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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o anreOpe Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxe denepanbHOU padoyeit mporpaMMbl BOCIUTAHUS.

Anrebpa SBISIETCSI OJHHUM M3 OINOPHBIX KYypPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOM XM3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUU U CYIIHOCTH alireOpandyecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUI aJanTallid B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIOJaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBIBOJIBI,
dbopmynupoBath yrBepkacHUA. OCBOCHUE Kypca alreOpsl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYYalOIIUXCSA: OHU HCIOJIB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCYXJeHUsI, 0000IIeHNEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
anajgoruto. OOyueHuwe  anreOpe  MpeanojaracT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIHOW  JISATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 SABJISCTCS pealn3aluei e TeTbHOCTHOTO MPUHITUTIA OO YICHHS.

B crpykType mporpammbl y4eOHOTOo Kypca «AuredOpa» s OCHOBHOTO
o01iero 06pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIECPKATEIHHO-METOIUICCKIE
JuHuM: «Yucaa u BRIUKCIEHUSN», « ANTeOpandecKkue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «Dynkiun». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX

JIMHUAW pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3YYEHUs Kypca, B3aUMOJCHUCTBYs C
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IPYTUMHU €ro JUHUSMUA. B Xxome w3ydeHmsi y4eOHOro Kypca OO0ydarouumcs
MPUXOJIUTCS JIOTUUECKU PaACCyk AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiiax
MaTEMaTUYECKOro 00pa30oBaHUsl U CIOCOOCTBYIOUIUE OBIAJICHUIO OOYYArOIIMMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMmaTthyeckoro si3pika. ConepkaTelbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucna ©W  BBIYUCICHHUS» CIY>)KUT OCHOBOM IS
JaTbHEUIIIET0 U3YYEHUsS MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYUYAIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aIrOpUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM
MPEJICTABJICHUN O JIEMCTBUTEIBHOM YHCIJIE. 3aBEPUICHUE OCBOCHHUSI YHCIIOBOMU
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

Conepkanue JByX aireOpanyecKux JUHUN — « AITeOpanyecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOTo armapara, HeoOXOAMMOTO MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00111ero o00pa3oBaHusi y4eOHBIH MaTepuan TPYHIHPYETCS BOKPYT
pallMOHANIBHBIX BhIpaKEHUN. AnreOpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
s3bIKa NI TIOCTPOEHUS MaTEeMAaTHYECKUX MOJIeeH, OIMUCaHMUs TPOIIECCOB U
SBJICHMA peambHOTO Mupa. B 3agaum oOyueHuss anreOpe BXOIAT TaKKe
JagbHEWIlee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca WH(OpMATUKH, W OBIAJCHUE HaBBIKAMU
JeAyKTUBHBIX paccyxaenuid. [IpeobpasoBaHue CUMBOIBHBIX (POpM CITOCOOCTBYET

Pa3BUTHUIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.



Conepxanne QyHKIIMOHANBHO-TPA(UIECKON JIMHUU HAIEJICHO Ha MOJy4YeHUe
0Oy4aroUMHUCS 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUIsL OTIMCAHUsl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIC BBIPA3UTEIIBHBIC CPEACTBA SA3bIKa MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmMHpOBaHHE
IPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPaBEHCTBA», «DyHKIIMNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Heneno), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9

kiacce — 102 yaca (3 vaca B HeZIeo).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciia 4 BLIYMCTIEHUS

Jpo6u OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3amucu
npobeit k gapyroi. [loHATHe palMOHANBHOTO YMCIA, 3alucCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHATBHBIX  Yucel. ApudmMeTndeckwe JeHCTBUS C
palMoHaNbHBIMU YKciIaMu. Pelienne 3agad U3 peajbHOW MPAKTHKWA HA YacTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpeAesieHne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O0nbIuxX uncen. [IpoleHTsl, 3anuch
MIPOIICHTOB B BHUE NpoOU U ApOOH B BHJIE MPOICHTOB. TpU OCHOBHBIC 33a/1aud Ha
MPOLICHTHI, pEUICHUE 3a]1a4 U3 PEeaTbHON MPAKTUKU.

[IpumeHeHne MpPU3HAKOB JICIUMOCTH, pPAa3jOKEHHE Ha  MHOMXHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
MIPOTIOPITMOHAIEHOCTH.

AJiredpanyeckue BbIpaKeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HAYCHUS MEPEeMEHHBIX. [IpencraBienne 3aBUCUMOCTH MEKy BETMUMHAMH B BHIIC
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKICCTBEHHO paBHBIC BBIPAXCHHS, TNpaBWIa TNPEeoOpa3oBaHUS CYyMM U
MIPOU3BEICHUH, TIPAaBHJIa PACKPBITHS CKOOOK U TTPUBEICHUS TTOJTOOHBIX ClIaraeMbIX.

CBOIiCTBa CTETICHH C HATYypaJIbHBIM TIOKa3aTeJIeM.

OpHousneHsl u MHOTOWICHBI. CTeneHb MHOTOUIeHa. CiI0)KeHre, BEIYMTaHHE,
YMHOKEHHE MHOTOWICHOB. DOpMyJbl COKPAIEHHOTO YMHOXEHUS: KBaapar
CyMMBI W KBaapaT pasHocTH. Dopmyrna pa3sHOCTH KBaApaToB. PasmoxeHue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHMS U HEpaBeHCTBA



VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeWHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
YpaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHeHUH. CocCTaBleHHE YpAaBHEHUH IO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 33714 C IOMOIIBI0 YPAaBHEHHM.

JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C ABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHECHU.

DOyHKIUU

KoopanHara Touky Ha npsiMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOUYKH Ha KOOPJMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenne rpadukoB pealbHbIX 3aBUcuMocTel. Ilonarue Qynkuuu. [padux
bynkuuu. CoiicTBa pyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dyakmm
y = |x|. I'padmyeckoe perieHue JTUHEWHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX

YPaBHEHUM.

8 KVIACC

YucJa 1 BbIYUCIEHUS

KBagparubiii kopeHb u3 uucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
Jecatruanbie TPUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBAa apuMETHIECKUX
KBaJpaTHBIX KOPHEH 1 UX MPUMEHEHHE K MTPEe0Opa30BaHMIO YHNCIOBBIX BBIPAKCHU
1 BBIYMCJICHUSAM. [[€ICTBUTEIBLHBIC YHCIIA.

CrteneHb C 1eNbIM MoKaszaTesieM U e€ cBoiicTBa. CTaHaapTHasl 3alUCh YKCa.

AnredOpandeckue BbIpaKeHUs

KBanparHeiii  TpEXWieH, pa3JIoKEHHE KBAJpPAaTHOTO TPEXWIEHA Ha

MHOXHNTCIIN.



Anrebpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil poOwu.
CnoxxeHne, BBIYMTAHHE, YMHOMKEHHE, JCJIICHHE aire0pandeckux JpoOei.
PanonanbsHbie BhIpaXKeHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Perienne ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpHpeTalvs YPAaBHEHU C IBYMSI IEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CurcreMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHUH
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padpux dynkuuu. Yrenune cBoicTB ¢yHKuuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

@DyHKIUMY, OMNHUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oykmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduaeckoe

pelIeHNEe YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
Yucjaa 1 BbIYUCJIEHUA
PanmonanpHbIe 4Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHCUYHBIC
JEeCATHIHBIC APOOH. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHbIE JCCATUYHBIE ApOoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE

MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YHCENT U KOOPAUHATHOM MIPSMOM.
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CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOWIET0 MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnukEéHHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHUs. OKpyTJeHHe
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYMCICHUMN.

YpaBHeHMS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/1ay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPAaBHEHUM C IBYMS ITIEPEMEHHBIMU. PelieHne cuCcTeM JBYX ypaBHEHH,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHH MTapadOJIbI.

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

YucjioBble NMOCI€I0BATEILHOCTH U nmporpeccuu
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[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBHOCTU. 3aJlaHUE TOCJIEI0BATEIIbBHOCTH
PEKyppEeHTHOH (popMmyIoit u GopMyIoit N-To diieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWMHBIA U SKCIIOHEHIMAJIBbHBIA POCT.

CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
npaB, TPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IPOLEAYyp I'pa)IaHCKOro oliiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKHM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIUBUIYAIBHOU TPAEKTOPUHU 00pa30BaHUS U >KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:
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CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aj7ady, PEIICHUH, pPaCCYyXIACHHUN, YMEHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaIlMel B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
oOmecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAyKH Kak cdepbl YeT0BEYECKON
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH JJIS Pa3BUTHUS LUMBHIA3ALINU,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUINIMMHU HaBBIKAMU MCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHMPOBAHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOI0 0JIaronoJayuns:

TOTOBHOCTBIO MPUMEHITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0POBOro  oOpa3a KU3HU  (30POBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCITUTAHHE:

OpUEHTAIlMe! Ha MPUMEHEHUE MAaTeMaTUYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPaHHOCTH OKPYKAIOIICH Cpepl, TJIaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXKaIOIIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMUYECKUX MPoOJIeM U MyTeH UX pelIeHus;

8) ajanTanus K M3MEHSIOUNIUMCH YCJIOBHSIM COLUMAJIBHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YYUThCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH

HOBBIC 3HAHU, HABBIKW U KOMIICTCHIIMU W3 OIIbITA APYTUX]
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HEOOXOJMMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHHM, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEW3BECTHBIX, OCO3HaBaTb JEQUIUTHI COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAaeMble pPEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U

IHOCJICACTBHA, (bOpMI/IpOBaTL OIIBIT.

METANIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
Bba3oBble Jioru4ecKue JAeiicTBUS:
® BBISIBIIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIE NMPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXKIY MOHATUAMH, (POPMYIUPOBATH
OTIpeNICNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTU3A;
® BOCHpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATENbHbIC, €AMHUYHBIC, YacCTHbIE U OOIIue,
YCIIOBHBIE;
® BBHUIBISITH ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeurs B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSX,
npemsiaraTh  KPpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;
® JenaTh BBIBOABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;
e pa30uparh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIEHUHN (TPSMbIE U OT

HpOTI/IBHOFO), IMPOBOANUTE CaMOCTOATCIBbHO HCCIOXHBIC AOKAa3aTCJIbCTBA
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MaTeMaTHYeCKUX (PakToB, BBICTpaMBaTh AapPTryMEHTALMIO, TPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BHIOMpPATH CMOCOO pelieHust yueOHOUM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelLIEHUs, BBIOUpATh HauboJIee MOAXOIAIIMI ¢ Yy4ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

® UCIIOJI30BaTh BONPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ U JaHHOe, (OopMUpOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

® [IPOBOJIUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBII
HKCIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHHWE IO  YCTaHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

® CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbIABUIaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

® BBISBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIU, ITaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3HPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUJOB U (POPM MIPEICTABICHHUS,

e BpIOMpaTh (GOpMy TMpeAcTaBiIeHUS WHPOPMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX

KOMOHMHAIUSIMU,
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® OIICHMBAaTh HAAEKHOCTh WMH(GOPMALMU TIO KPUTEPUSAM, MNPEI0KEHHBIM

YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHS:

® BOCIpPUHUMATh U (POPMYJIHMPOBATH CYXKIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3yJbTar;

® B X0ji€ OOCYXXJIEHHU 3aaBaTh BOIIPOCHI IO CYHIECTBY 00CYK/Ia€MOU TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEH, HAIEJICHHBIE HA IOUCK
pEelIeHUs, COIIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3IiMuyue U CXOJCTBO IO3HIIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;

® [PEACTABIATH  PE3yJbTaTbl  pEIICHHs  3aJayd,  HKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;

® [IOHMMATh W  HCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUIYAIbHOM pabOThl TpPH pELIEHUH YYEeOHBIX MaTeMaTH4YEeCKUX
3aj1ay;

® [IPUHUMATh LIEJIb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATh OPraHU3aLNIo
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0CyX1aTh TIPOIIECC U PE3YNIbTAT PabOTHI, 00001IaTh MHEHUS HECKOIBKUX
JIIOJIEH;

® y4YyacTBOBaTh B TPyHNoBBIX (opmax paboTel (0OCykIeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbl M JIPyTU€), BBINOJHATH CBOK YacCTh
paboTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:
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® CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aITOPUTM PELICHHS 3a1add (WU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

® BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTara peleHusl MaTEMAaTHYECKOH 3a/1a4u;

® [pEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a/1a4yd, BHOCHUTb KOPPEKTHUBBI B JI€ATEJIBHOCTH Ha OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSIM, OOBSCHATh NPUYMHBI JOCTHXKEHHS WU HETOCTHOXKEHUS LIEIH,

HaXOIUTb OI]II/I6Ky, AaBaTb OLCHKY HpI/IO6pCTéHHOMy OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCsi TMOJYYUT CIICIYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbInonHATh, coyeTass YCTHbIE M MNHCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEHCTBUS C pallMOHAIbHBIMU YHUCIaMH.

HaxoauTh 3HaueHHsI YWCIOBBIX BBIPAXKEHUU, MPUMEHSTh pPa3sHOOOpa3HbIC
CHOCOOBI U MPUEMBI BBIYMCICHUS 3HAUEHHUI IPOOHBIX BBIPAKEHUMN, COIAEPIKALIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexomuTh OoT oaHON (HOPMBI 3amKMcH yuced K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

CpaBHUBATh U YIOPSIOYMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrasTh yKcIa.
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BbINOMHATh TPUKHUIKY U OLIEHKY PE3yIbTaTa BRIUUCICHU, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE ACHCTBHUS CO CTENEHSMHU C HATypajIbHBIMU
MOKA3aTEISIMH.

[IpuMeHAT,  NpPU3HAKK  JCIUMOCTH,  Pa3liO)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEIUYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ay C YYETOM OIPAHUYEHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuara.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHWs — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BpInoNHATE yMHOXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJaraemsix,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB JJIsI PEIICHUS Pa3IMYHBIX 3a7a4
W3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IMOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATh, sABISIETCS

JIX 9YUCJI0 KOPHCM YPABHCHUA.

16



[TpumensaTh rpaduueckre METO bl MPU PELICHUH JTMHEWHBIX YPaBHEHUNA U HX
CHCTEM.

[lonOupaTe mnpuUMepbl Map YHKCEN, SBISIONIMXCS PEIICHUEM JMHEHHOTro
ypaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUH.

PemaTte cuctembl 1ByX JIMHEHHBIX YpaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M pemiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3aJaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl TMOTY4YCHHBIN pe3yibTar.

DOyHKUIMHA

N306pakath HA KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBaJIbl, 3alIMCHIBATh YNCIOBBIE IPOMEXKYTKU Ha
anre0panueckoM SI3bIKe.

OTmeuaTh B KOOPIWHATHOW TUIOCKOCTH TOYKH TO 3aJaHHBIM KOOPAHMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (GYHKIHUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTH,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumats rpaduueckuid cnoco® MpeACTaBiICHUS W aHaIu3a WHQOpMaIuwy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucaa v BLIYUCICHUSA
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Hcrnonb30BaTh HadallbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMUCIECHUI, N300pa)aTh JIEHCTBUTEIbHbBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU IPSMOM.

[TpumensaTh moOHATHE apU(pMETHUYECKOTO KBaAPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys IPU HEOOXOIUMOCTH KAJBKYJSTODP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBAJpPAaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMEHATh TMOHATHE CTENEHW C [EJIbIM II0Ka3aTelIeM, BBIIIOJIHSITH
npeoOpa30BaHus BbIPAKEHUH, COAEPIKAIUX CTENEHH C LIEIBIM MOKa3aTeJIeM.

BBINONHATE TOXKIECTBEHHbIE NPEOOpPA30BaHUs PaIMOHAIBHBIX BBIPAXKECHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJIEHAMHU U alredpandeckKuMu JIpoosiMu.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

[TpumensTh nmpeoOpa3zoBaHUs BbIPaXEHUH AJIsl pEeIlIeHUs] pa3IMyYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nMHENMHbIEC, KBaJpaTHbIE YPABHEHUS W palMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT ciOBeCHON (HOPMYJIMPOBKH 3ajauu K €& anreOpandyeckoi
MOJEIM C TIOMOIIBIO COCTaBJIEHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBII pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUs, OLICHKH,

pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
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rpaUYecKyr0 WJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TornmMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHSTHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYECHUs), ONPENEesITh 3HaueHHE (QYHKIHUHU MO 3HAYCHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PYHKIMU 10 €€ rpaduky.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu no e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucsa v BbIYMCJIEHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYeCKUe JEUCTBUS € PalMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE U TMHUCHBMEHHBIE TMPUEMBI, BBIMIOJHATH BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMHU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU T[OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yjbTaTa
BBIUYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath nuHEWHBIE M KBaJApaTHBIC YpPaBHEHMS, YpaBHEHHUS, CBOJSIIHECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemlare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBbI IBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISETCS JTUHCHHBIM.

PemaTte TekcTOBBIE 3amauM  anreOpauvdecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

[IpoBOAUTHE MPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHWM, B

TOM YHCJI€ C TPUMEHEHHEM IrpapuuecKuX MpeACTaBlIeHul (yCTaHaBIMBaTh, UMEET
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JU ypaBHEHUE WJIM CUCTEMAa YPABHEHUM pELIEHUs, €CIM HMEET, TO CKOJbKO, W
npouee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pElICHHE HEPAaBEHCTB HA YHMCIIOBOM NPSIMOM, 3alUCHIBATh PEIICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemare cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUIOB. I[loka3piBaTh CXeMaTHYECKH
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 3aBucEMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJpaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBaApaTUyHy0 (PYHKIHUIO 1O (opmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 TMPOrpPEeCcCHH MpHU
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbIMONHATS  BBIYMCIEHHST C  HCMOJb30BaHMEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBIX

TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m pasi Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 5 bu6mmoreka [IOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPanteCKNe BEIPAKCHHA 27 2 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopanwatst u rpaguici. Gyniiun 24 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosroperne i 06obmerne 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
. 1
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - 1 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
. 1
8 DyHKIH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 1

22



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 1 bubmuorexa [IOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 2
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 2
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0
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HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Jara usyyenus
Ne n/m Tema ypoka
ITo nany IIo dpakTy

1 T.1. Yucna u éviuucnenusn. Pauyuonanvuvie uucna (25 uacos).
[TonsiTHE paLMOHAIIEHOIO YUCIa

2 Apudmernueckue 1eicTBUA ¢ pallMOHAIBHBIMU YHCIaAMU

3 Apudmernaeckue 1eiHCTBHUS ¢ palliOHAIBHBIMA YHACITAMHU

4 Apudmernueckue 1eicTBUA ¢ pallMOHAIBHBIMU YHCIaAMU

3) Apudmernaeckue 1eHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU

6 Apudmernueckue 1eicTBUA ¢ pallMOHAIBHBIMU YHCIaAMU

7 CpaBHeHue, ynopsiiourBaHie paliiOHaIbHBIX YHCEI

8 CpaBHeHue, ynops104iBaHUE PallMOHAIBHBIX YHCEI

9 CpaBHeHue, ynopsiiourBaHie paliiOHaIbHBIX YHCEI

10 CreneHs ¢ HaTypalabHBIM [TOKA3aTEIEM

11 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM

12 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM

13 CreneHs ¢ HaTypalabHBIM NIOKA3aTENEM

14 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM

15 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATbHOM
MIPaKTUKU

16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PeATbHON
MIPaKTUKU

17 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATbHOM
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MPAKTUKH

KonTpoabHas padora Ne 1 mo teme: «Uucaa n

18 BbIYMCJIeHNs. PaninoHaJbLHBIE YMCIa».

19 Ananuz konmpoavHot pabomwi. [Ipu3HaKu AEITUMOCTH,
Pa3I0KEeHUs HA MHOXKUTEIH HATYPaJIbHbIX YU CE

20 [Ipu3Haku NeIMMOCTH, Pa3JI0KEHHSI HA MHOKUTEIH
HATYpPaJIbHBIX YHCEI

21 Peanbubie 3aBucumoct. [Ipsmas u obparnas
[IPOIOPLIMOHATIBHOCTH

99 Peanbubie 3aBucumoct. [Ipsmas u obparHas
IPONOPLIMOHATILHOCTH

93 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas
MIPOIOPLIMOHATIBHOCTH

24 Peanbubie 3aBucumoctH. [Ipsmas u obparHas
MIPOINOPLIMOHAIBHOCTH

o5 Konmponvnaa paboma Ne 2 no meme: ""Payuonanvnuie
yucna"

26 Ananuz konmpoavrot pabomui. T.2. Anzedopauueckue
evipasrcenusn (27 uacos). bykBeHHbIE BbIpOXKEHUS

27 [lepemennsle. JlonycTUMBbIE 3HAUSHHSI TEPEMEHHBIX

28 dopmyitel

29 DopmyIsl

30 [IpeoOpa3oBanre OYKBEHHBIX BBIPaKEHUHN, paCKpPBITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX

31 [IpeoOpa3oBanre OYKBEHHBIX BBIPaKEHUHN, paCKpPBITHE CKOOOK
Y IIpUBeJIeHUE MOJOOHBIX CllaraeéMbIX

32 IIpeoOpa3oBanue OyKBEHHBIX BBIpRKEHUI, PACKPBITHE CKOOOK
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" NPpUBCACHHUC HOI[06HLIX cl1araCMbIX

[Ipeo6pa3oBanre OYKBEHHBIX BBIPAKEHUHN, paCKpPBITHE CKOOOK

33 Y TIPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX

34 CBOIACTBA CTETICHU C HATYPAJIbHBIM ITOKa3aTEIeM

35 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM

36 Koumponvnasa paooma Ne 3 no meme: "Anzeopauueckue
eviparxcenun’’

37 Ananuz konmponvHou padbomel. MHOTOUIICHBI

38 MHOTro4JICHBI

39 CrnoxeHue, BBIYATAaHUE, YMHOKEHHE MHOTOWJICHOB

40 CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE MHOTOUYJICHOB

41 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHHUE MHOTOWICHOB

42 CrnoxxeHue, BBIYMUTaHHUE, YMHOKEHHNE MHOTOWICHOB

43 DopMyIIbl COKPAEHHOTO YMHOXKEHHS

44 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS

45 DopMyIIbl COKPAEHHOTO YMHOXKEHHS

46 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

47 DopMyIIbl COKPAEHHOTO YMHOXKEHHS

48 Paznoskenre MHOTOWICHOB Ha MHOYKUTEIH

49 PaznoskeHre MHOTrO4YICHOB Ha MHOYKUTEIIH

50 PaznoskeHre MHOTOWICHOB Ha MHOKUTEITH

51 Konmpononas paoomaNe 4 no meme: ""Anzedpauueckue
eviparcenusn"

52 AHanuz KOHmMponbLHOU pabomoi.

53 T.3. Ypaeuenus u nepasencmea (20 uacos). YpaBHenue,

MpaBmJia NpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTb
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YpaBHEHUU

JIuneitHOE ypaBHEHHUE C OJHON NIEPEMEHHOM, peIlIeHUE

>4 JIMHEWHBIX YPABHEHUN

55 JIuHeitHOE ypaBHEHUE C OJHOM MTEPEMEHHOM, pellIeHUE
JINHEMHBIX YpaBHEHUH

56 JInHeliHOe ypaBHEHME C OHOM IEPEMEHHOM, PEIICHHE
JIMHEWHBIX YPABHEHUN

57 Pemienue 3a1a4 ¢ IOMOIIBIO YpaBHEHU I

58 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH

59 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHU I

60 Koumponvnasa paboma Ne 5 no meme: «Ypasnenusn u
HepaseHcmeay.

61 Ananuz konmpoavHou pabomel. JInHeHOE ypaBHEHHE C IBYMSI
MEPEMEHHBIMH U €T0 rpaduk

62 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk

63 Cucrema IByX JTMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMU

64 Cuctema ByX JTMHEHHBIX YpaBHEHHH ¢ IByMsI IepeMEHHBIMU

65 Cucrema IByX JTMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMU

66 Cuctema 1ByX JTMHEHHBIX YpaBHEHHH € IByMsI I€pEeMEHHBIMU

67 Pemenue cucrem ypaBHEHUN

68 Pemenune cucrem ypaBHEHUIA

69 Pemenue cucrem ypaBHEHUN

70 Pemenue cucrem ypaBHEHHIA

71 Pemenue cucrem ypaBHEHUN

79 Konumponvnas paboma Ne 6 no meme "Ypaenenusn u

Hepasencmea'’
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Ananuz konmponvrou pabomot. T. 4. Koopounamut u

3 epaguxu. Oynkyuu (24 yaca). Koopaunara TOYKH Ha TPSIMOM

74 YucnoBble IPOMEKYTKH

75 YwucioBble TPOMEKYTKH

76 PaccrosiHue Mexxy 1ByMsl TOYKaMH KOOPAUHATHOW NPSAMON

77 PaccrosiHne Mex 1y IByMs TOUKaMH KOOPAMHATHOM NPsAMON

78 [IpsiMoyroibpHAas cucTeMa KOOpAUHAT Ha MIIOCKOCTH

79 [IpsiMoyrosibHas cucTeMa KOOpuHaT Ha MJI0CKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMmu

81 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu

82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMmu

83 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu

84 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH

85 Konmpononas paooma Ne 7 no meme: «Koopounamut u
cpagpuxu. yuxyuuy.

86 Ananusz xonmponvnou pabomsr. IlonsTHE QYyHKIMU

87 I'padux pyHKIINHN

88 CaoiicTBa pyHKIMI

89 CaoiicTBa GpyHKINI

90 Jlunelinas GyHKIUSA

91 JIuneiinast GyHKIHISA

92 IToctpoenue rpaduka TuHeHHON QyHKIIH

93 [TocTpoenne rpaduka TUHEHHOW QyHKIIH

94 I'paduk ynkumm y =[x|

95 I'padux pynknmm y =[x|

96 Konumponvnaa pabomahNe 8 no meme: "Koopounamut u
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epagpurku. Oynxkyuu'

AHanu3 KoHTposbHOM padoThl. T.7. IloBTOpenue n 06001eHIE

97 (6 gacoB). [ToBTOpeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7
Kjacca, 0000IIeHne 3HaHUH

08 [ToBTOpEHNE OCHOBHBIX MOHITUN M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

99 IToBTOpPEHME OCHOBHBIX IIOHATHIM U METOJOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

100 IToBTOpEHME OCHOBHBIX IOHATHIM U METOJOB Kypca 7 Kiacca,
00001IeHne 3HaHU I

101 Hmozosas konmponvhas paboma

102 IToBTOpEHME OCHOBHBIX IOHATHIM U METOJOB Kypca 7 Kiacca,

000011eHUE 3HAHUN
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8 KNIACC

No Tema ypoka Kon- Jara
n/n BO ITo Ilo
4acoB | ruiany | dakty
T. 1. Uncaa u Borunciaenusi. Kpaaparubie kopuu (15 1)
1 KBaapaTHbIii KOpEeHb U3 YUCIIA. 1
2 [TonsTHe 006 MppaIMOHAIBHOM YHUCIIE. 1
3 Jecsatruunble NpUOIUKEHHUS] UPPALIMOHAIBHBIX YHCETT. 1
4 . HeiictBurenbHbie yncna. CpaBHEHHE JEHCTBUTENbHBIX YHUCEN. 1
3) CpaBHeHUE 1eHCTBUTENbHBIX YUCEIL. 1
6 ApudmeTrueckuil KBaJipaTHbIA KOPEHb. 1
-8 VYpaBHeHue Bujia X’ =a. 2
9-10 | CaoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEH. 2
11-12 | IlpeoGpa3oBaHKe YUCIOBBIX BEIPAXKEHUI, COJIepKAIUX KBaIpaTHbIE KOPHH. 2
13 | Pemenne ynpaKHEHHIA. 1
14 | Koumponvnas paooma Ne 1 no meme: «Hucnoswvie evtuucnenusn. Keaopamuwvie kopruy. 1
15 | Ananus konmpoavHot pabomul. 1
T.2. Uucaa u Boiuuciaenus. CteneHsb ¢ mejbIM nokasarede (7 4)
16 | CremneHb C IeNbIM MOKa3aTeIeM. 1
17 CranpapTHas 3aUCh YHCIIA. 1
18 | Pasmepbl OOBEKTOB OKpyKamImero mupa (OT 3JIEMEHTAPHBIX YaCTHI[ JI0 KOCMHYECKHX OOBEKTOR), 1
JUTUTEIIEHOCTH TPOIIECCOB B OKPYIKAIOIIEM MHPE.
19-20 | ColicTBa CTEIEHH C IEJIBIM [TOKA3ATEIEM. 2
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21 | Konmponsuas paoma Ne 2 no meme: «Hucna u evtuucnenus. Cmenens ¢ yeavim noKazamenem,. 1

22 | Anaauz kKoHmMpPoOILHOU pabomol 1
T.3. Auredpanyeckue Bpipazkenusi. KBagparnsiii Tpéxuiien (5 4)

23-26 | . KBagpartnbiii TpéxuieH. Pa3iokeHne KBaapaTHOTO TPEXUIeHA HA MHOKHUTEIIH. 4

27 | CamocrostenpHas pabota o Teme: «KBaapaTHBIN TPeXUICHY. 1

T.4. AnredOpaundeckue BbipaxeHnus. Ajredopandeckasi 1poosn (15 1)
08 Panmonaneubie BbIpakeHUs. JlomycTUMBbIE 3HAYEHUS TEPEMEHHBIX, BXOISIIMX B anredOpanydeckoe 1
BEIPAXCHHE.
29-30 | OcHoBHOE cBOMCTBO ApoOu. CokparieHue Apooeii. 2

31 | CnoxxeHue U BBIYUTAaHUE APOOEH ¢ OMHAKOBBIMH 3HAMEHATEIISIMU. 1
32-35 | CnosxeHue 1 BbIYMTAaHUE APoOel ¢ pa3HbIMU 3HAMEHATEISIMHU.

36 | YMHOXeHHe ApoOeii. 1

37 | Bo3Benenue npobu B CTEIEHb. 1

38 | Henenue npobei. 1

39 | IIpeoOpa3oBanme parOHATBHBIX MPEIIOKCHUN. 1

40 @OynKuus y = K yee rpaduk. 1

X
41 | Konmponvnas paboma Ne 3 no meme: «Anzedpauueckue gviparxcenusn. Anzebpauueckasn opoovy.
42 | Ananuz kKoHmpobHoOU pabomel. 1
T.5. Ypasuenust u nepasencrsa. Ksagparunie ypasuenusi(15 u)

43 | HenonHble KBapaTHbIE YPABHEHUSI. 1
44-46 | ®opmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS. 3
47-48 | Pemenue 3a/1a4 ¢ TOMOIIIBIO KBJIPATHBIX YPAaBHEHU. 2

49 | Teopema Buera. 1
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50-51

Pemennie IpoOHBIX pallMOHATIBHBIX YPaBHEHHI.

52-53 | Penrenue 3a1a4 ¢ TOMOIIBIO PAIIMOHATILHBIX YPaBHEHUH.
55-55 | Pemnrenune 3amay.
56 | Konmponvuas paboma Ne 4 no meme: «Keaopamnvie ypasnenus.
57 | AHanu3 KOHTPOJIBHOU PabOTHI
T. 6. YpaBHenusi u HepaBeHcTBa. Cucremsl ypaBHenui (13 4)
58-59 | . Jluneiinoe ypaBHEHHE C IBYMs IEPEMEHHBIMH, €T0 rpaduK.
60-61 | IIpumepsl pelieHUs] ypaBHEHHUH B LETBIX YHUCTAX.
62-63 | Pemienue cucteM ABYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.
64-65 | IIpumMepsl peleHUs] CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IEpEMEHHBIMH.
66 | I'paduueckas wuHTepmpeTanus ypaBHEHHS C JABYMs IE€PEMEHHBIMH W CHUCTEM YypaBHEHUH C ABYMS
NIEPEMEHHBIMH.
67-68 | Pemienne TEKCTOBBIX 33/1a4 C MIOMOIIBIO CUCTEM YpPaBHEHHIA.
69 | Konmponvnas paboma Ne 5 no meme: «Ypasnenusn u nepasencmea. Cucmemolt ypasHeHuiiy.
70 | Ananuz koumponvHoU pabomot.
T.7. YpaBuenus u HepaBencrBa. HepaBencrtna (12 u)
71-72 | Yucnossie HepaBeHcTBA. CII0KEHUE U YMHOKEHHE YHCIOBBIX HepaBeHCTB. CBOMCTBA YNCIIOBBIX
HEPaBEHCTB.
73 | Ilepeceuenue u 00ObETUHEHNE MHOXKECTB.
74 | YucnoBble IPOMEXKYTKH.
75-76 | Pemenue HepaBeHCTB C OJIHOM MEPEMEHHOIA.
77-79 | Pemenue cucteM HEPAaBEHCTB C OJJHON MEPEMEHHOM.
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80 | Konmponvuasn paboma Ne 6 no meme: «Ypasuenusn u nepasencmea. Hepasencmeay. 1
81 | Ananuz konmpoavHoU pabomai. 1
82 | Pemenue ynpaxHEHUH. 1
T.8. ®ynkuuu. OcHOBHbIE MOHATHA (5 4)
83 | IlonsTue ¢ynkuuu. O6iacTb ONpeAeIeHNs U MHOXKECTBO 3HAUCHUH (PYHKITUH. 1
84 | CnocoObl 3amanust pyHKIIUH. 1
85 | I'padux dpynkImm. 1
86 | CoiicTBa (hyHKIIMHU, NX OTOOpakeHHe Ha Tpaduke. 1
87 | Konmponvnas paboma Ne 8 no meme: « @ynkyuu. OcHo6Hble NOHAMUAY). 1
T.9. ®ynkuuu. YucnoBbie pynkuun (9 )
88 | Urenue u nmoctpoeHue rpaduKoB QyHKIHIA. 1
89 | Ilpumepsl rpaduKoB PYHKIMI, OTPAKAIOUINX PeaIbHBIC IPOIIECCHI. 1
90 | ®yHKIMH, ONMCHIBAIONINE MPIMYIO H 00pPaTHYIO MPOMOPIIMOHATEHBIC 3aBUCHIMOCTH, MX TPAQHKH. 1
['unep6omna.
91-93 I'padux pyHkuun y = x2. OyHKIMH y = x2, y= x3, y= Jx, y= |x ; Tpapuyeckoe penieHne ypaBHeHUH 3
U CHCTEM ypaBHEHUH
94 | Pemenue ynpaxHEeHU. 1
95 | Konmponavnas paboma Ne 9 no meme: «@ynuxkuyuu. Yucnoevie ynxkuyuuy. 1
96 | Ananus koumpoavHoU pabomol 1
T.10. IToBTOpenune n odo0menue (6 4acon)
97 Pemenne ypaBHeHNI 1 HEPABEHCTB. 1
98 | ®ynkun. CBoiicTBa QyHKIHA. 1
99 Pemnrenrie TEKCTOBBIX 3a/ad. 1
100 | Hmozosan konmponvnas padoma. 1
101 | Auanuz konmponvrou pabomol. Pemenue 3amay. 1
102 | Pemenne 3amad HOBBIIEHHON CIIOKHOCTH. 1
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9 KJIACC

Ne i/

Jdara nzyyeHus
Tema ypoka

IIo niany

ITo ¢gakTty

T.1. Yucna u svtuucnenusn. /leiiccmeumenshule uucna (9 uacos).
PanmonanpHbIe YKciia, HppPAIMOHATBHBIC YHCIIa, KOHSYHBIC H
OCCKOHEUYHBIC NECATUYHBIC TPOOH

MHokecTBO NEHCTBUTENBHBIX YHCEN; NEHCTBUTEILHBIC YHCIa KaKk
OECKOHEUYHBIE NECATUYHBIC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JEHCTBUTENIBHBIX YHCEI U MHOXKECTBOM TOYEK KOOPAVHATHOMN
IPSAMO

CpaBHeHUe 1eHCTBUTENbHBIX YHCell, apu(pMETUYECKHE JeHCTBUSA C
JEHCTBUTEIIbHBIMY YU CIIaMU

[IpubnuxéHHOE 3HaUEHNE BEIUUNHBI, TOUHOCTh MPUOIMKEHUS

Oxpyrienue yncen

o N O O

OxpyrieHue yucesn

HpI/IKI/II[Ka 1 OLCHKA pE3yJIbTaTOB BBIYHCIICHUI

Konumponsnas paboma Ne 1 no meme: Hucna u evtuucienus.
/leiicmeumenvnole uucna

10

11

12

Ananusz konmpoavrot pabomut. T.2. Ypaenenus u nepagencmaa.
Ypasnenus c oonoii nepemennon (14 uacoe). Jiuneiinoe
ypaBHeHUE. Pellienre ypaBHEHUM, CBOASIINXCS K IMHEHHBIM
JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K
JIMHEVUHBIM

KBanpaTHoe ypaBHeHue. Penienne ypaBHEHUN, CBOSIIIIMXCS K
KBaJPaTHBIM
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KBanparHoe ypaBHeHue. PelieHre ypaBHEHUNA, CBOJISIIIMXCS K

13
KBaJIpaTHBIM

14 bukBanpartHbie ypaBHEHHUs

15 bukBanpaTHbie ypaBHEHUS

16 [IpuMeps! penieHust ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN
pa3noKeHnEeM Ha MHOKHTEIN

17 [Ipumepsl penieHrst ypaBHEHUNM TPEThE U YETBEPTOM CTETIEHEN
pa3IoKEHNUEM Ha MHOXKUTEIH

18 Pemenne npoOHO-paIiOHANIBHBIX YpaBHEHHHA

19 Pemenne npoOGHO-paliiOHANIBHBIX YPaBHEHUN

20 Pemienme TekCTOBBIX 3a/1a4 anredpanyeckKuM METOIOM

21 Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM METOIOM

22 Pemienne TeKCTOBBIX 3a/1a4 anreOpanyecKuM METOIOM

93 Konumponsnas paboma Ne 2 no meme "Ypaenenus c oonoi
nepemennou'’
AHanu3 KOHTpoJbHOM paboTsl. T.3. Ypaeuenus u nepasencmea.

24 Cucmemuwt ypasnenuii (14 uacoe). YpaBHeHue ¢ IByMst
NEPEMEHHBIMU U €ro rpaduk

25 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk

26 Cucrema AByX JTHHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU H €€
perieHue

97 Cucrema AByX JMHEHHBIX YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMU U €&
peleHue

28 Cucrema IByX JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH U €€
peleHue

29 Cucrema AByX JHHEHHBIX YpaBHEHHH C IBYMsI TIEPEMEHHBIMU H €€

penieHue
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Pewienne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a

30
JIpyroe — BTOPOU CTENEHU

31 Pewienne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a
JIPyroe — BTOPOM CTEIEHU

39 Penienne cuctem IByX ypaBHEHMH, OHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOU CTENEHU

33 Pewenne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JUHEHHOE, a
JIpyroe — BTOpPOU CTENEHU

34 I'padmueckas uHTEpIIpETaLINs CUCTEMBI YPABHEHUH C IBYMS
NIEPEMEHHBIMU

35 Penienne TekcToBBIX 3a/1au aJireOpanyeckuM crocodom

36 Pemienne TekcTOBBIX 3a/1a4 areOpanyeckKuM crocodom

37 Konumponvnasa paboma Ne 3 no meme ""Cucmemul ypagnenui"

38 Ananuz konmponvhoti pabomsi. T.4. YpaBHEHUS U HEPABEHCTBA.
Hepasenctsa (16 yacoB). UuciioBele HepaBeHCTBA U X CBOMCTBA

39 YucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JInHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOU U UX PELIECHUE

41 JInHeliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHON U UX PELICHHE

42 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELLICHUE

43 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U UX
pemenue

44 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOMN U UX
pelieHue

45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM U UX
pelieHue

46 KBanpaTHble HepaBeHCTBA U UX pELIEHUE

47 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE
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48

KBagparuslie HepaBEHCTBA U UX PEILICHUE

49 KBaapaTHbie HEpaBEHCTBA U UX pELICHUE

50 KBanparHbie HepaBeHCTBA U UX pEIICHHUE

51 I'padmueckas HHTEpHIpETALIUS HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMU

59 ['padmyeckas MHTEpIpeTallsi HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU

53 Koumponsnan paboma Ne 4 no meme ""Hepasencmea'"

54 Ananuz konmpoavrot pabomut. T.5. @yuxyuu (16 uacos).
KBanpartuunas ¢pyHkius, e€ rpaduk u CBOHCTBA

55 KBanparuunas ¢yHkius, e€ rpaduk U CBONCTBA

56 KBanparnunas ¢pynkuus, e€ rpaduk 1 cBOiiCTBa

57 [TapaGona, KOOpAUHATHI BEPIIMHBI TAPaOOIIbl, OCb CHMMETPUH
napadoJIbI

58 [TapaGoia, KOOpAMHATHI BEPUIMHBI TAPa0OOIIbl, OCb CHMMETPUU
napaboJIbl

59 [Tapabosna, KoOpAUHATHI BEPIIMHBI TapaboJibl, 0Cb CUMMETPUN
napaboJIbI

50 [Tapabosna, KoOpAUHATHI BEPIIMHBI TapaboJibl, 0Cb CUMMETPUN
napaboJIbl

61 [TapaGoia, KoOpAMHATHI BEPUIMHBI TAPa0OOIIbl, OCb CHMMETPUH
napaboJTbI

62 Konmpononaa pavoma Ne 5 no meme « Dynkyuuy.

63 Ananusz konmponvrnou pabomwr. I'padukn pynknuii: y = kKX, y = kX +
b, y=K/X, y=x3, y=vX, y=|X|

64 I'padukm pynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X]

65 I'paduxn Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

37




66

I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|

67 I'paduku dynknmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

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

69 Konmponsnas paboma Ne 6 no meme " @ynuxkyuu"
Ananuz konmponavnou pabomwi.T.6. Hucnoevie

70 nocneoosamenvuocmu (15 uacos). Ilonstue dnciaoBoi
MOCIIEI0BATEIbHOCTH

7 3aganne MOoCIeJ0BaTEIbHOCTH PEKYPPEHTHOM (HOpMyYIIoi
dbopMyIoii N-To YIeHa

72 Apudmerrdeckas mporpeccus

73 Apudmerrdeckas mporpeccus

74 @opmyIibl N-To WieHa apuPMETHIECKON MPOrpECcCCur, CYMMBI
NEPBBIX N YJIEHOB

75 @opmynsl N-T0 YieHa apuPMETHUECKONH MPOTPECCUH, CYyMMBbI
NIEPBBIX N YIECHOB

76 Konmponvnasa paooma Ne 7 no meme «Hucnosvie
nocneooeamenbHOCHu.
Ananuz konmponvrol pabomei. I'eoMmeTpuyeckas nporpeccusi.

77 ®opMmyibl N-TO YieHa apuPMETHUECKON 1 T€OMETPHUIECKON
IPOrpeccuii, CyMMbI IIEPBBIX N YWIEHOB

78 ®opmyIibl N-To iieHa apu(pMEeTHIECKON U TeoMeTpUYeCKOn
IIPOrPECCUil, CyMMBI IIEPBBIX N WIEHOB

79 N3o06paxeHne wieHOB apu(PMETUUECKON U TeOMEeTpUUYECKOI
IIPOrpeccuil TOYKaMu Ha KOOPINHATHON INIOCKOCTH

80 N3o6paxeHne wieHOB apu(PMETUUECKON U TeOMETpUUIECKOI
IIPOTPECCUI TOUYKAMH Ha KOOPAVMHATHOW IJIOCKOCTH

81 JIMHENHBIN U YKCIIOHEHIMAJIbHBIA POCT
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82

CrokHbI€ POLIEHTHI

83

84

CrnoxHbIC IIPOLCHTEI

Konmponvnaa pavoma Ne 8 no meme "Hucnoguie
nocnedoeamenvhocmu'’

85

Ananuz xkonmponvrou pabomot. T.7. Iloemopenue, 0606uenue,

cucmemamu3zayus 3nanuii (18 uacoe). lloBropenue, o000ICHHE U

cucTeMaTu3alus 3HaHui. 3anuch, CpaBHEHUE, ACHUCTBUS C

HeﬁCTBHTeHBHLIMH YUCJIaMU, YUCJIOBas IIpsamMast

86

87

[ToBTOpenue, o6o0IIeHNE 1 cucTeMaTH3ays 3HaHui. [IporeHTHI,

OTHOILIEHHUS, TPOIIOPLIUU

HOBTOpeHI/IC, O606IH€HI/IG H CUCTCMaTHu3alusa 3HAHHH. OprrJ'IeHI/Ie,

HpI/I6J'II/I)KeHI/Ie, OLICHKAa

88

[ToBTOpenue, 0000IIEHNE U cUCTeMaTH3aKs 3HaHui. Penenne

TEKCTOBBIX 33714 apU(PMETUIECKIM CIIOCOOOM

89

90

[ToBTOpeHnue, 06001IeHNE U cucTeMaTH3alus 3HaHui. Pemienne

TEKCTOBBIX 3aJ]a4 apuPMETUUECKUM CIIOCOOOM

[ToBTOpeHue, 06001IeHNE U cUcTeMaTH3aIus 3HaHui. Pemenue

TCKCTOBBIX 3aga4 apI/I(bMCTI/I‘IeCKI/IM CII0COO0M

91

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHHI.

[IpeobpazoBanue aredpandyeckux BHIPAXKEHUH, JOMYCTUMBIC

3HA4YCHUA

92

93

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUM.

[IpeoOpazoBanne anredbpandecKux BHIPAKEHHH, TOTTyCTUMbBIC

3HAYCHUA

[ToBTOpeHuUe, 0600IIeHNE U cUCTeMaTH3allvs 3HAHUH.

Hpeo6pa3OBaHHe anre6pqueCKI/1x BBIpa)KeHHﬁ, JAOIIYCTUMBIC

3HA4YCHUA
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[ToBTOpeHue, 0600IIEHNE U CHCTEMAaTU3allvs 3HAHUH.

94 [IpeoOpazoBanue anredpanyecKux BhIPAKECHHH, IONTyCTUMbIC
3HAYEHUS

95 [ToBTOpenue, o6oOIIeHNE U cucTeMaTH3aIus 3HaHui. DyHKIHU:
MOCTPOCHHE, CBOMCTBA N3YYEHHBIX (PYHKIIUI

96 [ToBTOpEeHHE, 0000IIEHUE U CUCTEMaTH3alKs 3HaHUH. DYHKIINU:
MIOCTPOEHUE, CBOMCTBA N3YUEHHBIX (DYHKINN

97 [ToBTOpenue, 06061IeHne U cucTemaTu3anus 3Hanuil. yHkuuu:
MOCTPOCHUE, CBOMCTBA U3YYEHHBIX (DYHKIINH

98 [ToBTOpenue, 0600IICHNE U cUCTeMaTH3aIMs 3HaHUH. DyHKINN:
MIOCTPOCHHE, CBOMCTBA N3YUYEHHBIX (DYHKITHIA

99 [ToBTOpenue, 06001IeHNE U cucTeMaTH3anus 3Hanui. ['paduueckoe
pelleHne ypaBHEHUH U UX CUCTEM

100 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. ['paduaeckoe
peleHre ypaBHEHUH 1 UX CUCTEM

101 Hmozosan konmponvnas paboma

102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUT
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