[IpaBanHCKUI TOPOJACKOM OKPYT
MyHunumnansHoe 0r0KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Cpenusis nkosna nocenka JJoMHOBO»
(MBOY «Cpennss mkoina nocenka JloMHOBOY)

COI''TACOBAHO
[lenarornyeckum COBETOM
MBOY «Cpennsis mKoJia noceaka

JlomHOBOY
(npotokon Nel ot 27.08.2021)

Pabouasi nporpaMmma no MareMmaTuke
ba3oBblii ypoBeHb.
11 xnace

JloMHOBO

2021



IlnanupyemMbie pe3yJibTaThl 0CBOCHUS
yueOHOro npeamera «MatemaTuka

BbINIYCKHUK HAYYUTCH:
° BJIQJICTh CUCTEMON MaTEeMATHUECKUX 3HAHUN U YMEHH, HEOOXOTUMBIX JIJIs
MIPUMEHEHUS B TPAKTUUYECKON AEATEIIBHOCTH, U3YYEHUSI CMEXKHBIX TUCUUIUINH, TPOAOJIKEHUS
o0Opa3zoBaHMs;
° (dbopMUpPOBATH KaueCTBa JIMYHOCTH, HEOOXOMMBIX YEIIOBEKY JIJISl TIOJTHOLIEHHOW KU3HU
B COBPEMEHHOM OOIIIECTBE: SICHOCTh U TOYHOCTh MBICITH, KPUTHYHOCTH MBIIILJICHUS,
WHTYULMSA, JOTUYECKOE MBIIUICHUE, JJIEMEHTHI AITOPUTMUYECKON KYJIbTYPHI,
MIPOCTPAHCTBEHHBIX MIPEJICTABICHUM, CITOCOOHOCTH K MPEOAO0JIECHUIO TPYIHOCTEH;

L4 (bOpMI/IpOBaTB MMpEaACTaBICHUA 00 HACAX U METOJaX MAaTEMATHKH KaK YHUBEPCAJIIBHOI'O
sA3bIKAa HAYKH U TCXHUKHU, CPCACTBA MOJACIMPOBAHUA SIBIICHUH U MponecCoB;

L4 IOHUMAaTh 3HAYUMOCTb MaTEMATUKHU JIsI HAYYHO-TCXHUYCCKOI'O IIPOrpecca,

L4 HpI/IO6peTaTb KOHKPETHBIC 3HAHUS O MMPOCTPAHCTBEC U MMPAKTUYCCKH 3HAYHNMBIX

yMeHuH, popMUpOBaHUE A3bIKA ONUCAHUsI O0BEKTOB OKPY’KAIOIIEr0 MUPA, JUIsl pa3BUTHS
MIPOCTPAHCTBEHHOT'O BOOOPAKEHUS M HHTYHUIIMH, MATEMAaTHUECKOU KYJIbTYPHI, IS
3CTETUYECKOIO BOCIIUTAHUS.

o CHUCTEMAaTHU3UPOBATh CBEACHUS O YMCIIaX; U3y4aTb HOBBIE BU/Ibl YUACIOBBIX BBIPAKECHUN
1 (GOPMYIT; COBEPIIEHCTBOBATH MPAKTUYECKNE HABBIKU M BEIYMCIUTEILHYIO KYIBTYPY,
paclIMpUTh U COBEPILIEHCTBOBATh ajlredpandeckuil anmnapar, copMupoBaHHbIN B OCHOBHOM
LIKOJIE, U €r0 IPUMEHATH K PELICHUI0 MAaTEMAaTUYECKUX U HEMATEMaTUYECKUX 3a/1a4;

o pa3BUBATh MIPEACTABICHUE O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
OKpPY’KaroILlleM MHUPE, COBEPILICHCTBOBAHUE UHTEIUIEKTYaIbHbIX U PEYEBBIX YMEHUH IIyTEM
o0oramieHusi MaTeMaTHIECKOTO SI3bIKA.

o BBINOJIHATH apUpMeTHYECKHE AEUCTBUS, COUETasl YCTHBIE U MMCbMEHHbIE IPUEMBI,
IIPUMEHEHHE BBIUNCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAUEHUS KOPHS HaTypaJlbHON
CTETICHH, CTETICHHU C PAlMOHAIILHBIM ITOKa3aTeleM, Jorapudma, UCTIoNb3ys Ipu
HE00XO0AMMOCTH BBIYMCIUTEIbHBIE YCTPONUCTBA; [10JIb30BATHCSI OLICHKON U MPUKUIKOH MpU
IIPAKTUYECKUX pacu€rax;

o IPOBOJUTH 10 U3BECTHBIM (POPMYJIaM U MpaBHIaM NpeoOpa3oBaHUsl OYKBEHHBIX
BBIPAXEHUH, BKJIIOUAIOIIUX CTENIEHH, PAAUKAIIbI, JOTapU(PMBbl U TPUTOHOMETPUUECKHE

byHKIUY;

o BBIUMCIISTH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIIASA
He0O0X0IMMBbIE MTOJICTAHOBKY M Npeo0pa3oBaHMUs;

o OTIpesieNATh 3HaueHUe (PYHKIUH 110 3HAYCHUIO apryMEeHTa IIPU Pa3JInYHbIX CIocodax
3aJjaHus (QYHKIMH;

o CTPOUTH TpapUKU U3YUYEHHBIX (QYHKIUH;

o OMMCHIBATh MO IpadUKy U B MPOCTEHUIINX CAydasx 1o popmyJsie MoBeJAeHHUE U CBOIICTBa
GyHKIUH, HaXO0IUTh MO rpaduKy GyHKIIUU HaUOOJIbIINE U HAaUMEHbIINE 3HAUECHUS;

. pelaTh ypaBHEHHMs, IPOCTEHIIINE CUCTEMBl YPaBHEHUH, HCIIOJIBb3Ys CBOMCTBA (PYHKIIUI
U uX rpaduku;

. BBIUKCIISTH POU3BOIHBIE U NTEPBOOOPA3HBIE JIEMEHTAPHBIX (QYHKIUI, HCIIONB3YS
CIPaBOYHbIE MaTEpUAJIbI;

. UCCIIEIOBATh B MPOCTEUIINX ClydasiX (yHKIIMU HA MOHOTOHHOCTB, HAXOAHUTh

HauOOoJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKUUN, CTPOUTH IPaUKH MHOTOUWIEHOB U
MPOCTEUIINX PAIIHOHAIBHBIX (QYHKIUI € UCTIONBb30BaHUEM allapaTa MaTeMaTHIECKOTO
aHaJIn3a;

o BBIYUCIIATH B MPOCTEHIINX CIIydasiX U B TOM YHUCIIE B IEPBOOOPA3HBIX;

o pelaTh palroHaJIbHbIE, TOKa3aTeNbHbIC U JOrapuPpMHUUECKUE YPaBHEHHS U
HEPaBEHCTBA, IPOCTEUINE UPPALMOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHHUSI, UX
CUCTEMBI;

o COCTABJIATh YPABHEHMS M HEPABEHCTBA 110 YCIIOBUIO 3a/1a4U;
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o UCTIOJIb30BAaTh JUIs MPHOIMKEHHOTO pEIICHHs YpaBHEHHM U HEPABEHCTB TpapuuecKuit
METO[L;

o n300pakaTh HA KOOPAMHATHOM IJTIOCKOCTH MHOKECTBA PEIICHUH TPOCTEUIITUX
YPABHEHUU U UX CUCTEM;

o pelaTe nIpocTeiine KOMOMHATOPHBIE 3a/1a4l METOA0OM Iiepedopa, a TaKkKe C
UCIOJIb30BaHNEM M3BECTHBIX (HOPMYIL;

o BBIYHCIIATH B IPOCTEUIIUX CIy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE MOJCUETa YUCiIa
HCXO/IOB;

o pacro3HaBaTh Ha YepTEKax M MOJEISAX MPOCTPAHCTBEHHBIE (JOPMBL; COOTHOCHUTD
TpEXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300paKECHHUSIMHU;

o ONUCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IUNIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXJCHUSI 00 3TOM PaCIOI0KECHHUH;

o aAHAIM3UPOBATH B MPOCTEHUIINX CIydasiX B3aUMHOE PacIoyiokeHne 00BEKTOB B
IIPOCTPAHCTBE;

o 1M300pakaThb OCHOBHBIE MHOTOT'PAHHUKHU U KPYTJIbIE T€Ja; BBIMOIHATD YEPTEXKHU 110
YCIIOBHSIM 33]1a4;

o CTPOUTH MPOCTEUIITNE CEUCHUS Ky0a, IPU3MBbI, TUPAMUIBL;

o pemaTh IIaHUMETPUUECKUE U TIPOCTEUIITNE CTEPEOMETPUIECKUE 3a/1a4u Ha
Hax0’KJICHHE TEOMETPUUYECKUX BEJIMYUH (JIJIMH, YIJIOB, IJI0Ma1eH, 00bEMOB);

o UCIIOJIb30BaTh MPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4 TUIaHUMEeTpUuecKre (GakThl U
METO/BL;

o MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B X0/I€ PEIICHUS 3a]1ay;

o pacrno3HaBaTh Ha YepTeKaxX U MOJCISIX POCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH
TpeXMEepHBbIC OOBEKTHI C UX ONMUCAHHUSIME, U300PaKCHISIMH;

o AHAIM3UPOBATh B3aUMHOE PACIIONOKEHHE 0OBEKTOB B IPOCTPAHCTBE;

o n300paxaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE Tela; BBIMOIHIATH YEPTEKHU O
YCJIOBHSIM 33]1a4;

o CTPOUTH MPOCTEUIITNE ceUeHUS KyOa, MPU3Mbl, MUPAMUIbI, HUINHIPA, KOHYCA;

o pemarh MIAHUMETPUUECKHUE U MIPOCTEHIINE CTEPEOMETPUUECKHE 3a]a4H HA
HAXO0XICHUE T€OMETPUUYECKUX BETMYHH (IJIMH, YTIIOB, IUIOMIAeH, 00beMOB);

o WCIIOJIH30BATh MPH PEIICHUN CTEPEOMETPUUECKHX 3a/1a4 TIIaHUMETpUIecKue (HakThl U
METO/IbL;

o MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/]1a4;

o HAXOJHUTh 00JIACTh OIMpPENETICHHSI U MHOKECTBO 3HAUCHUH 3aJaHHBIX
TPUTOHOMETPUYECKHX (YHKITHIA;

o HaXOJIUTh MEPUO/I 3aTAHHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA;

CTPOUTH TpapuKH QYHKIHMH y=CcosX, y=sinx, y=tgx, 1no rpaduky

HaXOJIUTh MPOU3BOHbIE 3aJaHHBIX (QYHKIINMH;

3HaYeHHE MPOU3BOIHON (PYHKIIUU B TOUKE;

OPUMEHSATH MpaBuia TuGepeHIIMpOoBaHNs U TaOIUIy TPOU3BOIHBIX AIEMEHTAPHBIX
(GyHKUMH TpU BHINOJTHEHUU YIPaXKHEHUH;

o 3anMchIBaTh ypaBHEHHUE KacaTeabHOU K rpaguky pyHkuuu f(x) B Touke.

o HaXOJUTb 110 TpapuKy MPOMEKYTKH BO3pacTaHUs U YObIBaHUS (DYHKLNU;

o HaXOJIUTh UHTEPBaJIbl MOHOTOHHOCTHU (DYHKIINH, 3aJaHHON aHATUTUYECKU, UCCIIETys
3HaKH €€ TPOU3BOIHON;

o MPUMEHSTHh HEOOXOIMMBIE U IOCTATOYHBIE YCIOBHS SKCTPEMyMa JUIsl HAXOKICHUS
TOYEK dKCTpeMyMa (DYHKIINU;

o CTPOUTH TpapUK PYHKIIUH C TOMOIIBIO TIPOU3BOJHOM;

o OPUMEHSATH TaOJIUILY IEPBOOOPA3HBIX MPH PEILICHUH YITPaKHEHUIH;

o n300pakaTh KPUBOJIUHEHHYIO TPAIEIHIO;

o npuMeHTh hopmyny HeioTona-JIeitOHuIa TP pellIeHUH YIIPasKHEHHH.



o pelaTh HECJIOXKHBIE 337aUl HAa HAXO0KJIEHUE BEPOSITHOCTH B Cllydae, Koraa
BO3MO>KHBIE MCXO/Ibl PABHOBEPOSTHBI.

6bINYCKHUK NOTYYUM 803MOMCHOCHLL UCHOIb306AMb NOYYEHHbIE 3HAHUA OJ1A:
o NPaKTUYECKUX pacuéToB Mo (opMyiam, BKIOUas (GOpMyJbl, COAEPIKaIINE CTETICHH,
paauKaibl, Jorapu@mbl ¥ TPUTOHOMETpUYECKUE (PYHKIIMH, UCIIONB3YS MPU HEOOXOTUMOCTH
CIIPaBOYHbIE MaTEpUaIbl U IPOCTEUIINE BHIYMCINUTEIbHbBIE YCTPONCTBA;

o OMMCAHUS C IOMOIIbIO (PYHKIMIA Pa3IMUHbIX 3aBUCHUMOCTEH, IPEICTABICHUS UX
rpaduyecku, HHTepIpeTanus rpadukos;
o pELIeHUs TPUKJIAJAHBIX 33]]a4, B TOM YHCJI€ COIMATbHO-9KOHOMHYECKUX U

(bu3nUecKrX, Ha HanOOJIBIIINE ¥ HANMEHBIITNE 3HAYCHUSI, HA HAXOXKJCHHE CKOPOCTH U
YCKOpPEHUSI;

J MOCTPOCHHS U MCCIEOBAHUS POCTEHIINX MAaTEMAaTHIECKUX MOJICIICH;

J aHaJM3a pPeaJIbHBIX YMCIIOBBIX JAHHBIX, IIPE/ICTABICHHBIX B BUJE TUArPaMM,
rpaduKoB;

J aHaIM3a MH(GOpPMALNU CTATUCTHYECKOTO XapaKTepa;

J UCCIIe0BaHMS (MOICIIMPOBAHNS ) HECTOKHBIX MMPAKTUYECKUX CUTYAIlMii HA OCHOBE
M3YyYEHHBIX (popMyn 1 CBOICTB (Uryp;

J BBIYHCIICHUS] 00BEMOB U IIOMIAICH TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN PU

pEIIeHNY MTPAKTHYECKUX 3aa4, UCIOIb3YsI P HEOOXOJMMOCTH CIIPABOYHHUKH U
BBIYMCIIUTENIBHBIE YCTPOMCTBA;

II. Conep:xanue vueoHoro nmpeaMera « MaTeMaTHKA.

« 11 kaacc «Aaredpa ¥ HA4AJIa AHAJIN3A»

IToBTOpEHUE

[ToBTOPUTH M 0600IIUTE MaTepUa, U3y4EHHbIN 10 anreOpe u reomerpun 7-10 xiace.

1. ®ynkuum u ux rpapuku

HccnenoBanue GyHKIMA 1 mocTpoeHue ux rpadukos. [Ipenen GpyHKIMM 1 HEIPEPHIBHOCTD.
Oo6patnbie ¢pyHkiuu. Bzaumuo oopatusie GyHkiuu. [IpuMepsl HCHOIB30BaHUS 0OPATHBIX
¢bynkuuii. Kontponbnas padota mo teme « DyHKIIMH U UX TPAPUKI».

2. [Ipou3BoaHAasi U €€ reoMeTPUIYECKHIA CMBICJI.

[TpouzBoanas. [IpousBoanas crenenHou ¢pynkiuu. [pasuna nuddeperiupopanms.
ITpon3BoiHBIE HEKOTOPBIX JIEMEHTApHBIX QYyHKIMI. ['eoMeTpruecKkuii cMbICT TPOU3BOAHOM.
Kontponbnas padota Ne 7,8 mo teme: «[Ipon3BoaHas u €€ TeOMETPUUECKUIA CMBICI.

3. IlpuMeHeHHe MPOU3BOIHOM K HCC/IEI0BAHNIO (PYHKIUIA.

Bozpacranue u yopiBaHue pyHKIMU. DKCTpeMyMbl GyHKIMH. [IpuMeHeHre npon3BogHON K
oCTpoeHUI0 rpagukoB pyHkuuii. Haubonsiee 3nauenune Gynkunu. KonrponsHas padota
Ne9. KontponbHas padora Nel0 no teme: «IIpuMeHeHre Tpor3BOIHON K UCCIIETOBAHHIO
GyHKIUN.

4.IlepooOpa3Hasi U MHTerpaJl.

[TepBooOpasnas. [IpaBuiia HaxoxaeHus epBooopazHoit. [lmomans KpUBOIMHEHHON
Tpanenuu u uHTerpana. Kourponsnas padota Nell o teme: «IlepBoobpa3nas u
HHTErpaj».

S. YpaBuenusi. HepaBencrBa. Cucremsl.

VYpaBHenus — cieacTBusl. PaBHOCHIIbHBIE ypaBHEHUS U HepaBeHCTBA. CUCTEMbI ypaBHEHUH U
HEpaBeHCTB.PaBHOCUIIBHOCTH CCTEM YPAaBHEHUIN U HEPABEHCTB.

6. IToBTOpeHue Kypca anredpbl U HAYAJ AaHAIU3A

11 kjaacc. «I'eomeTrpus»

6.BexTOpHBI B NIPOCTPAaHCTBE.
ITonsatue BekTopa. BexkTopsl B npoctpancTse. KomnHeapHble 1 KOMIIJIaHAPHBIE BEKTOPBI.
[TapamnensHeblil nepeHoc. IlapannensHoe NpoeKTHpOBaHUE U €ro CBOMCTBA. [lapanensHble
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MPOEKINH IUIOCKUX (uryp. M3o0paxenne NpocTpaHCTBEHHBIX (PUTYp Ha MIOCKOCTH.
CedeHusi MHOTOIPaHHUKOB. McTopryeckue CBEICHUS.

CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KommianapHseie
BEKTODBI.

7.MeTo KOOPAMHAT B IPOCTPAHCTBE.

[IpsimoyronbHas cuctemMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. CBs3b MEXIy
KOOpAMHATaMU BEKTOPOB U KOOpIMHAaTaMu ToueK. [Ipocreiimue 3a1aun B KOOpAMHATAX:
KOOpJUHATBI CepeIMHbI OTpe3Ka, (hOpMyIia pacCTOSHUS MEXTY IBYMSI TOUKaMU, BRIYUCIICHHE
JUTMHBI BEKTOpPA 10 €ro KOOpAuHaTaM. Y paBHEHUs cepsl U m1ockocTr. @opmyna
paccTosiHUs OT TOUKH JI0 MJIOCKOCTU. Moaynb BekTopa. PaBeHcTBO BekTopoB. CioxkeHue
BEKTOPOB U YMHOKEHHE BEKTOpA HA YHCIO. YTOJI MeXy BekTropamu. KoHTponsHas pabota
No2 Cxansipnoe npousBezieHre BEKTOpOB. LleHTpanbHas, oceBasi U 3epKajbHasi CHMMETPUH.
[IpeobpaszoBanue nonodbus. Kontponbraas padora Ne3 o reme: «MeToa KOOpIUHAT B
MIPOCTPAHCTBEY.

8.LuaunHap, KoHyc, map.

Humuuap. Konyc. Chepa. Kontponbhas padora Ne5,6

9. O0béMmbI TEN

O6béM npsiMoyrosibHOrO napasuienenunena. O0bEM npsaMoi npusmbl U HUIUHAPA. OO0BEM
HAKJIOHHOHW MPU3MBI, THpaMHIbl, KoHyca. OO0BEM 1mapa u mionaas cQepsl.

10. UToroBoe noBTOpeHHE Kypca MaTeMaTUKH.

KonTponbhas padora Nel3.

Heo0xo1uMbIM 371€eMEHTOM YPOKOB UTOTOBOTO MOBTOPEHUS JOKHA OBITH CAMOCTOSITENIbHAS
pabota yyamuxcs. 3agaHus sl CAMOCTOSITEILHON MPOBEPOYHOM pabOTHI TOJKHBI OBITH U
oOmMu( 1o BapuaHTaM, HallpuMep 00s3aTeTbHOT0, YPOBHS), U AU(HEpEHIIUPOBAHHBIMHU.
®opMbI TPOBEICHUS pa0OT TOJKHBI OBITH Pa3HOOOPA3HBIM

I11. Temarndeckoe NJIAHUPOBAHNE C VKA3AHUEM KOJIHYECTBA YaCOB,
OTBOIUMbBIX HA OCBOCHHE KaKI0H TeMbI
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11 kjaacc

Ne ypoka Tema ypoxa KonnuectBo
4acoB
Ir MHororpaHHUKH. 1
2r MHororpasHuKH. 1
3 YpaBHEHHUS U HEPaBEHCTBA 1
4 VYpaBHeHUs 1 HEPABEHCTBA 1
5 Paznoxenne MHOTOUNIeHa HAa MHOXUTENH. [IpocTeiinme cnocoOb! 1
peueHus aredpandecKux ypaBHEHHH.
6 OyHKINH U UX TpadUKU 1
7 Bxognas koHTpoOIbHASI padoTa 1
8r IIonsTHe BekTOpa B IpocTpaHcTBe. JIeiCTBUS HaJ BEKTOPAMH. 1
9 OyHKIMK U UX TPapUKH 1
10 OneMeHTapHbIe (YHKIUU 1
11 OneMeHTapHbIe (YHKIUU 1
12 CHMMeTpHYeCKUE U BO3BPaTHbIE YPAaBHEHUS 1
13r TloHsiTHe BekTOpa B IPOCTPAHCTBE 1
14r TlonsTue BekTopa B mpocTpaHcTBe . JeMCTBUS Hal BEKTOpaMU 1
15 O6nacte onpeaencHUs 1 00J1aCTh U3MEHEHUST (PYHKITUH. 1
OrpaHn4eHHOCTh (DYHKIUU
16 UeTHOCTH, HEUETHOCTD, IIEPHUOJUIHOCTD (HVYHKITHHA 1
17 [IpomexyTku Bo3pacTanusi, yObIBaHsI, 3HAKOMIOCTOSHCTBA U HYJIH 1
GyHKIIH
18 CrMMeTpHUYecKue 1 BO3BpaTHbIE YpaBHEHUS 1
19r JeicTBrsI Hag BEKTOpaMH B TPOCTPAHCTBE. 1
20r KomMmnnanapHslie BEKTOPBI 1
21 [IpomesxyTku Bo3pacTaHusl, yObIBaHHS, 3HAKOMIOCTOSTHCTBA U HYJTU 1
GyHKIMH
22 Uccnenoanne GhyHKIMI 1 IOCTpOeHHE UX TpaduKoB 1
3JIEMEHTAPHBIMU METOIaMH
23r KommutanapHsle BEKTOPHI 1
24
HexoTopble MCKyCCTBEHHBIE CIIOCOOBI pElICHHs anreOpanvecKux
YpaBHEHUH.
25t Pemienue 3a1ay Ha BEKTOPBI 1
26 OcHOBHBIE cTOcOOBI IPe0Opa3oBaHus rpaUKOB 1
27 [NonsiTne npeaena GyHKIUU 1
28 [lonsitue oOpatHO# pyHKITMU 1
29r KonTtposbHas padora Nelno Tteme: «BekTopsl B mpocTpaHcTBe» 1
30 1
HexoTopble MCKyCCTBEHHBIE CIIOCOOBI pElICHHs anreOpanvecKux
YpaBHEHUH.
31r Koopaunatel Touku 1
32 KonTtpoibHas padorsl Nel «@yHknuu U uX rpagukm» 1
33 [TonsiTe mpon3BOAHOM 1
34 ITonsiTHE NPOU3BOIHON 1
35r Koopaunnatel BekTopa 1
36 Pemenue anreOpanveckux HEPaBEHCTB 1
37r KoopauHaTel TOYKH U KOOpAMHATHI BEKTOpa 1
38 [TpounsBoanast cymmsl. [Ipon3BoHas pa3HOCTH. 1
39 [TpousBoanast npoussenenus. [Ipon3BogHast 4acTHOTO 1
40 IIpousBoanas npoussenenus. IIpon3BoaHAsI YACTHOTO 1
41r KoopanHatel TOUKH U KOOpAMHATHI BEKTOpa 1
42 Anrebpandeckre ypaBHEHUS 1




43r CrasipHOE TIPOM3BEICHIE BEKTOPOB 1
44 IIpon3BoAHbIC 3JICMEHTAPHBIX (HYHKITHIT 1
45 IIpoun3BoaHast CA0XKHON (HYHKIIUN 1
46 Pemienue 3anay no teme «IIpousBogHas» 1
47r CkansipHO€ NpOU3BEACHHUE BEKTOPOB 1
48 PanmonanbHble ypaBHEHHS 1
49r Pemrenne 3amad mo teme: « MeTox KOOPIWHAT B IPOCTPAHCTBEY 1
50 MakcuMyM 1 MUHAMYM (pYHKIUH 1
51 MaxkcuMyM U MUHUMYM (QYHKIIMA 1
52 YpaBHeHHE KacaTeIbHOI 1
53r Pemrenune 3amad mo teme: « MeToa KOOPIWHAT B TIPOCTPAHCTBE 1
54 WpparmonaisHbIe ypaBHEHUS 1
55r Pemrenne 3amad mo teme: « MeToa KOOPIWHAT B IPOCTPAHCTBEY 1
56 YpaBHeHHE KacaTeIbHOM 1
57 [Tpubnm>keHHbIE BHIYMCIICHHS 1
58 Bospacranne u yosiBanue QyHKIni 1
59r Koutpoannasi padora Ne2 mo teme: «MeToa KOOpPAHMHAT B 1
NPOCTPAHCTBE»
60 HppanmoHanbHble ypaBHEHUS 1
o6lr [lonsiTre uMHApA . 1
62 Bospacranne n yopiBanue QpyHKIniH 1
63 [Tpou3BogHBIC BEICHINX MOPSIKOB 1
64 JKcTpeMyM QYHKIUH C €TUHCTBEHHON KPUTHYECKOM TOUKOH 1
651 [T1o1mane NOBEpXHOCTH MWIHHAPA. 1
66 Pemennie HEKOTOPHIX ypaBHEHU CBEIEHUEM HX K PEIICHHUIO 1
CHCTEM ypaBHEHHUI OTHOCUTEIHbHO HOBBIX HEU3BECTHBIX
67r [Inomane NOBEpXHOCTH LMIUHAPA. 1
68 OKcTpeMyM (YHKIHH C €THHCTBEHHON KPUTUIECKONW TOUKOM 1
69 3ajayn Ha MAKCUMYM U MUHUMYM 1
70 3amayn Ha MAKCUMYM U MUHUMYM 1
T1r Pewenue 3anay na remy: «unuaap.» 1
72 PemieHne HEKOTOPBIX ypaBHEHUM CBEEHUEM HX K PELLEHUIO
CHCTEM ypaBHEHHUI OTHOCUTEIHFHO HOBBIX HEU3BECTHBIX
73r Pemenue 3anay va remy: «unusap.» 1
74 [Toctpoenue rpadukoB GpyHKINI ¢ MPUMEHEHUEM MTPOU3BOIHASL. 1
75 [ocTpoenue rpadmkoB QyHKINH ¢ IPUMEHEHUEM POU3BOIHAS. 1
76 KonTtpoanHas padota Ne3. «IIpumMeHeHHe MPOU3BOIHOM» 1
77T ITousTHE KOHYCA. 1
78 YpaBHEHNA U HEPABEHCTBA, COJIEPKAIIUE HEN3BECTHYIO TO]1 1
3HAKOM paJuKaia
79r [1noma e NOBEpXHOCTH KOHYCA 1
80 [lonsitre nepBooOpa3HOH 1
81 ITonsTHe MIEpBOOOPA3HOIA 1
82 [TousTHe IEPBOOOPA3HOIMA 1
83r [1noma e NOBEpXHOCTH KOHYCA 1
84 VYpaBHEHHS U HEPABEHCTBA, COJIEPKAIINE HEUZBECTHYIO MO 1
3HAKOM pajuKaia
85r KonTposabHas paboTa 3a nmepBoe noJiyrogue. 1
86 [Inomanp KpUBOJMHENHON Tpanenun 1
87 OrnpeeneHHbIN HHTETpa 1
88 ®opmyna Herotona-JleitbHuia 1
89r Pemenue 3anad Ha TeMy: «Konyc.» 1
20 VYpaBHEHHd W HEPAaBEHCTBA, COJEpXKAllMe HEW3BECTHYIO B !
OCHOBaHUH JIOTapr(PMOB
91r Pewenue 3ana4 no teme: «uauHap ¥ KOHYC» 1
92 ®opmyna Herotona-JleiOHuia 1
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93 CBoJicTBa OIpeIeNICHHBIX HHTETPAJIOB 1
94 IIpumeHeHue onpeneneHHbIX HHTErPAJIOB B TEOMETPUIECKUX U 1
¢u3nUecKux 3agagax
95r Pemenue 3anad no teme: «Llunuuap u koHyc» 1
96 VYpaBHEHHS W HEPaBEHCTBA, COJEpXkalllie HEU3BECTHYIO B !
OCHOBAaHHH JIOTAPHU(MOB
97r Kontpoannasi padora Ne3no Teme: «[luImHIp M KOHYC» 1
98 Koutpoabnasi padora no teme: «Ilepoodpa3Hasi u HHTerpamn 1
99 PaBHOCHIIBHOCTE TpeoOpa3oBaHysl ypaBHEHUH 1
100 PaBHOCHIIBHOCTB TpeoOpa3oBaHysi HEPABEHCTB 1
101r Cdepa u map 1
102 YpaBHEHUs U HEPABEHCTBA, COJAEPKAIUE HEU3BECTHYIO B 1
OCHOBAHUM U NIOKAa3aTelle CTEIEeHU
103r Cdepa u map 1
104 ITonsiTHE YypaBHEHHUS-CIEACTBUSA 1
105 Bo3BenieHne ypaBHEHUs B UETHYIO CTENEHb 1
106 [ToreHnmpoBaHue JorapuMUIECKUX YpaBHEHUH 1
107T Cdepa u map 1
108 YpaBHEHUS U HEPABEHCTBA, COAEPKALUE HEU3BECTHYIO B 1
OCHOBaHHHM U NTOKa3aTelie CTENEHU
109r Pemenne 3a1a4 Ha MHOTOTpaHHUKHU 1
110 Hpyrue npeoOpa3oBaHusi, IPUBOAALINE K YPABHEHUIO-CIEICTBUIO 1
111 OCHOBHBIE IOHATHUSA 1
112 PemieHne ypaBHEHMI ¢ TOMOIIBIO CHCTEM 1
113r Pemenue 3a1a4y Ha MHOTOTpaHHUKH 1
114 YpaBHEHUA U HEPABEHCTBA, COJEPKAIINE HEN3BECTHYIO MO 1
3HAKOM a0CONIOTHOM BEJTMYHHBI
115r Pemienue 3a1a4 Ha MHOTOTPAHHUKHU 1
116 PenieHre ypaBHEHHI ¢ TOMOILIBIO CUCTEM 1
117 Vpasuenus suga f(a(x)) = f(L(x)) 1
118 Penienue HepaBEHCTB € MOMOIIBIO CUCTEM 1
119r Pewrenue 3a1a4 Ha MHOIOIPaHHHUKHU 1
120 VYpaBHEHHS U HEPABEHCTBA, COJIEPKAIINE HEUZBECTHYIO MO 1
3HAKOM a0COJIIOTHOH BEJTMYMHEI
121r Koutpoannasi paboraNe4 no teme: «MHOTOTPAHHUKH » 1
122 Penienue HepaBEHCTB € MOMOIIBIO CUCTEM 1
123 Hepasencrsa Buma [ (a(x)) > f(f(x)) 1
124 KonTtposbHas padora NeS «PaBHOCHIIBHOCTH YPaBHEHHE U 1
HEPaBeHCTB CHCTEMaM»
125t [Tonsitue o0beMa 1
126 YpaBHEHNA U HEPABEHCTBA, COJIEPKAIIUE HEN3BECTHYIO MO]1 1
3HAKOM a0COJIIOTHOH BEJTMYHHEI
127r O0BeM MPSIMOYTOJIBHOTO IapaJuIeNeuIeaa 1
128 OCHOBHBIC TIOHATHS 1
129 Bo3BeneHue ypaBHeHUs B YETHYIO CTEIICHb 1
130 YMHOKeHHE ypaBHEHUS Ha HYHKLUIO 1
131r O6BeM MPSMOYTOJIFHOTO apaJuIeNeUIea 1
132 VYpaBHEHUS U HEPABEHCTBA, COJIEPKAIINE HEU3BECTHYIO MO 1
3HAKOM a0COJIIOTHOM BEJTMYMHEI
133r O6bpeM npsaMoil MPU3MBI U IUITMHIPA 1
134 Hpyrue npeoOpa3oBaHusl ypaBHEHUH 1
135 [IprMeHeHne HeCKOJIBKUX Npeodpa3zoBaHuil 1
136 OCHOBHBIC IOHATHS 1
137r OOBeM MpSIMO TPU3MBL U IWJIMHIPA 1
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138 [IpuMeHeHre OCHOBHBIX CBOMCTB (DYHKITHI 1
139r O6BbeM HaKJIOHHOM MPU3MBIL. 1
140 Bo3Benenne HepaBeHCTBA B UETHYIO CTETICHD 1
141 YMHOXEHHE HEPABEHCTBA Ha (DYHKITHIO 1
142 Jpyrue npeoOpa3oBaHus HEPABEHCTB 1
143r O6BbeM HaKIOHHOM MPU3MBIL. 1
144 [IpumeHeHne OCHOBHBIX CBOMCTB (DYHKITHIA 1
145r O6beM mHpaMuibl. 1
146 [TpuMeHeHne HeCKOIBKUX MpeoOpa3zoBaHuii 1
147 Hectporue nepaBeHcTBa 1
148 YpaBHEHHS C MOIYIISIMHU 1
149r O6beM mHpaMumbl. 1
150 [IprMeHeHne OCHOBHBIX CBOWCTB (DyHKIMI
151r O0BeM KOHyca. 1
152 HepasenctBa ¢ Mmogyiasimu 1
153 MeTo/1 THTEPBAJIOB /17151 HEMTPEPHIBHBIX (DYHKITHI 1
154 KonTtpoannas padota Ne6 «PaBHOCHIBHOCTH YPaBHeHHI 1 1

HEPaBeHCTB HA MHOKECTBAX»
155t Ob6beM KoHycCa. 1
156 [TpuMeHeHne OCHOBHBIX CBOMCTB (DyHKIMH 1
157r Pemrenue 3anau Ha Temy: «O0beM HaKIIOHHOW TIPU3MBI , TUPAMHIBI 1

1 KOHYCay.
158 Hcnonp3oBanne obmacTeld CyIecTBOBaHUS (DYHKIUN 1
159 Hcnonb3oBaHre HEOTPUIATENLHOCTH (DYHKIUH 1
160 Hcnonp3oBaHne OrpaHMuCHHOCTH QYHKIMH 1
161r Pemenwne 3amad Ha TeMy: «OO0beM HAKIIOHHOW TIPU3MEI , TUPAMUIBI 1

1 KOHYyCay.
162 PemieHne HEKOTOPBIX YpaBHEHUM U HEPABEHCTB CBEJICHUEM UX K 1

PELICHUIO CUCTEM YpaBHEHHUH WM HEPaBEHCTB OTHOCUTEIHHO TOU

K€ HEM3BECTHON
163r O6beM mapa u wiomaasb cheps 1
164 Hcnonbp30BaHre MOHOTOHHOCTH M SKCTPEMYMOB (DYHKITHH 1
165 Hcnonp30BaHNe CBOMCTB CHHYCA M KOCHHYCa 1
166 [ToBTOpenwue. IlepBooOpa3Hast u MHTETpAT 1
167r O06bem mapa u monass chepol 1
168 PelieHre HEKOTOPBIX ypaBHEHUI U HEPABEHCTB CBEJIEHUEM UX K

PELICHUIO CUCTEM ypaBHEHHUH WM HEPaBEHCTB OTHOCUTEIHHO TOU

K€ HEU3BECTHON
169r Pemenwne 3anaq Ha TeMy: « OOBEMBI TEID). 1
170 [ToBTOopenue. Pemenue ypaBHEHUH pa3nUyuHbIX BUJIOB 1
171 [ToBTOpeHue. Pemenue HepaBeHCTB pa3IMYHBIX BHJIOB 1
172 [ToBTOpenue. Pemenue HepaBeHCTB Pa3IMYHBIX BHJIOB 1
173r Pemenwne 3amaq Ha TeMy: « OOBEMBI TEID). 1
174 PelieHre HEKOTOPBIX ypaBHEHUI U HEPABEHCTB CBEJIEHUEM UX K 1

PELICHUIO CUCTEM ypaBHEHHUH WIIM HEPABEHCTB OTHOCUTEIHHO TOU

K€ HEU3BECTHOM
175r KonTtpoabHas padoraNeS Ha temy: «O0beMBbI TeJD. 1
176 [ToBTOpenue. Pemenue cucreM ypaBHEHHH Pa3InYHbBIX BUJOB 1
177 IToBTrOpeHue. Pemenue cucreM ypaBHEHUH pa3INuHbIX BUJOB 1
178 [ToBTOpenne. Pemenne cucreM HEPABEHCTB Pa3IMYHBIX BHIOB 1
179 IloBTOpenue. Pemenne cucreM HEPABEHCTB Pa3IMYHBIX BHIOB 1
180 [TprMeHeHne npou3BOIHOM 1
181 IToBTOpeHne. PaBHOCHIIBHOCTE YPABHEHUI U HEPABEHCTB CHUCTEMaM 1
182 IToBTOpeHne. PaBHOCHIIBHOCTh YPABHEHUI U HEPABEHCTB CHUCTEMAM 1
183 [ToBTOperne. Metoa MpOMEKYTKOB JIJIsl YPABHEHUH M HEPABEHCTB 1
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184 IToBTOpeHue. MeTo1 MpOMEKYTKOB JIJIsl YpaBHEHU U HEPABEHCTB 1
185 [ToBTopenwne. [lapamenbHOCTS IPSMBIX U TUIOCKOCTEH. 1
186 [TpuMeHenne mpOrU3BOTHOM
187 ITosTopenue. IlocTpoeHue ceueHrid B MHOTOIPaHHUKE 1
188 IToeTropenue. IlepneHIUKYISAPHOCTD NPSIMBIX U INIOCKOCTEN 1
189 [ToBTOpenne. MHuororpannuku. I[Toctpoenue ceuenuii B 1
MHOTOTPaHHHAKAX
190 IToBropenue. Hununap . Konyc. lap. Pemenune 3anaq Ha 1
BBIYMCIICHHE TUIONIAIU IOBEPXHOCTH, TUIOIIAAN CEUCHUH.
191 [ToBropenue. Humuuap . Konyc. lap. Pemenue 3anay na 1
BBIYHCJICHHE TUTOIIAH TOBEPXHOCTH, TJIOMIAIA CEUSHHI.
192 TekcToBble 3a1a4u Ha PaboOTy 1
193 TekcToBbIe 3a1a4K Ha padoOTy 1
194 KonTponbsHasa paGora 3a ron B opme EI'D 1
195 KonTpoabhasa paGora 3a rog B opme EI'D 1
196 Koutponbnas pa6ora 3aroa B gopme EI'D 1
197 Koutpoabnas pa6ora 3aroa B gopme EI'D 1
198 TeKCTOBbIE 3aJa4l HA JBIKCHUE 1
199 Pemenue 3agay u3 coopuuka EI'9-2022 1
200 Pemenue 3amay u3 coopuuka E1'2-2022 1
201 Pemenue 3anau u3 cobopauka EI'9-2022 1
202 Pemenwne 3agad u3 coopanka E1'9-2022 1
203 Pemenwne 3amaq u3 coopanka EI'3-2022 1
204 Pemenwne 3amaq u3 coopanka EI'3-2022 1
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