MyHHLHMNANLHOE ABTOHOMHOE 00111e00pa3oBaTe/IbHOE YHPEKIeHHE
«Cpentsis obeobpazosatenbHas wikona Ne27 ¢ yriyOn€HHBIM U3y4eHHEM OTACNBHBIX NPEAMETOB? Crapo-
OCKOJILCKOIO FOPOICKOr0 OKpyra

PACCMOTPEHA COT'JIACOBAHA PACCMOTPEHA YTBEPKJIEHA
Ha 3acenanun MO MECTHTEb AUPEKTOpPAa  Ha 3aCe/laHHH npukazom MAOY «COLI
yUHTeNeH pyccKoro a3bika %1 Z /—A" nooposa E.B./ nenaroruueckoro cope-  Ne 27 ¢ YUOII»
W JIUTEpaTypbl 5 Ta, MPOTOKOJ ot «3 I»asrycra 2023 r.
pykosoautens MO «29» aprycra 2023r. - ot «30» aerycra 2023 r.  Ne288
/%’Z /Iy6osuukas H.B./ Ne2
poTOKOI
ot «29» aBrycta2023 r.
Ne 1

PABOYAS ITPOTPAMMA
IO MATEMATUKE

Juis oOydaromuxcs 5-9 Ki1accoB
(HOBas peraKus)

Crapsrit Ockon
2023




1. [HosicHUTEIbLHAS 3AMMUCKA.

PaGouas mporpamma 1mo mMareMaTtuke aisi 5-9 KIaccoB COCTaBleHa Ha OCHOBE aB-
TOPCKOM MporpaMMbl: - MaTemaTuka: nmporpammsl: 5-11 kmaccer / A.I'. Mep3nsk, B.B.Ilo-
norckui, M.C. Skup - M.: Bernrana - I'pad, 2019, ¢ yuerom tpeboanuit ®OOII 2023,
MockBa, Maremaruka. Anrebpa: 7-i1 kiacc: 6a30Bblil ypoBeHb: yueOHuK/ FO.H. Makapsbl-
yeB, H.I'. Munarok, K.1. Hemkog, C.b. CyBopoga ; nmox pen. C.A. TenskoBckoro. — 15-e
u3., nepepad. — Mocksa: IIpocsemenue, 2023, Maremarnka. ['eomerpus: 7-9-¢ Kiaacchl:
0a30BbIi ypoBeHb: yueOHuk/ JI.C. AtanacsH, B.®.byry3os, C.b. Kanomues — 14-e¢ usn.,
nepepad. — Mocksa: Ilpocsemenu, 2023, Marematuka. BepostHocTs u cratuctuka: 7-9
KJacca: 0a30BBIM YpoBEHb: YueOHUK : B 2 yacTsax/ .P. Beiconkuii, 11.B. Slmenko; mox pes.
N.B. fmenko.- Mockaa: [Ipocsemenue, 2023.

PabGouas mporpamma mo matematuke (2023 r.) oTpakaer cojepKaHUE MPOrPaMMBbI
BOCIIUTAHUSI U COCTABJIEHA C YYETOM OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIbHOMN JEATEIb-
HOCTH, OIpeAeNeHHBIX B pa3aene "OOHOBJIEHNE BOCIUTATEIBHOIO MpOIEcca ¢ YYETOM CO-
BPEMEHHBIX JOCTH)XKEHUI HAYKW U Ha OCHOBE OTE€UYECTBEHHBIX Tpaauuuil" Ctparerun pas-
BUTHSI BocniuTaHusi B Poccuiickoit Denepannu Ha niepuoj a0 2025 roga (pacnopsiKeHue
[TpaButennbctBa Poccuiickoit deneparmu ot 29 mas 2015 roga Ne 996-p) u Paboueii mpo-
rpammel Boctiutanust MAOY «Cpennsst obmeoOpazoBarenbhas mikona Ne 27 ¢ yrinyOsieH-
HBIM U3YYEHUEM OTACIIbHBIX TPEAMETOBY.

[lenp MporpamMmel: CO3JaHUE YCIOBHM JUisi (OPMUPOBAHUS Y IIKOJHLHUKOB CIIO-
COOHOCTH K OCYIIECTBJICHUIO OTBETCTBEHHOT'O BHIOOpPA COOCTBEHHOW MHANBUIYAIBHOM 00-
pPa30BaTEbHONW TPACKTOPUHU UYepe3 OpPraHM3alUI0 yueOHO-BOCIUTATEIHLHOTO Mpoliecca Ha
OCHOBE JICATEIFHOCTH MOJIX0/1a, PA3BUTHS OJIaronpusiTHON 00pa3oBaTeIbHON cpefbl, pop-
MUPYIOIIEH Pa3HOCTOPOHHIOK JIMYHOCTH, MIPUOOIIAIONIEH K aKTUBHOM COLIMATLHOM ajar-
Talluu B OOIIECTBE.

3agaum:

»  (opmupoBaHue yMEHHUS TUIAHUPOBATH CBOIO JACSITEIIbHOCTh, KPUTUYECKU OLICHUBATH
CBOIOJICSTEHLHOCTh, IPUHUMATh CAMOCTOSATENIbHBIC PEIIICHUS, OTCTAUBATh CBOU B3TJISIBI
U yOexIeHu I,

» (QopMupoBaHHE aOCTPAKTHOTO MBIILICHUS,

» 1npuoOpeTeHre HaBBIKOB YETKOTO M TPAMOTHOTO BBITIOJIHEHUS MATEMaTHYECKUX
3amucel, Mpu 3TOM KCIOJb30BAaHWE MATEMaTUUYECKOTO SI3bIKa TMO3BOJIAET Pa3BUBATH Y
yYaIuXxcs rpaMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb;

» olecrieueHne COOTBETCTBUS OCHOBHOW 00pa3oBaTeIbHOM MpOorpaMmbl TpeOOBaHU-
asMm OI'OC O0O0;

» o0ecreueHne MPEEMCTBEHHOCTH HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro;

»  OpraHu3alys MHTEJUIEKTYaJbHBIX U TBOPUYECKUX COPEBHOBAHUH, MPOEKTHOM U
y4eOHO - UCCIIeI0BATEIBCKOM IeATEHbHOCTH;

»  CO3JaHUC YCIOBUH JUIA TOJYYCHHUS JETHMHU JIOCTOBEPHONH MH(POPMAIMH O MEPETOBBIX
JOCTH)KEHHUAX M OTKPHITHSAX MHPOBOM M OTEUECTBEHHOW HAYKH, MOBBIMICHUS 3aMHTEPECOBAHHO-
CTHIIOIPACTAIOMIETO TOKOJNEHNS B HAYYHBIX MO3HAHUAX 00 YCTPOWCTBE MUpa M OOIIECTRA.

Cpoky peanu3alliyd MporpaMMbl — S JIET.

KoJsinyecTBO 4acoB 10 aBTOPCKOW NMporpamme:

5 kjacc: MmaTeMmaTuka -175 gacoB B TOJI; B HEJICTIO 5 4acoB

6 xjacc: MmaTemMaTuka - 175 4acoB B ToJ1; B HEJICIIO 5 4acoB

7 knacc: MmatemaTuka - 204 Jaca B TOJ; B HEIEIO 6 4acoB

8 Kacc: MmaTemMaTuka - 175 9acoB B roJi; B HEJCHIIO 5 4acoB

9 kmacc: mareMaruka -187 vaca B roj; B Hezmeno 5,5 yacos

KonundecTBo 4yacoB Ha M3ydeHHUE MpEeAMETa MaTEeMaTHKa MOXET OBITh YBEITUYCHO
3a CUeT 4YacTu y4eOHOro miaHa, opMupyemMoil ydacTHHKaMU OOpa30BaTEIbHBIX OTHO-
HICHUH.




2. IlnanupveMbie pe3VJbTAaThl OCBOCHHSI VUEOHOI0 NpeaMeTa

Jluunocmmnovie

JlnyHOCTHBIE pe3yNabTaThl paboueil mporpaMMBbl IO MaTEMATHKE OTPa)katoT OCHOB-
HBIC HAMPABJIEHUS BOCIIUTATEILHON JIESITEIbHOCTH.

LleneBbiM npuoputTeToM Ha ypoBHe OOO sBIsSIeTCS co3aHne OJaronpUsITHBIX YCIOBHHM IS
Pa3BUTHS COIMAJIBHO 3HAYMMBIX OTHOIIECHUN IIKOJIBHUKOB U, MIPEXK/E BCETO, IIEHHOCTHBIX OT-
HOIIICHUM .

» K CeMbE KaK TJIABHOH OIOpPE B KU3HH YEJIOBEKA M HCTOYHUKY €r0 CYACThS;
» K MHPY KaK IJIaBHOMY IPHUHIIMITY YEJIOBEUECKOro OOIICKHTHS, YCIOBUIO KPEIKOH

JpY>KOBI, HaTaXXMBaHUSI OTHOILICHUM ¢ KoJUleraMd Mo pabore B OyAyllieM U CO3JAaHus
OJ1aronpusATHOrO MUKPOKIIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

K cBoeMy OtedecTBy, cBOel Maioi u 6ombiioi PoguHe kak MecTy, B KOTOPOM YEIIOBEK
BBIPOC M TO3HAJ MEPBbIE PAJOCTH M HEyAaud, KOTOpasl 3aBellaHa eMy MpeaKaMu U KO-
TOPYIO HY>KHO 00eperarTh;

K OKpYXalolUM  JIIOJsIM  Kak  Oe3ycJIOBHOM U abCOJNIOTHOM  IIEHHOCTH,
KaK pPaBHOIPABHBIM COLIMAILHBIM MapTHEpPaM, C KOTOPHIMH HEOOXOIMMO BBICTPAUBATh
no0poJKenaTebHbIE W B3aUMOTIOICPKUBAIOIINE OTHOIICHUS, JAIOIINE YCIIOBEKY pa-
JIOCTH OOIIEHUS U TIO3BOJISTFOIIHE U30eraTh YyBCTBA OJMHOYECTRA,;

K KyJIbTYpe KaK JTlyXOBHOMY OOTraTcTBYy OOIIECTBA U BAYKHOMY YCJIIOBHIO OIIYIICHHS Ye-
JIOBEKOM TIOJTHOTHI MPOKHUBAEMOMN KU3HU, KOTOPOE JIal0T €My UYTE€HHE, My3bIKa, UCKYC-
CTBO, T€ATpP, TBOPUECKOE CAMOBBIPAKCHHC,

K 3JTOPOBBIO KaK 3JIOTY JIOJITOM W aKTUBHOM JKU3HH YEJIOBEKA, €r0 XOPOIIEeTro HAaCTpOe-
HUS U ONITUMUCTUYHOTO B3IJIsS/Ia HA MUD;

K TPyIy KaK OCHOBHOMY CIIOCO0Y JOCTHMIKEHUS KU3HCHHOTO OJIArOTIONyYHsl YeIOBeKa,
3aJIOTy €ro YCIENTHOTO MPO(EeCCHOHATBHOTO CaMOOTIPEACIIECHHS M ONIYIICHUS YBEpEeH-
HOCTHU B 3aBTpAIITHEM JHE;

K caMUM ce0e KakK X035i€BaM CBOEH CyIbOBI, CAMOOIIPEACIISIOMUMCS U
CaMOpEaTU3YIOMIMMCS THYHOCTSIM, OTBEYAOIIUM 32 CBOE COOCTBEHHOE Oymyiee

K TIPUPOJIC KaK UCTOYHUKY JKU3HHM Ha 3eMiie, OCHOBE CaMOT0 €€ CYIIESCTBOBAHUS, HYXK-
JAIoIIeiics B 3alIUTe U MOCTOSTHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKa;

K 3HAHUSAM KaK MHTEIUIEKTYalIbHOMY pecypcy, oOeclieunBaronieMy Oyayiiee uyeaoBeka,
KaK pe3yJabTaTy KpOMOTINBOTO, HO YBIEKATEIHHOTO Y4EOHOTO TPY/Ia;

Memanpeomemnuole

>

>

NepBOHAYAIbHbIE MPEACTaBIECHUs 00 UIEAX U O METO/Iax MaTeMaTHKU Kak 00 yHUBeEp-
CaJIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEICTBE MOJACIUPOBAHUS SIBJICHUN UIIPOLECCOB;
YMEHHUE BUAETh MATEMATUUYECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTYaIMH B IPYTUX
JTUCLUIIJIMHAX, B OKPYKAIOIIEH )KU3HU;

yMEHHE HaXOJUTh B Pa3IMYHbIX MUCTOUYHHUKAX MH(OpMAINIO, HEOOXOIUMYIO ISl pellie-
HUSI MaTeMaTHYeCKUX MpoOseM, U MPEeACTaBIATh €€ B NMOHATHOW (popme; mpUHUMATh
peleHne B YCIOBHSIX HEMOJHOW M M30BITOYHOM, TOYHON M BEPOSATHOCTHOM HMH(OpMa-
ouu;

yYMEHHE NMOHUMATh U MCIIOJIb30BaTh MaTEMAaTHYECKUE CPEJCTBA HATJISIAHOCTH (TpaduKH,
JMarpaMMbl, TaOJIUIBI, CXEMbI U JIp.) Ul WUIIOCTPALUU, UHTEPIPETAI[H, apryMEeHTa-
ouu;

yMEHHE BBIJBUTAaTh TMIOTE3bl MPHU PEIICHUU y4yeOHBIX 3a7a4y U MOHUMAaTh HEOOXOH-
MOCTb UX IPOBEPKHU;

YMEHHE MPHUMEHSATh WHAYKTUBHBIC U JCTYKTHUBHBIE CHOCOOBI pacCyXIeHUH, BHIETh
pa3IuYHbIE CTPATErMy PEeUICHUS 3a1ad4;



MOHMMAaHHUE CYIIHOCTH ANTOPUTMHYECKUX MPEANHCAHUN W YMEHHE NIEHCTBOBATH B CO-

OTBETCTBHH C MPEAJI0KEHHBIM aJITOPUTMOM;

yYMEHHE CaMOCTOSATEILHO CTAaBUTh 1I€JIU, BRIOUpATh U CO3AaBaTh aJTOPUTMBI JJIs pelle-

HUS y9eOHBIX MaTEMaTHIECKUX MPOOIeM;

yMEHHE MJIAaHUPOBATh U OCYHIECTBIISITH JIEATEIbHOCTb, HAIIPABJICHHYIO HA PEIICHUE 3a-

Jla4 UCCIeI0BaTeIbCKOTO XapakTepa,

YMEHHE CaMOCTOSITENIFHO ONPEIEIATh eI CBOETO O0YYEeHHsI, CTaBUTh U (POPMYITHPO-

BaTh JUIA ceOs HOBBIE 3a7aun B yuéOe, pa3BUBAaTh MOTUBBI M MHTEPECHI CBOCH MMO3HABA-

TEJIHHOU JeSTENbHOCTH;

» yMEHHE COOTHOCHTH CBOW JICHCTBHS C TUIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOGH NIEATEIBHOCTH B MPOIECCE TOCTHKEHHS PEe3yabTaTa, ONMpPEaeNiaTh CIIo-
coObI JIEWCTBUI B pamMKax NpPeJIOKEHHBIX YCJIOBUM M TpeOOBaHUM, KOPPEKTHPOBATh
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYalIUEeH;

» yMEHHE OIpEeNeNATh OHATHUS, CO3aBaTh 00OOIICHNS, YCTAaHABINBATh aHAJIOTHH, KJlac-

cU(pUIUPOBATH, CAMOCTOSATEIBHO BBHIOMpPAaTh OCHOBAHMSI U KPUTEPHUM ISl Kiaccu(pu-

Kalluu;

YCTaHABIIMBATh IPUUYMHHO-CIICJICTBEHHBIC CBS3H, IPOBOAUTH JOKA3aTEIHLHOE pacCyXie-

HUE, YMO3aK/ItIoueHHe (MHAYKTUBHOE, JCTYKTUBHOE U 110 aHAJIOTUH) U JTaTh BEIBOJIBI;

yMEHHE WLTIOCTPUPOBATh U3yUEHHBIEC TIOHATUS U CBOMCTBA (UTYp, ONPOBEPraTh HEBEP-

HbIE YTBEPKICHUS;

KOMIIETEHTHOCTh B OOJIACTH WCTOJIB30BaHHUS HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTHi;

NepBOHAYATIbHBIC TPEJCTABICHUS 00 UIEAX U O METOJIaX FeOMETPUU KaK 00 YHHUBEp-

CaJIbHOM $SI3bIKE€ HaYKU U TEXHUKH, O CPEJICTBE MOICITUPOBAHMUS SIBJICHUI U MTPOLIECCOB;

YMEHHE BHJETh T€OMETPHUECKYIO 337a9y B KOHTEKCTE IPOOIIEMHON CUTYallnu B APYTUX

JTUCIUIUINHAX, B OKPYKAIOIIeH KU3HH,

yYMEHHE HaXOJUTh B PA3JIMYHBIX MCTOUYHHUKAX MH(MOPMAINIO, HEOOXOIUMYIO IJIsl pellie-

HUSl MaTeMaTHYeCKUX MPOoOJeM, W TPEACTABIATh €€ B MOHATHON (opMme, MPUHUMATH

pelieHue B yCIOBUSX HEMOJHOW WU M30BITOYHOM, TOYHOW WM BEPOSITHOCTHOM HWH-

dbopmanuu;
» yMCHHE NMOHUMATh U MCIIOJIb30BaTh MATEMATUYCCKUE CPECTBA HATJISAHOCTH (YCPTEKH,
TaOJHIIBI, CXEMBI U JIP.) JJISl WIDTFOCTPAIH, HHTEPIIPETAIlNH, apTyMEHTAIINY;
» yMCHHUC BBIJIBUTATh TUIIOTE3bI MPH PEIICHUH 33Ja4d M NMOHMMATh HEOOXOJIUMOCTh HMX
MIPOBEPKH.
B pezynomame uzyuenus yuebnoeo npeomema « Mamemamukay y ooyuarowuxcs 6yoym

chopmuposansl pe2yramusHvle, NO3HABAMENbHbIE, KOMMYHUKAMUEHble, TuyHocmHuvle Y'Y/
PerynaruBable YVYI:

» CaMOCTOSITeTIbHO OOHApYKHUBaTh M (DOPMYJIMPOBATH YYEOHYIO MPOOJIEMY, ONPEACIATh IETh
Y,

» BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMbI, 0OCO3HABATh (M MHTEPIIPETUPOBATH B CIydae HEOO-
XOJIMMOCTH) KOHEUHBIM PE3yNbTaT, BEIOMPATh CPEICTBA TOCTHXKCHHSI TIENIA U3 MPEJIOKECH-
HBIX, & TAK)KE UCKATh UX CAMOCTOSATEIHHO;

» COCTaBJATH (MHAWBUIYaTbHO WM B TPYIIE) IUIAH PEIICHUS MPOOIEeMbI (BBITOJHEHUS TPO-
€KTa);

» paboTas 1o IjaHy, CBEPSATh CBOM JCUCTBHUS C IIENBI0 M IPU HEOOXOIUMOCTH HCIPABISATH
OIMOKHM CaMOCTOSITENILHO (B TOM YHCJIE M KOPPEKTUPOBATH TIJIaH);

» B JIMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIbHO BHIOpAHHBIE KPUTEPHH OIICHKH.
Ilo3HaBarenbHble Y'Y /I:

» TPOBOAUTH HAOIIOCHNE U SKCIIEPUMEHT T0]T PYKOBOJICTBOM YUUTEIIS;

» OCYIIECTBIATh PACHIMPEHHBIA MOUCK MH(OPMAIIMU C HMCIIOJIb30BAaHUEM PECYpCOB OMOIHO-
TeK u luTepHera;
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» OCYHIECTBIJISITh BBIOOp HamOoliee d(PPEKTUBHBIX CIIOCOOOB pEIICHUs 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX yCJIOBHIA;

» aHAJIM3MPOBATh, CPABHUBATH, KIIACCU(UITUPOBATH K 00001MaTh (PAKTHI U SIBIICHUS;
JTaBaTh OTIPECIICHUS TOHATHSIM.
Kommyaukatusasie Y VY :

» CaMOCTOSITeTIbHO OpPTraHU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TPyIIE (ONpenesiTh 00Ime
IEJTHA, JOTOBAPHUBATHCS JAPYT C APYTOM H T. 11.);

» B IMCKYCCUU YMETh BBIJIBUHYTHh apT'YMEHTHI H KOHTPAPTYMEHTHI;

» YUUTBCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JJOCTOMHCTBOM IPHU3HABATh ONMIMO0Y-
HOCTh CBOETO MHEHHSI H KOPPEKTUPOBATH €T0;

» TOHUMAs TO3UIUIO JPYTOoro, pa3jinvarh B €ro pedyr: MHEHHE (TOYKY 3PEHHUS), JOKa3aTeIIb-
CTBO (aprymeHThl), (pakThl (TUIIOTE3bI, AKCHOMBI, TCOPHH ).
Ilpeomemuoie

[IpeameTHbIE PE3yNIbTATHl OCBOCHHS KypCca MaTeMaTUKH OPUEHTUPOBAHbBI HA (hOpPMU-
pOBaHKE LEIOCTHBIX MPEACTABICHUI O MUPE U OOIICH KyIbTYpbl 00yUYaIOIUXCS MYy~
TEM OCBOEHHSI CUCTEMATUYECKUX HAYUHBIX 3HAHUM U CIIOCOOOB JEHCTBUI HA METa-
IPEIMETHOM OCHOBE, a MPEAMETHBIEC PE3YNIbTATHl OCBOCHHS KypCca MATEMAaTHKU Ha
0a30BOM ypOBHE OpHEHTUPOBAHBI Ha 00ecTeUeHUE MTPEUMYIIIECTBEHHO 00111e00pa3o-
BaTEJIbHON U OOIIEKYJIbTYPHOU MOATOTOBKU. OHU MPEAoaaratoT:

» chOPMHUPOBAHHOCTH MPEJICTABICHUI O MaTEMAaTUKE KaK YaCTH MHPOBOU KYJIBTYpPhI U
O MECTe MaTeMaTHK! B COBPEMEHHOM LMBHIIM3AIMH, O CIIOCO0aX OMUCAHUs HA MaTe-
MaTUYECKOM SI3BIKE SIBJICHHUI pPEaIbHOIO MUPA;

» c(hOopMUPOBAHHOCTH MPEICTABICHHA O MATEeMaTHYECKUX TOHATHIX KaK O BaKHEH-
IIMX MATEMaTHYECKUX MOJEISX, MTO3BOJSIOMINX ONMCHIBATh U M3y4aTh pa3HbIC MPO-
LIECCHI U SBJICHHSI; TOHUMAHUE BO3MOKHOCTU aKCHOMAaTHYECKOIO ITOCTPOEHUSI Mate-
MaTUYECKUX TEOPUH;

» BIIAJICHUE METOJIaMU JI0KA3aTeNIbCTB M aJITOPUTMOB PEIICHUS; YMEHNE UX IPUMEHSTH,
MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ pEeLICHUs 3a]1ay;

» BIIQJICHUE CTaHJAPTHBIMU MPUEMAMU DPEIICHUS PaIlMOHATBHBIX M UPPAIIMOHATBHBIX,
MOKAa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUH M HEPABEHCTB, HMX
CUCTEM; MCIOJIb30BAaHUE IOTOBBIX KOMIBIOTEPHBIX IPOrPAMM, B TOM YUCIE AJs TO-
UCKAa MyTH pEHIeHUs U WUIIOCTPALUU PELIEHUs YPaBHEHHI U HEPAaBEHCTB;

» c(popMHUPOBAHHOCTH MPENICTABICHU 00 OCHOBHBIX MOHITHSIX, HAEAX M METOAaX Ma-
TEMaTHYECKOr0 aHaJIN3a;

» BIIQJICHUE TEOMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHUS MCIIOJIb30BaTh €ro sl OIU-
CaHUs MPEIMETOB OKPYKAKOUIErO0 MHUPA; PAa3BUTHE NPOCTPAHCTBEHHBIX IPEICTaBIIE-
HUM, N300pa3UTENbHBIX YMEHHM, HABBIKOB T€OMETPUUECKUX MMOCTPOCHUI;

» BIIaJICHUE OCHOBHBIMU TOHSATHUSIMH O IUIOCKHUX M MTPOCTPAHCTBEHHBIX TEOMETPHYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTb YMEHHS pacro3HaBaTh Ha
yeprexax, MOJENISIX U B PEaJbHOM MHpE reoMeTpuueckue (QuUrypbl; IpUMEHEHHE
M3YYEHHBIX CBOMCTB reoMeTpuueckux Guryp u Gopmys Uil pelieHus reoMeTpuye-
CKUX 3aJ1a4 U 3a/1a4 C IPaKTUUYECKUM COJEP>KaHUEM;

» c(hopMHPOBAHHOCTH TPEICTABICHUI O TPOIEccax W SBICHUSIX, UMEIOIIUX BEPOST-
HOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peajbHOM MHUpE, 00 oc-
HOBHBIX MOHSTHUSX.



3. Conep:xaHue y4e0HOro Kypca

Apupmemuxa

HarypanbHble uyncna
Pan HarypanbHbIX uMcen. JlecAThyHas 3amuch HATypalbHbIX uncesl. OKpyrjieHHe Hary-
panpHbIX unces. Koopaunatheiil myd. CpaBHEHHE HaTypaibHbIX uncen. CI0KeHHE U BbIYU-
TaHUE HaTypalbHbIX 4Hcesl. CBOWCTBA CIOKEHHS. YMHOXEHUE U JEJIIEHUE HATypaJbHBIX
ymcein. CoiicTBa ymMHOkeHus. JleneHue ¢ octaTkoM. CTeneHp Yyucia ¢ HaTypaJbHbIM MTOKa-
3areneM. JlenmuTenu W KpaTHble HaTypaibHOro umcia. HamGonbmimii oOmuit neinuTens.
Haumensimee obmiee kpatHoe. [Ipu3naku qenmumocTy Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. [IpocTsie
Y COCTaBHBIE 4KcCIa. Pa3nokeHne ynces Ha IPOCTbIE MHOXKUTEIH.
Pemienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUMU CIIOCOOAMH.

[{pobu
OObikHOBeHHBIE JpoOu. OCHOBHOE CBOWMCTBO napodu. HaxoxaeHue Apobdu OT uwucha.
Haxoxxnenue uucia no 3HaueHuto ero apoou. [lpaBuibHble U HenpaBmwibHbIE Apoou. CMe-
mranHble yucna. CpaBHEHHE OOBIKHOBEHHBIX ApoOEi M cMelaHHBIX yucell. Apudmeruye-
CKHE JICHCTBUS C OOBIKHOBEHHBIMU JPOOSIMU U CMEIIIAaHHBIMU YHCTIaMHU.
Hecsatuunbie npodu. CpaBHEHHE U OKPYIJIEHHE AECSATHYHBIX ApoOeil. Apudmernueckue
NEUCTBUS C JECATUIHBIMU Opo0simu. [Ipukuaku pe3ynbratoB Berurcienuid. [IpeacraBnenue
JECTUYHON JIpoOU B BHUJIE OOBIKHOBEHHOW MPOOM U OOBIKHOBEHHOW B BUJE JIECATUUHOM.
beckoHeuHble mepuogUYECKUE NecATUYHbIE ApoOu. JlecaTnyHoe MpUOIMKEHHE OOBIKHO-
BeHHOH po6u. OTHoweHue. [IponieHTHOE OTHOLIEHUE ABYX uMcen. JleneHue uncia B 1aH-
HOM oTHoteHnu. Macmra6. [Iponopuus. OcHoBHOE cBoiicTBO mponopuuu. [Ipsimas u 06-
paTHasi MPONOPLUUOHAIbHBIE 3aBUCUMOCTH. [IponienTsl. HaxoxneHne npoueHToB OT YHCIa.
Haxoxzaenue 4yucia mo ero nporeHTtaMm. PemieHue TEeKCTOBBIX 3a1ady apupMeTHYeCKUMU
crocobamu.

PaunoHanbHble yncia
[TonoxurenpHble, oTpuuaTenbuple ynucna u yucio 0. IlporuBononoxxkusie uyncia. Monymnb
ymcna. lensle yncna. Paunonansusle yncia. CpaBHEHHE palMOHANIbHBIX yucen. Apudme-
TUYECKUE JEHCTBUSA C pallMOHAIbHBIMU unciaaMu. CBOWCTBA CIIOKEHUSI 1 YMHOXKEHMSI PaLlM-
oHaNbHBIX yKcesl. KoopaunaTtHas npsmasd. KoopanHaTHas IUIOCKOCTb.

BeanuuHel. 3aBUCUMOCTH MEXAY BEIUYMHAMU
Enunune! 1uinHel, iomanm, oobeMa, Macchl, BpeMeHH, CKopocTH. [Ipumepsl 3aBUCUMOCTEi
Mexay BenuuuHamu. llpencraBnenue 3aBucumocTeil B Buae (opmyn. Berumcienus mo
dbopmynam.

UwucnoBbie U OYKBEHHBIC BBIpAKEHUSI. Y pABHCHUS
UucnoBbie BIpAKEHUS. 3HAUEHUE YMCIIOBOTO BbhIpaxkeHus. [lopsa1ok AeHCTBUI B YUCITOBBIX
BbIpakeHUsiX. bykBeHHBbIe BhIpakeHus. Packpeite ckoOok. [Togo0HbIe crnaraemele, puBe-
JneHue mnoJoOHbIX ciaraeMbix. @opmyinbl. YpaBHeHusa. Kopenb ypaBHeHusi. OCHOBHbIE
CBOMCTBA YpaBHEHMU. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

DJEeMEeHTHI CTAaTUCTUKHU, BepossTHOCTH. KOMOMHATOpHBIE 3a/1a4n
[IpencraBneHue AJaHHBIX B BUJIE TA0JINII, KPYTOBBIX U CTOJIOUYATHIX AHArpamm, rpaukoB.
Cpennee apudpmerndeckoe. CpenHee 3HaueHue BennuuHbl. CiiydaitHoe coObiTHe. JlocTo-
BEPHOE M HEBO3MOXKHOE cOOBITHA. BeposTHOCTH citydaiiHoro coObiTus. Pemenne komOuHa-
TOPHBIX 3a/1a4.

['eomerpuueckue Gurypol. M3mepeHust reoMeTpUuYecKuX BEIUYUH
Otpesok. Iloctpoenne otpeska. JlnuHa oTpeska, JomaHoW. M3MmepeHue AJIMHBI OTpeE3Ka,
IIOCTPOCHUE OTpe3Ka 3aJaHHOU IiuuHbL. llepumerp mHoroyronsHuka. Ilnockocts. IIpsamas.
Jlyu. Yron. Buasl yrnos. ['pagycHas mepa yria. I3mepeHue u nmocTpoeHue yrioB € MoMo-
mpto TpaHcnoptupa. IIpsmoyronsauk. Ksagpar. TpeyronpHuk. Bunabl TpeyronbHUKOB.
OxpyxHOCTh U KpyrT. JnunHa okpyxHocTH. Uncno n. PaBeHnctBo ¢uryp. [lonsitie u cBoii-
cTBa miomaau. Ilnomane npsmoyronpHuka u kBazapata. [lnomans kpyra. Ocb cUMMETpUU




¢burypsl. Harnsigaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX (pUTypax: MPsSMOYTOJIbHBIN TTa-
pamnenenunen, Kyo, mupaMmua, HUIMHAP, KOHYC, map, cdepa. [Ipumepsl pa3BepTOK MHOTO-
I'PaHHUKOB, IUJIUHApPA, KoHyca. [lonsTre u cBoiicTBa 06beMa. OOBEM MPSAMOYTOJIBLHOTO Ta-
paienenumnena u kyba. B3aumHoe pacrnonokeHue AByX HpsMbIX. llepnenaukymnspHbie
npsmele. [lapannensHbie npsimblie. OceBasi U LEHTpPaIbHAs CHMMETPHH.
MaremMarrka B HICTOPUYECKOM Pa3BUTUHU

Pumckas cuctema cuncienus. [lozunronnsie cuctemsl cuucienus. O0o3Hauenue mudp B
Hpesueii Pycu. Crapunnsie Mepsl IuHBL. BBeneHne MeTpa Kak eJuHUIbI JJIMHBL. MeTpu-
yeckas cucrema mep B Poccun, B EBpone. Mctopus ¢dopMupoBaHusl MaTEMaTUYECKUX CHM-
BoJioB. [Ipo6u B BaBunone, Erunte, Pume, Ha Pycu. OTkpeiTHE necITHYHBIX apobeir. Mup
MPOCTHIX uncell. 30710Toe ceuenue. Uncno Hynb. [losBieHre OTpULIaTEIbHBIX YHUCEIL.

Aneebpa

Anrebpanueckue BhIpaKeHuUs
BykBeHHbIE BhIpaXeHHUsS (BBIpAXKEHHsI C MIEPEMEHHBIMH). YnciaoBoe 3HaueHUE OYKBEHHOIO
BbIpakeHus1. JlomycTruMble 3HaYEHUSI IEPEMEHHBIX, BXOSIINUX B aJireOpandeckre BhIpaXKe-
Husl. [loncTaHOBKa BBIpRXKEHUI BMECTO MEPEeMEHHBIX. PaBeHCTBO OYKBEHHBIX BBIPAKECHUH.
ToxnecTBo, J0Ka3aTeabCTBO TOXAECTB. [IpeoOpazoBaHue BbIpaKeHUH.
CBoiicTBa cTeneHeu ¢ uenbiM nokasareneM. MHorowieHnsl. ClioxkeHue, BBIYUTaHUE, YMHO-
YK€HHE MHOrowieHOB. DOopMyIibl COKpPAILIEHHOTO0 YMHOKEHHUS: KBaApaT CyMMbI KBaJIpaT pas-
HOCTH, KyO cyMMBbI U KyO pazHocTH. DPopMyiia pa3HOCTU KBaJApaToB, (hOPMYJIbI CYMMBI KY-
00B U pa3zHOCTH KyOOB. PaznojkeHne MHOrowieHa Ha MHOKUTEIH. KBagpaTHbI TpexdiieH.
Boinenenue moiaHOro KBajapaTa B KBaJpaTHOM TpexwieHe. Teopema Buera. Paznoxenue
KBaJPaTHOrO0 TPEXWICHA HA JIMHEWHbIE MHOXUTEIU. MHOrOWIEHbl C OJHOW MEPEMEHHOM.
Crenens MHOrowieHa. Kopenb MHOrowieHa.
AnreGpanueckas npo0b. Cokparienue npodeit. JlelicTBus ¢ anredpanieckuMu JIpoOsSMU.
PanmonanbHbie BhIpakeHUs U uUX npeobOpazoBanusa. CBoOMCTBa KBaJIpaTHBIX KOpHEH U WX
NPUMEHEHHE B BBIYUTAHUSX.

YpaBHEHUs U HEPABEHCTBA
VYpaBHenue ¢ ogHou nepemeHHon. Kopens ypaBHenus. JInneitHoe ypaBHeHue. KBagpatHoe
ypaBHeHHe, GopMysa KOpHEHl KBaapaTHOro ypaBHeHMs. PelieHue panuoHalIbHBIX YpaBHe-
Hui. [Ipumepsl pemieHus ypaBHEHHWH BBICHIMX CTEIEHEW: METOJbl 3aMEHbI NEPEMEHHOU,
pa3oKEeHNE Ha MHOXKHUTEIH.
VYpaBHEHHUE ¢ IBYMS IIEpEMEHHBIMU; pelieHne cucreMbl. CucreMa AByX JMHENHBIX ypaBHe-
HUU C JABYMsI NEPEMEHHBIMHU; pEIICHHE IMOACTAHOBKOW M anreOpanvyeckuM CIIOXKEHUEM.
VYpaBHEHHE C HECKOJBKMMH IE€pEeMEHHBIMU. [IpuMepbl pelieHus HEIMHEWHBIX CHUCTEM.
[Ipumepsl pelieHust ypaBHEHUH B LIEIBIX YUCIIAX.
HepaseHnctBo ¢ ogHOM nepeMeHHOM. Pemenne HepaBeHcTBaA. JIMHEHBIE HEPABEHCTBA C OJI-
HOI TepeMeHHOM U ux cucteMbl. KBaapatHeie HepaBeHCTBaA. [Ipumepsl pereHus apoOHO-
palMoHaIbHBIX HEPABEHCTB.
UwucnoBbie HEPABEHCTBA U MX CBOMCTBA. Jl0Ka3aTENhCTBO YHUCIOBBIX U AIT€OpandecKux He-
PaBEHCTB.
[Tepexona oT ciaoBecHOW (HOPMYITHPOBKH COOTHOIICHUM MEXIy BEIMUYMHAMHU K airedpanye-
CKOH. PelieHne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

YwucnoBble NOCIEN0BATEILHOCTH
[TonsiTre mocneaoBarenbHOCTH. ApudmMeTnyueckas U reoMmeTpuueckas nmporpeccun. Gopmy-
7Bl 00IIEeTO WieHa apu(MeTHYecKOi W TeOMETPUYECKONW MPOTpPecCrid, CyMMBI MEPBBIX He-
CKOJIBKUX YJICHOB apu(hMETUUIECKON U TE€OMETPUIECKON MPOTPECCHIA.
Cno>xHbI€ POLIECHTHI.

YucnoBble G YHKIIUH
[Monsarue ¢pynkumu. Obnacts onpenenenus pynkuuu. CriocoOsl 3ananust ynkuuu. ['padux
¢yHkuuu, Bo3pacTaHue W yObiBaHue (yHKUIMHU, HauOoOIbIIee W HaWMEHbIIEE 3HAUCHUS




byHkumM, HymH (QYHKIHH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA. UTeHHe rpadukoB (hyHKIIUH.
OyHKIMKM, ONMUCHIBAIOUIME MPSMYI0O U OOpaTHYIO MPOMOPLUUOHAIBHYIO 3aBUCUMOCTH, UX
rpaduku. JIuneitHas QyHKIUs, ee Tpaduk, TeOMETPUUYECKH cMbICT KoddduimeHTos. ['u-
nepOosa. KBanpatuunas @ynkuus, ee rpaduk, napadona. Koopaunarel BepiuHsl napado-
Jbl, och cuMMeTpuu. CTerneHHble (YHKIMM C HATYpaJbHBIM IOKa3aTelleM, UX TpaUKu.
I'paduku GyHKIIMN: KOPeHb KBaApPaTHBINA, KOpEeHb KyOWueckui, Moayiab. Mcmonab3oBaHue
rpauKoB GyHKIUHN AJIs PELICHUs] YPaBHEHUI U CUCTEM.
[Tpumepbl rpa@uueckux 3aBUCHUMOCTEH, OTPaKAIOIIUX pealbHbIE MPOLECCHl: KoyeOaHue,
MOKa3aTeIbHBIA POCT; YUCIOBbIE (PYHKIIMH, OMUCHIBAIOIINE 3TH MPOLIECCHI.
[TapannenbHblit mepeHoc rpaduka BIOJIb OCEH KOOPAMHAT U CUMMETPHUS OTHOCUTEIBHO
ocel.

Koopaunarst
N3o0paxenne 4ucen TOYKaMH KOOPAMHATHOW mpsMoi. ['eoMeTpuuecKuit CMBICT MOIYJIsS
yycia. YucioBble MPOMEKYTKU: MHTEpBaJl, OTPEe30K, Jyd. dDopmyna paccTOSHUA MEXIY
TOYKaMH KOOPAUHATHOMN IPSIMOM.
JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH; KOOPJAMWHATHI TOYKH. KoopauHATBHI cepearHbl OT-
pe3ka. @opMyra pacCTOSIHUSL MEXIY JABYMsI TOUKaMU IJIOCKOCTH. Y paBHEHUE MPSMOMU, yr-
J0BOM KO3 (PUIIMEHT NMPSMOH, YCIOBUE NapalIeIbHOCTH NPSIMbIX. Y paBHEHHE OKPYKHOCTHU
C IICHTPOM B Hauajie KOOPAUHAT U B JIIO00M 3aIaHHOMN TOYKE.
['padmueckas nHTEpHpeTallvs YPAaBHEHH ¢ TBYMS IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB
C IByMs [IEPEMEHHBIMU U UX CUCTEM.

I'eomeTpus

[IpocTeiinme reoMmeTpruyecKkue GUrypsl
Touka, npsimast. OTpe3oK, ayd. Yron. Buasl yrinoB. CmexHbIE U BEpTUKAJIbHBIE YIibl. brc-
CEKTpHUca yrJa.
[lepecekaromuecs u napaienbasle npsamsle. [leprnennuxynsapusie npsMsie. I[Ipusnaku na-
pauienbHOCTH NpsAMBIX. CBOKCTBA NapaJlIeIbHbIX NPAMBIX. llepnenaukynsap u HaKJIOHHas K
IPSIMOM.

MHOT0OYTOJILHUKH
Tpeyronsauku. Bunbl TpeyronsHukoB. MeauaHa, OucceKTpuca, BBICOTA, CPEAHSS JTUHUS
TpeyrojabHuka. [Ipu3Haku paBeHCTBa TpeyroyibHUKOB. CBOMCTBA U MPU3HAKK PaBHOOEIPEH-
HOro TpeyronbHuka. CepequHHbIA NEepneHANKYIsAp oTpe3ka. Cymma yrioB TpeyroJbHUKA.
Brewmnue yrnel TpeyronbHuka. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHUS MEXAY CTOPO-
HaMU M yrilaMu TpeyroJjibHuka. Teopema Iucgaropa.
[Tono6uble TpeyroabHukH. [Ipu3Haku mogooust TpeyroJbHUKOB. TOUKM MepecedyeHns Meau-
aH, OUCCEKTPHUC, BBICOT TPEYTOJIbHUKA, CEPEAUHHBIX MEPIECHINKYISIPOB CTOPOH TPEYroib-
Huka. CBOMCTBO OMCCEKTpUCH TpeyroiibHUKa. Teopema Daneca. MeTpuueckue COOTHOIIIE-
HUS B MPSMOYTOJIBHOM TpeyrojbHUKE. CHHYC, KOCUHYC, TAHT€HC, KOTAHIT€HC OCTPOr0 yria
IPSIMOYTOJIBHOTO TpeyroibHuKa U yrioB oT 0 1o 180. @opMyiibl, CBA3BIBAIOIINE CUHYC, KO-
CHUHYC, TAHTE€HC, KOTAHI'€HC OAHOT0 M TOro ke yria. Pemenue TtpeyronpHukoB. Teopema
CHUHYCOB U TEOpEMA KOCUHYCOB.
Yersipéxyronbauki. [lapamnenorpamm. CBolicTBa M NMpr3HaKku napajenorpamma. IIpsamo-
yrOJILHUK, pOMO, KBaapaT, UX CBOWCTBA U mMpu3Haku. Tpamenus. CpeaHss TUHUS Tpareluuu
U €€ CBOMCTBA.
MHoroyronpHuKHU. Belnykiibie MHOTOYroiabHUKUM. CyMMa YIiioB BBITYKJIOTO MHOTOYTOJIb-
HuKa. [IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyKHOCTb M Kpyr. ['eoMeTpudeckue NocTpoeHHUsI
OKpyXHOCTb M KpPYyT. DJIEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpanbHble 1 BOIMCAHHBIE YTJIbI.
KacarenbHas K OKpYKHOCTH U €€ CBOMCTBa. B3auMHOE paconoKeHne IpsiMoil U1 OKPYKHO-
cti. OnucaHHas M BOMCAHHAsI OKPYXKHOCTU TpPEyroJibHUKa. BrivcaHHbIE U ONMCaHHBIE Ye-
TBIPEXYTOJIBHUKH, X CBOMCTBA ¥ IPU3HAKU. BriricaHHbIE M ONMCaHHBIE MHOTOYT'OJIbHUKH.




['eomerpuueckoe mecto touek (I'MT). CepenuHHbIN NEPICHAUKYISAP OTpe3Ka U OUCCEK-
Tpuca yria kak [ MT.
['eomeTprueckre MOCTPOCHUS LUPKYJIEM U JIMHEMKON. OCHOBHBIE 3a/la4yd Ha MOCTPOECHUE:
IIOCTPOEHHUE YTJIA, PABHOI'O TaHHOMY, IIOCTPOEHUE CEPEAMHHOIO MEPIICHANKYIIIPa JaHHOTO
OTpEe3Ka, MOCTPOCHHUE NPSIMOM, MPOXOMASIIEH Yepe3 NaHHYI0 TOUYKY U IMEPHEHIUKYJIIPHON
JTAHHOW MPSMOH, MOCTpOEeHHUE OUCCEKTPHUCHI NaHHOTO yria. [locTpoeHue TpeyrojibHUKA MO
3amaHHbIM d1eMeHTaM. Meron I'MT B 3agagax Ha mocTpoeHHE.
H3mepeHne reoMeTpUYeCKUX BEIMYHUH
Jnuna otpeska. PaccrosHue mexay IByMs TOYKaMmH. PaccTosiHME OT TOYKM JO NPSAMOM.
PaccrosiHne Mexny napauieabHbIMU MPSMBIMH.
IIepuMeTp MHOTOYTOJIBHHKA.
JnuHa okpykHOCTHU. JlJIMHA T1YTH OKPYKHOCTH.
['panycHas Mepa yria. BennunHa BIUCaHHOTO yria.
[TonsTuss 1omaaun MHoroyrojgpHuka. PaBHoBenukue ¢urypbsl. Haxoxnenue miomanu
KBaJAparta, NpsIMOYTOJIbHUKA, apAJJIEIOrpaMMa, TPEYTrOJIbHUKA, TPAIICLIHH.
[Tonsitue momaau kpyra. [lnomans cekropa. OTHOIIEHUE TUIOMAACH MOAOOHBIX QUTYP.
JlekapToBbIe KOOPIUHATHI HA MIIIOCKOCTH
dopMyna pacCTOSIHUSA MEXAY IBYMs TOukaMH. KoopaumHaThel cepeauHbl OTpe3Ka. YpaBHE-
Hue GUTyphl. YpaBHEHUS OKPY>KHOCTH U MPAMOU. YTI0BOM KO PUIIHEHT MPSMOIA.
Bekropsl
[Tonsitue Bekropa. Moayns (nnuHa) Bektopa. PaBHble BekTOpbl. KosmuHeapHble BEKTOPBHI.
Koopannats! BekTopa. Cl0KE€HHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA HA YHUCIIO.
CkansipHoe npou3sBeieHue BeKTopoB. KocuHyc yriia Mex1y IByMsl BEKTOPaMH.
['eomerpuueckue npeoOpazoBaHus
[Tonsite o npeoOpa3zoBanuu (urypsl. /IBuxkenue ¢urypsl. Buasl 1BukeHus Qurypsl: mna-
paJIIeNbHBIN TIEPEHOC, OCeBasi CHMMETPHS, [IEHTpajIbHasi CUMMETpHsI, TOBOPOT. PaBHbIE (hu-
rypel. ['omotetus. [lomo6ue duryp.
DJIEMEHTHI JJOTHKH
Onpenenenne. AKCUOMBI U TeopeMbl. [[oka3zarenscTBO. Jl0Ka3aTenbCTBO OT MPOTUBHOIO.
Teopema, obpaTHast nanHoil. Heobxonumoe u goctaTouHoe yCioBUs. YTOTpeOIeHNE JT0TH-
YECKUX CBA30K €CJIU..., TO ..., TOTJa U TOJIBKO TOrJA.
['eomeTpust B ICTOPUYECKOM PA3BUTHUH
N3 ucropun reomerpun, «Hauana» EBknuaa. Mctopus naroro nocrynara EBknuna. Tpuro-
HOMETpUS — HayKa 00 H3MepeHMM TpeyrojbHHKOB. [locTpoeHue MpaBHIBHBIX MHOIO-
yroibHUKOB. Kak 3apoauiace uaest KOOpAUHaT.
H.N. Jlo6aueckuit. JI. Ditnep. @anec. [Tudarop.

BeposaTtHoCTh M cTaTUCTHKA

[IpeacTaBieHUe JAHHBIX
HpCI[CTaBJ'ICHI/IC JaHHbIX B BHJC Ta6J'II/II_I, Auarpamm, Fpa(bI/IKOB. MHO)KCCTBO, OJIEMCHT MHOZKCCTBA,
IIOAMHOXKECTBO. OHCpaHI/II/I Haa MHOXECTBaAMMU: O6’bCI[I/IHCHI/IC, NEepeCcCUYCHUC, NOIIOJIHCHHC. CBolicTBa
onepaunﬁ HaZl MHOKCCTBAMU: IICPEMCCTUTCIIBHOC, COUCTATCIILHOC, pACIIPCACIIUTCIBHOC, BKIIFOUYCHH.
HUcnionb3oBanue l"pa(i)I/I‘IeCKOFO MMpEaACTAaBICHUA MHOXCECTB IJId OIMUCAaHUA PCAJIIBHBIX ITPOLCCCOB U AB-
HCHHﬁ, IIpu pCIICHUHA 3a/1a4.

OnucaTenbHas CTaTUCTHUKA

Cpennee apudmernyeckoe, MeiMaHa, pa3Max, HauOoJbIlee U HauMeHblllee 3HaYeHUs] Habopa 4yuc-
JIOBBIX TaHHBIX. [IpuMepb! ciryyaliHOM H3MEHUNBOCTH.

Cay4aiiHas “3MEHYUBOCT.

CrnyuaiiHas U3MEHUMBOCTb. TOYHOCTh M MOTIPEUIHOCTh M3MEPEHUN. TeHAEHINN U CilydyallHble OT-
KJIOHEHUs. HacTOThl 3HAHYEHN B MAacCCUBAax JAaHHBIX. [ pynnupoBKa JaHHBIX U TUCTOTpaMMBbl. BbI-
6opka

I'padbr




I'pad, Bepmmna, pedbpo. Crenens BepmnHbl. Yncmo pedep u cymMMmapHas cTeneHb BepiuH. [Ipencras-
nenue o cszHocTy rpada. Lemu u nuknel. [Tytu B rpadax. O6xoxn rpada (ditnepos myts). [Ipeacras-
neHue 00 oprueHTHpoBaHHOM Tpade. Pemenue 3amau ¢ momoimnsto rpados. [epeBo. CoiicTBa aepeBb-
CB: CAIMHCTBCHHOCTD ITYyTH, CYLLICCTBOBAHUC BHUCSTUEH BCPIIHMHBI, CBA3b MCXKAY YHMCJIOM BCPIIWH U YHC-
1oMm peoep. [IpaBuio ymHOKeHUs. Pemenne 3a1a4 ¢ ToMoIIbIo rpados.

Jlornyeckuie yrBEpKACHNS U BbICKA3bIBAHUS
Jlornueckue yTBepkKeHUs U BbICKa3biBaHusA. OTpuliaHue. Y caoBHbIE yTBepKIeHHs. OOpaTHbIE U paB-
HOCWIbHBIC yTBEpKAeHHUs. [Ipu3Haku u cBoiicTBa. [IpOTUBONONOKHBIEC YTBEPKIACHUS.

CrayyaliHble OIBITHI U CIyYalHBIE COOBITUS
CrnyuaiiHas BeJMYMHA M PaCHpPElENICHUE BEPOATHOCTEM. MaTemMaTHuueckoe OXKUAAHWE U JUCIIEPCUS.
IIpuMepsl MaTEMaTUYECKOIO OKHMJIAHUS KaK TEOPETUYECKOIO CPEJHEro 3HA4YeHHUs BeaudyuHbl. Marte-
MaTHYECKOE OKHIAHUE U IUCIEPCUS CIy4alHON BEIUYMHBI «UUCIIO YCIEXOB B CEPUM HUCIBITAHUN
beprymm».

MHuoXkecTBa
MHO)KGCTBO, QJICMCHT MHOXXCCTBA, ITIOIMHOXCCTBO. Onepam/m Had MHOXECTBAMMU. O6’L€I[I/IH6HI/I€, I1C-

PECCUCHUC, NOINOJIHCHUC. CaoiicTBa onepaunﬁ Haa MHOXCCTBaAMU: IECPEMCCTUTCIBHOC, COUCTATCIIb-
HOC, pacupCACIUTCIIbHOC, BKIIIOYCHUA. Hcmonn3oBanne rpa(bnqecxoro MMpEaACTAaBIICHHUA MHOKCCTB IJIA
OIIMCAaHUs pCaJIbHBIX ITPOUCCCOB U HBHGHHﬁ, IIpHu pCUHICHHUH 3a1a4.

PaccenBanne maHHBIX
I/I3MepeHHe paCCGI/IBaHI/IH JAHHBIX. HI/ICHepCHﬂ n CTaHI[apTHOG OTKJIIOHCHHEC YHCJIIOBBIX Ha60pOB. I[I/Ia—
rpamMMa pacceMBaHusI.

4. TemaTnueckoe IJIAHUPOBAHNE

S KIacc
Ne Paznen (kon-Bo yacoB) / Tema XapakTepHucTuKa OCHOBHBIX BUJIOB
n/n y4eOHO IesITeTbHOCTH
|.  Hamypanvnole uucna u oeiicmeus | OuucwBaTh CBOWCTBA HATYPaIbHOTO psga. Uu-
Hao numu (90 uac) TaTb W 3alUChIBaTh HaTypajbHBIE YHCIIA, CPaB-

HUBATb W YINOPAAOYHUBATL HUX. Pacno3naBate Ha

4epTeKax, PUCYHKAX, B OKPY)KAIOIIEM  MHpe
CnoxeHue M BbIUUTAHHE HATypaib- P » PHUCYHKax, Py B p
HBIX QHCen OTPE30K, NPAMYIO, Ty, IIIOCKOCTb.

YMHOKEHHNE U JEIEHNE HaTypaJIbHbIX IIpiBoUTH MIpUMEpBI MOJIENeit STHX QUryp.
qucen W3mepsTs aauHbl 0Tpe3koB. CTPOUTH OTPE3KHU 3a-

JaHHOW JUIMHBIL. Permiath 3a7auM Ha HaXOXKIECHUE
JUITMH OTPE3KOB. BhIpakaTh OJHUM €TUHHUIIBI JIUH
gepe3 apyrue. [IpuBoauTh npumeps! TPHOOPOB CO
IIKaJIaMHU.

Crtpouts Ha KOOPJUHATHOM JIy4€ TOUKY C 3a/IaHHOM
KOOPJIMHATON, OMpPEACNsITh KOOPAWHATY TOYKH.
®opmynaHMpoBaTh CBOMCTBA CIOXKEHUS W BbIYMTA-
HUSI HATypaJbHBIX YHCEJI, 3alUCHIBATh 3TU CBOM-
cTBa B BUjae Gopmyn. [IpuBoauTh mpumepsl yuc-
JIOBBIX M OyKBEHHBIX BbIpakeHui, Gopmyn. Co-
CTaBJISITh YUCIIOBBIE M OYKBEHHBIE BBIPAKEHHUS TI0
yCJIOBHIO 3a/aud. Pemath ypaBHEHHS Ha OCHOBa-
HUU 3aBUCUMOCTEM MEXJTy KOMIIOHEHTaMU Jeil-
CTBUM CIIOKEHUS ¥ BHIYUTAHUS. Pemars TeKCTOBEIC
33141 C TIOMOILIBI0 COCTABJICHUS] YPABHEHUH.
PacrosnaBath Ha uepTexax M PHCYHKaxX YIJbI,

Harypasbnbie uncia




MHOTOYTOJIbHUKH, B YAaCTHOCTU TPEYTOJbHHKHY,
IPSIMOYTOJIBHUKH. Pacrno3HaBaTh B OKpYy’KaroleM
MHUPE MOJIETH 3THX PUTYP.

C nomompl0 TpPaHCIOPTUpPA W3MEPATh TIpajyc-
HbIE Mepbl YIJIOB, CTPOHMTH YIJIbI 33JlaHHOM Tpa-
JyCHOI Mepbl, CTPOUTh OUCCEKTPUCY JAHHOIO YI-
na. Knaccugummposats yrisl. Knaccupumposars
TPEYTOJbHUKHU 110 KOJIMYECTBY PABHBIX CTOPOH U
1o BujaM ux yriioB. ONucCkIBaTh CBOMCTBA Mpsi-
MOYTOJIbHUKA.

Haxoauts ¢ momomnipio GopMys mepuMeTpsl Hpsi-
MOYrojbHMKa M KBajapaTa. Pemarp 3amaum Ha
HaXOXXJCHUE TEPUMETPOB MNPSIMOYTOJbHUKA H
KBaJpara,

rpasyCHOU Mepbl yIJIOB.

CTpouTh JIOTMYECKYI0 IIENOYKY pacCyXAeHHUH,
COTIOCTABJIATh MOJYYCHHBIH pe3ynabTaTr C YCIo-
BUEM 3aJ]auu.

@opMyIHpOBaTh CBOWCTBA YMHOXKEHHMS WU JeJe-
HMSl HATypaJbHBIX YMCEIl, 3alIUChIBATh 3TU CBOMi-
cTBa B BHIE (Gopmyn. Pemarb ypaBHeHHs Ha OC-
HOBAaHMU 3aBUCHMOCTEH MEX1y KOMIOHEHTaMU
apu(pMETUYECKUX TCUCTBUH.

HaxonuTh oCTaToOK NMpH JeNeHUH HaTypalbHbIX
yucen. [1o 3a17aHHOMY OCHOBaHHUIO H MOKA3aTENI0
CTEeNEHU HaXOAUTh 3HAUCHUE CTETIEHU YHCIIa.
HaxoauTs muromaan npsMoyrojbHHKa M KBajpaTa
C MOMOILBI0 (hopMyi1. BeipaskaTb 0JTHU €AMHULIBI
TUTIOIIAAH Yepes3 IpyTHe.

Pacrnio3HaBaTh Ha uyepTeXax W PHUCYHKax Ips-
MOYTOJILHBIY Tapajuienenunesn, nupamuay. Pac-
MI03HABaTh B OKPYXKAIOLIEM MHUpPE MOJENIH 3TUX
¢uryp.

N300pakath pa3BEPTKU MPAMOYTOJBHOTO Mapal-
JIeNEeTUIIe Ia ¥ TIMPAMHU/IBL.

Haxonuts 00bEMBI IPSIMOYTOJIBHOTO Mapasuiese-
numnena 1 Kyoa ¢ nmomouibio hopmyin. Beipaxars
OJIHU €TMHMIIBI 00BEMA Yepe3pyTHe.

PenraTh KOMOMHATOpPHBIE 33/1a4K C IOMOMIBIO TIepe-
Oopa BapuaHTOB.

Pacnio3naBath Guryphl, HIMEIOIINE OCh CAMMETPHH.
Coz0amv bnazonpusmuvle ycioeus Ol passu-
Mus COYUANbHO 3HAYUMBIX U , YeHHOCHHBIX OM-
HOWleHUU: K MUpPY KaK 21A6HOMY NPUHYUNY Yello-
8eyecKoeo  obwedcumus,  yCio8ul0  Kpenkoll
OpYoHcOLL, HANAXHCUBANUA OMHOWLEHULL C KOJlle2a-
MU no pabome 8 6yoywem u co30anus dazonpu-
AMHO20 MUKPOKIUMAMA 8 C80ell COOCMBEHHOU
cembve; K 3HAHUAM KAK UHMELIeKMYaIbHOMY pe-
cypcy, obecneuusaowemy 0yoyuee uenosexa,
KaK pe3yiomamy KpOnomiugo2o, HO YeleKd-
menvbHo2o yuebHozo mpyoa, Kk ceoemy Omeye-
cmay, ceoell manol u borvuiol Pooune kak me-
cmy, 8 KOmMopoM 4elo8eK blpoc U NO3HAIL nep-
gble paodocmu U Heyoauu, KOmopas 3asewand
eMy npeoKkamu u KOmopyio Hys#CHO obepe2amy,; K




mpyoy Kak OCHOBHOM) CHOCODY OO0CMUNICEHUs.
JHCUBHEHHO20 OIIA2ONONYHUS Uel08eKa, 3A1102Y €20
YCneuHo2o npogeccuoHarbHo20 camoonpeoere-
HUSL U OWYWeHUS YBEPEHHOCMU 8 3A8MpPAauiHem
OHe, K OKPYAHCAIOWUM TI00SAM KAK 0e3)CI08HOI U
abCoNOMHOU YeHHOCMU, KAK PABHONPABHBIM CO-
YUATbHbIM NAPMHEPAM, C KOMOPLIMU HeoOX00u-
MO gblcmpaugams 0006podiceiamenbhble U 63au-
MOnoooepaicusarwue OMHoOUueHUs, oaruue de-
JI08EKY padocms 00WeHUs: U No38oJsAIUUe U3oe-
eams Yyecmea O0O0UHOHYeCmea; K Npupooe Kax
UCOYHUKY JHCU3HU HA 3emile, OCHO8e camMo2o ee
CYWecmeosanus, Hyxcoarwelcs 6 sawume u
NOCMOSIHHOM 8HUMAHULU CO CHOPOHbL YENlOBEKA.




. Apobnvie yucna u doeiicmeun nao
HUMU (85 uac)

OOBIKHOBEHHBIC JPOOH.
Jecatuanbie 1pooH.
[ToBTOpEHHE ¥ CHCTEMAaTH3ALUS
y4eOHOro MaTepuaia.

Pacmo3HaBaTte OOBIKHOBEHHYIO  JIpoOb, TIpa-
BUJIBHBIC W HCIIPABUJIBHBIC Z[pOGI/I, CMCUIaHHBIC
quca.

YutaTh W 3aMUCHIBaTh OOBIKHOBEHHBIE IpPOOH,
CMCIIIaHHBIC YHCIIA. CpaBHI/IBaTB O6HKHOB€HHBIC
IpoOu ¢ paBHBIMH 3HaMeHaTensiMu. CKIIaabIBaTh
U BBIYMTATh OOBIKHOBEHHBIC JPOOU C paBHBIMHU
3HaMEHATEIISIMU.

[IpeoOpa3oBbIBaTh HEMPABHILHYIO IpOOb B CMe-
MIAHHOE YUCIIO, CMENIAHHOE YKCIO B HEMPABHIIb-
HyI0 JIpo0Ob. YMETh 3alUChIBaTh Pe3yJIbTaT Jielie-
HUA JABYX HATYpaJbHBIX YHUCCII B BHUIC O6LIKHO-

BEHHOU JIpo0wu.

Pacnio3HaBaTh, YMTATh U 3aIMCHIBATH JECATHYHBIE
npobu. HaswiBaTh paspsabl  JIECATHYHBIX 3Ha-
KOB B 3aIlUCH JECATHYHBIX JIPOOEH.

CpaBHHBATH JiecATUUHBIE ApoOH. OKPYTISTH Je-
CSATUYHBIC IPOOU M HATYpalbHBIC YMClia. Boimos-
HSATh MPUKHUJIKY PE3yJIbTAaTOB BhIYUCICHHIA. BbI-
MOJTHATH apuPMEeTHIECKUE ACUCTBUS HAJ IeCsI-
TUYHBIMH Apo0siMu. HaxoauTs cpennee apudme-
THYECKOE HECKOJIBKUX uncel. [[puBouTh pume-
PBI CPEIIHUX 3HAUCHUI BEIIMYUHBL. Pa3bsACHATB, YTO
TaKOe «OIUH TPOICHTY.

[TpencTaBisiTh MPOICHTHI B BUJIE JCCSITHYHBIX
npoOel 1 eCSITHYHbIC JPOoOU B BHJIE MPOIICHTOB.
HaxoauTp mpoLeHT OT Yuciia ¥ YUCIIO TI0 ero
MPOIICHTAM.

Coz0amb 6nazonpusimuvle Yciosus O0as. pa3eu-
MUusi COYUANbHO 3HAYUMBIX U YEHHOCHHBIX OM-
HOWleHUU: K 300p08bl0 KaK 3a102y 00120l U aK-
MUBHOU  JCU3HU  Yel0BeKd, €20 XOPOue2o
HACMpoeHus U ONMUMUCTUYHO20 6321504 Ha
mMup;

K SHAHUSM KaK UHMELIeKMYAIbHOMY pecypcy,
obecneuusarowemy 0yoyujee yenosekd, KaxK pe-
3YI6Mmamy KpOHnOMIUBO20, HO YEIeKAMeNbHO20
yuebH020 mpyoa,

K mpyody KaKk OCHOBHOMY CHOCODY 00CMUICEHUS.
JHCUBHEHHO20 OIIA2ONONYHUSL YeN0BEKA, 3A1102Y €20
YCHeuHo2o npogecCcuoHanIbHo20 camoonpeoere-
HUSL U OWYUWeHUs] YBEPEHHOCMU 8 3A6MPAULHEeM
OHe; K camum cebe KaK X03se8am ceoeli cyoboubl,
CamMOOnpeoenaouuUMcs U Camopeanru3yViouumcs
JUYHOCMAM, OMBEUAIOWUM 34 CB0€ COOCMBEHHOE
oyoywee;

K OKPYHCAIOWUM TH00AM KAK 0e3)Clo8HOoU U ao-
CONIOMHOU YEHHOCMU, KAK PABHONPAGHBIM COYU-
AIbHLIM NAPMHEPAM, ¢ KOMOPbIMU HEe0OX00UMO
svicmpausams 000podceamenvhvie U 83aUMO-
nooodepoicusarowue OMHOULeHUs, Oarwue Yeno-
8eKy padocmv oOweHuss u no3gonsaruue usde-
2ams yyecmea 0OUHO4ecmad,

HTOIO: 175 uac

6 Kunacc

[ Ne |

Paznen (kon-Bo gacoB) / Tema

XapaKkTepUCTUKa OCHOBHBIX BUIOB




n/n

y4eOHOU NesITeIbHOCTH

. JdeJnMMoOCTbh HATYPAJbHBIX YHCEJ
(17 uac)

Jlenurtenu u KpaTHbIE

[Ipuznaku nenumocty Ha 10, Ha 5 1 Ha 2
IIpusnaku nenumocty Ha 9 u Ha 3
[IpocThie U cocTaBHBIC YnCIa
HauOonpmuii 001mui 1eIuTeib
Haunmensiiee ob1iee kpaTHoe

Dopmynuposams ONPEEICHUS TTOHATHH: IETH-
TeJb, KPaTHOE, MMPOCTOE YHCIIO, COCTABHOE YHUC-
110, OOIINH eIUTEb, HAauOOJBIINK OOLINIH JIe-
JUTENh, B3AUMHO MPOCTHIE YKCIIa, 00IIee KpaT-
HOE, HAaUMEHbIIIee 001Iee KPaTHOE U MPU3HAKH
JIenuMocCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TIpaBUIa HAXOKICHHUSI HANOOIBIIIC-
ro oomero nenutens (HO/I), naumenpiiero o6-
miero kpatHoro (HOK) Heckonpkux uucen, pas-
JIO’KEHUS HATYPAJTbHOTO YUCIIa Ha TIPOCTHIC
MHOKHTEIIH.

Cosz0amb Onaconpusimuvle yciogus OJisi pa3su-
Mmusi COUUAIbHO 3HAYUMBIX U YEHHOCHHBIX OM-
HOwleHUull: K mpyoy KaKk OCHOBHOM) CNocody 00-
CMUICEHUST HCUSHEHHO20 ONa20NONYUUsL Yelose-
Kd, 34102y €20 YCNeuHo20 npogeccuoHaibHo20
camoonpeoenerus U OuyueHuss y8epeHHoCmuy 8
3aempauinemM OHe, K camum cebe KaKk X03:1e6am
ceoetl cyovobl, CaMoOnpedessIIoWUMC U CAMO-
PeanusyIouWUMcs TUYHOCMAM, OMBeUarwuM 3d
ceoe cobcmeenHoe Oyoywee, K 3HAHUAM KAK UH-
MennNeKmyaibHoMy pecypcy, 00ecnedusarouemy
OyOywee yenoseka, Kak pe3yivmamy KpOnomiu-
6020, HO YBIEKAMENbH020 YUeOH020 mpyod

Il. Ooviknosennvie Opoou (38 uac)
OcHOBHOE CBOWCTBO /1po0H.
Coxkpaienue apobei.
[IpuBenenue apodeii k 001IEMy 3HAMEHATe-
mo. CpaBHeHHe Apo0eit.
CrnoxeHue ¥ BRIUUTAHUE TPOOEH.
YMHO)KEHUe IpoOei.
Haxoxxnenue npoOu oT uncna.
B3anmMHo oOpatHble yncia.
Jenenne npoOei.
HaxoxxaeHue yncia no 3Ha4eHuIo ero Ipo-
ou.
[Ipeobpa3oBanre 0OBIKHOBEHHBIX IpOOei B
JECATUYHBIE.
beckoHeuHble TEpHOANYECKHIE ECATUYHbIE
apoou.
JlecaTuanoe mpuOInKeHne 0ObIKHOBEHHOM
Ipoou.

Dopmynuposams OTpeNIeIICHUs TIOHSITHIA: HECO-
KpaTumasi 1po0b, OOIIMI 3HAMEHATENb BYX
npobeit, B3auMHO oOpaTHble yncia. [IpuMeHsITh
OCHOBHOE CBOMCTBO JIpOOM Il COKpAIIEHUS
npob6eil. [IpuBoauTh 1poOU K HOBOMY 3HAMEHa-
tento. CpaBHUBATh OOBIKHOBEHHBIE TpoOu. BrI-
MOJTHATH apuPMETHIECKUE JEHCTBUS HAJl OOBIK-
HOBEHHBIMHU APOOSIMH.

HaxoauTs 1poOk OT 4Kcha ¥ YUCIIO MO 33aJaHHO-
My 3HaueHuIo ero apoodu. IIpeobpazoBbiBaTh
0OBIKHOBEHHBIE ApoOU B AecaTuuHble. Haxoautsb
JIeCATUYHOE MPUOIKEHIE OOBIKHOBEHHOH APO-
ou.

Co3z0amsb bnaconpusmuule Yciosus OJisl pa36u-
Musi COYUAIbHO 3HAUUMBIX U YEHHOCTHBIX OM-
HOWLeHUL: K MUPY KAK 21A6HOMY NPUHYUNY Yelo-
8eYeCcK020 0OWeHCUmusl, YCI08UI0 KPEeNnKou
OpYHCObL, HANAXHCUBAHUS OMHOUWEHU C KOJLIe2a-
MU no pabome 8 6yOywem u co30anus 61a2o-
NPUSMHO20 MUKDPOKIUMAMA 8 C80ell COOCMEeH-
HOU cembe; K 3HAHUAM KaK UHMEeNNIeKMYalbHOMY
pecypcy, obecneuusarowemy 6yoyuee uenosexa,
Kax pe3yivmamy Kponomiauo20, Ho yeieKd-
menbHO20 YYebH020 mpyoa




I11. Omnowenus u nponopyuu (28 uac)
OTtHoueHus
[Tponopiuun
[IporieHTHOE OTHOIICHHE ABYX YHCENT
[Ipsimast 1 oOpaTHas MPONOPIMOHATIbHBIE
3aBHCUMOCTH
Jlenenue yncia B JaHHOM OTHOLICHUH
OKpy>KHOCTb U KpyT
Jnuna okpyxHoctu. [1momans kpyra
[unuuap, KOHYC, Wap
JnarpaMmsl
Cnyuaitabie coObITHS. BEposSTHOCTH CITy-
YaifHOTO COOBITUS

Dopmynuposams OTpeNIeTeHUs IOHATHIA: OTHO-
IIEHUE, TPONOPLIHSL, IPOLIEHTHOE OTHOLIEHNE
JIBYX YHUCEJI, IPSIMO MPOTOPLUOHATIBHbIE U 00-
paTHO NMPOIOPIHOHANIbHBIE BeMYUHbL. [Tpume-
HSITh OCHOBHOE CBOWCTBO OTHOILIECHHS U OCHOB-
HO€ CBOWCTBO Iponopuuu. [IpuBoauts npumMepsl
¥ ONUCHIBATh CBOICTBA BEJIMYHMH, HAXOIAIINXCS
B IIPSMOM 1 0OpaTHOM MPONOPLUOHAIBHBIX 3a-
BUCUMOCTSIX. HaxoauTh MPOIIEHTHOE OTHOILICHHE
JBYX ymcel. [lenuTh Yuciio Ha MpONopLUUOHAIb-
HBIC YaCTH.

3anucvieams ¢ TOMOLIbIO OYKB OCHOBHBIE CBOM-
CTBa JpoOHU, OTHOLICHHUS, IPOITOPIIIH.
Ananuzuposames MHPOPMALUIO, IPEICTABIICH-
HYIO

B BUJI€ CTOJIOYATHIX M KPYI'OBBIX AMArpaMM.
[TpencraBusaTe nHGOpPMALHIO B BUJE CTOIOYA-
TBIX U KPYT'OBBIX JIMAarpamMM.

IIpusooums ipuMepsl CTy4alHbIX COOBITHIA.
HaxonuTh BepoOSTHOCTB CITy4ailHOro cOObITHS B
OTIBITaX

C PaBHOBO3MOKHBIMU MCXOJIaMH.
Pacnosznasams Ha uepTexax U pUCyHKax
OKPYKHOCTB, KPYT, IIWJIMHJIP, KOHYC, chepy,
I1ap U UX 3JIEMEHThI. Pacrio3HaBaTh B OKpyXa-
IOLLEM MHpe MoJienH 3TuX puryp. CTpouTs ¢
MOMOILBIO IUPKYJI OKPY>KHOCTb 33JJaHHOTO pa-
nuyca. M300paxars pa3BEpTKU LIIMHIPA U KO-
Hyca. Ha3piBaTh npuOmmxEHHOE 3HAUCHUE YHC-
na. HaxoauTe ¢ nomouisio GopMyIn JUIMHY
OKPYKHOCTH, IIJIOLIA/(b KpyTa.

Coz0amw brazonpusamuule ycnosus 0Jis pa3eu-
MUs COYUANbHO 3HAYUMBIX U YEHHOCHHBIX OM-
HowleHull: K ceoemy Omeuecmsy, ceoeu Maiou u
oonvuwol Pooune xak mecmy, 6 Komopom ueno-
8€K 8bIPOC U NO3HAJ Nepeble padocmu U Heyoa-
Yu, KOMOPAs 3a6eWana emy npeoKamu u Komo-
DPYIO HYJHCHO 0bepezamb, K mpyoy KaK OCHOBHO-
MY CHOCO0OY 00CMUINCEHUSL HCUSHEHHO20 01120~
NONYYUS Yel08eKa, 3a1102) e20 YCNeuHo20 npo-
peccuonanbHo20 camoonpeoenenus u ouyujeHus
Y8epeHHOCMU 8 3a8MpaLiHeM OHe




IV. Pauuonanvuvie uucna u

Heiicmeusn nao numu (70 uac)
ITonoxurenbHbIE

Y OTpULIATEJIbHBIE YHUCIIA

Koopnunarnas npsamas

Lenpie uncaa.

PannonansHbie yncia

Moayinb unciia

CpaBHeHue uncen

Ciio’)keHne palmoHaIbHbIX YU CEI
CBoiicTBa CIIOKEHUS PALIMOHATIBHBIX YHCET
Briuutanue panuoHanbHBIX YUCET
YMHOXEHUE PALIMOHATIBHBIX YHCEN
CBolicTBa YMHOKEHUS PAlUOHAJIBHBIX YH-
cen

Koaddumuenr.

PacnipenenurenbHoe CBOMCTBO YMHOKEHUS
Jlenenue paiMOHAJILHBIX YKCEe

Pewmenne ypaBHenui

Pewrenue 3a1au ¢ noMoLIbIO YpaBHEHUM
[lepnenqukynsipHbIC TIPSIMBIE

OceBas U LIEHTpaJIbHAS CHMMETPUHU
[TapamiensHble npsMbIe

KoopaunatHast miaockocThb

I'paduxu

Iloemopenue u cucmemamu3zayusa yyeo-
H0o20 mamepuana (22 uac)

I1Ipusooums IpUMepbI UCTIOIB30BaHUS TOJIOKH-
TEJBbHBIX U OTPULIATENBbHBIX ynces. @opMynupo-
BaTh OIPEACICHUE KOOPAUHATHOU IIPSMOM.
Ctpouth Ha KOOPAMHATHOM MPSMOW TOUKY C 3a-
JTAHHOM KOOPJAMHATOM, ONPEAEIIATh KOOPAUHATY
TOYKHU.

Xapaxmepu306amb MHOKECTBO LENBIX YHCEIL.
OOBACHATDH MOHITHE MHOXKECTBA PALIMOHAIBHBIX
YUCEIL.

Dopmynuposams ONpeIeICHUE MOAYIS YHUCIIA.
Haxoaute Moyns uncia.

Cpaenusams pauoHaNbHbIE YUCia. BeIMOIHATE
apupMeTHYECKIe JeHCTBUS Hal PalliOHAIbHbI-
MU YKcIaMH. 3anicbiBaTh CBOMCTBa apupMeTH-
YECKUX JICMCTBHI HAJ pAllMOHAJIbHBIMU YHCIAMHU
B B¢ popmyi. HazwiBath K03 dunmeHT Oyk-
BEHHOI'O BBIPAXKCHUS.

Ilpumensamob CBOMCTBA NPU PELICHUU ypaBHE-
Hui. PemaTe TEKCTOBBIE 3a1a4M C IOMOIIBIO
YpPaBHEHUU.

Pacnoznasams Ha yepTexkax U pUCyHKax mep-
NEHAUKYJSPHBIE U MapalljiesbHbIe psMbIe, Hu-
I'ypbl, IMEIOIINE OCb CHMMETPUH, LIEHTP CUM-
METpUU. YKa3bIBaTh B OKPYXKAIOIIEM MUPE MO-
nenu 3Tux ¢uryp. @opMyIupoBaTth onpesesie-
HUE NEePIEHIUKYISIPHBIX MPAMBIX U [1apajuieiib
HBIX TIpAMbIX. CTPOUTH C IOMOILBIO YTOJIbHUKA
MEePHEHANKYIISIPHBIE IIPSIMbIE U MapajlieIbHbIE
HpsIMBbIE.

Ob6vsacuams U WILTIOCTPUPOBATH MOHATHE KOOP-
JUHATHOHU TuiocKocTH. CTpOUTh HA KOOPAUHAT-
HOM IUIOCKOCTH TOYKH C 33JJaHHBIMU KOOpPUHA-
TaMH, OIIPEIEIATh KOOPAUHATHI TOYEK Ha ILIOC-
KocTU. CTpOUTH OTJeNbHBIE TPa(UKH 3aBUCUMO-
CTell MeXy BeJIMUYMHAMU IO TOUYKaM. AHaIU3u-
poBaTh rpaduKH 3aBUCUMOCTEH MEX]ly BEIHYU-
HaMu (paccTOsIHKUE, BpEeMs, TeMIIepaTypa U T. 11.)
Coz0amw bnazonpusmuule yciosus OJis pa3eu-
Must COYUAIbHO 3HAYUMBIX U YEHHOCHBIX OM-
HowleHull: K ceoemy Omeuecmsy, ceoeu Maiou u
oonvuiou Pooune kak mecmy, 8 Komopom ueno-
8€K BbIPOC U NO3HATL Nepable padoCmu U Heyoa-
Yy, KOMopas 3a6ewjana emy npeoKamu u Komo-
DPYI0 HYHCHO 0bepezamb, K npupooe KaxK ucmou-
HUKY JICU3HU HA 3eMie, OCHOBe camozo ee cyuje-
CMBOBAHUS, HYIHCOAIOWEUCS 8 3auume U NOCMo-
SAHHOM BHUMAHUU CO COPOHDbL 4eN068eKd.

HTOIO: 175 uac

7 Kiacc

Anrebpa

n/m

Pa3nen (kon-Bo wacoB) / Tema

XapakTepucTHKa OCHOBHBIX BUIOB
y4eOHOM NesITeIbHOCTH




|. Yucna u eviuucnenusn. Payuonans-
note uucna (25 uacoes)

Benenue B anredpy

[TonsiTHE panuoHaANBHOTO Ykcha. ApudmeTnde-
CKHeE JCWCTBUS C pallMOHANBHBIMU YHCIIAMHU.
CpaBHeHme, yropa109nBaHie PaIlliOHATBHBIX
yuceln. CTeTIeHb C HATYPaJIbHBIM ITIOKa3aTEIeM.
Pemienne ocHOBHBIX 33124 Ha IPOOH, IPOLICHTHI
W3 peallbHOM NpakTUKu. [Ipu3HaKku JeIMMOCTH,
pas3ioXeHrne Ha MHOKUTEIH HATypPaIbHBIX YH-
cein. Peanbubie 3aBucumoctu. [Ipsmas u oOpart-
Hasl IPONOPLHMOHAIBHOCTH

Cucmemamusuposams u 0b6ocawyams 3HaHUSL 00
OOBIKHOBEHHBIX U IECATHYHBIX Apo0six. CpasHusamo
u ynopsioouueams 1po0u, IpeoOpa3oBbIBas PH
HEOOXOMMOCTH JIECATHYHBIC IPOOU B OOBIKHOBCH-
HbIC, OOBIKHOBEHHBIC B JICCITHYHBIC, B YACTHOCTH B
OCCKOHEUHYIO IECATHYHYIO APOOb. [Ipumernsmo pasz-
HOOOpasHble cnocoObl U NPUEMBL BLIYUCTEHUSL 3HAYe-
HUll OpOOHBIX BbIpaAdICeH U], COMEPIKAITNX OOBIKHO-
BEHHBIE U ICCATHYHBIC TPOOH: 3aMEHSITH IPH HEO0O0-
XOJMMOCTH JIECATHUHYIO IPOOL OOBIKHOBEHHOM 1
OOBIKHOBEHHYIO JICCITUYHOU, MPUBOAUTE BHIPAKCHUE
K (popme, Hamboee yA0OHOH 7Sl BRIYUCICHHM, TIpe-
00pa3oBbIBaTh APOOHBIC BRIPAKCHHS HA YMHOKCHHUE
U JIeNIeHUE JCCATUUHBIX qpo0eit K JeHCTBUSIM C 11e-
JIBIMU YU CTaMH. [Ipusodums wuciosvie u OyKgeHuvie
npuMepuvl CTETICHU ¢ HATypaJIbHBIM TTOKa3aTeleM,
OOBSCHSIS 3HAUCHUS] OCHOBAHMSI CTEIICHH U MOKa3aTe-
JIsl CTETICHU, HAXOJIUTh 3HAYCHUSI CTETIeHEH B/ a n
(a — m0b6oe parroHaIbHOE YKCII0, N — HATYPaslb-
HO€ YHCII0). [loHuMamb CMBICIT 3aITUCH OOJIBIINUX YH-
CeJI C MOMOIIBIO IECATUYHBIX APOOe 1 CTereHeH
grcna 10, NPUMEHSTh UX B pEATbHBIX CUTYaIUsX.
TIpumensime IPU3HAKH JICTUMOCTH, Pa3IOKECHUE Ha
MHOXKUTEJIN HATYpaJIbHBIX Yucel. Pewams 3adauu
Ha YacTH, MPOICHTHI, POTIOPIIMHU, HA HAXOXKICHHE
IpoOu (TIPOIIEHTA) OT BEIWMYMHBI ¥ BETUYUHEI 10 €€
IpoOu (TIpoIIeHTY ), ApoOu (TIPoLEeHTa), KOTOPHIH CO-
CTaBIISIET OJTHA BEIMYMHA OT APYrout. [Ipusodumy,
pazbupams, oyeHugamy Pa3TUIHBIC PEIICHHSI, 3aITH-
CH pelICHHI TEKCTOBBIX 3a1a4. Pacnoznasams u
00bsCHIMb, ONTUPASCH HA OTIPEICICHUS, NPSIMO TPO-
MOPIIMOHATILHBIC U 0OPATHO MPOTOPIIMOHANBHBIC 3a-
BUCHUMOCTHU MCKIY BEJIMYUHAMU, IPUBOAUTE ITPUME-
PBI 3THX 3aBUCUMOCTEH U3 pealibHOTO MHUPA, U3 JIPY-
T'MX YU4EOHBIX MPEIMETOR. Periath npakTuko-
OpPUCHTUPOBAHHBIC 33/1a4H Ha JPOOH, MPOIICHTHI,
NPSIMYIO U O0paTHYIO MPOMOPIUOHAIBHOCTH, MPO-
MOPLIUH

Co3zoamsb bnaconpusmuule Yciosus OJisl pa36u-
Must COYUAIbHO 3HAYUMBIX U YEHHOCHHbIX OM-
HoweHutl: kK ceoemy Omeuecmay, ceoell Maiou u
oonvuiou Pooune kax mecmy, 8 KOmopom ueio-
6€K 8bIPOC U NO3HAT Nepable padocmu U Heyoauu,
KOMOopast 3a6eujana emy npeokamu u Komopyio
HYICHO 0bepe2amv, K 3HAHUAM KAK UHMENIeK-
myanvHoMy pecypcy, obecneuusaroujemy 6yoy-
ujee uenogeKa, Kak pe3yibmamy Kponomiueozo,
HO Y8lIeKameibH020 Y4ebH020 mpyoa




Il. Anzebpauueckue sviparncenusn (27
uacoe)

byksenHble BeipakeHus. [lepemennsie. Jlo-
MyCTUMbIE 3HauUeHus nepeMeHHbIX. Dopmy-
asl. [IpeoOpa3zoBanne OyKBEHHBIX BBIpaxke-
HUH, pacKpbITHE CKOOOK U MPUBEIEHHE I10-
NOOHBIX ciaraeMbix. CBOWCTBA CTENICHH C
HATypaJIbHBIM MOKa3aTeseM. MHOTOUJICHBI.
CrnosxeHue, BBIMUTAaHUE, YMHO)KEHUE MHO-
rowieHoB. DopMyJIbl COKPAIEHHOTO
YMHOX€eHUS. Pa3noxeHre MHOro4JeHOB Ha
MHO>KUTEIH

Osrademy anredbpanyeckol TEPMHUHOJIOTHEH U
CHUMBOJIMKOHU, npumeHsams €€ B MPOIIECCEe OCBOE-
HUS y4eOHOTro Marepuaa.

Haxooums 3HaueHuss OyKBEHHBIX BBIPAKCHUM
MIPH 33JJaHHBIX 3HAYEHUSX OYKB; BHITIOJIHSTH BbI-
YHCIICHUS 110 (hOpMYIIaM.

Bvinonansams mpeoOpa3oBaHMs IIETIOTO BBIpaXKe-
HUSl B MHOTOWICH MPHUBEICHUEM TOJJOOHBIX Clia-
raeMbIX, PACKPBITHEM CKOOOK.

Bvinonnusims yMHOKEHUE OJHOYJICHA HAa MHOTO-
YJieH ¥ MHOTOWIEHa Ha MHOTOYJICH, MPHUMEHSTh
dbopMynbl KBajpaTa CyMMBI M KBajpara pa3HoO-
CTH.

Ocywecmeansams Pa3oKeHHE MHOTOWICHOB Ha
MHOXHTEJH MyTEM BBIHECEHHS 3a CKOOKH 0011e-
rO0 MHOXXHTEJS, MPUMEHEHUST (OpPMYIIbI Pa3HO-
CTH KBaJpaToB, (OPMYJ COKpAIIEHHOTO YMHO-
KCHHUS.

IIpumensams nipeodpa3zoBaHre MHOTOWICHOB IS
pelIeHHs] Pa3IUYHBIX 337a4 U3 MaTEMaTUKH,
CMEXHBIX TPEIMETOB, M3 pEalbHOW MPAKTUKH.
3Hakomumbcs ¢ UCTOPUEH pa3BUTHS MaTEMaTH-
KH.

Cosz0amv 6Onazonpusimuvle yciogus Oisi pa3eu-
MUsl COYUANbHO 3HAYUMbBIX U YEHHOCMHBIX OM-
HOUWEeHUU: K OKPYICAIOWUM JTH00IM Kak 0e3-
VCIIOBHOU U aDCONOMHOU YEeHHOCMU, KAK PABHO-
NPABGHLIM COYUATbHBLIM NAPMHEPAM, ¢ KOMOPbl-
MU  HeoOX00UMo evlcmpausams 000podcena-
mesbHble U 83AUMONO00EPIHCUBAIOUUE OMHOULE-
HUs, Oarwue Yeno8eKy padocmb 00WeHus U
noseoswue uzbecams Yyecmea 0OUHOUeCmad;
K Npupooe Kax UCMOYHUKY dHcusHu Ha 3emie, oc-
HOBE CAMO020 ee CYuwecmeoB8anusl, HyHcoarouetics
8 3awume U NOCMOSHHOM GHUMAHUU CO CMOPO-
Hbl YeNoseKa




I11.Ypasnenus u nepasencmea (20 ua-
coe)
VpaBHeHue, MpaBuIia MpeoOpa3oBaHus ypaBHe-

HUSl, PABHOCHIIBHOCTDH YPABHECHUM.

JIuneliHOE ypaBHEHUE C OJJHOU IIEPEMEHHOM,
pelieHe JMHENHBIX ypaBHeHUH. PelieHne
3a/1a4 C IIOMOLIbIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U
ero rpadux.

Cucrema IByX TMHENWHBIX YPaBHEHUH C IByMsI
MIEPEMEHHBIMU.

Pemenne cucteM ypaBHEHHUH C1ocoO0M TOJI-
CTaHOBKH M CIIOCOOOM CIIOKCHUS

Pewamw nuHeitHOe ypaBHEHHUE C OJIHOM MEPEMEHHOM,
NpUMeHss npasuid IEpexoia OT HCXOAHOTO ypaBHe-
HUSI K PaBHOCHJIBHOMY €My 0oJjiee IpOCTOro BUA.
Ilpogepsams, SBISETCS TN KOHKPETHOE YHCIIO KOPHEM
YpaBHEHHSI.

Tloobupams npumepuvl ap YUCEN, IBISIOLIUXCS Pe-
[IIEHUEM JIMHEHHOTO YpaBHEHUS C IBYyMsI IEPEeMEH-
HBIMHU.

Cmpoumb B KOOPIMHATHOHN MIIOCKOCTHU IrpaduK JIu-
HEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMI; MOJIb-
3ySICh TPAPUKOM, HPUBOOUMb NPUMEPbL PEIICHUS
YpaBHEHHSI.

Haxooums pewenue cucteMbl IBYX TUHEHHBIX ypaB-
HEHUH ¢ ABYMS TIepeMEHHBIMHU.

Cocmasnams u peuwiams ypaBHEHUE WITN CHCTEMY
YpaBHEHHUH 110 YCIOBHIO 3a7jaui, MHTEPIPETUPOBATD
B COOTBETCTBHHU C KOHTEKCTOM 33/1a4H TTOJTYYCHHBIN
pe3ynbTaT

Cosz0amv 6nazonpusimuvle yciogus Oisi pa3eu-
MUsl COYUAIbHO 3HAYUMbBIX U YEHHOCMHbIX OMm-
HOUWleHUI: K 300pP08bI0 KAK 34102y 00120l U aK-
MUBHOU  JHCU3HU  HeN08eKd, €20  XOpOoule2o
HACMpoeHus U ONMUMUCTUYHO20 8321804 HA
MUp, K cembe KaK 2l1a6HOl ONope 8 HCU3HU Yeno-
6eKA U UCMOYHUKY €20 CHacmbs, K MUpy Kak
2NIABHOMY NPUHYUNY YeN08eUecKo20 00ujencu-
Musl, YCI08UIO KPENKoL OpyicObl, HANANCUBAHUSA
OMHOWEHULL ¢ KOJLlecamu no pabome 8 6yoyujem
U co30anuss 61a2ONPUAMHO20 MUKPOKIUMAMA 8
ceoeti cobcmeenHol cembe




IV. Koopounamut u zpagpuxu. @yuk-
uuu (30 uacos)

Koopaunara touku Ha npsimoil. YucnoBbie
NPOMEXYTKH. PaccTosiHre MeX Ty TBYMS TOY-
KaMU KOOPAWHATHOM MIPSAMOH.
[IpsiMoyrosbHas cucTeMa KOOPMHAT Ha TLI0C-
koctu. [Ipumeps! TpadukoB, 3a1aHHBIX popmy-
namu. UteHue rpadiKkoB pealbHBIX 3aBHCUMO-
CTel.
[Moustre pynkunu. I'paduk Gpynkumun. CBoi-
cTBa (QYHKIHUH.
Jluneitnas ¢ynakmus. [locrpoenne rpaduka mu-
HEeHOH (HyHKINH.
I'paduk pynxuun y = |x|.
IoBTOpeHne u 06001IeHME (6 YACOB)

H300pasicame Ha KOOPAWHATHON TIPSIMOM TOYKH, CO-
OTBETCTBYIOILME 33/IaHHBIM KOOPANHATAM, JIy4H, OT-
PE3KH, HHTEePBaJIbl; 3alIMChIBATh UX Ha ajareOpanye-
CKOM SI3bIKE.

Ommeuams 8 KOOPOUHAMHOU NAOCKOCY TOUYKH TIO
3aJJaHHBIM KOOPJMHATaM; CTPOUTH rpa)uKy HECIIOXK-
HBIX 3aBHCUMOCTEH, 3aJTaHHBIX (JOPMYIIaMH, B TOM
YHUCIIe ¢ IIOMOIIBIO MU POBEIX TabopaTopuid. [lpu-
MEHAMb, UYUAMb NPEeUMYeCmEd, UHMePNpPemupo-
séamb TpadUUECKUN CITOCOO TIPEICTABICHUS U aHAIH-
3a pa3HOOOpa3HOM KU3HEHHON HH(POPMAITHH.
Ocsaugamsb noHsATHE QYHKLINH, OBIIAACBAThH (DYHK-
LHUOHAJIBHOW TEPMHUHOJIOTHEMN.

Pacnosnasame munetinyto ¢pyukuuio y = kKX + b, onu-
cbleamsb €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUM
ko3 durmentos K u b.

Cmpoumb epaguxy mTuHEHHOW QYHKITNN 1 (HYHKITIH
y = Ix|.

Hcnonvzosams yugposvie pecypcuvl Ui TOCTPOCHUS
rpadukoB GYHKIWI 1 M3y4eHUs! UX cBOUCTB. [IpuBo-
JIUTh IIPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peaib-
HBIX MpoIleccax U SBICHUAX

Cosz0amb brazonpusimuvle yci08us 0Jis pa3eu-
Mus COYUAIbHO 3HAYUMBIX U YEHHOCMHbIX OM-
HOWleHUll: K KYllbmype KaK 0yX08HOMY b6ozam-
cmay 00wWecmaa u 8aiCHOMY YCL08UI0 Ouyuje-
HUSL 4eJl08eKOM NOJIHOMbL NPOACUBAEMOU HCUSHU,
KOmopoe 0aiom emy ymemue, My3viKd, UCKYC-
Ccmeo, meamp, MEOPUECKOE CAMOBLIPANCEHUE, K
ceoemy Omeuecmay, ceoetl Maiol u 601bUOU
Pooune xax mecmy, 6 komopom uenosex gvlpoc u
NO3HAN nepsvle padoCmu U Heyoayu, KOmopast
3a6ewjana emy npeoKamu U KOmMopyr HyHcHO
obepecamyo

HUTOI'O: 102 yaca

I'eomeTpus




. Ilpocmeituue zeomempuueckue
Duzypot (14 uacos)
Touku u npsmsIe.
OTpe30K U ero AJIMHA.
JIyud. Yron. U3mepenue yrios.
CMexHbIE U BEpTUKAJIBHBIE YTJIbI.
[TepnieHAUKYIIApHBIE IPSIMBIE.
AKCHOMBI.

IIpusooums IpUMEpPbI FTEOMETPUIECKUX (PUTyp.
Onucvieams TOUKY, IPSIMYIO, OTPE30K, JIyY,
yroJi.

Dopmynuposamo:

onpeoeneHus: paBHbIX OTPE3KOB, CEPEIUHBI OT-
pe3Ka, pacCTOSIHUA MEKIY ABYMs TOUKaMH, J10-
IIOJIHUTENBHBIX JTy4el, pa3BEPHYTOr0 yrIiia, paB-
HBIX YTJIOB, OUCCEKTPUCHI yIJla, CMEXKHBIX U BEp-
TUKAJIbHBIX YIJIOB, IEPECEKAIOIINXCS MPSMBIX,
NEPIEHIUKYIJIAPHBIX NPAMBIX, IEPIECHIUKYJIAPA,
HAKJIOHHOM, pacCTOSIHUA OT TOYKH J10 IPSIMON;
ceoticmea: PacIIoNOKEHHs TOUYEK Ha MPSMOU,
U3MEPEHUS OTPE3KOB U YIJIOB, CMEXKHBIX U BEP-
TUKAJIBHBIX YIJIOB, IEPIEHANKYIIAPHBIX NPSAMBIX;
OCHOBHO€ CBOMCTBO IPSIMOM.
Knaccugpuyuposamso yriel.

loxazvieams: TEOPEMBI O IIEPECEKAIOIIUXCS
IIPSIMBIX, O CBOMCTBAaX CMEYKHBIX U BEPTUKAJIb-
HBIX YIJIOB, O €AMHCTBEHHOCTH NPSAMOM, Iep-
NEHIUKYIAPHOM TaHHOH (cilydal, Korja Touka
JICKUT Ha TAHHOW TIPSIMOiN).

Haxooums navHy 0Tpe3Ka, TpalyCHYIO Mepy
yIJIa, UCTIOJIb3YSl CBOMCTBA UX U3MEPEHHIA.
H306padxcams ¢ TOMOIIBIO YEPTEKHBIX HHCTPY-
MEHTOB F€OMETpHYECKHE (PUTYPBI: OTPE30K, TyY,
YToJI, CMEXXHBIE U BEPTUKAJIbHBIE YIJIbI, [IEPIICH-
JUKYJISPHBIE IPSIMbIE, OTPE3KU U JIYUH.
llosacHamy, 4TO TaKOE AKCUOMA, ONIPECIICHUE.
Pewamy 3anaun Ha BEIYMCIIEHUE U JOKA3aTEIb-
CTBO, ITPOBO/Is1 HEOOXOAUMBIE JI0Ka3aTeIbHbIE
pacCcyXIeHHUs.

Coz0amv Orazonpusmmusl YCio8us 015 pa3eumus
COYUANLHO 3HAYUMbBIX U YEHHOCMHbIX OMHOUle-
Huti: x ceoemy Omeuecmsy, ceoel Maiou u
oonvwon Pooune kax mecmy, 6 komopom ueno-
8€K 8bIPOC U NO3HA Nepeble padocmu U Heyoayu,
KOmMopas 3aeewjana emy npeoKkamu u KOmopyro
HYJ#CHO 0bepezamb;, K Npupooe Kak UCMOYHUKY
JICUBHU Ha 3eMiie, OCHOBe camo2o ee Cyujecmeo-
8aHUs, HYHCOalowjelics 6 3auume U NOCMOAHHOM
BHUMAHUL CO CIOPOHDL YeN06eKa




Il. Tpeyzonvnuku (22 uaca)
PaBHbIe TpeyronsHuku. BricoTa, Mmennana,
OuccekTpuca TpeyroilbHUKA.
[lepBblii MpU3HAK PABEHCTBA TPEYTOJIbHU-
KOB.
PaBHOOEIpPEHHBIN TPEYTOJIBHUK U €TI0 CBOM-
CTBa.
[Tpu3naku paBHOOEAPEHHOTO TPEYTOJIbHU-
Ka.
BTtopoii u Tpetuil npu3Hakyu paBeHCTBA Tpe-
YTOJIbHUKOB.
3agauu Ha TOCTpOeHUE. Teopembl.

Onucvi6ams CMBICT TIOHITHS «PaBHBIC (PUTYPBD».
[TpuBoIUTE NpUMEPHI PABHBIX QUTYP.
H3006pasxcams 1 HAXOAUTH HA PUCYHKAX pPaBHO-
CTOPOHHHE, PABHOOEIPEHHbBIE, MPSIMOYTOJIbHBIE,
OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE TPEYTOJILHUKHU
UX 3JIEMEHTHI.

Knaccugpuyuposams TpeyroabHUKH IO CTOPO-
HaM | yriam.

Dopmynuposamy:

onpeoeneHus: OCTPOYTOJIIBHOTO, TYIOYTOJIbHOTO,
IPSMOYTOJIBHOTO, PAaBHOOEPEHHOT 0, PABHOCTO-
POHHET0, Pa3HOCTOPOHHETO TPEYTOJILHUKOB;
OUCCEKTPUCHI, BBICOTHI, MEIUAHBI TPEYTOJIbHHKA;
PaBHBIX TPEYrOJbHUKOB; CEPEIMHHOTO MEePICH-
JTUKYJISIpa OTPE3Ka; MeprUMeTpa TPEyroJbHUKa;
ceoticmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA,
CepeAMHHOTO MEPIEHANKYIIIpa OTPE3Ka, OCHOB-
HOT'O CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;
NPU3HAKU: PABEHCTBA TPEYTOJIHHUKOB, PABHO-
OepeHHOr 0 TPEYTOJIbHUKA.

Hoxkazvieams TEOPEMBI: O €AMHCTBEHHOCTH TPsi-
MO, epPIeHIUKYIIPHON TaHHOM (ciiydaid, Ko-
I/la TOYKa JIEKUT BHE IaHHOM NpsAMOiL); Tpu
MpHU3HAKa PABEHCTBA TPEYTOJIbHUKOB; IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIBHUKA; TEOPEMBI O
CBOICTBaxX CEPEeIUHHOTO MEPIEHINKYISIPa, paB-
HOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHHU-
KOB.

Pasvacuams, 9410 TaKOE TEOpEMa, ONMUCHIBATH
CTPYKTYpY TeopeMbl. OOBICHATH, KaKyl0 Teope-
MY Ha3bIBalOT 0OpaTHON JaHHOM, B UEM 3aKJIIO-
YaeTcsl METO/I I0Ka3aTeJIbCTBA OT MPOTUBHOTO.
[TpuBOANUTE TPUMEPHI UCTIONH30BAHUS ITOTO Me-
TOJ.

Pemmarsb 3a1aumn Ha BEIYMCIICHUE U JOKA3aTENb-
CTBO.

Co3z0ams braconpusmuule Yciosus OJisl pa36u-
Musi COYUAILHO 3HAUUMBIX U YEHHOCTHBIX OM-
HOWEHUTL: K OKPYHCAIOUUM TH00SAM KAK Oe3-
VCI0BHOU U AOCOIOMHOU YEHHOCMU, KAK PAGHO-
NPABHBIM COYUATILHBIM NAPMHEPAM, C KOMOPbI-
MU He0OX00UMO 8blcmpaudams 000podicena-
meibHble U 83AUMON000EPIHCUBAIOUUE OMHOULE-
HUs, 0arouue YeloseKy padocms 0OujeHus u
nozeonsowue uzbe2ams Yyecmea 0OUHOYecmaea,
K 3HAHUAM KAK UHMENEeKMYanibHOMY pecypcy,
obecneuusarouemy o6yoyujee ueiosexd, Kaxk pe-
3yIbMamy Kponomaueo2o, Ho Y81eKameabHO20
yueoHo2o0 mpyoa




1. Ilapannensvnvie npamsie. Cymma
yenoe mpeyzoanvnuka (14 uen)

[TapajutenpHbIE NIpSMBIE.
[Tpu3Haky napayuieTbHOCTH IPSIMBbIX.
ITareiit nocrynar EBkinupaa.
CBolicTBa napauiesIbHbIX MPSIMBIX.
CyMmMa yIiioB TpeyroJbHHKA.
[IpsAMOyYTroJIbHBIN TPEYTOJIbHUK.

CBolicTBa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Pacnosznaéams Ha yeprexax napajieabHbe
MpsIMBbIE.

N300paxaTh ¢ MOMOIIBIO JIMHEUKH U yTOJIbHUKA
napajuieJIbHbIE MPsIMbIE.

Onucviéams yrivl, 00pa30BaHHbIE MTPU NIEpece-
YEHHUU JIBYX MPSIMBIX CEKYIICH.
Dopmynuposamy.:

onpeoeneHus: apalieNbHBIX MPSMBIX, PaCCTOSI-
HUS MEX]Ty MapaJljIeIbHBIMU MPSMBIMH, BHEIII-
HEro yrJja TpeyrojibHHKa, THIIOTeHY3bl U KaTeTa;
ceoticmaa: mapaieIbHBIX MPSIMBIX; YTI0B, 00-
pa30BaHHBIX MPU MEPECCUCHUN MapaIeTbHbIX
MPSIMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHHKA,;
BHEIIHET0 yIila TPeyroJibHUKa; COOTHOIICHUMN
MEXy CTOPOHAMHU U YTIJIaMH TPEYTrOJIbHUKA;
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE
CBOMCTBO MapaUICIbHBIX PSIMBIX;

NPU3HAKU. TIAPAITICIIBHOCTH MPSMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB.

loka3zvieams: TEOPEMBI O CBOMCTBAX mapai-
JIETTBHBIX MPSIMBIX, O CyMME YTJIOB TPEYTOJbHU-
Ka, O BHEIITHEM YTJIe TPEyroJIbHUKA, HEPaBEeH-
CTBO TPEYrOJIbHHUKA, TEOPEMBI O CPABHEHUH CTO-
POH U YIJIOB TPEYTOJIbHHUKA, TEOPEMBI O CBOM-
CTBaxX MPSMOYTOJILHOTO TPEYrOJbHUKA, TPU3HA-
KU MapaljIeNIbHbIX IPSIMBIX, PABEHCTBA MPSMO-
YTOJIBHBIX TPEYTOJILHUKOB.

Pewamw 3anaun Ha BEIYUCIICHUE U JTOKA3ATEIb-
CTBO.

Coz0amb Onazonpusmuvle Ycious Ois pas3su-
Musi COYUANbHO 3HAYUMBIX U YEHHOCTHBIX OM-
HOWeHUU: K MUPY KaK 2la8HOMY NPUHYUNY Yelo-
8euecko20  obwexcumusl, yCclo8urd  Kpenkou
OpYHCObL, HANAIHCUBAHUS OMHOWEHUL C KOJLIe2a-
MU no pabome 8 Oyoywem u coszoauus 01a20-
NPUSMHO20 MUKDPOKIUMAMA 8 C80eli coOCmeEeH-
HOU ceMbe, K 3HAHUAM KAK UHMELIeKMYAlIbHOMY
pecypcy, obecneuusaroujemy oyoyuee uenosexd,
KaK pe3yibmamy KpOonomiugoco, HO VEleKd-
menbHo20 YYyebH020 mpyoa




IV. Oxkpysrcnocmeo u kpye.
TI'eomempuueckue nocmpoenus (18 ua-
co6)

I'eomeTpuyeckoe mecto Touek. OKpyx-
HOCTb U KPYT.

HexoTopsle cBoiicTBa okpyxHocTH. Kaca-
TeNbHASI K OKPY>KHOCTH.

OrnucanHas ¥ BIIMCaHHAsi OKPY>KHOCTH Tpe-
YT OJIbHHKA.

3aauu Ha MOCTPOCHUE.

MeTo/1 TeOMETPUIECKUX MECT TOYCK

B 33Jla4ax Ha MOCTPOECHHE.

Ob6o6wenue u cucmemamusayus
3Hanuil yuawuxcs (4 uaca)

lloschams, 4TO TaKoE 3a7ja4ya Ha IOCTPOEHHUE;
reomerpuyeckoe Mecto Touek (I'MT). [Tpuso-
nuth puMepsl 'MT.

H306pasxxcams Ha pUCYHKaX OKPYKHOCTH U €€
AJIEMEHTBI; KacaTeJIbHYI0 K OKPY>KHOCTH;
OKPYXHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U
OKPYHOCTb, OIUCAHHYIO OKOJIO Hero. Onuchl-
BaTh B3aMMHOE PACIOJIOKEHNE OKPY)KHOCTH U
IIPSAMOM.

Dopmynuposamo:

onpeoenenusl: OKPY>KHOCTH, Kpyra, UX JIEMEH-
TOB; KacaTeJIbHON K OKPY>KHOCTH; OKPY>KHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPYKHO-
CTH, BIICAHHOH B TPEYTOJIbHHUK;

ceoticmea: CEPEeMHHOrO NMEPIEHINKYIISIpa Kak
I'MT; 6uccekrpucs yria kak ' MT; kacaTensb-
HOM K OKPY>KHOCTH; JUaMETpa U XOP/Ibl; TOUKH
NepeceyeHms CepeAMHHBIX MEPIEHINKYISIPOB
CTOPOH TPEYTrOJIbHUKA; TOUKU IIEpeceyeHust Ouc-
CEKTPHC YTJIOB TPEYrOJIbHUKA;

NpU3HAKY KacaTeJIbHOM.

loka3zvieams: TEOPEMBI O CEPETUHHOM IEPIICH-
quKynsape u Ouccekrpuce yriaa kak [MT;

0 CBOMCTBaX KacaTeJabHOI; 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYTrOJIbHUK, ONMCAHHOW OKOJIO
TpeyrojbHUKa; TPU3HAKU KacaTelIbHOM.
Pewams ocHOBHBIE 3a/1a4 HA IOCTPOECHUE: T10-
CTpOEHHE YIJia, PABHOTO IaHHOMY; TOCTPOCHHUE
CEPEMHHOTO MEPIEHIUKYIISIpa JAHHOTO OTPE3-
Ka; IOCTPOCHME MPSMON, IPOXOAIIEH Yepes
JTAHHYIO TOYKY W NEPIEHIUKYIISIPHON JaHHON
MPSIMOM; TOCTPOCHHUE OMCCEKTPUCHI JAHHOTO YT
J1a; TOCTPOEHUE TPEYTOJbHUKA IO IBYM CTOPO-
HaM | YTy M@Ky HUMU; TI0O CTOPOHE U JIBYM
MIPUIIEKAINM K HEHM yIIaMm.

Pemars 3amaun Ha nocrpoenne metonom ['MT.
Cmpoums TpEyroJbHUK M0 TPEM CTOPOHAM.
Pewamyp 3anaun Ha BEIYMCIIEHUE, JOKA3aTENb-
CTBO U ITIOCTPOCHHE.

Coz0amb Onazonpusmuvle Ycious Oas pa3su-
Musi COYUANbHO 3HAYUMBIX U YEHHOCTHBIX ONl-
HOWLeHUI: K MUPY KAK 2]IA6HOMY NPUHYUNY YeTlo-
geyecko2co  obwexcumus, YCl08U)  KPenkou
OpYHCObL, HANAXHCUBAHUS OMHOWEHUL C KOJLIe2d-
MU no pabome 8 Oyoywem u cozoauus 01a20-
NPUSAMHO20 MUKPOKIUMAMA 8 C80eli coOCmeEeH-
HOU ceMbe; K 3HAHUAM KaK UHMENNeKMYATbHOMY
pecypcy, obecneuusaroujemy oOyoyuee uenosexa,
KaK pe3yibmamy KpOnomiueo2o, HO V6leKd-
menbHO20 YYyebH020 mpyoa

HUTOI'O: 68 uacos

BeposTHOCTh 1 cTaTHCTHKA

No
/o

Paznen (kon-Bo yacoB) / Tema

XapakTepucTuKka OCHOBHBIX BUJIOB
y4eOHOH JAeSATEIHbHOCTH




|.  IIpeocmasnenue dannvix (7 wacos)
[IpencraBnenne nanueix B Tabaunax. [pakTu-
YEeCKHEe BBIYHUCICHUS 10 TaOJIHMYHBIM JaHHBIM.
W3BieyeHne 1 HHTEpPIpeTaus TAOIHIHBIX
JAHHBIX.
IIpaktrueckas padota «TaOauIsD».
I'pacdnueckoe npeacraBneHne JaHHBIX B BUE
KPYTOBBIX, CTOJIOMKOBBIX (CTOI0YATHIX) AMA-
rpaMM. UTeHHE U TIOCTPOSHHE AHarPaMM.
[Tpumeps! geMorpaduIecKux AUarpamM.
[Mpaktuueckas pabora «uarpaMmmbny

Océausamsb cnocobvl TPENCTABICHUS CTATHCTHYC-
CKHX JIJaHHBIX W YHUCIIOBBIX MAaCCHUBOB C IOMOIIBIO
TAOJHII ¥ JUArPaMM C HCTIOIh30BAHHEM aKTyaJ bHBIX
W BaXHBIX JaHHBIX (IeMorpaduyeckue IgaHHBIC,
MPOU3BOACTBO TIPOMBIIIICHHOH M  CEIbCKOXO3SIH-
CTBEHHOU MPOYKIIMU, OOIIIECTBEHHBIC U ITPUPOJTHBIC
SBIIEHUS). M3y uams mMemoosl pabOTHI ¢ TAOTUIHBIMHU
1 TpadUYeCKUMH TPEACTABICHUSIMU JaHHBIX C I0-
MOIIBI0 IU(POBBIX PECYPCOB B XOJIe MPAKTHYSCKUX
pabor

Il. Onucamenvnas cmamucmuxa (8 ua-
co8)

Yucnossle Ha0opbl. CpegHee apudMeTHIecKoe.
Mennana 9rciIoBOro Habopa. Y CTOMYNBOCTH
MEIUaHBbl.
[Mpaktudeckas pabora «CpenHue 3HAYCHUS.
HaI/I6OHBH_ICC 1 HAMMCHBIIIEC 3HAYCHUA YUCIIO-
BOTO Habopa. Pazmax

Ocsausams noHAmMUsL: 9UCIOBON HAOOP, Mepa IeH-
TpaJbHOH TEHIEHINU (Mepa IIEHTPa), B TOM YHCIIe
cpeaHee apuPpMETHIECKOe, MEHaHA.

Onucvléamy CTATUCTUYECKHUE NAHHBIE C TIOMOLIBIO
CpeIHero apuMeTHIECKOro 1 MeanaHbl. Pemars
3a7a4i.

H3yuamyo ceoiicmea CpelHUX, B TOM YHCIIE C TIO-
MOIIbIO IU(PPOBBIX PECYPCOB, B XOJ€ MPaKTHUYe-
CKHX paboT.

Ocsaugamv nonamusl: HanOOJbIee U HANMEHBIIIeE
3HAYEHUsI YMCIIOBOTO MacCHBa, pa3Max.

Pewams 3a0auu Ha BBIOOp crioco0a OMUCAaHUS JTaH-
HBIX B COOTBETCTBHHM C IPUPOJON NAHHBIX U LEJIIMHU
WCCIICIOBAHUSI.

.  Cayuaiinas usmenuusocms (6 uacos)
CrnyuaiiHast ©3BMEHUYUBOCTH (puMepsl). YacToTa
3HAQUECHUH B MacCHUBE JaHHbIX. [ pynnupoBka.
l'uctorpammel.

IIpaktuueckas padora «CiydaiiHast H3MEHYH-
BOCTb»

Ocsausams noHamMuUs: 4aCTOTa 3HAUCHUI B MaCCHBE
JIaHHBIX, TPYIIUPOBKA TaHHBIX, TUCTOIPAMMA.
Cmpoumbv u aHamu3uposanis TACTOTPaAMMBI, 71000u-
pambe TOXOIANINHN IIar TpynmupoBku. Oceausams
rpaduyecKue MpeICTaBICHUS Pa3HbIX BUJOB CIIy-
YalHOM U3MEHUYUBOCTH, B TOM UHCJIEC C IIOMOIIILIO
U POBBIX PECYPCOB, B XOJI€ MPAKTUIECKON paOOTHI

IV.  Beedenue ¢ meopuro zpaghos (4 uaca)
I'pad, BepmHa, pedpo. [Ipeacrasnenue 3agauu
¢ momotpto rpada. CreneHb (BAICHTHOCTB)
BEPIINHEI.

Yucno pébep U cyMMapHasi CTETICHb BEpIINH.
Hens u nuki. [yte B rpade. [IpeacrasneHue o
cBsi3HOCTH rpada. O6xox rpada (3iIepoB MyTh).
[Mpencrasienue 06 OpHEHTHPOBAHHEBIX Tpadax

Ocsausams nonamus: rpad, Bepinaa rpada, pedpo
rpada, cTereHb (BaICHTHOCTh BEPIINHBI), IIETTb U
UKL

Ocsausams noHamus: MyThb B rpade, SHIepoB MyTh,
00xo1 rpada, OpHeHTHPOBaHHbIH rpad.

Pewams 3a0auu Ha TOUCK CyMMBI CTETICHEH BEPILUH
rpada, Ha TorcK 06xo/1a rpada, Ha TIOUCK TyTeH B
OpPUEHTUPOBAHHBIX rpadax. Ocsaugams cnocoodwl
NpEeACTaBICHU 3a1a4 U3 Kypca anreOpbl, reoMeT-
PHH, TEOPUH BEPOSITHOCTEH, IPYTUX IPEIMETOB C
MOMOIIBIO TpadoB (KapThl, CXEMBI, INEKTPUIECKHE
1enu, GyHKIHOHAIBHBIE COOTBETCTBHS) Ha IPHUMe-
pax

V.  Bepoamnocmbs u wacmoma cayuainozo
coovimus (4 uaca)

Ciy4aliHBIH OIIBIT U CITy4aifHOE COOBITHE.
BeposiTHOCTS 11 wacToTa coObITHs. Pos Ma-
JIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX
COOBITHIA B TIPUPOJIE U B 00mecTBe. MoHeTa
U UrpajibHasi KOCTb B TEOPUH BEPOSTHOCTEH.
[Ipaktnueckas padora «HacToTa BbIMageHUS
opnay

Ocesausams nouamus: CIy9aiHbIA OTIBIT U CITy4an-
HOE COOBITHE, MATIOBEPOSTHOE U MPAKTUUECKH JI0-
CTOBEpHOE COOBITHE. HM3yuams 3HAYMMOCTh MaJIOBe-
POSITHBIX COOBITHH B MPUPO/IE M OOIIECTBE HA BaXK-
HBIX IIpUMepax (aBapuu, HECYACTHBIE CITy4au, 3alH-
Ta MepCcoHaIbLHON NHPOPMaLUH, Tiepeiada JaHHbIX).




VI.  Oboowenue u konmpons (5 uacos) Iloemopsame N3y4EHHOE U 8bICMPAUBANbL CUCTEMY
IIpencraBnenne ganHpix. OnucaTeNnbHas CTaTH- | 3gaHuil.

cTHKa. BepoATHOCTE CITy4aifHOro coObITHA Pewams 3a0auu Ha IpeICTaBICHUE U ONUCAHUE

JIAHHBIX C TOMOIIIBIO H3YYCHHBIX XapaKTEPUCTHK.
Obcyoacoams npumepsl CTYIaHBIX COOBITUH, MaJIoO-
BEPOSITHBIX M MTPAKTHUECKHU JOCTOBEPHBIX CIyJaii-
HBIX COOBITHIA, MX POJIU B IPUPOJIC U KHU3HHU YETIOBE-
Ka

Hroro :34 yaca

HUTOI'O : 204 yaca




8 KJacc

Anrebpa

n/n

Paznen (kon-Bo wacoB) / Tema

XapakTepUCTHKa OCHOBHBIX BHJIOB
y4eOHOMU e TeIbHOCTH

l. Payuonansuuie eviparxcenus (44 uac)
Pannonansubie 1po0u.
OcHOBHOE CBOMCTBO pallMOHAIBHOM ApoOH.
CriokeHHue ¥ BRIUMTAHUE PAIMOHATBHBIX
Ipo0eii ¢ 0IMHAKOBBIMY 3HAMECHATEIISIMHU.
CriokeHHUe ¥ BRIUMTAHUE PAIMOHATBHBIX
Ipo0eii ¢ pa3HBIMU 3HAMEHATEIISIMH.
Pannonansubie 1po0u.
YMHOXEHUE U JeJICHHE palliOHAIbHBIX
npoOeii. Bo3BeneHune palinoHaIbHON 1poou
B CTEIICHb.
ToxxnecTBeHHBIC TTPEOOPA3OBAHMS PALHO-
HaJIbHBIX BBIPA)KCHUM.
PaBHOCHIIbHBIE YpaBHEHHUS.
PaunonansHbIe ypaBHEHUS.
CrerneHs ¢ 1eNbIM OTPULIATEIBHBIM MOKa3a-
TEJIEM.
CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

OyHKIu Y = K u e€ rpaduxk.
X

Pacnosnasame 1uenvie palnmoHaIbHBIE BbIpaXKe-
HUS, TPOOHBIC PAIIMOHAIBHBIC BBIPAKEHUS, TPU-
BOJIUTh MPUMEPHI TAKUX BBIPAKEHUM
Dopmynuposamy.:

onpeodeyieHusl: PaMOHAIBHOTO BBIPAKEHUS, J10-
IIyCTUMBIX 3HAYECHHUN NEPEMEHHOM, TOXKIECCTBEH-
HO PAaBHBIX BBIPAXKEHHM, TOXKIECTBA, PaBHO-
CUJIbHBIX YpPaBHEHHH, palMOHAIBHOTO YpaBHE-
HUSI, CTETICHU C HYJIEBBIM I1OKa3aTelIeM, CTEIICHU
C LENBIM OTPHUIIATEIIbHBIM IOKa3aTeleM, CTaH-
JApTHOTO BHAA 4YHCJIA, OOpPAaTHOW MPOIOPIHO-
HAJIbHOCTH;

ceolicmea: OCHOBHOE CBOMCTBO pallMOHAJILHON
JipoOHr, CBOMCTBA CTENEHM C LIEJIBIM IIOKa3are-

. k
JeM, ypaBHeHUH, QyHKIUHN Y = —;
n

npasuna: CIOKEHUs, BBIUMTAHUS, YMHOXKCHUS,
JeNieHusl IpoOeid, BO3BENEHHs IpOOH B CTETICHB;
yCIIOBUE PaBEHCTBA APOOU HYIIIO.

/loxazvieams CBOWCTBA CTENEHU C LIEJIBIM ITOKA-
3aTesieM.

Onucvigamv  TpadUUYECKUl METOJ PEIICHUS
YpaBHEHUH C OJIHON NTEPEMEHHO.

IIpumensimob OCHOBHOE CBOWCTBO pallMOHAIbHOU
JIpoOH Ui COKpaIeHHs U TpeoOpa3oBaHus Apo-
oeii. [lpuBonute npobu K HOBOMY (0OIIEMY)
3HaMeHareno. HaxoxuTe CcyMMy, pa3HOCTS,
MIPOM3BEICHNE M YacTHOE ApoOel. BrImomHATh
TOKIECTBEHHbIE NPEe0oOpa30BaHUs PaALUOHAIb-
HBIX BBIPAXXCHUM.

Pewams ypaBHEHHs C IEpEMEHHON B 3HaMEHa-
TeJe Apoou.

Ilpumensimo CBOMCTBA CTEIIEHU C LIEJBIM IIOKa-
3aTesieM JUIsl IpeoOpa3oBaHus BHIPAKCHUH.
3anucviéamp 4icia B CTAHIAPTHOM BUJE.
Buinonnams  1moctpoeHue W uTeHUE rpaduka

k
$yHKIMK Yy = o

Coz0amb 6nazonpusamuvle ycioeus O pa3eu-
Mus COYUANbHO 3HAYUMBIX U YEHHOCHHBIX OM-
HoweHutl: : Kk cgoemy Omeuecmay, ceoeu Maiou
u 6onvwou Pooune xax mecmy, 6 komopom ue-
JIOBEK GbIPOC U NO3HAN Nepsvle padocmu U He-
yoauu, Komopas 3a8ewjana emy npeoKamu u Ko-
MOPYI0 HYHCHO obepezambv, K 3HAHUAM KAK UH-
MeNNeKmyanoHoOMy pecypcy, 0becnedusaroujemy
OyOywee uenosexka, Kak pe3yiomamy KpOnom.iu-
6020, HO YBlIeKAMENbHO20 Y14ebH020 mpyoa




Il. Keaopammuuwie kopnu.
Jleticmeumenshole uucna (25 uac)
®ynkmus Y = X u eé rpaduk
KBanpatHsie kopHH. ApudMeTHuecKuit
KBaJpaTHBIA KOPEHb
MHO0ECTBO U €T0 dJIEMEHTHI
[TogMuO)ecTBO. Oniepanuu HaJ MHOXKe-
CTBaMU
YuciioBble MHOKECTBA
CaoticTBa apu(PMETUYECKOTO KBAPATHOTO
KOpHS
ToxaecTBeHHBIE TPe0Opa30BaHUs BhIpAXKE-
HHUH,
COJIepKaIINX
KBaJpaTHBIE KOPHHU

@yHKIMA Y = JXu eé rpaduk

Onucvliéams: TIOHATHE MHOXKECTBA, JJICMCHTA
MHOKECTBA, CIIOCOOBI 3aJaHHsI MHOJKECTB;, MHO-
JKECTBO HATYPaJIbHBIX YHCEJ, MHOKECTBO ILIEJIBIX
YHUCEJ, MHOKECTBO PAIlMOHAIBHBIX UYUCEN, MHO-
JKECTBO JICHCTBUTEIBHBIX YUCEN U CBSI3U MEXKIY
STUMHU YUCJIIOBBIMH MHOKECTBAMU; CBSI3b MEKIY
OECKOHEUYHBIMU JICCATUYHBIMU APOOSIMH U paIu-
OHAJIBHBIMH, UPPALIMOHAILHBIMU YHCIIAMH.
Pacnoznasams panvionanbHble U UppaALIOHATb-
Hble yucia. [IpuBOIUTH NMpPUMEPHI pPAIMOHATb-
HBIX YHCET U UPPALMOHAILHBIX YHCETI.
3anuceieams ¢ TIOMOIIBIO (GOPMYNT CBOMCTBA
NEUCTBUH C IEUCTBUTCILHBIMA YU CIIAMU.
Dopmynuposamo:

onpeodeneHus: KBaIpaTHOTO KOpHA W3 YHMCITA,
apru(pMETHYECKOTO KBaIpaTHOTO KOPHS W3 YHC-
J1a, paBHBIX MHOXECTB, ITOJIMHOXKECTBA, Mepece-
YeHUS MHOYKECTB, 00bEINHEHNSI MHOKECTB;
ceoticmea; QYHKIHH Y = X2, apudpMeTHIECKOTO

KBaJIpaTHOTO KOPHS, PyHKIUU Y = Jx.
Jlokazvieams cBOMCTBA apu(hMETUICCKOTO KBAJ-
pPaTHOTO KOPHSI.

Cmpoump rpaduky GyHKIHA Y = X2 1 Y = Jx.
[TpumeHsTh MOHSATHE apU(METHUECKOTO KBaJ-
pPaTHOTO KOPHSA JJISl BBIYMCIICHUS 3HAUYEHUUN BBI-
paXeHUM.

Ynpowame Beipaxkenus. Pemare ypaBHEHUS.
CpaBHUBaTh 3HaYEHUS BbIpaXXKEHUU. BBIOIHATH
npeoOpa3oBaHre BBIPAKEHUNH C MPUMEHEHUEM
BBIHECEHHSI MHOXKHTENS H3-TI0J 3HAKa KOPHS,
BHECEHUE MHOXKUTENSI MOJ] 3HaK KOpHA. Boimo-
HSTh OCBOOOXIEHHE OT HPPAMOHAIBHOCTH B
3HaMeHarene JpoOH, aHajdu3 COOTHOLICHUH
MEXy YUCIIOBBIMH MHOKECTBAMHU M MX DJIEMEH-
TaMH.

Coz0amb Onaconpusmuvle Ycious Ois pas3su-
Musi YeHHOCTHBIX OMHOUEHUL: K OKPYHCAIOUIUM
JII0OAM KAk 0e3yclo6Hou U abCONOMHOU YeHHO-
cmu, KaK pasHONpasHuIM COYUATbHbIM NapmHe-
pam, ¢ KomopuiMu HeobXo0UMOo blcmpausams
0obpooicenamenvhbvle U B3AUMONO00EPHCUBAIO-
wue omuowleHus, oaloujue YenoseKy pacocmy
obwenuss u nosgongowue uzbe2amsv 4y8cmed
00UHOYeCcmea; K npupooe Kax UCMOYHUKY IHCU3-
HU Ha 3emlie, OCHOBe Camo20 ee CYuwecmeo8anusl,
HyJrcoarouericss 8 3auwume U NOCMOAHHOM 6HU-
MAaHuu co CMopoHbl Yelo6eKd




I1l. Keaopammnwie ypasnenus (26 uac)
KBanparssle ypaBHeHMs. Pelienue Henos-
HBIX KBaJPATHBIX YPaBHEHUM.
dopMya KOpHEW KBaIpaTHOIO YPaBHEHHUS.
Teopema Buera.

KBaaparHbIi TpEXUIIEH.

Pewenne ypaBHeHUH, KOTOpPbIE CBOIATCS K

KBaJIpaTHbIM YPaBHEHUSIM.

PannoHanbHbIe ypaBHEHUS KaKk MaTeMaTH-

YEeCKHE MOJEIIN PeabHbIX CUTYaIUil.

Iloemopenue u cucmemamu3sayus
yueonozo mamepuana (10 uac)

Pacnosnasams 1 IpuBONTE IPUMEpPHI KBaIpaT-
HBIX YpaBHEHUI pa3IUYHBIX BUJIOB (TIOJHBIX,
HEMOJIHBIX, IPUBEAEHHBIX ), KBaIPaTHBIX TPEX-
YJICHOB.

Onucviéams B 001IEM BUJIE PEILICHHE HETOIHBIX
KBaJIpaTHBIX YPaBHEHU.

Dopmyauposamy.

onpeoeneHus: ypaBHEHUS IEPBON CTETICHU,
KBaJIpaTHOI'O YPAaBHEHUS; KBaIpaTHOI'O TPEX-
YJieHa, IMCKPUMUHAHTA KBAJAPATHOTO YPaBHEHUS
Y KBaJPaTHOI'O TPEXUJIEHA, KOPHS KBAAPaTHOTO
TpéXuiieHa; OMKBaPAaTHOTO YpaBHEHHUS;
ceoticmea KBaJlpaTHOTO TPEXWIICHA;

meopemy Buera n obpaTHyio el TeopeMy.
3anucvieamsv 1 10Ka3bIBaTh (HOPMYITY KOpHEH
KBaJIpaTHOTO ypaBHeHus. MccnenoBars Koinuue-
CTBO KOpHEH KBaJpaTHOIO YpaBHEHUsI B 3aBUCH-
MOCTHU OT 3HaKa €ro IMCKPUMUHAHTA.
Jloxazvieams meopemsi: Buera (mpsimyro u 00-
paTHYIO), O Pa3JIOKEHUH KBaAPATHOTO TpEXUIie-
Ha Ha MHOXXUTEJIHU, O CBOWCTBE KBaIpaTHOI'O
TpEXUJIeHAa C OTPUIATEILHBIM JUCKPUMHHAHTOM.
Onucvieams Ha IpUMEpPax METOJ1 3aMEHBI Iepe-
MEHHOM ISl pelIeHUs1 YypaBHEHUH.

Haxooums KOpHU KBaJpaTHBIX ypaBHEHUH pa3-
nuuHbIX BUJOB. [Ipumensts teopemy Buera u
00paTHyto eil TeopeMy. BBINOMHATE paszioxeHue
KBaJIpaTHOTO TpéxusieHa Ha MHOkuTenu. Haxo-
JIUTh KOPHU YpPaBHEHHH, KOTOpPbHIE CBOIATCA K
kBaapaTHbIM. COCTaBIISITh KBaJ[paTHHIE ypaBHE-
HUS U YpaBHEHHS, CBOMSIIHUECS K KBaJPaTHBIM,
SABJISIIOLIMECS MAaTEeMaTHYECKUMU MOJIETSIMU pe-
AJbHBIX CUTYallUH.

Coz0amv bnazonpusmuvle yciosus 07 pa3eu-
Musl YeHHOCMHBIX OMHOWEHUIL: K 300P08bI0 KAK
3a102y 001201 U AKMUBHOU HCUZHU YeTloBeKd, €20
Xopowieco HacmpoeHus U  ONMUMUCUYHO2O
8321104 HA MUp, K cembe KaK 21a6HOl onope 8
JHCUBHU YeNI0BeKA U UCMOYHUKY €20 CYACMb, K
MUpY Kaxk 21d8HOMY NPUHYUNY Hel08eYecKO20
odwedcumus,  ycioeur0  Kpenkou — Opyicouvl,
HANA®CUBAHUS. OMHOUIEHUL C KOJLle2aMu no pa-
bome 6 OyOoywem u co30anus 01a20NPUAMHO2O
MUKDOKIUMAMA 8 c80ell COOCMEEHHOU ceMbe.

HUTOI'O: 105 yac

I'eomeTpus




l. Yemuwipéxyzonvnuku (22uac)
YeThIpEXYTOIBHUK U €T0 3JIEMEHTHI.
[Tapannenorpamm. CBolicTBa apauiesno-
rpaMma.

IIpu3naku napajuienorpamma.
[IpsAsMOyroJibHUK.

Pom6.

KBanmpar.

CpenHsist TMHUS TPEyroJbHUKA.
Tpanenus.

[leHnTpanbHble U BOUCAHHbIE YIJIBIL.
Brivcannbie 1 onucaHHbIE YETHIPEXYTOJIb-
HUKU.

lloschams, 4TO TaKOE YEThIPEXYroabHUK. Onu-
CBIBATh 3JIEMEHTHI YETHIPEX YT OIbHUKA.
Pacnosnasams BBITTyKIIbIE M HEBBITYKIIBIE YEThI-
PEXYTONBHUKH.

H300pasxcams 1 HAXOAUTH HA PUCYHKAX YEThI-
PEXYTONIBHUKY Pa3HBIX BUJIOB U UX 3JIEMEHTHI.
Dopmynuposamy.:

onpeoeneHus: MapajienorpaMmMa, BbICOTHI Ia-
paJuiesorpamma; mpsiMoyrojbHHKa, pomoa,
KBaJipaTa; CpeiHel JMHUM TPEYroJIbHUKA; Tpa-
TMIEIUH, BBICOTHI TPATICINH, CPEIHEH JIMHUU Tpa-
MEeIUH; [IEHTPAIBHOTO yIJla OKPYKHOCTH, BITH-
CaHHOTO YTJIa OKPYKHOCTH; BIIMCAHHOTO U OIIH-
CaHHOTO YETHIPEX YT OJIbHUKA;

ceoticmea: apajieIorpaMMa, IpsMOYroJIbHUKa,
pomOa, KBajparTa, CpeAHUX JIUHUNA TPEYTrOIbHUKA
U Tparllelliy, BIMCAHHOTO YTJIa, BIUCAHHOTO U
OMMCAHHOTO YEThIPEXYTOJIbHUKA;

npU3HAaKy. TapajjiesorpaMmma, npsMoyrojJbHUKa,
pomMOa, BIMCAHHOTO U OIMCAHHOTO YEThIPEX-
YrOJIbHUKA.

loka3vieams: TEOPEMBI O CyMME YIJIOB YEThI-
PEXYTOJIbHUKA, O TPAJyCHOW MEPE BIMCAHHOTO
yria, 0 CBOMCTBAxX M MPU3HAKaX Mapasuiesno-
rpamma, IpsIMOYTOJIbHUKA, poMOa, BITUCAHHOTO
Y OMHUCAaHHOTO YETHIPEXYTOIbHHKA.

IIpumenamo U3y4yeHHbIE ONPENIEIECHUS], CBOWCTBA
Y TIPU3HAKYU K PELIECHUIO 3a7ay.

Co3z0amb Orazonpusimmusl ycio8ust 0isk pa3eumust
COYUANBLHO 3HAUUMBIX U YEHHOCMHbIX OMHOUle-
Huti: Kk ceoemy Omeuecmsy, ceoeu Manou u
oonvuwou Pooune xax mecmy, 6 komopom ueno-
8EK 8bIPOC U NO3HAJL Nep8ble paodoCmu U HeyOaUl,
KOMopas 3aeeujana emy npeokamu U KOmopyro
HYJ#CHO obepe2amb; K Npupooe KaK UCMOYHUK)
HCUBHU Ha 3emiie, OCHOBe CaM0o20 ee Cyuecmeo-
8amusl, HyHcoaowelcs 6 3auume u NOCMOSHHOM
BHUMAHUU CO CMOPOHYL 4el08eKa




1. ITooooue mpeyzonvnukos (16 uac)
Teopema ®aneca. Teopema o mponopIuo-
HAJIBHBIX OTPE3KaX.

[TogoGHBIE TPEYTONBHUKH.

[TepBblii npU3HAK 10,1001 TPEYTOIBHUKOB.

Btopoii u TpeTuit npu3Haku moao0ous Tpe-
YTOJIbHUKOB.

Dopmynuposamo:

onpeodeneHue TOT0OHBIX TPEYTOJLHUKOB;
ceoticmea: MeuaH TPEYroJbHUKA, OUCCEKTPHUCHI
TpeyrojbHHKa, MEpeceKalomuxcs Xopl, Kaca-
TEJIbHOM U CEKYLIEH;

npus3HaKy MoJo0usl TPEyroJbHUKOB.
Jlokaszvleams.

meopemol: Daneca, 0 MPONOPLUOHATBHBIX OT-
pe3Kax, O CBOMCTBaX MeAWaH TPEYrOJbHUKA,
OMCCEKTPUCH TPEYTOJIbHUKA;

ceolicmea: TepeceKaroIuXcst XOp/, KacaTeIbHON
Y CEKYIIIEeH;

NPpU3HAKU IOJOOHS TPEYTOJIbHUKOB.

IIpumenamo N3y4yeHHBIE ONPEICICHUS], CBOWCTBA
Y TIPU3HAKY K PEIICHUIO 3a7a4.

Coz0ame Onazonpusmuvle ycio6ust O1s pa3su-
MUsl COYUAIbHO 3HAYUMBIX U YEHHOCMHbIX OMm-
HOWEHUL: K OKDYICAIOWUM JTH00AM Kak 0e3-
VCIIOBHOU U ADCONOMHOU YEeHHOCMU, KAK PABHO-
NPABHBIM COYUATILHBIM NAPMHEPAM, C KOMOPbI-
MU HeoOX00uMo evicmpausams 000podHcena-
mejibHble U 83AUMONO00EPAHCUBAIOUUE OMHOULe-
HUs, Oarwue Yelo8eKy padocmv 00WeHus U
nozeonswue uzde2ams 4yecmea 0OUHoOYecmaeda,
K 3HAHUAM KAK UHMENIeKMYaibHOMY Decypcy,
obecneuusarowemy Oyoyujee uenosekd, Kaxk pe-
3yIbmamy KpOnOmIuGo20, HO YBLeKaAmenbHO20
yuebH020 mpyoa.




111, Pewienue npamoyzonvnvix mpeyzonsb-
Hukoe (14 uac)

Metpuueckrue COOTHOIIEHUS.

B IIPSIMOYTOJIBHOM TPEYT OJIbHHKE.
Teopema I[Tudaropa.
TpuronomeTrpudeckre GyHKIIHH OCTPOTO
yIJ1a IpSIMOYTOJIBHOTO TPEYTOJIBHUKA.

Pewienne npssMOyrobHBIX TPEYTOJIBHUKOB.

Dopmynuposamo:

onpeoeneHus: CUHyca, KOCUHYyca, TaHI€HCa, KO-
TaHTeHCa OCTPOro Yria MPsSMOYTOJIHHOTO Tpe-
YT OJIbHUKA;

cgolicmea: BBIPAKAIOIINE METPUYECKUE COOT-
HOILIGHUSI B TMPSAMOYIOJBHOM TpPEYroJIbHUKE U
COOTHOIIICHUSI MKy CTOPOHAMHU M 3HAYCHUSIMU
TPUTOHOMETPUUECKUX (YHKIHI B MPSIMOYTOJIb-
HOM TPEYTOJbHUKE.

3anucvieams TpUrOHOMETpUYECKUE (OPMYIIBL,
BBIPQXKAIOIINE CBSI3b MEXIy TPHUTOHOMETpHYE-
CKUMU (PYHKIUSMHU OJHOTO U TOTO K€ OCTPOTrO
yria.

Pewams npsiMOyTOJIbHBIE TPEYTOJILHUKH.
Jlokaszvleams.

meopemy O METPUUYECKUX COOTHONICHUSX B IMps-
MOYTOJIBHOM TpeyrojbHUKe, Teopemy lludaro-
pa;

@opmyvl, CBI3BIBAIOIINE CHHYC, KOCHHYC, TaH-
TeHC, KOTAaHT€HC OJIHOTO M TOTO K€ OCTPOTo yr-
na.

Bvigooums  OCHOBHOE  TPUTOHOMETPUYECKOE
TOXKJIECTBO M 3HAYCHHS CHHYCa, KOCUHYCA, TaH-
reHca ¥ KoTaHresnca Juis yrios 30°, 45°, 60°.
IIpumensams N3ydeHHBIE OTNPEACITICHUS, TEOPEMBI
1 GOPMYIIBI K PEHICHHIO 33/1a4.

Coz0ams bOnazonpusmuvle Ycious Oas pa3su-
Musi COYUANbHO 3HAYUMBIX U YEHHOCTHBIX OM-
HOWleHUU: K MUPY KaK 21a8HOMY NPUHYUNY Yelo-
8euecko2o0  obwexcumus, yCcl08uld  Kpenkot
OpYoHcObl, HANANCUBAHUS OMHOULEHULL C KOLTe2d-
Mu no pabome 8 Oyoywem u cozoauus 01a20-
NPUSMHO20 MUKDPOKIUMAMA 8 C80eli coOCmeeH-
HOU ceMbe, K 3HAHUAM KAK UHMELIeKMYAlIbHOMY
pecypcy, obecneuusaroujemy oyoyuee uenosexd,
KaK pe3yibmamy KpOonomiugoco, HO VEleKd-
menbHo20 YyebH020 mpyoaq.




IV. Muozoyzonvnuxu. Ilnowaos muozo-
yeonvnuka (10 uac)

MHOroyroibHUKH.

ITonsTue miomagu

.MHOTOYTOJIbHUKA.

[Tmomaae mpsAMOYTOJIbHUKA.

[Tmomaaer napamienorpamma.

IInomans TpeyrojabHHUKA.

[Tmomaae Tpaneuuw.

Iloeémopenue u cucmemamu3zayus yueonoz2o
mamepuana (8 uac)

Tlosichsams, 9TO TaKoe IJIOMAAh MHOTOYTOJIbHH-
Ka.

OnuceiBaTh MHOTOYTOJIBHHUK, €r0 DJIEMEHTHI,
BBIMYKJIbIE U HEBBITYKIIBIE MHOTOYTOJIbHUKH.
N300paxaTh U HAaXOIUTh HA PUCYHKAX MHOTO-
JIOJIBHUK M €ro 3JEMEHTbl; MHOTOYTOJbHUK,
BIIMUCAHHBIA B OKPY)KHOCTh, U MHOTOYTOJIbHHK,
OMMCAHHBIN OKOJIO OKPYKHOCTH.
Dopmynuposamy:

onpeoeneHus: BIMCAHHOTO W OINKCAHHOTO MHO-
TOYTOJIbHHKA, TUIONIAJW MHOTOYTOJIbHHKA, PaB-
HOBEJIMKMX MHOTOYTOJIbHUKOB;

OCHOBHblE C80lICMEA TIFIONIAI! MHOTOYT OJIbHUKA.
lokazvieams: TEOpPEMbl O CyMME YTJIOB BBIITYK-
J0T0 N-yrojibHUKA, IJIOMAJU MPSIMOYTOJbHUKA,
IUIOUIA/IA TPEYTOJIbHUKA, IJIOIAAHN TPATCIUH.
IIpumensams N3y4eHHBIE ONPEACITICHUS, TEOPEMBI
1 GOPMYIIBI K PEHICHHIO 3a7a4.

Coz0ams bGnazonpusmuvle Ycious Ois pas3su-
Musi COYUANbHO 3HAYUMBIX U YEHHOCTHBIX OM-
HOWleHUU: K MUPY KaK 2la8HOMY NPUHYUNY Yelo-
8euecko20  obwexcumus, yCcl08uld  Kpenkot
OpYoHcObl, HANANCUBAHUS OMHOULEHULL C KOLTe2a-
MU no pabome 8 Oyoywem u coszoauus 01a20-
NPUAMHO20 MUKPOKIUMAMA 8 C80ell cOOCMBeH-
HOU ceMbe, K 3HAHUAM KAK UHMELIeKMYAIbHOMY
pecypcy, obecneuusaroujemy oyoyuee uenosexd,
KaK pe3yiomamy KpOnomiugoco, HO VEleKa-
menbHo20 yyebH020 mpyoa.

HUTOI'O: 70 gac

HUTOI'O: 175 yac




9 kiacc

Anrebpa

n/n

Paznen (kon-Bo wacoB) / Tema

XapaKkTepucTHKa OCHOBHBIX BHUJIOB
yueOHOM NesITeIbHOCTH

|. Hepasencmea (26 uac)
HucnoBsle HEPaBEHCTBA.
OCHOBHBIE CBOWCTBA YUCIIOBBIX HEPA-
BEHCTB.
CrnoxeHue 1 yMHO)KEHUE YUCIIOBBIX HEpa-
BeHCTB. OlleHMBaHNE 3HAUEHUS BbIpaxke-
HUSL.
HepaBeHnctBa ¢ 0HOM IEPEMEHHOM.

Pelienue HepaBeHCTB ¢ OJJHOM MTEPEMEHHOIA.

HucnoBble IPOMEKYTKH.
CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM.

Pacnosnasams v NnpUBOIUTH HPUMEPHl YHUCIIO-
BBIX HEPABEHCTB, HEPABEHCTB C IMEPEMEHHBIMH,
JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM,
JIBOMHBIX HEPABEHCTB.

Dopmynuposamo:

onpeoeneHusi: CPABHEHUsI JIBYX UHCEIN, PELICHUS
HEPaBEHCTBA C OJHOM MEepeMEHHON, PaBHOCHUIIb-
HBIX HEPABEHCTB, PEILIEHUS CUCTEMbl HEPABEHCTB
C OJHOM IMepeMEeHHOH, 00JacTh oIpeaeacHus
BBIPAKEHHUS;

ceoticmeéa 4HUCIOBBIX HEPABEHCTB, CIOXKEHUS U
YMHO>KEHHS YMCIIOBBIX HEPABEHCTB
/Jlokazvieamb: CBOWCTBA YHCIOBBIX HEPABEHCTB,
TEOPEMBI O CIOKEHUU U YMHOXKEHUU UYUCIOBBIX
HEPABEHCTB.

Pewams nunHeiiHbie HEpaBEHCTBA. 3alMCHIBATH
pellleHrs HEpaBEHCTB U UX CHCTEM B BHUJE UHUC-
JIOBBIX TPOMEXKYTKOB, OOBEIUHEHUS, Tepecede-
HUSl YUCJIOBBIX MPOMEXYTKOB. Pemath cucremy
HEPAaBEHCTB C OJIHON mnepemeHHOW. OleHuBaTh
3HaueHUe BhIpaxkeHus. 300paxkars Ha KOOpIHU-
HAaTHOW NpPSIMOM 3aJlaHHbIE HEPABEHCTBAMM UM C-
JIOBBIEC MIPOMEKYTKH.

Cosz0amb Orazonpusammusl yci08us 0 pa3eumus
COYUANLHO 3HAYUMbBIX U YEHHOCMHbIX OMHOUle-
Huti: x ceoemy Omeuecmsy, ceoeu Maiou u
bonvwoli Pooune kak mecmy, 8 KOMOpPOM yeno-
8EK BbIPOC U NO3HATL NepBble pa0OCmU U HeyoaUl,
KOMopas 3aeeujana emy Npeokamu U KOmopyro
HYJICHO 0bepecamb; K Npupooe KaK UCOYHUK)
HCUZHU Ha 3emie, OCHOBe CaMO20 ee CYyuWecmeo-
8aHUsL, HYHCOAIOWeUcs 8 3auume U NOCMOSAHHOM
BHUMAHUU CO CIOPOHbL Yel08EKd.




1. Keaopamuunas ¢pynxyusn (35 uacos)
IloBTOpEHME U pACIIUPEHUE CBEACHUH O
byHKIHHA
CgoiicTBa (pyHKINU
Kak moctpouTts rpaduk ¢pyukuuu y = Kf(X),
€CJIM U3BECTEH TpauK PyHKIUU
y =f(x)

Kaxk noctpouts rpaduku Gpynkimii y = f(X)
+b

uy = f(X + a), eciu u3BecTeH rpapuK
dynxuun y = f(x)

KBanpatnunas QyHkius, e€ rpaduk u
CBOMCTBA

Peuienne kBaipaTHBIX HEPABEHCTB
Cucremsbl ypaBHEHHH C ABYMsI IEPEMEHHBI-
MH

Pemenne 3a1a4 ¢ moMoIIbI0 CUCTEM YpaB-
HEHU BTOPOU CTEIIECHH

Onucvieams ToHATHE (QYHKIMM Kak IpaBHia,
YCTaHABJIMBAIOIIETO CBSI3b MEXIY DIIEMEHTaMHU
JIBYX MHOKECTB.

Dopmynuposamo:

onpedenenus: Hynd (QYHKIUH, TPOMEKYTKOB
3HAKOIOCTOSIHCTBA (DYHKIIUH; (YHKIIUH, BO3paC-
Taroliei (yObIBaroiieil) Ha MHOXECTBE; KBajpa-
TUYHOH (DYHKIMH; KBaJpaTHOTO HEPABEHCTBA;
ceolicmea KBaIpaTUIHON (PyHKINH;

npasuia MocTpoeHus rpadukoB GyHKIUI ¢ T0-
Molibio peobpaszoBanuii Buza f(X) — f(x)+a;
f(X) — fix + a); f(x) — kf(X).

Cmpoums rpadukn QyHKIUN ¢ TOMOIIBIO TIpe-
obpasoBanwuii Buga f(x) — f(x) + a;

f(x) — fix + a); f(x) — kf(x).

Cmpoums tpaduk xBanpatudHoi ¢pyHKuuu. Ilo
rpaduKy KBaJApaTHYHON (DYHKIIMH OMUCHIBATH €€
CBOMCTBA.

Onucvléams CXeMaTUIHOE PACIIOIOKEHUE TTapa-
00JIBI OTHOCHTEIBHO OCH a0CIMCC B 3aBUCHMO-
CTH OT 3HaKa cTapuiero KodpQuuueHTa u auc-
KPUMHHAHTa COOTBETCTBYIOIIETO KBAJAPATHOTO
TpEXUIICHA.

Pewamsv kBanpaTHble HEPAaBEHCTBA, WCIIOJB3YS
CXEMy PAaCHOJIOKEHHUS Mapaboiibl OTHOCUTEIBHO
ocH abcrucc.

Onucviéams TpahUIECKUii METOJ| PEIICHUS CH-
CTEMBI JIByX YPaBHECHUH C JABYMS NIEPEMEHHBIMH,
METOJ TOJICTAHOBKM M METOJI CIIOKEHUS JUIs pe-
IICHUSI CHCTEMBI JIByX YPaBHEHH C JBYMs Iie-
PEMEHHBIMH, OJTHO U3 KOTOPBIX HE SIBIISETCS JIM-
HEWHBIM.

Pewamsb TekcTOBBIE 337129, B KOTOPBIX CHCTEMA
JIBYX ypaBHEHUH C NByMsI MEpEMEHHBIMU SIBIISI-
eTcs MaTeMaTHYeCKOH MOJEIbI0 PealbHOTO
npolecca, U MHTEPIPETUPOBATh pe3yJabTaT pe-
IICHUS] CHCTEMBI.

Coz0amv bnazonpusmuvle yciosus 07 pa3eu-
MUsl COYUANbHO 3HAYUMbBIX U YEHHOCMHBIX OM-
HOUWEHUU: K OKPYICAOWUM JTH00SIM Kak 6e3-
VCIIOBHOU U aOCOTOMHOU YEeHHOCMU, KAK PABHO-
NPAGHBIM COYUATbHbIM NAPMHEPAM, ¢ KOMOPbl-
MU  HeoOX00UMo evicmpausams 000podHcena-
mebHble U 83AUMONO00EPIHCUBAIOUUE OMHOULE-
HUs, Oarwue Yelo8eKy padocmv 00WeHus U
nosgeoaawue uzbe2ams 4yecmea 0OUHOUecmaa;
K 3HAHUAM KAK UHMELIeKMYaibHOMY Decypcy,
obecneuusarowemy Oyoyujee uenosekd, Kaxk pe-
3YIbmamy KpOnOmIuB020, HO YELeKaAMmenbHO20
yuebHo20 mpyoa.




1. Qucaa u evtuucnenus. /leiicmeumensusie
uucna (13 uacos )

MaremaTnueckoe MOACIMPOBAHUE.
IIponieHTHBIE pacu€Thl. PaiioHa IbHbIC YHCIA,
UppanroHaNbHbIC YHCNa, KOHEUYHBIE H OeCKO-
HEYHBIE IeCATUYHbIC APOoOH. MHOXKECTBO JIeii-
CTBUTEINbHBIX YHCEIT;, JeHCTBUTENBHBIE YHCIIA
KaK OECKOHEYHBIC NeCATHIHBIC IpoOHu. B3anmHO
OJTHO3HAYHOE COOTBETCTBHE MEKAY MHOKe-
CTBOM JICHCTBUTENBHBIX YHCENI U MHOXKECTBOM
TOYEK KOOpIAUHATHOU NpsMoii. CpaBHEHHE Ieii-
CTBUTENFHBIX YHCElN, apu(hMETHIECKHE AeH-
CTBUS C IEHCTBUTEIHHBIMHU YHCIIAMHU.
[TpubnmxEHHOE 3HaYCHNE BETMYNHBI, TOYHOCTD
NpUOTMKEHUSL.

Oxpyrnenune uncen. [lpukuaka n oneHka pe-
3yJIbTaTOB BHIYHCIICHUIA

IIpusooums npumepwi:

MaTeMaTUYECKUX MOJEJICH pealIbHbIX CUTYAIINH;
MPUKIAIHBIX 33729, MPUOIMKEHHBIX BETUYHH.
Paszsusame npedcmagnenus 0 YACIaX: OT MHO-
JKECTBA HATYPAIbHBIX YHCET 0 MHOXKECTBA
JICHCTBUTEIBHBIX YUCEIT.

O3Hakomumscsi ¢ BOSMOXKHOCTBIO IIPEICTABICHHS
JICUCTBUTEIHLHOTO YHCIIA KaK OECKOHEYHOM JIeCsTHY-
HOI1 IpOOH, npumensims IeCSITUIHBIC TPUOITKSHUS
PAIMOHAIBHBIX M UPPAIIHOHATBHBIX YHCEI.
H306pasicame NeWCTBUTEIIBHBIC YKCIIA TOYKAMH KO-
OpPAVHATHOMN NPSIMOM.

3anucvieams, cpagnueamo u ynopsaoouusamy nei-
CTBUTEJIbHBIC YHCIIA.

Bovinoansme, coueTasi yCTHbIC U TMCbMEHHBIE TTPUE-
MBI, apughmemuyeckue Oelcmsus ¢ palOHAIbHBIMH
YUCIIAMHE; HAX0OUNMb 3HAYCHHS CTETICHEH C EeTBIMU
MIOKa3aTeJISIMU U KOPHEH; 8bIYUC/IAmb 3SHAUCHHS YUC-
JIOBBIX BBIpXKEHUH. [loyuums npedcmasienue o
3HAYNMOCTH I[Cf/iCTBHTCJII)HI)IX YHCECJ B MMPAKTHYC-
CKO¥l IESTEIIbHOCTH YeNIOBEKa.

Ananuzuposamse u 0enramv 661600l 0 TOYHOCTHU MPH-
OMKeHHS ACWCTBUTENBHOTO YHCIIA TIPU PEIICHUN
3a/ay.

Okpyansams AEHCTBUTEIbHbBIC YUCTIA, BbINOTHANb
NPUKUOKY Pe3yJbTaTa BIYUCICHHH, OyeHKy 3Hade-
HUU YUCIIOBBIX BBIPAXKECHUI.

3Hakomumuvcs ¢ ucmopueti pa3BUTHI MaTeMaTUKU
Cosz0amv 6Onazonpusimuvle yciogus Oisi pa3eu-
Musi COYUAaNbHO 3HAYUMBIX U  YEHHOCHbBIX OM-
HOWEHUN: K MUpPY KaK 21a6HOMY NPUHYUNY Yello-
geyecko2o  obwexcumusl, YClo8ul0  Kpenkot
OpYaHCObl, HANANCUBAHUS OMHOWEHULL C KOJLIe2a-
MU no pabome 8 6yoywem u coszoauusi 6aazo-
NPUAMHO20 MUKPOKIUMAMA 8 C80eli cOOCMBeH-
HOU cembe, K 3HAHUAM KaK UHMENIeKmMYaTbHOMY
pecypcy, obecneuusaouemy Oyoyuee uenogexa,
KaK pe3ylbmamy KpOonomiugo20, HO VeleKd-
MebH020 YYebH020 mpyoa.




IV. Yucnosvie nocnedosamenvnocmu
(26 uac)
YucnoBbie IOCIEIOBATEIBHOCTH.
Apudmernueckas nporpeccusi.
CymMa N MepBhIX WICHOB apu(hMETHUECKON
IPOTPECCHUH.
['eomeTpHuuecKas MPOrpecCHsl.
CymMa N IepBBIX YWICHOB F€OMETPHUECKOM
IPOTPECCUHU.
CyMMa 0eCKOHEYHOIM TeOMEeTPUYECKOM IPo-
rpeccuu, y Kotopou | q | < 1.
Iloeémopenue u cucmemamuszayusn
yueonozo mamepuana (10 uac)

Ilpugooumsv npumepsvi: TOCIECTOBATEIHLHOCTEH;
YHCJIOBBLIX ITOCJIEIOBATEIbHOCTEH, B YaCTHOCTH
apu(pMeTHYecKoO M TEOMETPUUYECKOW Mporpec-
CHMIi; HCIIOJIF30BAaHUS TIOCJICIOBATEILHOCTEH B
peabHOM KU3HM; 3a/a4, B KOTOPBIX paccMaTpu-
BAIOTCSl CYMMBI C OECKOHEUHBIM YHCJIOM cliarae-
MBIX.

Onucwieams: TIOHATHE IIOoCJICJ0OBATCIbHOCTH,
YJICHA ITOCJICAO0BATCIIbHOCTH, CIIOCOOBI 3aJaHusd
OCJICA0BATCIBbHOCTH.

Bviyucniams  4neHsl MOCIENOBATEIbHOCTH, 3a-
JaHHOU (OpMYJIOi N-ro YjeHa WIH PeKyppeHT-
HO.

Dopmynuposamo:

onpedenenus: apuPMETHYECKOH MPOTrPECcCUH,
reOMEeTPUUYECKOIl MPOrpeccuy;

cBolicmea YJICHOB Te€OMETPUYECKON U apudme-
THUYECKOM MPOTrPECCUil.

3aoasame apupMETHIECKYIO U TEOMETPUIECKYIO
MIPOTPECCUU PEKYPPEHTHO.

3anucvieams W nosicuames GHOPMYIBI  0OIIETO
yiieHa apu(MeTUYecKo U TeOMEeTpPUUYECKOil
IIPOrpeCCUil.

3anucvisams U 0okazvieams. GOPMYIbI CYMMBbI
N MEpBBIX WICHOB apu(METHYECKOH U TeOMET-
pudeckoi mporpeccuii; GopMyIibl, BbIpasKaroIue
CBOIICTBa WIEHOB apU(PMETHUECKON U T€OMETPHU-
YECKOM MpOrpeccuid.

Bviyucniams cymmy OECKOHEYHOH TreoMerpude-
CKOH mporpeccuu, y kotopoii | q | < 1. Ilpen-
CTaBIISITh OECKOHEUHBIC TIEPHOAMYECKIE IPOOH B
BUJIe OOBIKHOBEHHBIX.

Coz0ams Onazonpusmuvle Ycious Ois pa3su-
Musi COYUATbHO 3HAYUMBIX U, YEHHOCMHbIX OM-
HOWIeHUI: K MUPY KAK 2]IA6HOMY NPUHYUNY YeTlo-
8euecko20  obwexcumusl, yCcli08ud  Kpenkot
OpYHCObl, HANAIHCUBAHUS OMHOWEHUL C KOJLIe2a-
MU no pabome 8 Oyoyuwem u cozoauus O1a2o-
NPUSMHO20 MUKDPOKIUMAMA 8 C80eli coOCmeEeH-
HOU ceMbe, K 3HAHUAM KAK UHMELIeKMYAIbHOMY
pecypcy, obecneuusaroujemy oyoywee uenosexd,
KaK pe3yibmamy KpOonomiugoco, HO VEleKd-
menbHo20 yYyebH020 mpyoa.

NTOI'0:102

I'eomeTpus

/i

Pa3nen (kon-Bo wacoB) / Tema

XapakTepucTHKa OCHOBHBIX BUIOB
y4eOHOM NesITeIbHOCTH




l. Pemenue mpeyzonvnukos (17 uac)
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC YIia
or 0 1o 180"

TeopeMa KOCHHYCOB.

Teopema cUHYCOB.

Pewienne TpeyroyibHUKOB.

DopMyIbl Ul HAXO0XKACHUS TUIOMAAN Tpe-
YT OJIbHUKA.

Dopmynuposamsn:

onpeoeneHus: CUHyca, KOCUHYca, TaHT'€Hca, KO-
Tanrenca yrina ot 0 0 1807

c80Ucme80 CBA3U JIJIMH IMaroHajaed u CTOPOH Mma-
pajiesnorpamma.

Dopmynuposams U pa3zbICHATH OCHOBHOE TPH-
TOHOMETPUYECKOE TOKICCTBO. BhIUncIsaTh 3HA-
YeHHE TPUTOHOMETPUUECKON (QYHKIMH YTiia Mo
3HAYECHUIO OJTHOW U3 €r0 3aJaHHbIX ()YHKIIHH.
Dopmynuposams U 1OKa3bIBaTh TEOPEMBI: CUHY-
COB, KOCHHYCOB, CJIC/ICTBUS 3 TEOPEMBI KOCH-
HYCOB U CHHYCOB, O IIOIIa ! OMKUCAHHOTO MHO-
rOyroJbHHKA.

3anucvieamsb 1 1OKa3bIBaTh HOPMYIBI AJIs
HAXOXKJCHUS TUIOIIAAN TPEYroJbHHUKA, PauyCOB
BIMCAHHOW U ONMCAaHHON OKPY>KHOCTEHN Tpe-
YroJIbHUKA.

IIpumenamob N3y4eHHbIE ONPEICICHUS, TEOPEMbI
1 (GOPMYJIBI K PEILICHHIO 3a/1a4.

Cosz0amv 6nazonpusimuvle yciogus Oisi pa3eu-
MUsl YeHHOCMHBIX OMHOWEHUU: K OKPYHCAIOUSUM
JII0OSIM KAk 0e3yclo6HOU U abCOIOMHOU YeHHO-
cmu, KAk pasHonpasHulM COYUATbHbIM NApmHe-
pam, ¢ KOmMoOpuiMuU HeoOX00UMO BblCmMpausams
0obpoodiceramenvubvle U  63AUMONO00EPHCUBAIO-
Wue omuowleHus, oaruue YenoseKy padocmy
obwenus u nosgonAlOwUe uzbe2amsv 4y8CmMed
00UHOYeCm8a, K npupooe KaK UCMOYHUKY IHCU3-
HU Ha 3em/ie, 0OCHOBe CAMO20 ee CYUeCmBO8atls,
HyJrcoarouericss 8 3awume U NOCMOAHHOM 6HU-
MAHUU co CMOpOHbL Ye08eKd.




Il. IIpasunvnvie mnozoyzonvnuku
(10 uac)

[IpaBuiibHBIE MHOTOYTOJIBHUKHU U UX CBOW-
CTBa.
Jnuna okpyxuoctu. [lmomans kpyra.

Ilosicnams, 9TO TaKOE LEHTP U EHTPAIbHBIN
YTOJI IPaBHWJIBHOIO MHOTOYTOJIbHUKA, CEKTOP U
CErMEHT Kpyra.

Dopmynuposamo:

onpedesieHue TPAaBUIbHOTO MHOTOYTOJIbHUKA;
ceoticmea MPaBUIILHOTO MHOTOYTOJIbHUKA.
/loxazvieams CBOWCTBA NPABUIIBHBIX MHOTO-

YT OJIbHUKOB.

3anucvieamsv 1 pazbACHATH (HOPMYIIBI ITHHBI
OKPYXHOCTH, IIOIAIN KPYyTa.

3anucwieamsv 1 10Ka3bIBaTh (POPMYIIBI JTUHBI
JIyTH, TIOMAAN CEKTOpa, (POPMYIIBI 17151 HAX0XK-
JICHHS PaJIMyCOB BIIMCAHHOM Y ONMCAaHHOU
OKPYKHOCTEH MPaBUILHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ TOMOIIBIO TUPKYIISA U IMHEHKH Tpa-
BUJIbHBIE TPEYTOJIbHUK, YETHIPEX YT OJIbHUK, 1I1e-
CTHYTOJIHUK.

IIpumenamo V3y4eHHbIE ONPEACICHUS, TEOPEMBI
1 (GOPMYJIBI K PEILICHHIO 3a/1a4.

Cosz0amv 6nazonpusimuvle yciogus Oisi pa3eu-
MUsl YeHHOCMHBIX OMHOWEHUU: K OKPYHCAIOUSUM
JII0OSIM KAk 0e3yclo6HOU U abCOIOMHOU YeHHO-
cmu, KaK pasHonpagHulM COYUATbHLIM NapmHe-
pam, ¢ KOmMoOpuiMuU HeoOX00UMO BblCmMpausams
0obpoodiceramenvubvle U  B3AUMONO00EPICUBAIO-
Wue omuowleHus, oaruue YenoseKy padocmy
obwenus u nosgonAlOwUe uzbe2amsv 4y8CmMed
00UHOYeCm8a, K npupooe KaK UCMOYHUKY IHCU3-
HU Ha 3em/ie, OCHOBe CAMO20 ee CYuWecmeo8anlisl,
HyJrcoarouericss 8 3awume U NOCMOAHHOM 6HU-
MAaHUuu co CMopoHbl YeloseKd




1. lexapmosbl koopounamel na
Ilnockocmu (12 uac)
Paccrostarie Mex 1y AByMs TOUKAMH C 3a-
JTaHHBIMU KoopauHaTtaMu. KoopanHate ce-
PEIMHBI OTPE3KA.
YpaBHeHnue GUrypsl. Y paBHEHUE OKPYKHO-
CTH.
YpaBHeHUE NPSIMOii.
Yr10Bo# K03 HUIIHEHT TPSMOH.

Onucviéams PSIMOYTOIBHYIO CUCTEMY KOOP/H-
HaT.

Dopmynuposams: onpeaeneHne ypaBHeHus hu-
T'YpbI, HEOOXOUMOE U IOCTATOYHOE YCIIOBUS
MapajuIebHOCTH JBYX TPSIMBIX.

3anucvieams 1 TOKa3bIBaTh GOPMYIIBI pacCTOS-
HUS MEX]y IBYMS TOYKAMH, KOOPJAUHAT CepeIu-
HBI OTpE3Ka.

Bvisooums ypaBHEHUE OKPYKHOCTH, 0011ICe
ypaBHEHHE MIPSIMO#i, ypaBHEHHE IPSIMOM C YIII0-
BBIM KO3 (PHUIIMEHTOM.

Hoxazvieams HEOOXOIUMOE B JJOCTATOYHOEC
YCIIOBHE NApAJJICIbHOCTH JIBYX HPSMBIX.
Ipumensmov N3ydeHHbBIE ONIPEICIICHHSI, TEOPEMBI
¥ (GOPMYJIBI K PEILICHHIO 3a/1a4.

Cozoame baazonpusimmuvie Yciosus Oas pas-
BUMUSL YEHHOCMHbIX OMHOWEHUL. K 300P08bI0
KaK 3ano2y 00120U U AKMUBHOU JHCUSHU HeN0Ge-
Kd, e20 X0pouie20 HACMPOeHUs U ONMUMUCIIUY-
HO20 832715104 HA MUD,; K CeMbe KaK 21A8HOU ONo-
pe 8 JCUBHU YelloseKd U UCMOYHUKY e20 Cua-
cmbsi;, K MUpy Kaxk 21a8HOMY NPUHYUNY HeloGe-
4ecKo2o 00wWexcumus, YCi08ul0 Kpenkou opyic-
Obl, HANAICUBAHUSL OMHOWEHUI C KOJLIe2amu Nno
pabome 8 6yOywem u co30anusi O1A20NPUIMHO-
20 MUKPOKIUMAMA 8 C80ell COOCMBEHHOU CeMbe




IV. Bexkmopuwt (15 uac)
IlonsiTue BekTOpa
Koopaunatsl BekTopa
CrioxeHue ¥ BbIUUTaHUE BEKTOPOB
ITonsiTue BexkTOpa
Koopaunarsl BexkTopa

Onucviéamsb TIOHATUS. BEKTOPHBIX U CKASIPHBIX
BeM4YMH. MITIOCTpUpOBaTh MOHATHE BEKTOPA.
Dopmynuposams:

onpeodeneHus: MOIYIISI BEKTOpA, KOJUTHHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, KOOPUHAT BEKTO-
pa, CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPO-
THUBOMOJIOKHBIX BEKTOPOB, YMHOKCHHSI BEKTOpa
Ha YHUCII0, CKAISIPHOT'O TIPOU3BE/ICHUS BEKTOPOB;
c80licmea: PaBHBIX BEKTOPOB, KOOPIUHAT PaB-
HBIX BEKTOPOB, CJIOKECHHS BEKTOPOB, KOOPAUHAT
BEKTOPa CYMMBI U BEKTOpPA Pa3HOCTHU JABYX BEK-
TOPOB, KOJUTHHEAPHBIX BEKTOPOB, YMHOKCHHS
BEKTOpPA Ha YHCIIO, CKAJSIPHOTO TIPOU3BEICHUS
JIBYX BEKTOPOB, MIEPIICHIUKYISPHBIX BEKTOPOB.
Hoxkazvieams TEOPEMBL: 0 HAX0XKJICHHH KOOPIU-
HAT BEKTOPa, 0 KOOPJUHATAX CYMMBbI U Pa3HOCTH
BEKTOPOB, 00 YCIOBUY KOJUTMHEAPHOCTH JABYX
BEKTOPOB, O HAXOXKJICHHU CKAISPHOTO TIPOU3BE-
JICHUS IBYX BEKTOPOB, 00 YCIIOBUU TIEPIICHIH-
KYJISIPHOCTH.

Haxooums KOCUHYC yTiia MEXIY ABYMS BEKTO-
pamu.

IIpumensamo N3ydeHHBIE ONPEICIICHHS, TEOPEMBI
1 (GOPMYJIBI K PEILICHHIO 3a]1a4.

Co3z0amsb baconpusmuule yciosus OJisl pa3eu-
MUst YeHHOCMHBIX OMHOUEHULL: K KVIbMYpe KaK
0YX08HOMY O02amMcmey 0ouecmsa u 8aHCHOMY
VCILOBUIO OUYUJeHUSL YETLOBEKOM NOJIHOMbL NPO-
AHCUBAEMOTL HCUZHU, KOMOPOe 0alom emy umenue,
MY3bIKA, UCKYCCMBO, Meamp, meopuecKoe camo-
svipadicenue; k ceoemy Omeyecmasy, ceoeti ma-
nou u 6oabuioil Pooune kax mecmy, 6 Komopom
Ye/l06€K 8bIPOC U NO3HA Nep8ble pa0OCmu U He-
yoauu, KOmopas 3a6euwjana emy npeokamu u Ko-
MOPYI0 HYHCHO 0Oepe2amb.




V. I'eomempuueckue npeoopazosanusn(14
uacos)
JBwxkenue (nepemenienue) Gurypsl. [1a-
paJUIEIbHBIN IIEPEHOC
OceBas u nieHTpaibHas cummerpuu. [loBo-
pot
I'omotetus. [Togobue dpuryp
Ilosmopenue u cucmemamuzayus yueoHozo
mamepuana (7 wacog)

IIpusooums ipuMepsl ipeoOpazoBanus GUryp.
OnuceiBath npeoOpa3oBaHus Quryp: mnapai-
JIENbHBIN TIEPEeHOC, OceBas CHUMMETpHs, LEH-
TpaJibHasE CHMMETpHSI, TIOBOPOT, TOMOTETHSI, TI0-
nobue.

Dopmynuposamy.:

onpeoeneHus: ABWKECHUS; paBHBIX (UTyp; TOUEK,
CUMMETPUYHBIX OTHOCHUTEIHHO TPSIMOH; TOYEK,
CUMMETPUYHBIX OTHOCHUTEIBHO TOYKH; (UTYPHI,
UMEIOIEH OCh CUMMETPHH; (UTYpPBI, UMEIOLICH
LEHTP CUMMETPHUH; TTOJTOOHBIX (HUTYD;
ceolicmea: NBWKEHUS, MapajlIeIbHOTO MEepeHo-
ca, OCeBOM CHMMETPHH, IIEHTPAIbHOH CHUMMET-
pUH, IOBOPOTA, TOMOTETHH.

Jlokazvieams TEOpEMbl: O CBOMCTBAaxX Mapai-
JIETPHOTO TIEPEeHOCa, OCEBOW CHUMMETPHH, IICH-
TpaJIbHOI CUMMETPHUH, IOBOPOTA, TOMOTETHH, 00
OTHOILIEHHUH TUIOMIAJCH MOJOOHBIX TPEYrOJbHH-
KOB.

IIpumensams N3ydeHHBIE OTPEACITICHUS, TEOPEMBI
1 GOPMYIIBI K PEHICHHIO 33/1a4.

Coz0amb 6Gnazonpusmuvle Ycious Oas pa3su-
Musi COYUANbHO 3HAYUMBIX U YEHHOCHHBIX OM-
HOWleHUU: K MUPY KaK 2la8HOMY NPUHYUNY Yelo-
8euecko2o0  obwexcumusl, yCcl08urd  Kpenkot
OpYoHcObl, HANANCUBAHUS OMHOULEHULL C KOle2d-
MU no pabome 8 Oyoywem u coszoauus 01a20-
NPUSAMHO20 MUKPOKIUMAMA 8 C80eli cOOCMEeH-
HOUL ceMbe, K 3HAHUAM KAK UHMELIeKMYAIbHOMY
pecypcy, obecneuusaroujemy oOyoyuee uenosexa,
KaK pe3yiomamy Kponomiugoco, HO VEleKd-
menbHo20 yYebH020 mpyoa.

HUTOI'O: 68 yacoB

BeposiTHOCTB 1 cTaTucTHKa

No
n/a

Pa3nen (kon-Bo yacoB) / Tema

XapakTepucTHKa OCHOBHBIX BUIOB
yueOHOM NesTeNbHOCTH

Komounamopuxa u eeposmnocms (17 ua-
co8)

OnemenTapHble coObITHs. CitydaiiHble COOBITHSL.
brnaronpusarcTByonue 3eMeHTapHbIe COObI-
Tus. BepostHOCTH cOOBITHIA. OTBITHI C paBHO-
BO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposTHOCTH cITy4aliHOTO COOBITHS. DJIEMEHTHI
koMOuHatopuku. KomOnHaTopHOe npaBuiio
YMHOXEHHUSL.

IlepecranoBku. dakropuan. CoueTaHus U YHC-
10 couetanuil. Tpeyronpuuk Ilackans. Ipak-
THU4ecKas pabora «BeruucieHne BeposiTHOCTEH
C UCTIOJIH30BAHUEM

KOMOHMHATOPHBIX (PYHKINH 3JIEKTPOHHBIX Ta0-
JIAL»

Ocsausamv noHAmMus: S3NEMEHTApHOE COOBITHE, CITY-
YaifHOe COOBITHE KaK COBOKYITHOCTH OJIarOMpHsIT-
CTBYIOIIHMX AJIEMEHTAPHBIX COOBITHH, PABHOBO3MOXK-
HBIE 3JIeMEeHTapHbIe COOBITHS. Pewams 3a0ayu Ha
BBIYHCIICHHUE BEPOSATHOCTEW COOBITHI 110 BEPOSITHO-
CTSIM DJIEMEHTAPHBIX COOBITHI CITy4aifHOTO OTBITA.
Pewams 3a0auu Ha BeIYHMCIEHUE BEPOSTHOCTEH CO-
OBbITHH B ONBITaX C PABHOBO3MOXHBIMH dJIEMEHTap-
HBIMU cOObITUSIMU. Ocgausams noHsmus: KOMOMHa-
TOPHOE MPaBWJIO YMHOXKEHMSI, YIIOPsIOUEHHas 1apa,
Tpoiika 0OBEKTOB, IEPECTAaHOBKA, (pakTOpHal yucia,
COYETaHHE, YUCIIO COYETaHUM, TpeyroyibHUK [lacka-
1. Pewiams 3a0ayu Ha IEPEUUCIICHUE YIIOPSI0YEH-
HBIX I1ap, TPOEK, IIEPEYUCIIEHHE NIEPECTAHOBOK U CO-
YETaHUH 3JIEMEHTOB PA3JIMYHBIX MHOXECTB

NTOI'O:17

NTOI'O:187




