3.6. MaremaTuka

IMosicuuTeIBLHAS 3aIMCKA

Pabouas nmporpamma mo Kypcy «MareMaTuka: airedpa 1 Hadalla MaTeMaTUYeCKOro aHajan3a, reoMeTpus» (MpopuIbHBIA YPOBEHB) AJIsl CpeaHei
obmeoOpa3zoBatenpHoOi 1Kokl 10-11 kitaccoB cocTaBiieHa Ha OCHOBE (eepajIbHOr0 rocyIapcTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOTO
o0miero ob6pazoBaHusi, MPUMEPHBIX MPOrpPaMM IO MaTeMaTHKE, 10 aBTOPCKOM mporpamme «Anredpa 10 — 11 kmaccwl» (mpoduiapHas MOArOTOBKA)
(coctaButenn  A.I'. Mopakosuu, W.M. 3ybapeBa, M.: Mmuemo3una, 2009r. nmo VYMK A.I.MopakoBuya), NpUMEpPHOW IPOrpaMMBI
obmieoOpa3zoBarenbHbIX yupexaeHuit mo reomerpun 10-11 knaccst (aBropsl JI.C. Atanacsu, B.®. byry3os, C.B. Kagomues u ap., coctaButens T.A.
Bbypmuctposa. — M: TIpocsenienue, 2009).

MecTo npeamera B 6a3UCHOM y4eOHOM MJIaHe
Jlannast mporpamMma paccuntana Ha 408 yueOHBIX YacoB Ha aBa roga obydeHus (204 gacoB B 10 kmacce m 204 yaca B 11 kmacce). CormnacHo
denepanbHOMYy 0a3UCHOMY y4eOHOMY IUTAHY HA M3YYCHHE MAaTeMaTHKH Ha mpodmibHOM ypoBHE B 10 u 11 kiracce B y4eOHOM IUTaHE OTBOAMTCS 6
4acoB B HEJENI0, U3 KOTOPBIX MPEAyCMOTpeHO 4 Yaca B HENENI0 Ha M3y4yeHHEe Kypca anredpbl M Hayal MaTeMaTHYeCKOro aHaiM3a M 2 Yaca Ha
nu3ydyeHue reomerpuu. st oOyueHus anreOpe M Hadajgam mareMmarnyeckoro anainusa B 10 — 11 kmaccax BeiOpaHa copepxkarenbHas jauHus Al
MopakoBuya. JlaHHOE KOTUYECTBO YaCOB COOTBETCTBYET MIEPBOMY BapUAHTy aBTOPCKON MIPOrPaMMBI.
Ha nepuon xapanTiHa, paboThl 00pa30BaTEIBHOTO YUPEKACHUS B KAUECTBE MYHKTA MPOBEACHUS €IMHOTO TOCYIapCTBEHHOTO 3K3aMeHa, IMPOBEICHMUS
paifoHHBIX U TOPOJICKUX MEPONPUATHI NPEAYCMOTPEHO AUCTAHLIIMOHHOE 00ydyeHue. YueOHbIi MaTepuan u3ydaercss 00yJarolUMUCs CaMOCTOSTENBHO,
3aJJaHus JJ1s1 KOHTPOJIS M OLEHKW 3HAHWHN BBICTABIISIIOTCS HA CaliTe THMHA3HMU M B AJIEKTPOHHOM JKypHAJIe.
Pacnpenenenue yaeOHOro BpeMEHU MEX/1y NpeIMeTaMy PEeCTaBICHO B TaOIuUIIE.

Kaaccest IIpeaMeTsl MATEMATHYECKOI0 MKJIA KosanyecTBo yacoB
10 Anrebpa 136
I'eomeTpus 68
11 Anrebpa 136
['eomerpust 68
Bceero 408




204 gaca st uzydenus B 10 kiacce u3 pacuéra 6 4acoB B Heemo (4 yaca anrebpa 1 Hadana MaTEMaTHYECKOTO aHAIIN3a, 2 4aca reOMeTpus);
204 gaca ns uzydenus B 11 kimacce u3 pacuéra 6 yacoB B Heneno (4 yaca anredpa ¥ Hadajga MaTEMaTHYECKOTO aHaIu3a, 2 4aca reOMETpHsl);

Hean
N3zyuenmne matemaruku B 10-11 knaccax Ha mpouiIbHOM YpOBHE HAIMIPABICHO HA JOCTHXKEHUE CIETYIOINX e

e (opMupoBaHHE MaTEMaTHYECKOW KyJIbTYpbl, ((OPMUPOBAHHE MHTEIUIEKTYaIbHO-TPAMOTHOMN JIMUHOCTH, CIOCOOHON CAMOCTOSITEIBHO MOJIy4aTh
3HaHUS, OCMBICICHHO BBIOMpPATh NPO(ECCHI0 M CHEIHAIBHOCTh B COOTBETCTBUU C 3asBICHHBIM mpoduieM o0pa3oBaHUS B YCIOBHUSX
MOJIEpPHU3ALUHN CUCTEMbI 00pa3oBanus PO;

e (opMupoBaHHEe MPEACTaBICHUN 00 MIEAX U METO/IaX MaTEMATUKH; O MATEMAaTHUKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHHS
SIBJICHUH U TPOLIECCOB;

e OBJIQJICHUE YCTHBIM U MUCHBMEHHBIM MaTEMaTHUYECKUM SI3bIKOM, MATEMAaTUUYECKUMH 3HAHUSIMH U YMEHUSMHU, HEOOXOAUMBIMU JJIsi U3YyUEHUs
HIKOJIbHBIX €CTECTBEHHOHAYUYHBIX AMCLUUIUINH, JJs NPOJOJDKEHHsS 00pa30oBaHUS M OCBOEHMs M30paHHOM CIELMalbHOCTH HAa COBPEMEHHOM
YpPOBHE;

e Pa3BUTHE JIOTUYECKOT0 MBIIIICHUS, AITOPUTMUYECKOIN KYJIbTYpPbI, IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, Pa3BUTHE MAaTEMAaTHUYECKOTO MbIIIIJICHUS
Y MHTYUINH, TBOPYECKUX CITIOCOOHOCTEW Ha ypOBHE, HEOOXOMMOM ISl MPOJODKEHHUST 00pa30BaHUs U Ui CaMOCTOSTEIBHOMN AEITEIHHOCTH B
00J1aCTH MaTEeMaTUKHU U €€ MPUIIOKEHUH Oyaymiei mpoheccuoHaIbHON 1eATeIbHOCTH;

e BOCIHTaHUE CPEACTBAMHM MaTE€MaTHKU KYJIbTYpbl JINYHOCTU: 3HAKOMCTBO C MCTOPHUEH pa3BUTHUS MaTEMaTHKH, IBOJIIOLMEH MaTEeMaTHUYECKUX
ujel, TOHUMaHNe 3HAUUMOCTH MaTeMaTUKHU JJIs1 OOILECTBEHHOTO ITporpecca.

3agauu Il ctynenu oOpasoBaHus:

e CHCTEMaTHU3MPOBATH CBEJEHUS O YHCIIE; COBEPIICHCTBOBATH BBIUMCIUTEIbHBIC HABBIKY;

e M3y4yaTh METOJbI PELICHUS YPaBHEHH, HEPABEHCTB, U CUCTEM YPaBHEHMIA;

e CHCTEMaTH3UPOBATh CBEJCHHUS O (DYHKIMSX; COBEPLICHCTBOBATh I'paduecKrue yMEeHMs;

e BBIYUCIATH 00BEMBI U IUIONIAIU TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPU PELICHUH 3a]1aY;

e CO3/1aTh YCIOBHA JUIS Pa3BUTHUS MHTEIIEKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEH ydaluxcs B MPOLECCE CaMOCTOSITEIbHOIO MPUOOpETEeHUs
3HaHUN U YMEHH,

e pa3BUBATh MHTEPEC K MO3HAHUIO U TBOPUECKUE CIIOCOOHOCTH 00yUaroIerocs,

e (opMupPOBaTH HABBIKU CAMOCTOSATEIbHON yueOHO! JesITeIbHOCTH Ha OCHOBE AU(pepeHnanuu o0yueHusl.

Jns peanuzanuu JaHHOW MPOrpaMMbl HCIONB3YIOTCS MENaroruyeckre TEXHOJOTHU YpPOBHEBOW AuddepeHnnanuu oOydeHus, CHUCTEMHO-
JeSITeTbHOCTHBIM MOJIXO0/, TEXHOJIOTMM Ha OCHOBE JIMYHOCTHOM OpMEHTAIlMH, KOTOpble MOAOMpAIOTCs A KaKIOro KOHKPETHOTO Kiacca, ypoka, a
TaKXXe CJIEIYIoIre METO bl U (hOpPMBI 0O0YyUEHHS U KOHTPOJIS:

@opmbl paboThl: Oecena, pacckas, JIEKUUs, AUCHYT, 3KCKypcus (ITyTelIecTBHE), AMJAKTHUecKas urpa, Iud@epeHIUpoBaHHbIE 3alaHus,
B3aMMOIIPOBEPKA, IpaKTHUUecKas paboTa, caMocTosTeNbHAs paboTa, ppoHTaIbHAS, UHAUBUYyalbHAasl, TPYIIIOBasi, MapHasl.

Metoabl paboThl: OO0BICHUTENBHO-WIIIIOCTPATUBHBIN, PENPOAYKTUBHBINA, NPOOJIEMHBINH, SBPUCTUYECKUH, HCCIEI0BATEIbCKU-TBOPUYECKHIA,
MOJIETIbHBIN, IPOrPaMMUPOBAHHBIH, peleHue MpoOIeMHO-TTOMCKOBBIX 3a/1a4.



MeToapl KOHTPOJIE YCBOCHHMS MaTepuana: (pOHTalbHas YCTHAas MpPOBEpKa, WHAWBUAYAIBHBIA YCTHBIH ONpPOC, MUCHMEHHBIH KOHTPOIb
(KOHTpOJIBHBIE U NTPaKTHYECKHE PabOThl, TECTUPOBAHHUE, TUCbMEHHBIN 3a4€T, TECTHI).
Y4eOHbII TpoIlecC OCYIIECTBISAETCS B KJIACCHO-YpOYHOM (opMe B BHJE KOMOWHUPOBAHHBIX, MPAKTUKO-JIA0OPATOPHBIX, KOHTPOJBHO-
IIPOBEPOYHBIX U JIp. TUIIOB YPOKOB.
IInanupyemMble pe3yjbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa

Jluunocmmuuie pezyromameo.

1. (dbopMUpOBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTM OOydaroluxcs K caMopeanu3alud |
caM000pa30BaHUIO HA OCHOBE Pa3BUTON MOTHBALMHU Y4€OHOW JESTENbHOCTU U JINYHOCTHOTO CMBICIIA U3yYEHUSI MaTeMaTUKH, 3aMHTEPECOBAHHOCTH B
NPUOOPETEHUU U PACHIUPEHUH MaTeMaTUYeCKUX 3HAHUW M CHOCOOOB JEWCTBUN, OCO3HAHHOCTU IMOCTPOCHHS WHAWBHIYaTbHOW 00pa3oBaTeNbHOM
TPAeKTOPUH;

2. (dbopMUpOBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIICHHH, B Y4Y€OHO-UCCIIEJOBATEIbCKOM, TBOPYECKOW M JIPYTUX BHUAAX
NESATEIBHOCTH TI0 TPEIMETY, KOTOpas BBIPAXKAETCS B YMEHHMH SICHO, TOYHO, TPAMOTHO M3Jararb CBOM MBICIM B YCTHOHW W NUCHMEHHOW pEYH,
BBICTpAUBaTh APIYMEHTAIMIO U BECTH KOHCTPYKTUBHBIN TUANIOT, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, a TAK)KE MOHUMATh U YBaXaTh IMO3UIUIO
co0eceTHrKa, TOCTUTATh B3aUMOIIOHUMAHUS, COTPYIHAYATH JIJIS IOCTHDKEHUST OOIITNX Pe3yIbTaToOB;

3. (hopMUpOBaHUE 1[ETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU.

4. pa3BUTHE MPEJCTaBICHUA 00 H3y4aeMbIX MAaTEMaTUYECKHX TMOHATHUSAX M METOAaX KaK BaXXHEHIIMX CPEACTBAX MAaTeMaTHUYECKOIro
MOJEJIMPOBAHUS PEAbHBIX MTPOLIECCOB U SBJIICHUM.

S. pa3BUTHE JIOTUYECKOTO MBIIIJICHUS: KPUTUYHOCTH (YMEHHE PAclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3BIBAHMSI), KPEATUBHOCTU

(cobcTBEeHHAs apryMeHTalus, OIPOBEP>KEHMsI, TOCTAaHOBKA 3aj1a4, (GopMyIupoBKa npobieM, Uccae10BaTeIbCKUI MPOEKT U Ip.).

Memanpeomemmuoie pezynvmamot.

— (dopMHpOBaHUE CIIOCOOHOCTH CaMOCTOSTEIBHO CTABUTh IIETM YYEOHOH M MCCIENOBATENbCKON NEATENbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U OLICHUBAThH y4eOHbIE IEHCTBHS B COOTBETCTBUU C ITOCTABJICHHOM 3a/1auell ¥ yCIOBUSMU €€ BHINOJIHEHUS;

— (¢opMHpOBaHHE YMEHHS CaMOCTOSTEIbHO IUIAHHPOBATH AIbTEPHATHBHBIE ITYTH JOCTIDKEHHUS IIeNie, OCO3HAHHO BBIOMpATh HambOoiee
3¢ deKTUBHBIE CITOCOOBI peIIeH!s YU€OHbBIX U MO3HABATEIbHBIX 3a/1a4;

— (opMUpOBaHHE YMEHHUS HAXOIUTh HEOOXOAMMYH HH(GOpPMAlMI0O B Pa3IMYHBIX HCTOYHHMKAX (B CIpaBOYHUKAX, JIuTeparype, MHTtepHere),
MPENICTaBIATh UHPOPMAIIMIO B Pa3IMUHON (GopMe (CIIOBECHOM, TaOIMUYHOM, rpaduuecKkoif, CHMBOJINYECKOH), 00pabaThiBaTh, XpaHUTh U IEpelaBaTh
WH(POPMAIIHIO B COOTBETCTBUH C TIO3HABATEIILHBIMU WJIM KOMMYHHKATHBHBIMH 33[a4aMH;

— (opMHpOBaHUE BIAJCHUS PUEMaMHU YMCTBEHHBIX IEHCTBMIA: ONpeneneHust MOHATHI, 0000IIeH!s, YCTAaHOBICHHUS aHAJIOTUH, KilacCu(pUKauu
Ha OCHOBE CaMOCTOSITEIBHOTO BHIOOpAa OCHOBAaHWI W KPUTEPUEB, YCTAHOBICHHS POIOBUIOBBIX M MPUYMHHO-CIICICTBEHHBIX CBS3€H, MOCTPOCHHUS
YMO3aKJII0UE€HU I MHYKTUBHOTO, 1€TyKTUBHOT'O XapaKTepa Wi 110 aHAJIOTHH;

— (hopMUpOBaHHE YMEHHUS OPTaHU30BBIBATH COBMECTHYIO YUEOHYIO IEATEIEHOCTh C YUUTENEM M CBEPCTHUKAMHM: OMPEEIISTh 1eNTH, pacpeaesaTh
(byHKIMHU, B3aMMO/ICHCTBOBATh B TPYIINE, BBIIBUraTh T'MIIOTE3bl, HAXOAUTh pelleHHe MpoOIeMbl, pa3pemaTh KOH(QIMKTBI Ha OCHOBE COTJIAaCOBAHUS
MO3UIIMU ¥ yUeTa HHTEPECOB, aprYMEHTHPOBATh M OTCTAaNBATh CBOC MHEHHE.



K meranpenMeTHbIM pe3ysibTaTaM OTHOCSTCS TPH TPYIITbl YHUBEPCAITbHBIX yueOHbIX neiictuid (Y'Y ]I):
- PEryJIATUBHbBIE YHUBEPCAIbHbIE YUeOHBIE JEHCTBUS;
- I03HABaTeIbHbIE YHUBEPCAIIbHbBIE YUeOHbIE CHCTBUS;
- KOMMYHUKATHBHbBIE YHHUBEpCAIbHbIC ydeOHbIC T1CHCTBHSL.
1. PeryasiTuBHble yHHBepcAJIbHbIE Y4eOHbIE eiiCTBUS
BrinycKHUK HAYy4YHUTCH:
—CaMOCTOSTENIBHO ONPEIENATh LEIH, 3a4aBaTh [apaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO OIPEAEIIUTh, YTO LI€JIb JOCTUTHYTA;
—OLIEHUBATh BO3MOJKHBIE TIOCIIEACTBUS JOCTHKEHUS TIOCTABJICHHOMN 1IEJIU B AESTEIbHOCTU, COOCTBEHHOM JKU3HU U KM3HU OKPYKAIOIIMX JIIOJIEH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKH U MOPAJIH;
—CTaBUTh U (POpMyTUpPOBaTH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH M )KU3HEHHBIX CHUTYAIIHAX;
—OILICHUBATh PECYPCHI, B TOM YHCJIE BpeMs U Apyrue HeMaTepuaibHble Pecypchbl, HEOOXOAUMBIE JIsl TOCTUXKEHUS TOCTABICHHON 1IN,
—BbIOMpATh MyTh JIOCTHKEHUS LEJIH, IUIAHUPOBATh PEILIEHUE MIOCTAaBICHHbIX 3a/1a4, ONTUMHU3UPYS MaTepraIbHble U HEMAaTepUaJIbHbIE 3aTPaThI;
—Opranu3oBbIBaTh AP (HEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX AJIsi AOCTHXKEHUS MTOCTABICHHOM 1IETH;
—COIIOCTABJIATH [TOJIYYE€HHBIN pe3ysbTaT ASSITENbHOCTH C IIOCTABJICHHON 3apaHee LEbIO.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA
BbInyCKHUK HAYYHUTCSH:
—UCKaTh U HAXOJUTh 00OOIIEHHBIE CIIOCOOBI pEelIeHHUs 3a/]a4, B TOM YHCIIE, OCYIIECTBISATh Pa3BEPHYThI HH()OPMALIMOHHBIN MTOUCK U CTAaBUTh Ha
€ro OCHOBE HOBBIC (yueOHbIE U TIO3HABATEIbHBIC) 3a1a4H;
—KPUTHYECKHU OIEHUBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO C pa3HBIX MMO3UIMN,  paclo3HaBaTh W (DUKCHPOBATH MPOTHUBOpPEUHS B
WH(POPMAIMOHHBIX UCTOYHHUKAX;
—HUCIOJb30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATHUECKUE CPEACTBA JUIsl TPEICTABICHUS CYILIECTBEHHBIX CBSI3€d M OTHOIICHUH, a TaKke
MPOTUBOPEYUH, BBISIBIEHHBIX B UH(POPMAIIMOHHBIX UCTOYHUKAX;
—HAaxoJIUThb W NPHUBOJUTH KPUTHUUYECKUE APTYMEHTHl B OTHOIICHUM ACHCTBUN U CYXKACHUH APYroro; CHOKOMHO M Pa3yMHO OTHOCUTBHCA K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIIEHUH COOCTBEHHOTO CYXJIEHHUS, pACCMaTpPUBaTh UX KaK pECypc COOCTBEHHOI'O Pa3BUTHS;
—BBIXOJIUTh 32 PaMKH y4eOHOro HpeMeTa U OCYLIECTBIATH IeJIEHANpPaBIEHHbIH MOMCK BO3MOXKHOCTEHM A IIMPOKOro MEepeHoca CPeJCTB U
CITOCOOOB JACHCTBHUS;
—BBICTpanBaTh MHAWBUIYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBAs OTPAHUYEHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYpPCHBIC
OTpaHUYCHUS;
—MEHATh U YAEP>KUBATh Pa3HbIE MO3UIMU B TO3HABATEILHOM JAEATEIBHOCTH.
3. KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
BorinycKkHUK HAy4YuTCH:
—OCYILECTBIIATH ACTOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (Kak BHYTpH 00pa30BaTeIbHONW OpraHU3aluy, Tak U 3a ee
npenenaaMu), MOa0UpaTh MAPTHEPOB AJIs ACTOBOM KOMMYHHKAIIUM HCXOJ U3 COOOpaXEHHH pEe3yNbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JIUYHBIX
CHMIIATHIA,



—TpU OCYIIECTBICHUM TPYIIOBOM pabOTHl OBITh KaK PYKOBOAMTENEM, TaK M WIEHOM KOMAaHJbl B Pa3HBIX POJSIX (T€HEepaTop WACH, KPUTHUK,
UCIIOJIHUTEIIb, BBICTYNAIOIINN, 3KCIIEPT U T.1.);

—KOOPJIMHHUPOBATH U BBHIIOIHATH Pa0OTy B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO M KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

—Ppa3BEpHYTO, JIOTHYHO U TOYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MMCbMEHHBIX ) S3bIKOBBIX CPE/CTB;

—Ppacrno3HaBaTh KOH(PIMKTOTCHHbIE CUTYAIIMH U MIPEJOTBPAIATh KOH(MIMKTHI 10 UX aKTHBHOH (ha3bl, BRICTPAUBATh JICTIOBYIO H 00pa30BaTEIbHYIO
KOMMYHHKAIHIO, n30eras JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.

IIpeomemmnuie pezynvmamot.

1. (dbopmHpoBaHHuEe yMEHUI paboTaTh ¢ MaTEMATUYECKMM TEKCTOM, TOYHO M I'PaAaMOTHO BbIPa)XKaTh CBOM MBICIM B YCTHOW WM IMUCbMEHHON
peun, IPUMEHSISI MAaTeMaTUYEeCKyl0 TEPMHUHOJOTHI0O U CHUMBOJIMKY, MCIOJb30BaTh PA3JIMYHBIC S3bIKM MAaTEMAaTHKU (CJIOBECHBIN, CHUMBOJUYECKHII,
rpaduyeckui, TaOJIUYHBIN), T0Ka3bIBaTh MATEMATUYECKHE YTBEPIKICHHUS;

2. (dbopMHpOBaHHE YMEHHUS HCIOJIB30BaTh 0A30BbIE NOHATHS W3 OCHOBHBIX DAa3/IENOB CoOAepX)aHHUS (YuClio, (QYHKIUS, ypaBHEHHE,
HEpPaBEHCTBO, BEPOATHOCTh, MHOXKECTBO, J10KA3aTEJIbCTBO U JIP.);

3. (dbopMHpOBaHKE TPEACTABICHUI O YHCIIE W YUCIOBBIX CUCTEMaX OT HATYPAIbHBIX JI0 JCHCTBUTEIBHBIX YHCEN;, TPAKTUIECKUX HABBIKOB
BBIIIOJIHEHUS YCTHBIX, IMCBMEHHBIX, HHCTPYMEHTAIIbHBIX BBIUUCIEHUN, BBIYUCIUTEILHON KYJIBTYPBI;

4. (dopMHpOBaHHWE YMEHHUS HCIOIB30BATh CHCTEMY (DYHKIIMOHAIBHBIX IMOHATHH, (YHKIMOHAJIHHO-TPAPHUECKUX TMPEACTABICHUN IS
OIMCAaHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTE;

S. (dopMupOBaHUE MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpPE M O Pa3iMYHbIX CIOco0ax UX U3y4deHHs, 00
0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIHM XapakTep;

6. dbopMUpOBaHHE NPUEMOB BIAJACHHUS pPa3IMUHBIMU S3bIKAMU MaTeMaTUKH (CJIIOBECHBIM, CHMBOJIMYECKUW, Tpapuueckuil) s
WJUTFOCTPALUK, UHTEPIIPETALUH, apTyMEHTAllUU U J0Ka3aTeIbCTBA;

1. (hopMHpOBaHHE YMEHUSI IPUMEHITh U3YUEHHbIE MOHATHUS, allapaT pa3jiuuHbIX Pa3/esoB Kypca K PEHICHUI0 MEeXIPEIMETHBIX 33134 U
3a/1a4 IOBCEAHEBHOM KU3HH.

Pe3ynpTaThbl yriy0JeHHOro ypoBHS OPHEHTHPOBAHBI Ha MOJIyd€HHE KOMIETEHTHOCTEH Ui mocienyromeil npodeccuoHanbHON AeSTeNbHOCTH,
KaK B paMKax JaHHOH MpeAMETHOMN 00J1acTH, TaK U B CMEXHBIX C Hel o0JacTsX. JTa rpyIima pe3yiabTaToB PeaIoaraer:

— OBJAJ€HHE KIIOYEBBIMM MOHATUSAMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JaHHas NpeAMeTHas o0JacTb, pPacHO3HABaHUE
COOTBETCTBYIOIIUX MM MPU3HAKOB M B3aUMOCBS3€H, CIOCOOHOCTH JE€MOHCTPUPOBATh Pa3IMYHbIE MOJXObl K U3YUEHUIO SIBICHUN, XapaKTEPHBIX IS
M3y4aeMoi mpeaMeTHOMN 00IacTu;

— YMEHHE pellarh, Kak HEKOTOpble MPAaKTHYECKHEe, TaK U OCHOBHBIE TEOPETUYECKHE 33a/Jayu, XapaKTepHbIE Ui HCIOJIb30BAHUS METOJOB U
MHCTPYMEHTApHsI TaHHOM MpeIMeTHOI 06acTu;

— HaJIM4He MpeICTaBiIeHU O JaHHOW MpeaMeTHOW o01acTHh Kak LEIOCTHOW TEOpHH (COBOKYITHOCTH TEOpHUi), 00 OCHOBHBIX CBSI3SIX C WHBIMH
CMEXHBIMHU 00JIACTSIMU 3HAHUH.

BbINYCKHUK Ha YIJ1y0JEHHOM YPOBHE HAYUMTCS:

‘ Yray0JieHHbI YPOBEHb




«CucreMHO-TeopeTHYeCKHE Pe3yJIbTAThD)

Pasznen 1. BeImycKHUK HAy4YHuTCS V. BbINyCKHHMK IOJYYHT BO3MOKHOCTH
HAYYUTHCSA
Henn OCBOEHHU Jljis ycnenrHoro npooJnkeHus 00pa3oBaHus s obecneuenus 803MOJNCHOCMU  YCNEUIHO2O
npeaMera 0  CHEIHUAIBHOCTSIM,  CBSI3AHHBIM € TNPUKJIAJAHBIM | HPOOOdICEHUs 00paA308aHUs N0  CHeYUuaibHOCMAM,
HCIOJIb30BAHUEM MATEeMATHKU CBA3AHHLIM ~ C  OCYWeCcmeleHuemM  HayyHou U
uccnedosamenvekol — oeamenvHocmu 8 obnacmu
MaAmMeMamuKy U CMEHCHbIX HAYK
Anemenmuvr meopuu | — CBOGOIHO OIEPUPOBATH MOHATUAMHU: KOHEYHOE MHOKECTBO, —  Jlocmuoicenue pezynomamog pazoena ll;
MHOMCECME u AJIEMEHT MHOKECTBA, I0JMHOXECTBO, IEPECEUECHHE, — onepuposamuv NoHAMUEeM OnpeoeeHus,
MamemamuiecKkou 00BeIMHEHNE U PA3HOCTh MHOXKECTB, YUCIIOBbIE MHOKECTBA Ha OCHOBHBIMU BUOAMU ONPeOeieHUll, OCHOBHbIMU
J102UKU KOOPAMHATHOW MPSMO#, OTPE30K, MHTEPBAJI, IOJYUHTEPBAI, 8UOAMU MeopeM;

MPOMEXKYTOK C BBIKOJIOTOM TOUKOM, rpaduyeckoe mpeacTaBiIcHue
MHO>€ECTB Ha KOOPJAUHATHOM IUIOCKOCTH;

3a/1aBaTh MHO’KECTBA IIEPEUUCICHUEM U XAPAKTEPUCTHUECKUM
CBOMCTBOM;

ONEPUPOBATH MOHATUSAMHU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKACHMSI, UICTUHHBIE U JIO)KHBIE YTBEPKIACHUS, IPUYMHA,
CJIEJICTBUE, YACTHBIN CiTy4ail 001ero yrBepKIeHus,
KOHTPIIPUMED;

IIPOBEPATH MPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJUTh NepecedeHne U 00beIMHEHNE MHOXKECTB, B TOM YHCIIE
MPEICTABICHHBIX TpaUuecK Ha YUCITOBOM MPSAMOMN U Ha
KOOPJMHATHOM IIJIOCKOCTH;

IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS A1 000CHOBAHUS
HMCTUHHOCTHU YTBEPKJIEHUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJIb30BAaTh YHCIOBBIE MHOKECTBA HA KOOPAMHATHOU NPSIMOM U
Ha KOOpJIHHaTHOﬁ IIJIIOCKOCTH IJIs1 OIMMCAaHUSA PEAJIbHBIX
IIPOLIECCOB U SIBJICHUI;

—  NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

—  onepupogamb NOHAMUIMU CUEMHO20 U
HeCuemHo20 MHONCECmBa,

—  npUMeHsmb Memoo MamemMamuyeckol UHOYKYuu
0J151 NPOBEOEHUs. PACCYHCOCHUL U OOKA3AMENbCE
U npu pewienuy 3a0au.

B nosceonesnou owcusnu u npu usyyeHuu Opyaux
npeomemos:

—  UCNOTIb308aMb MEOPEMUKO-MHONCECTNEEHHDILL
AZBIK U A3BIK TOSUKU OJI51 ONUCAHUS PEATIbHbIX
npoyeccos u si8eHull, npu peuleHuy 3a0ay
Opyeux yueoHblx npeomMemos

! 3pecb U pganee: 3HaATb onpeaeneHne NOHATUA, 3HATb U YMETb obocHOBbIBaTL CBOICTBA (I'IpVI3HaKM, €C/In OHU ECTb) NOHATUA, XapPaKTepn3oBaTb CBA3U C
APYTUMU NOHATUAMMU, NpeactaBsiAaa ogHO NMOHATUE KaK 4acCTb LE/IOCTHOIo KOmMmnJseKCa, UCnosib30BaTb NMOHATUE U €ro CBOWCTBA npun nposeaeHnn paccym,u,eHMﬁ,
A0Ka3aTeNibCTB, pelweHnn 3aa4.



IIPOBOJIUTH JJOKA3aTEIIbHBIE PACCYKACHUSA B CUTyaLUAX
IIOBCEIHEBHOM JKHU3HM, ITPY PELICHNH 3aJa4 U3 IPYTUX
IIPEAMETOB

Yucna u 6 blpAIICCHUA

CB0001HO onIEpUPOBATh MOHATUAMU: HATYPaJIbHOE YHCIIO,
MHOX€ECTBO HaTypaJlbHbIX YUCEJI, LIEI0€ YUCI0, MHOXKECTBO
EJIBIX YMCell, OOBIKHOBEHHAs IpO0b, AeCATUYHAS IPOOb,
CMEIIaHHOE YHUCII0, PALMOHAIBHOE YUCII0, MHOXKECTBO
paloOHaIbHBIX YUCEIl, UPPALIMOHATIBHOE YU CII0, KOPEHb CTEIIEHU
n, JeHCTBUTENLHOE YHUCII0, MHOKECTBO JIEHCTBUTEIbHbBIX YHCEIL,
reoMeTpuuecKas HHTEpIIpeTalts HaTypaibHbIX, LENbIX,
paLMOHATIBHBIX, AEHCTBUTEIbHBIX YHCET;

IOHUMATh U OOBSICHATH Pa3HULYy MEXKAY MO3ULIMOHHON U
HENO3UIMOHHOM crcTeMaMU 3alIUCH YUCEIT;

NEPEBOJUTH YMCIIA U3 OAHOM CUCTEMBI 3aIIUCH (CUCTEMBI
CUHCIIEHUS) B JPYTYIO;

JIOKa3bIBaTh U UCIOJIb30BaTh MPU3HAKHU JIETUMOCTU CYMMBI U
IPOM3BEACHUS MPU BHIIOJIHEHUHU BBIYMCICHUIN U PELLICHUHU 3a]iay;
BBITNOJIHATh OKPYIVIEHHE PAllMOHATIBHBIX U HPPALlMOHAIBHBIX
qucen ¢ 3aJaHHON TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;
YIOPSA0YUBATh YUCIIA, 3alIMCAHHBIE B BU/JIE OOBIKHOBEHHOU U
JECATUYHOHN IpoOH, YnCIIa, 3aliCaHHbIe C HCIOJIb30BAHUEM
apu(pMeTUUECKOT0 KBaJPaTHOTO KOPHS, KOPHEN CTENeHH OoJIblie
2;

HaxoauTh HOJl u HOK pa3HbiMu cioco6amu 1 UCTI0JIb30BaTh UX
IIPU pEIICHUN 33/]a4;

BBITNOJIHATH BBIYUCIICHUS U MPpeoOpa3oBaHus BBIPAXKEHUH,
CoJIepKaluX JEMCTBUTEIbHBIC YHCIIA, B TOM YNCJIE KOPHU
HaTypaJIbHBIX CTEIIECHEM;

BBITNOJHATH CTaHJAPTHBIE TOXKIECTBEHHbIE TPE0Opa3OBaHUs
TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX, CTETIEHHBIX,
UPPALMOHATIBHBIX BBIPAXKEHUH.

B nosceonesnoii sorcusnu u npu uzyueHuu Opyeux npeomemos.

BBIIOJIHATH U O0BIACHATH CpaBHCHHC PE3YJIBTATOB BBIUMCIICHHI

Jlocmuoicenue pesynomamos pazoena ll;
C80000HO ONepupo8amv YUCI08bIMU
MHOJCECMBAMU NPU peuleHuU 3a0ay;
HOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
pacuuperus Yucio8bix MHONCECE;

81a0emsb OCHOBHbIMU NOHAMUIMU MeopUU
0enuUMoCmu npu peweHuy CmaHoapmublx 3a0a4
umemsv 6a308vle NPeoCmasieHus 0 MHOMCECHBE
KOMNJIeKCHBIX YUCe,

C80000HO BLINOJIHAMb MOAHCOECMBEHHBLE
npeobpazo6anus MpuOHOMempuiecKux,
Jl02apughmuieckux, CmeneHHvIX blpariCeHull;
enadems opmynot 6unoma Hetomona,
NPUMEHAMb NPU peuleHUU 3a0ay meopemy o
Jaunetinom npeocmasnenuu HO/;

npumeHams npu peutenuu 3a0a4 Kumaiickyro
meopemy 06 ocmamrax,

npumeHsamv npu pewtenuu 3aoay Manyro
meopemy Pepma;

yMembyb 8bINOIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CUUCTIEHUSL,

NPUMEHAMb NPU peulenuu 3a0a4 meopemuKo-
Yucn08vle YYHKYUU: YUCIO U CYMMA Oenumeretl,
@ynxyuro Dinepa;

NpUMeHMb NPU peulerul 3a0ay yenuovle Opoou,
NPUMEHAMb NPU peuleHuU 3a0a4 MHO204IeHbl C
oeticmeumensHuIMU U YeablMu
Ko3ghpuyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpugooOUMbIli MHO20UNEH U NPUMEHAMb UX NpU
peuweHuu 3a0a4;




IPY PELICHNH MPAKTUYECKUX 33]a4, B TOM YHCIIe NPUOIMKEHHBIX
BBIUMCJIEHUH, NCIIOJIB3YS pa3Hble CIIOCOObI CPaBHEHUM;
3alMCchbIBaTh, CPABHUBATh, OKPYIJISATh YHUCIOBbIE IaHHbIE
peabHbIX BEJIMUYUH C UCIIOJIb30BAHUEM PAa3HbIX CUCTEM
M3MEPEHMUS;

COCTaBJIATh U OLIEHUBATh Pa3HbIMU CIIOCOOAMU YHCIIOBBIE
BBIPa)KEHUS NIPH PEILIEHUH IPAKTUYECKUX 3a/1a4 U 33134 U3
JPYrux yueOHBIX IPEAMETOB

npumensms npu pewenuu 3a0ay OCHOBHYI0
meopemy aneeopwi;

NPUMEHAMb NPU peuleHuy 3a0a4 npocmetiuiue
@yHKYUU KOMNAEKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopazoeaniisl

Ypasnuenua
Hepasencmea

CB000IHO onepUpOBaTh MOHATUAMU: YPaBHEHHE, HEPABEHCTBO,
pPaBHOCHJIbHBIE YPAaBHEHHUS U HEPABEHCTBA, YPAaBHEHHE,
SIBIISTIOIIEECS CIIEICTBUEM PYTOT0 YpaBHEHHUS, ypaBHEHHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHus
YPaBHEHU;

pemaTh pa3Hble BUAbI YpaBHEHUH U HEPABEHCTB U X CHCTEM, B
TOM YMCJIe HEKOTOpbIe ypaBHEHUs 3-i u 4-if crenenel, 1poOHo-
panroHaIbHBIC ¥ HPPAIHOHATIEHBIE;

OBJI3/IETh OCHOBHBIMH THITAMH TIOKA3aTEIbHBIX,
JOTapu(PMHUECKUX, UPPALMOHATIBHBIX, CTETICHHBIX YPaBHEHUN U
HEPaBEHCTB U CTaHIAPTHBIMH METOJAMU UX PELICHUN U
NPUMEHSTH WX MIPH PEIICHUHN 3a71a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEHUH;

NPUMEHSTH TeopeMy Buera i pemieHust HEKOTOPBIX YpaBHEHHN
CTETIEHU BBIIIE BTOPOH;

HOHUMATh CMBIC] TEOPEM O PAaBHOCHIIBHBIX U HEPAaBHOCUIIBHBIX
npeoOpa30BaHUsIX YpaBHEHUI M YMETh UX JIOKa3bIBaTh;

BJIAJICTh METOJIAMH PEUICHHUS YPaBHEHNUH, HEPABEHCTB M UX
CHCTEM, YMETb BbIOMPATh METO/I PELICHUsI U 0OOCHOBBIBATH CBOU
BBIOOD;

UCTIOJIB30BaTh METOJl MHTEPBAJIOB ISl PEIICHUST HEPABEHCTB, B
TOM YHciIe JPOOHO-pAllMOHATIBHBIX U BKIFOYAIOIINX B ce0s
UppaIMOHATHLHBIE BRIPAKCHUS,

pemarp anredpandecKue ypaBHEHHs U HEPAaBEHCTBA U MX
CHCTEMBI C IMapaMeTpaMu ajire0pandeckuM U rpapuueckium
METOAMU;

BJIAJICTh Pa3HBIMU METOJIaMH J10Ka3aTeIbCTBA HEPABEHCTB;

Jlocmusicenue pesynomamos pazoena ll;
€80000HO onpedensims mun u bloupams Memoo
peulerus NoKa3ameibHuIX U 102apUhMuieckux
VpasHeHuii U HepageHcmas, UppaAyUOHAIbHBIX
VpasHeHull U HepageHCcmas, MPUSOHOMEMPUYECKUX
VpasHeHuil U HepaBeHCms, Ux CUCeM;
Cc80000HO peulams CUCmeMbl TUHEUHbIX
VPAaBHeHUl;

peuiams 0OCHO8HblEe MUNbl YPAGHEHUU U
HepaeeHcma ¢ napamempamul;

NPpUMEHAMb NPU peuleHuU 3a0ay HepaseHCcmaa
Kowu — Bynaxoeckoeo, bepnynnu,

umemv npedcmasierHue 0 HepageHCcmeax Mexcoy
CpeOHUMU CTneneHHbIMU




pelaTb YpaBHEHHUs B LICJIBIX YNCTIAX;

n300pakaThb MHOKECTBA HA INIOCKOCTH, 331aBaEMbIe
YPaBHEHHUSMH, HEPABEHCTBAMHU U UX CUCTEMAMH;

cBOOOJIHO UCIOJIb30BaTh TOXK/IECTBEHHBIE IPe0OPa30BaHuUs IPU
PELICHUN YPAaBHEHUI U CUCTEM YPAaBHEHUN

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTABJIATh U PELIATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIpU
pELICHUH 3aJ1a4 IPYTUX Y4eOHBIX MTPEIMETOB;

BBITIOJIHATH OIEHKY MPABONOI00MS pe3yIbTaToOB, MOIy4aeMbIX
IIPU PELIECHUN Pa3IUYHbIX YPABHEHUM, HEPABEHCTB U UX CUCTEM
NPY PEUICHUH 33/1a4 JPYTUX YUeOHBIX PEAMETOB;

COCTABJIAITh U PEIIATh YPABHEHUS U HEPABEHCTBA C ITapaMeTpaMH
NPY PEUICHUH 33/1a4 JPYTUX YUeOHBIX PEAMETOB;

COCTABJISITh YPABHEHNE, HEPABEHCTBO MUJIM UX CUCTEMY,
OIHUCBIBAIOLIME PEAIBHYIO CUTYaALUIO WK IPUKIAAHYIO 3a1a4y,
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI;

HCIIOJIB30BATh IIPOTPAMMHBIE CPEJICTBA IIPU PELICHUH
OTJEIBHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

Dynkyuu

Brnanets moHATHAMU: 3aBUCUMOCTb BEIMYUH, (QYHKIIMS, apTyMEHT
Y 3HaYeHHe (PyHKIMHU, 00JIaCTh ONPENETICHHUS U MHOXKECTBO
3HaYeHU! PYHKUUH, rpaduK 3aBUCUMOCTH, TpaduK GyHKINH,
HYH (QYHKIHH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, BO3pAaCTaHUE Ha
YHCIOBOM MPOMEKYTKE, YObIBAHNE HA YHCIOBOM IPOMEXKYTKE,
HanOoJIpIIIee M HANMEHbIIIee 3HaYeHNE (PYHKIINU Ha YACIIOBOM
NPOMEXYTKe, IepruoruecKast GyHKLUs, IEPHO, YeTHas U
HeueTHast QYHKIMH; YMETh TIPUMEHSTH 3TH TIOHSATHS TTPH
pELIeHUH 3a]a4;

BJIAJICTh MMOHATHEM CTENIeHHasi GYHKIUS; CTPOUTH €€ TpauK U
YMETh PUMEHSTh CBOMCTBA CTENIEHHON (DYHKIIUU MPH PEIICHUH
3aja4;

BJIAJICTh MOHATUSAMH MOKa3aTeNbHas (PYHKIUS, SKCIIOHEHTA;
CTPOHTH MX TPAQHUKHN U YMETh MPUMEHSATH CBOHCTBA
noKa3aTeabHON (QYHKIIUH MTPH PEeLICHUH 3ajay;

BJIAJICTh MMOHATHEM JlorapupMuueckas GyHKIHNS; CTPOUTH €€
rpaduK U YMETh IPUMEHATh CBOMCTBA JIOrapuPpMUUECKON

Jlocmuoicenue pezynomamog pazoena
611a0emsb NOHAMUEM ACUMNIMOMbL U YMENb €20
NpUMeHsAMb NPU peueHuu 3a0ay;

NPUMEHAMb MemoObl peuleHus NPOCMeuuux
ougpepenyuanbrvix ypasHeHuli nepeozo u
8MOP0O20 NOPSOKO8




GyHKIMY IPU peUIeHUH 3a]1aY;

BJIQ/IETh MOHATUSIMU TPUTOHOMETpUUYECKHE QYHKIIUU; CTPOUTD UX
rpaduKu ¥ yMETh PUMEHSTH CBOMCTBA TPUTOHOMETPUUECKUX
GbyHKIMI pU pelieHny 3a1ay;

BJIQ/IETh MOHATHEM OOpaTHast PYHKIIMS; IPUMEHSATH 3TO MOHATHE
IIPY pELICHUH 33/]a4;

MPUMEHSTH [P PEIICHUU 3a]]a4 CBOMCTBA (PYHKIIMIA: YETHOCTD,
MEPUOIUYHOCTh, OTPAHUYEHHOCTb;

MPUMEHSTh [P PEIICHUH 3a]a4 peoOdpa3oBaHus rpadukos
byHKIHI;

BJIQ/IETh NOHATUSIMU YUCIIOBAs MIOCIIEI0BATEIbHOCTD,
apudmeTnyecKas u reoMeTpudecKas Iporpeccus;

MPUMEHSATH [IPU PELLICHUH 3a/1a4 CBOMCTBA U IPU3HAKU
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

NOBCEOHEBHOU JHCUBHU U NpU  U3VYEHUU OpYeUux yueOHbIX
npeomemos:

OTIPEAEIATh MO rpadrKaM U UCIIOJIb30BATh ISl PEIlICHUs
MPUKIIAIHBIX 3a7]a4 CBOMCTBA pealIbHbIX MTPOLIECCOB U
3aBUCUMOCTEN (HanOobIINe U HAUMEHbBIIINE 3HAYCHHUS,
MIPOMEKYTKH BO3PACTaHUS U YObIBaHUS (DYHKITUU, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACHMIITOTBI, TOUKH Teperuda, Iepro U T.11.);
MHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOW CUTYAILINU;

OTNpeAeNsATh o rpadukam NpocTenIne XapakTepuCTUKU
NEPUOJIMYECKUX MPOLECCOB B OMOJIOTHH, SKOHOMHKE, MY3bIKE,
PasMOCBA3H U Ap. (aMILTUTYA, TEPUOJ U T.I1.)

Inemernmot
MaAMemMamuyecko2o
ananuza

Brnaiers moHsATHEM OECKOHEUHO YOBIBAIOIIAs T€OMETPUYCCKAS
MPOTPECCHUsi M YMETh MPUMEHSTH €r0 MPHU PELICHUH 3a/1a4;
MPUMEHSITh JUIS PEIICHHUs 33]]a4 TEOPHUIO MIPEIETIOB;

BJIAJIETH IMOHITUAMU OECKOHEYHO OO0JIbIINE U OECKOHEYHO MaJjIble
YHCIIOBBIC TIOCTIEIOBATEIHFHOCTH U YMETh CPAaBHUBATH
0OECKOHEYHO OOJIbIITNE U OECKOHEYHO MaJlble
MIOCJICA0BATEILHOCTH;

BJIQ/ICTh MOHITUSIMH: TIPOU3BO/IHASL (DYHKIIUU B TOUKE,
npon3BoHas HYHKIINH;

Jlocmusicenue pesynomamos pazoena 11,
Cc80000HO 8l1A0eMb CMAHOAPMHLIM ANNAPAMOM
MaAmemMamuyecko2o aHanu3a OJis 8blYUCIeHUs
NpOU3B0OHBIX PYHKYUU OOHOU NePEeMEHHO,
C80000HO NPUMEHAMb ANNAPAM
MaAmemMamuyecko2o aHanu3a 0Jis Uccied08aHus
@yHKYUL U NOCMPOEHUSL 2PAPUKOS, 8 MOM HUCTe
uUccne008anus Ha 8bINYKIOCMb,

onepuposamv NoHAmMuUeM nepeooopazHoll




—  BBIYUCJIATH MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKIIUN U MX @yHKYyUU ONs pewtenus 3a0auy;
KOMOWHAIINH; —  0811a0emb OCHOBHLIMU CBCOCHUAMU 00 UHmMezpane
— uccneaoBarh GYHKIUK HA MOHOTOHHOCTD U DKCTPEMYMBI; Hviomona—Jletibnuya u e2o npocmeuiuiux
— CTPOUTH rpadMKH U MPUMEHATH K PEIICHUIO 3371a4, B TOM YHCIIC C NPpUMEHEHUAX,
MapaMeTpoM; — onepuposams 8 CMAaHOAPMHBIX CUMYAYUSX
— BIIQJICTh MOHATHEM KacaTeibHas K rpaduKy QYHKIUH U YMETh NPOU3E0OHBLMU BbICULUX NOPAOKOS;
MIPUMEHSATD €r0 MPU PEIICHUH 3a/1a4; —  yMemb npuMeHsAms NPU peueHuu 3a0ay
— BIAJCTh NOHATHSAMH NEpBOOOpa3Hast PyHKITUS, OMPEICICHHBIN C60TICMBA HENPEPBLEHBLX PYHKYULL,
UHTErpal, —  yMemb NpuMeHsms NPU peueHuu 3a0ay
— mpuMeHsATh Teopemy HeroTona—JIeliOHua 1 ee cieacTBus st meopemul Betiepwmpacca;
peLIeHUS 3a1a4. —  yMemb 8bINONHAMb NPUOIUNCEHHBLE GbIUUCTIEHUS
(Memoovl peutenus ypagHeHUll, 8bIYUCIEHUS
B noeceonesnou owcusnu u  npu  usyyeHuu Opyeux yueOHvIx onpeoenenno2o unmezpana);
npeomemos: —  YyMemb NPUMEHAMb NPUTLOHCEHUE NPOUZBOOHOU U
— peuath NPUKIAJHBIC 33/1a4U U3 OMOJIOTHH, (DU3UKHU, XUMUH, onpeoeneHHo20 uHmezpala K peueHuio 3a0ay
SKOHOMMKH U IPYTHX MPEIMETOB, CBA3aHHbBIC C UCCIIEIOBAHUEM ecmecmeo3HaHusl,
XapaKTEPUCTHUK MPOLIECCOB; —  g1ademv NOHAMUAMU 6MOPASI NPOU3BOOHAS,
—  HHTEPHPETUPOBATH MOJTYYECHHBIE PE3YJIbTATHI 8bINYKIOCMb 2pauKra QyHKyuy u ymems
uccnedosams QYHKYU Ha 8bINYKIOCHb
Cmamucmuxa u | — OnepupoBaTh OCHOBHBIMH OIHUCATEIbHBIMU XapaKTEPUCTUKAMU —  Jlocmuoicenue pezynomamog pazoena ll;
meopus YHUCJIOBOTO HAOOPa, MOHATUEM TeHepaIbHAsi COBOKYITHOCTh U —  UMemb npedCmasieHue 0 YeHMpPaiIbHOU
eéepoamnuocmeit, BBIOOPKOIL U3 Hee; npeoenvbHou meopeme;
J102uKa U | — omnepupoBaTh MOHATUSMHU: YaCTOTA U BEPOSATHOCTH COOBITHS, —  uMemb npedcmasieHue 0 6blOOPOYHOM
Kombunamopuka CyMMa U IIPOU3BEJICHUE BEPOSTHOCTEHN, BBIYUCIIATE BEPOATHOCTH K02(huyuenme Koppenayuu u TUHeUHO
COOBITHI Ha OCHOBE TOJICUETa YHCIIa HCXO/I0B; peepeccuu,
— BJIAJIETh OCHOBHBIMU MOHITUSIMH KOMOMHATOPHKHU M YMETh HX —  umemb npedcmasieHue 0 CMamucCmMu4ecKux
MIPUMEHSTh NPU PEUICHUN 33]1aY; 2unome3sax u npogepke Cmamucmuyeckou
— HWMEeTh NpeCTaBIeHUuE 00 OCHOBaX TEOPHH BEPOSITHOCTEH; 2UNnomesvl, 0 CMamucmuKe Kpumepus u ee
— HMETH NPEICTABICHUE O JUCKPETHBIX U HETIPEPBIBHBIX YPOBHE 3HAUUMOCIU,
CIIyYalHBIX BEJIMYMHAX U PACIPEACICHUSAX, O HE3ABUCUMOCTH —  UMemsb npedCmasieHue 0 CA3U IMNUPUYECKUX U
CIIyYalHBIX BEJIUYUH; meopemuyecKux pacnpeoenenutl;
— HMETH NPEICTABICHUE O MATEMATUYECKOM OKUJIAHUU U —  umemb npedcmasieHue 0 KOOUPOBAHUU,
JUCTIEPCUU CITy4alHbIX BEJIUYNH; 0B80OUYHOU 3anuUcl, 080UYHOM Oepese;
— HMETh NPEJCTABICHUE O COBMECTHBIX PACIIPEICTECHUSIX —  81a0emb OCHOBHbIMU NOHAMUAMU Meopuu




CIIy4alHBIX BEJIMYMH;

IIOHUMAaTh CyTh 3aKOHA OOJIBIINX YMCEN U BBIOOPOYHOTO METOJ1A
U3MEPEHHUS BEPOATHOCTEH;

MMETBH NIPEACTABICHUE O HOPMAJIBHOM pacIpeiesIeHUN U
IIpUMepax HOPMaJIbHO PACIPEACICHHBIX CIIyYallHbIX BEJIUYNH;
MMETH MPEICTABICHUE O KOPPEJALUY CIIy4YalHbIX BEJIUYUH.

B nosceomnesnoti scuznu u npu uzyyenuu Opyeux npeomemos:

BBIYHCIISTH WIIW OLIGHUBATh BEPOSATHOCTH COOBITHIA B peallbHOM
JKHU3HU,
BBIOMPATh METOIbI ITOIXOIAIIETO MPEACTABICHHS U 00pabOTKH
JTAaHHBIX

epacghos (epagh, sepuuna, pebpo, cmeneHw
8epuiUnbl, NYMb 6 2paghe) u ymems NPUMEHAMb
UX npu peulenuu 3a0a4;

umemv npedcmasiierue 0 0epedbsx U ymems
NPUMeHAMb NPU peueHuu 3a0ay;

8nademsv NOHAMUEM CEAZHOCMb U YMeMb
NPUMEHSIMb KOMNOHEHMbL C83HOCMU NPU
peutenuu 3a0a4;

yMemb 0CYWecmsniams nymu no peopam, 06xo0ul
pebep u sepuiun epagpa;

umems npedcmasienue 00 UNEPotOM U
2aMUTILINOHOBOM NYMU, UMEMb NPeOCmasieHue 0
MPYOHOCMU 3A0AYU HAXOHCOEHUS 2AMUTBINOHO8A
nymu,

81a0emsv NOHAMUAMU KOHEUYHble U CUemHble
MHOIICECBA U YMEMb UX NPUMEHAMb NPU
peweHuu 3a0ad;

YyMemb NPUMEHAMb Menmoo0 MAMeMamuiecKoll
UHOYKYUU,

yMemb npumeHams npunyun /upuxie npu
peuteHuy 3a0ay

Texcmoevie 3a0auu

Pemiate pa3Hble 3a/1a4i NOBBILIEHHON TPYAHOCTH;
aHAIM3UPOBATH YCIOBUE 33[]a4M, BEIOUPATh ONTUMAIIbHBII METO/
pelieHus 3a1auu, paccMaTpuBasi pa3IMIHbIC METO/IbI;

CTPOUTH MOJIENH PEIIECHUs 3a/1a4H, TPOBOIUTH JOKa3aTeIbHbIE
paccyxJIeHUs PU PEIICHUH 3aa4u;

pemiath 3a1a4u, Tpedyrolre nepedopa BapuaHTOB, MPOBEPKH
YCIIOBUH, BBIOOpA ONTUMAIBHOTO Pe3yIbTaTa;

aHAJIM3UPOBATh U UHTEPHPETUPOBATH MOIYUCHHBIE PEIICHUS B
KOHTEKCTE YCJIOBHS 3a/1a4H, BELIOUPAThH PEIICHHUS, HE
MPOTUBOpEYAIINE KOHTEKCTY;

MIEPEBOUTH MPU PEUICHUH 3a/1a4l HHPOPMAIIHIO U3 OTHOM
(GhOpMBI 3aMUCH B APYTYIO, UCTIOIB3YS TPU HEOOXOIUMOCTH
CXEMBbI, TaOIHIIbI, TPAPUKH, TUATPAMMBI.

Locmuoicenue pezynomamos pazoena |l




B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

pe€miaTh NpaKTHYCCKUEC 3aJa49r U 3aJa4u U3 APYTHUX OPEAMETOB

T'eomempus

BrasieTb reoMeTpUYeCKHMU MOHATUSMH TIPH PEIICHUH 33714 1
NPOBEJICHUU MAaTEeMaTHYECKUX PACCYKIICHUN;

CaMOCTOSATENILHO (POPMYITUPOBATH OIPE/ICICHHS TEOMETPUIECKUX
(uryp, BEIIBHIaTh THIIOTE3bI O HOBBIX CBOICTBAX U NMPHU3HAKAX
reOMETPUYECKUX (UTyp U 0OOCHOBBIBATH WJIM OIIPOBEPraTh MX,
000011aTh W KOHKPETH3HPOBATH PE3YIbTAaThl HA HOBBIX
KJ1accax GUryp, NpoBOIUTH B HECIIOXKHBIX CITydasix
KIaccuGUKauo GUryp MO pa3InyHbIM OCHOBAHHSM;
VICCIIC/IOBATh YEPTEIKH, BKIIFOUAsi KOMOMHAIMYU (QUTYD, H3BICKATb,
UHTEPIIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIHIO,
IPEICTABICHHYIO HA YePTEKax;

peliaTh 3a/1a4d FEOMETPHYCCKOrO COJCPIKAHUS, B TOM YUCIIC B
CHUTYAIIUX, KOT/[a aIlTOPUTM PEIICHHUS HE CICAYET SIBHO U3
YCJIOBUSI, BBIIIOJHSITH HEOOXOAUMBIC JUISl PEIICHUS 3a/1a41
JIOTIOJTHUTEIIbHBIC TOCTPOCHHUS, UCCIICA0BATH BO3MOKHOCTh
NPUMEHEHHS TeOpeM U POPMYJI JUIs pellieHHs 3a/1a4;

yMeTh (hOPMYIIUPOBATh U JOKA3bIBATH FTEOMETPUUYCCKUE
YTBEPXKICHHUS;

BJIAJICTh MOHATUSAMH CTEPEOMETPHUH: MTPU3Ma, MapalIeseuIIe],
MpaMuJa, TeTpadap;

UMETh MPECTABICHUS 00 aKCHOMaX CTEPEOMETPUH U CIICICTBHSIX
U3 HAX U YMETh PUMEHSTh UX MPH PELICHUH 337134,

YMETh CTPOUTH CEYEHHSI MHOTOTPAHHUKOB C UCTIOJIb30BaHUEM
Pa3IUYHBIX METOJIOB, B TOM YHCIIC H METOJIA CIIC/IOB;

UMETh MPEICTABICHUE O CKPEIIMBAIOIINXCS TPSMBIX B
IPOCTPAHCTBE M YMETh HAXOIUTh YTrOJI M PACCTOSHHE MEXKITY
HUMU;

NPUMEHSATh TEOPEMBI O MTAPATIICIILHOCTH PSAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE MPH PEUICHUH 33]1ay;

YMETh MIPUMEHSATH MapalIeIbHOE IPOSKTHPOBAHHE JUIS
u3o00paxkenust Guryp;

YMETh MIPUMEHSATH TEePIEHINKYIIPHOCTH IPSMON U TNIOCKOCTH
IIpY pPEIICHHH 33]1a4;

Hmems npedcmasnenue 06 akcuomamuyeckom
Memooe;

81ademsv NOHAMUEM 2eoMempuiecKue mecma
MoYex 8 NPOCMPAHCMEE U YMemb NPUMEHSMb UX
0J151 peueHus 3a0ay;

yMemb NpUMeHAmMb OJisl peuleHus 3a0ay c8oUCmea
NIIOCKUX U O8YSPAHHBIX Y2108, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 015
MpexepanHozo yeud,

81ademsv NOHMuUeM NePpReHOUKYIAPHOE CeueHUe
NPpU3MbL U YMEMb NPUMEHSIMb €20 NPU PeuleHUuU
3a0au;

umMems npedcmasieHue 0 080UCMEEHHOCU
NPABUTILHBIX MHO20ZPAHHUKOS,

61ademsv NOHAMUSIMU YEHMPATbHOE U
napainieibHoe nPOeKmMuposanue U NPUMeHsmMy Ux
npU NOCMPOECHUU CeYeHUll MHO20SPAHHUKO8
MeMoOOM NPOeKYuUll;

umems npedcmasiienue o0 pazeepmie
MHO202PAHHUKA U Kpamuauuiem nymu Ha
NOBEPXHOCIU MHO2C0CPAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX cedeHusx;
umems npedcmasiienue 0 Kacarwuxcs cepax u
KOMOUHAYUU men 8paujetust u ymems NPUMeHams
UX npu peulenuu 3a0a4;

NpUMEHAMb NPU peueHuu 3a0ay Gopmyny
Paccmosnus om mouKu 00 NIOCKOCMU,

871a0emb PA3HbIMU CNOCOOAMU 3A0AHUSL NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeuleHUU
3a0au;

NpUMEHSMb NPU PeleHuU 3a0ay U
0oKazamenbcmee meopem 6eKMopHbILL Memoo U
Memood KOOpOUHam,




BIIQJICTh IIOHATUAMU OPTOIOHAJILHOE IIPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX NPOCKLHH, YMETh IPUMEHATh TEOPEMY O TPEX
NEPHEHAUKYJIAPAX IIPU PELICHUU 3a/1a4;

BJIAJICTh MOHATUSAMH PACCTOSIHHE MEXKIY (GUTYpaMH B
IPOCTPAHCTBE, OOLIUI NEPIEHAUKYIISP IBYX CKPELIMBAIOILUXCS
IPSIMBIX U YMETh IPUMEHSATD UX IPU PELICHUU 3a7a4;

BIIQJICTh TIOHATUEM YIOJI MEXKIY NPSMOM U IJIOCKOCTBIO U YMETh
IIPUMEHATDH €r0 IIPY PEIICHUN 3aa4;

BJIA/IETh NOHATUAMMU JBYTPAHHBIN YrOJ, YTOJI MEXKIY
IJIOCKOCTSIMU, IIEPIIEHAUKYIISPHBIE INIOCKOCTH U YMETh
IIPUMEHATH UX NPU PELICHUU 3a/1a4;

BJIA/IETh NOHATUAMM IIPU3Ma, NTapaJlIeIICIUIE]] U IPUMEHSTh
CBOMCTBA NapajuleenuIlea IIPU pELICHUH 3a/1a4;

BIIQJICTh IIOHATUEM IIPSIMOYIOJIbHBIN NapAJLICIECIUIEN U
IIPUMEHSATD €r0 IPU PEIICHHUH 3a1a4;

BJIQJICTh OHATUAMH ITUPaMUIA, BUABI IAPAMU/L, JIEMEHTHI
IIPABWJIBHOM MUPaMUAbl U YMETb IPUMEHATD UX IIPH PELLICHUN
3az1ay;

UMETh NMPEJCTaBIIEHUE O Teopeme Dilepa, NpaBUIbHBIX
MHOTIOTpaHHMKAX;

BIIQJICTh IIOHATUEM IUIOLIAAH IIOBEPXHOCTEM MHOTOTPAHHUKOB U
YMETb IPUMEHSATH €ro NPU PELICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMU TeJa BpallleHusl (HMINHIP, KOHYC, IIap U
cdepa), UX ceUeHUs U yMETh IPUMEHSTh UX IPU PELICHUH 33/1a4;
BIIQJICTh IIOHATUAMU KAacaTEJIbHbIE IPSIMBIEC U IINIOCKOCTH U YMETh
IIPUMEHSATH U3 IPU PELICHUH 33/a4;

UMETh MPEJCTABIIEHUS O BIIMCAHHBIX U OMMCAaHHBIX cepax U
YMETh NPUMEHSTh UX IIPHU PEUICHUU 33]1a4;

BJIQ/IETh NOHATUSIMH 00bEM, 00BbEMBI MHOTOTPAHHUKOB, TEJ
BpAlCHUS U IPUMEHSATD UX IIPU PELICHUH 3a/a4;

UMETB IIPECTaBICHUE O pa3BEPTKE LUIMHAPA U KOHYCa,
IIJIOMIAIM TOBEPXHOCTH LIWJIMH/IPA U KOHYCA, YMETh IPUMEHATH
UX IPU pELICHUH 3a/a4;

UMETb MPEJCTABICHHE O IIIOIIAAHN chepbl U YMETh IPUMEHSITh

umems npedcmasienue 06 aKkcuomax oobvema,
NPUMEHAMb POPMYTbL 00BEMO8 NPAMOY20bHO2O
napannenenuneod, NPU3Msl U NUPAMUODL,
mempas’opa npu peuteHuu 3a0ay;

NPUMEHAMb Meopembl 00 OMHOUWEHUAX 00bEMO8
npu pewenuu 3a0ay,

NPUMeEHSAMb UHMe2Pal 05 bIYUCTEHUSL 00BEMO8
U nosepxHocmeri mei 6PAUJeHUsl, GbIUUCTEHUS
naowaou cghepuueckozo nosca u odvema
wWapoeozo cnosi;

umemsb npedcmasienue 0 OBUNCEHUSX 6
npocmpancmee: napaiieibHoM neperoce,
CUMMemPUU OMHOCUMENbHO NIOCKOCHIU,
YEeHmMPAIbHOU CUMMEMPUL, HOBOpOme
OMHOCUMENbHO NPIMOU, GUHMOBOU CUMMEMPUL,
YMemb NPUMEHAMb UX NPU peuleHuu 3a0ay;
umMems npedcmasieHue o niowaou
OPMOCOHANILHOU NPOEKYUU,

umMems npedcmasiienue 0 mpexepaHHom u
MHO202PAHHOM Yelie U NPUMEHSIMb C80UCMEA
NIOCKUX Y2108 MHO20CPAHHO20 Y2id NPU peuleHun
3a0ay;

uMemsb npedcmasiienus 0 npeoopPa306aHUU
nooobuUs, 2oMomemuu U ymems NPUMEHAMb UX
npu pewenuu 3a0ay;

yMemb peuiams 3a0aiu Ha NA0CKOCMU
Memooamu cmepeomempuiL,

yMemb npuMeHsIms Qopmyivl 06vbemos npu
peuterHuu 3a0ay




€ro MpH PEIICHUH 33]1a4;

YMETh peliaTh 3aJa4i Ha KOMOWHAIIMA MHOTOI'PAaHHUKOB U TEJ
BpAIllCHUS;

UMETH MPEJICTABIICHUE O MOI00MH B IPOCTPAHCTBE U YMETh
pemarh 3aJa41 Ha OTHOIIEHHE 00BEMOB | IIJIOIAJICH
MOBEPXHOCTEH MOJOOHBIX (HUTYD.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUYECKUX (PUTYp
MaTEeMaTUYeCKUe MOJEIH I PELICHUS 3a1a4 IPAKTUYECKOTO
Xapakrepa U 3a7a4 U3 CMEXHBIX JUCLUIUIMH, UCCIIEI0BATh
IIOJIYYEHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YyIbTaT

Bexmopui — Bnaners NOHATUAMU BEKTOPBI U X KOOPAUHATHI; Locmuoicenue pezyremamog pazoena
Koopounambl — YMETb BBIIIOJHATH OIIepalui HaJ BEKTOpaMH; Haxooums 06vem napasiieienunedd u
npocmpancmee — HCIOJIb30BaTh CKAIIPHOE MPOU3BEACHUE BEKTOPOB MPU PELICHUU mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
3a/1ay; 8EPULUH,
— TPHUMEHATh YpaBHEHUE IJIOCKOCTH, (OPMYILY PACCTOSHHS MEXKIY 3a0a6amv NPAMYIO 6 NPOCMPAHCIEE;
TOYKAaMH, ypaBHEHUE Cephl MPU PELICHUH 3a/1a4; HAxXo0ums paccmosiHue om mouku 00 Ni0CKOCmu
— TPUMEHATH BEKTOPHI U METOJl KOOPAUHAT B IIPOCTPAHCTBE IIPU 8 cucmeme KOOpOUHAM,
pelIeHnu 3a1a4u HAX00Umb paccmosHue Mexicoy
CKPeWUBAOWUMUCS NPAMBIMU, 3A0AHHbIMU 8
cucmeme KOOpOUHam
Hcmopus — Hmers npescraBieHe 0 BKJIa/1€ BBIAIOIINXCS MATEMAaTUKOB B Locmuoicenue pezynomamos pazoena |l
Mamemamuku pa3BUTHE HAYKH;
— TIOHHMMAaThb pPOJIb MaTeMaTHKHU B pazButuu Poccun
Memoown — Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTENbCTBA, IPOBOIUTh Jlocmuoicenue pezynemamog pazoena
Mamemamuku

JIOKa3aTeIbCTBO U BBITIOJIHATH OTIPOBEPKCHUE;
NPUMEHSTH OCHOBHBIC METOJIbI PEIICHHS MAaTEMaTUICCKUX 3a71ad;
HAa OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPO/IC
XapaKTepHU30BaTh KPacOTy U COBEPIICHCTBO OKPYIKAIOIIETO MHpa U
NPOM3BEICHUI HCKYCCTBA,

NPUMEHSTH TPOCTEHIITNE IPOTPAMMHBIC CPEJICTBA U AJICKTPOHHO-
KOMMYHUKAI[HOHHBIE CHCTEMBI IIPU PEIIEHHH MaTEMaTHUYECKUX
3ajay;

M0JIb30BAThCs MPHUKJIAJHBIMU TPOrPAMMaMH U ITPOTPaMMaMU

NPpUMEHSIMb MameMamu4ecKue 3HaHus K
UCCEe008AHUIO OKPYAHCATOUe20 MUpa
(MoOdenuposanue uzuneckux npoyeccos, 3a0adu
9KOHOMUKU)




CHMBOJIBHBIX BBIYMCIICHAN U UCCIIEIOBAHUS MATEMATUUYECKUX
00BEKTOB

Conep:xanue y4eOHOro mnpeamera

[Ipy wm3yuyeHHMM MaTeMaTUKW Ha YIIIYOJEHHOM YpOHE TPEIbSBISIOTCA TpeOOBaHUS, COOTBETCTBYIOIIME HAMpPABICHUIO «MaTeMaTHKa s
IpoeCCHOHATILHOMN AEATEIbHOCTI»; BMECTE C TEM BBIITYCKHHUK I10JIy4aeT BO3MOKHOCTh U3yYUTh MaTEMATUKY Ha ropasio 0oJiee BHICOKOM YPOBHE, UTO
co3nact (GyHIAMEHT IS JaJbHEHUIIero Cepbe3HOTO U3YUYEeHHUSI MATEMaTHKH B BY3€.

Yri1y0/1eHHbIH YpOBeHb
MartemaTuka: ajiredpa u HavaJia aHajau3a, reomerpus 10 kiaace (204 4.)
AJredpa u Hayajia aHAJIN3a

[ToBTOpeHue. Pemenue 3amad ¢ HMCIIOJNB30BAHHEM CBOWCTB CTENCHEW M KOPHEW, MHOTOWICHOB, MPEOOPa30BaHHM MHOTOWICHOB W APOOHO-
paloHaJIbHBIX BhIpaKEHUI. PerieHue 3aad ¢ MOMOINBIO YHCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON IMEPEMEHHOH, C MPUMEHEHHEM
N300paKeHUsT YHMCIIOBBIX IMPOMEXKYTKOB. PelieHue 3ajgad ¢ HMCMONb30BAaHMEM CBOWCTB YMCEN M CHUCTEM CUUCIEHHUS, JEIMMOCTH, J0Jed M 4acTeil,
MPOLIEHTOB, MOynel yucen. Moynp uncia U ero cBoicTBa. PeleHne 3a7au Ha JBM)KEHHWE U COBMECTHYIO palOOTy, CMECH U CIIJIaBbl C TTOMOIIIBIO
JUHEHHBIX, KBAaJ[PAaTHBIX U JPOOHO-PAIIMOHAIBHBIX YpaBHEHUH M WX cHcTeM. PemieHue 3ajad ¢ MCIOIB30BaHUEM TpaayCHON Mephl yria. Pemenue
3a/la4 ¢ UCIOJIF30BAHNEM YHUCTIOBBIX (PYHKIMA U UX TpadUKOB.

Pamuannas mepa yria, TPUTOHOMETpPUYECKast OKPYKHOCTh. TpuroHomerpudeckue QyHKIUN druced U yriioB. opMmysbl IPpUBEIEHUS, CIIOKESHUS
TPUTOHOMETpPUYECKUX (YHKIUH, (GOpMyNbl ABOMHOTO W TMOJIOBUHHOTO apryMmeHTa. I[IpeoOpazoBaHue CymMMbl, pPa3HOCTH B TMPOHU3BEICHHE
TPUTOHOMETPUYECKHUX (YHKIIHHA, 1 HA00OPOT.

Hynu ¢yHkumu, mpoMexxyTKu 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiiee n HanMmeHblee 3HaueHue GyHkuuu. [lepuoandeckre GyHKIUU
Y HaMEHbBINH 1eproa. YeTHsle U HeueTHbIC QYHKINHN. PyHKYUU «OpoOHasn yacmo yucia» Y = {X} u «yenas yacmo yucnay Y = [X] .

TpuronomeTpruecknue (GYHKIIMH YUCIOBOTO aprymeHTa Y =COSX, Y =SINX, y=tgX, Yy =ctgx. CBoiicTBa U rpaQukd TPUTOHOMETPHIECKUX
GyHKIHH.

OOpatHble TpUTOHOMETpUYECKUEe (DYHKIIMW, WX TJIABHBIC 3HAYCHUsS, CBOWCTBA M Tpaduku. TpuroHomerpudeckue ypaBHeHUs. OJHOpPOIHBIE
TPUTOHOMETPUYECKHE YpaBHEHHs. PelleHne MNpoCTEeHINX TPUTOHOMETPHUECKUX HEpaBeHCTB. [IpocTelime CUCTEeMBbl TPUTOHOMETPHUECKUX
YpaBHEHUM.

[lepBuuHbIE TIPEICTABIEHHUS O MHOXKECTBE KOMIUIEKCHBIX 4uCeN. /leiicmeus ¢ KomMnieKCHulMu wucramu. Komniexkcno conpsascennvie uucaa.
Mooyne u apeymenm uucna. Tpueonomempuueckas popma KOMIIEKCHO20 Yucaa. Pewenue ypasneHull 8 KOMNIEKCHbIX YUCLAX.

[Tonstue npenena byHkuuu B ToUke. [lonamue npedena gynkyuu 6 beckoneunocmu. Acumnmomol epaguxa ¢pynxyuu. Cpasrnenue OecKoHeuHo
manwix u beckoneuno dbonvuiux. HempepsiBHocTh pyHkuuu. Ceoticmsea Henpepulgnwvix yukyuil. Teopema Betiepwmpacca.




Huddepenuupyemocts ¢pynkuuu. [IpousBonnas ¢pynkuuu B Touke. Kacarenbnas k rpaduxy GpyHkuuu. I'eomerpudeckuil 1 pu3nmuecKuii cMbICI
IPOU3BOHOMN. [Ipumenenue npouzsoonoii é ¢husuxe. IlponsBogHble 3neMeHTapHbIX QyHKuuil. [IpaBuna nuddepenumponanus.

Bropas npousBoHas, ee reoMeTpHIeCKUil 1 (PU3NYECKHIA CMBICII.

Touku skcTpeMyma (MakcuMyMa M MUHUMYMa). MccnenoBanue 3ieMeHTapHbIX (YHKIMH Ha TOYKHM SKCTpeMyMa, HauOoJiblllee M HauMEHbIlee
3HAa4YEeHHE C TIOMOIIBIO0 NPOU3BOIHON. [locmpoenue epagurkos yHKyull ¢ NOMOWbIO NPOU3B0OHbIX. [Ipumenenue npouzeooHol npu peuenuy 3a0ay.
Haxoorcoenue sxkcmpemymos pynKyuii HeCKOIbKUX NepeMeHHDbIX.

I'eomerpus

IloBropenue. Pemienue 3amad ¢ UCHOJIB30BAHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOIIEHWH B HPSIMOYIOJbHBIX TPEYrOJIbHUKAX, (aKToB,
CBSI3aHHBIX C YETHIPEXYroJbHUKAMU. Perienne 3aau ¢ UCIoab30BaHuEM (PaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH.

Harnsnnas crepeomerpus. [Ipusma, napanienenunen, nupaMuia, TeTpasap.

OcHOBHbIE TOHSATHSA T€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. [lonamue 06 axcuomamuyeckom memooe.
Teopema Menenas o mempasopa.

Teopemsl 0 napajiIeIbHOCTH NPSAMBIX U IUIOCKOCTEN B npocTpaHcTe. [lapanienbHoe npoekTupoBaHue U u3oodpaxkenue puryp. I eomempuueckue
Mecma movex 8 npocCmpaHcmee.

[Tapamnenenunen. CpoiicTBa mnapaienenunena. llpsmoyronpHblil napamnenenunesn. Buoder mempasdpos. Jocmpausanue mempasopa 00
napainnenenuneod.

[lepneHuKynsipHOCTH NPsIMON U TI0CKOCTH. OpTOroHanbHOE IpoekTupoBanue. HaknonHele n npoekuuu. Teopema o Tpex NeprneHIuKyispax.

PaccrosHus mexny ¢purypamu B npoctpancTBe. OOl NepHneH UKy ABYX CKPEIIUBAIOLINXCS MPSMBIX.

VYrael B mpoctpaHcTBe. IlepneHaukynspHble IUIOCKOCTH. [lnowadb opmozonanvHou npoekyuu. IllepnenoukynapHoe ceuenue npusmbl.
Tpexepannviii u mHozoepannbiil yeon. Ceolcmea niockux y2n08 mMHo2ozpanno2o yaaa. Ceoucmea NAOCKUX U 08YePaHHbIX Y208 MPexepanHozo yeaa.
Teopembl KOCUHYCO8 U CUHYCOB OISl MPEXSPAHHO20 Y2ld.

Bunsl MHOrOrpanHukoB. Paseepmku mHozoepannuka. Kpamuativiue nymu Ha no8epxnocmu MHO202PAHHUKA.

Teopema Diinepa. IlpaBuibHbIE MHOTOTPAHHUKH. /[80lICMBEHHOCMb NPABUTILHBIX MHO20SPAHHUKOS.

IIpusma. HaknoHHbBIE IPU3MBL.

[Tnomaay noBepxHOCTEH MHOTOTPAHHUKOB.

[Mupamuna. Bunael nupamua. DneMeHTHl NMpaBWIbHOW mupamubl. [lupamuiel ¢ paBHOHAaKJIOHEHHBIMH peOpaMu M TIpaHsAMM, MX OCHOBHBIE
CBOMCTBA.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHUs TPad)0B 1 KOMONHATOPHKA

[ToBTOpenue. Mcnonb3oBanue TabIuI U AMarpaMm JUisl IpeACTaBlIeHUs JaHHbIX. Pelenne 3a1ay Ha MpUMEHEHHUE ONKCATENIbHBIX XapaKTePUCTHK
YHCIOBBIX HAOOPOB: CPEAHUX, HAUOOJBIIETO U HAUMEHBIIETO 3HAYeHUs, pa3Maxa, JUCIEPCUN U CTaHIapTHOTO OTKJIOHEHUs. BbluncieHne 4acToT u
BEPOATHOCTEN cOObITHI. BhIunciaeHne BeposITHOCTEH B OMbITaX ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH Hcxoaamu. Mcrnonb30BaHne KOMOMHATOPUKH.
Brruucrienne BeposSTHOCTEH He3aBUCUMBIX cOObITUH. Vcnonb3oBaHue GOpMyIibl CIIOKEHHSI BEPOSTHOCTEH, auarpamm Jiliepa, 1epeBa BEpOsITHOCTEH,
¢dbopmynbl beprynu.

IIpaBrii0 yMHOKEHUSI BEPOATHOCTEM.



MaremaTuka: ajareépa u HayaJia aHaau3a, reomerpus 11 kaacc (204 4.)
Anredpa v HaYaJIa aHAJIM3A
[ToBropenue. Mcnonp3oBaHue CBOMCTB M IpaMKOB JUHEWHBIX W KBAJAPATUYHBIX (YHKIUH, 0OpaTHOW MPONMOPLUMOHATBHOCTH M (YHKIHU

Yy =+X. I'paduueckoe pemreHue ypaBHEHHII M HEpaBEeHCTB. VICIONB30BaHME OMepalii Hal MHOXECTBAMH M BBICKA3bIBAHHAMH. MCIONB30BaHME

HEPaBEHCTB M CHCTEM HEPAaBEHCTB C OJIHOW MEPEeMEHHOMW, YHCIOBBIX NMPOMEXKYTKOB, UX 00beIWHEHHN U mepecedeHuil. [IpuMeHeHne npu pereHuu
3aJja4 CBOMCTB apu(METUYECKON M F€OMETPUUECKOI IPOrpeccuy, CYMMHPOBAHUS OECKOHEUHON CXOAALIeHCsS TeOMETPUUECKON TPOrpeccuu.

MHoxecTBa (YHCIOBBIE, T€OMETPUUECKUX (GUTYp). XapaKTEPUCTHUECKOE CBOWCTBO, JEMEHT MHO)KECTBA, IYCTOE, KOHEYHOE, OECKOHEuHOe
MHOXkecTBO. CriocoObl 3aaHus MHOXkeCTB [lonMHokecTBO. OTHOIIEHUST NPUHAUIEAKHOCTH, BKIIOUEHMsI, paBeHCTBA. Onepanuy HajJ MHOXXECTBaMH.
Kpyru Diinepa. Koneunslie 1 6ecCKOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VicTuHHBIE U JIO’KHBIE BBICKA3bIBaHMSA, ONEpPALMM HAJ BbICKa3bIBAaHUSAMH. AncedOpa evickazvieanuil. CBs3b BBICKA3bIBAHUNH C MHOYKECTBAMHU.
KBaHTOpHI CyII€CTBOBaHUS U BCEOOLTHOCTH.

3aKoHbI JOTUKU. OcHOGHble nocudeckue npasuna. PelleHne JIOTMYecKuX 3aJad ¢ MCIOJIb30BAaHUEM KpPYroB OWIIEpa, OCHOBHLIX NOSUYECKUX
npasu.

VYmozakmouenus. OO0OCHOBaHUS M JIOKA3aTeNbCTBO B MareMaTHke. TeopeMbl. Bujipl Maremarndyeckux yTBepkKIeHUH. Budwl dokazamenbcms.
Mamemamuueckas unoykyus. Ymeepoxcoenus: odOpamnoe OAHHOMY, NPOMUBONONOJHCHOE, 00pamHoe NPOMUEONoN0AHCHOMY Oannomy. llpusHak u
CBOWCTBO, HEOOXOJIUMBIE U JOCTATOYHBIE YCIOBHUS.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpagnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxkax. Manas meopema ®@epma.
q-uunsie cucmemvl cyucienus. Cynkyusa Jinepa, YuUcio u cymma oerumenel HamypaibHo20 YUcd.

CreneHb ¢ JeHCTBUTENBHBIM IOKa3aTeneM, CBOMCTBa cremeHu. Ilpocreiimme noka3zaTenbHble ypaBHEHHMs M HepaBeHcTBa. llokaszarenbHas
¢byHKkuus U ee cBoiicTBa U rpaduk. Uucno € u pyHkus y =e*.

Jlorapugm, cBoiictBa sorapupma. JlecatuuHsli u  HaTypanbHbl Jorapupm. IIpeoOpazoBanue sorapupMHUUECKUX  BbIPAKEHHM.
Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas GyHKIMS U ee CBOWCTBA U IpaduK.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. ppanmoHanbHble ypaBHEHUS.

Mertoa MHTEpBaJIOB AJIs pelieHust HepaBeHCTB. [IpeoOpa3oBanust rpadMKoB (GYHKIMNA: CIBUT, YMHOKEHHE HA YUCIIO, OTPAXKEHUE OTHOCUTEIIBHO
KOOpJIMHATHBIX ocell. ['paduueckrie METOAbI pellieHrs YpaBHEHU 1 HepaBeHCTB. Pelienre ypaBHEHUI 1 HEPABEHCTB, COJIEPKAIUX TEPEMEHHYIO O]
3HAKOM MOJYJIS.

CucreMpl TOKa3aTENbHBIX, JIOTApUPMUUYECKHMX M HUPpPALUOHAIBHBIX ypaBHEHUH. CHCTEMBbl IOKa3aTeIbHBIX, JIOTApUPMHUUECKUX U
UPPaLMOHATILHBIX HEPABEHCTB.

Bsaumno obpatusie pyHkun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuti cmenenu eviuie 2 cneyuanvbHuvlx 6u0os. Teopema Buema, meopema be3y. [Ipusooumvie u
Henpusooumvle MHoz2ouneHvl. OcnosHnas meopema ancedopvl. Cummempuyeckue MHo2ouneHbl. Llenouucnennule u yenro3HauHvle MHO20UNEHbl.

Huoghanmoswr ypasuenus. []ennvie opobu. Teopema @epma o cymme K6aopamoa.

Cymmol u psobl, Memoobl CyMMUPOBAHUs U NPUSHAKU CXOOUMOCTIU.



Teopembl 0 npubauAHCEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[TepBooOpasnas. Heonpenenenusiii unterpan. IlepBooOpasubie sneMeHTapHbIX (GyHKIuW. [lmomanpk KpuBOauMHEHHOW Tpaneruu. dopmyna
Herorona-Jleitbnuna. OnpenaeneHHblil UHTerpai. Boiuucienue naowaoei n1ocKux ueyp u 06vemos mei paujenus ¢ NOMOWbI0 UHMeZpad.

Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

[loBTOpenue. PemieHue 3amay ¢ HCMIONB30BAHMEM CBOWCTB (UIYyp Ha IUIOCKOCTH. PerieHue 3ajay Ha JI0Ka3aTelNbCTBO M IOCTPOCHHUE
KOHTpHpuMepoB. [IprMeHeHre mpocTedmx JOTHYECKUX NpaBwil. PemeHue 3amad Ha M3MEPEHUS HA IUIOCKOCTH, BBIUMCIICHUS JUIMH M TUIOIIAJICH.
Pewenue 3a0au c nomowvio 6ekmopog u KoopouHam.

Harnsimnas crepeomerpus. [Ipusma, napamienenumen, mupaMuaa, TETpadap.

[TocTpoenue ceyeHuii MHOTOTPAHHUKOB METOAOM ciiefoB. LlenTpansHoe mpoekTupoBaHue. [locTtpoeHne ceueHuid MHOTOTPAHHHUKOB METOAOM
IIPOCKLUH.

CkpeuuBaroniecs npsiMple B MPOCTPAHCTBE. YTOI MEXKAY HUMU. Memoobl HaxoicoeHUs: pacCmoanull Mextcoy CKpeuusarnuuMucs NPSmMolMu.

Opmoyenmpuueckuti mempasop, KAPKACHbIUL Mempas’op, pasHocpauHvlli mempaldop. llpsamoyzonvHoiti mempal’dp. Meouanwvt u Oumeouanvl
mempasopa.

Tena Bpamienus: MWIMHAP, KOHYC, map U chepa. CeueHus MWIMHIPA, KOHyca U mapa. [llapoBoli cerMeHT, mapoBOi CIIOH, IMIApOBOM CEKTOP
(koHyc).

YceueHHas TUpaMu/ia U yCEUSHHBIH KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHus.

KacarenpHble psiMble 1 TDIOCKOCTH. Brimcanubie u onmcanubie chepsl. Kacarowuecs cghepovl. Kombunayuu men epawjerus..

BekTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO. YTOI MeXAy BekTopamu. CKalspHOE MTPOU3BEICHUE.

VYpaBHeHue miockocTr. PopMya pacCTOSIHHS MEXIY TOUKaMH. Y paBHeHUE ceprl. DPopmyna paccmosanus om mouku 00 niockocmu. Cnocooul
3a0aHUsl NPAMOU YPABHEHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAM. DNeMEHMbL 2e0MeMPUU MACC.

[Tonatue oObema. OObeMbl MHOTOrpaHHUKOB. OOBEMBI TeNl BpalleHUs. Axcuomvl obvema. Bvisod ¢hopmyn ob6vemMos npamoy2onrbHoz2o
napannenenuneoaq, npusmol U nupamuovl. Popmyvl 051 HaxodHcoeHus obvema mempas’opa. Teopemvl 06 omHOWEHUAX 0OBEMOS.

IIpunosicenus unmezpana K 8bluUCIEHUIO 00beMO8 U nosepxHocmetl men epaujenus. Ilnowaos cepuueckozo nosca. Odvem wapoozo clos.
Ipumenenue ob6vemos npu peutenuu 3a0au.

[Tnomane chepsl.

Paszeepmra yununopa u xonyca. Ilnomaas MOBEPXHOCTH AJIHHIPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB U TEJ BPAIIEHUS.

[Tono6ue B mpoctpancTBe. OTHOILIEHNE 0OBEMOB U TUIOIIA/IEH TOBEPXHOCTEN MOJ0OHBIX PUTYP.

suoicenuss 6 npocmpancmee: napaiienvbHulil NEPEHOC, CUMMEMPUS. OMHOCUMENLHO NIOCKOCU, YEHMPATbHASL CUMMEMPUs, NOBOPON OMHOCUMENLHO
NPAMOII.



Hpe06pa306aHue 7’10()051/6!, eomomemus. Pewenue 3a0au na niockocmu ¢ UCNOIb308AHUEM cmepeomempudecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHs rpagoB 1 KOMOMHATOPHKA

Bepoamnocmuoe npocmparncmeo. Akcuomvl meopuu 6eposmHocmei.

YcnoBHas BeposTHOCTB. Dopmyna nosiHoM BeposiTHOCTH. Dopmyna balieca.

JIMCKpEeTHBIE Cily4aliHble BEIUYMHBI U pacnpeneneHus. CoBmecTHbIE pacnpezeneHus. Pacnipenenenue cyMMbl U IPOU3BEICHUS HE3aBHCHMBbIX
CIIy4alHbIX BeJIMYMH. MaTeMaTH4eCKOoe 0KMIaHUE U TUCIIEPCUs CIy4YaliHOM BEJIMYMHBI. MaTeMaTudecKoe 0OKUAaHUE U AUCIIEPCHUS CYMMBI CIy4alHbIX
BEJIMYHH.

bunapnas cinydaiinas BenuuuHa, pacupenenenue bepnymm. ['eomerpruueckoe pacnpenenenie. bHHOMHAIBHOE paclpeesIeHHe U €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpeoenenue u e2o c8oUCMaQ.

HenpepsiBHble cinyualinble BenuuuHbl. [InoTHOCTE BeposTHOCTH. DyHKIMS pactpeneseHns. PaBHomepHOe pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpenenenue. @ynkuusa Jlamnaca. [lapamerpbl HOpManbHOTO pacnpeneieHusl.
[Tpumepbl citydallHBIX BEIMYMH, MOAYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TOIpEIIHOCTh M3MEPEHMH, pOCT 4enoBeKa). Llewmpanvuas npedenvHas
meopema.

Hepasencmeo Yebviwesa. Teopema Yeoviuesa u meopema bepnynnu. 3akon 6onvuux uucen. Boibopounvlil Memoo uzmepenus 8epoamnocmel.
Ponw 3axona 6onvuiux uucen 6 nayke, npupooe u oowecmae.

KoBapuanus nByx ciyuyaiiHblx BenuuuH. [loHstne o koadduuuente koppensuunu. CoBMecTHble HAOMIOAEHUS JABYX CIIydalHBIX BEJTUYUH.
Buibopounsiii kosghguyuenm xoppenayuu. Jlunevunas peepeccus.

Cmamucmuyeckas eunomeza. Cmamucmuxa Kpumepus u ee ypoeHv 3Hauumocmu. IlIpoeepka npocmeuwux eunomes. Imnupuyeckue
pacnpeoeneHus U Ux c6s3b ¢ meopemuyeckumu pacnpeoenenusmu. Panzosas koppenayus.

Ilocmpoenue coomseemcmeuil. nvekmusHwle u cropvekmusHvle coomeemcmeus. buekyuu. /Juckpemnasn nenpepvignocmo. [lpunyun Jupuxie.

Koouposanue. Jleouunas 3anuco.

OcnosHuvle nonwsamus meopuu 2epagos. /lepesvs. Jeouunoe oepeso. Ceasnocmv. Komnonenmor cesasnocmu. Ilymu na epage. Diinepogvl u
I'amunomonoevt nymu.
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