MYHHUHNAABHOE G10mKeTHOE 001e0lpaoBaTENLHOE YHPeRACHHE
«llxona Ned7 ¢ yrayGaeHnsiM H3yueHHem 0TI IbHBIX HPeIMETOR
umenn Fepos Cosercxoro Cowsa Bannmuknna W.L» ropoackoro oxpyra Camapa
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i 10-11 knaccos

CocTaBUTEIb: YUUTEIS MATEMATHKH
[lIuranesa H.M.
Kynukosa E.A.

Camapa, 2019 roa




IosicHUTEILHAA 3aNUCKA

Jannas paOouass mporpamMmma mno npeaMery «MaremaTuka» Juisi yriayOnéHHoro ypoBHs mnpenojaBanus B 10 — 11 kmaccax
pa3zpaborana B coorBercTBUU ¢ TpedoBaHusiMu PI'OC COO k CTpyKType U pe3ysibTaTaM OCBOEHUSI OCHOBHBIX O0pPa30BaTEIbHBIX

IIPOrPaMM CPEJHEro 00IIEro 0Opa3oBaHUs.

[lens ocBOeHUs TPOrpaMMbl YIITyOJEHHOTO YPOBHS: OOECIEUEHHE BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHUS OOpa3OBaHUS IO
CIIELIMATIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATHUKH, & TAK K€ OCBOCHUE MPEIMETAa HA BBICOKOM YPOBHE IS
MPOJOJDKEHUs W3yueHuss marteMaTuku B BY3e u oOpereHwe mNpakTUYECKUX YMEHHH M HAaBBIKOB MAaTEMAaTHYECKOrO XapakTepa,

H€O6XOI[I/IMI>IX JJI YCHGHIHOﬁ HpO(i)GCCHOHaHLHOﬁ JACATCIIBHOCTH.

[Tporpamma pa3paboraHa Ha OCHOBE CIEAYIOIINX JOKYMEHTOB!

o ®depaepanbHblil 3ak0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepauuny;

o @enepallbHBII TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEAHEro o00Imero oOpa3oBaHMs, YTBEPXKIACHHBIH MPHUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17.05.2012r. Ne 413 (pen. ot 29.06.2017 r.);

e [IpumepHas ocHOBHasi 0Opa3oBaTelibHas IpOrpaMMa CpeIHero o011ero o0pa3oBaHus.

e OOII COO MBOY IIIkomnst Ne 47 r.o. Camapsl.

e Aunre0Opa u Havana MareMatudeckoro ananuza. 10 kiacc (0a30BbId U yriayOaEHHBIN YPOBEHB): METOAMYECKOE MOcoOue JIsl yuuTens /
A.T". Mopakosuy, I1.B. Cemenon. - M Muemo3suna, 2017 (c nporpammoii);

e Aunre0pa u Hayaja MaTeMaTudeckoro aHanusa. 11 kmacc (6a30Bbli U yriayOaEéHHBIA YPOBEHB): METOIUUECKOE TTOCOOUE NIl yIUTEs /

A.I'. Mopakosuy, I1.B. Cemenos. - M Muemo3una, 2017 (¢ mporpammoii);

I'eomerpus. Pabouas nporpamma. 10—11 kmaccel. ba3oBsiit u yriy6:. ypoBau: aBT. AtanacsiH JI.C. — M.: IIpoceemienue, 2018.



ens OOIT COO MBOVY Illkonsr Ne 47 1. 0. Camapbl COCTOMT B TOM YHUCJIE€ U B YIiayOJE€HHOM M3yYEHUHM MATEMaTUKH U
npenycMaTpuBaeT (GOpMHUpPOBAHHE Y OOYYaIOIIMXCSl YCTOMUMBOI'O MHTEpeca K MPEIMETY, BBISIBICHUE U PAa3BUTHUE UX MAaTEMaTUYECKHX

CIIOCOOHOCTEM, OpUEHTALINIO Ha podeccuu, CyIIeCTBEHHbIM 00pa30M CBSI3aHHbBIE C MATEMaTUKOM, OJArOTOBKY K 00yueHuto B BY 3e.

IIporpamma opueHTHpoBaHa Ha wucnonb3zoBanue YMK yriyonénnoro ypoBHs mna m3ydenus B 10 m 11 kmaccax Kkypca

MaTEMAaTHKH.

e MaremMartuka: anreOpa 1 Hayajla MaTEMaTUYECKOI O aHalIn3a, reoMeTpusi. Airedpa U Hayaa MaTeMaTUYECKOro aHaiu3a (0a30BbIil 1
yriayOsieHHsl ypoBHH) B 2-X yacTsax. 10 ki YUl: MopnkoBuy A.I'., CemenoB I1.B.; U2: Mopakosuu A.I'. u ap./mox pen.
Mopakosuda A.I'. — OO0 «1OIl Muemozunay, 2019

e MareMartuka: anreOpa U Hayajla MaTEMaTUYECKOIO aHaJIU3a, reoMeTpusi. Airedpa U Hayajla MaTeMaTUYECKOro aHaiu3a (0a3oBblil 1
yriayOsieHHbI ypoBHH) B 2-X yacTsax. 11 ki Ul: Mopakosuu A.I'., CemenoB II.B.; U2: MopakoBuu A.I'. u np./mox pen.
Mopakosuua A.I'. — OO0 «1OIl Muemozunay, 2019

o ['eomerpus. 10-11 xmaccel. YueOHuk mis obmieodpazoBarenbubix yupesxnenuil. / JI.C. Artanacsn, B.®.byry3os, C.b. Kagomiies,

JI.C. Kucunesa, 3.I'. Ilo3usik. — M.: IIpocsemienue, 2016

MecTo npeaMeTa B y4eOHOM IJIaHe:
[Iporpamma paccunrana Ha 6 yacoB B Helemnto (4 yaca aireOpbl M Hayala aHajlv3a U 2 4Yaca reomeTpuu), 34 yueOHbIe HEJleTu B

rony, B Tedenue 10 u 11 kiaccoB npu mecTuiHeBHON yueOHOM Heaene. Mtoro 408 yacoB 3a jBa roja 00y4deHus.



Iliianupyembie pe3yabTaThl 0OCBOCHUS YU4eOHOro npeamera «MaremaTuka

Pe3ynbpTaThl yriay0Ja€éHHOr0 ypoBHS OPHEHTHPOBAHBI HA MOJYyYEHHE KOMIIETEHTHOCTEH ISl mocieayroei npodeccuoHanbHON
JESTENbHOCTH KaK B paMKax JaHHOW MpeIMETHONW 00JIaCTH, TaK U B CMEXKHBIX C HEH o0nacTsaxX. DTa rpyIna pe3yibTaToB MPEAnoaraer:

— OBJAACHHUC KIIIOYCBBIMU IIOHATHAMHU W 3aKOHOMCPHOCTAMH, Ha KOTOPBLIX CTPOUTCA yq€6HBIﬁ npeamMceT ((MaTCMaTI/IKa»,

pacinozHaBaHuC COOTBCTCTBYIOIUX UM IIPU3HAKOB U B3aI/IMOCB$I3€I71;

— YMCHHC pCHIATh KaK HNPAKTUYCCKUC, TAK U TCOPCTUICCKUC 3a/Ja4l, XapaKTCPHBIC JIS UCITIOJIb30BAHUA MATCMATUICCKUX MCTOIOB,

— HaJIM4ue HpeﬂCTaBHGHI/Iﬁ O MpeaAMETC «MaTtemaTuka» Kak HCHOCTHOﬁ TCOpUU, 00 OCHOBHBIX CBS3SIX CO CMEKHBIMH 00JIaCTSIMU

3HAHUM.

®denepanbHBIA TOCYIApPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEIHEro 00Iero oOpa3oBaHUS YCTaHABIMBAET TPEOOBAHUS K

JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pPe3yJbTaTaM OCBOCHHs OOYYarOIIMMUCS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl

CpeaHero o01Iero oopa3zoBaHus MPU U3YYEHUH Y4eOHOro npeamera «MaremaTukay.

CTpyKTypa IVIaHUPYEMbIX Pe3yJibTATOB:

Juunocmmuoie pezyibmamol Memanpeomemmnuie Ilpeomemmnuie pe3ybmamot
pe3ynomamot

Bxuroyaror: Bxuroyaror: Bxirogaror:

® TOTOBHOCTh U | ® OCBOCHHE y4allUMUCS | ® OCBOCHHBIC YyYall[UMHCS
CIIOCOOHOCTh ~ YYaIIMXCA K | MEXKIPEAMETHBIX TMOHATHA W | B XOAE M3YyYECHHUS Y4EOHOTO
CaMOpPa3BUTHIO U | YHUBEPCAJIbHBIX y4ueOHbIX | Tpeamera  «MaremaTukay
JUYHOCTHOMY NEUCTBUU - PETYJSITUBHBIX, = YMEHHS,  CHCIH(PUICCKUC
CaMOOIIPEEIICHHIO; MO03HABATEIbHBIX, JUIsl  TAHHOW MpeaMEeTHOU
e CchOPMUPOBAHHOCTh  HMX KOMMYHUKATHUBHBIX, obnactu, BU/IbI
MOTHBAIlUM K OOYYEHHIO W | ® CIOCOOHOCTH UX = JEATEIbHOCTH 1o




LeJICHATIPaBICHHOMN
MTO3HABATEIIbHOU
JEATEIbHOCTH, CHUCTEMBI
3HAYMMBIX COLMAJIBHBIX U

MEKIIMYHOCTHBIX
OTHOILLICHUI, IPABOCO3HAHHUE;
® CIOCOOHOCTh CTaBUTH
eI U CTPOUTh >KU3HEHHBIC

TUIAHBI, CIIOCOOHOCTD K
OCO3HAHUIO POCCHICKOM
UJICHTUYHOCTHU B

HOJINKYJIBTYPHOM COLIMYME.

UCIIOJIb30BaHUsl B y4eOHOM,
MTO3HABATEIbHOU 51
COLMATIbHOM IPAKTHUKE;

® CaMOCTOATEILHOCTh
IJIAaHUPOBAHUS u
OCYIIECTBJICHUS y4ueOHOMH
JESATENbHOCTU U OpraHu3aluu
y4eOHOr0 COTPYJIHUYECTBA C
nearoraM U CBEpCTHUKaMU;
® [IOCTPOCHUE
WHANBUYyaTbHON
oOpazoBaTeabHON
TPAEKTOPHHU.

MOJTyYEHUI0 HOBOTO 3HAHMS
B pamKax y4e0HOTO
npeaMmera, ero
peoOpa3zoBaHUIO u
NPUMEHEHUIO B Yy4YeOHBIX,
y4eOHO-TIPOEKTHBIX U
COIMAIILHO-TIPOCKTHBIX
CUTYaIUsX;

e (popMupoBanue
HAyYHOT'O THUIIAa MBIIIJICHUS,
HAYYHBIX TPEICTaBICHHUNA O
KITIOYEBBIX TEOPHUSAX, THIIAX

u BHUJIAX OTHOIIICHMH,
BJIaJICHUEC HAay4YHOU
TEPMUHOJIOTUEH,

KJIHOUE€BBIMHU MIOHATUSIMU,

MCTOJaMH U ITpUCMaMMU.

JInuyHOCTHBIE pe3y/bTaThl 0CBOeHHs YUeOHOro npeaMera «MaremMaTuka» HauejJdeHbl Ha popMupoBaHue:

® [ATPUOTHU3MA, YBAXKECHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHON, TOpAOCTH 3a CBOM Kpail, cBOO Poauny,

YBa)XEHUE TOCYIAPCTBEHHBIX CUMBOJIOB (Tep0, (hiar, TuMH);

® TpaXAaHCKOM IMO3UIIMH KaK aKTUBHOI'O M OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

® OCHOB CaMOpPa3BUTHS W CAMOBOCIIUTAHHS B COOTBETCTBUU C OOIIEYCIIOBCUCCKUMH IICHHOCTSAMH W HJCAIaMHU TPaXKIaHCKOTO
00I1ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPUYECKON U OTBETCTBEHHOM JEATCILHOCTH;

® HaBBHIKOB COTPYIHHYECTBA CO CBEPCTHUKAMH, B3POCIBIMA B 0Opa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HOW, Y4eOHO-

HCCIIEI0BATEIbCKOM, POEKTHOM U IPYIUX BUIAX JIE€SITEIbHOCTH;



® TOTOBHOCTH MU CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCJIE CaMOOOPAa30BaHMIO, HA MPOTSKEHUU BCEH >KU3HHM; CO3HATEIHLHOTO
OTHOIIEHUS K HEMIPEPHIBHOMY 00pa30BaHMUIO KaK YCIOBHIO YCIEITHON MpodheCCuOHATBHOM U 00IIeCTBEHHON NesTeNbHOCTH;

® OCO3HAHHOTO BBIOOpa Oyaymiel mpodeccuu 1 BO3MOKHOCTEH peaii3allii COOCTBEHHBIX KU3HEHHBIX TUTAHOB.

MeTaHpeI[MeTHble pe3yJabTaThl 0CBOCHHUSA yqeﬁnoro npeamerTa «MaTeMaTHKa» HaleJICHbI HA (])opanOBaHne:

¢ YMCHHA CAaMOCTOATCIIBHO OIPCACIIATh HCIN ACATCIBHOCTH M COCTABJIATH INIAHBI ACATCIIBHOCTU, CAMOCTOATCIIBHO OCYIHICCTBJIIATD,
KOHTPOJIMPOBATE U KOPPCKTHUPOBATL ACATCIIbBHOCTL, UCIIOJIB30BATH BCC BO3MOKHBIC PCCYPCHI AJIAA JOCTHIKCHHUA IMOCTABJICHHBIX enen u
pcann3anuu IjaaHOB ACATCIBbHOCTH,

® BJIaZACHHUA HaBbIKaMU HO3HaBaT€HBHOﬁ, y‘lC6H0-HCCHe}IOBaT€HBCKOﬁ 151 HpoeKTHOﬁ ACATCIIbHOCTH, HABBIKAMHU Pa3pCHICHHA
HpO6JI€M; CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIIbHOMY ITOMCKY MCTOJ0B PCHICHHA IMPAKTHYCCKUX 3a/1ay;

® YMCHHMA HMCIIOJIB30BaTh CPCACTBa I/IH(I)OpMaIII/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PpPCIICHUHN KOIHUTHUBHBIX,
KOMMYHHMKATUBHBIX U OPTaHU3AIIMOHHBIX 3aJ1a4,

® BJIAACHUSA A3BIKOBLIMHU CPEACTBAMU — YMCHHSA SICHO, JIOTUYHO U TOUHO M3JIaraTb CBOIO TOYKY 3PCHUAA,

IIpenmerHble pe3yjabTaTbl OCBOEHHS ydeOHOro mnpeamera «MaremaTuka»  Ha YIUIYOJIEHHOM YPOBHE OpPHEHTHPOBAHBI
NPEUMYIIECTBEHHO Ha MOATOTOBKY K IMOCIEAyoUeMy NpodhecCHOHAaTIbHOMY 0O0pa30BaHUIO, Pa3BUTHE MHIMBHUAYAIbHBIX CIIOCOOHOCTEHN
yyalxcs mytem 0osee riry0oKoro, 4em 3TO MpeaycMaTpuBaeTcs 0a30BBIM KypcOM, OCBOCHHEM OCHOB HayK, CUCTEMATUYECKUX 3HAHUI
U CI0CO0O0B ICUCTBUMN, IPUCYIIUX TAHHOMY y4€OHOMY MPEIMETY.

TpeOGoBanus K MpeaMETHBIM pe3yIbTaTaM OCBOCHHSI YIIIYOJICHHOT'O Kypca MaTEMAaTUKH JIOJKHBI BKITFOUATh !



¢ c(hopMUPOBAHHOCTH TPENCTABICHUNA O COIMAIBHBIX, KYJIbTYPHBIX W HCTOPHUYECKUX (PAKTOpax CTAHOBIICHHUS MAaTEMATHKU U
UH()OPMATHKH;
¢ Cc(hOPMHUPOBAHHOCTH OCHOB JIOTHYECKOT0, AITOPUTMUIECKOTO U MATEMATHYECKOTO MBITIICHUS;

L C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ MNPUMCHATD ITOJTYUYCHHBIC 3HAHUWA IIPU PCIICHHUN PA3JIMYHBIX 3a1a4;

c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHKE KaK 4acTH OOIeueIOBEYECKOM KYJIbTYpPbl, YHUBEPCAIHHOM SI3bIKE HAYKH,
MO3BOJISIFOIIEM OINKCHIBATh M U3Y4YaTh PEATbHBIC MPOLIECCHI U SBJICHUS;
e CcpOpMHUPOBAHHOCTh MPEJCTABICHUN O HEOOXOAMMOCTH JOKa3aTEIbCTB MPU OOOCHOBAHUM MATEMAaTHUYECKUX YTBEPXKIACHUU U
POJIM aKCUOMATHUKH B MTPOBENEHUHU JIETYKTUBHBIX PACCYKICHHUN;
¢ c(hopMUPOBAHHOCTH MOHATUWHOTO amapaTa Mo OCHOBHBIM pa3jeliaM Kypca MaTeMaTHUKH, 3HAHUM OCHOBHBIX TeopeM, (hopmyr u
YMEHUS UX MPUMEHSTh; YMEHHSI IOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUs 3a/1a4;
e c(hopMUPOBAHHOCTh YMEHHI MOJICIHMPOBATH pEATbHBIC CUTYyAIlMH, WCCIENOBATh MOCTPOSHHBIE MOJENH, HHTEPIPETHPOBATH
MIOJIyYE€HHBIN PE3yJIbTAT;
e c(hopMUPOBAHHOCTH MPEACTaBICHUN 00 OCHOBHBIX MOHSATHSX MAaTEMAaTHYECKOT0 aHAINW3a M UX CBOMCTBAX, BIAJICHUE YMECHUEM
XapaKTepu30BaTh NMOBEACHUE (PYHKIUH, UCTIOIB30BAHKE MMOTYYEHHBIX 3HAHUH JIJIs1 OMMCAHUS U aHAJIN3a PeabHbIX 3aBUCUMOCTEH;
® BIIAJICHUE YMEHUSIMH COCTABJIIEHUS BEPOSTHOCTHBIX MOJEJIEH MO YCIOBHUIO 3a1a4d U BBIYKCICHUS BEPOSITHOCTH HACTYIUICHUS
COOBITHI, B TOM YHCIE C TMpUMEHEHHEeM (opMyll KOMOMHATOPHUKM M OCHOBHBIX TEOpPEM TEOPUU BEPOSITHOCTEH; HCCIEeIOBAHUS

CﬂyqaﬁHBIX BCJIMYUH I10 UX PpACIPCACICHULO.



ba3oBblii ypoBeHb

«IIpo61eMHO-PYHKIIMOHAJIbHBIE Pe3yJdbTaTh»

Yray0JieHHbIii ypOBeHb

((CHCTeMHO-TeOpeTI/I'leCKI/Ie pe3yabTaThD»

Paznen |. BbIMYCKHUK HAYYHTCS I1l. BbInycKHUK MOJYy4YHT 1. BbInyCKHUK HAY4YHTCSI IV. BpInyCKHUK MOJXYyYHT
BO3MOKHOCTb HAYYHThCS BO3MOKHOCTb HAYYHThCS
Hean [t ucnosp30BaHus B Lna paseumus muiuinenus, JlJ1s yCenHoro npoaoIKeHust Lna obecneuenus 6o3moxncHocmu
0CBOEHHS HOBCEIHEBHOM XKU3HU U UCNONIb3068AHUS 8 NOBCEOHEBHOT oOpa3zoBaHus VCHEUIH020 NPOOONHCEHUS.
npeaMera obecriedeHst BO3MOKHOCTH HCUSHU 0bpaszoeanus no
YCHEIIHOTO MPOI0JIKEHUS IO CIICMAJIBHOCTAM, CBA3AHHBIM CeYUaIbHOCMAM, C8A3AHHbIM C
06pPa30BaHMs 10 CHICLUANBHOCTAM, | U 0O€Cheuenis 603MoHcCHOCU C NPHKIAHBIM HCIIONB30BAHUEM | ocyuyecmenenuen HayuHOu u
HE CBS3aHHBIM C TIPUKIIAHBIM Yeneuno2o npoooudicens MaTEMaTHKH UCCcned08amenbekoll
UCITIOJIBb30BAHUEM MaTEMAaTUKU 0bpasosanus no OdesmenvHocmu 6 00.1acmu
CReYUANbHOCMAM, He CEA3AHHbIM MAMEMAMUKI U CMEHCHBIX HAYK
C NPUKAOHBIM UCHOTIb30BAHUEM
mMamemamuxu
TpeGoBanus Kk pe3yabTaTam
Inemenmur — OmnepupoBats Ha 6a30BOM Onepupoeams NOHAMUAMU: — CBo0oaHO OnepupoBaTh —  Jlocmuoicenue pezynomamos
meopuu YPOBHE [OHATHIMHU: KOHeUHOe MHONCECMBO, eMeHm HOHITUSIMU: KOHEYHOE pazoena ll;
MHOIHCECE U
KOHEUHOE MHOYKECTBO, MHOICECMBA, NOOMHOICECEO, MHOXECTBO, JIEMEHT — onepuposamv nonsmuen
Mamemamuue nepeceuenue u 06veouneHue

CKOUl J102UKU

—  OmepupoBaTh Ha 0a30BOM

3JIEMEHT MHO>KECTBaA,
MOJIMHOKECTBO,
nepeceveHre u
00beIMHEHNE MHOXKECTB,
YHCIIOBBIE MHOKECTBA Ha
KOOpPJMHATHOW NPAMOH,
OTPE30K, HHTEPBAI;

YPOBHE MOHATHIMH:
YTBEPKICHUE, OTPUILIAHKE
YTBEPKICHUS, ICTHHHBIE H
JIOXHBIC YTBEPIKIACHUS,
NpUYHHA, CIIEACTBUE,
YJaCTHBIN CiTydail o0rero
YTBEPKICHHUS,

MHODICECM8, YUCTOBbLE
MHOHCECMBA HA KOOPOUHAMHOU
nPsSMOT, OMPE30K, UHMEPBAL,
NOTYUHINEPBAT, NPOMEICYMOK C
BbIKOJIOMOU MOYKOL,
epaguueckoe npedcmasieHue
MHOICECME HA KOOPOUHAMHOLL
naocKocmu;

ONnepupoBamb NOHAMUIMU:
YymeepoicoeHue, Oompuyanue
VIMBEPIHCOCHUS, UCTUHHbLE U
JIOJICHbBLE YMBEPIHCOEHUS,
NPUYUHA, CledCmeue, YaCHHbIL
cayyail 0owe2o ymeepiicoenus,
KOHmMpnpumep;

npoGepsmb NPUHAOLENHCHOCHLb
DNIEMEHMA MHONCECTBY,

MHO’KECTBa, TOJIMHOKECTBO,
repecedeHne, OObeAMHECHNE U
Pa3HOCTh MHOXECTB,
YHUCIJIOBBIE MHOKECTBA Ha
KOOPAMHATHOU MIPSAMO1A,
OTpPE30K, UHTEPBAJ,
MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduuecKoe NpeicTaBIeHNue
MHO>KECTB Ha KOOPJMHATHOU
IIOCKOCTH;

— 3aJaBaTb MHOXXCCTBa

MEePEYUCIIEHUEM U
XapaKkTepUCTUUYECKUM
CBOMCTBOM;

—  ONEepUpPOBATH NOHITUAMU:

YTBEpXKICHUE, OTPULIAHHE
YTBEPkICHUS, HICTUHHBIC U

onpeoeneHust, 0CHOBHbIMU
sudamu onpeoenerutl,
OCHOBHBIMU BUOAMU TMEOPEM;

—  NOHUMAMb CYMb KOCBEHHO20
dokazamenbcmea;

—  onepuposame NOHIMUIMU
CUEMHO20 U HeCHEemMHO20
MHODICeCmea;

—  npumMeHasms Memoo
MamemMamuyeckol UHOYKyuu
07151 nPOBedeHUs
paccyxcoeHuii u
J0Ka3amenbCmea u npu
peutenuu 3a0au.

B nosceonesnoii srcuznu u npu




KOHTPIIPHUMED;
HaXOJWTh NIepecedeHue u
00beTMHEHHUE TBYX
MHOJKECTB,
MPEICTaBICHHBIX
rpa)uIecKy Ha YHCIIOBOM
IpsIMOi;

CTPOUTH HA YMCIIOBOM
IPSIMO OJIMHOKECTBO
YHCIIOBOI'O0 MHOXKECTBA,
3aJJaHHOE MPOCTEHIINMU
YCIIOBUSIMU;
pacro3HaBaTh JIOKHBIE
YTBEPXKJICHUS, OIIHMOKU B
paccyXIeHUsIX,
YHCIIE C UCIIOJIb30BaHUEM

B TOM

KOHTPIPUMEPOB.

B nosceonesnotl srcuznu u npu

usyyeHuu Opyux
npeomemos.

KCII0JIb30BaTh YUCJIOBBIE
MHOKECTBA Ha
KOOPJMHATHOM MPSAMOM 1St
ONMCAHUSI peabHbIX
MIPOLECCOB U SBJICHUI];
MPOBOJUTH JJOTHYECKUE
PacCyKIEHUs B CUTYaLMSIX
MOBCEIHEBHON KU3HU

—  Haxooumw nepeceyenue u
00beounenUe MHOICECE, 8 MOM
yucne npedCmagieHHbIX
epaguuecku Ha YUCLOB0U NPAMOU
U Ha KOOPOUHAMHOU NIOCKOCU,

—  npo60oumb 0oKazamebHbie
paccysxcoenus 01 060CHOBAHUSL
UCIMUHHOCIU YMBEPHCOCHUII.

B nosceonesrol srcuznu u npu
usyueHuu Opyeux npeomemoas:

—  UCNONb306AMb YUCTIOBbIE
MHOCECMBa HA KOOPOUHAMHOU
nPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OISl ONUCAHUSL
PeanbHbIX NPOYecco8 U sA8IEHULL

—  npo8oOUmMb QOKA3amebHble
paccysicoenus 6 Cumyayusx
NOBCEOHEBHOU HCUZHU, NPU
peutenuu 3a0ay uz opyaux
npeomemos

JIOJKHBIC YTBEPIKIACHHS,
MPUYUHA, CIEICTBHE,
YaCTHBIN CiTydaid 00IIero
YTBEPKACHUS, KOHTPIIPUMED;

—  TIPOBEPSTH MPHUHAIIEKHOCTD
3JIEMEHTa MHOXECTRBY;

— HaXOJHWTh MEepeceueHue
00beIMHEHNE MHOYKECTB, B
TOM YHUCIIE TIPEACTABICHHBIX
rpadUYecKy Ha YUCIIOBOM
IpsIMOM U HAa KOOPIUHATHOU
TUTOCKOCTH;

— TMPOBOJAUTH JOKa3aTelbHbIE
paccyXIeHus st
000CHOBaHUsI ICTUHHOCTH
YTBEPKJIECHUM.

B nosceonesnoii srcusnu u npu
usyueHuu Opyeux npeomemoas:

—  UCIONB30BaTh YHCIIOBBIE
MHO>K€CTBa Ha KOOPAUHATHOU
MpsIMON M HA KOOPAMHATHON
TUTOCKOCTH JJIS1 OTTMCaHHS
peabHBIX MPOLIECCOB U
SIBJICHUH;

— TPOBOJUTH JIOKa3aTelbHbIE
paccyKJIeHUs B CHTyallHsX
MOBCETHEBHON XU3HU, IPH
peIlIeHnN 3a1a4 U3 JPYTHX
MIPEIMETOB

usyueHuu Opyeux npeomemoas:

UCNOIL306ANb MEeOPEMUKO-
MHOIICECMBEHHDBII SI3bIK U
A3BIK T02UKU 0TI ONUCAHUS
PEAIbHBIX NPOYECCo8 U
A61eHUl, NPU pelerul 3a0ay
Opyaux yueoHvlX npeomemos

Yucha u
GbIPAIICEHUA

OnepupoBath Ha 0a30BOM
YPOBHE MOHSTHUSIMU: LIEJI0C
YHCIIO, ISTUMOCTD YHCEI,
0OBIKHOBEHHAsI POOB,
JeCTHYHAs APOOb,

— (8060010 onepuposams
NOHAMUAMU. YeN0e YUCTO,
OenUMocmo yuces, 00bIKHOBEHHAS
0pobb, decsimuynas Opoow,
PAYUOHATILHOE HUCTIO,

— CBoboaHO onepupoBarth
MOHATHSMU: HATypaTbHOE
YHUCII0, MHOKECTBO
HATypaJbHBIX YHCEJ, 1[eJI0e
YHUCII0, MHOKECTBO I[EITbIX
qrces, 0OBIKHOBEHHAs! IPO0Bb,

Hocmuoicenue pe3ynbmamos
paszoena ll;

€80000HO Onepuposams
YUCTLOBLIMU MHOMCECMEAMU
npu pewenuu 3a0ay;




palMOHAIBEHOE YHCIIO,
NpUOIKEHHOE 3HAYCHUE
YHCIa, YacTh, JOJI,
OTHOILICHHUE, MTPOLICHT,
MIOBBIIICHNE W IOHW)KEHHE
Ha 3aJaHHOE YHCIIO
HPOLIEHTOB, MacIuTao;
onepupoBaTh Ha 0a30BOM
YPOBHE HOHATHUAMHU:
norapudm gucna,
TPUTOHOMETPUYECKAs
OKPY>KHOCTb, IpayCHast
Mepa yria, BeIM4nHa yIia,
3aJIaHHOTO TOYKOM Ha
TPUTOHOMETPHUUYECKOU
OKPY>KHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTAaHT'€HC YIJIOB, UMEIOIINX
MPOU3BOJIBbHYIO BEIUIHHY;
BBITIOJTHSTH
apumMeTnIecKue 1eicTBUs
C LIENBIMH U
pannoOHANBHBIMHU YU CIAMU,
BBITIOJTHSTH HECTIOKHBIE
npeoOpa3oBaHUs YUCIOBBIX
BBIPKEHHUH, COAEPKAIINX
CTEIIeHH YHCel, THOO KOPHU
13 YHCeI, THO0 JoTapu(MBbI
YHCel;

CpaBHMBATh PallOHAJIbHbIE
YHUCIia MEXAY COOOI;
OLICHUBAThH U CPAaBHUBATE C
paunoOHaNbHBIMHU YU CIaMHU
3HAYEHUS LENbIX CTENeHEN

NpUOIUICEHHOE 3HAYEHUE YUCTA,
yacmo, 007151, OMHOUleHUe,
npoyenm, nogvluieHue u
NOHUCEHUe HA 3A0AHHOE YUCTIO
npoyenmos, macuimao;
NPUBOOUTHL NPUMEPHL YUCET C
3a0aHHbIMU CEOLICMBAMU
oenuMocCmu;

onepuposamv HOHAMUAMU.
noeapugm yuca,
MPUSOHOMEMPULECK AL
OKPYIHCHOCTb, PAOUAHHAS U
2padycHas mepa yena, 8eruyuna
yena, 3a0aHHO20 MOYKOU HA
MPULOHOMEMPUYECKOU
OKPYICHOCTU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y08,
UMeIOWUX NPOU3BOTILHYIO
BEUYUNY, YUCAA € U T,
BBINOIHAMb aApUPMemuU4ecKue
delicmeusi, couemasi yCmmuole u
nuUcCbMenHble npuembl, NPUMeHsis.
npu HeobxooumMocmu
BBIMUCTUMENbHbLE YCIMPOUCTEA,
HAX0OUmMb 3HAUEHUS KOPHSL
HamypanvHOU cmenenu, cmeneHu
C PAYUOHATLHLIM HOKA3AMENEM,
Jo2apugma, ucnonv3ysa npu
Heobxooumocmu
BLIUUCTUMENbHbIE YCMPOUCMEA,
NOb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

NPOBOOUTHY NO UIBECHIHBIM

JlecsITHYHast IpoOb,
CMEIIaHHOE YHCIIO,
paInuoHaIbHOE YUCIIO,
MHO’KECTBO PalHOHAIBLHBIX
YuCcell, UpparioHATEHOE
YHCII0, KOPEHb CTETICHHU n,
JICHCTBUTEIIFHOE YHCIIO,
MHOJKECTBO JICHCTBUTEIIbHBIX
YuCell, TeoMeTprIecKast
WHTEPIpeTaIis
HaTypaJbHBIX, IEIbIX,
paIMOHAEHBIX,
JIEHCTBUTEIHHBIX YHCEIT;
MMOHUMATh W OOBACHATH
Pa3HHITY MEXITY
HO3UILIMOHHOU U
HENO3UIIMOHHON CUCTEMaMHU
3aITMCH YHUCEIT;

MEePEBOJIUTh YHCIIA U3 OJTHOM
CUCTEMBI 3aIHUCH (CUCTEMBI
CUHCJICHHS) B IPYTYIO;
JIOKa3bIBaTh U UCIIOJIB30BATh
MPHU3HAKY JETUMOCTH CYMMBI
Y IPOU3BEACHUS TIPU
BBIMIOJIHEHUU BBIUUCICHUN U
peIICHUN 3a/1a4;

BBITIOJIHATH OKPYTJICHHUE
paIOHAIBHBIX 1
HpPALMOHATBHBIX YHCEN C
3aJIaHHOM TOYHOCTHIO;
CpaBHUBATH JCHCTBUTEIILHEBIC
qyclia pa3HbIMU CIOCO0aMU;
YHOPSIOYMBATh YHCIA,
3anrCcaHHbIC B BUE
OOBIKHOBEHHOH M TECATHIHOM
Ipo0Ou, Ymcia, 3alMCaHHbIE C
WCTIOJIh30BAaHUEM
apupMETUIECKOTO
KBaJI[paTHOTO KOPHs, KOpHEH

NOHUMAMb NPUYUHDBL U
OCHOBHbLE UOEU PACUUDEHUS
YUCTOBLIX MHOIICECE,
671a0emb OCHOGHbIMU
NOHAMUSIMU MeopUl
denumocmu npu peuenuu
CMAaHOapmHbIX 34044
umems 6azosvie
npeocmasieHus o
MHOIHCECm e KOMNJIEKCHBIX
yucen;

€80000HO BbINOIHAMD
ModHcOecmeeHHbLe
npeobpazosanus
MPULOHOMEMPUYECKUX,
J02apupmuyeckux,
CMENneHHbIX 8bIPANCEHUL,
e1adems popmynoi bunoma
Hvromowna,

NpUMeHsIMb NPU peuieHuu
3a0ay meopemy 0 JUHEUHOM
npeocmasnenuu HOJ[;
NPUMEHSIMb NPU PeuleHuu
3a0ay Kumatickyro meopemy
06 ocmamkax;

NPUMEHSIMb NPU petleHuu
3adau Manyro meopemy
Depma;

YMemb 6bINOIHSAMb 3ANUC
YUCIA 8 NOZUYUOHHOU
cucmeme CYUCLeHUs,
NpUMEHsIMb NPU peuieHuu
3a0ay MeopemuKo-4Uuciosble
@YHKYUU: YUCTO U CyMMA




Yyuces, KOpHell HaTypalbHOU
CTETIeH! U3 YHCEel,
Jorapu@MoB yucen B
MPOCTHIX CAyYasx;
M300pakaTh TOYKAMHU Ha
YHUCJIOBOY IPSMOM LIENBIE U
palnuoHaNbHbIC YUCa,
M300pakaTh TOYKaMHU Ha
YUCJIOBOM NPSIMOM LENbIE
CTEINEHU YHCeNl, KOPHU
HaTypaJbHOU CTEMCHU U3
quce, JorapuMbl YUCET B
MPOCTHIX CIyYasX;
BBITIOJIHSATH HECJIOKHBIC
npeoOpa3oBaHMs LENBIX U
JPOOHO-PAIMOHANTBHBIX
OYKBEHHBIX BHIPa)KCHUH,
BBIPAXKATh B MPOCTEUIITUX
CIy4asiX U3 paBeHCTBA OJHY
MepeMEHHY0 Yepes3 JIpyTue;
BBIYHUCIIATH B IPOCTHIX
ClIy4asix 3HAUCHUS
YHCIIOBBIX U OYKBEHHBIX
BBIPXEHU, OCYTIECTBIISS
HEOOXOMMBIE TTOACTAaHOBKHU
¥ TIpeoOpa3oBaHus;
M300pakaTh CXEMaTHYECKU
YTOJI, BETMINHA KOTOPOTO
BEIpaKEHA B TPaIycax;
OIICHWBATh 3HAKU CHHYCA,
KOCHHYyCa, TaHTeHCa,
KOTaHreHCca KOHKPETHBIX
YTJIOB.

opmynam u npasuiam
npeobpazosanust 6YKEeHHbIX
BBIPAICEHU, GKIIOUAIOUIUX
Cmenenu, KOpHU, 102apuhmol u
mpucoHoMempuyecKue GYHKyuU,

—  HAXO00Umb 3HAYEHUS YUCTOBBIX U
OYKBEHHBIX BbIPANCEHUL,
ocywecmensis HeooxoouMbie
ROOCMAHOBKU U NPEOOPA30BAHUSL,

—  uz0bpadcamv cxemamuiecKku
V2o, BeTUYUHA KOMOPO20
BBIPAJICEHA 6 2padyCcax Uil
paouanax;

—  UCNONb306aMb NPU PEUEHUU
3a0a4 mabauyHble 3HAYeHU
MPULOHOMEMPUYECKUX DYHKYUL
Venos;

—  BBINOJHAMb NEPEeBOO GEUUUNDL
yena uz paouanHou mepol 8
2PaodyCHYIO U 0OPAMHO.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux y4eOHvix
npeomemos:

—  8bINOJIHAMb OelCMBUsL C
YUCTIOBLIMU OAHHBIMU NPU
pelenuy 3a0a4 nPaKmuiecko2o
Xapaxmepa u 3a0a4 U3 pasiuyHbIX
obnacmetl 3HAHU, UCRONL3YS NPU
HeobX00UMOCmU CNPasoyHbvle
Mamepuanvl U GbIYUCTUMENbHBLE
ycmpotucmea;

—  OYeHusamo, CpAGHUBAMND U
UCNONIL3068aMb NPU PEUUEHUU
NPAKMUYECKUX 3a0aY YUCT0BbLE

CTereHu OoJbIe 2;

naxonuts HO/[ u HOK
Pa3HBIMH CIIOCO0AMU U
HCIIOJIb30BATh UX MpHU
pelIeHun 3a/1a4;

BBITIOJIHATH BBIYUCJIICHUSA U
peoOpa3oBaHUsl BRIPAKEHHIA,
COJIEPIKAIIINIX
NIeHiCTBUTEIIHHBIE YUCIIA, B TOM
YHUCIIC KOPHU HATYPaIbHBIX
CTCIICHEH;

BBITIOJHSTH CTaH/IapTHEIE
TOXICCTBECHHBIC
npeoOpa3zoBaHus
TPUTOHOMETPUYCCKHUX,
JOTapuhMHUIECKUX,
CTETICHHBIX, UPPAIIMOHAIbHBIX
BBIPAXKEHHU.

B nosceonesnoii srcuznu u npu

usyueHuu Opyeux npeomemoas:

BBITIOJIHATE U OOBICHATH
CpaBHEHUE PE3yJIbTaTOB
BBIYUCIIEHUN NIPU PELIEHUU
MPaKTUYECKUX 3a7a4, B TOM
YHUCIIE MPUOTMKESHHBIX
BBIYMCIIEHU A, UCTIONb3Y4A
pasHbIe CIOcOObI CPAaBHEHU;
3alMChIBaTh, CPABHUBATH,
OKPYIJISITh YUCIIOBBIE JTAHHbIE
pEeaNbHbIX BEJIUYUH C
KCIIOJIb30BaHUEM Pa3HBIX
CHUCTEM U3MEPEHUS;
COCTABJIATh U OLICHUBATh

pa3HbIMU CHIOCO0AMHU
YHUCJIOBBIC BBIPAKCHUA ITPU
PEeHICHUU MTPAKTUYCCKUX

Odenumenet, GyHKyuio
Diinepa;

NPUMEHANb NPU PEULEHUU
3a0ay yenmvie Opoou;
npUMEHMb NPU PeueHun
30044 MHO20YJIeHbl C
oeticmeumenvbHbIMU U YeablMu
Koagpuyuenmamu;

81a0emov NOHAMUAMU
npuUBoOUMbBLIL U
HenpugooUMbIlL MHO20YEH U
NPUMEHANb UX NPU PEUeHUU
3a0au;

NPUMEHIMb NPU PeueHUU
3a0ay OcHoBHYI0 meopemy
anzebpuol;

NPUMEHSIMb NPU PeueHuU
3a0ay npocmetiuiue QyHKYuu
KOMNIEKCHOU nepeMeHHOU KaK
eeomempuuecKue
npeobpaszosanus




B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux yueOHbvIx
npeomemos:

—  BBITIOJHATH BEIYUCIICHUS
TIPH PEIIeHUH 337124
MPAKTHYECKOTO XapaKTepa,;

—  BBINOJHATH IPAKTHYECKUE
pacueTsl C HCII0JIb30BaHUEM
MIPH HEOOXOTUMOCTH
CIIPAaBOYHBIX MAaTCpHAJIOB U
BBIUHCITATENbHBIX
YCTPOMCTB;

—  COOTHOCHUTH peallbHBIC
BEJIMYUHBI, XapaKTEPUCTHKH
00BEKTOB OKPYKAIOIIETO
MHpa ¢ UX KOHKPETHBIMU
YHCJIIOBBIMHU 3HAYCHUAMU

—  HCHOJB30BaTh METOJIBI
OKPYTJICHHUSI, TPUOTHIKSHUSI
H MIPUKHUIKH IIPU PELLIEHUHU
MIPAKTHYECKUX 3aj]a4
HOBCEIHEBHOU KU3HU

SHAYEHUS PealbHbIX 6C/IUYUH,
KOHKDEmHble YUCTI08ble
Xapaxmepucmuku 00beKmos
OKpYIIcaroue2o mMupa

3a[a4 ¥ 33734 U3 APYTuxX
y4eOHBIX TPEIMETOB

Ypasnenus u
Hepasencmea

— Pemare nuneiinbie
ypaBHEHHUS M HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS,

—  pemrath jjorapuMHUIECKHE
ypaBHenus Buna log , (bx +
) = d u mpocreiimme
HepaBeHcTBa Bra 10g 5 X <
d;

—  pemiaTh MoKa3aTeIbHbIE
ypaBHeHus, Buga a”°=d

(rme d MOKHO MPEICTaBUTD

B BHJIC CTCIICHU C

Pewams payuonanvhuvle,
noKazamenbHvle U
Jo2apugmuveckue ypaguenus u
HepaseHcmed, npocmetiuiue
UpPPAYUOHATLHYLE U
MpU2OHOMempUYecKue
VPasHeHUsl, HepaBeHCMBA U UX
cucmemul;

UCNOTB306ATHD MEMOObl PeuleHUs]
ypasHeHull: npugedeHue K U0y
«MPOU3BEOEHUE PABHO HYIIO» UTU
«YACMHOEe PAGHO HYIO», 3AMEHA

CB00O0sHO OTIEpHUPOBAThH
TIOHATUSAMU: YpaBHEHHE,
HEpPaBEHCTBO, PABHOCUIILHBIE
ypaBHEHUS 1 HEPABEHCTBA,
ypaBHEHUE, SABIISIOLICECS
CJIEAICTBUEM JPYroro
YpaBHEHUS], ypaBHEHUS,
PaBHOCUJIbHBIE HA
MHOXECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHusl ypaBHEHHIA;
pearb pa3Hble BUIBI
YpaBHEHUH W HEPABEHCTB U UX
CUCTEM, B TOM YHCIIE
HEKOTOpHIE YpaBHEeHuUs 3-U U

Hocmuoicenue pe3ynvmamos
pasoena ll,

8000010 onpedeisims Mmun u
8b1OUPAMb Memoo peuteHust
NOKA3aMENbHbIX U
J02apUpMUYecKux ypaeHenull
U HepaseHcms,
UPPAYUOHATILHBIX YPABHEHUT U
HepaseHcms,
MPULOHOMEMPUYECKUX
VPABHEHUTl U HEPABEHCME, UX
cucmem;

€80000HO peuamsv cucmembl




OCHOBaHHEM a) H
MIPOCTENHIINE HEPABEHCTBA
sugad <d (rme d MmoxHO
NPEACTaBUTD B BUJIE
CTEIEHH C OCHOBAaHUEM a);.

— TIPUBOJMUTH HECKOJBKO
NPUMEPOB KOPHEH
MIPOCTENIIETO
TPUTOHOMETPUIECKOTO
ypaBHEHHUS BUIA: sin X = &,
cosx=a, tgx=a,ctgx =
a, e a — TadaInYHOoe
3Ha4YEHHE
COOTBETCTBYIONIEHN
TPUTOHOMETPHUUYECKOU
GYHKIHH.

B nosceonesnoii srcuznu u npu
usyuenuu Opyeux
npeomemos:

—  COCTaBJIATH W pemiaTh
YPaBHEHHUS U CUCTEMBI
YpaBHEHUH NIPU pEIICHUN
HECJIOKHBIX MPAKTUIECKUX
3amad

NnepeMeHHbIX,

—  UCHONB306aMb MEMOO
UHMEPBANos 0 peuteHus
Hepasencms;

—  UCNONB308amMb paghuyecKkul
MemooO 0151 NPUOIUICEHHO20
pelenus ypagHenutl u
Hepasencms;

—  uzobpadxcamv Ha
MPULOHOMEMPUYECKOU
OKPYIHCHOCTU MHOIHCECTNBO
peuieHutl npocmenuiux
MPULOHOMEMPUYECKUX YPAGHEHULL
U Hepasencms;

—  GLINOIHAMb OMOOP KOPHell
VPAGHEeHUN U peuleHUll
Hepasencme 8 COOMBEMCmeu ¢
O0ONOHUMENbHBIMU YCIOBUSMU U
02PaHUYeHUIMU.

B nosceonesnoii srcusnu u npu
usyueHuu Opyeux yueOHulx
npeomemos:

—  cocmagnams u peuams
VDAGHEHUs, CUCIeMblL YPAGHEHUIL
U HepageHcmea npu peuteHul
3a0ay opyaux yuyeOnvix
npeomemos;

—  UCNONb306aMb YPAGHEHUS U
Hepasencmea OJisl HOCHPOEHUs U
UCCAEO08AHUSL NPOCTHEIUUUX
mamemamuieckux mooeineti
PeanbHbIX CUmyayull uiu
NPUKIAOHBIX 3A0a4;

4-i1 cremenel, npoOHO-
paloHaIbHbIE U
HppalOHaJIbHBIE,

OBJIaJA€Th OCHOBHBIMH THUIIaAMU
MOKa3aTeNbHBIX,
Jorapu(pMUYECKUX,
WppaIOHATBHBIX, CTETIEHHBIX
ypaBHEHUI 1 HEPABEHCTB U
CTaHIAPTHBIMH METOJIAMH WX
pelIeHui U IPUMEHSTh UX
NpY pelIeHUH 33134,
MPUMEHSTH Teopemy besy k
pEIIeHUI0 YpaBHEHU;
MPUMEHSITH Teopemy Buera
JUTSL PEILICHUS] HEKOTOPBIX
YpPaBHEHUH CTEIIEHU BBIIIIE
BTOPOW;

MMOHUMATh CMBICII TEOPEM O
PaBHOCHUJIbHBIX U
HEPaBHOCHIILHBIX
peoOpa3oBaHMSIX YpaBHEHUN
Y YMETh UX JIOKa3bIBaTh;
BJIaJICTh METOJIAMH PEIICHUS
YpaBHEHUH, HEPABCHCTB U UX
CHCTEM, YMETh BBIOMPATh
METOJ| PEIICHUS 1
000CHOBHIBaThH CBOM BBIOOD;
UCTIONIb30BaTh METOJT
WHTEPBAJIOB IS PEIICHHS
HEPABCHCTB, B TOM YUCJIC
IpOOHO-paMOHAEHEIX U
BKJIOYAIOIINX B Ce0s
MppaIoHaIbHbIE
BBIpQKEHUS,

peniaTth anredpanyecKkue
YpaBHCHUA 1 HCPABCHCTBA U
WX CUCTEMEI C MapaMeTpaMu
anreOpandecKuM 1
rpaUIecKUM METOIaMHU;

JUHELHbIX YPABHEHUI,
Ppewamyp 0OCHOGHbIE MUNDbL
VpasHeHUll U HepAGEeHCME C
napamempamu;

NpUMEHMb NPU peueHuU
3adau Hepasencmea Kowu —
bynakosckozo, bepuynnu,
umMems npedcmasieHue o
HEPAaBeHCmeax Medtcoy
CPEeOHUMU CIeneHHbIMU




YMEMb UHMEPNPEMUPOBANb
NOJYYEHHbI NPU PeeHUl
VPasHeHUsl, HePaBeHCmea Ul
cucmemul pesyromamn,
OYeHUBamo e20 npasoonododue 6
KOHMeKcme 3a0AHHOU PeabHOl
cumyayuy uiy nPUKIAOHOU
3a0auu

BJIJICTh PAa3HBIMH METOJAMU
JI0Ka3aTelIbCTBAa HEPABECHCTB;
peniaTh ypaBHEHHS B IEIJTBIX
qrciax;

n300pakaTh MHOKECTBA Ha
TUTOCKOCTH, 3a/1aBaCMBbIC
YPaBHCHUSIMH,
HEPaBCHCTBAMHU U HX
CHCTEMaMu;

CBOOOHO HCIIOJIB30BATh
TOXICCTBCHHBIC
npeoOpa3oBaHus IpU
pelleHU: YpaBHEHUN U
CUCTEM ypaBHEHHI

B nosceoneesnoii srcuznu u npu

usyueHuu Opyeux npeomemos:

COCTaBJISAITh U PENIaTh
YpaBHEHUs, HEPaBEHCTBA, UX
CHCTEMBI ITPH PEeIIeHNH 3a/1a4
JIpyrux y4eOHBIX MIPEIMETOB;
BBITIOJIHATE OLIEHKY
MPaBIONO00US Pe3yNIbTaTOB,
MOJTy4aeMBIX NIPH PEIICHUN
Pa3IM4HbIX YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM NIPH
pelIeHun 3a1a4 JpyTrux
y4eOHBIX MTPEIMETOB;
COCTaBJIATh U PENIATh
YpaBHEHUsI U HEPABEHCTBA C
apaMeTpaMu IpH pENICHUN
3a7a4 Ipyrux y4yeOHBIX
MPEIMETOB;

COCTABJIATh YPaBHEHUE,
HEPaBEHCTBO WM HX CHCTEMY,
OIIUCBIBAIOLINE PEATIBHYIO
CUTYaLIO WU IPUKIIAJHYIO
3aJa4y, HHTEPIPETUPOBATh




IIOJIyYEHHBIE PE3YIbTATHI;
HCIO0JIB30BaTh MPOrpaMMHBIC
CpEICTBA MPH PEIICHUN
OTACJIBHBIX KJIACCOB
YpaBHEHUH U HEPABEHCTB

Dyukyuu

OnepupoBats Ha 6a30BOM
YPOBHE HOHATHUAMU:
3aBUCUMOCTH BEJIMYHH,
(GyHKIUS, apTyMEHT U
3HaueHne (HYHKITHH,
00J1aCTh OnpeaeaCHHs U
MHO>€ECTBO 3HAYECHUHN
¢byHKIMH, TpaduK
3aBUCHMOCTH, IpauK
GyHKIMH, HYTH QYHKIUH,
MPOMEXYTKH
3HAKOITIOCTOSIHCTBA,
BO3pacTaHUe Ha YHUCIOBOM
HNPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM MIPOMEXYTKE,
HanOoJIbIIIee ¥ HaNMEHBIIIee
3HauYeHue (QyHKINH Ha
YHCIOBOM IIPOMEKYTKE,
nepuoanyeckas QyHKIHS,
NepHOL;

OTIepUpPOBaTh Ha 0A30BOM
YpOBHE HOHATUSAMU: TIpsiMast
1 oOparHas
NPONOPLUOHATEHOCTD
JMHeWHas1, KBaJpaTuaHasi,
JorapupmMuIecKas u
HoKa3arenbHast QyHKINH,
TPUTOHOMETPHYECKUE
GbyHKINNT;

pacrnio3HaBaTh rpaduku

Onepupoeamsv nOHAMUAMU:
3A6UCUMOCTb BEUYNUH, (DYHKYUS,
apeymenm u sHavenue QyHKyuu,
obnacmo onpeoeneHus u
MHOICECMB0 3HAYEHUN yHKYUU,
epagux 3asucumocmu, epapux
ynxyuu, Hyau yukyuu,
NPOMENCYmKU
3HAKONOCMOSIHCMEA,
603pacmanue Ha YUCI080M
npomexcymie, yovieaue Ha
YUCTOBOM NPOMENCYMKE,
Hauboavbuiee U HauMeHbllee
3HAYeHUue QYHKYUU HA YUCTO8OM
npomedcymre, nepuoouiecKas
ynKyus, nepuoo, uemnas u
HeuemHast YyHKyuu,
ONnepupoBanb ROHAMUSMU.
npsmas u obpamuas
NPONOPYUOHATLHOCIb, TUHEHAS,
K8aOpamuyHasl,
nocapugmuveckas u
nokazamenvras QyHKyuu,
mpuzoHomMempuyeckue QyHKyuu,

onpeodensimv 3HAUeHUe QYHKYUU
1O 3HAYEHUIO ap2yMeHma npu
PA3TUUHBIX CHOCODAX 300aHUS
dyHryuu;

cmpoums epapuKy U3y4eHHHIX
ynryuii;

ONUCHIBAMb O 2PAPUKY U 8

Brnanets noHATHAMU:
3aBUCHMOCTH BEJIMUMH,
(GyHKIHMS, apTyMEHT U
3Ha4YeHHne (QyHKINH, 00J1acTh
OTIPEEICHHS] © MHOKECTBO
3HA4YEeHUH (QYHKIUH, TpaduK
3aBUCHMOCTH, TpaduK
GyHKIUY, HYH GYHKITUH,
MPOMEKYTKH
3HAKOIIOCTOSHCTBA,
BO3pacTaHUE HA YUCIOBOM
NPOMEXKyTKe, yObIBaHUE Ha
YHCIIOBOM IPOMEKYTKE,
HanOoJIbllIee U HAUMEHbLIEE
3Ha4YeHne (QyHKINH Ha
YHCIIOBOM TIPOMEKYTKE,
nepuoanyeckas QyHKIus,
MepuoJI, YeTHAS U HeUeTHAsI
(YHKIUH; yMETh IPUMEHS T
9TH NOHSTHS NPHU PELLICHUN
3a1ay;

BJIaJIeTh IOHSATHEM CTEIIeHHAS
(GYHKLUS; CTPOUTH ee Tpaduk
U YMETh IPUMEHSTH CBOMCTBA
CTENEeHHOHN (QYHKIMH TIPH
pelIeHn! 3a1ay;

BJIaJeTh NOHATHAMU
nokasarenbHast QyHKIu,
IKCIIOHEHTA; CTPOUTH HX
rpaduku 1 yMeTh NPUMEHSThH

—  Jlocmuoicenue pezynomamos
paszoena II;

—  81a0emv NOHAMUEM
ACUMARIMOMbBL U YMEMb €20
npUMeHsIMb NPU peuleHuu
3a0au;

—  NpUMeHAMb MemoObl PeuieHus.
npocmetiuiux
oughghepenyuanvrvix
VPaBHEeHUIl Nepeo2co U
6MOP020 NOPSLOKO8




3IEMEHTapHBIX (QYHKIWH:
npsiMOii U 0OpaTHON
MPONOPLHUOHATBEHOCTH,
JTUHEHHOU, KBaAPaTUIHOM,
norapugMHUIecKoi u
MOKa3aTeIbHON (YHKIIMH,
TPUTOHOMETPUUECKUX
GYHKITATT;

COOTHOCHUTbH I'pauKu
3JIEMEHTapHBIX (QyHKUIUIL:
MIPSIMOM 1 00paTHOM
NPONOPLHOHAIBLHOCTH,
JIMHEWHOM, KBaJIpaTUYHOM,
JoTapuMUIECKON U
MOKa3aTeIbHON (YHKIHH,
TPUTOHOMETPUYECKUX
¢byHKIMHA ¢ popmynamu,
KOTOPBIMH OHH 3a]1aHbl;
HaXOJUTh MO TpaduKy
NpUOIIKEHHO 3HAYCHUS
(GYHKUIUH B 3aJaHHBIX
TOYKaX;

OTIPENIEINISATH 10 IPaduKy
CBOMCTBa (DyHKIMH (HYJIH,
MPOMEXYTKH
3HAKOIIOCTOSHCTBA,
MPOMEXYTKH
MOHOTOHHOCTH,
HauOoJIbIINE U
HavMEHbBIITUE 3HAYCHUS U
T.IL);

CTPOHUTH dCKH3 Tpaduka
GYHKITHH,
YJOBJIETBOPSIOLIEH

nPOCMeuux ciy4asx no
Gopmyne nogedenue u ceolicmea
@yHryuil, Haxooums no epaguxy
@yHrkyuu HaubobwUe U
HauMeHbUulue 3HAYeHUs,

—  cmpoumb 3CKU3 epagura
@yHryuu, yoosiemeopsiouyeti
npUBEOeHHOMY HAOOPY YCI08UlLL
(npomesicymxu
603pacmarnus/yovieanus,
3HaueHue QYHKYUU 8 3a0aHHOU
mouKe, MOUKU IKCMPEMYMOS,
AcUMNMOmbl, HYIU PYHKYUU U
m.o.);

—  pewamb ypasHeHus, npocmetiuiue
cucmembl ypagHeHuil, UCNONb3YsA
ceolicmea yHKyull u ux
epaguxos.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux y4eOHbix
npeomemos:

— onpeodensims no paguxam u
UCNOTL306AMNb OISl PeUleHUs
NPUKIAOHBIX 3044 CBOUCMEA
PearbHbIX NPOYeCccos U
3asucumocmeli (Hauboavuiue u
HauMeHbuue 3Ha4eHus,
NPOMENCYMKU B03PACMAHUSL U
yovisanus QyrKyuu,
nPOMENCYMKU
3HAKONOCMOSHCMEA,
acuMnmomolt, nepuoo u m.n.);

—  UHMepNnpemupo8ams CE0LUCMad 8
KOHMEKCIMe KOHKPEMHOU

CBOMCTBA IIOKA3aTEJIbHON
(GYHKIUY PU pEIIeHUN
3ajay;

BJIaJIeTh TIOHATHEM
norapumudeckast QyHKIHSL;
CTpOHUTH ee TpaduKk U yMeTh
NPUMEHSTh CBOICTBA
norapupMuiIecKoi GyHKIUH
NP peLIeHUHN 33/1a4;

BJIaJeTh NOHATHAMHU
TPUTOHOMETPUYECKHUE
(YHKLIUH; CTPOUTH HX
rpaduKu U YMETh TIPUMEHSTh
CBOMCTBa
TPUTOHOMETPHUIECKIX
(YHKIHHA TTPH peTeHNH
3ajay;

BIIAJIETh TIOHATHEM OOpaTHas
(GYHKIUSI; TPUMEHSTh 3TO
TIOHSITHE TIPU pEIICHUH 3a/1a4;
MIPUMEHSATH TIPU PELICHUN
3a/1a4y CBOMCTBA (DyHKITHIA:
YeTHOCTb, IEPUOTUIHOCTD,
OTPaHUYEHHOCTH;

MIPUMEHSATH TIPU PEIIeHAN
3a/1a4 IpeoOpa3oBaHUS
rpaguKoB (YHKITHI;

BIIAJIETh TOHSATHSAME YUCIOBAs
MOCTIeI0BATENFHOCTb,
apudmeTHIecKas u
reoMeTpuyecKasi IpOTPECCHs;
MIPUMEHSATH TIPU PELICHAN
3a/1a4y CBOMCTBA U MPU3HAKU
apupMeTHIeCKON U




MIPUBEACHHOMY Ha0OPy
yCIOBHH (IPOMEXYTKH
BO3pacTaHus / yObIBaHUs,
3HaueHne QYHKLIUH B
3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB H T.]1.).

B nosceonesnoul srcuznu u npu
usyueHuu Opyaux
npeomemos:

—  OTpeAeTsTH Mo rpadukam
CBOMCTBA PEAJIBHBIX
MPOLECCOB U 3aBUCUMOCTEN
(HaubonbIue u
HauMeEHbIIUE 3HAYCHUS,
MPOMEXYTKH BO3pacTaHus U
yOBIBaHUs, IPOMEKYTKH
3HAKOTIOCTOSTHCTBA M T.I1.);

— HMHTEpPHPETHPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOH NPaKTHYECKOU
CUTyaluu

NPAKMUYECKOl Cumyayuu,
onpeodensims no epapuram
npocmeuuiue XapaKkmepucmuxy
nepuoOUYeCcKUX NPoYeccos 8
buo02UL, IKOHOMUKE, MY3bIKE,
paouocesizu u op. (amniumyoa,
nepuoo u m.n.)

FeOMETPUYECKOM MPOTPECCHil.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux y4eOHolx
npeomemos:

—  ompenensTh mo rpadukam u
UCIIOJIb30BATh JIJISl PEIICHHS
MIPHUKIIAJHBIX 33]]a9 CBOMCTBA
peabHBIX MPOLIECCOB U
3aBUCUMOCTEH (HanboIbIIme
Y HaUMEHBIINE 3HAYCHHS,
MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUsI (DyHKLINH,
MIPOMEKYTKH
3HAKOIIOCTOSHCTBA,
ACHIMIITOTHI, TOYKH TTeperuoa,
MIEPUOJ U T.I1.);

—  MHTEPHpPETUPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHOMU
MPAKTHYECKOW CUTYAIIH;.

— ompenensTs no rpaduxam
MPOCTEHIINE XapaKTEPUCTUKHU
MEPUOMYECKHX MTPOIIECCOB B
OHOJIOrUHU, YKOHOMHKE,
MY3BIKE, PaTHOCBSI3HU H JIp.
(aMruIMTYZAA, IEPHOA U T.11.)

Inemenmul
mamemamuye
CK020
ananusa

— OmnepupoBarh Ha 6a30BOM
YpOBHE IMMOHATHAMH:
MPOM3BOAHAS (DYHKIIH B
TOYKe, KacaTelbHas K
rpaduKy GyHKITHH,
NPOU3BOIHAS (QYHKIIUH;

—  OTpeAeTsTh 3HAYCHHE
MPOU3BOAHON (DYHKIINU B
TOYKE TI0 H300PaKECHHUTO
KacaTelbHOU K Tpaduky,
MPOBEJICHHOMN B 3TON TOUKE;

Onepupoeamsv NOHAMUAMU:
npoU3800Has YYHKYUU 8 MouKe,
KAcamenvbHas K 2paguxy

ynryuu, npouzsooHas pyukyuu;

BHIMUCTAMb NPOUZBOOHYIO
00HOUNIEHA, MHO2OYIEeHA,
K68AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYUIL,
BLIUUCTAMb NPOU3BOOHDLE
INNEMEHMAPHBIX DYHKYUL U UX
KOMOUHAyul, UCHOIb3Ys

— Bmagets nonsTHeM
0EeCKOHEUHO yOBIBarOIIas
reoMeTpuYecKas MPOrpeccust
1 YMETh PUMEHSTD €0 Ipu
PEILICHUH 3a/1a4;

—  IPUMEHSTH 11 PEIICHUS
3a[1a4 TEOPHIO IPECIIOB;

—  BIIAJETHh HOHATASIMMU
OCCKOHEUHO OOJIBIINE U
OECKOHEYHO Mallble YHCIOBBIE
MOCJICIOBATEILHOCTH U YMETh

—  Jlocmuoicenue pezynrbmamos
pazoena II;

—  ¢60000H0 é1a0emb
CMAHOAPMHBIM ANNAPATOM
MaAmemMamuyecko20 anaIu3a
07151 BLIMUCTIEHUSL NPOUZBOOHBIX
@yHKYUU OOHOU NEpemMerHOl;

—  €80000HO npuMeHAmMb
annapam mMamemamuieckKo2o
AHANU3A O UCCTIe008AHUSA
@yHxyuil u nocmpoenus
epaguros, 6 mom wucie




peraTh HeCI0KHbIE 3a1a4UH
Ha [IPUMEHEHUE CBS3U
MEXY POMEXKYTKAMHU
MOHOTOHHOCTH M TOYKaMH
IKCTpemMyMa (HyHKINH, C
OJITHOM CTOpPOHBI, U
MPOMEKYTKAMH
3HAKOIMOCTOSIHCTBA U
HYJISIMH TIPOU3BOAHOM ATOM
(GYHKIMH — C JPYTOH.

B nosceonesroul srcuznu u npu

u3yueHuu Opyux
npeomemos:

MOJB3YSCHh TpaduKaMH,
CpaBHHMBATh CKOPOCTH
BO3pacTaHus (pocTa,
TIOBBIILICHHUSI, YBEIUUCHUS U
T.II.) WK CKOPOCTH
yObIBaHMs (TIaICHUS,
CHIDKEHHMSI, yMEHBIICHUS U
T.II.) BEJIMYHMH B PEATbHBIX
npolieccax;

COOTHOCHTH I'pa(uKn
pEabHBIX MPOIECCOB U
3aBUCUMOCTEH € UX
OITMCAHUSAMH,
BKITIOYAIONIMHU
XapaKkTePUCTHKH CKOPOCTH
n3MeHeHus (ObICTpBI pocT,
TUIABHOE TIOHIKEHUE U T.I1.);
UCTIOJIb30BaTh TpauKu
peabHBIX MPOLECCOB IS

CNPABOYHBIE MAMEPUATILL,

—  ucciedosamov 8 NPOCMeuuux
cayyasax oyHkyuu Ha
MOHOMOHHOCMb, HAXOO0UMb
HaubobLiUe U HAUMEHbUIUEe
SHAYEeHUs PYHKYUL, CIPOUmb
pauKU MHO2OUNEHO8 U
npocmeluux payuoHaIbHbIX
@yHKYULl ¢ UChOaBL308aAHUEM
annapama mMamemamuieckKo2o
ananusa.

B nosceoneesnoii srcuznu u npu
uzyueHuu Opyaux yueOHoix
npeomemos:

—  pewams npuKkIaoHvle 3a0ayl U3
ouonoauu, guzuxu, xXumuu,
IKOHOMUKU U OPY2UX NPEOMEMO8,
CBSI3AHHbIE C UCCLE008AHUEM
Xapakmepucmux peaibHvlx
npoyecco8, HAXOICOeHUEM
HAUOOALUWUX U HAUMEHBUUX
3HAYEHUll, CKOPOCMU U YCKOPEHUS.
ummn.;

—  uHmepnpemuposamv
NOTYYeHHble Pe3yIbmambl

CpaBHUBATH OECKOHEYHO
Ooublve 1 OECKOHEYHO
MaJlble TI0CJIEI0BATENbHOCTH;

—  BIIQJIETh MOHATHIMH:
MPOU3BOIHAST GYHKIIUH B
TOYKE, POU3BOTHAS
bynximy;

—  BBIYHCIISITH MPOU3BOIHBIE
3JIEMEHTapHBIX QYHKIUI 1 UX
KOMOHHAIUIH;

— HcchenoBaTh PYHKIMK Ha
MOHOTOHHOCTb H
KCTPEMYMBI;

—  CTPOUTH TpauKu U
MPUMEHSTH K PEIICHHIO 3a/1a4,
B TOM YHCJIE C TIAPAMETPOM;

—  BIIQJICTh MOHSATHEM
KacaresbHas K rpaduky
(GYHKIMHU U yMETh IPUMEHSTh
ero Mpu pelIeHUH 3a/1a4;

—  BIIQJIETh MOHATHSIMH
nepBooOpazHas QyHKIUS,
OIIPEIETICHHBIN UHTETPAal;

—  NPUMEHSTH TEOPEMY
Herotona—Jleiibnuma u ee
CIIC/ICTBUS IS PEILICHUS
3aj1ad.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux yueOHbIx
npeomemos:

pellaTh NPUKIaIHbIE 3a1aun
n3 Ouosoruu, GU3UKH, XUMUH,
SKOHOMHUKH U IPYTUX

ucciedosanus Ha
BbINYKIOCHIb,

Onepuposamb NOHSMUEM
nepeoodpasHol GyHKyuu ons
peutenus 3a0a,

081a0emb OCHOBHBIMU
ceedeHusMUY 00 uHmezpane
Hviomona—Jletibnuya u e2o
npocmeuuux nPUMeHeHUsIX;
onepuposamu 8
CMAHOAPMHBIX CUMYAYUSIX
nPOU3B0OHBIMU BHICULUX
nopsaoKos;

YMemMb NPUMEHSIMb NPU
peuieHul 3a0ay ceolicmea
Henpepvlenvix QYyHKYULL,
YMemb NPUMEHIMb NPU
pewenuu 3a0a4 meopembl
Betiepwmpacca,

YMemb 6bINOTHSMb
NPUOTUINICEHHBLE BLIUUCTICHUSL
(mMemoobl peuterus
VpasHeHUl, 6bIYUCTIeHUS
onpeoeeHH020 UHme2paia);
YMemb NPUMEHIMb
npunodcenue NPOU3600HOU U
onpeodeneHHo20 uHmezpaa K
peutenuro 3a0au
ecmecmeo3HanUs,

enadems NOHAMUSAMU GMOPAsL
nPOU3BO0HASL, GLINYKIOCHLb
epagpuxa pyuxyuu u ymemsn
uccnedosams pyHKYuio Ha
BbLINYKAOCHIb




peIIeHIsI HECTIOKHBIX
MPUKJIAIHBIX 32/1a4, B TOM
YUCIIC ONPEIEIISIs IO
rpaduKy CKOpOCTh X0/1a
mporecca

MPEIMETOB, CBA3aHHBIE C
HCCJIEeI0BaHUEM
XapaKTEePUCTUK MPOIECCOB;
HMHTEpPIPETUPOBAThH
MOJIy4CHHBIE PE3YJIbTAThI

Cmamucmuk
a u meopus
eéeposamuocme
i, 102uKa u
KomMOuHnamop
uKa

— OmnepupoBats Ha 6a30BOM
YpOBHE OCHOBHBIMH
OTIMCATEbHBIMH
XapaKTePUCTUKAMU
YHCIIOBOTO Habopa: cpeaHee
apudpMeTuIecKoe, MeIuaHa,
HaMOOJIbIIICEe U HAMEHBIIICE
3HAYCHUS;

—  OmepupoBaTh Ha 0a30BOM
YPOBHE MOHATHSIMHU: 4YaCTOTa
Y BEPOSITHOCTH COOBITHS,
CITy4ailHBIi BBIOOD, OTIBITHI
C pPaBHOBO3MOXXHBIMU
3JIeMEHTapHBIMU
COOBITHSIMU;

—  BBIYUCIIATH BEPOSTHOCTH

COOBITHI HA OCHOBE
[IOJICYETA YUCIIA UCXOJIOB.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux
npeomemos:

—  OIICHUBATh U CPAaBHUBATH B
MPOCTHIX CIyJasx
BEPOSTHOCTH COOBITHI B
peaTbHOM KU3HU;

—  YHUTaTh, CONOCTABJISTD,
CpaBHHBATB,
WHTEPIPETUPOBATH B

—  Hmems npedcmagnenue o
OUCKDEMHbIX U HeNnpepbleHbIX
CYHAUHBIX GETUYUHAX U
pacnpeoenenusix, o
He308UCUMOCIU CTLYHATHBIX
BeNUYUH,

—  umemb npedcmagieHue o
MAMeMamuieckoM ONCUOAHUL U
oucnepcuu CIyuauHbIX GeIUYUH,

—  UMmemb npedcmaegieHue o
HOPMATIbHOM pacnpedesieHuu u
npumMepax HoPMaibHO
pacnpeoenenHblx CIyYauHbIX
BEUYUH,

—  NOHUMAMb CYMb 3AKOHA OONBUIUX
yucen u blO0POUHO20 Memooa
usMepenust 8eposimHocmell,

—  umems npeocmasieHue 0o
VCILOBHOU 8ePOSMHOCTU U O
NOTHOU 8EPOSMHOCU,
NPUMEHMb UX 8 PeuleHUul 3a0ay;

—  umemw npeocmasienue o
BAJICHBIX YACMHBIX BUAAX
pacnpeodenenuil U NPUMEHIMb UX
6 pewieHuu 3a0ad;

—  UMemb npeocmasieHue o
KOppensiyuu CIy4aiHblxX 6eIUYUH,
0 UHEUHOU pezpeccull.

B nosceonesnoi srcuznu u npu

OneprpoBaTs OCHOBHBIMU
ONHCATENBHBIMH
XapaKkTEepPUCTUKAMHU
YHICIOBOTO HAbopa, MOHATHEM
reHepajibHasi COBOKYITHOCTb U
BBIOOPKOH U3 HEe;
OIIEpUPOBATH MOHATHAMHU:
4acToTa U BEPOSATHOCTh
cOOBITHSA, CYyMMa U
MPOU3BEAEHUE BEPOATHOCTEN,
BBIYHCIIATH BEPOATHOCTH
COOBITHIA Ha OCHOBE MOJICUETa
qycia UCXO0/I0B;

BJIa/I€Th OCHOBHBIMHU
HNOHATHAMU KOMOMHATOPUKH U
YMETbh UX IPUMEHATH IpU
pelIeHnn 3a1a4;

HMMETH MPEICTaBICHNE 00
OCHOBaXxX TEOpUU
BEPOSITHOCTEH;

HUMETH NPENCTABICHUE O
JIUCKPETHBIX M HEMPEPBIBHBIX
CITy4alHBIX BEJINYMHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH CITy4YailHbIX
BEJIMYUH;

HUMETH MPEICTAaBICHUE O
MaTEMAaTHYECKOM OKUAAHUU H
JIACIIEPCUH CIIy4alHbIX
BEJIMYUH,;

HUMETH NIPENCTABICHUE O
COBMECTHBIX paclpeesIeHUsIX

Locmuoicenue pesyriomamos
pasoena ll,

umemsv npedcmasienue o
YeHmpaabHOU NPedenbHOU
meopeme;

umMems npedcmasienue o
8b100pouHOM KO3 Puyuenme
Koppenayuu u MuHeuHou
peepeccuu;

umemsv npedcmasienue o
CIMAMUCMUYECKUX SUnome3ax
U nposepKe CMamucmu4ecKol
2unomesul, 0 CMaAmMUCmuKe
Kpumepus u ee ypogHe
SHAUUMOCMU,

umemsv npedcmasienue o
CBA3U IMNUPUYECKUX U
meopemuyecKux
pacnpeodeneHuii;

umemsv npedcmasienue o
KOOUpPOBaHUU, OBOUUHOU
3anucu, 080UYHOM Oepese;
671a0emb OCHOBHbIMU
NOHAMUAMU Meopuu 2paghos
(epag, sepuuna, pedpo,
cmenenb 6epuLUnbl, NYMb 8
epage) u ymemv npuUMeHsams
UX npu pewenuy 3a0ad;
umems npedcmasiienue o




MPOCTHIX CAyYasX peajbHbIe
JTaHHBIC, MIPEJICTABICHHBIC B
BUJIC TAOJIUII, TUArPaMM,
rpaguKoB

usyueHuu Opyeux npeomemoas:

BHIUUCTAMb UTU OYEHUBAMb
6epOAMHOCIU COOBIMUIL 8
DeanbHOU JHCUHU

8b10UpPaAMb NOOXO0SAUIUE MEMObL
npedcmasienus u 0opabomxu
OGHHbBIX,

VMemMb peulams HeCI0NHCHbIE
3a0a4u Ha NPUMEHEHUe 3aKOHA
OOMBLUIUX YUCEN 8 COYUOTO2UU,
cmpaxosanuu, 30pagooxpaneHul,
obecneuenuu bezonacHocmu
Hacenenust 6 Upe3eblHaHbLx
cumyayusx

CIy4ailHbIX BEJIMYUH;

— TOHUMAaTh CYTh 3aKOHA
OOJBITINX YHCET U
BBEIOOPOYHOTO METO A
HU3MEPEHUS BEPOSITHOCTEM;

— HMETh MPEICTABIICHUE O
HOPMAaJIbHOM paclpeaeiCHuU
¥ TIpuMepax HopMaabHO
pacmpeneneHHbIX CIIy4aiHbIX
BEIIUYHH;

— HMETh MPEACTaBICHUE O
KOppPEJSILUU CITyYaiHbIX
BEITUYMH.

B nosceonesnoii srcuznu u npu
usyueHuu Opyux npeomemos:

—  BBIYUCIATH WM OLICHUBATh
BEPOSITHOCTU COOBITHIT B
peabHOM KU3HM;

— BBIOMpATh METOIBI
MOJXOAIIETO MPEACTABICHHUS
1 00pabOTKM TaHHBIX

depesbsix u ymemn
NpUMeHsIMb NPU peueHuu
3a0au;

61a0emv noHsmuem
CBAZHOCIb U YMemb
NPUMEHSINb KOMIOHEHMbl
CBAZHOCTU NPU peueHuu
3a0au;

YMemMb OCYUeCmensims nymu
no pebpam, 06x00vl pedep u
sepuiun epaga;

umems npeocmasnerue 0o
IUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmaeieHue
0 mpyoHocmu 3a0ayu
HAXOHCOCHUSL 2AMUTILINOHOBA
nymu;

61a0emsv NOHAMUSMU
KOHeYHble U CUemmble
MHOJICECm8a U yMemp ux
NpUMeHsIMb NPU peuieHuu
3a0au;

VMemMb NPUMEHSINb MEMo0
Mamemamuyeckou UHOYKYuu,

yMemb NPUMEHAMb NPUHYUN
Hupuxne npu pewenuu 3a0au

Texcmoevie
3a0auu

Pemrate HECOKHEIE
TEKCTOBBIE 33714l Pa3HBIX
THIIOB;

aHaJIM3UPOBaTh YCIOBUE
3a7a4, pu
HEOOXOMMOCTH CTPOUTH
JUTISL €€ pelieHus
MAaTeMaTUYECKYIO MOJIEIIb;
MOHUMATh U UCHOJIb30BaTh
JUISL pELIEHUS 3a/1aun

Pewams 3a0auu pasuvix munos, 8
moM uucie 3a0auu NO8bIUEeHHOU
mMpyoHoCmu,

8bLOUPANb ONMUMATLHBII MEMOO
pewenus 3a0ayu, paccmampueds
Pasnuynbie Memoobl,

cmpoums MOOenb peuteHus
3a0ayu, NPo8OOUMb
doxasamenvbHble PACCyHCOeHU,
peuwiams 3a0a4u, mpedyowue
nepebopa 6apuanmos, nPOGepPKu

— Pemats pa3ubie 3anaun
MOBBIICHHON TPYTHOCTH;

—  aHaJIU3UpOBATH YCIIOBUE
3a/1a4yu, BEIOUPAThH
ONTHUMAIbLHBIM METOJ
pelleHus 3a1a4H,
paccMaTpuBasi pa3IuyHbIC
METOJIBI;

—  CTPOUTH MOJIEJIb pelICHUA
3a/1a4u, MPOBOAUTD
JI0Ka3aTebHbIE PACCYKICHUS

Hocmuoicenue pezynvmamos
paszoena |l




nHpOpMaIHIo,
MIPEJICTABIICHHYIO B BHJIE
TEKCTOBOW U CUMBOJIBHOM
3aIHCH, CXeM, TaOIuII,
JIUarpamm, rpagukos,
PUCYHKOB;

JIEUCTBOBATH IO aJITOPUTMY,
coJepKalieMycsi B yCIIOBHU
3aa4u;

UCTIOJIB30BATh JIOTUYECKHUE
paccykIeHHs P pelIeHuH
3aa4m;

paboTarh ¢ U30BITOYHBIMU
YCIIOBHUSIMH, BEIOHpast U3
Bcell nH(opmanuu, NaHHbIE,
HEOOXOIMMEBIE JIJTS PEIICHUS
3aJ1a4u;

OCYIIECTBIISITh HECJIOKHBIH
nepedop BO3MOMKHBIX
pelIeHuil, BEIOUpast U3 HAX
ONTUMAJIBHOE TI0
KpUTEPUSIM,
c(hopMyJIMPOBAHHBIM B
YCIIOBHH;

aHAJIN3UPOBAThH U
WHTEPIPETUPOBATH
MOJTy4YEHHBIE PEIICHNUS B
KOHTEKCTE yCIIOBHS 3a/1a4H,
BBIOMpATh PEIICHUS, HE
MPOTUBOpEYAIIHE
KOHTEKCTY;

pelarh 3a/1a41 Ha pacyer
CTOMMOCTH TIOKYTIOK, YCIYT,
MOE3/I0K U T.I1.;

perarh HeCI0KHbIE 3a1a4H,
CBSI3aHHBIE C JIOJICBBIM
Y4acTHEM BO BJIaJICHUH

¢bupmoii, mpeanupusTHEM,

yenosutl, 8b100pa ONMUMATLHOZ0
pesyniomama,

AHATUZUPOBAMb U
UHMEPNPEemuUposams
pe3yibmamul 8 KOHMeKCme
VCA08USL 3A0a4U, GbLOUPAMb
pewenus, He npomusopeyayue
KOHMEKCY,

nepesooums npu peweHuu 3a0a4u
ungopmayuio uz 00HoU Gopmul 6
Opyeyio, UCRONL3YSL NPU
HeobxoouMocmuy cxemoi,
mabauywsl, epaguxu, ouaspammol,

B nosceonesnoii srcuznu u npu

U3yYeHuUu Opy2ux npeomemos.

pewamyv npaxmuyeckue 3a0ayu u
3a0auu uz opyeux npeomemos

MPY pelICHUH 33/1a4H;

— pemarb 33jauu, TpeOyroIme
repebopa BapuaHTOB,
MPOBEPKH YCIOBHH, BBIOOPA
ONTUMAJIBHOTO Pe3yJbTaTa;

—  aHaNIW3UPOBATh U
MHTEPIPETUPOBATH
MOJy4YeHHbIE PEIICHNUS B
KOHTEKCTE yCJIOBUS 3a/1a4H,
BBIOMpATh PELICHUS, HE
MPOTHBOPEYAIINE KOHTEKCTY;

—  MEepeBOJAUTH MPH PEIICHUH
3a/1a4u UHPOPMAIIHIO U3
omHOU (HhOPMBI 3aITUCH B
IPYTYyI0, UCTIONB3YS PU
HEOOXOIMMOCTH CXEMBI,
TabauLel, Tpaduky,
JUarpamMmmebl.

B nosceonesnoii srcuznu u npu
usyueHuu Opyeux npeomemoas:

—  pemarh NpakTUYECKUE 33aa4u
1 33J1a9¥ U3 IPYTUX
MIPEIMETOB




HEJIBHYKUMOCTBIO;

—  pemaTh 3a/1a4H Ha TPOCTHIE
MIPOTICHTHI (CUCTEMBI
CKHJIIOK, KOMHCCHH) U Ha
BBIUHCIICHUE CJIOKHBIX
MIPOIICHTOB B PA3JIMYHBIX
CXeMax BKJIaJIOB, KPEIUTOB
1 UIOTEK;

—  pelaTh MPaKTHYECKUE
3aJ1a4u, TpeOyIoIIme
WCTIOJIb30BAHHUS
OTPUIATEIBHBIX YUCEN: Ha
oTIpesieTICHHEe TEMIIePaTypFhl,
Ha OTpEeJIeNICHUE TTOJIOKEHUS
Ha BPEMEHHOM 0oCH (10
HAaITIeH 3pBI U TTOCTIE), Ha
JIBUKCHUE JICHEKHBIX
cpencts (mpuxoj/pacxon),
Ha ompeJeNieHe
TTyOUHBI/BBICOTHI H T.I1.;

—  HCIOJIB30BaTh MOHATHE
Macintada 11 HaX 0KJICHHS
pacCTOsSIHUM U JITIMH Ha
KapTax, IIaHaX MECTHOCTH,
TUTaHAX [TOMEIICHHIA,
BEIKpPOWKax, pu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoii srcuznu u npu
usyueHuu Opyaux
npeomemos:

—  pelarb HECIOKHbIE
MpaKTUYECKHE 3a7auH,
BO3HUKAIOLIUE B CUTYaLIHUSIX
MOBCETHEBHOM JKU3HU




T'eomempus

OmnepupoBath Ha 6a30BOM
YpOBHE MOHATHAMH: TOYKA,
npsiMasi, TUIOCKOCTh B
MPOCTPAHCTBE,
napajlIebHOCTh U
MEPIICHAUKYISIPHOCTh
MPSIMBIX U TUIOCKOCTEH;
pacrio3HaBaTh OCHOBHBIE
BUJ[bl MHOTOIPAaHHUKOB
(mpu3ma, nupaMusa,
MPSIMOYTOJILHBIN
napasuiesenume, Kyo);
n300paxars U3y4aeMble
(UTYPBI OT PYKH U C
MIPUMEHEHUEM MTPOCTHIX
YEPTEIKHBIX UHCTPYMEHTOB;
Jienath (BHIHOCHBIE)
TUTOCKHE YEPTEXHU U3
PUCYHKOB IPOCTBIX
00BeMHBIX (DUTYD: BUI
CBepXy, COOKY, CHU3Y;
U3BIIEKaTh HH()OPMAIIUIO O
MPOCTPaHCTBEHHBIX
TeOMeTpHYECKUX (hUTypax,
MIPECTaBIIEHHYIO Ha
YepTekax M PUCYHKaX;
MIPUMEHSTH TEOpEeMy
[Iudaropa pu BeIYHCICHUN
3JIEMEHTOB
CcTepeoMeTpHIECKUX (DHUTYD;
HAXOIUTh 00BEMEI U
JIOIIA/IM TIOBEPXHOCTEN
MPOCTENITUX
MHOTOTPaHHUKOB C

Onepupoeams NOHAMUAMU:
MouKa, npsmast, NIOCKOCMb 8
npocmpancmae, NapaiieibHOCb
U NEPREeHOUKYISAPHOCTND NPIMBIX
U naockocmell,

npumensmo OJisl peuteHus 3a0ay
2eomempuiecKkue paxmol, eciu
VC0BUSL NPUMEHEHUSL 3A0aHbl 8
A6HOU hopme;

peutams 3a0ayu Ha HAX0HCOeHUe
2e0MEMPUUECKUX BeTUUUH NO
06pasyam unu areopummam;
denams (8bIHOCHbBLE) NAOCKUE
yepmedicu U3 PUCYHKO8 00beMHbIX
Gueyp, 6 mom uucne pucogams
8U0 ceepxy, cOOKY, Cmpoums
CeyenUss MHO20SPAHHUKOB,
U361EKAMb, UHMEPNPEMUPOBAMD
u npeobpazosvieams
uHpOpMayUIo 0 ceomempulecKux
dueypax, npedcmasnenHyro Ha
uepmensicax;

NPUMEHAMb 2e0MeMPUYECKUe
Gaxmel 0115 pewienus 3a0au, 8
MOM uucie npeonorazarnuux
HeCKOIbKO Wla208 PeuleHusl;
ONUCHIBAMD B3AUMHOE
PACNONodICEHUE NPAMBIX U
niaocKocmeti 8 NPOCMpancmee;
Gopmynuposams ceoticmea u
npusHaxKu gueyp;

00Ka3bI8aMb 2eOMempuiecKue
YMEepHCOeHUs,

81a0emv CImaHOapmHou

Bragers reomeTpryeckumMu
MOHSATHAMU TIPH PELICHUU
3aj1a4 ¥ IPOBEICHIH
MaTeMaTH4eCKUX
paccyKIeHu;
CaMOCTOSITEIBHO
(dbopMynupoBaTh onpeneneHus
reomerpudyeckux Guryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAaXx U IPU3HAKAX
TeOMETPHYECKUX QUTYp U
000CHOBBIBATh WM
ompoBeprarb ux, 0000mIaTh
WJIM KOHKPETU3UPOBATh
pe3yNIbTaThl HA HOBBIX
Kjaccax (uryp, mpoBOJIUThH B
HECJIOKHBIX CITydasx
KJaccupuKanuio Guryp mo
Pa3IHMYHBIM OCHOBAHUSM;
HCCIIE/IOBATh YEPTEKH,
BKJIIOUasi KOMOMHAIIMK QUTYD,
W3BJICKATH,
HUHTEPIPETUPOBATH U
peoOpa3oBLIBAThH
uH(OpMALHIO,
NpeCTaBICHHYIO Ha
yepTrexax;

pemraTh 3a1a4n
reOMETPHYECKOTO
COZIepIKaHMs, B TOM YHUCTIE B
CUTYyalusX, KOTAa alrOpuT™
pelIeHus He CIeayeT IBHO U3
YCJIOBUSI, BHITIOJIHSTD
HE0OXOMMBbIE /IS PEIICHUS
3a/1a4M JIOTIOJHUTEIIbHBIC
MOCTPOCHUS, UCCIIEIOBATH
BO3MOKHOCTb IPUMEHEHHS
TeopeM u popmMyT s
pelreHus 3a/1a4;

Hmemwv npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;
61a0emnb NOHAMUEM
2eomempuuecKue mecma
MmoueK 8 NPOCMpPAHCmee U
yMems NPUMEHIMb Ux 015
peutenus 3a0a4;

yMemb NPUMEHIMb OIS
peuieHus 3a0ay ceolicmaa
NAOCKUX U O8YZPAHHBIX Y208,
MpexspanHo2co yand, meopembl
KOCUHYCO8 U CUHYCO8 Ol
mpexspanHo2o yena,

61a0emvb NOHAMuUeM
nepneHouKyIapHoe ceueHue
npU3MbL U YMemsb RPUMEHSIMb
€20 npu peuteHuu 3a0ay,
umemov npedcmasienue o
080UCMBEHHOCMU NPABUTLHBIX
MHO202DAHHUKOB;

81a0emsb NOHAMUAMU
YEHMPANbHOE U NAPAIeNbHOe
npoeKmMuposanue u
npUMeHamyb ux npu
NOCMpPOeHuU ceveHul
MHO202PAHHUKOB MEMOOOM
npoexkyuli;

umems npedcmaenenue o
passepmKe MHO202PAHHUKA U
Kpamuatiwem nymu Ha
nogepxHocmu
MHO202PAHHUKA,

umMems npedcmaenenue o
KOHUYECKUX CeYeHUsX,

umems npedcmaenexue o
Kacaowuxcs cghepax u
KOoMOUHayuu men epawjeHus u
yMems NPUMEHAMb UX npu
peutenuu 3a0ay,




MpUMEHEHHEM (OPMYIT;
—  PpAacro3HaBaTh OCHOBHbBIC

BHJIBI TET BpameHus (KOHycC,

UWIMHAP, cdepa u 1map);

—  HaXOIUTh 00BEMBI U
TJIOIIA/IM TIOBEPXHOCTEN
MPOCTENITUX
MHOT'OT'PaHHUKOB U TCJI
Bpali€Hus C IPpUMEHCHUEM

bopmy.

B nosceonesnoii srcuznu u npu
usyueHuu Opyaux
npeomemos:

— COOTHOCHUTPH aOCTpaKTHEIE
reoOMCTPUUYCCKUEC TIOHATUA U
(haxThI ¢ peabHBIMH
JKU3HEHHBIMH 00BEKTaMU U
CUTYaIUsIMU;

—  HCIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
TEOMETPHYECKUX (HDUTYp IS
pEIIeHUs TUTIOBBIX 3a/1a4
MIPAKTHYECKOTO
COZIepIKaHUS;

—  COOTHOCHTH IIJIOMIaIN
MTOBEPXHOCTEH Tel
OIMHAKOBOM (POPMBI
Pa3IMYHOTO pa3Mepa;

—  COOTHOCHTH OOBEMBI
COCYJIOB OJIMHAKOBOU
(hOpPMBI Pa3IMIHOTO
pasmepa;

—  OIIeHUBaTh popMy
MPaBUIHHOTO

Knaccugurayueti
nPOCMPAHCMBEHHBIX (Pucyp
(nupamuowl, npuzmul,
napanienenuneobvt);

—  Haxooumbv 06vembl U nIoUWaou
NOGEPXHOCMEN 2eOMEMPUYECKUX
mei ¢ npuMeHeHuem opmyu;

—  BBIMUCTAMb PACCOSIHUS U Vbl 6
npocmpauncmae.

B nosceonesnoii srcuznu u npu
U3yYeHuU Opy2ux npeomemos.

—  UCHOABL306AMb CEOUCNEA
eeomempuueckux ueyp ons
pewenus 3a0ay npaKmu4ecKoo
Xapaxkmepa u 3a0ay u3 opyeux
obnacmeiti 3HaHull

yMeTh GOpMYIUpPOBATE U
JIOKa3bIBaTh F€OMETPUYECKHE
YTBEPXKICHUS;

BIIA/I€Th TOHATHSIMHU
CTEpEOMETPHH: NIPU3Ma,
napajuIesenumnesn, TupaMuaa,
TeTpa’ap;

UMETh NPEICTaBICHUS 00
aKCHOMaXx CTEPEOMETPHUH U
CIEJCTBUSX U3 HUX U YMETb
MPUMEHATH UX IPU PELIEHUN
3a1ad4;

YMETB CTPOUTH CEUCHHUS
MHOTOTPaHHUKOB C
WCTIOJIh30BAaHUEM PA3IUYHBIX
METOJIOB, B TOM YHCIIE U
MeTO/1a CJIEeJIOB;

HUMETH NPEICTaBICHUE O
CKPEIINBAIOIINXCS TPSMBIX B
MIPOCTPAHCTBE U YMETh
HaXOIWTh YTOJI U PACCTOSTHUE
MEXly HUMU;

MIPUMEHATH TEOPEMBI O
MapauIeIbHOCTH MPSIMBIX U
IUIOCKOCTEHN B IPOCTPAHCTBE
MIPH PEILeHUH 33]1a4;

YMETb IPUMEHSATh
HapajuIeIbHOE
MIPOEKTUPOBAHUE JIS
n3o0pakeHus Guryp;

YMETh IPUMEHSATh
MEPNEeHANKYISIPHOCTH
IPSIMOM U MIJIOCKOCTHU IIPU
pelIeHuN 3a1a4;

BIIA/IETh TIOHATHSAMH
OpTOrOHAJIBLHOE
IIPOEKTUPOBAHUE, HAKJIOHHBIE
U MX IPOEKIUH, YMETh
MPUMEHATh TEOPEMY O TPEX

npUMeHsImb NPU peuleHuu
3a0ay ¢opmyny paccmosHus
om MouKU 00 NIOCKOCMU,
81A0emb PA3HLIMU CHOCOOAMU
3a0anus npAMoU
VPABHEHUSAMU U YMemb
npUMeHsIMmb NPU peuleHuu
3a0ay;

NpUMeHs My NPU peueHuu
3a0a4 u O0KA3amenbcmee
meopem 6eKmMOpHbLIL MEmoo U
Memoo KOOpOUHam;

umems npeocmasneriue 0o
akcuomax obvema,
npuMeHsImy Popmyvl
00beM08 NPAMOY20bHO20
napanneienuneoa, nPusmvl u
nupamuodsl, mempasaopa npu
peuieHuu 3a0ay;

npuMeHsmy meopemsl 006
OMHOWEHUAX 00bEMOB NpU
peutenuu 3a0ay;

npuMeHsims unmezpai st
BbIUUCTEHUSL 00BEMOB U
nosepxmocmeti men
6PAWYEHUSL, BLIYUCTEHIUSL
niowaou cgepuneckozo
nosca u 06vema wapoeoco
cnosi;

umemb npedCmasieHue o
O0BUIICEHUAX 8 NPOCMPAHCIEE:!
napannerbHoOM neperoce,
CUMMEMPUU OTMHOCUMENTbHO
NIOCKOCMU, YEeHMPATbHOU
cuMMempuu, nosopome
OMHOCUMENLHO NPSMOU,
BUHMOBOU CUMMEMPUL,
YMemb NPUMEHIMb UX NPU
peutenuu 3a0ay;




MHOTOTPaHHUKA MTOCIIe
CIINJIOB, CPE30B U T.II.
(onpenensaTs KOIMYECTBO
BEpIINH, pedep U rpaHei
MOJTY4YEeHHBIX
MHOT'OI'PaHHUKOB)

MEPUEHINUKYISIpax MpH
pELIeHNH 3a11a4;

BJIaJETh NOHATHIMU
paccrosiHie MeXAy GUrypamu
B MPOCTPAHCTBE, OOIITHIA
NEePHIEHINKYJISIP IBYX
CKPELIMBAOIINXCA NPSAMBIX U
YMETb IPUMEHSTH UX TIPU
peLIeHNH 3a71a4;

BJIAACTh NOHATHUEM YI'OJI
MEXIY NPsIMOH U INIOCKOCTBIO
H YMETH IPUMEHATH €ro IIpU
peLIeHNH 3a1a4;

BJIaJE€Th NOHATHIMU
JIBYTPaHHBIA yroJ, yroi
MEXIY IIIOCKOCTAMH,
NepIEeHINKYISPHBIE
IUIOCKOCTH ¥ YMETh
NPUMEHSTh UX MPH PELICHUH
3a1ad;

BJIAACTh NOHATUAMU IIpHU3Ma,
napajienenumnes u
IIPUMEHSTh CBOMCTBA
napajjiesienunesia npu
pelIeHun 3a/1a4;

BJIaJeTh OHATHEM
HPSAMOYTOJIBHBII
napaiesenumnes u
NPUMEHATH €r0 MPU PELICHUN
3a1ay;

BJIaJETh NOHATHIMU
nupaMua, BUIbl TUpAMUL,
3JIEMEHTHI TPaBUIILHON
MAPaMUIBL U YMETh
MPUMEHATh UX NPH PELICHUH
3aay;

HUMETh MPENCTaBICHUE O
Teopeme Ditnepa,
MPaBUIBHBIX

uMem» npedCmasieHue o
NIOWAOU OPMO2OHATLHOU
npoexyuu;

umems npedcmasienue o
mpexepaHHoM U
MHO20SPAHHOM YeTe U
npuMeHsImb C80UCMEA
NIOCKUX Y2108 MHO20ZPAHHO20
yelna npu peuteHuu 3a0ay,
uMemb npPedCmasieHus o
npeobpaszosanuu n00ooOus,
20Momemuu u ymems
NPUMEHIMb UX NPU peuleHUU
3a0ay;

YyMemb peulams 3a0a4u Ha
NIOCKOCHU Memooamu
cmepeomempuu;

YMemb NPUMEHIMb POPMYIbl
00vemos npu peutenuu 3a0ay




MHOTOTpPaHHUKAX;
BJIaJeTh MOHSATHEM ILIOMIATH
MOBEPXHOCTEN
MHOTOT'PDaHHUKOB U YMETh
MPUMEHSTh €T0 NPU PEIICHUN
3ajay;

BJIaJeTh NOHATHAMH TeNa
BpamieHus (MUIHHIP, KOHYC,
mrap u cdepa), X ceueHUs U
YMETbh MPUMEHSATh UX TPU
pEIICHUH 3a]1a4;

BJIaJICTh OHATHIMHA
KacaTeJbHbIC TIPSMbIEC U
TUTOCKOCTH ¥ YMETh
NPUMEHSATh U3 TIPH PELICHUH
3aj1ay;

WUMETh MPEJICTABICHHUS O
BITUCAHHBIX U OMHUCAHHBIX
cepax ¥ yMeTb IPUMEHSATh
WX TIPU PEIICHUHN 337134,
BJIJICTh IOHATHAMU O0BEM,
00BEMbI MHOTOT'PaHHUKOB,
TeJT BpAIlIeHUsI U IPUMEHSTh
WX NPU peIIeHUH 33/1a4;
HUMETh MPEICTABICHUE O
pa3BepTKe HWINHAPA U
KOHYCa, IO
MOBEPXHOCTH MMITUHIPA U
KOHYyCa, YMETh IPUMCHSTh UX
NpY pelIeHUH 33/1a4;

UMETh MPENICTaBICHUE O
mIiomaau cheprl U yMeTh
NPUMEHSTh €T0 NPHU PEIICHUN
3aj1ay;

YMETh pelarh 3ajaqu Ha
KOMOUWHAIMU
MHOTOTPaHHUKOB U T
BpaIlCHUS;

WUMETh NPEJICTABICHUE O




MOI00MH B TIPOCTPAHCTBE U
YMETh pelaTh 3a/1a4 Ha
OTHOIIIEHHE 00BEMOB U
IUIOLIAAEH MOBEPXHOCTEMN
MoT00HBIX (HUTyp.

B nosceonesnoi srcuznu u npu
usyueHuu Opyeux npeomemos:

—  COCTaBJIATH C
KCIIOJIb30BaHUEM CBOMCTB
TEOMETPUICCKUX PUTYD
MaTeMaTUYCCKHE MOJICITH IS
perreHus 3aaa4y
MPAKTHYECKOTO XapakTepa u
3a[a9 U3 CMEXHBIX
JUCIIUILINH, UCCIICIOBATh
MOJTy4YeHHBIE MOJETH U
WHTEPIPETUPOBAThH PE3YJILTAT

- - - yi
Bexmopot u OmnepupoBaTh Ha 0a30BOM Onepuposams nOHAMUAMU BianeTs MOHATHSIMU BEKTOPEI ocmuoicerue pe3yibmamos
Koopounamsul YPOBHE MMOHATHEM dexapmosbl KOOPOUHAMbL 8 Y UX KOOPJAHHATHI; paszoena ll;
6 JICKapPTOBbI KOOPIMHATHI B npocmpancmee, 6eKmop, MOOyib | — yMEThb BBIIOJHATE OTEpaIluy —  naxooums obvem
npocmpancm MPOCTPAHCTBE; BEKMOPA, PABEHCINBO BEKMOPOE, HaJI BEKTOPAMU; napauienenuneda u
ee —  HaxXxOIIUTh KOOPIUHATHI KOOpOUHAMbL 6eKMOpa, y20il —  UCIOJIB30BaTh CKaJSPHOE mempasopa, 3a0anHbIX
BEpIIUH Kyba 1 MEHCOY 6EKMOPAMU, CKATAPHOE MMPOU3BCACHUC BEKTOPOB IIPHU KOOPOUHAMAMU CEOUX
MPSIMOYTOIIEHOTO npou3eedeHUe 6eKMopoes, pellIeHUN 3a/1a4; sepulLH;
KOJUIUHEeapHble 6eKMopbl; _
Hapajlienenunena P P IIPUMEHSATh YPABHEHHE —  3a0asamv npsamyio 6
HAX0OUMb PACCMOAHUE MENCOY II0CKOCTH, hOpMyITy npocmpancmee;
08YMsL MOUKAMU, CYMM ’
Y. , CYMMY paccTosgHuA MEXIY TOYKaMH, —  naxodums paccmosinue om
6eKnmopos u np0u3ee()enue ypaBHEHHE c(l)epbl npu mouKu ()0 NIOCKOCIL 8
8eKmMopa HA YUCO0, V20Jl MEAHCO :
P Y Y pCIICHHY 3112, cucmeme KOOpouHam;
8eKmopamil, CKAIAPHOE _
n 0u35€deﬂue ac];C/zadbleamb o P B |~ naxodums paccmosiue
65](‘}710 ” de’ 5 KOOpPAUHAT B IPOCTPAHCTBE MedHCOY CKPeUuUearuUMUcs
P Y 1IpH PEIICHUH 3a/1a1 NPAMBIMU, 3A0AHHBIMU 6
HEeKOJIUHEAPHbIM 8EKMOPAM,
cucmeme KOOPOUHAM
3a0a6amv NJIOCKOCHb
ypagHeHuem 8 0eKapmogoti
cucmeme KOopouHam,
peuwiams npocmetiviue 3a0a4u
86€0CHUEM 8EKIMOPHO20 ba3uca
Hcmopus — OnuceiBaTh OTAEIbHEIE Ilpeocmasnsame 6xn1ao — Hwmersb npesicTaBiieHUE O Jlocmuosicenue pe3ynomamos




Mamemamux BBIIAIOIINECS PE3YIIbTATHL, 8b10AIOWUXCS MANEMATNUKOS 8 BKJIaJI€ BBIIAIOIINXCS pasoena ll
u IIOJIyYEHHBIE B XO€ paszeumue MamemamuKky U UHbIX MAaTeMaTUKOB B Pa3BUTHE

pa3BUTHA MAaTEMaTHUKU KaK Hayunvlx obnacmeli; HayKH,

HayKH, NOHUMAMb POJIb MAMEMAMUKU 6 MOHUMAaTh POJIb MATEMAaTUKU B

3HATh IIPUMEPEI paszeumuu Poccuu passutun Poccun

MaTeMaTU4ECKUX OTKPBITUI

1 UX aBTOPOB B CBSI3H C

OTEYECTBEHHON U

BCEMUPHOU UCTOpHEH;

IIOHUMATh POJIb MATEMATUKU

B pasButiu Poccun
Memoowt IIpumeHnsTh U3BECTHBIE Hcnonvzosams ocHogHbie Hcnonb30BaTh OCHOBHBIE —  Hocmuoicenue pe3ynbmamos
Mamemamux METOBI IPU PELICHUU Memoobl 00KA3amenbLemaa, METO/IBI JOKA3aTeIbCTBa, pasoena ll;
u CTaHJapTHEIX npoeooUms 00KA3AMeNbCMEO U

MaTeMaTHYeCKHX 3a/1a4;
3aMe4daThb U
XapaKTepu30BaTh
MaTEeMaTHYCCKHEC
3aKOHOMEPHOCTH B
OKpYyXaroleu
NIeCTBUTEIBHOCTH;
MIPUBOIUTH MTPUMEPHI
MaTeMaTHYCCKHUX
3aKOHOMEpPHOCTEH B
MPUPOJIE, B TOM YHCIIE
XapaKTEepPU3yIOIUX KPACOTy
1 COBEPILEHCTBO
OKpYXaroIero Mupa u
MIPOU3BEACHUI UCKYyCCTBA

BBINOJIHAMb ONPOBEPIHCEHUE,
NPUMEHSMb OCHOBHBIE MEMOObL
Peenss MameMamuyecKux
3a0au;

HA OCHOBE MAMEMATNUYECKUX
3aKOHOMEPHOCMEN 8 RPUPOOe
Xapaxmepuzoeams Kpacomy u
COBEPUICHCMBO OKPYHCAIOUE20
MUpa u npou3seoeHull
uUcKyccmea,

npUMEHAMb RPoCmetiuue
npocpaAMMHbLE CPeOCmea U
INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembl npu peuieHuu
Mamemamu4eckux 3a0ay

MPOBOJIUTH JI0Ka3aTeIbCTBO U
BBINOJIHATH ONIPOBEPKEHHE;
MPUMEHSTH OCHOBHBIE METO/IBI
peleHnss MaTeMaTHIeCKIX
3a1a4;

Ha OCHOBE MaTeMaTHYECKHX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKkTepu30BaTh KPacoTy U
COBEPIIEHCTBO OKPY’KAIOIIEro
MUPA U IPOU3BEACHUN
UCKYCCTBA;

IIPUMEHATh POCTEUIINE
MPOrpaMMHBIE CPECTBA U
ANIEKTPOHHO-
KOMMYHHUKaIIHOHHBIE CCTEMBI
TIPU peIIeHUuI
MaTeMaTHYECKHX 3aJad;
MOJIb30BATHCS MPHUKIIAIHBIMU
MporpaMMamHu U MporpaMMaMu
CHUMBOJIBHBIX BBIYHCIICHUN JJIS
HCCIIEIOBAHUSA
MaTeMaTHYECKUX 00BEKTOB

npuUMeHsImy
MamemamuyecKue 3HAHUsL K
UCCe008AHUIO OKPYAHCATOUE20
Mupa (modenuposanue
Qusuueckux npoyeccos,
3a0a4u IKOHOMUKIL)

Coaep:xanune yueOHoro npeamera «MareMaTuka» yrjay0JaéHHOro0 ypOBHS

Aﬂreﬁpa H HAYaJ1a MAaTEMaTH4Y€CKOI'0 aHAaJIn3a.




1. YncsoBble 1 OyKBEHHbIE BHIPAKEHUSI

HenumocTs uenbix uncen. Jenenue ¢ octarkom. CpaBHeHud. Penenue 3a1ad ¢ 1EI0YNCIEHHBIMU HEU3BECTHBIMH.

KommekcHbie uymucna. I'eomerpuyeckas HHTEpHpETALMS KOMIUIEKCHBIX 4yucel. J(efcTBUTEIbHAs U MHUMAas 4acTh, MOAYJIb U
apryMEHT KOMIUIEKCHOTO uucia. AnreOpanyeckass U TpUTOHOMeTpuUueckass (oOpMbl 3alMUCH KOMIUIEKCHBIX 4yucen. Apudmernyeckue
JEUCTBUSL HaJl KOMIUIEKCHBIMM 4YHCJIaMU B pa3HbIX ¢opmax 3anucu. KoMiuiekcHo conpsieHHble ynuciaa. Bo3BeneHue B HaTypaIbHYIO
crenenb (popmyna Myaspa). OcHOBHAsI TeopeMa alreOphl.

MHoOrouneHsl OT OAHOM MEPEMEHHOW. JIenmMMOCTh MHOTOYJICHOB. JleeHrne MHOrOWIEHOB C OCTAaTKOM. PanmoHanbHbIE KOpHU
MHOTOWICHOB C TenbiMu K03 dunmentamu. Pemenue mensix anredpanmdecknx ypaBHeHuil. Cxema ['opuepa. Teopema besy. Uucno
KOpPHEN MHOrowieHa. MHOrowieHbl OT ABYX Il€peMEHHbIX. DOpMyJibl COKPAIIEHHOIO YMHOXEHUS Uil CTApUIMX CcTeneHeh. buHom
Hprorona. MHOrouieHsl OT HECKOJIBKUX IIEPEMEHHBIX, CAMMETPUYECKHUE MHOT OUJIEHBI.

Kopenp crenmenn N > 1 u ero cBoictBa. CTeNeHb C palMOHAIBHBIM IOKa3aTelieM U ee cBoicTBa. [loHsATHE O cTeneHu c
JNENCTBUTEIBHBIM NOKa3aTeneM. CBOMCTBA CTENEHU C ACHCTBUTEIBHBIM MIOKA3aTEIEM.

Jlorapudm uwmcina. OcHoBHOe Jorapudmuueckoe ToxaecTBo. Jlorapudm mpousBeneHUs, YaCTHOTO, CTEICHH; MEPEexXoa K
HOBOMY OCHOBaHUIO. JIeCSITUYHBIN U HATypaJbHbBIN JOrapu(Mbl, YUCIIO e.

[IpeoOpa3oBaHusi BBIPAKECHHM, BKIIOYAIONIUX apU(PMETUUECKHUE ONepalldy, a TakKe Omepaluyd BO3BEAEHUS B CTENEHb U
norapu@mMupoBaHusl.

2. Tpuronomerpus

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC MPOU3BOIBHOIO yria. Panuannas mepa yria. CHHYC, KOCHMHYC, TaHI€HC W KOTaHI'€HC
yucia. OCHOBHbIE TPUTOHOMETpUUECKUE TOoxaecTBa. DopMmynbl npuBeneHus. CUHYC, KOCUHYC U TAHTE€HC CYMMBI M Pa3HOCTU JBYX
yrioB. CHHYC M KOCHMHYC IBOWHOTO yria. ®opmyibsl moloBUHHOTO yria. [IpeoOpa3oBanusi CyMMbl TPUTOHOMETPUYECKUX (PYHKITUN B

MPOU3BEJCHUE U TPOU3BEACHUS B CyMMYy. BbIpakeHHe TPUTOHOMETPUUYECKMX (DYHKIIMN yYepe3 TaHIeHC IMOJIOBUHHOT'O apryMeHTa.



[IpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BhIpaxkeHuH. [IpocTeiiire TpuroHoMeTpruueckue ypaBHEHHsI 1 HEPABEHCTBA.

ApPKCHHYC, apKKOCUHYC, aDKTAaHT€HC, aPKKOTAHT€HC.

3. ®yHKIIUH

Oyukiuu. O6nacTh onpeneineHus U MHOXKeCTBO 3HaueHuM. ['paduk dynkuuu. Iloctpoenue rpadukoB GyHKUUN, 3aAaHHBIX
paznuuyHbIMH crniocoOamu. CpoiicTBa ()yHKLIMI: MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, HEPUOJUYHOCTh, OIPAHUYEHHOCTD.
[IpomexxyTku BoO3pacTaHusi W yObIBaHMs, HAauOOJbIIEE W HAUMEHbILIEE 3HAYEHHsS, TOYKM OSKCTpeMyMa (JIOKaJbHOTO MaKcuMyma
u MuHuMyMa). Bemmykmocts QyHkimu. ['padudeckas wunTepnperamus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX
IpoLeccax U SIBJICHUSX.

Cnoxnas ¢ynkus (xkomnozuius Gysknmii). B3aumuo o6parsabie GpyHknun. OO0jacTh ompeneieHuss U 00JacTh 3HAYCHUH
oopatHoii (yukuuu. ['paduk odbpatnoit dynkuuu. Haxoxnenue ¢hyHkunmu, 00OpaTHOM TaHHOM.

CremnenHass QyHKIMSI C HATypaJbHBIM TOKa3zaresieM, €€ cBoWcTBa U rpaduk. BepTukanbHbie W TOPU3OHTAIBHBIE ACHMIITOTHI
rpadukoB. ['paduku ApoOHO-THMHEHHBIX (YHKIUH.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA M T'paUKH, TEPHOINIHOCTb, OCHOBHOW Teprojl. OOpaTHBIE TPUTOHOMETPHYECKUE
(GyHKUMH, UX CBOMCTBA U rpaduKH.

[TokazarenbHasi GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

Jlorapupmuueckas QpyHkIus, €€ cBOMCTBa U rpaduK.

[IpeoOpa3zoBanre rpauKoB: NapaylIeNbHbIA EPEHOC, CAMMETPUS OTHOCUTENBHO OCEll KOOPJMHAT U CUMMETPHSI OTHOCHUTEIBHO
HayaJla KOOpJIMHAT, CHMMETPHUSI OTHOCUTEIBHO MPSAMON y = X, PACTSKEHHE U CKATUE BJOJb OCEH KOOpAUHAT.

4. Hayana MmaTeMaTH4eCKOr0 aHAIU3a
[Tonstue o mpexaene nociaenoBaTeabHOCTH. CyllleCTBOBaHUE Ipejieiia MOHOTOHHOM OrpaHUYEHHOM IociienoBaTelbHOCTH. JmuHa

OKPYXHOCTH U IUIONIaJIb Kpyra Kak TMpeleNbl MocienoBaTeabHocTeil. beckoHeuHo yObIBaroIas reoMmeTpuueckas Iporpeccus u ee



cymma. Teopemsl 0 npenenax nociueaoBaresibHoCTen. [lepexon k npenenam B HEpaBEHCTBAX.

[Tonsitue o HenpepbIBHOCTH (YHKIIMU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKITHSIX.

[Tonsitue o peaene ¢dyHkuu B Touke. [loBenenne GyHKIMM Ha OECKOHEYHOCTH. ACHUMTOTHI.

[Tonsitue o mpou3BoAHON (GYHKIMHU, (PU3NUECKUN U T€OMETPUUECKUN CMBICI TMPOU3BOJHOM. YpaBHEHHE  KacaTelbHOM K
rpaduky  QyHkuuu [Ipou3BogHbIE CYMMBI, Pa3HOCTH, MPOU3BEACHUS M 4YacTHOro. [Ipou3BO/IHBIE OCHOBHBIX DJIEMEHTAPHBIX
¢bynakuii. [IpowsBonHbie cnoxkHOM U oOpaTHOM (yHkumii. Btopas mpousBoanas. IlpumeHeHHEe NPOU3BOMHON K HCCIIETOBAHHIO
dbyHkIui 1 nocTpoenuto rpadukos. Mcnonb3oBaHue MPOU3BOAHBIX NPU PEIICHUN YPABHEHUN U HEPABEHCTB, MPU PEIICHUU TEKCTOBBIX,
(U3HYEeCKUX U TEOMETPUUYECKUX 3a]1a4, HAXOXKICHUH HAanOOJIBIIIUX M HAMMEHBIITNX 3HAYCHHM.

[Tnomans kpuBonuHelHO#M Tpanenuu. [lonstue 00 ompeneneHHoM uHTEerpaie. [leppoodbpasnas. [lepBooOpas3Hbie d1eMEHTAPHBIX
¢bynkuuii. [IpaBuna Berancinenus nepBoodpasubix. @opmyna Herorona-Jleiibnuia

[Ipumepsl MCHONIB30BAHUSA IPOM3BOAHOM UL HAXOXKICHUS HAWIYUILIEro PELIEHUs B NPUKIAJHBIX 3anadax. HaxoxaeHue
CKOpOCTH JJIA Tpoliecca, 3aianHoro Gopmynoit unu rpaduxom. Ilpumepsl npuMeHeHuss WHTerpaia B ¢u3uke u reomerpud. Bropas
NpOU3BOJIHAS U €€ PU3NUECKUNA CMBICI.

5. YpaBHeHHS M HEPAaBEHCTBA

Pemienue panyoHaabHbIX, TOKAa3aTEIbHBIX, JOrapu(MUYECKUX ypaBHEHUM U HEPABEHCTB. PelieHne uppanuoHaibHbIX YpaBHEHUH
1 HepaBeHCTB. OCHOBHBIE MPHUEMBI pEIICHUS CHUCTEM YPaBHEHMWI: TOJICTAHOBKA, alreOpanyecKkoe CJIOKEHHUE, BBEJCHHE HOBBIX
MEPpEMEHHBIX. PaBHOCWIBHOCTh YypABHEHUM, HEPABEHCTB, CHCTEM. PemieHne CHUCTEM ypaBHEHHH C  JIByMSI HEM3BECTHBIMHU
MPOCTEUIINX TUIOB. PemieHne CUCcTeM HEPABEHCTB C OJHOW MEPEMEHHOM.

JlokazaTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(PMETUUECKOM U CPEIHEM T€OMETPUUYECKOM JIBYX YHUCEIL.

Hcrnonb3oBanue CBOMCTB U TpaduikoB GYHKIMIA MPU PEIICHUHM YpaBHEHUW W HEepaBEHCTB. Meroa uHTepBaioB. M3o00paxenue Ha

KOOPAMHATHOM IUIOCKOCTM MHOXECTBA PELICHWN YpPaBHEHUNM W HEPABEHCTB C JBYMsI NEPEMEHHBIMH M CHUCTEM. YPABHEHUS U



HEPaBEHCTBA C TapaMETPaMHU.

[IpumeHeHne MaTeMaTU4yeCKMX METOJIOB [UIsl PEIISHHs COAEpPXKATEeNbHBIX 3a/au M3 Pa3JIMYHBIX 00JIacTel HayKu U MPAKTHKH.
NHTtepriperanys pe3ynbTraTa, yu4eT peajlbHbIX OrpaHUYEHUN

6. DJyieMeHThbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BEPOSITHOCTEM

TabmuyHoe u rpaduyeckoe MNpPeACTaBICHUE [aHHBIX. YHWCIOBBIE XapaKTEPUCTUKH PSAJIOB JaHHBIX.

[ToouyepenHsiii U ONHOBPEMEHHBIN BHIOOP HECKONBKUX 3JIEMEHTOB M3 KOHEUYHOrO MHOXecCTBa. DopMyIibl ymciia mepecTaHOBOK,
couyeTaHuM, pazMenieHui. Pemenne komMOMHATOpHBIX 3a1a4. Popmyna OuHoMa HeroToHa. CBOICTBA OMHOMUHAIBHBIX KO3 (UIIMEHTOB.
Tpeyronbauk [lackais.

OneMeHTapHble U CIOXHbIE CcOObITHS. PaccMoTpeHHe ciydaeB U BEpPOSTHOCTb CyMMbl HECOBMECTHBIX COOBITHH,
BEPOSATHOCTD ITPOTUBOMNOIOKHOT0 cOObITUS. [IOHATHE O HE3aBUCUMOCTH COOBITHI. BeposTHOCT U cTaTHCTHYECKAs YaCcTOTa
HACTYIUICHUSI COOBITHS.

I'eomerpusn
1. I'eomeTpusi HA IVIOCKOCTH

CBOMCTBO OMCCEKTpPHUCHI yria TpeyrojbHUKa. PerieHue TpeyroibHUKOB. BbruncieHne OMCCEKTpUC, MEIUaH, BBICOT, paauyCcOB
BIMCAaHHON W ONMUCAHHOW OKpy:kHOCTed. dopMyibl 1uiomanu TpeyroibHuka: ¢hopmyna ['epoHa, BeIpakeHHE IUIOMIAINA TPEYTrOIbHUKA
yepes painyc BIIMCAHHOW U OMMCAHHOM OKPYKHOCTEM.

BeruncieHne yriioB ¢ BEpIIMHOW BHYTPH M BHE Kpyra, yriia MeXAy XOpJOW U KacaTeIbHOM.

Teopema 0 mpowusBeneHWH OTPE3KOB XOophA. TeopeMa O KacaTrellbHOM M CeKylel. TeopemMa O CyMMe€ KBaJIpaToB CTOPOH H
JTAaroHaJel mapaiesiorpaMmma.

BrivicanHble M ONMCAHHBIE MHOTOYTOJIbHUKH. CBOMCTBA M MPU3HAKU BIIMCAHHBIX M ONMCAHHBIX YETHIPEXYTOJIbHUKOB.

FGOMeTpH‘{eCKI/Ie MECCTa TOYCK.



Teopema Menenas. Teopema Uessl.

2. TlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSI CTEPEOMETPUM (TOYKa, MpsiMasi, IJIOCKOCTb, MPOCTpaHCTBO). [loHsATHE 00 akcMOMaTH4YEeCKOM crocode
ITOCTPOCHUS TEOMETPHH.

[Iepecekaromuecs, MapajuIeNbHbIE U CKPEIIMBAIOIINAECS MPAMBIE. YTOJI MEXAY MPSAMBIMH B IIPOCTPAHCTBE. [lepneHauKyIsspHOCTh
npsaMbIX. [lapannenpbHOCTh M NEPIEHINKYISPHOCTh MPSAMOM U IUNIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema O TpexX MEPHEHINKYISpax.
IleprieHIUKYIISIp U HAKIOHHASA K INIOCKOCTH. YTOJI MEXAY MPSMOU U INTOCKOCTBIO.

[TapaiutenbHOCTH IIOCKOCTEN, MEPIEHANKYIISIPHOCTD INIOCKOCTEN, MPU3HAKKU U CBOWCTBA. J|ByrpaHHbBIN yroJl, JUHEUHBIN yroi
JIBYIPAHHOrO yria. PaccTosHue OT TOUKH 10 IIIOCKOCTU. PaccTosiHue OT psAMOM 10 TNIOCKOCTH. PaccTosiHue Mexay napauieibHbIMA
IJIOCKOCTSIMU. PaccTosiHre MeXy CKPEIIMBAOIIUMUCS MPSIMBIMH.

3. MHOrorpaHHUKHU

Bepmunsl, pebpa, rpann MHororpanHuka. Pazseptka. MHororpanssie yribl. Beimykisie MHOrorpanHuku. Teopema Diinepa.

[Ipusma, e€ ocHoBaHus, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEpXHOCTh. [Ipsimas n HaknoHHas npusma. [IpaBunbHas npusma.
[Tapannenenunesn. Ky6. IlpoctpancrBennas teopema [ludaropa.

[Mupamupna, e€ ocHoBaHue, OOKOBBIE pedpa, BbICOTA, OOKOBAsi MOBEPXHOCTh. TpeyroybHas nupamuia. [IpaBuiibHas nupamuja.
VYcedennas nupamuiaa.

Cummerpuu B KyOe, B NapaJljIelIeUIeie, B IPU3ME U TUpaMue.

[ToHsiTHE O CHMMETPUU B MIPOCTPAHCTBE (LEHTPAJIbHASL, OCEBAs, 3€PKAJIbHAS).

Ceuenust MmHOTOrpaHHUKOB. [locTpoenue ceuenuii. [IpencraBieHne o NMPaBWIBHBIX MHOTOTPAHHHKAX (TETpa’ap, KyO, OKTasap,
JTOACKAIP U UKOCADIP).

4. Tesia 1 NOBEPXHOCTH BPallleHUS



[umuaap u koHyc. YcedeHHbld koHyc. OCHOBaHHE, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pasyromias, pa3Beprka. OceBble ceueHus U
CEUECHUS MapajieibHbIE OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. Diurc, runepoosna, napadosna kak ceueHus: konyca. KacarenpHas miockocTs K chepe. KomOunanmu
chepbl C MHOTOIrpaHHUKaMHU.

5. O0bemMBbI TEJT M IUIOLIAAHM UX MOBEPXHOCTEH

[Tonsitue 06 oObeme Tena. OTHOLIEHHE 00BEMOB MMOJJOOHBIX TEI.

O0beM npsiIMOYToJibHOTO mapasienenumnena. O0bemM npsAMol npu3Msl U MWIHHAPA. OO0BEeMbl HAKJIOHHOW MPU3MbI, MTUPAMUJIBI U
koHyca. Dopmysbl MIOMAaM TMOBEPXHOCTEH HuIMHApa u KoHyca. OO0beMm mapa u miomanb chepsl. OObeM MIapOBOrO CErMeHTa,
IaPOBOTO CJIOA U IIAPOBOI'0 CEKTOpA.

6. KoopamHaThl H BEKTOPHI B IPOCTPAHCTBE

JlekapToBBl KOOpJIMHATHI B MpocTpaHcTBe. DopMyrna pacCTOSHUS MEXKIY ABYMsI TOYKaMU. YpaBHEHHUs chepbl U IUIOCKOCTH.
®opmysa pacCTOSIHUS OT TOUYKHU 0 TUIOCKOCTH.

Bekropsl. Moayns BekTopa. CliokeHrne BEKTOPOB M YMHOXKEHHE BEKTOpa Ha YUCIO. YTOJI MEXIy BekropamMu. KoopauHaThl
BekTopa. CkansipHoe mpou3BeeHue BeKTOopoB. KosmnHeapHbie BEKTOphI. Pa3nokeHue BekTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Kommianapusie BeKTOphI. PaziokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BEKTOpPaM.

I[HoBTOpEHMe.






