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INOACHHUTEJIBHAS 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CTIEUNBAET U3YUCHHE APYTUX ITUCHUUILIINH, KaK €CTEeCTBEHHO-
HAy4YHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE HEOOXOIUMO s
MPOJIOKEHUs 00pa30BaHUs U B TOBCEIHEBHOM *K13HU. PazBuTue y o0ydaronumxcs
HAy4YHBIX TMPEJCTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTH alre0pandecKux
abcTpakiuii, croco0e OTpakKeHHsI MaTeMaTUYECKOW HAYKOW SIBICHUHN U TPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUYHOT'O MUPOBO33PEHUS
U KaueCTB MBIIUICHUS, HEOOXOJUMBIX NJIs aJlallTallid B COBPEMEHHOM IU(POBOM
obmectBe. M3yuenue anreOppl oOecreuynBaeT pa3BUTHE YMEHHs HAOIOATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI M BBIBOJBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOEHUE Kypca alire0pbl 00eceurnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOMUXCs: OHU MCHOJB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIE PacCyXKIeHUs, 0000IIeHNe U KOHKPETU3AIMIo, a0CTparupoBaHue u
anaioruto. OOyuenue  anrebpe  mpennonaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSITENTbHOM  JIESITEIBHOCTH  OOYYarOIIUXCs, IOATOMY CaMOCTOSITEIIbHOE
pelieHue 3a7a4 sIBISETCS peaiu3aluenl 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KaTeIbHO-METOIUYECKIE
auHuK: «Hucna v BeIUUCICHUS», «ANTeOpanyecKue BhIpAKEHUS», «YpaBHEHUS U
HEpaBEeHCTBa», «DyHkumun». Kaxngas U3 3TUX coJepkKaTeabHO-METOANYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUEHUSI Kypca, B3aUMOJICUCTBYS C
JIPYTUMHU €ro JuHUSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOJIUTCS JIOTUYECKU PaCCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOPBhIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTEMaTUYECKOTO 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHHUBEpPCaJIbHOIO  MaTeMaTthueckoro s3pika. ConepxaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxkanune nmHUM «Yucna ¥ BBIYMCICHUS» CIYKAT OCHOBOM JIJIA
JTANbHEHIIET0 M3yYeHUS] MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
*KW3HU. PazBuTHEe MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeAiHeMY 00111eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJIreOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0O0ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHuit. [IpeoOpasoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUS, CHOCOOHOCTEHW K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obOmectBe. M3yueHne martepmania CIOCOOCTBYET DPAa3BUTHIO Yy OOYUYaIOIIHUXCS
YMEHHUSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIUME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 kiacce
— 136 gaca (4 gaca B Hemenm0), B 8 kimacce — 136 gaca (4 yaca B Heaemn), B 9
kiacce — 136 yaca (4 yaca B HEJIEIO).

B 8JI xnacce — 102 gaca (3 gaca B Henento), B 9JI kiacce — 102 yaca (3 yaca B
HEJIEIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHaTHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
TpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, MNpeodpa3oBaHue
BBIpQXXCHHUI Ha OCHOBE OIpEeeIeHHMs], 3aUCh 00NbIINX yucen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJIE ApOoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJaul Ha
IPOLIEHTHI, PEIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEI.

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

AuredpanvecKkue BbIPAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTUMBbIe
3Ha4YEHHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus o popmynam. [IlpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

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

YpaBHeHHS U HEPABEHCTBA

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

JluHentHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHWE JIMHEWHBIX ypaBHeHHH. CoOCTaBI€HHWE YPaBHEHHM IO
YCJIOBHIO 337a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NEpeMEHHBIMH. PellleHHe cHucTeM ypaBHEHUM
croco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIUA



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

[IpsimoyrofsibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPJAWHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa hyukumii. JInnelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JIWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHaTrue 00 uUppalMOHAIBLHOM YHCIIE.
HecsTuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeTbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHUCIA.

Aure0panyecKkue BhIPaKeHU

KBagpaTHpiii  TpEXwieH, pa3oKEHHE KBAJPAaTHOIO TpPEXWIEHA Ha
MHOXHTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOu.
CrnoxeHve, BBIYMTAHHE, YMHOXKEHHE, [IeJIeHHE alreOpandecKux ApoOer.
PanmonanbpHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINUXCSA K JUHENHBIM U KBaJAPATHBIM.
[Ipocreiiine poOHO-palIMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpIpeTalMsl YpaBHEHUI C ABYMSI MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUU C JABYMsl IE€peMEHHbIMHU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYCHUU
¢bynkuuu. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakmum. Utenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpa@uKoB (QyHKIHM, OTPAKAIOIINUX PEATIBHBIE IPOLECCHI.



OyHKIMU, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpaduxi. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yuciaa 1 BBIYMCICHUA

PaunoHnansHble yucia, UppallMOHAJIbHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUYHBbIE JAeCATUYHbIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(pMETUYECKUE JIEUCTBUS C
JNEUCTBUTEIBHBIMU YU CIIAMHU.

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

[MpubnmxEéHHoe 3HaYEHUE BEJIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [ Ipuknuaka u onieHKa pe3yibTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHUeE. PenieHne ypaBHEHUN, CBOASIIUXCA K IUHEUHBIM.

KBanparnoe ypaBHeHue. Peuienue ypaBHEHUM, CBOASALINUXCS K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIU.

Pemenne apoOHO-panMoHaIbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MIEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEVHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckum crocoooM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

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

DOyHKUUA

KBagpatuunas ¢yukuus, e€ rpadpux u cpoiictBa. [lapabona, koopAauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

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

YuciioBbIC MOCIEI0BATEILHOCTH U IPOrPeCcCUm



[ToHdaTHE YMCIIOBOW MOCIEAOBATEIBLHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopmyToit u popmyIoit n-ro wieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccun. DopMysbl #-TO diieHA
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX 71 YJICHOB.

N300pakeHne 4YJI€HOB apU(PMETUUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CI10%HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

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

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON 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, PELICHUH, pacCyXJCHHI, 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 M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (POPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAeicTBU:

e BBIBIITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (HOPMYJIHUPOBATH
OTIpeIe]ICHUS] ~ MOHATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUS JUIsl OOOOIIEHUS W CPAaBHCHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBATH ©  MPEOOPa3OBBIBATE  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATCIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIenaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTHH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTU4eCcKux (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pelieHus1 y4eOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUSA, BBIOMpaTh HawbOoIee TMOAXOAAIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBbie ucciiegoBarTeLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
CaMOCTOSATENIbHO YCTaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHCE,

MPOBOJUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOTO0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTEIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a/auH;

BBEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U WLTIOCTPUPOBATH
peliaemMbie 3ajlayd CXeMaMH, JIuarpaMMaMmH, WHON rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAJA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yUHTENIEeM UIH CHOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUA:



BOCIIPUHUMATh W  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTAT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMOW TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auv, BBICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXIACHHSAMH JAPYTHX
YYaCTHHKOB JHaiora, OOHApPY>KWBAaTh PAa3IMYUe W CXOACTBO TO3HIUH, B
KOppeKkTHOU popme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pPe3yJbTaThl  PEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMsSI,  TPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayMTOPHUH;
MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYCOHBIX MaTEMaTHYCCKUX
3aj1ay;

NPUHAMATH 1EJIb COBMECTHOU JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINI0
COBMECTHOM pabOThI, pachpeaenarTb BHUALI pabdOT, IOTOBapHUBATHCH,
00CcyXm1aTh TIPOIIECC M PE3ynbTaT PaboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMH WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEIICHHS 3ajadyu (WJId ero
4acTh), BBIOMpATh CIOCOO pEIIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CHOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJIS TMpoIecca |
pe3yJibTara peleHnusl MaTEMaTUUeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYarolIMIICS TMOJYyYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BoinonssaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apuUPpMETHUYECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoO0bl U MPUEMBI BBIYHUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKalIiuxX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT onHOM (OPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OxpyrisaTh yucna.

BbINONHATE MPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YUCJIOBBIX BBIPAXEHUI. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXXMTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aJ]a4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yibTaThl pelIeHUs 3a1ad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0panvecKue BhIPpaKEeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHUIO U CUMBOJIMKY, TPUMEHSThH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepHara.

Haxomuth 3HaueHHs OyKBEHHBIX BBIPQXKEHMH IpU 3a/l@aHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHUs ~— LEIOT0  BBIPAXKEHHS B~ MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

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

OcyIlecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENSA, TIPYNIUPOBKU  CIIAraeMbIX,
npUMEHEeHUs1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpazoBaHUsI MHOTOYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON NTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMU UL
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

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

[TpumensaTs rpaduyeckrie METObI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIOUMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHS C ABYyMs IEPEMEHHBIMMU.

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

Pemars cucremsbl AByX JTMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH, B TOM
YucIie rpapuuecKu.

CocTraBisATh M pellaTh JMHEMHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4EeHHBIN Pe3yJIbTaT.

DOyHKUUA

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

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH Irpaduku TMHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBHOCTD, BpEMsI, 00bEM pabOTBHI.

Haxonuth 3HaueHre QyHKIUU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaLuu,
U3BJIEKAaTh U MHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 Kiacce oOydaromuiics IOJIY4YMT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYMCICHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIBHBIX
qucesl Il CPAaBHEHUS, OKPYTJICHUsI U BBIUMCICHUN, N300pakaTh AEMCTBUTEIbHBIC
Yyycia TOYKaMUA Ha KOOPJIAMHATHOU MPSAMOW.

[IpumeHATh TOHATHE apU(METHUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AJure0panvecKue BhIPpaKEeHU

[IpyMeHsTh MOHSATHUE CTENEHUW C IeJbIM TOKa3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAXKECHUH, COJEPKAIUX CTETICHH C LETTBIM MMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUIN HAJl MHOTOUJIEHAMH U aJireOpandecKuMU JPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHus BRIPAKECHUM JUIsl pEIICHUS PAa3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

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

[IpoBOoauTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT cliOBeCHOW (HOPMYITHUPOBKM 3adaud K e€ anreOpandecKkon
MOJENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMBbI YypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsTH CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHnMaTh W KCMOJIB30BaTh (PYHKIMOHAJIbHBIC MOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE O003HAYECHUsI), ONPENCTATh 3HAUeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONPeeNISITh CBOMCTBA GYHKIIUU 110 €€ rpaduKy.

Crtpoutsb rpaduku dJIeMEHTapHBIX (YHKIIMI BUIA:

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

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCsi TOMYYHUT CIECAYIOIINE
pEAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNOPAIOYMBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAIBHBIMU YHCJIAMH,
codeTrass YCTHbIE W TMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMU IOKAa3aTeIs MU M KOPHEW,
BBIUUCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiITh JEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHbIE YPaBHECHUS, YpPaBHEHWS, CBOIAIIMECS K
HUM, NIPOCTENIITNE TPOOHO-paAIMOHAIBHBIE YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU M
CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemrare TekcTOBBIE 3amaun  alreOpandecKHMM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHMS WIIM CUCTEMBI IBYX YPABHEHUU C ABYMS IEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiyecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
J YpaBHEHUE WM CHUCTEMA YPABHEHUW PEUICHHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEpPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMH HW3YYEeHHBIX 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 3aBHCHMOCTH OT
3HaYeHUI K03(pPUIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIHI.

Crpouth U Hn300paxaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpadukam.

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

YucioBble MOCTEA0BATEIBHOCTH U IPOrPeccHm

Pacno3naBaTh apu(pMETHUYECKYI0 W TE€OMETPUYECKYI0 MPOrPEeCcCUH Mpu
Pa3HBIX CIIOCO0aX 3aaHMUs.

BbINONHATE  BBIYMCICHUS C  UCHOJB30BaHWEM (OopMyda n-ro uieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeECCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh 4Yj€Hbl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IUIOCKOCTH.



Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 33/1a4d U3 PEATbHOM JKM3HU (C MCITOIB30BaHUEM KaJIbKYJIATOpPA, ITU(DPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3aeiioB H TeM Kontpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMmbl padoTsI padoThI
pecypcsl
) Hucna v BBIYKCIICHUS. 75 1 bubnuorexa [JOK
Panmonanbabeie yucia https://m.edsoo.ru/7f415b90
) AnreGpanueckue 7 | bubnuotexa [JOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 | bubnmnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! n 4 1 bu6nuorexa IIOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
[ToBTOpEHME N
00o001IEHHE.
OtpaboTka Tem,
5 BBI3BABIINX 40 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f415b90
3aTpyaHEHUE pU
pELICHUH 3aJlaHUi
BIIP
OBUIEE KOJIMYECTBO
i 136 5 0

YACOB II0 ITPOTPAMME



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

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bceero /8J1 oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypchl
| Yucna v BEIYHCIICHUS. 15 bubnuorexa [JOK
KBanpaTtHbie KOpHU https://m.edsoo.ru/7f417af8
Yucna 1 BIYUCICHHUS.
2 CreneHb ¢ HeIbIM 7 bubmmorera [[OK
H https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
Anrebpanyeckue
3 BBI a)erHI/ISI 5 1 bubmorexa HOK
P N https://m.edsoo.ru/7f417af8
KBanpartsslii TpéxuineH
AnreOpanyeckue
4 BbI a)erHI/ISI 15 1 bubmorexa [OK
p ' https://m.edsoo.ru/7f417af8
Anrebpanueckas Jpoob
YpaBHeHUs u
5 HEPaBEHCTBA. 15 1 bubnuorexa IIOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus u
6 HepaBeHCTBa. CHCTEMBI 13 bubmorexa [OK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUU
VYpaBHEeHUS U
7 Hep aBEHCTBA 12 1 bubmmorexa OK
p i https://m.edsoo.ru/7f417af8
HepaBeHncrtpa
8 Oyukiun. OCHOBHBIC 5 bu6mmoreka [JOK



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

MOHATUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
[ToBTOpEHME N
00001IEHNE.
OtpaboTka Tem,
10 BBI3BaBIINX 40 /6 bubmorexa OK
https://m.edsoo.ru/7f417af8
3aTpyAHEHUE pU
pELICHUH 3aJlaHUil
BIIP
BIIEE KOJIMYECTB
OBIL © CTBO 136 /102

YACOB I10 ITPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanme pa3jieioB u (ungposBbie)
Kontpoasnbie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero /9J1 oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna v BEIYHCIICHUS. 9 bubnuorexa [JOK
JlericTBUTENIbHBIE YHCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHsI 1 HEPABEHCTBA.
2 YpaBHEHUSs C OTHOU 14 1 bubmorexa HOK
p . 8 https://m.edsoo.ru/7f419d08
MepEMEHHOM
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 | bubnmoreka [JOK
Cucrtembl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnmnorexka HOK
HepasenctBa https://m.edsoo.ru/7f419d08
but6mmoreka [{JOK
5 o 16 1
YHHHIH https://m.eds00.1ru/7f419d08
6 Yucnossie 15 | but6mmoreka [{OK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3als 3HaHUH. Bu6 10K
noIMoTEKA
7 OTtpab 52/18 1
TPabOTKa TEM, BHISBABIIIX https://m.eds00.1ru/7f419d08
3aTpyAHEHUE TIPU PEIICHUU
3amanui BITP
OBUIEE KOJIMYECTBO YACOB
- 136/102 6 0

[10 ITPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

HOBTOpCHI/IC MaTcpHrajia

20

ITonsTHE palMOHAIIBHOTO
yucia ApudmeTuiyeckre
JEHCTBUS C pallMOHaIbHBIMU
YHUCIIaMU

Apudmernueckue IeHCTBUS C
palMOHaIbHBIMU YHCIIAMU

Apudmernueckue 1eicTBUA C
panroHaTbHBIMHU YUCIIAMH

Apudmerrueckue I1eUCTBUS C
paloHaTbHBIMU YHUCIAMH

ApudmeTrnueckue IeHCTBUS C
palMOHaIbHBIMU YHCIIAMU

CpaBHeHI/Ie, YHOnopsAaA04YNBaAHUC
PpalrOHAJIbHBIX YUCCIT

CpaBHeHue, ynopsiJouuBaHue
paroHaIbHBIX YUCEI

CpaBHeHue, ynopsiJouuBaHue
palMoOHATBHBIX YHCET

10

CreneHb ¢ HaTypaJIbHBIM
[OKa3aTeseM

bu6nmoreka [JOK
https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

11

CremneHnb ¢ HaATypaJIbHBIM
HOKa3aTeIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154¢

13

CrernieHs ¢ HaTypaJIbHbIM
IMIoKa3aTcjieM

bubmmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HATYpaJIbHBIM
HOKa3aTeIeM

15

Perrenrie ocHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3
peanbHON NPAKTUKH

16

Perrenne 0CHOBHEBIX 3a7a4 Ha
IpoOH, IPOLIEHTHI U3
peanbHON NPAKTUKU

17

Penrenyvie oCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peaslbHOM MPaKTUKH

18

Pemrenie ocHOBHBIX 3a7a4 Ha
IpoOU, MPOLEHTHI U3
peanbHON MPAKTUKHU

19

[Ipu3Haku nenumMocTu,
pa310KEeHUSI HA MHOKHUTEIHN
HaTypaJbHbIX YHCEI

20

[Ipusnaku nenumocty,
Pa3I0KEHU HA MHOKUTEIIU
HaTypPaJIbHBIX YUCET

21

PeanbHble 3aBUCHMOCTH.
[Ipsimas u oOpaTHas



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

MPONOPLIMOHATIBHOCTH

PeanbHbIC 3aBUCUMOCTH.

22 [psimast u oOpaTHas
IPONOPLUOHATILHOCTH
PeanbHble 3aBUCHUMOCTH.
23 [Ipsimast u oObpaTHas
IIPONOPLUOHAIBHOCTH
PeanbpHbIE 3aBUCUMOCTH.
24 [Ipsimast u oOpaTHas
MPOMOPIUOHATEHOCTH
25 KonTponbhas padbota no teme
"PannonanpHelie yucna'
26 ByKBEHHBIE BBIPAKEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyIibl
29 IIepemennsle. JlonmycTuMbIe
3HAYEHUS IEPEMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPAKCHUM, paCKPBITHE bubnuoreka [IOK
CKOOOK U MIPHUBEICHUE https://m.edsoo.ru/7f41fafa
NOJIOOHBIX CIaraeMbIxX
[IpeoOpazoBanre OyKBEHHBIX
31 BBIPAKEHU, pACKPBITHE bubnuoreka [IOK
CKOOOK M MpUBEJCHHE https://m.edsoo.ru/7f41fd70
NOJIOOHBIX CIIaraeMbIxX
1 [IpeoOpazoBanre OyKBEHHBIX

BBIPAXEHU, PACKPHITHE



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CKOOOK U IpHUBEIECHNE
IMIOAOOHBIX ClIaraeMBbIX

[IpeoOpazoBanne OYKBEHHBIX

BBIPAKECHMI, PACKPBITHE

33
CKOOOK W IIpHUBEJICHHE
MOJTOOHBIX ClIaraeMbIX
34 CBolicTBa CTEIEHHU C bubmmoreka [JOK
HaTypaJIbHEIM IOKA3aTeIeM https://m.edsoo.ru/7f421382
15 CBolicTBa CTEIEHHU C bu6mmorexa [IOK
HATypaJIbHBIM I1OKa3aTeIeM https://m.edsoo.ru/7f42154e
16 CBolicTBa CTCIICHH C bubmuoreka [JOK
HATYpPAJIbHBIM MOKA3aTEIEM https://m.edsoo.ru/7f4218be
37 MHoro4neHbl bubmorera [IOK
https://m.edsoo.ru/7f42276e
38 MHorouIeHbI bubmorexa HOK
https://m.edsoo.ru/7f422930
19 CrnoskeHue, BLIYUTaHUE, bu6nuoreka [JOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af2
40 Crnoyxenue, BRIYUTaHHUE, bu6mmoreka [IOK
YMHO>KEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
A1 CrnoxeHue, BEIYUTAHNUE, bu6mmorexa [IOK
YMHOKEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoskeHue, BbIYUTaHHUE, bu6nuoreka [JOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPALIEHHOTO bubnmoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO bubnnorexa [JOK

YMHOXKCHUA

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

@opMyIIbl COKPALIEHHOTO

bu6mmoreka [IOK

45 YMHOEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPALIEHHOTO bu6nuorexa [IOK
YMHOXCHHUS https://m.edsoo.ru/7f4241d2
47 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 PaznoxeHre MHOrO4JICHOB Ha bu6mmoreka [{OK
MHOXXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTOWICHOB Ha bubmuoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f4237fe
50 Pa3noxeHnne MHOTOYIEHOB Ha bubmuorexa [JOK
MHOXXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOrO4IeHOB Ha
MHOKHUTEIIN
KonrtponbHas pabora o teme
52 "Anrebpanyeckue
BBbIpaXXEHUS"
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUM
JIuHeitHOE ypaBHEHUE C
54 OJHOM MIEPEMEHHOM, pelICHHE
JIMHEVHBIX YPAaBHEHUN
JIuneliHoe ypaBHEHME C
55 OJHOU MIEPEMEHHOM, pEIICHHE bubmorexa HOK
. ~ https://m.edsoo.ru/7f420482
JIMHEHHBIX YPABHEHUHN
56 JIuneiiHoe ypaBHEHUE C

OJIHOM IIEPEMEHHOM, pelIeHue



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

JIMHENHBIX YPABHEHUHN

Pemenune 3ama4d ¢ moMoIIbIO

bu6nmoreka [JOK

57
yYpaBHEHUN https://m.edsoo.ru/7f42064¢
58 Pemienue 3amad ¢ moMoIbro bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenne 3a1a4 ¢ MOMOIIBLIO bu6nuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1au ¢ moMomis0 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f420e6e
JIuHeitHOE ypaBHEHHUE C
61 BYMsI IEPEMEHHBIMU U €0 bubmorexa HOK
By P https://m.edso0.1ru/7f427¢32
rpaduk
JInneliHoe ypaBHEHME C
62 BYMs TIEPEMEHHBIMU U €TO bubmmorera [TOK
By p https://m.edsoo.ru/7f427e8a
rpadguk
Cucrema ByX JINHEHHBIX
63 ABHCHUU C IBYMsI bubmorera [JOK
yp By https://m.edsoo.ru/7f42836¢
epeMEHHBIMHU
Cucrema IByX JIMHEHMHBIX
64 YPAaBHEHUU C ABYMs
epeMEHHBIMU
CucreMa IByX JTUHEUHBIX
65 YPaBHEHUU C JBYMsI
NepeMEHHBIMU
Cucrema ByX JIMHEHHBIX
66 YpaBHEHUH C JIBYMsI
NEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHHI bubnuorexa [JOK



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

https://m.edsoo.ru/7f4284de

68 Pemenue cucrteM ypaBHeHUI brbmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubnmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHEHUM
71 Pemenue cucreM ypaBHeHuU
7 KontponpHas paboTa mo teme bubnnorexa [JOK
"JIuHeWHbIE ypaBHEHMS" https://m.edsoo.ru/7f421044
7 Koopaunara Touku Ha bubnnorexa [JOK
MPSAMOM https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74| Hucrosbie npomeskyTkit httns://m.edsocl)_.[ru/7f41dff2
75 Hucnossle MPOMEXKYTKH
Paccrosane mexay AByMmst
76 TOYKaMU KOOPJAUHATHOU
IpsIMOM
Paccrosinue mexay AByMs
77 TOYKAMHU KOOPAMHATHOM
PSIMOU
78 [IpsimoyromnpHas cucrema bubnnorexa [JOK
KOOPAMHAT Ha IIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bub6nuoreka [IOK
KOOPAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduxos, bubmuorexa [JOK
3a/laHHBIX hopMylIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukos, bubnmorexa [IOK

3a/laHHBIX opMyJiaMu

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

[Ipumeps! rpadukos,

82
3aJIaHHBIX (OpMYyITaMHU
23 Urenue rpaukoB peabHbIX bu6nuorexa [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
24 UYrenue rpa(bI:IKOB peabHbIX
3aBUCHUMOCTEN
bubnnorexa [JOK
85 Honsmie dysKim httDs://m.edSO(I)_.[ru/7f4lef06
86 I'padux byskIIN
. . bubmmoreka [JOK
87 CpoiicTsa pyniumi httns://m.edsocl)_.[ru/7f41f078
. . bubnuorexa [JOK
88 CroiicTsa pyniumii httos://m.edsocl)_.[ru/7f41f 1fe
. bubnuorexa [JOK
89 Juseitnas QymKuma httDs://m.edSO(I)_.[ru/7f427282
. bubmuoreka [JOK
20 Juneiinas gynkuma https://m.edsogru/7f427412
91 [Toctpoenue rpaduka bubnuorexa [JOK
JUHEHHON (YHKIINH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka
JUHEHHON (YHKIINU
93 I'padux pynkuum y =[x|
94 I'paduk pynkuun y =x|
KonrtponbHas pabora o teme
95 "KoopauHats! 1 rpaduky. bub6nmoreka [IOK
Oyuknun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
poBepoyHas pabora
96 Hrorosast KOHTpoOJIbHASA bubmmnoreka [JOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

pabora / Bcepoccuiickas
mpoBepovHas paboTa

https://m.edsoo.ru/7f429¢6¢

[ToBTOpEHNE OCHOBHBIX

97 HNOHSTHUN U METOJOB Kypca 7 15
KJ1acca, 0000IIeHre 3HAHU
[ToBTOpEHME OCHOBHBIX
98 MOHSATUM U METOJIOB Kypca 7 1 bubmmorera [JOK
a yp . https://m.edsoo.ru/7f429f32
KJ1acca, 0000IIeHIE 3HAHUH
[ToBTOpEHKHE OCHOBHBIX
. bubmuorexa [JOK
99 MOHATHI U METOJI0B Kypca 7 1
. https://m.edsoo.ru/7f42a0e0
KJ1acca, 0000IIeHE 3HAHMI
[ToBTOpEHNE OCHOBHBIX
100 MOHATHI U METOJ0B Kypca 7 1
Kjacca, 0000IIeHHe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX
101 MMOHATHH U METOIOB Kypca 7 1 bubmorexa [IOK
JIOB KYP . https://m.edsoo.ru/7f42a27a
Kjacca, 00001IeHre 3HaHui
[ToBTOpEHNE OCHOBHBIX
102 MOHATUM U METOJIOB Kypca 7 1 bubmorera [JOK
A yp . https://m.edsoo.ru/7f42a900
KJ1acca, 0000IIeHrE 3HAHUH
OBIIEE KOJIMYECTBO YACOB 136

I10 ITPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero U3ydyeHHusi | o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 [ToBTOpEeHue matepuaa 20
P p https://m.edsoo.ru/7f42d452
KBanparuslii KOpeHb U3
2 yucna [lonstue 06 2 Bubmmorera [IOK
https://m.edsoo.ru/7f42eaaa
UPPALMOHATIEHOM YHCIIC
Jecsatuaabie
3 OpUOIHKEHUS 1
MPPALMOHATIBHBIX YUCET
Jecsatuaabie
4 MPUOJIMKEHUS 1
UPPALMOHATIBHBIX YHCEN
5 JlelicTBUTENBHBIC YHCTIA 1
6 CpaBHenue 1
JEMCTBUTENBbHBIX YHCET
7 CpaBHeHHe |
NENCTBUTENBHBIX YHCET
2 Apudmernueckuit |
KBaJPaTHBIN KOPEHb
9 VYpaBHeHue Buaa X> = a 1
CgoiicTBa
bubnuoreka [JOK
10 apupMeTUIECKUX 1

KBaJIpaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

11

CgoiicTBa
apupMeTUIECKIX
KBaJ[PaTHBIX KOPHEH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d862

[IpeobpazoBanue
YUCJIIOBBIX BBIpa)KCHHfI,

bubnuoreka [IOK

12 COJIEpKAIINX KBAJIPAaTHBIE https://m.edsoo.ru/7f42dd26
KOpPHHU
[IpeobpazoBanue

13 YUCJIOBBIX BBIPAKEHUH, bubnunoreka [IOK
COJZIEpKAIINX KBaJIPaTHBIE https://m.edsoo.ru/7f42ded4
KOpHHU
[IpeobpazoBanue

14 YHUCJIOBBIX BBIPAKEHUH, but6mmoreka [JOK
coJZiep KalluX KBaJgpaTHbIe https://m.edsoo.ru/7f42e0be
KOpHHU
[IpeobpazoBanue

15 YUCJIOBBIX BBIPAXKEHUH, bubnuoreka IIOK
CcoJlepKallux KBaJgpaTHbIE https://m.edsoo.ru/7f42¢262
KOpHHU

16 CrteneHb ¢ 1HeNIbIM bubnuotexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anmuch
gyucia. PazmMepsl 00bEKTOB
OKpY’Karomero mupa (ot

17 Bﬂzl\};eHTapHHX ‘la(I))TI/I(LI 10 Bubmmorexa [JOK

https://m.edsoo.ru/7f436098

KOCMUYECKHX 00BEKTOB),
JUTUTENIBHOCTD MPOLIECCOB
B OKPY’KaIOIIEM MUPE

18 CBoJiCTBa CTETICHU C but6mmoreka [IOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

LCJIBIM ITOKAa3aTCJICEM

https://m.edsoo.ru/7f435648

CBoJiCTBa CTEIICHU C

but6mmoreka [JOK

19 LICJIBIM II0KA3aTEIIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIEHHU C bu6mmoreka [IOK
[IEeJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTCIICHH C bubnuorexa [{OK
LIEJIBIM TTOKA3aTeNEM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIEHHU C bubmuorexa [JOK
LIEJIBIM [IOKa3aTelieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpEXUIIeH
24 KBanpaThslii TpéxuneH
)5 Pa3noxenue kBagpaTHOro bubnuorexa [JOK
TpE€XUJIeHa Ha MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnmnoreka [JOK
TpEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42£d38
KonTponpHas pabora no
7 temaMm "KBagpatHbie bu6mmoreka [JOK
kopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpaThslit Tpexunen"
bu6mmoreka [JOK
28 Axrebpaneciast Apodk https://m.edsoi_.lru/7f4303 82
JonycTtumble 3HaYEHUS
29 MEePEMEHHBIX, BXO/ISIINX B
anreOpanveckue
BBIPKECHHUS
JonycTtumble 3HaUYECHUS
30 MEPEMEHHBIX, BXOSIINX B

anredpandeckue



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

BBIPpAXKCHUA

31 OCHOBHOE CBOMCTBO bubnuoreka [JOK
anredpandeckoi qpoou https://m.edsoo.ru/7f4308e6
but6mmoreka [JOK
32 i
Coxpawene apodeit https://m.edsoo.ru/7f430a8a
. but6mmoreka [IOK
33 Coxpamene apodeit https://m.edsoo.ru/7f430f44
bubnunoreka [IOK
34 C Oeti
Oipatiieiiue fpobett https://m.edsoo.ru/7f430144
CrnoxxeHue, BEIYNTAHUE,
35 MHOKCHHE U JCIICHUE Eubmiorexa IIOK
Y ! o https://m.edsoo.ru/7f43128c
anreOpanyecKux Apooeit
Cllo)KeHHe, BRIUMTaHUE,
36 MHOXKEHUE U JICJICHHUE Enbmrorexa IIOK
4 A N https://m.edsoo.ru/7f4315¢c0
anreOpanyeckux Apooeit
Crnoxenune, BRIYUTAHHUE,
but6mmoreka [IOK
37 YMHOKE€HHE U JCJICHUE
. https://m.edsoo.ru/7f4318¢c2
anredpandeckux apooeit
CnokeHue, BEIYUTAHUE,
38 MHOXXEHHE U JIeJICHUE Bubmaorexa IIOK
y 8 . https://m.edsoo.ru/7f431a20
anreOpanvecKkux apooei
[IpeoOpazoBanue
39 BBIPKCHUM, COACP KAIIIX Bubmaorexa ITOK
p > COACPAKAILL https://m.edsoo.ru/7f43259¢
anredpandeckue 1podu
[IpeobpazoBanue
40 BBIPAXKCHUI, COJIepKaIIUuX Eubmiorexa IIOK
p > CONCPRatll https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
41 [IpeoOpazoBanue bubmuorexa [JOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

BBIPAXKEHUI, COJIEPHKALIUX
anreOpanveckue aJpoou

https://m.edsoo.ru/7f432736

KonrtponsHas pabora o

bubnuoreka [IOK

42 "Anre®
TeMe " firebpareckas https://m.edsoo.ru/7f431d36
Ipo0b
but6mmoreka [JOK
43 K
BA/IpATHOE ypasHerie https://m.edsoo.ru/7f42eela
m Henonnoe kBanpatHoe bu6muoreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpatHoe bubnuorexa [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
46 dopmyina KopHen Bu6muoreka [IOK
KBAIPATHOTO YPABHEHUS https://m.edsoo.ru/7f42£158
47 dopMyna KOpHEH bubnuorexa IIOK
KBaJIpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/742{316
43 dopMmya KOpHEH bubnuorexa [JOK
KBaJpaTHOI'O YPaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 T B
copema bueta https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 T B
eopema Bueta https://m.edsoo.ru/7f430076
Peuienue ypaBHeHUH,
51 CBOLALLIXCA K but6mmoreka [IOK
AU https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
Pewenne ypaBHeHu,
59 CBOLALIIXCA K bubnuoreka [JOK
AU https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
53 [Ipocreiimme qpoOoHO- bubnmoreka [JOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

palroOHaNIbHBIE YPABHEHUS

https://m.edsoo.ru/7f4328c6

54

[Ipocreiimue apoOHO-
palOHAIbHBIE YPABHEHUS

but6mmoreka [JOK
https://m.edsoo.ru/7f432b6e

55

Penrenue TeKCTOBEIX 3a1a4
C TTIOMOIIBIO KBaAPATHBIX
ypaBHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f42£75¢

56

Pemrenye TekcTOBBIX 3a0a4
C IMTOMOUIBIO KBaAPATHBIX
ypaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f428f6

57

KonrponsHast pabora o
teme "KBanpaTHbie
ypaBHEeHUA"

bubnunoreka [IOK
https://m.edsoo.ru/7f43012

58

JIuneiiHoe ypaBHEHUE C
JIBYMsI [IEPEMEHHBIMU, €TO
rpaduK, IpUMEpHI
peleHusl ypaBHEHUH B
LEJIBbIX YHMCIIax

59

JIuneiiHoe ypaBHEHUE C
JBYMsI [IEPEMEHHBIMU, €TO
rpaduK, IpUMepbI
peleHusl ypaBHEHUH B
LEJIBbIX YHUCIIax

60

JIuneiiHoe ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMU, €TO
rpaduK, IpUMepsI
peleHusl ypaBHEHUH B
LEJIBIX YUCIIax

61

Pemenue cucrem aByx



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

62

Pewenne cucreM nByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pewenne cucreM aByx
JIMHEHHBIX YPaBHEHUH C
JByMsI IIEPEMEHHBIMU

64

[Ipumepsl penieHus
CUCTEM HETTUHEIHBIX
YpaBHEHUH C ABYMsI
NepeMEHHBIMU

65

[Ipumepsl penieHus
CUCTEM HEJTMHEIHBIX
YpaBHEHUH C IByMs
NEePEMEHHBIMU

66

I'paduueckas
UHTEpIpeTalus ypaBHEHUs
C IByMsl IEPEMEHHBIMU U
CHCTEM JINHEHHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padpuueckas
WHTEpIpPETALMS YPABHEHUS
C ABYMs IEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YPAaBHEHUU C ABYMsI
MIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo0.ru/7f43d6d6

68

Penrenne TekCTOBBIX 3aJa4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

C TIOMOIIIBIO CUCTEM
ypaBHEHUH

69

Permrenne TekcTOBBIX 3a0a4
C IOMOIIILIO CUCTEM
ypaBHEHUH

70

Pemenue TekcTOBBIX 3a/1a4
C IOMOIIBIO CUCTEM
ypaBHEHU U

71

YwuciioBbie HEPABEHCTBA U
UX CBOMCTBA

72

Hucnossle HEpaBEHCTBA U
UX CBOMCTBA

73

HepasenctBo ¢ onHOM
MEPEMEHHOM

74

JIvHeitHbIe HEpaBEHCTBA C
OJHOM MEPEMEHHON U UX
pelieHue

but6mmoreka [IOK
https://m.edsoo.ru/7f42¢692

75

JInnelinble HEPABEHCTBA C
OJHOM MEPEMEHHON U NX
pelieHne

bubnunoreka [JOK
https://m.edsoo.ru/7f42¢840

76

JIuneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pemenue

77

Cuctembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f42cb88

78

CucteMbl THHEHHBIX

but6mmoreka [JOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX
penieHue

https://m.edsoo.ru/7f42cd2c¢

CucreMbl JIHHERHBIX
HEPABEHCTB C OJJHOM

79 .
MEePEMEHHOMN B NX
pelieHue
N3obpakenue pereHus

20 JUHEWHOTO HEPABEHCTBA U bubnmnoreka [JOK
WX CUCTEM Ha YUCIOBOM https://m.edsoo.ru/7f42c9e4
PsIMO
N3obpakenue pereHus

21 JMHENHOI0 HEPABEHCTBA U bu6nuorexa LIOK
MX CUCTEM Ha YMCIOBOU https://m.edsoo.ru/7f42c9e4
IpsIMOM
KonTponbHas pabora no

82 temaM "HepaBeHcTBa.
Cucremsl ypaBHeHHN"

83 [onarue GpyHkuuu Bubmmorexa [IOK

https://m.edsoo.ru/7f433¢c12

Ob6nacTs ornpeneneHus u

84 MHOKECTBO 3HAYCHHI Bubmmorexa [IOK

https://m.edsoo.ru/7f433d84

byHKIIUN

25 CrocoOs! 3amanus
byHKIMA

86 I'padpux pynkumum

27 CaoiicTBa QyHKIIUH, UX

otoOpakeHue Ha rpaduke



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

YreHne u NOCTPOCHHUE

88 rpaduxoB pyHKINH 1
[Tpumeps! rpaduxos
89 GYHKIUH, OTpa)arommx 1
peabHBbIC MPOIECCHI
OYHKIINH, OTTHCHIBAIOIINE
90 OpsSMYI0 U 00paTHYIO ) bu6nuorexa IIOK
HMPONOPLUOHAILHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 ['unepbomna 1
bubnuoreka [JOK
92 Funepbona ! https://m.edsoo.ru/7f4343¢2
B bu6mmoreka [IOK
93 Ipaduk pymkumm y = x* ! https://m.edsoo.ru/7f434572
DOYyHKIMU y =X*, y =X?, y =
94 VX, y = [X|; rpaduueckoe | bubnuotexa [JOK
pelLIeHUE YPAaBHEHUN U https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUH
IToBTOpEHNE OCHOBHBIX
MOHATHI U METOIOB
95 KypcoB 7 1 8 KJIacCOB, 1 bubnuorexa [JOK
000011eHNE 3HAHUH / https://m.edsoo.ru/7f4371aa
Bceepocculickas
poBepoyHas pabora
NrtoroBas KOHTpOJIbHAS
96 pabora / Bcepoccuiickas 1 bubmorexa [OK
https://m.edsoo.ru/7f434eb4
mpoBepoyHas paboTta
97 [ToBTOpEHNE OCHOBHBIX 15



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

MOHSITHN U METOJIOB
KypcoB 7 1 8 KJIacCoB,
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX

98 ITOHATHH U METOJIOB | bubnuoreka [IOK
KypcoB 7 1 8 KJIaccoB, https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

99 IIOHATHH U METOJIOB | bubnunoreka [IOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f437510
000011eHIE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

100 MIOHATHH U METOJIOB | but6mmoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4376b4
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX

101 TOHSTHN U METOJIOB ) bubnuorexa [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f436b88
0000111eHe 3HAHUHN
[ToBTOpEHNE OCHOBHBIX

102 MOHSTHUN U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f437858
000011IeHIE 3HAHMIA

OBUIEE KOJIMYECTBO 136

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbBbIE
ungposbie
o0pa3oBaTejibHbIE

pecypcbl

IToBTOpEeHue maTepuana

20

PammonansHabIe yncna,
VMppalyoHaJbHbIC YUCTIA,
KOHEYHBIE U OECKOHEYHBIE
JECATUYHBIC TpOOH
MHO0KeCcTBO AEMCTBUTEIBLHBIX
quce; TeUCTBUTENILHBIC Yhcia
KaK OECKOHEYHBIE TECATUIHEIE
npobu

B3anmHO oHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM JI€UCTBUTEIBHBIX
4yycesl U MHOXKECTBOM TOYEK
KOOPJIMHATHOM IIPSIMOM

CpaBHeHME AEHCTBUTEIBHBIX
yucel, apudmMeTndecKue
JEUCTBUS C JSUCTBUTEIbHBIMU
YHCIIAMU

[TpubmmkénHoe 3HaUeHNE
BEJIMYMHBI, TOUHOCTb
IpUOTHKEHUS

Oxpyrienue yucesn




7 OxkpyriieHne yncesn
2 [Ipukunaka u oleHka
pPe3yabTaTOB BHIYMCIICHUN
9 [Ipukuaka u olieHKa
PE3YyJIbTaTOB BHIYMCIICHUN
JIuneliHoe ypaBHEHHE.
10 Pemenne ypaBueuuii bubmorex HOK
yp D https://m.edsoo.ru/7f43bf66
CBOISIINXCS K TUHEHHBIM
JIuneliHoe ypaBHEHHE.
11 Pewienne ypaBHeHuUH,
CBOJISIIMXCS K TUHEHHBIM
KBanparHoe ypaBHeHUE.
12 Pemel;)me a}llsrl){eHHﬁ bubmorexa HOK
yp ’ https://m.edsoo.ru/7f43¢542
CBOJSIINXCS K KBaIpaTHBIM
KBanpaTtHoe ypaBHEHHE.
13 PemeII){He a}l;I:{eHHﬁ bubmmorexa TIOK
yp ’ https://m.edsoo.ru/7f43¢c542
CBOJSIINXCS K KBaIpaTHBIM
14 bukBagpaTHble YypaBHEHHUS bubmmorexa TIOK
AP yp https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUSA bubmmorexa TIOK
AP yp https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHust ypaBHEHUM
16 TPETbeil U YETBEPTOM CTENEeHEN
pa3oKEeHUEM Ha MHOKUTEIU
[Ipumeps! penieHust ypaBHEHU I
17 TPETbEl U YETBEPTOMN CTEIEHEN
Pa3JIO)KEHUEM Ha MHOKHUTEIHN
18 Pemenue npo6HO- bubnmoreka [JOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

palMOHAIBHBIX YPABHEHUMN

https://m.edsoo.ru/7f43¢9b6

19

Pemenue npo6HO-
palMOHAIBHBIX YPABHECHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

Penrenue TeKCTOBEIX 3a1a4
anreOpanvdecKuM METOA0M

21

Pemrenue TekcTOBBIX 3a4a4
anreOpandecKuM METOA0M

22

Pemenne TekcTOBBIX 3a0a4
anredpandeckuM MEeTO0M

23

KoHnTtponbHas pabora 1o teme
"VYpaBHeHUs C OJTHOM
nepeMeHHoi"

24

VYpaBHEHHE € IByMs
MEPEMEHHBIMH U ero rpaduk

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHuUE C 1ByMs
NEPEMEHHBIMH U €T0 rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IByMs
NEPEMEHHBIMU U €€ pelIeHne

27

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
HIepEeMEHHBIMHU U €€ pereHne

28

Cucrema ByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUE

29

Cucrema AByX JINHEHHBIX
YpPaBHEHUU C JBYMsI
IIEPEMEHHBIMU U €€ pEeLICHUE



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

30

Pewmenne cucrem nByx
YpaBHEHUM, OJTHO U3 KOTOPHIX
JIMHEWHOE, a IPyroe — BTOPOM
CTETICHH

bub6anoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pewmenne cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOM
CTENEHU

bub6mmorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pewenne cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a IPyroe — BTOPOH
CTCIICHH

33

Pewenne cucreM nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOH
CTETeHH

34

I'paduueckas uHTEpHIpETALIUSL
CUCTEMBI YPaBHEHUI C IBYyMs
NEePEMEHHBIMU

35

PerieHne TeKCTOBBIX 337144
anreOpanyeckuM crocobom

36

Pemenye TekCcTOBBIX 3a0a4
anreOpanvdecKuM criocooom

37

KonrtponsHast pabora o Teme
"CucreMsl ypaBHEeHUN"

38

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

YucnoBble HEPABEHCTBA U UX

bubmnoreka LIOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CBOICTBA https://m.edsoo.ru/7f43ad5a
JIuHeliHbIe HEPAaBEHCTBA C
40 OJIHOM MEPEMEHHON U UX bubmmorexa [JOK
A P https://m.edsoo.ru/7f43af08
pelieHue
JIvHeitHbIe HEpaBEHCTBA C
41 OJIHOH IepeMEHHOHN U UX bubmmorexa TIOK
P https://m.edsoo.ru/7f43af08
penieHne
JIuneliHble HEPABEHCTBA C
42 OJTHOI IeEpEMEHHOMN U UX bubmmorexa LHOK
P https://m.edsoo.ru/7f43af08
perieHne
CucTeMbl TUHEHHBIX
43 HEPaBEHCTB C OHOU
MEPEMEHHOMN U UX pEIICHUE
CucreMbl TUHEHHBIX
44 HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PELICHHE
Cuctembl TUHEHHBIX
45 HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PELICHUE
46 KBaapaTHble HEPABEHCTBA U UX bubnuotexa [JOK
peleHue https://m.edsoo.ru/7f43b098
47 KBasnpaTHble HEpaBeHCTBA U UX bubnuorexa LIOK
pemenne https://m.edsoo.ru/7f43b21e
43 KBaznpaTHble HEpaBEHCTBA U UX bu6nuorexa LIOK
pelnieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEPABEHCTBA U UX
perieHue
50 KBanpaTHble HEpaBeHCTBA U UX



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

penieHue

I'paduueckas uHTEpHIpETALIUSL

HCPABCHCTB U CUCTCM

bubmuoreka [{OK

51
HEPABEHCTB C ABYMs https://m.edsoo.ru/7f43b098
MIEPEMEHHBIMHU
I'paduueckas uaTepHIpeTanus
5 HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMSI
MIEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBeHncrsa"
54 KBanpatuunas ¢pynkuus, eé bubmuorexa [IOK
rpaduk U CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanpatuunas ¢pyHkuus, eé bubnunorexa [JOK
rpaduk u CBOHCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pysnkus, eé bubnuotexa [JOK
rpauK U CBOMCTBa https://m.edsoo.ru/7f4399b4
ITapabona, KOOpAUHATEI
57 BE leI/IHI)I na aléonm 0oCh bubmmorexa [IOK
p p ’ https://m.edsoo.ru/7f439¢eb4
CUMMETPHUH TTapaboJIbI
ITapabomna, KOOpAMHATEI
58 BE pHII/IHLI na alél(inm 0Ch bubmmorexa [IOK
p p ’ https://m.edsoo.ru/7f43a03a
CUMMETPHUU N1apadoJIbl
[Tapabomna, koopaAHHATHI
59 BE pI_I_II/IHLI na aléfmm 0Chb Bubmmorexa [IOK
p P ’ https://m.edsoo.ru/7f43alac
CUMMETpPHHU NTapadoIIbI
60 [TapaGomna, KOOpAUHATHI bubnuorexa [JOK

BCPIINHBI napa6onbl, OChb

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

CUMMETPUHU NapadoJIbl

[TapaGona, KoOpAUHATHI

bu6mmoreka [JOK

61 BEpIIMHbI N13pa0OLI, OCk https://m.edsoo.ru/7f43a526
CUMMETpPHHU NTapadoIIbI
[Tapabona, KOOpAUHATHI
62 BEPLIMHBI MapaloJIbl, OCh
CUMMETpPHHU NTapadoIIb
['paduku pynkuumit: y =kx, y =
63 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduxu Gynkumit: y =kx, y =
64 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduku Gynkumit: y =kx, y =
65 kx + b, y=k/x, y=x3, y=VvX,
y=Ix|
I'paduxn ynkumii: y =kx,y =
66 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padukn pynkomii: y = kx, y =
67 kx + b, y=k/x, y=x3, y=vX,
y=I|
I'paduku ynkumii: y =kx,y =
68 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
69 KonrponsHast pabora o Teme bubnuoreka LIOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 ITonsaTue yncnoBomt bu6mmoreka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

IIOCJICA0BATCIBHOCTU

https://m.edsoo.ru/7f43e6¢c6

3aﬂaHHe MMoCJaCA0BATCIBHOCTHU

bubnuoreka [{OK

71 €KyppeHTHOHU (o ()5
PEKYPP HTH i opmysoii u https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uiaeHa

7 Apudmernueckas u bubnuotexa [JOK
TeOMETPUUIECKast IIPOIPECCHU https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmuoreka [IOK
reomMeTrpuyeckas nporpeccuu https://m.edsoo.ru/7f43f3b4
DopMyIIbl N-TO YICHA

74 apudmeTHuecKoil u bubnmoreka [JOK
reOMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBbI IIEPBBIX N YIEHOB
@®opMyJibl N-ro 4ieHa

75 apu(MeTHIECKON U bubnuoreka [IOK
reOMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43ef2¢c
CYMMBbI IIEPBBIX N UIEHOB
@DopMyJIbl N-ro 4ieHa

76 apupMeTHIECKON U bu6nuorexa LIOK
F€OMETPUYECKOU MTPOrPECCUN, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YIECHOB
®opMyJIel N-ro 4ieHa

77 apudmeTnyecKoil u bu6nuorexa IIOK
TEOMETPUYECKOU MTPOrPECCUN, https://m.edsoo.ru/7f43f72e
CYMMBI IIEPBBIX N UJIECHOB
®opmyJibl N-TO YieHa

73 apudMeTHIECKON 1 bubmuotexa [JOK

F€OMETPUYECKOU MTPOrPECCUN,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

79

N3o0paxenue 4wieHOB
apudMeTHUIECKON 1
reOMETPUUYECKON TPOorpeccuii
TOYKaMH Ha KOOPAHUHATHOM
IJIOCKOCTH

80

N3obpaxenue 4wieHOB
apudMeTUIECKON 1
FeOMETPUUYECKOIN TPOrpeccuii
TOYKaMH Ha KOOPAHHATHOM
IJIOCKOCTH

81

JlunelnbIi u
SKCIOHEHIIMATbHBINA POCT

82

Crno’xHbI€ MPOLIEHTHI

bu6mmorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

CJ10KHbBIE TIPOLEHTHI

bu6muoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabora no teme
"UucnoBwle
rocjenoBareyibHoCcTH"

bub6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600MIeHNE U
CHUCTeMaTU3alurs 3HaHHI.
3anuck, CpaBHEHUE, IEUCTBUS
C IeiCTBUTEIBHBIMU YHCTIAMH,
YHCIIOBas IpsAMast

15

86

[ToBTOpEeHue, 0600MIEeHNE U
CHCTEMAaTH3aIUs 3HAaHUMA.
[IpouenTsl, OTHOIIEHNS,
MPONOPLIHI

87

[ToBTOpeHnue, 0600ImIEeHNE U



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

cUCTeMaTHU3alus 3HaAaHUN.
Oxkpyriienue, npuoImKeHue,
OILICHKA

[ToBTOpeHue, 0600MICHNE U
CHUCTeMaTU3alrs 3HaHH.

bu6mmorexa [JOK

88
Pemrenye TeKCTOBBIX 3a0a4 https://m.edsoo.ru/7f443b12
apupMETHUIECKUM CTIOCOOOM
[ToBTOpeHnue, 0600ImIEeHNE U
29 CHUCTeMaTH3aIlvs 3HaHHH. bubmuoreka [JOK
Pemrenuie TeKCTOBBIX 3a0a4 https://m.edsoo.ru/7f443cd4
apu(pMeTUYECKUM CIIOCOO0M
[ToBTOpeHnue, 06061mIEeHNE U
90 cUcTeMaTu3alus 3HaHUH. bu6mmoreka [JOK
Pernienue TeKCTOBBIX 3a7a4 https://m.edsoo.ru/7f443fea
apu(METHIECKUM CITIOCOOOM
[ToBTOpEeHue, 06061IEeHNE U
CUCTeMAaTH3aIlHsI 3HAHHH.
bubmuoreka [{OK
91 [Ipeo6pazoBanue
. https://m.edsoo.ru/7f4441ca
anredpanvdecKkux BbIpaKEHU,
JOITYCTUMBIC 3HAYCHHUS
[ToBTOpeHnue, 06061IEeHNE U
CHUCTEMAaTH3alMs 3HAHUH.
bubmuoreka [{OK
92 [IpeobpazoBanue
N https://m.edsoo.ru/7f444364
anredpanvdeckux BbIpaKEHU,
JOITYCTUMBIC 3HAYCHHUS
[ToBTOpeHnue, 06061IEeHNE U
93 CHUCTEMAaTH3aLMs 3HAHUH. bubnuoreka [{OK

[IpeobpazoBanue
anredpanvyeckux BbIpaKEHU,

https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

A0IMYCTUMBIC 3HAYCHHA

[ToBTOpEeHnue, 06061mIEeHNE U
CHUCTEMAaTH3aLIMS 3HAHUH.

94 [Ipeo6pazoBanue bubmmotera [JOK
. https://m.edsoo.ru/7f444a94

anredpandecKux BbIpaKEHU,
JIOTTY CTUMbIC 3HAUYCHHUSI
[ToBTOpeHnue, 06061mEeHNE U

95 CUCTEMAaTH3aLIMS 3HAHUH. bubmuoreka [{OK
DyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444¢56
CBOMCTBA U3YUYEHHBIX (PYHKIIUN
[ToBTOpEeHnue, 06061IEeHNE U

96 CHCTEMAaTH3ALMS 3HAHUH. bubmuotexa [JOK
OyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444f44
CBOICTBA M3yUEHHBIX (PYHKITHIA
[ToBTOpEHME, 0000IICHUE U

97 CHCTEMAaTH3aLIMS 3HAHUH. bubnuorexa [JOK
OyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f44516a
CBOICTBa U3yUEHHBIX (PYHKIIHIA
[ToBTOpEeHME, 0000IIICHUE U

08 CHCTEMAaTH3alLMsl 3HaHUH. bubnuorexa [JOK
OyHKUIHUHU: IOCTPOCHHUE, https://m.edsoo.ru/7f4452¢6
CBOWCTBA M3YYECHHBIX (PYHKIUH
[ToBTOpeHme, 0600IICHUE U

99 CHCTEeMAaTH3alMsl 3HAaHHUH. bubmnoreka LJOK
I'paduueckoe pemienue https://m.edsoo.ru/7f445516
YPaBHEHUH U UX CUCTEM
[ToBTOpenue, o600IIEeHNE 1

100 CHUCTeMaTH3als 3HaHH.

['padmueckoe pemieHue



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YpPaBHEHUH U UX CUCTEM

101 Hrorosas koHTpoJbHASA paboTa

102 O000I1IEHNE U CUCTEMATHA3AIINS
3HAHUU

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

136




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmbl OCHOBHOI'O oo1ero Oﬁpa30BaHI/lﬂ

1

Yucna ¥ BEIYUCICHUS

1.1

BbIHOJ'IHfITB, coucras YCTHBIC 151 IIMCBbMCHHBIC HpI/IéMLI,

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

1.2

Haxomuth ~ 3Ha4YeHWsT  YWCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
pa3HooOpa3Hble CIOCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUH APOOHBIX

BBIPKEHUH, COMIEpKAIUX OOBIKHOBEHHBIE U AECATUIHBIC APOOH

1.3

[Mepexomute oOT omHON (OPMBI 3amMCH YUCEN K  JPyrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHECUHYIO

JECATUYHYIO APOOb)

1.4

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHANBHBIE YHCIA

1.5

OKpyriATh yncia

1.6

BBINONHATE NPUKUIIKY ¥ OLEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY
3HAYEHUW YHUCIOBBIX BBIPAKEHUU. BBINONHATH  JIEUCTBUS €O

CTCIICHAMM C HAaTYPAJIbHBIMH IMOKa3aTCIISIMU

1.7

[IpuMeHATh NpHU3HAKU JEIUMOCTH, pa3JIOKCHUE HA MHOKHUTEIN

HaTypaJIbHBIX YUCCII

1.8

Pemare  NpakTHKO-OpUEHTHpPOBAHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOLLIEHHUEM BEJINYUH, MIPONOPLUOHAIBHOCTHIO BEJINYUH,
IIPOLEHTAMH, WHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUA 3aJad ¢
y4E€TOM OTpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PAacCCMAaTPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,

MMPUMCHATH e€ B nmponecce 0CBOCHUA y‘-ICGHOFO MaTepuaia




2.2

Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUH MpU  3aJaHHBIX

SHAYCHHUAX MCPCMCHHBIX

23

BrimonnaTs Hp606paSOBaHI/I${ [CJIOTO BBIPpAXCHUA B MHOTI'OYJICH

IMPUBCACHUCM HO[[O6HBIX cJIara€MbIX, paCKpbITUEM CKOOOK

24

BrInoaHATE YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, MPUMEHATH (OopMysbl KBaJpaTa CyMMbl W KBajpaTa

pasHoCTH

2.5

OCyH_[CCTBHSITB PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTCJIN C TIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06[].161"0 MHOXHUTEIIA, TPYIIIMPOBKU ClIara€MaiXx,

npuMeHeHUs: GOpMYJIT COKPALIEHHOTO YMHOKEHUS

2.6

[IpumensTh npeoOpa3oBaHUsI MHOTOUJICHOB Il PELICHUS pa3IMYHbIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPAaKTUKH

2.7

Hcronb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMHU ITOKa3aTEISIMU

JUIs IpeoOpa30BaHus BBIPAXKEHUN

YPaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemiate nuHEWHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
npaBujia Mepexojia OT UCXOJHOTO YPAaBHEHHSI K PABHOCHIBHOMY €MY.

HpOBepHTB, ABJICTCA JIM YUCJIO KOPHEM YPABHCHUA

3.2

[Tpumensty rpaduyeckue MeTOAbl TPU  PELICHUU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonGupats npuMepsl map Yucel, SABISIOMIUXCS PEUICHUEM JTMHEHHOTO

YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU

34

Ctpoutb B KOOPAMHATHON MJIIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C
NBYMs TEPEMEHHBIMU; TOJIb3YSACh TI'paUKOM, NMPUBOJUTH IPUMEPHI

peleHust ypaBHEHUS

3.5

Pemate cuctemsl IBYX JIMHEHHBIX YPABHEHUM C JBYMs IEPEMEHHBIMH,

B TOM 4HUCJIE TpapUUECKu

3.6

CocTaBisaTh B peuIaThb JIMHENHOE YPaBHCHUC HUJIN CUCTEMY JIMHEMHBIX
ypaBHGHI/Iﬁ M0 yCJIOBHIO 3aJa4u, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u l'IOJ'Iy‘ICHHBIﬁ pe3ybTaTt

Koopaunate! u rpadpuku. @yHKIIUN

4.1

N300pakaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJAWHATaM, JIy4d, OTPC3KH, HHTCPBAJIbl, 3allMCbIBATbH

YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoMm s3bIKe




4.2

Otmeuath B KOOp)II/IHaTHOI\/II IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAuHaTamMm

43

Crpoutsb rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y

= [x]

44

OnwuceiBaTh C MOMOIIBIO (DYHKIMKA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, pPACCTOSAHME, ILEHY, KOJHMYECTBO,

CTOMMOCTB, TPOU3BOIUTEILHOCTD, BpeMs, 00BEM paboThI

4.5

Haxoaute 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuii crnoco0 TPEACTABICHUS M aHAIW3a
uHpopManuy, WU3BIEKaTh W HMHTEPHPETHPOBATh HH(OPMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

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

1

Yucia ¥ BEIYMCIIEHUS

1.1

Hcnonws3oBaTh Ha4daJIbHbIC MNpEaACTaBJICHUA (o) MHOXKECTBE
HCIZCTBHTGHLHBIX qucell it CpaBHCHUSA, OKPYIJICHHUA U BBIHHCHGHHﬁ,
H306pa>1<aT1> I[GﬁCTBPITGJ'II:HLIC yucCila TOYKaMH Ha KOOpI[HHaTHOﬁ

PSIMOU

1.2

HpI/IMCHHTB IIOHATHC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOI'O KOpPHA,
HaxXOIWUTh KBaJApaTHBIC KOpPHH, MCIIOIB3YysA IIpU HCOGXOI{I/IMOCTI/I
KaJIbKYJIATOP, BBIIIOJHATD Hp606pa3OBaHI/IH BBIpa)KeHI/Iﬁ, COoACpIKAIINX

KBaJpaTHBIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30oBaTh 3amucd  OONBIIMX KM MallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0ei u creneHeit uncna 10

AnreGpanyecKkue BbIpaKeHUs

2.1

HpI/IMeHﬂTB IIOHATHUEC CTCICHHU C NICJIbIM IIOKAa3aTCJIEM, BBIIIOJHATH
Hpeo6pa3013aHI/151 BLIpa)KeHHfI, coAcprKamux CTCIICHU C LCJIIbIM

IIoKa3aTcjieM

2.2

BoInonHATE  TOXIECTBEHHBbIE  NPeoOpa3oBaHMsl  pallMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUN HajJ MHOTOYICHAMH H




anredpandecKuMu Ipo0sMu

23

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

2.4

[IpumensTh mpeoOpa3zoBaHusl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX

3aJla4 U3 MaTCMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPpaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare JsMHEHHBIE, KBaJpaTHBIC YPABHCHHWS U PALMOHAJIBHBIE
YPaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUH C JByMs

MNEPEMEHHBIMU

3.2

[IpoBomnuTh mpOCTEHIIME HCCIECAOBAHUS YPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKux
npeJcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WIH CHCTEMa

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

3.3

[Tepexoaute OT croBecHOW  (OPMYTUPOBKM 3agaud K €€
areOpanyeckol MOJEIM C MOMOIIBIO COCTAaBJICHUS ypaBHEHHs WIN
CHUCTEMBbl  ypaBHEHHH, HWHTEpHOpEeTUPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OLICHKH,
peliaTh JMHEHHbIE HEPABEHCTBA C OJJHONM MEPEMEHHON U UX CHUCTEMBI,
MaBaTh  rpaduueckyl0  WDIIOCTPAllMI0O  MHOXKECTBA  PEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[loHnmMaTh W WCHONB30BaTh (DYHKIMOHAIBHBIE TOHATUS H  SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMPEACIATh 3HAUYCHUE
(GYHKIMU TIO 3HAYCHHIO apTyMEHTa, ONpEIeIsiTh CBOWCTBA (YHKIIUU

no e€ rpauky

4.2

Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

y =k/x

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

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIYUCIIEHUSA

1.1

CpaBHI/IBaTb U yHnopsaaoduBaTh pPALUMOHAJIBHBIC W HUPPALUOHAJIBHBIC

quciia

1.2

BrImonsaTs apI/I(l)MeTI/I‘IeCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIAMU,
CoucTasd YCTHBIC W IMUCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYMCICHUA C

HppanquoOHaJIbHBIMU YHUCJIaMHU

1.3

Haxoguts 3HaueHHMs CTEINEHEH C LEJIbIMU ITOKa3aTeasIMH U KOpHeﬁ,

BBIYUCIIATH 3HAYCHHUA YHCIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprrJ’IfITB ﬂeﬁCTBHTeHBHBIC 4YuClia, BBIIIOJHATh IPUKUAKY pE3yJibTaTa

BLIHHCHGHHﬁ, OIICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemare  aMHEHHBIE W KBAaApPAaTHBIE YPaBHEHHWs, YypPABHEHUS,

CBOJISIIUECS K HUM, IPOCTENIINE TPOOHO-pallMOHANIbHbIE YPABHEHHUS

2.2

Pemats cucreMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsI IIEPEMEHHBIMU
Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIISIETCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 3a7aud aNreOpanuecKUM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CHUCTEMBI JIByX YPaBHEHUH C IBYMs

NEPpEMCHHBIMU

24

[IpoBonnuTh mpOCTEHIIME HCCIECAOBAaHUS YpPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCIeé C NpPUMEHEHHEeM TIpapUuecKux
npejcTaBiIeHui (HarnpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIN

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

2.5

Pemate  nuHeliHBIE  HEpABEHCTBA, KBAaJpaTHbIE  HEPABEHCTBA,
n300paxarh pEIICHUE HEPABCHCTB HA YUCIIOBOW MPSIMOM, 3alHUCHIBAThH

PEICHNUE C TIOMOUIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JTMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOUAIOIIUE KBAJIPaTHOE HEPAaBEHCTBO, M300paXkaTh pPELICHUE




CHUCTCMbl HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMCbIBAaTh PCHICHUC C

IIOMOINBIXO CHMMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPYU PELICHUH PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

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

3HauYeHUH KO3(PPHUIINEHTOB, ONUCHIBATh CBOMCTBA (DYHKIUI

3.2

[loka3piBaTh CXEMaTHYECKH pACIOIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTH TpaukoB (QyHKUWH Buaa y = VX, y = |X| U ONHUCHIBATH

cBoMcTBa PYHKITUH

3.3

Crpoutb ¥ wu300paxaTb CXeMaTU4eCKH TIpaduKd KBaJPaTUIHBIX
GyHKIMI, ONUCHIBATH CBOICTBA KBaJpaTHMYHBIX (QYHKIMHA MO HX

rpadgukam

3.4

Pacno3naBate kBampatuuHylo (yHKIUIO 10 (GopMmyse, TPUBOIUTH
OpUMEphl KBAJPAaTUUYHBIX (YHKIUN M3 peasbHOM KU3HH, (PU3UKH,

TCOMCTpUHU

ApudmeTrnueckast U reoMeTpHUecKas IPorpeccun

4.1

Pacno3naBate apupmMeTHIecKyt0 U T€OMETPUUECKYIO TIPOTPECCUH TIPH

pa3HBIX crioco0ax 3agaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYNIT A-TO UJICHA
apu(METHUECKOW M TeOMETPUYECKON MPOTPECcCHil, CYMMBI MEPBBIX N

HJICHOB

43

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM

INIJIOCKOCTH

4.4

Pemarn 3aJa4H, CBA3aHHBIC C YHCJIOBBIMH ITIOCIICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peaﬂbHOﬁ KU3HU (C HUCIIOJIB30BaHHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Uucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHYHBIE, TIEPEX0] OT OIHOHN (OpMBI 3amucu
1.1 npobeit k napyroil. IloHsTHE panMOHaIBLHOrO 4YHUCIHA, 3alHUCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PALIMOHAIBHBIX YACEI
1o ApudmeTnueckue ASUCTBUS C pallMOHaIbHBIMU YnciIaMu. Perienue 3aga4d u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypalbHBIM [OKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHUE
' BBIPQXCHHUI Ha OCHOBE OIpeeNieHus, 3aIIUCh OOJIBIIUX YHCEel
14 [IponieHTHI, 3amUCh TMPOILIEHTOB B BHUAE IpoOU W ApOOM B BHJIE MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4 Ha MPOLEHTHI, pEIICHUE 3a]]a4 U3 PeaIbHON MPaKTUKHU
s [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTEIH
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHbie  3aBUCMMOCTHM, B TOM  4HClIe TpsiMasi W oOparHas
' MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEHUs
51 IlepemeHHbIE, YNCTOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOU. [omycTumMblie
' 3HAUYECHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBHCHUMOCTH MEXAYy BETUYMHAMHU B BHIE (QOPMYIIBL
' Brraucnenus mo ¢popmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPOKEHUU, TOXKJICCTBEHHO  pPaBHBIC
' BBIPKECHUS
2.4 CBoiicTBa CTENEHU C HATYpaJlIbHBIM I1OKA3aTEIEM
5 Onnounensl 1 MHOrouseHsl. CreneHb MHOrowieHa. ClokeHHne, BBIUYUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
26 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMbI U KBaApaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOKUTEIN
3 YpaBHeHust




VYpaBHeHHe, KOpEHb YpaBHEHUs, IMpaBuia NpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCHUIIBHOCTb YPAaBHEHUMN
12 JIuneliHOE ypaBHEHME € OJHOW NEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUH 1O yCJIOBHUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOLIBbIO YPaBHEHUIN
34 JluneliHoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
CucrteMa IByX JMHEWHBIX ypaBHEHHH C JABYyMs MEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPABHEHUM
4 Koopaunats! u rpapuku. ®ynkuun
4.1 Koopaunara Toukn Ha mpsMon
12 Hucnossle TpOMEKyTKH. PaccTosiHre Mexay AByMs TOUKaMU KOOPJAWUHATHOMN
' npsMOit
43 [IpsimoyronpHas cuctemMa koopauHaT, ocu Ox u Oy. AbGcuucca U opaWHATA
' TOYKHM Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX (opMmyiaamu. UTeHHe TpaHKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkunu. I'paduk pynkuuu. CoiicTBa QpyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpaguk. I'papuk pyHkmmm y = [x|
47 I'paduueckoe pemieHne JUHEWHBIX YpAaBHEHWA M CHCTEM JIMHEWHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCIEHUS
. KBagpatHblii kopeHb u3 uucia. lloHsTHe 00 uppalMOHAIBHOM YHCIIE.
' JecsaTuunble NpuOIMKEHUsI UPPALIMOHAIBHBIX YHCEI
CpoiictBa apu(MeTHUECKUX KBAJIpAaTHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN M BBIYMCICHUSAM. JeHCTBUTENbHbIE
qucia
1.3 CreneHb ¢ 11€7bIM NIOKa3aTesieM U e€ cBoicTBa. CTaHmapTHas 3aMKuCh YKucCiia




AnreGpanyeckre BbIpaXeHHs

2.1 KBagpartusliit TpéxuieH, pa3iokKeHHUe KBaIPaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aireOpanveckoit 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JICJICHUE aNreOpandeckux Ipoodei
24 ParonanbHbie BEIpaXXEHUS U UX ITpeodpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimme ApoOHO-paIMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHIpeTasi YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX ypaBHEHUI C JBYMs MepeMeHHbIMU. [IpuMepshl pelenus cucteM
HEJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenre TeKCTOBBIX 3a71a4 aNreOpandeckuM crmocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 0HOM TEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 OyHKIU
il [Tonstue ¢ynxknuu. OOMacTh ONpENeNeHHs W MHOXKECTBO 3HAYeHUN
' ¢bysakiun. CriocoOs! 3aaanus GpyHKIUN
4.2 I'paduk pynkuuu. YreHne cBOUCTB GYHKIUH 1O €€ rpaduKy
4.3 [Tpumeps! rpaduKoB QYHKIIHMA, OTpaXKAIOMIUX peaabHble IPOLECCH
44 OyHKIMH, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPOMOPLUOHAIBHBIE
. 3aBUCUMOCTH, UX IpapuKu
4.5 OyHkmu y =x? y = x?
4.6 OyHKIUn y = vx, y = |x|
4.7 ['paduaeckoe pemenue ypaBHEHHUN H CUCTEM YpaBHEHUM

9 KUIIACC




Kon

HpOBepfleMblﬁ JIEMEHT COACPKaAHUA

1 Yucna v BBIYUCICHUS
. PanmonanbHple 4Mclla, HMppalMOHATIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE POOU
MHO€ecTBO AEUCTBUTEIBHBIX YUCEN, IEUCTBUTENbHbBIE YHCIIA KaK OECKOHEUHbIE
> JecsTUUHbIE Apoou. B3auMHO 0JHO3HaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YKCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTENbHBIX
yucen
1.3 Apudmernaeckue 1eUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npulnmkeHus, olleHKU. PasMepsl 00BEKTOB OKpPYKAlOIIEro MHUpa,
14 JUIUTENILHOCTh TPOIIECCOB B OKpyXkaromeMm mupe. [TpubnmxéHHoe 3HaueHHe
' BEJIMUMHBI, TOYHOCTh MpuOmmkenus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHOW IIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAILIMUXCS K JJUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YpaBHEHUUM TpeTbed U
' 4ETBEPTOU CTEIIEHEU Pa3IKEHUEM Ha MHOKUTEIIN
2.5 Pemenune npoOGHO-paliMOHATBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemienue cuctem AByX JTMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM IBYyX YpaBHEHMI, OJHO U3 KOTOPBIX JIMHEWHOE, a Jpyroe —
' BTOPOM CTEIECHU
2.10 I'padmueckas uHTEpHIpETALUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemienune TekcToBBIX 33aa4 areOpandeckuM crocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue TMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOM
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
516 ['padmyeckas uHTEprpeTanysi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPCMCHHBIMU




3 DyHKINH

11 KBanpatnunas ¢ysknms, e€ rpadpuk um cBoiictBa. [lapabona, KOOpIMHATHI
' BEPIIUHBI Tapaboibl, OCb CAMMETPUHN TTapaOOIIbI

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

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

34 I'paduku pyHKIMI , ¥ UX CBOWCTBA
4 YucioBble TOCIEI0BATENBHOCTH

41 Omnpenenenye U crnocoObl 3aJaHUsl YUCIOBBIX MOCJEI0BaTEIbHOCTEN. 3a1aHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyroi u popMyIoit #-ro uieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  uneHa apupMeETHUYECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

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

a4 N3o00pakeHne dIEHOB apu(PMETHUYECKOM ¥ TEOMETPUYECKON MpOorpeccuit
' TOYKAMHU HAa KOOPAWHATHOW IIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CrokHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mmero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepaly HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX HpPU PEIICHUU
3a[a4; yMEHHE HCIIOJIb30BaTh TpapruecKoe MPEJICTaBICHUE MHOXKECTB
JUTSL ONTUCAHUS peajbHBIX MPOIECCOB U SBIECHUH, MPU PELICHUH 3a7a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOopeMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTL IIPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHMI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHUCJIO, MOAYJb Yhcia, OOBIKHOBEHHAs ApoOb W
JIecATUYHAs TpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YWCIaMH, CpaBHUBaThb U
YIOOPSIOYMBATh YWCJIA, MPEACTABIATh YHCIA Ha KOOPAWHATHOU
NpsIMOM, OKpYTJIATH YHUCIA; YMEHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHUM

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOJHATH PACYETBI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKEHUN U
BBIPRKEHUI C KOPHAMM, Pa3IOKEHHE MHOTOYJIEHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTa CYMMbI U Pa3HOCTU

VYmenue OIICPHUPOBATH NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE peIllaTh 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  OJHON
NIEPEMEHHOH, B TOM UYHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 UM KOOPJAMHATHYIO IUIOCKOCTh Ul M300pakKeHUs peleHun

YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QYHKITUH, HYIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAWOOJbIIEE W HAMMCHbBIIEE 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBAThH TIOHSTUSIMH npsiMast
MPOMOPIIMOHAILHOCTD, JHUHEHHAS (DYHKIHS, KBaJpaTHUHAs (DYHKIUS,
oOpaTHasi TPONMOPIMOHAIBHOCTh, IMapaboiia, TUNepOoNa; yMEHHE
CTpouTh Tpaduku PyHKINNA, UCTIOTH30BATh TPA(UKH JIJIS ONIPEACTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 APYTHX
Y4eOHBIX TIPEIMETOB W pPEalbHOW JKWU3HHU;, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

Ymenue OIepupoOBaTh MOHSTUSIMHU: MOCIIEZI0BATEIHLHOCTb,
apudmMeTHuecKkass M TeOMeTpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIONIb30BaTh CBOWCTBA MOCJEI0BATENBHOCTEH, (OPMYIIBI CyMMBI U
o0IIero 4ieHa MpH pelIeHUH 3a/ad, B TOM YHUCIE 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMmenune peiiaTth 3aga4u pas3HbIX THIIOB (B TOM YMCJIC Ha IMPOLCHTEHI,
JO0JIM W YacCTu, ABHIKCHUC, pa60Ty, HCHY TOBAapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT, HAJIOTH, 3a1a4U 13 obnactu YHpaBJICHUA JTAYHBIMU U
CeMEHBIMU (I)I/IHchaMI/I); YMCHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHUsA, HEpPaBCHCTBA MW CHUCTEMBI 110 YCJIOBUIO 3aJadyu,
HCCJIICA0BATh IMOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBIlOHOIIO6HOCTL

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh HNOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyToJIbHHUK, TPEYTOJIbHHUK, PAaBHOOECIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6I/ICCCKTpI/IC3 U BBICOTA TPCYTr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pom0O, TpSIMOYTOJIbHUK, KBaJapar, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamu; ymMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 IOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHne OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh INPSMBIX,
yrol MEXAYy MpsMbIMU, NEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue Gpuryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTh MPSMBIX B

OKpYXarolleM MUpe

11

YMeHue omnepupoBaTh IOHSATUSAMM: JUJIMHA, PAcCTOSHUE, Yol
(BeMMYMHA yTla, CHHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KAIOILEM
MHUpE; yMEHHE MPUMEHATh GOpMyIbl MEepUMeTpa U IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0bema
MPsIMOYTOJIBHOTO MapajuleNIeNIUIela; YMEHHUE MPUMEHITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEyrOJIbHHKA,
teopemy Iludaropa, TpuUroHOMETpUUECKHE COOTHOUICHHS  JJIs

BBIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaThb IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBI0 YePTEKHBIX
UHCTPYMEHTOB M  3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATHSAMHU:  NPSAMOYTOJIbHAasE  CUCTEMA
KOOpJAMHAT, KOOpAWUHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHNE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pELIeHus 3ajad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

NpeaAMETOB U peaJ'ILHOI\/’I KHU3HHU

14

YMeHue omnepupoBaTh IOHATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBbIE
IUarpaMMBbl,  TaOJWIBL, cpenHee — apudmMeTHUeckoe, MeauaHa,
HauOoJIblllee M HAaUMEHbLIEe 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YyMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  MPeoOpPa3OBLIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXaloILly0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYMBBIC BEJIWYHUHBI B

OKpYXarolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHBIA ONBIT (CIy4yailHBIN
OKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/la4yl METOJI0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
paBuja YMHOXXEHHUS; YMEHHE OLICHMBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJICHMH, IMOHUMATh POJIb HMPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINMX YHCET U €r0 POJIBIO B MACCOBLIX SABJICHHAX

16

YMeHue BbIOMPATh MOIXOANIMN W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJIbTAThI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMAaTHUKH KaK HAyKH, MPUBOJAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEeMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCE

OOBIKHOBEHHEBIC u JACCATHYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC

2 MEPUOANYECKHE JPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanudd ¢ palroHaIbHBIMU
' YUCIaMHU

L4 JeiictButenpupie yncna. ApudMETHUYECKHE ONepanud ¢ JAeHCTBUTEIbHBIMU
' YUCIaMHU

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

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C pPALMOHAIBHBIM I1OKA3aTEJIEM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apupMeTUYECKUMH KOPHIMU HaTypaIbHON CTETICHU

3 YpaBHEHUs 1 HEpABEHCTBA

. Llenbie u npoOHO-panMoOHaNbHbIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUNU

19 Llenble U npoOHO-palioHaNbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 UYucnoBsle NOCAEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TTOCTIEA0BATEIHHOCTEN

4.2 Apudmernueckass u TreomeTpuyeckas nporpeccur. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIUU
OyHknusg, crnocoObl  3agaHus  ¢yHKnuud. ['paduk ¢ysknuun. OOmacTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkiun. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBbl (QyHKuuu. HauOonbliee W HavMeHblllee 3Hau€HHWE (QYHKIMHM Ha
MIPOMEKYTKE
6 KoopanuHatel Ha IPSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BEJIMUUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pacsr
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1. Haitnure 3HaueHHE BbIpaKEHUS

OTBeT:

-
-

B ngoMamHux ycnoBHAX HE BCErJa MMEIOTCS BECBl, a B pEUENTaxX 4acTO IPUBOIUTCS
J03UPOBKA MPOAYKTOB B JIOCTYIHBIX 00bEMax: yallHbIH M I'paHEHBIM CTakaHbl, CTOJIOBas U
yaifHas JoXXkH. B Tabnune npuBeaéH npuOIM3UTENbHBINA Bec (Macca, B TpaMMax) HEKOTOPbIX
MIPOJYKTOB B 3TUX 00BEMAX.

-

Macca npoaykra (B rpaMMax)

Ipoaykr YaHHbIA IrPaHeHbI’ CTO0J10Bas yaiiHas
CTaKaH CTAKaH JIOKKA JIOKKA

Maiiones 250 210 25 10
pacromeni 230 180 15 ‘
Macno Tomnénoe 240 185 20 8
Caxapnas mynpa 180 140 25 10
XJ0mbs KyKypy3HbIe 50 40 7 2
Sn4HbBIA TOPOIIOK 100 80 14 4

2. Onpenenure, 1 Kr KaKoro NMpoyKTa UMeEeT HauOOIbIINNA 00BEM.
3. CkonbpKo rpaMMOB MaliOHE3a B IBYX IOJIHBIX YallHBIX CTaKaHax?

4. CaMoON€T NEeTUT co CKOPOCTHIO 828 KM/4. CKOJIBKO METPOB OH MPEOJI0JIEBAET 32 OJIHY
CeKyHY?

5. JIuHelKa CTOUT CTOJBKO 7K€, CKOJIBKO TCTpadb U KapaHJall BMECTEC, a TCTpaldb JOPOKE

KapaHjaa. BeiGepure BepHble YTBEpKICHUS U 3alIUIINTE B OTBETE UX HOMepa 0e3
pa3eauTeNnbHbIX 3HAKOB.

1. Kapangam gopoxe Terpajiu.

2. Kapanpam nenieBiie TMHEUKH.



3. Terpaap 10pOKE TUHEUKH.
4. JIBe TeTpaau CTOAT AOPOXKE JIMHEHKH.

6. Pemnre ypaBHeHne Tx —9 =40.

5
Al —4=
7. OTMeTbTE Ha YUCIOBOM IPSAMOM TOUKY 17
: >
ﬂ ‘I X

E E)yanp i o
8. Ha xneruatoii 6ymare ¢ pazmMepoM kiieTku 1 X 1 HapucoBaHbl ABa

yeTbIipéxyroynbHuka: ABCD n ADEF. Haiinure pa3HOCTb NEPUMETPOB YETHIPEXYTOJIBHUKOB
ABCD u ADEF.

C B
9. B tpeyronsnuke ABC yron C pasen 90°, croponbst AC u BC paBHBI.
Ha cropone AB ormetunu Touky P Tak, uyto yroin ACP pasen 18°. HaliguTe rpagycHyto Mepy
yraa APC.

N3 nynkra A B HampaBieHHM IyHKTa b, paccrosHue mexay KoTopbiMu paBHO 200 KM,
B 6 yacoB yTpa Bblexana aBTOMOOUIb. OTHOBPEMEHHO C HUM U3 MyHKTa B, pacmnonokeHHOro
MEXIy ITyHKTaMH A 1 b, B TOM ke HalpaBJI€HUU BbIeXal BeJoCUNEAUCT. JloexaB A0 MyHKTa
b, BoguTens aBTOMOOMIIS cienan OCTaHOBKY Ha 4 yaca, a 3aTeM € TOM e CKOPOCTBIO 1Moexal
obparHo.

Ha pucynke rpaduk nBuxeHus Benocuneaucta o0o3HaueH uudpoii 1, rpadpux npuxenus
aBTOMOOWIA 0003HaueH nupoit 2 u npuBeAEH ToiabKo Ha myTH U3 A B b. Ilo ropusonramu
yKa3aHO BpeMs, a 110 BEPTUKAJIN — PACCTOSHUE OT IyHKTa A.
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10. Haiigure, Ha KaKOM PacCTOSIHUU OT MMyHKTa B aBTOMOOMIIL TOTHAI BEJIOCHUIICAMCTA.
OTBeT faiiTe B KUJIOMETpax.

11. Ha ToM ke pucyHke f1ocTpoite rpaduk JBUKEHHS] aBTOMOOUJIS 10 MOMEHTA
BO3BPALLCHUS B IIYHKT A.

2
12. Haiigure 3Ha4YCHUE BBIPAKEHHS (a—3)"—6(2~ a)npn a=0,3.

13. & Hy»HO M3roTOBUTH KApPKAaCHYIO MOJIENb YCEUEHHON MUPaMUbI C
3aIaHHBIMU JUTHHAMU pE€Oep (CM. puc.), 3aTpaTUB HAUMEHbIIIEE BO3MOXKHOE KOJIHMYECTBO
poBosIOKU. [TpOBOIOKY MOYKHO THYTh MOJT JIFOOBIM YIJIOM M CBApUBATh B TOUKAX
coenuHeHus. Kakoe HanMeHbIIIee KOJTMYEeCTBO KYCKOB IMPOBOJIOKH HYKHO, 9YTOOBI H3TOTOBHUTH
MOJIETIb, IOKAa3aHHYIO Ha pUCYHKE?

14. Pemure cucteMmy ypaBHEHUIN

Sy+6x+7=0,
2x+3y+9=0.

15. B cenTs6pe Tapac B3su1 y IpusITeIIst IEHbI| B 70T, [Ipustenu 10roBOpuiInch, 94To
KKIBIA MecsI, HaunHas ¢ OKTA0psi, Tapac Bo3Bpamiaer 25% oT ocTaBmIelics CyMMBbI JI0JTa,
JI0 Te€X Top, ToKa oHa He ctaneT MeHbIne 100 py0., a B mocneauuit mecsi otaaet 100 pyo.
Omnpenenure, KaKyro cymMMmy B3su1 B oiar Tapac, eciu B HOsiope oH BepHy 3000 py©. B
omeem 3anuwiume moJibKo Yucio.



16. [TapannensHbie npsimele AB u CD nepecekarot npsmyro EF B
toukax K u M, a npsamyto UV — B Toukax N u L coorBeTcTBeHHO. Yr0oa LMO pasen 29°, a
yroin ONK pasen 69°. Haiinure yron NOK.

17. Paccrosinue mexy nyHkramu A u B paBHo 135 km. 13 nmyHkTa A B yHKT B Bblexain
JIETKOBOM aBTOMOOMITE. OHOBPEMEHHO C HUM W3 IMyHKTa B B MyHKT A BBI€XaJs IPy30BOM
aBTOMOOMJIb, CKOPOCTh KOTOPOTO Ha 15 KM/4 MeHbIIe CKOPOCTH JerkoBoro. Yepes uac nocie
Hayasa JABM)KEHUS OHM BCTPETHIUCH. Uepes CKOJIbKO MUHYT MOCJE BCTPEUH IPy30BOiM
aBTOMOOMIIb IPUOBLT

B IYHKT A?

18. B tpeyroabuuke ABC croponsl AB u BC paBHbl, yron B pasen 76°. buccekrpucs! yrios
A n C nepecekatorcs B Touke M. Haiinure Benuuuny yrina AMC.

19. 3agymanu TpEX3HAYHOE YUCII0, KOTOpOe AeIUTCS Ha 37 1 mocieHss nudpa KoToporo
B 2 pa3a MeHblIe nepBoid. Y3 Hero BbIwIn TpEX3HAYHOE YUCIIO, 3aMUCAHHOE TEMHU Ke

mudpamu B oopaTHoM nopsiake. [lomyuennas pasHocTh okazanack 6onbiie 300. Kakoe yncio
OBLIO 3ayMaHO?



BIIP matemaTnka 8 MmaTemaTuka (6a3a)

17 (2 n 1)
1. Haiinure 3Ha4eHHE BHIPAKEHHUS 9 "\9 4/
2. Pemnte ypaBHEHHE (x—5)(x—1)—21=0.

Ecnu kopheti neckonvko, 3anuwume ux ¢ omeem 6e3 npobenos 6 nopsioke 603paAcmaHusl.
3. Cymma nByx umcen paBHa —30, a ux npousseaenue paBao 200. Haiinure »Tn ncna.
B omeeme yxasxcume naiidennvle uucna 6e3 npobenos 6 nopsioke 803pacmanusl.

4. Ha xoopauHaTHOH NpsIMOi OTMeUeHbI uncia a, b u c. OTMETbTe Ha 3TOH NMPSIMOM KaKoe-

HHUOY/Ib YUCIIO X TaK, YTOOBI IIPH 3TOM BBITMOIHSIUCH TPU yCaoBus: — ¢ +x>0,b—-x<0,
x—c<0.

-
Y

5. Ha pucyHke n3o0paskeH rpaduk KBagpaTHyHoi GpyHKImN Y — f (x ) ‘Kakue u3
CIIEYIOIINUX YTBEPKIECHUHN O JaHHON (QYHKIIMM HEBEPHBI? 3alUIIUTE KX HOMEpa.

VA

4] O] -2

1) HauGosnpiiee 3HaueHne PyHKIMU paBHO 9.
2) [0)>f(1).

3) fix)>0 mpu x <0.

6. OTmMeTbTE HA KOOPAMHATHOM MPSAMOM YUCIIO 95.

f f f f ; ; -
7 : 10 11 12 13 b4 ok

o -+
o
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7. HalinuTte 3HaueHUE BBIPAKECHUS a—9 a 3np1/1 a=—4,54b=6.

8. B xynoxectBeHHOH cTyquu 30 y4eHUKOB, Cpeid HUX 4 uenoBeKa 3aHUMArOTCs JIENIKOH, a
5 — pocCHUCHIO 1O TKaHU. [Ipy 3TOM HET HUKOTO, KTO OBl 3aHUMAJICS U TEM, U IPYTHM.
HaiinuTte BepoATHOCTB TOTO, YTO CIIyyailHO BBIOpAaHHBIN YUEHUK XYA0)KECTBEHHOHN CTyIUU
3aHMMAETCS JIETIKON WM POCIUCHIO 110 TKAHH.

B C
9, 4 D Juaronans BD napamtenorpamma ABCD o6pasyer ¢ ero

CTOpPOHAaMHU yTJibl, paBHbIC 65° 1 50°. HaitguTe MeHbIIMI yroi napauiesorpaMmma.

B-..

10. 4 € Ha kneruaroii Oymare ¢ pazmepoM KieTku 1 x 1 n3obpaxén

TpeyroyibHUK ABC. Haiinute qJiMHYy €ro MeIuaHbl, BBIXOASAIIEH U3 BEPLIMHBI B.

11. B ctpane Cemepka 15 ropoaoB, Kakablii 13 KOTOPBIX COEMHEH JOPOraMu HE MEHEE, YEM
C ceMblo Ipyrumu. BepHo 11, 4To U3 M11000ro ropoia MOKHO JIM 100paThCs 10 J1I000ro
Jpyroro, BO3MOHO, ITpoe3sKas yepe3 Apyrue ropoja’?

12. Ykaxure HOMEp yTBEPKACHHUS, KOTOPOE SIBIISETCS UICTUHHBIM BBICKA3bIBAHHEM.

1) JIro6oii mapasuiesorpaMm, B KOTOPOM JIBE CTOPOHBI PaBHBI, SBJISIETCS POMOOM.

2) JI1o60i 4eThIpEXYTOIbHHUK, B KOTOPOM JIBE IUATOHAM PABHBI U MEPIECHINKYIISPHBL,
SBJISICTCS KBAJPaTOM.

3) JIro6oii mapaiieiorpamMm, B KOTOPOM JIHATOHATN PABHEI, SBIISICTCS TIPSIMOYTOJIBHHKOM.

4) B mo6oii Tpanennu 06a yria npu MEHbIIEM OCHOBAaHUH TYTIBIE.

x—1)? = 6x> — 6x+10.

13. Pemure ypaBHEeHUE (

14. Ha nuarpamme npecTaBiIEHbI JaHHBIE O KOJUYECTBE JIEHUKOB B HEKOTOPBIX
JIEJHUKOBBIX parioHax Poccun. [1o ropu3oHTanm yka3zaHsl JIEIHUKOBBIE palOHBL, a 1O
BEPTUKAIA — KOJIUYECTBO JIEJHUKOB.
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1) B kakux AByX JeAHUKOBBIX paiioHax Poccun HacuuThiBaeTcss MeHee 240 1e THUKOB?

2) Onenure (HaiinuTe NpuOIMKEHHO), HA CKOJIBKO Oouiblie eqHuKoB Ha HoBoil 3emuie, uem
Ha xpebTe CyHTa XasTa.

15. TTaccaxkupckuii moe3a, IBUrasch cO CKOPOCThIO 48 KM/4, OTHOCTHIO MTPOE3KAET TYHHEIb
3a 60 cexyna. CKOIbKO METPOB COCTABIISAET JUIMHA 3TOr0 TyHHEs, €Cliv JUIMHA rnoe3aa 550
MeTpoB?

16. Tlepen mHauanom ¢hyTOOIBHOTO MaTya Cy/bsi OpOCAET MOHETKY, YTOOBI ONPEACTUTh, KaKas
13 KoMaH OyAeT mepBoi BiaaeTh MsiuoM. Komanaa 4 moipkHa ChITpaTh Ba MaT4a — C
KomaH10i B u ¢ komanaoit C. Halinute BeposITHOCTH TOTO, YTO B 00OMX MaTdax MepBOi
MSYOM OyJIeT BIaJACTh KOMaHIa A.

18
——— +3V3.

17. Haiinure 3HaUEHHE BBIPAKEHHS 3+ \/§

18. B npsamoyronsHoii Tpaneunu ABCD c ocHoBanusimu AD u BC auaronans AC sBiseTcs
ouccekTpucoit yria 4, pasaoro 45°. Haitnure nuHy nuaronanu BD, eciii MEHbIIIEe

10V2

OCHOBAHHE TPANEUN PABHO ‘3anumuTe penieHrue U OTBET.



JemoncTpanuonnas Bepcust OI'2—-2026 no marematuke 9 Kiacc

Puc. 1 Puc. 2

ABTOMOOMIJIBHOE KOJIECO MPEJCTABIISIET COO0N METATUTMUECKUN TUCK C YCTaHOBJIEHHOHN Ha
HEro pe3MHOBOM IMHOW. JlnamMeTp AKcKa COBMANAET C AMAMETPOM BHYTPEHHETO OTBEPCTHS B
IINHE.

Jlisi MapKHUpPOBKH aBTOMOOWJIBHBIX IIMH TPUMEHSETCS €IWHAs CUCTeMa O0003HAueHUI.
Hampumep, 195/65 RI15 (cm.pwuc. 1). IlepBoe umcio o3Ha4yaeT IMMPUHY IUHBI B (B
MWIIMMETpax pa3Mep B Ha pucyHke 2). Bropoe uncio — BbicoTa OOKOBUHBI HIMHBI H B
MpOLEHTaX OT IIMpUHBI MmWHBL. Hampumep, mumHa c¢ mapkupoBkoit 195/65 R15 umeer

mpuHy B = 195 MM 1 BBICOTY OOKOBHHBI H =195-0,65= 126,75 mm.

ByKBa R O3Ha4acT, 4TO MIMHA UMCCT paJuaJIbHYIO KOHCTPYKIMIO, TO €CTh HUTH KapKaca B
OOKOBHHE IIHHBI pacCIoJIOKEHbI BAOJIb PAANYyCOB KOJICCA. Takue MIUHBI MMPUMCHSAIOTCS Ha
BCEX JICTKOBEIX aBTOMOOHJIAX.

3a OykBoii R cnemyer aumamerp nucka d B awoiimax (B ogHoM awoiime 25,4 mm). Takum
oOpa3om, oOmui guameTp Kojeca DD MOXXHO HailTH, 3Has AMAMETP AMCKAa U BBICOTY
OOKOBHHBI.

3aBo/1 MPOU3BOMT JIETKOBBIC aBTOMOOWIIM OTIPEICICHHON MOJETH M YCTaHaBIMBACT Ha
HUX KoJieca ¢ muHamu 175/70 R12.

1. 3aBox nomyckaeT yCTaHOBKY IIUH € APYTUMHM MapKUpoBKamu. B Tabnuiie mokaszaHsl
pa3peleHHbIe pa3Mephl LINH.

LUmpuHa wuHbl  AnameTp aucka (AroiiMbl)
(Mm) 12 13 14

175/7 175/6
175 —
0 5



185/6

185 — —
0
195/6
195 — / —
0

[uHbI KaKo¥ HauOOJBIIEH HIMPHUHBI MOXKHO yCTaHABIUBATh HA aBTOMOOWIIb, €CIIH TUAMETP
nrcka paBeH 13 mroiiMmam? OTBET JaiTe B MUJLTUMETpax.

2. CKOJbKO MHUTUMETPOB COCTaBIISIET BHICOTa OOKOBUHBI IIMHBI, UMEIOLIEH MapKUPOBKY
165/65 R14?

3. Haiinmure quameTp Kojieca aBTOMOOMIISI, BBIXOAIIETO ¢ 3aBoaa. OTBET aiTe B
MI/IJIJII/IMeTan.

4. Ha ckompk0 MHJUTUMETPOB paguyc Kojieca ¢ muHou 185/60 R13 MenbIie, yem paanyc
Kousieca ¢ mmHoi 175/65 R13?

5. Ha ckonbKO MPOIEHTOB YBEIUYUTCS MPOOETr aBTOMOOWIIS PU OJJTHOM 000pOTE Koleca,
€CJIM 3aMEHUTD KoJieca, YCTAaHOBJIEHHBIE Ha 3aBOJIE, KojiecaMmu ¢ muHamu 175/65 R13?
Pe3ynbTar oKpyriuTe 10 AeCATHIX.

|
1 1
6. Haiinure 3HaueHue Beipaxkenust 30 ° 42

7. Kakomy U3 cieayronux Yicesl COOTBETCTBYET TOUKA, OTMEUEHHAasi Ha KOOPIUHATHON
IpsIMON?

* — >
0 o1 02 03 04 05 06 07 08 09..1. 7"

B omeeme yKascume Homep npasulibHoco sapuarmada.
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8. Haiizure 3nauenue Bppaxenns 2 + V3 2-V3

2 _
9. Pemmte ypaBHEeHHE 2x 3x+1= O'Ecnn ypaBHEHHE UMEET 0oJiee OTHOTO KOPHS, B

OTBET 3aMlHUIINTE MEHBIIINN U3 KOpHeﬁ.

10. CumMeTpuYHBINA UTPATBHBINA KyOUK OpocaroT 1Ba pasza. Haiinure BeposTHOCTh COOBITHS
«CyMMa BBINIaBIIMX OYKOB paBHa 3, 4 Uiu 5».

11. YcrtaHoBuTe COOTBETCTBHE MEXAY rpadukamu GpyHKIUN U GopMylIaMu, KOTOPbIE X
3aJ1a10T.

A) B) B)

' [ VA LAY AV

1)y:2x2+16x+29

5
=-x+6
2)y 3

3anuiuTe B OTBET I_II/I(ppBI, PacCIIOJIOKHUB UX B IOPAAKE, COOTBETCTBYIOIIICM 6y1(BaMZ



12. Kunernyeckas sHEprus Tejia MacCoi m KT, IBUTAIOIIETOCS] CO CKOPOCTHIO V M/C,

muv?
E=——-

BBIYHUCIISIETCS IO popMyIie 2 1 U3MepsieTCs B JHKOYIIsIX. I3BEeCTHO, 4TO aBTOMOOHIIh
Maccor 1200 xr o6nagaeT KuHeTH4YeCKo sHepruei 240 Teicsy jpkoyel. Haliaure ckopocTh
ATOTO aBTOMOOWUJISI B METPaX B CEKYH/Y.

13. PemieHue Kakoro U3 JaHHBIX HEPABEHCTB U300paKEHO HA PUCYHKE?

B omeeme yxaosxcume nomep npasunvroco eapuanma.

. —
0 7 x
1)x2 —Tx <0
249>
2)x >
2_7x>0
3)x X >
2_49<0
14.

lMpu npoBeaeHUN onbiTa BEWECTBO PaBHOMEPHO oxaaxaanu B TedeHme 10 MunyT. Mpn 3TOM

o
KaXkKAyro MUHYTY TEMMepaTypa BELLLeCTBA YMEHbLUIanach Ha 9 C'Haﬁp,me TemMneparypy BellecTtsa (B
rpagycax Lienbcus) yepes 6 MUHYT Noc/ie Havana NpoBeAEHUs OMbITa, €C/IN €70 Haya lbHasl

—6°C
TeMnepaTypa CocTaB/isNa .

) 3
sinB = =
7

B tpeyronsnuke ABC yron C pasen 90°, 'AB =21 -Haiinure AC.
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16. —

KacarenbHble B TOukax 4 U B K OKpY>KHOCTH ¢ HEeHTpoM O NepeCceKaroTcs o1 yrioM 72°.
Haiinure yron ABO. OTBeT naiiTe B rpajaycax.
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17. Juaronans paBHOOEPEHHOHN Tpaneuuu oopasyer ¢ ee

ocHOBaHueM yroi 45°. Halinute qyinHy BBICOTHI TpaIeLnu, €CJIU €€ OCHOBAHMSI paBHBI 2 U 5.

s
!

—~ U

18.

Ha xneruaroii 6ymare n3o0paxxeHsl 1Ba Kpyra. Bo ckoyibko pa3 miomaab 00bIIero Kpyra
OoJIbIIIe TJIOIMIAAN MEHBIIETO?

19. Kaxkue u3 crneayronmx yTBepKACHHUM SIBIASIOTCS UICTUHHBIMU BHICKA3bIBAHUSAMMU?

1) Yepes TouKy, HE JeXKAIIYIO Ha TAHHON TIPSIMOM, MOXHO IMPOBECTH MPAMYIO,
NapaJuIeIbHYI0 9TOU MPSIMOM.

2) Ecau nuaronanu MapajjiejiorpaMmma paBHbI, TO 3TOT IMapaAJUICIIOTPaMM SABJIACTCA pOM6OM.

3) PaccrosiHue oT TOYKH, JIeKaIIeld Ha OKPY>KHOCTH, JI0 IIEHTPa OKPYKHOCTH PAaBHO PaINyCy.

B otBere 3anumnTe HoMepa BEIOPAHHBIX YTBEPKACHUHN 0€3 MPoOeIoB, 3aAThIX U JPYTUX
JOTIOJTHUTENBHBIX CUMBOJIOB.

y—4

20. Pemmte cucteMy ypapaermii \ X Y — 10



21. Nwmerotes aBa cocynaa, conepxamiye 10 kr u 16 Kr pacTBopa KUCIOTHI pa3IudHON
KOHILIEHTpauuu. Ecinu ux cauTh BMecTe, TO MOIYYUTCS PacTBOp, coAepami 55% KuciaoThl.
Ecnu e cnuTh paBHbIE MacChl 3TUX PACTBOPOB, TO MOTYUYEHHBIN pacTBOp OYIET coAepk aTh
61% xucnotbl. CKOJIBKO KHJIOIPAMMOB KUCJIOTHI COJIEPKUTCS B IEPBOM pacTBope?

B (x2—|—3x)|x]
B x+3

22. Tloctpoiite rpaguk GyHKIUN U OIIpENEIuTe, IIPU KaKUX 3HAYCHUSX m
npsivast Y — Mue umeer ¢ rpadKOM HU OJHOMU OOLIEH TOYKH.

23. Otpesku AB u DC nexart Ha napajuleIbHbIX NPsAMBIX, a oTpe3ku AC u BD nepecekarorcs
B Touke M. Haiingure MC, ecim AB = 14, DC =42, AC=52.

24. Ha cpenneii nmunuu tpaneuu ABCD ¢ ocHoBanusiMmu AD u BC BbIOpaiiv IPOU3BOIBHYIO
Touky K. Jlokaxure, 4To cymma rioniaaei TpeyroibHukoB BKC u AKD paBHa MOJIOBUHE
IUIOLIA/IN TPAIeLuy.

25. B mapamnenorpamme ABCD npoBenena quarosans AC. Touka O sSBISETCS LEHTPOM
OKpPY’KHOCTH, BIIMCaHHOH B TpeyroibHuK ABC. PaccTosHus ot Touku O 0 TOUKH A 1
npsimbix AD n AC cOOTBETCTBEHHO paBHbI 5, 4 n 3. Haliaure monianps napauienorpamma
ABCD.
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