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HNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJAHUM M3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieuynBaeT 3ydyeHue JIpyrux AUCHUILUINH, KaK €CTeCTBEHHO-HAy4YHOT0, TaK U TYMaHUTapHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOIUMO I MPOJOHKEHHUsS 00pa30BaHUs U B MIOBCEJHEBHOW KU3HHU.
Pa3Butne y oOydaloImMXcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKACHUH M CYIIHOCTU
anreOpanyeckux aOCTpakiMii, crnocobe OTpaKeHUS MaTeMaTHYecKOW HayKOM SBJICHUH U
MPOIIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJACIHPOBAHMS B HAYyYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS M KauecTB
MBILUICHUS, HEOOXOAMMBIX Ul aJaNnTalid B COBpPeMEHHOM IudpoBoM oOmiectBe. M3yuenue
anredpel o0ecreynBaeT pa3BUTHE YMEHUS Ha0II0/1aTh, CPABHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOABI, (OPMYIHPOBaTh yTBepKAeHH. OCBOCHHE Kypca anreOpbl 00ecrieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOy4YaloIIMXCsi: OHM HUCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PACCYKICHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHHE M aHAJOTHIO.
OOyuenune anreOpe mpeArnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTEILHOW JEATEITHbHOCTH
oOydJaroIuxcsi, TMO3TOMY CaMOCTOATENbHOE pEIIeHHWe 3ajay SBJISeTCs  peajiu3anueit
JeSITeTbHOCTHOTO MPUHIIKIIA O0y4EHUS.

B crpykrype mnporpamMmMmbel ydeOHOro Kypca «Anredpa» [jsi OCHOBHOrO OOMIETro
0o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-MeTonuYeckue JIuHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckre BBIPAKCHUS», «YPABHEHUS W HEPABEHCTBa», «DyHKIHN.
Kaxmas u3 3THX comepikaTellbHO-METOMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUN TPEX JIeT
M3YyYeHHsI Kypca, B3aUMOJCHCTBYS C APYTMMU €ro JUHHUSIMH. B Xoae uzydenus yueOHOro Kypca
00y4arIuMCcs IPUXOAUTCS JOTHUYECKH PacCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca « Airedpay» BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJACHUIO OOYYarOIIMMHUCA OCHOB YHHMBEPCAJIBHOTO MaTeMaTH4ECKOIO
s3pika. CopeprkaTebHON B CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpay sBiaseTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHHM «YHciaa W BBYUCICHHS» CIY’)KAT OCHOBOM JUIS JabHEHIIETO
M3YyYEHUs] MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO Y OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHHUS,
(OpMHUPOBAHNIO YMEHUS IOJIb30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKHX
HaBbIKOB, HEOOXOJUMBIX JUIsl MTOBCEIHEBHOM XM3HU. Pa3BUTHE NMOHATHSA O 4YMCIE HAa YPOBHE
OCHOBHOT'O 00IIlero 00pa3oBaHMs CBSI3aHO C PALlMOHATIBHBIMH U MPPALMOHAIBHBIMU YHUCIIAMHU,
(hopMHpOBaHHUEM TPEICTABICHUH O NEHCTBUTENHFHOM YHCIE. 3aBEpIICHUE OCBOCHHUSI YMCIOBOM
JIMHUU OTHECEHO K CpelHEMY 00IeMy 00pa30BaHHUIO.

Conepxkanue JIByX aireOpaueckux JHMHUHM — «AsreOpanyecKkue BBIPAXKECHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOyyarouuxcs
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO /i pelIeHUs 3aJad MaTEeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBId ~ MaTepuan TIPYNIUpPYETCs BOKPYT  palMOHANBHBIX  BbIpaXeHHU.  AnredOpa
JEMOHCTPUPYET 3HAUCHHUE MATEeMAaTHUKH KakK SI3bIKa JJI MMOCTPOCHUS MAaTEMaTHUYECKUX MOJENEeH,
OTIMCaHMS MPOIECCOB M SBICHUH peabHOrO Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKkKe
NanbHeWIee pa3BUTHE AaTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIWMOTOo, B YAaCTHOCTH, MJIs
OCBOCHMA Kypca HH(MOPMATHKH, M OBJIQJICHUE HAaBBIKAMHM JCIyKTHBHBIX PpaCCYXICHUIL.



[IpeoOpa3oBanre CUMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHsI, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHAJIBHO-TpAUUECKOW  JIMHUM  HAIEICHO Ha  TOJy4YCHHE
00yJarommMHUCs 3HaHUH O PYHKIUSAX KaK BaKHEHIIIEH MaTeMaTUYeCKONH MOJEIH JJIsl OIHCAHUS
U HCCIIEJIOBaHUS Pa3HOOOpa3HBIX MPOILECCOB M SBJICHUN B mpupoae M obiectBe. M3yueHue
MaTepualia CHOCOOCTBYET PAa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIOJIB30BaTh pa3IHuHbIC
BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEJICTABICHUI O PO MAaTEMAaTUKU B Pa3BUTUU LIMBUIM3AINN
Y KYJBTYPBI.

CornacHo yueOHOMy miaHy B 7-9 kiaccax wu3y4aercs y4deOHBIH Kypc «Aunredpay,
KOTOPBII BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lelibl conaepkaHus: «Hucima W BBIYHCICHUSY,
«Anredpanveckue BEIPAKCHHS», « Y paBHEHHUSI U HEPABCHCTBAY, « DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacon: B 7 kinacce — 102 gaca (3
yaca B Hezenw), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9 kiacce — 102 gaca (3 ydaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia v BbIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE U JAECATUYHBIEC, MEPEX0J]] OT OAHOM (GopmMbl 3amucu Apolelt K
npyroi. IloHsiTue paMoHaIBbHOTO YHCIA, 3alKiCh, CPABHEHUE, YIIOPSAI0UYMBAHNE PALlMOHAJIBHBIX
gucesn. ApudmeTndeckue IeUCTBUsI C pallMOHAIBLHBIMH YuciiaMu. PemeHue 3ama4 U3 peabHOU
MIPAKTUKU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONperesicHHe, npeoOpa3oBaHue BBIPAKECHUH Ha
OCHOBE OTpefieNieHus], 3anuch Oonbiux yuceln. [IpoleHTsl, 3anuch MPOLUEHTOB B BHUJIE APOOH U
IpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIE 3aJlauM HA MPOLIEHTHI, PELICHUE 3a/a4 U3 peanbHOM
MIPaKTUKU.

[IpuMeHeHNEe MPU3HAKOB AEIMMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 00paTHasi IPOIOPLUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAKEHUSA C NEPEMEHHOW. JlomycTuMble 3HA4YEHUS
nepeMeHHbIX. [IpencTaBieHre 3aBHCHUMOCTH MEXIY BEIHYMHAMH B BHIE (HOPMYIIBL
Boruncnenus no ¢popmynam. [lpeobpazoBanne OyKBEHHBIX BbIpaXCHHH, TOKIECCTBEHHO PaBHbIC
BBIpa)KEHUS, TIPaBUIIa NMPeoOpa3oBaHKsl CyMM M MPOM3BEIEHUH, MpaBMiia PaCKpPhITUS CKOOOK U
MIPUBEICHUS NTOJOOHBIX CIIAaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10KA3aTEIEM.

OpnHowieHbl 1 MHOrowIieHbl. CteneHs MHorowieHa. CloXeHHe, BBIUUTAaHUE, YMHOKEHHE
MHOTo4JieHOB. DOpMyJbl COKpAIIEHHOTO YMHOKEHHUS: KBaJgpaT CyMMbI M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaApaToB. Pa3inoeHre MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHusI U HePaBEeHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUsI, IpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCUILHOCTD
YPaBHEHHH.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO0 KOPHEW JIMHEHHOTO YypaBHEHUS,
pellieHre JUHEHHbIX ypaBHEeHHU. CoOcCTaBlieHWE ypaBHEHMH IO YCJIOBHUIO 3ajauyd. PemieHue
TEKCTOBBIX 3aa4 C IOMOIIbIO YPaBHEHU.

JIuneiiHoe ypaBHEHHE C ABYMsI EPEMEHHBIMU U ero rpapuk. Cucrema JByX JMHEWHBIX
YpaBHEHMH € JBYMs IEpeMEHHBbIMHU. PellleHMe CUCTeM ypaBHEHHMH crocoOOM MOICTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3aad C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUN

Koopaunata Toukn Ha mnpsmoi. UucioBele NpOMEXYTKH. PaccTosHHMe MEXITy IBYMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpssimoyronpHas cuctema koopawHaT, ocu OX m Oy. AbGcumcca W opAMHATA TOYKH Ha
KoopAMHATHOM mockocT. [Ipumeps! rpadukoB, 3anaHHbIX (opmynamu. Urenue rpaduxos
peanpHbIX 3aBucuUMocTei. [lomsarue ¢ynkmum. [padpuk  Qynkouu. CpoiicTBa  QyHKIHIL.
Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk dynkuuu y = |X|. ['paduueckoe pereHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIACC

Yucaa v BLIYUCTIEHUS



KBanpatueiii kopenb u3 umcna. llonarue 00 wuppanuvoHanbHOM uwucie. JlecaTuyHbie
NpUOKEHUST UPPaMOHATBHBIX uncen. CBoiicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUW W BbIYMCIEHUSAM. JlelicTBUTENbHbBIE
yucna.

Crenens c 1esIbIM TIOKa3aTesieM U €€ cBoicTBa. CTaHIapTHas 3alUCh YHUCIIA.

Anrebpanyeckrie BeIpaXeHUIAJITedOpanyecKue BbIpaskeHus

KBanpaTHblii TpéxusieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckass apo06b. OcHOBHOE CBOMCTBO anreOpanyeckoid apobu. CroxeHwue,
BBIUUTAHUE, YMHOXKEHUE, JelIeHne anreOpanueckux IpoOei. PannoHanbHble BBIPAKCHHUS U UX
npeoOpazoBaHUe.

VYpaBHEeHUS 1 HEpaBEeHCTBAY paBHEHHMS U HEPABEHCTBA

KBanpatHoe ypaBHenue, (popmysna KopHel KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOASIIMXCA K JUHEHHBIM M KBaapaTHeIM. llpocreiimme apoOHO-
paloHaIbHbIE YPABHEHUS.

I'paduueckas mHTEepnpeTanvs ypaBHEHHH C JABYMsI MEPEMEHHBIMH U CHCTEM JMHEWHBIX
YPAaBHEHUN C JIBYMsI IEpEMEHHBIMU. lIpHMepbl pemeHus CHUCTeM HEIWHEHHBIX YPAaBHEHWM C
JIByMsI IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3aa4 aJIreOpanyeckKiuM CrocoOoMm.

HucnoBble HEpaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUnbHOCTH HepaBeHCTB. JIMHEHBbIE HepaBeHCTBA € OAHOM mepeMeHHOW. Cuctembl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNDYHKIUH

[Honsatue ¢pynkuuu. OGnacTh OnpenenIeHuss 1 MHOXKeCTBO 3HaueHUH QyHKmu. CrocoOb!
3a1aHus QyHKIHMH.

I'padux dynkmuu. Utenue cpoiicTB GyHkmuu mo e€ rpaduky. [lpumepst rpadukos
(GyHKIUH, OTpa)karoUX peabHbIEe MIPOLIECCHI.

@yHKIMH, ONHUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCHUMOCTH, MX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x]. I'padmyeckoe perieHre ypaBHEHHM U CUCTEM
ypaBHEHUH.

9 KJIACC

Yuciia 1 BBIYUCICHUA

ParnonanbHble ymcna, UppallMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE JeCATHYHBIE
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBHTEIBHBIC YHCIAa KaK OECKOHEYHBIE
JNecsTUUHble  apoOu. B3aumMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOW MPSAMOIA.

CpaBHeHuE IEHCTBUTENBHBIX YHCEN, apu(pMETHUecCKHe ACHCTBUSA C ACHCTBUTEIbHBIMU
YUCJIaMHU.

PazMepsl OOBEKTOB OKPYXAIOIIEro MHpa, MJIUTEIBHOCTh IPOLECCOB B OKPYIXKAIOIIEM
MHpE.

[Ipubnmx€HHOe 3HAUYEHHE BEJIMYMHBI, TOYHOCTh HpuOIkeHus. OKpyrJieHHe duces.
IIpuknka u OLIEHKA PEe3yJIbTATOB BHIYUCIICHU.

YpaBHeHNsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. Pelienre ypaBHeHUN, CBOAAIIMXCS K JIMHEHBIM.



KBagpatHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOASIIMXCA K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. I[Ipumepsl penieHuss ypaBHEHUN TpeTbEeld M 4YETBEPTOM CTEIICHEU
pa3oKeHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-pallMOHaNbHBIX  ypaBHeHM.  PemieHwe  TEKCTOBBIX  3ajad
anreOpanyeckKuM METOOM.

VYpaBHEeHUE C ABYMsI MEPEeMEHHBIMH U ero rpaduk. PemieHne cuctem IBYX JTMHEWHBIX
YpaBHEHUN € JByMs MEpEMEHHbIMU. PellleHune cucTeM ABYX ypaBHEHUH, OAHO W3 KOTOPBIX
JMHEHHOe, a Ipyroe — BTOpOH cTemneHu. I'paduueckas MHTEpHpeTalys CUCTEMbl YpaBHEHUH ¢
JIByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33714 aaredOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW TepeMeHHOH. PemieHue cuctem JTHMHENHBIX
HEpaBEHCTB ¢ OAHON mnepemeHHOH. KBangpatHble HepaBeHcTBa. I'paduueckas nHTEpHpeTanus
HEpaBEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH.

OyHKIMUDYHKITAA

KBanpatnunas ¢ynknus, e€ rpaduxk u cpoiictBa. [lapabosa, KOOpIWHATHI BEPIIWHBI
1apaboJibl, OCb CHMMETPUHU TTapadOJIbI.

Ipadukn pyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x|, u ux cBoiicTBa.

UYucnoBsle nocaeq0BaTeIbHOCTHYHCI0BbIE MOCIe10BATEIbHOCTH M IPOrPeccH

[loHsiTHE YMCIIOBOM MOCIEAOBATENIBHOCTU. 3aJaHUE MOCIIE0BATEIBHOCTH PEKYPPEHTHOMN
dhopmyroit u popMyI0if N-TO YIIeHA.

Apudmernueckass W reoMeTpuueckas — mporpeccud.  @Dopmynsl  N-TO  dJeHA
apu(MeTHYECKOM U reOMETPUIECKON MPOrpeccuii, CyMMBbI EPBBIX N YICHOB.

N3o06paxkenue 4ieHOB apupMETHUYECKOW W TeOMETPUYECKOW MPOTrpeccHil TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JINHEWHBIN U SKCITOHEHIMATIBHBIA poCT. CIIOXKHBIE TPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoOCTHBIE Ppe3yJbTAThl OCBOCHHS TIPOrpaMMbl Y4eOHOTO Kypca «Aunredpay
XapaKTepU3yIOTCs:

1) naTrpyuoTHyecKoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MAaTeMAaTHUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHICKMX MAaTeMAaTUKOB W POCCUHCKOMN
MaTeMaTHYeCKON IIKOJIbI, K UCTIOIb30BAHUIO 3TUX JOCTHXKEHUHN B PYrUX HayKaX U MPHUKIATHBIX
chepax;

2) rpaskaaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWMHA M pealu3allid ero TMpas,
NPEJCTAaBICHAEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYP,
SBJICHHM, TIPOIIEAYP TPa)kJIaHCKOTO oOIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHUU
HAyKH, 0OCO3HAHUEM Ba)KHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpya0BO€e BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEUICHUU NPAKTUYECKUX 3aJay MaTEeMaTU4YECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSKEHUU BCEH
KU3HU JJIs1 YCIIEITHON MpOo(deCCHOHAIBHON IeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYATbHOW TpPAaeKTOPUH OOpa30BaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K H3MOILMOHATBHOMY M JCTETHUYECKOMY BOCHPHUITHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHUI, pacCyKIeHUH, YMEHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA

OpHUEHTAIle B NEITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MNPHUPOAbI U OOILIeCTBa, MOHUMAHUEM
MaTeMaTHUYEeCKOW HayKdW KakK c(epbl YelIOBEUECKOW MAEsITeNbHOCTH, JTalloB €€ pa3BUTUS U
3HAQUMMOCTH JJIs1 pa3BUTHUS LIMBUIIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEeMaTHUKU U MAaTEMaTUYECKOU
KyJIbTYpOll KakK CpEICTBOM I[IO3HAHWS MHUpa, OBJAJEHHEM [MPOCTEUIINMH HaBBIKAMU
HCCIIeI0BATeNIbCKON AESITENbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHMEe  KYJbTYpPbl  310POBbS M
IMOIMOHAIBHOIO 0JIarONOJIyYnsi:

TOTOBHOCTBIO TMPUMEHSATH MaTeMaTHYeCKHe 3HAHUS B MHTEpecax CBOEro 3J0pOBbs,
BeJIEHUS 3JIOPOBOTO 00pa3a >KU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U
OTIbIXa, peryJsipHas (QU3NYecKas AaKTHBHOCTh), COPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JI0OTHYEeCKOe BOCIIUTAHUE:

OpUEHTAIIMEW Ha TMPUMEHEHHE MAaTEMaTWYECKMX 3HAHWM JJIsI peIIeHUs 3ajad B 00JacTH
COXPAHHOCTH OKpY>Kalolleil cpeiabl, IUIAHUPOBAHUSI IOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPY’KAIOIIEH Cpe/ibl, 0CO3HAHUEM IJI00aTBHOTO XapaKTepa SKOJIOTHYECKHUX
po0JieM U MyTel UX pelieHus;



8) ajanTanmus K U3MEHSIOUMCS YCJIOBHSIM COUAIBbHOM ¥ MPUPOJTHOM Cpe/bl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSX HEONPEIEIEHHOCTH, NOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y IPYrHX
Jro/ied, MpuodpeTaTb B COBMECTHON AESTEIbHOCTH HOBBIE 3HAHMUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA IPYTHX;

HEOOXOAMMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAHHMA, B TOM 4YHCie (HOpPMYyITUPOBATh UICH,
MIOHATUS, TUNOTE3bl 00 00BEKTaxX U SBJICHHUAX, B TOM YMCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMlO, BOCIHPUHHMATh CTPECCOBYIO
CUTYallMI0O KaK BbI30B, TpeOyrOIIUMH KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMBbIE PpEIICHUS U
JeicTBuUs, GOPMYIHPOBAThH U OLIEHUBATh PUCKH U TIOCIEICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBrble JJornueckue neicTBHA:

® BBIIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
HOHATHH, OTHOIICHUH MEXTy HMOHATHAMH, (OPMYJIHPOBATH ONPEICICHHUS IOHITHH,
yCTaHABJIMBATh CYIECTBEHHBIM MPU3HAK KJIACCU(UKAIIMHM, OCHOBAHUS AJIsi 00001eH s
Y CpaBHEHHMS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

e BOCIPUHMMATh, (HOPMYITUPOBATh U NMPEOOPA30BBIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

® BBIIBIISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPKACHUAX, MpeiaraTb KPUTCPUU ISl BBISABICHHUS
3aKOHOMEPHOCTEH U POTHBOPEUHH;

® JeNaTh BHIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W MHIYKTHBHBIX
YMO3aK/TIOYeHUH, yMO3aKIIOYEHUH 10 aHAJIOTUH;

e pa3duparh JIOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKICHHWHA (TMpsMBIE ©  OT
IPOTUBHOTO), IPOBOJUTH  CAMOCTOSITENIGHO ~ HECJIOXKHBIE  JOKa3aTelbCTBa
MaTeMaTH4eCKUX (aKTOB, BBICTPAWBaTh APTYMEHTAIUIO, NPUBOJAUTH TNPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh croco0 pemieHus y4eOHOW 3amadd (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
penieHus, BEIOMpaTh HanOoIee MOAXOAAIINN ¢ y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ncciaenoBaTebcKue 1eiicTBUS:

® UCHOJb30BaTh  BONPOCHI  KAaK  HCCIIEJOBATENbCKUH  MHCTPYMEHT  IIO3HAHHUSA,
¢dbopmynHupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEIFHO YCTaHaBIMBATh MCKOMOE U JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

® TIPOBOAUTH IO CAMOCTOSTENHFHO COCTaBICHHOMY IUIAaHYy HECJIOXHBIH SKCHEPHUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE [0 YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

® CaMOCTOATENbHO (OpMyIUpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOCHHS, UCCIIECAOBAHMS, OICHUBATH JOCTOBEPHOCTH MOJTYYCHHBIX
pE3yIIbTaTOB, BEIBOJIOB U 0000IICHUIT;



MMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHUC ITPOUECCCA, 4 TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
0 €TI0 pa3BUTUHN B HOBBIX YCIIOBHAX.

PabGora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMALMU, JaHHBIX, HEOOXOIUMBIX
JUISL PEeLICHMs 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MUHPOPMALUIO
Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHUS;

BBIOMpATH (POpMY MpeCTaBIeHUS] HHPOPMAIUHN ¥ HIUTFOCTPUPOBATH PEIIaeMble 3a/1aun
CcXeMaMH, AuarpaMMaMu, HHOU rpadukoil ¥ MX KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTh MHOOPMAIIUH IO KPUTEPHUSIM, MPEATIOKECHHBIM yUUTEIEM WU
c(hopMyITHpPOBaHHBIM CAMOCTOSITENBHO.

KomMyHHKaTHBHBbIe YHUBepcaJlbHbIe Y4eOHbIe IelCTBUSA:

BOCIIPUHUMATh U (DOPMYITHPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSIMHU H LIETISAMU
OOIIeHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
MIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY pelIeHMs 337aul, KOMMEHTUPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYX/I€HH 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOW TeMbI, IPOOIEMBI,
pelaeMoil  3ajauM, BBICKA3bIBaTh UJACH, HAIlEJICHHbIE Ha TMOHCK pEeIIeHHs,
CONOCTABJIATh CBOU CYXKIEHUS C CYXKACHMSIMH JPYyrUX YYacTHHUKOB JHUAJOra,
0oOHapy>KUBaTh pa3jlyune U CXOJICTBO MO3UIIMMA, B KOPpEeKTHOH popme hopMyInpoBaTh
pa3HOTIacHsi, CBOU BO3PAKEHUS;

MPEJICTABIIATh Pe3yJIbTaThl pEUICHHs 3a7aul, SKCIIEPUMEHTA, UCCIIEJOBAHMS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHHUS C y4€TOM 3ajay Mpe3eHTAluH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M WCIOJB30BATh NMPEHMYIIECTBA KOMAHIHOW M WHIMBUAYAIbHON pabOTHI
IIPY PEIICHNN YUYEOHBIX MaTEMaTUUYECKUX 3a/1a4;

IIPUHUMATH LI€Jb COBMECTHON EATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacmpenensiTh BUABI pabOT, IOTOBapUBATBHCA, OOCYXIATh INPOLECC U
pe3yabTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (0OCYXKIAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMbI M JPYTUE), BBHIMOIHATH CBOIO YacTh pabOThl U KOOPAUHHPOBATH
CBOM JIEHCTBUSA C APYTMMH YJIE€HAMHU KOMAaH]Ibl, OLICHMBATh Kau€CTBO CBOErO BKJIaJa B
o011 MPOYKT MO KpUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerysiTuBHbIC YHUBEpCaJbHbIC y4eOHbIC 1eiICTBHA
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATh IUIaH, aNrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BbIOMpaTh CIOCOO pemieHus C Y4E€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIEHUH ¢ Yy4ETOM
HOBOI HH(pOpMAIHH.

CﬁMOKOHTpOJ’Ib, 3MOLMOHAJILHBLIA HHTEJLJIEKT:

BJIQJIETh CIIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS TpoIlecca W pe3ysbTaTta pPereHus
MaTeMaTUIECCKOM 3a1a4u;
MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OIIMOOK,
BBISBJICHHBIX TPYIHOCTEN;



® OLICHMBATb COOTBETCTBUE Pe3yibTaTa IEATECIbHOCTH IIOCTABJICHHOM LIEJIA U YCIOBUSAM,
OOBSICHATh TPUYUHBI JOCTWKCHUS WM HEIOCTH)KCHHUS IENM, HAaXOOUTh OIINOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonumy oOydenus B 7 kJacce OOyyaroUUiicss MOJYYUT CIEAYIOIIME MpeIMETHBIE
pe3yNIbTaThIL:

Yucia v BbIYMCICHHA

BbimonHATe, coyeras yCTHble M NHUCBMEHHbIE NPUEMBI, apu(METHUECKUe IEeHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHWs] YHUCIOBBIX BBIPAKEHHH, MPUMEHSTH DPa3HOOOpa3HBIE CIOCOOBI U
NpUEMBI BBIYMCIICHUS] 3HAUEHUH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoautp OT 0HOM (HOPMBI 3aMKUCH YKCed K IPYrou (mpeoOpa3oBbIBaTh AECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTHM B OECKOHEUHYIO
JECATHYHYTO IpO0B).

CpaBHUBATh M yHIOPSAJOYMBATH PALIMOHAIBHBIC YUCIIA.

OxpyrisTh uucna.

BbINOMHATE NPUKUAKY M OLIEHKY pe3yibTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHHUH YUCIIOBBIX
BBIPAKCHUN. BBINIOIHATB NEHCTBUSA CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JENUMOCTH, Pa3I0KEHUE HA MHOKUTENH HATypaIbHBIX YUCEIL.

PemaTth npakTHKO-OPUEHTUPOBAHHBIE 3aJlayM, CBS3aHHbIE C OTHOLIEHHEM BEJIWYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLECHTAMH, MHTEPIIPETUPOBATH PE3YNIbTAThl PELICHUS 3a1a4
¢ y4€TOM OTpaHUYECHHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIpaKeHUsI

Hcnonp3oBathk anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUSI yUeOHOIr0 Marepuana.

Haxonute 3HaueHust OyKBEHHBIX BBIPa)KEHUI NTPU 33JaHHBIX 3HAYECHUSAX IEPEMEHHBIX.

BrimonHATe npeoOpa3oBaHus 1IEJI0r0 BhIPaKEHUsI B MHOTOWIEH IMPUBEACHUEM IOI00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOYIEHA HAa MHOIOYIEH M MHOIOYJICHAa Ha MHOTOYJICH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBISITh Pa3IoKEHUE MHOTOWIEHOB HA MHOXXUTEIM C MOMOIIbIO BBIHECEHMS 3a
CKOOKM OOLIero MHOMKHUTENS, TPYNIHUPOBKH ClaraeMblX, IpUMEHEHHUs (HOPMyYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHUs MHOTOWIEHOB Ul pPELICHMs pa3iMuyHbIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHON NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEH C HATYPaJbHBIMH MOKA3aTEISIMU IS TPeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUS C OAHOW IEPEMEHHOM, NPUMEHsS MpaBWIa MEepexoja OT
HCXOJHOTO YpaBHEHHA K pPaBHOCHIBHOMY eMy. lIpoBepATs, fBISETCS JIM YUCIO KOPHEM
YpaBHEHHS.

[IpumensTh rpaduyeckrie METOABI IPH PEILICHUH JTMHEHHBIX YPABHEHUNA U UX CUCTEM.



[TonOupath mpuUMepsbI nap Yncen, IBISIOMIUXCS PEIIeHHEeM JUHEHHOr0 ypaBHEHUS C IByMs
IIEPEMEHHBIMU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JIByMs
MIEPEMEHHBIMHU, MOJIb3YSICh IPAPUKOM, IPUBOIUTH PUMEPHI PELICHUS YPaBHEHHUSI.

Pematp cucTeMbl [ByX JIMHEHHBIX YpPaBHEHUH C JBYMs INEPEMEHHBIMH, B TOM YHCIIE
rpaduyecky.

CocraBiATh M pelaTh JUHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO
YCIIOBHIO 3a/1ayd, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/laud IIOJIyYCHHBIN
pe3yabTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alHMCBhIBATH YHCIOBbIE NPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtmeuaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduxu muHeHHBIX QyHKIMA. CTpouTs rpaduk QyHKIHUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMNA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOpPOCTb, BpEMsl, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTh, BpPEMS,
00bEM paboTHI.

Haxonuts 3HaueHne QyHKIMH O 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduyeckuil cnocod mpeacTaBiIeHUs W aHaluW3a WHGOpPMAlLMU, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaPUKOB peaIbHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xonumy oOyuenus B 8 kiiacce oOyyaroluiicss NOJYYUT CIEIYIOIIME IPEAMETHBIE
pe3yJbTaThI:

Yucia 1 BbIYUCICHUSA

Hcnonp30BaTh HavaJIbHBIE IPEJICTABICHUS O MHOYKECTBE JACHCTBUTENBHBIX YUCET IS
CpaBHEHHMsI, OKPYIJICHHS M BBIYHMCIEHUH, W300pa)kaTh EHUCTBUTENbHBIE YHUCIAa TOYKAMH Ha
KOOPAMHATHOU IIPSIMOM.

[IpumensaTs mnoHATHE apuU(METUYECKOTO KBaJpPaTHOIO KOPHS, HAXOJIWUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS IPU HEOOXOIMMOCTH KaJbKYJISTOP, BBIMOIHITH MPE0oOpa30BaHus BHIPAKEHUH,
coaep KalIuxX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX U MalbIX YHMCEN C MOMOIIBIO AECCATUYHBIX NIpoOed U
creneHei uucina 10.

Aare0panyeckune BbIpaKeHUs

[IpuMeHSTh MOHSATHE CTENEHW C LEeJbIM T0Ka3aTesleM, BBINMONHITH MpPeoOpa3oBaHuUs
BBIPAXKECHUM, COAEPIKALLUX CTEIICHU C LIEJIBIM IIOKA3aTEIIEM.

BbINONMHATE TOXIIECTBEHHBIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE
MpaBWJI ACHCTBHUI HaJl MHOTOYWICHAMHU U alreOpandecKuMH IpOoOsiMHU.

PacknansiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[IpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUW [ pEHICHHS pPa3IMYHBIX 3a1ad U3
MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 pEabHON MPAKTHUKH.

YpaBHeHHsI U HEPABEHCTBA

Pemate nuHelHbIe, KBapaTHbIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOIAIINECS K
HUM, CUCTEMBI JIBYX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh IpocTENIINE UCCAENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MpUMEHEeHHeM TpaduuecKuxX TMpeAcTaBleHuil (ycTaHaBIMBaTh, MMEET JIM YPAaBHEHHE WIH
CUCTEMA YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).



[lepexoauths OT ciIOBECHOW (GOPMYIMPOBKM 3a7aud K e€ anreOpauyeckod MoAenu ¢
IIOMOLIbI0 COCTAaBJIIEHHUS YpPaBHEHMsI WJIM CHCTEMbl YpaBHEHUH, HWHTEPIPETUPOBaThL B
COOTBETCTBUM C KOHTEKCTOM 3a/1auy TIOJYyYEHHbIN pe3yJIbTart.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpeMEHHOH M HMX CHUCTEeMBbl, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALIUIO
MHO>KECTBa PEILICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

[lonumaTh ¥  WCHONB30BaTh  (DYHKIMOHANbHBIE TOHATUS M SI3BIK  (TEPMUHBI,
CUMBOJINYECKHE OO003HAUEHMS), ONpEAEATh 3HAaueHHE (QYHKIMHM IO 3HAYCHHUIO apryMEeHTa,
OIpeNieNATh CBOMCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduKku dJIeMEHTAPHBIX (PYHKINH BHA:

y = k/x,y = %2,y = x3,y = [X|, y = VX, omuchIBaTb CBOICTBA YHCIOBOI (YHKIHH IO 68
rpaguxy.

K koHiy oOyueHuss B 9 kiacce oOydaromuiicss MOJyYUT CIEAYIOIIME NpPEAMETHbIE
pe3yNbTaTh:

Yuciia v BbIYMCICHUSA

CpaBHMBATh U yNOPSAI0YUBATh PALIMOHATIBHBIC U UPPALIMOHAIBHBIC YUCIIA.

Brimonsate apupmMeTHuecKkue ASUCTBUS C pallMOHAIBHBIMU YHCJIAMHU, COYETasl YCTHBIC U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUUCIICHHS C UPPALMOHATBHBIMH YHCIIAMHU.

HaxoauTp 3HaueHMs cTeneHel ¢ LeNbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUN.

OxpyrisiTh JEeWCTBUTENbHBIE YKCIIA, BBIMNOJIHATH MNPUKHUIKY pe3ysbTaTa BbIUMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUI.

YpaBHeHusI 1 HePaBeHCTBA

Pemate nuHeWHBlE M KBaJpaTHbIE YypaBHEHMS, YPABHEHUS, CBOJAIIMECS K HHM,
npocTeime ApoOHO-palliOHAIbHbBIE YPaBHEHHUS.

Pemath cuctembl IByX JMHEMHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX O/IHO YPaBHEHHE HE SIBJISAETCS IMHEHHBIM.

Pemrate TekcToBhle 3amauM  aireOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh NpocCTEiie UcCae10BaHUs YpaBHEHUI U CHCTEM ypaBHEHUI, B TOM 4HCIe ¢
NpUMEHEHHEeM TrpadUUYecKux NpeACTaBICHUH (YCTaHAaBIUBATh, WMEET JIM YypaBHEHUE WU
cUCTEeMa YPaBHEHUI peleHus, €Clii UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHelHbIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA, M300pa)kaTh peIICHHE
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIUChIBaTh PEIIEHNE C TTOMOIIBIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIUE
KBaJI[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHHUE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUHU PA3IMYHBIX 3a/1a4.

DyHKUUH

PacrioznaBath GyHKIIMN U3y4eHHBIX BUI0B. [loka3pIBaTh cXxeMaTHUYECKH PACcIOOKEHUE Ha

KOOPIUHATHOH IJIOCKOCTH rpadukoB GyHKImA Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X,y = |X|, B 3aBHCHMOCTH OT 3HaYeHHi1 KOI(PDUINEHTOB, ONMUCHBATE CBOMACTBA

(bYyHKIMHA.



Crpouth M M300pakaTh CXEMaTUYECKU Ipa(UKU KBaJpaTUUHBIX (DYHKIMHA, ONMCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMN MO UX TpaduKam.

Pacno3naBate  kBampatnuHylo (QyHKIMIO 1o ¢dopmyie, TPUBOIUTH HPUMEPHI
KBaJIpaTUYHBIX QYHKLUH U3 peabHON KU3HU, PU3UKHU, FEOMETPUH.

YucJi0BbIe MOCIAEA0BATEIbHOCTH H POrPeccUuu

PacriozHaBaTh apu(pMETHUECKYI0 U T€OMETPHUUECKYIO0 MPOTPECCUM MPU pa3HBIX crocodax
3aJlaHMsL.

BBHIMONHATE BBIYMCICHHUSA C MCIIONB30BaHMEM (GOpPMYJI N-TO WieHa apu(pMeTH4ecKodl u
r€OMETPHYECKON NMPOTPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl OCIE10BATEILHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.

Pematp 3amaun, CBsI3aHHBIE C YMCIIOBBIMM IIOCJIEI0BAaTEIbHOCTSIMU, B TOM YUCIE 3a7auu
W3 pealbHOM KM3HU (C UCTIOIb30BaHUEM KAIIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/e/ioB U TeM (uu¢posbie)
Ne n/m Konrpoiabnbie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
1 Yucaa u BeIUMCIeHUS. PalimoHanbHbIE o5 1 bub6moreka [IOK
qrcna https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BIpaKEHUS 27 1 https://m.eds0o.ru/7§415b90
bu6moreka [JOK
3 ¥ paBHeIisl H HEPaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATY! i rpagHicit. DyHiiuti https://m.eds00.ru/7f415b90
bu6moreka [IOK
> HosToperne 1 0bobmenne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



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

8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (undposbie)
Ne i/mt Kontpoabubie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcsbl
1 UYwucna u Beruncienus. KBagpaTHbie KOpHU 15 bubmmorexa LIOK
P RBAAP P https://m.edsoo.ru/7f417af8
2 Yucna u Beraucienus. CTEIeHb ¢ HEIbIM 7 bu6nunorexa [IOK
mokaszaTesicM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPaXKEHUSI. 5 1 bubnuotexa [JOK
KBanpatHblii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaXKEHHUS. 15 1 bubmuoreka [IOK
AnreGpanyeckas po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBanpatHbie bubnuorexa [JOK
5 15 1
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCcTBa. CUCTEMBbI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
7 .H 12 1
YpaBHenus u HepaBeHcTBa. HepaBeHncTBa httos://m.edsoo.ru/7f417af8
bubnunorexa [IOK
8 O .0 )
YHICHHH. TCHOBHBIC HOMATI https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o Pyricunn. Hucrosbie PyHiumH o https://m.edsoo.ru/7f417af8
bub6nuorexa [IOK
1 IT 2
0 OBTOpCHHe  0bobueHie 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOI'PAMME



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

9 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposrbie)
Ne ni/m Koutpoabubie | IIpakTnyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTeJbHbIE
padoTbI padoThI
pecypcsl
1 Uucna v BeruncieHus. JleicTBUTENbHBIE 9 bubmuorexa [JOK
qycia https://m.edso0.ru/7f419d08
YpaBHEHMs U HEPABEHCTBA. Y PABHEHUS C bubnmoreka [IOK
2 y Ny 14 1
OJTHOM TIEPEMEHHOIA https://m.edso0.ru/7f419d08
3 VYpaBHeHUs 1 HepaBeHCTBa. CHCTEMBI 14 1 bubanorexa [HJOK
ypaBHCHUIA https://m.edso0.ru/7f419d08
bu6nuoreka [JOK
4 VYpaBHeHus U HepaBeHCTBA. HepaBeHncTBa 16 1 httos://m.eds00.ru/7f419d08
bu6mmorexa [IOK
5 o 16 1
YHIEHHH https://m.edso0.ru/7f419d08
6 q 15 1 bubmuorexa [JOK
HCJIOBBIE NTOCJIEI0BATEIbHOCTH httos://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6mmorexa [IOK
3HaHHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
No KoanuecTBo yacos JJIeKTPOHHBbIE LU (PPOBHIE
n/-r[ Tema ypoka Beero KonTpoabHubie IIpakT4yeckue i[:;:el{l/lﬂ o0pa3oBaTe/bHbIC
padoTsI padoTsbI pecypcbl
1 [lonsTHE panOHaIBLHOIO YKCIIA 1
5 Apudmernueckue AeUCTBHS C 1
panoHaIbHBIMU YHCIIAMU
3 ApudmMernueckue I1eHUCTBUS C 1
panoHaIbHBIMU YHCIIAMU
4 Apudmernueckue 1eHCTBUA C 1
panoHaIbHBIMU YHCIIAMU
5 ApudmeTnueckne IeHCTBUS C 1
panoHaIbHBIMU YHCTIAMU
6 ApudmeTnueckue 1eHCTBUS C 1
paoHaIbHBIMU YHCTIAMU
7 CpaBHeHue, ynopsiiounBaHue 1
palMOHAIbHBIX YHCE
3 CpaBHeHue, ynops0uuBaHue 1
palOHAIbHBIX YUCEI
9 CpaBHeHue, ynopsijouuBaHue 1
palMOHAaIbHBIX YHCET
10 Crenenb ¢ HaTypaJIbHBIM 1 bubnuotexa [JOK
HoKa3aresieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalbHBIM 1 bu6mmoreka [JOK

IIoKa3aTecjcM

https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

Crenens ¢ HaTypaJIbHBIM

but6mmorexa [IOK

12 HOKa3aTeseM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypalbHBIM bu6mmoreka [JOK
oKasareyieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYpaJbHBIM
MoKa3aTesiemM
Perrenne ocHOBHBIX 3a/1a4 Ha
15 JpOOH, TIPOLICHTHI U3 PeaTbHOM
MIPAKTUKU
Pemnrenie ocCHOBHBIX 3a7a4 Ha
16 JpoOH, TIPOLIEHTHI U3 PEaTbHOMN
MIPAKTUKU
Pemrenyie oCHOBHBIX 3a7a4 Ha
17 IpoOH, MPOLIEHTHI U3 peabHOMN
MIPAKTUKH
Pemrenne ocHOBHBIX 3a/1a4 Ha
18 JpOOH, IPOLICHTHI U3 PeaTbHOM
MTPAKTUKH
19 [Ipu3Haky AENMMOCTH, Pa3I0KECHUS
Ha MHOXHUTEJIM HATYPaJIbHBIX YHUCEI
20 [Ipu3Haku AETUMOCTH, PA3IOKEHHS
Ha MHOKUTEJIM HaTypaJbHbIX YHCEI
21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIIHOHATBHOCTH
29 Peanbuebie 3aBucumoctu. Ilpsamas u
oOpaTHasi MPONOPLHOHATBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsamas u

oOpaTHasi MPOMOPIHOHATBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsmas u

24
oOpaTHasi MPOTMOPIIHOHATBHOCTH
o5 KonTponbhas pabora o Teme
"PannonanpHele yncia"
26 BykBeHHbIE BhIpaX)eHUs Bubnmorexa LIOK
https://m.edsoo.ru/7f41feec
27 dopMmybl
28 DopmyTbl
29 [Tepemennsie. [JomycTumbie
3HAYCHHS TICPEMECHHBIX
[IpeobpazoBanue OyKBEHHBIX
30 Bbrl)pa)KI::HI/Iﬁ paCKpZITI/Ie CKOOOK 1 bubnmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MpHUBEICHNE MOI0OHBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
31 BLI:pamI;HHﬁ paCKpZITI/Ie CKOOOK 1 bubmmorexa LOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHHE TTOIOOHBIX CIaraeMbIX
[Ipeo6pazoBanre OYKBEHHBIX
32 BBIPKCHHH, PACKPBITHE CKOOOK U
MPUBEICHUE MTOA00HBIX CIaraeéMbIX
[IpeoOpa3oBanre OYKBEHHBIX
33 BBIpA)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE MTOI0OHBIX CIaraeMbIX
34 CBoiiCcTBa CTENEHH C HATYPAIbHBIM bubnuotexa [JOK
HoKa3aTesIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa cTeNeHU C HATYpaJIbHBIM bu6mmoreka [JOK
IoKasarejeM https://m.edsoo.ru/7f42154e
36 CBoICTBA CTENEHH C HATYPAIbHBIM bubnuorexa [JOK

IIOKa3aTeJIEM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

but6mmorexa [IOK

37 Muorouiettb: https://m.edsoo.ru/7f42276e

38 MHOTO4JICHBI brbmmorexa LIOK
https://m.edsoo.ru/7f422930

39 Crnoxenue, BEIUNTAHHUE, but6mmoreka [IOK
YMHOKEHHUE MHOTOYICHOB https://m.edsoo.ru/7f422af2

40 Cnokenue, BEIYMTAHUE, but6mmoreka [IOK
YMHOYEHHE MHOTOYICHOB https://m.edsoo.ru/7f422cc8

41 Crnoxenue, BEIUNTAHHUE, but6mmoreka [IOK
YMHOKCHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 Cnoskenue, BEIYMTAHUE, bu6mmoreka [IOK
YMHO)KEHUE MHOTOUICHOB https://m.edso0.ru/7f423182

43 ®opMyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f42432a

44 @opMyJIbl COKPAILIEHHOTO bu6mmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f42464a

45 dopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f424c12

46 @opMyIIbl COKpALIEHHOTO bubnuorexa LIOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2

47 ®opMyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f4251d0

48 Paznoxxenne MHOTOYJICHOB Ha bub6moreka [JOK
MHOKUTEH https://m.edsoo.ru/7f423312

49 Pasnoxxenne MHOro4€HOB Ha but6mmoreka [IOK
MHOKUTEITH https://m.edsoo.ru/7f4237fe

50 Paznoxxenne MHOTOYJICHOB Ha bub6moreka [JOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de



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
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

PaznoxeHne MHOTOYJIEHOB Ha

51
MHOXHUTEJIN
59 KonTponbhas pabora o Teme
"AnreOpanyecKkue BeIpaKeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJILHOCTH YPaBHEHUI
JIuneliHoe ypaBHEHHE C OTHOU
54 MIEPEMEHHOM, PeIIeHNEe TUHEHHBIX
YpaBHEHUI
JIuHeiiHOE ypaBHEHHE C OJHOMU
55 nepeMeHHo}I;Ip pelieHne JHfHeﬁHHX bubamoreta LIOK
o https://m.edsoo.ru/7f420482
ypaBHEHHIA
JIuHeitHOE ypaBHEHHE C OJHOU
56 MEpEeMEHHOH, pelIeHNe JTHHEHHBIX
YpaBHEHUN
57 Perrenuie 3a1a4 ¢ IOMOIIBIO but6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ MOMOIIIBIO bu6mnoreka LIOK
ypaBHCHHI https://m.edsoo.ru/7f420806
59 Perrenuie 3a1a4 ¢ MOMOIIBIO but6mmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
50 Pemenue 3aga4 ¢ momomipio but6mmorexa [IOK
ypaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHHE C IBYMs bubnuorexa LIOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOE ypaBHEHHE C IBYMS bubnuorexa [JOK

NIEpPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
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

Cucrema 1ByX JTMHEHHBIX

but6mmorexa [IOK

63 YPaBHEHUII C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cuctema ,IiByx JIMHEUHBIX
YPaBHEHMH C IByMsl IEPEMEHHBIMU
65 CucreMa IByX JTUHEWUHBIX
YpaBHEHHH € IBYMS IEPEMEHHBIMU
66 Cuctema ABYX JTMHEHHBIX
YPaBHEHMH C IByMsl IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHA bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUIA bubamorewa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHUI bubamoreta LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHHUIMA
7 KonTponbhas pabora o teme bubnuorexa LIOK
"JIuneiHble ypaBHEHHS" https://m.edsoo.ru/7f421044
73 KoopaunaTa TOukH Ha psMoi Bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
74 HucnoBble IPOMEKYTKH bubamoreta LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccTosinue Mexmy IByMst TOUKaMu
KOOPAMHATHOU MPSMOM
77 PaccTosinue Mexny 1ByMs TOUKaMHU

KOOPJMHATHOM MPSIMOM



https://m.edsoo.ru/7f42836c
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

78 [IpsimoyromnbHas cucrema bu6nuoreka [JOK
KOOPJMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucreMa bubmuoreka [IOK
KOOPAMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpadukoB, 3a7aHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3aaHHBIX bubmuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaguKoB, 3aJaHHBIX
dbopmynamu
83 Urenue rpaukoB peantbHbIX bubmuoreka LIOK
3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa(bI:IKOB peabHbIX
3aBUCUMOCTEN
bu6moreka [IOK
8 Homsrrie Gyt https://m.edsoo.ru/7f41ef06
86 I'padux pynkunu
87 CaoiicTBa pyHKUIUI bubamoreta LIOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa GyHKINI Bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
89 Juniefitias gymxus https://m.edscIJlo.ruNf427282
. bubnmoreka [JOK
%0 Jlutieiitias Gy https://m.edsi.ru/7f427412
o1 [TocTpoenue rpaduka TMHEHHON bubnuorexa [JOK

byHKIIN

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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

92

[TocTpoenue rpaduka TUHEHHON
byHKIII

93

I'padux pynkumn y =[x|

94

I'paduk pyskmm y =[X|

95

KontponpsHas paboTa o reme
"KoopauHaTe! 1 rpadukm.
Oynkuuun" / Beepoccuiickas
poBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

Htorosast KOHTpOJIbHAsA paboTa /
Bcepoccuiickast mpoBepouHast
pabota

but6mmorexa [IOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJ0B Kypca 7 Kiacca,
00001116 H1E 3HAHUNA

98

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Knacca,
00001IeHNE 3HAHMIA

bu6moreka [IOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOIOB Kypca 7 Kiacca,
00001IeHne 3HaHUN

bu6mnoreka LIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHITUHN U
METOIOB Kypca 7 Kjacca,
000011IeH1E 3HAHUNA

101

[ToBTOpEHKME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca,
00001IeHNE 3HAHUIA

but6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHKE OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kiacca,

but6mmoreka [IOK
https://m.edso0.ru/7f42a900



https://m.edsoo.ru/7f41f50a
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

00001116 H1E 3HAHUHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




8 KUIACC

KoaundyecTBo yacoB

DJIeKTpOoHHbIe UG poBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnbie | IIpakTuueckne i[:;:eﬂﬂﬂ 00paszoBaTe/IbHbIE
padoTsI padoTsbI pecypcbl
1 KBanpaTHblil KOpEHb U3 YHUCIIa 1 bubmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 nppanoHaIEHOM 1 bubnuorexa LIOK
qucine https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHble MPUOTUKEHUS 1
HPPAIMOHATIBHBIX YUCET
4 JlecsaTruunbie MPUOTMKESHUS 1
UppaLMOHATIBHBIX YHCET
5 JleficTBUTEBHBIC YKCTIA 1
6 CpaBHEHHE IEUCTBUTEIBHBIX 1
qucel
7 CpaBHEHHE 1€MCTBUTEIIBHBIX 1
qucel
8 ApudmMernuecKkuit KBapaTHBII 1
KOpEHb
9 YpaBHeHHe BHIa X* = a 1
10 CoiicTBa apumeTnyeckux 1 bu6mmoreka [JOK
KBaJPAaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
12 ITpeoOpazoBaHne YNUCIOBBIX 1 bubnuorexa LIOK
BBIpaKEHUH, COMEPIKAIINX https://m.edso0.ru/7f42dd26



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

[Tpeobpa3oBaHme YUCIOBBIX

13 BBIPXKEHUI, COAEpKAIINUX bubmorexa [IOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeoOpaszoBaHre YUCITOBBIX
14 BLII)pamI;HHﬁ comepKamx bubmmorexa OK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHue YUCITIOBBIX
15 BBI:anIZHHﬁ co/IepIKaIIux bubmorexa IOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CrteneHsb ¢ [eNbIM IMoKa3aTeaeM bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUCh YKCIA.
Pa3mepsr 00BEKTOB OKPYIKAIOIIETO
17 Mupa (0T FIEMEHTAPHBIX YACTHI] bubmuorexa LIOK
70 KOCMUYECKHUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIHHOCTH MPOIIECCOB B
OKPY’KaIoIIeM MHPE
18 CBoIiCcTBa CTETICHU C IICJIBIM bubnuorexa [JOK
MoKa3areyieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C 1IEIBIM bubmuorexa [JOK
oKasareyieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTETIEHU C IIEJIBIM bubnuotexa [JOK
MOKa3aTesieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
[TOKa3aTejaeM https://m.edso0.ru/7f43599a
29 CBoiicTBa CTETICHU C IIEJIBIM bubnuorexa [JOK

IIOKa3aTcJIEM

https://m.edso0.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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https://m.edsoo.ru/7f435ed6

23

KBagparusiii TpéxuineH

24 KBanpaTHslil TpéxuneH
o5 Pasnoxenune kBagpaTHoro bubmuorexa LIOK
TpEXuJieHa Ha MHOXHTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTO but6mmoreka [IOK
TpEXUIeHa HAa MHOKUTETN https://m.edsoo.ru/7f42fd38
KonTponpnas pabora mo remam
27 ”KBa)fpaTHHe EOpHI/I. Crenenn. bubmmorexa LIOK
N https://m.edsoo.ru/7f42ec80
KBanpaThslil TpexuseH"
but6mmoreka [IOK
28 Anrebparriccias ipode https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpandecKue BbIPAKEHUS
JonycTuMble 3HaYEHUS
30 MIEPEMECHHBIX, BXOJISAIINX B
anredpandecKue BoIPAKEHUS
31 OcHOBHOE CBOMCTBO but6mmoreka [IOK
anrebpanyecKoi Ipoou https://m.edsoo.ru/7f4308e6
32 Coxkparenue apooei bubmmorexa HOK
https://m.edsoo.ru/7f430a8a
33 Coxpartenue apobeit bubmmorexa LIOK
https://m.edsoo.ru/7f430f44
34 Coxkpaienue apooeit bu6morexa [IOK
https://m.edsoo.ru/7f430f44
CrnoxeHue, BBIYUTAHUE, BuGmorexa LIOK
35 YMHOKEHUE W JICTICHHE

anredpanyeckux apobeit

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
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CnoxeHne, BEIYATAHUE,

bubmuorexa [JOK

36 YMHONCHHE 1 ACICHHC . https://m.edso0.ru/7f4315c0
anredpandeckux apooeit
ClioxxeHne, BBIYUTAHUC
37 YMHOX(CHI/I,G u z[eneHI/Ie, bubmorexa [IOK
. https://m.edso00.ru/7f4318c2
anredpanyeckux apobeit
CnoxxeHue, BEIYUTAHUE
38 yMHOH(eHI/I,e U JeJeHue ’ bubmorexa [IOK
. https://m.edsoo.ru/7f431a20
anredpanvecKux Ipooei
IIpeoOpa3oBaHye BEIpAXKEHUH,
39 coljuepx];:amnx anre6pznqec1<ne bubmmorexa LIOK
https://m.edsoo.ru/7f43259c
apobu
[IpeoGpaszoBaHue BeIpaKCHHI
40 copz[epxlc)amnx anre6pznqec1<ne’ bubmorexa I[IOK
https://m.edso00.ru/7f432736
npobdu
[IpeoOpazoBaHue BhIpAKESHUH,
41 cor;epxI:ame anrerI;quCKHe bubmorexa [IOK
https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas pabora o teme bubnuoreka [IOK
" AnreGpanueckas Apoob” https://m.edsoo.ru/7f431d36
43 KBagpartHoe ypaBHeHue bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE Bubmmorexa LOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmysa KOpHER KBaJpaTHOTO bubnuoreka [JOK

YpaBHEHHUS

https://m.edsoo.ru/7f42f158
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dopMyna KOpHENW KBaJPATHOTO

but6mmorexa [IOK

47 ypaBHEHHUSI https://m.edsoo.ru/7f42{3f6
48 ®opMyia KOpHEH KBaJpaTHOIO bubnuorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopena Buera https://m.edscI)lo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopena Breta https://m.edscl)lo.ru/7f430076
51 Pemienue ypaBHeHUH, CBOAAIIMXCS bubnuorexa [JOK
K KBa/IPATHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHuUl, CBOAAIIMXCSA bubnuorexa LIOK
K KBQJIPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmume qpoOHO- bubmuorexa [JOK
parroHaIbHBIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimme qpoOHO- bu6mmoreka [JOK
panroHaIbHBIC YPaBHEHUSI https://m.edsoo.ru/7f432b6e
55 Pemrenne TekcTOBBIX 3a71a4 C ) but6mmorekxa [IOK
MIOMOIIIBIO KBaJPATHBIX YPaBHECHUIT https://m.edsoo.ru/7f42f75c
56 Perienne TeKCTOBBIX 3a4au € bub6mmoreka [IOK
MOMOIIIbIO KBaJIPATHBIX ypaBHEHUHN https://m.edsoo.ru/7f42f8f6
57 Kontponbhas paboTa o teme bubnuotexa [JOK
"KBaapaTHbie ypaBHeHHs" https://m.edsoo.ru/7f4301f2
JInHeitHOE ypaBHEHHE C IBYyMS
58 NepEeMEHHBIMH, €ro rpaduk,
MIPUMEpHI PEIICHNs YPaBHEHU B
LEJbIX YUCIIaX
59 JInHeitHOE ypaBHEHHE C IBYMS

NepEMEHHBIMH, €T0 rpaduk,



https://m.edsoo.ru/7f42f3f6
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IIPUMEPBI PELICHUS YPABHEHUI B
LEJIBIX YHUCIIax

60

JIuneliHOE ypaBHEHHE C BYMs
HepPEMEHHBIMHU, €ro rpadux,
IIPUMEPHI PEIICHNS YPAaBHEHUN B
LEJIBIX YHCIIax

61

Pemenue cucrem ByX JTUHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

62

Pemienue cucrem AByX JIUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

63

Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

64

[Ipumepsl pemieHus: cuctem
HEJIMHENHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

65

[Ipumepsl perieHus: cucteM
HEJIMHEHHBIX YPAaBHEHUH C JBYMsI
MepEMEHHBIMU

66

I'paduueckast HHTEpIIpETALIUS
YPaBHEHUs C JIBYMs IIEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

bubmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmnueckas unTeprpeTanys
YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

bub6moreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Penrenue TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI



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

Perenue TEKCTOBBIX 3a/1a4 C

09 ITIOMOILBIO CUCTEM YPaBHEHUI
70 Pemrenne TekCTOBBIX 33724 €
MOMOIIBIO CUCTEM YPaBHEHHIA
71 YucnoBble HEPABEHCTBA U UX
CBOICTBa
7 qI/ICj'IOBLIC HEpaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HO# TepeMeHHOM
JIuHeiiHble HEpaBEeHCTBA C OJJHOM bubnuorexa [JOK
74 .
NEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42c692
75 JIunelinble iIepaBeHCTBa C OJIHOM bubnuorexa LIOK
[IEPEMEHHOMN M UX PELICHHE https://m.edsoo.ru/7f42¢840
JInHeliHbIE HEPABEHCTBA C OTHOU
76 IIEPEMEHHOM U UX pELICHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bu6mmoreka [JOK
OJTHO# MEPEMEHHOU M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTeMbl TMHEWHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHO¥ MEPEMEHHON M UX PeIICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJTHOM MepeMEeHHON U UX pellIeHUe
0 I/I306?3)KGHI/IC perieHus BuGmiorexa LIOK
JIMIHCHHOTO HEp aBeHUCTBa 1 Hj( https://m.edsoo.ru/7f42c%e4
CHCTEM Ha YUCJIOBOU MPSIMOi
N300paskeHue pereHus
81 JH/IHeﬁpHoro He[f)aBeHCTBa U UX Bubmmorexa LIOK
. N https://m.edso0.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOW MpPSIMO
82 KoHTponbHas paboTa mo TeMam



https://m.edsoo.ru/7f42c692
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"HepasenctBa. Crucremsl

ypaBHEHHH"
bub6moreka [IOK
83 Howsrue gynicutn https://m.edsoo.ru/7f433c12
84 OO6macTh onpeeeHus 1 but6mmoreka [IOK
MHO)KECTBO 3HAYCHUHN (PYyHKIIMK https://m.edsoo.ru/7f433d84
85 Crioco0wI 3amanusi GyHKIHANA
86 I'padux pyHKIIH
87 CpoiicTBa QyHKINU, UX
0oTOOpakeHHE Ha rpaduke
88 Urenue u moctpoeHue rpadukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH,
OTpaXKaIoIIUX peabHbIE MPOIECCH
P I BuGmorexa LIOK
saBHCHMOCTH, HX rpaduin https://m.edsoo.ru/7f434bbc
91 I'umep6ona
bu6nuoreka [IOK
%2 Prnepbona https://m.edscIJlo.ru/7f4343e2
bu6mmoreka [JOK
93 Ppadpuc dymicutn y = x° https://m.edsi.ru/7f434572
Oyarmun y =x2, y=x3,y= VX, y =
94 |X|};]Fp:[(1)H‘-)I/eCKO’e>;)CHIe,HZIC ’ bubmmorexa LIOK
ypaBHeRHii 1 crCTeM ypaBHeHii https://m.edsoo.ru/7f434d38
95 IToBTOpEHNE OCHOBHBIX ITOHATUN U bubnuorexa LIOK

MCTOHOOB KypCOB Tul KJI1aCCOB,

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
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00001116 H1Ee 3HAHUH /
Bcepoccniickas mpoBepoyHas
pabota

Hrorosas koHTpobHas padbora /

bu6mnoreka LIOK

96 B i 1
CEPOCCHICKA POREPOHHAL https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX NMOHITUHN U
97 METOJI0B KypcoB 7 U 8 KIIacCOB, 1
000011IeHrE 3HAHUHA
MCT B B H B
HOB VP . ’ https://m.edsoo.ru/7f43736¢c
000011IeHre 3HAHUHA
e
AOB P . ’ https://m.edso00.ru/7f437510
0000111eH1Ee 3HAHNUI
el
AOB EYP . ’ https://m.edso0.ru/7f4376b4
000011IeH1E 3HAHUNA
o1 HOBTOpeI;Is/Ie OCHO7BHI)8D; MIOHATHI U . Bu6morexa LIOK
METOROB KypeoB N H1accos, https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUHA
- H;)B(’)FO([))GHI/IC :;H(;BH};X n;)cHCﬂOTHH 51 ) Buorexa LIOK
MCT B K B H KJI B
HOB YD . ’ https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434eb4
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9 KUIACC

KoaunuyecTBo 4acoB

DJIeKTpOoHHbIe UG poBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnbie | IIpakTuueckne i[:;:eﬂﬂﬂ 00paszoBaTe/IbHbIE
padoTsI padoTsbI pecypcbl
PanmonansHBIC UnCIa,
1 MPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE 1
1 OECKOHEUHBIC JeCATUYHBIC APOOH
MHOKECTBO JEeHCTBUTENBHBIX
2 qHcell; JeCTBUTEIbHbIC YK CIa KaK 1
OCCKOHEUYHBIC JICCATHYHBIC APOOH
B3aumHoO onHO3HauHOE
COOTBETCTBHE MEKIY MHOKECTBOM
3 JIEWUCTBUTENILHBIX YUCENT U 1
MHO’KE€CTBOM TOYEK KOOPIHMHATHOM
IpsAMON
CpaBHeHUE IeWCTBUTENBHBIX YHCET,
4 apudmeTnueckue AeMCTBUS C 1
NeHCTBUTENbHBIMU YHCIIAMU
5 [Tpubnmx€HHOE 3HAUECHKE 1
BEJIMYUHBI, TOUHOCTH MIPUOITMKCHUS
6 OxpyTrJieHHE YHCelT 1
OxpyriieHue yucesn 1
8 [Tpukuaka 1 oreHKa pe3yIbTaToB 1
BBIYHCIICHUI
9 [Tpukuaka v OreHKa Pe3yIbTaTOB 1
BBIYMCIICHUI
10 JInnelinoe ypaBHeHue. Pemenue 1 bubnuorex [IOK




YpPaBHEHUM, CBOJISIIIIUXCS K
JINHEUHBIM

https://m.edso0.ru/7f43bf66

JIunelinoe ypaBHeHue. Pemenue

11 YpaBHEHMIA, CBOJSIIIUXCS K
JIMHEWHBIM
KBanparnoe ypaBuenue. Pemenune
12 ypalflfeﬁnﬁ c}llsrz);[;lmnxm K bubmmorexa OK
’ https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
KBanpatnoe ypaBHenue. Pemienue
13 ypa;[}II)eHHﬁ c}::))mmnxcn K bubmmorexa OK
’ https://m.edsoo.ru/7f43c542
KBaJIpATHBIM
14 bukBanpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl perieHus ypaBHEHUM
16 TpeThel U YeTBEPTOH CTeneHer
paslioKEeHUEM Ha MHOKHUTEIIN
IIpumepsl perieHus ypaBHEHUM
17 TpEThEN U YETBEPTOU CTEIIEHEH
Pa3lioKEHUEM HAa MHOXKHUTEIN
18 Pemenne npoOHO-paninoHaIBHBIX bubnuotexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-parimoHaTbHBIX bubnuorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 337124
anre0OpandecKuM MeTOI0M
21 Pemienue TexcToBBIX 3a/1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
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anre0OpandecKuM METOI0M

22

Pemenue TEKCTOBBIX 3a/1a4
anredpandecKuM MEeTOJ0M

23

KonTponbhas pabora o teme
"VpaBHeHUs ¢ OTHON mepeMeHHON"

24

VYpaBHEHUE ¢ IByMS IEPEMEHHBIMU
u ero rpapuk

bubmanoreka LIOK
https://m.edso0.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU
U ero rpaduk

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

26

Cucrema AByX JINHEHHBIX
YpaBHEHHH ¢ IByMS IEpEMEHHBIMU
U €€ pelIeHue

27

CucreMa IByX JTMHEUHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
U €€ pelIeHue

28

Cucrema AByX JIMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU
U €€ pelIeHue

29

Cucrema AByX JINHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMHU
U €€ pelneHue

30

Pemenue cucrem AByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIpYyroe — BTOPOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenue cucrem 1ByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTENEHH

bub6moreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrem nByX ypaBHEHUIA,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJIHO M3 KOTOPBIX JIMHEIHOE, a
IpPYyroe — BTOPOM CTENEHU

Pemenue cucreM IByX ypaBHEHHI,

33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOU CTENEHU
I'paduueckas HHTEpIIpETALIUS
34 CUCTEMBI YpaBHEHUI C TByMS
MEPEeMEHHBIMHU
35 Pemennie TekCTOBBIX 337124
anredpanvdeckuM crocooom
36 Pemienue TekcTOBBIX 3a1a4
asreOpanyecKuM crnocooom
37 Kontposnbhas paboTa o teme
"Cucrembl ypaBHEeHUI"
38 qI/IC;HOBBIe HEPaBEHCTBA U UX
CBOICTBa
39 YucnoBble HEpABEHCTBA U UX bubnuorexa [JOK
CBOIiCTBa https://m.edsoo.ru/7f43ad5a
JIuneitHble HEpaBEHCTBA C OJTHOM bubnmuoreka [JOK
40 .
NIEPEMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEepaBEeHCTBA C OJJHOM but6mmoreka [IOK
41 .
MEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInneinpie IjepaBeHCTBa C OJTHOU bu6mmoreka [JOK
MEPEeMEHHOHN U UX PElICHHE https://m.edsoo.ru/7f43af08
43 CI/ICTfMLI .]'II/IHCf/iHLiX HEPaBEHCTB C
OJIHOM MepeMEeHHON U UX pelleHUe
44 CucTeMbl TUHEWHBIX HEPABCHCTB C

OJIHOM IIEPEMEHHOM U UX PEIICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

45 OJIHOM IIEPEMEHHOM U UX pPEIICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX bubnuorexa LIOK

pelicHue https://m.edsoo.ru/7f43b098
47 KBanpatHble HepaBEeHCTBA U X bubmuorexa [JOK

pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEeHCTBA U X bubnuorexa LIOK

pelcHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX

pelieHue
50 KBagpaTHbie HepaBEeHCTBA M UX

pelieHue

I'padprueckas nHTEpHIpETALINA
ol Hzp;bBeHCTB " CI/ICTEMpHep;IBeHCTB c bubmmorexa LIOK

https://m.edsoo.ru/7f43b098

IBYMSI IEPEMEHHBIMU

I'pacduueckas uaTEepIIpeTaIUS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C

IBYMSI IEpEMEHHBIMA
53 KonTponbHas padbora no teme

"HepaBencrsa"
54 KBanpatnunas ¢ynkuus, e€ rpadux bubmuorexa [JOK

U CBOicTBa https://m.edsoo.ru/7f4396c6
55 KBangpartuunas ¢pyHkuus, e€ rpapux bubnuorexa LIOK

U CBOICTBa https://m.edsoo.ru/7f439842
56 KBagparnunas ¢yskius, e€ rpadux bubnuotexa [JOK

¥ CBOicTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOpIUHATHI BEPIINHBI bubnuorexa LIOK

napaboJbl, OCh CHMMETPHH

https://m.edsoo.ru/7f439eb4



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

mapadoJTbI

58

[Tapabosa, KOOpAMHATHI BEPIITHHBI
napaboJIbl, 0Ch CHMMETPHH
napadoJIbI

but6mmorexa [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabona, KOOPAMHATHI BEPIINHEI
napaboibl, OCb CAMMETPUU
napaboIib

bub6mmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KOOpAUHATHI BEPIIMHBI
napaboJIbl, OCh CHMMETPHH
napadoJIbI

bub6moreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosa, KOOpAMHATHI BEPIITHHBI
napaboJIbl, 0Ch CHMMETPHH
napadoJTbI

but6mmoreka [IOK
https://m.edsoo0.ru/7f43a526

62

[Tapabomna, KOOpAWHATHI BEPIIUHBI
napabosibl, OCb CAMMETPUU
napaboJbl

63

I'paduxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=x|

64

I'padpuxu Qynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=VX, Y=[X|

65

I'paduxu pynkumii: y =kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|

66

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|

67

I'paduxu pyskumit: y = kx, y = kx +
b, y=k/x, y=x?, y=vX, y=[X|

68

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x°, y=vx, y=[x|



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KonTponbhas pabora o teme

but6mmorexa [IOK

69 "OyHkImn" https://m.edsoo.ru/7f43ab84

70 IlonsTHe YuCcIOBOM bub6moreka [IOK
MOCJIEAOBATEILHOCTH https://m.edso0.ru/7f43e6c6
3agaHue nocIe0BaTENIbHOCTH

71 pefc[yppeHTHoﬁ flbopMynoﬁ " bubmmorexa LIOK

N https://m.edsoo.ru/7f43ebda

dbopMyIIoi n-TO UIeHa

7 ApudmeTrndeckas u bu6mmoreka [IOK
reOMETPUYECKAs IIPOTPECCUH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bu6nuoreka [JOK
reOMETPUYECKas MPOrPeCcCUu https://m.edsoo.ru/7f43f3b4
®dopmyIibl N-ro YieHa

74 apudMeTHUIECKON 1 bubmuorexa [JOK
reOMETPUIECKON TPOrPecCHii, https://m.edsoo.ru/7f43f58a
CYMMBI TICPBBIX N YJICHOB
®dopMyIIbl N-TO YieHa

75 apudMeTHIECKOU 1 bubnuorexa [JOK
reOMETPUIECKOM POrpeccui, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@opMyIIbl N-TO YJICHA

76 apupMeTHIECKON U bubnuorexa LIOK
reOMETPUYECKOM MPOrPECCHH, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB
@opMyIIbI N-TO YJICHA

77 apu(pMeTHYECKON U bubnuorexa LIOK
reOMETPUYECKOM MMPOrPECCHH, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N YJICHOB

78 @®opMyIbl N-ro WieHa bubnuorexa LIOK



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

apudmeTnyeckoil u
r€OMETPUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YJIECHOB

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

79

N300pakeHne 4ieHoB
apupMeTHIECKON 1
Tr€OMETPUUYECKON MPOrpecCuit
TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH

80

N300pakeHue 1ieHOB
apupMeTHUIECKON 1
r€OMETPUUYECKON MPOrpecCuit
TOYKaMU Ha KOOPAMHATHOU
IJIOCKOCTH

81

JIMHEeNHbBIA U YKCIOHESHIINATIbHBIN
pocT

82

Crno>xHble TPOLIEHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHble TPOLIEHTBI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrponsnas pabota o teme
"YucI0BEIE MOCIEA0BATEILHOCTH'

bub6mmoreka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenwue, 0600mEeHNe U
CHCTEeMaTH3alMs 3HaHuM. 3amuch,
CpaBHEHUE, NEHUCTBUS C
JIEUCTBUTEILHBIMH YHCIIAMH,
YHCIIOBas MpsAMas

86

[ToBTOpenue, 0600mIEeHNE U
cUCTeMaTH3alis 3HaHUH.



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IpouieHTHI, OTHOIIEHUS, TPOIIOPLIMHI

[ToBTOpeHue, 06001ICHNE U

87 CHCTEeMAaTH3alKsI 3HaHUH.
Oxpyrienue, npuOIMKeHUe, OleHKa
[ToBTOpenme, 0600mIEeHNE 1

88 cucTeMaTu3alus 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 3a71a4 apUPMETHUECKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpeHme, 0600mIEeHNE U
cucTemMaTu3anus 3HaHuil. Pemenune bubnuotexa [JOK

89
TEKCTOBBIX 33/1a4 apu(HhMETUICCKUM https://m.edsoo.ru/7f443cd4
criocobom
[ToBTOpeHme, 0600mIEeHNE U
cucTeMaTtu3anus 3Hanui. Pemenne but6mmoreka [IOK

90
TEKCTOBBIX 33124 apu(hMETUICCKUM https://m.edsoo.ru/7f443fea
criocoOom
[ToBTOpeHue, 06001IeHNE U

91 cUCTeMaTHU3als 3HaHUH. but6mmoreka [IOK
[TpeoOpazoBanue anredOpanvecKux https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMMYCTUMbBIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE U

92 cUCcTeMaTHU3alis 3HaHUH. but6mmoreka [IOK
[TpeoOpazoBanue anredOpanvecKux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMMYCTUMBIC 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U

93 CHCTEMAaTH3alls 3HAHUH. bubmuorexa [JOK

[IpeobpazoBanue anredpandecKux
BBIPXKCHUH, TOMMYCTUMbBIC 3HAYCHHUS

https://m.edso0.ru/7f4446f2



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

94

[ToBTOpenue, 0600mEeHNE U
cHUCTeMaTU3alus 3HaHH.
[Tpeobpa3zoBanue anredpandecKux
BBIPQXXEHUH, TOMYCTUMbIE 3HAYCHUS

bubmnoreka LIOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpenwue, 0600mEeHNE U
cuctemaTusanus 3HaHuil. OyHKINUH:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

but6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHME, 0000IIEHNE U
cuctemaTusanus 3HaHuil. OyHKINH:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIUH

but6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHmE, 0000MIEHNE 1
cuctemaTusanus 3HaHuil. OyHKIUH:
ITIOCTPOEHHE, CBOMCTBA U3yUYECHHBIX
byHKIUH

but6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHue, 06001IeHNE U
cuctemaTusanus 3HaHuil. OyHKIUM:
MMOCTPOCHHE, CBOMCTBA U3yUYCHHBIX

byHKIUH

but6mmoreka [IOK
https://m.edsoo0.ru/7f4452¢6

99

[ToBTOpeHue, 0600MmEeHNE U
CUCTeMaTHU3alus 3HAaHHH.
I'paduueckoe pemenne ypaBHEHUI
U UX CUCTEM

but6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHwue, 006001meHNE 1
CUCTeMaTH3alusI 3HAaHHH.
I'paduueckoe pemenre ypaBHEHUI
U UX CUCTEM

101

HtoroBas koHTpoNbHas paboTa



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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https://m.edsoo.ru/7f445516
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O060011IeHNE U CUCTEMATU3 AL
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHus
pe3yJabTaTa
1 Yucna u BBIYUCICHUSA
11 BbimonHATe,  coueTras  yCTHblE M NHUCBMEHHBIE  NPHUEMBI,
' apu(MeTHIECKUE JEHCTBUS C PAIIMOHATIBHBIMH YHCIIAMHU
HaxonuTe ~ 3HaueHWs  YMCIOBBIX  BBIPAXKEHUH,  NPHUMEHATH
1.2 pa3HooOpa3Hble crIOCOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)KEHUH, co/iepKaluX 0OBIKHOBEHHBIE U JECATUYHBIE ApoOu
[lepexoguts OT oOAHONH (QOpMBI 3amUCH YUCEel K JpPYyroi
13 (mpeoOpa3oBeIBaTh  JAECCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHMBATh U yNOPA0YUBATh PALIMOHAIBHBIE YUCIIA
1.5 OKpyTaaTh yncia
BBIMONHAT TPUKUAIKY W OIEHKY pe3ysbTaTa BBIYHUCICHUH, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKEHHI. BBITONHATE JEUCTBUSA  CO
CTETICHSIMU C HATYPaJbHBIMH MTOKa3aTeI MU
17 [TpuMeHATh NpPU3HAKKU JE€IMMOCTH, pa3ioKEeHWE Ha MHOXUTEIU
. HaTypaJIbHBIX YHCE
Pemate  mpakTHKO-OPUEHTUPOBaHHbIE  3a/Jayd, CBS3aHHBIE C
OTHOILLCHUEM BEJIMYMH, IIPONOPLIMOHAIBHOCTHIO BEJIMYMH,
1.8 NPOICHTAMH, HWHTEPIPETHPOBATh PE3yJIbTAaThl PEIICHUS 3aaad ¢
y9ETOM OTpaHHUYEHHA, CBS3aHHBIX CO CBOWCTBAMH PAacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpandeckue BBIPAKEHHS
21 Hcnonb30BaTh anreOpanvyeckyrd TEPMHUHOJOTMIO U CHUMBOJIHKY,

MMPUMCHATH e€ B nponecce 0CBOCHUA yqe6H0r0 MaTepuaia




Haxomuth 3HaueHUs OYyKBEHHBIX BBIPXEHUM TpU  3aJaHHBIX

22 3HAYEHUSIX NTEPEMEHHBIX
23 BbImonHAT, npeoOpa3oBaHMsl LEJIOTO BBIPAKEHUS B MHOTOWICH
' MIPUBEICHUEM T0JIOOHBIX CIaraeMbIX, PACKPBITUEM CKOOOK
BBINONHATE YMHOXKEHHE OJHOUWIEHAa Ha MHOTOYJIEH U MHOI'OWIEHA Ha
2.4 MHOTOYJICH, TPUMEHATh (OpPMYyJIbl KBaJpaTa CyMMBl U KBajapara
pa3HoOCTH
OcCy1ecTBIATh pa3i0KEHNE MHOIOUIEHOB HA MHOXKHUTENH C ITOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHU OOIIEro MHOKHUTEJS, TPYNIHUPOBKHU CIaraeMbIX,
pUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensiTh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH
57 Hcnonbs3oBaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMU I10Ka3aTEIsIMU
' JUIA IpeoOpa30BaHus BEIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemare nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 IpaBuja Mepexoja OT UCXOJHOIO0 YPAaBHEHHS K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA U YUCIO KOPHEM ypaBHEHUS
3.9 [Ipumensatry rpaduyeckue METOAbl TMPH PEIICHUH JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupats npUMepsl Hap YKUCe, ABISIOLIMXCS PELICHUEM JIMHEHHOTO
' ypaBHEHUS C IByMs IIEPEMEHHBIMU
CTpouTh B KOOPAMHATHOMN TUIOCKOCTH IpadyK JMHEHHOTO YPAaBHEHUS C
3.4 JIBYMSI TIEPEMEHHBIMU; TMONB3YSICh TpadUKOM, MPUBOIUTH MPUMEPHI
peuieHusl ypaBHEHUs
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHU C ABYMS IEPEMEHHBIMU,
' B TOM 4YHCJIC TpaduIecKu
CocTaBnaTh U pemath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 110 YCIIOBUIO 3a/1a4l, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayyl MOJTYYEHHbIN pe3ysbTatT
4 Koopaunate! u rpaduku. OyHkmm
N300pakaTh Ha KOOPIMHATHOM MNPSAMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aIaHHBIM KOOpAMHATaM, Jy4yd, OTPE3KH, HHTEpPBAJIbI, 3alHUCHIBATh

YHUCJIOBBIC ITPOMECIKYTKH HaA anre6panquKOM SA3BIKC




OrMmeyaTs B KOOpJIHHaTHOﬁ IINIOCKOCTH TOYKMH IIO0 3aJJaHHBIM

4.2
KOOpAWHATaM
43 Ctpoutb rpaduku tuHeHHbIX QyHKIUNA. CTpouTh Tpaduk GyHKIUHU Y
' = x|
OnuceiBaTh ¢ TMOMOILIBIO (PYHKIUI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pACCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOTHhI
4.5 Haxonuth 3HaueHUe (GyHKIIUU 110 3HAYCHUIO €€ apryMeHTa
[lonumatey rpaduueckuii  crmoco0 NpPEACTaBICHUS W aHalIM3a
4.6 uHopMalMK, W3BJICKATh W HHTEPIPETUPOBATh HHPOPMAIHIO U3
rpauKoOB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTarTa
1 Yucna 1 BIYUCICHUS
Hcnonp30BaTh  HayalbHbIE  MPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTEIBHBIX YHCEN JJISi CPAaBHEHUS, OKPYTJICHUS! U BBIYMCIICHUH,
' n300pakaTh JCHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPIWHATHOM
IpsIMOI
[IpuMeHATH TOHATHE  ApU(PMETUUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHH, HCIONB3Ysl TPH HEOOXOAMMOCTH
' KaJIbKYJISTOP, BBIIOIHATH IPe0Opa30oBaHUsl BBIPAKEHUH, COJEpKaIIUX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH
L3 Hcnonp3oBaTh 3amucu OOJBIIMX W MalbIX YHCET C MOMOUIBIO
' JNeCATUYHBIX Apo0ei u cTteneHel uncna 10
2 Anrebpanyeckue BeIpaKEHUS
[IpuMeHSATh MOHATHE CTETEHW C MENBIM ITOKAa3aTesieM, BBITONHATh
2.1 npeoOpa3oBaHusl BBIPAKCHHUH, COACPXKAIIMX CTETNEHH C IEIBIM
nokazaTesemMm
25 BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHMA  PAlMOHAIBHBIX

BBIDQXKEHHWII HA OCHOBE IIPAaBWJI JICUCTBHUM HaJ MHOTOYIEHAMH U




2.3

anredpandecKuMu IpoosMu

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

2.4

[TpumeHsTh TIpe0Opa30BaHUsl BBIPAKCHHUN MJIs1 PEIICHHS PAa3IMYHBIX

3aia4 U3 MaTCMAaTHUKHU, CMCIKHBIX IPEAMCTOB, U3 peanLHoﬁ IMPAKTUKN

ypaBHeHI/Iﬂ 1 HCPAaBCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U pallOHAJIbHbBIE
YpaBHEHHUS, CBOJSIIMECS K HUM, CUCTEMBI JIByX YpaBHEHUH C IBYyMS

NEPEMEHHBIMU

3.2

[IpoBomuTh TpOCTEHINIME WCCIECIOBAHUS YPABHEHUH M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C MPUMEHEHHEM TrpapuUecKuX
Ipe/ICTaBIeHU (yCTaHaBIMBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE)

3.3

[lepexoauts OT cioOBecHOW (OPMYJTUPOBKM 3amaud K €€
anreOpanyeckod MOJETH C MOMOIIBIO COCTAaBJICHUS YpaBHEHUS WM
CHUCTEMBl YpPaBHEHMM, HHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4H HOJ'Iy‘leHHBII\/'I pe3yiibTaTt

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh  rpa@uUuecKkyl0  WIUIIOCTPALMI0O  MHOXKECTBA  pPELICHHI

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINHT

4.1

[TonumaTh W HCMONB30BaTh (DYHKIMOHAIbHBIE TOHATHS M SA3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAUEHHS), OINpENesATh 3HAYECHUE
(GYHKIMU 1O 3HAYEHHMIO apTyMEHTa, ONpPEeIesiTh CBOWCTBA (YHKLUHU

o e€ rpaduky

4.2

Ctpouts rpaduKu 3JeMEHTAPHBIX (QYHKIIUI BHIA:
y=k/x

k/x

, ¥ =X,y = X% y = [X|, OIUCBIBaTh CBOWCTBA YMCIOBOW (PYyHKIHH 1O €€
rpaduky




9 KJIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa
1 Uucna 1 BBIYUCICHUS
11 CpaBHuBaTh M YNOPSAOYMBATH palMOHAJIbHBIE M HPPALMOHAJIBHBIE
. qucia
BomonuaTe apudmernyeckrue NEHCTBUS C pallMOHAIBHBIMHU YHCIaMH,
1.2 CO4YeTasl YCTHbIE U NMHUCBMEHHBIC ITPUEMBI, BBIIIOJIHATH BBIYUCICHUS C
UPPALMOHAIILHBIMU YHACIIAMHU
13 HaxonuTe 3HaueHus CTENEHEH C LENbIMU II0Ka3aTelsiIMU U KOPHEH,
. BBIYNCJIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyIJIsITh 1€HCTBUTENBHBIE YHCIIA, BBIOIHATD IPUKUIKY PE3yJbTaTa
. BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
’1 Pemate sMHEMHBIE W KBAaJApAaTHBIE YPaBHEHHs, ypPABHEHUS,
' CBOJISLIMECS K HUM, IPOCTEHIINE IPOOHO-pAlMOHANIbHBIE YPaBHEHUS
Pematp cuctemsl IByX JMHEWHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPAaBHCHHH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISACTCS
JIMHEVHBIM
Pemate TEKCTOBBbIE 3aJay alreOpandeckuM CIIOCOOOM C MOMOILBIO
2.3 COCTAaBJICHUS YPAaBHEHUSA WU CUCTEMBI JIBYX YpPaBHEHUH C IBYMs
IIEPEMEHHBIMU
[IpoBoauTh mpOCTEHININE WCCIECIOBAHUS YPAaBHEHUM U CHUCTEM
”4 ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpadUuecKux
. NpEeJCTaBICHUN (HapuMep, yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE WIIN
CUCTEMA YPaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIBKO)
Pemate  sMHENMHBIE  HEpPaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
2.5 n300pakaTh pellleHNe HEPABEHCTB HA YHMCIOBOM MPSMOIi, 3alUCHIBATh
pELIEHNE C TIOMOILBIO CHMBOJIOB
’6 Pemare cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBlI HEPABEHCTB,

BKJIIOYAOOIUME KBAaJApPaTHOC HCEPABCHCTBO, I/I306pa)KaTI> peICHnC




CUCTEMBI HCPABCHCTB Ha YHCJIOBOM prIMOI\/'I, 3aIMUCbIBAaTh PCUICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKIMHT

3.1

Pacnio3naBars GyHKITUI H3YYCHHBIX BUJIOB. IToka3siBaTh
CXEMAaTHUYECKU PACIIONOXKEHIE Ha KOOPIUHATHOMN TUIOCKOCTH TpauKoOB
¢bynkuuii Buaa: y=kx, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBUCHMOCTH OT

3Ha4YCHHUH KO3 UIIMEHTOB, OMMCHIBATH CBOMCTBA (YYHKIIHIA

3.2

[Toka3plBaTh CXEMATUYECKHM PACHOJIOKEHHE Ha KOOPAMHATHOU
IUIOCKOCTU TpadukoB QyHKIMI Buaa Y = VX, Y = |X| u onuchiBaTh

CBOMCTBA (PYHKLUI

3.3

Ctpouth M H300paxkaTb CXEMaTHYECKU TIpadUKU KBaJpaTUUHBIX
GyHKIUMI, ONUCHIBaTH CBOMCTBA KBAaJpaTHUUHBIX (QYHKIMH 1O HX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTWuHyro (yHKIHMIO 1O (opmyne, NPUBOAUTH
IpUMEpPbl KBaJApaTU4YHBIX (DYHKIMH K3 peasbHOW XKU3HH, (PU3HKH,

Tr€OMETPHUH

Apudmerndeckas U reoMeTpUIecKas Iporpeccun

4.1

Pacrio3naBath apuMeTHYECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BEIMONHATE BBIYUCIEHUST C HCIOJIB30BaHUEM (GOpMyNI N-TO UiIeHa
apu(pMETHYECKOW U TreOMETPUYECKOI MPOrpeccHif, CyMMbl MEPBBIX N

YJIICHOB

4.3

N3o00paxaTh 4aeHBI MOCIEAOBATSIIPHOCTH TOYKAMHU Ha KOOPIUHATHOMN

IJIOCKOCTH

4.4

Pemrate 3aga4i, CBA3AaHHBIC C YHUCJIIOBBIMHU ITOCICOOBATCILHOCTAMM, B
TOM 4YHCIC 3aJa4u Hu3 peaHLHOﬁ KHN3HU (C HUCIIOJIBb30BaHHECM

KaJIbKYJISITOpA, HU(POBBIX TEXHOIOT )




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0] OT OAHOH (OpMBI 3amucU
1.1 npobeit k apyroil. IloHsiTHE palMOHANBPHOTO YHUCHA, 3alHUCh, CPaBHEHHE,
YIOPAI0YMBAHUE PALMOHAIBHBIX YHCEII
13 ApudmeTnueckue AeicTBUS C pallMOHaIbHBIMU unciaaMu. Perienue 3agad u3
' peanbHOM NPAaKTUKK Ha YacTH, Ha IpoOu
13 CreneHb € HaTypaJbHBIM IIOKa3aTelieM: OIpeleleHre, NpeodpazoBaHue
' BBIPAKEHUI Ha OCHOBE OIpEEICHNUS, 3aIUCh OOJIBIINX YHCEI
14 [IponeHThl, 3amuCh MPOLEHTOB B BHJIE APOOM U APOOM B BHJIE NMPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PELICHUE 3314 U3 PEAIIbHON ITPAKTUKHU
15 [IpuMeHeHre TNpPU3HAKOB  ACIMMOCTH, DPA3JI0KEHHE Ha  MHOXHUTEIH
' HaTypaJIbHBIX YUCET
16 PeanpHbple  3aBHCMMOCTHM, B TOM 4YHClIe TpsMas W  oOparHas
' MPONOPIUOHAIBHOCTH
2 AnreGpanueckre BbIpaXeHHUs
21 [IepeMeHHbIE, YMCIIOBOE 3HAYECHHUE BBIPAXKECHUS C IEPEMEHHOM. JloImyCcTUMBIE
' 3HA4YCHUS IIEPEMEHHBIX
25 [IpencraBnenne 3aBUCUMOCTH MEXIy BEJIMYMHAMU B BHIE (HOPMYIIBL
' Brruucnenus no gpopmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDAXEHHUH, TOXKIAECTBEHHO  paBHBIE
' BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM
25 OpHowieHnbl U MHOroujaeHbl. CteneHp MHOrowieHa. CliokeHHe, BbIYMTAHUE,
' YMHO>KEHHE MHOTO4JICHOB
26 DopMyIIbl COKPAIIEHHOIO YMHOKEHHUA: KBaAPaT CYMMBbI M KBaJpaT Pa3HOCTH.
' ®opMya pa3sHOCTH KBaapaToB. Pa3nokeHne MHOrOYICHOB HA MHOKUTEIIN
3 YpaBHeHUs
3.1 VYpaBHeHHe, KOpEHb ypaBHEHUS, IpaBuUjia NpeoOpa3oBaHUsl ypaBHEHUS,




PaBHOCHIIBHOCTh YPAaBHEHH

JIuHeliHOE ypaBHEHME € OOHOW NEPEMEHHOW, YHWCIO KOPHEW JIMHEWMHOIO

32 YpPaBHEHUS, PELICHUE JINHENHBIX YPABHEHUI
33 CocraBieHne ypaBHEHHH 110 YCJIOBHIO 3a/aud. PenieHne TEKCTOBBIX 3a7ad C
' MIOMOILBIO YPaBHEHUI
3.4 JluneliHoe ypaBHEHUE C JBYMs NIEPEMEHHBIMH U €To rpaduk
Cucrtema IByX JMHEWHBIX ypaBHEHUM C JBYMs IMepeMEHHbIMU. PemieHue
3.5 CHCTEM YpaBHEHHUU CIIOCOOOM MOJCTAaHOBKH. [IpuMephl peleHns] TEKCTOBBIX
3a/1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpapuku. @yHkunu
4.1 Koopaunara Touku Ha npsMoun
42 Yucnossle IpOMEXKYyTKH. PaccTossHMEe MeXAy ABYMs TOYKaMHU KOOPIMHATHOMN
' IpsIMOit
43 [TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opaMHaTa
' TOYKH Ha KOOPAMHATHOH INIOCKOCTH
W [Tpumepsl rpadukoB, 3aiaHHBIX (opMmynaMu. UTeHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [onsarne Gpynkun. ['padux Gpynkuuu. CBoicTBa QyHKITHIA
4.6 Jlunetinas Qyukuus, e€ rpaduk. ['padux yskuun y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHHH M CHCTEM JIMHEWHBIX
. ypaBHEHUN
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 Yucna v BBIYMCICHUS
11 KBagparuplii kopeHb u3 uuncia. [loHsTHe 00 HppamMOHAIBLHOM 4YHUCIIE.
' JecsaTuunble NpUOINKEHHUS] UPPALIMOHAIBHBIX YHUCET
CpoiicTBa apu(METHUECKUX KBaJpaTHbIX KOpPHEHM M MX HIPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXXECHUM U BBIYUCICHUSAM. JleliCTBUTENIbHbIE
yucia
1.3 CreneHs ¢ 1eqbIM I0Ka3zarenaeM U € cBoiicTBa. CTaHgapTHAs 3alMCh YUCIIa
2 Anrebpanyeckue BbIpaXKEeHUs




2.1

KBaapatHblil TpEXUWIEH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH

2.2 Anrebpandeckas qpoob. OCHOBHOE CBOHCTBO ainre0pamdecKoi 1poou

2.3 CrnosxeHue, BRIYUTaHUE, YMHOXKCHHE, JICJICHUE allreOpandeckux apodei

24 ParmonanbHble BIpaskeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA

o KBagpatHoe ypaBHeHue, ¢opMmyaa KOpHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHUM, CBOAAIIMXCS K TUHEUHBIM M KBAJAPATHBIM

3.3 [Ipocreiimme npoOHO-paMOHATBHEBIC YPaBHEHHS

I'paduueckas nHTEpHpeTavs YpaBHEHHNA C ABYMS MEPEMEHHBIMH M CHCTEM
3.4 JIMHEHHBIX YPAaBHEHUU C IBYMs IepeMEeHHBbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMs NTEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 337124 anredpandeckum crnocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCcTBO ¢ 0HOI TEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON MEPEMEHHON
4 OyHKIMH

41 [Tonstne ¢ynkunu. OOnacTe oONpeAeraeHUs M MHOXKECTBO 3HAYCHHH
' dbynkmn. CriocoOsl 3a1aHust QyHKIHHA

4.2 I'paduk pynkunn. YreHre cBONCTB GYHKIMH 110 €€ rpapuKy

4.3 [Ipumeps! rpaguKoB QYHKIMIM, OTpaKaroIIKX peaabHble IPOIECCHI

44 OyHKIUK, ONUCHIBAIOMIME TMPSAMYIO M OOpaTHYIO MPOMOPIHOHAIBHBIC
' 3aBHCHUMOCTH, UX Ipaduku

45 OyHkIMU y =x?, y = x°

4.6 Oyuknuu Yy = (X, Y = |x|

4.7 ['paduaeckoe peneHne ypaBHEHUH B CHCTEM YpaBHEHUM

9 KJIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS




Yucna v BEIUUCIIEHUS

PaHI/IOHaJ'ILHI)IC unciia, HppaluOHAJIBHBIC YHCJId, KOHCYHBLIC U OECKOHCUHBIC

11 JECATUYHBIE TPOOH
MHOXeCTBO IeHCTBUTEIBHBIX YHCE, IEHCTBUTENbHBIE YKCa KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKILy MHOKECTBOM
' JENCTBUTENIBHBIX YHCEN U KOOPAUHATHOM NpsiMoil. CpaBHEHNE NEMCTBUTEIbHBIX
qrcen
1.3 ApudmeTnaeckue ASHCTBUS C JSHCTBUTEILHBIMH YHUCIAMHU
N3mepenus, mpubmmkeHns, oeHKU. Pazmepsl 00BEKTOB OKPYIKAIOIIETr0 MHUpa,
14 JUINTEJIBHOCTh IIPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmmkenus. Okpyriaenue yucen. [Ipukuaka u oreHka
pEe3yNbTAaTOB BBIYMCIIEHUN
2 YpaBHEHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS C OAHOMN IEPEMEHHOU
2.2 JInneitHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAILIMXCS K JIMHEMHBIM
2.3 KBanparHoe ypaBHeHue. Pemenne ypaBHeHuU, CBOIALIMXCS K KBaJAPaTHBIM
24 bukBanpaTtHoe ypaBHeHue. llpumepbl pelIeHHMsT YpaBHEHMM TpeTbe U
. YeTBEPTOU CTENEHEN Pa3I0KEHNEM Ha MHOKHUTEIIN
2.5 Pemienne npoOHO-paliMOHATBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpapuK
2.8 Pemenue cuctem AByX JIMHEMHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
29 Pemenue cuctem OBYX ypaBHEHHUH, OIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
' BTOPOl CTEIIEHU
2.10 I'paduueckas naTEpIIpeTaLIMsl CUCTEMBI YPAaBHEHUH C IBYyMS IEPEMEHHBIMU
211 Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoOoM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeNHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Penienune cucrem TMHEHHBIX HEPABEHCTB C OIHOM IEpeMEHHOM
2.15 KBaapatHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEprnpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs
' NepPEMEHHBIMU
3 OyHKIUH




KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopAHHATHI

3 BEPILKHBI 1apadoJIbl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduxu dpynkumii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduxu pynkmii y=K/X, y = x° u ux cBoicTBa

3.4 I'paduku GyHkuuii , 1 UxX cBoiicTBa
4 YucnoBble OCIEN0BATENBHOCTH

41 Ompenenenne U CrocoObl 3aaHKs YHUCIOBBIX TOCIEI0BATEILHOCTEH. 3aqaHue
' MOCJIEIOBATEIILHOCTH PEKyppeHTHOU (popmysioi u hopMysoi N-ro uieHa

42 Apudpmernueckass mnporpeccusd. Dopmynasl N-ro ujgeHa apupMeTHUYECKOU
' POrPECCUu, CYMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckas mporpeccus. @Dopmynael N-ro  4WieHa TIe€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

44 N3o00paxxenue wieHOB apU(PMETHUECKOM U TI'e€OMETPUUYECKOH IPOrpeccHii
' TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTH. JIMNHENHBIN U SKCIOHEHIUAJIBHBIN POCT

4.5 Co>XHBIC TTPOIICHTHI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOWM OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOTI'O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM pPe3yJIbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTeIbHOM NPOrPaMMbI OCHOBHOTI'0
o0mero oopazoanus Ha ocHose PI'OC

YMeHue onepupoBaTb NOHATHUAMM: MHOXECTBO, IOAMHOMXECTBO,
olnepaluy HaJ MHOMKECTBAMHU; YMEHHUE OIEpUPOBATH IOHATHIMMU:
rpad, cBs3HBIN rpad, AepeBOo, LUK, MPUMEHATh UX MpPU PEUICHUU
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe mpeacTaBlieHHe MHOXKECTB
JUIsL ONIMCAHUS PEaJbHBIX MPOLECCOB U SIBJICHUH, NIPU PELICHUU 3a7a4

U3 APYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHATHAMM: ONPEIECIICHHE, aKCHOMA, TEOPEMa,
JI0Ka3aTeJIbCTBO; YMEHHME pPAacIO3HAaBaTb MWCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUSA, INPUBOJAUTH IPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUA BBICKQ3bIBaHUH

YMmeHne onepupoBaTh MOHATHSAMH: HATypaJIbHOE YHUCIO, MPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTh HATypaJIbHBIX 4YHUCEJ, MPU3HAKU
JIETUMOCTH, 1I€JIO€ YHUCIO0, MOJYJIb 4ucia, OOBIKHOBEHHAs ApoOb U
JCCATUYHAas ,Z[pOGB, CTaHI[apTHBIﬁ BHUA 4YuUCIIa, paI_II/IOHaJILHOG YUCJIO,
UppALMOHANIFHOE 4YHCIIO, apu(METHYECKUl KBaJpaTHBIM KOPEHB;
YMEHUE BBINOJHATH JEUCTBUS C  YWCIAaMH, CpaBHUBATb U
YIOPSIOYMBATh YHUCJIA, NPEACTABIATh YHCIA HAa KOOPAWHATHOMN
NpsIMOM, OKpPYINIATh YHUCJIA; YMEHHME JeNaThb MNPUKUIKY U OIEHKY

pe3yiibTaTta BBIYMCJICHHI

YMeHHe onepupoBaTh IMOHATHUSAMM: CTENEHb C LEJbIM IOKa3aTeseM,
apupMETUYECKHI KBaJpaTHBI KOPEHb, MHOTOWIEH, aJlreOpandeckas
JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU
OOJIbIlIE CIWHUIIBI, YMEHHE BBHIOIHATH pacuyérel 1o (opmyrnam,
npeoOpa3oBaHus IEIbIX, JAPOOHO-PAllMOHATIBHBIX BBIPAXKCHUH U
BBIPAXKEHUI C KOPHSAMH, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXKHUTEJH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpPMYyN Pa3HOCTH KBAJAPATOB U

KBaapaTa CYMMBI U pa3HOCTHU

YMmenue ONICPpUPOBATH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JMHEHHBIE M KBAJpPATHbBIE YpaBHEHMS,
JIpOOHO-pAIIMOHANIEHBIE YPAaBHEHUSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JAPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE [IPU PELICHUHU 3a/1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 UM KOOPAMHATHYIO IUIOCKOCTb Ul HM300pa)KeHUs pelleHHi

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHHe OnepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKINHU, HYITH
byHKIHY, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEC W HAWUMCHBIIECEC 3HAYCHUS
byHKIUY; yYMEHHE OIepUpPOBaThH MIOHATUSAMH: npsimMast
IIPONOPLMOHAIILHOCTD, JIMHEWHAs (DYyHKUHUA, KBaJpaTHuHas (yHKIUS,
oOpaTHasi TPOMOPIMOHAIILHOCTh, TMapaboiyia, TUrnepoosia; yMeHHUE
CTpouTh Tpaduku PyHKINH, UCTIOIB30BATH TPAdUKH JIJIS OTIPEACTICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHHS 3a7a9 U3 JAPYTUX
y4eOHBIX TPEIMETOB U pEalbHON JKU3HU; YMEHHE BBIpAXKaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

VYMmenune ONEepPUPOBATH TNOHSATHSIMH: MOCJIEI0BATEIBHOCTD,
apudpmernyeckass U reoMeTpuyeckas  MPOrPEecCUH;  YMEHUE
HCIIOIh30BaTh CBOMCTBA TOCJIEIOBATEILHOCTEH, (DOPMYINIBI CYyMMBI U
001Iero 4ieHa Mpu PEIIeHUW 3a/ad, B TOM YHUCIE 3ajad U3 JIPyTrux

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3aJaud pa3HbIX TUIIOB (B TOM 4YMCJIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBUWXKEHHE, paboTy, IIeHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 33/1a4¥ U3 00JaCTH yIpaBICHUS JTUYHBIMU
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTABIIATH  BBIPAKCHUS,
YpPaBHEHHUsl, HEPaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCIIeIOBaTh MOJTYYEHHOE PELICHHWE U OLCHWBATh MPaBONOI00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jy4, JOMaHasi, yroji, MHOIOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHHUH TPEYTOJIbHUKH, MPSMOYTOIBHBIA TPEYTONHHUK,

MeauaHa, OUCCEeKTpHca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTONIbHUK,




napajuieniorpaMM, pomMO, TpPSIMOYTOJIBHUK, KBapaT, Tparenus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3a7aud, B TOM YHUCJIE€ U3 MOBCEIHEBHOMU
JKU3HU, Ha HAXO0XKJEHUE T'€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM

M3yYeHHBIX CBOMCTB GUryp U pakToB

10

YMeHue omnepupoBaTh TOHSATHUSMU: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yrojl MEXIy NpSMbIMHM, HEPICHIUKYJSAp, HAKIOHHAs, IPOCKUUs,
nonobue Gpuryp, NoJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPAaclo3HaBATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIANKYISIPHOCTh MPSMBIX B

OKpY’KalolleM MUpe

11

YMeHue onepupoBaTh MOHATHSMH: JJMHA, PAcCTOSHHUE, YTroll
(BeqiMuMHA yrIJla, CUHYC M KOCHUHYC yrja TPEYroJbHUKA), IJIOLIA/b;
YMEHHE OLIEHHWBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpPMYJIbl TMEepUMETpa U  IUJIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TApaUIeNICNUIEa; YMEHHE INPUMEHATh NPU3HAKU
paBEeHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLUCHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHUM, TIJIOIA1eH

12

YMenne wu300pakarh IUIOCKHE (QUTYpBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TOMOILIBIO YEPTEKHBIX
HHCTPYMCHTOB W 3JICKTPOHHBLIX CPEACTB II0 TCKCTOBOMY WA

CUMBOJIBHOMY OITMCAHUIO

13

VYMeHue onepupoBaTh  NOHATHSAMHU:  HPSMOYTOJbHAas  CHUCTEMA
KOOpJMHAT, KOOPJAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BAaTh BEKTOPHI M KOOPAMHATHI AJI MPEACTABICHUS
JMaHHBIX W pELIeHHsA 3ajady, B TOM 4YHCIE U3 JPYyTuxX Y4eOHBIX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHue OmnepupoBaTh IOHATHSAMHU: CTOJOMKOBBIE M  KPYrOBBIC
IMarpaMMbl,  TaOJUIBI, cpeaHee  apudMeTHYecKoe, MeIHuaHa,
HauOoJIplllee W HAWMEHBINIEEC 3HAYCHHMs, pa3Max YUCIOBOro Habopa;

YyMEHHE  U3BJIE€KaTb, HWHTEPIPETUPOBATH U  IPEOOPa3OBHIBATH




uHpOpMallMIo, TMPEACTABICHHYI0 B TabauIax M Ha Juarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XapAaKTEPUCTHKH PEAIBHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaTh HW3MEHYMBBIE BEJIUYMHBI B

OKpYXKaIoIIeM MHpPE

15

16

YMeHnue omnepupoBaTh MOHATHSIMHU: CIy4alHBIA OMNBIT (CIy4YalHbIN
HKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIY4YalHBIX COOBITHI B OIBITax C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3alady METOJIOM OPTraHHW30BAaHHOTO TMepedopa W C HUCIHOJIb30BAaHUEM
MpaBuja YMHOXEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTU pPEATbHBIX
COOBITHI U SIBJICHMI, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMH B OKpYXKaloIleM MHPE U B JKU3HH;
3HAKOMCTBO C IMIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCEI U €ro POJBIO B MAaCCOBBIX SBJICHUAX

YMeHue BBIOMPATh TOIXOSIIMA W3YYCHHBIM METON MJI PEIICHUS
3a7a4¥, MPUBOJUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEWU B
MIPUPOJE U KU3HU, PACIIO3HABATH IMIPOSBICHUE 3AKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCBIBATh OTIEIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
IIOJyYECHHBIE B XOJI€ PAa3BUTHS MAaTeMaTUKH KaK HAyKW, HPUBOJUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOUN UCTOPUU




IHEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COACPKAHMS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku A€TMMOCTH LEJIbIX YHCEN

1o OOBbIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  TPOIEHTH,  OECKOHEYHBIE
' MePUOUIECKIE TPOOH

13 Panmonaneupie  uncia. ApudMeTudyeckue Omnepanud  C  palnuoOHAIbHBIMHU
' YyHclIaMu

14 JeiictBuTtenpHble yKcnaa. Apu(pMETHUECKHE OINEpaluu ¢ JEeHCTBUTEIbHBIMU
' YHCIIaMU

Le [IpuOnux€HHble BBIUMCICHMS, TMpaBUiIa OKPYIJIEHUS, NPUKHAKA U OILIEHKa
' pe3yybTaTa BBIYMCICHUN
2 Anrebpanueckue BbIpaXKeHUs

2.1 BbykBeHHbIE BbIpaKeHUs (BBIPAXKCHUS C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokasareneM. CTeNeHb € palMOHAJIbHBIM IOKA3aTeJIeM.
' CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckasi 1poOb

. Apudmernueckuit KOpEHb  HaTypaJbHOU CTEIICHHU. [etictBus c
' apugMeTHIECKUMU KOPHSIMH HATypajJbHON CTCTICHH
3 YpaBHEeHUs 1 HEpaBEHCTBA

31 ensie u npoOHO-paroHaNbHbIE ypaBHeHHS. CHCTEMBI W COBOKYIHOCTH
' ypaBHEHUN

32 Lenbie u apoOHO-panmoHaNbHbIE HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenue TeKCTOBBIX 3a/1a4
4 YucoBble Mociae10BaTeIbHOCTH

4.1 ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHHs MOCIIEA0BATEILHOCTEN

4.2 ApudmeTrnueckass U TreoMeTpuyeckas mnporpeccu. dDopmysia  CIOXKHBIX




MIPOLICHTOB

) @yHKINUU
OyHkiys, crnocodsl 3amaHus  ¢QyHkuuu. I'padpuxk  ¢yHkumu. OOnacte
OIpeieIeHUsl U MHOKeCTBO 3HaueHul ¢ynkuuu. Hynu ynkiuu. [IpomexyTku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (QYHKIHMHA. MakCUMyMBI |
MUHUMYMBI (yHKIMH. Hambonploiee W HauMeHbllee 3HaueHHEe (YHKIUU Ha
MIPOMEXYTKE
6 Koopaunatel Ha mpsiMOH U TIJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue ¢purypsl u ux cBoiicTBa
7.2 TpeyroapHuk
7.3 MHOTOyronsHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpuyecKuX BEIUYUH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Marematuka. AnreOpa: 7-i kimacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢ u3ganue,
nepepaborannoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u np.; mox penaxiueit
TenskoBckoro C.A. AknmronepHoe oomiectBo «M3narensctBo «lIpocBemenne»

* Marematuka. AnreOpa: 8-i kimacc: 0a30BbIl ypOBEHb: YUeOHUK; 16-¢ u3gaHue,
nepepaborannoe Maxkaperues F0.H., Munnrok H.I'., Hemkos K.W. u np.; mox penaximeit
TensxoBckoro C.A. AknronepHoe o6mecTBo «M3marenbctBo «lIpocBemenney

* Marematuka. Anre0pa: 9-it kimacc: 0a30BbIN ypOBEHb: YUeOHUK; 15-¢ u3ganue,
nepepaborannoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; mox penakuuei
TenskoBckoro C.A. AknronepHoe odmiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKUE MATEPHUAJIBI VI YYUTEJIA

7 KJIACC

JunakTrueckue MaTepuaisl o anredpe as 7 kiacca/3sasud JILU., Kysunenosa JI.B.,
Cysopoga C.b., -M., [Ipocsemienue, 2015r

CamMocTosTebHBIC U KOHTPOJBHBIC PabOTHI IO MaTeMaTHKe Juist 7 kinacca/ Epmosa A. T1.,
I'ono6oponsko B.B., -M., Unekca, "015r.

8 KUIACC

Junaktuueckue marepuaisl. Anredpa 8 kiacc, B.M. J)Koxos, FO.H. Makapsrues, H.T'.
Munmiok, M., [Ipocsemienue, 2018r.

Tematuueckue Tectsl. Anredpa . 8 kinacc. FO.I1. Aynauuun, B.JI. Kponrays, M.,
[Ipoceemenue, 2016r.

9 KJIACC

Maremaruka 9 kinacc.OI'D, TurnoBbie BapuaHThl SK3aMEHAIIMOHHBIX 3a/IaHUH TI0]T
penakuueit Y. B. Amenko.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KJIACC
https://resh.edu.ru/
https://uchi.ru/

8 KJIACC
https://resh.edu.ru/
https://uchi.ru/

9 KJIACC
https://resh.edu.ru/

https://uchi.ru/
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