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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
oOecreynBaeT U3yuyeHue IPyrux AUCIUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJISi TIPOJOJDKEHUST 00pa30BaHMUs M B TTOBCEAHEBHOM JKU3HU.
Pa3BuTtne y o0Oy4alomMXCsi HAy4YHBIX TMPEACTABICHUNW O TMPOUCXOXKICHUU U CYIIHOCTH
anredpandeckux aOCTpakIui, crnocode OTpaKeHUsT MaTEMaTHYECKONM HAayKoW SBJICHUU W
IIPOLIECCOB B MPHUPOAE W OOIIECTBE, POIM MATEMaTUYECKOrO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CMOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4YeCTB
MBIIUICHUS, HEOOXOIUMBIX IIJIsl aJanTallid B COBpeMEHHOM IudpoBoM obrmiecTBe. M3ydenue
anreOpsl 0OeCTIeYNBAET Pa3BUTHE YMEHUS HAOII0AaTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUSI, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA U BBIBOJBI, (hOpMynupoBaTh yTBepkaeHua. OCBOCHHE Kypca airedpbl oOecreunBacT
pa3BUTHUE JIOTUUECKOTO MBIIUICHUS OOyYalolmUXCs: OHHU HCMOJB3YIOT JEAYKTUBHBIE U
WHJIYKTUBHBIE PACCYXKJEHUsI, 0000IEHNEe U KOHKPETU3AIMI0, a0CTparupOBaHUE U aHAJIOTHIO.
OOydeHue anreOpe MNpeanojaracT 3HAYUTEIbHBI O0BEM CaMOCTOATEIBHOU NESITEIbHOCTH
oOydJaronuxcsi, TMO3TOMY CaMOCTOSITEIbHOE peIlleHue 3a7ad  SBISIeTCA  pealu3arueit
JeSITETLHOCTHOTO MIPUHITUIIA O0yUEHHUS.

B crpyktype mporpammbsl yueOHOTo Kypca «AJredpa» Jjisi OCHOBHOTO 0O0Iero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJIEPXKATEIbHO-METOUYECKUEe JIMHUM: «Yucia U BBIYUCICHUSY,
«Anrebpanyeckre BbhIpaXECHUS», «YPABHEHUS U HEpaBEHCTBa», «DyHkiuny». Kaxnas u3 stux
coJiepKaTeIbHO-METOIMUECKUX JIMHUN Pa3BUBACTCS HA MPOTSDKEHUM TPEX JIET U3YyUEHHUs Kypca,
B3aUMOJICUCTBYS C JIPYTUMHU €Tr0 JIMHUAMH. B X0je u3yueHus yuyeOHOro Kypca o0y4aromuMcs
MIPUXOJIUTCS JIOTUUYECKU PACCyKIaTh, UCIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B cBs3U
C ATUM B MporpaMmy yudeOHOro Kypca «Ajiredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIIME OBJIAJICHUIO OOYYaIOIMIMMUCS OCHOB YHHBEPCAIBHOTO MAaTEMAaTHUYECKOTO
s3bika. ColiepKaTeNIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOIro Kypca «Anredpay sBIsIeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHHM «HUucna M BBIYMCIEHUS» CIY)KUT OCHOBOM ISl NAJIBHEMIIETO W3YyYCHMS
MaTeMaTUKH, CIHOCOOCTBYET PpAa3BUTUIO y OOy4YalOMIMXCA  JIOTHUYECKOTO  MBIIIJICHUS,
(hOpMHUPOBAHUIO YMEHUS TOJIH30BATHCA AITOPUTMAMH, a TAKXKe MPHOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAUMBIX ISl MOBCEAHEBHOW KM3HU. Pa3BuTHE MOHATHUA O YHUCIE HA YPOBHE
OCHOBHOT'O 00IIIeT0 00pa30BaHUs CBA3aHO C PAIMOHAIBHBIMH M UPPALMOHAIBHBIMU YHCIIAMH,
dhopMHUpOBaHHEM IPEJCTABICHUN O JCHCTBUTEIBHOM YHCJIE. 3aBEPIICHHE OCBOCHHS YHCIOBOM
JUHUU OTHECEHO K CpeHeMY 001eMy 00pa30BaHHIO.

Conepsxanue IByX ainreOpanvecKux JHHUN — «Alredpandeckie BEIPAKECHUS» U «Y paBHCHHS U
HEPABEHCTBa» CMOCOOCTBYET (OPMUPOBAHMIO Y OOYYAIOIIUXCSA MaTeMaTHYECKOIro armapara,
HEOOXOJIMMOTr0 JIJISI PEIICHHWS 3aJad MaTeMaTHKH, CMEXKHBIX TPEAMETOB U IMPAKTUKO-
OpHEHTHUPOBAHHBIX 3amad. Ha ypoBHe OoCHOBHOTO 00Iero oOpa3oBaHUs y4eOHBIM MaTepuai



IPYNIHPYETCS BOKPYT pAlMOHAIBHBIX BBIpAXEHUH. Anredpa JEMOHCTPHUPYET 3HAYCHHUE
MaTE€MaTUKU KaK f3bIKa JJI MOCTPOECHHS MAaTEMaTUYECKHX MOJENIEH, ONMUCaHUs MPOLECCOB U
SBIICHUH peallbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOIO  MBILIUIEHHUS, HEOOXOAMMOIro, B YAaCTHOCTH, JJs OCBOEHHMsS Kypca
MHPOPMATUKH, U OBJIAJICHHUE HaBbIKaMM JE€AYKTHBHBIX paccyxjeHuil. IlpeoOpazoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanne (QpyHKIMOHAIBHO-TpaUUECKON JTMHUM HALIEJIECHO Ha MOJyuyeHUE O0ydYaroluMUCs
3HaHUU O (PYHKIMSIX KaK BayKHEHIIEH MaTeMaTUYeCKON MOJIEIH JUIsl ONIMCAaHUS U UCCIIEIOBaHUS
pa3HOOOpa3HBIX MPOLECCOB U SBJICHMW B mpupoje U obmectse. l3yueHue wmarepuana
CIIOCOOCTBYET PAa3BUTHIO Y OOYyYArONIMXCS YMEHHs MCIOJIb30BATh PA3IMUHBIE BBIPA3UTEIIbHBIC
CpelcTBa s3bIKa MATEMAaTHKU — CJIOBECHBIE, CUMBOJIMYECKHE, IpaduuecKkue, BHOCUT BKJIAJ B
(dbopMHpOBaHUE NIPEJICTABICHUN O POJIM MATEMATUKHU B Pa3BUTUU LUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydyeOHOMY IUTaHy B 7—9 Kjaccax u3ydaercs ydeOHbIM Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3lienbl colepkaHus: «Yucia ©  BBIYUCICHUSY,
«AJredpanyeckue BhIpAXKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMM.

Ha n3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 yvaca (3 gaca
B HeJeno), B 8 kitacce — 102 yaca (3 yaca B Hezento), B 9 kiacce — 102 yaca (3 gaca B HeJleio).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, TIEPEX0]] OT OJHOU (OpPMBI 3alucu ApoOel K APYTroil.
IloHATHE paMOHAIBHOTO YHWCIIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAJIBHBIX YHCEIL
ApudmeTnueckre IEHCTBUS C pallMOHAIBHBIMU 4YHClIaMu. PerneHue 3agad W3 peanbHON
PaKTUKHU HA YaCTH, Ha IpOOHU.

CremneHb ¢ HATypaJbHBIM MTOKa3aTelieM: OINpeesieHHe, MpeoOpa3oBaHue BhIpAKEHUI HA OCHOBE
oTpeseNeHus, 3anuch Oonbiux unces. [IporenTsl, 3anuch TPOIEHTOB B BUAE APOoOU U ApoOH B
BH/JIE IPOLICHTOB. TPy OCHOBHBIE 3a/1a4X HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON ITPAKTUKH.

[IprMeHeHNE TPU3HAKOB JIETMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPOMOPIIMOHATLHOCTH.

AJire0panvecKue BbIPAKEeHUS

[lepeMeHHBIE, YHMCIOBOE 3HAYCHHE BBIPAXKECHUS C MNEPEMEHHOW. JlomycTMMblE 3HA4YEHUA
nepeMeHHbIX. [lpencraBneHue 3aBUCUMOCTH MEXAYy BEJIMYMHAMH B BUAE (POPMYIIBL
Boruncnenus no ¢popmynam. [lpeodbpazoBanue OyKBEHHBIX BbIpAaKEHHM, TOKIECTBEHHO PaBHBIC
BBIpAKEHUS, IIPaBUIa MPeoOpa3oBaHus CyMM U MPOU3BEICHUM, MpaBUiia PacKphITHS CKOOOK M
MIPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OpHowriensl M MHOrowieHel. CreneHb MHoOrowieHa. CllOKeHWe, BBIYMTAaHUE, YMHOKECHUE
MHOTIO4JICHOB. @OpMyJIbl COKPAIIEHHOTO YMHOXKEHMSA: KBAAPAaT CyYMMBI M KBaJpaT Pa3HOCTHU.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOYKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, NpaBwia NpeoOpa3oBaHUs YpPAaBHEHHs, PABHOCHIIBHOCTh
YpPaBHECHUH.

JIuHeHOe ypaBHEHHUE C OJHOM MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPABHEHUS, PELICHUE
JUHEWHBIX ypaBHeHUU. COCTaBJIEHHE YpPaBHEHUN MO YCIOBHUIO 3aJaud. PerieHue TEeKCTOBBIX
3a/1a4 C MOMOIIBIO YPABHEHUM.

JIuneliHOoe ypaBHEHHE C JABYyMsl TepeMeHHbIMU U ero rpaduk. Cucrema ABYX JHUHEHHBIX
ypaBHEHUN C JBYMs TE€pEeMEHHBIMU. PelieHne cucteM ypaBHEHUH CIIOCOOOM MOJCTaHOBKHU.
IIpumMeps! perieHus: TEKCTOBBIX 3a7a4 C [IOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKIUU

Koopaunara Toukn Ha npsMoi. YucnoBble MPOMEXYTKU. PaccTostHue Mexy AByMs TOUKaMU
KOOPJIAMHATHOM MPAMOM.

[IpssmoyronbHast cuctema koopamHat, ocu Oxu Oy. AOcuucca W opAuHATa TOYKH Ha
KOOpJIUHATHOM TMmockocTh. [Ipumepsr rpadukoB, 3amanHbix dopmynamu. UYtenwe rpaduxos
peanbHbiXx 3aBucuMmocTed. llonstue @yuknuu. I'paduxk @ynknuu. CoicTBa  (QYHKIMIMA.
Jlunetinas Gpynkuus, e€ rpaduk. I'paduk dynkmuum y = |X|. ['padudeckoe perieHue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHUM.

8 KVIACC

YucJsia v BIYUCICHUA



KBanpatueiii kopeb u3 uucna. l[lonstue 00 wuppauvoHanbHOM uuciae. JlecsaTUuHbIe
npuOIMKEHNsT UppaMOHaIbHBIX uncen. CBoicTBa apu(pMeTHyecKnX KBaJApPAaTHBIX KOPHEH U UX
NpPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCICHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ enpIM NokasaresneM U e€ cporictBa. CTaHaapTHas 3alUMCh YHCIIA.

AJireOpandecKkue BbIPAKEHUS

KBaapaTHbIi TpEXWIEH, Pa3I0KEHNE KBAJAPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanyeckas 1poos. OCHOBHOE CBOWCTBO airedpanyeckoil Apoodu. CroxeHue, BBIYUTaAHUE,
YMHOXXEHHE, JleJleHue anredpandeckux JpoOei. PanuoHanbHble BBIpAXEHUS U UX
npeoOpa3oBaHUe.

YpaBHeHNs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, GopMyiia KOpHEN KBaapaTHOToO ypaBHeHus. Teopema Buera. Pemenne
YPaBHEHUM, CBOJIIMXCS K JIMHEHHBIM M KBajapaTHbIM. lIpocreiimme npoOHO-panoHaIbHbIE
YpaBHEHHUS.

['paduueckas uHTEpOpeTalusi ypaBHEHUH C JBYyMsI IMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YPaBHEHUHN C JBYMs NEPEMEHHBIMH. [IpUMepBbl pelIeHus CUCTEM HEJIMHEWHBIX YPaBHEHUU C
IBYMS IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IepeMEeHHOW. PaBHOCHUIIBHOCTH
HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OAHOU nepeMeHHOW. CHCTeMBl JINHEWMHBIX HEPABEHCTB C
OJHOM IIEPEMEHHOM.

DOyHKUNHA

[lonsitne Qynkuuu. OOMAaCTh ONpeneseHus M MHOXKECTBO 3HAauYeHM (QyHKUuU. CrocoObl
3a1aHus PyHKIUH.

I'padux pynkumu. Urenune cBoilcTB ¢pyHKunu no e€ rpaduky. [Ipumepsl rpadukoB QyHKIUH,
OTPAKAOLIUX PEATBHBIE MPOLIECCHI.

OyHKIMM, OINMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MNPONOPIHOHATIbHBIE 3aBUCUMOCTH, HUX
rpadukm. @yukmun Y = X2, Y = X3, Y = VX, y=|x|. [padudeckoe pelieHre ypaBHEHHI U CHCTEM
YpPaBHECHUH.

9 KIIACC

Yucyia v BBIYUCIEHUS

PanimonanpHbpie uMcia, UppalMoOHAIbHBIE YKCIIA, KOHEUYHbIE W OECKOHEUHBIC JECATHUYHbBIC
npodu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIAa KaK OCCKOHCUHBIC
JecATUYHBIC  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOMXECTBOM
JEVUCTBUTEIILHBIX YACET U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE JACHUCTBUTENBHBIX YHCEN, apuMETHYECKUe JACHCTBUS C JAEHCTBUTEIBHBIMU
YHCIaMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIEM MUPE.

[TpubnmxéHHOE 3HAUYCHNE BEIMYUHBI, TOUHOCTH NpuOmmkenus. Oxpyrienue yucen. [Ipukuaka
Y OLIEHKA pe3yJIbTaTOB BBIYMCIICHUMH.

YpaBHeHUS U HEPABEHCTBA



JInnelinoe ypaBHeHue. Penienne ypaBHEHNN, CBOISIIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOIAIIMXCS K KBaJApaTHbIM. buKBagpaTtHOe
ypaBHeHue. [IpuMepsl pemeHnss ypaBHEHUW TPETbEU M YETBEPTOU CTEIEHEW PA3JI0KEHUEM Ha
MHOKHTEJIH.

Pemenne npoOHO-paniMOHATBHBIX ypaBHEHUH. PelmeHne TEKCTOBBIX 3amad ajnreOpandecKum
METOJIOM.

VYpaBHeHHE C [ByMs IEpPEMEHHBIMM U €ro rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YPaBHEHMHM C JIBYMs NEpPEMEHHBIMM. PenieHne cucrteM IBYX YpaBHEHMM, OJHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanusi CUCTEMbl YpaBHEHUI C
JIBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoooM.

YucIiioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOM. Pemenume cucteM JIMHENMHBIX
HEpPaBEHCTB C OJIHOM mepeMeHHOM. KBanpaTHbele HepaBeHCTBA. I'paduueckas MHTepIIpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOyHKUNHA

KBanpartuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopuHaTHl BEpPIIMHBI apadoJIbl,
0Cb CHMMETPHH MapadOJIbI.

I'padukn Gpynxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = |X| , u ux cBoiicTBa.

YucJi0BbIC MOCIEI0BATEILHOCTH U MPOrPecCum

[TonsiTHE 4YMCITOBOW TMOCIEIOBATENLHOCTH. 3aJaHUE MOCJIEA0BATEIBHOCTH PEKYPPEHTHOU
dbopmyroit u popmysoit N-ro yieHa.

Apudmerrueckas U reomeTpuyeckas nporpeccud. @opMyibl N-To wieHa apuPpMETHUIECKON U
F€OMETPUYECKON MPOTPECCUI, CYMMBI IIEPBBIX NUIEHOB.

N300paxkeHre 4YJI€HOB apu(PMETHUYECKOM M T'E€OMETPUYECKOM MPOrpeccHil TOYKaMu Ha
KOOPAMHATHOM IIJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIIBHBINA POCT. CII0KHBIE POLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA I[IPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOoCTHBIE  pe3yJibTAaThl  OCBOCHHUS IMPOTpaMMbl  y4eOHOTO  Kypca  «AnreGpa»
XapaKTepU3yrOTCSA:

1) naTrpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUICKOW MaTeMaTUKU, IIEHHOCTHBIM
OTHOLIEHHEM K JOCTHXKEHUAM POCCUMCKHX MATEMATHKOB M POCCHMCKOM MaTeMaTU4YE€CKOU
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAyKaxX M MPUKIATHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TpakJaHWHA M peaju3alud ero Impas,
MPEJCTABIICHUEM O MAaTEeMaTUYEeCKUX OCHOBAaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TPOLIEAYP TPAKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHHIO 3THUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JTOCTHKCHHMA
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX MIPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUUYECKUX 3aJad MaTeMaTU4YeCKOM
HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMATHYECKOTO 00pa30oBaHUs Ha MPOTSHKEHUHU BCEi
KU3HU JUIsl YCIIEITHOM MPOQECCUOHATIBHOMN JIESITEIbBHOCTH M PAa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TMOCTPOCHHEM HWHJMBHUIYAJIbHOW TPACKTOPUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIIPUSITUIO MATEMATHUYECKUX OOBEKTOB,
3aJa4, PpEUIEHUW, pacCyX IEHUW, YMEHHIO BHAETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMel B JEATEbHOCTU Ha COBPEMEHHYI) CHCTEMY HAy4HBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeJIOBEKa, NPHUPOABI M OOIIeCcTBa, MOHUMAHHEM
MaTeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW ACSTENBHOCTH, JTAnoB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl pa3BUTHS IUBUIIN3AIINH, OBJIAJCHUEM SI3bIKOM MAaTEMATUKH U MaTEMaTHYECKOMN
KyJbTYpOM Kak CpEeACTBOM I[IO3HAHWUS MHUpPA, OBJIAJCHUEM MPOCTESHITIUMU HaBbIKAMHU
HCCIIEIOBATENIbCKOM AESATEIbHOCTH;

6) ¢puznueckoe Bocnuranue, GopMHpPOBAHNE KYJIbTYPbl 310POBbS U 3MOIUOHAJIBLHOIO
Os1aromoJry4usi:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKHWE 3HAHUS B MHTEpECax CBOETO 370POBbs, BEACHUS
310pOBOTO 00pa3a >KM3HU (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHSATUA U OT/ABIXA,
peryisipHas (Gu3ndecKas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA peIieKCHu, TPU3HAHUEM
CBOETO TpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;



7) 3K0JIOTHYEeCKOE BOCIIMTAHME:

OpHeHTaHHCﬁ Ha TIIPHUMCHCHUC MATCMATHYCCKHX 3HAHUHI IJil pCIICHUA 3a71a4 B oOJractn
COXPaHHOCTHU Oprncanmeﬁ Cpcabl, IUIAHUPOBAHWA IIOCTYIIKOB W OLCHKHM HMX BO3MOKHBIX
MOCJICJICTBUN JUIsI OKpYKalolel Cpelibl, 0OCO3HaHUEM TJ100aIbHOTO XapakTepa IKOJIOTHYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTauus kK U3MEHSIOIUMCS YCJIOBUSM CONMAJIBLHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K I[CﬁCTBHHM B YCIIOBUAX HCOHpeI[eJ'IéHHOCTI/I, IMOBBINICHUIO YPOBHA CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTHUYECKYIO JESITeNIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JPYTUX
JoJied, mpruoOpeTaTh B COBMECTHOM JESATENHHOCTA HOBBIE 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OTbITa APYTHX;

HEOOXOUMOCTBI0O B (POPMUPOBAHMU HOBBIX 3HAHUM, B TOM 4ucjie (HOpPMYIHpPOBATh HUIACH,
IIOHATHUA, THUIIOTC3bI 00 o0BeKTax u SIBJICHUAX, B TOM 4YHUCJIC PAaHCC HCU3BCCTHLIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH, MIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI3OB, TpEOYIOIIUMIA KOHTPMEpP, KOPPEKTUPOBATh IPUHHUMAEMbIE pEIICHUS W ACHCTBUA,
(opMyIMpOBaTh U OLEHUBATH PUCKH U MOCIIECTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AecTBUA:

e  BBIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUM MEXIy TOHATUSIMHU, (DOPMyIUpOBaTh OMpEeiCHUs TOHSITHH,
YCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCU(PUKAIIMU, OCHOBaHUS i O0O0OOIIeHUs u
CpPaBHEHMSI, KpUTEPUHU MPOBOJUMOIO aHAIIN3A;

e  BOCHpPUHHUMATH, (OPMYJIMPOBATH U TMPEOOPA3OBHIBATH CYXKJEHHUSA: YTBEPIUTEIbHBIE U
OTpHUIIaTeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e  BBIBJISTH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUHUs B (DakTax,
JNAHHBIX, HAONMIONCHUSX W  YTBEPXKICHUSIX, Tpejyiaratb KpPUTEPUU ISl BBISBICHUSA
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e  JenaTh BBIBOABI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e  pa30upaTh JOKa3zaTeJIbCTBA MAaTeMaTHYECKUX YTBEPXKACHHUH (NpsSMbIC U OT MPOTUBHOTO),
MPOBOJIUTH  CAMOCTOSATENILHO  HECIOXXHBIC  JIOKa3aTeIbCTBA  MaTEMaTHYECKUX  (PaKTOB,
BBICTPaWBaTh apPryMEHTAlUIO, NPHBOJUTH TMPUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBBIBAThH
COOCTBEHHbBIE PACCYKICHUS;

. BBIOMpaTh cHoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee TMOAXOMANMH ¢ Y4ETOM CaMOCTOSITEIBLHO BbIJEIECHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



e HCTOJB30BaTh BOIPOCH! KaK UCCIEIOBATEIHCKAN HHCTPYMEHT MO3HAHMS, ()OPMYITUPOBATH
BONPOCHI, (UKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIBHO yCTaHABIUBATH HCKOMOE
U gaHHoe, (HOPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HIINIO, MHEHUE;

e  TMPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE MO YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4ecKoro OObEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

e CaMOCTOSTENBHO (GOPMYyIUPOBATH 000OIIEHUS M BHIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIOICHMSI, UCCIICI0BAHMS, OLIEHUBATD JOCTOBEPHOCTH MOIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IeHHI;

e  MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIJIBUTATh MPEANOI0KEHUS O
€r0 Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undpopmanmeii:

e BBIIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs
pElIeHUs 3a1a4H;

e  BBIOMpaTh, aHAIM3WPOBATH, CHUCTEMATHU3UPOBATh M WHTEPHPETHPOBATH HHGOPMAIIHIO
Pa3TUYIHBIX BUIOB M JOPM TIPEICTABICHHUS,

e  BbIOMpaTh (popMy mpencTaBieHHs UH(GOPMAIMU W WIUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4u
cXeMaMu, IuarpaMmmamMu, HHOU rpadukoi U uX KOMOUHAIIUSIMU;

e  OLICHUBATh HAASKHOCTh MH(POPMALUU MO KPUTEPUSM, MPEIOKEHHBIM YUUTEIIEM WITU
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIe TeHCTBUS:

e  BOCHpPUHUMATH U (OPMYJIHPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU U UEISIMU
oOIIIeHus1, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MHUCHMEHHBIX
TEeKCTaX, JaBaTh TOSICHEHUS TIO0 XOJy peIIeHUs 3a/Jadyd, KOMMEHTHUPOBATh TOJyYEHHBIN
pe3yIbTaT;

e B Xone OOCYXIEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOHl TeMbl, MPOOIEMBI,
perraemMoii 3ajaud, BbICKa3bIBaTh HJIEH, HAIlCJICHHBIC HA MOUCK PEIICHHS, COMOCTAaBISAThH CBOU
CYXKJIEHUS C CYXXJICHMSIMU JPYTUX YYaCTHUKOB JUajora, 0OHapy>KMBaTh Pa3Inyue U CXOJCTBO
MO3UINI, B KOPPEKTHOH hopMe HOpMyITMPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e  TIPEACTaBIATH PE3yJbTAaThl PEUICHHS 3aJadyd, DKCIEPUMEHTA, WCCIEIOBaHMs, MPOEKTa,
CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C YyY€TOM 3aJad MPE3CHTANH M
0COOEHHOCTEH ayJIUuTOpHUH;

e  TOHHMMATh W HCIOIH30BATH MPEUMYIECTBA KOMAHIHOW M WHIWBUIYAIbLHONW pabOTHI MPHU
pEIICHUH YICOHBIX MAaTEMaTHICCKUX 3a]1a4;

e  TPUHUMATH 1EJIh COBMECTHOW IESATENbHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHON
paboThI, pacpeaessiTh BUILI padOT, IOTOBAPUBATHCS, OOCYKIaTh MPOIIECC U PE3YNIHTAT PabOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

e  YY4acTBOBAaTh B TPYMNIOBBIX (opMax padboThl (00CykaeHHs, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMbI M JIPyTHE), BBIMOJIHATH CBOIO YacTh PaOOTBI M KOOPAWHHUPOBATH CBOM JICUCTBHS C



APYTUMU YI€HaMH KOMAaHbl, OLIEHWBATh KAaueCTBO CBOEr0 BKJIaJga B OOIIMKA MTPOAYKT IO
KpUTEpUsaM, chOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepCcaJbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

e  CaMOCTOSITEIBHO COCTAaBJATh IUJIaH, AITOPUTM pELICHUs 3aJadd (WM €ro 4YacTb),
BBIOMpATh CIOCOO pEIIeHUsI C yYETOM MMEIOLINXCA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e  BIAAETHh cIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISA MpoILecca U pe3ysibTaTa pPELICHUs
MaTeMaTUYECKOH 3a1auu;

e  MPEIBHUJETHh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IpPH PELICHUU 3aJadd, BHOCUTH
KOPPEKTUBBI B J€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e  OLEHMBAaThb COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABICHHOW LIEIU M YCJIOBHAM,
OOBSACHATH NPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUS LENH, HAXOAUTh OMIHMOKY, 1aBaTh OLICHKY
pUOOPETEHHOMY OMBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHI1y 00y4enus B 7 Kjacce 00yJaromuiics MOJIy4UT CIETYIOIINE TPEIMETHBIE PE3YIIbTaThI:

Yucia 1 BbIYUCICHUSA

BbinonHATe, couyeTas yCTHbIE U NUCbMEHHBbIE TPUEMBI, apUPMETHUECKUE JEUCTBUA C
paMOHAIbHBIMUA YUCIIAMH.

Haxonuth 3HaYeHUs! YUCIOBBIX BBIPAXKEHHM, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS] 3HAYEHUI JPOOHBIX BBIPAKEHHMH, COAEpXKAIIUX OOBIKHOBEHHBIE U JI€CATUYHBIE
TpoOH.

[lepexoauTh OT 0HOM (hOpMBI 3amKcH Yucen K Apyroi (mpeoOpa3oBbIBaTh JECATUYHYIO 1POOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO JECCATUUYHYIO
IpoOBb).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrisTh yucia.

BbBINONHAT, NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUW YHCIOBBIX
BBIPKECHUI. BBIMOIHATH 1EMCTBUS CO CTENIEHSAMH C HATYPAJIbHBIMU MTOKA3aTENIIMH.

[IpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBA3aHHbIE C OTHOLIEHWEM BEJIWYHH,
MIPONOPLMOHAIBHOCTBIO BEJIMYHH, POLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 3a/1a4
C YYETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonp3oBaTh anredpanyeckyr0 TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHATH €€ B Ipolecce
OCBOEHUS yUYEOHOT0 MaTepuaa.



Haxoauth 3HaueHust OyKBEHHBIX BbIPaKEHUH MPU 33JaHHBIX 3HAYCHUSIX TEPEMEHHBIX.

BeInonHATe mpeoOpa3oBaHUs 1EJIOI0 BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM IMOJO00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BpINOMHATE YMHOKEHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYWIEHA HA MHOTOWIEH, IPUMEHSTh
(dbopMyIIbl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTEIN C MOMOILIBIO BBIHECEHUS 32 CKOOKHU
OOIIero MHOMHUTENS, TPYIIUPOBKH CJIAaraéMblX, MPUMEHEHHUA (GOPMYyT COKPAIIEHHOTO
YMHOKEHUS.

[IpumensaTy mpeoOpa3zoBaHUs MHOTOWICHOB JUIsl PEHICHUS Pa3IMYHBIX 3a/lady U3 MaTEeMaTUKH,
CMEKHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATYpaJbHBIMU TOKa3aTeNAMH IS MpeoOpa3oBaHUS
BBIPAKEHUU.

YpaBHeHMs M HEPABEHCTBA

Pemate JMHEVHBIE YpaBHEHMS C OJHOW IIEPEMEHHOW, IPUMEHSS NpaBWiIa Iepexofa OT
HMCXOJHOTO YpPaBHEHHs K PaBHOCHIBHOMY eMy. IIpoBepsATh, SABISETCA JIM YUCIO KOPHEM
YpaBHEHHS.

[IpuMeHsATh rpaguueckue MeToIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[Ton6Gupate mpuMepsl Map YHUCEl, SBIAIOMIMXCS PEIICHUEM JMHEHMHOrO YpaBHEHMsI C JBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOM IUIOCKOCTH IpauK JIMHEWHOTO YPaBHEHUS C IByMs MEPEMEHHBIMU,
MOJIb3YSICh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTembl JABYX JIMHEHWHBIX YPAaBHEHMM C JBYMs II€PEMEHHBIMM, B TOM YHCIIE
rpadguyecku.

CocTaBisATh M pemaTh JUHEWHOE YPABHEHHUE WM CUCTEMY JIMHEMHBIX YPABHEHH 110 YCIOBHIO
341441, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3YIIbTAT.

DOYyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM KOOpJIWHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIUCHIBATh YHCIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OtMeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpPJIMHATaM, CTPOUTh I'paduKu
muHeNRHbIX QyHKIui. CTpouTh rpaduk GpyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKUIUNA W3BECTHbIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU: CKOPOCTH,
BpEMS, PAacCTOSIHME, II€HAa, KOJMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpeMs, OOBEM
paboTHI.

Haxonuthb 3HaueHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rTpaduyeckuii cnoco0 mpeACTaBiIeHUs W aHaiIW3a WH(OpMaIMU, HU3BJICKaTh U
MHTEPIPETUPOBATH HH(POPMALINIO U3 TPAPUKOB peabHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHI1y 00ydyenus B 8 kjiacce o0yJaronuiics moyduT CeIyrolIne MpeIMeTHbIE Pe3yIbTaThl:

Yucaa v BIYUCICHUSA



Hcnonbs30BaTh HavaldbHBIC TMPEACTABICHUS O MHOMXKECTBE JIEHUCTBUTEIBHBIX YHCEN JUIA
CpPaBHEHHUS, OKPYIJICHUS M BBIYHMCICHUM, M300paxaTh NEHCTBUTENbHBIE YWCIa TOYKAMH Ha
KOOPAUHATHOM MPSMOM.

[IpuMeHsATh MOHSATHE apUPMETHYECKOTO KBAJPATHOIO KOPHS, HAXOIAUTh KBAJpaTHHIE KOPHH,
UCIIOJIb3YSI TPU HEOOXOJUMOCTH KaJIbKYJSATOP, BBIIOJHATH MPEeoOpa3oBaHUs BBIPAKEHUMH,
COZIEpKAIINX KBAJApaTHbIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aMCH OOJBIINX U MAJIbIX YUCEN C TOMOMIBIO JECATUYHBIX IpoOei U cTerneHen
yucna 10.

AJireOpanvecKkue BbIPaKeHUSA

[IpuMeHATh TMOHATHE CTENEHH C 1EeJbIM [OKa3aTeJeM, BBINOJIHATH MPeoOpa3oBaHUs
BBIPAXEHUN, COAEPKAIIMX CTEIIEHHU C LEIbIM MOKA3aTENIEM.

BBINONHATE TOXKIECTBEHHBIE MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAXXEHUN HAa OCHOBE MPABUJI
JEUCTBUN HAJ] MHOTOWICHAMHU U ajreOpandecKuMu JpoOsSMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTe mpeoOpa3oBaHUs BBIPAKEHUM 71 PEIICHUsS Pa3UYHBIX 3a7a4 W3 MaTEMaTHUKH,
CMEXHBIX IPEAMETOB, U3 PEATBHON MTPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHeliHbIE, KBaApPaTHBIE YPABHEHUS M PAllMOHAJIBHBIC YPABHEHHUSI, CBOJSIINECS K HUM,
CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBoauTE MpOCTEUINNE WCCIENOBAHUS YPABHEHUM W CHCTEM YpPAaBHEHHW, B TOM 4YHUCIE C
MpUMEHEHUEM TrpadUyecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMMEET JM YpPABHEHUE WJIU
CUCTEMa YpaBHEHUI PELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexoauTh OT ci0BECHOU (HOPMYITUPOBKHU 3a/lauu K €€ alredpanyeckoid MOJIENH C MOMOIIBIO
COCTAaBJICHUSI YpAaBHEHHS WM CHUCTEMbl ypaBHEHUH, HUHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTaT.

[IprMeHSITh CBOWMCTBA YHWCIIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLECHKH, PEIIATh JIMHEHHBIC
HEpPaBEHCTBA C OJHOW TEPEeMEHHOW M WX CHUCTEMBbI, JaBaTh TrpadUyecKyr0 WLIIOCTPAIIUIO
MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[TonumaTh ¥ HUCHOJIB30BATh (DYHKIMOHAJIBHBIC TOHSATUSA W SI3bIK (TEPMHHBI, CUMBOJUYECKUE
0003HauYEHNUs), ONPENEIATh 3HaUECHUE (DYHKIIMH MO0 3HAYECHUIO apryMEHTa, ONPEEeNsiTh CBOMCTBA
byHkumu 1o e€ rpaduky.

Ctpouts rpaduku dJIeMEHTApHBIX (YHKIMA BUIA:

y = k/X, y = %2,y =x3,y = |X|, y = VX, orucbIBaTh CBONCTBA YHCIOBOH (YHKIMH 110 & rpaduKy.

K koHI1y 00ydenus B 9 kjacce 00yJaronuiics MoJIyqduT CIeIyIolIne MpeIMeTHbIE Pe3yIbTaThl:

Yuciaa v BIYUCICHUSA

CpaBHMBATH U yHOPSAOYMBATH PAlMOHAIBHBIE U UPPALIMOHATIBHBIC YHCIIA.

Breimonuare apudmeTndyeckue ACHCTBHUS C pallMOHAIbHBIMU YMCJIAMH, COYETash YCTHbIE U
MUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPALMOHATLHBIMU YHCIAMH.



HaxomuTe 3HaueHMs CTeNEHEW C LENbIMU IOKAa3aTeIsIMA M KOPHEW, BBIYMCIATH 3HAYCHMS
YU CJIOBBIX BBIPAKECHHM.

OKpyTasTh ACHCTBUTENBHBIE YMCIIA, BBIIOJHATH MPUKUJIKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY
YHCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewmars nMHEMHBIE U KBAJpPAaTHBIC YPABHEHMS, YPABHEHUS, CBOIAIIMECS K HUM, IPOCTEHUIINE
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucteMbl BYX JIMHEWHBIX YPaBHEHHW C JBYMS IEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SBJISICTCS JINHEHHBIM.

Pemarp TekcTOBBIE 3a7auu anreOpanyecKuM CIocoOOM C MOMOIIBIO COCTaBJICHMS YpaBHEHUS
WJIM CUCTEMBI JIBYX YPaBHEHUHU C IBYMsI IEPEMEHHBIMH.

[IpoBOaUTE NMPOCTEUIINE WUCCIENOBAaHUS YPAaBHEHUM W CHCTEM YpPABHEHHU, B TOM YHCIE C
IPUMEHEHHEM TpaQUuecKux IMpeacTaBieHU (ycTaHaBiIMBaTb, MMEET JIM YPAaBHEHHUE WIIU
CUCTEMa YpaBHEHUI PELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

PemaTe MHElHbIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, N300paXkaTh PEIICHHE HEPABEHCTB
Ha YMCJIOBOM NPSIMOM, 3alIMCHIBATh PEIIEHNE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTteMsbl JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIME KBAAPATHOE
HEPABEHCTBO, M300pa)kaTh PELIECHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM NPSMOM, 3alMCHIBAThH
pelIeHne ¢ IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacno3naBaTh ()yHKIMM H3Yy4€HHBIX BHJIOB. Iloka3piBaTh CXE€MaTHYECKH pAaCIOJIOKEHHUE Ha

KOOPJAMHATHOM TI0CKOCTH rpadukoB ¢pyHkiuid Buaa: Y = kx,y = kx + b,y = k/x,y = ax2 + bx +
C, Yy =x3,y =X,y = ||, B 3aBucuMocTH 0T 3HaUeHHiT K0()(HIUICHTOB, OMHCHBATH CBOICTBA

GyHKIMIA.

Ctpouth M u300pakaTh CXEMAaTUYECKU TpapuKH KBAIPATUUYHBIX (YHKUUNA, OMUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (DYHKIMM 110 UX rpaduKam.

Pacno3naBaTe kBaJpaTHuHyl0 (YHKLIMIO MO (opmysie, NPUBOAUTH MPUMEPHI KBAAPATUYHBIX
GyHKIMIA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPHH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHH

Pacno3naBaTh apudMeTHUECKyl0 M TE€OMETPUYECKYI0 MPOrpPEecCHHM MpH Pa3HbIX CrIoco0ax
3a/1aHus.

BbINONMHATE BBIYUCIEHUS C HCIONb30BaHHEM (OpMyn N-TO uieHa apUPMETHUECKOH W
F€OMETPUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJMHATHOMN MIIOCKOCTH.

PemaTe 3amauu, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM YHCIIE 3aJaud W3
peanbHOM XKU3HU (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA, HU(PPOBBIX TEXHOJIOTHA).



TEMATHUYECKOE ITJNTAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos
Ne ni/m HaumeHnoBaHue pa3/iesioB H TeM MPOrpaMMBbl Beero KoHTpoJibHbIE
padoThI
1 Uwucna u Beruncienus. ParmonanbHbie Yucia 25 2
2 AnreOpandecKkue BoIpaKEHUS 27 2
3 YpaBHCHHS 1 HEPABCHCTBA 20 2
4 Koopaunats! u rpapuku. OyHkunu 24 2
5 [ToBTOpEeHME M 0600IIEHNE 6 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 9

8 KJIACC

Ne ni/m HanmeHoBaHMe pa3jejioB H TEM POrpaMMbI KosmuecTBo yacos
Bcero KonTpoJsbHbie padoTsl

1 UYucna u Berurcinenus. KBagpatHele KOpHU 15 2
2 UYucna u Beraucnenns. CTETIeHb C IeIbIM IMoKa3aTelieM 1
3 Anrebpanueckue BblpaxkeHus. KBaaparHblil TpéxuieH 1
4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 15 1
5 VYpaBHeHUs U HepaBeHCTBA. KBaipaTHble ypaBHEHUS 15 1
6 VYpaBHeHHUs u HepaBeHCTBA. CUCTEMBI YpPaBHEHHN 13 1
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynkiu. OCHOBHBIE TIOHITHS 5 0
9 Oynkiun. Yucnosslie GyHKIUN 9 1
10 [ToBTOpeHME U 06001IEHNE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10




9 KUIIACC

Ne KounuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM IPOrpaMMBbl
n/n Bceero KonTpoJsbHbie padoThl

1 Uwucna u Beruncienus. JlelicTBUTENbHbIC YUCIA 9 1
2 VYpaBHEHHUs 1 HEpABEHCTBA. Y PaBHEHHS C OJTHOM TIEPEeMEHHOM 14 1
3 VYpaBHenust u HepaBeHcTBA. CHCTEMBl ypaBHEHUN 14 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1
) OyHKIIUU 16 2
6 YucIioBbIE MMOCIEN0BATENBHOCTHA 15 2
7 [ToBTOpeHME, 00001IIEHUE, CUCTEMATH3AIUS 3HAHUT 18 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1O.H. Makapsrues, H.I'. Muntok, Anre6pa, 8 kiacc, ydeOHUK JiJ1s1 00111e00pa3oBaTeIbHbIX
yupexaenuii, M. - [Ipocsenienne

H.I". Mungiok, U.C. lnsikoBa, Pabouas TeTpap, (B ABYX 4acTsX)

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
FO.H. Makapsrues, H.I'. Muniok, Anredpa, 8 kiacc, yaeOHUK /1715t 00111e00pa3oBaTenbHbIX
yupexaenuii, M. — [Ipocsemienue

VYpoku anredpsl. Knura mis yaurens. 8 kinacc, AKoxos B.U., Kapramesa I'. /L.
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