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IInanupyemMble pe3yJbTaThl H3yUeHHUs npeaMeTa « MaTeMaTHKa»

[IporpaMMa no mMareMaTvke Ha YpOBHE CPEAHET0 OOILIEro oOpa3oBaHUsl COCTaBJIECHA B
cootBercTBUU ¢ PI'OC COO, B TOM uncie ¢ TpeOOBaHUSIMH K PE3YJIbTaTaM CPEIHEro 00IIero
00pa30BaHusl, U COXPAHSIOT MPEEMCTBEHHOCTh C OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMoOin
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma pazpaboTaHa C Y4eTOM AaKTYaJIbHBIX 3aJad BOCIHMTAHUs, OOy4eHUS U
pa3sBUTHsL O0yYarOIUXCA M YYUTHIBACT YCIOBUS, HEOOXOJUMBIE IJIi Pa3BUTHUS JTMYHOCTHBIX
KAa4yeCTB BBIITYCKHUKOB.

IIporpamma mo MaTemMaTUKe IIOCTPOEHAa TakUM o00pa3oM, uTOOBl 00ecreYuTh
JOCTHKEHUE IUIAHUPYEMBIX 00pa3oBaTelbHbIX pe3ynbTraroB. KypcuBoMm B mporpamme
0003HaueHb! TUAAKTUYECKUE €IMHUIIBI, COOTBETCTBYIOLIUE OJIOKY pe3ysbTaToB «BBIMYCKHUK
MOJIyYUT BO3MOKHOCTb HAyUUTBHCS».

B cootBerctBuu ¢ npunsaToit KoHuenmuel pa3BuUTHs MaTreMaTHYeCKOro oOpa3oBaHus
B Poccwuiickoit deneparuu, MareMaTndeckoe 00pa3oBaHUE PEIIacT, B YaCTHOCTH, CISAYIONTNE
KJIOYEBbIE 33/1auu:

—  «IIpPEeAoCTaBIATh KaXJ0oMy oOOydaroleMycsi BO3MOXHOCTb JOCTHKEHMSI YpPOBHS
MaTeMaTHYeCKUX 3HaHUH, HeOOXOAUMOro Ul AajbHEHIIeH yCIeHOM KU3HU B 00IIECTBEY;

— «obecrnieunBaTh HEOOXOJMMOE CTPaHE YHUCIO BBIIYCKHUKOB, MaTeMaTU4yecKas
HOJArOTOBKA KOTOPBIX JIOCTaTOYHA /s HPOJOJDKEHHs 00pa3oBaHUs B  pa3iIM4YHbIX
HAIpPaBJICHUSAX U JUI MPAKTUYECKON AESITeNbHOCTH, BKIIOYAs MPENOJaBaHUE MATEMaTUKH,
MaTeMaTHYeCKue UCCIIeJ0BaHus, paboTy B chepe MHYOPMALTMOHHBIX TEXHOJIOTHH U Ap.»;

—  «B OCHOBHOM OOIlIleM M cpeaHeM 00IieM 00pa30BaHUU HEOOXOIUMO MPEIyCMOTPETh
HOJArOTOBKY OOYYaIOUIMXCSl B COOTBETCTBHM C UX 3alIPOCAMHU K YPOBHIO IOJTOTOBKH B chepe
MaTeMaTHUYeCKOro o0pa3oBaHUsI».

CoOOTBETCTBEHHO, BBIACIAIOTCS TPU HANpaBiICHHUsS TpPeOOBaHMM K pe3yiabTaTam
MaTeMaTHU4eCcKoro o0pa3oBaHMUs:

1) mpakTHKO-OPHEHTHPOBAHHOE MaTeMaTH4eckoe oOpa3oBaHue (MaTeMaTtuka s
KHU3HN);

2) MaTeMmaruKa JJisl HCTIONb30BaHus B mpodeccun;

3) TBOpuecKOe HampaBlicHHE, Ha KOTOpOE HAlleIeHbl Te OOyJaroluecs, KOTOpbIC
IUTAHUPYIOT 3aHMMAThCsl TBOPYECKOH M HccienoBaTelbCckod paboToi B obiactu
MaTeMaTHKH, PU3NKHU, SKOHOMUKH U JPYTUX 00IACTAX.

OTH HampaBleHMs peaJu3yloTcs B JIByX OJokax TpeOOBaHMM K pe3yibTaTtam
MaTeMaTU4eCcKOro oOpa3oBaHMs.

Ha yriy0sennom ypoBHe:

— Bemyckauk Hayuutes B 10-11-m kjaccax: ans  yCHEIIHOTO — TPOJOIKEHUS
o0pa3oBaHUsl MO CHEUUAIBHOCTSM, CBA3aHHBIM C  TPUKJIAJHBIM  HCIIOJIb30BaHUEM
MaTeMaTHUKH.

— DBBINyCKHMK MOJYYMT BO3MOKHOCTH HayunThess B 10-11-m kmaccax: jams
oOecrieyeHrss BO3MOXKHOCTH YCIIEIIHOTO IMPOJOJDKEHHs] 00pa30BaHUSl MO CIELHUAIbHOCTSM,
CBSI3aHHBIM C OCYIIECTBJICHMEM HAayYyHOW M HCCIEI0BATENbCKON JEATETBHOCTH B 00JAcTH
MaTeMaTHKU U CMEKHBIX HayK.

B cootBerctBun ¢ deaepanbHbiM 3akoHOM «O06 obpazoBanuu B PO» (c1. 12 1. 7) atn
TpeOOBaHUSI peanus3yloTcs B  00pa3oBaTeIbHOM MPOLECCE C  Y4EeTOM OCHOBHOM
o0Opa3oBaTeNbHONW MporpaMMbl Kak Ha OCHOBE Yy4eOHO-METOJMUYECKUX KOMILJIEKTOB
COOTBETCTBYIOIIIETO YpOBHA, BXomdumx B @DenepanbHblil IepedeHb MwuHUCTEpCTBA
oOpa3oBanus U Hayku Poccuiickoit @eneparium, Tak ¥ ¢ BO3MOXHBIM HCIIOJIb30BaHUEM MHBIX
UCTOYHUKOB YyueOHOM uH(popmanuu (yueOHO-MeTOIUYEeCKUe MocoOusi, 00pa3oBaTE/IbHbBIE
NOpTaJIbl ¥ CalThl U Ap.)



[Ipu u3yyeHun MaTeMaTUKHU Ha YIIIyOJEHHOM YpOBHE HPEIbSABISIOTCS TpeOOBAaHUS,
COOTBETCTBYIOIIIME HANPABICHUIO «MaTeMaTWKa Uil NPOPEecCCHOHATBHON NeATETbHOCTH;
BMECTE C T€M BBITYCKHUK IOJYy4aeT BO3MOXKHOCTh M3YUUTh MAaTeMAaTHUKYy Ha ropas3io Oolee
BBICOKOM YPOBHE, YTO cO374acT (yHAaMEHT i JalbHEHIIEro Cephe3HOro H3y4YEeHUs
MaTE€MaTHKH B BY3€.

IIporpamma COIEpKHUT CpPAaBHUTEIBHO HOBBIM JUII POCCUHCKOM WIKOJIBI pPAa3fell
«BepostHOCTh M cratucTuKa». K 3TOMy pas3ziennly OTHOCATCS TAaKXKe CBEACHHUS W3 JIOTHUKH,
KOMOWHATOPUKH U TEOpUH rpados.

B nporpamme Oosbliioe BHUMaHUE YAENSETCS MPAKTUKO-OPUEHTUPOBAHHBIM 3ajauaM.
OnHa W3 OCHOBHBIX IL€ed — co3/4aTh MporpaMMmy, I/I€ €CTb MECTO IPUMEHEHUIO
MaTE€MaTUYeCKUX 3HAaHUU B KU3HH.

IIpy wu3ydyeHMM  MareMaTUKH  OOJBIIOE BHUMAHUE  YJACNAETCA  PA3BUTHUIO
KOMMYHUKATHBHBIX ~ yMeHHH (popMynupoBaTh, apryMeHTHpPOBaThb ¥  KPUTHKOBATH),
(OpMHUPOBAHNIO OCHOB JIOTHUYECKOI'O MBIIUJIEHUS B YaCTH MIPOBEPKU UCTUHHOCTH U JIOKHOCTU
YTBEPKICHHUM, TIOCTPOCHUSI TPUMEPOB M KOHTPIPUMEPOB, ILIENOYEK YTBEPKIACHUH,
(GOpMYIMPOBKM OTPUIIAHUNA, a TakkKe HEOOXOAMMBIX M JOCTaTOYHBIX ycioBui. B
3aBHCHUMOCTH OT YPOBHSI MPOTpamMMbl OOJbIIE€ WM MEHbIIE BHUMAHUS YACNSAETCS YMEHHIO
paboTaTh IO aQIrOpPUTMy, METOJaM I[IOMCKa aIroOpUuTMa U OIPEAEICHUI0 TI'PAHMUIL
MPUMEHUMOCTH anroputMoB. TpebGoBanus, copmynupoBaHHbie B pasnene «l eomerpusi», B
OoJbIIEH CTENEHW OTHOCATCA K Pa3BUTUIO IMPOCTPAHCTBEHHBIX IMPEICTaBICHUM U
rpaduuecKkux METOA0B, YeM K (JOpMaIbHOMY OMHCAHUIO CTEPEOMETPHUECKHX (DaKTOB.

Ha ypoBHe cpeanero ooOmero o6OpazoBanus B coorBerctBun ¢ PI'OC COO,
BBIJICJIFOTCSL JIBE TPYIIIBI PE3ylbTaTOB «BBIMTYCKHUK HAayduTCS» U «BBIMYCKHUK MOJYy4dT
BO3MOXXHOCTh HAy4UTBhCS», 4TO paHee Jenanocb U B crpykrype OOIl nHauanbHOro u
OCHOBHOTO 00111eT0 00pa30BaHusl.

Kak um B ocHOBHOM o00mem o00pa3oBaHUM, Tpylmna pe3yabTaToB «BBITyCKHHK
HAY4YUTCS» TPENCTaBiIseT COOOW pe3yabTaThl, JOCTH)KEHHE KOTOpPBIX oOecreynBaercs
yUHTEIEM B OTHOIIEHMHM BCEX OOYYalOIMXCs, BBHIOPABIIMX JaHHBIA YpOBEHb OOYyuYEHHUS.
I'pynna pe3ynbTaToB «BBIMYCKHUK MOJYYUT BO3MOKHOCTh HAay4HUTBCS» OOecreunBaeTcs
yUHTEIEeM B OTHOIIEHHWM 4YacTH HauboJiee MOTMBHPOBAHHBIX M CIOCOOHBIX OOydYaroIuxcs,
BBIOpABIIMX JaHHBIM ypoBeHb oOydeHus. Ilpu koHTposie kadecTBa 0Opa3oBaHuUs Tpymma
3a/laHui, OPUEHTUPOBAHHBIX HA OLIEHKY JOCTHKEHUS IJIAaHUPYEMbIX PE3yJIbTaToB U3 OJoKa
«BBINYCKHUK MOIYYUT BO3MOKHOCTh HAyUMTHCS», MOXKET BKIIOUAThCS B MaTepHalibl OJ0Ka
«BBITYCKHUK HAy4YUTCS». OTO TMO3BOJMT MPEJOCTABUTH BO3MOXKHOCTH OOYyYaroIIMMCS
IIPOJEMOHCTPUPOBATh OBJAJCHUE KAYECTBEHHO WHBIM YPOBHEM JOCTHMKEHWHM W BBIABIATH
JUHAMUKY pOCTa YUCIEHHOCTH Hanbosiee MOArOTOBIEHHBIX 00yYatOIUXCsl.

Pesynbrarel  yriy0JIeHHOro  ypoBHS  OpPUEHTHpPOBaHbl  Ha  IOJIy4EHHE
KOMIIETEHTHOCTeH I TOcCHeayroued MmpodecCHOHATbHOW AeSTeNbHOCTH KaK B paMKax
JAHHOM TIPEIMETHOW 00JIacTH, TaK M B CMEXKHBIX C HEW 00JiacTax. DTa rpymma pe3yabTaToB
IIPEII0JIaracT:

— OBJIaJICHUE KIIIOUYEBBIMU TMOHATUSMHU U 3aKOHOMEPHOCTAMHU, Ha KOTOPBIX CTPOUTCS
JaHHas TMpeaMeTHas o0JacTh, pAaclO3HABAaHHE COOTBETCTBYIOIIMX MM IPHU3HAKOB U
B3aMMOCBSA3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PA3IMYHbIE MOAXObI K U3YYEHUIO SBIICHUH,
XapaKTePHBIX JUIS H3y4aeMoi IpeAMETHON 001acTH;

— YMEHHE pellaTh KaK HEKOTOpble MPAaKTHYECKHE, TaK U OCHOBHbBIE TEOPETHUYECKHE
3a/1a4M, XapaKTEPHbIE I UCIOIb30BaHUS METOIOB U MHCTPYMEHTApHsl JaHHOW MPEAMETHON
obnacru;

— HaJM4yKMe NpPEeACTaBICHUN O JaHHON MpeaIMEeTHOM 00NacTH KaK LIEJIOCTHOH TEOopHH
(COBOKYITHOCTH T€OpHUii), 00 OCHOBHBIX CBSI3X C HHBIMH CMEKHBIMU 00JIACTSMH 3HAHUH.



[IpenMeTHbie pe3ynbTathl paszaena «BbIMYCKHUK MOTYYUT BO3MOXKHOCTbH HAYUUTHCS)
HE BBIHOCSTCS HA WTOTOBYIO aTTECTAIlMI0, HO IMPU 3TOM BO3MOXKHOCTh HMX JOCTHUXKEHUS
JOJIKHA OBITH MPEIOCTaBICHA KXKIOMY 00yJaroniemMycs.

Yriy0JjeHHblil YPOBEHb

Paznen |. BIIyCKHUK HAYYNTCH 1. BbINYCKHUK MOJYYHT
BO3MOKHOCTh HAYYHUTHCH
Hesan Jlyist yerienmHoro mpo1oJDKeHust o0pasoBanus | [l obecneuenuis
OCBOEHMSI IO CIIEIUAIBHOCTSIM, CBSI3aHHBIM C B03MONCHOCMU YCREUHO20
npeaMera MPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATUKH npoooIdICceHUsl 00Pa306aHUSA
no CneyuaibHOCHAM,
CBA3AHHBIM C
ocyujecmaienuem Hay4Hou u
uccne0o8amenbCKol
OdesimenbHOCMU 8 0b1ACmU
MaAMemMamuKy U CMENHCHbIX
HayK
TpeGoBanus K pe3yjbTartam
Inemenmul CBOGOJIHO OIIEPUPOBATH. MOHATUAMY: —  [ocmuosicenue
meopuu KOHEYHOE MHOKECTBO, 3JIEMEHT pe3ynibmamos paszoena l;
MHOMHCECM B MHOKECTBA, MOAMHOXKECTBO, — onepuposamov NOHAMuUEM
u nepeceyeHune, 00beMHEHUE U Pa3HOCTh onpeoeneHus, OCHOBHbIMU
mamemamuy MHOKECTB, YHCJIOBBIE MHOXKECTBA Ha suoamu onpeoeieHull,
ecKoll KOOPJIMHATHOM MPSIMOM, OTPE30K, OCHOBHbIMU 6UOAMU
N102UKU HWHTEPBAaJ, [OJIYUHTEPBAJ, IPOMEKYTOK C meopem;
BBIKOJIOTOH TO‘IKOﬁ, FpaCI)I/I‘ICCKOC — HOHUMAmMb Cymb
MMpEACTAaBICHUEC MHOXXCCTB Ha KOCBEHHO20
KOOpI[HH&THOﬁ TIIIOCKOCTH, do}{agamejlbcmga"

3a1aBaTb MHOXKECTBA MEPCUUCIICHUEM U
XapaKTCPUCTHICCKUM CBOﬁCTBOM;

— onepupoeambsb NOHAMUAMU
CHEemMHO2c0 U HecuemHroco

OHepI/IpOBaTI) IIOHATUSIMU: yTBep)K}IeHI/IC, MHOMHCecmea,
OTpI/IIIaHI/Ie YTBCp)K)ICHI/IH, NCTHUHHBIC U —  NpuUMeHsAmbs Memoa
JI0’KHBIE YTBEPKICHUSI, IPUUNHA, mamemamudeckotl
CJIEJICTBHE, YACTHBIN ClTy4ail 0011ero UHOYKYUU OIS
YTBEPKJICHUSI, KOHTPIIPUMED; npogeoeHus

MIPOBEPSTh NPUHAIECHKHOCTD JIEMEHTA
MHOXECTBY;

HaXO/UTh NepecedeHre U 00beIuHeHHE
MHOXECTB, B TOM YHCJIE IIPEICTABICHHBIX
rpaduyecKky Ha YMCIOBOM MPSAMOM U Ha

paccyrcoenuil u
00KA3amenbcme u npu
peuieHuu 3a0a.

B nosceonesnoii srcuznu u
npu U3yYeHuu opyeux

KOOleI/IHaTHOﬁ IIJIOCKOCTH, npedmemoe.‘
IMPOBOAWTE NOKA3AaTCIIbHBIC PACCYXKIACHUA — ucnoasv3zoeams
JJI1 000CHOBAHNS UCTHHHOCTH meopemuxko-

1 351eck u manee: 3HATH ONpEJIEIEHNE TIOHATHS, 3HATH U YMETh 0OOCHOBBIBATH CBOHCTBA (IIPU3HAKH, €CJIH OHU
€CTh) MOHATHS, XapaKTEPU30BaTh CBA3U C APYTMMH NOHSATUSMH, IIPEJCTABIISS OJHO MOHITHE KaK 4acTb
I[[EJIOCTHOTO KOMITJIEKCa, UCTIONIb30BaTh ITOHATHE U €r0 CBOIICTBA IPH NPOBECHUN PACCYXKICHHMH,
JIOKa3aTENbCTB, PEIICHUH 3a/1a4.




YTBEPKICHUH.

B nogceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:

MCIOJIb30BATh YMCIOBBIE MHOKECTBA Ha
KOOPJAMHATHOM IIPSIMOM U HA
KOOPJIMHATHOM TJIOCKOCTHU IS OMHCAHUS
peabHBIX MPOIECCOB U SBJICHMIA;
MIPOBOAUTH TOKA3aTEIbHbBIE PACCYKICHUS
B CUTYallUsAX TTOBCETHEBHOM KU3HU, TIPU
pelIeHUH 331249 U3 APYTHX NPEAMETOB

MHOIHCECTNBEHHDILL A3bIK U
A3bIK JI02UKU OJI51
ONUCAHUSL PEATbHBIX
npoyeccos u AeieHull, npu
peutenuu 3a0a4 opyaux
VUeOHbIX NPeoMemos

Yucna u
evIpaXzcenus

CB0oOOHO ONIEPUPOBATH MOHATHUSIMH:
HaTypajibHOE YHCIIO, MHOKECTBO
HaTypaJIbHBIX YHCE]I, [IEJI0€ YHCIIO,
MHOKECTBO IIEJIBIX YHCell, OOBIKHOBCHHAS
Ipo0b, AeCATUYHAS IPOOb, CMEIIaHHOE
YHUCJIO0, PAIIMOHAIBHOE YK CIIO, MHOKECTBO
palMOHAIBHBIX YHCEII, HPPALIMOHAILHOE
YHUCJI0, KOPEHb CTENEHU N,
JIEHCTBUTEIBHOE YHCIIO, MHOKECTBO
JEHCTBUTENBHBIX YHCETI, TEOMETPUUECKAast
WHTEpPIpETAINS HATYPATbHBIX, LIETbIX,
palMOHAIBHBIX, ICUCTBUTCIIBHBIX YHCEIT;
MMOHUMATh U OOBSICHATH PA3HUILY MEKY
MO3UIIMOHHON U HEMO3UIIHOHHOM
CHCTEMAaMU 3aIIMCH YHCEI;

MEPEBOANTH YHCIIA U3 OJHOU CUCTEMBI
3anucu (CUCTeMbI CUUCIICHUS) B APYTYIO;
JTIOKa3bIBaTh M MCIOJIB30BATh MPU3HAKU
JETMMOCTHA CYMMBI M TIPOU3BEACHUS TIPU
BBIITOJIHEHUH BBIUMCIECHUHN U PEIICHUN
3aj1a4;

BBIMIOJIHATH OKPYTJIEHHE pAallMOHAJIbHBIX U
HPPALMOHATIBHBIX YKCEN C 3aJaHHOU
TOYHOCTEIO;

CPaBHUBATH JICUCTBUTEIIbHBIE YHCIIA
Pa3HBIMH CIIOCO0AMU;

YHOPSIIOYMBAThH YUCIIA, 3aITUCAHHBIC B
BUE OOBIKHOBEHHOH U JIECITUYHOMN
npobu, 9rcia, 3aUCaHHbIE C
HCIIOI30BaHUEM apU(PMETHIECKOTO
KBaJpaTHOTO KOPHA, KOPHEHN CTENEHU
Oorpire 2;

Haxoautb HOJ[ u HOK pa3upimu
croco0aMy M UCHOIB30BaTh UX MPU
pelIeHny 3a/1ay;

BBINOJIHATE BEIUKMCIICHHS U
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKaluX JeHCTBUTENbHbIE YHUCIIa, B
TOM YHCJI€ KOPHU HATypaTbHbIX

Jlocmuoicenue
pe3yrbmamos pazoena l;
Cc80000HO onepuposamu
YUCTOBBIMU
MHOdHCECMBAMU NPU
peutenuu 3a0ay;
NOHUMAMb NPUYUHDBL U
OCHOBHble udeu
PAaAcUUpeHUs: YUCTOBbIX
MHOJCECE,

611a0ensb OCHOBHbIMU
NOHAMUAMU MeoPUl
oenumocmu npu peuleHuu
CMAHOApPmMHBIX 3a0ay
umems 6a3o08vie
npeocmasieHus o
MHOICECmEe
KOMNIEKCHBIX YUcel;
CB80000HO BLINOJIHAMb
MOACOeCMBEHHbLE
npeobpazosanus
MPUSOHOMEMPUUECKUX,
J102apUPMUYECKUX,
CMENEHHBIX BbIPANCEHUIL,
e1ademuv opmynou
ounoma Hvtomona,
NPUMEHSIMb NPU PEUeHUU
3a0a4 meopemy o
JIUHEUIHOM
npeocmasnenuu HO/J;
NpUMEHAMb NPU peueHuu
3a0ay Kumaiickyro
meopemy 06 0cCmamkax;,
NpUMEHAMb NPU peueHuu
3a0au Manyio meopemy
Depma,

yMemb 8bINOIHAMb
3anuck yucia 6
NO3UYUOHHOU CUCTmeMe




CTEIICHEH;

—  BBINOJIHATH CTAH/IAPTHBIEC TOXK/IECTBEHHBIC
peoOpa3oOBaHUs TPUTOHOMETPUUYECKUX,
JIorapu()MUUECKHUX, CTETIEHHBIX,
HPPALMOHATIBHBIX BBIPAKEHUH.

B noeceownesnotl srcusnu u npu uzyyeruu
Opyaux npeomemos:

—  BBINOJIHATH U OOBSICHATH CPAaBHEHUE
PE3yNIbTaTOB BHIYMCICHUHN TPU PELLICHUN
MPaKTUYECKUX 3a/1a4, B TOM YUCIIE
MPUOIMKEHHBIX BBIUMCICHUM, HCIIONB3YS
pas3HbIe CIIOCOOBI CPAaBHEHU;

— 3aIUCBIBATh, CPABHUBATH, OKPYTJISATH
YHCIIOBBIC JAHHBIC peabHbIX BEJIUYUH C
HCII0JIb30BAHUEM PA3HBIX CUCTEM
HU3MEpEeHHUS;

— COCTaBJISITh U OLICHUBATh Pa3HBIMU
Croco0aMu YMCIIOBBIEC BHIPAKEHUS MPU
pelIeHNH IPAKTUYECKUX 3a1a4 U 3a1a4 U3
JIpYTUx y4eOHBIX MMPEIMETOB

cuUCneHus,;
NPUMEHAMb NPU peuleHuu
3a0ay meopemuxo-
yucnosvie yHKYuu:
YUCno U cymma
Ooenumeneil, hyHKYUo
Diinepa;

NpUMEHAMb NPU peuleHuu
3a0ay4 yenHvle OpooU;
NpUMEHAMb NPU peueHuu
3a0ay MHO20YEeHbL C
oeticmeumenbHbIMU U
yenvimu
Koaghhuyuenmamu;
enadems NOHAMUAMU
npUBOOUMbLL U
HenpusooUMblil
MHO20YNeH U NPUMEHSAMb
UX npu peulenuy 3a0ay;
NpUMEeHAMb NPU peueHuu
3a0au OcHoémyio
meopemy aneeopul;
NpUMEHAMb NPU peueHuu
3a0ay npocmetiuiue
@yHKYUU KOMNIEKCHOU
nepemeHHoU KaK

2eomempuieckue
npeobpazosanus
Ypasnenua | — CBoOOIHO ONIEPUPOBATH MOHITUSIMH: Llocmuorcenue
u ypaBHEHHE, HEPABEHCTBO, PABHOCHUJIbHBIE pe3ynomamos pasoena l;
HepagéeHcme YPaBHEHUS U HEPABEHCTBA, YpaBHEHHUE, €80000H0 onpedenamy
a ABJISIIOIIEECS CIEACTBUEM JIPYTOro mun u uloupams mMemoo

YPaBHEHUs, ypaBHEHUS], PABHOCUJIbHBIE
Ha MHOYKECTBE, PAaBHOCHUJIbHBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pemiath pa3Hble BUJIbl YpaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM UYHCJIE
HEKOTOpBIe ypaBHEHUs 3-i u 4-i
CTeNeHel, ApoOHO-pallMOHATIBHBIE U
UPpaLMOHAIILHBIE;

— OBJI3/IETh OCHOBHBIMH THUIIAMU
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX,
VPPAaLMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUM
Y HEPAaBEHCTB U CTaHJIAPTHBIMU METOAaMHU
UX pELICHUH U IPUMEHSATH UX IIPU
pelIeHnH 3a/1ay;

— TNPUMEHATH TeopeMy besy k pemenuto
YPaBHEHUMU;

— TNpUMEHsTH TeopeMmy Buera nns pemeHus

peulenus noKa3amenbHblx
u 102apugmuieckux
VpasHeHuli U HepageHcma,
UpPPaYUOHAILHBIX
VpasHeHull U HepageHcma,
MPULOHOMEMPUYECKUX
VpasHeHull U HepageHcma,
ux cucmem,

Cc80000HO peuamy
cucmemvl TUHEUHBIX
VpaeHeHul;

peuiams 0OCHO8HblEe MUNbl
VPAasHeHUll U HepaBeHcme
¢ napamempamu,
NPUMEHAMb NPU peuleHuu
3a0au HepageHcmea
Kowu — bBynsaxoeckoeo,




HEKOTOPBIX YPABHEHUM CTEIICHU BBIIIIE bepuynnu;

BTOPOIA; —  umMemb npeocmasieHue o
— TIOHHUMAThb CMBICJI TEOPEM O HEpaseHcmaax mMexicoy

PaBHOCUIIBHBIX U HEPABHOCUIIBHBIX CPpeOHUMU CIMEeNneHHbIMU

peoOpa3OBaHUAX YPABHEHUH U YMETh UX

JIOKa3bIBATh;

— BJIaJIETh METOAAMHU PEILIECHUS YPAaBHEHUH,
HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METOJ PELICHUS U
000CHOBBIBATh CBOI BBIOOD;

— HCIOJIb30BAaTh METOJI MHTEPBAJIOB IS
pellIeHrs HEPaBEHCTB, B TOM YHUCIIE
JPOOHO-PALIMOHAIBHBIX U BKIIOYAIOIINX B
ce0s uppalOHAIIbHBIE BHIPAKEHUS;

— pewiarhb anredpanyecKkue ypaBHEHUS U
HEPaBEHCTBA U UX CUCTEMBI C
rapamMeTpamMu aJire0Opandeckum u
rpadUyecKuM METOaMHU;

—  BJIAJIETh Pa3HBIMU METOAAMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pemiath ypaBHEHHUS B LENbIX YUCIAX;

— n300pakaTh MHOKECTBA Ha MJIOCKOCTH,
3aJlaBaeMbl€ YpPaBHEHUSIMU,
HEPABEHCTBAMHU U UX CUCTEMaMHU;

— CcBOOOJIHO HCIIOJIB30BATh TOXKCCTBEHHBIC
peoOpa3oBaHus MPHU pEIICHUH
YPaBHEHUH U CHCTEM YPABHEHHI

B nosceounesnoii socuznu u npu uzyyeHuu
Opy2Ux npeomemos:

— COCTaBJISATH U pellaTh YpaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI IIPH PELICHUH
3a/1a4 Ipyrux y4yeOHbIX MPEAMETOB;

—  BBINOJHATh OLIEHKY MPaBIONOA00US
PE3YJIBTATOB, NOJIY4a€MBbIX TP PELICHNN
Pa3IMYHbIX YPAaBHEHUHN, HEPABEHCTB U UX
CHCTEM IIPH PELICHUH 3a1a4 IPYIuX
y4eOHBIX IPEIMETOB;

— COCTaBJISITh U PEIIaTh yPaBHEHUS U
HEpaBEHCTBA C apaMeTpaMHu Mpu
pelIeHNH 3a1a4 APYTUX Y4eOHBIX
MIPEIMETOB;

— COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WJIN
UX CUCTEMY, ONMCHIBAIOIIUE PEATBHYIO
CUTYaIUIO WIH NMPUKJIAJHYIO 33724y,
MHTEPIPETUPOBATH MOTYYECHHbIE
pe3yNIbTaTHI;

—  HCIIOJIB30BaTh MPOTPAMMHBIE CPEACTBA
IIPY PELIEHNUN OTJENbHBIX KJIACCOB
YpaBHEHU U HEPABEHCTB




Dynkyuu

Brnaners NOHATHAMHU: 3aBUCUMOCTb
BEJIMYMH, (PYHKIMS, apIYMEHT U 3HaUEHUe
¢byHKIMH, 006JACTh ONpENeIeHUs 1
MHOECTBO 3HaueHUH QyHKIMH, TpapuK
3aBUCUMOCTH, rpauk HyHKINU, HYIN
(GyHKLINHU, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3pPAaCTaHHE Ha
YHCIOBOM IIPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM IIPOMEXKYTKE, HAaUOOJIbIIeE U
HauMEHblIee 3HaueHue QyHKIUH Ha
YHCIIOBOM MPOMEXKYTKE, IEPUOANYECKAS
GyHKLUSA, IEpUOJ], YETHAS U HEYEeTHAas
(GyHKINU; yMETh IPUMEHSATH 3TH TOHSATHS
IIPU PELICHUH 3ajay;

BJIQJICTh MOHITHEM CTENICHHAs! (DyHKIIUS;
CTPOUTH €€ rpaduK U yMETb TPUMEHSThH
CBOICTBa cTENEHHOW (DYHKIUU TIPU
peIeHIH 3a/1a4;

BJIaJIeTh MOHATUSAMU ITOKa3aTelIbHAsA
(GyHKLHSA, SKCIIOHEHTA; CTPOUTh UX
rpadMKu ¥ YMETh IPUMEHSTH CBOICTBA
NoKa3aTeJbHON (YHKLUU NP pEIICHUH
3ajad;

BJIaJIeTh OHATHEM JlorapupMudeckas
(GyHKIUS; CTPOUTH €€ TpaduK U yMETh
MPUMEHSTH CBOIMCTBA JIoTapu(pMUIecKOit
(GYHKLINU TpU pelIeHuH 3a1a4;

BJIQJIETh MMOHITUIMHU
TPUTOHOMETPHUECKUE (PYHKIMH; CTPOUTD
uX rpaduKu ¥ yMETh IPUMEHSI T
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMH
MIPH PELICHUH 3a7ay;

BJIAJIETh MOHATHEM 0OpaTHas QYHKINS;
MPUMEHSATH 3TO NOHATHE MPU PELICHUN
3ajad;

MIPUMEHSATH NIPH PELLICHUHU 3ajlad CBOMCTBA
(GyHKIMN: YeTHOCTh, IEPUOAUYHOCTD,
OTPaHUYEHHOCTH;

MPUMEHSTH [IPH PELLICHUH 33734
npeoOpa3oBaHus TpapuKoB (HyHKIIMIA;
BJIQJIETh MOHITHSIMH YHCIOBAs
MOCJIeIOBATEIBHOCTD, apu(METHIECKAS 1
reoMeTpHUecKasi Iporpeccus;

MPUMEHSTH MIPH PEIICHUN 3a7ad CBOHCTBA
Y TIpU3HAKH apuPMETHIECKON U
T€OMETPUYECKOU ITPOrPECCUM.

B nosceounesnoii orcuznu u npu usyyeHuu

Opyux yueOHviX npeomMemos:
OTpeIeNsATh N0 rpadukam u

—  Hocmuorcenue
pe3ynromamos pazoena I,

—  grademv noHsmuem
ACUMNMOmMul U yMemb €20
NPUMEHMb NPU PeuleHUn
3a0au,

—  NpUMeHsimb Memoobvl
peuterust npoCcmeuuux
oughghepenyuanvvix
VPAasHe Uil Nepeoco U
8MOP0O20 NOPSOKO8




WCTIOJIB30BATH JIJISl PEIICHUS TIPHKITATHBIX
3aJ]a4 CBOMCTBA pealIbHBIX MPOLECCOB
3aBUCUMOCTEH (HAOOJIbIIKE U
HAaUMEHBIIINE 3HAYCHUS, IPOMEKYTKHI
BO3pacTaHusl U YObIBaHUS ()YHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH Ieperuoda, mepuoj u
T.IL.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW NPaKTUYECKOM CUTYaINH;.

—  OIpeAensiTh Mo rpadukaM MPoCTEUIIe
XapaKTePUCTHKU TEPUOTNICCKUX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PAJIHOCBS3H | Jp. (AMILTUTYI,
TIePUOJ U T.I1.)

Onemenmul
mamemamu
uecK020
ananusa

— Bnagers nonsTHEM OECKOHEYHO
yOBIBaroIasi reoMeTprudecKas porpeccus
Y YMETh NIPUMEHSTH €T0 IPU PEIICHUN
3ajau;

— TMPUMEHATH JJIS PEIICHUS 32,124 TEOPHIO
IIpEJIETIOB;

—  BJIQJIETh OHATHAMH OECKOHEYHO
OosblIMe 1 OECKOHEYHO Majlble YHCIIOBbIE
MOCTIEIOBATEIBHOCTH U YMETh
CpaBHUBAaTh OECKOHEYHO OOJIbIINE U
0ECKOHEYHO MaJIble TIOCIIEeIOBATEIFHOCTH;

—  BJIQJIETh TOHATHAMM: IPOU3BOIHAS
(GYHKIMU B TOUKE, IPOU3BOIHAS
bynxumm;

—  BBIUUCIIATH IPOU3BOHBIE 3JIEMEHTAPHBIX
GyHKIMN 1 UX KOMOMHAIHI;

— HWccleoBaTh (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI;

— CTpOMTH IrpadUKu U MPUMEHSTH K
peLlIeHHIO 3a/1a4, B TOM YHUCIIE C
napamMeTpoM;

— BIIAJIeTh MOHATHEM KacaTesbHas K
rpaduKy QYHKIUU U YMETh IPUMEHSATh
€ro MpH peleHnH! 3ajay;

—  BIIQJIETh MOHATHIMH TIEpBOOOpa3Has
GbyHKIUS, OTIpeIeNICHHBIN HHTETPAl;

— mpuMeHsATh Teopemy HproToHa—JleiiOHua
U ee CIICACTBHUS JJIs pelIeHus 3a/1a4.

B noeceonesnoti scuznu u npu uzyueHuu
Opy2ux yueOHvix npeomMemos:

— pemarh NMPHUKJIAIHBIC 33]1a91 U3
ounosornu, PU3NKN, XUMUU, SKOHOMUKH H
JPYTUX MPEIMETOB, CBA3aHHBIE C
MCCIIEIOBAaHHEM XapaKTEPUCTUK

Jlocmuoicenue
pe3yremamos pasoena I;
€80000HO 61a0eMmb
CMAaHOapmHvIM
annapamom
MamemMamuyecko2o
aHanuza 07 8bIYUCIEeHUS
NPOU3B0OHBIX PYHKYUU
O0OHOUL NepeMeHHOlL;
C80000HO NpUMEHAMb
annapam
MaAmemMamuyecKo2o
ananuza ons
uccne0o8anust YyHKyutl u
nocmpoenus epaghuxos, 6
MOM YUCIe UCCTe)08AHUSL
HA 8bINYKIOCHIb,
onepuposams NOHAMuUEM
nepeoodpasHoll yHKyuu
07151 peuleHus 3a0ay;
081a0emb OCHOBHbLMU
ceedeHusMU 00
unmezpane Horomona—
Jletbnuya u e2o
npocmeuuiux
NPUMEHEHUAX,
onepuposams &
CMaHOapmHvIX
CUmyayusx
NPOU3BOOHBIMU BbICUIUX
nOpAOKO8;

YyMemb NPUMEHAMb NPU
peuienuy 3a0ay ceolicmea
HenpepbleHbiX (OyHKYULL;
YMemsb NPUMEHAMb NPU




IIPOLIECCOB;
WHTEPIPETUPOBATH MTOIYyYCHHBIE
pe3yiabTaThl

pewenuu 3a0ay meopembl
Betiepwmpacca,
yMemb 6bINOHANMD
npUOIUIICEHHDLE
8bIUUCTIeHUs (MeMOObl
peuierus ypasHeHutl,
8bIUUCTICHUS
onpeoeneHH020
uHmezpana);

YyMemb npUMeHsImb
NPUNOdICEHUe
npoOU3600HOU U
onpeoeneHH020
uHme2pana K peueHuo
3a0au ecmecmeo3HaHUsL,
e1ademsv NOHAMUAMU
e8mopas npou3800Hasl,
8LINYKIOCHb 2pagura
@dyHrxyuu u ymemo
uccnedosams QyHKYUuo
Ha 8bINYKIOCMb

Cmamucmu
Ka u meopus
6epPOAMHOC
meit, 102UKa
u
KomOunamo
puka

OnepupoBaTbh OCHOBHBIMU
oInucaTeIbHBIMU XapaKTEPUCTUKAMHU
YHCIOBOT0 HAOOPa, MOHATHEM
reHepaibHasi COBOKYITHOCTb U BBIOOPKOI
U3 HEE;

ONEepUPOBATh MOHATUSAMU: YaCTOTA U
BEPOSTHOCTbH COOBITHUS, CyMMa U
IIPOU3BE/ICHNE BEPOSTHOCTEN, BEIUUCIIATD
BEpPOSITHOCTH COOBITHI HA OCHOBE
IIOJICYETA YHUCIIA UCXOOB;

BJIa/IETh OCHOBHBIMH MOHATUSAMU
KOMOMHATOPUKHU U YMETh UX IPUMEHATh
IIpY PELICHNN 33]1a4;

MMETh NPEeJCTaBlIeHnEe 00 OCHOBAX TEOPUU
BEpPOSITHOCTEM;

UMETH IPEJCTABIECHNE O JUCKPETHBIX U
HENPEPBIBHBIX CIyYailHBIX BEJIMYMHAX U
pacnpezieNieHusIX, 0 He3aBUCUMOCTH
CIIy4alHbIX BEJIUYNH;

MMETh MPEJCTaBICHNE O MaTEMaTHYECKOM
OKUJAHUH U JUCTIEPCUU CITydyalHbIX
BEJIMYNH;

HMMETh MPEJCTaBIEHUE O COBMECTHBIX
pacnpeneNeHusIX ClIydyailHbIX BEINUNH;
MMOHUMATh CYTh 3aKOHA OOJIBLINX YHCEN U
BBIOOPOYHOI'O METO/1a U3MEPEHHUS
BEpPOSITHOCTEM;

MMETh MPEJCTaBIEHNE O HOPMaJIbHOM

IHocmuoicenue
pe3yrbmamos paszoena l;
umems npeocmasienue o
YEHMPAIbHOU NPeodeibHOll
meopeme;

umMemsb npedcmasieHue o
8b100POYHOM
Koaghuyuenme
KOppenayuu u JUHetHou
pezpeccuu;

umMemyb npedcmasieHue o
CMAamMucmuyeckux
2unomesax u npogepke
cmamucmuyeckou
eunomeswl, 0
cmamucmuxe Kpumepus u
ee ypogHe SHaUUMOCMU,
umems npedcmasiienue o
CBA3U IMNUPUYECKUX U
meopemuyeckux
pacnpeoeneHull;

umems npeocmasnenue o
KOOUposauuu, 080UUHOU
3anucu, 080UYHOM
Oepese;

61a0emsv OCHOBHbIMU
NOHAMUAMU Meopuu
epaghos (epagh, sepuiuna,
pebpo, cmenens




pacrpeieieHul 1 IpuMepax HOPMaJIbHO
pacmpeeIeHHbIX CITyYaiiHbIX BEJINYHH,
UMETh MPEJCTABICHHE O KOPPEISAIIUH
CITy4aifHBIX BEITMYHH.

B noeceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:

BBIUUCIISATH WU OLICHUBATH BEPOSITHOCTH
COOBITHI B peabHOM KU3HU;

BBIOMPATH METO/IBI ITOAXOISIIETO
MPEJCTaBICHHUS U 00paOOTKHU TaHHBIX

8epuLUHblL, NYymbv 6 epage)
U yMemsv npuUMeHsImy ux
npu pewenuy 3a0au;
umMems npedcmasiienue o
0epesusx u ymemay
NPUMEHSAMb NPU PeueHUU
3a0au;

e1adems NOHAMUEM
CBA3HOCIb U YMemb
NPUMEHAMb KOMNOHEHMbL
CBA3ZHOCIU NPU PeuleHUU
3a0au;

yMemb 0Cyuwecmsisims
nymu no pebpam, 06xo0bi
pebep u eepuiun epaga;
umems npeocmasierue
00 31i1eposom u
2aMUILMOHOBOM NYMU,
umems npedcmasiienue o
mpyoHocmu 3a0a4u
HAXO0HCOEHUS.
2aMUILMOHOBA NYMU,
61ademsv NOHAMUSIMU
KOHeUYHble U cuemmuble
MHOIICECBA U YMEMb UX
NPUMEHAMb NPU PeuleHUn
3a0au,

yMemb npuMeHsams
MeMmoO MAmemamuiecKoul
UHOYKYUU;

yMemb npuMeHsamb
npunyun JJupuxie npu
peuleHuu 3a0ay

Texcmoevie
3a0auu

Pemrate pa3Hble 3a/1a4i OBBIIIEHHON
TPYIHOCTH;

aHaJIM3UPOBATh YCIOBUE 3a/1a4H,
BBIOMPATh ONTHUMAJIBHBIN METOJ] peIIeHUS
3aJ1a4M, paCCMaTpHUBasi pa3InyHbIC
METO/BIL;

CTPOUTH MOJIEJIb PELICHUS 33/1a4H,
IIPOBOJUTD JJOKA3aTEIIbHBIE PACCYKICHUS
IIPYU PELICHUN 3a/1a4U;

peaThb 3ajauu, Tpedyromue nepedopa
BapHUaHTOB, IPOBEPKU yCIOBUH, BBIOOPA
ONTUMAJIBHOTO PE3yJIbTaTa;
aQHAJIM3UPOBATh U UHTEPIPETUPOBATH
[IOJIyYEHHBIEC PELICHUS B KOHTEKCTE
YCIIOBUS 33[1a4M, BEIOUpATh pEICHMUs], HE
[IPOTUBOPEYAIINE KOHTEKCTY;,

Jlocmuoicenue
pe3yrbmamos pasoena |
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— TEPEeBOJUTH TPH PEIICHUH 3a/1a91
UHPOPMAIIHIO U3 OJTHOU (OPMBI 3aIHCH B
APYTYI0, UCTIONB3Ys IPU HEOOXOIUMOCTH
CXEMBI, TAOJIHUIIBL, TPAQUKH, THATPAMMBI.

B noeceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— pemiaTh MPaKTUYECKHE 3a/1a49H U 3a]1a4H
U3 IPYTHX IPEIMETOB

T'eomempus

— Braners reoMeTpUYSCKUMU TOHATHSIMUA
MIPY PEIICHUH 33]1a4 U TPOBEICHHUH
MaTEeMaTHYECKHUX PACCYKICHUH;

—  caMOCTOATENBHO (OPMYIHUPOBATH
oTpeeNieHUs] TeOMETpUIecKuXx (uryp,
BBIJIBUTATh TMIIOTE3bI O HOBBIX CBOMCTBAX
Y TIpU3HAKaX TEOMETPHUSCKHUX QUTYp U
000CHOBBIBATh MJI OMPOBEPraTh HX,
000011aTh WM KOHKPETH3UPOBATH
pe3yabTaThl HA HOBBIX Ki1accax Quryp,
ITPOBOJIMTH B HECIIOKHBIX CIIydasx
Kiaccu(uKanuio GUryp 1o pasIuaHbIM
OCHOBaHMSIM;

— HCCIIEJ0BATh YEPTEXKH, BKITFOUAS
KoMOUMHaImu Guryp, u3BJieKaTh,
HWHTEPIPETHPOBATH U MPEOOPA30BHIBATH
WHGPOPMAIIHIO, TIPEACTABICHHYIO Ha
gepTexKax;

— peuiaTh 3a/1a4¥ T€OMETPUIECKOTO
COJIep>KaHusl, B TOM YHCIIE B CUTYaIUsX,
KOT/Ia JITOPUTM PEIICHUS HE CICIyeT
SIBHO U3 YCIIOBUSI, BBITIOJIHATD
HEOOXOIMMBIC JUTS PEIICHUS 3a/Ia4H
JIOTIOTHUTEIbHBIE TIOCTPOCHUS,
HCCIIeIOBATh BO3MOXKHOCTh TPAMCHCHHUS
TeopeM U GopMyI AJis pelIeHus 3a1a4;

— yMeTh (OPMYJIUPOBATH U JOKA3LIBATH
TE€OMETPHUYECKUE YTBEPIKICHNUS,

—  BJIaJIETh OHATUSMHU CTEPEOMETPHUU:
pU3Ma, mapaienenunes], MupamMuaa,
TeTpadIp;

— UMETh MpeACTaBIeHUS 00 aKCHOMax
CTEpEOMETPHUH U CIEACTBUSIX U3 HUX U
YMETh MPUMEHSTH UX TIPH PEIICHUN
3a/1ad4;

— YMETh CTPOHUTH CEUCHHUS MHOTOIPAHHUKOB
C MCTIOIh30BAaHUEM PA3IUYHBIX METOJIOB,
B TOM YHCJI€ U METO/Ia CICOB;

— UMETh MPEACTABICHUE O
CKPEIIMBAIOIINXCS MPSMBIX B
MTPOCTPAHCTBE U YMETh HAXOIUTh YTOJI U

Hmemwv npedcmasnenue
00 akcuomamuyeckom
Mmemooe,

61a0emob NOHAMUEM
2eoMempuiecKue mecma
MoyeK 8 NPOCMpPaHcmee u
VyMemb NPUMEHsIMb UX OJisl
peutenus 3a0au,

yMemb npuUMeHsimy OJisl
peuieHus 3a0ay ceoUCmea
NIOCKUX U O8Y2PAHHBIX
V208, mpexepanHo2o
yena, meopemol
KOCUHYCO8 U CUHYCO8 OIS
MpexepanHozo yeud,
61a0emov NOHAMUEM
NepneHOUK)IspHOe
CeyeHue npusmbl U ymems
NpUMEHAMb e20 npu
peuleHuu 3a0ay;

uMemv npedcmasieHue o
080UCMEEHHOCMU
NPABUTbHBIX
MHO202PAHHUKOB,
61a0emov NOHAMUAMU
YeHmpaibHoe u
napanieibHoe
nPoeKmuposanue u
NPUMEHAMb UX NPU
noCmMpoeHul ceveHull
MHO202PAHHUKOB
MemoooM NpoeKyutl;
umems npeocmasienue o
passepmke
MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCTU
MHO202PAHHUKA,

umMemyb npedcmasieHue o
KOHUYECKUX CeUEeHUSX,
umems npeocmasienue o
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paccTosiHue MEX]ly HUMU;

MPUMEHSTH TEOPEMBI O MTAPATUICTLHOCTH
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
IIpH pELICHUH 33]1aY;

YMETh PUMEHATH apajieIbHOe
MIPOEKTUPOBAHUE JJISI H300paKESHUS
uryp;

YMETh PUMEHATH NePIEHIUKYISIPHOCTH
NPSIMOI U TUIOCKOCTH MPH PELICHUN
3azauy;

BJIQJICTh MOHATUSMHU OPTOTOHAJILHOE
MIPOEKTUPOBAHKE, HAKJIOHHBIE U UX
MPOEKIUH, YMETh IPUMEHATH TEOPEMY O
TpeX MepIeHIUKYIsIpax MpHu pelieHun
3ajay;

BIIQ/IETh MOHITUSIMH PACCTOSTHUE MEXKTY
¢dburypamu B mpocTpaHCTBE, 00U
NEPIICHAUKYIISP IBYX CKPEUTUBAOIINXCS
MPSMBIX U YMETh IPUMEHSATH UX TPU
peIIeHIH 3a/1a4;

BJIQ/IETh MOHITHEM YTOJI MEXAY MPSAMOM U
IJIOCKOCTBIO U YMETh IPUMEHSATD €ro Mpu
peIIeHIH 3a/1a4;

BIIQ/IETh MOHATHIMHU JIBYTPaHHBIN yTrod,
yrOJI MEXY TIOCKOCTSIMH,
NePIIEHIUKYIISIPHBIE IOCKOCTH U YMETh
MPUMEHSATH UX NPH PEeIICHUH 3a]a4;
BJIQJIETh MOHITHUSMU TPU3Ma,
napaiesIenure ] ¥ MPUMEHSITh CBOMCTBa
napajJiesienunesia npy peleHny 3a1ag;
BJIQJICTh MTOHSITHEM MPSMOYTOIBHBIN
napaiesIenune]l ¥ MPUMEHSTh €ro pu
pelLIeHNH 3a1a4;

BJIQJICTh MOHITUSMH TTHPAMU/IA, BUIBI
MUPaMUJL, DJIEMEHTHI TPABUILHON
MUPaMUIbl U YMETh IPUMEHATh UX IPU
pelIeHIH 3a/1a9;

UMETb MPEJCTaBICHNE O TeopeMe Ditepa,
MPaBUIHHBIX MHOTOTPaHHHUKAX;

BJIaJIETh MOHATHEM ILIOLIA TN
MOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;
BJIAJICTh MOHATUSMH TeJla BPAILICHUS
(uMaMHIp, KOHYC, Mmap U cdepa), ux
CCUCHHSI U YMETh MPUMEHSATH UX TIPH
pelIeHNH 3a/1a4;

BJIQJICTh MMOHSITUSIMH KacaTeIbHbIC
MPSIMBIE U TUTOCKOCTH U YMETh IPHUMEHSTh
U3 IIPU PELICHUH 3a/1aY;

Kacaowuxcs cepax u
KoMOuUHayuu mei
8paujeHus u ymems
NPUMEHAMb UX npu
peutenuu 3a0ay;
NPUMEHAMb NPU peueHuu
3a0ay gpopmyny
PACCmosiHUsL OM MOYKU
00 naoCKOCmU,

61a0emv pa3HbLMU
cnocobamu 3a0aHus
NPAMOUL YPAGHEHUSMU U
VyMemb NPUMEHIMb NPu
peuieHuu 3a0a4,
NPUMEHMb NPU PeuleHUU
3a0a4 U 00KA3amenbCmee
meopem 8eKMOpHbIlL
Memoo U Memoo
KOOpOUHam;

umems npeocmasienue
006 axcuomax obvema,
npUMeHsIMb hopmy bl
00beM08 NPAMOY20IbHOO
napainenenuneoaq,
nPUMbL U NUPAMUOBL,
mempa’aopa npu peueHuu
3a0ay;

npuUMeHsImb meopemuvl 00
OMHOUEHUAX 00bEMO8
npu peuteHuu 3a0ay;
NPpUMEHSIMb UHMeSPal
O bIYUCTICHUSA 00bEMOB
U nogepxHocmeti mej
BPAYEHUSL, BLIYUCTICHUS
naowWaou cghepuieckozo
nosica u obvema
Waposo2o closi;

umems npedcmasienue o
OBUINCEHUSIX 8
npocmpancmee:
napanienibHoM nepetoce,
cummempuu
OMHOCUMENbHO
NIIOCKOCMU, YeHMPAIbHOU
cummempuu, nogopome
OMHOCUMENbHO NPSMOL,
BUHMOBOLU CUMMEMPUL,
VyMemb NPUMEHSIMb UX
npu peuteHuu 3a0ay;
umMems npeocmasienue o
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UMETh MPEJCTABIICHUS O BIIMCAHHBIX U
OIMCaHHBIX chepax U yMETh MPUMEHSTh
WX IpU PEIICHUH 3a/a4;

BJIQ/IETh MOHATUSIMH 00beM, 00BHEMBI
MHOTOTPaHHUKOB, T€JI BPALICHUS U
MIPUMEHATH UX TP PELICHUU 33]1a4;
MMETh IPEJCTaBICHUE O pPa3BEPTKE
UWIMH]IpA U KOHYCa, TUIOMIa I
MMOBEPXHOCTU LUJIUHAPA U KOHYCA, YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;
UMETb MPEJCTABICHHUE O TUIOMAIN chepbl
U yMETh IPUMEHSTD €ro IPU PeIIeHUU
3ajay;

YMETb pelliaTh 3aa4i Ha KOMOUHALIUU
MHOTOTPaHHUKOB U T€JI BpaICHHUS,;
HMMETh MPEJCTaBICHUE O NMOJ00UHU B
MPOCTPAHCTBE U YMETh PEIIaTh 3aa4d Ha
OTHOIIIEHHE 00BEMOB U IIJIOLIA/IeH
MMOBEPXHOCTEN MOAOOHBIX (pUryp.

B noesceonesnoii srcusnu u npu usy4enuu

Opy2Ux npeomemos:

COCTAaBIISATH C UCIIOJIH30BAHUEM CBOICTB
reOMETPHUECKUX (DUTYp MAaTEeMaTHUCCKUE
MOJIEIIN JIJISl pEIICHUS 3a/1a4
MPAKTUYECKOTO XapaKTepa U 3aj1a4 u3
CMEKHBIX TUCITUIUINH, UCCIIEI0BATh
MOJIy4eHHBIE MOJIETH U
WHTEPIPETUPOBATH PE3yIIbTAT

NI0WAOU OPMO2OHANLHOU
npoexyuu,

—  umemv npedcmasgieHue o
MpexepaHHoOM U
MHO202PAHHOM yeiie U
NPUMEHSIMb CEOUCMEA
NIIOCKUX Y2ll08
MHO202PAHHO20 Yeld npu
peuwieHuu 3a0a4,

—  uMemv npeoCcmagieHus: 0
npeobpazosanuu
nooobdus, comomemuu u
yMemb NPUMEHAMb UX
npu pewienuu 3a0au;

—  yMemb pewams 3a0ayu
Ha NIOCKOCMU Memooamu
cmepeomempuu;

—  yMemb NPUMEHSMb
Gopmynvl 00vemos npu
peutenuu 3a0a4

Bexkmopoi u | — Bnanetb MOHATHSMU BEKTOPHI H UX —  [ocmuosicenue
Koopounam KOOPIUHATHI; pesynvmamos pazoena l;
bl 6 — YMETb BBINOJIHSTH ONEPaLUU Hajl —  Haxooumv 00vem
npocmpanc BEKTOpaMH; napaﬂﬂeﬂenune()a u
mee —  HCIOJIb30BATh CKATSIPHOE MTPOU3BEICHHE mempasopa, 3a0aHHbIX
BEKTOPOB TP PEIICHUHU 33/1a4; KOOPOUHAMAamu c80uUxX
— TPUMEHATH YPaBHEHUE IIIOCKOCTH, 6ePULUH,
(hopMyIly pacCTOSHUSI MEXKIY TOUYKAMU, —  3a0asamv NPAMYIO 8
ypaBHeHUE c(ephl IPU PEIICHUH 3a7a4; npocmpancmee;
— NPHUMEHATH BEKTOPHI M METOJ KOOPAMHAT | — HAXOOUMb pACCMOSHUE
B IIPOCTPAHCTBE MPHU PEIICHUH 3a]a4 om MouKu 00 NIOCKOCMU
8 cucmeme KOOpOUHam,
—  Haxoo0ums paccmosHue
MeHCOY
CKpeWuUBarouWuUMUCs
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHAM
Hcmopus — HwMetp npeacTaBiIeHUE O BKIAJIC Jlocmuowcenue pezynibmamos
mamemamux BBIJIAIOIIIUXCSl MATEMATHUKOB B Pa3BUTHE pasoena |
u HayKU;

IIOHUMATb POJIb MAaTEMATUKHU B pa3BUTHUHU
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Poccun

Memoowt — Hcnonb30BaTh OCHOBHBIC METObI —  Hocmuocenue
mamemamuk JI0OKa3aTelIbCTBa, IPOBOJAUTH pe3yrbmamos pazoena l;
u JI0OKa3aTeJIbCTBO U BHIOIHSTh —  npumeHamb
ONPOBEPKEHUE; mamemamudecKue 3Hanus
— NPUMEHSTh OCHOBHBIE METO/Ibl PEIICHUS K UCCe008aAHUI0
MaTeMaTUYEeCKHUX 3a7a4; OKpYJHCaroujeco mupa
— Ha OCHOBE MaTeMaTHUYECKUX (moOdenuposanue
3aKOHOMEPHOCTEH B IIPUPO/IE Gusuueckux npoyeccos,
XapaKTEpPU30BaTh KPACOTY U 3a0ayu IKOHOMUKU)

COBEPILEHCTBO OKPYXKAIOLIEro MUPa U
IIPOU3BENCHUN UCKYCCTBA;

— NPUMEHATH NPOCTEHIINE IIPOrPAMMHBIE
CPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI U
peLIEHNY MaTEMAaTUYECKUX 3a/1a4;

—  II0JIb30BAaThCS IPUKIIATHBIMA
IIPOrpaMMaMH U IPOrpaMMaMH
CUMBOJIbHBIX BBIYUCICHUN JUIs
HCCJIEIOBAHUS] MAaTEMAaTHYECKUX OOBEKTOB

Conep:xanue npeagmera «MaTtemaTuka»

Yri1y0/1eHHbIH YPOBeHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Pemenue 3a1ay ¢ CMOJIb30BAHUEM CBOMCTB YMCEN U CUCTEM CUHUCIIEHUS,
JIETMMOCTH, JTOJIEW U YacTel, MPOLEHTOB, MOAYNel uncen. Pemenue 3aad ¢ UCOJIb30BaHUEM
CBOMCTB CTeINEHEeW W KOpHEH, MHOTOWIEHOB, MpPeoOpa3oBaHWU MHOTOWIEHOB M JIPOOHO-
palMoOHANbHBIX BbIpaXKeHUH. PeleHue 3agad ¢ UCHONB30BAaHUEM T'PAAyCHOM MeEphl yria.
Mopyns uncna u ero cBoiicTBa. Pemienue 3ama4y Ha ABUKEHUE U COBMECTHYIO padOTy, CMECH
U CIIJIaBBbI C MOMOIIBIO TUHEHHBIX, KBAJIPATHBIX U JPOOHO-PAIIMOHANBHBIX YpaBHEHHH U UX
cucteM. Pemienue 3aad ¢ MOMOIIbIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM
MEPEeMEHHOM, ¢ MpUMEHEHHEM H300pakeHUs YHCIOBBIX MPOMEXKYTKOB. PelmieHue 3amau c
WCIIOJIb30BAaHUEM YHCIIOBBIX (PYHKIMI 1 UX rpadukoB. Mcrnonbp3oBaHue CBONUCTB U rpauKoOB

JUHEWHBIX M KBaJAPaTUYHbIX (PYHKIMHA, 0OpaTHOM MPONOPIMOHATEHOCTH U QYHKIUKN Y = \/; .

I'paduyeckoe pemieHre ypaBHEHUH M HEpaBeHCTB. lVcmonb3oBaHue omnepanuil  Haj
MHOXKECTBAMU U BBICKA3bIBaHUAMU. VICIOIB30BaHME HEPABEHCTB U CUCTEM HEPABEHCTB C
OJIHOM TEpEeMEHHOM, YHCIOBBIX MPOMEXKYTKOB, WX OOBEAMHEHHH U TIepeceyeHuil.
[lpumeHeHne TpU pelIeHUH 3aJa4 CBOHCTB apU(PMETHYECKOH U TeoMeTpUYecKOn
MIPOrPECCUH, CYMMHUPOBaHUS OECKOHEUHOM CXOAIIEHCS TeOMETPUUECKON MPOTPECCHH.

MHoxecTBa (4MCIOBbIE, T€OMETPUUYECKUX (GUryp). XapaKTepUCTHUECKOE CBOMCTBO,
AIIEMEHT MHOXECTBa, MYyCTOe, KOHEYHOEe, OecKoHeuHoe MHOXecTBO. CrocoObl 3amaHus
MHO)kecTB IlonMHOkecTBO. OTHOIIEHMsS TPUHAUIEKHOCTH, BKIIOUEHHUS, pABEHCTBA.
Onepanun Haj MHOXecTBamu. Kpyrm Oiinepa. Koneunsie n OeCKOHEUYHBIC, CUETHBIE H
HECYETHBbIE MHOXECTBA.

WctuHHble M JIOXKHBIE BBICKA3bIBaHUS, ONEPALMK HAJl BBICKA3BIBAHUAMU. Aneedpa
gvickazvieanuti. CBs3p BBICKA3bIBAHMM C MHOKecTBaMU. KBaHTOpBI CyIIECTBOBAHHS U
BCEOOIIHOCTH.
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3akoHbl JIOTUKH. OcHOBHble no2uyeckue npaesuna. PelieHue JIOTMYECKUX 3a1ad C
MCII0JIb30BaHUEM KPYIOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUI.

Ymozakmouenus. OG0CHOBaHUS M JTOKa3aTeIbCTBO B MareMmartuke. Teopembl. Bubl
MaTEMaTUYECKUX YTBEPKACHUN. Buowl Ooxazamenvcme. Mamemamuyeckas uHOYKYUS.
Ymeepoicoenus: obpammnoe oannomy, npomuononodicHoe, obpamuoe npomu8OnON0HCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIC U IOCTATOYHBIC YCIIOBUSI.

Ocnosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexiuoa.
Kumaiickas meopema 06 ocmamkax. Manaa meopema @epma. Q-uyHwle cucmemsbl CHUCTIEHU.
Dyuxyus Jinepa, YUcio u cymma oenumerneli HamypaibHO20 YUCid.

Panuannas mepa yria, TpUTOHOMETpHUYECKAash OKPYKHOCTb. TpPUTOHOMETPUYECKUE
byHKIMY yncen U yraoB. opMyIbl IpUBEICHUS, CII0KEHNUS TPUTOHOMETPHUUECKUX (YHKIHH,
dbopMyIibl  TBOMHOTO W TIOJOBHHHOTO aprymenTta. lIpeoOpazoBaHue CyMMbI, pa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIIUH, 1 HA000POT.

Hymu ¢yskmmmu, nmpoMexyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hambonbiee u
HauMeHblllee 3HaueHue ¢GyHkiuu. llepuoanueckue (GYHKIMKM W HAUMEHBIIUNA TEPHO.

YetHble u HeueTHbIE PYHKIMH. PyHKYUU «OpOOHAs yacms yuciay Y = {X} U «yenas uacmo

yuciay Y = [X] .
Tpuronomerpryeckre (GYHKIMH YUCIOBOTO aprymenta Y=COSX, Y=SinXx,
y =tgx, y =ctg X. CoiictBa u rpaduKu TPUTOHOMETPHUUECKUX (PYHKIIHA.

OOpatHble TpUrOHOMETpUYECKHE (QYHKIUHM, UX TIJaBHbIE 3HAYEHUs, CBOMCTBA U
rpaduku. Tpuronomerpudeckue ypaBaeHus. OHOPOTHBIE TPUTOHOMETPUIECKHAE YPABHEHHUS.
Pemenne npocTeMIMX TPUrOHOMETPUUYECKHX HepaBeHCTB. lIpocteilmme  cucreMsl
TPUTOHOMETPUUECKUX YPaBHEHUM.

Crenenp ¢ JEHCTBUTENBHBIM IIOKa3aTeleM, CBOWcTBa creneHH. llpocreiimmue
MoKa3aTelbHbIE ypaBHEHHS M HepaBeHCTBa. [lokazarenbHass (QyHKUMS U €€ CBOWCTBA M
rpaduk. Yucno € u pynkuus y=e*.

Jlorapudm, cBoiictBa Jorapu¢pma. JlecATHUHBIE W HaTypalbHBIA JOorapudm.
[IpeoOpazoBanue JorapumMuueckux BblpaxkeHUil. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. ppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE TPEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX u4ucel. [leticmeus c
KomnaekcHoimu uuciamu. Komnnexcno conpsioicennvie uucna. Moodynv u apeymenm uucaa.
Tpuconomempuyeckasn gopma KomniekcHoz2o uucia. Pewenue ypaenenuii 6 KOMHIEKCHbIX
yucnax.

Metoa uHTEpBaJIOB /I pelleHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKIMMI:
CBHT, YMHOKE€HUE Ha YUCIIO, OTPAXKEHHE OTHOCUTENIbHO KOOpAUHATHBIX ocel. ['paduueckue
METOJbl PEIICHHUsS YPaBHEHMM W HEpAaBEHCTB. PelmeHue ypaBHEHMM M HEPaBEHCTB,
coJiepKalliX MEPEMEHHYIO T0JT 3HAKOM MOJTYJIS.

Cuctembl TOKa3aTeIbHBIX, JIOTapU(MUUYECKUX U HUPpPALMOHAIBHBIX YpaBHEHUH.
CucreMsbl OKa3aTeIbHBIX, JOTAPUPMUUECKUX U UpPaIlIOHATbHBIX HEPABEHCTB.

B3aumuo obpatubie pyHkimu. ['paduku B3auMHO 00paTHBIX QYHKIUI.

VYpaBHEHHUs, CHCTEMBI YPABHEHUI C TAPaMETPOM.

@opmyna bunoma Hvtomowna. Pewenue ypasnenuii cmenenu 6vluie 2 CneyuanbHbix
6udos. Teopema Buema, meopema be3y. I[Ipusooumvie u nenpusooumvie MHOLOUNEHDBL.
Ocnosnass  meopema anceopvl. Cummempuueckue MHoO204neHbl. Llenouucnennvie u
Yeno3HaYHble MHO2OYJIEHbI.

Huoghanmoswr ypasuenus. []ennvie opobu. Teopema @epma o cymme K6aopamoa.

Cymmol u psobl, Memoobl CyMMUPOBAHUs U NPUSHAKU CXOOUMOCHIU.
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Teopembl 0 npubudiCcenUuy OeticmeumenbHuLX Yucea payuoHaIbHbLMU.

Mnoorcecmsa Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonsatue npenena ¢pyHkuuu B Touke. [lonsmue npedena Qynkyuu 8 6eCKOHeuHOCmU.
Acumnmomul epaguxa @ynxyuu. CpasrneHue OECKOHEUHO MANbIX U OECKOHEeUHO OO0NbULUX.
HenpepoiBHOCTS (hyHKIIMU. Cooticmea Henpepwignvix hynxyui. Teopema Betiepumpacca.

Huddepenunpyemocts ¢yHkiuu. [lponsBoanas ¢ynkuuu B Touke. KacatenbHas k
rpadpuky ¢yHkuuu. ['eomerpuyeckuii ¥ (U3UUECKUN CMBICI TPOU3BOAHOM. [Ipumenenue
npouseoonou 6  ¢usuke. IlpousBomHble  dMeMeHTapHbIX  GyHKuud.  IlpaBuna
Qg epeHpoBaHusl.

Bropas npousBoiHas, ee reoMeTprUUecKuil U (U3UYECKUN CMBICI.

Toukn »skcTpemyma (MakcuMyma H MHHMMYyMa). lccienoBanue 3ieMEHTapHBIX
GyHKIMI Ha TOYKM SKCTpeMyMa, HauOOJblliee W HAUMEHBIIEE 3HAYEHUE C IOMOIIBIO
Npou3BONHOU. [locmpoenue epaguxos Gyukyuii ¢ nomowpio npousgoousix. Illpumenenue
NpouU3800HOU npu peutenuu 3aday. Haxooicoenue skcmpemymos QyHKYull HeCKOIbKUX
nepemMeHHbIX.

[lepBooOpasznas. Heomnpenenennsiii unTerpan. IlepBooOpasHbie 3JIeMEHTapHBIX
¢yukuuii.  I[lnomane  kpuBosuHeiiHOW — Tpanenuu. @Popmyna  Herotona-JleiOHuna.
OmnpeneneHHblil UHTETpall. Buiyucienue niowadel nioCKux pusyp u o6vemos mein 8paujetis
€ NOMOWbI0 UHMESPAd..

Memoowi pewienus yHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3amad ¢ HMCMOJIB30BAaHUEM CBOMCTB (UTYp Ha IIOCKOCTH.
Pemenne 3amau Ha JI0Ka3aTeNnbCTBO W MOCTPOEHUE KOHTpHpuMepoB. [IpumeHenue
OPOCTEHIINX JIOTUYECKUX TMpaBWi. PemieHue 3agady ¢ HUCHOJIB30BaHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOIICHHH B MPSIMOYTOJBHBIX TPEYrojJbHHUKAX, (DaKTOB, CBS3aHHBIX C
YeThIpeXyroibHUKaMu. PelieHne 3agad ¢ HUCMONb30BaHHEM (DAKTOB, CBSI3aHHBIX C
OKpY)XHOCTSIMH. Pemenne 3amady Ha W3MEpPEHHS HA TUIOCKOCTH, BBIUYMCICHHUS UIMH U
wiomanen. Pewenue 3a0ay ¢ nomowpbio 6eKmMopo8 u KOOpOUHam.

Harnsimnas crepeomerpus. [Ipusma, napanienenurnen, mupaMua, TeTpadip.

OCHOBHBIE TOHATUS TE€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
CIIEACTBUSA U3 HUX. [loHamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsa mempasdpa. IloctpoeHne cedeHnit MHOTOIPaHHUKOB METOJIOM
cienoB. llenTpanbHoe mpoektupoBanue. IlocTpoeHne cedeHHii MHOTOTPAaHHHUKOB METOJIOM
IIPOCKIUN.

CkpenmuBaromiecss TMpsMbIE B MPOCTPAHCTBE. YTOd MEXAy HUMH. Memoouvl
HAXO0HCOEHUS PACCOSHUL MENHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapauIeNFHOCTH MPSIMBIX M IJIOCKOCTEH B mpoctpaHcTBe. [lapannensHoe
IPOEKTHPOBAHUE U N300pakeHue Guryp. [ eomempuueckue mecma modex 8 NPOCMpAHCHee.

[leprieHAUKYIAPHOCTh HPSIMOM W IMIOCKOCTH. OpPTOrOHAJIBHOE IPOEKTUPOBAHHE.
Haknonnslie n npoekunu. Teopema o Tpex NeprneHIuKyIsipax.

Buovi  mempasdpos. Opmoyenmpuueckuil mempa’0p, KAPKACHuIL mMempasop,
pasHoepanuvlil  mempa’op. Ilpamoyeonvuviti  mempas’dp. Meoduanvt u  OuMeOuUaHvl
mempas’aopa.

Jlocmpaueanue mempas’opa 0o napasienenuneod.

Paccrostaust mexnay ¢urypamu B mpocTtpaHcTBe. OOmuil NEpHeHIUuKyIsIp ABYX
CKPEIIBAIOIINXCS TTPSIMBIX.

VYrasl B npoctpancTBe. [leprneHauKymnspHble MIOCKOCTU. [l10uads opmo2onanbHOu
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmvl. TpexzpanHvili U MHO202PAHHIL V2OIl.
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Ceoticmea niockux yenos muozozpannozo yena. Ceoticmea NIAOCKUX U O8Y2PAHHLIX Y208
mpexepanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo20 yed.

Bunet MHOrorpaHHukoB. Pazgeepmku muococpanuuxa. Kpamuatiwue nymu Ha
NOBEPXHOCTU MHO202PAHHUKA.

Teopema Ounepa. llpaBuwibHble MHOTOTPaHHUKHU. /[60UCMBEHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

[Ipusma. Tlapammenenunen. CpoiicTBa  mapaienenunena.  [IpsamMoyrosibHbIN
napajuienenunes. HakioHHble IPU3MBL.

[Tupamupa. Buasl nupamua. OneMeHTHl MOpaBUibHOW mnupamMuibl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U TpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaau noBepxHOCTE MHOTOTPAHHUKOB.

Tena Bparienus: TUIMHAP, KOHYC, ap U cepa. CeueHus MUINHIPA, KOHyCa U Iapa.
[[TapoBoii cerMeHT, MapoBOM CIOH, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nUpaMuia U yCEUEHHBIN KOHYC.

Onemenmul chepuueckou eeomempuu. Konuueckue ceueHnus.

KacarenpHble mpsiMble U TIIOCKOCTH. BrivicanHsie u onucanubie chepbl. Kacarowuecs
cghepvi. Kombunayuu men spawjenusi.

BexTopsl u koopauHathl. CymMMa BEKTOPOB, YMHOXXEHHME BEKTOpa Ha YMCJIO. YTOI
Mex 1y BekTopamu. CKansipHOE IPOU3BEICHUE.

VYpaBHenue 1iockoctd. @opMyinia pacCTOSIHUS MEXKAY TOUYKaMHU. YpaBHEHHE CQeEpHl.
Dopmyna paccmoanus om mouku 0o niockocmu. Cnocodwvl 3a0aHus NPAMOU YPaGHeHUAMU.

Pewenue 3aoau u Ooxazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MEMOOOM
KOOpOUuHam. JeMeHmbl 2e0Mempuu Macc.

[Tonsatne obOwvema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TN BpalIeHUs. AKCuoMbl
0bvema. Bvisoo gopmyn 06vemos npamoyzonvHo2o napanieienunedd, NPUMsbl U RUPAMUODL.
Dopmynvl 01151 HAX0HCOeHUs 00bema mempadropa. Teopemvl 06 OMHOULEHUSX 0OBEMOB.

Ipunooscenuss unmezpana K Gbl4UCIEHUI0 00BEMO8 U NOBEPXHOCHEU mell 8PAUeHUs.
Inowaow chpepuueckoeco nosca. Obvem waposoeo cnos. llpumenenue 06vemos npu peweHuu
3adau.

[Tnomane chepsr.

Pazeepmia yununopa u konyca. Ilnomanp MoBEpXHOCTH LMJIMH]IPA U KOHYCA.

KoMOunHamu MHOrorpaHHUKOB U T€JT BPALLECHUS.

ITono6ue B mpocTtpaHcTBe. OTHOIIEHHE OO0OBEMOB M IUIOMIAJEH MMOBEPXHOCTEH
Mo00HBIX (uUryp.

Hsuoicenuss 6 npocmparcmee: NapaiebHblll  NEPEHOC,  CUMMEMPUs  OMHOCUMETbHO
HIOCKOCMU, YeHMPATIbHASL CUMMEMPUS], HOBOPON OMHOCUMENLHO NPSIMOIL.

Ilpeobpazosanue nooobus, comomemusi. Pewenue 3a0au Ha nioOCKOCMU C
UCNONIL30BAHUEM CIEPEOMEMPUUECKUX MEMOOO08.

BeposiITHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs IPa(oOB 1 KOMOMHATOPUKA

[ToBTOopenue. Mcmonb3oBaHue TaOMUI[ M guarpamMm IJjis TPEICTABICHUS ITaHHBIX.
Pemenne 3amay Ha TNpUMEHEHHE OMUCATENbHBIX XapaKTEPUCTUK YHCIOBBIX HabOpOB:
CpeIHMX, HauOOJBIIEr0 M HAHUMEHBIIETO 3HAYCHMs, pa3Maxa, AUCIEPCHU U CTaHJApTHOTO
OTKJIOHEHHS. BhIuncieHne 4yacToT U BEpOSITHOCTEH coObITH. Bhruncienue BeposaTHOCTEH B
OTIBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU HUCXoJamMu. Vcronb30BaHue KOMOMHATOPHKH.
Brruncnenue BeposiTHOCTEH He3aBUCUMBIX cOOBITHH. Mcnonp3oBanue (OpMyIibl CIOXKEHUS
BEPOSATHOCTEH, 1uarpamm Didjiepa, iepeBa BeposaTHocTel, popmynsl bepraym.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimHoCmel.

VYcnoBHas BeposATHOCTh. [IpaBuiio yMHOXeHHs BeposTHOCTEH. PDopmyra IOTHOU
BeposaTHocTH. Dopmyna baiteca.
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JluckpeTHbIe cilydaiiHble BEIMYUHBI U pacnpeneneHus. COBMECTHBIE pacIlpeaesICHHUs.
Pacnpenenenue cymMMbl U TOPOU3BEACHUS  HE3aBUCHUMBIX  CIIYYalHBIX  BEJIMYHH.
MaremaTtnyeckoe OXUJAHUE M JUCHEpPCUsl CIy4yalHOM BEJIMYMHBL. Maremarndeckoe
0’KHMJIAaHME U JTUCTIEPCUSI CYMMBbI CITy4alHbIX BEJIMYMH.

bunapnass cnydaiiHas BenMunHA, pacnpeneneHue bepHymm. ['eomerpuueckoe
pacupeneneHre. bUHOMHUAIbHOE paCHpENcIICHHEe U €ro CBOMCTBA. [ unepeeomempuueckoe
pacnpeoeneHue u e2o C8oLCmaa.

HenpepbiBHble  citydaiinble  BeqW4uHBbL. [LIOTHOCTE  BEpOSATHOCTH. DyHKUHS
pacupenenenus. PaBHoMepHOeE pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue [lyaccona u eco npumenenue. Hopmansnoe pacnpenenenue. OyHKIHUSL
Jlanmaca. Ilapamerpel HOpManbHOro pacupeneneHus. I[IpuMepsl CilydaiiHbBIX BEJIWYUH,
MOMYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEHIHOCTh HW3MEPEHHI, pOCT 4YelloBeKa).
Llenmpanvnas npedenvras meopema.

Hepasencmeo UYebviuesa. Teopema UYebwviwesa u  meopema bepuynnu. 3axow
oonvuux yucen. Bvibopounviti memod uzmepenus eepoamuocmei. Ponv 3axonma Oonvuiux
yucen 8 Hayke, npupooe u oowecmae.

KoBapuanusi 1ByX ciiydailHbIX Benu4HH. [loHSATHE O KOX(pQPUIIMEHTE KOPPEISIUU.
CoBMecTHbIE HAOMIOACHUS JBYX CIy4allHBIX BEIWYHH. Bwuibopounviii xosghduyuenm
Koppensayuu. Jlunetinas pezpeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypO8eHb 3HAUUMOCHU.
Ilposepka npocmetiwux eunomes. IOMRUpuuecKue pacnpeoenenus U Ux CeA3b ¢
meopemuyeckumu pacnpeoeienuimu. Panzcosas xoppensayus.

Ilocmpoenue coomseemcmeuti. Huvekmuguvie U ClOPHEKMUBHbBIE COOMEEMCMBUSL.
buexyuu. {uckpemnas nenpepvignocms. lpunyun /lupuxie.

Koouposanue. /leouunas 3anuco.

OcHnoguble nouamusi meopuu 2pagos. [epesvs. [[souunoe Oepeso. Ceéaznocme.
Komnonenmui ceésznocmu. Ilymu na epaghe. diineposwl u I amunvmonogol nymu.

Temaruueckoe manuposanue (YMK Mopakosuu A. I'.)

KoaunyecTBo 4acoB
Tema 7 4acoB B 6 yacosB B

HEJIeIT0 HEJISITI0
10 kanace
IToBTOpEeHMe Kypca mareMaTuku 7 — 9 kiacca 9 7
JlelicTBUTENbHBIC YKCTIaA 12 10
Uucnossle QyHKIIUU 9 7
Tpuronomerpruyeckue GyHKINH 24 22
TpuroHomeTpruyeckue ypaBHEHUS 12 10
[Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN 25 23
KommiekcHble uncna 14 12
[TponsBoHas U €€ MprUMEeHEeHHe 43 41
KomOuHaToprka u BeposITHOCTh 11 9
AKCHOMBI CTEPEOMETPHUH 5 3
ITapajsteIbHOCTh NPSIMBIX M IUIOCKOCTEN 19 17
ITeprnieHIUKYJIIpPHOCTD NPSIMBIX U INIOCKOCTEN 20 18
MHOrorpaHHUKH 10 8
BekTopsl B TpocTpaHcTBE 8 6
O6o06matomee MOBTOpeHHe Kypca Marematnku 10 kiacca 24 17
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11 kiaace

IToBTOpenue kypca maremMatuku 10 kinacca 3) 3
MHuorouseHsl 8 6
Crenenu u kopaH. CTenieHHbIe QYHKINUN 24 21
[Toka3zarenbHas u torapupmudeckas GyHKIUN 35 31
ITepBooOpasHast 1 HHTETpaI 12 10
DJIeMEHTBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTUYECKON CTAaTUCTUKU | 7 6
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI YpaBHEHUM U HEPABEHCTB 39 35
Meroza KOOpAUHAT B IPOCTPAHCTBE 15 13
[{umuuap, KOHYC, map 14 12
O06BbEMBI TEN 23 19
O6o6maromee nopropenne kypca MatemaTuku 10 — 11 kimaccos 63 o4
HToro 3a 1Ba roga o0yueHus 490 420
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