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IlosicHuTeILHAS 3aMUCKA

OcHoBHasi 3a/1aya OOy4eHHUs] MaTeMaTHUKE B IIKOJE 3aKJII0YaeTcss B 00ECIEUEHUH IMPOYHOIO W CO3HATEIBHOTO OBJAJCHUS YYAIIUMHUCS CHUCTEMOM
MaTEeMaTHYeCKUX 3HAHUU M YMCHHI, HEOOXOIUMBIX B TOBCEIHEBHOU JKU3HH U TPYIOBOH JNEATEIHHOCTH KAXKIOMY YEJIOBEKY, JOCTATOYHBIX JIS W3 YUCHUS
CMEKHBIX TUCIUIUINH U IPOJIOJDKEHUS 00pa30BaHUS.

Hapsiny ¢ pemreHrneM OCHOBHOM 3a7audl PacIIMPEHHOE W YIIyOJICHHOE M3yYCHHE MATEMATHUKH MpPeyCMAaTPUBaeT (POPMHPOBAHKE Y YYAIIUXCS YCTOWYHUBOTO
WHTEpeca K MPEIMETy, BBISBJICHHE W PA3BHTHE WX MATEMATHUYECKUX CIIOCOOHOCTEH, OpUEHTAIMIO Ha TPO(Eeccuu, CyNICCTBCHHBIM 00pa3oM CBSI3aHHBIC C
MaTEeMAaTHKOM, MOJrOTOBKY K 00yUYEHHIO B BY3e€.

3aHATHA Kypca MPU3BaHbl MIOMOYh YUEHHUKY OCO3HATh CTENEHb CBOETO MHTEpEca K MPEAMETY M OLIEHUTh BO3MOKHOCTH OBJIQJIEHUS UM, C TEM, YTOOBI OH CMOT
cleNaTh CO3HATEIbHBIM BHIOOP B TOJNB3Y JAIbHEHIIEro YriIyOJIEHHOTO MO0 OOBIYHOTO M3y4YeHHUs MareMmaThku. VHTepec M CKIOHHOCTH Y4Yallerocs K
MaTeMaTHKe JOJIKHBI BCEMEPHO MOIKPEIUIATHCA U PA3BUBATHCS. YUalIUecs JOJDKHBI TPUOOPECTH YMEHHUsI peliaTh 3a/1a4u 00Jiee BHICOKON CJI0KHOCTH, TOUYHO U
rPaMOTHO (GOPMYITHPOBATH U3YUYEHHBIE TEOPETUUECKHE MOJIOKEHHS M M3J1araTb COOCTBEHHBIE PACCYKJICHUS MPU PEIICHUH 3a7ad U JOKa3aTelbCTBaX TEOPEM,
MPAaBUJILHO TIOJB30BAThCS MAaTEMAaTHYECKOM TEPMUHOJIOTHEH W CHMBOJIMKOM, TPUMEHSATH pPAIlMOHAIBHBIC TPHUEMBl BBIYUCICHHA W TOXJIECTBEHHBIX
peoOpa3oBaHMii, HCTIOIL30BaTh HAM0O0JIEE YITOTPEOUTENHHBIC SBPUCTUUECKHUE IPUEMBI U T.J1.

Hapsiny ¢ pemmiennemM 0CHOBHOM 3a7aui M3yUEHHSI MaTEMaTUKH, MporpaMMa (GakylIbTaTHBa MpeaycMaTpuBaeT (JOPMHUPOBAHNE Y YUAITUXCS YCTOMUUBOTO
WHTEpeca K TMPEAMETY, BBISBICHHUE U PA3BUTHE MX MATEMAaTHYECKHUX CIMOCOOHOCTEH, OpPHEHTAIMI0 Ha TpodeccHuu, CyIeCTBEHHBIM 00pa3oM CBSI3aHHBIE C
MaTeMaTHKOM, MOArOTOBKY K 00ydeHuto B By3e. JlaHHas nmporpamma ¢akyabTaTUBHOTO Kypca CBOUM COJAEpKaHHEM MOXET IMpUBIIeYb BHUMaHUE ydamuxcs 11
kiaccoB. B 11-oMm kiacce, AeTH HAuMHAIOT YyBCTBOBATh TPEBOXKHOCTH IMEpe] SK3aMEHAMHM, MBITAIOTCS KaK-TO TOTOBUTHCS K HUM, HO CaMOCTOSITEIIBHO
MOBTOPATh M CHUCTEMATU3WPOBATh BECh MaTepual, MpoOWAeHHBIM B 7-11 Kiaccax, HE KaKIOMY BBIIYCKHHKY TOJ cwily. Ha 3aHsATHSIX 3TOTO Kypca €ecTh
BO3MOYHOCTb YCTPAHUTh MPOOEINbI YY4EHHKA 10 TEM WJIM UHBIM TeMaM. Y YeHUK 00Jiee OCO3HAHHO MOJIXOJUT K MaTepuaily, KOTOpbii uzydancs B 7-11 kiaccax,
T.K. y Hero yxke Oojee OoyblION ombplT UM Ooraue Oaraxk 3HaHWI. YYHUTEnhb NOMOTAeT BBISABUTH cjaOble MecTa y4YeHHKAa, OKa3blBaeT IMOMOIIb IpU
CUCTeMAaTH3allMk MaTepuasia, TOTOBUT HPaBUIBHO O(GOPMIIATH SK3aMEeHAllMOHHYI0 paboTy. B menom kypc HaueneHn Ha 0Oojee TiyOOKOE€ paccCMOTpEHUE
OTIIENbHBIX TE€M, MO3TOMY UMeeT Ooublloe 00IeoOpa3oBaTebHOE 3HAYCHHE, CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHHUS, HAMEYAeT U HCI OJIb3YeT
LEJIBIA PST MEKITPEIMETHBIX CBsI3€i (ITpexk ie BCero ¢ (PU3HUKO# U HCTOpHUEii).

[IpenogaBanue QaxyabTaTHBa CTPOUTCS KaK YIIyOJIEHHOE H3Yyu€HHE BOMPOCOB, MPEIyCMOTPEHHBIX MPOrpaMMOil OCHOBHOTO Kypca. YTiyOlieHue
peanusyetcs Ha 0aze oOydeHHs METOJaM U MpUeMaM pelIeHHs MaTeMaTHYeCKHUX 3a/lad, TPeOyIIIUX MPUMEHEHHs] BBHICOKOW JIOTUYECKON W omnepanuoOHHON
KYJIBTYpbI, Pa3BUBAIOIIUX HAYYHO-TEOPETHUECKOE M AJITOPUTMHUECKOE MBILIUICHHE ydyamuxcs. TemaTtuka 3a7ay He BBIXOJUT 32 paMKHU OCHOBHOTO Kypca, HO
YPOBEHb UX TPYAHOCTH — IMOBBIIIECHHBINH, CYIIECTBEHHO NpEBHIMIAIOIMNN 00s3arenbHbld. Oco0oe MecTo 3aHMMAIOT 3a/Jayd, TpeOyrollue MPUMEHEHUs
y4YalIuMHUCs 3HAaHUI B HE3HAKOMOM (HECTaHAAPTHOM) CUTYaIIH.

Oco0as ycTaHoBKa (pakysabTaThBa — IeI€HANIPaBICHHAs TOArOTOBKA pedaT kK HOBo# (opme arrectanuu - EI'D. [Toatomy npenonaBanue ¢gaxynbraTuBa
obecrieunBaeT CUCTEMATH3AINIO 3HAHUHN 1 YCOBEPIICHCTBOBAHUE YMEHUN YUaIINXCs Ha YpOBHE, TPeOyeMOM IpU MPOBEIEHUH TaKOTO YK3aMEHa.



Ileau u 3agaun

PaGouas mporpamma ¢akyIbTaTUBHOTO Kypca 1mo maTematuke «[IpakTukym mo matemaruke» aist 10-11 kiacca paspaboraHa B 1eJIsX:

oOecrieyeHns KOHCTUTYIIMOHHOTO TpaBa rpaxkaaH Poccuiickoit dexepannu Ha MOTyYeHHUE KAUECTBEHHOTO 00IIero oOpa3oBaHus;

CO37aTh YCJIOBHSI JUIsl PACIIMPSHHOTO W YIIIYOJICHHOTO W3y4YCHHs] MaTepuaia, YJOBJICTBOPCHHS IO3HABATEIHHBIX WHTEPECOB U PA3BUTHS
CIIOCOOHOCTEH yJaniuxcsi B COOTBETCTBUU C OCHOBHBIMH TEMaMH Kypca anreOpsl u Havan aHanu3a 10-11 kimaccos.

o0ecrieyeHns JOCTIKEHHUS 00YJalONIUMHUCS PE3YJIbTaTOB O0YYEHHUSI B COOTBETCTBUU C (heIepaIbHBIMHU TOCYAapCTBEHHBIMH 00pa30BaTeIbHBIMU
CTaHJIapPTAMH;

[Ipu peanuzarnuu padoyeil mporpaMMsl GaKyabTaTUBa
PENIArOTCS TAKXKE CIICIYIONINE HeJIH:

dbopMHUpOBaHUE KOMIIETEHTHOH JTUYHOCTH, CITOCOOHOW K )KU3HEACATECIBHOCTH M CAMOOTIPEICIICHUIO B MH(POPMAITMOHHOM O0IIECTBE, SICHO
MPEICTABISAIONICH CBOW MOTCHIIMATBHBIC BO3MOXKHOCTH, PECYPCHI U CIIOCOOBI peann3anui BEIOPAHHOTO KU3HCHHOTO TYyTH.
pa3BHUTHE peOCHKA KaK KOMIIETCHTHOW JUYHOCTH IMyTEeM BKIIFOYEHHUS €r0o B Pa3JIMYHBIC BUJBI [ICHHOCTHON YEIOBEYCCKOM JCATEIBHOCTH:
yueba, MO3HAHUS, KOMMYHHUKANHS, TPOPECCHOHATBHO-TPYI0BOI BBIOOD, JIMYHOCTHOE CaMOPa3BUTHE, ICHHOCTHBIC OPHEHTAIIMH, MTOMCK
CMBICJIOB JKH3HENEATEIBHOCTH.
dbopMupoBaHUE MPECTABICHUNH O MAaTEeMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAyKH, CPEJCTBA MOJCIMPOBAHUS SIBJICHUN U MPOIECCOB, 00
HACSIX U METOIaX MaTeMaTHKHU;
pa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaXEHHs, aJTOPUTMHUYECKON KYJIbTYpbl, KPUTUYHOCTH MBINLJICHUS Ha
ypOBHE, HEOOX0UMOM 711 Oyaymiel mpo(eccnoHanIbHON ACATEIHHOCTH, a TAKXKE TOCICAYIONIeTo 00yUYeHUs B BBICIICH IIKOJIE
OBJIQJICHUE MaTEMaTUYECKUMH 3HAHUSIMH, BJAJCHHE HAy4YHOW TepMHUHOJIOTHEH, 3(P(deKTHBHOE €€ HCIIOJIb30BaHHE, NMPUMEHEHHUE 3HAHUU B
HECTaHJAPTHBIX U IPOOJIEMHBIX CUTYaIIUSX;
MHTEJUICKTYaJIbHOE pa3BUTHE YydYalIuxcs, (OPMHPOBAHHME JIOTHYCCKUX HABBIKOB BBIJICJIICHHS TJIABHOTO, CPAaBHEHHWsS, aHAllM3a, CUHTE3a,
00001IeHMS, CUCTEMaTU3alllK, a0CTparupoBaHuUs.
chopMUpOBaTh HAaBBIKM HCIOJB30BAaHUS HETPATUIIMOHHBIX METOJIOB pEUICHHs 3aJay; pa3BUBATh YMEHHUS CaMOCTOSTEIbHO MPHOOpeTaTh U
MIPUMECHSTH 3HAHUS;
BJIaJICHUE PAIlMOHAIILHBIMU MTpUEMaMU paOb0OThl M HABBIKAMU CAMOKOHTPOJIS;
obecreyeHne rapaHTUPOBAHHOTO Ka4ueCTBa MOJATOTOBKHU BBIMTYCKHUKOB JJIA MOCTYIJICHHUS B BY3 U MPOJOJKEHHST 00pa3oBaHMs, a TaKkkKe K
npodeccuoHaIbHOM AeSTeNbHOCTH, TPEOYIOIIe BRICOKONH MaTEMaTUUYECKON KYJIbTYpHI.;
chopMUpOBaTh y yUYalIMXCs YCTOMUYUBBIN MHTEpEC K MpeaMETy AJs JajbHeHIIeld caMoCTOsSTeNbHOM AeaTeIbHOCTH TIpu noarotoBke Kk EI'D u k
KOHKYPCHBIM 3K3aMeHaM B BY3bI;



3agaum nporpaMmsI:
1. ¢dopMupoBaTh y yyammxcs CO3HATEIbHOE U IPOYHOE OBJIAJCHUE CUCTEMOW MaTeMaTHUECKUX 3HAHUH, YMEHHIA, HABBIKOB;

2. CHUCTeMaTH3WpPOBATh, PACIIUPUTH U YIIIyOUTH 3HAHHS N0 airedpe M HadalaM aHaIM3a; JeTalbHO PACUIMPUTH TEMBI, HEJOCTATOYHO TITyOOKO M3ydaeMble
B IIKOJIBHOM KYpC€ U, KaK IIPaBUJIO, BBI3BIBAIOIINE 3aTPYAHEHUS Y YUAIIUXCS,

3. pa3sBUBAaTh MAaTCMATHUYCCKUC CIIOCOOHOCTU ydqamuxcs,

4. crocoOCTBOBAThH BOBJICUCHUIO ydqamuxcsa B CaMOCTOATCIIbHYIO UCCIICA0BATCIIbCKYIO JCATCIbHOCTD.

HopMaTuBHBbIE IPABOBbIE IOKYMEHThI

Paboyas mporpamma ¢GakympbTaTUBHOTO Kypca pa3paboTaHa Ha OCHOBE:

3akona P® ot 10 uromst 1992 r. Ne 3266-1 «O6 oOpazoBaHum»;

[Ipukaza MunucrepctBa oOpazoBanus PD ot 05 mapra 2004 roma Ne 1089 «O06 yrBepxkacHuH (eaepaqTbHOr0 KOMIOHEHTa TOCYIapCTBEHHBIX
00pa3zoBaTeNbHBIX CTAHIAPTOB HAYAJILHOTO 00IIIET0, OCHOBHOTO OOIIEro U CPeHETo (IMIOJTHOTO) 00pa30BaHUs»;

®denepallbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTIO 00pa3oBaTeNbHOrO CTaHJapTa 0a30BOTr0 ypoBHS 00IIEro oOpa3oBaHMs, YTBEPKIEHHOTO MPHUKA30M
MunoOpa3oBanus U Hayku PO «OO0 yrBepkaeHun (enepasbHOTO KOMIIOHEHTa TOCYJAapCTBEHHBIX CTAaHIAPTOB HAYAJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro H
cpenHero (moaHoro) obmero odbpazoBanusi» oT S Mapta 2004 1. Ne 1089;

[Ipukaza MunucrepctBa obpazoBanus P® ot 09 mapra 2004 roma Ne 1312 «OO6 yrBepxkacHHM (eaepabHOTO0 0a3UCHOTO Y4eOHOTO TUTaHA U
MIPUMEPHBIX y4eOHBIX IIAHOB JUIsl 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepannu, peanu3yonux NporpaMMbl 0011ero 0opazoBaHus»;

npukaza MunucrepctBa oopazoanus u Hayku P® ot 30 aBrycta 2010 r Ne 889 «O BHeceHUHn W3MeHEHUM B defepaabHbIi 0a3UCHBIN yUeOHBIN TUIaH U
IpUMepHbIe yueOHbIe TUTaHbI U 00pa3oBaTenbHbIX yupexkaeHuil Poccuiickoit denepanuu, peanusyonmx nporpaMmbl 001Iero 00pa3oBaHus, YTBEPKICHHbBIE
npuka3zoM MuHnucrepcTBa o0pazoBanus U Hayku P® ot 9 mapra 2004 r Ne 1312 «O6 yTBepxacHNHN (eaepabHOr0 0a3MCHOTO Y4eOHOIO MIaHa W PUMEPHBIX
y4eOHBIX IJIaHOB JJIsl 00pa30BaTeNbHbIX yupexaeHud Poccuiickoii @enepaliny, peain3youux NporpaMMbl 00IIET0 00pa30BaHUI»;

npukaza MuHuctepctBa oOpazoBanus u Hayku P®D ot 27 mekabpst 2011 r. Ne 2885 «O0 yrBepkaeHuu ¢enepaibHbIX NepeyHer y4eOHUKOB,
PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) K MCIOJIb30BAHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTEIbHBIX YUPEKICHUSAX, PEAM3yIOIUX 00pa3oBaTeilbHbIC
pOrpaMMbl 00IIero 00pa30BaHuUs U MMEIOIIUX TOCYIapCTBEHHYIO akkpeauTanuio, Ha 2014/2016 yueOHbIil To1»;

npukaza MunucrepctBa obpaszoBanusi u Hayku P® ot 31.01.2012r. Ne69 «O BHecenuu m3MeHeHUil B (efepanbHbIi KOMIOHEHT rOCYAapCTBEHHBIX
CTaHJIaPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEero M cpeaHero (MoiaHoro) obiiero oOpa3zoBaHus, YTBEPKAEHHBIA MpuKa3oM MUHHUCTEpCTBAa 00 pa3oBaHUs
P® ot 05 mapra 2004 r. Ne1089»;

MecTto npeaMera B dheaepajLHOM 0a3MCHOM VYCOHOM IJIAHEe

Copnepxanue mporpamMMbl (pakylbTaTHBa pa3padOTaHO Ha OCHOBE 0053aTENbHOTO MUHUMYMa COJIEPXKaHHMsI OCHOBHBIX OOPa30BaTENIbHBIX MPOrpamM:
cpeaHero (MoHoro) od1ero o0pa3oBaHus, yriyOIEHHOTO H3Y4eHUs MaTeMAaTUKHY, a TAaKXkKe IMPOrpaMMbl MPO(YUIBHOTO 00yUeHHsL.



[Iporpamma QakynbTaTUBHOTO Kypca IO MaTeMaTHUKE SBIISETCS IIKOJIbHON BapUaTHBHOM COCTABIIIONICH MAaTeMaTH4ecKoro oOpa3oBaHUS s
yUaIKuXcsl, UMEIOMINUX CKIOHHOCTU K MPEIMETY U KENAIoIIUX MOTOJIHUTh 0a30BbIe 3HAHHS C IENIbI0 TOCTYIUIeHUs! B By3bl. Oco0oe 3HaueHHe MpU U3Yy4YCHUU
CIELKypca OTBOAMTCS YCBOCHHIO METOJOB pEIICHHs 3a/]ay, CBSI3aHHBIX C HCcIeloBaHMEM (YHKUIWH, MaTeMaTHYECKUM MOJIEIHPOBAHUEM IIPOIIECCOB
MOJINTEXHUYECKOTO U MPUKIATHOTO Xapakrepa. Ocoboe MecTo yaenseTcs peleHHIo HeCTaHIapTHBIX 3a1a4 u 3a1a4d ypoBHsa C nemoBepcuii EI'D.

B mporpamme momuepkuBaercsi oco0asi posib aKTUBU3AIUH TIpoliecca 0OydeHUs TMPU OBJIAZCHUN MaTepHaioM (hakyabTaTHBa, KOTOpas OJDKHA OBITH
o0ecrieyeHa MCIOIB30BAHUEM IPOOJIEMHOTO HM3JIOKEHHS MaTepuana, Mmojadeil mMarepuala KpYIMHBIMH OJIOKaMH, HCIIOJIb30BaHHUEM OIIOPHBIX KOHCIIEKTOB,
IIPUMEHEHUEM KOMIBIOTEPHBIX TEXHOJIOTH.

JlanHas mporpamma HamOoJjee TONHO (OPMHUPYET Yy y4allUXCs 3HAHWA M yMEHHs 1O MaTeMaThKe, TI03BOJIIET paboTaTh C JOMOJHHUTEIHHBIM
MaTepuaJoM. YUHUT Y4YallUXCsi CaMOCTOSITENIbHO JOOBbIBaThb  3HAHMS, CBOOOJHO BBICKA3bIBaThb CBOM MBICIH, OTCTaWBaTh TOYKY 3peHHUs; (HOPMHUPYET
MIpe/ICTaBICHNE O MAaTeMAaTHUKe KaK YHUBEPCAIbHOM SI3bIKE HayKH, CPEJICTBA MOJIEIUPOBAHUS IBICHUN U IPOILECCOB, 00 UAEAX U METOJAaX MAaTEMaTUKHU.

HNudopmannsi 0 BHECEHHBIX U3MEHEHUSIX

B mpumepnyro mporpammy mpu paspaboTke pabodeil mporpamMMbl ObUIM BHECEHBI CIICAYIOIIHE HM3MEHEHHUsl: OTOOpaHbI TEMBI JUIsl TMOBTOPEHUS U
YTIIyOJIGHHOTO M3YYeHHUSI B paMKax MOAroToBKH K EI'D, BKIIIOUEHBI TeMBI MOBBIIIEHHOTO YPOBHS OOYYEHHS, a TaK K€ COCTABJICHO IUIAHUPOBAHUE C PACUETOM
KOJIMYECTBA YacOB IT0 TEMaM.

Kypc cmocoGctByeT popMuUpOBaHUIO MHUPOBO33PEHUECKOM, TPAXKJAHCKON MO3UIIMI YUJalIUXCs, paCIIUPSAET UX MPEACTaBICHUE O MAaTEMaTHUKE
KaK YHUBEPCAITbLHOM S3bIKE HAYKH, CPEJACTBA MOJCIUPOBAHUS SIBJICHUM U MPOIECCOB, 00 UIESIX U METOIaX MaTEMAaTUKH, TOMOTAET HHTEIJICKTY allbHOMY
U OOMIIEKYJIbTYPHOMY pa3BUTHIO IMIKOJHHHKOB. Kypc oOmamaer OOJbIIMM IO3HABATEIbLHBIM, HPAaBCTBEHHBIM M BOCIHUTATEIbHBIM 3HaueHHeM. OH
MPU3BaH CIIOCOOCTBOBATH PEIICHUIO CICAYIONMIMX OOMIEKYIbTYPHBIX 3a4a4:

1) oBnajeHne CUCTEMOM 3HAHUM TTO0 MATEMaTHKE;

2) popmMupoBaHHE JTOTUYECKOTO MBIIIICHHUS;

3) pa3BHUTHE MO3HABATEIBHOTO HHTEPECA K MPEAMETY;

4) MOHMMaHUE 3HAYMMOCTH MAaTEMaTUKH IS HAyYHO-TEXHUYECKOTO MpPOTpecca, OTHOIICHWS K MaTeMaTHKE KaK K 4acTH OOIIedeoBeUYeCKOn
KYJIbTYpBI;

5) BOOpyXEHHE ydalluXCs CIeNUaTIbHBIMU U 00LIey4eOHBIMU YMEHUSAMHU, MMO3BOJISIONIMMH UM CAMOCTOSITENIBHO A0OBIBaThH HH(GOPMALIHIO.

HNudopmanms 0 KoJau4yecTBe VIYeOHLIX YaCOB

Hpez[MeT pealn3yeTCa B y‘Ie6HOM IJIaHC IIKOJIbI HCXOOs U3 d)eﬂepaanoro 0a3MCHOTO yqe6Horo Iia"Ha ajid 06L[ICO6pa3OBaTeJ'IBHBIX yqpen(neHI/Iﬁ
Poccuiickoit q)enepaulxm, KOTOpBIﬁ OTBOJUT HA U3YUCHHUC ITIPCAMETA: KOJIMICCTBO YaCOB 34 21"0,[[8. - 68 4aCoOB, lyacs HCOCIIIO.

@D opMbl OPraHu3alnyu 00Pa30BaATEIbLHOI0 MPOLECCA; TEXHOJIOTHH 00YIeHUs

OcHoBHO# (hopMoOii opranuzanun oopa3zoBareiabHOTO mpouecca npu ooydenun B 10-11 kmaccax siasiercst (akyabTaTUBHOE 3aHATHE. OTH 3aHATHUS: JIEKLUS,
CeMMHap, MPAKTUKYM, KOH(pEepeHIIHsl, pakThuyeckas padota. B xoe nuzyueHus npoBoAsITCs KpaTKue TEOPETUYECKHE OMPOCHl MO 3HAHUIO (POPMYIT U OCHOBHBIX



noHATUH. Mcnonp3yercss mpuHIUI OecTIpepbIBHOTO TOBTOPEHUS, YTO YIIy4YIIaeT MPOLECcC 3allOMHUHAHUS U pa3BUBaeT MOTPEOHOCTH B TBOpUYecTBE. B x01e Kypca
ydqamuMmces npempIaratorCsa pasjim4yHoOro THIIA CJIOXHOCTHU 3alaydu. I[JISI MpE3CHTalM CBOUX TBOPYCCKHUX IIPOCKTOB 06y‘-IaIOIJ_II/ICC$I MOTYT HCIOJIb30BaTh
JOMAIIHUE KOMITBIOTEPHI UM KOMIBIOTEPH! KaOUHETa HH(POPMATHUKH.

Jnst peanuzauuu paboueit mporpammbl B 10-11 kiacce UCMONB3YIOTCS CIEAYIONIME TEXHOJOTHMM: TexHojorus mnpobiemuoro oOyuenus, WUKT,
TEXHOJIOTHUS Pa3BUBAIOLIETO 00YyYCHHUS, TEXHOJIOTHH JTHYHOCTHO-OPUEHTUPOBAHHOTO O0ydeHUSI.

MexaHU3MbI (]_)ODMI/IDOBaHI/IH KJI0YEBbIX KOMIIETEHINIi 00VUAIONINXCS

OcHOBHbIE MEXaHM3Mbl (OPMHUPOBAHUS KIIIOUEBBIX KOMIETEHLUUH OOYydYarolIMXCs: pElIeHHuEe TECTOB, caMmoCTosTeNnbHas palboTa, paboTa B MaJbIX
rpymnmnax, MoJIeIupoBaHue, padoTa ¢ TabIUI[aMH, BHIIIOJHEHUE UCCIIEI0BATENbCKUX, TPOOIEMHBIX 3aJaHUI, CAMOCTOSITENIbHBIX U KOHTPOJIBHBIX pPadoT.

OxknaaeMblie pe3viibTaTbl:

Ha ocHoBe nocTaBieHHbBIX 3a/1a4 NPEANoaaraeTcs 10CTHYb CIeIyIOIUX pPe3ylIbTaToB:

1. HpI/IBeCTI/I yJamuxcsa K IOHMMAaHUIO TOI0, YTO YCIIEX 3aBUCUT OT CIIOCOOHOCTH MOHUMATE I_[I/ICprI, BE€CTHU paCyCThI, JJId YE€TO H€06XO)II/IMO n3ydarb
CrelHalbHble MATEMAaTUYECKHE METO/IbI.

2.YMeTh aHaIu3UpOBaTh CUTYAIMIO U JEJIaTh JOTMYECKH KOPPEKTHBIE BBIBOJIBI B IPUMEpax, Iie HyX HO ydectb OJ13.

3. ChopmupoBaTh y yyaluxcsi HaBbIKH pEIIeHHs] SK3aMEHAIIMOHHBIX 3a/a4.

4. JlocThyb MOBBIIIECHUS YPOBHS CAMOCTOSITENIFHOCTH y4allluXcs pu paboTe ¢ yueOHBIM MaTepuaaoM, yMEHUsI 000CHOBBIBATH CBOIO TOUKY 3PEHUS .



YuedHo - TemaTH4eckmii nJ1aH gpakyabTaTuBa «IIpakTHKYM 10 MaTeMaTHKe»

Ne /it HanmenoBanue pa3nenos u tem KonnuecTBo yacos KoHTposbHbIE MEpOTIPUSTHS
1 [TpeoOpa3oBaHre TPUTOHOMETPHYECKUX BBIPAKECHUH. 6 Tect — 1y
2 PenreHne TpUroHOMETpUYECKUX YPABHEHUN M HEPABEHCTB. 10 Tect — 14
3 [Tpeobpa3oBaHre paMOHANBHBIX M HPPAIIHOHAIBHBIX BBIPAKECHUN 4 Tect — 14
4 Pemrenne TeKCTOBBIX 3a7a4 12 Tect — 14
5 DneMeHTbl KOMOMHATOPUKH 4

6 [Tnanumerpus 7 Tect — 1u
7 DyHKIMU U TpaduKu 3 Tect — 1y
8 [TpeobpazoBanue orapuPMUIECKUX BBIPAKECHUH. 3 Tect — 1u
9 MeTo bl ¥ TpHEMBI peleHus areOpanyecKux ypaBHEHUI U HEPABEHCTB 9 Tect — 14
10 CrepeoMeTpust 7 Tect — 14
8 Pemenue 3aga4 no BceMy Kypcy. MTOTOBBIN KOHTPOJIb 3 Tect — 19




COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

Tema 1. IlpeoOpa3oBaHne TPHTOHOMETPHYECKHX BhIPAKEHMIA. (6 qac.)

W3ydeHne 3Toi TeMBI ITPEAIoIaraeT yriryoJIeHHOE M pacCIIMPEHHOE U3ydeHHUE IMKOJIBHOTO Kypca. Ocoboe BHUMaHUE yaeIsIeTcs apKPyHKITHAM,
pemeHuro 3a1aHuii ¢ HUMU. COOTHOIIIEHUS MEX/Ty TPUTOHOMETPHUECKUMHE (DYHKIIUSAMHU OJTHOTO UTOTO K€ apryMeHTa. GopMyIibl KpaTHBIX apTyMEHTOB.
OOpatHbie TpUrOHOMETpHYECKHE (DYHKIINHU, MX CBOMCTBA U TPAQUKH. YTPOIICHHE TPUTOHOMETPUIECKUX BBIPAKCHUN. YIIPOIIEHNE TPUTOHOMETPHUECKIX
BBIPKCHUH, CO/IepKAIUX 00paTHBIE TpUTOHOMETpruYeckre GyHKIUH. DopMyIbl, CBA3BIBAIONINE OOPATHBIE TPUTOHOMETPUYECKHE (DYHKIINH.

Memoovl 0byuenus: nekyus, oOviACHeHUe, GLINOIHEHUE MPEHUPOBOUHBIX YRPANCHEHUIL.

Dopmbl KOHMPOIA. NPOBEPKA 3A0aY OISl CAMOCMOAMENLHO2O0 PeuleHUsl;, mecmoeads paboma.

Tema 2. PelieHye TPUTOHOMETPHYECKHX YpaBHeHni. (10 yac.)

N3yuenne 3Toil TEeMBI TpeAnojaraeT yriiyOJIeHHOE€ W PACIIMPEHHOE W3YYeHHE IIKOJIBHOTO Kypca. PerieHne TPUTOHOMETPUYECKHUX YPaBHEHUM C
BBIOOPKOM OTBeTa. Perienne TpuroHoMeTpuIecKnX ypaBHEHUH, COIepKaIIMX MOIYIb U TTapaMeTp

CucteMaTu3upyrOTCsl CIMOCOOBI PEIICHHs] TPUTOHOMETPHUUYECKHX ypaBHEeHHWU. (Oco00e BHUMaHUE YAENSAETCS TOXIECTBEHHBIM MPEO0Opa30BaAHUM,
MPUBOJUMBIM K Pa3IUYHBIM BHJAM TPUTOHOMETPHUYECKUX YpPaBHEHUH, PEIICHUIO YpaBHEHUW M HEPaBEHCTB, KOTOPHIE mpemiararoTcs B Tectax EI'D. Otbop
KOpHEH, MPUHAUISKAINIUX TPOMEKYTKY, CpaBHEHHE KOpHeH. CrocoObl pelieHrs TPUTOHOMETPUYECKUX ypaBHEHHH (yHUBEpCalbHash TPUTOHOMETpPHUYECKAs
[I0JICTAHOBKA, BBEJICHHE BCITIOMOTaTEIILHOTO yIJIa, IOHMKEHHE CTCIIEHU | I . )

Memoowvl 0byuenus: nekyus, 00vsACHeHUe, BbINOJIHEHUE MPEHUPOBOYHBIX YAPANCHEHUI.

dopma KOHTPOJISI: TIPOBEPKA 3a/1a4 JJISI CAMOCTOSATEIIHHOTO PEIIEeHHUs, TeCTOBast padoTa.

Tema 3. IIpeoOpasoBaHue PpANMOHAJLHBIX M MPPAIHOHAJLHLIX BhIpaskeHui (4 gac.

CBo¥iCTBa CTENIEHU C IIEJIBIM TTOKa3areseM. Pa3noxenne MHorowieHa Ha MHOxuTenu. Cokpamenne npoou. Teopema be3zy. Cymma u pa3HOCTB Jip 00€H.
[IpousBenenue u yactHoe apodeit. [IpeoOpazoBanue MpparMoHaTbHBIX BRIPKECHUIA.

Memoowt 0byuenus: nekyus, 00vsiCHeHuUe, 8bINOJIHEHUE MPEHUPOBOYUHBIX YNPANCHEHULL.

Dopmbl KOHMPOTIA: NPOBEPKA 3A0aY O CAMOCMOAMENbHO20 PeuleHUs; Mmecmosds paboma.

Tema 4. Pemienue tectoBbIx 3a1a4 (12 yac)

TexcToBbIe 3a1a4l U TEXHUKA UX peuIiCHus. 38.)13.‘11/1 Ha IBUKCHUC. 38.,[[8.‘11/1 Ha IPOUCHTHI. 3az[aq1/1 Ha CIJIaBbl, CMC€CH, PACTBOPHI. 321,[[21‘-11/1 Ha pa60Ty.
32[,[[21‘{1/1 Ha IIPpOrpeCcCuu. 3azlaq1/1 C SKOHOMHUYCCKUM COACPKAHUCM.

Memoovl 0byuenusa: nekyus, oOvACHeHUe, LINOIHEHUE MPEHUPOBOUHBIX YNPANCHEHUIL.
Dopma KOHMPOAA. NPOBEPKA 3A0ay 01 CAMOCMOSAMENbHO20 PeUeHUs, mecmosas paboma



Tema 5. D1eMeHTLI KOMOMHATOPUKH (4 yac).

PaccmaTtpuBaroTcsi ciieqyronue BOMPOCHI: MEPECTAHOBKH, pa3MEIIEHUs, coueTanus, OMHOM HBIOTOHA, CBOICTBAa OMHOMHHAIBHBIX KOA(D(MHUIIUECHTOB.
Coenunenus ¢ noBtopeHusmH. Pa3zmemnenus ¢ moBtopenusmu. [lepectaHoBku ¢ moBTopeHusMH. CoueTaHUs C TMOBTOPEHUSMH. 3HAKOMCTBO C METOOM
MaTeMaTH4YeCKOW UHTYKIUH.

Memoowi 0byuenus: nekyus, 00viCHeHue, 8bINOJIHEHUE MPEHUPOBOYHBIX YRPAICHEHULL.

Dopma KOHMPOA: NPOBEPKA 3a0ay Ol CAMOCMOSIMENbHO20 PEULeHUSL. .

Tema 6. Pentenue miaanuMerpuyeckux 3agau (7 yac).

[Tono6ue TtpeyronpHUKOB. CBOMCTBA MeIuaH U OHCCEKTPUC, BBICOT TPEYroJbHUKOB. DOPMYIIBI ISl BBIUMCICHUS MEAMAaH M OHMCCEKTPUC, BBICOT
TpeyrojJpHUKOB. CBOMCTBA KacaTelbHBIX, XOpJ, ceKymuX. [[puMeHeHne TPUTOHOMETPUU K pEIIEHUI0 TeOMETPUYECKUX 3aj]ad. BriucaHHble, onMcaHHbIE
MHOTOYTOJIbHUKU. Paznuunbie GopMysbl BHIYUCICHUS TUIOIAAN TPEYroJbHUKA, YeThlpexyroibHuka. Teopema Munenas. Teopema UeBbl.

Memoowi 0byuenus: nekyus, 00vACHeHUe, 8bINOIHEHUE MPEHUPOBOYHBLX YNPAHCHEHUI.

Dopma KOHMPOA: NPOBEPKA 3a40ay O CAMOCMOAMENbHO20 PeuleHUs, Mmecmosds paboma.

Tema 7. ®yukuuu u rpadpuku (3 yac).

I'paduku B3auMHO — 00paTHBIX PYHKIUH, APOOHO-parmoHaNbHas (QYHKIHS, Tpa@uKd 0OpaTHBIX TPUTOHOMETpHYECKUX (pyHKIM. DYyHKITNH,
cojaepxariue 3Hak Moy, Kycounsie pynkmuu. [Ipumenenne BTopoii Mpou3BOAHON K HCCleoBaHUI0 (PyHKIMI. M3ydeHne BepTUKAIbHBIX, TOPU30HTATHHBIX
HAKJIOHHBIX acuMNTOT. M3yueHnue noseneHus: (GyHKIUU B OKPECTHOCTH OCOOBIX TOYECK.

Memoowt 0byuenus: nekyus, 00vsACHeHuUe, 8bINOJHEHUE MPEHUPOBOUHBIX YNPANCHEHUII.
Dopma KOHMPOA: NPOBEPKA 3a0ay O CAMOCMOAMENbHO20 PeuleHUs, mecmosds paboma.

Tema 8. [IpeoOpa3oBanue NOKA3aTEIbLHbIX U JOrapudmMuuecknx BbipaxkeHuii (3 yac).

CpoiicTBa CTENEeHH ¢ pallMOHABHBIM MokaszareseM. Jlorapudm. CoiictBa gorapudmon. Paznuunbie hopMyiibl, UCIIOIb3yEMBbIE MIPH MPeoOpa3oBaHUH
BBIpaKEHUH ¢ norapudmamu, He U3ydaemble B Kypce 001eo0pa3oBaTenbHoii mporpaMmel. [IpeoOpazoBanus gorapuMuyecKux BoIpaKEHUH.

Memoowt 0byuenus: nekyus, 00viCHeHuUe, 8bINOJIHEHUE MPEHUPOBOYUHBIX YNPANCHEHULL.

Dopma KOHMPOA: NPOBEPKA 3a0ay O CAMOCMOSIMENbHO20 PeLleHUs, mecmosds paboma.

Tema 9. MeToabl 1 NPHEMbBI PeIICHUS AJre0panyecKuX YypaBHEeHU M HepaBeHCTB (9 yac)

Bo Bpems usyuenus oOpamraercs ocoboe BHUMaHKUE Ha CUCTEMAaTH3alMI0 CIIOCOOO0B pelIeHus] ypaBHEHHIA: pa3iiosKeHHe Ha MHOYKUT €JTH, BBEJICHHE HOBOM
nepeMeHHOH, rpadudyeckuii crocod, CBeACHNE K KBaIpaTHOMY, METO]I CIBUTa, METOJ1 HEollpeIesIeHHbIX kKod(duumentoB, meron I'aycca, ypaBHEHHS €
Moj1yjieM, Bo3BpaTHble ypaBHeHus. [loapoOHo o0o0maercs marepuan : «mecto» O/13 npu perieHnH ypaBHEHUN U HEpaBEHCTB pacuIMpeHue 001acTu



OTIpeieNIeHus, YMHOKCHUE Ha BRIPAXKEHUE C TIEPEMEHHOM, IPUMEHEHNE HEMOHOTOHHON (DYHKIIMH, OTKYJa OepyTcs MOCTOPOHHKE KOPHH ypaBHEHHA. Pemenue
BCEX THIIOB HEPABEHCTB C MCIIOJIb30BAaHHEM MOHSATHH «CHCTEMa» U «COBOKYIMHOCTBY. PelieHne nokas3aTesbHbIX U JOrapu(pMHUECKIX YPAaBHEHU HEPABEHCTB,
CoJIeprKalluX apaMeTp U aOCOJIIOTHYIO BETUUHHY.

Memoowl 0byuenus: nekyus, 00viCHeHue, 8bINOJIHEHUE MPEHUPOBOYHBIX YNPAICHEHULL.

Dopma KOHMPOAA. NPOBEPKA 3A0aY Ol CAMOCMOAMENbHO20 PEUeHUsl, mecmosas paboma.

Tema 10. Ctepeomerpus (7 4yac).

[Ipu u3ydeHun 3Toil TEMbI IpeAYCMAaTPUBAETCS PACCMOTPETh PA3IMYHBIE CLIOCOOBI TOCTPOEHUS CEUEHUH, pellIeHne 3aja4 Ha KOMOUHALINIO
CTEpEOMETPUYECKHUX TEJI, 33]1a4 BCTYMUTEIbHBIX 3K3aMEHOB. Y JIeNIIeTCsl BHUMaHUE METOy KOOPJMHAT, IPOEKTUPOBAHUIO HA TUNIOCKOCTh. YTOJI MEXIY
IBYyMsI MpsMBIMU. PaccTossHue OT TOYkKM A0 HpsMOW. PaccTosHMe OT TOYKM A0 TMJIOCKOCTH. YpaBHeHHe IuiockocTH. [locTpoenue ceuenunii
MTOMOIIBIO CIIEJIOB. YTOJ MEXAY JBYMsI IUIOCKOCTSIMHU. YTOJ MEXAY MNpsSMOM M IJIOCKOCTBIO. YTOJI MEXIy CKpelrBaromumucs npsameiMu. Chepa u
BIIMCAaHHBIE U ONMHMCAHHbIE MHOTOTpaHHUKU. KOoMOUHAIIMN reoOMeTpUYeCKUX Tell.

Memoovl 0byuenusa: nekyus, oOvACHEHUe, GLINOIHEHUE MPEHUPOBOUHBIX YNPANCHEHU.

Dopma KOHMPOA. NPOGEPKA 3a0ay Ol CAMOCMOAMENbHO20 PEuleHUs, mecmoeas paboma.

Tema 11. Penienue 3a1a4 mo scemy kypcy. UToroBblii KOHTPOJbL (3 yac)

Pemenue 3aganuii ¢ MoysieM. Penienne 3ajaHuii ¢ mapameTpom.
Memoowvl 0byuenus: nekyus, 00vsACHeHUe, BbINOJIHEHUE MPEHUPOBOYHBIX YAPANCHEHUIL.
Dopma KOHMPOJIA: NPOBEPKA 3a0ay OJisl CAMOCMOSAMENbHO20 PeuleHUs, mecmosas paboma.



KanenaapHo-TemaTnuyeckoe NJIaHMPOBaHUe Kypca (GakyabTaTHBA

Jlara Koa Tun Buanl n
TpeboBaHus K yPOBHIO OATOTOBKH
Ne | [Inan | dakr -BO ypoKa (popmbl
HaumeHoBaHue pa3jiejioB U TeM odyyawmmxes
n/n yac KOHTPOJIS
OB
1. IIpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIpa:xKkennii. O0paTHbIe TPUrOHOMeTpUUeckHe GpyHKIUH (6)

11 [ToBTOpEeHUe OCHOBHBIX 1 Komb6un N3ydeHne 53TOM TEMbI MPEANoJaract N
TPUTOHOMETPHUYECKIX bopmyu, UPOBaHH | yIIIyOJIEHHOE W PAaCHIMpEHHOE  HU3y4YCHHE
M3Y4EHHBIX B Kypce 9,10 knacca. bIif ypOK | mKonbHOTO  Kypca. Ocoboe  BHMMaHue onpoc

1.2 @opmyibl  NpUBEACHUS,  (QOPMYIIbI 1 KomOun | ynensercss apk(QyHKUUSAM, PELICHUIO 3aJaHUN
MTOJIOBHHHBIX VIJIOB, bopmyIel UPOBaHH | BCTYHNUTEIbHBIX OK3AMEHOB € HUMH. | .
TTOHWKCHUS CTETICHH " 179 bl ypok | PaccmarpuBarorces TOKJICCTBEHHBIE
WCTIONI30BaHUE ISl TIPEOOpa3OBaHMUS npeoOpa3oBaHus TPUTOHOMETPHUYECKIX onpoc
TPUTOHOMETPUYECKUX BBIPAKEHU. BBIPAKEHUM.

1.3 Pemenue ynpaxxHeHuil Ha IpUMEHEHUE 1 KomM6un JIOJKHBI YyMETE BBINOJIHATL pa3inndHble | [IpoBepka
TPUTOHOMETPHUUECKUX  OpMYyT K VpOBaHH | MPeoOpa3’oBaHMs BBIPAKCHHMH, COJAEPIKAIIUX | 3a1a4 U1
npeoOpasoBaHUIO BEIPAKEHHI BIll ypOK | OOpaTHBIC TPHTOHOMETPUYECKUE (PYHKIIUH. CaMoOCT.

per.

14. Ob6paTtHble TPUTOHOMETPUYECKHE 1 Komo.

GhyHKINH. YPOK

1.5. Pewrenne YIpaKHEHUH Ha 1 3HAHUI Pemenue
peobpa3oBaHue u HaXOXKJEeHUe .

o . 3aJaHu’
3Ha4eHUH BBIPAXKEHUH, coJepxKalux
oOpaTtHble TPUTOHOMETPUYECKHE tectoB EI'D
(GyHKIHH.

1.6 Pemenue YIPaKHEHUI Ha 1 Kontpon TECT
npeobpa3oBaHue u HaXOXJECHUe b
3Ha4eHUH BBIPAXKEHUH, coJepKalux YCBOEHU
oOpaTtHsble TPUTOHOMETPUYECKHE s 3HaHUM
GbyHKIHH.

2. PelnieHue TpUroHOMETPHYECKHX YpaBHeHUii U HepaBeHcTB (10).

2.1 Pemenue npocrenmmx 1 Kombun | B pe3yJiprare YUEHUK noiokeH | [IpoBepka
TPUTOHOMETPUUYECKHX YPABHEHUH U UpPOBaHH | 3HATh/IOHUMATh/YMETh: 3a/a4 A
HepaBeHCTB. OJHOPOIHbIE bl ypok | PerieHne TpUroHOMeTpHUUECKUX ypaBHEHUH CaMoCT.

TPUTOHOMCTPUYICCKHUEC YPABHCHUA U

yactd B u3 6anka 3aganuit EI'D

perr.




YPaBHEHMUS, IPUBOIUMBIE K
OZTHOPOTHBIM.

Peuienre TpUroHOMETPUYECKUX YPABHEHUN
yactu B u3 Ganka 3ananuii EI'D

2.2 Pemenune TpuroHoMeTpu4ecKuX Ypok Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN
YpaBHEHUH ITyTE€M BBEJICHUS KOHTPOJI | METOJIOM IIPUBEACHUS K KBaJJpaTHOMY
BCIIOMOTATEJIbHOTO YIiia s u | Perienue TpuroHoMeTpUyECKUX ypaBHEHUN Tecr
OIICHKH | METOJIOM NPUBEIECHUSI K KBaJJPAaTHOMY C
KadyecTBa | 0TOOPOM KOpHEN
sHaHmii | PelieHue oJHOPOIHBIX TPUTOHOMETPUUYECKUX
2.3 Pemenune TpuroHoMeTpruuecKux Ypok ypaBHEHUM
YpPaBHEHUN METOJIOM Pa3JIOKECHUS Ha KOHTpoJ | Perienne 0HOPOIHBIX TPUTOHOMETPHYECKHX
MIPOCThIE MHOYKUTEIH s U | YpaBHEHHI ¢ 0TOOPOM KOpHEH
ouneHkn | PelieHne TpUroHOMETPUYECKUX YpaBHEHHH C Tect
KayecTBa | IPUMEHEHHEM TPUTOHOMETPpUUYECKUX (HopMyI
3HaHui | PellleHue TpuroHoMeTpu4ecKux ypaBHEHHH C
24 Pemrenne TpuroHoMeTpu4eCKuX KomOun | IPUMEHEHUEM TPUTOHOMETPHIECKUX (popMylt ¢ | [IpoBepka
YPaBHEHHMH € IIOMOIIBLIO POPMYII MpOBaHH | OTOOPOM KOpHEM 3a/1a4 19
CJIOKEHUS bIii ypok | PellicHue TPUrOHOMETPHYECKHUX YPaBHEHUM CcaMOCT.
gactu C EI'D ¢ otbopom kopHei peu.
2.5 Pemenue TpuroHoMeTpruueCcKuX Ypok Vcrosib30BaTh pasamyHbIe CIOCOOBI JUIs [IpoBepka
ypaBHEHUH, COJICPIKAIINX PABCHCTBO sakperu | PEUICHHS TPUTOHOMETPHYECKHX YPaBHCHHIL. 3a/1a4 AJ1s1
JBYX OJHOMMEHHBIX (PYHKIIHI CHMS CaMoOCT.
3HaAHUU pell.
2.6 ITonmxenue creneHu VYpox [IpoBepka
TPUTOHOMETPUUYECKOTO YPaBHEHHUSI. 3aKperu1 3a/,a4 A1
CHUA CaMOCT.
3HaAHUU pei.
2.7 VYHuBepcallbHasi TPUTOHOMETPUYECKast Komb6un ITpoBepka
[10/ICTAHOBKA UPOBaHH 3ajay Ui
BI1 YPOK CaMoCT.
pel.
2.8 Pelrenre TpUroHOMETPUYECKUX Komb6un IIpoBepka
YpaBHEHUH, COAEpIKaIIMX 0OpaTHbIE UPOBaHH 3ajay Ui
TPUTOHOMETpUYECKHE (QYHKLIUU Bl YpOK CaMocCT.
per.
2.9 Perenne nppanoHaIbHBIX Ypok IIpoBepka
TPUTOHOMETPUUECKUX YPABHEHUH U 3aKpern 3ajay  Juid




HEPaBEHCTB. eHUs CaMoCT.
3HAHHUI peu.
2.1 Peurenne TpuroHOMETpUYECKUX 1 Ypok
0 ypaBHeHu#t yactu C 6ianka EI'D 3aKperI IIposepka
CHHUS 3aj1a4
3HaHUU
3. [Ipeodpa3oBaHue pauMOHAJbHBIX BbIpakeHHid (4)
3.1 [IpeoGpa3oBanue HppalMOHAIbHBIX 1 KomOun | B pe3ynbrare YUEHUK nosxeH | ITpoBepka
BBIPAKECHUI UPOBAaHH | 3HATH/TIOHUMATh/yMETh: 3amad Uit
pIif ypok | [IpoBoauTh mpeoOpa3oBaHue HPpALMOHAIBHBIX | CAMOCT.
BBIPAKEHUIN pent.
3.2 [IpeoOpa3oBanue  palUOHAIBHBIX H 1 Kom6un | [IpoBoaute mpeoOpa3oBaHMe palnuoHaNbHBIX U | [IpoBepka
MppaIMOHAEHBIX BEIPAKCHUN UPOBaHH | UPPALIOHAIBHBIX BBIPAXKCHUN 3amad Ui
siii ypok | [IpoBoauTe mpeoOpa3oBaHne panMOHAIBHBIX M | CAMOCT.
UppAlMOHATBHBIX BBIPAXEHWH dYacTh B wu3 | permr.
3.3 [IpeoOpasoBanve  palMOHAIBHBIX | 1 Vpok Ganka 3aganuit EI'D
HWppalMOHAJIBHBIX BhIpAKEHUH dacTu B koutpous | IIpoBomute npeobOpasoBanue palMOHATIBHBIX U
n3 Oanka 3amanuii EI'D o U | UppallMOHAIBHBIX BhIpakeHuit yactu C EI'D T
OLIEHKHU ect
Ka4yecTBa
3HAHUI
3.4 [IpeoOpa3oBaHue  palMOHAIBHBIX H 1 Ypox
UppalMoHAIbHBIX BhIpaKeHHH yactu B KOHTPOJI
n3 Oanka 3amanuii EI'D s u
Tect
OLIEHKHU
KayecTBa
3HAHUU
4. Pemienne TeKcTOBBIX 3a1a4  (12)
4.1 TexkcToBble 3a1aun. 1 Kombun | U3yuenue 9TOU TEMBI IIpearoJaract
Bupl TecToBBIX UPOBaHH | CUCTEMAaTH3alMI0 METOJIOB PELICHUS] TECTOBBIX
3ajad. Bl yPOK | 3amau. B pe3ynmprare  y4eHHMK  JOJDKEH CocraBn
AJTOPUTM pelIeHus. 3HATh/IOHUMATh/yMETh! eHHE
OnpenensTb BUJIbI TEKCTOBBIX 3a/1a4. Kiaccug
Crpouth anroput™m peleHust TEKCTOBOM uKaTopa

3a7auu.

YMeTh peliaThb TCKCTOBBIC 3aJa4yu apmb-




METUYECKUMHU TpueMamu (1o JeHCTBUSIM).
Pemienrie  TEKCTOBBIX  3a7ady  METOJOM
COCTaBJICHUSI YPAaBHEHHS, HEPABEHCTBA WJIU HX
cucteM. [loHuMarh 3Ha4YeHUE MPABUIBLHOTO
MMCbMEHHOTO ohopmiieHHS perieHus
TEKCTOBOM 3aJa4d. YMETh pellarh TEKCTOBOMU
3a/1a4d ¢ TIOMOIIBIO TpaduKa, HCIOIH30BATh
YEPTEXKH M CXEMBI JUISL  TIOCTPOCHUS
MaTeMaTHIECKOU MOJIENIH.

4.2 3ana4yu Ha IBUKEHUE KomOun | /IBvrkeHHe Tel 1Mo TEYCHUIO U MPOTUB TECUCHHUSL. CamocTto
UPOBAaHH | PaBHOMEpHOE M PAaBHOYCKOPEHHOE IBW)KEHUE ATEITHHO
BIA YPOK | Telt 110 MIPSAMOM JIMHUM B OJTHOM HaIlpaBJICHUU U €
HaBCcTpeuy JApyr Apyry. /JlBwkenue Ten 1o pemcHne
OKPY)KHOCTM B  OJHOM  HaIpaBICHUH WU 3anaq
4.3. 33,213‘114 Ha IBU)XCHUC: KomoOunn HABCTpPEUY JIPYT APYTY. (DopMy.TH)I 3aBUCUMOCTH
HMPOBAaHH | paccTOsIHUS, TPOUIEHHOTO TEIOM, OT CKOPOCTH,
bII YPOK YCKOPEHHSI M BPEMEHHM B pa3JIMYHBIX BHAAX
nBWKeHus. UreHue rpauKoB [BUXKEHUA MU
IPUMEHEHHE HX M PEIIEHUs TEKCTOBBIX
3ajad. Pemenue 3amady  Ha  HaXOXKJIEHUE
MUHUMAJIbHOTO M MAaKCUMaJIbHOTO 3HAYEHUs
CKOPOCTH, BPEMECHHU c IIPUMEHEHUEM
MIPOU3BOAHOM.
4.4 3aa4y Ha IPOLEHTHI. KoMOuH | 3HaTh OCHOBHbBIE COOTHOUIEHUS, UCIIOJIb3yEMBbIE
WPOBAaHH | [IPU PELICHUHU 33]a4 Ha IIPOLIEHTHI.
bl ypok | Mcrosib30BaTh MponopLuoOHAIbHYO
3aBUCUMOCTb IIPH pellieHUH! 3a1au (Ipsmas u
oOparHas).
4.5. dopmyna «CIOKHBIX IPOLEHTOB)» Kom6un | 3HaTh (OopMyNy «CII0KHBIX POLIEHTOBY.
UPOBaHH | YMETh COCTaBJIATH TaOIMIly-yCIOBHE.
bl ypok | Mcnonb3oBathk (hopMyIny npH pelieHuu 3a1a4u
4.6 3aJa4y Ha CIUIABBI, CMECH, PACTBOPBI KomOun | 3Hate Qopmyiny 3aBHCHMOCTH Macchl HJIN
UPOBaHH | oObeMa BELIECTBA OT KOHIEHTPALUU M MAaCChl
Il YPOK | un oObema. IToHMMarh 0COGEHHOCTH BBIOOpPA
4.7 3aJauy Ha CIUIaBbl, CMECH, PACTBOPBI Komb6un

NECPCMCHHBIX W aJITOPUTM PCIICHUA 3a/la4 Ha




UPOBaHH | CIUIaBbl, cMecu, pacTtBopbl.  CocTaBisATh
bl YPOK | TaOJNMIBI JAHHBIX 33Ja4ll U OOOCHOBHIBATH €€
3HaYeHHE Il COCTABJICHUS MaTEeMaTHYECKOU
MOJIETIN.
4.8 1 KomOun | 3nate  ¢opmyny  3aBUcHMOCTH  oObema
UPOBAaHH | BBIMOJIHEHHOMN paboThI oT
3aaun Ha paGory BI YPOK | TIPOU3BOIUTEIHHOCTH u BpEMEHU ee
BhIoTHeHNs. [loHMMaTh 0coOeHHOCTH BBIOOpa
NEpEeMEHHBIX W JTamlbl pelIeHUs 3aJa4  Ha
paboty. CocTaBisTh TaOMUIBI TAHHBIX 3a/1a4d
" ee 3HAYCHHE TUISt COCTaBJICHUS
MaTeMaTHIECKOU MOJIEIN
4.9 3ajaun Ha IPOTPECCUU 1 Kowmo. [ToBTOPUTH, W AaKTHUBHO WCIIOJIH30BAThH
YPOK dbopmyny  oOmero  uYieHa M CYMMBI
NEPBBIX N YWICHOB apuMeTHIeCKOn "
reomeTpuueckoi mporpeccuil. Ilonumare oco-
OCHHOCTH BBIOOpAa TIEPEMEHHBIX U  OITaIlbl
pelieHrs 3a7ad  Ha NpuUMeHeHue (opmyn
POTPECCHUHU.
4.1 3anauun c SKOHOMHYECKUM 1 Kom6. Hcnons3oBath GopMyITbl IPOCTHIX U
0 CoZiepKaHUEM YPOK CJIOHBIX MPOIIEHTOB . [loHuMaTh 0cCOOEHHOCTH
BbIOOpA MEPEMEHHBIX U METOIMKH PEIICHUS 3a-
4.1 3agaun C 9KOHOMHYECKUM 1 Kom6. Jau ¢ SKOHOMHYECKUM COJIEPKAHUEM.
1 coaepxaHueM. Pemenue 3amad yactu B YpOK
nemoBepcuii EI'D. reet
4.1 TectupoBanue 1 Kontpon
2 b 3YH reet
5. DnnemenThl KOMOUHATOpPUKH (4)
5.1 1 Kom N3yuenne 3TOH TeMbl  MpearnoJjaraer
IIepecTtanoBKH. Coueranusl.
FN—— 0. yIIIyOJeHHOE ¥ pPacIIMpPeHHOE  M3YyueHHe
YPOK | HIKOJIBHOTO Kypca. O6o01ieHne maTepuana 1no
5.2 . 1 KoM | pewmeHuto 3agad IO TEOpUH BEPOSTHOCTEHN
BeposiTHOCTh ~ CiTydalfHOTO  COOBITHSL.
[ ——— 0. pasznena <<I§0M6I/IHaTOpI/IKa». Pemenne 3anau
ypok | aemosepcuii EI'D
5.3 bunom HrroToHa, CBOIICTBa 1 Kom




OMHOMMHAIBHBIX K03()(DUITEHTOB. 0
5.4 CoeauHeHus ¢ IOBTOPEHUSIMMU. 1 Ipax
Pasmernienus ¢ moBTOPEHUSMHU. TUKY
[lepecTaHOBKH C IOBTOPEHUSMHU. M
CoueraHus ¢ HOBTOPEHUSMHU.
6. Ilnannmerpust (7 yaco)
6.1 [Togobue TpeyronbHUKOB. Pemenue 1 KomOun | B pe3yibTrare YYEHHK nosokeH | IIposepka
MPAKTUYECKHX 3a/1a4. UPOBAaHH | 3HATH/TIOHUMATh/yMETh: 3amad Ui
bIif ypok | [logoGue TpeyroibHUKOB CaMOCT.
CgoiictBa meanan u Ouccekrpuc. Dopmynsl | pernl.
6.2 CsoiicTBa MeInaH, BEICOT u 1 KomOuH | Ul BBIYMCIIEHUS MEMaH, OUCCEKTPUC, BBICOT. | [IpoBepka
OMCCEeKTpUC  TpeyroyibHUKa. Touka upoBanH | CBONCTBA KacaTelbHbIX, XOpJ, CEKYLIUX 3amad  Juid
NepeceyeHus MeauaH, OHCCEKTpHC, pIif ypok | Teopembl KOCHHYCOB CHHYCOB CaMocCT.
BbICOT. OpPTOLEHTP [lppumeHeHre TPUTOHOMETPUM K PEHICHHIO | perl.
6.3 CsoiicTBa KacaTelbHBIX,  XOP/I, 1 KomOuH | rCOMETpUYECKUX 3a1a4 [TpoBepka
CCKYIINX HPOBAHH [Tmomans TPEYroJIbHUKAa, MHOTOYT'OJIbHUKA. 3aaa4d Tt
blii ypok | BrucaHHbIE M ONTMCaHHBIE MHOTOYTOJIbHUKH. CaMoCT.
YMeTh NpUMEHSATh TPUTOHOMETPUYECKUE pellL.
6.4 Pemrenne 3amau  Ha  IpUMEHEHHE 1 KoM6un | TOXIECTBA IPU PCIIECHUH 3a4a4. [IpoBepka
CBOWCTB BIMCAHHBIX W OTMCAHHBIX MpoBaHH | YMETh pemarh 3a1a4u Tuna C-4 neMoBepcui 3amaq JuIA
MHOTOYTOJIbHUKOB. il ypok | EI'D. CaMocCT.
pel.

6.5 [Tnomaau mpocTeix GUryp. 1 Ypok [IpoBepka
3aKperI 3amad i
eHUS CaMocCT.
3HAHUI per.

6.6 Teopema Munenas. Teopema Yessl. 1 Kom6un [IpoBepka

Pemienue 3amau UPOBaHH 3amad I
BI1 YPOK CaMoCT.
pel.

6.7 TectupoBanue 1 Ypok
KOHTPOJI
i 51 Tecr
OILICHKHU

KadycCTBa




| 3HaHUI \

7. ®yukuuu u rpadpuxu (3)

7.1 [TocTpoenne rpadukoB QyHKIUNA 06e3 Ypok Wzydenue ITOH TEMBI NPEMONATaeT | o
noMomu 1npou3BoaHo. Iloctpoenue 3aKperul | yriayOlieHHOE€ W pacUIMpeHHOe  HU3y4YeHHe POBEpKa
rpaduKoB CJIO’KHBIX byHKINH. CHHUS IIKOJIBHOTO Kypca. B pesymbrate ydeHHK sanat Ui
Kycounsle  ¢yHKIMH.  ACHMOTOTHI 3HaHUH | TOJDKEH 3HATH/TIOHUMATh/yMETh: camoct.
GyHKIUH. [lpoBomuTh  omepauuu  Hag  rpadukaMu petl
7.2 Hccnenosanue byHKIUN Ha 1 JIEKIUS (GYHKIUMNA: CIIOKEHHME, YMHOXEHUE, JUHEWHbIE Mbosenka
BBIMYKJIOCTh M1 BOTHYTOCTh C TTOMOIIBIO npeoOpazoBaHus GyHKIIUN U TPaPUKOB 3arz)1aq p .
BTOpOM mpom3BoaHOU. MccimenoBanue
QYHKIMIT B OKDECTHOCTH 0COOBIX CtpouTh rpadMKu U ONKMCHIBATH B3AHMMHO — CaMoCT.
TOYEK. oOpaTHble QYHKIINHA, OT/IEIbHBIE CBOMCTBA pett.
7.3 Monyne ¢GyHKIMH U QyHKUUS OT 1 Ypok- JPOOHO-PALOHANIBHOM (DYHKIMH, CTPOUT
MOJIYJIS. npakTuk | TPAQUKH OOPATHEIX TPUTOHOMETPHYECKHX
M ¢byukumii. Kycounsie pynkuuu. [Ipumensats
BTOPYIO TPOU3BOIHYIO K UCCIICIOBAHUIO
ynxuuii. CTpoUTh BEpTHKAIBHBIE, IlpakTHyeck
TOPHM30HTAJIBHBIE, HAKIOHHBIE ACHMIITOTEL as pabota
PaccmaTpuBath noBeneHue GyHKIHUU B
OKPECTHOCTH 0COOBIX TOUEK.
8. IlpeoOpa3zoBaHue Noka3areJbHbIX M JOrapupmudeckux Boipakenuii (3).
8.1 1 Kom6un | Usyuenue 3TOM TEMBbI npeanonaraet | [Iposepka
[IpeoOpazoBanue  jorapuPpMUUECKUX UPOBAaHH | yriayOJIeHHOE W  pacHIMpEeHHOe U3y4yeHue | 3a7ad Ul
BBIPAKEHUH. BIf YPOK | IIKOJIBHOTO Kypca. B pe3ynbrate y4eHHK | caMOCT.
JOJIKEH 3HATh/TIOHUMATh/yMETh: pel.
8.2 1 Kom6un [TpoBepka
[IpeoOpazoBaHue TOKa3aTCIbHBIX | HPOBAHH CBoiicTBa CTENCHHU C PALIHOHAIBHBIM 3amad A
Jorapu(pMUYECKUX BbIpaKEHUH. pIif ypok | MOKasarenem. Jlorapudm. CoiicTsa CaMoCT.
norapudmos. [IpeoOpazoBanus per.
8.3 1 VYpox norapuMHUUECKUX BhIpakeHUi. JlelicTBUs Hal
Pemenune ynpaxnenuin dactu B u3 3akperur | J10T apupmamu. Dopmya nepexosa K HOBOMY ITpakTnueck
Oanka 3aganuii EI'D €HUs OCHOBaHUIO as pabora
3HAHUM
9. Meroabl 1 IpueMbl pelliecHUs aJredpanyecKux ypaBHeHHil U HepaBeHCTB (9)
| Pemenne MOKa3aTeIbHbIX u| 1 | Kombun | M3yuennue oTol Tembl  mpeamnosiaraet | [IpoBepka




JAOrapu(MHUUECKUX  YpaBHEHHH | UPOBAaHH | yriIyOJIGHHOE M pacUIMPEHHOE  UW3y4yeHHue | 3a7ad Ul
HEPaBEHCTB, COJIEpKAIINX Bl YpOK | LIKOJIBHOTO Kypca. B pesynprare ydeHHK | caMOCT.
a0COJIIOTHYIO BETMYHUHY. JIOJDKEH 3HATH/TIOHUMATh/YMETh: pel.
Pemenne [IOKa3aTeNbHbIX u 1 KomOuH | pemaTh nokasaTelbHble, MppaluoHaibHble U | [IpoBepka
JAOTapu(MHUUECKUX  YpaBHEHHH | UpOBaHH | Jorapu()MUUECKHe ypaBHEHUS M HEPaBCHCTBA, | 3aaad IS
HEPaBEHCTB, COJAEPKALLUX [TapaMeTp. bIif yPOK | COZEpKaliue  aOCOJIIOTHYIO  BEIMYUHY U | CaMOCT.
napamerp.  Mmers  mpeacraBnenue 00 | perm.
Pemenne MMOKa3aTeIIbHBIX u 1 Ypok YPAaBHEHUSAX BBICIIUX MOPSIKOB M crocobax ux | [Iposepka
JorapuPpMUIecKux ypaBHEHUH 3akperu1 | pemieHus. Mcnonb3oBatk Teopemy besy W | zamau s
HEpaBEHCTB, COJEpXkaIIUX MapaMeTp U CHUSI cxemy l'opHepa mnpu pelleHuMM YpPaBHEHHH | caMOCT.
a0COJIIOTHYIO BEJTMUYHHY. 3HaHUN | BBICIIHX MOPSAKOB. per.
PaznuuHble TPUEMBI TPH  PELIEHHH 1 Kom6un | Haxoxnenue abcuuce u opauHaT oOmmx touek | [Iposepka
UPPALMOHATLHBIX  yPaBHEHWH | MpoBaHH | Tpaduka, HAXOKIEHUE HyIeH QYHKIMU THIIA 3amaq4 Ui
HEPABEHCTB bt ypok | y=0.5*2"* —2*¥  Pemenne nokasarenpHprx | CaMOCT.
YpaBHEHUH THIIA pet.
Pasznuunble npuémMbl TpH  penieHUU 1 Kom6un log, (1-x) IIpoBepka
KOMOMHHMPOBAHHBIX YpaBHEHUH UPOBaHH Iogz2 x+2log, x+x+0.2 ° =4 3amady Uit
B YPOK | Haxox/IeHHe PacCTOSHUH MEX/Ty TOUKAMH CaMocCT.
rpadukoB QyHKIUH. pent.
Pemrenne YPaBHCHHUI BBICILIHX 1 NCKUUsT | VpaBHEHHs M HEpaBEHCTBA ¢ mapaMeTpoM Tuma: | IIpoBepka
CTEIICHEH. HailiuTe BCE 3HAYEHUs TNapamerpa a, s | 3adad Ui
KOTOPBIX IIPH K&XKIOM X H3 IpoMexyTka (4;8 | | camocT.
) per.
Teopema be3y. Ilpumenenue 1pu 1 Kom6un | SHAICHHC  BRIPAKCHIA log,”x—8 He pasHo
PELICHNU YPaBHEHUH U HEPABEHCTB. yupoBanH | 3HAYCHUIO  BBIPAKCHHUS (2a-1)log, x.
bl ypok | Pemrenue yPaBHEHUI THUIIA
Cxema 'opHepa 1 Kombun |1_ 3log, X| =1— 3||092 X|
UPOBaHH
bIi1 YPOK
TectupoBanue 1 KonTpon
b 3yH
10. Ctepeomerpus (pemenue 3axa4) (7 4acoB)
10. Yron Mexay JABYMsS MpPSIMBIMH. 1 Kom6un | B pe3yibTare YYEHHUK nomxkeH | [IpoBepka
1 Yron mexay npsaMoill u UpPOBaHH | 3HATh/IOHUMATh/YMETh: 3ajay Ui
IJIOCKOCTBIO pIif ypok | HaxoauTh yron Mexay ABYMS MPSMBIMH CaMoCT.
HaxoauTh paccTossHue OT TOYKH JO per.




10. PaccTrostHue oT TOYKM 10 TPSIMOM. 1 KoMm06un | mpsmoit IIposepka
2 Paccrostnue ot TOoYKM 0 upoBaHH | CoCTaBJIsATh YpaBHEHUE IUIOCKOCTHU 3ajad  Juid
IJIOCKOCTHU bIif ypok | CTpOUTH CeUEeHMsI IPU IOMOILU CBOMCTB CaMoCT.
[apauIeIbHOCTU U CIIEJOB. pel.
10. YpaBHEHHE IIJIOCKOCTH 1 Kom6un | Haxomuts yronm Mexnay IByMms ILIOcKocTsaMu | [IpoBepka
3 upoBanH | HaxonuTs yron wmexay npsaMoil u 3ajad  Juid
bIif YPOK | IUIOCKOCTBIO, PAacCCTOSIHME OT TOYKH JI0 CaMocCT.
IJIOCKOCTH pell.
10. [Toctpoenue ceuennii. Haxoxnenue 1 Kom6un | Pemars 3a1a4 Ha KoMOMHAIMH IIpoBepka
4 IIomaaeil ceyeHuH. UPOBAHH | FTCOMETPHUYCCKUX TEJI. 3agad JId
b1l ypok | Pemenue 3aganmii EI'D tuna C-2. CaMoCT.
pel.
10. Yron wmexay HAByMs IUIOCKOCTSIMHU 1 Kom6un IIpoBepka
5 UPOBaHH 3amad I
BI1 YPOK CaMoCT.
pell.
10. KoMOuHnammu reoMeTpuieckux Ted. 1 Kom6un [Tposepxka
6 Pemenne 3amau. HPOBaHH 3agaq  Id
bIl YPOK CaMoCT.
pel.
10. Pewenne 3agau C-2, C-4 tectoB 1 Kom6un [IpoBepka
7 nemoBepcuid EI'D. HpPOBaHH 3agad  Id
bIl YPOK CaMoCT.
pel.
11. Pemienne 3a1a4 no Bcemy kypcey. Urorosblii KOHTpoJib. (3 4aca)
11. Pemenue 3a1a4 Ha YMEHHE 1 Ypok HTOroBBIli KOHTPOJIb MO YCBOCHHIO MaTepuana Tposepia
1 WCI0JIb30BaTh MPUOOpPETEHHBIE 3HAHUS 3aKperyl | 3a Kypc CpeAHeW IIKOJIBI B BUAE MUHHUTECTOB, samay s
U yMEeHHS B MIPAKTUYECKOU eHUS paboTa no npo6enam B 3HAHUSX BBIITYCKHUKOB. CaMOCT
NESTEIBHOCTH U TTOBCEAHEBHON KM3HU 3HAHUU
3anaum gemosepcuii EI'D pett.
11. 1 Ypok
2 KOHTPOJI
Pemenue 3anad Ha yMeHHE BBINOIHATH
BBIUMCIIEHUS U IpeoOpa3oBaHus ] 1 Tect
3anauu gemosepcuii EI'D OTCHIH
KayecTBa

3HaHUH




11. 1 Ypox [IpoBepka
Pemenne 3aa4 Ha YMCHHC BBIIIOJIHATH
3 N 3aKperI 3amaqd JuIA
OeWcTBUS ¢ (QYHKOUSAMH.  3ajadu
. CHHUS CaMoCT.
nemosepcuit EI'D .
3HAHUHU penr.

Bcero yacos 68

TPEBOBAHMUME K YPOBHIO IOAI'OTOBKH OB YYAIOLIIUXCH:

B pesyiabraTe ndyuyeHusi MAaTEeMaTHKH YYEHUK J0JKeH 3HATH/TIOHUMATh/yMeTh

3HaYEHUE MAaTEeMaTUYeCKOW HAyKM JUId pPellleHus 3a]ayd, BOZHUKAIOIIUX B TEOPUU U MPAKTHUKE; IIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB K aHAJIU3y U UCCIIETOBAHUIO IPOIIECCOB U SBJIEHUH B MPUPOJIE U OOIIECTBE;

CrocoObl ¥ MPUEMBI pellIeHUs] HECTaHIapPTHBIX 33J1ay; peliaTh 3a/1a4u 0oJyiee BEICOKOH, 0 CPABHEHHUIO € 0043aTENIbHBIM YPOBHEM, CJIOKHOCTH;

MIPUMEHSTH palliOHATIbHbIE TPUEMBI BBIYMCIIEHUH; CAMOCTOSITENILHO paboTaTh C METOINYECKOM JTUTEPaTypOH.

MOHUMAaTh YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTH4YeCKHX pPAacCYXJEHHUH, HX NPUMEHHUMOCTh BO BCEX O0NacTAX YeJI0BEYECKOM
NEeSITeNbHOCTH; TOYHO M TPAMOTHO M3JIaraTb COOCTBEHHBIE PACCYKJIEHUS; YMETh MOJIb30BAaThCsl MAaTEMaTHUYECKON CUMBOJIMKOIA;

y4aniiecsl JOJKHBI 3HaTh U MPaBWIBHO YNOTPEOISATh TEPMHUHBI ‘‘ypaBHEHHE , “HEpaBEHCTBO, “cucTema’, “COBOKYMHOCTH’, “MOAYNb’, “mapameTp”,
“morapudm”, “byHKIUA’, “acuMnTOTa”’, “IKCTpEMyM’’ U Jp;

YMETh M300pakaTh Ha PUCYHKAX M 4epTEKax reoMeTpHyeckue (pUrypbl, 3aJaBaeMble YCIOBHSIMHU 3aJad; 3HaTh M HMCIIOJIb30BaTh OCHOBHBIE TEOPEMBI U
(hopMyJIBI INTAHUMETPUH U CTEPEOMETPUH; YMETh HAXOIUTh pallMOHAIBHBIE CITOCOOKI pereHus 3aaa4 Tuna C-2, C-4 nemoBepcuii EI'D

3HaTh U UCHOJb30BATh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHUHM MPHU IPEOOPA30BAHUN TPUTOHOMETPUUECKUX BBIPAKEHHE U PELICHUH TPUTOHOMETPUUECKHX
YPaBHEHHI U HEPABEHCTB;

3HaTh U MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB U CBOMCTBA MOKA3aTeNbHON (PYHKIMH; NPUMEHSTh UX IPU PELICHUM YPAaBHEHUHM M HEPaBEHCTB JAHHOI'O
THIIA OBBIIICHHOTO YPOBHS CJIOKHOCTH;

YMETh peuiatsh anredpanyeckue, TPUroHOMeTpU4ecKHe, II0Ka3aTelbHble U JJorapuMuiyeckue ypaBHEHUsI U HEPABEHCTBA C MOAYJIEM U IapaMeTpamy,
YMETb PEIIAaTh CUCTEMBI YPABHEHUI U CUCTEMBI HEPABEHCTB BCEX BUJOB IOBBIIIEHHOTO YPOBHS CI0XKHOCTH;

pa3nuyaTth THUNBl 3a7ady B anredpe, KIacCU(PHUUMPOBATH 3a7ayd, IMPOBOJAUTH IMOJHbIE OOOCHOBAHUS TPU PELIEHWH 3a/Jad BCEX KYypCOB
0011e00pa30BaTeIbHOM MPOrpaMMbl U 33jad C SKOHOMUYECKUM COJECP)KaHUEM;

CTpouTh Ipaduku Becex (PyHKIMHA, U3ydaeMbIX B Kypce 001eo0pa3oBaTe/IbHON MPOrpaMMbl, 3HaTh U NMPUMEHATh aITOPUTM MCCIEIOBaHUS (PYHKLHUU C
MOMOIIBI0 TpaduKa, MEepBOH M BTOPOM MPOM3BOJIHON; aKTUBHO HCCIAOBaTh (PYHKIMHM B OKPECTHOCTSIX OCOOBIX TOYEK, HcCieloBaTh (YHKIHMU Ha
BBIITYKJIOCTb.

Hcnonb3oBaTh NpuoOpeTEHHbIC 3HAHUA M YMEHHUSI B IPAKTHYECKOM JeATeJIbHOCTH H NMOBCEAHEBHOM KU3HH JJIS:

ucclieIoBaHus (MOJICIMPOBAHMS) HECTIOXKHBIX MPAKTUYECKUX CUTYalluii HA OCHOBE U3Y4YEHHBIX (POPMYI U CBOMCTB (puryp;

BBIUMCIIEHUS! O0BEMOB M IUIOIIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MPU PELIEHUH NPAKTUYECKUX 3a]ad, UCMOJb3ys NPH HEOOXOIUMOCTH
CIPaBOYHHMKH U BBIYMCIIUTENIBHBIE YCTPONCTBA.

HMETH ONbIT (B TCPpMHUHAX KOMHeTeHTHOCTCﬁ)I

paGOTLI B I'PYIIIIC, KaK Ha 3aHATHAX, TaK U BHC,



e  paboTel ¢ HH(OpPMAIHEii, B TOM YUCIIE U MOJy4aeMoil mocpeacTBoMm MHTEpHET

KPUTEPUU U MEXAHU3M OTCJIIEZXKUBAHUSA PE3YJIBTATOB IIPOI'PAMMBI ®AKYJIBTATUBA
Buabl u gopMbI KOHTPOJISA
Bunamu u popmMamMu KOHTPOJIA Tipu 00ydeHHUH (COTIIACHO Y CTaBY IIKOJBI U JIOKATHHBIM aKTaM) SIBISIOTCS: TEKYLIHH KOHTPOJIb B (popMe YyCTHOTO OIpoca,
BBITIOJTHEHUS TIPAKTHUECKUX PadOT ; KOHTPOJIb B (hOpPME TECTOB
e Jlng npeoposneHus "KOMIUIEKCAa HEYIOBIETBOPUTEIbHBIX OTMETOK" Ha 3aHATUAX (PaKylIbTaTUBa BBOJUTCS CUCTEMA «3aUeT», «HE3aYeT» MPU U3y4ECHUHU
TEMBI.

MeToanueckue PECKOMEHIANMHA 110 PCAJTHU3ALUUA IPOTrPaAMMbI

OCHOBHBIM JUJIAKTHYECKUM CPEACTBOM JIJIS TIPEAJIAaraeMoro Kypca sSBJISIFOTCSI TEKCTHI pacCMaTPUBAEMBIX THUTIOB 33]1a4, KOTOPBIE MOTYT OBITH BHIOP aHBI
13 pa3HOOOpPa3HBIX COOPHUKOB, pa3IMUHbIX BapruaHnToB EI'D mnm cocTtaBiieHbl caMUM yYUTEIEM.
Kypc obecnieuen pazgaTodHbIM MaTepHaIOM, MTOATOTOBIEHHBIM Ha OCHOBE MPUJIAraéMOTr0 HIDKE CITUCKA JTIUTEPaTypPHI.
st 6onee 2GpheKTUBHOM pabOTHI yUaluXxcs Mesieco00pa3HO B KAYECTBE AUIAKTHIECKUX CPEJICTB UCIIOIB30BATh IJIAKATHI C OMTOPHBIMUA KOHCIIEKTAMH WIH
MeJifa pecypchbl.



Ipunoxenus

JLst mpuMepa pUBEIEM HECKOJIBKO KAPTOYEK IS 3aHATHH:

IIpumep 1. TecTupoBaHue «KaMePHUKAHCKOE»

1. 'mMHAacCT mosryyms1 Ha COPEBHOBAHUSAX:

- 9,5 6ayna 3a ynpa)kHEHUs Ha OpYChsX;

- 8,7 6amna 3a yrnpaxxHeHHEe Ha MepeKIIanHe;

- 8,8 6amna 3a akpoOaTHKYy.

KakoB cpeanuii pe3yabTaT riMHacTa 3a BCe TPU YIPaKHEHUs?

A-89 B-90 C-91 D -92 E-93

2. Kopnoparus umeet BoceMb OTAENIEHUH, B KaKI0M U3 KOTopbix 10 — 16 otaenos. B kaxaom oTaene no MeHbIIeH Mepe COpoK, He OoJIbLIe
HIeCTUIECATH pabOTHUKOB. Eciu necsaTh MpoleHTOB pabOTHUKOB KaXKJI0TO OT/eJa COCTABISIOT MAIIMHUCTKHU, TO KaKO€ HauMEHbIIee YHCII0
MalIMHUCTOK MOK€ OBITh B OTJEJIEHUN?

A-40 B -65 C - 96 D -320 E—-768

3. HekTo MOKeT nporuibITh Ha jJojake 10 Muib BHUA3 1O TEYEHUIO PEKH 3a 2 Yaca, a TO K€ PACCTOSTHUE MPOTUB TeUeHUs 3a S yacoB. C KaKo# cpeaHei
CKOPOCTHIO (B MUJISIX B Yac) OH MPOTUIBIBET Ty/la U 00paTHO?

A-1§ B-31 C - 2§ D-3 E-7
7 2 7

4. Ecnu 2p MajsspoB MOTYT MOKpacuTh 2N 31aHuii 3a 2W Heflelb, TO CKOJIBKO MaJIIpoB MOTpeOyeTces aist mokpacku 4 h 3manuii 3a 4w nedens?
Ap B 2p- C 4 D 8p E—1I6p

IIpumep Ne2. To:xkaecTBeHHbIE IPe00pa30BaHNs aIre0pan4ecKuX BbIPAKeHN I

Yacte A (MHAMBUIYaTbHO-(PpOHTANIbHAS pabOTa) Yacts 2. DpoHTanpHas padbora
- L X271y
Ha Boinonnenue orsogutcs 30 munyt. Bepro 9-10 3anannii — «5», BepHO ) ViipogTHth Bupakesye: 9y b’ =3xp
7-8 — «4», 5-6 3aganuii — «3» &+ 6abi+8b°
2) YnpocTaTh BLIPAKEHNE; o
& —

Pa3J'IO)KI/ITe MHOI'OYJICH HA MHOXUTCIIN .
1. 56a°— 40ab + 63ac — 45hbc

2. 16p*-81

3. 8a’+h°

4. —a’-d4a-4.




5. 11x—3x° + 70.

6. a°—b%+x*—)? + 2ax — 2by
7 X -y 72+ 2yz.

8 X*+x-2

9. x*— X% + 2x +2.

10. x* + 4

a® + dab+ 45*

3) YVopocTHTh BRIpameHHe: ————————— |
) P B a®* + 6ab + 8b*

4) Coxkparute Apols: S Sl <E
Jx —J»
—8
5) CokpatuTs apo0e: e S
v v Ja-2
6) CokpaTHTh ApO0E: INX TNV .
~a—fy
¥
7) CokpaTuTs Ipobn: —2 2
PoRe i Ja+Ub
a+ b - Jab? —Va’b
2 52 {’ 2 Yk + Ub>
- — NS a® — 28 ab +N'b s/
8) YVNpoOCTHUTE BLIDAMKEeHHMS: 24 — Wb,
o v Ya -
(x — y)(\,"x + \(y) —xaf ¥ + plx
9) VpocTHTHL BeIpameHHe: .
ST -

10) VOpoCcTHTE BhIpawcHHE!:
aJa + b-Jb 2.5
=~ T x" Jab |:a—Hy+ ="
[ J_ \f’_ LT ) a J_ J_

IMpumep 3. PaunonanbHbie ypaBHEeHHUS

Yacts 1. ®poHTanbHas padota

1. He pemas ypaBHeHUs, HAWIUTE CyMMY KOpHe# ypaBHeHus X2 + 3x + 1 =0.

2. HaiimuTe 3HaYeHHE BBIPAKEHUS Ny ﬁ, rze X1 1 X2 — KOPHH KBaJPaTHOTO TpexulieHa 2x° —+/4~/27 — 618 - x+/2-4/3.

X, X
Yacts 2. UnnuBuayanbHas padboTa

Bo Bcex cayuasx TpeOyeTcs pelinTs ypaBHEHHE.

Dx*—10x2+9=0 S)x*+x—-2=0

2) x*- 152 -16=0 6)(x*—4x + 5P =(x*—2x— 1)

3)EF+2x)2—2(x2+2x)—3=0 7x"—4x+6x7-4x+1=0

) +3x—3N(x*+3x+1)=S5

Omeemeot: 1) —3; —1; 1; 3 2) 4;4 3) -3; — 1;: 1; 4) 4; 2;
—1:7 5)1 6)1;2;3 71
Jina nomamnei paboTel NpeiaraloTca

1) x*+2x7— 1332 -14x+24=0

2)(x+2Mx—3)x+4)(x—5)=120

3)x2—3x+ Jx*—-3x+5=7
4) 15x —3x2+ 13+/x*—5x+8 =38

S)x+1P—(x+1)=0




