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ITosicHuTenpHAs 3amKUCKa.

PabGouass mporpamma mo anrebpe mis oOydaronuxcs /-9 kiaccoB pa3paboTaHa Ha OCHOBE
QenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHAApTa OCHOBHOTO  OOIIETro
oOpa3oBanusi, B coorBercTBuu ¢ DenepanbHoil 00pa3oBaTeNbHON MPOrpPaMMONl  OCHOBHOT'O
obmero oopazoBanus (yTBepkaeHa npukazoM Munnpocsemienust Poccun ot 18.05.2023 mox No
370) ¢ y4€TtoM COBpPEMEHHBIX MHPOBBIX TPEOOBaHHM, MPEABABIAEMBIX K MAaTEMAaTHUYCCKOMY
00pa30BaHMIO, W TPATUIHMNA POCCHICKOrO 00pa3oBaHMs, KOTOPHIE O0ECIEUYMBAIOT OBIIAJICHUE
KIIFOYEBBIMU KOMIIETEHIIUSIMHU, COCTAaBJISIOUIMMH OCHOBY JUIsl HENPEPHIBHOIO 00pa3oBaHUS U
CaMOpa3BUTHA, a TAKXKE LEJOCTHOCTb OOLIEKYJbTYpHOI'O, JINYHOCTHOTO M IO3HABATEJILHOIO
pa3Butusa oOyuaroumuxca. B paboueii mporpamme yureHbl uaen M mnoyiokeHus Konnenuuu
pa3BUTUS MaTeMaTHYeCKOro oOpasoBanus B Poccwuiickoit ®enepanuu. B smoxy nudposoit
TpaHcopmalu Bcex cdep 4YeIoBEeUeCKOH NesATENIbHOCTH HEBO3MOXKHO CTaTh 00pa3oBaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOi MaTEMaTHUECKOH OArOTOBKH. YKe B IIIKOJIC MaTeMaTHKa
CIIy’KHT OMOPHBIM MPEAMETOM JUJISl U3yUYEHUsI CMEKHBIX JUCIHUIUINH, a MMOCIe MIKOJbI pealbHON
HEOOXOIMMOCTBIO CTAHOBHUTCS HETPEPHIBHOE 00pa3oBaHue, YTO TpeOyeT MOTHOLCHHOW 0a30BOM
0011e00pa3oBaTeIbHOM MOATOTOBKH, B TOM YUCIIE U MATEMaTUYECKOM.

Anrebpa sBISI€TCS OJHUM M3 OHNOPHBIX KYPCOB OCHOBHOTO 0OIIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yyeHHe APYTUX JUCHUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTaAPHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO JIs MPOJOKEHHUs 00pa30BaHUs U B MOBCEIHEBHOW XKU3HU.
PazButne y oOyuarommxcs Hay4YHBIX [PEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, CIoco0e OTPaKEHUsS MAaTEeMAaTUYeCKOH HAayKoW SBICHHHA H
MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUM U B TPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJlaliTallid B COBpPEMEHHOM IdpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JIEUCTBUSI U BBIBOJIBI, (POPMYIHPOBATh yTBEpkaeHU. OCBOeHHE Kypca anreOpsl oOecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOydYalolmuXcs: OHH UCHONB3YIOT JeAYKTUBHBIE U
MHAYKTUBHbBIE PAacCyXJE€HUs, 0000IIEHNEe M KOHKPETH3alUIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTETBHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, TMO3TOMY CaMOCTOSITEIbHOE pEIlIeHHWe 3ajad  SBIsSeTCS  peanu3anuen
JESTeIbHOCTHOTO MPUHIINIIA 00yUEHUSI.

B ctpykType nporpaMmmbl yaueOHOTO Kypcea «Anredpa» AJisi OCHOBHOTO 00IIero o0pa3oBaHus
OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JUHUMN: «YHciia M BBIYUCICHUSY,
«Anrebpanuyeckue BBIPAXKEHU», «YpaBHEHUS U HEpaBeHCTBa», «DyHkuum». Kaxmas u3 stux
COJIEpKATEIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUYEHHs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueOHOro kKypca oOydaroummcs
MPUXOJUTCS JIOTHUYECKU PACCYK1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBsi3n
C 3THUM B Mporpammy ydeOHOro kKypca «AmnreOpa» BKIIOUYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasfelax MaTeMaTHYecKoro oOpa3oBaHHS U
CIOCOOCTBYIOIIME OBJIAJIEHUIO 00YYAIOIIMMUCS OCHOB YHUBEPCATLHOTO MAaTEMATUYECKOTO S3bIKA.
CogepxaTenbHOM U CTPYKTYPHOW OCOOCHHOCTBIO YUEOHOTrO Kypca «Amredpa» SBISIETCS €ro
WHTETrPUPOBAHHBIN XapaKTep.

Conepxxanrie TUHUN «YKCla U BBIUUCIEHUSD» CIY>KUT OCHOBOM JUIsl TajbHENUIIEro U3y4eHUs
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Yy  OOYYalOIIMXCSl  JIOTUYECKOTO  MBILIUICHUS,
(OpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TAKKE€ MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOJMMBIX [IJISl TIOBCEIHEBHOW XW3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIO.



ConeprkaHue IByX alreOpandecKux JUHUN — « AITeOpandecKue BRIPKEHUS» U « Y paBHCHHSI
U HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOMIMXCSI MAaTEeMaTHYECKOro amrapara,
HEOOXOIMMOro Jjsi peleHHsl 3ajJjad MaTeMaTUKHM, CMEXHbIX IPEAMETOB U IPaKTHKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsl Y4eOHBIM Marepual
IPYNIUPYETCSl BOKPYI pPAalMOHAJIbHBIX BBIpaKEHMH. AuireOpa JAEeMOHCTPUPYET 3HAueHHE
MaTeMaTHKH KaK s3bIKa JJIS TIOCTPOCHUS MATEeMaTHYECKHUX MOJEJCH, ONMHUCAHUs MPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT Takxke JAajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAWMOro, B YaCTHOCTH, JJSi OCBOGHHUS Kypca
UHPOPMATUKH, M OBJAJCHME HaBbIKAMU JEIYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOPAKEHUsI, CIOCOOHOCTEH K MaTEMAaTHYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKUMOHATBHO-TpaUYECKOH  JIMHUM  HAIEJIeHO Ha  TOJy4eHHUe
00yyaroImyUMuUCs 3HaHUH 0 PYHKLMAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIICIOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB W SIBICHHH B mpupoae U odmiectBe. M3ydenue
MaTepuaja CIIOCOOCTBYeT Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIOJIb30BaTh pPa3IUYHbIE
BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (HOPMUPOBaHME IPEACTABICHUH O PO MaTEMATUKU B Pa3BUTHH LIUBUIIN3ALUH U
KYJIbTYPBI.

Cornacno yue6HoMy miany MOV COI c. Ykypeit B 7-9 knaccax uzydaercst yueOHbIH Kypc
«Anrebpa», KOTOPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslenbl coaepkaHus: «Yucma u
BBIUUCIICHUS», « AlreOpanyeckie BhIPAXKEHUNY, « Y PAaBHEHUS U HEPABEHCTBa», « DyHKLIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orogutcst 306 yacos: B 7 kinacce — 102 vaca (3 yaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 ygaca (3 yaca B HEZIENO).

COJEP)KAHUE OBYYEHUA

7 KUIIACC

Yucsia v BbIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OAHOM (hOPMBI 3arncH APOOEH K JpyToil.
[ToHsiTHE pPaLlMOHAIBHOTO YMCIIA, 3allMCh, CPABHEHUE, YIOPSAIOYNBAHUE PALMOHAIBHBIX YHUCEIL.
ApudmeTrnueckue AeHCTBUS C pallMOHANIBHBIMY yKciiaMu. Pemenue 3ajau u3 peanbHOM MPaKTUKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeJesieHHe, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpe/eeHH s, 3aiCh 00IbIUX Yncen. [IpomeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha MPOLIEHTHI, pElIEHUE 33/a4 U3 peaibHOU
MPAKTHKH.

[TpuMeHeHne NPU3HAKOB E€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYyPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 0OpaTHasi IpONOPLUOHATBHOCTH.

AuiredpanyecKkue BbIpasKeHUs1

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NEpPEeMEHHOW. JloMmyCTUMBblE 3HAYEHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEIMYMHAMU B Bujie GopMyJbl. Beruncienus
no ¢opmynam. IlpeoGpa3oBanne OyKBEHHBIX BBIPAKEHHUH, TOXKAECTBEHHO PABHbIE BBIPAKECHMS,
IpaBuiia MpeoOpa3oBaHusi CYMM M MPOU3BENEHUH, MpaBMila PACKPBITHA CKOOOK U MPUBEICHUS
IMOJOOHBIX CIIara€MbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10KA3aTENIEM.

OpnnHowieHbl 1 MHOrowieHbl. CteneHb MHorowieHa. ClioKeHHE, BBIUNTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOYKEHHs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHHUE, KOPEHb YpaBHEHUs, IIpaBUiIa NMpeoOpa3oBaHUsl ypaBHEHUs, PABHOCHIBHOCTh
YPaBHEHUHU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHUM. COCTaBlICeHME ypaBHEHMH IO YCJIOBHIO 3ajauyu. PerieHue
TEKCTOBBIX 3a/]a4 C IIOMOILBIO YPaBHEHUM.

JluneliHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHUU C JIByMs TIEPEMEHHBIMH. PellieHne CHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
ITpumepsl peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npsMod. YUucinoBsle NPOMEXyTKH. PaccrosiHue mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca u opauHaTa TOYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTeit. [lonstre pynkuuu. ['paduk pynkuun. CoiictBa pyHkuunii. JInneitHas
dyukyst, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YPaBHEHUN 1
CHUCTEM JIMHEHHBIX YPaBHEHUMN.

8 KUIACC

Yuciia ¥ BbIYHMCIEHHSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppauuoHanbHOM dYHcie. [lecsaTuunbie
npuOJIMKEHUsT UppaLMOHANbHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBAJPaTHBIX KOPHEH U MX
IpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qyucia.

Crernenb ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch Yucia.

Anredpanyeckne BbIPaKeHUs

KBanpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoil Jpobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpanyeckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U MX
npeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHU#, cBOAAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass MHTEpIIpeTanysl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU. [ [prMepBI pelieHns CHCTEM HETMHEMHBIX YPABHEHUH € IBYMs
NEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

UuciioBble HEpaBEeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOW mepeMeHHOM. Cucremsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOMaCTh ONMpeaesIeHUus] 1 MHOXKECTBO 3HaueHUH (pyHKIu. CriocoOb
3aaHus QYHKIIHI.

I'padpuk ¢ynkuun. Yrtenuwe cBoiictB QyHkiuu no e€ rpaduky. IIpumepst rpapukon
(GYHKINH, OTpaKaIOLMX peaIbHbIe IPOIIECCHI.

OyHKUMHU, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. @yukimn y = X2, y = X3, y = \X, y=|x|. Tpadrueckoe pemenre ypaBHEHHI H CHCTEM
YpaBHEHUU.



9 KVIACC

Yuciia 1 BLIYUCICHUA

PanyonanbeHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKEeCTBO JI€HCTBUTENBHBIX YHCEN, JACHCTBUTENbHBbIE YHUCIA KaK OECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JICHCTBUTEIBHBIX
4uCeJl U KOOPAUHATHOU MPSMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YHUCJIAMHU.

Pa3mepbl 00bEKTOB OKpYXKarOIIEro MUpa, JJIMTEIbHOCTh IPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh HpuOIMKeHUs. OKpyIiIeHUE YHUCEll.
[Tpukuaxa v OLeHKa pe3yIbTaTOB BEIYACICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHHe. Penienue ypaBHEHHN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapaTtHoe
ypaBHeHHUe. [Ipumepsl perieHns ypaBHEHUN TPETbEW M YETBEPTOM CTENEHEH pa3oKEHUEM Ha
MHOKHTEIH.

Pemenue npoOHO-paliiOHATBLHBIX YpaBHEHUN. PelieHre TeKCTOBBIX 33124 alireOpandecKuM
METOJIOM.

VYpaBHeHHE C JABYMsS INE€peMEHHbIMH U ero rpaduk. PernieHue cucreM JIBYX JMHEWHBIX
YPaBHEHHUH € ABYMs IIE€pEMEHHBIMU. PellleHne CUCTEM [BYX YPaBHEHMH, OJHO M3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHHN C
JIBYMsI IIEPEMEHHBIMU.

Pemienue TekCTOBBIX 3aj1ay anreOpandeckuM CrocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JNMHEMHBIX HEPABEHCTB C OAHOW IEpeMEHHOW. PemenHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangpatHele HepaBeHCTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPUIMHBI
napaboJIbl, OCh CAMMETPHUH TTapadoIIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |x| 1 ux cBoiicTsa.

YuciioBble MOCIE10BATEILHOCTH M NIPOrPECCUH

[TonsiTE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmymoit 1 popMyII0ii N-TO UIIeHa.

Apudmernueckas u reomerpudeckas nporpeccuu. opmyiisl N-ro uieHa apuPpmMeTuyecKoi
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 41WIeHOB apu(METHUECKOW M TeOMETPUYECKOH MpOrpeccuié TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHIUATbHBIN pOCT. CII0KHbIE TPOLIEHTHI
INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NpOrpaMMbl y4eOHOro Kypca «Anredpa»

XapaKTEepPU3YIOTCS:
1) narpuoTnyeckoe BOCIIUTAHUE:



MPOSIBJICHUEM HWHTEpeca K NPOLUIOMY W HACTOSAIIEMY POCCHMCKOM MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCUMCKMX MAaTEMATUKOB U POCCHUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJaHWMHA W peau3allid €ro Ipas,
MPEJCTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIaHCKOTO o0IIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4ECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTeMaTUYeCKOro 0O0pa3oBaHUS HA NMPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICITHOM MPOo(heCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHUAYaJbHOM TpPAaeKTOPUU OOpa3oBaHUsI U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHATIBHOMY M JCTETHYECKOMY BOCHPUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeEJIOBEKAa, NPHUPOAbI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMHU
WCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) pusuveckoe BocnuTaHME, POPMHUPOBAHUE KYJbTYPbI 310POBbS M SMOLMOHAJIBHOTO
Os1aromosyqusi:

TOTOBHOCTBIO PUMEHSTh MaTEMAaTUUECKHE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS, BEICHUS
37I0pOBOr0 00pasa >KU3HU (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHI M OT/bIXA,
perynspHas (Gu3nUeckas akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYTroro 4eIoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM JJIS pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpeibl, 0CO3HAHUEM TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U IyTeH UX PEIICHHS;

8) ajanTanus K MN3MEHAIOUUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPaKTUUYECKYIO ESATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Jro/Iel, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMIICTCHITUN U3
OTIBITA IPYTHUX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYyIUpOBaTH UACH,
MOHSITHS, THIIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neuIuTel COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLIM KOHTPMEP, KOPPEKTHPOBATh NMpPUHUMAEeMble pEIICHUs U JeHCTBHA,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBJIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC NMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HNOHSATHH, OTHOUICHUH MEXIy HOHATHUAMH, (OPMYJIHPOBATH ONPEICICHUS TOHATHMH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIs1 00001IeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

BOCHPUHHUMATh, (POPMYJIHUPOBATh U MPEOOPa30BBIBATh CYXKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, IpeIIararb KPUTEPUH ISl BBISABICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHI;

JieTIaTh BBIBOZBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX Y WHIYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUEHHI 10 aHAJIOTHH;

pa3dupaTh J0Ka3aTeNCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSIMBIE U OT IPOTUBHOTO),
IPOBOJIUTH CaMOCTOSITEIBHO HECJIOXKHBIC JIOKA3aTENIbCTBA MAaTEMAaTHUECKHX (DAKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, IPUBOJUTH MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMOCO0 pemeHuss yd4eOHOM 3ajauM (CpaBHUBAaTh HECKOJIbKO BAapHAHTOB
peteHusi, BEIOMpaTh HanOoJee MOIXOAAIINN ¢ YIETOM CaMOCTOSITEIHHO BBIJEIICHHBIX
KPUTEPHEB).

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATENIbCKUM  MHCTPYMEHT  TO3HAHUS,
dbopMynrpoBaTh BOMPOCHL, GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIIEHO
YCTaHABJIMBAaTh UCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y, aPIyMEHTHPOBATh CBOIO
HO3UIUI0, MHCHHE,

MPOBOJIUTh IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJBIIOE HKCCIEOBaHWE TI0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

CaMOCTOSATENbHO  (popMynmHupoBaTh 0000IIEHHUST W  BBIBOJABI 1O  pe3yJbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYyUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHMIA;

IMPOrHO3UPOBATE BO3ZMOXKHOC Pa3BUTUEC MPOLECCCA, 4 TAKIKC BBIJIBUT'ATh ITPEAITOJIOKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAUMBIX
JUISl pEILICHNUS 3a]a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh HH(DOPMAIUIO
pa3INYHBIX BUAOB U (POPM IpPECTABICHUS;

BbIOUpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;



OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUAM, IPEIIOKEHHBIM yUUTEIEM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelCcTBHUA:

BOCIIPUHHUMATh U q)OpMy.HPIpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBHAMHU U LECIAMU
OoOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOI0 TOYKY 3pPEHMsSI B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AAaBATh MMOACHCHHA 110 X0y pCHICHUSA 3aaa4l, KOMMCHTUPOBATb
HOJTY4EHHBIH Pe3yJIbTar;

B X071¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOW TEMBbI, TPOOIIEMBI,
perraeMoi 3a/1auu, BEICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOMCK PELICHUS, CONOCTABIATh
CBOM CY>KACHUS C CY)KICHUSAMH JPYTHX YYaCTHUKOB JHAI0OTa, 0OHAPYKUBAThH pa3Indne
U CXOJCTBO TO3UIMHA, B KOPPEKTHOW ¢opme (HopMyTupoBaTh pa3HOIIACHS, CBOU
BO3PAXKCHUS;

IPE/ICTAaBIATh PE3YNbTAThl PELICHUS 3a/1a4H, SKCIEPHUMEHTA, HCCICAOBaHMUs, IPOCKTa,
CaMOCTOSATENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHUS C Yy4ETOM 3a/1ad NPE3CHTAllUd U
0COOCHHOCTEH ayJJUTOPHH;

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U WHANBHUYaTbHON pabOTHI IPU
pelIeHun yueOHBIX MaTeMaTHIYECKUX 3a/1a4;

IMPUHHUMATDL LCJIb COBMECTHOM ACATCIIBHOCTH, IJIAHUPOBATHL OpTraHU3alluIO COBMECTHOH
paboTHI, pacpeaeiaTh BUIbI paboT, TOrOBapUBAThCs, 00CYKIATh IPOLIECC U PE3YIbTaT
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B TPYMITOBEIX opMax paboThl (00CykaeHUs, 0OMEH MHCHUSIMU, MO3TOBBIC
LITYPMBI U JPYTUE), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS
C IPYTMMH WIEHAMH KOMaH/Ibl, OLCHUBATh KA4eCTBO CBOETO BKJIa/a B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTh),
BbIOMpaTh CHOCOO pelIeHUus C Y4YETOM HUMEIOLUXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, 3MOLIUOHAJLHBLIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPoIlecca U pe3ysibTaTra perieHus
MaTeMaTHYeCKOM 3aa49;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJa4H, BHOCHTh
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHJCHHBIX OIIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJbTATA ACATEIHBHOCTH MOCTABJICHHOW LEIU U YCIOBUAM,
OOBSACHSATH MPUYMHBI JOCTHKEHUS WITH HEAOCTUKSHHUSI 1IEJIU, HAXOIUTh OIIHOKY, TaBaTh
OIICHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydeHus B 7 Kjacce OOyYarOIIUCS TMONYYUT CIEAYIOIIUE TpPEeIMETHBIC
pe3yJIbTaThl:

Yuciaa 1 BLIYHCTICHUS

BrimonHATE, codeTas yCTHbIE M NMHChbMEHHBIC TPHUEMBI, apuPMETHUYECKUE IEHCTBUS C
pPalMOHAIBHBIMU YUCIIAMU.



HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYEHUH JAPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoaute OT 0qHOM (OPMBI 3amMcU YKMCeN K Apyroil (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATHYHYIO IpO0OB).

CpaBHUBATh U YIIOPSAI0UNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh 4ncna.

BBINOMHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare npakTHKO-OPHEHTUPOBAHHBIE 3a7a4d, CBA3aHHBIE C OTHOILICHUEM BEIUYHH,
IIPONOPLUUOHAIIEHOCTBIO BEJIMYUH, IIPOLICHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEILICHUS 3a1a4
C Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yUeOHOT0 MaTepuania.

Haxoauth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrlinonHATe peobpa3oBaHus LEI0r0 BbIPaXKEHUsI B MHOTOWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
OPUMEHATH (OPMYIIBI KBapaTa CyMMBI M KBaJIpaTa Pa3HOCTH.

Ocy1ecTBIATh pa3ioXKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHMs pa3MyHbBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeNsIMH JUIsl IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHus U HepaBeHCTBA

Pemate nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexoaa OT
MCXOIAHOIO YpPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBis€TCd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METO bl IPH PEIICHNUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOUIUXCS PEIIeHUEM JMHEHHOTO YpaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTrO YypaBHEHHS C JBYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarb cucreMbl NByX JIMHEHHBIX ypaBHEHUI C JIByMsl MEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IOJy4YeHHBIN
pe3yJIbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM TNPSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3aliChiBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM sI3bIKE.



OtmedaTh B KOOPAMHATHOM MJIOCKOCTM TOYKHM IO 3aJaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIuA. CTpouTth rpaduk GyHKIUHN Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIHMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BbEM paboTHI.

HaxoauTe 3HaueHne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALMU, U3BICKATh U
MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOydarooIIuiics MOMYYHUT CIEAYIOLIUE IpeIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHHSA

Hcnonp30BaTh HayallbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YHUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENIbHBIE YHUCJIa TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOrO KBAJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YS IIPU HEOOXOJMMOCTH KaJbKYJISATOP, BBIMOIHATH MPE0OPa30BaHMsl BhIPAKEHUH,
coJIeprKalIiX KBaJIpaTHbIE KOPHU, UCIIONb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX Ipo0ed
crenene yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM I0Ka3aTelieM, BBIMOJIHATh IpeoOpazoBaHus
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKA3aTEIEM.

BbINONHATE TOXAECTBEHHBIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUW Ha OCHOBE
MpaBUJI ACHCTBHI HAJl MHOTOWICHAMH U aNreOpandyecKuMu ApoOsiMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[TpumeHsTh peoOpa3oBaHUs BhIPAXKEHUH ISl pellIeHUs Pa3INYHbIX 33/1a4 U3 MAaTEMaTUKH,
CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHelHbIE, KBAAPATHBIE YPABHEHUS U PALIMOHAIILHBIE YPABHEHHUSI, CBOJSALIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBONTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM UYHUCIE C
MpUMEeHEeHHEeM rpaduvecKiX MpeCTaBlIeHnH (YCTaHABINBATh, HIMEET JIU ypaBHEHUE UITH CHCTEMA
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuTe OT ciioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckol Mojenu ¢
MOMOIIbIO COCTABJICHUS YPAaBHEHMSI WJIM CHUCTEMBbl YpaBHEHHI, HMHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l MOJIYUYEHHBIN pE3ysbTar.

ITpyMeHsTH CBOIMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLICHKH, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEeMbl, JaBaThb TIpadUUYECKyi0 WIUTIOCTPALUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCTIONB30BaTh (PYHKIMOHATIBHBIE MOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003Ha4YeHUs), ONPEENITh 3HaUeHHE (PYHKIMH 110 3HAUEHUIO apryMEeHTa, ONpeAesaTh CBONCTBA
byHkmn 1o e€ rpaduky.

Ctpouts rpaduku dJeMEHTapHBIX (QYHKIIHA BH/IA:

y = kix, y = x2, y = x3,y = |x|, Yy = VX, OIuCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&

rpaduky.



K xoniy obOydyeHuss B 9 kJjiacce OOydYarOIMUKCS TMOJYYUT CICAYIOMNE MPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHUSA

CpaBHMBATh U yNOPSAA0YMUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoinonusaTe apudmeTnueckue AeHCTBUS C PallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHbIC U
IUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN € IEJIBIMU 110Ka3aTeIsIMU U KOPHEH, BBIYMCIIATh 3HAYCHMUSI
YHUCJIOBBIX BBIPAKEHUM.

OKpyriiATh JCHUCTBUTEIBHBIE YMCIIA, BBINOJHATh MPUKHUIKY pe3yJibTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HepaBeHCTBA

PeaTe nuHelHbIE U KBaAPATHBIEC YPAaBHEHHUS, YPABHEHHUSI, CBOSIIHUECS K HUM, IPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemats cuctembl ByX JMHEWHBIX YpaBHEHHUH € JBYyMs IIEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemath TekcToBble 3amayd anreOpanyeckKuM CHOCOOOM C TOMOINBIO COCTaBIICHUS
YPaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMsl IEPEMEHHBIMU.

IIpoBOINTE MPOCTENUIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBINBATh, HIMEET JIM ypPaBHEHHE HITH CUCTEMa
YpaBHEHUU pellIeHusl, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300pa)xkaTh peEIICHHE
HEPaBEHCTB HA YUCIIOBOM IPSIMOM, 3aIIMCHIBATh PEUICHUE C IIOMOLIBIO CHMBOJIOB.

Pemats cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIIHNE KBaAPAaTHOE
HEPAaBEHCTBO, M300pa)KaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSMOIi, 3aMUCHIBAThH
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonbs30BaTh HEpABEHCTBA PH PELICHUH PA3JIMYHBIX 334a4.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKH PACIIONOKEHHE Ha

KOOPJIMHATHO#M TIOCKOCTH TpadukoB GyHkimil Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,Yy=x3,y= VX, y = |X|, B 3aBucHMOCTH OT 3HaYeHUI KO3(PUIIMEHTOB, ONMUCHIBATH CBONCTBA
GyHKIMA.

Crpouth U M300pakaTh CXEMaTHYECKU TpadUKu KBaJpaTHUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA MO UX IpaduKam.

Pacnio3naBaTh kBajipaTHuHY10 (QyHKIHMIO 10 (popMyIie, MPUBOAUTH IPUMEPHI KBaIpaTUUHBIX
byHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBate apu(MeTHUECKYI0 U T€OMETPUUECKYIO MPOrPECCUU MPU pasHBIX CIIOCOOax
3aJJaHHUs.

BBINONMHATE BBIYUCIIEHUS C HCIOJNb30BaHHEM (GOpMya N-rO ujeHa apuMeTHYecKod u
TEOMETPUUECKOHN MPOTPECCUI, CYyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemmarts 3aaun, cBA3aHHbBIE C YUCIOBBIMHU MTOCIIEOBATEILHOCTAMHU, B TOM YHCIIE 33/1a4U U3
peasibHOM JKM3HHU (C HCTIONIBb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUI).

TEMATHYECKOE IIJIAHUPOBAHUE YUEBHOI'O KYPCA (IIO I'OJIAM OBYYEHUA)

7 xmacc (102 1)



DJIeKTPOHHbIE

(uudgposbIe)
HassaHue pasgena OcHoBHOE coaepiKatme OcHOBHble BUADbI AEATENbHOCTU 06pa30BaTeﬂbHLle
(tembl)(umncno uyacos) obyuatowmxca pecypcesl
Yucna n ITonsiTue CucremaTu3upoBatb M o0oramarhb
BBIYHMCIEHHUS. panoHaIBHOTO 3HAHMUSA 006 OOBIKHOBEHHBIX "
PannonannHble quca. JIECSITUIHBIX IPOOSX.
quciaa Apudpmerndeckue CpaBHUBATh H YNOPSAOYMBATHL APOOH,
eHCTBUS c peoOpa3oBbIBasi MIPH HEOOXOIMMOCTH
(254 panroHaAIBHBIMU JeCATUYHBIC TpOoOU B OOBIKHOBEHHEIE,
yuciiamu. CpaBHEHHE, OOBIKHOBEHHBIE B JECATUYHBIC, B
YIIOPAIOUMBAHUE YaCTHOCTH B OECKOHEUHYIO
panoHaIBHBIX JIECATUYHYIO APOOB.
qHUCe. I[IpumMeHATH pa3HOOOpPa3HbIe CHOCOOBI
Creneunb c M NpuéMbl BBIYHMCIEHUS 3HAYeHUil
HaTypalbHbIM APOOHBIX BBIPAKEHUH, COJEpKALINX
mokazaTesieM. OOBIKHOBEHHBIC U ACCATUYHBIC APOOU:
Pelltenyue OCHOBHBIX 3aMEeHSITh npu HEOOXO0ITMMOCTH
3aga4 Ha Z[p061/1, ACCATHYIHY IO I[pO6I) OOBIKHOBEHHOI 1
MPOLIEHTHI us3 OGBIKHOBCHHYIO ,Z[eCfITI/I‘-IHOI\/'I,
pearbHOM NPaKTUKH. NPUBOANTL  BhIpaKeHHe K  (opwme,
IpusHaku HanboJiee yIOOHOM TSI BEIYUCIICHUM,
JIETUMOCTH, npeoOpa3oBbIBATH apoOHBIe
PAa3ITOKEHHS Ha BBIP@)KCHHSI HA YMHOJKCHHE U JICJICHUE
MHOKHUTEITH JIECATUYHBIX ApOoOei K IeHCTBHIM C
HaTypaJIbHBIX YHCEl. HCIBIMH 9HCIIaMH.
IIpuBoAUTH 4YHCIOBbIE M OyKBEHHbIE
PeanbHble NpPUMepPbl CTCIEHU C HaTypaJbHBIM
3aBucmocTu. lNMpaman mokasareyieM, OOBSCHsSA 3HAYCHUS
n obpaTtHana OCHOBAaHMSI CTENIEHM U TIOKa3aTes
nponopLmMoOHaZIbHOCTU CTCIICHH, HaxXoJIUuTb 3HA4YCHUA
crerenet Buma a" (a — mroGoe
pauuoHaIBEHOE quCIIo, n —
HATypaibHOE YUCIIO). bubnnoreka LHOK
MoHumaTb cMmbic/ 3anmucu 6onbLINX https://m.eds00.ru/7f415b90
ymcen c NOMOLLbIO AEeCATUYHbIX Apoben
M cteneHen yncna 10, NpUMEHATbUX B
peanbHbIX CUTyaLLUAX.
IIpuMeHATH TIPU3HAKU JICJIMMOCTH,
pazioxeHus Ha MHOYHUTEITH
HaTypaJIbHBIX YHCEJL.
PemaTp 3aga4m Ha 4acTH, NPOICHTHI,
MPONOPILIMK, Ha HaXOXJASHHE Ipodu
(IpomeHTa) OT BEJIWYUHBI U BEITUMYHHBI
no e€ gapobu (mpoIlleHTYy), Apodou
(TIpo1IeHTa), KOTOPBIA COCTAaBIISIET OJIHA
BenmuynHa oT Jjpyroii. IIpuBoauTs,
pa3éuparb, OIEHUBATH pa3JIUYHBIC
pelIeHus, 3allMCH PEIISHUH TEeKCTOBBIX
3amad.
Pacno3naBaTh M 00BSICHATDH, OIUPAsICh
Ha OonpeaAcjICHu, npsamMo
MPONOPILIHOHAILHBIE v obparHo
NponopuruoOHaJIbHbBIC 3aBUCHUMOCTH
MEXTY BEJIMYUHAMH; NPUBOAUTH
npuMepbl  3THUX  3aBHCHUMOCTEH W3
peanbHOro MHpa, U3 JAPYTUX YUEOHBIX
MPEIMETOB.
PewaTb NPaKTUKO-OPNEHTUPOBAHHbIE
3a4a4u Ha A4pO6Un,NPOLEHTbI, MPAMYIO U
obpaTHY0 NPONOPLUOHANBHOCTH,
nponopumu
Auredpanyeckue bykBeHHBIE OBaagersb anrebpandeckoi
BBIPaKeHHUs BBIPAYKCHUSI. TEPMHUHOJIOTHEH W  CHMBOJIUKOW,
IlepeMeHHBIE. NMPUMEHSITh € B IIPOIIECCE OCBOCHMS
(27 4) JlonmycTtumsbie ydyeOHOro marepuana. bubnuoteka HOK
3HAUCHUA HaxonuTh =~ 3HadeHus OYKBEHHBIX https://m.edsoo.ru/7f415b90
IEpEMEHHBIX. BBIPKEHUH npu 3aJaHHBIX
DOpMYyIJIBL. 3HAUCHUSAX OYyKB; BBIIIOJIHATH

IIpeoOpazoBanue

BBIYMCJICHUS 110 (hOpMyIam.



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

OyKBEHHBIX
BBbIpAKECHUH,
packpbITHE CKOOOK U
IpUBEICHUE

O 100HBIX
claraeMapIx.

CBolicTBa CcTeneHun c
HaTypasbHbIM
nokasaTesiem.

MHoOrou4neHsbl.
CnoxeHue, BbluMTaHUe,
YMHOXeHue
MHOro4sieHoB. Popmy bl
COKpaLEHHOro
YMHOXEeHMUA.
PasnokeHune
MHOTO4Y/IeHOB Ha
MHOXUTENMn

BBINOJHATH 1Ipe00pa3oBaHUs LIEJIOTO
BBIPQKCHUS B MHOTOYJICH
IIPUBEJICHUEM IOJJOOHBIX CJIaraeMblIX,
PacKkpbhITHEM CKOOOK.

BbINOJNHATH YMHOKEHHE OJHOYJICHA
Ha MHOTO4YWICH W MHOTO4YWICHAa Ha
MHOTOYJICH, NPHMMEHATb (OPMYIIBI
KBaapata CyMMBI W  KBaJpaTa
pasHOCTH.

OcyuecTBJIsATh pazioxxeHue
MHOTOWICHOB Ha MHOXHTCIU ITyTEM
BBIHECCHHUSI 3a CKOOKHM  00Iero
MHOKHUTEIsSI, TIPUMEHEHHST (POPMYJIbI
pasHoCcTH KBaJIpaToB, bopmyn
COKpAalIEHHOIO0 YMHOKEHHUSI.
IIpumeHaTs npeobpa3zoBaHue
MHOTOYJICHOB TSt peureHus
pa3sIUYHBIX 3amad M3 MAaTEeMaTHKH,
CMEXHBIX TMPEJIMETOB, W3 peaTbHOU
MPAaKTUKH.

3HaKOMUTbCA C I/ICTOpI/IeI7I pPa3BnUTUA
MaTeEMaATUKU

YpaBHeHus u

VYpaBHEeHHE, npaBuia

Pemrars JHMHENHOE ypaBHEHHE C

HepaBeHCTBA npeoOpa3oBaHUs OJTHOM NEepEMEHHOMU, NnpUMeHsAs
(20 u) ypaBHEHUsI, npaBujIa IIepexoa OT HCXOJHOTO
PaBHOCHJIBHOCTH YPaBHEHUs K PpaBHOCHIIBHOMY eMy Ooiiee
YpaBHEHHIA. npocroro Buna. IIpoBepsTh, IBISICTCS
JInaelHoe YpaBHCHUEC JIn KOHKPCETHOC HUCII0 KOpHEM
C OJIHOM NMEepEeMEeHHOI, YpaBHCHHUSI.
pelleHre  JIMHEHHBIX Iloa6upars npuMepbI Nap YUCEI,
ypaBHeHHﬁ_ Pemenue SIBJIAFOIUXCS PCIIECHUEM JIMHECUHOTO
3aja4y C IIOMOIIB IO YpaBHCHUS C ABYMs IIEPEMECHHBIMU.
ypaBHEHHIA. CTpOuTH B KOOPJIMHATHOM IJIOCKOCTH
. rpaguk JUHEHAHOro ypaBHEHUS C Bubmoreka ]_[OK
JIHeAioe ypaBHeHne | iByMs NEPEMCHHBIMH; MOb3YsC https://m.eds00.ru/7f415h90
¢ ABymA rpa¢uKoM, MPUBOJAUTH MPUMeEPbI
nepemeHHbIMU 1 ero peuIeHus YpaBHECHHUSI.
rpadpuk.Cuctema asyx HaxoauTe penieHHe CHUCTEMBI JABYX
JIMHENHbIX ypaBHeHWI JIMHEWHBIX YpaBHEHUM C NBYyMs
¢ AByMmA IIepEeMEHHBIMU.
nepemeHHbIMN. CoctaBnAaTb U pewaTtb ypaBHEHNE UK
PeweHune cucrem CUCTEMY YpPaBHEHMI NO YCAOBUIO
ypaBHeHwi4 cnocobom 3af4a4uM, UHTepnpeTUpPoBaTb B
NOACTAHOBKMK 1 COOTBETCTBMM C KOHTEKCTOM 3a4auu
cnocobom cnoxeHus NoJlyYeHHbI pesyabTaT
KoopaunaTein Koopnunara Touku HN306pakaTs Ha  KOOPAMHATHOM
rpagukm. Ha OPSIMOMA. npssIMOl  TOYKHM, COOTBETCTBYIOIIHE
®ynkuuu (24 4) YHucioBble 3aJlaHHBIM KOOprHaTaM, JIy4H,
HPOMEKYTKH. OTPE3KH, MHTEPBAJIBI; 3alIUCHIBATH HUX
PaccrosiHue MeXay Ha aJireOpandyeckoM sI3bIKe
ABYMsI TotuKaMn OTMeYaTh B KOOPAWHATHOI IIOCKOCTH
KOOpAMHATHOM TOYKH TI0 3aJaHHBIM KOOPIMHATAM;
HpAMOH. CTPOHUTH rpaduku HECJI0KHBIX
IIpsimoyroabHast 3aBHCUMOCTEH, 3alaHHBIX
cucTeMa KOOPAUHAT ¢GopmynamMu, B TOM YHCIIE C TTOMOIIBIO
Ha IJIOCKOCTH. mu@poBBIX JabopaTopuii.

ITpumeps! rpaduKoB,
3aJaHHBIX
dopmyiramu. Urenue
rpadKOB peaTbHBIX
3aBHUCHUMOCTEH.

[MonsiTue pyHKIHAH.
I'padpuk (pyHKIIIH.
CpolictBa  (pyHKIHIL.
Jluneitnass  QyHKIHS.
[TocTtpoenue rpaduka
JMHEWHON  QYHKIUU.
I'paduk pynkumm y =
[x1

IIpumensTh, H3yyaTh NpeHMYIIecTBa,

HHTEPNPeTHPOBATH rpaduaecKkuii
CIIocO0 TpEeNnCTaBICHUS W aHaIN3a
pa3zHooOpa3Hoi JKU3HEHHOMN
nH(OOpMAITHH.

OcBauBaTh  TIOHSATHE  (QYyHKIHH,
OBJIAJIEBATH (pyHKIIMOHANBHO
TEPMUHOJIOTUEN.

Pacno3HaBaTh JTHMHEHHYIO (QYyHKIIAIO
y = kx + b, onuchiBaTh €€ cBoiicTBa B
3aBUCHMOCTH oT 3HAYCHUN
kod(pdunmentos Kk u b.

Crpouts rpaduxkn JIMHEHHON

pyHKIUN, GQYHKIAT
y=ix|.

Hcnoan3oBath HudppoBbIe pecypebl 1JIs

MMOCTPOCHUSI

bubnuoreka [HOK
https://m.edsoo.ru/7f415b90
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rpaduKoB (QYHKIMH U U3yUeHUs] UX
cpoiicte.  IIpuBonuts IIPUMEPBI
JIMHEHHBIX 3aBUCUMOCTEH B
peaIbHBIX IIPOIECCax M SIBJICHUSIX

[oBTOpenue u
0000meHne(6 4)

IToBTOpenue
OCHOBHBIX TIOHSATHH U
METOZOB  Kypca 7
Kjacca, o00oO0meHue
3HAHUU

BbiOuparh, NPUMEHSITH OLEHHBATH

€Ioco0bl CpaBHEHUS qucen,
BBIUMCIICHUIA, npeoOpa3zoBaHUi
BBIPQKEHUH, PEILLIEHNUs] YpaBHEHUH.

OcymecTBIsATH CAMOKOHTPO.Ib
BBINOJIHSEMBIX neicTBUM u
CaMOIIPOBEPKY pe3yibTara
BBIYMCIICHUH, npeoOpa3oBaHUH,
nocrtpoenuii  Pemars 3amxaum U3
peabHON JKU3HU, NPHMEHSATH
MaTeMaTH4YecKue 3HAHUA JUIsL

PCIICHUA 3a4a4 U3 APYTUX NpeaMeToOB.

Pematnb TeKCTOBbIE 3a1a4m,
CPaBHHBaTb, BbIOUPATH  CHOCOOBI
pelIeHus 3a/1a9u

bubnuoreka [HOK
https://m.edsoo.ru/7f415b90
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8 kuacc (102 u)

Ha3zBanmue
pasgeia (TemMbl) OcHoBHOE OcHOBHBIC BH/bI 1eATEJILHOCTH 00y4al0IUXCsl
Kypca (4UCI0 4acoB) cojiep:kaHue
Yucaa H KBanparHsblii KOpeHb ®opmMyIMpOBaTh OIpedeJeHue KBAJAPaTHOIO KOPHSA U3 bubmmo
BbIYHCJICHUSI. u3 qucia.lloustre 06 qucia, apupMETHICCKOrO KBaJIPaTHOTO KOPHSI.
KBangpaTnsbie HPpAIIOHAITEHOM IIpuMeHATH Oonepauuio U3BJICYCHUS KBAAPATHOTO KOPHSI TCKa
KOpHH qucie. JlecaTuaabie W3 YHCla, HCIO0Jb3Ysl IPH HEOOXOAUMOCTH KAJbKYJISTOP. HOK
(15 ) OPUOITHKCHUS OueHUBATH KBaJApaTHBIC KOPHU LEABIMH YHCIAMU H httgs;//m
HPPAIHOHATBHBIX IECSITUYHBIMU APOOSIMU. .edsoo.r
quce. CpaBHMBaTh ¥ YNOPAJA0YHMBATH pAIllUOHAIBHBIC H W
JlelicTBUTEIbHBIC UppanroHaJbHbIe YHCJIA, 3alMdCaHHBIC C IIOMOIIBIO u//alra
qucia. CpaBHeHI/Ie KBaJApaTHBIX KOpHefI. f_8
NEeHCTBUTEIIBHBIX HccaenoBaTh ypaBHEHHME X° = @, HAXOJUTh TOYHBIE W
qucen. npubmmKkéHHbIe KOpHH Tipu & > 0.
ApudpmMeTndaeckuii HccnenoBars cBoOiicTBA KBaJApaTHBIX KOPHEH, MPOBOIS
KBaJpaTHBIIKOPEHbD. YHCJIOBBIE IKCIIEPUMEHTHI c HUCITOJIb30BaHUEM
VpaBHeHue Buaa X2 = KaIbKyJIsATOpa (KOMIOBIOTEPA).
a. CpoiicTBa Jloka3bpiBaTh CBOMCTBAa apu(METHUUYECKUX KBaJgpaTHBIX
apudMeTHICCKIX KOpHEIi; MPUMCHSTH ux Ui npeoOpa3oBaHus
KBaJIPaTHBIX KOpHEHl. BBIPa)KCHHIH.
IIpeo6paszoBaHue BbINoJHATHL Mpeodpa3oBaHUsl BBIPKCHUM, COMECPKAIITUX
YHUCJIOBBIX KBaJpaTHbIC KOpPHU. BreIpaxkaTh IIEpEeMCHHBIC U3
BBIPAKCHHUH, TCOMETPUUCCKUX U (Ppu3ndeckux (popmyir.
coaepIKaImux BbIuuciaaThb 3HAYEHUSA BBIPKECHUH, coAeprKalux
KBaJIpaTHbIE KOPHU KBaApaTHBIC KOPHU, HUCHOJIB3YysdA IIpU HeOGXOHHMOCTI/I
KaJIbKYJISATOP.
Hcenoab3oBaTh B XOAE PEIICHUS 3a/a4d dJIEMEHTapHBIC
NpEeACTaBJICHUSI, CBSI3aHHBIC C OPUOIHMKEHHBIMHA
3HAYEHHUSIMU BEJIUYUH.
3HAKOMHUTBCH € UCTOPHEN Pa3BUTHI MAaTEMAaTHKHU
lpodonxceHue
Yucaa u CrerneHb € HEIbIM DopMyIHPOBATH ONpeAeIeHHe CTETICHH C [ETbIM BuOiuoT
BBIYHCJIEHHSI. noKazaTeyeM. noka3aTesieM.
CreneHsb ¢ meabIM CrannaprHast 3al1uCh YUCIIA. IpeacraBasiTh 3anuch OOJBIINX U MAaTBIX YUCET B Cka HOK
nokasareJjeM Pasmeprl 06bexTOB crangapTHOM Buje. CpaBHMBATHL YHCIIA H https://m.e
(7w OKpYZKarollero mupa (ot BEJIMYWHBI, 3alIUCAHHBIE C UCIOJIb30BAHUEM dsoo.ru/7f
3JIEMEHTaPHbBIX > Us00.TU/ 71
4acTull JI0 KOCMHYECKUX crenenn 10. 417af8
00BEKTOB), IJIUTEIHLHOCTh Hcnoab3oBaTh 3amUch 4YuCeNl B CTaHJAApTHOM BUIE |
IPOIIECCOB B JUTSI BEIDQKCHUST pa3MEPOB OOBEKTOB, JUTUTEIBHOCTH
OKpY7KarolleM MHUPE. NPOLIECCOB B OKPY’KAIOIIEM MHpE.
CBolCTBA CTENEHU C LEITBIM @®opMyIUPOBATh, 3ANHCHIBATL B CHMBOIHYECKOii
nokasareyieM .
¢opme 1 naTIOCTPUPOBATH MPHUMEPAMHU CBOWCTBa
CTCIICHU
C LICIBIM ITOKa3aTeIeM.
IlpumMeHsaATH CBOMCTBA CTEIEHU LIS
npeoopa3zoBaHUs
BBIPAXKCHHI, COACPIKAIINX CTESIICHU C [EJIBIM
nmokaszarejeM. BbINOJHATH AeficTBHUSI C YHCIAMU,
3alMCaHHBIMU B CTaHIAPTHOM BHAC (YMHOXXCHHUE,
JieJICHUe, BO3BEJICHUE
B CTCIICHbB)
Auredpanyeckue KpanparHslii TpéxuieH. Pacno3naBaTh KBaJpaTHBIN TPEXUIICH, Buomuo
BbIPAKEHHUS. Pasnioxenue kBaapaTHOTO YCTaHABJIMBATHLBO3MOKHOCTE €TI0 Pa3IOoKEHU s
Ksagpatublii TpexqjICHaHa MHOXKHUTEIIN Ha MHOYHTEIH. TCKa
TPEX4JIeH PackiaanbiBaTh HA MHOKUTEJIM KBaJPAaTHBIN HOK
(5 ) TPEXWICHC HEOTPUIATSIBHBIM IUCKPUMHUHAHTOM httgs;//m
-edsoo.r
u/7f417a
8
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Aurredpanyeckue Anrebpanueckast poOBb. 3anuchIBaTh aNreOpanvyecKue BBIPAXKEHHUS. bubanoreka
BbIPasKeHHSI. JlomycTumsie 3HAYCHUS Haxoauts o0macTh onpenencuus| 1[OK
Auredpanyeckas IEPEMEHHBIX, BXOJALINAX B palMOHAIIBHOTO BbIPAXXEHHUS. BBINOJIHATH httgs://m.edsoo
ApodH anrebpanyecKue BBID@KEHMsS. | upcioBbIe mojcTaHOBKH n  Bhrameasite| TU/7f417af8
(15 9) OcHOBHOE CBOWCTBO 3HAYCHHE ,upo61/1, B TOM YHUCJIE C IMOMOUIBIO|
anreOpandeckoi npoowu. KalbKyjsiTopa. POopMy/IHpoOBAaTh OCHOBHOE
Coxkpaienue qpooeii. CBOICTBO anrebpandeckoil  npobu u
Crnoxenue, BB[THTaHUE, NMPUMEHSITh €ro JJs npeoOpa3oBaHUs
YMHOXCHHC u ACJICHNE POGEiA. BbINOJIHATH AelcTBUSA C
anredpaudeckux HPOGGP:I- anreOpanyecKuMu  apo0smMu.  IIpUMEHATH
IlpeoGpasoBanue  BBIDAKEHUH, | pheoGpasoBanus BbIPAKEHMI U pelIeHus]
cojepxamux  anrebpamieckue 3a7a4. BeIpamkaTh mepeMeHHBIe U3 (OpPMYJI
Apobu (bu3nueckux, reOMETPUUECKUX,
OIMCHIBAIOIIMX OBITOBBIE CHUTYaIINH)
YpaBHenus KBanpartHoe YPaBHEHUE. Pacno3snaBaTh KBaJpaTHBIC ypaBHECHUS. bubiroreka
U HepaBeHCTBA. Henonnoe KBaJpaTHOE 3anuceIBaTh dopmyaay KOpHEH HOK
KsaapaTubie ypaBHeHue. @opMmyja KOpHEH | KBaapaTHOTO ypaBHEHUS; pewars | https://m.edsoo
ypaBHeHUst KBaJIpaTHOTO YpaBHEHHUSI. KBaJpaTHble YPaBHEHUs] — IIOJIHBIE U ru/7f417af8
(15 ) Teopema Buera. HEMOJIHbIE.
Pemrenue ypaBHEHU, IIpoBoauTe mnpocreiiliue HccaeI0BAHUSA
CBOJSIIMXCS K  KBaIPaTHBIM. KBaJpaTHBIXyPaBHEHHI.
IIpocreiimue JpOoGHO- Pemiarb ypaBHeHHUsI, CBOJSIIUECS K
panroHaJIbHBIC YPABHCHUS. KBaJIpaTHBIM, c TIOMOIIbIO
Pemenne TEKCTOBBIX 3amad  C npeoOpa3oBaHUN M 3aMEHOM IepeMeHHOM.
IIOMOIIBIO KBaIpaTHBIX Haﬁ.]'llO)laTb u aHaJIU3UPOBATH CBsI3b
ypaBHEHUIA MEXIy KOpPHAMH H KOd(pduneHTamMu
KBaJIpaTHOT'O YpPaBHECHUSI.
dopmyaupoBaTtb Teopemy Buera, a
Taxke 0OpaTHYIO TeOpeMy, IPUMEHSITh OTH
TEOpeMbl [UIsd penieHus 3aaad. Pemartsb
TEeKCTOBBIE 3a1a4n anrebpanvecKuM
CcrocoOOM: NEepexoquTh OT  CJIOBECHOH
(GopMyJIMpOBKM  yCIIOBUS ~ 3aJadd K
anredbpandecKon MOJEITH Iy TéM
COCTaBJICHUS YpaBHEHUS, pemiars
COCTaBJIICHHOE YpaBHEHHE;
HHTEPIPETUPOBATH PE3yIbTaT.
3HAKOMUTBLCSI € HCTOpHeil  pa3BHUTHSA
anreOpsl
YpaBHenus JIuHeliHOe ypaBHEHHUE C OByMs Pacno3naBaTh JIMHEMHBIE YypaBHEHUS C Bubmioreka
U HepaBeHCTBA. HNepeMeHHBIMH, €ro rpaduk, JIBYMsI IIEpEMEHHBIMH. 1IOK

CucremMbl ypaBHeHHI
(13 v)

MIPUMEPHI PEIICHHs] YPaBHEHHUI B
EeNBIX J9HCIIax.

Pemrenne CHCTEM ABYX
JIMHEWHBIX YpPaBHEHUM C JABYMs
IIEpEMEHHBIMH. ITpumepsr
pellIeHuss CHUCTEM HEeJIMHEHHBIX

ypaBHEHUH c ABYMsI
NEepPEMEHHBIMHU.

I'papuueckasi uUHTEpHpETAUAS
ypaBHEHUs [¢ ABYMsI
NEepEMEHHBIMU u CHUCTEM
ypaBHEHUH c ABYMsI
MIEpPEMEHHBIMHU.

Pemmenne TEKCTOBBIX 3ajlad C

IIOMOIIIBIO CUCTEM YPaBHEHUU

CTtpouTsh rpaduku TUHEHHBIX YpaBHEHHUH, B
TOM YHCIE

HCIOJIb3YS U] POBBIE pecypcesl.

Paznunuarts napa’sseibHble u
TIepeceKaroIunecs npsiMbIE  TIO nx
YPaBHEHUSIM.

Pemats  cuctemMbl  ABYyX  JIMHEHHBIX
YpaBHEHHH C JAByMSI II€pEMEHHBIMH
IMOJACTAHOBKON U CJII0KEHHUEM.

Pemats  mpocrtediinue  CUCTEMBI, B
KOTOPBIX OJTHO U3 YPaBHEHUH HE sIBJIsIETCs
JIMHEHHBIM.

IIpuBoauTHL rpaduuecKy0 HHTEpHpeTaALHI0
pemreHus ypaBHEHUS c IBYMST
TMEepEeMEeHHBIMH W CHCTEM YypaBHEHUH C
BYMsI II€pEMEHHBIMU.

Pemiath TeKCTOBBIE 3aa4M aIreOpaniecKum
criocobom

https://m.eds
00.ru/7f417af

8

YpaBHeHust

U HEPaBEHCTBA.
Hepagencra (12
1)

YucioBble HEpABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJHOM
epeMeHHOM. JInnelinbie
HEpaBEHCTBA c OJIHOM
IIEPEMEHHON M HUX pELISeHHUE.

CucteMbl TMHEHHBIX HEPABEHCTB
C OJHOM TIepeMeHHONW U uX
pelieHue.

H3o6paxenne pemreHus
JIMHEHHOT0 HepaBEHCTBA U UX
CHCTEM Ha YHUCJIIOBOU NpPIMON

@opmyaupoBaTh  CBOMCTBA  YMCIIOBBIX
HEpaBeHCTB, WJUIIOCTPUPOBATH WX  Ha
KOOpJAUHATHOM OpsIMOH, 0Ka3bIBATh
anreOpanvecKu.

IIpuMeHsTHL cBOIiCcTBA HEPABEHCTB B XOJE
pelIeHwus 3a1ad.

Pemiath JIMHEHHbIE HEPABCHCTBA C OJHOM
TIePEeMEHHOH, n300paxars pemeHue
HEpaBEHCTBA Ha YMCJIOBOM IPSIMOH.

Pemath cucTeMbl JMHEHHBIX HEPaBEHCTB,
M300pakaTh PEIICHUE CHCTEMbl HEPaBEHCTB
Ha YHUCJIOBOM NpsIMOit

bubnnoreka
1HOK
https://m.eds
00.ru/7f417af
8

DyHKUHNH.
OcHoOBHBIE
TMOHATHS

ITonsitne ¢ynxkumn. OO6IacTh
OIIpEJICIICHUSI I MHOYKECTBO
3HaueHUi pyHKIUU. CrocoOnl

Hcnoan3oBaTh GyHKIMOHAILHYIO
TePMHUHOJIOTHI0 H

CUMBOJIUKY.

bubianoreka
OK

&ps://m .edsoo
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(5 u) 3amaHus (QyHKIUA. j BolunciasaTs 3Hauenus Qpynkuuii, sagannex] rU/7f417af8
I'papuk ¢ysakauu. CsoiictBa | dopMynamu
GyHKOUN, UX OTOOpakeHHe Ha (ipm HEOOXOINMOCTH HCIIOJIb30BaTh|
rpabuxe KalbKyJIATOP); COCTABIATL  TAGIHIBI
3HAYeHUH (QyHKIUH.
CtpouTs no ToukaMm rpapuku QyHKIHi.
OnuceIiBaTh CBOHCTBAa (YyHKIHH HA OCHOBE
eé rpadUIecKOro MpeaCTaBICHHUSI.
Hcnoab3oBarh (pyHKUIHOHATBHY IO
TEPMHHOJIOTHIO H
CHMBOJIMKY.
HccaenoBarsb OpUMEpPBI rpadukos,
OTpaKalOIMX  peaJlbHBIE  IPOIECCHl U
sBieHus. [IpMBOAMTH NpUMepPbI IIPOIIECCOB
W SIBJICHUI C 3aJlaHHBIMH CBOWCTBaMHU.
Hcnoab30BaTh KOMIBIOTEPHBIE NPOrPaMMBbI
JUTS TI0-
cTpoeHUs1  TrpadukoB byHKIMI "
W3YYCHHUSI UX CBOWCTB
DyHKUHNH. Yrenue U noctpoeHue rpagukon HaxoauTh ¢ nomoumbio rpaguka QyHKINu
YucJioBble ¢yskuuii. [Ipumepsl rpagukos 3HAYCHUE OJI-
(yuxun (dyHKUHMii, oTpaxaroumux HOUW U3 paccMaTpUBACMbIX BEIMYHH IIO
(© ) peanbHbIEC TPOLECCHI. 3HAYEHUIO JIPY-TOM.
DyYHKUHUH, ONHUCHIBAIONINE B HecnoxHBIX ciydasiX BbIPpaKaTh
IIPSIMYIO M 00paTHyIo ¢popmyJioii 3aBUCUMOCTH MEXIY BHOIHOTEeKa
OponopHuuOHAIBHBIC BEJIMYMHAMMU.
3aBMCHMOCTH, MX I'paUKH. OnuceIBaTh XapakTep HU3MEHEHHUsI OJIHOM Ht s://m.edsoo.r
lunep6ona. BEJIMYUHBI B mﬁmw
3aBHCUMOCTH OT HU3MEHEHHS IPYTOii.
lpodonxceHue
Ha3panue
pa3aena (TeMbl) OcHOBHOe coJep:KaHue OcHOBHbBIE BHU/IbI 1eATeJILHOCTH
Kypca (44c/10 4acoB) o0yyaromuxcst
I'padpux Pysxkuum y = X2 Pacno3naBarthb BU/IBI U3ydaeMbIX
DyHKINYY = X2,y = x5, ¢ynkumii. IMoka3pIBaTh cXeMaTHYeCKH
y= X, y=|x| rpadpuueckoe TIOJIOXKCHUE  Ha KOOPJMHATHON IUIOCKOCTH
pemenne ypasmenmii u cucrem | PaduUKOB byHkumii Buma:y = X,y =S,
ypaBHEHUM y= X, y=|x|
HUcnoub3oBaTh (QyHKIHMOHAIBLHO-TPaduyecKue]
npeacTaBJIeHUS JUTSL peuieHus "
HWCCIICIOBAaHUS  yYpPaBHEHHUW W  CHCTEM|
YpaBHEHUH.
IIpumensaTe nudpoBbBIe pecypebl s
oCTpoeHusI TpaduKoB QYHKIUH
IMoBTOpeHue n TToBTOpEeHNME OCHOBHBIX MOHSITHI Brioupars, MPUMEHSTh, OLIEHNBATH Buonuoreka
0006uenne (6 U METOJOB KypcoB 7 u 8 KJ1accoB, cnoco0bl CpaBHEHHUs YMCEJ, BBIYHUCICHUH, OK
q) 00001IeHe 3HAHUH npeoOpa3oBaHUil  BBIPAKCHUM, PCEIICHUS ﬂt s//m.edsoo
ypaBHEHHIA. ntips://m.edasoo
OcymecTBIsATh camoxonTpoas | .ru/7f417af8
BBITIOJIHAEMBIX JEHCTBUH M CaMOIIPOBEPKY
pe3yibTaTra BBIYHUCIICHUH,
npeodpa3zoBaHU, TOCTPOCHHN.
Pematy 3ajaum W3 peajibHON  KU3HH,
NMPUMEHSITh MaTeMaTUYeCKHEe 3HaHUS Ui
pemeHns 3ana4 U3 Ipyrux MpeIMeTOB.
Pemiats TeKCTOBBIE 3a4a4d, CPaBHUBATB,
BBIOMPATHCMOCO0bI PENICHUS 3aJ1a4l
9 kaacc (102 4)
Ha3Banmne OcHoBHOE OcHoBHbIE BH/IbI 1eATEJIbHOCTH
pa3aena comep:KaHue o0y4yaroumxes
(TeMsbl) Kypca
(4Mca0 4acoB)
YucJua u ParnmmonansHBIC 9HCIIA, Pa3zBuBaTh npejacraBjieHus o Bbubnuoreka HOK
BBIYMCJICHHS. HppalHOHATbHEIE YHCIIA, yncmax: or MHOXecTBa Harypanepubix | NttPS://m.edsoo.ru/7f417af8
HeiicTBUTEIbHBIE KOHCYHBIC U qHCelI 10 MHOXKECTBa
yucjaa OECKOHEYHEBIC JACCATHUYHBIC HeﬁCTBHTeHLHLIX
npobu. MHOXeCTBO YyHuCel.
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I[efICTBI/ITeHB HBIX YHCCII;

O3HAKOMHUTBLCH C BO3MOXXHOCTBIO

(9 JEHCTBUTEIILHBIE NpeJCTaBJICHUs JIEUCTBUTEIBHOTO
qnciIa Kak GECKOHCYHBIC 4JHCcIa Kak 0€CKOHEUHOH ecATHUHOM
ACCATHYHBIC NPOOH. npoOu, MPUMEHSITh ICCATUIHBIC
Bsanmuo onnosHauHoe NPUOIMIKEHUS PAIMOHAIBHBIX U
COOTBETCTBUE MEWKILY HMPPALUOHAIBHBIX YHCEL.
MHOMKECTBO JICHCTBUTEIBHBIX | Pl39GpaaTh AcHCTBHTEIBHBIE
THCEI M MHOIKECTBOM TOHUCK | yycja ToukaMu KOOPAMHATHOM
KOOPMHATHOM MPSIMOH. HPAMOi.
CpaBHeHHE JeHCTBUTEIBHBIX 3anuCHIBATE, CPABHUBATE H
ances, apudmerneckue YIOPSI0YMBATD JEHCTBUTEIHHBIE
ACHCTBHI € quCa.
ACUCTBUTCIIBHBIMI 9HCIAMU. | ByyponusiTh, cOUyeTass yCTHBIE H
ITpuGnmxénnoe 3HaUYeHUE THCHMEHHBIE MPHEMBI,
BCIIIIHEL, TOTHOCTE apudmernyeckue AelcTBUS C
IIpHGIIDKEHIA. paMOHAIBHBIMYU YHCIIAMH; HAXOAHUThH
Oxpyrienne yuceJ. 3HAQYEHMs CTETIEHEeH C LIeIbIMU
Hp“K“HKa M OlleHKAa ImoKasaTreJiiIMM U KOPHCEHU;
Pe3yJIbTATOB BHIMHCIEHHI BBIYMCJIATE 3HAYCHUS YHCIIOBBIX
BEIpayKCHUH.
IMoayuuTs mpeacraBJieHHe O
3HAYUMOCTH JAEHCTBUTENBHBIX UHCEIT
B MPAKTUIECKOU NEeATEIbHOCTH
qeJIoBeKa.
AHaJU3UPOBATH M J€JATh BBIBOJbI O
TOYHOCTH IPUOIINIKCHUST
JEeHCTBUTEIIFHOTO YHCIIa IIPHU
pelieHuu 3a1ad.
OKpyrJasTh ICHCTBUTEIBHBIC YHCHA,
BBINOJHATH NPUKUAKY pe3yJibTara
BBIUHMCIICHUM, OLleHKY 3HAaYE€HUU
YHCIJIOBBIX BBIPAKCHUH.
3HAKOMHUTBCSI ¢ MCTOPHEI pa3sBUTHS
MaTeMATHKH
YpaBHeHust JIuneitHoe ypaBHEHME. OcBauBaTh, 3alIOMHHATH H Buoamoreka ]_[OK
M HepaBeHCTBa. Pemienue ypaBHeHuii, NpPUMEHsITh Tpaduueckue .
YpaBHeHust CBOIAIINXCS K JINHCHHBIM. MeTO/AbI IIPU PEIICHUN YPpaBHCHHH, https://m.edso0.ru/7f417af8
¢ OJHOI KBagpaTtHoe ypaBHeHue. HEPaBCHCTB U UX CHUCTEM.
nepeMeHHOM Pemenue ypaBHeHuit, Pacno3naBaTh 1ieibie U JpoOHbBIC
CBOJISIIIIXCSI K YpaBHEHHUSI.
(14 v) KBaJpPaTHBIM. PemiaTs JiMHeliHbIe U KBaJpaTHbIE
BukBangpaTHbIe ypaBHEHUS. YPaBHeHHsl, yPAaBHECHUSI, CBOISIIIINECS
ITpumeps! pemienust K HUM, IIpOCTeUImne npoOHO-
ypaBHEHUN TpeThel u panmoHalIbHbIE YPAaBHEHUSI.
4eTBEPTON cTeneHeu IlpeanaraTs BO3MOXHBIE CITOCOOBI
pas3nokeHueMm Ha pemIeHnst TeKCTOBBIX
MHOYHUTEJIN. 3aja4, 00cykaaTh UX U peliaTh
Pemenue npobOHO- TEKCTOBBIE 33/1a49H Pa3HBIMU
paluoHaTbHBIX crocobamu.
YPaBHEHHUIA.
3HAKOMHUTBCS ¢ MCTOpUeil
Pemenne TeKCTOBBIX 3a1a4 Pa3BUTHSI MaTeMaTHKH
ajredfpandecKkuM MeTOAOM
YpaBHeHust JluneitHoe ypaBHEHUE C OcBauBaTh U NPHUMEHSATb TPUEMBI bubnuoreka OK
H HePABEHCTBA. JBYMSI IEPEMEHHBIMU M €T0 | pelleHHs CcHcTeMbl aByX nuHehnbix | https://m.edsoo.ru/7f417af8
Cucrempl . rpadux. YpPaBHEHUM C JBYMsI NEPEMEHHBIMU
ypaBHeH"“ CI/ICTeMa ABYX JIMHEUHBIX U CHUCTEMBI IBYX ypaBHeHHfI, B
(14 v) YPAaBHEHHII C ABYMSI KOTOPBIX  OJHO  ypaBHEHHE HE
HEPEMCHHBIMH 1 €€ SIBJISIETCS JIMHEUHBIM.
pewienne. PemeHue cucteM Hcnoan3oBath pyHKIIMOHATBEHO-
ABYX YPaBHCHIH, OJIHO 13 rpaduyecKu MPEIACTABICHUS Ul
KOTOPBIX JIMHCHHOE, a pelieHust " nccJae10BaHus
Ipyroe — BTOPO CTEIeHH. .
l—*pa(b“quKa’[ YpPaBHCHUHN U CUCTEM.
UHTEPIIPET | AHATU3HPOBATH TeKCThI 3aaad4,
aIusi CUCTEMBI YpaBHEHHH pemaTthb nx anredbpanuecKkum

C IByMs
NepeMEHHbIMU

CcrocoOoM: MepexouTh OT CIOBECHOM
(GopMyTMpOBKH yCHOBHSI 3aJadd K
arrebpanveckoil MOIEn MIyTEM
COCTaBJICHUSI CHCTEMBI YpaBHEHHI;
pemiaTh COCTaB

Penienue TekCTOBBIX 3a1a4
anreOpandecKuM CrocoooM

JICHHYIO CUCTEMY YpPaBHEHUI;
HHTEPNpPeTHPOBATH
pe3ynbTar.

3HAKOMHUTBHCSI ¢ MCTOpHel
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pasBUTHUA MaTEMaTUKU

YpaBHeHus
W HepaBeHCTBA.
Hepasencrsa (16

)

YuncioBble HEPaABCHCTBA U UX
CBOCTBA.

JInHelHble HEpaBEHCTBA C OJHOM
NEepPEeMEHHON U UX pELICHHUE.
CucrteMbl JINHEHHBIX HEPAaBEHCTB
C OJHOM MHEepeMEHHON u ux
peuenue.

KBanpaTtHble HEpaBEeHCTBA U UX
peuienue.

I'paduueckas HHTEpIIpeTaLHs
HEpPaBEHCTB 171 CHUCTEM
HEpPaBEHCTB c IBYMSI
IEpEMEHHBIMHA

YuraTth, 3aNIUCHIBATD,
MOHUMATh,
HHTEPNpPeTHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATh
CHMBOJINKY U
TEPMHUHOJIOTHIO.
BbInoaHATH
npeoOpa3zoBaHuUs
HEPaBEHCTB, HCIOJIb30BaTh
U1 IpeoOpa3zoBaHUs
CBOMCTBA YMCIOBBIX
HEpPaBEHCTB.
Pacno3snaBaThb JuHENHbIE
H KBaJpaTHEIC
HepaBeHcTBa. Pemnates
JIMHEWHbIE HEPaBEHCTBA,
CUCTEMBI JIMHEHHBIX
HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKIIIOYAIOIIUX
KBaJ[paTHOE HEPaBEHCTBO,
U peliaTh ux; 00cykaaThb
MIOJTy9CHHBIE PEIICHHUSI.
HN3o06pakaTh peuieHue
HEpaBEHCTBA U CHUCTEMBI
HEPaBEHCTB Ha YHCJIOBOU
MpsIMOiA, 3aNUChIBATH
pemieHne ¢ TOMOIIBIO
CHUMBOJIOB.
Pemats
HEPaBEHCTBA,
rpadudeckue
IpeaCcTaBICHUS.
OcBanBaTh M NPHUMEHATH
HEPaBEHCTBA IIPHU PEIICHUN
pa3iauYHBIX 3adad, B TOM
qucie MpPaKTUKO-
OPHEHTHUPOBAHHBIX

KBaJpaTHbIC
HCIIOJIBb3YsI

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417af8

®Oyukuun (16
)

Ksanparnuynass QyHKuus, €€
rpaduk u cBoiicta. [lapa6oia,
KOOPJHUHATHI BEPIITUHBI
napaboJibl, OCb CHMMETPUH
napaboibl. CTereHHbIC
GYHKOUU ¢ HATYPATbHBIMH
nokasaTessiMi 2 U 3,uxX
rpaduKH U CBOMCTBA.

I'padpuxn dysakumii: Yy = KX,
y=kx + b, y=x,y=ax}

X

y=ady= "/;,y=|x|

Pacno3naBaTthb BU/IBI
HU3y4aeMbIX dyHKIMIL;
WLTIOCTPUPOBATH

CXeMATHYEeCKH, 00bSICHATH
pacronoXeHune Ha
KOOPAWHATHON TJIOCKOCTH
rpadukoB pyHKIHN BUAA:Y

:kx,y=kx+b,y:§y
= ax? y = axd

y=vx,y=p|s
3aBHCHMOCTH OT 3HA4YCHUN
K03 GUITUESHTOB;

ONHCBIBATh WX CBOWCTBA.
Pacnio3naBarn
KBaJPaTUIHYIO (QYHKIAIO T10
popmyie. [IpuBoAUTH
NpuMepbl KBaIPATHIHBIX
3aBUCHUMOCTEN U3peaIbHOMU
JKA3HU, (PU3UKU, TEOMETPUU.

BeigBassTh U 00600m1aTH
OCOOCHHOCTH rpaduka
KBaJpaTUIHON (DYyHKIIUH Y
= ax? + bx + c.

Ctpouts M M300paxkaThb
cxeMaTHYeCKH rpadguku
KBaJPAaTUYHBIX  (GYHKIHIH,
3aJaHHBIX hopmynamu
Buzay = axdy = ax® + q,
y =akx + pPy=ad+
bx + c.

AHAJIM3UPOBATH U
NPUMEHATHh CBOIicTBA
HU3yYCHHBIX (QYHKIUH IS UX
IIOCTPOCHUSI, B TOM YHCIIE C
ITOMOIIBIO (P POBBIX

bu6mmoreka 1JOK
https://m.edsoo.ru/7
f417af8
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pecypcos

lpodomweHue
Yucaosbie ITonsaTue 4HCIOBOU OcBauBaThb M  NPHUMEHSITh  HHJEKCHBIE bubimoreka
MOCJIeI0BATEILHOCT MOCJICJOBATEILHOCTU. 06o03HavYeHHs, CTPOUTH peueBble HOK
u (15 u) 3ananue BBICKA3bIBAHUSA c HCTOJIB30BAHUEM
[OCIEA0BATEILHOCTU TEPMUHOJIOTUY,  CBA3aHHOH C  IOHSATHEM https://m.eds
peKyppeHTHOH (OopMyJI0ii | TOCIEI0BATETPHOCTH. 00.ru/7f417af
udopmMyIIoil N-ro wieHa. AHanu3upoBaTtb  ¢GopMyily N-rO  4iIeHa 8
Apudmerndeckas 17§ TNOCIEN0BATEIBbHOCTH WUIA  PEKYPPEHTHYIO -
reoMeTpudecKas bopmymy " BbIYHCJIATH YJICHBI
IIPOrPECCHUN. d)opMy_]n,I n- HOCHGHOBaTCHLHOCTeﬁ, 3aJaHHBIX OTUMHU
ro ujeHa apupMeTHIECKOM dbopmynamn.
u reoMeTpHYECKOit YcranaBauBaTh 3aKOHOMEPHOCTD B IOCTPOCHUU
nporpeccp[f/i, CYMMBI TOCIIEA0BATCIIBHOCTH, €CJIN BBINTNCAHEBI IICPBHIC
OEPBBIX N YJICHOB. HCCKOJIbBKO €€ YJICHOB.
H306paskenue YIICHOB Pacno3snaBatn apupMEeTHIECKYIO u
apI/I(bMeTI/IlIeCKOf/'I u TCOMETPUYCCKYIO MPOTPEeCCUU IIPU Pa3HBIX
reOMeTPHUYECKOM crioco0ax 3aJaHusl.
[POTPecCHii  TOYKAMH  Ha PemaTh 3amadu ¢ HCIIOJIB30BaHHEM (OPMYIT
KOOPJIUHATHON TIJIOCKOCTH. n-ro i apH@MfTH‘IeCKOﬁ u
JIuHeHHbIH " reoOMEeTPUYECKOM IIPOrpeCcCril, CyMMBbI IEPBBIX
SKCIIOHECHUMAIBHBIN pocr. | N HICHOB.
CITOXKHBIE MPOICHTHI H3o00pakaTh UICHBI TOC/IEA0BATEILHOCTH
TOYKaMM Ha KOOPJAWHATHOI MIOCKOCTH.
PaccmaTpuBaTth  nmpHMepbl  IPOLECCOB U
SIBJIEHU I u3 peaibHOU JKU3HU,
UITIOCTPUPYIOLIHAE U3MEHEHUE B
apudmeTHnaecKoi MPOTPECCUM, B
reOMEeTPUYECKON mporpeccuu; Hu300paxarh
COOTBETCTBYIOIIHE 3aBUCHUMOCTH Ipad) MuYECKH.
Pemiatres 3agaum, CBsI3aHHBIE C YHCIOBBIMU
IOCJIEJOBATEIBHOCTSIMU, B TOM YMCJIE 3ala4l
U3 peaJbHOM JKH3HHU C MCHOJIb30BaHUEM
IU(pPOBBIX TEXHOJIOTUI (2JIEKTPOHHBIX
Tabaui, rpadUuecKoro KajbKyJsiTopa U T.IL.).
Pemarps 3ama4yu Ha CJIOKHBIC IIPOLICHTHI, B
TOM YHCJIe 3aJla4M U3 PeaIbHOW IMPaKTHUKH (C
HCIIOJIb30BaHUEM KaJbKYJIATOPA).
3HAKOMHUThCS c HcTOpHel pa3BUTHUA
MaTEeMaTHKH
IloBTOpEHuUe, Yucia ®  BbIYUCIEHHS OnepupoBarthb NOHATUSIMU: MHOKECTBO, Bubimorexa
00001eHNe, (3anuceo, CpaBHEHHE, MOJIMHOYKECTBO,OTepallui HaJl MHOYXECTBAMU; HOK
cucTeMaTu3anus nercTBUA c HCMOJIB30BaTh Tpadudeckoe IMpecTaBICHUE
3HaHMii! JCUCTBUTECIIBHBIMU MHOYECTB a1 ONUCaHUs peanbHBIX https://m.eds
(18 u) YHUCIIAMH, ymucioBass | TPOLECCOB U ABJIEHMM, TpH pemennn 3agad us | 00.ru/7f417af
npsimasi; MPOLICHTHI, IpYTHX Y9eOHBIX MPEIMETOB. 8
OTHOLICHMs, IIPOIIOPIIHH, AKTYaJIU3UPOBATH TEPMHHOJIOTHIO U OCHOBHbIE
OKpPYIJICHUC, neiicTBHA, CBsI3aHHbIE c YUCJIAMMU:
NPUOIMDKCHNE, — OLICHKA; HAaTypaJbHOE YHCIIO, IIPOCTOE€ M COCTaBHOE
peumcHue TCKCTOBBIX 4qucia, JEJIUMOCTD HaTypaJIbHBIX quce,
3a1a4  apUPMETHICCKUM NpU3HAKA JENUMOCTH, II€J0€ YHUCIIO, MOIYJIb
Croco6om) qrcia, OOBIKHOBEHHAs W JIECSTHYHAs Ipoowu,

CTaHJAPTHBIM BHJ 4YHCIA, apU(PMETHUCCKUN

KBaJIPATHBIH KOPEHB.

BbINOJIHATL  JelicTBHA, CPaBHHUBATh "
YHOPSII0YUBATh YUCIA, MPEACTABIATH YNCIA Ha
KOODJIMHATHOM MpPSIMOM, OKpYyIVISITH YMCIa;
BBINOJIHATL NPUKHAKY U OLEHKY pe3yJibTara
BBIYUCIICHUN.

Pemiate TekcTOBBIEC 3aJauM apH(PMETHUECKUM
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criocobom. Pemats mnpakTHYeckHe 3aiayvu,
coiepkaliye  MPOUEHTHI,  JOJW,  YacTH,
BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpEeMsI — PacCTOSIHHUE, LIeHAa — KOJHUYECTBO
— CTOHMMOCTB, 00BEM paboOTHl — BpeMs —
MIPOU3BOIUTEIBHOCTE TPYIA.

Pa3ouparh peanbHbIC >KH3HCHHBIC CHTYAIHH,
dopmyaupoBaTh UX Ha sI3bIKE MaTEMaTHKH,
HAXOAUThH petieHue, TPUMCHSIS
MaTeMaTHYEeCKHi amrapar,
MHTEPNPETHPOBATH PE3yJIbTaT

Anredépanyeckue
BBIPAKEeHHS
(npeobpazoBanue
anreOpandecKux
BBIPD@KCHHH, IOITyCTHUMEIE
3HAYCHUS )

OnepupoBaTh MOHSTUSIMH. CTENIEHb C LEIBIM
mokasaresieM, apupMeTHUYeCKUuil KBaapaTHBIN
KOpPEHb, MHOTOWICH, alreopandeckasl Jpoosb,
TOXECTBO.

BbBINOJIHATE 0CHOBHBIE A€ CTBHSI: BBIITOJIHATH
pacuérel mo QopmynaM, MpeoOpa3OBHIBATH
nesnble, TpoOHO-parMoHaIbHbIe BEIPAKCHUS U
BEID@OXKEHHUSI C KOPHSIMH, pEaJM30BBIBATH
pasokeHne MHOTOYJIe€Ha Ha MHOXUTENIH, B
TOM 4YHCJIE C HCHOJb30BaHueM (opMyn
pa3HOCTH KBaJApaTOB W KBajpara CyMMBI H
pa3HOCTH; HAXOJUTH AOITYCTUMBIC 3HAUCHUS
MNEepEeMEHHBIX Ul  JAPOOHO-pallMOHAIBHBIX
BEIp@KEHUH, KOPHEH.

MonenupoBarnb c TTOMOTIIBEO hopmyn
peasbHbIE MPOLECCHI U SIBJICHUS




TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
HanmenoBanue pa3iesioB u
Ne n/n Konrpoabnbsie IIpakTHyeckue
TeM MPOrpaMMbl Bcero
padoThbI padoThI
1 Hucna v BBIYUCIICHHUS. o5 1
PaunonaneHble uncna.
AnreOpanueckre BbIpaXeHUs 27
YpaBHEHUS 1 HEPABEHCTBA 20
4 Koopaunats! u rpaduku. 24 1
OyHKIMU
5 [ToBTOpEeHME M 00OOIIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
8 KUIACC
KosmnuecTBo yacos
Ne HaunmeHnoBaHue pa3ieiioB u
Kontpoabubie IlpakTnuyeckue
n/n TeM MPOrpaMMblI Bcero
padoThbI padoThI
1 Yucna v BBIYUCICHHUS. 15
KBagpatHbie kopHH
Yucna v BBIYKCICHHUS.
2 CrereHs C mebiM 7
MOKa3aTeseM
3 AnreGpanyeckue BbIpaXeHHsI. 5 1
KBagparsslii TpExuineH
AnreGpanyeckue BhIpaXeHHs.
4 15 1
AnrebGpanueckas ApooOb
5 YpaBHEHHS 1 HEPABEHCTBA. 15 1
KBanparusie ypaBHeHUs
5 YpaBHEHHS 1 HEPABEHCTBA. 13
Cucremsl ypaBHEHU I
7 YpaBHEHUs 1 HEpABEHCTBA. 12 1
Hepasencrtpa
8 ®yHk1uu. OCHOBHBIE TOHATHS 5
9 ®yHkuuu. Yucnoseie 9
byHKIMHA




10 [ToBTOpeHue u 0600IIeHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
9 KJIACC
KosnyecTBO 4acoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMmbl Bceero
padoThI padoThI
1 Yucaa ¥ BRIYUCICHUS. 9
JlelicTBUTENBHBIC YMCIIA
9 VYpaBHEeHUs 1 HEPABEHCTBA. 14 1
YpaBHEHHUsI C OJHOU ITIEPEMEHHON
3 VYpaBHeHus u HepaB?HCTBa. 14 1
Cucrembl ypaBHEHUI
4 YpaBHEHHMs 1 HEPABEHCTBA. 16 1
Hepasencrpa
OyHKIIH 16 1
YucnoBble TOCICA0BATEILHOCTH 15
7 [ToBTOpEHHE, O606H16HI:I€, 18 1
CcHCTeMaTH3aIs 3HaHUI
BILIEE KOJIMYECTBO YACOB II
OBII] 0) CTBO HACOB I10 102 5 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ha
TA
usy
KosnuyectBo yacos ye
HH
|
Ne i/ Tema ypoka
Kon Ipax
TPOJI
Bcer bHBI iree
KHe
0 ¢ pado
pado
ThI
ThI
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
3 Apudmernaeckue 1eiHCTBHS ¢ palliOHATBHBIMA 1
quclIaMu
4 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
quclIaMu
5 Apudmernueckue 1efCTBUS € paliMOHAIBHBIMU 1
qHCcIaMu
5 Apudmernueckue JeHCTBUS ¢ palliOHaIbHBIMU 1
qrclIaMu
7 CpaBHeHue, ynopsJ0YMBaHUE PALlMOHATIBHBIX YHCEI 1
CpaBHeHUe, YIIOPsIOYUBAHUE PAIMOHAIBHBIX YHCEIT 1
CpaBHeHUe, YIIOPsIOYUBAHNE PAIMOHAIBHBIX YHCEIT 1
10 CreneHsp ¢ HaTypaJbHBIM IIOKA3aTENEM 1
11 CreneHb ¢ HaTypaJbHBIM MTOKA3aTEIEM 1
12 CreneHsp ¢ HaTypaJbHBIM [IOKA3aTEIEM 1
13 Crenens ¢ HaTypaJlbHBIM [TOKA3aTEIEM 1
14 Crenens ¢ HaTypalbHBIM [MOKAa3aTEIEM 1
15 Pemennie ocHOBHBIX 3a/1a4 Ha IPOOU, MIPOLIEHTHI U3 1
peanbHON NPAKTUKH
16 Perenue 0CHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3 1
peanbHON NPAKTUKH
17 Perienue 0CHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 1
peanbHON MPaKTUKU
18 Pemennie ocHOBHBIX 3a/1a4 Ha IPOOU, IPOLIEHTHI U3 1
peanbHOM NPAKTUKU




HpI/ISHaKI/I ACIINMMOCTH, PA3JIOKCHUA Ha MHOXKXUTCIIN

19 1
HaTypaJbHbBIX YUCEIl
20 [Tpu3HaKK JETUMOCTH, PA3JI0KEHHS HA MHOXKHUTEIN 1
HATYpaJIbHBIX YHCEI
21 Peanbnbie 3aBucumoctu. [Ipsimas u obpaTHas 1
MIPOMOPLIUOHAIBHOCTH
29 Peanbnbie 3aBucumoct. [Ipsmas u obparnas 1
MIPOMOPLIUOHAIBHOCTH
23 Peanbnbie 3aBucumoctu. [Ipsmast u oOpaTHas 1
MPONOPIMOHATILHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas 1
MIPOMOPLIUOHAIBHOCTH
o5 KonTponbHas padora no teme "PanmonanbHble 1
yucna"
26 bykBeHHbIE BbIpaXKEHUS 1
27 [Tepemennsie. [JomycTuMbie 3HaYCHUS IEPEMEHHBIX 1
28 DopmyJsl 1
29 DopmyIsl 1
[IpeoOpa3oBanne OyKBEHHBIX BHIPAKECHUH,
30 packpbITHE CKOOOK U TIPUBEICHHUE MOA00HBIX 1
CcllaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,
31 packpbITHE CKOOOK U MPUBEIEHHUE MOA00HBIX 1
CllaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,
32 packpbITHE CKOOOK U MPUBEICHHE MOA00HBIX 1
CcllaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUH,
33 packpbITHE CKOOOK U MPUBEIEHUE MOA00HBIX 1
CcllaraeMbIxX
34 CBolicTBa CTETIEHU C HATYPaJIbHBIM ITOKa3aTeIeM 1
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM 1
36 CBoiicTBa CTETIEHH C HATYPAJIbHBIM ITOKa3aTelIeM 1
37 MHorousneHsl 1
38 MHoro4IeHbI 1
39 CnoxxeHue, BBIYUTaHHUE, YMHOKEHHE MHOTOUYJIEHOB 1
40 CioxeHune, BBIYUTaHUE, YMHOKEHUE MHOTOUYJIIEHOB 1
41 CnoxxeHue, BBIYMUTaHNE, YMHOKEHHE MHOTOUYJIEHOB 1
42 CnoxxeHue, BBIYUTaHHUE, YMHOKEHHE MHOTOUYJIEHOB 1
43 @opMyIIbI COKPAIEHHOTO YMHOXKEHUS 1
44 @opMyIIbl COKpPAILIEHHOTO YMHOXKEHUS 1




45 DopMyJIbl COKPALEHHOTO YMHOKEHUS 1

46 DopMyIIbl COKPAIIEHHOTO YMHOXEHUS 1

47 @opMyIIbl COKpPAILIEHHOTO YMHOXKEHUS 1

48 PasnoxeHre MHOrO4I€HOB HA MHOYKUTEIIN 1

49 Pa3noxeHre MHOTOUJICHOB HA MHOXKUTEIN 1

50 PasnoxeHrne MHOrO4I€HOB HA MHOYKUTEIIN 1

51 Pa3no)xeHre MHOTOYJICHOB Ha MHOKUTENH 1

59 KonrponsHas padora no reme "Anredpanyeckue 1
BbIpakeHUs"

53 VYpaBHeHue, npaBuiia Ipeodpa3oBaHusl ypaBHEHUS, 1
PaBHOCUIILHOCTb YPaBHEHUN

54 JInHeHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, 1
peuieHne JIMHEMHBIX ypaBHEHUI

55 JInHeHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, 1
pelIeHre JIMHEWHBIX ypaBHEHUH

56 JIuneliHOe ypaBHEHHE C OJHOUN IEPEMEHHOM, 1
pellleHre JIMHEWHBIX ypaBHEHU N

o7 Pemenue 3a1a4 ¢ momolp0 ypaBHEHUN 1

58 Pemenue 3a1a4 ¢ moMOIIbI0 ypaBHEHUN 1

59 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUN 1

60 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1

61 JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU U €T0 1
rpaduk

62 JInHeitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €T0 1
rpaduk

63 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS 1
MIePEeMEHHBIMU

64 Cucrema IByX TUHEHHBIX YPaBHEHH C ABYMS 1
MepEeMEHHBIMU

65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMS 1
TIePEeMEHHBIMHU

66 Cucrema IByX TUHEHHBIX YPaBHEHH C ABYMS 1
MIePEeMEHHBIMHU

67 Pemienue cucrem ypaBHEHUM 1

68 Pemenwue cucrem ypaBHEHUH 1

69 Pemenue cucrem ypaBHEHUN 1

70 Pemenune cucrem ypaBHEHHIA 1

71 Pemenue cucrem ypaBHEHUN 1

7 KonTponbhas padota no teme "JIunelinbie 1
ypaBHEHUA"

73 KoopaunaTa Touku Ha mpsiMoi 1




74 Hucosble IPOMEKYTKH 1

75 YwucioBble TPOMEKYTKH

76 PaCCTOjIHI/Ie MEXK]ly ABYMsI TOUKaMU KOOPAUHATHOMN 1
npsiMOi

77 PaCCTOjIHI/Ie ME¥XK]ly ABYMsI TOUKaMU KOOPAUHATHOMN 1
psIMOU

78 [IpsimoyronbHas cucteMa KOOPAMHAT Ha TIOCKOCTH 1

79 [IpsmoyronbHas cucTeMa KOOPJAMHAT Ha TIIOCKOCTH 1

80 [Tpumepsl rpadukoB, 3aaHHBIX HOpPMYTIaMU 1

81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH 1

82 [Tpumepsl rpadukoB, 3aaHHBIX HOpPMYTIaMU 1

83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1

84 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH 1

85 Urenue rpadMKOB peasibHBIX 3aBUCUMOCTEH 1

86 [lonarue GpyHKIMU 1

87 I'paduk Qpynkmu 1

88 CaoiicTBa GyHKIMH 1

89 CoiicTBa GyHKIUI 1

90 Jlunelinas GpyHKIUSA 1

91 Jluneitnas pyHkuus 1

92 [TocTpoenwne rpaduka TMHEHHON QyHKITIH 1

93 IToctpoenue rpaduka TuHeHHON QyHKIMH 1

94 I'paduk pyHkumm y =[x| 1

95 I'paduk pynkmu y =[X| 1

96 KonTponbHas padota no teme "KoopauHatsl u 1
rpaduxu. OyHKun"

97 [ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB Kypca 7 1
KJjacca, 000o01enne 3HaHui

98 [ToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB Kypca 7 1
KJ1acca, 000011eHe 3HaHU

99 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB Kypca 7 1
Kjacca, 0000IIeHne 3HaHUH

100 [ToBTOpEHME OCHOBHBIX MOHSATUI U METOJIOB Kypca 7 1
KJ1acca, 0000111eHre 3HaHUu|

101 HToroasi KOHTpOJIbHASA paboTa 1

102 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB Kypca 7 1
Kj1acca, 0000IIeHne 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

8 KUIACC




KoauvecTBO YacoB

Jara
H3y4YeHUst

Ko
HT I
pa
[\]
Ne ni/mn Tema ypoka Eb rn
Bcero HBI ueex
e ue
pa pad
60 OThI
ThbI
1 KBaapaTHbIii KOpEeHb U3 YUCIa 1
2 [TonsTre 06 UppaOHAIEHOM YHCIIE 1
3 JlecaTnynbie MPUOIMKSHHUS UPPAITMOHATBHBIX YHCEIT 1
4 JlecsiTuunble NpUOIMKEHNUS HPPALMOHAIBHBIX YHCET 1
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT 1
7 CpaBHEHHE TCHCTBUTEIBHBIX YHCEIT 1
8 Apudmerndeckuii KBapaTHbI KOPEHb 1
9 YpaBHeHHE BHIa X = a 1
10 CaoiicTBa apu(pMeTUYECKUX KBAAPATHBIX KOpHEH 1
11 CpoiicTBa apu(MeTHUECKUX KBaIPATHBIX KOPHEH 1
12 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUN, 1
COJIeprKalINX KBaJIpaTHbIE KOPHU
13 [IpeoOpa3oBaHHe YHCIOBBIX BRIPAKCHHIA, 1
COJIepIKaNINX KBaJIpaTHbIC KOPHU
14 [TpeoOpazoBaHue YUCIOBBIX BHIPAKEHUH, 1
COJIepIKaNINX KBaJIpaTHbIC KOPHU
15 [TpeoOpazoBaHre YUCTOBBIX BHIPAKEHUH, 1
CoJIeprKalInX KBaJpaTHbIe KOPHU
16 CremneHs C 1eNIbIM TToKa3aTesieM 1
CrannaprtHas 3anuch yncia. Pasmepbl 00beKTOB
17 OKPYXAaroIero Mupa (0T dJIEMEHTAPHBIX YACTHI] 10 1
KOCMHUYECKHX O0BEKTOR), TTUTEIHHOCTD MPOIIECCOB
B OKPYKaroIieM MUpe
18 CBolicTBa CTENEHH C IEJIBIM MMOKa3aTeIeM 1
19 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM 1
20 CBolicTBa CTENEHH C IEJIBIM IMOKa3aTeIeM 1
21 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM 1
22 CBolicTBa CTENEHH C IEJIBIM IMOKa3aTeIeM 1
23 KBanpatublii TpéxuneH 1
24 KBanpaThslii TpéxuneH 1




25 Pa3nosxeHne KBagpaTHOro TpEXUaeHa Ha MHOKUATEIN 1

26 Paznoxxenne kBaapaTHOro TpEXUIeHA HA MHOKUTEITH 1

97 KontponsHas pabora no Temam "KBagparusie 1
kopuu. Crenenu. KBaapatHseiii TpexusieH"

28 AnrebGpanueckas Apoob 1

29 JlonycTrMble 3HaYeHUSI IEPEMEHHBIX, BXOSIINX B 1
anredpanvyeckue BhIpaKEeHUS

30 JlomycTumble 3HaUEHUS IEPEMEHHBIX, BXOISIINX B 1
anreOpanyecKre BEIPAKECHUS

31 OCHOBHOE CBOMCTBO aJIreOpandecKon 1podu 1

32 Cokpaienue apooei 1

33 Coxkparienue apodeit 1

34 Cokpaienue apooei 1

35 CrnoxeHune, BBIYUTaHUE, YMHOKEHHE U JICTICHUE 1
anreOpandecKux Apodeit

36 Crnosxenue, BBIMUTaHUE, YMHOXKCHHUE U JETICHUE 1
anreOpanvecKkux apooeit

37 CrnoxeHune, BBIYUTAaHUE, YMHOKEHHE U JICTICHUE 1
anreOpanvecKux apooeit

38 CrnoxeHune, BBIYUTAaHUE, YMHOKCHHE U JICTICHUE 1
anreOpandecKux Apooeit

39 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
anreOpanyeckue Apodu

40 [IpeobpazoBanue BEIpAKEHHA, COACPIKAIIIX 1
anreOpanyeckue Apodu

41 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
anredpandeckue 1podu

42 Konrtponsnas padora no teme "Anredpanueckas 1
Jpoop"

43 KBanpaTHoe ypaBHEHUE 1

44 Henonnoe kBagpaTHOE ypaBHEHUE 1

45 HemnonHoe kBagpaTHOe ypaBHEHUE 1

46 dopMyia KOpHEN KBaIpaTHOTO YPaBHEHHUS 1

47 ®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS 1

48 dopMyia KOpHEN KBaIpaTHOTO YPaBHEHHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemienne ypaBHeHUMN, CBOASIINXCS K KBaJAPATHBIM 1

52 Pemenne ypaBHeHuUi, CBOAAIMMXCS K KBaIPaTHBIM 1

53 [Ipocreiimme qpoOHO-paIMOHANBHBIE YPAaBHEHHS 1

54 [Ipocreiimue qpoOHO-pallMOHATBHBIC YPAaBHEHUS 1




Penienne TeKCTOBBIX 3ala4 ¢ IOMOUIbIO KBAaAPATHBIX

55 .
YPaBHEHUN

56 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO KBAaIPATHBIX
yYpaBHEHUH

57 KoHntpoinbhas padota mo teme "KBanpaTHbie
ypaBHeHuUs"
JInneliHOE ypaBHEHME C IBYMs [IEPEMEHHBIMU, €TO

58 rpaduk, MpUMEPHI PEIICHUS YPAaBHEHHUH B IEJIBIX
YHUCIIax
JInneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMH, €TI0

59 rpaduK, IpUMEpHI PELICHUs YPAaBHEHUN B IEJIBIX
quciax
JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €T0

60 rpaduK, IpUMEpHI PELICHUS yPaBHEHUH B IEJIBIX
quciax

61 Pemenue cucreM AByX JINHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

62 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHHUM C
JByMsI IEpEMEHHBIMU

63 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHHUM C
JByMsI IEpEMEHHBIMU

64 [Tpumeps!l peleHns: CUCTEM HEJTMHENHBIX YPABHEHUN
C IByMs1 IEPEMEHHBIMU

65 [IpuMeps! penieHust CUCTEM HEITMHENHBIX YPABHEHUN
C IByMs1 IEPEMEHHBIMU
I'paduueckas UHTEpIIpeTaLMsl YpaBHEHUS C ABYMS

66 NIEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUH C
JBYyMsI IEpEMEHHBIMU
I'paduueckas HTEpIIpeTaLsl YpaBHEHUS C ABYMS

67 NIEPEMEHHBIMU U CUCTEM JINHEHHBIX YPAaBHEHUH C
JBYyMsI IEpEMEHHBIMU

68 Pemenne TeKCTOBBIX 3aa4 € IOMOIIBIO CUCTEM
YpPaBHEHUU

69 PemreHne TeKCTOBBIX 3a71a4 C TIOMOIIBIO CUCTEM
ypaBHEHUU

70 Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO CUCTEM
YpaBHEHUNU

71 YucnoBble HEPABEHCTBA U UX CBOMCTBA

72 YuciioBblE HEPABEHCTBA U X CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON

74 JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU U UX

perieHue




JInHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX

75 1
pelieHue

76 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX 1
peuieHue

77 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM 1
MEPEMEHHOI U UX pelIeHue

78 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOI U UX pelIeHue

79 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOMU 1
IIEPEMEHHOM U UX PEILCHUE

80 N300paxenue pelieHus JMHEHHOro HEpaBeHCTBA U 1
HX CUCTEM Ha YMCJIOBOM MpsiMOM

81 N3o0paxeHnue peeHrs TMHEHHOTO HEPaBEHCTBA U 1
MX CUCTEM Ha YMCJIOBOU NPSAMOM

82 KonTponpHas padora o Temam "HepaBeHcTBa. 1
Cucremsl ypaBHeHUN"

83 [Tonstue Gpynkunu 1

84 OO6nacTh ornpeeseHnsl 1 MHOYKECTBO 3HAUCHUN 1
byHKIIUU

85 CniocoOsI 3a1anus GyHKIUN 1

86 I'padux pynkumm 1

87 CpoiicTBa (yHKIIMH, UX OTOOpaXkeHHe Ha rpaduke 1

88 Urenue u moctpoeHue rpagukoB QyHKIHIA 1

89 [Ipumeps! rpa@ukoB QYHKIHMM, OTpaXkarommnx 1
peabHBIE MPOIECCHI

90 OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO 1
MPOTMOPILUOHATIEHBIE 3aBUCUMOCTH, UX TpaduKu

91 lumep6ona 1

92 ['nnep6omna 1

93 I'paduk pynknmm y = x> 1

94 I'padux pynkmm y = x> 1

05 Oynkmuu Y =X2, Y = X3,y = VX, Y = [x|; rpadugeckoe 1
pelIeHre YpPaBHEHUM U CUCTEM YpaBHEHUN

9 Oyukmmm Y =X2, Y = X3,y = VX, Y = [X|; rpadudeckoe 1

€IICHUE YPABHEHUW U CUCTEM YPAaBHEHHI
y y

97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB KypPCOB 1
7 1 8 kiaccoB, 00001IeHNE 3HAHUI

98 IToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KyPCOB 1
7 1 8 kiaccoB, 00001IeHNE 3HAHUI

99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypPCOB 1

7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI




[ToBTOpEHNE OCHOBHBIX NOHATHUM U METOJI0B KypPCOB

100 y 1
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
101 Hrorosast KoHTpoOJIbHAS paboTa 1 1
102 [ToBTOpEHNHE OCHOBHBIX MOHATUIA U METOJIOB KyPCOB 1
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
9 KJIACC
JaTa
KosanuecTBO yacon :syqelm
Ko
HT
()
Nen/m . Tema ypoka ib
IIpakTu
H
Bceero YecKue
pie a00TbI
pa P
00
T
bl
1 PanmonaneHble yncna, uppamoHaJbHbIC YUCIIA, 1
KOHEYHBIE 1 OCCKOHEYHBIC IECATHYHBIC IPOOH
MHO0XeCTBO JIEUCTBUTEIILHBIX UHCEIT;
2 IEACTBUTEIIBLHBIE YMCIIa KaK OECKOHEUYHBIE 1
JECSITUUHBIE POoOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEKY
3 MHOXXECTBOM JICMCTBUTEIIBHEBIX YHCEII I MHOKECTBOM 1
TOYEK KOOPJIHHATHON IIPSMOM
4 CpaBHeHUE IeHCTBUTENBHBIX YHCEl, apu(MeTHIECKUE 1
JICHUCTBUSA C ICHCTBUTEIIBHBIMH YHCIaMH
5 [Tpubmmx€HHOE 3HAUCHNE BETUYUHBI, TOYHOCTD 1
MPUOJIKEHUS
6 OxpyrieHnue yucen 1
7 OxpyrieHue yucent 1
8 [Ipukuaka 1 OLIeHKa pe3yJIbTaTOB BHIYMCICHHI 1
9 [Ipukuaka u OLeHKa pe3yJIbTaTOB BBIYMCICHHUI 1
10 JInneliHoe ypaBHeHHe. Pemenne ypaBHeHUH, 1
CBOJANINXCS K JIMHEHHBIM
11 JInnelinoe ypaBHeHue. Pelienue ypaBHeHUN, 1
CBOJAIINXCS K IMHCHHBIM
12 KBagparHoe ypaBHeHue. Pemienne ypaBHeHHH, 1

CBOAAIIUXCA K KBaJpaTHBIM




KBagparnoe ypaBHeHue. Penienue ypaBHeHuHi,

13 CBOJAIIMXCS K KBaJIPATHBIM 1

14 bukBanpaTHble ypaBHEHUS

15 bukBanpaTHbie ypaBHEHHUS

16 [IpuMmepsl perieHns ypaBHEHUM TPETbEU U YETBEPTOU 1
CTENEHEN pa3/I0KEHUEM Ha MHOKUTENN

17 [Ipumepsl penieHust ypaBHEHHUM TPETher U YeTBEPTOM 1
CTEIEHeH pa3iokeHueM Ha MHOXKUTENIN

18 Pemenue 1poOHO-pallMOHAJIBHBIX YpaBHEHUMN 1

19 Pemenue npoOHO-paniMoOHaIBHBIX YpaBHEHUH 1

20 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM METOJIOM 1

21 Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM METOJIOM 1

22 Pemrenne TeKCTOBBIX 3a71a4 alIreOpandecKUM METOJI0M 1

23 Kontponbnas padota no teme "YpaBHEHUS C OJTHON 1
nepeMeHHomn"

24 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk

25 VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €r0 Ipaduk

26 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUN C JBYMSI 1
NIEPEMEHHBIMU U €€ peleHHe

97 Cucrema 1ByX JIMHEHHBIX YPABHEHUH C ABYMs 1
IIEPEMEHHBIMU U €€ pEeLICHUE

28 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMS 1
IIEPEMEHHBIMU U €€ pelLlIeHUe

29 Cuctema AByX JUHEHHBIX YpaBHEHHUH ¢ IByMs 1
IIEPEMEHHBIMU U €€ pPeleHUe

30 Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3 KOTOPBIX 1
JUHENHOE, a Ipyroe — BTOPOU CTENEHU

31 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX 1
JUHEIHOoE, a Ipyroe — BTOPOU cTeneHu

39 Pemenue cucrem IByX ypaBHEHMM, OTHO U3 KOTOPBIX 1
JMHENHOE, a Ipyroe — BTOPOU CTENEHN

33 Pemrenne cucreM nByX ypaBHEHHM, OHO U3 KOTOPBIX 1
JMHEIHOE, a Ipyroe — BTOPOU CTENEHN

34 I'padrueckas mHTEpIIpETALINs CUCTEMBl YPAaBHEHUH C 1
JIBYMS TIEpEMEHHBIMA

35 Perienue TekCcTOBBIX 3a7au alreOpanyeckum 1
crocooom

36 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum 1
crocooom

37 KonTponbnas padora no teme "Cucremsl ypaBHeHUN"

38 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA




39 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA 1

40 JIuHeiiHbIe HEPABEHCTBA C OJHON EPEMEHHOM U MX 1
pelieHue

41 JIuHeiiHbIe HEPaBEHCTBA C OJHON EPEMEHHOM U MX 1
pelieHue

42 JInHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX 1
pelieHue

43 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1
IIEPEMEHHOMN U UX PELICHUE

44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1
MIEPEMEHHON U UX pelIeHHe

45 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM 1
MIEPEMEHHON U UX pelIeHne

46 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1

47 KBagpaTHble HEpaBEHCTBA U UX pELLIEHUE 1

48 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1

49 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1

50 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE 1

51 I'pacdmueckas uHTEpIIpeTallis HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

59 I'paduueckas mHTEpIIPETAIINS HEPABEHCTB M CUCTEM 1
HEPaBEHCTB C JIBYMS TIEPEMEHHBIMA

53 KonrtponbHas padora no reme "HepasencTna" 1

o4 KBanpatuunas ¢pyHnkuus, e€ rpaduk 1 cBONCTBa 1

55 KBangparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa 1

56 KBangparuunas ¢pyHkuus, e€ rpaguk 1 cBoiicTBa 1

57 [Tapabomna, KoopIMHATHI BEPIIUHBI TapaboIIbl, OCh 1
CUMMETPUU NapaboJIbl

58 [Tapabona, KOOpIMHATHI BEPIINHBI TAapabOoIIbl, OCh 1
CUMMETpPHUHU TapadoJIbl

59 [Tapabona, KoopIMHATHI BEPIIUHBI TapabOIIbl, OCh 1
CUMMETPUU NTapaboJIb

60 [Tapabomna, KoopIMHATHI BEPIIUHBI TapabOJIbl, OCh 1
CUMMETpPHUH TTapaboIIbl

61 [Tapabosa, KOOpIMHATHI BEPIINHBI TApabOIIbI, OCh 1
CUMMETpPHUHU NapadoIbl

62 [Tapabona, KoopIMHATHI BEPIIUHBI TapabOIIbl, OCh 1
CUMMETpPHUH TTapaboIIbl

63 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1

y=VX, y=|X|




I'paduxu pynknmii: y =kx, y = kx + b, y=k/x, y=x3,

64 N ~
y_VX1 y_|X|

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

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

67 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[x|

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

69 KonTponbnas pabora no teme "®yHkuun"

70 [ToHsATHE YNCIOBOM MOCIIEN0BATEILHOCTH

71 3agaHue NociIe10BaTeIbHOCTH PEKYPPEHTHOM
dbopmyIoit u GpopmyIioii N-ro wieHa

72 Apudmerndeckast 1 reoMeTpUIECcKas IPOrpeccuu

73 ApudmeTnueckas U TeOMETpUYECKasi IPOrpPeccuu
®opmyiibl N-ro 4ieHa apupMeTHIecKoil u

74 reOMETPHUECKOM Iporpeccuii, CyMMbl IEPBBIX N
YJICHOB
®opmytbl N-TO WwieHa apuPpMETHIECKON 1

75 reOMEeTPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB
®opmyJibl N-TO YieHa apuPMETHUECKON 1

76 Tr€OMETPUYECKON ITPOTrPECCUi, CYMMBI IIEPBBIX N
YJICHOB
®opmyiibl N-To 4ieHa apupMeTHIecKoil 1

77 reOMETPHUECKOM MpOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB
®opmyiibl N-To 4ieHa apupMeTHIecKoil 1

78 reOMETPHUECKOM Mporpeccuii, CyMMBbI MEPBBIX N
YJICHOB
N300paxeHune 4wieHOB apupMeTHIECKOi 1

79 reOMEeTPHUECKON MPOrpeccuii TOUKaMu Ha
KOOPAMHATHOH MJIOCKOCTH
N300paxeHune 4wieHOB apupMeTHIECKOi 1

80 reOMETPHUECKON MPOTPECCHi TOUKaMU Ha
KOOPJMHATHOM TIOCKOCTH

81 JIMHENHBIN U DKCIOHEHUMAIIBHBIA POCT

82 Cr0XHBIE TTPOIIEHTHI

83 Cr0XHBIE TTPOIIEHTHI

84 KonrtponsHas pabora o teme "Yucnossie

OCIEA0BATEILHOCTH"




85

[ToBTOpeHme, 06001IeHNE 1 CUCTEMATH3AIUS 3HAHUH.
3anuch, CpaBHEHHE, ICUCTBUS C ICHCTBUTEIHHBIMU
YUCJIAMH, YHCIIOBAs TpsiMast

86

87

88

[ToBTOpeHME, 0000IIEHNE 1 CUCTEMATH3AIUS 3HAHUH.
IIponieHTBI, OTHOLIEHNUS, TPONIOPLUU
[ToBTOpEeHuUE, 0000IICHHE U CHCTEMATH3AIINS 3HAHUH.
OkpyriieHue, NprOINKEHHE, OIICHKA

[ToBTOpEeHME, 0000IIEHNE M CHCTEMATH3AIUs 3HAHUH.
PemeHue TeKCTOBBIX 3a71a4 apU(PMETHUCCKUM
cocoooM

89

[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.
Perrenue TekCcTOBBIX 3371au apUMETUUCCKIM
crocooom

90

91

92

[ToBTOpenue, 0000IICHNE U CHCTEMATH3AIIHMs 3HAHUIA.
Pemrenue TekcTOBBIX 337124 apU(PMETHYECKIM
CII0CO00OM

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHHM.
[IpeobOpazoBanue anredpanyecKnx BoIpAKCHUH,
JOTYCTUMbIE 3HAUYCHUSI

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHHM.
[IpeoOpazoBanue anreOpanyecKuX BHIPAKCHHM,
JOMYCTUMbIE 3HAYECHUS

93

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
[Ipeobpa3oBanue anredpandeckux BhIPAKEHUH,
JIOTTYCTUMbIE 3HAYCHHUS

94

[ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM.
[IpeoOpa3oBanue anredpandeckux BbIpaXKEHHH,
A0IYCTHUMBIC 3HAYCHHA

95

96

97

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.
OyYHKIMU: IOCTPOEHUE, CBOMCTBA U3YYEHHBIX
byHKIHII

[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.
OYHKIWU: TOCTPOCHHE, CBOMCTBA U3yUEHHBIX
byHKIMI

[ToBTOpeHmE, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM.
OYHKINHU: TOCTPOCHHE, CBOMCTBA U3yUEHHBIX
byHKIMI

98

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHI.
OYHKIMU: TOCTPOEHUE, CBOMCTBA U3YYEHHBIX
byHKIHI

99

[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM.
I'padmueckoe penreHne ypaBHEHUH U HX CHCTEM




100 [ToBTOpeHme, 06001IeHNE 1 CUCTEMATH3AIUS 3HAHUH. 1
I'padmueckoe pereHne ypaBHEHUH U HX CHCTEM
101 HToroBas KOHTpOJIbHASA paboTa 1 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» AnreOpa, 7 knacc/ MakapsrueB FO.H., Munntok H.I'., Hemmkos K.U. u npyrue
2022r, AxuuonepHoe obmectBo «M3natenscTBo «IIpocsemnienue»

KMM no anredpe k yueOnuky Maxkaperuesa 1O.H.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
yueOHuKH 1o anredpe 7-9 kimaccel MakapsryeB FO.H. 2022r
KWM no anredpe k yueOnuky Makaperuea FO.H. 2022r

[Tocobue mist moaroroBku yuammxcsa k OI'D nop penakuueit Smenko 1.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://ISKYSMART.RU

HTTPS://IWWW.YAKLASS.RU/

HTTPS://JUCHI.RU
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