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PaGouast mporpamma 1o npeamery «MaremaTuka: anrebpa u Havyana
MaTEeMaTHYECKOTO aHaln3a, reoMeTpusi» A 10 — 11 KI1accoB TEXHOIOTHIECKOT0 MPpoduIst
(YyriayOneHHBIH ypOBEHb) COCTaBJICHA HA OCHOBE:

1. ®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHapTa OCHOBHOI'O
obmero oopa3oBaHus, yrBepkaeHHOT0 pukazom Nel897 ot 17.12.2010 r. (pexn. ot
31.12.2015 Nel1577).

2. IlpumepHoii ocHOBHOM oOpa3zoBatensHOl mporpammbel PI'OC OO0 (oxobpeHHOM
pemenneM denepanbHOro yueOHO-METOIMYECKOI0 0ObEAMHEHUS 110 001eMy 00pa30BaHMIo,
npotokoi ot 8 anpens 2015, Ne 1/15)

3. OOIT1 OO0 MBY «Jluneit Ne6» r. 0. TonpsaTT

4. Ilporpammbl Kypca Martemaruka: aiaredpa M Hayajda MaTeMaTUYECKOro aHalM3a,
reomeTrpus. Aurebpa W Hayama maremarudeckoro aHamm3a 10, 11 kmacc (6a3oBbIi U
yrayOnennsiit yposau) A. I'. Mopakosuy, I1. B. Cemenos - M.: Muemo3suna, 2017

5. IIporpammel kypca Marematuka : anredpa 1 Hayana MaTeMaTHUeCKOro aHaJIN3a,
reoMerpust. ['eomerpus. YrnyOnéuusiii yposenb. 10—11 kiaccel. Pabouas nporpamma k
muaun YMK E. B. ITorockyesa, JI. U. 3BaBuua : yueOHo-meToauueckoe nocodue / E. B.

[Totockyes, JI. U. 3BaBuyu. — M. : JIpoda, 2017.



IInanupyemMble pe3yJbTaThl 0OCBOeHHS yueOHOro nmpeamera «MaTtemaTuka: ajareépa U Hayaja MaTeMaTu4yeckoro anaiausa» ais 10 11

KJacCoB

ba3oBblii ypoBeHb
«I1pobJieMHO-(DYHKIIMOHAJIbHBIE Pe3yJIbTaThI»

Yriy0aeHHbli ypoBeHb
«CuCcTeMHO-TeopeTHYECKHUE Pe3yIbTaThD»

Paszpnen |. BINYCKHUK HAYYUTCSH I11. BbINYCKHHMK NOJy4YUT Il. BeimyckHUK HAy4YHuTCS V. BbINyCKHHMK IOJYYHUT
BO3MOKHOCTh HAYYUThHCS BO3MOKHOCTh HAYYHThHCSI
Mean s ucrionb3oBaHus B Jna pazeumus mviuinenus, Jlst yenientHoro npooinkeHus | s obecneuenus
OCBOEHMS MIOBCEIHEBHOM KU3HU U UCNONb306AHUSL 8 NOBCEOHEBHOU | 00pa30BaHUs B03MONCHOCIU YCNEUWHO20
npeaMera o0ecrie4eHrs BO3MOXHOCTH JHCUZHU 0 CIIELUAIBHOCTSIM, npoooadceHus 06pa3oeanus no
YCIEIIHOTO MPOOIKEHUS u obecneueHusi BO3MONACHOCMY | CBS3aHHBIM C IPUKJIAHBIM CReYUuanbHOCMAM, CEA3AHHBIM C
o0pa3oBaHUs 110 VCREWH020 NPOOOJIHCEHUS UCIIOJIb30BAaHUEM MATEMATUKU | OCywecmenienuem HayyHou u
CIELIUAIBHOCTSM, HE CBSI3aHHBIM | 00pa306anusi no uccne008amenbCKoul
C MPUKJIAIHBIM UCIIOJIb30BAHUEM | CHEYUATbHOCHAM, He OesmenvHoCcmu 6 ooaacmu
MaTeMaTHKU CBA3AHHBIM C NPUKIAOHBIM MAmemMamuKy U CMeNCHbLIX
UCNONb308AHUEM MAMEMAMUKU HAYK
TpebGoBanus K pe3yJibTaTam
Jnemenmul | — OnepupoBaTh Ha GasoBOM | — Onepuposams’ noHAMUAMU: —  CBOGOJIHO OMEPHPOBATH" Locmuoicenue pezyiomamos
meopuu yposHe' noHsTHAMY: KOHEUHOEe MHOMICECMEO, HOHATUSIMU: KOHEYHOE pazoena II;
MHOICECME KOHETHOE MHOJKECTBO, J/1eMenm MHOJCecmaa, MHOY€ECTBO, 3JIEMEHT onepupoeamv noHAmMueMm
u NOOMHOICECMB0, nepeceyeHue MHOYECTBA, onpeoenenus, 0CHOGHbIMU
3JIEMEHT MHOXECTBA, g
mamemamuy U 00LEOUHECHUE MHONCECE, IMOJAMHOKECTBO, sudamu onpeoeneHul,
ecKoii TIOAMHOXKECTBO, YUCTOBbIE MHOICECMEA HA TIepeceucHie, 00bEIHHCHIE | OCHOGHBLMU GUOAMU MEOPEeM;
J102UKU HEPECCHCHUC H KOOPOUHAMHOU NPAMOU,

00beIMHEHNIE MHOXKECTB,
YHCJIOBBIE MHOYKECTBA Ha

ompe30K, uHmepeai,
NOJIYUHMEPBAT, NPOMENCYMOK
C 6bIKOJIOMOU MOYKOU,

U Pa3HOCTb MHOYKECTB,
YHUCJIOBBIE MHO>KECTBA Ha
KOOPJHMHATHOM IIPSIMOI,

OTpPE30K, MHTEPBAJ,

noHumAansb Cynib KOC6EHHO20
00Ka3am€]lbcm€(l;
onepupoeaniv NOHAMUAMU
CUYEemMHO20 U HeCHYEMHO20

! 3ILGCL M Jajiee: pacrno3HaBaTh KOHKPETHBIC IIPUMEDPHI 06IIII/IX MOHATHUH I10 XapaKTCpHbIM IIpU3HAKaM, BbBIIIOJHATH ,HCfICTBI/IH B COOTBETCTBUM C OIPEACIICHUCM U HpOCTCﬁmHMH
CBOIiCTBaMHU HOHﬂTHﬁ, KOHKPETHU3NPOBATh IPUMEPAMHU 06HII/IG IIOHATHS.
2 3ILGCL " fajiee; 3HaThb ONPECACIICHNUE NMOHATUA, YMETD IMMOSACHATL €ro CMbBICJI, YMETb MCII0JIb30BATh NOHATHUE U €TI0 CBOICTBa Ipu NpOBEACHUN paccymae}mﬁ, pCeuICHUU 3a4a4.
3 3):[60]: " fajiee: 3HaTb ONPECACIICHUC MMOHATHA, 3HATh U YMETh 000CHOBEIBATH CBOMCTBA (HpI/IBHaKI/I, €CJIM OHU GCTL) TIOHATHUSA, XapaKTCPU30BaATh CBA3U C APYTUMU NOHATHUAMU,
MpeACTaBJidsl OAHO NOHATUC KAK YaCTh LEJIOCTHOTO KOMIUICKCA, UCIIOJIb30BATh NOHATUE U €TI0 CBOIiCTBa Ipyu MpOBEACHUU paCCY)KHCHI/Iﬁ, J0Ka3aTeJIbCTB, pCIICHNU 3a1a4.




KOOPJIHMHATHOM IIPSIMOI,
OTpE30K, UHTEPBAJ;
OIepUpoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU:
YTBEPXKACHUE, OTPULIAHKE
YTBEPKACHUSI, UICTUHHBIE
U JIO)KHBIE YTBEPKICHUS,
IIPUYNHA, CIEACTBUE,
YacTHBIN cy4aid o01iero
YTBEPKACHMUS,
KOHTPIIPUMED;

HaXOJUTb [IEPECEUEHHUE U
00BbeIMHEHHE ABYX
MHOJKECTB,
IIPEJICTaBICHHBIX
rpagu4YecKy Ha YUCIOBOH
IPSIMOM;

CTPOUTH HA YUCIIOBOU
IPSIMON TOIMHO>KECTBO
YHCIIOBOT'O MHOXECTBA,
3a/1aHHOE MTPOCTEUIINMHU
YCIIOBUSIMU;
pacro3HaBaTh JIOKHBIE
YTBEPKACHUSI, OINOKU B
pPacCyXJICHHUsIX, B
TOM YHCJIIE C
HCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

epaghuueckoe npedcmasieHue
MHOJHCECME Ha KOOPOUHAMHOU
NIOCKOCMU;

—  onepupogamv NOHAMUAMU.:
ymeepoicoenue, OmpuyaHue
VMEepHcOeHUsl, UCHUHHBLE U
JIOJICHBLE YMBEPHCOCHUS,
npuyuHa, creocmsue,
yacmuwlil cryyail ooue2o
VMEepcOeHUsl, KOHmpnpumep,

—  npogepsamb NPUHAOLEHCHOCTD
IeMeHma MHOHCECBY,

—  HAaxoO0umov nepeceverue u
00beOUHeHUEe MHOMNCECME, 6
MOM quciie npeocmasieHHbIX
epaguyecKku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMUL;

—  Npo80OUMb 00OKA3AMeEbHbLE
paccysicoenust 0as
000CHOBAHUS UCIMUHHOCTU
VMEEPHCOEHU.

B noeceonesnoti scusnu u npu
uzyyeHuu Opyeux npeomemos:

—  UCNOIb308aMb YUCTOBbLE
MHOJCECBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NILOCKOCIU OJIsl
ONUCAHUSL PEAIbHBIX NPOYECCO8
U AGNEeHUL,

—  npo8ooumb 00Ka3amenbHvle

MIOJIyUHTEpBaI,
IIPOMEXKYTOK C BBIKOJIOTOU
TOYKOH, Trpaduyeckoe
MpEeACTaBICHUE MHOKECTB
Ha KOOPJMHATHOU
IJIOCKOCTH;

3a/1aBaThb MHOKECTBA
MIEPEUYHCIICHUEM U
XapaKTEPUCTUUECKUM
CBOMCTBOM;

OTIEPUPOBATH MTOHSATHUSIMHU:
YTBEPKJICHHE, OTPHUIIAaHUE
YTBEPK/I€HUS], ICTUHHBIE U
JIO’KHBIE YTBEPKICHUSA,
MpUYMHA, CJIEACTBUE,
YJaCTHBIN clTydail o0miero
YTBEPKJICHMUS,
KOHTPIPHUMED;

MIPOBEPATH
MPUHAJIEKHOCTh JJIEMEHTA
MHOECTBY;

HAaxOJIUTh MEPECCUCHHE U
00BeIMHEHNEe MHOKECTB, B
TOM YHCIIC
MPEACTABICHHBIX
rpaduvecKu Ha YUCIOBOM
IIpsIMOM U Ha
KOOPJWHATHOM IIOCKOCTH;
MIPOBOJIUTH JTOKA3aTEIIbHbIC
paccyxJIeHusl s
000CHOBAaHUS HCTUHHOCTHU
YTBEPXKICHUM.

MHOJICECMBA,

—  NpUMEHAMb Memoo
Mamemamuyeckoll
UHOYKYUU OJ151 NPOBEOEHUS.
paccysicoerutl u
00KaA3amenbcme u npu
peueHuu 3a0au.

B nosceonesnoii srcuznu u npu
uzyueHuu opyeux
npeomemos:

—  UCNONIb306AMb MEOPEMUKo-
MHOIHCECTNBEHHDIIL A3bIK U
AZbIK I02UKU 0151 ONUCAHUSA
PeanbHbIX NPOYECCO8 U
ABNIeHULL, NPU peueHuU
3a0ay Opyaux yueoHvIx
npeomemos




B nosceonesnoti srcusnu u
npuU U3y4eHuu Opyaux
npeomemos:

— HCHOJb30BaTh YHUCIOBHIE
MHO>KECTBa Ha
KOOPJHMHATHOM IIPSAMOM
JUTSL OTUCAHUSI peabHbIX
MIPOLECCOB U SIBJICHUI;

— TPOBOJUTH JIOTHUECKUE
paccyX/IeHus B
CUTYaIUSAX TIOBCESTHEBHOU
KU3ZHU

PACCYIHCOeHUsL 8 CUMYAYUSIX
NOBCEOHEBHOU HCUHU, NPU
peuteHuu 3a0a4 u3z opyaux
npeomemos

B nosceomnesnoti scusznu u npu

uzyueHuu opyeux
npeomemos:

HCII0JIb30BaTh YUCIIOBBIC
MHOECTBA Ha
KOOPJMHATHOU MPSIMOI1 1
Ha KOOPJIMHATHOMN
IJIOCKOCTH JIJIS1 ONTMCAHUS
peabHBIX MPOLIECCOB U
SIBIICHHI,

MIPOBOJIUTH JTOKA3aTEIIbHBIC
PaCCYKJICHUSI B CUTYaIHsIX
MOBCEIHEBHOM JKU3HHU, TIPH
pEIICHUH 3a7a4 U3 APYTUx
peIMETOB

Yucna u
ebIpajrceHus

— OmnepupoBatb Ha 0a30BOM
YPOBHE MOHSATHSAMHU:
IeJI0€ YKCIO0, IeTUMOCTh
qricen, OOBIKHOBEHHAs
IpoOb, TeCATUIHAS
Ipo0b, paloHaIbHOE
YHUCII0, TPUOINKEHHOE
3HAa4YCHHE YNCIIA, YaCTh,
JI0J1s1, OTHOILICHHE,
MPOIICHT, MOBBIIIEHNE
MOHIDKEHUE Ha 3a/IaHHOE
YHCIIO MPOIICHTOB,
MaciTao;

— OmepupoBaTh Ha 6A30BOM
YPOBHE MOHSATHSMHU:

Cs0600H0 onepuposamu
NOHAMUAMU. Yeloe YUCTLO,
0enuUMocmo yucei,
00bIKHOBeHHAsL OpODY,
oecsamuunas Opoow,
PAYUOHATIbHOE YUCITO,
NPUOIUINCEHHOE 3HAYEHUE
yucna, yacms, 007,
OmMHOWeEeHUe, NPOYEHM,
noeblleHUe U NOHUNCEHUE HA
3A0aHHOe YUCTIO NPOYEHMO8,
macumaob,

nPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCMBAMU
0enumMocmu;

CB00OHO OnIEpUpOBAThH
MOHITHSIMH: HATypaITbHOE
YHUCJI0, MHOYKECTBO
HATypaJIbHBIX YHCEII, IeJI0e
YHUCJI0, MHOYKECTBO IIEJTBIX
Yypcesl, OOBIKHOBEHHAS
IpoOb, NeCATUUHAS TPOOb,
CMEIIIAaHHOE YHCIIO,
paIroHaIbHOE YHCTIO,
MHOKECTBO PaIliOHATLHBIX
qrcel, UpPAMOHAIBHOE
YHUCJI0, KOPEHb CTETICHU N,
JIEHCTBUTEIILHOE YHCIIO,
MHOECTBO
JIEHCTBUTEIIbHBIX YHCEI,
reoMeTpHIecKast
WHTEPIIPETALNS

Jlocmuoicenue
pe3yrbmamos pazoena ll;
Cc80000HO onepuposambv
YUCTIOBLIMU MHONHCECTBAMU
npu pewienuy 3a0au,
NOHUMAMb NPUYUHBL U
OCHOBHbIE Uoeu
PAcUUpeHUs YUCT08bIX
MHOJCECE,

611a0emsb OCHOBHbIMU
NOHAMUAMU Meopul
oenumocmu npu peulenuu
CMAHOAPMHBIX 3404y
umemn 6azosvle
npeocmasieHus o




norapudm yucna,
TPUTOHOMETPHYCCKAS
OKPY>KHOCTB, TpaycHast
Mepa yria, BeIHuuHa
yria, 3alaHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOM
OKPYXKHOCTH, CUHYC,
KOCHUHYC, TAHT€HC U
KOTAHT'€HC YTJIOB,
UMEIOIIUX MTPOU3BOJIBHYIO
BEJIMYUHY;

BBITMIOJHATH
apupMeTuIeCcKue
JICUCTBUS C LIEIBIMU U
parMoOHaATLHBIMA
YHCIIaMH;

BBITIOJTHSTH HECIIOKHBIC
npeoOpa3oBaHUs
YHUCIIOBBIX BBIPAXKCHHM,
COJIepIKaIINX CTEICHH
qucen, 1100 KOpHU U3
qucen, JI100 Jorapu@mbl
YHCEIT;

CpPaBHHBATH
parroHaIbHbBIE YHCTa
MEXy COOO0H;
OIICHUBATh U CPABHUBATH
C pallMOHAILHBIMH

onepuposamv NOHAMUAMU.
Jno2apugm uucaa,
MPUSOHOMEMPUUECKASL
OKPYACHOCIb, PAOUAHHASL U
2padychas mepa yend,
8eUYUHA Yeld, 3A0AHHO20
MOUKol Ha
MPUSOHOMEMPUUECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Tl08,
UMEIOUWUX NPOU3BOTBHYIO
BENUYUHY, YUCTA € U T,
BbINOJIHAMb apupmemuuecKue
oeticmeust, couemasi yCmHble u
NUCbMEHHbLE NPUEMb,
npUMeHsisi npu
Heobxooumocmu
BLIUUCTUMENIbHbLE
ycmpoucmeda;

HAX00Uumb 3HA4eHUsI KOPHSL
HAmMypanbHoU cmeneHu,
cmeneru ¢ payuoOHAaIbHbIM
nokaszameinem, 102apupma,
UCnobL3ya npu
Heobxooumocmu
BbIUUCTUMEIbHbLE
ycmpoucmea;

nojib306anvcCs OL!QHKOZZ u

HaTypaJIbHBIX, IIEJIbIX,
palMOHAIbHBIX,
JIENCTBUTENIBHBIX YHCEIT;
IMIOHUMATh U OOBICHSITH
Pa3HUILY MEXITY
HO3UIIMOHHOHN U
HEIIO3UITMOHHOMN
CHCTEMaMH 3aIiCH YHCET;
MEePEBOAUTH YHCIIA U3
OJIHOI CHCTEMBI 3al1CH
(cuCTeMBI CUUCIICHHS) B
APYTy1o;

JIOKa3bIBaTh U
HCIIOJIh30BaTh MPU3HAKU
JIETTUMOCTH CYMMBI 1
MIPOM3BEICHUS TTPU
BBIIOJIHEHUH BBIUMCIICHHUM
U PEIIeHNUH 3a/a4;
BBITIOJIHSITH OKPYTJICHHE
palMOHAIBHBIX U
WPPaIMOHATFHBIX YHCEN C
3aJJaHHOM TOYHOCTBIO;
CpPaBHHBATH
JIENCTBUTEIIBHEIC YHCIIa
Pa3HBIMHU CIIOCOOAMH;
YIOpSA0OYMBATh YKCa,
3aIlFCaHHBIC B BUJIC
OOBIKHOBEHHOH U
JECATUYHOM Tpo0u, uucia,
3aIlFCaHHbIE C
HCIOJIb30BaHUEM
apudmernyeckoro

MHOHCECTNBe KOMNIIEKCHbIX
yucen;

€c80000HO 8bINOIHAMb
ModHcOecmeeHHble
npeobpazosanus
MPULOHOMEMPULECKUX,
Jl02apupMudecKux,
CMENEHHBIX BbIPANCEHUIL,
enadems hopmynot
ounoma Hvtomona,
NPUMEHSIMb NPU PeUeHUU
3a0a4 meopemy o
JIUHEUIHOM NpeoCmasieHuU
HOX;

NPUMEHAMb NPU peueHuu
3a0au Kumaiickyro
meopemy 06 0cmamkax,
NPUMEHSIMb NPU PEUeHUU
3a0au Manyio meopemy
Depma,

yMemb 6bINOIHAMb 3ANUCD
YUCIa 8 NO3UYUOHHOLL
cucmeme CHUCIeHUs,
NPUMEHAMb NPU PeueHuU
3a0ay meopemuxo-
YUCI08ble PYHKYUL: YUCTO
u cymma oenrumernet,
¢dynkyuro Dunepa;




YHCJIaMU 3HAYEHMSI LIETIbIX
CTEIEHEN YuCell, KOpHEr
HaTypaJbHOM CTEIICHU U3
qucen, Jorapudpmon
YuCel B IPOCTHIX
ClIyyvasx;

n300pakaTb TOYKAMH HA
YHCIIOBOM TIPSIMOM LIEJIbIE
Y pallMOHAJIbHBIC YHCIIA;
n300pakaTh TOYKAMH Ha
YUCJIOBOU NPSIMOM LIEJIbIE
CTENEHU YHUCEIl, KOPHU
HaTypaJbHOM CTENICHU U3
qrce, Torapu@Mbl Yuces
B [IPOCTBIX CIIyYasix;
BBITIOJIHSITh HECIIOKHBIE
npeoOpa3oBaHus HENIbIX U
JTPOOHO-PAIMOHATBHBIX
OYKBEHHBIX BBIPAKEHUH;
BBIPAXKATh B MPOCTEHIINX
CIIy4asX U3 paBeHCTBa
OJIHY IIEPEMEHHYIO UEPE3
ApYTrue,

BBIYHCIIATH B IPOCTHIX
ClIy4asix 3HauYeHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKECHU,
OCYIIIECTBIISS

NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBOOUMb NO U36ECMHBIM
Gopmynam u npasuiram
npeoopazosanusi OyK8eHHbIX
8bIPACEHUU, BKIIOUAIOUUX
cmenenu, KOpHU, 102apughmol u
mpueoHoMempuiecKue
@yHrkyuu;

HAaxo0umby 3HA4eHUsl YUCT0BbIX
U OYKBEHHBIX BbIPAJICEHULL,
ocyujecmenss Heobxooumvle
NOOCMAHOBKU U
npeobpazoeanus,
uz0bpadcames cxemamuyecKku
V2o, 8eUYUHA KOMOPO2O
8bIPAdICEHA 6 2PA0YCAX UNU
paouauax;

UCNONb306AMb NPU PEUeHUU
3a0a4 mabauyHvle 3HAYeHUs.
MPUSOHOMEMPUUECKUX
@dyHKYul yenos;

BbINOHAMb NEPeBO0 GENUUUHDL
yena uz paouarHHou mepbvl 8
2paodycHyo u 0opamHo.

B noeceonesnoti scusnu u npu

u3yyeHuu opyaux y4eoHvlx
npeomemos:
BbINOIHAMb OCUCMBUSL C

KBaJIPaTHOTO KOPHSI,
KOpHEH cTeneHu 0oble 2;

— naxoauth HOJI u HOK
pa3HbIMH CIIOCO0AMU U
UCIIOJIb30BaTh UX MPHU
pEIlIeHUH 3a/1aY;

—  BBINIOJIHATH BBIUUCIICHUS U
npeoOpa3oBaHus
BBIPAXEHHH, COIepPIKaLINX
JIEHCTBUTEIIbHBIC YHCIIA, B
TOM YHUCJIe KOPHH
HaTypaJbHbIX CTEIICHEM;

—  BBINOJIHATH CTaHAAPTHBIC
TOXKJIECTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPHUECKHUX,
norapuMHYECKHX,
CTENEHHBIX,
HPpALMOHATIEHBIX
BBIPAKCHUM.

B nosceonesnoui scuznu u npu
usyueHuu opyaux
npeomemos:

—  BBITIOJHATD U OOBACHATH
CpaBHEHHE Pe3yIbTaTOB
BBIYUCIICHUH MTPU PELICHUN
MPaKTUIECKHX 33/1a4, B TOM
qucie NPUOIHKEHHBIX
BBIYMCIICHH, UCTTOIb3YS
pa3HbIe CIIOCOOBI
CpaBHEHU;

NpUMEHAMb NPU peuleHuu
3a0ay4 yenHvle Opoou;
NPUMEHAMb NPU peueHuu
3a0a4 MHO20UNEHbl C
oeticmeumenbHuIMU U
yenvimu
Koaghuyuenmamu;
61a0emsb NOHAMUAMU
npUBOOUMBLL U
HenpusoouUMblli MHO204leH
U NPUMEHAMb UX Npu
peuteHuu 3a0ay;
NpUMEHAMb NPU peuleHuu
3a0ay OcHo8HyIO meopemy
aneeopul;

NpUMEeHAMb NPU peuleHuu
3a0ay npocmetiwiue
DYHKYUU KOMNIIIEKCHOU
nepemeHHou Kax
eeomempuieckue
npeoopazosansl




HEO0OXOMMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHMUS;

— u300paxkarhb
CXEMAaTUYEeCKH YToJ,
BEJIMYMHA KOTOPOTO
BBIpQXEHA B rPpajlycax;

— OLICHWBATh 3HAKH CHHYCA,
KOCUHYCa, TAHTCHCA,
KOTaHTEeHCa KOHKPETHBIX
YTJIOB.

B noeceonesnoti srcusnu u
npu uzyueHuu opyaux
VueOHbIX NPeoMemos:

—  BBITIOJHSTH BEIYUCIICHUS

IpY PEIICHNH 3a1a4
PaKTUYECKOTO
Xapakrepa,

—  BBIIIOJIHATH
NPAaKTUYECKHE PACUETHI C
UCTIOIb30BaHUEM TTPH
HEOOXOJIMMOCTH
CIPAaBOYHBIX MaTEPUAIIOB
U BBEIYHMCIIUTEIBHEIX
YCTPOMCTB;

— COOTHOCHUTbH peaibHbIC
BEJIUYHHBI,

YUCTOBBIMU OAHHBIMU NPU
peweHuu 3a0a4
NpaKmu4ecko2o xapaxkmepa u
3a0ay U3 pasiuyHLIX odracmei
3HAHULL, UCNOIL3YSL NPU
HeobXo0UMocmu CnpasoyHvle
Mamepuansl u
BbIUUCIUMENbHBLE
ycmpoucmaea;

OYEHUBAMb, CPABHUBAMND U
UCNONL3068AMb NPU PEUEHUU
NPAKMU4ecKux 3a0ay
YUCN0Bble 3HAYEHUS PEeaIbHbIX
8eUYUH, KOHKDemHble
YUCI08ble XapaKmepucmuKku
00bEKMO8 OKPYHCAOUE20
mupa

3aMuchIBaTh, CPAaBHUBATD,
OKPYTJIATH YHCIIOBBIE
JIAHHBIE PeaTbHbIX BEJIMUYNH
C UCMOJIb30BaHUEM PA3HBIX
CHUCTEM U3MEpPEHHUS;
COCTaBIISITh U OLIEHUBATH
pa3HbIMH cIioco0amMu
YHCIIOBBIE BBIPAXKEHUS MPU
pEIICHUHU TPAKTUYECKUX
3a/1a4 ¥ 3a7a4 U3 JPYyrux
y4€OHBIX TIPEIMETOB




XapaKTEePUCTUKU
00BEKTOB OKPYKAIOILErO
MHpa C UX KOHKPETHBIMU
YHUCIOBBIMU 3HAYCHUSIMH;
UCTIOJIb30BaTh METO/IBI
OKpYTJICHUS,
IpUOIMKEHUS U
NPUKUJIKA TIPH PEIICHUH
NPaKTHYECKHX 331a4
HIOBCETHEBHOM KU3HU

Ypasnenua
u
HepageHncme
a

Pewrares nuHelinbIe
ypaBHEHUS U
HEpaBEHCTBA,
KBaJIpaTHBIC YPaBHECHUS;
pemars
aorapu(pMUUECKHe
ypaBHenust Buza log 5 (bx
+ ) = d u mpocreiine
HepaBeHCTBa Bua 10g 4 X
<d;

penraTh moxka3areinbHbIe
ypaBHeHus, Bixa a”* °= d
(rme d MOXKHO
NPE/ICTABUTH B BUIC
CTETICHU C OCHOBAHUEM &)
U IIPOCTEUIINE
HepaBeHCTBa Buja &' < d
(rme d MokHO

Pewamv payuonanvhule,
nOKa3amenbHble U
Jloeapupmuyeckue ypasHe s
U HepaseHcmaea, npocmeniviue
UppayuoHaibHole U
mpucoHoMempuiecKue
VPaBHeHUs, HePABEHCNBA U UX
cucmembl;

UCNOTL306aMb MEMOObl
peweHus ypasHeHUl:
npuseodeHue K Uy
«npouseedenue pagHo HYI0»
UNU «4ACTHOE PABHO HYTIOY,
3aMeHa nepemeHHbIX;
UCNONb308AMb MEMOoO
UHMEpBanos O peulenus
HepaseHcma,

UCNONBL3068aMb pahuyecKull

CB00OHO OnIEpUpOBAThH
HNOHSTHUSMU: YpaBHEHHE,
HEPaBEHCTBO,
PaBHOCUIIBHBIC YPAaBHEHUS

Y HEpAaBEHCTBA, YPaBHEHHUE,

SBJISIIOIIIEECS CIIEICTBUEM
Jpyroro ypaBHEHHUs,

YpaBHCHU:, PaBHOCHUJILHBIC

Ha MHOXECTBE,
PaBHOCHJIbHBIE
npeoOpazoBaHus
YPaBHEHU;

pemaTh pa3Hble BHJIbI

YpaBHEHUI U HEPABEHCTB U

UX CUCTEM, B TOM UYHCJIIE
HEKOTOPBIEC YpaBHEHUS 3-1
u 4-it crenenel, 1poOHO-
paroHaIbHbIE U
UPPALMOHAJIbHBIE;
OBJIaJIETh OCHOBHBIMU
TUIIaMU MOKa3aTeNbHBIX,

Jlocmuoicenue
pe3ynomamos pasoena ll;

C80000HO onpeodesimsb Mmun
U 8blOUpaAmMb Memoo
peuleHus noKa3ameibHbIX U
Jocapugmuyeckux
VPasHeHUll U HepageHcma,
UpPpaYUOHAILHBIX
VPasHeHull U HepageHcma,
MPULOHOMEMPUUECKUX
VPasHeHull U HepageHcma,
ux cucmem,

€80000HO peuiamy
cucmemvl TUHEUHBIX
VPaBHEeHU;

peuiams 0OCHOBHbIE MUNbl
VPAasHeHUll U HEPAGEHCME C
napamempamu,
NPUMEHAMb NPU peuleHuu
3a0ay HepaseHCcmea




IIPEJICTaBUTh B BUJIE
CTENEHHU C OCHOBAaHUEM
a);.

HPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEU
IIPOCTEUILIErO
TPUTOHOMETPUUECKOTO
ypaBHEHMsI BUJA: Sin X =
a, cosx=a, tgx=a, ctg
X = @, rae a — TabanuyHoe
3Ha4YeHUe
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKON

(GYHKIHH.

B nosceonesnou xcusuu u

ApU U3yYeHuu opyeux
npeomemos:

COCTaBJIATh U peulaTh
YPaBHEHHUS U CUCTEMBI
YPaBHEHUH IIPU PELICHUN
HECJIOKHBIX
MIPaKTHUYECKUX 3a/1a4

Memo0 0J1s1 NPUOIUINCEHHO20
peleHus ypasHeHull u
HepaseHcms,

— usobpadicamv Ha
MPULOHOMEMPULECKOT
OKPYIHCHOCIU MHOHCECBO
peuteHutl npoCmeutux
MPUSOHOMEMPUUECKUX
VPABHEHUll U HEPABEHCME,

—  8bINOJHAMb OMOOP KOpHell
VPAGHEHUU UIU peuleHUll
HEPAaseHCcme 6 COOMEemcmeuu
¢ 0ONOIHUMETbHBIMU
VCLOBUAMU U 02PAHUYEHUSMU.

B nosceonesnoil srcuznu u npu
usydenuu oOpyaux yueOHwix
npeomemos:

—  coCmaesname u peuams
VPaBHeHUs, cucmembl
VPABHeHUll U HEPABEHCMBA NPU
peweHuu 3a0a4 opyaux
VueOHbIX NPeoMemos,

—  UCNONIL308aMb YPAGHEHUs U
HepaseHcmaa 01 NOCMPOeHUs
U UCCTe008AHUS NPOCMEUULUX
Mamemamuyeckux mooenetl
PEANbHbIX CUMYAYULl Ul
NPUKIAOHBIX 3a0ay;

JorapupMHUUECKUX,
UPPALMOHATBHBIX,
CTETNEHHbIX YpaBHEHUN U
HEPaBEHCTB U
CTaHJapTHBIMU METOJaMHU
WX PEIICHUN U PUMEHSTh
UX MPHU pElICHUHU 33]1aY;
MIPUMEHSATH TeopeMy be3y k
PELICHUIO YPaBHEHUN;
MPUMEHSTh TeopeMy Buera
IUTS pEIICHUS HEKOTOPBIX
YpaBHEHUI CTEIIEHU BbILIE
BTOpPOIi;

[IOHUMATbh CMBICII TEOPEM O
PaBHOCUJIBHBIX U
HEPaBHOCUIIbHBIX
npeoOpa3oBaHMIX
YpaBHEHUN U YMETh UX
JIOKa3bIBaTh;

BIIQJIETh METOIaAMHU
pelieHus: ypaBHEHHI,
HEPaBEHCTB U UX CUCTEM,
YMETh BBIOMPATH METO]]
perieHus: 1 000CHOBBIBATh
CBO# BBIOOD;
MCIIOJIb30BaTh METOJ]
WHTEPBAJIOB JIJIsl PEIICHHUS
HEPaBEHCTB, B TOM YHCIIE
JIpOOHO-palIMOHATIBHBIX U
BKITIOUAIOITUX B ce0s
HUppaIOHAILHBIE
BBIPAKCHHUS;

Kowu — bynaxoesckoeo,
bepuynnu;

umMems npedCmasiieHue o
HEepaseHcmeax mexicoy
CpeOHUMU CMeneHHbLMU




yMemb UHMepnpemupos8ams
NOYYEHHbIL NPU PeuleHun
VpasHeHUsl, HepaABeHCMBA U
cucmembl pe3yibman,
oyeHusamnv e2o
npasoonoooodue 8 KOHmMeKcme
3A0AHHOL PeanbHOU CUumyayuu
UU NPUKIAOHOU 3a0a4u

peliate anredpanveckue
YpaBHEHHUS U HEPABEHCTBA
1 UX CUCTEMBEI C
napaMmeTpamu
areOpanvdecKum u
rpaduyecKuM METOJaMH;
BJIAACTH pa3HbIMU
METOaMH JI0Ka3aTeIbCTBA
HEPABEHCTB;

peuiaTh YpaBHCHUA B
OCJIbIX YHUCIIaxX,
n300pakaTh MHOXECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
YpaBHEHUAMU,
HEPaBEHCTBAMHU U UX
CHCTEMaMH;

CBOOOZHO UCTIOIB30BATh
TOKIECTBEHHbIE
npeoOpa3oBaHusl IpU
pellIeHrnH ypaBHEHUH U
CHUCTEM ypaBHEHUH

B noeceownesnou sxcusnu u npu

U3yYeHUU Opyeux
npeomemos:

COCTaBIISITh U pellaTh
ypaBHEHHUS, HEPABEHCTBA,
WX CHCTEMBI TIPH PEIICHUN
3aJa4 IPYTUX y4eOHbBIX
MIPEIMETOR;

BBITIOJHSATH OLEHKY
MPaBIOTIOI00MS




pe3yabTaTOB, MOJYyYaeMbIX
IIPU PELIEHUH PA3JINYHBIX
YpaBHEHU, HEPABEHCTB U
UX CHUCTEM NPU PELIEHUU
3ajau ApYrux y4eOHbIX
IIPEIMETOB;

COCTaBJIATh U pellaTh
YpaBHEHMsI 1 HEpPaBEHCTBA
C mapaMeTpaMHu Ipu
peLIeHUH 3ajiay IPYTUX
y4eOHBIX IIPEIMETOB;
COCTaBJIATh ypaBHEHUE,
HEPaBEHCTBO WJIU UX
CUCTEMY, OIHCHIBAIOIINE
peabHYIO CUTYaLHIO WIH
IPUKIIAJHYIO 33]a4y,
MHTEPIPETHPOBATH
MOJIy4YE€HHBIE PE3YJIbTaThI;
UCIIOJIb30BAaTh
IIPOrPaMMHBIE CPEJICTBA
IIPU PEIICHNUU OTJENbHBIX
KJIACCOB YPaBHEHUH U
HEPABEHCTB

Dyukyuu

OnepupoBatb Ha 0a30BOM
YPOBHE MOHATHUSAMU:
3aBHCUMOCTH BEJINYMH,
GyHKIMS, apryMEHT U
3HaYeHue PyHKUIUH,
o0acTh onpeaeneHus u
MHO’KECTBO 3HAYE€HUNI

byHK1MH, rpaduk

—  Onepuposamuv NOHAMUAMU:
3a8UCUMOCb GETUYUH,
@yHKyus, apeymenm u
3HaueHue yHKyuu, ooaacmo
onpeoeneHuss U MHOXCECHE0
3HaueHull pyHKyuu, epagux
3asucumocmu, epagpux

@yHryuu, Hyau QynKyuu,

Brnaners nonstusmu:
3aBHCUMOCTH BEJTMYHH,
GyHKIMS, apryMEHT U
3HaYeHue PyHKINH,
00J1acTh onpeneneHus 1
MHOYECTBO 3HaUCHHH
byHKIMH, rpaduk
3aBUCUMOCTH, TpapuK

HHocmuoicenue
pe3yrbmamos pazoena II;
enademsv NOHAMUEM
ACUMNMOMbL U YMEmb €20
NPUMEHSAMb NPU peuleHuu
3a0ay;

NPUMEHAMb MemoObl
peuterus npocmeuuux




3aBHCUMOCTH, Tpapuk
byHKIMY, HYTH
(GyHKINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHe Ha
YHCIIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha YMCIOBOM
IPOMEXKYTKE,
HauOoJIbIIEE U
HauMEHbIIIEe 3HAYCHUE
(GYHKIIMHY HAa YUCIOBOM
IIPOMEXKYTKE,
nepuoauyeckas QyHKINS,
HEepUoJ;

OTIepUpPOBaTH Ha 0A30BOM
YPOBHE MOHATHUSIMU:
npsMasi 1 oopaTHas
IIPONOPLUOHAIBHOCTD
JUHEeWHas1, KBaJlpaTU4Hasl,
Jorapupmuyeckas u
nokasarenbHasi pyHKINH,
TPUTOHOMETPUUECKHE
byHKIINY,

pacrio3HaBaTh rpapuKu
3JIEeMEHTAPHBIX (PYHKIIMA:
npsiMOK U 0OpaTHO
MPOMOPLUOHAIBHOCTH,
JIMHEWHOH,

NPOMENHCYMKU
3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCI080M
npomexcymke, yovieanue Ha
YUCTOBOM NPOMEICYNIKE,
Haubobulee u HauMeHbluLee
3HayeHue QhyHKyuu Ha
YUCTOBOM NPOMEICYNIKE,
nepuoouyeckas QyHKyus,
nepuoo, YemHas u HeuemHdas
@yHuryuu;

ONepupoBamv NOHAMUAMU:
npamas u oopamuas
NPONOPYUOHATLHOCIY,
JIUHeliHas1, KeaopamuiHas,
Jloeapupmuyeckas u
NOKA3amenbHas YyHKyuu,
mpueoHOMempuiecKue
@yuryuu;

onpeoenams 3Ha4eHue
@YHKYUU NO 3HAYEHUIO
apeymeHma npu paziuiHblx
cnocobax 3a0anus YyHKyuu,
cmpoums 2papuKu u3y4eHHbIX
@yHryu;

ONnUCHIBAMb NO 2PaAPUKY U 8
npoCmMeuuux cayuasx no
Gopmyne nogedenue u
ceolicmea yHKYutl, HaxoO0umbs

byHKuMu, HynU GYHKINH,
POMEXKYTKU
3HAKOIOCTOSIHCTBA,
BO3paCTaHME Ha YHCIOBOM
IIPOMEKYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJblIee U
HalMEHblIee 3HaYeHUe
(GYHKIIMY HAa YUCIIOBOM
MIPOMEKYTKE,
nepuoanveckas QyHKIHS,
NEpUO/I, YETHASI U HEUETHAS
GyHKIINH; YMETh
HOPUMEHSTH 3TH OHATUSA
IIPU PELICHUH 3a/ay;
BJIAJIETh MTOHITHEM
CTeneHHas! (PyHKIHS;
CTPOUTH ee IrpaduK U yMEThb
NPUMEHSTH CBOICTBA
CTETeHHON (QYHKINU IPU
peIIeHUH 3a/a4;

BJIaJICTh MOHATUAMHU
nokaszarenbHas QyHKIHS,
HKCTIOHEHTA; CTPOHUTH UX
rpaduku U yMeThb
IIPUMEHATH CBOWCTBA
MOKa3aTeabHON (QYHKIIUU
NIPH PEUICHUH 3371a4;

oughghepenyuanvvix
VpagHeHull nepeoco u
8MOP0O20 NOPSOKOB




KBaJPaTU4YHOM,
JOrapuPpMHUIECKON U
noKa3aTeIbHON (YHKIU,
TPUTOHOMETPHUUYECKHX
bynxumi;

COOTHOCHTD TpaduKu
AIIEMEHTAPHBIX (YHKIHUHI:
psIMOM 1 0OpaTHOM
IPONOPLHUOHATIBHOCTH,
JIMHEMHOM,
KBAJIpATUYHOM,
JorapupmMUUECcKOn u
MOKa3aTelbHON (YHKIIHH,
TPUTOHOMETPHUYECKHIX
¢bynkuunii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBbI;
HaXOJUTb IO rpaPuKy
MpUOJIMKEHHO 3HAYCHUS
(GyHKINM B 33JJaHHBIX
TOYKax;

OTPEAENATh MO rpaPuKy
CBOICTBa PyHKIIMU
(HynH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA,
IPOMEXKYTKH
MOHOTOHHOCTH,
HauOOJbIINE U
HaMMEHBIIINE 3HAYCHUS U

no epaguxy @yHkyuu
Haubobuiue u HauMeHbulUe
3HAYEeHUsL;

cmpoums dCKu3 epapura
@yHryuu, yoosnemeopsioueli
npuBeOeHHoOM)y HAbOpy YClo8Ull
(npomesrcymku
803pacmarnus/yovi6anus,
3Havenue PyHKYUU 8 3a0AHHOU
mouKe, MOUKU HIKCMPEMyMO8,
acumMnmomol, HyIu QYHKYUU u
m.o.);

pewams ypasHeHus,
npocmetiuiue Cucmembl
VPaBHeHUll, UCNOb3YSL
c80lUCM8a QYHKYULL U UX
epaghuxos.

B noeceonesnoti scusnu u npu

uzyyeHuu opyaux y4eoHvlx
npeomemos:

onpeoensims no epaguxam u
UCNONL3068aMb OJIsL PEUUECHUSL
NPUKIAOHBIX 3a0ay CBOUCMBA
PeanbHuIX NPOYeccos u
3agucumocmetl (Haubovuue u
Haumenbuiue 3Ha4eHUs,
NPOMENCYMKU 803DACTAHUSA U
yovisanus yukyuu,
NPOMENCYMKU

BJIQ/IETh MOHITHEM
norapudmuueckas
(GYHKIHS; CTPOUTH €€
rpaduK 1 yMeTh
IIPUMEHATH CBOWCTBA
norapudmugeckoin
(YHKLINU TIPU peIIeHUH
3ajauy;

BJIAJICTh MMOHATUAMHI
TPUTOHOMETPHUYECKHE
(GyHKIMH; CTPOUTD UX
rpaduKu U yMETh
MPUMEHSTh CBONCTBA
TPUTOHOMETPHUYECKHUX
GbyHKIMI pU petieHnH
3ajay;

BJIAJIETh MMOHITHEM
oOpatHas pyHKIUS;
IPUMEHSTH 3TO TIOHATHE
NIPU PEUICHNUH 3371a4;
IPUMEHSTH [IPU PELICHUN
3aJ1a4 CBOMCTBA (PyHKITHI:
YETHOCTD, TIEPHOAMIHOCTD,
OTPaHUYECHHOCTB;
IPUMEHSTH MIPU PELLICHUN
3a/1a4 mpeoOpa3oBaHUs
rpauKoB QyHKIINIA;
BJIAJICTh MMOHATUAMHI




T.IL);

— CTPOUTbH ICKH3 rpaduka
$ynxumn,
YAOBJIETBOPSIONICH
MIPUBEICHHOMY HabOPy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTanus / yObIBaHUS,
3HaueHHE (QYHKIHH B
3aJ1aHHOM TOYKE, TOYKH
9KCTPEMYMOB U T.]1.).

B nosceonesnoti srcuznu u
npu U3y4eHuu Opyaux
npeomemos:

—  ONpeAessTh Mo rpadukam
CBOMCTBA peaJbHBIX
IIPOLIECCOB U
3aBUCUMOCTEN
(HauOonplINE U
HAauMEHbIIINE 3HAYCHMUS,
IPOMEXKYTKH
BO3pacTaHus U yObIBaHMUSI,
IPOMEXKYTKH
3HAKOIOCTOSIHCTBA U
T.IL);

— HMHTEpIpeTUpPOBAThH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU

3HAKONOCMOAHCMEA,
acumnmomol, nepuoo U m.n.);
UHMEPNPemuposams
CBOLICMBA 8 KOHMEKCme
KOHKPEmHOU NPpaKmu4eckou
cumyayuu,

onpeodenams no epaguram
npocmetiuiue
Xapakmepucmuxu
nepuoouyecKux npoyeccos 8
buo02UU, IKOHOMUKE, MY3bIKE,
paouocssazu u op. (amnaumyoa,
nepuoo u m.n.)

YHCIIOBast
MOCJIEI0BATEIBHOCTbD,
apupmeTHyecKas u
reoMeTpHYEecKas
MIPOrpeccusi;

— TPHUMEHSATH P PEIICHUH
3a/1a4 CBOMCTBA U IIPU3HAKHU
apudmernyeckoii u
reOMEeTPUUYECKOI
MPOTrPECCUi.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux y4eoHvlx
npeomemos:

— OIpeaensaTh no rpadukam u
MCIIOJIb30BATh AJIs
peLIeHHsI TPUKIIATHBIX
3ajlay CBOMCTBA peaIbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
(maubonpiIue u
HaMMEHBIIINE 3HAYCHUS,
IIPOMEXYTKH BO3PACTaHMS
U yObIBaHUS (PYHKLINH,
POMEXKYTKU
3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOYKH
neperuba, MEPUOJ U T.11.);

— HHTEpIPETUPOBAThH
CBOWCTBA B KOHTEKCTE
KOHKPETHOW ITPaKTUYECKON
CUTYallUH;.




MPAKTUYECKOU CUTYyaLUU

OTMPECIIATH 10 rpaduKam
MpOCTEUIINE
XapaKTePUCTHKU
MEPUOINICCKUX MTPOIECCOB
B OMOJIOTMH, SKOHOMUKE,
MY3bIKE, PJUOCBSI3U | JIP.
(aMIuIMTY1Q, IEPUOJ U T.I1.)

Dnemenmui
mamemamu
YecKo020
ananuza

OnepupoBath Ha 0a30BOM
YPOBHE TIOHATUSIMH:
npou3BoIHAs (PYHKINH B
TOUKe, KacaTelabHas K
rpaduky GpyHKIIUH,
MPOU3BOIHAS (PYHKIINH;
OTIpeNeNATh 3HAYCHUE
MPOU3BOIHON (PyHKIIMHU B
TOYKE M0 N300PAKEHHIO
KacaTelbHOU K IrpaduKy,
IIPOBEJICHHOU B ATOMN
TOYKE;

peliaTh HECI0KHbBIE
3a/1a4yl Ha IPUMEHEHUE
CBSI3M MEKITY
MIPOMEKYTKAMH
MOHOTOHHOCTH H
TOYKAMH SKCTpEMyMa
GbyHKIUH, ¢ OTHOM
CTOPOHBI, U
MIPOMEKYTKAMHU

Onepuposams noHAMUAMU.:
npou3eo0HaAs YHKYUU 8
mouke, KacamenbHas K
epaguxy ynxyuu,
npou3800HaAs PYHKYUU,
BbIUUCTIAMND NPOUZBOOHYIO
0O0HOUIeHA, MHO20YJIeHd,
K68AOpamHo2o KOpHs,
NPOU3BOOHYIO CYMMbl
GyHryu;

BbIUUCTIAMb NPOUBOOHbIE
NEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUILL, UCNOTIb3YSL
CNpasouHvie Mamepuaibl,
uccneo08ams 6 NPOCMEUUUx
CYyHanx QYHKYuU Ha
MOHOMOHHOCMb, HAXOOUMb
Haubovuue u HaumMeHbulUe
3HaYeHusi YYHKYULl, Cmpoumao
2paguKu MHO20YIEHO8 U
npoCmetuux payuoHaIbHbIX

Bmaners nonsTHEM
OECKOHEYHO yObIBaroIast
reoMeTpHYEeCKast
porpeccusi U yMeTh
MIPUMEHSTD €ro MPH
pEIICHUY 3a]1a4;
MPUMEHSIT JUIS PEIICHUS
3a/1a4 TCOPHIO MPE/IEIIOB;
BJIaJIETh MOHSATUSIMU
OECKOHEUHO OOJIBIINE U
OCCKOHEUHO MaJIble
YUCJIOBEIC
MOCICA0BATEILHOCTH B
YMETh CPaBHUBATH
OECKOHEUHO OOJIBIINE U
OECKOHEUHO MaJible
MMOCIE0BATEIBHOCTH;
BJIAJETH MOHATHSIMM:
MPOU3BOIHAS (PYHKIIMH B
TOYKE, TPOU3BOTHAS

byHKINH,

Jlocmuoicenue
pe3yribmamos pazoena I,
Cc680000HO 811a0€emb
CMAHOAPMHBIM Annapamom
MamemamuyecKozo
aHanu3a 07 8bIYUCIEeHUS
NPOU3B00HbIX (hYHKYUU
O0OHOUL NePeMeHHOLL;
C80000HO NPUMEHSAMb
annapam
MAMemMamuyecKo2o
aHanuza O UCCie008aHUs
@dyHKYUL U nocmpoeHUs.
epagpuxos, 6 mom uucie
Ucc1e008anus Ha
BLINYKIOCMb,
onepuposams NOHAMUEM
nepeooopasHoll yHKyuu
07151 peuenus 3a0ay;
061a0emb 0CHOBHBIMU
ceedenusmMu 06 unmezpaie
Hviomona—Jletionuya u eco
npocmenuux
NpUMEHEHUSX;




3HAKOIIOCTOSIHCTBA U
HYJIIMU IIPOU3BOJHON
ATON (PYHKIIUH — C
JIPYTOM.

B nosceonesnoti srcuznu u
ApU U3yYeHUU opyeux
npeomemos:

— TOJIB3YSCH rpaduKamu,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocra,
TIOBBIIIICHUS, YBEITMUCHUS
U T.I1.) WJIK CKOPOCTH
yObIBaHUs (TMaeHus,
CHU)KCHHUSI, yMEHbILICHUS
Y T.I.) BEJINYUH B
peaNTbHBIX MPOIECcCaXx;

— COOTHOCHUTbH Ipauku
peabHBIX MPOLECCOB U
3aBUCHMOCTEH C UX
OTIMCAHMSIMH,
BKITIOYAIOIITIMH
XapaKTEePUCTUKU
CKOpPOCTH U3MEHEHUS
(OBICTPBIIA pOCT, MIIaBHOE
HNOHWXEHUE U T.I1.);

—  HCIOJb30BaTh rpauKu
peabHBIX MPOLIECCOB JIs

@YyHKYUU ¢ UCNONBL3OBAHUEM

annapama mamemamu4iecKkoco

ananusa.

B noeceonesnou scusnu u npu

usyuenuu opyaux yueOHoix
npeomemos:

—  pewams NpuKiIaoHbvle 3a0aiu
u3 buono2uu, GuzuKy, Xumuu,

IKOHOMUKU U OPY2UX
npeomemos, Cés3aHHble C
uccneoosanuem
Xapakxmepucmuk peanibHblx
npoyeccos, HaxoxHcoeHuem
HAUOONLUMUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U
VCKOpeHUst U M.N.;
UHmMEpPNpemuposanms
NOYYEHHbLE PEe3YTbmambl

BBIUUCIIATH IPOU3BO/IHBIE
3JIEMEHTApHbIX QYHKIUN U
MX KOMOMHAIIMIA;
uccieoBaTh PyHKIUHN Ha
MOHOTOHHOCTb U
KCTPEMYMBI;

CTPOUTH TpaPUKH U
HIPUMEHSTH K PELLICHUIO
3ajiay, B TOM 4HCJI€E C
apaMeTpoM;

BJIAJICTh TOHITHEM
KacaTebHasl K rpauky
(GYHKIIMY U YMETh
IPUMEHSTH €ro Npu
peILIeHUH 3a1a4;

BJIaJICTh MOHATUAMHI
nepBooOpasHas GyHKLuS,
OIPEIEICHHBIN UHTETPA;
NPUMEHSTH TEOPEMY
Herorona—JleitOnuna u ee
CJICZICTBHUS JJISl PEIICHUS
3ajad.

B noeceownesnoui sxcusnu u npu

uzyyeHuu Opyeux yueOHvix
npeomemos:

pelaTh MPUKIJIAIHbBIC
3a71auu U3 OUOJIOTHH,
(bU3HUKHN, XUMUH,

onepuposams
CMAHOAPMHBIX CUMYAYUSX
NPOU380OHBIMU BbICUIUX
nopsi0Kos,

YyMemsb NpUMEHAMb NPpu
peuleHuu 3a0a4d ceoucmea
HenpepvleHblX OyHKYULL;
YMemsb NpUMEHAMb Npu
peuteHuu 3a0ay meopembl
Beuepwmpacca,

YyMemby 8bINOIHAMb
NpUOIUIHCEHHDLE
BbIUUCTICHUSL (MEMOObL
peuleHus ypasHe U,
BbIYUCTEHUS ONPEOeIeHHO20
unmezpana);

yMemyb NpUMeHsAmMb
npuLodHCerUe NPOU3BOOHO
U onpeodeneHHo20
uUHmMezpana K peuenuio
3a0ay ecmecmeosHaAHUs;
61a0emsb NOHAMUAMU
8mopas npou3eo0Has,
8LINYKIOCMb 2papuKra
@dyHKyuUu u ymemo
uccneoosams QyHKYuO Ha
BbINYKIOCHD




pCeICHUSA HCCIIOKHBIX
MPUKJIAAHBIX 3aaa4, B TOM
4yCIIe OIpeenss o
rpaduKy CKOpOCTb X0/a
nporuecca

HSKOHOMUKH U APYTUX
MIPEAMETOB, CBSI3aHHBIE C
HCCIJIEIOBAaHHEM
XapaKTEPUCTHK MPOLIECCOB;
UHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3yJIbTaThl

Cmamucmu
Ka u meopus
6epoAmHOC
meil, 102UKa
u
Kombounamo
puKa

— OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIUCATEITLHBIMU
XapaKTePUCTHKAMHU
YHCIIOBOr0 Habopa:
cpenHee
apu@meTuyecKkoe,
MeauaHa, HauOoJbIIee U
HaMMEHbIIIEe 3HAYCHUS;

— omnepupoBarh Ha 0a30BOM
YPOBHE MOHATHUSIMU:
94acToTa M BEPOSATHOCTh
COOBITHSI, CTydalHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMU
COOBITHSIMH,

— BBIYUCIIATH BEPOATHOCTHU
COOBITHI HA OCHOBE
nmoacyeTa 4uciia uncxoaos.

B nosceonesnou sxcusuu u
npu usydeHuu oOpyeux

Hmemwv npedcmasnenue o
OUCKDEMHbIX U HENPEPbIGHbLX
CHIYYAUHBIX BEIUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCMU CTYYAUHbIX
BENUUUH,

umMemsv npeocmasieHue o
Mamemamu4eckom 0HCUOaHUU
u oucnepcuu CiyyauHblx
BENUUUH,

umMems npeocmasieHue o
HOPMAIbHOM pAcnpeoeieHul u
npumMepax HoOpMaibHO
PACNPeOeNeHHbIX CLYYAUHBIX
BENUYUH,

NOHUMAMb CYMb 3AKOHA
OonbUUX YUCen U 8b100POUHO20
Memooa usmepeHus
eeposmHocmetl;

umems npedcmasienue 0o
YVCI08HOU 8EPOSMHOCU U O
NOJIHOU 8EPOSIMHOCTIU,
NPUMEHAMb UX 8 PeueHUU
3a0ay;

OnepupoBath OCHOBHBIMU
OnucaTeIbHbIMU
XapaKTepUCTUKAMU
YHCIOBOr0 Habopa,
HOHATUEM I'eHepaJibHasl
COBOKYITHOCTb U BBIOOPKOH
U3 HEe;

OIEepPUPOBATH OHATHIMU:
4acTOTa U BEPOATHOCTh
COOBITHUS, CyMMa U
MIPOU3BEICHNE
BEPOSATHOCTEN, BEIUUCIISATh
BEPOSITHOCTH COOBITHI Ha
OCHOBE T10JICY€eTa YHcia
HCXOJIOB;

BJIa/IETh OCHOBHBIMU
MOHATUSIMH
KOMOWHATOPUKH U YMETh
WX IPUMEHSTH TIPH
pEILIECHNN 33/]a4;

UMETh MpeJCTaBlIeHue 00
OCHOBax TEOpHUH
BEPOSITHOCTEM;

MMETh NPEJCTABIEHUE O

Jlocmuoicenue
pezyrbmamos pazoena ll;
umemyv npedcmasieHue o
YEHMPAbHOU NPEOebHOLL
meopeme;

umemyv npedcmasieHue o
6b100POUHOM
Koappuyuenme
Koppenayuu u 1uHeuHou
pezpeccuu;

umemyv npedcmasieHue o
CMamucmuyeckux
2unomesax u npogepke
cmamucmuyeckou
2unomeswl, 0 CMAMUCMUKe
Kpumepusl u ee yposHe
3HAUUMOCTU,

umems npedcmasienue o
CBA3U IMNUPUYECKUX U
meopemu4ecKux
pacnpeoeneHutl;

umems npedcmasienue o




npeomemos:

OIICHUBATh U CPABHUBATH
B IIPOCTBIX CITydasx
BEPOSTHOCTH COOBITHI B
peaabHOU KU3HU;
YUTATh, COMIOCTABIIATS,
CpaBHHBATb,
UHTEPIPETHPOBATH B
MPOCTBIX CITy4dasx
peasibHbIe JaHHbIE,
MPEJICTaBICHHBIE B BUJIE
TaOIUII, AUarpamm,
rpaduKoB

—  umembv npedcmasieHue o
BAJNCHBIX YACMHBIX BUOAX
pacnpeoeneHutl U NPUMeHAMb
Ux 6 pewlenuu 3a0a4;

—  umemb npedcmasieHue o
KOppensyuu Cay4atiiblx
BEIUYUH, O TUHEUHOU
peepeccul.

B nosceonesnoil srcuznu u npu
usydenuu opyaux npeomMemos:

—  BBIYUCTSAMDb WU OYEHUBATND
8eposimuocmu coobimuil 8
PeanbHOU HCUZHU,

—  8blOUpamsv nooxoosuue
Memoovl npeoCmasieHus u
00pabomKu OaHHLIX;

—  yMemb peuanms HeClodCHble
3a0a4u Ha NPUMEHEHUe 3aKOHA
OONLUWUX YUCeT 8 COYUOTIO2UU,
CMpaxo8anuu,
30pasooxpaneHuu,
obecneuenuu bezonacHocmu
HaceneHus 8 Ype3sblualiHblx
CUMyayusix

JUCKPETHBIX U
HEIPEPBIBHBIX CITYYaHBIX
BEJIMYMHAX U
pacrnpeneneHusx, o
HE3aBHCUMOCTH CITy4ailHbIX
BEJINYUH;

— HUMeTb Npe/ICTaBICHUE O
MaTeMaTHUYECKOM
0XKHMJIAHUH U TUCTIEPCUU
CIIy4aifHbIX BEJTUYHH;

— HUMETb NPEACTaBICHUE O
COBMECTHBIX
pacnpeeieHusx
CIIyYalHBIX BEJIUYMH;

— TIOHHMMAaTh CYTh 3aKOHA
OOMBIINX YKCeN U
BBIOOPOYHOIO METO1A
U3MEPEHUS BEPOSATHOCTEN;

— HWMETb MPEJCTaBICHUE O
HOPMaJIbHOM
pacnpeneneHuu u
npuMepax HOPMaJIbHO
pacnpeneneHHbIX
CITyYalHBIX BEJIUYHH;

— HUMETb NPEACTaBICHUE O
KOPPEJSIIUK CIyYaiHbIX
BEITUYMH.

B noeceownesnoui sxcusnu u npu
uzyuenuy opyeux
npeomemos:

BBIYUCIISATH WM OLICHUBATh

KOOUposauuu, 080UYHOU
3anucu, 080UYHOM Oepese;
611a0emsb OCHOBHbIMU
NOHAMUAMU MeopuUU
epagos (epag, sepuuna,
pebpo, cmenenb epuIUHbI,
nymo 6 epage) u ymemsn
NPUMEHSIMb UX NpU
peutenuu 3a0ay;

umems npedcmasiienue o
Odepesusx u ymemy
NPUMEHSIMb NPU PeUeHUU
3a0ay;

61a0emsv NOHAMuUEM
CBA3ZHOCIb U YMemb
NPpUMEHSIMb KOMNOHEHNbL
CBAZHOCIU NPU peuteHUl
3a0ay;

yMemb 0Cywecmsisimo
nymu no pebpam, 06xo0bl
pebep u sepuun epaga;
umems npedcmasienue 0o
2UNEPOBOM U
2aMUNLIMOHOBOM NYMU,
umems npedcmasienue o
mpyoHOCmu 3a0a4u
HAXO0HCOEHUs]
2aMUILIMOHO8A NYMU,




BEPOSTHOCTH COOBITHH B
peanbHOU KU3HU,
BBIOMpATh METOIbI
ITOIXOISIIIIETO
MPEICTABICHHUS U
00paboTKH JaHHBIX

61a0emv NOHAMUAMU
KOHEUHble U CUemHble
MHOJCECBA U yMemy ux
NPUMEHSMb NPU PeueHUU
3ao0au;

yMemb NPUMEHsIMb Memoo
Mamemamuyeckotl
UHOYKYUU;

yMemv npUMeHsImb
npunyun J{upuxie npu
peuteHuu 3a0a4

Texcmoevie
3a0a4u

Pemath HeCnoOKHEIE
TCKCTOBBIC 3aJa4H
PAa3HBIX THUIIOB;

AQHAJIU3UPOBATH YCIOBHE
3aJa4, IIpU
HEO0OXOUMOCTHU CTPOUTD
JUISL €€ PEeLCHUS
MaTeMaTHYECKYIO
MOJIETIb;

MOHUMATh U
HCITOJIB30BAaTh IS
peleHus 3aaun
uH(pOpMalHIO,
IIPEJICTaBICHHYIO B BUJE
TEKCTOBOW U CHMBOJIBHON
3aIncH, CXeM, TaOJuII,
Iuarpamm, rpa@ukos,
PHUCYHKOB;

JIECTBOBATH I10
IrOpUTMY,

Pewamv 3a0auu pasznvix
Munos, 6 Mom 4ucie 3a0ayu
NOBLIUEHHOU MPYOHOCMU,
8bIOUPAMb ONMUMATbHBL
Memoo peuwteHus 3a0ayl,
paccmampusast paziuyHvle
Memoobl;

CmMpoums Mooeb peuleHust
3a0ayu, npo8oOUNs
ookazamenvHole
paccyscoenus;

pewams 3a0a4u, mpeodyroujue
nepebopa 6apuaHmos,
npoeepKu yciosuil, 8b1Oopa
ONMUMATILHO20 Pe3YIbmama,
AHATUUPOBAMD U
uUHmMepnpemuposams
pe3yibmamsl 8 KOHMeKCcme
VCI08UA 3a0a4l, 8b10UPAMb
peuwlenus, He npomugopedaujue
KOHMeKCmy;

Pewate pa3nble 3agaun
MOBBIIIEHHOW TPYIHOCTH;
aHATM3UPOBATh YCIOBUE
3aJ1a4uu, BEIOUpATh
ONTHUMAIBHBIA METO.T
pelieHus 3a1auu,
paccMaTpuBas pa3udHbIC
METO/IbL;

CTPOUTH MOJIENH PEIICHUS
3a/1a4u, TPOBOIUTH
JIOKa3aTelIbHbIE
paccyxJIeHus pu
pElIeHNH 3a1a4H;

pemarh 3a1a4u,
Tpebyrommue nepedopa
BAPUAHTOB, IPOBEPKHU
yCIIOBUH, BbIOOpa
ONTUMAIBHOTO PE3ybTaTa;
aHATM3UPOBATh U
WHTEPIPETUPOBATH
MOJIyYEHHBIE PEIICHUS B

HHocmuoicenue
pe3yrvmamos pazoena |l




coJiepkaliemMycs B
YCIIOBUY 33/a4H;
UCIIOJIb30BaTh
JIOTUYECKHE PaCCYkICHUS
MIPH PEIICHUU 33]1a4H;
paboTath ¢ N30BITOYHBIMU
YCIIOBUSIMU, BBIOUpAS U3
Bceil nHpopMarm,
JTaHHbIE, HEOOXOANMBbIE
JUTSL PEIICHUS 33]1a9H;
OCYIIECTBIISATh
HECJIOKHBIN Tiepedop
BO3MOJKHBIX pPELICHUN,
BBIOMPAs M3 HUX
ONTHUMAJTIEHOE TIO
KPUTEPUSM,
chopMyITUpPOBAaHHBIM B
YCIIOBUU;

AHATM3UPOBATH U
UHTEPIPETHPOBATH
MOJTy4YEHHBIE PEIICHNUs B
KOHTEKCTE YCIIOBHUS
3a/1a4¥, BEIOUpATh
pelIeHus, He
MPOTUBOpEYAILINE
KOHTEKCTY;

peliaTh 3aa41 Ha pacyeT
CTOMMOCTH IOKYTIOK,
YCITyT, TTOE3/I0K | T.11.;
peliaTh HECI0KHbBIE

3aaa4u, CBA3aHHBIC C

nepegooums npu peueHuu
3a0a4u uHgpopmayuro u3 00OHouU
Gopmbl 6 Opyeyio, UCNONb3YS
npu HeobX0OUMOCMU CXEMb,
mabauysl, epaguxu,
ouazpammol;

B noeceownesnoti srcusnu u npu

U3y4eHuU Opy2ux npeomemos:
pewamyv npakmuieckue
3a0ayu u 3a0a4u U3 Opyaux
npeomemos

KOHTEKCTE YCJIOBUS 3a/1a4H,
BBIOMPATH pelIeHus, HE
POTHBOpPEYAIIUE
KOHTEKCTY;

MIEPEBOJIUTH TPH PEIICHUH
3a7a9u HHPOPMAITUIO 13
OJIHOM (hOPMBI 3aITUCH B
JPYTYIO, UCTIOB3YS IPH
HEOOXOIMMOCTH CXEMEI,
TaOIHIBI, TPAPUKH,
JarpaMMBl.

B nosceonesnoti sorcuznu u npu

U3yYeHuU opyeux
npeomemos:

pemaTh MPaKTHYECKUE
3aJ]auu ¥ 3aJ1a4d U3 JIPYTHX
MIPEIMETOB




JI0JIEBBIM Y4aCTHEM BO
BJIaJIcHUH (hPUPMOii,
pEANPUITHEM,
HEJIBUKUMOCTBIO;
pemaTh 3a/1a41 Ha
IPOCTHIE MTPOLEHTHI
(cucTeMbl CKUJIOK,
KOMHCCHH) U Ha
BBIUUCIIEHHE CII0KHBIX
HPOLIEHTOB B Pa3IMYHbIX
cxeMmax BKJIaJI0B,
KPEIUTOB U UIIOTEK;
pelaTh MpakTUYECKUe
3ajauu, Tpelyromue
UCIIOJIb30BaHUS
OTPHIIATEEHBIX YUCEIT:
Ha OTpe/IeTICHHE
TEMIIepaTyphbl, Ha
OTIpeieIeHUE TTOI0KEHUS
Ha BPEMEHHOM ocH (110
Halei 3psl ¥ 1ocie), Ha
JIBIDKEHUE JIEHEKHBIX
Cpe/CTB
(mpuxon/pacxon), Ha
oTpenieNieHne
[JTyOUHBI/BBICOTHI U T.I1.;
UCIIOJIb30BaTh MOHATHE
Mmaciurada Jist




HaXO0KJICHUs PACCTOSTHUMN
U JIUTUH Ha KapTax,
IJIaHaX MECTHOCTH,
IUIaHAX TIOMEIICHUH,
BBIKpOMKaX, IpH padoTe
Ha KOMITBIOTEPE U T.II.

B nosceownesnoii scusnu u
npu usydeHuu Opyaux
npeomemos:

— pelIaTh HECIOXKHbBIC
MpaKTUYECKHE 3a1a4H,
BO3HMKAIOIIIKE B

CUTyalusiax HOBCG,ZLHCBHOI;'I
KHN3HHU

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU:
TOYKa, Ipsimas,
IJIOCKOCTh B
IIPOCTPAHCTBE,
NapauIeIbHOCTD U
NEePIEeHIUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEN;

— pacno3HaBaTh OCHOBHbBIE
BH/Ibl MHOTOTPaHHUKOB
(mpu3ma, nupamMua,
IPSIMOYTOJIBHBIN
napajuienenunesn, Kyo);

— H300paxkaTh U3y4aeMble
(GUrypsl OT pyKHu U ¢
MPUMEHEHHUEM IPOCTHIX
YEepPTEKHBIX

Onepuposams noHAMUAMU.
MoYKa, npAmMasl, NJI0CKOCMb 8
npocmpancmee,
napanneibHocms U
NnepneHOUKyIAPHOCMb NPAMbIX
U njaockocmeii,;

NpUMEHAMb OIS peUuleHs]
3a0ay 2eomempuyecKue
gaxkmul, ecnu ycnosus
npumMeHenUst 3a0ansl 8 ABHOU
Gopme;

pewams 3a0ayu Ha
HaxoxcoeHue 2eomMempuieckux
8eUYUH NO 0Opa3yam Uil
aneopumman;

oenamu (8bIHOCHbBIE) NIIOCKUE
yepmednCcu U3 pucyHKo8

— Bnaners reomeTpuyecKuMu
MOHATHUSMH TIPH PEIICHUN
3ajJia4d ¥ MPOBEJCHUN
MaTeMaTHYeCKUX
pacCyXIeHUN;

— CaMOCTOATEIBHO
dbopMynupoBaTh
OINpeeIICHUs
reoOMeTpUUYECKUX QUryp,
BBIJIBUT'ATh TUIIOTE3bI O
HOBBIX CBOMCTBAX U
MpU3HAKAX
reoMeTpuYecKux Guryp u
000CHOBBIBATh MU
ompoBepraTh ux, 00001aTh
WA KOHKPETU3UPOBATh
pe3yNbTaThl Ha HOBBIX

—  Umemwv npedocmasnenue 0o
AKCUOMAMUYECKOM
Memooe;

—  81a0emb noHsmuem
2eomempuiecKue mecma
Mouex 8 NPOCMpPaHcmaee u
yMemb NPUMeHAmb ux O
peulerus 3a0au;

—  yMemb NPUMEHAMb 05
peuienus 3a0a4 ceolCmad
NIOCKUX U O8YSPAHHBIX
Veno8, mpexepanHozo yend,
meopembl KOCUHYCO8 U
CUHYCO8 OJI51 MPEXSPAHHO20
yena;

—  81ademb noHsmuem
NEePpneHOUKYIAPHOE CeUeHUE




UHCTPYMEHTOB;

nenarb (BbIHOCHBIC)
TUIOCKHE YEPTEKH U3
PUCYHKOB ITPOCTBIX
00BEMHBIX (PUTYpP: BH]
CBEpXy, COOKY, CHU3Y;
U3BJIEKATh WH(HOPMAIIHIO
0 MPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX
¢urypax,
MPEJICTABICHHYIO Ha
YyepTexax U pUCYHKaX;
PUMEHSTh TEOPEMY
[Tudaropa npu
BEIYHCIICHUH JICMCHTOB
CTEPEOMETPUUYECKUX
duryp;

HAXOJUTh 0OBEMBI U
TUIOMIA/IA TOBEPXHOCTEHN
MPOCTEUIINX
MHOTOTPaHHHUKOB C
npuMeHeHueM Gopmyi;
pacro3HaBaTh OCHOBHBIE
BU/IbI TN BpPAIICHUS
(xonyc, numuHIp, chepa
v map);

HaxO0JIUTh 0ObEMBI U
IJTOMIAAN TOBEPXHOCTEN
MIPOCTEUILINX
MHOTOTPAHHHKOB H TEJ
BpaIlleHHUs C
npuMeHeHueM (Gpopmyi.

00beMHbIX (pucyp, 8 mom yucie
pucosamu 6uU0 ceepxy, cOoKy,
cmpoums cedeHust
MHO202PAHHUKOS,

uzgneKkamo,
UHMEPNPemuposams u
npeobpazoevleamy
unghopmayuro o
2eomempuyeckux ucypax,
npeoCmagieHHyI0 Ha
yepmesncax;

NPUMEHSIMb 2e0MempUYecKue
Gaxmol 01 pewrenus 3a0au, 6
MOM Yuciie npeonoaazaruux
HECKONILKO UWA208 PeuleHUsl,
ONUCHIBAMb 83AUMHOE
PACnonodxcerue nPAMbIX U
NIOCKOCMEl 8 NPOCMPAHCMEe;
Gopmyruposams ceoticmsa u
npUsHaKu Queyp;
O00KA3bIBAMb 2e0MempuiecKue
VmMeep#HcOeHUs.,

61a0emvb CManoapmHuou
Kraccuguxayuet
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npusmol,
napanneienuneobvt);
Haxooums 0O6vembvl U nIOWaAoU
nogepxHocmei
2eoMempuyecKux mei ¢
npumenenuem Gopmyn;
BbIUUCTIAMb PACCNOSIHUSL U

KJ1accax (uryp, mpoBOJIUTh
B HECJIOXKHBIX CITydasx
Kkiaccuukanuo Guryp mo
pa3IMYHBIM OCHOBAHMSIM,
HCCJIEIOBATh YEPTEXKH,
BKJIIOYasi KOMOMHALIUN
buryp, U3BICKATH,
UHTEPIPETUPOBATH U
peoOpa3OBEIBATh
uHpopmaruto,
NPECTaBICHHYIO Ha
YepTexKax;

pemarhb 3a1a4u
re€OMETPHYECKOTO
coJiep>KaHusl, B TOM YHCIIE B
CUTYaIUsX, KOTaa
QJITOPUTM pEIICHUS He
CJIEZIyeT SIBHO M3 YCIIOBHS,
BBITIOJTHATH HEOOXOAMMBIE
JUTSL PEIICHUS 33]Ia9H
JOTIOTHUTETIbHBIC
MOCTPOCHMSI, UCCIIETOBATh
BO3MOXXHOCTh TIPUMEHEHHS
TeopeM 1 PopMyIT JIst
pelleHus 3aaay;

yMEeTb (POpMyYIUPOBATH U
JTIOKA3bIBATh
reOMETPUUYECKUE
YTBEPKICHHUS;

BJIQ/ICTh OHITUSIMHU
CTEpEOMETPHUU: TIPU3MA,
napauiesienume],

nPUIMbL U YMEmb
NpUMeHImMb e20 npu
peutenuu 3a0ay;

umemsv npedcmasieHue o
0680LCMEEeHHOCIU
NPABUIbHBIX
MHO202PAHHUKOB,

enaoemsb NOHAMUAMU
yenmpaivbHoe u
napanieibHoe
npoexmuposanue u
NPUMEHAMb UX NPu
NOCMPOCHUU CeyeHUll
MHO202PAHHUKOB MeMOOOM
npoexyuil;

umemv npedcmasieHue o
paszsepmre MHO20CPAHHUKA
u Kpamuaiiuiem nymu Ha
NnOBEPXHOCTU
MHO20CPAHHUK A,

umMemv npedcmasieHue o
KOHUYECKUX CeUEeHUSX,
umems npedcmasiienue o
Kacarowuxcs cghepax u
KOMOUHAyuu mes 8paujetsl
U yMemb NPUMEHSIMb UX
npu peuteruu 3a0ay;
NpUMEHAMb NPU peueHuu
3a0ay gpopmyny
PAccmosiHust om mouku 00
NnAOCKOCMU;

61a0emb Pa3HbIMU




B nosceonesnou orcuznu u
npU U3yyeHuu opyeux
npeomemos:

— COOTHOCUTb a0CTpPaKTHbIE
reOMEeTPUYECKUE MTOHATHS
U (QaKTHI C peaJbHBIMU
AKU3HEHHBIMH 00BEKTaMU
U CUTYyalUsIMHU;

— HCHOJb30BaTh CBOWCTBA
IPOCTPaHCTBEHHBIX
TreOMETPHUUECKUX (HUTyp
JUISl PELIeHUs] TUITOBBIX
3a/1a4 PaKTUYECKOTO
COJICPKAHUS;

— COOTHOCHUTb IIOIAIN
IIOBEPXHOCTEH TEI
OJIMHAKOBOH (POPMBI
Pa3IUYHOIO pa3mepa;

— COOTHOCUTBH 00BEMBI
COCYZI0B OJIMHAKOBOM
(GOpMBI pa3IM4YHOTO
pasMmepa;

— OLEeHuBath Gopmy
PaBUIBHOTO
MHOT'OIpaHHMKa Mocye
CIIWJIOB, CPE30B U T.II.
(onpenensaTh KOJIMYECTBO
BEpILKH, pedep 1 rpaHeit
MOJIy4EeHHBIX
MHOTOTPaHHHUKOB)

Yyelvl 8 npocmpaHcmae.

B noeceownesnoti srcusnu u npu
usydenuu opyaux npeomMemos:

—  UCNONb308aMb CEOUCMBA
ceomempudeckux gueyp ons
pewieHus 3a0ay
NpaKmuyecKo2o xapakxmepa u
3a0ay u3 opyaux obracmet
SHAHUU

IIMPaMUJIa, TETPAdIp;
UMETb MPEJCTABICHUS 00
aKCUOMAaX CTEPEOMETPHUH U
CIIEJICTBUSX U3 HUX U YMETh
IPUMEHSTH UX PU
pEILECHNN 3a/]a4;

YMETb CTPOUTH CEUEHUS
MHOT'OTPaHHHUKOB C
HCII0JIb30BaHNEM
pa3IMYHbIX METOJIOB, B TOM
4uCJIe U METO/IA CIIENI0B;
UMETh NPEJCTABIEHUE O
CKPEIIHBAIOIINUXCS TIPSIMbIX
B IIPOCTPAHCTBE U YMETh
HaXOJUTb YO U
paccTosiHuE MEXy HUMU;
IPUMEHSITh TEOPEMBI O
MapajuIeIbHOCTH MPSIMBIX U
IIJIOCKOCTEN B
MPOCTPAHCTBE MPU
pEILIECHNN 3a/]a4;

YMETb IPUMEHSTh
NapaJuIeIbHOE
IIPOEKTUPOBAHUE IS
n300paxeHus: GUryp;
YMETb IPUMEHSATh
NEPIEHIUKYIIPHOCTU
MIPSIMOM M TUIOCKOCTH ITPH
pEILIEHNN 33/a4;

BJIa/IETh NOHITUIMHU
OpPTOTrOHAJILHOE
IPOEKTUPOBAHUE,

cnocobamu 3a0anus
NPAMOU YPAGHEHUAMU U
yMemb npuUMeHsms npu
peuteHuu 3a0ad;
NPUMEHSMb NPU PeueHUU
3a0a4 u 0oKazamenbcmee
meopem 6eKmMOpPHbIUL Memoo
U Memoo KOOpOuHam;
umems npedcmasienue 0o
akcuomax obvema,
npuUMeHsIms hopmyvl
00beM08 NPAMOY201bHO20
napanneienuneod, npPu3Mbl
U nupamuowvl, mempas’aopa
npu pewenuy 3a0au;
npUMeHAmMb meopemvl 00
OmHoueHUAx 06vemMo8 npu
peuleHuu 3a0ay;
NpUMeHSAMb UHmMe2pan O
8bIUUCTIEHUS 00bEMO8 U
nosepxuocmetl mei
8PAWYEHUsL, BLIYUCTICHUS
niowaou cghepuieckozo
nosica u 06vema waposozo
cnosi;

umems npedcmasiienue o
O0BUIHCEHUSX 8
npocmpancmee:
napanieibHoM neperoce,
cummempuu
OMHOCUMENbHO NIOCKOCIU,
UeHMPaiIbHOU CUMMEmpPUl,




HAKJIOHHBIE U UX NPOCKLNH,
YMETb IPUMEHSATH TEOPEMY
0 TpeX NEepIEeHIUKYIIIpax
IIPY pELICHNH 33/1a4;
BJIAJICTh NOHATHAMHU
paccTosTHUE MEKIY
¢durypamu B mpoCTpaHCTBE,
00K NepHeHIuKYJISAp
JIBYX CKpEIINBAIOIINXCS
IPSIMBIX U YMETb
IPUMEHSITh UX MPU
pEILIECHNN 3a/]a4;

BJIa/IETh IOHITUEM YTOJI
MEXIy NpsIMOHN U
IUIOCKOCTBIO U YMETh
IPUMEHSTDH €ro IpU
pEILIECHNN 3a/]a4;

BJIa/IETh NOHITUSIMHU
JIBYT'PaHHBIN yTOJI, IO
MEXy TIOCKOCTSIMH,
NEePIEeHIUKYIIIPHbIE
IJIOCKOCTH U YMETH
MPUMEHSTh UX IPU
pEILIECHNN 3a/]ad4;

BJIa/IETh NOHITUSIMHU
pU3Ma, MapajuieIenunes u
IIPUMEHSTH CBOMCTBA
napauleIenuIe1a mpy
pEILIEHNN 33/a4;

BJIQ/IETh MTOHATHEM
MIPSAMOYTOJIBHBIN
napajuleJenunes u

no8OpOmMe OMHOCUMENLHO
npAMOU, BUHMOBOU
cUMMempuu, ymenms
NPUMEHAMb UX NpU
peutenuu 3a0ay;

umems npedcmasiienue o
nIOWAOU OpMmMo2OHAILHOU
npoexyuu,

umems npedcmasiienue o
MpexepaHHoM U
MHO202PAHHOM Yeie U
NPUMEHSAMb CEOUCMEA
NIOCKUX Y2ll08
MHO202PAHHO20 Yeid npu
peutenuu 3a0ay;

umemsb npedcmasieHus o
npeobpazosanuu noooous,
20MOmemuy u ymens
NPUMEHAMb UX NpU
peuleHuu 3a0ay;

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempu;

yMemb npuMeHsams
dopmynvt 06vemos npu
peuleHuu 3a0ay




IIPUMEHATH €ro IpH
pEIIEeHNN 3a/a4;

BJIA/ICTh NOHATHAMHU
IIMPaMKJIa, BUABI TUPAMUT,
3JIEMEHTBI IPABUIILHON
IIUPAMHUJIBI U YMETh
IPUMEHSTH UX IPU
pEILECHNN 3a/]a4;

UMETh NPEJCTABICHUE O
TeopeMme Diepa,
IIPABUJIBHBIX
MHOTOTpaHHHKAX;
BJIA/IETh ITOHATHEM
IUIOLIAIA TOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETb
IIPUMEHSATH €ro IpH
pEIIeHNN 33/]a4;

BJIA/IETh NOHATUAMH TENa
BpaleHus (LUIUHID,
KOHYC, 11ap u chepa), ux
CEYEHHUs U yMETh
MPUMEHSTh UX MPU
pEILIECHNN 3a/]a4;

BJIa/IETh NOHITUSIMHU
KacaTelbHbIE PSIMbIE U
IUIOCKOCTH U YMETH
MPUMEHSTH U3 MIPU
pEILIEHNN 33/a4;

MMETh MPEJCTABICHUS O
BIIMCAHHBIX U OMUCAHHBIX
cdepax U yMeTh IPUMEHSATh
WX MPU pElIeHUHU 3a]1aY;




—  BIJIJIETh MOHATUSAMU O0BEM,
00BEeMbI MHOTOTPaHHUKOB,
TEJ BpaIICHUS U
MPUMEHSITh UX TPU
pEIICHUY 33]1aY;

— HUMETb NpeICTaBICHUE O
pa3BepTKe IWINHIPA U
KOHYCa, TUIOIIA !
MOBEPXHOCTH IWJIMHJPA U
KOHYCa, yMETh IPUMCHSITh
UX NP PELICHUHU 33]1aY;

— WMETh MPEJICTABICHUE O
iomaan chepsl U yMeTh
MPUMEHSThH €ro Ipu
pEIICHUH 33]1aY;

— yMeTh peuaTh 33a4u Ha
KOMOHHAIUU
MHOTOTPaHHUKOB H TEJ
BpaIllCHUS;

— WMETh MPEJICTABICHUE O
110/100MM B MPOCTPAHCTBE U
YMETh pelIaTh 3a/1a4u Ha
OTHOIIIEHHE 0OHEMOB H
iomiaiel moBepxHocTel
MoA00OHBIX (uryp.

B nosceonesnoui scuznu u npu
usyueHuu opyaux
npeomemos:

—  COCTaBJISITH C
WCIIOJIb30BAaHUEM CBOWCTB
TeOMETPUUYECKUX PUTYP
MaTEeMaTHYECKHE MOJICITH




JUTSI pelIeHuUs 3a/1a4
MPaKTUYECKOro Xapakrepa
U 3a]1a4 U3 CMEXHBIX
JIMCLUILIINH, UCCIIEI0BATh
MOJIy4YE€HHBIE MOJIETIH U

MHTEPHPETUPOBATH
pe3ynbTar
Bexmopwviu | — OnepupoBarh Ha 0a30BOM Onepuposame nousmuamu Bnaners noHsTUSIMU —  Hocmuocenue
Koopounam YPOBHE MTOHATHUEM 0eKapmosbl KOOPOUHAMbL 8 BEKTOPBI U UX KOOPJIMHATHI; pezyrvmamos pazoena ll;
bl 6 JIEKapTOBBI KOOPAMHATHI B npocmpaucmee, 6eKmop, YMETb BBITIOJIHATH —  Haxooums 0bvem
npocmpanc MIPOCTPAHCTBE; MOOYIb eKMOPA, PABEHCIBO ornepaluy HajJl BEKTOPAMHU; napainieienuneoa u
mee — HaxoIuThb KOOPAWHATHI 6EKMOpPO86, KoopauHambl HUCIIOJIB30BaTh CKAJLIPHOE mempaadpa, 300AHHbIX
BEpILIKH Ky0a u 8EKMOPA, Y207l MEHCOY MIPOU3BE/ICHNE BEKTOPOB KOOPOUHAMAMU CBOUX
MPSMOYTOJIBHOTO 6EKMOpamu, CKANAPHOe MPH pEIIECHUH 33/1a4; B8EPUIUH,
napajuiesienunea npousgedeHue 86eKmopos, IPUMEHATH YPABHECHHE —  3a0a8amv NPAMYIO 8
KOJIITUHEAPHblE 6EKNIOPbL, IJIOCKOCTH, (bopMyJ]y npocmpaHcmee,
HAXo0UmMo paccmoaHue MeHcoy PacCTOsIHUS MEXIY —  Haxoo0umv paccmosiHue om
06‘ny1 moukamu, cymmy TOYKaMH, YpaBHCHHUE MOYKU 00 NIOCKOCMU 8
8eKMOPO6 U npousseoeHue cdepsl IpH perieHnn cucmeme KOOpOUHAM;
gekmopa Ha YUcio, y2oi 3a1a4; —  Haxoo0ums paccmosiHue
MeHCAY BeKMOpam, MIPUMEHATH BEKTOPHI U MedHCOY CKPeuUBaouuUMucs
CKanApHoe npoussederue, METOJ KOOPJINHAT B NPAMbIMU, 3A0AHHBIMU 8
PAcKAObIBAM® 6EKMOp NO MIPOCTPAHCTBE NIPU cucmeme KOOpOUHam
08YM HEKOJNUHEAPHbIM peleHny 3anaq
8eKMopam,
3a0as8ams NJi0CKOCMb
VpasHeHuem 6 0eKkapmoeoli
cucmeme KOOPOUHAM,
pewams npocmetiuiue 3a0a4u
86e0eHUeM BeKMOPHO20 Da3UCa
Hcmopusa — OnucelBaTh OTAEILHEIE IIpeocmasname exnad Nwmets nipeacrasiieHue o Jlocmuoicenue pezyrbmamos
Mamemamux BBIJAIOIINECS BbLOAIOUUXCSL MAMEMATNUKOB 8 BKJIAJIC BRIJAIOIINXCS paszoena ll




u pPEe3yJbTaThl, IOJTYYCHHBIE pazeumue Mamemamuxy u MAaTeMaTUKOB B pa3BUTHE

B XOJI€ Pa3BUTHS UHBIX HAYYHBIX oOacmell; HAYKH;

MaTeMaTUKHU KaK HayKH; NOHUMAMb POSb MAMEMAMUKU MMOHUMATh POJIb

3HATh MPUMEPHI 6 pazsumuu Poccuu MaTeMaTUKHU B Pa3BUTHU

MaTEeMaTHUUYECKUX Poccun

OTKPBITUI U KX aBTOPOB B

CBSI3M C OTE€UYECTBCHHOM U

BCEMUPHOMN UCTOPHUEH;

MMOHUMATh POJIb

MaTEeMaTUKH B Pa3BUTUU

Poccun
Memoowt [IpumeHATh N3BECTHBIE Hcnonvzoseamov ocHosHble Hcrmonp30BaTh OCHOBHBIE Jlocmuoicenue
Mamemamux METO/IbI TIPH PEUICHUHN Memoobl 00KA3amMenbCmada, METOJIBI JOKA3aTEIbCTBA, pesynomamos pazoena l;
u CTaHJIapTHBIX npoeooUms 00KA3AMENbCMBEO MIPOBOJIUTH JIOKA3aTEIIbCTBO npuMensimo

MaTE€MaTUYeCKUX 3a/1a4;
3aMevaTh U
XapaKTepu30BaTh
MaTEeMaTUYECKHe
3aKOHOMEPHOCTH B
OKpYyKaroleun
JIEHCTBUTEIILHOCTH;
IPUBOJIUTH IPUMEPHI
MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH B
IIPUPOJE, B TOM YUCIIE
XapaKTEepU3YIOIINX
KpacoTy U COBEPIIEHCTBO
OKPY’KaIOILEro MUpa U
IIPOU3BEJICHNI NCKYCCTBA

U 8bINOJIHAMb ONPOBEPIHCEHUE;
NPUMEHAMb OCHOBHbIE
MemoOobl peuleHus
Mamemamuyeckux 3a0ay,

HA OCHOBE MAMeMaAmMuyecKux
3aKOHOMepHOCmel 8 NpUupooe
Xapaxmepuzoeamuv Kpacomy u
COBEPULEHCTNGO OKPYIAHCAIOUE20
MUpa u npouseedeHull
uckycemea,

npUMeHamb npocmeuuiue
npocpammusle cpeocmsd u
91€KMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMb]
npu pewienuu
Mamemamuyeckux 3a0ay

Y BBINOJIHATH
OIIPOBEPIKEHUE;
IIPUMEHSTh OCHOBHBIE
METO/Ibl PEIICHNUS
MaTeMaTUYECKUX 3a1ady;
Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B
IIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPLIEHCTBO
OKPYXKaroLIero Mupa u
IIPOU3BEICHNUN UCKYCCTBA;
IIPUMEHSTH IIPOCTEUIINE
IIPOrPaMMHBIE CPEACTBA U
JIEKTPOHHO-
KOMMYHHUKAaIlMOHHbIE
CUCTEMBI IIPU PELLIEHUU
MaTeMaTHUYECKHX 3ajad;
10JIb30BATHCS

mamemamudecKue sSHanusl K

UCCNe008aHUIO
OKpYJHCcaoue2o mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




MIPUKJIaTHBIMH
MporpaMMamMu 1
MporpaMMaMy CUMBOJIBHBIX
BBIYMCJICHUH JIJTS
HCCIIEIOBaHUs
MAaTeMaTHYECKUX 0OBEKTOB




W3ydeHne MmaTeMaTHKU B CTapIIei HIKoyie Ja€T BOZMOKHOCTh O0y4YaroIMCs
JOCTUTHYTH CJIEAYIOIINX PE3yIbTaTOB.

Jluunocmuvie pe3yniomamol:

— TMpelCTaBIeHHE O MPOPECCUOHANBHOMN AEITEILHOCTU YYEHBIX-MAaTEeMaTUKOB, O
pa3BUTHUU MaTEeMAaTUKH OT HOBOT'O BPEMEHH JI0 HAIIMX JHEI;

— yMeHHe CHO (hOpPMYITUPOBATh U ApIYMEHTUPOBAHHO M3J1araTb CBOU MBICIIH;
KOPPEKTHOCTH B OOIICHUU;

— KPUTUYHOCTH MBIIICHUS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

— KpEaTUBHOCTH MBIIIJICHUS, HHUIIUATHBA, HAXOAYNBOCTh, aKTHBHOCTb MIPH
peIIeHNH MaTeMaTHIeCKHX 3a/1a4;

— CIIOCOOHOCTH K ACTETUYECKOMY BOCIIPUATHIO MAaTEMAaTHUECKUX O0BEKTOB, 3a/1a4,
PELIEHU, pacCyKACHUM.

MertarnpenmMeTHbIe Pe3yIbTaThI:

— JIOCTaTOYHO Pa3BHUTHIC MPECTABICHUS 00 HIEAX U METOAAX MaTEMATUKU KaK
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, CPEACTBE MOACIUPOBAHUS SBICHUI U IIPOLIECCOB;

— yMEHHE BUJETh MPUIOKEHUS MMOJTYYSHHBIX MAaTEMAaTUUECKUX 3HAHUI B IPYTHX
JTVCIIATUTMHAX, B OKPYKAIOIIEH JKU3HU;

— yYMEHHE HCIOIh30BATh PA3TUYHBIC UCTOYHUKN MH(POPMALINH /TSI pEIICHUS
y4eOHbIX TpobieM;

— yYMeEHHe IPUHUMATh PELICHUE B YCIOBUSAX HEMOIHON U N30BITOYHON MH(OpMAIIHH;

— yMEHHe PUMEHSTh HHAYKTUBHBIC M IETYKTHBHBIE CITIOCOOBI pacCyKICHHIA;

— yMEHHE BUJETh PA3JIMYHbIC CTPATETUH PEIICHUS 3a/1a4, TUIAHUPOBATh U
OCYILECTBIIATh 1€ATENIHOCTh, HAIIPABJICHHYIO HAa UX PELICHHUE.

MertanpegMeTHbIMU pe3yIbTaTaMH OCBOEHHsI Kypca SBJIsIeTCsl (pOPMHUPOBAHUE
YHHUBEpCalIbHbIX Y4eOHbIX Aeiictaun (Y'Y ).

Perynarusnsie YV /I

* CaMOCTOSTENILHO OOHAPYKUBaTh U (HOPMYIUPOBATh yueOHYIO TpodiIeMy,
onpenensaTs uenpb Y /;

* BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBI, 0CO3HABATH (M HHTEPIPETUPOBATH B
city4ae HeoOX0IMMOCTH) KOHEUHBIH pe3yNbTaT, BBIOMPATh CPEICTBA TOCTHIKEHUS LENH U3
NPEUIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSITENBHO;

* COCTaBJIATH (MHIMBHUAYAJIHHO WIM B TPYIIIE) IJIaH PEIIEHUs POOIIEMBI

(BBITTIOJTHEHUS TTPOCKTA);



* paboras 1o TIaHy, CBEPSATh CBOM JCHCTBHUS C IEBIO U IPU HEOOXOTUMOCTH
UCIIPABIISATH OMIMOKU CAMOCTOSITENTLHO (B TOM YHUCIIC U KOPPEKTUPOBATH TUIAH);

* B JUAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BHIOPAHHBIE KPUTECPHUH
OLICHKH.

[To3naBarensubie YV /:

* MPOBOJUTH HAOIIOACHHUE H SKCIIEPUMEHT TI0] PyKOBOJICTBOM YUHTEJIS;

* OCYHIICCTBIIATH PACIIUPEHHBIN MOMCK MH()OPMAIIUU C UCTIOIH30BAaHUEM PECYPCOB
o6ubimotex u UHTEpHETA;

* CO3/1aBaTh U IPe0OPa30BBIBATH MOJICII M CXEMBI JUISl PEIICHHS 33]1a4;

* OCYHICCTBIIATH BEIOOP HanOosee 3P PEKTUBHBIX CIIOCOOOB pemIeHUs 3a1a4 K
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* aHAM3UPOBaTh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 00001aTh (PAKTHI U SBJICHUS;

* J1aBaTh OIPEICIICHUS TIOHSITHSIM.

KommyHukatusHbie Y'Y /1:

* CaMOCTOSITEIBHO OPTaHU30BBIBATh YU4EOHOE B3aUMOICHCTBHE B TPYIIIE (OMPEAeIsaTh
oOIIHe 11eTh, TOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

* B JINCKYCCHU YMETh BBIJIBUHYTh aPT'yMEHTBI U KOHTPAPTyMEHTHI;

* YYUTHCS KPUTUIHO OTHOCHTHCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM IPHU3HABATH
OIMOOYHOCTh CBOETO MHCHHS U KOPPEKTHPOBATH €T0;

* MOHHUMAas MO3UIIUIO IPYTOTo, pa3uyaTh B €r0 Peur: MHEHHUE (TOUKY 3peHUs),
JIOKA3aTeNbCTBO (apPryMEHTHI), PaKThl (TUIIOTE3bI, AKCUOMBI, TEOPHH);

* YMETh B3TJITHYTHh HAa CUTYAITUIO C MHOW TTO3UITUH U JJOTOBAPUBATHCS C JTFOJABMH HHBIX

HO3UIIUH.



COJAEPXAHUE INPOI'PAMMBI

JledicTBUTEILHBIE UM CJIA

Harypansuble u nensie uucna. [lenmumocts umcen. OCHOBHasi TeopemMa apH(PpMETUKU
HATypaJIbHbIX uKces. PanuoHanbHble, UppalroHalibHble, JEHCTBUTENbHbBIC YHCIIa, YUCIOBAs
npsimasi. YuciaoBble HEpaBEHCTBA. AKCHOMAaTHMKa JCHCTBUTEIbHBIX 4ucel. Moayib
JEMCTBUTEIILHOIO yucia. Meroa MareMaTu4eCKOM MHAYKIIMH.

YuciioBbie PyHKIIUT

Omnpenenenre 4ucIOBOM (PYHKIIMH U CHOCOOBI ee 3aJaHus, onepanuu Haj (PyHKUIHUIMHU,
koMro3umuss  GyHKiui. OcCHOBHBIE crmocoObl TpeoOpazoBaHus rpaduKoB  (PyHKIUH
(cummeTpusi, TapaJJIeNbHBINA IEPEHOC, CKaTHE U pacTspkeHue). ['paduk QpyHKIUM, B3ATOM 1O
MOJYIIF0, ¥ (YHKIUS OT MOAYNs aprymeHnta. CBoicTBa (yHKIMI: 00JacTh OmpeeiieHus,
MHO>KECTBO 3HaueHUN (YHKIHH, HyTU (YHKIMH, HHTEPBAJbl 3HAKOMOCTOSHCTBA (DYHKIIUU,
4ETHOCTh, HEUETHOCTh (PYHKUIMU. MOHOTOHHOCTh (DYHKIMU, HHTEpPBajbl MOHOTOHHOCTH,
9KCTpeMyMbl (hyHKIMH. Hanbospinee u HaMMEHbIIEe 3HAYCHUS (PYHKIUU HA TMPOMEKYTKE.
[lepuonuueckne u oOparHble QyHKIUH. [loHATHE 00 acCHMOTOTHYECKOM TOBEICHUU
byHKIIMM B TOUKe U Ha OeckoHeyHocTu. McenenoBanue GyHKIUU Mo rpaduky.

Tpuronomerpuyeckue pyHKUHH

YucnoBasi OKpYKHOCTh Ha KOOPAMHATHOM IuiockocTH. OmpeseneHne cuHyca, KOCUHYca,
TaHreHca M KoTaHreHca. TpuroHomerpuyeckue (pyHKIMU YHUCIOBOTO M YIJIOBOTO apryMeHTa,
uX cBoicTBa U rpaduku. CxaThe U pacTsHKEHUE TPa@uKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
[TocTtpoenue Gosee CIOXKHBIX TPapUKOB, CBA3aHHBIX C TPUTOHOMETPUUYECKHUMU (PYHKIUSMHU.
OGparnbie TpuroHomerpuueckue ¢yHkiuu. [IpeoOpa3oBaHust M BBIUMCICHUS, CBSI3aHHBIE C
OoOpaTHBIMU TPUTOHOMETPUYECKHMMH (yHKUIUAMU. PerieHue ypaBHEHUI U HEPaBEHCTB,
CBSI3aHHBIX C OOPATHBIMU TPUTOHOMETPUYECKUMHU (PYHKIIUSIMH.

Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA

[Ipocreiimne TPUTOHOMETPUYECKHME YpPAaBHEHHMS M HEPAaBEHCTBA. MeETOIbl penieHus
TPUTOHOMETPUUECKUX YpaBHEHUN: METOJ 3aMEHbl NEpPEeMEHHOH, METOJl pa3joKeHUs Ha
MHOKUTENH, OJHOPOIHBIE TPUIOHOMETPUUYECKUE YypaBHEHUSA. MeTon HHTEpBAIOB IpU
pPEIIEHUN TPUTOHOMETPUYECKMX HEPABEHCTB. 3aMeHa IEPEMEHHOM TIpu  pElIeHUuU
TPUTOHOMETPUUECKUX HepaBeHCTB. Hekoropble NpuEMBbI TpPaHCUEHACHTHBIX HEPAaBEHCTB,
coJlep’KalluX TPUTOHOMETpUYECKHE (YHKIMH. TpPUrOHOMETpPHUUYECKHE HEpaBeHCTBA C
napaMeTpamu.

IIpeoOpa3zoBanne TPUTOHOMETPHYECKUX BbIPAKEHUH

@opMysbl  CIOXKEHUsS, NpPUBEIEHUS, JIBOMHOIO AapryMeHTa, IIOHW)KEHUS CTEleHH.

[TpeobpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIMHA B MPOU3BECHUE U POU3BEACHUS B



cymmy. @opMysia BCIOMOIaTeabHOro yria. MeToasl pemeHus TPUTOHOMETPHUYECKHUX
YPaBHEHUH C MOMOILBIO IPeoOpa30BaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH. YpaBHEHUs
Buga sin (f(x)) = sin (¢(X)) u ananornunsic uMm. Hexoropbie MpuEMbI TPaHCIICHICHTHBIX
YPaBHEHMH, coJlepKallluX TPUroHOMeTpudeckrue QyHKIUU. TpuroHoMeTpuieckue ypaBHEeHUs
C IIapaMeTpPaMH.

KomnuiexcHblie uncia

Hctopus pa3BuUTHS 4MCia, ONpPEAEICHNE KOMIUIEKCHOrO yucna. Anrebpandeckas (gopma
KOMIUIEKCHOTO 4YHMCJIa. YCJIOBHS DPABEHCTBA IBYX KOMIUIEKCHBIX 4Mcel. JleicTBus Hap
KOMILJIEKCHBIMH YHUCIIaMU B ajredpanyeckoi popme.

ConpskeHHbIE KOMIUIEKCHBIE YUCIIa U UX CBOMCTBA. Bo3BeneHNEe KOMIUIEKCHOTO Yncia B
Henyro crenenb. KopeHs 13 KOMIUIEKCHOTO Yrcia B anredpandeckoi popme.

I'eomeTpuueckass uMHTEpHpeTanuss KOMIUIEKCHBIX uucell. KOMIIEKCHas IUIOCKOCTb.
Monynp U apryMeHT KOMIUIEKCHOrO 4Mcia. [Ipumepbl MHOXECTB TOYEK, 3alaBacMbIX Ha
KOMIUIEKCHOW IIJIOCKOCTH TpU IOMOLIM YpPaBHEHHMM M HEpPaBEHCTB, CBS3aHHBIX C
KOMIUIEKCHBIMU YHCIIaMHU.

Tpuronomerpuueckass ¢opma KOMIUIEKCHOTO 4YHClAa. YMHOXEHME U  JIeJICHUe
KOMIUIEKCHBIX 4HCell B TpUroHomerpuueckoil ¢opme. Popmyna Myaspa. Dopmyiisl
TPUTOHOMETPUUECKUX (PYHKIMH KpaTHBIX yrjioB. KoMIUIeKCHBbIE YHClla U T'€OMETPUUYECKUE
npeoOpa3oBaHus Ha IJIOCKOCTU. Bo3BeneHrne KOMIIEKCHOTO 4Kciia B CTENeHb. M3BieueHue
KBaJJPaTHOI'O ¥ KyOMUYECKOTo KOPHS U3 KOMIIJIEKCHOT'O YUCIIa.

IokazaTenbHas U Jorapupmuyeckas QyHKUNH

[TokazarenbHast ¢yHKIUS, ee cBoiicTBa U rpaduk. [loctpoenue rpadukoB, CBSI3aHHBIX C

nokasarenbHOM (¢QyHkiue. @DyHkius, oOparHas nokazarenbHOM. I[loHsTue norapugma.
Jecsatuunsie norapudmer. @ynkius y =109, X, ee cBoiicTBa 1 rpaduk.

OcHoBHBIE (QopMynbl M TOpuMepbl mnpeoOpasoBanus Jorapupmon. CpaBHEHUE
norapuMoB.

Pemrenne npocreldmux Moka3aTeNbHbIX YPaBHEHUH U HEPABEHCTB HA OCHOBAHUU CBOMCTB
NoKa3aTeabHON QYHKITUH.

Pemenne mnpocredmux gorapupMUUYECKUX YPaBHEHUH M HEPaBEHCTB HAa OCHOBAHUU
CBOICTB JlorapupmMuueckon QyHKIUH.

IIpousBoanas

OmnpeneneHre YUCIOBOM IOCIIEAOBATENFHOCTH, CIOCOOBI €€ 3aJaHus M CBOWMCTBA.
MOHOTOHHOCTB ¥ OIPaHUYEHHOCTh. BECKOHEUHO MasIble YMCIIOBBIE MTOCIEA0BATEILHOCTH U UX
cBoiicTBa. OmnpeneneHue MOpeaesia YUCIOBOM MOchaenoBaTebHOCTH. (CBOMCTBA MpEesioB

YHUCJIOBBIX HOCJ'IG,Z[OB&TCJ'II)HOCTCI\/'I. HpI/IéMH HaXO0XJICHHUA npeacioB YHUCJIOBBIX



nocyenoBareabHoCTel. HeoOXoauMbli MpU3HAK CXOAMMOCTH (OrpaHUYEHHOCTH). Teopema o
npezene MOHOTOHHOM — OTpaHMYEHHOM — IOCiefoBaTeNbHOCTH  (0e3  /10Ka3aTeNbCTBa).
YTO4YHEHHE TOHATHH O JAJIMHE OKPYKHOCTHU U mutomanu kpyra. Hucno e. Cymma G€CKOHEUHOM
reoMeTpuueckor nporpeccud. [IoHsATHE 0 YHMCIIOBBIX PSaX U UX CXOAUMOCTH. beCKOHEeuHO
Mmanas ¢yHKus Ha ITuioc O6eckoneyHoctu. [lpenen ¢yHKuuMuM Ha 1UIFOC OECKOHEYHOCTH.
Teopemsr 0 npenenax. Ilpegen pynknum Ha MUHYC OeckoHedyHOCTH. beckoHeuHO Ooiblme
¢ynkunu. ['opu3oHTaIbHAS U HAKIOHHBIE aCUMOTOTHL. OCHOBHBIE METO/IbI UX HAXOKICHHUS.
[Ipenen ¢yukuu B Touke. Teopemsl o mpenenax. [IpenenbHbli mepexoa B HEPaBEHCTBAX.
HenpepriBHocTh pyHKIIMK B Touke. Bubl pa3peiBoB. BepTukanbhbie acuMnTotsl. Onepanuu
HaJl HEMPEPHIBHBIMU (PYHKIUsAMU. HenmpephIBHOCTH OCHOBHBIX (DYHKIMI (MHOTOYJICHHI,
IpoOHO-pallMOHATIBLHBIE, TPUTOHOMETpHUecKue GyHKIuM). [IpencraBienne o HENMPepbIBHOCTH
CIOXHOU M oOpaTHOU ¢yHKIMI. HenmpephlBHOCTh cTemeHHOW (DYHKIUU C palMOHAIbHBIM

nokasareneM. HenpepslBHOCTE OOpaTHBIX TpUrOHOMEeTpuueckux QyHkuuid. IlepBbrit

" . sinx
3aMCUaTC/IbHbIM IIPCACII [hm—:l). Texuuka HaXO0XXACHUA IIpCACIIOB. TeopeMa (0]
x—=0 X

IPOMEKYTOYHOM 3HAUYEHUHU HENpepbIBHOW (yHKIMU. Hanbonbpiiee 1 HanMeHbIlee 3HAYCHUS
HenpepbiBHOM  (QyHKIMM Ha oTpe3ke. Jlpyrue CcBOHCTBa HENpEephIBHBIX (QYHKIUIL.
TeopeTnueckne OCHOBBI PEIICHUS HEPABEHCTB METOJOM HHTEPBAJIOB. MeETox HaXOKIEHUS
npUOIMKEHHOTO 3HAUE€HUS KOPHS (PYHKIIMU [TOJIOBUHHBIM JIEJIEHUEM.

[Ipupamenue ¢pyukuuu. OnpeneneHue npousBoaHON. ['eomerpuueckuil u dusmueckuii

CMBICT MPOU3BOAHON. HaxoxxaeHne npou3BOAHOM Mo onpeneiaeHuto (st GyHKIuH x; x2; x3;

1 .
= Jx; sin x; cos X). HenpepreiBHOCTD M auddeperurpyemocTs. [Ipumepsl HenmpepbIBHBIX B
x

TOYKe (PYHKLNH, HE UMEIOIIKX B 3TOM TOUKE MPOU3BOAHBIX. KpuTHueckue Touku pyHKIHH.

[IpouzBoaHas cyMMBbl, TTpou3BeieHUs U 4acTHOro. [Ipon3BoaHas creneHHON QYHKIMH C
LEeIbIM IIOKa3aTelieM, IIPOM3BOJHAs TAHNEHCAa W KOTaHreHca. TeopeMa O IPOU3BOJHOMN
cioxkHo pyHKkiuu. Teopema o NMpoM3BOJHONW 0OpaTHOM (QYHKIIMH, CIIOCOOBI HAXOXKIACHUS
NpOM3BOIHBIX 00paTHON (yHkMu. [Ipon3BonHas creneHHOM (YHKIMM C palMOHAIBHBIM
noka3areneMm. [lpou3BoaHble OOpaTHBIX TpPUTOHOMETpUYEeCKHMX  (QyHKuMi. TexHHKa
nuddepeHIpoBaHms.

VYpaBHEeHMsI KacaTelnbHONW M HOpMaNIM. 3ajaun Ha KacaTenbHyro. Teopembl @epma, Posus,
Jlarpanxka wu Kommu. Ilonstue o wmerone Jlonuransa. HMccnenoBanue QyHKIMH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. Pa3nuunble ciydyau mnoBeleHUs (QYHKIUU B KPUTHUECKHUX
TOYKax. MeTonbl HaxOXIeHHWs HauOOJBIIErO0 M HAMMEHBIIEr0 3HauYeHUH (YHKIMM Ha

npoMexyTke. [IpuMepsl 3a1a4 TEOMETPUIECKOTO M (PU3UIECKOTO COACPIKAHMS, PEIIaeMbIX C



IIOMOUIbIO IPOU3BOAHBIX. [IpMMEHEHHME MNPOM3BONHOM K JIOKa3aTeIbCTBY HEPABEHCTB,
PELLIEHHUIO U UCCIIEJOBAHUIO YPABHEHUM U HEPABEHCTB.

Bropas mpousBojgHAas W NPOU3BOJHBIC BBICIIUX MOPSAKOB. BBIMYyKIOCTh (YHKIHH.
HccnenoBanue (GyHKIMM Ha BBITYKJIOCTh C IHOMOILBIO BTOPOH MNpou3BoaHOM. Ilpumepsl
JIOKa3aTeNIbCTBA HEPABEHCTB C IIOMOIIBIO BTOpOW Ipom3BogHOW. IlomHoe wuccnenoBanue
¢ynkumu u moctpoeHue rpaduxa. llpuMeHeHHE TNPOU3BOAHBIX K MPUOIMKEHHBIM
BeruucieHus M. Tlonstue o pasnoxenun ¢pyakiuu B pan Teinopa. O6o0maronye 3agaun Ha
IIPUMEHEHNE IIPOU3BOJHOM.

Kom0OuHaTopuka u BepoOSITHOCTH

[IpaBuno ymuHoxenusi. IlepecranoBku U ¢akTropuaibl. BeIOOp HECKONBKUX 3JIEMEHTOB.
Coueranus u pa3menenus. bunom Hetotona. Ciydalinble COOBITHS M UX BEPOSTHOCTH.

HuTerpan

IToBropenue Ttembl «lIpousBonnas». Texnuka nuddepenuupoBanus. IlepBoobpasznas
¢yHKIMA Ha npomexyTke. Tabnuna nepBoodpas3Hbix. CBolicTBa nepBoodpazHoi. 3anada Ko-
mm. Heompenenennbiii unrerpan. CpoiicTBa HeompenesleHHOro uHterpana. HaxoxkneHue
HEOIpEACIEHHBIX HHTerpanos. HeomnpeneneHHsli HMHTErpaji, CBA3aHHBIM CO  CIIOXKHOMU
¢ynkuueil. MuTerpupoBanue 3aMeHoW nepeMeHHOH. llonsTHe 00 HMHTErpupoBaHHUU IO
yacTsM. TeXHHKa UHTETPUPOBAHMUSL.

Omnpenenennpiii uHTerpast. @opmyna Herotona—IJleiibuuima. CBoiicTBa OmpeneeHHOTO
uHTerpana. [lnomans KpUBOIMHENHON Tpanenuu. MeToasl HaX0KIEHUS IUIOMAAeH IIIOCKUX
¢uryp ¢ NOMOIIBIO OIpENeNeHHOro HHTerpaia. Jlpyrue NpUIIOKEHUS OIpeIeIEHHOIO
MHTETpajia B TeOMETpUU U (QU3HKE.

Crenenu u kopHu. [loka3zaTeabHasi, jorapudmuyeckas u creneHHas GQyHKIUH

IToHnaTHe KOpHS n-i CTeNeHU U3 AelcTBUTEeNbHOro yrcaa. CBONWCTBA CTENIEHHON (YHKIIUH
C HaTypalbHbIM TIOKazareneMm, ee rpaduk. CBoHCTBa CTENEHHONH (QYHKUUU C ILEeJbIM
nokasarenem, ee rpaduk. CBONCTBA CTENIEHHOW (DYHKIIMH C PallMOHATILHBIM TOKa3aTelieM, €€
rpajpux. IloHsiTHE O cCTemeHW ¢ HppalroHaIbHBIM ToKa3aTeneM. lIpeoOpa3zoBanue
BBIp@KEHUH, cojaepkamux pagukanbl. OOoOIIeHHe TMOHATHS O I[OKas3aTele CTENeHH.
CoiicTBa cTeneHHON (PYHKIMHU C TPOU3BOJIHBIM JICHCTBUTEIBHBIM ITOKa3aTeNEM.

N3Bnedenne KOpHEN n-u CTENIEHU U3 KOMIUIEKCHBIX YHCE.

[TokazarenbHast pyHKIMS, €€ CBOWCTBA U TpaduK.

JlecaTUuHble M HaTypajbHble Jorapudmsl. Jlorapupmuueckas GpyHKIUS U ee rpaduk.
Cgoiicta norapudmos. [IpeobpazoBanus Jorapugmos.

Iloka3aTtenbHble ypaBHEHHUs, UX KJIacCHU(UKaLUsA M CHOCOOBI pelIeHHs, B TOM 4HUCIE C

napamerpoM. [lokasaTenbHble HEpaBEeHCTBA W CIOCOOBI WX pEIICHHsA, B TOM 4YHUCIE C



napameTpoM. MeTos HHTEpBAIOB TP PELICHUH [TOKA3aTeIbHBIX HEPABEHCTB.

Jlorapudmuueckue ypaBHEHHUS, UX KIaCCH(PHUKAIMSA U CIIOCOOBI UX PEUICHHS], B TOM YHUCIIC
¢ mapamerpoM. Ciydan moTepu KOpHEH ¥ MpuoOpeTeHUs MOCTOPOHHUX KOPHEH MPU PEIIeHUU
norapumMuueckux HepaBeHCTB. Jlorapupmuueckue HepaBEHCTBA M CIIOCOOBI UX PELICHHUS, B
TOM YHUCJIE C TapaMeTpoM. MeTo UHTEePBAJIOB IIPU PEIICHUH JIOrapu(MUIECKIX HEPABEHCTB.

Pemenne nppanmoHAIBHBIX YpaBHEHUH, X KJIACCU(UKAINUS U CIIOCOOBI PEIICHUS, B TOM
yucie ¢ napamerpom. Ciiydan MoTepu KOpHEH M MpUOOpeTeHusi MOCTOPOHHUX KOPHEH Mpu
pELIEHUN HMppalMOHAIbHBIX YpaBHEHUU. PellleHne uppanrOHaIbHBIX HEPaBEHCTB, B TOM
yucie ¢ napaMerpoM. MeToa MHTEpBaJIOB IPU PEIICHUH HPPALMOHATIBHBIX HEPABEHCTB.
VYpaBHEHMs 1 HEPABEHCTBA, CBSA3aHHBIE CO CTENICHHOM (PyHKIIMEH, B TOM YHCIIE C TapaMETPOM.
TpaHclieHACHTHBIE YPABHEHUSI U HEPABEHCTBA, CBA3AHHBIC CO CTEIIEHHOM, JIOTapu(PMHUIECKOM
Y TIOKa3aTeNIbHON PYHKIMSIMH.

Yucno e. Harypaneubie norapudmel. HekoTopble mpenenbl, CBA3aHHBIE C YHCIOM e.
IIpousBoaHbIE II0OKa3aTeJIbHOM, norapuMuyecKoit u CTEIIEHHOMN (GyHKIMH.
Jlorapudmuueckoe muddepermupoBanue. Pemenne 3amad Ha TPUMEHEHUE MPOU3BOJIHBIX,
CBSI3aHHBIX C JJAHHBIMU (PYHKIMSIMH, B TOM YHUCJIC Ha KacaTeJbHbIE, UCCIIeoOBaHNe (YHKIUH,
OTBICKaHWE HAaHOOJBIIEro 1 HAUMEHBIIETO 3HAUeHUN (DYHKIIUU Ha TPOMEKYTKE.

CpaBHeHHe pocTa TOKa3aTelbHOM, Jorapu@mMuueckoil M CTeneHHOW QYHKIUH WU
CBSI3aHHBIE C ATUM TIpeaenbl. Haxoxaenne acuMnToT GyHKIINUM, CBSI3aHHBIX C TTOKA3aTebHOM,
cTeneHHOW u Jorapudmuyeckoil ¢yHknusamu. [loaHoe wuccnenoBaHMe W TOCTPOEHUE
rpadukoB naHHBIX GyHKIHH. [loka3aTenbCTBO HEPABEHCTB U IPYTHE BOMPOCHI.

MHoro4/ieHbl

Muorounensl. CteneHb MHOTo4WJieHa, KOd(PPUIMEHTHI MHOTOWIeHA. PaBEHCTBO NBYX
MHOTOYJICHOB. MeTol HeompeaeneHHbIX KoddduiueHToB. [[elCTBUS HaJA MHOTOYJIEHAMHU.
3aMKHYTOCTh MHOT'OUYJIEHOB OTHOCHUTENIBHO MX CIIOKEHUS U YMHOKEHHUs. TeopeMa o AelleHuH
¢ ocTaTKkoM. MeToj JeleHrss MHOTOYJIEHOB «yroJikom». Teopema be3y u cienctBust u3 Hee.
Cxema [T'opuepa. Kopum wmHorounena. Kpartneie kopHu. Teopema o0 1e10M KOpHE
MPUBEICHHOTO MHOTOYJICHA ¢ LeNbIMU KoddduimenTamu. TeopeMa o0 pariioOHATILHOM KOpPHE
MHOTOYJIEHa ¢ LeJIbIMU Koddduimentamu. Vcrnonb3oBaHue pe3ylbTaTOB 3THX TEOpPEM s
HAXOXJICHUS KOPHEW MHOTOWICHA, J0Ka3aTeIhCTBA MPPAIMOHAIBPHOCTH HEKOTOPBIX YHCET,
pelieHusT 3a7a4, CBSA3aHHBIX C JEIMMOCTHIO MHOTOWIEHOB M OCTaTKaMH TIpH JICJICHUU
MHoOrowieHoB. CocTaBieHHe MHOroujeHa mo ero kopHsM. Teopema Buera. Ilpumenenue
cxembl ['opHepa A1 HaXOXKIEHUsI KOPHEM MHOTOWIEHAa M COCTaBJIEHUS MHOTOYJIEHA IO €ro
KOPHSIM.

CTaHHapTHBIﬁ B MHOro4j€eHa oOT HCECKOJbKHX TICPEMCHHBIX. CI/IMMeTpI/I‘IeCKI/Ie



MHOT'OWIEHBI, OJTHOPOJHbIE MHOroujeHbl. [IpuMeHeHHe uX CBOWCTB IS JI0KA3aTEIbCTBA
HEPAaBEHCTB M CBEJCHHE DELICHHS HEKOTOPBHIX aNreOpandecKkux CUCTEM K HaXOXKICHHUIO
KOpHEH MHOTOWIEHA (C UCIOJIb30BaHUEM TeopeMbl Buera).

YpaBHeHusi u HepaBeHCTBA. CHCcTeMbl YPABHEHHH HEPABEHCTB

PaBHOCHIIBHOCTE ypaBHEHUH W HepaBeHCTB. OOIIME METOIbl PEUICHUS YpaBHEHUM.
YpaBHEHUS U HEpaBEHCTBA C MOIyJsiMH. JlorapupmMuueckue U MoKa3aTelnbHbIe YPAaBHEHUS U
HepaBeHCTBA. MppanuoHanbHble ypaBHEHUS M HepaBeHCTBA. JlOKa3aTeIbCTBO HEPABEHCTB.
Pemenne panuoHanIbHBIX HEPABEHCTB C OJHOM INepeMeHHOM. HepaBeHcTBa ¢ MOIyJISIMH.
HppauroHanbHble HEPABEHCTBA. YPAaBHEHHUS M HEPABEHCTBA C JABYMS IIE€PEMEHHBIMU.
JlnodaHToBBI ypaBHEHUS. Y paBHEHUS U HEPABEHCTBA C MapaMeTPaMHU.

Cucrempl ypaBHeHU. MeToJ| HCKIIIOUEHUS, METOJ alnredpanyeckoro ciaoxxkeHus. Meron
3aMeHbl IepeMeHHbIX. CUCTEMBbI JTMHEHHBIX ypaBHeHUM u meTo ['aycca. [Ipumeps! penienus
UPPALMOHATIBHBIX, [OKA3aTeNbHBIX, JOTapUMMUYECKUX W TPUTOHOMETPHUUECKHX CHCTEM
YpaBHEHUM.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepPOSITHOCTeM

BepositHocTh 1 reomerpusi. HezaBrcrmble TOBTOPEHUS UCHBITAHUM € IBYMs MCXOJIaMH.
Craructuueckre Metoibpl 00paboTku uHpopMmanuu. ['ayccoBa KpuBas. 3akoH OOJIBIINX
Yucel.

BBeneHue B crepeoMeTpuio

IIpenmer crepeomerpun. IlpocTpaHcTBeHHBIE (QUIYpBL: KyO, Mapajuleienumes, mpusMa,
nupamuaa, chepa u map. OCHOBHbBIE TNMOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHH.
CnenctBus U3 akcMoM. TeopeMbl 0 MIIOCKOCTH, IPOXOASAIIEH Yepe3 NpSIMYI0 U HE JIeXKallyro
Ha HEW TOYKy; uepe3 JIBe NepeceKarolluecs MNpsiMble; Yepe3 JIBe MapaulesibHbIE MpsMbIE.
Ilepeceuenne NpsAMON U MJIOCKOCTH, ABYX IIOCKOCTEM. TeXHMKa BBIOJHEHUS MPOCTEHIINX
CTEPEOMETPUUECKUX YEPTEKEM.

IIpsimble B IpoCcTpaHCTBE

[lepecekatomuecs, mnapaielbHble M CKPEIIMBAIOIIMECS TMpsSMble B TMPOCTPAHCTBE.
[Tpu3Haky CKpPEIMBAIOIUXCS IPSMBIX.

CpolicTBa NapajjIeNIbHBIX MNPSAMBIX B IPOCTpaHCTBE. Teopema O ABYX HapauIeIbHBIX
OpsIMBIX, OJHAa U3 KOTOPBIX IIepeceKkaeT IUIOCKOCTh. TeopemMa O TpPaH3UTUBHOCTH
NapajuIeIbHOCTU MPSIMBIX B POCTPAHCTBE.

Hanpasnenue B npocTtpaHcTBe. TeopeMa 0 paBEHCTBE ABYX YIJIOB C COHAIPABJIEHHBIMU
ctopoHaMu. OnpeieNieHne yriia MeXAY CKPEIUBAOIIUMHUCS TPSIMBIMU.

IIpsimasi ¥ VIOCKOCTH B POCTPAHCTBE

[TapannensHOCTh IPSAMON U TUIOCKOCTH. [Ipr3HaK mapaienbHOCTH MPAMON U TNIOCKOCTH.



Teopema 0 NMHHUM MepecedyeHUs ABYX IUIOCKOCTEW, OJIHA M3 KOTOPBIX MPOXOJIUT 4epes
NpSAMYI0, MApaUIENbHYI0 APYrol IUIOCKOCTH. TeopeMa O JIMHUKA TEPECEYEHUs IBYX
IJIOCKOCTEM, KaXkJas U3 KOTOPBIX MPOXOIUT 4epe3 OJHY U3 ABYX IapajuICIbHBIX INPAMBIX.
TeopeMa O MJIOCKOCTH, MPOXOAAUIEH dYepe3 OAHY W3 JIBYX CKPELIMBAIOIMIMXCS IPSIMBIX
napasulesibHO APYroi MpsiMOH.

Ormpezenienue psSMOU, MEPIEHIUKYISIPHONU TIIOCKOCTH. [Ipu3HaK nmeprneHauKyaspHOCTH
IIPSIMOM U INIOCKOCTH.

[lepnennukynsp m HakioHHas. TeopemMbl O AIMHAX MNEPHEHAUKYISPA, HAKIOHHBIX M
MPOEKINI ATUX HAKJIOHHBIX. TeopeMbl 0 Tpex neprneHauKyspax (npsmas u oopaTHasi).

Teopema o0 [AByX DapaUIeNbHBIX MNPAMBIX, OJAHA W3 KOTOPBIX IEPIECHIUKYISIPHA
IJIOCKOCTH. Teopema 0 ABYX IMPSAMBIX, IEPIEHIUKYIISIPHBIX IUIOCKOCTH.

OnpeneneHue yriia MEXIy HAKJIOHHOM M IUIOCKOCThIO. O BEIMYMHE YIJla MEXIY
HAKJIOHHOM M IIOCKOCTBIO U METOJaX €r0 HaXOXICHHUSI.

[lapannenpHoe  mpoekTtupoBaHue. CBOWMCTBa  MApPAIENBHOIO  MPOEKTHPOBAHUS.
OpToroHanbHOE IPOEKTUPOBAHUE, ETO CBOMCTBA.

IlnockocTH B IPOCTPAHCTBE

B3auMHOe pacnonoxkeHue JBYX IUIOCKOCTEH B mpocTpaHcTBe. OmnpeneneHue
NapaJuIeIbHbIX MI0CKOCTEN. [Ipr3Haky nmapamieabHOCTH ABYX IUIOCKOCTEH.

TeopeMa 0 NTMHUAX NEepecedeHus IBYX MapaUIeNIbHBIX INIOCKOCTEN TPEThEH IIOCKOCTHIO.
TeopeMa 0 IpsAMOH, INEpECEKAOIIEH ONHY U3 ABYX MApajUIeNIbHBIX IIIOCKOCTEH. Teopema o
IIJIOCKOCTH, IIEPECEKAONICH OJIHY U3 ABYX MapaJUIeIbHBIX INIOCKOCTEH.

TeopemMa 0 IUIOCKOCTH, KOTOpas MHapajulesibHa JAHHOW INIOCKOCTH M MPOXOJIUT 4Yepe3
TOYKY, HE JIeXKAIIYI0 B JAHHOW IUIOCKOCTH. ENMHCTBEHHOCTHh TaKOM IUIOCKOCTH. Teopema o
TPaH3UTUBHOCTHU NapauUIEIbHOCTU IUIOCKOCTEW B IPOCTPAHCTBE.

Teopema 00 oTpe3kax MapayuledbHBIX NPAMBIX, 3aKIIOYEHHBIX MEXIY JABYMS
MapaJuIeIbHBIMU IUIOCKOCTAMM. TeopeMa O NpsAMOH, NEPHNEHAMKYJISAPHONH OJHOW M3 JBYX
MapaJIEIbHBIX MIJIOCKOCTEM.

JIByrpaHHbIil yros. JIMHEWHBIM yrojl JBYrpaHHOro yria. Teopema O JIMHEHHOM yrie
JBYTPaHHOIO yrja. YToJl MEXIy IBYMS IUIOCKOCTAMH. MeToabl HaXOXIEHUs IBYTPAHHBIX
YTJIOB ¥ YTJIOB MEXY ABYMSI IUIOCKOCTSMH.

[lepnenaukynsapHsle TUIOCKOCTH. lIpH3HaK MNEpHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema ©0 mpsAMON, MNEPHEHAUKYISIPHOM JIMHUM  IEPECEUEHHUS  ABYX  B3aMMHO
MEPIECHANKYISIPHBIX TUIOCKOCTEH M JIeKalled B OJHOW W3 HuUX. Teopema 0O mnpsMOH,
MEPIECHANKYJISIPHON OJHOM M3 ABYX B3aMMHO MEPIEHIMKYJISIPHBIX MIOCKOCTEH UM MMEIOIICH

CO BTOPOM IUTIOCKOCTBHIO OOIIyI0 TOUKy. TeopeMa o JUHWUU TEPECEUCHUs IBYX IJIOCKOCTEH,



NEePNEHIUKYISIPHBIX TPEThEH.

OOmwmii mepneHauKyasp ABYX CKPEIIUBAIOIIMXCA NPAMBIX. PaccTosHue Mexnay AByMs
CKPELIMBAIOIIMMUCS IPSMBIMH.

Teopema o ruionaaAu OPTOrOHAIBHON MPOEKLIUHA MHOTOYTOJIbHUKA.

Paccrosinusi B mpocTpaHcTBe

PaccrosaHue mexay AByMsi Toukamu. PaccTosHue Mexay Toukoi u ¢urypoil. Paccrosnue
MeXAy To4koN u npsamoil. Teopema Menenas uis tetpasapa. PaccrossHue mexay TOYKOM U
IJIOCKOCTBIO. PaccTostHue mMexay Toukod u cepoit. [Ipuempl HaXOKIECHUS PACCTOSHUNA OT
TOYKH J0 (urypsl B mpocTpaHcTBe. Pemienue 3amad Ha MOCTPOCHUE IMEPHEHAUKYISPOB,
MPOBEJICHHBIX W3 BEPIIMH M300paKCHHOTO MPaBWIIBHOTO TeTpadapa (Kyba) K ero pedpam,
IpaHsAM, IUIOCKUM CE€YEHHUSAM; BBIYMCICHUE JIIMH 3TUX MEPIEHIUKYIISPOB.

Paccrosinne Mmexnay nByms c¢urypamu. PaccrosiHme Mexay AByMs MapajuleNbHBIMU
npsMbIMU. PaccTosiHMe MexJy MpsAMOW U IUIOCKOCTBbIO. PaccTosiHME MeExIy JBYMs
IUIOCKOCTSIMU. PaccTosiHMe MeXIy CKpeluBarolUMucs NpsAMbIMH. [IpueMbl HaxoxaeHus
paccrosiHul Mexay (purypamu B mpocTpaHCTBE. Pernienne 3a1ad Ha HAXOXKACHUE PACCTOSTHUN
MEXy CKPEIIUBAIOIIUMUCA TPSMBIMH, COAEpXKAIIUMU pedpa MPaBUWIBHOTO TETPadpa,
JIUaroHaiu Kyoa.

I'eomeTprueckne mecta TOYEK IPOCTPAHCTBA, CBSI3AHHBIE C pacCTOSHUAMU. [loBTOpEHME
TEOpUH B 3a7jauax Ha HAXOXJIECHUE PAcCCTOSHUM OT JAHHOM TOUYKM: a) JI0 BEPIIMH U CTOPOH
JTAHHOTO MHOTOYTOJIbHUKA (TPEYroJIbHUKa), IJIOCKOCTh KOTOPOTO HE COAEPXKUT JaHHYIO
TOUKy; 0) 10 IpaHeil JaHHOro ABYI'PaHHOIO yIia; B) A0 pedep W rpaHedl JaHHOrO KyOa
(MpaBUIIBLHOTO TETPA3Apa); I') 10 MOCTPOEHHOTO CEYEHMSI JAHHOTO MHOTOI'paHHUKA.

BexkTOpHBII MeTOA B IPOCTPAHCTBE

Bekrop B npocTpancTBe. EnquHNYHBIN U HYIEBOW BEKTOp. [IpOTHBONONIOKHBIE BEKTOPBI.
EQMHCTBEHHOCTh OTJIOKEHUS OT JaHHOM TOYKM BEKTOpa, PAaBHOTO JAHHOMY BEKTODY.
KonnuHueapHOCTh ABYX BEKTOPOB M €€ T€OMETPUUYECKUN CMbIC. JIMHEHHbIE Orepanuu Haj
BEKTOpaMH (CJI0KEHHE, BBIUNTAHUE, YMHOKEHUE BEKTOpa Ha CKaJIAp) U UX CBOMCTBA.

KommiianapHocTs Tpex BeKTOpoB. PasnoxkeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM, KOMIUIAHAPHBIM C JaHHBIM BEKTOPOM. TpH HEKOMILUIAaHAPHBIX BEKTOpA.
PaznokxeHne BekTOpa MO TpeM HEKOMIUIAHApHBIM BeKTOpaM. BekTopHblii 06a3uc B
npocTpaHcTBe. PaznokeHHe BEKTOpa M €ro KOOpAHWHAThl B JaHHOM BEKTOPHOM Oasmuce.
VYcnoBue KOMIMHEAPHOCTH JBYX BEKTOPOB M KOMIUIAHAPHOCTH TPEX BEKTOPOB B
IIPOCTPAHCTBE.

Yron mexnay aByMs BekTtopamu. CKalsipHOE MPOU3BEIAECHHWE BEKTOPOB M €ro CBOWCTBA.

DopMyIbl, CBSI3aHHBIE CO CKAJIIPHBIM MPOU3BECHIUEM BEKTOPOB. Y CIOBHE OPTOrOHATBHOCTH



JIBYX BEKTOPOB. BEKTOpPHOE H0Ka3aTeNbCTBO INPHU3HAKA IEPHCHIUKYISAPHOCTH MNPSAMON H
IIJIOCKOCTH, TEOPEM O TPEX MEPIEHIUKYIISAPAX.

KoopaunatHblii MeTO B IPOCTPAHCTBE

OproHopMupoBaHHbIl 0a3zuc B mnpocTpaHcTBe. IIpsMoyronbHas paekapToBa cHucTeMa
KoopAuHAaT B mpocrpaHcTBe. KoopauHaTel BeKTOpa, JEHCTBUS HaJ BEKTOpaMH B
KOOPJAMHATAX. Y CJIOBHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KOOpAUHATAX.

CkayisipHOE TPOM3BEJIECHUE BEKTOPOB B KOOpAMHATaX. YCIOBHE MEPIEHIUKYISIPHOCTU
JByX BEKTOPOB B KoopAuHarax. [Ipoekuus BeKkTopa Ha OCh B KOOPAMHATAX.

JlexkapTOBbl IPSIMOYTOJIBHBIE KOOPAMHATBHI TOYKU. DOpMyIbl HaXOXKICHUSA: PACCTOSHHUS
MCXKAY ABYMsS TOYKaAMU B KOOpAWHATAX; KOOPAWMHAT TOYKH, Z[eJISIHIefl OTpPC30K B AJAaHHOM
OTHOIICHHWH, CEPCANHBI OTPE3Ka. YPaBHeHI/ISI M HCPABCHCTBA, 3a4a0IINEC MHOXECTBA TOUCK B
IpoCTpaHCTBE. YpaBHEHHE cepbl U HepaBeHCTBO Inapa. Obuiee ypaBHEHHE IUIOCKOCTH B
JEKapTOBBIX IPSAMOYTOJIbHBIX KOOpAMHATaX. YPAaBHEHHME IIJIOCKOCTH, NMPOXOAALIEH uepe3
JAHHYI0 TOYKY MEPHEHAUKYISIPHO TaHHOMY BEKTOpy. YacTHBIE ciydau OOIIEro ypaBHEHHS
IJIOCKOCTH M WX Tpaduyeckas WUTIOCTpalus. Y paBHEHUE IUIOCKOCTH B oTpe3kax. dopmya
paccTosiHUA OT TOUKH JO MJIOCKOCTH.

Yron Mexay AByMs IUIOCKOCTSAMHM B KOOpIMHATax. YCIOBUE MAPAJUIEIBHOCTH H
NEePNEHAUKYISIPHOCTH ABYX IIJIOCKOCTEN B KOOPJAMNHATAX.

VYpaBHEHHsT TpsSAMOM TIO TOYKE M HAINPABISIOIIEMY BEKTOpPY; KAaHOHWYECKHE U
NapaMeTpUYECKUE YPaBHEHUS NPSIMON. Y paBHEHMs NIPAMOM 10 ABYM ee ToukaM. IIpsmas kak
JUHUS TIEPECEUEHUs JBYX IUIOCKOCTEH. YToa MeXAYy ABYMs HNpPSIMBIMU B KOOpAMHATax.
VYcenoBus napaJuieIbHOCTH U MEPIIEHUKYIISIPHOCTH JIBYX IPSMBIX B IPOCTPAHCTBE.

B3anMHOe pacnosnoxeHue npsMOM M INIOCKOCTH B KOOPJIMHATAX. YTOJI MEXKIY MPSMON U
IUIOCKOCTBIO B KOOpAMHATAX. Y CIOBUS NMapaJlIENIbHOCTH U NEPIEHIUKYISIPHOCTH NPSMON U
IJIOCKOCTH.

IIpeoOpa3oBaHus NPOCTPAHCTBA

OtoOpaxkenust  mpoctpaHcTBa.  Omnpenenenue  npeoOpa3oBaHUS — MPOCTPAHCTBA.
ToxnecTBeHHOe mpeoOpa3oBaHue. LleHTpanbHas CUMMETpHsI MPOCTPAHCTBA: OIpeesieHHe,
3anuck B koopauHarax. O0parHoe nmpeodpasoBanue. Komnosunus npeoOpa3oBaHHii.

JIBU>KeHUsI TIPOCTPAHCTBA: OINpEAETCHUE JBUKEHHS; KOMIIO3ULMS JBIKeHuH. OOmiue
CBOMCTBA JIBM)KEHMH. JIBMXKEHUs NMEPBOrO M BTOPOro poja B IpocTtpaHcTBe. O paBeHCTBE
¢uryp B npocrpancte. CBOWCTBA LEHTPAIILHOW CUMMETPUH MpOCTpaHCTBAa. HemoaBukHbIE
TOYKHM, HEMOJBUKHBIE MpPSMbIE, HEMOJBUKHBIE IUIOCKOCTH ILEHTPAIbHOM CHMMETPHH.
[lenTpanpHas CHMMETpHs IIPOCTPAHCTBA — JBIKEHME BTOpOro poga. lLlenTpanpHo-

CUMMETpPUYHbBIE QUTYDBI.



CuMmMeTpusi OTHOCUTENBHO IUIOCKOCTH (3€pKajibHAasi CHMMETPUs): ONpe/ieIeHue, 3aluch B
KoopauHaTtax. CBOWCTBa CUMMETPUU OTHOCUTENIBHO IIIOCKOCTH. CHUMMETPHUSI OTHOCUTEIBHO
IUIOCKOCTH — JIBJKEHUE BTOPOro poja. HemoaBM>KHbIE TOUKM, HEMOIBUXKHBIE IPSMBIE,
HEIOJIBHYKHBIE IUIOCKOCTH 3€PKAJIbHOM CUMMeTpuH. PUrypbl, CHMMETPUYHBIE OTHOCUTEIBHO
IJIOCKOCTH.

[TapamnensHblil  MEpeHOC:  OmpenesieHue, 3amuch B KoopauHaTax. CBoiicTBa
napajuleJpHOro nepeHoca. [lapamnenbHbli IEpeHOC — JIBUJKEHUE MIEPBOIO  poja.
HenonsukHbple TOYKHM, HENOIBHMIKHBIE IpPSMBIC, HEMOJABUKHBIE IUIOCKOCTH IapaJlJICIbHOIO
nepeHoca.

Ckomnp3dmas cummetpus. CKoJb3sias CHMMETpUsT — JIBUXKEHHE BToporo poja. [loopor
BOKpYr ocu. CBolicTBa 0CEBOM CUMMETPHHM M MOBOPOTa BOKPYr ocu. OceBas CUMMETpUSI —
JBUKEHHE IIEPBOT0 poJa. 3€pKajabHbIN IOBOPOT. 3€PKAIbHBINA TOBOPOT — JIBUIKEHUE BTOPOTO
pona. BuHTOBOE nBH)KeHME. BHHTOBOE IBH)KEHME — JIBJKEHUE IIEpBOrO poja.
HenonBuxHble TOYKH, HENOJBHUYKHBIE MpSMbIE, HEMOABMXKHBIE IUIOCKOCTH CKOJIb3SIILEN
CUMMETPUHU, OCEBON CUMMETPHH, 3€pPKAJIbHOTO IIOBOPOTA, BUHTOBOT'O JIBUKEHHUSI.

B3auMocBs3p pa3nMuYHBIX [BMKEHUM NpOCTpaHCTBAa. KOMMIO3MLMM JBYX 3€pKaJIbHBIX
CUMMETPUN OTHOCHUTEIBHO NApAJUICIBHBIX M IIE€peceKaroIuxcs IIockocrei. Cemb
Pa3IUYHBIX BUJIOB IBUKEHUI POCTPAHCTBA.

I'omoterus npoctpaHcTBa. POpMyIsibl TOMOTETUM MPOCTPAHCTBA B KOOPJIMHATaX U €€
cBoiicTBa. OmpezeneHne MoJo0Us NMPOCTPAHCTBA; PA3JIOKEHUE MMOJO00US B KOMIIO3MIIMIO
roMoteTuu u ApwxkeHus. O nogodun GuUryp B mpoCcTpaHCTBE.

[loBTOpEeHHe B 3ajayax MaTepuajga O MpeoOpa3oBaHMSIX IPOCTPAHCTBA, HCIOJIb3Ys
KOOPJIMHATHBIA METOJI, TETpadip, KyO.

MHoOrorpaHHUKH

BHyTpeHHHe U TpaHUYHBIE TOYKH, BHYTPEHHOCTh M I'pPaHUIA T€OMETPUUECKON (UTYpHI.
Brimykiias, cBs3Has, orpaHMYeHHas reomerpuueckas ¢urypa. IIpoctpancTBeHHass 001acThb.
['eomeTpryeckoe Teno, ero BHyTPEHHOCTh U ITOBEPXHOCTb.

MHOrorpaHHHMK U €ro 3J€MEHTHI: BEpUIMHBI, peOpa, rpaHH, IUNIOCKUE YIJIbI IPU BEPIIMHE,
JBYIpaHHbIE YIIBl MpH pedpax. DiiepoBa XapaKTEepUCTHKa MHOTOrpaHHUKa. Teopema
[exapra— Dinepa Juist BBIMYKJIOro MHOrorpanHukal. ITonsitue o pa3BepTke MHOTOIpAHHUKA.
CBoliCTBa BBIMYKJIBIX MHOTOTPaHHHKOB.

O nmonsiTun o6bema Tena. CBoiicTBa 00beMOB Tell. PaBHOBeNMKHE U PaBHOCOCTaBIICHHBIE
tesa. O0bEeM NPSIMOYTOJIBHOTO MapaJulesenumesa.

Ompenenenne mnpu3Mbl W €€ dJieMeHTOB. KomnuecTBo BepimH, pebep, TpaHeu,

JIMaroHajger y n-yrojbHOW mpusmbl. lIpsiMas m HakimoHHas npusmsbl. [IpaBunibHas npusMma.



[Ipu3marnueckas nmoBepxHOCTh. llepnenaukynspHoe cedeHue NmpusMbl. bokoBas M MOJIHAA
MOBEPXHOCTH TPHU3MBI, (OPMYIBI BBIYUCICHUS WX IUTOmaneld. D@OpMysbl BBIYHCICHUS
00BEMOB NPSAMOI Y HAKJIOHHOMN IIPU3M.

Onpenenenue napasuiesienuIena. Haxnonueii, MPSMOM, MPAMOYTOJIbHBII
napasuiesienuIe . Ky6. CBoiicTBa UaroHajien napasuiesienuIena. CBOICTBO
IPSIMOYTOJIBHOTO Tapasuienenunena. OobeM napauieNenumne/ia.

[TonsTre 0 MHOTOTpaHHOM yTiie. BepmimHa, rpanu, pedpa, MIOCKHE YIIIbl IPU BEPIIHHE
BBIITYKJIOTO MHOTOIPAHHOrO yria. MHOrorpanHbsle yrilbl IpU BEpUIMHAX MHOTOIPAHHHUKOB.
Tpexrpanusiii yroia. Teopema O TIUIOCKMX yriaX TpeXIpaHHOro yria (HEpaBeHCTBO
TpeXrpaHHoOro yria). Teopema 0 CyMMe IUIOCKMX YIJIOB BBIMTYKJIOTO MHOTOIPAHHOTO YTJIA.
Teopema cUHYCOB U TeopeMa KOCUHYCOB TPEXTPAaHHOTO YTIJIa.

Omnpenenenue nupaMuasl U ee snneMeHToB. KonmuuecTtBo BepiinH, pebep u rpaHeit y n-
yroJIbHOM mupaMuel. HekoTopbie yacTHBIE BUABI MUPAMUJI: TUPaMUJa, Bce OOKOBBIE pedpa
KOTOPOH paBHBI MEXIy cO00H (Bce OOKOBBIE pedpa mupamubl 00pa3yloT paBHBIE YIJIBI C
IUIOCKOCTBIO €€ OCHOBAaHWs); MHUpPaMHJIa, BCE ABYTPAHHBIC YIIBI KOTOPOW TpU pedpax
OCHOBaHHUs paBHBl MEXAy cOOOW; Mupamuaa, POBHO OAHA OOKOBas TpaHb KOTOPOM
NEPIEeHIUKYIApHA IJIOCKOCTH €€ OCHOBaHWS;, MUpaMuja, IBE COCelHHE OOKOBbIE T'paHU
KOTOPOH MEPIEHAUKYISPHBI TJIOCKOCTH €€ OCHOBAaHMUSI; MUPAMHU/IA, IBE€ HECOCETHHE OOKOBBIC
TpaHd KOTOPOM MEpPHEeHIAUKYISIPHBI TUIOCKOCTH €€ OCHOBaHWs; MUpaMuia, OOKoBoe pedpo
KOTOpOM 00pa3yeT paBHbIE YIIIbI ¢ peOpaMu OCHOBAHUS, BBIXOASIIMMU U3 OJHOMN BEPIIUHBI.
@DopMyIbl BHIYUCIEHUS TUIOMIAei O0OKOBOM U TOTHOM MOBEPXHOCTEH MTUPAMUJIBL.

[IpaBunpHas nupamuga U ee cBoiicTBa. Amodema mnpaBWIbHOW TUpamMuabl. PopMyIibl
BBIYHCIICHUS TUIOIIA/Ie OOKOBOM U TIOJIHOM MOBEPXHOCTEHN MPABMIIHLHONM MAPAMUJIBI.

CpoiicTBa TapaUIeNbHBIX CEUYEHUN MHUpaMHUAbL. YcedeHHas mHupaMuaa, (Qopmybl
BBIUKCIICHHUS] €€ OOKOBOM W TMONIHOM moBepxHOcTel. OObeM mupamuabl U (HOPMYIBI €ro
BbIYHCIIeHHs. Dopmysa BEIYHCICHUS 00beMa YCeUEHHON TUPaMUIbI.

Terparapel. O6bemM TeTpasapa. BoaMoxHOCTh BbIOOpa OCHOBaHUA y TeTpadapa. CBOHCTBO
OTPE3KOB, COSAUHSIONIMX BEPIIMHBI TETPa’Apa C LUEHTPOUJIAMU MPOTUBOIOIOKHBIX I'paHEH.
[IpaBunpHbI TeTpadap. OpToleHTpuueckuil Terpa’ap. PaBHorpanHblil TeTpasap (Terpa’ap,
BCE TpaHU KOTOPOTO paBHBI). TeTpadnp, Bce OOKOBBIE TPaHH KOTOPOTO OOpa3yrOT paBHBIC

JIBYTPaHHBIE YIJIbI C IIOCKOCTHIO €r0 OCHOBAHUSI.

dopmyna V = %a b - p(a,b) - sing BeruUCICHUS 00bEMa TeTpadapa, rae a U b — JTHHBI
JIBYX CKPELIMBAIOLIUXCS pedep TeTpadapa, ¢ — Yrosl MEXIy MPSIMbIMU, COACPKAIMMHU ITH
pedpa, p(a, b) — paccrosaue mexay stumu npsAMbIMHA. OTHOIIEHHE OOBEMOB ABYX

TETPa’pOB, UMEIOIIUX PAaBHbIE TPEXTPAHHBIC YTIIbI.



JlokazarenbcTBO TeopeMbl JlekapTta—DOiiiiepa AJisl BBIMYKJIBIX MHOTOTPAHHHMKOB. BHbI,
JIEMEHTBl U CBOICTBAa IMPAaBUJIbHBIX MHOTOTPAaHHMKOB. Bbluncienue  miomaneit
MOBEPXHOCTEH M OOBEMOB IPaBWIBHBIX MHOTOTPAHHUKOB. PelieHue 3amad Ha BCE BHJBI
MIPaBUJIbHBIX MHOIOTPAaHHUKOB.

@urypbl BpaueHust

[ToBepxHocth u Teno BpamieHus. [{ununap. OcHoBanus, oOpasyroliue, OCb, BBICOTA
mMHapa. [unueapuueckas noBepxHOCTh BpamieHus. CedeHus LWIMHIPA IUIOCKOCTBIO.
Nzobpaxenune umiunHapa. KacaTenbHas IUIOCKOCTh K LMIUHAPY. Pa3BepTka HUIMHIpA.
Brruncienne miomazaeii 60KoBO# W MOJTHOM MOBEpXHOCTEH nuauHApa. [Ipu3ma, BnrcanHas B
LWIMHJIP U ONIMCAaHHas OKOJIO IMIMHApa. Beruncienue o0bema HUIUHApPA.

Konyc Bpamenus. Bepminna, ocHoBaHue, oOpasyroliue, ocb, BbICOTa, OOKOBasi ¥ MOJHAs
MOBEPXHOCTU KOHyca. CeueHus KOHyca IUIOCKOCThI0. PaBHOCTOpOHHUI KOHYC. KacarenpHas
IJIOCKOCTh K KOHYyCy. M300pakeHue koHyca. PazepTka. Brruncnenue miomazeii 00koBoil u
MOJIHOM ToBepxHOCTell KoHyca. CBoicTBa mapasulelbHBIX CEUEHHUH KOHyca. BrncaHHble B
KOHYC U OIHMCaHHbIE OKOJIO KOHYca nupaMubl. LluinHap, BiiucaHHbIA B KOHYC.

YcedeHHBI KOHYC: OCHOBaHUS, 00pa3ylolie, BbICOTa, OOKOBas U MOJHAS MOBEPXHOCTH.
Brruncnenue miuomniazeit 00KoBOI U MOJIHOM MOBEPXHOCTEN yCeUEeHHOT0 KOHyca. Boruncnenue
00BEMOB KOHYCa U YCEUEHHOTO KOHYCA.

[lap u cdepa. Xopma, amametp, paauyc cdepsl u mapa. H3o0paxenue cdepsl.
VYpaBuenue cepsl. Bzaumnoe pacnonoxenue chepsl u miaockoctu. Ilepeceuenue mapa u
cdepsl ¢ miockocTeio. ITnockocTe, KacarenbHas Kk cdepe u mapy. TeopeMbl 0 KacaTeabHON
IJIOCKOCTH.

[Taps! 1 chepsl, BIUCaHHBIE B IIIUHIP, KOHYC, MHOTOI'PAaHHUK U OIMCAHHBIE OKOJIO HUX.
[aps! u cdepsl, BOUCAHHBIE B IBYTPaHHBIA Yroia U MHororpanusii yroiu. Illaper u cdepsl,
BIIMCAHHbBIE B MPABUIIbHBIE MHOTOT'PAHHUKHU U ONMCAHHBIE OKOJIO HUX.

[ITapoBOi1 CErMEHT, €ro OCHOBAHME M BBICOTA; CETMEHTHAs MOBEPXHOCTH. [1lapoBoii cioi,
€ro OCHOBaHWA M BBICOTA; MIapoBOM mosic. [IlapoBoil cekTop U ero moBepXHOCTb. DOpMyIIbI
JUISL  BBIYMCIICHUS TIUIOImAanel cdeppl, CErMEHTHOW MOBEPXHOCTH, IIAPOBOTO TOfACA,
MOBEPXHOCTH IIAPOBOro cekropa. Dopmysbl sl BBIUMCIEHUS OOBEMOB Iapa, MIApOBOTO

CEIMCHTA, IIapOBOro CEKTOpaA, IapoOBOTO CJI04.



TemMaTnuyeckoe NIIAHKPOBaHUE
10 kanace
Moayab «Aaredpa u Havajia MATEMAaTHYECKOT0 AaHAJTU32)
(5 yacoB B HEENIO)

Tembl

Koa-Bo
yacoB

IloBTOpenue u yrayosaenue 7- 9 kiaacca. /leiicTBuTe IbHBIE YN CJIa

16 4

Harypainbnbie u nensie yucna. enumocts uncen
PanmonansHBIC YKCa

HppauroHanbHbIe YKCIIa

MHOKECTBO JCHCTBUTEIBHBIX YHCET

Moaynb AEHCTBUTENBHOTO YUCIIA

O060011IeHNE TEMBI

KonTponbhas padora Nel

Mertoa MaTreMaTH4eCKOM UHIAYKLIIUU

YucaoBble pyHKUMHU

134

Onpeznenenue 4uciIoBO QYHKIIMU U CIIOCOOBI €€ 3aJaHHs
CgoiicTBa (yHKINU

[Teproanyeckue GpyHKINN

OOpatHas pyHKIMSA

O060011IEHHE TEMBI

KonTponbhas padota Ne2

Tpuronomerpuyeckne PyHKIUH

254

YucnoBast OKpYKHOCTb Ha KOOPAMHATHOM TNIOCKOCTU
Cunyc u kocunyc. TaHreHC ¥ KOTaHT'€HC
Tpuronomerpuyeckre GyHKIUU YUCIOBOTO U YIIIOBOTO apryMEHTOB
Oynkimu Y = SiN X, Y = COS X, UX CBOWMCTBA U rpad)uKu
O0001eHe TEMBI

KonTponbhas padota Ne3

[Toctpoenue rpadgukoB GyHKIMH

y =mf (x),y =T (kx)

I'paduix rapMOHHUYECKOTO KOJIeOaHUs

®yukuuu Y = tg X, y = ctg X, ux cBOHCTBa U rpapuKu
OOpatHble TPUTOHOMETpUYECKHE (DYHKIIMU

TpuroHomerpuyeckue ypaBHeHUs!

12 4

ITpocreiine TPUroHOMETPUUECKNE YPAaBHEHUS M HEPABEHCTBA
MeTtonbl pelieHns] TPUTOHOMETPUYECKNUX YPAaBHEHHI
O060011eHNE TEMBI

Kontponbnas pabora Ned

IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU I

23 g

CuHyc, KOCHHYC, TAHT€HC CYMMBI 1 Pa3HOCTH apryMEHTOB
DopMyIsl IPUBEACHUS
Dopmyisl JBOMHOTO aprymenTa. @opMyiibl IOHMKEHHUS CTEIICHMU.




Ne Tembl Koxa-Bo
4acos
[TpeoOpa3oBaHue cyMMbl B IPOU3BEICHUE U IIPOU3BEIEHUE B CYMMY IS
TPUTOHOMETPUUYECKUX (PYHKUIUH
[TpeoOpa3oBaHue BbIpaXKEHUS
Asin x + B cos X
Mertozapbl pereHust TPUroHOMETPUYECKUX YpaBHEHUH
O60011eHNE TEMBI
Kontposbnas padota No5
6 Iloka3aTeabHblIe H Jorapupmuyeckue GQyHKUHU 18 u
[Toka3zarenbHas (GyHKLHMSA, €e CBOWCTBA U rpaduk
IIpocreiine oxasaTenbHble YpaBHEHUS U HEPABEHCTBA
Onpenenenue norapudma. [IpeodpazoBanue norapupmMUUECKUX BbIpaKeHHUH
Jlorapugmmueckas GpyHKIUS, e CBOMCTBA U Tpaduk
ITpocreiimue norapudmMuyeckre ypaBHEeHNs: U HEPABEHCTBA
O06001IeHIE TEMBI
Kontponbnas pabota Ne6
7 KommiekcHble yncia 94
KommiekcHble uncia u apupmerniyeckue AeHCTBHS HaJ HUMHU
KommuiekcHble uncia 1 KoopAuHaTHas! IJI0CKOCTh
Tpuronomerpuyeckas popma 3anucu KOMIIJIEKCHOT'O YUCIia
KomruiekcHble uncia v KBaJipaTHbIE ypaBHEHUS
Bo3BeneHne KOMIUIEKCHOTO YHuciia B cTeneHb. 3BieueHne KkyOnueckoro KopHs
13 KOMIUIEKCHOTO YHUCIIa
Konrtponbnas pabora Ne7
8 IIpounsBonnas 384
UucnoBsle mOCIE10BaTENbHOCTH
[Tpenen uncinoBoil MOCIEI0BATEIBHOCTH
[Tpenen pynkuuu
Omnpenenenne Npon3BOIHON
Boruncnenue npou3BoAHbBIX
HuddepenunpoBanue ca0xkHON 1 00paTHON HyHKIUU
VYpaBHeHHEe KacaTeabHOU K rpauKy GpyHKINN
O06o0011eHNE TEMBI
KonTponbhas pabora Ne8
[TpuMeHeHre MPOU3BOTHOM /ISl UCCIIEOBAHUS (PYHKIIUU
[Toctpoenue rpadukoB GyHKIUU
[TpumeHeHne MPOU3BOTHOM /17151 OTCEKaHUsl HAaMOOJBIINX U HAUMEHBIINX
3HAYEHUW BEJIMYNH
O060011eHNE TEMBI
Kontponbhas padota Ne9
9 Kom0nHaTopuka 1 BeposiTHOCTh 64

[TpaBuiio ymHoxxenus. KomObunaropusele 3aiaun. [lepecranoBka u ¢akropuaisl
Br160p HecKOIBKUX AlIeMeHTOB. buHOMHaIbHBIE KO UITMEHTHI
CrnyuaiiHble COOBITHS U BEPOSATHOCTD




Ne Tembl Koa-Bo
JacoB
10 IloBTOpPEHME 104
Bcero 170 g




Moayanb «I'eomeTpus»
(3 yaca B Henen0)

Homep

Ha3Banue pa3nesna / Tembl

KoanuyecTBO
yacoB

BBejeHue B crepeoMeTpuio

9

[Tpenmet crepeomerpu. [IpocTpancTBeHHbIE GUTYPBI. AKCHOMBI CTEPEOMETPUHI
HexkoTopsie cieacTBust U3 akCuom

Pemienue 3a1au Ha MpUMEHEHUE aKCHOM U UX CJIEJICTBUMA

TexHUKa BBIOIHEHUS IPOCTEHIINX CTEPEOMETPUUECKUX UepTekeit
ITocTpoeHue ceuenui

KoHnTtponbnas padora Nel

HpﬂMbIe B IPOCTPAHCTBE

I[epecekarommuecs, mapauieIbHbIE U CKPEIIMBAIOIINECS PSIMBIE B IPOCTPAHCTBE
IIpu3HaKy CKpeNIMBAIOIUXCS PSAMBIX

CaoiicTBa napaielibHbIX NPSAMBIX B IPOCTPAHCTBE

Hanpasnenue B mpocTpaHcTBe. YTOI MEXKIY TPSIMBIMU

Pemenne 3a1a4 Ha B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B IIPOCTPAHCTBE
KonTponbhast paborta Ne2

INapa/uieJibHOCTh NPSIMOI M MJIOCKOCTH

Onpenenenue napajuieabHbIX IPSIMON U INIOCKOCTU

[Tpu3Hak napayuIeIbHOCTU IPSIMON U TNIOCKOCTH

CaolicTBa napauieabHbIX NPSIMOM U IIJIOCKOCTH

Pemienue 3a1au Ha ocTpoeHue cedeHni napajienenunesa, kyoa, TeTpasapa
IJIOCKOCTBIO

IepneHAUKYIAPHOCTL NPAMON U IVIOCKOCTH

Omnpenenenue nNpsiMol, NEPIEHIUKYIIPHON MIIOCKOCTH

[Tpu3Hak nepneHIuKyJIIPHOCTH IPSIMON U TUNIOCKOCTH
[leprieHauKynsp 1 HAKIOHHAS

Teopema o0 Tpéx nepneHauKyIsIpax

Teopema 0 IByX mapajienbHbIX MPSAMBIX, OJJHA U3 KOTOPBIX MEPIEHANKYISIPHA
IJIOCKOCTH

Teopema o0 ABYX NPSAMBIX, HEPIEHIUKYISIPHBIX MNIOCKOCTH
ITpoBeneHne B3aMMHO NEPIEHAUKYIISIPHBIX MPSIMBIX U INIOCKOCTEN Ha
n300paxeHusIX Ky0a, MpaBUIIBHOTO TETPadApa, MPSIMOYTOJIbLHOTO
napajulejenumneia

KonTponbhas paborta Ne 3

YroJ1 MeKAy NPSAMOM M IJIOCKOCTHIO

Omnpenenenue yria MeXIy IpsIMON U TJIOCKOCTbHIO
[TapannenbHOE MPOEKTUPOBAHUE U €TI0 CBOMCTBA
OpToroHaiabHOE TPOEKTUPOBAHKE, €T0 CBOWCTBA

IMapajulejibHbIE VIOCKOCTH

B3aumHoe pacnionoxeHnue IByX IJIOCKOCTEN B mpocTpaHcTBe. OnpenencHue
MapaJyIeIbHBIX MIIOCKOCTEN

[Tpu3Haky napauIeIbHOCTHU ABYX INIOCKOCTEN

Teopema o0 IMHMAX MepecedeHus ABYX MapalIeIbHbIX INIOCKOCTEN TPETheU
IIJIOCKOCTBIO

Teopema o0 mpsMOM, NEPECEKAOIICH OJHY U3 JBYX MapalIeIbHBIX ITOCKOCTEM.
TeopeMa 0 IIOCKOCTH, IEPECEKAOIIECH OHY U3 IBYX MapaJIICIbHBIX IUIOCKOCTEH
Teopema 0 TIOCKOCTH, KOTOpas apajuleabHa JaHHOM ITIOCKOCTH U MPOXOJUT
4yepe3 TOUKY, He JIEKAIYI0 B TaHHOM m1ockoctu. Teopema 0 TpaH3UTUBHOCTH




Homep

Ha3Banue pa3nesna / Tembl

KoanuyecTBO
yacoB

MapauIeIbHOCTH IJIOCKOCTEH B MPOCTPAHCTBE

Teopema 00 oTpe3Kkax napajsiesbHbIX MPSAMBIX, 3aKJIIOYEHHBIX MEXAY ABYMSI
napajuieIbHBIMU MJIOCKOCTSMU. TeopeMa o MpsSMoii, MepIeHIuKYIIPHOM K OAHON
U3 JIBYX MapajUIeNIbHBIX IUIOCKOCTEN

KontposbHas pabora No4

JIByrpaHHbIii yroJi. YroJ Mexay AByMs miockoctsamu. IlepnenukyJsipabie
IIOCKOCTH

JIByrpaHHBIN yrou
[TepnienquKynApHBIE MIO0CKOCTH. [IpHU3HAK NEPIEHANKYIISIPHOCTH IBYX

IIJIOCKOCTEMN

CBolicTBa NEPIEHIUKYJISIPHBIX INIOCKOCTEH

OO0muit NeprneHIuKysp ABYX CKPEUIUBAIOIINXCS NMPAMBIX PaccTosiHue Mex Iy
JIBYMsI CKPELUBAIOLIUMUCS TPIMBIMU

Teopema o IOMIAAN OPTOTOHAIBHOM MPOEKIIMU MHOTOYTOJIbHUKA
KonTponbnas pabora No 5

Paccrosinuga B IMPOCTPAHCTBE

12

[IpueMbl HaXOKAEHUS PACCTOSTHUN OT TOYKH 10 GUTYPBI, MEXIY (PUTypaMu B
POCTPAHCTBE

['eomeTprueckre MecTa TOYEK MPOCTPAHCTBA, CBSI3aHHBIE C PACCTOSIHUAMHU
KonTponbhas pabora Ne 6

BekTopsbl B IpoCTPpaHCTBE

10

BexkTtopsl B mpocTpaHcTBE

KomnnHeapHOCTh ABYX BEKTOPOB

JIuHeHbIe onepauy Hal BEKTOPAaMU U UX CBOMCTBA

KomnmanapHOCTE Tpex BEKTOPOB

Pa3noxenue BekTOpa 1o JIBYM HEKOJUIMHEAPHBIM BEKTOPaM, KOMILIAHAPHBIM
JTAaHHOMY BEKTOPY

BekTopHblii 6a3uc MpocTpaHCTBa, KOOPAUHATHI BEKTOPA.

VY ciioBHE KOUTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB

Yron mexay BEKTOpaMu

CxkansipHO€ MPOU3BEICHNE BEKTOPOB, €ro CBOWCTBA U (POPMYIIBI, CBA3aHHBIC C
HUM. Y CJIIOBHE OPTOTOHAIBHOCTHU JIBYX BEKTOPOB

Pemenue reomeTpuyeckux 3a/1a4 BEKTOPHBIM METOJIOM

KonTponbnast paborta Ne7

KOOpI{I/IHaTHLIﬁ METO/I B MPOCTPAHCTBE

10

[TpsimoyronbHast JekapToBas cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopanHaTel
BeKTOpa. JINHEHbIE onepaluy Ha/l BEKTOpaMHu B KOOPJIMHATAX
VYcnoBue KOUIMHEAPHOCTH IBYX BEKTOPOB B KOOPAMHATAX

CkaisipHOE MPOU3BENCHNE BEKTOPOB B KOOPAMHATAX, Y CJIOBHE
NEPHEHAUKYIIAPHOCTH ABYX BEKTOPOB B KOOPJAMHATAX.

3ananue GUryp B MpocTpaHcTBe ypaBHEHUSIMH. [110cKkoCTh U psiMasi B
KOOpJAHMHATAX

YpaBHEHHS NPSIMOU 110 TOYKE U HATIPABIAIOIIEMY BEKTOPY

YpaBHEHUs IPSAMOU 110 ABYM €€ TOYKaM

VYros Mexay IByMs IJIOCKOCTSIMU B KOOPMHATAX.

Yrois Mexay AByMs IPSIMBIMU B KOOPJIUHATAX.

B3anMHOe pacnosnoxeHne npsMoun 1 IJIOCKOCTH B KOOpAUHATAX
Pemienne reomeTpuueckux 3a1a4 KOOPAUHATHBIM METOJAOM U BEKTOPHO-
KOOPJMHATHBIM METOA0M

Konrtposnbnas padora Ne§




Homep

Ha3Banue pa3nesna / Tembl

KoanuyecTBO
yacoB

IloBTOpEHUE

9

BBenenue B crepeoMeTpuio

[Tpsimble B IpOCTpaHCTBE

[TapannenbHOCTh MPSIMOMN U IIIIOCKOCTH
[TeprieHIUKYJIAPHOCTD MPSIMON U INIOCKOCTH
Yron mexay npsiMoi ¥ II0CKOCThIO
[TapayuienpHBIE IIIOCKOCTH

JIByrpaHHbIN yrois. Yroia Mexay AByMs IUIOCKOCTAMU. IlepnenaukyisapHbie
IUIOCKOCTH

PaccrosiHus B mpocTpaHCTBE

BekTopsl B IpOCTpaHCTBE

KoopauHatHbIll METOA B IPOCTPAHCTBE
KoHnTtposbHas pabora N9

Hroro

102




TemMaTnuyeckoe NIIAHKPOBaHUE
11 kaace
Moayab «Aaredpa u Havajia MATEMAaTHYECKOT0 AaHAJTU32)
(5 yacoB B HezeIIO)

Tembl

Koa-Bo
yacoB

IlepBooOpa3Hasi 1 MHTerpaJ

26

[ToBTopenue teMul «IIponsBoguasy. Texnuka quddhepeHIpoBaHUS.
ITepBooOpazHast pyHKIHS HAa TPOMEKyTKe. Tadyuia nmepBooOpa3HbIX.
CBoiicTBa nepBoOOpPa3HBIX

Heonpenenennslii uHTErpal, ero cBoiictea. Hemocpeactsennoe
WHTETPUPOBAHUE

HeonpeneneHHslii MHTErpall, CBSA3aHHBIN CO CII0XKHON (yHKITHEH.
HHTerpupoBanue 3aMEHOM EPEMEHHON

KonTponbnas pabora Nel

OmnpeneneHHbl HHTETPal U €r0 CBOMCTBA

®opmyna Herotona — Jleionuma. [1nomans kKpuBoIMHEWHOM Tpanenuu
KonTponbhast paborta Ne2

IToka3aTenbHas, Jorapupmuyeckas ¥ creneHHas GyHKuuu

48

CrenenHas (GyHKLHUS C IPOU3BOJIbHBIM JIEHCTBUTENBHBIM IIOKA3aTENIEM, €€
CBOWCTBA U TpapuK

[Toka3zarenbHas (GyHKIHMS, €€ CBOMCTBA U rpaduk

Jlorapudmmueckas pyHknus, ee rpaduk. OnpeaeneHne U CBOWCTBa
norapu(mMoB

CrniocoObl pelnieHns MoKa3aTelbHbIX YPaBHEHUN U HEPABEHCTB, B TOM YHCIIE C
apaMeTpoM

KonTponbnas padota Ne3

Pemenue norapupmMuueckux ypaBHEHH U HEPABEHCTB, B TOM YHCIIE U C
napaMeTpom

Penenne nppalnoHaabHBIX ypaBHEHUH, B TOM YHCIIE U C TApaMETPaMu
Pemenne uppannoHaibHbIX HEPABEHCTB, B TOM YHUCIIE U C TApaMeTpaMu
TpaHCLEHICHTHBIE YPABHEHMSI U HEPABEHCTBA, CBA3aHHBIE CO CTETIIEHHOM,
Jgorapu(pMHUUEcKOl U MoKazaTeabHOU QYHKIUSAMU, UX PELIECHHE
KonTponbnas padota Ned

[Tpon3BoiHBIE TOKA3ATENBHOM, JTOrapupMHUUECKON U CTENIEHHON (QyHKIMH
KonTponbHas padorta Ne5

MHoro4/ieHbl. YpaBHEHHs1, HEPABEHCTBA U UX CUCTEMBI.

37

MHOro4seHsl OT OJTHON IIEPEMEHHOU

YpaBHEHUS BBICIIUX CTENEHEN

PaBHOCWIBHOCTB ypaBHEHUN U HEPABEHCTB

YpaBHEHHS 1 HEPABEHCTBA C MOAYJISIMU

MHOrouseHsl OT HECKOJIBKUX MEPEMEHHBIX
I'eomeTpuyecKknii CMBIC YPaBHEHHUS C IBYMs IEPEMEHHBIMU
PelieHne HepaBEHCTB € IBYMs IIEPEMEHHBIMU

Cucremsl ypaBHeHU. METOIbI pEeIIEHNs CHCTEM YPaBHEHUU
Pelienne uppalinoOHaJIbHBIX CUCTEM YPAaBHEHUM

Pemenne noka3aTenbHbIX U JOrapu(MUUYECKUX CHCTEM ypaBHEHHM
PelieHne TpUrOoHOMETPUYECKUX CUCTEM YPABHEHUN
Kontponbnas pabora Neb




Ne Tembl Koua-Bo
4acoB
4 DJ1eMeHThI TEOPUH BEPOSITHOCTH M MATEMATHYECKOH CTATHCTHUKH 10
BeposiTHOCTB M reoMeTpust
He3zaBucuMble MOBTOpEHUsI UCIIBITAHUH C IBYMS HCXOAaMU
CraTtuctudeckue MeToibl 00paboTku nHpopManun
["ayccoBa kpuBas. 3aKOH OOJBIIMX YHCET
5 IloBTOpEHME 49

VYpaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI

IIpou3sBogHas U ee IpUMEHEHUE

[TepBooOpasHas 1 ee NpUMEHEHUE

Pemenne koMIIeKCHBIX HAOOPOB HA MIOBTOPEHHE, IPUMEPOB TECTUPOBAHUS,
HIPUMEPOB 3K3aMEHAIMOHHBIX paboT

Ob6o06maroiee MOBTOPEHNE

Bcero

170




Moayanb «I'eomeTpus»
(3 yaca B Henen0)

Homep

Ha3Banue pa3nena / Tembl

KoanuyecTBO
yacoB

IIpeoOpa3oBaHne NPOCTPAHCTBA

11

ITpeoOpa3oBaHusl IPOCTPAHCTBA

JIBrxenust mpocrpancTBa. OOITME CBOMCTBA IBUKEHUN
CuMMeTpHsl OTHOCUTEINILHO TIOCKOCTH

[TapanyienbHbIN IEpEHOC U €ro CBOKMCTBA

[ToBOpOT BOKPYT OCH, OCEBasi CHMMETPHS U UX CBOMCTBA
Komnozummu 1ByX CHMMETPUH OTHOCUTEIIBHO IJIOCKOCTU
I'omotetus npocrpancTsa. OnpeaeneHue noaoous
KonTponbnas pabora Nel

MHOTrorpaHHuKH

41

I'eomeTpuueckoe Te10, €ro BHYTPEHHOCTb U IOBEPXHOCTh
MHororpasHuK U €ro 3j1eMeHTbl. CBOMCTBA BBITYKJIBIX MHOTOIPaHHHUKOB
OO0BbEMBI MHOTOTPaHHUKOB

IIpuzma

[Tapaynenenumnen

KonTponbnas padora No2

[ToHsATHE O MHOTOTPAaHHOM YTJIE

TpéxrpaHHblil yroa

OnpeneneHue NUpaMupbl U €€ JIEMEHTOB

@opMyITbl BEIYUCICHUS TUIOIA e OOKOBOW M TIOJHOW MIOBEPXHOCTEH
MIAPAMMIBI

[IpaBuibHas nupamuaa U € CBOKMCTBA

YceuénHas nupamuaa

O0BEM nupaMuabl ¥ GOPMYIIBI €r0 BHIYUCICHUS

Terpasp u ero 06vEM. Buabl Terpasipon

KonTponbnas padorta Ne3

IIpaBrJIbHBIE MHOTOTPAHHUKHI

@urypbl BpalieHus

30

Hunmuanap

Konyc

Y ced€HHBIN KOHYC

KonTponbnas padota Ne4

lap u chepa

Briucannele u onucaHHble mapsl U chepsl.

[ITapoBoii cerMeHT, apoBOH CIIOM, 11apoBoy nosc. [llapoBoi cexrop u
€ro MOBEPXHOCTb.

DopMyIIbl ISl BHIYMCICHUS III0IA/IeH cepbl, CeTMEHTHOM
MIOBEPXHOCTH, IIAPOBOI0 11051Ca, [IOBEPXHOCTHU IIAPOBOI0 CEKTOPA.
DopmyIibl 7151 BBIYUCIEHUS! 00bEMOB IIapa, IIapOBOIO CETMEHTA,
IapOBOT'0 CEKTOPA, HIAPOBOTO CIIOSI

KonTponbnas padorta Ne5

IloBTOpEHME

20




Homep

Ha3zBanue pa3aena / Tembl

KoanuyecTBO
yacoB

Pemenue 3ana4 miaHuMeTpUN.

3ajaun Ha IOCTPOEHUE CEUEHUM, HAX0XKICHHS UX IUIOIIAZEH U Ipyrue
3a/1a4M, CBA3aHHBIC C CCUCHUEM.

3amaun Ha HAXOXKJIeHHEe 00BEMOB, TUIOMIA/ICH TTOBEPXHOCTEH,
MHOTI'OI'PaHHUKOB, TEJI BPAIleHUs,, KOMOMHUPOBAHHBIX TEJL.
KonrponsHas padora Ne6

[IpakTHKyM [0 PEIICHUIO CTEPEOMETPUUECKUX 3a1a4.

Hroro

102




