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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
0o0pa3oBaHus: OHA 00ECIEUMBAET U3YUYCHUE IPYTUX TUCLUIUINH, KAK €CTECTBEHHO-
HAY4YHOTO, TaK M TYMAHUTAPHOTO IMKJIOB, €& OCBOECHHUE HEOOXOAUMO Jis
IPOIOJDKEHUS 00pa30BaHUsI U B IOBCEAHEBHOM sku3HU. PazButue y o0ydarommxcs
HAYYHbIX TPEJACTABACHUNA O TPOUCXOXKACHUM W CYHIHOCTH aJireOpanyecKux
abcTpakuuii, cnocode OTPAKEHUs MATEMATUYECKONH HAyKO# SBJIEHUI U TPOLECCOB
B MpHUPOJE MU OOILIECTBE, POJM MATEMaTHYECKOTO MOJCIMPOBAHMS B HAyUYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KQueCTB MBIILICHUS, HEOOXOIUMBIX Ui aJanTalliid B COBPEMEHHOM IIU(PPOBOM
obmectBe. M3yueHne anreOpbl 00CCEUMBAET PA3BUTUE YMEHMsS HAONIOAATH,
CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUUYHOCTU MBIIICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHSI U BBIBOJbI,
(dbopmynupoBarh yTBREpPKACHUI. OCBOCHHE Kypca aireOpbl 00ecneunBacT pa3BUTHE
JIOTMYECKOTO MBILUIEHUS OOyYaloIMXCA: OHU MCMOJB3YIOT JNEAYKTUBHBIE U
WHAYKTUBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALMIO, A0CTParupoBaHuE U
ananoruto.  OOyyeHue  anreOpe  MpeanojiaracT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHON ~ ACATENBHOCTH OOYYAIOMIUXCsl, MOJTOMY CaMOCTOSITETLHOE
pelLIeHUE 3aa4 SBJISIETCS peain3alueit NeITeIbHOCTHOrO NPUHIIMIA 00yUEHMUS.

B crpykrype mporpaMmbel y4yeOHOro Kypca «Aaredpa» ajasi OCHOBHOTO
o01iero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJCPIKATENbHO-METOANYECKIE
nvHuK: «Yucaa U BEIYUCIEHUS», « AreOpandecKue BhIPAKEHUs», « YPaBHEHUS U
HEpaBEHCTBA», «DyHkuuuy. Kaknas M3 3TUX COAEP)KATEIbHO-METOAMUECKUX
JIMHUA Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YUYCHHUS Kypca, B3AaUMOIEHCTBYS €
APYTUMH €r0 JIMHUAMHU. B Xoae u3yueHusl ydeOHOro Kypca oOyuaroummcs
OPUXOAMUTCS JIOTUUECKH PACCYXKAaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M € 3TUM B mporpamMMmy yudeOHOro kypca «AnreOpa» BKIHOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiax
MaTEMaTUYECKOro 00pa3oBaHUsl U COCOOCTBYIONIME OBIAJACHUIO O0YYArOITUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTuieckoro s3bika. CoaepkarenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «AnredOpa» SBISETCS €ro
MHTETPAPOBAHHBINA XapaKTep.

Conepxxanuie JUHUM «YUUCIa W BBIYMCIACHUS)» CIYXKUT OCHOBOH JUIs
JaJIbHEHIIIEr0 M3YUYE€HUs MATEMATUKK, CIOCOOCTBYET PA3BUTHIO Y OOYYAIOLIUXCS
JIOTMYECKOTO MBIILJIEHHSI, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMMU,
TAKKe MPUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOAMMBIX Il IOBCEAHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO O0OLIEro 00pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM U HWPPALMOHAIBLHBIMU YUCJIAMHU, (POPMHUPOBAHUEM



MPEACTABIICHAN O JEHCTBUTEIIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CPpeAHEMY 0011eMy 00pa30BaHMIO.

Coneprxanue AByX alreOpandyeckux JIMHUM — « AIreOpanvyeCcKue BhIPasKEHU D
U «YPaBHECHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHMIO Yy OOYYAKOLIMXCS
MaTeEMaTHYECKOr0 anmnapara, HeoOXOOUMOro s PEIIEHUsS 33]a4 MaTeMAaTHKH,
CMEXKHBIX TPEAMETOB U TMPAKTUKO-OPUEHTHPOBAHHBIX 3ahad. Ha ypoBHe
OCHOBHOro 00miero o0pa3oBaHus Y4YeOHBIA MaTepuan TPYNIUPYETCS BOKPYD
PALMOHABHBIX BBIPAKEHUH. ANredpa AEMOHCTPUPYET 3HAYCHUE MATEMATHKKN Kak
A3bIKa JUIsl TOCTPOEHUS MATEMATHYECKUX MOJCICH, OMUCaHUsT TPOLECCOB W
ABJICHUH pealbHOro Mupa. B 3amaum  oOyuyeHust anreOpe BXOAAT TaKXKE
JAJIbHEHIIEe PA3BUTHE  AJTOPUTMHUYECKOTO  MBIILIEHUS, HEOOXOAUMOro, B
YACTHOCTH, JJs OCBOEHMS Kypca WH(OPMATUKHA, M OBJIAJCHUE HABbIKAMU
JEeTyKTUBHBIX paccyxacHuid. [IpeoGpaszoBanne CUMBOIBHBIX (JOPM CIOCOOCTBYET
PA3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MATEMATHUYECKOMY TBOPUYECTBY.

Conepsxanue (QyHKIIMOHAIBHO-TPAPUUYECCKOM JTMHUKM HALEIEHO HA MOy YCHUE
0Oy4YaroIMMUCS 3HAHUH O (PYHKIUIX KaK BaKHCHUIICH MaTEeMaTUYECKON MOJEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBICHUI B MPUPOJIE
u olOwmecTtBe. M3ydyeHne martepuasia CrnocOOCTBYET PA3BUTHIO Yy OOYYarOMIMXCS
YMEHUS UCTIOJIb30BATh PA3JINYHBIC BHIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATHUKN —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaUyecKre, BHOCUT BKJIaAd B (POPMUPOBAHUE
NPEJCTABICHUIN O POJIM MATEMATUKU B PA3BUTUM LIMBUIU3AIMU U KYJIBTYPHI.

CornacHo yueOHOMY mjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Yucna W BBIYMCIACHUS», «ANreOpanuecKue BBIPAKEHUS», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacoB: B 7 knacce
— 102 gaca (3 vaca B Henento), B 8 kimacce — 102 vaca (3 waca B HEAeno), B 9
kiacce — 102 yaca (3 yaca B HEIEIIO).



COAEPKAHUE YYEBHOI'O IPEIMETA
7 KIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXO] OT OJHOW (POPMBI 3amuch
apobeit k aApyrod. [loHsATME panMOHAIBHOIO YHCIA, 3alkuCh, CPABHEHUE,
VIOPSAOYMBAHUE  PALMOHAIBHBIX  uucell.  ApudMeTrnyeckue JeHCTBUS €
panvoHaNbHBIMU YKCIIaMU. Perenne 3anad U3 peajbHON MPAKTUKH HA Y4acTH, Ha
poou.

CreneHb € HaTypalbHBIM [OKA3aTENEM: ONPEACIICHUE, NPeoOpa3oBaHuE
BBIPAKEHUI HA OCHOBE OMPECIEHHS, 3aNUCh OoNbKMX uucel. [IpoueHTsl, 3anuce
OPOLEHTOB B BUAC ApoOH W ApoOM B BHIE MPOLEHTOB. TpHU OCHOBHBIE 337a4M Ha
IPOLICHTHI, PELIEHUE 3a0a4 U3 PEATBHON NPAKTHKY.

[IpuMeHeHEe TPU3HAKOB  JAEIMMOCTH, Pa3JIOKEHHWE HAa  MHOYKHUTENH
HATypaJIbHBIX YUCEIL

PeanbHble  3aBUCMMOCTH, B TOM  4YHMCI€ TpsMas ©  oOparHas
PONOPLHOHAIBHOCTH.

Anredpanvyeckue BbIPpAKEHHS

IlepeMeHHBIE, YACITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHON. [lonycTUMBbIE
3HAYECHUS NEpeMEHHbIX. [IpencraBneHme 3aBUCUMOCTH MEKIY BEJIMYAHAME B BHJIE
(dopmynel. Berancnenust no gpopmynam. [IpeoOpa3zoBaHrie OyKBEHHBIX BBIPAKEHUA,
TOKJIECTBEHHO PAaBHBIC BBIPDAKEHUS, TMpaBWiaa NOpeoOpa3oBaHUss CYMM U
NPOU3BEICHUH, MMPABUIIA PACKPBITUS CKOOOK M TPUBEACHUS TOJOOHBIX CIAracMbIX.

CBOJiCTBA CTENEHM C HATYPAJIBHBIM TTOKA3aATEIIEM.

OpHounensl U MHOTOUYIEHBL. CTeneHp MHOrouwieHa. ClOKEHUE, BBIYMTAHUE,
VMHOKEHHE MHOTOWIEHOB. MDOpMyJIBl COKPAIEHHOIO YMHOXKEHHS. KBaapar
CYyMMbl M KBaipar pasHocTd. DopMyia pasHOCTH KBaAparoB. PasmoxkeHue
MHOI'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

YpaBHEHHE, KOPEHb YPaBHEHUS, MpaBwia MNPeoOpa3OBaHHs YPABHEHHS,
PABHOCUJILHOCTh YPaBHECHUI.

JIuHelHOEe ypaBHEHHE € OOHON NEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOIO
VPABHEHUS, PELICHUE JIMHEHHBIX ypaBHEHUM. COCTaBICHUE YPaBHEHUH TIO
VCJIOBHIO 3aJa4i. Penenne TeKCTOBBIX 3a/1a4 ¢ TOMOLLBIO YPABHEHHA.

JluHelHOE ypaBHEHHE ¢ ABYMS NEPEMEHHBIMM U €ro rpaguk. Cuctema IByX
JIMHEWHBIX YPaBHEHHWA C ABYyMs MEPEMEHHBIMU. PellleHue cucreM ypaBHEHUM
crocoOOM TMOACTAaHOBKH. [IpuMeprl penieHMsi TEKCTOBBIX 337a4 C MOMOULIBEO
CHUCTEM YPaBHEHUH.

DOyHKIUU



Koopaunara Touku Ha npsaMoil. UUCIoBBIE TPOMEXKYTKH. PaccTosiHue Mexy
JBYMSI TOUKaMHU KOOPIWHATHON MPSIMOIA.

[TpsimoyronbHas cucremMa KoopamHar, ocu Ox m (OJy. AbGcuucca U opauHara
TOYKH HAa KOOPAMHATHOM MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (POPMYITaMH.
Urenne rpadukoB peabHbiX 3aBucuMocTeil. [lowstme ¢ynkoumn. I'padux
¢yHnkuun. CpoiictBa pynkumii. Jluneitnas ynkuuns, €€ rpadpuk. ['paduk pyHKIMM
y = |x|. I'paduueckoe pelicHuE JMHECHHBIX YPABHEHUH M CHUCTEM JIMHCHHBIX
YPaBHEHU.

8 KNIACC

Yucaa v BBIYUCTCHUS

KBaaparHelii kopeHb u3 umcna. [loHsatme 00 WppalMOHATEHOM YHMCIIE.
JlecaTHuHbIC MPUOIMKEHUST HPPALMOHANIBHBIX uncen. CBOHCTBA apu(METHUECCKUX
KBAJIPATHBIX KOPHEN M UX MPUMEHEHHE K TPEOOPA30BAHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIYUCJICHUSM. J[€HCTBUTEIBHBIC YACITA.

CreneHs ¢ LeabIM noka3areseM u €€ cpoiicTBa. CTaHAapTHAsS 3aUCh YuCIa.

Anredpanvyeckue BbIPpAKEHHS

KBaapatHelii  TpEXWICH, pa3loKEHUE KBAAPATHOIO  TPEXWICHA HA
MHO>KHTEITH.

AnreOpanueckas ApoOb. OCHOBHOE CBOHCTBO ajreOpanyeckod apoOu.
CnokeHHe, BBIYMTAHWE, YMHOXKCHHE, JEICHUE ajareOpanyeckux JpoOci.
PannoHasibHbIe BEIPAKEHUS U KX TPEOOPA30BAHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJApPAaTHOTO YPABHEHHMSI.
Teopema Buera. Penienrie ypaBHEHUH, CBOIAIIMXCS K JTUHEHHBIM U KBAAPATHBIM.
[Tpocreitnme qpoOHO-pAlMOHATIBHBIC YPABHECHUS.

['padmueckas MHTEPHNpPETALMS YPABHEHHUIA ¢ TBYMSI IEPEMEHHBIMU M CUCTEM
JVUHECHHBIX YPaBHCHWUW C JBYMSI TEPEMEHHBIMA. [IpUMEpBI pPELICHUS CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYyMSI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aAa4 aareOpanyeckum CrocoOoM.,

UucnoBble HEPABEHCTBA U UX CBOWMCTBA. HEPaBEHCTBO € OTHOW MEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OOHOM IMEPEMEHHOM.
CHCTEeMBI JIMHEHHBIX HEPABEHCTB € OJJHON NMEPEMEHHOM.

DOyHKIUU

[Tonstue ¢yHkouu. OONacTh ONPEAECNTICHUST M MHOXECTBO 3HAYCHHMN
¢yHakumun. CriocoObl 3aaanus QyHKIUHA.

I'padpuk PyHkumm. Utenue cBoiicTB PyHkumm mo €€ rpaduky. Ilpumeps
rpadukoB QpyHKIMH, OTPAKAOINUX PEATBHBIEC MPOLIECCHI.



dyHKUMK, onucbiBalOWMe MNpsMyld U 06paTHYl MpPonopuMoHanbHblie
3aBUCUMOCTU, UX rpadmkn. dyHkummny =x2,y =x3,y = "X, y=\x\. padunueckoe
pelleHne YPaBHEHWUI 1 CUCTEM YPaBHEHWUNA.
9 KJIACC

Uncna n BbluncneHus

PaunoHasbHble yucna, nppaynoHasbHble Yucna, KOHeYHble U B6eCKOHEeYHble
JECATUYHbIE apobn. MHOXECTBO LEeNCTBUTENbHbLIX YNCEN, AeCTBUTE/IbHbIE YMCa
KaKk O0eCKOHe4YHble [ecATUYHble [pobu. B3aMMHO O0fHO3HA4YHOE COOTBETCTBUE
MeXAY MHOXeCTBOM [eNCTBUTENbHbIX YNCEN N KOOPAUHATHON NPSIMONA.

CpaBHeHWe  [eACTBUTENIbHbIX  u4ucen, apumMeTnyeckne fAencTBuMA C
[ENCTBUTENIbHBIMUW YUCIaMU.

Pa3mepbl 06bEKTOB OKpyXalwLlero Mupa, AIUTENbHOCTb [MPOLECCOB B
OKpYy>XXatrLiem MUpe.

MpubNMXXEHHOE 3HaYeHNe BENUYUHbBI, TOYHOCTb NPUONMXKEHUA. OKpYrieHue
yucen. NMpuUKNaKa v oueHKa pe3yibTaToB BbIYUCEHUNA,

YpaBHEHUSA N HepaBeHCTBA

JInHeliHOe ypaBHeHMe. PewleHne ypaBHEHWU, CBOAALLNXCA K IMHEAHbIM.

KBagpaTHoe ypaBHeHMe. PewleHne ypaBHEHUI, CBOAALLMXCA K KBajgpaTHbIM.
BukBagpaTHoe ypaBHeHue. MpumMepbl pelleHNa ypaBHEHUA TPeTbell N YeTBEPTOM
CTEMNEHEe pasNoXXeHNEM HAa MHOXUTENN.

PeweHne ApoOHO-pauUMOHasibHbIX ypaBHEHWN. PelwleHMe TeKCTOBbIX 3afjad
anreébpanyecKum MeTOAO0M.

YpaBHeHMEe C ABYMS NepeMeHHbIMW W ero rpaguk. PeweHue cuctem [ABYX
NINHENHbIX YpaBHEHUIN C ABYMS NepeMeHHbIMU. PelleHne CUCTeM [BYX YpPaBHEHUNA,
OfAHO N3 KOTOPbIX JIMHEHOe, a Apyroe - BTOpOW cTeneHW. [paduyeckas
WHTeprnpeTaumsa CUCTeMbl YPaBHEHUI C ABYMSA MepeMeHHbIMN.

PelleHne TEKCTOBbIX 3afjay anrebpanyecknm cnocobom.

YuncnoBble HepaBeHCTBA U UX CBOMCTBA.

PeweHne NMHENHbIX HePaBEHCTB C OAHOW NepeMeHHOW. PeweHue cucTem
NINHENHbIX HepaBeHCTB C O4HOW nepemMeHHOW. KBajpaTHble HepaBeHCTBA.
Mpahmyeckad WHTepnpeTauyma HepaBeHCTB W CUCTEM HepPaBeHCTB C [BYyMS
nepeMeHHbIMM.

PYHKLUNN

KBagpatnyHasa QyHkuusa, eé rpauk u ceoicTeBa. [Mapabona, KoopuHaThl
BepLUMHbI nNapabosibl, 0Cb CUMMETPUM Napabdosnbl.

MpathnKM QYHKUMIA: Yy = KX, Y = KX+ by = K/IX,y = X3,y =X,y = [X , n nx
CBOWCTBA.

Uncnosble nocnefoBaTe/IbHOCTM U NPOrpeccnm



[ToHsATME YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJAaHUE MOCIEAOBATENIBHOCTH
PEKYPPEHTHOM (opMyIioi u HOpMyJIOi #-ro 4wieHa.

ApudmeTrueckas U reoMeTpuueckas nporpeccur. DopMysibl #-ro 4jaeHa
apu(PMETUYECKON U TEOMETPHUECKON MPOrPECCHIA, CYMMBI TIEPBBIX #1 YJIEHOB.

H3o0parkeHne YICHOB apuPMETHUYECCKOH M TE€OMETPUUYECKOH MPOTrPECCHid
TOYKAMHU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHHBIA W OKCIIOHEHIMAIBHBINA POCT.
Cno>KHBIE TPOLIEHTHI.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI O
HPEAMETA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUS MPOrpaMmbl y4eOHOrO Kypca
«Anredpa» XapakTEepPU3YyIOTCA:

1) narpuoTH4ecKoe BOCIUTAHHE:

[IPOSIBJICHUEM HHTEPECA K TMPOIUIOMY M HACTOAIIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKON MaTEMATHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTUX HAYKaX M MPUKIAAHbIX chepax;

2) rpakaIaHCKOE H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAIU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTUYECKMX OCHOBAaX (PYHKIIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHMIA, MPOLEAYP T'PAKIAHCKOTO 00IIECTBa (HAMPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYACHUIO 3THUYECKHAX MPOOJIEM, CBS3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTW)KCHUM HAYKH, OCO3HAHMEM BAaYXKHOCTH
MOPATBHO-3THYECKUX MPUHLMUIIOB B ACATENBHOCTH YYEHOTO,

3) Tpya0BO€ BOCIIUTAHHUE:

VCTAHOBKOM HAa AaKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMaTUYECKONH HANPABICHHOCTH, OCO3HAHMEM BAKHOCTH MATEMATH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCHIEIIHOW MPO(ecCHOHATBHOM
JEATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHIANBUAYAIBHON TPACKTOPHH 00Pa30BaAHMUS U KU3HEHHBIX TIJIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeEMaTHYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYXICHWH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI'O O3HAHMS:



OpUEHTALMEH B JACATEIBHOCTH HA COBPEMEHHYK) CHUCTEMY HAYYHBIX
OPEICTABICHANA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONM HAyKM KakK c(depbl YEIOBEUECKOM
JESATEIILHOCTH, 3TANOB €€ Pa3BUTHs W 3HAYMMOCTH AJII PA3BUTHS LIMBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATUKHA M MATEMATUYECKOH KyJIbTYPOW Kak CPEeICTBOM
NO3HAHWS MHpPA, OBJIAJACHUEM MPOCTCHINUMH HABBIKAMH WCCIIEI0BATEIbCKON
JESATEbHOCTH,

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

TOTOBHOCTBIO TIPUMEHSTh MAaTEMAaTUYCCKUE 3HAHHMS B HMHTEpPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOr0  o0pa3a KM3HU  (3J0pOBOEC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTHEO HAaBBIKA Pe(IEKCHMU, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOe BOCTINTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JAaCTM COXPAHHOCTH OKPYXAroUIeH Cpeiapl, MJIaHUPOBAHHUS MOCTYNKOB M
OLICHKA WX BO3MOXHBIX TOCIICACTBUN A OKPY>KAKOWIEH CPeabl, OCO3HAHUEM
r100aIBbHOTO XapakTepa 3KOJOTMYECKUX TPOOIEM U MyTEH X PEIIEHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHSIM COUMAJBbHOIN M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€PE3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YUCIIE
YMECHHE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOUMOCTEIO B (POPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMyMPOBATh WIEHU, TIOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIICHUSAX, B TOM YHACIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUUMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYI0 CHUTYALIMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTUPOBATH
NPUHAMACMbIE PELICHUST W ACHCTBHS, (OPMYJIMPOBATh W OLICHUBATH PHUCKH W
NOCTEACTBHS, POPMUPOBATH OMBIT.

METANIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

bazoBbie Jjornueckue aelicTBUA:
 BBISIBJIITH M XAPAKTECPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUAX
OOBEKTOB, MOHSATUH, OTHOWIECHWUH MEXKIY MOHATUIMH, (OPMYJIHPOBATH



ONpEACTICHUS]  TMOHSTHN, YCTAHABJIMBATH CYIICCTBEHHBI  MPHU3HAK
KJIacCU(UKalMy, OCHOBAHWS IJii OOOOIICHHMS W CPABHEHWS, KPUTEPHUHU
IPOBOAMMOIO aHAJIN3A,

e BOCIPUHAMATh,  (OopMynHpoBaTh M  MPEOOPA30OBBIBATH  CYXKACHHS:
YTBEPAUTENbHBIE W OTPULATEIBHBIE, €AMHUYHBIC, YaCTHBIC W OOIIME,
YCIIOBHBIC;

*BBISIBJIAIT ~ MATEMATHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
npoTuBOpeurss B (aKTax, MAAHHBIX, HAOIIOACHUAX W YTBEP)KICHUSX,
npemiaratb  KPpUTEPUW s BBISIBJICHHS —~ 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHNIA;

o ICNATh BBIBOJBI C HCIOJIB30BAHUEM 33aKOHOB JIOTUKH, ACAYKTHBHBIX W
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIIFOUEHUH TI0 aHAJIOTHN,

e pa30upaTh NOKA3aTEIbCTBA MATEMATUUYECCKUX YTBEPKIACHUMA (MPSAMBIE U OT
OPOTUBHOIO), MPOBOJIUTH CAMOCTOSITEIBHO HECIIOXKHBIE JOKA3aTENIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTpaMBAaTh AapPryMEHTALMIO, TMPUBOANTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

e BBIOMpATh CMnoco0 pellcHuss y4eOHOH 3agaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB peEUICHUS, BbHIOMpaTh HauOoJee MOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBarebckue 1elicTBUS:

* CIOJIB30BATh BOMPOCHI KAaK HCCIIEA0BATENILCKUIT WHCTPYMEHT TO3HAHMS,
(opMynupoBaTh BONPOCHI, (UKCUPYIOLIME NPOTHBOPEYHE, MPOOJIEMY,
CaMOCTOSITETIbHO YCTAHABIMBATH MCKOMOE W JaHHOE, (POPMUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUIO, MHCHHE,

¢ IPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECTOKHBIN
SKCIEPUMEHT,  HEOOJBIIOE  MCCICAOBAHME MO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MAaTeMaTUUYEeCKOr0 OOBEKTa, 3aBUCHUMOCTECH OOBEKTOB
MEXTY COOOM;

e CAMOCTOSTEIBHO (POPMYJIMPOBATH O0OOOUIEHUST W BBIBOJBLI MO PE3yjIbTaTam
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB H 000OIICHNI;

« IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TMPOLECCA, a TAKXKE BBIIBUTATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBHSIX.

Pabora ¢ nnpopmanmueii:

* BBISIBJISATh  HEIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMALMH, JaHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 33124,

e BHIOMpPATh, AHAJIW3WPOBATh, CHUCTEMATH3HPOBAaTh W WHTEPHPETHPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM MPEICTABICHHUS,



«BBIOMpaTh (HOpMYy MpPEACTaBICHUs WH(POPMAUMU W  HUIFOCTPUPOBATH
pelIacMble 3aJaud CXEMaMmu, auarpaMmamu, WHOH Tpadukoil W HX
KOMOMHALINSAMH,

 OLICHUBATh HAAEKHOCTE HMH(POPMALMKA TIO KPUTEPUSM, MPEAIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KomMmyHukaTnBHbBIC YHHBEPCAIbHbIC YU4eOHbIE 1eiiCTBHUS:

 BOCIIPUHAMATH U (POPMYJIMPOBATH CY>KIEHUSI B COOTBETCTBUU C YCIOBUSMHU
W LeIsIMUA OOUIEHMSI, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOK) TOYKY
3pEHUs B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JABaTh MOSICHEHHS MO XOIy
pELIEHUS 3a]a41, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT,

*B X0JI¢ 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIACMON TEMBI,
npoOJIEMBI, pEIACMON 3a1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS, COMOCTaBIATh CBOM CYXKIAEHUS C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB AUaIora, OOHAPYKMBATh PAa3IMUME M CXOJCTBO MO3MIMNA, B
KOPPEKTHOH opmMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,

o IPE/ICTABIIATE PE3YJILTATHI PELICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIICTOBAHHUS,
NPOEKTa, CAMOCTOSATEIBHO BbIOMpaTh (POpMAT BBICTYIUIEHHS C YYETOM
3a/1a4 MPE3CHTAUMN U OCOOEHHOCTEN ayAUTOPHH,

* IOHUMATh M KCIOJIB30BATh MPEUMYLIECTBA KOMAHIHOW W WHIVMBUAYIBHON
padoTHI IPX PELIEHUMN YYEOHBIX MATEMATHUECKUX 3a/a4,

o IPUHUMATh LEIb COBMECTHOW ACATEIBHOCTH, MJIAHUPOBATH OPraHU3aLUIo
COBMECTHOM pPalOThI, pacnopenessaTh BHABI PadOT, JOrOBapUBATHCA,
00Cy>K/1aTh MPOLECC U Pe3ysibTar padoThl, 0000IAaTh MHEHUST HECKOJIBKIX
JIFOJICH;

e y4aCTBOBAaTh B TpynmoBbiX ¢opmax paboTel (00cykncHus, OOMEH
MHEHUSIMH, MO3TOBBIC LITYPMBI W JPYTUE), BBIMOJHATH CBOK 4YacTb
paboTHl U KOOPAMHHUPOBATH CBOW ACHCTBUS C IPYTUMH YJICHAMH KOMAH/IbI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

¢ CAMOCTOATENBHO COCTABJIATH IJIAH, AITOPUTM PELICHUS 3a1aud (MU €ro
4acTh), BEIOMpATh CNOCO0 PEUICHHs C YYETOM HMMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb W KOPPEKTUPOBATH
BapHAHTHI PELICHHIA ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBI HHTE/JIEKT:

* BIIAJIETh CIIOCO0AMM CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLECCA U PE3ybTaTa

PELIECHUS] MAaTEMATUYECKOM 3a1a4H;



e IPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh ITPU PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HAllICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

 OLICHMBATh COOTBETCTBUE PE3YJIBTATA ACITEIIBHOCTH IMOCTABICHHOW LENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKCHHUS WM HEAOCTHXKCHHUS LIETH,
HAXOAWTh OIIMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOy4aromuiics TMOJYYUT CJICTYIOUIUE
OPEIMETHBIC PE3YBTATHI:

Yucaa v BBIYUCTCHUS

BBINONHATE, coveTas yCTHBIE M MUCBMEHHBIC TPHEMBI, APUPMETHUCCKHE
JEUCTBHS C PAllMOHAIIBHBIMHU YMCITAMH.

HaxonuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKCHUN, MPUMEHITH Pa3HOOOpa3HBIC
crocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUI APOOHBIX BBIPAKCHHIA, COACPIKALIMX
OOBIKHOBEHHBIE M JIECITUYHBIE TPOOH.

[lepexoauTh OT OMHOW (POPMBI 3aMMCH YMCEN K APYroi (mpeoOpa3oBhIBATH
JNECATHYHYIO JpoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHECUHYIO ACCATUYHYIO TPOOB).

CpaBHMBATh M yHOPSAA0YMBATH PALMOHAIBHBIC YUCIIA.

OKpyrasTe yucia.

BBINOMHATE MPUKUAKY M OLEHKY PE3YyJIbTaTa BEIUACICHHIA, OUEHKY 3HAYCHUN
YHCJIOBBIX BBIPAKCHUH. BBIMONHATE ACHCTBHS CO CTECNEHSMHU C HATyPaIbHBIMU
NOKA3aTENSIMH.

[IpuMeHAT,  MPU3HAKA  ACTUMOCTH,  PA30KEHWE HA  MHOYKUTENH
HATYPAJTbHBIX YHCETT.

Pemare NMpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, MPONMOPLUHOHAIBHOCTBIO BEJMYWH, MPOLECHTAMH, WHTEPIPETUPOBATH
pE3yAbTaThl PEUICHHS 3a1a4 C YYETOM OTPAaHWYEHM, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

Auredpanveckue BbIPpAKEHHS

Hcnonb3oBare anreOpanuecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, MPUMCHSITH
€€ B MPOILIeCcCEe OCBOCHUS YUEOHOr0 MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHMIA MPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BemonHaTe  npeoOpa3oBaHust  LEJIOTO  BBIPQXKECHUS B MHOTOYJICH
NPUBEICHUEM TOJOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONMHATE YMHOKEHUE OJHOWICHA HAa MHOTOWIEH M MHOIOWIECHAa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaIpaTra Pa3HOCTH.



OCYIIECTBIATh  PA3JIOKEHUE MHOTOWICHOB HA MHOMKMTEIM C TOMOILBIO
BBIHECCHHS 3a CKOOKM OOIIEr0 MHOJKMTENS, TPYNIUPOBKH — CIAracMbix,
OPUMEHEHUS (POPMYJT COKPAIEHHOTO YMHOMKEHUSI.

[TpumensaTh MpeoOpa3oBaHUs MHOTOUIEHOB JUISl PEIIEHUS PA3IMYHBIX 33144
W3 MATEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON MPAKTHAKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPaIbHBIMUA IOKA3aTEIsAMU JUIS
npeoOpa3oBaHUsl BIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE YpaBHEHUsS C OJHOM IEPEMEHHOW, MPUMEHSs MpaBuia
nepexoaa OT UCXOJHOTIO YPABHEHMS K PABHOCWIIBHOMY eMy. [IpoBepsTh, sBuseTcs
JIM YACTIO KOPHEM YPABHEHUS.

[TpumeHsTh TpauUeCKUE METOIBI PU PELICHUU JTUHEHHBIX YPABHEHUH U UX
CUCTEM.

[TonOupare npuUMEpPBl Map YMCEN, SBISIFOMIMXCS PEHICHUEM JIMHEHHOTO
VPABHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPAWMHATHOW IJIOCKOCTM TpaduK JIMHEHHOTNO YpPaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJB3YSCh TPaPUKOM, NPHUBOAUTH MPUMEPHI PEIICHUS
YPAaBHEHUSI.

Pewmare cucTemMbl IBYX JTUHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
YyHCIie TpaduyecK.

CocTaBnsaTh W pelIaTh JIMHEWHOE YPAaBHEHWUE WM CHCTEMY JIMHEHHBIX
VPAaBHEHUH TI0 YCIOBUIO 33Ja4d, WHTEPHPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4M NOJIyYCHHBINA PE3YJIbTAT.

DOyHKIUU

H3o6paxkaTe HA KOOPAWHATHOW MPSAMON TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOPAMHATAM, JIYYH, OTPE3KU, MHTEPBAJIBL, 3ANMCHIBATH YACIOBBIE POMEXKYTKH HA
anreOpanveCcKoM SI3bIKE.

OrmeyaTe B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM,
CTPOUTH rpauky TMHEHHBIX QYHKIMA. CTpouTh rpaduk QyHKIHMH y = [X|.

OnucelBaTh C MNOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH. CKOPOCTb, BPEMS, PACCTOSHHE, LEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJUTEIILHOCTD, BPEMSI, 00BEM pabOTHI

HaxoauTe 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonumare rpaduyeckuii cnocod MPEACTABICHHS M aHaA3a MHPOPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALIHMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEMN.

K xonny oOydenus B 8 kjacce oOydyaromuiics MONYYUT CJICTYIOUIUE
MPEAMETHBIE PE3YJIBTATHI:

Yucaa v BBIYUCTCHUS



Hcnonb30Bare HavyaabHBIE MPEICTABICHHS O MHOKECTBE JICHCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, H300PaKaTh NCHCTBUTENBHBIE
YHCJla TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

[IpuMeHsITE TOHATHE apU(PMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWTh
KBAQJIPATHBIE KOPHH, KCIOJIB3YS NPU HEOOXOIMMOCTH KAJbKYJISITOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKCHUH, COACP)KAUIMX KBAAPATHBIC KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.

Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCEN ¢ MOMOIIBIO JECATHYHBIX
npobeit u creneneid uucna 10.

Aaredpanveckue BbIPAKEHHS

[IpUMEHATh TOHATHE CTENEHW C LEIbIM  [OKA3aTeNIEM, BBIMOIHSATH
npeoOpa3oBaHus BEIPAKEHU, COACPKAIMX CTENEHH C LENBIM OKA3aTeNIEM.

BBINOMHATE TOXKAECTBEHHBIE MPEOOPA30BAHUS PALMOHATBHBIX BBIPAKECHUIMA
HA OCHOBE MPABUJI ICHCTBUI HAl MHOTOUICHAMH U aIreOpandecKuMu Tpo0sMu.

PacknmaapiBaTh KBaApaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsaTh MPeoOpa30BaHUs BEIPAKEHUH ATl PELICHUS PA3IMYHbIX 33134 U3
MAaTEMATHKH, CMEXKHBIX MPEAMETOB, U3 PEATIbHONU MPAKTHKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHElHBIE, KBAAPAaTHBIC YPABHEHUS W PalMOHAIBHBIE YPaBHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN M CUCTEM YPAaBHEHWI, B
TOM YHCJIE C TPUMEHEHUEM rpadMUueCKUX MPEACTABICHUH (yCTaHABIMBATh, AIMEET
JM YPABHECHUE WM CUCTEMA YPABHCHWH PEUICHHS, €CIIM UMEET, TO CKOJIBKO, W
poyee).

[TepexoauTh OT CIIOBECHOH (DOPMYJMPOBKM 3alaud K €€ aireOpanydecKon
MOJEIN C TIOMOLIBK) COCTABJICHHS YPABHCHHs WM CHUCTEMBI YPaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 331a4H MOJIYYCHHBIN pE3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPaBHEHMS, OLICHKH,
pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHON W WX CHUCTEMBI, 1aBaTh
rpa@uyecKyr0 WIUIIOCTPALMIO MHOXKECTBA PELICHWA HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMONB30BATh (PYHKIMOHAIBHBIC MOHSATHS M S3bIK (TEPMUHBIL,
CUMBOJIMYECKME OO03HAUYCHHMsSI), ONMPEICNITh 3HAYeHHE (YHKUUM MO 3HAYEHUIO
apryMeHTa, OnpeacnsaTh CBOHCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTs rpaduKy 3JIEMEHTAPHBIX PYHKIMI BUIA:

y=kix,y=x2,y=x3y =[x,y = \X, ONHCHIBATH CBOWCTBA UHCIOBON

(GyHKIMYU 10 €€ rpauKy.



K xonny oOydeHus B 9 kjacce oOydaromuiics MOJYYUT CJICTYIOUIUE
MPEIMETHBIC PE3YJIBTATHI:

Yucaa v BBIYUCTCHUS

CpaBHUBATH U YIIOPSAT0UYMBATH PALIMOHAJIBHBIC U UPPALMOHAIBHBIE YHCIIA.

BoinonHsaTe  apudMeTHUECKHE JACHCTBUS €  pallMOHAIBHBIMH  YHCJIAMU,
coyeTas VYCTHBIE M MUCBMEHHBIE TPUEMBI, BBIMOJHITHL BBIYKACICHUSA C
UPPalMOHAIBHBIMUA YACIIAMM.

Haxonute 3HaueHUsT CTEMEHEHM C LENbIMU MOKA3aTe/IIMU U KOPHEM,
BBIYUCIISITh 3HAYCHUS YUCTIOBBIX BBIPKECHUM.

OKpyIJIsiTh  TCHCTBUTEIBHBIE YHWCJIA, BBIMOJHATh MPUKUAKY PE3yJbTara
BBIYMCJICHU, OLICHKY YHCJIOBBIX BBIPAKEHHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemare nUHEHHBICE W KBAAPATHBIC YPABHEHHUS, YPABHEHUS, CBOIALIMECS K
HUM, TPOCTENIITNE APOOHO-PAIIMOHAIIEHBIE YPABHEHHSI.

Pemare cuctembl IBYX JIMHEHHBIX YPABHECHUN C ABYMsI MEPEMEHHBIMU U
CUCTEMBI JBYX YPABHECHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JIMHEHHBIM.

Pemate TEekCTOBBIE 3amauu  alreOpauyecKuM CHocoOOM ¢ MOMOIIbIO
COCTABJICHUS YPABHEHHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMMU.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHWI, B
TOM YHUCJIE C TPUMEHEHUEM TpaPUUECKUX MPEICTABICHUN (yCTaHABIMBATh, UMEET
JIA YPABHECHUE WJIM CUCTEMA YPABHCHUM PELICHMS, €CIM UMEET, TO CKOJIBKO, U
poyee).

Pemate NMHEWHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, HM300pa’kaTh
PELICHUE HEPABCHCTB HA YUCJIOBOM MPIMOM, 3alKMCHIBATH PELICHUE C MOMOILIBIO
CUMBOIJIOB.

Pemare  cuCTEMBI  JIMHEWHBIX  HEPABECHCTB, CUCTEMBI  HEPABEHCTB,
BKIIFOUAKOIME KBAAPATHOE HEPABEHCTBO, MW300paXkaTh PELICHHE CUCTEMBI
HEPABEHCTB HA YKCJIOBOMN NPSAMOMA, 3aMUCHIBATE PELICHUE C TOMOLIBK) CUMBOJIOB.

Hcnonbe30Bark HEPABEHCTBA MPU PELICHUM PA3JTAYHBIX 3a0a4.

DOyHKIUU

PacnozHaBate (PyHKIMM W3y4YeHHBIX BHJAOB. [loKa3biBaTh CXEMaTHYECKH

PACIIONIOKEHUE HA KOOPAMHATHOM TJIOCKOCTH rpaduKoB PyHKUMNA BUOA: ) = kX, V
—hkx + b y=kix,y=ax2 + bx + ¢,y =x3, vy =X, y = |x|, B 3aBHCHMOCTH OT
3HAUYEHUI KO3 PHULIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh M HM300pakaTh CXEMATUUYECKM TpaQUKU KBaIpPaTHYHBIX (PyHKUWH,
OIKCHIBATh CBOMCTBA KBAJAPATHUHBIX (DYHKIMI 1O MX rpadukam.

Pacno3HaBath kBajpaTHuHyr (QyHKIWIO MO (HOpMyIie, MPUBOINTE TPUMEPHI
KBaJIPaTHUHBIX (PYHKIMI U3 peanbHOMN KU3HU, PU3UKK, TEOMETPUH.



Yucsi0BbIe NOCAEA0BATEILHOCTH H IPOTPECCHHU

PacnozHaBath apu(PMETHUYECKYI0O W TEOMETPUYECKYHO TMPOTPECCUM  MPH
pa3HbIX COco0ax 3aaHusl.

BBINONMHATE  BBIYMCIAEHUS C€  HWCHOJAB30BaHWUEM (POpMyNn nN-ro 4jaeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOTrPECCHIA, CYMMBI TIEPBBIX N YJIEHOB.

H3o0paxkaTe 4ieHBl MOCIEIOBATEIbBHOCTH TOYKAMH HA KOOPAMHATHOM
TJIOCKOCTH.

Pewmare 3amaun, CBSI3aHHBIE C YMCIIOBBIMM MOCIEAOBATEIIBHOCTAMH, B TOM
YHCJIE 33a41 U3 PEATBHOH JKU3HH (C MCMOJb30BAHAEM KaIbKYJIATOPA, H(PPOBBIX
TEXHOJIOTHIA).



TEMATNYECKOE NJ1AHNPOBAHWNE
7 KNACC

Konnyectso 4acoB
HanmeHoBaHMe pas3genoBs 1 Tem

Ne n/n
NPOrpamMMbl Bcero KoHTponbHble  lMpaKTn4yeckue
paboTbl paboThbl

Yuncna v BblumcneHns. PauyoHanbHble o5 5

yucna

Anrebpanyeckme BblpaxXeHns 27 2

YpaBHeHUs N HepaBeHCTBa 20 1

KoopauHatbl 1 rpaukun. ®@yHKLMM 24 1

MoBTOpEHMe 1 0606LLEeHME 6 1

OBLEE KOTMYECTBO YACOB MO NMPOIrPAMME 102 7 0

ONEKTPOHHbIE

(unppoBbIe)
obpasoBaTe/ibHble

pecypcbl

bubnnoteka LLOK
biu8://T.e4800.rv/7LL5690

bubnnoteka LLOK
biu8://T.e4800.ru/7LL5690

bubnnoteka LLOK
biu8://T.e4800.ru/7LL5690

bubnnoteka LLOK
bine8://T.e4800.r1/71L15690

bubnunoteka LLOK
bine8://T.e4800.r1/71L15690


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 KJ/TACC

Ne n/n

10

OBLWEE KOJMMYECTBO YACOB I10 NMPOIrPAMME

HanmeHoBaHMe pasgesnoB 1 Tem
nporpamMmmel

Yucna v BblumcneHus. KeagpaTHble KOpHU

Uucna v BbluncneHns. CTeneHb C Lenbim
rnokasartesiem

Anrebpanyeckune BbIpaXeHUA.
KBagpaTHbI TpéxusieH

Anrebpanyeckune BbIpaXeHUS.
Anrebpanyeckas gpobb

YpaBHeHUsA 1 HepaBeHCcTBa. KBagpaTHble
ypaBHeHus

YpaBHeHUs N HepaBeHcTBa. CuUCTeMbI
YpaBHEHW

YpaBHeHUA 1 HepaBeHCTBa. HepaBeHCTBa

®yHKUMN. OCHOBHbIE NMOHATUA

PyHKUMKW. YncnoBble PYyHKLUN

[MoBTOpEHME 1 0606LLEeHME

KonnyecTtBo yacoB

Bcero

15

15

15

12

102

KOHTpO/IbHbIE
paboTbl

MpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTesibHble

pecypchbl

bubnunoteka LIOK
bitug://111.elA800.rw/ 7{417ar8

bubnunoteka LLOK
biAug:/111.e/A800.ru/7P417ar8

bubnunoteka LLOK
biiB8://LL.el1800.rn/7P417ar8

bubnunoteka LLOK
biiB8://11.el800.ru/7P417al8

bubnunoteka LIOK
biiB8://11.el1800.rn/7P417al8

bubnnoteka LLOK
biAug:/111.e/A800.rw/7P417ar8

bubnunoteka LLOK
biAug:/111.elA800.rw/7P417ar8

bubnunoteka LLOK
biiB8://LL.el1800.rn/7P417ar8

bubnunoteka LIOK
biiB8://11.el800.ru/7P417al8

bubnunoteka LIOK
biAug://111.e/A800.rw/7P417ar 8


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 KJTACC

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

Ne n/n

Uncna v BbluncneHns. [eicTBUTE/IbHbIE
yucna

YpaBHEHNA N HepaBEeHCTBA. Y paBHEHUSA C
0L HOW NepeMeHHOM

YpaBHeHNs N HepaBeHCTBa. CUCTEMbI
ypPaBHEHWI

YpaBHeHNs N HepaBeHCTBa. HepaBeHCTBa

DYHKUUK

Uuncnosble nocfenoBate/isHOCTH

lMoBTOpeHue, 0606LLEHNE, CUCTEMATM3ALNA
3HaHWIA

OBLEE KOTMYECTBO YACOB MO NMPOIrPAMME

KonnyecTtBo yacoB

Beero paboThbl
9
14 2
14 1
16 1
16 1
15 1
18 1
102 7

KoHTponbHble  lMpakTunyeckue

ONEeKTPOHHbIEe

(unposble)
obpasoBaTesibHble

pecypchbl

bnbnuoteka LLOK
bi1s8://T.e1800.rn/7LLI9I 08

bnbnunoteka LIOK
bi1B8://T.e/1800.rn/7LLI91H08

bnbnunoteka LIOK
biiug://1.el1800.rv/7LLI9108

bnbnuoteka LLOK
bi1s8://T.e1800.rn/7LLI9I08

bnbnuoteka LLOK
bi1s8://T.e1800.rn/7LLI9I08

bnbnuoteka LLOK
biiug://T.el1800.rv/7LLI9108

bnbnunoteka LIOK
biiug://1.el1800.rv/7LLI9108


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
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