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HOACHUTEJBHASA 3AIINCKA

Anre0Opa sBIsS€TCS OJMHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
obecrieunBaeT U3y4YeHUE NPYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U F'yMaHUTap-
HOTO ITUKJIOB, €€ OCBOCHUE HEOOXOMMMO JJIsl TIPOJOJDKEHUS 00pa30BaHUS U B TIOBCETHEBHOM
KU3HU. Pa3BuTHe y 00y4aromuxcsi Hay4HbIX MPEACTABICHUN O MIPOUCXOXKIEHUU U CYIIHOCTH
anredpandeckux abCTpakui, cCoco0e OTpaKeHHs] MaTeMaTUYeCKOW HayKoW SIBIEHUN U Mpo-
1IECCOB B IPUPO/IC U OOIIECTBE, POJIM MATEMATUYECKOTO MOJICIMPOBAHKS B HAYYHOM MTO3HAHUU
1 B TIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIIIJICHUS,
HEOOXOIUMBIX MJIsi ajanTalid B COBpeMEHHOM IudpoBoM obmiectBe. M3ydeHue anreOpbl
oOecreunBaeT pa3BUTHE YMEHUS HA0JI01aTh, CPABHUBAThH, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYET
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOZIBI, ()OPMYIIHpPOBATh yTBEpkaeHUsA. OCBOeHUE Kypca anreOphl oOecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS] OOYYalOIIUXCS: OHU HMCHOJIB3YIOT JCAYKTUBHBICE M WHAYKTUBHBIC
paccykJieHus, oOOOIleHHEe W KOHKPETH3allhio, a0CTparupoBaHue u aHajioruto. OOyueHue
anredpe mpenoaracT 3HaAYUTENIbHBIA 00bEM CAMOCTOSITEIBHON JEATEILHOCTH 00YyUalOIIUXC,
MIO3TOMY CaMOCTOSITEJIbBHOE pElIeHUe 3ajay SBIECTCS peau3alueil JesTelIbHOCTHOIO
MpUHIUIA O0yYEHHUS.

B crpyktype nporpamMmsl yueOHOro Kypca «Anredpa» Ijsi OCHOBHOro o0miero oopaso-
BaHUSI OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIbHO-METOJUYECKUE JTUHUU: «YHucna U BbIYUC-
JIEHUs», «ANredpandeckre BhIPAKECHUS», « Y paBHEHUS U HEpaBEHCTBa», « DyHKiuny. Kaxaas
M3 3TUX COJIEPKATEIbHO-METOIUYECKUX JIMHUM Pa3BUBACTCS Ha MPOTSHKEHUM TPEX JIET U3yue-
HUSI Kypca, B3aUMOJICUCTBYSl C JAPYIMMHU €ro JUHUSIMHU. B Xone u3ydeHus yueOHOro Kypca
oOydJarommmcsi  TPUXOAMUTCS  JIOTUYECKH  pacCyX/aTb,  HMCIOJIb30BaTh  TEOPETHUKO-
MHOKECTBEHHBIN s3bIK. B CBSI3U ¢ 3THM B IIporpamMmy yueOHOTO Kypca «Anredpay BKIIOYESHBI
HEKOTOPBIE OCHOBBI JIOTUKH, TIPEJACTABICHHBIE BO BCEX OCHOBHBIX pa3/elaXx MaTeMaTUYECKOro
00pa3oBaHus U CIIOCOOCTBYIONIME OBJIAJICHUIO O0YUYaIOIIMMUCS OCHOB YHUBEPCAIILHOIO MaTe-
MaTHYECKOTO si3bIKa. ColiepKaTelbHON U CTPYKTYPHOM OCOOEHHOCTHIO YUEOHOro Kypca «AJl-
reOpay SIBJISIETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxxanue MUHAM «YuCna U BBIUMCICHUS CIYKUT OCHOBOM JJIsl TaJIbHEHIIIETO U3Y-
YEHUsS MaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYUYAIONIMXCS JIOTUYECKOTO MBIIUICHHUS,
(hopMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMAMHU, a TAK)KEe TPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOAUMBIX JIJIsi TOBCETHEBHOUM >KU3HU. Pa3BUTHE MOHATHUS O YKCIIE HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMs CBS3aHO C PAllMOHAIBHBIMUA U UPPAMOHATBHBIMUA YUCIIAMH,
dhopMUpOBaHUEM TIPEACTABICHUMA O JICHCTBUTEIIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YMCIOBOM
JIMHUM OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Conepxkanue ByX anreOpanuecKkux JIMHUN - « AnreOpandeckue BhIpaKeHUs» U «YpaB-
HEHHUS W HEPABEHCTBa» CMOCOOCTBYET (DOPMUPOBAHHIO Yy OOYYAIOMUXCS MaTEMaTHYECKOTO
amnmapara, HeoOXOMMOTO JIJIsl PEIISHHUs 3a/1a4 MAaTEMATHKU, CMEXHBIX TIPEIMETOB U TIPAKTUKO-
OpHEHTHUPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHUsl y4eOHBIN MaTepual
TPYIIUPYETCS BOKPYT pallUOHATBHBIX BhIpaKeHUN. Anredpa 1eMOHCTPUPYET 3HaUECHUE



MaTEMAaTUKM KaK S3bIKa JJI MIOCTPOCHHSI MAaTEMAaTUYECKUX MOJEIIEH, OIUMCAaHUs MPOLIECCOB U
SBJIEHUH peasbHOTO Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe JajbHEIIee pa3BUTHE
IITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, U1 OCBOEHUS Kypca nHpopma-
TUKH, U OBJAJICHUE HABbIKAMHU JEIyKTUBHBIX paccyxacHuid. [IpeoOpa3oBaHne CHMBOJBHBIX
(dopM criocoOCTBYET Pa3BUTHUIO BOOOPaXKEHUSI, CHOCOOHOCTEN K MaTEMAaTUUECKOMY TBOPUYECTBY.

Copepxanue (pyHKIMOHAJIBHO-TpapUUECKON JMHUM HALEJIEHO Ha IOJy4YeHHE 00ydaro-
HIMMHCS 3HAHUN O QYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENH sl OMUCAHUS U HC-
CJIEIOBaHUs Pa3HOOOpAa3HBIX MPOLECCOB U SIBJICHUN B pHpoAe U ooOmecTse. M3yuenne mare-
pHajia CrioCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCs YMEHHs UCHOJIb30BaTh PA3IMYHbIE BbIpa3u-
TEJbHBIE CPEACTBA S3bIKA MAaTEMATHUKH - CJIOBECHBIC, CUMBOJINYECKHUE, Ipaduueckue, BHOCUT
BKJIaJ] B (JOPMUPOBAHUE MPEACTABICHUI O POJIM MATEMaTUKUA B PA3BUTUH IUBWIM3AIUN U
KYJIbTYpBI.

CornacHo yueOHOMY IJ1aHy B 7-9 Kiaccax uzydaercs yueOHbIN Kypc «AnreOpay, KOTOPHbIit
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl coiep:kaHus: «Uuciia M BBIYMCICHUSD, «AJl-
reOpanyuecKue BhIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaAY, « DyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce - 102 gaca (3
yaca B Henenmo), B 8 kiacce - 102 gaca (3 gaca B Heaeno), B 9 kimacce - 102 gaca (3 gaca B
HEJICITIO).



COIEPKXAHUE OBYYEHUA
7 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Jlpobu OOBIKHOBEHHBIE U ACCSATUYHBIC, TIEPEX0] OT OJHOM (OpPMBI 3amucu Jpodei K
npyrou. IlonsTie pannoHaIbHOIO 4YMCia, 3alMCh, CPABHEHHE, YIIOPSAOUYNBAHNE PALlOHAIIb-
HBIX yucel. Apudmerndyeckue AEUCTBUS C palMOHAJIbHBIMU yuciIaMu. PemieHue 3amaud u3
peaJIbHOM MPAKTUKK HA YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM: OIpeesieHre, MPeoOpa30BaHNe BBIPAKEHUI Ha
OCHOBE OIpe/IeICHHUSI, 3aMUCh O0NbIIUX Yrcen. [IpoleHThl, 3aTUCh MPOLIEHTOB B BUJIE IPOOH U
Apodu B BUE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4M HA MPOLICHTHI, PEIICHUE 334 U3 pealbHOi
IIPaKTHKH.

[IpuMeHeHre NPU3HAKOB IEIUMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HATyPAJIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPIIMOHATIBHOCTH.

AJuire0OpanvecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C NEPEMEHHOMU. JlOMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBnenre 3aBUCHMOCTH MEXAY BeIMYMHAMU B BUAE (Hopmyiibl. Beruuc-
nenus no ¢popmynaM. [IpeoOpaszoBanre OyKBEHHbBIX BBIPAXKEHUM, TOXKIECTBEHHO PaBHbIC BbI-
paxkeHus, mpaBuia IpeoOpa3oBaHusd CyMM M IPOU3BEACHUM, IPaBUIa PACKPBITUS CKOOOK H
MIPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOroueHbl. CteneHb MHOTOwIeHa. Cl105KeHNE, BBIUUTaHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyJIBI COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CyMMBI U KBaJpaT Pa3HOCTH.
dopMya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYJIEHOB HA MHOKHUTENH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb YpaBHEHMUsI, TpaBHIia IpeoOpa3oBaHUs ypaBHEHMsI, PABHOCUIbHOCTD
YpPaBHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YMCIO KOPHEW JMHEWHOIO YpaBHEHHS,
pelieHne JIMHEWHBIX ypaBHeHUU. COCTaBlIeHUE ypaBHEHHMU MO YCIOBHIO 3aJaudd. Pemienue
TEKCTOBBIX 33/1a4 C [IOMOILBI YPABHEHUM.

JIuneliHOe ypaBHEHUE C JIByMs IEPEMEHHBIMU U ero rpapuk. Cucrema JIByX JIMHEHHBIX
ypaBHEHUHN C JABYMs MepeMeHHbIMU. PelieHne cuctem ypaBHEHUH CIIOCOOOM MOJICTAHOBKH.
IIprmMeps! pemeHust TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara touku Ha npsmou. UncioBble NMPOMEKYTKH. PaccTosHue MeExIy IABYMs
TOYKaMH KOOPJAVUHATHOU MPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca U opArHATa TOYKHA Ha
KOOpIHUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3agaHHbiX Gopmynamu. UteHue rpaduxon
peanbHbIX 3aBucuMoctei. [lonstue pynkuun. ['paduk dynkumm. CroiicTBa dhyHkmid. JIu-



HeitHas GyHkiys, e€ rpaduk. I'paduk dynkuuu y = |X|. I'paduyeckoe pelieHrne IMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEWHBIX YPABHECHUM.
8 KJIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uucina. [lonstue o6 uppanuoHanibHOM uwmcie. JlecsaTuuHbie
npUOIMKEHUST UPPAMOHATBHBIX uncen. CBOWMCTBAa apu(PMETHUECKUX KBAJPATHBIX KOPHEW U
UX MPUMEHEHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BhIUKCICHUSM. JleCTBUTENb-
HBIE YHCTIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AsreOpandecKue BbIPaKeHUS

KBagpatHbIil TpEXWIEH, pa3oKEHNUE KBAJAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckas 1poob. OCHOBHOE CBOMCTBO ayireOpamyeckoi 1podu. CloKeHHe, BbI-
YUTaHUE, YMHOXKEHUE, JeJieHHe anreopandyeckux apoOeil. PanuoHanbHble BBIDAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHNs U HEPpaBeHCTBA

KBanpaTtHoe ypaBHeHHe, (popMyisia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUI, CBOASIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreiimne npoOHO-
paluMOHaIbHbIE YPABHEHMUS.

['padmueckas uHTEpHpeTavs YpaBHEHUN C ABYMsI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYyMs NepeMEHHBIMU. [IpuMepsl penieHns CUCTEM HEJIMHEWHBIX YPaBHEHHH C
IBYMSI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aare0panyeckuM CrocoooM.

HucnoBble HEPABEHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ 0oaHOM mepeMeHHOU. PaBHO-
CUJILHOCTh HEpaBeHCTB. JIMHeliHbIe HEPAaBEHCTBA C OJHOW NepeMeHHON. CHCTeMbl JTMHEHHBIX
HEPaBEHCTB C OJIHOW NIEPEMEHHO.

DOyHKIUU

[Tonsitue pynkuuu. O6macTh onpeieNIeHUs: 1 MHOXKECTBO 3HaueHui ¢yHKiuu. Criocoos
3a1aHus (QYHKITUH.

I'padpux pynxumu. Utenue cpoiictB pyHkimu no e€ rpaduxy. [Ipumepsl rpaduxon
GbyHKIUH, OTpaXaronX peajbHble TPOLECCHI.

@OyHKIMH, ONMUCHIBAIOIINE NPAMYIO U 00paTHYO IPONOPLIUOHATIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxuun y = X2, y = X3, y = Vx, y=|x|. ['padudeckoe perienne ypaBHEHHI 1 CHCTEM
YPaBHEHUN.

9 KJUIACC

Yucsa v BBIYUCICHUS
ParmonanpHbIC Ynciia, MPpaMOHAIBHBIC YHCIIa, KOHSYHBIC M OCCKOHEYHBIC ISCATUIHBIC
npoou. MHOXKECTBO JISHCTBUTEIBHBIX YHCEII, JeHCTBUTEIbHbIC YHCIa KaK OECKOHESUHBIC



JecsATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JCHCTBU-
TEJIbHBIX YUCEN U KOOPJIAUHATHOW MPSAMOM.

CpaBHeHME JCHCTBUTENBHBIX UMCEN, apuMETHUECKUE NEHCTBUS C JIEUCTBUTEIbHBIMU
YU CIIAMU.

Pa3mepbl 00BEKTOB OKpYKAIOIIETO MHpPA, JIUTEIBHOCTh MPOILECCOB B OKPYXKAIOIIEM
MUpeE.

[Tpubnum>x€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUOIKeHHs. OKpyTrJeHHe Yuced.
IIpukuaka u OLEeHKa PE3yIbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJIpaTHbIM. bukBan-
patHoe ypaBHeHHE. [IpuMmepsl pelieHns ypaBHEHUM TPETbEN U YETBEPTOU CTEIEHEW Pa3iio-
KEHHEM Ha MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 ajiredpanye-
CKUM METOZOM.

VYpaBHeHUE ¢ IBYMs NEepeMEHHBbIMU U ero rpaduk. PemeHue cuctem AByX JMHEWHBIX
YPaBHEHUU C JAByMs IIEpeMEHHBIMU. PelieHue cucreM ABYyX ypaBHEHMM, OJHO M3 KOTOPBIX
JMHENHOE, a IPyroe - BTOPoi creneHu. ['paduyueckas HHTepIpeTanus CUCTEMbl YPABHEHUH C
IBYMsI IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooM.

Uucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nNMHENHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHme cucrem JMHENHBIX
HEpaBEHCTB C OAHOU nepemeHHoW. KBajpaTHbeie HepaBeHCTBA. ['paduueckast HHTEpIpeTaLys
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢yskiusa, e€ rpaduk u cpoiictBa. I[lapaGona, KoopauHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPUH MapabOoJIbI.

['paduku Gynkumit: y = kX, y = kx + b,y =k/x,y = x3,y =X, y = |X| u ux cBoiicTBa.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[ToHsiTHE YMCI0BOM MOCIEA0BATEIBHOCTH. 3a/IaHUE MOCJIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmymoit u popmyIoit N-ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccud. @opmyiiel N-ro dieHa apudmeTrye-
CKOW M T€OMETPUYECKON MPOrPECCUM, CyMMBI IIEPBBIX N YIEHOB.

N3o0pakenne 4jaeHOB apu(PMETHUECKOM U TEOMETPUUYECKON MPOrpecCHii TOYKaMU Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIIUANIbHBINA POCT. CI0KHBIEC MMPOLEHTHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA IHPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDI



JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS NPOTpaMMBbI yueOHOTO Kypca «Anredpa» Xxapak-
TEPU3YIOTCS:

1) maTpHOTHYECKO€E BOCIIUTAHUE:

IPOSIBJICHUEM HMHTEpeca K IMPOIIJIOMY M HACTOSIIEMY POCCHUCKOW MaTEMaTHKH, IICH-
HOCTHBIM OTHOIIICHHEM K JIOCTHIKEHHUSM POCCHHCKHX MaTEMaTHKOB M POCCHMCKOW MaTema-
TUYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JTOCTIDKEHUH B JAPYTrUX HayKax M MPHUKIATHBIX
chepax;

2) TpaxkIaHCKOEe W JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITMIOJHCHHIO OOS3aHHOCTEH TpaKIaHWHA W Pealli3allid ero IpaB,
NPEJICTABJICHHEM O MaTEeMaTHYEeCKMX OCHOBaX (DYHKIIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPaXkIaHCKOTO 00IecTBa (HalpuMep, BRIOOPHI, OIIPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHCHHEM JIOCTHKCHUM
HayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-3THUYCCKHUX MPUHITAIIOB B ICATEILHOCTH YUEHOTO;

3) Tpya0BOe BOCIIUTAHME:

YCTAaHOBKOW HAa aKTUBHOE yYacTHE B PEHICHUHM NMPAKTHUYECKUX 3a/lad MaTeMaTHYeCKOH
HAIPaBIEHHOCTH, OCO3HAHWEM BaXKHOCTH MAaTEMaTHYCCKOTO OOpa30BaHMs Ha TPOTSHKCHHUU
BCEH KHM3HU JIJISL YCIIEITHOW MPo(ecCHOHAIbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXO0IUMBIX
YMCHHIA, OCO3HAHHBIM BBIOOPOM M TIOCTPOSHUEM HMHAWBUIYAIBHON TPACKTOPHH 00Opa30BaHHS
Y J)KMU3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) scTeTHYECKOE BOCIIUTAHHE:

CTIOCOOHOCTBIO K IMOITMOHAILHOMY M JCTETHYECKOMY BOCIPHSATHIO MATEMaTHYCCKHX
00BEKTOB, 3aJ1a4, PEIICHUH, PacCy ICHNUH, YMEHUIO BUICTh MaTeMaTHYECKAE 3aKOHOMEPHO-
CTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpHUCHTAIMEH B JICITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAaHUEM Ma-
TEMaTHUYECKOW HayKH Kak c(epbl YCIOBEYCCKOW JEATEIbHOCTH, ITANOB €€ pa3BUTHSA WU 3Ha-
YUMOCTH ISl Pa3BUTHS [IUBHIIU3AIINH, OBJIAJICHUEM S3BIKOM MAaTEMATUKHA M MaTEeMaTHYECKOM
KyJIBTYpPOH KaK CPEJCTBOM ITO3HAHUS MHpA, OBJIAJCHUEM NPOCTCHIINMHU HaBBIKAMH HCCIIC-
JIOBAaTEILCKOM JIeATEIHHOCTH;

6) ¢pusuueckoe BocnuTaHue, popMupoBaHHE KYJIbTYPhI 310POBbSI M SMOIMOHAb-
HOT'0 0J1ar0MNO0JIyYHsi:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHYSCKUE 3HAHUS B MHTEPECaxX CBOETO 3/I0POBBS, Be-
JICHUS 3I0POBOTO 00pasa >kKu3HM (30pOBOE MHUTAHNE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTHbIXa, peryisipHas (u3udeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
IpPHU3HAHKEM CBOETO IpaBa Ha OMIMOKY M TAaKOT'O K€ IpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:



OpHEHTAIMel Ha MPUMEHEHHUE MATEMAaTHYCCKUX 3HAHUU I pelleHus 3a1a4 B 001acTh
COXPaHHOCTH OKPY>KAIOIICH CpeJibl, IJITAHUPOBAHUS MOCTYNKOB U OIICHKH MX BO3MOYHBIX T10-
CJICJICTBHI ISl OKPYIKAIOIICH Cpelibl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa JKOJOTHUCCKUX
po0JIeM U My Tel UX peIIeHUs;

8) amanTamusi K M3MEHSIIOIIAMCS YCJIOBHSIM CONUATbHON W MPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBHSX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO ICITEIbHOCTD, B TOM YUCIIC YMCHHE YUUTHCS Y IPYTUX
JFOZICH, IPHOOpETaTh B COBMECTHOM JISATEIIBHOCTH HOBBIC 3HAHUS, HABBIKA M KOMITCTCHITUH W3
OITBITA JIPYTHX;

HE00XO0MMOCTHIO B (DOPMHPOBAHUK HOBBIX 3HAHUH, B TOM YHUCIIe (hOPMYITHPOBATH HIICH,
TIOHSTHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUAX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABATH
Ne(UIUTHI COOCTBCHHBIX 3HAHWH U KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHTY-
aIlMIo0 KaK BBI30B, TPEOYIOMIUIT KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIC PEIICHHUS W JICH-
CTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKH M MTOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDI

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble jioruyeckue aeiicTBusl:

+  BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN MAaTEMaTHIECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEXKTy MOHITHAMH, (DOPMYIUPOBATh OMPEACICHUS TTOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(UKalMy, OCHOBaHUS Il 0000111e-
HUS U CPaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

+  BOCHIPUHUMATH, (OPMYIUPOBATH U MIPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIbHBIC, STUHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

+  BBISIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUNs B (ak-
Tax, IAHHBIX, HAOMIOJACHUSAX M YTBEPKACHUAX, MIPEAJIaraTh KpUTEPUH JIJIs1 BEISIBIICHHS
3aKOHOMEPHOCTEU U IPOTUBOPEYM;

« JIeTIaTh BBIBOJIbI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIFOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

+ pa3bmpaTh JIOKa3aTEIhCTBA MATEMATHYCCKUX YTBEPXKICHUU (TPSMBIE W OT MPOTHB-
HOTO0), TPOBOJIUTH CaAMOCTOSITEIbHO HECIIOXKHBIC JOKA3aTelbCTBA MaTEMaTHYECKHUX
(dakToB, BBICTpaWBaTh APTYMEHTAIUIO, MPUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

+ BBIOMpaATh CHOCOO perieHus: yuyeOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHAHTOB

peuicHusd, BBIGI/IpaTI) HauoOoee HOI[XOI[?IHIHI;'I C y‘{éTOM CaMOCTOATCIIbHO BBIACIICHHBIX



UCIIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUA HHCTPYMEHT MO3HAHUS, (hOPMYJIHU-
pPOBaTh BOMIPOCHI, (PUKCHUPYIOIIME MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIILHO YCTa-
HABJIMBATh NCKOMOE M JaHHOE, (OPMHUPOBAThH THIIOTE3Y, apTYMEHTHPOBATH CBOIO I10-
3ULIMIO0, MHEHUE;

MIPOBOJIUTH IO CAMOCTOSATEIFHO COCTABJICHHOMY IUIAHY HECJIOKHBIN IKCIICPUMEHT,
HEOOJIBIIIOE HCCIICOBAaHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOIrO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSATENLHO (POpMYyJIMpPOBaTH OOOOIIECHUSI W BBIBOJABI IO pe3yjbTaTaM IPOBE-
NEHHOTO HAOIOACHUS, UCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTh MOYYEHHBIX pe-
3yJBTATOB, BBIBOJIOB M O0OOIICHUIA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATh IPEITOIOMKE-
HUS O €r0 Pa3BUTHUHU B HOBBIX yCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JTAHHBIX, HEOOXOAUMBIX
JUISL pELIEHUS 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH(OPMALINIO
Pa3IMYHbIX BUJOB U (YOPM IMPEICTaBICHMUS;

BBIOMpATh (hOpMY TIpe/cTaBlIeHUs MH(OPMALMU U WUIIOCTPUPOBATh pelIaeMble 3a-
a4l CX€MaMH, JuarpaMMaMu, MHOM TpadUKoil U UX KOMOMHAIUSMU;

OLICHUBATh HaIEKHOCTh MH(POPMALIUU 110 KPUTEPUSAM, NPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHbIe YHuUBEpPCAJIbHbIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCIIPUHUMATH U (POPMYTUPOBATH CYKJACHUSA B COOTBETCTBUU C YCIOBUSAMU U LIETSIMU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIIeHU 3a7]a4l, KOMMEHTUPOBATh
MOJIyYCHHBIN PE3yJIbTAT;

B X0/ 00CYKIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOM TEMBI, TPOOIEMBI,
pelraeMoil 3amaud, BBICKA3bIBaTh WJEH, HAlleJIEHHbIE Ha TMOWCK PEIICHHUs, COTO-
CTaBJISITh CBOU CYKJICHMSI C CYXKJIEHUSMU JIPYTUX YYACTHUKOB JHMAJIOTa, OOHAPYKH-
BaTh pa3jIMyMe U CXOJACTBO MO3UIIMHA, B KOPPEKTHOHN popme popMyarpoBaTh pa3HO-
rJ1acusi, CBOU BO3PaKEHUS;

MPENICTaBIATh Pe3yIbTaThl PEHICHHS 33/1a4H, SKCIICPUMEHTA, UCCIICIOBAHMSI, IPOEKTA,
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BHICTYIUICHHS C y4ETOM 3a1ad MpPEe3eHTAUU H
0COOEHHOCTEH ayAUTOPUH;

MOHUMATh W WCIIOJIH30BaTh MPEUMYINECTBA KOMAHAHOW U WHIMBHIYATHHOU pabOTHI
NPU PEIIeHUU YU4EeOHbIX MaTeMaTHUECKHX 3a7a4;

NPUHAMATH 1171 COBMECTHOM JEATEeTbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECT-
HOW paboThI, pacmlpeAeasaTh BHIL padOT, JOrOBapUBAThCS, OOCYXKIAaTh MPOIECC U
pe3yJbTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOICH;



+ Yy4acTBOBATh B IpynmoBbIX ¢opmax paboThl (0OCYXJICHHS, 0OOMEH MHEHUSIMHU, MO3-
rOBBIC IITYPMBI U JPYTHUE), BHINOJIHATH CBOIO YaCTh padOThl U KOOPJIUHUPOBATH CBOU
NEUCTBUS C IPYTUMH WICHAMH KOMAaHJIbI, OIIEHUBATh KaueCTBO CBOETO BKJIaja B 00-
U TIPOYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBHUSA
Camoopranusamnus:

+  CAMOCTOSITEIBHO COCTaBJIATH IUIAH, AJITOPUTM PEUICHUS 3a/1au (MU €ro YacTh), BbI-
OupaTh Crocod pemeHns ¢ y4€TOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXK-
HOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOMU
uHbOpMaInu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

+  BJIQJIETh CIIOCOOAMU CaMOMIPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3yiibTaTa pelieHus
MaTeMaTUYECKOM 3a4a4u;

+ TMPEABHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTH IIPU PEIICHUH 3a]]a49l, BHOCUTH
KOPPEKTHUBHI B IEATEIBHOCTh HA OCHOBE HOBBIX O0CTOSITENILCTB, HAMIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLICHUBAaTbh COOTBETCTBHE PE3yJIbTaTa IEATEIbHOCTH IOCTABICHHON LIETIH U YCIIOBUSM,
OOBSICHATh MPUYHMHBI JOCTIKCHUS WIM HEJOCTHKCHHS IIeTH, HaXOIUTh OIIHOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIBTATBI

K xoHity oOyueHust B 7 kjacce oOy4arouuiicsi MOJYYUT CIEAYIOIINE TPEAMETHBIE pe-
3yJIbTaThI:

Yucaa v BIYMCICHUSA

BbimonHsaTh, codyeras yCTHbIE M MHCbMEHHbIE MPUEMBI, apupMeTHUUecKue AEUCTBUS C
palMOHANTbHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs] YMCIIOBBIX BBIPAKEHH, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BBIUUCIEHUSI 3HAYEHUN TPOOHBIX BBIPAXKEHUH, COAEpKAUIUX OOBIKHOBEHHBIE U Jie-
CATUYHBIE IPOOH.

[TepexoauTh OT O/THOM (HOPMBI 3aIMCH YKCEIT K APYyror (MpeoOpa3oBhIBATh NECATUYHYIO
Ipo0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO Jie-
CATUYHYIO ApOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAIIBHBIC YUCIIA.

OKpyTJsTh YKCIa.

BBITTONHATE NPUKUAKY U OLEHKY pe3yibTaTa BEIYMCIECHUM, OLIEHKY 3HAYEHHUI YHCIOBBIX
BBIPKEHUI. BBIMONMHATH NEMCTBUS CO CTENIEHAMHU C HATYPAJIbHBIMU MTOKA3aTeNIAMH.

[IpuMeHsTh MPU3HAKK JAETMMOCTH, Pa3JIOKEHUE HA MHOKUTEN HATYpaIbHBIX YHCEIL.



Pemlatb nmpakTUKO-OPUEHTUPOBAHHBIE 3aJlaud, CBA3AHHBIC C OTHOLICHHWEM BEJHWYMH,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHHS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AsredpanvecKue BbIPaKeHUs

Hcnonp30BaTh anreOpandecKyrd TEPMUHOJIOTHIO M CHMBOJIUKY, TIPUMEHSTH €€ B Ipo-
[[ecce OCBOCHMSI Y4EOHOro Marepuania.

Haxonutb 3HaueHust OyKBEHHBIX BBIPAKEHUMN MIPH 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

Brinonuats npeodpa3oBaHusi ETOTO BRIPAKEHHS B MHOTOUJICH MPUBEECHUEM TTOJ00HBIX
CJIaraeéMbIX, PaCKPBHITHEM CKOOOK.

BhINONHAT YMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOYJICH,
IPUMEHSTH (GOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATh Pa3IOKEHNE MHOTOUYJIEHOB HA MHOYKUTENIHM C IMOMOIIBIO BBIHECEHUS 32
CKOOKH 00I11€TO MHOXHUTEJIS, TPYNIUPOBKHU ClIaraeMbIX, IpUMeHeHUs (POpMYJT COKpaIiEHHOTO
YMHOXEHHUSI.

[IpumensTh peoOpa3zoBaHuss MHOTOWICHOB JIJIsi PELICHUS] PAa3IMYHbIX 33]lad U3 Mare-
MAaTHKH, CMEKHBIX TIPEAMETOB, U3 PEabHON MTPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENICHEH C HATYpaTbHBIMU MTOKA3aTEeIISIMHU JIJIs Pe0Opa3oBaHus
BBIPAKEHUMU.

YpaBHeHNS 1 HEPABEHCTBA

Pewiats MHEHBIE YpaBHEHUS C OJIHOW MEPEMEHHOM, MPUMEHSS MPaBUIIA Mepexoaa OT
HCXOJHOTO YpPAaBHEHHSI K PaBHOCUIBHOMY eMy. [IpoBepsiTh, SIBISIETCA JIM YHUCIO KOPHEM
ypaBHEHUS.

[IpuMeHsTh rpaduyeckre METOAbI PU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM.

[TonObupaTth mpuMepsl Map YUCeN, SBISIOMIMUXCS PEIICHUEeM JUHEHHOrO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEWHOTO ypaBHEHHUS C JIBYMsl Iepe-
MEHHBIMH, MOJIB3YSICh TPAPUKOM, MPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHUS.

Pemiath cucteMbl ABYX JIMHEHHBIX YpaBHEHUW C JIBYMsI NIEPEMEHHBIMH, B TOM YHCJIC
rpadudecku.

CocrtaBisaTh U pemiarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHU IO
YCJIOBUIO 33Jlauyd, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyM MOJTYYEHHBIN
pe3yJibTar.

DyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIU-
HaTaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aMHCHIBATH YHCIIOBBIE MPOMEKYTKH Ha anreOpandeckom
S3BIKE.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTU TOYKHU IO 3aJaHHBIM KOOpAMHATaM, CTPOHUTH
rpaduku TuHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIMH Y = [X|.



OnuckIBaTh ¢ MOMOUIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BETUYMHAMU: CKO-
pPOCTb, BpEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIIBHOCTb, BPEMS,
00BbEM paboTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpadudeckuii cioco0 mpeacTaBIeHUs U aHaian3a HHGOpPMaIluH, U3BIEKATh U
MHTEPIPETUPOBATH HHGOPMALIMIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy o0yuenusi B 8 kiacce oOy4arouuiicss mMoJyquT CIEAYIONINE MPEeIMETHbIE pe-
3yJIbTATBHL:

Yucia 1 BIYMCJICHUS

Hcenonp30BaTh HayaabHBIE NPEACTABICHUS O MHOXKECTBE JNEHCTBUTEIBHBIX YUCEI IS
CpaBHEHUS, OKPYIJICHHS M BBIUMCICHUHM, U300pa)kaTh ACHCTBUTEIbHBIC YUCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOU.

[IpumeHsTh TOHSATHE apU(PMETUUYECKOrO0 KBaJIPAaTHOIO KOPHS, HAXOAWTh KBaJpaTHbHIC
KOPDHH, MCHOJIb3Ys MPU HEOOXOAMMOCTH KaJbKYJSTOP, BBINOJHATH MPeoOpa3oBaHMs BhIpa-
YKEHUH, COAEPKALIMX KBAIPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEU.

Hcnonb3oBath 3amucu OOJBIIUX W MaJbIX YKCET C TOMOIIBIO JECATUYHBIX ApoOei u
crenenel yucia 10.

AJuire0OpanyecKue BbhIPaKEHUA

[IpuMeHATh NOHATHE CTENEHU C LIEJIBIM MTOKa3aTelIeM, BBIMOJIHATh MPE0OpPa30BAHMS BbI-
PaXXEHUM, COAEPIKAIIMX CTEIIEHU C LEIbIM [IOKa3aTEeIIEM.

BhINONMHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllMOHATBHBIX BBIPAXKEHUN HA OCHOBE
MpaBuJ IEUCTBHUI HaJl MHOTOWIEHAMH U alreOpandecKuMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaThs npeoOpa3oBaHMs BBIPAXKEHUMN U pEUICHUS Pa3IMYHbIX 337a4 U3 MaTeMa-
THKH, CMEXHBIX [TPEIMETOB, U3 PEATIbHOU MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIEe, KBaAPATHBIE YPABHEHHS U PAMOHAJIBHBIE YPABHEHUS, CBOASAIINECS
K HUM, CUCTEMBI JIByX YPABHEHHH C ABYMS IEPEMEHHBIMM.

[IpoBoaAMTE NPOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B TOM YHUCIIE
C IpUMEHEHHEM TpadUuuecKuX MpeACTaBICHUN (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM
CUCTEMA YPAaBHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT caoBeCHOUM (HOPMYIUPOBKH 3aauu K €€ alredpanyeckod MOJIEIH C Mo-
MOIIBIO COCTABJICHUSI YPAaBHEHHUs WJIM CUCTEMBl YPABHEHUW, UHTEPIPETUPOBATH B COOTBET-
CTBUM C KOHTEKCTOM 33J]a4¥ MOJyYEHHBIA PE3yJIbTaT.

[IprimMeHITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKHU, PEIIATh JIMHEM -
HbIE€ HEPABEHCTBA C OJIHOM MEPEMEHHOMN U UX CUCTEMBbI, JaBaTh IpaUUECKyI0 WILTIOCTPALIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU



[ToHnmMaTh ¥ UCTIOJIB30BATh (PYHKIIMOHAIBHBIE MOHATUS U A3BbIK (TEPMUHBI, CAMBOJIMYE-
CKHe 0003Ha4YeHUs), ONPEACITh 3HaueHUuEe (QYHKIMK MO 3HAYEHHUIO apTyMEHTa, ONpeeisaTh
cBoMcTBa (hYHKIMH 110 €€ Tpaduky.

Ctpouts rpaduKu AMEeMEHTAPHBIX PYHKIMNA BUA:

y=k/xX,y =x2,y =x3,y = |X|, Yy = X, onmHCBIBaTh CBOHCTBA YUCIIOBOH (HYHKIIUH IO €&
rpaduKy.

K xoniry oO0yuyenusi B 9 kjacce 00y4arouuics MoJyyuT ClEAyIOUe MpeIMETHbIE pe-
3yJbTATHI:

Yucia ¥ BLIYHCIEHUS

CpaBHUBATh U YHOPSAIOYUBATH PAllMOHAIBHBIC U UPPAIIMOHATIFHBIC YHCTIA.

BoinonHaTh apudmeTrueckue 1eUCTBUs ¢ palliOHAIBHBIMU YHCIIAMU, COUETast yCTHBIC U
MMCbMEHHbIE TPUEMBI, BBITIOJIHATD BIYUCICHUS C UPPAIMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHs CTENEHEH ¢ IeTBIMU TTOKA3aTEIIMUA M KOPHEH, BEIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKCHUN.

OKpyryiATh JE€WCTBUTENbHBIE YHCIIA, BBIMNOIHATh NPUKHUIKY pE3yJbTaTa BBIYMCICHU,
OLICHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEiHBIE W KBaJgpaTHbIC YpaBHEHHs, YPABHEHUS, CBOMASIIMECS K HUM, TPO-
cTeimme ApoOHO-paliOHaTbHbIC YPaBHEHUSI.

Pemarb cuctembl JBYX JTUHEHHBIX YPAaBHEHUH C BYMs IEPEMEHHBIMHU U CUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIISCTCS JIUHEUHBIM.

Pemare TekcTOBBIE 3amauM anreOpayecKuM CIIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS TIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM UHCIIE
C MPUMEHEHUEM rpapUuecKuX NpeCcTaBieHUN (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE WIIU
CUCTEMa YpaBHEHUU pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemarp nuHeiiHbIe HEpABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, N300pakaTh pEIICHHUE He-
PaBEHCTB Ha YUCIIOBOM MPSMOIA, 3aMMHUCHIBAaTh PEIICHUE C TIOMOIIIbIO CHMBOJIOB.

Pemarb crucTteMbl JTUHEMHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOIINE KBAJl-
paTHOE HEPaBEHCTBO, U300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MpPSIMOH, 3a-
NUCBIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEILICHUH PA3INYHBIX 3a/1a4.

DyHKIUU

Pacno3naBaTh (hyHKIIMU W3YYEHHBIX BUIOB. [I0Ka3bIBaTh CXEMATUYECKU PACTIOIOKEHHE

Ha KOOPAMHATHOM TIOCKOCTH rpadukoB pyukimit Buga: y = kX, y =kx + b,y =k/x,y =ax2 +
bx + ¢,y = X3,y =X, ¥ = |X|, B 3aBHCUMOCTH OT 3HaYCHHUI KOIPPHUIHUEHTOB, OMHCHIBAThH

CBOMCTBA (DYHKITHIA.



Crpouth u n300paxarb CXeMaTHUECKHU IpaUKU KBaIPATUYHBIX (YHKIMI, ONUCHIBATH
CBOMCTBA KBaJAPAaTUYHBIX (PYHKLMI 1O UX rpaduKam.

Pacnio3zHaBaTh KBajpaTHuHyr (YHKLUIO 10 (opMylie, IPUBOAUTH MPUMEPHI KBajpa-
TUYHBIX (PYHKIMNA U3 peasibHOM KU3HU, (PU3UKHU, TCOMETPHH.

Yuci0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3zHaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO IPOrPECCUU MTPH Pa3HBIX CIIoco0ax
3aJ1aHHUs.

BhBINONMTHATE BBIYHCICHUS C HCTIONb30BaHHEM (OPMYII N-TO 4YjieHa apu(METHIECKON U
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxxarh 4eHbI IOCIEI0BATEILHOCTH TOYKaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YMCIOBBIMHU ITOCIIEN0BATEIBHOCTMH, B TOM YHCIIE 3a/1a41
U3 PEAIbHOM KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (Huppo-

HaunmeHnoBanue pasjaejioB 1 TeM Ipo- Kontposbubie | IlpakTuueckme | BbIe) 00pazoBaTelbHbIe
Ne n/m Bcero
rpamMMbl padoThI padoThI pecypceel
Uucna u BerurcieHus. PanmonanpHbie 25 5 Bu6nuorexa LIOK
qucia https://m.edsoo0.ru/7f415b90
Anrebpanyeckue BEIpaKESHUs 27 2 Bubsmorexa [IOK
https://m.edso00.ru/7f415b90
VYpaBHEHUS U HEPABEHCTBA 20 2 but6mmoreka IIOK
https://m.edso00.ru/7f415b90
Koopaunats! u rpaduku. OyHKIum 24 2 Bubsmorexa [IOK
https://m.edso0.ru/7f415b90
[ToBTOpenue u 06o0IIEHUE 6 1 bubmorexa [IOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosnuecTBO 4acoB

JuekTpoHHbIE (Ud-

Ne ni/ HaumeHnoBanue pasjaeioB U TeM IPo- Koutpoabubie | IIpakTuyeckue | POBbIe) 00pasoBaTellh-
[
2w rpaMMbl Bcero padoThI padoThI HBIE peCypChl
1 Yucna u Beraucienus. KBajparabie KOpHU 15 1 But6moreka [IOK
https://m.edsoo.ru/7f417af8
) Yucna u BerurcneHusi. CTeneHb ¢ HeIbIM ; Bu6anorexa LIOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 An"re6pa1/1quKI/Ie BbIpakeHus. KBagpaTHbIi 5 1 Bu6miorexa LOK
TPCXHJICH https://m.edsoo.ru/7f417af8
4 AnreGpanueckue BeIpaxeHus. Anredpau- 15 5 Bu6muorexa LIOK
decKasi Ipobb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBagpaTHbie 15 1 Bu6muorexa LIOK
YpaBHCHHA https://m.edsoo.ru/7f417af8
6 YPaBHeHI/IfI 1 HepaBeHCTBA. CUCTEMBI 13 1 Bu6muorexa LIOK
YPaBHCHHH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 Bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
3 Oyukuuu. OCHOBHBIC TOHATHUS 5 bubmmorexa IIOK
https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yncnoseie GyHKIHA 9 1 Bu6mmorexa IIOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IICHNE 6 1 bubmmorexa IIOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

Koan4uecTBO 4acoB

DJIeKTpPOHHbIe (Hu(ppo-

Ne i/ HaunmeHnoBanue pasjaejioB 1 TeM Ipo- Koutpoabnpie | IpakTuueckue | Bble) 00pasoBaTelbHbIe
[
2 rpaMMbl Beero padoThI padoThI pecypceel
Yucna v BeruncieHus. JeicTBUTENbHbBIE 9 1 Bubmmoreka LIOK
qucia https://m.edso00.ru/7f419d08
YpaBI:IeHI/I}I u HepafeHCTBa. YpaBHeHus ¢ 14 1 Bu6muorexa LIOK
OIHOH IICPCMCHHOU https://m.edsoo.ru/7f419d08
VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 14 1 Bu6anorexa LIOK
HEHUN https://m.edso00.ru/7f419d08
YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 bubmmorexa [IOK
https://m.edsoo.ru/7f419d08
OyHKIMHK 16 1 bubnmoreka [JOK
https://m.edso00.ru/7f419d08
YucnoBbie OCIEI0BATEIIBHOCTH 15 1 Bubmmoreka IIOK
https://m.edso00.ru/7f419d08
IToBTrOpenue, 0000IIEHNE, CUCTEMAaTH3ALS 18 5 Bu6nuorexa [JOK
3HaHUHN https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHO-
'O NPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIUISA YUEHUKA

* Aunrebpa, 7 kinacc/ MakapsiueB FO.H., Munmtok H.I'., HemkoB K.U. u apyrue;
non peaakuueit TensikoBckoro C.A., AkimoHepHoe o0uiectBo «M3aaTenbeTBo
«IIpocBenieHue»

» Aunre6pa, 8 kinacc/ MaxkapserueB FO.H., Munnatok H.I'., Hemkos K.W. u npyrue,
AximonepHoe o6miectBo «M3narensctBo «IIpocBemenue

* Aure6pa, 9 xknacc/ Maxkapeiue F0.H., Munarok H.I'., Hemkos K.1. u npyrue,

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

PDIII, 1IOK






