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AnreOpa sBISIETCS OJHUM U3 OTIOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHA
o0ecrieynBaeT U3y4eHUE OPYTrUX JAUCIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl MPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PazButne y o0Oydaromuxcsi Hay4dHBIX TPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakuui, crnocodbe OTpaKEHUS MATEeMAaTH4EeCKOM HayKoW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M Ka4eCTB
MBIIIUICHUS], HEOOXOAUMBIX JUIS aJallTallid B COBPEMEHHOM ITU(POBOM OOIIECTBE.

Nzyuenne anreOpbl obecrieunBaeT pa3BUTHE YMEHUsI HAOIIOIaTh, CPAaBHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOJBI, (POPMYIMpPOBaTH yTBepxkaeHUs. OcBoeHHE Kypca
anreOpbl 00eCTieuyuBaeT Pa3BUTHE JIOTHUECKOTO MBIIIICHUS OOYYaIOIIMXCS: OHH HCIIONB3YIOT
JeTyKTUBHBIE U WHAYKTHBHBIE PAaCCYKICHHUs, 0000IIeHNe 1 KOHKPETH3AINI0, abCTparupoBaHue
u a”anoruto. OOyueHue anredOpe MpeanoiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSITEIBHOU
JEeSATeITBbHOCTH 00YJaIOIINXCS, TOITOMY CAMOCTOSITENTLHOE PEIIEHHUE 3a/1a4 SIBJISICTCS peaTn3aliei
JeSITEeIbHOCTHOTO NMPHUHIMNA 00ydeHus. B cTpykType mporpaMMbl ydeOHOTo Kypca «Anredpa»
JUTSt OCHOBHOTO 001IIero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPIKATEIbHO-METOJMUECKUE
THAA: «YUHcTa U BEIYUCIICHUS», «AITeOpandecKue BRIPAKEHHS», «Y DAaBHCHUS U HEPABEHCTBAY,
«DOynknuny. Kaxmas w3 ITHX COJepKaTeNbHO-METOJANYECKUX JIMHUM pa3BUBaeTCs Ha
MPOTSHKEHUU TPEX JIET M3ydeHUs Kypca, B3aMMOJCHUCTBYS C JIPYTMMH €ro JUHUsAMH. B xoje
M3ydeHHs] y9eOHOTO Kypca OOydJarolIMMcs MPUXOTUTCS JIOTUYECKH PAacCyXAaTh, UCTOIh30BAThH
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy ydeOHOTO Kypca «Anredpar
BKITFOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jeniax
MaTeMaTHYeCKOTO OOpa3oBaHUs W CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYarOIIMMHUCS OCHOB
YHUBEPCAIBLHOTO MaTEeMaTHYeCKOro si3bika. CoaepikaTeabHOM M CTPYKTYpHOH OCOOEHHOCTHIO
y4eOHOTO Kypca «AnreOpa» SIBIIETCS €ro MHTETPHUPOBaHHBIA xapaktep. CojaepkaHue JTUHUH
«Yucna ¥ BBIYUCICHUSA» CIYKUT OCHOBOW JJIsi JajbHEHIIEero W3y4eHHs MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS JOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS
M0JIb30BAThCS AITOPUTMAMU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIA TIOBCEAHEBHOM >KM3HU. Pa3BuTHE MOHATHS O 4HCIE HAa YPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHUsl CBS3aHO C PAMOHAIBHBIMU U HPPALMOHAIBHBIMU YHUCIaMHU, (OpPMHUpPOBAHUEM
MIPEJICTaBJICHUM O IeHCTBUTEIHHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JJMHUHM OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHUIO.

Copepxanue nAByX anreOpanuecKux JHHUA — «AsreOpandeckue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 0OYUAIOIIUXCS MAaTEMaTHYECKOTO
amnmapara, He0OXOAUMOTO JIJIsl pEelICHUs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUEHTHPOBaHHBIX 3a7ad. Ha ypoBHe ocHOBHOro oOiiero oOpa3oBaHHs y4eOHBIH MaTepuai
TPYNIUPYETCS BOKPYr pPAlMOHANBHBIX BBIpOXKEHHH. Ajredpa JIeMOHCTPHpPYET 3HAuCHUE
MaTeMaTHUKU KaK SI3bIKa IS MOCTPOSHUS MaTEeMAaTUYECKUX MOJIENIed, OMHCAHUS MPOILIECCOB U
SIBJICHUN peaslbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOJMMOro, B YaCTHOCTH, JJs OCBOCHHS Kypca
nHQOpPMATUKH, U OBJAJCHHWE HABbIKAMHU JEIyKTHBHBIX paccyxkaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET PA3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEH K MaTeMaTHIECKOMY
TBOpuecTBy. CojaepkaHue (QyHKIHOHATBHO-TpadUYecKo IMHUM HalleIeHO Ha TMOJy4YeHHe
oOyuaronuMucs 3HaHul 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTH4eCKON MOJIENU AJIsl OTIUCAHUS U
HCCIIeIOBAaHUST Pa3HOOOpa3HBIX MPOIIECCOB W SBJICHUNW B Tpupoje U odOmiectBe. M3yuenwue
Marepuana CHOCOOCTBYET pAa3BUTHIO Yy OOYUYaIOIIMXCS YMEHHUS HCIONb30BaTh pPa3IUYHbIC
BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMAaTUKU — CIIOBECHBIC, CUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJl B JOPMUPOBAHUE TIPEJCTABICHUH O POJIM MATEMATUKH B PA3BUTUU ITUBIIIN3AINH U
KYJIBTYPHI.

Paznen 2. INTAHUPYEMBIE PE3YJIbTATDBI
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JINYHOCTHBIE Pe3yJIbTATHI:

1) marpuoTH4ecKoe BOCIHMTAHME: MPOSBICHUEM HHTEpeca K MPOIUIOMY U HACTOSIIEMY
POCCHIICKOM MaT€MaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUMCKUX MaTEMaTUKOB
U POCCUMCKOM MaTEMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO OTUX JOCTHXKEHUH B JPYTUX HAyKax
U TIPUKJIaIHBIX chepax;

2) rpaxaaHCKOe U AYXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTHIO K BBHITIOJIHEHUIO
00s3aHHOCTEH TpakJaHWHA W pPEM3alHH €ro TpaB, IMPEACTABICHHEM O MaTeMATHYECKUX
OCHOBax (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHHA, MPOIEAYP TPaKIAHCKOTO
oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO ITHUECKUX MPOOIIEM,
CBSI3aHHBIX C TPAKTUYECKUM TMPUMEHEHUEM JOCTH)KCHHH HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPAITBHO-3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YU4EHOTO;

3) TpyZI0BO€ BOCIIMTAHUE: YCTAHOBKOW HAa aKTHBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX
3a/lady = MaTeMaTHYEeCKOW  HaNpaBJIEHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTHYECKOTO
00pa3zoBaHus Ha MPOTSHKEHUU BCEH JKU3HU I YCTICITHOW MPOQPECCHOHATIBHON ACSITEIHbHOCTU U
pa3BUTHEM HEOOXOJIMMBIX YMEHWU, OCO3HAHHBIM BBHIOOPOM M TOCTPOEHHWEM WHIAUBHUIYATHHOMN
TpaeKTOpUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTEN;

4) scTeTMdyeckoe BOCIHUTAHUE: CIMOCOOHOCTHIO K SMOIMOHAIBHOMY M AICTETUYECKOMY
BOCTIPUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad, PEIICHWH, PacCYKICHWHU, YMEHHUIO BHJIECTh
MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTH HAYYHOTO TIO3HAHUWS: OPUEHTAIMEH B JEATEIHHOCTH Ha COBPEMEHHYIO
CHUCTEMY HAy4YHBIX TMPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BHTHS 4YEJIOBEKa,
MpUPOJBI M O00IecTBa, TOHUMAHHUEM MaTEMaTHYeCKOW HayKHM Kak cQepbl YeloBedeCcKOi
NeSITeNbHOCTH, 3TanoB €€ pa3BUTUS W 3HAYMMOCTH JJIs Pa3BUTHS IUBUIM3AIMH, OBJIAJICHUEM
SI3PIKOM MaTeMAaTHUKH U MaTeMaTUYeCKOM KyJIbTypOi KaK CpeICTBOM MTO3HAHUS MUPA, OBJIaJICHUEM
MPOCTENUIINMH HaBbIKaMU UCCIIE0BATENbCKOM IS TEIbHOCTH;

6) ¢uzmyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJIbTYPHI 3J0POBbS U AMOIIMOHAIBHOTO
0J1aronoTyyus: TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas (usuueckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) SKOJIOTMYECKOE BOCIIUTAHUE: OPUEHTAllMEN Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUMN
JUI pelieHus 3a/1a4 B 00JIaCTH COXPaHHOCTH OKPYXKAloIIel cpefibl, IJIaHUPOBAHUS MOCTYIKOB U
OIICHKHM HX BO3MOJKHBIX TOCJIEICTBUHN Ul OKpYXKAIOUIEH Ccpelbl, OCO3HAHUEM TIJI00ATHLHOTO
XapakTepa 9KOJOTHYECKHX Mpo0iieM U MyTel UX pelieHus;

8) amanTanMs K M3MEHSIOUIUMCS YCIOBHUSM COIMAIBHON W TNPUPOAHON CpEHbl:
TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YHCIE YMEHHUE YUUTHCS Y APYTUX
ToJiel, mpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA JPYTUX; HEOOXOTUMOCTHIO B (GOPMUPOBAHUN HOBBIX 3HAHUIL, B TOM 4YHClie POPMYITHPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUAX, B TOM YHCIIC paHee HEM3BECTHBIX, 0CO3HABATH
NeQUIUTBl COOCTBEHHBIX 3HAHUM H KOMIIETEHTHOCTEH, IJIAaHHUPOBAaTh CBOE pPa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBaTh TMPUHUMAEMble pEIICHUs W JeHCTBUA,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yabTaThl:

IloznasamenvHule yHugepcanivHvle yuebHble Oelicmaus
bazoBbie normueckue NEHUCTBUS:  BBISBIATH M XapaKTE€pU30BaTh CYHIECTBEHHbIE IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TOHSATUH, OTHOIICHWH MEXIy TMOHSTUAMHU, (DOPMYIUPOBATH
oTIpe/ieNieHus] MOHSATHI, YCTaHABIMBATH CYIECTBEHHBIM MPU3HAK KIacCCH(HKAIINH, OCHOBAHUS
s o0OOIIeHUsT W CpaBHEHUS, KPUTEPUU MPOBOJUMOTO aHAIN3A; BOCIIPUHUMATb,
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dopmynupoBath W TpeoOpa3oOBBIBATh CYXACHUS: YTBEPIUTEIbHBIE W OTPHIATEIbHBIC,
€IMHUYHBIC, YacTHbIE W OOIIMEe, YCIOBHBIC, BBISBISATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U U MPOTHUBOpEUHs B (paKTax, JaHHBIX, HAOIIOACHUSAX M YTBEP)KICHHUAX, MIpeIaraTh
KPUTEPUH JJIsl BBIABICHHS 3aKOHOMEPHOCTEH M IMPOTHUBOPEUUH; JenaTh BBIBOJABI C
UCTIOJb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M HHIYKTHBHBIX  YMO3AKIIOUCHHH,
YMO3aKIIOYEHUH M0 aHaJIOTWHW; pa30uparh JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEPKICHHM
(mpsiMple W OT TMPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENIHHO HECIOXKHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH apTyMEHTAIIUIO, IPHBOIUTEH IIPUMEPHI M KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYXKACHHUS; BBIOMpATh CHOCOO pemeHus y4eOHOU 3amauu
(cpaBHMBaTh HECKOJIBKO BapHAaHTOB pEIICHUS, BHIOMpaTh Hambojiee MOAXOAIUNA € y4ETOM
CaMOCTOSITEIFHO ~ BBIICJICHHBIX ~ KpuTepueB). ba3oBble  mccienoBarenbckue — ACHCTBUS:
WCTIOJIb30BaTh BOIMPOCHI KAaK HCCIIEIOBATENbCKUN HWHCTPYMEHT MO3HAaHUA, (OPMYIUPOBATH
BOTIPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTENIFHO YCTAHABIMBATH HCKOMOE H
naHHOE, ()OPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO TO3WIMIO, MHEHHE, IPOBOIMTH IO
CaMOCTOSITEIIEHO COCTABIICHHOMY TUIaHY HECJIOKHBIH 3KCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 10
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIY
co0oi; camocToATeNbHO (GOPMYIUPOBATH 0OOOIIEHHS M BBIBOJIBI 10 PE3yJabTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, UCCIIEIOBAHUS, OLIEHNBATD JIOCTOBEPHOCTH IOJyYCHHBIX PE3yabTaTOB, BEIBOJIOB U
000011eHMi; MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTATH
MPEIOJIOKEHNST O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX. Pabora ¢ mHpOpMaiuei: BBISBIATH
HEIOCTaTOYHOCTh U M30BITOYHOCTh WH(OPMAIIHNH, JaHHBIX, HEOOXOAMMBIX ISl PEIICHHS 3a/1a9H;
BBIOMPATh, aHATU3UPOBATh, CHCTEMATU3NPOBATh M HHTEPIIPETUPOBATH MH(OPMAIHIO PA3THIHBIX
BUJIOB M (OpM TMpeACTaBICHUS; BbIOMpaTh (QopMy TMpeacTaBieHUs UHGOpPMaLUU U
WUTIOCTPUPOBATh pelllaeMble 33/Jaydl CXeMaMH, JAuarpaMMaMi, HWHOM rpapuko Hu HX
KOMOMHAIMSAMM;  OLEHUBATh HAJAEKHOCTh HHGPOPMALMU 1O KPUTEPHSIM, MPEII0OKEHHBIM
yuuTeneM Wik chOpMyIHpPOBAaHHBIM CaMOCTOSTeNbHO. KOMMYHUKAaTHBHBIE YHHBEpCalIbHbBIE
yueOHbIe NEHCTBUSA: BOCIPUHUMATH U (OPMYIHPOBATEH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU
U LensMu OOIIeHHs, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAYy peHIeHHs] 3a/Jadd, KOMMEHTHUPOBATh
MOJIyYEHHBIH Pe3y/lbTaT; B X0Ji¢ OOCYKIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMoit
TE€MbI, IPOOJIEMbI, pelIaeMOi 3aJaud, BBICKA3bIBATh HJCH, HAlleJICHHbIE Ha IMOMCK PEIICHHUS,
COTOCTaBJISATh CBOM CYXKJEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB Jauajiora, oOHapyX uBaTh
pas3nuuMe U CXOJCTBO MO3ULIMH, B KOPPEKTHOH (opme (opMyaupoBaTh paszHOTIAcHs, CBOU
BO3pAXECHMSI; MPEACTABIATh PE3YIbTAaThl PELICHHS 3aJayd, IKCIEPUMEHTa, HCCIEeI0BaHUS,
MPOEKTa, CAMOCTOSATEIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a7ay IMPE3ECHTALUU U
OCOOCHHOCTEH ayaUTOpUHU;  TOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW H
WHIUBUAYAIbHONW pa0OThl MPU pPEHICHUH y4eOHBIX MaTeMaTHYeCKHX 3a7ad; MPUHUMATh ILelb
COBMECTHOHM JAEATEeTbHOCTH, IUIAHUPOBATH OPraHU3aI[MI0 COBMECTHON pPalOTHI, pacHpelensTh
BUJIBI Pa0OT, JOTOBAapHUBATHCS, OOCYKJATh MPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIOJIel;  y4yacTBOBaTh B TpYHNOBBIX (opmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BBHIIOJHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JAPYrUMHU UYICHAMH KOMaHbl, OI[EHMBATh KaueCTBO CBOEro BKJIa/ia B OOIIMIA
MPOJYKT MO KPUTEPHUsM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOJEHUCTBUS. PerynsTuBHbIE
yHHUBepCcalbHbIe y4eOHble aelicTBUs CaMoopraHu3alys: CaMOCTOATEIbHO COCTaBISAThH IIaH,
AJITOPUTM pelleHHs 331a4M (UM €ro 4acTb), BEIOMPATh coco0 pemeHus ¢ y4€TOM UMEIOLUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh BAapUaHTHI
peieHuit ¢ yuérom HoBoi nHPpopManuu. CaMOKOHTPOJIb, SMOLIMOHAIBHBIM UHTEIIEKT: BIIAJETh
crioco0amMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysibTaTa pelieHus MaTeMaTHUeCKOM
3a/lauM; TPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 33][a4ui, BHOCUTH
KOPPEKTHBBl B JIEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAMJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYAHOCTEH; OIIEHWBATh COOTBETCTBHME pe3yibTaTa JAEATENIbHOCTH MOCTABICHHOM
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LEIU U YCIOBHUSM, OOBSACHATH NPUYMHBI JOCTMKEHUS WM HEJOCTMIKEHMS LEJH, HaXOIUTh
OIMOKY, TaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.
IIpenmeTrHble pe3yJbTaThI:

K xonny o0yuenuss B 7 kiacce o0y4yalommiicss MOJYyYHT cjelyolue NnpeIiMeTHbIe
pe3yabTarbl: Uncia u BblYMCIEHUS BBINONHATH, coueTass YCTHbIE M NHMCbMEHHBIE INPUEMBIL,
apuMeTHYECKHe NEHCTBUS C palMOHAIBHBIMU YHcIaMH. HaXoIuTh 3HAYEHHS YHCIOBBIX
BBIPAKEHUH, IPUMEHATh pa3HOOOpa3Hble CIIOCOObI U MPUEMBI BBIUMCIICHUS 3HAYEHUN APOOHBIX
BBIPAKEHUH, COJEpKAIIUX OOBIKHOBEHHBIE U JIeCATUYHBIE IpoOu. [lepexoauTs oT 01HOH (opMbI
3amucl  4ucell K Jpyrod (mpeoOpa3oBBIBaTh JIECATUYHYIO Jpo0b B OOBIKHOBCHHYIO,
OOBIKHOBEHHYIO B JICCATHUHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOs). CpaBHHUBATH
U YIOPSIOYMBATH pallMOHalbHbIE yucia. OKpyriaTh 4yucia. BhINMONHATH NPUKUIKY U OLIEHKY
pe3yJbTata BBIYMCIEHUW, OLUEHKY 3HAYEHUI YHCIOBBIX BbIPaXEHWW. BBIMOIHATH HEUCTBHS CO
CTENEHSIMU C HAaTypaJlbHBIMH MOKa3aTelsiMU. [IpuMeHsATh NpU3HaKU JAE€IMMOCTH, pa3jiokKeHHe Ha
MHOXKMTENIM HATypalbHBIX uncel. PemaTh MpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4yM, CBSI3aHHBIE C
OTHOIIEHUEM BEJIMYMH, MPONOPLUUOHATIBLHOCTBIO BEIMYMH, IMPOLIEHTAMH, HHTEPIPETUPOBATDH
pe3ynbTaThl pelieHus 3aJad ¢ y4y€TOM OrpPaHUYEHHUH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTtpuBaeMbIX O00BEKTOB. AnreOpanueckue BblpaxeHHs lcmonb3oBaTh anreOpanyeckyro
TEPMHUHOJIOTHIO U CUMBOJIMKY, NPUMEHSTh €€ B IMpOIECCe OCBOEHUS Yy4yeOHOro MmaTepuaia.
Haxonuth 3HaueHuss OYKBEHHBIX BBIp@XEHUN TMpPH 3aJaHHBIX 3HAYEHHUSIX IEPEMEHHBIX.
BoeinmonHATe mpeoOpazoBaHus LENOTO BBIPAKEHHWS B MHOTOWIEH NPUBEICHHEM MOJO00HBIX
ClIaraéMbIX, PACKpPBITHEM CKOOOK. BBIMOJHATH yMHOXKEHHE OJHOWIEHa Ha MHOTOWIEH U
MHOTOWJIEHAa Ha MHOTOWIEH, NPUMEHATh (OPMyIbl KBaJgpaTra CyMMbl M KBaJpaTa pa3HOCTH.
OcymiecTBIATh pa3iokKeHHEe MHOTOUICHOB HAa MHOXKHUTEIM C TMOMOIIBIO BBIHECEHUS 32 CKOOKH
o0lIero MHOXHUTENS, TPYNIUPOBKU CJaraeMblX, MHpUMEHEHHUs (OpMya COKpAIEHHOTO
yMHOKeHUs. [IpuMeHsTh NmpeoOpa3oBaHUs MHOTOUWICHOB ISl PEIICHUS Pa3IUYHBIX 3a1ad M3
MAaT€MaTHUKH, CMEKHBIX TPEAMETOB, U3 PEAIbHOM MPAKTUKH. FIcroib30BaTh CBOKMCTBA CTENIEHEH C
HaTypaJIbHBIMU TOKa3aTeIsIMU JJIs MpeoOpa3oBaHUs BbIpaK€HUIl. YpaBHEHUS U HEpPaBEHCTBA
PemaTe MHEHBIEC ypaBHEHUS C OJTHOM EPEMEHHOM, MPUMEHSS MpaBuiia epexoaa OT UCXOTHOTO
YpPaBHEHUs K PaBHOCWIBHOMY eMmy. IIpoBepsTh, SBISETCS JM YHUCIO KOPHEM YpAaBHEHUSI.
[IpumensTh rpaduuecKkue METoAbl P PEIICHNH JIMHEHHBIX ypaBHEeHUH 1 ux cucteM. [lonbupath
MIPUMEPBI Hap YMCEN, SBISIOIIMXCSA PEUICHUEM JIMHEHHOTO YpaBHEHMS C JIBYMs IIEPEMEHHBIMHU.
Crpouth B KOOPJMHATHOM IJIOCKOCTH T'paduK JMHEHHOTO ypaBHEHHS C JBYMS ME€PEMEHHBIMHU,
MOJIB3YACh TpadUKOM, MPHUBOJIUTH MPUMEPHI pELIECHUS ypaBHEHHs. Pemate CUCTEMBbl ABYX
JUHEIHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM uucie rpadpuuecku. CocTaBisTh U peliaTh
JMHEWHOE YpaBHEHHME WM CHUCTEMY JIMHEHHBIX YpPAaBHEHMH IO YCIOBHUIO 3aJadH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IMOJYYEHHBIM pe3ynbTaT. DyHKIUU
N300paxkaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpPAWHATaM,
JTy4d, OTPE3KH, MHTEPBAJbI, 3alMChIBATh YMCIIOBbIE MPOMEXKYTKH Ha anreOpanyeckoM S3bIKe.
OtmeudaTh B KOOPAMHATHOM TMJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpIUHATaM, CTPOUTH Ipaduku
nuHeHHbIX ¢yHKiui. Ctpouts rpaduk ¢yHkuumu y = |[x|. OnuceiBaTh ¢ HOMOILIBIO (QYHKIHI
W3BECTHBIE 3aBUCUMOCTH MEK/ly BEINUMHAMU: CKOPOCTh, BPEMS, pacCTOSIHUE, LIEHA, KOJIMYECTBO,
CTOUMOCTh, HPOU3BOJUTEIBHOCTb, BpeMs, 00bEM paboTel. HaxoauTe 3HaueHHe (QYHKIUH IO
3HayeHuto e€ aprymenrta. IloHumarhs rpadudeckuil cnoco® MpeaCTaBIeHMSs U aHAIU3a
nH(pOpMaIINHY, U3BJIEKATh U HHTEPIPETUPOBATH MHYOPMAIUIO U3 I'PpaMKOB peasibHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHny o0ydenusi B 8 kiacce o0y4yaromuiics MOJIYy4YUT CJeAyOIIHe NpeIMeTHbIe
pe3yabTarbl: Yncna u BbruMciaeHUs lcnonb3oBaTh HayallbHBIE NPEACTABIEHUS O MHOYKECTBE
JNEUCTBUTENBHBIX YHCENl JUIS CpPaBHEHHs, OKpYIVIEHUS W  BBIUMCIEHUM, H300paxaTh
JNEUCTBUTENBHBIE UHWCIA TOYKAMM Ha KOOpAMHATHOW mpsMoil. IlpumeHsaTs mnoHATHE
apu(METHYECKOTO KBAJpaTHOTO KOPHS, HAXOJWUTh KBaJpaTHble KOPHHM, HWCIOIb3yd IpHU
HEOOXOJUMOCTH  KaJbKYJISATOP, BBIIOJHATH IPEeoOpa3oBaHUs BBIPAKEHHH, COJEpXKaIuX
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KBaJpaTHbIE KOPHHU, HUCIOJb3Ysl CBOWCTBA KOpHEH. Mcmoisib30BaTh 3amucu OOJBIIMX M MajbIX
YyHucel C TMOMOIIBI0 JEeCATUYHBIX JApoOeii u cremeneid umcna 10. AnreGpamueckue
BbIpakeHUs. [ [puMEHSTh OHATHE CTETIEHU C IENIBIM MOKa3aTeeM, BBIIOJHATH IPeoOpa3oBaHu s
BBIPAKEHUH, COJEpKaIMX CTENEHM C LEJIbIM I0Ka3aTeleM. BBINOJHATE TOKIECTBEHHbIE
peoOpa3oBaHus PAMOHATBHBIX BBIPAKCHHUI HA OCHOBE MPABWJI ACHCTBUI HaJ MHOTOWICHAMH U
anreOpandeckuMu Ipo0siMu. PackmanpiBaTh KBapaTHBIN TPEXWICH HA MHOXKHUTENH. [IpUMeHsATh
npeoOpa3oBaHusl BBIPAKCHUN I PEIICHHWsS PAa3IMYHBIX 3aJa4 W3 MaTeMaTHKH, CMEXHBIX
IIPEAMETOB, U3 PEAIbHOM MPAKTUKUA. Y PAaBHEHHUs U HEPABEHCTBA.PemaTe aMHeHbIe, KBaJpaTHbIE
YpaBHEHHUS U PALIMOHAJIbHBIE YPABHEHUS, CBOAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs
rnepeMeHHbIMU. [IpoBOINUTH MpOCTENIINE UCCIEA0BAHNS YPABHEHU U CUCTEM YPABHEHH, B TOM
quclie ¢ IPUMEHEHUEM I'pauyecKUX MPeICTaBICHHUH (yCcTaHAaBIMBaTh, UMEET JIM YPaBHEHUE WU
CHCTEMa ypaBHEHUH pELICHUs], €CIM UMEET, TO CKOJIbKO, U mpoyee). Ilepexoauts oT cioBecHOM
(GhopMyITUPOBKY 3a/1auM K €€ aireOpanyeckoil MOJIEIH ¢ MOMOIIbIO COCTABJICHUS YPAaBHEHUS WU
CUCTEMbl YPaBHEHMH, MHTEPIPETHUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlauM IMOJIyYEHHBIN
pe3ynbraT. IIpuMeHATh CBOICTBA YHUCIIOBBIX HEPAaBEHCTB Ui CPaBHEHMSI, OIIEHKH, pellaTh
JUHEWHbIE HEPaBEHCTBA C OJHOM TEPEMEHHONW M HX CHCTEMBI, JaBaTh TpadUuecKyro
WUTIOCTPALIMIO MHOKECTBA PEICHUI HEPABEHCTBA, CUCTEMBbI HepaBeHCTB. DyHkuuu [lonumars u
WCIIOJIb30BaTh ()YHKIIMOHAIBHBIC TOHSITHS W S3BIK (TEPMHUHBI, CHMBOJIMYECKHE O0O03HAUYCHMUS),
OTpEeNATh 3HaYeHNE (PYHKIIUU 110 3HAUEHUIO apTyMEHTa, ONPeIesaTh CBOMCTBA (QYHKIMH MO e
rpauky. CTpouTs rpaduKi S1eMeHTapHEIX GyHKIW Brga: y = k/x, y=x2, y=x3,y = x|, y = Vx,
OTIMCHIBATh CBOMCTBA YMCIOBOHM (DYHKITUU TI0 €€ TpaduKy.

K koHny o0yueHuss B 9 kjacce 00y4arouuiicss MOJYYUT CJIeIYyHOLMe MpeaMeTHbIe
pesyabTtarbl: Umcaa u BbluMciaenus CpaBHUBATh M YHOPSAJIOUMBATH pallMOHAJIbHBIE U
MppalMoHalibHbIe Yucia. BeIMomHATs apudmMeTndyeckue NEHCTBUS C PallMOHATBHBIMH YUCIIAMHU,
CoYeTasl yCTHblE W IMCBMEHHBIE NPHUEMBL, BBINOJHATH BBIYUCICHHUS C HPPALMOHAIBHBIMU
yucnamu. HaxoauTe 3HAYeHMs] CTENEHEH C ILEeNbIMU IOKa3aTeNsIMU U KOPHEH, BBIUHCIATH
3HAQUYEHMS] YUCIIOBBIX BbIp@KEHHU. OKpyrisaTh NEHCTBUTENBHBIE YWCIIA, BBINOJHATh MPUKUAIKY
pe3yabTata BBIYMCIICHUN, OLIEHKY YHCIIOBBIX BBIPAXKEHHUU. YpaBHEHHS M HepaBeHCTBa Pemiarh
JUHEIHbIe U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJSALIMECS K HUM, MpOCTEHIIne TpOoOHO-
palroHalbHbIE ypaBHEHHUs. PermaTe cucTeMbl IBYX JJMHEHWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU
U CHUCTEMBI JBYX YPABHEHUMH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJISETCS JIMHEWHbIM. Pemiarsb
TEKCTOBBIE 3aJjaud ajireOpanyecKuM CIOCOOOM C TOMOIIBI0 COCTAaBJICHUS YpPaBHEHUS WU
CUCTEMBI JIByX YpPaBHEHHMU C JByMs IepeMeHHbIMU. [IpoBOIMTH mpocTeillline ucciaeaoBaHus
YpaBHEHUU U CHCTEM YPaBHEHHMIi, B TOM YHCJIE€ C MPUMEHEHUEM IpaduyecKux MpeacTaBIeHUN
(ycTanaBnuBaTh, MMEET JHM YpaBHEHHE WJIM CHCTEMa YpaBHEHUHN pEILIEHUs, €Cld HUMEET, TO
CKOJIbKO, M Tpouee). Pemath nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paxaTh
pelleHue HEpPaBEHCTB Ha YMCIOBOM NPSIMOM, 3alUCBhIBATh PEIICHHE C MOMOIIBIO CHMBOJIOB.
Pemate cucteMbl JTUMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJpPaTHOE
HEPaBEHCTBO, M300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMHCHIBATh
pelieHue ¢ MoOMOIIbI0 CUMBOJIOB. MCroab30BaTh HEPABEHCTBA MPU PELICHUH PAa3IUYHbIX 3a7ad.
Oynkuuu Pacnio3naBath GyHKINUY U3yYeHHBIX BUAOB. [I0Ka3bIBaTh CXeMAaTUYECKHU PACTIOIOKEHHE
Ha KOOPJIMHATHOM TIOCKOCTH rpadukoB QyHKIMM Buja: y = kx, y =kx + b, y=k/x, y = ax2 + bx
tc,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT 3Hau€HU# KOA((UIIMEHTOB, OMUCHIBATh CBOMCTBA
¢byskuii. CTpouTh U U300pakaTh CXeMaTHUeCKU TpadUKu KBAAPAaTUIHBIX (DYHKIUH, ONHUCHIBATH
CBOMCTBa KBaJpaTUYHbIX (QYHKIUI M0 uX rpadukam. Pacro3znaBars KBapaTuyHy0 QYHKIUIO MO
dbopmMyne, TPUBOIUTH NPUMEPHl KBAJAPATHUHBIX (YHKIUH U3 pealbHON >KU3HH, (QU3HKH,
reoMeTpun. YnciaoBble MOCIEI0BATEILHOCTH U Nporpeccuu Pacrno3HaBaTh apupMeTHYecKyro U
TeOMETPUYECKYI0O MPOTPECCHU TMPH pPa3HbIX CIoco0ax 3aJaHus. BBINOJHATH BBIYMCIEHUS C
UCIOJb30BaHUEM (POPMYIT N-TO WiIeHa apu(PMETHUECKONH U T€OMETPHUUECKON MPOrpeCcCruii, CyMMBI
MEepBBIX N ujaeHoB. M300pakaTh dYieHBI MOCIETOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOU



IUI0CKOCTU. Pemiate 3amauu, CBSI3aHHBIE C YMCIIOBBIMM IIOCJIEOBATEIBHOCTSAMM, B TOM 4YHCIIE
3aJ1a4uM U3 peabHOM )KU3HH(C UCIIOJIb30BAHUEM KAJIBKYIISITOPA)



Paznen 3. COAEP’)KAHUE OBYUYEHMUSA
7 KUIIACC

[lonsiTHE panMOHAIBLHOTO YKCIA, 3aIIUCh, CPABHEHUE, YIOPSAI0UYNBAHNE PAlIUOHAIBHBIX YUCEIL.
ApupmeTnueckue AeUCTBUS € pallHOHAILHBIMU YHCIaMy. Perienne 3a1a4d u3 peaabHON MPaKTUKA
Ha 4YacTH, Ha ApoOu. CTeneHb ¢ HaTypalbHBIM IOKa3aTeJeM: OIpeesieHue, Mpeodpa3zoBaHue
BBIPQ)KCHUI HA OCHOBE OIPEJIEIICHUS, 3aIMCh OONBIINX YKcel. [IpomenTsl, 3amich IpOIEHTOB B
BUJIEe IpoOu 1 qpoOu B BUJE MPOLEHTOB. TpH OCHOBHEIE 33/]a4i HA TIPOIICHTHI, pEIICHHUE 3a/1a4 U3
peasibHOM mpakTUKU. [IpuMeHeHHe MPU3HAKOB JAEIUMOCTH, pA3JIOKEHHE Ha MHOXKUTENIU
HaTypaJlbHbIX uucen. PeanbHble 3aBUCUMOCTHM, B TOM 4HcIe I@psiMas U oOparHas
MIPONOPLUOHAIBHOCTU. AnreOpanueckue BblpaxeHus: [lepemeHHble, 4YHCIOBOE 3HAUYEHUE
BBIPAKEHUS ¢ IepeMeHHo. /lomycTumMble 3HaueHus nepeMeHHbIX. [IpeacTaBnenne 3aBUCUMOCTI
MEXy BeTMYMHAMHU B BUJie popMyibl. Beruncnenus no popmynam. [IpeodbpazoBanue OyKBeHHbIX
BBIPDAKEHUH, TOXAECTBEHHO paBHbIE BBIPAXKEHHUS, IMpaBWiia MPEoOpa3OBaHUSI CYMM U
MIPOU3BEACHUMN, TIPaBUJIa PACKPBITUS CKOOOK M NMPHUBEACHHUS MOJO0OHBIX ciaraeMbiXx. CBolicTBa
CTENIEHU C HaTypaJlbHbIM moKa3areneM. OJHouWwIeHbl M MHOrowieHbl. CTeneHb MHOTOWIEHA.
CnoxxeHue, BbIYUTaHHE, YMHOXXEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOTO YMHOKEHHUS:
KBaJIpaT CyMMBI U KBaJipat pazHoctu. @opmyiia pa3HOCTH KBalpaToB. Pa3znokeHne MHOTOWIEHOB
Ha MHOXHTEIU. YpaBHEHHS M HEPABEHCTBA YpaBHEHHE, KOPEHb YpaBHEHMs, IpaBHiia
npeoOpa3oBaHusl ypaBHEHHs, PAaBHOCWIHHOCTh ypaBHEHUU. JIMHEWHOE ypaBHEHHE C OJHOU
IIEPEMEHHOM, YHUCJIO KOpPHEW JIMHEWHOTO YpPaBHEHUs, pELICHUE JIMHEHHBIX YpaBHEHUM.
CocraBneHne ypaBHEHUW 10 YCJIOBUIO 3a/adyd. PemieHue TEeKCTOBBIX 3aJad C MOMOIIbIO
ypaBHeHUH. JIuHelHOe ypaBHEHHE C ABYMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHMM C JAByMS IepeMEeHHbIMHU. PerieHue cucteM ypaBHEHUH CcHocob6oM
IIOACTaHOBKHU. [IpuMeph! peleHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM ypaBHEeHUH. OyHKINH
Koopaunara touku Ha npsimoil. YucnoBble MPOMEKYTKU. PaccTosiHue Mexay IByMs TOUYKaMHU
KoopauHATHOM mpsMmoil. [IpsimoyronwpHas cuctema koopaunar, ocu Ox m Oy. Abcumcca u
OpAMHATa TOYKHM Ha KOOPAMHATHOW IockocTu. [Ipumeps! rpadukoB, 3aJaHHBIX (POpMYJIaMu.
Urenue rpadgukoB peanbHbIX 3aBucuMocTel. [lonarue ¢ynkmuu. I'paduk dynkmuu. CBoiicTBa
dbyakuumii. Jluneitnas ¢ynkus, e€ rpaduk. ['paduk dynkumm y = |x|. I'padudeckoe pernenue
JIMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEUHBIX YPaBHEHHUM.

8 KVIACC

Yucna u Beruncienus Kaapathelil kopeHs U3 uncina. [Tonatue o0 uppannoHanbHOM YHCIE.
JlecaTuuHble NMpUONMKEHHU HppalMOHaIbHBIX yncen. CBoiicTBa apu(pMETHYECKUX KBaJAPaTHBIX
KOpHE M HUX NPUMEHEHUE K IPeoOpa3sOBAHUIO UHUCIIOBBIX BBIPAKEHUH M BBIYUCICHUSIM.
JeiictBurenpHble yncna. CTeneHp ¢ LelbIM NoKazareneM U e€ cBoicTBa. CTaHmapTHas 3aIluch
yucna. AnreOpamueckue BblpaxkeHHs KsazapaTHblii TpEXuseH, pasjioKeHHE KBaJApPaTHOTO
TpEXuieHa Ha MHOKUTeNU. Anredpandeckas 1poos. OCHOBHOE CBOMCTBO aliredpandeckoii Apoou.
CnoxeHue, BBIYMTAHUE, YMHOXEHME, JeleHUe anreOpanyeckux ApoOeil. PanuonanbHble
BBIpXKEHUS U UX ITpeoOpa3zoBaHue. YpaBHEHUs U HepaBeHCTBa KBajpaTHOe ypaBHeHHe, popMyIia
KOpDHEM KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHM, CBOISILIHUXCS K
JUHEWHBIM M KBaapaTHbIM. IIpocreiimue apoOGHO-panuoOHaIbHbIE ypaBHEeHUs. I'paduueckas
UHTEPIIPETALMS] YPAaBHEHUHN € IBYMS NEPEMEHHBIMU M CUCTEM JIMHEWHBIX YPaBHEHUH C IABYMs
nepeMeHHbIMU. [IpuMephl peleHns CUCTEM HEJNMHEHHBIX YPAaBHEHMM C JBYMS IEPEMEHHBIMHU.
Pemienune TeKCTOBBIX 33/1a4 anredpandeckum crocoOoM. YncnoBbsle HEPaBEHCTBA U UX CBOMCTBA.
HepaseHcTBO ¢ 0fHON IepeMeHHON. PaBHOCUIBHOCTH HEPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
o/1HO# nepeMeHHON. CHCTEMBI IMHEMHBIX HEPABEHCTB ¢ OAHOM nepeMeHHo. @yHnkuuu [lonsaTue
¢ynkuuu. O6aacTe onpeaeaeHns U MHOKECTBO 3HaueHuH (pyHkunu. CriocoObl 3a1anus GyHKINHI.
I'padpux ¢pynkuuu. Yrenue cBoiicTB ¢pyHkuuu no e€ rpadpuxy. [Ipumeps! rpadpukoB QyHKUIMH,
OTpP@KAIOUIMX peajbHble IMpolecchl. (DYHKIMHM, ONUCHIBAOIINE NPIMYI0 U OOpaTHYIO
IPONOPIHMOHANIBHBIE 3aBUCUMOCTH, WX Tpaduku. OyHKimmn y = X2, y = X3, y = VX, y=|x|.
I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUH.



9 KUIACC

Uucna u BbluMCIeHUS PanuoHanbHbIE 4YHCIIA, WUPPALMOHAIBHBIE 4YHCIIA, KOHEYHBIE H
OecKOHEeUHbIE JeCATUYHBIC TpoOU. MHOXKECTBO JEHCTBUTEILHBIX YUCEN, ACHCTBUTEIbHbIC YHCa
Kak OECKOHEYHBIE AeCATHYHBIE TpoOU. B3auMHO 01HO3HAUYHOE COOTBETCTBHE MEX Ty MHOKECTBOM
JNEUCTBUTENBHBIX YHUCEI W KOOpAMHATHOM mnpsMoil. CpaBHEHHE JAEHCTBUTEIBHBIX YHCEN,
apudmeTnyecKkue NEHCTBUS C JCHCTBUTEIBHBIMU YHCIaMU. Pa3mMepbl 0OBEKTOB OKPYKAIOIIETO
MUpA, JUITEIBHOCTH MPOLECCOB B OKpyXatomeM mupe. [IpubnmkEéHHOe 3HAUCHHUE BEIWYHHBI,
TOYHOCTh NpuOmmkeHusa. OxkpyriaeHue uucen. [Ipukuaka v oleHKa pe3ylbTaTOB BBIUYMCICHUM.
VYpaBHeHHsT W HepaBeHCTBAa JIMHelHOe ypaBHeHue. PemieHue ypaBHEHMH, CBOJAIIMXCA K
nuHerHbIM. KBanpatHoe ypaBHeHMe. PellleHMe ypaBHEHMiM, CBOJSAINMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
pa3joKeHueM Ha MHOXUTENW. PemnieHne ApoOHO-palMOHAIbHBIX ypaBHeHUH. Perienue
TEKCTOBBIX 33/1a4 alreOpandeckuM METOJIOM. YpaBHEHHUE C ABYMs MEPEMEHHBIMU U €T0 TpaduK.
Pemrenne cucrem IByX JIMHEWHBIX YPAaBHEHUH C IByMs I€peMEHHBbIMU. PemeHue cucrem aByx
YpaBHEHUH, OJHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
MHTEpIpETAlUsl CUCTEMbl YPaBHEHHHM C JIBYMs IE€pEeMEHHbIMH. PelleHne TEKCTOBBIX 3a/1a4
anreOpandeckuM crocoboM. YmuciioBble HEpaBEeHCTBA W WX CBOWMCTBA. PelieHue JIMHEHHBIX
HEpAaBEHCTB C OJIHOM TMepeMeHHOW. PenieHue cucrteM JMHEHHBIX HEPABEHCTB C OJHOM
nepemeHHol. KBanpatHeie HepaBeHCTBa. ['paduueckas mHTepripeTanys HEPABEHCTB M CHCTEM
HEpaBEeHCTB C AByMs nepeMeHHbIMU. OyHkuuu KBagpatuunas ¢pyHkuus, e€ rpaduk U CBOHCTBA.
[TapaGoua, KOOpAMHATHI BEPIIMHBI TApa0OJIbl, OCb CHMMETPHH 1apadoIbl.

10 kaacce

I'padukn Gpynxumii: y=kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |x| n nx cBoiicTBa. Unciossie
MOCJIEIOBATENIBHOCTH M mporpeccuud [loHsATHE YHMCIIOBOM MOCIEAOBATEIIBHOCTH. 3aJlaHhe
MOCJIEI0BATEIILHOCTH PEKYppeHTHON dopmMynol u Gopmysoit n-ro wieHa. ApudmMerndeckas u
reoMeTpuueckas mnporpeccuu. OopMynbl n-ro 4YjieHa apu(PMETHUYECKON W TeOMETPUUYECKOU
MpOTpeccuid, CyMMBbI TIEPBBIX N WICHOB. M300paxxeHne 4iIeHOB apu(pMETHYECKONH U
F€OMETPUUYECKON MpOTpecCMid TOYKAMHU Ha KOOPJAUHATHOU IJIOCKOCTH. JIMHEHHBIA U
AKCIOHEHIMANIBHBIN pocT. CIOKHBIEC MPOIIEHTHI.



Paznen 4. TEMATUYECKOE IINTAHUPOBAHUE

Knacc Haumenoeanue mem Kon-60 uacoe Kon-60
K.p.
7 Tema Ne 1. OOGoOmieHHe # CcHUCTEMaTH3AIUSL 6 JIKP
M3YYCHHOTO paHee MaTepuaa
Tema Ne 2. Yucna u BeiuncieHus PanmonanbHbie 22 2
qucla .
Tema Ne 3. AnreOpanueckue BbIpaXKeHUs 24 2
Tema Ne 4. YpaBHeHHs 1 HEpaBEHCTBA 20 2
Tema Ne 5. Koopaunats!l 1 rpaduxu. 24 2
DyHKIUH.
Tema Ne 6. OOoO11eHe U cucTeMaTu3aius 6 I'KP
Marepuana.
Bcero 102 10
8 Tema Ne 1. OO0oOmeHme M cuUCTEMaTH3AIUA 7 JIKP
M3YYCHHOTO paHee MaTepuaja
Tema Ne 2. Yucna u Berumcienus. KBagpatHbie 15 1
KOPHH.
Tema Ne 3. Yucna u Bbluucienus. CreneHs c 14 1
1L[EJIbIM TIOKa3aTeJIeM.
Tema Ne 4. AnreOpanveckue BBIpaKCHUS. 10 1
KBanpaTHbIii TpeX4JIeH.
Tema Ne 5. AnreOpawdeckue BBIPOKCHHUSA. 14 1
Anrebpandeckas 1poOb.
Tema Ne6. YpaBHeHus 1 HepaBeHCTBA. KBagparHbie 14 1
ypaBHEHUSI.
Tema Ne 7. YpaBHeHus u HepaBeHCTBAa. CHCTEMBI 10 1
YpaBHEHUH.
Tema Ne 8. VYpaBHeHus W  HEpaBEHCTBA. 10 1
Hepagencrtpa
Tema Ne 9. OOoOmeHne M CHUCTEMATH3AIHS 9
marepuala. 1
Bcero 103 8
9 Tema Ne 1. OGo01eHHEe U CHCTEMAaTH3AIHS 8 JIKP
M3YYEHHOTO paHee MaTepuana
Tema Ne 2. YUucna v BEIYUCIECHHUS. 10 1
JleficTBUTENIbHBIC YHCIIA.
Tema Ne 3. YpaBHeHMs 1 HEpaBEHCTBaA.
Cucremsl ypaBHEHU 18 1
Tema Ne 4. YpaBHEHNs 1 HEpaBEHCTBaA. 18 1
HepaseHcrsa.
Tema Ne 5. @ynkuys .OCHOBHBIE IOHATHS. 18 1
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Tema Ne 6. Oynkiun.UrciaoBeie (yHKIUH. 18 1
Tema Ne 7. O60011eHHe U CUCTEMATU3ALUS 12 1
M3Y4YEHHOI'0 MaTepuaia.
BCEI'O 102 7
10 Tema Ne 1. O0GoOIICHNE U CUCTEMATH3AIIHS 8 JIKP
M3Y4YEHHOI'0 paHee MaTepuaa
Tema Ne 2. Yuicna ¥ BBIYUCIICHUS. 9 1
JeiictButenpHblie uncina. [IpuOiamkeHHble
BBIUMCIICHUS
Tema Ne 3. YpaBHeHUS 1 HEpaBEHCTBA OJJHOU
IIEPEMEHHOM NIEPEMEHHBIMU 14 1
Tema Ne 4. YpaBHEeHUSIM HEPABEHCTBA C IBYMsI 14 1
MEPEMEHHBIMH .
Tema Ne 5. YpaBHeHHs 1 HEpaBEHCTBA. 16 1
HepasencrBa. CucteMbl HEPABEHCTB.
Tema Ne 6. Oynkuuun.['padukudynkunii . 12 1
Tema Ne 7. YucnoBbIe OCIEO0BATEIILHOCTH 19 1
Tema Ne 8. IloBropenue 10 1
BCEI'O 102 8

Pasnen 5. CIIOCOBBI OLIEHKHW YUYEBHBIX JJOCTUKEHUN OBYUYAIOIIUXCSI
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OcHoBHasi TeNIb OICHUBAHMS YYEOHBIX JOCTHOKEHUH: OMPEICIUTh CTENEHb COOTBETCTBUS
MOJTy4YEHHBIX 00pa30BaTENbHBIX PE3YIBTATOB MPEBAPUTEIILHO 3aIUIAHUPOBAHHBIM.

OcHoBHBIE BUIBI OIICHUBAHUS YICOHBIX J0CTHKCHHIA:

- JMarHOCTUYECKOE OIICHUBAHHE - JTO OIMpEACICHUE HAYaIBbHOTO YPOBHS C(OPMHPOBAHHOCTHU
3HAHUM, YMEHUI U HABBIKOB, a TAKKE KOMIIETEHTHOCTH YYCHHUKOB;

- TeKyIllee OI[CHUBAHHUE, TECHO CBS3aHHOE C MPOIIECCOM OOyUCHHUS;

- ITOTOBOE OI[CHUBAHHE: TECTHI, KOHTPOJIBHBIC PAOOTHI. MPAKTHYCCKHE PAOOTHI.

OneHKa WHIUBUIYATbHBIX JOCTHXKEHHM MOXET OCYIIECTBISATHCS 4Yepe3 IeIaroruyeckoe
HaOmonenue, Oecepl, aHAIM3 MPOIYKTOB JCTCKOW NIEATEIBHOCTH, OPTaHU3YeMbIE YYHTEIISIMHU,
BOCHUTAaTSIISIMH.

IIpu oueHKe yCTHBIX OTBETOB:

Ommemka «5» CTaBUTCS, €CJIM YUCHHUK:

e TIOJIHO PacKphUI COJICpKaHUE MaTepHaia B 00bEME, MPETyCMOTPEHHOM TTPOrPaAMMOM U
Y4EOHUKOM;

e H3JI0°KWJI MaTE€pUaj IPaMOTHBIM SI3bIKOM, TOYHO UCIOJIb3YSl MATEMATHYECKYIO
TEPMHHOJIOTUIO U CUMBOJIMKY, B ONIPEICIEHHOM JIOTUYECKOU MOCIIEI0BATEIILHOCTH;

e TIPaBUJILHO BBHITIOJHUJ PUCYHKH, YEPTEKHU, TPAPUKU, COMyTCTBYIOIIHNE OTBETY;

e [I0Ka3aJ YMEHHUE WUTHOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPUMEPAMU, TPUMEHSITH €€ B
HOBOW CUTYAaIIMU MPHU BBINOJHEHUH MPAKTUYECKOTO 3a1aHUs;

e TPOJIEMOHCTPHUPOBAJ 3HAHUE TEOPUU PAHEE U3YUYECHHBIX COIMYTCTBYIOIINX TEM.
OT1meTKka «4» CTaBUTCS, €CJTH OTBET B OCHOBHOM YJIOBJIETBOPSIET TPEOOBAHUSM Ha OIICHKY «5»,
HO TIPY 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

e B M3JI0KEHUU JOMYIICHBI HEOOIbIINE MPOOEIbI, HE NCKA3UBIIIME MATEMATHUYECKOE

CoZIEp>KaHUE OTBETA;

e JIONYIIEHBI OJUH—ABA HEIOUYETA TPU OCBEILIEHUU OCHOBHOTO COJIEPKaHUS OTBETA,
HCTIPABJICHHBIE IO 3aMEYaHUIO YUUTEIS;

e JIOMYIICHBI OITMOKA MK 00JIee IBYX HETOUYETOB NPU OCBEIICHUH BTOPOCTEIICHHBIX
BOINPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIC 110 3aMEYaHUIO YUUTEIIA.

Ommemka «3» CTaBUTCS B CIICIYIOIIUX CIy4dasiX:

e HEMOJIHO WJIM HETOCJIEIOBATEIBHO PACKPBITO COJIEPKAHUE MaTEepHrasa, HO MOKa3aHO
o0111ee MOHUMaHKE BOIIPOCA U MTPOIEMOHCTPUPOBAHBI YMEHHMS, JOCTATOYHBIC JIS
JATBHEUIIEr0 YCBOCHHS TPOrPaMMHOTO MaTepHaa;

e UMEIUCH 3aTPYJHEHHS] UK AOMYIICHBI OIIUOKU B OTPEIeICHUU MOHSATHUH,
HCMOJIb30BAHUHM MAaTEeMaTHYECKON TEPMUHOJIOTUH, YEPTEKaX, BHIKIAIKAX, UCIIPABICHHBIE
[10CJI€ HECKOJIBKUX HAaBOASIIUX BOIIPOCOB YUUTEIIS;

® VYUYEHUK HE CIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMU MPU BBIIIOJHEHUU
MIPAKTUYECKOTO 3aJIaHUs, HO BHITIOJIHUI 3aJaHHs 00S3aTeIbHOTO YPOBHS CII0XKHOCTH T10
JTAaHHOM TeMe;

e TIpU 3HAHUU TEOPETHUECKOTO MaTepuaia BhISBICHA HeJO0CTaTOuHasi COPMUPOBAHHOCTD
OCHOBHBIX YMEHU U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIydasX:

e HE PacKpbITO OCHOBHOE COJIep>KaHue YIeOHOTO MaTepuaa;

e 0O0OHapyXEeHO HE3HAHUE WJIM HEMOHUMAaHUEe YICHHUKOM OOJIbIIeH uiu Hanboliee BKHON
4acTH y4eOHOT0 MaTepHuana;
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e JIOMYIICHBI OIIMOKY B OTIPEJICIICHUH TIOHATHH, IPU UCTIOIH30BAaHUN MaTEMaTHICCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexkax WiH rpadukax, B BEIKIAIKAX, KOTOPHIC HE
HCIIPABJICHBI ITOCJIC HECKOJIBKUX HABOSAIIUX BOIIPOCOB YUUTEIIS.

Ommemka «1» He cTaBUTCS.
IIpu oneHKe MUCBMEHHBIX PadoT:
Ommemka «35» CTaBUTCS, €CIIM:

e paboTa BHITIOJIHEHA ITOJTHOCTHIO;

e B JIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHUH PEIICHUS HET POOETIOB M OMINOOK;

e B PCIICHUH HET MAaTEMATHYECKUX ONTMOOK (BO3MOXHA OJJTHA HETOYHOCTh, OITUCKA, HE
SIBJISTFOIIASICS CIIC/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUs y9eOHOTO MaTepraa).

Ommemka «4» CTaBUTCS, €CIIHU:

e paboTa BHITIOJIHEHA MMOJTHOCTHIO, HO 000CHOBAHMS IIATOB PEIIEHUS HEJIOCTATOYHBI;

e JIONyIIEHA OJTHA OMMOKA WJIH JIBa—TPH HEJOUYETA B BRIKIIAIKAX, PUCYHKAX, YepTEkKaX WITH
rpadukax.

Ommemka «3» CTaBUTCS, €CIIN:

e JIOMYIICHBI 00JIee OTHOM OITMOKHM W O0Jiee NBYX—TpEX HETOUYETOB B BHIKIAIKAX,
gyepTexax Win rpadukax, HO ydaluidcs BIIaJeeT 00s3aTeIbHBIMU YMEHHSIMH 110
MIPOBEPSIEMOM TEME.

OTMeTKAa «2» CTaBHUTCS, SCIIH:

e JIONyIICHBI CYIECTBEHHBIC OMMOKH, TIOKA3aBIIHE, YTO YUAIIUNCS HE BIIaJICeT

00s13aTeILbHBIMU YMEHHUSAMH TI0 TAHHOHM TeME B TIOJTHOM Mepe.
Otmetka «1» He cTaBUTCA.
Y4uuTenb MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET Ha BOIIPOC WU OPUTHHAIBHOE
perieHue 3a1au, KOTOPhIE CBUACTEILCTBYIOT O BHICOKOM MaTeMaTHUYECKOM Pa3BUTHH
y4amerocs.
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Pasnea 6. MATEPUAJILHO-TEXHUUYECKOE OBECIIEYEHUE YYEBHOI'O
MMPOLIECCA

LIUDPOBBIE OFPA30BATEJIbHBIE PECYPChHI U PECYPCHI CETU UHTEPHET
—https://resh.edu.ru/

—https://uchi.ru/

VYEFHOE OFOPY/[OBAHUE

1.JIuneiika knaccHas

2. TpeyroapHUK KiIaccHbIH (45°, 45°)

3.TpeyronpHuk kinaccubiii (30°, 60°)

4. TpancopTup KJIacCHBIN

S.1Hupkynb KIIaCCHBIM

6.Habop kmaccHOro MHCTpyMEHTa

Habop crepeomerpuueckux Tei, KOMIUIEKTHI TaOIHII.

Y4eOHUKH, TUTaKaThI, CTCHIBI, MAKETHI.

KomnsroTep, IpoekTop, MHTEpaKTUBHASI JOCKa, JOKYMEHT KaMepa, IPUHTEp.
OBOPYJIOBAHUE JlJIA IIPOBEJIEHUA IIPAKTHYECKHUX PABOT

MynbTUMEANITHBIN TPOEKTOP, MHTEPAKTUBHAS JOCKA, TOKYMEHT KaMepa.
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