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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00y4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTUIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJE W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl aIalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHune anreOpbl oOecleyMBaET pa3BUTHE YMEHHS HaOJIOIaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000I1IEHNEe U KOHKPETU3al1Io, abcTparupoBaHue U
anajoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl ydeOHOro kypca «Airedpa» g OCHOBHOIO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimn». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSKEHUH TPEX JIET U3YUEHHUs Kypca, B3aUMOJAECUCTBYS C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
IPUXOJIUTCS JOTHUYECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHeMY 00I11eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKHA Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaunm oOydenuss anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUSA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHs, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEJICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEA0OBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmiectBe. M3yueHune martepuana CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUIIM3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kkjaccax u3ydaercssi y4eOHbIA Kypce
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (POPMBI 3aIHUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaldbHBIM IIOKa3aTeleM: ONpeaeeHrue, MpeoOdpa3oBaHUe
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne TOPU3HAKOB  ACIMMOCTH, pPaA3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAJIBHBIM I1OKA3aTENIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUI.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopnunara Touku Ha npsimoil. HuciaoBbie mpoMexyTku. Paccrosinue Mexty
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbiXx 3aBucumoctedl. I[lonsatue ¢dynkuuu. I'paduk
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagpatHbpiii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PannonanbHbie BRIpaXKEHUS U UX MTPE0Opa3OBaHUE.

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 mHTEpHpeTaLds YPaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dbyskuun. Urtenune cBoicTB GyHkumu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CHCTEM ypaBHEHUI.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE JIEWCTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOUHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl penieHusi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEVHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. PellleHne CUCTEM IBYX YpaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre NMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictsa. [lapabona, KoopAHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHuE IOCIEAOBATEIIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

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

N300paxeHne 4YIEHOB apU(PMETHUECKON W TEOMETPUYECKOW MPOTPECCHit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYpP T'Pa’kJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3a/layd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlMEd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTeMaTHYECKOM Hayku Kak cdepbl 4YeoBeueCcKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEIOBATENIbCKOM
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH H OTAbIXa, peryasipHas du3ndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeH Cpefbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(UKalmy, OCHOBaHUS JUIsi OOOOLIEHUST M CpPAaBHEHMS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTUBOpEUne, MpodiemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUajora, OOHapy>KUBaTh PA3NHYUE U CXOACTBO TO3HIUH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIlU U OCOOCHHOCTEH ay TUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHABI padoOT, JI0rOBapUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboTHI M KOOPIAWHUPOBATH CBOM JICUCTBUS C APYTHUMH YICHAMH KOMaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysbTaTa pelieHuss MaTEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOMN ILIEIU
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTe 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATH TPUKHUAKY U OLIEHKY PE3YJIbTaTa BHIUMCICHUHN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4d, CBSI3aHHBIE C OTHOLICHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh aire0Opanvyeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHATH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
MEPEMEHHBIX.

BeimonHAT,  TpeoOpa3oBaHUs  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMONHAT yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECEHHUSI 32 CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
MpUMEHEHUST (HOPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pewiaty JIMHENHBIE YpaBHEHUA C OJHOM NEPEMEHHOW, MPUMEHSS IpPaBHIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBISIONIMXCS PEHICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pemiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUII TI0 YCIOBUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N300paxkath Ha KOOPAUHATHOM MPSIMOIl TOUKHU, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUHMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaiIM3a MHGOpMaIUH,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICIYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOYKECTBE JAEHCTBUTEIBHBIX
Yucen JJIsl CPaBHEHUS, OKPYTJIICHUS W BBIYUCICHUN, N300pakaTh JICHUCTBUTEIHHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpuMeHsAT, TOHSATHE apU(METHYECKOTO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKALIMX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BEIPAXKEHU, COEPIKAIIUX CTENIEHH C LIEJIbIM MTOKa3aTEeIIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BRIPAKECHU ISl pEIICHUS PAa3IMYHbIX 3a7a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty NMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT clOBECHON (OPMYIMPOBKH 3aJayd K €€ anreOpanyeckon
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpaMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpauKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi cCTeNeHEed C LEJIbIMH TOKa3aTelasiMAU M KOPHEH,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIIMOHANIbHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHHUM C IBYMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, H
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONINE KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM NMPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIui Buna: 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.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHU MO UX IpaduKam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOoco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHS C€  HCMOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSI3aHHBIE C YUCIIOBBIMH TOCIEAOBATEIBLHOCTSIMU, B TOM
qrCIie 334U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 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. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kourpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyectBo
Ne ni/m Tema ypoka JacoB
Bcero
1 [MoHsITHE PAIMOHAIFHOTO YHCIIa 1
2 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YUCIAMU 1
3 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCITAMU 1
4 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YUCIAMU 1
5) Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCITAMU 1
6 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU YUCIAMU 1
7 CpaBHeHue, ynopsiiourBaHie paliiOHaIbHBIX YHCEI 1
8 CpaBHeHue, yrnopsJ0YMBaHUE PALlMOHATBHBIX YHCEl 1
9 CpaBHeHue, yrnopsJ0YMBaHUE PALlMOHATBHBIX YHCEN 1
10 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIeM 1
11 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1
12 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIeM 1
13 CreneHs ¢ HaTypalabHBIM IIOKA3aTENEM 1
14 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1
15 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEANbHOM MPAKTUKH 1
16 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 PeaIbHOM MPAKTUKH 1
17 Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEANbHOM MPAKTUKH 1
18 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeasIbHOM MPaKTUKU 1
19 [Tpu3HaKK JeTUMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIN HAaTYPaIbHbBIX YHCE 1
20 [Tpu3Haky AeMMMOCTH, Pa3I0KEHUS HA MHOKUTEN HATYPAITbHBIX YHCEIT 1
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Peanbnbie 3aBucumoct. [Ipsmas u o6paTHas NpONOPUUOHATILHOCTH

1
22 Peanbublie 3aBucumoctu. [IpsiMast u 0OpaTHasi MpONOPIMOHATEHOCTH 1
23 Peanbnbie 3aBucumoctH. [Ipsmas u oOpaTHas mpONOPIHOHATILHOCTH 1
24 Peanbnbie 3aBucumoct. [Ipsmas u o6paTHas NpONOPUUOHATILHOCTH 1
25 KontponbHas padota nmo teme "PanmonanpHbie yncia" 1
26 bykBeHHbIE BbIpaXKEHUS 1
27 [Tepemennsie. [JomycTrMble 3HaYSHHS IEPEMEHHBIX 1
28 DopmyIibl 1
29 DopmyIbl 1
30 [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE MOTOOHBIX CIIaraeMbIX 1
31 [Ipeo6pa3oBanre OYKBEHHBIX BBIPAXKEHUN, PACKPHITHE CKOOOK U MPHUBEICHUE TTOIOOHBIX CIaraeMbIX 1
32 [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK M NPUBEACHUE TOA0OHBIX CIIaraeMbIX 1
33 [IpeoOpa3oBanue OyKBEHHBIX BBIpRXKEHUI, pACKPBITHE CKOOOK U MPUBEIEHUE MOT00HBIX CIaraeMbIX 1
34 CBolicTBa CTENIEHU C HATYPAJIbHBIM [T0Ka3aTeIeM 1
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM [T0OKA3aTEIEM 1
36 CBo¥icTBa CTEIICHU C HATYPAIBHBIM ITOKa3aTeIeM 1
37 MHoOTro4IeHBI 1
38 MHorounexsl 1
39 CrnoxeHne, BBIYATAHUE, YMHOKEHHE MHOTOWICHOB 1
40 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE MHOTOUYICHOB 1
41 CioxeHune, BBIYUTaHNUE, YMHOKEHUE MHOTOUYIEHOB 1
42 CnoxxeHue, BBIYUTAaHHUE, YMHOKEHHE MHOTOUYJIEHOB 1
43 @opMyIIBI COKPAIIEHHOTO YMHOXEHUS 1
44 DopMyIIbl COKPAEHHOTO YMHOXKEHUS 1
45 DopMyIBl COKPAIIEHHOTO YMHOKEHUS 1
46 @opMyIIbI COKPAILIEHHOTO YMHOXKECHUS 1




47

®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

1
48 Pa3noxeHre MHOTOUJICHOB HA MHOXKUTEIN 1
49 PasnoxeHrne MHOrO4I€HOB HA MHOKUTEIIN 1
50 Paznoxenne MHOTOUYJICHOB HA MHOKUTEIN 1
51 Pa3noxeHre MHOTOUYJICHOB HA MHOXKUTEIN 1
52 KonrtponbHas pabora no reme "Anredpanyeckue BeIpakeHus" 1
53 VYpaBHeHMe, IpaBuiIa NpeoOpa3oBaHUs YpaBHEHUs, PABHOCHIIBHOCTh YPaBHEHUH 1
94 JluneitHoe ypaBHEHHUE C OAHON IEPEMEHHOMN, PEellIEHUE JIMHEHHBIX YpaBHEHUH 1
55 JIuneliHOEe ypaBHEHHE C OJHOM EPEMEHHOM, pEIlIEHNE JUHEHHBIX YPaBHEHUI 1
56 JInHeliHOe ypaBHEHHE C OJHOU IIEPEMEHHOM, PEIICHNE JTMHENHBIX YPAaBHEHUN 1
57 Pemenue 3a1a4 ¢ momoIp0 ypaBHeHUN 1
58 Pemrenue 3a1a4 ¢ MTOMOIIBIO ypaBHEHU I 1
59 Pemenue 3ana4 ¢ moMOIIBIO ypaBHEHUN 1
60 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH 1
61 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk 1
62 JluneliHOE ypaBHEHHUE C IBYMS TIEPEMEHHBIMH U €T0 rpaduk 1
63 Cucrema IByX JTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU 1
64 Cuctema AByX JTMHEHHBIX YpaBHEHHH ¢ IByMsI I€peMEHHBIMU 1
65 Cucrema IByX JTMHEHHBIX YpaBHEHHH C IBYMsI IEPEeMEHHBIMHU 1
66 Cucrema AByX JTMHEHHBIX YpaBHEHHH ¢ IByMsI I€peMEHHBIMU 1
67 Pemenune cucrem ypaBHEHUIA 1
68 Pemenue cucrem ypaBHEHUN 1
69 Pemenune cucrem ypaBHEHHIA 1
70 Pemenue cucrem ypaBHEHUN 1
71 Pemenue cucreM ypaBHEeHUH 1
72 KonrtponsHas pabora o teme "Jlunelinsle ypaBHeHus" 1




73

Koopaunara Touky Ha mpsmMoin

1
74 YwucioBble TPOMEKYTKH 1
75 Yucnosble IPOMEKYTKH 1
76 PaccrosiHue Mexny 1ByMs TOUKaMH KOOPIUHATHON IPSIMOM 1
77 Paccrosinue Mexxay IByMsl TOYKaMU KOOPIAMHATHOM MPSIMOMA 1
78 [IpssMoyronbHas cucTeMa KOOPANHAT HA IJIOCKOCTH 1
79 [IpsimoyrospHas cucTeMa KOOpAWHAT Ha INIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamu 1
81 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamu 1
83 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIaMu 1
84 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH 1
85 Urenue rpauKoB pealbHbIX 3aBUCUMOCTEMN 1
86 [Tonsatne GyHKIIUU 1
87 I'paduk pynkumm 1
88 CaoiicTBa GyHKINI 1
89 CaoiicTBa GpyHKINI 1
90 Jlunelinas GyHKIMA 1
91 Jluneiinas GyHKIISL 1
92 IToctpoenue rpaduka TuHeHHON QyHKINH 1
93 [TocTpoenwne rpaduka IMHEHHOH QyHKITIH 1
94 I'paduk pynkumm y =[x| 1
95 I'paduk pynkumn y =[x| 1
96 Konrtponsnas padora o teme "Koopaunats! u rpadpuku. OyHKun" 1
97 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOOB Kypca 7 Kiacca, 00001IeHne 3SHaHU I 1
98 [ToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB Kypca 7 Kilacca, 0000IIeHne 3HaHu ! 1




99 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001eHne 3HaHHH 1
100 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOOB Kypca 7 Kiacca, 00001IeHne 3SHaHU I 1
101 HroroBas koHTpoJIbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 7 Ki1acca, 00001eHne 3HaHUi 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




8 KVIACC

KosanuyectBo
Ne i/ Tema ypoka 4acoB
Bcero
1 KBagparHslil KOpEeHb U3 YUCIIa 1
2 [TonsiTHe 00 UppaIMOHAITLHOM YHCIIC 1
3 JlecaTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT 1
4 JlecaTUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT 1
5) JleficTBUTENBHBIC YKCTIA 1
6 CpaBHeHue J1eHICTBUTENBHBIX YUCEl 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 YpaBHeHHE BHJIA X2 = a 1
10 CBoiicTBa apupMeTHUECKUX KBAPAaTHBIX KOPHEH 1
11 CaoiicTBa apuMeTnyecKux KBaJpaTHBIX KOpHEN 1
12 ITpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, COIEPIKAIINX KBaIpaTHbIE KOPHU 1
13 ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUHN, COIEPIKAIINX KBAJAPATHbIE KOPHU 1
14 [IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX KBaIpaTHbIE KOPHU 1
15 ITpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, COIEPIKAIINX KBAIPaTHbIE KOPHU 1
16 CreneHsn ¢ LEJIBIM ITI0Ka3aTeleM 1
17 CrannapTHas 3anuch yucia. Pazmepsl 00bEKTOB OKpYKaroLiero Mupa (0T 3JeMEHTapHBIX YaCTHIL 10 1
KOCMHYECKHX 00BEKTOB), JUIUTENILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHUPE

18 CBoliCTBa CTENEHU C LIEJIBIM NTOKA3aTelIeM

19 CBoiicTBa CTENEHH C LENBIM MTOKa3aTeIeM

20 CBoiicTBa CTENEHU C LENIBIM [TOKa3aTeIeM




21

CBOICTBA CTEIICHU C OCJIBIM ITI0KAa3aTCJICM

1
22 CBoiicTBa CTETIEHH C 1IeJIBIM IT0Ka3aTeIeM 1
23 KBanpatsblii TpéxuieH 1
24 KBanpatsblii TpéxuineH 1
25 Paznoxenue kBagpaTHOTO TPEXUIECHA HA MHOKHUTEIN 1
26 Paznoxenne KBagpaTHOTO TpEXUIEHA HA MHOKHUTEIN 1
27 KonTponbnas pabota no Temam "KBangparusie kopuu. Crenenu. KBaapaTtusiii Tpexunen" 1
28 Anrebpandeckast 1po0b 1
29 JlonycTUMBbIE 3HAUSHUSI IEPEMEHHBIX, BXOASIIUX B alre0pandyeckue BhIpakeHUs 1
30 JlonmycTHMbIe 3HAYSHHS TIEPEMEHHBIX, BXOAAIINX B alreOpandecKkre BhIPaKeHUs 1
31 OcHoBHOE CBOICTBO anredpandeckoi apodu 1
32 Coxkparenue apobeit 1
33 Coxkpatenue apobeit 1
34 Coxparenue apobeit 1
35 CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE U JIeJIeHUe ajaredpanyeckux apooeit 1
36 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE U JIeJICHHE anreOpanueckux apooeit 1
37 Crnosxenue, BBIYMTaHUE, YMHOKEHUE U JIeJICHHE anredpanyeckux Ipooeit 1
38 CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE U JIeJIeHUe ajaredpanyeckux apooeit 1
39 [TpeoOpazoBaHMe BEIpAXKEHHH, COIEPIKANTUX aNTeOpandecKkue Ipoou 1
40 IIpeoOpa3oBaHue BBIpAXKEHUN, COAEPIKAIINX alredpandeckue 1poou 1
41 [IpeoOpa3oBaHue BbIpaxeHH, coepKalux aaredpanyeckue 1poodu 1
42 KonrtponsHas pabora o teme "Anredpanueckas 1poos" 1
43 KBanpaTtHoe ypaBHEeHUE 1
44 Hemnonnoe kBagpaTHoe ypaBHEHUE 1
45 HemnonHoe kBagpaTHOE ypaBHEHUE 1
46 @opMyia KOpHEU KBaApaTHOIO YPaBHEHUs 1




47 ®opMyia KOpHEW KBapaTHOIO YpaBHEHUs 1

48 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemenue ypaBHeHUH, CBOASIIUXCS K KBaJIpaTHBIM 1

52 Pemenue ypaBHeHUH, CBOAAIIMXCS K KBAJPaTHBIM 1

53 [Ipocreiimume qpoOdHO-palliOHATEHBIE YPaBHEHUS 1

94 [Ipocreiimune qpoOHO-pallnOHAIbHBIE YPaBHEHUS 1

55 Pemennie TeKCTOBBIX 337124 C TOMOIIIBIO KBAJPAaTHBIX ypaBHEHUN 1

56 Pemrenne TeKCTOBBIX 3314 € IOMOIIBIO KBAJAPATHBIX YPAaBHEHUU 1

57 KonTponbnas pabota o Teme "KBagparHbsie ypaBHEeHUS" 1

58 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 TpauK, IPUMEPHI PEIICHUS YPABHEHHUH B IIETBIX 1
qHcIax

59 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €r0 TpaduK, IPUMEPHI PEIICHUs] YPAaBHEHUH B IENBIX 1
qHcIax

60 JluneitHoe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU, €Tr0 TpaduK, IPUMEPHI PEIICHUS YPaBHEHHH B IETBIX 1
qrcnax

61 Pemenue cucrem IByX JTMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU 1

yX yM
62 Pemenne cuctem NByX TUHEHHBIX YPaBHEHHI C ABYMS MEPEMEHHBIMU 1
63 Pemenwue cuctem IBYX JTUHEHHBIX YPAaBHEHHI C IBYMS ITEPEMECHHBIMHU 1
yX yM
64 [Tpumeps! penieHrs CUCTEM HETMHEHHBIX YPaBHEHH ¢ ABYMs IEPEMEHHBIMU 1
65 ITpnMepH! penteHnst CUCTEM HEJIMHEWMHBIX YPaBHEHUH ¢ IBYMS ITepEeMEHHBIMH 1
yM

66 I'padmueckas mHTEpIIpeTallsl YPaBHEHUS C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHH C 1
JBYMSI IIEPEMEHHBIMU

67 I'padmyeckas mHTEpIIpeTallUsl YPABHEHUS C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHUI C 1

ABYMA ICPECMCHHBIMHA




68

Pemrenne TeKCTOBBIX 3aJa4 € IOMOILBIO CUCTEM YPABHEHUHI

1
69 Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUH 1
70 Pemrenne TeKCTOBBIX 3aJa4 € IOMOILBIO CUCTEM YPABHEHUHI 1
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 01HOI TTepeMEHHOMN 1
74 JluHeliHbple HepaBEHCTBA C OAHON EPEeMEHHON U UX pellieHue 1
75 JluneiiHble HEpaBEHCTBA C OJJHOM MTEPEMEHHOM U UX PELICHHE 1
76 JluHeliHbple HepaBEHCTBA C OJHOI EpEeMEHHON U UX pellleHue 1
77 CucreMbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pellleHue 1
78 Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM U UX pEeLIeHUE 1
79 CucreMbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pellleHue 1
80 N300pakeHue penieHns TMHEHHOI0 HepaBeHCTBA U UX CUCTEM Ha YMCIIOBON MPSAMOM 1
81 N300paxeHue perieHns JMHEHHOTO HEPAaBEHCTBA U UX CUCTEM Ha YMCIIOBOM MpsSMOit 1
82 KonrtponsHast pabora no temam "HepaBeHncTta. Cuctemsl ypaBHEHUI" 1
83 [Tonstre QpyHkunn 1
84 OO6macTh ornpeneaeHusl U MHOKECTBO 3HAUeHUN (QyHKIIUU 1
85 CrniocoObI 3a1anust PyHKIHIA 1
86 I'paduk pynkunn 1
87 CaoiicTBa pyHKIINHU, UX OTOOpaKeHUE HA TpaduKe 1
88 UYrenue u noctpoeHne rpagukoB HyHKIHN 1
89 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCHI 1
90 OyHKITH, OTIMCHIBAIOIIHIE MTPSIMYIO i OOPATHYIO MPOITOPITMOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu 1
91 I'unepOona 1
92 I'unepbona 1
93 I'padux Gpynkum y = x? 1




94 I'padux pynkuum y = x? 1
95 OyHkuu Yy =X2, Y = X3,y = VX, Y = [X|; rpadudeckoe pernieHue ypaBHEHHI U CUCTEM YpaBHCHHM 1
96 Oynkiun Y =X% Y = X3,y = VX, Y = [X|; rpadudeckoe pemeHne ypaBHEHHH U CHCTEM YpaBHEHHI 1
97 [ToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M 8 KJIaCCOB, 0000IIIeHNE 3HAHUI 1
98 [ToBTOpPEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 Ki1accoB, 0000IIICHIE 3HAHUI 1
99 [ToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB KypCcOB 7 U 8 KilacCoB, 00001IeHNe 3HAHUI 1
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8 KlaccoB, 0000111eHNE 3HAHUI 1
101 Hrorosas KoHTpoJIbHAsT paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 0000111eHe 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

KoaunuyectBo
Ne i/ Tema ypoka 4acoB
Bcero

ParmonanbHble yncia, MppalvoOHAIbHBIC YHCIIa, KOHEUYHbIC M OECKOHEUHBIE IECATUYHBIE Ipoou 1

MHOXecTBO JeHCTBUTENBHBIX YUCEN; AEUCTBUTEIbHbBIC YUCIIa KaK OECKOHEUHbIE IECATUYHBIE IpOOH
3 B3aumHO 0/1HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JICHCTBUTENIBHBIX YUCENl U MHOKECTBOM 1

TOYEK KOOPIAMHATHOU MPSIMOM
4 CpaBHeHue 1eHCTBUTENBHBIX Yncell, apuMeTUYECKHE JeUCTBUS C JeHCTBUTEIbHBIMU YHUCIAMU 1
5) [TpubnmxEHHOE 3HAYCHNE BEIMIUHBI, TOYHOCTD MPHOIIKECHHS 1
6 OxpyrieHune uncen 1
7 OKpyTJIeHHE Ynces 1
8 IIpukuaka 1 oLeHKa pe3yIbTaTOB BEIYNCICHUN 1
9 IIpukuaka 1 oLeHKa pe3yabTaTOB BBIYNCICHUN 1
10 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM 1
11 JInnenHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM 1
12 KBagparHoe ypaBHeHue. Pemenre ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM 1
13 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHH, CBOASIIMXCS K KBaJPAaTHBIM 1
14 bukBanpaTHbie ypaBHEHUS 1
15 buxBanpaTHble ypaBHEHUS 1
16 [Ipumepsl perieHns: ypaBHEHUN TPETbeW U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKHTEIN 1
17 IIpuMepsl pelieHns: ypaBHEHUM TPETbEe U YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha MHOKUTEIIN 1
18 Pemenue npoOGHO-paliMOHANBbHBIX YpaBHEHUN 1
19 Pemenue 1poOHO-pallMOHANIBHBIX YpaBHEHHH 1
20 Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM 1




21

Pemenne TeKCTOBBIX 3aaa4 anre6panquKHM MCTOJO0M

1
22 Pemrenne TeKCTOBBIX 3a/1a4 alIreOpandecKuM METOJIOM 1
23 KonTponbHas pabota mo Teme "YpaBHEHUS C OJJHOU IMepeMeHHON" 1
24 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk 1
25 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK 1
26 Cucrema 1ByX JUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMH U €€ pelIeHUe 1
27 Cuctema AByX JIMHEHHBIX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU U €€ pelieHue 1
28 Cucrema 1ByX JUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMH U €€ pelIeHUe 1
29 Cuctema AByX JIMHEHHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMU U €€ pelieHue 1
30 Pemrenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JUHEHHOE, a IPYyroe — BTOPOM CTEIIEHU 1
31 Pemienue cuctem NByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTENEHH 1
32 Pemrenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a PYro€ — BTOPOM CTEIIEHU 1
33 Pemenue cucrem 1ByX ypaBHEHMI, OHO U3 KOTOPBIX JINHENHOE, a IPyroe — BTOPOM CTENEHU 1
34 I'paduueckas uHTEpIIpPETALIMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU 1
35 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom 1
36 Pemennie TeKCTOBBIX 33129 aNreOpandecKuM crocooom 1
37 KonTponbnas padora no teme "Cucremsl ypaBHEHUN" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 UYucnoBbie HEPAaBEHCTBA U X CBOWCTBA 1
40 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE 1
41 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE 1
42 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE 1
43 CucTembl TMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHON U UX pELIEHUE 1
44 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIIECHUE 1
45 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON U UX pelIeHUE 1
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1




47

KBagparHble HEPaBEHCTBA U UX PELLICHUE

1
48 KBanparHpie HEpaBEHCTBA U UX PEIICHUE 1
49 KBagparHble HEPaBEHCTBA U UX PELLICHUE 1
50 KBagparHble HEPaBEHCTBA U UX PELLIEHUE 1
51 I'padpuueckas MHTEpHIpeTalUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU 1
52 I'paduueckas HHTEpIIPETAIIUS HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU 1
53 KontponbHas padota no teme "HepaBenctna" 1
94 KBagparuunas ¢pyHkuus, e€ rpaguk u cBOicTBa 1
55 KBanpartuunas ¢ynkus, e€ rpaduk 1 CBONCTBa 1
56 KBagparuunas ¢pyHkuus, e€ rpaguk u cBOicTBa 1
57 [TapaGona, KOOpAMHATHI BEPIIUHBI TapadO0Ibl, 0Ch CAMMETPHH HapadoIIbl 1
58 [Tapaboiia, KOOPAMHATHI BEPIITMHBI TAPa0OIIbI, 0OCH CHMMETPHH MapadoIIbl 1
59 [Tapabona, KOOpAUHATHI BEPIINHBI TApabOIIbl, 0Cb CAMMETPHUH NapaboIIbl 1
60 [Tapabomna, KoopIMHATHI BEPIIUHBI TaPabOIIbl, 0CH CAMMETPHUH MapadoIIbl 1
61 [Tapabona, KOOpAUHATHI BEPIINHBI TAapabOoIIbl, 0Cb CAMMETPHUU NapabOoIIbl 1
62 [Tapaboia, KOOPAMHATHI BEPIITHMHBI TApa0OIIbI, 0Ch CHMMETPHH MapadoIIbl 1
63 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
64 I'paduxu pynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
67 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
69 KonTponbHas padota o Teme "OyHkimn" 1
70 IToHsaTHE YNCIOBOH MOCIENOBATEILHOCTH 1
71 3ajaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHON (hopMysoit 1 popMyIioi N-TO WieHa 1
72 Apudmerndeckas 1 reOMETpUIECcKast IpOrpeccuu 1




73 Apudmerndeckas 1 reOMETpUIECKasi IPOTrpeccuu 1

74 ®opmyiibl N-ro 4ieHa apupMeTHIECKON U TeOMETPUUECKON IPOrpeccuii, CyMMBbI NIEPBBIX N YIECHOB 1

75 @opmyItel N-TO WieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCUil, CyMMBI MEPBBIX N YICHOB 1

76 @®opmyItel N-ToO WieHa apuPpMETHIECKON U TEOMETPHUECKON IPOTPECCUil, CyMMBI NEPBBIX N YICHOB 1

77 ®opmyiibl N-ro 4ieHa apupMeTHIECKON U TeOMETPUUECKON IPOrpeccuii, CyMMBbI NIEPBBIX N YIECHOB 1

78 ®opmyItel N-TO WieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCUi, CyMMBI ITEPBBIX N YWICHOB 1

79 N300pakeHue 4wieHOB apu(pMeTHUECKON U TeOMEeTpUYECKON IPOrpeccuii TOUKaMu Ha KOOPAUHATHON 1
IJIOCKOCTH

80 N300pakeHne 4ieHOB apu(pMETHIECKON U TEOMETPHUYECKON POTPECcCHil TOUKaMU Ha KOOPAWHATHON 1
IJIOCKOCTH

81 JIuHEHHBIN ¥ SKCIIOHCHITMAIBHBIA POCT 1

82 C0XHBIE TPOLIEHTHI 1

83 Cr0XHBIE TTPOIIEHTHI 1

84 KonrtponsHas padora o Teme "YuncnoBsle nocieoBaTenbHoCTH" 1

85 [ToBTOpEeHMEe, 00001IeHNE U cUCTEMAaTH3alusl 3HaHUH. 3aluCh, CpaBHEHUE, ICHCTBUS C 1
JeMCTBUTENILHBIMU YMCIIaMU, YUCIIOBAsT IPSIMast

86 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHui. [IpoleHThI, OTHOIIEHHS, TPONOPLUN

87 [ToBTOpenue, 0600IIeHNEe U cucTeMaTu3aus 3Hanni. OKpyrieHue, MpUOIMKEHHE, OIeHKa

88 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHui. Perienne TeKCTOBBIX 3a/1a4 apu(METHUECKUM 1
crocooom

89 [ToBTOpEeHme, 006001IeHNE U cUCTeMaTH3alus 3HaHUU. Pelllenne TeKCTOBBIX 3a/1a4 apu(MeTHIECKUM 1
crocooom

90 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHU. Pelienne TeKCTOBbIX 3a/1a4 apu(MeTHIECKUM 1
CIoco00M

01 [ToBTrOopenue, o0o0mIeHNe U cucteMaTn3anus 3Hanuil. [IpeodpazoBanue anredpandecKux 1
BBIPQ)XEHUI, TOMyCTUMBbIE 3HAUCHUS

92 [ToBTOpeHue, 0600mEeHe U cucTeMaTu3aus 3Hanni. [IpeodbpasoBaHue anredpandecKux 1




BBIPAKCHM, TOIIyCTUMBIC 3HAYCHHUS

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AINS 3HAHUM.

[IpeoOpazoBanue anredbpandecKux

93 1
BBIPAKEHUH, TOIMYCTUMbIE 3HAYEHUSI

94 IToBTrOopenue, o0o0meHne U cucteMaTu3anus 3Hanuil. [IpeoOpasoBanue anredpanyeckux 1
BBIPAKEHUH, JOIYCTUMBIE 3HAYCHHUS

95 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHU. DYHKINU: TTOCTPOCHUE, CBOMCTBA N3yYCHHBIX 1
byHKIUH

96 [ToBTOpenue, 00o01IeHNE U cucTeMaTH3alus 3HaHui. OyHKIKU: TOCTPOEHUE, CBOMCTBA N3yYEHHBIX 1
byHKIUH

97 IToBTrOopenue, 00o01IeHNE U cucTeMaTH3alus 3HaHui. OYHKIUU: IOCTPOEHUE, CBOMCTBA U3yUEHHBIX 1
byHKIUH

98 [ToBTOpenue, 0000MIeHNE U cUCTeMaTH3aIHsI 3HaHuH. DYHKINMU: TIOCTPOCHUE, CBOMCTBA N3YUYECHHBIX 1
byHKIMIA

99 IToBTOpenue, o0o0mIeHNE U cucTeMaTH3anus 3HaHuil. ['papuueckoe pelieHre ypaBHEHUH U UX 1
CUCTEM

100 IToBTOpenue, o0o0mIeHNE U cucTeMaTH3anus 3HaHuil. ['paduueckoe pelieHne ypaBHEHUH U UX 1
CUCTEM

101 Hrorosast konTpobHAs paboTa 1

102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







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

» Anre6pa (B 2 vactsix), 9 knacc/ I[lerepcon JI.I'., Araxanos H.X., [TetpoBuu
A.1O., lTogmumnckuit O.K., PoraroBa M.B., Tpymun b.B., O6mectBo ¢
OorpaHu4eHHoON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Anrebpa (B 2 gacTsx), 8 kiacc/ Yacte 1: Mopakosuu A.I'.; Yacts 2:
Mopakosuu A.I'. u npyrue, mox peaaknueit Mopakosuya A.I'., O0miecTBo ¢
OrpaHU4YeHHON O0TBETCTBEHHOCTHIO « O] MHEMO3IMHA»

» Anre0pa (B 2 vacTtsx), 7 kiacc/ Hacts 1: Mopakosuu A.I'.; Yacts 2:
Mopakosuu A.I'. u apyrue; rog penakuneir Mopakosuua A.I'., OOmecTBo ¢

OrpaHU4YeHHON OTBETCTBEHHOCTHIO « IOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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