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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO JUIs
IPOJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM >knU3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIECTBE, POJM MAaTEMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO MPUHIIMIA 00y4YEeHHUS.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaTbHEHIIEro U3y4eHUsT MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOydaromuxcs
JOTMYECKOTO MBIIIICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJIB30BATHCS AITOPUTMAMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEICTABICHU O IEUCTBUTEIBHOM UKClie. 3aBEPIICHHE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HEOOXOJUMOTO IJisi peIlleHus 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUSA MAaTEeMaTHYEeCKUX MOJENel, OMUCAaHUS TPOIECCOB M  SIBICHUU
peanbHOTO MUpa. B 3amaun o0yuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeoOpazoBaHre CHUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI OTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUM B IPUPOE U
oOmiectBe. M3ydyeHue MaTepuaia CnocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
UCTIONB30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMuUpOBaHUE
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIUMCICHUA», «AJdreOpanyeckue BbIpaXEHUs», «YpaBHEHUA U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMU 4YKcIaMu. Pemenue 3aa1ad U3 peaJlbHOM NPAKTUKKA HA YacTH, HA
TpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaJbHON IIPAKTUKH.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOIOOHBIX ClIaraeMblx.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTO4ICHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTtu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEIEHUE JINHENHBIX YpaBHEHUN. COCTABIIEHUE YPABHEHUM 10 YCIOBUIO
3aauu. Pernienue TeKCTOBBIX 33/1a4 C IIOMOIIBK YPABHEHU.

JIuneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH U ero rpaguk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMU C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMeps! pereHnst TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO0 CHCTEM
YPaBHCHUU.

DOyHKIMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. Paccrosinue Mexay
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3alaHHBIX (pOpMyTaMH.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CaoiictBa pyukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C LUeNbIM MoKa3aTesieM U €€ cpoicTBa. CTangapTHas 3aMUCh YHCIA.

AnreOpanyeckre BhIpaXeHUSIAJIredpandyeckue BbIPaKeHHUs

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXEHHE, JeJeHHEe anredpandeckux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBaJpPAaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Gpynkimu. OOIACTh ONPEACIICHUS U MHOYKECTBO 3HaUCHUH (DYHKITUU.
Crioco6sl 3aanust GyHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKININA, OTpaKAIOIIUX PEabHbBIE MPOIIECCHI.



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

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUYHBIC JAecATHUYHBbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEKly MHOXKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

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

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHHM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Penienne ypaBHEHHM, CBOASALIMXCS K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Permienue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dyuxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccuu

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

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
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

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKU3HU MJIsl yCHEIIHOW TpodeccroHalbHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHATBHOMY ¥  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeJI0BEYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



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

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMATUYECKUX 3HAHUM JUISl PELICHUS 33/1a4 B
00JIaCTU COXPAHHOCTH OKPYXAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON 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 KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATUH, YCTAHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE U oOIIue,
YCJIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peELIeHMs, BbBIOMpaTh HauOosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKHN MHCTPYMEHT TO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECTIOXKHBIN
AKCIIEPUMEHT, HEOOBIIIOE UCCIIEIOBAHUE IO YCTAHOBIICHHIO 0COOCHHOCTEN
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHNUS, UCCIECIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4H;

BBIOWpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL U (i)OpMy.TII/IpOBaTb CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMHU
" nejIsiMHu O6H1€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXKaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M INMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 0 XOAY PEIICHHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
peIIeHHUsl, COMOCTABISATH CBOM CYXKICHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBAHMSI, IPOCKTA, CAMOCTOSITENIFHO BRIOMPATh (popMAT BHICTYIICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

HNOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPAMHHUPOBATH CBOM JACHCTBHUS C JAPYTMMH YJICHAMHU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3ynbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTBH [IPH PEILICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESTEIbHOCTH ITOCTABICHHON LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEJOCTHKEHHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 Kjacce oOyYarOUIMICS MOJYYHUT CIIETYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUHN JIPOOHBIX BBIPAXKEHHM, COAEpHKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeEHATh MPU3HAKY JIEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX
yucen.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoInonHITh mpeodpa3oBaHus LENIOT0 BHIPAXKEHHUS B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKHUTES, TPYIIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATTbHOW MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU TOKa3aTEIsIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMS U HEpaBeHCTBA



Pemate nuHENHBIE ypaBHEHHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATh, sBISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUM U HX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM TNIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cuctemspl IBYX JIMHEWHBIX YPABHEHUH C ABYMSI IIEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTrMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS U aHaIM3a WH)OpMaIuwy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJabHbBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUS! U BBIYMCICHUH, U300paxaTh IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTe moHsTHE apuUMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YysSd MPH HEOOXOAWMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITUYHbIX
npoOeit u creneneit yucna 10.



AnredOpanveckue BbIPAKEHUS

[IpyMEHATh TOHATHE CTENEHU C L[EJIbIM IOKA3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM IJIs pelICHUsT PA3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT cioBecHON (OPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YUCITOBBIX HEPABEHCTB /IJISI CPABHEHU S, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTEOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHruMaTh ¥ KUCTHOJB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpPEAEaTh 3HAUCHHE (PYHKIMH IO 3HAUYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X, ¥y =X2,y=x3,y = |X|, y = VX, OIHCBHIBaTH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYarolmMiCs TOIYYUT CIICIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATLHBIE YHCIIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHATIbHBIMU
YUCIIAMH.

Haxonute 3HaUu€HUS CTENEHEN C LEJIBIMU IMOKA3aTEIIMU U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyIJisIiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE U KBapaTHBIC YPABHEHHUS, YDABHEHHUSI, CBOSIIHAECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3ajauM  aireOpamvyeckuM CIOCOOOM € IOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM IrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHHE WIM CHCTEMA YPAaBHEHUU DEIICHUS, €CIIM MMEET, TO CKOJIBKO, H
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuCcTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIUChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 337a4.

DOyHKIUU

Pacnio3naBath (yHKIMM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXEeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIpPATUUHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyio (QYHKIHUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YuciioBble MOCTECAOBATEIBLHOCTH H IPOTPEeCCHH

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4J€HBbI IMOCJEI0BATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IIJIOCKOCTH.

Pewate 3agaum, CBSI3aHHBIE C YMCJIOBBIMHU MOCJIEOBATEIBHOCTSIMHU, B TOM
qHCclie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jiesioB (undposbie) JdomosiHuTEIbHAS
Kourpoububle IIpakTHyeckue
n/n U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE uHopmanus
padoThI padoThI
pecypcsl
1 Uucaa 1 BEIYUCICHUS. o5 1 9 bubmuorexa [JOK
Panuyonanbabie yucia https://m.edsoo.ru/7f415b90
5 AnrebGpanueckue 97 1 3 bubnuorexa [JOK
BBIPAXKEHUSI https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PaBHeHILL i HepaBeHCTBa 20 1 3 https://m.edso0o.ru/7f415b90
Koopaunats! u rpaduku. bubnnorexa [HOK
4 24 1 3
DOyHKIUH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1 2
> OBTOpeHHE 1t 0Gobente 6 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB
OBII{ OJI CTBO HACO 102 5 13

[10 ITPOT'PAMME



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

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos
Ne i/ Tema ypoka Jara nzydyenus Jara nmo xypHaay
Bcero

1 [ToHATHE palMOHATIEHOTO YHCIIA 1

5 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YUCIAMU

3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH

4 Apudmernueckue T1eUCTBUS C 1
panroHaTBFHBIMHU YUCIIAMH

5 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU

6 Apudmernueckue NeiCTBUS C 1
panroHaTBFHBIMHU YHCIIAMH

7 CpaBHeHue, yrnopsjoulMBaHue 1
paMoOHAIBHBIX YHCET

3 CpaBHeHue, yrnopsJouMBaHue 1
panMoHAIBHBIX YHCE

9 CpaBHeHue, ynopsi04MBaHue 1
paMoHATBHBIX YHCE

10 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1

11 CreneHs ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1

12 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1

13 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1

14 CreneHb ¢ HaTypalIbHBIM MTOKa3aTeIEM 1




Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,

15 MPOIICHTHI U3 PEabHOM MPAKTHKH

16 Pemenrie 0oCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOLICHTHI U3 PEATbHON MPAKTUKH

17 Penrenne oCHOBHBIX 3a/1a4 Ha IpOOH,
MPOICHTHI U3 PEaTbHOMN MPAKTHKH

18 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MPOIICHTHI U3 PEaJbHOM MPAKTHKH

19 [Tpu3Haku JeTMMOCTH, PA3JIOKCHHS Ha
MHOKHTEJIH HATypaTbHBIX YUCEIT

20 [Tpu3HaKK NETUMOCTH, PA3JIOKEHUS Ha
MHOYHUTEIH HATYPAJTbHBIX YHCEI

21 Peanpubie 3aBucumocTw. [Ipsmas u
oOparHast MPOIOPIUOHATEHOCTH

29 Peanpnbie 3aBucumocTtw. [Ipsimast u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

23 Peanbnsbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH

24 Peanpubie 3aBucumocTw. [Ipsimast u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

o5 KonTponbHas pabota mo Teme
"PanmmoHanpHBIE ynciia'

26 bykBeHHBIE BbIpa)KEHHUS

97 [Tepemennsbie. JlomycTHMBIC 3HAYCHHS
MIePEMEHHBIX

28 DopmyIisl

29 dopmyItel




[IpeoOpazoBanre OYKBEHHBIX

30 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE MOI0OHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX

31 BBIpQXEHUH, PACKPHITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

32 BBIPAXEHUI, pacKpbITUE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX

33 BBIPKCHHH, pACKPBITHE CKOOOK 1
MIPUBEICHNE TOIOOHBIX CIaraeMbIX

34 CBoiicTBa CTENEHU C HATYPaJIbHBIM
MoKa3areieM

35 CBolicTBa CTENEHU C HATYPAIbHBIM
rokazaresem

36 CBoiicTBa CTETIEHU C HATYPATbHBIM
MoKazareieM

37 MHoTro4IeHBI

38 MHoOTro4IeHBI

39 Crno>xenue, BBIMUTaHUE, YMHOKEHHE
MHOTOYJICHOB

40 CrnoxeHue, BEIMUTaHHE, YMHOKCHHE
MHOTOYJICHOB

41 Crnosxenue, BBIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB

42 Crnosxenue, BBIMUTaHUE, YMHOKCHHE

MHOT'O4JICHOB




43 @opMyIIbl COKPAIIEHHOIO YMHOXKECHUS 1

44 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1

45 DopMyJIbl COKPALEHHOTO YMHOXKEHUS 1

46 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS 1

47 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1

48 PasnoxeHre MHOrO4JI€HOB Ha 1
MHOXKHUTEITN

49 PaznoxeHne MHOrO4IEHOB Ha 1
MHOKHUTEIN

50 PasnoxeHre MHOro41eHOB Ha 1
MHOKHUTEIN

51 PasnoxeHre MHOro41eHOB Ha 1
MHOKHUTEITN

59 KonrtponbHas pabora no teme 1
"AnreOpanyeckue BbIpaxeHus"

53 VYpaBHeHue, npaBuiia IpeodpazoBaHus 1
ypaBHEHHUS], PaBHOCUJIBHOCTh YpaBHEHUI
JInHeitHoe ypaBHEHHE C OJTHOU

o4 MIEPEMEHHOM, pelIeHne JMHEWHBIX 1
YpaBHEHUU
JInHeliHOE ypaBHEHHE C OQHOU

55 IIEPEMEHHOM, pelIeHNEe TMHEWHBIX 1
YpaBHEHUI
JIuHeliHOEe ypaBHEHME C OQHOU

56 IIEPEMEHHOM, pelIeHNEe TMHEWHBIX 1
ypaBHEHUH

57 Pemrenue 3amayu ¢ moMoIp0 ypaBHEHUM 1




58

Pemrenue 3aia4 ¢ mOMOILIBIO YPaBHEHUN

59 Pemenue 3amayu ¢ moMomp0 ypaBHEHUM

60 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHU I 1

61 JInHeliHOe ypaBHEHUE C IBYMs 1
MEPEMEHHBIMH U €T0 rpaduk

62 JluneitHoe ypaBHEHHE C IBYyMS 1
NIEPEMEHHBIMU U €ro rpaduk

63 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢ 1
IBYMSI TIEPEMEHHBIMU

64 Cucrema 1ByX JUHEHHBIX YPABHEHUH C 1
IBYMSI TIEPEMEHHBIMU

65 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C 1
JBYMs IEPEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢ 1
JBYMSI TIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEHUN 1

68 Pemenue cucrem ypaBHEHUN 1

69 Pemenune cucrem ypaBHEHHIA 1

70 Pemenue cucrem ypaBHEHUN 1

71 Pemenne cucreM ypaBHeHUN 1

7 KonrtponsHas pabora o Teme 1
"JIuHeliHble ypaBHEHMS"

73 KoopannaTa Toukn Ha pSIMOi

74 YucnoBble TPOMEKYTKH

75 YucnoBble TPOMEKYTKH 1

76 PaccrosiHre Mex1y IByMsl TOUKaMH 1

KOOPJIMHATHOW MPSIMOI




PaccrosiHue Mexy 1ByMsl TOUKaMU

77 . s 1
KOOPAMHATHOH NpsIMOM

78 [IpsiMoyrosibHas cucTeMa KOOpIUHAT Ha 1
TUIOCKOCTH

79 [IpsiMoyronbHas cucreMa KOOpIuHaT Ha 1
IJIOCKOCTH

80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

82 ITpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

83 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

84 Urenue rpa(i)I:IKOB peanbHBIX 1
3aBHCUMOCTEH

85 UYrenue Fpa(l)l:IKOB peabHbIX 1
3aBUCUMOCTEH

86 [Tonsatne GyHKIINU 1

87 I'paduk ynkumm 1

88 CaoiicTBa GpyHKINI 1

89 CaoiicTBa pyHKIMI 1

90 Jluneiinas GyHKIUSL 1

91 Jluneiinas GyHKIISI 1

92 ITocTpoenue rpaduka JMHEHHOM 1

GbyHKIIH




93 [TocTpoenue rpaduka THHEHHOMI 1
byHKIHH

94 I'padux pynkuum y =[x|

95 I'paduk Gynkmmm y =[x| 1

9 KonrponsHas pabora o Teme 1
"Koopaunats! u rpadpuku. Oynxmmm”
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

97 METOJIOB Kypca 7 Kiacca, 000011eHme 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHITUN U

98 METOJIOB Kypca 7 Kiacca, 06001eHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1
3HAHUU
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H

100 METOJIOB Kypca 7 Kilacca, 0000IIeHHe 1
3HAHUU

101 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H

102 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nzyyenus

Jara nmo xypHaay

KBagpaTHblii KOpeHb U3 YKcIa

[TonsiTre 06 ppallMOHATIEHOM YHUCIIE

04.09.2023

04/09/2023

JecaTuunbie npuOINKEHUS
UPPALMOHAIIBHBIX YUCEI

ILCCHTI/I‘IHHC HpI/I6J'II/I)KeHI/I$I
HppalMOHAJIBHBIX YHCCII

JlelicTBUTENBHBIC YHCTIA
CpaBHEHHE IEUCTBUTENBHBIX YHCEI

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEI

© 00N o O

Apudmerndeckuii KBaJapaTHBIH KOPECHb

YpaBHeHue BUa X = a

N R

11

CaolicTBa apupMeTUUECKUX
KBaJPaTHBIX KOPHEH
CgoiicTBa apudmMeTHuecKux
KBaJIpaTHBIX KOpHEN

12

[Tpeobpa3zoBanue YUCTOBBIX
BBIPKEHUM, COAEPKALUX KBaIpaTHbIE
KOpHH

13

[IpeoOpazoBaHme YUCTOBBIX
BBIPKEHUM, COAEPKALUX KBaIpaTHbIE
KOpHH




[IpeobpazoBanue YUCIOBBIX

14 BBIpAXCHHI, COIepKAIUX KBaJpaTHbIC
KOpHHU
[IpeobpazoBanue YUCTOBBIX

15 BBIPAKECHUM, COAECPKALUX KBaJAPaTHbIE
KOpHH

16 CreneHs C 1eNIbIM TToKa3aTesieM
CrannaptHas 3anuch yrcia. Pazmepsl
00BEKTOB OKpYKaIOIIEro Mupa (ot

17 3JIEMEHTAPHBIX YACTHI] 10 KOCMUYECKUX
00BEKTOB), UIUTEIHLHOCTh MPOIIECCOB B
OKPYXKaroIIleM MUpe

18 CBolicTBa CTENEHHU C LIEJIbIM
MoKazaresiem

19 CBolicTBa CTENEHH C LETTBIM
MoKa3aTeyeM

20 CBolicTBa CTETIEHHU C EJIBIM
MoKazareieM

21 CBolicTBa CTENEHH C LETTBIM
MoKazareieM

29 CBolicTBa CTENEHH C IETIBIM
MoKa3aTeyeM

23 KBanpaTnslii TpéxuneH

24 KBanpatublii TpéxuneH

25 Paznoxxenue kBaipaTHOTO TpEXUIECHA
HA MHOXUTEIN

26 Paznoxxenue kBapaTHOTO TpEXUICHA

Ha MHOXXHTCIIN




KonTtponbHas pabora o Temam

27 "KBagparueie kopHu. CTeneHu.
KBagpaTHbiii TpexuiieH"

28 Anrebpanueckas 1poob
JlomycTUMble 3HAUCHHSI IEPEMEHHBIX,

29 BXOJISIIIMX B aareOpanveckue
BBIPKCHUS
JlomycTUMble 3HAUCHHSI IEPEMEHHBIX,

30 BXOJISAIIMX B ajareOpandeckue
BBIPOKCHUS

31 OCHOBHOE CBOWCTBO aredpandecKon
npobu

32 Coxkpatienue apodei

33 Coxkparienue apodeit

34 Coxkparnienue apodeit

35 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U
JeNieHre anredpandeckux apooeit

36 CrnosxeHue, BEIMUTaHUE, YMHOKCHUE U
JieJieHne aredpandeckux qpooeit

37 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U
JeNieHre anredpandeckux apooeit

38 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U
JeNieHre anredpandeckux apooeit

39 [IpeoOpazoBanme BBIpaKEHUH,
coJiepXanux anredpandeckue 1poou

40 [IpeoOpaszoBanme BhIpaKEHUH,

COACPpKaAIINX aﬂre6pa1/1qec1<ne I[pO6I/I




[IpeobpazoBanue BbIpaXeHUH,

4 coJiepXKanux ajaredpandeckue 1poou

42 KontponbHas pabora o Teme
"Anrebpandeckas 1poOs"

43 KBaapatHoe ypaBHEHHE

44 HenosiHoe kBafpaTHOE ypaBHEHUE

45 HemnonHoe kBagpaTHOE ypaBHECHUE

46 dopMmyna KOpHEHW KBaIpaTHOTO
ypaBHECHUS

47 ®dopmyna KOpHEeH KBapaTHOTO
ypaBHECHUS

48 ®dopmyna KOpHEeH KBaIpaTHOTO
ypaBHEHUS

49 Teopema Buera

50 Teopema Buera

51 Pemienue ypaBHeHHH, CBOIAIIUXCS K
KBaJIpaTHBIM

59 Pemenue ypaBHeHMH, CBOIAIIUXCS K
KBaJIPaTHBIM

53 [Tpocreiimue ApoOHO-palliOHAEHBIE
ypaBHEHUS

54 [Tpocreiimue ApoOHO-palliOHAILHBIE
YpaBHECHUS

55 Pemnrenne TeKCTOBBIX 3a/1a9 C IIOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

56 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO

KBaJPaTHBIX YpaBHEHHH




57

KontponbHast pabora o Teme
"KBanpatublie ypaBHeHUS"

58

59

60

JInHetHOEe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHusl ypaBHEHUH B LEJBIX YHCIIAX

JIuHeitHoe ypaBHEHUE C IByMsI
MEePEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pelieHus: ypaBHEHUH B LEJIBIX YHCIIAaX

JluHeliHOE ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelleHus] ypaBHEHUH B IIENIbIX YHCIaX

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI IE€pEMEHHBIMU

64

[IpuMepsl perieHus cucteM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65

[IpuMmepsl perieHus cucteM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

66

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUS C JBYMS IEPEMEHHBIMHU U
CHUCTEM JIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU




I'paduueckas uaTEpIIpETAIIUSL
YPaBHEHUS C IByMs TIEPEMEHHBIMH U

o7 CHCTEM JIMHEHHBIX YPAaBHEHUM C IBYMS
EPEMEHHBIMU

68 PewieHne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO
CUCTEM ypaBHEHUH

69 Pemenne TeKCTOBBIX 33714 C TOMOILBIO
CUCTEM ypaBHEHUH

70 Pelienne TeKCTOBBIX 33/1a4 C IOMOIIbIO
CHUCTEM ypaBHEHUI

71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA

72 YuciioBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 01HOI TepeMeHHON

74 JIvHeitHbIe HEpaBEHCTBA C OHOM
MIEPEMEHHOM U UX PEIICHHE

75 JIuneliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOMN U UX PEILCHUE

76 JIvHeiHbIe HEpaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PEIICHHE

77 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE

78 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE

79 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHust TMHEHHOTO

80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU

IpSAMOit




N300paxkenue pereHust THHEHHOTO

81 HEpaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM 1
pAMO

82 KonTtponbHas pabota mo Temam 1
"HepaBenctBa. CucteMbl ypaBHEHUH"

83 [Tonsitue GyHkIMIN 1

84 Ob6nacTp onpeneneHuss 1 MHOKECTBO 1
3HauUCHUHN PYHKIUU

85 Crioco0b1 3a1aHust PyHKIUI 1

86 ['paduk pynkuuu

87 CpoiicTBa (hyHKIIMH, KX OTOOpaKEHHE 1
Ha rpaduke

a8 YreHne u nocTpoeHue rpadukoB 1
byHKIMi

89 [Ipumeps! rpagukoB GyHKIHH, 1
OTpaKaIOIIUX peasibHbIE MPOLIECCHI
OyHKIINH, OMIMCHIBAIOIINE MPSIMYIO U

90 00paTHYIO IPOMTOPIIUMOHATILHBIC 1
3aBUCHUMOCTH, UX TpaduKu

91 ['nnep6omna 1

92 lunep6omna 1

93 I'padux pynkumn y = x> 1

94 I'paduk pynkuuu y = x? 1
Oynkupn y =X%y = X%,y = VX, y = [x];

95 rpaduveckoe pemeHne ypaBHeHHIA U 1

CHUCTEM ypaBHEHUH




Oyukmum Y =X2, Y = X3,y = VX, ¥y = [x|;

96 rpaguyeckoe penieHue ypaBHeHUN 1 1
CHCTEM ypaBHEHU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U

97 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011ICHIE 3HAHUI
IToBTOpEHKHE OCHOBHBIX MOHATUN U

98 METOJIOB KypCOB 7 M 8 KIIaCCOB, 1
000011IcHIE 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHH H

99 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
000011IeHrE 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

100 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
0000111eHNE 3HAHUT

101 Wrorosas koHTposibHasA paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

102 METO/IOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHrEe 3HAHUI

103 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 103




9 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

JaTa nzydyenus

Jara nmo xypHaay

PanmonanbHbIe uncia, UppaluoOHaIbHbIE
qrcia, KOHEYHbIE U OECKOHEYHBIE
JeCATUYHbIE Jpodu

MHOkKeCTBO AEHCTBUTEILHBIX YHCE;
JIEHCTBUTENILHBIE YUCIIa KaK OSCKOHEYHbBIE
JECATUYHBIC TPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JE€HCTBUTENbHBIX
4rcell 1 MHOXECTBOM TOUYEK
KOOPJMHATHOM MPSIMOi

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apudmeTnueckue AecTBUS C
JNEHUCTBUTEIbHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUCHNE BETUYNHBI,
TOYHOCTH MPUOTHKCHUS

OxpyrieHne uncen

Oxpyrienue yncesn

[Ipukuaka v olieHKa pe3yJIbTaTOB
BEIUHCIIEHUH
[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIUMCIICHU N

10

JIuneitnoe ypaBHeHue. Pemenue
YpPaBHEHUU, CBOJISIIMXCS K TUHEHHBIM




JInnelinoe ypaBHeHue. Pemienue

= YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM

12 KBagparHoe ypaBHenue. Pemenue
YpaBHEHUM, CBOAAIIMXCA K KBaJpaTHBIM

13 KBanparHoe ypaBHenue. Penienue
YpaBHEHUM, CBOJSAIINXCS K KBaJAPAaTHBIM

14 bukBanpaTHbie ypaBHEHUs

15 bukBaapaTHbie ypaBHEHUS
[Ipumepsl perieHns ypaBHEHUM TPETber

16 1 YETBEPTOU CTENECHEN pa3yioKEeHUEM Ha
MHOXUTEIN
[Ipumepsl perieHns ypaBHEHUM TPETben

17 1 4YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha
MHOXKHUTEIN

18 Pemenue npoOGHO-paninoHaIbHBIX
YpaBHEHUU

19 Pemenue 1po6HO-paliMoOHaIbHBIX
ypaBHEHUH

20 Pemnrenuie TeKCTOBBIX 3a7a4
anredpanvyeckuM METOI0M

21 Pemenne TekcTOBBIX 3a1a4
anredpandecKuM METOI0M

99 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOI0M

93 KonTponbhas pabota no teme
"VYpaBHeHHsI ¢ OTHOM nlepeMeHHON"

24 VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €TI0

rpaduk




VpaBHeHHe C ABYyMs IICPCMCHHBIMU U CTO

25 rpaduk

26 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMSI IEPEMEHHBIMU U €€ pelieHne

97 CucreMa IByX JTMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelIeHue

28 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMSI IEPEMEHHBIMU U €€ pelleHne

29 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMSI IEPEMEHHBIMU U €€ pelieHne
Pewrenue cucreM IByX ypaBHEHHUI, OAHO

30 U3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOpPOM CTENECHU
Pemenue cucrem AByX ypaBHEHHUI, OJTHO

31 13 KOTOPBIX JIMHEIHOE, a APyroe —
BTOpPOM CTEIIEHU
Pemenue cucrem AByX ypaBHEHHUI, OJTHO

32 13 KOTOPBIX JIMHEIHOE, a JPyroe —
BTOpPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHUI, OJTHO

33 13 KOTOPBIX JIMHEIHOE, a JPyroe —
BTOpPOM CTENEHU

34 I'padmueckas HHTEpIIpETALINS CUCTEMBI
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

35 Pemnrenue TeKCTOBBIX 3a7a4
anreOpandeckuM crocoOom

36 Pemrenue TeKCTOBBIX 3a1a4

anredpanyeckuM crnocoOom




KonTponpHas padota o teme "CucreMsr

37 o 1
ypaBHEHHH

38 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA

39 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1

40 JInHeHbIE HEPAaBEHCTBA C OJHOM 1
MEPEMEHHON U UX pelleHne

41 JIuHeiiHbIe HEPABEHCTBA C OJHOM 1
NIEPEMEHHON U UX pelleHne

42 JInHeHbIE HEPAaBEHCTBA C OJHOM 1
NIEPEMEHHON U UX peleHne

43 Cuctembl TMHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOM U UX pELICHUE

44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1
NIEPEMEHHON U UX pelleHne

45 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 1
MEPEMEHHON U UX pelleHne

46 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE 1

47 KBaznpaTHble HEpaBEHCTBA U MX PELLIEHUE 1

48 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE 1

49 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

50 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE 1
I'paduueckas MHTEpIIpETALIS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C 1
JBYMSI TIEPEMEHHBIMA
I'paduueckas MHTEpIIpETALIS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C 1

ABYMA ICPEMCHHBIMHA




KonrponsHas pabora o Teme

53 "HepaBencrna"

54 KBagparuunas ¢pynkuus, e€ rpaguk u
CBOHCTBa

55 KBaf[paTI/I‘lHaﬂ dbyHkums, e€ rpaguk u
CBOICTBa

56 KBau;[paanHa;I ¢bynkuus, e€ rpaguk u
CBOICTBa

57 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

58 [TapaGomna, KOOpAMHATHI BEPIIHHEI
napaboiibl, 0Cb CHMMETPHUH 1apadoIIbl

59 [Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH 1TapadoIIbl

60 [TapaGosa, KOOpAMHATHI BEPIIHBI
napaboIIbl, 0Ch CHMMETPHUH 1TapadoIbl

61 [TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl

62 [TapaGosa, KOOPAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

63 'paduku pynkuuit: y = kX, y = kx + b,
y=k/x, y=x*, y=vX, y=[x|

64 I'padpuxu pynkmii: y =kx, y=kx + b,
y=k/X, y=x*, y=vX, y=Ix|

65 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|

66 I'padpuxu pynxmmii: y =kx, y=kx + b,

y=k/x, y=x°, y=vX, y=[x|




I'paduxu pynxmmii: y =kx, y=kx + b,

o7 y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|

69 KontponbHas paborta no teme
"®yukuun"

70 [ToHsATHE YNCIIOBOM TOCIIEI0BATEILHOCTH
3agaHue N0CiIe0BaTeIbHOCTH

71 peKyppeHTHOH dopMyIoit u Gpopmyoii N-
ro 4jeHa

7 Apudmernueckas 1 reomeTpuuecKas
porpeccuu

73 Apudmernaeckas 1 reoMeTpuIecKas
IIPOrpeccuu
®opmyIbl N-To YieHa apuPpMETHUECKON 1

74 r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
MEPBBIX N YJIECHOB
®opmyiiel N-ro 4ieHa apupMeTHIecKoil u

75 reOMETPUUYECKOM MPOTrPECCUA, CYMMBI
MEPBBIX N YJIECHOB
®opmyiiel N-ro ieHa apupMeTHIecKoil 1

76 reOMETPUUYECKOM MPOTrPeECCUid, CyMMBI
NIEPBBIX N WICHOB
®opmyIbl N-TO YieHa apupMETHUECKON 1

77 r€OMETPUYECKON ITPOTPECCUI, CYMMBI

IIEPBBIX N YJICHOB




78

®opmyitel N-To 4ieHa apupMeTHIECKOl n
reOMETPUYECKON MPOrpeccrii, CyMMBbI
MEPBBIX N YICHOB

79

N300pakeHne 4wieHOB apu(pMeTHIecKoi
Y TEOMETPUYECKON IIPOrPECCUN TOUKAMU
Ha KOOPJIMHATHOM IJIOCKOCTH

80

81

N3o0pakeHue 4ieHOB aprupMETHIECKON
Y TEOMETPUYECKOM IIPOrPECCUN TOUKaAMHU
Ha KOOPJIMHATHOM TJIIOCKOCTH

JIuHEeNHbIN U SKCIOHEHIIUAIbHBIA POCT

82
83

Cno’xHbI€ MPOLIEHTHI

CrnoxXHEIe IMPOLCHTLI

84

KonTponbhas padota no teme
"YycIoBbIE IOCIEN0BATEILHOCTH"

85

[ToBTOpenue, 0600IEeHNE U
cHCTeMaTH3allus 3HaHuiH. 3a1nch,
CpaBHEHME, ACHCTBHS C
JNCHCTBUTEILHBIMHA YUCIIAMH, YHACIIOBAS
npsmasi

86

87

88

[ToBTOpenue, 0600IIEHNE U
cucrtemaTtusanus 3Hanuil. [IpoueHTsi,
OTHOIIEHUS, TTPOTIOPITUN

[ToBTOpeHuEe, 06001IeHNE 1
cucteMaTtu3anus 3Hanu. OKpyrieHue,
MpUOIIKEHNE, OTICHKA

[ToBTOpEeHUEe, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue




TEKCTOBBIX 337124 apUPMETHUECKUM
crocoooM

89

[ToBTOpeHUEe, 0600IICHNE 1
cUcTeMaTHu3aInus 3HaHuH. Penrenue
TEKCTOBBIX 337124 apuPMETHUECKUM
CII0cO00M

90

91

92

93

94

95

[ToBTOpeHuEe, 0000IIEHNE U
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HaHHH.
[IpeobpazoBanue anredpandecKux
BBIPKCHUH, TOMMYCTHUMbBIC 3HAYCHHSI

[ToBTOpEeHue, 06001IeHNE 1
cHCTEeMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/’I, A0IMYCTUMBIC 3HAYCHHA

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAHUH.
[TpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/’I, A0IMYCTHUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aINs 3HAHUH.
[TpeoOpa3oBanue anredpanvecKux
BBIPQKEHUH, TOMYyCTUMBIC 3HAUCHUS

[ToBTOpenue, 0600mEeHNE U
cucTeMaru3anus 3HaHuii. OYHKINH:




IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMHA

[ToBTOpeHUEe, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHkuum:

96

IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

[ToBTOpeHuEe, 0000IIEHNE U
cucremaTusanus 3Hanuil. OyHKuuu:

97
MOCTPOEHHE, CBOICTBA U3Y4YEHHBIX

byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHui. OyHKIH:

98

IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIUH
[ToBTOpEeHue, 06001IeHNE 1

99 cucremMarusanus 3HaHui. I'paduueckoe
pelIeHne ypaBHEHUH U HX CUCTEM
[ToBTOpeHue, 06001IeHNE 1

100 cucremMaru3anus 3HaHui. I'padpuueckoe
pelIeHne ypaBHEHUH U HX CUCTEM

101 Hrorosast konTpopHAs paboTa

102 O00011IeHIE U CUCTEMATH3aIU 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102







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

» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AKiinoHepHoe 0011ecTBO «31aTenbeTBO
«IIpocBemenue»

» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,
AxkrmonepHoe o0mectBo «M3aarenbetBo «IIpocBemenney

» AnreOpa, 8 knacc/ Mopakosuu A.I'., CemenoB I1.B., Anekcanapora JI.A.,
Mapnaxaesa E.JI., O6miecTBO ¢ orpaHuyeHHOM 0TBeTCTBeHHOCThIO « BMTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Hunaktudeckue marepuansl M.A. ITonoB st 7, 8 kinaccoB

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

AKmacce
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