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Crynenb 00y4eHHst OCHOBHOE o011iee 00pa3oBaHue

KomnuectBo wacoB 204

Yyuresn Bacumesa M.C., Paiikos P.B., Kamenmanckas E.B.,

ITporpamma pa3paboTaHa Ha OCHOBE
IPUMEPHOI porpaMMbl y4eOHOTO TpeAMeTa, Kypca, BKIIOUEHHON B CoJlepKaTeIbHBIN pa3ien
MIPUMEPHON OCHOBHOHM 0Opa30BaTeIbHON NPOrpaMMbl 00IIEr0 0Opa30BaHHWs, BHECEHHBIX B PEECTp
00pa3zoBaTeNbHBIX MPOrpaMM, OJOOPEHHBIX (elepalbHbIM YyUeOHO-METOINYECKUM 00bETUHEHUEM T10
obmemMy oOpazoBanuio (mpoTokost oT 8 ampenst 2015r. Ne 1/5) (ays ®T'OC);



HNOACHUTEJIBHASA 3AIIUNCKA. AJITEBPA

Anrebpa SBISETCS OJTHAM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO 00pa3oBaHUs: OHA 00ECTICUNBACT U3YyUCHUE
JPYTUX JUCIHILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOT'O IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JUISI
MPOJIOJDKEHUS. 00pPa30BaHus M B ITOBCEIHEBHOM ) U3HU. Pa3BuTHEe y 00y4aromuxcs HayqHbIX MIPEICTABICHHUN O
MPOUCXOXKICHUH U CYITHOCTH JIre0panvecKnux abCTpaKIUii, ClIoco0e OTPAXKEHUSI MATEMAaTHIECKOW HAYKOH
SIBIICHUH | MTPOIECCOB B IPUPO/IC B OOIIECTBE, POJIM MATEMATHIECKOT'0 MOJISIIUPOBAHUS B HAYYHOM IMO3HAHUU H
B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHIUSI M KAYECTB MBIIIICHHS, HEOOXOUMBIX
JUTS aanTaliyd B COBpeMeHHOM IupoBoM obrmecTBe. M3yduenue anreOpsl o0ecrieynBacT pa3BUTHE YMEHHUS
Ha0JI0/1aTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH, TPEOYET KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO 00OCHOBBIBATH CBOM JICHCTBHS M BBIBOIBI, (DOPMYIIHPOBAThH yTBEepkacHUsA. OCBOCHUE Kypca
anreOpsl 00eCcreunBaeT pa3BUTHE JIOTHYECKOTO MBINUICHUS 00YYaIONINXCS: OHU UCTIONB3YIOT JACTyKTUBHBIC U
WHAYKTUBHBIC PacCyXJIeHUs, 0000IIeHIEe U KOHKPETU3alnIo, abcTparupoBanue u aHamoruto. OOydeHue
anreOpe TpearoiaracT 3HaYuTeIbHBIN 00BEM CAaMOCTOSITETBHOM JCITEIbHOCTH 00yYarOIIUuXCsl, TO3TOMY
CaMOCTOSITEIILHOE PEIICHHE 33124 SBISICTCS PeaTu3alieid JesTeIbHOCTHOTO MPHHITUTIA O0YYCHUS.

B cTpykType mporpamMmel yaeOHOTO Kypcea «AJredpay it OCHOBHOTO 001IIero 00pa3oBaHMsI OCHOBHOE MECTO
3aHUMAIOT COJICPKATESILHO-METOJUICCKHE JIMHUMU: «HHCTIa U BEIYUCICHUNY, «ANTeOpandecKue BRIPAKCHIU,
«YpaBHEHHUS U HEPABEHCTBa», « DyHKIMNY». Kaxaas u3 aTux cojiepxKaTeabHO-METOAUYECKUX JTUHUN
pa3BHUBAETCs Ha MPOTSKCHUU TPEX JIET U3YUCHUS Kypca, B3aUMO/JICHCTBYS C IPYTHUMH €ro JIMHUAMU. B xome
M3yYeHHUsl y4eOHOTO Kypca 00yJIaromuMcs IPUXOAUTCS JIOTHYECKH PACCYKAATh, HCIIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIH S3BIK. B CBA3M ¢ 3THM B IporpamMmy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPhIE
OCHOBBI JIOTHKH, IIPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3jieliaX MaTeMaTHIeCKOro 00pa3oBaHUs U
CHOCOOCTBYIOIIKE OBIAACHUIO 00YUaIONMMICS OCHOB YHUBEPCAIFHOTO MaTEMATHIECKOTO SI3bIKA.
ConepkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YU€OHOTO Kypca «Anredpay SBISETCS €ro HUHTETPUPOBAHHBII
Xapakrep.

Conepxkanue TuHUN «YUCTa U BEIYUCIICHUS CIIY)KUT OCHOBOM IS JAJIbHEHINIEr0 N3yYCHHsI MATEMAaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCS JIOTHYECKOTO MBIIUIEHHUS, JOPMHUPOBAHUIO YMEHHS MOJIB30BATHCS
aNTOPUTMAMH, a TaK)Ke MPUOOPETEHUIO IPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCEAHEBHOM JKMU3HU.
PasButHe moHATHS O YKCIIC HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs CBA3aHO C PallMOHATHHBIMU H
WppaIMOHaTBHBIMU YUCIIAMH, (POPMHUPOBAHUEM MPEICTABICHUN O JICHCTBUTEIILHOM YHUCIIE. 3aBepIlecHe
OCBOEHUS YMCIIOBOY TMHUH OTHECEHO K CpeJHEMY 00IeMy 00pa30BaHUIo.

ConeprkaHre ABYX alreOpandecKuX JTUHUN — «AJreOpandecKre BEIPAKEHU» U « Y paBHECHUS U HEPABCHCTBA
croco0cTByeT (hOPMHUPOBAHUIO Yy 00YUYAONTUXCS MATEMAaTHIECKOTO anmapaTa, HEOOXOAUMOTO JUIs PEIICHUS
3a]]a4 MaTeMaTHKH, CMEXXHBIX ITPEIMETOB U TIPAKTHUKO-OpUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs y4eOHBIN MaTepHal rPyIIUPYETCs BOKPYT PalliOHANIBHBIX BRIPAKECHUH. ANre0pa JeMOHCTPUPYET
3HAYCHHE MAaTEMAaTHKH KaK sI3bIKa JIsl IOCTPOCHUS MAaTEeMaTUICCKUX MOJICNICH, ONMCAHUS TIPOIIECCOB U SIBIICHUI
peanbHOTO MUpa. B 3amaun o0ydeHus anredpe BXOIST TAKKe NATbHEHIee pa3BUTHE aITOPUTMUYECKOTO
MBINUICHAS, HEOOXOIUMOTO, B YaCTHOCTH, JIJISl OCBOCHHS Kypca HH(POPMATHKH, U OBIIAJICHUE HABBIKAMH
JIelyKTUBHBIX paccykaeHuil. [IpeodpazoBanre CUMBOIBHBIX (POPM COCOOCTBYET Pa3BUTHIO BOOOpaKEeHUS,
CHOCOOHOCTEH K MaTEeMAaTHIECKOMY TBOPYECTBY.

Conepxanve GpyHKIIMOHATBHO-TPAdUIECKON JIMHIH HAIICJICHO HA MOJTyYeHHEe 00yJaloNMMHUCS 3HAHUH 0
(YHKIMSIX KaK BaKHEHIIIEH MaTeMaTHIECKON MOJIEIH JIJIsl OMTUCAHUS U UCCIICAOBAHMS Pa3HOOOPa3HBIX
MIPOIIECCOB U SIBJICHUN B IPUPOJC U o0IIecTBe. M3yueHne MaTeprana cnocoOCTBYET Pa3BUTHIO Y O0YUArOIIIHXCS
YMEHHSI HCTIOF30BaTh PA3IMUHBIE BEIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATHKH — CIIOBECHBIE,



CUMBOJIMYECKHE, TpaduiecKie, BHOCUT BKIaA B (hopMHUpOBaHKE TIPECTABIEHHUI O POJIM MATEMATHKH B
Pa3BUTUU [IUBUIN3AIUH U KYJIBTYPHI.

CorracHo yueOHOMY TUTaHY B 7—9 Kiaccax u3ydaercst yIeOHbBIH Kypc «Anredpay, KOTOPBIA BKIIOYACT
CJICYFOIE OCHOBHBIC Pa3JIeIbl CoiepikaHus: «Yucaa v BEIYUCICHUD), «ANTeOpandecKue BEIPAKESHUS,
«YpaBHCHHS U HEPABEHCTBAY, «DYHKITHIY.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoaurcst 306 yacos: B 7 knacce — 102 gaca (3 yaca B HeZlenio), B 8
kimacce — 102 gaca (3 waca B Henenio), B 9 kimacce — 102 gaca (3 gaca B Heeo).

COJAEP)KAHUE OBYUYEHMSI. AJITEBPA
8 KJIACC
Yuciaa 1 BLIYHCICHUS

KsaapatHserit kopeHb u3 uncia. [loasaTre 00 uppannoHaTBbHOM 9HUCIIe. JleCITHIHbIC TPUOIIKEHUS
MppanuoHaibHBIX yrcen. CBOKWCTBA apu(hMETUIESCKUX KBAJAPATHBIX KOPHEH U X IPUMCEHEHHE K
MPeoOpa30BaHUI0 YHCIOBBIX BRIPAXKCHUH W BRIYHCICHUSM. J|eHCTBUTENBLHBIC YHCIA.

CreneHs ¢ 1eNbIM IMoKa3aTeneM U e€ cBoiicTBa. CTaHmapTHAS 3alKCh YHCTA.
Adaredpanyeckue BbIPasKeHHS
KBanpaTHblii TpEXUEH, pa3ioKeHUue KBaApaTHOTO TPEXUIeHa HA MHOXKHUTEIH.

Anrebpandeckas 1poob. OCHOBHOE CBOWCTBO anredpandeckoit apoou. CrioskeHue, BEIYNTaHNE, YMHOXKCHUE,
JieNieHue anreopandeckux ApoOel. PannoHansHbIe BRIpaKeHUS U UX peoOpa3oBaHue.

YpaBHeHNs M HEPABEHCTBA

KeanpatHoe ypaBHeHue, popMyIia KOPHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Perienue ypaBHeHHI,
CBOJIAIINXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTetimme ApoOHO-paniMoOHaIEHBIC YPaBHEHMYSL.

I'padmaeckas nHTEpIIpETaLINs YPAaBHEHHU C IBYMS IIEPEMEHHBIMHU H CUCTEM JIMHEWHBIX YPaBHEHHUN C IBYMS
nepeMeHHbIMH. [IpuMepsl pelieHrs CUCTEM HETMHEUHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIIOCOO0OM.

YucnoBble HEpaBEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ 0/{HOM nepeMeHHON. PaBHOCUMIIBHOCTH HEPABEHCTB.
JIunelinbie HEpaBeHCTBA ¢ OTHOM NIepeMeHHON. CHCTeMbI IMHEWHBIX HEPaBEHCTB C OJTHOM IIEpEMEHHOM.

DYyHKUNH
[onsitue ¢pynkimm. O0IaCTh ONPEISICHUs ¥ MHOKECTBO 3HaueHHH QyHKIMH. CriocoObI 3aaHusl PyHKITUH.

I'padux pynxnun. Urenue cBoiicts pynkumu no e€ rpaduky. [Ipumepsl rpadukoB GyHKIUH, OTpaXKarOmuX
peabHbIe IPOLECCHI.

OyHKIMH, ONMCHIBAIONINE IPSMYIO U 0OpaTHYIO MIPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIuM y =
x2,y =x3, y=1x, y=|x|. [paduueckoe perieHne ypaBHEHHiT i CHCTEM YPaBHEHHIA.



9 KJIACC
Yuciia 1 BLIYHCICHUSA

PaLII/IOHaIIBHBIe quciia, nppaliuOHaJIbHBIC YUCJId, KOHCUYHBIC U OCCKOHEUHBIE JACCATUYHBIC ,Z[p06I/I. MHoxecTBO
Z[Cf’ICTBPITeJIBHBIX YHuCClII, ﬂeﬁCTBHTCHBHBIC Ypciia Kak 0CCKOHEUHBIE JACCATUYHBIC Z[p06I/I. Bzaumno OJHO3HA4YHOC
COOTBCTCTBUC MCIKAY MHOKCCTBOM ﬂeﬁCTBHTCHBHBIX YHUCCII 1N KOOpZ[HHaTHOﬁ HpﬂMOﬁ.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apu(MEeTHIeCKUE JSHCTBHS C IEHCTBUTEIIEHBIMU YHCIaMHU.
Pa3meprr 00BEKTOB OKPYKAIOMIETO MUPA, AITUTEIFHOCTE TPOIIECCOB B OKPYIKAIOIIIEM MHUPE.

[TpubmmkénHoe 3HaYeHNEe BEIMYNHBI, TOYHOCTH MpuOmmKkeHus. Okpyrienne yncen. [Ipukunka n onexka
Pe3yNbTaTOB BBHIYHCICHHA.

YpaBHeHus M HepaBeHCTBa
JIuneiiHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAINXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAAIMXCA K KBaipaTHBIM. bukBagpaTHOE ypaBHEHHE.
[IpumMeps! penieHUs ypaBHEHUH TPEThe U 4ETBEPTOM CTENEHEN pa3noKeHHEM Ha MHOKUTEIH.

Pemenne ,I[p06H0—paLII/IOHaJ'IBHBIX ypaBHCHPIf’I. Penrenne TeKCcTOBBIX 3agaq aJ'IFe6paI/I‘l€CKI/IM METOAOM.

YpaBHEeHHUE C IByMsI IEPEMEHHBIMH U €ro rpaduk. PeleHre cucTeM ABYX JIMHEHHBIX YPaBHEHUH C IBYyMs
nepeMeHHbIMU. PellieHre cucteM ABYX YpaBHEHUMN, OJTHO U3 KOTOPBIX JUHEIHOE, a APYTOe — BTOPOU CTCIICHHU.
I'padmyeckas uHTEpIIpETANINS CUCTEMbI YPAaBHEHUH C IBYMS MIEPEMCHHBIMH.

Pemrenre TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIIOCOOOM.
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienue nuHeNHHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. PellieHne cucteM JUHEUHBIX HEPABEHCTB C OJTHOU
nepemeHHoM. KBanpaTHeie HepaBeHCTBa. | padrdeckas nHTEpHpeTanys HEPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMSI IE€PEMEHHBIMH.

DYyHKUNH

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAWHATHI BEPIINHBI 1apa0OIIbl, 0Cb CHMMETPHH
napadobL.

Ipaduxu pyskimit: y = kx, y=kx + b, y =k/x, y =x3, y = VX, y = [x| i ux cBoiicTBa.
Yuc/i0BbIe MOCT€10BATETHHOCTH U MPOrPecCcuu

[TonsiTHE YMCI0BOM MOCIEA0BATEIBHOCTH. 3aIJaHUE ITOCIEA0BATSIIBHOCTA PEKYPPEHTHOM (hopMyJI0i 1
dhopmyII0if 1-TO UICHA.

ApudmeTrryeckas U reomeTprueckas mporpeccur. @opmysisl 7-ro wieHa apuhMeTHIeCKON U TeOMETPUIECKON
MPOTPECCHil, CyMMBI IIEPBBIX /1 WICHOB.

N3o0paskenne 1wieHOB apuMETHISCKON ¥ TeOMETPUIECKOHN IPOTpeccrii TOUKaMH Ha KOOPIUHATHOMN
IIOCKOCTH. JIMHEHHBINA U OKCITOHEHITHATBHBIN POCT. CII0KHBIC MPOTICHTEHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEBHOI'O KYPCA «AJI'EBPA>»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATbBI
JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IIPOIPaMMBI YUeOHOT0 Kypca «Anredpay XapaKTepH3yIOTCs:
1) naTpuoTHYeCcKOe BOCIIMTAHME:

MIPOSIBIICHHEM HHTEpEca K MPONUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ATUX
JOCTHKCHUH B IPYTUX HayKax M MPHUKIATHBIX cepax;

2) IrpaxkaiaHCKO€ H 1YXO0BHO-HPABCTBCHHOC BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEN TpayKIaHUHA U PEaT3aIliy ero TpaB, MPe/ICTaBICHUEM O
MaTeMaTHYECKIX OCHOBaX (YHKIIMOHUPOBAHUS PA3INIHBIX CTPYKTYP, SABICHUH, TIPOLIEAYP TPAKIAHCKOTO
obmrecTBa (HampuMep, BEIOOPHI, OMPOCH), TOTOBHOCTBIO K 00CYKICHUIO dTHYECKUX MPO0JIeM, CBI3aHHBIX C
MPaKTUIECKUM MPUMEHEHHUEM JTOCTIKEHUH HAYKH, OCO3HAHNEM BaXKHOCTH MOPATBHO-3THYECKHUX MPHHITUTIOB B
JESATEILHOCTH YYEHOTO;

3) Tpya0BOE BOCIMTAHME:

YCTaHOBKOH Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTHYESCKHX 3aa4 MAaTEeMaTHUYECKOH HAIIPaBICHHOCTH,
0CO3HAHUEM BOKHOCTH MaTeMaTHYECKOr0 00pa30BaHus Ha MPOTKCHUH BCEH JKU3HU IS YCIICITHON
po(heCCHOHAIBHOMN EATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BEIOOPOM U
MMOCTPOCHUEM MHIUBUAYAIBHOHN TPacKTOPHH 00pa30BaHUS W )KM3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB
1 OOIIECTBEHHBIX MOTPEOHOCTEH;

4) ICTCTUYECCKOEC BOCIMTAHUE:

CIIOCOOHOCTBHIO K SMOIIMOHATEHOMY M 3CTETHYECKOMY BOCIIPHATHIO MaTEMaTHYECKUX 0OBEKTOB, 33124,
pElIeHnH, pacCyXIeHNH, YMEHHIO BHIETh MATEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHUA:

OpHUCHTAINMEH B ICATSIBHOCTH HA COBPEMECHHYIO CCTEMY HAyUYHBIX MMPEACTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, PUPOBI U 00IIECTBa, TOHIMAaHNEM MaTeMaTHIeCKON HayKH Kak chepbl
YeJIOBEYECKOH NeATEIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH JJIsI Pa3BUTHS [IMBUIN3AINH, OBJIaJCHIEM
SI3BIKOM MaTeMAaTHK{ U MaTeMaTHYeCKOM KyJIbTYPOl Kak CPEeCTBOM MO3HAHUSA MHUPA, OBJIAJICHUEM
MPOCTEHIIMMHU HaBBIKAMHU MCCIIETOBATENbCKOM IEATENbHOCTH;

6) puznueckoe BocnuTaHue, GopMUPOBaAHNE KYJIbTYPhI 3I0POBbSI H IMOIMOHAILHOI0 0J1arOMOJTyYHA:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUECKre 3HAHUS B HHTEPecax CBOETO 3/I0pPOBbs, BEICHHUS 3J0POBOTO 00pasa
KU3HU (3I0pOBOE MUTaHKE, COATAHCHPOBAHHBINA PEXUM 3aHITAN U OTABIXA, pEryisipHas puzndecKas
aKTHBHOCTB), C(OOPMHUPOBAHHOCTHIO HABBIKA pe(ICKCUH, IPU3HAHUEM CBOETO MPaBa Ha ONIMOKY U TAKOTO XKe
MpaBa JIpyroro 4ejJoBeKa;

7) 3KoJI0ruYecKoe BOCIIUTAHUE:

OpHUCHTANEH Ha MPUMEHECHUE MaTEMaTHISCKUX 3HAHUHN JIUTSl pEeIICHUS 33]1a4 B 001aCTH COXPaHHOCTH
OKpY>KaroIIel cpepl, MIIaHUPOBAHUS TTOCTYTIKOB U OLIEHKH WX BO3MOXKHBIX TIOCTIE/ICTBUI [IJIsl OKpYXKAIoIIen
Cpelbl, 0CO3HAHMEM TI00aTHHOTO XapaKTepa IKOJOTHIECKHUX MPOOIeM U MyTel UX pelIeHns;

8) ajanranvsa K USMEHAIOIUMCHA YCJI0BUAM COUAIBbHON 1 l'lpldeIlHOﬁ Cpeabl:

TOTOBHOCTBIO K ﬂeﬁCTBHHM B YCIIOBUAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBINICHUIO YPOBHS CBOCH KOMIICTCHTHOCTH
YCpe3 MPAKTHUCCKYIO ACATCIBbHOCTb, B TOM YHUCJIIC YMCHUC YUUTLCA Y APYTUX J'IIOZ[Cﬁ, HpI/I06p€TaTI> B
COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKHM 1 KOMIICTCHIIMU U3 OIIbITAa APYTUX;



HE0OXOAMMOCTHIO B (DOPMHPOBAHNY HOBBIX 3HAHWU, B TOM YHCIIE (OPMYITHPOBATE UACH, IOHSATHS, THIIOTE3HI 00
00BEKTaX U SBICHHUSAX, B TOM YHUCIIC paHee HEeU3BECTHBIX, OCO3HABATH Ae(MUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYaIIHIO KaK BBI30OB,
TpeOyIONIHA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U JICHCTBHSI, (POPMYJIMPOBATH U OIICHUBATH
PHUCKH ¥ TIOCIIEACTBHA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC yHHUBePCAJIbHBIE y4eOHbIe JelCTBHS
BazoBrble jjornueckne aeicTBus:

o BBIABJIATE U XapaKTEPHU30BaTh CYHICCTBECHHBIC IIPU3HAKN MATEMATHYCCKHUX O6T>CKTOB, HOHHTHﬁ,
OTHOIICHUI MCKAY NOHATUAIMU, (bOpMyanOBaTB OIpeaACICHUA HOHHTHﬁ, YCTaHaBJIUBATb
CyH.[CCTBeHHBIﬁ IMpU3HAaK Knaccn(bm(aunu, OCHOBaHMUA IJIsA 0606H_ICHI/I}I " CpaBHCHUSA, KPUTCPUU
MMPOBOJAUMOTO aHaJIn3a,

. BOCIIPUHUMATD, (bOpMy.]'IPIpOBaTB u HpeO6paBOBI>IBaTI: CYKACHHUA: YTBCPANUTCIbHBIC U OTPULIATCIIBHBIC,
CANHNYHBIC, YaCTHBIC U 06H.[I/Ie, YCJIOBHBIC,

e  BBISIBIATH MaTEMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEUHs B (PaKTax, JTaHHBIX,
HaOJIOAEHUSIX U YTBEPKACHUSIX, ITpeIaraTh KpUTEPUH AJISl BHISIBICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUHI;

. ACJIaTh BbIBOABI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U HHAYKTUBHBIX yMOBaKJ’IIO‘lCHI/If/’I,
YMO3aKJIIO‘-IeHI/Iﬁ 10 aHAJIOTHH,

e pa3dupartb AOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHHUH (MIPSIMBIE U OT MPOTHBHOTO), TPOBOIUTD
CaMOCTOSITEIBHO HECIIOKHBIE TOKAa3aTeNbCTBA MAaTeMAaTHYECKIX (PaKTOB, BEICTPAUBaTh apryMEHTAIHIO,
MPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e  BBIOMpPATH CIIOCOO penIeHus yueOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BEIOUPATh
HanOoJee MOAXOMAMINN C YYETOM CaMOCTOSITENILHO BBIACTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTeibcKue JeiicTBUA:

e  WCIOJB30BATh BOMPOCH KaK MCCIEIOBATENbCKII HHCTPYMEHT TIO3HAHNUSA, (OPMYITUPOBATH BOIIPOCHL,
(uKcupyrole NPOTHBOPEUHe, IPOodIEMy, CAMOCTOATENFHO YCTAaHABINBATH ICKOMOE U JaHHOE,
(hopMHpOBaTH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE;

e  IIPOBOJIUTH ITO CAMOCTOSTEIBHO COCTABIEHHOMY IUIaHY HECIOKHBIHM DKCIIEPUMEHT, HEGOIIBIIIOE
HCCIIEIOBAHME 110 YCTaHOBIEHUIO 0COOCHHOCTEN MaTEMAaTHYECKOTO 00bEKTa, 3aBUCHMOCTE 00BEKTOB
MEXTy COOO0H;

e CaMOCTOATENHLHO (OPMYIIUPOBATH 00OOIICHUS U BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJICHNS,
WCCIIEIOBAHNSA, OLIEHUBATh IOCTOBEPHOCTD MOTyUYE€HHBIX PE3yIbTAaTOB, BRIBOJAOB U 0000IIEHNUH;

. IIPOrHO3UPOBATH BO3MOXKHOEC Pa3sBUTHUEC NIPOLECCA, 4 TAKXKE BBIIBUTATh ITPEATIONIOXKEHUA O €0 pa3BUTUHN
B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

e  BBIABJIATH HEJJOCTATOUHOCTH U M30BITOUHOCTH HH(POPMAITUH, TaAHHBIX, HCOOXOAUMBIX TS PEIICHUS
3a/Ja4u;



BBIOMPATH, AHATU3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATh HHPOPMAITUIO Pa3INIHbBIX BHIOB
1 (HopM TpeCTaBICHIS;

BEIOHMpaTh (popMy mpeacTaBiIeHus HHGOPMAIUN U WILTIOCTPUPOBATH PElIacMbIC 3a/1a4l CXCMaMH,
JUarpaMMaMiy, MHON rpaUKoi U MX KOMOHWHAIUSIMH,

OIICHUBATh HAIEKHOCTH HH()OPMAITUU 110 KPUTSPHSIM, TIPEUIOKCHHBIM YUUTEIIEM WIIN
c(hOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHnKkaTHBHBIe YHUBeEpCAJIbHBIE y4eOHbIe 1eliCTBUS:

BOCIIPUHUMATL U (bOpMyIII/IpOBaTB CYyXKACHHA B COOTBETCTBHUHU C YCIIOBUSAMU U LCIIAMUA O6H_I€HI/I$I, SICHO,
TOYHO, 'PAMOTHO BBIPpAKaTh CBOXO TOYKY 3PCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX, 1aBaTh MMOSACHCHUSA
10 Xo4y pCUICHUA 3aa4, KOMMCHTUPOBATH HOHy‘lCHHBIf’I pEe3yabTaT,

B X0/1¢ 00CYXKJCHHS 33aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMO# TEMBI, IPOOIEMBI, pelraeMon
3aJ1auM, BBICKAa3bIBATh U/IEH, HALIEJICHHbBIE HAa TOUCK PELLIEHUS, COMIOCTABIIATE CBOU CYKACHUA C
CYXIEHHSIMU JIPYTHX YYACTHUKOB JUaora, 0OHapyKUBaTh pa3iuiue M CXOACTBO MO3UIUH, B
KOPPEKTHOM (hopMe (HOpMyITHPOBaTh Pa3HOTIacusl, CBOM BO3PAKEHUS,

MIPEICTABISATh PE3YIbTATHI PEIICHUS 33a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNSA, IIPOEKTA, CAMOCTOSTEIHHO
BBIOMpaTh (hopMaT BEICTYIUIEHUS ¢ YYETOM 3aJay MPEe3eHTALMN M OCOOEHHOCTEH ayAUTOPHH;

MMOHUMATh U UCIIOJIB30BATh IIPCUMYIIICCTBA KOMaHZ[HOf’I u PIHI[HBHI[yaJ'IBHOﬁ pa6OTBI IIpu pCIICHUHN
y‘l€6HBIX MATEMATHYCCKHUX 3a1a4;

MNpuHUMATh LCIIb COBMECTHOM ACATCIIbBHOCTH, INIAHUPOBATH OPraHU3alUIO COBMECTHO pa60TBI,
pacnpeaciiaTb BUABI pa60T, A0TroBapuBaThCA, O6CY)KI[3TB mpouecc u pe3yjabTaTt pa6OTI:>I, O606H_IaTB
MHCHUA HECKOJIBKHUX J'IIOI[Cﬁ;

Y4acTBOBaTh B TPYIIOBHIX GopMax padoThl (00CyKaAeH!s, 00OMEH MHEHHUSIMH, MO3T'OBBIE IITYPMBI H
JpyTHE), BHIIOIHATH CBOIO YacTh PabOTHl M KOOPIMHUPOBATH CBOM ACHCTBHS C IPYTUMH WICHAMU
KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT [0 KPUTEPHAM, C(HOPMYTHUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBHSL.

PeryasiTuBHBIC yHHBepcaJbHbIe yieOHbIe NelCTBUSA

Camoopranuszanus:

CaMOCTOSTEIHLHO COCTABIIATE TUIAH, aJITOPUTM PEIICHIS 3a1a49d (WIIH €T0 4acTh), BRIOUPATh CIIOC00
peleHus ¢ YIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHIA ¢ YIETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJ'II), 3MOIUOHAJbHBIA NHTEJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOTIPOBEPKH, CAMOKOHTPOIIS Tpoliecca U pe3ysibTaTa PelieHUs] MaTeMaTHIeCKON
3a]1a4u;

MPeNBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33/Ia4H, BHOCUTH KOPPEKTHBHI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX 00CTOSITEIHCTB, HAHIGHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATSIEHOCTH TIOCTABICHHOM [EIH U YCIOBHUAM, OOBICHSITH
TIPUYHMHBI JOCTHKEHUS WM HEIOCTIDKCHUS [IeTTH, HAXOAUTH OMHOKY, JaBaTh OIIEHKY MMPHOOPETEHHOMY
OTIBITY.

4 COJEPXAHWE YYEBHOI'O ITPEJIMETA, KYPCA
AJITEBPA (204 u.)



BykBeHHble BbIpaXKeHHS (BBIp@KEHHUS C IepeMeHHbIMH). YucioBoe 3HaueHHE OyKBEHHOTO
BBIPA)KCHMUS.

JlonmycTuMble 3HaueHMsI IepeMeHHbIX. [lojcTaHOBKAa BBIpaXEHUH BMECTO IIEPEMEHHBIX.
[IpeobOpazoBanrie OYKBEHHBIX BBIPAKEHUN Ha OCHOBE CBOWMCTB apu(PMETHIECKUX JeicTBUA. PaBeHCTBO
OyKBEHHBIX BbIpaxKeHUU. TOXIecTBO.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeneM M ee cBoWcTBa. OpHouneHbl M MHOrowieHbl. CreneHb
MHorouneHa. CioxeHue, BBIYUTAHUE,YMHOXEHUE MHOIOWIEHOB. DOpMyJbl  COKpALIEHHOI'O
YMHOXXEHHUS: KBaAPaT CyMMBbI M KBaJpaT pasHOCcTH. PopMyra pa3HOCTH KBaIpaToB.

[IpeoOpa3oBaHue LENOr0 BBIPAXKEHHUS B MHOTOWICH. Pa3nokeHne MHOTOUWIEHOB HAa MHOXKUTEIU.
MHorowiensl ¢ ogHOM mnepeMeHHOM. KopeHb MHorouneHa. KBagpaTHbBIM TpexwieH; pa3ioXeHue
KBaJPAaTHOTO TPEXUJI€HA HA MHOXKUTEJIH.

Anrebpandeckas apoOb. OCHOBHOE CBOMCTBO ayreOpanueckoir apobu. CrokeHue, BhIUUTAHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apoOeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOWCTBA.

PanmonanbpHble BoIpaskeHUs U MX IpeoOpazoBanus. J[0ka3aTenbCTBO TOXIECTB.

KBamparaeie kopHu. CBoiicTBa apuMETHUECKUX KBAJPAaTHBIX KOpPHEW W UX MPUMEHEHHE K
MpeoOpa30BAHUIO YUCIIOBBIX BBIPAXKEHUI U BHIYUCICHUSIM.

VYpaBHenue ¢ onHoil nepemeHHOW. KopeHp ypaBHeHus. CBOICTBa UHUCIIOBBIX PaBEHCTB.
PaBHOCHUIIBHOCTH ypaBHEHHUI.

Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHME: (QOpMysia KOpPHEW KBAJpPaTHOTO YypaBHEHMS.
Teopema Buerta. Penienue ypaBHEeHU, CBOIAIMXCA K JIMHEWHBIM U KBaJApaTHBIM. [IpuMepsl penenus
ypaBHEHHH TpeTheil U 4eTBEPTOil cTeneHu. Pemenne ApoOHO-pallnoOHANbHBIX YpaBHEHUH.

VYpaBHeHHE C [IByMs NEpEMEHHBIMU. JIMHEWHOE ypaBHEHHE C JBYMS NEPEMEHHBIMH, IPUMEPHI
pelieHus: ypaBHEHHUH B LENIbIX YHCIIaX.

CucreMa ypaBHEHHUI ¢ IBYMsI TIepeMEHHBIMU. PaBHOCHIIBHOCTE cucTeM. CHUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMH;
pelIeHNE TTOJCTAHOBKOM M ClI0KeHuEeM. [IpuMephl penieHns: CUCTEM HEJIMHEHHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

JlekapTOBbI KOOPAMHATHI HAa IUJIOCKOCTH. ['padudeckas WHTEpIpeTalus ypaBHEHHUS C JIBYMS
nepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHS C JABYMS IEPEMEHHBIMH; YIJIOBOH KO3(QUIUEHT
IpsMO; yCIOBHE NapaIeIbHOCTH NPSIMbIX. ['pa@uku MpoCTEHIINX HETUHEHHBIX ypaBHEHMM:
nmapaboja, TurnepOosa, OKPYKHOCTb. ['paduyeckas HHTEpIpeTanys CHCTEM YPAaBHCHHH C JABYMS
IIEPEMEHHBIMH.

UucnoBbie HEPABEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ oHOM mnepeMeHHOW. PaBHOCWIBHOCTH HEpaBEeHCTB. JIMHEMHBIE HEPAaBEHCTBA C
oaHoil nepemenHon. KBanparusie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OHON MEPEMEHHOIA.

3aBucuMocTH MexIy BenuuuHamu. IlpencraBnenuwe 3aBucumoctei ¢opmynamu. Ilonsrue
byHKIHIH.

OO6nacte ompeneneHUs U MHOXKECTBO 3HaueHMH (QyHKiuu. CriocoOsl 3amanust ¢yHkuuu. I'padux
¢byakuun. CBolicTBa (QPyHKIIMNA, WX oTOOpakeHne Ha rpaduke. [Ipumepsl rpadukoB 3aBUCHMOCTEH,
OTpaXKaAIOIUX pealbHbIE IPOLECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSIMYIO U OOPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH U
CBOMICTBA.

Jluneiinas ¢yHkuus, ee rpaduk u cBorcTBa. KBampatwmunas ¢yHKms, ee rpaduk U CBOWCTBA.
CrenenHble (YHKIMU C HATypaJbHBIMU MOKa3aTesIMU 2 U 3, UX TpaUKH U CBOKCTBA.

I'paduxu yakmuit y =x,, y=3 x,y = [x|.

[lonsiTue YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCJIEAOBATEILHOCTH PEKYPPEHTHOU
dhopmymoit u GopMyIIOl N-TO YICHa.

Apudmerndeckass U reomMerpuueckas mporpeccud. Popmyabl N-ro wieHa apupMeTHdecKod u
T€OMETPUUYECKON MPOTPEeCcCHUii, CYMMBI MEPBBIX N 4WiICHOB. M300pakeHrne WICHOB apu(PMETHISCKON U
F€OMETPUYECKON MPOrpeCCUil TOUKaMU KOOPJAMHATHOMW MIIOCKOCTH. JIMHEHWHBIA U 3KCIIOHEHIIMATbHbIN
pocT. Cll0)KHbIE TPOLEHTHI.



[IpencraBnenre MaHHBIX B BHIAE Ta0mwuil, auarpamMm, rpadukoB. CiydaiiHas H3MEHYHUBOCTD.
CraTucTuyeckue XapakTepuCcTUKU Habopa JaHHBIX: cpefHee apupMeTHiIeckoe, MeiMana, HauboJbIee
Hpe,Z[CTaBJIeHI/IG 0 BBI60pO‘IHOM HCCIICA0OBAaHUN.

[TonsiTHE O CIIy4aifHOM OMBITE M CIIy9ailHOM cOOBITHH. YacToTa Ciry4ailHOTO COOBITHSI.

CraTucTUYeCKUH TOAXOJA K TOHSTHUIO BEPOSTHOCTH. BeposATHOCTH MPOTHBOMOIOKHBIX COOBITHI.
JlocToBepHbIE Y HEBO3MOXKHBIE COOBITHSI.

PaBHOB0O3MOXXHOCTE cOOBITHH. KiTaccuueckoe onpeieneHne BepoSTHOCTH.

Pemenne xkoMOMHATOPHBIX 3a7a4 mepeOopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIIO YMHOXCHHUSI.

W HAUMCHBIICC 3HAUYCHUS, pa3Max.

[TepecTanoBku U (pakTOpUaL.

3. TEMATHYECKOE II'TAHUPOBAHME.

8 kn1ace anredpa

n/n | Tema Koa- | XapakTepucTHKA OCHOBHBIX OcHoOBHBbIE
BO BH/IOB /IeITEJIbHOCTH YYCHUKA HANPAaBJICHUS
yacoB | (Ha ypoBHe YY/I). BOCIIMTATEJIbHOM
JAesITeJIbHOCTH
1 | I'n.1. PauuonanbHbie 23 DopmyIUpPOBATH ocHoBHOe | [TaTpuoTnueckoe
npo0u. CBOMCTBO anredpanvyecKkoil | BOCIUTAHUE,
I[1.1.ParmonanpHbIe IpOOH IpoOM W TPUMEHSTh €ro ISl | ICTETHYECKOE
U npeoOpa3oBaHus ApoOe. BOCIIMTAHUE, LICHHOCTU
UX CBOMCTBA. BeimonHaTh JEUCTBUSA C | HAy4HOrO MO3HAaHUS,
PaunonansHbie anredpanvdecKuMu OpoOsIMH. | TPYIOBOE
BBIPaXCHUSI. [TpencraBusTh 1esnoe | BOCIUTAHUE U
OcHoBHOE CBOMCTBO BBIPQXXCHHE B BUJIC MHOTOWICHA, | MPOPECCHOHATHHOE
JpoOH. JIpoOHOE — B BHUJIE OTHOIICHHS | CAMOOIIPE/ICICHHE.
[1.2.CymmMma u pa3HOCTh MHOTOYJICHOB; JIOKa3bIBaTh
Tpo0eH. TOXIECTBA.
CroxeHue ¥ BbIUUTaHUE DopMynHpOBaTh  OMNpEACIICHHE
npobeil ¢ 0IMHAaKOBBIMU CTEMEHH C LIEJbIM IOKa3aTeleM.
3HAMEHATEIISIMU. DopMynHpOBATH, 3aITUCHIBATH B
CioxxeHrue M BbIYUTAHHE CHMBOJIMYECKOU dhopme u
npobeit c pa3HbIMU WUTIOCTPUPOBATh  IPUMEPAMHU
3HAMEHATEISIMH. CBOICTBaA CTENEHU C LIETbIM
[1.3.IIpousBenenue 51 [I0Ka3aTelIeM; IIPUMEHSATH
YacTHOE JIPOOEi. CBOMCTBA CTEIIEHU U1
YMHOXEHHE IpoOeii. npeoOpa3oBaHUsl BBIPAKEHUU U
Bo3senenne  nmpobu B BEIYHMCIICHUH.
CTEIEHb.
Henenue npobeid.
[IpeobpazoBanue
paIlMOHATILHBIX
BBIPAKCHU.
OyHkus y=k/X u eé
rpaduk.
2 | I'nm.2. KBagpaTHble KOpHHU. 19 [IpuBouTH npumepsl | LlenHoctu
[1.4./leficTBUTENbHBIE UppallOHAIbHBIX YyCell; | HAy4HOr O
qHca. pacno3HaBaTh palMOHAIBHBIE WU | MO3HAHUS,




PannoHaneHbIe ynca. UPpALMOHAIIbHBIE 4yucnia; | TpyAoBOE
Uppanmonanbuble ynca. u300paxarh 4YHCIa TOYKAMH | BOCIIUTAHUE H
[1.5.ApudmeTndeckuii KOOPJIUHATHOU TIPSIMOA. npodeccuoHaIbHOE
KBaIPAaTHBIN KOPEHb. Haxoautb JIECSITUYHBIE | CAMOOIIpEICIICHHE,
KBaaparHble KOpHHU. NpUOKEHNS PAalMOHAIBHBIX M | 9KOJOTHYECKOe
ApudmeTnaeckuii UPPALMOHATBHBIX YHCEN; BOCIIUTaHUE,
KBaJIPaTHBIN KOPEHb. CpPaBHUBATh W YHOPSJIOYUBATH | TPAXKIAHCKOE
YpaBHeHHE X° = a. JIEWCTBUTEIIbHBIC YNCIIA. BOCIIUTAHHUE.
Haxoxnenue OnuceiBaTh MHOKECTBO
npUOIMKEHHBIX JICHCTBUTEIIBHBIX YHCEIL.
3HAYEHUI KBAIPaTHOTO HUcnonp3oBaTe B MHUCHMEHHOMI
KOPHSI. MaTEMaTHYECKON peun
dynkimsg y = x> u eé obo3HaueHHsT W TrpaduUEcKue
rpadux. U300paKeHHS YHCIIOBBIX
I1.6.CgoiicTBa MHOKECTB, TEOPETUKO-
apuMeTHIECKOTO MHOKECTBEHHYIO CHMBOJIUKY.
KBaJPaTHOTO KOPHS. @opMynMpOBATh  OINpPEACIICHHUE
KBagparuslii kopeHb U3 KBaJIpaTHOTO KOpPHS M3 4YHCIA.
POM3BEACHUS U Jpodu. Hcnonp3oBate rpaduk ¢pyHKuun
KBagpaTHblii KOpeHb U3 y = X? IS HAXOXKICHUS
CTEIICHHU. KBaJPaTHBIX KOPHEN. BIUKCIIATS
I1.7TIpumeHeHre CBOMCTB TOYHBIE W TPHUOJHMKCHHBIC
apuMeTHIECKOro 3HAUYCHUS KOPHEH,
KBaJPaTHOTO KOPHS. UCIIONIB3YSl MPU HEOOXOAUMOCTH
Brinecenne MHOKUTENS 32 KaJIbKYJISTOD; MIPOBOJIUTD
3HaK KOpHs. BHeceHue OIICHKY KBAJIpaTHBIX KOPHEM.
MHOXWTEIIST  TOJ  3HaK JlokasbIBaTh CBOICTBA
KOPHSI. apuQMeTHUYECKUX  KBaJApaTHBIX
[IpeobpazoBanue KOpHEH; MPUMEHATh UX JJIs
BBIPAXKEHUM, COJIEPHKAITUX npeoOpa30BaHMsl BRIPAKEHUH.
KBaJpaTHBIC KOPHHU. Boruucnsats 3HAUYEHUS

BBIPAXKEHHUI, cozieprKaIImnX

KBaJpaTHbIE KOPHHU; BBIPAXKATH

MIEPEMEHHBIE U3 T€OMETPUUECKUX

U Qu3nuecKux Gopmy.

HccnenoBars ypaBHEHHE BUIA

x’= a ; HaXOJUTh TOYHBIE U

npuOIMKEHHbIE KOPHU 1pH a > 0
I'n.3. KBanpaTtHsie 21 Pacno3naBate  nuHeliHBIE W | LleHHOCTH
YpaBHEHUS. KBaJIpaTHbIE ypaBHEHMS, LEJbIe | HAYYHOTO
[1.8.KBagpaTtHoe U IpOOHBIC YpaBHEHHS. IIO3HAHUS,
YpaBHEHUE U PemaTte kBagpaTHbIE YpaBHEHHUS, | TPYAOBOE
€ro KOpHHU. a TaK)K€ YpaBHEHUS, CBOJIAILMECA | BOCIUTAaHUE U
Henonnsle kBagpaTHbIE K HHUM; pemarb JApoOHO- | mpodeccHoHanbHOe
YpaBHEHUS. palroHaIbHbIE YPaBHEHUS. CaMOOTIpe/IeICHHE,
dopmyiia KOpHEH Uccnenosars KBaJI[paTHbIE | SKOJIOTUYECKOE
KBaIPaTHOT'O YPaBHEHUSI. YpaBHEHUS MO IUCKPUMHUHAHTY U | BOCIIUTAHUE

Pemenue
MOMOILIbIO
KBaJpaTHBIX YPABHEHU.
Teopema Buera.
I1.9./Ipo6HO

3a1a4 c

Koa(urmeHTam.

Pemrats TEKCTOBBIC 3aJ1aun
anreOpanvdecKumM croco0om:
MEPEXOAUTh  OT  CJIOBECHOM

(GOpMYIUPOBKH YCIIOBHS 3aJaul




panuoHaIbHbIE
YpaBHEHUS.
JTPOOHBIX
pallOHATBHBIX
YpaBHEHUU.
Pemienue
MOMOIIbIO
palOHATBHBIX
YpaBHEHUU.

Pemenne

3a7a4 c

K  anreOpanyeckod  MOJCIH
HyTeM COCTaBJICHUA ypaBHeHI/IH;
penrarhb

COCTaBJIEHHOE YpaBHEHUE;
HHTEPIPETHPOBATH PE3yIIbTaT.

I'n.4.HepaBeHncrsa.
[1.10.YucnoBbie
HEpaBEHCTBA

U UX CBOMCTBA.

Hucnosble HEPaBEHCTBA.
CBoliCTBa YHCIIOBBIX
HEPaBEHCTB.

Clo’)keHHEe U YMHOXKEHUE
YUCJIOBBIX HEPABEHCTB.
[TorpemHocTs U TOYHOCTh
NpUOIINKECHHUS.
I1.11.HepaBeHncTra Cc
OJHOM

MepEeEMEHHOMN " 170'¢
CUCTEMBI.

Ilepeceuenne u
o0BeTMHEHUE

MHOECTB.

Hucnosble IPOMEKYTKH.
Pemienne HepaBeHCTB C
OJHOM
TIEPEMEHHOM.
Pemenue
HEPaBEHCTB
C OJIHOM IIEPEMEHHOM.

CHUCTEM

20

Haxonuts, AHAJIU3UPOBATD,
COIOCTaBJISATh YHCIIOBbIE
XapaKTEPUCTUKU OOBEKTOB
OKPY’KaloIIero MUpa.
Hcnonb3oBate pasHble  (OPMBI

3aIHcu HNPUOIIMKEHHBIX
3HaYeHUH; JenaTh BBIBOABI O
TOYHOCTH  NPHUOIMKEHUS  TI0
3anucu npUOIMKEHHOTO
3HAYCHMSL.

BbIMONHATE ~ BBIUMCIEHUS €

pEeaJIbHBIMU TaHHBIMH.
BbINOMHATE MPUKUAKY U OLEHKY
PE3yJIbTaTOB BBIYUCIICHUN.

DopmyIHUpPOBATH CBONCTBA
YU CIIOBBIX HEPaBEHCTB,
WJUTIOCTPUPOBATH ux Ha
KOOPJIMHATHOM MPSMOW,
JIOKa3bIBaTh anreOpanvecku;
MIPUMEHSTh CBOMCTBA

HEPaBEHCTB IIPU PEILICHUU 3a1a4.
PacnosnaBatp JMHEHHbIE
HEpaBEeHCTBA. Pemarp JIMHElHbIe
HEpaBEHCTBA, CUCTEMBI
JIMHEHHBIX HEPABEHCTB.
[IpuBOoANTE MpHUMEpPHl KOHEUHBIX
U OECKOHEYHBIX  MHOKECTB.
Haxomute  oObenuHeHHWE U
IepeceyeHre MHOKECTB.
IIpuBoguTh [IPUMEPBHI
HECJIOKHBIX KJ1accu(UKaIHii.
Hcnonws3oBats TEOPETUKO-
MHOECTBEHHYIO CHMBOJIUKY H
SI3BIK IIPU PELLIEHUH 3a/1a4 B XOJI€
U3Y4YEHUsl DPa3IUYHBIX DPa3IeioB

Kypca.
NnmoctpupoBaTh

MaTEMATHYCCKHUEC IIOHATUA )41
YTBEPKACHUS IpUMepamH.

Hcnonp30BaTh NpuMepbl U KOHTP
IPUMEPHI B apryMEHTAlUH.
Koncrpyuposats
MaTeMaTHYECKUE MPEATIOKEHUS C

Ilennoctu
Hay4IHOTO
MMO3HAHUS,
9KOJIOTHYECKOE
BOCIIUTAHUE,
TPaKIAHCKOE
BOCIIUTAHHE.




ITOMOIIBIO CBSI30K €CIH ..., TO ...,
B TOM U TOJIbKO TOM cllydae,
JIOTHYECKHUX CBS30K U, WM.

4 | I'n.5.Crenens ¢ neasiM 11 ®opmynuposarsk  omnpeaenenue | Ilatpuornueckoe
MOKa3aTejieM. DJIEMEHTEI CTENEHU C IEIBIM IO0Ka3aTeleM. | BOCIUTAHUE,
CTATHCTHUKH. DopMyIHpOBaATH, 3aIIUCHIBATh B | 3CTETUYECKOE
I1.12.Cteness ¢ 1eabIM CHUMBOJIMYECKON dhopme " | BOCIIMTaHHE, IIEHHOCTH
IOKa3aTelieM u eé WJUTIOCTPUPOBATH MpUMepamMu | Hay4HOro MO3HaHUs,
CBOMCTBA. CBOWCTBA CTEMEHU C LEJIbIM | TPYJ0BOE
OrnpezenieHne CTENEeHU C IOKAa3aTelIeM; MPUMEHSATH | BOCIUTaHUE U
1EJIBIM OTPHIIATEIIBHBIM CBOIiCcTBa CTENEHU 1St | ipopeccoHaIbHOE
IOKa3aTelIeM. npeoOpa3oBaHus BBIPAKCHHA U | CAMOOIpEeIIeHuE,
CBoiicTBa  CcTeIEHU C BEIYHCIICHUH. rpakAaHCKOE
L[EJIBIM W3Bnekarp wHGOpMALMIO W3 | BOCIHTAHHUE.
MOKa3aTeJIeM. TaOIHI] ¥ AUAarpamMM, BBITIOJIHSTH
CraHgapTHBIN BUI YHCTIA. BBIYUCICHHUS 10  TaOJWYHBIM
I1.13D71emMeHTHI NAHHEIM.

CTaTUCTHKH. OnpenensiTh MO JaUarpaMmam

Coop w® TpynmupoBKa HauOoJIbIINE ¥  HAWMCHBIINE

CTAaTUCTHYCCKUX JAHHBIX. JaHHBIC, CPABHUBATH BETUYHHEI.

Harnannoe [IpeacraBmsate wmHOpMaIUIO B

MIpPE/ICTABIICHHE BHAE TaOJNMI[, CTOIOYATBIX U

CTaTUCTUYECKOM KPYTOBBIX JUarpamMMm, B TOM

uHpOpMaLIUH. yuclie C IIOMOIIbIO
KOMITHIOTEPHBIX ITPOTPAMM.
[IpuBoauTH coJiepKaTebHbIC
IpUMEPHI HCIIOIL30BaHUSA
CpPEeIHMX JUJISi OMMCAHUsl JAHHBIX
(ypoBeHb BOABI B BOJAOEME,
CIIOPTUBHBIE MMOKa3aTellH,
ompeneeHue TPaHMI]
KJIMMaTHYECKUX 30H)

5 | [loBTOopenwue (UTOroBOE). 8 3HaTh Marepuan, U3ydeHHbId B | [leHHOCTH Hay4-

Kypce MaTeMaTUKH 3a 8 Ki1acc HOI'O ITO3HAHMSI,
YMeTh NpUMEHSTh TMOIMYYEHHBIC | TPYIOBOE
3HAHUS HA IPAKTHUKE. BOCIIUTAHUE
YMeTh  JIOTMYECKH  MBICIIHTh, | TPO(ecCHoHab-
OTCTanBaTh CBOIO TOYKY 3pPEHHUS | HOE CaMOoMpeie-
Y BBICJTYIIIUBATh MHEHHE JIPYTUX, | JIGHUE, YKOJIOTH-
paboTaTh B KOMaHJIE. YEeCKOE BOCIIMTAHHE.

6 | Uroro 102

9 kaacc ajaredpa

n/n | Tema Koa- | XapakTepucTuka 0CHOBHBIX OcHoOBHBIE
BO BH/IOB /IeITEJIbHOCTH YYCHUKA HANpPaBJICHUS
yacoB | (Ha ypoBHe YY/I). BOCIIMTATEJIbHOM
JeITeIbHOCTH
1 | KBagparuunas 22 Haxonuth o0macTs omnpeaeneHus ILennocTtu




byHKIUSA 00J1acTh 3HaUYCHUS PYHKITUH; Hay4YHOTO
Ob6nacTp onpeaencHus OnuceiBaTh CBOMCTBAa (PYHKIIMM Ha | TO3HAHWUS,
U 00JIacTh 3HAYCHUU OCHOBE ee rpauyYecKoro | TpPyI0BOE
byHKIIUN MPE/ICTABIICHHUS; BOCIIUTaHUE U
CgoiicTBa QyHKIIUH. Hcnonp3oBath (GYHKIMOHATBHYIO | TpodeCcCHOHATBHOE
[IpomexyTku CHUMBOJIUKY TUIS 3allUCU | CAMOOIIPENIEIICHHE,
3HAKOIOCTOSIHCTBA pa3Hoo0pa3HbIX (PaKTOB CBSI3AHHBIX C | KOJOTHYECKOE
KBagpaTHsiii paccMaTpuBaeMbIMU BOCIIUTaHHUE,
TpEXwWIeH U  €ro GYHKIUSAMH,  CTPOUTH  pPEUYEBbIC | TPakIaHCKOE
KOPHH. KOHCTPYKLIMH C  HCIOJb30BaHUEM | BOCIUTAHHUE.
[TocTpoenue rpaduka (GYHKIIMOHATBLHON TEPMHUHOJIOTHN
KBaJAPaTUYHON Haxoaute mo rpaduky mpoMexyTKu
byHKIHH. BO3pacTaHuss W YObIBaHUS (YHKIIUH.
CrenenHas (GyHKIHA. BpIuncisaTe KOpHU N-U CTEIEHH;
Kopens n-#1 cTenenu. [lepeuncnarb CBOMCTBAa CTENEHHBIX
Crenenb c byHKUINH;
palMOHALHBIM CxemaTH4ecku CTPOUTh TpaduKu
IIOKAa3aTENEM. byHKUNH;

YKka3pIBaTh 0COOEHHOCTH TPaAdHUKOB.
YpaBHeHUs u 14 Pemate ypaBHeHus TpeTheil u Oonee | LlenHocTn
HEPaBEHCTBA C CTENeHel ¢ OTHUM HAy4YHOTO
OJIHOH NEpEMEHHOM. HEU3BECTHBIM C MIOMOUIBIO | TO3HAHUA,
YpaBHeHus, pa3oKeHusi Ha MHOXKHUTEHN U TPYI0BOE
MPUBOANMBIC BBEJICHUS BCIIOMOTaTENIbHOM | BOCIIUTAHUE U
K KBa/IpaTHBIM. nepemeHnHoil. IlpuBoguts Apobu K | mpodeccuoHambHOE
Pemenne  apoOHBIX o011eMy 3HaMEHaTeJIo, pemaTh CaMOOIPEIEIICHNUE,
palMOHATBHBIX KBaJIpaTHbIE YpPaBHEHHUS, NMPUMEHSATH | IKOJIOTUYECKOE
ypaBHEHUH. AITOPUTM PELLICHUS BOCIIUTaHUE
HepaBencrBa BTOpOI JTPOOHBIX pallMOHAIBHBIX YPABHCHHIA.
CTEIIEHU C  OJHOU [Ipumenars rpaduueckoe
MEePEMEHHOM. IpeJICTaBICHNE TUISE pelieHus
Pemienne HepaBeHCTB HEPaBEHCTB BTOPOU CTEIEHU C OJHOU
METOJIOM nepeMeHHou.Pemarh panuoHalIbHbIE
MHTEPBAJIOB. HEPABEHCTBA METOJIOM MHTEPBAJIOB.
YpaBHeHus u 17 Pemats cucremsl, cogepsxkamiue oaHo | [larpuoruueckoe
HEPABEHCTBA C JBYMs YpaBHEHHE NEPBOM, a APYroe BTOPOH | BOCIIUTAHHUE,
NEePEMEHHBIMH U UX CTENEeHHU. 3HATh AJITOPUTM DELIEHUS | ICTETUYECKOE

CUCTEMBI.
['padpuaeckuii crmocod
pelieHus CUCTEM
YpaBHEHUU.
VYpaBHEHUsT C [ByMs
NEPEMEHHBIMU U UX
CUCTEMBI.

CHUCTEM BTOPOU CTEIICHH.

Pemats cuctembl ABYyX YpaBHEHUU
BTOPOU CTEIEHU c JIBYMsI
NEePEMEHHBIMH, UCIIOJIB3YS
U3BECTHBIE CIIOCOOBI.
Pematp TEKCTOBBIE
anreOpanyeckuM crocoOoMm:
MepexXoauTh oT CJIOBECHOU
(GOpPMYIUPOBKH YCIOBHS 3a/1a4H K
anreOpanveckol  MOJenu  IMyTeM
COCTaBJICHUS YpaBHEHHUsS;, peIlaTh
COCTaBJICHHOE ypaBHEHUE;
WHTEPIPETUPOBATH pe3yJbTar.
NnmoctpupoBaTh Ha KOOPAWHATHOU
MJIOCKOCTH  MHOXKECTBO  peHICHUM

3a1a4ud

BOCIIUTAaHUEC, HCHHOCTHU
HAYYHOTO TIO3HAHMUS,
TPYAOBOE

BOCITUTAHHUE U
npodeccuoHanbHOE
CaMoOTIpe/ieIICHHE.




CHUCTEMBI HCPAaBCHCTB.

Apudmernueckas U 15 [IpumeHATH nHjekcHsle | LlenHnoctn
reoMeTpuyecKas 0003Ha4YeHHUsI, CTPOUTH peUeBbIe HAy4YHOTO
IIPOrPECCHUH. BBICKa3bIBaHUSI C HCIOJb30BAaHUEM | IIO3HAHMS,
dopmyna CYMMBI TEPMHUHOJIOTUH, CBSI3aHHOM C | AKOJIOTUYECKOE
HEPBBIX HNOHSTHEM I10CIIE0BATEIBLHOCTH. BOCIIUTAaHHUE,
n YJIEHOB N3o06paxarsb YIEHBI | TPaXKJIaHCKOE
apudMeTHIecKou NOCJIEI0BATENbHOCTY  TOYKAMU HA | BOCIIHUTAHUE.
POrpeccuu KOOPJMHATHOM TJIOCKOCTH;
I'eomerpuueckas [TpumensTh PopMyITy N-TO YIeHa Ipu
nporpeccusi. @opmyna peleHnu 3a1a4. BeIBOUTh Ha OCHOBE
CyMMBI  TEPBBIX N JI0Ka3aTeNbHbBIX paccyxaeHui
YJICHOB bopMyIBI oO1ero YJIeHa
reOMETPUYECKON reOMETPUUYECKON TPOTrPECCHIA.
POrpeccuu Pemarp 3amaun ¢ UCHOJIB30BaHUEM

dopmynel.  Pemate  3amaum C

UCIIONIb30BaHUEM  (GOpMyIbl  M-TO

YIeHa T€OMETPUYECKON IMPOTPECCUH,

dbopMyIibl CyMMBI TEpPBBIX M-4JICHOB

T€OMETPUYECKON TPOTPECCUM.
DJIEeMEHTHI 13 BeimonaaTe TIEpe0op BCeBO3MOXKHBIX | LleHHOCTH HaydyHOTO
KOMOWHATOPUKH U BapUaHTOB AJIs MIO3HAHUS, TPYJ0BOE
TEOpUHU BEPOATHOCTH nepecyera 00BEKTOB WIH | BOCIIUTAHUE U
[lepecranoBku koMOuHarmii. IlpumeHsTs npaBuio | mpodeccuoHanbHoe
Pasmemenus KOMOMHATOPHOTO YMHOXEHHsI JIJIsl | cCaMOOTpeiesIeHuE,
Coueranus pelieHns 3a7ad  Ha  HaxOXKIEHHE | DKOJOTMYECKOe
BepostHocTh yucna 00BEKTOB WM | BOCIIUTAHUE, TyXOBHO-
PaBHOBO3MOKHBIX KoMOuHanmii;Pacno3HaBate  3ajjauu | HDAaBCTBEHHOE
COOBITHIA Ha OIpe/ieJICHUE YUCIIa IEPECTaHOBOK | BOCIHUTAHUE

U BBIIOJHATH  COOTBETCTBYIOLIUE

BBIUMCJICHHUS,

Pemiare 3amaum  Ha  BBIYMCIIEHUE

BEPOSATHOCTH c IPUMEHEHHEM

KOMOWHATOPUKH. ITpuBoauTh

MPUMEPHI JOCTOBEPHBIX u

HEBO3MOXKHBIX COOBITHIA;

OOBSICHATD 3HAYUMOCTD

MaJIOBEPOSTHBIX COOBITHIA B

3aBHCHUMOCTH OT MX MOCIEACTBHIA;

Pemate 3amaum Ha HaXOXKICHHE

BEPOSITHOCTEH COOBITHIA.
IToBTOpEeHUE 21 3HaTh MaTepual, U3ydeHHbI B Kypce | LlenHocTn

MaTeMaTHKH 3a 9 kiacc. HAy4YHOTO

Bnaners o0muM mpueMoM perieHus | O3HaHUs,

3ajad. TPYI0BOE

YMeTp  NpPUMEHSTh  MOJYYEHHBIE | BOCIUTAHUE U

3HAHUS Ha MPAKTHUKE. npodeccuoHanbHOe

YmeTh JIOTUYECKHU MBICIIUTD, | CAMOOIPEEIICHNUE,

OTCTauBaTh CBOIO TOYKY 3pPEHHUS U | IKOJIOTUYECKOE

BBICIYIIMBATh ~ MHEHHUE  JIPYTUX, | BOCIIUTAHUE

paboTaTh B KOMaHJIE.
Hroro 102




COI'JTACOBAHO COI'JTACOBAHO
[Ipotokon 3acenannNel
METOJINYECKOTO OObETUHEHHS YUUTEIeH
or 29.08.23. Yepkecona T.B.
Kameimanckas E.B. 3aM. qupektopa o YBP
ITonnuce pykoBoaurens MO OY pacmudpoBka MIOAIUCH
pactudpoBKa MOAIUCH

Hara
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