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[TOACHUTEJIBHAA 3AITMCKA

AnanruposanHas pabovas nporpaMma 1o MareMartuke Juis  5-9 knaccos Epiiosckoil cpenneit
ob1ieo0pa3oBaTensHOM NIKOIBI pa3paboTaHa Ha OCHOBAHHUH CIIEAYIONIUX TOKYMEHTOB:

e 3axona Poccuiickoi ®Penepaunn Ne 273 or 29.12.2012 ropa «O6 obpazosanuu B Poccuii-
ckoii Menepanuu

o [Ipuxaza MOuH P® Ne 1897 or 17.12.2010 roma «O0 yTBepK/IE€HHH M BBEICHUE JICH-
ctBue PI'OC OO0»; ¢ U3MEHCHHUAMHE, YTBEPKICHHBIMHU TIpHKazoM MunoOpraayku Poccun
01 29.12.2014. Ne 1644; ot 31.12.2015 rona Ne 1577,

e [lpukaza MOuH P® Ne 1015 ot 30.08.2013 «O0 yrBep:K/ICHHH TOPSAKA OpraHU3aIUU |
ocyuecTBiIieHus oOpazoBaresbHoil JesrensHocti o OOIT HO, OO0, COO»;

e AanTHPOBAaHHONH OCHOBHOM 00pa30BaTEIBPHOW MPOTPaMMbI OCHOBHOTO 001Iero odpazo-
Banusg MBOY «ECOILl»;

o Tpebosanuii Canllun no pabote ¢ 31eKTpOHHBIMU yeTpoiicTBaMu 2.1.3684-21

e Asropckoil nporpammblA.I. Mepsnsk, B.b. Ilononckuii, M.C. fAxup, E.B. byuko. Mare-
Matuka. 5-11 knacesr.— M. :BenTtana-I'pad, 2013.
Peanuzanms pabodyei nmporpaMmbl OCYIIECTBIAETCS ¢ HUCIOIL30BAHUEM Y4eOHO-METONUYECKOro
KOMILIEKTA:
1. MaremaTuka: 5 kiacc: yueOHMK Jis ydammxcs obuieodpasoBarenbHbIX yupesxaenuit / Al
Mepsisik, B.b. [lononckuit, M.C. fkup. — M.: Benrana-I'pad, 2014.
2. MatemaTuka: 5 knacc: TMOAKTHYCCKHE MaTepualibl: COOPHUK 3a1a4 U KOHTPOJIBHBIX padoT /
A.T". Mepansk, B.b. [Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2014..
3. Maremartuka: 5 knacc: Meroauyeckoe nmocodue / A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
4. Matemaruka: 6 xiacc: yyeOHUK JUis ydammxcs oduieodpazoBaTebHbIX yupexkjaenuii / Al
Mepansk, B.b. [Tonouckuit, M.C. fxup. — M.: Benrana-I'pad, 2014.
5. MaremaTuka: 6 knacc: qMIAKTHYECKHE MaTepuanbl: COOPHUK 3a1a4 U KOHTPOJIbHBEIX pador /
A.I'. Mep3snsik, B.b. Iononckuii, M.C. SfAxup. — M.: Benrana-I'pad, 2014..
6. Maremartuka: 6 knacc: Meroguyeckoe nmocobue / A.I'. Mepansik, B.b. [Tonouckuii, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
7. Anrebpa: 7 wiacc: y4eOHHMK I ydyamiuxcsi o0mieoOpazoBaTeIbHBIX yupexaeHuii / A.T.
Mep3nsk, B.b. [lonouckuit, M.C. fAxup. — M.: Benrauna-I'pad, 2014.
8. Anre0Opa: 7 xinacc: JUAaKTHYECKHE MaTepHaibl: COOPHUK 3a1a4 U KOHTPOJIBHBIX pador / Al
Mep3nsik, B.b. Ilonouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2014..
9. Anredpa: 7 kiace: Metoauueckoe nocodue / A.I'. Mepansik, B.b. [Tononckuii, M.C. Skup. —
M.: Benrana-I'pag, 2014.
10. Anredpa: 8 kimacc: ydeOHHMK Ul ydaluxcs o01ieoOpa3oBaTeNbHBIX yupexaeHuHd / Al
Mep3nsik, B.b. [Tonouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2014.
11. Anrebpa: 8 kiace: AMAAKTHYECKHE MaTepualibl; COOPHHUK 3a/1a4 M KOHTPOJIBbHBIX padot / A.l'.
Mepansk, B.b. [Tonouckuit, M.C. SIkup. — M.: Benrana-I'pad, 2014..
12. Anrebpa: 8 knacc: metoguueckoe nocobue / A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
13. AnreOpa: 9 ximacc: ydeOHMK JUis ydauruxcs o0IiieoOpa3zoBaTeNbHBIX yupexacHuit / A.T.
Mep3nsk, B.b. [lononckuit, M.C. SAxup. — M.: Benrana-I'pad, 2014.
14, Anredpa: 9 kinacc: AHIAKTHYCCKHE MaTepHalibl: COOPHUK 3a]1a4 U KOHTPOJIBHEIX pabor / Al
Mep3nsk, B.b. [onouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2014..
15. Anrebpa: 9 knace: meroauueckoe nocobue / A.I'. Mepsansik, B.b. ITonoucknii, M.C. Sxup.
— M.: Benrana-I'pad, 2014.
16. l'eomerpus: 7-9 knacc: yaeOHUK [uid ydanxcs oduieoOpaszoBateinbHbix yupesxaenui / J1.C.
Aranacsa. — M.: IIpocgeenne,2014.

Ananruposannas pabouas nporpamma paspadoraHa ¢ yderoM oOnmx oOpasoBaTelIbHBIX I10-
TpebHOoCTell 00yuaroIuxes ¢ 3a7ep:KKol neuxndeckoro pa3sutus. Obyuaromuecs ¢ 3[IP — 370 nmerwu,
MMEIOLIEE HEeJOCTATKH B ICHXO0JOrnYeckoM paszButhuM, noarsepxaeHusie [IMIIK u npensrcTBylomme



nojay4eHur0 oOpasoBaHus 0e3 co3gaHMs crenuanbHbIX yciaoBuid. Karteropus oOyuarommuxcs ¢ 3[1P —
Haubosee MHOIMOUUCIIGHHAs CPe/IH JieTeH ¢ OrpaHMYeHHBIMU BO3MOKHOCTAMHM 3/10poBbs (OB3) 1 Heoj1-
HOPOJHAA IO COCTABY Ipynna MKoapHUKOB. K Kareropun o0y4aromuxcs ¢ 3aJepsKKOH ICHUXHYECKOro
pasBUTH OTHOCATCA 00y4YalolIMecs, UCIBITBIBAIOIME B CHJIY Pa3iM4YHBIX OMOJIOTHYECKUX M COLMAIb-
HBIX NIPUYMH CTOMKHE 3aTPYJAHCHUS B YCBOCHUM 00pa30BATE/IBLHBIX IPOrpaMM IPU OTCYTCTBHM BhIpa-
KEHHBIX HapylieHud uHTe/utekTa. [Ipu 3agepikke neuxudeckoro pa3Butus GpOpMHpOBaHHE IIpeaMeT-
HBIX 3HAHUH, YMEHHH, HABBIKOB 3aTPYAHEHO B pE3y/IbTaTe:

1. Hu3KO# padOTOCNIOCOOHOCTH B COUETAHUH € NOHHKEHHOU MMO3HABATE/ILHOM AKTHBHOCTBIO, 9TO
IPUBOJUT K TOMY, 4TO I10J1y4a€MbIE 3HAHMS, HEJOCTATOYHO 3aKPEILICHBI, HE CBA3aHbI B CUCTEMbI, 04EHb
OBICTPO TCPAIOTCS;

2. kpaiiHe MemIeHHOro (hOPMHUPOBaHHS HABBIKOB. 1Sl MX 3akpemsieHus TpedyeTcs MHOTOKpaT-
HBIC YIIPAXKHEHHS, YKa3aHUsl, HAIIOMHHAHUS,;

3. ctabo YCBOGHHBIX pa3/elioB MPOTPaMMBbl, KOTOPBIC TPEOYIOT 3HAUUTENLHOH YMCTBEHHOH aK-
TUBHOCTH (YCTAHOBJIEHHME PA3IHYHbIX 3aBUCUMOCTEH );

4. MEXaHHYECKOTO 3aMOMUHAHUS OTJICJIBHBIX TIPABII, ITOJOKEHUH, 3aKOHOB, KOTOPBIC HE TPHU-
MEHAIOTCA B CAMOCTOATENBHON padoTe, HE CBA3BIBAIOTCA C MOCIEIYIOUIHMM MaTepHaIoOM, HEIOCTATO4YHO
3aKpeIsoTes;

5. OTCYTCTBHS BIAJ€HUS YMCTBEHHBIMH JCHCTBHSIMH U ONEparusMu: 00001eHneM, OTBICYeHH-
€M, CpaBHEHHMEM, B IIPOLIECCE YCBOCHUs 3HAHMH HEJNOCTAaTOYHO ONHPAIOTCA HA UMEIOLMHCA KU3HEHHBIN
OIIBIT, 3aTPYAHAIOTCSH 000OIIHTE paHee CPOPMUPOBAHHBIE MTPE/ICTABICHUS;

6. TOMYIIEHHBIX HEJIOYETOB MPHU BBITOJIHEHWH MHCEMEHHBIX paboT (MPOMyCcK Mocie/10BaTelbHO-
CTH JIeHCTBHH, ITPOIYCK 3BEHbEB 3aJaHui, OecYMCICHHbIE HCIpaBieHus, O0JIbIIOE KOJIMYEeCTBO HEMC-
IpaBlIeHHBIX OLIHOOK);

7. nebpexnoro opopmnenns paboTel, He COOTBETCTBYIONIETO TPeOOBAHUAM.

OcHoOBy Ui cojep:KaHus aJanTHPOBAHHOHW padodell mporpaMMbl COCTABIAKOT — IICHXOJIOTO-
MUAAKTHYECKHE MPUHIUIBI KOPPEKIINOHHO-PA3BUBAIONIET0 OOYUEHHS, 4 UMEHHO:

[] BBejieHUE B cOflepKaHHe OOYYEHHS TPEeMETY JIONOJHUTEIBHBIX TeM, KOTOpbIE IMpejiycMmar-
PHUBAIOT BOCTIOJTHCHUE TPOOEIIOB MPEANICCTBYIOMICT0 Pa3BUTHA, (HOPMUPOBAHHE TOTOBHOCTH K BOCIIPHS-
THIO Haubosee CI0KHOTO MPOrPaMMHOIO MaTepUana;

[] ucronp30BaHUE METO/I0B M MPUEMOB O0YUYECHHs ¢ OPHEHTALMEH Ha «30HY OJMKaMIIero passu-
TH» 00Yy4aloIerocs, co3Aanue ONTHMANIBHBIX YCIOBHE 111 peau3aliy €ro MOTeHIHANBHBIX BO3MOK-
HOCTEN;

[] ocylIecTBIEHHE KOPPEKIHOHHONW HAMPABICHHOCTH Y4eOHO-BOCTUTATEIBHOIO Mpollecca,
00ecTieunBaIONIEro PENICHUE 3a/1a4 001IEero pa3sBUTHsA, BOCIIMTAHUA U KOPPEKIIUU
[I03HABATEJIBHOM JCATEIILHOCTH U PeUr 00ydaromierocs, npeojloJIeHne WHINBHIYaIbHBIX HEOCTATKOB
pa3BUTHS;

[] onpezeneHue ONTUMAIBLHOTO COAepKanusa ydeOHOro Matepuaia u €ro oToop B COOTBETCTBHH C IO-
CTaBJICHHBIMH 33Jla4aMH.

AnantupoBanHas pabouas nporpamMma BKIIOHAET B ce0f 1eau U 3a71a4H KOPPEKIMOHHON pabo-
Tol: 1. CoBepiIeHCTBOBAHNE JIBUKEHUN W CEHCOMOTOPHOTO Pa3BUTHSA:

[] pazBuTHE apTUKYIALMOHHOH MOTOPHUKH;

|| pa3BUTHE HABBIKOB KayMrpaduu.

2. Koppekiius oT1eIbHBIX CTOPOH MCUXWYECKOM ICATENLHOCTH:

[] pa3BUTHE 3pUTEIBLHOTO BOCIIPUATHA U Y3HABAHHS;

] pasBuTHE 3pUTENILHON MAMSITH U BHUMAHUS;

[] pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH U OPHUCHTALINH;

[] pa3BUTHE CIYXOBOTO BHUMAHMS H NIAMATH.

3. PazBuTHE OCHOBHBIX MBICIUTEIILHBIX OMepaliHii:

[ (hopMupoBaHHEe HABBIKOB COOTHOCHTEIBHOTO aHAIN3a;

[] pa3BUTHE HABBIKOB IPYNIMPOBKHU U Kiaccupukauu (Ha 6aze oBJ1ajleHUss OCHOBHBIMU POJIOBBIMU 110-
HATUSAMU);

U hopmupoBanue ymenus padoTath M0 CIOBECHOH M MUCBMEHHOH HHCTPYKLIHMH, aJITOPUTMY;
[ (hoopMHpOBaHHE YMEHUS IITAHUPOBATE CBOKO IEATEIBHOCTE;

[ pa3BuTHE KOMOMHATOPHBIX CIIOCOOHOCTEIA.

4. PazBuTHe pasiiMYHBIX BU/I0B MBILIJICHHS



[l pazBUTHE HATJIA1HO-00PA3HOTO MBIILICHUS;

] pa3BHTHE CJIOBECHO-JIOIMYECKOro MbILUICHHs (YMEHHE BH/ETh U YCTAHABIMBATH JIOI'MUYECKHUE CBSI3H
MEKAY IpeaMETaMH, ABICHUAMH H COOBITUAMHU ).

5. PazButHe peyn, BiIajIeHHE TEXHUKOH pedH.

6. Koppekiius HHAMBHIYAIBHBIX TPOOEIIOB B 3HAHUSX.

ApnantupoBaHHas pabodas mporpamMma Mo MaTeMaTHKe IpeaycMaTpuBaeT AuddepeHIanno
o0pa3oBaTe/IbHOr0 MaTepHala, TO ecTh 0TOOp METO/0B, CPEJICTB, IPHEMOB, 3a/laHuH, YIIpaKHEHHH, cO-
OTBETCTBYIOIIMX YPOBHIO TMCHXOMU3UYECKOTO Pa3BUTUSA, HA TPAKTHKE O0OECIeYHBAIOIINX YCBOCHHE
oOyuatommmucs 00pa3oBaTe/IbHOrO MaTepualia.

Juddepenumanus nporpaMMHOTO MaTepHaia COOTHOCHTCS ¢ auddepeHnmanyeil KaTeropuu
00y4aromuxcs B COOTBETCTBMM CO CTENEHBIO BBIPAKEHHOCTH, XapaKTEpPOM, CTPYKTYPOH HapyIICHHS
neuxuyeckoro pasputus. st obecnedyeHns CHCTEMHOIO YCBOSHHS 3HAHHH 10 MPEAMETY OCYILIECTBIIsA-
eTcA:

[] ycuiieHue NpakTHYECKOH HAIIPaBIEHHOCTH M3Y4aeMOoro MaTepuala;

['] BBIJICJICHHE CYLIHOCTHBIX IIPU3HAKOB H3YYaCMbIX SABJICHUI;

[ omopa Ha JKH3HEeHHBIH ONBIT peOeHKa;

[ onopa Ha 00bEKTHBHBIC BHYTPEHHHUE CBSI3U B COJCPKAHUM M3yuaeMOro Marepuaia B paMkax
npegMera,

[ cobaronenue HEOOXOIUMOCTH M OCTATOYHOCTH NPH OnpeaeneHuu odbema M3yvyaeMoro Ma-
Tepuaa;

[ akTHUBH3AIMS O3HABATENBHOM IEATEIBHOCTH O0YYAIOIIUXCS,

[ (opMHpOBaHHE LIKOJBHO-3HAYUMBIX (PYHKLMH, HEOOXOAMMBIX JUIA pelieHHst y4eOHbIX 3a/1a4
ConepikaHue MporpaMMBbl HAampaBJieHO Ha ocBoeHue yuangumucs ¢ 311P 6a30Bbix 3HaHMIT U popMEpO-
BaHHe DA30BBIX KOMNETEHTHOCTEH, YTO COOTBETCTBYET OCHOBHOH 00pa3oBaTeIbHON NMPOrpaMMme OCHOB-
HOTO 001Iero 00pa3oBaHus.

MECTO KYPCA «MATEMATUKA» YHEBHOM ITJIAHE
B 6a3ucHOM yucOHOM IUIaHE HA M3yYCHHE MAaTEMaTHKH B 5-9 Kiaccax OCHOBHOM HIKOJBI OTBO-
JIUTCS 110 5 4acoB B Henemo, Bcero 170 ypokos.

Kypc matematuku 5—6 KnaccoB ABISETCS (PYHIAMEHTOM JUIS MAaTeMaTHUCCKOro o0pa3oBaHUs U
Pa3BUTHS IIKOJIBHUKOB, JOMHHUPYIOIEH GYHKIMEH MPH ero U3y4eHUH B 3TOM BO3PACTE SBISETCA MH-
TEJUIEKTYAIbHOE Pa3BUTUE yUallIMXCH.

Kypc mocTpoeH Ha B3BELICHHOM COOTHOIICHUH HOBBIX M PaHEE YCBOCHHBIX 3HAHUIM, 00S3aTENBHBIX U
JIOTIOJTHUTEBHBIX TEM JUIs M3YHEHHsA, a TAKKE YYUTBIBACT BO3PACTHBIE H MHAMBUIYATIbHBIE 0COOCHHO-
CTH YCBOEHHMs 3HaHWI ydamumucs. [IpakTuyeckas 3HaYMMOCTH IIKOJIBHOIO Kypca MaTeMaTHKu 5—6
KJIACCOB COCTOUT B TOM, YTO MPEIMETOM €TI0 M3YUCHHS SBISIOTCS MPOCTPAHCTBEHHBIC DOPMBI U KOJIH-
YECTBEHHBIE OTHOILEGHHS peasbHOro Mupa. B coBpemenHom oO0liecTBe MareMarHyeckas MOAr0TOBKA
HCOOXO0MMa KaXKJIOMy YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cdepax 4e/I0BEUCCKOM
eATENLHOCTH.

MaremaTHKa ABIsSETCS OJIHUM M3 OIOPHBIX IIKOJIBHBIX ITpeaAMETOB. MaTemMaTHuecKue 3HaHUSA U yMe-
HUS HCOOXOAMMBI I U3YYCHHS anrcOpsl ¥ TEOMETpUH B 7—9 Kitaccax, a TakKe JUIA U3YYCHHS CMEX-
HBIX JHCIATLIMH.

LIEJIM U3YYUEHMS ITPEIMETHOM OBJIACTH « MATEMATHKA»

. OBIIa,H,EHHE CHCTEMOH MaTEMaTHYECKHX 3HAHHUH U WSHHﬁ, HGOGXO,E[HMBIX AN MIPHMEHEHHS B IIPpaKTHYe-
CKOI ACATCIABHOCTH, H3YICHHA CMERHBIX JHUCHHUIIITHH, NPOJOJIKCHHA OﬁpRSOBaI'IHH;
. HHTCJUICKTYAJIbHOC Pa3sBHTHE, [bOpMH]JOBaHHe Ka4eCTB JIHM4YHOCTH, HE0OXOIHUMBIX YEIOBEKY JIA IMOJIHO-

IIEHHOIT JKH3HU B COBPEMEHHOM 00IIECTBE, CBOHCTBEHHBIX MATEMATHUECKOI ICITENBHOCTH: AICHOCTH H TOYHOCTH
MBICITH, KPUTHYHOCTH MBIIUICHUS, HHTYAIHH, JOTHYECKOT0 MBIIUICHHS, IEMEHTOB AITOPUTMHYECKON KyIbTY-
PBI, IIPOCTPAHCTBEHHEIX MPEACTABICHHI, CTOCOOHOCTH K IMPEO/IOJIEHHIO TPYIHOCTEIH;

. hopMupoBaHue MpeaCcTABICHUH 00 UAEIX ¥ METOJaX MATEMATHKH KAK YHHBEPCAJIBLHOTO A3bIKA HAYKH H
TEXHHKH, CPEJCTBA MOIETHPOBAHNA ABIEHHH U MIPOLIECCOB;



. BOCITHTAHHE KYJIBTYPBI MTHYHOCTH, OTHOLICHHA K MaTEMATHKE KaK K 9aCTH 00IIIeUeTOBEUECKOH KYIBTYPHI,
(1)0pMHp0BﬂHH€ MOHUMAaHHA 3HAYHMOCTH MaTCMaTHKH JJIAd HAYHHO-TEXHHYCCKOTO Iporpecca.

3AJAYN U3VUEHUS ITPEJAMETHOUN OBJIACTU «MATEMATHUKA»

. [Iprobperenne MaTeMaTHIeCKHX 3HAHHH H YMECHHH;

. oBJajicHHe 000OIIECHHBIMH CcI0c00aMH MBICIHTEIbHOH, TBOPYECKOMH ACATEIbHOCTH;

. OCBOCHHE KOMMETEHUHMH (y4eOHO-1103HABATEIbHOH, KOMMYHUKATHBHOW, PEe(GICKCHBHOH, JHYHOCTHOTO
CaMOpa3BUTHS, HHPOPMALHOHHO-TEXHONOTHYECKOH, IEHHOCTHO-CMEICIIOBOM;.

. Pa3zBUTHE IPEJCTARICHHS O HATYPAJILHOM HHCIIe, HeCATHYHOH U 00BIKHOBEHHOH IpOoOU M POJIM BBIYHCIIE-
HUi B YEJIOBEUECKOH IPAKTHKE;

. topMupoBaHHE NPAKTHYIECKUX HABBIKOB BEITOJIHCHHA YCTHBIX, THCBMEHHBIX BBITHCICHHI, Pa3BHTHE BEHI-
YUCIHTECIBHON KYJIbTYPHI;

. pa3BUTHE NPEACTABIEHHA 00 M3Y4aeMbIX MOHATHAX: YPABHEHHE, KOOPIHHATBHL W KOOPJIMHATHAA TpsAMa,

IPOIEHT, YNpoLIeHHe OYKBEHHBIX BRIpaKEHUH, YTOJI H TPEYTONBHHEK, (JOPMyNax U MeTOAaX pellieHHs TeKCTOBBIX
3a7a4 KaK BayKHEHIIMX CPEACTBAX MaTeMaTHYeCKOr0 MOAEIHPOBAHUSA PeallbHBIX MPOLECCOB U SABJICHHI;

. Pa3BHTHE JJOIMYECKOIO MBILIUIEHNS U PEUH, YMEHH JIOTHUECKH 000CHOBBIBATD CYHKIEHH, IPOBOIUTH HeE-
CJIOKHBIE CHCTEMaTH3alliH, IPOBOANTE NMPHMEpPHI, HCIIOIb30BaTh CIOBECHBIH H CHMBOITHUSCKHH A3BIKH MaTeMa-
THKH I WIITIOCTPALUU, apryMEHTALUH H A0Ka3aTeNnbCTBa.

HﬂaHﬂpyEMble pe3yiabTaThl 0CBOCHHA yqeﬁﬂoro npeamera «MaTeMaTHKa»

Usyuenune npeamera «Maremaruka» (B Buje yueOHbIX Kypcos: 5-6 xiacc — «Martemartukay, 7-9 kiace —
«Anrebpa» n «['eomeTpusa») 10 AAHHON TpOrpaMMe B OCHOBHOW HIKOIE CIOCOOCTBYET (pOpMHpOBaHHIO Y
YYaIMXCsl JINYHOCTHBIX, METAIPEAMETHBIX M [IPEJAMETHBIX Pe3y/bTaTOB 00YUYEHUs, COOTBETCTBYIOLIUX Tpe-
foBanusaM ¢eneparbHOTO TOCYIAPCTBEHHOTO 0Dpa30BaTeNLHOTO CTAHAApPTa OCHOBHOTO 00ImIero odpasona-
HUSL.

JInynocTHBIE pe3yabTaThI:

1. Poccuiickas rpaxiaHckas WICHTHYHOCTh (ATPHOTH3M, yBaxeHue Kk OTeuecTBy, 0CO3HAHHE BKIAa OTe-
YECTBEHHBIX YUEHBIX B Pa3BUTHE MHPOBOH HaYKH).

2. CpopMHPOBAHHOCTH [1EJIOCTHOTO MHUPOBO33PeHH s, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HAYKH M OOIICCTBEHHOM [IPAKTHKH.

3. 'oToBHOCTE M cIOCOOHOCTH O0YHYAOIIMXCA K CAMOPA3BUTHIO H caMO00Pa30BaHHI0 Ha OCHOBE MOTHBALIMH
K OOYYEHHIO U MO3HAHHKD; TOTOBHOCTh H CIIOCOOHOCTbh OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalibHEHLICH
MHIMBUIYaIBHON TpaekTopuu obpa3oBaHus Ha Oase OPUEHTHPOBKH B MUpe rpodeccHii ¥ npodeccuoHab-
HBIX NPENIIOYTECHHI, C Y4€TOM YCTOWYHMBBIX MI03HABATENIEHBIX HHTEPECOB.

4. CdopMHPOBaHHOCTH OTBETCTBEHHOIO OTHONICHHA K YYCHHIO; YBaKUTENBHOTO OTHOIIEHHA K TPYAY,
HaJIM4Ke OIbITa YYACTHS B COLMAIBHO 3HAYHMOM TpY/IE.

5. YMeHue KOHTPOIUPOBATE NPOLIECC U PE3YNLTAT yHeOHOH U MaTeMaTHYECKOHN IS TENLHOCTH, KPUTUYHOCTh
MBILLICHHS, UHULUATUBA, HAXOUHUBOCTh, AKTHBHOCTE [IPU PELICHUU MATEMAaTHUECKHUX 3a/1a4.

6, rOTOBHOCTb H CHOCO!SHOCTB BECTH JHUAJIOT C ,qpyruMH JJIOJBMH M JOCTHUTIaTh B HEM B3aMMOIIOHHMAaHHWA,
MeTanpeaMeTHBIMHE Pe3yIbTaTaMu U3yucHHs TpeaMera «MateMaTukay ABasgerca hOPMHUPOBAHUE YHUBEP-
CanbHBIX yueOHbIX aeticTBui (YY]1).

Pecynamuenvie YY/1

1 L y]\«ieHHe CaMOCTOATCIIEHO OMPEACIIATE HEIIH Oﬁyqeﬂﬂﬁ, CTaBHUTHL U d)OpMyJ'[HpOBaTb HOBBIC 3414494 B y'—]eﬁe
M TO3HABATEIIBHON eATEIBHOCTH, Pa3BUBATH MOTHBBI M HHTEPECH! CBOSH TMO3HABATENBLHOH 1A TEILHOCTH.

2. YMmeHHe caMOCTOSTENbHO TIaHUPOBATH MYTH JOCTHIKEHMS IeNeil, 0coO3HaHHO BhIOMpaTh Haubonee ¢-
(bexTHBHBIE CIIOCOOBI penieHns yueOHBIX U IO3HABATEILHBIX 3a/1a4.

3. YMeHHe COOTHOCHThH CBOM JICHCTBUS C IJIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIIATE KOHTPOJIb CBOGH
JIeSTeNILHOCTH B IIpoLecce JOCTHAKEHNS PE3yIbTaTa, ONpene/siTh Clioco0bl JeicTBUI B paMKax MpeioiKeH-
HBIX YCIOBMI U TpeDoBaHHH, KOPPEKTUPOBATE CBOM JICHCTBUS B COOTBETCTBUU ¢ M3MEHSIOLIEHCS CUTYyalu-
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4. YMeHue OLIEHUBATh [IPABUIILHOCTE BBINOJIHEHUs yueOHOH 3a/1aun, cOOCTBEHHBIE BO3MOMKHOCTH €€ peLie-
HUA.

Hosnasamensvuvie YY/I



5. YMeHHe omnpeenaTs NOHATHA, co3AaBaTh 0000IIEHHA, YCTaHABIHBATh AHAJIOTHH, KJIACCH(HIMPOBATH,
CaMOCTOSITENLHO BbIOMpPATh OCHOBAaHWS M KPHTEPHH U KIACCH(UKALMM, YCTAHABIWUBATH MPHYHMHHO-
CJICZICTBEHHBIE CBS3H, CTPOHTH JIOTHYECKOE PACCyKICHHE, YMO3aKIIKOYEHHE (MHIYKTHBHOE, IeyKTHUBHOE, 110
aHAJIOTHH) M ACNaTh BBIBOBI.

6. YMeHHe co31aBarth, MPUMEHSITh U NIPEoOPa30BBIBATh 3HAKM M CUMBOJIBI, MOJICJIM M CXEMBI /Ul PELICHUS
y4eOHBIX U MO3HABATE/IBHEIX 3a/1a4, HAXOANUTE B TeKcTe TpedyeMyto HH(pOpMALUIO (B COOTBETCTBHH C IIens-
MH CBOCH A€ATETLHOCTH).

7. YMeHue HaXOAUTh B Pa3sNHYHBIX HCTOYHHKAX HH(OOPMAIMIO, HEOOXOAUMYIO /TS PElleHHs MaTeMaTrnye-
CKUX IpobisieM, M MpecTaBiaTh €€ B NOHATHOH (hopme, NPHHHUMATh PEIIEHHE B YCIOBUAX HEIOJHON WIH
130bITOYHOI, TOYHOH WK BEPOSITHOCTHON HH(pOpMALIUN.

8. YMeHMe MoHuMaTh M MCHOJIB30BaTh MaTEMaTHYECKHE CPEACTBA HAMIIAHOCTH (HEPTEHH, TAOIMIIBI, CXEMBbI
U 1Ip.) Ul WIUTKOCTPALMH, MHTCPIIPETallMy, apryMECHTaLUH.

9. YMeHue BBIIBHraTh T'MIIOTE3bl IPH PELICHUH 3a/1a49H ¥ IOHMMATh HEOOXOAMMOCTh HX IIPOBEPKH;

Kommynuxamuenuste YY/T
10. YmeHnue opraHu3OBBIBaTH yuyeOHOE COTPYIHHYECTBO M COBMECTHYIO JESTEALHOCTH C YUYMTEIEeM H
CBEPCTHUKAMHU; paboTaTh HHAUBUYAIBHO H B IPYIITC: HAXOMUTE O0IIee PellieHHe 1 pa3peinaTh KOHPIUKTEL
Ha OCHOBE COTJIACOBAHMA TO3MIIMH M ydeTa MHTEPECOB; (POpPMYyIHpOBaTh, apryMEHTHPOBATH H OTCTAMBATH
CBOE MHEHHE.
11. YMeHue OCO3HAHHO HCIIONB30BATL PEUYEBbIE CPEJICTBA B COOTBETCTBUU C 3a/]ayeil KOMMYHUKALUKU 118l
BBIPQKEHHS CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH I IIITAHHPOBAHUA M PETYJISILHH CBOCH ACATECIBHOCTH;
BJIAJCHHE YCTHOH M MUCBMEHHOM Peybio, MOHOIOTHYECKOH KOHTEKCTHOH Peyblo.
12. dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH HCIOIB30BaHuUs HH(OPMALIHOHHO-
KOMMYHHMKAIIMOHHBIX TexHooru (gamee — MKT).

[IpeaMeTHbIe pe3yJibTaThI

Paznemns BBIMYCKHUK HAYUUTCSA

Apugpmemura * TIOHAMATHL 0COOEHHOCTH AECATHIHON CHCTEMBI CYMCIICHMS,
* MCMONb30BaTh MOHATHS, CBA3aHHBIC C ACIUMOCTBIO HAaTYPaIbHBIX YH-
celr,;

* BBIpa’kaTh YHCIA B DKBHBAJICHTHBIX (hopmax, BIOUpas Haubosee nou-
XOJAIIYIO B 3aBUCHMOCTH OT KOHKPETHOM CUTYallHu;

* CpaBHUBATH M YIOPAAOYUBATE PAIIMOHATBHBIE YUCIA;

* BBIMOJIHATE BEIYMUCIICHUS € PAIIMOHAIBHBIMH YHCIIAMH, COYETAs YCTHBIC
1 MUCBEMEHHBIE MPUEMBI BBIYUCIEHUI, TPUMEHATH KaIbKyIATOP;

* HWCIOIL30BATH MOHSATHS W YMEHHS], CBSI3aHHBIE C MPOLICHTAMH, B X0/
peleHUs MAaTEMATHYECKHX 3a1a4 H 3a7a4 M3 CMEAKHBIX NIPEIMETOB, BbI-
IOJIHATH HE CIIOKHBIC NIPAKTUYECKHE PacUEThI;

* AHATM3UPOBATEL TPa(GUKN 3aBUCUMOCTEH MEKAY BEIWYMHAMM (paccTo-
SHUE, BpeMs; TeMTIepaTypa u T. I.)

Yucroswole u OyKeeHHble 6bIPa- BBITIOJIHATDH OMEPALMK € YUCTOBBIMH BBIPAKEHUAMM;

arcenus. Vpasnenusn * BBHITIONHATH Tpeodpa3oBaHUs OYKBEHHBIX BBIPAKEHUH (pPacKphITHE
ck000K, pUBeJIeHHE 110100HBIX CllaraeMbix);

* pemaTh JUHEHHBIE YPaBHEHUS, pelIaTh TEKCTOBBIC 3a/aun anredpan-
YECKUM METOJIOM.

Haensonas ceomempust pacmo3HaBaTh Ha 4EPTEKaX, PUCYHKAX, MOJCIAX U B OKPYKAIOIIEM MH-
pe IUIOCKHE W TPOCTPAHCTBEHHBIE TeOMETPHUCCKHE (DUIYPHI U UX dJIe-
MEHTBI;

* CTPOUTH YTJIbI, ONPEACIATE HX TPALYCHYIO MEPY;

* pacro3HaBaTh H U300pakaTh

pa3BEPTKH Kyba, MPSAMOYTOJLHOTO TapaUIeICNHIea, NPAaBILHON TTH-
paMUJIbI, IIMITMHAPA U KOHYCA;

* OIpEeeNATh [0 JTHHEHHBIM pazMepaM pa3BEPTKH (PUIYphI, JIHHCHHbBIC
pa3zmepsi camoii (pUrypsl U HaobOPOT;

* BRIYHCIISATE 00BEM MPSIMOYTOJIBHOTO Mapauiesenumnea u Kyoa.

Onemenmvl CMAmMUCMuKl, 6epo- | UCHONB30BATh NPOCTEHIINE COCOOB! MPEJICTABICHHUS U aHAIU3a CTATU-
amuocmu. Kombunamopnoie 3a- | CTHYECKUX JaHHBIX;




oayu

* pClIaTh KOMGHH&TOPHME 3a7a4i Ha HAXO0XKICHUE KONMUYecTBa 00beK-
TOB WM KOMOHHAIMI.

Aneebpauveckue eoipadceHus

OTIepHPOBATEH TIOHATHSAMH «TOXKIECTBO», «TOKIECTBEHHOE TMpeobpazo-
BaHUE», pelaTh 3ajJa4yu, cojepxkaie OyKBeHHbIC HaHHbIE; padoTarh ¢
bopmynamu;

* BBIOJHATHL NPeoOpa3oBaHUs BBIPAKEHMI, COAEPKAIIUX CTENEHH C
IIeNBIMH TIOKA3aTeNIMH U KBaJpaTHBIE KOPHH;

* BBINOJHATE TOXJIECTBEHHbIE NMpeodpa3oBaHHs PAllHOHAILHBIX BbIpa-
KEHHI Ha OCHOBE MpaBHJI JACHCTBUI Ha MHOTOWICHAMH W anreOpaude-
CKHMH JIPOOSIMH;

* BBLITTOJIHATE pagﬂo}l{eHHC MHOOUYJIEHOB HA MHOMKHUTEITH.

Ypasuenus

peliaTh OCHOBHBIC BUIbI PAallHOHAJIBHBIX YPaBHEHHH C OJIHOH MepeMeH-
HOM, CHCTEMBI JIBYX YPABHEHHUI C IBYMS TEPEMEHHBIMH;

* [IOHUMAaTh YPaBHEHHE KaK Ba)KHEHMILIYI0 MaTeMaTHYECKYIO MOCIb LIS
OMUCAHUS U H3YYECHUs PA3HOOOPa3HBIX peasnbHBIX CUTYallMi, peliaTth
TEKCTOBBIC 33/1a4H AJITeOPandecKuM METOIOM;

* NPUMEHATH IpadUvecKUe MPeACcTaBiICHHA IS UCCIICIOBAHUs YpaBHE-
HUIi, UCCNEMTOBAHUS U PEIICHUS CUCTEM YPaBHCHUH C IBYMs TEpEMCH-
HBIMH.

Hepasencmea

MOHUMATh M MPHMEHATh TEPMHHOJIOTHIO M CHMBOJIMKY, CBA3AHHBIC C
OTHOLICHHEM HEPaBEHCTBA, CBOHCTBA YHCIIOBBIX HEPABCHCTB;

pemath JUHEHHBIE HEPaBEHCTBA C OJHONH MEPEMEHHON M MX CHUCTEMBI;
peliaTh KBaJIpaTHbIC HEPABEHCTBA C ONOPOIl Ha rpaduueckie npeicTas-
JeHUS;

* NPUMCHATH anmapaT HEPaBCHCTB [UIA PEIICHWA 3a/lad U3 Pa3IHYHBIX
pasenoB Kypea.

Yucnoswvie MHOMNCECMBA

Dynryuu

MOHUMAaTb TEPMHHOIIOTHKO H CHMBOJIHKY, CBA3AHHLBIC C IIOHATHEM MHO-
KECTBA, BBINOJIHATD ONEPALHK HAJl MHOYKECTBAMHU;
¢ HCITIOJIB30BaATE HAYalbHBIC MPEACTABICHHA O MHOKCCTBC ﬂCﬁCTBHTCJI})-

'HbIX YHCEIL

MOHUMATh U HCIMOJIB30BaTh QYHKIHOHATBHbIC TIOHITUS U S3BIK (TEpMH-
HbI, CAMBOJIHUECKHE 0003HAUECHMUS ),

* CTPOMTH rpa)uKH dIEMEHTApHBIX (DYHKIMIf; MCCIEIOBaTh CBOHCTBA
YUCIIOBBIX (PYHKIMIT HA OCHOBE U3YYCHUS MOBEICHUs UX IPa(HKOB;

* NOHUMATh (YHKIMIO KAK BAKHEHIIYI0 MAaTEMaTHYECKYIO MOIENb Jis
OTHCAHUs TIPOIECCOB M SIBICHUI OKPYKAIOIIEr0o MHpa, TPHMEHATH
(GYHKIMOHAIBHBINA A3BIK JJIsl OMUCAHUS M HUCCIE/I0BAaHUs 3aBHCUMOCTEH
MEKTY QU3HUECKUMH BETUMIHHAMH.

Yucnosble ROCIe0068amelbHOCmu

[IOHUMAaTb M HCIOJIL30BATL S3LIK I10C/e0BATeNILHOCTEH (TepMUHBL,
CUMBOIHYECKHE 0003HAYEHHS);

* [PUMEHATH (POPMYJIbI, CBSI3aHHBIC ¢ apHU(PMETHYECKOH U reoMerTpuye-
CKOH mporpeccueii, n annapat, ¢)OpMHUPOBAHHBIN TPH M3YYECHUH JpY-
I'UX pa3JelioB Kypca, K pelIeHHIO 3aa4, B TOM YHCIIEe ¢ KOHTEKCTOM M3
peatbHOM JKH3HH.

Onucamenvias Camucinuxd

HCITOJIB30BATE HpOCTCﬁﬂlHG crnocoObl OpecacTaBJICHAA M aHA/IHW3a CTaTH-
CTHYCCKHX JaHHbIX.

Cryuatineie cobvimus u éeposim-
HOoCHb

HAXO/[UTb OTHOCHTEIbHYIO) YAaCTOTY U BEPOSTHOCTH Cly4aHHOIro coObI-
THA.

Kombunamopuka

pemath KOMOMHATOPHBIE 3aMayl HA HAXOKICHHE YHCIa 00BHEKTOB MIH
KoMOMHATIHIL.

Haenaonasn ceomempus

pacno3HaBaTh Ha 4epTekax, PUCYHKaX, MOJENAX H B OKPYHKAIOUIEM MH-
pe IUIOCKKE U IIPOCTPAHCTBEHHbBIE FreOMeTpHUecKue GUrypsbi;
*pacro3HaBaTh pa3BEPTKM KyDa, MPSAMOYTrOJBHOTO NapasseNnenunena,
MPABUIBHOM MUPAMUJIBL, IWIHHIPA 1 KOHYCA;

*CTPOUTD pa3BEPTKU KyOa U MPAMOYTOJIBHOTO NapaUIeNIeIHIIENa;




*OIpENIe/IATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UIypbl JIMHEHHbIC
pasmepbi camoii (pUrypsl 1 HaodboOpoT;
*BBIUUCIIATH 00BbEM MPSIMOYTOIBHOrO MapauleIe e a.

Teomempuneckue gucypoi

10JIb30BATLCS A3BIKOM I€OMETPUH Ul ONHCAHMS IIPEIMETOB OKpYKa-
IOIIEr0 MHpa M MX B3aUMHOI'O PacrolOKEHHs;

* PAcIio3HaBaTh U M300pakaTh HA YEPTEKAX M PHCYHKAX reoMerpuye-
ckue GUryphbl 4 UX KOHGUTYpaTUu;

* HAXO[UTb 3HAYCHHS JUTHH JTMHEHHBIX JIEMEHTOB (DUI'Yp U HX OTHOLIE-
HHSA, rpaaycHyto Mepy yriaos ot 0L go 180L!, npumensis onpeneneHus,
CBOICTBA M MPHU3HAKK (DHUTYp U MX DIEMEHTOB, OTHOIIEHUS Guryp (pa-
BEHCTBO, MO/1I00HE, CAMMETPHH, TTOBOPOT, MApaIeTbHBIH TIEPEHOC);

* ONCPUPOBATh € Ha4da/lbHbIMH IOHATHAMU TPUIOHOMETPHUH M BbIIOJ-
HSTb 3IEMEHTAPHbIC Orepauny Hajl QyHKIUAMH YIJIOB;

* pemaTh 3a/1a41 Ha JI0Ka3aTelbCTBO, ONUPasiCh HA U3YUYEHHBIE CBOMCTBA
(buryp u oTHOILIEHUH MEXKIly HUMH M TIPHMEHSS H3YUYEeHHBIe METO/IbI J10-
Ka3aTel1bCTB;

* pEUIaTh HECIOXKHBIC 3aa4K Ha MNOCTPOCHUE, NPHUMCHAA OCHOBHBIC all-
TOPUTMBI TIOCTPOEHHS € MOMOIBIO LIMPKYJIA U IMHEHKH;

* pelaTh NpocTeiniue IIaHUMeTPUYeCKHE 3a/1a4H.

H IMeEpPeHIe ceOMEMPULECKUX
GETUHUHH

HCIOIB30BaTh CBOMCTBA M3MEPEHUS JUTMH, TUIOIIAEH U YTJIOB NIPH pe-
HIEHHMH 3a/1a4 Ha HaXO0¥IACHHC [JIHHbBI OTPE3Ka, HJHHbBI OKPYXHOCTH,
JUTHHBI JIyTH OKPY/KHOCTH, TPayCHOR Mephbl yria;

¢ BBIYHCIIATE TUIOMAIH TPEYTOJIBHHKOB, MPAMOYTOJIBHHKOB, IMapajlleiio-
rpamMMOB, TPaneLuii, KPyros U CEKTOPOB;

* BRIYHCIATE JIHHY OKPYAHOCTH, IITHHY IYTH OKPYAKHOCTH,

* BBIYHCIIATH JUIHHBL JIHHEHHBIX JIEMEHTOB ¢)l‘1[’yp H HX VYIibl, HCIIOJIb-
3ysi GOPMYJTBI JUTHHBI OKPY)KHOCTH H JUTHHBI JIyTH OKPYKHOCTH, (hopmy-
7Bl iomanei Guryp;

® PeIaTh 3aJa49H Ha JOKA3aTC/IbCTBO C HCIIOJIB30BAHHCM (:130pMy.TI JJIHHBI
OKPYKHOCTH M JUIHHBI JYT'H OKPYKHOCTH, GOpMYJI IuIomaiei Guryp;

* peuiaTk MpPAaKTHYCCKHE 3a1a9H, CBA3AHHEIC C HAXOKIICHHCM I'COMCTPH-
YCCKHX BCIHYHH (HCHOHBByﬂ Tpu HeoOX0IHMOCTH CITpaBOYHHKH H
TEXHHUYECKHE CPEICTBA).

Koopounamut BBIYMCIATH JUIMHY OTpe3Ka [0 KOOPAMHATAM €ro KOHLOB; BbIYHCIIATH
KOOPIMHATHI CEPEIMHBI OTPE3Ka;
* UCIOJIL30BATE KOOPAMHATHBII METOJ /IS H3YyYCHHS] CBOHCTB NPSAMBIX
1 OKPYKHOCTEH.

Bexmoput * OLICPUPOBATH C BEKTOPAMH: HAXOAHTh CYMMY M Pa3HOCTB JIBYX BEKTO-

pOB, 33JJaHHBIX F€OMETPUUYECKH, HAXOIUTh BEKTOP, PABHBIH MpOU3BEae-
HUIO 33JJaHHOTO BEKTOpA Ha YUCIIO;

* HaXOJUTb Ul BEKTOPOB, 3a/laHHBIX KOOPJUHATAMH: JUIMHY BEKTOpa,
KOOPIMHATBI CYMMBI M Pa3HOCTH JIByX M 0o0Jiee BEKTOPOB, KOOpPAHHATHI
[IPOM3BE/ICHKS BEKTOPA Ha YUCII0, IPUMEHAS [IPU HEOOXO0IUMOCTH coye-
TaTeJIbHBIH, IEPEMECTUTENLHBII U paclipeleuTeIbHbINH 3aKOHBI;

* BBIYHCIIATL CKAJIAPHOE IPOU3BECHUE BEKTOPOB, HAXO/UThL YTOJI MEXK-
Jly BEKTOpaMH, yCTaHABIMBATh NEPIEHIMKYIAPHOCTD NPAMBIX.

Copep:xanne yaednoro npeamera «Maremarnka»

Hamypansuste uucna.

5 kaacc. MaremaTHka

Psit natypanbHeix uncen. Lugpsl. Jlecatuunas 3anuch HatypaibHbiX uncest. Otpesok. Ilnockocts. [Tpsmast.
Jlyu. IIxana. Koopaunatusrii myd. CpaBHEHHE HaTYpaIbHbIX uncel. CnokKeHne v BRHIYUTAaHNE HATYPATbHBIX

YHCCIIL.

Cnoxcenue u gplyumanue HAMYPAIObHBIX HUCEN.




CrnoxeHue HaTypasibHbIX yHcel. CBoicTBa clokeHHa. BelauTanue HaTypanbHbIX YKcesl. Yucnosele  OyK-
BEHHBIE BhIpakeHUs. Popmyribl. YpasHerue. Yromn. Obo3navyenue yrinos. Bunasr yrios. M3Mmepenne yrios.
Muoroyronsauky. PaBusie Gpurypel. TpeyronbHuk u ero Buzbl. [Ipsamoyroiasauk. Ock cCHMMETpHH (PUTYPBIL.
Ymnoncenue u oenenue namypansuvix uucen.

Ymuoxkenne. [lepemecturensnoe cBoHCTBO yMHOKeHUsA. CodYeTaTeIbHOE H PACHIPE/IEINTEIbHOE CBONCTRA
ymHoxxeHus. [lenenue. [lenenue ¢ octarkoM. CTENEeHb YUCIA ¢ HATYPAJIBHBIM NokazateneM. [lnomans.
[Tnomane npsamoyronsHuka. [pamoyroasueiii napamnenenunel. [Inpamuna. O0beM IpIMOyToIbHOTO Ma-
pautesenunesa. KomounatopHble 3anaqm.

Odviknosennsie Opoou.

[Tonsitue oObikHOBEeHHOM JpoOu. [TpaBuibHbIC H HenpaBuiibHbIE 1poOu. CpaBHerKe apodeii. CloxeHue U
BRIYMTAHKE JIPOOeii ¢ 0JINHAKOBBIMU 3HaAMeHaTensmu. JIpobu u nenenne HaTypanbHeIX ducesl. CMenaHHble
YHCIa.

Hecsatuunbie ApoOH.

[Tpencrarienue o gecsaTHUHBIX podsix. CpaBHEHHE AeCATUIHBIX Apobei. OxpyrieHue yucen. [Tpuxkumku.
CroxeHHe ¥ BIYHTAHKE JECATHYHBIX Apo0ei. YMHOKEHHE NeCATHUHBIX Apoleil. [Jdenenue necaTHUHbBIX
npobeii. Cpeanee apudpmernyeckoe. Cpennee 3HayeHue BenuuuHsl. [Ipouentsl. HaxoxaeHue npoueHToB oT
yucsa. Haxosxaenue yncia 1o ero npoLeHTam.

[ToBTropenue n cuctemMarn3aiyg yueOHOTo MaTeprana.

6 kaacc. MaremaTuka
Herumocms namypanvbHuix uucen.
Henurenu u kpatsie. [Ipusnaku nenuMocTy Ha 2, Ha 3, Ha 5, Ha 9, na 10. ITpocTbie u cocTaBHBIE YHCTA.
Hanbonbuumii o0muii nenurens. Haumensniee oblee kpaTHoe.
OobviKknosennvie 1poou.
OcHogHoe cBoiicTBO ApodH. Cokpanienue apobeil. [Ipuseneuue npodeii k obuiemy 3HaMenatento. CpaBHe-
Hue apodeit. CrioxkeHue U BeIYUTaHUE ApoOeil ¢ pa3HbIMHU 3HaAMeHaTe sIMU. Y MHOKeHHe apodeit. Haxoxe-
uue n1podbu ot uncna. Bsaumuo obparusie uncna. lenenue npobeii. Haxoxaenne yucia mo 3Ha4eHHIO €10
Jpobu. [Ipeobpazosanue oObIKHOBEHHBIX ApoDeH B jecsTUuUHbIC. BecKoHeUuHbIe MEPUOAUUYECKUE AeCITHY-
Hble qpodu. JlecaTuuHoe npudiKeHne 00LIKHOBEHHOH ApOOH.
OTHOmIEHUS U TIPOTIOPIINH.
Otnomenus. [ponopuuu. IlponentHoe oTHomeHue ABYX uncen. [Ipsamas u obpaTHas nponopuHOHaIbHbIE
3aBUCUMOCTH. JleieHue yucna B jjJaHHoM otHoweHuu. Macirad. OKpyskHOCTh U Kpyr. JIJIMHA OKPYKHOCTH.
[Tnomane kpyra. Hununap. Konye. Ilap. Jinarpammer. Cioyuaiinsie coObiTHS. BepoaTHOCTE Ciy4ailHOTO
COOBITHS.
Payuonansuoie uucna u oeiicmeun Hao HUMI.
[TonokuTenbHBIE U OTpUllaTeabHbIC uncna. KoopannatHas npsamas. llensie yncna. PanmoHansHbIe YHCHIA.
Moayne uncna. CpaBHeHHe palHOHANBHBIX yncell. CroxeHue paloHaibHbIX yncern. CBoicTBa cloeHus
pPalMOHANBLHBIX YMCEN. YMHOKEHHUE palMOHANbHBIX yucen. CBOHCTBA YMHOKEHMA pallHOHATBHBIX YHMCEN.
Koadppuunenr. Pacnpenenurenbioe cBoiicTBO yMmMHOKeHHA. JleneHue pauuoHanbHBIX uucen. Peienue
ypaBHeHui. PerieHue 3a1a4 ¢ MOMOIIBIO YPaBHEHHIH.
Apudmernueckue JelcTBUs ¢ paliMOHATBHBIMYU YHciiaMu. CBOHCTBA C/IOKEHUS U YMHOKEHUS PAlMOHAb-
HbIx uyucen. Ilepnenaukynapueie npsmeie. OceBas W LeHTpanbHas cuMmMeTpuu. [lapannensusie npsmele.
Koopaunarnas miockocts. I'padukn.
Hoemopenue u cucmemamusayua yuednozo mamepuand.

7 knace. I'eomerpus
Hpocmeituue ceomempuueckue uzypot u ux ceoiicmea.
Toukn u npsmMeie. Otpe3ok u ero umHa. Jyd, Yron. Usmepenne yrios. CMeKHBIE B BEPTHKAIBHBIC YTIIbL.
IlepniennuKyaspHbie NpAMbIC. AKCHOMBI.
Tpeyzonvnuxu.
PaBubie TpeyronbHHKH. BeicoTa, Menuana, OuccekTpuca Tpeyronbuuka. IIepBeiit 1 BTOpoOH mpU3HAKH pa-
BCHCTBA TPEYTOJILHHKOB. PaBHOOeIpEHHBINH TPeyroJIbHUK KU ero cBoiictBa. [Ipu3Haku paBHOOeapeHHOrO
TpeyronbHuKa. TpeTnii Npu3HaK paBeHCTBA TPEYTOMBHUKOB. TeopeMBl.
Hapannenvuvie npamoie. Cymma y2iioe mpey20ibHUKaA.
[TapaiutensHbie npsmbie. [lpusHaky napannesnsHocTd npsmbix .CBokicTBa napasienbHbIX npsambix. Cymma
yrioB TpeyroiisHuka. [Ipsimoyronbubiil TpeyroiasHuk. CBOMCTBA IPSIMOYTOIBHOIO TPEYIOJIbHHKA.
Oxpyacnocme u Kpye. I'eomempuueckue nocmpoenus.



["eomerpuyeckoe mecTo Touek. OKpyKHOCTh U Kpyr. HekoTopsie cBoiicTBa okpyxHOcTH. KacarenbHas K
OKpykHOCTH. OrucanHas 1 BIUCAHHAS OKPYKHOCTH TPEYTOJIBHHKA.

3amauu Ha ocTpoeHue. MeTo]] reoMeTpHIecKiX MeCT TOYEK B 3a1a4axX Ha MOCTPOeHHUE.

Qo6oowenue u cucmemamu3zayia 3HAHUU yYauquxca,

8 knacc. Anredpa
Payuonanvunle gvipadncenus.
Panuonansueie apodu. OCHOBHOE CBOMCTBO palHOHANIBHOH Apodu. CliojkeHHe U BRIYHTAHHE pallHOHAIIBHBIX
npobeit ¢ oMHaKkoBbIME 3HaMeHaTeAMU. CIOXKEHHE H BBIYUTAHUE PAIMOHATLHBIX ApOOEH ¢ pasHbIMH 3HA-
MeHaTeIAMU. YMHOXKEHHE W JICJICHHE pallHOHAIbHBIX Apodeil. Bo3senenue pauuoHalbHOI Jpo0du B cTe-
neHb. TokeCTBeHHbIE MPeoOpa30BaHNUs PAlMOHANBHBIX BhIpakeHHi. PaBHOCHIbHBIE ypaBHeHUs. Paimo-
HaJlbHbIC ypaBHeHHA. CTENCHB ¢ UENbIM OTPHLIATEIBHBIM MoKa3aTeneM. CBOMCTBA CTENEHU C LIEIbIM TOKa-
zatesieM. PyHKUusA y=K/X U ee rpaduk.
Keaopammueie kopnu. /leiicmeumenbnole yucia.
dyukims y=x2u ee rpadhuk. Kpagpatusie KopaH. ApudmMerrueckuii KBapaTHBIA KOpeHb. MHOKECTBO H €10
asieMeHThl. [loaMuokecTBO. Onepauuu Hag MHOXKecTBaMH. YucnoBble MHOkecTBa. CBolcTBaapu(pmernye-
CKOTO KBaJIpaTHOro KopHs. ToxkaecTBeHHbIe NpeoOpa3oBaHus BbIpaskeHUH, coaepkalux apudmernyeckue
KBaJpaTHbIe KOPHH. PyHKIMA y:\fx u ee rpaduk.
Keaopammubsie ypasnenus.
KpagpaTtHeie ypaBHeHus. PemieHue HenoiaHbIX KBaApaTHLIX ypaBHeHuii. DopMyna KOpHeH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Keagpatuerii Tpexunes. Pemenue ypaBHEHMH, CBOAAIINXCA K KBaJpaTHBIM
ypaBHEHUAM. PenlieHHe ypaBHEHHH METOIOM 3aMEHBI epeMeHHOMN. PallMoHaibHble ypaBHEHHS KaK MaTema-
THYECKUE MOEIN PeaIbHbIX CHTYALIHH.
Hoemopenue u cucmemamuszayus yuedno2o0 mamepuaid.

8 knacc. ['eomeTpusn
Yembtpexy20abHUKH.
YerbipexyroiibHHK U ero aieMenTsl. Ilapannenorpamm. Cpoiictea napautenorpamma. IIpusnaku napasuie-
norpamma. Heobxooumo u docmamouno. Ipsmoyronsuuk. Pom6. Keaapar. Cpennss THHUS TPEyroabHHKA.
Tpanenus. Llentpansueie v BrincaHuble yritbl. OnucaHHas ¥ BIIUCAHHAS OKPY/KHOCTH YETHIPEXYTOJIBHUKA.
Hooobue mpeyzoavnukos.
Teopema daneca. TeopeMa o nponopHuoHaibHEIX 0Tpe3kax. [TogoOHbIe TpeyroisHukM. [IepBbid npuzHAK
nonodusi TpeyroasHukoB. Teopema Menenas. Teopema ITmonemes. BTopoit ¥ TpeTHii MpH3HAKH T10100HS
TPEeYronbHUKOB. [ Ipavas Dinepa.
Pewieriue npamoyzoioolx mpeyeo1bHUKOS.
MerpHyeckie COOTHOIICHHS B MIPAMOYTOTBHOM TpeyroibHuke. Teopema [udaropa. Tpuronomerpudeckue
(YHKIUH OCTPOro yrila NpSMOYTOJILHOIO TPeyrojibHuKa. Pelenue npsaMoyroibHbIX TPeyrojibHHKOB.
Mmuoczoyzonsnuxu. Ilnowads muozoyzonsnuka.
Mmuoroyronbauku. [lonstue miomaan MHoroyronsnuka. Ilnomaae npsimoyronasiuka. [lnomaas napamie-
norpamma. [Inomans Tpeyronshuka. [lnomans tpaneumu. Pagnococmasientbie u pasHOGEIUKUE MHO2O0-
yeoasHuxu. Teopema Yeani.
Hoemopenue u cucmemamuszayus yueoHo20 mamepuand.

9 kaace. Aaredpa
Hepasencmaa.
YuciioBble HepaBeHCTBa. OCHOBHBIE CBOHCTBA YUCIOBLIX HepaBeHCTB. ClIOKEHHEe U YMHOMKEHHE YMCIIOBBIX
HepaBeHcTB. OueHuBaHNE 3HAueHHsA BhIpakeHHA. HepasencTsa ¢ ofgHolf mepemenHoi. Uncmosbie mpome-
KyTKH, CHCTEMbI THHEHHBIX HEPABEHCTB € O/IHOM MEPEMEHHOM.
Keaopamuunan ghyrxuus.
ITosTOpeHue U pacuidpeHue ceeieHuii o pynkuun. CpoiictBa gyHkuun. Kak nocrpours rpaduk QpyHKINUMU
y=kffx), ecnu m3pecten rpadux Gynkuuu p=f(x). Kak noctpouts rpapuxu Gyukuuii y=f(x)+b u y=f{x+a),
ecnu u3BecteH rpaduk pynxuuu y=f(x). Ksagpatuunas ¢pynkuus, ee rpaduk u cpoiictsa. Penienue kBaj-
paTHBIX HepaBeHCTB. CHCTEMBI ypaBHEHHWH ¢ JBYMs IEPEMEHHBIMH. Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM
yYpaBHCHUIT BTOPOH CTETICHHU.
Inemenmel NPUKIAONON MAMEMAM UK,
Maremaruyeckoe mopeiuposanue. [Ipouentasie pacuersl. [Ipubimxennsie Beiuucienus. OcHOBHbIE Ipa-
BHIa KOMOHHATOpUKH. YacToTa M BEpOATHOCTH CilydaifHoro coonrTusa. Knaccutdeckoe onpenenenue BeposaT-
HOCTH. HavanbHbIC CBeIcHHA O CTATHCTHKE.



Hucnoevie nociedosamenbHoOCHU,

Yucnossle mocieoBatenbHOCTH. Apudmerndeckas nporpeccus. CymMMa nepBeIX /1 YIEHOB apudmeTnde-
cKoil mporpeccuu. I'eomerpudeckas nporpeccuss. CyMMa NEpBBIX # YWICHOB F€OMETPHYECKOH IIPOTPECCHH.
Cymma OeCKOHEUHOH reOMETPHYECKOH POrpeccuu, y Kotopoit /g/< 1.

Hosmopenue u cucmemamusayus y4eonozo mamepuaia.

9 knace. I'eomerpust.
Pewenue mpeyzonsnukos.
Cunyc, KOcuHYC, TaHreHe H KotanreHc yrna oT 0o 1o 180 o. Teopema xocunycoB. Teopema cunycos. Perie-
HUE TPEYToJbHUKOB. DOpMYIIbI [JIsi HAXOK/ICHUS TUIOIIA/IH TPEYTOJIbHUKA.
Ipasunsnsie muo20y2on1bHUK.
[IpaBunbHBIe MHOTOYTONBHUKH U UX CBOiicTBa. [nnHa okpyxkuocTH. [Inomans kpyra.
Hexapmossl Koopounamaut Ha RAOCKOCMU,
Paccrosinue Mex iy IByMsi TOYKaMU ¢ 3alaHHbIMUA KoopauHatamu. KoopanHaTe! cepeiMHbI oTpe3ka. Ypas-
HeHue Gurypsl. YpaBHeHHE OKPYKHOCTH. YpaBHeHHEe NpAMOi. YTI0BO# K0 (DUIIHEHT NPAMOIL.
Bexmopuwi.
[Monsitue Bekropa. Koopaunarsr Bekropa. ClI0KEHHE H BbIYMTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpA Ha 4HC-
70. CkangapHoe IPOU3BEIECHUE BEKTOPOB.
I'eomempuueckue npeodpazosanus.
Jeuwxenne (nepementenne) ¢purypsl. [lapamnensuelii nepenoc. Ocepas M HeHTpanbHas cummeTpun. [Toso-
pot. l'omoterus. [Togobue duryp.
Hoemopenue u cucmemamusayua y4edHozo mamepuaid.

TPEBOBAHUSA K MATEMATHUUYECKOM IMOJIFOTOBKE YYAILUXCA

B xone npenogaBanus MaTeMaTHKH B 5 ki1acce, paboTel HAJ (hOpMUPOBAHUEM Y 0OYUaOIIHUXCS TMe-
PEUHCIEHHBIX B IPOrpaMMe 3HAHUH U YMEHUIT crnenyer o0pamaTs BHUMaHHE Ha TO, 4TOOBI OHM OBNajIe-
BaJIH YMEHUMHU 001Iey4eOHOro Xapakrepa, pa3sHoo0OpasHeIMH Crioco0amMu JeATEJIbHOCTH, IIpUodpeTau
OTIBIT:

e [UIAHUPOBAHUSA M OCYIIECTBICHUS aJITOPHTMHYCCKON HEATECIBHOCTH, BBINOJHEHUSA 3aJaHHBIX M
KOHCTPYUPOBaHUS HOBBIX alITOPUTMOB;

e peuicHHUs PazHOOOpa3HBIX KJIACCOB 3a/1a4 M3 PaslHyHBIX Pa3ze/ioB Kypca, B TOM 4HCIE 3amad,
TpeOYIOLIHX ITOUCKA ITYTH U CIIOCOOOB PELLICHHS,

e HCCIENOBATEILCKOMH JIeATeIbHOCTH, PAa3BUTHSI HJIEH, MPOBEICHHS DKCIEPUMEHTOB, 0000MmIeHUs,
NOCTAaHOBKH M (POPMYJIHPOBAHMs HOBBIX 3a/1a4;

e SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOXKEHHS CBOMX MBICICH B YCTHOW M NMUCHBMEHHOW pevl, uc-
HOJIB30BAHUS PA3TUYHBIX A3bIKOB MATEMATHKH (CIOBECHOTO, CHMBOJIMYECKOr0, Tpaduueckoro),
cBOOOHOrO Mepexojia ¢ OMHOro sA3bIKAa HA APYrOH Ul WUIOCTPALHK, HHTEPIPETallud, apry-
MCHTAIWH U J0KA3aTC/IbCTBA;

¢ [IPOBEJEHMs JIOKA3ATEILHBIX PACCY)KIEHHId, apryMeHTallu1, BbIIIBUMXKEHUsS T'MIIOTe3 U WX oboc-
HOBaHHSI,

e [OWCKA, CHCTEMATH3allMH, aHaIM3a M Kiaccu(uKaiuu MHGOPMAIIMKA, HCTIOIB30BAHHSA Pa3HO00-
pasHbIX HHPOPMALMOHHBIX HCTOYHHKOB, BKJIIOYas y4eOHYIO M CHPaBOYHYIO JIATEpATypy, CO-
BpeMEHHBIE HH(POPMAITHOHHBIE TEXHOJIOTHH.

JIMMHOCTHBIE, METAITPEJMETHBIE, ITPEJIMETHLIE PE3VJIBTATLEI OCBOEHUS KYPCA
[Tporpamma obecrnieunBaeT DOCTHIKCHHUE O0YHAIOIIMMMCA CHCAYIOMIMX JTHYHOCTHBIX, METaIlpe-
METHBIX M NPEJIMETHBIX PE3Y/ILTATOB.
JIMYHOCTHBIE PE3VIILTATEI

JIM4HOCTHBIMPE3YILTATOM M3Y4YEHHs TIpeaMeTa ABIseTca (POPMHUPOBAHME CICAYIONIMX YMEHHH M Ka-
4eCTB:
e UyscTBO ropaoctu 3a ¢oio Poguny, poccuiickuii Hapoa u uctopuio Poccuu;
e (Oco3HaHUE PONIM CBOCH CTPaHBI B MUPOBOM PA3BUTUM, YBAKUTEILHOE OTHOIICHUE K CEMCHHBIM
LHEHHOCTAM, DepekHOE OTHOIIEHHE K OKPYKAIOMIEMY MHPY.



e llenocTHOE BOCHPUATHE OKPYIKAIOIIETO MUPA.

e Pa3BuTyi0 MOTHBAUXK Y4eOHOI IESATEIBHOCTH M JMYHOCTHOTO CMBICIA YYCHHSA, 3aUHTEPECO-
BAHHOCTbH B NPUOOPETEHUH W PACLIMPEHHH 3HAHKWH W c1lOcO0OB ACHCTBHI, TBOPYECKUH OJIX01 K
BBIINOJIHEHHIO 3a/1aHUH.

e PeduexcuBHy0 CaMOOIEHKY, YMEHHE aHATHM3MPOBATh CBOU JICHCTBHS M YIIPABIIATH HMH.

e HaBbIKH COTPYIHHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMH.

e VCTaHOBKY Ha 3/0pPOBBIN 00pa3 JKU3HH, HATMYHE MOTHBAIIHH K TBOPYECKOMY TPYAY, K pabote Ha
pe3yJibTar.

¢ He3aBUCHMOCTb M KPUTHYHOCTH MBIILICHHS.

e Bois B HACTOMYMBOCTD B JOCTHKECHUH 1IEIIH.

MeTamnpe/METHBIE PE3VILTATEI

MeTanpenMeTHBIM PE3yIbTaTOM H3Y4YEHHS Kypca sBIsieTcs (OPMHUPOBAHME YHHBEPCATBHBIX
yueOHbIx jeicTeuit (YVY/I).

Perynstusnasie Y'Y /I:

* CAMOCTOATENBHO 00HAPYKUBATE U GOPMYIHPOBATH Y4eOHYIO TpodIemMy, onpenenars neimb ¥ 1;

* BBIIBUIATh BEPCHH PELLEHUs NMPOOJIEMbI, OCO3HABATh (M MHTEPIPETHPOBATE B Cllydyae HE0OXO1UMO-
CTH) KOHEUHBIH pe3yabTaT, BLIOUPATh CpPeCTBa AOCTHIKEHUS HENH W3 MPEAJIOKECHHBIX, 2 TAKKE UCKATh
HX CaMOCTOATENBHO;

* COCTABJIATH (MHAMBHUIYAJIBLHO WM B TPYIINE) TUIAH PEIICHUs TPOOJIeMbI (BBITIOTHEHHS IPOEKTA);

* paboTas 1o 1aHy, CBepSATh CBOHM JIEHCTBUS C IENbI0 U MPH HeoOXOIUMOCTH UCTIPABISATE OIIMOKH ca-
MOCTOSTEJIBHO (B TOM YHC/Ie U KOPPEKTHPOBATE ILIAH);

* B MAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITCIBHO BHIOPAHHBIC KPUTEPUHU OLICHKHU.

[Tosnasarenbubie Y Y/1:

* NPOBOJUTH HAOIIOICHUE H IKCIICPUMEHT 110/l PYKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIIATH PACIIMPEHHBIA HOUCK HH(OPMALIMK ¢ UCTIONIL30BAHHEM pecypcoB Oubmuortek u Murep-
HeTa;

* OCyLIeCTBIATE BbIOOp Haubonee 3(PPeKTUBHEIX CIOCOOOB pelleHHs 3a]ad B 3aBUCHMMOCTH OT KOH-
KPETHBIX YCJIOBHI;

* aHAJIM3MPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATL U 000011aTh (DAKTHI M ABJICHUSA;

* 1aBaTh ONpe/IeIeH!s MOHATHSIM.

Komvmynukarusabeie YVY/I:

* CAMOCTOATENILHO OPraHU30BLIBATE YUeOHOE B3aMMOCHCTRHE B rpyIne (onpeaensTh obiue uenu, 10-
rOBapUBaTHLCS APYT C APYFOM U T. 1.);

* B IMCKYCCHH YMETh BBBUHYTh dPI'yMEHTHI H KOHTPApIyMEHTBL;

* YYUTHCS KPUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO, ¢ JJOCTOMHCTBOM ITPH3HABAThH OIUOOYHOCTh CBOE-
IO MHCHHS H KOPPEKTHPOBATh €T0;

* [I0HMMAs MO3ULUIO JIPYTOro, pa3iiuyaTh B €ro peun: MHEHHE (TOUKY 3pEeHHs), J0Ka3aTeNnbLCTBO (apry-
MEHTBHI), (PAKThI (TUITOTE3bI, AKCHOMBI, TCOPHH).

HD COMCTHBIC PE3VILTATHI

[IpeaMeTHBIM pe3yIbTaTOM U3YYSHHA Kypca ABIAETCSA ChOPMHUPOBAHHOCTE CIICAYIOMINX YMEHHIL:

[TpeamerHas obnacTb «ApugmeTnkar



* BBINOJHATE YCTHO apu(pMeTHYECKUE ACHCTBUA: CIOKCHHE M BBIYMTAHUE JBY3HAYHBIX YUCEN M AECH-
THUHBIX JIpoOel ¢ JIByMsl 3HAKaMH; YMHOMKEHHE OJIHO3HAUHBIX YHCEJ, OJHO3HAUHOI'O Ha J[BY3HauHOE
9HCII0; ACICHUE HA OAHO3HAYHOE YHCII0, ACCATUIHOM ApoOH ¢ ABYMS 3HAKAMHU HA OJHO3HAYHOE YHCIIO;
* [ePeXOAUTh OT OAHOM (OPMBI 3aMMCH HHUCEN K JPYIOH, MPEACTABIATh ACCATHYHYIO Apodb B BUE
0OBIKHOBEHHOH M B MPOCTEHINNX CiTydasx OOBIKHOBEHHYIO — B BUJIE JECSTUYHON, MPOLECHTH — B BHJIE
npobu u Apo0k - B BUIE MPOICHTOB;
* HaXOJMTh 3HAYEHUsI YHCIIOBBIX BBIPAKEHUIT, COJCPIKALINX LIEIIbIE YUCIIa U JIECSITHYHBIE po0u;
* OKpYIJISATD HEble W ACCATHYHBIE APOOH, BBIOIHATE OIEHKY YMCIOBBIX BBIPAIKCHHUIA;
* I10JIb30BaThCS OCHOBHBIMH €IMHULIAMH JUIMHbBI, MACChl, BPEMEHH, CKOPOCTH, IUIOIAAH, 00beMa; nepe-
BOJIMTh OJIHH CTUHUIIBI U3MEPCHUS B APYTHE;
* pemaTh TEKCTOBBIE 3a7a4H, BKIIOYast 371a4H, CBI3aHHBIE C IPOOSMU M IPOIIEHTAMH.

Hcronp3oBath NMpHOOpPETEHHBIC 3HAHHS W YMEHUS B IPAKTHYECKOH JEATS/IbHOCTH M IOBCE-
TTHEBHOM KU3HH IS
* PELICHUS] HECTOKHBIX MPAKTHYECKHX PACYETHBIX 3a/1ay, B TOM YHCIIE ¢ UCIOIb30BAHHEM TIPH HE00X0-
JHMOCTH CITPABOYHBIX MaTCPUAIIOB, KAIbKY/ISATOPA;
* YCTHO# MPUKHAKHA M OIEHKH PEe3yabTaTa BRIMHCICHUIT, IPOBEPKH PE3yabTaTa BBIYHCICHUSA C UCMIOMb-
30BaHHEM Pa3IHUYHBIX [IPHEMOB;
* UHTEPNPETALMH PE3YJILTATOB PELICHUS 3a/1a4 ¢ Y4eTOM OTPAHMYEHHUH, CBA3AHHBIX C peabHBIMH CBOM-
CTBaMH PACCMATPUBAEMbIX MPOLIECCOB M SBICHHUH.

[penmeTnas oonacte «Anredpa»
* IEPEBOJIUTD YCIIOBHs 3a/1a4M HA MAaTEMATUYECKHI  SA3BIK;
* KCHOJB30BAaTh METObI pabOTHI ¢ MPOCTEHIINMU MATEMaTHUECKUMH MOJCIISIMHU;
* OCYIIECTBIIATH B BHIPAKEHUSIX U (POPMYJIaX YHCIOBBIC MOJCTAHOBKH M BHIMOIHATH COOTBETCTBYIOIINE
BBIYHCIICHHS;
* 1300pakaTh YHCIIa TOYKAMH Ha KOOPAUHATHOM JIy4e;
* OTIPEJIeNATh KOOPAMHATEI TOYKH Ha KOOPAHUHATHOM JIyye;
* COCTaBIATH OYKBCHHBIC BBIPAKCHHA U (POPMYJIBI IO YCIOBHAM 3a/1a9; OCYHICCTBIATH B BEIPAKCHUAX U
(opMynax 4yMCIOBbIE MOJACTAHOBKU U BBITOTHATH COOTBETCTBYIOIINE BLIYHCIICHUS;
* pelaTh TEKCTOBBIC 3aJ1aui alreOpandecKuM METOI0M.

HMcnonp3oBath npuoOpeTeHHbIE 3HAHUSA U YMEHHA B MPAKTHYECKOH IEATETbHOCTH M TOBCE-
JTHEBHOM SKU3HU IS
BBITIOJTHEHHS PACUYETOR IO (hOpPMyNaM, COCTABICHUS (OPMYI, BEIPAKAIONUIHX 3aBUCHUMOCTH MEKIY pe-
aJIbHBIMH BEJTHYMHAMH.

ITpeametHas obnacte «['eomeTpus»
* [0JIL30BAThCA T€OMETPHUECKHM S3bIKOM /U1 OIIMCAHHS MIPEJAMETOB OKPYKAKOIIETO MHPa,
* pacrno3HaBaTh M N300paxaTh reOMETPUYECKUE (PUTYPBI, PA3/INYaTh HX B3AUMHOC PACIIOI0KEHNE,
* PacrO3HABATh HA YEPTEkKAX, MOJENAX U B OKpYy)kaiouleil o0CTaHOBKe OCHOBHBIE MPOCTPAHCTBEHHBIE
TelIa;
* B IPOCTEHIIMX CIy4asiX CTPOUTh Pa3BEePTKH IPOCTPAHCTBEHHBIX TEI;
*  BBIYMCIISITH IUIOIAH, EPUMETPbl, 00beMbI POCTENIIUX reoMeTpudeckux uryp (ren) o gopmy-
nam.

Hcnone3oBaTh NMpHOOPETEHHBIE 3HAHMA U YMEHHMA B MPAKTHYECKOH EATEIBHOCTH M MOBCE-
JTHEBHOM KH3HU JUIH:
* PELICHHSA HECIIOKHBIX F€OMETPHYECKUX 3a/1a4, CBA3AHHBIX C HAXOXKICHHEM H3YUCHHBIX T€OMETpUYe-
CKUX BEJIIMYMH (MCIIOJIB3Ys IIPH HEOOXOIMMOCTH CIIPABOYHHKHU M TEXHHYECKHE CPEJICTBA);
* IIOCTPOCHUH reOMeTPHUYECKUMH HHCTPYMEHTAMHU (JIMHEHKA, YIrONBHUK, HUPKYJIb, TPAHCIIOPTUD).



KATEHAAPHO - TEMATHYECKOFE ILTAHHPOBAHHE

Maremaruka. 5 kjiace.
5 uacos B Hejearo, Beero 170 acos:

Ho- i Co,aep)xa[mc yHeE Buoro Komaue- Xapam‘ep}&cmlca OCHOBHEIX BHAOE OCATEIBEHOCTH YHUEHHEA
Mep MarepHana CTBO Ya- (Ha ypobHe yaeOHBIX JelicTRril)
YpoKa COB

Brojnoe n OBTOpPEHHE 3 uaca

1 [MorTopeHne Kypca MateMaTHku 1-4 kiaccor 1

2 [NorTopenne kypea matemMaTks 1-4 knaccor 1
3 Bxoanas koutponenas pabora | 1 |

Traea 1 Harypanssbie uncia 20 yacor
4 Paji HATYPAILHBIX YHCEN
X Pa1t HaTYpaIbHBIX MHCEN Onucetsanis CRONCTBA HATYPATBHOTO pAaa. HTaTh U 3AITHCHIBATE HATY-
6 Lndpol. Jdecarnunas sanueh HATYPATBHBIX YHCEN | PAUIBHBIC YHCIE, CPABHHMBATL H YIIOPALOYHBATE HX.
7 1ndpel. JecaTnuHas 3a0Hch HATYPAIBHBIX YHCET Pacnosnasams Ha HePTEKAX, PHCYHKAN, B OKPYRAIOWIEM MHPE OTPE3OK,
8 1THpbl. JecATHYHAN 3aNHCh HATYPAIbHBIX YHEE npaMyo, Jyd, 110ckocTh. TpuBofuTs npuMepsr Moaenci atux guryp.
9 Orpesok. Jliuuna opeska | Hzmepsame JJIHHBL 0Tpe3kos. CTPOMTE OTPE3KH 3a/aHHOIl JUIHHBL Pe-

10 | Orpesox. [mHa oTpeska | LIATh 33/1a41 Ha HAXOMKACHHE JUIHH OTPE3KOB. BhIpakaTh OIHH CAHHH-

LBl JUTHH Yepes apyrie, anEO,ﬂJ‘[Th PHMEPEI TIPHGUDOR CO IIKATaMH.

11 | Orpesoxk. Jnvna oTpeska

12 | Orpesox. [mna otpeska | Cipoume Ha KOOPAHHATHOM JTyHe TOUKY € 3aTaHHOIT KOOPIHHATOI,

13 | Tnockocts. TTpamas. JIyvy ONpEeIaTE KOOPAMAATY TOUKH

14 | Tlnockocts. [paman. Jlya
15 | [lnockocts. [lpamasn. Jlya

16 | lkana, KoopauHaTHRA Jyy

17 | Ikana. KoopaHHATHEIH J1yy

18 | llxana. KoopansaTaoii myd

19 | CpaBHeHHE HATYPAIbHBIX YHCE

20 | CpapHeHHe HATYPANLHEIX THCET

21 Cpanueune HATYPaIBHBIX HHCEN

22 TMoeTopeHne 1 cHCTEMaTH3aUMA YHeOHOro MaTeprana

| | et |t | | |t f |t f | | | | | et | | s ] |

23 | Kontponpuas padora Nel «Hatypanshsie uncian ' |

TIiaea 2 Caowenne 0 BBIMHTAHAE HATYPAJILHBIX Yncea 33 saca

24 | CnowxedHe HaTypanbHeX yucel. CROHCTRA clokeHus 1

25 | CroskeHHe HATYDAIbHEIX THCeT. CBOACTBA CI0KEHHA 1




26

CaoseHne HaTypadpHbIx 9icen. CBORCTRL CI0KEHHA

1
27 | CinoskeHue HaTypaibHbiX yneen. CBOHCTBA CHOMEHHA 1 Daopmyaupocams CBOACTEA CIIOACHHA M BLIMHTAHHS HATYPAIBHbIX UH-
28 | Beruntanue HaTypaltbHEIX YHCEN 1 | cell, 3AUCKIBATE TH CBOMCTRA B BUAC (hopMyl. TIPHBOANTE NPHMEPEI
29 | BelquTanHe HaTYpaibHBLIX YHCEN 1 | UMCJOBBIX H OYKBEHHBIX BblpaseHuil, hopmyir, COCTARAATE HHCIOBRIE H
30 | BelunTanue HATYPAILHELX HHCEN 1 BYKREHHEIE REIPANKEHHA MO YCIOBHIO 3a1aun, Pemarts ypannenns Ha oc-
31 | BelunTaHHE HATYPATLHEIX HHCEN 1 HOBAHHH 3aBHCHMOCTE!H MY KOMIOHEHTAMH NeHCTBH CIOKeHHA
32 Briuutanue HATYPAJThHBIX YHCEN 1 1 BLMHTaHMA, PeInaTe TEKCTOBBIE 3aJa4M € NOMOLLBIO COCTARIIEHHA
33 | Uncnorweie # ByKBCHHEE BLIpakenna. Qopyyns 1 | ypaBrenmii.
34 | Yncnoswle u Gyksennsie Bripaskenus. GopMylbl 1 Pacnosznaeams Ha HePTEHKAX H PHCYHKAX YIVIBI, MHOIOYIOJABHHKH, B
35 | UHCHOBbIE H GYKBCHHBIC BbIPAKEHHA. DOPMYIBL 1 | UACTHOCTH TPEYTONBHUKH, NPAMOYT OJBHIKIL. Pacnosnasath B OKpy:Ka-
36 | Kontpoabnas pabora No2 «Crnosenne u BHIIHTaHKE 1 TOTLLEM MHPE MOICIH ITHX (HTyp.
HATYPATLHLIX THCRM» | € nomowsio TPAHCTIOPTHPA HIMEPATE IPA/LYCHEIC MEPBI YIIOB, CTPOHTE
37 | YpasHerne 1 VEIBL 3A0aHHOI FPALYCHOH MEPbI, CTPONTD OUCCEKTPHCY JaHHOTO YT
3% | Vpasicne 1 | Knaccudmnuporats yriel. Knaccnuumposats TPCYTOMLHHUKH 110 KOMH-
29 ypEIBHCHHC 1 | HEeCTBY PABHBIX CTOPOH W 110 BHAAM HX yrios, OnHeslBaTh cBoHC TR
j? t}'r‘{m. ggo?r[.la‘-leu e YT_J'EOB : nHlj:.lrh;gz;?:ZH:ok:émbm (OPMYL NEPHMETPEL NIPAMOYIO/IbHHKA 1 KBAJ1-
2 ]-3:;; wn(;;rfﬁ::{::é}gs:;moa 1 | para. Pemats 3AN1AH HA HAXOXK/CHHE MEPUMETPOR NMPAMOYTONLHHKA 1
43 | Buamt yrnos. Mssmepenne yrios 1 Ié!aaupdra, TROMRROs T e &
- Cmpoums JTOTHUECKYIO LENOYKY PACCyKJISHHI, CONMOCTABIATE IT0JTY-
44 | B yrugs, Hasepeuie yeuos 1 . UeHHEI pe3ynbTaT ¢ YCI0BHEM 3a0aui.
gg- : g:i::—iﬂg: -g;‘::ggz::z i:fiz : | Pacnosiaeams QHIYPBI, HMEIOITHE 0Ch CHMMETPHH
47 | Muoroyroneurks. Pasnete durypu 1
48 | Muoroyronsinky. Pasusie (urypni 1
49 TpevronsHUK 1 €ro BBl 1
50 | TpeyroabHHE H €ro BHIbI 1
51 | TpeyroibHHK 1 €0 BHIbI 1
52 | Ipamoyronsunk. Ochk CHMMETPHE (HTYPEI 1
53 | Mpamoyroasunk. Ock cummerpun Qurypbi 1
54 | Tlpamoyromshuk. Ock cnmMMeTpui HTYPBI |
55 | lloBTopenne H cHcTeMaTH3aLHA yIeOHOTO MaTEpPHANA 1
56 | Konrponsuas pabora Ne3 «Vpasnenne, Bue yrios. 1
MHOTOYTONBHHKH»
I'naga 3 ¥YMHoKEHHE H JIETEHHE HATYPAILHLIX THCen 37 4acon
57 | Yuuoxenue. [lepeMecTurensioe CBOHCTBO YMHOKEHHA 1 Dopayauposams CBOHCTEA YMHOKEHHA U IeNeHHA HATYPATBEHEIX
58 | WmHoweHue, [TepeMecTHTEIbHOE CROMCTRO YMHOMKEHHA 1 YHCEJ, 3AITHCHIBATE 3TH CBOHCTBY B Buae opmyn. Pewats ypae-




YMHOKEHHLE. ne]]GMCCTHTCJ'.[hHD'B CBOHCTRO YMHOMRCHHA

1
60 | Ymuomenue. [NepeMecTHrenbHOE CBOFCTBO YMHOKCHHA 1
61 | CouertaTenslioe H pacnpeeHTeNLH0e CBOHCTRA YMHOKEHHA 1
62 | CoyeTaTe/bHOE H PAcnpe/IRIHTEILHOE CBOICTBA YMHOKEHHA 1
63 | CouerarensHoe H pacopeAciuTeILHOC CBOHCTEA YMHOKCHHA 1
64 | lenenme 1
65 | Jlencaue 1
66 | Jlenenne 1
67 | Heneune 1
68 | JdencHue 1
69 | [enenne 1
70 | Heneune 1
71 JIENEHHE ¢ OCTATKOM 1
72 | JleneHue ¢ 0CTATKOM 1
73 | JleneHue ¢ OCTATKOM 1
74 | Cremens uncna 1
75 | Cremens uncna 1
76 | KontponkHas pabora Nod « VMHOMEHHE W JICICHHE HATYPLTh- 1

HBIX YHCEN»

77 [Mnomans. [nomans npaMoyronsHHKA 1
78 | Tlnomans. TTnonans npaMoyroisHika 1
79 | TInomass. TTnona b IpAMOYroJbHHK 1
80 | [Imomags. [lnomans mpaMoyroasHuka 1
81 [psmoyronsisii napaienerunen. Iupamuia |
82 [psmoyroneHbiil napamenenune. [npanuia 1
83 | [Ipamoyronsabil napauenenunen. [lupavuma 1
84 | OGbEM NpAMOYIOIBHOTO NapaUieliernineia 1
83 | OfnéM npaMOYTOILHOTO TapaiicIemHneaa 1
86 | OGuém MpaMoyroaLHoro napaniesenunead 1
87 | OObEM NpAMOYTQIIBHOTO TIApalIe/IeTHIe1a 1
B8 Konmbuuatopuele 3anaun 1
89 | Kombunaropueie 3aa4m 1
90 | KomOHHATOPHBIE 347134l 1
91 [lopTOpenne u cucTeMaTHIauna yaedHOro Marepuana 1
92 1
93 | KonTponnuas padbora NeS «llnomans. Obnem» 1

HEHHA HA OCHOBAHMH 3aBHCHMOCTEH MEHY KOMIOHSHTAMM
apnIMETHYSCKHX ACHCTBHIL

Haxodump OCTATOK NIPH JETCHAH HATYDEIBHBIX 9ncen. [To saaan-
HOMY OCHOBAHME) H [OKA3ATEI0 CTENCHH HAXOIHTh 3HAYEHHE
CTENeHH Yuena,

Haxodume nnomaiy npaMoyroibHIKa U KBaAPaTa ¢ NOMOILLBIO
(popmyir. Bripaskarts 0JHH eIHHHLE] [UIOILA/N 4epes Jpyrie.
Pacnozrasams 1a UePTCKAX M PHCYHKAX TPAMOYTONLHEIT Mapan-
aenenune;, nupamMuy. PacnosHaratTe B OKPYKAIOIIEM MUPE MO-
M STHX huryp.

Hzobpaxcamv pa3sépTEl TPAMOYTOIBHOTO MAPALIEISTHIEI 1
TTHPAMHIBL.

Haxodumb 00BEMEI IPAMOYTOIEHOTO TAPATIETeNHIena  Kyoa ¢
nOMOILBIO hopuyi. Boipaxkars oamm eaunuup 0dbEMa Yepes
LPYIHE.

Peuamnb KOMDIHATOPHBIE 3A/IA4M € NOMOIIBIO epedopa Bapuan-
TOR




Tnaga 4 OdbIKHOBEHHBIE Apoin 18 wacos

94 | lMonarre 0OLIKHOBEHHOT ApobH ] Pacnosrasants 00bIKHOBEHHYH 1PODb, PABHIIBHBIE H HENpa-
95 | [louarue oOpIKHOREHHOM Apobin BIUILHEIC JIPODH, CMCIIAHHBIC YHCTA.
96 [Tonarie 00bIKHOBEHHOH ApodH Humame v 2anuceieant 0ObIKHOBEHHBIE APO0H, CMEIIAHHBIE YHC-
97 TToHaTHE COBIKHOBCHHOI 'upoﬁu nma. CpaBHHRATE OOBIKHOREHHEIE POOH C PABHEIME 3HAMEHATETA-
98 | [lomaThe oGbIKHOBEHHOM ApoGH MH. CKNafbiBaTL W BRIMHTATE 00BIKHOBEHHBIE IPOOH ¢ pABHBIMH
99 | TlpaBuabHbIC M HENpaBHiIbHbIE Apobu, CpasHeHHe 1pobei 3 snamenaTensvu, TlpeodpasospIBate HENPABHILHYIO APOSEH
100 | TIpapuasHele H HenpaBHALHEE Apobu. CparHenne apobdefi B CMELIAHHOE YHCIIO, CMEIIAHHOE THC/IO B HETIPABIIBHYIO IPOGk.
101 | [lpaeuasicie u nenpasuishie apodu. Cpaenenne apobeii YMETh 3AlHCBIBATE PEAVIETAT ACICHASARYL HATYPAILHET, NHOG
102 | CinoseHne B BBIMHTAHHE APOGeii ¢ 0JHHAKOBKIMH 3HAMCHATE- 2 B BI/C OGBIKHOBEHHOH APOGH
AEMH
103 | Cnowenue U BEIMHTARKHE JP0Oeii ¢ 0IHHAKORLIMH JHAMEHATE-
JIAMH
104 | Jipo6u i jiesienie HATYPAIBHBIY YHCET 1
105 | CMelaHubie Yuea. ]
106 | Cmewannsie YncIa.
107 | CMemanHpie uncna.
108 | CMelIaHHELE YHCIIA.
109 | Cmewannsie yncia, Teem N2 T no mene «/leticmsust ¢ o0nixito-
GerHbIMU OPOTIMUY
110 | Tlogropenue H cHeTEMATHIANMS yueOHOTO MaTepHad 1
111 | Kontponenag padora Nob «OOLIKHOBEHHEIE JpOo0I» 1
I'nasa 5 Jecarnunsie apotn 48 uacon
112 | Ilpeacrapnenue o ASCATHUHBIX Apodsax 4 Pacnoziasants, YMTaTh U 3a0UCHIBATE JECATHUHBIE podu. Hasel-
113 |1 IpeﬂCTaﬁHCHHCIOIﬂéCﬂTHLIH.L.D.l ,ﬂ,ﬁo&x BATE PA3PAILT ACCATHIHRIX JHAKOR B 3aITHCH JASCATHIHLIX Apodei.
114 | Mpeacrapienne o JECATHYHBIX 1po0ax CpaBnusate gecatuuntie apobu. OKpyraate aecaTHHbie apodH
115 | Ilpeacrapienye © NeCATHIHBIX APOOAX H HATYPAIBHEIC YHCIA. BEIMOMHATE IPHEHAKY Pe3yIETATOR BEI-
116 | CpaBHeHuUe 1€CATHYHBIX Apoleii uprcrennii, Bemonnate apudMeTHIecKne IeHCTBHA HAX JSCATHY-
117 | Epaaucuuc JECATHYHBIX ,Jpoﬁcﬁ HBIMI APOGMU.
118 | Cpapnense gecatnunix apodeit 3 Haxodums cpenHee apuMETHICCKOS HECKOMBKNX uncen. [lpuso-
119 | Oxpyrnesue uncen. Tpriizi 3 JWTE MPUMEPBI CPEIHNX :;_Hut{cunﬁ BEJIMHAHBL PAsbACHATh, 4TO
120 | Oxpyrnenie uncen. TpHgnin TAKOE «OAHH NPOLEHTY. [IpeacTaBnaThL NPOLEHTL] B BHIE JecH-
121 | Oxpyrienne uncen. [puxnixi THYHBIX Apo0eii H aecaTHYHBIE Apodn B BHAE npoieHToB, Haxo-
122 | Chnosenne H BEIYHTAHHE JCCATHYHBIX jipodeii 6 CUETEIDOUCHTC O ML MO TC SR QUM
123 | Croxenue i BEIMUTAHNE JECATHUHBIX ApODei
124 | CnoskeHue 1 BLIMHTAHHE JECATHUHBIX Apobeii




125

CroseHIE ¥ BRIMHTAHKE JCCATHYHBIX Apo0ci

126 | CiiomeHuse i BEIMHTAHHE AeCATHYHBIX podeil
127 | Cnoxenne o BHIUHTAHHE JeCATHUHBIX Apobeii
128 | Konrponsnas pabora No7 «Cnomenie 1 BBIMHTAHHE 1ECATHY-
HBIX Ipobeiin
129 | YMHOKEHHE NECATHYHBIX Apobeii
130 | Ymuomenne AecaTH4HbIX Apobeii
131 | VMHOmeHHe NecaTHHHBIX Npobeii
132 | YMuomeHHe NecaTHYHBIX Apo0ei
133 | ¥YMHOKEHHE NECATHMHBIX Apobeil
134 | ¥mMHO®CHHE JECATHYHRIX 1pobeil
135 | VMuoxenHe JecaTHIHLIX 1pobeil
136 | lenenne necarnyHnix apobeit.
137 | Jlenenue necsmintibIx apodeit.
138 | Hencuue necsTHYHBIX apobeil.
139 | Jlenenue necaTHHHBIX ApoGei.
140 | Jlenenme necsmnnbix apoGei
141 | Jlenenue necatnuunix apodeii.
142 | Jlenenue necaTuyHbIX apobeii.
143 | JleneHue necATHYHEIX Apodeii.
144 | lenenne necsmuuHbix apobeil. Tecm N 2 no meve «/feficmeans
¢ DECIUMHBLMU OPOTAMLLY
145 | Kontponeuas pabora NoB « VMHOMKCHUE H [ICICHHE 1CCHTHY-
HBIX ApoGeii»
146 | Cpemnee apudmerudeckoe. Cpesiee 3Ha9eHHe BEIHTHITE
147 | Cpennee apuimernieckoe. CpeliHee 3HAUEHHE Be/THYMHBI
148 | Cpennee apudmernieckoe. Cpesiee 3HAUEHHE BIUYHHLL
149 | IlpouenTel. Haxomienue IpoLgHTOB OT 4HCId
150 | Ilpouentsl. HaxomieHue NpoLEHTOB OT YHCIa
151 | [NponenTel. Haxosaenue IPOUEHTOR OT YHCHA
152 | TponenThl. Haxo#saeHAe TPOLUEHTOR OT MR
153 | HaxoxneHue Uncia no ¢ro npoleHtam
154 | HaxoskaeHHe Yucha Mo ero IpolieHTaM
155 | HaxomIeHHe YHCIa N0 €ro NPOIeHTaM
156 | Haxoxaenne uncia 1o ero npouesram
157 | [lopropesne u cuereMaTH3annA yHedHOIO MaTepHa




158

nOBTOpCH HE H CHCTCMATHIAIINA }"iCﬁHU]’O MAaTCpHaI

159 | Konrponbnas pabora Ne9 «Cpennee apudmernueckoe. TTpo- 1
LCHTRD)
IlopTopenne H cucTeMarnsauun yyebnoro marepuaia 11 vacos
160- | VipaxkHeHMs 118 NOBTOPEHIA Kypca 10
168 5 knacca
169 Konrponenas padbora Nol( «Hrorosany 1
170 AHanu3 KOHTPOIILHOH padoTsL 1
Maremaruka. 6 Kiace.
S yacoB B Hejea1, Beero 170 uacos
Ho- Cojlepikanue yyeOHoro Komnue- XapaxTepHeTHKA OCHOBHBIX BHIOB JEATEILHOCTH YHCHHKA
Mep MaTepuana CTBO 4a- (1a yposne yueGubix aeftcTemii)
ypoKa cOoR
Broanoe nosropenne 3 waca
1 TTosropenne kypea MaTemMaTHin 5 Knacca
2 [lopTOpenne Kypea MATEMATHRH 5 KIacca 2
3 Bxoauas kontpoiabHas padora |
Inaea 1
JeTHMOCTE HATYPATLHLIX YHCET 17
4 JlennTenn u kparHbie 2 Dopayauposams oNpeleNeHds TOHATHIL J&IHTENb, KPATHOR,
] JlenuTenu i KparHsie [POCTOE YHCIIO, COCTABHOE YHCI0, 00 JennTens, HanQoabumni
6 ﬁ_ﬁﬁiual{a ﬂeﬂﬁi{ocm Ha l0, Ha Suual ODIIHI 1T TENb, B3AHMHO MTPOCTHIE YHCIa, 00mge Kparioe,
7 Ilpusuaxn genpmoctn Ha 10, Ha 5 1w A 2 HauMenbilee o0llee KpaTHOR 1 NPHIHAKH JAeIHMOCTH Ha 2, Ha 3,
R TIpusHak aenumocts Ha 10, va 5 nna 2 3 Ha 5, wa 9, Ha 10,
9 r[p],{anakﬂ JENIMOCTH HA Qumal 3 Onucwieann Npasyia HAaXOHICHHA HauOOABIIETO 06111,01"0 JEcnH-
10 | Tpusnakn aenumocTy Ha 9 1 pa 3 tems (HOM), Haumensuiero odiiero kpathore (HOK) Heckonbknx
11| Mpusnaku aenumocts #a 9 1 va 3 YHCEJ, pa3ioKeHHs HATYPANBLHOTO YHCIA HA MPOCTHIE MHOMKHTENH
12 | [lpocTeie H cocTaBHEIE YHCTA 1
13 | Hanboasumii obmumii aeautens 3
14 | HanGonbimii obmmii nenurens
15 | HauGonemmii oburmii 1emuTens
16 Haumensiiee odliee kpaTHoe 3
17 | Hanmensmee obuiee kpaTHoe
18 | Haumenniee obuiee kpaTHoe
19 | lMosTopenne n cHeTemMaTH3anns yuedHOTo MaTepHaa 1
20 | Kontponenas padora Nol «/lennMOCTE HATYPATIBHEIX SHCE) 1




laea 2

OfbIKHOBEHHBIE IPODH 38
21 OcHogHoE cBoficTBO 1podin 2 Dopavauposams ONPEACICHIS TOHATHI: HecokpaTimMan 1polh,
22 | OcHOBHOE CBOFCTBO ApoGH 001K 3HAMEHATEIb IBYX Apodeii, B3aHMHO 00paTHBIE UHCIIa,
23 | Cokpauienme gpobeit 3 [TpuMenaTsE OCHORHOS CROHCTRO JIPOOH JIIA CORPATIEHHA Apodeit.
24 Coxpamienne apoteii [Ipupoauts 1podu K HOBOMY 3HaMenaTem0. CpaBHHBATE OOBIKHO-
25 | Coxpawenue apodeii sennsle Apodu. Beimosansate apudmertnueckue neficTeua nan
26 | lpueeaenne apodeii k obuiemy snamenareno. CpasHenne 3 OOBIKHOBEHHLIMI TPOOAMH.
apobeii Haxodume qpodb o1 4HCIa H YHCIO 10 30AHHOMY 3HA4YEHHIO BI0
27 | Ilpueencnne apodeii k oBleMy 3HaMeHaTemoO. CpaBHeHHE apobu. [IpeodpasosuBaTt 0OBIKHOBCHHBIC IPOOH B TCCATHIHEIC.
apobeit Haxonure gecatinanoe npnlimKeHne 00bIKHOBEHHOI 1poin
28 | Tlpuseaenne npodeii K obmemy snamenarento, Cpasnenne
apobeit
29 Crnoxenne u BRIUHTaRRE Opobei 5
30 CoMCHHE U BEIHTAHHE Apo0cH
31 | CnoseHHe 1 BRIMHTAHUE Jpobeii
32 | Cnosxenne ¥ BEMHTaHHE Apobei
33 CroseHne v BRMUTARKE TpoGei
34 | KonrtponeHas pabora No2 «CpapHeHHE, CIOMEHHE H BBIUHTA- 1
Hie jpobeiin
35 VMHOKESHHE Tpodei )
36 Ymuomenne apooeii
37 VMuomeHne apodei
38 | Ymuomenne apobei
39 | ¥YMHOmeHHe apodeii
40 Haxosxkaenne npodu ot uncna 3
41 Haxowenne npodu o1 yncna
42 HaxoxacHHe 1podu o1 qucia
43 | Kontponsnas padora Nod «Ymuomenne opobein» 1
44 | Baanmuo ofpaTHbie ymesa 1
45 | Jenenue apodei 5
46 | Henenne npodeii
47 | Jenenue npobeii
48 | Henenne npodeii
49 Henenue apobeit
50 Haxok/1eHHEe YHCITA 110 3HAYCHHID ero 1podi 3




51 HaxoAaecHHe 9HCTa 10 3HAMEHUKD €ro apoiu
52 | HaxoskiaeHHe UHCia 110 3HAUCHHK er'o JIpodH
53 | [Ipeodpazopanne o0bIKHOBEHIBIX Opodei B JecaTHUHBIE 1
54 | beckone4yHBIE NEPHOAHYECKHE ACCATHYHBIE IPOOH 1
55 | Jecstuunoe npubiseHHe oDRIKHOBEHHOI Apodi 2
56 | Hecatnunoe npudmmkenne 00LIKHOBEHHOMH 1pobu
57 | [NosTopesne n cHcTEMATH3AINA YYeOHOTO MaTepHaia 1
58 | Kontponnuas padbora Nod «/lenenne apobeii» 1
Ingsa 3 Ornowenust u nponopuny 28 uacon

39 | OTHOWICHHA 2 Dopayruposams ONPEISIEHHA TOHATHIT OTHOLIEHHE, 1IPONOP-
60 | Ornomenus 1H4, OPOLEHTHOE OTHOLLIEHHE [ABYX YHCEI, [PAMO NPONOPLHO-
61 [Tponopuxu 4 HAIEHBIE H O0PATHO NPONOPHHOHATLHEIE BeTHUHHEL TIpHMensTs
62 | Tlponopiux QCHOBHOE CBOHCTBO OTHOLUCHHA H OCHOBHOE CBOHCTBO NPOIOp-
63 | Tponopuuu unn, [IpuBoauTs npuMeps! H ONUCHIBATE CBOHCTRA BETHUHH,
64 | Tponopiuu HAXOAAMMXCA B MPAMOIT 1 0OpaTHOI MPOIOPIHOHATEHEIX 3ABH-
65 | [IponenTHOE OTHONICHNE ABYX THCET 3 cumMocTax. HaxonuTe nponentrnoe otHomenne apyx ucen. Je-
66 | [lponenthoe oTHOWEHRE ABYX THCET JIHTE YHCIIO HA NPONOPUHOHAILHBIE HACTH.
67 TIPOTICHTHOE OTHOLISHIE ABYX YHCEN SantcuiGams ¢ TOMONIBIO 6YKB OCHOBHBIC CBONHCTBA ApPO0H, OT-
68 | Kontpoaknas pabora No5 «OrHomenns i nponopims. [po- 1 HOMENNAA, INORopIIY.

[[eHTHOC OTHOMICHNE JIBYX HHCET) Anaruzuposams HHQOPMALHIO, IIPEACTABICHHYIO B BHAE CTON0-
69 | TIpAmas 1 oGpaTHas NPONOPIMOHATEHAIE SABHCHMOCTH 2 yaThiX W Kpyroseix auarpams, lpencrasnars nnopmannio B Bu-

70| Tipawan 1 0GpaTHax nporOpILIOHLIbHIIC SBiCHNOCTH M EnRGIRE TR,

71 | Jenenue uncia b JaHHOM OTHOMeHHH 3 pueodums MPHMEDBI CITY4aHHBIX cobbrThii. Haxonnts Bepoar-
72 | enchiie SEa B DARHOE OTHOeE HOCTh CITYHaHOrO COBRITHA B ONBITAX C PABHOBOIMOZKHBEIMH HC-
73 | OKpy®HOCTh H KpYT 2 xm[‘aM"' S —— )
74| Oy i b Pacnozrasante Ha 4epTeKax H PHCYHKAX OKPYAHOCTb, KPYT, LH-
95 | msavepirien: TR 3 AMHAP, KOHYC, cpepy, wap u ux sementsl. Pacnosnasate B
76 | Iime vk e b, T ki OKPYHAKMIEM MHPE MOJCTH ITHX (hHryp. CTPOHUTE ¢ TTOMOTILIO
77 | Jomna oxpymxnoctn. [nomazs kpyra E::phw G g i i i i

AYIUHA OKPYIRHO OIAAL Kp WIWIHHAPA W Konyca. Haspipate npudIHaxEénHoe 3HAYeHNEe YHC-

78 | Hnausap, kowyc, uiap I na xt. Haxoauts ¢ moMombio GopMyI AMTHHY OKPY/KHOCTH, TII0-

79 | [Amarpammer B a1k Kpyra
80 | dnarpamms
81 Cuyuaiiteie co0biTHsA. BeposaTHOCTE CllyUaiHOra cobiTis 3
82 | Coymaiineie coOmTis, BepoaTHOCTE cryHainoro cobMTHa
83 | Cayyaiiusie coGbitus. BepodarHoets cnyuaitnoro cobeitis
84 | [loBTopenHe W CHCTEMATHIANNA YIcOHOTO MATEpHATA 2




85 | lNosTopesne 1 cHCTEMATH3AINA YHeOHOT0 MaTepHaIa

86 | KonrponbHas pabora No6 «[Ipamas n obparHas nponopumo- 1
HANLHEIE 3aBHCHMOCTH. OKPYKHOCTE M Kpyr. BeposTHocTs
CIYHARHOTO COOBLITHAY

Tiaea 4 Paunonaasnbie YHcaa 1 JeiicTeud mag nuvu 70 gacos

87 | TMonoxuTensHbIe H OTPHLATENLHBIE YHETA 2 [pusodump NPHMEPB! UETIONB3OBAHUS MTONMKHTENBHEIX H OTPH-
88 | MonosxHrelbHbIE 1 OTPHUATEILHBIE HHCIIA uaTeabHBIX YHcen. QopMynHpoBaTe ONpeneneHIE KOOPIHHATHOI
89 | KoopouuarHas mpsivas 3 nipaMoit. CTpouTs Ha KOOPAHHATHO NPAMO Touky ¢ 2a]1aHHOH
90 | KoopausarHas mpsmas KOOP/HHATO, ONPEIENaTh KOOPAHHATY TOYKH.

91 KoopanuarHas mpsmasn XNapaxmepuzoaqms MHOKECTRO Lebix ynces. ODbicHATE HOHI-
92 [enwie uncna. Pannonansubie yucia 2 THE MHOMKECTEA PAlTOHAILHEIX THCEI.

a3 Llensie uncna. PAipoHaaIsHbIe yicaa (PGj?;'If,V.Tﬂpﬂﬁﬂﬂlb anpenencHie MOoIayna THeaa, Haxoauts MOJIYITB
94 | Moayas ancia 3 ey

95 | Moayas sncia Cpasnusams DAIHOHANBHBIE YHCIA. BRINOIHATE apHOMETHYECKHE

96 Mo'g'yﬂb QHeIa ﬂCﬁCTBHﬂ HaZ paUHOHATBHBIMH YHCIIAMH. 3anHCHIBATEH CBOIICTBA

97 Cpamleﬂae HCE 4 Hpi'lli)MBTHlIeCI(HX AeitcTRIAI Haj PAITHOHATEHRIMH HHCIIAMH B BHILE

98 | CpasHenue uncen (opnmyn. Haseisats koadduinent OYKBSHAOr0 BhIpaKeHHs.

99 | Cpapuenme wmcen Hprmensmes cBOMCTEA NPH pelieHnl ypagHeHui. Petnars Tekcro-

100 | CpasHenue YHce BBIE 3818411 C IOMOIILI0 YpaBHEHHE.

Pacnoswasams Ha HEPTCHEX H PHCYHKAX [EPICHAHKYI I PHBIC H

101 | Konrposibnas paGora No7 «PaunoHansssie uncia. CpasHeHHe 1 ;
NAPANIeILHEIC NPAMBIC, GHIYPEL, HMEHLINE OCL CHMMETPHH,

PAUHOHANLHLIX YHCCIR

HEH CUMMETPHH. YKa3bIBATH B OK FRAKMICM MHPE MOJIEITH
102 | Cnosenne pauBOHaNLHLIX THCEN 3 ™ T Py pe

31X puryp. GopMyIHPOBATE ONpeieIcHHE NEPICHANKYISPHAIX
103 | Crnoxenne palHOHANBHBIX YHCEN

MPAMEIX H TTAPATLIEILHEIX TPAMEIX. CTPOMTE ¢ MOMOIIEIO YTOME-
HHUKA NEPenINKYIAPHEIE TPAMEIE H NapajuieTbHbIe MPAMBIE.
Obeacuams 1 HIIMOCTPHPOBATE IIOHATHE KBOPZ[HI{HT][Oﬁ TLTOCKO-

104 | Crosenne pauHOHATEHLIX UHCe!
105 | CnoseHie pamHOHANBHEIX YHCR

106 Caoivicma SR R PALIMOHABEHBDE HUCCL - cri. CTPOHTE Ha KOOPMHATHOH MIOCKOCTH TOUKH ¢ 3a1aHHEIMK
107 | CroiicTpa CAOKEHMA PALHOHATBHLIX THCET KOOPAHHATAMH, OTPEIeIATh KOOPIHHATE TOYEK Ha INIOCKOCTH.
108 | Boranranue panHoHaibHeIX HCE 5 CrponThs OTASABHEIE rPafiHKH 3aBHCHMOCTEH MENILY BEIMHHHAMMK
109 | Briunranue paynoHankHbIx yncen 110 TOYKaM. AHATH3HPOBATE TPAIHKH 3ABHCHMOCTEH MEKILY BE-
110 | BeruTanue panHoHanbHEIX qHcen THYHHAMH (paccTOSHHE, BPEMS, TEMIepaTypa u T. .)

111 | Beruntanue panHOHAIBHRIX MHCE

112 | Beiunranue paHoHaIbHLIX YHCe

113 | Kontpononas pabora No8 «CnoxeHHe H BEIMHTAHHE PaLiHo- 1

_ HAJILHBIX MHCE/

114 | YMHOKEHHE PAHOHAIIBHBIX YHCE)T 4

115 | VMHOMKEHHE PAUHOHANLHEIX YHCET




116

YMHOWEHHE PAUHOHMThHRIX MHCC

117 | ¥YMHO®EHHE DALHOHAIIBHBIX MHCe]

118 | CroficTBa YMHOMEHHS PALHOHANLHLIX UHCEN 3
119 | CeoilcTra yMHOMEHNA PALHOHAIBHBIX HHCEN

120 | CroiicTRa yMHOMKCHMS PALHOHANLHBIX YHCECH

121 | Koadppuument. Pacpeaenurensioe ¢cBOHCTBO YMHOMEHHA ]
122 | Koapuument. PacrnpeaesHTe/ibHOE CBOHCTBO YMHOWKEHHS

123 | Koodipumment. PacmipenenuTensioe cBOACTRO YMHOKEHHS

124 | Koodppuumnent. Pacripenennrelsioe cBOHCTRO YMHOMXKEHHS

125 | Koapuinent. PacrnipeseInTelbHOe CBOHCTBO YMHOWCHHS
126 | Jlenenne paunoHAILHBIX YHCEN A
127 | JdeneHne paunoHaibHbLIX YHCe

128 | JleneHue pauuOHaIIbHbIX YHCE

129 | Jlenenue panHOHATBHBIX YHCE

130 | Kontponenas padora NoQ « VMHOKEHHUE M IEeHHE palio- 1

HAJILHBIX YHCE
131 | Pemenne yparnennit 4

132 | Pemenue ypaBHeHHH

133 | Peinenne ypaBHeHWH

134 | Pemenne yparHeHHH

135 | Pemenne 3ana4 ¢ NOMOLIBK) YPABHEHHIT 5

136 | PemcHue 3a1a4 ¢ NOMOLLbK YpaBHEHHI

137 | Pemenne 3a1a4 ¢ MOMONIBIO YpaBHEHHIT

138 | Pewenue 3a1a4 ¢ NoMOLILIO YPaBHEHHI

139 | Pemenue 3a/1a4 ¢ MOMOILH YPABHEHH

140 | Kontponsnas patora Nel( «Pemenue ypapHennii 1 3ama4 ¢ 1

TIOMOLILIO YpaBHEeHHIT»

141 | TTlepneHHKEYIAPHBIE TIPAMBIE 3
142 | TlepnenaukyaapHiie IpsMble

143 | [lepnen/HKyIApHEE IPAMBIC

144 | Oceras 0 LEHTPATLHAA CHMMETPHI 3
145 | Ocepas M UEHTPANBHAA CHMMETPHH

146 | Oceas W HEHTPATBHAR CHMMETPHH

147 | [apannensHeie NpaMeie

148 | [lapannensHeie OpaMEIe 2
149 | Koop/inHaTHas I0CKOCTh 3




150 | KoOpanHATHAA TUIOCKOCTh
151 | Koopansarsas imiockocts
152 | I'pachuxu 2
153 | I'pacpurn
154 | TorTOpEHNE H CHCTEMATH3ALNS YHeOHOTO MATCPHAIA 2
155 | IlopTopenne 1 cucTeMaTHIAUNA yiebHOTO MaTEpHAIA
156 | KowmponbHas pabdora Nol | «lTepnenmmKyaapHbic B napai- 1
aeabHbE npaMbie. Ocepas n HeHTpankHad cumMverpun. Koop-
JIMHATHAA 110ckocTb. [padimkny
IlopTopenne H cHeTeMaTH3ANNA YieOHOr0 MaTepHana 14 qacos
157- | Toeropenne 1 cucTeMaTH3alis y4edHOIO MaTepHana Kypea 12
168 MaTeMaTHKH 6 Kiacca
169 | Konrponenas padora Ne 12 «Mrorosas» 1
170 1
Maremarnka. 7 Kaace
5 uacor B Heaeaio, scero 170 vacon
Ho- Cogepskanne yacbHOrO Komu- | XapaKTepHCTHKA OCHOBHBIX BHIOB ICATETBHOCTH YUSHHKA
Mep MATEPHAIA YECTBO (ua ypoBue yueOHbIX HeHCTBHIT)
VpoKa 4ACOB
INiaga 1{anzedpa) JInveiinoe vpaRHeH e ¢ 0JHOI mepevenHoii 15 yacor
| | Beenenne B anredpy 3 | Pacnosnagamp YHCIIOBBIE BRPAKEHUA H BHIPAKEHHA ¢ NEPEMEHHBIMH,
2 Beenenue B anrebpy | nuuetintie ypapHennd. [IpHBoIHTL NpHMepE BEIpaXKeHHIi ¢ nepeMeH-
3 | Bxoanas konrponsnas paGora 1 | HbMi, THHeitbIX ypaBHenmii, COCTABIATE BHIPAKEHHE
4 Jlnueiinoe VpaBHEeHHE ¢ OIHOH nepeme].]no}‘i 5 | € IEPEMCHHBIMH 10 YCIIOBHIO 3a0a4H. BeimoaaTs npcoﬁpmoaaﬁm BhI-
5 JInnenHoe YPABHEHHE C© OJIHOT n{‘pemeﬂﬂgﬁ pa)l(euﬂﬁ: HNPHBOAKHTE N0A00HBIE ClaraeMeie, PacKpBIBATE CKOOKH.
_6_ i _ﬂ_',gg,e":’HQ_e S;'ba“HeHHe c GJJ.'HOE: uébemeﬂng.ﬁ“ Haxoiu1s 3navenne BBIPAKEHHA C EPEMEHHBIMH TIPH 3aJadHHBLIX 3HA=
7 JlnuciiHoe ypaBHCHNE C OTHON NCPEMCHHOH | wenmnax nepemerHbIx. Kiaccnguupposars anreOpanieckne BHIPAKCHU,
8 | Jluueinoe ypasHeHHe ¢ 0/IHOH NepeMeHHOl | OnHChIBAT LICIBIC BLIDAKCHHA.
9 Pellienie 3a,1a4 ¢ MOMOUIBIO YPABHENH] % Dopuyiuposame oNpeeNcHHE IMHEliHOTO ypasHenus. Pemars imneii-
10 | Pewenite 3a1a% ¢ MOMOLIBIO ypaBHemuii | HOe ypaBHeHHe B OBIIEM Bi/E. PIHTCpﬂpCTHp{)BaTE YPaBHEHHE KaK Ma-
1 | Pernchnesaniac noMomEl yﬁdaﬁeﬂﬁﬁ TEMATHUECKYIO MOJEIT, PEATBHOT CHTYAIHH. OnHeeIBATE CXEMY pellle-
12| Pemenne 327 C MOMOIIEIO YpaBHEHHI | Hitsl TEKCTOROH 3a/ia4M, NPUMEHATE e€ [UIA PelieH s 3a/1a
13 | Pemnenne 3a1a4 ¢ NOMOLIBK) YPABHEHHIl '
14 | TTogTOpeHne H cHETEMATH3AIHA Y4edHOTo MaTepHana 1
15 | Kontponenas pabota Ne 1 «/luneiinoe ypasHenne ¢ onHoi 1




| TIEpPEMEHHO#T»

I'nasa 1 (reomerpun) Hpocreiimue reomerpuueckue urypsi 1 Hx ceoiicrea 15 uacor

16 | Touku 1 npamMere 1ipusodums npuMeps! reoMeTprueckux guryp.
17 | Toukn 1 npameie | Onucorgame TOUKY, TIPAMYIO, OTPEIOK, TV, VIO,
18 | Orpezok 1 ero JunHa Bopuyauposamu.
19 | Orpesok H ero amuHa | onpedeienust: PABHLIX OTPE3IKOB, CEPE/IMHLI OTPE3KA, PACCTONHUA MEK-
20 | Orpesok o ero AinHa [y ABYMA TOUKaMH, JOTIOMHHTCILHLIX Ty4cH, pasBépHYTOTO yria, pas-
21 | Jlya. Vron. Mamepenne yrioon | HBIX YIJI0B, OHCCEKTPHCHI YIJIA, CMEAHBIX 1 BEPTHKAILHBIX YIJIOB, Me-
22 | Jlyu. ¥ron. Mamepenue yrios PECEKAOUINXCH IPAMBIX, NEPICHINKYIAPHLIX IPAMBIX, NEPHCHANKYIIA-
23 | Jlyu. Vroa. M3MepeHHe yiios | P, HalJIOHHOH, PACCTOAHMA OT TOUKA 210 UPAMOY;
24 | CumexHbie H BepTHKATLHBIE YK | c60iiC6a; PACTIONIOKCHILS TOUCK Ha NPIMOR, HIMCPCHHS OTPCIKOB 1
25 | CMesKibic H BEPTHKAIBHBIC VI | YIUIOB, CMEKHBIX H BEPTHRAIBHBIX YIJIOB, [EPNICHIHKY/IAPHBIX IPAMBIX;
26 | CMEKHBIE H BEPTHKAIBHBIC YIIIbI s R
27 | TlepnenamniyaapHbie OpaMbIe : Kraccudnaguposans yriel, )
3% | Actiior Horazviaams: TCOPEMLL 0 NEPECCKAIONINXCS TTPAMEIX, 0 CBOHcTRaxX
29 [NoBTOpEHHE H CHCTEMATHIANNSA YIeOHOTo MaTEpHana | S ]{_Bepmxiﬂmm }{,THOB’ DGR TR l'l'pﬂME‘i?-'I, nepn?n-
30 Koutponenas pabora Ne 2 «llpocteiimme reoMerpiteckne ,f.iHl\‘.}"J'Dl‘pHOH FAREOR (Gilytal, ROLIE TOMKA TEKHT 1A AUHHOR ITPMJOH)'
P ST Haxodumes Inny 0TpesKd, TPATYCHYIO MepY YA, HCTIONL3YA CBOHCTBA
WX HIMEPEHHIL.
Hszobpaxcaris ¢ TOMOMEBIO YEPTEKHEIX HHCTPYMEHTOB TCOMETPHYCCKHE
huryper: 0TpE3OK, NyY, Yroa, CMEKHLIE U BEPTHKAIBLHBIE YIUIbI, NEPIEH-
JHKYASPHBIC TPAMBIC, OTPEIKH M JIYYH,
[Tostcrzmy, YTO TAKOE AKCHOMA, OTIPE/ICICHHE.
Peiame 3a1aui HA BRIYMCIICHHE M I0KA3ATEILCTRO, MPOBO18 HE0OX0-
JIHMBIE IOKa3aTe/IbCTRO, MPOBOAA HCOOXOAHMBIE [OKa3aTe/IbHbIE pac-
CYAIEHNHA
Frasa 2 (anzedpa) Lleasie eipaxenns 52 qaca (nepeoie 30 1acos)
3l ToxaecTBeHHO paBHBIC BoIpameHua. TomaecTsa 2 | Popyyauposamo:
32 | Towaccreenno f)amme Bl,ilziameum. Tosnecrea | onpedeientn; TORICCTBEHHO PABHLIX BbIPAKEHUH, TOMKICCTBA, CTENeHH
33 | Cremens © HATYPATBHBIM MOKA3aTENCM 3 € HATYPAJIbHBIM NOKa3aTEIEM, 0JIHO'MIEHA, CTAHIAPTHOTO B O/IHO-
34 CTerneHes ¢ HaTYpaJIbHBIM NOKa3aTelneM | HiicHa, KOB(]J{IJHI!HCHT& OJHOYICHA, CTCICHH OJIHOYICHA, MHOIOYICHA,
35 | CreneHk ¢ HATYPAJibHBIM NOKA3ATENEM CTENEHH MHOTOWIEHA:
36 | CBOICTBA CTCICHN ¢ HATYPAIBHBIM [IOKA3ATCIICM. | chofiemen: CTENEHH C HATYPAllbHEIM NMOKA3aTeleM, 3HAKA CTCNCHH;
37 | CBoWCTEA CTCICHH C HATYPAILHBIM [IOKASATCICM. | npasura: nokasaTENLCTBA TOKASCTB, YMHOKCHHS OIHOWICHA HA MHOTO-
38 | CpoiicTBa CTEMEHN ¢ HATYPAILHEIM [T0KA3ATEEM, 3 | H0eH, YMEORCHUA MHOPORNICHOR,
39 | Onuourens: 2| Horazvieams cBOICTBA CTENEHH C HATYPAIBELIM [TOKA3aTENeM. JaIHCH-
40 | Onnownens | BaTL H IOKA3LIBATE OPMYIIBLL: IIPOHIBEASHHA CYMMEL H PA3HOCTH BYX
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MHoroMneHb

| BBIP@AKCHH, PUSHOCTH KBAAPATOB JIBYX BHIDAAKCHMIT, KBAIPATA CYMMBI 1

42 | CroskeHHe 0 BBIMIUTAHHE MHOTOWISHOR 3 KBAJPATA PA3HOCTH ABYX BBLIPAKEHHIL, CyMMBbI Ky0OB 1 pasnocty Ky0oB
43 | CroskeHne # BEUHTAHHE MHOTOUIEHOR | ABYX BBIPAKECHI.
44 C_]]chnﬁe H BBIYHTAHHE MHOTOQYIICHOB | Buitucasime 3HaYCHHE BhIpaACH Hit TNEPEMCHHBIMH. H})HMCH!ITI: CRO1-
45 ]{cn.rrpoﬂbuaﬂ paﬁo'ra No 3 «CrerneHs ¢ HATYPAILHEIM 10Kd- | CTRA CTENCHM 14 npcoﬁpﬁ.’sonamm Bbipa'}KGHHﬁ. BeInosHATE YMHOKE-
aarenem, Onaounensl,. Muorowiens!, ClomeHne 1 BEUHTA- HHUE OJJHOYJICHOB M BOSBCICHHC OJAHOYICHA B CTCICHb. HpHBO,D.I{Th on-
HHE MHOIOWICHORR | HOWICH K CTaH/IapTHOMY BH/LY. 3anHCHIBATE MHOTOUICH B CTAHJIAPTHOM
46 VMHOKECHHE QIHOMIEHA Hd MHOIOM/IEH 4 BHAC, ONIPEOCIATL CTCICHE MHOTOMICHA. [[pcoﬁp330]3|:mﬂTL NpoH3BCcac-
47 | YMHOKEHHE O/THOUICHA HA MHOTOYIICH | HHE OJIHOUWIEHA H MHOTOUWIEHA; CYMMBI, PA3HOCTH, NPOMIBEICHNS JABYX
48 | YMHOKEHHE OJHOTICHA Ha MHOMOWICH | MHOTOUICHOB B MHOTOUWITCH. BLIMOMHATEL PaznokenHe MHOTOUICHA HA
49 | VMHOKCHNE OIHOSISHA Ha MEGrOqHen MHOMKHTEIH c1Ioco00M BhIHECEHHA 00IIero MHOKHTE 3a CKOOKH, cro-
50 | VMHOKEHHS MEOTOW) P | cobomM rpyIIHpoBKH, 10 GOPMYIaM COKPAIEHHOTO YMHOMCHHA H C
B T | IpHMEeHeHHEM HECKOTRKHX crnocofoB. Memonn3oeaTh VEA3aHHobIE mpe-
e e e e _ oﬁpamnalmslua NPOLECCe PELICHHS YPaBHCHHI, J0Ka3aTe/IbeTBa
53 VMHOMCHHE MHOMOUWICHA HA MHOOWICH FIAEPHASHIHE POIICH A TERL IUBhER S/t
54 | Paszaomenne MHOTO'ISHOB HA MHOAMTENH, Bhinecenne 00- 4
IEro MHOMKHTENS 38 CKODKH
55 PaznoxeHne MHOTOYIEHOB HA MHOXHTeNH. Brinecerne o6-
HEro MHOMHTENS 38 CKODKH
56 | Paznoskenne mporowienos na muoskHTend, Buinecemnne o6- 3
MET0 MAQKHTENA 33 CKOOKH
57 | PasznoxeHue MHOTOWICHOB Ha MHOKHTEH, MeToj rpynmu- 3
POBKH
58 Pasnoxkenne MHOrOUIeHOB HAa MHOMHTEIH, MeTox rpynmH-
POBKH
59 | PaznomeHne MHOTOHIEHOR Ha MHOMKHTENH, MeTo rpynmu-
POBKH
60 | Kontponknas pabora No 4 «YMuoxenHe oHo4IeHA Ha 1
MHOTOUIEH. Y MHOKEHHE MHOTOWISHA Ha Muorounen, Paz-
JI0IKEHHE MHOTOWISHOB HA MHOMKHATEIH?
_ _ Tnasa 2 (reomerpus) Tpeyroannnkn 18 wacos.
61 PaBHbie TpeyronsHHkH. Beicota, Meniana. DHCCeRTpHea Onucelgams CMBICT NOHATHS «paBHBIE (pHrypbis. [IpHBOIHTL NPHMEPD!
TPEYIQIbHUKA | paeHkIX Quryp.
62 | Pasusie Tpeyronsunkn. Bricota, mennana, GuccexTpuca Hzobpaxcams 1 HAXOAUTL HA PHCYHKAX PABHOCTOPOHHHE, paBHODE-
TPCYTOILHHKA | PEHHEIE, IPAMOYTOJIEHEIE, OCTPOYTONBHBIE, TYTIOYTONBHEIE TPEYTOIBHH-
63 | Tlepeslii 4 BRTOPOH DPHIHAKH PABEHCTEA TPEYTOILHHKOR KH B HX YIE€MEHTEL
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TlepBhiii / BTOPO#i NPH3HAKH PABEHCTBA TPEYTOJIBHHKOR

| R';mct‘uqblu;upo&ame: TPEYTIMIEHHEH 10 CTOPOHAM H YTJ1aM.

CTH JIBYX BBIDATKEHHH

65 | Tepesiii v BIOpOA IPH3HAKH PABCHCTBA TPEYIOILHHKOB Dopayauposams:
66 | [lepBolii 1 BTOpOIl IPU3HAKI PABEHCTBA TPEYTONBHHKOB | onpedeienyA; OCTPOYTONBHOIO, TYOYIOJIBHOIO, NPAMOYTOIBHOIO, PaB-
67 | llepsnlii 1 BTOPOil NpH3HAKH PABEHCTBA TPEYTOILHHKOB | HoGieAPEHHOTO, PABHOCTOPOHHETO, PASHOCTOPOHHETO TPEYTOIBHHKOB;
68 | ParnobeapeHHbI TPEYIOIRHUE H €ro CROACTEA HCCEKTPUCI, BRICOTH, MEHAHBI TPEYTOILHHKA; PABHBIX TPEYIOILHH-
69 | PaBoGeIpen bl TPEYrONBHIK H €ro CBOJCTBA KOB: CEPEMHHOTO NEPTICHANKYIIAPA OTPE3KA: NEPHMETPA TPEYTOIbHH-
70 | PasHoOeIpeHHBIH TPEYTOJIBHUK H €0 CROHCTRa e
7 PaBrOGePEHIEII TPEYTONLHIK H ero CBOficTa ceolicmea: paBHODEPEHHOTO TPEYTOMLHHKA, CEPCHHHOTO NEPICH -
72 | llpuznaku paeHoGeIpeHHOro TpeyronbHUKA Ky/iipa 0Tpe3kd, OCHOBHORO CEOHCTEA PABCHCTEA TPEYTO/IBHUKOE,
73 | TIpH3HAKN PABHOOEAPEHHOTO TPEY OJlbHHKA | ApU3NAKY: PABEHCTBA TPEYTOMLHHKOR, PABHODEAPCHHOTO TPEYTONLHH-
74 | Tpernii npu3HAK paBeHCTBA TPEYTOILHUKOR Ka. -
75 | Tperuii npu3HaK paBeHCTBA TPEYTONLHUKOB I ,[!oimzmcmnfb T R LR e
76 | Teopemsi HOH JaHHOH (CoTyuaii, KOTa TOUKA JeKHT BHE JAHHOI NPAMO); TpH
77 | TloBToperHe H CHCTEMATH3ANES YI60HOT0 MATCPHATE | NPH3NAKA PABCHCTBA TPEYTOJLHHKOB; IPH3HAKH pasHOOEIPEHIOTO TPE-
YIOJIBHHKZ; TEOPEMbl 0 CBOHCTBAX CEPEAMHHOIO HEPICHIIKY/IAPA, PAB-
7% | Kontpoaenaa padora Ne 5 no Teme " TpeyroabHHKH" ;oilienpermom i o TR
Q@FLACHAMS, YTO TAKOE TEOPEMA, OITHCBIBATE CTPYKTYPY TEOPEMBI,
OOBACHATh, KAKYH) TEOPEMY Ha3kBalOT 00paTHOil JaHHOI, B 4EM 3a-
KIJIIOYACTCA METO/L T0KA3aTE/IbCTBA OT POTHBHOTO. [IpHBOINTE TpHME-
bl MCIONB30BAHHS 3TOTO METO/IA.
Peiats 331241 HA BLIYMCIICHAE U /IOKA3ATE/ILCTBO
Fasa 2 (aaceipa) Ueabie Boipamenns 52 vaca (npoaoiswenne 22 yaca)
79 | TIpoussezictne pasHoCTH H CyMMBI 1BYX Bbipawetini 3| Popuyauposame:
80 | [Ipom3Benenie pa3sHOCTH H CYMMBL ABYX BBIPQKEHH ONnpedeIens: TOKICCTREHHO PABHBIX BLIPAKCHUIH, TOWICCTBA, CTEICHH
81 | [lpon3BencHHe pasHOCTH H CYMMBI ABYX BBIPAIKCHHE | ¢ HATYPAJIBHBIM [TOKA3aTe/IeM, OJIHOMIIEHA, CTAHAAPTHOTO BHA OJIHO-
82 | PasHoCTh KBAAPATOR ABYX BLIDAKCHHI ) wieHa, KO3 {puiiHeHTa OIHOUNEHA, CTENEHH OJIHOUIIEHA, MHOTOUIEH,
83 | Pa3sHOCTL KBa/JPATOR [IBYX BHIDAMEHHH | crencHm MHOTOUIEHE;
84 | KsagpaT cymMMbl M KBAAPAT PAa3HOCTH ABYX BLIPA/KCHHU 4 | ceoficmga: CTCTIEHH C HATYPANBHEIM MOKA3ATCICM, THAKA CTCMCHH;
85 | Kazpar cyMMB! i KBApaT PasHOCTH ABYX BBIDAKCHHHA Npaeuna; 1OKA3ATENLCTRA TOKIESCTB, YMHOKEHHSA OHOWIEHA HA MHOTO-
86 | KpaznpaT cyMMBI H KBAAPAT PAIHOCTH JABYX BBIPANKEHHI | JaeH; YMHEOREHHA MHOTGHRCHOR,
87 | KBampat CyMMbI i KBUIPAT PASHOCTH ABYX BBIDIKCHHIT Horasvisams cBOHCTBA CTENEHH ¢ HATYPANBEbIM MOKA3ATENEM. 3aIHCBI-
88 I"[peoﬁpa’sosaﬂnc MHOTOWICHA B KBAJIPAT CYMMBI HJTH Pa3HO- 3 |PameH AORAIIETE (opayJIbL: MPOH3BEACH IS SYMMEL N DastiocTy. TEY X
CTH IBYX BRIpAKeHHtil BLIPAACHHIL, PASHOCTH KBAAPATOB ABYX BLIPAKCHIIIL, KBAZPATA CYMMEI I
89 [NpeoGpasoBanye MHOTOWIEHA B KBAAPAT CYMMBI HIIH PA3HO- KBajpara pEEth\(irH JIBYX BRIDEKEHHIL, CyMMBl KYDOB M pasHocTH KyOOB
CTH JABYX BbIPasKeHHH ABYX. BBIPHRCHIHM, . .
90 | TIpcoGpazoRAHHE MHOTOWICHA B KRA/APAT CYMMBI I PazHO- | Borsurcasmp 3Ha4YCHHE BRIPAACHHI C niepemennbivi, TIpuMensTs cBoii-

CTRA CTCTICHM J1d I]pCOﬁp&'}OB&H HH BMDH?KCHH“. BrinosHsTh YMHOMKE-




91

KonrponeHas pabora Ne 6 «PopMyIsr COKPAIIEHHOTO Bhi-
PaKCHHA

HHE (NIHOYJICHOR H BO3BCICHHE O/IHOYICHE B CTCIICH. r.[pil BOOHTE 01~

| HOWICH K CTAHAaPTHOMY BHOY. 3aNHCHBATE MHOTOWICH B CTaHAAPTHOM

92 | CyMMa U pazHOCTh KYDOR JIBYX BhIPAKCHHI 2 | BHJIE, OTIPEJIENSTh CTENeHR MHOro4IeHa. [TpeodpasossBaTh MponIsee-
93 | CyMMa H pasHOCTE KyQOB JIBYX BBIpakeHHH HIE OJIHOUICHA M MHOMOWICHA; CYMMBI, PA3HOCTH, MPOH3BCICHUA IBYX
04 Tfp" MEHEHHE Pa3inyHbIX crniocobos Pa3AIKEHHA MHOTOWIE- 4 MHOTOYIEHOR B MHOIOWIEH. BEINOIHATE PAIOKEHHE MHOMOYIEHA Ha

HA HA MHOWKHTENH MHOMHTENH C10cO00M BhIHECCHUA 00IIEro MHOKHTENS 3a CKOOKN, Cro-
95 | [NpuMeHeHHe PARTHUHEIX CIOCOBOR PATIOKEHUS MHOIOUIIE- | coboM IpyNIUpoRKH, 110 (GOpMYyIaM COKPALIEHHOTO YMHOKEHHS H ©

1A HA MHOKHTETH MpHMCEHEHHEM HECKOIBKHX crnocodoB. MononL3ogaTth yKazaHusLle npe-
96 | [puMeHeHse papiMEHBIX clocoboB PAsIOKEHU MHOTOYIEe- | ﬂﬁpafmﬁa'*““uﬂ APOLECCe PELICHNS YPARHEHHI, JI0KA3ATENRCTRA

Hd Ha MHOMWKHTEITH | YTBEPKICHIH, PEIICHN TERCTOREIX 38118
97 | IlpusMeHeHHe PAITHUHBIX CNOCO00B PA3IMKEHIA MHOrOUNE- '

Hid HA MHOMWH T
98 | [lopTopeHne 1 CHCTEMATH3AUNA YIeOHOTO MATEPHAIA. 2
99 | IogTropenne 1 cHCTEMATH3AINS Y4eDHOTO MATEPHATL
100 | KonTponkHas padota No 7 «CyMMa 1 pasHOCTE KYOOB JBYX 1

serpaskennit. [Ipuvenenne pasmrHex cnocoboB pasmonke-

HHS MHOIOWICHA HA MHOMKHTEIIH»
R § I'aaéa 3 (arcedpa) Pynxunn 12 yacos E— - ~
101 | Cpasn Mexkay BeaHTHHaMH. DyHKImS 2 1lpugooums NPUMEPEI 3aBHCHMOCTEH MEKIY BeIHUHHAMH, PaznuyaTh
102 | Cazu Meskay BenHuuHaMy. Dyvukimas cpesH 3aBHCHMOCTEH QYHKIIHOHATLHEE 3aBHCHMOCTH.
103 | Cnocodsl 1anasns GYHKIUH 2 Onucoigame NOHAMYA; 3aBUCHMO 1 HE3aBHCHMOI! MepeMeHHLIX, QyHK-
104 | Cniocodet 3ananms (PyHKIHK UHH, apryMedTa PyHKIm; cnocodsl 3ananns Gyukunn, Popmynupo-
105 | [padux pyukmmm 2 | BATh OUpeIeNcHH: 0DNacTH ONpeneneHs HyHKIHH, 00IACTH 3HAYCHUI
106 | Tpacux yHkimm | dyrxumn, rpaduka dynrumm, muneiinoii gymnsipn, npavoit nponopuy-
107 | Jlnneiinas dynxrms, e rpadguku croiicrea 4 OHAAEHOCTH:
108 | Jlnuciinaz dynkims, eé rpadmkn caoiicraa | Boryucasmo 3HaveHHE DYHKINH MO 3a1aHHOMY 3HAYCHHK) aPryMEHTA,
109 | Jlnncitnas dyniins, cé rpaduxu ceoficTsa . Coc-raa.r{fﬂ. Tabanip suavenuil pynxinu, CrpouTs rpf&jmx thymKim,
110 | JIunekinas dynkuma, eé rpaduxn P T — 3aaHHoN TadmmuHo. Tlo rpaduky GyHKIHE, SBIAOIIEHCA MOMIENBIO pe-
[11 | TIORTOPEHNE H CHCTEMATH3AINA YICOHOTO MATCPHANA 0 | AIBHOTO NPOLECEA, ONPCACIATE XAPAKICPHCTHKH ITOT0 HpoLiccea.
112 | KoHtpousHas pabora Ne 8 «DyHKii» | Crponrs r‘pﬂlillllf NHHEROH q]th’liI{'H H [IPAMOI [PONOPLUHOHANLHOCTH.

OnuchiBaTh CBOHCTBA 3THX (ryHELNI
Taasa I(zeomempua) llapanienenpie npameie, CyMMa YIJ10B TPeYIroJbHIEA 16 uacos.

113 | TMapannenbHbie npaMbic Pacnosnaedams Ha YEPTEAKAX NAPAILICIBHBIC TPAMbIE.
114 | Tlpu3sHaKH NapanicabHOCTH TIPAMBIX | H300pasaTh ¢ MOMOIIBIO JIMHEHKH H YTO/IbHIKA Napaijie/bHbIe Npa-
115 | [Ipu3HaKy napanieibiocTH IPAMBIX MBIE,
116 | CrolicTea napaine/bHbix MPAMBIX | Onuesteamns YIALL, 00PAT0BAHHEIC 1P IEPECCYCHHN JBYX IPAMBIX Ce-
117 | CroMCTRA NapanienbkHBIX MPAMBIX | Kymieit.
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CroiicTea MAPaINC/IbHBIX TTPAMBIX

| Popmyauposams;

119 | CymMMma yrios TpeyroibHHKa onpedeaens; NapalIellbHEIX IPAMBIX, PACCTOAHHA MEKAY HaPa/LIeib-
120 | CyMMa YI7IOB TPEYTOILHHKA | HBIMH IPAMBIMH, BHEITHENO YIJ1a TPEYTOIBHHKL, THIIOTEHY3Bl H KATETa,
121 | CyMMa yrios TpeyroibHHKE CROTCTIGA: MAPANNIEIbHBIX TPAMbIX; YTI0B, 06pa3oBaHHLIX TIPH TICpece-
122 | Cymma yrIoB TpeyroibHHKa YEHHH NApaIIeIbHbIX TIPAMBIN CEKYUILEH; CYMMEL YITIOB TPEYTOIBHHKA:
123 | [IpsMOYTOMbHEL TPEYTOMBHUK BHEILHETO YIUIA TPEYTIOJbHHER; COOTHOLICHU MEMILY CTOPOHAMH H Y-
124 | TIpAMOYTOMbHBI TPEYTOIBHIK JEAME TPEYFOIBHHKA, IIPAMOYTOIIBHOIO TPEYFoILHHKA, OCHOBHOE CROI-
125 | CsoiicTBa MPAMOYTOALHOTO TPEYTONBHHKA CTRE TANATHIG T MR AN B
126 | CeoiicTea npamMoyTOILHOTO TPEYTONLHNK ARAp O AP BHOC TN I AMEDE, PARCH CERD. DA A YR 0T R THS-
127 | TloBropeHne 1 cHCTEMATHIANAA YHeOHOTO MaTCpHaUI | SMILHIRKOR, y
128 | Kowrponbuas pa6ota No 9 «llapannensubie npamsie. Cymva Horazvieamn: TEOPEMBI 0 CBOHCTBAX NAPA/UIEIbHBIX HPAMBIX, O CYMMe
VIJIOB TPeYTOMNEHHKA VITIOB TPEYTONBHHKA, 0 BHEIIHEM YIITI¢ TPEYTONLHHKA, HePABCHCTBO
TPEVTONBHHKA, TEOPEMEI O CPABHEHHH CTOPOH H YTJIOB TPEYrOILHHKA,
TEOPEMBI O CBOHCTBAX MPAMOYTONBHOTO TPEYTOIbHHKD, NPH3HAKK [1a-
PaJUISIBHBIX MPSMbIX, PABEHCTBA IPAMOYIOIbHBIX TPEYTOJILHHKOB.
Pewamp 3212491 HA BRIYHCICHHE W A0KAZATENLETRO
o Lasa 4 CucTeMbl AHHeiNBIX YPABHEHHil ¢ ABYMS nepeMeHueIMH 19 yacos
129 | Vpapnenns ¢ nByMa NepeMEHHBIMH
130 | YpagueHus ¢ 1BYMS NepeMeHHBIMI | 2 Tpugodums npustepbl: YPABHEHHS C JIBYMS [IEPEMEHHBIMH; JIMHEHHOr0
131 | Jlnpelnoe ypagHEHHE ¢ IBYMSA [ICPEMEHHLIME H ero rpafHk 3 | YPABHCHHA C ABYMA MEPEMEHHBIMH; CHCTEMbI JBYX JIHHCHHbIX YpaBHe-
132 | Jluneiinoe ypasueHHe ¢ ABYMI IEPEMEHHLIME H €10 rpadiuk HI ¢ JIBYMA (EPEMEHHBIMH PEANbHBIX MPOLECCOR, [UIH KOTOPLIX Ypar-
133 | JIuneiiHoe ypagHEHHE ¢ JIBYMS EPEMEHHBIME H €10 rpaduk | HEHHE € JIBYMSA [EPEMEHHBIMH WM CHCTEMA YPABHEHHIA ¢ ABYMA nepe-
134 CHCTCMEL y‘paBHCH}{ﬁ C IBYMSA NePeMEHHBIMH. rpa{pﬂqccxﬂﬁ 3 MCHHBIMH ABIAKOTCH MATCMATHUCCKHME MOJICTIAMHM,
METO/] PEHISHHSA CHCTEMBI IBYX JTHHEIHBIX YPABHEHHIT ¢ Onpenenars, SBIgeTcs i napa YHCen PeleHHeM JAHHOTO YPABHEHUS ¢
JIBYMS TTepeMeHHEIMH JIBYM#A TIepeMeHHBIMH,
135 | Cueremsr ypasnennii ¢ asyms nepemennnivu. [padmuecknii | Popmyauposame:
METOJ, PEINEHHA CHCTEMBI JIBYX TTHHCHHBIX }"paBHCHHﬁ o OH‘DL’OEJIEHH}I,' PELICHHA YPABHEHHA C IBYMA NEPEMEHHBIMHL YTO 3HAYHT
JIBYMS [IePEMEHHBIMH PELINTE YPaBHEHHE ¢ ABYMA NepPeMEHHLIME; TpadHKa yPaBHCHHA C OBY-
136 | Cuctemsl )'paBHeHHi‘{ © IBYM [IePeMEHHBIMH. Fpa{lm‘mﬂmi'{ M# NepeMeHHEIMH; JTHHeMHOTO YPARHEHHS ¢ JIBYMH NepEMEHHLIMK; pe-
METO/I pelleHHs CHCTEME] JIBYX MTHHeHHEIX YpaBHeHHii ¢ TSR CHETEME] ypa:mcuuﬁ C ABYMH [IEPCMEHHBINMH,
JBYMS [IEPEMEHHBIMI CROTCTIEN YPARHEHHH C IBYMS 1IEPEMEHHBIMH.
137 | Pewmenne cueteM mHHEHHLIX ypaBHeHHil METOLOM NOJICTA- 2 Onucsieams.: ¢BOiCTBA TpadHKa IHHSHHOTO YPABHEHHA B 3aBHCHMOCTH
HOBKH OT 3HaUCHHH KO3 PUUMEHTOB, TPAPICCKIIT METOI PELICHHA CHCTEMBI
138 | Pemenne cucTeM MMHEHHEIX YPABHEHHIT METOIOM MOICTA- JBYX YPABHCHHI ¢ IBYMSA [ICPCMCHHEIMH, METOAL HOASTAHDREA 1 NCTOZL,
HOBKH CIOKEHHA 1A PEUICHHS CHCTEMbI JIBYX JIMHETIHBIX YPABHEHHIL ¢ AIBYMS
139 | PemeHre cneTeM NHHEHHBIX YPABHEHHH METOIOM CIOMEHHA 3 "f:pcmc"“”'““' .
140 | Pemenne cHeTeM MHHSHHBIX YPABHEHHI METOIOM CIOKEHHA Cmpotme rpadmx TUHERHOTO YDABHEHHS C JIRYMS NepeMeHLIMH. Pe-
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PetneHie crcTeM JIHHEHHBIX )"DaBHCHHﬁ METOLONM CIIORCHHA

IaTh CHCTCMbI JIBYX JIHHEHHRBIX VYPaBHCH Hi © JBYMA NCPCMCHHBIMH,

142 | PenieHne 3a/1a4 € OMOLIBK) CHCTEM JIHHEHHBIX YPABHEHHIT Peiyams TEKCTOBBIC 331241, B KOTOPLIX CHCTEME ABYX JIMHCHHBIX YPaB-
143 | Pemenue 3a1au ¢ NOMOLIBLIO CHCTEM JHUEHHBIX ypaBHeHHi HCHHMH C JIBYMA NEPEMEHHBIMI ABIACTCH MATEMATHHECKOH MOJICIBIO pe-
144 | Pemenie 3a/1a4 ¢ MOMOILBIO CHCTEM JIHHEHHEIX YPaBHeHHi] ANBHOTO NPOIECCa, H HHTEPIPETHPOBATS PESYILTAT PEIICHUS CHCTEMBI
145 PenicHue 3a/1a4 ¢ NOMOLIBI) CHCTEM JTHHCHHEIX YPABHCHHIT
146 | [lopTopenne 1 cucTeMaTHIANNA Vie0HOro MaTepHasia.
147 | Konmponbhas paGora No 10 «CHcTeMbl NHHCHHBIX ypaRHE-
HHi ¢ JIBYMS NepeMEHHBIMH»
_ I'nasa 4 (2eomempus) OKpyxnocTL H KpyT. ['eoMeTpuyieckne nocrpoenus 16 uacos
148 | l'eomerpuueckoe MecTo ToUeK. OKPYHHOCTD H KPYT [oscugmp, YTO TAKOE 301448 HA [OCTPOSHHE; IEOMETPHUECKOE MECTO
149 | ['comerpuucckoe Mecto Touek. OKpyKHOCTE H Kpyr toyek (ITMT). Hpusoants npumeps: TMT,
150 | Hekoropsle ceoiicTea okpykHoCTH, KacaTennnada k OKpyMx- Hzo0paxeans Ha PUCYHKAX OKPYAHOCTL M €€ 2/1eMEHTBI; KACATENBHYIO
HOCTH K OKPY/KHOCTH; OKPYKHOCTh, BITHCAHHYIO B TPEYTOJIBHHEK, H OKDP Y7~
151 | Hekotopele ceoiicTsa okpyskHocTH. KacatensHas K Okpy»x- HOCTB, OMHCAHHYID OK0M0 Hero, ONHCHLIBATE B3AMMHOE PACHONOKEHHE
HOCTH OKPYRHOCTH W NPSMO.
152 | Hexotoprie croficTra OKpYIKHOCTH, KacaTensHaa K OKpy#- | @opryauposants:
HOCTH OnpedeseHls; DKPYKHOCTH, KPYTa, HX 3IeMEHTOR, KacaTelIhHOM K
153 | Onucanuag v BIHCAHHAS OKPYAHOCTH TPEYTDIbHHKA | OKPYAKHOCTH; OKPYAHOCTH, OMHCANHOM OKOIO TPEYTONEHHKA, OKPYHK-
154 | Onncansas | BIHCAHHAA OKPYAHOCTH TPEYTOILHHKA HOCTH, BIUCAHHOK B TPEYIO/ILHHIG
155 | Onncanuas u BnycanHas OKPY/KHOCTH TPEYTONLHHKA | caodicmeq; CePe/IMHHOTO NepPreHAUKYIpa kak ['MT; SHccekTpHCE! yria
156 | 3aaaun na noctpoenne xak ['MT; kacaresnbHOM K OKPYKHOCTH; IHAMETPA H XOP/LL; TOMKH T1&-
157 | 3azaun na nocrpoene pecedenns cepeHHHLIX NepleHMKYIIpoB CTOPOH TPEYTOILHHKA; TOY-
1% | Banamica ncc:rpoerme | Ki nepeceveHHA OHCCEKTPHE YIIIOB TPEYTOIBHHKA;
159 | Meto reoMeTpHYECKHX MECT TOYEK B 38/1a4aX Ha HocTpoe- BOHARI R SaTEBHON.
fifs Horaasisams: TEOPEMbL O CEPEIAHHHOM NEPNEHIMKYIApe H GHCcerTpHce
160 | MeTon reomMeTpiuecksx MecT TOUEK B 33IaUaX Ha DOCTPOS- | yrna xax I'MT; o ceolicteax kacatesibiol; 00 OKpy#mHOCTH, BHCAHHOH
B TPEYTONBHUK, ONHCAHHOI OKOJI0 TPEYrOMbHUKA], HPUFHAKY KACATENb-
HHE 5
HOH.
161 | MeTo reoMeTpHYMECKHX MECT TOYSK B 33Ja4ax Ha MocTpos- )
Hiie Peiamn 0cHOBHBIC 3871841 HA [IOCTPOCHHE: TIOCTPOCHHE YINA, PABHOTO
JAHHOMY, NOCTPOCHUE CepeJIHHHOTD NEPeH IHKYIApa JaHHOrO OTpes-
162 | TorTopedne 1 cucTeMaTHIALAA YIeOHOro MaTepHaia Y Y P = pe/ = PUREHIEY IR L pe
| Ka: NOCTPOSHHE NPAMOH, TPOXoaamed Yepes TaHHyo TOUKY H HEpieH-
163 | Kourpoaenas padora Ne 4 «OKpy#U0CTE 0 Kpyr. ['eomer-

PHHECKHE TOCTPOCHHAN

JIMKYASPHOR JAHHOT NPAMOIL; NOCTPOEHHE DHCCEKTPHUCH TAHHOTD YIiia;
TOCTPOSHHE TPEYroNbLHHKA 110 IBYM CTOPOHAM H ¥TIIY MEXIY HUMH; Mo
CTOPOHE H JIBYM NPHISKAIMM K Hell yriam. Pewars 3a1a4u Ha nocTpo-
eHre MeTomom ['MT.

Cmpotme TPEYTOIBHHK N0 TPEM CTOPOHAM.

Pewams 3a1a4n Ha BRIYHCIICHHE, I0KA3ATEIBCTRBO H NOCTPOCHIE




nﬂBT]JEHI‘IIZ H CHCTEMATH3alHA Y4elHoT0 MATEpHA A 7 wacosn

164 TpeyronbHukH 2
165 Paznoxenute Ha MOOKHTENH
166 DPYHKLHH.
167 [lapaniciibHEIC NPAMEIC.
168 Hrorosas kontponbHan pabora
169 Hrorosas KoHTpOIIbHAA paboTa 1
170 AHATHN? HTOTOBOH KOHTPOTEHOH paboTE!
Maremartuga. 8 giaace
5 uacoe B Heaeo, Bcero 170 uacos
Ho- Coflepanue yucbHoro Koom- XapakTepHCTHEA OCHOBHBIX BH0B [CATCIBHOCTH YUCHMKA
Mep MaTepHana YECTRO (na yporue yuebunx aeiicTruii)
YpoKa 4acoH
Beojanoe nosropenne 3 yaca
| [TorToperne kypea 7 knacca 1
2 [loeTopenne Kypca 7 Knacca 1
3 Bxoauas konTpoasHas pabora ]

Pannonanbhsie npobu

Inaea 1 Pamnonansurie Beipakenns 44 uaca (mepswie 27 uacon)

2

Pacnoanasams ugnsie PaLHOHANLHBIE BBIPAMEHHA, ,ElpOGHLIE paLHo-

PauronaibHbie apoin

HAJILHBIC BRIPAAKEHHH, IPHBOAHTE NPHMEPE] TAKHX Bmpameﬂnii‘

OcHOBHOE CROMCTRO PALMOHANIBHOH Jpodu

Dopayauposami:

OcuoBHOE CBOHCTBO PALHOHAILHOH ApOOH

OH,!’JE(')E.’,'IEHHH.' PALHOHATBHOTO BBIDAKEHHA, JOTTYCTHMbIX FHAHEHHI

OcHoBHOE CBOHCTRO PallMOHAIBHOH JIpobH

HEPEMCHHO ﬁ, TOMACCTECHHO PABHBIX Bl:lpa)KCHHﬁ., TOMACCTEL, paB-

CnosxeHne ¥ BEIMHTAHHE PpanHOHAILHEIX npoﬁeﬁ € OJHHAKO-
BEIMH 3HAMEHATSIAMH

HOCHIABHRIX }-"p'dBHEHHﬁ, PANHOHANEHOTD YPEABHEHHA, CTENMCHWUC HYIE-
BbIM MOKAZATENEM, CTENEHH C HEbiM OTPHUATENLHLIM MMOKA3ZATEIEM,

Croxenne H BBIMHTAHHE PAlHOHANBHEIX Apoleii ¢ oaMHaKo-
BREIMH 3HAMEHATENAMM _

CHoXeHHE M BLIUNTAHHE PALMOHANBHEX Apobei ¢ 01uHaKo-
BLIMH 3HAMEHATENAMH

CTAHJIAPTHOTO BH/A YHCIIE, 0DPAaTHOM NPONopIHOHAILHOCTH;
ceoticmea. OCHOBHOE CEOICTRO palHoHAILHOI 1po0Hu, crolicTRa cTe-

z k
[EHH € HEThIM NOKA3ATEIEM, YPABHEHHH, fbyHKllHH Fmy
X

Croxenne 1 BEIMHTAHUE PALMOHAIBHBIX Apoheii ¢ pasHbIMH
3HAMEHATEIAMH

npasuaa” CNeKeHA, BLIMHTAOHA, YMHOMCHHA, JCNCHHA z[poﬁeii, BO3-
BeJIEHUH [IPOOH B CTENEHE;

Clo#eHHE W BBIYHTAHHE PalHOHAIBHEIX ,upoﬁcﬁ C pazHBIMH
FHAMEHATEIAMM

Velao6He paBeHcTBa ApobH HYTIO.
Horazieamn cOHCTRA CTENEHM C LELIM OKAIATEIEM.

CrnoseHHe ¥ BEIYHTAHHE PALHOHATBHEIX Tpodeil ¢ pa3HbIMK

FHAMEHATLIIAMH

Onucoisams TPAPHICCKHH METO PEUICHHA YPaBHEHHIT ¢ OIHOI ne-

PEMEHHOH.




15 | Crosenne v BEIMHTAHHE PALMOHMIBHEIX AP0OeH ¢ pasHbIMH [lpumenamp OCHOBHOE CBOMCTBO PallMOHANBHOH ApodH /1714 cokpa-
FHAMEHATEIIMH utenns # npeodpasopanus apobeit. [lpusoants 1podu k HoBOMY
l6 | CnomeHue M BEIYHTAHME PALMOHANLHEIX JPo0CH ¢ pazHbiMH (0Dmemy) sHamMenaremo. Haxonurs cymmy, pasHOCTh, NPOH3IBE/LE-
SHAMEHATEIISIMU HHEH "acTHOe apobeii. BeimonHaTe ToXICCTBeHHBIC TpeofpasosaHis
17 | Cromenne ¥ BEIMHTAHHE PALHOHATLHEIX npoﬁeﬁ C pa3HbIMH PALHOHATLHEIX BRIPAKEHHH,
FHAMEHATEISIMH Peutame YPaBHEHHS C NEPEMEHHOH B 3HAMEHATENE ApoDN.
18 K(}H'Tpoﬂbﬂaﬂ paﬁUTa No | «OcHOBHOE CBOICTED paLHoHAb- 1 ”PIUUEHHMB CROMCTRA CTENEHM C HENIBIM NOKAZATeIeM JI1sl llpeoﬁpa-
Hoil gpobu. CromeHHe H BRIYHTAHKE PALHOHANLHLIX Jpobeiis IOBANIS BLIPAKCHIIA.
19 | YMuomkenne v ienende paimoHaisuex apodeii. Bossenenne 4 Janucu 6amey YNCHA B CTAHIAPTHOM BHJIE,
b b i il — Brinoanams noctpoeHue u uteHue rpadura Gynrimun v = E
20 | ¥YMHOKEHHE U JeNeHHe PAIHOHAILHEIX Ipodei. Bossenenue X
PalHOHAIBHON JIpodH B CTENCHB
21 VMHOKESHHEE U AC/ICHHE PAIHOHANEHEIX Apodeit. Bozpexcnne
| pauHoHANLHOM APOOH B CTeleHb R
22 VMHOKEHHE W ISNEHHE PAllHOHANLEHEIX apodeii. Boipeneane
) PAHOHATBHOH NPOOH B CTENEHD
23 | TowjiecTBeHHbIE IPE0GPA30BAHHS PAIMOHAIEHEIX BEDAKEHHI 7
24 | TowaecTBeHHBIC TPcoOpa30BaHNs PAMOHAIBHBIX BEIPAKCHHIT
25 | ToxaecteeHHbIC MpeoGpasoBaHus PaliHOHAIBHEIX BRIPAKCHHIT
26 | ToxnecTeenHBle MPpeodpasopanisd paIHOHATBHEX BRIPAKEHHH
27 | TompecrrerHbie Mpendpa3oBaHis PAITHOHLIBHBIX BRIPAHKEHH
28 | TomnecTeeHHbIE Mpeobpa3oBaHNA PAIIMOHATBHBIX BBIPAKCHHIT
29 | ToskaecTBeHHbIe Tpeodpasopans PAHOHAIBHBIX BLIpAKeHU
30 | Konrponbhas padora Ne 2 « YMHOMEHHE H JICICHHE PAIHO- 1
HasbHBIX Jpobeii. ToswnecTseHHbIC NpeobpasoBaHus palHo-
HAJILHBIX BIDAKEHH Y B - -
Taasa 1 (zeomempusn) Yerbipéxyroibankn 22 yaca
31 | YeTwpéXyTONBHHK H €r0 3ICMEHTEI Hoacnamep, 4To Takoe 4eTRIPEXYroabHHK. OMHCHIBATE 3JICMEHTEL Ye-
32 | HerslpEXyroJibHHK H €ro IeMEeHThI THIPEX YTONIBHHKA.
33 | Mapamenorpamm. CBOHCTBA napaiienorpavma Pacnosnasamp BUNYKIBIC H HEBLIYKILIC YeTRIPEXYTONBHHKH,
14 I'[a.paqn_cnprpamm, CpolicTea MapaUIe 10T paMma Hzofpaxcams v HAXOONTE HA PHCYHKAX YETHPEXYTONBHHKN PAIHBIX
33 [Tpu3HaKy napannenorpaMma BIJIOB M HX 3JIEMCHTHL.
36 | [lpusHaky mapamienorpaMma 2 Dapyyauposams:
37 | Mpamoyroashm 2 onpedeieHus . NApaIIe0rpaMMa, BRICOThI NAPATICIOrpaMMa; nps-
3% | [IpamMoyronssng 7 MOYTOIBHUKA, poMOa, Keajapara; cpt:m:lcﬁ JIHHHH TPEYTOILHHKA:
39 | Ponb 2 TPATEIHH, BEICOTE] TPAMCIHA, cpeqHeil THHIH TPATICITHN, HEHTPaTh-




40 | Pomt 2 HOTO YTJId OKPYRHOCTH, BIUCAHHOTO Y14 OKPYAKHOCTH; BIHCAHHOTO
41 Keaspar 1 H OINHCAHHOTO YETBIPEXYTOJILHHKA]
42 | Koutpoaenas paborta No 3 «llapannenorpams u ero BHIBLD 1 CROUCMEd. TAPLIIEIOrPaMMa, IIPAMOYTOIhHUKA, poMOa, KBajpaTa,
43 Cp{gﬂ]mﬂ JIHHHA TPEYT OBHHKA 1 CPEHNX JIHHHI TPCYTJIBHHKA H TPANCIHH, BITHCAHHOTO YIia, BIIH-
44 | Tparicuus 4 CAHHOTO H OTIHCAHHOT'O YETHIPEXYIOIBHHKA,
45 | Tpameuns APUSHAKN TIAPALIETOT PAMMA, TPAMOYTOIbHIKA, poMOa, BIHCAHHOTO
46 | Tpancius 2 H OIHCAHHOTO HETRIPEXYIOJIBHHKA.
47 | Tpanenus 2 ;.'Iom_ﬂ:mamb: TEOPCMEL 0 GYMUCVTI0E YCTRIPEXYTONLHHKA, O Tpa-
48 | Llenrpansieie W BIHCAHHBIR VTG 1 ALYCHOH MEPE BNMCAHHOrO YIIa, O CBOHCTRAX M NPHIHAKAX naparie-
49 | LICHTPA/IbHbIC W BIHCAHHBIC YIJIbl JIOTPaMMA, MPAMOYTONLHEKA, poMOa, BIHCANHOND I OIMHCAHHOTO e~
50 | Boucannble B OMHCAHHBIE YETHIPEXYTOILHHKH e il 2
51 BrHCAHHBIC H ONHCANNBIE YeTHIPEX YTONLHUKH Hpuntensins HayueHHEIE OMpeIeIeH s, CBOHCTEA H IPUIHAKA K pe-
52 KonrtponbHas padora Ne 4 «CpeiaHas IMHUS TPEYIOJIbHUKA. HICHIID AR
Tpaneuns. BnucaHHbIC 1 ONHCAHHBIC HCTBIPEX YTONBHHKH :
Iiasa 1 Pannonaasnsie Beipakenus 44 yaca (noeneanue 17 wacon)

53 | PaBHOCHIIbHBIE YpaBHEHHA, PallHOHAILHEIE YPABHEHHA. 3
54 | ParHocwibHeie ypapHenus. PaunonansHbie ypaHenus,
55 | PaBnocumbuble ypaBHenusa. Panuonaneheie ypaBHenus. Tect

Ne 1 «Peienne pauHoHaibHbIX YpasHeHHH»
56 | CreneHb € LebiM OTPHUATEILHBIM [OKA3ATENEM
57 | Crenesb ¢ LeNBIM OTPHUATENLHBIM MOKA3ATEIEM
58 | Crenetb ¢ LeIbIM OTPHUATENLHBIM TIOKAIATEIEM
59 | CreneHs © LeIbIM OTPHUATEILHBIM [I0OKA3aTEICM 4
60 | CpolicTBa CTENEHN C LIETBIM MOKA3ATENSM.
6l CROMCTBA CTEIEHW C LEIBIM MOKA3aTeICM.
62 CRofCTRA CTETEHA ¢ TIETTLIM NOKATATEICM.
63 CrolicTBa CTCITCHH ¢ HEIBIM MOKAATCICM.
64 | CpoiicTBa cTeNeHH ¢ LedbiM nokasarejieM. Teer Ne 2 «Crernens 5

€ UEIBIM TOKAZATEICMY
L DyHKIMA ¥ = % u eé rpaux 1
66 koo

Dynkimsg y = = u eé rpapnr
67

DyHKIMA Y = k u e rpadux
X




68

k
Dyurmug y = — 1 eé rpaduk
x

69 | Kowrrponbuas pabora No 5 «Pannonansusie ypasucnus. Cre- 1
[IEHL C UEJILIM OTPHLATENRHAIM MOKA3ATEIEMM
laaea 2 (ceomempusn) Nogodne Tpeyroabinkos 16 yacos
Ju Pe)
70 Teopema haneca. Teopema 0 NPONMOPLHHOHAIBHBIX 3KAX Dopruvauposane:
P P panop TR P
7l Teopema daneca. Teopema 0 MPONOPHHOHANEHEIX OTPEIKAX onpedererue NoTOOHBIX TPEYTOIBHUKOB;
7 | Teopema Paneca. Teopema 0 TPONOPHHOHATEHEIX 0TPE3RAX cgolicmed: MCAMAH TPEYTOILHHKA, DHCCCKTPHCE! TPCYTONBLHUKA, [e-
73 Teopema ®aneca. Teopema 0 NPONOPLHOHATBHBIX OTPE3KAX PECeRaMXCH XOP/1, KACATEIRHOM 1 Ceryei;
74 | Teopema dameca. Teopema 0 IpONOPUHOHATEHLIX 0TPE3KaX ApHEHAKN TOAO0OHSA TPEYTOTLHHKOB.
75 | Teopema Paneca. Teopema 0 NpOnopUHOHATLHBIX OTPE3KAX 6 LHoxazsreams: }
76 | TlonoBHuie TpeyroabHukn 1 meopemst: thaneca, 0 MPONOPLUHOHATLHEIX 0TPeIKaX, O croiicTBax
77 | lleppuiii npyusHak Nofo0Hs TPEYTOJLHHKOB 5 MGIMAN IO MOhHARD,, OHCCEKTPHCE TPEYTOMLHHKA;
78 | TepBblii NpH3HaK 1010013 TPEYIOALIHKOR cgoicmea: IEPECeKAIONMINXCH XOPI, KacaTe/lbHOH u cexymeil;
79 | Tlepmuiii mpu3HaK Mo0BMS TPEYFOALHHKOR ApuzHaKy T0I001UA TPeYTOIbHHKOB, )
80 ﬂepsuﬁ [PH3HAK ['101106142 TPEVIOILHHKOB ”pmremum; HIYHEHHBIC ONPEAC/ICHHA, CBOMCTBEA W NPH3IHAKH K pe-
81 [Tepeblii mpH3HaK N0100H TPEYTOABHHKOB SRR SaET
82 | Bropoii u Tpetnii npu3naki nogoSHs TPeyToILHHKOB 3
83 Bropoii u TpeTnii npu3sHaky noJo0HA TPEYroibHHKOR 1
84 | Bropoii n Tperuii npu3Hakd no 001 TPeyro/ibHHKOR
85 | Kontponpnas pabora Ne 6 «Teopema daneca. [lonoGue tpe-
YIOMBHHKOB
Iaea 2 (arceopa) Keaaparabsie kopan. JleiicTBTe/ibHbie 9Hcaa 25 wacos
86 | dyukims v=x 1 eé rpadux 3 Onicwlaams: TTOHATHE MHOJKECTEA, MIEMEHTA MHOMKECTBA, CIOCO0L!
p.L P
87 | ®ymxumsa y= x° u eé rpadux 3JIAHNSA MHOKECTB, MHOMKECTRO HATYPAILHEIX THCEN, MHOKECTRO
88 | Myukuug y= x7 u eé rpadmx LIETLIX YHCET, MHOMKECTBO PALHOHATLHBIX QHCEN, MHOIKECTBO Jei-
89 | Keaspatnsie kopun. ApHipMerHiecknii kpaapaThslii Kopens 3 CTBUTE/ILHBIX HHCE/ H CBA3ZH MEHILY DTHMU HHMCI0BBIMH MHOKECTBA-
90 | Keagpatusie kopis. ApudMeTHuecknii KBaapaTHeIl KOpeHh MH; CBA3h MCKIY OCCKOHCUHBLIMH JECATHYHEIMH TPODSAMH H PALHO-
91 KsajpaTheie kKopHH. ApuihmerHycckui KBaapaTHblil KOpeHb HAILHBIMH, HPPALHOHATLHBIMH HHCIAMH. _
92 | MHOQMKECTBO H ero 2/1eMeHTHl 2 Pacnosnasame palnonaneHbIe H HPPALHOHATLHLIE Yncha, [pHso-
093 | MHOKECTRO H €0 MIEMEeHTHI JMTh NPUMEPEI PALMOHATBHBIX YHCENT H HPPAUHOHAIbHBIX YHCEN.
94 | TTonMuoskecTBO. ONEpAIHH HAT MHOKECTBAMH , Janticoigams ¢ noMoipio Gopmys ceoiiersa geficTsuii ¢ aeifcreu-
95 | MonMuowectso. Ouepamm HAL MHOKECTBAMH P ITEHRIMIA eI,
96 | Uncnoreie MHOWECTRA 2 Popmyauposanmb:
97 | OHchGBER b HoRkecTad onpedencia; KBaAPATHOTO KOPHA W3 qHeaa, apufiMerHueckoro
'98 T P KBA/APATHOIO KOPHA H3 HUCIA, PABHBIX MHOKECTR, NOAMHOKECTBA,




99 | CroiicTea apnMETHYECKOr0 KBAIPATHOID KOPHA NECPECEYCHHA MHOKECTR, 00BCIIHHEHHA MHOMKECTR;
100 | Cpoiicrea apuMeTHUSCKOr0 KBAJIPATHOIO KOPHS ceoticmea. PyHKUHE ¥ = X2, apHOMETHYECKOTO KBAIPATHOTO KOPHS,
101 | CroiicTBa apidMETHYECKOT0 KBAAPATHOTO KOPHS Qynkmun y= e
102 | ToxaecTBeHnbIe Mpeo0pasoBatua BLIPAKEHHH, COIEPalIHX 5 JlOKa3bIBATS CBOCTBA APHOMETHUECKOTO KBALPATHONO KOPHSL.
KBaIPaTHBIE KOPHH . . -
103 | TosaecTReHHBIE IPEOOPA30BAHMS BBHIPAKEHHIT, COIEPARALIHX Cinpoiis Epaijamcw dpymicids o= x"u} o
KBapaTILIE KODHH Hptsmenstims NOHATHE APHHMETHYECKOTD KBAINPATHOrO KOPHS IS
104 | TosaecTBennbie npeo0pasoBams BLIPAKEHHI, COLEPKALIMX BBIMHCCHHA 3HAYCHUH BHPAKCHHIH.
KBAPATHBIE KODHH Ynpowamp sripanenns, colepxaniie apudMeTHIecKue KRA/IPATHEIE
105 | Tos/iecTRCHHEIE IPEOOPATORAHNS BRIPAKEHUIL, COJCPAAILIX KkopuH. Pemate ypapnenns. CpaBHHBATE 3HAUEHHS BRIpRKeHHH, BLi-
KBAAPATHEIC KOPHH NOJIHATE NPe0DpasoBaHNE BRIPAKEHHIT ¢ IPHMEHEHHEM BBIHECEHHA
106 | TokiecTeeHHbIE npeodpasoBaHus BEIPLKEHHIT, COIepAKALINK DMCHORUTCIIE S =0 AR T P B OCE PN M QT AR
KBAAPATHHIE KOPHH KopH:. BoInoanats ocBobo#IeHHE OT HPPALHOHALHOCTH B 3HAME-
07 | @ R —— HaTene Apodi, aHAMN: cOOTHOMICHHH MEEKIY THCIOBLRIME MHOKE-
YHKHMA ¥ = V& i &€ rpadmn. CTBAMM 1 MX IIEMEHTAMIT
108 DyuKIHg y = \K 1 eé rpaduk.
109 Dyukius y = J; u eé rpadmk. Teer Ne 3 «Keanpatumiii ko- 3
PEHB
110 | Konponsuas pabora No 7 « Keajgparusie Kopan» 1
I'naga 3 (2eomempun) Pelnenne npaMOyYroJibHBIX TPeYroibLHNKoR 14 yacor
111 | Merpuueckne COOTHOWEHHA B IPAMOYIOILHOM TPEYTOJILHHKES
112 | Teopema [Muaropa.
113 | Teopema [Indaropa.
114 | Teopema lludaropa.
115 | Teopema IMudaropa.
116 | Teopema [ndaropa. Tecm «Teopema lughazapar 1
117 | Kontponsnas pabora Ne 8 «MeTprucckue COOTHOMICHHS B 5
_____| npamoyrosbHowm Tpeyroabhuke. Teopema ITndaropar» o
118 | Tpurosnomerprueckue GyHKIHH OCTPOre YIUIA NPSMOYIOiEHO- 1
0 TPEYroNbHUKA
119 | Tpuronomerpuuecsne GyHKIME OCTPOTO YIJIA IPAMOYIOILHO- 3
0 TPEYTOJLHIKA
120 | TpuroHosmerpHdeckue PyHKIHH OCTPOTD YINa NPAMOYIOIEHO- 3
| 0 TpeyroibHHKA _ - :
121 | Pemenne npAMOYTONBHEIX TPEYTOIBHHKOB. 1
122 | PenieHHe NpAMOYTONBHBIX TPEYT0JIbHHKOR.




PencHie NpAMOYTO/IbHBIX TPEYTOIIbHHKOB.

ANBHBIX CI{T}‘BLI,HF]

124 | Konrponbhas pabora Ne 9 «Tpuronomerpiueckue yHKIMM
QCTPOro yria MpAMOoyIoILHONo TPEyronkHuka. PelucHie nps-
MOYTO/TEHBIX TPEYTOABHHKORY
Irasa 3 {ancedpa) KpanpaTnnie ypasuenns 26 uacos
125 | KeazgpaTHele yparHenus. Pellienne HeNONHEIX KB/ {PaTHEIX 3 Pacnosrasams W IPHBOAHTE NPUMEPL] KBAIPATHRIX ypaBHEHHH pai-
ypaBHeHMi JNYHBIX BHIO0B (NONHBIX, HEMOIHBIX, TPHBEACHHBIX ), KBAIPATHBIX
126 | KagpaTusie ypasuenns. Pemense HeOMHMEIX KBAIPATHEIX TPEXUIICHOR.
YpasHeHHii Ontichicams B 0DILIEM BHIE PELICHHE HEMOMHEIX KBAPATHRIX Ypas-
127 | Keagparhsie ypagsenus. PenicHne HenmosIHBIX KBafIpaTHBIX HEeHHil.
VpARHEHHI Dopyyauposans:
128 | dbopuMyiia KOpHEH KBaJIPATHOIO YPABHEHHH 4 onpederenusn; YPABHEHNA MEPBOH CTENEHH, KBAAPATHOrO YPaBHEHH:A,
129 chpM}'ﬂa Kopﬂeﬁ KBagpaTHOIO YpaBHCHUA KBagpaTHOO Tpi:'xtmcﬂa, JHCKPHMHHAHTA KBAIPATHOT'O YPABHCHHA H
130 d)opmyﬂa KOpHEeH KBaJpaTHOTO YPaBHEHHA KBAJIPATHOI'O TPEX'WIEHA, KOPHA KBAAPATHOIO TPEXWieHa; OuKBal-
131 | dbopmyia kopHeH KBapaTHOTO YpABHEHHA PaTHOLO YDABHCHHA; B
132 | Teopema Buera 3 CROUCINGA KBANPATHOTO TpEXuiiena,
133 | Teopema Bucra meopesy Buera n obparnylo eif Teopemy.
134 TCGpEMaBHCTa Janucwisans n 1oKasbiBaTh Gopmyny :copﬂcﬁ KBA/IPaTHOI' O YPaBHe-
135 | Kontpoaenas pabora No 10 «Keanparusie ypaeaenus. Teope- 1 . FICSIRIOBATY, SO/ReGTR0 KOprR KHRADAIHOLO YIABMGEAE B
i Bt 3ABHCHMOCTH OT 3HAKa Cro AHCKPHMHHAHTA,
136 | Keanpatisi tpéxiwen 3 Hoxkazsieants meope.bi: Buera (npaMyro n oﬁpam)vrm), 0 PazNoKe-
137 | Keagpatnsiii tpéxwien HHH KBA[IPATHOTO TPEX'ICHA Ha MEOKHTENH, O CBONCTEE KBaJIPATHO-
138 | Keanpamusil Tpéxaen ro TPEXHICHA C OTPUUATCILHAIM JMCKPHMIHAHTOM.
139 | Pemenne ypasueHmui, CBOIAMIMXCA K KBAAPATHLIM ypaBHEHH- OHMHGM?& A T S A R BN A s
e, ypaBHeHHil. §
140 | Pemenne ypasHeHui, CBOISMIINXCH K KBAJIPATHBIM YPaBHEHN- HER0RAH Bopen Essifyariin L S Upe:
= ? MEHATE TeopeMy Buera u 96pamy1o eii TeopeMy. BelnmoaHate pas-
= TOKCHHE KBAJpaTHOTO TPpéxuneHa Ha MuoxnTenn. HaxonnTs kopan
141 | Pemenne ypasHeHuH, CROJAINXCA K KBAZAPATHBIM YPABHEHH- ypaBHeHHH, KOTOPHIE CBOJIAITCA K KBAPATHHM. COCTABIATH KBAPAT-
2L - HBIC YPABHEHHA H YPABHEHHA, CBOAAIIHMECA K KBAAPATHLIM, ABIAI0-
2 aP:mCHHC Uit Bek e R UHECH MATEMATHYECKHMH MOIETAMH PEATbHbIX CHTYaINi
143 | Pemenye ypaBHEHHH, CBOISIIMXCA K KBAJPATHLIM YPABHCHU- b
am. Tecr Ne 4 «KpajparHele ypaBHeHHA»
144 | PauponanpHble YPaBHEHHS KAK MATEMATHUYECKHE MOJIEIH pe- 6
ANBHBIX CHTYamHii
145 | PausoHanbHele YPARHEHHA KAK MATEMaTHYECKHE MOJIEIH pe-




146

PaiHoHAIBHBIC YPABHEHNS KAK MATEMATHHECKHE MOJICIH pe-
ANBHBIX CHTYAIHH

147 | PAlMOHANBHEIC YPABHCHIS KAK MATCMATHYCCKHE MOJICIIH pe- ‘
| aneHBIX CHTYaLii
148 | Pansonanbuble ypapHeHHs Kak MATEMATHISCKHE MOJETH pe- ‘
AILHEBIX CHTYALMI
149 | PauponaibHbie YpasHeH!s Kak MATEMaTHUCCKHE MOJETH pe- ‘
ABHBIX CHTYALMI
150 | Konrponsnas padora Ne 11 «KsagpaTusiii Tpexqnen. Penienie 1
ypaBHeHHH, CBOIAMNXCA K KBaApaTHeIM ypapHenman. Pemre-
HHE 33134 ¢ OMOLLBLIO PALHOHAILHbIX YPaBHEHHIT»
Liraga 4 (2eomempus) Muoroyroabunkn. [nomans Mmuoroyroiasnnka 10 yacos
151 | MuoroyroabHuKH 1 i
152 | [onaTne naomai MHOTOYroisEIKa, [110mais npavMoyrois- 1
HHKR
153 [Tnomans napannenorpavmma 1
154 | Ilnomans napaiienorpamMa 1
155 | Tlnomanns TpeyronbHika 1
156 | Ilnomaas TpeyroasHuKa 1 [
157 | [Inomans Tpaneuuu 1
158 | TTnowaas Tpaneuuu 1 |
159 | IMnomans tpanetun 1
160 | Kourpoabnas padora No 12 «Muoroyronsnuku, [Liomans 1
MHOTOYTOJIBHHKaY
HoeTopenue H cueremaTusanuy yuedHoro marepuana 8 uacos
161 PauHonanbHEIe BRIPAKEHHA 1 |
162 | Ksaaparnbie ypaBHCHHA 1 [
163 PelieHie npaMOyTroabHLIX TPEYTOIEHHKOR 1 |
164 | Keaaparubie KopHu 1 I
165 | TlopoGue TpeyroibHHKOB 1
166 | HtoroBas KoHTponbHas paboTa 1
167 | Miorosas kontponsHas pabora 1
168 | AHanui HToroBoil KOHTPOJIbHOH padoThl ]




MaremarTuka. 9 Kiace
5 yacos B neaemo, scero 170

Haca

Cosepiranue yaednoro Marepuaia L | XapakTepmcTHKa OCHOBHBLIX BH/IOB JICHTCALHOCTH
g ? 7| yuennka (na ypoBue yaedubIX neiicTBuii)
= g g
2 2 5
Hepasencra 21 B
1 YHcnoBLie HepaBeHCTRA 1 Pacnosnasams W NPHBOANTE TIPHMEPh! YHCIOBLIX Hepa-
2 YHCIIOBbIC HEpABCHCTBA 1 BEHCTB, HEPABCHCTB € TNCPEMEHHBIMH, [THHEITHbIX HEpa-
3 YHCI0BbBIE HEPABEHCTEA 1 BEHCTB C OJLHO NePEMCHHOIL, IBOHHBIX HEPABCHCTR.
4 OcHOBHbIE CBOJICTBA YHCAOBBIX HEPABEHCTH | DPopuyruposams.:
5 OCHOBHBIE CBOHCTBA HHCIOBLIX HCPABEHCTR 1 onpederenita; CPABHCHHA JIBYX YHCEN, PEIICHHA HEPa-
6 CnoskeHue H YMHOMCHHE YHCIOBRIX HepaseHcTB. (MeHHBAHHE 3HAYCHHA BEI- | | BEHCTBA C OJIHOA [MEPeMEHHOI, PABHOCIERGHEL: Hepd-
paTKEHHHA BEHCTB, PCIICHHA CHCTEMBI HEPABCHCTB ¢ OHOH mepe-
) CnoseHie H yMHOMCHHE YMCI0BRIX HepaseneTs. OleHHBaHHE 3HauYeHHs Bbl- | | MeH]mﬁ.- obnacTi onpejenen s BLPAKEHHS;
pakeHis CEOHCMEq THCTIOBEIN HEPABSHCTE, CIOMEHHA H YMHOMKe-
8 Cnosenne 1 YMHOMEHHE THCI0BBIX HepapeHcTs. OUEHHBAHNE 3HAMEHUA BHI- | | 1 HHC BRI HEDAHOSTH
payKcHHs Hoxazsieamn: CBOHCTBA YHCIOBLIX HEPABEHCTE, TEOPEME]
9 HepaseHCTBaC 0AHONTIEpEMEHHOH I O CTOCHHI I YMHOKCHIH "IHCIIOBBIX HEPABEHCTD.
10 | Perenye HEPABEHCTB C OJIHOI NEPEMEHHOIT. HCI0BbIE IPOMEKYTKI [(1___|/#essins SONBRIE HepaNccTRa. JUIGHBATS DBICHA
11 Pericnne HepaseHeTs ¢ os1HOI nepemennoii. Yncnoseie npoMekyTKi 1 HEPHREIGTE: AR CHEIRM B AL LI CTOB0ES: LIDOMEAE L
12 | Pelenne HepaBEHCTR ¢ O/1HOM nepeMenHoi. UHCI0RkIE IPOMEKYTKH 1 KOB, OObEAUHEHMR, NEpeceHeHN THOBNE HDOMERYL
13 Pemenye HepapeHCTs ¢ 0HOH NEPeMeHHOi. YHCI0BBIE NPOMEKYTKH 1 L Pcma“f c”fe”?’ HCPH?CH“B g 0*1”0“_ "epmmf"“‘
14| Pemenyie neparcricts ¢ oanoii nepenecimoii. neronsic npomeryTin 1| TR M Rt
15 CHeTeMB! THHEHHBIX HepaBeHCTR ¢ OHOH nepeMenHof 1 ;npomcmyrxup ' i P
16 CHcTeME! MHHeli HEIX HepaBeHCTB ¢ 01HOi NepeMeHHOH 1
17 CHeTeMbl AMHEHHBIX HEPABEHCTB € OIHOI NICPEMEHHOI 1
18 CHeTeMEl THHEHHEIX HEPAREHCTR C OJIHOH NepeMeHHOH 1
19 | CHcTeMBI THHEHHBIX HEpPaBCHCTB C OAHOI NepeMCHHOH 1
20 | Mosropenue u cicreMarTHsals yieGHOTO MaTepHana 1
21 Konmpoasnaa padoma I no mene «Hepagencmaan 1
Pemenue TpeyroibHHKOR 16
22 Crnye, KocHHye, Tanrenc H koranrenc yraa or 0 o 180 1 DopavaLposan;
23 | Cunye, KocHnyc, Tanrenc u kotanrenc yriaa ot 0 o 180° 1 onpederenia; CUHYCcd, KOCHHYCd, TAHTeHcd, KOTaHTeHca
24 Teopema KOCHHYCOB | yrna ot 0 mo 1807




25 Teopema KOCHHYCOR 1 CEOUCIMED CBA3M [LIMH JIHArOHAIEH M CTOPOH napaieno-
26 Teopema KOCHHYCOB 1 rpaMma.
27 Teopema cuiycon 1 @opryauposams W PATHACHATE OCHOBHOE TPHIOHOMET-
28 Teopema cHHYCOB 1 PHYECKOE TOKJACCTBO. BhuMCIaTh 3HAYCHHE TPHTOHO-
29 Teopema cuHyCcOB 1 MeTpHYeckoil (PYHKIHK yrioa 1o IHAYSHHE OJHOH W3 ero
P Y
30 Peienue TpeyroabHHKOB 1 38[IAHHBIX (YHKIHI,
31 PelieHHE TPEYTONbHIKOB 1 Dopyvauposams W 10KAZRIBATE TEOPEMEL: CHHYCOR, KO-
32 Pemenne TpeyronsHEKOR 1 CHHYCOB, CICACTBHS H3 TCOPEMELI KOCHHYCOR H CHIYCOR,
33 | hopmyls! 1 HAXOMEHHS [UTOWATH TPEYTOILHIKA 1 O TGO CAHOF 0 MR OF O YT RN
34 | DopMyasl UIS HAXOW/IEHHS IUIOMAIH TPEYTOJIbHHKA 1 3antceigams W AOKAILIBATE GOPMYILI ANS e
35 | dopMyiel A7 HaXOKASHHS TUTOUIANH TPEYTOILHIKA 1 HEORIB/E, “FHCY DOTRELIR,; PRZHLEOR BUHCAHION I G-
36 | DopMyisl U8 HAX0H/ASHUS IUIOMATH TPEYTOILHIKS 1 ;;HHOH i G L e
37 Koumponsuas paboma 2 no meme «Peuterue mpeyzoinHikoay 1 RRAnE  BEPHERL,  DHPCHRISHIRG:  elRit
H JOpMYIIBI K PELICHHIO 3a/1a4
Krajparuunan pynxums 32
38 | llorTopenHe M paciiipenye cBeaennid o fymxkiun 1 Onuecsigams nonaTne GyHKIMA KaK NPABUIIA, YCTAHARIH-
P! P p ! Y P
39 | llostopenue H paciuipelne cBe/IeHHH O QyHKIHH 1 BAKOILIErO CBA3L MEMKIAY IEMEHTAMH ABYX MHOKECTR.
40 TlorTopeH#e U paciiMpeHue CBEICHHH O hyHKIHK 1 Dapyyauposams:
41 CpoficTBa hyHKIHH 1 onpederenus; HYAS QYHKLHH; [IPOMEKYTKOB 3HAKOIO-
42 CroiicTa yHKLHH 1 CTOAHCTBA (QYHKIHIE; (QYHKIHH, Bo3pacTatomei (yOuisa-
43 | CroiicTsa diynkimm 1 IOMIEH) HA MHOMKECTRE; KBAAPATHYHOIH ynkumn; Kean-
44 | Kax nocrpouts rpadux GpyHKUMK ¥ = Af{x), ecan m3pected rpaduk dyukmm | 1 PaTHOTO HCPABCHCTBA,
v = fix) CEOUCINGA KBAAPATHIHOH (hyHKIMN;
45 | Kak nocrpours rpathux diyHkimK y = Af{x), ecin ussected rpatuk diynkipm | | APaaLAT. TOCTPOCHER r_pac’pl{an Gynkunii ¢ noMoLbo
v = fix) npeedpasosaHiil Buaa fix) — fix)+a;
46 |Kak  nocrponts  rpapmxkn  dymkmmii oy = fix) o+ b1 J&) — fix + @): fix) — Kfix).
Hy = fix + a), eciu m3BecTen rpaduK GYHKIHK ¥ = fx) Cmpoums rpapurn QyHKIHIA ¢ noMons npeodpasora-
47 | Kax TOCTPOHTH rpapuxkn  dyHRIME P = fix) + bl o 3"33{“‘) —+J _(17+ %
My = fix + a), ecnu u3gecteH rpaduk GvHKLHKM ¥ = (%) ﬂ"xJ —fx+a) fix) = Kiz).
48 | Kax MOCTPOHTE rpadukn  Qynkmai p - fy + b1 Cmpoumse Tpaduk ksagpathanoii Gy, Io rpaduxy
my = f{x + a), ecnn u3BecTeH rpaduK GYHKIIH ¥ = fix) KBAZPaTHIHON (YHKIHHI OMNCHBATE ef CBOHCTBA.
49 |Kak  noctpouts  rpadukn  QyHKumi 5 = g+ b1 Onuecvteams CXeMATHIHOE PACTIONOKEHHE napabossl OT-
By = flx + a), ecnn wiecter rpadik GYHKIHK ¥ = fx) o HOCHTEIbHO OCH abCHHCC B 3aBHCHMOCTH OT 3HAKA CTap-
20 KBa,uiJaTHqHa;f ti))"HKIIHﬂ o€ rpa l:bmc W CBOﬁC’]‘Ea‘ i 1 uero KodpHIMEHTa W JIHCKPUMHHAHTA COOTHETCTRYIO-
51 Ksasparuanas Qpyniiuus, € rpaduk u ceojictsa 1 WIRLCRIRIPIRERER KOS A TIRGR,
52 | Kpanpatwunas hyRKumA, o8 rpaduk 1 CEOACTEA ] Pewamb KBajpaTHbIe HEPABEHCTBA, HMCTIONB3YH CXEMY
5 | Ksiipansmbs ¢wuxuns[‘ o Histhoe n chaticin 0 pacnoioKeHHs mapabolsl 0THOCHTENBHO OCH abciuce.




Onuchigams  rpaifHYecKHd MCTO  PEIICHHMA  CHCTEMBI
JBYX YPEBHEHHI C ABYMHA IICPEMEHHBIMH, METO MOICTA-
HOBKH M METOJ1 CIOMKEHHA JUIA PEIIEHHA CHCTEMBI JIBYX
YPABHECHMIT C IBYMA TIEPEMCHHBIMI, OJHO U3 KOTOPBIX HE
ABACTCS JIHHEHHBIM.

Pewuame TCKCTOBBIC 3a/1a4M, B KOTOPBIX CHCTEMA JIBYX
YPaBHEHHIT ¢ J(BYMS [IEPEMEHHEIMH ARISICTCH MATEMATH-
UeCKoit MOJICTTLIO PEATEHOTO mpomeccy,
W MHTEPIPETHPORATE PE3YALTAT PEIICHUA CHCTEMBI

54 Kpanpatnanas diyakumd, e€ rpahuk u cpoiictea 1
55 Kpajparuinas GyHkuus, e€ rpadux i ceoiicrsa 1
56 | Konmpoasnas padoma N 3 no meme aKeadpamuunasn ghyuriyuss 1
57 PelueHne KBapaTHbIX HEPABEHCTB 1
58 | PemicHue KBaJApaTHRIX HCPABCHCTR 1
50 Pemenne KBAIPATHLIX HEPABEHCTE 1
60 PemcHie KBaIPaTHBIX HEPABCHCTR 1
61 Pemenre KBAIPATHEIX HEPARCHCTR 1
62 Peluenue kBaipariLIX HEpaBeHC TR 1
63 CHeTeMbl YPABHEHHH € [IBYMS NEPEMEHHBIMH |
64 | CucTeME! ypapHEHHI ¢ IRYMS NEPEMEHHEIMH 1
65 | CucreMsl ypaBHeHHIT ¢ IBYMS NepeMeHbIMU 1
66 | CucTeMEl ypagHEHHIT ¢ IBYMS CPEMCHHEIMH 1
67 CHCTEMBI YPaBHEHHI C IBYMA NepeMeH HbIMK 1
68 PemicHie 3a11a4 € MOMOIIBH CHCTEM YPABHCHHIH BTOPOI CTENCHH 1
69 | Konmponvnaa padoma N2 4 no mesme ¢Keadpamuunas dvuryusay 1

9

ﬂpaswm HBLE MAOZOY2OTBHIEKH

70 TpapHILHBIE MHOTOYTOIEHHKH M HX CROHCTBA 1 ToackAamb, 9TO TAKOE HEHTP W ISHTPATLHBIA Yroa mnpa-
71 | llpapnisHble MHOTOYIOIEHIKH H WX CBOHCTBRA 1 | BHIBHOIO MHOTOYTOJIBHHKA, CEKTOP H CCIMEHT KpyTa.

72 | llpaBuibHbIe MHOFOYTONBHIKH H HX CBOHCTBA 1 Dopyyauposains:

73 | MpasuibHblc MEOTOYIOIBHHKH H HX CBOHCTBA 1 onpedenenite NPABIILHOT0 MHOTOYTOLHHKE;

74 | Jlnvea okpyskHOCTH. Tlnomans kpyra b & | cEOHCINGA NPABHARHOTO MHOTOYTOJILHHKA,

75 | Jlmna oxpysnoctn. Tlnowans kpyra 1 Horaszsiganib cBOHCTBA MPABHITLHEIX MHOTOYTONBEHHKOB.

76 | Jnuna okpysuocra, [nomas kpyra 1 | 3anuceisams M Pa3LACHATE (HOPMYIEl LTHHEL OKPYIKHO-

77 | Jnuna okpy:ksocTH. [lnomans kpyra 1 CTH, IUIOIATH Kpyra.

78 | Konmpoavnas paboma Mo 5 no meste «TIpasuasHble. MHOZOYZOTbHIEKH I 3anuceisams 1 IOKAHIBATE (OPMYTbI ATHHB IyTH, TLTO-
WAAH CeKTOPa, (OPMYJIBI JUIH HAXOKISHHA PAIHYCOB
BINCAHHOH H ONHCAHHOH OKPY/KHOCTEH [PaBHIBHOTO
MHOTOYTOJIbHHEA.
Cmpoums ¢ NOMOWBIO LHPKYJIA H IHHEHKH NPaBHIABHBIC
TPEYTOIBHHK, HEThIPEXYTOIBHHE, LIECTHYTOIBHHK.
[Iptvensime  W3YYCHHBIC — ONPE/ICACHHA,  TCOPEMBI
1 (POPMYIIBL K PELISHHIO 381184

DaeMeNTEI NPHKIAINOH MATEMATHKI 2 _

79 | MaremaTH4ecKoe MOJICIHPOBAHHE 1 LIpusooums npumepol:

1 MATEMATHYECKHX MOJEJCH pealbHbIX CHTyauMii, npm-
80 | MaremaTH4ecKoe MOAIHPOBAHHE 1 KIEHBIX 3a7a4; NPHOIHAEHHBIX BEIMUMH] HCNOJB30BA-




81

MaremaTnycckoe MOJIC/IHPOBLAHHE

HIA KOMGHH&T‘DPHHX MpagHl CYMMBI H TIPOHIBCACHHA,

I
82 [MpoueHTHBIE pacuETh 1 CIYUaiHBIX COOBITHEH, BKIIOYas JOCTOBEPHBIE M HEBO3-
83 [lpouentuele pacyETh 1 MOAHBIE COOBITHA; ONBITOB C PABHOBCPOATHRIMM HMCXO-
84 ['Ipoum ITHBIZ pacqﬁj'[‘u 1 JAaMH; TIPEJACTABICHHA CTATHCTHYCCKHX HAHHBIX B BH/E
85 ﬂpuﬁﬂﬂm&HHHc BRIYMCICHHSA 1 TA0IHLL, JHarpamMM, l‘pad]l'!KOB: HCIOB30BAHHA BEPOAT-
86 [pHGMHKEHHBIE BLITHCTEHIS 1 HOCTHBIX CBOFICTB OKPY/HAIOUIMX ABICHMI.
87 OCHOBHBIC TIPABHIA KOMOMHATOPHKH 1 Dopyyauposams:
88 | OcuoBHEIE TTPABHIa KOMDIHATOPHKH 1 onpedenenua; abcomMOTHOH TOFPEIIHOCTH, OTHOCHTENL-
89 | OcuosHbie npasusia KOMGHHATOPHKH 1 HOFi MOIPEUIHOCTH, JIOCTOREPHOIO COORITHA, HEROIMONK-
90 | Yactora M BEPOATHOCTH CIYHAHHOTO CODBITHA I HOTO COOLITHA; KAACCHICCKOE OMPEACTCHNE BEPOATHO-
91 | Hacrora M BepoATHOCTE CAy4alHOTO COOBITHS 1 -
92 Knaccuueckoe onpeierenue BeposTHOCTH 1 npaguaa: XOMOMHATOpHOE TpABANO CYMME, KoMGuna-
93 Knaccuueckoe onpejelieHHe BEPOATHOCTH 1 TDPHIES LDHERIO POMIBETISHE.
94 K7TaccHYeckoe ONpeISTeHHe BepOATHOCTH 1 Onucotsams ITANLI PELISHAA TPHKJIAAHON 3a7a4H.
95 HayansHble cBeeHHS O CTATUCTHRE 1 TIHGRNTS 5 SRR ¢GPMYT].IY i
9% e I 1 [poBoanMTs NMPOUCHTHBIE PACHETHl C HCIOIB3OBAHHEM
3% | Hamuminize coopesiin o CYSTHOTHES ! ;Jr]iﬁzzﬁfpﬂc:g:; npuOAnKeHHsa no Tabnuie npu-
98 Tloroperue 1 cuoTeMaTH3aNA yHE6HOTO MaTepHaa = ! DIMAKEHHBIX 3HAYEHMH Benuduabl, Mcnonssoars pas-
99 | Kowmpeasnaa padoma Ne 6 no meme «Inemenmu npuiciacnon Mamemamie- | 1 AuuHbie (OPMEL 3AMHCH NPUOIMKEHHONO HAYCHUSA Be-
L JaruiHel. OnenuBaTh NPUOIMKEHHOE 3HAYEHHE BENHUM-
HEL,
Hpospdumns ONEITE co caydainniMiA Hexogamu. [losc-
HATbH M 3AMUCHIBATE (JOPMYITY HAXOMISHHA HACTOTH CIY-
qaifHor0 CoOBITHA. ONMHCEIBATE CTATHCTHIECKYIO OLICHKY
BEPOATHOCTH cmyHalinoro cobwmna, Haxonuts mepost-
HOCTE CAVHAHHOTO CODEITHA B ONBITAX € PAaBHOBEPOAT-
HBEIMH HCXOAMU.
Onucoigams  ITANL CTATHCTHYECKOID HCCNEN0OBAHHA.
Odopmaate HuopManmio B BHAS TablWI M AHATPAMM,
Hsenexars nudopmanno u3 tabanu n amarpamm. Haxo-
JIUTh W NPHBOIHTH NPHMEPHl HCIONL30BAHNS CTATHCTH-
HECKHX XapakTepHCTHK COBOKYITHOCTH JIAHHKIN: CpejiHee
JHAYEHHE, MOJIA. Pa3Max, MeIHaHa BLIDOPKH
JexapToBbl KOOPAHHATHI HA IIJIOCKOCTH 11
100 | Paccroanmne Mewuy ABYMH TOMKaMA ¢ 3agaHasvMi koopmmHatami. Koopnuwa- | | Onucwigams NPAMOYTONBHYK) CHCTEMY KOOPIHHAT.

Thl CEPEAHHBI OTPE3Ka

DopyyIuposants: oNpeeneHne YpaBHeHNS (PHUTYPbI, He-




125 | YHenoBLIE NOCICSAOBATENLHOCTH

101 | PaccroAnmne Mealy IBYMA TOYKaMH © 3aJaHHBIMH KoopauHatami. Koopauaa- | | 00XOIHUMOE M JIOCTATOYMHOS YCIOBHA TapaiicibHOCTH
Tbl CEpeLHHBI OTPE3Ka JBYX [PAMBIX.
102 | PaccTosHue MCHKLY IBYMS TOUKAMH C 3aaHHLIMM koopauHatamu. Koopauua- | | Januceisams W JIOKA3LIBATE (OPMYIIBI PACCTONHHA MEHK-
Thl CEPEMHBI OTPE3KA Ay JIBYM# TOUKaMM, KOOP/HHAT CEPe/IMHBI OTPE3Ka.
103 | ¥Ypasuenne durypsor. Y pasHeHne ORpy:KHOCTH 1 Boigodums YPABHECHHE OKPYKHOCTH, 00IICE YpaBHEHHE
104 | Ypasnenue urypsl. YpaBHeHHe OKPYKHOCTH 1 NpsMoii, ypasHeHUe nNpaMoii ¢ yraosev kosgepuiuen-
105 | ¥Ypasuenue urypel, YpapHeHHE OKPYEHOCTH 1 TOM.
106 | Ypasuenne npsmoii 1 Horaszsieants HEODXOIHMOE H TOCTATOUHOE YCTOBHE Ta-
107 | ¥YpagHeHue npamoi 1 PARNEHEHOCTH ABYX NDAMBIX,
108 | Yru10Boit Koa((HIHEHT IpAMOii 1 Ipumensnts  W3YUCHHLBIC  ONPENCIcHHA,  TCOPEMEI
109 | Yrnosok koodipuiment npsimoii 1 H (POPMYIIBL K PeleHHIo 3a/1at
110 | Konrmponsnaa padoma Ne 7 no mene «/lexapmoss) koopdunamst Ha niocko- | |
CHIU R
Bexropsi 14
111 | lMonsTee BekTopa 1 Onucwisams NOHATHA BEKTOPHBIX W CKaJIAPHBIX BEIIHYHH,
112 | [lonsTHe BEKTOpa 1 HumocTpupoBars NOHATHE BEKTOPA.
113 | Koopaunare! Bexropa 1 DopuyINposams: onpederenus: MOAYIA BEKTOPA, Kol-
114 | CiokeHHe U BEIMATAHHE BEKTOPOB 1 JMHCAPHBIX BCKTOPOB, PABHBIX BCKTOPOB, KOQOPAHHAT
115 CnomxeHHe H BEIMUTAHHE BﬁK‘rOpOB 1 BEKTOPA, CYMMBl BCKTOPOB, PASHOCTH BCKTOPOR, NPOTH-
116 | Ciiomenne i BHIMHTAHHE BEKTOPOB 1 BOMOIOGKHEIY BEKTOPOBR, YMHOMKEHHA BEKTOpA HA YHCIO,
117 | Cnowxenue i BLIMATAHHE BEKTOPOB 1 Grallip N IPOWIRCAoHR nokTopoY,
118 | YMHOKeHHe BEKTOPA HA HHEIO 1 ceoHCcMea: PABHEIX BEKTOPOR, KOOPIHHAT PABHEIX BEKTO-
119 | YuuokeHe BeKTopa Ha 11c10 1 POB, CIOMKEHHA BEKTOPOB, KOOPIHHAT BEKTOPA CYMMBI H
120 | YMHOKEHHE BEKTOPA HA HHEII0 1 BEKTOPA Pa3HOCTH [IBYX BEKTOPOB, KOJUIMHEAPHBIX BeK-
121 Cka.ﬂﬁp]{oc NPOH3BCACHHE BCKTOPOB 1 TOPOB, YMHOMKCHHSA BEKTOPA HA YHCIO, CKAIAPHOTO Tpo-
122 | CranspHOE NIPOHIBEIICHNE BEKTOPOR 1 W3BCJCHHA [IBYX BEKTOPOB, NEPHEHIHKYIADHBIX BEKTO-
123 | CranspHoe NpoH3Re/leHHe BeKTOPOR 1 oL )
124 | Konmpoasnan padoma Ne § no meme «Bekmopoiy 1 Aprwagmy TEOPEMAE 0 ERXORICHEN KEOpIIEY HEE
TOpa, 0 KOOPJAMHATAX CYMMBI i PA3HOCTH BEKTOPORB, 0D
YCIOBHI KOTHHEAPHOCTH JIBYX BEKTOPOB,
O HAXOHJICHUH CKANAPHOIO MPOMIBCACHMA JIBYX BCKTO-
POB, 00 YCIOBHH NEPHCHIHKYIAPHOCTH.
Haxodums KOCHHYC YTIIA MEXCTY TBYMS BEKTOPAMH.
lpumensnme  W3YMEHHBIE  ONPEIEIESHHA,  TEOPEMBI
# POpMYIIBI K peLSHHIO 3a/a4
Yuc10BbIe 10C/1€10BATEIBHOCTH 21

Hpugodumh npuMephl. MOCISIOBATENRHOCTEH, THOTORLIX




126

YHeI0BRIE MOCASN0BATCIBHOCTH

I
127 | Apudmernueckan nporpeccus 1
128 | ApudmMeTHUECKAsS MPOrpeccHs 1
129 | ApuipmerHyeckas nporpeccHs 1
130 | Apuipmernucckas nporpeccus 1
131 | CyMmmMa 71 TEPBBIX WISHOB ApHOMETHUSCKOH TIpOrpecen 1
132 | Cymma s IEPBRIX YWICHOR ApH(OMETHYECKOH MPOrpeccHin 1
133 | CymmMa it IepREIX HIEHOB APH(OMETHYECKOH TPOrpeccHIr 1
134 | CyymMa i [IepBLIX YIEHOB apudMeTHIECKOH nporpeccuu 1
135 | TeoMeTrpHYeckas NPOTrpeceHs |
136 | lNeomeTpuueckas nporpeccus 1
137 | I'eomerpiucckas nporpeccus 1
138 | CymMa n NepBhIX YICHOB IEOMETPHYCCKOI NPOrpeccHi 1
139 | CymmMa # MEPBHIX YICHOB MeOMETPHHUSCKOH MporpeccHu 1
140 | Cymma i1 TEPBRIX YWICHOR TEOMETPHYMECKOI TTPOrpeccHu 1
141 | Cymma HeckoHEHHOM reOMETPHUECKON MPOrPECCHH, ¥ KOTopoi | q | < | 1
142 | Cymma Geckoneunoii reomeTpHdeckoii nporpeccun, y kotopoii g | <1 1
143 | Cyvma GeckoHEMHOH reoMeTpHYCCKOl nporpeccun, y Kotopoi [ q | < | 1
144 | lorTopenHe n cucTeMaTHsalus yaedHoro Marepuana Bl
145 | Konmpoisnaa padoma Ne 9 no meme « Yucaosote nocaedosamenbuocmuy 1

NOC/IE/0BATENBHOCTEH, B YACTHOCTH apupmeTHyecKkoil n
IEOMETPHYECKOH MPOrpeccHii; HCMONL30BAHHA TOCASI0-
BATENIBHOCTEN B PEASTLHOM KHIHM; 38/1a4, B KOTOPBIX pac-
CMATPHBAKITCA CYMMBb! € OECKOHECHHBIM YHCIIOM clarac-
MBIX.

Onticbigaims, NOHATHE MOCACLO0BATEILHOCTH, 4JieHa [0~
CHNE/IOBATEIBHOCTH, CIOCODR! 3aaHMs! OCIE/0BATEIRHO-
CTH.

Beiyucasmes  WISHBl  NOCNEJOBATENRHOCTH,  33JaHHOI
thopmynofl n-ro uneHa HIH PeKyppeHTHO.
PopMYTHPOSAN G

onpedetenia; apuPMeTHIECKOI MPOrPeccHH, TeoMeTpH-
1ecKoi nporpeccHu;

CcOOHCMEd 4ICHOB IeOMEeTPUYECKO H apudmeruyeckoit
HPOrpeccHH.

Jaoacamp APHPMETHHIECKYI0 H T'eOMETPHHECKYIO TIPO-
IPECCHH PeKYPPeHTHO.

Januceisams W noschames  opmynsl  ofmere 4ineHa
apupMerHieckol U reoMeTpHYECKOH Tporpeccuii.
Fanuceisams W dokaseieams: (IOPMYIILL CYMMEL 1 IEPBLIX
WICHOB apH(MMETHUECKOH H IreoMeTpHUeCKOll nporpec-
CHIT; (IOPMYTIEL BRIPRKAIONIHE CBOFICTBRA WICHOD apHpMe-
THHECKOI H reOMETPHYECKOI nporpeccuii.

Botwucaams cymmy OeckoHneuHoil reoMeTpHuecKoli mpo-
rpeccui, v kotopoii | q | < 1. [lpeactapnate GeckoHet-
HEIE TepHOAnYecKHe IpodH B BHie 00BIKHOBEHHEIX

leomerpuueckue npeofipazopanus

1
146 | Jipioxenue (nepemetnenne) gurypsl. Hapannensneiii nepesoc 1
147 | [swaenne (nepemewerne) durypn. Hapannensnpii nepenoc 1
148 | Jigiwkenue (nepememienne) gurypsl. Mapannensnbii nepeHoc 1
149 | Ocepaa u uenTpansuas cummerpuu. [losopot 1
150 | Ocepas w neHTpasThHan cuMMeTprn. [ToropoT 1
151 | I'omoterns. [logoGue guryp 1
152 | l'omoterns. llonoGue duryp 1
153 | Koumpaannaa padoma Xelfl no mene «leamempuveckue npeoopazoeanuny | |

Ipusodums npumepst npeodpasopaHus Guryp.
OnuceBaTe MpeodpasoBalid PUIYP: NapanIebHbIH ne-
PeHOC, OCERas CHMMETPHA, HEHTPATbHAA CHMMETPHS, 10~
BOPOT, FOMOTETHA, TT0A00HE,

Doprayviauposamo.

onpedereni; IBUKEHHS; PABHBIX (Uryp; TOYEK, CHM-
MCTPHYHBLIX OTHOCHTEJILHO MPAMOH; TOYEK, CHMMETPHY-
HEIX OTHOCHTEIRHO TOMKH; (JHTYPBL, MMEIOIICH OCh CHM-
METPHH; (PUIYPBI, MMEIOMIEH HEHTP CHMMETPHIL; 1o106-




HBIX (HTyp:
ceoticmea. IBHKSHHS, NAPALIEIbHOTO NEPeHoca, oCeBoil

CHMMETPUH, HEHTPAIBHON CHMMETPHH, TTOBOPOTE, TOMO-
TETHH.

Horazneams TEOPEMBI: 0 CROHCTRAX NMAPAUIENLHOTO TIe-
PEHOCA, OCEBOH CHMMETPHH, LEHTPAILHON CHMMCTPHH,
MOBOPOTA, FOMOTETHH, 00 OTHOILICHHH Mion@aiei nogod-
HEIX TREYTOALHAKOB.
lpumensims  W3YUEHHbIE
11 hOPMYITEL K peIlcHHIO 33141

ONpee/IeHHA, TEOPEMBI

HavaibHbIe CREICHH 110 CTEPCOMETPHH 5
154 | Tpamas npusma. TMapamiaa |
155 | [pamas npusma. [lmpamuna 1
156 | Huaunap. Konye. lap 1
157 | Hnamsap. Konye. Hlap 1
158 | Konmporvnaa paboma Ne 1] no mene «Havarouvie ceedenun no cmepeo- | |
.'IIE:"HIJDI!H)J
TosTopeHne 0 CHCTEMATHIALNA YUeOHOI'0 MATEPHAIA 10
| Yupasuenus a1s nosTopenns Kypea 9 kiace I
159 | PetreHue HepaBeHCTB ¢ 01HOM nepemennoii. YucioBele IPOMEKYTKH 1
160 | CucreMel IHHEHHBIX HEPABEHCTB ¢ O/IHOM NepeMeHHo 1
161 | Pemenne TpeyroisHHKOB 1
162 | Pelnenie TpEyToOIbHUKOB. !
163 | MeToa KOOpAHHAT 1
164 | Bexrtoput 1
165 | Apu(mMeTHYecKad U reOMeTpHYECKan NpOrpeccHy 1
166 | ApuMeTHYSCKas H reOMETPHYECKAs POIPECcCHH 1
167 | Knaccuueckoe onpeneneine BepoATHOCTH 1
168 | Kormponsnas padoma 3a kype 9 kwcca 1
169 | Konmpaasnan padéoma 3a Kype ¥ kiacca 1
170 | Ananus konmpoasnoi pagoms 1




10.

1T,

12.

13.

14.

15

16.

I,

18.

19,

20.

Yueono-semooduueckue cpedcmea odyuenusn

Ocnosnan a1umepamypa

Maremartuka: 5 kiacc: y4eOHHUK 11 y4aluxcs oo1eo0pa3oBaTeNbHbIX yUpexIeHui /
A.T'. Mepansik, B.b. [Tonouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2014.
MareMaThka: 5 KJIacc: JMAaKTHYECKHE MaTepHallbl: TocoOue JUIs ydalmxcst odmeodpa-
3oBaTenbHbIX yupekaeuuii / A.I'. Mepanak, B.b. [Tononckuii, M.C. Sxup. — M.: Ben-
tana-I'pad, 2014.

Maremartuka: 5 xnacc: Mmeroauueckoe nocodue / E.B. byko, A.I'. Mepansk, B.b. Ilo-
nouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2014.

Maremarhka: 6 kiacc: yueOHUK 1 ydaiuxcs o0uieodpa3oBaTesibHbIX OpraHu3aui /
A.T'. Mep3ansk, B.b. TTonouckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2014.
Maremaruka: 6 Ki1ace: IUIaAKTHUYECKHE MaTepHalisl: | nocodbue s yyamuxces obueobdpa-
30BaTeNbHBIX opranusanuit / A.I'. Mep3msk, B.b. [Tonouckwuii, M.C. fxup. — M.: Ben-
tana-I'pad, 2014.

Anrebpa: 7 knace: yueOHUK Ui yyamuxces odueodpasoBarTe/bHbIX OpraHu3armii /

A" Mep3nsk, B.b.ITonounckuit, M.C.Skup. — M.: Bentana-I'pad, 2013.

AnreOpa: 7 Kjlacc: IMAAKTHUYECKHE MAaTEPHAJIBL: Toco0ue [yis ydyalmxcsa oduieodpazona-
TenbHbIX opranuzanuii / A.I'.Mepsnak, B.b.ITononckuii, M.C.Sxkup. — M.: Benrana-
I'pad, 2015.

Anredpa: 7 kiacc: meroanueckoe nocodue / E.B.byuko, A.I'.'Mep3isk, B.b.Ilononckuii,
M.C.Sxup. — M.: Benrana-I'pag, 2015

Anrebpa: 8 knace: yueOHMK A yyammxca o01eobpazoBaTebHBIX opranu3auni /
A.T"Mepsisk, B.b.ITononckuii, M.C Skup. — M.: Benrana-I'pad, 2013.

Anrebpa: 8 knace: AUIaKTUYECKHE MaTepUanbl: mocodue [uist yuauuxces odieodbpazona-
TeneHbIX opranuzauni / A.I".Mepsisk, B.b.IlTononckuit, M.C.Akup. — M.: Benrana-
I'pad, 2015.

Anrebpa: 8 kinace: meroaudeckoe nocodue / E.B.byiko, A.I'.Mep3nsk, B.b.Ilononckuit,
M.C . Sxup. — M.: Benrana-I'pag, 2014,

Anrebpa: 9 knacc: y9eOHHK U1 yqanmxces 0011eo0pa3oBaTe/IbHBIX OpraHu3aluii /

Al Mep3isik, B.b.ITononckuii, M.C SAxup. — M.: Bentana-I'pad,2016.

Anrebpa: 9 knmace: quaakTH4eckue MaTepHalibl: OcO0Ue I yyallHxcs oduieodbpazosa-
TenpHBIX opranusamuii / A.I".Mepsnsk, B.b.ITononckuii, E.M.PadunoBuy, M.C.Skup. —
M.: Benrana-I'pad, 2017.

Anrebpa: 9 kmace: Meroauueckoe nocodue / E.B.byuko, A.I'.'Mep3znsak, B.b.Ilononckwuii,
M.C Axup. — M.: Benrana-I'pad, 2015.

. T'eomerpus : 7 kinace : yueOHMK U1l yuanuxcs o011eo0pa30o"BaTelIbHEIX OpraHu3anui /

A.l'. Mepansk, B.B. INononckuii, M.C. Skup. — M. : Benrtana-I'pad, 2012.

I'eomerpust : 7 knace : IMAAKTHYECKUE MaTepUallbl | TocoOue JUIst  ydamuxcss o0nieo0-
pa3zoBarenbHbiX opranmzanmit /AL Mep3mak, B.b. Tlononckmii, E.M. Pabuno-
Bud, M.C. Skup. — M. : Benrana-I'pad, 2013.

I'eomerpus : 7 knacc : meroandeckoe nmocodue / E.B. Bynko, A.I'. Mep3nsk, B.B. ITo-
mouckuit, M.C. Skup. — M. : Bentauna-I'pad, 2013.

I'eomerpus : 8 knacc : ydeOHHK JU1s ydamuxcs o0eodpa3oBarTelibHbIX OpraHu3anuii /
A.T. Mepansk, B.B. ITonouckuit, M.C. SIxkup. — M. : Benrana-I'pad, 2013.

I'eomerpus : 8 Ki1ace : IHAAKTUYECKUE MaTepHalibl | nocodue s yyaiuxces odieodpa-
3oBatenbHbIX opranusauuii / A.I'. Mepznsk, B.b. Tlononckuii, E.M. PabunoBuu,
M.C. Axup. — M. : Benrana-I'pad, 2015.

I'eomerpus : 8 knace : Mmeroguueckoe nocodue /E.B. bynko, A.I'. Mepsisik, B.B. ITonon-
ckuii, M.C. fIxup. — M. : Benrana-I'pad, 2015.



21. T'eomeTpus : 9 knacce : yueOHHK 114 yyamuxcs obiieodpazoBaTenbHbIX OpraHu3aruii /
A.l'. Mep3snsk, B.b. Iononckuii, M.C. Axup. — M. : Benrana-I'pa,2016.

22. T'eoMerpus : 9 Klace ; AMIAKTHYECKUE MAaTepHAalbl : TOCOOME s ydanuxcs obimeodpa-
soBatenbHbIX opranmsanuii / A.I. Mepsnak, B.b. Tlononckuii, E.M. PabunoBuu,
M.C. Axup. — M. : Benrana-I'pad, 2016.

23. 'eometpus : 9 kmacc : merogudeckoe nmocobue / E.B. bynko, A.I'. Mep3nsk, B.b. [To-
nouckuit, M.C. Axup. — M. : Benrana-I'pad,2016.

Cnpagounsie nocodus, HAYYHO-NORYIAPHAA UM EPAMYPaA

bagpun U.H., Ppubyc E.A. Crapunnsle 3aaaun. — M.: [Ipocsewenne, 1994,

2. laspurosa T./]. 3anumatenbHas matemaTnka: 5-11 kmaccel. — Boarorpan: Yuutens,
2008.

3. Henman U A., Bunenxun H 4. 3a ctpanunaMu ydyeOHHMKA MaTeMaTUKH: 5-6 knaccel. — M.
[Ipoceenienne, 2004.

4. Jlesumac I'.I'. Hectannapthsie 3ajauu nno marematuke. — M.: UJIEKCA, 2007.

5. @apkos A.B. Maremarnueckue onuMnuaisl B mkode: 5-11 knacesl. — M.: Alipuc-Ilpecc,
2005.

6. Ouyuxinonedus nna nereii. T.11: Maremaruka. — M.: ApanTa+, 2003.

7. http//www.kvant.info/ Hayano-nonyasipHblii (PH3UKO-MaTeMaTHUECKUIL KypHAT 18
IIKOJIBHHKOB U cTyAeHTOB «KBanTy.

—_—

Hononnumensnas numepamypa

— IHaiixmectep A.X. Ypasuenusa.— M.: Uzparenscteo MILIHMO: CII6.: «Iletpornug» :
«Buxropus nmocy, 201 1.

— Iaitxmecrep A.X. Cucremsl ypasHenuil.— M.: W3narensctBo MITHMO: CII6.: «ITerpo-
riug» : «Buxkropus mmoc», 2008.

— IHaiixmectep A.X. MuoxkectBa. @ynkuuu. IlocnenoBatensroctu. [Iporpeccun.— M.:
Wzparenserso MIIHMO: CII6.: «Iletpormud» : «Bukropus matocy, 2008.

— IHaiixmectep A.X. KomOunatopuka. Craructuka. BepostHocts.— M.: M3marenbcTBO
MITHMO: CI16.: «Iletpormud» : «Buxktopus mmocy, 2010.

— T'eomerpus : 3ama4y Ha TOTOBBIX YepTekax : 7 — 9 knaccer / D.H. banasu. — Poctos w//] :
Denukc, 2009.

Humepnem pecypcoi
http://fgos-matematic.ucoz.ru/- PI'OC. Ypoku MaTeMaTUKy B CPEeIHEH IIKOJIE.
http://infourok.ru/matematika.html- npe3enranuu, BUACOYPOKH U TECTHI IO MATEMATHKE.
http://pedsovet.su/load/18- CoobuiecTBO B3aMMONIOMOIIIH YYHUTEJICH.
http://belclass.net/- Cereroii knacc benoropes
http://www.matematika-na.ru - Penienue MateMaTHUeCKHX 3a7a49 5-6 KIIacChlL.
http://4-8class-math-forum.ru - erckuii Maremarnyeckuii @opym s MKOJLHUKOB 4 - 8
KJIaCCOB.
http://www.mathnet.spb.ru/ - caiit snemenrapaoi matematuku Jmurpus [ymmna.
http://math-prosto.ru/ - mKoJbHas MaTeMaTHKa
https://vpox.pd
http://www.bymath.net/index.html

Yueono-npaxmuueckoe u yuedno-nravopamopnoe oéopyoosanue
1. Jlocka MarHMTHas ¢ KOOPJAMHATHOM CETKOH.
2. Habop uudp, Oyks, 3HaKOB U1l CpeJIHEH HIKOJIbI (MArHUTHBIN).



3. HaGopsr «HacTu nienoro Ha Kpyrey, «IIpoctsie mpobuy.
4. HaOGopsbl reoMeTpHUYECKHUX TeJ1 (JIEeMOHCTPALMOHHBIM M Pa3aTO4YHbIN).
5. Moaens eMHANBLI 00bEMA.
6. KoMIUIEKT 4epTe:KHBIX HHCTPYMEHTOB (KITaCCHBIX U PA3IaTOYHbIX): THHEHKA, TPAHCIIOP-
Tup, yronsauk (30°, 60°), yronsauk (45°, 45°), upKymb.
7. HabGops! s mojaenupoBanus (1iBeTHas Oymara, KapToH, KallbKa, Kiied, HOXKHHMIIbI, T1J1a-
CTHIIUH).
Oébopyodosanue
Ne i/t | HaummeHoBaHME 0OBEKTOB M CPEJICTB MAaTEPHAIBHO- TEX- [Mpumeyanue
HHYECKOr0 00eCcreueHust
WJUTIOCTPALIMU // TINTAKATBI
1 KoMiuieKTbI Ta0a11L: Cuyxar ais  oOecriede-
HesaBucumsie coosiTue. ®opmynsl bepuymum. 3akoH HUS HATJSAHOCTH TIPH
OosbuMX yuces. HopmanbHell 3aK0H pacrpeieneHus. H3YYEHHM  MaTepHasa,
["eHepasisHas COBOKYITHOCTS H BBIOOpKA. MartemaTuye- 0000meHuss 1 T1oBTOpE-
ckoe okuaanue. [lucnepcus. Boluncnenue BeposTHO- Hus. Moryt ObITh HC-
crer. Ciiyqaiinblie coObITHA. BeposaTHOCTh TIOJIB30BAHBI [IPH O O-
TOBKC MJUIKOCTPUPOBAH-
HOrO0 Marepuana K Jo-
KkJany win pedepary
KHUT'OITEYATHAS ITPOJIYKIIU S
2 IIpeamerHas JiuHUS y4eOHHKOB Oka3bIBalOT MOMOIIL B
Paboune Terpagu BBITIOJIHCHHH  CaAMOCTOSI-
TeIbHOM  paboThl 1O
npeaMeTy
CPEJICTBA UKT
3 YHuBepcaabHbli MOPTaTUBHBIA KOMITBIOTED Hcnonwsyercs yuurenem
[TpunTep
Ckanep
Certb uHTEpHET
4 DNEeKTPOHHBIC OCOOUSL. Hcnoneszyercas B coor-

WurepakTuBHOE yuebHOe mocobue. Harnsanas matema-
Tuka. ['padpuxu Gynkuuit. OO0 «M3narenserBo «9K-
3AMEH», OO0 «32k3amen - Meaua», 2012
HurepakruHoe nocodue ¢ Komiuiektom Tadui "AJl-
'EBPA 7 KJIACC"

HurtepaktuBHoe nmocodue ¢ komrutekToM tadmaun "HE-
PABEHTBA.PEILIEHUE HEPABEHCTRB"
[IpakTukym. BeposTHOCTE U cTaTHCTHKA. 5-9
Maremaruka., YueOHoe 21eKTpoHHOE U31aHne. HoBbie
BO3MOXKHOCTH JJI YCBOCHUS Kypca MaTeMaTHKH
MHTepakTUBHAsA MaTeMaTHKA. DJIEKTPOHHOE yueOHoe 1o-
cooue. 5 -9

BETCTBHH C IIJIAaHHUPOBa-
HHEM




