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MNOACHUTEJIBHAS 3AIINCKA

Anre0pa sIBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 0O0Iero oOpa3oBaHMs: OHa 00OeCreuynBaeT
U3Y4YCHHUE APYTUX IUCHUIUIMH KaK €CTECTBEHHOHAayYHOTO, TaK M T'YMaHUTAPHOTO LHUKJIOB, €€ OCBOCHHE
HEOO0X0AUMO JJIsl TPOAOIDKEHHUS O0pa3oBaHMA M JJIs MOBCEIHEBHOH ku3HHU. Pa3Buthe y oOydarommxcs
HAYYHBIX MPEJCTABICHUA O MPOUCXOXKIACHUM M CYIIHOCTH aireOpamdeckux aOCTpakiuii, crocode
OTPaXCHUS MAaTEMaTHYEeCKOW HAyKOW SIBJICHHA M TMPOIECCOB B TMPHPOAEC U OOMIECTBE, pOJIU
MaTeMaTHYECKOT0 MOJECIMPOBAHUS B HAYYHOM MO3HAHWU U B IMPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHMIO
HAayYHOTO MUPOBO33PEHUS U KaUeCTB MBIIUICHUSI, HEOOXOIMMBIX JJIs afjanTallliid B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydeHnue anreOppl oOecreyrBaeT pa3BUTHE YMEHHS HaONIOAaTh, CPAaBHUBATh, HAaXOAUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOU
NeCcTBUs, BBIBOABI, (popMyaupoBaTh yTBepkiaeHus. OcBoeHHE Kypca anreOpbl 0OecleuyuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! O0YYaIONUXCs: OHU HCIIOJIBb3YIOT JEAYKTUBHBICE M MHIYKTUBHBIC PACCYKACHUS,
00o0IIeHne W KOHKpeTH3aluioo, abcTparmpoBaHue u aHajoruro. OOyueHue anrebpe mpeanoaraet
3HAYUTEIBHBI 00BEM CAMOCTOSITENTLHOW JESATEILHOCTH OOYYalomUXCs, MO3TOMY CaMOCTOSTEIHLHOE
peleHue 3a1ad 00y4JaroIUMUCS SBIISICTCS pealn3alield AeITeTbHOCTHOTO MTPUHIIUIA 00yUeHHS.

B crpykType mporpamMmbl ydeOHOro Kypca «Anredpa» yriayOia€HHOrO H3ydyeHUsT OCHOBHOE MECTO
3aHUMAIOT  COJAEpXKATeNbHO-METOAUYECKUe JHMHUU: «Yucna ©  BbIUMCIEHUS», «AnreOpanveckue
BBIpXKEHUS», «YPaBHEHUS U HEPaBEHCTBa», «DyHkmu». Kaxaas u3 3TuX copepKareaIbHO-METOANYECKUX
JUHUI pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUYeHUS Kypca, B3aUMOJCUCTBYS C APYTUMU €T0 JTUHHUSIMH.
B xone usydeHus kypca oOydaromuMcs NPUXOAMUTCSA JIOTUYECKH PACCyXAaTh, UCIOJB30BAaTh TEOPETHKO-
MHOKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TMM B IporpaMMmy y4eOHOTO Kypca «AnreOpa» BKIIOUYEHBI HEKOTOpHIC
OCHOBBI JIOTUKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro OoOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYeCKOrO S3bIKa.
ConepxaTenbHOH M CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOro Kypca «AunreOpa» SBISETCS  €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucaa ¥ BBIYMCICHUS» CIYXKUT OCHOBOM [UIsl JajbHEHIEro HW3Yy4eHUS
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y 00YYAIOIIUXCS JIOTHYECKOTO MBILIUIEHHS, (POPMUPOBAHUIO YMEHUS
MOJIb30BaThCsl  AJITOPUTMAMHU, a TaKXKe INPUOOPETEHHIO TNPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MTOBCETHEBHOM >kKM3HU. Pa3BUTHE NMOHATHS O YMCIie HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs CBSI3aHO C
palMoHaIbHBIMU U HMPPAllMOHAIBHBIMU YHCIIaMH, (OPMHpPOBAHHEM NPEJCTABICHUN O JEHCTBUTEIHHOM
yucIie. 3aBepIIeHNEe OCBOCHUSI YHCITOBOM JIMHUUA OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHuUIo.

CopepxaHue NByX aireOpandeckux JIUHUN — «AnreOpanueckue BBIPRXKEHUS» U «YPpaBHEHUS H
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 0OYUAIOLIMXCS MAaTEMaTHYECKOTO arnmapara, He0OX0JMMOro
JUI PELLIEHUs 3a]]a4 MaTeMaTHUKH, CMEKHBIX ITPEIMETOB U OKpYXarouleil peanbHocTH. Ha ypoBHE OCHOBHOTO
obmiero obpa3zoBaHMs y4ueOHBIM MaTepuaia TpyHIHPYETCs BOKPYT pallMOHAIBHBIX BbIpakeHUil. AureOpa
JEMOHCTPHUPYET 3HAYEHUE MAaTEMAaTHKU Kak S3bIKa JUIS TOCTPOCHMSI MAaTEMATUYECKUX MOJIENEH, OIMUCAHMS
IIPOLIECCOB U SBJIEHUH pealibHOTO Mupa. B 3a1aun o0ydyenust anredpe BXOAIT TakkKe JajbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTro, B YaCTHOCTH, JJIS OCBOEHHS Kypca HH(OpPMATUKH, U
OBJIaJICHHE HaBbIKaMU NEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEHN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (hyHKIMOHATBHO-TpadUUECKON JTUHUM HAIlleJIeHO Ha MOJydyeHHe oO0y4aroluMUCs 3HaHUN
0 (YHKIMAX KaK BaKHEHIIEH MaTreMaTHdecKOW MOAETH sl OMHMCAaHUS M HCCIIEAOBAaHHS pazHOOOpa3HBIX
NpPOIIECCOB U SIBJICHUM B mpupoje M olmecTBe. M3yueHue MaTepuasa CIIOCOOCTBYET DPa3BUTHIO Yy
o0yJaroImuxcss yMEHHs HCIHOJb30BAaTh pA3JIMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MAaTEMAaTUKH —
CIIOBECHOTO, CUMBOJIMYECKOT0, Ipauyeckoro, BHOCUT BKJIaJ B (hOpMHpOBaHHE MPEICTaBICHUH O POJIH
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPHI.



VYrnyOnéHHbI Kypc anreOpbl XapaKTepU3yeTcsl H3YYEHHEM JIOMOJHUTEIBHOIO TEOPETUYECKOTrOo
amnmapara M CBsI3aHHBIX C HUIM METOJIOB pelieHus 3a1a4. AnreOpa siBisieTcs S3bIKOM Ui O CaHUSI OObEKTOB
U 3aKOHOMEpPHOCTEW, CIY>KUT OCHOBOM MaTeMaTHuecKoro mojenupoBaHus. [Ipm sTom camu OOBEKTHI
MaTEeMaTHYECKUX YMO3AKIIOUCHUN U MPUHATHIC B anreOpe MpaBHUiia UX KOHCTPYWPOBAHUS CIIOCOOCTBYIOT
(hOpMUPOBAHHUIO YMEHUI 0OOCHOBBIBATH U JJOKA3bIBATh CY)KJICHUS, PA3BUBAIOT MATEMATHIECKYIO HHTYHIIHIO,
KpPaTKO M HaIJISIIHO PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHHUM U ydaT uX MpUMEHEHHUI0. Tem caMbIiM
anrebpa 3aHUMaeT OJHO M3 BEIyIIUX MecT B (OPMUPOBAHUU HAYYHO-TCOPETHUUYECKOTO MBIIUICHUS
o0y4Jaronmxcs.

CormnacHo yuyeOHOMY IU1aHy B 7—9 Kilaccax M3ydaercsl y4eOHBI Kype «Anredpa», KOTOPhIH BKIIFOYAET
CIIEyIOIlMe OCHOBHBIE pa3felibl coiepxaHus: «Yuciaa U BHIUUCICHUS», «ANTeOpanuyecKkue BBIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DYHKLIIUMY.

Ha u3yuenmne y4yeGHOrO Kypca «Anredpa» orBogutcs 408 yacoB: B 7 kiacce — 136 vaco (4 vaca B
HeJento), B 8 kitacce — 136 vacos (4 yaca B Henento), B 9 kitacce — 136 vacoB (4 yaca B HEJEINIO).
COILEPKAHUE OBYYEHUSA

7 KIIACC

Yucsia v BbIYHCJICHUA

Panmonaneueie yrncna. CpaBHeHUe, yHIOPSAOYMBAHUE U apudMeTHYecKue NEHCTBUS ¢ pallMOHATIbHBIMU
yucnamu. Yucnosas npsmasi, MOJyJIb YUcJa.

Crenenb ¢ HaTypaJlbHbIM MOKa3aTeaeM U €€ CBOWCTBA. 3alHMCh YHUCIA B JIECATUYHOM IMO3MIIMOHHON
CUCTEME CUHCIICHHS.

Pemenne TekcTOBBIX 3ama4 apudMeTHUECKUM criocobom. PemieHue 3amay U3 peanbHON MPAaKTUKU Ha
4acTH, Ha JpoOU, HA MPOLEHTHI, MPUMEHEHHE OTHOIICHUN M MPOMOPUMN MPH PEIICHUU 3a/1ad, pelieHue
3a/1a4y Ha JABUKEHUE, pabOoTy, MOKYIKHU, HAJIOTH.

JeaumocTp nenbix gucesa. CBOMCTBA IETUMOCTH.

[IpocTeie u coctaBHble unciia. YéTHbIE U HEUETHBIE uncia. [Ipu3Haku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. [Ipu3Haku AeIMMOCTH CyMMBI M IIPOU3BEIECHUS LEIbIX YHUCEN MPU PELICHUH 33]a4 C MPAKTUYECKUM
CoJIepKaHUEM.

HaubGonpmmii o0muii neauTens 1 HauMeHblee 001ee KpaTHOE IByX uHcen. B3auMHO mpocThie yucia.
Anroput™m EBrimnna.

Jenenne ¢ octaTkoM. ApudMeTUuIecKre oneparuy HajJ OCTaTKaMH.

AJireOpanyeckue BbIpaKeHust

Bripaxkenue ¢ mepeMeHHbIMHU. 3HAUCHUE BBIPAKEHUSI C MepeMeHHbIMU. [IpencTaBieHne 3aBUCHMOCTH
MEXy BEIMYMHAMH B BUIE€ (DOPMYIIBL.

ToxnectBo. ToxkaecTBeHHBbIE MpeoOpa3oBaHus —anreOpanueckux BbIpakeHUi. Jloka3aTenbCcTBO
TOXECTB.

Opnnounensl. OHOWIEH cTaHAApTHOTO BuAa. CTEeneHb OJHOUWICHA.

Muorounensl. MHorouneH crangapTHoro Bujaa. CreneHb MHorowieHa. ClokeHHE, BBIYUTAHHE,
YMHOXXCHHE U JeJIeHHE MHOTOWICHOB. [IpeoOpa3oBaHue 1eI0T0 BBIpaXeHUs B MHorowieH. Kopuu
MHOTOYJICHA.

DopMyIbl COKpAIIEHHOTO YMHOXXCHHS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH JBYX BBIPAKEHUM, KyO
CYMMBI U KyO Pa3HOCTH JBYX BBIPQKEHUH, Pa3HOCTh KBAJAPATOB ABYX BBIPKEHUH, MIPON3BEICHUE Pa3HOCTH
Y CYMMBI JIBYX BBIPQKEHUN, CyMMa M Pa3HOCTh KyOOB JBYX BBIPAKECHUU.

PasnoxxeHne MHOroujeHa Ha MHOXUTENU. BbIHEceHHe OOIIero MHOXUTENs 3a CKOOKU. Merton
TPYIITUPOBKH.

YpaBHeHHsI H HEPABEHCTBA

VYpaBuenue ¢ onHor mepemeHHoil. Kopenb ypaBHeHus. CBOWCTBA ypaBHEHUH C OJHON TMEPEMEHHOM.
PaBHOCHITBHOCTH ypaBHEHU. Y paBHEHHE KaK MaTEMATHYECKAsi MOJENIb PEAIbHON CUTYallWH.



JluHeitHoe ypaBHEHHE C OAHOM TmepeMeHHO. UWCII0 KOpHEWl JMHEWHOro ypaBHEHHUs. Pelienue
TEKCTOBBIX 33/1a4 C MOMOIIBIO JUHEWHBIX YpaBHEHUM. JINHEHHOE ypaBHEHUE, COJEpKAIEE 3HAK MOTYJIS.

VYpaBHeHHE C ABYyMS IEpEMEHHBIMU. [ paduk THHEHHOTO ypaBHEHUS C ABYMs NepeMeHHBIMU. CUCTEMBI
JUHEWHBIX ypPaBHEHUH C JByMs IEpeMEHHBIMHU. ['paduueckuii MeTox pemeHHs CHCTEMBbl JHMHEWHBIX
YpPaBHEHUN C JIBYMsl I[EPEMEHHBIMU. PelIeHHE CHUCTEM JIMHEHMHBIX YPAaBHEHUH C ABYMS NEPEMEHHBIMU
METOJIOM IIOACTAaHOBKM M METOAOM ciokeHud. Cucrema JBYyX JMHEWHBIX YpaBHEHUH C JABYMs
IIEPEMEHHBIMH KaK MOJIEb PEaIbHON CUTYaIUH.

DOyHKIUT

Koopaunara Ttouku Ha npsamoil. YucinoBele npoMexyTku. PaccrosHue Mexnay IByMsi TOYKAMHU
KOOPJMHATHOU MPSIMOMA.

[IpsimoyronbHasi cuctema KoopauHaT. AOcCIUcca W OpAMHATAa TOYKM HAa KOOPAMHATHOM IJIOCKOCTH.
[Tpumeps! rpadukoB, 3a1anHbIX Gpopmynamu. UTeHne rpaduKoOB peabHbIX 3aBUCUMOCTEH.

OyHKIIMOHANBHBIE 3aBUCHUMOCTH Mexay BennuuHamu. [lonartue ¢yHkumn. @OyHKOUS — Kak
MaTeMaTH4ecKass MOJENb peanbHoro mporecca. OOnacTe ompeneneHus U 00IacTh 3HAUYCHUH (DYHKIIHH.
CrnocoOb1 3amanus ¢yHkuuu. 'padux ¢ysxmum. [loHSTHS MakcMMymMa M MUHHMYMa, BO3pPAcTaHUS H
yObIBaHUS Ha MPUMEPAX PEATbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢yukws, e€ cBoiictBa. ['paduk muneiHoi Gynkuuu. 'padux Gynkimu y = |X|. KycouHo-
3aJlaHHbIe (QYHKIUH.

8 KJIACC

Yucna v BbIYMCICHUA

KBagpatnele kopHH. ApudmMeTHueckuii KBagpaTHBIK KOpPEHb H €ro CBOWCTBa. lloHsTHE
uppauuoHanpHOro uymcia. JlefictBus ¢ uppanuoHaidbHbIMM uMciaamu. CBolicTBa  JeHCTBUH  C
HppalrOHAIbHBIMU ynciiaMu. CpaBHEHHE UPPALMOHAIBHBIX YHCEIT.

[IpencraBieHuss O PpACIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXECTBA HATypalbHbIX, IEJBIX,
palMOHANbHBIX, 1EUCTBUTENbHBIX yncesl. CpaBHeHHE unces. YucinoBble IPOMEKYTKH.

HeiictBusa ¢ ocrarkamu. Ocratku creneHeld. [I[puMeHeHne OCTaTKOB K PELIEHUI0 YPABHEHMI B LIEJIbIX
4KCJIaX U TEKCTOBBIX 3a7ad.

PazMepbl OOBEKTOB OKpYXKAlOIIEro MHpA, JAIUTEIbHOCTh IPOLIECCOB B OKPY)KAIOLIEM MHUpE.
CrangapTHBIN BUJ YKCTIa.

Aaredpanyeckue BbIpaKeHHUs

Anredpanyeckas 1poOb. JlomycTUMBbIE 3HaYEHUS IEPEMEHHBIX B JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUSIX.
OcHoBHOE CBOMCTBO anreOpanyeckoir japoou. CrokeHwe, BBIUUTAHHE, YMHOXEHUE U JICJICHHUE
anreOpandeckux apodeil. Beinenenue nenoi yactu anredpandeckoil 1poou.

ParonanbHele BelpaskeHUs. ToX/1eCTBEHHbIE TPe0Opa30BaHUs PALMOHAIBHBIX BBIPAKECHHH.

JlonycTHUMbIE 3HAYEHHUs NEPEMEHHBIX B BBIPAXKEHUAX, COJEpKALIMX apHU(PMeTHYecCKue KBaJpaTHbIE
kopHU. ToxxaecTBeHHbIE TPe0Opa30BaHMsl BEIPAXKEHUH, COIepKAIUX apr(pMeTHUYeCKHe KBaApaTHbIE KOPHH.

Crenens ¢ 11eTbIM [TOKa3aTesneM U e€ cBoiictBa. [IpeobpazoBanue BbIpakeHHM, COEPIKALIUX CTEIEHH.

YpaBHeHHsI H HEPABEHCTBA

KBanpatHoe ypaBHenune. dopMysna KOpHEW KBaJpaTHOrO ypaBHeHHUs. KoiM4ecTBO NEMCTBUTEIBHBIX
KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHHs, CBONMMBIE K TUHEWUHBIM YPaBHEHUSIM WJIU K
KBaJIpaTHBIM ypaBHEHMsIM. KBagpaTHOE ypaBHEHUE ¢ MapaMeTpoM. PenieHre TEKCTOBBIX 33]1a4 C TOMOLIBIO
KBaJPATHBIX YPaBHEHUM.

JlpoOHO-palmoHanbHble ypaBHeHHA. PemieHne ApoOHO-pallMOHANBbHBIX ypaBHEHUWH. Pemienue
TEKCTOBBIX 3a7lad C IMOMOILNBI0 JApOOHO-pAllMOHANBHBIX ypaBHeHUH. ['paduueckas HHTeprperanus
YpaBHEHUH C ABYMS IEPEMEHHBIMH.

Uucnossie HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.



HepasenctBo ¢ nepeMenHoil. CTporue u HecTporue HepaBeHCTBA. CII0KEHUE U YMHOXEHHUE YHCITOBBIX
HepaBeHCTB. OLIeHNBaHUE 3HAYEHUs BbIpaXkeHUs. J0Kka3aTeabCTBO HEPABEHCTB.

[lonsiTue 0 pemieHMH HEpaBEHCTBA C OJHOM TEepeMEeHHOW. MHOMXECTBO pElICHHI HEpPaBEHCTBA.
PaBHOCHIIbHBIE HEpABEHCTBA.

JInHeiHOE HEPABEHCTBO C OJHOM MNEPEMEHHOW M MHOMKECTBA €ro peueHuil. PelieHue JIMHEHHBIX
HEPABEHCTB C OJAHOM NepeMeHHOM. CUCTEMBI M COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIUT

OO6mactp ompeneneHuss U MHOXECTBO 3HaueHWd (yHkruu. CrocoObl 3amanus (ysknuil. ['paduk
¢byakuun. Utenue cBoiicTB (yHkmuu mo e€ rpaduky. Ilpumepsl rpadukoB (GyHKIUNA, OTpaXKaroIIuX
peanbHbIE MPOLIECCHI.

Jluneiinas ¢ynkuusa. QOYHKUWH, ONUCHIBAIOIIME TMPSIMYI0 U OOpaTHYIO MPONOPLUUOHAIbHbIE
3aBUCUMOCTH, UX I'papUKH.

Oyuxmun Yy = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicrta. KycouHo-3a1aHHbIe
byHKIHN.

9 KJIACC

Yucsia ¥ BLIYUCICHUA

Kopensb n-it crenenn u ero cpoiictBa. CTeneHb ¢ pallMOHAIBHBIM [IOKa3aTesieM U €€ CBOMCTBA.

Anaredpanyeckne BbIPaKeHUs

ToxxnecTBeHHbIE MPEe0Opa3oBaHMUsl BBIPAKEHUM, COAEpKAIIMX KOPEHb N-iMl creneHu. ToxXIeCTBEHHBIC
npeoOpa3oBaHus BRIPAKEHHA, COACPIKALINX CTEIICHb C PAlMOHAIBHBIM MTOKAa3aTEJIeM.

KBagparuseiii tpéxuneH. KopHu kBagpatHOro tpéxwieHa. PasnojkeHue KBaJpaTHOTO TpEXUYJIEHA Ha
JIMHEIHbIE MHOKUTEIIH.

YpaBHeHus1 U HepaBeHCTBA

bukBaapatHsie ypaBHeHus. [IpuMepsl npuMeHEHH METOJJOB PaBHOCHIIBHBIX IPE0Opa30BaHUM, 3aMEHBI
MEPEMEHHOM, rpadruecKoro MeTojia Mpu peuieHN ypaBHeHU 3-i u 4-i cTeneHe.

Pemenue 1poO6HO-paliMOHAIBHBIX YPABHEHHH.

Pemenne cucrem ypaBHEHUH € JAByMs IEpEMEHHBIMU. PellleHue NpocTEeHIIMX CHCTEM HEIWHEHHBIX
ypaBHEHUH ¢ ABYMs nepeMeHHbIMH. ['paduueckuil METOJ| penieHHs] CUCTEMbl HEIMHEWHBIX ypaBHEHUH C
nByMsl nepeMeHHbIMU. CuHcrema JBYX HEIMHEHHBIX YpPaBHEHMHM € JBYMs IE€PEMEHHBIMH KaK MOJEIb
peanbHOM CUTYalluH.

UucnoBbie HEpaBeHCTBA. PenieHre TMHEMHBIX HEPaBEHCTB. /JJ0Kka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBAa C OJHOW MepeMEHHOW. PeleHne KBagpaTHBIX HEPAaBEHCTB IpadUuecKUM
METOJIOM M METOJOM HHTEpBaJOB. MeToJa HMHTEpBalOB Ul PAallMOHAIBHBIX HepaBeHCTB. [Ipocreiimme
HEPABEHCTBA C IaPaMETPOM.

Pemniennie TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymsi mepemeHHbIMU. PelieHue HepaBeHCTBa ¢ JABYMs NepeMeHHbIMH. CHcTeMbl
HEpPaBEHCTB C JByMs mepeMeHHbIMH. [paduueckuil MeTOJ peleHUs CHUCTEM HEPaBEHCTB C JBYMs
MePEMEHHBIMH.

DOyHKIUHT

@Oynkiusa. CoiictBa  GyHKUMA: HyIW (QYHKIHMH, [POMEKYTKM 3HAKOMOCTOSHCTBA (DYHKIIMH,
NPOMEXYTKH BO3pacTaHust M yObIBaHUS (YHKIMH, 4YETHBIE M HEUYETHbIe (YHKIMH, HauOojbliee HU
HaMMEHbIIIee 3HaYeHUs! PYHKLUH.

KBagpatuunas ¢yHkuus u e€ cpoiicTBa. lcronb30BaHuWe CBOWCTB KBAJPAaTHUHOW (DYHKIUH JUIS
pemenus 3amad. [loctpoenue rpaduxa kBaapatuuHoidl (yHkuuu. Ilonoxenue rpaduka KBaJIpaTUUHOU
(YHKIHH B 3aBHCHMOCTH OT e& Ko duimentos. [paduku dyrxumii y =ax2, y = a(x — m)>u y = a(x — m)?
+n. [Toctpoenue rpadhukoB GyHKIIHUHA ¢ ITOMOIIBIO TPeOoOpa30BaHUM.



Hpo6uo-nmuueiinas ¢ynkus. MccnenoBanue GyHKIIHA.

®ynkius Y = X" ¢ HaTypalbHBIM IOKa3aTesIeM N 1 eé rpaduk.

YuciioBble MOCTEA0BATEILHOCTH M IIPOIPECCHH

IlonsitTue uwncnoBoil mnocienoBarenbHOCTH. KoOHedHble M OECKOHEYHBIE IOCIEA0BATEIbHOCTH.
OrpanudeHHas IOCJIEI0BaTENbHOCTb. MOHOTOHHO Bo3pacTrarouias (yObIBarolias) IOCJIEI0BATEIbHOCTD.
CriocoObl 3a1aHus TTOCTIEI0BATEIBHOCTH: ONHMCATENbHBINA, TaOIMYHBIN, C TTOMOLIbI0 (OPMYIBI N-TO YJIEHA,
PEKYPPEHTHBIN.

Apudmernueckas U reomeTrpuyeckas mnporpeccud. CBoiicTBa UJI€HOB apu(METHYEeCKOW H
reoMeTpuyeckor mporpeccuii. @opMynbl N-ro wieHa apuhMETHUUECKOW U TeOMETPHYECKOM IMPOTPECCHil.
@opMysbl CYMMBI TEPBBIX N YIEHOB apU(PMETHUECKON U TeOMETPUYECKOW Mporpeccuidl. 3ajayu Ha
MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBnenne O CXOIUMOCTH IOCIEIOBATEIBLHOCTH, O CYMMHPOBAHHU OECKOHEYHO YOBIBAIOIIEH
F€OMETPUYECKON ITPOTPECCUM.

Meroa maremarudeckoil uHAyKIMM. [Ipocreimme npumepsl.

INIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA [POI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSI

JIMUHOCTHBIE PE3YJIBTATHBI

JIN4YHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOrPaMMBbI 110 MATEMATUKE XapaKTEPU3YIOTCS B HACTH:

1) mnaTpMOTH4YeCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUICKOM MaTEMaTHYE€CKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3THX JOCTIKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpa:kKIaHCKOTr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBHIO K BBITIOJIHEHUIO O0S3aHHOCTEN T'paKJaHWHA U Pealu3allii €ro MpaB, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP T'PaXXIaHCKOTO
obmiecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHHUIO STUYECKUX MPOOIEM, CBI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAaHMEM Ba)XXHOCTU MOPAIbHO-3TUYECKUX
MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIUTAHUA:

YCTAaHOBKOW Ha aKTUBHOE y4acTHUE B PEIICHUH MPAKTHUYECKUX 3a]]ad MAaTEMAaTHUIECKON HAIIPaBIECHHOCTH,
OCO3HaHUEM BaXXHOCTH MaTEMaTUYECKOTO OOpa30BaHUs Ha MPOTSHDKCHUM BCEH KU3HHM JJIsl YCHEIIHOW
MpopeCCHOHAIIBHON JEATENHPHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHIWBUIYATbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX
HWHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

CHOCOOHOCTBIO K SMOIIMOHATILHOMY U 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTHYECKHX OOBEKTOB, 3a1ad,
pelieHu, pacCyXJIeHHI, YMEHUIO BUIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoOCTEH HAYYHOIO MIO3HAHUSA:

OpUEHTAIIMEeH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX NPEICTaBICHUM OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI M OOIIECTBA, TOHUMAHHEM MaTeMaTHYECKON HAYKH Kak
cdepbl YeIOBEUECKON NeATENbHOCTH, JTANoB €€ Pa3BUTHS M 3HAUMMOCTH JUIS PAa3BUTHUS IMBUIM3AIHH,
OBJIAJICHUEM S3bIKOM MaTeMaTUKU M MaTeMaTHYEeCKON KYJIbTYpOll Kak CpEeACTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM HAaBBIKAMU UCCIEI0BATENHCKON IEATETbHOCTH;

6) ¢usnuyeckoro BoOCHUTAHHSA, (POPMHPOBAHUA KYJBTYPbl 310POBbSI H 3MOLHOHAJBLHOIO
0J1aronosyyus:

TOTOBHOCTBHIO MPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEICHUSI 3JI0POBOTO
oOpa3a Xu3HH (370pOBOE MUTaHUE, COATAHCHPOBAHHBIN PEKUM 3aHATHH U OTIIbIXA, PETYISIpHAs U3HIecKas



aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediieKCHH, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOTO
e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMSI:

OpHUEHTAINCH HAa MPUMEHEHHE MATeMaTUYCCKUX 3HAHWM /IS PelleHus 3a/1ad B 00JacTH COXPaHHOCTH
OKpY’KaroIel cpeibl, TNIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH WX BO3MOXHBIX TIOCJICICTBUN ISl OKPYKArOIIEH
Cpelbl, 0OCO3HAHUEM TTI00aThHOT0 XapaKTepa 3KOJOTUISCKUX MPOOJIeM U IyTeH X PEeIIeHUs;

8) aganTanuu K M3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeabI:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSIX HEONPEIEIEHHOCTH, TMOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITeNbHOCTb, B TOM YHCJIE YMEHHE YUYUTHCS y JIPYTHX JIOJIEH,
prOOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HE0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUN, (POPMYIHPOBATH WIECH, MOHATHSA, TUIOTE3bI 00
00BEKTaxX W SBICHUSX, B TOM YHCJIC PAaHEEe HEH3BECTHBIX, OCO3HABATH JC(PHUIIMTHI COOCTBEHHBIX 3HAHUN H
KOMIIETEHTHOCTEH, IIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TPeOYIONIMI KOHTPMEp, KOPPEKTUPOBATh TPUHUMAEMbIC pCIICHUS U JeHCTBUS, (QOpPMYyIHpOBaTH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEGHMS MPOrpaMMbl MO MaTeMaTHKE HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuatoierocsi OynyT chopMUpPOBaHbI MeTaNpeAMeTHbIE Pe3yabTaThl, XapaKTePU3YIOIIHUECs OBIAICHUEM
YVHUBEPCATHHBIMU ITO3HABATCIBLHBIMU JICHCTBUSMHU, YHHBEPCATHHBIMA KOMMYHUKATUBHBIMH JICHCTBUSIMH H
VHUBEPCATHHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBHUS

Ba3oBble Jloruyeckue aeiicTBus:

BEISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKA MATEMATHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUH MEXIy MOHATHUSAMHU, (POpPMYIHPOBATH OINpPEACTCHHS MOHSATHI, YCTaHABIMBATh CYIICCTBECHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHHUS 17151 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU ITPOBOAMMOrO aHAIIN3a;

BOCIPUHUMATh, (HOPMYIHUPOBATh M MPeoOpPa30OBLIBATh CYXKICHHS: YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISTh MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpeYHsi B (akTax, IaHHBIX,
HaAOJTIOICHUSX U YTBEPXKACHUSX, TIPEJIaraTh KPUTEPHUH TSI BBISIBIICHHUS 3aKOHOMEPHOCTEH M MPOTHBOP CUHIA,

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

pa3buparh MOKa3aTENbCTBA MATEMaTHUYECKUX YTBEPKICHHM (MPSMbIE U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENIFHO JIOKa3aTeNbCTBA MaTeMaTHYeCKUX (AKTOB, BHICTpAWBaTh AapryMEHTAIUIO, MPUBOAUTH
MpUMEPHl U KOHTPIPUMEPHI, IPUMEHITh METOJ] MAaTeMAaTUYECKOW MHAYKIIMU, 000CHOBBIBATH COOCTBEHHBIE
paccyXIeHus,

BbIOMpaTh croco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHHUs, BHIOMPATh
Han0oJIee MOAXOIANIUHN ¢ YIETOM CAaMOCTOSTEIBHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBble uccienoBarebcKue 1eHCTBUSI:

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIBCKUH WHCTPYMEHT TO3HAHHS, (OPMYIUPOBATH BOIPOCHI,
¢bukcupyoIe NTPOTUBOpPEYHE, MPOOJIeMy, CaMOCTOSTENBHO YyCTAaHABIMBAaTh KCKOMOE | JaHHOE,
(hopMHUPOBATH THUIMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOMTH 110 CAMOCTOSITENIEHO COCTaBICHHOMY ILIaHYy SKCIIEPUMEHT, UCCIIEIOBAaHHUE 110 YCTaHOBICHUIO
0COOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

CaMOCTOATENLHO (popMyIHpoOBaTh 0000IIEHNS U BBIBOJBI TIO pe3yJbTaTaM MPOBEIEHHOTO HAOIIOICHMUSI,
WCCIICJIOBAHMS, DKCIICPUMEHTA, OIICHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3YJIbTaTOB, BBIBOJOB H
00001IICHMI;



MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEATIOIIOKEHUS O €r0 Pa3BUTHU
B HOBBIX yCJIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTh W HM30BITOYHOCTh MH(OpPMALNHU, IAHHBIX, HEOOXOIUMBIX Ui PELICHUS
3ajJauu;

BBIOMPATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH HH(POPMALIHUIO PA3THYHBIX BUI0B
1 GOpM IPECTABICHHUS;

BBIOMpaTh (QOpMYy MpeACTaBlICHUS WHPOPMANMKA W WILIFOCTPHPOBATH pEllacMble 3a/la4d CXEMaMH,
JIrarpaMMaMu, HTHOU rpaduKoi 1 uX KOMOUHAIIMSIMU;

OLICHUBATh HAJI&KHOCTh WH(GOPMAIMM IO KPUTEPHSM, MPEUIOKEHHBIM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEITHHO.

KoMMyHHUKaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJCHHUS B COOTBETCTBHHU C YCJIOBUSMH U IENSMH OOIICHUS, SCHO,
TOYHO, TPAMOTHO BBIPXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTyYCHHBIH Pe3yibTaT;

B XO0Jic OOCYXXICHHS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI, peIracMoin
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK PEUICHHUS, COMTOCTABIISITh CBOH CYXKACHUS C CYXKICHUSIMH
JIPYTUX Y4YacTHUKOB Juaiiora, OOHApYKWMBaTh pa3jiMYMe W CXOJCTBO IO3UIUH, B KOPPEKTHOU (opme
(bopMyITHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTABIATh PE3YNIbTaThl PEIICHHS 33/1a49H, SKCIIEPUMEHTA, UCCIEIOBAHMUS, TPOEKTA, CAMOCTOSTEILHO
BBIOMPATH (OPMAT BHICTYIICHHUS C YIETOM 33124 PE3CHTAIIMN M OCOOCHHOCTEH ayIuTOPHH;

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HMHIWUBUAYAJbHOW pabOTHl MPU pEIICHUH
y4eOHBIX MAaTEeMaTHUECKUX 3a/1a4, IPUHUMATD 11€JIb COBMECTHOH JEATEIIbHOCTH, IJIAHUPOBATH OPTaHU3AIHIO
COBMECTHOH paboTbI, paclpenensiT BHIbI paldoT, IOTOBapUBATHCA, OOCYXKIATh IMPOLECC W Pe3yabTar
paboThl, 000011IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYHIOBBIX (hopMax paboThl (0OCYXIEHHS, OOMEH MHEHWH, «MO3TOBBIC IITYPMBD) U
MHBIE); BBIMOJIHATH CBOIO YacTh pabOThl U KOOPIAMHUPOBATH CBOM JICHCTBUS C APYTMMHU YJI€HaMU KOMaH/bI,
OLIEHMBAaTh KayecTBO pe3yJbTaTa M KauecTBO CBOErO BKJIaJa B OOIIMH pe3yabTaT MO KPUTEPHUsIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcadbHble yueOHbIe AeiicCTBUSA

Camoopranu3anmusi:

BBISIBIISITE TIPOOJIEMBI TSI pEIICHHs] B JKU3HEHHBIX W YYEOHBIX CHUTYaIlUsiX, OPUEHTHPOBATHCS B
Pa3IUYHBIX OJIX0AAX MPUHATHUS pelIeHnH (MHANBUIYaIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aJrOPUTM peIIeHUs 3ajaud (MM ero 4acTb), BBIOMpaTh CHoOCo0
pelieHust ¢ y4E€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pellIeHui ¢ y4éTOM HOBOW HH(pOpPMALIUH.

CaMOKOHTPOJIb, IMOLIMOHATbHbII HHTEJIEKT:

BJIJIETh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIIECCa U Pe3ybTaTa PeleHHs] MaTeMaTHIeCKOU
3aJ1a4M, CAMOMOTHUBAIUU U pe(IIeKCuu;

MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH TPU PEIICHUH 3aJadd, BHOCUTh KOPPEKTHUBBI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIGHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa JEATeNbHOCTH MOCTaBICHHOW LIENM M YCIOBUSAM, OOBICHATH
NPUYUHBI JIOCTH)KEHHUS] WIM HEJOCTH)KEHUS LeNIM, HAaXOAUTh OIIMOKY, JaBaTh OLEHKY NpUOOpEeTEHHOMY
OTIBITY;

BBIpA)XaTh SMOIMH TPH W3YYEHUH MaTEeMAaTHYeCKHX OOBEKTOB M (DAKTOB, IaBaTh SMOIHMOHAIHHYIO
OLIEHKY PEIICHHS 3a[auH.



HNPEAMETHBIE PE3YJIBTATBI

K xonIty 00y4uenus B 7 kj1acce 00y4Jaromuiics MOTYyYUT CICAYIONMINE TPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BBIYMCTICHUS

PannonanpHbIe yncna.

[lepexoautb OT OxHOW (HOPMBI 3alUCH YUCEN K JAPYroi (mMpeoOpa3oBBIBATh JNECATHYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO pO0B).

Hcnonp30BaTh MOHATHS MHOMKECTBA HATypalbHBIX YHCEN, MHOXECTBA LENbIX YHCEN, MHOXKECTBA
palMOHAIBHBIX YHCEII IIPU PEIICHUH 33a/1a4, IPOBEICHUH PACCYKICHUM U TOKA3aTeNIbCTB.

[Tonumathb 1 0OBSACHATH CMBICI MTO3ULIMOHHOM 3aMIUCH HATYPaIbHOTO YHCIIA.

CpaBHMBATh U yNOPSAA0YMBATH PALIUOHAIBHBIE YNCIIA.

BoinonusATe, coyeras yCTHbIE M MHCbMEHHbIE MPUEMBI, apu(MeTHYecKue IeUCTBUS C pallMOHATbHBIMU
YHUCJIAMU, UCII0JIb30BaTh CBOMCTBA YHCEI U IIPABUIIA IEUCTBUM, IPUEMBI PALIMOHAIIbHBIX BBIYUCIICHUM.

BbInoNHATE AEWCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

HaxomuTh 3HaueHHsS YHUCIIOBBIX BBIPAKEHHUH, COAEpXKAIMX PpAalUOHAIBHBIE YUCIA U CTEHNEHH C
HaTypaJIbHBIM II0Ka3aTejeM, IPUMEHITh Pa3HOOOpa3HbIEe COCOObI U MPUEMBI BHIYUCICHUS, COCTABIATh U
OLICHUBATh YHCJIOBBbIC BBIPAKECHMS IPH PEIICHWU MPAKTHUYECKUX 3a/lad U 3aJad U3 APYrux y4eOHBIX
MIPEAMETOB.

OKpyrisiTh uKcaa ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE [0 CMBICIY MPAKTUYECKOW CUTYAllMU, BBIIOJHATH
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH, OLEHKY 3HaYE€HUN YHUCIOBBIX BBIPAKEHUI, B TOM YUCIE MPU
pELIEHNN IPAKTUYECKUX 3aay.

Pemate TekcTOBBIE 3amaun apuH(PMETHYECKUM CHOCOOOM, MCIOJIB30BATh TAOJHIIBI, CXEMBI, YEPTEXKH,
JpyTUe CpeJICTBA NPECTABICHUS JaHHBIX IIPU PELICHUH 3a/1a4.

Pemarb  NpakTHKO-OPUEHTHUPOBAHHBIE  3aJauyd,  CBA3aHHbIE C  OTHOLICHHUEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, UHTEPIIPETUPOBATh PE3YNbTAThl PELICHUS 33134 C yYETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMBIX OOBHEKTOB.

JlenTuMOoCTb.

Jloka3blBaTh U NPUMEHATh NPH PEIICHUM 3a/ad NPU3HAKU JeauMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
IIPU3HAKU JEITMMOCTH CyMMBI ¥ IPOM3BEIEHUS LIEIBbIX YUCEI.

PacknaapiBaTh Ha MHOXKUTENN HAaTypaJlbHbIE YUCIIA.

CB00OOHO ONEpUPOBATH MOHATUSIMU: YETHOE YHCII0, HEYETHOE YUCIIO0, B3AUMHO MPOCTHIE YUCIIA.

Haxonuts HanOonbmnii OOIIMI NEeIUTeNb U HaUMEHbIIee o0Iee KpaTHOE YHMCeNl M MCIOIh30BaTh MX
IIpU pELIeHUH 3a]a4, IPUMEHATh anroput™ EBkiuaa.

OnepupoBarh NOHATHEM OCTAaTKa 110 MOJYJIFO, IPUMEHSTh CBOMCTBA CPABHEHUN 110 MOAYJIIO.

Auredpanyeckue BbIpasKeHUs

BeIpakeHus ¢ nepeMeHHbIMU.

Hcnonb30BaTh anredpandyeckyro TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHATh €€ B MPOLECCE OCBOCHUS
yueOHOro Marepuana.

HaxoauTs 3HaueHus OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUAX TIEpEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXAECTBA, BBHIMNOJIHATH TOXKIECTBEHHBIE IPEOOpPa3OBaHUs BBIPAKEHUH,
JIOKa3bIBaTh TOXK/IECTBA.

MHorouseHsl.

BeinonHATe mpeoOpa3oBaHus LENOr0 BhIPAKEHHUs] B MHOTOWIEH MPUBEACHUEM MOJOOHBIX CIaraeéMbIX,
PacKpBITHEM CKOOOK.

BeimonuaTe neiicTBust (CloKeHHE, BBHIUMTAHME, YMHOXKEHHE) C OJHOYIEHaMH M C MHOTOWIEHAMH,
MPUMEHSTh (OPMYJIbl COKPAIIEHHOIO YMHOXEHHS (KBajpaT W KyO0 CyMMbl, KBaapaT U KyO pa3HOCTH,
pPa3HOCTh KBaJPaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM YHCJI€ /AJIsl YIIPOILIEHUS BBIYUCICHUH.



OcymecTBIATh Pa3i0KEeHNE MHOTOWIEHOB HA MHOKUTENN C ITOMOILBIO BBIHECEHMS 32 CKOOKM 0O0IIero
MHOYHTEJIS], IPYNIIUPOBKHU CJIaraeMbIX, IPUMEHss (OPMYJIbl COKPAILIEHHOTO YMHOXKEHHUS.

ITpumMensaTh IpeoOpa30BaHUsl MHOTOWICHOB Ul PEIIEHUS PA3JIMYHbIX 3a]1a4 U3 MATEMaTHKH, CMEXHbIX
IIPEAMETOB, U3 PEAILHOM IIPAKTUKHU.

Vcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPaJIbHBIMH [TOKA3aTeNsIMU [Tl IPe0Opa30BaHUsl BEIPAKEHUI.

YpaBHeHusi 1 HepaBeHCTBA

Pemate sMHEHBIE ypaBHEHUS C OJAHOW IIEPEMEHHOM, NPUMEHss IpaBUila IIEpexoJa OT MCXOIHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIA€TCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TonGupars mnpuMepsl Map 4YHUCEN, SABIAIOLIMXCS pPELICHUEM JIMHEHMHOro YpaBHEHUS C JBYMs
IIEPEMEHHBIMH.

CTpouth B KOOPIMHATHOM IUIOCKOCTH TIpadUK JIMHEHHOIO YPAaBHEHHUS C JABYMS IE€PEMEHHBIMU,
MOJIB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemate cuctembl IByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YK CIIe IPpaduIeCKH.

CocTaBiATh U pelaTh JUHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YpPAaBHEHUN 110 YCIOBHUIO 3aJauH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIYYE€HHBII pe3yJbTar.

DOyHKIUH

KoopauHnats! u rpaduku.

N300pakaTh Ha KOOPJMHATHOW MpPSIMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aAIIMCHIBATh YNCIIOBBIE IIPOMEXKYTKU Ha alnredpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOpAUHATAM.

OyHKIUN.

Ctpoutb rpaduKy JIMHEHHBIX (QYHKINH.

OnwuceBaTh ¢ NOMOMIBIO0 (YHKIMKA W3BECTHBIE 3aBUCHMOCTH MEXKIy BEITUYMHAMH: CKOPOCTH, BPEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD, MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.

HaxonuTs 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii cnoco® NpeACTaBIeHHs W aHauu3a HHQOpManuu, W3BJIEKATh WU
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPa(QUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Vcnonb3oBath cBoicTBa (DYHKIMHA JUIs aHanu3a rpaduKoB peaabHbIX 3aBUCUMOCTEH (Hynu (yHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIMU, POMEKYTKH BO3pacTaHUs U yObIBaHUS (YHKIMH, HauOoJblIee
Y HaWMEHbIIIee 3HAYCHUS QYHKIIHN).

Hcnonp3oBath rpaduku uis HCCIEAOBaHUS IPOILIECCOB M 3aBUCHUMOCTEH, MPU PpELIeHUH 33Jad U3
JPYTUX Y4eOHBIX MTPEIMETOB U PEaIbHOM JKU3HHU.

K koHIy 00yueHus B 8 kj1acce o0yyaromuics MOTy4UT CIAEAYIOIINE PeAMETHBIE pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

HppaunroHanbHbIe YKCIIA.

[ToHMMaTh 1 UCIIONIB30BATh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX MHOKECTB.

CB0OOIHO oOmEepUpoBaTh MOHATHUAMU: KBaJpaTHBIM KOpEeHb, apu(pMeThyecKuil KBaJpaTHBIA KOPEHb,
UppallMOHATILHOE YHWCJIO, HAXOIUTh, OLEHUBATh KBaJpaTHbIE KOPHHM, HCIOIB3Ys HpU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJHATH MpeoOpa3oBaHUS BBIPAXKEHUN, COJEp)KAIIMX KBAaJIpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOpHEMN.

Hcnons3oBaTh HayalbHBIE IPEICTABICHHUS O MHOXKECTBE IACHCTBUTEIBHBIX YHUCEN Ui CPaBHEHHS,
OKPYTJIEHUS U BBIUMCIIEHUI, n300pakaTh €HCTBUTENbHBIE YHCIa TOYKaMU Ha KOOPAMHATHOM MPsIMOii.

Hcnonb30BaThk 3amucy OOJBIINX M MaJIbIX YHCEN C MOMOIIBIO JECITUYHBIX Opo0Oel U cTeneHel uucia
10, 3anuChIBaTh U OKPYIVIATH YHMCIIOBBIE 3HAYEHHUS PEATIbHBIX BEJIIMYMH C HCIIOJIB30BAHUEM PA3HBIX CHCTEM
U3MEPEHUM.

JenumocTsb.



CB00OOHO ONEpPUPOBATH MOHATUEM OCTaTKa IO MOJYJIIO, IPUMEHATh CBOWCTBA CPaBHEHHH O MOJYJIIO,
HaXOJUTh OCTATKH CYMMBI U ITPOU3BENCHHUSA IO TaHHOMY MOJYJIIO.

AsredOpanyeckue BbIpasKeHH s

JpoOHO-paIlnOHALHBIC BEIPAXKEHUS.

HaxoauTp nomycTuMble 3Ha4€HUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKCHUSIX.

[TpuMeHsSITh OCHOBHOE CBOMCTBO PAallMOHAIBHON IpOOH.

BeimonuATe npuBeneHue anredpanyeckux ApoOei K o0IieMy 3HAMEHATENI0, CIIOKEHHE, YMHOXKCHHE,
JIEICHUE alireOpanyecKux JIpoOeH.

BbINonHATE TOX1ECTBEHHBIE IPE0OPAa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUN.

ITpumMensaTh peoOpa3oBaHMsl BBIPAKEHUN Ul pEeIeHHs pa3IMyHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHbIX
IIPEIMETOB, U3 PEaIbHON IIPAKTHUKHU.

Crenenu.

[IpuMeHITh TOHATHE CTENEHM C IEJIbIM II0Ka3aTeJIeM, BBINOJIHATh NPEOOpa3OBaHUsl BbIPAKEHUH,
COJIEpIKaIMX CTENEHU C LEJIBIM I10Ka3aTENEM.

WppanmonanbHble BHIPAKEHUS.

HaxonuTh pomycTuMble 3HAu€HHsI IMEPEMEHHBIX B BBIPAKEHMSX, COAEPKAIIUX apUpMeTHUYECKHe
KBaJIpaTHbIE KOPHHU.

BeinonuaTe npeoOpa3oBaHys HPPALMOHAIBHBIX BBIPAXKEHUH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

YpaBHeHNSI 1 HEPABEHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pematb 1poOGHO-paliioHaIbHbIE YPAaBHEHMUSL.

Pemate nuHEHHBIE YpaBHEHMs C NapaMeTpaMH, HECIOKHBIE CUCTEMbl JIMHEWHBIX YPaBHEHHU C
napaMeTpami.

[IpoBoauTh wHccaeIOBaHUS ypaBHEHUH M CHUCTEM YypaBHEHUH, B TOM YHCIE C I[PUMEHEHHEM
rpaduuecKux MpeaCTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WJIM CHCTEMa ypaBHEHMH peIIeHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoUee).

IlepexoauTh OT clOBECHOM (QOPMYIUPOBKM 3a1aud K e€ anredpandyeckoil MoJelu ¢ MOMOILBIO
COCTAaBJICHMSI YpPaBHEHHUS WJIM CHCTEMBl YPaBHEHMH, MHTEPIPETHPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4¥ NOJIY4EHHBIA pe3yibTarT.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLICHKH, PellaTh JMHEHHbIE HEPABEHCTBA
C OJHOM mepeMeHHOM M HX CHUCTEMBl, JaBaTh TIpaUUYECKyI0 WUIIOCTPAlMI0 MHOKECTBA pElIEeHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[loHnMaTh M UCHOJB30BaTh (YHKIHMOHAJIbHBIE TMOHATHS H SA3bIK (T€PMUHBI, CHMBOJHUYECKHE
0003HaYeHMs), ONPEeNATh 3HaUeHHe (PYHKIMM M0 3HAYCHHMIO apryMEHTa, ONpeAessaTh CBOMCTBAa (QyHKIMU
o e€ rpaduky.

Crpouts rpaduku pyHKUIUN , OMUCHIBATH CBOMCTBA YUCIOBOM PyHKIIMHU 11O €€ TpaduKy.

K koHI1y 00y4enus B 9 kjiacce 00y4yarouuiics MoIy4YuT CaelyIOIie MPeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYUCTCHUSA

CB00O/IHO omepupoBaTh MOHATUSAMHU: KOPEHb N-H CTENEHH, CTENEeHb C PAllMOHAIBHBIM IMOKa3aTeseM,
HaXOJUTh KOpeHb N-ii CTENEHH, CTENEeHb C pallMOHAIBHBIM IOKa3aTeJIeM, UCIOJb3Yys MPH HEOOX 0AUMOCTH
KaJIbKYJIATOP, IPUMEHSTh CBOMCTBA KOPHS N-1 CTENEHU, CTENIEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

Hcnonp30BaTh MOHSATHE MHOXKECTBA JACHCTBUTENBHBIX 4YHMCEN IPU PELIEHUM 3a7ad, IPOBEICHUU
pacCyXIE€HHUI U JOKa3aTeIbCTB.

CpaBHUBATh U YIIOPSAIOUYNBAThH JEHCTBUTENbHBIEC YUCIIA, OKPYIJIATH JEMCTBUTENbHBIE YUCIIA, BBIOIHSITD
MPUKUAKY PE3yJIbTaTa BBIYUCIEHUHN, OLIEHKY YHUCIOBBIX BHIPAYKEHUH.



AsredOpanyeckue BbIpasKeHHsI

CB000IHO OnIEpUPOBATh MOHATUEM KBAJIPATHOTO TPEXUJIEHA, HAXOJUTh KOPHU KBAJAPAaTHOTO TPEXUWICHA.

PacknanpiBath KBaApaTHBIN TPEXUJIEH HA TUHEHHBIE MHOKUTEIH.

YpaBHeHusi 1 HepaBeHCTBA

Pemate nuHeWHbIC U KBAIpaTHBIC YPaBHEHUS, yPaBHEHHUs, CBOISAIIMECS K HUM, IPOOHO-PALMOHATBHbIC
YpaBHEHHSI.

Pemarp Hec0XKHBIE KBaJIpaTHbIE YPABHEHUS C [1apaMETPOM.

Pemarp nuHEHHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIIOIB30BaTh METOJ HHTEPBAJIOB,
n300pakaTh pellleHNe HEPaBEHCTB Ha YMCIOBON IPAMOM, 3alIUCBIBATh PEILIEHHE C TIOMOIIbI0 CUMBOJIOB.

Pemarp cucremMpl JByX JIMHEWHBIX YPAaBHEHUU C IBYMS IIEPEMEHHBIMHM M CUCTEMBI ABYX YPaBHEHHH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISCTCSA JTMHEHHBIM.

Pemate Hecn0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[TpuMeHSATH METOABI PAaBHOCHIBHBIX MpeoOpa3oBaHUil, 3aMEHBI MEPEeMEHHOH, rpaduuecKoro MeTojaa
IIpY pelIeHNUU ypaBHEHUH 3-11 U 4-i1 cTeneHei.

Pemarp cucreMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE KBAaJIPAaTHOE
HEpaBEHCTBO, U300pakaTh PELICHNWE CUCTEMbl HEPABEHCTB HA YKMCIOBOH MpPSMOIl, 3alMChIBATh pEIIEHHUE C
IIOMOUIBIO CUMBOJIOB.

Pemarp ypaBHEHHs, HEpaBEHCTBA U UX CUCTEMBI, B TOM UYHUCIIE C OIPAaHUYCHUSIMH, HAIIPUMEP, B LEJIBIX
quCIIax.

[IpoBoauTh wHccaenOBaHUS ypaBHEHUH M CHCTEM YpaBHEHHUH, B TOM 4YHCIE€ C HPUMEHEHUEM
rpaduyecKux IMpeacTaBieHUi (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WJIM CHCTEMa yYpaBHEHUI pElIeHUs,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEe).

Pemrate TekcTOBBIE 3amauM aIreOpanyecKHMM CIIOCOOOM C TIOMOUIBIO COCTABJICHUS YpaBHEHHIA,
HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMs, HEPABEHCTBA U UX CUCTEMBI U1 COCTABJICHMS MAaTEMATHYECKOM MOJIENH
peaJIbHOM CUTyallMM WM NPUKIAJAHOM 3a7add, UHTEPIPETUPOBATH IOJyYEHHBIE PE3yJbTaThl B 33aJaHHOM
KOHTEKCTE.

YucaoBbie MOCIAEI0BATEILHOCTH H MIPOrPecCHH

CB0OOOJHO oOmepupoBaTh MOHATUSMHU: 3aBUCUMOCTb, (PYHKUIMSA, TpapuKk QYHKIMM, [OpsMas
MPOMOPLUOHAIBHOCTh, JIMHEWHas (QYHKIUSA, oOpaTHas MpONOPLHMOHAIBHOCTh, Mapabona, rurmepbona,
KYCOYHO-3a/IaHHasi PyHKITUS.

UccnenoBats dyHknuio no e€ rpaduky, yCTaHABIMBAaTh CBOWCTBA (PYHKIIMN: 00JIaCTh OMpeE/eIeHHUS,
MHOXKECTBO 3HAa4eHUH, HYIM (YHKLIHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMUS U
yOBIBaHUs, YETHOCTh U HEYETHOCTb, HAUOOJIbIlIEE U HAUMEHbIIIEe 3HAYEHNUs, ACUMIITOTHI.

Pacnio3HaBaTh KBajpaTHUHYIO (QYHKIUIO 1O (hopMyse, MPUBOJUTH NMPUMEPHl KBAJPATUUHBIX (YHKIHA
U3 pearbHOH KU3HU, PU3NKH, TEOMETPHH.

Onpenensts nonoxeHue rpadrka KBaApaTUIHON QYHKIIMH B 3aBUCUMOCTH OT €€ K03(PPHUIIMEHTOB.

Crpouth rpaduk KBaApaTUUYHON (QYHKIMH, OMHUCHIBATH CBOWCTBAa KBaJApaTHUYHON (QyHKIMH 1O €&
rpaduKy.

Hcnonp30BaTh cBOMCTBA KBAIpaTUIHON (DYHKITUH JJI PEIICHUS 3a/1a4.

Ha npumepe xBanparumuHod ¢yHkumu crpouth rpaduk ¢ynkumm y =af(kx + b) + ¢ ¢ nmomomsro
npeoOpa3oBanuii rpaduka pynkuuu y=Ff(X).

WnmocTpupoBaTh ¢ TOMOIIBIO Tpaduka peaabHyI0 3aBUCUMOCTh MIIH MTPOLECC MO UX XapaKTEPUCTUKAM.

Apudmernyeckasi 1 reoMeTpuyecKasi Nporpeccun

CB0OOOIHO oOmEepUpoBaTh MOHITUSMH: TIOCIEI0BATEILHOCTh, apudMeTnyeckas W TIeoMeTpHYecKas
MIPOrPECCUU.



3amaBaTh MOCIEAOBATEIBLHOCTH pPAa3HBIMU CHOCOOAMM: OMUCATENBHBIM, TAOJWYHBIM, C TOMOIIBIO
(dbopMyIibI N-TO YJieHa, PEKYPPEHTHBIM.

BBINOMHATE BBIYHCIEHUS C UCTIONIb30BaHHEM (OpMYII N-TO YieHa apu(PMEeTUYECKON U reOMeTpUUECKOi
MPOrpeCcCuii, CYMMbI IEPBBIX N WJICHOB.

N300pakaTh YiIeHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3anauu, cBsI3aHHBIE C YMCIIOBBIMM I10CJIEIOBATENBHOCTSIMM, B TOM UYHCIE 33Ja4d U3 peaibHON
KHU3HU (C UCMIOJIb30BAHUEM KaIbKYIATOPA, ITUPPOBBIX TEXHOIOTHIA).

PacrioznaBate ¥ NPUBOAUTHL TMPUMEPHl KOHEYHBIX M OECKOHEYHBIX IOCIIE0BATEIbHOCTEH,
OTrpaHUYEHHBIX MOCIEI0BATEIbHOCTEH, MOHOTOHHO BO3pacTarouuX (yObIBaIOIINX ) MOCIEI0BATEILHOCTEH.

Hwmets mpencraBieHHEe O CXOAMMOCTH TOCIEIOBATEIBHOCTH, YMETh HAXOIUTh CyMMY OECKOHEUYHO
yOBbIBaloOIEl reOMETPUUECKON MTPOrPECCUH.

[IpuMeHaTh METOJ MaTEMATUYECKON MHAYKIIUU IPHU PELICHUU 3a]1a4.



TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
Ne KoJymmyecTBo yacoB DJIeKTpOoHHBIE (HUppoBEIE)
HaumeHnoBaHue pa3aesioB U TeM MPOrpaMMbl
n/n Bcero Konrpouabubie padorsl  IIpakruyeckune paéorbl | 00pa3’oBaTelbHbIe pecypehbl
1 UNCJIA U BBIUNCJIEHUS. PatinonanbHbie 11 1
yucia (MOBTOPECHHE)
OVYHKIMU. Koopaunatel u
2 17 1
rpaduku. OyHKITUN
3 AJITEBPAMYECKUE BBIPAXKEHU . 7

Bripaxkenus ¢ nepeMeHHbIMU

4 YPABHEHUS U CUCTEMbI YPABHEHUIA. 10 1
Jlunelinble ypaBHEHUS

YUCJIA 1 BBIUUCJIEHUS. Creniens ¢
HaTypaJbHBIM TTOKa3aTesieM

AJITEBPAYECKUE BBIPAXKEHU L.

6 23 1
MHoro4ieHbl

7 AJITEBPAYECKUNE BBIPAXXEHNW . 14 1
DopMyIIBl COKPAMEHHOTO YMHOXKCHHS

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10

9 OYHKIUUN. Jluneiinas GyHKIus 16 1

10 YPABHEHNS U CUCTEMbI YPABHEHUI. 14 1

CucremMbl TMHEMHBIX YpaBHEHUN
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A

11 - 8 1
3HaHUI
OBHLIEE KOJIMYECTBO YACOB I10 136 8 0
I[TPOT'PAMME
8 KIIACC
Ne KosanyecTBo 4yacos JyekTpoHHbIE (HU(POBBIE)
HanmeHnoBaHue pa3ieioB 4 TeM NPOrpaMmbl
n/n Bcero Konrpoabubie padorsl  [Ipakruuyeckune pa6ornl | 00pa3oBaTesibHbIE pecypChbl
YPABHEHUA 1 HEPABEHCTBA.
1 20 1
Hepasencraa
2 UNCJIA U BBIUMCJIEHU . KBaapaTtHbrit 17 1
KOpEHb




YPABHEHUWA 1 HEPABEHCTBA.

3 KBanpatubsie ypaBHEHUS 17 1
4 AJITEBPAMYECKUE BbBIPAXKEHU L. 17 1
JIpoOHO-palinoOHAIEHBIC BRIPAKEHUS
5 YPABHEHUWS U HEPABEHCTBA. JIpo6Ho- 19 1
palroHaIbHbIC YPABHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BbBIPAXKEHU L. 14
Crenenu
8 YNCJIA 1 BBIYMCJIEHUSL. [lenumocTthb 7 1
9 HOBTOPGHI/Ie, 000011IeH1E, CUCTEMATH3AIHSI 10 1
3HaHHH
OBUIEE KOJIMYECTBO YACOB I10 136 8 0
I[MTPOI'PAMME
9 KJIACC
No KoJsmmyecTBo yacoB DJleKTpoHHbIE (LM (pPOBbBIE)
HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI
n/n Bcero Konrpoabnbie padorsl  IIpakTtndeckne padorsl | 00pa3’oBaTebHbIe pecypehbl
1 OYHKINU 25 1
9 YPABHEHHWS U HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHHWS U HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI
4 YMCJIOBBIE IMOCIEAOBATEJIBHOCTU 1 o5 1
I[MPOT'PECCUHA
5 AJITEBPAMYECKUE BBIPAXKEHUSI. 12 1
CreneHb ¢ palioHAIbHBIM TIOKa3aTeeM
6 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 34 1
3HaHH
OBUIEE KOJIMYECTBO YACOB I10 136 6 0

I[TPOI'PAMME
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