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VYuurens Snuenko Vpuna BukroposHa
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K.W. u npyrue; non penakuuei Tenskosckoro C.A., AKIIHOHEPHOE 00IIECTBO
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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISeTCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIIETo
oOpa3oBaHMs: OHA OOECHEeUnBAaET U3yUYCHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApPHOrO IMKJIOB, €€ OCBOEHHE HEOOXOIUMO JIs
MPOJIOJKEHUs 00pa30BaHMs U B MOBCEIHEBHOM >KU3HU. Pa3zputhe y oOyuaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOXKICHUM U CYIIHOCTH alre0pandecKux
abcTpakiuii, crioco0e OTpa)KeHUsI MaTEMAaTUYECKON HAYKOW SIBIICHUW W MPOLECCOB B
IpUpOJIe U OOIIECTBE, POJIM MAaTEMAaTUYECKOTO MOCIMPOBAHNS B HAYYHOM TIO3HAHUU
U B IIPaKTHKE CIOCOOCTBYET (POPMUPOBAHMIO HAyYHOTO MHUPOBO33PEHMSI U KAaueCTB
MBILUIEHHSI, HEOOXOIUMBIX JUIsl aJanTaliid B COBPEMEHHOM LM(PPOBOM OOLIECTBE.
N3yuenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHUSI HAONIOJaTh, CPaBHUBATH,
HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWCTBHS W BBIBOABI, (POPMYIHPOBATH
yrBepxaAeHUs. OcBoeHHE Kypca anreOpbl 00ecleyuBaeT pa3BUTUE JIOTUYECKOTO
MBIIJICHUS OOYYalOIIMXCS: OHU UCIOJB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIC
paccyxaeHus, oOOOIIeHHEe W KOHKPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOSTEIHHOM
JeSITEIbBHOCTH 00YyYaronuxcs, M03TOMY CaMOCTOATEIbHOE pEIllleHue 3aJau sBIseTcs
peanu3anuen AesITeIbHOCTHOTO MPUHIUIIA O0yUYEHUSI.

B cTpykType mporpaMMbl yueOHOTO Kypca «Anredpa» AJjii OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COACPKATeIbHO-METOANYECKUE JIMHUU:
«Yncna ¥ BBIYUCICHUS», «ANreOpandeckue BBIPDAKEHUA», «YpPaBHEHHUS U
HEpaBEHCTBa», «DyHKIMmM». Kaxaas u3 3Tux coaepKareabHO-METOANYECKUX JIMHUAN
pPa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJEHCTBYS C IPYTUMU
ero JUHWSIMH. B Xxome wu3ydeHHs ydeOHOro Kypca OOyYarommMmcsi MPHUXOIUTCS
JIOTHYECKH PACCYKaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBECHHBIN S3BIK. B CBsI3HU €
3THM B MpOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX paslieliax MaTeMaTH4eCKOTo
oOpa3oBaHMsi U CIHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOUIUMHUCS  OCHOB
YHHBEPCAJBbHOTO MaTeMaThdeckoro s3bika. ComepkKaTenpHOM € CTPYKTYpPHOMU
OCOOCHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro HWHTErPUPOBAHHBIM
XapakTep.

Conepxkanve JsmHMM «Yucna W BBIUMCIACHUS» CIY)KAT OCHOBOW ISt
JAIbHENIIET0 HU3YYeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEAHEBHOM
®U3HU. Pa3BuTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs



CBSA3aHO C pAlMOHAIbHBIMU W UPPALMOHAIBHBIMU YHCIaMU, (HOPMUPOBAHUEM
MPEICTABICHUN O ACHCTBUTEIBHOM YHUCIE. 3aBepUICHUE OCBOCHUS YMCIOBOM JIMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue ByX anreOpandecKuX JIMHAA — « ANTeOpandecKue BRIPAKESHUSD U
«YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYarOMIMXCS
MaTEeMaTUYEeCKOro ammapara, HeoOXOJMMOIro JJisi pEHIeHHs 3ajJady MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0Opa3oBaHUs Yy4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYT pPalMOHAIbHBIX
BbIpaXeHUI. AnreOpa JIEMOHCTPUPYET 3HAUCHHE MATEMaTUKH Kak sI3bIKa JUIs
MOCTPOCHHUS MAaTEeMAaTUYECKUX MOJIEJCH, OMUCaHuUs MPOIIECCOB U SIBJICHHUM PEeaTbHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOIAT TaKKe JalbHEWIEe pa3BUTHE
AJITOPUTMUYECKOIO MBIIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca
uHDOpPMAaTUKHA, W  OBNAJCHME  HAaBBIKAMH  JCIYKTUBHBIX  PACCYXICHHIA.
[IpeoOpa3oBaHre CUMBOJIBHBIX (DOPM CIOCOOCTBYET Pa3BUTHUIO BOOOpPAKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue (QyHKIMOHAIbHO-TpaUUECKON JTMHUM HAIleJIEHO Ha IOJIy4eHUE
00y4arolMMUCs 3HAHUN O (PYHKUIMSIX KaK BaKHEHIIEH MaTeMaTUYecKON MOJenu AJis
OMKCaHUsl U WCCIEAOBAHUSA Pa3HOOOPA3HBIX MPOIECCOB U SBICHUN B MPHUPOAE U
oOmecTtBe. M3yueHue marepuana cnocoOCTBYET Pa3BUTHIO y OOyUYalOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMuHble BBIPA3UTENIbHBIE CPEICTBAa fA3bIKA MAaTEeMAaTUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MPEJICTaBICHUI O POJIM MAaTEMATUKH B PA3BUTHUN ITUBUIIN3AIMH U KYJIbTYPBHI.

CornacHo ydeOHOMY TIuUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIM Kypce
«AnreOpa», KOTOPHI BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3eibl COJCpKaHUS:
«Yucna ¥ BBIYUCIEHUS», «AJreOpandeckue BBIPDAKEHUS», «YpPaBHEHUA U
HEPaBEHCTBA», « DYHKIIUM.

Ha usydyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacoB: B 7 kiacce —
102 yaca (3 gaca B Hezeno), B 8 kiacce — 102 gaca (3 gaca B Hefeno), B 9 kitacce —
102 yaca (3 yaca B HezIelIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOU (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpOOU.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HAYEHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkumn. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBagparHeiii kopeHb u3 uwucia. [lonsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BbIPAXKEHUIN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1UeNbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAS 3alUCh YHCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
PannonanbsHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas maTEpHpeTalivs YPABHCHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHHH
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuun. Yrenue cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMY, OMHUCHIBAIOIIKME TMPSAMYI0 U OOpaTHYI MPONOPIUOHAITBHBIE
3aBucHMOCTH, nX rpaduku. Oynxuun Y = X2, y = X%, y = VX, y=|x|. Tpaduueckoe
peleHne ypaBHEHH U CHCTEM YpaBHEHUI.

BeposiTHOCTB M CTATHCTHKA.

CraTuctrueckue xapakTepucTuku. Harnsanoe npencrapieHre CTaTUCTHUECKON
uHpopMaiuu. MuoxectBo. Oniepaiiuu Hajx MHOKkecTBaMu. [lepeGop BapraHTOB.
[TpaBuinia cinoXeHUs U YMHOKCHHUS.

9 KIIACC

Yucsia ¥ BIYMCICHUS

PanmonaneHple yKcia, MPpalMOHANIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecsATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCE, apU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOUYHOCTh NpUOIKeHUs. OKpyIJIeHHe
yucell. [Ipuknika u oueHka pe3ynbTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-panMOHAIBHBIX YpaBHEHUN. PerieHre TEeKCTOBBIX 3a/a4y
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJTHO W3 KOTOPHIX JMHEHHOE, a Japyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JVMHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOU. KBampaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMHU.

DOyHKIMHA



KBanpatnunas ¢yskius, e€ rpaduxk u cpoiictBa. Ilapabona, KoopauHaThI
BEPLIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MTAPaAOOJIBI.

I'paduxn byskmmit: y = kx, y =kx + b, y = k/x, y = %3, y =X, y = |X| u ux
CBONCTBA.

YuciioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[loHsiTUE YMCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibsl N-ro udjaeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300pakeHre YICHOB apH(PMETUYECKOH MU TE€OMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
CnoxHBIE TIPOLIEHTHI.

BeposSITHOCTB M CTATHCTHKA.

[TpencraBieHure YMCIOBBIX JAHHBIX U UX XapakTepucTUKH. [lepebop BapuaHTOB.
Komb6unaropusie npaBuna. [lepecranoBku. Pasmemenus. Coueranusi. CitydaiiHble
coObITHs. BeposaTHOCTD ciayyaliHbIX coObITHI. CyMMa, TPOU3BEECHUE U PA3HOCTD
ciyvaitHeix coObITuil. HecoBmecTHbie coObiTHA. He3aBucnumeie coObiTus. HactoTa
CITy4alHbBIX COOBITHIA



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA U 3HAYMMOCTH I PA3BUTHS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JIsI OKPYXKaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM YKCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 O0BEKTaX U SABJICHUSX, B TOM YHUCJTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBISIBJISITh U XapPaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKK MAaTEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIIPpUHUMATh,  (opMyaupoBaTh W  MPeoOpa3oBbIBaTh  CYXKICHHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



eBBISIBJIATH ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUM (MpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIJIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh crmoco0® pemieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEILICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

* ICII0JIb30BAaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINUI0, MHEHHUE;

e IPOBOJIUTh IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

e CAMOCTOSITEILHO (POPMYITHPOBATH OOOOIIEHUSI U BBIBOJBI TIO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TAaKXKE BBIJBUTAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

¢ BBISIBJIATh HEJAOCTATOYHOCTh W HW30BITOYHOCTh WH(MOpPMAILMM, TaHHBIX,
HEOOXOIMMBIX JJIsSl PEIICHUS 3a/1auu;

e BEIOMpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BBIOWpaTh (OpMy TpeACTaBiCHUS WHOOPMAIUU U HWIUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

¢ OIICHMBATh HANEXKHOCTh HH(POPMAIMU TIO KPUTEPHUSM, TNPEITIOKEHHBIM
yauTeneM uin chOpMYITHPOBAHHBIM CAMOCTOSTEIIEHO.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:



e BOCIIPUHUMATH B (POPMYIHPOBATH CYKJICHUSI B COOTBETCTBHH C yCIOBUSIMHU
U IensMd OOIICHMsS, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOUKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN pe3yJbTaT;

eB XOJIe 00CYXIACHHS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOppEeKTHOU GopMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOEKTa, CAMOCTOSITENIbHO BBIOMPATH (POpMAT BBICTYIUIEHUS C YYETOM
3aJ1ay Mpe3eHTAUuU U 0COOEHHOCTEN ayAUTOPUH;

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAIBLHON
paboThI U PEIICHUH YYECOHBIX MATEMAaTHYECKUX 3a]1aY;

e IPUHUMATh LIE€Jb COBMECTHOM JEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0CyX)aTh MPOLIECC U pe3yybTaT pab0Thl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e yJacTBOBaTh B TPYMIOBbIX (opMax paboTel (0OCYXKIeHus, OOMEeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI H JPYTH€), BBINOJHATH CBOK YacTh
pabOThI M KOOPAUHUPOBATH CBOM ICUCTBUS C IPYTUMH YJIeHAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:

e CAMOCTOSITEILHO COCTaBJIATh IUIAH, ITOPUTM pEUIeHUs 3aJadyu (Uju ero
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI MpOLEcca U pe3yibTaTa
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

e PEJIBUJICTH TPYIAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIHTATA JESITEIBHOCTU IOCTABJIECHHON LENN U
YCIIOBUSIM, OOBSICHATHh MPUYUHBI JTOCTHKCHUS WM HETOCTHUKEHUS IEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PAallMOHAIIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHMsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTHh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh Ynca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHH
YHUCJIOBBIX BBIPAXKEHUUN. BBINOIHATH NEHCTBUA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKAa3aTeJISIMH.

[IpumMeHATP  NPU3HAKKM  JEIUMOCTH,  pAa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl peIIEeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHs OyKBEHHBIX BBIPQXKCHHUH TPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEIACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTh (POPMYJIbI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENsS, TPYNIUPOBKU — CllaraeMbiX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU II0KA3aTEIsIMU JUIs
peoOpa30BaHuUs BIPAKEHUII.

YpaBHeHMS U HEpaBeHCTBA



Pemlars nmHENWHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, IIPUMEHSS IPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, ABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IJIOCKOCTU IpadUK JMHEWHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpaUMKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panvecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[TpumeHsATh TOHATHE apU(pMETUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YysA MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucy OONBIIUX M MAJIBIX YUCET C MOMOIIBIO JTECITHIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIBHBIX BBIPAKECHUIM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKuX MpeJCTaBICHUM (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJIYYEHHBIN pe3ynbTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix,y = x2 y =x3y = ||, y = VX, onucsIBaTh CBOWCTBa YHCIOBON
byHkmu 1o e€ rpaduky.

K koHmy oOyueHuss B 9 kiacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHaTh  apupMeTHYecKue JIEUCTBHS C palMOHAIBHBIMU YHWCIIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3ybTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsbl IByX JMHEWHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

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

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMChIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+ b y=kix,y=ax®+bx +c,y=x3y=1xy = x|, B 3aBucumoctu ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTuuHyio QyHKIUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMmyn N-ro ujieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C MCIOIb30BAaHUEM KaJIbKYISATOPa, HU(MPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 0 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 0 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 20 1 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 0 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 14 0 0 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienusi. CTeneHp ¢ UeiabIM 7 0 0 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
3 14 1 0
YpaBHEHUSA https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BoIpaKCHUS. 14 1 0 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 AnrebpanyecKue BhIPAKCHHUS. 5 0 0 bubnuorexa [JOK
KBanpaTnslii TpéxuiieH https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 https:/m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUKH. OCHOBHBIE IOHATHS > 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) Y
o YHKUHH. THCIOBbIE QYHKLHAH o 0 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 BeposrHocTs i cTatieTHia > 0 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
11 HosToperme 1 obobmene 4 1 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Uucna u Berunciienus. JlelcTBUTENbHEBIC bubmuorexa [IOK
1 7 0 0
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
. 1 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 15 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1 0
> YT 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1 0
6 HCJIOBEIE IIOCIIEIOBATEIILHOCTH 5 https://m.edso0.ru/7f419d08
7 BeposiTHOCTB U cTaTUCTHKA 9 0 0
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS bubmmnoreka HOK
8 - 12 1 0
3HAHUU 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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

KajennapHo-maTeMaTnuyeckoe NJAHHPOBaHHE YPOKOB aJredpnl B
7 kaacce Ha 2023-2024 yueonsbrii rojg (102 yaca, 3 yaca B HeJ1eJ110)

Konuuecmeo Jama uzyuenusn
M Cooepicanue (pazoenvt, memot) wacos Ipumeuanusn
n/n niaan ¢axm
Ymnciia 1 BoIYHC/IEeHUA. PaninoHabLHbIE YK c/Ia o5

1. [ToHsiTHE pAIMOHAILHOTO YKCIIA 1
) [IpencraBneHue parMmoHAIBLHOTO YUCIIA B BUJE NECATUIHON 1

' apodu
3. Cli0KeHHUE ¥ BEIYUTAHHUE PAIlMOHATBHBIX YHCEIT 1
4, YMHOXEHHUE U JCIICHUE PalliOHAIBHBIX YHCEIT 1
o. HucnoBsle BEIPAKEHUS 1
6. CBolicTBa JSHCTBUH HaJ YMCIIaMHA 1
1. CpaBHeHUE pallMOHAJIbHBIX YHCET 1
8. YropsiIounBaHNe PAMOHATBHBIX YUCEIT 1
9. CpaBHeHUE 3HaYEHUN BBIPAKEHUIN 1
10. CrerneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM 1
1 VYMHOKEHUE U JIeJICHHE CTEIICHEH C OJUHAKOBBIMHU 1

' OCHOBAHMUSAMU
12 BripakeHus, coqeprkanire YMHOKEHUE U JICIICHNE 1
' cTeneHei

13. Bo3Benenue crereHu B CTENEHD 1
14. Bo3Benenue npousBeeHus B CTENEHb 1
15. OcHoBHbIE 337]aud Ha IpOoOU U3 PeaTbHOU MPaKTUKU 1




Pemienne ocHOBHBIX 3a/1a4 HA APOOH U3 peasibHON

16. 1
IPaKTUKU
17. OcHoBHBbIE 33/]aul Ha MPOLIEHTHI U3 PEAIbHON ITPAKTUKU 1
18 Perienne oCHOBHBIX 3a/1a4 Ha MPOLIEHTHI U3 pealbHON 1
' IPaKTUKH
19. [Ipu3Haku neIUMOCTH. 1
20. PaznoxeHns Ha MHOKUTEIN HaTypaJlbHbIX YUCEI 1
21. Peanbubie 3aBucumocty. [Ipsimas nponopuroHaIbHOCTb 1
22. Peanbubie 3aBucumocT. OOpaTHast IPOMOPIUOHATHHOCTD 1
23. [IpsiMast 1 0OpaTHast MPONOPIUOHATBHOCTH 1
24 [Ipsimast u oOpaTHAs MPONOPIHOHATLHOCTH. Pernenne 1
' 3a/1a4
25. KonTtponpsHas padora no teme "Pannonansabie yncna' 1
AuredpanyecKkne BbIPaKeHUs 27
26. bykBeHHbIE BhIpaKeHUS 1
217. Dopmyisl 1
28. [Tpumeps! ucnonab3oBaHus GopMy 1
29. JleiicTBus ¢ OyKBEHHBIMU BBIPAKEHUSIMU 1
30. [TpuBeneHne MoJOOHBIX ClIaraeMbIX 1
31. PackppiTe ckoOOK B OyKBEHHBIX BbIPAKEHHSIX 1
32. YMHOKEHHE CTENIEHEN ¢ HATYPaJIbHBIM [10Ka3aTeIeM 1
33 YMHOXEHHE U JIe]IeHUE CTeTeHel ¢ HaTypalbHbIM 1
nokasaresuem
34. Bo3zBenienne B cTeneHb CTENCHN U MIPOU3BEICHHS 1
35. OHOYIICHBI. 1




YMHOXKEHNE OTHOWIEHOB. Bo3BeneHe oqHowiIeHa B

36. 1
CTENEHb.

37. MHOro4JIeHbI 1

38. BrrunciaeHue 3Ha4eHHsI MHOTOWIEHA 1

39. CI10)KeHHE U BEIYUTAHHE MHOTOUYJICHOB 1

40. VYMHOXKEHNE OTHOYWIEHA HA MHOTOYJIEH 1

41. YMHOXk€EHUE JBY4YICeHA HA MHOTOWIEH 1

42. VYMHOKEHIE MHOT'OYJICHOB 1

43 DopMmynbl COKpaEHHOr0 yMHOKeHus. KBagpar cymMMbl 1
' KBaJpaT pa3HOCTH

44 PazioxxeHre Ha MHOXKHUTEIN C IIOMOIIBIO KBAAPaTa CyMMBI 1
' U KBaJpaTa Pa3HOCTH

45 DopMyIIbl COKpPAIEHHOTO YMHOXKEHUS. PasHOCTH 1
' KBaJIPaToOB

46 PaznoxeHne Ha MHOXKUTENHU C TIOMOIIBIO PA3HOCTH 1

KBaJIpaToB

47 ®opmybl cokpaméHHoro ymHoxkeHus. Cymma KyooB u 1
' Pa3HOCTH Ky0OB.

48 PaznoxxeHnrne MHOTOYJIEHOB Ha MHOKHMTEIN BEIHECEHHEM 1
' 00I1IEr0 MHOKHTENS 34 CKOOKH

49 PaznoxxeHne MHOTOYJICHOB Ha MHOKHTEIN CIIOCOOOM 1
' IPYIIUPOBKH

50 [TpumeHeHne crioco0a TPYIITUPOBKH MTPH PA3TIOKESHUN 1
' MHOTOYJIEHOB Ha MHOXUTEJIN

51. Pa3noxkeHre MHOrO4YIEHOB HA MHOKHTEIIN 1

59 KonTtponbHas padora o Teme "Anredpanueckue 1

BBIPAXKECHUS"




ypaBHeHl/lH H HEPABCHCTBA

20

53. YpaBHEHHE U €r0 KOPHU 1
54, Jlunelinoe ypaBHEHHE C OHOM IMEPEMEHHOM. 1
55 JInneliHOE ypaBHEHME C OJHOU IIEPEMEHHOM, PELICHUE 1
JIMHEVHBIX YPaBHCHUMN
56. Pemenne muHeRHBIX ypaBHEHUH 1
57. Pemenue 3a1a4 ¢ moMoIpi0 TUHEHHBIX YpaBHEHUN 1
58. Pemenue 3a1a4 ¢ moMoIs0 ypaBHEHUH 1
59. Pemenue 3a1ay Ha IBMKEHHE C TOMOIIBIO ypaBHEHU N 1
60 Pemenue 3a1a4 Ha COBMECTHYIO pabOTy C TIOMOIIIBIO 1
' ypaBHEHHH
61. JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU 1
62. ['paduk TUHEHHOTO ypaBHEHUS C IBYMS IEpeMEHHBIMH 1
63 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYMs 1
' HIEPEMEHHBIMU
64 KonnuecTBo penieHnii CUCTeMBI IBYX TUHEHHBIX 1
' YpaBHEHUH C ABYMS IEPEMEHHBIMU
65 ['padmyeckuii cmocoO pemeHus: CUCTEMBI IBYX JTUHEHHBIX 1
' YpaBHEHUH C ABYMS IEPEMEHHBIMU
66. Pemenue cucrem ypaBHeHui. Crioco0 1Mo IcTaHOBKH 1
67. Pemenue cucrem ypaBHEHUH cIOCOOOM MOACTAHOBKH 1
68. Pemenue cucrem ypaBHeHui. Crioco0 Clo)eHUS 1
69. Pemenue cucreM ypaBHEHUH CIIOCOOOM CIIOKEHUS 1
70. Pemienue 3aga4u ¢ nOMOIIBbIO CUCTEM YPAaBHEHUI 1
71. Pemenne TekCcTOBBIX 3a1ay. 1
72. KonTtponbHas pabora no Teme "JIunelinsle ypaBHeHUs" 1




Koopaunartel 1 rpadpuxku. @yHkuun

24

73. Koopaunara Touku Ha nmpsimMoi 1
74. YuciioBbIe TIPOMEKYTKH 1
75. N3ob6pakeHue u 4TeHNe YHCIOBBIX IPOMEKYTKOB 1
76. PaCCTOjIHI/Ie MEXIy IBYMsl TOYKaMHU KOOPANHATHON 1
psSMOI
77 Haxoxnenue E)aCCTOﬂIEmI MEXKy IBYMSI TOUKaMH 1
KOOPJMHATHOM MpAMO
78. [IpsiMmoyronbpHast cucTeMa KOOPIUHAT Ha MJIOCKOCTH 1
79. KoopauHaTsl TOUCK B IPSIMOYTOJIBHOM CHCTEME KOOPIHMHAT 1
80. I'padukm, 3ananneie popmynamu 1
81. [Ipumeps! rpadukoB, 3axaHHBIX GopMymamMu 1
82. Urenue rpaduKoB, 3aJaHHBIX (OpMyTaMu 1
83. I'paduku peanbHBIX 3aBUCUMOCTEM 1
84. Yrenue rpauKoB peabHbIX 3aBUCUMOCTEH 1
85. [HonsTne Qpynkunu 1
86. Boruncnenue 3nauennii GyHKuu no popmyiie 1
87. I'paduk pyHkunM 1
88. CgoiicTBa (yHKIMH 1
89. [Tpumenenue cBoicTB GyHKLIUI 1
90. [Tpsimast mponoOpLHOHATBHOCTD, €€ TpaduK, CBOMCTBA 1
91. Jluneitnast pyHkuus 1
92. I'paduxk nuHeiHOM QyHKIMH, CBOMCTBA 1
93. [TocTpoenwne rpaduka TUHEHHOW QYHKITHH 1
94. I'padux pynkumm y =[x| 1




95. CgoiicTBa ¢pyHKINHU Y =[X]| 1

9. KonTtponsnas padora no teme "Koopaunats! u rpaduku. 1
OyHkuu"
IloBTOpEeHuEe U 0000IEHHE 6

97, [ToBTOpenue, 06001IeHNe 3HaHUH TI0 TeMe «PalnoHalbHbIC 1
qHUCIIa»

98, [ToBTOpEeHME, 0000IIIEHNE 3HAHHUM 110 TEME 1
«AnreOpandecKue BEIPAKESHUSY

99, [ToBTOpeHue, 00001IeHNE 3HAHUIT 110 TeMe «Y paBHEHUS U 1
HEPaBEHCTBA»

100. [ToBTopenue, 0600meHne 3Hanui 110 Teme «KoopanHaTe! 1 1
rpaduku. OyHKIUN»

101. HroroBast KoHTpoIbHAs paboTa 1

102. [ToBTOpeHue, 060061IeHNE 3HAHUI 32 Kypc 7 Klacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




KajennapHo-maTemMaTnuyeckoe JAHNPOBaHHE YPOKOB aJredpnl B
8 kiacce Ha 2023-2024 yueonsbrii rojg (102 yaca, 3 yaca B HeJ1eJ110)

Konuuecmeo Jlama uzyuenus
N Cooeporcanue (pazoenvt, memot) Hacos Ilpumeuanusn
n/n niaau daxm
UYmncaa u BeiuncieHus. KBagparubie KopHU 14
[TonsiTEe 06 MppalMOHATILHOM YHCIIE
2. JlecsTuunble NpUOIMKEHNUS HPPALMOHAIBHBIX YU CET
3 Boruucnenus ¢ qecATHYHBIMU MPUOITHKEHUSAMU 1
' UPPAIMOHATBHBIX YHCEIT

4. JlelicTBUTEIbHBIC YHCIIA 1
S. CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
6. KBazpaTHblil KOpEHb U3 YKCiIa 1
7. ApudmeTnueckuii KBaJpaTHbIH KOPEHb 1
8. YpaBHeHue BUa X> = a 1
9. KBaznpaTHbIii KOpeHb U3 IPOU3BEACHUS U ApOoOU 1
10. KBazpaTHbIil KOPEHb U3 CTENIEHU 1
1 BoiHecenne MHOXKUTENS U3-T10]1 3HaKa KOpHs. BHeceHue 1

' MHOJKUTEJS 10| 3HaK KOPHS
12 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUN, COEPKAIINX 1

' KBaJIpaTHbIE KOPHH
13 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, COIEPKAIIUX 1

' KBaJIpaTHbIE KOPHU
14 [TpeoOpa3zoBaHue BbIpaKeHH, COIEpKaLINX KBaIpaTHbIE 1

' KOPHH




Yuciaa u Bprunciaenusa. CTeneHn ¢ HeJbIM

nmoKasareJjiemMm !

15. CrerneHs ¢ 1eJbIM [10Ka3aTeaeM

16. CBOIICTBa CTENEHU C LIEJIBIM IIOKa3aTelIeM

17. [IpuMeHeHnEe CBOMCTB CTEIEHHU C LIEIbIM I0Ka3aTeeM

18 Anrebpanueckue BhIpaXKeHUs, COAEPIKaIME CTENIEHb C 1
L(EJIbIM ITI0KA3aTENeM

19. [Ipeo6pa3oBanue BbIpaXxeHUH, coaepKalUX CTEIIEHU 1
CranpapTHas 3anuch yucia. PazmMepbl 00beKTOB

20. OKPY’KaIOILEero MUpPa, JIUTEIbHOCTD IPOIIECCOB B 1
OKpPY’KaroIlleM MUPE

21. Pemenue 3amay ¢ 0OIbpIIMMU U MaJIBIMUA YUCIAMU 1
YpaBHeHus u HepaBeHcTBa. KBaJgpaTHbIe ypaBHEHUsA 15

22. KBagpatHoe ypaBHeHHE 1

23. HenonHoe kBanpaTHOE ypaBHEHUE 1

24. Pelienne HEMOMHBIX KBAJAPATHBIX YPABHEHUN 1

25. dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1

26. Peuienne kBagpaTHbIX ypaBHEHUN 1

27. Haxoxnenne kopHeld KBagpaTHOTO YpaBHEHUS 1

08 Perienne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBaJAPATHBIX 1
YpaBHEHUH

29. Peienne TeKCTOBBIX 3a/1a4 1

30. Teopema Buera 1

31. Teopema Buera. Pemenue 3anau 1

32. Pemenue ypaBHeHMH, CBOIAIINUXCA K KBaPaTHBIM 1

33. [Ipocreiimue qpoOHO-pallnOHATIBHBIE YPABHEHHS 1




34. Pemenue npoOGHO-paIlOHABHBIX YpaBHEHHH 1
35 Pemenue 3aa4 momouisio ApoOHO-paliOHATBHBIX 1
' ypaBHEHU I
36 KoHnTtpoinbHas padota mo Temam "KBajnpaTHbie KOpHH. 1
' Crenenu. KBagpartasie ypaBHeHU"
Auredpanyeckue BbIpaskeHHus. Ajredpandeckas 14
ApooOL
3. Anrebpanueckas 1poOb 1
38 JlomycTiuMble 3HaUSHHSI TEPEMEHHBIX, BXOISIINX B 1
' anredpanvyeckue BhIpaKEeHUS
39, HaxoxaeHne 10mycTuMbIX 3HAYEHU IEPEMEHHBIX, 1
BXOJIALINX B aIreOpandeckue BbIpakeHuUs
40. OcHOBHOE CBOMCTBO ayiredpandeckon Jpoou
41, Coxkparienue apodeit
42, Cokparenue apoOeii ¢ TOMOLIbIO pa3IokKeHUs Ha 1
MHO>KUTEH
43. Coxpamienue apo6eil. Pemenue 3agau 1
m CrnosxeHue U BBIYUTaHHUE anredpandeckux JIpooeil ¢ 1
OJINHAKOBBIMH 3HAMEHATEISIMU
45, CrnoxeHue U BIYUTaHKE, alreOpandeckux aApooeii ¢ 1
pa3HbIMH 3HAMEHATEISIMU
46, YMHOXkeHne anredpandeckux apodeit. Bo3senenue B 1
CTETEHb
47. Henenue anredpanyeckux npodei 1
48, [IpeoOpazoBanue BEIpaXKEHUA, COACPIKALINX 1
anreOpanyeckue Apodu
49. [Ipeo6pa3zoBanue BbIpaXeHH ¢ anredpandecKuMu 1




IpoOsIMU

50. KoHnTtposnbHast pabota mo teme "Anredpanyeckasi 1poosp" 1
Auredpanyeckue Bpipakenns. Kagparnpiii 5
TPEéXUJIeH

51. KBagparssliii TpéxuineH

52. HaxoxneHne KopHel KBapaTHOrO TPEXWICHA

53. Pa3noxeHne KBagpaTHOro TpEXUIeHa HA MHOKUTEIN

54 Pemenue 3anau Ha pa3nokeHue KBaJpaTHOTO TPEXUIICHA 1

' Ha MHOKUTEIIH

55. Pa3noxeHne Ha MHOKUTEIIN KBaAPATHOTO TPEXWICHA 1
YpaBHeHus: u HepaBeHcTBa. CHCTEMBI YPaBHEHH 12

56 JInHeliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, €TO 1

' peleHue
57. I'paduk nuHeltHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1
58 [TocTpoenue rpaguKoB TMHEWHBIX YPAaBHEHUNA C IByMs 1
' IepEMEHHBIMU
59 HccnenoBanue cucteM ABYX JIMHEHHBIX YPABHEHUM C 1
JBYMsI IEpEMEHHBIMU
60 I'paduueckuii crocod peieHns CUCTeMBbl TMHEHHBIX 1
' YPaBHEHUH € ABYMS IIEPEMEHHBIMU

61 Peuienne cucreMsl TMHENHBIX YPABHEHUN C IBYMsI 1
' NEPEMEHHBIMH I'paUueCKUM CIIOCOOOM

62 Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHHM C IByMs 1
' MEPEMEHHBIMH CIIOCOOOM TMOACTaHOBKU

63 Pewienue cucreM IByX JIMHEWHBIX YPABHEHUN C IBYMs 1
' MEPEMEHHBIMH CITIOCOOOM CIOXKEHUS

64. Pewienue cucreM IByX JIMHEUHBIX YPABHEHUM C IBYMs 1




MNEPCMCHHBIMU

[Ipumepsl penieHrst CUCTEM HEJIMHEHHBIX YPABHEHUM C

o JBYMSI [IEPEMEHHBIME 1
66 TexcToBblIe 3a7ja4n, peniacMble C IIOMOIIBIO CUCTEM 1
' ypaBHEHHUi
67 Pemenne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM 1
' YpaBHEHUU
YpaBHeHnusi u HepaBeHcTBa. HepaBencrBa 12
68. HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1
69. CrnosxeHue 1 yMHOKEHHUE YNCIIOBBIX HEPABEHCTB 1
70. YucnoBble TPOMEKYTKH 1
71. JInHeliHbIE HEPABEHCTBA C OJJTHOM IEPEMEHHOU 1
72. Pemenue nuHeNHBIX HEPABEHCTB C OAHON IIEPEMEHHON 1
73 N306paxkenue perieHus TMHEHHOTO HEPABEHCTBA Ha 1
' YyHCIIOBOM npsiMoit. ['padmueckuii metos pemieHus
74. CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON 1
75 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOM 1
MIEPEMEHHOMN
76 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHON U 1
' UX pEIICHUE
77 N3o06paskeHue pereHust CUCTEMbI TMHEHHBIX HEPABEHCTB 1
' Ha YUCIIOBOM npsiMoi. I"padudeckuii MeTo peneHus
78 Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C OJHOMN 1
MIEPEMEHHOMN
79 KonTtponbHas padbora no Temam "KBaznpaTHslii TpexdeH. 1
' Hepapenctsa. Cucremsl ypaBHEHUH"
®ynkuuu. OCHOBHBIC NOHATHS 5




80. [Nonsarue Gpynkiuu. CriocoOb! 3a1aHus GyHKIUI 1
81. OO0nacth onpeeeHuss 1 MHOYKECTBO 3HAYCHUH (PYHKITUN 1
82. I'padux pyHkmmm 1
83. CoiicTBa (hyHKINHU, HX OTOOpaKeHUE Ha rpaduke 1
84. Urenue u moctpoeHue rpadukoB GyHKITAN 1
Dyukuun. Yucnossie QyHKIHU 9
g5, I'paduk u cBOMCTBA TMHEHHON (QYHKITUH, TIPSIMOM 1
POMOPLHUOHATIEHOCTH
86. I'paduk u cBoiictBa pyHkuuu y=Kk/x 1
87. I'unep6oma. [TocTpoenue rpagukoB 1
88. I'padux u cBoiicTBa pyHKIMU Y = X? 1
89. I'paduk u cBoiicTBa pyHKIUK Y = X> + b 1
90. I'paduk u cBoiicTBa GynKmu y = X° 1
91. I'padux u cBoiicTBa GyHKIMHU Y = VX 1
92, I'padux u cBoiicTBa pyHKIMH Y = [X| 1
93. I'padmueckoe pemenre ypaBHeHHI U CUCTEM YpaBHEHHHA
BepossATHOCTB ¥ CTAaTHCTHKA
94.  Craructuveckue XapaKTepUCTUKU
95. HarnsgHoe mpencraBieHne CTaTHCTHIECKOM 1
uHpopmaruu
96.  MHoxecTBO. Onepanuu HaJl MHOXKECTBAMH 1
97.  Ilepebop BapuanToB. [IpaBmiia CIIOKECHHSI H YMHOKCEHUS 1
98.  Pemenne KOMOMHATOPHBIX 33734 1
IloBTOpEHUE U 0000IEHHE 4
99.  OO6oOmieHue 3HaHM# 10 TeMe «KBaapaTHbIA KOpEHb. 1




Crenens ¢ OCJIBIM ITI0Ka3aTCJICM. KBaI[paTHBIe

YpaBHEHUSI»
O6o0061eHne 3HaHMi 10 TeMe «Anredpandeckas 1poos.

100. Cucremsl ypaBHenuil. Hepasencrsa. Uucnobie 1
G yHKITII

101. HroroBas KOHTpOJIbHAs paboTa 1

102. TloBTopenue, 0600IICHNE 3HAHUT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




KajennapHo-maTemMaTnuyeckoe JAHNPOBaHHE YPOKOB aJredpnl B
9 kaacce Ha 2023-2024 yueonsbrii rojg (102 yaca, 3 yaca B HeJ1eJ110)

N Cooepicanue (pazoenvt, memot) Konuuecmeo Aama Hpumeuanue
n/n 4acoe IIaH (paxr

Yucja v BoluncjaeHus. JlecTBUTEIbHbIE YU CIA 7

L PannonaneHble yncia, uppaloHaIbHbIE YKca, 1
KOHEUYHbIE 1 OECKOHEYHBIE AECATUIHBIE APOOH
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL;

2. JelcTBUTENIbHBIEC YHCIA KaK OECKOHEUHBIE 1
JECSITUUHBIE IpOOU
B3auMHO 01HO3HAYHOE COOTBETCTBUE MEKAY

3. MHOYKECTBOM JICHCTBUTEJIbHBIX YUCEI U 1
MHO’KECTBOM TOYEK KOOPIAUHATHOU MPSMON
CpaBHeHuE 1eCTBUTENBHBIX YUCEII,

4.  apudmeTudeckue ACHCTBUA C JEHCTBUTEITLHBIMU 1
qHCcIaMu

5 [IpubnuxéHHOE 3HaUeHNE BETUYNHBI, 1

" NOTPEIIHOCTb U TOUHOCTD MPUOIMKEHHUS

6.  OxpyrieHue dncen

7.  Ilpukupaka v OLlEHKA pe3yJbTaTOB BBIYMCIICHUI
YpaBHeHUS M HEPABEHCTBA. Y PABHEHHS C OJHOMU 14
nepeMeHHOM

8 JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH, 1

" CBOISAIIMXCS K JUHEHHBIM
9.  Pemenue ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM 1
10 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHU, 1
' CBOAAMIMXCS K KBAJIPATHBIM




11.

Pemenue ypaBHeHUH, CBOASAIIUXCA K KBaAPaTHBIM

12. bBukBaJpaTHbIC ypaBHECHUS
13. Pemenue OMKBaJpaTHBIX ypaBHEHUN
14 [IpuMepsl penieHust ypaBHEHUHN TPEThEU U 1
YETBEPTOU CTEIICHEW Pa3JIOKEHUEM Ha MHOKUTEIIN
15 Pelienue ypaBHeHH TpeThel U YETBEPTOM 1
' CTeneHeW pa3lioKEHUEM Ha MHOKHUTENH
16. /IpoOGHO-panvoHaIbHbIE YPABHEHUS
17. Peuienue npoOHO-paIlMOHATBHBIX YPABHEHHIA
18 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM 1
" MeTomom
19. Pemenue TEKCTOBBIX 3a7a4
20. PemieHune TEKCTOBBIX 3a/1a4 C IOMOILIBIO YPAaBHEHUI
21 KonTponbHas pabora no teme "YpaBHeHus ¢ 1
' OfIHOIl IepeMeHHOR"
YpaBHeHusi 1 HepaBeHCcTBa. CHcTeMbI 14
YPABHeHHI
22.  YpaBHEHUE C JIByMs IEPEMEHHBIMU U €ro Tpapuk 1
23 VYpaBHeHUE ¢ ABYMS MEPEMEHHBIMU U €TI0 TpaduK. 1
" Pemenwue 3amau
o4 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C 1
" IByMs IEpEMEHHBIMHU CIIOCOOOM TMOICTAHOBKH
o5 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHHH C 1
' IByMs IIEPEMEHHBIMH CIIOCOOOM CIIOKEHHS
26 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C 1
' IByMs NIEPEMEHHBIMHU IPapUIECKUM CIIOCOO0M
27 Pewienne cucreM IByX JIMHEWHBIX YPaBHEHUH C 1

ABYMS ICPEMCHHBIMU




Pemenue cucrem AByX ypaBHEHH, OJTHO U3

2 KOTOPBIX JINHEHHOE, a IPYroe — BTOPOU CTECIICHH 1
29 Pewenne cucreM IByX ypaBHEHMM, COCTOSIINX U3 1
JMHENHOI0 U ypaBHEHUS BTOPO CTENEHU
Pemenue rpaguyeckuM cnocodoM CUCTEM JIBYX
30. ypaBHEHHUH, OJTHO U3 KOTOPHIX JIMHEHHOE, a APYroe 1
— BTOPOM CTEIIEHU
31. PemeHue cucteM IByX ypaBHEHHMH BTOPOM CTEIIEHU 1
32 WccnenoBanue cucteMsl IByX JTMHEWHBIX 1
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
33 Penienune TekcToOBBIX 3a/1ad alireOpanyecKum 1
" crmocobom
34 Pemenne TeKCTOBBIX 33714 € IOMOIIbIO CUCTEM 1
' ypaBHEHMI BTOPOH CTENEHH
35 KonTponsHas padora no teme "Cucremsl 1
' ypaBHeHui"
YpaBHenus u HepaBencrBa. HepaBencrsa 15
36. UwucnoBble HEpaBEHCTBA
37. YucnoBble HEPABEHCTBA U UX CBOMCTBA
38 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOMN U UX 1
' peuieHue
39 PelieHne nMHENHBIX HEPABEHCTB C OAHOU 1
NepEeMEHHOI
40 JIuHeliHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOM. 1
" Pemrenue 3ama4
41 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON 1
' TmepeMeHHON
42 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 1

MEPEMEHHOM U UX PEIICHUE




Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM

43. . 1
MEPEMEHHOI U UX pelIeHue

44, KBazapaTHbIe HEPABEHCTBA U UX PELICHUE 1

45 Pemenuie kBajipaTHBIX HEPABEHCTB METOIOM 1
MHTEPBAJIOB

46, MeTo1 MHTEPBAJIOB NP PEIICHHH KBAAPATHBIX 1
HEPaBEHCTB

47. PelieHue KBaJpaTHBIX HEPABEHCTB

48. KBanpaTHble HepaBeHCTBaA. Pemienue 3aqa4

49 ['padmyeckas uHTEpIIpETALlMsl HEPABEHCTB C ABYMSI 1
MIEPEMECHHBIMHU

50. KonTtponbHas padora o teme "HepaBeHncTsa" 1
DOyHKIMH 16

51 Ksanparuunas ¢pynkius. OyHKus y:axz, eé 1
rpaduk u cBOHCTBA

52. T'padux GpyHKImm y=ax> 1

53. dynkmuy y= a(x-M)? ¥ y=ax’+n u ux rpaduku 1

54, dynkmus y=a(x-m)? + n u eé rpaduk 1

55. dynkuus y=ax’ +bx + ¢ u eé rpaduk 1

56, [ocTpoenne rpaduka GpyHKIMS y=ax> +hx + C. 1
CoiicTBa KO3 PHUIIHEHTOB

57. AnroputM uccinenoBaHus QyHKIUN 1

58. HccrnenoBanue KBaJpaTHUHON PYHKIIMH 1

59. IIpumeps! uccienoBaHus KBapaTUIHBIX (PYHKIIMHA 1

60. I'paduku u cBoiictBa QpyHkimid Y = KX, y = kX + b 1

61. T'paduxk u cBoiicTBa GpyHkimn Y=K/X 1

62. T'pacdux u cBOMCTBA HyHKIHH Y = X 1

63. I'padux u cBoiicTBa PpyHkIIMH Y=X> 1




64. T'padux u cBoiicTBa GyHKIMU Y=VX
65. TI'paduk u cBoiictBa pyHkIMH Y=|X|
66. KontponbsHas padora no teme "dynkuun"
Yucii0BbIe N0CJI€10BATEIBHOCTH 15
67. IloHATHE YUCIIOBOM TOCIIEAOBATEILHOCTH 1
68, 3agaHne noCiIeJ0BaTEIbHOCTH PEKYPPEHTHOM 1
dbopmymoit u hopmyIoit N-ro dieHa
60 Apudmernueckas nporpeccus. @opmyna N-ro 1
" ujeHa apu(METHIECKOM IPOrPECCHU
70. ®opmyma CyMMBI IEPBEIX N YIEHOB 1
71 Pemenue 3anay no teme «Apudmernyeckas 1
" mporpeccusi»
72. Apudmerndeckas nporpeccus. Pemenus 3anad. 1
23, I'eomerpuueckas nporpeccus. PopmyIsl N-T0 1
YJIeHa TEOMETPUIECKOM MPOTrpeccuu
74.  ®opmyna N-ro 4jeHa reOMEeTPHUUECKON IPOrpeccuu 1
25 dopmynia CyMMBI IEPBBIX N YJICHOB 1
' TE€OMETPUYECKOI TIPOrpeccun
26 Pemtenue 3a1a4 no teme «I eomMerpuyeckas 1
" mporpeccus»
77.  Teomerpuueckas nporpeccus. Pemenue 3anau 1
N306paxeHne wieHOB apu(pMeTUIECKOM 1
78 T€OMETPUUYECKON MTPOTrPECCU TOUKaMH Ha 1
' KOOpIMHATHOM IIOCKOCTH. JIMHEHHEIN 1
HKCHOHEHIIMAIBHBIN POCT
79.  CrnoxHble TPOLEHTHI
80. Cnoxuble npoueHThl. Pemenue 3amau.
81. KonTtponbHas pabota o reme "UucaoBsie




ociaenoBareIbHOCTH"

BeposiTHOCTH U CTATHCTHKA 9
82 [IpencraBiaeHue YUCIOBBIX TAHHBIX U UX 1
" XapaKTepHCTUKH
83.  Ilepebop BapuantoB. KomOuHnaTopHbIe paBuiia 1
g4. IlepecranoBku. 1
g5, Pasmenienus 1
ge. Coueranus 1
Canyyaiinble coObITHS. BeposiTHOCTD cityuaiiHbIX
87. | coGbItnii 1
CyMMma, pou3BeIeHUE U Pa3HOCTh CIIyYalHbIX
88.  cobbITHit 1
g9. HecoBmecTHbIE cOOBITHA. He3aBrcHMBIE COOBITHS 1
90. Yacrora cimydalHBIX COOBITHIH 1
IoBTOpPEHME, 00001IEHNE, CHCTEMATH3AIUA 12
3HAHM I
[ToBTOpenue, 0600IIIEHNE U CUCTEMATH3AITUS
91. 3HaHWH. 3aIuCh, JEHUCTBUS C IeHCTBUTEIHLHBIMU 1
YUCIAMHU
[ToBTOpEeHHE, 0000IIIEHNE U CUCTEMATH3AIIHS
92. 3HaHuil. CpaBHEHHUE, JCHCTBUTEIBHBIX YUCEN, 1
YUCIIOBas IpsiMast
93 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs 1
" 3Hanwii. [IpOLIEHTHI, OTHOLIEHHUS, TIPONIOPIIUH
94.  IloBropeHue, 0000IIEHNE U CHCTEMATHU3ALUs 1




3HaHM. PemieHne TeKCTOBBIX 3a1a4
apupMETHYECKUM CIIOCOOOM

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUS

95.  3mnanwmii. [IpeoOGpazoBanue anreOpanyecKux 1
BBIPAKCHUI
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS

96.  3HaHMH. DyHKIHMH: TOCTPOCHHE TPA(UKOB, 1
CBOWCTBA M3yYCHHBIX (YHKINUN
[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aLMS

97.  3nanwmil. [loctpoenue rpadukos, cBoWcTBa 1
U3yYEHHbIX (QYHKIMH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

98. 3HaHU. OYHKIMU: TOCTPOEHUE, CBOMCTBA 1
U3yYEHHbIX (QYHKIMH

99 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 1
3HaHUU. Penienue ypaBHEHH U UX CUCTEM
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS

100.  3HaHumil. ['padhuyeckoe pemieHue ypaBHEHUH U UX 1
cucTeM

101. Hrorosast KOHTpoJIbHas paboTa 1

102.| OO0o0O1IeHnEe U CUCTEMATU3aLMs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» AnreGpa, 7, 8, 9 knaccel/ MakaperueB FO.H., Munatok H.I'., Hemmkos K.U. u
npyrue; noa penakuuen Temsakockoro C.A., AKIIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Marematuka. Anre6pa : 7

9-e ki1acchl : 0a30BBI YPOBEHb: METOJIUYECKOE
nocoOue K npeAMeTHOM TuHUN yueOHuKkoB 1o anredope 0. H. Makaperuesa, H. I'.

Munniok, K. Y. HemkoBa u n1p./ - 2e u3a., ctep. - Mocksa: [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka LJOK https://m.edso0.ru/7f415b90, https://m.edsoo.ru/7f417af8 ,

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



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

COI'JTACOBAHO

[IpoToko 3aceianust METOJUYECKOTO 00bEIMHEHUS
yuuTesne MaTeMaTHKu, THPOPMATHKU U GU3UKU
MAOY COILI Ne 11 um.M.1.I"'apmaina
cT.CTapoJieyKOBCKOM

oT «__» aBrycta 2023 r., mpotokoi Ne 1
/C.B.Boponwuna/

COI'JTACOBAHO
3amecTuTeNb TUPEKTOpa
Mo yueOHo# pabote
MAOY COII Ne 11 nm.M.1.T"'apmaina
cT.CTapoJieyIIKOBCKOM
[H.I1.Acren/
« » 2023 r.




