre HeToMHbBIX KBaAPaTHBIX HEHUM.
ypaBHEHHH Dopmynuposamo.:
128 | ®opmyna KopHEl KBaIpaTHOTO YpaBHEHHS 4 onpedeneHus; ypaBHEHUsI IEPBOI CTENEHU, KBAJPaTHOTO YPaBHEHHUS;
129 CD()pMyna KOpHeﬁ KBaJIPaTHOI'O YpaBHEHHUSA KBaApaTHOI'O TPEXWICHA, JUCKPUMHWHAHTA KBAJIPATHOT'O YPABHCHUS U
130 q)opMyﬂa KOpHeﬁ KBaJpaTHOI'O YPaBHEHUS KBaapaTHOIro TpéaneHa, KOpHA KBaAPATHOI'O TpéX‘IHeHa; 6I/IKBaI[-
131 | ®opmyna KopHEl KBaIpaTHOTO YpaBHEHHSI patHOro ypaBHCHHA, )
132 | Teopema Buera 3 c6oticmea KBaJIpaTHOTO TPEXUJICHA;
133 | Teopema Buera meopemy Buera u oOpatHyto eif Teopemy. §
134 | Teopema Buerta 3anucvléams 1 10Ka3bIBaTh (HOPMYITY KOPHEH KBaJPAaTHOTO ypaBHe-
135 | Konrponbuas pabora Ne 10 «Kpanparubie ypasrenus. Teope- 1 Hus. McenenoBaTh KONMYECTBO KOPHEN KBaIpaTHOIO YpPAaBHEHUS B
Ma Bretay 3aBHCUMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
136 | KpamparHsiii Tpéxwicn 3 Jloxasvieamo meopembl Buera (npsimyto u o6paTH3:}0), 0 pasJioxe-
137 | Kpanparubiii Tpéxwien HUHU KBaJIpaTHOro TPEX'IeHa Ha MHOXKUTENH, O CBOACTBE KBAJPATHO-
138 | Keazparasi Tpéxwien ro TpEX'JIeHa C OTPHLATENbHBIM MCKPUMHHAHTOM.
139 | Pelrenie ypaBHeHHiL, CBOGIIIXCH K KBaZipaTHBIM ypaBHCH- Onqul6anfb Ha MpUMepax METOJ] 3aMEHBI IEPEMEHHOM JIs PELEHUS
YpaBHEHHUH.
SIM. _ Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUHN pa3IU4YHBIX BUAOB. [Ipu-
140 | Pemenue ypaBHEHUH, CBOAANINXCS K KBaJAPATHBIM YpaBHEHH- .
MeHsATh TeopeMy Buera u o6partHyto eif TeopeMy. BolnonHATs pas-
141 HPIZII.HGHI/IG Y paBHCHIH, CBOMAIIXCA K KBaApaTHEIM ypaBHeHi- NI0’KEHNE KBAJPAaTHOTO TpEéXwieHa Ha MHOXkUTenU. HaxonuTe kopHH
YpaBHEHUM, KOTOpbIE CBOAATCA K KBaJpaTHbIM. COCTaBIIATh KBaipat-
142 HPZﬁeHHe ypaBHEHUH, CBOJSAIINXCS K KBaJApaTHBIM ypaBHEHU- HPIE YPABHCHILE 1 YPABHCHI, CROVIIITECA K KBAIPATHBIN, ARIBIO™
O LIMecsl MaTeMaTHYECKUMH MOJEINSIMU PEaTbHBIX CUTYaIUil
143 | Pemenue ypaBHEHUH, CBOASAIINXCS K KBaJAPATHBIM YpaBHEHH- 5
aM. Tect Ne 4 «KBagpaTHble ypaBHEHUS
144 | PanmoHanbHBIC ypaBHEHUS KaK MaTeMaTHYECKUE MOJIEIU Pe- 6
QIbHBIX CUTYALMI
145 | PanmoHanbHble ypaBHEHHS KaK MaTeMaTH4YEeCKHUE MO pe-

AIBbHBIX CUTYaINI




146

PannonansHble ypaBHEHHS KaK MaTeMaTHUYE€CKUE MOJIETH pe-
AJBHBIX CUTYallul

147 | PanuoHanpHble ypaBHEHUS KaK MAaTEMaTUYECKUE MOJEIN Pe-
QJIHBIX CUTYyalui
148 | PanmoHanbHbIe ypaBHEHHS KaK MaTeMaTHYECKHUE MOJIEIH pe-
QJIHBIX CUTYyalui
149 | PaumoHanbHble ypaBHEHMsI KAK MaTEMAaTHYECKUE MOJIEININ pe-
AJbHBIX CUTyalul
150 | KontponsHas paborta Ne 11 «KBagparusiii TpexusieH. Pemenne 1
YPAaBHEHUH, CBOAAIIMXCS K KBaJIpaTHBIM YpaBHEHMsIM. Pere-
HUE 3a/1a4 C [IOMOUIbI0 PallMOHAJIbHBIX YPAaBHEHUI
I'nasa 4 (ceomempus) Muoroyroabuuku. [liomans maoroyrojsunka 10 yacos
151 | MHOroyroibHuKu 1
152 | [lonsTHe mIomanu MHOTOYTOIbHUKA. [1Tomaas mpsaMoyrosb- 1
HUKa
153 [Tnomanpe nmapamienorpamma 1
154 | Ilnomanp mapasuienorpaMma 1
155 | Ilnomane TpeyronbHUKa 1
156 | Ilnomanes TpeyroibHUKA 1
157 | Ilnomane Tpaneuuu 1
158 | Inomans Tpamenuu 1
159 | Ilnomane Tpaneuuu 1
160 | Kontposbhas pabota Ne 12 «MuoroyroasHukd. [Lnommams 1
MHOT'OYTOJIbHUKA
IToBTOpEeHHne u cucTeMaTu3anus y4eOHOro marepuaJa 8 yacos
161 | PanmoHasIbHBIC BBIPAKEHHS 1
162 | KBagpaTHble ypaBHEHUs 1
163 | Pemenue npsiMOyTroJIbHBIX TPEYTOIHLHIKOB 1
164 | KBagpaTHble KOPHH 1
165 | IlogoGue TpeyroJsHUKOB 1
166 | MroroBas kKoHTpoOJIbHAs paboTa 1
167 | UtoroBas KOHTpoJIbHAs paboTa 1
168 | Ananmu3 UTOTOBOI KOHTPOJIHHON pabOTHI 1




MaTteMaTuka. 9 Kjaace

5 gacoB B Hegearo, scero 170 gaca

Coaepixkanue yueOHOro MaTepuajia & | XapakTepucTHKa OCHOBHBIX BHJIOB J€ATEJLHOCTH
g 9 7 | ydenuka (Ha ypoBHe Y4eOHBIX el CTBHIA)
£ =3
2 25
HepasencrBa 21
1 YHucnoBble HEPABEHCTBA 1 Pacnosznasams v npuBOIUTH NMPUMEPHI YUCIOBBIX HEpA-
2 YucnoBble HEpaBEHCTBA 1 BEHCTB, HEPABEHCTB C IEPEMEHHBIMH, JIMHEHHBIX Hepa-
3 HucnoBble HEPaBEHCTBA 1 BEHCTB C OJJHOM IIEPEMEHHOMN, IBOMHBIX HEPABEHCTB.
4 OCHOBHBIE CBOMCTBA YMCJIOBBIX HEPABEHCTB 1 Dopmynuposamy:
5 OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 1 onpeoenenys: CPaBHEHUS [BYX YMCEINl, PEIICHUS Hepa-
6 CrnosxeHue ¥ yMHOXEHHE YUCIIOBBIX HepaBeHCTB. OlleHHBaHUE 3HaYCHUS BbI- | 1 BEHCTBA C OJHOW MEPEMCHHOH, PaBHOCHJIBHBIX HEpa-
pakeHus BEHCTB, PEILEHUS CHUCTEMbl HEPABEHCTB C OAHOW Iepe-
7 CrnoxxeHue 1 yMHOXKEHHE YMCIIOBBIX HepaBeHCTB. OlleHMBaHWE 3HaYeHUS BbI- | 1 MerIOﬁa 0071aCTH OIPECIICHHS BBIPAXKCHHUS
pasKeHHUs C60licmea YUCIIOBbIX HEPABEHCTB, CIOXKEHUS U YMHOXe-
8 CroxeHne M yMHOXKEHHE YUCIOBBIX HepaBeHCTB. OLleHUBaHHUE 3Ha4YeHHS BbI- | 1 HH3 TUCTIOBBIX HEPABCHCTB
paskeHHs /Jloka3vléams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI
9 HepaseHncrBac ogHolnepeMeHHOMI 1 O CJOXKEHHH M YMHOXKEHHUHU HCIIOBbIX HEPABEHCTB.
10 | PeuieHne HEPABEHCTB C OJIHOM MepeMeHHON. YHCIIOBBIE TPOMEKYTKH 1 Peuiamp THHEHHbIC HEPABEHCTBA. 3ATUCHIBATE PEIICHUA
11 PemieHne HepaBEHCTB € OHOM NTEpeMEHHON. YMCIOBBIE TPOMEKYTKH 1 HCPaBCHCTB M MX CHCTCM B BHJC HHMCJIOBLIX HPOMEKYT-
12 Pemenune HepaBEeHCTB ¢ OAHON NEPEMEHHOM. YNCIIOBBIE IPOMEKYTKU 1 KOB, OOLEMHEHNA, NEpECeeHHs HHCIIOBBIX HIPOMEX YT
13 PemieHne HepaBEeHCTB € OHOM NTEpeMEHHON. YMCIOBBIE TPOMEKYTKH 1 KOB. Pemmiarh CHCTEMy HEPaBEHCTB C OZHOH NEPEMCHHOMH.
14 PemieHne HepaBEeHCTB € OHOM NTEpeMEHHON. YMCIOBBIE TPOMEKYTKH 1 OHeHHBaUT b SHAHCHHC BHIDDKCHIA. Wsobpaxats Ha koop-
15 CucreMbl TUHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON 1 AMAATHOM TIPAMOH SAIARHDIC HEPABCHCTBAMI HHCTOBRIC
16 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHON MepEeMEHHOM 1 HpoMENty T
17 CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON 1
18 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
19 CucreMbl TUHENHBIX HEPABEHCTB C OJTHON MEPEMEHHON 1
20 [ToBTOpeHue u cucremaTu3anys yueOHOro MaTepuaa 1
21 Konumponvnas paboma 1 no meme «Hepasencmea» 1
Pemienne TpeyroJibHHKOB 16
22 CuHyc, KOCHHYC, TAHI'€HC U KoTaHreHc yria ot 0 10 180° 1 Dopmynuposams.
23 CuHyc, KOCHHYC, TAHTe€HC 1 KoTaHTeHc yriaa ot 0 10 180 1 onpeodenenus; CUHyca, KOCHHyCa, TaHT€HCA, KOTaHTEHCA
24 TeopeMa KOCUHYCOB 1 yrna ot 0° 1o 180




25 Teopema KOCHHYCOB 1 C60licmE0 CBSI3U AJIMH IMaroHajed U CTOPOH Mapalieno-
26 Teopema KOCHHYCOB 1 rpamma.
27 Teopema CUHYCOB 1 Q@opmynuposams U Pa3bICHATH OCHOBHOE TPUTOHOMET-
28 Teopema cunycoB 1 pPUYECKOE TOXKAECTBO. BBIUMCIATH 3HAYEHHWE TPHUTOHO-
29 Teopema cuHycoB 1 METpHUYECKON (PYHKIIMU yTIia MO 3HAYCHUIO OJTHOUM U3 €ro
30 | PemieHue TpeyroibHUKOB 1 3aJaHHBIX (PyHKIUH.
31 PelleHIe TPEYrOIbHIKOB 1 Dopmynuposams M JNOKa3bIBaTh TEOPEMBI: CHUHYCOB, KO-
32 Penienue TpeyroyibHUKOB 1 CHHYCOB, CJIEJICTBUS U3 TEOPEMbl KOCUHYCOB U CHHYCOB,
33 | ®opmyIibl ISl HAXOXK/ICHUS TUTOMIAH TPEYTOJIbHUKA 1 O MIOMAAN OTIMCAHHOTO MHOTOYTOJIbHHKA.
34 DOPMYJIBI V1S HAXOAK/IEHHS TUIOMIA/H TPEyrobHUKA 1 3anucvieams 1 10Ka3bIBaTh (HOPMYIBI LIS HaXOKICHHA
35 @DopMyITBI 111 HAXOKICHHUS TUIOIIAAN TPEYroJIbHUKA 1 IO TPCYroJbHIKA, paliyCOB BIMCAHHOM M OIH-
36 @DopMyITbI JJI1 HAXOKICHUS TUIOIIAIN TPEYroJbHUKA 1 CaHHOH OKPYKHOCTCH TPCYTrOJIbHHKA.
37 Koumponsnasa paboma 2 no meme «Pewienue mpeyeoibHUKo8» 1 [pumenamp — M3YHCHHBIC  ONPEAC/ICHUA,  TCOPCMBI
¥ QOPMYJIBI K PEIICHUIO 3a/1a4
KBagparnunas pyHkuus 32
38 [ToBTOpEHHUE U pacIMpeHne cBeACHUH 0 QyHKIUH 1 Onucvlieams OHATHE PYHKIIUU KaK MPaBHUiIa, YCTAHABIIH-
39 [ToBTOpEHME U paclIMpeHUe CBEICHHIA 0 (DYHKIMH 1 BAIOIIETO CBS3b MEXK/Y DJIEMEHTaMH JIBYX MHOXECTB.
40 [ToBTOpEHUE M pacIIUpeHNE CBEICHUH O (QYHKITUU 1 Dopmynuposams.
41 CaoticTBa (QyHKIIUN 1 onpedenenus: Hyns (PYHKIUHU; TPOMEKYTKOB 3HAKOIIO-
42 CroiicTBa QyHKIMH 1 CTOSIHCTBa (YHKUIMHU; (YHKLUH, Bo3pacTaromiel (yObiBa-
43 CaoiicTBa (QyHKIIUN 1 I0IIe) HA MHOJKECTBE;, KBAJPAaTUYHON (DYHKIIMHU; KBaJl-
44 Kak moctpouts rpaduk dynxiun Yy = kf(X), ecau uzBecten rpaduk GpyHkiuu | 1 paTHOIo HEPAaBCHCTBA,
y = f(x) ceoticmea KBaIpaTUYHONW (PyHKIIUU;
45 | Kak noctpouts rpaduk ¢pynkimu y = Kf(X), ecnu uzBecten rpaduk pynkmnuu | 1 npaguia TOCTPOCHHS IPahUKOB (QYHKIHIT C IOMOIIBIO
y = f(X) npeobpazoBanuii Buzaa f(x) — f(x)+a;
46 | Kak  moctpouts  rpaduku  ymkmumi 0y = f(x) + b1l f(X) = /tx + @); 1(x) — ki(x).
uy = f(x + ), ecn n3Becten rpaduk QpyHKHE Y = f(X) Cmpoums rpadpukn QyHKIMI ¢ TOMOIIBIO NPEOOpa3oBa-
47 | Kak  mocrpouts  rpapukm  ymkmmi 0y = f(x) + b1l muii Bua f(x) — /() + a;
uy = f(x + a), ecnu uzBecten rpadpuk Gpynximn y = f(X) f(x) = fix + a); f(x) — kf(x). 3
48 | Kak  TOCTpOMTh  rpadmkn bynkumii .y = f(x) i bl1 Cmpoumb Tp%(bI/IK KBaJPaTUYHOU (byHFuI/H/Iu. ITo rpaduxy
uy = f(x + &), ecn w3BecTen rpaduk dyrKiHm y = f(X) KBaJ[paTUIHON (DYHKITMH OTHMCHIBATH €€ CBOWMCTBA.
49 | Kak  moctpouts  rpaduki — VI f(x) T b1 Onucvlieams CXeMaTUYHOE PACHOJIOKEHHUE Mapadosbl OT-
'y = f(x + a), ecan u3BecTen rpaduk GyrKIHH Y = f(X) HOCHTEIIEHO OCH a0CITUCC B 3aBUCHMOCTH OT 3HaKa CTap-
50 | Keaxpatnunas dysKims, o8 rpaduk u CBOHCTRA 1 Iero KOB(I)(I)I/ILII/ICHTa"I/I JUCKPUMHUHAHTA COOTBETCTBYIO-
51 KBaaparnunas pyukmus, e€ rpaduk u CBOMCTBA 1 IIEro KBaJApaTHOTO TPEXHICHA.
52 | Keagparuanas (yHKius, o8 rpadiik u cBoficTsa 1 Pewams xBanpaTHble HEpPaBEHCTBA, HCIOJB3YS CXEMY
53 Kpazpatianas byHKias, o8 rpauk i ceoficrsa 1 pacnosoxeHus napadosbl OTHOCUTENIBHO OCH abcLucc.




Onucvigamsy TpapUUECKuil METOJ PEUICHUS CHUCTEMbI
JIBYX YPAaBHEHUU C IBYMs MEPEMEHHBIMHU, METOJ MOJICTa-
HOBKHM M METOJ CIIOKEHMSI Ul PELIEHUS CUCTEMBI JIBYX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU, OJJHO U3 KOTOPBIX HE
SIBJIIETCS JIMHEUHBIM.

Pewams TEKCTOBBIE 3a7aud, B KOTOPBIX CHUCTEMA JBYX
YPaBHEHHUI € JBYMsI IEPEMEHHBIMU SIBJISIETCSI MaTeMaTH-
YECKOU MOJIEJIbIO peanbHOro npoiecca,
U UHTEPIIPETUPOBATH PE3YJIbTAT PELIECHUS CUCTEMBbI

Ilpasunvuvie MHO20Y2016HUKU

o4 KBanparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa 1
55 KBanparuunas ¢pyHkius, e€ rpaduk v CBONCTBa 1
56 Konmponsnaa paboma Ne 3 no meme «Keaopamuunas ynkyusy 1
o7 PenieHne KBagpaTHbIX HEPABEHCTB 1
58 Pelenne kBagpaTHBIX HEPABEHCTB 1
59 PenieHne KBagpaTHbIX HEPABEHCTB 1
60 Pelenne kBagpaTHBIX HEPABEHCTB 1
61 PenieHne KBagpaTHbIX HEPABEHCTB 1
62 Pelenne kBagpaTHBIX HEPABEHCTB 1
63 Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU 1
64 CucreMbl ypaBHEHUH C IByMsl IEPEMEHHBIMU 1
65 CucreMbl ypaBHEHHH C IByMsl IEPEMEHHBIMU 1
66 CucTeMbl ypaBHEHHI € IByMsI IEpPEeMEHHBIMU 1
67 CucreMbl ypaBHEHHH C IByMsl IEPEMEHHBIMU 1
68 Pemenue 3a1a4 ¢ moMoIIbIO CUCTEM YpaBHEHUI BTOPOH CTENEHU 1
69 Konmponsnas paboma Ne 4 no meme «Keaopamuunas gpynkyusy 1
9
1
1
1
1
1
1
1
1
1

70 [IpaBusibHBIE MHOTOYTOJIBHUKHU U X CBOWCTBA Iloacuamob, 94TO TaKO€ LIEHTP M LEHTPAJbHBIA yroy mpa-

71 ITpaBrJIBHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA BUJIBHOTO MHOTOYTI'OJIbHUKA, CEKTOP M CETMEHT Kpyra.

72 IIpaBuibHBIE MHOTOYTOJIBHUKHY U UX CBOMCTBA Dopmynuposams.

73 ITpaBrJIBHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA onpeoenerue IPABUIBHOTO MHOTOYTOJIbHUKA;

74 I[J'[I/IHa OKPY>KHOCTH. ITmomans Kpyra ceoucmeaq NpaBUJIbHOTO MHOTOYTOJIbHUKA.

75 JlmiHa okpyxkHocTH. ITnomans Kpyra /loka3vlieams cBOMCTBA IPAaBUIbHBIX MHOTOYTOJIbHUKOB.

76 Jlnnna okpyxrocth. Ilnomas Kpyra 3anucvleams U pa3bICHATH (POPMYINBI AJTUHBI OKPYXKHO-

77 | dnuna okpyxkHOocTH. Iltomane kpyra CTH, TIJIOMIaZIN KpyTa.

78 | Konmponvnas paboma Ne 5 no meme «Ilpasunvhvie MHO2OY2ONbHUKUY 3anucvicams n 0Ka3bIBATL GOPMYITBI THHBI JITH, TLTO-
Maa ceKkTopa, (OpMyJbl A HAaXOXAECHUS pajnycoB
BIIMCAaHHOW M ONMCAaHHOW OKPYKHOCTEH IPaBUIBLHOTO
MHOT'OYTI'OJIbHUKA.
Cmpoumsb ¢ TOMOIIBIO IUPKYJSA U JUHEUKHU MPAaBUIIbHBIC
TPEYTOJIbHUK, YETBIPEX YT OIbHUK, IIECTUYTOJIbHUK.
Ilpumensms ~ W3y4EHHBIE  ONPEACIICHUS,  TEOPEMBI
1 (GOpPMYIIBI K pEIICHUIO 33134

DJieMeHThI NPUKJIATHON MaTeMaTHKHU 21

79 MatemaTuuecKkoe MOJEIUPOBAHHUE 1 IIpusooums npumepuwi:

1 MaT€MaTHYECKUX MOJENIEH peaJbHbIX CUTYallMil; IpH-
80 MatemaTuuecKkoe MOJEIUPOBAHHUE 1 KJIQJIHBIX 3a/1a4; MPUONMKEHHBIX BETUYMH; MCIIOIb30Ba-




81 MareMaTnueckoe MOACIUPOBAHUE 1 HUS KOMOMHATOPHBIX NPaBHJ CyMMbI M NPOU3BEACHUS;
82 IIponieHTHBIE pacyEThl 1 CIIy4aifHbIX COOBITHUM, BKJIIOYas JOCTOBEPHBIE U HEBO3-
83 ITporieHTHBIC PacUYEThI 1 MO>KHBIE COOBITHS; ONBITOB C PABHOBEPOSTHBIMH HCXO-
84 IIpoLIEHTHBIC PACUETHI 1 JlaMH; TIPE/ICTaBICHUS] CTAaTUCTUYECKUX IAHHBIX B BHJIE
85 [TpuGIMXEHHBIE BEIYHCIICHUS 1 TaONIUI, Iuarpamm, rpaduKoB; HCIIOIB30BAHUS BEPOST-
86 HpI/I6JII/I)KéHHLIe BBIYUCJICHUA 1 HOCTHBIX CBOUCTB OKPY2KarOIUX SABJICHHUU.
87 OcCHOBHBIE IIpaBUJIa KOMOMHATOPUKH 1 Dopmynuposamb:
88 OCHOBHBI€ IPABHIIA KOMOMHATOPHKH 1 onpeoeneHus: aOCOMIOTHOM MOTPEUIHOCTH, OTHOCHUTEIb-
89 OCHOBHbIE IPABHIIA KOMOHHATOPHKH 1 HOW TMOTPEUIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOXK-
90 YacToTa H BEPOATHOCTD CIYIAHHOr0 COOBITHSA 1 HOTO COOBITHS;, KJIACCHYECKOE ONPECIICHUE BEPOSTHO-
91 | YacToTa M BEpOSATHOCTh CIy4aifHOTO COOBITHS 1 CTH,
92 KJIacCHUECKOE ONPEICICHHE BEPOATHOCTH 1 npasuia: KOMOMHATOPHOE MPaBUIO CYMMbI, KOMOHMHA-
TOPHOE MPABUJIO IPOU3BEICHUSI.
93 Kitaccuaeckoe ornpeeneHue BEpOsSTHOCTH 1 .
94 KIIaCCHIeCKO® ONPENEICHHE BEPOTTEOCTH 1 Onucwviéams 3Tanbl PEIICHUS TPUKIIATHON 3a/1a4H.
[osicHAT ¥ 3anMCHIBaTh (POPMYITY CIOXKHBIX MPOICHTOB.
95 HauanpHbie CBeICHHS O CTaTUCTUKE 1 N
[IpoBoANTH MpPOLIEHTHBIE PACUYETHI C HCIHOJIb30BAHUEM
96 HavanbHbIe CBEJICHUSI O CTATUCTHKE 1
CJIOKHBIX IPOLIEHTOB.
97 HavanbHble cBeIeHUS! O CTATUCTHKE 1
03 I 5 1 Haxooums TOYHOCTH TPHOIMIKEHUS IO TaOIUIE TpH-
KOBTOpeHHeH CHCgeMaTma‘?Hﬂ yae HOF; Matepualia Son 1 OMMKEHHBIX 3HAUYE€HUN BenuuuHbl. Vcmosb3oBare pas-
o - .
99 onmponvuan pavoma Ne 6 no meme «nemenmol npukiaonou Mamemamu b BOPMBI 3AMHCH MPUGTIKEHHOTO 3HAYCHHS Be-
Ku» anurHbl. OLeHHUBaTh NMPUOMMKEHHOE 3HAUEHHUE BEIUYU-
HBI.
1Iposooums ombITEl cO ciay4yailHbIMU ucxomamu. Ilosic-
HSTh U 3alUCHIBaTh (DOPMYITY HaXOXKJIEHUS YaCTOTHI CITy-
yaifHOro coObITUs. ONUCHIBATH CTATUCTUYECKYIO OLIEHKY
BEPOSITHOCTU CiIydaifHOro coObiTHs. HaxoauTte BeposT-
HOCTb CIIy4alHOTO COOBITHSI B OIBITaX C PaBHOBEPOAT-
HBIMH MCXOJaMHU.
Onucviéams dTanbl CTATUCTHUECKOTO HCCIIEOBAHUS.
Odopmisate HHpOpMaIMIO B BUJE TAOJIUI] U JAUATPAMM.
N3Bnekary napopmanmio u3 tabnui u quarpamm. Haxo-
JTUTh W TPUBOAUTH MPHUMEPHI UCMOJIB30BAHUS CTATHUCTH-
YECKUX XapaKTEPUCTUK COBOKYMHOCTU JAHHBIX: CpellHEe
3Ha4YeHHe, MOJIa, pa3Max, MeJIuaHa BEIOOPKHU
JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH 11
100 | PaccrosiHue Mexay ABYMsI TOUKaMH C 3aJJaHHBIMH KoopauHatamu. Koopauna- | 1 Onucvieams IPSIMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.

ThI CCPCANHBI OTPE3KA

Dopmynuposamp: oNpeelieHne ypaBHEeHUs! QUTYpHI, He-




101 | PaccrosiHMe MeX Ay ABYMs TOUKaMU C 3aJJaHHBIMU KoopauHaTamu. Koopauna- | 1 00X0AMMOE M JOCTaTOYHOE YCIIOBHS MapaieIbHOCTU
ThI CEpeJIMHBI OTPE3Ka JBYX MPSMBIX.

102 | PaccrosiHMe MeXay JBYMs TOUKaMU C 3aJJaHHBIMU KoopauHaTamu. Koopauna- | 1 3anucvieams U N0Ka3bIBaTh (HOPMYIIBI PACCTOSIHUS MEXK-
ThI CEpeJIMHbI OTPE3Ka Iy ABYMsI TOUKaMH, KOOPJIMHAT CEpeANHbBI OTPE3Ka.

103 | YpaBHenue Gurypsl. YpaBHEHHUE OKPYKHOCTH 1 Bvi6ooums ypaBHEHHE OKpYKHOCTH, OOIlee ypaBHEHHE

104 | YpaBuenue Gurypsl. YpaBHEHHUE OKPYKHOCTH 1 IPAMOM, YPaBHEHHE NPAMOW C YIJIOBBIM KO3 HUIHEH-

105 | YpaBuenue urypsl. YpaBHEHHE OKPYKHOCTH 1 TOM.

106 | YpaBHeHue npsmoii 1 /Jlokazvlieams HEOOXOAUMOE U JOCTATOYHOE YCJIOBHE Ma-

107 | YpaBHeHue npsamoit 1 PpalICIbHOCTH ABYX IIPSAMBIX.

108 | YrioBoit k03 pULHEHT IPAMON 1 Ilpumenams  W3y4eHHbIE  OIpENETCHHsS,  TEOpPEMBI

109 | YrioBoit ko3 HIHMEHT NpAMOit 1 U (HOPMYJIBI K PEICHUIO 337124

110 | Koumponwvnasa paboma Ne 7 no meme «/Jekapmogvl koopounamsl Ha niocko- | 1

cmuy

BekTopbl 14

111 | IlonsTue BeKTOpa 1 Onucviéams NOHITHSI BEKTOPHBIX U CKaJISPHBIX BEJIUYHUH.

112 | IlonsTue BekTOpa 1 NnmroctpupoBaTh MOHATHE BEKTOPA.

113 | KoopauHatel BeKTOpa 1 Dopmynuposams. onpeodeneHus: MOAYIS BEKTOpa, KOJ-

114 | CnoxxeHue U BHIYMTAaHHE BEKTOPOB 1 JINHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAUHAT

115 CrnokeHue U BEIUUTAHUueE BEKTOPOB 1 BCKTOpPA, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTH-

116 | CoxeHHe U BEIYMTAHHE BEKTOPOB 1 BOIIOJIOKHBIX BEKTOPOB, YMHOXEHHSI BEKTOpa Ha 4HUCIIO,

117 | CnoxeHue U BBIYUTaHUE BEKTOPOB 1 CKaJIPHOTO MPON3BCCHHU BEKTOPOB;

118 | YMHOKeHHE BeKTOpa Ha HCIIO 1 c60tlicmeéa: PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTO-

119 | YMHOKEHHE BEKTOpA Ha THCIIO 1 POB, CIIO)KE€HHS BEKTOPOB, KOOPAMHAT BEKTOpPA CyMMBI U

120 | YMHONKEHNE BEKTOPa Ha THCIO 1 BEKTOPa Pa3HOCTH JIBYX BEKTOPOB, KOJUIMHEApHBIX BEK-

121 | CkanspHoe pon3BeeHHe BEKTOPOB 1 TOPOB, YMHOKEHHS BEKTOpa Ha YUCJO, CKAJISPHOIO IMPO-

122 | CxanspHoe mpon3BeeHHE BEKTOPOB 1 U3BEJICHUS JBYX BEKTOPOB, NEPHEHIUKYISIPHBIX BEKTO-

123 | CkansipHO€ TpOU3BEJIEHNE BEKTOPOB 1 POB.

124 | Konmponvnaa paboma Ne 8§ no meme « Bekmopwi» 1 Hoxaseieamy TEOPEMBL: O HAXOXKICHHM KOOD/IMHAT BEK-
TOpa, O KOOPAMHATaX CYMMBbI U Pa3HOCTU BEKTOPOB, 00
yCIIOBUU KOJUJIMHEAPHOCTH JBYX BEKTOPOB,
0 HaXOXXJCHUM CKaJSIPHOTO MPOU3BEIEHUS JIBYX BEKTO-
POB, 00 YCIIOBUH MEPIEHAUKYISIPHOCTH.
Haxooumw xocUHYC yrila MEX]y IBYMS BEKTOPaMHU.
Ilpumenams  W3y4EHHBIE  OINpPENEICHMS,  TEOPEMBI
1 (OPMYJIBI K pEIIeHHIO 3aau

Yucnosble NOCTEI0BATEIBLHOCTH 21

125 \ HUucnoBsle NOCIIEI0BATEIbHOCTH 1 IIpusooums npumepwvi: MOCIEOBATENbHOCTEH; YHCIOBBIX




126 | YucnoBble NOCIEI0BATEIBHOCTH 1 MOCJIeI0BATEIbHOCTEH, B YaCTHOCTH apU(PMETUYECKON U

127 | Apudmernueckas nmporpeccust 1 F€OMETPUYECKON MPOTrPECCUil; MCIOIb30BAHUS MOCIEA0-

128 | Apudmerndeckas nporpeccus 1 BaTEIbHOCTEN B peaJIbHOM KU3HU; 33]1a4, B KOTOPBIX pac-

129 | Apudmerryeckas npoOrpeccus 1 CMaTPUBAIOTCS CYMMbI C OECKOHEUYHBIM YHCJIOM Clarae-

130 | Apudmernueckas nmporpeccust 1 MBIX.

131 | CymMa N HepBbIX WICHOB apH(pMETHUECKOI IPOrPEcCHH 1 Onucviéams: TOHATUE TOCIIEOBATEILHOCTH, YWIEHA IO-

132 | CymmMma N mepBbIX WICHOB apu(METUYECKON MTPOTPECCUH 1 CJIEIOBATEIILHOCTH, CIIOCOOBI 3a/IaHUs TIOCIIEI0BATEIHHO-

133 | CyMma N nepBbIX WICHOB apU(PMETHUECKON MPOrPecCHr 1 CTH. 5

134 | Cymma N nepBbIX WICHOB apu(METHUECKON IPOrPECCHH 1 B biuuciamy - HICHBL - MOCICAOBATCIBHOCTH,  3aaHHOM

135 | I'eomeTpuuecKas mporpeccus 1 (opmynoit n-To 1eHa MM PEKYPPEHTHO.

136 | l'eomeTpryeckas Iporpeccus 1 Dopuyruposams: 5

137 | [eoMerprueckas porpecchs 1 onpedfﬂeyuﬂ: apuMeTUYecKoil mporpeccuu, reoMeTpu-

138 | Cymma N nepBbIX Y4JI€HOB F€OMETPUUECKOIN MPOTrpeccuu 1 HECKOU TIpOrpecch, . .

139 | Cymma N nepBbIX WIEHOB F€OMETPUUYECKON TPOTrPECCUU 1 ceoucmsa ICHOB TCOMCTPHHCECKON 1 apHGMETIIECKOH

140 | Cymma N nepBbIX YJIEHOB F€OMETPUUECKON MPOrpeccuu 1 1pOTpeccHi.

> > » 3aoasame apuPMETHUECKYI0 M TE€OMETPUYECKYIO IpO-

141 | Cymma OeCKOHEYHOH reOMeTpUIECKO MPOrpeccru, y KoTopoii | q | <1 1

142 | Cymma 6ecKOHEYHON TeOMEeTPUUYECKOM Mmporpeccuu, y Kotopoii | q | < 1 1 FPECCHH PERYPPEHTHO.

143 | Cymma OeCKOHEYHOH reOMeTPpUYEeCKON MPOrpeccy, y KOTopon | q | < 1 1 Sanuceiéams ¥ nosicusms HOPMYIHl OGIEro wieHa

144 | IloBTOpeHue u cuctemMarusalys yueOHOro Marepuaa 1 ApH(METHUCCKOM H FeOMETPHUECKOH TPOrPECCHit,

145 | Koumponsnas paboma Ne 9 no meme « Hucnosvie nociedosamenbHocmuy 1 3anucvieams v doKazvi6amp: GOPMYIB CyMMBI N TIEPBBIX
YJIEHOB apU(PMETHYECKOH U T'€OMETpPUUYECKOW Iporpec-
cuil; GopMyIibl, BeIpakarolllue CBOMCTBa YiIEHOB apudpme-
TUYECKOU U TEOMETPUYECKOHN IIPOTPECCUIA.

Buviyucnams cymmy O€CKOHEYHOM Ie€OMETpUYECKOl IMpo-
rpeccuu, y kotopoii | q | < 1. [IpencraBisate GeckoHeu-
HBIE TIEPUOINYECKHE IPOOH B BUIE OOBIKHOBEHHBIX

I'eomeTpuyeckune npeodpa3oBaHusA 10

146 | JIsmkenue (nepemenienue) burypsl. [lapamiensHbiii nepeHoc 1 Tlpusooums ipuMepsl peoOpazoBanus GuUryp.

147 | JIsmxenue (nepemenienue) ¢purypsl. [lapannensHslii nepeHoc 1 OmnwuceiBath npeoOpazoBaHust GUTyp: MapauIeIbHbIA Te-

148 | [Bmxenue (nepemenienue) purypsl. [TapannensHslii nepeHoc 1 PEHOC, OCCBask CHMMETPHS, ICHTPAIbHAsE CHMMETPUS, 110-

149 | OceBas u nieHTpabHasi cuMMETpuu. [loBopoT 1 BOPOT, TOMOTETHSI, TOAO00HE.

150 | OceBas u nieHTpanbHas cuMmMmeTpu. IloBopor 1 Dopmynuposams:

151 | T'omorerus. ITogoGue puryp 1 onpeodenenus. JBUKEHUS; PABHBIX (UTYp; TOYEK, CHM-

152 | Tomotrerus. [ogobue duryp 1 METPUYHBIX OTHOCHUTEIBHO MPSMON; TOYEK, CHMMETPUY-

153 | Konmponwvnas pavoma NelO no meme «I eomempuueckue npeobpazosanusy | 1 HBIX OTHOCHTEIBHO TOUKH; (HIYpbI, HMEIOLICH 0Ch CHM-

MeTpuH; (UTYphl, UMEIOIIEH LIEHTP CUMMETPUH; T0J100-




HBIX (UTYD;

ceoucmea. IBUKEHUS, MApAJJIEILHOTO MEpeHoca, 0CeBOM
CUMMETPHUH, LIEHTPATBHOU CUMMETPHUH, TOBOPOTA, TOMO-
TETHUH.

Jloka3vieams TEOPEMBI: O CBOKMCTBAX IMApaJUIEIbHOIO Ie-
peHoca, OCeBOM CHMMETpPHH, IIEHTPAIbHONH CHUMMETPHH,
MMOBOPOTA, TOMOTETUH, 00 OTHOIICHUH IUIOMIACH 110100~
HBIX TPEYTOJIbHUKOB.
Ilpumensmov ~ U3y4ECHHBIE

1 GOpMYIIBI K PEIICHHUIO 3a/1a4

OIpCaciICHus, TCOPCMBI

HayvajibHble cBeleHHUsI 110 CTepeoMeTPHH 5
154 | Ilpssmas npusma. [Tupamua 1
155 | Ilpsmas npusma. [Tupamuna 1
156 | Humuaap. Konyc. llap 1
157 | Hununaap. Konyc. lap 1
158 | Koumponvnas paooma Ne 11 no meme «Hauanonvie céedenus no cmepeo- | 1

Mempuuy
IToBTOpeHHUE U cHCTEeMATH3AIMS Y4eOHOr0 MaTepuaJia 1

YnpakHeHus A1 NOBTOpeHUsI Kypca 9 Kiace 1
159 | Pemenuie HepaBeHCTB ¢ OIHOM nepeMeHHONW. YHUCIIOBBIE TPOMEKYTKH 1
160 | CucteMbl TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOMN 1
161 | Pemenue TpeyrojabHUKOB 1
162 | Pemenue TpeyrojabHUKOB 1
163 | MeTon koopAMHAT 1
164 | BexTopsl 1
165 | Apudmernyeckas U reoMeTpuyecKasi IpOrpeccuu 1
166 | Apudmernyeckas U reoMeTpuyecKasi IpOrpeccuu 1
167 | Knaccuyeckoe ornpeseneHue BeposiTHOCTH 1
168 | Koumponwvnas paboma 3a kypc 9 knacca 1
169 | Koumponvnas pavoma 3a Kypc 9 knacca 1
170 | Ananu3 konmpoavHol padomot 1




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Yueono-memoouueckue cpeocmea ooyuernus

Ocnosgnasn numepamypa

MaremaThka: 5 kinacc: y4eOHUK JJIs yHalIuxcsi 001eo0pa3oBaTeIbHbIX YUPEKACHUH /
A.l'. Mep3isik, B.b. [Tononckuit, M.C. SIkup. — M.: Benrtana-I'pad, 2014.
MaremaTHka: 5 K1acc: IUJaKTHUECKUE MaTepUalIbl: MOcOOHe s yJaluxcst oomeoopa-
3oBareNbHBIX yupexaenuii / A.I'. Mepansk, B.b. I[Tononckuii, M.C. Skup. — M.: Ben-
ta”a-I'pag, 2014.

Marematuka: 5 kinacc: merogudeckoe nocooue / E.B. bymko, A.I'. Mep3mnsk, B.b. Ilo-
nouckwii, M.C. fkup. — M.: Benrana-I'pad, 2014.

Maremaruka: 6 kjacc: yd4eOHUK [T ydaiuxcsi 001eo0pa3oBaTesIbHbIX OpraHu3auil /
A.I'. Mep3insk, B.B. TTononckwii, M.C. SIxup. — M.: Benrtana-I'pad, 2014.
Maremaruka: 6 kjacc: TuIaKTHYECKHe MaTepHallbl: : MocoOue s yJyamuxcs ooieoodpa-
30BaTenbHBIX opranuzauuii / A.I'. Mep3msik, B.b. Ilonouckuit, M.C. fAxup. — M.: Ben-
tana-I'pad, 2014.

Anrebpa: 7 knacce: y9eOHUK I ydanuxcs 001meo0pa3oBaTeIbHbIX OpraHu3aIuii /
A.I''Mep3msixk, B.b.Ilononckuii, M.C.fxup. — M.: Benrana-I'pad, 2013.

Anrebpa: 7 Kinacce: TUIAKTHYECKHE MaTEpHUaIbl: TOCOOME ISl yIamuxcsi 001eodpazoBa-
TenbHbIX opranuzanuii / A.I'Mepaznsk, B.b.ITononckuii, M.C.Sxkup. — M.: Benrtana-
I'pad, 2015.

Anreb6pa: 7 knacc: meronuyeckoe nocodue / E.B.bynko, A.I'."Mep3nsk, B.b.I[Tononckui,
M.C Skup. — M.: Benrana-I'pad, 2015

Anre6pa: 8 kinacc: yueOHUK Ui ydanuxcs o01uieo0pa3oBaTeabHbIX OpraHu3aui /
A.I''Mep3msik, B.b.ITomorckuit, M.C.Sxup. — M.: Benrana-I'pad, 2013.

Anre6pa: 8 kiacce: IUAaKTHUECKUE MaTepUabl: MOcoOue sl yyamuxcs oomeodpa3zoBa-
TenbHbIX opranm3anuii / A.I.Mepansk, B.b.ITononckuii, M.C.fxup. — M.: Benrana-
I'pad, 2015.

Anrebpa: 8 kiacc: mertonuueckoe mocodue / E.B.bytiko, A.I'.Mep3nsk, B.b.Ilononckuit,
M.C.Axup. — M.: Benrtana-I'pad, 2014.

Anrebpa: 9 kiacc: yueOHUK JIJIsl ydanuxcsi o01ieo0pa3oBaTeIbHbIX OpraHu3aiui /

A.I' Mep3mnsx, B.b.Ilononckuii, M.C.Sxup. — M.: Bentana-I"pad,2016.

Anrebpa: 9 kiacc: IMIaKTHYECKHUE MaTepHalibl: TocoOue JIsl ydaruxcs ooieoopa3zoBa-
TenbHBIX opranuzanuii / A.I'.Mepansk, B.b.ITonouckuii, E.M.Pa6unosuu, M.C.Axup. —
M.: Benrana-I'pad, 2017.

Anrebpa: 9 knacc: meronunueckoe nocooue / E.B.bynko, A.I'.Mep3insik, B.b.ITononckuti,
M.C.Axup. — M.: Benrana-I'pad, 2015.

['eomeTpus : 7 kiacc : y4eOHHK A7 ydanuxcsi 001eoopa3o—BaTeIbHbIX OpraHu3aIuii /
A.I'. Mep3insk, B.B. ITonouckuit, M.C. Sxkup. — M. : Bentana-I'pag, 2012.

['eomeTpus : 7 Ki1acc : NUJAKTUYECKUE MaTePHAIIbI : TOCOOUE AT ydaluxcs oO0Ieo0-
paszoBarenbHbx opranmzanuii / A.I. Mepsnak, B.b. Ilononckuit, E.M. PaGuno-
B4, M.C. Sxup. — M. : Benrana-I'pad, 2013.

I'eometpus : 7 xknacc : metonuueckoe nmocodue / E.B. bytiko, A.I'. Mep3nsk, B.b. Ilo-
nouckwuii, M.C. fxkup. — M. : Benrtana-I'pad, 2013.

['eometpus : 8 Kacc : y4eOHUK IS ydaIuxcst 001meo0pa3oBaTeIbHbIX OpraHu3aruii /
A.I'. Mep3nsk, B.b. Ionouckuit, M.C. fxup. — M. : Benrana-I'pag, 2013.

['eometpus : 8 Kacc : MUIAKTHYECKHUE MATEPHAIIBI : TTIOCOOUE I yJamuxcst 001meoopa-
3oBarenbHBIX opranuzanuii / A.I'. Mep3nsk, B.b. ITlononckwmii, E.M. PabuHoBHY,
M.C. Sxkup. — M. : Benrana-I'pad, 2015.

['eomerpus : 8 kiacc : Mmeroanyeckoe nocodue /E.B. Bymko, A.I'. Mep3sisik, B.b. Tonon-
ckuii, M.C. Slkup. — M. : Benrana-I'pad, 2015.



21. T'eomerpus : 9 kiacc : y4eOHUK Ui ydanuxcs: 001meo0pa3oBaTeNIbHbIX OpraHu3anui /
A.l'. Mep3isik, B.b. [Tononckuit, M.C. Sxkup. — M. : Berrana-I'pad,2016.

22. T'eometpus : 9 KJace : AUAAKTHUSCKHUE MaTepUaibl : TocoOue i ydanmxcs o0iieoopa-
3oBarenbHbIX opranm3anuii / A.I'. Mep3nsak, B.b. Ilomonckuii, E.M. PabunoBwuu,
M.C. SIxup. — M. : Benrana-I'pad, 2016.

23. I'eometpus : 9 knacc : merogudeckoe nocodue / E.B. bymko, A.I'. Mepsnsk, B.b. Ilo-
nouckuit, M.C. Sxup. — M. : Benrana-I'pad,2016.

Cnpagounbvie nocodus, HayuHO-NONYAAPHAA TUMEPAMYPaA

1. baspun U.U., Dpubyc E.A. Ctapunnsie 3agaun. — M.: [IpocBemenue, 1994.

2. Taspunosa T./]. 3anumatenbHas MmaTematuka: 5-11 kimaccsl. — Bonrorpana: Yuurens,
2008.

3. lenman U A., Bunenxun H.A. 3a crpanuiiaMu yaeOHUKA MAaTEMAaTUKH: 5-6 Ki1acchl. — M.:
IIpocsemenue, 2004.

4. Jlesumac I'.I'. Hecrannaptable 3a1auu no matemaruke. — M.: MIJIEKCA, 2007.

5. @apros A.B. Maremarndeckue ouMITHaIbI B mKoiie: 5-11 kmaccel. — M.: Afipuc-Ilpecc,
2005.

6. Ouyuxnoneous nns nereit. T.11: Maremaruka. — M.: ApanTa+, 2003.

7. http//www.kvant.info/ HayuHo-momynsipHbIii (PHU3HMKO-MaTeMaTHYSCKHIA KypHAI LIS
HIKOJILHUKOB U CTYAEHTOB «KBaHT».

Jononnumensnan rumepamypa
— Iaiixmecrep A.X. YpaBuenus.— M.: Uznarenscteo MIIHMO: CII6.: «Ilerpormud» :
«Bukropus mocy, 2011.
— aiixmectep A.X. Cucremsl ypaBHenuil.— M.: U3narenscteBo MIUIHMO: CII6.: «Iletpo-
rmg» : «Bukropus mmocy, 2008.

— [Maitxmectep A.X. MuoxecrBa. @ynkuuu. IlocnenoBarensHoctu. [Iporpeccun.— M.:
N3narensctBo MITHMO: CIIO.: «Iletpormud» : «Buxropus mirocy, 2008.

— [IMaiixmecrep A.X. KombOunaropuka. Cratuctuka. BepostHocTs.— M.: M3natenscTBO
MITHMO: CII6.: «Iletpormud» : «Bukropust mirocy, 2010.

— T'eomerpus : 3a1aun Ha roTOBBIX uepTexax : 7 — 9 knaccsl / 3.H. banasn. — Pocros H//] :
®enukc, 2009.

Humepnem pecypcut
http://fgos-matematic.ucoz.ru/- ®T'OC. Ypoku MaTeMaTHKH B CPEIHEH MIKOJIC.
http://infourok.ru/matematika.html- mpe3enTaruu, BUICOYPOKH U TECThI IO MaTEMATHKE.
http://pedsovet.su/load/18- Coob1iiecTBO B3aUMOITOMOIIN YIUTEICH.
http://belclass.net/- Cereoit kiace bemoropbs
http://www.matematika-na.ru - Pemreane maremMaTrdeckux 3a1a4 5-6 KIacchl.
http://4-8class-math-forum.ru - /lerckuit Maremarudeckuit ®@opym aisi MIKOIBHUKOB 4 - 8
KJIACCOB.
http://www.mathnet.spb.ru/ - caiiT snementapHoit matematuku Imutpus ['yuuna.
http://math-prosto.ru/ - mxkonsHas MaTeMaTHKa
https://ypox.pd
http://www.bymath.net/index.html

Yueono-npaxmuueckoe u yueono-navopamopnoe oovopyoosanue
1. Jlocka MarHMTHasi ¢ KOOPAMHATHON CETKOIA.
2. Habop mudp, OykxB, 3HAKOB IS CPEIHEN MIKOJIBI (MATHUTHBIN ).


http://fgos-matematic.ucoz.ru/
http://infourok.ru/matematika.html
http://pedsovet.su/load/18
http://belclass.net/
http://www.matematika-na.ru/
http://4-8class-math-forum.ru/
http://www.mathnet.spb.ru/
http://math-prosto.ru/
https://урок.рф/
http://www.bymath.net/index.html

3. Habops! «Hactu nienoro Ha kpyre», «IIpocteie apoOm».
4. Habopbl reoOMeTpUIECKUX TeJ (IEMOHCTPAIIMOHHBIN M pa31aTOYHBIN ).
5. Mogenb enuHUIBI 00bEMa.
6. KomrmuiekT uepTexHbIX HHCTPYMEHTOB (KJIACCHBIX U pa3JaTOuHBIX): JUHEHKA, TPaHCIIOp-
THp, yroiabHUK (30°, 60°), yroasHuk (45°, 45°), nUpKyIb.
7. HaGops! i monenupoBanus (BeTHast Oymara, KapToH, KaibKa, KJIei, HOXKHHUIIBI, T1a-
CTHJIUH).
Qobopyodoeanue
Nen/m | HaumeHoBaHuE 0OBEKTOB U CPEICTB MaTepUAIbHO- TEX- ITpumeuanue
HUYECKOT0 00€CTIeUEHM s
NIJIJIIOCTPALIMN // TINTAKATBI
1 KomniekTol Tadaum: Cayxar mns obecreue-
HezaBucumelie coobitue. ®opmyiel bepuymu. 3akoH HUST HaAlJSIAHOCTH  TIPHU
Oonpmmx uncesn. HopManbHbIH 3aKOH pactpeaeIeHHus. U3y4eHUU  MaTepuaa,
I'enepanbHas COBOKYIHOCTb U BbIOOpKa. MaTemaTuye- 0000111eHUsT U TIOBTOpE-
ckoe oxxunanue. Jlucnepcus. Berancinenue BeposiTHO- Hus. Moryr ObITh HC-
creit. Ciyuaiinble coObITHS. BeposTHOCTD H0JIb30BaHbl MPU HOJIrO-
TOBKE WJUIIOCTPUPOBAH-
HOrO Marepuaiga K Jo-
KJIay uiu pedepary
KHUT'OIIEYATHAS ITPOAYKIWA
2 [IpeameTHas nuHUS yueOHUKOB Oka3pIBalOT IIOMOIIL B
Pabouue Terpanu BBIIIOJIHEHUH CAMOCTOsI-
TEIbHOM  paboThl IO
npeaMery
CPEJICTBA UKT
3 YHuBepcanbHbIN NOPTATUBHBINA KOMITBIOTED Hcnons3yercs yunrenem
IIpunTep
Ckamnep
Cetb uHTEpHET
4 DNeKTpOHHBIE TOCOOUS. Hcnone3yercs B cooOT-

WNuTepakTuBHOE yueOHOE mocobue. Harnmsgnas matema-
tuka. I'paduku pynkuuit. OO0 «M3narenberBo «IK-
3AMEH», OO0 «3x3amen - Meauay, 2012
NuTepakTrBHOE OcoOue ¢ komIuiekToM Tabmaur "AJl-
I'EBPA 7 KJIIACC"

NutepaktuBHOE mocobue ¢ komrmiekToM Tadmui "HE-
PABEHTBA PEIIIEHWME HEPABEHCTB"
[Tpaktukym. BepositHOCTB M cTaTHCTHKA. 5-9
Matemartuka. Y4ueOHOe 2NeKTpOHHOE n31anne. HoBbie
BO3MOJKHOCTH JJISI YCBOEHUS Kypca MaTeMaTUKH
WNuTepakTrBHAS MaTeMaTHKa. DJIEKTPOHHOE yueOHOe To-
cobue. 5 -9

BCTCTBUHU C IIJIAHUPOBA-
HUEM
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