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IHosicuuTeIbLHAA 3aNIHCKA

Hacrosimue Meroanyeckre peKOMEHAALUUU IpeJAHA3HAYEeHbl IS OOydYaloUIMXcs IO
cnemmanbHocTh  34.02.01 Cectpunckoe neno, ocBauBaronux mnporpammy OVILO3 b
Maremaruxka.

lenp MeToauUecKuX peKoMeHAaluuid - 00ecrneduTh OO0yyaroleMycs ONTUMAIbHYIO
OpraHM3alMIi0 Ipolecca MOArOTOBKM K IPOMEKYTOYHOW aTTECTallMM, IPEeayCMOTPEHHON
y4eOHBIM IIJIaHOM.

[IpomexxyTouHasi arrecTanusi, COIJIacHO YydeOHOMY IUIaHy, NpoBOAMTCS B (opme
KOHTPOJIbHON pabOTHI M SK3aMeHa.

PexoMeHaanuu mo moaroToBKe K HpOMe)KyTO‘lHOﬁ arrecranmumn

Jlnst TIOATOTOBKM K TMPOMEKYTOYHOM aTTeCTalluy 03HAKOMBTECh ¢ (DOHAAMH OICHOYHBIX
cpencts, https://www.fmkspb.ru/ru/obrdeyat/. B ®OC yxka3piBaercs ¢(opma aTTecTaluu,
HOPSJOK MPOBEACHUS TNPOMEKYTOYHOH aTTeCTallMM, KPUTEPUH OLICHMBAHUS, NPEACTaBIICH
TUIOBOM BapHaHT OLIEHOYHOTO CPE/ICTBA.

Jlnst yCcTIenmHoro MpoX0XKICHUS MPOMEXYTOYHOM aTTECTAllMM HY)KHO MOBTOPHUTH TEMBI,
MMpEaACTaBJICHHBIC HHUXKC.

Tor matepuan, koTopelii Bam He 3HaKOM, BBI3BIBACT 3aTPYJHEHUS, CIEAYET BBIyUHUTH,
nepeckazaTh M 3akpenuTh. Ilepeckas TeKCTa CBOMMH CJIOBaMH MPHUBOJUT K JIy4YIIEMYy €ro
3alIOMHHAHUIO, Y€M MHOTOKPAaTHOE YTEHHE, MOCKOJIBKY 3TO aKTHBHAs yMCTBEHHas paboTa.
Jlyumiemy 3amOMUHAHUIO MaTepHalia CIy>KUT paboTa € TEKCTOM. OJTO MOXKET OBITh
IPE/ICTaBICHNE TEKCTA B BUJIE CXEM, KPAaTKHX TE3UCOB, IEPEKOMIIOHOBKA MaTepraa.

Cnucok TeM U1l MOATOTOBKH K MPOMEKYTOYHOM aTTecTalumn

ba3oBeie 3HaHMS W yMEHUS TO MaTeMaTHKe B MPO(PECCHOHAIBHOW M B IOBCETHEBHOMN
JESTEIILHOCTH.

JleiictBust  Hax  HATypaJbHbIMHM, LEJIbIMH, pPAalUOHAIBHBIMHM, HWPPALUOHATBHBIMU U
JENCTBUTENbHBIMH YUCIIAMHU.

JleiicTBus co cTeneHsaMu, (GOpMyIIbl COKPAILIEHHOTO YMHOKEHHUS.

[IpocTbie MpOLEHTHI, pa3Hble CIIOCOOBI MX BBIYMCICHHUS.

Jlunelinplie, KBapaTHBIC U IPOOHO-TMHEWHBIEC YPAaBHEHHS U HEPABEHCTBRA.

IlonATHEe KOpHSA N-OM CTENEHU; CBOMCTBA KOPHsS N-OM CTEIECHHM, BBIYMCICHHE KOPHEH n-ou
CTETEHHU IMPH Pa3IUYHbIX 3HAUEHUSIX ITOKa3aTessl KOPHS N.

JleficTBUS ¢ KOPHSMMU: CIIO’KEHUE, BBIYUNTAaHUE, YMHOXEHHE, JIEJIEHNE, BO3BEACHHUE B CTEIICHD
Crenennas ¢yHKus, rpaduk cTeIeHHONW (DyHKITNH, €€ CBOMCTRA.

[TonsiTHE CcTENEHN C pallMOHAIBHBIM U IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

OrnpezeneHne noka3aTeabHON PYHKIIMU U €€ CBOMCTBA.

[lokazaTenbHOE YypaBHEHHE, OCHOBHOH CIIOCOO pELIeHHs NPOCTEHIEro IO0Ka3aTelIbHOTO
ypaBHEHUS

[Toka3zaTenbHbIE HEPABEHCTBA, CIIOCOOBI PEIICHH TOKA3aTeIbHBIX HEPABEHCTB.

CnocoObI penieHus oKa3aTeIbHBIX YPaBHEHUN U CUCTEM ypaBHEHUH

Jlorapudm umcna, onpeaenaceHue Jorapudma, OCHOBHOE JOrapuPpMHUUECKOE TOKIAECTBO.
CgoiictBa siorapudmoB, Beraucinenue jorapudMoB 1o CBOMCTBAM

JlecaTu4HbIE U HaTypaJIbHBIE JOTapu(pMBbI, Tpeodpa3zoBaHue JTOrapu(MUIECKUX BHIPAKECHUH.
Jlorapudmuueckas GpyHKIMs U €€ CBOWCTBA, U rpaduK.

JlorapupmMuueckue ypaBHEHUS] M HEPAaBEHCTBAa, CHOCOOBI pemeHHs JorapupMHUUECKUX
YpaBHEHUH U HEPABEHCTB.


https://www.fmkspb.ru/ru/obrdeyat/

Pemenne  norapudMuyecKMX ~ypaBHEHHMH M HEPABEHCTB HAa  OCHOBaHMM  CBOMCTB
aorapupMuyeckoil GyHKINH

Pemrenue cuctem JorapupMHUUECKUX ypaBHEHUN

Cucrema koopauHaT B mpocTpaHcTBe. KOOpAMHATEI TOUEK B IPOCTPAHCTBE

dopmyJsia pacCTOSIHUS MEXAY ABYMs TOUKaMM, C 3aJJaHHBIMU KOOpAMHATAMU

Bekropsl, MOZyJIb BEKTOPA, pABEHCTBO BEKTOPOB, CI0KEHHE, BBIYUTAHUE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha 4YKCJIO.

Pa3znosxeHne BekTOpa 1o TpeM €IMHUYHBIM BEKTOPaM B IPOCTPAHCTBE.

Yrois Mexay AByMs BEKTOPAaMH, IIPOCKLUs BEKTOPA HA OCh.

Koopannatsl BeKTOpa, CKaIsIpHOE MPOU3BENCHNE BEKTOPOB, 3aIaHHBIX KOOPANHATAMU.
JleiicTBUsL ¢ BEKTOpaMH, 3aJaHHBIMH B KOOpDAMHATAX: CJIO)KEHHE, BBIYMTAHUE, YMHOXKEHHE
BEKTOPOB Ha YHCIIO

OnpeneneHue napauleIbHBIX MPSAMBIX, NPSAMOM MNapajieNbHON miockoctu. [lpusHaku un
CBOICTBa JaHHBIX MPSMBIX

Omnpenenenue ckpemuBarommxcsd npsAMbiX. I[IpusHak ckpemuBarommxcd npsMbix. Ciydan
PaCIIOIOKEHUS MIPSAMBIX B IPOCTPAHCTBE

VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU. YTOJI MEXY NPSAMBIMU

[Tapamnensuble  1wiockoctu. [lpu3Hak mapaminenbHOCTH JBYX — Iiockocted. (CBoicTBa
NapaIeIbHBIX IIIIOCKOCTEH.

Terpasnp. Bepmmnsl, rpanu, pedpa terpasapa. [lapannenenunen. Bepmmnbl, rpanu, pedpa
napauienenunesna. CpoicTBa napauienenunena

[IepnienaukynspHble npsiMble B IpocTpaHCTBE. [lapauienbHble npsMble, NEPIEHINKYJIISPHBIE K
10ckocTy. [Ipu3Hak nepnesaAuKyIsIpHOCTH

VYros Mexay NpsIMOM U IUIOCKOCThIO PaccTossHME OT TOYKM 10 IUIOCKOCTH. llepnenaukyisip u
HakJIOHHBIE. [Ipoek1ys TOYKH Ha MIJIOCKOCTh

I'panycnas mepa yrna

Hunuuap, konyc, map u cgepa. CeueHus koHyca, Luiunapa. Passeptku gpuryp.

Pangnannas Mepa yria, DOBOPOT TOYKH BOKpPYT HadajJa KOOpPJAWHAT, €IWHHUYHAA
TPUTOHOMETPHUUYECKAsT OKPYKHOCTb.

Omnpenenenue cuHyca, KOCUHyca, TAHT€HCa M KOTaHIe€Hca yria. 3Ha4eHUs TPUTOHOMETPHUYECKHUX
¢ynkuuit yrios 30, 45, 60 rpaxycos.

3HaKM CHUHYyca, KOCHMHyCa TaHI€Hca M KOTaHI'€HCa [0 YeTBEpPTSIM B  €IWHUYHOU
TPUTOHOMETPUUYECKON OKpY>KHOCTH. OnpesieneHre 3HaKoB (PyHKLUH.

3aBUCHUMOCTh MEXJAYy CHHYCOM, KOCMHYCOM M TaHI'€HCOM OJIHOIO U TOTO € yIja; CHHYC,
KOCHHYC U TaHT'eHC ab(a 1 MUHYC anbda

OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA M (POpPMyJbl, NPUMEHEHHWE NPU pEIIeHUU
IIPUMEPOB.

®opmynbl IpHUBENEHUS, MpeoOpa3oBaHUE TPUTOHOMETPUUYECKUX BBIPAKEHUH C MHOMOIIbIO
¢opmyn mnpuBeneHus. PemieHue TPUTOHOMETPUUECKUX BBIPAXEHUH C€ MOMOILBIO (hopmyi
pPUBEICHUS

[IpeoOpa3oBaHne NPOCTEHUIIMX TPUTOHOMETPUYECKUX BBIPAKEHUI C TOMOIIbIO H3YyYEHHBIX
hopmyr.

dopmyibl cliokeHHst M ABOIHOro yria. [Ipeobpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH C
npUMEHEHHEM (OPMYIT CII0KEHUS M IBOWHOTO yTIia

®opmyJibl Tpeodpa3zoBaHUs CYMMBbl TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BEICHHUE
[Ipocreiime TpUroHOMETpUUYECKHE ypaBHEHUs U ero pemeHus. [lonstue oOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKLUH

VYpaBHeHUs BHIA sinx=a U ero peuieHus. YacTHele cirydau.

VYpaBHEeHME BUJIa COSX=a U €ro peuieHus. YacTHele ciaydan

YpaBHeHHE BUIA tgXx=a U ero pemeHus. YacTHele cirydan.



Pemienne TpUroHOMETPUUECKUX YPABHEHMH METOJOM DAa3JIOKEHHs Ha MHOXUTENIH, METOAOM
3aMEHBbI IEPEMEHHOM.

Pemenue ypaBHeHMI METOIaMU: 3aMEHBI IEPEMEHHOM, Pa3JI0KEHUSI HA MHOXKUTEIN

[TonsiTe nmpou3BOAHON (QYHKIMH B TOUKE, €€ (PU3NUECKHI CMBICI, ONpeesieHne IPOU3BOIHON
(YHKIIMU B TOUKE.

[IpousBonnas creneHHOM GYHKUUH. BpruncieHne NPOU3BOAHBIX CTENEHHOW —(QYHKIHMH.
HaxoxxaeHne npou3BOIHBIX 3I€MEHTApHBIX (DYHKITHIA

l'eomerpruecknii  cMbIc  TpoW3BOAHOW. PemieHwe 3amady  Ha  BBIUKCIEHUE  YIVIOBOTO
K03(punmenTa KkacaTeabHOM.

VYpaBHeHHe KacaTelbHOM K rpa@uky (yHKUIMH; pemieHHs 3a/ad Ha COCTaBJICHHE ypaBHEHUS
KacaTenbHOH K rpaduky ¢pyHKuuu B Touke. HaxoxxaeHne ypaBHeHuUs KacaTeabHOM

[IpumeHeHne NpoM3BOJHONW K HCCIEIOBaHHIO (YHKIMM HAa MOHOTOHHOCTh — BO3pacTaHHE U
yObIBaHue GyHKINHU Ha mpoMexyTke. Teopema Jlarpamxka.

[IpumeHenne mnpou3BOJHOM K HCCIEIOBaHUIO (YHKIMU Ha SKCTpEeMyMbl, Teopema Depma.
Haxoxnenne HauOOJbIIEr0 W HAaUMEHBLIETO 3HAYCHUH (DYHKIUH, aJrOpUTM HaXOXKICHHS
HauOO0JIbILIEro U HAMMEHbILIEro 3HaYeHUH (PyHKINU.

[Toctpoenue rpadMKoB U UX UCCIIETOBAHHUE C IIOMOIIBIO TPOU3BOIHOM

HaxoxpaeHue craiimoHapHbIX TOUEK, TOUEK SKCTPEMyMa

Haxoxzaenne min/max QyHKimii

[IpumeHeHne npou3BOAHON K MOCTPOEHUIO rpapuKoB 3neMeHTapHbIX ¢yHKuui. [loctpoenue
rpa¢ukoB.  IlocTpoenue rpadukoB ¢ momoIbo Mpou3BoaAHoN. MccnenoBanue rpadukos
[Tonsatue mepBooOpa3HON (PYHKIIMHU, ONpEAesiCHHe MepBooOpazHor (GyHKIHMH, TEpBOOOpa3Has
crerneHHON GyHKunu. Haxoxnenue nepBooOpa3HbIX C MOMOIIBIO ONPEAETICHUS U Ta0InI
[IpaBuna HaxoxaeHue uaTerpaia. OnpeneneHHoro UHTerpaina.  Boruncienue
HEOIIPEAEIEHHOT0 NHTErpaa. Brruncnenue onpeneaeHHoro nHTerpaa

Pemenue npocreiiimux 3agad nmo komOuHaropuke. Pemenue 3aad ¢ moMoIplo NepecTaHOBOK,
pa3sMELIEHN U COYETaHU N

OcCHOBBI ~ TeOpHH  BEpOSTHOCTH. BepositTHOCTh  coObiTHA.  KomOuHamum  cOOBITHIA,
NPOTUBONOI0KHBIE COObITHSA. CI0XKEHUS M YMHOKEHUS BEPOSITHOCTEH.

DneMeHTbl MaTeMaTU4ecKoi craTucTuku. CocTaBiieHue TaOuIl pacipeesieHus

[IpaBuibHBIE MHOTOIDAHHUKHU: TOHATHE MPABUIBHOIO MHOTOTPaHHMKA, IIPaBWIbHAsA NpHU3Ma U
NpaBWIbHAS THpPaMHJA, MPABUIbHAS TPEYrojbHas MUpaMUAa M TMPAaBHIBHBINA TETpas’ap, Kyo.
[IpencraBneHre 0 MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Ap, AOAEKa’aAp U ukoca’nap. CeueHus
npu3Mbl U upaMuibl. CHMMETpHsI B IPOCTpaHCTBE. BoluncieHue 351eMeHTOB MHOTOTPaHHUKOB.

CnHcoK OCHOBHBIX NEYATHEIX M3AaHUH U JOMOJHHUTEIbHLIX HCTOYHHKOB
AJIs IOATOTOBKH K NMPOMEKYTOYHOM aTTecTAlMH

OcHOBHBIE IeYATHbIE U3IAHUS

1. Anrebpa u Hauvana aHanuza. 10-11 kmaccel: yueOHUK a7 00111e00pa30BaT. OpraHu3aIHii:
0a30BbIi ¥ yriyOnenHsii yposau / [ILA. Amumos, FO.M. Konsrun, M.B. Tkauépa u
ap.]. - Uzn. 12-e. - M.: Ilpoceemenue, 2024. - 463 c.: un.

2. Teomerpus. 10-11 xmaccel: y4eOHHMK aisi 00mIeoOpa3oBaT. YUpEeKICHHUN: 0a30BBIM H
yrny6i. yposuu / [JI.C. Aranacs, B.®. Byrysos, C.B. Kagomues u ap.]. - Usn. 11-e. -
M.: [Ipoceemienue, 2023. - 287c¢.: un. — (MI'Y — mkoue).

3. bammakos MU. Maremaruka: ydeOHHMK [UIsl CTYIEHTOB YUPEKICHHH cped. mpod.
obpaszoBanust/ M.M. bammakos. - 5-¢ u3a. crep. - M.: MU3narenbckuii 1oM «AKageMus,
2025.-288 c.

OcHoBHbBIE 3JIEKTPOHHBIE U3IAHUS
1. P3aeBa M. JI. Marematuka. Penienre TeKCTOBBIX 3a1a4 : YueOHoe rmocooue mis CI10



N3narensctBo "Jlanp" (CIIO)
2. PzaeBa M. JI. AnreGpa. [Ipodunbublit ypoBens. [Ipaktukym. Hacts 2: YyeOHoe nocobue
st CITO MspatensctBo "Jlans" (CI1O)

JlonoTHUTEIbHbIE HCTOYHUKH

1. bammvakos, M. WM. Maremaruka: anreOpa W Havajla MaTEMaTHYECKOrO aHAIMN3a,
reometpus: 3anayauk / M. U. bammakos. — M. : Akanemust, 2017. — 416 c.

2. bammvakoB, M. WM. Maremaruka: anredpa ¥ Havajlla MaTEMaTHYECKOrO aHaIM3a,
reometpus : yueOnuk / M. U. bammmakos. — M. : Akanemus, 2017. — 256 c.

3. Anrebpa u Hauvana anamuza. 10-11 kmaccel : 3amaunuk A. I'. Mopakosuu, JI. O.
Henumiesa [u ap.]. — M. : Muemo3suna, 2006. — 315 c.

4. SAwmenko, . B. EI'D: 3300 3agau ¢ orBeTamu 1o Matematuke. [IpoguiabHbIil ypoBeHb :

3anauynuk / M. B. Smenko, I1. U. 3axapos, . P. Beicoukuii. — M. : Dx3ameHn, 2017. — 575 c.



