MyHununaisHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPESKICHUE

«JIuarBuctuueckas rumHazusg Ne 20 umenu JI.JI. BepxoBiieBoii»

r. Capamyna Y amyptckoit Pecry6nmku

PACCMOTPEHO [MPUHATO YTBEPXJIAIO

[IpoTtokon kadenpsr [IpoTrokon mneparormyeckoro  Jlupexrop
€CTECTBEHHOHAYYHBIX coeta Nel MAOQY «JIuHrBuctTuueckas
muerarie Ne 1 or 29.08.2025 1. ruMHasug Ne 20y

ot 27.08.2025 .

/T.I1. Temnsakosa/

YTBEPXIEHO
npukazom MAOY

«JInaresuctuueckast rumuasusg Ne 20»
o1 29.08.2025 . Ne 180 - O/

PABOYAS ITPOI'PAMMA

(ID 7676122)

Y4eOHOro Kypca «AJjredopa»

Ju1st oOyuaromuxcst 7-9 KiaccoB

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK)
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop

Ceptudumkat 745C1F8AB713BB20C142855B2108E6C8




INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOWLIEro
oOpa3oBaHMs: OHAa O0ECIeUnBaET U3YUCHHUE APYTUX NUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y o0yuaromuxcs
HAy4YHbIX MPEJICTABICHUN O MPOUCXOKIACHUM M CYIIHOCTH alreOpanyecKux
abcTpakuui, cnocobe OTpakeHHs MAaTEeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B NpUpPOJE U OOIECTBE, POJU MaTEeMaTHYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
NO3HaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOHI,
(dopMmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JAEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 00001IeHNe 1 KOHKPETU3aIHio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIbHOCTH OOYyYaroLUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelieHue 3a7a4 SIBisieTCs peaqu3alren 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHss OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANUECKIE
auHUK: «Yucna U BeIYMCIEHUS Y, «AlreOpandeckue BhIpaKEeHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
JpPYrUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHoO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS CIY>KUT OCHOBOM ISt
JANbHEMIIEro U3y4eHUss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4arOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HPpAIOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM
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MPEJCTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHME OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K cpeAiHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue IByX anreOpanuecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeoOOXOJAMMOTro i PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHwst anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEyKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUSI, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIEI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET DPAa3BHUTHIO Y OOYUYaIOIIUXCS
YMEHHSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna u BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).
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COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  uYuced. Apudmernyeckue JEHCTBUS C
pauMOHAIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
JTpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, Npeodpa3oBaHue
BBIPQXXCHHUI Ha OCHOBE OIpENIEIeHHMs], 3aUCh 00NbIINX yncen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPONOPLMOHAIBHOCTH.

Asre0panvecKue BbIPAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTuMBbIe
3Ha4Y€HHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BECHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMysbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl W KBajpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, INpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHentHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBIX ypaBHeHHU. COCTaBI€HHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NE€peMEHHBIMH. PellleHHe cucreM ypaBHEHUMH
croco0OM MOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/ady C IMOMOIIbIO
CHUCTEM YPAaBHECHUM.

DOyHKUUHA
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Koopannara Toukn Ha npsMoi. Yucnosbeie npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHaTa
TOYKH Ha KOOPAWHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa Gyukuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHI.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uUppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBa/IPAaTHBIX KOPHEW M X MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LETBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHUCIA.

AnreOpaunyeckre BhIpaKeHUSIAJTre0pandyeckue BbIPaKeHHus

KBagpaTHpiii  TpEXwieH, pa3oKEHHE KBAJPAaTHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOu.
CrnoxeHve, BBIYMTAaHHE, YMHOXKEHHE, [IeJIeHHE alreOpandecKux ApoOer.
PanmonanbsHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUs1 1 HEpPABEHCTBAY PABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINUXCS K JMHENHBIM U KBaJAPATHBIM.
[Ipocreiiine poOHO-palIMOHANIbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalMsl YpAaBHEHUI C ABYMSI NIEPEMEHHBIMU U CHUCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMsl IE€peMEHHbIMHU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandecKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHONM MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TEPEMEHHOI.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakmum. Utenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpa@uKoB (QYHKIHMI, OTPAKAIOIINUX PEATIBHBIE IPOLECCHI.
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OyHKIMU, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIE
3aBHCHMOCTH, HX rpaduxu. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yuciaa 1 BBIYMCICHUA

PaunoHnansHble yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JEeCATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUYHBbIE JAeCATUYHbIE ApoOu. B3auMHO OJIHO3HAUHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOM IIPSAMOM.

CpaBHEeHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(pMETUYECKUe JIEUCTBUS C
JNENCTBUTENBHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIETO MHUPA, JJIMTEIBHOCTH IPOIECCOB B
OKpY’KaroIleM MUpE.

[TpubnmxEéHHoe 3HAYEHUE BEJIMYMHBI, TOYHOCTb MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknuaka u onieHka pe3yibTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHne ypaBHEHUN, CBOASIIMXCA K IUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINUXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIU.

Pemenne apoOHO-paniMoHaIbHBIX ypaBHEHUU. PelieHme TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETANs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne JMHEHHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'padmyeckas uHTEepIpeTalnds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yukums, e€ rpadux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

Ipaduxu pynxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.
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HucnoBble  mociienoBaTebHOCTUYHCI0BBIE  MOCJIEA0BATEIBHOCTH M
Mporpeccuu

[TondaTre 4YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM HopMyoit U GopMyJiol 1-Tro YJieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmylibl n7-ro yjeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YWICHOB.

N3obpaxkenne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLUAJIbHBIA POCT.
CI1oXHbIE TPOLICHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEeKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Ccpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeW UX pelieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAeiicTBU:

e BBIABIATHh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (HOPMYJIHUPOBATH
OTIpeNie]ICHUSI ~ TMOHATHW, YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBaTH ©  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATCIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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e BBIIBIATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

e JIeNIlaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTUH;

e pa30MpaTh JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUHN (IIPSMBIC B OT
MPOTHUBHOTO), MPOBOJWTH CAMOCTOSATEILHO HECIOXKHBIE TOKa3aTelIbCTBA
MaTeMaTU4ecKux (aKkTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaATh CIOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUSA, BBIOMpaTh HawbOoNee TMOAXOAAINMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBareJbcKkue 1eHCTBUA:

* HCIOJI30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMUPOBAThH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

e TIPOBOJUTH IO CAMOCTOSITENIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  HKCCIEAOBaHHE MO  YCTAaHOBIICHHUIO
O0COOEHHOCTEH MaTeMaTHYeCcKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

e  CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIICHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

e BBISBISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHUS 3a]1auH;

e BHIOWpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETHPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

e BBIOWpaTh QGopMy TMpeACTaBICHUS WH(POpPMAIMM U WLIIOCTPUPOBATH
periaemMble 3a/ladyd  CXeMaMH, JuarpaMMaMm#, WHON rpadukod U HX
KOMOWHAILIMSIMHU;

e OIICHWBATh HAAEKHOCTh WH(OpPMAIUK TIO KPHUTEPUAM, MPEAIOKCHHBIM
yUHTENIeM WIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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e BOCHOpPUHHMATh H (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LEJIAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUsS IO
XOJly pelIieHus 3aa4i, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

e B X0JIe 00CYXKJEHUS 3a/1aBaTh BOTIPOCHI TIO CYIIIECTBY 00CYK/1aeMOW TEMBI,
npoOIeMbl, perraeMoi 3ajjauu, BHICKAa3bIBaTh UCH, HAIICJICHHBIEC HA MIOUCK
pelIeHusi, COIMOCTABIATh CBOM CYXJCHHUS C CYXKACHUSMH JIPYTHX
YYaCTHUKOB Juajora, oOHapy>XKMBaTh pa3jM4ve U CXOACTBO IMO3UIIUH, B
KOppeKkTHOU hopme hopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;

e TMPEACTABIATH  PE3YyJbTaThl  PEIICHUS  3aJayd,  OSKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YUETOM 3aJ1ay IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHUU;

e TMIOHMMATh U  UCIOJB30BATh  MPEUMYIIECTBA  KOMAHIHOUW W
WHIUBUIYAIbHOW pabOThl TIPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

e IIPUHUMATh LEJIb COBMECTHOMN AEATEIBbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboThl, pachnpenesiTb BUIbI padOT, JOTrOBapUBATHCA,
00CcyXm1aTh TPOIIECC M PE3ybTaT PaboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIOJIEH;

e yYacTBOBaTh B TPYNNOBBIX ¢opMax paboTel (00CyX)aeHus, OOMEH
MHEHHUSIMU, MO3TOBBIC INTYPMbl U JIPYTHE), BBIMOJHITH CBOK 4YacThb
paboThl U KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMU YWiCHAMU KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

e CaMOCTOATEJILHO COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7ayu (WJIh €ro
4acTh), BBIOMpATh CIOCO0 pEmIeHHs C y4€TOM HMEIOIIMXCS PECYypCcCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH NHTEJIEKT:

e BIAAETh CIOCOOAMH  CAMOIPOBEPKH, CAMOKOHTPOJIS TMpoiecca |
pe3yJibTara peleHusl MaTeEMaTUYeCKOM 3a/1auu;

e TMPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU pELICHUH
3a7la4l, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJbTaTa JEATEIIBHOCTH MOCTABJICHHOU IIENIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WIH HEJOCTHKECHUS 11€JH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYarolIMIiCS TOJYyYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHCICHUSA

BoinonusaTh, coyeTass yCTHbIE UM TUCBMEHHBIE NPUEMBI, apuUPpMETHUYECKUE
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoObl U MPUEMBI BBIYUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKalIiuX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT onHOM (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

OxpyriaTh yucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YHUCJIOBBIX BBIPAXEHUUN. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXMTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHMEHTHPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTaMH, WHTEPHPETUPOBATH
pe3yabTaThl pelIeHUs 3aad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKue BhIPpaKEeHUA

Hcnonb3oBaTh anreOpanyecKkyro TEPMHUHOJIOTHUIO M CUMBOJIMKY, TPUMEHSThH
e€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuara.

Haxomuts 3HaueHHs OyKBEHHBIX BBIPQXKEHMH IpU 3aJ@aHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs — LETOT0  BBIPAXKEHHUS B MHOTOWIEH
IpUBEIEHUEM TTOJJOOHBIX CIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENSA, TIPYNIUPOBKH  CIAraeMbiX,
npUMeHEeHUs1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpazoBaHUsI MHOTOYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 33]a4
U3 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU I1OKA3aTEISAMM UL

npeoOpa30oBaHUS BEIPAKCHUM,
OOKYMEHT NMOANMCAH 3EKTPOHHOM noAnucbro
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YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHsSs IpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsATs, sBisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyueckrie METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YMCEN, SBISIIOUIMXCS PEHICHUEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH, B TOM
yucie rpapuyecKu.

CocTaBisATh M pellaTh JMHEMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4ECHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOILNE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anredpanvdeckoM s3bIKeE.

OTMeuarh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH Irpad@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTD, BpEMsI, 00bEM pabOTBHI.

Haxonutb 3HaueHre QyHKIMHU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaLuu,
U3BJIEKaTh U HMHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHny oOyueHus B 8 Kiacce oOydaromuiics MOJIY4YMT CIEAYIOLIUE
IPEAMETHBIE PE3YIBTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIBHBIX
qucesl Il CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUH, N300pakaTh AeMCTBUTEIbHBIC
Yyycia TOYKaMHA Ha KOOPJAWHATHOW MPSAMOW.

[IpumeHATh TOHATHE apU(METHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.
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Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AuredpanvecKue BhIPaKEeHUA

[IpyMeHsTH MOHSATHE CTENEHU C IEeJbIM IOKa3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BEIPAXKEHHH, COJEPKAIUX CTETICHH C LIETBIM IMMOKa3aTeIeM.

BhINONHATE TOXIIECTBEHHBIE MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpOOsSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKECHUM SISl pEIICHUS PAa3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEiHBIE, KBaJpaTHbIE YpaBHEHUsI M PallMOHAIbHBIC YpaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBOoaUTE NMpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUN PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT cliOBeCHOW (HOPMYITHUPOBKM 3adaud K e€ anreOpanmdecKkon
MOJENN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMBbI YypaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHsTH CBOWMCTBA YHMCIOBBIX HEPABEHCTB ISl CpPaBHEHUS, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uYecKyr0 WJUTFOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUHA

[lonuMaTh W UCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHUE O0O03HAYECHUsI), ONPENETATh 3HAUeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPeeNISITh CBOMCTBA GYHKIIUU 110 €€ rpaduKy.

Crtpouts rpaduku dJIeMEeHTapHBIX (YHKIIMI BUIA:

y=k/x,y=x2,y=x3,y = [x|, y = VX, OHCBIBaTh CBOWHCTBA YHCIOBOIi
byHKIMH 110 €€ rpaduKy.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOTYYHUT CIEAYIOIINE
pEAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHUBATH U YNOPAIOYMBATH PAlIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIaMH,
codeTrass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIlMOHATbHBIMU YUCIAMU.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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HaxomuTh 3HaueHUs CTENEeHEeW C NEeIbIMU IOKA3aTeIs MU M KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiITh JEUCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCIJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nvHENHBIE W KBaJpaTHbIE YPaBHECHUWS, YPAaBHEHWS, CBOJIAIIMECS K
HUM, NPOCTENIITNE TPOOHO-paAIMOHATBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMECHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemrare TekcTOBBIE 3amaun  alreOpandecKHM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WIIM CUCTEMBI IBYX YPABHEHUU C ABYMS IIEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKux MpeAcTaBleHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUW DPEUICHHMS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

Pemare nuHelHBIE HEPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IPU PELICHUH PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMH HW3yYeHHBIX BHJOB. Iloka3piBaTh CcXeMaTHYECKH

pacnoiokeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUaa: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢, y =x3, y =Vx, y = |x|, B 3aBuCHMOCTH OT
3HaYeHUH K03(pPUIMEHTOB, ONTUCHIBATh CBOMCTBA (PYHKIIHII.

Crpouth U H300paxaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBagpaTHuHyl (QYHKLHUIO 1O (HOopMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U IPOrPeccHu

Pacno3naBaTh apu(pMETHUYECKYyI0 M TE€OMETPUYECKYI0 MPOrPecCUH Mpu
Pa3HBIX CIIOCO0aX 3aaHMUs.

BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHWEM (opMyda n-ro uieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxkaTh 4i€HBbl MOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IUIOCKOCTH.
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Pemarsn 3aJa4r, CBA3aHHBIC C YHCJIOBBIMH IIOCJICOOBATCIIBHOCTAMHU, B TOM

qrclie 3a7a9d U3 peaqbHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTUI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3aesioB H TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypchl
| Ypcna ¥ BEIUKMCIICHHS. )5 | 4 bubnunoreka [JOK
Panmonanbubie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | 5 bubnuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 4 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7415b90
4 Koopaunats! u 24 | 4 bubnunoreka LIOK
rpadpukn. OyHKINHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHue n 6 1 1 bubnuorexa IIOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 18

YACOB I10 ITPOTPAMME

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE "JINHFBUCTUYECKAS TMMHA3MA N2 20 UMEHW J1.N1.
BEPXOBLIEBOW", Tennskosa TaTbsHa MaBnoBHa, AnpekTop
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8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue JIEKTPOHHbIC
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| Yucna 1 BRIUUCICHHS. 15 0 3 bubnunoreka [IOK
KBanparnbsie kopHH https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 10K
nOIMOTEKA
2 2
(CTereHb ¢ LekM / 0 https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanueckue Eub OK
3 BBIPAYKECHUSI. 5 1 0 nommoreka [
K .. https://m.edsoo.ru/7f417af8
BaJIpaTHBIM TPEXUJICH
Anrebpanyeckue Eub OK
4 BBIPAXKEHHUSI. 15 1 3 nomroreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas 1po0b
YpaBHeHus u
5 HEPAaBEHCTBA. 15 | 3 Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
yYpaBHEHUS
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CUCTEMBI 13 0 3 momroreka [
paBHEH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 2 uomoreka L1
H https://m.edsoo.ru/7f417af8
epaBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 0 1 but6mmoreka [IOK

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO
MYHUUUNAJIbHOE ABTOHOMHOE OBLLEOBEPA30OBATEJIbHOE

BEPXOBLIEBOW", Tennsikoa TaTbsiHa MaBnoBHa, [OvnpekTop

30.09.25 07:19 (MSK) CepTudukat 745C1F8AB713BB20C142855B2108E6C8

YYPEXXAEHUE "INHITBUCTUYECKAS TMMHA3UA N2 20 UMEHW N.J1.




MOHATHUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 0 1 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 | 0 bubnuotexa [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102 5 13
YACOB I10 [TPOTPAMME

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE "JINHFBUCTUYECKAS TMMHA3MA N2 20 UMEHW J1.N1.
BEPXOBLIEBOW", Tennskosa TaTbsHa MaBnoBHa, AnpekTop
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9 KJIACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB U Kontponsusie | TIpakTHueckne (uu¢ppossbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
| Yucna 1 BRIUUCICHHS. 9 | bubnuoreka [JOK
JleficTBUTENBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEHUsI C OTHOU 14 1 3 brbmmorexa [OK
p . g https://m.edsoo.ru/7f419d08
nepeMEHHOMN
3 VYpaBHEHUS U HEPABEHCTBA. 14 1 ’ bubmuorexa [JOK
Cucremsl ypaBHeHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABCHCTBA. 16 | ) bubnmoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1 3
YHRLHMA https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 ) bu6nuoreka [JOK
MOCJIEI0OBATEIIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICHNE, 13 1 3 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 16

I10 ITPOITPAMME

[JOKYMEHT NMOAMNWCAH 3MIEKTPOHHOW MOANMUCHIO

MYHULUUNAJIbBHOE ABTOHOMHOE OBLLIEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE "JINHFBUCTUYECKAS TMMHA3MA N2 20 UMEHW J1.N1.
BEPXOBLIEBOW", Tennskosa TaTbsHa MaBnoBHa, AnpekTop

30.09.25 07:19 (MSK)
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Konun4yecTBo 4yacos
n/n Tema ypoka Bcero
1 [TonsiTHEe panOHaNBHOIO YKCIIA 1
2 ApudmeTndeckue 1eHUCTBUS C PAlIMOHATLHBIMU YHCIIAMH 1
3 Apudmerndeckne IEHCTBHS ¢ palMOHATBHBIMHA YHCIaMU 1
4 ApudmeTrndeckre IeHCTBUS C palliOHATIBLHBIMU YHCIIAMU 1
5 Apudpmernueckre JeHCTBUS C pallMOHAIbHBIMU YHCIAMU 1
ApudmeTndeckne eiCTBHUS ¢ palliOHAIbHBIMU YHCIAMHU.
6 [TpakTunyeckas pabota no Teme "Apudmerniyeckue AeUCTBU C 1
palMoHAIbHBIMU YUCTaMu'".
7 CpaBHeHMe, YIIOPAI0YMBAHUE PAIMOHATIBHBIX YHCEN 1
8 CpaBHeHue, ynopsiJOYMBaHUE PALMOHAIBHBIX YHCET 1
9 CpaBHeHMe, YIIOPSIOYMBAHUE PAIMOHAIBHBIX YHCEI 1
10 CreneHb ¢ HATYpaJIbHBIM [T0KA3aTEIEM 1
11 CreneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM 1
12 CreneHb ¢ HATYpaJIbHBIM [10KA3aTEIEM 1
13 CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1
14 Crenenb ¢ HaTypajdbHBIM MOKa3areneM. [Ipaktuueckas pabora |
o teme: "CTeneHp ¢ HaTypaJbHbIM MOKazareneM".
15 Pemienne oCHOBHBIX 3a/1a4 Ha IPOOH, MPOLIEHTHI U3 PEAIbHOM 1
IPAKTUKU
16 Pemenrie 0CHOBHBIX 3a/1a4 Ha APOOU, TPOLEHTHI U3 PEATbHOM 1
MPaKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PeATbHON 1
MPAKTUKU
Perrenne OCHOBHBIX 337124 Ha APOOH, MIPOIIEHTHI U3 PeaTbHOM
18 npakTuku. [IpakTuyeckas padora mo reme: "Pemienue 3a1a4d Ha 1
JPOOY U TIPOLIEHTHI".
19 [Ipu3Haku AeNUMOCTH, PA310KEHNUS HA MHOXKUTEIN 1
HaTypaJIbHBIX YUCEIl
20 [Tpu3Haku AETUMOCTH, PA3JI0KEHHUSI HA MHOKUTENN 1
HaTypaJIbHBIX YHCET
21 Peanbubie 3aBucumoctu. [Ipsimas u oOpaTHas 1
IPONOPLUOHATIBHOCTH
” Peanbnble 3aBucumoctu. [Ipsimas u obpaTHas 1
IPONOPLUOHAIIBHOCTH

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO
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Peanbnble 3aBucumMoctu. [Ipsimast u obpaTHas
23 npornopimoHabHOCTH. [IpakTueckas padorta mo Teme: 1
"IIpsimast 1 0OpaTHAsI MPONOPIIUOHATBLHOCTH'".
24 Peanbuble 3aBucumoctu. [Ipsimas u o6patHas 1
PONOPLUOHATIEHOCTH
25 KonrponsHas padora no teme "Panmonansuelie yucia" 1
26 ByKBeHHBIE BBIpaKEHUS 1
27 Dopmyisl 1
28 DopmyIsl 1
29 [Iepemennsle. [lonmycTumble 3HaYEHUS IEPEMEHHBIX 1
30 [IpeoOpazoBanre OyKBEHHBIX BEIPAKEHHM, PACKPBITHE CKOOOK H 1
MpHBeIeHNE TTOJOOHBIX ClIaraeMbIX
31 [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U |
IpUBEIEHNE TTOJOOHBIX ClIaraeMbIX
[TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, PACKPBITHE CKOOOK 1
1 npuBeIeHre oJ00HBIX ciaraembiX. [IpakTudeckas pabora mo 1
Teme: "PackpbiTe CKOOOK U IPUBEACHUE MOT00HBIX
ciaraembIx".
1 [TpeoOpa3oBaHre OYKBEHHBIX BBIPDAKEHUHN, pACKPHITHE CKOOOK U |
NpUBECHNE TOJ00HBIX ClIaraeMbIX
34 CBoIiCTBa CTENIEHU C HATYPaJIbHBIM MMOKa3aTeIeM 1
35 CBolicTBa CTENEHU C HATYpaJIbHBIM M1OKa3aTeIeM 1
36 CBolICTBa CTENEHU C HATYPaJIbHBIM IIOKA3aTEIIEM. |
[IpakTrueckas padota no Teme: "CBoiicTBa cTenieHU".
37 MHorousneHsl 1
38 MHorouieHsl 1
39 CrnoxeHue, BRIUUTAHUE, YMHOKEHHE MHOTOUJICHOB 1
40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJIEHOB 1
CrnosxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJICHOB.
41 [TpakTuueckas pabora no teme: "JleiicTBust Hax 1
MHOTOYJICHAMH "
42 CnoxeHue, BBIUUTAHUE, YMHOKEHHE MHOTOUJIEHOB 1
43 DopMyJIbl COKPAIIEHHOTO YMHOXEHHUS 1
44 DopMyJIbl COKPAIEHHOTO YMHOKEHUS 1
45 DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS 1
46 DopMyJIbl COKpPAIIEHHOTO YMHOKEHUS 1
47 ®DopmyIibl COKpaiéHHOro yMHoxxkenus. [Ipaktuueckas pabota |
1o teme: "MopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS'".
48 Pa3noxenne MHOTOYWIEHOB HA MHOKUTEIH. 1
[IOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO
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49 PazioxeHrne MHOTOYJIEHOB Ha MHOKUTEIHN 1

PaznoxxeHre MHOTOYJICHOB HA MHOXKHUTEIIH. HpaKTI/I‘-IeCKaH

30 aboTta o teme: " Pa3noskeHre MHOrOWIEHa HA MHOXKHUTEH". !
p

51 Pa3noxeHnne MHOTOYWIEHOB HA MHOYKUTEIN 1

52 KonTtponsHast pabora no Teme "Anredpandeckue BoIpaKeHHUS" 1

53 VYpaBHeHMe, paBuiIa npeoOpa3oBaHus ypaBHEHUS, 1
PaBHOCHJIIBHOCTb YPaBHEHUN

54 JIuneliHOEe ypaBHEHME C OHOM IEPEMEHHOM, PEIICHHE |
JIMHENHBIX YPABHEHUHN

55 JIuneiiHoe ypaBHEHME C OJHOU IIEPEMEHHOM, PEILICHUE 1

JIMHEHHBIX YPAaBHEHUN

JIuHeitHOe ypaBHEHUE C OJTHOM MTEPEMEHHOM, pelIeHUE
56 TUHEeWHbIX ypaBHeHui. [IpakTruueckas pabora mo teme: " 1
Pemenue nuHeiHbIX ypaBHEHUN'" .

57 Pemenne 3a1a4y ¢ TOMOIIBIO YpaBHEHUN 1
58 Pewenue 3ana4 ¢ nOMOIIBIO YPaBHEHUM 1
59 Peuienue 3amayd ¢ moMoIb0 ypaBHEHH 1
60 Pemienue 3a1a4 ¢ nomonnsio ypaBaenui. [Ipaktuueckas padora 1
no teme: "Pemienne 3a1a4 ¢ mOMOIIBIO YpaBHEHHM".
61 Jluneiinoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €0 Tpaduk 1
62 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk 1
63 Cucrema AByX JINHEHHBIX YPaBHEHUH C JBYyMs IEPEMEHHBIMU 1
64 Cucrema ByX JIMHEHHBIX YPaBHEHUI ¢ IByMsI IEpEMEHHBIMU 1
65 Cucrema ByX JINHEHHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU 1
Cucrema ByX JIMHEHHBIX YPaBHEHUH ¢ BYMsI IEpEMEHHBIMHU.
66 [IpakTrueckas padota o teme: "CHUcTeMbl ABYX JTUHEHHBIX 1
YPaBHEHUH C ABYMS IEPEMEHHBIMU .
67 Pemenue cucrem ypaBHEeHUI 1
68 Pemienue cucrem ypaBHEHHI 1
69 Pemenue cucrem ypaBHeHUI 1
70 Pemenue cuctem ypaBHeHuil. [Ipaktuueckas pabora 1o reme: |
"Pemenue cucreM ypaBHEeHU"
71 Pemenne cucreM ypaBHEeHUN 1
72 KonrponsHas padora no teme "JIunelinsle ypaBHeHus" 1
73 Koopaunara Touku Ha psiMoi 1
74 YucioBble IPOMEKYTKH 1
75 UucnoBble TPOMEKYTKH 1
76 PaccrosHue Mex 1y IByMsl TOYKaMHU KOOPAUHATHOW MPSIMOU 1
77 PaccTosinue Mexay 1ByMsl TOUKaMHU KOOPJIMHATHOM MPSIMOM. 1
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[TpakTnueckas pabota no Teme: "PaccTossHue Mexay AByMs
TOYKAMHU KOOPAMHATHOW MPAMOiL".
78 IIpssMoyrosbHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH 1
79 [IpsamoyrosbHas cucTeMa KOOPAUHAT HA MIIOCKOCTH 1
80 [Ipumeps! rpadukoB, 3a1aHHBIX HopMyTamMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTaMu 1
2 [Tpumeps! rpadukoB, 3ananHbx Gopmynamu. [IpakTnyeckas 1
pabora o teme: "[Ipumepsl rpagukoB, 3a1aHHbIX GopMynamu'.
83 Yrenue rpauKoB pealbHbIX 3aBUCUMOCTEH 1
84 Urenue rpauKOB peabHbIX 3aBUCHUMOCTEH 1
85 [TousiTue QyHKINHN 1
86 I'padux dynkIIN 1
87 CgoiicTBa (yHKIMH 1
28 CgoiictBa ¢pynkuumid. [Ipaktrnueckas paboTa mo Teme: 1
"CpoiicTBa (hyHKIIHH'".
89 Jluneiinas pyHKIUSA 1
90 Jluneitnast pyHkuus 1
91 [TocTpoenne rpaduka TUHEHHON QyHKIHH 1
9 [Toctpoenue rpaduka nuHerHoi ¢pyHkuu. [Ipaktudeckas 1
pabora o Teme: "[locTpoenue rpaduka JuHEHHON QyHKIMN".
93 I'padux bynkmmm y =[X| 1
94 I'padux pynkuum y =[x| 1
95 KoHnTtponbnas padota mo teme "KoopauHaTel u rpadukH. |
Oynknun" / Beepoccuiickas nmpoBepoyHas padorta
96 HroroBas koHTpONBHAs paboTa / Beepoccuiickas mpoBepodHast |
pabora
97 IToBTOpEHNE OCHOBHBIX NOHATHI U METOJIOB Kypca 7 Kiacca, 1
00o011eHue 3HaHU|
08 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, |
000011IeH1E 3HAHUHA
99 IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kjacca, 1
00o01IeHne 3HaHUH
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, ]
00o011eHue 3HaHuH
101 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB Kypca 7 Kiacca, |
000011IeH1E 3HAHUHA
100 [ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, 1
00o01IeHne 3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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8 KVIACC

Ne KosmuecTBo yacos
n/n Tema ypoxa Bcero
1 KBanpaTHblil KOpEeHb U3 YHKCIIa 1
2 [TonsiTne 06 UppaIrMOHAILHOM YHUCIIE 1
3 JlecsiTuuHbIe IPUOIKEHUS UPPATMOHATLHBIX YHCET 1
4 JlecsaTraHbIC TPUOIMIKEHUSI UPPAITMOHATBHBIX YHCEIT 1
5 JlelicTBUTENbHBIC YKCIIA 1
6 CpaBHeHME NENUCTBUTENBHBIX YHUCEIT 1
7 CpaBHeHue elcTBUTENbHBIX uKcel. [IpakTnueckas padoTa no 1
teme: "CpaBHEHUE pAIIMOHATIBHBIX YnCeN".
ApubdmMeTnieckuii KBaApaTHbI KOPSHb 1
9 VYpaBHeHue BUaa X* = a 1
10 CBoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH 1
CpoiicTBa apuMeTHYecKuX KBaJApaTHBIX KOPHEH.
11 [IpakTuueckas pabora no teme: "CBoiicTBa apu)METUUECKOTO 1
KBaJI[paTHOT'O KOpHs".
12 [IpeoOpazoBaHue YUCTOBBIX BEIPAKEHHM, COACPIKALTUX 1
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHue YHCTOBBIX BBIPAXKEHUMN, COAEPIKAIIINX 1
KBaJpaTHbIE KOPHU
14 [Ipeo6pa3oBaHue YHCIOBBIX BBIPAXKEHU, COJIEPKALIIIX 1
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX BEIPAKEHHM, COACPKALUX
15 KBaJpaTHbie KOpHU. [IpakTHueckas pabora mo reme: |
"[IpeoOpa3oBaHue YHCIOBBIX BBIPAKEHUN, COEPKAIINX
KBaJpaTHbIC KOPHU".
CrangapTHas 3anuch yncia. Pasmepbl 00bEKTOB OKPYKAIOIIETO
16 Mupa (0T IIEeMEHTAPHBIX YACTUIL IO KOCMUYECKUX OOBEKTOB), 1
JUTUTEIIBHOCTD MIPOIIECCOB B OKPYXKAIOIIEM MUPE
17 Crenenb C 1IeJIbIM IOKa3aTesieM 1
18 CBOIICTBa CTETICHU C IICJIBIM TTOKa3aTelIeM 1
19 CBoiicTBa CTENEHU C 1I€JIBIM MTOKa3aTelleM 1
20 CBoliCcTBa CTENEHU C LIEJIBIM ITOKA3aTelIeM 1
71 CBolicTBa CTENEHH C 1IeJbIM NoKa3areneM. [Ipaktuyeckas |
pabota mo Teme: "CBOHCTBA CTETICHH C TISJIBIM ITOKa3aTeneM'.
22 CBolicTBa CTENEHH C LIEJIBIM MOKa3aTeIeM 1
23 KBagpartsslii TpéxuineH 1
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24

KBagpartsslii TpéxuneH

Paznoxenue KBaApaTHOTO TpéX‘-IJleHa Ha MHOXHTCIIN.

25 [TpakTuyeckas pabora o Teme: "Pa3noskeHue KBapaTHOTo
TpeXWIEHa Ha MHOXKHUTENN".

26 PaznoxeHue KBaJpaTHOro TpEXWIeHa Ha MHOXKHUTEIH.

7 KonTponbhas padora no temam "KBanpatasie kopHU. CTEHEHHU.
KBanpathslit Tpexusnen"

28 Anrebpanueckas 1poob

29 JlonmycTUMbIe 3HAYSHHSI TEPEMEHHBIX, BXOISIINX B
anreOpandecKkre BhIpakeHUs

30 JlonycTUMBIE 3HAUYCHHS IEPEMEHHBIX, BXOAAIINX B
anredpanvecKue BbIPaKEeHUs

31 OcHoOBHOE CBOICTBO anredbpandeckon Apodu

32 Coxpamienue apodeit

1 Coxparienue npobeii. [Ipaktuueckas pabora 1o reme:
"CoxkpaleHue ajreOpandeckux Ipooei".

34 Coxkparenue apooeit

35 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE U JICJICHNE
anreOpandecKux aApooeit

16 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U JIeJIeHNe
anreOpandeckux aApooeit
CrnoxeHue, BRIYATAHUE, YMHOKEHHE U JICTICHNE

37 anredpandeckux npobeii. [Ipaktuueckas padboTa mo Teme:
"IleticTBusI Hax anreOpandecKuMu Ipoosmu’.

18 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE U JICJICHUE
anredpandeckux apooeit

39 [TpeoOpa3oBaHue BBIPAKEHU, COACPIKALINX alredpandyeckue
apoOu
[IpeobOpazoBanme BeIpaXeHUH, COIEpKAIINX alreOpanvaecKme

40 npobu. [Ipaktudeckas padora o teme: "[IpeodpazoBanue
BBIPXCHHH, COJEPIKAIINX aJreOpandeckue apoou".

41 [TpeoOpa3oBanHue BRIpAKEHHIA, COACPIKALINX alTreOpandecKue
apoou

42 Konrponsnas padorta no teme "Anredpanyeckas 1poon"

43 KBanpatHoe ypaBHEeHHE

44 HenonHoe kBajipaTHOE ypaBHEHHE

45 Henonnoe kBaapaTHoe ypaBHeHue. [Ipaktuueckas padoTa no
teme: "HenonaHoe kBajgpaTHOE ypaBHEHHE".

46 dopmysa KOpHEN KBaJJpaTHOTO YpaBHEHUS
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dopmysa KOpHEH KBaJpaTHOTO YpaBHEHHS

48 dopmysa KOpHEN KBaJpaTHOTO YpaBHEHUS

49 Teopema Buera

50 Teopema Buera. IIpaktuueckas padora no reme: "[Ipumenenue
TeopeMbl Buera".

51 Pemienue ypaBHeHMH, CBOISAIINUXCS K KBAJpaTHBIM

52 Pemienue ypaBHeHUH, CBOAAIINUXCA K KBaPaTHBIM

53 [Ipocreiime qpoOHO-pallMOHATEHBIE YPABHEHUS
[Ipocreiimue qpoOHO-pallOHAIbHBIE YPABHEHHUS.

54 [IpakTuueckas pabora no teme: "[Ipocreiimume qpodHO-
palMOHAIbHBIE YPaBHEHUS .

55 Pemenne TekCTOBBIX 3a71a4 ¢ IOMOIIbIO KBaPATHBIX
YpaBHEHUN

56 Penienuie TeKCTOBBIX 3a7a4 ¢ IOMOILBIO KBaJPATHBIX
YpaBHEHUH

57 KonTponbhas pabota no teme "KBanparusie ypaBHEHUS"

58 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PEIICHUS] YPABHEHUH B 1IEJIBIX YHCIIaX

59 Jlunelinoe ypaBHEHHE C IByMs IEPEMEHHBIMH, €r0 TpaduK,
IIPUMEpPHI PEILICHUS] YPABHEHUH B LIEJIBIX YHCIIAX

60 JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMHU, €TI0 Tpaduk,
IIPUMEpHI PEIICHUs] YPAaBHEHUH B II€JIbIX YHCIaX

61 Pemenue cucrem 1ByX JIMHENHBIX YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU

2 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IBYMS
[IEPEMEHHBIMU
Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS

63 nepeMeHHbIMU. [IpakTuyeckas padora o teme: "Permenue
CUCTEM JBYX JIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU .

64 [IpuMepsl peieHus: CUCTEM HEIIMHENHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65 IIpuMepsl peleHns CUCTEM HEJTMHEMHBIX YPABHEHUN C ABYMs
IIEPEMEHHBIMU
I'paduueckas mHTEpIIpETAIUS YPABHEHUS C IBYMS

66 MIEPEMEHHBIMH U CUCTEM JINHEHHBIX YPaBHEHUH C IBYyMs
IIEPEMEHHBIMU
I'paduueckast HHTEpIIpETALIUS YPABHEHUS C ABYMS

67 MIEPEMEHHBIMH U CUCTEM JINHEHHBIX YPAaBHEHUH C IByMs

nepemeHHbIMHE. [IpakTndeckas padora mo reme: "['padpuk
JMHEWHOTO YPaBHEHHS C IByMsI IEPEMEHHBIMU M CUCTEMBI
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JIMHENHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMMU. "

68 Pemennie TeKCTOBBIX 3a7ja4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHUN 1

69 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUI 1
Pemenue TeKCTOBBIX 3a/1a4 C TOMOLIBIO CUCTEM YPAaBHEHUU.

y

70 [TpakTudeckas pabota o Teme: "Pemenne 3a1a4 ¢ MOMOIIBLIO 1
CUCTEM ypaBHEHUH".

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

73 HepaBeHCTBO ¢ 01HOM ITEPEMEHHON 1

74 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PELICHHE 1

75 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILLICHUE 1
JIuHeitHbIe HEpaBEHCTBA C OJHOM NIEPEMEHHOMN U UX PEILICHHE.

76 [IpakTuueckas pabora no teme: "Pemenue nuHeitHOTO 1
HEpaBEHCTBA C OJIHOM MepeMeHHON".

77 CucreMbl TMHEMHBIX HEPABEHCTB C OJAHOM MEPEMEHHON U UX 1
pelieHue

73 CucremMpl TMHEVHBIX HEPABEHCTB C OJHOM MIEPEMEHHON U UX 1
pelieHue

79 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOMN U UX 1
penieHue
N300paxeHue perieHns TMHEHHOTO HEPaBEHCTBA U UX CUCTEM

20 Ha yuciaoBoi npsamoit. [IpakTuyeckas padora o teme: " |
Pemrenre nMHENHOr0 HEPABEHCTBA € IMTOMOIIBIO YHCIIOBON
npsMoit".

21 N300pakeHne pereHns TMHEHHOTO HEPaBEHCTBA U UX CHCTEM 1
Ha YHCJIOBOU MPAMOi

2 KonTponbnas pabota mo Temam "HepaBenctBa. CucteMsl ]
ypaBHeHUi"

83 [Tonstue pynkunm 1

84 O01acTh OMpeEIIEHNS 1 MHOXKECTBO 3HAYEHUI (QYHKITHA 1

y

85 CriocoObl 3a1anust PyHKITUH 1

86 I'padux GyHKIIN 1
CaoiicTBa GyHKIIUH, UX OTOOpakeHHe Ha Tpaduke.

87 [IpakTuueckas pabora no teme: "CBoiicTBa QyHKINH, UX 1
oroOpakeHue Ha rpaduke".

88 Urenue u noctpoeHue rpapukoB GyHKIUN 1

29 [Tpumepst rpaduKoB QYHKIIHHA, OTpAKAOIINX peabHbIe 1
IIPOLIECCHI

90 DYHKIINN, OTTMCHIBAIOIITUE TIPSIMYIO U 0OpaTHYIO 1
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MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, X TpaduKu

91 l'unep6omna 1

9 I'unepOoma. [Ipaktrueckas padota o teme: "IlocTtpoenue 1
runepOoIs".

93 I'padux Gynkum y = x> 1

94 OyHKIIUA vy =x%,y =X%3, y=Vx, 2/ = |x|; rpacduyeckoe pemieHne 1
YpaBHEHUI U CHCTEM ypaBHEHUHN
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8

95 KJ1accoB, 000011eHue 3HaHuil / Becepoccuiickas mpoBepovHast 1
pabora

96 Hrorosas koHTponbHas paboTa / Becepoccuiickasi mpoBepovHast 1
pabora

97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 |
KJ1accoB, 00001IeHe 3HAHUH

08 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYypCOB 7 U 8 |
KJ1accoB, 00001IeHre 3HaHUH

99 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 1
KJ1acCcOB, 0000IIIeHNE 3HAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 |
KJ1accoB, 00001IeHEe 3HAHUN

101 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KypCOB 7 U 8 |
KJaccoB, 00001IeHre 3HaHUH

102 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJOB KypcoB 7 U 8 1
KJIaccoB, 00001IeHNEe 3HAHUN

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudmkat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




9 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acos

Bcero

PannonanbHbIe yncia, UppaMoOHaIbHbIC YHCIIA, KOHEUHBIC U
OECKOHEYHBIC ACCITUYHBIC IPOOH

MHokecTBO HeﬁCTBHTeHBHBIX YHUCCII, HeﬁCTBHTeHBHBIC qucia
KaK OECKOHEYHBIE ACCATHUYHBIC I[pO6I/I

B3anMHO 0/IHO3HAUYHOE COOTBETCTBUE MEXKTY MHOKECTBOM
}IeﬁCTBHTeHBHBIX YUCCII U MHOKECTBOM TOYECK KOOp)II/IHaTHOI\/'I
MPAMO

CpaBHeHUEe IeHCTBUTENBHBIX YUCEI, apu(PMEeTHISCKUE
JIEUCTBUS C IEUCTBUTENbHBIMU yuciamMu. [IpakTudeckas pabora
o teme: "ApudmeTndeckue AeUCTBUA C JECHCTBUTEILHBIMU
quciamu'.

[TpubnmxEHHOE 3HAYECHNE BEIMYUHBI, TOYHOCTH MPUOIMKESHUS

OkpyrieHue ynucen

OkpyriieHne yncen

[Ipukuaka u olieHKa pe3yIbTaTOB BHIYHUCICHHI

O |0 |3 || W

IIpuknka v OLEHKa pe3yJIbTaTOB BEIYMCICHUN

— | | | [

JIuneitHoe ypaBHeHue. Penenre ypaBHEHUM, CBOIAIIMXCS K
JIMHEVUHBIM

11

JInnelinoe ypaBHeHue. PelieHne ypaBHEHNH, CBOAAIIMXCS K
nuHelHbIM. [IpakTuueckas padota o reme: "Pemienue
JIMHEWHBIX ypaBHEHUN".

12

KBanpatHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOJSIIUXCS K
KBaJIpaTHBIM

13

KBaI[paTHOG YpaBHCHHEC. Pemenue ypaBHeHI/Ifl, CBOIAIIUXCA K
KBaApaTHBIM

14

bukBanpaTHble ypaBHEHUS

15

bukBanparubie ypaBHeHus. [Ipaktuueckas paboTa 1o teme :
"Pemienue OMKBaJpaTHBIX ypaBHEHUN" .

16

[Ipumepsl penieHust ypaBHEHUM TPEThE U YETBEPTOM CTETIEHEN
pa3iIoKeHNEeM Ha MHOKUTEIH

17

IIpumepsl perieHus ypaBHEHUM TPETbEU U YETBEPTOU CTEIICHEN
Pa3I0KEHUEM Ha MHOKHUTEIN

18

Pemenue 1po6HO-paliMOHATBHBIX YpaBHEHHH

19

Pemenne npoOGHO-paninoHanbHBIX ypaBHeHUH. [IpakTudeckas
pabora o Teme: "Pemenne npoOHO-paOHATEHBIX
ypaBHEHUI".
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20 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM METOIOM 1

21 Perienue TeKCTOBBIX 3aj1au alre0OpandeckuM METOA0M 1

22 Pemenne TeKCTOBBIX 3374 aNreOpandeckKuM METOIOM 1

7 KonrponsHas padora o Teme "YpaBHEHUS C OJHOM |
nepeMeHHOoN"

24 VYpaBHeHUE ¢ AByMS TIEPEMEHHBIMH U €T0 Tpaduk 1

25 YpaBHEHHUE C IBYMS IIEPEMEHHBIMU U €T0 Tpapuk 1

y

2% Cucrema IByX JIMHEMHBIX YPaBHEHH C IByMs IEPEMEHHBIMU U |
e€ peuieHue

7 Cucrema ByX JIMHEHHBIX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMU U 1
€€ pelieHue

73 Cucrema ByX JIMHENHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU U |
e€ pelieHue
Cucrema IByX JIMHEMHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU U

29 e¢ pewenue. [Ipaktuueckas padora no reme: "Perienue cuctem 1
JIMHEVHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU "

30 Pemenue cuctem AByX ypaBHEHUN, OJHO U3 KOTOPBIX |
JIMHEWHOE, a IPyroe — BTOPOM CTEIEHU

31 Pemenune cucreM IByX ypaBHEHHMH, OJTHO U3 KOTOPBIX 1
JUHENHOoE, a Ipyroe — BTOPOU cTeNneHn

1 Pemenue cucrteM nByX ypaBHEHUMN, OJIHO U3 KOTOPBIX |
JUHENHOE, a Ipyroe — BTOPOU CTENEHN
Pemenne cucreM nByX ypaBHEHHMH, OJTHO U3 KOTOPBIX

1 JUHEHHOE, a Ipyroe — BTOpoi cteneHu. [IpakTuueckas pabota |
o teme: "Penienne cucteM ypaBHEHU, OJHO U3 KOTOPBIX
JUHEWHOE, a Jpyroe-BTOPOU cTeneHun".

34 ['padmyeckas uHTEpIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS |
[IEPEMEHHBIMU

35 Perienue TekCTOBBIX 3a7au alre0pandeckuM crocoOoM 1

36 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CrrocoooM 1

37 Konrponbnas padora no reme "Cucremsl ypaBHEHUI" 1

38 UucnoBbie HEPABEHCTBA U UX CBOMCTBA 1

HCJIOBBIE HEPABEHCTBA U X CBOMCTBA
39 4 1
40 JIvHeiHbIe HEpaBEHCTBA C OJHON EPEMEHHOM U X pEIlICHHE 1
VMHEHbIE HEPABEHCTBA C OJHON NEPEMEHHOM U UX PELICHHUE

41 J 1
JIuHelHbIe HEPAaBEHCTBA C OJTHOM MEPEMEHHOM U UX pPEIICHUE.

42 [TpakTuyeckas pabota no Teme: "Perenne TMHEHHbBIX 1
HEPABEHCTB C OJIHOM NepeMeHHOMI" .

43 CucreMbl TUHEWMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX 1
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pereHne

CucteMbl THHCHHBIX HCPABCHCTB C OJIHOM HepeMeHHOﬁ n ux

44 1
pelieHne

45 CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOM NMEPEMEHHON U UX |
peleHue

46 KBagpaTHble HEPABEHCTBA U UX PEILECHUE 1

47 KBaznpaTHble HEPAaBEHCTBA U UX PELLIECHUE 1

48 KBagpaTHble HEPABEHCTBA U UX PEILLIEHUE 1

49 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

50 KBagparHsle HEpaBeHCTBA 1 UX pemeHue. [Ipaktnueckas 1
pabora o Teme: " Pemienne kBagpaTHBIX HEPABEHCTB" .

51 ['paduueckas HHTEPIIPETAIIUS HEPABEHCTB M CUCTEM |
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

5 ['paduueckas MHTEpIIpeTaLUsl HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JABYMS IIEPEMEHHBIMU

33 Kontponbnas padora mo teme "Hepaencraa" 1

54 KBangpatuunas ¢pyHkuus, e€ rpapuk 1 cBoicTBa 1

55 KBanpatuunas ¢pyHkuus, e€ rpaduk u cBOHCTBa 1
KBanpatuunas ¢ynkuus, e€ rpaguk u cBoiicta. [IpakTruueckas

56 pabota mo Teme: "I'paduk 1 CBOMCTBA KBaAPATUIHOMN 1
byHkmn".

57 [Tapa6o:na, KOOpAUHATHI BEPILIMHBI TapaboJibl, 0OCb CAMMETPUU 1
napaboIIb

53 [TapaGoia, KOOpAMHATHI BEPUIMHBI TapaOOJIbl, OCb CHMMETPHH |
napaboJIbI

59 [Tapabosa, KOOpAUHATHI BEPIINHBI TapaboIIbl, 0OCb CAMMETPHUU i
napaboJbl

60 [Tapabosna, KOOpAUHATHI BEPILIMHBI TapaboJIbl, 0OCb CAMMETPUU 1
napaboIIbl

61 [TapaGosa, KOOpAMHATHI BEPUIMHBI Tapa0OJIbl, 0OCb CHMMETPHUH |
napaboJIbI
[Tapabo:a, KOOpAUHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPUU

62 napaboisl. [Ipaktudeckas padora o teme: "[locTpoeHue 1
napabossr".

63 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x?, y=vx, y=[X| 1

64 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

65 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

66 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

67 I'paduxu pynkmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
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y=|x|. IIpaktuueckas padora o reme: " I'padpuxu QyHKIMiA:
y:kX, y= kX+ba Yy~ k/xay:X3a YTVX, y:|X|".

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

69 KoHntponbhas padota mo teme "dyHkrun"

70 IToHsATHE YUCIIOBOM MTOCIIEI0BATEILHOCTH

71 3agaHue N0CIeI0BaTeIbHOCTH PEKYPPEHTHOM (hopMyoi u
dbopmyI10# n-ro uieHa
Apudmernueckasi U reoMeTpUUYecKas IPOrpeccuu.

72 [TpakTnueckas pabora no teme: "Apudpmerrueckas u
reoMeTpuyeckas nporpeccun’.

73 Apudmerndeckas 1 reOMETpUIECcKas MPOTPECCru.

74 ®opmyibl n-ro 4jaeHa apuGMeTHIecKo 1 reoMeTpuIecKon
IIPOrpeCcCuii, CyMMBI IIEPBBIX N YWICHOB

75 ®opmyItel n-ro WwieHa apuMeTHIECKON U TeOMETPHYECKON
MIPOrpeccuii, CyMMBI MIEPBBIX N YWIEHOB

76 ®opmyIibl N-ro ieHa apuMeTHIecKoi 1 reoMeTpUYeCcKOn
IIPOrPECCUi, CYMMBI IIEPBBIX N WIEHOB

77 N3o0pakeHue 4ieHoB apupMETHIECKON U TEOMETPUIECKON
IIPOrpeccuil TOYKaMu Ha KOOPIMHATHON IUNIOCKOCTH
®opmyItel n-ro wieHa apuMEeTHIECKON U TeOMETPHYECKON

73 nporpeccuii, cyMMbl epBbIX n wieHoB. [Ipaktuyeckas pabora
o TeMe: "dopMyIIbl N-TO YI€HA U CYMMBbI N IEPBBIX YWICHOB
apupMeTUIECKON U TEOMETPUUYECKON ITporpeccuit’.

79 N300pakeHne 4eHOB apu(hMETHIECKON U TeOMETPUYECKON
IIPOrPECCU TOYKAMH Ha KOOPAUHATHOM INTIOCKOCTH

80 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT

21 ®opMyJIbl N-ro WwieHa apupMeTUYeCcKo U reoMeTpUIecKOi
IIPOrPeCcCUil, CyMMBI IIEPBBIX N YWICHOB

82 CrokHbIE IPOLIEHTHI

83 Cl0KHbBI€ TPOLECHTHI

%4 KonrponbHas padora no teme "Yuncnossie
MOCJIEI0BATEIBHOCTH "
[ToBTOpenue, o0o0IIeHNE U cUCTeMaTH3alMs 3HaHU. 3aIuch,

85 CpaBHEHME, ACUCTBUS C JEMCTBUTEIbHBIMU YUCIIAMH, YHACIIOBAS
npsimast

26 [ToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHU.
ITponeHTsI, OTHOILIECHHUS, IPONIOPLIUU

%7 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH.
OxpyrieHue, NpudIKeHUe, OlleHKa

88 [ToBTOpenue, o0o0IIeHNe U cucTeMaTH3alus 3HaHui. Pemenue
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TEKCTOBBIX 3a]]a4 apU(PMETHUECKUM CITIOCOOOM

[ToBTOpeHue, 06001IeHNE U cUCcTeMaTH3aIus 3HaHui. Pemenue

89
TEKCTOBBIX 3a71ad apU(PMETUYECKIM CIIOCOOOM

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3aIKs 3HaHui. Pemenue
90 TEKCTOBBIX 3a71a4 apudmeTuaeckuM criocobom. IIpakTuueckas 1
pabota no Teme:" Pemienue TeKCTOBBIX 3a1a4u".

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATU3AIIH 3HAHUN.
91 [IpeobpazoBanue anreOpandecKux BoIpaXKEHHUH, 10Ty CTUMBIC 1
3HAYCHUS

[ToBTOpEeHue, 00001IIEeHNE U CUCTEMATH3aLUs 3HAHUH.
92 [TpeoOpazoBanue anredpandeckux BBIPAKECHUH, IOy CTUMBIC 1
3HA4YCHUA

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMs 3HAHUH.
93 [TpeoOpa3oBanue anredpandeckux BbIPAaKEHUH, TOMyCTUMBIE 1
3Ha4YCHUA

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIMsl 3HaHUI.
94 [TpeoOpa3oBanue anredpandeckux BbIpaKEHUH, TOMyCTUMBIE
3HaveHus. [IpakTuueckas pabota rmo teme:"Anredbpanyeckue

BBIpaKEHUS".

95 [ToBTOpenue, 006001IeHNE U CUCTEMATH3AIUs 3HAHUI.
OyHKIMU: TOCTPOCHUE, CBOMCTBA U3YYCHHBIX (PYHKIINN

96 [ToBTOpenue, 06001IIEHNE U CUCTEMAaTH3aLUs 3HAHUH.
@OyHKIMU: TOCTPOCHUE, CBOMCTBA N3YUYEHHBIX (PYHKINN

97 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIMs 3HAHUH.
@OyHKIUK: TOCTPOEHHUE, CBOWCTBA U3YYECHHBIX (PYHKIUH

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUM.
98 DYHKIUU: TOCTPOCHNE, CBOMCTBA N3YUYEHHBIX (PYHKITUH. 1
[TpakTuyeckas padora no Teme: "dyHxkuun"

[ToBTOpeHme, 0600IIEHNE U CUCTEMATU3AIIMSI 3HAHU.

99 .
['paduaeckoe perneHue ypaBHEHHN U UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3allus 3HAHUH.
['padmyeckoe perieHne ypaBHEHUH U UX CHCTEM

101 Hrorosasi koHTpoIBHAs paboTa 1

102 OO000IIEHUE U CUCTEMATU3ALIMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC

Kon
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAaThl 0CBOCHUS OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

pe3yJibTaTa

1 Yucna v BEIYUCICHUS

11 BbIHOJ'IHfITB, coucras YCTHBIC 151 IIMCBMCHHBIC HpI/IéMLI,

apI/I(i)MeTI/I‘IGCKI/Ie I[Gf/iCTBHSI C palOHAJIBHBIMU YHCJIaMU

Haxomuth ~ 3Ha4YeHWs]  YWCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
1.2 pa3HooOpa3Hble CIOCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUH APOOHBIX

BBIPKEHUH, COMIepKAIUX OOBIKHOBEHHBIE U AECATUIHBIC APOOH

[lepexomute oOT omHON ((OpPMBI 3amMCH YUCEN K  JPYyrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHECUHYIO

JECATUYHYIO APOOb)

1.4 CpaBHUBATh U YIOPSIOUYMBATH PALIMOHAIBHBIC YHCIIA

1.5 OKpyrasTh ynuciia

BBINONHATE OPUKUIIKY ¥ OLEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY
1.6 3HAYEHUW YHUCIOBBIX BBIPAXKECHUU. BBINONHATH  JEUCTBUS €O

CTCIICHAMM C HAaTYpPAJIbHBIMH IMOKa3aTCIIIMU

17 [IpuMeHATh NpHU3HAKU JEIUMOCTH, pa3JIOKCHUE HAa MHOKHUTEIN
HATypPaJIbHBIX YUCET

Pemare  NpakTUKO-OpUEHTHpPOBAHHBIC  3aJa4yM, CBA3aHHBIE C
OTHOLLIEHHUEM BEJINYUH, MIPONOPLUOHAIBHOCTBIO BEJINYUH,
1.8 IIPOLEHTAMH, WHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUA 3aJad ¢
y4E€TOM OTpaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU PAacCMAaTPUBACMBIX

00BEKTOB

2 Anrebpanyeckue BhIpaXEHUs

51 Hcnonp3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHIO M CHUMBOJIHKY,
OPUMEHSTH €€ B IPOLIECCe OCBOEHHS yUeOHOTo MaTepuana
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55 Haxomute 3HaueHuss OyKBEHHBIX BBIPAXEHUW TIPH  3aJaHHBIX
. 3HAUYECHUSIX TEPEMEHHBIX
53 BoimonuaTe mpeoOpazoBaHUs IENOTO BBIPAXKEHHS B MHOTOYICH
' MIPUBEJICHUEM TTOJOOHBIX CIAaraéMbIX, paCKPBHITHEM CKOOOK
BrInoaHATE YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
2.4 MHOTOYJIEH, MPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpaTa
pasHocTH
OcymiecTBIATh Pa3ioKeHNe MHOTOWIEHOB Ha MHOKUTEIH C ITOMOIIIBIO
2.5 BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHUTENs, TPYIIUPOBKHU CIaraeMblX,
NpUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensaTh IpeodpazoBaHUs MHOTOUICHOB JJISl PEIICHUS Pa3IHUHBIX
' 3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IPEIMETOB, U3 PEaJIbHON NPAKTUKH
57 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEISIMHU
. JUTSI IPe0OPa30BaHMsI BBIPAKEHUH
3 YpaBHEHHUs 1 HEpABEHCTBA
Pemiate nuHENHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
3.1 npaBujia Mepexojia OT WCXOJHOTO YPAaBHEHHSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, SIBASETCS JIM YACIO KOPHEM YPABHEHUS
19 [Tpumensaty rpaduyeckue MeETOAbl TPU  PELICHUU JIMHEHHBIX
. YPAaBHEHUN U UX CUCTEM
13 [MoxOuparh mpuMepsl ap YKceN, ABISIOUIUXCSA PEeUICHHEM JTHHEHHOTO
' YPaBHEHUS € ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOU INTIOCKOCTH TpauK TMHEHHOTO ypaBHEHUS C
34 JIBYMsI TEPEMEHHBIMU; TMONB3YsICh TpadUKOM, MPUBOAUTH MPUMEPHI
penieHust ypaBHEHUS
35 Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHHM C JBYMs IEPEMEHHBIMH,
. B TOM 4HCJIe TpadudecKu
CocTaBiATh U peliaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBHIO 3a7a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJa4 MOJTYYEHHBbII pe3yJbTar
4 Koopaunate! u rpadpuku. @yHKIUN
N300pakaTth Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBAThH
YHCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe
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49 OtMmeuath B KOOp)II/IHaTHOI\/’I INIOCKOCTH TOYKH IIO 3aJaHHBIM
KOOpAuHaTaMm

43 Crpoutsb rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y

=[x

OnwuceBaTh C MOMOIIBI0 (YHKIMKA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEIIMYUHAMU: CKOPOCTb, BpEMs, pPACCTOSAHME, ILECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThI

4.5 Haxoaute 3HaueHne QyHKIMH 110 3HAYCHUIO e€ apryMeHTa

[lonumate rpaduyeckuii crnocod TNpEACTABICHUS M aHAIW3a
4.6 uHpopManuy, WU3BIEKaTh W HMHTEPHPETHPOBATh HH(OPMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1 Yucia ¥ BLIYMCIIEHUS

Hcnonws3oBaTh Ha4daJIbHbIC MNpEaACTaBJICHUA 0 MHOXKECTBE
1.1 HeﬁCTBHTeHLHBIX qucell it CpaBHCHUSA, OKPYTJICHHUA U BBIHHCHGHHﬁ,

I/I306pa)I(aTI> HGfICTBPITGJ'II:HLIC YyucCila TOYKaMH Ha KOOpI[HHaTHOﬁ

PSMOU

HpI/IMCHHTB IIOHATHC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOI'O KOpPHA,
12 HaxXOIWUTh KBaJApaTHBIC KOpPHH, MHCIIOJIB3YySA IIpU HCOGXOI{I/IMOCTI/I
KaJIbKYJIAATOP, BBIIIOJHATD Hp606pa3OBaHI/IH BBIpa)KeHI/Iﬁ, CoACpIKAIINX

KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOUCTBA KOPHEU

13 I/ICHOHB3OBaTB 3aIlIucu 6OHBH_II/IX U MaJIbIX 4YHUCCII C IIOMOIIBIO
JECATUYHBIX Apo0eit u creneHedt uncna 10

2 Anrebpanyeckue BhIpaXKEHUS

HpI/IMeHﬂTI) IIOHATHUEC CTCICHHU C NICJIbIM IIOKA3aTCJIEM, BBIIIOJHATH
2.1 npeo6pa3OBaHH51 BLIpa)KeHPIfI, coAcprKamux CTCIICHU C LCJIIbIM

IIoKa3aTcjieM

57 BoInonHATE  TOXIECTBEHHBbIE  NMPeoOpa3oBaHMsl  pallMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUM HajJ MHOTOYICHAMH H
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anredpandecKuMu Ipo0sMu

23 PacknanpiBaTh KBaIpaTHBIA TPEXUIEH HA MHOKHATEIN

"4 [TpumensTe mpeoOpa3zoBaHusl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX
3aJa4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 pEalbHON IPAKTHKU

3 VYpaBHEHUs U HEpABEHCTBA

Pemare JsMHEHHBIE, KBaJpaTHBIC YPAaBHCHWS U PAlMOHAJIbHBIE
3.1 YPaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUH C JByMs

MNEPEMEHHBIMU

[IpoBoanuTe mpOCTEHIIME HCCIECAOBAHUS YpPAaBHEHMM U CHCTEM
39 ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKux

HpGI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTI), HMECT JIM YPABHCHHEC HJIIM CHUCTCMaA

ypaBHeHHf/'I peueHus, €CJIn UMECT, TO CKOJIBKO, U Hpoqee)

[lepexogute OT cioBecHOW  (OPMYTUPOBKM 3agaud K €€
13 areOpanyeckol MOJAEIM C MOMOIIBIO COCTAaBJICHUS ypaBHEHMs WIN
CHUCTEMBbl  ypaBHEHHH, HWHTEpHOPETUPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYYECHHBIN pe3yJIbTaT

[IpuMeHsTh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OLICHKH,
34 peliaTh JMHEHHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CHUCTEMBI,
MaBaTh  rpauueckyl0  WDIIOCTPAllMI0O  MHOXECTBA  PEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

4 DyHKIUU

[loHnmMaTh W WCHOJNB30BaTh (PYHKIMOHAIBHBIE TOHATUS W SI3BIK
il (TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMPEACIATh 3HAUYCHUE
(GYHKIMU TIO 3HAYCHHIO apTyMEHTa, ONpEIeIsiTh CBOWCTBA (YHKIIUU

no e€ rpauky

Crpouts rpaduku 31eMeHTapHbIX (GYHKUIUN BUA:

y =k/x

4.2

kix
, ¥y =x%, y = X3, y = |X|, onuCBIBaTh CBOWCTBA YMCIOBOU (YHKIIUH MO €&

rpaduky
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9 KUIIACC

Kon
IIpoBepsiemble nMpeaMeTHBIE Pe3yJdbTAThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro

00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJibTaTa

1 Yucna ¥ BEIUUCIIEHUSA

CpaBHI/IBaTb U yHnopsaaoduBaTh pPALUOHAJIBHBIC W HUPpPALUOHAIBHBIC
1.1

quciia

BrImonsaTs apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YMUCJIAMU,
1.2 coucTasd YCTHBIC W IMUCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYMCICHUA C

HppanuoHaJIbHBIMU YU CJIaMHU

HaxonuTe 3HadYeHHs CTENEHEH C IEeIbIMH MOKa3aTelIIMH U KOpHeﬁ,
1.3

BBIYUCIATH 3HAYCHHUSA YHCIJIOBBIX BLIpa)KeHI/Iﬁ

OprrJ’IﬂTB HeﬁCTBHTCHBHBIC 4YucClia, BBIIIOJHATh IPUKUAKY pE3YyJibTaTa
1.4
BLIHHCHGHHﬁ, OICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

2 VYpaBHEeHUs U HEPABEHCTBA

Pemate  nuHeWHblE W KBaJpaTHblE YypaBHEHUS, ypaBHEHUS,
2.1
CBOJISIIUECS K HUM, IPOCTENIINE TPOOHO-paLlMOHANIbHbBIE YPABHEHUS

Pemats cucreMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsl IIEPEMEHHBIMU
2.2 Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS

JIMHEHHBIM

Pemate TexcTOBBIE 3a7aud ANIreOpanuecKUM CIIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHUS WJIM CUCTEMbl JIBYyX YpaBHEHUH C JIByMS

NEPpEMCHHBIMU

[IpoBoanuTh mpOCTEHIIME HCCIECAOBAaHUS YPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHClIeé C NpPUMEHEHHEeM TIpapHUuecKux
24
npejcTaBiIeHui (HarnpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIIN

CHUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

Pewlars  nuHEHHBIE  HEpPAaBEHCTBA, KBAJpAaTHbIE  HEPABCHCTBA,
2.5 n300paXkaTh pelieHre HEPaBEHCTB HA YHMCIOBOM NMPSIMOM, 3alKChIBAThH

PEICHNUE C TIOMOUIBIO CUMBOJIOB

Pemate cucteMbl JHMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,
2.6
BKJIIOYAOMIUME KBAJAPaTHOC HCEPABCHCTBO, I/I306pa)KaTI) peIcHue
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CHUCTCMbl HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIMIMCbIBaTh PCHICHUC C

IIOMOINBIXO CHMMBOJIOB

2.7 Hcnonp30BaTh HEpAaBEHCTBA IIPYU PELICHUH PA3JIMYHBIX 3a1a4

3 @yHKIMH

PacniosnaBath ~ (yHKIMM ~ W3yueHHBIX ~ BUAOB.  [loka3wiBaTh
CXEMAaTUYECKH PACTIONOKEHHE Ha KOOPIUHATHON TIOCKOCTH TpaduKoB
3.1
bynkuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HauYeHUH KO3(PPHUIINEHTOB, ONUCHIBATh CBOMCTBA (DYHKIUI

[loka3piBaTh CXEMaTHYECKH pAacClOIOKEHHE Ha KOOPIMHATHOM
3.2 IUIOCKOCTH TpapukoB (QyHKUMH Buaa y = VX, y = |X| U ONHUCHIBATH

cBoMcTBa (PYHKITUH

Crpoutb ¥ wu300paxaTb CXeMaTU4eCKH TIpaduKd KBaJPaTUIHBIX
33 GyHKIMI, ONUCHIBAaTH CBOICTBA KBaJpaTHMYHBIX (QYHKIUHA IO HX

rpadgukam

Pacno3naBare kBampatnyHylo (yHKIUIO 10 ¢Gopmyse, MPUBOIUTH
3.4 MpUMEPHl KBaJPaTHYHBIX (YHKIMH W3 pealbHON JKWU3HH, (U3HKH,

TCOMCTpUH

4 ApudmeTrnueckast U reoMeTpHUecKas IPorpeccun

PacrioznaBath apuMeTHUYECKYI0 M TEOMETPUYECKYIO MPOTPECCUU MpHU
4.1
pa3HBIX crioco0ax 3agaHus

BBINONHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYNIT A-TO UJICHA
4.2 apu(METHUECKON M TeOMETPUYECKON MPOTPEecCHil, CYMMBI MEPBBIX N

HJICHOB

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM
43

IIJIOCKOCTH

Pematp 3amaun, cBSi3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTIMU, B
4.4 TOM 4HCI€ 3aJadyd U3 PEaJbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHI)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIE, TIEPEeX0] OT OJHOUN (OpMBI 3amucu
1.1 npobeit k napyroil. IloHsTHE panMOHAIBLHOrO 4YHUCIHA, 3alHCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PAIIMOHAIBHBIX YACEI
1o ApudmeTnueckue AeUCTBUS C pallMOHaIbHBIMU YnciIaMu. Perienue 3agau u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHUE
' BBIPQXEHUI Ha OCHOBE OIpeesieHus, 3aIIUCh O0JIBIIUX YHCEel
14 [IponieHTHI, 3amUCh TMPOILIEHTOB B BHUAE IpoOU W ApOOM B BHJIEC MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4M Ha MPOLEHTHI, pEIICHUE 3a]]a4 U3 PEAIbHON MPaKTUKHU
s [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE Ha  MHOXHUTENIH
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHble  3aBUCMMOCTHM, B TOM  4HClIe TpsiMasi W oOparHas
' MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEHUs
51 [lepemeHHbIE, YNCTOBOE 3HAYEHNE BBIPAKEHUS C MEPEMEHHOU. [omycTumblie
' 3HAUYCHMS IEPEMEHHBIX
55 [IpencraBneHne 3aBHCHUMOCTH MEXAYy BETUYMHAMHU B BHIE (QOPMYIIBL
' Brraucnenus mo ¢popmynam
)3 [IpeobpazoBanre  OYKBEHHBIX  BBIPOKEHUU, TOXKJICCTBEHHO  pPaBHBIC
' BBIPKECHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM I1OKA3aTEIEM
5 Opnnounensl 1 MHOrouseHsl. CreneHb MHOTowieHa. CinokeHHne, BBIUYUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMbI U KBaApaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOKUTEIN
3 YpaBHeHust

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHUUMNAJIbHOE ABTOHOMHOE OBLLEOBPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudurkat 745C1F8AB713BB20C142855B2108E6C8

YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




11 VYpaBHeHHe, KOpEHb YpaBHEHUs, IMpaBuia NpeoOpa3oBaHUsl ypaBHEHUS,
' PaBHOCHUJIBHOCTb YPaBHEHUN
12 JIuneliHOE ypaBHEHME € OJHOW NEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOIO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUI 1O yCJIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOLIbIO YPaBHEHUIN
34 JluneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
CucrteMa IByX JMHEWHBIX ypaBHEHHH C JABYyMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOIIBIO0 CUCTEM YPABHEHUM
4 Koopaunats! u rpapuku. ®yHkuun
4.1 Koopaunara Toukn Ha mpsiMon
12 Hucnossle TpOMEKyTKH. PaccTosiHre Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' npsMOi
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AbGcuucca U opaWHATA
' TOYKHM Ha KOOPJAMHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbBIX (opMmyiaamu. UTeHHe TpaHKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkunu. I'paduk pynkuuu. CoiicTBa QpyHKIMIHA
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pyHkmum y = [x|
47 I'paduueckoe pemieHne JUHEWHBIX YypPAaBHEHWA M CHCTEM JIMHEWHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCIEHUS
. KBagpatHblit kopeHb u3 uucia. lloHsTHe 00 uHppalMOHAIBHOM YHCIIE.
' JecsaTuunble NpuOIMKEHHsI UPPALIMOHAIBHBIX YHCEI
CpoiictBa apu(MeTHUECKUX KBAJIpAaTHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUNM M BBIYMCICHUSAM. JeHCTBUTENbHbIE
qucia
1.3 CreneHb c 11€7IbIM TIOKa3aTesieM U e€ cBoicTBa. CTaHmapTHas 3alKuCh Ynciia
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2 AnreGpanyeckre BbIpaXeHHs
2.1 KBagpartnsliii TpéxuieH, pa3nokKeHHe KBaIPaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aireOpanveckoit 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKEHHE, JICJICHUE aNre0pandeckux Ipoodei
24 ParronanbHble BEIpaXXEHUS U UX ITpeodpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBampatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOAAIIMXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiime ApoOHO-pAIMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHIpeTaysl YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHENHBIX YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 337124 aNreOpandeckKuM crmocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBencTBO ¢ 0HOM TEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
4 OyHKIU
il [Tonstue ¢ynxknuun. OOMacTh ONpENeNeHHs W MHOXKECTBO 3HAYeHUN
' ¢byskiun. CriocoOs! 3aaanus GpyHKIUN
4.2 I'paduk pynkuuu. YreHne cBOUCTB GYHKIUH 1O €€ rpaduKy
4.3 [Tpumeps! rpaduKoB QYHKIIHMA, OTpaXkKAIOMIUX peaabHble IPOIECCH
44 OyHKIMM, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPOMOPLUOHAIBHBIE
. 3aBUCUMOCTH, UX IpaduKu
4.5 OyHkmu y =x? y = x?
4.6 OyHkiun y = vx, y = |x|
4.7 ['paduaeckoe permenue ypaBHEHHUN H CUCTEM YpaBHEHUM
9 KJIACC
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Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
1 Yucna v BBIYUCICHUS
. ParonanbHble uucna, HWppaliOHATBHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
' JECATUYHBIE POOU
MHO0€eCcTBO AEUCTBUTEIBHBIX YUCEN, IEUCTBUTENbHbBIE YHCIIA KaK OECKOHEUHbIE
> JecsTHUHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YKCEN U KOOPAMHATHOMN npsiMoil. CpaBHEHHE JEHCTBUTENbHBIX
yucen
1.3 Apudmernaeckue A1eHUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npulnkeHus, olleHKU. Pa3Mepsl 00BEKTOB OKpPYKAlOIIEro MUpa,
14 JUIMTENILHOCTh MPOLIECCOB B OKpyXkaromeM mupe. [TpubnmxéHHoe 3HaueHHe
' BEJIMUMHBI, TOYHOCTh MpuOmmkenus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pe3yIbTaTOB BBIUMCICHUMN
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 YpaBHEHHU C OJHOW IIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINXCS K IUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YpaBHEHUM TpeTbed U
' YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-paliMOHABHBIX YpaBHEHUH
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemienue cuctem AByX JTMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM IBYyX YpaBHEHMI, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
' BTOPOM CTEIECHU
2.10 I'padmueckas MHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 Pemenune TekcToBBIX 33a4 areOpandeckuM crocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Petienue TMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
516 ['padmyeckas uHTEprpeTanysi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
. NepeMEHHBIMU
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3 DyHKIUH

11 Ksanmparnunas ¢ynkmus, e€ rpadpuk um cpoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIUHBI MTapaboibl, OCb CAMMETPUHN TTapaloIIbI

3.2 I'paduku bynakmmii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmuit y=k/x, v = x* 1 X cBOKCTBa

34 I'paduku hyHKIMIT , ¥ UX CBOWCTBA
4 YuciioBble TOCIEI0BATENBHOCTH

41 Omnpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX MOCJIEI0BaTEIbHOCTEN. 3a1aHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmyrol u popMyIoit n-ro uieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerpuueckas mporpeccusi. PopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

ad N3o00pakeHne dWIEHOB apu(METHUYECKOM ¥ TEOMETPUYECKON MpOorpeccuit
' TOYKAMHU HAa KOOPAWHATHOW IIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CrnoxHbIE TPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kox IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
MPOBEPSAEMOro OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOIO
TpeOoBaHus o0ero odpasosanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepalny HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX NpPU PEIICHUU
3aJa4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPEICTaBICHUE MHOXKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUH, MPU PELICHUH 3a7au

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOopeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IIPUMEPHl U KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb Yhcjia, OOBIKHOBEHHAs ApoOb W
JIecATUYHAs TpoOb, CTAaHIAPTHBIN BUJ 4YHCIA, PallMOHAIBHOE YHUCIIO,
3 UpPpPALMOHATIBHOE YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEWCTBUS C YWCIaMH, CpaBHUBaThb U
YIOPSIOYMBATh YHWCJIA, MPEACTABIATh YHCIA Ha KOOPAUHATHOW
NpsIMOM, OKPYTJIATh YHUCIA; YMEHUE JeNaTh MNPUKUIKY U OLICHKY

pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOIHATH PACYETBI MO (opMysaM,
npeoOpa3oBaHusl LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUH U
BBIPQKEHUI C KOPHAMM, Pa3IOXKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMBbI U Pa3HOCTU

5 VYmenue OIICPHUPOBATH NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
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OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOH; YMEHHE pEeIllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOHN
NIEPEMEHHOH, B TOM UYHCJIE NIPU PELIEHUH 3a/1a4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPJAMHATHYIO IUIOCKOCTh JUI M300pakKeHUs peleHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QyHKIUH, HYIIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSTUSIMH: npsiMast
MPOTMOPIIMOHANILHOCTD, JTHHEHHAS (DYHKIHS, KBaJpaTHUUHAs (DYHKIIUS,
oOpaTHasi TPOMOPIMOHAIBHOCTh, IMapabojia, TUNepOOIa; yMEHHE
CTpouTh Tpaduku PyHKINN, UCTIONH30BATh TPa(UKH JIJIS ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB W pPEAbHOW JKWU3HHU;, YMEHHE BBIPAXKATH

(bOpMYJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSTUSIMHU: MOCIIEZI0BATEIHHOCTb,
apudmernueckass W TEOMETpUYECKass  IMPOTPECCHUU;  YMEHUE
7 WCITOJIH30BaTh CBOMCTBA MOCIIEIOBATEIBLHOCTEH, (HOPMYIIBI CyMMBI M
o0miero wieHa MpU PEIIeHUWH 3aJad, B TOM YHCIe 3a1ad U3 APYyTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMmenune peuiaTth 3aga4u pasHbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEHI,
JO0JIM W 4YaCTu, ABHIKCHUC, pa60Ty, HCHY TOBAapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT, HAJIOTH, 3a1a4U 13 obnactu YHpaBJICHUA JTAYHBIMU U
8 CeMEeHBIMU (I)I/IHchaMI/I); YMCHUC COCTaBJIATH BBIPpAKCHUA,
YpaBHCHUA, HEpPAaBCHCTBA MW CHUCTEMBI 110 YCJIOBUIO 3aJa4H,
HCCJICA0BATh IMOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBIlOHOIIO6HOCTB

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh HOHATUAMU: QUTYpPA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyToJbHHK, TPEYTOJIbHUK, PABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6HCCCKTpI/Ica U BBICOTA TPCYTr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,
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napajuiesiorpaMM, pomO, TpSIMOYTOJIbHUK, KBaJapaT, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (hakToB

YMeHHne OomnepupoBaTh IOHATHAMHU: PABEHCTBO (GUTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapalIeIbHOCTh U NEPHEHAUKYJISIPHOCTh MIPSIMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
10 nonobue Guryp, nogoOHbIe TPEYTrOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W TPSAMOM; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U NMEPIEHIUKYISIPHOCTh MPSMBIX B

OKpYXarolleM MUpe

YMeHue omnepupoBaTh IOHSTUSAMM: JJIMHA, PAcCTOSHUE, Yol
(BenMYMHA yTla, CUHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpPE; yMEHHE MPUMEHATh GOpMyJbl MEepUMeTpa U IUIOIIAIU
11 MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAN Kpyra, oObema
IPsIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHHE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOUICHHS  JJIs

BbIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
. IPOCTPAaHCTBEHHbIE (UTYPBl OT PYKH, C TOMOINBI0 YEPTEKHBIX

HHCTPYMCHTOB W 3JICKTPOHHBIX CpPCACTB 110 TCKCTOBOMY WA

CHUMBOJIbBHOMY OITMCAHUIO

YMeHue  onepupoBaTh ~HOHSATHSAMH:  TIPSMOYTOJNBHAsh — CHCTeMa
KOOpJIMHAT, KOOPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
3 NPOM3BEICHUE BEKTOPA HA YUCIIO, CKATSIPHOE MIPOU3BEACHNE BEKTOPOB;
YMEHHE HCHOJIb30BaTh BEKTOPHI U KOOPJAMHATHI JJS MPEACTABICHUS
JMaHHBIX W pEHIeHHs 3aJa4, B TOM 4YHUCIIE U3 JPYyTUX Y4eOHBIX

MNpeaAMETOB U peaJ'ILHOI\/'I KHU3HHU

YMeHue omepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
" IUarpaMMBbl,  TaONMIBI, cpenHee — apudMeTHUeckoe, MeauaHa,
HauOoJIblllee M HAaUMEHbLIee 3HAYCHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPEoOPa3OBLIBATH

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NMOAMNUCHIO

MYHULUMNAJIbLHOE ABTOHOMHOE OBLLIEOBEPA30OBATEJIbHOE 30.09.25 07:19 (MSK) CepTudmkat 745C1F8AB713BB20C142855B2108E6C8
YYPEXXAEHME "JINHIBUCTUYECKASI TMMHA3MSA N2 20 UMEHW J1.]1.
BEPXOBLIEBOWN", Tennskosa TaTbsiHa aBnoBHa, MpekTop




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JguarpaMMax,
OTPaXXaloLy0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

YMeHue omepupoBaTh MOHATUSMHU: CIy4YallHBIA OMNBIT (CIy4yailHBIN
HKCIIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTApHBIM HCXO0.)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEeIllaTh
15 3a/la4yl METOJ0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXKEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJICHWH, NMOHUMATh POJIb HNPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAaloIleM MHpPEe U B KHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCET U €r0 POJIBIO B MAaCCOBLIX SABJICHHUAX

YMeHue BbIOMPATh MOIXOANIMN W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
16 UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJbTAThI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMAaTUKH KaK HAyKH, MPUBOAUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE

1 OOBIKHOBEHHBIE W JECATUYHBIE  JpOOH,  MPOLEHTHI, OECKOHEYHbIE
' MEPUOANYECKHE JPOOH

13 Pannonanbupie uncna. Apudmernyeckue omepanudud ¢ palroHaIbHBIMU
' YUCIaMHU

14 JeiictButenpHpie yncna. ApudMETHUYECKHE ONepanud ¢ JAeHCTBUTEIbHBIMU
' YUCIaMHU

s [TpuOnmk€HHbIE BBIUMCICHUS, TpaBUia OKPYIJIEHUS, NPHUKUAKA U OICHKa
' pe3yibTaTa BEIYUCIECHUN

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnoka3zateneM. CTENEeHb C pPALMOHAIBHBIM I1OKA3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HenictBus c
' apupMeTUYECKUMH KOPHIMU HaTypaIbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

. Llenbie u 1poOHO-panMOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

15 Llenble U npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 Hucnoble MOCIE10BaTEIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUs TTOCIEA0BATEIHHOCTEN

4.2 Apudmernueckass u TreomeTpuyeckas nporpeccur. Dopmysa  CIOXKHBIX
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IPOIICHTOB
5 DOyHKIHUH
OyHknusg, crnocoObl 3agaHus  ¢yHKnuud. I'paduk  ¢ysknun. OOmacth
oTmpesieNieHus] 1 MHOKeCTBO 3HaueHui pynkuuu. Hymu dynkimu. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIIMA. Hawmbomnpliee W HauMeHbIee 3Ha4YeHHE (DYHKIIMH Ha
MIPOMEKYTKE
6 KoopanHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMUUH
7.6 Bexkropsl Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacsr
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