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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «UYuWcna W BBIYHCICHUS» CIYXKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHus anreOpe BXOASAT TaKxKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEHN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMy miaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro Kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe pauMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpEAeNIeHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousieHbl. CreneHp MHoOrowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE ¢ JABYMsS MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXKYTKHU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. T'padbmdeckoe pernieHue IUHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmdeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHH TapadOJIbI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppEeHTHOI (popmyioit u HopMyIoit N-To YiieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJHEICTBUI [JIs1 OKPYXKAIOIIEH Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HambOoIee MOAXOAAIIMN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeAcTaBiIeHUS HHPOpMAUU € WLUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BbIMONHATG, coYeTass YCTHbIE M NHUCBbMEHHBIE NPUEMBI, apuPpMETHUYECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aMUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHH, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NIPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3JIMYHbIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUiIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aIIUChIBATh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHbIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCceN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BbIUUCIECHUMN, N300paxaTh JAEUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHM, HCIIONIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAIIUX CTETICHU C LIENBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS! PA3IUYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeiiive UCCaeOBaHUsI YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WIUIIOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeAesiATh CBOWCTBAa (PYHKIUMU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIMOHAIBHBIC M MpPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATILHBIC YPABHEHHSI.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IBYMSI IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATh PENIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (opMyIie, MPUBOJIUTE MPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHUS C HUCHOJB30BaHUMEM (opMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33191 U3 PEATbHON JKU3HU (C MCIIOIh30BAHUEM KAJBbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIE (LM pPOBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 2 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJrCOpaNeCKNE BEIPAKCHHA 27 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
4 Koopumatet i rpaguu. Gynkim 24 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
> Tosopenne i 060bmierne 6 L https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



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

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
bu6nuoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 2 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 1 bubmuorexa [JOK
[I0Ka3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnmnoreka HOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmuorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnmnoreka HOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS S 1 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o DyHKuH. THCIOBHIE QyHKLHH o 0 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 2 bubmuorexka [JOK
yucia https://m.edso0.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
° Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnuorexa [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8



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

KoauuecTBO 4acoB

Nen/m | Tema ypoka Bcee KonTpoabubie IIpakTuuyeckue Aara
U3y4YeHHUs
ro padoThI padoThI
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
5 Apudmernueckue IeHCTBHS ¢ palliOHATBHBIMH 1
YHCIaMH
3 Apudmerndeckue IeHCTBHS ¢ palliOHATBHBIMH 1
YHCIaMH
4 Apudmerndeckue 1eHCTBUS ¢ pallMOHATbHBIMU 1
YHCIaMU
5 Apudmerndeckne IEHCTBHS ¢ palliOHATBHBIMH 1
YHCIaMH
6 Apudmerndeckne ISHCTBHS ¢ palliOHATBHBIMH 1
YHCIaMH
7 CpaBHeHue, ynops10uMBaHie PalliOHATbHbIX 1
qrcen
8 CpaBHeHUe, YIIOpSII0YMBAHUE PALMOHATBHBIX 1
qrcen
9 CpaBHeHue, ynops10uyMBaHUe PallMOHAIbHBIX 1
qrcen
10 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM 1
11 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1
12 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
13 CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
14 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
15 Pemenne ocHOBHBIX 3a/1a4 HA APOOH, MPOIIEHTHI 1
U3 peajbHOUN MPAaKTUKN
16 Pemenne ocCHOBHBIX 3a/1a4 Ha JPOOH, MIPOLICHTHI 1




U3 peajbHOU NPAaKTUKU

Pemenre oCHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI

17 U3 peanbHOM NPaKTUKH

18 Pemienne ocHOBHBIX 3a/1a4 HA APOOU, MPOIIEHTHI
U3 peajbHOU MPAKTUKU

19 [Ipu3HaKK JeTUMOCTH, Pa3JIOKEHUS Ha
MHOXHTEIH HATYPaJIbHBIX YHCEI

20 [Tpu3Haku AeTMMOCTH, Pa3JI0KEHHS Ha
MHOXHTEIN HAaTYPaJIbHbIX YHCEI

21 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
IPOTIOPIHOHATIBHOCTH

29 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas
IPOTIOPIUOHATIBHOCTH

93 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas
IPONOPLHUOHATIBHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
POTIOPIMOHATIBHOCTH

o5 KonrtponbHas pabora no reme "ParyionanbHble
yucna"

26 byKkBEeHHBIE BBIpa)KEHUS

97 [lepemennsie. [lomycTuMBbIe 3HAUCHUS
NepEMEHHBIX

28 Dopmyisl

29 DopmyITsl
[IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHUH,

30 packpeITHE CKOOOK U PUBEACHUE MTOA0OHBIX
clIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAXKECHUH,

31 pacKpeITHE CKOOOK U MPUBEAECHUE MOA00HBIX

cjraracMbIxX




[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,

32 packpsiTHE CKOOOK U NPUBEICHUE MOJOO0HBIX 1
cllaraeMbIxX
[IpeoOpa3zoBanre OYKBEHHBIX BHIPAKCHHM,

33 packpsiTHE CKOOOK U IPUBECHUE MTOJOOHBIX 1
cllaraeMbIxX

34 CBOIICTBa CTETNICHU C HATYPaJIbHBIM ITOKa3aTEIeM 1

35 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

36 CBOICTBA CTETNICHU C HATYPAJIbHBIM ITOKa3aTEIeM 1

37 MHoOTro4IeHBI 1

38 MHorousneHbl 1

39 CrnoxeHune, BBIYUTAaHHE, YMHOKCHHE 1
MHOTOYJICHOB

40 CrnoxeHune, BBIYUTAaHHE, YMHOKCHHE 1
MHOTOYJICHOB

41 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE 1
MHOT'OYJICHOB

42 CrnoxeHne, BBIYUTAaHUE, YMHOKCHHE 1
MHOTOYJICHOB

43 DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1

44 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS 1

45 DopMyJIIbl COKPAILIEHHOTO YMHOKEHUS 1

46 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS 1

47 DopMyIbl COKPAIEHHOTO YMHOXEHUS 1

48 Pa3znoxxeHne MHOrOUJIEHOB HA MHOKUTENHU 1

49 PaznoxeHnne MHOTOUYJIEHOB Ha MHOKHTEIHN 1

50 Pa3znoxxeHre MHOrOUJIEHOB HA MHOKUTENN 1

51 Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTEITH 1

52 KonTtponbHas padora o Teme "Anredpanueckue 1




BBIpaXKECHUS"

YpaBHeHue, npaBuiia npeoOpazoBaHus

>3 YPaBHEHMsI, PABHOCUIIbHOCTb YPaBHEHUH 1

54 JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOM, 1
peleHe TMHEHHBIX YpaBHEHHHA

55 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON, 1
peleHe TMHEHHBIX YpaBHEHHHA

56 JIvuHeitHoe ypaBHEHHUE C OJTHOM ITIEPEMEHHOM, 1
pelIeHne JTUHEHHBIX YpaBHEHUN

S7 Pemenue 3a1a4 ¢ momMolp0 ypaBHEHU I 1

58 Pemenue 3a1a4 ¢ oMol ypaBHEHUH 1

59 Pemienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHUI 1

60 Pemenue 3a1a4 ¢ oMol ypaBHEHUH 1

61 JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U 1
ero rpaguk

62 JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU U 1
ero rpaguk

63 Cucrema AByX JMHEHHBIX YpaBHEHHH ¢ ABYMs 1
HepEeMEHHbIMU

64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH ¢ ABYMS 1
HepEeMEHHbIMU

65 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH ¢ ABYMS 1
NIepEeMEHHBIMH

66 Cucrema AByX JMHEHHBIX YpaBHEHHH ¢ ABYMs 1
NepEeMEHHBIMU

67 Pemenune cucrem ypaBHEHHIA 1

68 Pemenue cucrem ypaBHEHUI 1

69 Pemenne cucrem ypaBHEHHIA 1

70 Pemenne cucrem ypaBHEHHIA 1




71 Pewienue cucreMm ypaBHEHUN 1

79 KoHntposbhas padota nmo teme "JIuHeiHbIe 1
ypaBHEHUS"

73 KoopaunaTa Touku Ha mpsMoit

74 YuciioBbIe TPOMEKYTKH

75 UucnoBble TPOMEXYTKU

76 Paccrosinue Mue>1<z[y I[BE’M}I TOYKaMU 1
KOOPJAMHATHOM MPsIMOI

77 Paccrosinue Mf)Kﬂy I[BE’M}I TOYKaMU 1
KOOPJAMHATHOM MpsIMOi

78 [IpsimoyronpHast cucTeMa KOOpIMHAT Ha 1
TUIOCKOCTH

79 [TpsMoyronbHas cucreMa KOOpJHHAT Ha 1
TUIOCKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyTIaMu 1

81 [Ipumeps! rpadukoB, 3axaHHBIX GopMymamMu 1

82 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMH 1

83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMymamu 1

84 Yrenue rpauKoB peasbHbIX 3aBUCUMOCTEH 1

85 Urenue rpauKkoB peaibHbIX 3aBUCHUMOCTEN 1

86 [TousiTue QyHKIMM 1

87 I'padux pynkumu 1

88 CgoiicTBa (pyHKIMH 1

89 CgoiicTBa (yHKIHH 1

90 Jlunelinas QpyHKIUSA 1

91 Jlunelinas GyHKIUSA 1

92 [TocTpoenne rpaduka TUHEHHOW QYHKITHH 1

93 [Toctpoenue rpaduka TuHeHHON QyHKIMH 1

94 I'paduk pynkuuu y =|x| 1




95 I'padux pynkuuum y =[x| 1

96 KoHnTtposbhas padota mo teme "KoopauHaTer u 1
rpaduku. OyHKIIR"

97 IToBTOpEHME OCHOBHBIX MOHATHUN U METOJIOB 1
Kypca 7 Kiacca, 0000IeHIe 3HAHHIMA

98 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
Kypca 7 Kiacca, 0000IeHIe 3HAHHA

99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1
Kypca 7 kiacca, 000011eHIe 3HaHUI

100 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1
Kypca 7 Kitacca, 0000IeHIE 3HAHHIA

101 HroroBast KoHTpoIbHAs paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B 1
Kypca 7 kiacca, 00001ieHre 3HaH i

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bce
ro

KonTpoa
bHbIE
padoTshI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

KBagparsslii KOpeHb U3 yucia

[TonsiTre 06 MppaLlMOHATIEHOM YHUCIIE

JecsTuunble MpUOIMKEHNUS HPPALMOHAIBHBIX YHCET

ILCCHTI/I‘IHHG HpI/I6JII/I)KeHI/IH HppaniOHaJIbHbIX YHUCECJI

JlelicTBUTENBHBIC YMCTIA
CpaBHEHME NEUCTBUTENBHBIX YHCEIT

CpaBHeHHE TEUCTBUTEIBHBIX YUCEI

© 0O N O Ok WwN -

Apudmerndeckuii KBaJpaTHBIH KOPECHb

YpaBHeHHE BUIa X2 = a

=
= O

CaoiicTBa apu(MeTnyecKux KBaJApaTHBIX KOpHEH

CoiicTBa apuMeTHUECKUX KBaIPAaTHBIX KOpPHEH

R R el =l e R = N SN S

12

13

14

[Ipeo6pa3oBaHne YKCIOBBIX BBIPAXKEHUH, COJIEPIKAILINX
KBaJpaTHbIE KOPHU

[TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COIEPKAIIUX
KBaJpaTHbIE KOPHU
[Ipeo6pa3oBaHue YHCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX
KBaJpaTHbIE KOPHU

[EEN

15

16

[IpeoOpa3zoBaHre YHCIOBBIX BRIPAXKEHUN, COEPKAIINX
KBaJpaTHbIE KOPHU

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM

17

CranmapTHas 3anuch yncia. Pazmepsl 00beKTOB




OKpY’KaroIlero Myupa (0T 3J1€MEHTApHBIX YaCTHI] J10
KOCMHMYECKHX 0OBEKTOB), AJIUTEILHOCTh IPOLIECCOB B
OKpYXKaroIleM MUpe

18 CBolicTBa CTENEHH C LEJIBIM [10Ka3aTeNEM 1
19 CBOMCTBA CTEIEHH C LIEIBIM II0Ka3aTEIEM 1
20 CBoiicTBa CTETIEHU C LENIBIM MTOKa3aTeIeM 1
21 CBOMCTBA CTEIEHH C LIEIBIM II0Ka3aTEIEM 1
22 CBolicTBa CTENEHH C LEJIBIM [10Ka3aTeNEM 1
23 KBaapartHpiii TpEXuieH 1
24 KBanpaThslii TpéxunieH 1
25 PasnoxeHne kBagpaTHOTO TPEXUWICHA HA MHOXHUTEIH 1
26 Paznoxxenne kBagpaTHOTO TPEXUWIEHA HA MHOKHUTEIH 1
97 KonTtponsHast padora no Temam "KBanparHsie KOpHU. 1
Crenenu. KBagpatHslii Tpexuiien"
28 Anrebpanueckas 1poOb 1
29 JlormycTrMble 3HAYCHHS TIEPEMEHHBIX, BXOJISAIINX B 1
anredpanvyeckue BhIpaKeHUS
30 JlonycTrMble 3HaYeHHSI IEPEMEHHBIX, BXOIAIINX B 1
anredpanvdeckue BhIPaKEeHUS
31 OcHOBHOE CBOWCTBO anredbpanyeckoit Apoou 1
32 Coxkparienue apodeit 1
33 Coxkparienue apobeit 1
34 Coxkparienne apodeit 1
35 CrnosxeHue, BBIMUTaHUE, YMHOKCHUE U JICTICHHE 1
anreOpandyeckux aApooeit
36 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE U JICTICHHE 1

anredpandeckux apooeit




CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUEC U NCIICHUC

37 . 1
anreOpanvecKux apooei

38 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U JICTICHUE 1
anreOpandecKkux aApooeit

39 [IpeoOpa3zoBanue BbIpaX)eHHI, ComepIKaLUX 1
anredpanveckue Jpoou

40 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIIX 1
anredpanveckue Apoou

41 [IpeobpazoBanne BEIpAKEHHIA, COACPIKALIX 1
anreOpandeckue Apoou

42 KoHTtposbHas pabdota o teme "Anredpanyeckas 1poosp" 1

43 KBagpaTHoe ypaBHEHUE 1

44 Henonnoe kBagpaTHOE ypaBHEHUE 1

45 Hemnonnoe kBagpaTHOE ypaBHEHUE 1

46 dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHS 1

47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1

48 ®opmyina KOpHEH KBaIpaTHOTO YpaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemienne ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM 1

52 Pemenne ypaBHeHUH, CBOASIIMXCA K KBAaIPaTHBIM 1

53 [Tpocreiimme 1poOHO-pallMOHAIbHbBIE YPaBHEHUS 1

54 [Tpocreiimue ApoOHO-palMOHAbHBIE YPaBHEHUS 1

55 Pemenne ’EGKCTOBBIX 3aj1a4 C MOMOIIBIO KBaIPATHBIX 1
ypaBHEHUIA

56 Pemenne TeKCTOBBIX 3a/1a9 C IIOMOIIBIO KBAIPATHBIX 1

ypaBHEHUU




o7 KonTtponsHas padora no teme "KBanparusie ypaBHeHHS"

58 JIuneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU, €T0
rpaduK, IpUMEpHl PEUICHUS YPaBHEHUHN B IIEIIBIX YHCIaxX

59 JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMU, €T0
rpaduk, IpUMeEpHl PELICHNs YPAaBHEHUH B LIEJbIX YHCIaX

60 JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, €T0
rpaduK, IpUMEpHl PEUICHUS YPaBHEHUHN B IIEIIBIX YHCIaxX

61 Pemienue cucrtem AByX JTUHEHHBIX YPABHEHUUN C IBYMsI
NIEPEMEHHBIMU

62 Pemenue cucrem IByX JIMHEHHBIX YPAaBHEHUM C ABYMsI
IIEPEMEHHBIMU

63 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JIBYMS
NIEPEMEHHBIMU

64 [Tpumeps! pelIeHns: CUCTEM HEITMHENHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

65 [Tprmeps! peleHns: CUCTEM HETMHENHBIX YPAaBHEHHUH C
JBYMsI IEpEMEHHBIMU
I'padmueckas uHTEpIIpeTals ypaBHEHUS C IByMS

66 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS
NePEMEHHBIMU
I'paduueckas uHTEpIIpETALMs] YPABHEHUS C IBYMS

67 NEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS
NePEMEHHBIMU

68 Pelienne TeKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM
yYpaBHEHUN

69 PemreHne TeKCTOBBIX 3a/1a4 C MOMOIIBK CUCTEM
YpaBHEHUU

70 PemreHne TeKCTOBBIX 3a/1a4 C MOMOIIBK CUCTEM




ypaBHEHU I

71 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHCTBO ¢ 0/THO TepeMEHHON

74 JIvHeitHbIe HepaBEeHCTBA ¢ OJHOM NIEPEMEHHOMN U UX 1
peleHue

75 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX 1
pelieHne

76 JIvHeitHbIe HepaBEHCTBA ¢ OJHOM EPEMEHHOMN U UX 1
peleHue

77 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U 1
UX pelIeHHe

78 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U 1
UX pelleHue

79 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHON U 1
UX pelIeHne

80 N300pakeHue peleHns JMHEHHOr0 HepaBeHCTBA U X 1
CHUCTEM Ha YHUCIIOBOU IIPSAMOM

81 N306paxkenue perieHns TMHEHHOTO HEPABEHCTBA U UX 1
CHCTEM Ha YHMCIIOBOM IIPSAMOM

82 Konrtponsnas padora no remam "HepaBeHcTBa. Cuctembl 1
ypaBHeHHH"

83 [NonsTne pyHKINN 1

84 O6unacTp onpeaeneHuss 1 MHOXKECTBO 3HaYeHUH (pyHKINUU 1

85 CriocoOb! 3a1aHus PYHKIUI 1

86 ['padux pyHKINN 1

87 CoiicTBa (hyHKIINHU, UX OTOOpakeHUE HA rpaduKe 1




88 Urenue u nocTpoeHue rpagukoB QyHKITHIA 1

89 [Tpumeps! rpaukoB GYHKLUH, OTPAXKAIOLINX pealIbHbIE 1
IPOIIECCHI

90 OyHKIMY, ONHUCHIBAIOIIUE MIPSIMYIO U 0OpaTHYIO 1
IPONOPLHUOHAIIBHBIE 3aBUCUMOCTH, X Tpa(uKH

91 lunep6ona 1

92 ['unepOoma 1

93 I'padux pynkuum y = x> 1

94 I'paduk pynkuuu y = x? 1

95 Oyuknwn Yy =X2, y :uX3, y =YX, y=[x|; Fpil(bI/IIIeCKOG 1
pelleHre ypaBHEHUH U CUCTEM ypaBHEHUH

96 Oyukwn Yy =X2, Y :UX3, y =YX, y=[x|; rpiubnqecxoe 1
pelIeHne ypaBHEHH U CUCTEM YpaBHEHHHA

97 [ToBTOpEHNE OCHOBHBIX MTOHATUH U METOOB KypcoB 7 U 8 1
KJ1accoB, 0000IIeHe 3HaHUH

98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypcoB 7 U 8 1
KJ1accoB, 0000IIeHEe 3HAaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypcoB 7 U 8 1
KJaccoB, 000011IeHIe 3HAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB KypcoB 7 U 8 1
KJ1accoB, 0000IIeHEe 3HAHUH

101 Hroroas xoHTpoabHas pabora 1

102 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KYpcoB 7 1 8 1

KJ1accoB, 0000IIeHe 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

KoJymuecTBo yacos Jar
No pakr a
Tema ypoka KoHTpoJibHBIE  HYeCKH u3y
n/n Bcero
padoThI e YeH
padorsl  HA
1 PannonanpHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U 1
OECKOHEUHBIE IECATHYHBIC IPOOH
5 MHO0X€eCTBO IEHCTBUTENBHBIX YUCEI; JCHCTBUTEIbHBIC YHCIIA 1
KaK OECKOHEYHBIE AECATUYHBIC IPOOH
B3aumMHO 01HO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM
3 JEHCTBUTENIBHBIX YHCEI U MHOXKECTBOM TOYEK KOOPAMHATHOMN 1
MPAMOM
4 CpaBHEHUE IEHCTBUTEIBHBIX YHCEIN, apU(PMETHIECKHE 1
JENCTBUSA C JEHCTBUTEIBHBIMY YUCIIaMU
5) [IpubnuxEéHHOE 3HaUeHNE BEIUYNHBI, TOYHOCTH MPUOIINKEHUS 1
6 Oxpyrienue yncen 1
7 OKpyTIeHHE Ynce 1
8 ITpukuaka v oLeHKa pe3yIbTaTOB BEIYACICHUM 1
9 [Ipukuaka u OLleHKa pe3yJbTaTOB BEIYMCICHUN 1
10 JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASAILMXCS K 1
JIMHEUHBIM
11 JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOSIINUXCS K 1
JIMHEWHBIM
12 KBagparHoe ypaBHeHue. Pemenre ypaBHeHNH, CBOIAIIUXCS K 1

KBaApaTHbIM




KBanparHoe ypaBHeHue. PelieHre ypaBHEHUNA, CBOISIIIMXCS K

13 1
KBaJIpaTHBIM

14 bukBanpartHbie ypaBHEHHUs

15 bukBanpaTHbie ypaBHEHUS 1

16 [IpuMeps! penieHus: ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN 1
pa3NoKEHUEM Ha MHOXKHUTEIH

17 [Ipumepsl penieHrst ypaBHEHUM TPEThEl M YETBEPTOM CTEIEHEH 1
pa3I0KEHNUEM Ha MHOXKUTEIH

18 Pemenne npoOGHO-paIlOHAIEHBIX YpaBHEHHHA 1

19 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN 1

20 Pemrenne TeKCTOBBIX 3aJ1a4 aIreOpandecKUM METOJI0M 1

21 Pemenme TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM 1

22 Pemrenne TeKCTOBBIX 3aJ1a4 aIreOpandecKUM METOJI0M 1

93 KonTpomapHas padota o Teme "YpaBHEHHUS C OJTHOM 1
nepemMeHHomn"

24 VYpaBHeHUeE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk

25 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

26 CucremMa IByX TUHEHHBIX YpaBHEHHI ¢ IBYMsI IEPEMEHHBIMU U 1
€€ pellIeHne

97 Cucrema IByX TUHEHHBIX YpaBHEHH ¢ IBYyMsI IEPEMEHHBIMU U 1
€€ pelIeHue

28 CucremMa JIByX JJUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U 1
e€ peuieHue

29 CucremMa IByX TUHEHHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMU U 1
€€ pellIeHue

30 Pemienue cucrem ABYX ypaBHEHH, OJTHO U3 KOTOPBIX 1

JIMHENHOE, a IPYyroe — BTOPOU CTEIEHU




Pewenne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX

31 JIMHENHOE, a IPyroe — BTOPOH CTEIEHU L

39 Pewenne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX 1
JUHENHOE, a Ipyroe — BTOPOU cTEeNeHn

33 Pemienue cucteM AByX ypaBHEHH, OJTHO U3 KOTOPBIX 1
JIMHENHOE, a IPyroe — BTOPOH CTEIEHU

34 I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS 1
HEpPEMEHHBIMU

35 Pemienne TekcTOBBIX 3a/1a4 areOpanyecKiuM crocodom 1

36 Pemrenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIiocoOoM 1

37 KonTtponpsnas padora no teme "Crucremsl ypaBHEeHUN" 1

38 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1

39 UmcnaoBble HEPABEHCTBA U UX CBOWCTBA 1

40 JluHeliHble HEpaBEHCTBA C O/IHOM NEPEeMEHHON U UX pellieHue 1

41 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PELICHUE 1

42 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELLIECHUE 1

43 CucreMbl TUHEIHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX 1
pelieHue

44 CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM NepeMEeHHON U UX 1
pelieHue

45 CucTteMbl TUHEWHBIX HEPABEHCTB C OJIHOM MEepeMEeHHON U UX 1
pelieHne

46 KBagpaTHbIe HEPABEHCTBA U UX PELIECHUE 1

47 KBanpaTHble HEpaBEHCTBA U MX PELLIEHUE 1

48 KBagpaTHbIe HEPABEHCTBA U UX PEILIEHUE 1

49 KBaznpaTHble HEpaBEHCTBA U MX PELLIEHUE 1

50 KBaapaTHbIe HEPABEHCTBA U UX PELIECHUE 1




I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U CUCTEM

>1 HEPABEHCTB C IByMs [IEPEMEHHBIMU 1

59 I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIByMS IEPEMEHHBIMU

53 KoHntpoinbHas padora o teme "HepaBencrsa" 1

54 KBanparnunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa 1

55 KBaaparnunas pynkmnus, e€ rpaduk u CBOMCTBA 1

56 KBanparnunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa 1

57 [Tapabosna, KoOpAUHATHI BEPIIUHBI TapaboJibl, 0OCb CUMMETPUN 1
napaboJIbI

58 [Tapabosna, KoOpaAMHATHI BEPIIUHBI TapaboJibl, 0OCb CUMMETPUN 1
napaboJIbI

59 [Tapabouia, K0OOpAMHATHI BEPUIMHBI TAPaOOJIbl, OCb CHMMETPUU 1
napaboJIbl

60 [Tapabosna, KoOpAMHATHI BEPIIMHBI TapaboJibl, 0OCb CUMMETPUU 1
napaboIbl

61 [Tapabosna, KoOpAUHATHI BEPIIUHBI TapaboJibl, 0Cb CUMMETPUN 1
napaboIbl

62 [TapaGoia, KOOpAMHATHI BEPUIMHBI TAPa0OOIIbl, OCb CHMMETPUU 1
napaboJIbI

63 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1
y=[x]

64 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1
y=[x]

65 I'paduku dynaxmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=[x]

66 I'paduxm Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1




y=[X]|

[paduku pyukimit: y = kx, y = kx + b, y=k/x, y=x3, y=vXx,

67
y=Ix]

68 I'paduku bynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx,
y=[x]

69 KonTponpHas padora o teme "OyHkimn"

70 [ToHsiTHE YMCIIOBOM 1TOCIIENOBATEIBHOCTH

71 3agaHue NoCIeJ0BaTEIbHOCTH PEKYPPEHTHOM (HOopMyIIoi 1
dbopMyIoii N-To YIeHa

72 Apudmerndeckas 1 TeoOMeTpUIECKas MPOTPECCUH

73 Apudmerndeckas 1 TeoOMeTpUIECKas MPOTPECCUHU

74 @opmyIiel N-To wieHa apu(pMETHIECKON U TeOMETPHYECKON
IIPOrPeCcCUil, CyMMbI IIEPBBIX N WIEHOB

75 @dopmyIibl N-To wieHa apupMeTHIEeCKO U reoMeTpuYecKon
IIPOrPeCcCUil, CyMMBI IIEPBBIX N WICHOB

76 ®opMmysbl N-TO YIeHa apuPMETHUECKON 1 T€OMETPHUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB

7 ®opMmysbl N-TO YieHa apuPMETHUECKON 1 T€OMETPHUIECKON
IPOrPeccuii, CyMMBbI IIEPBBIX N YWIEHOB

78 @®opmyIibl N-To iieHa apu(pMeTHIECKON U TeoMeTpuYeCcKOn
IIPOrPECCUil, CyMMBI IIEPBBIX N WIEHOB

79 N306paxkenue uieHoB apuPpMETHUECKON 1 T€OMETPUUECKON
IIPOTPECCUM TOYKAMH Ha KOOPAVMHATHOW IJIOCKOCTH

80 N3o06paxeHne wieHOB apu(PMETUYECKON U TeOMEeTpUUIECKOI
IIPOTPECCUI TOUYKAMH Ha KOOPAVMHATHOW IJIOCKOCTH

81 JInHEeNHBIN U SKCIIOHEHIIUAJIBHBIA POCT

82 CnoXHBIE TPOLIEHTHI




83

CrnoxHbI€ IPOLIEHTHI

84

85

KoHnTtposbHas padorta mo teme "HucinoBbie
[10CJIEI0BATENBHOCTH "

[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH. 3aIUCh,

CpaBHEHHUE, ACUCTBUS C ACHCTBUTEIbHBIMU YHCIAMH, YUCIOBAs
npsimast

86

[ToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3allvs 3HAHUH.
[IporeHThI, OTHOIICHHSI, TIPOITOPIIUU

87

88

[ToBTOpeHUe, 0600IICHNE ¥ CHCTEMAaTH3aINs 3HAHU.
Oxkpyrienne, npuOIMKeHNe, OleHKA

[ToBTOpEHME, 0000IICHNE U CUCTEMaTH3aIlKs 3HaHU. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHISCKUM CITOCOOOM

89

[ToBTOpenue, 0000IIEeHNE U cUCTeMaTH3aKs 3HaHui. Pemenue
TEKCTOBBIX 33714 apU(PMETHIECKIM CIIOCOOOM

90

91

92

[ToBTOpenue, 0000IIEeHNE U cUcTeMaTH3aMs 3HaHui. Pemenne
TEKCTOBBIX 3a]]a4 apuPMETUUECKUM CIIOCOOOM

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
[TpeoOpazoBanue anreOpanvdeckux BhIPAXKEHHH, TOMYCTHMbIE
3HaUCHUs

[ToBTOpenue, 06o0IIEHNE U cCUCTEMAaTH3aIUsl 3SHAHH .

Hpe06pa30BaHHe aJ'IFe6paI/I‘leCKI/IX BLIpa)KeHHfI, AOITYCTUMBIC
3HA4YCHUA

93

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3aITUs 3HAHHI.
[IpeoOpazoBanne anredbpandecKnx BHIPAKEHHH, TOTTyCTUMBIC
3HAYCHUA

94

[ToBTOpeHuUe, 0600IIeHNE U cUCTeMaTH3allvsl 3HAHUH.
[IpeoOpazoBanne anredbpandecKux BHIPAKECHHH, TOTTyCTUMbBIC
3HAUYCHUA




[ToBTOpeHuUe, 0600IIEHNE U CHCTEMAaTU3allUs 3HAHUH.

% DyHKIIUU: TOCTPOCHHUE, CBOMCTBA N3yUYEHHBIX (PYHKITUN L

96 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH. 1
@OyHKIUH: TOCTPOCHUE, CBOMCTBA M3yYCHHBIX (DYHKINN

97 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
DyHKIIUU: TOCTPOCHHUE, CBOMCTBA N3yUYEHHBIX (PYHKITUN

08 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIHS 3HAHUH. 1
DyHKIIUU: TOCTPOCHHUE, CBOMCTBA N3yUYEHHBIX (PYHKITUN

99 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
I'paduueckoe perienrne ypaBHEHUN U UX CUCTEM

100 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
['padmyeckoe penieHue ypaBHEHUH U UX CUCTEM

101 Hroroas xonTpoasHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






