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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM K3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuU: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepkaTelbHO-METOIMISCKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C
JpPYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYECHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Aunrebpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conmepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JAIbHEUIIIETO M3yYeHUS] MaTeMaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAalMOHAJIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JMHUY OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHHMIO.



Copeprkanue qBYX anreOpandeckux JIMHUN — « AJreOpanyecKkre BhIPaXeHUs
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUYeCKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUIS TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS], CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprxanre QyHKITMOHATBHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
OOy4YaronMMUCS 3HAaHUN O (YHKIMSIX KaK BaKHEHIeW MaTeMaTHYECKON MOJENH
JUIsL OTIMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHUS:
«Uucna © BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha usyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kjacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieINi0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATne panMoOHaNbHOrO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEAeNieHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud 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 BBIPAXEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C 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. UncnoBble IPOMEXKYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca 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|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUsT UppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHusl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTals YpaBHEHUN C ABYMsI IEPEMEHHBIMH M CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dbynxkumm. YUrenwe cBoicTB dyHKkumu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



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

9 KJIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MIPSMOI.

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. [[puknuaka u orieHKka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PelieHne cucTeM JByX YPaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IMEpEeMEHHOU. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHH MapadOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

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

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUN Ul pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K U3MEHAKIMMCH YCJOBUAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA 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, TOHATUN, OTHOIIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHNUs] ~ MOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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



BBISIBJISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 penieHus ydyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0000ILIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GopMy TMpeAcCTaBiIeHUS HHPOpMAlMM M WLUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEIOKESHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
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, pachpeneisiTb BUIbI padoOT, JAOrOBapUBAThHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPIAUHUPOBATH CBOU JIEHCTBUS C APYTUMU WIEHAMU KOMaHIbl,
OLIEHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTAaBJIATH IJIaH, aITOPUTM PEIICHUs 3a/lauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOaMH  CaMOIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yabTaTa peleHus MaTeMaTHYECKOM 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 ACATEIBHOCTU IMMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAXKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh Yncaa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh anredpanyecKkyr0 TEPMHUHOJIOTHIO 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 CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIHUPOBKU  ClAaraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHI.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
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 IEPEMEHHBIMMU.

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

PemaTe cucteMbl 1ByX JIMHEHHBIX YPaBHEHUH € IByMs IEPEMEHHBIMHU, 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, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

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

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii coco0 MpeACTaBICHUS U aHaiu3a WH(OpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcronb30BaTh HadaJIbHbIE IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HUCIOJB3YsS MPH HEOOXOIWMOCTH KaJbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [0Ka3aTeJeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

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

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHUMU C ABYMS TIEPEMEHHBIMH.

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

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaThb
rpa@uyuecKkyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENC/IITh 3HA4eHHE (YHKIMH IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 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 PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATBHBIMH 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

Pemate nuHENHBIE U KBaJpaTHBIC YPAaBHEHHUs, YPABHECHUS, CBOASAIINAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

Pemate TekcTOBBIE 3a7auM ainreOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CHUCTEMA YPABHEHUU PELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

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

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3piBaTh CXeMaTHYECKU

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

Crpouth U HM300paxaTh CXEeMaTHYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

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

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln 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 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 Yucia u BeIUKCIICHU. PalinoHalibHbIE o5 1 bubmuorexa [JOK
qyyciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJrCOpaNeCKNE BEIPAKCHHA 27 2 https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bubnnoreka IIOK
4 Koopanwatst u rpaguici. Gyniiuin 24 . https://m.edso0.ru/7f415b90
bubmmoteka [IOK
> TosToperne i 06obmerne 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7
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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 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1ebIM 7 bubnuorexa [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
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 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 PyHKuuH. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o DyHKuyH. THCIOBHIE QyHKLHH 9 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 5



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 bubmuorexka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnunoreka [JOK
OJHOU MepeMEeHHOM 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
bu6mmoreka [IOK
° Dynxuun 16 1 https://m.eds00.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.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6



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

7 KIIACC
KonnuecTBo yacos
Ne /it Tema ypoxka
Bcero KoHTponbHbIE paOboThI
1 [loBTopenue. [eiicTBus ¢ OTpULIATETHLHBIMH YHCIAMHI 1
2 IToBTOpenwue. JlericTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMHL. 1
3 [ToBTOpenwue. JlelicTBuUS C NECATHIHBIMA APOOSIMHU. 1
4 [ToBTOpenue. BripaxkeHus co ckoOkaMu. 1
IToBTOpenue. HaxoxxaeHue 9acTy 4nuciaa U 9ucia 1o ero
5 YaCTH. 1
[MoBropenue. Pemienre OCHOBHBIX 3a/1a4 Ha IpooH,
6 MPOLEHTHI U3 PEATbHON MPAKTUKHU 1
IMosropenue. PerieHne OCHOBHBIX 3a7a4 Ha ApoOH,
7 MIPOLEHTHI U3 PEAIbHOU IPAKTUKHU 1
Pemenne ocCHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI U3
8 peanbHON NMPAKTUKHU 1
Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3
9 peanbHOi MPaKTHKK 1
10 BxonHoi KOHTpOJIB 1
11 ToxnecTsa. 1




ToxnectBa. ToxxaecTBEHHbIE TPEOOPA30BAHMUS

12 BBIPAKECHUN 1
ToxmectBa. ToxknecTBEeHHBIEC TPe0OpPa30BaHUS
13 BBIPAKEHUN 1
VYpaBHeHue u ero KopHU. JIMHEHHOE ypaBHEHHE C OJTHOM
14 MEPEMEHHOU 1
Jluneiinoe ypaBHeHuUE ¢ 0HO nepeMeHHoil. CBolcTBa
15 KOpHEH JINHEWHOTO ypaBHEHUS. 1
VYpaBHeHue, mpaBuiia Ipeodpa3oBaHus ypaBHEHUS,
16 PaBHOCWJIBHOCTb YPaBHEHUU 1
17 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, 1
peneHue JIMHENHBIX YPaBHEHUN
18 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, 1
pelIcHUE JIMHEWHBIX YPaBHEHUI
19 Pemenue 3a1a4 ¢ mTOMOIIBIO YpaBHEHUH 1
20 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, 1
peLIeHNE JINHENHBIX YPAaBHEHUN
YpaBHeHHE U ero KOpHU. JIMHEITHOE ypaBHEHUE C OJHOU
21 HepeMEHHOM 1
22 Pemienne 3agau ¢ noMoOIIbIO YPaBHEHH I 1
23 Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
24 Pemienne 3aga4d ¢ noMoOIIbIO YPaBHEHH I 1
25 Pemenue 3amayu ¢ moMONIpI0 ypaBHEHUN 1
26 Kontponbnas pabota no teme «JInHelHbIe ypaBHEHUSD 1




[onsatne ¢GyHKIUH

27

o8 Brruucnenue 3HaueHuit QyHKIUYU Mo Gpopmyie

29 3ananue QpyHKIUHU IO hopMyIIe.

30 I'paduk pyHKITHT

31 3ananue rpaduka GyHkimu Gopmynoi.

32 IIoHsATHE IPsIMOM NPONOPLUOHATIBHOCTH .

33 [IpsimMas mpomopIMOHATEHOCTE U €€ TpaduK

34 [MousTre nuHEHHON GyHKINT

35 Jluneiinas GyHKIMS 1 ee TpaduK
CamocTosiTenbHas pabora 1o teme «JInHeiHbIe

36 GbyHKIUN

37 KonTponbHas pabora 1o teme «DyHKIHI»

38 Omnpe/eneHre CTENeHN ¢ HATyPaJbHBIM TTOKa3aTeleM

39 YMHOXEHUE CTENEeHEN

40 YMHOXEHUE U JIETICHUE CTEIICHEN

41 Bo3sBenenue B cTeneHb NpoOU3BEICHUS

42 Bo3Benenue B cTeneHs NPOU3BEICHUS U CTEIICHU

43

OHOYJICH U €T0 CTAaHIAPTHBIN BH]T




Cro)XKeHHE ¥ BEIYUTAHUC OJHOYJICHOB

44
45 YMHOKEHHE OTHOUYJICHOB
46 Bo3sBenenue ogHOWIEHA B CTENICHD
KonTponbHas pabora 1o teme «CTeneHs ¢ HaTypalbHBIM
47 ToKa3arenaemM
48 MHOrousieH 1 ero cTaHAapTHBIN BU
49 CrnosxeHrue MHOTOUYJICHOB
50 CroskeHne U BEIYUTaHHE MHOTOWICHOB
51 YMHOXEHUE OJHOWICHA Ha MHOTOUICH
52 YMHOXEHUE OHOWIIEHa Ha MHOTOWIEH. Pemenue 3amay.
YMHOKEHHE 0IHOUJIeHa HAa MHOTOWIeH. JlenMocTh
33 BBIPQXCHHIA HA YHCIIO
54 Brinecenne o0I[ero MHOXKHUTEINS 32 CKOOKH
PasnoxeHne MHOTOUJIeHa HA MHOXKHUTENH. BhiHECeHUe
35 00111er0 MHOKHUTETIS 38 CKOOKH
56 Brinecenue o011ero MHOKHUTENS 38 CKOOKH
57 YMHOXeHne MHOTOYJIEHAa Ha MHOTOYJIEH
58 YMHOKXEHHE MHOTOWJIEHa HA MHOTO4JICH
59 YMHOKEHHE MHOTOWIeHa Ha MHOTOWIeH. [IpuBeneHue




MHOT'OYJICHOB K CTAHAAPTHOMY BUOY

YMHOkKE€HHE MHOTO4JICcHa HA MHOTOWICH

60
61 Crioco0 rpyImupoBKH
PaznoxeHnne MHOrowieHa Ha MHOXKHUTENH CIIOCOO0M
62 TPYNITUPOBKU
63 CamocTosiTenpHas padbora Teme « MHOTOUICHBD
64 KontponbHas pabota 1o Teme « MHOTOUJICHBI»
Bossenenue B kBagpaT CyMMBI M pa3HOCTHU JABYX
65 BBIPKECHHI
66 BoszBenenue B kKyO CyMMBI B Pa3HOCTH JIBYX BBIPAXKCHUH
67 Pa3znoxenue Ha MHOXUTENH
PasnoxeHne Ha MHOXXUTENH € TTOMOLIBIO (hOpMYIT
68 KBaJpaTa CyMMBI
PasnoxeHne Ha MHOXKUTENH € TIOMOIIBIO (hOpMyIT
69 KBaJpaTa CyMMBI U KBaJpaTta pa3HOCTH
70 YMHOXEHUE pa3HOCTU ABYX BBIPAKEHUI HA UX CyMMY
YMHOXEHUE pa3HOCTU ABYX BBIPAKEHUN HA UX CyMMY
71 Pa3nocTs kBagpaToB
72 Pasnoxxenne pa3HOCTH KBaJIpaTOB HA MHOKUTEIN

73

Paznoxenue Pa3HOCTH KBaApPaTOB HA MHOXHUTCIIU




PaznoxxeHne Ha MHOXXUTEIH CYMMBI

74
75 PaznoxeHne Ha MHOKUTEIM CYMMBI 1 pa3HOCTH KyOOB
Iensle BeIpaskeHus. [IpeacraBieHne NENOTO BBIPAKEHNS B
76 BUJIE MHOTOWJIEHA
[IpumMeHeHne pa3nUYHBIX CIIOCOOOB Pa3IOKEHHS Ha
7 MHOKUTEIN
[TpuMeHeHue pa3IuvHbIX ClIOCOO0B Pa3IOKEHHS Ha
/8 MHOKUTENIH. DOPMYIIBL.
KonTponpaas padora o teme «DopMyIbl COKpaeHHOTO
79 YMHOXEHHS»
80 JInHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU
I'padux nuHEHHOTO YpaBHEHHS C IByMS IEPEMEHHBIMHU.
81 ANTOpUTM MOCTPOEHHUS TpaduKa
82 I'paduk TrHEHHOTO ypaBHEHHUS C JBYMSI IEPEMEHHBIMH.
CucreMsbl TMHEWHBIX YpaBHEHUI MeToab! perieHns
83 CHCTEM JIMHEMHBIX YpaBHEHUH
Crioco6 1o/iIcTaHOBKH. ANITOPUTM PEIICHUS] CUCTEMBI JIBYX
84 JMHEWHBIX YpaBHEHUH C ABYMS IIEpEMEHHBIMU
85 Cnoco6 moacTaHOBKH
Crioco0 ciiokeHus. ANITOPUTM PEIICHUS] CUCTEMBI JBYX
86

JMHEHHBIX YPaBHEHUH ¢ IByMs IEpEMEHHBIMHU




PaBHOCUIIBHOCTH CUCTEM JTUHEHHBIX ypaBHeHI/Iﬁ C ABYyMA

87 NEPEMCHHBIMHU.
AJ'IFOpI/ITM peUI€HMA 3aa4 C IIOMOIIBIO COCTABJICHHUA
88 CUCTEM JIBYX JINHEHHBIX YpaBHEHUH ¢ IBYyMs
HCU3BCCTHBIMU.
89 Pewienue 3amay ¢ mOMOIIBIO CUCTEM YpaBHEHUI
90 Peuienue 3a1a4u ¢ mOMOIMIBIO CUCTEM YPaBHEHUM
KonTtponbsHas padora mo temMe «CHCTEMBbI TMHEHHBIX
91 YPAaBHEHUI U UX PELICHUS»
92 IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca
7 xnacca, 00001IeHne 3HAHUI
93 [ToBTOpEHNE OCHOBHBIX MMOHATUIM U METOJOB Kypca
7 xnacca, 00001IeHne 3HAHUHI
94 [ToBTOpEHNE OCHOBHBIX MMOHATUI U METOJOB Kypca
7 xJj1acca, 000011IeHe 3HAHUHI
95 Wrorosas koHTposibHas padota.BITP
96 [ToBTOpEHNE OCHOBHBIX MMOHATUI U METOJOB Kypca
7 Ki1acca, 00001IeHe 3HAHUHI
97 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB Kypca
7 Ki1acca, 00001IeHNe 3HAHUHI
98 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB Kypca
7 xnacca.
99 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca
7 xnacca.
100 [ToBTOpEHHE OCHOBHBIX MMOHATHIA U METOJIOB Kypca




7 Ki1acca, 00001IeHNe 3HAHNHI

HOBTOpeHI/IC OCHOBHBIX ITOHATHH B METOHOB KypcCa

101 1
7 Ki1acca, 00001IeHNe 3HAHNHI
[ToBTOpEHME OCHOBHBIX MMOHATHI U METOJIOB Kypca
102 N 1
7 xJj1acca, 000011eHe 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka
Bcero KonTpoJsbHbie padoThl
KBanpaTHblii KOpeHb U3 YKcia
[TonsiTHEe 00 MppalMOHATILHOM YHCIIE
ECSITUYHBIE TPUOIMKEHIS HPPAIIHOHAIBHBIX
3 1
yucell
eCSITUYHbIE PUOIMIKEHHS HPPALIMOHAIBHBIX
4 1
qrcenl
5) JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUe 1eHCTBUTENbHBIX YHCEI 1
7 BxoaH0i#1 KOHTpOIIB 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apu(MeTnyecKux KBaJApaTHBIX KOpHEH 1
11 CoiicTBa apuMeTHUECKUX KBaIPAaTHBIX KOpPHEH 1
12 [IpeoOpazoBaHre YNCIOBBIX BBIPAKCHHIA, 1
CoJIepKaIX KBaJpaTHbIE KOPHH
13 [IpeobpazoBaHne YNCIOBBIX BBIPAKEHUH, 1
coJiepKalX KBaJpaTHbIE KOPHU
14 [TpeoOpa3oBaHue YUCITOBBIX BEIPAKECHUH, 1
coJiepKalX KBaJpaTHbIE KOPHU
15 [TpeoOpa3oBaHue YUCITOBBIX BEIPAKECHUH, 1
coJIep KaliX KBapaTHbIE KOPHH
16 CreneHs ¢ 1eIbIM [10Ka3aTeIeM
17 CranmapTHas 3anuch yncia. Pazmepsl 00beKTOB




OKpY’KaroIlero Myupa (0T 3JIEMEHTAPHBIX YaCTHUIL 10
KOCMHMYECKHX 00BEKTOB), IVINTEILHOCTh IPOLIECCOB
B OKPYXKarolleM MUpE

18 CBoiiCTBa CTENEHU C IIEJIBIM TTOKa3aTesieM 1

19 CBOMCTBA CTEIEHH C LIEIBIM II0KA3aTEIEM 1

20 CBolicTBa CTETICHH C IIEJIBIM ITOKa3aTelieM 1

21 CBOMCTBA CTEIEHHU C IIENBIM ITOKa3aTeIEM 1

22 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTeIeM 1

23 KBaapatHbiii TpEXusieH 1

24 KBanpaThslii TpéxuneH 1

o5 Paznoxxenue kBapaTHOrO TpEXUICHA HA 1
MHOKUTEITH

26 Paznoxxenue kBagpaTHOTO TpEXUIEHA HA 1
MHO>KUTEH

97 KonTponsHas pabora no temam "KBanpaTtHbie 1
kopHu. Crenenu. KBagpartHelii Tpexuien"

28 Anrebpanueckas 1poob 1

29 JlommycTrMble 3HAYCHHS IEPEMEHHBIX, BXOISAIINX B 1
anredpanvdeckue BhIPaKEHUS

30 JlommycTrMBIe 3HAYCHHS IEPEMEHHBIX, BXOJISAIINX B 1
anredpanvyeckue BhIpaXKEHUS

31 OcHOBHOE CBOMCTBO alireOpandeckon Jpoou 1

32 Coxkparienune apodeit 1

33 Coxkparienue apobeit 1

34 Coxkparienune apodeit 1

35 CrnosxeHue, BBIMUTAHUE, YMHOKCHUE U JICTICHHE 1

anreOpanvecKux apooeit




CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHUEC U NCIICHUC

36 . 1
anreOpanvecKux apooeit

37 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U JICTICHUE 1
anreOpanyeckux Apooeit

38 CrnoxxeHue, BBIUUTaHUE, YMHOKEHHE U JICJICHNE 1
anreOpanvecKux apooei

39 [IpeobpazoBanue BeIpAKEHHIA, COACPIKAIIX 1
anreOpanveckue Apoou

40 [IpeoOpazoBanue BeIpaKEHHA, COACPIKAIIX 1
anreOpandeckue Apoou

41 [IpeoOpa3oBaHye BBIpaKEHUH, COJEPIKAIINX 1
anreOpanveckue Apoou

4 KonTtponsHast pabora o Teme "Anredpamyeckas 1
JIpoOp"

43 KBanpaTHoe ypaBHEeHHE 1

44 HenonHoe kBagpaTHOE ypaBHEHNE 1

45 Hemnonnoe kBagpaTHOE ypaBHEHUE 1

46 ®opmyia KOpHEH KBaIpaTHOTO YpaBHEHUS 1

47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1

48 ®opmyia KOpHEH KBaIpaTHOTO YpaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

o1 Pemenne ypaBHeHUH, CBOASIINXCS K KBaJPaTHBIM 1

52 Pemienue ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM 1

53 [Ipocreitmume npoOHO-pallMOHATIBFHBIC YPaBHEHUS 1

o4 [pocreiimme ApoOHO-palnOHATIBHBIC YPABHEHHS 1

55 Pemenye TeKCTOBBIX 3a1a4 C IIOMOIIBIO 1




KBaJPaTHBIX YPaBHEHUU

Penrenne TekcTOBBIX 3aJa4 C IIOMOIIBIO

%6 KBaJPaTHBIX YPaBHEHUU

57 KoHntponbhas padota mo teme "KBampaTHbie
ypaBHEHUS"
JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €TO

58 rpaduK, IpUMEpHI PELICHUS YPABHEHUH B IIEJIBIX
YHUCIIax
JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €TI0

59 rpaduK, IpUMEpHI PELICHUS YPABHEHUH B IIEJIBIX
yHuclax
JIuneiiHOe ypaBHEHHE € JBYMs IEPEMEHHBIMU, €T0

60 rpaduk, mpuMepsl pelieHns YpaBHEHUN B IENBIX
yHuclax

61 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

62 Pemenne cucreM IByX JIMHEWHBIX YPaBHEHHH C
JBYMsI IEpEMEHHBIMU

63 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

64 [Ipumepsl perieHns cucTeM HETMHENHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

65 [IpuMepsl perieHns: CUCTEM HEJTMHEMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
I'paduueckas uHTEpHIpEeTALIUS YPABHEHUS C ABYMS

66 NIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMA

67 I'padmueckas uHTEpHIpETALIUS YPABHEHUS C ABYMS




IIEPEMEHHBIMHU U CUCTEM JIMHEVHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIIbIO CUCTEM

68 .
YpaBHEHUU

69 Penienne TeKCTOBBIX 3a7a4 € IIOMOILBIO CUCTEM
ypaBHEHUH

20 PemeHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM
YpaBHEHUN

71 HucnoBble HEPABEHCTBA U UX CBOMCTBA

72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 01HO# TepeMeHHON

74 JIuHeitHbIe HepaBEHCTBA ¢ OJHOM NIEPEMEHHOMN U UX
pelieHue

75 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOMN U UX
pemenue

76 JInHeliHbIC HEPABEHCTBA C OJHON NIEPEMEHHON U UX
pemenue

77 CucreMbl TMHENHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U UX PEILECHUE

78 CucTeMBbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHE

79 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

80 N3ob6pakenue penieHust TMHEHHOTO HEPABEHCTBA U
UX CHUCTEM Ha YHCIIOBOU NPAMOU

81 N3o0pakeHue pereHns TUHEHHOTO HEPaBEHCTBA U

MX CUCTEM Ha YMCJIOBOU MPsMOM




KontponsHas padbora no temam "HepaBeHcTBa.

82 . 1
Cucrembl ypaBHeHUI"

83 [onsarue GpyHkuuM 1

84 O6unacTh ornpeaeneHus: © MHOKECTBO 3HAYCHUI 1
byHKIUA

85 Crioco0b1 3a1aHus PyHKIUIH 1

86 ['paduk pynkunu 1

87 CoiicTBa (hyHKINHU, HX OTOOpaKEHHE HA TpaduKe 1

88 UreHue u mocTpoeHue rpa@uKoB GyHKIIHHA 1

89 [Tpumeps! rpadukoB GyHKINH, OTPaKAIOIIUX 1
pealibHbIE MPOLIECCHI

90 OyHKINY, OMUCHIBAIONIUE MIPSIMYIO i 0OpaTHYIO 1
POTIOPIIMOHATIFHBIE 3aBUCUMOCTH, HX Tpa(uKu

91 ['nnep6omna 1

92 lunep6ona 1

93 I'paduk pynkuuu y = x? 1

94 I'paduk pynkumn y = x? 1

95 Oynkuy Y =X%, Yy = X3,y = VX, Yy = [x|; rpadudeckoe 1
pelleHre ypaBHEeHUH U CUCTEM ypaBHEHUN

96 Oyukun Y =X2, Y = X3,y = VX, Y = [x|; rpaduueckoe 1
peleHre ypaBHEeHUI U CUCTEM ypaBHEHUN

97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 1
7 u 8 kyaccoB, 00001IeHNE 3HAHUI

98 Urorosast kKoHTpoJbHAS paboTa 1

99 IToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB KYpPCOB 1
7 u 8 xi1accoB, 0000IIIeHHE 3HAHUIT

100 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOZIOB KYpCOB 1




7 1 8 xi1accoB, 0000IIIeHHE 3HAHUIT

HOBTOpeHI/IC OCHOBHBIX ITOHATHH B MECTOOB KYpCOB

101 1
7 u 8 xi1accoB, 0000IIIeHHE 3HAHUI
[ToBTOpEHME OCHOBHBIX IMOHATHI H METOJIOB KypCOB
102 . 1
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

PaHI/IOHaHBHBIe qucia, uppanuoOHaJIbHBIC YK CJIA,
KOHCYHBIC 1 OCCKOHCYHBIC JACCATHYHBIC ,IIpOGI/I

MHoxecTBO HeﬁCTBHTeHLHBIX YHUCCII,

JIEHCTBUTEINILHBIE YHCIIA KaK OECKOHEUHBIE
JECATUYHBIC TpOOH

BzanMHO 0gHO3HAYHOE COOTBETCTBUE MCXKOY
MHOXCCTBOM HeﬁCTBHTeHBHBIX YHUCCII U
MHOXXCCTBOM TOYCK KOOp,HHHaTHOﬁ HpHMOﬁ

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTUIeCKHe IEUCTBHS C IEUCTBUTEILHBIMU
YUCITaMHU

BxonHOM KOHTPOJIb

OxpyrieHue yucen

Oxpyrienue yucen

HpI/IKI/II[Ka " OLCHKA pE3yJIbTaTOB BBIYHCIICHUI

© 0 N o o

IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHUN

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN,
CBOJSAIINXCS K JIMHEHHBIM

S

11

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOJISIIUXCS K JINHEHHBIM

12

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHM,
CBOJIAIIMXCS K KBaJIPATHBIM

13

KBanparnoe ypaBHenue. Pemenue ypaBHeHuHi,




CBOOAIINXCA K KBAAPAaTHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBanpartHbie ypaBHEHHUs

16 [IpuMepsl penieHusl ypaBHEHUHN TPEThEU U
YeTBEPTOU CTENIEHEN Pa3IOKECHUEM HAa MHOKUTEIIN

17 [Ipumepsl penieHrst ypaBHEHUN TPEThEH U
YEeTBEPTOM CTENEHEN Pa3IoKEHNEM Ha MHOXKHUTEIN

18 Pemenne npoOHO-paIlOHAIEHBIX YpaBHEHHHA

19 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUH

20 Pemnrenne TekCTOBBIX 3a/1a4 alreOpandecKuM
METOJOM

21 Pemnrenne TekCTOBBIX 3a/1a4 alreOpandecKumM
METOJIOM

99 Penrenune TekcTOBBIX 3a/1a4 alreOpanyecKuM
METOJIOM

93 KonTposasHas pabora no Teme "YpaBHEHHUS ¢ OJJHOU
NIEPEMEHHOMN"

24 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €10 rpaduk

25 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk

26 Cucrema IByX JINHEVHBIX YPAaBHEHH C IBYMs
IIEPEMEHHBIMU U €€ peLIEeHUE

97 Cucrema 1ByX JTUHENHBIX YPABHEHHUH C ABYMS
NIEPEMEHHBIMU U €€ pelIcHHE

28 Cucrema IByX JINHEWHBIX YPAaBHEHUI C IByMs
NIEPEMEHHBIMU U €€ pelIeHNe

29 CucreMa IByX JMHEUHBIX YPABHEHUH C ABYMS

MIEPEMEHHBIMHU U €€ PEIICHUE




Pemenue cucrem AByX ypaBHEHUI, OJJHO U3

30 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOU CTEIICHH

31 Pemenue cucrem AByX ypaBHEHUI, OJJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIEHH

32 Pemuienue cucrem IByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOU CTEIICHH

33 Pemenue cucrem AByX ypaBHEHUI, OJJHO U3
KOTOPBIX JINHEHHOE, a IPyro€ — BTOPOU CTEIIEHU

34 I'padmueckas uHTEpIIpETaLINs CUCTEMBI YPaBHEHUN
C ABYMs IIEPEMEHHBIMU

35 Penienune TekcToBBIX 3a/1a4 allreOpanyeckum
crocobomM

36 Pemrenne TekCTOBBIX 3a/1a4 alreOpanyecKumM
crocoooM

37 KonTponbHas pabora no teme "CucreMsl
ypaBHEHUI"

38 YuciioBble HEPABEHCTBA U UX CBOMCTBA

39 UmncnoBble HEPaBEHCTBA U UX CBOWCTBA

40 JInneliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX
pelieHue

a1 JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX
pelieHue

42 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX
pemenue

43 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
[IEPEMEHHOM U UX PEILCHUE

44 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

MIEPEMEHHOM U UX PEIICHUE




CucreMbl TUHENHBIX HEPABEHCTB C OAHOM

4 NEPEMEHHOH U UX pelIeHHe 1

46 KBagparublie HepaBEHCTBA U UX PEILICHUE 1

47 KBaapaTHbpie HEpaBEHCTBA U UX pELICHUE 1

48 KBagparublie HepaBEHCTBA U UX PEILICHUE 1

49 KBaapaTHbpie HEpaBEHCTBA U UX pELICHUE 1

50 KBangparHusle HepaBEHCTBA U UX PELICHUE 1

51 I'paduueckas UHTEpIIpeTALMsl HEPABEHCTB U CUCTEM 1
HEPABEHCTB C JIByMs IEPEMEHHBIMU

59 I'padmueckas nHTEpHIpETALINS HEPABEHCTB U CUCTEM 1
HEPABEHCTB C JIByMS IEPEMEHHBIMU

53 KonTpomnpHas padora o Teme "HepaBencrpa" 1

54 KBanpatuunas QpyHkuus, e€ rpaguk u cBoiicTBa 1

55 KBanpatnunas ¢pyHkuus, e€ rpaduk 1 cBOMCTBa 1

56 KBanpatuunas QpyHkuus, e€ rpaguk u cBoiicTBa 1

57 [Tapabomna, KOOpAMHATHI BEPIIMHBI TAPAOOIIBI, OCh 1
CUMMETPUHU NapadoJIbl

58 [Tapabomna, KoOpAMHATHI BEPIIMHBI TapaboIIbl, OCh 1
CUMMETpPHUHU NTapaboIIbI

59 [Tapabona, KoOOpAMHATHI BEpPIIMHBI TAPaOOIIbI, OCh 1
CUMMETpPHUHU NTapadoIIbl

60 [Tapabomna, KoOOpAUHATHI BEPIIUHBI TapadOoJIbl, OCh 1
CUMMETPUHU NapaboJIbl

61 [Tapabona, KoOOpAMHATHI BEpPIIMHBI TAPaOOIIbI, OCh 1
CUMMETpPHUHU NTapadoIIbl

62 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIbI, OCh 1

CUMMETpPHUHU NTapadoIIb




I'paduxu pynknmii: y = kx, y = kx + b, y=k/x, y=x3,

63
y=VX, y=[X]

64 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

65 I'paduxu dynxmmii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

66 I'paduku Gynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

67 I'paduku Gynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

68 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

69 KonTtponbsHas padora no teme "®yHkumn"

70 [ToHsiTHE YNCTIOBOM MOCIIEA0BATENEHOCTH

7 3amanne oCIeI0BaTEIbHOCTH PEKYPPEHTHOM
dopmynoit u popMysoi N-ro ujaeHa

72 Apudmerndeckast U TeOMETpUIECKas MPOTPECCUU

73 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
®opMmysbl N-T0 YieHa apuPMETHUIECKON 1

74 T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IEPBBIX N
YJICHOB
®opmyIiel N-To ieHa apupMeTHIeCcKoi u

75 FeOMETPUUECKOM MPOTPeCcCHii, CyMMBI IIEPBBIX N
YJICHOB
@opmyIiel N-To ieHa apupMeTHIecKoi u

76 T€OMETPUYECKON MTPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

77 ®dopmybl N-T0 YieHa apuhMEeTUIECKON 1




r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

@opmyIiel N-To wieHa apupMeTHIECKON 1

78 Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N
YJICHOB
N3o0pakeHue 4ieHOB aprupMETHUIECKON 1

79 reOMETPHUUECKOI Mporpeccuii TOUKkaMu Ha
KOOPAMHATHOM IIOCKOCTH
H300paxeHne wieHOB apu(pMeTUIECKOi 1

80 reOMETPHUUECKOI Mporpeccuii TOUKkaMu Ha
KOOPJMHATHOM TIIOCKOCTU

81 JIMHENHBIN ¥ SKCIIOHEHIMAIBbHBIA POCT

82 CJ10KHbBI€ TPOLEHTHI

83 CIoKHBIC TPOIICHTHI

84 KonTponbHas pabora no teme "Hucnosbie
[I0CJIe0BaTEIbHOCTH "
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus

85 3HaHMA. 3aMKch, CPAaBHEHUE, IEUCTBUS C
JIEHCTBUTENLHBIMH YUCIIAMU, YUCIIOBAs MpsiMast

86 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHU. [IpoIIeHTHI, OTHOIIEHUS, TIPOTIOPIUH

87 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHuil. OKpyrieHue, MpuoIMKeHNE, OIEHKa
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs

88 3HaHMi. Perenne TekCTOBBIX 3a7a4
apu(METHUECKUM CIIOCOO0M

89 [ToBTOpeHnue, 06001IeHNE U cUCTEMAaTH3AIUS

3HaHuii. PellieHne TeKCTOBRIX 3a1a4




apu(METHUECKUM CIIOCOOOM

90

91

92

[ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3AIIHS
3HaHuil. Perenne TeKCTOBLIX 3a1a4
apru(METHUECKUM CIIOCOOOM

[ToBTOpeHue, 0000IICHNE U CUCTEMAaTH3AIIHS
sHaHui. [IpeoOpazoBanue anredpandecKux
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHS

IToBTOpEHKE, 000OIICHUE U CUCTEMAaTHU3 AL
3HaHui. [IpeoOpazoBanue anredOpandecKux
BBIPAXECHH, TOMYCTHUMbIE 3HAYECHUS

93

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3Hanuid. [IpeoOpazoBanue anredpandeckux
BBIPAXCHH, TOMYCTHUMbIE 3HAYECHUS

94

95

Wrorosas koHTposibHas paboTa
[ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIHS

3Hanuii. [IpeobpazoBanue anrebpanueckux
BBIPAXEHH, TOMYCTHUMbIE 3HAYECHUS

96

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHUU. OYHKIMU: IOCTPOEHHUE, CBOMCTBA
U3yYEHHBIX (DYHKIMH

97

[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHui. OyHKIMK: TOCTPOEHHUE, CBOWCTBA
W3Y4YeHHBIX (YHKITHI

98

99

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUM. OyHKIMKU: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QYyHKIUN

[ToBTOpeHnue, 06001IeHNE U cUCTEMAaTH3AIUS
3HaHu. ODYHKIUU: IOCTPOCHUE, CBOWCTBA




U3yYEHHBIX (DYHKIMHA

IToBTOpEHME, 000OIIEHUE U CUCTEMATH3AIIH

100 3Hanuil. ['paduueckoe pemeHre ypaBHEHUN U UX 1
CUCTEM
[ToBTOpeHue, 0000IICHNE U CUCTEMAaTH3AIIHS
101 3HaHui. ['paduyeckoe pemeHrne ypaBHEHUH 1 UX 1
CHCTEM
102 O060011IeHNE U CUCTEMATU3AIMs 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
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