INocynapcerBennoe 6ioxKkeTHOe 00meodpasoBateibHoe yupexaene Camapckoii obacTu cpeausis 00meodpa3oBaTebHAsN HIKOA

noc. Hpocne’r Mylmunna.nbuoro paﬁoua Boukcknii Camapcxon obacTu
: tom, 1. TTnocrer, via. Camapekan, 1.4

P b b cadd T Y pesaceniss hitpd/prosvetschool.minobr63d.ru/, agpec 31eKTpOHHOII OYTHI: prosvet_sch_vig@samara.edu.ru
KonrakTHas nndopmanus: reaedonsi: 9982-345, 9982-339

PACCMOTPEHO YTBEPKAEHO

lMognuncano ; - G
na sacesannu LLIMO UNdPOBON Tpukas Neit% ¢4 or 77 .08.2020r.
[Tporokon Ne_/ / or /ﬁ .08. 2020r == noAnuncobio: I[npex*rob 'bOY COLL noc. Tpoceer
Pykoeoaurens ILIMO é&« / O.A.Domenko / WHosemuesa TA. ' ~ /T.A. UHosemuesa /

PABOYAS ITIPOTPAMMA

o MaremMaTuke (yriayoJaéHHbI YPOBEHb)
s 10-11 kaaccos

oroc coo

CocraBurenb: XycanHona A.l'.
YUUTE]Ib MAaTEMATUKU

noc. IIpocser
2020




AHHOTaNMA K padoueil mporpamMme 1o yuyeo0Homy npeamery «MaremaTuka»
s 10-11 kiaaccoB (Yriay0Ja€éHHbBIH YPOBEHb)

JIOKYMeHTbI, HA OCHOBEe KOTOPBIX COCTABJIEHA
paGouasi nporpaMmma

AHHOTanUsA

1.ITpukaz Munobpuayku Poccuu ot 17 05 2012
r. Ne 413 (pen. Ot 29.06.2017) «O6 yTBep)aecHUU
denepanbHOro rocyAapCTBEHHOTO
00pa30BaTEeNbHOrO CTaHAApTa CPENHEro OOIIero
o0pa3oBaHUsI».

2. Ilpumepnas OcHOBHas 00pa3oBaTelIbHAS
nporpamMma  cpeiHero  oOmiero  oOpa3oBaHUS.
Opnobpena pemieHueM @DenepanbHOro  y4yeOHO-
METOAUYECKOr0  OOBEAWHEHUS MO0  o0leMy
obpazoBanuto (mpotokoi ot 28. 06.2016 r. Ne 2/16-
3).

3. OcHoBHasi oOpa3oBarenbHas mporpaMmma
cpeadero obmero oopazoanus ['bOY COIII noc.
IIpocBer M.p. Bomxckuit Camapckoidt 001acTH.
Y1Bepxaena gupekropom ['BOY COII mnoc.
[Tpocset (mpuka3 Nel192/1-ox ot 27.08.2019).

4. Maremaruka: anredpa u Hayaiza
MaTEeMaTUYECKOro aHajau3a, reoMerpus. Aiaredpa u
Hayaja MaTeMarudeckoro ananuza. 10 knacc
(6a30BbIl U yrayOJEHHBIM YPOBHU): METOIMUECKOE
nocobue st yaurens / A. I'. Mopakosuu, I1. B.
CeMeHOB. —

4-e uzz., nepepad™* — M.: Muemo3suna, 2018. —
262 c.

5. Marematuka: anredbpa 1 HayaJia

MaTEMaTUYECKOT0 aHajan3a, reoMeTpus. Airedpa u

Pabouas nporpamma no npeamery «MartemaTuka» ajsi yriyOJIeHHOTO YPOBHS
npenogaBanust B 10-11 kmaccax cocTaBieHa B COOTBETCTBUU C TPEOOBAHUSAMHU
OI'oC COO kK cTpyKType U pe3yiabTaraM OCBOEHUS  OCHOBHBIX
o0pa3oBaTeNbHBIX MPOrPaMM CpEIHEro O00Iero oOpa3oBaHUS W OCBOCHUS
npelMeTa Ha BBICOKOM YPOBHE JIJIsi CEPbE3HOTO M3YUYECHHUSI MATEMATUKHU B BY3€ U
oOpeTeHus] MPaKTHYECKNX YMCHHUA M HABBIKOB MaTEMAaTHYECKOTO XapakTepa,
HEOOXOIUMBIX JIUIS YCIIEITHON MPO(heCCHOHAIBHON MeATeIIbHOCTH, 00eCIIeUeHHUS
BO3MOXKHOCTH YCHEIIHOTO MPOAOKEHUSI 00pa3oBaHUs IO CHEIUATBLHOCTSM,
CBS3aHHBIM C TIPHUKJIAJAHBIM HCIOJb30BAaHUEM MaTEeMaTUKH, a Takke TI0
CHEIUATBHOCTAM, CBS3aHHBIM C OCYIIIECTBIICHHEM HAy4YHOU u
HCCIIEIOBATEIBCKOM NESTEHLHOCTH B 00JIACTH MAaTEMAaTUKU U CMEXHBIX HayK.

st peasn3anuu 00pa3oBaTe/bHON NpPorpamMmmel Bbiopan YMK:
1.Marematuka: aire0pa U Hayajia MaTEMaTUYE€CKOTO aHaliu3a, TeOMETPHUs.
Aure6pa u Hayayla MaTeMaTH4ecKoro aHanausa. 10 kimacc. Y4eOHuK JIs
o0111e00pa3oBaTeNbHBIX OpraHu3alnii (0a30BbIi U yriayOaEéHHBINH YpoBHHU). B 2 4.
Y.1 /Mopakosuu A.I'., Ceménos I1.B. — M.: Muaemo3una, 2019.

2. Maremaruka: aireOpa W Hadajlla MaTeMaTUYECKOro aHalan3a, Te€OMETpHsl.
Aunrebpa v Hauajna mMaremarudeckoro aHanusza. 10 kmacc. 3amauyHuK s
o01reo0pa3oBaTeNbHBIX OpraHu3anuii (0a30BbI U yrayOaEHHBIN YPOBHN).
B 2 4. YU.2 / MopakoBuu A.I'., Ceménos I1.B. — M.: Muemo3una, 2019.

3. Maremaruka: anreOpa W Hayajda MaTeMaTHUYECKOrO aHAlM3a, T€OMETPUS.
AnreOpa u Havajna MareMaruyeckoro ananuza. 11 kmacc. YyeOHUK st
o0ureo0pa3zoBaTeNbHbIX OpraHu3anuid (0a30BbIid U yriayOJE€HHBIN YPOBHH).
B 2 4. Y.1 /Mopakosud A.I'., Ceménon I1.B. — M.: Muemo3suna, 2019.

4, Marematuka: anrebpa ¥ Hayajga MaTeMaTHUYECKOro aHalii3a, T€OMETPHUS.
AnrebOpa m Hayajga MaTeMaTHdeckoro aHanmsa. 11 kimacc. 3amauyHuk s




Hayaja MaTeMaTH4ecKkoro aHanusa. 11 kmacc
(6a30BbIl U yryOJEHHBIM YPOBHU): METOIMUECKOE
nocobue st yuurens / A. I'. Mopakosuu, I1. B.
CemeHOB. —

4-e uzn., nepepad. — M.: Muemo3suna, 2018. —
226 c.

6. 'eomerpusi. COOpHUK paboOUUX IPOrPAMM.
10—11 xmaccel. ba3oBbiii 1 yriay0i. ypoBHH: yueo.
nocobue a1 yuuTenei odmeoopa3onar.
opranu3zammii / cocT. T. A. BypmuctpoBa. — M.:
[Tpocsemenne, 2018.

o011eo0pazoBaTenbHBIX OpraHu3anuii (0a30BbIld M yrIyOJIEHHBIN YPOBHH).
B 2 4. 4.2 / MopakoBuu A.I'., Ceménos I1.B. — M.: Muemo3una, 2019.

. I'eomerpus. 10-11 xmaccel.: y4e0.ns oOmieoOpa3oBaT. OpTraHHU3AIUN:

06a3oBbIil 1 yriyoneHnnbid ypoBeHb / JI.C. Atanacsan, B.®. byrysos, C.b.
Kanomues u ap. — M.: [Ipocsemenue, 2018.




Mecto npeamera B yueOHoM miiane 'bOY COII noc. IIpocser

Cornmacio  yueOHomMy tuiany I'BOY COIII moc. IlpocBer Ha u3ydeHHE

mateMatuku B 10 m 11 kmacce orBoguTtcs 6 4 B Helent0, Bcero 68 Henenn, 408 u.

Yposenv 0b6yuenus — yrmyOnEHHBIN.

Anre0Opa u Hadana ['eomerpus MaremaTuka

MaTEMATHYCCKOI'O aHaJIn3a

10 xmacc 136 68 204
11 ximacc 136 68 204
Bcero 272 136 408

Leau peaau3zanuu nporpaMmbl yriayOJaEHHOTO Kypca U3yUYeHUsS MATEMATHUKU B YCIOBUSX

peanuzanuu @I'OC COO:

— CTaHOBJEHUE W paA3BUTHE JIMYHOCTH OOYYaIOLIErocsi B €€ CaMOOBITHOCTH M
YHUKaJIbHOCTH, OCO3HAaHHE COOCTBEHHON HWHAMBUAYAJIBHOCTH, MOSBIEHUE >KM3HEHHBIX
IUTAHOB, TOTOBHOCTB K CAMOONPE/EIEHUIO;

— JIOCTH)KEHHME BBITYCKHMKAMU IUIAHUPYEMBIX pE3YyJbTaTOB: KOMIIETEHUUA U
KOMIIETEHTHOCTEH, ONpEeNeNsIeMbIX JIMYHOCTHBIMU, CEMEHHBIMU, OOIIECTBEHHBIMU,
rOCyJapCTBEHHBIMU IOTPEOHOCTSIMU M BO3MOXKHOCTSIMH ~ OOYYaIOLErocsi CTaplLIero
IIKOJIbHOT'O BO3PAcTa, UHAUBUAYAIBHONW 0Opa30BaTENbHON TPACKTOPUEH €ro pa3BUTHUS U
COCTOSIHUEM 3/10POBbBSI.

JloCcTH>KEeHNE TOCTABIEHHBIX LieJed Ipu pa3padOTKe U peanu3alnu
00pa3oBaTeabHOI OpraHu3aluen MporpaMmsl yriryoJIEHHOIO Kypca U3yUeHUs

MaTEeMaTUKH MPETyCMaTPUBAET PEIICHUE CIEAYIONIMX OCHOBHBIX 3a/a4:
- (dopMUpOBaHUE POCCUIUCKON IPaKIAHCKON MIEHTUYHOCTH 00YYaIOIUXCS;

— COXpaHEHHME M Pa3BUTHE KYJIbTYPHOTO pa3HOOOpa3usi U S3BIKOBOTO HACJIEIUS
MHOTOHAllMOHANBHOrO Hapoaa Poccuiickorn denepannu, peanusanys MpaBa Ha U3YyUYCHUE
POHOTO S3bIKA, OBJIAJICHUE JYXOBHBIMH LIEHHOCTSIMU U KYJIbTYPOU MHOIOHAIIMOHATBHOTO

Hapoja Poccuu;



— o0ecrnedyeHre paBHbIX BO3MOXXHOCTEH MOIYYeHHUS KaYeCTBEHHOI'O CPEAHEro OOIIero
o0Opa3zoBaHus;

— o0ecnedyeHrne JOCTHKEHHsSI OOy4yaloUMMHCS O00pa30BaTelIbHBIX pE3YyJIbTaTOB B
COOTBETCTBUM C TpeOOBaHUSIMH, YCTaHOBIEHHbIMU DenepalibHbIM TOCYAapCTBEHHBIM
o0pasoBaTebHBIM CTAHJIAPTOM cpeaHero ooiero oopazoBanus (nanee — PI'OC COO);

— obecrnieyeHne peanu3anuy OecIulaTHOro 00pa3oBaHUs Ha YPOBHE CPEIHEro oOIIEero
o0Opa3oBaHusl B 00beMe OCHOBHOI 00pa30BaTENbHOW MPOrpaMMbl, MpeaycMaTpUBaIOIIEH
U3Yy4eHHE O00s3aTEIbHBIX YYEOHBIX MPEIMETOB, BXOASAMIMX B Y4YEOHbIH TUIaH (y4yeOHBIX
OPEeIMETOB 1O BBIOOPY W3 O00s3aTENbHBIX MPEAMETHBIX 00JacTel, TOMOTHHUTEIHHBIX
y4€OHBIX MPEIMETOB, KYpCOB IO BbIOOPY M OOLIMX JUIsl BKJIIOYEHHUS BO BCE Y4YEOHbIE
IUIaHbl Y4€OHBIX NPEIMETOB, B TOM 4YHCJIE€ Ha YIJIYOJEHHOM YpPOBHE), a TakKke
BHEYPOUHYIO JESTEIbHOCTD;

— YCTaHOBJICHHE TpPeOOBaHUN K BOCIUTAHUIO U COLHAIM3ALMUA OOYyYaroUIMXcs, UX
caMOMICHTU(PUKALIUU TTOCPEACTBOM JIMYHOCTHO M OOIIECTBEHHO 3HAYMMOM JeSTEIHHOCTH,
COLIMAJILBHOTO M TpaXIaHCKOTO CTaHOBJICHHS, OCO3HAaHHOrO BbIOOpa Tmpodeccuu,
NOHMMaHWe 3HaYeHUs MPOodEeCCUOHATBHONU EATENBHOCTH U1 YeJloBeKa W oOIIecTBa, B
TOM YHCJIE 4Yepe3 pealn3aluio 00pa3oBaTENbHBIX MPOrPaMM, BXOIANINX B OCHOBHYIO
00pa3zoBaTeIbHYIO POrPaAMMY;

— o0ecreueHne TPEEMCTBEHHOCTH  OCHOBHBIX  00pa3oBaTEeNbHBIX  IpPOrpaMm
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeIHero oOIero, mnpodecCHoOHaIbHOTO
oOpa3oBaHus,

— pa3BUTHUE rOCYAapCTBEHHO-00IECTBEHHOTO YIIPABIEHUS B 00pa30BaHUH;

— (opmMupoBaHHE OCHOB OIEHKH PE3YyJbTAaTOB OCBOCHHS OOY4YalOIIMMHCS OCHOBHOMU
o0pa3oBaTelbHON  MpPOrpaMMbl,  JIEATEIBHOCTH  IEJaroruyeckux  pabOTHUKOB,
OpTaHM3AINHA, OCYIIECTBISIONIUX 00pa30BaTENbHYIO JAESITENbHOCTD;,

— CO3/MaHME YCIOBUW IS Ppa3BUTHA M CcaMOpeanu3aluyd OOyJaroImuxcs, s
dbopmupoBaHus 370pOBOro, OE30MACHOTO0 M HSKOJIOTMYECKH IierecooOpa3sHoro obpasa

YKU3HHU 00yYaroluXcsl.



. ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O IIPEJIMETA MATEMATHUKA

B 10-11 KJIACCAX (HA YIJIYBJIEHHOM YPOBHE)

JIMYHOCTHBIE U MeTanpeAMeTHbIE pe3yJbTaThl peacraiaenbl B pasgedae 1.2 OOII COO I'bBOY COII noc. ITpocser

HpeIlMeTHLIe PeE3yIabTaThI

Yray0a€éHHbIA YyPOBEHb

«CHCTEeMHO-TeopeTHYECKHUE Pe3yIbTAThD)

Pa3nen |. BoinyckHMK HAYy4YUTCS |l. BbIMyCKHUK MOJIy4YUT BO3MOKHOCTH
HAYYHUThCHA
Henn JI1s ycTIenrHoro mpoIomKeHUs 00pa30BaHus s obecneuenusi 603MONCHOCU
OCBOEHHSA YCNewHo20 NPoOOaNCEeHUsL 00PA308AHUS NO
IO CIEIMAIBHOCTSM, CBA3aHHBIM C ITPUKJIAIHBIM UCTIOJIb30BAHUEM
npeaMeTa CNeyuUanIbHOCMAIM, C8IA3AHHbIM C
MaTEeMaTHKH .
ocywecmeneHuem Hay4Hou u
uccne008amenbCkoll 0essmeibHoCmu 8
001aCMU MAMEMAMUKU U CMENCHBIX HAYK
TpedoBanus Kk pe3yjbTaTam
Inemenmot — (CB00OOAHO ONEpUpPOBATH MOHITUSMU: KOHEUHOE MHOXECTBO, —  Jlocmuoicenue pezyniomamos pazoena l;

MHOIICECmE U
mamemamuu
ecKoil
JI02UKU

Y Pa3HOCTh MHOXKECTB, YHCJIOBBIE MHOYKECTBA HA KOOPAUHATHOMN
IPSIMOM, OTPE30K, UHTEPBAJL, IOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH, rpaduueckoe MpeicTaBIeHne MHOXKECTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

— 3aJaBaTh MHOYKECTBA MEPEYUCICHUEM U XaPAKTEPUCTUUECKUM
CBOMCTBOM;

— ONEpUPOBATH MOHATUSIMU: YTBEPKJICHUE, OTPULIAHUE

OCHOBHBIMU BUOAMU ONpedeleHUl,
OCHOBHBIMU BUOAMU MEOPEM;

— NOHUMAMb CYMb KOCBEHHO20
00Ka3amenbcmeda,

— Onepuposamv NOHAMUAMU CHEMHO20 U
Hecyemno20 MHOMNCEeCmed,




YTBCPIKACHUA, HCTHUHHBIC 1 JIOKHBIC YITBCPIKACHHA, IIPUYHHA, — NnpumeHAms Memoo MamemamuyecKou

KOHTPIpPUMED;

— IMPOBCPATH IMPHUHAIJICKHOCTD 3JICMCHTA MHOJKCCTBY,

U 00KaA3amenbCms U npu peueHuu 3a0ay.
B noeceonesnou sxcusHu u npu uzyueHuu

— HaXOJUTb MepeceueHre U 00bETUHEHNE MHOXKECTB, B TOM UHUCIIE
NPEICTaBICHHBIX I'paUYeCcKy Ha YMCIOBOM MPSAMOIl 1 Ha
KOOPJAMHATHOM IIOCKOCTH;

— TPOBOJAMTH JI0KA3aTENIbHbIE PACCYXKIEHUS ISl 0OOCHOBAHMUS
VCTUHHOCTH YTBEPKICHUM.

B nosceonesnoii orcuznu u npu usyueHuu opyux npeomemos:

— HCIIOJIb30BATh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOW MPSIMOU U
Ha KOOPJIMHATHOM TIOCKOCTH JIJI ONMCAHUS PeabHbBIX MPOIECCOB
U SIBJICHUI;

— MPOBOAUTH JOKA3aTEIbHBIE PACCYKJICHUS B CUTYalIHSIX
MOBCEAHEBHOM KU3HU, NPU PELICHUH 33]1a4 U3 APYTUX MPEIMETOB

opy2ux npeomemoas:

UCNONIBL3068AMb MEOPEMUKO-
MHOJHCECMBEHHBIU AZbIK U A3bIK TOSUKU
O0J151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U
A6NeHUll, NPU peueHuu 3a0ay 0pyux
Y4eOHbIX npeomemos

Yucna u
BLIPAIICEHUS

— CB000OIHO ONEpUPOBATH MOHATHIMU: HATYPAITBbHOE YUCIIO,
MHOYKECTBO HaTypalbHbIX YUCEI, LIEJ0€ YUCIO0, MHOKECTBO
LENbIX YACET, OOBIKHOBEHHAs P00k, JECATUUHAS 1pOOb,
CMEIIAHHOE YUCIIO0, PALMOHAJIBHOE YHCII0, MHOXKECTBO
palMOHANIBHBIX YKCEN, UPPAMOHAIBHOE YUCIIO, KOPEHb CTEEHH
n, IEWCTBUTEIBHOE YHCII0, MHOYKECTBO JIECTBUTENBHBIX YHCET,
reoMeTpUYecKas MHTEPIIPETALNs HaTypalbHbIX, LENbIX,
palMOHAIIbHBIX, IEUCTBUTEIBHBIX YUCEN;

— TMOHMMATbH U OOBSCHATH PA3HUILY MEKTY MO3ULIUOHHOMN U
HENO3MLMOHHOM cUCTeMaMU 3alliCH YUCEll,;

— TMEpPEeBOAUTH YHCIIA U3 OAHOW CUCTEMBI 3aIUCH (CUCTEMBI
CUHCJICHUS) B IPYTYIO;

— JI0Ka3bIBaTh U UCIIOJIb30BaTh NIPU3HAKHU JAETUMOCTH CYMMBI U
IPOW3BEACHUS NPU BBIIIOJTHEHUHU BBIUUCICHUHN U PEIIEHNN 3a/1a4;

— BBINOJIHATH OKPYIJIEHHE PAlMOHAIBHBIX U UPPAMOHAIBHBIX

Jlocmuoicenue pezyromamos pazoena l;
Cc80000HO ONEPUPOBAMb YUCTOBLIMU
MHOACECMBAMU NPU PEULeHUU 3A0aY,
NOHUMAMb NPUYUHBL U OCHOBHbBLE UOeU
PACUUPEHUST HUCTOBIX MHONCECME;
eraoemsb OCHOBHIMU NOHAMUAMU
meopuu 0eauMoCmu npu peuleHun
CMAaHOapmMHbIX 3404y

umMemsv 6a308vble NPeOCMAasIeHUs O
MHOICECmEe KOMNIEKCHbIX YUCE]L,
C80O0OHO BbINONIHANMb MOACOECMBEHHbLE
npeodpa308anUsi MpPUSOHOMEeMPUYECKUX,
J02APUPMUYECKUX, CTMENEHHBIX




YHCe ¢ 3aJJaHHOM TOYHOCTBIO;

— CpaBHUBATh JACHCTBUTEIBbHBIC YHCIIA PA3HBIMH CIIOCOOAMH;

— YHNOPSAI0YMBATH YKCIIA, 3alTUCAHHbBIC B BUJIE OOBIKHOBEHHOMN U
JNECATUYHON JpoOH, Yncia, 3aMCaHHbIe C UCITOIH30BAHUEM
apu(METHIECKOTr0 KBaJIPaTHOI'O KOPHsI, KOPHEH CTEreHH OO0JbIIe
2;

— naxoauth HOJl m HOK pa3npiMu cioco6aMu U UCTIONBE30BaTh MX
IIPU PEILICHUU 33]1a4;

— BBINOJIHATH BEIYUCIICHUS U MPE0OPa30BaHUs BEIPAXKEHUH,
coaepKalux JeUCTBUTEIbHBIC YUCIIA, B TOM YUCJIE KOPHU
HAaTypPAIbHBIX CTEIICHEW;

— BBIIOJIHATH CTAHJAPTHBIC TOXKISCTBEHHBIE ITPe0oOpa3oBaHUS
TPUTOHOMETPHUECKHUX, JIOTAPU(PMHUICCKUX, CTCTICHHBIX,
UPPALMOHAIBHBIX BHIPAXKEHUM.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

— BBIIOJHATEL U OOBSICHITH CpaBHCHHC PC3YJIbTATOB BBIUMCIICHUI
IIPpU PCIICHUHU IMPAKTHYCCKHUX 3a/1a4, B TOM YHCJIC HpI/I6J'II/DKeHHBIX
BLIHHCHGHHﬁ, HCITIOJIb3Ys PA3HBIC CITOCOOBI CpaBHGHHﬁ;

— 3allMCbIBaTh, CPABHUBATD, OKPYIJIATH YHCJIOBBLIC JaHHLIC
PCaJIbHBIX BCIIMYUH C UCITOJIB30BAHUCM PA3HBIX CUCTCM
HN3MCPCHUA,

— COCTaBJIATH U OLICHHUBATb Pa3HbBIMU CII0CO0AaMHU YHCJIOBBIC

BBIPQ)XEHUS [IPU PELICHNUHN NTPAKTUYECKUX 3a7ad U 3a]1a4 U3
JOpYruX y4eOHBIX MPEIMETOB

BbIPANCEHUT,

enadems hopmynou bunoma Horomona;
NPUMEHAMb NPU peuleHuu 3a0a4
meopemy 0 JTUHEUHOM NPeoCmasieHuu
HOJ;

NpUMEHAMb NPU peuleHuu 3a0a4
Kumaiickyro meopemy 06 ocmamrax;
npumMeHsms npu pewteruu 3aoaq Manyio
meopemy Depma;

YMembyb 8bINOIHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU CUCmeMe CUUCTIeHUsL,
NpUMEHAMb NPU peuleHuu 3a0a4
MeopemuKo-4uciogsle QYHKYUU: YUcio u
cymma oenumerneil, hyukyuro Jinepa,
NPUMEHAMb NPU peuleHUU 3a0a4 YenHvle
opoou,

NPUMEHAMb NPU peuleHuu 3a0a4
MHO20UIeHbL ¢ OeliCM8UMeNbHbIMU U
yenvimu ko3 puyuenmamu,

671a0enb NOHAMUAMU NPUBOOUMDLIL U
HenpusooUMbIll MHO20YJIEH U NPUMEHSMb
UX npu pewleHuu 3a0a4;

NpUMEHAMb NPU peuleHuu 3a0a4
OcHognyro meopemy anzebpol,
NPUMEHAMb NPU peueHuu 3a0a4
npocmeuiuiue QYHKYuu KOMNIEKCHOU




nepemMeHHOU KaK 2eomMempuyecKue
npeobpazoeanus

Ypagnenusa u
HepaeeHcmea

CB00OHO OMepUpOBaTh MOHITUAMU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIEC YPABHEHUS U HEPABEHCTBA, YPABHEHHUE,
SIBJISIFOILIEECS CIIEACTBUEM JIPYTrOro YpaBHEHUS, YPABHEHNS,
PaBHOCUJIbHBIE HA MHOXECTBE, pABHOCHIIbHBIE TPEOOPA30BAHUS
YPaBHEHHI;

pemaTh pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B
TOM YHCJI€ HEKOTOpbIE ypaBHEHUS 3-ii U 4-11 cTeneHel, 1poOHo-
palrOHAJIbHBIE U UPPALMOHAIBHBIE;

OBJIA/IETh OCHOBHBIMU THUIIAMU I1OKA3aTEIbHBIX,
Jorapu(pMUYECKUX, UPPALMOHATIBHBIX, CTENIEHHBIX YPAaBHEHUH U
HEPABEHCTB M CTaHIAPTHBIMU METOJIAMH UX PELICHUN U
IIPUMEHATH UX IPU PELICHUU 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelleHnio ypaBHEHUH;

IIPUMEHATH TeOpeMy Buera 11s pemeHns HEKOTOPhIX YPaBHEHUI
CTEIICHU BBIIIE BTOPOU;

IIOHMMAaTh CMBICII TEOPEM O PABHOCUJIBHBIX U HEPABHOCWIIBHBIX
npeo0pa3oBaHUsAX YPABHEHHUI U YMETh UX JI0Ka3bIBaTh;

BJIaJICTh METOJJAMH PEILLIECHNs YPABHEHNI, HEPABEHCTB U UX
CUCTEM, YMETh BBIOUPATh METOJ] PEILICHUS U 0OOCHOBBIBATH CBOI
BBIOOD;

UCIIOJIB30BaTh METOJ, HUHTEPBAJIOB JJIs PEILICHUSA HEPABEHCTB, B
TOM 4HKCIIe APOOHO-PALIMOHATIBHBIX U BKIIOYAIOUIUX B ce0s
VPpalOHAIbHBIE BBIPAKECHMUS;

pelaTth alnredpanyeckue ypaBHEHHsI U HEPAaBEHCTBA U X CUCTEMBI
C mapameTpaMu anredpandyeckuM U rpapuueckuM METOIaMHu;
BJIAJICTh PAa3HBIMU METOAAMU JOKA3aTENbCTBA HEPABEHCTB;
pelIaTh YpaBHEHUS B LIEIBIX YUCIIAX;

n300pakaTh MHOYKECTBA HA TNIOCKOCTH, 33]JaBAEMblI€

Jlocmuosicenue pezynrbmamos paszoena l;

Cc80000HO onpedesimb Mun U 8bloUPams
Memoo peuleHusi NOKA3amenbHbIX U
Jlo2apugmuyeckux ypasHeHu u
HepaseHcme, UppayuoHaLIbHbIX
VpaeHeHUli U HepaseHCcma,
MPUSOHOMEMPUYECKUX YDABHEHUU U
HEepaseHcme, ux cucmem,

€80000HO peuiamsb cucmembl TUHEHbIX
VpaBHeHUl,

peuianms 0CHOGHble MUNbl YPAGHEHUN U
HEepaseHcme ¢ napamempamul,
NpUMeHAMb Npu peueHuu 3a0ay
Hepasencmea Kowu — Bynaxoeckoeo,
bepnynnu,

umMems npedCcmasiieHue 0 HepaseHCcmaax
MedHcoy cpeOHUMU CHeneHHbIMU




YPaBHCHUAMHU, HCPABCHCTBAMH U UX CUCTCMAMU,

— cBOOOJIHO UCIOJI30BATh TOXKIECTBEHHbIE IPEOOPa30BaHUS IIPU
pELICHUU YPaBHEHUN U CUCTEM YPABHEHUU

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

— COCTAaBJIATh U pelIaTh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI IIPH
pELIeHUH 3a/1a4 JPYruX Y4eOHbIX MPEIMETOB;

— BBIIOJHATH OLEHKY NPaBIONOA00uUS Pe3yIbTaTOB, OTYy4aeMbIX
IIPU PELICHUU PA3JIUYHBIX YPAaBHEHUMN, HEPABEHCTB U UX CUCTEM
IIPY PELIEHUH 33124 IPYTuX YUYEOHBIX IPEIMETOB;

— COCTAaBJIATH U pelIaTh YPABHEHMS U HEPABEHCTBA C ITapaMeTpaMu
IIPU pELICHUH 3324 IPYTUX YYEOHBIX IPEIMETOB;

— COCTAaBJISITh YPABHEHHE, HEPABEHCTBO W UX CUCTEMY,
OIMCBIBAIOIINE PEAIBHYIO CUTYALUIO WIM IPUKIAIHYIO 3a4a4y,
MHTEPIIPETUPOBATH IOJyYEHHBIE PE3YJIBTATHI,

— MCHOJIb30BAaTh MPOIPAMMHBIE CPEACTBA IPU PELIEHUN OTACIBHBIX
KJIACCOB YPAaBHEHU! U HEPABEHCTB

Dyukyuu

— Brnagers moHATHAME: 3aBUCUMOCTD BETUYMH, (QYHKIUS, apTYMEHT
¥ 3HaueHHEe (QYHKIMH, 00JIACTh ONpPEACTICHHIS U MHOXKECTBO
3HaYeHUH QYHKIMH, TpadUK 3aBUCUMOCTH, TpapuK (yHKINH,
HYJIU (PYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM MTPOMEXKYTKE, YObIBAHUE HAa YUCIOBOM MPOMEKYTKE,
HanOoJbllIee ¥ HaUMEHbLIee 3HaueHrne (YHKIIUN Ha YHCIOBOM
NPOMEXYTKE, IepuoandecKas GyHKIWs, IEpUo/, YeTHAS U
HedeTHast GyHKIIUH; YMETh IPUMEHSTh 3TU TOHSATHUS TPU PELICHUU
3ajay;

— BIAJETh MOHITHEM CTENeHHast PYHKIIHSI; CTPOUTH €€ TpaduK u

— Jlocmuoicenue pezynomamos pazoena I;

— 81a0emsb NOHAMUEM ACUMNMOMbL U
YyMemb e20 NPUMEHAMb NPU peuleHUU
3a0a4;

—  NPUMEHAMb MemoObl peuleHus
npocmeuuiux ouppepeHyuaibHbvix
VPasHeHUli Nepeoco U 8Mopo20 NOPSAOKO8




YMETh MPUMEHSITh CBOMCTBA CTENIEHHOW (PYHKITUU TIPH PEIICHUU
3ajay;

— BJIQJIETh MOHATUSAMU MTOKa3aTeNbHAsl (YHKIUS, SKCIIOHEHTA;
CTPOUTH UX rpadyKu U YMETh MPUMEHSATH CBONCTBA
NOKa3aTeabHON (YHKUIHU [IPU PELIEHUH 3a]1ay;

— BJIQJIETh NMOHATUEM JIorapuPmMuueckas (pyHKIMS; CTPOUTH €€
rpaduk ¥ yMeTh MPUMEHATh CBOMCTBA JIOrapu(pMUuecKoit
(GyHKUMY TIPU PELICHUU 3a/1ay;

— BJIQJICTh MOHATUSMU TPUTOHOMETPUUECKHE (PYHKITUHU; CTPOUTD UX
rpaduku ¥ yMeTh MPUMEHSITH CBOMCTBA TPUTOHOMETPUUECKUX
(yHKUUI TPU pELIEHUU 3a/1a4;

— BJIJIETh MOHATUEM OOpaTHasi QYHKIHS; TIPUMEHSThH 3TO MOHATHE
IIpU pEelIeHUH 3a/1aY;

— MPUMEHATH PU PELICHUH 331a4 CBOMCTBA (DYHKIIUII: YETHOCTD,
MEPUOANYHOCTh, OTPAHUYEHHOCTB;

— MPUMEHATH NPU PELICHUH 3aa4 peoOpa3zoBaHus rpadukoB
byHKLMIT;

— BJAJETh MOHATHUSIMHU YUCIOBAs MOCIEA0BATEIbHOCTb,
apumeTndecKas u reOMEeTprUYecKast Mporpeccusi;

— MPUMEHSTH NPU PEHICHUHU 3a]]a4 CBOMCTBA U MPU3HAKU
apuMETHIECKON U TEOMETPUIECKOM MTPOTPECCHIA.

B nosceonesnotl scuznu u npu uzyuenuu opyeux yueOHvlx
npeomemos.

— OIpenensaTh no rpadukaM U UCTIOIb30BATh JIJIsl PEIICHUs
MPUKJIaAHBIX 3a/1a4 CBOMCTBA PeaIbHBIX MPOIIECCOB U
3aBHCUMOCTEH (HanOOIbIINE M HAUMEHBIIINE 3HAYCHHS,




OPOMEXYTKH BO3pacTaHus U yObIBaHUS (PYHKIIMH, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA, aCUMITTOTHI, TOUKHU NIepernda, nepuoi u T.11.);
MHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
IIPAKTUYECKON CUTYAIUU;.

OIpENENATh N0 IpaduKaM MPOCTEHIINE XapaKTEPUCTUKHU
NEPUOJUYECKUX MPOLECCOB B OMOJIOIMH, SKOHOMUKE, MY3bIKE,
paanoCBsA3H U Ap. (aMIIUTyaa, MEPUO  T.11.)

Inemenmot
Mamemamuy
eCcK020
ananusa

Bnaners nonsitueM 0eCKOHEYHO YObIBaOIIasi FTEOMETPUYECKasT
MIPOrPECCUS U YMETh IPUMEHATH €r0 MPU PEIICHUH 3a/1a4;
NPUMEHSATH JUIS PEIICHUS 3a71a4 TCOPHUIO MPEICIIOB;

BJIAJETh ITOHITHIMHU OECKOHEYHO OOIbIINE U OECKOHEUHO MaJIbIe
YHUCJIOBBIC TIOCIIEIOBATEIBHOCTH M YMETh CPAaBHUBATh O€CKOHEUHO
OoJbIIME U OECKOHEYHO Majble IOCJIEN0BATEILbHOCTH;

BIIAJICTh TIOHATUSIMU: TIPOU3BOIHAS (PYHKITUU B TOUKE,
IPOU3BOIHAS P YHKITUY;

BBIYHCIIATH MPOW3BOAHBIC AJICMEHTAPHBIX (QYHKIIUN U UX
KOMOUHAIIHI;

HCCIe0BaTh (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI;
CTPOUTH TpapuKU U MPUMEHSTH K PEIICHHIO 3a/1a4, B TOM YHCIIE C
napaMeTpom;

BJIQJICTh IMOHATHEM KacaTenbHas K rpaduky GyHKIIUN U YMETh
MPUMEHSTH €ro P PEIISHUH 3a]1a4;

BJIAJICTh TIOHATHSIMH TIEpBOOOpa3Hast (QYHKIIHS, ONpeIeTICHHbBIN
HHTErpa,

puUMeHsITh Teopemy HrroTona—JleliOHuIa 1 ee cieacTBus s
penieHus 3aay.

Llocmuoicenue pezyromamos pazoena I;
Cc680000HO 81a0emb CMAHOAPMHBIM
annapamom Mamemamu4ecko2o aHaiu3a
OJ151 8bIYUCTIEHUS NPOUIBOOHBIX PYHKYUU
0O0HOLL NePeMeHHOLL;

C80000HO NPUMEHAMb Annapam
Mamemamuyecko20 aHanu3a ois
ucciedosanust pyHKyuil u NOCMpoeHus
epaghukos, 6 mom 4ucie uccieo08aHus
HA 8LINYKIOCb,

onepuposams NOHAMuUEM NepeoooPa3HOU
@dyHKYUuU 0N peureHus 3a0auy;
081a0emb 0CHOBHbIMU C8EOeHUAMU 00
unmezpane Hetomona—Jleiibnuya u e2o
npoCMeuuux NPUMeHeHUsX,
onepuposams 8 CMaHOApMHbIX
CUMYayusax npouU3800HbIMU BbICULUX
NopA0KO8;

yMemyb npUMeHamMb NPU peueHuu 3a0a4
CBOUICMBA HENPEPbLIBHBIX DYHKYULL
YMemyb NpUMeHAmMb NPU peuleHuu 3a0a4
meopemvl Betiepwumpacca,

YMembyb 8bINOIHAMb NPUOIUICEHHbLE




B nosceonesnoul sxcuznu u npu usyuyeHuu opyux y4eoHvix

npeomemos:

penIaTh NpUKIAIHbIE 3a]a9u U3 OMOJIOTHH, (PU3UKU, XUMUH,
SKOHOMUKHU U IPYTUX NPEAMETOB, CBSI3aHHBIE C UCCIIEAOBAHUEM
XapaKTEPUCTHK MPOLIECCOB;

VHTEPNPETUPOBATH NOJIYUYCHHBIE PE3YIIbTATHI

8LIYUCTICHUS (MEmMOObl peLuleHUs
VPasHeHUll, bIYUCTIeHUsT ONPeOesIeHHO20
unmezpana);

yMemb NPUMEHMb NPULONCEHUE
NPOU3800HOU U ONPEOETIEHHO20
unmezpana K peulenuio 3a0ay
ecmecmeo3HaHUsL,

eadems NOHAMUAMU MOPAs]
NPOU3BOOHASL, BLINYKIOCHb cpaAdUKa
dyuKkyuu u ymems ucciedo8amas
@YHKYUIO HA 8LINYKIOCTD

Cmamucmuk
a u meopus
eeposimHocm
e, 102uKa u
Komounamop
uKa

OneprpoBaTh OCHOBHBIMH ONKCATEIbHBIMU XapaKTEPUCTUKAMHU
YUCJIOBOT0 HA0Opa, MOHITUEM FeHepalbHasl COBOKYITHOCTh U
BBIOOPKOM U3 HEE;

OMEPUPOBATH MOHATUAMU: YACTOTA U BEPOSITHOCTH COOBITHSI,
CyMMa U ITPOU3BEICHUE BEPOSITHOCTEM, BBIYUCIIATH BEPOATHOCTH
COOBITHI Ha OCHOBE MOJICUETa YHCIIa UCXOJI0B;

BJIaJIETh OCHOBHBIMU MOHATUSIMU KOMOUHATOPUKU U YMETh UX
MIPUMEHSATH IIPU PELICHUU 33/1a4;

UMEThH TPE/ICTaBIIEHHE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;
HMMETh MPEICTABICHUE O TUCKPETHBIX U HEMPEPBIBHBIX CIIYYaWHBIX
BEJIMYMHAX U PACIIPENCIIEHUAX, O HE3aBUCUMOCTH CIyYalHbIX
BEJINYWH;

HMMETh MPEICTABICHUE O MATEMAaTUYECKOM OXKHUJIAHUU U
JIACTIEPCUU CITyYaWHBIX BEIUYMH,

MMETh MPEJICTABIEHUE O COBMECTHBIX PACIIPEIEICHHIX
CJIy4alHbIX BEJINYUH;

MOHUMATh CYTh 3aKOHA OOJBIINX YHUCEN U BLIODOPOUYHOTO METO/AA
U3MEPEHUS BEPOATHOCTEM;

HHocmuoswcenue pezyromamog paszoena |,
umems npedcmaeienue 0 YeHmpaibHOU
npeoenvHolU meopeme;

umems npedcmasiieHue o0 8blIOOPOUHOM
KO3 puyuenme Koppensiyuu u iuHetHou
pezcpeccuul;

umems npedcmasienue o
Cmamucmuyeckux 2unome3ax u
nposepKe CMmamucmuiecKol 2unome3sbui,
0 cmamucmuke Kpumepusl u ee yposHe
3HaUUMOCmu,

umems npedcmasienue o cesa3u
IMARUPULECKUX U MeopemuiecKux
pacnpeoeneHull;

umMems npedcmasienue 0 KOOUpo8aHuu,
0BOUUHOLL 3aNUCU, OBOUUHOM Oepese;
811a0emsb OCHOBHLIMU NOHAMUAMU




— HMETh NPEACTaBICHUE O HOPMAIIBHOM pacipeaeieHuu U
nprUMepax HOpMaabHO PACTIPEIEIEHHBIX CIy4YallHbIX BEIUYUH;
— HMETb NPEJCTABIECHUE O KOPPEIISALINH CIIyYailHbIX BETUYHH.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

— BBIYUCIIATH WIH OIEHUBATH BEPOSTHOCTH COOBITHIA B peabHOM
JKU3HHU;

— BBIOMPATH METOJBI MOAXOAIIETO IIPEACTABICHUS U 00pabOTKH
JTAHHBIX

meopuu epaghos (epag, sepuuna, peopo,
cmenenb 8epulutbl, Nymsv 8 epage) u
YMemyb NPUMEHAMb UX NPU peueHuu
3a0au;

uMemv npedcmasieHue 0 0epesvbsix u
YMemsb npUMeHAmMb NPU peuleHuu 3a0a4;
eadems NOHAMUEM CEAZHOCMb U YMemb
NPUMEHAMb KOMNOHEHMbL C8A3HOCMU
npu peutenuu 3a0a4;

YyMemb 0Cywecmeaisims nymu no peopam,
00x00b1 pebep u eepuiun epaga;

umMemsv npedcmasierue 00 3epPosoM U
2aMUILIMOHOBOM NYMU, UMEMb
npeocmaeienue o mpyoHoCmu 3a0ayu
HAX0JICOCHUSL 2AMUTLINOHOBA NYMU,

gnadems NOHAMUAMU KOHEYHblE U
CcUemHbvle MHONCECEA U YMemb Ux
NPUMEHSAMb NPU peueHuu 3a0ay,
yMemyb RPUMEHAMb Memo0
mMamemamuyeckol UHOYKYUU,

ymems npumeHsmos npunyun [upuxie
npu pewieHuy 3a0a4

Texcmoenie
3a0auu

— Pemare pasHbie 321241 TOBBIICHHON TPYAHOCTH;

— aHAJTM3UPOBATh YCIOBHUE 3a/1a4H, BEIOUPATh ONTHMAJIBHBIN METO/T
peleHHs 3a/1a41, pacCCMAaTPUBAasl pa3IMyHbIE METO/IbI;

— CTPOUTH MOZICTb PEIICHUS 3aa4H, IPOBOIUTH JIOKA3aTEIIbHbIC
paccyXIeHHs IPH PEIICHUH 33]1a4H;

— pemaTh 3a7a4d, Tpebyromue nepedopa BapuaHTOB, IPOBEPKH

Locmuowcenue pezynomamog pazoena |




YCIIOBHIA, BHIOOpA ONTUMAIILHOTO PE3YibTaTa;

— aHaANU3HUPOBATh U UHTEPHPETUPOBATH MTOIIYUYECHHBIE PELICHUS B
KOHTEKCTE YCJIOBUS 3a/1aul, BLIOUPATH PELICHUs, HE
IPOTUBOPEYAINE KOHTEKCTY;

— TMEpeBOAUTH NPU PEIICHUH 3aa4l HHPOPMALIUIO U3 OJTHON
(hOpMBI 3aMKCH B IPYTyIO, UCTIONB3YsI MPU HEOOXOIUMOCTH
CXEMbl, TaOJIUIIbI, TpadUKH, TUarPAMMBI.

B noeceownesnou sxcusnu u npu uzyuenuu opyaux npeomemos:

— pemaTh NPAKTHYECKHUE 3a1a4M U 3aJa4U U3 APYTUX MPEIMETOB

T'eomempusn

— Bnaners reoMeTpuyeCKUMHU MOHATUSIMU MPU PEIICHUH 3a7a4 U
IPOBEICHUH MAaTEMATHYECKUX PACCYKICHUN;

— CaMOCTOSITENIbHO (pOPMYJIUPOBATH ONPEAETIEHUS T€OMETPUYECKUX
¢buryp, BbIIBUTaTh TUNIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX
reoMeTpuyecKux GUryp u 000CHOBBIBATh WM ONPOBEPrarh UX,
000011aTh WM KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX KJlaccax
¢Guryp, mpoBOAUTH B HECIOKHBIX CIydasx Kiaccuukauio Guryp
10 Pa3JINYHBIM OCHOBAHUSM;

— HCCIEoBaTh YEPTEKH, BKIIOUask KOMOMHAIMU (DUTYp, U3BIIEKATh,
UHTEPIPETUPOBATH U IPEOOPA3OBHIBATH HHPOPMAIIHIO,
NPEICTaBICHHYIO Ha YepTEkKax;

— pemarh 3aJja4l FTeOMETPUUYECKOr0 COAEPKaHUs, B TOM YHCIIE B
CUTYalMSIX, KOI/1a AJITOPUTM PELIEHHS HE CIEAYET SIBHO U3
YCIIOBUS, BBIIIOJIHATH HEOOXOUMBIE JUIsl PEILICHUS 3a]]aul
JOTIOJTHUTENIbHBIE TOCTPOEHUS, UCCIIEI0BATh BO3MOKHOCTh
NPUMEHEHUS TeOpeM U (pOpMyJI IS peLIeHUs 3a1a4;

— yMeTh (OpMYIUPOBATh U 10KA3bIBATh T€OMETPUUECKUE
YTBEPKJICHHUS;

— BJIQJICTh NTOHATUSIMU CTEPEOMETPUN: NIPU3MA, NTapajuIeIenuIes,

Hmemwv npedcmasnenue 06
aAKCUOMAMU4ecKkom memooe;

eadems NOHAMUEM 2eoMempuiecKue
Mecma moyeK 8 NPOCMpancmee U ymems
NPUMEHAMb UX Ol peuleHus 3a0ad;
yMemyb npumMeHamy 0Jisi peuletust 3a0ay
CB0UICMBA NIIOCKUX U O8YSPAHHBIX Y2l08,
MpexepaHHo2o yaia, meopembl
KOCUHYCO8 U CUHYCO8 OJisl MPEeXeSPAHHO20
yena;

grnadems NOHAMuUEM NePREeHOUKYIAPHOE
ceueHue npusmMsl U ymems NPUMeHIMb
€20 npu pewieHuu 3a0ad,

uMemv npeocmaegieHue o
080UCMBEHHOCIU NPABUTHHBIX
MHO202PAHHUKO8,

e1adems NOHAMUAMU YEHMPATIbHOE U
napanieibHoe NPoeKmuposanue u
NPUMEHAMb UX NPU ROCMPOCHUU CeHeHUll




nupamMuia, TETpadap;
MMETh MPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUH U CIIEICTBHUIX
U3 HUX ¥ YMETh IPUMEHSTh UX MPH PEIICHUM 3a]1a4;

YMETh CTPOUTH CEUSHHSI MHOTOTPAHHUKOB C UCTIOIH30BAHUEM
Pa3IIMYHBIX METO/IOB, B TOM YHUCIIE M METOJIa CIICIOB;

UMETh NPEACTABICHHE O CKPEIIUBAIOIIMXCS MPSIMBIX B
HPOCTPAHCTBE M YMETh HAXOAUTh YrOJ U PACCTOSTHUE MEKITY
HUMU,

NPUMEHSTH TEOPEMBI O TTAPAILICILHOCTH MPSIMBIX U TUIOCKOCTEH B
POCTPAHCTBE NPYU PEIICHUU 3a7ay;

YMETh MIPUMEHSTH TapauIebHOE IPOCKTUPOBAHUE IS
nu3o00paxenus puryp;

YMETh IPUMEHSTH MEPIIEHANKYISIPHOCTH TPSMOU U THIOCKOCTH
NIPY PEIICHUY 3a/1a4;

BJIAJICTh MOHATHUSMHU OPTOTOHAJILHOE IPOSKTHUPOBAHHUE,
HAKJIOHHBIC M UX TPOCKIINH, YMETh IPUMEHSITh TEOPEMY O TpeX
NEPIICHINKYJISIPax MPHU PEIICHUY 3a/1a4;

BJIAJICTh MOHATUSMU PACCTOSTHUE MEX Y (purypamu B
POCTPAHCTBE, OOLIUI MEPIEHANKYJIISP JBYX CKPEIINBAIOLINXCS
NPSIMBIX ¥ YMETh IPUMEHSTH UX TP PEIICHUH 3a]1a4;

BJIAJICTh MIOHATHUEM YT'OJI MEXKIY MPSIMOM U TUIOCKOCTHIO U YMETh
IPUMEHSTH €r0 MPH PEIICHUH 3a/1aY;

BJIJICTh MOHATUSAMU JIBYTPAHHBIA YTOJI, YTOJI MEXKIY
TUIOCKOCTSIMH, TIEPIICHANKYIISIPHBIC TUIOCKOCTH U YMETh
NPUMEHSTH UX MIPH PEIICHUH 33]1a4;

BJIAJICTh MOHATUSMU TPU3Ma, NMapaAJUICICIUIIE U IPUMEHSI T
CBOMCTBA MapaJuIeienuIle/ia IPY PEIICHUH 3a1ay;

BJIAJICTh TIOHSTHEM MIPSIMOYTOJIbHBIN TTapasuielIeuIe U
NPUMEHSTH €ro TPU PEIICHUY 3a/1a4;

BJIAJICTh MMOHATUSIMU IUPAMHJIA, BUIBI TUPAMUJI, DIIEMEHTHI

MHO202PAHHUKOB MEMOOOM NPOEKYULL
uUMemv npeodcmasierue 0 pa3eepmke
MHO202PAHHUKA U Kpamuatiuem nymu Ha
NOBEPXHOCTU MHOC02PAHHUKA,

uMemv npeocmagierue 0 KOHU4eCKUx
ceueHusx;

uMemyv npeocmasgierue 0 Kacarouuxcs
chepax u kombuHayuu men 8pawjeHus u
YMemyb NPUMEHAMb UX NPU peueHuu
3a0au;

NpUMEHAMb NPU peuleHuu 3a0a4
Gopmyny paccmoanus om mouxku 0o
NIIOCKOCIU;

811ademsv pasHbIMU CHOCOOAMU 3A0AHUSL
NPAMOUL YPAGHEHUAMU U YMEMb
NPUMEHAMb NPU peueHuU 3a0ad;
NpUMEHAMb NPU peuleHuu 3a0a4 u
00Ka3amenbcmee meopem 6eKmopHblil
Memoo U Memoo KOOpOUHAm,

umemsv npedocmasienue 00 aKkcuomax
00vema, npumMeHsIms Gopmynvt 00vemos
NPAMOY20/IbHO20 napaienenuneod,
npUMbL U NUPAMUObL, Mempar0pa npu
peueruu 3a0ad,

NpUMEHAMb Meopembvl 00 OMHOULEHUSIX
00beM06 Npu peueruu 3a0ad;
NPUMEHAMb UHMESPATL OISl BLIYUCIEHUS]
06veM08 U nogepxHocmel mei
8palyeHUsl, BbIYUCTEHUS NIOUAOU
cghepuueckoco nosica u oovema




IPABWIBHOW MUPAMUBl U YMETh IPUMEHSATH UX MPU PELLICHUH
3ajaad;

— MMETh NPEJCTABIEHUE O TEOpeME Diepa, MPABUIbHBIX
MHOI'OI'paHHHKAX;

— BJIQJIETh MTOHATUEM IUIOLIAAU IIOBEPXHOCTEW MHOIOTPAaHHUKOB U
YMETh IPUMEHSATH €r0 IPU PEIICHUH 3a1a4;

— BIAQJETh MOHATUSIMHU TeJa BpalleHUs (LWIHHIP, KOHYC, 1ap U
cdepa), UX CEUEHHSI U YMETh IPUMEHSTh UX MPU PEIICHUH 3a/1a4;

— BJAJETh MOHATHUAMU KACATEIBbHBIE MPSIMBIE U TUIOCKOCTH U YMETH
IPUMEHATH U3 IIPU PELIECHUH 33]1a4;

— HMeETh NPEACTaBICHUS O BIMCAHHBIX U ONMHMCAHHBIX cpepax u
YMETh IPUMEHSTH UX MPU PELICHNN 3a/1a4;

— BIAJAETh NOHATUSIMH 00beM, 00BEMBI MHOTOTPAaHHUKOB, TEJ
BpAIICHUs U MPUMEHSTh UX MPU PELIECHUH 33]1ay;

— MMETh NPEJCTABIECHUE O PAa3BEPTKE MWIMHAPA U KOHYCA, TUIOMAIN
IIOBEPXHOCTH LIWIMHJpPA U KOHYCa, YMETh IIPUMEHSTh UX IIPU
pelIeHnN 3a/1ay;

— HMETh IPECTaBICHUE O IIoaau chepsl U yMETh MPUMEHSATH €ro
IIPY pELICHUH 3a/1a4;

— yMETh pelaTh 3a/1a4d Ha KOMOMHAIIMM MHOTOI'PaHHUKOB U TEJl
BpAIlCHMS;

— HUMETh NPEACTABIIEHUE O T0I00UU B IPOCTPAHCTBE U YMETh
peliaTh 3a7a4d Ha OTHOLIEHHWE 00BEMOB U TUIOLIAACH
MOBEPXHOCTEH MOTOOHBIX UTYP.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

— COCTaBJISITh C UCIIOJI30BAHUEM CBONCTB I€OMETPUIECKUX DUTYP
MaTeMaTU4YECKUE MOAEIH JJIsl PELICHUS 3aa4 IIPAKTUYECKOIO
XapakTepa M 3a7a4 U3 CMEXKHBIX JUCLUIUINH, UCCIIEN0BATh
IIOJIyYEHHBIE MOJIEIIM U UHTEPIIPETUPOBATH PE3YJIbTAT

Wapoeo2o cos,
uUMemv npeodcmaegieHue 0 08UNCEHUSX 8
npocmpancmee: napaielbHoM
nepenoce, CUMMemMpUuy OMHOCUMETbHO
NIOCKOCMU, YeHMPALIbHOU CUMMEMPUU,
no8opome OMHOCUMENLHO NPAMOL,
BUHMOBOU CUMMEMPUU, YMEMb
NPUMEHAMb UX NPU peuleHUuU 3a0al;
umMemyv npedcmasgierue o niowaou
OPMO2OHANILHOU NPOEKYUU,

uMemyv npedcmasgierue 0 mpexepaHHom
U MHO202PAHHOM Yelie U NPUMEHSIMb
CBOUCMBA NIIOCKUX Y2Tl08 MHO202PAHHO20
yena npu peweHuu 3a0a4,

uMemv nPeoCcmasieHus o
npeoobpazosanuu no00oOUs, 2oMomemuuy u
yMemb NPUMEHAMb UX NPU peuleHUU
3a0auy;

yMembyb peuams 3a0ayu Ha NA0CKOCMU
Memooamu cmepeomempuu,

yMemyb npumMeHams hopmyivl 00bemo8
npu peutenuu 3a0ay




Bexkmopuot u
Koopounamul
6
npocmpancm
e

Bianers NOHATUSAMU BEKTOPBI U UX KOOPJAWNHATBHIL;

YMETh BBIIIOJHATH ONEPALIMU HAJl BEKTOPAMMU;

VICIIOJIb30BATh CKAJSIPHOE IIPOU3BEIECHUE BEKTOPOB IIPU PELLICHUU
3az1ady;

NPUMEHATh YPaBHEHHUE TUIOCKOCTH, (DOPMYITY pacCTOSTHUS MEXKIY
TOYKaMH, ypaBHEHUE c(hepbl pU PELICHUH 3a/a4;

IIPUMEHATH BEKTOPHI 1 METOJ KOOPAUHAT B IPOCTPAHCTBE MPHU
peLIeHUH 3a1a4

— Jlocmuoicenue pezynomamos pazoena l;

—  Haxooums 0Ovem napaiieienunedd u
mempasopa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX GEPULUH;

— 3a0a8amv NPAMYIO 8 NPOCMPAHCNEE,

—  HAxo0ums paccmosinue om mouku 00
NJIOCKOCMU 8 Cucmeme KOOPOUHAM,

—  HAX00UmMvb paccmosiHue mMexcoy
CKPewuUBarOWUMUCI NPAMBIMU,
3a0aHHBIMU 8 cUCmeMe KOOPOUHAm

Hcmopus HmeTsb pecTaBiIeHue O BKIIAJE BBIAAOMUXCS MATEMAaTUKOB B Hocmuowcenue pesynomamos pasoeina |
Mamemamuk Pa3BUTHC HAYKH,

u IIOHUMATh POJIb MATEMATHUKH B pa3BuTuu Poccun

Memoowt HMcnone30BaTh OCHOBHBIE METO/IBI JI0KA3aTEIbCTBA, IPOBOJUTH — [locmuoicenue pezynomamos pazoena |,
Mamemamux AOKa3aTCILCTBO U BRIIIOIHATE OIIPOBCPIKCHUC, —  NpUMEHAMb MamemMamuiecKue 3HaHus K
u IPUMEHATh OCHOBHBIE METOABI PEIICHU MATEMaTHYECKUX 3a1a4; UCCTeD0BANIUIO OKPYICAIOU)e20 MUPA

Ha OCHOBE MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTEPU30BaTh KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO MUPA U
IIPOU3BEAECHUIN UCKYCCTBA,

IPUMEHATD IIPOCTEUILNE IIPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN MAaTEMATUYECKUX
3ajad4;

I10JIb30BAThCS NPUKIIAJHBIMH ITPOIrPAMMAMHU U IPOrpaMMaMu
CHUMBOJIbHBIX BBIYMCIICHUN JUJIS1 UCCIIEIOBAHNS MATEMATUYECKUX
00BEKTOB

(MoOenuposarue Gusuueckux npoyeccos,
3a0ayu IKOHOMUKLUL)




Il. Conep:xanue Kypca MaTeMaTHKHU
B cootBercTBuu ¢ mpuHsaToi KoHIenmei pa3BUTHsS MaTeMaTHIeCKOro 00pa3oBaHUs B

Poccuiickoit @enepanuu, MaTeMaTH4eCKoe 00pa3oBaHUE PEIIAET, B YaCTHOCTH,
CJIelyIOLMeE KIF0UEBbIC 3a/1a4u:

—  IPEIOCTaBIATh KaXIOMYy O0OydaromeMycsi BO3MOKHOCTb JOCTHXKEHHSI YPOBHS
MaTEMaTUYECKUX 3HAHWH, HEOOXOAUMOro i JajbHEHIIeHd YCNelmHON >KU3HU B
o01IIeCTBEY,

— «obecrieynBaTh HEOOXOJUMOE CTpAaHE YMCIO BBITYCKHUKOB, MaTeMaTH4ecKas
NOJrOTOBKAa KOTOPBIX [JOCTaTOYHA JJIsi MPOAODKEHHS OOpa3oBaHHUA B PA3TMYHBIX
HAIPABJIECHUAX U JJI1 NPAKTUUYECKOU AESITENHOCTH, BKIIOYAs IPENOJABAHNE MAaTEMATUKH,
MaTeMaTU4YEeCKUe UCCleoBaHus, paboTy B chepe HHPOPMALIMOHHBIX TEXHOJIOTUHN U JIP.»;

— «B OCHOBHOM OOIlIEM U CpelHEM 00111eM 00pa30BaHUU HEOOXOJUMO MPEAYCMOTPETh
HOJTrOTOBKY OOYy4arolUIuxcs B COOTBETCTBHM C MX 3alpOCaMU K YPOBHIO NOJITOTOBKU B
chepe MaTeMaTHYECKOr0 00pa30BaHUS.

COOTBETCTBEHHO, BBIJIEISIOTCA TPU HANPABICHUS TPEOOBAaHUM K pe3ybTaTaM
MaTeMaTUYECKOTr0 00pa30BaHNUS:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKoe OOpa3oBaHWE (MaTeMaTHKa JUIs
KU3HU);

2) MareMaTHKa JiJIsl HCIIOJIb30BaHUs B IPO(ECCH;

3) TBOpUecKOoe HampaBlieHHE, HAa KOTOPOE HalelieHbl Te OOydaroluecs, KOTOpbIe
IUTAHUPYIOT 3aHUMAThCS TBOPUECKOM M HCCIIEOBATEIbCKOM paboTol B 00j1acTH
MaTEMATUKH, PU3UKU, SKOHOMUKHU U APYTUX 00JIACTAX.

Ha yriny6nenHom ypoBHe:

— Bpmyckaunk Hayumtess B 10-11-m kmaccax: A yCHEUIHOTO MPOIOJIKCHHS
o0pa3oBaHUsl MO CHEHHAIBHOCTSAM, CBS3aHHBIM C MPUKIAJAHBIM HCIOJIb30BAaHUEM
MaTEMaTHUKH.

— DBrInyckHUK MOJYYUT BO3MOKHOCTHL Hayuyutbess B 10-11-m kmaccax: st
o0ecrnedeHns: BO3MOXHOCTH YCIIELTHOTO MPOJI0JKEHUT 00pa30BaHus MO CIIELUAIbHOCTSIM,
CBSI3aHHBIM C OCYIIECTBJICHUEM HAyYHOM M HCCIIEOBATEIbCKON EATEIbHOCTH B 00JIaCTH

MAaTECMAaTUKU U CMCIKHBIX HAYK.



Yray0aéHHblIi yPOBEHb
AJiredpa M Ha4YaJIa MATEeMATHYeCKOr0 aHAJIN3A.

[ToBTOpenue. Pemenne 3a1a4 ¢ HCNOJIB30BAHUEM CBOMCTB YHCEN U CUCTEM CUUCIICHUS,
JETIMMOCTH, J0JIEN U YaCTeW, MPOLIEHTOB, MOJyJler uncen. Pemenue 3agay ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOT'OYJIEHOB, MPeoOpa3oBaHU
MHOTOWJICHOB U APOOHO-pallMOHANIbHBIX BhIpaXKEHUH. Perienue 3a1ad ¢ UCIoib30BaHUEM
rpaaycHOi Mepsbl yriia. MoayJib 4ncia U €ro CBorMcTBa. Pemenne 3a1aq Ha ABMXKEHUE U
COBMECTHYIO pabOTy, CMECH U CIUIaBbl C TOMOIIBIO JIMHEHHBIX, KBaJIPATHBIX U APOOHO-
palMOHATIBHBIX YPABHEHUN U UX CUCTEM. Pelienune 3a1ad ¢ MOMOIIBI0 YUCITOBBIX
HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, C MPUMEHEHUEM U300paKeHUs
YHUCJIOBBIX MPOMEXKYTKOB. Perienne 3a1a4 ¢ UCMOIb30BaHUEM YUCIOBBIX (DYHKITUN U UX

rpadukoB. Mcmonbp3oBaHue CBOMCTB U Tpa)MKOB JIMHEWHBIX W KBAJPATHYHBIX (PYHKITUH,

00paTHOM MPOMOPIUOHAITBPHOCTU U QYHKIINH Y = Jx. I'paduueckoe pemenne ypaBHeHUN
Y HepaBeHCTB. Vcronp30BaHue onepannii HaJi MHOKECTBAMU U BBICKa3bIBAHUAMM.
Hcnonp30BaHME HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOW IMEPEMEHHOM, YMCIOBBIX
IPOMEKYTKOB, UX 00beIMHEHUI U nepecedeHuil. [[puMeHenne npu pemeHny 3aaad
CBOMCTB apu(pMETUYECKON U T€OMETPUUECKOIN MPOrpeccrur, CyMMUPOBAHMS OECKOHEUHON

CXOSALIEICS TEOMETPUUECKON MPOrPECCHH.

MHoxecTBa (4UCIOBBIE, TEOMETPUUYECKUX (HUTYpP). XapaKTEPUCTHUECKOE CBOMCTRO,
3JIEMEHT MHOKECTBA, IyCTOE, KOHEUHOE, OeCKOHEYHOEe MHOXKECTBO. CrIocOObI 3aaHus
MHOkeCTB [lonMHOXkecTBO. OTHOLIEHUSI MPUHAIEAKHOCTH, BKIFOUCHHUS, PABEHCTBA.
Omnepanuu Hag MHOkecTBaMu. Kpyru Ditnepa. Koneunsie u 0eCKOHEUHBIE, CUETHBIC U

HECUCTHBIC MHOXKCCTBA.

HcTuHHBIC M JTOXKHBIC BBICKA3bIBAHM:, OIICPALNH HAa/l BBICKA3bIBAHUAMMU. Aﬂee6pa
svickaszvléaruil. CBsI3b BRICKA3bIBAHUM C MHOXKECTBAMH. KB&HTOpI)I CyICCTBOBAHUA U

BCEOOIIHOCTH.

3aKoHbBI TOTUKHA. OcHOB8HbIE l02UYecKuUe npaeuia. Pemenue norudyeckux 3agad ¢

HCIIOJIb30BAHHNECM KPYI'OB Bﬁnepa, OCHOBHbIX Jlo2UYeCKUux npasu.



YmozakmtoueHus. OO0CHOBaHUS U JI0KA3aTeNbCTBO B MaTeMaTuke. Teopembl. Buabl
MaTEMATHYECKUX YTBEPKIACHUHN. Buovl doxazamenvcms. Mamemamuyeckas uHOYKyus.
Ymeeporcoenus: oopamnoe 0aHHOMY, NPOMUBONON0NHCHOE, 0OpAMHOE
npoOmMu8ononoxcHomy oannomy. llpusHak u cBOMCTBO, HEOOXOUMBIE U JOCTATOYHbIE

YCJIOBHA.

OcHosHnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. Q-uunsie cucmemol

cuucnenus. Oynkyus Junepa, yucio u cymma oeaumenei HamypaibHo20 YUCd.

Panuannas Mepa yriia, TPUrOHOMETPUYECKAs OKPYKHOCTb. TpUTrOHOMETpUUECKUE
(GyHKIMM yucen U yrioB. @opMyJibl IPUBEAEHNUS, CII0KEHHUS TPUTOHOMETPUUECKHUX
byHKuMA, (HOpMyIIBl TBOMHOTO U MOJIOBUHHOTO aprymMmeHnTa. [IpeobpaszoBanue cymmbl,

PA3HOCTH B IIPOU3BEIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMM, U HA0OOPOT.

Hynu @yHKImu, npomMexyTKu 3HaKOMOCTOSHCTBa, MOHOTOHHOCTh. Haubosnbiiee u

HauMeHblee 3HaueHne Gyukiun. [lepuoanueckue GyHKIUNA 1 HAUMEHBIIUN TEPHO/I.

YeTHble U HeueTHbIE QyHKIMH. PyrKyuu «Opobras uacme uuciay» Y ={X} u «yenas

yacms yucaay Y =[X].

Tpuronomerpruyeckue PyHKIIUN YUCIOBOTO apryMeHTa Yy =CoSX, Yy =sinx, y=tgx,

y = ctg x. CBolicTBa u rpaduKy TPUTOHOMETPUUYECKUX (PYHKIIHIA.

OOparHble TPUrOHOMETpUYECKUE (DYHKIIMH, UX TJIABHbIE 3HAYEHUS1, CBOMCTBA U Ipa(UKH.
Tpuronomerpruyeckue ypaBHeHus1. OJTHOPOJHBIE TPUTOHOMETPUYECKHE YPaBHEHUS.
Pemrenne npocrenmmx TpUroHOMETPUIECKUX HEpaBEeHCTB. [IpocTenimme cuctemsl

TPUTOHOMETPUUECKUX YPABHECHUM.

CreneHb ¢ AEHCTBUTEIBHBIM MTOKa3aTeNEM, CBOMCTBA cTeneHu. [Ipocreitniue
MoKa3aTeIbHbIEe ypaBHEHUs U HepaBeHCTBA. [1oka3arenbHast GyHKIMS U €€ CBOWCTBA U

rpaduk. Yucno ¢ u QyHKIms y=e*.



Jlorapugm, cBoiicTBa norapudma. JlecITUUHBIN U HATYPAIbHBIN JToTapu(M.
[TpeobpazoBanue norapupmMudeckux BolpakeHuil. Jlorapupmudeckrue ypaBHeHUS U

HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U €€ CBOMCTBA U TpaduK.
CrernenHas pyHKITHS U €€ CBOMCTBA U rpaduk. MpparmoHanbHbIe ypaBHCHHS.

[IepBuyHBIE pECTaBICHUS O MHOKECTBE KOMIUIEKCHBIX YUCEIL. /[eticmaus ¢
Komnaekchvimu yucaamu. Komnnekcrno conpsoicennvle yucna. Mooynv u apeymenm yucha.
Tpueonomempuueckasn popma KkomniekcHozo yucia. Pewenue ypagnenuti 8 KOMNIEKCHbIX

qucaax.

Meron unTepBanoB s penieHus: HepaBeHCTB. [IpeobpazoBanus rpa@ukoB (yHKIIHIA:
CABUT, YMHOXKEHHUE HA YUCJIO, OTPAKEHUE OTHOCUTEIHHO KOOPIMHATHBIX OCEH.
['pacduueckre METOBI pEIICHUS] YPABHEHUI 1 HEPABEHCTB. Penienne ypaBHeHUN U

HCPABCHCTB, COACPKAIIUX IICPCMCHHYIO 1101 3HAKOM MOIYJIA.

CucreMbl OKa3aTeNbHBIX, JOrapu(pMUYECKUX U UPPALMOHAIBHBIX YpaBHEHU. CUCTEMBI

MOKa3aTeNbHBIX, JOrapu(MUIECKUX U UPPAITMOHATILHBIX HEPABEHCTB.
Bzaumuo obparnsie Gyukmuu. I'paduku B3auMHO 00paTHBIX (YHKIIUMA.
YpaBHEHU:, CUCTEMBI YPABHEHUN C TTApPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypagnenutl cmenenu gvluie 2 CneyuaibHulx 6UO0S.
Teopema Buema, meopema be3y. IIpusooumvbie u Henpugooumvie muozounervl. OCHOBHA
meopema anzeopul. Cummempuueckue MHo2ouleHbl. Llenouucnennvle u yeio3sHauHvle

MHO20UJIeHbL.

Huoganmoswt ypasnenus. L{ennvie Opobu. Teopema Pepma o cymme K8aodpamos.
Cymmbl u psaodbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudICEHUU OUICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.
MHnooswcecmea na KOOpOUHAMHOU NIOCKOCIU.

Hepasencmeo Kowu—bynarxoeckoeo, nepasencmeo Hemncena, Hepagencmea o CpeoHux.



[Tonsarue npenena Gpynkuuu B Touke. [lonamue npedena ynkyuu 6 6eCKoHeyHoCmu.
Acumnmomul epaghuxa @pynxyuu. Cpasnenue 6ecKOHEUHO MAbIX U OECKOHEUHO DONbULUX.

HenpepreiBHocTs hyukimn. Ceoticmea nenpepuigruvix @yuxkyuil. Teopema Betiepwmpacca.

Huddepenunpyemocts Qynkiuu. [IponsBonnas pynkiuu B Touke. KacarenbHas k
rpadguky ¢pyHkuuu. ['eomerpuueckuii u GU3NUECKU CMBICT IPOU3BOAHOM. [Ipumenenue
npou3eoonoi 6 usuxe. IIponsBonnble dneMeHTapHbIX QyHKIMi. [IpaBuna

nudepeHIpPOBaHHUS.
Bropas npousBogHasi, e reoMeTpUYecKuii U PU3NIECKUI CMBICIL.

Touku skcTpeMyma (MakcumMyma u MuHumyma). MccnenoBanue sineMeHTapHbIX (QYyHKIUH
Ha TOYKHU IKCTpeMyMa, HauOoJIbllle€ U HAUMEHbIIIEE 3HAYCHHUE C TOMOIIbIO TPOU3BOTHOM.
Ilocmpoenue epaguxos ¢hyrkyuti ¢ nomowbio npoussoonsix. lIpumenenue npouzsoo0HoU

npu pewenuu 3a0ad. Haxoocoenue sxcmpemymos yHKYuti HeCKOIbKUX NepeMeHHbIX.

[TepBooOpa3nas. Heonpenenennsiii uurerpai. [lepsooOpa3Hbie 351eMEHTAPHBIX (DYHKIIHIA.
[Tnomans kpuBoauHelHOU Tpaneunu. @opmyna HetotoHa-JIeitonuna. OnpeneneHHbIi
UHTErpal. Buiuucnenue niowaoeti niockux gueyp u 06vemos mesn paweHus ¢ NOMoubIo

unmezpana..
Memoovl peuwienus pyHKYUOHATLHBIX YDABHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpeHue. Pemenue 3a1a4y ¢ UCHOIB30BAHUEM CBOMCTB (PUTYp Ha MIIOCKOCTHU. Perenue
3aJ1ay Ha JI0Ka3aTeNbCTBO U MOCTPOEHNE KOHTpIpUMEPOB. [IpumMenenune npocrenmumx
JIOTUYECKUX MpaBuil. Pemenue 3a1a4y ¢ MCIOJIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILIEHU B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C
YeThIpexXyrojibHuKaMu. Perienne 3a1a4 ¢ UCmoib30BaHueM (PaKTOB, CBSI3aHHBIX C
OKpPYXXHOCTSIMU. Pelienre 3aa4 Ha U3MEPEHUsI Ha INIOCKOCTH, BBIYMCIIEHUS JJIMH U

wiomaaeil. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHam.
Harnsnnas crepeomerpus. [Ipusma, mapamienenunesn, nupaMuaa, TETPAdIP.

OCHOBHBIC TTOHATHUS IcOMCTPHH B ITPOCTPAHCTBC. AKCHOMBI CTCPCOMCTPHHN U CICACTBUA U3

Hux. [lonsmue 06 akcuomamuyecKkom memooe.



Teopema Menenas ons mempasopa. IlocTpoeHue cedeHnii MHOTOTPaHHUKOB METOJIOM
cnenos. LlenTpansHoe npoektupoBanue. [locTtpoeHne ceueHnii MHOrOrpaHHUKOB METOI0M

IIPOEKIIUH.

CkpeluBaronuecs npsMble B IPOCTPAHCTBE. YTOI MEXAY HUMU. Memoobl Haxodcoenus

PACCMOSAHUL MeNCOY CKPEeUWUBAIOWUMUCS NPAMBIMU.

TeopeMsbl 0 mapaIeaIbHOCTH IPSIMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapannensHoe
POEKTUPOBaHUE U U300pakeHue puryp. I eomempuueckue mecma mouex 8

npocmpancmee.

[leprieHIMKYIAPHOCTH NPSIMOM U IIIOCKOCTU. OPTOrOHAIIBHOE NMPOEKTUPOBAHUE.

Haxsionnsie u npoeknuu. Teopema o Tpex NnepneHIuKyiIspax.

Buowr mempasopos. Opmoyenmpuueckuti mempasop, KApKACHbulL mempasop,
pasHocpaunsli mempad’0p. Ilpsamoyeonvrolii mempas’op. Meouarst u 6umeouarsl

mempasopa.
Locmpausanue mempa’opa 0o napannenrenuneod.

Paccrosinusa mexay gurypamu B mpoctpadcTBe. OOIMii nepneHauKyisip 1ByX

CKPCINUBAIOMIUXCS IIPAMBIX.

VYrasl B npocTpancTBe. [lepnenaukynsipHbie IOCKOCTHU. [1101adb opmo20HanbHOt
npoexkyuu. Ilepnenouxynsapuoe ceuenue npusmul. Tpexepannviii u MHO202PAHHBIU Y201
Ceoticmea niocKux y2no8 MHo2o2panuozo yeida. Ceolcmea niocKux u 08yepanHHbuIX Y208

mpexzpanroeo yena. Teopembl KOCUHYCO8 U CUHYCO8 OJisi MPEXSPAHHO20 Y2id.

Bunbl MHOrOrpaHHUKOB. Pazeepmku muozoepannuka. Kpamuaiiwue nymu na

Nno6EPXHOCMU MHOCOCPAHHUKA.

Teopema Ounepa. [IpaBuiibHbIE MHOTOTPAaHHUKU. /[80UICMEEHHOCb NPABUTLHBIX

MHOCOCPAHHUKOS.

[Ipuzma. ITapannenenunesn. CpoiicTea napamienenunena. [IpssmoyronbHelit

mapaICiICIIMIICI. HaxnonHsie IIPU3MBI.



[Tupamuna. Buasl nupamua. DneMeHTsl TpaBuiIbHOW nupaMusl. [Tupamusl ¢

pPaBHOHAKJIOHEHHBIMH peOpaMu U TPaHsIMH, UX OCHOBHBIEC CBOICTBA.
[1omany NoBEpXHOCTEW MHOTOIPAHHUKOB.

Tena BpameHus: TWIUHAP, KOHYC, map U chepa. CedeHns MIWIMHIAPA, KOHyCa U Iapa.

[ITapoBoii cerMeHT, IIapOBOM CIIOM, IAPOBOM CEKTOP (KOHYC).
YcedueHHas mupamMuIa U yCEUCHHBIM KOHYC.
Dnemenmul chepunecxoii ceomempuu. Konuveckue ceuerus.

KacarenbHbie IMPAMBIC U IINIOCKOCTH. Brnucannbie 1 onMCaHHBIE C(l)epI)I. Kaca}ou;uec;z

cghepvl. Kombunayuu men epawjerus.

BexkTops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YUCIIO. YTOJI MEXKIY

BeKTOpaMH. CKaJISIpHOE IIPOU3BENICHHUE.

VYpaBHenue miockoctu. @opMyra pacCTOSHUSA MEXKAY TOUKaMU. Y paBHEHUE CheEphl.
Dopmyna paccmosaHus om moyku 00 niockocmu. Cnocobwvl 3a0anusi NpAmMou

VPABHEHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopéem C NOMOULbIO 6EKMOpos U Mmemooom

Koop()uHam. Onemenmui ceomempuu macc.

[Tonstue o6bema. OObeMBbI MHOTOrpaHHUKOB. OOBEMBI TE BpallleHUus. AKcuomsl obvema.
Bv1600 hopmyn 06vemos npsimoyeonvno2o napanienrenuneoaq, npumMsbl U NUPAMUObL.

Dopmynvl 0na Haxodcoenuss obvema mempasaopa. Teopemvl 06 omHoOwWEHUAX 0OBLEMOS.

Ipunooicenus unmezpana K 8bl4UCIEHUIO 00BEMO8 U NOBEPXHOCM el Mmejl 8DAUEHUSL.
Inowaow cghepuueckozo nosca. Obvem waposoeo cros. Ilpumenenue 06vemos npu

peueruu 3a0au.
[Tnomans cheps.
Paszsepmra yununopa u kouwyca. I1nomans moBEpXHOCTH IIIMHAPA U KOHYCA.

KOM6I/IHaHI/II/I MHOI'OI'PAaHHHUKOB M TCJI BpalllCHUA.



[TogoOue B mpoctpancTBe. OTHOIIEHUE 00BEMOB U TUIOIIAICH MOBEPXHOCTEN MOJOOHBIX

buryp.

ﬂGM.?fC@HM}Z 6 NPpOCMpAaHcmee. napa/we/zzaan? NEePEeHoc, CUuMmMenipusl OnHocumeslbHo NiIOCKOCMU,

UCHMPAIIbHAA CUMMemPUst, nO6OPoOm OMHOCUMENTbHO ﬂpﬂ]VlOI:l

IIpeobpazosanue nodobus, comomemusi. Pewenue 3a0au na niockocmu c

Ucnob3oearuem cmepeomempudecKkux Memooos.

BepOﬂTHOCTb U CTAaTUCTHKA, JIOTUKA, TCOPHUS Fpaq)OB H KOMﬁI/IHaTOpHKa

[ToBTOpenue. Mcnonp3oBanue TabIUI] U JuarpamMm JAjisl IpeCTaBIeHUs JaHHbIX. Pemenue
3aJ1a4 Ha IPUMEHEHNE ONUCATENbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHMUX,
HauOOJBIIEr0 U HAMMEHBIIEr0 3HAUCHUS, pa3Maxa, JUCIIEPCUU U CTAaHAAPTHOIO
OTKJIOHEHHUA. BhluncieHne 4acToT 1 BEpOATHOCTEN COObITHI. Briuncienue BeposiTHOCTEN
B OIIBITaX C paBHOBO3MOKHBIMH dJIEMEHTapHBIMHU UCX0onaMHu. Mcronb3oBanue
KOMOMHATOpUKH. Brruncnenue BeposTHOCTEN He3aBUCUMBIX coObITUH. Mcnonp3oBanue
(bOopMyIIBI CII0KEHUS BEPOSTHOCTEH, Truarpamm Dijiepa, JepeBa BepOITHOCTEH, (HOpMYIIbI

bepnyiu.
Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu 8eposimuocmell.

VY ciioBHas BEpOATHOCTH. [IpaBuino ymHoOXeHus BepossTHOCTEN. DOpMyIia MOaHOU

BeposaTHOoCcTU. Dopmyna balieca.

JIuckpeTHble ciiy4aiiHblE BEIUYUHBI U pacupenesieHus. COBMECTHBIE pACIIPENCIICHUS.
Pacnpenenenre cymMmbl 1 NPOXU3BEICHNS HE3ABUCUMBIX CIIyYalHBIX BEJIMYHH.
MaremaTndeckoe 0OKUJAaHNUE U JUCIIEPCHS] CITyYalHOM BEIMYUHBI. MaTeMaTH4ecKoe

OXKNAAHUC U OUCIICPCUA CYMMBbI CJ'Iy‘-IElfIHbIX BCIWMYHH.

bunapnas ciydaiiHas Benn4yuHa, pacnpenenenue bepuymim. I'eomerpruueckoe
pacmpeneneHre. buHOMUaIbHOE PACIIPENEIIEHUE U €r0 CBOMCTBA. [ unepeeomempuueckoe

pacnpeoesnieHue u e2o ceouUcmada.

HenpepsiBHbIE cityyalinble BenudnuHbl. [110THOCTE BEeposiTHOCTH. DyHKIIMSA

pacnpenaenenusa. PaBHoMepHOe pacnpeieneHue.



Iloxazamenvroe pacnpedenenue, e2o napamempol.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacrnpenenenvne. OyHKIus
Jlannaca. [TapaMeTpbl HOpMaJIbHOTO pacnpenesieHus. [IpuMepsl ciiydaliHbIX BETUYMH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (MOTPEIIHOCTh U3MEPEHUHN, POCT YEIOBEKA).

LlenmpanvHnas npedenvhas meopema.

Hepasencmeso Yebviuesa. Teopema Yebviuesa u meopema bepnynnu. 3axon 6onvuiux
yucen. Bvibopounwiti memoo uzmepernus seposmuocmeil. Ponv 3axkona 6onvuiux uucen 8

HayKe, npupooe u oowecmae.

KoBapuarust 1Byx ciyuyaiiHbix BenuuuH. [loHsTHe 0 KO3 duiieHTe Koppesiiuu.
CoBMecTHBIE HAOIIOIEHUS IBYX CIyYallHBIX BEJIMUUH. Buibopounvlil Kodghpuyuenm

Koppenayuu. Jluneunas pezpeccus.

Cmamucmuueckasa cunomesa. Cmamucmuka Kpumepus u ee ypogeHs 3HAUUMOCU.
IIposepra npocmetiwux cunomes. ImMnupuyeckue pacnpeoenreHust U Ux cessb ¢

meopemudecKumu pacnpe()eﬂeHuﬂMu. Pancosas KoppéeAyuAl.

HocmpoeHue coomeemcmaeuil. Mnvekmuenvie u CIOPpBHEKNIUBHbIE COOMBEMCMEBUAL.

buexyuu. /[uckpemuasa nenpepwvisnocme. Ilpunyun Jupuxne.
Koouposanue. /[eouunas 3anuco.

OcHosHble nousimus meopuu epaghos. /lepeswvs. Jleouunoe oepeso. Ceaznocme.

Komnonenmui ceaznocmu. Illymu na epage. Diinepossi u I amunbmonosvl nymu.

I1l. Temarnueckoe MJIaHMPOBaAHME .

AJaredpa u Ha4YaJIa MaTeMATHYECKOT0 AaHAJIN3A

Ne TemMblI Conep:xaHue MaTepuaJa Koxa-Bo
4acoB
10 kaace
1. [ToBTOpeHune marepuana 7-9 kinaccoB 3
2. JlelicTBUTENIbHBIC YKCIIa 12




3. YucnoBbie GyHKIIUU 10
4, Tpuronomerpruyeckue QyHKIUU 24
5. TpuronoMerpruyeckue ypaBHEHUS 10
6. [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUN 23
7. Komrmnekchble uncia 9
8. [IpousBoaHas 29
9. KoM0OuHaTopuka u BEpOITHOCTh 8
10. [ToBTOpEeHUE 8
Bcero 136
11 knace
1. [ToBTOpenne marepuana 10 kacca 4
2. MHoOrouseHbl 10
3. Crenenn u kopHu. CreneHHble QyHKINAN 24
4, [TokazarenbHas u Jorapudmuueckas GyHKIUNA 31
5. [TepBooOpa3Hast u UHTETpAI 9
6. DNeMEeHThI TEOPUH BEPOIATHOCTEN U MaTEMaTUUYECKON 9
CTaTUCTUKHU
7. VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUN U 33
HEPABEHCTB
8. O06o01aroniee MOBTOPEHUE 16
Bcero 136
Hroro 2172




I'eomeTpusn

Ne Tembl Conep:kanue maTepuaJia KoJu-Bo
4acoB
10 kaace

1 Hexkoropsie cBeneHrs u3 miaHuMETPUn 12

2 Beenenue 3

3 [TapaienbHOCT NPAMBIX U TUIOCKOCTEM. 16

4 [leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEM. 17

3) MHoOrorpaHHUKHN 14

6 3aKI0UnTENIbHOE IOBTOPEHHE Kypca reoMerpuu 10 6

KJ1acca.
Bcero 68
11 kaacc

1 Hunuuap, KOHycC, 1miap. 16

2 OOBEMBI Tel. 17

3 BekTopsl B IpoCTpaHCTBE. 6

4 Merozn KoopIMHAT B TPOCTPAHCTBE. | BUKEHHS. 15

5 3aKIII0UNUTENIbHOE IOBTOPEHUE MPU MOATOTOBKE K 14

UTOTOBOM aTTeCTallMK 110 TEOMETPUH.

Bcero 68

Hroro 136
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