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1. lnanupyemble pe3yJIbTAThI OCBOCHHS Y4eOHOI0 peaMeTa
«MaremaTuka» (0230Bblil YPOBEHB)

W3yuenne mMaTeMaTHKU B CTaplied MIKoJie TAa€T BO3MOXHOCTH JOCTIDKEHHS OOyJaroIUMUCS
CIIEYIOLUX PE3YJILTATOB.
JIMYHOCTHBIE:
1) cdopMHUPOBaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
HAyKH; KPUTUYHOCTh MBILIUIEHUS, YMEHHE PACIIO3HABATDH JIOTMUECKHU HEKOPPEKTHBIE BhICKa3bIBaHMS,
OTJINYATh THUIOTE3Y OT (haKTa;
2) TOTOBHOCTH H CIOCOOHOCT BECTH MAHATOT C JAPYTMMH JIIOJbMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHMs, HAXOJWUTh OOLIME LEAM U COTPYAHHUYATb Uil UX JOCTHXKEHUS; 3) HaBBIKU
COTPYJHHYECTBA CO CBEPCTHUKAMHU, JI€TbMHU MIIJIIIETO BO3pacTa,

B3POCIJIBIMU B 00pa3oBaTeNIbHOM, 0O01IECTBEHHO MOJIE3HOH, yueOHo-

HCCIIEIOBATENIbCKON, MPOEKTHON U APYrUX BUJIAX AESATENbHOCTH;
4) TOTOBHOCTH M CHOCOOHOCTH K 00Pa30BAHMIO, B TOM UMCIIE CAMOOOPA30BAHMIO, HA MPOTIKEHHUH
BCEH JKM3HM; CO3HATEJIbHOE OTHOILIEHHE K HEMPEPhIBHOMY 00pa30BaHUIO KaK YCIOBMIO YCIIEHIHOM
npodecCuoHaNIbHOM U 0OIIIECTBEHHOU e TEILHOCTH,
5) scrermueckoe OTHOIIEHWE K MHpY, BKIIOYAs ACTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;
6) ocosmamHEi BBIOOp Oyaymeil mnpodeccHm M BO3MOXKHOCTEH peaqn3alid COOCTBEHHBIX
KU3HEHHBIX IJIaHOB; OTHOILIEHHUE K MPO(eCcCHOHANBHOMN AeSITENbHOCTH KaK BOBMOKHOCTH y4acTHsl B
PELICHUH JTMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TIPOOIIEM.
MeranpeaMeTHble:
1) ymeHHe caMOCTOATENBHO OMPEENATh LENH AeATENLHOCTH M COCTABJATH IUIAHbl JeATENTLHOCTH;
CaMOCTOSITENIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH AESITEILHOCTD; UCIOJIB30BATh
BCE BO3MOXHBIE pECYpChl sl JOCTHIXKEHHUS TIOCTABIIEHHBIX IleJied W pealu3aluy IJaHOB
NeSITeNIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;
2) yMeHHe TIPOIyKTUBHO OOMIATHCSA U B3aMMOJIEHCTBOBATH B TPOLIECCE COBMECTHOMN JeATETbHOCTH,
YUUTBHIBATh MO3ULIMH JPYTUX YYACTHUKOB JIEATENBHOCTH, 3((HEKTUBHO pa3periaTb KOHPIUKTHI;
3) BrajeHue  HaBBIKAMH  TO3HABATEBHOH,  y4eOHO-MCCIENOBATENbCKOM M MPOEKTHOM
NeSITeNIbHOCTH, HaBbIKAMH pa3pelieHus npooieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3IMYHbIX METOJIOB MIO3HAHMUS,
4) rotoBHOCTh M  CHOCOOHOCTh K  CAMOCTOATENBHOH  MH(OPMAIMOHHONO3HABATENHHOM
NeSITeIbHOCTH, BKJIIOYas YMEHHUE OPHEHTHUPOBATHCA B Pa3MYHBIX HCTOYHUKAX HHPOpMAINH,
KPUTHUYECKH OLIEHWBAaTh W HUHTEPIPETUPOBATh MH(POPMALMIO, TOIYYaeMYI0 U3 Pa3IUYHbIX
HCTOYHUKOB;
5) ymenue ucnonb30BaTh CpeaCTBa MHPOPMAIMOHHBIX ¥ KOMMYHHKALMOHHBIX TEXHOJIOTHII (najee
— HWKT) B pemeHud KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHMU3AIMOHHBIX 3a1a4 C
coOnroeHreM TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepekeHusl,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE30MaCHOCTH;
6) BianeHue A3BIKOBBIMM CPEICTBAMH — yMEHHE SICHO, JIOTHYHO M TOYHO M3IaraTh CBOIO TOYKY
3peHus, UCMOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPEACTBA;
7) BnajeHue HAaBBIKAMHU TO3HABATELHOM peIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHil U
MBICJIUTENBHBIX IPOLECCOB, UX PE3yIbTATOB M OCHOBAHMM, TPaHUI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX I03HABATEIBHBIX 3a7ja4 U CPEJCTB UX JOCTHIKECHHUS.
IIpeamerHsbIe:
1) cdopMupoBaHHOCTB TIpeiCTaBIEHMH O MaTeMaTHKe KaK YacTH MHPOBOH KyIbTYphl H O MecCTe
MaTeMaTUKd B COBPEMEHHOW HUBWIM3AIMH, O CIOCOOAaX OMHCAHUS HAa MaTeMaTU4eCKOM SI3bIKE
SIBIICHUI PEaJIbHOTO MUPA;



2) chOpMHPOBAHHOCTb TIPEACTABJIEHHMI O MaTeMaTHYECKMX MOHATHSAX KaK O BakKHEHIINX
MaTeMaTUYECKUX MOJEJAX, MO3BOJISAIOLIMX OIKCHIBaTh M M3ydaThb Pa3HbIE IPOLECCHl U SIBICHHUS,
[IOHMMaHHE BO3MOKHOCTH aKCUOMATUYECKOTO ITOCTPOEHUSI MATEMAaTHUYECKUX TEOPUIL;

3) Bmajgenue MeTOJAMHM JIOKAa3aTENbCTB M ANTOPUTMOB pEIIEHHs; yMEHHME HX HPUMEHSTh,
IIPOBOJUTH JI0KA3aTENIbHbIE PACCYXACHUS B XO/I€ PELICHUS 3a/ay;

4) BnaseHue CTAaHAAPTHBIME NPUEMAMH  pEIICHHS pPAlMOHANBLHBIX M HPPANHOHAIBHBIX,
[I0KA3aTEIbHBIX, CTEINECHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM 4YMCJIE JUIs NIOMCKA IIyTHU PELICHUS U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUI U HEPABEHCTB;

5) chopmmpoBaHHOCTH HpeACTaBIEHHH 00 OCHOBHBIX MOHATHAX, HIAEIX M METOAaxX
MaTeMaTHYECKOr0 aHAJIN3a;

6) chopMHpOBaHHOCTH TpENCTABIEHHH O MpOIECccaX M ABICHMSX, MMEIOMHX BEpPOATHOCTHBIA
XapakTep, O CTaTUCTMYECKHUX 3aKOHOMEPHOCTSX B peaJbHOM MHpE, 00 OCHOBHBIX HOHATHUSAX
AJIEMEHTApHOW TEOPUH BEPOSITHOCTEH; CPOPMHUPOBAHHOCTH YMEHUN HAXOAWTh U OILICHUBATH
BEPOSITHOCTH HACTYIUIEHUS COOBITMM B MPOCTEHIIMX NPAKTUUECKUX CHUTyallUsIX U OCHOBHBIE
XApaKTEPUCTUKHU CIyYalHbIX BEJINYUH;

7) BJIAICHUC HAaBBIKAMH HCITI0JIb30BAHHW I'OTOBBIX KOMIIBIOTCPHBIX NPOTrpaMM IIpH PECHICHUHN 3a/1a4.

B PE3YIbTATE U3YYCHHUA MAaTEMATUKN Ha 0azoBOM YPOBHE BBIITYCKHUK JOJIKCH 3HATL/TIO HUMATh:

* 3HaUeHHEe MaTeMaTHYeCKOM HAayKHd IJid pCHICHUS 3a4ad, BO3HHMKAIOIMIUX B TCOPHUU H MPAKTHUKE,
IOUPOTY U B TO KE BPEMA OI'PaHMYCHHOCTb NPUMCHCHUA MAaTEMAaTUYCCKHUX METOA0B K aHAJIN3Y U
HCCTIE0BAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIEC U OOIIECTBE;

® 3HAUCHUC IMPAKTUKXU MW BOIIPOCOB, BO3HUKAIOMIUX B caMOll MaTeMaTHKeE JJIA (i)OpMI/IpOBaHI/IH u
pa3BUTHUS ~ MaTeMaTUYeCKOW HAyKH; HCTOPUIO  Pa3BUTHS  TOHATUS  YHUCHIA, CO3JAHUS
MaTeMaTHUYeCKOr0 aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPUH;

* YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTUKH MaTeMaTUYECKUX PACCYKICHUM, UX IPUMEHUMOCTD BO
BCEX 00JACTIX YETIOBEUYECKON JEATEIbHOCTH; * BEPOSTHOCTHBIM XapakTep pa3IMYHBIX MPOIIECCOB
OKpYKarolero Mupa; Ajaredpa ymerb:

* BBINOJIHATH apu(PMeTHUYecKue AEUCTBUSA, COUYeTasl YCTHbIE M NMHUCHbMEHHBIE MPHEMbI, IPUMEHEHHE
BBIYMCIUTENBHBIX YCTPOWCTB; HAXOJIUTh 3HAYEHHS KOPHSA HATypallbHOM CTENEeHM, CTEHEHH C
paloHaIbHBIM MOKa3aTesaeM, Jiorapudma, UCroib3ys Mpu HeoOXoauMocTU 19 BbIYMCIUTENbHbIC
YCTPOICTBA; MOJIB30BATHCS OLEHKOM U MPUKUAKON MPHU MPAKTUYECKUX pacyeTax;

* IPOBOJIUTH MO W3BECTHBHIM (hopMylaM U MpaBWiIaM IMpeoOpa3oBaHus OYKBEHHBIX BBIPAKECHUM,
BKJIIOUAIOLIUX CTETECHU, paaukanbl,  Jorapumbl ¥ TPUTOHOMETPUYECKUE PYHKIIUU;

® BHIYUCIISATH 3HAYEHHUS UHUCIOBBIX M OYKBEHHBIX BBIPAXEHUH, OCYLIECTBISAS HE0O0XOAuUMbIE
[OJICTAHOBKM M TpeoOpa3oBaHMs; MCIOJIb30BaTh MPUOOPETEHHblE 3HAHMS M YMEHHUS B
IIPAKTUYECKON JIEATENBHOCTH W IIOBCEJHEBHOM JKM3HM JJIA: IPAKTUYECKUX PacyeToB 10
¢dopmynaMm, BKIOYas  (GOpPMYNbI, COJAEp)KAallMe CTENEeHM, PpaAuKaibl, Jorapudmel U
TPUTOHOMETpUUYECKHE (YHKLMHU, HCIOJIb3YsI MPU HEOOXOJAMMOCTH CIIpaBOYHbIE MaTepuaibl U
IIPOCTEHNIIINE BBIYUCIUTEIbHBIE YCTPOICTBA;

DOYyHKUUH U TPAPUKU YMETD:

* onpeeNATh 3HaUeHHe (PYHKIMM MO 3HAUYEHUIO apryMeHTa IMpHM Pa3IUYHBIX CHoco0ax 3ajaHus
GbyHKINH;

® CTPOUTH I'padMKU U3YyYEHHBIX (DYHKIIHIA;

* ONMCHIBaTh MO rpaduKy U B NPOCTEHIINX clydasx Mo Gopmyse moBeieHHe U cBoicTBa (PyHKINH,
HaXOJUTh MO rpaduKy QYHKIUN HANOOIbIINE U HAUMEHbIIINE 3HAUCHMUS;

* pemiaTb ypaBHEHUS, MPOCTEUIIME CUCTEMbl ypaBHEHHH, HCIOJIb3Ysl CBOMCTBa (PyHKIMHA M HMX
rpauKOB; UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHMUS W YMEHHUS B IMPAKTUYECKOW JEATEIbHOCTH U
MOBCETHEBHOM JKM3HU IS OMNHMCAHUS C TIOMOLIbIO (YHKIUH pa3ivyHBIX 3aBHCHMOCTEH,
MIpeJCTaBICHUS UX IrpaUuecK,

MHTEpIpeTalyu rpaduKos;



Havajna maTeMaTH4eCKOro aHAJIM3a YMETh!

* BHIYMCIIATH MPOU3BOJHBIE U NEPBOOOPA3HBIE JIEMEHTApHBIX (YHKUIWH, UCIIONB3YsI CIIPaBOYHBIC
MaTepHaIbl;

* UCCIIEZIOBATh B NPOCTEHIIMX clydasX (YHKIMH HAa MOHOTOHHOCTb, HAaXOJWUTh HAWOOJBIIUE H
HaMMEHbIINE 3HAYCHUS (PYHKIHHA, CTPOUTH Tpa@UKi MHOTOYJICHOB U MPOCTEUIINX PALMOHATBHBIX
(GyHKIUH C HCIIOJB30BAHMEM arllapaTta MaTeMaTHYeCKOTO aHaN3a;

* BBIYMCIIATH B MPOCTEHIIMX CilydasX IUIOLIaJud C MCIOJb30BaHUEM MepBooOpasHoi; 20
HCI0JIb30BATh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUYECKOM AEATEIbHOCTU U TOBCEAHEBHOMN
KU3HU JUIs: PEIIeHHs MNPUKIAAHBIX 3aJa4y, B TOM YHCIE COLMAJIbHO-DKOHOMUYECKUX H
¢bu3nvecknx, Ha HanOOJIBIINE U HANMEHBININE 3HAYCHHS, HA HAX0KJICHHE CKOPOCTH B YCKOP CHHUS,
YpaBHeHHS U HEPABEHCTBA YMETh:

* pemiath palUOHAaJbHBIE, IOKAa3aTEeNbHbIE M JIOTapu(MHUUECKHE YpaBHEHUS W HEpPaBEHCTBA,
MIpOCTENIINE HPPALMOHATIbHBIE U TPUTOHOMETPUYECKHE YPaBHEHHUS, UX CUCTEMBI;

® COCTaBJISITh YPABHEHUS U HEPABEHCTBA 110 YCIIOBHIO 33]1a4M;

* MCIIOJb30BaTh JUIsl MPUOIMKEHHOTO PELEHUs] YpaBHEHHUH U HEPABEHCTB IrpapuuecKuii MeTo;

* y300pakaTh Ha KOOPAWHATHOW IJIOCKOCTH MHOXECTBA PEHICHUH MPOCTEHIINX YpaBHEHMM U HX
CUCTEM; HCIOJIb30BAaTh NPUOOPETEHHbIE 3HAHWS U YMEHUS B IPAKTHUUECKON IESITENbHOCTH U
MTOBCETHEBHOM JKM3HU JIJISl IOCTPOEHUS M HCCIIE0BAaHUS TPOCTEHIINX MaTeMaTHYECKIX MOJIENei;

DJIeMEeHThl KOMOMHATOPUKH, CTATUCTUKH M TEOPUHN BEPOSITHOCTEH yMETh:!

* pemiath npocreie KOMOMHATOPHBIE 33aJaud METOJIOM Mepedopa, a TakkKe C HCIOJIb30BaHHEM
W3BECTHBIX (popMyIT;

* BBIYUCIIATH B IPOCTEHIINX CIydasiX BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUeTa YnCia UCXO/I0B;

¢ HUCIIOJIb30BATh HpI/IO6peT€HHLI€ 3HAaHUA U YMCHHA B HpﬁKTH‘—ICCKOfI JCATCIIBHOCTH U HOBC@)IHGBHOﬁ
KHU3HU JJI:

* aHaJM3a peaJbHBIX YHUCIOBBIX JAaHHBIX, IPEICTABICHHBIX B BUJIE AUAarpamMm, rpaukos;

* aHanu3a HH(GOPMALIMU CTATUCTUYECKOTO XapaKTepa;

I'eomeTpusi ymeth:

* pacrio3HaBaTh Ha 4epTexaxX M MOJIENSIX IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH TpPEXMEpHBIE
00BEKTHI C UX OMUCAHUIMHU, U300paKEHUSIMU;

® ONKCHIBATh B3aUMHOE€ PACHOJIOKEHHUE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE, apIryMEHTUPOBATh
CBOM CYXKJIEHHUSI 00 3TOM PACIOJIOKEHHH;

* AHAJM3UPOBATH B MIPOCTEHIINX CIydasiX B3aUMHOE PACIOIOkKeHHEe 0ObEKTOB B IPOCTPAHCTBE;

* u300pakaTh OCHOBHBIE MHOTOIPAHHUKH M KpPYTJIbI€ TeJa; BBIMNOJIHATh YEPTEKU IO YCIOBHIM
3az1ay;

* CTPOUTH MPOCTEHININE CeUeHUS KyOa, TPU3MBI, TUPAMU/IBL;

* pelmiaTh IUIAHUMETPUYECKHME M MPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud Ha HaxOXJEHUe
TeOMETPUUECKUX BEIUWYHMH (IJIMH, YIJIOB, IUIOHIa/IeH, 0ObEMOB); ¢ HCIOJIb30BaTh MPHU PEIICHUU
CTepEOMETPUYECKUX 3314 IJIAHUMETPUYECKUE (PaKThl U METO/IBI;

* MPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHHS B XOJI€ PELISHUS 3ajay; UCIOIb30BaTh NMPUOOPETEHHbIE
3HaHUS U YMEHUSI B IPAKTUYECKOM JESATENbHOCTH U TOBCEIHEBHOM KU3HU JUISL:

* yccieloBaHusl (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYallMii Ha OCHOBE H3Yy4YEHHBIX
(bopMmyIn U CBOWCTB GUTYp;

* BHIYMCIICHUS OOBEMOB W IUIOIIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENI MpPHU PEIIEHHH
NPAaKTUYECKUX 3a/a4, MCIOJIb3yd MpPH HEOOXOJUMOCTH CIPABOYHUKM W BBIYHCIUTENbHBIE
YCTPOMCTBA.

Yuenuk 10 knacca HayunTces:
DieMeHmbl meopuy MHOHICECMs U MamemMamuy4eckou 102UKu

D CBO60,[[HO ONICpUPOBATH MMOHATHUAMU: MHOKCCTBO, ITYCTOC, KOHCYHOC U OCCKOHEUHOE MHOXXCCTBA,
QJICMCHT MHOKCCTBA, ITIOJAMHOXKECTBO, IICPCCCUCHUC, OG’BGI{I/IHGHI/IC " pa3HOCTb MHOXKCCTB;
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MPUMEHATh YHCIIOBBIE MHOXKECTBA HAa KOOPJAMHATHOW TPSIMOM: OTPE30K, HHTEPBAl,
MOJIYHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOYKOU, TpadudecKoe MPEICTABICHUE MHOXKECTB
Ha KOOPAMHATHOM IMJIOCKOCTH;

MMPOBEPATH NPHUHAIICIKHOCTD 3JICMCHTA MHOKCCTBY;,

HAXOJIUTh MepecedeHrne U 00bETNHEHNE MHOXKECTB, B TOM YHUCIIE MPEJICTABICHHBIX IpadruecKu
Ha YUCJIOBOU IIPSIMOM M HAa KOOPAMHATHOW IIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEUHUCICHUEM U XapAaKTEPUCTUYECKUM CBOMCTBOM;
ONIEPUPOBATh MOHATUSAMU: YTBEP)KIACHUE, OTPULAHUE YTBEPKICHUSA, WCTUHHBIE U JIOXKHBIC
YTBEPKJICHHUS, IPUYHHA, CIICICTBUE, YACTHBIN CITy4ail 0OLIeTo yTBEPKICHUS, KOHTPIIPUMED;
IPOBOAMTD JIOKA3aTEJIbHbBIE PACCYXKACHUS ISl 000CHOBAaHUS UICTUHHOCTH
YTBEPKICHH;

Yucna u svipadicenus
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CBO60)IHO ONCpHUpPOBATh MOHATHAMHU: HATYPAJIbHOC YHUCIO, MHOXCECTBO HATypaJbHBIX 4YHUCEII,
L[EJI0€ YHCJIO0, MHOXECTBO IEJIbIX YHcel, OOBIKHOBEHHAss ApoOb, JAecATUYHas JIpoOb,
CMEIIAaHHOE  YHUCJO, PpAlMOHAIBHOE  YHUCJIO, MHOXECTBO  PALlMOHAIBHBIX  YHCEl,
HppaluOHAIIBHOC YHUCIIO, KOPEHb CTCIICHU n, I{GﬁCTBHTCJ’ILHOG YHUCJIO0, MHOXECTBO
)IGﬁCTBI/IT@J'IBHBIX YHUCEII, TCOMETPUUCCKAs HHTEpIpeTalus HaTypaJbHBIX, EJIbIX,
palOHAaJIbHBIX, JICfICTBPIT@J'IBHI:IX YHUCCII,

JOKa3bIBaATh W HMCIIOJb30BAaTh MPU3HAKH JCIMMOCTHU, CYMMBbI U MMPOU3BCACHU IIPHU BBINIOJIHCHUHN
BBEIYHCIICHUH 1 pPEIICHUHU 3a/1a4,

BBIIIOJIHATD OKPYTJICHHUE PAllMOHAJIBHBIX U UPPALIMOHATIBHBIX YHUCEII C SallaHHOfI TOYHOCTBIO,
CpaBHHBATb JIeI\/'ICTBI/ITeJ'II)HI)Ie qucia pasHbIMU CHOCO6aMI/I;

VIIOPSIIOYMBATh YHCJIA, 3allCAHHBICE B BHJE OOBIKHOBEHHOW W AECATUYHOW APOOH, YHUCIA,
3allMCaHHbIE M WCIIOJIb30BAaHHEM apU(PMETHYECKOTO KBaJPATHOTO KOPHS, KOPHEH CTereHu
00JIBIIIE BTOPOW;

BBITIOJIHATH BHIYMCIICHUS U MTPE0Opa30BaHUs BBIPAKEHUHN, COIEPIKALIUX IEHCTBUTENbHbIE YHCIA,
B TOM UYHCJI€ KOPH HATypaAJIbHBIX CTEIICHEH;

BBITIOJIHATD CTaHJApTHBIC TOXKACCTBECHHBIC HpCO6p330BaHI/I${ TPUTOHOMCTPHUYCCKUX,
J'IOl"apI/I(bMI/ILIeCKI/IX, CTCIICHHBIX, HPpPpallMOHaJIbHBIX BBIpa)KeHHfI;

Ypasuenus u nepasencmsa
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CBOOOJHO OIEPUPOBATh MOHATHUSMU: YpaBHEHHE, HEPAaBEHCTBO; PaBHOCWJIbHBIC YpPaBHEHHS U
HEpaBEHCTBA; YpaBHEHME, SBISIONICECS CIEACTBUEM JPYroro YypaBHEHUS; ypaBHEHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE; paBHOCWIIbHBIE MPeoOpa30oBaHus ypaBHEHU;

pemiath pasHble BUIbl ypaBHEHUIl M HEPABEHCTB W MX CHUCTEM, B TOM YHCIE HEKOTOpbIE
ypaBHEHUS TPETbEW U YeTBEPTON CTEMeHEe, ApoOHOPALIMOHANIbHBIE U UPPALIUOHATILHBIE;

OBJIaACTh OCHOBHBIMHM THIIAMH  IIOKA3aTCJIbHBIX, J'IOFapI/I(bMI/I‘leCKI/IX, HppalMOHAJIbHBIX,
CTCIICHHBIX ypaBHeHI/II‘/'I U HCPABCHCTB U CTAHAAPTHBIMH MCTOJaMHU UX peH_ICHI/Iﬁ U IPUMCHATD
UX IIpHU PCHICHWH 3a1a4;

IIPUMEHSATH TeopeMy be3y K pelieHno ypaBHEHHUI;
IIPUMEHSATHh TeopeMy Buera 1is pelieHnss HEKOTOPBIX YPaBHEHHI CTEIIEHU BBILLE BTOPOH;

IOHUMATb CMBICII TCOPEM O PABHOCUJIBHBIX U HCPABHOCUJIBHBIX npe06pa30BaHH;1x ypaBHeHPIfI n
YMCETh UX NOKA3bIBATh;

BJIaZICTb MCTOAAMU PCHICHUA ypaBHeHHﬁ, HCEpPAaBCHCTB U UX CHCTCM, YMCTb BBI6I/IpaTB MCTO
peuicHud u 000CHOBBIBATH CBO BBI60p;

HCIIOJIb30BATh MCETOJ HMHTCPBAJIOB [JId PCIICHHA HCPABCHCTB, B TOM YHCIIC ,Z[pO6HO-
palluOHAJIbHBIX U BKIIFOYAOMIUX B ce0s HUPpalfMOHAJIbHBIC BBIPAKCHUS
BJIAZICTb pa3HBIMU MCETOJaMHU TOKA3aTCIILCTBA HCPABCHCTB;



[

a
a

peliaTh YpaBHCHUA B LCJIbIX YN CJIAX,

n300paxaTh Ha IUIOCKOCTH MHOXECTBA, 3aJaBacMble YPAaBHCHHSIMH, HEPAaBEHCTBAMH U HX
CHCTEMAaMHU;

cBOOOJTHO MCIIOJIb30BaTh TOXKJECTBEHHBIE MPEOOpa30BaHUs IPU PEIICHUH YPaBHEHUN M CHUCTEM
ypaBHEeHUM; PYyHKYUU.

BJIQJICTh TOHATUSMHU: 3aBHCUMOCTb BEJIHMYWH, (QYHKIHUSA, apryMeHT W 3HaYeHHE (QYHKIUH,
o0macTe ompeneneHuss ¥ MHOKECTBO 3HAUYCHUH (YHKUIWHU, TrpaduK 3aBUCUMOCTH, Tpaduk
¢byHkuuu, Hyad (QYHKIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pAcTaHHUE Ha YHCIOBOM
MIPOMEXYTKE, yObIBAHHE HA YMCIOBOM IPOMEXYTKE, HaUOOJbIIee U HAUMEHbIIEEe 3HAYCHUE
(GYHKIMU HA YUCIOBOM IPOMEXYTKE, IepruoIrudecKas (GyHKIHUs, TIEPHO, YeTHAS U HEYEeTHAs
(GyHKIMU; yMETh IPUMEHSATH 3TH TIOHATHS IPU PEIICHUH 3a/1a4;

BJIQJIETh TOHSATUEM: CTENEHHAs (PYHKILHUSA; CTPOUTH €€ rpa@uK M yMeThb NPUMEHSTh CBOICTBa
CTENeHHOM (YHKIIMU MPU PELICHUH 3a/1aY;

BJIQJIETh TMOHATHSAMH: TOKa3aTelbHas (DYHKIMS, SKCIIOHEHTAa; CTPOUTh UX Ipa@UKU U YMETb
MIPUMEHSTH CBOMCTBA NOKAa3aTEIbHON (DYHKLMU NIPU PEIICHNUH 3a]1a4;

BJIQJIETh TIOHATHEM: Jorapugmuueckas (QyHKIMs; CTPOUTh €€ Ipaduk U yMETb MPUMEHSTbH
CBOMCTBa Jlorapu@mMuueckoi GyHKIMH MPU pELICHUH 3a]1aY;

BJIQJIETh MOHSTHEM: TPUTOHOMETpUYECKass (YHKIHS; CTPOUTh UX TpaduK U yMETb MPUMEHSThH
CBOMCTBa TPUTOHOMETPUYECKUX (PYHKIMH TNpU pelieHuH 3anad; [ BIajeTh MOHITHEM:
oOpaTHast QyHKIUS; IPUMEHSTH 3TO MOHSATHE MPHU PEIICHUH 3a]1aY;

NPUMEHSATh TP  pelIeHWHd 3aJad  CBOMCTBA  (YHKIMH: UYETHOCTb, IEPUOJUYHOCTD,
OTPAaHUYEHHOCTb;

MPUMEHSTH MPU PEIICHUH 3a7a4 peoOpazoBanus rpaduKoB GyHKITUHT;

BJIQJICTh TMOHITHAMHU: YHUCIIOBBIC ITOCIICAOBATEILHOCTH, apu(METHUECKass MU TEeOMETpHUYECKas
MIPOTPECCHU;

Yuyenuk 10 ki1acca moJy4yuT BO3MOKHOCTh HAYYUThCH:
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OTIepUPOBAThH OHATUEM OTpPEENICHUS, OCHOBHBIMU BUJIAMU OIPENIEICHUI U TEOPEM;
MMOHUMATh CYTh KOCBEHHOTO JI0Ka3aTeNIbCTBA;
OTepUPOBATH MOHATUSIMU CYETHOTO M HECUETHOI'O MHOKECTBA;

IIPUMCHATb MCTO/ MaTeMaTH4eCKOM HHAYKIOUWU U1 IIPOBCACHUS paCCY)KI[CHI/Iﬁ U JO0Ka3aTCJIbCTB
IIpu pCIICHUUA 3a1a4; Yucna u svipadicenus.

CBO6OI[HO ONCprUpoOBaATh YHCIOBBIMHU MHOXXCECTBAMU IIPU PCIICHUU 3a/iad; IOHUMAaTh IIPUYHUHBI 1
OCHOBHBIC UJICHU PACIIUPCHUA YUCIIOBBIX
MHOKECCTB,

BJIaACTb OCHOBHBIMHU IMOHATHAMUA TCOPUU ACIIMMOCTU IIPHU PCIICHUU CTAHIAPTHBIX 3a1a4;
HMETh 0a30BEIE MNpeACTAaBJICHHA O MHOKCCTBC KOMIIJICKCHBIX YHUCCII;

CBO6OI[HO BBIIIOJIHATD TOXIACCTBCHHBIC HpeO6paSOBaHI/I$[ TPUT'OHOMCECTPHYCCKUX,
J'IOl"apI/I(l)MI/ILICCKI/IX, CTCIICHHBIX BBIpa)i(eHHﬁ;

MPUMEHSTHh MPU PEIICHUU 3a/1a4 IeMHbIe APOoOU, MHOTOWIEHBI C JEHCTBUTEIBHBIMU U IEIBIMU
KoahduImeHTamu;

BJIaZICTh MNOHATUAMHU: MPUBOJUMBIC W HCIPHUBOAWUMBIC MHOTOYICHBI; MNPUMCHATHL HX IpPHU
PCUICHUHU 3a/1a4;

NPUMEHATh NpU pemeHud 3agady  OCHOBHYIO TeopeMy anreOphl; MpocTeliine QyHKIUH
KOMIUIEKCHOM MEPEMEHHOI Kak reoMeTprudeckue npeoOpa3oBaHusl.

Ypasnenus u nepasencmsa.
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cBOOOJTHO OMPEAETATh THUIl U BBHIOMPATh METOJ PEIICHHUsS MOKAa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpPaBHEHUH M HEPABEHCTB,  UPPALMOHAIBHBIX  YpPAaBHEHMHM U HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

cBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

peuiaTb OCHOBHBIE TUIIBI YDABHEHUI U HEPABEHCTB C IapaMeTpamMu;

BbInyCKHUK HAYYUTCS:

d
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HCIIOJIB30BaTh YMCJIOBBIC MHOXXCCTBA Ha KOOpILI/IHaTHOI\/JI HpﬂMOﬁ n Ha KOOleI/IHaTHOf/'I INJIOCKOCTH
JJIsL OTIMCAaHUSA PEAJIbHBIX MPOUCCCOB U SIBJICHI/If/'I;

MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHHSI B CUTYallUsIX MMOBCEIHEBHOW XW3HH, NPU PEUICHUU
3a/1a4 U APYTUX MPEIMETOB;

BBINIOJIHATE M OOBSACHATH PE3Y/IbTaThl CPaBHEHHS PE3YJIbTATOB BBIYMCIECHUN INpPU pPEHICHUU
MPaKTUYCCKUX 3ada4, B TOM YHUCIIC HpI/I6J'II/I)KéHHI>IX BI)ILII/ICJ'IGHI/II\/JI, HCIIOJIB3Ysd Ppa3HbIC
CIOCOOBI CPABHEHUI;

3alMUCbIBaTh, CPAaBHUBATL, OKPYIJIATH YHUCJIOBBIC TaHHBIC,
HCII0JIb30BATh PCAIbHBIC BEJIMUYWHBI B Pa3HBIX CUCTEMAX U3MCPCHUA

COCTaBIIAITh M OLEHUBATh pa3HBIMU CHOCOOAMU YMCIIOBBIE BBIPAXKEHUS TMPU PEUICHUH
MPaKTUYECKUX 3aa4 U 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB;

COCTaBJISITh M pellaTh YpaBHEHHWS, HEPABEHCTBA, UX CHCTEMBI MPHU PEIICHUU 3a7ad U3 JIPYrux
Y4E€OHBIX MPEIMETOB;

BBITIOJIHATh OLIEHKY MPaBAOMNOJ00Us pe3yabTaToOB, IMOJIyYaeMbIX MPH PEUICHUH Pa3IU4HbIX
YPaBHEHUI, HEPABEHCTB U X CUCTEM, IIPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

COCTaBIISATh ypaBHEHHUE, HEPABEHCTBO WM HUX CUCTEMY, OMHMCHIBAIOIINME PEAIbHYIO CUTYaIUIO
WM MPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOJTYUYECHHbIE PE3YNbTaThl;

HCIIOJIb30BAaTh MPOrPaMMHBIE CPEJCTBA NPU PELIEHUH OTACNIBHBIX KJIACCOB YypaBHEHUH H

HEPaBEHCTB;

OTpenenaTh mo rpadukaM M HUCHOJB30BaTh JJsl PEIICHUS NPUKIAAHBIX 3a7ad CBOWCTBA
pEAbHBIX MPOLECCOB U 3aBHUCHUMOCTEH (HAMOOJbIINE U HaWMEHBIINE 3HAYCHUS, MPOMENKYTKH
BO3pacTaHMsi U YObIBAHUS, IPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, ACUMITOTHI, TOUKH Ieperuoa,
nepuoJ M T.I.), HUHTEPIPETHUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHON MPaKTUYECKOM
CUTYaIUH;

ompeneNiaTh 1o rpagukaM MPOCTEHITNE XapaKTEPUCTHKH TEPUOTUYECKUX IPOILECCOB B
OMOJIOTHH, SKOHOMUKE, MY3bIKE, PAIHOCBS3H U T.I1.
(ammuTynQ, MEPUOJI U T.11.)

Dnemenmol MamemMamuyeckKo20 aHaiu3d
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BJIaACTh IIOHATHUCM: OECKOHEYHO Y6BIBaI-OH_[a$I TCOMETPpHUYICCKAd IMPOrpeccusd u yMEeTb NPpUMCHATH
CIro IIpU pCIICHUHU 3a/J1a4;

INPUMCHSATD IIpU PCHICHUHA 3a1a4 TCOPUIO IIPCACIIOB,

BJIaJCTh INOHATHAMMN: OCCKOHEUYHO OOJIBIIIME YHCIOBEIC IOCICIJOBATCIbHOCTH U OECKOHEUHO
MaJIbIC YMCJIOBBIC ITOCJICA0OBATCIIbBHOCTH,

BJIAZICTh HOHATUAMMU: ITPOU3BOAHAA (I)YHKI_II/II/I B TOYKE, MPOU3BOAHAA Q)YHKHI/II/I;
BBIYUCIIATE ITPOU3BOAHBIC 3JICMCHTAPHBIX (I)YHKI_II/Iﬁ n ux KOM6I/IH8.I_II/II>’I;
HCCJICI0BAaTh (byHKI_II/II/I Ha MOHOTOHHOCTb U S5KCTPEMYMBI;

CTPOUTH Fpa(bI/IKI/I U MPUMCHSTH UX K PCHICHUIO 3a/1a4;

BJIQJIeTh IMOHATHE: KacaTeslbHas K rpaduky (QyHKIUH;, yMeTh NPUMEHATh €ro NpU pELIeHUU
3ajay;

BJIaJCTh NMOHATHUAMMU: HCpB006p8.3Ha$I, onpeneneHHHﬁ HUHTCIpaJl;
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npuMeHsTh Teopemy Hprorona-JIeiiOHuIa 1 ee cieacTBUs A pEIICHuUs 3a/1a4.

KOM5MHCZMODMKCZ, 6EPOANIHOCNb U cmamucmuka
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ONEpUPOBATh OCHOBHBIMU ONMCATENbHBIMU XapaKTEPUCTUKAMH YHCJIOBOIO HAO0Opa; NOHIATUAMMU:
reHepaibHasi COBOKYITHOCTb M BBIOOPKA;

ONCpUpOBaTh TMOHATUAMU: YaCTOTAa W BCPOATHOCTDH COGBITI/IH, CymMMa U [IPOU3BCACHUC
BGpO?ITHOCTGI\/JI; BBIYUCJISATh BEPOATHOCTH COOBITHI HA OCHOBE noacyeTa yucia ncxoa0B,

BJIaIETh OCHOBHBIMU MOHATUSMU KOMOWHATOPUKU U YMETh IPUMEHATH UX PU PELLICHUU 33/1a4;
HUMETh IPEJCTaBIEHNE 00 OCHOBAaX TEOPUU BEPOATHOCTEM;

HUMCTh HOPCACTABJICHUC O JUCKPCTHBIX W  HCIPCPBIBHBIX CJIy‘-IElfIHBIX BEiINM4YMHAX H
pacnpeaciiCHuAX, O HC3aBUCUMOCTHU Cﬂy‘{af/'lHBIX BCJINYHH,

HUMETh NPCACTABJICHUC O MATEMATUUCCKOM OKUJAHUN U JUCIICPCUN CJ'Iy‘IﬂfIHI:IX BCJINYNH,

HUMETh NPCACTABJICHUC O COBMCCTHBIX paCpCACICHUAX Cﬂy‘laﬁHBIX BECJINYHNH,

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCH:
Ypasnenus u nepasencmsa.

CBO6OHHO ONpCACIIATh TUIT U BI)I6I/IpaTI> MCTO/] PCHICHUS IMMOKA3aTCIbHBIX U HOFaqu)MHqGCKHX

YPAaBHEHUN W HEPABEHCTB, HWPPALMOHAIBHBIX YPAaBHEHHM M HEPAaBEHCTB, TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM; [ CBOOOHO peliaTh CUCTEMBI JINHEHHBIX YPaBHEHHUI;

g

peniaTb OCHOBHBIE TUITBI YPABHEHUN U HEPABEHCTB.

DeMeHmvl MaAmemMamuyecko20 aHaiu3d.
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CBOOOJHO BIAAETh CTAHJAPTHHIM anmapaToM MaTeMaTUYeCKOTO aHalu3a JAJs BbIYHCICHHS
MIPOU3BOIHBIX (YHKIIMM OJHOM MepeMEHHOT;

CBOOOJHO NPHUMEHATH amnmapar MaTeMaTHYeCKOro aHalu3a Uil HccieloBaHus (GYHKUUNA U
MOCTPOECHUSI TPaPUKOB, B TOM UHCIE
HCCIIETIOBAaHUS HA BBIYKJIOCTD;

OTIEPHPOBATH TIOHATHEM NIEPBOOOPA3HOM [UIs PELICHUS 3a/ay;

OBJIAJICTh OCHOBHBIMH CBeJCHHsIMH 00 wuHTerpasie Hprotona-JIeiiOHMIIa M ero mpocTermmx
MIPUMEHCHHUSIX;

OTIepUPOBAThH B CTAHJAPTHBIX CUTYALUSX IPOU3BOJAHBIMU BBICIIUX MOPSJIKOB;
YMETb MPUMEHSTH IPU PELICHUH 3a7a4 CBOMCTBA HEMPEPBHIBHBIX (PYHKIIUN;
yMeTb MPUMEHSTH IPU PEIIeHUH 3aau Teopembl Beliepiuitpacca;

YMETb BBINOJHATH MPHUOIMKEHHbIE BBIUMCICHUS (METOMbI PELICHUS YpaBHEHUH, BBIYUCICHUS
OTIPEJICIEHHOTO UHTErpaja);

YMCThb IMPUMCHSATH IMPUIIOKCHUC HpOHSBOI{HOﬁ " OIIPCACIICHHOI'O MHTCTpaia K pCHICHUIO 3a1a4
CCTCCTBO3HAHUA,

BJIAZICTh HOHATUAMMU: BTOpPAA ITPOU3BOAHAA, BBIITYKIIOCTD rpa(bm(a (bYHKI_II/II/I;

YMETb UCCIICNO0BATH (1)YHKI_II/II-O Ha BBIITYKJIOCTb

KOM6MHCII’I’ZODMKCI, 6EPOANIHOCNb U cmamucmuka
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MMETh IPEJCTABICHNE O LIEHTPAJIBLHOM MPENEIBHON TEOPEME;
UMETb MPEJCTAaBICHHE O BHIOOPOUHOM KO3 UILIMEHTE KOPPEALUU U TUHEHHON perpeccuu;

HUMCETh MPCACTABJICHUC O CTATUCTUYCCKHUX T'HIIOTC3aX U IPOBCPKE CTaTUCTUYECKOU I'u1noTE3bl, O
CTATUCTUKE KPUTCPUA U €€ YPOBHC 3HAYUMOCTU;

HUMCETDH NPCACTABIICHUC O CBA3U SMIINPHUYCCKUX U TCOPETUYCCKUX paCHpeHeHeHHﬁ;
HUMCTH NPCACTABJICHUC O KOAWUPOBAHWH, JIBOMYHOM 3aIIMCH. I[BOI/I‘-IHOM JACPECBE;

BJIaJIETh OCHOBHBIMH MOHATUSAMH Teopuu rpados (rpad, BepinHa, pedpo, CTENeHb BEPIINHBI,
yTh B Tpade) 1 yMeTh IPUMEHATh UX MIPH PELICHUN
3a1ay; [ HMETh IPEJCTABIEHUE O IEPEBbSIX U YMETh IPUMEHSATD €r0 IIPU PELLIEHUH 3a/1a4;



BJIaJICTh ITOHATUCM!: CBA3HOCTSD, YMCTb MMPUMCHATH KOMIIOHCHTHBI
CBSI3HOCTHU IIPU PCUHICHUH 3a1a4;

EI YMCTDH ITPUMCHATH MCTO I MaTeMaTUYECKOM WHAYKIIUHU

2. Conep:xanue yue0Horo npeamera «MaremaTukay (6a30Bblil YpOBeHb)
10 kaacc
Anzedpa u Hauana mamemamuuecKo20 AHAIU3A.
Iloemopenue
HeticmeumenvHule yucna
[TonsTe HaTypasibHOTO uKciaa. MHoxecTBa yucen. CBoiicTBa JeHCTBUTENBHBIX uncen. [lepecraHoBKy.
Pasmemenune. Coueranue.
Payuonanvuvie ypasnenus u nepagerncmea.
Pannonaneubie  BblpakeHus. Popmyna OunHoma HplOTOHA, CyMMBI M Pa3sHOCTH  CTENEHEH.
Panmonanehblie ypaBHeHus1. CucTeMbl palliOHAIbHBIX YPAaBHEHUH.
Meton UHTEPBAJIOB pelieHus HEPABEHCTB. Pannonanbubie HEPaBEHCTBA.
Hectporue nepaBencTBa. CucTeMbl palliOHAIbHBIX HEPABEHCTB.
Kopenv cmenenu n.
[lonstne ¢ynkuuu u ee rpapuka. Oyuknus y=x"N. [loustue xopHsa crenenu N. KopHu yeTHON H
He4YeTHOH creneHell. Apupmerndeckuii kopeHb. CBoiicTBa KOpHEH creneHu N.
Cmenenb nonodcumensbHo2o yucua.
[loHdaTe u CBOWMCTBAa CTENEHHW C palMOHAIBHBIM MOKa3areneMm. [Ipeaen mocnenoBaTenIbHOCTH.
beckoneuHo yObIBato1iasi reomeTpuyeckas mporpeccusi. Hucio e. moHsATHE CTENEHU C UPPALMOHATILHBIM
nokasaresnem. [lokazarenbHas GyHKIHA.
Jlozapugmboi.
[Tonsartue u cBoiicTBa norapudmos. Jlorapudmuyeckas QyHKITHSI.
Llokazamenvrvle u nocapudmuyeckue ypasHeHus u HepageHcmada.
[IpocTeitmume moka3areabHbIC U JJOTapuPMHUUECKIE YpaBHEHHsI. Y paBHEHHS, CBOIAIIAECS K
MPOCTEHIINM 3aMeHO# Hem3BecTHOTO. [IpocTeiinme moka3aTenpHbIe U Jorapu(hMUIECKHE HEPABEHCTRA.
HepaBenctBa, cBosIIMECS K MPOCTEUIINM 3aMEHON HEU3BECTHOTO.
Cunyc u kocunyc yana.
[Tonsite yrna u ero mepsl. OmnpeneneHne CUHyca U KOCHHYCa yria, OCHOBHbIE (OPMYJbI Ui HHX.
ApPKCHHYC U apKKOCHHYC.
Taneenc u komamnzenc yaia.
Omnpenenenre TaHreHCa U KOTaHI€HCa yrila U OCHOBHbIE (JOPMYJIbl. APKTaHI€HC M apKKOTAHTEeHC.
Dopmynsl cloduceHUs.
Kocunyc cymmbl (1 pa3HocTH) ABYX yrioB. DopMyiibl AJisl AOMOJHUTENbHBIX YIi0B. CHHYC CyMMBI (U
pazHoct) 1ByX yrioB. CyMMa M pa3HOCTb CHHYCOB M KOCHHYCOB. (DOpMynbl s ABOWHBIX U
MTOJIOBUHHBIX YIJIOB.
Tpuconomempuueckue GyHKYUY YUCI08020 apeyMeHma.
dyuknuy y=Sinx, y=C0Sx, y=tgX, y=ctgx.
Tpueonomempuueckue ypagHenus u HepaseHcmed.
[Ipocreiine TPUTOHOMETPUYECKHE ypaBHEHUs. TpUrOHOMETpHUUYECKUE YPABHEHMS,
CBOJSILMECS K IPOCTEMILINM 3aMEHOM HEN3BECTHOTO. [I[puMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHUX
dbopmyn Juis perieHus ypaBHeHUuH. OTHOPOHbIE YpaBHEHHS.
Bepoamnocms cobvimus.
[TonsiTue u cBOMCTBA BEPOSITHOCTU COOBITHSL.
Ilosmopenue kypca aneebpwvl u nauaia mamemamuieckoz2o anaiusa 3a 10 kiacc.
I'eomerpus.
Beeoenue
Axcromaruka crepeomeTpun. [lepBbie cnencTBys U3 aKCHOM.
LlapannenvbHocmb npamulx u niocKkocmer




[TapamiensHble npsiMble B IIpocTpaHcTse. llapamiensHocTs Tpex npsmelx. [lapannensHocTs NpsMoR 1
miockocTu. CKpeliuBaroniecs: OpsMble. YTJIbl C COHAIIPaBIEHHBIMM CTOPOHAaMHU. YTOJI MEXKIY
npssMbiMu.  [lapannensusle  1iockoctu.  CBolcTBa — mapajuieNbHBIX  IuiOockocTed.  Terpasap.
[Tapamtenenunen.

3ajaun Ha MOCTPOCHUE CEUCHUN.
IlepneHOukyaapHoCmb NPAMbBIX U NIOCKOCHEN
[lepnenuKynsipHbIE TPSIMBbIC B MIPOCTPAHCTBE. [TapannenbHble psiMbIE,
NEpIEeHIUKYIISPHBIE K MJI0CKOCTHU. [IpU3HaK nepneHanKynsipHOCTH MPSMOM U MI0CKOCTH. Teopema o
IIPSIMOM, IEPIEHAUKYIISIPHOM K IVIOCKOCTH. PaccTossHME OT TOUKHM 210 TWIOCKOCTH. Teopema o Tpex
MEPICHANKYISIpaX. YTOJ MEXKy NPSIMOM U INIOCKOCThI0.  JIByrpanublid yron. IlpusHaku
MEePIEHIUKYISIPHOCTH IByX 1uiockocTeil. [IpsmoyronbHbli napaienenumnes.
Mmnocoepannuku
[Tonste muororpannuka. Ilpusma. [lupamuna. IlpaBunbHas u yceuennas nupamuaa. CummeTpust B
MIPOCTPAHCTBE. IPABWIIbHBIN MHOTOTPAaHHUK. 3akaoyumensrhoe nosmopenue Kypca ceomempuu 10
K1acca

11 kaace

Auredpa u HaYaJIa MATEMAaTHYeCKOI0 aHAJIN3A.

Dyukyuy u ux epaguxu

OnemeHTapuble (QyHknuu. MccrnemoBanue (QyHKIMI M TOCTPOCHHE WX TpadUKOB SIEMEHTAPHBIMHU
MeToaaMu. OCHOBHBIE cTIOCOOBI TpeoOpa3oBaHusl rpadUKoB.
LIpeden ¢ynuxyuu u HenpepvigHocmo

[Tonsitre npenena pynkunnu. OJHOCTOPOHHME MPEENbl, CBOMCTBa MpenenoB. HempepbBHOCTH (QyHKINI
B TOUYKe, HAa MHTEpBaJje, Ha oTpe3ke. HenmpeprIBHOCTD AneMeHTapHbIX QpyHKIMN. Obpamusle hyukyuu
[Tonsatue oOpaTtHO DYyHKIIHHU.
IIpoussoonas
[Tonsarue npousBoHOM. [Ipon3BoOIHAS CyMMBI, PAa3HOCTH, IPOU3BEACHHUS U YACTHOTO JBYX (PYHKITHH.
[TpousBoHbIe dneMenTapHbiX GyHKIMNA. [IponsBoaHas cioxxuon GyHkuuu. [lpumenenue npouzeooHou
MakcumMyM ©u MUHUMYM GYHKIUWA. YpaBHEHHE KacaTenbHOW. [IpuOmmkEHHBIC BBIYUCIICHHS.
Bospacranne u yoOwpiBanue ¢yHkumid. [Ipons3BomHbIE BBICHIMX MOPSAKOB. DKCTPEeMyM (DYHKIIUU C
€IMHCTBEHHONW KPUTHUYECKOW TOYKOW. 3amaun Ha MakCUMyM W MuUHUMYM. [loctpoenue rpaduxon
GyHKIHM ¢ TPpUMEHEHUEM MTPOU3BOIHOM.
llepsoobpasnas u unmezpan

[Tonsitue nepBoobpaznoit. Ilnomans kpuBosuHEHON Tpanenuu. OnpeaenéHHbiii uaTerpain. ®opmyna
Hprotona-JleitOnumna. CBoiicTBa oONpenenéHHBIX HHTETPAIoOB. PAagHOCUIbHOCMb  VPABHEHU U
HEepasenHcme cucmemam
Pasnocunvnvie npeoopaszosanus ypasnenuil u HepageHcms.

VYpaBHeHUs — CIEACTBUS

[lonarue ypaBHeHus — ciuenctBus. Bo3BeneHue ypaBHeHHs B 4ETHYIO creneHb. l[loTeHumpoBanue
norapumuueckux ypapHenuil. [IpuBeaenne no100HBIX YWICHOB YpaBHEHHUS.
Pewenue ypaenenuii ¢ nomowvo cucmem. Pewenue nepasencme ¢ nomowvio cucmem.
Pasnocunvnocms ypasnenuu na mnoscecmeax Bo3BeneHue ypaBHEHUsS B
YETHYIO CTENEeHb. _PasHocuibHocmb Hepagencms Ha MHONCECBAX
Bo3Benenne HepaBeHCTBA B UETHYIO CTEIIEHb.
Cucmemvl ypasHeHull ¢ HeCKOIbKUMU HeU38eCmHbLMU
PaBHOCHIIBHOCTH cucteM. Cuctema-cienctsre. Meros 3aMeHbl HEM3BECTHBIX. Hmozosoe
noemopeHue

I'eomeTpus.
Lununop, xonye, wap
[Honarue unmuuapa. [lnomans noBepxuoctu unnuHapa. [lonstue konyca. [lnomans nopepxHocTu
KoHyca. YceueHHbI KoHyc. Cdepa u map. BzaumHoe pacnosioxkenue cepsl U IIIOCKOCTH.
KacarenbHas miockocts K cdepe. [Inomans chepsl. Obvemsr men

[Tonsitne oO0bema. OOBEMBI: MPSMOYTOJBHOTO TMAapaljieNenumea, MNPSIMON TPU3MBI, IWIHHAPA.
Brruncnenue 06beMOB Tell ¢ MOMOLIBIO ONPEAETICHHOTO UHTETpaa.




OOBbeMBbI: HAKIIOHHOW MPU3MBI, MUPAMUJIBI, KOHYca, Tapa. [Lnomans cdepsl.

Bexmopul 6 npocmpancmse

[Tonsarue BexTopa. PaBeHCTBO BekTOPOB. ClIOKEHUE U BRIUUTAHHE BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB. YMHOKEHUE BEKTOpa Ha uncio. KoMmmianapHeie BEKTOPHI. [IpaBumno
napajuienenunena.  PasnoxxeHue BekTopa o TPEM HEKOMILIAHAPHBIM BEKTOPaM.
Memoo koopounam 6 npocmpancmee. Jleudcenus.

[IpsimoyrompHas cucteMa KoopauHat B mpoctpancte. KoopauHaTel BekTopa. CBsA3b MEKITY
KOOpJAMHATAMHU BEKTOPOB M KOOpAMHATaMu Touek. [IpocTeiiime 3aqaun B KOOpAUHATaX. Y paBHEHUE
cdeprl. CkansipHOE IpOU3BEAEHUE BEKTOPOB. LleHTpansHas cummerpus.  OceBas
cuMMeTpusa. 3epkalibHas ~ cumMeTpus. [lapaenbHblil mepeHoc.

Hmoeosoe noemopenue




TemaTnyeckoe MIaHMpoBaHHe YUeOHOro npeamera «MaTteMaTuKa»
(0a30BbBIi1 ypOBeHBb)

10 xkiaacce

Aﬂreﬁpa U HAYaJ1a MAaTEMAaTH4Y€CKOI'o aHaJIn3a

Conep:kanue Matepuana Kon- N3 HUX KOJI-BO 4aCOB, OTBE€HHBIX HA
BO NPaKTHYECKYI0 YACTh U KOHTPOJIb
1acos KoHTpoJibHbIE JlagopaTopHbie 3aveTnl
padoThbI
I'nasa 1 Kopnu, crenenn n 45
Jorapu(pmbl
1. JleficTBUTENbHBIC YKCTIA 7
2. PaninoHasbHbBIC ypaBHEHUS U 12
HEpaBeHCTBA
3. Kopens crenenu n 6
4.CrernieHb MOJIOXKUTEIHHOTO YHCITA 8
5. Jlorapudmsl 5
6. [lokazaTenbHbIE U 7
norapuMuydecKre ypaBHEHUS U
HEpaBeHCTBA
I'nasa 2. Tpuronomerpnyeckue 30
¢dopmyabl. Tpuronomerpuueckue
dyHkumn
7.Cunyc, KOCHHYC yTiia 7
8. TanTeHc 1 KOTaHTEHC yria 4
9. @OpMYIBI CTIOKEHUS 7
10. Tpueconomempuuecxue @yuxkyuu 5
YUCTI08020 ap2yMeHmd
11. Tpueonomempuuecxue ypasHeHus 7
U HepaseHcmaa
I'maa 3. DjaeMeHTBHI TeOpHH 4
BEpPOSITHOCTEN
12. DeMeHTBI TEOPUH BEPOSITHOCTEH 4
HToroBoe moBTOpeHue 11
Hmozo: 90
I'eomerpus
Beeoenue 3
I'naBa 1. HapanneabHOCTD 16
NPSMbIX M IJI0CKOCTEM
[lapamnenpHOCTD TIPSIMBIX " 4
IJIOCKOCTEN
BzaumHoe pacrnonoxeHue MpsIMBIX B 4
MIPOCTPAHCTBE, YTON MEXKIY JBYMS
MPSIMBIMU
[TapamienbHOCTb MIOCKOCTEN
Terpasap u napasuienenumnes 4
I'maBa 2. IlepneHIMKyJISIPHOCTH 17
NMPSIMBIX U IIOCKOCTEH
[leprieHAMKYASIPHOCTE ~ TPSIMBIX | 5
[JI0CKOCTEN
[leprienAMKyYIsIp M HAKJIOHHBIE. YTOI 6

MKy IPSIMON U TNIOCKOCTBIO




JIByrpaHHbIii yrom. 4
[leprienAMKyIIPHOCTD MIOCKOCTEN
I'naBa 3. MHOrorpanHuKN 12
[Tonsitue muHororpanHuka. IIpusma 3
[Mupamua 3
[IpaBuiIbHBIE MHOTOTPaHHUKN 4
3aKJII04YUTeIbHOE NOBTOPeHHUe 6
Kypca reomerpun 10 kiaace

Hroro: 54

11 kaacce

AJiredpa ¥ HaYaJIa MATEMATHYECKOr0 aHAJIHU3A

Conepxanue maTepuana

Kon-Bo
JacoB

W3 HHuX K0JI-BO 4aCoB, OTBCACHHbIX Ha
NPAKTHYECKYI0 YaCTh U KOHTPOJb

KoHTpo/bHBIE
padoThI

KonTtpoabHbie
patdoThI

KoHnTtpoabHbie
padoThI

I'naBa 1. ®ynkuuu. [IpousBoanbie.
HMHuTerpassl.

1. OyHKIMH ¥ UX TpaduKH

2. [penen GyHKIMK 1 HEMPEPHIBHOCTH

3. O0patHbie QYHKIHH

4. IIponsBomHas

5. [IpuMmeneHne mporu3BOTHOM

6. [TeppooOpa3Has U MHTErpa

I'naBa 2. YpaBHuenusi. HepaBencrBa.
Cucrembl

7. PaBHOCHIIBHOCTH ypaBHEHHH 1 HEPABEHCTB

8. YpaBHeHUS-CIIeACTBHS

9. PaBHOCHIILHOCTD ypaBHEHUH W HEPABCHCTB
cucTeMam

10. PaBHOCHIIBHOCTH ypaBHEHUH Ha
MHOKECTBaX

11. PaBHOCHIIBHOCTD HEPABEHCTB

14. CucreMbl ypaBHEHUH C HECKOJIBKUMU
HEHM3BECTHBIMU

Hrorosoe noBropenue

12

HTroro:

85

I'eomerpus

I'naBa 6. Huannap, konyc, map

13

Hunuuap

Konyc

Cdepa

TI'maBa 7. O0BeMBI TeJa

O0Bem MIPpAMOYTOJIBHOI'O MapaJuleICiuneaa

OOBeMBbI IPSIMO MTPU3MBI U LIMITMHPA




OOBbeMbl HAKIIOHHOM MPU3MBbI, TUPAMUIBI 1
KOHYycCa

OO0beMm mapa u 1iomas chepsl 4

I'naBa 4. BexTopsl B mpocTpaHcTBe
CloXeHHEe W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE [2
BEKTOpa Ha YUCIIO
KomrutanapHbie BEKTOPEI 2
I'naBa5. Metox koopaumHaT B mpoctpaHctBe. (11
IBUKEHHU S
KoopanHaThl TOUKH U KOOPJIUHATHI BEKTOpa 3
CkamnsipHOe MPON3BE/ICHIE BEKTOPOB 4
JIBrKeHUS 2
3akiIl0unTeIbHOE MOBTOPEHHE NMPH MOAT0TOBKED
K UTOTOBOW aTTeCTAIMU MO reOMeTPUH

Hroro: 51
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