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1.

Iliianupyembie

pe3yJbTaThbl

oCBOCHUSA

y4eOHOro npeaMera

«MartemaTuka: aaredpa u Ha4yaJia MATEeMaTHY€CKOr0 AHAJIN3a, FTeOMeTPHsD)

Yray0JieHHbl YPOBeHb «CHCTEMHO-TeOPETHYECKHE PEe3YJAbTAThI)

Pazaea BeinyckHUK HayyuTCH BeInycKHUK OYy4YUT
BO3MOKHOCTh HAYYHUTHCH
Hean J1d yenemnoro npogoJnKeHus Il obecneuenus
O0CBOCHUA o0pa3oBaHus B03MONCHOCIU YCNEUHO20
npeaMera 10 CTIELUATIHOCTSIM, CBA3AHHBIM | IPOO0.IHCEHUS 00PA30B8AHUSL

C IMPUKIIaJHBbIM HCITIOJIb30BAHHUEM
MaTEMaTHKHU

no CReyuanbHOCMAIM,
CEA3AHHBIM C
ocywecmeneHuem HayyHoll
U UCCIe008aMeNbCKOU
oesmenvHocmu 6 ooaacmu
MaAMemMamuKy U CMEeHCHbIX
HAYK

TpeOoBaHua K

pe3yJabTaTtaM

Inemenmot
meopuu
MHOIICECME U
mamemamuy
ecKou
J102UKU

-CB0OOOIHO OTIEPUPOBATH
MOHSITHSMU: KOHEYHOE
MHOJKECTBO, 2JICMCHT MHOKECTBA,
MOIMHOXKECTBO, TIEpeceUeHUE,
00beIMHEHUE U PA3HOCTD
MHO’KECTB, YHUCJIOBBIC MHOXKECTBA
Ha KOOPAMHATHOW MPSMOH,
OTPE30K, HHTEPBAJI,
TIOJTyUHTEPBAJI, IPOMEXKYTOK C
BBIKOJIOTOM TOYKOM, rpahuueckoe
peCTaBICHNE MHOXKECTB Ha
KOOPJAMHATHOM TIOCKOCTH;
-3aJ]1aBaTh MHOYKECTBA
nepevyrciIeHuEM U
XapaKTEPUCTUUECKHUM CBOUCTBOM;
-OIIepUPOBATD MOHATHIMU
yTBEPXKACHUE, OTPUIIAHUE
YTBEPXKACHUS, UICTUHHBIC
JIO’)KHBIC YTBEPXKICHUS, IPUUNHA,
CJICJICTBHE, YACTHBIN CITy4ai
00111eTO YTBEPKICHHUSI,
KOHTPIIPUMED;

-POBEPATH MPUHAIIC)KHOCTD
AJIeMEHTa MHOXKECTBY;
-HaXOJIUTh MepeceycHNe 1
00beIMHEHNE MHOKECTB, B TOM
YHCIIe PEACTABICHHBIX
rpaduuecKk Ha YUCIOBOU
IIPSIMOM ¥ Ha KOOPJIMHATHOMU
TUTOCKOCTH;

-IPOBOJIUTH JTOKA3aTEIIbHBIE
paccykaeHust 1isi 000CHOBAHHUS
VUCTUHHOCTH YTBEPKJICHHUIA.

B nosceonesnou srcuznu u npu
U3yyeHuu Opyaux npeomemos:
-ACTIOTH30BATh YUCIOBBIE
MHOK€CTBA Ha KOOPJAUHATHOU
PSIMOM M Ha KOOPJIMHATHOM
TUTOCKOCTH JIJISI ONTUCAHUS
pPEaNBbHBIX MPOIECCOB U SBICHUM;
-TIPOBOJIUTH JTOKA3ATEIIbHBIE
PacCyKJIEHUS B CUTYyaITUsIX
IIOBCEJHEBHOM KM3HHU, IIPU

-/locmudicenue
pe3yabmamos pazoena II;
-0nepuposams NOHAMUEM
onpeoesienusl, OCHOBHbIMU
suUOaMu onpeoeneHul,
OCHOBHbBIMU 8UOAMU
meopem,

-NOHUMAMb CYMb
KOCBEHHO20
dokazamenbcmea;
-0nepuposams NOHAMUAMU
CUemHO020 U HeCUemHO20
MHOMCeCmea;
-npUMeHAmMb Memoo
Mamemamu4eckou
UHOYKYUU 0151 NPOBEOEHUs
paccyaicoeHuti u
dokazamenbCcme u npu
peueruu 3a0au.

B nogceonesnou srcuznu u
npu u3yueHuu Opyeux
npeomemos:
-UCHONB308AMb
meopemuKo-
MHOMCECMBEHHbIU A3bIK U
A3bIK N02UKU OJ151 ONUCAHUS
PeanbHbulX NpoYeccos u
A6/1eHULL, NPU peuleHuU
3a0a4 Opyeux yueOHvIx
npeomemos




pELIeHUH 3a1a4 U3 IPYTUX
IpPEeIMETOB

Yucna u
6bIPAIICEHUA

— CB00OHO ONEpUPOBATH
MOHSTHAMU: HATypaJbHOE YHCIIO,
MHO’KECTBO HATypaJTbHBIX YUCE,
1[EJI0€ YUCII0, MHOKECTBO IIEJIBIX
yuces, OObIKHOBEHHAas! po0b,
JecAaTUYHas 1poOb, CMEIIaHHOE
YHUCJI0, pallUOHAILHOE YHUCIIO,
MHO’KECTBO PaIliOHAIbHBIX
qyuces, UppalMoHaIbHOE YUCIIO,
KOpPEHb CTEIIEHH N,
JEUCTBUTEIILHOE YUCIIO,
MHOKECTBO JICHCTBUTEIBHBIX
quces, TeoMeTpruyecKas
UHTEPIIPETAINS HATYPAJIbHBIX,
LIENBIX, PAMOHANIBHBIX,
JEHCTBUTETBHBIX YHCEIT;

— TMIOHUMATh ¥ OOBSICHATH
Pa3sHUILy My HO3MLHOHHOHA 1
HETO3UIITMOHHOW CUCTEMaMHU
3aIuCcH YHUCeT,

— MEePEBOJUTD YUCTIA U3 OJTHON
CUCTEMBI 3aITUCH (CHCTEMBI
CUHCIICHHUS) B IPYTYIO;

— JIOKa3bIBaTh W HUCIIOJIb30BaTh
NPU3HAKU JETUMOCTHA CYMMBI U
IPOU3BEACHUS TPU BBHITOJHEHUH
BBIUMCIICHUH U PEILICHUH 3a]1ay;
— BBITIOJIHATD OKPYTJIEHUE
palMOHANIbHBIX U
UppalMOHAIBHBIX YHCEI C
3aJIaHHON TOYHOCTHIO;

— CpaBHUBATH JCHCTBUTEIbHBIC
YuCia pa3HbIMU CIIOCO0aMU;

— YIOpSI0YMBATh YKCIIA,
3aMrCcaHHbIC B BUJIC
OOBIKHOBEHHON M NECATUYHON
IpoOu, yuca, 3arucaHHbIC C
UCIIOJIb30BaHHEM
apu(PpMETHIECKOTO KBaIPATHOTO
KOPHsI, KOpHEW CTENEeHU OOJbIIIe

b
— gaxoauth HOJI m HOK
Pa3HBIMH CIIOCOOAMH H
UCITOJIh30BaTh UX MPH PEIICHUH
3a/1ad4;
— BBITIOJTHATH BBIYUCIICHUS H
npeoOpa3oBaHuUs BEIPAKESHUM,
COJICPIKAINUX JICHCTBUTEIIBHBIC
4KCIa, B TOM YHCIIE€ KOPHH
HATypPAJIbHBIX CTEIICHEH;
— BBIITOJTHATH CTaHIapTHHIC
TOXKJICCTBEHHBIE TTPEOOpa30BaHHUS
TPUTOHOMETPHUYCCKUX,
Jorapu(pMUIECKHX, CTCIICHHBIX,
UPPAMOHAIBHBIX BRIPAKCHUH.
B nosceonesnoti orcusnu u npu
U3yyeHuu Opyaux npeomemos:
-BBIIIOJIHATh M OOBSICHITH

— Jlocmuoicenue
pe3yabmamos pazoena I1;
— C80000HO Onepuposams
YUCTOBLIMU MHOHNCECMBAMU
npu peuleHuu 3a0au,

— HOHUMAMb NPUHUHBL U
OCHOBHble udeu
PACUUPEHUsL YUCTOBbIX
MHOJICECE;

— 871a0emb OCHOBHLIMU
NOHAMUAMU MeopUl
oenumocmu npu peueHuu
CMAaHOapmHbIX 3a0ay
—umems 6a308ble
npeocmasienus o
MHOJICeCmEe KOMNJIEKCHbIX
yucen;

— CB80000HO BbINOIHAMD
ModCOecmeeHHbvle
npeobpazoeanus
MPULOHOMEMPUYLECKUX,
J102apugpmuyeckux,
CMEeNneHHbIX BbIPANICEHULL,

— e1adems popmynou
ounoma Hetomona,

— NPUMEHSIMb NPU peuleHuu
3a0au meopemy 0 TUHEUHOM
npeocmasnenuu HO/;

— NPUMEHSIMb NPU peuleHuu
3a0ay Kumaiickyio
meopemy 006 ocmamxax,
— NPUMEHSIMb NPU peuleHuu
3a0au Manyio meopemy
Depma,

— yMemb GbINOJIHAMb 3ANUCH
YUCAA 8 NO3UYUOHHOU
cucmeme CUUCAEHUSL,

— NPUMEHSIMb NPU peuleHuu
3a0a4 meopemuxo-
yuCcn08bie PYHKYUU. YUCTO
u cymma oenumeiet,
@yHxyuro Jiinepa;

— NPpUMEHSIMb NPU peuleHuu
3a0ay yenwuvie Opoou,

— NPUMEHSIMb NPU peuleHuu
3A0aYMHO20YNEHbL C
oelcmeumenbHbiMU U
yenvimu Koagpuyuenmamu,
— 871a0emb NOHAMUAMU
npUBOOUMBLU U
HenpueooOUMblLL MHO2OYIEH
U NPUMeHAMb UX Npu
pelenuu 3a0ay;

— NPUMEHAMb NPU peuleHUU
3a0auy OCcHOBHYI0 meopemy
aneeopuol;

-NPUMEHAMb NPU peuleHUU
3a0a4 npocmetiuiue




CPaBHEHHUE PE3YIILTATOB
BBIYMCIICHUN TIPU PEIICHUU
NPAKTUYECKUX 3a7a4, B TOM
4uCiIe MPUOJIKEHHBIX
BBIUMCIICHUMN, UCTIOJIb3YS Pa3HbIE
Croco0bl CPaBHEHUI;
-3aMHCHIBaTh, CPAaBHUBATH,
OKPYIJISTh YHCJIOBBIE JAHHBIE
pealIbHBIX BETMYUH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM
U3MEpEHUS;

-COCTaBJISTh U OLICHUBATh
pa3HbIMHU CIIOCOOAMU YHCIIOBbIE
BBIPAKCHUS TP PEIICHUN
NPAKTUYECKUX 3aJa4 U 3a/1a4 U3
JIPYTUX Y4eOHBIX TPEIMETOB

@YHKYUU KOMNIEKCHOU
nepemeHHol KaK
eeomempuyeckue
npeoopaso08amsl

Ypaenenusn u
HepaseHncmea

—CB00OAHO ONIEPUPOBATH
TOHSTHSIMU: YPABHCHHE,
HEPABCHCTBO, PABHOCUIIbHBIC
ypaBHCHHS M HCPABCHCTBA,
ypaBHEHUE, SBIISIONIEECS
CJICJICTBHEM JIPYTOr0 YpaBHCHUS,
ypaBHCHHMSI, PABHOCHJIbHBIC Ha
MHOKECTBE, PaBHOCHJIbHBIC
npeoOpa3oBaHusl ypaBHEHHUI;
—peIIaTh Pa3HbIE BUJIBI
yYpaBHEHHH U HEPABEHCTB U MX
CUCTEM, B TOM YHUCJIE HEKOTOPHIE
ypaBHEHUA 3-i U 4-i CTENEeHEH,
JTpOOHO-paIMOHATIBHBIE U
UppalvOHAIbHbIE;

—OBJIa/IETh OCHOBHBIMH TUITAMHU
MOKAa3aTeNbHBIX,
Jorapu(pMUIECKHUX,
UPpALMOHAIBHBIX, CTETICHHBIX
YpPaBHECHUH U HEPABECHCTB U
CTaHJAapTHBIMH METOJIAMU UX
PEIICHUI 1 TPUMEHATh UX TPU
pEIIeHUH 3a/a4;

—TIPUMEHATH TeopeMy besy k
PEIICHUIO YPaBHEHMUIT,
—IPUMEHSATH Teopemy Buera s
pEIIeHNs] HEKOTOPBIX YPABHEHHI
CTEIICHU BBIIIIE BTOPOU;
—IOHUMATh CMBICII TEOPEM O
PaBHOCWIBHBIX H
HEPABHOCHUITbHBIX
npeoOpa3oBaHUSX YPaBHCHUN U
YMETh UX JOKA3bIBATH;
—BIIAJIETh METOJIJAMHU PEIICHHUS
ypaBHEHH, HEPABEHCTB M UX
CUCTEM, YMETh BBIOUPATH METOJ]
penieHust 1 000CHOBBIBATH CBOH
BHIOOD);

—HCIIOIH30BaTh METO]T
WHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB, B TOM YHUCJIC
JTPpOOHO-pAIIMOHATBHBIX U
BKJIFOYAIOIIUX B ceOs
UPPAlMOHATHHBIC BRIPAKCHHS;

— Jlocmuoicenue
pe3yaomamos pazoena II;

— c80000HO onpeoesimo
Mun u 8blOUPAMb Memoo
peuieHusl NOKA3ameibHbIX U
Jlo2apupmuyeckux
VpasHeHuu U Hepagencma,
UPPAYUOHATLHBLX
VpasHeHuU U HepageHcma,
MPUSOHOMEMPUYLECKUX
VpagHeHuu U Hepagencma,
ux cucmem,

— c80000HO peuiamb
cucmemvl TUHEUHbIX
VpPasHeHUl;

— peuams OCHOBHbIE MUNbL
VpageHeHuu U HepaseHcms ¢
napamempamu,

— NPUMEHAMb NPU peuleHuU
3a0ay4 HepageHcmea

Kowu — bynaxosckoeo,
bepnynnu;

— umMems npedcmasiienue o
HepaBeHCmMeax Mexcoy
CpeoOHUMU CmeneHHbIMU




—pemath aaredpanyeckue
ypaBHCHHS ¥ HEPABEHCTBA U MX
CHCTEMEI C TapaMeTpaMu
anredpandecKkuM U rpaduuecKum
METOJIaMHU;

—BJIa/IETh Pa3HBIMU METOJAMHU
JI0Ka3aTeNbCTBA HEPABEHCTB;
—penaTh ypaBHEHUS B IEIIBIX
qHCclax;

—H1300pakaTh MHOKECTBA Ha
TUIOCKOCTH, 33]JaBa€MbIe
ypaBHCHHSIMU, HEPABCHCTBAMU U
UX CUCTEMaMHU;

—CBOOOIHO UCTIONB30BAThH
TOXJECTBEHHBIC IPE0OPA30BaHHMS
TIPY PENIEHUH YPAaBHEHHUH 1
CUCTEM ypaBHEHUH

B nosceomnesnoii scuznu u npu
UsyueHuu Opyaux npeomemos:

— COCTaBIISITh U peniaTh
ypaBHCHMSI, HCPABEHCTBA, X
CUCTEMBI TIPU PEUICHUH 3a/1a4
JIPYTHX Y4eOHBIX MPEAMETOB;

— BBITIOJTHATH OIICHKY
NPaBIOTOA00US Pe3yIbTaTOB,
MOJTy94aeMbIX IPU PEIICHUH
pa3IMYHBIX ypaBHEHUH,
HEPaBEHCTB U MX CHUCTEM IIPH
peIIeHn 33729 JPYTUX YIeOHBIX
IPEIMETOB;

— COCTaBIISITh U peiaTh
ypaBHEHUS M HEPABEHCTBA C
napaMeTpaMHu MPH PEIIeHUN
3a/1a4 IPYruX y4eOHbBIX
PEIMETOB;

— COCTaBIISITh ypaBHEHHUE,
HEPaBEHCTBO HIIM UX CUCTEMY,
OIHCHIBAIOIIHNE PEATBHYIO
CUTYAIUIO WIH TTPHUKIIATHYFO
3a/1a4y, HHTEPIPETUPOBATH
MIOJTYYE€HHBIE PE3ybTaThI;

— HCIOJIB30BATh IPOTPaMMHBIE
CpEICTBA MPHU PEIICHUN
OTJICTILHBIX KJIACCOB YPABHCHUH U
HEPABEHCTB

Dynkuyuu

— Bnagers nonsitusamu:
3aBUCUMOCTH BEJIMYWH, YHKIINSA,
apryMeHT ¥ 3HA4YCHHE (PYHKITUH,
00J1acTh OMpeeIeHus U
MHOECTBO 3Ha4eHUH ()YHKIIUH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIMM, HYTUd QYHKITAH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHKe Ha YHCIOBOM
POMEXYTKE, yObIBAHUE HA
YUCJIOBOM MIPOMEXKYTKE,
HauOoJIbIllee U HAUMEHbIIIEE
3HaueHue (YHKIIMU HA YUCIOBOM
IPOMEXYTKE, IEPUOINUECKas
GyHKIMS, IEPUOJI, YETHAS U

— Jlocmuoicenue
pe3yibmamos pazoena I1;
— g1ademv NOHAMUEM
ACUMNMOmMbL U YMEMb €20
NPUMEHAMb NPU peuleHuu
3ao0au,

— NpUMEHAMb Memoobl
peuieHust npoCmenuux
ougpepenyuanvrovlx
VPAGHeHUll nepeozo u
8MOp0o20 NOPsIOKO8




HeuyeTHas PYHKIUU; YMETh
MPUMEHATH 3T MOHSTHUS TIPU
pELIeHNH 3a/a4;

— BJIaJIETh IOHATUEM CTEICHHAs
(GyHKIHMSA; CTPOUTE €€ rpaduK U
YMETb MPUMEHSITh CBOMCTBA
CTENEHHOW QPYHKIIUU TIPpU
pElIeHUH 3aa4;

— BJIaJIETh NOHATUSAMU
nokasarenbHas QyHKIMS,
3KCIIOHEHTA; CTPOUTH UX rpaduKu
U YMETh MIPUMEHSITH CBOMCTBA
NOKa3aTeIbHON (QYHKIUU MTPH
pElIeHUH 3a/a4;

— BJIaJIETh IOHITUEM
aorapupmuyeckas QyHKIHS;
CTPOMTH €€ TpaQUK U yMETh
MPUMEHSITh CBOMCTBA
Jaorapu(pmMu4ecKoil GyHKIUU TPH
pElIeHUH 3a/a4;

— BJIaJICTh TIOHITUSIMU
TPUTOHOMETpPUYECKHUE (PYHKIINH;
CTPOUTH UX TPA(QUKK U YMETh
PUMEHSATH CBOMCTBA
TPUTOHOMETPUUECKUX QYHKITUH
IpU pelieHuH 3a/1a4;

— BJIaJIETh IOHATHEM OoOpaTHas
GYHKIUS; TPUMEHSITH 3TO
NOHSITUE MIPU PELIEHUU 3a/1ay;

— NPUMEHSATH NP PEUICHUN
3a/1a4 CBOMCTBA (DYHKITHHA:
YETHOCTh, IEPUOIUYHOCTb,
OTPaHUYEHHOCTb;

— NPUMEHSATH NPU PEUICHUU
3a/1a4 npeoopa3zoBaHus rpauKoB
byHKIMH;

— BJAJETh NOHATUAMM YHCIIOBAs
MOCJIEI0BATENILHOCT,
apupmMeTHIeCcKas 1
r€OMETPUYECKas MPOrPECCUSL;

— NPUMEHATH NPU PELICHUU
3a7]a4 CBOWCTBA U MPU3HAKH
apu(pMETUIECKON U
F€OMETPUUECKON MPOTPECCU.

B nosceounesmnoti orcusnu u npu
U3yyeHuu Opyaux y4eOHvlx
npeomMemos:

— OIpENENATh M0 rpaduKkam u
UCIIOJIb30BATH JJI PELICHUS
MPUKJIAHBIX 3a7a4 CBOICTBA
peanbHbIX NPOLECCOB U
3aBUCUMOCTEN (HAaMOOJbIINE U
HAaMMEHbIIINE 3HAYCHHUS,
MPOMEXKYTKHU BO3pAaCTaHUs U
yObIBaHHS (DYHKIIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
ACHUMIITOTHI, TOUKH Heperuoda,
NEpUOJ U T.I1.);

— UHTEPHPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM




IIPAKTUYECKON CUTYaLUU;.

— OMPEJIENATH 0 rpaduKam
IPOCTEHIINE XapaKTEPUCTUKU
NEPUOJUYECKUX MPOLECCOB B
OMOJIOrUU, IKOHOMUKE, MY3bIKE,
paanocBs3u U Ap. (aMIUIUTYAA,
IIePHOJ U T.II.)

Inemenmaot
mamemamuy
eCcKo20
anaiuza

—Banets moHsATHEM OECKOHEYHO
yOBIBaOIAst TEOMETPUUYECKAS
IIPOTPECCHSI K YMETh TPUMCHSTh
€ro TIPH pEIICHUY 33714,
—IPUMEHSATH VIS PEIICHUS 3a/1a4
TEOPUIO MPEJIENIOB;
—BJIAJICTh TOHATUSIMU
OECKOHEUYHO OOJIbIINE U
OCCKOHEYHO MaJIble YHCIIOBBIC
MOCJICIOBATCIIBHOCTH U YMETh
CpaBHUBATh OECKOHEYHO
OJIBIITHE U OECKOHEYHO MaJIble
MOCJIEI0BATEIILHOCTH;
—BJIaJICTh TIOHSITHUSAMMU:
TIPOU3BOTHAS $yn1<um1 B TOUKE,
IIPOU3BOJIHAS (DYHKITUH;
—BBIYUCIISITH TIPOU3BOJTHBIC
3JIEMEHTAPHBIX (PYHKITUH U MX
KOMOMWHAIIHIA;
—HccneoBaTh GyHKIUU Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;
—CTPOUTH rpadMKu U MPUMEHSTD
K PEIICHMIO 33]1a4, B TOM YHCIIE C
napameTpom;
—BJIaJIETh TIOHATHEM KacaTebHas
K rpaduKy QyHKIIMH U YMETh
MPUMEHSTH €TI0 TIPH PEelIeHUU
3azay;
—BJIaJICTh TTOHATUSIMU
nepBooOpazHast PyHKIA,
OIPEJICIICHHBI UHTETPAJI,
— IIPUMEHATH TeopeMy HbroTona—
JleviOHuIIa U ee CIeACTBUS IS
SIICHUS 3a]1a4.

NOBCEOHEBHOU HCUZHU U NPU
U3yyeHuu opyaux y4eOHvlx
npeomMemos:

—pemaTh MPUKIIaIHbIE 3a]a4H U3
ouonoruu, GU3NKU, XUMUH,
HSKOHOMHKH U JPYTHX MPEIMETOB,
CBSI3aHHBIC C UCCIICOBAHUEM
XapaKTePUCTUK TPOIIECCOB;

— WHTEPIPETUPOBATH
MIOJTY9YCHHBIE PE3YJIbTAThI

— Jlocmuoicenue
pe3yavbmamos pazoena I,

— Cc80000HO 81a0emb
CMAaHOApmMubIM annapamom
Mamemamuiecko2o
AHanU3a OJisl BLIYUCTICHUS]
NPOU3BOOHBIX (DYHKYUU
OOHOU NepeMeHHOU;

— C80000HO NPUMEHAMb
annapam
Mamemamuiecko2o
ananuza OJist UCCe008aAHUS.
@YHKYUIL U NOCMPOeHUs.
epaghuxos, 8 mom yucie
Uccne008aHusl Ha
8bINYKIOCHb;

— onepupogamb
HOHAMUEM NepeoooOPa3HOLL
@dyHKyuu 01 peuteHus
3a0ay;

— o61ademo
OCHOBHbIMU C8EOCHUAMU 0O
unmeepane Horomona—
Jletibnuya u e2o
npocmeuux NPUMeHeHUsX,
— onepupogams 6
CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUUUX
NOPsOKO8;

— yMemb npuMeHsamby
npu pewenuu 3a0ay
CBOUCMBA HENPEPbIGHBIX
dynryuil;

— yMemb NpUMeHamb
npu pewieHuu 3a0ay
meopemul Beuepwmpacca,
— yMemb GbINONHAMb
NPUOIUINCEHHDBIE
8bIUUCTIEHUS (MEMOObL
peuleHus ypasHeHuil,
BbIYUCTICHUSL ONPEOESIeHHO20
unmezpana);

— yMemb NPUMEHSMb
NPUNOdHCEHUEe NPOU3BOOHOT
U onpedeneHHo20
uHme2pana K peueHuio
3a0a4 ecmecmeo3HaAHUsL,

- e1ademsv NOHAMUAMU
8Mopas NPou3600Hasl,
8bINYKIIOCMb 2paAPuKa
dyuKkyuu u ymems
ucciedosams QyHKYuo Ha
8bINYKJIOCHb




Cmamucmuk
a

u meopus
éepoammnocm
eil,

Jl02uKa u
Komounamop
uKa

— OnepupoBaTh OCHOBHBIMU
onucaTeIbHbIMU
XapaKTEPUCTUKAMU YUCITOBOTO
HaOopa, MOHATHEM TeHEepaJIbHAS
COBOKYITHOCTb U BHIOOPKOH U3
HEe;

— ONEPUPOBAThH MOHATUSIMU:
4acTOTa U BEPOSITHOCTH COOBITHSI,
CyMMa M TIPOU3BEIECHHE
BEPOSITHOCTEMN, BHIYUCIISATh
BEPOSITHOCTU COOBITHI HA OCHOBE
MOJICUETa YKCIia UCXO/IOB;

— BJIaJIeTh OCHOBHBIMHU
MOHSTHSIMU KOMOUHATOPUKH U
YMETh MX IPUMEHSTh TIPH
pelieHuu 3ajaay;

— UMETh IIpe/icTaBlieHne 00
OCHOBaX TEOPUU BEPOATHOCTEH;
— UMETh MPEJICTABICHUE O
JUCKPETHBIX M HEMPEPHIBHBIX
CIIy4yalHBIX BEJTUYHUHAX U
pacnpenenenusx, 0
HE3aBUCHUMOCTH CIIy4alHBIX
BCJIMYHH;

— UMETh MPEJICTABICHUE O
MaTeMaTHYECKOM OXHJIaHUU U
JTUCTIEPCHUH CITyYaWHBIX BEJIMYUH;
— UMETh IIPEJICTABIICHUE O
COBMECTHBIX paclpeIeIeHUIX
CIIy4ailHBIX BEJIMYHH;

— MIOHUMATh CYTh 3aKOHA
OOJBIINX YUCENT U BHIOOPOUYHOTO
METO/1a U3MEPEHHS
BEPOSITHOCTEH;

— UMETh IIPEJICTABIICHUE O
HOPMAJILHOM PaCIpEACIICHUN U
IpuMepax HOPMaJIbHO
pacipeieIeHHBIX CITy4ailHbIX
BEJIMYUH;

— UMETh IIPEJICTABIICHUE O
KOPPEJISIIUU CITyYalHbIX
BEJIMYMH.

B nosceonesnoti orcusnu u npu
U3yYeHuU Opyaux npeomemos:

— BBIYHCIISATH WU OLICHUBATh
BEPOSTHOCTH COOBITHIA B
pEATBHOM KU3HU;

— BBIOMpATh METOIBI
MOAXOASIIETrO MPEICTABICHUS U
00pabOTKH JTAaHHBIX

—/locmudicenue
pe3yabmamos pazoena I1;
—umems npeocmasierue o
YEeHmpanbHOU NPeoesibHOl
meopeme;

—umems npeocmaeienue o
8b100POYHOM
Koaghhuyuenme
Koppenayuu u TuHeuHou
peepeccuu;

—umems npeocmasienue o
CMamucmu4ecKux
2unomesax u npogepke
cmamucmu4eckou
2unomessvl, 0 CMAMUCmuKe
Kpumepusi u ee ypogHe
3HaUUMOcCmu,

—umems npedcmasieHue o
CBA3U IMNUPUYECKUX U
meopemu4ecKux
pacnpeoenenuil,

—umems npeocmasienue o
KOOUpPOBAHUU, 0BOUUHOLL
3anucu, 080UYHOM Oepese;
—a11a0emsb 0OCHOBHLIMU
HOHAMUAMU MeopUuU
epaghos (epagh, eepuuna,
pebpo, cmenensb 8epulUHtbl,
nyms 6 epage) u ymems
NPUMEHAMb UX NPU
peuteHuu 3a0au,

—umems npeocmasiienue o
0epesbax u ymems
NPUMEHAMb NPU PeuleHUU
3a0auy,

—61a0emsb NoHAmMuem
CBA3HOCMb U YMEemb
NPUMEHAMb KOMNOHEHMbl
C8A3HOCMU NPU peuleHUU
3a0auy,

—yMembyb 0CyUiecmensams
nymu no peopam, o6xoobi
pebep u sepuiun epaga;
—umems npeocmasierue 0o
2UIEPOBOM U
2aMUTbMOHOB0OM NYMU,
uMems npeocmasieHue o
mMpyoOHOCMU 3a0a4u
HAX0HCOeHUs
2aMUTbMOHO8A NYMU,
—671a0emb NOHAMUAMU
KOHeYHble U CYUemHble
MHOJMCECmea u ymems ux
NPUMEHAMb NPU PpeuleHuU
3a0au;

—yMemb NPUMEHAMb Memoo
Mamemamuieckou
UHOYKYUU,

—yMemob NPUMeHAMb
NpUHYUnN ,Z?upuxﬂe npu




peulenuu 3a0ay

Texcmoeuvie
3a0avu

—Penrath pasHbic 3a1a4u
MOBBIIICHHOHN TPYTHOCTH;
—aHAIM3UPOBATh YCIOBUE
3a/1a4M, BEIOMpATh ONTUMAIIbHBIHI
METOJ] pelIeHHs 3a/1a4H,
paccMmatpuBasi pa3IndHbIe
METOJIBI;

—CTPOUTH MOJIEINTb PEIICHUS
3a/1a4d, TPOBOJANTH
JI0Ka3aTeNbHBIC PACCYXKICHUS
IpU peIIeHUH 3a1a4u;

—pemaTh 3aJa4u, TPEOyIoIIne
nepebopa BapuaHTOB, IIPOBEPKH
YCIOBHH, BEIOOPA ONTHMAIEHOTO
pe3yibTaTa;

—aHAIM3UPOBATH U
MHTEPIPETUPOBATH MOTyUYCHHBIC
peIIeHNsI B KOHTEKCTE YCIOBHUS
3aJla4yd, BEIOMpATh PEIICHUS, HE
IPOTHBOPEYAIIUEC KOHTEKCTY;
—TIEPEBOJUTH NP PEIICHUN
3a1au HHGOPMAITHIO U3 OJHOM
(OpMBI 3amKCH B JPYTYIO,
UCTIOJNB3YsI PU HEOOXOUMOCTH
CXEMblI, TabJIUIIbI, TpaduKH,
auarpammsl.

B noeceonesnoii scusnu u npu
u3yyeHuu Opyeux npeomemos:
—pelaTh NPaKTUYECKUE 3a4a4u U
3aJla4M U3 IPYTUX OPEeIMETOB

-Hocmuoicenue
pe3yabmamos pazoena Il

I'eomempusn

— Brnanets reomeTpuyecKUMHU
TMOHSTHSIMU TIPU PEIICHUH 3a7a4
U TIPOBEJICHUN MATEMATHYECKUX
pacCyXICHUH;

— CaMOCTOSITEIHHO
dbopMynrpoBaTh OnpeaeIeCHUs
TCOMETPUUECKUX QUTYD,
BBIJIBUTATh TUTIOTE3bI O HOBBIX
CBOMCTBaxX U MPU3HAKaX
T€OMETPUIECKUX PUTYp U
000CHOBBIBATh HJIU ONIPOBEPTaTh
1X, 0000111aTh UIIN
KOHKPETU3UPOBATH PE3YIIbTATHI
Ha HOBBIX KJaccax Guryp,
IPOBOJUTH B HECTIOXKHBIX
ciydasix kiaccuukanuto Guryp
M0 Pa3IUYHBIM OCHOBAHUSIM;

— WCCIIEIOBATh YEPTEXKH,
BKJTFOYast KomOuHamu Guryp,
U3BIIEKATh, HHTEPIPETUPOBATD U
npeoOpa3oBeIBaTH HHGOPMAIIHIO,
IIPEJICTABICHHYIO HA YePTekKax;
— pemaTh 3a7a4n
T€OMETPUIECKOTO COJICPIKAHUS, B
TOM YHCJIE B CUTYyaIlUsIX, KOT/1a
ANTOPUTM PEIICHUS HE CIICTyET
SIBHO W3 YCJIOBHS, BBITIOTHSTh
HEOOXOIMMBIE JJIS PEIICHUS
3aJ1ayu JOTIOJTHUTEIhHBIC

— Umems npedcmaenenue
00 akcuomamuyecKkom
memooe;
— 81a0emb NOHAMUEeM
2eomempuyecKkue mecma
mouex 6 nPOCMpPancmee u
yMemb NPUMEHsIMb ux OJist
peuerust 3a0au,
— ymems NPUMEHIMb 015
peutenus 3a0a4 c8olUCmed
NJIOCKUX U O8Y2PAHHBIX
V208, mpexepanHozo yeid,
meopemvl KOCUHYCO8 U
CUHYCO8 0I5l MPEXSPAHHO20
yena;
— 81a0emb NOHAMUEeM
NnepneHOUKyIApHOe cedenue
npU3Mbl U yMemnp
NPUMEHsIMb €20 Npu
peuteHuu 3a0a4,

uMems npeocmasieHue o
080liCMBeHHOCMU
NpPaABUIbHBIX
MHO202PDAHHUKOB,

61a0emb NOHAMUAMU
yeHmpaivHoe u
napanieibHoe
npoeKmuposanue u
NPUMEHIMb UX NPU
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HIOCTPOEHUS, HCCIIEA0BATh
BO3MO>KHOCTH TPUMEHEHHUS
TeopeM U (HopMyJ AJid perIeHUs
3ajady;

— yMeTb (hOpMYyIUpOBaTh U
JI0Ka3bIBaTh TEOMETPHUECKHE
YTBEPKICHUS;

— BIIAJCTh MOHITHSIMH
CTEpEOMETPHH: IPU3Ma,
napa’suiesenuIe]], TupaMuaa,
TETpadp;

— UMETh NpPEeCTaBICHUS 00
aKCHOMAaX CTePEOMETPHH U
CIIEJICTBUSIX U3 HUX U YMETh
NPUMEHSTh UX IPH PEIICHUN
3ajad;

— YMETh CTPOUTDH CEUCHUS
MHOTOTPaHHUKOB C
UCTIOJIh30BAaHUEM PA3TTUIHBIX
METOJIOB, B TOM YHUCJIC U METOJIa
CJIENIOB;

— UMETh TIPEJICTABJICHHE O
CKPEIIMBAIOLIUXCS PSMBIX B
IPOCTPAHCTBE M YMETh HAXOIUTh
yroJl U PACCTOSTHUE MEXTYy HUMH,
— MIPUMEHSTH TEOPEMBI O
napasuieIbHOCTH NPSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE IPU
pEeIlIeHnN 3a/a4;

— YMETb IPUMEHSTh
napasuieJIbHOe IPOEKTUPOBAaHNE
TUISL U300paxkeHus Guryp;

— YMETb IPUMEHSTh
HNEePHIEHANKYISIPHOCTH NPSMOM U
IUIOCKOCTHU IIPU PEIIECHUN 3a]1ay;
— BJIAQJETh MOHATHIMHU
OpPTOrOHAJIBHOE MPOEKTUPOBAHHUE,
HaKJIOHHBIE U UX MIPOEKIIHH,
YMETb IPUMEHSTh TEOPEMY O
TpeX NepHeHAUKYIIpax Npu
pEeIlIeHNH 3a/1a4;

— BJIAJIETh MOHITHSIMHU
paccTtosiHue MeXIy (pUrypamu B
IPOCTPAHCTBE, OOITHI
HNEePIEHANKYISAP IBYX
CKPEILMBAIOLIUXCS IPSMBIX
YMETb IPUMEHATDH UX MPU
peIlIeHnH 3a/a4;

— BJIAQJICTh MMOHITHEM YTOJI MEXIY
OpSMOM U IJIOCKOCTBIO U YMETh
IOPUMEHSTH €r0 IPU PEeIICHUH
3ajady;

— BJIAJCTh MOHITHIMHU
JBYTPAHHBIN YTOJ, YTOJI MEXIY
TUIOCKOCTSIMH,
HepIeHANKYISPHBIE TUIOCKOCTH U
YMETb MIPUMEHATDH UX MPU
peIleHnH 3a/a4;

— BIIAJICTh MOHATHAMH MPU3MA,
napasuieJenuIe;] ¥ IpUMEHSTh

HOCMPOeHUU CeyeHUlU
MHO202PAHHUKOB MEMOOOM
npoeKyuil;

— uMemb npeocmasienue o
pazeepmie MHO202PAHHUKA
U Kpamyauuem nymu Ha
noB8epxXHOCMU
MHO202PAHHUKA,

— uMemb npeocmasienue o
KOHUYeCKUX CeUeHUsX,

— uMemb npeocmasieHue o
Kacaruwuxcs cgepax u
KOMOUHayuu mejl 8paujeHus
U ymemo NPUMEHSAMb UX npu
peweruu 3a0ay;

— NpUMeHsAmb NPU peuleHuu
3a0ayu gopmyny
paccmosHus om mouxu 00
NIOCKOCMU,

— glademuv pa3HbIMU
cnocobamu 3a0aHus.
NPAMOU YPABHEHUAMU U
yMemb NPUMeHmMb Npu
peueruu 3a0ay;

— NpuUMeHsAmb NPU peueHuu
3a0a4 u 0oKazamenbemee
meopem 8eKmMOPHbIUL Memoo
U Memoo KOOpOUHam;

— uMemb npeocmasienue
06 akcuomax obwvema,
npuMeHsams Gopmy.ibl
00beM08 NPAMOY20JIbHO2O
napanieienuneod, NPpu3mbvl
U nUpamuobl, mempa’opa
npu peuteHuu 3a0au,

— npumeHams meopemvl 00
OMHOWEHUAX 00bEeMO8 NpU
peueruu 3a0ay;

— NpuUMeHsAmb uHmecpal
0151 BLIMUCTEHUSL 00bEMO8 U
nogepxmocmeti mei
8paueHUsl, GbIYUCICHUS
niowaou cghepuueckozo
nosica u 06vema waposoco
Cos1;

— uMems npeocmasienue o
O0BUICEHUSX 8
npocmpancmae.
napaieibHoM nepexoce,
cumMmempuu OMHOCUMENbHO
NAOCKOCMU, YEeHMPATIbHOU
cummempuu, no8opome
OMHOCUMENLHO NPAMOU,
BUHMOBOU CUMMEMPUU,
yMemb NPUMEHAMb UX Npu
peuenuu 3a0ay;

— uMemb npeocmasienue o
RIOWAOU OPMOSOHANTLHOUL
npoeKyuu;

— uMemb npeocmasieHue o
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CBOWCTBA MapajuleyIeuIIe1a IPU
pelICHUH 3a/1a4;

— BJIAJICTh TTOHSATHEM

IIPAMOYI OJIbHBIN
napayIeNIeIHIel U TPUMEHSTh
€ro TIPH pEIICHUH 3a/1a4;

— BJIQJICTh MTOHATUSMHU NTUpaMU/a,
BHJIBI TUPAMU]L, DJIEMEHTHI
NIPABWIBHON MTUPAMUIBI U YMETh
NPUMEHSATH UX MIPU PEIICHUN
3azay;

— UMETh MPEJICTaBICHUE O
TeopeMe Ditiiepa,lIpaBHIIBHBIX
MHOTOTpaHHUKAX;

— BJIQJICTh TTOHATUEM TUTOIIAIH
MIOBEPXHOCTEH MHOTOTPaHHUKOB
¥ YMETh NMPUMEHSTD €ro MpU
pEIICHHUH 3a/1a4;

— BJIQJICTh MTOHSATUSAMH TeJIa
BpalieHus (IUJIUHIP, KOHYC, II1ap
u cdepa), UX CEUCHUS U YMETh
NPUMCHSATH UX MPU PEIICHUN
3azay;

— BJIQJICTh MTOHATUAMHA
KacaTeJabHbIC MPSMBIC U
IUIOCKOCTH ¥ YMETh IIPUMCHSTh
U3IPH PEILICHUH 3a]1ay;

— UMETh MPEJCTABICHUS O
BITMCAHHBIX U OMHUCAHHBIX chepax
U YMETbh NMPUMEHSTDH UX MPU
pElIeHnH 3a/a4;

— BJIAJIETh IOHATUSIMU 00BEM,
00BEMBbI MHOTOTPAHHUKOB, TEJl
BpAaIllCHHs ¥ IPUMEHSATH UX TIPH
pEIICHUH 3a/a4;

— UMETh MPEJICTaBICHUE O
pa3BepTKe IMIJIMHIPA U KOHYCA,
TUTOIIAN TIOBEPXHOCTH
IWIMH]IPA U KOHYCa, YMETh
NPUMEHSTH UX MPU PEIICHUN
3azay;

— UMETh MPEJICTaBICHUE O
iomaau cepol U yMeTh
IPUMEHSTH €r0 TIPH PElIeHUN
3azay;

— YMETh peliaTh 3a/1a91 Ha
KOMOUWHAIIUU MHOTOTPAHHUKOB H
TEJ BPAICHUS,

— IMETh MPEJICTABICHUE O
10I00MH B TIPOCTPAHCTBE U
YMETh peliaTh 3aJ1a4u Ha
OTHOIICHUE 00BEMOB U
IJIOIIAJIEH TOBEPXHOCTEN
NOJOOHBIX (PUTYD.

B noeceonegnou scuznu u npu
U3yyeHuu Opyaux npeomemos:

— COCTaBIISITh C UCITOJIb30BAaHUEM
CBOMCTB reOMETPUUYECKUX (PUTYDP
MaTEeMaTHICCKUE MOJICIN TS
pelIeHusl 33724 MPAKTHIECKOTO

mMpexepaHHoM u
MHO202PAHHOM Yeie U
NPUMEHAMb CEOUCMBA
NIOCKUX Y208
MHO202PAHHO20 Yela npu
peuieHuu 3a0ay;

— UmMems npedcmaeﬂeﬂuﬂ (]

npeobpazosanuu n0O0OUs,
ecoMomemuu u ymems
APUMEHAMb UX NPU
peuieHuu 3a0ay;

— YMemb peulams 3a0a4u
Ha NIOCKOCMU Memooamu
cmepeomempuu;

— yMemb NpUMeHsamb

G opmynel 06veMo8 npu
peuterHuu 3a0ay
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XapakTepa U 3a/1a4 U3 CMEKHbBIX
TUCIUILINH, UCCIEI0BATh
MOJIYYEHHBIE MOJICIIH U
HHTEPIPETUPOBATH PE3yIbTAT

Bexkmopot u

—BHaI[eTB IMOHATUAMHU BECKTOPBI U

— Haxooums 0bvem

KoopOunampl | UX KOOPJAVHATHI; napannenrenuneoa u
8 —YMETh BBINOJHATH ONEpaluu mempa’opa, 3a0aHHbIX
npocmpancm | HaJl BEKTOPAMU; KOOpOUHAMAMU C8OUX
e —HCNOJIb30BaTh CKAISIPHOE 8epULUH,
IIPOU3BEJICHUE BEKTOPOB MPU — 3a0asambo NPAMYIO 8
peleHny 3a1ady; npocmpancmee;
—IPUMEHSITh YPaBHECHHE — HAxo0umv paccmosHue
IUIOCKOCTH, (POPMYJITY PACCTOSIHUS | OM MOYKU 00 HIOCKOCMU 8
MEX1y TOYKaMH, YpaBHEHUE cucmeme KOOpOUHam,
cdepsl pyU peIIeHNH 3a/1a4; — HAxXo0umuv paccmosHue
—IPUMEHSITh BEKTOPBI U METO/T MeAHCOY CKPeUUBAOUUMUCS]
KOOPJIHMHAT B IPOCTPAHCTBE NIPU | NPAMBIMU, 3A0AHHBIMU 8
pELIEHUN 3a1a4 cucmeme KOOpOUuHam
Hcemopua —HMwmers npencrasinenue o Bknaae | Jocmuoicenue
MamemamuK | BBIJAIOIINXCSI MAaTEMAaTUKOB B pe3yibmamos
u pa3BUTHE HAYKHU; pazoena Il
—IOHUMATh POJIh MAaTEMAaTHKHU B
passutun Poccuu
Memoowt —HWcnonp30BaTh OCHOBHBIE | — /locmuowcenue
Mamemamuk | METOZBI JI0Ka3aTeNIbCTBA, | pe3yabmamos pazoena I1;
u IPOBOJUTh  JI0KA3aTENbCTBO U | — NPUMEHAMD
BBIIIOJIHATH OIPOBEPIKECHHUE; Mamemamudeckue 3HAHus K
—IMPUMEHSTH OCHOBHBIE METOJIBI | UCCIe008AHUIO
pelIeHUsT MAaTEMAaTUYECKUX 3a]1a4; | OKPYHCAIoue2o mupa
—Ha OCHOBE MAaTEMaTHYECKHX | (ModeauposaHue
3aKOHOMEPHOCTEH B  MPUPOAE | puzuuecKux npoyeccos,
XapaKTEepPU30BaTh  KPacoTy U | 3a0ayu IKOHOMUKU)
COBEPILIEHCTBO OKPYKaIOILEro
MUpa U MPOU3BENCHHI HCKYCCTBA;
—TIPUMEHSATh MIPOCTEUIIINE
IPOTrpaMMHBIE cpelcTBa U

AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHUCTEMBI pu pELICHUH
MaTeMaTHYECKUX 3a/1a4Y;
—TI0JIB30BATHCA PUKJIaTHBIMH
IporpaMMaMH M MPOrpaMMaMH
CUMBOJIBHBIX BBIUUCICHUM IS
HCCJIENOBAHUSA  MAaTEMATUYECKUX
00BEKTOB
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2.Coaep:xxanue Kypca
Yriav0jeHHbId VPOBEHb

AJireOpa u HaYaJIa aHAJIM3a

IToBTOpeHue B Hauasie rona. Pemienue 3a1a4d ¢ MCIOJIBb30BAHUEM CBOWCTB YHCEI
U CUCTEM CYHCIICHHUS, ICTTUMOCTH, JOJICH W YacTCH, MPOLICHTOB, MOJIYJIEH YHCEL.
Pemenue 3amau ¢ UCIIONB30BaHUEM CBOMCTB CTENIEHEU U KOPHEN, MHOTOUYJIEHOB,
npeo0pa3oBaHU  MHOTOWICHOB U JAPOOHO-PAIMOHAIBHBIX  BBIPAKCHHI.
Pemenue 3a1au ¢ UCNOIp30BaHUEM IPaLyCHOM MEPHI yria. Moaysp yucia u ero
cBoicTBa. Pemenue 3amad Ha JBHJKCHHE W COBMECTHYIO paboOTy, CMECH H
CIUIaBbl C TIOMOINBIO JIMHEHHBIX, KBAJPATHBIX M JPOOHO-pAIlMOHATBHBIX
YpPaBHEHUU U UX CHCTEM. PemieHne 3a1a4d ¢ mMOMOIIBIO YMCIOBBIX HEPABEHCTB U
CHUCTEM HEPAaBEHCTB C OJHOW MEpPEMEHHOW, C MPUMEHEHHEM H300paKeHUs
YUCJIOBBIX MNPOMEXYTKOB. PemeHne 3agad ¢ MCIOIB30BAHUEM YHCIIOBBIX
byHKIUH U UX Fpa(gI/IKOB. Hcnons3oBaHue CBOMCTB U I'pa)MKOB JIMHEHHBI
KBQIPaTUYHBIX ()YHKIHA, 0OpaTHON TPOMOPIMOHATFHOCTH U (PYHKITUU y =/ X .
['paduueckoe pemieHne ypaBHEHHMII W HEpaBeHCTB. Vcmonb3oBaHme orneparui
HaJlI MHOXXECTBAMH M BBICKa3bIBAHUSIMU. VICTIONIB30BaHNE HEPABEHCTB U CHCTEM
HEPABEHCTB C OJHOW MEPEMEHHOM, YUCIOBBIX TPOMEKYTKOB, UX 00ObEIUHEHUN U
nepeceyenui. lIpuMeHenne npu penieHud 3aia4 CBOMCTB apU(METHYECKOH U
F€OMETPUYECKOM TMPOTPEeccCur, CYMMHpPOBaHUSI OECKOHEUYHOW cXoAsuencs
r€OMETPUYECKON MPOTPECCHH.
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MHoxecTBa (YMUCIOBBIE, TEOMETpUUECKUX Guryp). XapakTepUCTUUECKOE
CBOICTBO, 3JEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE, OECKOHEUHOE MHOKECTBO.
CnocoObl 3aganua MHOkecCTB IlonMHOkecTBO. OTHOIIEHUS TPUHAIIEKHOCTH,
BKJIIOUEHUSA, paBeHCTBA. Omnepanuu HaJa MHOxkecTBamMu. Kpyrum Diinepa.
Koneunsie 1 6eckOHEYHbIE, CYETHBIE U HECUETHBIE MHOKECTBA.

HctunHble W JIOXKHBIE BBICKA3bIBaHUSA, ONEpallMd HaJ BbICKa3bIBAHUSIMU.
Aneebpa evickasviganuti. CBs3b BBICKa3bIBaHUM ¢ MHOKecTBamMH. KBaHTOpBI
CYILLIECTBOBAaHUS U BCEOOITHOCTH.

3akoHbl JOTUKH. OCHOBHble Nl0euyeckue npasuia. Pelienne J0ru4ecKux 3a1auc
UCIIOJIb30BaHUEM KPYTOB DUJIEPa, OCHOBHBIX JI02UHYECKUX NPABUL.
Ymozakimouenus. OO0OCHOBaHMSI U J10KAa3aTENbCTBO B MaTeMaTHKe. Teopemsl.
Bunst MaTeMaTHYEeCKHUX YTBEPKJICHUH. Buowt 0oKazamenbCcma.
Mamemamuueckas — unoykyus.  Ymeepowcoenus:  obpamHoe  OAHHOMY,
NPOMUBONOI0NCHOE, 00pAmMHOe NPOMUBONONOHCHOMY OaHHomy. [lpu3Hak wu
CBOICTBO, HEOOXOAMMBIE U JOCTATOYHBIE YCIOBHSI.

Ocnosnas meopema apugmemuru. Ocmamku u cpaguerus. Aneopumm Eexiuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema Depma. q-uuHvle
cucmemsl  cuucieHua. @DPynxyua Dinepa, yucio u cymma Oeiumesneu
HamypaibHo20 Yucia.

Pannannas Mepa yria, TPUTOHOMETpUYECKas OKPYHOCTb.
Tpuronomerpuueckue GyHkuuM uucen W yriaoB. DopMmynsl NpUBENCHUSA,
CIIOXKEHUSI  TPUTOHOMETPUYECKUX  (PYHKIUH, (GOpMyNbl  JBOMHOIO U
MOJIOBUHHOTO aprymenTa. [IpeobGpa3zoBanue cymMMbl, pa3HOCTH B MPOMU3BENICHUE
TPUTOHOMETPUYECKUX (HYHKILUMA, U HA0OOPOT.

Hynu ¢pyHKimu, npomMexxyTKi 3HaKOIOCTOSIHCTBAa, MOHOTOHHOCTh. Hambormbiiee
U HauMeHblee 3HaueHue pynkuuu. [lepuoanueckne GyHKIMKA U HAUMEHbBIIAN
nepuoji. YeTHble W HeueTHble (QYHKUUU. DPYHKYuu «OpoOHAS 4acmb HUCIA»

y= {X} U «yeaasd yacmov 4ucaa» y :[X] .

Tpuronomerpuueckne ¢GYHKIUA YHUCIOBOTO apryMmMeHTa y=cosx, y=sinx,
y=tgx, y=ctgx. CBONCTBa U Tpa)Ku TPUTOHOMETPUIECKUX (QYHKIIUH.
OOpatHble TpUTOHOMETpUYECKUE (DYHKIIMH, X TJIaBHBIE 3HaYEHUs, CBOMCTBA U
rpaduxmu. Tpuronomerpuyeckue YpaBHEHUS. OnHopoHbIE
TPUTOHOMETPUUYECKUE YpaBHEHHUS. PellleHre mpocTeNmnX TPUroHOMETPUIECKUX
HepaBeHCTB. [IpocTeiime cucTeMbl TPUTOHOMETPUUYECKUX YPABHEHUM.

Crenenb ¢ JEWCTBUTENBHBIM IIOKa3aTeleM, CBOicTBa creneHu. IIpocteiinme
MOKa3aTelbHbIE ypaBHEHHMs W HepaBeHCTBA. [lokasaTtenbHass GyHKIUA W ee
cBoiicTBa u rpaduk. Yucno ¢ u GyHKIUA y =¢*.

Jlorapudwm, cBoiictBa norapudma. JlecATHYHBIA W HATypalbHBIN JOTapudM.

[IpeoGpazoBanne  jorapupMuUyYecKux  BbIpakeHmid.  Jlorapupmmdaeckue
ypaBHeHUsT U HepaBeHCTBa. Jlorapmbmuueckas (QyHKIUS W €€ CBOWCTBA H
rpaduK.

Crenennas QpyHkuus u ee cBoiicTBa u rpaduk. MppairioHaibHble ypaBHEHUSI.

[IepBuuHbIE TPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX 4ucel. /leiicmsus ¢

KOMniekcHuiMu  yucramu. Komnnexcno conpsascennvie uucna. Mooyns u
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apeymenm uucaa. Tpueonomempuueckas gopma Komniekcnozo yucia. Pewenue
VpaHeHul 8 KOMNAEKCHbIX YUCTAX.

Meton wuHTEpBaloB sl pelieHus HepaBeHCTB. [IpeoOpasoBanusi rpaukos
GyHKIMI: COBUT, YMHOXEHHE Ha YHUCJIO, OTPaXEHUE OTHOCUTEIHLHO
KOOpJMHATHBIX oceil. ['paduueckue MeTONbl pEIIeHHUs ypaBHEHUH U
HepaBeHCTB. PenieHue ypaBHEHUH U HEPABEHCTB, COAEPKALIUX MEPEMEHHYIO
10J1 3HAKOM MOJIYJISL.

Cuctembl TOKa3aTeIbHBIX, JOrapU(PMUUYECKUX U UPPAIIMOHAIBHBIX YPaBHEHUH.
CucTtembl IOKa3aTeNIbHBIX, JOTapU(OMUIECKUX U UPPAIIMOHATIBHBIX HEPABEHCTB.
B3aumno o6parnbsie pynkuuu. ['padguku B3auMHO 0OpaTHBIX PYHKIUH.
VYpaBHEeHUS, CUCTEMBI YPABHEHUH C TapaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypaenenuti cmeneHu eviue 2
cneyuanbivlx 6udos. Teopema Buema, meopema be3zy. Ilpusooumvie u
Henpugooumvle MHo2ouaeHvl. OcHognas meopema aneeopel. Cummempuieckue
MHOo20unenbl. [lenouucnennsie u yeno3HayHbvle MHO20YNEHbl.

Jluoghanmoswr  ypasuenus. Ilennvie Opoobu. Teopema Depma o cymme
K8a0pamos.

Cymmul U psiobl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubIUICEHUU OeliCMBUMETILHBIX YUCE] PAYUOHATbHBIMU.
MHnoowcecmea Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsaxosckozo, nepasencmso Hencena, nepasencmea o
CPEOHUX.

[TonsiTue mpenena ¢yHKMU B TOuke. [lomamue npedena ¢yukyuu 6
beckoneunocmu. Acumnmomul epaguxa @yukyuu. CpasHeHue 6eCKOHEUHO
manvlx u beckoneuno oOoavwux. HenpepsiBHOCTS GyHKIMU. Ceoticmea
HenpepuleHblx QyHrkyuil. Teopema Betiepwumpacca.

Hudbdepenmupyemocts  ¢yHkmuu. IlpowsBogHas ¢GyHKIHMM B TOYKE.
Kacarenpnas x rpaduky ¢yHkiuu. ['eomeTpudyeckuii U (Qu3MUECKUN CMBICI
npou3BogHON.  [lpumenenue  npouzeoonoi 6  @gusuxe. IlponsBogHBIC
anemMeHTapHbIX GyHKumi. [IpaBuna quddepermupopanusl.

Bropas npousBoHas, ee TeOMETPUIECKU U (PU3UUECKUI CMBICTT.

Touku skcTpemyma (MakcumMyma U MHUHUMYyMa). MccienoBanue 31€MEHTapHbBIX
GyHKIIMHA Ha TOYKHM SKCTpeMyMa, HauOoJblllee W HAWMEHbIEEe 3HAYCHHE C
MOMOIIBI0 TPOU3BOAHONU. [locmpoenue epaguxkos @yHKYull ¢ HOMOUWDBIO
npou3eooHvix. llpumenenue npouzeooHol npu peutenuu 3aday. Haxoowcoenue
IKCMPEMYMO8 PYHKYUL HECKOJILKUX NEPEMEHHBIX.

IlepBooOpa3nas. Heonpenenennsiii uaTerpan. [lepsooOpa3Hbie 351€eMeHTapHBIX
bynakiuii. [lmomans kpuBonwHenHOW Tpamenuu. Popmyna HeroToHa-
JleitOuuita. OnipeieieHHbId UHTETpal. Buiuucienue niowadeti niockux gueyp u
06veM0o8 mejl 6paujeHusi ¢ NOMOWbI0 UHMe2pad..

Memoowl pewienus yHKYUOHATbHBIX YPAGHEHUL U HEPABEHCMS.

I'eomerpusn
[ToBTOpenue. Pemenue 3aaau ¢ UCMOIB30BAHUEM CBOMCTB (DUTYp HA IJIOCKOCTH.

Pemenrie 3amay  Ha J10Ka3aTeNbCTBO M MOCTPOCHUE KOHTPIPUMEPOB.
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IIpuMmeHeHne MNpPOCTEUIIMX JIOTMYECKUX MpaBwil. PemeHue 3amady ¢
WCMOJIb30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOIIEHUN B MPSIMOYTOJBbHBIX
TpeyroibHUKaX, (PaKTOB, CBI3aHHBIX C YETHIPEXyroJbHUKAaMU. Perienue 3a1ay ¢
UCIOIb30BaHUuEM (DaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. PerieHue 3amay Ha
U3MEpPEHUs Ha IUIOCKOCTH, BBIYUCICHMS JUIMH U Tulowaneil. Pewenue 3aoau c
NOMOWBIO 8EKMOPO8 U KOOPOUHAM.

Harmsnuas crepeomerpus. [Ipusma, napaiuienenunesn, nupaMmuaa, TETPadIp.
OCHOBHBIE TIOHATHS TE€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUU U
ciencTBus u3 Hux. Ilonsamue 06 akcuomamuyeckom memooe.

Teopema Menenasa ona mempasopa. IlocTpoeHue ceyeHUd MHOTOTPAHHUKOB
MeToJIoM cnenoB. LleHTpanbHOe mnpoekTupoBaHue. I[locTpoeHue cedyeHuit
MHOTOTPAHHUKOB METOJIOM MTPOEKIIUH.

CkpeluBaromuecs: mnpsiMble B MPOCTPAHCTBE. YTON MEXIYy HUMHU. Memoosi
HAXO0XHCOEHUSL pACCMOAHUL MeHCOY CKPEeWUBAIOWUMUCI NPAMBIMU.

TeopeMbl 0 mMapauICIBHOCTU TPSAMBIX W IUIOCKOCTEM B MPOCTPAHCTRBE.
[lapannenbHoe MNpOEKTUpOBaHUE W HU300pakeHue ¢uryp. [eomempuueckue
mMecma mo4ex 8 NpoCmpaHcmee.

[TeprieHAUKYJISIPHOCTH OPSIMOU U TUIOCKOCTH. OPTOrOHATBHOE MTPOCKTUPOBAHUE.
Haxknonuele u npoekuuu. Teopema o Tpex NeprneHauKysapax.

Buowr mempasopos. Opmoyenmpuueckuti mempa’op, KApKACHbulL mempasop,
pasHozpauHviti  mempal’dp.  lIpamoyzonvHuiti  mempai’dp. Meduanwvr  u
bumeouanvt mempas’opa.

Jocmpausanue mempasopa 0o napainenenuneoa.

Paccrosinust mexny ¢urypamu B npoctpanctBe. OOmumii NEpHeHIUKYISP ABYX
CKPEILMBAIOLIIUXCS MPAMBIX.

Yrnel B mpoctpaHcTBe.  [lepneHOUKyIsipHBIE  IUIOCKOCTH.  [l10wyaos
opmozoHanvHou npoexyuu. Ilepnenouxkynaproe ceuernue npusmol. Tpexepanuwiil
u muozoepannviti  yeon. (Ceolicmea NIOCKUX Y208 MHO202PAHHO20 Yeid.
Ceoucmea nIOCKUX U OBY2PAHHBLIX Y2108 mpexepanHo2o yana. Teopemsi
KOCUHYCO8 U CUHYCO8 Ol MPexXePanHo20 y2id.

Buael MHOrorpaHHukoB. Pazsepmiku muococpannuxka. Kpamuatiwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKAL.

Teopema Junepa. IlpaBuiibHbIE MHOTOTPAHHUKH. /[801ICIMEEHHOCMb NPABUTLHBLX
MHO202PAHHUKOS.

[Ipusma. Ilapamnenenunen. CpoiicTBa mnapaienenumnena. IIpsamMoyroyibHbIM
napayenenunes. HakaoHHbIE TPU3MBL.

[Tupamuna. Buasl nmupamua. DJIeMEHTH MpaBUIbHOM mupaMuibl. [Tupamuasr ¢
PAaBHOHAKJIOHEHHBIMU PeOpaMu U TPaHSIMU, UX OCHOBHbBIE CBOMCTBA.

[[momaam moBEpXHOCTEW MHOTOIPAHHUKOB.

Tena Bpamenus: TUAUHAP, KOHYC, map u chepa. CedeHnus MUIMHAPA, KOHyCa U
mapa. [llapoBoii cerMeHT, IapoBOi CI0H, IIIAPOBOM CEKTOP (KOHYC).

YcedeHHas nupaMuia U1 yCEUEHHbBI KOHYC.

Onemenmol cpepuueckou ceomempuu. Konuueckue ceuenusi.

KacarenpHbie mnpsiMble UM IUIOCKOCTH. BrimcanHble W omnucaHHbie Cephl.

Kacarowuecs cpepvr. Kombunayuu men epawyerus.
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Bektopsl u koopaumHaTel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
VYron mexny Bekropamu. CKalsipHOE POU3BEICHHUE.

YpaBHeHuE IUIOCKOCTH. POpMyJia pPaCCTOAHUS MEXKIY TOYKAMHU. Y PABHEHUE
cheprl. @Popmyna paccmoanus om mouku 0o niaockocmu. Cnocobwl 3adanus
NPAMOU YPABHEHUAMU.

Pewenue 3a0au u doxazamenvcmeo meopem ¢ NOMOWBIO BEKMOPOE U MEMOOOM
KOOpounam. JneMeHmbl 2eoMempuu Macc.

[lonsitue o6bema. OObeMbl MHOTOrpaHHUKOB. OOBEMBI Tell BpAILEHUS.
Axcuombt obvema. Bvlisoo popmyn 06bemos npamoy2onvHo2o napasienenuneod,
npuzmel U nupamuovl. Dopmyavl O0as HAXOHCOEHUs 00vema mempa’0pa.
Teopemvi 06 omHouweHusAx 06vHEMO8.

Ilpunoscenus ummeepana K 6bIYUCIEHUIO 00bEMO8 U NOGEPXHOCMel mell
spawenus. Ilnowaob cgepuueckoeco nosaca. QObvem wapoozo  clos.
IIpumenenue ob6vemo6 npu pewienuu 3a0ay.

[Tnomank chepsl.

Pazeepmra yununopa u xonyca. Ilnomaab moBepXHOCTH HWIMHAPA U KOHYCA.
KomOuHaimm MHOTOTpaHHUKOB U TEJ BpAIlCHUSI.

[Tonobue B mpoctpanctBe. OTHOLIEHHE OOBEMOB M IUIOMIAJIEH MOBEPXHOCTEH
NOJIOOHBIX QUTYD.

sudicenus 6 npocmpancmee: napaiiebblti. NEPeHoC, CUMMEMPUsT OMHOCUMENLHO
NIOCKOCMU, YEHMPATbHASL CUMMEMpPUs], NOBOPON OMHOCUMETIbHO NPAMO.
lIpeobpazosanue nooobus, comomemus. Pewenue 3aday Ha NIOCKOCMU C
UCNONIL30BAHUEM CIEPEOMEMPUYECKUX MEMOOO8.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TeOPpHUs rpadoB 1 KOMOMHATOPHKA
[ToBTOopenue. Ucnonbp3zoBanue TabJIUIl U JUATPAMM JIJIsl IPEACTABICHUS JIAHHBIX.
Pemiennie 3agay Ha TNPUMEHEHHE OIUCATENIBHBIX XapaKTEPUCTUK YHUCIOBBIX
HAaOOpOB: CpeNHMX, HaWOONBIIEr0O M HAWNMEHBIIETO 3HAYEHUs, pa3Maxa,
JUCIIEPCUU U CTAaHJAPTHOTO OTKJIOHEHUs. BbluncieHrne 4acTOT U BEPOATHOCTEM
coObITHI. BpIunciaeHne BepoOSATHOCTEH B OMBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTApHBIMU HcXoaamu. Mcrnonb3oBaHWe KOMOMHATOPWKHU. BbruucieHue
BEPOSITHOCTE HE3aBUCHUMBIX COOBITHIA. Vcmonmb3oBaHue (QOPMYIBI CIOKEHUS
BEPOSITHOCTEH, UarpaMm Jiiepa, AepeBa BeposiTHOCTeH, popmyinbl bepHyim.
Beposimuocmnuoe npocmpancmeo. Akcuomvl meopuu 6eposimHocmell.

VYcnoBHass BepoATHOCTh. [IpaBuno ymHOXeHus BeposTHocTe. dopmyiia
nonHou BeposaTHocTu. Dopmyna balieca.

JluckpeTHble  clydailHple BeIU4YuMHbI U pacnpeneneHus. CoBMeCTHbIE
pactipenenenus. PacnpeneneHne cyMMbl W NPOU3BEICHUS HE3aBHCUMBIX
CIy4YalHBIX BEIWYMH. MaremMaTu4ecKoe OXUIAHWUE W JUCIEPCUS CIIyYalHOU
BEJIMYMHBI. MaremMaTH4ecKoe OXUJAaHUE M JHCHEPCUS CYMMBI CIyYalHBIX
BEJINYUH.

bunapHas cnydaiiHas BenuuWHa, pacnpenenieHue bepnyiu.l'eomeTpuueckoe
pactipeneneHue.  buHOMuanbHOE — pacmpeleNeHHe M €ro  CBOMCTBA.
l'unepzeomempuueckoe pacnpeodenenueu e2o ceoUcmad.

HenpepsiBHble cinyuaiiHple BenuuuHbl. [LIOTHOCTH BeposiTHOCTH. DyHKUUA

pacnpenaenenus. PaBHoMmepHOe pacnpeneieHue.
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Ilokazamenvhoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. HopmanbHOE pacrpeesieHue.
Oynkiua Jlanmaca. Ilapamerpsl HopmanbHOro pacnpenenenusd. Ilpumepst
CIy4alHBIX BEJMYHMH, TMOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOTPEUIHOCTh
U3MEPEHUM, POCT YelloBeKa). [lenmpanvuas npedenvbHas meopema.
Hepasencmeo Yebviuesa. Teopema Hebviwesa u meopema bepuynnu. 3axow
oonbuiux yucen. Buibopounwiti memoo usmepenus eeposimuocmet. Ponv 3akona
OobUUX YUCeN 8 HaYKe, npupooe u oowecmae.

KoBapuaruss aByx cinydaiiHeix BenuuuH. [lonsitue o koadduiuente
koppensiuuu.  CoBMeCTHbIE  HaOJMIONEHUS  JABYX  CIy4alHBIX  BEJIMYMH.
Buvibopounviii koappuyuenm xoppenayuu. Jlunetinas peepeccus.
Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepusi U ee YPOBEHb
sHauumocmu. Ilposepka npocmevwiux eunomes. Imnupuieckue pacnpeoeneHusl
U UX C8A3b C meopemuyeckumu pacnpeoenenuamu. Panzosas xoppensayus.
Ilocmpoenue coomeemcmeull. Hnvexmugnvie u CIOPbEKMuUBHblE
coomeemcmesusi. buexyuu. /luckpemuas nenpepwvienocmes. Ilpunyun Jupuxie.
Koouposanue. /[souunas 3anuce.

OcHogHuvle nousmusi meopuu epagos. /epesvs. /[eouunoe depeso. Cea3Hocmb.
Komnonenmut cesazsnocmu. [lymu na epage.

3. TemaTrnyeckoe IUIAHMPOBAaHHME C YKa3aHHEM KOJIMYEeCTBA YacoB,
OTBOJAUMBIX HA OCBOEHHE KAKI0 TeMbl
AuireOpa n Havasa anaiau3a 10-11 kaaccsl

Ne | Pa3zgea Kon- | 10 knacc 11 xnacc
BO
4aco
B
1 | IloBTOopenue B | 35 20 15
Hayaje
y4eOHOro roja

Pemenne 3aau ¢ ncnonb30BaHMEM CBOWMCTB YHCET
1 CUCTEM CUMCJICHMS, JCIUMOCTH, JOJECH 1 YacTew,
MPOLIEHTOB, MOJIyJier uncel. Pemenue 3amayq ¢
VCIIOJIb30BAHUEM CBOMCTB CTEIIEHEN U KOPHEW,
MHOT'OUYJICHOB, TPE0Opa30BaHUl MHOTOUJICHOB U
JPOOHO-PAIIMOHAIBHBIX BHIPAXKEHUM.

Pemenne 3aga4 ¢ nCnonb30BaHUEM I'PaTyCHOU
MepHbI yriia. Moaysb 4nciia U €ro CBOMCTBA.
Pemenne 3a/1a4 Ha IBMYKEHUE U COBMECTHYIO
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paboTy C MOMOILBIO JIMHEWHBIX U KBAJPATHBIX
YPaBHEHUH U UX CUCTEM. PelieHune 3amad ¢
IIOMOIIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OAHOM IIEPEMEHHOM, C IPUMEHEHUEM
U300pa’KEHUS] YUCIOBBIX MPOMEKYTKOB.

Pemenue 3a1au ¢ MCNIOIB30BaHUEM YUCIOBBIX
¢dbyHkuuit U ux rpapukos. Mcnonb3oBaHuEe CBONCTB
U TpaUKOB JIMHEWHBIX U KBAAPATUYHBIX (QYHKIIHA,

00paTHOM MPOMOPIUOHATIBHOCTA U (PYHKIIUU
y =+x. ['padnueckoe penieHue ypaBHEHU U
HEPABEHCTB.

Yucna. 16 15 1

BripaxxeHus
Hucio e IlepBuunsble
Teopemuvl 0 MPECTABIECHUS O
NPUOIUICEHUU MHO>KECTBE

OelicmeuUmelbHbiX Yucel
PayUOHANbHLIMU
Crenens ¢
JICUCTBUTEIIBHBIM
ToKaszaTesieM, CBOHCTBA
CTCIICHHU.

Jlorapugwm, cBoiicTBa
jgorapudma.
JlecaTUUHBIN U

HATypaJIbHBINA JTorapuM.

[IpeobpazoBanue
JorapuMHUIECKUX
BBIPAKCHHUI.

KOMILJICKCHBIX YHCEIL.
Jleticmeus ¢
KOMNJIEKCHbIMU
yucnamu. Komniekcno
CONpsdiCeHHble YUCIIA.
Mooynb u apeymenm
yucia.
Tpuconomempuueckas
d)popjwa KOMNIEKCHO20
yucna. Pewenue
VpPaBHeHUlL 8
KOMNJIEKCHbIX YUCAAX.

YpaBHeHUS U
HEpPaBEHCTBA

30

[Ipocrenmme
NOKa3aTeIbHbIE
yYpaBHEHUS U
HEpaBEHCTBA.
Jlorapudmudeckue
yYpaBHEHUS U
HEPaBEHCTBA.
HppanuonanbHbie
ABHEHUSL.
€TOJl UHTEPBAJIOB JIJIsi

€LICHUS] HEPABEHCTB.

padudecKrue METOIbI
peLICHUs] YPAaBHEHUH U
HEpaBEHCTB. Peuienue
YPaBHEHUU U
HEPABEHCTB,
coaepKalux
MIEPEMEHHYIO IO
3HAKOM MOJYJISI.
Cucrembl
MOKa3aTeIbHBIX,
JOTapU(PMUIECKUX H
UPPALMOHAIBHBIX
ypaBHEHUH. CHUCTEMBI
MOKa3aTeIbHBIX,
Jorapu(pMudecKux u
UPPALMOHAIBHBIX
HEPABEHCTB.
YpaBHEHHS, CUCTEMBI
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YPaBHEHUU C
apaMeTPOM.
Dopmyna bunoma
Hvtomona. Pewenue
ypaeHeHuu cmenenu
gviule 2 cneyuanbHbix
6u0os. Teopema Buema,
meopema besy.
Ilpusooumvie u
HEenpusoouMble
MHo2ounenbl. OCHOBHAS
meopema aneeopul.
Cummempuueckue
MHO20YIEHDI.
Lenouucnennvie u
Yeno3HauHvle
MHO20YIEHDI.
Juoghanmoswi
ypaeuenus. Llennvie
)poou. Teopema Depma
0 cymme K8aopamos.
Cymmbl u psiovl, Memoowvl
CYMMUPOBAHUSL U
NPUSHAKU CXOOUMOCHIU.
Mnoowcecmsa na
KOOPOUHAMHOLL
NIIOCKOCMU.
Hepasencmeo Kowu—
bynakoeckoeo,
Hepasencmeo Hencena,
HepageHCcmed 0 CPeOHUX.

Tpuronometp
usi

40

Panuannas mepa yria,
TPUTOHOMETpUYECKas
OKPYHOCTb.
TpuroHomeTpudeckKue
YHKIIMW YHCEII U YTJIOB.
OpMYJIbI IPUBEICHHUS,
CIIOXKEHUS
TPUTOHOMETPUUYECKUX
byHKIUH, HOPMYITBI
JIBOWHOTO U
MOJIOBUHHOTO
apryMeHTa.
peobpa3oBaHme
CYMMBI, pa3HOCTH B
MPOU3BE/ICHHE
TPUTOHOMETPUUYECKUX
YHKITUH, ¥ HA00OPOT.
PUTOHOMETPHUYECKHUE
ypaBHEHHUS.
JTHOPOJIHbBIE
TPUTOHOMETPUUYECKUE
ypaBHeHus. Pemenue
MPOCTEHIITNX
TPUTOHOMETPUUYECKUX
HEPaBEHCTB.
[IpocTeiimme cucTemMbl
TPUTOHOMETPUUYECKUX

Tpuronomerpuueckue
(GYHKIIMY YHCIIOBOTO
apryMeHTa y =cosx,
y=sinx, y=tgux,
y=ctg x. CBOHCTBA U
rpaduku
TPUTOHOMETPUUYECKUX
%YHKHHﬁ.

OpaTHbIE
TPUTOHOMETPUUYECKUE
GyHKIIMY, UX TIaBHBIC
3HAUCHUS, CBOMCTBA U
rpaduKy.
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YPaBHCHUM.

DOyHKIIMU

20

Hynu pynkuum,
IPOMEKYTKU
3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb.
Haubonsiee n
HauMEHbLIee 3HaYeHUE
bynkuuu. YetHele u
HEYETHLIE (BYHKLII/II/I.
DyHxyuu «OpooHa
yacms yucnay y=\X; u
«yeuas 4acmv YUCiay
vl
[IpeoOpa3zoBanus
rpaduKoB ¢ yHKIIHIA:
CIBUT, YMHOKEHHE Ha
YHCIIO0, OTPAKEHHUE
OTHOCHUTEIBHO
KOOPJIMHATHBIX OCEil.
[Toka3zarenbHast QyHKIUS
U €€ CBOICTBA U rpaduk.
Yucno e u pyHKIMSA

=e.
ﬁOI‘apI/I(bMI/I‘{eCKaSI
GyHKIIMS 1 ee CBOMCTBA
U TpaduK.
CrenenHast pyHKIUS U
ee CBOMCTBA U rpaduK.
Bzaumuo ob6parHbie
bynakuun. ['paduku
B3aMMHO OOpPATHBIX
(O YHKIIHIA.

Hynu pynkuuu,
IPOMEKYTKU
3HAKOMOCTOSHCTBA,
MOHOTOHHOCTb.
HauOounbiee u
HauMEHbLIEEe 3HaYeHUE
%yHKHI/II/I.

epUOUYECKUE
Gynkunu v
HAaUMEHBLIUN TEPUOJ.
UeTHblE U HEYETHbBIE
byHKIMY.

[IponzBogHas
1 MHTErpaj

HuddepenumpyemMocTtsb
yHKuu. [IponsBogHas
VHKIIUU B TOYKE.
acaTenbHas K rpaduky

?yHKHHH.
€OMETPUYECKUMN U

(U3UICCKUIA CMBICIT

IIPOU3BOAHOM.
Ipumenenue

NPOU3B00HOIU 8 usuke.
POM3BOIHBIC

DIIEMEHTAPHBIX

bynkui. [IpaBuna

nud depeHnrpoBaHms.

Bropas nmpousBoanas,

€€ T€OMETPUYECKUH U

gli_)mnqecrmﬁ CMBICIL.
OYKH DKCTpEeMyMa

(Makcumyma u

MUHUMYMa).

HccnenoBanue

DIIEMEHTAPHBIX

GyHKIMI HA TOYKU

DKCTPEMyMa,

HAMOOJIBIIICE U
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HaWMEHBIIIEe 3HaUCHUE
C TIOMOTIIBIO
IPOU3BOAHOM.

ocmpoeHue 2paguxos
@dyHKYUil ¢ NOMOWbIO
NPOU3BOOHDIX.

[pumenenue
NpPOU3800HOU NPU
peuleHuu 3a0adu.
Haxoocoenue
IKCMPEMYMO8 YHKYULL
HeCKOIbKUX
nepeMeHHbIX.
[TepBooOpa3zHasi.
Heonpenenenublii
WHTETpal.
[TepBooOpa3HbIe
DJIEMEHTAPHBIX
ynxuuii. [lnomans
KPUBOJIMHCHHOU
Tpaneunu. Gopmyia

BIOTOHA-
Jlerit6nuna.OnpeneneHH
bl UHTErpall.
Buiyucnenue niowaoeii
NIOCKUX ucyp u
00beM08 meJl 8paujeHs
C HOMOUWBIO

unmezpaa..
Memoowt pewerus
@DYHKYUOHAILHBIX
VpPaBHeHUU U
HepagseHcms.

BepositHoCcTh 5

U CTaTHUCTHUKA,

JIOTHUKA,

Teopus

rpa%OB u

KOMOWHATOPHU

Ka

IloBTOpEHME. KoBapunanus qsyx

Hcnonp3oBanue TadIuig
U ararpamMm Jist

NpCaACTaBICHUA JaHHBIX.

Pemenue 3amau Ha
MIPUMEHEHHE
ONUCATEIIHLHBIX
XapaKTEePUCTUK
YUCJIOBBIX HA0OOPOB:
CpeaHUX, HAMOOJIBIIIETO
Y HaMMEHBIIIETO
3HAYEHUs, pa3Maxa,
JTUCTIEPCUU U
CTaHJIAPTHOTO
OTKJIOHCHHMS.
Brruuciienue 4actot u
BEPOATHOCTEN COOBITHH.
Brruucnenue
BEPOSITHOCTEN B OIBITAX
C PaBHOBO3MOKHBIMHU

CIIy4alHbIX BEJIUYMH.
[TonsiTre o
kodd dunmente
KOPPEJISIIUH.
CoBMecCTHBIE
HaOIIOICHUS TBYX
CJIyYallHbIX BEJIWUYNH.
Buvibopounuii
K03 Puyuenm
Koppenayuu. Jluneunas
pezpeccusi.
Cmamucmuyueckas
eunomesa.
Cmamucmuxka
Kpumepusl U ee ypo8eHb
snayumocmu. Ilposepka
npocmeuux S2unomes.
MnupuiecKue
pacnpeoenenus u ux

23




3JIEMEHTAPHBIMHU
HCXOJaMHU.
Hcnonb3zoBanue
KOMOHWHATOPUKH.
Brruucienue
BEPOSITHOCTEN
HE3aBHUCHUMBIX COOBITUM.
Hcnonb3oBanue
(bOopMyIIBI CIIOKEHUS
BEPOSITHOCTEN,
nuarpamm Jitnepa,
JIepeBa BEPOATHOCTEM,
opmyJisl bepHymum.
eposAmHOCmMHOe
NPOCMpaHCmeo.
KCUOMbL meopuu
8EPOAMHOCEU.
Y cil0BHasE BEPOSITHOCTb.
[IpaBuno yMHOXEHHUS
BeposiTHOCTeH. Dopmya
MIOJTHOM BEPOSTHOCTH.
dopwmyina baiieca.
JIMCKpeTHbIE CilyyalHbIe
BEJIMYUHBI U
acrpeeIeHusl.
OBMECTHBIE
acrpeneeHusl.
acrpefielieHue CyMMBbI U
IIPOU3BEICHUS
HE3aBUCHUMBIX
CIIy4alHbIX BEJIUYHH.
MaremaTtuueckoe
0KHMJIAHUE U AUCTIEPCUs
CIIy4YallHOM BEJIMYHHBI.
Maremarnueckoe
0KHMJIAaHUE U AUCTIEPCUs
CYMMBI CIIyYalHBIX
BEJINYUH.
bunapnas cinydaiiHas
BEJIMYMHA,
Eacnpez[eneHHe
epHyJun.l 'eomeTpuuec
KO€ pacupeaesieHue.
bunomuanbsHOE
pacnpeneneHue u ero
CBOMCTBA.
l'unepeeomempuueckoe
pacnpeoenenueu e2o
ceolcmaa.
HenpepsiBHbIe
CJIyYauHbIE BEJIMYUHBI.
[1noTHOCTH
BEpOSTHOCTU. DyHKIUA
acCIIpeICIICHUSI.
ABHOMEPHOE
acIpeielICHUE.
oxaszamenvHoe
pacnpeoenenue, e2o
napamvempul.
Pacnpeodenenue

C6513b C
meopemuyecKumu
pacnpeoeneHusiMu.
Pancosas koppenayus.
Ilocmpoenue
COOMmMBemcmaull.
Huvexkmusnvie u
CIOpBEeKMUBHbLE
COOMBEemcmausl.
buexyuu. uckpemnas
Henpepvl8HOCHb.
ZPUHUWI Lupuxe.
oouposatue.
geoulmaﬂ 3aNnuUch.
CHOBHbLE NOHAMUSL
meopuu epaghos.
ﬂepeebﬂ.cﬂeouwoe
oepego. CesazHocmb.
Komnonenmui
ceasnocmu. Ilymu na
epaghe. Diineposnvt u
AMUTLIMOHOBLL NYMUL.
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Ilyaccona u eco
npumeHeHue.
OpMAaJIbHOE
pacrpeneneHue.
Oynkuus Jlamaca.
[TapameTpsl
HOPMAJILHOTO
actpeeICHUs..
pUMEpHI CITy4yalHbIX
BEJIMYUH, MTOJYMHEHHBIX
HOPMAaJIbHOMY 3aKOHY
(morpeuHoCTh
U3MEPEHUM, POCT
YEeJI0BEKa).
Llenmpanvhas
npeodenbHas meopema.
epagencmeo
Yebviwesa. Teopema
Yebvluesa u meopema
bepuynnu. 3axon
OOoNbUIUX HUCe.
Buvibopounwiii memoo
usmepenus
gepoamruocmeu. Ponb
3aKOHA OONLUIUX YUCeTl 8
Hayke, npupooe u

obwecmee.
8 | [loBTopenue 6
B KOHIIE
y4eOHOI'0 rojia
272 | 136 132
I'eomeTpus
Ne | Paznen Kon- | 10 kmacce 11 xnacc
BO
4aco
B
1 | IloBTOpeHnue B 1 8
HaJaje y4eOHOTo
roja
Pemenue 3amau ¢ ucnoyib30BaHUEM CBOMCTB
dburyp Ha mIockoctu. Pemenue 3amad Ha
JI0KA3aTeJILCTBO U MOCTPOCHUE
KOHTpIIpUMEpPOB. [IpruMeHenne mpocTenmmx
JIOTUYECKHUX MpaBuil. Pemenue 3amay ¢
HCIIOJIb30BAHUEM TEOPEM O TPEYTrOJbHHUKAX,
COOTHOIIECHUM B IIPSIMOYTOIbHBIX
TPEyroiabHUKaX, (AaKTOB, CBA3aHHBIX C
YeThIpEXyrojibHuKamMu. Pemenue 3amay ¢
UCITOJIh30BaHUEM (DAKTOB, CBA3aHHBIX C
OKpYXHOCTSMU. Perienue 3a1ad Ha n3MepeHus
Ha INTOCKOCTH, BEIYMCIICHUS JJIMH U TIJIOIIAACH.
Pewenue 3a0au ¢ nomowbro 6exmopos u
KOOpOuHam.
2 | AKcuomsl
CTEPSOMETPHH
OCHOBHBIE TTOHSTHS
reOMETpUH B
MIPOCTPAHCTBE. AKCHOMBI
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CTEPEOMETPHH H
CIICICTBUS U3 HUX.
Tonamue 06
AKCUOMANUYECKOM
Mmemooe.

[TapannenbHOCTB
IPSIMBIX U
IJIOCKOCTEN

13

CxpemuBaromuecs
psIMbIE B IPOCTPAHCTBE.
T'OJ1 MEX1y HUMU.
Memoowl naxooicoenus
PACCMOAHUL MeHCOY
CKPeUWUBAIOWUMUCANDAM
bIMU.
Teopemsl 0
NapauIeIbHOCTH TPSIMBIX
U TUIOCKOCTEH B
IPOCTPAHCTBE.
apaJiieIbHOE
NPOEKTUPOBAHUE U
nzo0paxenue Guryp.
l'eomempuuecxkue mecma
MoyeK 8 NpOCMpPaHcmeae.
PaccrosiHus mexny
burypamu B
npoctpancTBe. O0mui
NEPIEHAUKYJIISP ABYX
CKPEIIMBAIOLIUXCS
PSIMBIX.

[lepnenaukynsapHo
CTh MPAMBIX U
TUIOCKOCTEN

20

[lepnennukynsspHOCTH
MIPSAMOU U TIJIOCKOCTH.
OpTtoronansHo€
POECKTUPOBAHHUE.
AKJIOHHBIE U MPOEKIINH.
Teopema o Tpex
NEePIEHIUKYJISApaXx.
YTJbl B IPOCTPAHCTBE.
[leprieHAUKYJISIPHBIE
MJIOCKOCTH. [1nouaos
OpPMO2OHAIbHOU
npoeKyuu.
epneHouKyIapHoe
ceueHue npusmol.
Tpexepannwiii u
MHO202DAHHBIU Y2O0I.
Cesoticmea niockux Y2108
MHO202PAHHO20 Y2/a.
Ceoticmea niockux u
08Y2DAHHBIX Y2108
MpexzpanHo2o yeua.
eopembl KOCUHYCO8 U
CUHYCO8 0I5l
Mpexzpanno2o y2ua.

MHOrorpaHHUKHU

23

Harnaamas
crepeomerpus. [Ipuszma,

Bunger
MHOTOT'PaHHHUKOB.
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napajuielIeIuIen,
nMpamuia, TeTpaang.
Teopema Menenas ona

mempasopa. [locTpoenue
CEYCHHMI MHOTOTPAHHUKOB

METOJIOM CJIE/IOB.
LenTpansHoe
IPOCKTUPOBAHHUE.
OCTPOCHUE CEYECHUU
MHOTOTPaHHUKOB
METOJOM MPOCKIUM.
Buowvr mempasopos.
Opmoyenmpuyeckuu
mempa’op, KapKacHwlli
mempasop,
PAaBHOCDAHHBIU
mempasop.
IIpsimoyeonbubiu
mempa’op. Meouanwvt u

oumeouarvt mempas’aopa.

Jlocmpausanue
mempas’opa 0o
napannenenuneod.

Pazeepmku
MHO202PDAHHUKA.
Kpamuauwue
nymu Ha
nogepxHocmu
MHO202DAHHUKA.
Teopema Jiinepa.
IIpaBunbHbIE
MHOTOTPaHHUKH.
JlsoticmeernHoCMb
NPAGUTLHBIX
MHO202DAHHUKOS.
%pmMa.
apaJIeNenuIe 1.
ColicTBa
napajuiesiernurne/1a.
IIpssMOyTroOnIbHBIN
napasuiesIeuIe 1.
HaknonHbie
MIPU3MBI.
npamuaa. Buael
IMpaMU/I.
DJIEeMEHThI
IIPAaBUJIBHOU
MAPaMU/IBI.
[Tupamugel ¢
PaBHOHAKJIOHEHHBI
MU pedpamu 1
IpaHsMH, UX
OCHOBHBIE
CBOMCTBA.
[Imomanu
MMOBEPXHOCTEN
MHOTOT'PAaHHUKOB.
[TonsaTue oobeMma.
OO6beMbI
MHOTOTI'PaHHHUKOB.
Axcuomwt obvema.
Bv1600 popmyn
00veMos
NPAMOY20JIbHO20
napanienenuneoaq,
npusMol U
nUpamuobl.
Dopmynel 05
HAXO0MCOeHUs.
obvema
mempasopa.
Teopemvl 06
OMHOUEHUSIX
00veMos.

Tena BpameHus

26

Tena Bpamenus:
HWJIAHAP, KOHYC,
uiap u cdepa.
Ceuenus
UUJIUHIpA, KOHYCa
v wapa. [IlapoBoi
CErMEHT, IIapOBOM
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CJIOU, I1apOBOM
CEKTOp (KOHYC).
YceueHHas
NUpamMuIa 1
CEUCHHBIN KOHYC.
1eMenmbl
cghepuueckoii
2eOMempuu.
Konuueckue
ceqyeHusl.
KacarenbHbie
MpSIMBIE U
IUIOCKOCTH.
Brmicanurie n
OIMCAHHBIE
cepsl.
acarowuecs

%d)epbl.
ombuHayuu mein

epaueHusl.
OBEMBI TEI
BpaILlCHUS.
Ipunosicenus
uHmezpana K
BbLIYUCTCHUIO
00vemos u
nogepxHocmeti
meJ 8paweHusl.
IInowaow
cghepuueckoeco
nosca. Obvem
waposo2o cosl.
Ilpumenenue
00veMmos npu
euenuy 3a0ay.
JI011a/1b CEephl.
Paszeepmxka
YUIUHOpA u
konyca. Ilmomanb
MTOBEPXHOCTH
AJTHHIpA U
KOHYyca.
KomOunanmun
MHOTOT'PaHHUKOB
Y TEJl BpaIllCHUA.
ITonoGue B
MIPOCTPAHCTRE.
OTtHomenue
00BEMOB U
TUIOIIAJICH
MMOBEPXHOCTEMN
M0TI00HBIX GUTYP.
Jleuorcenus 6
npocmpancmee:
napaiienbHoull
nepetoc,
cumMmempust
OMHOCUMETILHO
NIOCKOCU,
UEHMPAIbHAs
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cummempusi,
no8opom
OMHOCUMETILHO
NPSMO.
'Ipeobpazosanue
noooous,
20MOmMemus.
Pewenue 3a0au na
NI0CKOCMU C

UCNONIb308AHUEM
cmepeomempuieck
UX Memooos.
BexTops! 23
BekTopsl U KOOpUHATHI.
CyMMa BEKTOpOB,
YMHOKEHHUE BEKTOpa HA
YUCJ0. YTOJI MEXIY
BekTOpamu. CkansipHOe
MIPOU3BEJICHHUE.
paBHEHUE TIJIOCKOCTH.
dopMyJia pacCTOAHUSA
MEXy TOUYKaMHU.
YpaBHeHue chepsl.
Dopmyna paccmoanus om
MOYKU 00 NJIOCKOCMIU.
Cnoco6vl 3a0anus
npAMOU
ypasneHuamu. Pewenue
3a0a4 u 00KA3amMenbCmaeo
meopem ¢ NOMOWbIO
8EKMOPO8 U MemoooM
Koopounam. iemeHmbl
2eoMempuu _Macc.
[ToBTOpEeHUE B 3 11
KOHIIE Y4eOHOTO
roja
[Ipsimbie B mpocTpaHcTBe. | MHOrOrpaHHUKM:
B3zaumHoe pacrionoxxenue | Iionaau
IPSIMOM U TJIOCKOCTH. MOBEPXHOCTH H
B3aumnoe pacronoxenne | 00beMbl.
MJI0CKOCTEN Tena BpamieHus:
1R () 116:3105
MOBEPXHOCTH U
00BEMBL.

KomOunarmu ren
BpaIleHUs U
MHOTOIPAHHHUKOB

136

68

68
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