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IInanupyembie pe3yIbTaThl 0CBOCHHS Y4eOHOI0 NpeaMera

N3yyenne  maTeMaTUKM 1O  JAaHHOM  TOpOrpaMMe  CIIOCOOCTBYET
GOpPMHUPOBAHUIO y YYaIIUXCsl JIMYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX
pe3ynbTaToB  OOy4YeHHMs, COOTBETCTBYIOLIMX TpeOoBaHusiM  DenepanbHOro
rocyapCTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa OCHOBHOT'O OOIIEro 00pa3oBaHusl.

CranmapT  ycTaHaBIMBAaeT TpeOOBaHMS K  pe3yJibTaraM  OCBOEHUS
OOy4YaroNIMMHUCS OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUS:

JIMYHOCTHBIM, BKJIIOYAIOUIUM TOTOBHOCTh U CIOCOOHOCTHh OOYYaroIUXCs K
CaMOpa3BUTUI0O M JIMYHOCTHOMY CaMOOIPEIEICHHUIO, CPOPMHUPOBAHHOCTh HX
MOTHBAllMd K OOYYEHHIO U IIEJICHANPABICHHON IMO3HABATEIBHON JESITEIBHOCTH,
CUCTEMbl 3HAYUMBIX COLMAIBHBIX M MEXKIMYHOCTHBIX OTHOIICHUM, LEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPA)aIINX JUYHOCTHBIE M TPAXTAHCKHUE IMO3UIUU B
JeATEIbHOCTH, COLIMATIbHBIE KOMIIETEHIINH, IPABOCO3HAHKE, CLIOCOOHOCTh CTaBUTh
LHEIU U CTPOUTH >KU3HEHHBIE IUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCHUHCKOMN
UJEHTUYHOCTHU B MOJIMKYJIBTYPHOM COLIUYME;

MeTanpeaMeTHbIM, BKJIFOYAIOIIINM OCBOCHHBIE oOy4arImuMucs
MEXIPEIMETHBIC TTOHSATUSI U YHUBEPCAIbHBIEC yUeOHBIE IEUCTBUS (PETryJIsITUBHBIC,
MO3HABATEJIbHbIE, KOMMYHHKAaTUBHbBIE), CIIOCOOHOCTb WX MCIOJb30BaHUS B
y4eOHOHM, TMO3HABaTEIbHOM W COIMAIBHOW TMPAKTUKE, CaMOCTOSTEIBHOCTD
IJIAHUPOBAHUS ¥ OCYILECTBIIEHUS YUEOHOM IeATEIbHOCTH U OPraHU3al[ui y4eOHOTO
COTPYIHHMYECTBA C MEAaroraMM M CBEPCTHUKAMH, MOCTPOCHHE WHANBUAYAJIbHOM
o0pa3oBaTeIbHON TPACKTOPHH;

NpeaIMeTHbIM, BKIIIOYAIOIIUM OCBOECHHBIE 00YYarOUMMUCS B XOJ€ U3YUYEHUS
y4eOHOTO MpeaMeTa YMEHUs, crienupuiecKue sl TaHHOW TPEeIMETHONW 00J1acTH,
BU/IBI IEATEIILHOCTH TI0 MOJTYYEHUIO0 HOBOTO 3HAHMS B paMKax Y4eOHOTr0 MpeaMeTa,
€ro mnpeoOpa3oBaHUWIO M TNPUMEHEHHI0 B YYEOHBIX, Y4YEOHO-TIPOEKTHBIX U
COIMAJIbHO-TIPOCKTHBIX CUTYaIUsAX, (POpMUPOBAHNE HAYYHOTO THUIIA MBIIIJICHUS,

Hay4YHBIX HpC,Z[CTaBJ'IeHI/Iﬁ O KIIOYCBLIX TCOPHAX, TUIIAX H BHOAX OTHOM@HHﬁ,
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BJIQJICHUE HAyYHOW TEPMUHOJOTHEH, KIIOUYEBBIMU TMOHSATUAMH, METOAAMHU U
MpueMaMH.

JIMYHOCTHBIE Pe3yJibTAaThl OCBOEHHSI OCHOBHOHM 00pa3oBaTebLHOM
NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHMS J0JI)KHbI OTPAKATh!

1) BocnUTaHHWE POCCUMCKOM TpakIaHCKOW HWJIEHTUYHOCTU: MMaTPUOTH3MA,
yBaxkeHHs1 K OTeuecTBy, MPOIUIOE M HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoja
Poccuu; oco3Hanne CBOEM S THUYECKOW MPUHAJIC)KHOCTH, 3HAHUE UCTOPHUH, SI3bIKA,
KYJBTYpbl CBOETO HApoOJa, CBOETO Kpasi, OCHOB KYJbTYPHOTO HAacliequs HApOIOB
Poccun u 4YenoBedecTBa; YCBOCHHME TyMAHUCTHYECKUX, JIEMOKPATUYECKUX U
TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBLHOTO POCCUHCKOr0 OOIIECTBa;
BOCIIMTAaHUE YYBCTBAa OTBETCTBEHHOCTH U J10/Ta nepen PoauHol;

2) ¢dbopMupOBaHHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M
CIIOCOOHOCTH O0YYalOUIUXCsl K CaMOpPAa3BUTHI0O U CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHMIO M TO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO
JanbHENIIe HHINBUAYaIbHOU TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B
mupe mpodeccuit 1 TpodeccCHOHATBHBIX MPEANOYTEHUN, ¢ YUETOM YCTONUHUBBIX
MO3HABATEILHBIX MHTEPECOB, & TAKXKE HAa OCHOBE (POPMHUPOBAHUS YBAKHUTEIHHOTO
OTHOILICHHUS K TPYAY, Pa3BUTHUS ONbITA y4aCTHs B COLMAJILHO 3HAUMMOM TPYIE;

3) dopmupoBaHHE IICJIOCTHOTO MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM U  OOIIECCTBEHHOM MPAKTHUKH,
YUHUTBHIBAIOIIETO COIHMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE€ MHOT0O0Opazue
COBPEMEHHOT'0 MUDAa;

4) dopmMupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U J00pOXKeIaTeIbHOTO
OTHOILICHHUS K IPYTOMY Y€JIOBEKY, €Fr0 MHEHUIO, MUPOBO33PEHUIO, KYJIBTYPE, A3BIKY,
Bepe, TPAKIAHCKOM MO3UIUU, K UCTOPUH, KYJIBTYPE, PEJIUTUU, TPAAUIUSAM, SI3bIKaM,
IIEHHOCTSM HapojioB Poccun u Hapo 0B Mupa; TOTOBHOCTH U CITOCOOHOCTH BECTH
JAAJIOT ¢ IPYTUMH JIFOABMU U JOCTUTATh B HEM B3aUMOIIOHUMAHHS;

5) ocCBOeHHME COLMAIbHBIX HOPM, MpaBWJ TOBEICHUS, pojed u Qopm
COIMAJIbHOM U3HU B TPYMNIaxX M COOOIIECTBaX, BKIIOYAs B3POCIbIC U COIUATBHBIC

COO0IIeCTBa; y4acTHe B IIKOJIBHOM CaMOYIPAaBJIEHUU M OOILECTBEHHOM >KU3HU B
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npeesiax BO3PACTHBIX KOMIETEHIIUN C yY€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIBbHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAIBHOI'O CO3HAHUS U KOMIIETEHTHOCTH B PELICHUU MOPAJIbHBIX
npo6JieM Ha OCHOBE JJMYHOCTHOTO BBIOOpA, (hOpMUPOBAHHE HPABCTBEHHBIX YyBCTB
U HPaBCTBEHHOI'O IOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIIECHUS K
COOCTBEHHBIM IMOCTYIIKaM;

7) dopmupoBaHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U
COTPYIHMYECTBE CO CBEPCTHUKAMHM, ACTbMHU CTapIIero U MIIQJIIEro BO3pacTa,
B3POCIILIMA B TIpoliecce 00pa30BaTENIbHOM, OOIECTBEHHO MOJE3HOM, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUIOB JIEATEIHHOCTH;

8) dopmupoBaHue IIEHHOCTH 3JI0POBOTO M Oe3omacHOro obpasza >KH3HU;
YCBOCHHUE MPaBUJI WHANBUAYAIBHOTO U KOJUIEKTUBHOTO OE€30MacCHOTO MOBEACHUS B
YpE3BbIYAMHBIX CUTYAlMUSIX, YTPOXKAIOMIMX >KU3HU M 30POBBIO JIIOJEH, MpaBHil
MOBEJICHUS HA TPAHCIIOPTE U Ha JOPOTax;

9) ¢opmHpoBaHHE OCHOB HKOJOTMYECKON KYJIbTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YpPOBHIO  DKOJIOTHYECKOTO  MBIIUICHUS, pa3BUTHE  OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW pPe(IIEKCUBHO-OLICHOYHOM U MPAKTHYECKOU
NESATEITbHOCTH B )KU3HEHHBIX CUTYAIIUsIX;

10) oco3HaHue 3HAUYCHUS CEMbH B YKU3HM YEJIOBEKA M OOIECTBa, MPUHATUE
IIEHHOCTH CEMEHHOW KWU3HH, YBAXHUTEIHLHOE W 3a00TIMBOE OTHOUICHHE K YJIEHAM
CBOEH CEMBbH;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS YEpe3 OCBOEHHUE XYI0KECTBEHHOTO
Hacienuss HapoaoB Poccun W Mupa, TBOPUECKOW NEATEIBHOCTH 3CTETUYECKOIO
XapaKkTepa;

12) ¢dopMupoBaHHE TPEACTABICHUNH O COLHUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpPaxX CTAHOBJICHHUS] MATEMAaTUUECKOW HAYKH; - TOHUMAaHUE POJIU
UHGOPMAIIMOHHBIX MPOLIECCOB B COBPEMEHHOM Mupe; - (OpMHUpOBaHUE
NPEJICTaBICHU O MaTeMaTHKe KakK 4YacTH OOIIeveOBeUeCKO KYJIbTYPHI,
YHUBEPCAIBHOM $SI3BIKE HAYKH, MO3BOJISIONIEM OIMKCHIBATH U M3Yy4aTh peabHBIC

IMpOUCCChl U ABJICHMUSI.



MeTanpeaMeTHble pe3yJbTaTbl OCBOECHHMS OCHOBHOI 00pa3oBaTeIbHOM

nporpaMmMmbl OCHOBHOT'O 06].[161“0 06p330BaHHH JOJI)KHBI OTPaXKaTh.

1) yMEeHHE CaMOCTOSTSIIBHO ONPEISIATh IS CBOCTO OOYYCHHS, CTaBUTh U
dbopMyIUpOBaTh JJ1s1 ceOs1 HOBBIC 3aJ1aul B yueOe U IM03HaBaTEIbHOMU e TEILHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH IMO3HABATEIILHOM JICSITEIIHHOCTH;

2) YMEHHE CaMOCTOSITEIHHO TUIAHUPOBATH MYyTH JOCTIKEHUS IIEJIEH, B TOM
qucje aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh HamOosiee 3 (PEKTUBHBIC CITOCOOBI
perieHus y4eOHBIX U TI03HABATEIBHBIX 33]1a4;

3) yMEeHHE COOTHOCHUTH CBOW JECUCTBHUS C IIAHUPYEMBIMU pE3yJbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JIEATEILHOCTH B MPOIIECCE JOCTUIKEHUS Pe3ysIbTaTa,
ONPEAENATh COCOOBI JEUCTBUN B paMKaXx MPEJIOAKEHHBIX YCIOBUIA U TPEOOBaHUIA,
KOPPEKTUPOBATH CBOU JICHCTBUSI B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyaIUEH;

4) yMeHHE OlEHUBATh MPABUIHLHOCTH BBHITIOJIHEHUS Y4eOHOM 3ajayu,
COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHHUS;

5) BiajieHHe OCHOBAaMH CaMOKOHTPOJISI, CAMOOIEHKH, TIPUHATHUSL PEIICHUNA U
OCYILECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHONM MW  TO3HABATEILHOU
NEeSATEeTbHOCTH;

6) yMEHHE OIpeACiATh IOHITHS, CO3JaBaTh OOOOINCHHUS, YCTaHABIMBATH
aHAJIOTUH, KIIACCH(PUITUPOBATH, CAMOCTOSTSIIBHO BEIOMPATh OCHOBAHUS M KPUTEPUN
JUIsT KJaccu(uKanuy, yCTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKOE PaCCYXKICHUE, yMO3aKiaoueHne (MHAYKTUBHOE, JCIYKTUBHOE W TI0
aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

7) yMeHHe co37aBaTh, MPUMEHITh U MPEOOPa30BLIBATH 3HAKH W CHUMBOJIBI,
MOJIEITA U CXEMBI JUTsI pEIICHUsT y4eOHbIX U TTO3HABATEIIbHBIX 3a/1a4;

8) CMBICIIOBOE YTCHHUE;

9) yMeHue OpraHu3oBBIBaTH Y4YeOHOE COTPYJHUYECTBO M COBMECTHYIO
NEATEILHOCTh C YUUTEJIEM M CBEPCTHUKAMU; pab0oTaTh HHAUBUIYAIBHO U B TPYIIIIE:
HAXOJIUTh OOIIee pEelIeHre W paspeniaTh KOH(IMKTHI HA OCHOBE COTJIACOBAHUS

NO3ULMNA U y4yeTa MUHTEPecOB; (OpMyJIUpOBaTh, apryMEHTUPOBATh U OTCTAaWBATh
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CBO€ MHEHMUE;

10) ymeHue 0CO3HAHHO HUCIIOJIB30BaTh PEUEBBIE CPEJCTBA B COOTBETCTBUU C
3a/layeil KOMMYHUKAIIMK JJIs1 BBIPQXKEHUSI CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTEH;
MJIAHUPOBAHUSI U PETYJISIIIUU CBOEH JEATEIbHOCTH; BJIaJICHUE YCTHOU U MUChbMEHHON
pEYbI0, MOHOJIOTHYECKON KOHTEKCTHON PEYBIO;

11) dopmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTU B 00JaCTH MCIOJIb30BaHUS
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHonorui (mamee UKT- xommereHun);
pa3BUTHE MOTHBAMM K OBJIAJICHUIO KYJbTYPOMl aAKTHUBHOIO IOJb30BaHUS
CJIOBapsIMU U JIPYTUMH MOUCKOBBIMU CUCTEMAMHU;

12) dopmupoBaHue W pPa3BUTHUE HKOJOTUUECKOTO MBIIUICHUS, YMEHUE
MPUMEHSTh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOM, COIMAIBLHON MPAKTUKE U
npo¢eCCUOHAIBHOW OpUEHTAIIUH.

N3yuenue npenMetrHo obGmactu "MartemaTuka u uHpOpMaTHUKa" HOJKHO
00eCeUnTh:

OCO3HAHHME 3HAYEHUS MAaTeMaTUKU U MHPOPMATUKU B MOBCEAHEBHON KU3HU
YEJI0BEKA;

dbopMupoBaHUE NMPEICTABICHUN O COLIMATBHBIX, KYJbTYPHBIX U HICTOPUUECKUX
dbakTopax CTaHOBJICHUSI MATEMAaTUYECKON HAYKU;

MOHUMAaHUE POJIH HHPOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MUPE;

dbopMupoBaHUEe NPEACTABICHUNA O MaTEMaTUKE KaK 4acTH 0OIIeUeIOBEUECKOM
KYJbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIIOIIEM OIKCHIBATh U U3ydaTh
peajbHbIE TIPOIIECCHI U SIBJICHUS.

B pesynbrare uzydenus npeaMetTHoin odsnactu "MaremaTtuka 1 uHgpopmaTuka'
oOy4aromnrecs: pa3BUBAIOT JIOTHYECKOE U MaTeMAaTUYECKOE MBIILICHUE, TTOTy4atoT
MPEACTAaBICHUE O MaTeMaTHYECKUX MOJENSAX; OBJAJICBAIOT MaTeMaTUYECKUMU
pacCyXJCHUSMH; Yy4yarcs TMPUMEHSATh MAaTEMaTUYECKHE 3HAHUSI MPU PEUICHUU
Pa3JIMYHBIX 33724 U OLICHUBATH MOJYYEHHBIE PE3YJIbTaThl; OBIAAEBAIOT YMEHUSIMHU
peleHnsi y4eOHbIX 3ajiay; pPa3BUBAIOT MaTeMaTHYECKYIO HHTYMIIUIO; TOJIy4aroT
MpeacTaBlieHrne OO0 OCHOBHBIX WH(MOPMAIIMOHHBIX TIPOIIECCaX B PEATbHBIX

CUTyalusiax.



Nzyuyenne mnpenmeTHou obmactu "Matematuka W uH(pOpMaTtuka' JOIKHO
00€eCneunTh: - 0OCO3HAHUE 3HAUCHUS MaTeMaTHUKU U HHPOPMATHKHU B TIOBCETHEBHOI
YKU3HU YEJIOBEKa; - OPMHUPOBAHUE NIPEICTABICHUNA O COLIMATIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBICHHUS MaTeMaTHUYE€CKON HAyKH; - TOHUMAaHUE POJIU
MHPOPMAILIMOHHBIX IPOLIECCOB B COBPEMEHHOM MHpeE; - (OPMUPOBAHUE
OpEJICTaBICHUA O MaTeMaTUKEe Kak 4YacTH OOIIEYETIOBEUECKON KyJbTYpBI,
YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJISIOLIEM OINHCHIBATH U U3Yy4aTh pEabHbIC
IPOLIECCHI U ABJIEHUS. B pe3ynbrare nzyueHus npeamMeTHon oonactu «MaTemaTika
U uHPOpMATHKa» OOydYaromrecss pa3BUBAIOT JIOTMYECKOE M MaTeMaTH4eCKOoe
MBIIJIEHUE, TIOJYyYal0T MPEICTABICHUE O MaTEMATUYECKUX MOJEIIAX; OBJIA/ICBAIOT
MaTEMaTUYECKUMH PaCCYKICHHUAMU; ydarcs NPUMEHITh MaTEMaTUYECKUE 3HAHUS
OpU pEUICHUU PA3MYHBIX 3aJad W OLEHHUBAaTh IOJYyYEHHbIE PpPE3YyJIbTaThl;
OBJIQJICBAIOT YMEHUSMHM pEIICHUs Y4eOHBIX 3ajjay; pa3BUBAIOT MATEMaTUYECKYIO
MHTYULHIO; TIOJIYYaroT MpeicTaBIeHe 00 OCHOBHBIX HH(POPMAILIMOHHBIX MPOIECCAX
B PEAIbHBIX CUTYaLIHSIX.

IIpeaMeTHBIe pe3yabTaThl OTPAXKAIOT:

1) ¢opmMupoBaHue npenCTAaBICHUA O MAaTeMATHKE KAaK O METOJE IO3HaHUS
JEACTBUTEIBHOCTH, IO3BOJISIOIIEM ONMCBHIBATH U U3ydaTh PEabHBIE MPOLECCHl U
ABJICHUS: OCO3HAHUE POJIM MAaTEMAaTUKU B pasBUTUM Poccun u Mupa; BO3MOKHOCTD
IIPUBECTU IPUMEPBI U3 OTCYECTBEHHOW M BCEMHUPHOM HMCTOPUU MAaTEMaTHYECKHUX
OTKPBITHM U UX aBTOPOB;

2) pasBuTHE YyMEHUN paboTaTh C Yy4YeOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHaM3MpoOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPaMOTHO
BBIPOKATh CBOM MBICIIH C TPUMEHEHHUEM MaTEMaTHYECKOH TEPMHHOJOTUU U
CUMBOJIMKH,  TPOBOJIUTh  KJIacCH(PUKAUMA,  JIOTHYECKHE  OOOCHOBaHWMS,
JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUI: ONMEPUPOBAHUE TOHITHSIMHU:
MHOKECTBO, 3JIEMEHT MHOYKECTBA, TIOJIMHOKECTBO, MPUHAIJIC)KHOCTD, HAXOK/ICHUE
nepecedeHusi, O0bEAMHEHHUS TTOJAMHOKECTBA B MPOCTEUIITUX CUTYaAIIUSIX; PEIICHUE
CIOKETHBIX 3aJ]a4 Pa3HbIX TUIIOB HAa BCE apU(PMETUUCCKUE TCUCTBUS; MPUMECHECHHE
crioco0a MouCKa PeIIeHus 3a/1a4i, B KOTOPOM PaCCyKJIE€HNUE CTPOUTCS OT YCIOBHSI
K TpeOOBaHHWIO WM OT TpeOOBaHMSA K YCJOBHIO, COCTaBJICHHUE TUIaHA PEIICHUS
3aJlayy, BBIJCICHUE OTAllOB €€ pCUICHUS, HWHTEPIPETAIUsS BbIYUCIUTEIbHBIX
PE3YNIbTATOB B 33/1a4€, UCCIIEIOBAHHUE MTOJYICHHOTO PEIICHNS 3a/1a4H; HaXOXKICHHE
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NpoucHTa OT 4YucCiia, 4YMUCJIia IO IPOLHCHTY OT HETO, HAXOXIACHUA IIPOLHCHTHOI'O
OTHOHICHHA ABYX YHCCII, HAXOXKACHHA IIPOUCHTHOTO CHMIKCHUSA HUJIHW IIPOUCHTHOT'O
MOBBIICHWA BCIIMYHNHBI, PCIICHUC JIOTHYCCKUX 3a7a4;

3) pa3BUTHE MPEACTABICHUN O YHCIIC U YUCIOBBIX CHCTEMaX OT HATypPaJbHBIX JIO
JNEHCTBUTEIBHBIX  YHCE; OBJAJCHHC HABBIKAMH  YCTHBIX, HHCHbMEHHBIX,
WHCTPYMCHTAJIbHBIX BRIUHUCIICHUI: ONIEPUPOBAHHUE MIOHATHIMH: HATYPaJIbHOE YUCIIO,
I1eJI0€ YWCI0, OOBIKHOBEHHAs NpoOb, MeCATUYHAS JpoOb, CMEIIAHHOE YHCIIO,
paIMoHAIBHOE YHCIIO, HPPAITMOHAIBHOE YHCIIO; ,MCITOIh30BAHNE CBOMCTBA YUCEN U
3aKOHOB apH(PMETUICCKUX OTEPAIMA C YUCIAMH TP BHITIOJHEHUN BBIYMCICHUN;
MCIIOJIB30BaHUE TPU3HAKOB JenuMoctd Ha 2, 5, 3, 9, 10,11 npu BbeIOTHEHUU
BBIYHCIICHUH U PEIICHUH 3a7a4; BBIMTOJIHCHUE OKPYTJICHHUS YHCEI B COOTBETCTBHUH C
IIpaBUJIaMH; CPAaBHCHHE YHCEN, OIICHUBAHHWC 3HAYCHUS KBAJPATHOTO KOPHS W3
ITOJIOYKUTEIBHOTO €00 YUCIA;

4) oBnIaJCHUE CHUMBOJIBHBIM SI3BIKOM aireOphl, MpUEMaMU  BBIOJHEHUS
TOXXJIECTBEHHBIX MPEOOPa30BaHUN BBIPAKECHUM, PEIICHHUS YPaBHEHUM, CHUCTEM
YPaBHEHHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJECIMPOBATH PEAIbHBIE
CUTyallUM Ha s3bIK€ anreOpbl, MCCIEN0BATh IOCTPOECHHBIE MOJEIU C
MCIIOJIBL30BaHUEM allnapara ajareopbl, HHTEPIPETUPOBATH MOJTYUYEHHBINH PE3ybTaT:
BBITIOJTHEHHE HECIIOKHBIX MPEe0Opa30BaHUM JJI1 BHIYUCICHUS 3HAUYECHUN YMCIOBBIX
BBIPAKCHUM, COJICPKAIIMX CTEIECHU C HATYpPAJIbHBIM IIOKA3aTElIEM, CTENEHH C
1EeJIbIM OTPULIATENFHBIM MOKa3aTeJIeM; BBIMOJHEHNE HECIOKHBIX PeoOpa3zoBaHuit
HEJbIX, JAPOOHO pAIMOHAIBHBIX BBIPAKEHUNW U BBIPAKEHUN C KBaJApPAaTHBIMHU
KOPHSIMU; PAaCKpbIBaTh CKOOKH, MPUBOJUTH MOJIOOHBIE ClIaraeMble, UCIOJIb30BATh
(GbopMyJIbl  COKPAIICHHOTO YMHOXEHUSI; pEIIeHUuE JMHEWHBIX M KBaAPATHBIX
YPaBHEHUI U HEPABEHCTB, YPABHEHUI U HEPABEHCTB, CBOISIIIUXCS K TMHEUHBIM WIIH
KBaJpaTHbIM, CHUCTEM YpPaBHEHUH U HEPABEHCTB, H300paKEHUE peIICHUN
HEPABEHCTB U UX CHUCTEM HA YMCIOBOM IIPSMOI;

5) oBnameHWe CUCTEMON (PYHKIMOHAIBHBIX TOHATUWA, pa3BUTUE YMEHHS
UCIIOJIb30BaTh  (DYHKIMOHAIBHO-TpaUUECKHe TMPEACTaBICHUS JUIsl PEeLeHUs
pa3IMYHBIX MaTEeMaTUYECKUX 3aJad, i1 ONMCaHUS M aHaIn3a peajbHBIX
3aBUCUMOCTEN: ONPEAEIEHUE NOJIOKEHUS TOUYKH 0 €€ KOOPANHATaM, KOOPJAHHATHI
TOUKHM TI0 €€ MOJOXKEHHI0 Ha IUIOCKOCTH; HaxXOXACHHE IO rpapuKy 3HAUCHUN
byHKIMKA, O0O0JaCTH ONpeneNieHUs, MHOXKECTBa 3HAUCHWU, HyJel QyHKIuH,
IMPOMEKYTKOB 3HAKOIOCTOSIHCTBA, IPOMEKYTKOB BO3pacTaHusi W yObIBaHUS,
HauMOOJIbIIEr0 W HAaWMEHbBIIEro 3HayeHus (YHKIUU; TOCTpoeHue Trpaduka
JUHENHOM M KBaJgpaTUYHOM (YHKIMI; onepupoBaHre Ha 0a30BOM YypOBHE
HNOHSTUSMU: MOCJIEOBATENLHOCTD, apu(METHUUECKas TPOTPECCHsi, TeOMETpUYECKas
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IIPOTrPECcCHsi; UCIIOIB30BAHUE CBOMCTB JIMHEHHON M KBaJApPaTHUYHON (PYHKIMHA U UX
rpauKoOB MPH PEIICHUHU 33]a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

6)oBmageHne  MPOCTEHIIMMH  CHOCOOAMH  TIPEJCTABICHUS WM aHaJIHM3a
CTATUCTUYECKUX JIAHHBIX; (OPMUPOBAHMUE IPEACTABICHUN O CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEAJLHOM MHUPE M O PA3IUYHBIX CIOCO0AX UX H3Y4YEHMs, O
IPOCTEUIINX  BEPOSTHOCTHBIX  MOJEIAX; Pa3sBUTHE YMEHHMM  W3BJIEKATh
uHbOpMaIMIO, TPEJICTAaBICHHYI0O B Ta0iMlax, Ha Jguarpammax, rpadukax,
ONMCBHIBATh W AHAIM3UPOBATH MACCUBBI YMCIOBBIX JAHHBIX C IIOMOIIBIO
NOAXOJAIINX  CTATUCTUYECKUX  XAPAKTEPUCTUK, HCIIOIB30BaTh I[OHMMAaHUE
BEPOSITHOCTHBIX CBOWCTB OKPYXAKOWIMX SIBJICHUA NPU NPUHATHH PEIICHUM:
(opMHUpOBaHKE NPEACTABIEHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIydalHOTO  COOBITHSI;  pEIIEHHWE MPOCTEHIIMX KOMOMHATOPHBIX  3ajad;
OIpPE/IEJICHUE OCHOBHBIX CTAaTHUCTUYECKUX XapaKTEPUCTUK YHUCIIOBBIX HaOOpOB;
OLICHUBAHUE M BBIUMCICHHE BEPOSTHOCTU COOBITUS B MPOCTEHIIMX CIyyasx;
HaJIMYue MPEICTABICHUS O POJIA MPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI, O pOJNM 3aKOHa OOJBIIMX YHUCE B MAaCCOBBIX SBIEHUSAX; YMEHHE
CpPaBHHUBATh OCHOBHBIE CTATHCTUYECKNUE XaPAKTEPUCTUKH, IIOJyYEHHBIE B IIPOLIECCE
peleHns NPUKIaaHON 3a1a4H, U3YUEHNS PEAIBHOTO SIBJICHUS,

7) pa3BUTHME YMEHUW NPHUMEHATh U3YyYEHHBIE MOHATHUSA, PE3YIbTaThl, METObI JUIS
penieHns 3a1ad NPAKTUYECKOTO XapakTepa M 3a4ad W3 CMEKHBIX JHCIUIUIMH C
UCIOJIb30BaHUEM TNPU HEOOXOJUMOCTU CIPAaBOYHBIX MAaTEpPHAJIOB, KOMIIbIOTEpA,
I10JIb30BATHCS OLICHKON Y MPUKUAKOMN IPU IIPAKTUYECKHUX pacyeTax: paCliO3HaBaHUE
BEPHBIX U HEBEPHBIX BBICKA3bIBAHUM; OLICHUBAHUE PE3YyJbTATOB BBIYMCIICHUN IIPU
pELIEHNH MPAKTUYECKUX 3a/1a4; BBINOJHEHUE CPABHEHUS 4YHUCEI B pPEaJbHBIX
CUTyalUsX; UCIOJb30BAHUE YMCIIOBBIX BBIPAKEHUN NPU PELIEHUN NPAKTHYECKUX
3a/lay W 33/a4 U3 JPYruxX YYeOHBIX MPEAMETOB; PEIICHHE MPAKTUYECKUX 3a]ad C
NPUMEHEHUEM TMPOCTEHIIMX CBOWCTB (UTYp; BBINOJHEHUE MPOCTEUIINX
MOCTPOCHUI U U3MEPEHUN Ha MECTHOCTH, HEOOXOAUMBIX B p€aJIbHOU JKU3HU;

8) dopmupoBanre HWHPOPMANMOHHOW W  AITOPUTMUYECKONW  KYJIBTYPHI,
dbopMUpOBaHUE MPEJCTABICHUS O KOMIBIOTEpE KaK YHHBEPCAIHBHOM YCTPOUCTBE
00paboTku HHPOPMAIINK;, PA3BUTHE OCHOBHBIX HABBIKOB U YMEHHI HCTIOIB30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB;

9) dopmupoBanue mpeACTaBICHUS 00 OCHOBHBIX HW3YyYae€MbIX TOHSITHSIX:
uH(OpMaIs, aITOPUTM, MOJICITb - M MX CBOWCTBAX;

10) pasBuTHE  ANTOPUTMHYECKOTO  MBINUICHUS,  HEOOXOAMMOTO  JIs
poecCHOHANTLHON JEATETLHOCTH B COBPEMEHHOM OOIIECTBE; PAa3BUTHE YMEHUM
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COCTaBUTH M 3alKCaTh AJITOPUTM JIJIsI KOHKPETHOTO UCIIOJIHUTENS; (popMHUpoBaHUEe
3HaHUH 00 AITOPUTMHUYECKUX KOHCTPYKLUSAX, JIOTHYECKUX 3HAUEHUSX U ONIEpaLMsX;
3HAKOMCTBO C OJHUM M3 SA3BIKOB IIPOIPAaMMHMPOBAaHHS M  OCHOBHBIMU
ANTOPUTMHAYECKUMHU CTPYKTYPAMH - TUHEWHOMW, YCIIOBHOM M UKINYECKOM;

11) ¢opmupoBanue ymeHui GopManuzaiud U CTPYKTYpUPOBaHUS HMHOOpPMAIINH,
YMEHHsI BBIOWpATh CIMOCOO TIPEJCTABJICHHS JAaHHBIX B COOTBETCTBHUU C
MOCTABJICHHOW 3amadeil - TaOJWIbl, CXeMbl, TpapuKd, AHArpaMMbl, C
UCIIOJIb30BaHUEM COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pAOOTKU JaHHBIX.
Conepsxkanue y4eOHOro npeamera

Yuciaa

PaumnoHajbHbIe YKc/Ia

MHoOXecTBO pamroHanbHbIX uKcel. CpaBHEHUE palMOHAIBHBIX YHUCEN.
JleicTBUS ¢ palMOHANBHBIMU 4YuCIaMH. [Ipedcmasnenue payuoHaiIbHO20 YUCAA
decamuyHol 0poobio.

HppanuoHajabHbIe YUCIa

ITonsatue HPppalrOHAIIBHOI'O YMUCJIA. Pacnio3naBanme HppalrOHAIIBHBIX YU CCII.

TIpuMepbl T0KA3aTeIbCTB B anrebpe. MppaiuoHansHOCTh uncia~/2 . [IpuMenene B
reometpun. Cpagnenue uppayuoHatvuwvix uucen. Muoowcecmso oOelicmeumenbHbix
yucer.

To:knecTBeHHbIE IPe00pa3oBaHUs

YucsioBbIe 1 0yKBEHHBIC BHIPAKCHUSA

Brlpaxxenne ¢ nepeMeHHOW. 3HaueHWe BbIpakeHusa. [loacraHoBka
BBIPAXEHUN BMECTO IIEPEMEHHBIX.

Iesble BoIpaKeHus:

Crenenp c HaTypalbHBIM IOKa3aTeseM U e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAXEHNM, COAEPKAINX CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnaunousnieH, MHorowieH. JIEHCTBUS C OJHOYJICHAMU W MHOIOYJICHAMU
(ciiokeHue, BBIYMTAHHME, YMHOXEHUE). POpMylsbl COKpPAIEHHOTO YMHOKEHHS:
Pa3HOCTh KBAJpaTOB, KBAAPAT CYMMbI W Pa3HOCTH. Pa3ioeHne MHOrowieHa Ha

MHOXHNTCJIN: BBIHCCCHUC O6HIGFO MHOXHTCJILA 3a CKO6KI/I, cpynnupoexka, npumeHernue
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Gopmyn coxpawénnozo ymuoxcenus. Keaopammwiti mpéxunen, paznogicenue
K8AOpAMHO20 MPEXUNEHA HA MHONCUMETU.

JIpoOHO-paliuOHAIbHbIE BHIPAKEHUS

Crenenp ¢ 1menbiM mokazaTteneM. [IpeoOpazoBanue ApOOHO-TMHEWHBIX
BBIDQKEHUN: CJIOXKECHHE, YMHOXEHUE, JelIeHue. Aneebpauveckas Opoodw.
Honycmumobie 3naueHus nepemMeHHuIX 6 OpPOOHO-PAYUOHATILHBIX BbIPANCEHUSX.
Coxpawenue aneeopauveckux opooei. IlIpusedenue ancebpauveckux 0pobetl K
oowemy 3Hamenamento. [leiicmeus c aneebpauyeckumu OpoOAMU. CIOJHCEHUE,
svlyumanue, YMHodceHue, oeleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpa3zosanue gvipasicenuti, cooeprHcaujux 3HaxK MoOoyis.

KBaaparHbie kKOpHH

Apudmernuecknili KBaapaTHbBIM KopeHb. lIpeoOpa3oBaHuEe BBIpaKEHHIA,
COZIEpIKalllX KBAJIPATHbIE KOPHU: YMHOXKEHHE, NEICHUE, BBIHECEHUE MHOMKHUTEISA
U3-TI0J] 3HAKA KOPHSI, BHeCeHUe MHOMCUMmes no0 3HAK KOPHSL.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa 4YHCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsatne ypaBHEeHHMSI W  KOpHS  ypaBHeHUs. [lpeocmasnenHue o
pasHocunvHocmu  ypaeuenuil. Qbaracmv onpeoenieHus ypasHeHust (0O1acmo
00ONYCMUMbBIX 3HAYEHUU NePEMEHHO).

JIuHeliHOe ypaBHeHHE U €r0 KOPHU

Pemienue nuHEWHBIX YypaBHEHWH. JluHeliHoe ypasHeHue ¢ napamempom.
Konuuecmeo xopmeii numneunoco ypaenenus. Pewenue numetinvix ypasHenuu c
napamempom.

KBaapaTtHoe ypaBHeHNe H €r0 KOPHHU

KBampatueie ~ ypaBHEHWUSI. Hemonubie  kBajgpaTHble  ypaBHEHWUS.
JINCKpUMUHAHT KBaApaTHOro YypaBHeHHs. DopMyna KOpPHEM KBagpPaTHOIO

ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
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KBaJIpaTHBIX ypPAaBHEHUH: HCMOIb30BaHHE (HOPMYINBI ISl HAXOXACHUS KOpPHEH,
epaguueckull Memoo peuwleHus, pasiodHceHue Ha MHOdCUmMenu, noooop KopHel ¢
ucnonvzosanuem meopemovl Buema. Konuuecmeo kopHeil K6a0pamHo20 ypasHeHus
8 3aeucumocmu om e2o ouckpumunanma. bukxeaopamnvie ypasnenus. Ypasnenus,

C800UMbLE K TUHEUHbIM U Keaopamuwvim. Keadpammuble ypasHeHus: ¢ napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHHUS

Pemenne mpocredmmx apoOHO-IMHEWHBIX ypaBHEHUU. Peuwenue OpobHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewienuss ypagHenuii: Memoovl PABHOCUILHBIX NPeoOpa308aHuUl,
Memoo 3amMeHbl nepemMeHHou, epaguueckuti memoo. Hcnonv3oeanue ceolicme

@dyuKyull npu pewenuu YypasHeHull.
IIpocmeriwue uppayuonanvhsie ypaenenus euoa (| f(x)=a, /f(x)=,g(x).

Vpasnenus euoa x" =a. Ypasnenus 6 yenvix uuciax.

CucremMbl ypaBHeHUI

YpaBHeHUE C JOByMsA MEpeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS
nepeMeHHbIMU. [Ipsamasn kak epaguueckas uHmepnpemayusi IUHeUH020 YPAGHEeHUs
C 08YMsl nepeMeHHbIMU.

[TonsTre cucrteMmsl ypaBHEHHU. PellieHne cucTeMbl ypaBHEHUN.

Metoapl pemeHns CUCTEM JIMHEMHBIX YPAaBHEHHUU C ABYMS IEPEMEHHBIMMU:
epaghuueckuli Memoo, Memoo CJLOHCEHUs], METO]I TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPAGHEHUN C NAPAMEMPOM.

HepasencrBa

UucnoBeie HepaBeHcTBa. (CBOMCTBa YMCIOBBIX HepaBeHCTB. I[IpoBepka
CIPaBEIJIMBOCTH HEPABEHCTB TPHU 33JaHHBIX 3HAYEHUAX [TE€PEMEHHBIX.

HepapenctBo ¢ nepemennoit. CTporue u HecTporue HepaBeHcTBa. Obaacmo
onpeoeleHus HepaseHcmeaa (00aacms OONYCMUMbIX 3HAYEHUL NePeMeHHO).

Peurenue nmMHEWHBIX HEPABEHCTB.
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Ksaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaopamHuix
Hepagencma: UCNONIb308AHUE CEOUCME U 2pApuKa K8aOpamuyHou yHKyuu, Memoo
UHMEPBAns. 3anuce peuleHuss K8aopamHo2o HepageHCcmad.

Pewenue yenvix u  OpoOHO-paAYUOHATILHBIX  HEPABEHCME  MemoOOM

uHmepeasoe.

CucremMbl HEPABEHCTB

Cucrembl HEpaBEHCTB C OAHOW NMEPEMEHHOM. Pernienre cucteM HEPABEHCTB €
OJIHOM TEPEMEHHOM: JIMHEUHBbIX, kgaopamubix. VI300pakeHne peleHus] CUCTEMBbI
HEPAaBEHCTB Ha YMCIIOBOW NPSIMOM. 3aIllCh PEILIEHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUU

IHonsTHe PyHKIUH

JlexkapToBbl KOOPAMHATHI Ha IIOCKOCTH. DopMupoBaHME MPEACTABICHUN O
METAnpeMETHOM TOHATHU «KOOpAMHATH». CrocoObl 3amaHus QyHKIHUI:
aHANMUTUYECKUM, rpaduueckuit, TaOmuunbii. ['padux dyuakuuu. I[Ipumeps
GYHKIMI, TMOMy4aeMbIX B TIPOIIECCE HCCIENAOBAHUS PA3IUYHBIX PEaTbHBIX
IPOLIECCOB M PELIeHUs 3a/1ad. 3HaueHue (QyHKIUH B Touke. CBoMCTBa (QyHKLMI:
o0nacTb  OMNpENENeHUs,  MHOXKECTBO  3HAUYEHUM,  HYJIH,  I[POMEKYTKH
3HAKOIIOCTOSIHCTBA,  YE€MHOCMb/HEYeMHOCMb, TIPOMEXYTKA  BO3pacTaHus U
yObIBaHUs, HANOOJIbIIIEE U HaMMEHbIIIee 3HaUYeHus. MccienoBanue QpyHkum mo eé
rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepuvignocmu ¢hynxyuu. Kycouno-3aoanuvie oynkyuu.

JIuneiinast GyHKuus

CaoiicTBa u rpaduk JUHEHHON (QYyHKIMH. YTIOBOH KOADPUIIMEHT MPSIMON.
Pacnionoxenue rpaduka NHHEHHONW (PYHKIIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
koa(dduienta u cBoOoAHOro wieHa. Haxoowoenue koaghguyuenmos nuneunou

@YHKYUU NO 3a0AHHBIM YCIOBUSAM. NPOXONHCOEHUE NPAMOU uepe3 08¢ MOUKU C
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3A0aHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OaHHYI0 MOUKY U
napanienbHou OAHHOU NPAMOU.

KBaaparuunas pyHkuus

CpoiictBa m rpaduk KBaapatudHOW (QyHKIMU (mapadona). [locmpoenue
epaghuka keaopamuynou hyukyuu no mouxam. HaxoxaeHue Hysnel KBaapaTHIHON
byHKUMU,  MHOXMCecmea  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOSHCMEA,

NPOMEINCYMKOB MOHOMOHHOCMU.

OOpaTHasi NPONOPLUHMOHATBHOCTD

CBoiicTBa pyHKIUU Y = K y = j—z ['unepOoua.
X

I'paguxu @yukuyuir. Illpeobpaszosanue cpaguxa Gyukyuu y=f(x) ona

nocmpoenus paguxos pyuxyuil 6uda y = af (kx+b)-+c.
I'paguxu ¢pynxyuti y:a+XLb, y=~x,y=¥x, y=|x.
+

IHocnenoBaTeIbHOCTH U MPOTPECCHT

Yucnosas IIOCJIEIOBATEIBHOCTb. IIpumepsl YU CJIOBBIX
nocyenoBaTeabHOCTe. beckoHeuHble MOCen0BaTENbHOCTH. ApudmeTnieckas
nporpeccust u e€ cBoiicTBa. ['eomeTpuueckas nporpeccusi. Dopmyna oowe2o uieHa
U cymmbl N NEpeviX UNeHO8 apUuMemuyecKol U 2eoMempuyecKol npocpeccuil.
Cxooswascsa 2ceomempuyeckas npocpeccus.

Pemenue TeKCTOBBIX 33124

3anaun Ha Bce apudMeTHUecKue AeHCTBUS

Pemenne TekcTOBBIX 3aau apupMeThyeckuMm crocoOoM. lMcnonb3oBaHue
TaOJIUL, CXeM, YepPTEeKEH, IPYTUX CPEACTB MPEACTAaBICHUS JAaHHBIX NPU PEIICHUN
3a/1ay.

3anaum Ha IBHKEHHUE, pa00Ty U MOKYNKH

AHanu3 BO3MOXKHBIX CUTYallMi B3aUMHOTO PACIOJIOKEHUsI 0OBEKTOB MPHU UX
JBUKEHUHU, COOTHOIICHHS] 00BEMOB BBIMIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3aa4u HA YACTH, 10U, MPOLEHTHI
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Pelienue 3a1a4 Ha HAXOXJIEHKWE YaCTH YMCIIA U YUCIIa [0 €ro YyacTu. Pelenue
3a/1a4 Ha MPOUEHTHI U Ao0Ju. [[puMeHeHue mponopuuii npu penieHuu 3aaad.

Jlornuyeckue 3agauu

Pemienne norudeckux 3anay. Pewenue noeuueckux 3aday ¢ HOMOWDBIO
epacghos, mabauy.

OcHOBHbIE MeTOAbI pelleHHs] TEKCTOBBIX 3aaa4: apupMeTUUECKH,
anreOpanyeckuii, mepebop BapuaHToOB. [lepguunvle npedcmasienusi o Opy2ux
Memooax peuilenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CrarucTuka v Teopusi BepOATHOCTEN

Crarucruka

Tabnuunoe u rpaduueckoe npeacTaBIeHUE JaHHBIX, CTOJIOYATHIC U KPYTOBBIC
auarpamMMmbl, Tpaduku, NpUMEHEHUE AuarpaMm © rpaduKoB Uil ONHCAHUS
3aBUCUMOCTEH peasbHbIX BEIMYMH, U3BJICUCHHE NHGOPMALIMH U3 TaOIHI], AUArpaMm
u rpadgukoB. OnucarelbHble CTaTUCTUYECKUE TMOKA3aTEIN YHUCIOBBIX HAOOPOB:
cpeaHee apudmeTuueckoe, Meouara, HauboJIblliee 1 HauMEeHbIllee 3HaueHus1. Mepbl
pacceuBaHus: pa3Max, OUCnepcusi U CMaHoapmHoe OMKIOHeHUe.

CiyvaiiHasgs M3MEHYMBOCTh. M3MEHUMBOCTH NIpU W3MEpEHUsIX. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHUUBLLX BETUYUHAX.

CayuaiiHbie cOOBITHSI

CrnydaiiHble OMNbITHl (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxonpr). BepostHOCTH d31eMeHTapHBIX COOBITHH. COOBITHS B CIOyYalHBIX
HKCIEPUMEHTaX U OJIArompHUSATCTBYIOIINE dJIEMEHTapHbIe COOBITHS. BepostHOCTH
CITy4alHbIX COOBITHI. OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Krnaccuueckne BEpOSATHOCTHBIE OTMBITHI C HCIOJIH30BAHUEM MOHET, KyOHWKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm inepa. 1lpomusononodxicHvie
cobovimus, o0bOveouHeHue u nepecevenue coovimui. Ilpasuno  crodcenus
seposamuocmetl. Cnyuatinwiil 6b160p. [Ipedcmasnenue sxcnepumenma 8 uoe oepeasa.
Heszasucumoble cobvimus. YmHodCeHue eeposmHocmeli He3a8UCUMbBIX COOBbIMULL.
Ilocnedosamenvrvie nezasucumvle ucnvimanus. llpencraBieHne o HE3aBUCUMBIX

COOBITHUAX B )XKHU3HHU.
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Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmuoorcenus, nepecmanosku, gaxkmopuan uucia. Couemanus u
yucno couemanuti. Popmyna uucia covemanuui. Tpeyzononux Ilackansa. Onvimol ¢
OONLUWUM  YUCTIOM  PABHOBOSMONCHBIX INEMEHMAPHbLIX coObimull. Bviuucnenue
8epOAMHOCMEl 8 ONLIMAX C NPUMEHEHUEeM KOMOUHamopHulx popmyn. Mcneimanus
bepnynnu. Yenex u wneyoaua. Beposmnocmu cobvimuti 6 cepuu UCHbIMAHUL
bepuynnu.

Cnyuaiinle genuuunbl

3Hakomcmeo co  CAYYAUHBIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CIYYAUHBIX BENUYUH. Pacnpeodenenue eeposamuocmell.
Mamemamuueckoe oxcudanue. Ceolicmea MamMemMamuyeckKo20  OHCUOAHUSL.
llonamue o 3axone Oonvuwiux uucen. Msmepenue eeposimuocmei. llpumenenue
3aKOHA OONBWUX YUCeN 6 COYUONO2UU, CMPAXOB8AHUU, 6 30pPABOOXPAHEHUL,

obecnevenuu 6e30nacHOCmMuU HACeNeHUs 8 '{p€36bl'{aﬁHblx cumyayusix.

8 kiace
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DJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

IlonsTne  MHOXECTBA.  OJEMEHTBHI  MHOXecTBa.  IloaMHOMXKeCTBO.
[lepeceuenne u OOBEAWHEHHE MHOXECTB. (OTHOIIEHHUE MPUHAIICKHOCTH,
BKJIIOUCHMS.

Onpenenenue. YTBepxkiaeHusa. Jloka3aTenbCTBO, 10Ka3aTEIbCTBO OT
npoTtuBHOrO. TeopeMa, ooparHas ganHou. [IpumMer u koHTprpumep. ICTUHHOCTD U
JI0)KHOCTh BbICKa3biBaHUs. Omnepaluu HaJl BBICKA3bIBAHUSIMU C HUCIIOJIb30BaHUEM
JIOTHYECKHX CBSI30K: U, MJIH, HE.

Yucaa
WNppannonaneuple  yucna.  [loHATHE  MppALMOHAIBHOTO  YHUCIA.

Pacrnio3naBanue HPppaduOHAJIbHBIX YHCCII. HpI/IMepBI JOKa3aTCJIbCTB B EUII‘€6p€.

HppanrioHansHOCTh  YHUCHA V. [Ipumenenue B reometpuu. CpaBHEHUE
WUppaMOHATBHBIX YHCe]l. MHOXKECTBO JIEHCTBUTEIBLHBIX YUCEN.
ToxknecTBeHHbIE IPeOOPA30BAHUS

[enbie BhIpaxeHus. Keadpamuvlii mpexuieH, paszioxcenue K8aopamHozo
mpexuieHa Ha MHOXCUMEU.

JpoOHO-panmoHaIbHbIE BHIPAKCHUS

Crenenb ¢ wnenbiM nokaszareneM. [IpeoOpazoBanue IpOOHO-THMHEHHBIX
BBIDAKEHMI: CIIOXKEHUE, YMHOXEHUE, JeJeHue. Aneebpauveckas Opoodw.
Jonycmumoele 3HQueHUus nepemMeHHvlX 8 OPOOHO-PAYUOHANLHLIX BbIPANCCHUSIX .
Cokpawenue ancedbpauueckux opooei. llpusedenue ancebpauyeckux opobei K
obwemy 3namenamenio. Jleticmsus ¢ aneeopauveckumu OpooAMU: CILOJCEHUe,
sblUUMAaHUe, YMHOJNCEHUe, OeleHue, 6036e0eHUe 8 CIeNneHb.

IIpeobpazosanue vipasiceHull, cOOEPHCAUUX 3HAK MOOYIIAL.

KBanparneie  xopHu. ApubdmMernueckuii KBaJI[paTHbIi  KOPEHb.
[IpeoOpa3zoBaHne BBIpaKEHUH, COACpPKAIUX KBaJpaTHBIC KOPHH: YMHOXKCHHE,
JieJIeHre, BEITHECEHNE MHOXKHTENS U3-TI0/] 3HAKA KOPHS, 8HeCeHue MHOICUmMes noo

3HAK KOPHAL.

YpaBHeHUS U HEPABEHCTBA
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KBagpaTHoe ypaBHeHue u ero kopuu. Kesanparuele ypaBHeHus. Henonneie
KBaJpaTHbIE ypaBHEHMS. [[MCKpUMMHAHT KBaapaTHOrO YypaBHeHusa. Popmyna
KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. PemieHue KBaapaTHBIX YpaBHEHHWI: HCIONb30BaHUE (HOPMYIIBI IS
HAXOXKJEHUSI KOPHEH, epaghuyeckutl Memoo peueHus, pa3nodceHue Ha MHOdCUmenu,
noobop KopHeu ¢ ucnonivzoganuem meopemsvl Buema. Konuuecmeo rophei
K8AOpAMHO20 YPASHEHUS 8 3A8UCUMOCMU OM €20 OUcCKpumunanma. bukeaopamnvie
ypaeHeHus. YpasHenus, ceooumsle K JUHEUHbIM U Keaopamuwvim. Keadpammuvle
VPAGHeHUs C napamempom.

JlpoOHO-panmoHadbHbIle YpaBHEHUA. PellleHHe mNpocTemux ApoOHO-
JMHENHBIX ypaBHEHUH. Pewienue OpobHO-payuoHanbHbiX YPagHeHUII.

Memoowl pewienus ypaguenuti. Memoobl pAGHOCUTbHBIX NPeobpa306aHuUll,
MemooO 3ameHbl NepeMeHHOU, 2paguueckuil memoo. Hcnonv3osanue ceoticma

@dyuKyul npu pewenuu ypasHeHull.

Ilpocmetiwiue  uppayuoHnaibHvie  YpasHeHus  6UOA f(x)=a ,

JEX) =g (%)

Cucmemul TUHEUHBIX YPAGHEHUN C NAPAMEMPOM.

HepasencTBa. UucnoBbie HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.
[TpoBepka cripaBeNIMBOCTH HEPABEHCTB MPH 3aJJaHHBIX 3HAUCHUSIX TTEPEMEHHBIX.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTa. Joiacmeo
onpeoenenusi Hepagencmaa (001acnv 00NYCMUMbIX 3HAUEeHUL NePEeMEHHOIL).

Pemenne nuHEHHBIX HEpaBEHCTB. KeaodpamHoe HepaseHCmMeo U €20
peuwieHus. Pewenue keadpamuulix Hepagencmas. UCNOIb308AHUE CEOUCNE U epaduKa
K8AOpAMUYHOU (DYHKYUU, Memoo UHMEPBALO8. 3anucv peuleHus KeaopamHozo
HepaseHcmaa.

Pewenue wyenvix u OpobHO-payUOHANBLHBIX HEPABEHCME  MEmMOOOM
UHMEPBAos.

DyHKUNHA
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KBampatnunas ¢ynkuusa. CBoiicTBa U rpaduk KBaapaTUyHOW (DyHKUIHUU
(mapaboma). Ilocmpoenue epaguxa KeadpamuyHoU @GYHKYUU no MOUKAM.
Haxoxnenue Hynmedl  KBaApaTM4yHOW  (DYHKIUM, MHOJICecmeéa  3HAYeHull,

APOMEINCYMKOB 3HAKONOCMOAHCMBA, NPOMEINCYMKOE8 MOHOMOHHOCMU.

ObpaTHas mponopHHOHaTBHOCTh. CBOMCTBA PYHKINH y = kKr unepOona.
X

I'paguxu ¢yuxyuii. Ilpeobpazosanue epaguxa @ynkyuu y= f(x) 011

nOCMpoenust  2papuxkoé QyHKyuti  6u0a y=af (kx+b)+c .1 paguxu  @ynxyui

k
y=a+m, y=\/;,y=|x|-

PelieHne TeKCTOBBIX 3a/1a4

3amaun Ha Bce apudmeTnueckue AeUCTBUS. PerieHue TEKCTOBBIX 3ajad
apumeTnyeckuM crnocodboM. Mcmonab3oBaHue TaOIMUI], CXEM, YEPTEXKEH, IPYrux
CPEIICTB MPEACTABICHUS JaHHBIX MPY PEIICHUN 3a/1a4H.

3amaun Ha JABUXKEHUE, padOTy U MOKYNKH. AHAINW3 BO3MOXKHBIX CUTYaIIUM
B3aMMHOTO PACIOJIOKCHHUS OOBEKTOB MPH WX JIBIKEHUU, COOTHOIIEHUS 00BEMOB
BBITIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3amauu Ha YacTH, JI0JIM, MPOIEHTHI. Perienue 3a/1au Ha HaXO0XKACHUE YacTH
Yyyca ¥ Yucia Mo ero yactu. PerieHue 3a1ad Ha OpoueHTsl U oM. [Ipumenenue
IIPOIIOPLMN NPU PEIICHUN 3a]1a4.

Jlornueckue 3amauu. Perienue joruueckux 3amad. PeuwieHue 1o2uiecKux
3a0a4 ¢ nomMowblo 2pagos, maodauy.

OcHOBHBIE METOJIbI pEIIEHUsI TEKCTOBBIX 3ajad: apuPMETHUCCKUH,
anreOpanueckuii, mepebop BapuaHTOB. [lepsuunvle npeocmasienusi o Opy2ux
Memooax peuitenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

HUctropust MaTeMaTUKHU

beckoneunocmv mHooxcecmea npocmuix uucen. Yucna u Onunbl ompe3Kos.
Payuonanvueie wucna. [lompebrnocms 6 uppayuoHanibHbIX YUCTAX.

11. @epma, . Buem, P. [lexapm. Hcmopus 6onpoca o Haxodicoenuu popmyi
KOpHel aneedpaudeckux ypagHeHuti cmenere, oonvuiux yemoipex. H. Tapmanes,

Iic. Kapoano, HX. Abens, 3. I'anya.
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Tosenenue epaghuxos ynxyuii. Ilpumepul paznuunvix cucmem KOOpPOUHAM.

Ponv poccuiickux yuenvix 6 paszeumuu mamemamuxu: JI. Dinep. H.U.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u

Hasu2ayKux Hayk, paseumue poccuticko2o ¢roma, A.H. Kpvinos.

9 kaacce

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKHU

I[lonsTne  MHOXECTBA.  DJIIEMEHTBHI  MHOXKECTBAa.  [loJaMHOKECTBO.
[lepeceuenne u oObeauHEeHHE MHOXKeCTB. Ilycroe, KoHeuHOE, OECKOHEUHOE
MHOKecTBO. OTHOIIIGHHE NPUHAIICKHOCTH, BKJIIOUCHHS, paBeHCTBA. CIOCOOBI
3agaHust MHOXeCTB. Kpyru Dunepa.

NCTUHHOCTE M JIO)KHOCTHb  BbICKa3bIBaHWs. CJOXKHBIE M  MPOCTHIC
BbICKa3bIBaHUsA. Onepalui HaJ BHICKa3bIBAHUSIMU C UCIIOJIB30BAHUEM JIOTHUYECKHUX
CBSI30K: M, WJIH, HE.

Yucaa

MHOXeCTBO A€ CTBUTEIbHBIX YHCEIL.

YpaBHeHUS U HEPABEHCTBA

Vpasnenus euoa x"=a, Ypasnenus 6 yenvix uucnax.

CucrteMbl ypaBHEHUN. YpaBHEHUE C ABYMs MEPEMEHHBIMU. PalinoHanbHOe
YPaBHEHHE C IBYMS ITIEPEMEHHBIMM.

IlonaTne cucrteMsl ypaBHEHUN. Pemienne cucreMsl ypaBHEHHI.

Metonpl pelIeHuss CHUCTEM pPAlMOHAIBHBIX YPABHEHUW C  JBYMS
NEPEMEHHBIMU: 2paguueckuil. Memoo, Memoo CIOHCeHUsi, METOJ TOJCTaHOBKH,
MemooO 86e0eHUsl HOBbIX NEPEMEHHBIX.

Cucmemvl payuoHaIbHBIX YPAGHEHUU C NAPAMEMPOM.

Cucrembl HEpaBEHCTB C JABYMsI NepeMeHHbIMH. M300paxkeHue perieHus
CUCTEMBI HEPABEHCTB HAa KOOPAMHATHOW IUIOCKOCTH. 3alKMCh PELICHHS] CHUCTEMBI
HEPABEHCTB.

DyHKIUU
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Onpenenenre 4YUCIOBOW (YHKIIMK, OOJIACTH OMpEACNICHHus, 001acTh
3HaueHni pyHkuuu. Crnocoos! 3aaanus ¢pyHkiuu. CoiicTBa pyHkuuid. YeTHbie u
HEYETHbIC (PYHKIIHH.

Tpaguxu gynxyuii y = Yx,y = x™, Y = x ™u ux ceoticmea.

[locnenoBarenpHOCTH M mporpeccud. YucioBasi MOCIEI0BATEIBHOCTb.
[TpuMepsl YMCIOBBIX MOCIEI0BaTEIbHOCTEH. becKOHeUHBIE MOCIIeI0BATEILHOCTH.
ApudmeTndeckass Tporpeccusi M €€ CBOWCTBA. |'eomeTpuueckas MPOTPECCHs.
Dopmyna obwezo uneHa u cymmvbl N NEPEvIX UNeHO8 apu@dmemuyeckou u
eeomempueckotl npoepeccuti. CXo0auancsa 2eomempuieckas npocpeccus.

Penrenne TeKCTOBBIX 3a/1a4

3amaun Ha Bce apupMeTHueckue NeicTBus. PelieHne TEKCTOBBIX 3ajay
apumernyeckuMm crnocodboM. Mcrnonp3oBaHue TabIUIL, CXEM, YEpPTEKEU, APYTrUx
CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHNH 3aJa4H.

3amaun Ha JBUKEHUE, PAa0OTYy U MOKYNKHU. AHAIU3 BO3MOXKHBIX CUTyalui
B3aMMHOTO PAaCMOJOXKEHUS 00BEKTOB MPH WX JABIKEHHUH, COOTHOIIECHUS 00HEMOB
BBINIOJIHAEMBIX padOT IPU COBMECTHOM padore.

3amaun Ha 4acT, JOJIH, NPOLEHTHI. Pelienne 3aqau Ha HaX0XKJIEHUE YacTu
YHClia ¥ YHCTa Mo ero JyacTu. Pemenne 3amaq Ha mpoueHTs U Aoau. [Ipumenenne
IIPOITOPLUN MPU PEIICHUN 3a]1a4.

Jlornueckue 3amaud. Pemenue jorumdeckux 3anay. Peuwenue no2uueckux
3a0a4 ¢ nomowbto 2pagos, maobauy.

OcCHOBHbIE METO/ABl pELIeHHs] TEKCTOBBIX 3adau: apu(pMETHUYECKHIL,
anrebpanveckuii, mepedop BapuaHTOB. [lepguunvie npedcmasienuss 0 Opyeux

Memooax peulenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CTaTuCTHKA M TeOpPUsl BEPOSITHOCTEMH
Tabnuunoe u rTpaduyeckoe MNpeACTaBICHUE [aHHBIX, CTOJOYaThie U
KpyrOBBIE JIHWarpamMMmbl, TpauKd, NPUMEHEHHE JauarpaMM W TpaduKOB IS

OIMMCaHMs 3aBUCUMOCTEH PCaJIbHbIX BCJINYNH, U3BJICYCHHC I/IH(l)OpMaI_II/II/I n3 Ta6J'II/II_I,
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nuarpaMMm U TpadukoB. OmnucaTtenbHbIE CTATUCTUYECKHUE TMOKA3aTeNId YHCIIOBBIX
HaOOpOB: cpeaHee apudmeTnyeckoe, BapuaHTa, Meduana, HAUOONIbIIee U
HaMMeEHblllee 3HadyeHus. Mepbl pacceMBaHMs: pa3Max, Moja, oucnepcus u
cmanoapmmoe OmKIloHeHue.

CrnyuaiiHasi U3MEHYMBOCTb. VI3MEHUYMBOCTH MpU U3MEpeHusix. Pewarowue
npasuia. 3aKkOHOMePHOCMU 8 USMEHYUBLIX GEIUUUHAX.

Crnyuaitnbie coObITus. CiiydailHbI€ OMBITHI (AKCIIEPUMEHTHI ), SJIEMEHTapHbIE
ciydaitHbie coObITHS (MCcX01bl). BeposiTHOCTH AiieMeHTapHbIX cOObITUI. COOBITHS B
CIIyJalHBIX JKCIEPUMEHTaX W OJarompHUATCTBYIONIUE dJIEMEHTAapHBIC COOBITHS.
BeposiTHOCTH City4ailHbIX cOOBITHIA. OTIBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiMU. Kitaccuyeckre BEpOSITHOCTHBIE OMBITHI C HCIOJIb30BAHUEM MOHET,
KyOukoB. [Ipedcmasnenue cobvimuii ¢ nomowwpro  ouazpamm  Jujepa.
IIpomusononosicnvle cobvimus, o6veoureHue u nepeceyerue coowvimuti. Ilpasuno
cnooicenus geposimuocmeti. Cnyyaiinsiii 6v100p. [Ipedcmasnenue sxcnepumenma 8
suoe oepesa. Hezasucumvie coovimus. Ymuoowcenue eeposmuocmell He3a8UCUMbBLX
coovimuui. Ilocnedosamenvrvle Hezasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSAX B )KU3HHU.

Onemenmovl  KomMoOuHamopuxu. Ilpasuno ymuoodwcenus, nepecmaHosKu,
@axmopuan yucna. Couemanus u yucio covemanuil. Popmyna yucia covemaHuii.
Tpeyeonvuux Ilackans. Onvimbl ¢ OOABWUM  YUCTIOM — DPABHOBOIMONCHBIX
9eMeHmapHbIX cobbimuil. Boluucnenue eeposmuocmetii 6 onvlmax ¢ npumMeHenuem
KoMOuHamopuwix gpopmyn. Ucnvimanus bepuynnu. Ycenex u neyoaua. Beposmnocmu
cobvimuii 6 cepuu ucnvimanuil beprynnu.

Cnyuaunvle Geauyumvl. 3HAKOMCMBO CO CAVYAUHLIMU BEAUYUHAMU HA
npumMepax  KOHEeYHbIX  OUCKPEeMmHbIX — CHyYyauuwulx  eeauyuH. Pacnpedenenue
seposimnocmeil. Mamemamuyeckoe odxcudanue. Cgoticmea Mamemamuiecko2o
oorcudanus. Ilonamue o 3axkone Oonvwux uucen. Hsmepenue eeposmuocmel.
llpumenenue 3axoHa OoOMLWIUX YUCEl 6 COYUONO2UU, CMPAXOBAHUU, 8
30pagooxpanenuu, obecneueHuy 0OE30NACHOCMU HACENeHUs 68 YPe38bIUaALHbIX

cumyayusix.
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HcTopust MaTeMaTUKH
llossnenue  memooa  KoopOuHnam,  NO360JANOWE20  NEpesooumbs
eeomempuieckue obvekmol Ha A3bIK ancebpul. Ilossnenue epaguxos gynxyui. P.

Hexapm, I1. @epma. Ilpumepwvi pasnuunsvix cucmem KOOPOUHAm.
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TemaTnuyeckoe IiaHnpoBanme. Ajireopa. 8 kiacc

5 yaca B Hejielto, Bcero 175 4acoB)

<
S XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITeJIbHOCTH
& = Conep:xanue y4eOHOro
= = YY€HHKA
5 = Marepuaja . .
= = KonunuecTBo yacoB (Ha ypoBHe y4eOHBIX JAeiiCTBHII)
=
I'nasa 1.
8
MHo:xecTBa M olepauuyv HaJa HUMH
1 MmuoxectBo. [ToqnMHOXK€ECTBO 1 OmnuceIBaTh: MOHATHE MHOKECTBA, DJIEMEHTA
JaHHOTO MHO’KECTBA. MHOKECTBA, CIOCcOOBI 3aJaHus MHOXCCTB, MHOXKCCTBO
HATYpaJIbHBIX YHUCEJ, MHOXECTBO LEIbIX YUCE,
2 Omepanuy HAT MHOKECTBAM. MHf))KCCTBO palMOHAIBHBIX YUCEI, MHOKECTBO
5 JEUCTBUTEIBHBIX YUCEIT U CBSI3U MEXTY STUMHU

YHCJIOBBIMHU MHOXCCTBAMU.



https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116965425/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116965425/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116964561/

XapaKTepl/ICTI/IKa OCHOBHBIX BH/JIOB I¢ATCJIBHOCTH

]
S s Conepxkanue yueOHOro
s B YYeHHKa
s = MaTepuaJia . .
=) KosnunyecTBo yacoB (Ha ypoBHe y4eOHBIX JAeliCTBHUII)
=
3 dopMyia BKIIOYEHUS-UCKITIOUCHUS. Hcnonp30BaTh CUMBOJIMYECKUE 0003HAUEHUS
B3anMHO oHO3HAYHOE 3 MHOXCCTB
COOTBETCTRIC. HATypaJbHBIX, [EJIBIX PAIIMOHAILHBIX YUCET,;
3HAKOB MIPUHAIIICKHOCTH.
4 PaBHOMOIHBIC MHOKECTEA. [IpuBOAUTH MPUMEPHI MHOXKECTB U €r0 AJIEMEHTOB,
MOJIMHOKECTB 3aIaHHOIO0 MHOYECTBA.
(CHETHBIC MHOKECTBA, 3HaTh CIIOCOOBI 3aJ]aHUS MHOKECTB.
NnmocTpupoBaTh COOTHOIIEHUS] MEXKITY MHOKECTBAMU
C MOMOIIBI auarpamm OJilnepa.
DopMyIUPOBATH:
onpeaeneHus
1

PaBHBIX MHOYECTB, II0JIMHOCCTBA,
COOCTBEHHOTI'O TTOJMHOKECTBA,

MIePECCUCHHUS

MHOKECTB,

00BbeTMHEHUS

MHOKECTB,

pPa3HOCTH MHOYKECTB,

PaBHOMOIIIHBIX MHOYKECTB, CYETHOTO MHOKECTRBA.
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https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116964600/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116964600/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116964600/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116963824/
https://ruobr.ru/s497/journal/plan/1781629/listmodal/fromtopics/116963824/

Homep

naparpada

Coaep:xxanue yueOHOT0
MaTepuaJia

KoanuecTrBo uacoB

XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

BrInoHATE aHAJIU3 COOTHOILICHUM MCXKAY YUCJIOBBIMHU
MHOXKCCTBAMH U UX JJICMCHTAaMM.
VYcranaBiauBaTh B3aUMHO OJHO3HA4YHOC

panroHaIbHON Ipodu

KoHTponbHana paboTa 1
I'naesa
40
PanmnoHanbHbIe BHIPpAKEHMSI
5 Panronansubie 1pobu 2 Pacnosznasams 1ienple paioOHaIbHBIEC BBIPAKECHUS,
JpOoOHBIE pallMOHAJIbHBIE BBIPAKEHUS, IPUBOIUTH
6 OcHOBHOE CBOHCTBO 3 IIPUMEPHI TAKUX BBIPAKEHUM.

Dopmyruposams:

26




Homep

naparpada

Coaep:xxanue yueOHOT0
MaTepuaJia

KoanuecTrBo uacoB

XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

CroxeHue 1 BBIYUTAHUE
palMoOHAIBHBIX JIpo0ei ¢
OJIMHAKOBBIMM 3HaMEHATEISIMU

CroxeHue 1 BBIUUTAHUE
parMoHaANBHBIX Ipo0eii ¢ pa3HbIMU
3HAMEHATEIISIMU

KoHntposnbHas padora.

VYMHOXKEHHUE U JICJICHUE
palMOHAJIBHBIX APOOEH.
Bo3sBenenue parmoHanbHOM 1poou
B CTCIICHB

10

ToxxaecTBeHHbIE TPe0Opa30BaHUs
pPalMOHAJIBHBIX BBIPAKEHUHN

onpeodeneHus: PalMOHAIBHOTO BBIPAKECHHUS,
JIOITyCTUMBIX 3HAYE€HHUI MIEPEMEHHOM, TOKIECTBEHHO
PaBHBIX BBIPAKEHUM, TOKIECTBA, PABHOCUIIbHBIX
YpaBHEHUH, pallMOHAIBHOTO YPaBHEHUS, CTETICHU C
HYJICBBIM MTOKA3aTeIeM, CTEIICHH C LIEJIbIM
OTpHUIIATEIHLHBIM TTOKa3aTeJIeM, CTAHIApPTHOTO BUAA
qucIia, 00paTHOM MPONMOPIMOHATILHOCTH;

€601icmeéa: OCHOBHOE CBOMCTBO PAIIMOHATILHOM 1po0u,
CBOWCTBA CTEICHM C LEJIBIM [I0Ka3aTeJIeM, YPaBHEHUH,

GyHKIUHU Y = k :
n

npasuaa; CI0KEHWS, BEIYUTAHKS, YMHOXKCHUS, ISTICHUS
npoOeii, BO3BEICHUS APOOH B CTETICHB; YCIOBUE
paBEHCTBa JpoOU HYIIIO.

Jloxa3vieamsb CBOMCTBA CTEIICHU C 1EJILIM MOKA3aTEJIEM.
Onucvieamsb rpadudecKuil METO pEIICHUS] YPABHEHHM
C OHOM NIEPEMEHHOM.
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Homep
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XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

KoHntposnbHas padora. 1
11 PaBHOCUIIBHBIE YpaBHEHUS. 7
12 PanmmonanbHble ypaBHEHUSA
13 CreneHsb ¢ UeNbIM OTPULIATEIBHBIM 2
MoKazaresem
14 CBoiiCTBa CTENEHU C LEIBIM 2
MoKazareseM
k ..
15 OyHKIUsA y=—u e€ rpaduk 4
X
KontponbHas pabora. 1

Ilpumensims OCHOBHOE CBOMCTBO paIlMOHATBHOMN ApOOH
JUTSL COKpAILlEHUs U TTpeoOpa3oBaHust IpoOeH.
[TpuBoauTh 1poOU K HOBOMY (00IIIEMY) 3HAMEHATEIIO.
Haxoautk cymMy, pa3HOCTb, IPOU3BEACHUE U YACTHOE
JpoOeil. BBIMOMHATD TOXKIECTBEHHBIE TPE0OPa30BAHUS
pallMOHANIbHBIX BhIPAXKCHUH.

Pewams ypaBHEHUS C IEPEMEHHON B 3HAMEHATEJIE
JpoOH.

Ilpumensms CBOMCTBA CTENEHHU C LIEJIBIM ITOKA3aTEIEM
JUTSl IpeoOpa3oBaHMs BIPAKEHUH.

3anucvieamp 4ucaa B CTaHIapTHOM BHJIE.

Buvinoansame nocTpoeHue U 4TeHne rpapuka GyHKIuu
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S XapaKTepuCTHKA OCHOBHBIX BH/I0B AeAITe1bHOCTH
& = Copnepxxanue yuyeOHOI 0o
s = YYEeHHKA
S = MaTepHaJia . .
=) KosnunyecTBo yacoB (Ha ypoBHe y4eOHBIX JAeliCTBHUII)
=
I'naesa 3.
20
OcCHOBBI TeOpHUM AEJIMMOCTH
16 JlenuMmocTh Hamleno u eé 3HaTh ONpPEACICHUS:
CBOIICTBA. JEIUMOr0, IETUTENsI YUCia, KPATHOIO YHCIIA.
3HaTh, YTO O3HAuYaeT 3aluch a : b, B KakoM ciydae
YHCIIO @ NETUTCS Ha Ieloe 4ucio b Hamedno.
4 @opMyMpOBaTh CBOMCTBA JACIMMOCTH HAaLEIO U
OPUMEHATh ~ MX  MpU  pElIeHUWH  337a4  Ha
JI0Ka3aTeIbCTBO.
3HaTh, UTO 3HAYUT PEUIUTh YpPAaBHEHUE C JABYMS
MEPEMEHHBIMU B LIENbIX (HATypajdbHBIX) YHCIAX.
PemaTte ypaBHEHMsI B LI€JIBIX YHCIAX.
17 JleneHne C OCTaTKOM. DopMyIMpPOBaTh TEOPEMY O JICJICHUU C OCTATKOM.
4 3HaTh CBOMCTBO PAa3HOCTH LEIBIX YHUCEN, JAIOMIMX

CpaBHEHUS MO MOIYII0 U HX
CBOMCTBA.

OIWMHAKOBBIC OCTATKH IIPpU JCJICHHU Ha HATYPAJIbHOC
qHucCiIo, CBOMCTBO OCTaTKOB npu ACJICHHM LOCIIbIX
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XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

Yycell Ha HATypaJIbHOE YUCIIO, €CIIM HUX Pa3HOCTH
KpaTHa 3TOMY YHUCILY.

3HaTh ONPENEIICHUE YHCENl, CPABHHUMBIX IO MOJIYJIIO.
dopMynupoBaTh  HEOOXOAMMOE UM JIOCTATOYHOE
YCJIOBHSI CPAaBHUMOCTHU LEJBIX YHUCEN MO MOMYJIIO.
@opMynMpOBaTh CBOWCTBA CPABHEHUW WU NPUMEHSTH
WX TIpYU PELICHUMU 3a/1ad.

18

HOJ/l nm HOK nByx HaTypajabHBIX
yuces. B3auMHO 1mpocTeie yuca.

3HaTh OomnpeeeHus: O0Iero NeIuTeNsa, HauOOJbIIEro
oOiiero  AenuTeNst  4uced, OOLEero  KpPaTHOTO,
HAaWMEHBIIIET0 OOIIEro KpaTHOTO YHCEJ, B3aHUMHO
MPOCTHIX YHCEN.

3nars Teopembl o HO/JI (a,b), ymeTh MPUMEHATh HX
P HAXOXKICHUM HaWOOJIBIIEro OOIIEro JeTUTeNs
JIBYX YHCE.

[IpumensTy  apyrue s dexTuBHBIE MIPUEMB]]
naxoxnaenus HO/JI (a, b).

3Hath anroput™ EBKiInaa.

3uars Teopembl 0 HOK (a, b), uemy paBHO
npousseaenne HOK (a, b)u HO/JI (a, b),
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yUeHHKA
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yeMy paBHO HOK B3auMHO mpocCThIX ymcen

19 [Ipu3Haku NEeTMMOCTH. dopMyIupoBaTh MPU3HAKK JASIUMOCTH Ha 2, 3, 5, 9,
10, 11.
Jloka3piBaTh JTH TIPU3HAKH C TIOMOINBIO  «SI3bIKA
3 CpPaBHEHUI.
3HaTh MpU3HAKU JETUMOCTH Ha 4, 25, 8, 125.
[IpuMeHATh TPU3HAKK ACIUMOCTH TIPH  PCIICHUU
3alady  HAa HAxXOXIEHWE YHCENl, TPH PCIICHUU
YpPaBHEHUM, MPHU JOKA3aTEJIbCTBE YTBEPKIACHHUI.
20 3HaATh ONpeACICHUS:
MPOCTOTO YHWCJIA, COCTABHOTO YHCJIA, KAaHOHUYECKOTO
pa3lIoKEHUST  COCTaBHOTO  YHMCJIa Ha  IPOCTHIC
[IpocTbie M COCTaBHbBIE YHUCTA. 4 MHOKHUTCIIH.

3HaTh TEOPEMY O MHOXXECTBE IMPOCTBIX YHCEN U
CBOMCTBA MPOCTBIX YHUCEIL.

dopMyHMpoOBaTH OCHOBHYIO TE€OPEMY apU(PMETHKH.
3Hatb TeopeMy Depma.
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yUeHHKA
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PaCKJIaIIBIBaTB HaTypaJdbHBIC YHCJIa Ha IIPOCTHIC
MHOKHTCIIN u MIpcaACTaBIAATh Hux B BHUAC
KaHOHHUYCCKOI'O PA3JIOKCHUAI.

Pemarts B IIPOCTBIX YHUCJIAX YPAaBHCHHA.

KoHntposnbHas padora. 1
I'nasa 4
19
Hepasencta
21 HucnoBble HEPABEHCTBA U HX Pacrnio3naBatp U TPUBOAUTH IPUMEPHI UYHUCIOBBIX
CBONCTBA. HEPaBEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
2 JIMHEWHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHON, JTBOMHBIX
HEPABEHCTB, CHUCTEMBI HEPaBEHCTB u ux
COBOKYITHOCTH.
22 CiioxkeHne 1 yMHOKEHHE 3 PopMyIUPOBATH ONPEACIICHUS: CPABHEHHUS

YUCIOBBIX

JIBYX YHCEJ, PEIICHNS HEPABEHCTBA C
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XapaKTepl/ICTI/IKa OCHOBHBIX BH/JIOB I¢ATCJIBHOCTH

]

=2
& = Copnepxxanue yuyeOHOI 0o
s B y4eHHUKA
S = MarepuaJia . "
=) KosnunyecTBo yacoB (Ha ypoBHe y4eOHBIX JAeliCTBHUII)

=

HEPaBEHCTB. OJHOM IEPEeMEHHOM, PaBHOCWIIBHBIX HEPABEHCTB,

OI.[GHI/IBaHI/Ie 3Ha4YCHUA
BBIPAKCHHU.

JUHEWHBIX HEPABEHCTB C OJHOMN

MIEPEMEHHOM, PEIEHUS CUCTEMbI HEPABEHCTB C

OJIHOM TIEpEeMEHHOM, 00J1acTH

ONPEICIICHNS BEIPAXKECHUS, YUCIOBOTO MTPOMEKYTKA.
DopMyIMpPOBATH CBOMCTBA YUCIOBBIX

HEPaBEHCTB, TEOPEMBI O CIIO’)KEHUH, YMHOXEHUU
HEPaBEHCTB, TEOPEMBI O 3AMEHE

HEPABEHCTB PABHOCWJIbLHBIMU HEPABEHCTBAMU.

23

HepasencTBa ¢ onHoOM
rnepemMeHHou. Uncosbie
MIPOMEKYTKHU.

OOBSICHATh, KaKME HEPABEHCTBA

HAa3bIBAIOT HEPABEHCTBAMU OJHOTO 3HAKA, a

KaKH€ HEPaBEHCTBAMH IPOTHUBOIOJIOKHBIX 3HAKOB,
CTPOTMMHM U HECTPOIMMH HEPABEHCTBAMM.

IIprMeHATh 3HaKM IS 3alIMCH CTPOTOrO U

HECTPOTOro HEPABEHCTB,

JIBOWHOTO HEPABEHCTBA,CUCTEMBIHEPABEHCTB
COBOKYITHOCTH HEPaBEHCTB.
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YMeTtb 3allMChIBaTh, YUTAaTb U I/I306pa>KaTB IIPOMCIKYTKH
ABJIAIOIIHUCCA MHOKCCTBOM pemeHHﬁ HCPABCHCTB U

HX CUCTCM, O6’I)GIII/IHCHI/I€M

N IICPCCCUCHUCM YHCIIOBBIX ITPOMCIKYTKOB.

24 CucreMbl 1 COBOKYIHOCTH Pacrnionarate yucia, BEIpaX€HUS B MOPSAIKE BO3PACTAHUS
JIMHENHBIX HEPAaBEHCTB C OJHOWU (yObiBaHU).
MIEPEMEHHOM. Jloka3bpIBaTh CBOKMCTBA YMCIIOBBIX HEPABEHCTB,
4 TEOPEMBI O CIIOKECHUU U YMHOKEHUU
YUCJIOBBIX HEPABEHCTB.
Pemlare nMHENHBIE HEPABEHCTBA C OJJHOM NIEPEMEHHOM.
Pemate cHUCTEMBI HEPABEHCTB C OJAHOM MEPEMEHHOM.
25 YpaBHEHHUSI U HEPABEHCTBA, DopMyIMpPOBaTh OMPEACIECHUE MOIYJS YHUCIIA.
coAepKallrue 3HaK MOIYJIS. 3HaTh, KaK PacKpbIThb MOAYJIb YHCIIA.
4 @opMynUpOBaTh CBOMCTBA, KOTOPBIE CIEAYIOT W3

OnpCACICHUA MOIYJIA, TCOPEMBI 0 pEIICHUN
HCPABCHCTB, COJCPIKAIIUX 3HAK MOIYJIA.
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3aMeHSATH YpaBHCHHUA MW HCPABCHCTBA, COACPIKAIINC
MOAYJIN PaBHOCHUIIbHBIMHA CHUCTCMaMHUu )51 ux
COBOKYIIHOCTAMM.

Pemats YPpaBHCHHUA WM HCPABCHCTBA C MOAYJIAMH.

KontposnbHas pabora. 1
I'nasa 25
KBagpatHbie KopHH.
JleicTBUTEIBbHBIE YHCJIA
26 OyHKIHsL y = X2 U eé rpaduk. 3 3HaTh OTpeICTICHHUS: bynkuu, obiactu €4
onpeeeHus U 001acTH 3HAYCHUM.
3HaTh, Kakas Qurypa  HaszpIBaeTcs  Tpadurom
gyHkuuM y = X2, U ee CBONCTBa.
21 KeanpaThbie kopH. 4 YMeTh cTpouTh rpahuk QyHKIMU y = X2

ApubdmMeTnueckuii KBaapaTHBINA
KOpPEHb

Haxonuth 3HaueHwe (QyHKUMH 1O  3aJaHHOMY
3HAQYEHUIO  apryMEHTa, 3HAYEHUE AapryMeHTra 1o
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28 MHOX€eCTBO I€CTBUTEIbHBIX 2
JHUCEN.

29 CaoiicTBa apumMeTHIeCcKOro 5
KBaJIPAaTHOTO KOPHS

30 ToxxaecTBeHHbIE TPEOOpa30BaAHNUS 6

BBIPAKCHUMH,
coaepKalumx
KBaJIpAaTHbIE KOPHHU

3aJJaHHOMY 3HAYEHUIO (YHKIIUM, OIpeaesiTh
NPUHAIIICKHOCTh TOYKH Trpaduky (QyHkiuum 06e3
HOCTPOEHUS.

CpaBHuBaTh 3HaYeHUsI QYHKIUHU TIPU
IPOTUBOMNOJIOXKHBIX 3HAUEHUAX apTyMEHTA.

Pemarp rpaduueckn ypaBHEHHS, CHCTEMBI
ypaBHEHHMI, B KOTOPBIX BXOAUT (DYHKLUA Y = X2,
3HaTh 0003HaUEHUE apU(PMETHUECKOTO KOPHS U3
YHucliaa M ero Ha3BaHUE.

3HaTh, UMy PaBHO BBIPAKCHUE (\/E)z, CKOJIbKO
KOpHel uMeeT ypaBHeHHe X2 =a mpua > 0wu
4eMy OHHU PaBHBL.

Haxonuts 3Ha4eHUs BBIPAXKEHUM, COAEPHKALIAX
KBaJpaTHbIC KOPHHU, 0OJIACTH OIPEIACIICHHUS
BBIPKEHUM, COIEPKAIINX KBaJPATHBIE KOPHHU.
Pemate ypaBHEHHs] U HEpPaBEHCTBA C KBaJIpaTHBIMH
KOPHSIMU.

Crtpouth rpaduku (QyHKIHHI, COAEpKANTUX
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]
- T XapaKTepucTHKAa OCHOBHBIX BH/IOB J1eSITe/IbHOCTH
s = Copnepxxanue yuyeOHOI 0o
s B y4eHHUKA
S = MarepuaJia . "
=) KosnunyecTBo yacoB (Ha ypoBHe y4eOHBIX JAeliCTBHUII)
=
KBaJIpaTHbIE KOPHH.
3HaTh 00JIaCTh ONPEAEICHUS U 00JIaCTh
31 DyHKIUA Yy =/x 1 €& rpaduk 4 3HAYCHHUH (YHKIHH
y = Vx.
KOHTpOITbHAs paboTa 1 3HaTh, Kakas  (Qurypa  Ha3bIBaeTcs  IpauKOM

dyskImM y = VX u ee cBoiicTsa.

YMeTh cTpouTh rpaduk GyHKIMH y = VX.

Haxomute 3HaueHwme (QyHKOMH 1O  3aJaHHOMY
3HAYCHUIO apryMeHTa, 3HAYCHHWE  apryMeHTa 110

3aJaHHOMY 3HAYEHUIO (GyHKUMH, OIpenesnsiTh
NPUHAAJIEKHOCTh TOYKH rpaduky GyHKIuu 0Oe3
IOCTPOEHUH.

CpaBHUBaTh 3HAau€HUA (PYHKUUMU TPU HEPABHBIX
3HAUEHUAX AapryMEHTa.

Pemate rpaduuecku ypaBHEHMs, B KOTOPBIX BXOIUT
dynkmua y = vVx.

Pemate  ypaBHEHUSS W HEPaBEHCTBA, B KOTOPBIX

BXOJUT QYHKIHSA y = V/X.
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=3 XapaKTepuCTHKA OCHOBHBIX BH/I0B AeAITe1bHOCTH
& = Copnepxxanue yuyeOHOI 0o
s B YYeHHuKa
S = MaTepHaJia . .
=) KosnunyecTBo yacoB (Ha ypoBHe y4eOHBIX JAeliCTBHUII)
=
I'naga 3
46
KBaapatHbie ypaBHeHUs
32 KBangpaTtHeie ypaBHeHus. Pemenue 4 Pacnosnasams n TpuBOANTH IPUMEPHI KBAAPATHBIX
HEIOJIHBIX KBAJPATHBIX YPaBHEHUN YpaBHEHUH PA3JIMYHBIX BUAOB (ITOJIHBIX, HEMTOIHBIX,
MPUBEAEHHBIX ), KBAJIPATHBIX TPEXUIICHOB.
33 ®opmyIa KOpHEH KBaJPATHOTO 6 Onucvlieamsv B 00IIEM BUJIE PEIICHUE HEMOJHBIX
ypaBHEHUS KBaJPaTHBIX YPABHEHUM.
Dopmynuposams:.
34 Teopema Buera 6 onpeodenenus: ypaBHEHNs TIEPBOU CTENEHH,
KBaJPaTHOTO YPAaBHEHUS; KBaIPATHOTO TPEXUIICHA,
KontponbHas paborta 1
JUCKPUMUHAHTA KBAJAPATHOTO YPaBHEHUS
- . U KBa/IpATHOTO TPEXUJIEHA, KOPHS KBaIPaTHOTO
35 KBaapatHblii TpEXUIeH 3 P P > KOP P

TpéxuseHa; OMKBaIPaTHOTO YPaBHEHUS;
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36 Peienue ypaBHeHUi, KOTOpBIE 9
CBOJIATCS K KBaJIpaTHBIM
YPaBHCHHSIM
38 PannonanbHbie ypaBHEHUS KaK 5
MaTeMaTHYECKUE MOJICITH
peaNbHBIX CUTYAIUH.
Pemenne nornyeckux 3agad.
39 Jlenenre MHOTOYJICHOB. 4
40 Kopuu mHorousnena. 3
Teopema besy. 3

€601iCcmMea KBaIpaTHOTO TPEXUIICHA;

meopemy Buera u oOpaTHy1o €il Teopemy.
3anucvieams 1 AO0Ka3bIBaTh HOPMYITy KOpHEH
KBaJPaTHOTO ypaBHEHMS. VcciemoBaTh KOJIMIECTBO
KOpHEH KBaJIpaTHOTO YPaBHEHUS B 3aBUCUMOCTH OT
3HAKa €ro JUCKPUMHUHAHTA.

Jloxaszvieames meopemol: Bueta (mpsamMyio u o0paTHYIO),
0 Pa3NIOKEHUH KBAJPATHOTO TPEXUJICHA HA MHOKUTEIH,
O CBOWCTBE KBaJPATHOT'O TPEXUJIEHA C OTPUIIATEIIHHBIM
JTUCKPUMHUHAHTOM.

Onucvleams Ha IPUMEpPaX METOJ] 3aMEHBI TICPEMEHHON
JUISL PELLICHUS] YPABHEHUM.

Haxooumwb KOpHU KBaJpaTHBIX YPABHEHUHN PA3IMYHbIX
BUJIOB. [IprmensaTs TeopeMmy Buera u oOpaTHy1o eil
TeopeMy. BBIIOIHATE pa3iioKeHUe KBaAPaTHOTO
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XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

TpéX‘-IJ'IGHa Ha MHOXHTCJIN. HaXOI[I/ITI) KOPpHH
ypaBHeHHﬁ, KOTOPLBIC CBOJATCA K KBaJAPATHBIM.
CocTaBiiaThb KBaApPaTHBIC YPABHCHUS U YPABHCHUA,

41 5 CBOJSIIIMECS K KBaJAPATHBIM, SIBISIOLIUECS
MaTE€MaTHYECKUMH MOJEISIMU PEAIBHBIX CUTYyallui
[lemoe pammoHanbHOE ypaBHEHUE.
KontponbHas paborta 1
IHoBTOpEeHME
U CHCTEMaTH3aLMsA 5

y4eOHOro MmarepuaJia

VYrpaxHeHus AJis MOBTOPEHHUsI Kypca 8 Kiacca 4
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XapakTepucTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
yUeHHKA
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KoHntposnbHas padorta

KoHTposnbHbie paboThl
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TemaTnueckoe IiaHnpoBanme. Ajireopa. 9 kiacc
5 yaca B Hejelto, Bcero 175 4acoB)

]
- & XapakTepuCTHKAa OCHOBHBIX BUJOB J1eATeJIbHOCTH
S = Copepxanue y4e0HOro
s = KosmnuyecTrBo yacos YYeHHKA
e = Marepuasa . .
am = (Ha ypoBHE Y4eOHBIX JIeiiCTBHI)
=
I'nasa 1
o1
KBagparuunas GpyHkuus
[ToBTOpEHME M paciIupeHue 3 Onucvleams OHATHE (PYHKIIMU KaK MMPABUJIA,
CBEJICHUI 0 PyHKIIUU YCTaHABJIMBAIOIIETO CBSI3b MEXKAY AJIEMEHTAMU JABYX
MHOYECTB.
BospacTanue u yosiBaHue 6 Dopmyruposams:
¢ynkumn. Hanbossiuee u onpeodenenus: Hyns GYHKIINH, TPOMEKYTKOB
HAMMCHBIICE 3SHATCHMS 3HAKOIOCTOSAHCTBA (PYHKIMH; QyHKIMH,
$yHKIHH BO3pacTarollei (yObIBaroIei) Ha MHOXKECTBE;
. . KBaJpaTUIHON (PYHKIIMH; KBAAPATHOTO HEPABEHCTRA;
YETHbIC 1 HEUETHBIE 3

byHKIIMH

c6801icmea KBaIpaTUIHON (PYHKITNY;
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XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

Kak noctpouts rpaduk pyHkuuu y
= kf(x), ecnu nzBecten rpaduk

byHKIIUN
y = 1(x)

Kak noctpouTts rpaduku GpyHKInn
y=1f(x)+b

uy = f(x + a), eciu uzBecTeH
rpaduk ¢pyaknuu y = f(X)

ITocTpoenue rpadu- koB
byHKIIMH

y=Ff(x)uy=]f(x)

KonTtponbHnas padota

KBaaparnunas hynkums, eé
rpaduk u cBOICTBa

npasuia NoCcTpoeHus rpad@uKoB PyHKIUNA ¢ TOMOIIBIO
npeoOpaszoBanuii Buaa f(x) — f(x)+a;

f(X) — f(x + a); f(X) — kf(X).

Cmpoums rpaduku GQyHKIUN C TOMOIIIBIO
npeoOpaszoBanuii Buaa f(x) — f(x)+ a;

f(xX) — f(x + a); f(X) — kf(x).

Cmpoumbo rpaduk kBagpatuaHoil pyHkiuu. [1o
rpaduky KBaJpaTUYHON (DYHKIIMH OMUCHIBATH €€
CBOKCTBA.

Onucwvieams CXeMaTHYHOE PACTIONOKEHUE TTapadOIbI
OTHOCHUTEIFHO OCH a0CITCC B 3aBUCUMOCTH OT 3HaKa
cTapiiero kodpuimenTa u TMCKPUMUHAHTA
COOTBETCTBYIOIIIETO KBAPATHOTO TPEXUJICHA.
Pewams xBaipaTHBIE HEPABEHCTBA, UCTIOJB3YS CXEMY
PacmoIoKeHHs TapadoJIbl OTHOCUTEIHHO OCH
a0bcrucc.

Onucwvisams TpaQuUECKii METOT PEIICHUS CHCTEMBI
JIBYX YpaBHEHUH C ABYMsI IEPEMEHHBIMH, METO/T
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Coaep:xanue yueOHOro

XapaKTepHCTmca OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

]
s §
= & KosanuecTBo yacon YUYE€HHUKA
s = MarepuaJja . .
= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
MOJICTAHOBKH Ml METO/T CIIOKEHUS JTSI PEIICHUS
CHUCTEMBI JIBYX YpaBHEHUH C ABYMS TIEPEMCHHBIMH,
8 Pelmenune KBajpaTHbIX HEPABEHCTB 5 OJIHO U3 KOTOPBIX HE SIBIIACTCS JIMHEHHBIM.
Pewamo TexcToBbBIE 3a/1aUd, B KOTOPBIX CUCTEMA JIBYX
9 Pemenne nepaBeHCTB 7 YPAaBHEHUM C ABYMsI IEPEMEHHBIMU SIBJISIETCS
METOIOM MHTEPBAJIOB MaTeMaTHIECKOM MOJENIBIO PEAIbHOTO Hpollecca,
" 1 UHTEPIPETUPOBATH PE3YJIbTAT PEIICHHS CHCTEMBI
10 Pacnomnoxxenue nynei 5
KBaJpPaTHIHOU QYHKITUN
OTHOCHUTEJIbHO JAHHOW TOYKH
KonTtponbsHas pabora. 1
TI'nasa 2 22
YpaBHeHus

C IBYMA NEPEMECHHBIMUA H UX CUCTECMBbI
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]
= XapaKkTepucTHKA OCHOBHBIX BH0B JeSITeJIbHOCTH
& = Conep:xkanue y4eOHOT0
s & Koanuecrso yacos YYE€HHKA
s = MaTepHaJia . .
= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
11 YpaBHEHUE C IByMS Onucwvieams rpapuiecKuii METo, pelIeHUs
TIEPEMEHHBIMU U €ro rpaduk CHCTEMBI IByX ypaBHEHUI C IBYyMsI
5 MIepEMEHHBIMH, METO/] MMOJCTAHOBKHU U METOJ
CIIOKEHHUS U YMHOXEHUS, METOJT 3aMEHBI
MIEPEMEHHBIX JIJIsl PEIICHUS CUCTEMBI JBYX
YpaBHECHUU C AByMSI TIEPEMEHHBIMH.
12 I'pacdrueckue meTo bl Dopmyaruposams.:
pELIEHUs CUCTEM YPaBHEHUM ¢ 4 onpeoenenus: pelieHUs] YPaBHEHUS C IBYyMsI
TIByMsI IEPEMEHHBIMU IepeMEHHBIMU, TpaduKka ypaBHEHUS C IBYyMS
13 N IIEPEMEHHBIMHU, PABHOCUJIBHBIX CUCTEM
Pemienue cucrem ypaBHEeHU N S .
ypaBHEHUH ¢ IBYMsI H€PEMEHHBIMHU, CUCTEMBI-
C AByMsI TIEPEMEHHBIMHA
CJIEACTBUS, OJHOPOJIHOIO MHOIOYJIEHA,
METOAOM MOJICTAHOBKH
CUMMETPHUUYECKOI0 MHOTOUJICHA; npasuid
1 METOJaMU CIIOKEHHS U MMOCTPOEHUS IpaPUKOB ypaBHEHU U
YMHOKEHUS ¢ moMoIeio peodpasoBanumii Buna F(X;y) =0
—
14 Meto 3aMeHBbI 7 —F(x+a;y)=0, F(x;y) =0 - F(x;y +b) =0,

F(X;y) =0 = F(x;y) =0, F(x;y) =0 = F(x; -y)
=0, F(x;y) =0 - F(kx;y) =0, F(x;y) =0 —
F(x;ky) =0, F(x;y) =0 = F(x[;y) =0, F(x;y) =
0 — F(x; ly|) =0; memoosr: moacTaHOBKH,
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Homep

naparpada

Coaep:xanue yueOHOro
MaTepHaja

KoandyecTBO 4acoB

XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

TIEPEMEHHBIX U JPYyTHE
CIOCOOBI PEIIICHUST CHUCTEM
YpaBHEHU U

C AByMs IICPCMCHHBIMH

CJIIOKEHMUSI, YMHOYKEHUS, 3a- MEHBI
IIEPEMEHHBIX [JII CUCTEM JIBYyX YPaBHECHUU
C IByMsI IIEPEMEHHBIMU;
meopemvl: 0 CBOMCTBAaX PABHOCUJIBHBIX CUCTEM
YPaBHEHHUU, 0 CHAMMETPUYECKOM MHOTOUJICHE

KontponsHas pabota 1
I'nasa 3
HepaBeHncrBa
22
C AByMsl IIEPEMEHHBIMHU U UX CHCTEMBbI.
Jloka3arTe/ibCTBO HEPABEHCTB
15 HepaseHncrBa ¢ nByms 4 Onucvieams noHamus: HEPABECHCTBA C
nepeMeHHbIMA JIByMsI IEPEMEHHBIMH, CUCTEMBI HEPABEHCTB
C AByMs IIEPEMEHHBIMHU, TpaprudecKue
16 CHCTEMBI HEPABEHCTE ¢ 4 METO/IbI PELICHUSI CUCTEM JBYX HEPABEHCTB C

ABYM: IICPCMCHHBIMHA

ABYMsI ICPCEMCHHBIMHU.
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XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

]
=

& = Conep:xkanue y4eOHOT0

s & KosmnuyecTrBo yacos YYeHHKA

e = MarepuaJja . .

= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)

=

17 OcCHOBHBIE METOOBI 6 Onucwvieams.: OCHOBHBIC METOIbI
JOKa3aTeJabCTBa HEPABEHCTB JA0Ka3aTCJIbCTBA HCPABCHCTB.

Dopmynuposams:

18 HepaBeHCTBa MEXKy 7 onpeoesienus: PEIIeHUsI HEPABEHCTBA C
CpeTHUMH BeTUIMHAMH JIByMsI TIEpEMEHHBIMHU, Tpa)ika HEpPaBEHCTBA
Hepagenctso Komu By- C IByMsI IEPEMEHHBIMU, JTUHEHHOTO
HSIKOBCKOLO HEPABEHCTBA C ABYMsI IEPEMEHHBIMU,

PaBHOCHJIbBHBIX CUCTEM YPaBHEHUU
KontponsHas paboTa. 1 ¢ ABYMA HEPEMCHHDBIMH.

Jloka3zvieamb: HEPABEHCTBA MEXIY
CpE€HUMHU BEJIMYUHAMM, HepaBeHCTBO Komm

— ByHSKOBCKOTO.
H306pasicams HA KOOPJAMHATHOM TLJIOCKOCTH
MHOKECTBa TOYEK, 3aJlaBacMble

HCpaBCHCTBaAMM C ABYMsS IICPCMCHHBIMU W HX
CHUCTCMaMMU.

HpuMeH}zmb OCHOBHBIC MCTOAbI
A0Ka3aTcJIbCTBAa HCPABCHCTB
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XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

]
=
& = Conep:xkanue y4eOHOT0
s & KosmnuyecTrBo yacos YYeHHKA
s = MaTepHaJia . .
=R, (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
TI'naea 4 11
JJieMeHThI MPUKJIAIHOH MaTeMaTHKHU
19 MaremaTtuueckoe 4 Ilpusooums npumepoi.:
MOJCJIINPOBaHUEC MATEMATHNUYCCKUX MOHGHGﬁ pCallbHbIX
CUTyallUuN; NPUKIIAIHBIX 3aJ1a4;
20 TIpoLeHTHBIE PACYETHI 3 mpUOTIMKEHHBIX BEJTUYHH.
Dopmynuposams:
21 ABCONIOTHAS 3 onpedenenus; a0COIIOTHON MNOTPEIIHOCTH,

1 OTHOCUTEJbHAsA
MOTPEUIHOCTH

OTHOCH- TENBHOMN NOTPEUTHOCTH.
Onucwviéams 3Tanbl pelIeHUs] TPUKIIaTHON
3anayu. [losacname U 3anuceieamsos
(bopMyity CII0KHBIX TPO- HEHTOB. IIpoBoaAUTH
MPOLIEHTHBIE PACUYETHI C UCMOJIb- 30BAHUEM
CJIOKHBIX ITPOLICHTOB.

Pewams TeKCTOBBIE 3a1a4U, B KOTOPBIX
CUCTEMA JIByX YPAaBHEHUU C ABYMsI
MNEPEMEHHBIMU SAABJISIETCS MAaTEMATUYECKOMU
MOJIEJIBIO PEATIBHOTO IIpoliecca,

Y UTHTEPOPETUPOBATH PE3YJIbTAT PEUICHUS
CUCTEMBI.
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XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

®
=
& = Conep:xkanue y4eOHOT0
s & KosmnuyecTrBo yacos YYeHHKA
e = MaTepHaJia . .
=R, (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
KonrtponbsHas padora.
I'nasa 5
D1eMeHTH KOMOMHATOPUKH 25
U TEOPUHU BEPOSATHOCTEH
22 Meton maremMaTHU4ECKOU 3 Ilpusooums npumepsvi: THAYKTUBHBIX
UHYKITUU paccy>XIeHUH, UCITOJIb30BAHUS
KOMOHWHATOPHBIX MPABUJI CYMMBI U
23 OCHOBHBIE IPaBUIIA 4 MPOU3BEICHUS; CITydallHbIX COOBITHH,
KOMOHHATOPHKH. BKJIFOYAsl JOCTOBEPHBIC U HEBO3MOKHbBIC
[TepecTaHOBKH COOBITHSA; OIIBITOB
24 P 3 C PAaBHOBEPOSATHBIMH HUCXOJIaMMU;
A3MCIICHIA HCTIOJIb30BaHUSI BEPOSITHOCTHBIX CBOMCTB
OKPYXalIUX sIBICHUU. Onucviéams METO
25 Coueranust 5

MaTeMaTHYCCKOM HHAYKIHWHW, PA3JIXYIHBIC
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XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

]
=
& = Conep:xkanue y4eOHOT0
s & KosmnuyecTrBo yacos YYeHHKA
e = MarepuaJja . .
am = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
Yactota u  BEpOSITHOCTh 2 CXEMBbI JOKa3aTeJIbCTBA METOJIOM
CIIy4alHOTO COOBITHSI MaTeMaTUYEeCKOW UHYKITHH.

Dopmynuposams:

onpedenerus: ynopsa0ou4eHHOTO
MHO’K€CTBA, N€PECTAHOBKH, Pa3MEIlCHUS,
COYETaHMsI, JOCTOBEPHOTO COOBITHS,
HEBO3MOKHOT'O COOBITHS; KITACCUYECKOE
onpenesIeHue BEpOSITHOCTU;

npasuia: KOMOMHATOPHOE MPABUIIO CYMMBI,
KOMOUWHATOPHOE MPAaBUIIO TIPOU3BEICHUS.

Joxaszvieams popmynsi: 11 HaAXOXKIACHUS
KOJIMYECTBA MEPECTAHOBOK, Pa3MEIICHUH,
COYETaHMUM, BbIpaXKaroUIlMe CBOMCTBA
COYETAaHUMU.

IIposooums ONBITHI CO CIyYaHBIMUA UCXOJIaMH.
ITosicHSTE U 3anMChIBaTh (POPMYITY HAXOXKACHUS
JacTOThl CIIyYalHOTO COOBITHS. ONUCHIBATH
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Coaep:xanue yueOHOro

XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

®
= F
= & KoauvecTBo yacoB YUYE€HHUKA
S = MaTepHaJia . .
= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
CTAaTUCTHUYECKYIO OLIEHKY BEPOSATHOCTH
CllydyailiHOTO cOObITHUsI. HaXoauTh BEpOATHOCTH
CJIy4allHOTO COOBITHS B OTIBITAX C
pPaBHOBEPOSTHBIMHU UCXOIaMU
27 Kmaccuueckoe 3
orpeaesIeHue Bepo-
SITHOCTH
28 Brraucnenue Bepo- 4
SITHOCTEU C TIOMO- IIbIO
MpaBUJ KOM- OMHATOPUKHU
Kontponbnas pabora 1
Ne 6
I'naea 6
26

YucioBbie
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XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTH

]
=
& = Copaepsxanue yueOHOIo
= B KoauvecTBo yacoB YUYE€HHUKA
s = MaTepuaJia . .
= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
M0CJ1eJ0BaTEJILHOCTH
29 YucnoBsie MOCIEI0BATEILHOCTH 3 IIpusooums npumepsi: OCIEIOBATEIHLHOCTEH;
YUCJIOBBIX MMOCJIEI0BATENLHOCTEHN, B YaCTHOCTH
30 Apudmerndeckas porpeccus 4 apu(pMETUIECKON U TeOMETPUUECKON MPOTPECCHUl;
WCIIOJIb30BaHUs MOCIEN0BATEIBHOCTEN B pEAIbHON
31 CymMa N repBbIX 1IEHOB 4 KU3HU; 33124, B KOTOPBIX PACCMaTPUBAIOTCS CyMMBI C
apuMeTHIecKoi nporpeccuy OECKOHEYHBIM YHCIIOM CIIaraeMbIX.
Onucvlgamp: TIOHSTUE TIOCIIEIOBATEIHLHOCTH, YJICHA
32 ['eomeTpuyeckas mporpeccust 4
MOCJIEIOBATEILHOCTH, CITOCOOBI 3aJaHus
MOCJIEIOBATEILHOCTH.
33 CyMMma N nepBbIX YJICHOB 3 .
. Buvluucniame 4neHsl MOCIEI0BATEILHOCTH, 3aIaHHON
TreOMETPHUECKON TPOTPECCHH .
dbopMyI10ii n-TO YNIEHA WU PEKYPPEHTHO.
@ :
34 IIpencraBnenue 3 OpMyIUposant
0 npezene onpeoenenus: apuhMETUIECKON MTPOTPECCUH,

IIOCJICA0BaATCIIBHOCTMH. CYMMa

OECKOHEYHOU TeOMETPUUECKOU

POrpeccruu, y KOTOpoun

reOMETPUYECKON IPOrPECCHH;
C6801iCMEa YJIEHOB TEOMETPUUYECKON U
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Homep

naparpada

Coaep:xanue yueOHOro
MaTepuaJia

Koaun4yecTBO 4acoB

XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
YUYE€HHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

MOAYJIb BHAMCHATCJISI MCHBIIIC
CAHUHMUIIBI

35

CyMmMmupoBaHue

KonTtponbshas padora Ne 5

apru(pMETUIECKOIN MPOrPECCUH.
3aoasamb apu(PMETHUECKYIO U T€OMETPHUECKYIO
IPOTPECCUN PEKYPPEHTHO.

3anucvieamo 1 noscuams GoOpMyIIbl OOILIETO YWICHA
apu(PpMETUIECKON U TeOMETPUUECKOM MPOTPECCUi.

3anucvieams 1 dokazvieams: HOPMYIIbI CYMMBI N
MEPBBIX WICHOB apU(PMETHUECKONU U TEOMETPUUECKOMN
nporpeccuii; GopMyIibl, BEIPAKAIOIINE CBOWCTBA
YJIEHOB apu(PMETUUYECKON U TEOMETPUUYECKOM
IIPOTPECCHIA.

Buiuucnsams cymmy 6€CKOHEYHOM IreéOMETPHUUISCKOM
nporpeccuu, y kotopoii | q | < 1. IlpencraBnsarsb
OeCKOHEUHbIE IEPUOIUIECKUE IPOOH B BUIE
OOBIKHOBEHHBIX.
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]
= XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
& = Copaepsxanue yueOHOIo
= B KosuuecTBo yacoB YUYE€HHUKA
s = MaTepuaJia . .
= = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
=
Pewams HEecnoXXHBIE 3a/1a91 HA
CYMMHPOBAHUE.
IToBTOpEHME
U CHCTeMAaTH3alus 14
y4eO0HOro MaTepuaJia
VYrnpaxxHeHus 1Jig NOBTOPEHUs Kypca 9 kiacca 14
KoHnTtposnbHbie paboTh 4
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