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IHosicHuTeALHAA 3aNIHUCKA

Pabouas nporpamma coctaBjieHa Ha OCHOBE aBTOPCKUX MPOTpamM:

e Aunrebpa u Hauana ananuza, Hukonsckuit C.M. u ap., 6a30BbIi ypoBeHb, (3Bap)/ [Iporpammbr 00-
meoOpaszoBarenbHbIX yupexxaeauil. CocraButens T.A.Bypmucrposa. M.: IIpocsemenue, 2009.

e T'ecomerpus 10-11. JI.C. Aranacsn, B.®.byry3os, C.b.Kagomues u np., 2009r.,11 Bapu-
anT/[Iporpammel 001Ie00pa3oBaTeNbHBIX YUpexkaeHui , 'eomerpust 10-11 kmaccel, COCTaBUTENb
Bypmucrposa T.A.

[Tporpamma paccuntana Ha 380 yacos:

Aunrebpa u Havana ananu3a — 10,11 kmacesr — o 140/1024. u3 pacyera 4/34. B HeAeIio.

I'eomerpus - 10,11 xmaccer — mo 70/684. u3 pacyera 24. B HEACTIO CO2IACHO 200060MY V4EOHOMY NILAHY.

OO0uas xapakTepuCcTHKA Y4eOHOro nmpeamera

[Ipy m3ydyeHuu Kypca MaTeMaTUKM Ha 0a30BOM YPOBHE MPOAOJDKAIOTCA U IOIY4aloT pa3BUTUE CO-
oeporcamenvHuble aunHuu: «Anredpay, «ODyHKIUN», «YpaBHEHUS U HepaBeHCTBay, «I eomeTpusy, «die-
MEHTBI KOMOMHATOPUKH, TCOPHH BEPOSTHOCTEH, CTATUCTUKH U JIOTUKW», BBOIUTCS nuHMA «Havana matema-
TUYECKOTO aHATH3a.

Anzebpa HaueneHa Ha (GOPMHPOBAHNE MATEMATUYECKOIO amapara Julsl peleHus 3aJad U3 MaTeMa-
THUKHU, CMEXHBIX IIPEIMETOB, OKpY>Karollel peaabHOCTH. SI3bIK aireOpsl OJYEPKUBACT 3HAUCHHE MaTeMaTH-
KM KaK fA3bIKa Ul NOCTPOEHUSI MaTEMAaTUYECKUX MOJIENIEH, IPOLECCOB U SIBIEHUM peanbHoro Mupa. OaHoi
U3 OCHOBHBIX 33/1a4 U3yUYEHUs alureOpsl sIBJIAETCS pa3BUTHE AITOPUTMUYECKOTO MBIIICHHSI, HE0O0X 0JUMOTO,
B YaCTHOCTH, JIJISl OCBOCHHS Kypca HH()OPMATHKH; OBJIa/ICHIE HABBIKAMH JEAYKTUBHBIX paccyxaeHuil. [Ipe-
0o0pa3oBaHNe CUMBOJIMYECKHX (DOPM BHOCHUT CBOM crienu(HUUecKuil BKJIaJl B pa3BUTHE BOOOpa)keHUs, CIIO-
coOHOCTEH K MaTeMaTH4YeCKOMY TBOpUYecTBY. Jpyroil BaxHOM 3afauell U3ydeHMsl aareOpbl sIBISIETCS MOITY-
YeHHeE IIKOJIbHUKAMU KOHKPETHBIX 3HaHUH 0 QYHKIMAX KaK BaKHEHIIeH MaTeMaTUYecCKOH MOJEeNU AJIs Ol H-
CaHMUs U HCCIENOBaHUS Pa3HOOOpa3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, IKCIOHEHIIUAb-
HBIX, IEPUOANYECKUX U Jp.), U1 (GOpMUPOBaHUS Yy ydaluxcs MpeICTaBIeHUH O pOJIM MaTeMaTUKH B pa3BU-
THW HABWINA3ALUU U KYJIBTYPBI.

Hauana mamemamuyeckozo ananuza HaleIEeHbl HAa BBIYMCICHUE MTPOU3BOJIHBIX M MEPBOOOPa3HBIX
3JIEMEHTapHBIX PYHKIINH.

T'eomempua — onvH U3 BaXHEWIINX KOMIIOHEHTOB MaTeMaTHYECKOro 0O0pa3oBaHMs, HEOOXOAUMBIHA
JUIsl IPUOOPETEHNS KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE M MPAKTUYECKU 3HAYMMBIX YMEHHH, popmupoBa-
HUS S3bIKA ONMHCAHUS OOBEKTOB OKPY)KAIOLIEr0 MHpA, JJIsi pa3BUTHs MPOCTPAHCTBEHHOI'O BOOOpPaXEHUS U
WHTYHUIUY, MAaTEMAaTUYECKON KYJIbTYPBI, Ul ICTETUYECKOTO BOCIUTAHUA ydamuxcs. M3ydeHnne reomerpun
BHOCHUT BKJIaJ] B pa3BUTHE JOIMYECKOT'O MBIIIICHHS, B (POPMUPOBAHKE TOHATHS JOKA3aTEIbCTBA.

dnemenmol 102uKU, KOMOUHAMOPUKU, CHMAMUCIMUKY U MeOPUU 6ePOAMHOCHIEN CTAHOBATCS 00s1-

3aTebHBIM KOMIIOHEHTOM IIIKOJIBHOTO 00Pa30BaHMs, YCHIIMBAIOUIMM €0 MPUKIIAJHOE U MPaKTHYECKOe 3Ha-
yeHue. DTOT MaTepuan HeoOXOoauM, MpexJie Bcero, A GpopmMupoBaHus (GYHKIMOHAIBLHOW IPaMOTHOCTH —
YMEHUH BOCIPUHUMATDh U aHAIM3UPOBATH UHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHBIX (OpMax, TOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX PEAJbHBIX 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacueTsl. M3ydeHne oCHOB KOMOMHATOPUKHU MO3BOJUT YYaLIEMYCsl OCYLIECTBISATh PACCMOTPEHHUE CIy4aes,
nepebop U MOJICUET YKciia BAPUAHTOB, B TOM YUCIIE B MPOCTEHIIMX MPUKIIATHBIX 3a4a4ax.
[Ipu n3yd4eHun CTaTUCTUKU U TEOPUU BEPOSTHOCTEH 00O0TaIaloTCsl MPECTaBICHUs O COBPEMEHHON KapTHHE
MHUpPa U METOJIaX €ro Ucciae10oBaHusl, GOpMUPYETCS TOHMMaHUE POJIM CTATUCTUKHM KaK HCTOYHUKA COLIMATIBHO
3HaYMMOM MH(OPMAIIMK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHHS.
3amauu Kypca.
B pamkax yka3aHHBIX cOAEpKaTEIbHBIX JIMHUN PELIAIOTCS CIEAYIOLINE 3a0aul.

® CHCTEMAaTH3alMs CBEICHUH O YHCIIaX;

® 13y4YECHUE HOBBIX BUJIOB UUCIIOBBIX BBIPAXKEHUHN U (HOPMYII;



® COBEpIICHCTBOBAaHUE MPAKTHUECKUX HABBIKOB U BBIUYMCIUTEIHHON KYJIbTYpbI, paCIIUPEHUE U COBEP-
HICHCTBOBaHMUE allreOpanveckoro anmnapara, CQOpMUPOBAaHHOTO B OCHOBHOM HIKOJIE, M €r0 IPUMEHe-
HUE K PEUICHUI0 MATEeMAaTUUYECKUX U HEMAaTeMaTUUECKUX 3a/1a4;

® pacIIMpEeHHE W CUCTEMAaTH3aIus OOIIUMX CBEACHHM O (PYHKIUAX, TOMOJHEHUE Kacca U3y4aeMbIX
GYHKIMHA, WIUTFOCTPAIS IMUPOTHI MPUMEHEHUS PYHKITUHN JUIsl OTIMCAHKS ¥ M3yUEHHUS pealbHBIX 3a-
BHCHUMOCTCH;

® U3yYeHHE CBOWCTB NPOCTPAHCTBEHHBIX Tel, (pOpMHpOBaHHE YMEHHS NPUMEHSTH MOTYyUCHHbIE
3HAHUS JUI PEIIeHUs MPAKTUUYECKUX 3ajay;

® Ppa3BHUTHE NPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY/KAKOLIEM MU-
pe,

®  COBEPIICHCTBOBAHUE MHTEIUICKTYAIBHBIX M PEUYCBBIX YMEHHM ITyTeM 00OTaIIEHUSI MAaTEMaTHYECKOTO
sI3BIKA,

o Pa3BUTHA JTOTHYCCKOI'O MBIIIJICHU A
® 3HAKOMCTBO C OCHOBHBIMHU UJACAMH U MCTOAAMU MaTCMAaTHYCCKOI'O aHaJIM3a.

Ienu

® (bOpMI/IpOBaHI/Ie Hpe,[[CTaBJ'IeHI/Iﬁ 0 MAaTEMaTHUKEC KaK YHUBCPCAJIbBHOM S3bIKC HAYKH, CPCACTBEC MOJCIIN-
pOBaHHA SIBJICHUI U IIpoucccCos, 00 nacAX U METoAaxX MaTCMaTHUKU,

* pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAaXECHHS, aJTOPUTMHUECKONW KYJIbTYpHI,
KPUTUYHOCTH MBILUICHUS Ha YpPOBHE, HEOOXOIMMOM J/1Jisi 00Y4€HHUs B BBICLIEH IIKOJIE IO COOTBETCTBYIO-
el CrenuaTbHOCTH, B Oyaymied nmpogeccnoHaIbHON esTeIbHOCTH,

* OBJI3JICHUE MAaTEMaTUYECKMMHU 3HAaHUSIMHU U YMEHHUSIMU, HEOOXOIUMBIMH B ITOBCETHEBHOM JKU3HU, JUI U3Y-
YEHUSI IIKOJIbHBIX €CTECTBEHHOHAYYHbIX JUCIUIUIMH Ha 0a30BOM YPOBHE, IS MOJIy4eHUs 00pa30BaHuUs B
o0nacTsx, He TpeOYIOUIMX YriyOIeHHOW MaTeMaTHYeCKOM MOIrOTOBKH;

* BOCHUTaHHE CPEICTBAMU MAaTEMAaTUKHU KYJIbTYpbl TUYHOCTH: OTHOLLIEHUS! K MaTeMaTHUKe Kak 4acTh 00-
IIEYEJIOBEYECKON KYNIbTYpPbI: 3HAKOMCTBO C MCTOPHEW Pa3BUTUS MAaTEMAaTUKH, JBOJIIOLIMENH MaTeMaruye-
CKUX UJeH, MTOHUMAaHUs 3HAaUMMOCTH MaTeMaTUKH JJIs1 OOIECTBEHHOTO Iporpecca.

Cmpykmypa Kypca

10 kiaace
Anrebpa u Havajga MaTeMaTUYECKOTO aHAIN3a
L] HCﬁCTBHTCHLHBIC quclia

® palMOHAJIbHBIE YPAaBHEHUSI U HEPABEHCTBA

e KOpeHb creneHn N

® CTENeHb MOJIOKUTETHLHOIO YHCIIA

e jrorapuMsl

® [IOKa3aTelIbHBIC U JIoTapU(MHUUECKUE YpaBHEHHS 1 HEPAaBEHCTBA
® CHHYC ¥ KOCHHYC yTJia

® TAHTeHC U KOTAHT€HC yIiia

e  (hOpPMYIIBI CIIOKESHUS

® TPUTOHOMETPHYECKHE (PYHKIIUH YHCIOBOTO apTyMEHTa
® TPUTOHOMETPHUYECKUE YPaBHEHUS U HEPABEHCTBA

® BEPOSTHOCTH COOBITHS

® YacToTa, YCIIOBHAasA BEPOATHOCTDH



I'eometrpus

e Crepeomerpus. BBenenue

e [JapasnenbHOCTH NPAMBIX U INIOCKOCTEN

e [lepneHAMKYIAPHOCTD IPSIMBIX U IIIOCKOCTEU
e  MHororpanHuku

e 3aKIIOYUTEIBLHOE IOBTOPEHUE

11 kaace

Anrebpa 1 Hauasla MaTEMaTHYECKOro aHaJIN3a

o DyHKIMHU U UX TpaduKH

o [lpenen GyHKIMH U HEIPEPHIBHOCTD

e OO0patHble GyHKIIUU

e IlpowusBoaHas

e [IpuMeHeHHE MPOU3BOJHOU

e [lepBooOpa3Has U UHTErpal

e PaBHOCWIBHOCTb YPaBHEHHUH U HEPABEHCTB

e PaBHOCWIBHOCTb YPAaBHEHUH U HEPABEHCTB

e VYpaBHEHUs — CIECACTBUSA

e PaBHOCWIBHOCTb YPaBHEHHUH U HEPABEHCTB CUCTEMAM
e PaBHOCWIBHOCTb YPaBHEHUH Ha MHOKECTBAaX

e PaBHOCWJIBHOCTb HEPAaBEHCTB HA MHOXKECTBAX

e MeToa NpOMEKYTKOB JUIsl YPABHEHHI U HEPABEHCTB
e (Cucrembl ypaBHEHUN C HECKOJIBKUMH HEU3BECTHBIMU
e [loBTOpEHME

I'eomerpus

e BeKTOphI B IPOCTPAHCTBE

e Meroa KOOpAUHAT B IIPOCTPAHCTBE

e Tena Bpamenus [umunap Konyc Ilap

o OO0BEMBI TEN

e 3aKIIOYATEIBHOE IIOBTOPCHHUU

BHecéHHbIe H3MEHEeHM .

B cBsi3u ¢ TeM, 4TO 10 TOAOBOMY KalleHAapHOMY IpaduKy 35 yueOHBIX HeJelNb, a aBTOpPCKast porpamma
10k, paccuntana Ha 34 yyeOHBIX HeJlenH, B padouyro MporpaMMy BHECEHA KOPPEKTUPOBKA!

Ne Knacc Tema/paznen Koi1-Bo ga- Koi-Bo ga-
/1 COB IO aB- COB IO pa-
TOPCKOM 60ueii mpo-

porpaMme rpamMme




1 10 Monutopusr roroBHocTH K EI'D (nuarnocTu- - 4 (1l pa3B
Anrebpau | yeckas paGota B pamkax Crarl'pasa) YETBEPTh)
Havaya aHa-
au3a
2 10 3aKIF0OYUTETHFHOE TTIOBTOPEHUE 6 8
['eomerpus

Oco0eHHOCTH CO/IepPsKAHUS U OPraHU3AIUN Y4eOHOM AeITeJIbHOCTH IIKOJIbHUKOB:

. y4eOHBIN TIPOLIECC OPUEHTHPYETCS Ha (POPMUPOBAHME CUCTEMbI 3HAHWUUA W YMEHHH, HEOOXOIUMBIX
TSl IPUMEHEHHUS B MPAKTHYECKOUN JACSATEIHbHOCTU, U3YUYCHUSI CMEKHBIX AUCIUIUIMH, TIPOJOJDKEHUs 00pa3o-
BaHUs, a TAK)KE PA3BUTHUS YUAIIUXCS

. BHUMaHUE YYUTENSI JODKHO OBITh HANPABJICHO HA (POPMHUPOBAHUE y yUAIIMXCS HEOOXOIUMBIX KOMITE-
TEHIUI, BOCIIUTaHNE OTBETCTBEHHOCTHU 3a Pe3yJbTaThl CBOETO TPYJa, Pa3BUTHE HCCIEIOBATEIbCKIX HABBI-
KOB

o OCOOCHHOCTBIO OpraHMU3alMKM y4eOHOW [eATENbHOCTH YYalluXcs SIBISETCS 4YETKOE MPOCIEeKHUBAaHUE
BHYTpPEHHEH CBSI3U MEX]1y OCHOBHBIMU COJIEP)KATEIbHBIMU JIMHUSMHU.
. MpEenoaBaHue B KJIACCE MPOBOJUTCS B COTPYAHHYECTBE C (DAKyJIHTETOM JOBY30BCKOW MOATOTOBKHU

npu MITYV, ¢ yuetom nx Tpe6OBaHU K MOATOTOBKE YUALUXCS

Oobpa3oBaresibHbIE€ TEXHOJIOTHH:
JMYHOCTHO-OPHEHTHPOBAHHAS

o0y4eHue B COTPYJHUYECTBE, yPOBHEBOH quddepeHranim
KOJUIEKTUBHBIN c110co0 00yueHus1, TPYIIOBbIE TEXHOIOTHH
HUHTErpajibHas TCXHOJIOIUA

TEXHOJIOTHUs 0JI0YHO-MOAYJIFHOTO O0yUSHHUS

IMMPOCKTHAA TEXHOJOI' U

npoOaeMHOe 00yueHue

Pa3HOYPOBHEBOE 00yUeHNUE
UH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
3I0pOBbECOEpETArOIINE TEXHOIOTUU

@opMbl KOHTPOJIS: TeMaTHUYECKUE (TNITAHOBBIE) KOHTPOJIbHBIE PAOOTHI, CTAPTOBOE U UTOTOBOE TECTUPOBA-
HUE 10 TEKCTaM aIMUHUCTPALIUU, MOHUTOPUHT TOTOBHOCTH K EI'D (mnarnoctudeckue paboThl B paMKax
Crarl'pana)

Conep:kanue Kypca (3804)

AJI'EEPA

JHewcTButenbable uncia. Ilonstue aefictBurensHoro yncia. CBONCTBA IEMCTBUTEIBHBIX Yncesl. MHOXKeCcTBa
yucen u onepauuu Hag HUMU. [lepecranoBku. Pazmemenus. Couetanus.
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Panmonansubie BeipakeHusi. @opmyssl 6mHOMa HbpIOTOHA, CyMMBI M Pa3HOCTH CTeTeHeH. ParmoHaibHbIC
ypaBHeHUA. CUCTEMBI pallMOHAJIbHBIX YpaBHEHUN. MeTo/ MHTEpBAIOB pELIEHMs] HEPABEHCTB. PalyoHanb-
HBIC HCPABCHCTBA. HCCTpOFI/Ie HCpPaBCHCTBA. Cucremsbl panrOHAJIbHBIX HCPABCHCTB.

Kopuu u crenenu. Kopens crenenn n>1 u ero cpoiictBa. CTeneHb C pallMOHAJIBHBIM IOKAa3aTelieM U €€
cBoiicTBa. IloHsTHE O CTENEHHU ¢ AEHCTBUTEIBLHBIM ITOKa3aTeiaeM. CBONMCTBA CTENEHHU C JE€HCTBUTEIHLHBIM
nokazatenem. Jlorapupm. Jlorapudm yucia. OcHOBHOE jorapudmMuyueckoe ToxaectBo. Jlorapudm npous-
BEJICHUSI, YaCTHOTO, CTCIICHH; TIEPEX0]] K HOBOMY OCHOBaHWIO. JIeCATUYHBIN U HATYpaIbHBIA JTOTAPHU(PMBI,
yucio e. [IpeoOpa3zoBaHusl MPOCTEHINMX BBIPAKCHHUH, BKIIOUYAIOIINX apH(PMETHUECKHUE ONEepaIliH, a TAKKE
OTICPAIIMIO BO3BEACHHS B CTEIICHB U OTIEPALIUIO JIOrapu(PMUPOBaHHUS.

OcHoBbl Tpuronomerpuu. CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC ITPOU3BOJBHOrO yria. Paguannas mepa
yria. CuHyc, KOCHHYC, TAHT€HC M KOTaHIreHC uucia. OCHOBHbIE TPUTOHOMETPUUECKHE TOXkAecTBa. Pop-
Myibl npuBefeHus. CuUHYC, KOCMHYC M TaHI€HC CYMMBl M Pa3HOCTH JBYX yriioB. CHHYC U KOCHHYC
JBOIHOrO yria. @opMyiibl NOJOBUHHOIO yriia. [IpeoGpa3oBanusi cyMMbl TPUTOHOMETPUUECKUX (QYHKIUI B
IPOM3BEACHUE U MPOU3BEACHUS B CyMMYy. BbIpaxkeHne TpUrOHOMETpUUYECKUX (DYHKIMI dYepe3 TaHI'eHC
NOJIOBUHHOTO aprymMmeHTa. IIpeoOpazoBaHus npocTeWIInX TPUTOHOMETpUUYECKUX BbIpakeHui. [Ipocreii-
1IME€ TPUTOHOMETPUYECKUE YPABHEHMSI U HEPAaBEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIa.

O YHKIAN

Oyuknun. OOnacTh ompepeNeHuss U MHOXeCTBO 3HaueHuid. [padux Gynkmuu. [Toctpoenue rpaduxos
byHKIMH, 3aJaHHBIX pa3NTUYHbBIMU criocobamu. CBoiicTBa (DYHKIMHA: MOHOTOHHOCTb, YETHOCTh U HEUeT-
HOCTb, MEPUOJUYHOCTh, OTPAaHUYCHHOCThb. I[IpoMexyTkM Bo3pacTaHusi U yObIBaHMs, HauOOJbIIEE U
HauMEHbIIIee 3HAUeHUs, TOYKU HKCTpemyMa (JIOKaJbHOTO MakCMMyMa W MUHUMyMa). ['padudeckas uH-
teprperanus. [I[puMepsl (QYHKIIMOHATBHBIX 3aBUCMMOCTEH B pPEAbHBIX Mpoleccax U siBleHusax. O0pat-
Has Qyukusa. O6nacTe onpeneneHus u 00J1acTh 3HAUCHUM

oOpartHoi ¢yHkuuu. I'paduk obparnoit pynkiuu. CreneHHas QyHKIHMS C HaTypalbHBIM IOKa3aTeneM, eé
cBoiicTBa U rpaduk. BepTukanbHble 1 TOPU30HTAIbHBIE ACUMIITOTHI T'padukoB. ['paduku 1poOHO-THHENHHBIX
¢ynkuuit. TpuroHomerpuyeckre QyHKIMH, UX CBOWCTBA M IpadUKU; NEPUOJIUYHOCTb, OCHOBHOI MEpPHO.
[TokazarenbHas QyHKIUSA (9KCIIOHEHTa), €€ cBolicTBa U rpaduk. Jlorapudmuueckas QyHkuus, e€ cBoicTBa
u rpaduk. [IpeoGpa3oBanus rpaguKoB: MapauleabHbI NIEpPEeHOC, CAMMETPUs OTHOCUTEIBHO OCEe KOOpu-
HaT ¥ CHUMMETpHUS OTHOCUTENIbHO Haudajga KOOpJAWHAT, CHMMETpPHUS OTHOCUTEIBHO NPSIMOM y = X , pacTs-
KEHHUE U CKATHE BJIOJIb OCEM KOOpIMHAT.

HAYA/IA MATEMATHYECKOI' O AHA/IHU3A

[TonsTue o npenene nocienoareabHOCTU. CylIECTBOBaHME MPEIeia MOHOTOHHON OrpaHUYEHHOW MOCIIE10-
BAaTEIbHOCTH. [[IMHA OKPYKHOCTH M IUIOLIA[b Kpyra Kak IIpefesbl IOCIeN0BaTENbHOCTEH. beckoHeuHO
yObIBarolas reomeTpudeckas nporpeccust u ee cymma. llonarue o HenpepbsiBHOCTH GyHKIMH. [loHsITHE O©
NpOU3BOIHONW (DPyHKIMH, (DU3MYECKHI M TeOMETpUYECKH CMBICT MPOU3BOJHON. YpaBHEHHE KacaTelbHOU
K rpaduky ¢pyHkuuu. [IponsBoHbIE CyMMBI, Pa3HOCTH, TPOU3BEACHHUS, YACTHOTO.

[Ipou3BoiHbIE OCHOBHBIX AJIEMEHTApHBIX (YyHKIMN. [I[puMeHeHne nponu3BoaHOM

K HccieloBaHN0 (GYHKIMNH M TOCTpoeHuto rpadukos. [IpousBogHbie 00paTHOW (YHKIHMU U KOMITO3UIMU
JMaHHOW (GyHKIMM ¢ TuHeHON. [loHATHe 00 ompeneneHHOM HWHTErpaie Kak IUIOMIAau KPUBOJUHEHHOU
tpamnenuu. [lepBoodpasnas. @opmyna HetoTona-JIeiitbnuna. [Ipumepsl MCIONB30BaHUS MPOU3BOJHOM IS
HAXOXJICHU HAWIy4lIeTO PEIICHHA B NPUKIAIHBIX, B TOM 4YHCIE COLHUAIBHO-D)KOHOMUYECKHX, 3a7a4ax.
Haxoxxnenune ckopocTu i mporecca, 3aJJaHHoro  ¢opmyinoil win rpadukom. Ilpumepbl npuMeHEHHs
UHTErpana B QU3UKE U reoMeTpuH. Bropas npousBoaHas u ee GU3NIeCKUil CMBICIT.



YPABHEHHA H HEPABEHCTBA

Pemenne panuoHambHBIX, MOKA3aTENbHBIX, JOTapU(PMHUECKUX YpaBHEHUI U HEpaBeHCTB. Pemenue uppa-
LIMOHAJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUIA.

OCHOBHBIE IIPUEMBI pEIIEHUS CUCTEM YpPAaBHEHM: IMOACTAHOBKA, alre0Opandyeckoe ClI0XKEeHUE, BBEICHHUE
HOBBIX IIEPEMEHHBIX. PABHOCHUIIBHOCTh YpAaBHEHUM, HEPABEHCTB, CUCTEM. PelleHne npocTEeHIuX CUCTEM
YpaBHEHUU C ABYMs HEU3BECTHBIMU. PellleHne cucTeM HEpaBEHCTB C OJHOM IIEPEMEHHOM.

Hcnonb3oBanue CBOWCTB M rpadukoB (DyHKIMHA INpHU pElIEHUH YpaBHEHHUH U HepaBeHCTB. MeToJ UHTEp-
BaJIOB. M300pakeHne Ha KOOPAMHATHOM IIIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUN U HEPABEHCTB C IBYMS
IIEPEMEHHBIMU U UX cucteM. [IpuMeHeHHe MaTeMAaTHUYECKHX METOAOB I PEUICHMs COIEPIKaTeNbHbIX
3a[a4d U3 Pa3IMYHbIX 00JacTell HayKW M MpakTUKU. VHTepnpeTanus pe3ysibraTa, y4eT peaJbHbIX OrpaHude-
HHHU.

JJIEMEHTBI KOMBHHATOPHKH, CTATHCTHKH
H TEOPHH BEPOATHOCTEH

Tabnuunoe u rpaduyeckoe MpencTaBiICHHE MaHHBIX. YHCIOBBIC XapaKTEPUCTUKH psAIoB HaHHBIX. [lo-
OUYEPEIIHBIN U OJHOBPEMCHHBIN BHIOOP HECKOIBKUX JJIEMEHTOB M3 KOHEYHOTO MHOXKecTBa. DOpMyIIbl Ymciia
MEPEeCTaHOBOK, COUeTaHuM, pasmenieHuil. Pemenne komOuHaTopHbIX 3amad. @opmyna 6uHoMa HeioToHa.
CgoiicTBa OMHOMHANBHBIX KO3 duimenToB. Tpeyronsauk [lackans. DaeMeHTapHbIE U CIOXKHBIE COOBITHS.
Paccmotpenue ciydaeB U BEpOSTHOCTH CyMMbI HECOBMECTHBIX COOBITHM, BEPOSITHOCTh MPOTHBOIOIOKHOTO
coObiTust. [loHsATHE O HE3aBUCUMOCTH COOBITHH. BepoATHOCTH M cTaTHCTHYECKas YacTOTa HACTYIICHUS
coObITHs. PerieHne npakTHYecKuX 3a/1a4 ¢ MPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

TI'EOMETPHA

[IpsMble u miockocTH B mpocTpaHcTBe. OCHOBHBIE MOHSATHS CTEPEOMETPHUH (TOUYKa, IpsMasi, INIOCKOCTD,
IPOCTPAHCTBO).
Ilepecekaromuecs, napaulelbHble U CKPEIIUBAIOLIUECS IIPSIMBIE.
VYros Mexay NpsAMBIMHU B TPOCTpaHCTBE. [lepneHuKynsIpHOCTb NMPSMBIX.
[TapamienbHOCTS U NEPIEHAUKYIIIPHOCTD MPSMOM U IUIOCKOCTH, IIPU3HAKK M CBOWCTBA. Teopema O Tpex
nepneHauKkyispax. llepneHaukynsap W HaKIOHHAS. YTOJI MEXKIY NPSAMOMN U IIIOCKOCTBIO.
[TapamienbHOCTh IUIOCKOCTEH, MEPIEHAUKYIIIPHOCTh IUIOCKOCTEH, PU3HAKA M CBOWCTBA. JIByrpaHHBII
yTOJ, JUHEHHBIA Yrojl JABYTPaHHOTO yIJia.
PaccrossHMs OT TOYKM 10 IUIOCKOCTH. PaccrosHue oT mpsiMoil 10 Iuiockoctu. PaccrosHue mexnay Ia-
paJUIEIBHBIMU  IIJIOCKOCTSIMU. PaccTosiHue Mexay CKpeluBarouuMucs npsMeiMu. [lapamnensHoe npoek-
tupoBaHue. [liomans OpPTOrOHANBbHOM NPOEKIMH MHOTrOyrojbHHKa. M300pakeHre mpocTpaHCTBEHHBIX
duryp.
MHororpaniuku. Bepmunasl, pedpa, rpaHu MHOrorpaHHuka. PazBeprka. MHororpaHsusie yrisl. Beimykible
MHOrorpanHuku. Teopema Dunepa.
[Ipusma, ee ocHoBaHUs, OOKOBbIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTH. IIpsMas M HaKJIOHHAS MpPU3MAa.
[IpaBunwsHas npusma. [lapanmnenenunen. Ky6. [Tupamuna, ee ocHoBanue, 60koBbIe pedpa, BbICOTa, OOKOBast
MOBEPXHOCTh. TpeyronpHas nupamua. IlpasunbHas nupamuaa. Y cedeHHas MMPaMUIa.
Cummerpun B KyOe, B apajuleenumnese, B Ipu3Me U nupamuie.
[lonsTne o cumMMmeTpuM B MNPOCTPAHCTBE (LEHTpajbHas, oOceBas, 3epKaibHas). [Ipumepsl cuMMeTpuil B
okpy»katomeM mupe. CeueHust Kyoa, IpU3Mbl, TUPAMUJIBI.
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[IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTadaAp, AOJAEKAIP U HKOCAIP).

Tena u moBepxHOCTH BpauieHus. L{ummuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHWe, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyromas, pa3BepTka. OceBble CEYCHHS M CEUCHHMsI MapasuiesibHble ocHOBaHM0. Illap u
cdepa, uX cedeHwusl, KacaTeabHas TIOCKOCTh K cepe.

OObembl Ten U TUIomaau ux noepxHoctTel. [lonarue 06 ob6veme Tema. OTHOIIEHHE 00BEMOB MOAOOHBIX
ten. ®opmynel oObeMa Kyba, MPSIMOYTOJBLHOTO TMapajuieNenuIiea, TpUu3Mbl, THIUHApPA. DopMyIel 00he-
Ma MUpaMuIbl ¥ KoHyca. DopMyIibl 0N IM MOBEPXHOCTEH IMIIMHApA U KoHyca. Dopmyiel oObeMa 1apa
U TUTOIIATU CEepHhI.

Koopaunatel u BeKTOpHI. JleKapTOBBI KOOPJAWHATHI B MPOCTpaHcTBe. DopMyna pacCTOSIHUS MEXIY JIBYMs
ToYKaMmu. Y paBHEHHs chepsl U TuIocKocTH. DopMysia pacCTOSTHUS OT TOYKH JI0 TUIOCKOCTH.

BekTopel. Monyns BekTopa. PaBeHCTBO BekTOpOB. ClIOKEHHE BEKTOPOB U YMHOXKEHHE BEKTOpa Ha YHCIIO.
Yron mexnay Bektopamu. KoopauHnatel BekTopa. CKalssipHOE MPOU3BEACHHE BEKTOpOB. KoimmHeapHbie
BEKTOpHl. PasnoskeHune BeKTOpa MO OBYM HEKOJIMHEapHbIM BekTopaM. Komruanapusie BekTophl. Pasno-
JKEHHE 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

Aure0pa m Ha4YaJIa MATeMaTH4YeCKOI0 aHAJIN3a
10 kacc

1. JelicTBUTEIbHBIE YncIa 129
[TonsiTne nercTBUTENBHOrO uncia. MHoxkecTBO unces. CBOMCTBA NEHCTBUTENBHBIX YyhCcell. Meron maTema-
trueckor nuaykiuu. IlepecranoBku. Pazmemenus. Coderanus. Jloka3arenbCTBO YUCIOBBIX HEPABEHCTB.
JennMocTs nensix yncen. CpaBHEHHS IO MOAYIIO M. 3a1a4uM ¢ LEI0YMCIEHHBIMA HEU3BECTHBIMM.
2. PanmnonajibHble ypaBHeHHs M HepaBeHcTBa 184
Parnmonanshbie BolpaxkeHus. @opmyssl 6uHoMa Hel0TOHA, CyMMBI M pa3HOCTH cTeneHel. PannoHnanbHble
ypaBHeHUs. CUCTEMBI pallMOHAJIBHBIX ypaBHEHUI. MeTo MHTEepBaNoOB peleHusl HepaBeHCTB. PannoHanb-
Hble HepaBeHCTBA. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIbHBIX HEPABEHCTB.

KonTponbnas padora (14)
3. Kopens crenenn n. 124
[MonsaTue pynkuuu u eé rpaduka. Oynkuus y = X'. [onstre kopHs crenenu N. KopHu yeTHOM 1 HeueTHOI
creneHu. Apudmerndeckuil kopeHb. CBOMCTBO KOpHEH cTernenu N. OyHKIuUS y = "X

KonTponbnas padota (14)
4. CreneHb NMOJIOKUTENBHOIO Yncaa 134
[lonsiTHE M CBOWCTBA CTENEHM C palMOHAIBHBIM IokaszaTteneMm. IIpenen nocienoBarenbHOCTH. CBOMCTBA
npezenoB. beckoHeuHo yObIBatomias reomerpuyeckas nporpeccus. Uucno €. Ilonarue crenenu c¢ uppa-
MOHAJILHBIM MOoKa3areneM. [lokazarenbHast pyHKIHS.

KonrtponsHas padora (1)
5. Jlorapugmsi 64
[Tonsartue u cBoiictBa sorapudmos. Jlorapupmuueckas GyHKIuS.

6. IMoka3aTrenbHble U JorapupmMuyeckne ypaBHeHUs 1 HepaBeHcTBa 11y
[Ipocreiimme moka3aTenbHbIE U JIoTapu(MUYeCKHe ypaBHEHHs. Y PaBHEHUS, CBOISIIUECS K TMPOCTEHIINM
3aMeHoOl HeusBecTHOro. IIpocreiimue mokaszaTenbHble M JorapupmMuuecKue HepaBeHcTBAa. HepaBeHCTBa,
CBOJSIIMECS K TPOCTEUIINM 3aMEHOM HEM3BECTHOTO.

KonrtponsHas padora (1)
7. CHHYC ¥ KOCHHYC yrIJja /4
[lonsarue yrna. Paguannas mepa yria. Onpenenenue cuHyca u KocuHyca yria. OcHOBHBIE (pOpMYIIbI JUist
sin o u COS 0. APKCHHYC M apKKOCHHYC.

8. TaHreHc U KOTaHIeHe yriaa 64



Ornpenenenne TaHreHca U kotanrenca yriaa. OcHoBHbie popmysnsl i tg oo 1 Ctg a. ApkTaHreHc. ApKko-
TaHT'CHC.

KonrponsHas padora (1)
9. @opmy.ibl ciaoxenus: 114
Kocunyc cyMMBbI 1 KOCHHYC pa3HOCTH JIBYX yriioB. DOpMyJIbl A1l TOTIOHUTENBHBIX YIII0B. CHHYC CyMMBI
U CUHYC DPa3HOCTH JBYX yriioB. CyMMa U pa3HOCTh CHHYCOB M KOCHHYCOB. DOPMYIIbI 1151 ABOWHBIX U TO-
JIOBUHHBIX YIiI0B. [Ipon3BenieHre CHHYCOB U KOCUHYCOB. @OPMYIIbI ISl TAHT €HCOB.

10.  TpuroHomerpuyeckue GyHKUHHM YHCIOBOI0 aprymenrta 94

Oyukimy y = Sin X, y = C0S X, y = tg X, y = ctg X.
KonrponsHas padora (1)

11. Tpuronomerpuyeckne ypaBHeHusl 4 HepaBeHCTBa 124
[Ipocreiimre TPUrOHOMETPUYECKUE YPABHEHUS. Y PABHEHNUS, CBOJAIIMECS K IPOCTEUILINM 3aMEHOU
Heu3BecTHOTo. [IprMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX (POpPMYJ IJI pelIeHHs] ypaBHEHUM.
Onnopoansie ypaBHeHus. [Ipocreiiinme TpuronomeTpuueckrue HepaBeHCTBAa. HepaBeHncTBa, cBos-
1IMecs K MpOCTENIINM 3aMEHO HEM3BECTHOT0. BBeieHne BCIIOMOTaTebHOro yria.
KonTponbnast padota (14)

12. BeposiTHOCTB cOOBITHSI 64

[Tonsitue BeposiTHOCTH coObITUSI. CBOMCTBA BEPOSITHOCTEM.

13. Yacrota. Yca10BHas BEPOSATHOCTb 24
OTtHocuTeNbHASI YACTOTA COOBITUA. Y CIIOBHAS BEPOATHOCTh. HezaBucuMbie COOBITHS.
14. IloBTOpEeHue Kypca ajaredpbl 1 HAYAJI MATEMATHYECKOT0 aHan3a 3a 10 kiaacc. 11y

PanmonansHble ypaBHeHUs 1 HepaBeHcTBa Kopenb crenenn N CTeneHb Noja0kHUTeNbHOT0 yncia Jlorapug-
Mmbl [lokazarenbHble U jorapuMUUYECKue ypaBHEHUS! U HEPABEHCTBA TpUTOHOMETPUYECKUE YpaBHEHUS U
HEPaBEHCTBA

KonrpomnbHas pabdota (24)

11 kmace
1. Dyuxkuuu u ux rpapuxku 64

OnemeHTapHble QyHKIMH. VccnenoBanue GyHKIMN U MOCTpOeHUE UX TpadUKOB 3JIEMEHTApPHBIMU METO/a-
MH. OCHOBHBIE CIIOCOOBI TPeoOpa3oBaHus TpaduKoB.

2. Tlpenes pyHKUMM M HENMPEPHIBHOCTh 54
[Tonstue npenena pynkuuu. OTHOCTOPOHHUE TPeiesbl, CBOMCTBA MpeaenoB. HenpepblBHOCTh (YHKIIMI B
TOYKE, Ha UHTepBaJsie. HempepbIBHOCTD 3JIEMEHTAPHBIX (PYHKIIUH.

3. OOpartHble pyHkuuu 34

[Tonsitne 0O6paTHOM GHYHKIIUH.
Koumponvnas paboma (1u)

4. TlpousBoaHasi 94
[Tonsitue mpousBoaHOM. [Tpon3BogHAS CYyMMBI, pa3HOCTH, IPOU3BEIEHUS U YacTHOTO ABYX GyHKIuil. [Ipo-
W3BOJIHBIC DJIEMEHTApHBIX QyHKIMH. [Ipon3BoaHAS CIIOKHOW PYHKITUN.
Konmponvnas paboma (14)

5. IlpuMeHeHue MpPou3BoOAHONH 154



MaxkcumMyM 1 MUHUMYM (QYHKIIUH. Y paBHeHHe KacaTenbHOU. [IpuOmmkenHble Beruucienus. Bozpacranue u
yObpiBanue ¢pyHkuuii. [Ipon3BoaHbIe BRICIINX HOPSIKOB. 3aa4l HA MAaKCUMYyM W MHHUMYM. [locTtpoenue
rpaduKoB QYHKIUI ¢ IPUMEHEHNEM MTPOU3BOAHOM.
Koumponvnas paboma (14)

6. IlepBooOpa3nasi u mHTerpag 114
[TonsiTue mepBooOpasHou. [nomans kpuBonuHEHOM Tpanenuu. Onpeaenenubiii uaTerpan. ®opmyna Hero-
toHa — JleiOnuIa. CBOMCTBA OMpEIEICHHBIX HHTETPAJIOB.
Konmponvnas paboma (1u)

7. PaBHOCWJIBHOCTb YPABHEHHH M HEPABEHCTB 44
PaBHOCUIIBHBIE IPe0Opa30BaHUs YpaBHEHUM U HEPABEHCTB.

8. YpaBHeHus-cJeaCTBUS T4
[TonsiTue ypaBHeHUs-CeICTBUSA. Bo3BeneHne ypaBHeHHs B U€THYIO cTerneHb. [loTeHmpoBanue norapud-
MUYecKkuX ypaBHeHUH. [IpuBenenne noqo0HbIX 4ieHOB ypaBHeHUA. OcBOOOXKI€HNE ypaBHEHUS OT 3HAMEHa-
Tesl.
Koumponvnas paboma (14)

9. PaBHOCWJIBLHOCTH YPaBHEHUIi U HepaBeHCTB cuctemMam 9
Pentenue ypaBHeHuit ¢ momorsio cucrem. Y papaenus suaa f(a(x)) = f(B(x)). Pemenre HepaBeHCTB ¢ 110-
MOILBIO CUCTEM.

10. PaBHOCHJILHOCTH YPAaBHEHHii HAa MHOKecTBaxX 4
Bo3Benenue ypaBHeHUs B UETHYIO CTETICHb. Y MHOKEHUE ypaBHEHUS Ha PyHKUUI0. JlorapudmupoBanue u
MOTEHLIMPOBAHNE YPABHEHUH, PUBEJCHHUE MTOJOOHBIX YWICHOB, IPUMEHEHHE HEKOTOPBIX POpMYII.
Konmponvnas paboma (14)

11. PaBHOCHJIBLHOCTH HePaBEeHCTB HA MHOXKeCcTBaX 34
Hecrtporue HepaBeHcTBa.

12. MeToa npoMe:XYTKOB /1J1sl ypPABHEHHIT M HepaBeHCTB 44
VYpaBHEeHMs U HEPABEHCTBA ¢ MOJYJIAMU. MeTo ] MHTEPBAJIOB JUIsl HENIPEPHIBHBIX (YHKIIHIA.

13. CucTrembl ypaBHEeHH ¢ HECKOJbKHMHU HEM3BECTHBIMU 74
PaBrocunbHOCTE cucteM. Cucrema-cienacrsue. MeTo1 3aMeHbl HEU3BECTHBIX
Konmponvnas paboma (14)

14. TloBTOpEHMe Kypca ajredpbl H HAYaJI MaTeMaTHYecKoro anaiau3a 3a 10—11 kuaacesl. 154
3ananus EI'D.
Koumponvnas paboma (2u)

I'eomerpus.
10 xaacc.

1. Crepeomerpus. Benenue 34
[Ipenmer crepeomerpun. OCHOBHBIE TOHATHS CTEPEOMETPUH (TOUKA, TIPAMast, INIOCKOCTh, IPOCTPAHCTBO).
AKcHOMBI cTepeomeTpun. HekoTopsie ciiecTBUS U3 aKCHOM.

2. TlapajajeJbHOCTb NPSAMBIX U IJIOCKoOcTel 164
[TapannensHOCTh TIpAMBIX. [TapanienbHOCTh NPAMON U TNIOCKOCTH. B3anMHOE pacnoioxkeHne NpsIMbIX B
IIPOCTPAHCTBE. YT0JI Mexay npsMbiMU. [lapannensHocTs mitockoctel. TeTpasap u napajenenumnes.
Konumponvnas paboma (2u)

3. IlepneHaAMKYJSIPHOCTH MPSIMBIX U TIOCKOCTeH 174
[leprieHAUKYIAPHOCTD NPSAMOU U IIIOCKOCTH. [IeprieHIuKysp U HaKJIOHHBIE. YTOJI MEKAY NPSAMOU U IIJIOC-
KOCTbI0. [IByrpanHsbIil yroi. llepneHIuKyIsipHOCTh IIIOCKOCTEM.
Konmponvnas paboma (14)
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4. Mmuororpanuuku 144
[Tonarue muororpannuka. Ilpusma. Ilupamuna. IIpaBuabHbIE MHOTOTPAHHUKH.
Konumponvnas paboma (1u)

5. 3akiounTesibHOE MOBTOPeHHe 84 (6+2)
[TapayeabHOCTH MPSIMBIX U TUIOCKOCTEH B MpOCTpaHcTBe. [lepreHIuKyasspHOCTh B IPOCTpaHCTBE. MHOTO-

rpaHHUKU. 3a7a4M, mpeasiaraembie Ha EI'D
Konumponvnas paboma (1u)

11xaacc.

1. BekTopsbl B IpocTpaHCcTBE 64
[TonsiTue BekTopa B pocTpancTBe. CIIOKEHHE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YHCIIO.
KomruianapHbie BEKTOPBHI.

2. MeToa KOOpAUHAT B mMpocTpaHcTBe 154
Koopaunatst Touku. Koopaunatel BekTopa. CraasipHOE MPOU3BEICHUE BEKTOPOB. JIBHKEHUSI.

Koumponvnas paboma (2u)
3. Humuuap Konyce Hlap 164

[Tonstre uununapa. [Inomanp noBepxuoctu umnuHapa. [lonstue konyca. [1nomans moBepxHOCTH KOHYCA.
Yceuennstit konyc. Cdepa u map. Ypasuenue cepnl. Bzaumuoe pacmonoxenue chepsl u miockoctu. Ka-
carebHas IIOCKOCTh K cdepe. [Tnomans chepsr.
Konumpononas paboma (14)

4. O0bembl Tea 174
O6beM mpsMoyronbHOro napasuienenunena. OobeMbl MPAMON MPU3MBI U WIHHPA. OObEMbI HAKIIOHHON
MPU3MBIL, TUPaMUJIbI U KoHyca. O0beM mapa u miomaab chepsl. OObeMbI IAPOBOTO CETMEHTA, IIAPOBOTO
CJIOSl ¥ IIAPOBOT'0 CEKTOpA.
Konmponvnas paboma (24)

5. O0Oobmaromee nopropeHue 144
AKCHOMBI CTEpEOMETPUH U UX ciencTBue. [lapannenbHOCTh NpSIMBIX, TPSIMOM U m1ockocTu. CKpemuBao-
uecs npsmele. [lapamienbHocTs mnockocte. [lepnenauKyasspHOCTh MPSIMOM U TIJIIOCKOCTH. TeopemMa o
TpeX NEPIEHIUKYIISIpaxX. YToa MEXAY NPSIMOM U TIIOCKOCThIO. [IByrpanHblil yroi. [lepneHankyiaspHOCTh
II0CKOCTeW. MHOTrOrpaHHMKU: Napajlielenune], Ipu3Ma, TupaMu/a, Iouaad ux MoBepXHOCTH. BekTopsl
B npoctpanctie. [leiicTBust Ha BekTopaMu. CKansipHOE Mpou3BeIeHHe BeKTOpoB. Llunuuap, kKonyc, map u
IUIOINAAN UX NoBepXHOCTeH. OObEMBI TEII.
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1 JlelicTBUTEIbHBIE YHCJIA 12
1 1.1 IlousiTHE NEHCTBUTENLHOIO YHUCIIA 1
2 1.1 [TousTHE NENCTBUTEIHLHOIO YHUCIIA 1
3 1.2 MpmuoxkectBa uncein. CBoiicTBa IeHCTBUTEILHBIX YUCEN 1
4 1.2 MmHuosxecTBa grcesn. CBoycTBa IeHCTBUTEIBHBIX YHCET 1
5 1.3 Merton MmaTeMaTH4eCKON MHAYKIIMI 1
6 1.4 | IlepecTaHOBKH 1
7 15 Pa3smemenns 1
8 1.6 Coueranus 1
9 1.7 | Jloka3aTenbCTBO YHUCIOBBIX HEPABEHCTB 1
10 1.8 JlenuMoCTh EeNbIX Yncen 1
11 1.9 CpaBHEHHS IO MOJTYJIIO M. 1
12 1.10 | 3amaud ¢ LHETOYUCIEHHBIMU HEU3BECTHLIMM. 1
2 PannoHanbHble YpaBHEHHS H HEPABEHCTBA 18

12




13 2.1 PannonanpHbIC BRIpaKEHUS 1
14 2.2 | ®opmynsl buHOMa HplOTOHA, CyMMBI M pa3HOCTH CTe- 1
neHen
15 2.2 | ®opmynsl buHOMa HploTOHA, CyMMBI M pa3HOCTH CTe- 1
neHen
16 2.6 PanmonansHbIe ypaBHEHHS 1
17 2.6 | PanmonanbpHble ypaBHEHUS 1 M, C-5
18 2.7 CucTembl palmOHAIBHBIX YPaBHCHHM 1
19 2.7 | CucteMbl pallMOHAIBHBIX YPAaBHEHUN 1
20 2.8 MeTo1 MHTEpBAJIOB PEIICHUSI HEPABCHCTB 1
21 2.8 | MeTton MHTEpBAJIOB peUICHNUs HEPABEHCTB 1
22 2.8 | MeTton MHTEpBAJIOB peUICHNUs HEPABEHCTB 1
23 2.9 PannoHanpHbIC HEpaBEHCTBA 1
24 2.9 | PanmoHanpHBIC HEPABEHCTBA 1
25 2.9 PanmnoHanpHbIC HEpAaBEHCTBA 1
26 2.10 | Hectporue HepaBeHCTBA 1 JIM,C-12
27 2.10 | Hectporue HepaBeHCTBA 1
28 2.10 | Hectporue HepaBeHCTBA 1
29 2.11 | Cucrembl palliOHAIBHBIX HEPABEHCTB 1
30 Konumponvnaa paooma Nel «Payuonanvnvie ypagHe- 1 K/p
HUA U HEPABEHCMEA)
3 Kopenb crenenu N 12
31 3.1 | Ilonstue ¢pyHkumu u ee rpaduxa 1
32 3.2 | ®dyukuua y=x" 1
33 3.2 | Oyuxiua y=x" 1
34 3.3 | IlonsiTHe KOpHS CTENeHH N 1
35 3.4 | KopHH 4eTHO 1 HEUeTHOH cTeneHen 1
36 3.4 | KopHu 4eTHOI 1 HEUETHOH cTeneHen 1
37 3.5 | Apudpmernueckuii KOpeHb 1
38 3.5 | Apudmernueckuii KOpeHb 1
39 3.6 | CpoiicTBa KOpHE# cTeneHu N 1
40 3.6 | CpoiicTBa KOpHEe# cTeneHu N 1
41 3.7 | Oyskmms y="Vx,x>0 1
42 Konmponvnas pavoma Ne2 «Kopenv cmenenu nN» 1 K/p
4 CreneHb MOJIOKUTEIBLHOTO YHCJIA 13
43 4.1 | CreneHb C paliiOHaJIbHBIM MOKa3aTeleM 1
44 4.2 | CoiicTBa CTENIEHH C paIMOHAIBHBIM MTOKa3aTeIeM 1
45 4.2 CBoiiCTBa CTENEHU C pallMOHAJIBHBIM MOKa3aTeIeM 1 JAM,C-18
46 4.3 IlonsiTue mpezena nocne10BaTeIbHOCTH 1
47 4.3 [TonsiTe TIpeena mocie10BaTeIbHOCTH 1
48 4.4 CBoiicTBa npeieoB 1
49 4.4 CBoiicTBa IpeIeI0B 1
50 4.5 | bekoHeYHO yOBIBAIOIIAsl F€OMETPUUECKAs IPOTPECCHs] 1
51 4.6 | Yucmoe 1
52 4.7 IloHsiTHE CTENEHN ¢ UPPAaMOHAIBHBIM IT0KA3aTEIEM 1
53 4.8 | IlokaszarenbHas GyHKUIUS 1
54 4.8 ITokazaTenpHass GyHKIUS 1
55 Koumponvnaa paooma Ne3 «Cmenenv nonoiicu- 1 K/p
MmebHO20 HUCIay
5 Jlorapudgmsi 6
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56 5.1 ITonsitue norapudma 1
o7 5.1 | Ilonsrue norapudma 1
58 5.2 CgoiicTBa JiorapudmMoB 1
59 5.2 CgoiicTBa JiorapudmMoB 1
60 5.2 | CgoiicTBa norapudmMon 1 JIM,C-20
61 5.3 | Jlorapudmuueckast GyHKIUS 1
6 IMoka3arenbHble U JiorapupmMuyeckue ypapuenus u | 11
HEpPaBEeHCTBa
62 6.1 | IIpocreiimue noka3zaTeabHbIe YPaBHEHUS 1
63 6.2 [Ipocreiimue norapupMudecKiue ypaBHCHHS 1
64 6.3 VYpaBHeHUs, CBOASIIMECS K TPOCTEHITUM 3aMEHON He- 1
U3BECTHOTO
65 6.3 YpaBHEHHsI, CBOAAIIMECS K IMPOCTCHUITUM 3aMEHOM He- 1
M3BECTHOTO
66 6.4 | Ilpocrelinue mokasaTelIbHbIC HEPABESHCTBA 1
67 6.4 | Ilpocreiimue nmoka3zaTeqbHbIC HEPABEHCTBA 1
68 6.5 ITpocreiimue gorapuMuIecKre HEPaBEHCTBA 1
69 6.5 | IIpocreiimue norapupmMudecKrue HepaBeHCTBA 1
70 6.6 | HepaBencrBa, cBoasmyecs K MPOCTEHIINM 3aMEHOU 1
HEH3BECTHOTO
72 6.6 | HepaBeHncrBa, cBoasmyecs K MPOCTEHIINM 3aMEHOU 1
HEH3BECTHOTO
73 Koumponsnasa paboma Ned «llokazamenvhvle u 10- 1 K/p
2apugpmuuecKue ypasHenus U HepaseHcmea,
7 CHHYC M KOCHHYC yIJa 7
74 7.1 | Ilonstue yrna 1
75 7.2 | Paqnannas mepa yria 1
76 7.3 | Ompenenenue cuHyca M KOCHHYca yria 1
77 7.4 | OcHoBHbIe hopMyITBI JUTst SiNOL ¥ COSOL 1
78 7.4 | OcHoBHbIe HopMyIIBI /15 SiNoL ¥ COSQL 1
79 7.5 | ApkcuHyc 1
80 7.6 | ApKKocuHYC 1
8 TaHreHc M KOTAHTEHC yIJia 6
81 8.1 | Ompenenenue TaHTeHCA M KOTAHTEHCA yTiia 1
82 8.2 OcHoBHbIe hopmysnsl s tg o 1 Ctg o 1
83 8.2 | OcHoBHble hopmynsl 1iisi tg o 1 ctg o 1
84 8.3 | ApkraHreHc 1
85 8.4 | ApKKOTaHIeHC 1
86 Koumponsnasa paooma Ne5 «Cumnyc, Kocumyc, mam- 1 K/p
2€HC U KOMAHZEHC y2na»
9 DopMYJIBI CJI0KEHHS 11
87 9.1 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 1
88 9.1 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI JIBYX YIJIOB 1
89 9.2 | ®opmyIIsl 171 TOTIOJTHUTENBHBIX YTIIOB 1
90 9.3 | CuHyC CyMMBI M CHHYC PAa3HOCTH JIBYX YTJIOB 1
91 9.3 CuHyC CyMMBI i CHHYC Pa3HOCTH JIBYX YIJIOB 1 JIM,C-32
92 9.4 | Cymma u pa3HOCTh CHHYCOB M KOCHHYCOB 1
93 9.4 | CymMma u pa3HOCTh CHHYCOB  KOCHHYCOB 1
94 9.5 DopMyIIbI TSI TBOWHBIX M TIOJIOBUHHBIX YTIIOB 1
95 9.5 | ®opmyIsl A1l TBOMHBIX U MOJIOBUHHBIX YTJIOB 1
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96 9.6 [Ipon3BeneHne CHHYCOB U KOCHHYCOB 1
97 9.7 | ®opmyJIbl 17151 TAHTEHCOB 1
10 Tpuronomerpuveckne (PYHKIUH YHCJIOBOr0 apry- 9
MEHTAa
98 10.1 | ®dynknus y =Sin X 1
99 10.1 | ®yuknus y = Sin X 1
100 10.2 | ®ynknus y = COS X 1
101 10.2 | dynknus y = COS X 1
102 10.3 | @ynkuus y =1tg X 1
103 10.3 | Oynkous y = tg X 1
104 10.4 | Oynkous y = ctg X 1
105 10.4 | ®ynkuus y = ctg X 1
106 Konmponvnaa paboma Neb «Cunyc, Kocunyc, man- 1 K/p
2€HC U KOMAHZEHC »
11 TpuroHoMerpuyecKHe YpaBHeHHs 1 HEPABEHCTBA 12
107 11.1 | IlpocTeiiiine TPUrOHOMETPUYECKUE YPABHEHUS 1
108 11.1 | [Ipocreiimne TpPUroHOMETPUUECKHUE YPABHEHUS 1
109 11.2 | YpaBHeHHS, CBOJAIIMECS K NMPOCTCHIIIMM 3aMEHOW He- 1
M3BECTHOTO
110 11.2 | YpaBHeHHS, CBOIAIIMECS K MPOCTEHIINM 3aMEHOW He- 1 JAM,C-40
M3BECTHOTO
111 11.3 | IlpuMeHeHuEe OCHOBHBIX TPUTOHOMETPUUYECKUX (POpPMYIT 1
JUISL pEHIEHUS] YPABHEHUI
112 11.3 | [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUECKUX (HOPMYIT 1
JUISL pEHIEHUS] YPABHEHUI
113 11.4 | OpHOpOoaHBIE ypaBHEHUS 1 JAM,C-42
114 11.5 | IIpocreiiine TPUrOHOMETPUYECKHUE HEPABEHCTBA IS 1
CHHYCa U KOCHHYCa
115 11.6 | IIpocreiinne HepaBeHCTBA Ul TAaHT'€HCA M KOTAaHIeHCa 1
116 11.7 | HepaBeHcTBa, cBojdlIuecss K HPOCTEHIIMM 3aMEHOM 1
HEU3BECTHOTO
117 11.8 | BBenenue BCIOMOTATEIBHOTO yTIiia 1
118 Konmponvnaa paboma Ne7 «Tpuzonomempuueckue 1 K/p
YPAaGHEeHUA U HePAGEeHCMEa)
12 BeposiTHOCTB cOOBITHS 6
119 12.1 | [loHATHE BEpOSTHOCTH COOBITHSI 1
120 12.1 | IloHATue BEpOATHOCTU COOBITHS 1
121 12.1 | IloHATue BEpOATHOCTU COOBITHS 1
122 12.2 | CoiicTBa BeposITHOCTEH 1
123 12.2 | CpoiicTBa BepOsSTHOCTEH 1
124 12.2 | CoiicTBa BeposITHOCTEH 1
13 Yacrora. YciaoBHast 2
125 13.1 | OTHOCUTENbHAS YAaCTOTA COOBITUS
126 13.2 | YcnoBHas BeposiTHOCTH. HezaBucumblie coOBITHS
14 IloBTOpeHue Kypca anredpsl U HaYaJl MaTEMaTHYECKO- 11
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ro aganunsa 3a 10 kiacc

127 14.1 | PanmoHanbHbIE ypaBHEHUS U HEPABEHCTBA 1

128 14.1 | PanmoHanbHbIE ypaBHEHUSI U HEPABEHCTBA 1

129 14.2 | Kopens crenenu n 1

130 14.3 | CreneHb NOJOKUTEIBHOTO YHCTA 1

131 14.3 | CreneHb NOJOKUTEIBHOTO YHCTA 1

132 14.4 | Jlorapudmer IlokazaTenpHble W JiorapupMuUecKue 1
YpaBHEHUS U HEPABEHCTBA

133 14.4 | Jlorapudmer IlokazaTenpHble W JIorapuPpMUUYECKHE 1
YpaBHEHUS U HEPABCHCTBA

134 14.5 | Iloka3arenbHble U JorapudMUUECKHE YpaBHEHUS U He- 1
paBeHCTBA

135 145 | Iloka3aTenbHble U JOTapuMUIECKUE YPaBHEHUS U He- 1
paBeHCTBa

136 14.6 | TpuronomeTrpuyeckue ypaBHEHHs U HEPABEHCTBA 1

137 14.7 | TpuroHomeTpuyeckue ypaBHEHHs U HEPABEHCTBA 1

138 14.7 | TpuroHomeTpuyeckue ypaBHEHHs U HEPABEHCTBA 1

137 14.8 | Hmozoeas konmpoavhas paboma 1 K/p

138 149 | Hmozosas konmponvuas paboma 1 K/p

139 14.10 | UroroBoe 3aHsTHE 1

140 14.11 | UroroBoe 3aHsTHE 1
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PaCCMOTpeHO CoriacoBaHo

Ha 3acefanuu LIIMO yuutenell MaTeMaTUKU U 3am. aupekropa no YBP
UHPOPMATHKH, MYHUIMIIATIBHOIO 00pa30BaTEIbHOIO YUPEKIE-

Hus «Cpeansis o0meodpa3oBaTeTbHAS
IpOTOKOI N OT « » 20 ronma

mkosa Ne7y
O. A. Enuceena

« » 20 T

Kaﬂeuaapno-memamuqeacoe n/siaHupoeaHue

K pafoueii mporpamMe no ajaredpe ¥ HA4YaJIamM aHAJIU3A ,
Ha3BaHHe nmpeamera

YTBEPKACHHON NMPUKa30M Ne oT «___ » 20 r.

Kanaacc 11a

Yuumeav H. A. KupuakuHa

KosimyectBo ypokoB: Bcero 1024., B Hezento 34
[I1aHOBBIX KOHTPOJIbHBIX paboT 9

YMK yuawguxca:

o Aneebpa u nawana ananuza: yueonux ons 11 ki obweobpazoseam. yupesxcoenuti / Huxonvcxuit C.M., [lomanog
M.K., Pewemnuxos H.H., [llesxun A.B..- M..:IIpoceewenue,2009.

o [lomanos M.K., llleskun A.B.. Juoaxmuuecxue mamepuanwvt oas 11 xn. M.:IIpocsewernue,2005.

YMK yuumena:
e [lomanos M K., [llesxun A.B. Kuuea ons yuumena M.:IIpoceewenue,2009.

o [llenenesa IO.B.. Temamuuecxue u umozosvie mecmol 011 11 xn. M.:[Ipocsewenue,2009.
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2 g = HaumeHoBaHue pa3ie/ioB H TeM YPOKOB o S = s
= |& | E 7 2" |
- - : |f |2
81 | ®dydkuuM U UX rpaguKu 6
1 1.1 | DnemeHTapHbIe QYHKIUU 1
2 1.2 | Obnacte ompeneneHuss U 001acTh M3MEHEHUS (PYyHK- 1
1. OrpaHUYEHHOCTH (DYHKITHH.
3 1.3 | YeTHOCTH, HEUETHOCTH, HEPUOTUIHOCTD (DYHKIIUH 1
4 14 | [IpomexxyTku Bo3pacTaHusl, yObIBaHUS, 3HAKOIIOCTOSH- 1
CTBa U HYIH (QYHKIHH
5 1.5 | UccnenoBanue ¢GyHKIHMI U MOCTPOCHHE WX TpaduKOB 1
AIIEMEHTAPHBIMHA METOJAMHU
6 1.6 | OcHoBHBIE crTOCOOBI TPe0Opa3oBaHus rpauKoB 1
82 | Ilpenen ¢pyHKUMH H HENPEPHIBHOCTH 5
7 2.1 | Ilonarue npenena GpyHKIUN 1
8 2.2 | OMHOCTOPOHHUE TIPEICIIbI 1
9 2.3 | CoiicTBa npenenoB GpyHKIUi 1
10 2.4 | llonarue HenmpepbIBHOCTH (PYHKINU 1
11 2.5 | HenpepbIBHOCTH 37€MEHTapHBIX (QYHKIUI 1
83 | OoparHblie PyHKIMHT 3
12 3.1 | Ilonarue obpaTHOM PyHKIMH 1
13 3.1 | Ilonarue obpatHOM QyHKINH 1
14 Konmpononaa paboma Nel «@yuxkyuu u ux zpaghu- 1 Kp
Ku»
84 IIpousBoanas 9
15 4.1 | TlonsTre MpOU3BOTHOM 1
16 [loHsiTHE TPOU3BOHOM 1
17 4.2 | llponsBonnas cymmbl. [Ipon3BoJHAsS pa3HOCTH 1
18 4.4 | IlpousBognas npousBeneHus. [IponsBoiHas 4acTHOTO 1
19 4.4 | llpousBosaHas npousBeneHus. [Ipon3BoaHas 4acTHOrO 1
20 4.5 | [Ipon3BoaHbIE DIIEMEHTAPHBIX (DYHKIHUN 1
21 4.6 | [IpousBoaHas ClIOKHOW (DYHKIIUU 1
22 4.6 | [IponsBogHas CIIOKHOW QYHKIIUN 1
23 Konumponvnas paboma Ne2 «Ilpouzeoonany» 1 Kp
85 | [IpumeHeHMe MPON3BOTHOI 15
24 5.1 | MakcumyM U MUHUMYM (YHKIIUU 1
25 5.1 | MakcumyM U MUHUMYM (PYHKITHH 1
26 5.2 | YpaBHeHUe KacaTeIIbHOMN 1
27 5.2 | YpaBHeHHe KacaTeIbHOU 1
28 5.3 | [IpuGnmxeHHbIe BEIYMCICHUS 1
29 5.5 | Bozpacranue u yobiBaHue QyHKIHIMA 1
30 5.5 | Bozpacranue u yobiBaHue QyHKIHIMA 1
31 5.6 | [Ipon3BoHBIE BRICIINX MOPSIKOB 1
32 5.8 | OkctpeMyM (yHKIMHM € €IMHCTBEHHOM KPHUTUYECKOMH 1
TOYKOU
33 5.8 | OkctpeMyM (yHKIMHM € €IMHCTBEHHOM KPHUTUYECKOMH 1

TOYKOH
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34 5.9 | 3agaun Ha MAaKCUMYM 1 MUHUMYM 1
35 5.9 | 3agaun HA MAKCUMYM M MUHUMYM 1
36 5.11 | Iloctpoenue rtpadukoB (QYHKIUH C NpPUMEHEHUEM 1
MIPOU3BOIHOMN
37 5.11 | Iloctpoenue rtpadukoB (QYHKIUH C NpUMEHEHUEM 1
MIPOU3BOJHOMN
38 Konmponsnas paboma Ne3 «llpouzeoonasny 1 Kp
86 | IlepBooOpa3Hasi u HHTErpaja 11
39 6.1 | Ilonarue nepBooOpa3HONA. 1
40 6.1 | [Tonarue nepBooOpa3HOM. 1
41 6.1 | Ilonarue nepBooOpa3HOM. 1
42 6.3 | [lnomangs KpUBOJIMHEHHOM Tpanenuu 1
43 6.4 | OnpeneneHHsblil HHTErpa 1
44 6.4 | OnpeneneHHbIN HHTETPAT 1
45 6.6 | ®opmyna Herotona — Jleitbuuna 1
46 6.6 | ®opmyna Herotona — JleiiOuuma 1
47 6.6 | ®opmyna Herotona — Jleitbuuna 1
48 6.7 | CoiicTBa onpe/IeJIeHHbIX HHTErPaoB 1
49 Koumponvnaa paooma Ned «llepeoodpasnaa u un- 1
mezpany
87 | PaBHOCHJIBbHOCTH YPABHEHHUIl H HEPABEHCTB 4 Kop
50 7.1 | PaBHOCHUIIbHBIE TPEOOPa30BaHUS YpaBHEHUN 1
ol 7.1 | PaBHOCHUIIBHBIE TPEOOPA30BAHNS YpaBHEHUN 1
52 7.2 | PaBHOCWIJIbHBIE ITPe0Opa30BaHUsl HEPABECHCTB 1
53 7.2 | PaBHOCHIJIbHBIE ITPe0Opa30BaHUsl HEPABEHCTB 1
88 | YpaBHeHus — CJIe[ICTBUS 7
54 8.1 | Ilonarue ypaBHEHUS — CIEJCTBUS 1
55 8.2 | Bo3BeneHne ypaBHEHUS B UETHYIO CTEIICHb 1
56 8.2 | Bo3BereHne ypaBHEHUS B UETHYIO CTEIICHb 1
57 8.3 | [lorennmpoBanue orapu(MUIECKUX YpaBHEHHHA 1
58 8.4 | lpyrue npeoOpa3oBaHusl, IPUBOIAIINE K YPABHEHUIO - 1
CJICZICTBHIO
59 8.5 | [IpuMeHeHHe HECKOJIBKHX MPeoOpa3oBaHUi, IPUBOJIS- 1
IIMX K YpaBHEHHIO-CJIEJICTBUIO
60 8.5 | [IpuMeHeHHe HECKOJIBKHX MPeoOpa3oBaHUi, IPUBOIS- 1
MIMX K YPaBHEHHIO-CJIEJICTBUIO
89 | PaBHOCWJIBHOCTH YPABHEHHIl U HEPABEHCTB CHCTe- 9
Mam
61 9.1 | OCHOBHEBIC ITOHSATHUS 1
62 9.2 | Pemenue ypaBHEHHI ¢ TOMOIIbIO CUCTEM 1
63 9.2 | Pemenue ypaBHEHHI ¢ TOMOIIBIO CHCTEM 1
64 9.3 | Pemenue ypaBHEHUil ¢ TOMOIIBIO CUCTEM (TIPOJOIIKE- 1
HUE)
65 9.3 | Pemenue ypaBHEHUil ¢ TOMOIIBIO CUCTEM (TIPOJOIIKE- 1
HUE)
66 9.5 | Pemenne HEpaBEHCTB C MOMOIIBIO CUCTEM 1
67 9.5 | Pemenue HEpaBEHCTB C MOMOIIBIO CUCTEM 1
68 9.6 | Pemenne HepaBEHCTB C MOMOIIBIO CUCTEM (TPOAOIIKE- 1
HUE)
69 9.6 | Pemenne HepaBEHCTB C MOMOIIBIO CUCTEM (TPOAOIIKE- 1
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HUE)

810 | PaBHOCWJIBLHOCTH YPABHEHHI HA MHOKECTBAX 4
70 10.1 | OcHOBHBIC IOHATHS 1
71 10.2 | Bo3BeneHne ypaBHEHHUS B UETHYIO CTEIIEHb 1
72 10.2 | Bo3BeneHue ypaBHEHHS B YETHYIO CTETICHb 1
73 Konmponsnaa paboma N5 «Ypasnuenus u nepasen- 1 Kp.
cmeay
811 | PaBHOCHJIBLHOCTH HEPABEHCTB HA MHOKECTBAX 3
74 11.1 | OcHOBHBIC MOHITHUSA 1
75 11.2 | Bo3BeneHre HEPAaBEHCTB B YETHYIO CTEIICHb 1
76 11.2 | Bo3BeneHne HEPaBEHCTB B YETHYIO CTETICHb 1
812 | MeToa mNpPOMEXYTKOB JJisi YpaBHeHHHi W Hepa- 4
BEHCTB
77 12.1 | YpaBHeHHs ¢ MOAYISIMH 1
78 12.2 | HepaBeHcTBa ¢ MOTyISIMU 1
79 12.3 | MeToa MHTEpBAJIOB ISl HEIPEPHIBHBIX (YHKIUI 1
80 Konmponsnaa paboma Ne6 «Ypasnenusn u nepasen- 1 Kp.
cmea»
814 | CucremMbl ypaBHeHWH € HECKOJbKHMHM HEH3BeCT- 7
HBIMH
81 14.1 | PaBHOCHUIIBHOCTH CUCTEM 1
82 14.1 | PaBHOCHUIIBHOCTH CUCTEM 1
83 14.2 | Cucrema — cnenctBue 1
84 14.2 | Cucrema — cnenctBue 1
85 14.3 | Metoj 3aMeHBI HEM3BECTHBIX 1
86 14.3 | Metoj 3aMeHBI HEM3BECTHBIX 1
87 Koumponsnasn paboma Nel «Ypasnenusn u nepasen- 1 Kp.
cmea»
IToBTOpEeHue 15
88-94 [ToBTOpEeHME Kypca anreOphl U HaYall MaTEMAaTHIECKO- 7
ro aHanu3a 3a 10-11 kiaccer
95-96 Hmozoseas konmponvhas paoomaiNes 2 Kp.
97-102 IToBTOpEHME Kypca MareMaTuKH 1o Marepuanam EI'D 6

20




PaCCMOTpeHO CoracoBaHo

Ha 3acepanuu LIMO yuutenell MaTeEMaTUKU U 3am. aupekropa o YBP
UH(OPMATHKH, MYHHIIMITAIEHOTO 00pa30BaTEIbHOTO yUpEK/Ie-

Hus «Cpenusist 00meoOpa3oBaTenbHas
IpOTOKOI N OT « » 20 ronma

mkosa Ne7y
O. A. Enuceena

« » 20 T

Ka.ﬂelmapno - TEMATHICCKOC IVIAHUPOBAHHUE

K pabouelt mporpaMme 1o reOMeTpuH,
Ha3BaHUC MPCIAMCTaA

YTBEPAKIAECHHON MTpUKa30M Ne OT«___ » 20 r.

Yuurteaa Kupmiakunoiit H.A.

Knacce 10
ToxoBoe KoJHYeCTBO YacoB: 70

KoJsinyecTBo 4acoB B Hezes11o: 2
I11aHOBBIX KOHTPOJILHBIX PadoT: 5
YMK yuammxcs:
e Aranacsa JI.C., Byry3zoB B.®., Kagomues C.b. u ap. I'eomerpus - 10-11 1., /yaeOnuk aiist 001mieo0-
pasoBatesbHbIX yupexaeHuil/ — M.: IIpocBemenue, 2004 — 2010.
YMK yuureas:
e AiiBazsn [I.®. I'eomerpus. 10 knacc. Iloypounsie miansl o yueOHuky JI.C. Atanacsna u ap. B nByx
yacTsax.- Boarorpan: Yuurens- ACT, 2004. /
e Aranacss JI.C., bByry3oB B.®. u ap. Usyuyenue reomerpun B 10-11 knaccax. Meroauueckue peko-
MeHAauuu K yueoHuky.- M.: IIpocsemenne,2001.
e Aranacss JI.C., byryzoB B.®. u ap. I'eomerpus 10 kiacc: noypoussle 1uianbl.- Boarorpan: Yuu-
Tenb, 2005.
e TaBpmioBa H.®. Iloypounsie pa3pabotku no reomerpuu. 10 kiacc.- M.: « BAKO», 2006,-(B mno-
MOIIIb MKOJIBHOMY YUUTEIIO).
e 3uB b.I'. 'eomerpust. Aunaktnueckue matepuansl 10 knacc— M. : [Ipocsemenue, 2008.
e Marepuains! no noaroroske k EI'OD.
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1 Hekxomopule ceedenusn uz naanumempuu 12
1.1 | VYrusl u 0Tpe3Ku, CBA3aHHBIE C OKPY>KHOCTBIO 4
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1 1.1.1 | Yrasl B OKpy>KHOCTU. BhIYuCI€HUE YTIIIOB ¢ BEPITHHON BHYTPHU U 1
BHE Kpyra, yIjla MeK1y XOpJIOH U KacaTeabHOU
2 1.1.2 | Teopema o mpou3BeICHUN OTPE3KOB Xop/. Teopema o KacaTeIbHOU 1
u cekyueil. Teopema 0 cyMMme KBapaToB CTOPOH M IHArOHAJIEH
napajiesorpaMMa
1.1.3 | Teopema o mpou3BeACHUH OTPE3KOB XOp/. TeopeMa o KacaTenpbHOU 1
u cekyiei. Teopema o cyMMe KBaJpaTOB CTOPOH M JUaroHajien
napajenorpaMmma
4 1.1.4 | BrnucaHHble U ONIMCAaHHBIE MHOTOYTOJIbHUKHU. CBOICTBa U ITpU3HA- 1
KU BIIMCAHHBIX M ONIMCAHHBIX YEThIPEXYTrOJbHUKOB
1.2 | Pemenue TpeyroJbsHUKOB 4
5 1.2.1 | CBOHCTBO OMCCEKTPHUCHI yTila TPEYTOJbHHUKA 1
6 1.2.2 | Pemenue TpeyroibHUKOB. Beraucienue Ouccekrpuc, menua. Bri- 1
coT. PainycoB BIIMCaHHOW U ONMCAaHHOM OKPY>KHOCTEU
7 1.2.3 | ®opmysl TUIOIAIM TpEyroyibHuKa, hopmyna ['epona 1
8 1.2.4 | BeipaxkeHue IJIOLIAAN TPEYTOIbHUKA Yepe3 PaauyC BIUCAHHOMN U 1
ONMCAaHHOM OKPYKHOCTEU
1.3 | Teopembl Menenas u UeBbl (nepenecenwvl na ypoxu 26-27)
1.4 | Dnnunc, runep6ona u napabosa
9 1.4.1 | 'eomerpuueckue Mecra ToueK. Pemienne 3aja4 ¢ HOMOIIbIO Te0- 1
METPUUECKUX NTPe0Opa30BaHUN U TE€OMETPUUECKUX MECT
10 1.4.2 | Dnmunc, runepboina u napadona kak 'MT. HepaspemmmocTs reo- 1
METPUYECKUX 3a]1a4 Ha IOCTPOEHHE
2 Cmepeomempus. Beedenue. 3
11 2.1 | IIpenmer crepeomeTpuu. OCHOBHBIE TOHATUS CTEPEOMETPHH: TOU- 1
Ka, psiMast, TUIOCKOCTh, MPOCTPaHCTBO. [loHsATHE 00 akcmomarude-
CKOM crioco0e MOCTPOEHUs CTEPEOMETPHH. AKCHOMBI CTEpEOMET-
pun
12 2.2.1 | IlepBble caencTBus U3 akcuoM. Perienue 3a1au Ha IpUMEHEHUE 2
aKCHOM M CJIEJCTBUH M3 HUX
13 2.2.2 | IlepBble ciieICTBUS U3 akCHOM. PemeHue 3a/1a4 Ha MPUMEHEHHE
aKCHOM M CJIEJICTBUM U3 HUX
3 | Illapannensnocms npAMBIX U NJIOCKOCHEN 16
3.1 | [NapamienbHOCTh NPSMBIX, PSIMON M MJIOCKOCTH 4
14 3.1.1 | [NapamenbHOCTh MPSMBIX B TIpocTpaHcTBe. [lapamienbHOCTh Tpex 1
PSIMBIX
15 3.1.2 | [NapamenbHOCTh MPSIMO M TUIOCKOCTH 1
16 3.1.3 | Pemenue 3a1a4 Ha napaJIeIbHOCTh MPSIMBIX, IPSIMOM U TJIOCKOCTH 1
17 3.1.4 | Pemenue 3a1a4 Ha TapaIICTBHOCTD MPSIMBIX, TPSIMOM U TUIOCKOCTH 1
3.2 | B3anMHOe pacrioyioskeHue MpsiMbIX 3
18 3.2.1 | B3aumHoe pacrioniokeHue MpsiMbIX B ipocTpaHcTBe. CKpelmBaro- 1
HIAECS TIPSIMBIE
19 3.2.2 | Yrubl ¢ coHanpaBJIeHHBIMU CTOPOHAMH. YTOJI MEXy IPSIMBIMU 1
20 3.2.3 | Pemenue 3a1a4 Ha B3aMMHOE PaACTIONIOKEHHUE MPSIMBIX B TPOCTPaH- 1
CTBE
21 Koumponwvnasa paboma Nel «Beedenue. Ilapannenvhocme npamulx 1 Kop.
U NIOCKOCMeu»
3.3 | [lapanmnenbHOCTD MIOCKOCTEH. CBONCTBA MapaieIbHBIX IOCKO- 2
cren
22 3.3.1 | [NapamnenbHOCTb IIIOCKOCTEH 1
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23 3.3.2 | [apannenbHOCTD MIIOCKOCTEH. CBOMCTBA MapaieIbHBIX IIOCKO- 1
cTen
24 3.4.1 | Terparap. [lapamnenenunes. 1
25 3.4.2 | Terparap. [Tapannenenurmnen. 1
26 3.5.1 | Teopema Menenas 1
27 3.5.2 | Teopema YeBbl. 1
28 3.6.1 | 3amaun Ha MOCTPOCHUE CEUCHUI 1
29 3.6.2 | 3agauyn Ha MOCTPOCHHUE CECUCHUN 1
30 Koumponvnasa paboma Ne2 «Ilapannenvhocms npsamulx u niocko- 1 Kp.
cmetiy
31 3aKJIIOUNUTEIbHBIN YPOK 110 TEME, 3aUET 1
4 Ilepnenoukynaprnocms npAMbIX U RIAOCKOCH Nl 17
4.1 | IlepnieHqUKyIIPHOCTH MPSIMON U TUIOCKOCTH 5
32 4.1.1 | llepneHukynsipHble NpsIMbIE B IPOCTPAHCTBE 1
33 4.1.2 | llepnennukynspusie npsmeie. [leprienuKynsapHbie MIOCKOCTH 1
34 4.1.3 | Ilpu3Hak neprneHIuKyISIPHOCTH IPSMOU U IIIOCKOCTH 1
35 4.1.4 | Teopema o IpsIMOH, MEPIEHANKYIIPHON TIOCKOCTH 1
36 4.1.5 | Pemenue 3a1a4 Ha NEPHEHIUKYISIPHOCTD MPSAMOU U MIIOCKOCTH 1
4.2 | llepieHAMKYISAp ¥ HAKJIOHHBIC. YTOJ MEXKTY MPSIMOM H TUIOCKO- 6
CTBIO
37 4.2.1 | IlepneHauKyssip ¥ HAKJIOHHBIE. PaccTOsIHUE OT TOYKH JI0 TUIOCKO- 1
CTH
38 4.2.2 | Teopema 0 Tpex MEPHEHIUKYISIPaxX 1
39 4.2.3 | PaccTosiHuEe MEX1y CKPEIIUBAIOLUIMMUCS IPSIMBIMU, PACCTOSTHUE OT 1
IPSIMOM IO TUIOCKOCTH, MEX]Ty TapaJlIeIbHBIMUA TPSIMBIMU
40 4.2.4 | Yroa MexJy nNpsiMOi U IIIOCKOCTBIO 1
41 4.2.5 | Pemenne 3a1a4y Ha BEIYUCICHHE PACCTOSHUI 1
42 4.2.6 | [NapamiensHoe poekTHpoBaHue. OPTOroHATHLHOE IPOSKTUPOBA- 1
Hue. [Inomaap opToroHanbHOM MPOEKIIMN MHOTOYTOJIbHUKA. M30-
OpaxxeHHe MpocTpaHCTBEHHbIX (uryp. LleHTpaibHOe MPOEKTHUPO-
BaHHE
4.3 | IByrpanusiii yroun. IlepneHauKyIsspHOCTh MIIOCKOCTEH 4
43 4.3.1 | JIsyrpaHHbI# yroJi, JMHEHHBIA YroJ JBYTPaHHOIO yIiia 1
44 4.3.2 | Ilpu3Hak nepneHIuKyIIPHOCTH ABYX TUIOCKOCTEH 1
45 4.3.3 | IIpssmoyronbHBIN Napajuienenumnes, Kyo 1
46 4.3.4 | Pemenne 3a7a4 Ha NEPIEHAUKYISIPHOCTD IJIOCKOCTEH 1
47 Koumponvnas paboma Ne3 «llepneHouxynsipnocms npsamvix u 1 Kp.
NJI0CKOCMe »
48 3aKITIOYUTEIBHBIM YPOK IO TEME, 3a4eT 1
5 | Muozozpannuxu 14
5.1 | llonarue mHOTOTpanHUKa. [Ipr3ma 3
49 5.1.1 | [lonsarue MHOTOTpaHHUKa. BeprmHel, pedpa, rpaHl MHOTOIpaHHH- 1
ka. Pa3BepTka. MHOTOTpaHHBIE YTIIBI. BBITYKITbIE MHOTOTPaHHUKH.
Teopema Ditepa
50 5.1.2 | [Ipu3ma, ee ocHOBaHHsI, OOKOBBIE pedpa, BEICOTa, OOKOBas IIOBEPX- 1
HoCTb. [IpsiMast u HaKJIOHHAs! TIPU3MBI
51 5.1.3 | Pemenue 3ama4 Ha cBolicTBa npu3Mebl. [IpaBuiibHas nmpuszma 1
5.2 | llupamuna 4
52 5.2.1 | upamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BrICOTA, OOKOBAS IO~ 1

BEPXHOCTh. TpeyroibHasi nupamuaa
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53 5.2.2 | llpaBwibpHas mupamMuaa 1
54 5.2.3 | Yceuennas nupamuaa 1
55 5.2.4 | Pemenue 3a1a4 Ha CBOMCTBA ITUPAMHUIBI 1
56 5.3.1 | I[IpaBwibHBIC MHOTOTpaHHUKHA. CUMMETpPHS B KyOe, Imapajuiesenu- 1
nejie, Ipu3Me ¥ MUPaMuJIe
57 5.3.2 | IIpaBwibHBIC MHOTOTpaHHUKHA. CUMMETpPHS B KyOe, Imapajuiesenu- 1
niejie, Ipu3Me ¥ MUPaMuJIe
5.4 | CeyeHust MHOTOTpaHHHUKOB. [locTpoeHue ceueHmit 3
58 9.4.1 | Ceuenust MHOrorpanHukoB. IlocTpoenue ceueHuit 1
59 5.4.2 | Ceuenust MHOTOrpaHHUKOB. [locTpoeHue ceueHmit 1
60 5.4.3 | Ceuenus mHororpanHukoB. [locTpoenue ceuennit 1
61 Koumponvnas paboma Nod « Muozocpannuxuy 1 Kp.
62 3aKJIFOUNATEIbHBIN YPOK 110 TEME, 3a4ET 1
6 | 3axknrouumenvnoe nosmopenue 8
63 6.1.1 | [TapamienbHOCTh MPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE 1
64 6.1.2 | [lapamienbHOCTh NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE 1
65 6.2.1 | [lepnieHqUKYIIPHOCTH B POCTPAHCTBE 1
66 6.2.2 | lleprieHqUKyIIPHOCTH B IPOCTPAHCTBE 1
67 6.3.1 | MHOTrOrpaHHHUKH 1
68 6.3.2 | MHOrorpaHHUKH 1
69 Hmoeosas konmponvuas paboma 1 u/m
70 6.4 | 3agaum, npemyiaraemeie Ha EI'D 1
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1 1.1 | [lonarue BekTOpa B IPOCTPAHCTBE. 1
2 1.2 | CnoxeHue u BBIYMTAaHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO. 1
3 1.3 | CnoxxeHue 1 BBIYMTAHHE BEKTOPOB. ¥ MHOXKEHHE BEKTOpA Ha YHCIIO. 1
4 1.4 | KommranapHbie BEKTOPBI. 1
S) 1.5 | KommuiaHapHbl€ BEKTOPBI 1
6 1.6 | 3agaum mo Teme «BEKTOPBI B MPOCTPAHCTBEY. 1 | 3auer
11 Memoo koopounam 6 npocmpancmee 15
7 2.1 | JlekapTOBBI KOOPJIMHATHI B IpocTpaHCcTBE. KOOpIMHATHI TOUKH. 1
8 2.2 | KoopauHatel BeKTOpa 1
9 2.3 | Csa3b MeX 1y KOOpAMHATAMU BEKTOpPA M KOOPAUHATAMU TOYEK 1
10 2.4 | Ilpocreiimue 3a1a4i B KOOPIMHATAX 1
dbopmysia pacCTOSHUSI MEKTY TOUKAMH.
11 2.5 | Ilpocreiimue 3a1a4u B KOOPIMHATAX: 1
KOOPJAWHATHI CEPEeIMHBI OTPE3Ka, BEIUMCIICHUE UIMHBI BEKTOPA 110
€ro KOOpJMHATAM.
12 2.6 | Kommponvuas paboma Nel « Memoo koopounam 8 npocmpancmeey 1 | Kop.
13 2.7 | Yron mexay Bektopamu. CKaJIIpHOE MTPOU3BE/IEHNE BEKTOPOB 1
14 2.8 | BouncieHue yrioB MEKIy NPSIMBIMU U TJIOCKOCTSIMH 1
15 2.9 | Pemenue 3a1au Teme 1
16 2.10 | IlenTpanbHas, oceBasi, 3epKajbHas CAMMETPUHU B IPOCTPAHCTBE. 1
17 2.11 | INapaienbHBIA IEpeHoc. 1
18 2.12 | Pemenue 3a1a4 Teme
19 2.13 | Pemenue 3amay teme
20 2.14 | Konmponwvnas paboma Ne2 «Memoo koopounam 8 npocmpancmeey 1 | Kp.
21 2.15 | UroroBslil ypok no Teme 1
Il | Tena epawenun Huaunop Komuyc Ilap 16
22 3.1 | Tena Bpamenus [lonsarue npsimoro Kpyrosoro muinsapa M3obpa- 1
x)eHne mmuHapa Popmyrna iomaan 60KOBOM MOBEPXHOCTH IIH-
nuHapa Pa3sepTka
23 3.2 | OceBoe ceueHUe U CEUCHMS, MapaJIICIIbHBIC OCHOBAHHIO 1
24 3.3 | Ceuenus mumHapa Hunmaapryeckne moBEpXHOCTH 1
25 3.4 | Ilpsimoii kpyrosoii konyc @opmyna mromann 60KoBOH moBepxHOCTH | 1
koHyca Pa3Beptka M300paxeHne KoHyca
26 3.5 | YceueHHBbII KOHYC. 1
27 3.6 | Ceuenus koHyca (OCEBOE M MapaylIeIbHOE OCHOBAHHUIO) 1
28 3.7 | Dnnunc, runep6oia u mapadosna kak ceyeHust Konyca Konndeckue 1
MOBEPXHOCTH
29 3.8 | Cdepa u map YpaBHeHue cepbl v MIOCKOCTH 1
30 3.9 | ®opmyna paccTOsIHHUS OT TOYKH JI0 MJIOCKOCTH B3anMHoe pacrnoso- 1
xeHue ceprl 1 iockoctu KacarenpHas miiockocts k cdepe M3o-
Opaxxenue chepsl 1 mapa
31 3.10 | Ceuenus mapa @opmya TIONIAAN TTOBEPXHOCTH MIapa 1
32 3.11 | Cdepa, BiucanHasi B MHOTOTPaHHUK 1
33 3.12 | Cdepa, onrcanHasi OKOJIO MHOTOTPaHHUKA 1
34 3.13 | Pemenue 3a1a4 no reme 1
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35 3.14 | Pemenue 3amay 1o reMe 1
36 3.15 | Koumponvuas paboma Ne3 «Tena spawenus Lurunop Kowyc 1 | Kp.
Hlapy
37 3.16 | UToroBelil ypok mo Teme 1
IV | Ob6vemut men 17
38 4.1 | Ilonstue ooveMa Tena Gopmyna odbeMa NpAMOyTroabHOTO apaye- | 1
Jenumena
39 4.2 | Ilonstue oobema tena @opmyna odbemMa MpsiMOyroiapHOro napamie- | 1
JIeTuIe1a
40 4.3 | [lonsatue oobema Tena @opmyna oObeMa MpsIMOYTOIbHOTO Tapaiie- | 1
JeTuIe1a
41 4.4 | ®opmyna obbemMa NPSIMON TPU3MBI 1
42 4.5 | ®opmyna oObemMa HIUIUHAPA 1
43 4.6 | ®opmyna oObeMa HAKIIOHHOHN MTPU3MBI 1
44 4.7 | ®opmyna oObemMa nmupaMubl 1
45 4.8 | ®opmyna oObeMa MAPaAMUIBI 1
46 4.9 | ®opmyna oObemMa KOHYCa 1
47 4.10 | Kommponvuas paboma Ne4d « Obvemvl meny
48 4.11 | ®opmyna oObema mapa 1 | Kop.
49 4.12 | ®opmyna odbema mapa. O6beM IapoOBOro CErMEHTa, IAPOBOTO 1
CJIOSI, IIAPOBOTO CEKTOPa
50 4.13 | ®opmyna odbema mapa. O6beM MIapOBOTO CErMEeHTa, IIapOBOTO 1
CJIOSI, IIAPOBOTO CEKTOPa
51 4.14 | ITnomane chepsl 1
52 4.15 | IInomane chepsl 1
53 4.16 | I[TomoOme mpocTpaHCTBEHHBIX Te OTHOIIICHUE TUTOIACH moBepxHo- | 1
cTel ¥ 00beMOB 0JIOOHBIX TeJ
54 4.17 | Konmponvuas paboma Ne5 « Obvemvlt meny 1 | Kbp.
V | 3aknouumensnoe nosmopenue 14
55 1 3aiauM 1o miaHuMeTpuu no Marepuangam EI'D 1
56 2 3aauM 1o IIAHUMETpUU 1o Matepuanam EI'D 1
o7 3 | 3amaum no miaHuMeTpuu o marepuanam EI'D 1
58 4 3ajiauM 1o miIaHuMeTpun no Marepuanam EI'D 1
59 5 3aauyM 10 MIaHUMETpUU 1o Matepuanam EI'D 1
60 6 3anaum Mo TIaHUMeTpHur 1o Marepuanam EI'D 1
61 7 3aauyM 10 MJIAHUMETpUU 1o Matepuanam EI'D 1
62 8 3a/1aun 1Mo CTepeOMEeTpHH 1o Marepuaiam EI'D 1
63 9 3aayM 1o cTepeoMeTpun 1o marepuanam EI'D 1
64 10 | 3agaum no crepeomerpun 1o marepuaigam EI'D 1
65 11 | 3amaum o crepeomeTpun 1Mo Marepuaiam EI'D 1
66 12 | 3agaum no crepeomerpun 1o marepuaigam EI'D 1
67 13 | 3agaum mo crepeomeTpun 1o Matepuagam EI'D 1
68 14 | UToroBslii ypok 1
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TPEBOBAHUSA K YPOBHIO ITOJAT'OTOBKH BBIITYCKHUKOB

B pesynbraTe m3yueHHs MaTeMaTHKHd Ha 0a30BOM YPOBHE YUEHUK JOJDKCH 3HAMb/NOHUMAMDY.
* 3HA4YeHUWE MATEeMaTHYECKON HayKW Ajs pelleHHs 3ajady, BO3HUKAIOIIMX B TEOPUM U MPAKTUKE; LIUPOTY
U B TO K€ BpeMsl OTPaHMYEHHOCTh IPUMEHEHUS MaTEMaTUYECKUX METOOB K aHAJIN3y U UCCIIEJOBAHUIO
IPOLIECCOB U SIBJICHUH B IPUPOJIE U OOLIECTBE;
* 3HaYEHHUE MPAKTHKH U BOTIPOCOB, BOZHUKAIOLINX B CAMOI MaTeMaTHKe JUIsi GOPMUPOBAHUS U PA3BUTHUS
MaTeMaTHYeCKOW HAyKU; UCTOPUIO PA3BUTUS MOHATHUS YUCIA, CO3AAHUS MAaTEMAaTH4ECKOIo aHalIM3a, BO3-
HUKHOBEHUS M Pa3BUTHS T€OMETPHH;
* YHUBEpCaJIbHbII XapaKTep 3aKOHOB JIOT'MKH MaTeMAaTHUYECKUX PAacCyXkJ€HUHM, UX NMPUMEHHMOCTh BO BCEX
00JacTsIX 4eI0BEUYECKOH eATeNbHOCTH;
* BEPOSTHOCTHBIN XapakTep pa3jMyHbIX IPOLIECCOB OKPYKAIOLIETO
MUDA;

AJITEBPA
ymembo

* BBINOJIHATH apUPMETHUECKUE AEUCTBUS, COUETast YCTHBIE M MMCbMEHHbIE TPUEMBI, IPUMEHEHNE BBIYUCITHU-
TEJbHBIX YCTPOICTB; HAXOANUThH 3HAYEHUS KOPHS HATYpaJbHOU CTENEHH, CTENIEHH C pallMOHaIbHBIM MOKa3a-
TeJeM, Jorapudma, UCIoIb3ys IPU HEOOXOIUMO

CTHU BBIYMCIIUTEIIBHBIE YCTPOMCTBA; NIOJIB30BAThCSA OLIEHKON U MIPUKUIKOMN ITPU MPAKTUYECKUX pacUueTax;

* MPOBOAWTH MO U3BECTHBIM (hopMysiaM W TIpaBUiIaM MpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHHM, BKITIO-
YalOMIMX CTENEHHU, PaJAUKalbl, Jorapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIINHU;

* BBIYUCJISATh 3HAYEHUS YHUCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISII HEOOXOAUMBIE TTOCTAHOBKHU
U TipeoOpazoBaHusl; UCTIOIH30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B PAKTUYECKOU ESTEIBHOCTH U TO-
BCEIHEBHOM XU3HU JJIA:

* MPaKTUYECKUX pacyeToB Mo ¢GopMylaM, BKIOYass (GOpMynbl, coAepiKaliue CTENeHU, PaguKaibl, JO-
rapuMbl U TPUTOHOMETpHUECKHE (QYHKIIUU, UCTIONH3Ys TPH HEOOXOIMMOCTH CITPABOYHBIE MaTEPHAIIBI
MPOCTENIIINE BHIUUCIUTEIbHBIE YCTPONUCTBA;

OYHKIIUU U TPAOUKHU

ymemb
* omnpeneniTh 3HaueHHe (YHKIMU 10 3HAYCHUIO apryMeHTa IpH pa3IM4yHbIX crocolax 3agaHus QyHK-
u;

* CTPOUTH I'papUKN U3YYEHHBIX (PYHKIIHIA;

* ONMCHIBaTh MO TpaduKy IMOBEJACHHE U CBOMCTBa (PYHKIINNA, HAXOAUTH MO rpaduky GyHKUINN HAaHOOIbIINE
Y HaMEHbILINE 3HAYCHMUS];

* pemaTh ypaBHEHHS, MPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIIOJIb3YysI CBOMCTBA (DYHKITUN U UX TPA(UKOB;
UCTIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM EATETbHOCTH U TIOBCEAHEBHOM KU3HU
JUISL:
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* OIMCAHUS C TIOMOIIBIO (QYHKIMH Pa3IMYHbBIX 3aBUCUMOCTEH, IPEACTaBICHHS X TpadUUeCcKH, HHTEpIpe-
TaIMK rpauKoB;

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ymembo

* BBIYUCIIATH IPOU3BOJIHBIE U IIEPBOOOPA3HBIE AIIEMEHTAPHBIX (YHKIUH, UCIOJIb3Ys CIIPAaBOYHbIE MaTepHa-
JIBI;

* HCCIIe10BaTh B MPOCTEHIIMNX CIydasX (yHKIUU HA MOHOTOHHOCTb, HaXOAUTh HaNOOJIbIINE U HAMMEHbILINE
3Ha4YeHUs QYHKIUN, CTPOUTH rPa)UKi MHOTOUWICHOB M MPOCTEHIINX PAIMOHAIBHBIX (YHKIUN C HCIIOIB30-
BAaHMEM allllapaTa MaTeMaTHYEeCKOro aHaJIn3a;

* BBIYMCIATH B MPOCTEHIIMX ClIydasX ILIOLIAAM C MCIIOJNb30BaHUEM I1EPBOOOPA3HOM;

UCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JEeSITE€IbHOCTH U IOBCEIHEBHON KU3HU
JUISL:

* pelLIeHUs NPUKIIAJHBIX 33/1a4, B TOM YUCJIE COLUAIbHO-IKOHOMUUYECKUX U (PU3UUECKUX, HAa HAauOOoJIbIINE U
HaVMEHBIIINE 3HAYCHHUSI, HA HAXO0KJICHUE CKOPOCTH M YCKOPEHUS;

YPABHEHUA U HEPABEHCTBA

ymemp

* pewaTh palUOHANbHbIE, MOKa3aTelbHbIe U JIorapu(MUUYecKue ypaBHEHUs U HEPABEHCTBA, IPOCTEHILINE
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;

* COCTaBIIATH YPABHEHUS U HEPABEHCTBA I10 YCIOBUIO 3a]a4H;

* HCII0JIb30BATh I MPUOIMKEHHOTO PELIeHNs] YPaBHEHUI U HEPAaBEHCTB IpayuuecKuil METOJ;

* u300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOKECTBA PELICHHH MPOCTEHIINX YpaBHEHHH U UX CHC-
TEM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JeSITeIbHOCTH U MOBCEIHEBHON KU3HU
JUISL:

* IIOCTPOCHMS U HCCIEAOBAHUSA MPOCTEHINIUX MATEMAaTHYECKUX MOJCIIEH;

SJIEMEHTbBI KOMBUHATOPUKH, CTATUCTUKHU U

TEOPUU BEPOATHOCTEN

ymembo
* pemarh npocTeiire KOMOMHATOPHBIE 3a7]aul METOJIOM Mepedopa, a TAaKXKe ¢ UCIIOIb30BAHUEM U3BECTHBIX
(bopMyII; * BBIYUCIATH B IPOCTEHIINX CITydasix BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUYETa YNCIIa UCXO/IOB;
UCIIONIL30BATh IPUOOPETCHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOH NEATEeIbHOCTH U MOBCEAHEBHON )KU3HU
JUTSL:

* aHaNM3a PEATbHBIX YHCIIOBBIX JTaHHBIX, MPEJICTAaBICHHBIX B BUJE TUArpamm, rpadukos;

* aHanM3a MHPOpPMAIMHN CTATUCTUUECKOTO XapaKkTepa;

IFEOMETPUS

ymembw

* pacmo3HaBaTh Ha YEPTEkKaX W MOJENAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHTH TPEXMEpPHBIE 00b-
€KThl C WX OIMCAHUSAMH, W300pKCHUSIMU;

* ONHUCHIBATHh B3aWMHOE PACIOJOXKEHHE MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHUPOBATH CBOU
CYXKJIEHUS 00 2TOM PacroIOKCHUH;

* aHAIM3UPOBATH B MPOCTEHUIINX CIydasX B3aUMHOE PACIIONIOKEHHE 0ObEKTOB B TPOCTPAHCTBE;

* M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIA; BBIMOIHATH YSPTEIKH TI0 YCIOBHUAM 3a71a4;

* CTPOUTH MPOCTEHIINE CEUEHUS Ky0a, MPU3MBbI, THPAMUJIBL;

* pelaTth TUIAHUMETPHYSCKUE M TPOCTCHINNE CTEPEOMETPUYCCKHE 3a/1a4l Ha HaXOXKJICHUE TeOMeTpHYe-
CKHUX BEIWYHH (IUIMH, YTJIOB, ILIOMIAACH, 00HEMOB);
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* JCIIONb30BaTh HPH PELICHUH CTEPEOMETPHUCCKHUX 3ajad IUTaHMMETPUUYECKHE (GaKThl U METOIbI;

* TIPOBOJUTH JOKA3aTeIbHbIC PACCYKICHUS B X0O/I€ PELICHUS 3a1a4

UCIIOJIB30BATh MPHOOPETCHHBIC 3HAHUS U YMCHHUS B IPAKTUYECKON AEATEILHOCTH M IOBCETHEBHOM KU3HU
U

* WCCIIe0BaHMs (MOJICIIUPOBAHNUS) HECIOKHBIX MPAKTHYECKUX CHUTYAIMi Ha OCHOBE M3Y4YEHHBIX (OPMYIT
U CBOMCTB (puryp;

* BBIYMCIICHHS OOBEMOB M IUIOIMIAAEH MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEJN NPH DPEIICHHH IMPaKTHYe-
CKMX 3ajlay, UCHOJIB3Yys NMPHU HEOOXOAMMOCTH CIIPAaBOYHHUKH U BEIYUCIUTEIBHBIC YCTPOWCTBA.
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