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IHosicHuTeAbHAA 3aIUCKA
JlanHas pabouasi mporpaMMa y4yeOHOro NpeAMeTa COCTaBjIeHa B COOTBETCTBUH C:

— ¢ tpedoBanusimMu denepanbHOro rocyaapcTBEHHOI0 00pa30BaTEILHOrO CTaHAApTa OCHOBHO-
ro o0miero oopa3zoBaHus, YTBEPKACHHOTO NMPUKa30M MHHHCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickoit ®enepaunu ot 07.12.2010 Ne 1897, B penakuuu ot 29 nexabps 2014 r. Ne
1644, B penakmuu ot 31.12. 2015 1. Ne 1577.

— TPUMEpPHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMOil OCHOBHOTO 001ero oOpa3oBaHUf,
0J100peHHOI penieHneM (enepabHOT0 yu4eOHO-METOAMYECKOro OOBEAMHEHHS 110 O0IIeMY
obpazoBanuto (mpotokoii ot 8 ampens 2015 r. Ne 1/15);

- OOII «MOY COUI Ne 26» r.BopkyTsi;

— TlonoxxenueMm o paboueil mporpamme yueOHOro mpeamera B coorBercTBUu ¢ ®I'OC 00O,
yrBepxkacHHOM nprukazoM MOY «COII Ne 26» r. Bopkytsl ot 22 siHBapst 2015 r.;

— C yueToM aBTOpPCKO# mporpammsbl: Paboune mporpammel 1o reoMeTpuu 7-9 KIIacChl/COCT.
I''A. MacnakoBa.-M.: BAKO, 2014r.

[Iporpamma o maTeMaTuke cocTaBiieHa Ha OCHOBE DYHIAMEHTAIBHOTO SApa COJACPKAHMS
oO1ero oopa3zoBanusi, TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS 00pa3oBaTEIbHON MPOrpaMMBbl OC-
HOBHOT'O 0011ero 00pa3oBaHus, MPEACTABICHHBIX B (heepaibHOM TOCYAapCTBEHHOM CTaHAapTe
OCHOBHOTO 0011er0 00pa3oBaHus ¢ y4ETOM NMPEEeMCTBEHHOCTH ¢ [IpuMepHBIMH TporpamMMaMu
IUI HA49aJbHOTO 00IIero o0pa3oBaHMs MO MaTeMaThke. B Hell Takke y4UTBHIBAIOTCS JOMUHUPY-
foluMe uaeu u nojoxkenus [IporpamMmbl pa3BuTHs U POPMHUPOBAHUS YHUBEPCATBHBIX YYEOHBIX
JNEHUCTBHH JIJI1 OCHOBHOI'O OOIIEro oOpa3oBaHUs, KOTOpbIe oOecreunBaroT (OPMHUPOBAHUE POC-
CHICKOW TPaKkIaHCKOW MIEHTUYHOCTH, KOMMYHHKATHBHBIX Ka4eCTB JIMYHOCTH, U CIIOCOOCTBYIOT
(GbOopMUPOBAHUIO KITFOUEBON KOMIIETEHIIMH — YMEHHUIO YUUTHCS.

[IpakTHueckas 3HAYUMOCTh IIKOJIBHOTO Kypca MaTEeMAaTUKH COCTOMT B TOM, YTO IMpeaMe-
TOM €€ M3YyYeHUs SBISIOTCS MPOCTPAHCTBEHHBIE ()OPMBI M KOJUYECTBEHHBIC OTHOIICHUS Peaib-
HOro Mupa. B coBpeMeHHOM MHpe MaTeMaThyeckasi MOAroTOBKa HEOOXOAMMA KaKIOMY uYeJloBe-
KY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX chepax 4enoBeuecKoil e TeIbHOCTH.

Martemartuka sIBISE€TCS OHUM M3 OMOPHBIX MIKOJBHBIX MpeAMeTOB. MaremMaTndyeckue 3Ha-
HUSL 1 YMEHHUS HEOOXOJMMBI IJIsl U3Y4eHHS alreOpbl U TEOMETPUH B CTApIIMX Kjaccax, a TaKxKe
JUISL U3YYEHUS] CMEKHBIX TUCIUILINH.

OnHO# M3 OCHOBHBIX IIEJIeH N3YUEHUSI MATEMATUKH SIBIISIETCS. Pa3BUTHE MBITIICHHS, TIPEXK-
1e Bcero GopMUpOBaHUS a0CTPAKTHOTO MBIIIUICHHUS.

B mporuecce u3yueHus MaTeMaTuku Takke (HOPMUPYIOTCS U TaKue KayecTBAa MBIILICHHUS,



KaK cuja U THOKOCTb, KOHCTPYKTUBHOCTh U KPUTHYHOCTb.

B nponecce nzydeHust MaTeEMaTUKN YYEHUKH Y4aTCs U3J1araTb CBOM MBICIIH SICHO U MCUYEP-
MBIBAOIIIE, TPHOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITIOJHEHHUS MAaTEeMAaTUYECKUX —3allv-
cel,

IIPY 3TOM HCIIOJIb30BAaHUE MAaTEMATUYECKOrO SI3bIKA MO3BOJISET Pa3BUBATH Y ydalUXCsl TpaMoT-

HYIO YCTHYIO U TUCBMEHHYIO peyb.

3HAaKOMCTBO C UCTOpPHEN pa3BUTHs MaTEMAaTHKHU KaK HaykKu (OpMUPYET y ydaluxcs Mnpej-
CTaBJIEHUS] O MaTeMaTUKE KaK YacTH OOIIeUeI0BeYeCKON KYIbTYpHI.

3HAuYNUTEIbHOE BHUMAHUE B U3JI0KEHUU TEOPETUYECKOIO MaTepuaia Kypca yAelsercs ero
MOTHUBALIUHU, PACKPBITUIO CYTH OCHOBHBIX MOHATHH, ueH, MeToaoB. O0ydeHure NoCTpOeHO Ha Oa-
3¢ TEOPUH Pa3BUBAIOLIETO O0YYEHHUS, YTO JOCTUTAETCS OCOOCHHOCTSMHU H3JIOKEHUS TeopeThude-
CKOI0 Marepualjla 1 yrpaXHeHHsIMU Ha CpaBHEHUE, aHAJIN3, BBIJEIICHHUE IT1aBHOIO, YCTAaHOBJICHHUE
cBsI3el, Kinaccudukanuo, o6o0IeHrne u cucremMaTusanu. Oco00 aKIEHTUPYETCsl COAepKaTelb-
HOE PacKpbITUE MAaTEMATUYECKUX MOHATUH, TOJIKOBAHUE CYIIHOCTH MaTEMaTUYECKUX METOJIOB U
o0nacTu UX NPUMEHEHHMs], JEMOHCTPALMS BO3MOXKHOCTEH NMPUMEHEHUsI TEOPETUUYECKUX 3HAHUM
IUI pelIeHUs 3a/1ad NPUKIIAIHOrO XapaKkTepa, HallpuMep, PEIIEHHE TEKCTOBBIX 3a/1a4, JCHEKHbIE
U IPOLICHTHBIE PacyeTbl, YMEHUE MOJIb30BaThCSl KOJIWYECTBEHHON MH(pOpMaluen, mpeacTaBieH-
HOW B pa3iMyHbBIX (hOopMax, yMeHue «duTaTh» rpaduku. OcozHaHue OOIIETO, CYIIECTBEHHOTO
SBJIIETCS OCHOBHOW 0a30¥ AJis pelieHus ynpakHeHui. BakHO MpUBOIUTE JeTalbHbIE TOSCHEHUS
K PELICHUIO TUIOBBIX YNPAXXHEHUI. DTUM paCKpBIBAETCS CyTh METOAA, MOAX0Ja, Ipeaaraercs
QJITOPUTM WJIM SBPUCTHYECKAS CXEMa PEIICHUS] YIPaXXHEHUH ONPEAEIEHHOr 0 TUIIA.

Ieanb ocBoeHUS:

— OBJIQJICHHE CHCTEMOI MAaTeMaTUYeCKHUX 3HAHUU M YMEHHI, HeOOXOIUMBIX IS IPUMEHEHUS B
MPAKTUYECKOMN NeSATENTbHOCTH, U3YUCHUS CMEXHBIX JTUCILMILINH, TPOJAOJDKEHHUS 00pa3oBaHusl.

3agaun:

- MHTEJUIEKTYaJIbHO pa3BUBaTh, (POPMUPOBATH KAauyeCTBA JMYHOCTH, HEOOXOIUMBIE Y€sO-
BEKY ISl TOJIHOLICHHOM KM3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIX MaTeMaTHYECKOU
JESATENBHOCTU: SICHOCTH U TOYHOCTH MBICIM, KPUTUYHOCTU MBIILJIEHUS, UHTYULIUH, JIOTHYe-
CKOT'O MBIIICHHUS, JIEMEHTOB aJTOPUTMHUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX MpECTABIIEC-
HUM, CIOCOOHOCTH K MPEO0ICHUIO TPYAHOCTEH;

- dbopMHpOBaTh MpencTaBICHUS 00 HIEAX U METOJaX MAaTEeMAaTHKU KaK YHHBEPCATbHOTO
A3bIKa HAYKHU U TEXHUKH, CPEACTBA MOJICTTUPOBAHHUS SIBICHUI U ITPOLIECCOB;

— BOCIIUTATh KYJIbTYPY JIMIYHOCTHU, OTHOIMICHNUEC K MATCMATUKE KAK K YaCTH O6H.I€‘-I€JIOB6-



YEeCKOM KYJIbTYphl, UTPaIOIIEi 0COOYIO POJb B OOIIECTBEHHOM Pa3BUTHUU;

dbopMupoBath PYHKIIMOHATBHYIO TPAMOTHOCTh - YMEHHI BOCIIPUHUMATh U aHAIH3UPO-
BaTh MH(OPMAIUIO, MPEACTABICHHYIO B PAa3IMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIN Xa-
paKkTep MHOTMX PEAJIbHBIX 3aBUCHUMOCTEN, MPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE pacye-
ThI;

dbopMHUpPOBATH MPECTABICHUS O COBPEMEHHON KapTUHE MHUPA U METOAAaX €ro MCCIeN0-
BaHUs, (GOPMUPOBATH MOHUMAHUE POJIM CTATUCTUKM KaK HCTOYHHMKA COLMAIbHO 3HAYUMOU
MH(OPMAILIMY U 3aKJIaIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS;

Pa3BUTH MPEJCTABIECHUS O YUCIIC ¥ POJIM BHIYUCICHUHN B YETTOBEYECKON MIPAKTHKE; Pop-
MHpPOBATh NPAKTUYECKUE HABBIKM BBINOJHEHUS YCTHBIX, NUCbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYMCJICHUH, Pa3BUTh BBIUUCIUTEIbHYIO KYIbTYPY;

OBJIAJICTh  CUMBOJIMYECKHUM  SI3BIKOM  MaTEMaTHKH, BBIPabOTaTh  (opMaibHO-
OIlepaTUBHbIE MATEMATUYECKUE YMEHHUS,

U3YYHUTh CBOWCTBA U rpauKu dIEeMEHTApHBIX PyHKIHHI, POPpMUPOBATH YMEHUS UCIIONb-
30BaTh (PYHKIIMOHAIBHO-TPAPUUYECKUE TPEACTABICHUS JJIsl OMMCAHUS M aHATN3a peabHbIX 3a-
BHUCHMOCTEMH;

MOJIYYUTh MPEACTABICHUSA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0aX UX M3Y4YeHHS, 00 0COOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPO-
ATHOCTHBIN XapaKTep;

Pa3BUTH JIOTUYECKOE MBIIUICHHE U PeYb - YMEHUE JIOTUYECKH 00OCHOBBIBATH CY)KJICHUS,
MIPOBOJIUTH HECIIOXKHBIE CUCTEMATU3AIINH, IPUBOUTH IPUMEPHI U KOHTPIPUMEPHI, UCIIOIH30-
BaTh Pa3JIMYHBIC S3bIKK MATEMATUKH (CIIOBECHBIN, CUMBOJIMYECKUH, IpadpuuecKuil) s Uilio-
CTpall¥, UHTEPIIPETALNH, apI'yMEHTAIlMU U JJOKA3aTeNIbCTBA;

Pa3BUTh MPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTMYECKOE MBIILUICHUE MYyTEM CHUCTEMa-
TUYECKOTO M3YYEHHsI CBOMCTB T'€OMETPUUYECKHX (DUTyp Ha IMJIOCKOCTH U B MPOCTPAHCTBE U
MIPUMEHEHUS] 3TUX CBOMCTB IPU PELICHUHU 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTHUBHOIO Xa-
pakrepa.

OBJIQJIETh CHUCTEMOM T€OMETPUYECKUX 3HAHMM W YMEHHH HEOOXOIUMBIX B TMOBCEIHEB-

HOM JKU3HU, IJI1 UBYUCHHA CMCIKHBIX NUCIHUIIINH U IIPOJOJIKCHUA O6paSOBaHI/I$I.



O0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

B paboueii mporpamMme NpenCTaBICHBI Cieayroniue OJoku: «Anrebpay, «l'eomeTpusy,
«JIeMeHTbl KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTUKH.

Baok «Aaredpa» HarpaBieH Ha (OpMHUPOBAHUE MATEMATUUYECKOTO anmnapara JJisi PeIICHHUs
3a/1a4 U3 MaTeMaTHKHU, CMEXHBIX IPEIMETOB, OKPYKAIOIIe peaabHOCTU. S3bIK anreOpsl momyep-
KHBaeT 3HAYCHUE MAaTEMAaTHKU Kak sI3bIKa JJII MAaTEeMaTHYECKUX MOJENCH, MPOIEeCCOB U SBJICHUI
peasibHOrO Mupa. O HOM M3 OCHOBHBIX 33/1a4 U3y4YEHUs anreOpbl U3yUeHUs Pa3BUTHE alTOPUTMHU-
YECKOT0 MBIIUICHUS, HEOOXO0AUMOTO, B YaCTHOCTH, JIJISI OCBOGHUS JUIsI OCBOEHUS Kypca nH(popMa-
THUKE; OBJAJCHUS HaBBIKAMH JIEYKTUBHBIX paccyxiaeHui. [IpeoOpazoBaHue CHUMBOJIMYECKHUX
dbopm HOcHT crierudUUeCKUil BKIIAJ B Pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKO-
My TBopYecTBY. J{pyroil BaxHo! 3afadeil u3ydeHus aareOpsl SABISAECTCA MOTYyYEHUE HIKOIbHUKAMU
KOHKPETHBIX 3HAHUM 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYECKOM MOJENH AJisl OMUCAHUS U UC-
CJIeIOBaHUs Pa3HOOOPA3HBIX MPOIECCOB, s (POPMHUPOBAHUS Y yUAIIUXCS MPEACTABICHUA O POJIU
MaTE€MAaTUKU B PA3BUTUU LUBUIN3ALUU U KYIbTYpPHI.

Baok «I'eomeTpusy — OIMH W3 BAKHEUIINX KOMIIOHEHTOB MaTEMaTHUYE€CKOTro 00pa3oBaHUs,
HeoOxouMas il MpUOOpeTEeHUsT KOHKPETHBIX 3HAHHUM O MPOCTPAHCTBE M TMPAKTUYECKH 3HAYH-
MBIX YMEHUH, (pOpMHUpPOBaHUS S3bIKA OMHCAHHS OOBEKTOB OKPYKAIOMIETO MHpA, I PAa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPAKEHUSI M MHTYUIIUU, MATEMAaTUUECKOW KYJIbTYPHI, JUIsl 3CTETUUYECKOTO
BOCIIUTaHMS ydamuxcs. M3ydeHne reoMeTpuu BHOCUT BKJIAJ B Pa3BUTHE JIOTMUECKOTO MBIIILIEC-
HUA, B JOPMUPOBAHUE MOHSITUS TOKA3aTEIbCTRA. Kypc xapakrepusyercss panuoHalb-
HBIM COYETAHHEM JIOTUYECKOW CTPOrOCTH U T€OMETPUUYECKON HATJISIIHOCTH. Y BEJIMUUBACTCS
TEOpEeTUYECKasi 3HaYMMOCTh U3y4aeMOro MaTepuaia, paclIupsOTCs BHYTPEHHHUE JIOTUYECKHUE CBSI-
31 Kypca, TOBBIIIAETCS POJIb JEAYKIUH, CTENEHb a0CTPaKIMK U3y4aeMOro MaTeprana. Y yamuecs
OBJIQ/ICBAIOT MIPUEMAMH aHAJUTUKO- CHHTETHUECKOMN AEATEIbHOCTH IIPH 10KA3aTENbCTBE TEOPEM U
pemienun 3anady. CUCTeMaTHUECKOe M3JI0KEHHE Kypca MO3BOJIsIeT HauaTh paboTy 1o gopmuposa-
HUIO NPEJICTABICHUIN ydaluxcs O CTPOCHMM MaTeMaTUYeCKOM TEeOopuH, 00EeCHeurnBaET pa3BUTHE
JIOTUYECKOr0 MBINUICHUSI IIKOJIBHUKOB. M310keHHEe Marepuana XapakTepu3yeTcs MOCTOSHHBIM
oOpalleHreM K HarJsiJHOCTH, UCTIOIh30BAHUEM PHCYHKOB W UEPTEKEW Ha BCEX dTanax 00ydeHHs
U pa3BUTHEM T'€OMETPUUECKOW MHTYMLMU HAa 3TOM ocHoBe. lleneHampaBieHHoe oOpallleHHE K
npuMepaM M3 MPAKTUKU Pa3BUBACT YMEHHS YYalllUXCS BBIUJICHSATh FeOMETpuYeckue  (haxThl,
dbopMbl UM OTHOILIEHUS B TMpeAMEeTaX W SBICHUSX  JICHCTBUTEIBHOCTH, UCTIOIB30BAThH S3BIK
TEOMETPUHU JIJISl UX OMHUCAHUSL.

Baok «JsieMeHTBI JTOTHKH, KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTH» CTa-

HOBSITCS 003aTEILHBIM KOMIIOHEHTOM IIKOJIBLHOT'O O6pa30BaHI/IH, YCUJIIMBAIOIIUM €TO IIPUKIIATHOC



U IPAaKTUYECKOE 3HAueHUe. DTOT MaTepuaj HeoOXOAuM, Mpexie Bcero, A (OpMUPOBAHUS

(GyHKIIMOHATEHOW TPAMOTHOCTH — YMEHHUI BOCTIPUHUMATD M aHAJM3UPOBATH WH(OPMAIHUIO, TTPEI-

CTaBJCHHYIO B pa3IU4YHBIX (OpMax, MOHUMATHb BEPOSTHOCTHBIA XapaKTep MHOTHX pealbHBIX

3aBHCUMOCTEHN, MPOU3BOJIUTh MPOCTEUIIINE BEPOSTHOCTHBIE pacyeThl. M3yueHrne ocHOB KOMOMHA-

TOPUKHU TIO3BOJHUT YYaIIEMYCsl OCYIIECTBISTh PACCMOTPEHHE CIydaeB, Mepedop M MOJCUET BapH-

aHTOB, B TOM YHUCJIC B TIPOCTEUIIHNX MPUKIIAJTHBIX 33a9aXx.

JJanHy10 pado4y1o mporpaMmy peaju3yioT cileAylue Y4eOHNKHI:

1. Anrebpa 8, yueOHUK J1s1 001Ie00pa30BaTENbHBIX YUpexkaeHuit / «Anredpa» Jlopodees
I'.B., CyBoposa C.b., bynumoBuu E.A.— M: IIpocsemienue, 2015r.

2. Anrebpa 8, yueOHuK st 001meoOpasoBarenbHbIX yupexaeHuid. /HO.A.Makapsiues,
H.I''Mungiok, K.W. Hemkos, C.b.CyBopoga; [lox penakuueit C.A. TenskoBckoro. — M: IIpo-
cBemienue, 2014r.

3. Anrebpa 9, yueOHUK i o0meoOpazoBarenbHbIX yupexaenuit / FO.H. Makapoiues,
H.I''Mungiok, K.H. Hemikos, C.b.CyBopoga; Ilon penakuueit C.A. TensikoBckoro. — M: Ilpo-
cBemienue, 2014r.

4. ['eomerpust 7-9: yueOHuk 11715 o61eoopazoBatenbubix yupexaenuii / JI.C. AranacsH,
B.®. byry3os, C.b. Kagomues, 3.1". [To3nsak, U.W. FOnuna. — M: IIpocsemenue. 2015 r.

Onucanue mecma yuebH020 npeomema 8 y4eOHOM NaHe.

CornacHo ¢enepanbHOMy 06a3UCHOMY y4eOHOMY IJIaHy JUIsl 00pa3oBaTeIbHBIX YUPEKACHUN
Poccuiickoit ®enepauuu Ha u3ydeHue ydeOHoro mnpeamera «Martematuka» («Anredbpa» u
«["eomeTpusi») Ha ypoBHE CpeHETO 001Iero o0pazoBaHusl OTBOJUTCS B Heeo S5 4 B 7-9 kiaccax.

O61ee kKonMuecTBO 4acoB 7-9 kiacchl — 525 yacos.

Anrebpa SBISIETCS OJHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJBI: OHAa OOECIeunBaeT
U3Y4YCHHE JIPYTrUX TUCUUIUIMH. B mepByio ouepenb 3TO OTHOCUTCS K MpEAMETaM €CTECTBEHHO -
HAyYHOTO IIMKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JIOrMYECKOTO MBIIUICHUS YYalllUXCs MPHU
0o0ydyeHun anredpe CrocoOCTBYET YCBOCHHUIO MPEIMETOB T'YMaHHMTAapHOro nukia. Ilpaktuueckue
YMEHHS U HaBBIKK alreOpandeckoro xapakrepa HeoOXOAUMBI JIJIsl TPYJIOBOU U mpodeccroHanbHON
MOJIFOTOBKH IITKOJIBHUKOB.

[Tpenmer «MaremaTuka» OTHOCUTCS K MpeAMETHOM obnactu «MaTtemaTrka u nHpopMa-

THKa».



IInanupyembie pe3y/ibTaThl 0CBOCHHUS Y4eOHOI0 IpeaMeTa
JINYHOCTHBIMH pe3y/IbTaTaMM U3y4eHHs npeaMeTa «MaTeMaThuKay sBISIOTCS:

— (opMupoBaHHE OTBETCTBEHHOI'O OTHOILIEHHS K YYE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH yYaIlIUXCs
K CaMOpPa3BUTHIO U CaMOOOpa30BAHMIO HA OCHOBE MOTHUBALUU K OOYYEHMIO U IO3HAHUIO, OCO-
3HaHHOMY BBIOOPY M MOCTPOCHMIO JAlbHEUIIeH WHANBUIYAJIbHONU TpaeKTOPUH 0Opa3oBaHMs Ha
0a3e OpUEHTUPOBKH B MHpe npodeccuii 1 mpoPecCHOHATBHBIX MPEANOYTEHUI C YIeTOM yCTOM-
YUBBIX MTO3HABATEIbHBIX UHTEPECOB, a TAaK)KE€ HA OCHOBE (DOPMHUPOBAHUS YBAKHUTEILHOTO OTHO-
LICHUS K TPYAY, Pa3BUTHS OIBITA Y4aCTHsI B COLMAIBLHO 3HAYMMOM TPYAE;

— (opMupoBaHHE LIETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HayKH U OOLIECTBEHHOM NMPAKTUKU, YUUTHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHOE MHOT000pa3ne COBPEMEHHOI0 MUPA;

— (opMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO M JOOPOXKEIATeIbHOIO OTHOMICHUS K APYroMY
YEJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYPE, S3bIKY, BEPE, IPAaXAAHCKOW NO3ULINH, K HC-
TOpUH, KYJIbTYpE, PEJIUTUH, TPATULUAM, A3bIKaM, LEHHOCTSIM HapoJoB Poccuu n Hapo1oB Mupa;
TOTOBHOCTU M CIIOCOOHOCTH BECTH JIMAJIOT C IPYTMMU JIFOJbMU U JIOCTUTaTh B HEM B3aWMOIIOHHU-
MaHHs;

— pa3BUTHE MOPAJIBHOI'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUN MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpA, (hOPMHUPOBAHNWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO IOBEIEHUS,
OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIIKaM;

— (opMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUHU U COTPYAHUUYECTBE CO CBEPCT-
HUKaMHM, JETbMHU CTapIIero M MJAJIIEro BO3pacTa, B3pOCIBIMU B IPOLIECCE 00pa30BaTEIbHOM,
OOIIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIE0BATENbCKON, TBOPYECKON U APYTUX BUIOB JEATEIbHO-
CTH;

— 3HAKOMCTBO C (haKTaMu, WLTIOCTPUPYIOMIMMHU Ba)KHBIEC 3TAIbl PA3BUTHS MaTeMaTHKH (M300peTe-
HUE JECATUYHOM HyMepaluu, OObIKHOBEHHBIX ApOOeH, AECATHUYHBIX JPOOEH; MPOUCXOKACHHUE
reOMETPUH U3 MPAKTUUYECKUX NOTpeOHOCTEH Moeil);

— CIIOCOOHOCTHh K 3MOIIMOHAJIBHOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB, PACCYXICHUM, pe-
HIEHUH 3a7a4, pacCMaTpUBAaEMBbIX MTPOOIEM;

— YMEHHE CTPOUTh peueBble KOHCTPYKUUHU (YCTHBIE U MMCbMEHHBIE) C HCIIOJIb30BAHUEM M3YYEHHOM
TEPMUHOJIOTUN U CUMBOJIMKH, IOHUMATh CMBICI ITIOCTABJICHHON 3aJ1a4i, OCYLIECTBISATH IIEPEBOL
C €CTECTBEHHOI'O sI3bIKa HA MAaTEMaTUYECKUI U HA0OOPOT.

Memanpeomemuvimu pe3ylbTaTaMyd U3y4eHHs Kypca «MaTemaTukay siBisieTcss popMu-



pOBaHME YHUBEpCAIbHBIX YueOHbIX nerctBuit (YVY]).

Pecynamuenvie YY/I-

- CaMOCTOSITEJIBHO 0OHapycueams U opmynuposams NpooJIeMy B KJIACCHON U WHIUBH-

JyaJIbHOU y4eOHOU JIeATEeIbHOCTH;

- 6b106U2aMb BEPCUU pEIICHUs MPOOIeMbl, OCO3HABATh KOHEUYHBIM PE3yNbTaT, BHIOUpATh

CpeICTBa JOCTHIKECHHUS IIEJIM U3 TIPEATIOKEHHBIX WU UX UCKATh CAMOCTOSATEIBLHO;

- cocmagnams (MHANBUAYAIBHO WIHA B TPYIIE) TUIAH PEIICHUS MPOOIeMbl (BBIMOIHEHUS

MIPOEKTA);

- noobupams K K10 podieme (3a1ade) aIeKBaTHYIO € TEOPETHUYECKYIO MOJICIIb;

- paboTas Mo MPeIOKEHHOMY WM CaMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY, UCHONb30-

6amb Hapsy C OCHOBHBIMU U JIOTIOJHUTEIBHBIE CPEJICTBA (CIIpaBOYHAs JTUTEpaTypa, CIOKHBIE

MPUOOPBI, KOMIIBIOTED);

- NJIGHUPOBAMs CBOIO MHIUBUYaIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO;

- pabomamp 1O CAMOCTOSITEILHO COCTABJIICHHOMY ILIaHY, CBEPSISICh C HUM U C LENbIO Je-

ATEILHOCTH, UCIIPABIISAS OMIMOKH, UCTIIOJIb3YsI CAMOCTOSTEILHO TI0I00paHHBIE CPe/ICTBA (B TOM

yucie u MaTepHer);

- CBOOOHO 1016306ambCsl BEIPAOOTAHHBIMU KPUTEPUSMHU OIICHKU M CAMOOIICHKH, UCXOIS

13 [eJIM U UMEIOIITUXCSl KpUTEPHUEB, pa3audasi pe3yybTaT U CIIOCOObI ACHCTBUIA;

- B XOJI€ MPEJICTABJICHUS MPOCKTA 0a8amb OYeHK) €To Pe3yabTaTaMm;

- CaMOCTOSITEJIbHO 0CO3HA6amsb MPUIUHBI CBOETO YCIIeXa WM HEyCIeXa U HaXOAUTh CIIO-

cOOBI BBIXOJIAa U3 CUTYAILIMH HEYyCIIeXa;

- yMemb OyeHUums CTENEHb YCIICITHOCTH CBOCH MHIMBHUIYaIbHON 00pa30BaTEIbHON Jesi-

TEIBbHOCTH;

- oasams OyeHKy CBOUM JIMYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKoB 5»), Ompe-
JIEJISITh HAIIPABJIEHUS CBOErO Pa3BUTHS (KKAKUM 51 XOUYy CTaThb», «4TO MHE JIJIsl 3TOr0 HaJO clie-
JaTh»).

Cpeocmeom opmuposanus perynaTuBHbIX Y'Y [l ciayxaT TEXHOJOTUsl MPOOJIEMHOTO Tua-
Jiora Ha 3Tare W3y4eHUs HOBOTO MaTepualia U TEeXHOJIOTHS OIICHMBaHUS 00pa30BaTEIbHBIX JIO-
CTHXKEHUH (yueOHBIX YCIIEXOB).

Ho3nasamenvuvie YY/I:

- AHATUZUPOBAMb, CPABHUBAMD, KaACCUpuyuposams u 0606uwams HakThl 1

SIBJICHMUS,



- ocywecmsisims CPaBHEHUE U KIIacCU(PUKAIUIO, CAMOCTOSATEIHHO BHIOUPAsi OCHOBAHUS U
KPUTEPUH JJIS1 YKA3aHHBIX JIOTHUECKHUX OIMEPALNiA; CTPOUTH KIACCH(PHUKAIIUIO MTyTEM TUXOTOMU-
YECKOro JIeJieH!s (Ha OCHOBE OTPHUIIAHUS);

- cmpoums JOTMYECKH OOOCHOBAHHOE PACCYXJIECHHE, BKIIOYAIOIIEE YCTaHOBJIEHUE INpU-
YUHHO- CJIEJICTBEHHBIX CBSI3EH;

- co30asams MaTeMaTHYECKUE MOJIETIH;

- COCTaBIIATh TE3UCHI, PA3JIMYHbIE BUJIbI TUIAHOB (MIPOCTHIX, CIOXKHBIX WU
T.11.). [IpeoGpa3oBeIBaTh HHPOPMALIHIO U3 OJHOTO BHIA B APYroi (TaOIUILy B TEKCT, UATPAMMY
ump.);

- 8bIUUMBIBAMb BCE YPOBHU TEKCTOBOM MH(OPMAITUH.

- yMemb onpeodeiimb BO3MOXKHBIE MCTOYHUKHA HEOOXOIWMBIX CBEACHUU, MPOU3BOIUTH
NMoKUCK MH(GOPMaIIUK, aHATU3UPOBATH U OLICHUBATh €€ I0CTOBEPHOCTb.

- MOHUMas ITO3MUIIMIO IPYTOro YeNIOBEKA, pasiuyams B €ro PeUd: MHEHHE (TOUYKY 3PEHHS),
JIOKA3aTeIbCTBO (apTryMEHTHI), (aKThl; TUTIOTE3bI, AKCUOMBI, TeOpuu. [[ist 3TOr0 camocTosTeNb-
HO MCIOJb30BaTh pa3jMyYHble BUJbI YTEHHs (M3ydarollee, MpPOCMOTPOBOE, 03HAKOMUTEIbHOE,
MIOMCKOBOE), IPUEMBI CITYIIAHMUS.

- caMoMy €030a8ams UCTOYHUKHN WH(GOPMAIIMH PA3HOTO TUIA U IS Pa3HBIX ayIuTOPHUH,
coOmro1aTh MHGOPMAITMOHHYIO TUTUEHY U TIpaBuiia HH()pOpMaIIMOHHON O€30MaCHOCTH;

- yMemsb UCHOIb3068amMb KOMIIBIOTEPHBIE U KOMMYHHMKAIMOHHBIE TEXHOJO-
MU KaK UHCTPYMEHT JUIsl JOCTUKEHUS CBOMX LieJieil. YMeTh BbIOUpPATh a/IeKBAaTHbIE 3a/1a4e UH-
CTpyMEHTAJIbHbIE IPOIPAMMHO- alIapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposanus no3HaBaTenbHbIX Y Y] ciyKaT yueOHBIN MaTepuan U Mpexe
BCETO MPOJYKTUBHBIE 3a/IaHUsI yUEOHUKA, TTO3BOJIAIOIIME MTPOJBUTATHCS M0 BCEM IIECTU JIMHUAM
pa3BUTHSL.

- Hcnonp3oBaHnEe MaTeMaTUUYECKUX 3HAHUM JUISl PEIICHUsS Pa3uYHbIX MaTEMaTHUYECKUX
3aJ1a4 ¥ OLIEHKHU IOJIyYE€HHBIX pe3yJIbTaTOB.

- COBOKYITHOCTh YMEHUI 10 UCTHOJIb30BAHUIO JOKA3aTEIbHOM MAaTEMATUYECKOU PEUH.

- CoBOKYITHOCTh YMEHUH 1O paboTe ¢ nH(popMaluei, B TOM YUCIIE U ¢ Pa3INYHBIMU Ma-
TEMAaTUYE€CKUMHU TEKCTaMHU.

- YMeHus uCroib30BaTh MaTEMAaTUYECKUE CPEICTBA JIsl U3YUEHUS U OTIMCAHUS peallb-
HBIX MPOIIECCOB U SIBJICHUH.

- He3aBucumocTts u KPUTUYIHOCTDb MBIIIJICHUS.



- Bons u HacTONYMBOCTD B TOCTH>KEHUU 1IEJIH.
Kommynukamuenvie YY/[:
— CaMOCTOSITEIbHO Op2anu308bl6amsb y4€OHOE B3aUMOJICHCTBUE B IpyIie (ONpeaesTh
oOIIMe 11eu, I0TOBAPUBATHCS IPYT C APYTOM U T.1.);
- OTCTauBasi CBOIO TOUKY 3PEHUSI, NPpUBOOUMb apeyMeHmul, IOATBEPKAas X pakramu;
- B JTUCKYCCHH yMemb 8bl0GUHYMb KOHTPAPTYMEHTHI;
— YUUTHCSA KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPUHABAMb
OIMMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAKOBO) H KOPPEKTUPOBATH €r0;
- MMOHUMAsI TIO3UIUIO IPYroT0, pasiuyams B €r0 peun: MHEHHE (TOUKY 3peHusl ), TOKa3a-
TEIBCTBO (APryMEHTHI), PaKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUU;
- yMemb B3TJIIHYTh HAa CUTYaIMIO C HHOM MO3UIUU U 00208apu8amsCs C TH0JbMU UHBIX I10-
3ULAN.

Cpeocmeom gpopmuposanusi KOMMYHUKATUBHBIX Y Y ][ ciayXaT TeXHOIOTHS MPOOIEMHOTO

nuaniora (moOyKIawIuid U MOABOISAIIUN AUAJIOT) W OpraHu3alus paboThl B MaJbIX TpyImax,

TAKKC HCIIOJB30BAHHUEC HAa YPOKAX 3JICMCHTOB TCXHOJIOTHU IMMPOJAYKTHBHOI'O UYTCHUA.



Hpe,HMeTHI)Ie PeE3yabTaThl U3YUCHUS ITPEAMETA «MaTteMaTuKka SBJISIIOTCS CIICOYIOIINEC YMCHUA .

Oo0yuarwmmiicsi (BbITYCKHHUK)

Oo0yuawmmiicsi (BBITYCKHMK) MOJYYHT

Pa3pneant
HAYYUTCHA BO3MOKHOCTb HAYYUThCS

HatypanbHbl | — moHMMAaTh OCOOEHHOCTH IECATHYHOMN | — NO3HAKOMUMbBCA ¢ NOSUYUOHHIMU
e YHUCJIA. | CHCTEMbI CUHCIICHUS, cucmemamu CYUCleHUuss ¢ OCHOBAHUAMLU,
Hpobu. — OIIEPUPOBATH TOHATUAMH, CBI3aHHBIMU | omauynbimu om 10;
PalioHanbH | ¢ 1eMIMMOCTBIO HATYPAIBLHBIX YHCEI, — yenyoums u pazeums npeocmasieHusi o
bIC YHCJIa — BbIpaKaTh 4YHCJIa B OKBUBAJICHTHBIX | HAMYPANbHbIX — YUCAAX U  CE0UCMEAX

dbopmax, BEIOWpAast HauOouee | oerumocmu;

MOAXOASAIIYI0 B 3aBUCUMOCTH  OT | — HAYYUMbBCA  UCHONb308AMb  NPUEMDL,

KOHKPETHOW CUTYAIIWH; payuoHanuzupyroujue 8bIYUCICHU,

— CpaBHMBATh u YIOPS0YMBATE | NPUOOpecmu npUebIuKy KOHMpOJIUPOEAmb

palMOHAIbHBIE YUCIA; BbIYUCTEHUS, BbLIOUPAS NOOXOOAWUL OS5

— BBIIIOJIHSTH BBIUMCIICHUS c | cumyayuu cnocoo.

palMoOHAIBHBIMU  YHCIIAMH,  COYeTas

YCTHBIE W TIHCHbMEHHBIC  TPUEMBI

BBIYUCJICHUH, MIPUMCHCHHE

KaJIBKYJISATOPA;

— UCTIOJIb30BaTh TMOHSATHS W YMEHHUS,

CBSI3aHHBIE C  MPOMOPIHUOHATHLHOCTHIO

BEJIMYHH, MPOIICHTAMHU, B XOJI€ PEIICHUS

MaTeMaTHYEeCKUX 3aJad W 3aJad Hu3

CMEKHBIX MPEMETOB, BBITIOJTHSTh

HECJIOXKHBIC IPAKTUYECKUE PACUETHI.
JlelicTBUTEND | — HCITONIL30BAThH HavyaJbHBIC | — pa3zeums npeocmasienue o yucie u
HBIC YHCIIa MpeICTaBIICHUS 0 MHOXECTBE | YUCIOBbIX CUCMEMAX OM HAMYPAIbHLIX

HeﬁCTBHTCHLHBIX YUCCII,
— OIICpHUPOBATH ITOHATHUCM KBaJAPAaTHOI'O

KOpPH:, IPUMCHATDL €I'0 B BBIYUCIICHUAX.

00 0elcmeUmMeNbHbIX YUCE,;

— 0 POJU BLIYUCTEHULL 8 NPAKMUKE,
— pazeumes U yenyoums  3HAHUSA O
0ecsamuyHol  3anucu  OetcmeumelbHbix
yucen (nepuoouuecxue u

Henepuoouueckue opoou).




W3mepenus, | — uCImonb30BaTh B XOJE€ PELICHHS 3a1a4 | — NOHAMb, UYMO  HUCIO8ble  OaHHbIe,
NPUONMKEHH | BIIeMEHTapHBIE MIPEJICTABIICHUS, | KOMOpble UCNONIb3YIOMCA ons
s, OLICHKHU CBsI3aHHBIC c NpUOTMKEHHBIMU | XApaKmepucmuKu 00vexmos
3HAYEHUSMHU BEITUYHH. OKpYHCaloue20 mupa, ABNAIOMCA
NPEeUMYUWeCN8EHHO — NPUOTUNCEHHBIMU,
umo  no  3aNUCU  NPUOTUNCEHHBIX
3HaveHull, cooeparcaujuxcs 8
UHDOPMAYUOHHBIX UCTNOYHUKAX, MOIHCHO
CYOUmsv 0 NOZPEULHOCNU NPUOTUNCEHUSL,
— NOHAM®, umo nOcpeuwHoOCms
pe3yibmama 8blYUCIeHUll 00IHCHA ObIMb
couzmMepuma ¢ NO2peutHoCmvblO UCXOOHBIX
OAHHBIX.
Anrebpandec | — onepupoBarh TOHSITHSIMU | — BbINOJHAMDb MHO20UIA208ble
KHe «TOXKJIECTBOY, «TOXIIECTBEHHOE | npeobpazosamus PAYUOHATILHBIX
BBIDOKCHHUS | mpeoOpa3oBaHue»,  pemiaTb  3aJauH, | 8bIPANCEHUl, NPUMEHSS WUPOKULL HAOOD
coJiepkaiue OyKBEHHBIEC JTaHHBIC, Ccnocob08 u npuémos;
— pabotath ¢ popmynamu; — NpUMeHAmMb mooicoecmeenHbvle
— BBIIOJHATh npeobpasoBanus | npeobpazoéanus Olid peuieHus 3a0a4 u3
BBIPDOXKEHUM, CONEPKALIMX CTEIEHH C | PA3IUYHbIX pasoenos Kypca (nanpumep,
HEJIbIMU  TIOKA3aTeNIIMU M KBaJpaTHble | 0/ HAX0XCcOeHUs
KODHH, HaubonbUle2o/HauMenbule20  3HAYeHUs
— BBIIIOJIHSITH TOICCTBCHHBIC | 6bIPAICCHUS).
npeoOpa3oBaHus paImoHabHBIX
BBIPQ)KCHUI HA OCHOBE NPAaBWJI JICUCTBUI
HaJ MHOTOWJIEHAMU M alre0panyecKUMHU
Ipo0siMu;
— BBINOJHATh Pa3JI0KEHUE MHOTOUJICHOB
HA MHO>KUTEJH.
YpaBHeHHs — pemaTh OCHOBHBIE BUJIBI | — 081a0emb CHEeYUAIbHbIMU NPUEMAMU
palMOHAIIBHBIX YPAaBHEHHM C OJHOW | pewieHuss  ypasHeHuu u cucmem
MIEPEeMEHHON, CUCTEMBI IByX YPAaBHEHUM C | ypasHeHUll,




ABYMsI IICPEMCHHBIMU

— IIOHHUMAaThb YPaBHCHHUC KaK Baxcﬂeﬁmy}o

— Y8epeHHO NPUMEHMb annapam

VpasHenutl 0/ peulenus pasHooOpa3HblX

MaTEMaTHYECKYI0 MOJENb [UIsl OMMCAHMS | 3a0a4 U3  MAmeMamuKu,  CMEHCHbIX
U M3Yy4EHUs pa3HOOOpa3HbIX pPEANbHbIX | NPeOMemos, NPAKMUKU,
CUTyalldii, peIlaThb TEKCTOBBIE 3a1a4d | — npuMeHsms epagpuyeckue
anredpanyeckuM MeTOJI0M; npedcmaenenus — O UCCAe008AHUS
— MPUMEHSATH rpaudecKue | ypasHeHull, cucmem ypasHeHull,
NpPEACTAaBIEHUS IS MCCIEAOBAHUS | COOEpAHCAUUX OyKeeHHble
YpaBHEHHM, HCCIEOBaHUS U pEUIeHUs | Kodppuyuenmsoi.
CUCTEM YpaBHEHUU c IBYMsI
NepPEMEHHBIMH.
HepasenctBa | — monumars " OPUMEHSTE | — PA3ZHO0OPA3HLIM npuémam
TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE | 00KA3AMelbCMEad HEPaABEHCNE,
C OTHOIICHHEM HEPaBEHCTBA, CBOWCTBA | — ygepenHo NPUMEHSMb annapam
YHCIIOBBIX HEPABEHCTB; HepageHcme ol peuienus
— pemiath JIMHEHHBIC HEPABEHCTBA C | PA3HOOOPA3HBIX MAMEMAMUYECKUx 3a0ay
OJTHOW TIEpEMEHHON M UX CHCTEMBI, U 3a0ay U3 CMENCHBbIX NpeoMemos,
— pemaTh KBaJpaTHbIE HEPABEHCTBA C | MPAKMUKU;
OTIOpOi Ha TpapUUeCKHue MPEACTABICHUS; | — NPUMEHSMb epaguueckue
— OPUMEHATH amnmnapar HEPaBEHCTB I | NPeoCmasnenus — OAs  UCCe006aHUs
pelIeHHs 3a7a4 W3 Pa3IMYHBIX pas3jieioB | Hepasencme,  Cucmem  HepaseHcms,
Kypca. cooeparcauyux OyKeeHHble
K03¢hhuyuenmol.
OcHoBHEBIE — TIOHUMATh u UCIIOJIb30BATh | — NPOBOOUMb UCCNIe008AHUSL, CBA3AHHbLE
TIOHSTHSL. (GyHKIMOHANBHBIE TIOHATUS W S3BIK | C U3YYEHUeM CB0UCME (DYHKYUl, 68 mom
Yucrnosele (TepMUHBI, CUMBOJIMYECKHE | YUCTE C UCNONIb30BAHUEM KOMNbIOMEPA,
byHKIMH 0003HAYCHMUS); — Ha OCHOB8e  2paghuKko8  U3VYEHHBIX
— CTpOUTHh  TpauKU  DIEMEHTAPHBIX | QYHKYUll cmpoums Oojee  CIOXHCHbIE
GyHKIMT; epacghuxu (KycouHo-3a0aHHble, c
— HCCIIE0BATh  CBOWCTBA  YHCIIOBBIX | «GbIKOJIOMbIMUY MOYKAMU U M. N.);

GyHKIUI HA OCHOBE U3Y4YEHHUS MOBEICHUS

UX rpauKoB;

— UCnoJjib3oeambs gbyHKT/ﬂlOHa]leble

npeocmasienuss u Cceoucmea QyHKyuil




— NOHUMATh (PYHKIUIO KaK BaKHEHIIYIO
MaTEMaTHYECKYI0 MOJIENb JUISl OTMCAHUS
MPOIIECCOB M SBICHUH OKPYXKAIOIIETO
MUpa,

OPUMEHATh  (PYHKIMOHAIbHBIN

SA3BIK HJId OIMCaHUuA W HCCICAOBAHUA

onst peerus mamemamuiecKkux 3a0a4 u3

PA3IUYHLIX pa30e08 Kypca.

3aBUCUMOCTCH  MEXIy  (U3HYECKUMHU
BEJIMYMHAMM.
Yucnosele — MOHUMAaTh W  WCHOJB30BATh  SI3BIK | — peuams KOMOUHUPOBAHHbIE 3A0ayU C
IIOCIIEAOBATE | TIOCTIEI0BATEILHOCTEH (TepMUHBL, | npuMeHenuem Gopmyn n-20 uieHa u
JBHOCTHU CUMBOJIMYECKHE 0003HAUCHHS ); CyMMbl nepevix n YeH08
— OpUMEHATh (QOPMYJIbI, CBA3aHHBIE C | APUPMEMUYECKOU U  2e0Mempu4ecKou
apu(METHYECKOH W T'COMETPUYECKOM | hpozpeccuu,  NpPUMEHSS — Npu  9MoMm
porpeccuei, u anmapar, | annapam ypasHeHuil u HepaseHcms;
c(hOpMUPOBAHHBINA MPU U3YUECHUU OPYTHX | — HOHUMAMb apugmemuyeckyio u
pa3aenoB Kypca, K pEIICHUIO 3a/1a4, B TOM | 2eOMempU4eckylo  Npocpeccuro  Kak
YHCIIE ¢ KOHTEKCTOM M3 PEaNbHOM KU3HU. | (DYHKYUU HAMYPATbHO20 apeyMeHma,
— C653b16aMb apugmemuueckyro
npoepeccuio ¢ - JUHEUHbLIM — POCHOM,
2eomempuieckyro — c
9KCHOHEHYUATILHBIM POCOM.
OmnmcarenbHa | — BEIIYCKHUK HAay4MTCS HCIONL30BATh | — BbINYCKHUK NOLYYUM  603MOJICHOCHLb

s CTaTUCTHUKA

HpOCTCfIHIPIC CIIOCOOBI IpCcaAcCTaBJICHUA H

aHaJIn3a CTaTUCTHYCCKUX JaHHBIX.

npuobpecmu  Nep8OHAUANbHYLIL — ONbIM

opeaHuzayuu  coopa  OAHHLIX  Npu

npogedeHuu  onpoca  0OWeCcmeeHHO20

MHEHUA, ocywecmesiiims  UX  AHAIU3,

npeocmaenams pe3yibmamosl ONpoca 8

sude maobauywl, OUASPAMMbL.

Cinyyalinbie
COOBITUSL U

BEpPOSITHOCTh

- BBIHYCKHI/IK Hay4YHUTCA HaxoauThb
OTHOCHUTCJIIbHYHO YaCTOTY U BCPOATHOCTDH

CIIy4aifHOTO COOBITHUS.

— npuobpecmu onvim nposedeHus

Cﬂy‘{aleblx IKCnepumMernmos, 6 niom ducie
C nomouvbio KOMNbIOMEPHO20

MO@€JZMP06CIHM}Z, urmepnpemayuu ux

pe3ynbmamos.




KomOunarop

— pemlaTh KOMOMHATOpHBIE 3a7auyd Ha

- Haytmmbwz HEKOmMopoviM cneyudailbHoiM

vKa HaXOXJIEHHE 4YHUCla OOBEKTOB WM | Npuémam  peutenus  KOMOUHAMOPHBIX
KOMOMHAIUH. 3a0au.
Harnsnnas — pacno3HaBaTh Ha 4YEPTEkKAX, PUCYHKAX, | — HAYUUMbCA BLIYUCTAMD 00bEMbL
reOMEeTpuUs MOAENISX UM B  OKPYXAIOLIEM MUPE | NPOCMPAHCMBEHHbIX — 2e0MempU4ecKux
TJIOCKHUE u MPOCTPAHCTBEHHBIE | ucyp, COCMABNIEHHbIX us
reoMeTpuuecKue GUrypsl; NPAMOY20NbHbIX NAPATNENENUNE008;
— pacrno3HaBaTh pa3BEPTKHU Ky0a, | — yenybums u pazeums npeocmasienus o
MIPSAMOYTOJIBHOT O MapajuIeNCANeNd, | NPOCMPAHCMBEHHbIX — 2€0MEeMPUUECKUX
NPaBWIBHOW MHpaMUIbl, LWIMHApA | | gueypax;
KOHYCa; — Hayuumvbcsi  NPUMEHAMb  NOHAMUE
— CTPOUTh pa3BEPTKHU KyOa U | pazgépmku o 8bINONHEHUs
MPSAMOYTOJIBHOTO MapaUieenuIe/a; NPAKMUYECKUX pacuémos.
— OIpeaessaTh MO JIMHEHHBIM pa3Mepam
pa3BEPTKU (UTYPHI JTMHEHHBIE pPa3MEpHI
camMoi pUrypsl 1 HA0OOPOT;
— BBIUUCIATE O0BEM MPSMOYTOJILHOTO
napajieNenuiena.
I'eomeTpryec | — momb30BaThCsl A3BIKOM TEOMETPUU VIS | — 081A0enb Memooamu peulerus 3a0ay
KHE QUIypbl | ONMUCAHUS  MPEJAMETOB  OKPYXKAIOWIETO | HA  6bIYUCACHU U  OOKA3AMENbCMEA.:

MHpa U UX B3aAUMHOI'O PACIIOJIOXKCHU A,

— pacmo3HaBaTb M HM300pakaTb  Ha
yeprexax M PHUCYHKAX T'€OMETPHUUYECKHE
burypsl 1 uX KOHQUTypaIUY;

— HAXOJIUTh 3HAYEHUS JUIMH JIMHEWHBIX
9JIEMEHTOB (QUTYp W HX OTHOLICHHUS,
rpaaycHyro Mepy yrioB oT 0° mo 180°,
NpPUMEHsST  ONpEJeNIeHUs, CBOWCTBA H
OpU3HAKK (QUIYp U HUX DIIEMEHTOB,
oTHoeHHsT GUryp (paBeHCTBO, MOAOOHE,
napaiyieIbHbIN

CUMMETpUH, IIOBOPOT,

MepeHoc);

MemooomM Om NPOMUBHO20, MemOOOM

noooobus, Memooom nepebopa
BAPUAHMOB U MEMOOOM 2eOMEMPUYECKUX

mecnt modekx,

— npuobpecmu  onvlm  NPUMEHeHUs
aneebpauyeckoeo u
MPUSOHOMEMPUYECKO20 — annapama u
uoeii 0BUICEHUSL npu  peuwieHuu
2eoMempudecKux 3a0au;

— ognademv  MPAOUYUOHHOU  CXeMOli
peuwlenuss  3a0ay  HA NOCMpOEHUe ¢

NnOMOuLbIo YUupKyjida u JIUHEUKU: AHAU3,




— ONEepUPOBaTh C HavaJIbHBIMHU
MOHSITHSIMU TPUTOHOMETPHH U BBITIOTHSITh
JIIEMEHTapHBIC oreparuu Ha
(GYHKIMSIMU YTIIOB;

— pemiath 3aJayd Ha JOKa3aTeIbCTBO,
ONUpasiCh Ha U3YyUYEHHBIC CBOWCTBA puUryp
Y OTHOIICHUW MEXIY HUMU W TPHUMCHSS

HN3Y4YCHHBIC MCTO/JIbI TOKA3aTCJILCTB,

— pemlaTb  HECJOXKHBIE  3aJa4uu  Ha
IIOCTPOEHHUE, MIPUMEHSS OCHOBHBIE
ANTOPUTMBI TIOCTPOEHUS C IOMOIIBIO

UPKYJIIS U JIMHEWUKHU;

nocmpoenue, 00KA3aMenNbCmeo u
uccneoosanue,
— Hayuumvcs  pewams  3a0a4u Ha

NOCMPOEHUEe MeMOOOM 2e0MEMPUUECKO20
Mecma movex u MemooomM no0oousl;

— npuobpecmu  OnvIM  UCCAE00BAHUSL
CBOUCME NIAHUMEMPUYECKUX @ueyp ¢
HOMOWbIO KOMABIOMEPHBIX NPOSPAMM,

— npuobpecmu  Onvim  BbLINOJHEHUS
npoekmos no memam «l eomempuuecxue
npeobpazosanus Ha NIOCKOCIUY,

«Ilocmpoenue ompeskos no gopmyney.

— peliarthb IIPOCTEUIINE

IUIAHUMETPUYECKHE 3a/1a4u B

IIPOCTPAHCTBE.
H3mepenne — UCIONIB30BATh  CBOWMCTBA H3MEPEHHUA | — 6bIYUCTAMD niaowaou Quayp,
ICOMETPUYCC | JUIMH, TUIOIAAECH M YIJIOB IPU PELIEHUU | COCMAGAEHHbIX U3 08YX Ul  Oonee
KUX BEJIMYMH | 331a4 Ha HAXOXXICHWE IJIMHBI OTPE3KA, | NPAMOY20AbHUKOE,  NAPAINEN0SPAMMOE,

JJIINHBI OKPY’KHOCTH, JJIIMHBI

AyTH
OKPYKHOCTH, TPaJyCHON MEPHI yTJa;

— BBIYUCJIATH ILJIOIIaAN Tpe}/TOJIBHI/IKOB,
NPSIMOYTOJIbHUKOB, I1apajjeiorpaMMOB,
Tpaneuuni, KpyroB U CEKTOPOB;

— BBIYHUCIIATH JJIMHY OKPYKHOCTH, JUIUHY
IYTU OKPYKHOCTH;
— BBIYUCJIIATH JUINHBI HHHCﬁHBIX
3JIEMEHTOB (DUTYP M UX YTJIbI, UCTIOJIb3YS
(bopMyIBl UIMHBI OKPY)KHOCTH M JJIUHBI
IYTH OKPYKHOCTH, (POPMYJIBI TUIOMIAICH
Guryp;

— pemaTb 3aJa4nl Ha JA0Ka3aTCJIbLCTBO C

JJITMHBI

HCIIOJIb30BaHUEM dbopmyn

Mpey2oIbHUKO8, Kpyea U CeKmopa,
— BbIYUCTAMD niowaou
MHO20Y201bHUKO8, Ucnowb3ys
OMHOWEHUS PABHOBENUKOCMU u
PABHOCOCABLEHHOCMU,

— NpUMEHAMDb aneebpauyeckull u
MPUCOHOMEMPUYECKUL annapam u uoeu
08UdICEHUsT NpU  peuleHuu 3a0a4d Ha

8blHUucCiieHUue I’l]lOWCZ()@lZ MHO20Y20/IbHUKOB




OKPY)XHOCTH | JUTMHBI TYTH OKPY>KHOCTH,
dbopmyn momanei Guryp;
— pemiatb

MMPaKTUICCKUC 3aJa4u,

CBS3aHHbIE c HaXO0XJECHUEM
r€OMETPUYECKUX BEIMYMH (HCIOJIB3YA
Ipu HEOOXOIMMOCTH CIPAaBOYHHKU H

TCXHHUYCCKUC Cpe,Z[CTBa).

Koopaunarel | — BeIUMCIATH  JIMHY — OTpe3Ka IO | — 081ademb KOOPOUHAMHbIM MemoooMm
KOOpJAWHATaM €ro KOHIIOB; peuileHus  3a0ay  Ha  BbIYUCTIeHUs U
— BBIYMCIIATH  KOODAMHATHI  CEPENUHBI | 00KA3GMENbCmea,
OTpe3Ka; — npuobpecmu  OnvLIM  UCNOIB30BAHUS
— UCIIOJIb30BAaTh KOOPAMHATHBIA METOJ | KOMNbIOMEPHbIX NPO2PAMM Ol AHATU3A
I U3YYEHHs CBOWCTB NPAMBIX W | YACMHBIX cnyuaes B3AUMHO20
OKPYKHOCTEH. PACnON0dHCEeHUS OKpYHCHOCMEL u
NPAMBIX,
— npuobpecmu  Onvlm  BbINOJHEHUS]
npoekmos Ha memy  «llpumenenue
KOOPOUHAMHO20 Memooa Npu peuleHuu
3a0ay Ha BbLIYUCTICHUS] u
00KA3aMenbCmeay.
Bekropsr — ONEPUPOBATH C BEKTOPAMH: HAXOIUTH | — 081A0emb GeKMOPHbIM MemoOOM OJisl

CyMMY W pa3HOCTh [IBYX BEKTOPOB,

3aIaHHBIX T€OMETPUYECKU, HAXOAUTh
BEKTOD, paBHBI MIPOU3BEACHUIO
3aJIaHHOTO BEKTOpPA Ha YHCIIO;

— HaxoJUTh [UJISI BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMMU: TUTUHY BEKTOpa,

KOOpAUWHATBI CYMMbI U Pa3HOCTU ABYX H

Oozee BEKTOPOB, KOOPJUHATHI

IIPOU3BCACHHUA BCKTOpa Ha qucio,

IIPUMEHSS pu HE00XOUMOCTH

COUYETATEIIbHBIN, NEPEMECTUTEIbHBIN U

peuerusl 3a0a4 HA  BbIYUCACHUS U
C)OKa’o’ame]leI’l’l@a,'

- npu06pecmu onslm 6blNOJIHEHUA
npoexknioes HA memy «NnpumeHernue

BEKMOPHO20 Memooa Npu peuleHuu 3a0ay

HA 8bIYUCTICHUS U OOKA3AMENbCMBA ).




pacnpeieuTeNIbHbIN 3aKOHBI;

— BBIUMCIIAITh CKaJSIpHOE MPOU3BEICHUE
BEKTOPOB,  HAXOAUTh  YIrol  MEXAYy
BEKTOpPaMH, YCTaHaBJIMBATh

MEPIEHAUKYIISIPHOCTD IIPSIMBIX.

BoinyckHHK HayuuTcs B 7-9 kiaccax (/151 HCI0JIb30BAHUS B MIOBCEAHEBHOM KU3HHU M 00ecrie-
YeHHMsI BO3MOKHOCTH yCIIEIIHOT0 MPOJ0JI:KeHHsI 00pa3oBaHusi HA 0230BOM YPOBHe)
JJIeMeHThI TEOPUH MHOKECTB M MATEMATH4Y€eCKOH JIOTHKH

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: MHOXECTBO, dJIEMEHT MHOKECTBA, MOJ-
MHO’K€ECTBO, IPUHAJIEKHOCTb;

®  337aBaTh MHOXKECTBA IIEPEUNCICHUEM HUX JJIEMEHTOB;

® HAXOJUTh IepeceueHne, 00beAMHEHNE, TOJIMHOKECTBO B IPOCTEUIIINX CUTYAIIMSIX;

e ornepupoBaTh Ha 0A30BOM YpPOBHE MOHSATHUSIMU: OIpE/eNIeHre, aKCMOMa, TeopeMa, JT0Kaza-
TEJIbCTBO;

® TIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI ISl MOATBEPKICHUS CBOMX BhICKa3bIBAaHUM.
B noBcegHeBHOM KM3HM U NIPU M3Y4YEeHHUH APYIrUX NPeAMETOB:

®  UCHOJIb30BaTh I'papruecKoe MPEJCTABICHUE MHOKECTB JJI OMMCAHUS peajlbHBIX MpO-
[[ECCOB U SIBJICHUI, TP PEIICHUU 3a/1a4 IPYTUX YU€OHBIX MPEIMETOB.
Yuciaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMHU: HATYpPaJbHOE YHUCIO, ILIEJI0€ YHUCIO,
OOBIKHOBEHHAas JIpo0b, AeCITHUHASA Ipo0b, CMEIIaHHas ApoOb, palliOHAILHOE YUCIIO, apudMeTnde-
CKMH KBaJIpaTHBINA KOPEHB;

® HCNOJB30BaTh CBOMCTBA YMCEI U IIPAaBUJja IEUCTBUI MTPU BBIIIOJIHEHUH BBIUUCICHU;

®  CMOJB30BaTh MPHU3HAKU ACIUMOCTU HA 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U
PELIEHNN HECIIOXKHBIX 3a/1a4;

®  BBIIOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHUCET B COOTBETCTBUH C IIPABUIIAMU;

®  OLEHUBATh 3HAUYCHHE KBAJIPATHOIO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOr0 YUCIIa;

®  pacCIIO3HABATh PalMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA;

® CpaBHMBATh YHCIIA.
B noBcegHeBHOM KU3HHM M IPM U3YYEeHUM APYTHX NPeIMeTOB:

® OLCHHUBATH PC3YJILTATLI BBIUMCIICHUI IIPpH PCHICHUH IIPAKTHYCCKUX 3a1da4,




L4 BBIITIOJIHATH CPAaBHCHUEC YUCCIT B PCAJIbHBIX CUTYALUAX
® COCTABJIATHh YHUCJIOBBLIC BLIPAXKCHUS IMIPU PCHICHUHU IMPAKTUYCCKUX 3aaa4 W 3aaa4 U3 ApYy-

ruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE MPe0OPa30OBaAHNUS

e BrinonHsATh HECIOXHBIE MPEOOPA30BAHUS /1JI BHIYMCIEHUS 3HAYECHUN YHCIIOBBIX BbIpa-
YKEHUM, COIEpaIUX CTEIECHH C HATypajbHBIM MOKa3aTelieM, CTEMEHU C IeJIbIM OTPHUIATEIbHBIM
MOKa3aTesem;

®  BBINOJHATH HECIOKHBIE TPEOOPA30BAHUS LIETBIX BBIPAKEHHI: PACKPHIBATH CKOOKH, IIPH-
BOJIMTH MOJ00HBIE CIaraeMble;

®  UCIOJIL30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXKEHHsI (KBaapaT CyMMBI, KBaapaT pa3Ho-
CTH, pa3HOCTh KBaJAPATOB) IS YIIPOIICHUS BHIYMCICHUN 3HAUCHH I BBIPAYKCHUIA;

®  BHITNIOJHSATH HECIIOKHBIE TPE0OPa3oBaHus TPOOHO-TMHEHHBIX BBIPAKCHUH U BHIPAKCHHIA
C KBaJIpaTHBIMU KOPHSIMHU.
B noBcegHeBHOM KM3HH U NPU U3Y4Y€eHHUH APYIrUX NPeAMETOB:

® T[IOHMMATh CMBICII 3aITUCH YUCJIa B CTAHJAAPTHOM BU/IE;

e onepupoBaTh HAa OA30BOM YPOBHE MOHSITUEM «CTAaHIAPTHAS 3aIUCh YHUCIIAY.
YpaBHeHUs1 1 HEPaBEeHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YpaB-
HEHHE, KOPEHb YPaBHEHUS, PEIICHUE ypaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPABEHCTBA;

® MPOBEPSATH CIPABEIJIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JIMHEWHbIE HEPABEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOSIINECS K IMHEHHBIM;

® pemiaTh CUCTEMBI HECTIOXKHBIX JIMNHEUHBIX YpaBHEHUMN, HEPABEHCTB;

®  TIPOBEPSTH, SIBJISETCS JIU JAHHOE YUCIIO PEeUICHUEM ypaBHEHUs (HEPABEHCTBA);

e pemiaTh KBaJApaTHbIC ypaBHEHUS 110 (hOpMYJie KOpHEH KBAIpaTHOTO yPaBHEHUS;

® u300paxkaTh pelieHUs] HEPABEHCTB M UX CHCTEM Ha YMCIIOBOU MPSMOI.
B noBcegHeBHOM KM3HU ¥ PU U3Y4YEHHUH APYTrUX NPeIMETOB:

® COCTaBIIAATh U peUIaTh JUHEWHBIC YPaBHEHUS NP PEIICHUU 3a/1a4, BO3HUKAIOIIUX B JIPY-
TUX Y4eOHBIX IIpeAMeTax.
DOyHKUNH

e HaxoauTh 3HaUeHUE (PYHKIINH 110 33JaHHOMY 3HAaYEHUIO apTyMEHTa,



® HAXOIUTHh 3HAYCHHME apT'yMEHTA I10 33JJaHHOMY 3HAYEHHIO ()YHKIIMU B HECIIOKHBIX CUTY-
arusx;

®  OINpEAENATh NOJOKEHNE TOYKH 110 €€ KOOpAMHATAM, KOOPAUHATHI TOUKH I10 €€ IOJIOXKE-
HUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduky HaXxoAWUTh OOJACTh OIpENETICHUs, MHOXKECTBO 3HAUECHUN, HYJIHU (YHKIIHH,
NPOMEXYTKH 3HAKOIMOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi H yOBIBaHWA, HaWOOJbIIEE H
HauMeEHblIee 3HAaYeHUs PYHKITUH;

®  CTPOUTH rpaduK JUHEHHON PYHKINU;

® TIPOBEpsTH, SABISETCSA N JaHHBIM rpaduk rpadukoM 3aAaHHOM (DPYHKUMM (JIMHEHHOM,
KBaIpaTUYHOM, 0OpaTHON NPONOPLUUOHAIIBHOCTH);

e  OmnpenesATh NPUOIMKEHHBIE 3HAUEHUS] KOOPANHAT TOUYKHU NepecedeHus rpaukoB QpyHK-
LM,

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMU: IMOCIEI0BATENBHOCT, apu(pMeTUYECKAS
nporpeccus, reoMeTpruIecKasl Iporpeccus;

e pelaTh 3a7auyd Ha MPOTPECCHM, B KOTOPHIX OTBET MOXKET ObITh MOJYy4Y€H HEMOCpe-
CTBEHHBIM NOCUETOM O€3 MpUMEHEHUS (HOpMYIL.

B noBcegHeBHOM KU3HM M IPH U3YYEHUH APYTHX NPeIMeTOB:

® UCHOJIb30BaTh TpaMKH peasibHbIX MPOIECCOB U 3aBUCUMOCTEH AJis OIpeaesieHus HX
CBOMCTB (HauOOJNbIIINE M HAMMEHbIINE 3HAUE€HUs, IPOMEKYTKH BO3pacTaHUs U yObIBaHUs, 00JacTh
MOJIOKUTEJIbHBIX U OTPULIATENbHBIX 3HAUEHUH U T.I1.);

®  CIOJIb30BaTh CBOMCTBA JIMHEHHON (PYHKLMU U ee TpaduK MpU peIIeHUH 3a1ad U3 Apy-
TUX Y4eOHBIX TIPEIMETOB.

CraTucTHKA U Teopusi BEPOSITHOCTE

e lIMeTp mpencTaBiIEHUE O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSATHOCTH CIY4alHOIO
cOOBITHS, KOMOMHATOPHBIX 33]1a4ax;

e pemate IpocTellne KOMOMHATOPHBIE 3a/la4l METOJOM HPSIMOIO M OPraHU30BAHHOTO
nepebopa;

® [pEACTaBIATH JaHHBIE B BUAE TaOJMII, AMArpaMM, rpa(uKoB;

® YUTaTh UH(OPMALIHIO, NIPEICTABICHHYIO B BUE TaOIUIIbI, IUarpaMMbl, Tpaduka;

®  ONpEeIeNATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

®  OILICHMBAaTh BEPOSTHOCTb COOBITUS B IPOCTEHUIINX CIydasix;

L4 HMCTH MMPEACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YHUCE B MACCOBBIX SIBICHUSIX.



B noBcegHeBHOM KU3HHU M IPH U3Y4YEeHUH APYTHX NPeIMeTOB:

®  OILICHMBATh KOJMYECTBO BO3MOXHBIX BAPHAHTOB METO/I0M Tiepedopa;

® UMETh IPE/JCTABIECHUE O POJIU MPAKTUYECKHU IOCTOBEPHBIX U MAaJIOBEPOSITHBIX COOBITHIA;

® CpPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU, MOIYUEHHBIE B IPOLECCE pe-
LIEHUS NPUKIJIAJHON 3a/1auu, U3yYEHUS PEATILHOTO SIBJICHMS,

® OILICHMBAaTh BEPOSTHOCTb PEAIbHBIX COOBITUIN U SIBJICHUI B HECIIOKHBIX CUTYALHUSIX.
TexcroBble 32124

e PemaTbh HECIIOKHbBIE CIOKETHBIE 33Ja4d PAa3HBIX TUIOB Ha Bce apu(METUUYECKHUE JeH-
CTBHUS;

® CTPOUTb MOJENb YCJIOBUSA 337a4ui (B BUAE TaOIMIIbI, CXEMbI, PUCYHKA WA YpaBHEHUs), B
KOTOPOM JaHbl 3HAUYEHUs JIBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LEJIbIO TIOMCKA PEIICHHUs 3a-
Jauu;

® OCYULIECTBJIATH CIIOCOO MOMCKA PELIEeHUs 33aJ1a4l, B KOTOPOM PaCCYXJIEHUE CTPOUTCS OT
yCIIOBHSI K TPEOOBAHUIO MM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIAATH IUIAH PEIICHUS 3a4a4u;

®  BBIACIATH ATAIbl PELICHUS 3a/1a4U;

®  UHTEPNPETUPOBATH BBIYMCIUTENbHBIE PE3YyNbTAaThl B 3a7ayde, UCCIEI0BATh MOITYYEHHOE
peleHue 3a/1a4i;

® 3HAThH pa3IM4Me CKOPOCTEH 0OBEKTA B CTOSIUEN BOJIE, MPOTUB TEYEHUS U IO TEYEHUIO pe-
KU;

e  pelaTh 33Ja4M Ha HaXOXKJAEHUE YaCTH YHCIIa ¥ YKCa 110 €ro YacTu;

e pemiath 3aJa4d Pa3HbIX TUIOB (Ha pabOTy, HAa MOKYIKH, HA JABH)KEHHUE), CBA3BIBAIOLINX
TPH BEJIMYUHBI, BBIACIATH 3TH BEJIMYMHBI U OTHOLIEHUS MEX1y HUMU;

®  HAXOIUTh HPOLEHT OT YMCIIA, YUCIIO MO MPOIEHTY OT HEro, HaXOJUTh NMPOLEHTHOE CHU-
YKEHUE WIN MPOLEHTHOE MMOBBIIICHUE BETUYNHBL;

®  pelIaTh HECJIOKHBIE JOTMUYECKUE 3aa4l METOIOM PacCykICHUH.
B noBcegHeBHOM KU3HHM M IPH U3YYEeHUH APYTHX NPeIMeTOB:

®  BBIJBUIaTh TUIIOTE3bl O BO3MOXKHBIX NMPEAEIbHBIX 3HAUEHHUSIX MCKOMBIX B 3aJadye BEJH-
YUH (enaTh NPUKUIKY).
I'eomeTpuyeckue purypsoi

e OnepupoBaTh Ha 0230BOM ypOBHE OHATUSIMH F€OMETPUUECKUX (PUTYD;



e  W3BJIEKATh MHPOPMAIIMIO O TEOMETPHUECKUX (PUTYpPaxX, MPEACTABICHHYIO Ha YepTekKax B
SIBHOM BH/IE;

® [PUMEHSTH JJIs PEUICHHS 33a4 TeOMETPUUECKHe (PaKThl, €CJIM YCIOBHUS UX MPUMEHEHUS
3aJlaHbl B sIBHOU (hopMme;

e pemiaTh 33Ja4d Ha HaXOXKJIEHHE MeOMETPUYECKUX BEJIMYMH MO oOpa3lam HIU aJrOpHUT-
MaM.

B noBcegHeBHOI KU3HHM M IPU W3YYEHUM JPYTHX NPeIMeTOB:

®  JCIOJIb30BAaTh CBOMCTBA reOMETPUUECKUX (DUTYp Ul peIleHUs] THIOBBIX 3ajad, BO3HH-
KAIOIIMX B CUTYallUsIX [TOBCETHEBHOM KHU3HU, 3a]1a4 PAKTUYECKOTO COAEPKAHNUS.

OTHOIeHUs!

e OmepupoBaTh Ha 0230BOM YpOBHE MOHATHSIMH: PAaBEHCTBO (puUTyp, paBHBIE UTYPHI, pa-
BEHCTBO TPEYrOJbHUKOB, MapajjIeIbHOCTh NPSIMBIX, MEPHIEHAUKYISIPHOCTb MPSMBIX, YIJIBI MEXIY
IPSIMBIMU, IEPIEHAUKYIISP, HAKIIOHHAS, IPOCKLUS.

B noBcegHeBHOI KU3HHU M IPM U3YYEeHUH APYTHX NPeIMeTOB:

®  JCIOJIb30BATh OTHOLIEHUS JUIsl PELIECHUS IPOCTENIINX 3a/1a4, BOSHUKAIOLINX B pealbHON
KU3HH.

N3mepennsi U BbIYHCIEHHUSA

e  BhIIOMHATE U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMUMH YIJIOB, C IIOMOIIBI0 HHCTPYMEHTOB
JUTSL U3MEPEHUN JUIMH U YTJIOB;

® MPUMEHATH (HOPMYJIbI IEpUMETPA, MJIOUIaAN U 00bEMA, MIIOMAAN TOBEPXHOCTH OTIEIb-
HBbIX MHOTOTPaHHUKOB IIPHU BBIYUCIICHUAX, KOTJ]a BCE IaHHBIE UMEIOTCS B YCIIOBUU;

e npumMeHsTh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUUYECKHUE COOTHOIIECHUS JJISI BbI-
YUCJICHUS JJIMH, PACCTOSHHM, IUIOMAIEH B MTPOCTEUIINX CAydasix.

B noBceHeBHOM KM3HM M NIPU U3yYeHUHU JAPYTUX NPeAMETOB:

® BBUNCISATH PAaCCTOSIHUS HA MECTHOCTH B CTAHJAAPTHBIX CUTYaLMsX, IUIOIIAIU B IPO-
CTEHIINX CIIydasiX, IPUMEHITh POPMYJIbI B MPOCTEUILINX CUTYal[UsIX B IOBCEIHEBHON KU3HU.
I'eomeTpHYecKue MOCTPOEHUsI

e 300paxaTh TUNOBbIE IJIOCKKUE (QUTYPBI U (GUTYPBI B IPOCTPAHCTBE OT PYKU U C MTOMO-
1160 UHCTPYMEHTOB.

B noBcegHeBHOM KU3HHM M IPH W3YyYEeHUH APYTHX NPeIMeTOB:
®  BBIIOJHATH IPOCTEHIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOANMBIE B PeaIbHOM JKU3HU.

I'eomeTpnueckne npeodpa3oBaHus



e Crpoutsb purypy, CAMMETPHUHYIO TaHHOU (PUTYpEe OTHOCUTEIHHO OCH M TOUKH.
B noBcegHeBHOM KM3HM U NIPU M3YYEHHUH APYIrUX NPeAMETOB:

®  Ppacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYXKAIOLIEM MHPE;

®  pAacro3HaBaThb CHMMETPUYHBIE (DUTYPBI B OKPYKAIOILIEM MUPE.
BexTopbl M KOOPAUHATHI HA IIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa HA YUCII0,KOOPANHATHI Ha TNIOCKOCTH;

e omnpeAesaTh NPUOJMKEHHO KOOPAUHATHI TOYKU MO €€ M300paKEHHI0 Ha KOOPIUHATHOM
IJIOCKOCTH.
B noBcegHeBHOM KM3HH M NIPU M3YYEHHUH APYIrUX NPEAMETOB:

®  JCIOJIB30BATh BEKTOPHI UIA PEUICHUS MPOCTEHIIMX 3aJad Ha OIpPENEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO IBUIKCHUS.
HcTopust MaTeMaTHKH

e  OnuceIBaTh OTAEIBHBIE BBIIAIOIINUECS PE3YNbTATHI, IOJIYYEHHBIE B XOJ€ Pa3BUTHsI MaTe-
MAaTHKH KaK HAyKH;

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN M UX ABTOPOB, B CBSA3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEH;

® [IOHMMATh POJIb MATEMATUKH B pa3BUTHHU Poccum.
MeToabl MaTeMaTHKHU

e BriOupaTh NOAXOASAIINNA U3YUYEHHBIN METOJT ISl PEIICHUH N3YYEHHBIX TUIIOB MaTeMaTH-
YECKHUX 3a7a4;

e [IpuBoauTh mpHMEpPbl MAaTEMATHUYECKHUX 3aKOHOMEPHOCTEH B OKPYKAOLIEH JEHCTBU-
TEIBHOCTH U MPOU3BEICHUAX UCKYCCTBA.

BpInyCKHHMK MOJIy4HT BO3MOKHOCTh HAYYUTHCA B 7-9 Kiaccax aJist o6ecnedyeHusi BO3MOKHO-

CTH YCIELIHOI'0 NMPOA0JIKeHUs1 00pa30BaHUA HA 0a30BOM U YIJIy0JIEHHOM YPOBHSX
DJIEeMEHTbI TEOPUH MHOKECTB 1 MATEMATHYECKOH JIOTHKH

o  Onepuposamv' nowsmusmu: onpeoeienue, meopema, aKCUOMA, MHONCECMBE0, XApaKme-
PUCTMUKU MHOJCECMEBA, INEMEHM MHOHCeCmed, nycmoe, KOHeUYHoe U OeCcKOHeuHOe MHOMICeCmEo,
NOOMHOICECMBO0, NPUHAOTIEHCHOCb, BKIIOYEHUE, PABEHCIEO MHOICECME;

L4 u306pa9fcamb MHOIHCECMBA U ONMHOWEHUE MHONCECME C NOMOUIbIO KPY20O8 Qﬁﬂepa;




® onpedenamv NPUHAOLEHCHOCHb INEMEHMA MHONCECMEBY, 00bEOUHEHUIO U NepeceyeHuUlo
MHOMHCECNE;

®  3a20a8amb MHONCECMBO C NOMOWbIO NePEUUCTIEHUS IEMEHMO8, CI08ECHO20 ONUCAHUSL,

®  onepuposamsb NOHAMUAMU. BbICKA3LIBAHUE, UCTUHHOCMb U JOHNCHOCHb 8bICKA3bIBAHUS,
ompuyanue 8blCKA3bIBAHUL, ONepayull Ha0 8bICKA3LIGAHUAMU: U, WU, He, YCIIO8HbIe GbICKA3bIBAHUSL
(umnauxayuu);

® CcmMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3LIBAHUI.
B noBceqHeBHOI :KU3HHU ¥ IPH U3YyYEHUH PYTUX MPeIMETOB:

®  CmMpoums YenouKu YMo3aKaiOueHUll Ha OCHO8e UCHONb308AHUS NPABUIL TOSUKU,

®  UCHNONBL308AMNb MHONCECNBA, ONEPAYUL C MHONICECNEAMU, UX 2paduieckoe npeocmasie-
Hue 0Jisl ONUCAHUS PeabHbIX NPOYECCO8 U ABNEHULL.
Yucaa

e  Onepuposamsb NOHAMUAMU: MHOIHCECMBO HAMYPATbHBIX YUCE], MHOMCECMBO YeNblX Yl-
cell, MHOXMCeCmeo PAYUOHAIbHBIX YuUcel, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOPEeHb, MHOMNCe-
CMBO O0elCmMBUMENbHBIX YUCEeT, 2eoMemPUYecKds UHmMepnpemayus Hamypaibhblx, Yeavlx, payuo-
HANbHBIX, 0eUCMBUMENbHbIX YUCEe;

®  NOHUMAMb U OOBACHAMb CMBICI NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

®  GBLINOJHAMb GbIUUCICHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMOS PAYUOHANbHBIX 6bl-
yycnreHul;

®  GLINOIHAMb OKpPY2leHUe PAYUOHAIbHBIX YUCE C 3a0AHHOU MOYHOCbIO,

®  CpasHUBAMb PAYUOHAIbHBIE U UPPAYUOHATbHBIE YUCILA,

®  NpedcmasisAmsb PAYUOHAIbHOE YUCIIO 8 8Ude 0eCAMUYHOU OpodU

®  ynopadouusams Yucia, 3anuUcaHubvle 8 8uoe 0ObIKHOBEHHOU U 0eCAMUUHOU OpoOU;

o naxooums HO/ u HOK uucen u ucnonvszoeamso ux npu peuieHuu 3a0au.
B noBceaHeBHOI :KU3HHU M TPHU U3YYEHUH PYTUX NPeIMETOB:

®  NpUMEHAMb NPABUIA NPUOTIUNCEHHBIX GLIYUCTEHUL NPU peuleHUY NPAKMU4ecKux 3a0ay u
peueruu 3a0ay Opyaux y4eOHvlX npeomemos;

®  GLINOIHAMb CPABHEHUEe Pe3YIbMamo8 8bIYUCICHUL NPU peueHUU NPAKMU4eckKux 3a0ay, 8
MOM Yucjie NPUOIUNCEHHBIX 8bIYUCTICHUL,

®  COCmasnamsb U OYEeHUBAMb YUCTIO0B8blE BbIPANCEHUS NPU PeUeHUU NPAKMUYECKUX 3a0ay U

3a0ay U3 Opyaux yueOHulX nPeomemos,



®  3anucvléams U OKPY2IsMb YUCI08ble 3HAUEHU PealbHblX GeIUYUH C UCNOb308AHUEM
PA3HBIX cucmem usmepeHus..
ToxnecTBeHHBIE PEOOPA30OBAHUS

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNleM, CMeneHu ¢ Yeabim
ompuyamenbHbiM NOKA3amenem,

®  BBLINOJHAMb NPEobPA30BAHUSA YETbIX GLIPANCEHUL: 0eUCMEUsl ¢ OOHOUIeHAMU (CTIOJCeHUe,
BbIUUMAHUE, YMHONCEHUE), OeUCMBUSL C MHO2OUNeHAMU (CLOJCEeHUe, blYUMAaHUe, YMHONCEHUe),

®  GLINOJIHAMb PA3NONCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008: 8biHeceHUe
3a cKOOKY, SpYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

®  gblOensMb K8AOPAM CYyMMbL U PAZHOCHIU 0OHOYNICHO8,

®  pPAcKIA0bIBAMb HA MHOMCUMENU KBAOPAMHBIL MPEXUIEH,

®  GLINOIHAMb NPeoOPA308AHUS BbIPAINCEHUL, COOEPIHCAWUX CIMENEeHU C YeablMU Ompuya-
MeNbHbIMU NOKA3AMENAMU, NepPexooums Om 3anucu 6 8ude CmeneHu ¢ YeavblmM OmpuyameibHuvlM no-
Kazamesnem K 3anucu 8 guoe opoou,

®  BLINOJIHAMb NPeobpPa308anUsi OPOOHO-PAYUOHANLHBIX BbIPANCEHUL. COKpaweHue opooell,
npueederue aneebpaudeckux opoobel Kk obujemy 3HaMeHamento, ClONCeHUue, YMHOJICeHUe, OelleHue
aneebpauueckux opobel, o3sedenue aneedpauieckou Opoou 6 HaAMypalbHyIO U Yeaylo Ompuyd-
MeNbHYI0 CIeneHb,

®  BBLINOJHAMb NPEoOPA30BAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  gvloenamb KAopam CYMMbl UIU PA3ZHOCIU O8YUIEHA 8 GbIPANCEHUSX, COOEPHCAUJUX
K8a0pamHvle KOPHU,

®  GLINOIHAMb NPE0OPA30BAHUS BLIPANCEHUT, COOEPAHCAUYUX MOOYITb.
B noBcenHeBHOI KHM3HHU M MPHU U3yYeHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPeobpPa308anus U OelCmeus ¢ YUCIAMU, 3aNUCAHHLIMU 6 CMAHOAPMHOM
suoe,

®  GLINOIHAMb NPeoOPA306aHUA ANCEOPAUYECKUX BbIPANCEHUL NPU PeuleHUlU 3a0ay Opy2ux
VUeOHbIX NPeoOMenos.
YpaBHeHUs] 1 HEPABEHCTBA

o  Onepuposamv nOHAMUAMU. YPAGHeHUe, HEPABEHCMBO, KOPEHb YPAGHeHUs, peuleHue He-
PABEHCMEA, PABHOCUIbHBLE YPAGHEHUS, 001ACMb ONpedeleHUs YPaGHeHUs (HepaseHCmed, CUCmeMbl

VPABHEHUU UU HEPABEHCMB),;



® pewams NuUHelHble YPAGHEHUs U YPABHEHUS, C800UMbLE K JUHEUHbIM C NOMOUBIO MOHiC-
decmeeHHbIX npeobpa308anuli;

® pewams KAOPAMHbIE YPAGHEHUS U VPABHEHUs, CBOOUMbBIE K KEAOPAMHBIM C NOMOUbIO
MOACOeCMBEHHBIX NPEOOPA30B8AHULL

® pewams OpOOHO-TUHElIHbIE YDABHEHUSL,

® pewamb npocmetiuiue uppayuonatvhvie ypasuenus euoa (| f (x)=a, f(x)=4g(x);

e pewams ypasnenus suda X" =a;

®  pewamv ypaGHeHUsI CNOCOOOM PAZLONCEHUSL HA MHONCUMENU U 3AMEHbl NEPEMEHHO,

®  UCNONL308AMb MEMOO UHMEPBATIO8 O/ peuleHusl Yeavlx U OPOOHO-PAYUOHATbHBIX Hepa-
BEHCME;

®  pewamsv NUHElIHblE YPABHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuamv HeCl0MHCHbIEe KBAOPAMHbBLE YPABHEHUSL C NAPAMEMPOM,

®  peuams HeCl0HCHbIEe CUCTEMbL TUHEUHbIX YPAGHEHULL C Napamempamu,

®  pewiams HECLOHCHbIE YPABHEHUS 8 YELblX YUCTAX.
B noBceqHeBHOI KU3HHU M TPH U3YyYEHUH JPYTUX MPEIMETOB:

®  COCMABAMb U peulams JuUHeliHble U K8aOpamHbule YPAGHEeHUs, YPAGHEeHUs, K HUM C80051-
wuecs, cucmembvl JTUHEUHbIX YPAGHEHUl, HEPAGEHCME NPU peleHUuU 3a0ay Opy2ux y4eOHbIX npeo-
Memos;

®  GLINOJIHAMb OYEHK)Y NPABOON000OUs pe3yIbmamos, NOIY4aeMblX Npu peuleHul TUHetiHbIX
U K8AOPAMHBIX YPABHEHUN U CUCEM TUHENIHbIX YPAGHEHUU U HePABEHCE NpU peuleHul 3a0ay opy-
2UX YUEOHLIX NPeoMemos;

®  gulOUpPamb COOMBEMCMEYIoWUe YPAGHEHUs, HEPABEHCMBA ULU UX CUCIEMbl OISl COCMAG-
JIeHUsL MAMeMamu4eckoll MoOeau 3a0AHHOU PealbHOU CUMYayul Uil NPUKIAOHOU 3a0adu,

®  yMemb UHMEPNPEemUpo8ams NOJYUEHHbIN NPU peuleHuu YPAaeHeHus, HepaseHCmed Uil
cucmemvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeaibHOl CUMYayuy Uil RPUKIAOHOU 3A0aYuU.
DOyHKUNH

o  Onepuposamv noHAMUAMU. (DYHKYUOHATbHAS 3A8UCUMOCIb, (YHKYUSA, epapuKk yHK-
yuu, cnocoowvl 3a0anus QYHKYUU, apeymenm u 3Hadenue yukyuu, ooaacms onpeoeienus u MHo-
Hcecmeo 3HadeHuti YyHKyuu, Hyau QYHKYuu, npomedxncymru 3HaKonoCmosHCmed, MOHOMOHHOCb

@dyHKYUU, Y4EMHOCMb/HEYEMHOCMb OYHKYUU,



o cmpoumbs epagpuKu TUHEUHOU, K8AOpAmuyHoU QyHKYull, 0OpamHol nponopYUOHAIbHO-
k
cmu, yHKyuu 6uoa: y=a+——, y=x,y=¥x, y=|;

®  Ha npumepe KAOPAMUYHOU (YHKYUU, UCNONB308AMb NPeobpa308arus spapura @GyHkK-
yuu Y=Ff(X) ona nocmpoenus epaguroe ynxkyuii y = af (kx+b)+c;

®  cocmaename ypasHeHus NpAMOU nNo 3a0aHHbIM YCI08UAM. NPOX0OAwell yepes 08e MouKu
C 3a0AHHBIMU KOOPOUHAMAMU, NPOXoosawell yepe3 OaHHYI0 MOUYKY U NAPAJLIeNIbHOU OAHHOU NPAMOU,

® uccredosams hyHKYUIO no eé epaghuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCIEA, MOHOMOH-
HOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamsv NOHAMUAMU. NOCIE008AMENbHOCIb, ApUPMemuieckas npoepeccus, 2eo-
MempuuecKas npoepeccusi;

®  pewams 3a0ayu HA APUDMEMUYECKYIO U 2eOMEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHOI KM3HHU M MPH H3yYeHUH APYTUX MPEIMETOB:

*  WITIOCMPUPOBAMb C NOMOWDBIO ePAPDUKA PEealbHYIO 3A8UCUMOCb WU NPOYeCcC NO UX Xa-
PAKMePUCmuKam;

®  UCNONL308aMb CEOUCMBA U 2PADUK KEAOpAMUYHOU (DYHKYUU NpU peuleHuu 3a0ad u3
opyaux yuebHvIX npeomMemos.
TexcroBble 321241

o Pewamsb npocmule U ClOHCHbBIE 3a0A4U PAZHBIX MUNOS, A MAKNHCE 3A0AYU NOBLIUEHHOUL
mpyoHoCmu,

®  UCNONL308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay 05 No-
CMpOeHUsi NOUCKOBOLL CXeMbl U petleHUs 3a0ay;

®  pasiuuames Mooelb MeKcma u Mooelb peuleHus 3a0a4u, KOHCMpPYUposams K 0OHOU MO-
oeiu peueHUst HeCI0HCHOU 3a0adu pasHvle MOOeIU MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCcodA NOUCKA peutenust 3a0ay (0m mpebo8anus K YCl08uio u
om YCuo8ust K mpebosaHuio),;

®  MO0enUPOBaAmsd paccydcOeHust npu NOUCKE PeuleHus 3a0ad ¢ NOMOwbIo pag)-cxemvl;

®  gvIdeNAMb IMANbl peueHUs 3a0ayu U cO0epHcanue Kaxrcoo20 smand,

®  yMemb 8bIOUPAML ONMUMATLHBIN MEeMOoO peulenus 3a0a4u U 0CO3HABAMb 8blOOP Memo-
0a, paccmampusams pa3iuyHvle Memoobl, HaxX00Umb PasHvle peueHus 3a0ayu, eciu 603MONHCHO,

® aHaauzupoeanto 3ampdeeHuﬂ npu peuiteHuu 3610611{,'



®  GBLINONHAMb PA3TUYHBIE NPEOOPA306AHUS NPEOSIONCEHHOU 3a0aiU, KOHCMPYUPOBAMsb HO-
éble 3a0auu U3 OAHHOU, 8 MOM YUCIe 0Opammble;

®  UHMEPNPEeMUPOBAMb BLIYUCTUMENbHBLE PE3YIbMamsl 8 3a0aye, UCCIe008amb NOIYYeH-
HOe peuierue 3a0a4u;

®  QHATUZUPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U
UBMEHEHUe UX XaAPAKMEPUCMUK NPU COBMECHOM OBUINCEHUU (CKOPOCMb, 8peMsl, paccmosiHue) npu
peutenuu 3a0ay Ha 08udceHue 08YX 00beKmMos KaK 6 00OHOM, MakK U 8 NPOMUBONOLONCHbIX HANPAG-
JICHUSAX;

®  UCCe008amsb 8CeBO3MOIICHbIe CUMYAYUU NPU peuleHuu 3a0ay HA O8UdCeHue No pexe,
paccmampusams pasHble CUCHeMbl OMCcHéma,

® pewams pazHooopasHvie 3a0auu «HA YACmuy,

® pewamsb U 000CHOBHIBAMb CBOE peuleHUe 3a0ay (8bl0esimb MAMEeMAMU4ecKyr0 0CHOBY)
HA HAXO0JCOeHUe YaCmu YUCAA U YUCILA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbICAd Opoou;

®  0CO3HABAMb U OOBACHANMb UOCHMUYHOCTb 3A0a4 PA3HBIX MUNOB, CEA3bIBAIOWUX MPU Ge-
JUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE). 8blOEISMb IMU 8ENUUUHBL U OMHOUEHUST MeXHCOY
HUMU, NPUMEHSMb UX NPU PeuleHuU 3a0ay, KOHCMpPYupoeams coocmeeHuble 3a0ay YKA3aHHbIX M-
noe;

®  glademv OCHOBHbIMU MEMOOAMU PeueHUs. 3a0ay HaA CMeCU, CNIA8bl, KOHYESHMPAYULUL,

® pewamv 3a0a4U HA NPOYEHMbL, 8 MOM YUCIE, CILONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONIb3YSL PA3HBIE CNOCOObL,

® pewams o2udecKkue 3a0ayu PA3HbIMU CROCOOAMU, 8 MOM HUCAe, C 08YMsl OIOKAMU U C
mpems OJI0KAMU OAHHBIX C NOMOUWBIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U MeopUuU 8epOSMHOCMeEll HA OCHOBE UCNONb306d-
HUSL U3YYEeHHBIX MemO0008 U 0O0CHO8bI8AMb pelleHUe;

®  peuams HeCI0XHCHbIE 3a0adU N0 MAMEMAMUYLECKOU CIMAmucmuKe;

® 0g1ademb OCHOBHBIMU MEMOOAMU PEULeHUsT CIOHCEMHbIX 3a0ay. apu@memuyeckuil, aj-
eebopauveckull, nepebop 6apuanmos, 2eomempudeckull, epaguueckuil, NPUMeHsIMs UxX 6 HOGbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceqHeBHOI :KU3HHU M TPHU U3YYEHUM PYTUX MPeIMETOB:

®  gvideNsAMb NPU peuenuu 3a0ay XapakmepucmuKk paccmampusaemoll 8 3aoade cumya-

yuu, omiaudrHvle om peajlbHblX (me, om Konopblx a6cmpaeup06aﬂu0b), KOHCmpyupoeanib Hoevle



cumyayuu ¢ y4émom dmux Xapakmepucmux, 8 YaCmHOCMU, NPU PeueHuy 3a0ay Ha KOHYeHmpayuu,
VUUmMbI8AMb NIOMHOCMb 8eUleCEd;

® pewamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUsL PEANbHbIX CUMYayull, 6
KOMOpbIX He mpedyemcs MOUHbIU 8bIYUCTUMENbHDLL Pe3YIbman;

®  pewams 3a0ayu HA OBUIICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCEMbL OMCYemd.
CTaTHCTHKA ¥ TEOPUS BEPOSITHOCTEI

o  Onepuposamv NOHAMUAMU: CMOJOUamMble U KPY208ble Oudazpammbvl, madauyvl OAHHBIX,
cpedHee apugmemuieckoe, MeOuand, Hauboavbulee U HauMeHbulee 3HA4YeHUs 6blOOPKU, PA3MAX 8bl-
OOpKU, oucnepcus u CManoapmuoe OMKIOHeHUe, CIYYAUHas USMEHYUBOCb,

®  u38IEKAMb UHDOPMAYUIO, NPEOCABIEHHYIO 8 MADIUYAX, HA OUACPAMMAX, epadurax;,

® cocmaenams mabauysl, CMpoOUmsb OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NePECAHOBKU U COYeMAHUs, MpPeyeoilb-
nuk Ilackana;

®  NpUMEHIMb NPABUTO NPOU3BEOCHUS NPU PEULEHUU KOMOUHAMOPHBIX 34044,

®  onepupogamsb NOHAMUAMU: CIYVUAUHBINL ONbIM, CAVYAUHBIL 8b1O0D, UCNbIMAHUE, dJleMeH-
mapHoe cayyaiiHoe coovimue (UCX00), Kiaccuyeckoe onpeoeienue 8eposmHOCMU CYYAHO20 CO-
Ovimus, onepayuu Hao CAY4auHbIMU COOLIMUAMU,

®  NpPeocmasiams UHPOPMAYUIo ¢ NOMOUWbIO Kpyeos Jiliepa,

® pewams 3a0a4u HA GbIYUCTIEHUE EPOAMHOCMU C NOOCYEMOM KOIUYECmEa 8APUAHIMOE C
HOMOWBIO KOMOUHAMOPUKU.
B noBceqHeBHOI KH3HU M MPH U3yYeHUH APYTUX MPEIMETOB:

®  u36IEKAMb, UHMEPNPEMUPOBAMy U NPeodPA306bl6aMb UHGOPMAYUIO, NPEOCMABIEHHYIO
8 mabauyax, Ha OUAsPaAMMAax, epapurax, OMparicarwyro CeoUCMEa U XapaKmepucmuky peaibHblxX
npoyeccos u A61eHUl;

® onpedenams cmamucmudecKkue XapakmepucmuKk 6b100poK no madIuyam, OUacpammam,
epagpukam, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YeU PeueHUs: 3a0aYll,

®  OyYeHUBAMb BEPOAMHOCTIG PEATbHBIX COOLIMULL U SIGTIEHULI.
I'eomeTpuueckue purypbi

o Onepuposamv HOHAMUAMU 2EOMEMPULECKUX ucyp;

®  U36IEKAMb, UHMEPNPEMUPOBAMDb U NPEeoOPA306bI6AMb UHPOPMAYUIO O 2EOMEMPULECKUX

Queypax, npeocmasieHHyI0 Ha Yepmedtcax,



®  npumensAmb 2eomMempuyecKue Gakmel 015 peulenus 3a0ay, 8 mom ducie, npeonoaazaro-
WUX HECKONbKO WA208 PeuleHUsl;

® opmyruposams 8 npoOCMeEUUUX CAYHAsX C6OUCMBA U NPUSHAKU puyp,

®  00KA3bIBAMb 2eOMEeMPUUECKUE YIMBEPHCOCHUSL,

® grademv CMAHOAPMHOU Kiaccuurayuel niockux gueyp (mpeyeoibHuKo8 u 4emulpex-
V2OJIbHUKO8).
B noBceqHeBHOI KM3HHU M MPU U3yYeHUH APYTUX MPEAMETOB:

®  UCNONL308AMb CBOUCMBA 2e0MeMPUUECKUX Gueyp 0 peuleHus 3a0a4 NpaKmuiecko2o
xapakmepa u 3a0a4 U3 CMENHCHbIX OUCYUNTIUH.
OTHolICHUSA

o Onepuposamv NOHAMUAMU: PABEHCMBO PUSYD, PABHbIe DUSYPbl, PABEHCMBO MPey2Oib-
HUKO08, NAPALIeIbHOCHb NPSIMbIX, NEPREHOUKVIAPHOCIb NPSMBIX, Yellbl MeHCOY NPSAMbIMU, NEePNEeH-
OUKYIAD, HAKIOHHASL, NPOEKYUsl, N00oOue Gueyp, no0obHvle ucypol, NOOOOHLLIE MPEY2OTbHUKU,

* npumensims meopemy Daneca u meopemy 0 NPONOPYUOHALHBIX OMPE3KAX NPU PeUleHUU
3a0ay;

®  Xapakmepuzo8amv 63AUMHOE PACNOJIOANCEHUE NPIMOL U OKPYIHCHOCHU, OBYX OKPYIHCHO-
cmell.
B noBceqHeBHOI KU3HHU M TPH U3YYEHUH PYTHX MPeIMETOB:

®  UCNONbL308aMb OMHOULEHUSL OJIsl peUuleHUs 3a0a4, 03HUKAIOWUX 8 PEATlbHOU HCUSHUL.
N3mepennsi U BbIYHCIEHUSA

o  Onepuposams npeocmasienusimu 0 Oaune, niowaou, 0ovéme Kaxk geaudurnamu. Ilpume-
Hamb meopemy Ilugazopa, gpopmynvl niowaou, o6véma npu peweHuu MHO20UIA208bIX 3a0al, 8
KOMOPbIX He 6ce OaHHble NPedCmasiieHbl I8HO, A MPebyIom GbIYUCTIEHUL, Onepuposams Oojiee -
POKUM KOIUYECMBOM POPMYIL ONUHbL, NIOWAOU, 00BEMA, BLINUCTAMb XAPAKMEPUCUKU KOMOUHA-
yutl ueyp (oKkpyscHocmel u MHO20Y20IbHUKOB) BbIYUCTIAMb PACCMOAHUSL MeXCcOy hucypamu, npu-
MeHAMb mpucoHomempuyeckue opmyavl 0 8bIUCTEHULL 8 DOee CILONCHBIX CAYUAAX, NPOBOOUMb
BLIYUCTICHUS. HA OCHOBE PABHOBEIUKOCMU U PAGHOCOCMABIEHHOCMIU,

®  NP0OBOOUMb NPOCMbIE BLIYUCTICHUS HA 0ObEMHBIX MeNax;

® ¢hopmyruposamo 3a0a4u HA BbIUUCTEHUE ONUH, NIOWAOEU U 00BEMOB U Peuams UXx.
B noBceqHeBHOI )KU3HHU M TPH U3YyYeHUH IPYTUX NMPEIMETOB:

L4 npoeodumb BbIYUCTIEHUA HA MeCMHoCcmu,



®  npumeHsAmMb YOpMYIbL NPU BLIYUCTCHUAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 8 OKpyHca-
rowetl 0eticmeumelbHOCMU.
I'eomeTpuyeckue MocTpoeHust

e U3zo06pasicams ceomempuieckue guypvl o meKCmogoOMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0O0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCIIPYMEHMAMU 8 HECIONCHBIX CLYUAsX,

®  GBLINOJHAMb NOCMPOEHUS MPEY20JIbHUKOS, NPUMEHAMb OmMOebHble Memoobl NOCmpoe-
HUL YUpKyiem u JUHeuKou u npoeooums npocmeriuie ucCcie00B8anusl YUcia peueHull,

® uz0bpasxcamv Munogvle niocKue uaypvl U 00vemuvle meia ¢ NOMOWbLIO NPOCMEUUX
KOMHNbIOMEPHBIX UHCIPYMEHMO8.
B noBceHeBHOI :KU3HHU M TPU U3YYEHUM PYTHX NPeIMETOB:

®  BBLINOJHAMb NpOCMeluiue NOCMPOeHUsl HA MECMHOCMU, He0OX00UMble 8 PeanlbHOU HCU3-
HU,;

®  OyeHusamv pasmepsl PeabHbIX 0O0BLEKMOE OKPYIHCAIOWEe20 MUpd.
IIpeoOpa3oBanus

o  Onepuposamsv NOHAMUEM OBUNCEHUS U NPeoOPA308anus no0oobus, 61adems NPUEMamu
nOCMpOeHUs: ueyp ¢ UCNONb30BAHUEM 0BUNCEHUL U NPeobPa308aHull NOO0OUS, NPUMEHAMb NOJLY-
YeHHble 3HAHUS U ONbIM NOCMPOCHUN 8 CMENCHBIX NPEOMemax U 6 peaibHblX CUMYAyUuax oKpyica-
rowje2o mupa,

e cmpoumbs ucypy, n000OOHYI0 OAHHOMU, NOIL308AMbCSL CEOUCMBAMU NOO0OUS OJ1s1 0OO0CHO-
8anus ceoticme guayp;

®  NPUMEHAMb CBOUCMBA OBUNCEHUU O NPOBEOeHUs. NPOCMeEUUUX 0O0CHOBAHUL CBOUCNE
Queyp.
B noBcegHeBHOI KU3HHU M IPU U3YYEHUM JPYTHX NPeIMeTOB:

®  NPUMEHAMb CEOUCMBA OBUNCEHUN U NPUMEHAMb No0obue OJisi NOCMPOeHUl U 8blYUCTIe-
HUU.
BekTOopbl 1 KOOPAMHATHI HA MJIOCKOCTH

e Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PA3HOCHb 8EKMOPOS, NPOU3BEOEHUE BEKMO-
Pa Ha 4ucio, y2oi Mexicoy 6eKmopamu, CKaiapHoe npoussedenue 6eKmopos, KoOpOUHamsl Ha NiocC-
KOCmuU, KOOpOUHAMbL 8eKMOpa,

®  BBLINOJIHAMb OClCMBUsL HAO BeKMOPAMU (CNOJCEeHUe, 8blYUmMAaNLUe, YMHOJICEHUEe HA YUCTIO0),
BLIYUCTIAMb CKANAPHOE NPOU3BeOeHUe, ONpedeiams 8 NPOCMeNUUX CIyuasx Y20 Mexcoy 6eKkmopa-

MU, 8bINOJIHAMb PA3I0HCEHUE BEKMOPpA HA coCmAaessiowue, nNPpUMERANb NOJIYYEHHRblE SHARUA 6 qbu—



3UKe, NOIb308AMbCSL POPMYIOU BbIYUCTIEHUS PACCMOSHUSL MeNHCOY MOUKAMU NO U3BECMHBIM KOOD-
OUHamam, UCnoIb3068amsb YPasHeHUs ueyp 08 peueHus: 3a0ay,

®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL O/ PeUleHUsl 2e0MEeMPUYECKUX 3A0ad HA BbIYUC-
JIeHue ONUH, Y2ll08.
B noBceHeBHOI )KU3HH M TPH U3YYEeHUH IPYTUX NMPeIMETOB:

®  UCNONL308aMb NOHAMUSA 6EKMOPO8 U KOOPOUHAmM OJi peuleHus 3a0ay no Qusuke, 2€o-
epaghuu u oOpyaum y4eoHvim npeomeman.
Hcropuss MaTeMaTUKH

o Xapakmepuzo8amb 6KIAO BbIOAIOWUXCS MAMEMAMUKOS 8 pa3eumue Mamemamuxu u
UHBIX HAYYHBIX oOlacmel;

®  NOHUMAMb POb MamemMamuku 6 passumuu Poccuu.
MeToabl MATEMATHKH

o lcnonv3ys uzyueHuvie Memoovl, NPOBOOUMb OO0KA3AMENbCMBO, GbINOJIHAMbL ONposep-
Jrcenue;

®  gvIOUPAMb U3VUEHHbIe MemOoObl U UX KOMOUHAYUU Ol peuleHUs MameMamuiyecKux 3d-
oau;

®  UCNONBL308AMb MamemMamuieckue 3HaHus 01 ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYiCa-
rowetl 0elcmeumenbHOCmu U NPOU38e0eHUsX UCKYCCMEa,;

®  npuMeHAmb npocmeuuue NPoSPaAMMHble CPeoCcmaa U INeKMpPOHHO-KOMMYHUKAYUOHHbLE

Ccucmembsl npu peueHuu mamemanmudecKux 3a0au.



Conep:xanne y4eOHOIo npeamMera
Aure0pa
Yucaa
PannoHanbHbIE YKCIIa
MHOk€ecTBO palMoHaidbHbIX yucen. CpaBHEHHE pallMOHANbHBIX uncen. JlelcTBus ¢ pauuo-
HaJbHBIMU YUCHaMU. [Ipedcmasnenue payuoHaibHO20 YUucia 0ecimudHou 0poowio.
HppaunoHnaiabHbie YncIa

[TonsiTne uppanmonanpHOro ynciia. Pacno3znaBanue uppanmoHanbHbIX uyncen. [Ipumepst go-

Ka3aTeslbCcTB B anredpe. MppanroHnaibHOCTh Ynciia \/E . Ilpumenenue B reomerpuun. CpasHnenue up-
PAyUOHAbHBIX Yucel. MHodcecmeo 0elcmeumenbHblX Yucel.

ToxnecTBeHHbIE MPe0Opa3oBaHUSA

YuciioBbie M OYKBEHHBbIE BHIPAKECHUSA

BripaxeHue ¢ nepeMeHHOW. 3HaueHUe BblpaxeHud. [logcTraHoBKa BhIpaKEHUII BMECTO Iie-
PEMEHHBIX.

Ilebie BbIpakeHUs

CremneHb ¢ HaTypaJbHBIM IOKa3aTeleM U ee cBoiicTBa. [IpeobOpasoBaHusi BeIpaxeHUM, CO-
JiepKalIuX CTENEHU C HATYPAJIbHBIM I1OKA3aTEIIEM.

OpHouneH, MHorouieH. JlecTBUs ¢ OJHOYJIEHAMU M MHOrOYJieHaMH (CJIOKE€HHE, BhIYUTa-
Hue, yMHOXeHue). DopmyIibl COKpalleHHOTO0 YMHOXEHHUS: Pa3HOCTh KBAJpaTOB, KBAAPAT CYMMBI U
pa3zHocTH. Pa3nojkeHre MHOrouJleHa Ha MHOXHUTENU: BBIHECEHHE OOIIEro MHOKHTENS 3a CKOOKH,
2PYNRUPOBKA, NpuMeHeHue Qopmyn coOKpaweHno20 ymuodceHus. Keaopamnviii mpexunen, pasno-
JHcenue Keaopamuo2o mpexuieHa Ha MHOXCUMEI.

/{po0HO-panoHa/IbHbIe BbIPAKEHUS

Crenens ¢ 1enbIM mokaszateneM. [IpeobpazoBanue TpoOHO-TMHEHHBIX BBIPAKCHHI: CIOXKE-
HUE, YMHOXXEHHUE, JelIeHue. Aneebpauyeckas opodw. JJonycmumble 3HAUEHUs. NePEMEHHbIX 8 OpOD-
HO-payuonanbHulx gvipaxcenusx. Coxpawenue anreebpauueckux opooei. Ilpusedenue ancedbpauue-
cKux opooeiti Kk 0bwemy 3namenamenio. /leticmsus ¢ aneeopauyeckumu Opoosmu. ClodiceHue, Gbly-
manue, YMHOJCEHUe, OeleHue, 8036e0eHUe 8 CIeNneHb.

IIpeobpasosanue svipasicenuti, cooepicamjux 3HaK MoOyIs.

KBagpaTtHbie KOpHH

ApudmeTnueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBanue BbIpaKeHUH, COEpKAIUX KBaI-

PAaTHBIC KOPHU: YMHOXKCHHC, JCJICHUC, BBIHCCCHUC MHOKHUTCIIA H3-110J] 3HAKA KOPHA, 6HeceHue



MHOMCUMENs NOO 3HAK KOPHAL.

YpaBHeHUs] 1 HEPABEHCTBA

PaBencrBa

Uucnoroe paBeHCTBO. CBOICTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOIA.

YpaBHeHus

[TonsiTne ypaBHEHMsI U KOpHSI ypaBHEeHUs. [IpedcmasneHue 0 pagHoCuibHOCMU YPAGHEHU.
Obnacme onpedenenus ypagneHus (061acms 0ONYCMUMbIX 3HAYEHUL NePeMEHHO).

JIuHeiiHOe ypaBHEHHE H er0 KOPHH

Pemenve nuHenHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JUHEeNHo20 ypasHenus. Pewenue nunetinvlx ypagnenuii ¢ napamempom.

KBagpaTHoe ypaBHeHUE U €r0 KOPHU

KBanparnusie ypaBHeHnus. HenosiHble kBagpaTHble ypaBHEHHs. JJUCKPUMUHAHT KBaJIpaTHOTO
ypaBHeHus. DopMyna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemenue KBaJIpaTHBIX YpPaBHEHHUI:MCIOIb30BaHUE (DOPMYIIBI JUISI HAXOXKIECHUS
KOpHEH, epaghuueckuii memoo peuienus, pasiodxiceHue Ha MHOMCUmMeNU, no06op KOpHell ¢ UCNOJIb30-
sanuem meopemwvl Buema. Konuuecmeo kopuell K8AOPAMHO20 YPABHEHUS 8 3ABUCUMOCHIU OM €20
ouckpumunanma. buxeaopammnvie ypaguenus. Ypaenuenus, ceooumvle K TUHEUHbIM U KEAOPAMHBIM.
Keaopamusie ypasnuenus ¢ napamempom.

Jpo0HO-panoHa/IbHbIe YPABHEHUSA

Pemiennie mpoctedux IpoOHO-TUHEUHBIX ypaBHEHUH. Peutenue OpoOHO-pAYUOHANbHBIX
VpasHeHUl.

Memoowbi pewienusi ypagueHuu: Memoovl pasHOCUNbHBIX NPeobpaA3068aHULl, Memoo 3aMeHbl

nepemenHol, epaguueckuti memoo. Mcnoavzosanue ceolicme hyHKyull npu peueHuy ypasHeHul.

Tpocmeriuue uppayuonanvivle ypasnenus suoa | f (x) =a, \/ f(x)= \/ g(x) .

Ypaenenus euoa X' =a .Ypasnenus ¢ yenvix yucnax.

Cucremsl ypaBHeHHH

YpaBHEHME C IBYMs IEpeMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYyMs IIEPEMEHHBIMU. [[psamas
KaK epaguueckas unmepnpemayusi IUHeUH020 YPAGHeHUs ¢ 08YMsl NepeMeHHbIMU.

IlonsaTne cucremsl ypaBHeHU. Pelienre cucteMbl ypaBHEHUM.

MeTonbl pelieHns CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS NEPEMEHHBIMU: 2paghuuecKuil
Memoo, Memoo CA0AHCEHUS, METOJT TTIOJCTAHOBKH.

Cucmemvl TUHENHBIX YPABHEHUL C NAPAMEMPOM.



HepaBencrBa

UucnoBsle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeqIMBOCTH He-
PaBEHCTB IPH 33JaHHBIX 3HAYCHUSIX TEPEMEHHbIX.

HepaBenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHcTBa. Obiacms onpeodeneHus
Hepasencmaa (001acms 0ONYCMUMbLX 3HAYEHUL NePEeMEHHOLL).

Pemenve nuHEeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco peuwienus. Peuwenue k6a0pamuvix HepaseHCmM8: UCNONb30-
8anue ceolcms U epapura KeaopamudHou GyHKyuu, Memoo UHmMepeailos. 3anuco peulenus Keao-
PAmMHO20 Hepagencmaa.

Pewienue yenvix u OpooHo-payuoHanbHbiX HepaseHcme MemoooM UHMEPBAILO8.

CucreMbl HEPaBEeHCTB

CucteMbl HEPAaBEHCTB C OJHOM MEPEMEHHOU. PellieHne cucreM HEepaBEeHCTB C OJHOW Mepe-
MEHHOW: JTUHEHHBIX, Kéadpamubvlx. V300pakeHHe pelleHrus CUCTEMbl HEPABEHCTB HAa YHMCIIOBOU
NPsIMOU. 3aMKCh PEIICHHS] CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[HonsaTne GyHKIUU

JIexapToBbl KOOPAMHATHI Ha IIIOCKOCTH. DOpMUpOBaHHE NPEACTABICHUM O METalpeaMeT-
HOM TOHSATHH «KOOpAWHATH. CrocoObl 3a1anus GyHKIUN: aHATMTHYECKUN, Tpadudeckuii, Tabd-
mnunblid. ['paduk pynkuuu. [Ipumeps! GyHKIMHA, MOTydaeMbIX B MIPOLECCE UCCIIEAOBAHUS pa3Iny-
HBIX pPEaTbHBIX MPOIECCOB M peHIeHHs 3ajad. 3HaueHue (yHKIHH B Touke. CBOWCTBA (PYHKIIHNA:
o0jacTh OIpeAesieHUs, MHOKECTBO 3HAYEHUH, HYJIM, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, uem-
HOCMb/HeuemHocmb, TIPOMEXYTKHA BO3pacTaHUs U YObIBaHMsI, HAUOOJIbIIIEE U HAaUMEHBIIIEE 3HaYe-
Hus. MccnenoBanue ¢yHKIuu o ee rpaduky.

IIpedocmasnenue 06 acumnmomax.

Henpepvisnocmo ¢hynxyuu. Kycouno 3adanmnvie ¢hynxyuu.

JIuneiinas pyHKIUA

CaoiicTBa U rpaduk JuHEHHON QyHKIHMH. YTI0BON KoddduimeHt npsmoi. Pacmonoxenue
rpaduka TUHEHHON (QYHKINY B 3aBUCHMOCTH OT €€ YIJIOBOro ko3¢ duimeHTa 1 CBOOOHOTO YJIeHa.
Haxoocoenue koagpgpuyuenmos nunetinoi Gynkyuu no 3a0aHHbIM YCI0BUAM: NPOXOAHCOeHUe Npsi-
Mol Yepe3 08e MOUKU C 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU Yepe3 OAHHYI0 MOYK) U
napainerbHou OaHHOU NPAMO.

KBagparnunas GpyHkumus



CpoiicTBa u rpaduk kBaapaTuyHou GyHkiuu (mapabdona). Ilocmpoenue epaguxa keaopa-
muyHou ynkyuu no mouxam. Haxoxnenue Hynel KBaapaTUdHON (YHKIUH, MHOJMCECMEa 3HaUe-
HULL, NPOMEINHCYMKO8 3HAKONOCHOSAHCIEA, NPOMENCYMKOE MOHOMOHHOCTIU.

Oo0paTHasi NPONOPIHOHAIBHOCTD

k
CroiicTBa pyHKIUY y = k y = —. 'unepboua.
X x

I'pagpuku ynxyui. Ilpeobpazosanue epagura ynxyuu y = f(x) 011 nocmpoenus epa-

puros @ynxyuii 6uda y — af (kx-+b)+c -

Tpachuk dymiyuii y=as - y = <,y =4, y-|.

IMocJie10BaTEILHOCTH U MPOTPECCHH

YucnoBas mocienoBaTeIbHOCTh. [IpuMepsl YMCIIOBBIX MOCien0BaTeIbHOCTEH. beckoneuHbie
MoCJIeI0BaTeIbHOCTH. AprudMeThyecKast Mporpeccus U ee cBoicTBa. ['eomeTpuueckast mporpeccusi.
Dopmyna obwezo unena u cymmvl N Nepevix YIeHO8 aApUPMemudecKkol U 2eomMempuiecKol npo-
epeccuil. Cx00auancs 2eomempuyecKkas npocpeccus.

PenieHne TeKCTOBBIX 3a/1a4

3amaum Ha Bce apupmMeTHYECKHE TeHCTBUSA

Pemenue TekcTOBBIX 3amad apupMeTudeckuM crocoboMm. Mcrmonb3oBaHue TabmuI, cXeM,
yepTexel, IPYrux CPeICTB MPEJACTABICHUS TaHHBIX MTPU PEIICHUH 3aa4H.

3agauu Ha ABUKEHHE, PA00OTY U MOKYNKH

AHanu3 BO3MOXHBIX CUTYaI[Mil B3aUMHOTO PACIIONOXKEHUSI 0OBEKTOB MIPU MX JBMXKEHHUH, CO-
OTHOINICHHSI 00HEMOB BBITIOJIHIEMBIX pa0OT IIPH COBMECTHOM padore.

3amaum HA YaCTH, 10U, IPOUEHTHI

Pemenue 3a7a4 Ha HaXOXKJICHHE YAaCTH YUCJIA W 4YMCIA MO €ro 4actu. Permenue 3amgad Ha
MPOIEHTHI U J0JU. [I[puMeHeHre mporopnii Py PEIICHUH 3a1a4.

Jlornyeckue 3agaqu

Pemenue norunueckux 3anad. Pewenue nocuueckux 3a0au ¢ RomMowvio epagos, maobauy.

OcHOBHBIE MeTO/bl pellieHNs] TEKCTOBBIX 3a4a4: apu(METHUECKUl, anredpandecKuid, me-
pebop BapuaHTOB. [lepsuunvie npedcmasieHus 0 Opy2ux mMemooax peuleHus 3a0ad (ceomempuye-
cKue u epagpuueckue memoost).

CTaTHCcTHKA U TEOPHUS BePOSITHOCTEl

CraTucruka

TabnuaHoe u rpa(bmqecxoe IMpeaAcCTaBJICHUC JaHHBbIX, CTOJI0YAThIE U KpYTOBBIC AUArpaMMBI,



rpaduku, TpUMEHEHHE AMarpamMMm U rpaduKoB JUIs ONMHUCAHUS 3aBUCHUMOCTEH pealibHbIX BEIHYUH,
u3BJIeueHNEe HHPOpPMAIIKU U3 TAOJIUII, TUarpaMM U rpagukoB. OnucareabHbIe CTATHCTHYECKHE T10-
Ka3aTelu YMCIOBBIX HAaOOpOB: cpeaHee apudMeTUUecKoe, mMeduara, HaunboJblliee U HauMEHbIIIEe
3HaueHUs. Mepbl pacCenBaHUs: pa3Max, OUCHEPCUs U CIAHOAPMHOEe OMKIOHEHUe.

CnyyaliHasi ”3BMEHYUBOCTb. I3MEHUMBOCTh MPU U3MEPEHUsIX. Pewarowue npasuna. 3akono-
MEPHOCMU 8 USMEHYUBLLX GEIUYUHAX.

Cay4aiinbie cOObITHA

CryvaifHble OTBITHI (3KCIEPUMEHTHI), JIEMEHTApHBIE CIydaiiHbie cCoOBITUS (MCXomabl). Bepo-
ATHOCTH JJIEMEHTapHBIX COOBITUH. COOBITHUSI B CIy4alHBIX SKCIIEPUMEHTAX U OJarompUsTCTBYIO-
IFe dJIeMEHTapHbIe cCOOBITHA. BeposTHOCTH CitydailHbIX cOOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU
AJIEeMEHTAapHBIMU COOBITUsAMH. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C HUCTIOJB30BAHUEM MOHET,
KyOUKOB. [Ipedcmasnenue cobovimuti ¢ nomowwbto ouazpamm Jinepa. Ilpomusononoxcuvie coowi-
mus, o0veouneHue u nepeceyerue coovimuil. Ilpasuno croscenus geposmuocmeti. Cuyuatinslii gul-
oop. IIpedcmasnenue sxcnepumenma 6 sude oepesa. Hesasucumvie coovimus. Ymuoowcenue eepo-
AmHocmeti He3agucumvlx coovimuii. Ilocneoosamenvhvie Hezagucumvle ucnvimanus. llpencrasie-
HUE O HE3aBUCUMBIX COOBITHUSIX B KH3HHU.

Inemenmot KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanosxu, pakmopuan yucia. Couemanus u 4ucio couyemaHuil.
Dopmyna yucna couemanuu. Tpeyeonvnux Ilackans. Onvimsl ¢ 60ILWUM YUCTOM PABHOBOIMONC-
HbIX JJIeMEHMAapHbIX coObImull. Boiuucienue eeposmuocmeil 8 ONblmax ¢ npuUMeHeHuem KOMOUHa-
mopusix popmyn. Ucnvimanusa bepuynnu. Ycnex u neyoaua. Bepoamuocmu cobvlmuii 8 cepuu uc-
nvimarnuti bepnynnu.

Cnyuaiinvie genuuunsl

3Hakomcmeo co CayuarHbIMU BEUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CAYYAlUHbIX
senuuun. Pacnpeodenenue seposmuocmeti. Mamemamuueckoe oxcudanue. Ceolicmea mamemamu-
yecko20 oxcuoanus. Ilonamue o 3axone bonvwux uucen. Mzmepenue eeposmuocmert. Ilpumenenue
3AKOHA OONLUIUX HUCET 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU, 0OecnedeHUulU 6e30NaACHO-
CMU HACeNeHUs 8 YPe38bIYAIHbIX CUMYAYUSIX.

I'eomeTpus

I'eomeTpuuyeckue purypsi

@urypbl B reoOMeTpUH U B OKPYKAIOIIeM MuUpe

I'eomerpuueckas ¢urypa. dopMupoBaHUE TPEICTABICHUN O METANPEIMETHOM IOHSITHH



«purypay.

Touxka, nuHUA, OTPE30K, MpAMas, Jyd, JOMaHasl, MIIOCKOCTh, YroJ, OMCCEKTpHUCca yriia U ee
CBOMCTBA, BUABI YIJIOB, MHOTOYT'OJIBHUKH, KPYT.

OceBast cummeTpust reomerpuueckux ¢uryp. LleHTpanbHas cUMMETpUs T€OMETPUYECKUX
duryp.

MHOroyroJbHUKH

MHOroyrojipHUK, €ro 3JIEMEHTBHI M €r0 CBOMCTBAa. Pacrio3HaBaHWE HEKOTOPHIX MHOIOYIOJIb-
HUKOB. Buinykivie u HegblnyKible MHO20y201bHUKU. IIpaBUIIbHBIE MHOTOYT OJIbHUKH.

Tpeyronbauku. Beicota, Menuana, OuccekTpuca, cpeiHsis JIMHUS TpeyroyibHuKa. PaBHobe -
PEHHBIM TPEYrOJIbHUK, €0 CBOMCTBA M NpPU3HAKU. PaBHOCTOPOHHUU TpeyrosibHUK. [IpsiMoyroJib-
HBII, OCTPOYIOJIBHBIN, TYIIOYI'OJIbHBIA TPEYTOJIbHUKHU. BHEIHNE yriibl TpeyronbHuka. HepaBeHcTBO
TPEYrOJIbHUKA.

YetsipexyronbHuku. [lapannenorpamm, pom0, IpsMOYyrojibHHUK, KBaJpaT, TPanelus, paBHoO-
Oenpennas Tpanemus. CBoWCTBa U MPU3HAKU MapajuiejorpaMmma, pom0a, mpsiMOYrojbHHUKA, KBaJpa-
Ta.

OKpy:KHOCTB, KPYT

OKpyKHOCTb, KpYT, UX JIEMEHTHI U CBOWCTBA; LIECHTPaJIbHbIE U BIIUCAaHHbIE yribl. Kacarens-
Has u cexywas K OKPYKHOCTH, ux ceoucmeq. BIMCaHHBIE U ONHUCAHHBIE OKPYKHOCTH JJIA Tpe-
YT OJIbHUKOB, Yemblpexy201bHUKO8, NPASULIbHbIX MHO20Y20NbHUKOS.

I'eomerpuuyeckue purypsl B npocTpancTse (00beMHbIE TeJa)

MHnozozcpannux u eco snemenmul. Hazeanus MHO202PAHHUKOS C PA3HBIM NOJONCEHUEM U KO-
auuecmeom eparetl. 1lepBUUHbIe MPEACTaBICHU O MUpaMKe, Napaiesnenumnesae, npusme, chepe,
niape, DHIMHIPE, KOHYCE, UX JIEMEHTax U MPOCTEUIINX CBOMCTBAX.

OTHO1ICHUS

PaBencTBO puryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

ITapanienbHOCTH NPAMBIX

[Ipu3Haku U cBOMCTBA MapalieNbHbIX NPAMBIX. Akcuoma napannrenvnocmu Eexauoa. Teope-
ma Daneca.

IlepnienaukyasipHbIe NPSIMBbIE

[Ipsmoii yrou. Tlepnenaukynsap k npsmoil. Hakiionnas, npoekuus. CepeAMHHbINA NEpIICHIU-

KyJsip K oTpe3Ky. Ceoticmea u npusHaku nepneHouKyIspHOCHU.



Ilooooue

IIponopyuonanvrvle ompesku, nooodue gueyp. Ilodobuvie mpeyzonvruuxu. Ilpuznaxu nooo-
ous.

B3aumHoe pacnosio:keHue psMoit U OKPY>KHOCTH, 08YX OKPYHCHOCHELU.

HN3MepeHus U BBIYMCICHUS

Beauunnbl

[Tonstue Benmnuunbl. JmmHa. M3mepenne nuuHbl. EnuHULBl u3MepeHus JUMHbL. BenuunHa
yria. I'pagycHas mepa yria.

[TonsaTHe o monaan MiIocko (Urypsl u ee cBoiicTBax. M3amepenue ruiomanei. EauHUIb!
M3MEPEHHUS TUIOMIA/IN.

[IpencraBnenne o0 o0beme u ero cBoicTBax. VM3mepenne obobema. EnuHUIBI M3MepeHus
00BEMOB.

N3mepenus U BIYUCICHUS

NHCcTpyMeHTHI 1Sl U3MEPEHUH U MOCTPOSHUMN; U3MEPEHUE U BEIYUCIICHUE YTIIOB, ITUH (pac-
CTOSTHUM), TUToIIaAe. TpuronomeTpudeckue PyHKIIMHA OCTPOTO yrja B MPSMOYTOJILHOM TPEYToJib-
HUuKe Tpuconomempuueckue ynkyuu mynoco yaia. BeraucieHue 371eMeHTOB TPEYTrOJIbHUKOB C UC-
MOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIECHUN. DOpMYyIIbI IJIOMIAAN TPEYrOJIbHUKA, MTapajlie-
JorpaMMa M €ro 4acTHBIX BUJOB, (POPMYJIbI JJIMHBI OKPYXKHOCTH U TUIomanu kpyra. CpaBHEHHUE U
BbIurciienue riomasneid. Teopema [ludaropa. Teopema cunycos. Teopema xocurycos.

Paccrosinust

Pacctosnne Mexay Toukamu. PaccTtosiHue oT TOUKH A0 mpsiMOi. Paccmosinue medncoy ghuey-
pamu.

I'eomeTpruyeckue NoCTpoOCHUs

['eoMeTpuueckre NOCTPOEHUs I UIUTFOCTPALIUU CBOMCTB T€OMETPUUECKUX (QUTYp.

NHCTpyMEHTHI Uil TOCTPOEHU: LIUPKYJIb, JIMHEKA, YTOJbHUK. [Ipocmetiuiue nocmpoenus
YUpKyiem u IUHeuKoll: nocmpoerue 6UCCeKmpucsl yeia, NepneHoOUuKyIsapa K npsamot, yeid, pagHo2o
OaHHoMY,

Ilocmpoenue mpey2onrbHUKO8 NO mpem CMOPOHAM, 08YM CMOPOHAM U YNy Medcoy HUMU,
CMOPOHE U 08YM NPUNEHCAUSUM K Hell Y2ILaM.

enenue ompeska 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBanus

IIpeoOpa3oBanus



[Tonsitue mpeoOpazoBanus. [IpencraBieHne o MeTanpeaMETHOM MOHITHH «Ipeodpa3oBa-
Huey. [looodue.

JABuKeHust

OceBas U 1eHTpaJbHAsE CUMMETPUS, 108OPOM U Napaienvusii neperoc. Komounayuu oeu-
JHCEHUU HA NIOCKOCIMU U UX CEOUCMEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexkTopsIl

[TonsiTne BekTOpa, MEHCTBUS HaJ BEKTOpPaMH, WCIOJIh30BAaHHWE BEKTOPOB B (U3HKE, pa3io-
JHCeHUe 8eKmopa Ha COCMAasgsiowue, CKauspHoe npouzgedeHue.

Koopaunatsi

OCHOBHBIE MOHATUS, KOOPOUHAMbL 8EKMOPA, paccmosanue medxcoy moukamu. Koopounamut
cepedunvl ompeska. Ypaeuenus gueyp.

Ipumenenue 6ekmopog u KoopoOuHam OJis peuletusi NPOCMeUUx 2e0MempUecKux 3a0ad.

HUcTopust MaTeMaTHKH

Bosnuxnosenue mamemamuxu xax nayku, smanwvl ee pazsumus. OcHogHvlie pasoenvl mame-
mMamuku. Beioarowuecs mamemamuxu u ux 6Kiao 6 pazeumue HayKu.

beckoneunocmo mnoscecmea npocmuix uucen. Yucna u onunvl ompesrkos. Payuonanvuvie
yucna. Illompebnocms 6 uppayuonanvuvix yucnax. [llkona Iugpacopa

3apooicoenue aneebpol 6 Heopax apugpmemuru. An-Xopesmu. Podicoenue OykeeHHOU cUMBO-
auxu. 11. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodxcoenuu ¢hopmyn Kopuetl aneeo-
paudeckux ypasreHutl cmenenetl, boavuux vemvipex. H. Tapmanvs, [oc. Kapoano, HX. Abenw, .
Tanya.

Tlosenenue memooa KoopouHam, no380NAOUE20 NEPEBOOUMb 2eoMempuyecKue 06veKmol Ha
a3viK aneeopuol. Ilosenenue epaguxos pyuxyuil. P. [lexapm, Il. @epma. Ilpumepol pasnuunvix cu-
cmem KOOpOuHam.

3aoaua Jleonapoo Iluzancrkoco (@ubonauuu) o xpoauxax, uucia Pubonauuu. 3adaua o
waxmammuotl docke. CX00UMOCHb 2e0MemMpPUUECKOL NPOSPeCcCUll.

Hcemoku meopuu eeposimuocmeii: cmpaxogoe oeno, azapmuvie uepul. 11. @epma, b.Ilackany,
A. bepuynnu, A.H.Koamozopos.

Om 3emneodenuss k ceomempuu. I[lugazop u eco wkona. @anec, Apxumeo. Ilnamon u Apu-
cmomens. Ilocmpoenue npagunbHbiX MHO20Y20abHUKOS. Tpuccekyus yena. Keadpamypa kpyea.

Yoeoenue «yoa. Hcmopus wyucna n. 3onomoe ceuenue. «Hauanay Esekwoa. JI Oinep,



H.U.Jlobauesckuii. Ucmopus namozo nocmyaiama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYAHCATOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o pas-
mepax Jlynet, 3emnu u Coanya. Paccmosinusa om 3emau 0o Jlynet u Connya. Mzmepenue paccmos-
HusL om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: Jl. Dunep. H.U. Jlobauesckuil,
11.J1.Yeowvrues, C. Kosanesckas, A.H. Koimozcopos.

Mamemamuxa 6 paseumuu Poccuu: Ilemp |, wixona mamemamuyeckux u Hagueaykux HAayk,

pazeumue poccutickozo gnoma, A.H. Kpvinos. Kocmuueckas npoepavma u M.B. Kenovuu.



KonTtpoJubHbie padoThbl 1o ajredpe 7 kiacc:

KonTponbnas padora Ne 1 mo teme: «Boipaxkenus. [IpeobpazoBanue BbIpaKeHUN»

KonTponbhas padora Ne 2 no Teme: «YpaBHEHHUS C OJHOH MEpEMEHHOI»

Kontponbnas padora Ne 3 mo teme: «Dynkiuu u ux rpaduku. JlunenHnas (QyHKIus»
KonrponbHas padora Ne 4 mo teme: «Cremnenb W ee cBoiictBa. OpHouineHsl. DyHKIMU Y =X,
y=x3 uux rpapuku.»

Kontponbnas padora Ne 5 mo teme: «CymMma U pa3HOCTh MHOTOWICHOB. [IpousBenenue omHO-
YjieHa Ha MHOT'OYJIEH.»

Kontponbnas padora Ne 6 o teme: «IIpousBenenre MHOTOUJICHOBY

KonTponbhas padora Ne 7 mo teme: «DopMynbl COKPAILIEHHOTO YMHOXECHHSI

KonTponbnas padora Ne 8 mo teme: «IIpeobpazoBaHue 1eENbIX BBIPAKEHUID

KontponbHas padora Ne 9 no teme: «CUCTeMbl JTUHEHHBIX ypaBHEHHID)

KontpoJsbHbie padoTsl o anredpe 8 kiacc:

Kontponbhas padora Ne 1 no teme: «Paunonanbubeie Apodu. CrokeHHe U BBIYMTAHUE JIpoOeit
C OJMHAKOBBIMHM 3HAMEHATEIIIMHU.)

KonTponbhas padora Ne 2 no Tteme: « CnoxkeHue W BbBIYMTaHHE ApoOE ¢ pa3HbIMM 3HAMEHa-
tensimu. [lpousBeneHne u 4acTHOE IPOOECHi»

KonTponbnas padora Ne 3 mo teme: «/lelictBurenbHble yucia. ApuMeTHUEeCKUl KBaJApaTHBIHN
KOPEHb.»

Kontponbhas padora Ne 4 o teme: «lIpumeHneHrne cBOWCTB apu(PMETHUECKOTO KBaAPATHOTO
KOPHSI»

KonTponbnas padora Ne 5 mo teme: «KBaagpaTHOe ypaBHEHHE U €r0 KOPHH»

Kontponbhas padora Ne 6 mo teme: «/[poOHbIe pallioHaIbHBIE YpPaBHECHHS

Kontponbhas padora Ne 7 mo teme: «HucnoBble HepaBeHCTBa M MX cBoiicTBa. HepaBencTtBa ¢
OJIHOM MEPEMEHHOI

Kontponbnas pabora Ne 8 o teme: CucteMbl HEpaBEHCTB C OAHOW NEPEMEHHON»

KonTponbaas padora Ne 9 o Teme: «CTeneHb ¢ 1ENBIM TOKa3aTeIeM»



KoutpoJabHbie padoThl o anredpe 9 kiacc:

Kontponbnas padota Ne 1 mo teme: «Dynkiusa. Kpaapatueiii TpexuieH. KBaapatnunas (yHk-
LU

Kontponbnas padora Ne 2 no teme: «Crenennas ¢ynkuus. Kopens N-ii crenenu. Llenoe ypas-
HEHUE M €ro KOPHH.»

KonTponbnas padora Ne 3 o Teme: «JlpoOGHble parroHanbHbIe ypaBHeHHs. HepaBeHcTBa ¢
OJIHOM MEPEMEHHOW

KonTponbnas padora Ne 4 o Teme: «YpaBHEHUsSI U HEPABEHCTBA C ABYMsI MEPEMEHHBIMH M HUX
CUCTEMBI»

KonTponbnas padora Ne 5 o Teme: «Apudmernyeckas Mporpeccus»

Kontponbhas padota Ne 6 mo teme: «l'eomeTpuueckas mporpeccusi»

KonTponbnas padora Ne 7 mo Teme: «DieMeHThl kKoMOuWHaTOpuKkH. HavanbHble cBeAeHUS U3

TEOPUU BEPOATHOCTEN

KoHnTpoJbHbIe padoThl 0 reoMeTpHH 7 KJacc:

Kontponbnas padora Ne 1 mo teme: « HauanbHble reoMeTprUuecKue CBEICHUS

KonrtponbHas padora Ne 2 o teme: «TpeyroiabHUKN»

KonTponbnas padora Ne3 no teme: «llapannensHbie npsiMbie»

KonrtponbHas padora Ne 4 no teme: «COOTHOIIEHHS MEXIy CTOPOHAMHU U YIJIaMU TPEyroJIbHU-

Ka»
KonTpoabHble padoThI 110 reoMeTpuu 8 Kiacc:

KonTponbhas padora Ne 1 mo teme: «HeThIpeXyroabHUKI

Kontponbnas padota Ne 2 mo teme «ILnomaap»

KonrponbHas padota Ne 3 no teme: « [lomoOHbIE TpeyronbHUKI

KonTponbhas padora Ne 4 o teme: «OKpyKHOCTb»

KonTpoJsbHbIe padoThl M0 reoMeTpuu 9 Kiacc:



Kontponbras padora Ne 1 mo teme: «BekTophi»

KonTponbnas padora Ne 2 o Teme: «Metoa KOOpAHMHAT»

Kontponbhas padota Ne 3 mo teme: «CooTHOIIEHHE MEXKIY CTOPOHAMHU M YIJIaMU TPEYroJib-
Huka. CKaJsipHOE IPOU3BEINEHUE BEKTOPOBY

KonTponbHas padora Ne 4 no Teme: «/[1Ha OKpYKHOCTH W IUIOIIA/lb KpPyra»

KonTponbhas pabora Ne 5 o Teme: «/IBuxkenus»



TemaTHueckoe JJaHUPOBaHHE C YKa3aHHEM YaCOB, 0OTBOAUMBIX HA OCBOCHHE KaK10i TeMbl

(Auareodpa)

n/n

Tema

Conepxanmne TeMbl

XapaKkTrepucTHKA OCHOBHBIX
BH/IOB [1eAATeJIbHOCTH YYalIMXCH

(Ha ypoBHe yueOHBIX JeiicTBHIN)

7 kiaacce

Bripamxkenust, TOX-
AeCTBAa, YypABHEHUS

(24 gaca)

BeIpaxxenue ¢ InepeMeH-

HOM.  3HAyeHUWE  BBIPAKCHHUS.
[ToxcranoBka BeIpaKEHUN BMECTO
MePEMEHHBIX.
Yucnosoe PaBEHCTBO.
CBoiicTBa 4YHMCJIOBBIX PABEHCTB.
PaBeHCTBO ¢ mepeMeHHOM.
[lonsiTie ypaBHEHMS U
KOpHs ypaBHeHUs. [Ipedcmagre-
HUe 0 PAaGHOCUTLHOCMU YpaeHe-
Hut.  Obracmv  onpedeneHus
ypasHenus (obaacms OOnycmu-
MbIX 3HAYEHUI NepeMEeHHOLL).
Pemienne nuHENHBIX ypaB-
HeHUH. Jluuetinoe YypaeHeHue ¢
napamempom. Konuuecmeo kop-
Hell TuHeuH020 ypasHeHus. Peue-
HUe JNUHEeUHbIX YPAGHeHUU C na-

pamempom.

HaxoauTh 3HaYE€HHS YHCIIOBBIX
BBIPAKEHUHN C MEPEMEHHBIMU TTPU
YKA3aHHBIX 3HAYCHUSAX IEPEMEH-
HbpiX. Mcmoab30BaTh 3HAKU<, >,
<, > 4YdUTaTh U COCTABJISTH JBOM-
HbIEC HEPABEHCTBA.

BoInosHATL npocTedInne Ipe-
o0pa3oBaHusl BBIPAXEHUI: TpH-
BOJIUTh TIOJOOHBIE Cllaraemble,
packpbIiBaTh CKOOKH B CyMME WU
Pa3HOCTH BBIPAYKEHUM.

Pemath ypaBHeHus BHIa ax = D
IIPU pa3IMYHBIX 3HAYCHUSIX a H D,
a TaK)X€ HECJIOKHbIC YpPaBHEHMS,
ceogsamuecs Kk HuM. HMcemoab3o-
BaTb anmnapar ypaBHCHUN Ul
pelIeHUs] TEKCTOBBIX 3aJay, WH-
TeprperupoBaTts pesyibrar. He-
M0JIb30BaTh MPOCTEUIINE CTATH-
CTUYECKHE XapaKTEPUCTUKHU
(cpennee apudmernyeckoe, pas-
Max, MOJa, MeAraHa) J1Js aHalu-
3a psla JAHHBIX B HECJOKHBIX

CUTyaluAax.

DOyHKIMH

(14 gacon)

]_—[CKapTOBBI KOOPAHWHATHI

Ha 1ockoct. DopmupoBaHue

MPECTABICHUA O METalpeaMeT-

BbIuucasaTh 3Ha4YeHUS (QYHKIUH,
dbopmyInoii, cocTaB-

JATb TaOMUIBl 3HAYEHUH (QYyHK-

3aJJaHHON




HOM TIOHSTHUU  «KOOPJHUHATBHI».
CrocoObl  3amaHust  (PYHKITHH:
AHAIUTUYECKUH,  TrpapuuecKui,

Tabnmuunblid. ['padux  QyHKUIUM.
[Tpumeps! HyHKIHI, TOTydaeMBbIX
B TIPOILIECCE WCCIEOBAHUS pa3-
JUYHBIX peajbHBIX MPOILECCOB U
pemieHus 3agad. 3HaueHue QyHK-
uuu B Touke. CBoMCTBA DYHKITUA:
o0nacTe oOmpeaeNeHusl, MHOXKe-
CTBO 3HAYEHWM, HYJIU, NPOME-
KYTKA 3HAKOTIOCTOSIHCTBA, UYem-
HOCMb/HeuemHocmy, TPOMEXYT-
KM BO3pacTaHusi W yObIBaHUS,
HauOoJbIIee U HAUMEHbILIEE 3Ha-
yenusi. MccienoBanue QyHKIMH
o ee rpaduky.

Ilpeocmaenenue 06
ACUMNMOMAXx.

Henpepvisnocms ynkyuu.
Kycouno 3aoannvie ¢hynkyuu.

CpoiicTBa U rpaduk Ju-
HelHON (QyHKUMHU. YTIOBOM KO-
s unment npsamoii. Pacnonoxe-
HUe Tpaduka TMHEHHON QyHKITUN
B 3aBUCHUMOCTU OT €€ YIJIOBOTO
Kod(pduIrenTa u  CBOOOAHOTO
uyneHa. Haxoowcoenue xodppuyu-
eHMO8 JTUHEUHOU (DYHKYUU no 3a-
OAHHBIM YCILOBUAM: NPOXOAHCOEHUE
npAMOl 4epe3 08e MOYKU C 3a-
OGHHBIMU KOOPOUHAMAMU, NPO-

XooicOeHue NpsAMoll yepe3 OAHHYI0

MOYKY U NAPALIENbHOU OAHHOLU

mnu. llo

rpaduky yHKIUU
HAXOAUTh 3HaueHUEe (PyHKIUH 110
M3BECTHOMY 3HAYCHHIO apryMeH-
Ta U pemniath OOpaTHYIO 3ajadgy.
Crponth rpaduku npsMol mpo-
MOPIMOHAIBHOCTH U

JUHEWHOW (YHKIIUM, OMHCHIBATH
cBoiicTBa 3TUX (QyHKuMA. [loHm-
MaTh, KaK BIUSAET 3HaK Kod(pdu-
ueHTa K Ha pacmonokeHue B KO-
OpIMHATHOM IUIOCKOCTU Tpaduka
¢ynkmun y = kX, roe k # 0, xax
3aBUCHT OT 3Ha4yeHuil K u b B3a-
UMHOE DAaCIOJIOKEHUE TpaUKOB
IByX (GyHKOWH BHga y = kx + b.
HNuTepnperupoBath  rpaduku
peabHBIX 3aBUCUMOCTEH, OIUCHI-
BaeMbIX (opmynamu Buaa y = KX,

rnek#0u y=kx+bh.




NPAMOU.

Crenens ¢ HaTy-
PAJbHBIM IOKa3a-

TeseM (11 gacon)

Crenenb ¢ HaTypalbHbIM
MoKa3aTeJieM W €€ CBOMCTBA.
[IpeobpazoBanus BBIpaXKCHUH,
CoJIepXKaluX CTeNeHW C HaTy-
paJbHBIM TIOKa3aTeIIeM.

OpHownen. JleiictBuUs ¢
OJTHOWICHAMH (CJIO)KEHUE, BBIUH-

TaHUE, YMHOXKECHHE).

BoruucasaTs 3Ha4YCHUS BbIpaXKe-

HUM Bujga a", rAe a
MPOU3BOJIBLHOE YKCIIO, N — HATY-
paJIbHOE YHCII0, YCTHO M MHCh-
MEHHO, a TakXe C IOMOIIbIO
KaJIbKYJISATOpA.
@opmyIHpOBaTh, 3aMUCHIBATH B
CUMBoOJIMYecKor ¢dopme U 000cC-
HOBBIBaTh CBOWCTBA CTEIEHU C
HaTypaJbHbIM MoKa3aresneM.
IIpuMeHATH CBOMCTBA CTEIIEHU
JUIS
npeoOpa3oBaHus BBIpaXKCHUH.
BbINoJHATL YMHOXXEHUE OJHO-
YJIEHOB W BO3BEJCHUE OJIHOUJIC-
HOB B CTCIICHbD.

Crtpoutsb rpaduku QyHKIU y =
x2 n 'y = x3. Pemiatb rpaduuecku
ypaBHenus x? = kx + b, x3 = kx +

b, rae k u b — HekoTopkie uncia

MHoro4.JeHnl

(18 gacon)

MmHuorounesn. JlendcTBusa c
MHOTOYJIEHAMU (CJIOXKEHHUE, BBI-
yuTaHue, yMHOKeHue). Pazmoxe-
HHU€ MHOIOYJI€HAa Ha MHOXKUTEJINU:
BBIHECEHHE OOIEr0 MHOXKHUTEIS

3a CKOOKH.

3anuceIBaTHL MHOI'OYJIEH B CTaH-
JAPTHOM BHUJE, OMpPENENsaTh CTe-
IIEHb MHOro4YjicHa. BBLINOJHATH
CIOKCHUE M BBIYMTAHHE MHOTO-
YJICHOB, YMHOXXEHHUE OJHOYICHA
Ha MHOTOYJICH M MHOI'OYJICHA Ha
MHOTOWICH. BBINMOJHATH pa3iio-
’KEHHE MHOI'O YJICHOB HAa MHOXH-
TEIW, WCIOJb3YysSd  BBIHCCCHHE
MHOKHTENISI 32 CKOOKH M CIIOCO0
rpynnupoBku. IlpumeHsaTs nen-
CTBUS C MHOTOWICHAMHU TIPU pe-

IICHUW Pa3HOOOpas3HBIX 3ajay, B




JaCTHOCTH IIPU PCUHICHUU TCKCTO-

BbIX 3aJla4 C IIOMOIIBIO YpaBHC-

HUUI
DopMyJibl  COKpa- @opmyiibl  COKpalmieHHOro | Jloka3pIlBaTh  CIIPaBEIIMBOCTD
IIEHHOT0 YMHOKe- | YMHOXECHUS: Pa3HOCTh | GOPMYJT COKPAIEHHOTO YMHOXe-
Hus (19 yacon) KBaJpaToOB, KBaJpaT CYMMBbI H | HUS, IPUMEHSTh UX B NMpeoOpa3o-

Pa3HOCTH.

prnnupoem, npumeHeHue

Gopmyn COKPAWeHHO20
VMHONCEHUSL. Keaopammuiii
mpexueH, pasnoodicenue
K8AOpAMHO20  MpexyjieHa  Ha
MHOMCUMENU.

BAHMAX LEJBIX BBIPAKCHUM B
MHOT'OYIEHBI, a TaKXe I pa3-
JIO’)KEHHS] MHOT'OYJIEHOB Ha MHO-
xurenu. Ucnoib3oBarh pasinny-
HbIe MPeo0pa30BaHUs LIETBIX BBI-
PaXXEHUN IIPU PELIEHUHM YpaBHE-
HUMH, T0KA3aTEIbCTBE TOXKIECTB, B
3a/1a4yax Ha JeJIMMOCTb, B BBIUHC-
JICHUU 3HAYCHUN HEKOTOPBIX BbI-
paXEHUN C MOMOULIBI0 KAJIBKYJIA-

TOpA.

Cucrembl JIMHeM-
HBIX YPABHEHM I

(13 gacon)

VYpaBHEHHE ¢ ABYMsl Iepe-
MEHHBbIMU. JIMHENHHOE ypaBHEHUE
C IBYMs IIEpeMEHHBIMU. [Ipsamas
KaK epaghuueckas ummepnpema-
Yus JTUHELHO020 YPABHEHUs C 08)-
M5l nepemerHHbIMU.

[TonsiTe cucremsl ypaB-
HeHuil. Pemenue cucremsl ypas-
HECHUM.

Meroasl pemieHus cucTeM
JIMHEWHBIX YPAaBHEHUU C JBYMS
MIEPEMEHHBIMH: epaguueckuil
Memoo, Memoo ClOMHCEeHUsl, METO]
MOJCTaHOBKH.

Cucmembl nuneunvix ypas-

HEeHUl ¢ napamempom.

OmnpenensiTh, sABISETCS U Mapa
4lCeJl PEIIEHUEM JIaHHOTO YpaB-
HEHUsl C JBYMS IE€PEMEHHBIMH.
Haxoaute nytém mepebopa 1ie-
Jbl€ pEUICHUs JMHEHHOIO YypaB-
HEHUs C JABYMs I€PEMEHHBIMHU.
Crponth rpaduk ypaBHEHMs ax
+by=c, tnea#0wumb #0.
Pemartp rpadguueckum crocobom
CUCTEMBI JINHEMHBIX YPAaBHEHUH C
nByms nepemeHHelMH. IIpume-
HATH CIIOCOO MOJICTAaHOBKH U
CHoco0 CIIOKEHHUS! MPHU PElIeHUU
CUCTEM JIMHEWHBIX YPaBHEHHUU C
IByMs IHepeMeHHbIMU. Pemiartb
TEKCTOBBIC 3a7a4M, HCIOJIb3YyS B

KauecTBe airedpanyeckoil Moje-




o cucteMmy ypaBHeHuil. UHTEp-
NPeTUPOBATh PE3YJIbTAT, MOIY-

YEHHBIN IIPU PELICHUH CUCTEMBI

O0o0Omaroniee 1o-

BTOpeHHUe (6 yacoB)

3anaun Ha Bce apugme-
THYECKHE TeHCTBUS

Pemmenne TeKCTOBBIX 3a7a4
apudmerraeckum criocooom. Hc-
MOJIb30BaHUE TAaOUIl, CXEM, 4uep-
TEXKEW, Ipyrux CpeaAcTB IMpe-
CTaBJICHUSI TAHHBIX MIPHU PEIICHUU
3aJla4uH.

3agauyn Ha JABHKEHHeE,
padoTy U MOKYNKHU

AHanu3 BO3MOXXHBIX CHUTY-
aliii B3aUMHOTO PACIOIOKEHUS
00BEKTOB MPHU UX JABUIKEHUH, CO-
OTHOIIICHUST 00BEMOB BBITIOJIHSIC-
MBIX paOOT MPHU COBMECTHOM pa-
oore.

3agaum Ha 4YacTu, J0JIH,
NMPOUEHTHbI

Pemenue 3amauy Ha HaxXoX-
JIEHHE YacTH YHCJa U YHCIIa II0
ero yactu. PemeHue 3amauy Ha
npoueHTsl U aonu. Ilpumenenue
MPONOPIUI NMPU PEUICHUH 3a/1a4.

Jlornyeckue 3a1aun

Pemenue norumyeckux 3a-
nad. Pewenue nocuueckux zaoau
¢ nomowwio epagos, maobauy.

OcHoBHBIE MeTOABI pe-

IHIeHusA TEKCTOBbIX 3agaud:

apudmeTrueckuii, anredpanye-

ckuii, nepebop BapuaHTOB. [/ep-




BUYHbIE NPEeOCMABIeHUL O OPYeUX
Memooax peuieHus 3a0ay (2eo-
Mempuyeckue u  epaghuueckue

Memoobl).

WroroBas koHTposbHas paboTa

8 kinace
PanmnonanbHbIe MHoO)kecTBO  panuoHalb- | POopMyJTHPOBATH OCHOBHO€
apoom (26 yacoB) HeIX uuced. CpaBHEHHE palMO- | CBOMCTBO PALIMOHAIBHOU IpOOH U

HaJIbHBIX 4yHcell. JleucTBus ¢ pa-
UMOHAIIBHBIMU 4HclaMu. [Ipeo-
cmaenenue payuoHaiIbHO20 YUCId
O0ecamuyHoll 0poowbio.

CaoiicTBa byHKIMN

y= K y = £ I'unepOona.
X x
I'pagpuru ¢pynxuyui. Illpe-

obpazoeanue epaghuxa @GyHKyuu

y= f(X) 014 nocmpoenus zpa-

Puxos @yHKYuLl suoa
y =af (kx+b)+c-
I'paguxu @dyHKyuLl
k
y =a+ ] y = -\/; y y = ‘%/;1
X+b

y=[x:

NPUMEHSTh €ro Jyis IpeoOpaso-

BaHUs  JpoOeili.  BbINOJIHATH
CJIOKE€HUE, BBIYMTAHUE, YMHOXKE-
HUE W JCJICHUE palMOHAIbHBIX
npoOei, a TakKe BO3BEJCHUE
Ipobu B CTerneHb. BbINOJIHATH
pa3iau4YHble TpeoOpazoBaHUs pa-
[IMOHATBHBIX BBIPAXKEHUN, IOKa-
3bIBaTh TOXKJIECTBA. 3HATH CBOM-
cTBa QYHKIMU Y= ;—f ,rnek #0, n

yMeTh cTpouTh €€ rpaduk. Hec-
M0JIb30BaTh KOMIIBIOTEP JJIS HC-
CJICJTOBAHUS TOJIOKCHUS Tpaduka
B KOOPJAMHATHOMN TJIOCKOCTH B 3a-

BUCUMOCTH OT k

KBagpaTHbie Kop-

HH (24 yaca)

[TonsiTe wWppanroOHaIBbHO-
ro yucna. Pacno3naBanue wuppa-
OUOHAIBHBIX uwncen. [Ipumepsr

J0Ka3aTenbCTB B anredpe. Mppa-

NUOHAIBHOCTh YMCJIIa \/E . [Ipume-
HeHue B reomerpun. Cpaenenue
uppayuonanvuslx uucen. Mnooice-
CMBO OelicmBUMeNbHbIX YUCell.
Apudmernyeckuii  KBaj-

paTHbIi KopeHb. [Ipeobpa3oBanue

IIpuBoaAUTL TIPUMEpPHI  paIuo-
HaJIbHBIX M MPPAIMOHAIBHBIX YH-
cen. Haxoauts 3HaueHus apud-
METHYCCKUX KBaJIPaTHBIX KOPHEH,
UCTIOJIBb3YS TPU HEOOXOAMMOCTH
KabKysTop. Jloka3eiBaTh TEO-
peMBI O KOpPHE M3 IPOU3BEICHHUS
U Japoow, TO)KI[eCTBo‘J? = lal,
NpUMEHAThL UX B Mpeodpa3oBa-
OcB000:x-

HUSAX  BBIPAKCHUM.




BBIpOKCHUH, COJEP)KAIIUX KBaJ-
paTHbIC KOpPHU: YMHOXXEHHUE, Jie-
JICHWE, BBIHECEHUE MHOKHTEIIA
W3-TIOJ] 3HaKa KOPHS, 6HeceHue

MHOXMCUmMENS NOO 3HAK KODHAL.

AATbCA OT HPPAIHWOHAJIBLHOCTHU B

3HaAMEHaTeIAX JApoOeil BHIa _1?
3

fird

'M"E + '\."E

BbIHOCUTH MHOXWTENb 32 3HAK
KOPHSI U BHOCUTb MHOKUTENb O]
3HAK KOPHS.

HUcnoas3oBaTh KBaJPAaTHbBIC
KOPHHM ISl BBIPA)KCHMSI IIEPEMEH-
HBIX U3 TEOMETPUUYECKUX U (U3U-
yeckux (opmyn. Crtpouts rpa-
buk dyHKIIIN y =Vx mmmo-
CTpUpoOBaTh Ha rpaguke e€ CBOM-

CTBa

KBaapartHbie
ypaBHenus (24 ya-

ca)

KBagpatHsle  ypaBHEHUS.
Henonneie kBagpaTHble ypaBHe-
HUs. JIUCKpUMUHAHT KBaJpaTHO-
ro ypaBHeHus. PopMmyna KOpHEH
KBaJpaTHOTO ypaBHEHUs. Teope-
ma Buema. Teopema, obpammnas
meopeme Buema. Peuienue kBan-

paTHBIX ypaBHe-

bopmymsI

JUTSI HAaXOXKACHUST KOpHEH, epaghu-

HUU:UCIIOJIB30BAHUE

Yyeckutl Memoo peuieHuss, pasio-
JIcenue Ha MHodcumenu, noooop
KOpHell C UCNONb308AHUEM MEO-
pemvl Buema. Koauuecmeo rop-
Hell K8aOpamHo20 YPAGHEHUs &
3a8UCUMOCIIU OM €20 OUCKPUMU-
Hanma. bukxeadpammuvie ypageHe-
Hus. Ypaenenus, ceooumvlie K au-
HelHbIM U Keadpamuvim. Keao-

paninvle ypaeHEHUsA C napawem-

PemaTh kBajpaTHbIE YpaBHEHHS.

Haxomuth 1noabopoM  KOpHH
KBaJPATHOI'O0 YPAaBHEHUS, UCIIOJIb-
3ya TeopeMmy Buera. Hccaeno-
BaTb KBaJpaTHbIC YpaBHECHUSA I10
JUCKPUMUHAHTY U Ko3(puimen-
taM. Pemarp 1poOHbIE paruo-
HaJbHbIC YpaBHEHUS, CBOIA pe-
HICHUE TaKUX YPaBHEHUH K pe-
LICHUIO JINHEWHBIX U KBaJPATHBIX
YPaBHEHUU C IOCIEIYIOIIUM HC-
KJIIFOYEHUEM TIOCTOPOHHUX KOp-
Hell. PemiaTe TEKCTOBBIE 3a]a4H,

UCIIONIb3Yysl KBaJpaTHbIE U APOO-

HbIE YPaBHECHUS




DOM.

HepaBencrBa

(20 gacog)

YucroBele  HEPABEHCTBA.
CBoiicTBa YMCJIOBBIX HEPABEHCTB.
[IpoBepka crpaBeIMBOCTH HEpa-
BEHCTB NPHU 33JIaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

HepaBencTBo ¢ mnepemMeH-
Hou. CTporve u HeCTporue Hepa-
BeHCTBA. Obnacms onpeoenenus
HepaseHcmea  (obracms  0ony-
CMUMDbLX 3HAYEHU NepeMeHHO).

Pemenue JIMHEUHBIX
HEPABEHCTB.

Keaopammnoe nepasencmeo
u ezco peweHus. Pewenue xeao-
DPAMHBIX HEePABEHCME: UCNOIb30-
8aHue ceolcme u epagura Keao-
pamuuHou (QyHKyuu, Memoo UuH-
mepeanos.  3anucv  peuleHus
K8AOpamHO20 Hepagencmad.

Pewenue yenvix u opobHo-
DPAYUOHAILHLIX HEPABEHCME Me-

mooom uHmepeanlos.

DopMyIMPOBATH U I0KA3BIBATH
CBOWCTBA YMCJIOBBIX HEPABEHCTB.
HUcnoab3oBaThy anmapatr Hepa-
BEHCTB ISl OLICHKH MOTPEIIHOCTH
U TOYHOCTH  TPHUOTIKCHHUS.
Haxoauth mnepeceveHne U 00b-
eIMHCHHE MHOECTB, B YaCTHO-
CTH YHUCJIOBBIX IIPOMEKYTKOB.

PemiaTte nuHEHBIE HEPABEHCTBA.
Pemath cucTeMbl JTUHECHMHBIX HE-
PaBEHCTB, B TOM 4YHCJI€ TaKHUX,

KOTOpPBIE 3aIlUCaHbl B BUJIE JIBOM-

HBIX HCPABCHCTB

CreneHnb ¢ neJabIM
noKa3arejieM

(10 gacos)

CreneHb ¢ LEJIBIM MTOKa3a-
tenem. [IpeobpazoBanme apoOHO-

JIMHEHWHBIX BBIPAKCHUM: CIIOXKE-

3HaTh OIpejeieHue U CBOMCTBA
CTEIICHU C IEJBIM TIOKa3aTeleM.

IIpuMeHATH CBOMCTBA CTEIEHU C




HHUE, YMHOXCHHE, JeJeHue. An-
eebpauyecxkas Opodw. Jonycmu-
Mble 3HAYEHUS NEePeMEHHbIX 8
OPOOHO-PAYUOHATBHBIX BbIPAdICE-
nusax. Cokpawenue aneebpauye-
ckux opooei. Ilpusedenue anceod-
pauveckux Opobeti Kk obwemy
3Hamenamenio. [leicmeus c an-
eebpauyeckumu  OpooaMu.  Clo-
JHcenue, 8bIYUMAHUE, YMHOJICEHUe,
oeflerue, 6036e0eHuUe 8 CIeneHb.
IIpeobpazosanue  svipa-
JHCEHUI, COOePAHCAUUX 3HAK MOO)-

JUA.

LEeJIbIM MOKa3aTesieM MpPU BBINOJ-
HEHUU BBIYUCIICHUH M Tpeodpa-
30BaHuM BbIpaxkeHui. HMcnoJib-
30BaTh 3alUCh 4YHCENl B CTaH-
JTAPTHOM BHJIE JUTSI BBIPAKEHUS U
COTOCTABJICHHUSI Pa3MEpPOB OOBEK-
TOB, JJIUTEIHLHOCTU TMPOIECCOB B
OKpYKaroliemM MHUpe.

I[IpuBoAUTL TIPUMEPHI PETIPE3CH-
TaTUBHOW U HEPENPE3CHTATUBHOM
BbIOOpKU. M3BJIekaTh uH(DOpMa-
LU0 U3 TaOJHI] YaCTOT U OpraHu-
30BbIBaTh HMH(OpPMAIMIO B BHUJE
TaOJIUIl YacTOT, CTPOUTb HUHTEP-
BAJIbHBIN P,

Hcnoab3oBaTh HAriasigHOE Mpe-
CTaBJICHHE CTAaTHCTHUYECKOW WH-
dbopManuy B BHJIE CTOJIOYATHIX U
KpPYTOBBIX JHMArpamm, MOJUTOHOB,

TUCTOrPaMM

IToBTOpPEHHE

(4 gaca)

3anaun Ha Bce apudme-
THYeCKHe J1eiicTBUs

Pemienune TEKCTOBBIX 3aJa4
apudmerrueckum criocooom. Hc-
MOJIb30BaHUE TAOIHI], CXEM, 4Yep-
TEXKEW, Jpyrux CpeiacTB Mpe.-
CTaBJICHUSI IAHHBIX IIPU PELICHUU
3a/1ayu.

3agaum Ha JBMJKEHHeE,
padoTy M OKYNKH

AHanmu3 BO3MOXXHBIX CHUTY-
anii  B3aMMHOTO PACTIONOKECHUS
OOBEKTOB MPHU UX JBUKEHUU, CO-

OTHOIIIEHUS OOBHEMOB BEITIOJIHSE-




MBIX pa0OT MPU COBMECTHOM pa-
oorte.

3agaum Ha 4YacTH, 10JIH,
NPOLEHTbI

Pemenune 3ama4 Ha HAXO0X-
JIEHWE YacTH 4YHUCjIa U Yucha 0
ero vactu. Pemenue 3amad Ha
npoueHTsl U aonu. Ilpumenenue
MIPONOPLNH ITPU PELICHUH 3a/1a4.

Jloruyeckue 3agauu

Pemienue nornueckux 3a-
nad. Pewenue nocuueckux 3aday
c nomowwio epaghos, mabauy.

OcHoBHBIE MeTOABI pe-

IHICeHUusA TEKCTOBbIX 3ajgau:

apudMeTHUUeCKuid, anredpanye-
CKui, mepeOop BapuaHTOB. [lep-
BUYHbIE NPEeOCMABIeHUsL O OPYeUX
Memooax pewieHus 3aoay (2eo-
Mempuyeckue U epaghuueckue

Memoowl).

NroroBas KoHTposbHas paboTta

9 kiaacce

IloBTOpenue (3 ua-

ca)

KBagpaTtnunas

dynkuus (22 gaca)

CpoiicTBa U rpaduk KBaj-
patuyHoi GyHKIMU (Tapadona).
Ilocmpoenue epaghuxa keadpa-
MUYHOU  QYHKYUU NO MOYKAM.
Haxoxnaenne Hyned KpaapaTuy-
HOW (QYHKIIUU, MHOJCECMBA 3HA-
YeHUll, NPOMENCYMKO8 3HAKONO-
CMOSIHCINGA, NPOMENCYMKO8 MO-

HOMOHHOCMU.

Boruncasite 3HaueHUs QYHKIIUH,
3aIaHHOM  (OpMyJION, a TaKxke
IByMS H Tpems (opmylamu.
OnuceiBaTh CcBOMCTBA (DYHKUUN
Ha OCHOBE WUX TIpaduuecKoro
npeacrasicHusds.  HMHTepnpern-
poBaTh rpa@uKu peaabHbIX 3aBU-
cumocrteil. IlokaseiBaTh cxema-

TUYCCKHU ITOJIOKCHHUC Ha KOOpAHU-




HAaT HOW IIJIOCKOCTH TpaduKOB
GyHkumi y = ax?, y=ax?+n,y =
a (x — m)?% Crpouth rpadux
GyHkumu y = ax? + bx + ¢, ymeTsh
YKa3bIBaTh KOOPJAMHATHI BEPIIIH-
Hbl Mapaboibl, €€ OCb CHUMMET-
pHUM, HallpaBJjeHHE BETBEHl mMmapa-
OO0JIBI.
HN300paxkarth CXeMaTH4YEeCKU
rpaduk pyakuu y = X" ¢ 4ér-
HbIM U HEeu€THBIM n. IloHUMAaTH
CMBICI 3amucel Buaa ya,Yau 1.
1., TTIe @ — HEKOTOPOE YHUCIIO.
HNmetph mpencraBieHue 0 HaAXOX-
JICHUH KOpHEU N-U CTENEHU C MO-

MOUIBIO KaJIBKYJISTOpa

YpaBHeHusi U He-
paBeHCTBAa C OJHOM
nepemennoii (14

YacoB)

Pewenne IIPOCTEUIINX

TpPOOHO-TMHEWHBIX  YpaBHEHHM.

Pewenue opobro-payuonanvrvix

VpasHeHUU.
Memoovr pewenus ypas-
HEHUl. Memoovbl PABHOCUNbHBIX

npeoopazosanuil, Memoo 3ameHbvl
nepemenHoul, epaguueckuli Me-
moo. Hcnonvzosanue ceoticms
@yHKYyul npu pewieHuu ypaeHe-
HUU.

Ilpocmeuwue  uppayuo-

HaJlbHblEe YpAaeHeHUA suoa

JE)=a, () =Ja(x).

Ypaenenus

suoa

n
X" =a.Vpasnenus 6 yenvix uuc-

aax.

Pemiate ypaBHEHHsI TpeTbeW H
YEeTBEPTOU CTENEHU C IOMOUIBIO
pa3OKEHUsI HAa MHOXHUTEIU U
BBEJCHUSI BCIIOMOIATENIbHBIX IIE-
PEMEHHBIX, B YaCTHOCTU peUIaTh
OukBanpaTHble ypaBHeHUs. Pe-
AaTh JpOOHBIE paLMOHATIbHBIE
YPaBHEHMs, CBOAS MX K LEJIBIM
YPAaBHEHUSIM €  TMOCIEAYIOLIEH
IpoBEpKOM KopHeH. Pemarb He-
paBEHCTBA BTOPOW CTENEHM, MC-
NOJb3ys TpapuuecKue MpencTaB-
neHust. Mcenmob30BaTh  METON
UHTEPBAJIOB Il pELUCHUsS He-
CJIOKHBIX palMOHAJIbHBIX HeEpa-

BCHCTB




YpaBHeHuss M He-
PaBeHCTBA € ABYMS
nepeMeHHbIMU

(17 gacon)

CucreMbl HEpPABEHCTB C

OOHOM TIepeMeHHOM. Pemenne
CHUCTEM HEPABEHCTB C OJIHOW Ie-
PEMEHHOM: JIMHEHHBIX, K8adpam-
Huix. V300pakeHne pelieHust cu-
CTEMbl HEPAaBEHCTB Ha YHCJIOBOU

npsiMOM. 3amuch penieHus: cucre-

MbI HCPABCHCTB.

Ctpouth rpaduku ypaBHEHHUH C
JIBYMsI TEpPEMEHHbIMU B IIPO-
CTEWIUX Clydasx, Korjma rpadu-
KOM sIBJIsIeTCS Mpsimasi, mapaboa,
runepbona, OkpyxHocTh. MHe-
M0JIb30BaTh UX JJI Ipa@uUIeCcKo-
IO PEIIeHUs] CUCTEM YpaBHEHUU C
JIBYMsI IEPEMEHHBIMHU.

Pemath crnocoOoM moJICTaHOBKH
CUCTEMBI JBYX YPaBHEHHUH C JBY-
M TIEPEMEHHBIMH, B KOTOPBIX
OJIHO YpaBHEHHE TIEpBOW CTere-
HHU, a IPYroe — BTOPOM CTEICHHU.
Pemiarp TEKCTOBBIE 3aJa4u, HC-
NoJIb3ysl B KayecTBe ajreOpaunye-
CKOM MOJIEJIM CUCTEMY YPAaBHEHUM
BTOPOM CTENEHHU C JBYMS Iepe-
MEHHBIMH, peIlaTh COCTaBJICH-
HYIO CUCTEMY, HHTEPIIPETUPOBATh

pe3yJbTaT

Apupmernyeckas
U reoMeTpuYecKas
nporpeccust

(15 gacon)

YucnoBass mocienoBaTeib-
HOCTh. [Ipumepbl 4YHCIOBBIX TMO-
clienoBaTeJbHOCTEH. beckoHed-
HBIE MOCJICI0BATEIIbHOCTH.
ApudmeTrnueckass nporpeccus H
CBOICTBA.

ee ['eomeTpuueckas

nporpeccust. Popmyra o0bweeo
uneHa u cymmvl N Nepevix 4ieHos
apugmemuyeckou u 2eomempu-

yeckoul npoepeccuti. Cxooawascs

ceomempuluecKkas npocpeccusl.

I[IpumeHsiTh WHIEKCHBIE 0003HA-
YeHUs JUIsl 4YJIEHOB IIOCJIEJ0Ba-
tenpHOCTEN. IIpuBOAUTH mpHMe-
pBl 3aJaHus IOCJIEO0BATEIbHO-
cTeit popmysoit n-ro uieHa u pe-
KYPPEHTHOU (POPMYIIOM.

BbIBoAUTH (OPMYIBI N-TO 4jieHA
apumMeTHuecKol Mporpeccuu u
reoMeTpUUeCcKOon POrpeccuu,
CYMMBI TEPBBIX N YJICHOB apu-
METHUYECKOM M TEOMETPUUYECKOMN
IIPOrpeCCUii, pemiaTh 3aJadd C
UCTOJb30BAaHUEM JTHX (HOpMYII.

Jloka3bIiBaTh  XapakTepHCTHYe-




CKO€ CBOMCTBO apu(pMETHUECKOM
U TEOMETPUYECKON IIPOrPECCUM.
Pemiate 3amaun Ha CIOXKHBIE
MPOLEHTHI, UCHOJb3YS MPU HEOO-

XOOUMOCTH KAJIBKYJIATODP.

JjIeMeHTbI KOMOM-
HATOPUKH, CTATH-
CTUKH W TeOpuH
BEPOSITHOCTEH

(13 gacoB)

Tabnuunoe u rpaduyeckoe
MpeJICTaBlIeHue JTaHHBIX, CTOJIO-
gaThle M KpPYTrOBBIC JTUArpaMMBI,
rpaduku, TpUMEHEHHE AUarpaMmm
U rpaduKOB /IS ONHMCAHHS 3aBU-
CUMOCTEW pealbHBbIX BEIUYHH,
W3BJIeUEHUE UH(POPMAIUU U3 Ta0-
rpauKoB.

UL, JAuarpaMMm W

OnucaTenbHble  CTAaTUCTHUECKHE
MOKa3aTeJId YMCIIOBBIX HAOOPOB:
cpenHee apudmernyeckoe, meou-
aHa, HauOoJblllee U HauMEeHbIlee
3HaueHus. Meppl paccenBaHMs:
pa3smax, oucnepcus u
cmaHoapmuoe OmKIOHeHUe.

CnyyaiiHast ©U3MEHYHUBOCTD.
N3MeHuYnBOCTh MpPU HU3MEPEHUSIX.
Pewarowue npasuna. 3axomno-
MEPHOCMU 8 USMEHUUBLIX GeUYU-
Hax.

Cny4aifHbple OIBITHI (IKC-
NIEPUMEHTBHI), JIEMEHTApHbIE CITy-
yaliHple coObITHA (Ucxo0nabl). Be-
POSTHOCTH AJIEMEHTApPHBIX COObI-
THil. COOBITUS B CIy4alHBIX JKC-
MEepUMEHTaX W OJaronpusTCTBY-
IOIME D3JEMEHTapHbIE COOBITHS.

BeposiTHocTH CcitydallHBIX COOBI-

TUi. ONBITBI C PaBHOBO3MOKHBI-

BbinosinuTh nepedop BceX BO3-
MOXXHBIX BapHaHTOB Ui Iepe-
cuéra OOBEKTOB M KOMOWHALIUU.
IIpuMeHsATH MpaBUJIO KOMOWHA-
TOPHOrO yMHOXKeHMs. PacmosHa-
BaTh 33Ja4d Ha BBIYMCIICHUE
4yucia IMEPECTAHOBOK, pa3Melle-
HUW, COYETAaHUU U NIPUMEHSTh CO-
OTBETCTBYIOLIUE (DOPMYJIBI.

BpruncasaTe 4acToTy Ciay4amHO-
ro cooObitus. OueHMBATH BEpO-
ATHOCTb CIIy4ailHOro COOBITHS C
IIOMOILBI0 YaCTOTHI, YCTAHOBJICH-
HOM onbITHBEIM ITyTéM. Haxoaurhb
BEPOSITHOCTh CIIy4alHOTO COOBbI-
THS Ha OCHOBE KJIACCUYECKOIO
OIpeeeHUs BEPOSTHOCTH.
IIpuBoauTH IPUMEPHI TOCTOBEP-

HBIX 1 HEBO3MOKHBIX COOBITUI




MU 3J€MEHTApHBIMU COOBITHIMHU.
Krnaccuyeckue  BepOSTHOCTHBIC
OTIBITHI C CTIOJIh30BAHUEM MOHET,
KyOoukoB. [lpedocmasnenue cobvi-
muti ¢ nomMowwio ouazpamm -
nepa. Ilpomusononodcuvle co-
Ovimus, 0bveouHeHue U nepece-
yenue coovimuil. Ilpasuno cno-
Jcenuss geposmuocmeti. Cryuaii-
Houlll 8v100p. Ilpeocmasnenue sxc-
nepumenma 6 eude oepesa. Hesza-
gucumvle codovimus. Ymuoorcenue
8eposamHocmeli He3a8UCUMbBIX CO-
ovimuil. Ilocnedosamenvhvle He-
3aeucumvie ucnoimanus. Ilpen-
CTaBJICHHE O HE3aBUCHUMBIX COOBI-
TUSX B )KU3HU.

Ilpasuno ymnoorcenus, ne-
pecmaHosKu, Gaxkmopuan ducia.
Couemanusi u 4ucio coyemanui.
@opmyna yucaa couemanu. Tpe-
veonvnux Ilackans. Oneimsl ¢
OONLUUM YUCTIOM PABHOBO3IMOAC-
HbIX  DJIeMEeHMAPHbIX  COObLIMULL.
Buviuucnenue  eposmunocmei 8
ONnbIMax ¢ NpuMeHeHuem KoMOu-
Hamophubvix opmyn. Hcnvimanus
bepnynnu. Yenex u neyoaua. Be-
posamHocmuy  cooblmuil 8 cepuu
ucnoimanuu bepnynnu.

3nakomcmeo co cayuau-
HOIMU GEIUYUHAMU HA NPpUMEpax
KOHEeUYHbIX OUCKDEMHbIX CyYali-

HblX 6€JITUYUH. PacnpedeﬂeHue 6e-




posimuocmei. Mamemamuueckoe
oxcuoanue. Ceolicmea mamema-
muyecko2o oxcuoanus. Ilonsmue
0 3axone Oonvuwux wucen. Hzme-
peHue eeposmuocmel. Ilpumene-
HUe 3aKOHA OOJIbUIUX YUcel 8 CO-
Yuoa02UU, CMpaxosanuu, 6 30pa-
800XpaneHuu, obecneyeHuu 0Oes-
ONACHOCMU HACeNeHUsl 8 YPe36bl-

YQAUHBIX CUMYAYUSIX.

IToBTOpEHUE

(18 yacos)

3agaunm Ha Bce apudme-
THYECKHUe JeiiCTBUS

Pemenne TeKCTOBBIX 3aja4
apudmeTnueckuM criocobom. Uc-
MOJIb30BaHME TAOJIUII, CXEM, Yep-
TEXEH, JPYyruX CpeACTB Ipen-
CTaBJICHUSI TAHHBIX TIPHU PELICHUU
3a/1a4uH.

3agaun  Ha JABHKEHHeE,
padoTy M MOKYNKH

AHanu3 BO3MOXKHBIX CHUTY-
anuii B3aMMHOTO PACTOIOXKEHUS
00BEKTOB MPHU MX IBWKEHUH, CO-
OTHOIIEHUSI OOBHEMOB BBITIOIHSIE-
MBIX pabOT MpH COBMECTHOM pa-
oore.

3agayd Ha 4YacTH, J0JIH,
NMPOIEHTHI

Pemrenne 3amay Ha HaxO0X-
JIEHWE YacTU 4YHUClIa U 4ucia 1o
ero yactu. PemeHuwe 3agady Ha
npoueHTsl U Aonu. [lpumenenue
MPONOPLMY MPU PELICHUH 3a/1a4.

Jlornueckue 3agaun




Pemienue nornueckux 3a-
nad. Pewenue nocuueckux 3aday
¢ nomowywio epagos, mabauy.

OcHOBHbBIE MeETOABI pe-
IIeHUusl  TEeKCTOBBIX  3ajau:
apudmMeTuueckui, anredpaunye-
CKHi, mepedop BapuaHTOB. [lep-
BUYHbBLE NPEOCMABIeHUsL O OPY2UX
Memooax pewieHus 3a0ay (2eo-
Mempuyeckue U epaghuuecxue

Memoovl).

HroroBas koHTpoibHas paborTa.




TemaTHueckoe JJaHUPOBaHHE C YKa3aHHEM YaCOB, 0OTBOAUMBIX HA OCBOCHHE KaK10i TeMbl

(I'eomeTpus)

XapaKkTrepucTUKA OCHOBHBIX BH-

Ne Tema Coaep:xanne TeMbl JAOB AeSITeJIbHOCTH YYALINXCS
n/n (Ha ypoBHe y4eOHbIX JeiicTBHI)
7 kiace
1 | HauyaabHble reo- ['eomerpuueckass  ¢urypa. ®opMyJMpoBaTh ONpeACICHUS
MeTpuyeckue cBe- DopmupoBaHuEe MPEACTABICHUNA O U WLIIIOCTPUPOBATH TOHATUS
AeHUS METanpeIMETHOM TOHATHUM «(u- OTpe3ka, Jiyya; yrjia, MPsSMOro,
(11 gacon) rypa. OCTpPOro, TYIOr0 W Pa3BEPHYTOIO
Touka, nHMHMS, OTPE3OK, YIJOB; BEPTUKAIBHBIX U CMEX-
npsiMasi, JIy4, JJOMaHasl, MJI0CKOCTh,| HBIX YTIJIOB; OMCCEKTPUCHI yTia.
yroi, OuccekTpuca yria u ee/ POpMyJaHpPOBaTH OIPEACICHUS
CBOMCTBa, BHUJbBI YIJOB, MHOTO- MEPHCHAUKYISPHBIX  MPSIMBIX;
YT OJIbHUKH, KPYT. NEePHNEHIUKYISpa U HAKJIOHHOW K
Paccrosgnne Mexay Todka- OpsMOW; CEPEIMHHOIO IEpIICH-
MU. PaccTosiHME OT TOYKHM 0 Nps-| AUKYJspa K OTPE3KY; pacmo3Ha-
MOU. Paccmosnue medxcdy ¢huey- BaTh U W300pazkaTh WX Ha Uyep-
pamu. TeXaxX U PUCYHKAX.
[Tonsitue BenuuuHbl. J{ou-
Ha. M3mepenue nnuHbl. EnuHuUIb]
M3MEpPEeHUsl JJIMHbL. BenuuuHa yr-
na. ['pagycHas mepa yria.
2 | TpeyroibHuUKH TpeyroabHUKH. BeicoTa, ®OopMyJIHPOBATH OINPEACICHUSA
(18 gacoB) MeraHa, OMCCEKTpHca, CpPEaHss| MPSIMOYTOJIbHOTO, OCTPOYTOJib-
JIMHUS TpeyrojbHukKa. PaBHOOEA-| HOrO, TYMOYTOJIBHOTO, PaBHO-

PEHHBIN TPEYTOJbHUK, €r0 CBOW-
CTBAa M MNPU3HAKU. PaBHOCTOPOH-
HUM TPEYroJibHUK. [IpamMoyrosb-
HbII, OCTPOYTOJIbHBIN, TYIOYTOJIb-
Buennue

HbIl  TPEYTOJbHHUKHU.

OeIPEHHOr0, PaBHOCTOPOHHETO
TPEYTOJIbHUKOB; BBICOTHI, MEIH-
aHbl, OMCCEKTPUCHI; PaCHO3HA-
BaTh M M300paaThb UX Ha yep-

TCKaX U pUCYHKaAX.




YrJIbl TpeyrojapbHuka. HepaBeHCTBO
TPEYroJIbHUKA.
CpoiicTBa  paBHBIX  Tpe-
yrosbHUKOB. [Ipu3Haku paBeHCTBa
TPEYrOJbHUKOB.

[Ipsmont yron. Ilepnenau-
KyJsip K npsMou. Hakionnas,
npoekuys. CepeuHHBIN IepneH-
muKynap Kk otpesky. Ceoticmea u
NPUHAKY NEePREeHOUKYIAPHOCIU.
IIponopyuonanvuvie  om-

pesku, nooooue gueyp. [looodnwvie

mpeyeonibHUKU. Ipusnaxu
1n0000OUsL.

B3auMHoe pacnonoxeHue
NpsSIMOMl M OKPYXHOCTH, 08)X|
OKpYIHCHOCMEI.

DopMyIMPOBATH ONPEICICHUE
PaBHBIX TPEYroJIbHUKOB. Dop-
MYJUPOBaTh ¥  JIOKa3bIBaTh
TEOpPEeMBbl O TpPU3HAKaX pPaBEH-
CTBa TPEYTOJIbHUKOB.

Pemartp 3agaum Ha mocTpoeHue
C MOMOIIBIO LUPKYNS W JWHEH-
KU.

HaxoauTh ycioBHs CyIIECTBO-
BaHUs PpEIICHUs, BbIIOIHAT
IIOCTPOCHHE TOYEK, HEOOXOIH-
MBIX JJISi TTIOCTPOEHUSI MCKOMOM
¢burypsl. Jloka3siBaTh, 4TO T0-
CTpO€HHasi (urypa ynoBIETBO-
psAeT yCIOBUAM 3aaadd (ompe-
AeJISITh YUCIIO peIleHUH 3a7aun
IpU Ka)XJI0M BO3MOXHOM BBIOO-
p€ NaHHBIX)

PemaTts 3a7aun Ha MOCTPOCHUE,
JI0Ka3aTeJIbCTBO U BBIYUCIICHUSI.

BLI[[CJ'IHTL B YCJIOBUM 3aaa4du

YCIIOBHE U 3aKIIOYUYCHHUC.

I[MapajaseabHble nps-

Mble (12 gacoB)

[Ipu3Haku u cBoiicTBa Ma-
paJIENbHBIX MPSAMBIX. AK-
cuoma napaunenvHocmu Ee-

koa. Teopema Daneca.

DopMyJIMPOBATH ONPEICTICHUS
MapaJUIENbHBIX NPSIMBIX; YTIJIOB,
oOpa3oBaHHBIX MpHU Mepeceue-
HUM JABYX MapajuiebHbIX Mpsi-
MBIX CEKYIEH; pacrno3HaBaTh
Y U300pakaTh UX Ha YEpPTEKAX
U pucyHkax. MojaeJupoBaTh
YCJIOBHE 3aJa4yd C TMOMOIIBIO
yepTexa WIA PUCYHKA, MPOBO-
JUTh  JIOTIOJHUTCJBbHBIE  IO-

CTpOCHHA B XO0AC PCIOCHHA.

OHI/IpaﬂCB Ha AAaHHBIC YCJIOBUSA




3a/layd, MPOBOAUTH HEOOXOAU-
Mble paccyxaeHus. UHTepnpe-

THPOBATH  ITOJIYYCHHBIN

pe-
3ylbTaT U CONOCTABIATH €r0 C

YCJIOBUEM 33/1auu

CooTHoO1ICHUS

MEXKAY CTOPOHAMM

U yriamu
YroJbHHKA

(19 gacoB)

Tpe-

I'eomeTprueckue mocTpoe-
HUsl JUIS WJUTFOCTPAllUd CBOMCTB
reOMEeTpUYEeCKuX QUryp.

NHCTpyMEHTBI I TTOCTPO-
CHUW: LUPKYJb, JIMHEWKA, YTrOJib-
HUK. [Ipocmetiwue nocmpoenus
YupKynem u JUHEeUKou: nocmpoe-
Hue Ouccekmpucsl yeid, nepnem-
OUKYIAPA K NPSAMOU, Y2ld, PAGHO20,
oanHoMmy,

Ilocmpoenue mpeyzonvHu-
KO8 NO mpem CHMOpPOHAM, O8YM
CMOPOHAM U YelLy MeHcOy HUMU,
CMOpOHe U 08YM NPUNEHCAUSUM K
Hell yenam.

/lenenue ompesxka 6 0aHHOM

OMHOULEHUU.

OO0BSICHAT M WJLIIOCTPHPO-
BaTh HEPABEHCTBO TPEYrOJIbHU-
Ka.

@opMyJIHpPOBATh U I0Ka3bI-
BaThb TEOpPEMbI O CBOWCTBAX U
NMpU3HaKaX  PaBHOOEAPEHHOTO
TPEYroiabHUKA, COOTHOIIECHUSIX

MCXKOY CTOpOHAMH U YIJIaMHU

TPEyrojibHUKAa, CYMME YIJIOB
TPEYroJIbHUKA, BHEIIHEM YIJIE
TpeyronbHuka, HceenoBath

CBOMCTBA TPEYTOJbHHUKA C IIO-
MOILbIO KOMIBIOTEPHBIX IPO-
IPaMM.

PemaTs 3a1aun Ha IOCTPOEHHUE,
JOKA3aTeJIbCTBO U BBIYMCIICHUS.
Beigeasite B ycnoBuu 3a1ayu
ycioBue M 3akirodyeHue. Moae-
JIMPOBATh YCIOBHE 3aJa4u C
MIOMOUIBIO YEPTEKA WIH PUCYH-
Ka, NMPOBOAUTH JIONOJHUTEIb-
HbIE TIOCTPOEHUS B XOJE pelle-
HUSL.

OHI/IpaHCB Ha JaHHBIC




yCIIOBHA 3aJadd, IHIPOBOIMUTH

HEOOXO/MMBIE  PaCCyXJICHUS.
HNuTepnperupoBaTh MOIy4YEH-
HBII pe3yabTaT U COMOCTABIIATH

€T0 C YCJIOBHUCM 3a/1avu.

IloBTOpEeHUE Pemenune 3agau
(10 gacoB)
8 kiace

HeTbIpexyrojabHu- UYerslpexyronbHuku.  [la-| opmyaMpoBaTh ONpeneiIeHUs

KH paiienorpamMmM, pomO, MpsAMO-| MapajienorpaMma, Mps- Mo-

(14 yacos) YTOJIBHUK, KBajpaT, Tpameuus, YyrojibHHKa, KBajapara, pomoa,
paBHOOEIpEeHHAs Tpamenus. Tpaneuuyd, paBHOOEAPEHHOW U
CBoiicTBa 51 IIPU3HAKH| NPSIMOYTOJIbHON Tpalenuu,
napajuiesorpamma, poMb0a,| cpenHel JIMHUYU Tpaneluuy; pac-
NpPsIMOYTOJIbHUKA, KBaJlpaTa. NMO3HABATh U M300pazkaTh UX

OceBas cHMMETpHsI T€0- Ha YEPTEKAX U PUCYHKAX.

MeTpuueckux Guryp. LleHTpans-

HasA CHUMMCTPpHUA TCOMCTPHUYCCKUX

buryp.

®opmMyIMpPOBaTL U A0KAa3bl-
BaTb TEOPEMBI O CBOMCTBAX H
NpHU3HaKax MapajierorpaMmma,
MPSIMOYTOJIbHUKA, KBaJpara,
pomMOa, Tparenuu.
HccaenoBaTs CBONCTBA YETHI-
PEXYTOJIBHUKOB €  ITOMOILBIO
KOMITBIOTEPHBIX MPOTPAMM.
PemaTs 3a1aun Ha OCTpOEHHUE,
J0KA3aTeJIbCTBO U BBHIYUCIICHUS.
MogaenaupoBath YyCIOBUE 3a]a-
Yl C TOMOUIbIO YepTexa WIH
PUCYHKA, MPOBOAUTH JIONOJIHH-
TEJIbHBIE IOCTPOCHHUS B XOJE
peuieHus. BwlaenassTe Ha uep-
TeXe KOH(UTYypaluu, Heo0XOo-

JTUMBIC NIl TIPOBEACHUSI 000C-

HOBAaHUM JIOTMYECKHUX IIIaroB




peuIeHusl.
HNuTepnperupoBaTs MOIYy4YEH-
HBII pe3yJabTaT U CONOCTABIISATH

€Tro C YCJIOBHEM 3aJa4un

ILiomans
(14 gacos)

MHOroyrojapHUK, €ro jJe-
MEHTELI U €ro cBoiicTBa. Pacmo3Ha-
BAHUE HEKOTOPBIX MHOTOYTOJIbHU-

KOB. Bbll’lyk‘.]lble U HeeblnyKibvle

MHO20Y2OJIbHUKU .

MHOT'OYTOJIbHUKH.

[loagaTrne o miomaau rioc-

KOl (Qurypel u ee comcrTBax. 13-

MEpEHHEe IUIOLIAACH.

N3MCPCHUSA TIIOITaau.

[Tonarue mnpeobpazoBaHusl.
[IpencraBieHne O MeTanpeaMeT-

HOM TIOHSITUU «IIPEe0Opa3oBaHUE.

[looobue.

[IpaBuiibHBIE

J 291050500003

@®opmMyIMPOBATL M I0KAa3bI-
BaTh TeopeMy [ludaropa m 06-
PaTHYIO €.

BeiBoauts (Qopmyssl momia-
7eil IpSIMOYTOJIbHUKA, Tapalijie-
jJorpaMma, TpEYyrojJbHUKA U
Tpanemnuu.

HaxoauTs 1UIOmAagL MHOIO-
yroJbHUKa pa3OMeHueM Ha Tpe-
YTOJBHUKH U YETBIPEXYTOJIbHH-
KH.

OO0BSICHATL U WJUIIOCTPUPO-
BaTh OTHOLICHHWE IUIOLIAJICH
MoA00HBIX puryp.

Pemath 3a1aun Ha BEIYUCIIEHUE
TIOUIaIe TPeyrojabHUKOB, 4Ye-
TBIPEXYTOJbHUKOB W  MHOIO-
YroJabHUKOB. Onupasch Ha JlaH-
HBIE YCIIOBHS 33/1a4l, HAXOAUTh
BO3MOKHOCTU TPUMEHEHUS He-
00X0UMBIX (GopMyII, TIpeodpa-
30BbIBaTh (opmynbl. Hcmosn-
30BaTh (GOpMyIbl sl 000CHO-
BaHUS JIOKA3aTEIIbHBIX PACCYXK-
JICHUI B X0JI€ PEILICHUS.
HNuTepnperupoBarh IOJY4YEH-

HBI pe3ylbTaT U COMOCTAB-

JIAATB €ro ¢ yCJIOBHUEM 3aJadn

ITono0OHBIE

TPEYIroJIbHUKH

Onpenenenne MOIOOHBIX Tpe-

YT OJIbHUKOB.

®opmyIUpOBaTH OIpe/eIcHUE

MOJIOOHBIX TPEYTOJIbHUKOB.




(20 gacoB)

[IpuzHaku momoOHs TPEyroJib-
HUKOB. [Ipumenenne nogobus
JI0Ka3aTelbCTBY TEOPEM M pe-
LICHUIO 3a]1a4.
CoOOTHOILIEHUST MEXIy CTOpO-
HAaMH M YTJIaMH TPSMOYTOJIbHO-
r'0 TPEYroJbHUKA.

WHCTpyMeHTHI A u3Mepe-
HUW W MIOCTPOCHUM; U3MEPEHUE U
BBIUKCIICHUE YTJIOB, JUIUH (paccTo-
sHMif), Tutomianei. TpuroHomer-
puueckre (yHKIMA OCTPOTO yIiia
B IPSMOYTOJIbHOM TpPEYTrOJbHUKE

Qyukyuu

mynoco yena. Bpluucnenue 3ie-

Tpuzconomempuueckue

MEHTOB TPEYTOJIbHUKOB C HUCIIOJb-
30BaHUEM  TPUTOHOMETPUUYECKUX
cooTHOIIEHUNA. DOpMYIBI TUIOMIA-
M TpeyrojibHWKa, Mapauielno-
rpaMMa MU €ro 4YacTHBIX BHJIOB,
(bopMynbl IIUHBI OKPYXHOCTH H
rionaau kpyra. CpaBHeHHE U BbI-
yuciieHue Iuiomaaeu. Teopema
[Tudaropa. Teopema cunycos.

Teopema Kocunycos.

®opmMyIMPOBATL U JA0Ka-
3pIBaTh TE€OPEMBI O MPU3HA-
Kax M0J100UsI TPEYrOJIbHUKOB,
Teopemy Daireca.
DopMyJIMPOBATL OIPEICICHUSA
U WUIIOCTPUPOBATh MOHATUS CHU-
Hyca, KOCUHYCa, TAHI'€HCA U KO-
TaHr€HCa OCTPOro yrjia MpsMo-
YTOJIBHOTO TpEyrojibHuKa. Bbl-
BOAMTH (OpMYJbl, BbIpaKaro-
mpe QYHKIUU yriia [OpsMo-
YTOJIBHOTO TPEYroJIbHUKA Yepe3
€ro CTOPOHBI.

DopMyJIMPOBATH OIPEICIICHUS
CHHYyCa, KOCHHYCa, TaHIEHCa,
KoTaHreHca yriaoB ot 0 go 180°.
BeiBoauth (opmyinel, BbIpa-
Katoue (GyHkuuu yriioB ot 0
10 180° uepe3 HyHKIIMH OCTPBIX
yriioB. @DopMyJaupoBaTh U
Pa3bACHATH OCHOBHOE TPHUIO-
HOMETpHUYECKOe TOXkAecTBO. 110
3HAYEHUSIM OJJHOM TPUTOHOMET-
pUYECKOM (QYHKIMM yrjia BbI-
YUCJAATH  3HAYEHUs  JApYrux
TPUTOHOMETPHUUECKUX (YHKIHIA
3TOrO yria.

HccnenoBars CcBOKCTBA
TPEYrojibHUKa C IOMO-

OIbI0  KOMIBIOTEPHBIX
IIporpamM.

Pemrates 3amaun Ha mnoctpoe-
HUE, OKA3aTeJIbCTBO U BBIUHC-

JieHus. Bblaeasitb B YCIIOBHUHU




3a/1a4M YCJIOBHE U 3aKIIFOUCHHE.
MoneaupoBaTh yclIoBUE 3a71a-
YH C TMOMOIIBI0 YEpTEeKa WIH
pUCYHKa, TPOBOAUTH JOMOJ-
HUTEJBHBIC MTOCTPOCHUS B XOJIE
pemienns. Onupasch Ha JaHHBIC
yCJIOBHS 3aJayd, NPOBOIUTH
HEOOXOAUMBIE  PACCYKICHHUS.
HNHTepnpeTHPOBATH IOTYYCH-

HBIN pe3yNbTaT U COMOCTABIATh

€T0 C YCJIOBUCM 3a1a4un

Oxkpy:KHOCTH

(16 gacos)

OKpyXHOCTb,  KpYI, WUX
PJIEMEHTBl U CBOMCTBA; LICHTPAJIb-
Hble W BHHMCaHHbIe yribl. Kaca-
TeIbHAs U CceKyujas K OKPYKHO-
CTU, ux ceoticmea. BrnucaHHbIe U
OTMHMCAHHBIE OKPY)KHOCTH JIsI Tpe-
YTOJIbHUKOB, Yemulpexy201bHUKOS,

NnpasulbHblX MHO20)20JIbHUKOE.

®opmyaMpoBaTh  OIpEaese-
HUSl TIOHSATHH, CBSI3aHHBIX C
OKPY’KHOCTBIO, [IEHTPAIbHOTO U
BIIMCAHHOI'O YIJIOB, CEKYILEH U
KacaTeJbHOM K OKPYKHOCTH,
VIJIOB, CBSI3AHHBIX C OKPY>KHO-
CTBIO.

@®opmyIUpOBaTHL U [0KA3bI-
BaTb TEOPEMbl O BIHCAHHBIX
yrilax, yriaax, CBS3aHHBIX C
OKPY>KHOCTBIO.
DopMyIMPOBATH COOTBET-
CTBUE MEXIY BEJIMYMHOW IIECH-
TPaJbHOIrO YIJIa U JJIMHON TYyT'U
OKPYKHOCTH.

N300paxkaTs, pacno3HaBaThb U
ONUCHIBATH B3aMMHOE PpaCIIO-
JIO)KEHUE MPSIMOM U OKPYXKHO-
CTH.

HccaenoBars CBOMCTBA KOH-
durypanuii,  CBSI3aHHBIX  C
IIOMOLBIO

OKPY’KHOCTBIO, C

KOMIIBIOTCPHBIX MPOrpaMM.




Pemars 3amaun Ha BbIYMCIIE-
HUE€ JIMHEHHBIX BEJIWYHUH, Ipa-
JIyCHOM MEpBI yIIIa.

Pemars 3amaum Ha mocTpoe-
HHE, T0KA3aTEIbCTBO U BbIUHC-
nenusi. MopgeJupoBaTh yCIO-
BHE 3aJla4d C IOMOILBIO YepTe-
)Ka WIM PUCYHKA, NMPOBOIAUTH
JTOTIOJIHUTEJIbHBIE TT0O- CTPOCHUS
B XO0JI¢ pelieHus. BolaeasaTs Ha
yeprexe KOHPUrypauu, Heo0-
XOIMMBIE Uil  TPOBEICHUS
00OCHOBAHMI JIOTMYECKUX Ila-
roB peweHus. Uarepnperupo-
BaTh MOJIYYECHHBIN pe3yJIbTaT U
CONOCTABJIATBL €r0 C YCIOBUEM

3a7a49u

IloBTOpEeHue

(8 gacoB)

Penrenwne 3amau

9 kiaacce

BekTtopsi (8 yacoB)

IlonsiTe BekTOpa, ACUCTBUA
HaJl BEKTOPAMH, UCIOJb30BAaHUE BEK-
TOpOB B (pU3MKe, paznooicenue 6ex-
mopa Ha cocmasaawue, CKaiApHoe

npouseeoenue.

DopMyJaHpOBaATHL  OIpenese-
HUS U WIUTIOCTPUPOBATH TOHS-
THS BEKTOpa, JJIMHBI (MOTYJIs)
BEKTOpa, KOJUIMHEAPHBIX BEK-
TOPOB, PaBHBIX BEKTOPOB.
BbIYHCIATh JTIMHY M KOOPIIU-
HATBI BEKTOPA.

HaxoauTh yroia Mexmay BEKTO-
pammu.

BbInoHATL  Onepanuu  Haj
BEKTOpaMH.

BBINOJTHSATL TIPOEKTHI TO Te-
MaM HCIIOJIb30BAHUS BEKTOPHO-

ro METoJa Ipu PCIICHUMN 3ada4




Ha BBIYHMCIICHUA W JOKa3aTCJIb-

CTBa.

MeTtox koopauHaT

(10 gacos)

OCHOBHbBIC TIOHSATHUS, KOOPOU-
Hamol 6eKMOpa, pacCmMosHUe MeHco))
mouxamu. Koopounamul cepedunvl
ompe3ska. Ypasnenus guzyp.

Ilpumenenue 6exkmopos u Ko-
opOouHam OJisi peueHuss npoCmeuuXx|

ceomempudecCKux 3a0au.

OO0BbSAICHAT, ¥ WILIKOCTPHUPO-
BATh IMOHSTHE JIEKAPTOBOM CH-
CTEMBbI KOOPJIUHAT.

BhiBOAUT, ¥ MCHOJB30BATH
(dbopMyIIBI KOOPJIMHAT CE- Pe-
HBI OTPE3Ka, PACCTOSHUS MEKTY
JIBYMsI TOYKaMU IUIO- CKOCTH,
YpaBHEHHUS MPSMON U OKPYKHO-
CTH.

BbINOJHATL TMPOEKTHI TO Te-
MaM HCIOJb30BaHUS KOOP.IU-
HATHOTO METOJIa TPU PEIICHUU

3aJa4 Ha BBIYUCJICHUA U JOKa3a-

TCJIIbCTBA

CooTHoOIIIeHHE
MEKIY CTOPOHAMM
u

yrjiamm  Tpe-

yroibuuka. Cka-
JISIpHOe  NpOU3Be-
JeHHe  BEKTOPOB

(11 gacos)

CuHyCc, KOCHHYC, TaHI€HC YIJIa.
CoOTHOLIIEHHUST MEX]y CTOpOHaMH
U YIJIlaMU TPEYTroJbHUKA.

CkasiipHOE€ TNPOM3BENECHUE BEKTO-

poB. Pemienue 3agauy.

®opMyJHpPOBATh U AOKa3bI-
BaTh TEOPEMY COOTHOIICHHSIX
MEX]Jy CTOPOHaMU M YIJaMH
TPEyroJIbHUKA.

®opMyIUpPOBATHL OIpe/IeIeHUs
U WUIOCTPUPOBATH  IOHATHUS
CHUHYCa, KOCHHYCA, TaHI€HCa U
KOTaHI'€HCa OCTPOro yria mps-
MOYTOJIbBHOTO  TPEYroJjbHHKA.
BeiBoauth (GopmMynbl, BbBIpa-
xaromue QyHKIUU yria npsMo-
YrOJILHOTO TPEYrojbHHUKA 4Yepe3
€0 CTOPOHBI.

®opMyIUpPOBaTHL ONpPEIEICHUS
CHUHYyCa, KOCHHYCa, TaHI€HCa,
KoTaHreHnca yrioB ot 0 go 180°.
BbiBoaute (opMyibl, BbIpa-

xaromue QyHKIuM yrioB oT 0




10 180° yepe3 GyHKIIMH OCTPBIX
YTJIOB.

@opMyJIUPOBATh U Pa3bic-
HATb OCHOBHOE TPUTOHOMETPH-
yeckoe ToxzaecTtBo. [lo 3Haue-
HUSM OJIHOM TPUIOHOMETpHUYE-
CKOM (YHKUMH yrja BbIYHC-
JATH 3HAYCHUS JAPYTUX TPUTO-
HOMETPUUYECKUX (YHKIIMI ITOTO
yria.

@®opMyJMpoOBaTh U JA0KAa3bl-
BaTh TEOPEMbl CHUHYCOB U KO-
CHUHYCOB.

HaxoauTe yroin Mexay BEKTO-
paMu, CKaJlsipHOE TMPOU3BEJIEC-
HUE BEKTOPOB, (popMyIMpoBaTh
U OOOCHOBBIBATh YTBEP)KIICHUS
O CBOICTBAaX CKAJAPHOrO IPO-
U3BEJCHUS BEKTOPOB; HCIIOJb-
30BaTh CKaJsIpHOE MPOU3BEJIE-
HUE BEKTOPOB TMpU pPEHICHUU

3ajad.

JlInHAa OKpPY:KHO-
CTH ¥ INIOIIAJAb

Kpyra

(12 gacog)

[IpaBuabHBIE MHOTOYTOJIbHUKH.
JlnmuHa OKpYKHOCTH M TUIOIIA/Ib

Kpyra.

Pemenne 3amay.

Pacno3znaBath MHOIOYrOJIbHU-
K4, (popmyaupoBath onpese-
JIEHHE W NMPUBOAUTHL ITPUMEPHI
MHOT'OYTOJIbHUKOB.
@®opMyJHpOBaTh U I0Ka3bI-
BaThb TEOPEMY O CyMME YIJIOB
BBIITYKJIOTO MHOTOYT OJIbHUKA.
HccnexoBath CBOMCTBA MHOIO-
YTOJIbBHUKOB C ITOMOIIBIK) KOM-
MBIOTEPHBIX TPOTPAMM.
@®opMyJMpOBaTh U 0Ka3bI-

BaTh TEOPEMBI O BIIMCAHHOW W




OMHUCAHHON OKPYKHOCTSIX MHO-
rOYTrOJIbHHKA.

OOBACHATHL IIOHATHUS JJIMHBI
OKPYXKHOCTU U IJIOLIAAHN KPYTra;
BBIBOJUTH (POPMYIBI JJISL BBI-
YUCJICHUS JIJTMHBI OKPYKHOCTH U
JUIMHBI JyTH, TUIOMIAA Kpyra u
IJIOIIAIU KPYTOBOT'O CEKTOPA.
PemaTh 3a1aun Ha J10Ka3aTelb-
CTBO U BbluMclieHUs. Mopaean-
poBaTh YCJIOBHE 33Ja4yd C IIO-
MOIIIbIO YepTeXKa WM PUCYHKA,
NPOBOAUTL  JIOMOJHUTENIbHbBIE
MOCTPOEHUSI B XOJI€ PELICHUS.
HNuTepnpeTupoBaTh MOJIYYCH-
HBI pe3ynbTaT U CONMOCTAB-
JIITh €r0 C YCIOBUEM 3a/1a4H.
HccaenoBath cBoiicTBa KOH(DU-
rypamnuii, CBSI3aHHBIX C OKPYXK-
HOCTBIO, C TOMOIIBIO KOMIIbIO-
TEPHBIX MTPOTPAMM.

PemaTs 3a1aun Ha MOCTpPOEHUE,

J0Ka3aTCJIbCTBO U BBIYHNCIICHU .

JBuzkeHus (8 ua-

COB)

OceBast U LIEHTpalibHASI CHM-
METpUS, NOBOPOM U NAPALLEbHbIL
nepenoc. Kombunayuu osudicenuii Ha

NI0CKOCMU U UX CBOUCMEA.

OO0BSACHAT, ¥ WILIKOCTPUPO-
BaThb [IOHATHS pPaBEHCTBA (HU-
ryp, nomobusi. CTpouTh paB-
HBIE 1 CUMMETPHUYHBIE (UTYPHI,
BbINOJIHATH napasuiebHbIN
MIePEHOC U MIOBOPOT.

HccaenoBarbs CBOWMCTBAa JIBH-
JKEHU C IOMOIILI0 KOMIIBIO-
TEPHBIX MTPOTPAMM.

BbINOJHATHL TPOEKTHI IO Te-

MaM TE€OMETPUUYECKHUX Mpeodpa-




30BaHUN HA TUIOCKOCTH.

HauvaabHble cBe-
JIeHHUsI M3 CTepeo-
MeTpUH

(8 yacos)

MHnoezoepannux u e2o snemen-
mol. Haseanus mHo2co2panHukos ¢
PA3HLIM ~ NONOJCEHUEeM U  Koaude-
cmeom epaneti. llepBuuHbIE TMpe-
CTaBJICHHUsI O MHUpaMUje, mapajuierie-
nunesne, npusme, chepe, mape, 1u-
MTUHIpE, KOHYCE, MX DJJIEMEHTax |
MPOCTEMIINX CBOMCTBAX.
[IpencraBnenue o0 oObeMe u

ero cpoiicTBax. M3mepenue oobema.

EqmuHuIBI n13MepeHns: 00BEMOB.

OO0BACHATL, YTO TaKOE MHOTO-

TpaHHUK, €ro TrpaHu, péEopa,

BEPIIMHBI, JHArOHAIM, KaKOH
MHOTOTPaHHUK HAa3bIBAETCS BHI-
MYKJIBIM, MPU3Ma, BBICOTA TMPHU3-
MBI, TapaJJICNICIUIE]], MHPAMU-
na, MWIMHAP, KOHYC, cdepa,
map.

OO0bACHATL, YTO Takoe OOBEM
MHOTOTpaHHUKa, IUIOMIaAb TO-
BEPXHOCTH MHOTOT'PaHHHKA.
HccaenoBaTh CBOMCTBA MHOIO-
rpanHukoB. HaxoauTh 00bEM U
IJIOMIA b TTOBEPXHOCTH MHOTO-
IpaHHHUKA.

YMeTb CTPOUTH U PACIIO3HABATH
MHOTOTPaHHUKH. YMeTh JIOTH-
YEeCKH  MBICJIMTh, OTCTAaWBaTh
CBOIO TOUKY 3PEHUS M BBICTYIIIN-

BaTh MHEHHE JIPYTHX, pabOTaTh B

KOMaHJIe.
006 akcuomax Bosznuknosenue mamemamuxy) Bocnpou3sBoauTb bopmymnu-
IJIAHUMeTPUH Kax Hayku, smansl ee pazeumus. Oc- POBKM ONPEICIECHUN, aKCUOM,
(2 gaca) HOBHble pa3denbl MamemMamury. Bei-| TeopeM; KOHCTPYHPOBATh He-

oarowuecs mamemMamurky U ux 6Kuao
6 pazeumue HayKu.

beckoneunocmos  mmuodcecmaa
npocmulx yucen. Yucia u Onunsl om-
pe3kos. Payuonanvnvie uucna. Ilo-
MpeoHOCMb 8 UPPAYUOHATBHBIX YUC-
nax. [llxona Iughazopa
aneebpvl 8

3apoorcoenue

Heopax apugmemuru. An-Xopezmu.

CJIIOXHBIE OMNpPEACICHUsI Ccamo-
cTositesibHO.  Bocnpou3BoauTs
(GhOpMYITUPOBKH M JI0Ka3aTellb-
CTBa W3YYEHHBIX TEOpPEM, MPO-
BOJINTL HECJIOXXHBIE JIOKa3a-
TEILCTBA CAMOCTOSTEIHLHO, CChI-
JaTbcd B Xoae 00OCHOBAaHUM Ha
ompeJiesieHus], TEOPEMBbI, aKCHO-

MBI.




Poowcoenue 6ykeenHoti cumsonuxu. 11.
®epma, . Buem, P. Jlexapm. Hc-
mopusi  6ONpoca 0  HAXOHCOEHUU
dopmyn  KopHell  aneebpauueckux
VpagHeHull cmeneHel, OONbUUX Ye-
muipex. H. Tapmanws, {owc. Kapoarno,
H.X. Abenw, D. I'anya.

Ilosenenue memooa KoOOpOUu-
Ham, NO380AIOWE20  NEepPesooUumy
eceomempuyeckue 00beKmvl HA A3bIK
aneeopvl.  Ilossnenue  epaguxos
dynxyuti. P. Jexapm, II. Depma.
[Ipumepvl paznuunslx cucmem Koop-
ounam.

3aoaua Jleonapoo Iluzancko-
20 (Pubonayuu) o Kpoaukax, uucid
Qubonauuu. 3adava o waxmamuou
Oocke. Cxooumocmov 2eomempuye-
CKOU npocpeccuu.

Hcmoxu meopuu 6eposmmo-

cmetl. cmpaxogoe 0€eno, Aa3apmmuble
uepvl. Il. ©epma, b.Ilackanw, A.
bepuynnu, A.H.Koamozopos.
Om 3emnedenusi Kk 2eomempuu.
[ughacop u ezo wrkora. @anec, Ap-
xumeo. [Inamon u Apucmomens. Ilo-
cmpoenue npaguiIbHbLIX MHO20Y20.b-
Hukos. Tpuccexkyus yena. Keaopamy-
pa kpyea. Yoeoenue xyoa. Ucmopus
uucia w. 3onomoe ceuenue. «Haua-
nay Esxnuoa. JI Diuinep,
H.U.Jlobauesckuii. Ucmopus nsimozo
nocmynama.

l'eomempus u  ucxyccmeo.




['eomempuueckue 3aKOHOMEPHOCMU
oOKpYIHCAtOWe20 Mupa.

Acmponomusi u 2eomempusl.
Ymo u kax y3namu Anaxcazop, Ipa-
mocgen u Apucmapx o pazmepax
UIynot, 3emau u Connya. Paccmosinus
om 3emau 0o Jlynwr u Coanya. Hsme-
penue paccmosiHus om 3emau 00
Mapca.
Pone  poccuiickux yuenvix 6
pazsumuu mamemamuku: JI. Dunep.
H.U. Jlobauesckuu, I[1.JI.YebOviues,
C. Kosanesckas, A.H. Koamoeopos.

Mamemamuka 6 pazeumuu
Poccuu: Ilemp |, wxona mamemamu-
UeCKUX U HABULAYKUX HAVK, PA3BUMUE
poccutickoco ¢roma, A.H. Kpwviios.
Kocmuueckas npoepamma u M.B.

Kenowiuu.

Hrorosoe mno-
BTOpeHue.  Pe-
HIeHHe 3a/Ja4 10
KYpCy Martema-
THKH 7-9 Kiac-
COB

(9 gacon)

Penrenune 3amau

3HaTh MaTepuasn, U3y4YECHHbBIH B
Kypce MaTeMaTHKH 3a 8 KJ1acc

YMeTb NpUMEHSTH MOJyYE€HHbIE
3HAHUS HA IIPAKTHKE. YMeETh JIO-
TMYECKH MBICIUTh, OTCTAUBATh
CBOIO TOYKY 3PEHMSI U BBICTYLIN-
BaTh MHEHHE JPYrux, paboTaTh B

KOMAaHJIE.
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