IroCYIJAPCTBEHHOE BIOJKETHOE OBILIEOBPA3OBATEJIBHOE YYPEX/JIEHUE
CAMAPCKOM OBJIACTH CPEJHAS OBIIIEOBPA30OBATEJIbHAS IIIKOJIA Ne 1
«OBPA3OBATEJbHBINA IEHTP» umenn 21 apmun Boopy:kennbix cus1 CCCP
n.r.T. CTpoiikepaMuka MyHMIUNIAJbLHOTO paiiona Bosukcekuii Camapckoi

obJacTH
«IIpoBepeHo» «YTBEpKIAIO»
3aM. nupekropa no YBP Hupexrop ['OY COILI Nel «OLl»
1.T.T.CTp olikep amuka
/ Aaapeenxo C.C. _Eropos A.B.
«29» aBrycra 2025r. IIpuka3z Ne 334 - op

OT «29» aBrycra 2025 r.

PaGouasi nporpamma

[Ipeamer (kypc): MaTemaTtrka (6a30BbIN yYpOBEHB)

Knacc: 10-11

KonuyectBo yacos no yueOHomy minany: 340 gacos: B 10 kitacce — 170 gacos (5 yacoB B
Henemo), B 11 kmacce — 170 gacoB (5 wacoB B HeAemto). COCTaBIEHO HA OCHOBE

denep anbHON paboueid MporpamMMbl 0 MaTEMATHKE.

CocraBieno Ha ocHoBe DenepanbHO pabouelt mporpaMMbl 0 MaTEMaTHKE.

Paccmotpeno na 3acemanun  [IIMO  yuwureneil €CTECTBEHHO - HAYYHOTO [IUKJIA
[IpoTokosm Ne 1 ot 29 aBrycra 2025 r.

[Ipencenatens IMO: Hukumkosa E.B.

C=RU, O="TB0OY COLlI N\?1

"ou"" n.r.T.
Ctponkepamuka”,
CN=Eropos AB.,

E=stroykeramika sch_vig@sa
‘l ‘\ mara.edu.ru

MeCTO noanncaHus
2025-09-09 202846

n.r.T. Ctporikepamuka 2025 rop



COJIEP)KAHUE

HOACHUTEJIBHASL BAITHMCKA .. .coiiiiiiiiiiie et 4

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOIT'PAMMBI 110 MATEMATUKE

HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHMUS........ccoiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeees 8
070503 (01022 03 (R o 1) A 023 - 1 5 S PSP 8
METANPEAMETHBIE PE3YIIBTATB «..evvvvteeeeeeesaunitietteeeeeeesaaaaetetteeeeeesaaastbtaeeaeeeeeessaaaasetbateeeeessanastnbeeeeeeas 9
TIPCIAMETHBIE PEBYIIBTATBL cevvvuruneeeerrrrrrrennnneeeeeesssennnsaeseeesesssssnssnsesesessssssssesesssessssssnnneseessssssnnsnseeseesees 11

OEJIEPAJIBHAS PABOYASA ITPOITPAMMA YYEBHOI'O KYPCA «AJI'EBPA U HAYAIJIA

MATEMATHUUYECKOI'O  AHAJTIMSBA oeiiieieieeeee ettt ettt e e e e e e e ettt e e e e e e e e eneneeeeeee s 12
JUEOY: (622070 0eh 09 o F: Q2114 (o) o H U 12
(01001 (53012 20 (SRR 0 10 A (=) 1 SO 15

T KITACC vttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaeaeaaaaaaaaaaans 15
| O 2% € Tt PSP UU SRR PUPUPPPO 16
IIPEAMETHBIE PEBYIIBTATBL ... .o eeeetetiiuniuaeeeeetetttuaeeeeeeteatttaaa e eeeeetattaaaeeeeeetstraaaeeeeeeetettaaeeeeeeeesmsnnnnns 17
TEeMATUICCKOE TUTAHUPOBAHIIE ....uuuveeernnnnnsnnnnnsnsnsnsnsaeesesesesesesesesesssesesssssesesssssssssssessesasessssssessesessssassasens 20
T KITACC 1ttt e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaeaaaaaaaaans 20
| O 20 €Tt PSP UTS PP UPUPPR 25

OEJIEPAJIBHASL PABOUYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».........cccuvveeeee. 30
JUEOY: (622070 0N 09 2B Q211 (o) o= H U 30
(01001 (530121 20 (SRR 10 A =) 1 £ SO P 32

10 KITACC vttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaeaaaeaaaaaaaaans 32
T KITACC ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaeaeaaaaans 33
0TS0 0 (im0 (o o TSt A1 5 2 1 S U 34
TEeMATHUECKOE TITTAHMPOBAHIE ....ceeevvrrrennnneeeeereensennneeeesereesssnnsssssesssesssssnssseessssssssssnsesesseesssnnnnneeeseeesssnns 37
L0 o1 £ o 37
TT KITACC ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeaeaeaaens 49

OEJIEPAJIbBHASL PABOYAS ITPOTPAMMA VYYEBHOI'O KYPCA «BEPOATHOCTD

P CTATHCTHIKA .ttt et ettt e e et e e e eanneeeeas 56
TTOSCHUTEIIBHAST BAIIHCKA .eeeeeeetiiuutiiitetteeeennaiintiteeetteeeessaantraneeeteeeesesaantbaneeeteesessanenrbaaeeeeteeeessaennraneeeeess 56
(01001 (S)00:: 0 21 (SRR 00 A (=) 1. SO 57

TO KITACC 1eteeteeeeeiiiitie ettt e ettt e e e ettt e e e e e s ettt et e e e e e a bbbttt e et e e e e et bt ae et e e e e e s e bt e e eeeeeeeeens 57



L1 RITACC ottt ettt et ettt ettt ettt ettt 57

TIPEAMETHBIC PEBYIIBTATBI....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeaeeaeeaaaaaaeaeeseereeeeeeeeeeeteeeeeeerereeeeeeeeeeeeeererereeeeen 58
TEeMATHUECKOE TITTAHUPOBAHKE ....ceeevvrrrennnneeeeeerernrennneeeesersesssnnseeseeesesssssnssseessssssssnnnsesessessssnnnnnseeseeesssnns 59
L0 o £ o N 59
TT KITACC ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeeaaaaaaens 63

[IEPEYEHb (KOJU®UKATOP) PACIIPEJEJIEHHBIX I10 KJIACCAM ITPOBEPSIEMBIX
TPEBOBAHUM K PE3VJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOU
[IPOTPAMMBI CPEJJHET'O OBILEI'O OBPA3OBAHUS U DJIEMEHTOB COJEPXXAHUSI

TIO MATEMATHIKE ...ttt ettt et e et et 67

[IpoBepsiemble TpeGOBaHUS K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOW MPOTpaMMbl .75

[IpoBepSEMBIC ITMEMEHTBI COIEPIKAHHIS .....uevveeeereeesesaanneeeeeeeeeeaeeesaaannssseeeeeaseesaannssneeeeeeaeseeaannnsseeeeeeens 78

[IEPEYEHb (KOJIM®UKATOP) IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOIN ITPOTPAMMBI CPEJHEI'O OBIIETO

OBPA3OBAHNWA U 3JIEMEHTOB COJIEPXXAHUA IO MATEMATUKE. ..o, 82
IIposepsiemble Ha EI'D mo matemaruke TpeOOBaHHMA K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMBI CPETHETO OOIIETO OOPABOBAHKI .....vvveeerneirreeeaniirieeenniieeeeesaneneeesannneeens 82
IlepedeHp 2MEMEHTOB COJiepKaHUs, MPOBEPAEMBIX Ha EI'D MO MAaTEMATHKE...........ceeeveeeereeneennnnnneen.n. 87



PaGouast mporpamma no ydebHOMY mpenmery «MatemaTtrnka» (0a30BbIH ypOBEHD)
(mpenmertHast o6nacth «MaTemaTuka ¥ WHGOPMATHKA» ) BKIIOYAET MOSCHUTEIbHYIO
3aIMCKY, COJIep KaHue 00 yIeHHUS, TUTAHUPYEMBIE P €3y JIbTAThI OCBOEHUS TP OTPAMMBI 10
MaTeMaTHKe, TEMaTUYECKOE IUTAHUPOBAaHWE,  TEpEUCHb (xoaudukatop)
pacnpeiesieHHbIX 10 KilaccaM TpOBEpsSeMbIX TPeOOBaHUI K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM P OrpaMMBbI Cp €THETO 00111eT0 00pa30BaHus U AJIEMEHTOB
COJIepIKaHUsl IO MaTeMaTHKe, MepedeHb (KOAU(PUKATOP) MPOBEPSIEMBIX TpeOOBaHMI
K pe3yJibTaTaM OCBOEHMsI OCHOBHOU 00pa30BaTeNIbHOM P OTpaMMBbI Cp €IHETO 0OLIEro
00pa30BaHUs U AIEMEHTOB COJEPKAHUA 10 MATEMATHKE.

[TosicHuTenpHas 3aMUcKa OTpaXaeT OOIUe MMEeIW W 33aJa4d U3y4eHUS MaTeMaTHKH,
XapaKTEePUCTUKY TICUXOJOTUIECKHUX TP EAMOChUIOK K €€ M3yUEHHIO 00yUYaronMuIcs,
MECTO B CTPYKType yueOHOTO IulaHa, a TaKKe MOJIXOAbl K OTOOPY COAEpKaHW,
K OIp €/IeTICHUIO TJIAHUP yEMBIX PE3yIbTaTOB.

Coneprxkanue 00yueHus p aCKPBIBAET COAEP KaTeIbHbIC TUHUH, KOTOP ble TP €7/ 1ararorcst
U1t 00s13aTENIBHOTO M3Y4YEHHUSI B KaXXJIOM KJIacCe€ Ha YPOBHE CPEIHEro OOIIero
o0pazoBaHus.

[InanupyemMble pe3ysibTaTbl OCBOCHHS MNPOrpaMMbl MO MAaTEMATHKE BKJIIOYAIOT
JWYHOCTHBIE, METAIP €IMETHbIE PE3yJbTaThl 32 BECh MEPHOJ OOYUEHHUS Ha YPOBHE
CpeaHero o01ero o0pa3oBaHus, a TAKKE IMPEAMETHbIE TOCTHXKEHUS 00YyYarolerocs
3a KaXKJ1bli roJ1 00y4deHus

IHOACHUTEJIbBHASA 3AIINCKA

[IporpamMma o MaTemMaTHKE Ha yp OBHE Cp €ZJHEr0 00111ero 00pa3oBaHus pazpaboTaHa Ha
ocHoBe ®I'OC COO ¢ yueroM COBp EMEHHBIX MUP OBBIX TP €OOBAHMM, TP €TbSBIISIEMBIX
K MaTeMaTHU4ecKkoMy OOpa30BaHMIO, W TPAIUIMNA POCCUHCKOTO OOpa30BaHUsL
Peanuzamnust mporpamMMbl 10 MaTeMaTHKEe OOECIEeYMBAET OBJIAJCHUE KIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTaBJISIOLLIUMHU OCHOBY U1t CaMOpa3BUTUSL U
HENpepbIBHOIO 00pa3oBaHUsi, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMUHOCTHOTO H
MO3HABATEILHOTO PA3BUTHS JIUYHOCTU 00YYaIOIIUXCS.

B nmporpamMme mo marteMaTuke YUTE€Hbl WaeH W ToJjokeHus KoHuenuuu pazBUTUS
MaTeMaTudeckoro oopazoanusi B Poccuiickoit @enepanun. B cooTBeTcTBUY ¢ Ha3BaHUEM
KOHLIENIIIMK, MAaTEMaTU4YECKOe OOpa3oBaHUE JOJKHO, B YAaCTHOCTH, MPEJOCTABIATH
KaXJI0My OOydJaroleMycs BO3MOXKHOCTh JOCTHKEHHS YPOBHS MaTeMaTH4eCKHUX
3HAHHUM, HE0OXO0JUMOTO IS JaJIbHEHIIIEH yCITenTHOM )XKi3HM B oOmecTBe. MiMenHo Ha
pellieHre 3TON 3a/lauM HalleJieHa MpoTrpaMma Mo MaTeMaTuke 6a30BOT0O ypOBHSI.

B »snoxy mudpoBoii Tpanchopmanumu Bcex cdep UETOBEUECKOW IeATENbHOCTU
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YelI0BEKOM 0Oe3 0a3o0Boi
MaTeMaTU4YEeCKOM MOATOTOBKH. YK€ B IIIKOJI€ MaTeEMaTHKa CYKUT OTIOPHBIM ITP €IMETOM
IUIS. WM3YyYEHHMsS] CMEXKHBIX JUCHUIUIMH, a B KU3HM T1IOCJIE€ IIKOJIbl P ealbHOM
HEO0O0XO0IMMOCThIO CTAHOBUTCSI HETIP €p BIBHOE 00OP a30BAHUE, YTO TP €0YET MOJTHOLIEHHOU
0a30Boil 001I€00pa30BaTEIbHOM MOJATOTOBKM, B TOM YHUCIE U MaTEMaTHYECKOM.



D10 00yCIOBIIEHO TEM, UTO B HAIIIM JHU PACTET YHUCIIO CIEIUATIbHOCTEH, CBA3aHHBIX
C HETIOCP €ICTBEHHBIM ITP UMEHEHHEM MAaTEMAaTUKH: U B cep € IKOHOMUKH, U B OU3HECE,
1 B TEXHOJIOTHIECKUX 00JIACTSIX, ¥ Ja)Ke BTyMaHUTapHBIX cdep ax. Takum 00pa3om, KpyT
oOydaronmxcs, i KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IIpEAMETOM,
CYILIECTBEHHO pacCIIup SIETCA.

[IpakTuueckasi MOJIE3HOCTh MAaTEMaTUKH OOYCIOBJIE€HA TEM, YTO €€ IpEeIAMETOM
SABJIAIOTCS (DyHIaMEHTaIbHBIC CTP YKTYPhI HAIIETO MUP a: TP OCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUSI OT IMPOCTEUIINUX, YCBAUBAEMbBIX B HEIMOCP €/ICTBEHHOM
OTBITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOJAUMBIX JJIsi Pa3BUTHS HAy4YHBIX
U TEXHOJOTHUYECKUX M. be3 KOHKpETHhIX MaTeMAaTHYECKUX 3HAHUN 3aTp YJHEHO
MOHMMAaHUE TMPUHIMIIOB YCTPOWCTBA M UCHOJIb30BAHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE U UHTEpIHpETalds Pa3HOOOpa3HOM COIMaIbHOM, HSKOHOMHUYECKOM,
NOJIUTHYECKOW uH(popmauuu, Manod(p(eKTuBHA TOBCEIHEBHAS  IPaKTUYECKas
NesATeNbHOCTh. KaxaoMy ueoBeKy B CBOEH KU3HU TP UXOAUTCS BBITIOIHATH JIOCTATOYHO
CIIOKHBIE PaCUYeThl M COCTABJISTH HECIOYKHBIC aJITOPUTMBI, HAXOIUTh HYKHBIE (DOPMYJIBI
U TMPUMEHSTh UX, BJIAJETh MPaKTUYECKUMHU MPHUEMaMU T€OMETP MUECKUX HU3MEP CHUI
U TOCTPOCHUH, YNTaTh WH(POPMAIHIO, P EACTABICHHYIO B BUAY TaOJHUII, THarpaMM
U rpaduKoB, KUTh B YCIOBUSAX HEOMPEIACICHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITHH.

OnHOBpeMEHHO ¢ pacmupeHueM cep NpUMEHEHUS MATEeMAaTHKH B COBPEMEHHOM
obmiectBe Bce Oojee BaXKHBIM CTAHOBUTCS MATEMATHYECKHUN CTUIb MBIILICHHS,
NP OSIBJSIIONIMIACS B OIpeEeIeHHBIX YMCTBEHHBIX HaBbIKax. B mporecce m3yueHus
MaTeMaTUKA B apCeHas MPUEMOB M METOJO0B MBINIJICHUS YeJIOBEKa €CTECTBEHHBIM
00 a30M BKITFOYAIOTCS MHIYKITUS U ISy KIS, 0000IIeHNe M KOHKD €TU3aIINs, AaHAI3 U
CHHTE3, KJIacCH(pUKAIUA U CUCTEeMaTH3aIns, abcTparupoBanue U aHanoTus. OO beKThI
MaTeMaTUYECKUX YMO3aKIIOUCHHUM, MpaBWiIa HUX KOHCTPYHUPOBAHHS PAacCKpPHIBAIOT
MEXaHU3M JIOTHYECKUX  TOCTPOEHUH, CIOCOOCTBYIOT BBIpA0OTKE  yMEHHS
dbopMyIupoBaTh, 000CHOBBIBaTh U JOKa3bIBATh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MbIlILJIeHne. MaTeMaTuke Mp HHAJIEKUT Beay1ias posib B Gop MUPOBAHUI
AJITOPUTMUYECKON KOMIIOHEHTbl MBIIUJICHUS M BOCIHUTAHUA YMEHHUH JI€MCTBOBATH
0 3aJIaHHBIM aJITOPUTMAaM, COBEP IIIEHCTBOBATh U3BECTHBIC U KOHCTP yUPOBATH HOBBIE.
B mpouecce pemieHus 3agady — OCHOBHOW Y4eOHOW JESATENIBHOCTH Ha YpPOKax
MaTeMaTUKHA — P a3BUBAIOTCSA TBOPUECKas W MPUKIAIHAS CTOP OHBI MBIIILICHHUS.
OOyueHne MaTeMaTHKE JAaeT BO3MOXKHOCTh Pa3BUBATh Y OOY4YarOMIMXCS TOYHYIO,
palMOHAIIBHYIO U UH(POPMATUBHYIO PEUb, YMEHHE OTOMPATh HAUOOJIEE MOIX O ISIIHE
SA3bIKOBBIC, CUMBOJIMUECKHE, T'paduyeckue CpelCcTBa ISl BBIPAXKEHUS CYKICHUN
Y HarJisiAHOTO UX TP EICTaBICHUS.

Heo0x011uMbIM KOMITIOHEHTOM OOIIEH Ky IbTYphl B COBP EMEHHOM TOJIKOBAHUU SBJISIETCS
o011ee 3HAKOMCTBO C METOJaMHU TO3HAHUSl JCHCTBUTEIILHOCTH, MpPEACTABICHUE O
npeaMeTe W METOJE MaTEMaTHKH, €ro OTJIMYHUS OT METOJIOB E€CTECTBEHHBIX U
I'YMaHUTAPHBIX HaAyK, 00 OCOOEHHOCTSIX MPUMEHEHUS MATeMATUKW JJIsl P EeIICHUS



HAYYHBIX U TIP UKJIQTHBIX 3a77a4. TakuM o0pa3om, MaTeMaTHieckoe 00pa30oBaHNe BHOCUT
CBOH BKJIaJa B (hopMup oBaHUE 00IIEH KyJIbTYPHI YETOBEKA.

N3ydyeHne wMaTeMaTUKH CIHOCOOCTBYET JCTETHYECKOMY BOCHHTAHHIO YEIOBEKA,
MMOHMMAHUIO KPAaCOThl U HM3SIIECTBA MATEMATUYECKUX PaCCYXICHU, BOCIP USTHIO
reOMETP MUECKUX (POpM, YCBOCHHIO UAEH CUMMETP UH.

[IpuoputerHbIMHU LTETIMHU 00yueHUS MaTeMaTuke B 10—1 1 kimaccax Ha 6a30BOM ypOBHE
SIBJISTFOTCSL:

dbopMUpOBaHUE IICHTPAJIBHBIX MATEMAaTHUYECKHMX TMOHATUH (YMCI0, BEIUYMHA,
reoMeTpuueckas gurypa, nepeMeHHas, BepOsTHOCTb, (QYHKIIUs), 00eCIeUNBAOIIIX
TP €EMCTBEHHOCTD U TIEP CIIEKTUBHOCTh MAaTEMAaTUIECKOT0 00Pa30BaHUSI 00y YarOIITUXCH,
MOJIBE/ICHUE 00y YarOITUXCs Ha JJOCTYITHOM JJIsl HUX YPOBHE K 0CO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKpY>KaIoIIero Mupa, MOHUMaHUE MaTeMaTHKH KaK dYacTu OOIeh
KYJIbTYP bl YEJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0O0ydYarolmxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIIE€I0BATENBCKUX YMEHUI, KP UTHYHOCTH MBIIILITCHUS,
MHTEp €Ca K U3YYEHUIO MAaTEMATUKHU;

dbopmupoBaHue  (PYHKIIMOHATBHOM MaTEeMaTUYECKOW TPaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTEMaTHYECKHE aCMeKThl B PEajbHBIX JKU3HEHHBIX CHUTYaIlsIX
U TpU HU3yYEHUU JAPYTUX YUEOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEeH, (OopMyIMpOBaTh WX HaA S3bIKE MAaTEMAaTUKH M CO3/aBaTh
MaTeMaTUYECKUE MOJICNIM, MPUMEHATh OCBOCHHBIM MaTeMaTHUECKUW ammapar Jyis
pelIeHUs] TP aKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, WHTEPIPETUPOBATh U OIICHUBATH
MOJTyYEHHBIE P €3yJIbTAThI.

OCHOBHBIMM JIMHUSIMU COjJieprkaHus MaTemMaTuku B 10—11 kmaccax sBIsStOTCA:
«Hucna u BBIYUCICHUN», «Adredpa» («AnreOpandeckue BbIp aXeHUsD, « YpaBHEHHS
u  HepaBeHcTBa»), «Hawama wmartemathueckoro ananuza», «l'eomerpus»
(«I"'eomeTpuaeckue GUTYp bI M KX CBOMCTBAY, «3MepeHne reoMeTp MUECKUX BEITMIUH ),
«BeposarHOCTh U cTaTUCTHKaA». JlaHHBIC TUHUM Pa3BUBAIOTCA Map AJJICIBHO, KaXKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JpYyIOH,
a B TECHOM KOHTAaKTe W B3auMOJielcTBHH. Kpome 3Toro, X 00bEeIUHSIET JIOTHYECKas
COCTaBJISIONIAs, TPAJUIMOHHO MPUCYIas MaTEeMaTUKE W TP OHMU3BIBAIONIAS BCE
MaTeMaTU4YECKHe Ky P Cbl ¥ cojiep xKaTtenbHble TuHuU. Chopmymuposannoe B DI"OC COO
TpeOOBaHMUE «BJIAJICHUE METOJIAMU J10Ka3aTeNIbCTB, aJITOPUTMAMM pEIIECHUsT 3ajad,
yMeHue Gop MyJIHpOBaTh OTIPEACIICHNUS, AKCHOMBI M TEOPEMBI, TP UMEHSATD X, TPOBOUTH
J0Ka3aTeIbHBIC PACCyKICHHUS B XO/IC P EIICHHS 3a]1a9» OTHOCHUTCS KO BCEM y4eOHBIM
KypcaMm, a ¢GOopMHpPOBAaHHE JIOTUUECKUX YMEHUW paclpeaensiercss Mo BCeM Tojam
00ydYeHHusI Ha ypOBHE Cp €HET0 00IIero oopa3oBaHus..

B cootBerctBrm ¢ ®I'OC COO maTtemaTrKa SIBISETCS 0053aTeIbHBIM P €IMETOM Ha
JTaHHOM ypoBHe oOpasoBaHus. [IporpamMmoii mo MaTeMaTHUKE IpeayCMaTpUBACTCS
n3ydeHue ydebHoro mpeamera «MaTemaThka» B paMKax TpeX y4YeOHBIX KypCOB:
«Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHanuzay, «['eomerpus», «BeposTHOCTH
U CTaTUCTUKA» . DOPMUPOBAHUE JIOTUUECKUX YMEHUHN OCYIIIECTBIISIETCS Ha NP OTS>KEHUU



BCeX JIeT 0OyUYeHHUs Ha yPOBHE CpEHEro o01ero 0opa3oBaHmsi, a AIEMEHThI JTOTHUKA
BKJTIOUAIOTCS B COJEPKaHUE BCEX HA3BAHHBIX BBINIEC YUEOHBIX KYP COB.

OO01ee YnCIo 9acoB, p eKOMEHOBAaHHBIX 15 M3ydeHus MaTeMaTtuku, — 340 gacos: B 10
kimacce — 170 gacoB (5 wacoB B Hememto), B 11 kmacce — 170 gacoB (5 gacoB B
HEZIEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

N3ydeHne MaTeMaTUKU Ha YpOBHE OCHOBHOT'O 00LIero 00pa3oBaHMs HaIpaBjIeHO Ha
JOCTIKEHUE OO0yYaloIUMUCS JIMUHOCTHBIX, METANpEeAMETHBIX M P EIMETHBIX
00pa3oBaTeNbHBIX PE3YyJIBTATOB OCBOEHMS YUEOHOr0O Ip €AMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbprate m3ydeHuss MaTeMaTHKH Ha ypOBHE CpEIHEro 0O0IIero oopa3oBaHUS y
oOyyaromierocst 0yayT chopMUpOBaAHbBI CIEAYIONIUE JIMYHOCTHBIC PE3YJIHTATHI:

1) rpaxaaHCKOr0 BOCIIMTAHUS:
chOpMUPOBAHHOCTh TPAKTAHCKOW TO3UIIMKM OOYyYaromerocs KakK AaKTHUBHOTO H
OTBETCTBEHHOTO HJICHA POCCHICKOTO OOIIECTBa, TP eACTaBICHUE O MATEMATHIECKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PAa3JIMYHBIX CTPYKTYp, SBICHHH, IIpOLECAYD
I'paXXAaHCKOTO 0011IecTBa (BEIOOPHI, OTIPOCHI U P YTOE), YMEHHE B3aUMOI€HCTBOBATH C
COITMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C MX (QYHKIMSIMU U Ha3HAYCHUEM;

2) IATPHOTUYECKOT0 BOCTIMTAHMSA:
chOpMUPOBAHHOCTh ~POCCUHCKOM TIpa)XJaHCKOM HICHTUYHOCTH, YBAXKCHUS K
MPOUIJIOMY U HACTOSIIIEMY POCCUUCKOM MAaTeMaTHUKH, LEHHOCTHOE OTHOUICHHUE K
JNOCTHKEHHUSIM POCCUIUCKMX MAaTEMAaTUKOB M POCCHMCKOW MAaTEMATHYECKOW IIKOJBI,
WCMOJIb30BaHME dTUX IOCTHKEHUI B IPYTUX HAYKaX, TEXHOJIOTHSIX, Chep aX YKOHOMUKHY,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIUTAHMS:
OCO3HAaHME JYXOBHBIX IICHHOCTEM pPOCCHICKOrO Hapoja, CcopMuUpOBaHHOCTb
HPaBCTBEHHOTO CO3HAHHS, 3TUYSCKOTO TOBEICHUS, CBSA3aHHOTO C ITpaKTHYECKAM
P IMCHEHUEM JOCTIDKCHUN HAyKW M JACATCIBHOCTHIO YUCHOTO, 0CO3HAHUE JTUIHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHUBOTO Oy AyIIEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMSI:
ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl OCTETUKY  MaTeMaTHYECKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PELICHUH, PaCCy>KIEHHUI, BOCHPHUHUMYUBOCTH
K MAaTEMATHUYECKUM ACIIEKTaM pa3JIUYHbIX BUJOB UCKYCCTBA;

S) puzuyeckoro BOCIMTAHUS:
cOpMUPOBAHHOCTh yYMEHHS TPHUMEHATh MaTEMaTHYCCKUE 3HAHHWS B HMHTEpecax
3I0pOBOTO U 0Oe30macHOro o0pasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOECMY
3I0POBBIO (3I0POBOE NMUTAHUE, COAIAHCHPOBAHHBINM PEXKAM 3aHSATHH W OTHBIXA,
peryispHas Gu3ndecKasi aKTHBHOCTS ), (DU3NIECKOE CO BEPIIICHCTBOBAHME ITP M 3aHATHSIX
CIIOP THBHO-03]I0P OBUTEIIBHOM JIEITEIbHOCTBIO;

6) TPy10BOr0 BOCIMTAHUA:

FOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTU TPYAO0IO0USI, HUHTEPEC K Ppa3JIUYHbIM
chpepam npodeccHoHaNbHON JAESITENbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW U ee
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NP WIOKEHUSIMA, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oymymiel mpodeccun
U pEaJN30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI, TOTOBHOCTh W CIOCOOHOCTH
K MaTeMaTHYE€CKOMY 00pa30BaHMIO 1 cCaMO00OpPa30BaHMIO HA TP OTSHKEHUH BCEH JKU3HY,
FOTOBHOCTbh K aKTUBHOMY YYACTHIO B P EIIICHUU NP AKTUYECKUX 3a/1a4 MAaTEMATHY €CKOM
Hamp aBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:
C(I)OpMI/IpOBaHHOCTB DKOJIOTUYECKOU KYJIBbTYpPbl, HIOHUMAaHUC BJIUAHHA COLOHAJIBHO-
AKOHOMUYECKHUX P OIIECCOB HA COCTOSTHUE P UPOTHOM 1 COITUAIBHOM CP €/Tbl, OCO3HAHKE
r100aJbHOTO XapakTepa SKOJIOTHYECKMX NpoOJieM, OpHUEHTAIMsl Ha MpHUMEHECHHE
MaTeMaTUYECKUX 3HAHWUW JJIsi pelIeHHs] 3ajad B OO0JIACTH OKp Y Karolieh cpepl,
TJIAHUP OBAHUE MOCTYIIKOB M OLIEHKU UX BO3MOJKHBIX MMOCIEACTBUN JIJISI OKP Y Karolen
Cp €Ilbl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:
c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U OOLIECTBEHHOM NP aKTUKH, TIOHUMAaHUE MATEMATHUECKO HAYKU KakK
cdep bl YeTOBEYECKOM eI TENbHOCTH, ATATIOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIS P a3BUTHSI
LIMBUJIM3ALMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU W MATEMaTUYECKON KyJbTypoil
KaK CpEACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTb OCYLIECTBIISITH P OCKTHYIO
U UCCIIEI0BATENBCKYIO eI TeIbHOCTh MHIUBUYaJIbHO U B TP yIIIIE.

METANPE/IMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBO€HHs IIPpOTpaMMbl 10 MATEMATUKE HA YPOBHE OCHOBHOTO OOILIErO
oOpazoBaHus y o0yyvaromerocs 0yayT c¢hop MUpOBaHbI METAIIP €IMETHBIE P €3YJIbTAThI,
Xap aKTepU3YIOIIMECS OBIIAJCHUEM YHUBEP CaJIbHBIMU MIO3HABATEIbHBIMU JEHCTBUSIMY,
YHUBEPCAIBHBIMA ~ KOMMYHUKAaTUBHBIMH  JICUCTBUSIMMU UM YHHBEp CaJbHbIMU
pEryIsATUBHBIMU JEHCTBUSIMU.

IHo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC YU4eOHbIC CUCTBUS
ba3oBble jlornvyeckue 1eMCTBUA:
BBISIBJISITh U Xap aKTEPU30BATh CYIECTBEHHBIE MPU3HAKU MaTEMATHYECKUX 0O0BHEKTOB,
MOHATHUM, OTHOLICHUN MEXKIY MOHITUSMH, (OPMYIUPOBATH OIP EACICHUS MOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHbIM TMpU3HAK KjilaccU(PUKAIMK, OCHOBaHUS JUIS
000011IeHUsI ¥ CpaBHEHUS, Kp UTEP MU TIP OBOJMMOTO aHAJIN3a;
BOCIIPp MHUMATh, (OPMYIUPOBATH U NP E0OPA30BLIBATH CYXKJICHUS: YTBEP IUTEIbHBIC U
OTp UIIATENIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIUE, YCIOBHBIE;
BBISIBJIATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUMS B
dakTax, JaHHBIX, HAONIOACHHWSIX M YTBEPXKICHUSAX, MpearaTb KpUTEpHUU IS
BBISIBIIEHUS 3AKOHOMEP HOCTEH U P OTUBOP €YU,
JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, T€TYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIHOUEHNH, YMO3AKIIOUEHUH 110 AHAJIOTUH;
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IIP OBOJIUTH CAMOCTOSITENIbHO IOKA3aTEIbCTBA MATEMATUUECKUX Y TBEP K ACHUH (ITpsIMbIE
U OT TPOTUBHOIO), BBICTpAMBATh AapPryMEHTAIMI0, NPUBOJIUTH IPUMEPHI U
KOHTPIIp UMEP bI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BHIBOJIBI,

BBIOMpAaTh cnoco0 pelieHus yd4eOHOW 3aaadyu (CpaBHUBATH HECKOJBKO BapHAHTOB
pelleHus1, BBIOUp aTh HAN00JIee NOAXOSIIUN C YYETOM CAMOCTOSITENIbHO BbI1EEHHBIX
KpUTEPUEB).

Ba3oBble Hcci1e10BaTEIbLCKHE A€l CTBUA:
HCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKHA WHCTPYMEHT TIO3HAHMS,
dbopMyIHpOBaTh BOTPOCH], (PUKCUP YIOIIKME IPOTHBOPEUYHUE, MPOoOIeMy,
yCTaHABIIMBATh HICKOMOE M JAHHOE, ()OP MUP OBATh THUIIOTE3Y, apTYMEHTHP OBATh CBOIO
TIO3UIINIO, MHCHHE; TIP OBOJIUTHCAMOCTOSTEILHO  CIITAHWP OBAHHBIN
9KCIIEp UMEHT, HCCIE0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, SIBJICHHWSA, IMpOoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMHU, SIBIICHUSIMH, ITP OI[ECCAMM;
CaMOCTOATENbHO (OPMYyIUpOBaTH OOOOIIEHUS W BBIBOJABI 10  pe3yJIbTaTaM
IIP OBEJICHHOT'0 HAOJTIOCHUS, UICCIICA0OBAHHMS, OIICHUBATH JJOCTOBEP HOCTD T0JTY YCHHBIX
pPE3yJIbTATOB, BEIBOJIOB U 0000IICHNUIA;
IIP OTHO3HUPOBATh BO3MOXKHOE P a3BHTHE IIP OIIECCa, @ TAK)KE BBIABUTATD ITP €IITOJIOKSHHS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH AePUINTHI HHOOP MAIIMH, TAHHBIX, HEOOX OTMMBIX JIJISI OTBETA HAa BOIIPOC U
IUTSI p eIeHns 3a7a9H;

BBIOMpaTh HWHOOpPMALMI0 W3 HWCTOYHHKOB pAa3lIMUHBIX THIIOB, aHAJIH3UPOBATH,
CHCTEeMAaTU3UPOBaTh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
P €ZICTABJICHUS;

CTpYKTYpUpOBaTh HH(OpMAIMIO, MPEICTaBISATh €€ B Pa3du4HbIX (popmax,
WLITIOCTP UP OBATh I'p aPUUECKH;

OIICHMBATh HAJEKHOCTh HH(OPMAIMM MO CaMOCTOSITEIBbHO C(HOPMYIHPOBAHHBIM
KpUTEp UM, c(HOPMYyITUP OBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKkaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe AeiiCTBUS

Oo0uenue:

BOCIIpUHUMATh W (OPMYJIHUPOBATH CYXKACHHUS B COOTBETCTBUM C YCIOBHUSIMH U
HENSIMH OOIIEHHS, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOUYKY 3D €HHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS IO XO/1Y P CIICHUS 33,191, KOMMEHTHPOBATh
MOJIYYCHHBIN P e3yJIbTAT;

B X0/JI¢ 00CYKIEHHS 3a/1aBaTh BOIIP OCKI IO CYIIECTBY 00CYKTaeMOM TEMBI, TP 00JIEMBI,
perraemMon 3a/1auu, BEICKa3bIBATh HJICH, HATICTICHHBIC Ha TIOUCK P €IICHUS, COTIOCTABIISTH
CBOU CY>XKJICHHS C CYKIICHUSIMH AP yTUX yIaCTHUKOB JHAIIOTa, 00HAPY>KUBATh P a3 IHUHE
U CXOJCTBO MO3WIMI, B KOPPEKTHOW opme (HOopMyJIHpOBaTh Pa3HOIIACHS, CBOH
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BO3p a’KCHHUA,
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P €ACTABIISITH P €3YJIbTATHI P EIICHHUS 3a/1a4H, KCIIEp UMEHTa, UCCIIEI0BaHMSI, IIP OEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BHICTYIUICHUSI C YYETOM 3ajad Ipe3eHTalud U
0COOEHHOCTEN ayIUTOP UH.

PeryasitTuBHble YHUBeEpPCaJIbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanms:
COCTaBJIAThH IJIaH, aJITOPUTM P EIICHUS 3a/1a4i, BLIOUpaTh CIIOCOO PEIICHUS C YUETOM
UMEIOIIUXCS  PECYypCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATh
1 KOPPEKTUPOBATh Bap UAHTHI P CIICHUN C y4E€TOM HOBOU MH(GOP MaIIHH.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJIJIEKT:
BIIaJIcTh HAaBBIKAMHU TIO3HABATEIBHON pe(dIeKCHH KaK OCO3HAHHWS COBEpIIaeMbIX
JIEHUCTBHIA M MBICTUTEIBHBIX MPOIECCOB, WX PE3yJbTaToB, BIAJCTh CIIO0COOAMH
CaMOTIP OBEPKU, CAMOKOHTPOJISI MpoIlecca U pe3ybTara penieHnss MaTeMaTHIeCKO
3a71auu;
P €IBUJIETH TPy AHOCTH, KOTOPHIC MOTYT BOSHUKHYTh MPH P CIICHUN 3a]]a4l, BHOCHTD
KOPPEKTHUBHI B JEATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBIICHHBIX TP YIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yJibTaTa MEIW W YCIOBUAM, OOBSICHATH P UYHHBI
TOCTIDKEHUSI WJIM HEIOCTIKCHUS Pe3yIbTaTOB JACSITENbHOCTH, HAXOJHUTh OIIHOKY,
JaBaTh OIIEHKY MIPHUOOP ETEHHOMY OTIBITY.
CoBMecTHAS 1€ATEJILHOCTD:
MTOHUMATh U UCII0JIH30BaTh IMIPEUMYIIECTBA KOMAHIHON M HHIUBH Y aJIbHOW PaOOTHI IPH
peIIeHNY YU4eOHBIX 3a/ad, TP HHUMATh I1eJTb COBMECTHOM ACITEIIBHOCTH, IJTAHKUP OBATh
OpTaHMU3ALMI0O COBMECTHOM paloThl, pacnpeaeisiTh BUIbI paboT, JOTOBapHUBAaThCA,
00Cy>X/TaTh MPOIIECC M PE3yAbTaT pabOThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padoTel (00CykneHus, OoOMEH MHEHUM,
«MO3TOBBIC IIITYPMbD) K HHBIC), BEITIOJTHATH CBOFO YACTh P a0OTHI M KOOP IUHUP OBATH CBOH
JEHCTBHS C AP yTUMH YJIeHAMH KOMaH/IbI, OTICHUBATh KAYE€CTBO CBOETO BKJIa Ia B OOIIHiA
P OJIYKT IO KpUTEP UM, CPOpMyTUP OBAaHHBIM YIaCTHUKAMU B3aMMOICHCTBHA.

HPEJMETHBIE PE3YJIbTATDBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS TP OrpaMMbl IO MaTEMATUKE Ha Oa30BOM YPOBHE
Ha YpOBHE CpeIHero oOIiero oOpazoBaHUs MpPEICTaBIEHbI 10 roJaM OO0y4eHUs B
paMKax OTHENIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOIUX Pa3/ieliax Mp OrpaMMmBbl 10
MaTeMaTHUKe.
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OEJAEPAJIBHAAPABOYASATIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A»

IHHOACHUTEJIbBHASA 3AIINCKA

Y4aeOHbIll Kypc « Anredpa U Havajga MaTEMaTHISCKOTO aHAJIM3a» SIBJIICTCS OJTHHUM M3
HanOoJiee 3HAUYUMBbIX B TPOTpaMME CpEeIHEro o0miero oOpa3zoBaHMsl, TOCKOIBKY, C
OJTHOW CTOpPOHBI, OH 00ECIeUrBaeT WHCTPyYMEHTAIBHYIO 0a3y IS M3y4eHHS BCEX
€CTeCTBEHHO-HAYYHBIX KypCOB, a C JpYrod CTOPOHBI, (POPMHUPYET JTOTHYECKOE
¥ aOCTpaKTHOE MBIIJICHHE 00ydJaloMUXCcs Ha ypOBHE, HEOOXOIUMOM JIJISI OCBOCHHS
y4eOHBIX KypCcoB HH(POPMaTHKH, 0OIIIECTBO3HAHUS, UCTOP MU, CITIOBECHOCTH. B pamkax
y4eObHOTO Kypca «Anredpa W Havajda MaTEeMaTHUECKOTO aHAJIN3a» 00ydJarolrecs
OBJIAJICBAIOT YHHUBEP CAJIbHBIM SI3BIKOM COBpEMEHHOW HayKH, KOoTopas (popmymupyer
CBOM JIOCTHIKEHHS B MaTeMaTHIeCKOn (hopme.
VY4aeOHbIi Kyp ¢ anreOpbl 1 HaYaJl MaTEMaTHUY€CKOTO aHAJIN3a 3aKJIa/IbIBACT OCHOBY IS
YCHEIIHOTO OBJaJcHUs 3aKkoHaAMU (U3UKUA, XHUMHH, OWOJIOTUH, TMOHUMAaHUSI
OCHOBHBIX TEHJCHIIMA  OSKOHOMHKH W  OOIIECTBEHHOW JKW3HH, IO3BOJISIET
OpHUEHTHPOBATHCI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUAX,
YBEPEHHO HCIOJb30BaTh X B IMOBCEAHEBHOM >XKM3HU. B TOXXe Bpemsi OBIajcHHE
a0CTp aKTHBIMHU M JIOTHUECKU CTP OTUMHU MATEMATUIECKUMHU KOHCTP YKIIUSIMH P a3BUBACT
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEP KICHWS,
MCIOIb30BaTh 0000IICHNE W KOHKpETH3alluio, aOCTpardpoBaHUE W aAHAJOTHIO,
dbopMHpyeT KpeaTUBHOE U KP HTHIECKOE MBITIICHHE. B X0/1¢ N3ydeHus anreop bl U
HayaJl MaTEeMaTHYECKOTO aHaju3a Ha YPOBHE CpeIHEro ooIiero oOpa3oBaHUs
o0ydJaromuecs MoJTy4aroT HOBBIM OTBIT PEIICHUS NP UK HBIX 3a]ad,
CaMOCTOSITENIBHOTO TIOCTP OCHHSI MaTEMaTHUECKUX MOJIETIeH pCaNTbHBIX CHTYyaIlud
U UHTEPIpETAlMH TOJYYCHHBIX PEIICHUH, 3HAKOMATCSA C IPHUMEp aMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B IPHUPOJIC, HAYKE U B UCKYCCTBE, C
BBIJJAFOIITUMHUCS] MATEMATHUECKUMH OTKP BITUSIMH ¥ UX aBTOPaMHU. YUEOHBIH KypcC
anreOppl M HaYyajdl MAaTeMaTU4YEeCKOro aHaiu3a o00JiajaeT 3HAYUTEIbHBIM
BOCITUTATENIBHBIM TIOTCHIIMAJIOM, KOTOPBIH peanu3yercs Kak 4depe3 YUeOHBIN
MaTepuaJl, CrIoCOOCTBYIONTUH (hOPMHUP OBAaHUIO HAYYHOTO MHPOBO33p €HUS, TaK
yepe3 cnenupuky ydeOHOM AesaTeIbHOCTH, TpeOyromield caMOCTOSATEIbHOCTH,
AKKypaTHOCTH, MPOJOJDKUTEILHON KOHIICHTpAIlMd BHUMAHUA U
OTBETCTBEHHOCTHU
3a MOJIYYEHHBIHN pe3yJIbTarT.
B ocHoBe meToauku 00ydeHHs anredpe 1 HayajiaM MaTeMaTHIECKOTO aHATN3a JIKUT
JeATEIIbHOCTHBIN TP MHIIATI 00y YCHHS.
B ctpykrype nporpaMmmel o ajnredpe U HadajiaMm aHaJln3a BBIICSIOTCS CIETYIOIIHe
coJiep KaTeNIbHO-METOANYeCKue JuHuM: «Yucma wu  BelUUCHeHUs», «DyHKIMH
u Tpadukny, « YpaBHEHUS U HepaBeHCTBay, «Hauama mMaTeMaTH4eCKOTO aHaIN3ay,
«MHoOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEpIKATEIbHO-METOANIECKUE JIMHUU
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M3y4arTCs Ha NPOTSHKEHUHM JBYX JIET OOYy4Ye€HHUS Ha YPOBHE CpeaHEro oOIero
00pa3oBaHusl, ECTECTBEHHO JIOTOJIHSS P YT AP yra U MOCTENEHHO HACKIIAsICh HOBBIMU
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TeMaMH U pasjenamu. [[aHHbIN yueOHBIN KypC SABIISETCS HHTETP ATUBHBIM, TTOCKOJIBKY
00BenuHACT B ceOC CoaepIKaHNe HECKOJIBKUX MaTEMAaTHICCKUX JUCITUILUTHH: aiareopa,
TPUTOHOMETPHSI, MAaTEMaTU4 €CKUI aHAJIU3, TEOP Ul MHOKECTB U Apyrue. [1o Mmepe Toro
Kak oOydarolyecs OBJIaJeBalOT Bce OoJiee MIMPOKUM MAaTEMATUYECKUM arlap aTtoM,
Yy HHX IIOCIICIOBATSIIBHO (OPMHPYETCS M COBEPIICHCTBYETCS YMCHHE CTpPOHThH
MaTeMaTUYECKyI0 MOJENb pealbHOM CHUTyallMH, MPHUMEHSITh 3HAHUS, MOJYyYCHHbIC
B yueOHOM Kypce «Anredpa U Hadaia MaTEeMaTHYECKOTO aHaIU3ay, JUIS P CIICHUs
CaMOCTOSITEIBHO  c()OPMYJIMPOBAHHOW  MaTEeMaTHYECKOM  3ajadd, a  3aTeM
HWHTEPIIP €TUP OBATh MOJTYyYCHHBINA PE3yIbTar.

ConepikarembHO-MeTOIMYecKast JIMHUS —«Uwmcaa W BBIYMCICHHS» — 3aBEpINACT
(dhopMHpOBaHUE HABBIKOB HCITOJIBL30BAHMS JICHCTBUTEIILHBIX YHUCEN, KOTOpOE OBLIO
HAyaToO Ha yYpOBHE OCHOBHOI'O ob1iero oopazosanus. Ha ypoBHe cpemnero ooOiero
oOpa3zoBanusi ocoboe  BHUMaHue  yjenserca  (QOPMHUPOBAHUIO  NPOYHBIX
BBIYMCITUTEILHBIX HABBIKOB, BKIIOUAIONIUX B ¢€0Sl MCIOJIb30BAHUE Pa3TUIHBIX (OpM
3aIMCH JEHCTBUTEILHOTO YHCIA, YMEHHE P AIIMOHATBHO BBITIOJHATE ICHCTBUS C HUMH,
JenaTh TPUKHIKY, OIICHWBAaTh pe3yiprar. OOyuaronmecs IMOIy4al0T HaBBIKA
P HOJIMKEHHBIX BBIYWCIICHUNA, BBITIOJIHEHUS JEHCTBUN C YHMCIaMH, 3alTMCAHHBIMU B
CTaHIapTHOW ¢GopMe, WCIOIb30BAHUA MAaTEeMAaTHUYECKUX KOHCTAHT, OIICHUBAHUS
YUCIIOBBIX BBIP AKCHUH.

ConepxatenbHas TUHUS « YpaBHEHHsI M HEPAaBEHCTBA» PEAM3YeTCs Ha TP OTSHKCHUM
BCEro 00ydeHHs Ha ypOBHE CpETHETO 0OIIEro 00pa3oBaHus, ITOCKOJBKY B KAXKIOM pa3ziere
nporpaMMbl TP €IyCMOTPEHO peEIIeHHe COOTBETCTBYIOMUX 3anad. OOyuaromrmecs
OBJIAJICBAIOT PA3IMYHBIMU METOAAMH PEIIEHHS IETTBIX, PAIIHOHATLHBIX, UP PALMOHATIBHBIX,
MOKa3aTeNbHBIX, TOrap MUY ECKIX U TPUTOHOMETPMUECKUX YPaBHEHHMI, HEPABEHCTB U UX
cucteM. [lonydeHHbIe yMEHUS HCTIOJB3YIOTCS TIPU UCCIIEI0BAHNH (DY HKITHIA C TTIOMOIIIBIO
P OM3BOAHOM, pEIIEHUH MPUKIAJHBIX 3a7]ad U 3a/1a4 Ha HAXOXJICHHE HanOOJBIINX
1 HAaMMCEHBIINMX 3HAYeHNH (pyHKImK. J[aHHast coeprkaTeTbHas JTMHIS BKITIOYACT B ceOsT TAKOKe
(dhopMUpOBaHNE YMEHHUH BBITIOTHATH PacyeTsl o Gop MysaM, mp eoOpa30BaHMsI MEIbIX,
pallMOHAIBHBIX, UPPAIMOHAIBHBIX U TPHUTOHOMETPUYECKUX BBIPAXKCHHUM, a TaKKe
BBIp@KCHUHN, COJEpIKAIIMX CTeneHH ©W  Jjorapudmel.  braromaps w3ydeHHIo
anreOpanyecKoro MaTep vaja Imp OUCXOJIUT AaTbHEHIIee p a3BUTHE AITOPUTMUIECKOTO U
aOCTPAKTHOrO MBINIICHUS OOydJaronmxcs, (OPMHUPYIOTCS HaBBIKH J1EAyKTHBHBIX
paccyxJeHui, paboThl ¢ CHMBOJIBHBIMH (DOPMaMHU, TP €/ICTABJICHUS 3aKOHOMEPHOCTEH 1
3aBHCUMOCTE B BUJIE PABEHCTB U HepaBEHCTB. Anredpa npeiaraet 3¢(GeKTUBHbIC
WHCTP YMEHTBI JIIS P SIIISHUS TP aKTUICCKUX M €CTeCTBCHHO-HAYUHBIX 3aJ1a4, HATJISTHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

CoieprkarerbHO-MeTo audecKast TUHUS « DyHKITUHN 1 Tp aUKW» TECHO Iep SIIETaeTCs C
APYTHUMH JIHHASAMH Yy4eOHOro Kypca, IOCKOJIBKY B KaKOM-TO CMBICIIE 3aJiacT
MOCJICIOBATENIBHOCTh M3YYCHHUS MaTepuaja. M3ydeHrne CTEeNeHHOM, IMOKa3aTelIbHOM,
Jorapu(MHUYECKO M TPUTOHOMETPUYECKUX (YHKIMH, HX CBOWCTB U T'padUKOB,
WCTOJIb30BaHUe (PYHKITUN JUISI pelieHus 3ajad U3 JPYTrux Y4eOHBIX MPEIMETOB U
peaNTbHOM KU3HU TECHO CBSA3aHO KaK C MaTEeMaTHYECKUM aHAJIW30M, TaK
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U C pelleHUeM ypaBHEHHI U HepaBeHCTB. [Ipu 3Tom OoJblioe BHUMAaHHE yAENsSETCs
dbopMUpPOBaHUIO YMEHUS BbIpa)kaTh (HOpPMyJaMHU 3aBUCUMOCTU MEXAY pas3IMYHbIMU
BEIIMYMHAMM, UCCIIEA0BATh MOJIyuyeHHble (YHKIMM, CTPOUTh UX Tpaduku. Matepuan
COJIep KATENbHOM JIMHWM HAllEJI€H HA Pa3BUTHE YMEHUM M HABBIKOB, MO3BOJISIOIIMX
BbIpakaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMH B pa3auyHON (opMme: aHAIUTHYECKOH,
rpaduyueckoii u cinoBecHOU. Ero nuzydeHnue cnocoOCTBYeT pa3BUTHIO alTrOp UTMUYECKOTO
MBIIIJIEHHUS, CIIOCOOHOCTH K 0000IICHHUIO U KOHKP €TU3alli1, UCTIOJb30BAHUIO aHAJIOTHIA.
ConepxarenbHass JmHUS «Havama MartemaTtmyeckoro aHaiu3a»  IO3BOJIIET
CYILLIECTBEHHO PacCIIMPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPHUKIAJHBIX 3a7]ad,
JOCTYIIHBIX OOYy4YaroUMMcs, Y KOTOPBIX MOSABISAETCS BO3MOYKHOCTh MCCIEN0BATH U
CTpOUTH I'paduky QYHKIHMMA, ONpeaeNnsTh UX HAauOOJbIINe U HAaUMEHbIIINE 3HAYEHUS,
BBIYHMCIATh IUIOIIAAN GUTYp U OO0BEMBI Tel, HAXOAUTh CKOPOCTU M YCKODEHUs
npoueccoB. CoaepkarenbHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTP OCHUS
MaTEMaTHYECKUX MOJENEN peabHbIX CUTyalluid, HAXOKAECHUS HAWTYYILErO P EHIEHNS
B NPHKIAJTHBIX, B TOM YHCI€ COLHMAIBHO-3KOHOMHUYECKUX, 3aJayax. 3HAKOMCTBO
C OCHOBaMHM MAaTEMAaTHYECKOr0 aHaju3a CIIOCOOCTBYET pa3BUTHUIO aOCTpPaKTHOIO,
(hOopMaNbHO-JIOTMYECKOTO M KPEATUBHOTO MBINIJIECHUS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBarh NP OSBICHUA 3aKOHOB MAaTEMATUKA B HAyKE, TEXHUKE U HUCKYCCTBE.
OOyuyaromuecst y3HalOT O BbIJIAIOUIUXCS PE3yJIbTaTax, MOJYUYEHHBIX B XOJ€ Pa3BUTUA
MaTeMaTHUKH KaK HayKHd, U UX aBTOpax.
CopnepixarenbHo-MeTOAMYECKast JUHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  1€0pETHKO-MHOXKECTBEHHBIC
NP E€ICTaBJIEHUS IIPOHU3BIBAIOT BECH KypC IIKOJIBHOM MATEMATHKU M P €IJ1araroT
HanboJiee YHUBEP CAJIbHBIN SI3bIK, OOBEIUHSIONIUI BCe pa3/elibl MaTEMATUKU U €€
ITp MJI0KEHUI, OHU CBSI3BIBAIOT P A3HBIE MATEMATUYECKUE JUCIUIUIMHBI B €JUHOE LIETIOE.
[losTOMy BaXHO JaTh BO3MOXKHOCTh OOy4YarolleMycs IOHMMAaTh TEOPETUKO-
MHO>KECTBEHHBIH S13bIK COBP EMEHHO MATEMATHUKH M HUCIIOJIb30BATh €T'0 JJ151 BBIP AYKEHUS
CBOMX MBICJIEH.
B yueGHOM Kypce «AnreOpa U Hadana MaTEMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYE€CKOT'O MOJIETIUPOBAHMsI, KOTOPBIE [P U3BaHbI C(HOP MUPOBATH
HaBBIKA IOCTPOEHUS MOJEIEH pEaJIbHBIX CUTyalWd, UCCIENOBAHUS ITHUX MOJEIEH
C MOMOUIBI0 ammapara anaredpbl 1 MaTeMaTUYECKOTO aHallu3a U HHTEpIp eTalyu
MOJIyYEHHBIX pe3yJbTaTOB. Takue 3ajaHus BIUIETEHbl B KaXKIbId W3 Pa3/elioB
IpOrpaMMbl, MOCKOJbKY BeCh MaTepuaj y4eOHOTO Kypca LIMPOKO HCIOJIb3YETcs
IUISL pelleHusl NPUKIaAHbIX 3ajad. [Ipu pemennn peanbHbIX MPaKTUYECKUX 3a/ad
oOyuarolecs pa3BUBAIOT HAOII0IATEIHLHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HCIOJIL30BaTh AaHAJIOTHI0, 0000IIaTh W KOHKpPETU3UPOBATH
npoOnemy. JlesTenbHOCTh O (POP MUPOBAHHMIO HABBIKOB P €ILICHHUS NP UKJIAAHBIX 331a4
OpTaHU3yeTCs B MPOILIECCe U3YUEHUS BCEX TEM YueOHOTO Kypca «Airedpa u Hayana
MaTEMaTUYECKOTO aHAIU3AY.
O611ee 4yuCI0 4acoB, pEKOMEHOBAHHBIX JJIsl U3yUeHHUsl y4eOHOTo Kypca « Anredpa u
Hayajla MaTeMaTuueckoro ananuza», — 170 gacoB: B 10 kmacce — 68 gyacoB (2 yacaB

Henento), B 11 kmacce —102 gaca (3 yaca B Helelo).
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COAEPKAHUE OBYYEHUSA

10 KJIACC
Yuciaa v BHIYUCICHUA
Panuonanpabie uricia. OObIKHOBEHHbBIE U IECSI TUHYHBIE POOU, TP OLIEHThI, 0ECKOHEUHbIE
nepuoanyYeckue Apobu. Apudmernueckue onepanuu ¢ panuoOHATbHBIMU YUCIAMU,
npeoOpa3oBaHusl YMCIOBBIX BbIpakeHuil. [IpuMenenue npobeit U TP OLEHTOB IS
pelIeHUs P UKJIAJHBIX 3aJ1a4 U3 Pa3JIUYHbIX OTPaCiIed 3HAHUM U P €aJIbHOU KU3HH.
JleiicTBuTenbHbIE YnCa. PalonansHbie U Mp p allMOHANbHbBIE yncia. ApudmMerndeckre
omnepaluud ¢ JACUCTBUTENbHBIMU uuciamMu. [IpuOmmkeHHbIe BBIYUCICHUS, TP aBuia
OKp yYIJIEHMs, P UKUJKA U OLIEHKA PE3YJIbTaTa BEIYMCICHUN.
Crenens ¢ uensiM nokasareneMm. CTangapTHas Gopma 3anucy AeHCTBUTENBHOTO YUCTA.
Hcnonp3oBanue mnoaxoasuied (opMbl 3amucy  JIEUCTBUTENbHBIX YHUCEN IS
peleHns IpakTUYeCKUX 3a1a4 U Ip €ICTaBIECHNS JaHHBIX.
ApudmMernuecknii KOpeHb HaTypalibHOM creneHu. JlelcTBus ¢ apuMeTH4eCKUMU
KOpHAMM HATypaJIbHOU CTEIICHHU.
CuHyC, KOCUHYC U TAHI'€HC YHUCIOBOT'0 ApIryMEHTa. ApKCUHYC, apKKOCHHYC, ApPKTAHTEHC
YUCIIOBOI'0 apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TP €00 a30BaAHMUS.
[IpeoOpaszoBanue TP ATOHOMETP UUECKUX BBIP A)KEHUM. OcHoBHbIE
TP UTOHOMETP UYeCKHEe (HOPMYJIBI.
YpaBHeHne, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHcTBA. Meron
WHTEP BAJIOB.

Pemenue niensix u 1p 00HO-parimoHaIbHBIX YPaBHEHUH 1 HEP AaBEHCTB.

Pemienne np paumoHaibHbIX ypaBHEHUNM U HEP ABEHCTB.

Pemenne Tp uroHOMeTp M4ECKUX yp aBHCHUM.
[IprMeHeHre ypaBHEHUI U HEP ABEHCTB K P CIIEHUI0 MAaTEMAaTHYECKUX 3a/1a4 U 3a]1a4 U3
pPa3IWYHBIX 00J1acTeld HAYKU U P eaJbHOM KU3HH.

DyHKUUU U rpaduxu
Oynkius, cnocoObl 3aganus QyHkiuu. ['paduk Qynkiun. Bzaumuo oOGpaTHbIe
GbyHKIHIH.

O6nacte ompefeneHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu ¢yskuumu.
[IpomMexyTKH 3HAKOTIOCTOSTHCTBA. UeTHbIE M HeueTHbIE (DY HKIINU.
CreneHHass QyHKIUS C HATypaJbHBIM U IEJIBIM rnokasareneM. Ee cBoucCTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-Oi CTETEHHU.
Tpuronomerpuyeckast OKpy>KHOCTb, OIp €JI€JICHUE TP UTOHOMETP MUECKUX (yHKIUH
YUCIIOBOI'O apryMEHTA.

Havajna maTeMaTHuecKOro aHaju3a
HOCJIGI[OB&TGJIBHOCTI/I, CIIOCOOBI 3aJlaHdsl mociegoBaTeIbHOCTE. MOHOTOHHBIC
nOoCJIICA0BATCIBbHOCTHU.

18



Apudmernueckass W TeOMETpHYEcKass Mporpeccud. beckoHewHO yObIBaroIIas
reomerpuueckass mporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETp U4ecKon
nporpeccud. Popmyra CIOXHBIX TPOLEHTOB. Mcrnonab3oBaHWE MpPOTPECCHH ISt
pEeIlIeHUs pealbHbIX 3aJ1a4 MPUKIAJHOTO XapakKTepa.

MHo:xecTBa U JIOTUKA
MHO3K€eCTBO, OIep alluu HaJl MHOXKecTBaMHU. J{narpammel Diiniepa—Benna. [1p umMenenne
TEOP ETUKO-MHOKECTBEHHOTO aIllapara JJisi ONMCaHNS PEATbHBIX POLIECCOB U SIBJICHUI,
MIPH P ELICHUHU 3a/1a4 U3 APYTUX YUCOHBIX MPeEIMETOB.

Omnpenenenue, TeOp EMa, CIEICTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yuciaa ¥ BbIYHCIEHUS
HatypanbHblie u 1ienbie uncna. [[pu3Haky 1eTuMOCTH LENbIX YUCEIT.
Crenens ¢ panmoHaJIbHBIM MTOKa3aTeseM. CBOMCTBA CTENEHHU.
Jlorapudwm uncna. JlecaTuuHbie U HATYP aJIbHBIE JIOTap U(PMBI.

YpaBHeHHs U HEPpaABEHCTBA

[IpeoOpa3oBaHue BbIp aXKEHUI, COJIEPKAIIUX JIOTap UPMBI.
[IpeoOpa3oBanue BBIPDA)KEHUM, COJEpX AIIMX CTENEHH C  PalHOHAIBHBIM
MIOKA3aTeNEM.

[IpuMep bl TP UTOHOMETP UUECKUX HEP ABEHCTB.

[Ioka3aTenbHble YpaBHEHUS U HEP ABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEP aBEHCTBA.
Cucrtembl JIMHEWHBIX YpaBHEHUW. PernieHue mpukiIaaHbIX 3ajad C MOMOIIbIO
CHUCTEMBI JIMHEMHBIX YP aBHECHHU.

CucreMbl 1 COBOKYITHOCTH P allMOHAJIbHBIX YPaBHEHUI U HEP ABEHCTB.
[IprMeHeHre ypaBHEHHUI, CHCTEM M HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3aJay
Y 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTell HAYKHU U peajbHOM KU3HMU.

DYyHKUUU U TPAPUKH
Oyukuus. Ilepuoanveckue Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH (DyHKIIMN.
Maxkcumymbl 1 MUHUMY MBI by HKITMU. HaunboJibiiiee 1 HauMeHbliiee 3HaueHue Oy HKIN
Ha NP OMEKYTKE.

Tpuronomerpudeckue QPyHKITMHN, X CBOUCTBA U Tpa(ukm.

[lokazaTenpHass u Jnorapudmuueckas (QyHKIHH, HUX CBOWCTBA U TpaduKu.

Hcnonp3oBanue rpagukoB GyHKIAN 715 P CIICHUS YPaBHEHUNA U TUHEHHBIX CHCTEM.
Ucnons3oBanue rpadukoB  GyHKIMA  JJIT  HUCCIEOOBAaHHUS  MPOIECCOB H
3aBUCUMOCTEH, KOTOPbHIC BO3HUKAIOT TMPH PEHICHUH 3aJad U3 JPYTUX y4YeOHBIX
P €IMETOB U P €AJILHOM KU3HU.

Havyana MaTeMaTH4€CKOI0 aHAJIN3A
HenpepsiBHble (QyHKIMH. MeTon HHTEPBAJIOB MJIsI PELICHUS HEPAaBEHCTB.
[IpouzBoanas pyHkuuu. I'eomerp nueckuii M Gu3NUECKUd CMBICI TP OU3BOJHOM.
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[IpousBoaHbIe AMeMeHTapHBIX (GYyHKIMH. DOpMyIbl HAXOXKIACHUS TP OU3BOJHOMN
CYMMBI, TIP OU3BEACHUS M YaCTHOTO (DyHKIIHA.

[Ipumenenue MPOU3BOJHONM K HCCICNOBAaHMIO (YHKIIMH HAa MOHOTOHHOCTH
Y KCTpeMyMbl. HaxoxkeHre HanOobIIero 1 HANMEHBIIIETO 3HaueHUsT (DYHKIMM Ha
OTPE3KE.

[TpumeHeHvre p OM3BOTHOM 711 HAXOKSHHS HAWTYYIIEro P elIeHHsI B TIP UKJIaTHBIX

3a/1a4uax, AJIs OMp e/IeSIEHHsI CKOP OCTH TP O1ecca, 3a1aHHOr0 Op MYJIOH MU TP apUKOM.
ITepBooOpa3nas. Tabnuna nepBooOp a3HbBIX.

Wuterpain, ero reoMmerpudeckuii U (pusmdeckuil cMmpici. Brruncienue nHTErpasa mo

dopmyne Herorona—JlelOuuma.

HPEJIMETHBIE PE3YJIbTATHBI

K xoniy obyuenus B 10 kaacce 00ydJaromuiicss MOJIYUHT CIAEAYIOIIUE TP €AMETHBIC
pE3yJIbTATHI:

Yucaa ¥ BBIYHCTICHUS:

OTIEp UPOBATH MOHITUSIMHU: PAIMOHATIBHOE U JICHCTBUTEIHLHOE YUCII0, 0OBIKHOBEHHAS U
JecsiTUIHas p o0k, NP OIIEHTHI;

BBITIOJIHATE apU(METUYECKHUE OTepalii ¢ pPaldoOHAIbHBIMU U JIEWCTBUTEIbHBIMU
YHUCJIaMU;

BBITOJIHAThH TP UOJIMKEHHBIE BHIYMCIICHUS, UCTIOIb3YsI MpaBujia OKpYyTIJICHUs, JIeTaTh
MPUKUAKY U OLEHKY PE3YJIbTaTa BHIYUCIICHUN;

OTIEp UPOBATH MOHITUSIMHU: CTENIEHB C IIEJIBIM MTOKa3aTeaeM, CTanaapTHas popma 3amnmcu
JNEUCTBUTEIILHOTO YMCIIA, KOP €Hb HATYP ATbHOM CTETIEHHU, MCIIOJIb30BATh MOAXOIAILYIO
dbopMy 3ammch AEHCTBUTEIBHBIX YHCET JJIS PENICHUS MPaKTHYSCKUX 3aaad H
TP €/ICTABJIEHUS TAHHBIX;

ONEpUPOBATH MOHATUSAMHU: CHHYC, KOCHHYC M TAaHI€HC IIPOHU3BOJILHOIO VIJIA,
WCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOIO yIja uyepe3 oOpaTHbIe TPHUTOHOMETPUYECKUC
(GyHKIHIH.

YpaBHeHMS M HEPABEHCTBA:

OIIEpUPOBaTh IOHATUAMU:  TOXIECTBO, YpPaBHEHWE, HEPABEHCTBO, LEIIOE,
panUoOHaIbHOE, WP PALMOHAIBHOE YPaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHMUE,

BBINIOJIHATh NpeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAXXEHUH U pellaTh
TP UTOHOMETP UYECKUE YP aBHEHUS;

BBITIOJIHATH TP €00pa30BaHus EbIX, PallMOHATBHBIX U UP P AllMOHAIbHBIX BbIPaKeHUN
Y peliaTb OCHOBHBIE TUIIBI LIENIBIX, PALMOHAIBHBIX U UP P alMOHAJIBHBIX yPaBHEHUN U
HEP aBEHCTB;

IIPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIS PELICHUS MATEMaTHYECKUX 3a/1a4 U
3aJ]a4u U3 Pa3IMUHbIX 00J1aCTe HAYKHU U p€alibHOM JKU3HU;

MOJEIUPOBaTh peajbHbIE CUTyallud Ha $3bIKE aJreOpbl, COCTABISATH BbIP AXKEHUS,
yPaBHEHHUsI, HEPABEHCTBA 10 YCIOBUIO 3aJa4d, UCCIEA0BATh IOCTP OCHHBIE MOIEIU

C UCIOJIb30BAHHUEM afmaparta ajareopbl.
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DOyHKIMU U TPaPUKH:
OTIEPHUPOBATh TMOHATHAMH: (QYHKIHS, CIOCOOBI 3amaHus (YHKIUH, 00JacTh
OTIp €/IeTICHUS K MHOYKECTBO 3HAUYCHHH Py HKIIUH, TP apuK QyHKITUH, B3AaHMHO 0OpaTHBIC
bynxmm;
OTICpUPOBATh TOHATHSIMHU: YETHOCTh M HEUETHOCTh (YHKIHMH, HYJIH (OYHKIIHH,
TP OMEXKYTKH 3HAKOTIOCTOSTHCTBA,

WCTOJIB30BaTh TpauKu (yHKIUN TSI PEIICHUS ypaBHEHUH;
CTpOUTH U UUTATh I'p aUKU TMHESHHOH (DYHKIMH, KBaAPATUIHONU (yHKITUH, CTCTICHHOM
(GYHKIIMY C TIETTBIM MTOKa3aTeeM;
WCMOJIH30BaTh rpaduky (yHKIMIA JIs1 UCCIISIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH TpU
peIIeHNr 3a/lad U3 JAPYTUX y4eOHBIX MPEIMETOB U pealibHOM >KM3HHU, BBIPAXaTh
dbopMysIaMu 3aBUCUMOCTH MKy BETUINHAMH.

Hauyajia MaTeMaTH4eCKOT0 aHAJIN3A:
OTICpUP OBATh MOHATHUAMU: MOCICA0BATCIILHOCTD, ap HPMETHICCKAS K T€OMETP HIeCKast
TP OT'P €CCHUH;
OTICpUPOBATh MOHATHUAMH: OECKOHEYHO YOBIBAIOIIas TCOMETP MUECKasl TP OTP CCHsl,
cymMMa OECKOHEYHO yOBIBaIOIIEH reOMETP MUE€CKOM TP OTP ECCHH;

3a/1aBaTh NMOCIEA0BATENILHOCTH Pa3JIUYHBIMU CIIOCO0AMU;
WCTOJIb30BaTh CBOWCTBa TMOCIIENOBATEIILHOCTEH W TPOTPECCHA ISl P EUICHUST
peaNbHBIX 3324 MPHUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA:
OIIEPUP OBATh MOHATHUSIMHU: MHOXKECTBO, OTIEPALIMHM HAJlT MHOYKECTBAMH;
WCIIOJIb30BATh TEOP ETUKO-MHOXKECTBEHHBIN amnmapar il ONUCAHUS P EaJbHBIX
IIP OLIECCOB U SIBJICHUH, TIPH P EIICHUN 3a]1a4 U3 JPYTUX YIEOHBIX MPEAMETOB;
OTIEp NP OBATh OHATUAMU: OTIP €JIETIEHUE, TEOP EMA, CIIEICTBUE, TOKA3ATEIbCTBO.

K xoniy o0yuenus B 11 kiaacce 00ydarouuics Moay4duT CIETyIONINE P eIMETHBIC
pE3yIbTaThI:

Yuciaa v BBIYHCITECHUS:

OINEPpUPOBATh MOHATUAMHU: HATYpPaJIbHOE, LIEJIOE€ YHUCIIO, MCIOJb30BATh IIPU3HAKU

JEITMMOCTH LIEIIBIX YHUCEII, PA3JI0KEHME YMCIIA HA P OCTHIE MHOKUTEIM JUTsl PELLIEHUS 3a/1a4;
OIEPp UPOBATh MOHATHUEM: CTENECHD C PAallMOHAJIBHBIM MOKA3aTEIIEM;

OIEp UP OBATH MOHATUSMU: JIoTapudM dYuCIa, JECATUYHBIE U HATypaJibHbIC

JorapudMsl.

YpaBHeHMs U HEPABEHCTBA:

NPUMEHATh CBOWCTBA CTEMEHU [JIs MpeoOpa3oBaHUs BHIPaKEHUM, OTEpHUpPOBATH
MOHATUAMU: TOKa3aTEIbHOE YPABHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI
MMOKA3aTENbHBIX YPABHEHUI U HEP ABEHCTB;

BBITIOJTHATH MPeo0pa30BaHMs BbIpAXKEHUI, Colep KalluX JJorapudmsl, OnepUpoBaTh
MOHSATUSMU: JIOTApU(PMUYECKOE ypaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIEC TUIIbI
Jorap upMUYECKUX ypaBHEHUN U HEP AaBEHCTB;
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HaXOJUTh P EUICHUS P OCTEUIIINX TP UTOHOMETP HUECKUX HEP ABEHCTB;
OTIEp UPOBATH MOHITUSMHU: CUCTEMA JIMHEWHBIX YPABHEHUI U €€ P CILIEHHUE, MCIIOIb30BATh
CUCTEMY JIMHEWHBIX YpaBHEHUH IS p CUICHUS NP AKTUYECKUX 3a]1a4;
HAaXOJIUTh P CICHUS TP OCTEMIINX CUCTEM U COBOKYITHOCTEN P AlIMOHAJIBHBIX YPaBHEHUI
Y HEp aBEHCTB;
MOJICTTUP OBaTh pPEaJIbHBIC CUTYallMd Ha S3bIKE ajareOpbl, COCTABISATH BBIP AJKECHUS,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI I10 YCJIOBHIO 3aJ]a4H, HCCIAEA0BAThH IOCTPOEHHBIE
MO/IEIU C UCTIOJIb30BAHUEM armaparta aareophl.

DyHKIMU U TpaPUKH:

OTepHUPOBaTh MOHATUSAMU: TEpuoaANYecKas (QyHKIUS, MPOMEKYTKA MOHOTOHHOCTU
GYHKIMM, TOYKU SKCTpeMyMma (YHKIMM, HAUOOJIbIIEE U HAUMEHbIIEE 3HAYCHUS
GYHKIIMM Ha TP OMEXYTKE, UCIIOIb30BaTh UX [ UCCIIeOBaHUs (PYHKINU, 3a1aHHON
rpadukom;

ONepHpoBaTh  MOHATUSAMHU: Tpauku  MOKA3aTENbHOW, JIorapu(pMUUECKOU U
TPUTOHOMETPUYECKUX (YHKIUI, M300paxarh UX HAa KOOPAMHATHOM IJIOCKOCTH U
WCIIOJIb30BATh JUISl P ELICHNS YPaBHEHU U HEP ABEHCTB;

n300paxarb Ha KOOPJMHATHOM IUIOCKOCTH TpaduKu JIMHEHHBIX YypaBHEHUH U
WCIIOJI30BAaTh UX AJIs PELICHUS CUCTEMBI JIMHEUHBIX YPaBHEHUM;

UCMOJIb30BaTh rpauKu GyHKUUN 1Sl UCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN 13
APYTUX yYEOHBIX TUCHUIUIMH.

Havyana MaTeMaTH4eCKOI0 aHAJIU3a:

ONEepHUpPOBaTh MOHATUSAMU: HeNpepbiBHAs (yHKUIUS, MNPOU3BOAHAS (YHKIIHH,
UCITOJIb30BaTh T€OMETP UUECKUM U (PU3NUYECKUI CMBICI TPOU3BOJHON I P ELIeHHS]
3ajay;

HaXOJUTb P OU3BOHBIE dJIEMEHTAP HBIX (DYHKIUI, BBIYUCISATH [P OU3BOIHBIE CyMMB,
[P OM3BENICHUS, YACTHOTO (YHKIIUK;

WCMOJIb30BaTh MPOU3BOJHYIO IS MCCIENOBaHUs (PYHKIIMM Ha MOHOTOHHOCTb U
AKCTP EMYMbI, IP UMEHATDH P E€3YJIbTaThl UCCIENOBAHUS K TIOCTP OCHUIO I'pa(UKOB;
WCIIOJIb30BaTh  NPOW3BOAHYKO  JUII  HAaXOXKIACHUS  HAWJIYYIIEero  PEIICHHs B
TP MKJIAIHBIX, B TOM YHCJIE COUMAIBHO -3KOHOMUYECKUX, 3a/1a4ax;

ONIEpUPOBATH MOHATUSAMU: TIEPBOOOPA3HAs U UHTETP aJl, IOHUMATh TEOMETP MUECKUN U
bu3nyecKuii CMbICT UHTETpaa;

HAaXOJUTh TEPBOOOpa3HbIE AIEMEHTAPHBIX (PYHKUMN, BBIYUCISATH HWHTErpal IO
dbopmyne Herorona—Jleibnuna;

pelmaTh NPHUKIAJHBIE 3aJa4d, B TOM YHCIE COLMAIBHO-DPKOHOMHYECKOIO U
(¢u3nyecKoro xapakrepa, CpeACTBaMi MaTEMAaTHYECKOI'O aHAIU3a.
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10 KIIACC
HanmenoBanue paznena  [Konmuectso, OcHOBHOE cOJiEep )KaHUE OcHOBHbIE BU/IbI ICSITEIILHOCTH
(TeMbl) Kypca 4acoB oOydaronmxcs
MHoOK€ecTBa palMOHATBHBIX 14 MHO2K€eCTBO, OnIEp allUH Hcnosb30BaTh TEOP ETUKO-

Y JCUCTBUTENbHBIX YUCE.
PanumonanpHble ypaBHEHUS U
HEp aBEHCTBA

HaJl MHOkeCTBamu. Jluarp ammel
Oiutepa—Benna.

Panuonanbhabie yncna. OObBIKHOBEHHBIC
U JIECITUYHbIE AP OOU, TP OLICHTHI,
OECKOHEYHBIE TIep U0 IUYECKHE JIP O0U.
Apudmernueckre onepanyu

C palMOHAIbHBIMU YUCIIAMHY,
npeoOpa3oBaHUs YUCIOBBIX

BbIp akeHuil. [Ipumenenue npobeii u
TP OLICHTOB JIJ151 P CILICHHUS P UKJIATHBIX
3aJ1a4 U3 Pa3jIn4HbIX OTPaCiIel 3HAHUHU
Y pCaJbHOU KU3HHU.

JlencTBUTENILHBIC YUCIA.
PannonanbHbIe U Hp P alIMOHAJIBHBIE
gucna. ApudmMeTrnieckue onep auu

C JEUCTBUTEIbHBIMHA YUCIAMU.
[Ipubnv>KeHHbIE BBIYUCIICHHUS, TP aBUJIA
OKp YIJICHHUS, P UKUKA U OLICHKA
pe3ybTaTa BEIYNCICHHM.

MHOYKECTBEHHBIN aImapart

JU1s1 OTTMCAHUS X014 PELLICHHUS
MaTeMaTUYECKUX 3a7a4, a TAKXKe
pEaNbHBIX NP OLECCOB U SABJICHUM,
IpU pEIICHNH 3aJa4 U3 AP YyTrux
y4eOHBIX P EIMETOB.

OnepupoBaTh MOHATHSIMM:
palroHaIbHOE YUCIIO, IEUCTBUTEIBLHOE
YHCII0, OOBIKHOBEHHAS AP OO0b,
JeCSITUUHAS 1P 00b, TP OLIEHTHI.
BoInoJaHATH apupmMeTryecKkue

OIEP AU C PAUUOHAIBHBIMU U
JENCTBUTEIbHBIMU YUCIIAMU;

p UOJTMYKEHHBIC BHIYUCIICHHUS,
UCMOJIb3Ysl P aBUJIa OKP yTJIEHHUS.
JesaTb NPUKUAKY U OLIEHKY
pe3yapTaTa BEIYUCICHUN.
OnepupoBaTh NOHATUSIMH:
TOKJIECTBO, YPaBHEHHE, HEP ABEHCTBO;
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ToxnecTBa M TOXKIECTBEHHbIE
npeoOpa3oBaHus. YPaBHEHUE, KOPEHb
ypaBHeHus. HepaBeHcTBO, pemieHue
HEpaBEHCTBAa. MeTo 1 MHTEpP BAJIOB.
Peurenue nensix u gpoOHO-
palMoOHANbHBIX YpaBHEHUH U
HEpPaBEHCTB

LIEJIO€ U pallMOHAJIbHOE Y aBHEHUE,
HEP ABEHCTBO.

BoInoHATH NPeo0pa30BaHUA LIETBIX
Y PalMOHAJIBHBIX BBIP aKEHUU.
PemraTe OCHOBHBIE TUIIBI LIENBIX

VPP alMOHAJIbHBIX YPaBHEHUN U

HEP ABEHCTB.

IIpuMeHATH p allMOHAJIBHBIC
YPaBHEHUS U HEPaBEHCTBA

I p €lIEHUSI MAaTEMAaTHYECKUX 3a7a4
Y 3a/1a4 U3 P a3JIMYHBIX 00JIaCTel Hay KU
Y pCaJbHOU KU3HU

Oynkuuu U rpapuku. CTeneHy
C LIEJIBIM [TOKa3aTeeM

OyHKIMSI, CIOCOObI 3a1aHus Py HKIIUH.
B3aumuo obpathbie pynkiuu. ['p aduk
byHKUIUN.

O6nacTh onpefeneHust U MHOKECTBO
3HaueHuH PyHkuu. Hynu pyHkumm.
[IpomexyTKH 3HAKOTIOCTOSIHCTBA.
UerHbie 1 HeYETHBIE (YHKIIMU.
CreneHb € IeTbIM TOKa3aTENEM.
CrangapTtHas opma 3aIucu
JENCTBUTEIILHOTO YUCIIA.

W cronp30BaHuEe MOAXOASIICH GOp MBI
3aIMCH JCUCTBUTEIHHBIX YHCE

JUJIS p EIIEHUS MPAKTUYECKUX 3a71a4

Y TP E€/ICTaBJICHUS TaHHBIX.

OnepupoBaTh NOHATUAMM:
byHKIMS, CIOCOOBI 3aJaHUS
(GyHKIIMY, B3aUMHO OOpaTHbIE
byHKIHIM, 00J1aCTh O eACIICHUS
Y MHOYKECTBO 3HaU€HUH (yHKIINH,
rpaduk QyHKIMH; YETHOCTh

¥ HEYETHOCTh QYHKIIMH, HYTU
byHKIIMHU, TIP OMEXY TKU
3HaKOMOCTOSHCTBA.
BbInoHATH IpeoOpa3oBaHus
CTEIEHEH C LeIbIM [T0Ka3aTEeNIEM.
Hcnonb30BaTh CTaHIap THYHO
(dopMy 3anucu AEUCTBUTETBLHOTO
qucla.
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CrenenHast QyHKITUS ¢ HATYP aJIbHBIM
U 1IEJIBIM ITOKa3aTteiieM. Ee cBolicTBa n

rpaduk

dopmyaMpoBaTh

U WLTIOCTPUPOBATH Tpaduuecku
CBOMCTBA CTEIICHHOU (DYHKITHH.
Boipaxkarts popMy1aMu 3aBUCUMOCTH
MEXIy BEITUUYNHAMHU.

HUcnoas3oBats ungposbie

pecypchl U1 IOCTP OCHUS

rpadukoB QyHKIUHU U U3yUEHUS

UX CBOWCTB

ApudmMerndeckuii Kop €Hb
n—OW CTEIICHU.
HppanrioHanbHbIE ypaBHEHUS
Y HEpaBEHCTBA

18

Apudmernueckuii KOp eHb
HATypaJibHOM CcTeneHu. JlercTBus

¢ apupMETHUECKUMH KOP HIMU n—OU
CTEIICHHU.

Pemenue up p aimoHanbHbIX ypaBHEHUN
Y HEP ABEHCTB.

CaoiicTBa 1 TpaduK KOp HA n-O1
CTETECHH

DopMyIHPOBATH, 3aIIUCHIBATH

B CUMBOJINYecKoi popme

Y WJICTPUPOBATH IPUMEPaAMM
CBOMCTBA KOPHs 1-OU CTEIICHU.
BbInoaHsATH 1p eo0pazoBaHUs

Yp p allMOHAIBHBIX BBIPA>KEHUIA.
Pemiatbs OCHOBHBIE THUIIBI
UppalMoOHAJIILHBIX YpaBHEHUH

Y HEp aBEHCTB.

IIpumMeHATH 1J1s1 pemeHnst
PAa3JIMYHBIX 32124 UP P allMOHAIbHbBIC
ypaBHEHHUSI U HEP ABEHCTBA.

CTtpoutb, yuTaTth rpaduk KOpHs 1n-0¥
CTEIEHMU.

Hcnouab3oBaTth HU(ppPOBLIE pecyp bl
U151 TTIOCTP O€HUS TpauKOB (PyHKITHIA
Y U3y4EHUS UX CBOMCTB

25



OdenepanpHas pabouas mporpamma | Matematuka. 10—11 ximaccsr (0a30BbIil yPOBEHB)

Dop My JIbI TPUTOHOMETP UM 22 CuHyC, KOCHHYC M TaHT'€HC yncioBoro | OnepupoBaTh NOHATHAMM: CHHYC,
Tp HI'OHOMCTP HYCCKHC apTryMEHTa. Ap KCHMHYC, apKKOCHHYC KOCHHYC U TAaHT'CHC ITP OU3BOJIBHOT'O
YpaBHEHHUS Y AP KTaHI'€HC YUCIIOBOTO apTyMEHTA. yria.
TpuroHomeTp udecKasi OKp y>KHOCTb, Hcnosb3oBaTh 3aUCH
OIIP EAEIIEHUE TP UTOHOMETP HUECKUX P OU3BOJIBHOTO YTJIa Yepe3 0OpaTHbIe
(GYyHKIMN YUCIIOBOTO apTyMEHTAa. TP UTOHOMETP NUECKUE PYHKIUH.
OCHOBHBIE TP UTOHOMETP HUECKUE BpInoHATH Npeodpa3oBaHus
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHHI.
TP UTOHOMETPUYECKUX BBIPAKEHUM. Pemratb OCHOBHBIE THIIBI
Pemenue TpuronoMeTp nuecKux TPUTOHOMETP MYECKUX YPaBHEHUN
yp aBHEHUM
[TocnenoBaTenbHOCTH 5 [TocnenoBatenbHOCTH, CIOCOOBI OnepupoBaTh NOHATUSIMU:

U TIp OTp €CCUU

3aJJaHHs TIOCIEA0BATEIbHOCTEM.
MOHOTOHHBIE IOCIIEN0BATENBHOCTH.
Apudmerndeckass 1 T€OMETp MIeCKas
nporpeccun. beckoneuHo yoniBaromas
FEOMETP MUECKAs P OTP ECCHUS.
CyMMa 6eckoHeuHO yObIBaroIen
T€OMETP NUECKOU TP OT'P ECCUMU.
@opMmyJia CIOKHBIX IPOIIEHTOB.
Hcnonb30BaHue Mp Orp €CCuu

IS p €UICHUS p €alIbHBIX 3a]1a4
MPUKJIAJHOTO Xapakrepa

NOCJIEI0OBATENBHOCTb,
apu@mMeTudeckasi 1 reOMeTp HuecKas
P Orp ecCUM; OECKOHEUHO yObIBatoIas
TE€OMETP MUECKasl P Orp eccusi, CyMMa
OECKOHEYHO yOBIBaIOIIEH

reOMETP HIECKOM TP OT'P ECCHM.
3aaaBaThb I10CJIEI0BATEILHOCTH
pa3JIMYHBIMU CIIOCOOAMMU.
IIpumeHATHb POpMYJTy CIOKHBIX
NPOLEHTOB /ISl pelieHus 3a7a4

U3 P ECAIBbHOU TP AKTUKA

(c UCTIOJIb30BAHUEM KaJIbKYJISITOPA).
HUcnosab3oBaTh CBOICTBA
MOCJIEA0BATEIILHOCTEN U P OTP €CCUM
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JUTSL pEIICHUS peasIbHBIX 3a/1a4
NP UKJIAJTHOTO Xapakrepa

[ToBTOpEeHnue, 06061IeHNE, 3 OCHOBHBIE IOHATHSA Ky ca aJITeOpbI IIpuMeHsATH OCHOBHBIE IOHSTHS Kypca
cUCTeMaTU3alus 3HAaHUM ¥ HayaJl MATeMaTHIECKOTO aHAITN3a anreOpbl U HaYajJ MaTEMaTHYECKOTO
10 xmacca, 000011IEHNE aHau3a JJIs P eIIeHUs 3a1a4
Y CHUCTEMATHU3alUs 3HAHUU U3 peajgbHOM KU3HU U 1P yTUX
HIKOJIbHBIX JUCLUTUTUH
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOT'PAMME
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11 KIIACC
HaumenoBanue pazaena  |Konuuectso OcHOBHOE conep )KaHNE OCHOBHBIE BUJIBI IEATENBHOCTH
(Temsl) Kypca 4acoB 00yJaroIux cs
CreneHb ¢ panMoHaIbHbIM 12 Crenenp ¢ panuoHaJIbHbIM DopMyJIHPOBATH, 3ANUCHIBATD

MOKa3aTeJeM.
[TokazaTenbHas QyHKIUS.
IToka3aTenbHbIE ypaBHEHUS
Y HEpaBEHCTBA

nokazareiieM. CBOMCTBA CTEIEHU.
[IpeoOpazoBanue BBIp a)KEHUH,

COACPpKAIUX palrOHAJIbHBIC CTCIICHH.

[Ioka3aTenbHbIE ypaBHEHUS

Y HEPaBEHCTBA.

[Toka3zatenbHas PyHKIIHS, €€ CBOMCTBA
U rpaduK

B CUMBOJIH4YeCcKoH opme

Y MWJTIOCTPUPOBATH PUMEpPaMHu
CBOMCTBA CTEICHHU.

IIpuMeHATH CBOMCTBA CTENEHU

T TIp €00p a30BaHMUSI BBIP AXKEHUIA.
DopMyJIHPOBATH

Y WK CTPUPOBATH rpaduvecku
CBOWCTBA MOKAa3aTEIbHON (PYHKITUH.
Pemiatb OCHOBHBIE THIIBI
IIOKA3aTEIbHBIX YPABHEHUN

Y HEP ABEHCTB.

HUcnonb3oBath HudpoBbIe pecypChl
JUJIS TIOCTP OCHUS TpaduKoB PyHKITHAN
Y U3YYEHUS UX CBOMCTB

Jlorapudmudeckast QpyHKIHSI.
Jlorapudmudeckue ypaBHEHUS
Y HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecaTaHbIE M HATYP AJIbHBIE
Jorap upMsl.
[IpeoOpa3oBanue BbIpAXKEHUH,
COJIEp KaIKX JIoTap U(pMBI.
Jlorapudmuyeckue ypaBHEHHs
Y HEpaBEHCTBA.

DopMyJIMPOBAThH, 3ANIUCHIBATH

B CUMBOJINYECKO# (popme

Y MWJTIOCTPUPOBATh IPUMeEpPaMu
CBOIiCTBa Jorap udma.
BoinoaHsaTh npeoOpazoBaHus

BBIP &)KEHUH, COJIEP KAIIUX

JaoTrap uQMBl.
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Jlorapudmudeckas GyHKIHs, €€
CBOMCTBA U Irpaduk

DopMyJIHPOBATH
U MWJLTIOCTPUPOBATh rpaduyecku

CBOMCTBA Jorap HPMUIECKON (hyHKITHH.

Pemratb OCHOBHBIE THIIBI
JorapuPMUUECKIX ypaBHEHHI

Y HEP ABEHCTB.

HUcnosb3oBaTh HU(ppPOBLIE pecyp bl
U151 TIOCTP O€HUS TP aUKOB (PyHKITHIA
Y U3y4E€HUS UX CBOMCTB.
3HAKOMHUTBLCS C UCTOPHEH Pa3BUTHS
MaTeMaTUKU

Tpuronomerp nueckue
(GyHKUMU 1 UX TpapuKu.
Tpuronomerp nueckue
HEPaBEHCTBA

Tpuronomerpuueckue PyHKIUHN, UX
CBOICTBa U Tpa(uKu.

IIp uMepBI TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBatb

MOHSITUEM TIep Mo Iy ecKast (OyHKITHS.

CtpouTh, aHAJIN3MPOBATH,
CPaBHUBATH rpaduku

TP UTOHOMETP MUECKUX (YHKIUH.
DopmMyaIMpOBaATH

Y MWJLTIOCTPUPOBAThL rpadpuieckn
CBOMCTBA TP UTOHOMETP UUECKUX
GyHKIUH.

Pemrarsb np ocreitime

TP UTOHOMETPHUYECKHUE

HEpP aBEHCTBA.

HUcnoub3oBath rpaguku

JUISL p ELIEHUS TP UTOHOMETPUYECKUX
HEP aBEHCTB.
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Hcnoab3oBaTh HU(PPOBHIE pecypchl
JUJIS TIOCTP OCHUS TpaduKoB PyHKITHAN
1 U3YYECHUS UX CBOMCTB

IIpownsBoanas. [ lpumenenue
TP OM3BOJHOM

24

HemnpepwiBubie hyHKIMHA. Metos

HHTCP BAJIOB JJIA P CHICHHA HCP aBCHCTB.

[IpousBoaHast QPyHKIMH.
["'eomeTpuueckuii u pU3NUECKUIA
CMBICJI TP OU3BOJHOM.
[Ipou3BoaHbBIE AEMEHTAP HBIX
¢byuxwmii. [IpousBoaHas cyMMBl,
P OM3BENICHUS, YaCTHOTO (PYHKIIUH.
[IpuMeHeHne np OU3BOAHOM

K UCCIIEIOBAHUIO (PYyHKITHIA

Ha MOHOTOHHOCTb U 3KCTP EMYMBI.
Haxoxnenne HanOoapIero

Y HAaUMEHBIIETO 3HaYeHUs! (PyHKUIUU
Ha OTpe3Ke.

[Ipumenenne np on3BOHOU

JU1s1 HAXOKJCHUS] HAWITY YILIETO
pellleHrs B P UKJIAIHBIX 3a/1a4ax,
JUJ151 OTIp €CJICHUs CKOP OCTH Mp O1iecca,

3aJlaHHOTO (OPMYIOH WiIn rpaduromM

OnepupoBaTh NOHATHAMU:

HeTIp ep bIBHAS (PYHKIIMS; I OU3BOIHAS
dyHKIMY.

Hcnonb3oBaTh reoMeTp MUECKUI

1 (PU3MYECKUIl CMBICH MP OU3BOHOM
JUIs p elIeHus 3aay.

Haxoaurts 0pOU3BOJHBIC
AIIEMEHTAPHBIX (yHKIUH,
BbIYMCJIATH ITP OU3BOHBIE

CYMMBI, IIp OU3BEICHHUS], YACTHOTO
byHKITHH.

Hcnosb30BaTh MPOU3BOIHYIO

IU1s1 UccaenoBaHus QyHKIUH

Ha MOHOTOHHOCTb Y DKCTP EMYMBl,
NPUMEHATDH pe3yJbTaThl
HCCJIEOBAHMS K ITOCTP OCHHUIO
rpaduKoB.

IIpMeHATH P OM3BOIHY IO

TSl HAX OKIEHUS HAWITy YlIEero
pELIEHNS B TP UKJIAHBIX, B TOM YHCIE
COLIMAIbHO-DKOHOMUYECKHX, 33/1a4aX.
3HAKOMMTBCS C HCTOPHEN pa3BUTHSA
MaTEMaTUYECKOTO aHaIu3a
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WNHTterpan u ero np uMeHeHUs 9 ITepBooOpa3znas. Tabnuua OnepupoBaTh NOHATUAMU:
nepBOOOp a3HBIX. nepBooOpas3Has, UHTErp all.
WHTterpan, reoMeTp n4ecKui Haxoaute nepBooOpasHbie
U GU3UYECKHI CMBICT UHTErpaa. AIIEMEHTAP HBIX (DYHKIMI; BBIYMCIATH
Berurcienue unrerpasna mo ¢popmyisie | MHTErpai mo gpopmyJie
Hprotona—JleiiOHnna Hprorona—JleitOuuna.
3HAKOMHUTBCS C UCTOPHEH Pa3BUTHS
MaTEMaTUYECKOTO aHaIu3a
Cucrembl ypaBHEHHI 12 Cucrembl JIMHENHBIX yPaBHEHUM. OnepupoBaTh NOHATUSAMMU: CUCTEMA

Pemenue np ukimaaHbIX 3a1a4

C IOMOUIBIO CUCTEMBI JINHENHBIX

YP aBHEHHUM.

CucreMbl U COBOKYITHOCTH LENBIX,
P alMOHAIBHBIX, UPPALMOHATbHBIX,
MOKa3aTeIbHbIX, JOrap UPMUIECKHIX
YpaBHEHUI U HEP ABEHCTB.
Hcnonb3oBanue rpa@ukoB QyHKIUI
JUTSL pELIEHUs] YPaBHEHUN U CUCTEM.
IIpumenenue yp aBHEHUM, CUCTEM

Y HEPABEHCTB K P ELICHUIO
MAaTEMaTUYECKUX 3a7a4 U 3a/1a4

U3 pa3JIMYHbIX 00J1acTeN HAyKU

U PEaTbHON )KU3HU

JIMHEVHBIX YPaBHEHUM U €€ P ELICHHUE.
Hcnosb3oBaTh cuCcTEMY JIMHEMHBIX
YPaBHEHUU IS P CILICHUS
IIPaKTUYECKUX 3a1a4.

HaxoauTs pereHus np OCTEUIINX
CUCTEM M COBOKYITHOCTEU
palMOHAJIILHBIX YPaBHEHUN

Y HEP ABEHCTB.

Hcnoab3oBath rpaduku GyHKIUH
IUIsl PELIEHUs] YP AaBHEHUN.
MoaeaupoBarh p €abHbIE CUTYALIUU
Ha SI3bIKE aJredpbl, COCTABIIAThH

BBIp &)KCHUS, yPABHEHUS, HEPABEHCTBA
Y CUCTEMBI 110 YCIIOBMIO 3aa4H,
HCC/Ie10BaTh IOCTPOEHHbIE
MO/1eJIM C UCIOJIb30BAHUEM alrapara
anreOp bl
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HatypanbHble U 11e1bIe unciia

HaTyp AJIBbHBIC N I CJIBIC YUCIIA

B 3a/1a4aX U3 p €aJIbHOM KU3HHU.
[Ipu3HaKK 1ETMMOCTH IENBIX YUCEI

OnepupoBaTh NOHATUSAMM :
HaTypaJlbHOE YUCIIO, IIEII0C YHUCIIO.
HNcnonb30BaTh MpU3HAKHU JICTUMOCTH
IIETBIX YUCEIT, P a3JIOKCHHUE YHCTIa

Ha TP OCTHIC MHOXKUTEIIH JJ1s P CIICHHUS
3aja4

[ToBTOpeHME, 0000ITICHNE,
cucTeMaTHh3alusg 3HaHUHI

18

OCHOBHBIE IOHATHS Kypca ajareOp bl
M HavaJl MAaTEMATHIECKOTO aHaIN3a,
00001IeHE U cUCTEMATHA3alU 3HAHUNA

Pemath npukiIajaHble 331244

W3 Pa3IMYHBIX 00J1aCTe HaYKH

1 P €aIbHOM XKU3HU C IOMOIIIBIO
OCHOBHBIX TIOHITHH Kyp ca ajareOpsl
Y HayaJl MaTeMaTHUECKOTO aHaJII3a.
Bpi6upaTh onTUMaabHBIE CITOCOOBI
BBIYMCIICHU M.

Hcnoab3oBaTh /14 pelieHus 3a1a4
ypaBHEHUS, HEP aBEHCTBA U CHCTEMBI
ypaBHEHUH, CBOMCTBa (hyHKIUN

U TpauKOB

OBUIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YYUEBHOTI'O KYPCA
«'EOMETPUIS»

IHHOACHUTEJIbBHASA 3AIINCKA

BaxxHocth yueOHOTO Kypca reoMETpHH Ha YPOBHE CpeaHero o01iero oopa3oBaHus
0o0ycoBJIeHa MPAaKTUYECKON 3HAUYMMOCTBIO METANpeIMETHBIX M TP eAMETHBIX
pe3yJibTaTOB O0y4YeHHUsST TE€OMETPUUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUS

oOyuaromuxcsi,  GHopMHUPOBAHUS (GYHKIIMOHATBHOW MaTeMaTU4ECKOU
I'PaMOTHOCTH, U3YUYEHHs APYTUX y4eOHbIX AucuuIuinH. Pa3Butue y
0o0yUaromuxcsi MpaBWIbHBIX P eICTaBICHUN OCYIIHOCTH U
P OMCXOKIEHUU TEOMETP UYECKUX a0CTpakuuii, COOTHOIIICHUH
pearbHOr0 M HJIEAJTbHOTO, XapaKTepe OTpa’KeHHs MaTeMaTHUYeCKOW HayKOM
SBJICHMA W  TPOIECCOB  peaJbHOTO MHpa, MeCTeé T'€OMETpUM
B CHCTEME HAayK U POJM MATEeMaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUU U B TPAKTHUKE COCOOCTBYET (hOp MUP OBAHUIO HAYYHOTO MUP OBO33p CHHUSI
oOyUaromuxcs, a TAKKe KaueCTB MBIIIJICHHS, HSOOXOIUMBIX JJIs afanTalliy B
COBpeMeHHOM obmecTBe. ['eoMeTpust sBIsieTCss OHUM U3 0A30BBIX TP EAMETOB Ha
ypOBHE CpeHero oomiero ooOpa3opanusi, Tak  Kak oOecreunBaeT BO3MOKHOCTb
U3y4YeHUs] KaK JHUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIP aBJICHHOCTH, TaK U TYMaHUTAaP HOM.
Jloruyeckoe MblIIeHHE, GOpMUPYEMOE NP U N3YUESHUHN 00y UaFOIIUMUCS TTOHSI THIAHBIX
OCHOB TE€OMETPUM U TOCTPOCHHU IICTIOYKU JIOTHYECKUX YTBEPIKIACHUN B XOJIE
pelIeHHs] TeOMETPHUUYECKUX 3ajlad, YMEHUE BBIJIBUTATh U OINPOBEPraTh THIIOTE3bI
HETOCP €JICTBEHHO MCTOJB3YIOTCS TP H P EIMICHUH 3a]1a4 €CTECTBEHHO -HAYYHOT'O ITUKIIA,
B YAaCTHOCTH U3 Kypca (PU3HUKH.
YMeHrne OpHEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYNIECTBEHHYIO POJIb BO BCEX
obJacTsax AesITeIbHOCTH YyenoBeka. OpHeHTAIS YeTI0BeKa BO BPEMEHH U 1P OCTPAHCTBE
— HE0OXO0AMMOE YCIIOBHUE €r0 COIMATIbHOTO OBITHSA, (POpMa OTPAKEHUS OKP Y KAFOIIIEro
MU a, yCIIOBHE Y CIIITHOTO TO3HAHUS M aKTUBHOTO TIPE00pa30BaHus IEHCTBUTEIIHHOCTH.
OrmnepupoBaHUe MMP OCTP aHCTBEHHBIMHA 00p azaMu 00BEIUHSICT Pa3HbIe BUIALI Y4COHOM
U TPYAOBOH JIEATENBHOCTH, SIBJISIETCSI OJTHAM W3 TP 0EeCCHOHATLHO BaXKHBIX KAYECTB,
MO3TOMY aKTyalibHa 3ajada (GOpMHUPOBAHUS Y OOYYAIOMIMXCS IPOCTPAHCTBEHHOTO
MBIIIICHHSI KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIIIJIEHUS — CYIIIECTBEHHOTO KOMIIOHEHTa
B MTOATOTOBKE K MP aAKTHYECKOH EATEIIHbHOCTH 10 MHOTHUM HAIIp aBJICHHUSIM.
[lens ocBoeHust mporpamMmmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM YypOBHE
00ydeHus — 0011e00pa3zoBaTeIbHOC U 00IIEKYJIBTYPHOE Pa3BUTHE 00 yIaAIOITX CS Yepe3
obOecrieueHre BO3MOXKHOCTU MPHUOOPETEHUS W HCHOJIb30BAHUA CHUCTEMAaTH4EeCKHX
rCOMETPUYECKNX 3HAHUW W JEHUCTBUN, CHEMU(UUHBIX TEOMETPUH, BO3MOKHOCTH
YCHENTHOTO TMPOJOJDKEHUSI 00pa3oBaHMs IO CHENUAIBbHOCTSIM, HE CBSI3aHHBIM
C P UKJIaTHBIM MCIIOIb30BaHUEM T'€OMETP UH.
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[IpuoputeTHBIMU 3ajlayaMu OCBOEHHMS yueOHOro kypca «l'eomerpum» Ha 06a30BOM
ypoBHe B 10—11 knaccax sBisitoTCS:
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dbopMupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOU KyJIbTYypHI U
OCO3HAaHUE €€ B3aUMOCBSI3H C OKP Y>KAIOIIUM MUP OM;

dbopMupoBaHUE MPEACTABICHUA O MHOTOTpaHHMKAaX M TellaX BpalleHHs Kak o
BaKHEHIINX MAaTEMAaTUYECKUX MOJIENSX, TO3BOJIIONINX OMKUCHIBATH U U3y4aTh Pa3HbIC
SIBJICHUSI OKP Y’KaIOIIero MUpa;

(dbopMHUpOBaHUE YMEHHUSI Paclo3HaBaTh HA YepTEKaxX, MOJIETAX U B peajJbHOM MUpE
MHOTOT'DaHHHUKH U TeJla Bp alllCHUS;

OBJAJICHUE METOJaMM pEIIEeHUs 3aJad Ha I[OCTPOEHUS Ha H300paXeHUsIX
P OCTP AHCTBEHHBIX PUTYD;

dbopMupoBanue yMEHUS OTIep UPOBATh OCHOBHBIMU HOHSITUSIMHU O
MHOTOT'paHHHUKAX M TeJIaX BpaIlleHUs U UX OCHOBHBIMU CBOMCTBAMU;

OBJIAZICHHUE AJITOPUTMAMHU P EIIEHUs] OCHOBHBIX TUIIOB 3aJa4, (Op MUPOBAHHUE yMEHUS
NPOBOJUTH HECIOXKHBIE  JIOKAa3aTelbHbIE PAacCyXIEHUS B  XOAE peUIeHUs
CTEp €OMETP MUECKUX 3a/1a4 U 3aJ]a4 C MPaKTUYECKUM COJep KaHUEM;

Pa3BUTHE WHTCIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH 00ydYarommxcs,
M03HABATENIFHOM aKTHBHOCTH, HUCCIIE0BATEIIBCKAX YMEHUH, KP UTHYHOCTH MBIIILIICHUS;
dbopmupoBanue GyHKIIMOHAIBHONW I'PaMOTHOCTH, PEICBAaHTHONW I€OMETPUU: YMCHHUE
pacro3HaBaTh MPOSBICHUS TE€OMETPUUECKUX MOHATUH, 00 BEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalUsAX U MPU U3YyUYCHUU NPYTUX YUEOHBIX IPEIMETOB,
NP OSIBIICHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh UX HA S3bIKE
reOMETpUU U  CO3/1aBaTh T'E€OMETPUYECKUE MOJENH, TMPHUMEHSATh OCBOCHHBIN
reOMETpUYECKUN ammapar JUisi pEeUIeHUs MpaKTHUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIP ETUPOBATh U OLIEHUBATH MOJYUYEHHbIE PE3YyJIbTATHI.

OTnnuuTenbHONU 0COOEHHOCTHIO TP OTPAMMBI 110 TE€OMETP UM SABJISIETCS BKIIOYEHHUE B
Ky CCTep €OMETP UM B Ha4aJie €ro 3y 4eHus 3a/1a4, p €MaeMbIX Ha yPOBHE MHTY UTHUBHOTO
MO3HAaHUA, U OINpENelIeHHbBIM 00pa3oM OpTraHu30BaHHas paboTa HaJ HUMH, 4YTO
CIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO UM  MPOCTPAHCTBEHHOI'O  MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE UHTYUTHBHBIX TIPOIECCOB, MOTUBUPYET K JaTbHEHUIIIEMY
M3YUYEHHUIO TIp eAMETA.

[Ipenmourenne OTAAETCS HATJISATHO-KOHCTPYKTUBHOMY METONY OOYYEHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HUMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTHYECKOM  JIeITENIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX TP €ICTABJICHUN
y 00yuarommxcsi B Kypce CTepEOMETpUHU MPOBOAUTCA 3a CYET pEIHICHUs 33/ad
HAa CO3JlaHHE TPOCTPAHCTBEHHbIX O0Opa3oB M  3aJa4 Ha  OIEpHUPOBAHHE
npoCTpaHCTBEHHbIMU oOpaszamu. Co3gaHue oOpa3a TpPOBOIUTCS C  OMOPOM
Ha HarJsIHOCTh, a OTIep UpOBaHKE 00pa30M — B YCIIOBUSIX OTBJICUEHHSI OT HATJIS,THOCTH,
MBICIICHHOT'O U3MEHEHUS €0 UCXOJHOTO COJep KaHUS.

OCHOBHBIMH  COJIEpKaTCIBbHBIMM JIMHUSMH ~ y4yeOHOro kypca «l'eomerpus» B
10-11 xnaccax sBustorcsa: «MHororpanHukm», «llpssMple ¥ IJIOCKOCTH B
npocTpancTBey, «Tema BpamieHus», « BEKTOpBI U KOOPIMHATHI B TP OCTP AHCTBEY.
dopMupoBaHUEe TOTUYECKIX YMEHHM P acip e IeTcsl HE TOIBKO MO COJIeP KaTeIbHBIM
JIMHUSM, HO U IO ToJ1aM 00y4eHHMsI Ha yPOBHE CPEIHEro 00I1Iero 00pa3oBaHusl.
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Coneprkanre oOpa3oBaHus, COOTBETCTBYIOIEE TP EIMETHBIM Pe3yabTaTaM OCBOCHUS
P OTPaMMBI TI0 TEOMETP MM, P ACTIPEICIICHHBIM T10 T0JjlaM 00y4EeHHUS, CTP yKTYPHUPOBAHO
TakuM 00pa3oM, 4TOObl OBJIaJICHUE TEOMETPUUYCECKUMHU TMOHATHUSMH U HaBBIKAMH
OCYILIECTBIISIIIOCH MOCIEAOBATENBHO M TOCTYMATEIbHO, C COOJIOJACHUEM TP MHIIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJIUCh B OOIIYyIO CHUCTEMY
reOMETP MIECKHX TIP €CTABICHUN 00yJaronMXcs, pacupssi U yriyOssist ee, oopasys
P OYHBIE MHOYKECTBEHHBIE CBSI3H.
OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JIsI M3y4eHHs Y4eOHOTro Kypca

«I'eomerpusi» — 102 gaca: B 10 kiracce — 68 gacoB (2 yaca B Henenio), B 11 kmacce
— 34 gaca (1 gac B HE/ICIIO).

COJAEPKXAHME OBYYEHUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSA CTEpEOMETpUU. Touka, mpsMas, IJIOCKOCTb, IIPOCTPAHCTBO.
[TonaTtue 06 akCMOMaTUYECKOM MOCTP OCHUU CTEP EOMETP UU: AKCUOMBI CTEP EOMETPUU
Y CIIEACTBUS U3 HUX.

B3anMHOE pacriosnoKeHue np AMbIX B [P OCTPAHCTBE: IEP ECEKAFOIIUECS, ITAp AJJIETIbHBIC
U CKpeumuBaromuecs mnpsiMbie. [lapainenbHOCTs NPSMBIX W IUIOCKOCTEA B
MPOCTPAHCTBE: MapaluleIbHbIE MPSMbIE B MPOCTPAHCTBE, MNapaUICIIBHOCTh TPEX
TP IMBIX, AP AIVIEIIbHOCTh IPSIMOU U INTOCKOCTH. Y TJIbI C COHAIIPABJICHHBIMU CTOP OHAMM,
YIOJI MEXAY NP IMBIMH B IIP OCTp aHCTBE. [lapanenbHOCTh III0CKOCTEN: map aJIICNIbHBIE
IUIOCKOCTH, CBOMCTBA MapasielbHbIX IUNIOCKOCcTeN. [Ipocrenmune np ocTpaHCTBEHHbIE
(burypsl Ha IOCKOCTH: TETPadip, KyO, mapajjieenuries], TOCTP OCHUE CEUCHU.
[lepnieHAUKYJISPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHAUKYJISIPHBIE TP SIMBIE B
TP OCTPAHCTBE, NP IMbIE AP AJUIENIbHBIE U MEeP NEHAUKYJIISIPHBIE K TJIOCKOCTH, P U3HAK
NP MEHAUKYISPHOCTH TP AMOU U TDTOCKOCTH, TEOPEMA O TP IMOM MEP NEHAUKYIISIPHOM
IUIOCKOCTH. YTJIBI B P OCTPAHCTBE: YTOJ MEXAY NP IMOU U TUIOCKOCTBIO, IBY'PAHHBIN
yroJ, IMHENHBIN yTroJ1 IBYTPaHHOro yria. [leprnenaukysisip 1 HaKJIOHHBIE: P ACCTOSHUE
OT TOYKH JO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 TIIOCKOCTH, MPOEKIHs HUrypsbl
Ha TUIOCKOCTh. llepneHauKyIsIpHOCTh IIOCKOCTEH: MPHU3HAK IEpNEHIUKYISIPHOCTH
JIBYX IUIOCKOCTEU. Teopema 0 Tpex NepIeHIUKYJIsAp ax.

MHOrorpaHHUKH

[TonsiTHE MHOTOIPAaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIIIYKJIbIE U
HEBBINIYKJIBIE MHOTOTPAaHHMKH, pa3BepTKa MHOrorpa”Huka. IIpusma: n-yrosmpHas
Ip U3Ma, TPaHU U OCHOBAHUS TP U3MBI, [P sIMasi U HAKJIOHHAs IPU3MbI, 0OKOBAasI U IOJTHAS
IIOBEPXHOCTh NMpu3Mbl. [lapamnenenunesn, npsAMOYrojabHbBIM AP AJUICIECIUIET U €0
coiictBa. [lupamua: n-yronpHas mup aMmuaa, rpaHu 1 OCHOBAHUE TP aMUIbI, OOKOBast
Y IIOJIHAs MOBEP XHOCTh MUPaMHU/IbL, P ABUIbHAS U yCEUEHHAs TUP aMHUaa. DJIEMEHTbI
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npu3Mbl W Tpamuzpl. [IpaBuibHBIE MHOTOTPAHHHWKH: TIOHSITHE IIPaBUIIBHOTO
MHOTOTpaHHUKA, TMpaBWibHAs NpHU3Ma W TMpaBWwibHasg NOUpaMuia, IpaBUIbHAS
Tp €yroJibHAs AP aMHUJIa ¥ TP aBIUIILHBIN TeTp a’ap, ky0. [Ipeacrasienue o mp aBUIBHBIX
MHOTOTPAaHHUKAX: OKTa’p, J0JAEKa3Ap U ukocarap. CeueHus: npu3Mbl U AP aMUBI.
CuMMeTpus B P OCTPAHCTBE: CHMMETP Usl OTHOCUTENILHO TOUKH, HP AMOM, IJIOCKOCTH.
DJIEeMEHThl ~CUMMETpUM B  NHpaMHJaX, Mapajulelenunenax, MpaBUIbHbIX
MHOT'OTp aHHHUKAaX.

Brluncienue >1€MEHTOB MHOTOTpaHHMKOB: pelpa, nuaroHanu, yriel. [lnomanm
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEP XHOCTH P AMOU PU3MBIL, ITOLIA b OCHOBaHUI,
TeopeMa 0 O0OKOBOI MOBEPXHOCTH ITp SIMO M Tip M3MBL. [ L1o11a16 60K0BOM TOBEPXHOCTU U
MOBEP XHOCTU P aBUJILHOM MHUPaMHU/JIbI, TEOP EMA O IUIOIIAJM YCEUEHHON MUPaAMUJIBL
[Tonsatue 06 oobeme. OObEM MUPaMUJIBI, TIP U3MBI.

[Tono6HbIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY IUIOLIAIsIMU TOBEP XHOCTEH,
o0beMaMu OJ0OHBIX TEJl.

11 KUJIACC

Tesa Bpamenus

[umuHap MuecKast MOBEPXHOCTh, 00pa3yIoe MIHH/IP MISCKOW IMOBEPXHOCTH, OCh
[WTHHAP MIECKON MoBepXHOCTU. L{MmuHap: ocHOBaHMA W OOKOBas IOBEPXHOCTD,
oOpasytoias u 0Ch, IIOMIAIb OOKOBOM U MOJTHOMN MOBEP XHOCTH.

Konndeckass TOBEpXHOCTh, oOOpa3yronme KOHUYSCKOW TOBEPXHOCTH, OCh H
BEpIIIMHA KOHWYECKOH moBepxHocTH. KOHyC: OCHOBaHME M BepIMHA, 00p a3yromias |
OCh, TUTOIIA/Ih OOKOBOM M MOJIHOM IMOBEPXHOCTH. Y CEUEHHBI KOHYC: 00p a3yroIye 1
BBICOTA, OCHOBAHUS M OOKOBasl IIOBEP XHOCTb.

Cdepa u map: eHTp, paauyc, AMamMerp, Mmiona s NoBepXHocTH chepbl. Bzanmuoe
pacnoJioxkeHue cpep bl ¥ IIT0CKOCTH, KacaTelbHas INOCKOCTb K cdep e, II1o1aib chepbl.
N3006pakeHue Ten BpallleHus Ha TIockocTu. Pa3BepTka HMIMHApPa U KOHYca.
KomOuHaImu ter BpameHns 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTUCAHHBIA OKOJIO

cdepsl, chepa, BIHCAaHHAS B MHOTOI'P aHHUK, WJTH TEJIO Bp alllCHUS.

[Torstue 06 o6beme. OCHOBHBIE CBOWCTBa 00BeMOB Ten. Teopema 00 oOBeme
P SIMOYTOJIBHOTO Map ajjiejienunena u cueacTBus u3 Hee. O0beM IMIMH/IP A, KOHYCA.
OO0beM mapa u miomanb chepsl.

[Tomo6HbIe Tenma B mpocTpancTBe. COOTHOMIECHUSI MEXKY TUIOIIAISIMH TOBEP X HOCTEH,
o0beMaMi TOJOOHBIX TEIN.

Ceuennst munuHApa (mapaulieibHO M MEPHEHIUKYJISPHO OCH), CEUEHUS KOHyca
(mapannenbHOEe OCHOBAHUIO M TP OXOISIIIEE Yepe3 BEpIINHY ), CEUCHHUS mIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocth M B mpocTpaHcTBe. CI0KEHUWE W BBIYMTAHUE BEKTOPOB.
YMHOXEeHHe BeKkTopa Ha uucio. PaznojkeHue BEKTOpa Mo TPEeM HEKOMILIaHAPHBIM
BekropaM. [IpaBuno napannenenunena. Pemenue 3amad, CBI3aHHBIX C TP UMEHEHUEM
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IIp aBWJI IEUCTBUM C BEKTOp aMH. [ Ip ssMOyrospHast cuctema KOOp AUHAT B TP OCTPAHCTBE.
Koopaunatel BexTopa. [Ipocreiimme 3aaaun B KOOpAUHATAX. YTOJI MEXAY BEKTOPAMHU.
CxansipHoe TPOU3BEACHUE BEKTOPOB. BBIUKCIEHHE YIJI0B MEXKIY I IMbIMUA
Y I10CKOCTAMU. KOOp TMHATHO-BEKTOPHBIN METO I IPU PEIICHUN T€OMETPUUYECKHIX 33/1a4.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOy4enus B 10 kiacce 00ydaronuics MoayduT CIETyONINUE TP eIMETHBIC
pE3yJIbTATHI:
OTIEp Up OBATh MOHATUAMU: TOUYKA, NP sAMasi, INIOCKOCTh;

IMPp UMCHATDH AKCUOMBI CTCPpCOMCTPHHU K CICACTBHUA W3 HHUX IIpH PCHICHUA
reoOMCTp MYCCKUX 3ada4;
OIICP P OBATDH MNOHATUAMU: IAPAJUICIIBHOCTD U TCPINCHAUKYJIAPHOCTb IIP AMbBIX

U TUNTOCKOCTEM;
Kiaccuuuup oBaTh B3aMMHOE PACIOJ0KEHHE TPSMBIX H  IUIOCKOCTEH
B [P OCTP AHCTRBE;
OTICpUPOBATh MOHATHUSAMHM: JIByTPAHHBIH YToJ, TpaHU JBYTPAHHOIO yTiia, pedpo
IBYTPAHHOTO YTJIa, TUHSHHBINA yroJl ABYTPaHHOTO yIJia, TpaJaycHas Mepa ABYTpaHHOTO
yriia; onepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIAH
HEBBIITY KJIBII
MHOTOTp aHHHUK, 3JIEMEHThI MHOTOT'P aHHHKA, TIP aBUJILHBI MHOTOTP aHHHK;
pacno3HaBaTh OCHOBHBIC BU I MHOTOTPAaHHUKOB (TTUP aMHJIa, IIPU3MA, TIPSIMO YTOJTHHBIN
nap ajuieNenune, kyo);
Ki1accu(UIMpOBaTh MHOTOTPAHHHMKH, BBHIOMpAs OCHOBAHUS IS  KJIACCHU(UKAIIN
(BBIMTYKJIBIC ¥ HEBBIITYKJIBIC MHOTOT'PAaHHHUKH, TTPaBUILHBIC MHOTOTPAHHUKH, TIPSIMBIC 1
HAKJIOHHBIC TIP U3MBI, TIap aJJICIICTIUIICBI );
OTICp UPOBATH MOHATUAMHM: CEKYIIasi INIOCKOCTh, CEUCHNE MHOTOTPaHHHKOB,;
OOBSICHATH TP MHIIUITHI TTIOCTP OCHUSI CEUCHUH, UCTIONB3YSI METO/T CIIE/IOB,;
CTP OUTH CEYEHUS MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBHITIOTIHSTH (BBIHOCHBIE) IIJTOCKUE
4epTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUI CBEpXY, COOKY, CHU3Y;
pemaTh 3aJadyd Ha HAXOXJACHHE TEOMETPHUYECKMX BEIMYMH IO 0Opasiam win
aaropuTMaM, TPHUMEHSS W3BECTHBIE AHAIUTUYECKUE METOABl TIPHU PEIICHUU
CTaHJAPTHBIX MAaTeMaTUYECKUX 3a/Ja4 Ha BBIYUCICHUE DPACCTOSHUNA MEXIY JABYMS
TOYKAMH, OT TOYKH JIO TP SIMOH, OT TOYKH JIO TDIOCKOCTH, MEXKIY CKP CITHBAIOIIIMFICS
P SIMBIMU;
pemaTh 3ajJa4dl Ha HaXOXXJIEHHE TeOMETPUYECKUX BEIWYUH MO oOpasiam Win
aaropuTMaM, TPHUMEHsS UW3BECTHbIE aHAIUTHYECKUE METOJbl TPHU P CUICHUH
CTaHIAAPTHBIX MAaTeMaTHMYECKWX  3aJad Ha  BBIYUCICHHE  YyTJIIOB  MEXIY
CKp €LIUBAIOITAMUCS TP SIMBIMU, MEXKTY TP IMOU U TUIOCKOCTBIO, MEXKAY TUIOCKOCTSMH,
JIBYTPaHHBIX YIJIOB;
BBIYUCIIATH 00HEMBI U TUTOTIA Y TOBEP XHOCTE MHOTOTPAHHHUKOB (ITp M3Ma, TTUP aMH7Ia)
C TmnpuMeHeHueM (opMys, BBIYUCIATH COOTHOIICHHS MEXKAY  TUIOMIASIMA
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ITOBCP XHOCTeﬁ, o0BbeMaMu 1'[0)106HI-;IX MHOT'OI'P aHHUKOB;
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ONEpUPOBATh MOHATUAMHU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb
CUMMETP UH, LICHTP, OCh U MIIOCKOCTb CUMMETP U (PUTY P bI;

U3BJIEKATb, np eoOpa3oBbIBATH U MHTEP TP ETUPOBATh UH(OP MaIHIO O
[P OCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpeiCTaBICHHYIO Ha YepTexax U
pUCYHKax;

NPUMEHATh TeoMeTpudeckue (akThl [JIs PEIIeHUs CTepeoMETpUUYECKUX 3ajad,
TP €MI0JIArAl0IIMX HECKOJIBKO IIaTOB PELICHUS, €CIU YCIOBUS MPHUMEHEHUS 3aJIaHbl
B SIBHOU (opMe;

[P UMEHATD P OCTEUIINE TP OTPAMMHBIE CP €/ICTBA U AJIEKTP OHHO - KOMMY HUKAIMOHHbIE
CUCTEMBI MIPU PEILLIECHUHU CTEPEOMETP MUECKUX 3a]1a4;

NPUBOJAUTh MPUMEPbl MATEMATUUYECKMX 3aKOHOMEPHOCTEW B MPUPOAE U KHU3HH,
pacno3HaBaTh NP OSIBIICHUE 3aKOHOB T'€OMETP U B HUCKYCCTBE;

[P UMEHATH [0y YEHHbIC 3HAHMS HA TP AKTUKE: AHAJIM3UPOBATH P €AJIbHbIE CUTY AU U
NPUMEHATh W3YyUYECHHbIC MOHATUS B IMPOLIECCE IMOUCKA PEHICHUS MaTeMaTH4ecKd
copMyJIMpOBaHHOW MpOOJIEMbI, MOJEIUPOBATh pEaJbHbIE CUTyallud Ha S3BIKE
reOMeTp MU, UCCIIEA0BAaTh IOCTP OEHHBIE MOJIENIU C MCIIOIb30BAaHUEM I€OMETP MY €CKHX
MOHSTUN M TEOpeM, ammapara aaredpbl, pemaTh NpakTHUeCKUe 3a/1auM, CBI3aHHbIC
C HAXO0XKJICHUEM T€OMETP MUECKUX BEJTUYHUH.

K xoniy oOydenus B 11 kiacce o0yyaromuiicss HAyYUTCS:
ONepHpOBaTh  MOHATUSIMU:  LWIMHAPHUYECKass  IMOBEPXHOCTb,  0Opa3zyroime
UWIUHAP UYECKOM MOBEPXHOCTH, LWINHIP, KOHUYECKAs! MOBEPXHOCTh, 00 a3yroliue
KOHUYECKON MOBEPXHOCTH, KOHYC, ChepuuecKasi MOBEep XHOCTh;

pacrno3HaBaTh Teja BpaiieHus (WIHHAP, KOHYC, chepa u map);

0OBSICHATH CIOCOOBI TIOJTYUESHHS TEJ Bp AIlICHHS;

KJaccu(UIMp OBaTh B3aUMHOE P aCTIONIOKEHUE Cep b U TUTOCKOCTH;
OTICp UPOBATH MOHATUSIMU: IIIAPOBOI CETMEHT, OCHOBaHUE CETMEHTa, BHICOTA CETMEHTA,
11ap OBOM CJI0M, OCHOBAHKE IIapOBOT0 CJ1051, BEICOTA IIAPOBOT0 CI105, 11ap OBOM CEKTOP;
BBIYUCIIATH OOBbEMBI U TUIOIIAAN TOBEPXHOCTEHN TN Bp AlLIEHUS, TEOMETPUUECKUX TEIT C
npuMeHeHueM Gopmy;
OTIep UPOBATh MOHATUAMM: MHOTOTPAHHUK, BIMCAHHBIN B CPepy U OMUCAHHBIA OKOJIO
cdepsl, chepa, BIMcCaHHAs B MHOTOTPaHHUK WX TEJIO BpallleHUS,
BBIYHMCIISATH COOTHOLIEHUS MEXY TUIOIIAAsIMU IIOBEP XHOCTEH U 00BeMaMu M0100HBIX
TeI;
n300pakaTh U3ydyaemble QUIypbl OT PYKA U C TPUMEHEHUEM IPOCTHIX Yep TEKHBIX
UHCTP YMEHTOB;
BBITIOJTHATH (BBIHOCHBIE) TNIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUryp:
BU/JI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl B AlllCHHUS;
W3BJIEKATh, VHTEP [P ETUPOBATh U npeoOpa3oBbIBATh H(OP MALHIO O
P OCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, MpeACTaBICHHYIO Ha YepTexax u
pUCYHKax;
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OIIEp Up OBATh MOHITUEM BEKTOP B IIP OCTP AHCTBE;
BBIIIOJIHATE JICHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKECHUS
BEKTOpa Ha YUCIO, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIaAAI0T;

[P UMEHATH [P aBUJIO TIap aJIEICTINIIEAA;
OTIep UPOBATh MOHATUAMMU: JI€Kap TOBBI KOOP AWHATHI B TP OCTP aHCTBE, BEKTOP, MOTYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJ MEXKIY BEKTOpamu,
CKaJISipHOE NP OM3BE/IEHUE BEKTOP OB, KOJJIMHEAP HbIE ¥ KOMILJIAaHAP HbIE BEKTOP bl;
HaxXOJUTh CyMMY BEKTOPOB M MPOU3BEICHUE BEKTOpAa HAa YHUCIO, YroJ MEXIy
BEKTOpaMHM, CKaJiIpHOE TPOU3BEIEHHE, pPACKIAAbIBATh BEKTOp MO  JABYM
HEKOJUJIMHEap HbIM BEKTOpaM;

3a7]aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKap TOBOW CHCTEME KOOP AUHAT;
NPUMEHATh TeoMeTpudeckue (GakThl I pEHIeHUs CTepEeOMETPHUUYECKUX 3ajad,
TP €MIOJIATAIOIIMX HECKOJIBKO IIarOB PEIIeHUs, €CU yCIOBUS MPUMEHEHHUS 3a/1aHbl
B SIBHOU (opMe;
pelaTh MNPOCTEHIINEe TEOMETpHUUYECKHe 3ajlaud Ha MPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/a;
peliaTh 3ajJa4u Ha J10Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH W HAaXOXKJICHHE
r€OMETPHUYECKUX BEIMYMH 1O OoOpaslaM WIM alropuTMaM, NPUMEHSS] U3BECTHBIC
METO/Ibl NIPH P ELICHUH CTaHap THBIX MaTEMaTUUECKHUX 3a]1a4;
[P UMEHATb P OCTEUIINE P OTPAMMHBIE CP €/ICTBA U AJIEKTP OHHO - KOMMY HUKAIIMOHHbIE
CUCTEMBI NP U PEILLIECHUU CTEPEOMETP MUECKUX 3a]1ay;
NPUBOJAUTh MPUMEPHl MAaTEMAaTHUYECKMX 3aKOHOMEPHOCTEl B MPHUPOAE U KU3HH,
pacno3HaBaTh NP OSIBIICHUE 3aKOHOB T'€OMETP UU B HCKYCCTBE;
[P UMEHSTH MOJ1y4YEeHHbIE 3HAHUS Ha NP aKTUKE: aHAJIU3UPOBATh P eaJbHbIEC CUTY AU U
NPUMEHATh W3YyUYCHHbIC MOHATUS B MPOLECCE IMOUCKA PEIICHUS MaTeMaTH4ecKu
copMyJIMpOBaHHOW MPOOJIEMbI, MOJEIUPOBATh pEajbHbIE CUTyallMd Ha S3bIKE
reoOMeTp MU, UCCIIEA0BATh IOCTP OEHHBIE MOJIENU C MCIIOIb30BAaHUEM I€OMETP MY ECKHX
MNOHATUIA U TEOpeM, ammapara aareOpbl, pelarh MpakTHUEeCKUe 3a/1a4M, CBS3aHHbIC
C HaXO0XJCHUEM T'€OMETP MUECKUX BEIMYHUH.
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10 KJIACC
HaunmvenoBanue paznena  |Konnuectso OcHOBHOE conepKaHHe OCHOBHBIE BUJIBI IESITEILHOCTH
(Tembl) Kypca 4acoB 00yJaroIIuxcs
Bgenenue B crep eoMeTp uto 10 OCHOBHBIE MTOHSTHUS CTEP COMETP UU: AKTYyaJu3upoOBaTh (HaKThI

TOYKa, MpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna n300p axeHus|
Ha pUCYHKaX: U300 aXKCHUS
TUTOCKOCTEH, Map aJNIeTbHBIX TP IMBIX
(OTp€e3KOB), cepEenMHBI OTPE3Ka.
[TonsTHS: TIEp ECEKAIOLINECS
MJI0OCKOCTH, MIEP ECEKAIOIINECS TpsiMast

U TJIOCKOCTb.

3HaAKOMCTBO C MHOTOTpaHHUKAMHU,
n300p a)KEHUE MHOTOI'P AaHHUKOB

Ha PUCYHKaX, Ha P OCKIIMOHHBIX
yepTexax. HauanbHble cBeNIeHUS

0 KyOe u mupaMu/ie, UxX pa3BepTKU

u Mojenu. CedeHust MHOTOTP aHHUKOB.
[TonsiTue 06 aKCMOMATUYECKOM

MOCTP OCHUH CTEP €OMETP UU: AKCHOMBI
CTEpEOMETPUH U CIIEICTBUS U3 HUX

Y METOJIbI TJITAHUMETP UH,
pEIIEBAHTHBIE TEME.

IMoaryuaTh npencraBicHUs

O IIPOCTP aHCTBEHHBIX

burypax, pazouparb

P OCTEHIIKE Tp aBUIIa U300 aKCHHUS

TUX QUryp.
M3006pakaTh NpsSMYIO U TTOCKOCTh

Ha PUCYHKE.
Pacnio3HaBaTh MHOTOTPaHHUKY,
nipaMuay, Ky0, Ha3bIBaTh UX
AJIEMEHTHI.

JenaTb pucyHOK Ky0a, mUp aMu/IbI,
HaXOJIUTh OITMOKH B HEBEP HBIX
M300p aKEHUSX.

3HAKOMMUTBLCS C CCUCHUSIMH,

C METOJIOM CJI€AOB; UCIIOJIL30BaTh
JUISL TIOCTP O€HUST CEYEHUST METO/T
CJIEIOB, KPATKO 3aMUCHIBATh IIaru
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MOCTP OCHHUSI CEYEHUS.
Pacnio3HaBaTh BUJ CEUCHUS

Y OTHOUIIEHUH, B KOTOPBIX CEYECHUE
nenuT pedpa Kyba, HaXOJIUTh IJIOIIAAb
CCUCHUS.

HUcnoan3oBaTth nojodue

MIpU pEIICHUH 3a/1a4 Ha MOCTP OEHUE
CCUCHUM.

3HAKOMMTBCS C AKCHOMATHYECKUM
MTOCTP OCHUEM CTEP COMETP UH,

C aKCMOMaMHU CTEp COMETPHUH

U CIICJICTBUSIMH U3 HHX.
NaarocrpupoBaTh aKCHOMBI
PUCYHKaMH U TP UIMEP aMH

13 OKp Y Karomie 00CTaHOBKH

[IpsiMbI€ ¥ TUTOCKOCTH

B IP OCTP AHCTBE.

[Tap a;IenbHOCTH NP SIMBIX
Y IJIOCKOCTEN

12

B3anmHoe pacrnosioKeHue mp AMbIX
B IIp OCTP aHCTBE: IIEP ECEKAIOIINECS,
nap ajuleJIbHbIE U CKP ELIMBAIOLIHECS
IIp SIMBIE.

[TapannenpHOCTH NP AMBIX

Y TUIOCKOCTEN B TP OCTP AHCTBE:

ap aJUIENIbHBIE TP IMbIE

B IIP OCTP aHCTBE; AP AJUIEIbHOCTh
TpeX NpAMBIX; IapaJJIeIbHOCTb
IIPAMOM U IUIOCKOCTH. YTJIBI

AKTYyaJu3upoBaTh GaKThl U METOIbI
IUIAHUMETP MU, P €JIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUM.

IlepeyucasiTb BO3MOXKHBIE CLIOCOOBI
pPacmoJIoKEHUs ABYX P AMBIX

B [P OCTP aHCTBE, WIOCTPUPOBATH UX
Ha IIpuMepax.

JdaBaThb onpeneienue

CKp ELIUBAIOIUXCS MIPSIMBIX,
(dopMynUpOBaTh NP U3HAK
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C COHAIP aBJIEHHBIMU CTOP OHAMM; yTOJI
MEXy MpSMBIMU B P OCTP AHCTBE.
[TapannenpHOCTh INIOCKOCTEN:

nap ajjielnbHble IIIOCKOCTH; CBOMCTBA
napaJUIEIbHBIX IJIOCKOCTEH.

IIp ocrenimue np OCTp aHCTBEHHbIE
buryp bl Ha TUIOCKOCTH: TETP adp, KyO,
nap aJuiesenures; NoCTp OeHue
CECUECHUU

CKp €LIMBAIOLINX CA TP AMBIX
Y IP UMEHSATH €T0 TP U P CLICHUN
3ajJad.

Pacno3HaBaTh np U3My, Ha3bIBaTh €€
AJIEMEHTBHI.

CrpouTh ceueHus np u3Mbl

HAa F'OTOBBIX YEPTEXKAX.
IlepeuncasiTb BO3MOXKHBIE CITOCOObI
B3aMMHOI'O PaCIOJI0KEHUS NP AMOI
Y IJIOCKOCTHU B IIP OCTP aHCTBE,
IIPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPHI U3 PeabHOMN KU3HMU.
/laBaTh onpenenenue

Nap ajyIesIbHOCTH P IMOM

Y TJIOCKOCTH.

DopMyIHpPOBATH NPU3HAK

[ap ajajaeabHOCTU NP AMOU

Y IUIOCKOCTH, YTBEPKIECHHE O MP AMOI
Mep €CEYEHUs IBYX IJIOCKOCTEH,

P OXOASIIHX Yepe3 napajjeabHble
IIp SIMBIE.

PemiaTe rmp akTuyeckue 3a1a4u

Ha MOCTP OEHUE CEUECHUU

MHOT'OT'p aHHHKA.

OO0BACHATH CIyYan B3aUMHOTO
PAacIoJ0KEHUS TIOCKOCTEM.
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JlaBaTh onpeaeeHue nap aJuieJIbHbIX
IUIOCKOCTEN; TP UBOAUTH TP UMEP bl
W3 p €aJIbHOM JKU3HU U OKP YIKAIOLIEH
00CTaHOBKH, WTIOCTP UP yIOLIUE
ap aJUIEIbHOCTD ITIOCKOCTEN.
Hcnoab3oBaTh Npu3HaAK
napajuIeJIbHOCTH IBYX IIOCKOCTEH,
CBOWCTBA IAap aJJIEIbHBIX TUIOCKOCTEN
IIPU P ELICHUH 3a/1a4 Ha MOCTP OECHUE.
OO0BACHATD, YTO HAa3BIBACTCS

Iap ajjielnbHbIM IIP OEKTUP OBAHUEM

Y KaK BBITOJIHAETCS P OEKTUP OBaAHUE
¢uryp Ha MIOCKOCTb.

MN300paxaTth B nap aJuIeIbHOU

TP OEKLIMHU Pa3JINYHbIE

reoOMeTp MuecKue (pUrypsol.
MoaenupoBarh peajibHbIE CUTYalIMU
HAa SI3bIKE TEOMETP UH, UCCIEA0BAThH
MOCTP OCHHBIE MOJIENTH

C UCITOJIb30BAHUEM F€OMETP HUECKUX
TTOHSITUN.

Hcnosb30BaTh IIpU pELICHUH 33124
Ha MOCTP OEHUE CEUCHUN ITOHITHE
[ap aJUIEIbHOCTH, TP U3HAKH

Y CBOMCTBA AP AJJIEJIbHBIX IPSAMBIX
Ha IUIOCKOCTH
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[Tep neH MKy ISIPHOCTD HP IMBIX
U IUTOCKOCTEN

12

ITep neHauKyJISSP HOCTH NP IMOU

Y TUIOCKOCTU: NEP NEHAUKY ISP HbIE
IpsIMbIE B P OCTP AHCTBE, P SIMbIE
nap aJulebHbIE U TIEP IEHIUKYIISIp HbIE
K IUTOCKOCTH, NP U3HAK

1ep NeHIUKY ISP HOCTH TP SIMOM

Y IUIOCKOCTH, TEOPEMA O TP AMOU
nep NeHIUKY ISP HOM MITOCKOCTH
[lepnieHAUKYJISIP U HAKIIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
pPaCCTOSTHHUE OT P IMOM 710 TNIOCKOCTH

AKTYyaJu3upoBaTh GaKThl U METOIbI
IJITAaHUMETP UH, P EIEBAHTHBIE TEME,
MPOBOJIUTh AHAJIOTHH.

O0BACHATH, KAKOU yroJ1 Ha3bIBAETCA
YIJI0M MEXK]Y IMep ECEKAIOIIUMUCS

P IMBIMH, CKp €IIMBAIOIIIUMUCS

P SIMBIMH B TP OCTP AHCTBE.

/laBaTh onpenesneHue

Mep NEHIUKY ISP HBIX TP SIMBIX

U P SIMOM, TIEPIEHIUKYIISIPHOM

K IUIOCKOCTH.

Haxoaurtsb yriibl ME&XIy

CKp €LIIMBAIOITUMUCS TP SIMBIMU B KyOe
Y AP AMUJIE.

IIpuBOAUTH NPUMEPBI U3 P €ATBHOU
KU3HU U OKPyXKaroleh 00CTaHOBKH,
WITIOCTP UP YIOLIHE

Mep NEHAUKY AP HOCTh NP AMBIX

B P OCTPAHCTBE

Y NIEP IEHTUKY JISIPHOCTD TP IMOI

K MJIOCKOCTH.

DopMyIMPOBATH NP U3HAK

nep NEHAUKY ISP HOCTU TP SIMOM

Y TUTOCKOCTH, IIP UMEHSATH €r0 Ha
MpaKTUKE: OOBSICHATH

nep neHAUKYy ISP HOCTh pedpa Kyoa

Y IMaroHaJIk €ro TpaHu, KOTopas ero
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HE COJIEP )KUT, HAXOJUTh IITUHY
JMaroHai€u Kyoa.

Be1uncjasTh BEICOTY TP aBUIIBHOU
TPEYTOJbHOM U IIP aBUJIBHOU

YEThIP EXYTOJIBHON P aMUJ 110
JUTUHAM pebep.

Pemath 3a1a4n Ha BBIYMCIICHUS,
CBSI3aHHBIE C IIEP IEHAUKYJISIPHOCTHIO
NP IMOM U TUIOCKOCTH,

C UCIIOJIb30BAHUEM TP U P EIIEHUHN
TUTAHUMETP U9eCKuX (haKTOB

Y METOJIOB.

OO0BbsCHATD, YTO HA3HIBAIOT

MEP NEHIUKY ISP OM U HAKIIOHHOM

13 TOYKH K TUIOCKOCTH; [P OEKLIHEN
HAKJIOHHOM Ha IIIOCKOCT.
OO0BSICHATD, YTO HA3HIBACTCS
PacCCTOSTHUEM: OT TOUYKH A0 IUIOCKOCTH;
MEXy HapaijaelbHbIMU IUTOCKOCTIMU;
MEXY NP SIMOU Y Map aJIeIbHOU er
IUIOCKOCTBIO; MEXAY

CKp €LLIMBAIOLIIAMHUCS TP SIMBIMH.
Haxoaurb 3T1 p acCTosHuA

B IIP OCTHIX CIy4Yasx B KyOe,

[Mp aMHJIe, TP U3ME.

MoaeupoBaTh p €aIbHbIE CUTY ALIMU
Ha SI3bIKE TEOMETP UH, UCCIEN0BAThH
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MOCTP OCHHBIE MOJEITN
C UCIIOJIb30BAaHUEM F€OMETP HUECKUX
TTOHSITHM.

Hcnonb30BaTh NpU pEeUICHUH 33124
Ha MOCTP OEHUE CEUCHUI TEOpEMY
[Tudaropa, cBOMCTBA IPSIMOYTOJIHLHBIX
TPEYTOJIbHUKOB

VYTibl MEXY TP AMBIMU
Y IJTOCKOCTSAMH

10

YTIbI B IP OCTP AHCTBE: YTOJI MEXKAY
P AMOM U TNTOCKOCTBIO; ABYTP aHHBIN
yIroJI, TUHENHBIN YTOJI IBYTP AHHOTO
yria.

[TepneHauKyJISPHOCTH IUIOCKOCTEH:
P U3HAK MEP EHIUKY ISP HOCTH IBYX
mwrockocter. Teopema o Tpex

nep NeHIUKYJIsIp ax

AKTYyaJu3upoBaTh GaKThl U METOIbI
IJITAaHUMETP UH, P EIEBAHTHBIE TEME,
[P OBOJAUTH AHAJOTHHU.

JaBaTh onpeaejieHne yriia MExIy
P AMOM Y TUIOCKOCTBIO,
dbopMyIHUpOBaTh TEOPEMY O TPEX
nep NeHAUKYIsApax U 00paTHYIO K HEMl.
HaxoauTtsb yroy Mexay np sMou

Y IJIOCKOCTBIO0 B MHOTOTPAHHUKE,
pPacCTOSIHUE OT TOYKH JI0 TP IMOM

HAa IUIOCKOCTH, HCIIOJIb3Ys TEOP EMY

0 Tpex NepIeHAUKYJIISpax.
IIpoBoauTh Ha yepTEKE

MEP IEHAUKYJIAP : U3 TOUKH

Ha P SAMYI0; U3 TOUYKHU Ha MIOCKOCTb.
JlaBaTh onp e/ieJIeHUE ABYTPAHHOTO
yrja v ero 3J€MEHTOB.

OO0BSICHATH PABEHCTBO BCEX
JUHEWHBIX YTJI0B JBYTPAHHOTO yTIJia.
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HaxoauTthb Ha yepTekKe ABYTPAHHBIN
yroJI Ip ¥ peOpe Mup aMuIbl, TPU3MBI,
nap aJuielienumnesa.

/laBaTh onpeneeHue yria MexIy
IJIOCKOCTAMM.

JdaBaTh onpeaenenue

1 GopMyTHMPOBATH NPU3HAK
B3aMMHO Mep NEHUKYJISPHBIX
IJTOCKOCTEMN.

HaxoauTsb yribl MEXy IITOCKOCTSIMU
B KyOe€ U TTHp aMHJIE.

Hcnonb30BaTh NpU peUICHUN 33124
OCHOBHBIE TEOP €MbI U METO/IbI
IJTAHUMETP UH.

MoaeanpoBarthb peajbHble CUTyalluu
Ha SI3bIKE T€OMETP U, UCCIIEI0BATH
MOCTP OCHHBIE MOJEIH

C UCIIOJIb30BAaHUEM I'€OMETP MUECKUX
TMOHSITHM.

HNcnosb30BaTh Np U pENICHAN 3314
Ha IOCTP OCHUE CEYECHUH
COOTHOILIEHUS B IIPSIMOYTOJIbHOM

TP EYTOJIbHUKE

MHororp aHHUKH

11

[ToHsITHE MHOTOTp AaHHHKA,
OCHOBHBIE 3JIEMEHTBI MHOTOTP aHHHUKA,
BBIITYKJIBIE U HEBBITY KJIbIE

AKTYaJu3upoBaTh GaKThl U METOIbI
IJIJAHUMETP MU, P EIIEBAHTHBIE TEME,
NMPOBOAWTH AHAJIOTHH.
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MHOTOT'PaHHUKH; pa3BepTKa

MHOT'OT'D aHHHKA.

[Ipu3ma: n-yronpHas mpu3ma; rp aHu
Y OCHOBAHWUS MP U3MBI; TP IMAast

Y HaKJIOHHAs P U3MbI; OOKOBast

Y MOJIHAS TOBEPXHOCTh IPU3MBI.

[Tap annenenunen, npsAMOYT OJIbHBINI
nap ajjieNenuIe] U ero CBOMCTBa.
[Iupamupa: n-yroiapHas nupamuia,
I'PaHU U OCHOBAaHUE IAP aMUJbI;
OOKOBas U MOJIHAS TOBEPXHOCTh

NP AMUBL; IP AaBUJIbHASL U y CEUEHHAs
nup amujaa.

DJIEMEHTBI P U3MBbI U ITUP AMU/IBI.
[IpaBunbHBIE MHOTOT'P AaHHUKHU:
IIOHATHE TP AaBUIIBHOTO
MHOT'OT'PaHHUKA; IPaBUJIbHAS IPU3MaA
Y [Ip aBWJIbHAs IUp aMU1a; P aBUJIbHAs
TpEyroJibHas Up aMuaa

Y NP aBWIbHBIN TETpasip; KyO.
[IpencraBiieHre O p aBUIBHBIX
MHOTOTPaHHUKAX: OKTa’3p, A0ACKad AP
Y UKOCadP.

CummMeTpust B Ip OCTP AHCTBE:
CUMMETP Hsl OTHOCUTENBHO TOUKH,

P IMOM, TUIOCKOCTH. DJIEMEHTBI

/laBaTh onpeneneHue

rap aJUIEIIETINIIEA, PACIIO3HABATH €r0
BHJIbI U M3y4YaTh CBOWCTBA.

JdaBaTh onpeneneHue nup aMu/ibl,
Pacno3HaBaTh BUbI IUPaMHU]I,
dpopmyaupoBaTh cBOMCTBa pedep,
TPaHEN U BBICOTHI NP ABUJILHOU

P aMHU/IBI.

HaxoauTts ruioniaas NOJIHOU

1 OOKOBOM MOBEP XHOCTU MTUP AMUIBI.
JJaBaTh onpeaejeHue yCEUCHHOM
AP aMUJIbl, HA3BIBATh €€ DJIEMEHTBHI.
DopMyJIHPOBATH TEOP EMY

0 TUIOMAa N OOKOBOM MOBEP XHOCTHU
NP ABWJILHOMW yCEYECHHOM AP AMUJIBI.
Pemath 3a1a4u Ha BBIYHCIICHHE,
CBSI3aHHBIEC C TUPaMHUIAMHU, a TAKKE
3aJ1a4¥ Ha IOCTP OEHUE CEYCHHUM.
/laBaTh onpeneneHue np u3Msl,
pacno3HaBaTh BUJIbI IPU3M,
H300paKaTh NP U3MbI HA YEP TEXKE.
HaxoauTtp miomaab MoJIHOW WK
OOKOBOM MMOBEPXHOCTHU P U3MBI.
HN3yuarthb cooTHOMIEHUA Diiiiepa
115l yucia pedep, rpaHei U Bep LUH
MHOTOT'p aHHHKA.
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CUMMETpP WU B AP aMUJIAX,
rap aJuleNenuIieax, MpaBUIbHbIX
MHOT'OT'p aHHUKAX.

Brruucnenue 351eMeHTOB
MHOTOTPAaHHUKOB: pedpa, AuaroHaiy,
yrubl. [Lnota i 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEP XHOCTH IP AMOU

ITp U3MBI, IJIOIA]1b OCHOBAHMM, TEOpEMA
0 OOKOBOM MOBEPXHOCTHU TP IMOH
npu3Mmbl. [1nomans 60koBOM
ITOBEPXHOCTH U MTOBEP XHOCTH

P aBWIbHOW MUP aMUJIbI, TEOP EMA

0 IToMmaau OOKOBOM MTOBEP XHOCTH
YCEUEHHOW NP aMU/IbI

HN3y4aTh BUABI TP aBUIIbHBIX
MHOTOTPaHHUKOB, X Ha3BaHHUS

Y KOJIMYECTBO I'PaHEM.

HN3y4yaTh cuMMeTpuro

MHOTOT'p aHHHUKOB.

OO0BbsACHATDL, KAKUE TOUKHU
Ha3bIBAIOTCI CHMMETPUYHBIMU
OTHOCHUTENBHO TaHHOU TOUYKH, IIP IMOU
WJIY IJIOCKOCTH, YTO HAa3bIBAIOT

LEHTP OM, OCBIO WJIH TIOCKOCTBIO
CUMMETP UM (UTYPHI.

IIpuBoaAuTH PUMEPHI

CUMMETP UIHBIX (PUTYp B ApXUTEKTYpE,
TEXHUKE, ITPUP OJI€.

MopeaupoBaTh p €aJIbHbIE CUTY AU
HAa SI3BIKE TEOMETP U, UCCIIEN0BATh
ITOCTP OCHHBIE MOJIENIH

C ACITOJIb30BAaHUEM F€OMETP HUECKUX
MOHSTUH, UCTIOJIb30BaTh MOA00ME
MHOTOTP aHHUKOB

OO6BbemMbl MHOTOTP aHHUKOB

IToustue 00 00beme. O0BEM
ITUP AMUJIBI, TIP U3MBI

AKTYaJu3upoOBaTh GaKThl H METOIbI
TUTAHUMETP MM, P €JICBAHTHBIC TEME.
OO0BSICHATD, KaK U3MEP STIOTCS
00BEMBI TEI, TP OBO 151 AHAJIOTHIO

C U3MEP CHUEM TUIOIIAIEN
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MHOT'OYTOJIbHUKOB.
D®opMyTHPOBATH OCHOBHBIE
CBOICTBAa 0OBEMOB.

N3y4yaTth, BHIBOAUTH GOPMYJIbI
o0beMa Ip IMOYTOJIBHOTO

nap ajjienenuresa, mp u3Mbl

Y TIUP aMUJIBI.

Bouruucasite 00beM Np U3MbI

Y TTUP AMUJIBI 110 UX AJIEMEHTaM.
IIpuMeHATH 00BEM 151 p CIICHUS
CTEpEOMETP MUECKUX 3a]a4

Y JUUI HAX 0K EHUSI TE€OMETP NUECKUX
BEJINYMH.

MoaeaupoBaTh peajibHbI€ CUTY allUN
Ha A3bIKE TEOMETP MU, HCCIEA0BATh
MIOCTP OEHHBIE MOJIEIHU

C UCMOJIb30BAHUEM I'€OMETP UYECKUX
MTOHATHUU

[ToBTOpEHME: CEueHus,
PacCTOSIHUS U yTJIbl

ITocTpoeHue ceuenuit

B MHOT'OT'D aHHUKE.

Brruncnenne paccTosiHuii: MEXIy
JIBYMs TOYKaMH, OT TOYKH 10 IIP IMOH,
OT TOYKH 10 IJIOCKOCTH; MEKIY

CKp CIIMBAOIIMMHUCS TP IMBIMHU.
Brrauciienue yrios: MExXIy

CTtpouTh ceueHre MHOTOT'p aHHUKA
METOJIOM CIIE€JIOB.

JdaBaTh onpeaeseHue paccTossHus
MEXy Gurypamm.

HaxoauTs paccTrossHuEe MEXIY

nap aJiulebHbIMH ITOCKOCTSIMH,
MEXy IIOCKOCTBIO U Nap aJlIeTbHON
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CKp €LLIMBAOLIAMHUCS TP SIMBIMH,
MEXIY P SMOU U INIOCKOCTBIO,
JBYTPaHHBIX YIJI0B, YTJI0B MEXKIY
IJIOCKOCTSIMU

el TP AIMOU, MEXKITY

CKp €LLIUBAIOIIUMUCH TP AMBIMU.
CTpouTh JIMHENHBIN YTOJI
JABYTPAHHOIO yTJIa HA YepTExKE
MHOTOTP AaHHUKA U HAXOJIUTh €TI0
BEJIMYUHY .

HaxoauThb yribsl MeXAy INIOCKOCTAMU
B MHOT'OT'paHHUKAX

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KUIIACC
HaumenoBanue paznena  |[KonudecTtso OcHoBHOE coiep KaHuE OcHOBHbIE BUJIbI ACSATENBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcs
Tena BpanieHus 12 Cdepa u map: neHTp, paganyc, AKTYaJu3uPOBaTh HaKTHl K METO b

JTUAMETp ; TUIOIIAh TTOBEP XHOCTH
cdeprl. BzanmHOE pacnosioxkenne
cdepsl ¥ TIIOCKOCTH; KacaTeIbHAs
IJIOCKOCTH K cdepe; miomaib
chepbl. U300pakenue cdeprl, mapa
Ha TiockocTu. CedeHus mapa

IUIAHUMETP U, P EIIEBAHTHBIC TEME,
MPOBOAMUTH AHAJIOTHU.

JlaBaTh onpenenenus chepsl U mapa,
UX LEHTpa, paguyca, 1TuaMerpa.
Omnpeneasats chepy kak purypy
BpaIllEHHsI OKP yKHOCTH.
HccnenoBath B3aUMHOE
pacnoJioxkeHue cep bl U MI0CKOCTH,
IBYX chep, NI CTPUPOBATH 3TO
Ha YepTeXKax U PUCYHKaX.
DopMyIMPOBATH OIIP EAETICHUE
KacaTeJIbHOM IUIOCKOCTH K cepe,
CBOVCTBO U NP U3HAK KACATEIbHOU
IJIOCKOCTH.

3HAKOMMTBCS C T'€0/1€3UYECKUMU
JTUHUSIMU Ha cdepe

[{unuHap Mueckasi TOBEP XHOCTh,
oOpa3yromye HWINHIIP MYeCKO
MOBEP XHOCTH, OCh IIJIMHJIP HICCKOU
noBep XHOCTU. L{uimuHap: oCHOBaHUS
1 OOKOBas TTOBEP XHOCTD,

OOBsICHATD, YTO HA3LIBAIOT
HAJIUHAP OM, Ha3bIBATh €70 AJIEMEHTHI.
N3y4aTh, 00bACHATD, KaK MMOJYYUTh
UAJUHAP ITyTEM Bp alllCHUS

P IMOYTOJIbHUKA.
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o0pasyromias u 0Ch; IIOMAIb
OOKOBO M TIOJTHOM MOBEP XHOCTH.
N300pakenre NUIUHIIP A

Ha TUIOCKOCTH. Pa3BepTka muiuHapa.

CedeHus uIMHIpa
(MI0CKOCTHI0, MapaIebHON
WJIU TIEP NEHAUKY JISIPHON OCH
UAJIAHIPA)

BbIBOAUTH, HCIT0JIB30BATH ()OP MYJTBI
JUUTSL BBIYUCIIEHUS TUTOMaad OOKOBOM
MOBEP XHOCTH LWJIUHPA.

N3y4yaTh, pacno3HaBaTh pa3BepTKY
HAJUHApA.

N300pakaTh HWWIMHAP U €r0 CEYCHUS
IUIOCKOCTBIO, P OXOJASAIIEH YEPE3 ErO
0Cb, TIAp aAJUIETbHOU WU

e NEHAUKY ISP HOU OCH.

HaxoauThb momaay dTUX CEUCHUH.
MoaeaupoBaTh p€ajabHbIEC CUTY AN
Ha SI3bIKE T€OMETP UM, UCCIIET0BATH
MOCTP OEHHBIE MOJEITU

C UCIIO0JIb30BAaHUEM I'€OMETP UUECKUX
TMOHATUI

Konnueckasi moBep XHOCTb,
00pa3yroire KOHUIECKOU

MOBEP XHOCTH, OCh U BEp IIIMHA
KOHUYECKOU TTOBEP XHOCTH.
Konyc: ocHOBaHME U BepIIMHA,
oOpasyolas u 0Ch; MIoaab
OOKOBO U MOJTHON MOBEP XHOCTH.
YceueHHblil KOHYyC: 0Opa3yroiue
Y BBICOTA; OCHOBaHUsS U OOKOBas
MOBEP XHOCTb.

N300paxeHne KOHyca Ha TIOCKOCTH.

OO0BIACHATD, KAKOE TEJIO HA3bIBAIOT
KpP YTOBBIM KOHYCOM, Ha3bIBaTh €ro
2JICMEHTHI.

N3y4aTh, 00BACHATH, KAK ITOJYUYUTh
KOHYC ITyTEM Bp allleHUs

P SAIMOYTOJBHOTO TPEYTOJbHUKA.
MN300paxaTh KOHYC U €0 CEUCHUS
IJTOCKOCTBIO, TP OXOAAIIEH YeEP €3 OCh,
Y IUTOCKOCTBIO, MEP IMIEHIUKY ISP HON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BepTKY
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Pa3BepTka koHyca.

Ceuenust KoHyca (MTOCKOCTBIO,
napauieIbHOM OCHOBAHMIO,

Y TUTOCKOCTBIO, TP OXOISIIIEH

yepe3 BEpIINHY )

KOHYca.
BBIBOAUTDH, HCIIOJIB30BATH ()OP MY JTBI
JUUTSI BBIYUCIICHUS TUTOIAAU OOKOBOM
MOBEP XHOCTH KOHYCA.

HaxoauTh miomniagy CEUCHUM,

P OXO/ISIIIIMX Y€ep €3 BEPIIMHY KOHYCa
WU NP MeHIUKYJISIPHBIX €r0 OCH.
OO0BICHATD, KAKOE TS0 Ha3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3y4aTh, 00BACHATH, KaK €ro
MOJIYYUTh ITyTEM Bp allleHUS

P AMOYTOJIBHOW TP AICIUU.
BbIBOAUTH, MPpUMEHATH popMyITy
JUISI BEIYHCIICHUS TI101I[a 1 OOKOBOM
MOBEP XHOCTH yCEYEHHOTO KOHYyCa

KomMOuHamus el Bp aleHusI

¥ MHOTOTP aHHUKOB. MHOTOT'D aHHHK,
OTIMCaHHBIN 0K0JIO cdeprl; chepa,
BIIMCAHHAS] B MHOT'OTP aHHHUK HJTH

B TEJIO BpAICHHUS

AKTYaJu3uPOBaTh GAKTHl U METO bl
INIAHUMCETP MU, P CIICBAHTHBIC TCMC,
TP OBOJAUTH AHAJIOTHUHU.

Pemats crepeomMerpuyeckue 3a1auu,
CBA3AHHBIC C TCIIaMH BP allICHUA,
IIOCTP OEHUEM CEYEHHM TEJT Bp ALLIEHMUS,
C KOM6I/IHaHI/I$IMI/I TCJI BpallCHUA

Y MHOTOTP aHHUKOB Ha HaXO0KIECHUE
r€OMETP NYECKUX BEJIMYMH.
HUcnoab30BaTh Ip U p CLICHUN

CTEP EOMETP UUECKUX 3a7a4
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IJTAHUMETP HYecKre (haKThl 1 METOIBI
3aJlau Ha BBIYMCIICHUE

1 TOKa3aTeIbCTBO.

MopaeaupoBaTh peajibHbIC CUTYalluH
Ha SI3bIKE T€OMETP UM, UCCIIET0BATH
MIOCTP OEHHBIEC MOJIETHU

C UCIOJIb30BAHUEM T€OMETP MUECKUX
MOHSTUI

O0BEMBI TEN

ITousTue 06 066eme. OCHOBHEIC
CBOIicTBa 00BHEMOB TEII.

O6bem muIMHApa, KOHyca.
O6mem mapa u miomanb chep bl

AKTYaJu3upoBaTh GaKThl K METO bl
TUTAHUMETP UM, P eJIEBAaHTHBIC TEME,
P OBOJIUTH AaHAJIOTHH.

BbIBOAMTDB, HCNIOJIB30BATH
dhopMyIbl 00BEMOB: TIP U3MBI,
AJIMHIp A, AP aMUIbI, KOHYCA;
yCeUEHHOM ITUP aMU/IbI M YCEUEHHOTO
KOHyca.

Pemath cTepeoMeTp MuecKue

3a71a4i, CBSI3aHHBIE C BBIYUCIICHUEM
00bEMOB.

DopMyJIHPOBATH OIP CACIICHUE

[I1ap OBOTO CETMEHTA, IIap OBOTO CJI04,
IIIap OBOTO CEKTOpa.

I[puMeHsaTH POpMYIIBI

JUTSI HaX 0K IEHUSI 00BEMOB

II1ap OBOTO CErMEHTa, Iap 0BOTO
CeKTopa
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[TomoOHBIE TETa B IPOCTPAHCTBE.
COOTHOIICHUS MEXKTY ILIOIIAITMHU
MTOBEP XHOCTEH, 00beMaMH IO J00HBIX
Tell

PemaThb cTep eoMeTp MueCKUE 3a/1a4H,
CBsI3aHHBIC C 00BEMOM IIIapa

U TUIOIIAIBI0 Cephl.
MoaeaupoBarh peajgbHbIC CUTY ALTUH
Ha A3bIKE TEOMETP MM, UCCIEA0BATh
MTOCTP OCHHBIC MOJICTTH

C UCMOJIb30BAHUEM I'€OMETP NIECKUX
TTOHSITUM.

AKTYaJu3upoBaTh GaKThl K METO bl
TUTAHUMETP UM, P eJIEBAaHTHBIC TEME,
P OBOJIUTH aHAJIOTHUH.

Pemath cTepeomerpuueckue 3aauu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00bEMOB
Y TTIOBEP XHOCTEH MOJOOHBIX TEI

B IP OCTP aHCTBE.

MoaeaupoBaTh p€ajabHbIEC CUTY AN
Ha SI3BIKE TEOMETP UU, UCCIEA0BATh
MOCTP OCHHBIC MOJICTTH

C UCIIOJIb30BaHUEM T'€OMETP U ECKHUX
MTOHATUI

B CKTOP bI 1 KOOP AUHATHI
B ITPOCTPAHCTBC

10

Bekrop Ha mIockocTH

U B ipocTpaHcTBe. CnoxeHue

Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uncio. Pazinoxenue
BEKTOpa IO TPEM HEKOMILJIaHAP HBIM
BekropaM. [IpaBuio

AKTYaJU3UPOBaTh (HAKThl U METOIbI
IUTAHUMETP UH, P EJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.
OnepupoBaTh NOHATHEM BEKTOP

B [P OCTP AHCTBE.

®opMyJIHPOBATH P ABUIIO
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Tap ajseenuIena.
Pemenune 3agau, cBsI3aHHBIX

C P UMEHEHUEM TP ABWJT IEUCTBUH

C BEKTOpP AMH.

[Ip ssMoyrospHast cucteMa KOOp AUHAT
B mpocTpaHcTBe. Koop inHaThI
BekTopa. [Ipocrenmmue 3agaun

B KOOP IMHATAX. YTOJ MEXIY
BekTopamu. CkajasapHoe

TP OU3BEAECHUE BEKTOP OB.
Brrurcnenue yriioB Mexay NpsiMbIMU
Y TUIOCKOCTSMU.
KoopanHaTHO-BEKTOPHBIN METOL
MIPU P CLIEHUU F'€OMETP UUECKUX 3aj1a4

rap ajjeenurena Ipy CI0KeHUU
BEKTOP OB.

CkiaapiBaTh, BBIYUTATh BEKTOPbI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3y4yaTb OCHOBHBIE CBOMCTBA ATUX
OIIep alvi.

JaBaThb oIp eeneHue np IMOYyroJIbHOU
CUCTEMBI KOOP IMHAT B IIP OCTP AHCTBE.
Bripa3uTh KOOpAMHATHI BEKTOpa
4yepe3 KOOp IUHATHI €r0 KOHI[OB.
BbiBoAMTH, HCII0JIB30BATH GOPMY.JTY
JJIAHBI BEKTOPA U PACCTOSIHUS MEKY
TOYKAMHU.

BripaxaTh ckaisipHOE P OU3BEJICHUE
BEKTOP OB Y€pP €3 UX KOOPAUHATHI,
BBIUMCIISITh YTOJ MEXAY JBYMS
BEKTOpaMHM, JBYMS NP IMbIMHU.
Haxoaurhb yroy Mexay mpsamou

Y IUTIOCKOCTBIO, YTOJI MEXAY IBYyMS
IUIOCKOCTSIMU aHAJIUTHYECKUMU
METOJAMH.

BbiBoAMTH, HCTIOJIB30BATH GOPMY.JTY
pacCTOSIHASA OT TOYKHU 10 IUTIOCKOCTH

[ToBTOpEeHME, 00001IICHNE
Y CHUCTeMaTU3aIus 3HAaHUN

OcHoBHBIE (DUTYPBI, PaKThI, TEOP EMBI

Kypca IUNIAaHUMETPUU. 3aa9u
IUTAHUMETP UM U METOJIbI UX

Pemats npocreiiime 3agaumn
Ha HAXO’KJICHUE JIJIMH U YTJIOB
B F€OMETP MYECKHX (PUrypax,
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pCIICHUS.
OcHoBHBIE (HUTYPBI, (PAKTHI, TEOP EMBI
Kypca cTep eoMeTpuu. 3a1auu
CTepEOMETP MM B METOBI X P CIICHHS

npuMeHATh Teopemy [ludaropa,

TEOp EMbI CHHYCOB U KOCHHYCOB.
HaxoauTsp mioiiaas MHOTOYTOJIbHHKA,
Kpyra.

Pacno3naBaTh 1og00HbBIE PUTYDHI,
HAXOJUTh OTHOIICHUS JJINH

U IJTOIIAJICH.

Hcnoab30BaTh Np U p CLLIEHUN

CTep eoOMEeTp MUECKHUX 3a1a4 (haKThl

¥ METO/JIbl TJTAHUMETP UH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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OE/IEPAJIBHAS PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

HOACHUTEJIbHASA 3AIINCKA

Yuebubiii kypc «BeposiTHOCT, H cTaTUCTHKa» ©0a30BOTO YpPOBHS SBIISICTCS
NP OJOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOTO 00111eT0 00pa3oBaHusi. Y4UeOHbIN KypC Ip €AHA3HAYEH 1J1s1 (hOp MUPOBAHUS
y 00y4aronmxcs CTaTUCTUIECKON KYJIHTYPbI M TOHUMAaHUS P OJI TEOP MU BEP O THOCTEH
KaK MaTeMaTUYECKOTO0 MHCTPYMEHTA JJIS U3YUYEHHs CIIyYalHBIX COOBITHH, BEIHYNH
u tmpoueccoB. [Ipu u3zyueHun yueOHOTO Kypca o0O0OTaIaloTCs IIpeICTaBIICHHS
00yYaroImMXcs 0 METO1aX UCCIEA0BAHUS U3MEHUYUBOTO MUPA, P A3BUBAETCS TOHIMAHHIE
3HAYMMOCTH U OOIIHOCTH MAaTEMATHYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMON
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHP OBO33D CHUSI.

Coneprxanne y4eOHOro Kypca HarpaBjieHO Ha 3aKpeIIeHUE 3HAHUN, T0Ty4EHHBIX TPH
U3yUYEHUH Kypca Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, U Ha pa3BUTHE
P €ZICTABJICHUH O CIIYYaHBIX BETMYMHAX U B3aUMOCBS3SIX MEKIY HUMHU Ha BaKHBIX
pUMep ax, CEXKEThl KOTOPBIX TIOYEPIHYTHI U3 OKpYJKaroliero mupa. B pesynbrare
y oOyuarommxcsi JOJKHO CPOpMHpOBATHCS MpEACTaBICHHE O  Haubosee
YHOTP €OUTENBHBIX ¥ OOIIUX MATEMATHYECKIX MOJIEIISIX, UCIIOJTb3YEMBIX JIJIs1 OTICAHNSI
AHTP OTIOMETPUYECKUX U JIEeMOTPadUIEeCKUX BEIMYWH, TIOTPEITHOCTEH B Pa3JIMIHOTO
polla U3MEpEeHHSIX, JIUTSIBHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTpOMCTB,
XapaKTep UCTUK MAaCCOBBIX SIBJICHUHN U TP OIIECCOB B OOIIECTBE.

B cooTBercTBMM ¢ yKa3aHHBIMM IIENIIMH B CTPYKType Yy4yeOHOro Kypca
«BeposSTHOCTh M CTATUCTHKAY» JJIsl P OBHS Cp €IHEr0 00111ero 00pazoBaHus Ha 0a30BOM
YPOBHE BBIJICTICHBI CIEAYIOIIHE OCHOBHBIC COJEpIKAaTeNbHbIC JMHUN: «CITydaiHble
COOBITHS B BEp OSITHOCTHY, «CllydaifHbIe BETUIUHBI U 3aKOH OOJIBIIUX YUCEI.
Baxnyto wdYacth y4eOHOro Kypca 3aHMMAeT U3Y4YEHHE TI'€OMETPHUYECKOro U
OMHOMHAJILHOTO PACIPENCICHUN U 3HAKOMCTBO C HMX HEIPepbIBHBIMH aHAJIOTaMH —
MOKa3aTEIbHBIM U HOPMaJIbHBIM P acIip eeJICHUSIMHU.

Conepxanne nuanH «CirydaiiHple COOBITHS U BEPOSTHOCTHY CIYXHT OCHOBOU IS
(dbopMupoBaHUs NP eCTABICHUI O paclpeeIeHUH Bep OSITHOCTEH MEX Ty 3HAUCHUSIMU
CIIy4alHBIX BEJIMYMH, a TAaKXKe 3Ta JUHUS HeoOxoauma Kak 0asa i W3ydeHus
3aKoHa OOJBIIHUX YHhceN — (YHIaMEHTAJIBLHOIO 3aKOHA, JEHCTBYIOMIETO B P UPOC U
0OIIECTBE M UMEIOIIEr0 MaTeMaTHIECKY 0 (pop Mamm3anuro. Cam 3aKOH OOJTBIITNX YHCET
npejyiaraeTcs B O3HAKOMHUTEIBHOW (opMe ¢ MHUHUMAJIbHBIM HCIOJIB30BaHHEM
MaTeMaTU4ecKoTo (opMaimu3Ma.

Tembl, CBSI3aHHBIC C HEMPEPBHIBHBIMU CIyYalHBIMH BEIIMYWHAMHU, AKIECHTUPYIOT
BHUMAaHHE 00YYaroIINXCs HA ONMCAHUM U U3YUYEHHUU CITy4YalHbIX SBJICHUH C ITOMOILBIO
HenpephiBHBIX  QyHKIMA. OCHOBHOE BHHMMAaHHME YAENACTCS IMOKa3aTeIbHOMY
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Y HOpMaJIbHOMY paclpeieeHusIM, IpU 3TOM TP EAN0JIaraeTcss 03HAKOMHUTEIBHOE
u3yuyeHue Matepuaia 0e3 10Ka3aTelabCTB NP UMEHSIEMbIX (aKTOB.

OOmiee 4YKMCIO YAacOB, PEKOMEHJOBAHHBIX [JIsi M3Yy4deHHUs y4yeOHOro Kypca
«BeposTHOCTh M cTaTucTUKa» — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kimacce — 34 ygaca (1 gac B Hezenio).

COJAEPXKXAHUME OBYYEHUA

10 KJIACC

[Ipencrapienue TaHHBIX C TOMOIIBIO Ta0auI ¥ quarpamm. Cp eaHee ap upmeTndeckoe,
MeAuaHa, HauboJbllee U HaMMEHbIee 3HAUeHUsI, pa3Max, IUCIIePCUs U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOP OB.
CiyuaiiHble SKCIiep UMEHTHI (OIBITHI) U CIIy4alHbIe COOBITHS. DJIEMEHTaPHbIE COOBITUS
(ucxonpl).  BepositTHocTh  ciydallHOro — coObITUA.  Biu3oct  4acToTel U
BEPOSITHOCTU cOOBITUNA. Cy4dalHbIE ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
coObITHAMH. Bep 0ITHOCTH COOBITHIA B OTIBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.
Ormep annu Ha 1 COOBITHSIMU: TIEp €CeUeHUEe, 00BETUHEHNE, TIP OTUBOIOJIOKHBIC COOBITHSL.
Huarpammsl Jitiiepa. Dopmyiia Cl10KEHUS BEP OATHOCTEN.
YcnoBHast BEpPOSATHOCTb. YMHOMKEHME  BEPOSATHOCTEH. JlepeBO  Cily4auHOro
skcriepumenTa. @opMya notHOM Bep osiTHOCTU. HesaBucumbie coOBITHS.
Kombunatopnoe mnpasuino ymHoxkeHus. llepectanoBku u ¢akropuan. Yucio
coueranuid. Tpeyronpnuk [lackans. @opmyna 6uHoma HeroToHa.
bunapHbIil ciy4ailHbld ONBIT (MCHBITAHME), Yyclex U Heynada. HesaBucumble
ucneiTanus. Cepust HE3aBUCUMBIX MCIIBITAHUMN J10 IEp BOTO ycrexa. Cepust He3aBUCHMBIX
ucnbiTaHui bep Hyun.

Cnyudaitnas BenuuuHa. Pacnpenenenue Bep osTHocTel. [{luarpamma pachop eaeneHusl.
[Ipumepsl pacnpezenenuii, B TOM 4icie, TeOMETp MUeCKOe U OMHOMHAIBHOE.

11 KJIACC

UncnoBeie XapakTEPUCTHKK CIyYaWHBIX BEIHYMH: MATEMAaTHYECKOE OXKHaHHE,
JUCTIEpCUst U CTaHAapTHOE OTKJIOHEHHE. [Ipumepbl mp UMEHEHHUsT MaTeMaTHYECKOTO
OXUJAHUS, B TOM YHCIE€ B 3ajJlayaxX U3 IMOBCEIHEBHOW XU3HU. MaTemaTudyeckoe
okujaHue OMHApHOM CllydalHOW BENMYMHBI. MaTeMaTH4eCKOe OXKHUIAHUE CYMMBbI
CIIy4alHbIX BETUYMH. MaTeMaTHYeCKOe 0XKUJaHUE U JUCTIEP CUs T€OMETP UYECKOTO U
OMHOMHUAJILHOTO PacIp e1eJICHUIA.

3aK0oH OOJIBIITUX YHCEIT U €r0 POJIb B HAyKe, Mp Upojie  oOmiecTBe. BEIO0pouHbI MeToA
HUCCIIEI0OBAaHUI.

[TpuMepbl HENp EpBIBHBIX CYyYalHbIX BeTWYUH. [[OHATHE O IIIOTHOCTHU P aclipe/1eICHHUSL.
3amayu, TpUBOASAIIME K HOPMAJILHOMY pachpeacieHuio. [ToHaTHe 0 HOp MATbHOM
pachp eJ1eIeHHH.

62



DdenepanpHas pabouas nporpamma | Matematuka. 10—11 kimaccesr (6a30BbIi ypOBEHB)

HNPEAMETHBIE PE3YJIbTATBI

K xoHny oOyuenus B 10 kiaacce 00y4daroluiics NOJIYUHT CIAEAYIOUIUE TP EIMETHBIE
pE3yIabTaThI:

YUTATh U CTPOUTH TAOJIHIIBI U JUATP AMMBI;
ONEepHUpPOBaTh MOHIATUAMM: CpeaHee apuPMEeTUYecKoe, MeauaHa, HauOOJIbILIee,
HauMeHbIllee 3HaUeHUE, pa3Max MacCHBa YUCIOBBIX JaHHbBIX;
OTIEpUPOBATH MOHATUSAMMU: CITy4YalHBIN SKCIIEPUMEHT (OTBIT) U CIydailHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (PJIIEMEHTApPHBIM HCXO0J) CIAy4YallHOTO OTBITa, HAXOIUThH
BEPOSITHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CIIyUYaiHBIMH COOBITUSMH, HAXOJUThH
Y CpaBHUBATH BEPOATHOCTH COOBITHI B M3YUEHHBIX CIyYailHBIX SKCIIEp UMEHTAX;
HaXO0JUTh U GOPMYTUPOBATH COOBITHS: IEPECEUCHUE U 00BETUHEHUE TAHHBIX COOBITHH,
coObITHE, P OTUBOTIOJIOKHOE JAHHOMY COOBITHIO, TOJIB30BaTHCS AUarpaMMamMu Diepa
1 (HOpMyJION CIIOXKEHHS BEP OSITHOCTEHN MPU PEILIEHUH 3a7ay;
OTIep UPOBAThH MOHATUSIMU: yCIOBHAS BEP OSITHOCTh, HE3aBUCUMBIE COOBITHUS, HAX O/IUThH
BEPOSITHOCTU C MOMOIBIO MPaBUiia YMHOXKEHHsI, C MOMOIIbBIO J€peBa CIy4yaiHOro
OTIBITA;

OPUMEHATh KOMOWHATOPHOE TMPABWIO YMHOXKEHUS TMPHU pEHICHUH 3a]ay;

ONEpUPOBATH MOHATUSIMU: HCIBITAHUE, HE3aBUCUMBIC HWCOBITAHUS, CEpUS
UCTIBITAHUM, yCIeX U Heya4ua, HAaXOUTh BEP O THOCTU COOBITHIA B CEp M HE3aBUCHMBIX
UCIBITAHUM 10 IEPBOTr0 yCIEXa, HAXOAUTh BEP OSTHOCTH COOBITHI B CEP MM UCTIBITAHUI
bepnynnn;
ONEpUpPOBATh MOHATHSAMU: Clly4yailHasi BEIWYMHA, PacClIpeAeliCHUE BepOsSTHOCTEN,
auarpamMma pacrp eeneHus.

K xoniy o6yuenus B 11 kiaacce oOydarommiics MOTYYHT CIETYIOUIUE TP EIMETHBIC
pE3yJIbTATHI:
CpaBHUBATh BEP OATHOCTU 3HAUYCHUH CITyYaWHOUN BEIMYMHBI 110 PACIPENCICHUIO WIH C
IIOMOIIBIO THATP AMM;
ONEPHUPOBATH MOHATHEM MATEMATUYECKOTO OXUIAHMS, MPUBOJUTH NPHUMEPHI, KaK
MPUMEHSETCS MaTEMaTHUYECKOE OXUIAHUE CIy4YalHOW BEIWYMHBI HAXOIUTh
MaTeMaTUYECKOE OXKHUIAHKE 110 TAHHOMY P acIp €ACIEHUIO;

UMETh TPEACTaBICHHUE O 3aKOHE OOJBIIUX YHCEI;

MMETH TP €JICTABIEHUE O HOPMAIBHOM P aCpEEICHUN.
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10 KUIIACC
HaumenoBanue paznena  |Koaugectso OcHOBHOE cojiep KaHUE OCHOBHBIE BUJIbI JICSITEILHOCTU
(Tembl) Kypca 4acoB 0o0y4Jaronuxcs
[IpencraBieHue TaHHBIX 4 [IpencraBnenue nanubix ¢ nomonpio | M3BjaexkaTh MH(OPMAUIO U3 TA0HUI]

U onucaTCiabHaAaA CTaTUCTHKA

tabnuil 1 nuarpamm. Cpeanee
apupMeTHIecKoe, MEeAaHa,
HauOOJIbIIIEE U HAUMEHBIIIEE
3HAYCHUS, pa3Max, JAUCIEp Cusl,
CTaHJIap THOE OTKJIOHEHUE YHCITOBBIX
HaOOpOB

U AuarpaMm, MCIOJIb30BaTh TaOJIHIIbI
Y MarpaMmel JUIs [P €ACTABIICHUS
CTATUCTHYECKUX JaHHBIX.

HaxoauTs onucarenbHble

Xap aKTEPUCTUKU JaHHBIX.
BoiaBUraTh, KpUTHKOBATH
TMIIOTE3bI O XapaKTepe CIly4alhHOU
VU3MEHYMBOCTHU U OIIP EACIISIOIINX €€
dakropax

CityyaiiHbl€ ONBITHI

U CITy9JalHBIC COOBITHS,
OTIBITHI C paBHOBO3MOKHBIMU
AJIEMEHTAP HBIMHU UCXOJIaMH

CnydaliHble SKCIep UMEHTHI (OTIBITHI)
U ciTy4aiHble COOBITHS.

DyieMeHTap HbIE COOBITUS (MUCXObI).
BepostHOCTh c1ydaltHOTO COOBITHSI.
BepositHoCTH cOOBITHIT B OTIBITAX

C paBHOBO3MOHBIMU

3JIEMEHTAP HBIMH COOBITHSIMHU.
[IpakTnueckas padora

BoigeasiTe Ha MpUMepax cly4yanHbIe
COOBITUS B OTIMCAHHOM CITy4aliHOM
OTIBITE.

DopMyIMPOBATH YCIOBHS NP OBEICHUS
CIIy4alHOTO OTBITA.

HaxoauTb Bep OITHOCTH COOBITHIA

B OMBITaX C paBHOBO3MOKHBIMHU
UCXOJaMH.

MoaeupoBaTh OIIBITHI

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAP HBIMH
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HCXOJaMU B XOJI€ NP AKTUYECKOU
paboThI

Onepanuu HaJl COOBITUSIMH,
CJIO’KEHHE BEP OSTHOCTEN

Onepanuu HajJ COOBITUSIMU:

niep eceueHue, 00beTMHEHUE COOBITHIH,
P OTUBOTIONIOKHbBIE COOBITHUS.
Juarpammel Dunepa. Dopmyiia
CJIO’KEHHMSI BEP OSITHOCTEN

Ucnoab3oBaTh 1uarpammel Dusepa

U CIIOBECHOE OTIMCAaHUE COOBITHIA

1151 (POP My TUPOBKH M N300 aXKCHHUS
00bEIMHEHUS U TIEP €CCUEHUS COOBITUH.
PemaTh 3a1a4u C KCIIOJIb30BAHUEM
(GOpMyJIBI CIIOKEHUSI BEP OATHOCTEN

YcnoBHasa BEp OSITHOCTD,
JIEp €BO CIIyYaHWHOTO OTIbITA,
dhopMyaa moTHOM

BEP OSITHOCTHU

Y HE3aBUCUMOCTh COOBITHIA

VYcimoBHas BEp OSITHOCTh. Y MHOKEHHUE
BEp OSITHOCTEH. [lepeBO CITy4amHOTO
sKkcnepuMeHTa. Popmysia MOJTHOU
BeposiTHOCTH. HezaBucumbie cCOOBITHS

PemnaTh 3a1a4u Ha HaxXOXXIeHUE

BEP OSITHOCTEH COOBITHH, B TOM YHCIIE
YCIOBHBIX C MIOMOIIIBIO JIEP €BA
CIIy4YaWHOTO OTbITA.

OnpeneasaTb HE3aBUCUMOCTb COOBITHI
o (opMyJie U 1Mo OpTaHU3aAIH
CIIy4YaWHOTO OMbITa

DeMeHThl KOMOMHATOP UKU

KombunaTopHoe npaBuiio
yMHOkeHus. [lep ectaHOBKH

u ¢akropuain. Yucno coueraHuu.
Tpeyronbnuk [lackans. @opmyia
ounoma HerotoHa

HUcnonb30BaTh NP aBWIO YMHOXKEHUS
JIJISL TIEp €IUCIICHUST COOBITUI

B CJIy4YailHOM OIIBITE.

IMoas3oBaTbes popMmynoi

U TpeyrojbHUKoM Ilackans

JUJISL OTIP €1EJIEHHS] YUCIIa COYETaHHM

Cepum nocnenoBaTelbHbIX
HCTIBITAHUHT

bunapHBIN CllydalHBIN OIBIT
(McmbITaHKE), yCIEX U Heyaaya.
HezaBucumeble ucnbitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUN 0 NIEP BOTO

Pa30uBaTh CI10KHBIE DKCIIEP UMEHTHI
Ha OTJEJIbHBIEC UCIIBITAHMS.
OcBauBaTh NOHATHS: UCIIBITAHHE,
cepysl HE3aBUCHUMBIX HCIIBITAHUM.
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ycrnexa. Cepust HE3aBUCUMBIX
WcIbITaHUM bep Hym.
[IpakTtuueckas paboTa

C UCMOJIb30BaHUEM DJIEKTP OHHBIX
TaOJIHII

IIpuBoaAUTL MpUMeEPHI CEpP U
HE3aBUCHUMBIX UCIBITAHUM.
PemnaTp 3a1a4M Ha IIOUCK

BEP OSITHOCTEH COOBITHI B cep MU
WCIIBITAHUM J10 TIEPBOTO yCIIeXa

Y B cepusAX UcbITaHUuM bepHyIuin.
HN3y4yaTes B X01€ NPaKTHYECKOM
PadoTHI C UCIIOJIL30BAHUEM
AIIEKTP OHHBIX TAOJIUIl BEP OSATHOCTH
COOBITUH B CEpUSAX HE3aBUCUMBIX
HCTILITAHUMN

CitydaliHble BEJIMYMHBI
Y pacIp e1eJIeHUs

CiydaliHasi BETMYMHA.
Pacnpenenenne Bep osTHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPp OU3BCACHUC CHy‘l&fIHBIX BCINYHH.

[Ipumep sl pacnp eneneHui, B TOM
YHCJIE TEOMETP UIECKOE
¥ OMHOMHUAJIbHOE

OcBauBaTh NOHATHSA: CIIydyalHast
BEJIIMUMHA, P acIIp eJelIeHne, Ta0IuIa
pacrpenenenys, uarpaMmma

pacrp eneseHus.

IIpuBoauTh NpUMeEpPHI

pacIp eeJIeHnd, B TOM YHCIIEe
reOMETP U4ECKOT'0 ¥ OMHOMHUATBHOTO.
CpaBHuUBaTh pacnpeaeieHus
CIIy4alHBIX BEJIMYMH

HaxoauTs 3HaUYEHUS CyMMBI

Y TP OU3BEIEHUS CI1yYarlHbIX
BEJINYHH.

Crtpouts 1 pacno3sHaBaThb

reoMeTp H4eCcKoe 1 OMHOMHUAIBHOE
pacrp eneieHue
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[ToBTOpEHue, 00001IeHNE, 5 OrnucaTenbHas CTATUCTHKA. IMoBTOPATH U3yUYEHHOE
CUCTEMATHU3ALNS 3HAHUN City4daliHbl€ OTIBITHI U BEP OITHOCTH Y BBICTPAUBATH CUCTEMY 3HAHUU
ciydailHbIx coObiTuid. Oniepanuu
HaJ[ COOBITUAMU. DITEMEHTHI
KOMOUHATOP MKH, CEp MU HE3aBUCUMBIX
WCTIBITAHU I
OBUIEE KOJIMYECTBO 34
YACOB I1O ITIPOT'PAMME
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11 KIIACC
HaumenoBanue paznena |Konndectso OcHOBHOE coep KaHUE OcHOBHbIE BU/IBI JI€ATETBHOCTH
(Temsl) Kypca 4acoB 00yJaroIuxcs
Matematuyeckoe 0K 1aHue 4 [Ipumep b1 p UMEHEHHUS OcBauBaTh MOHIATHE MATEMATUIECKOTO

CIIy4alHOUW BEJIUYMUHBI

MaTEMaTUYECKOTO OKUIaHUSI
(ctpaxoBaHue, T0TEpEs).
Martematuueckoe 0KugaHue CyMMBbI
CIIyYaWHbBIX BEJINYMH.
Marematuueckoe OKuaHue
TFEOMETP MYECKOTO M ONHOMHUATIBHOTO
pachpeneneHumn

OXKUJAHUA.
IIpuBOAUTH U 00CYKAATH P UMEDP bl
P UMEHEHHSI MATEMAaTUYECKOTO
OXKUJIAHUS.

BbI4ucasiTh MaTEMaTUYECKOE
0KUJaHHUE.

HcnoJb30BaTh NMOHATHE
MaTeMaTUYECKOTO OXKUIAHUS

Y €70 CBOMCTBA NP U P CLLICHUU

3az1auy.

HaxoauTb 110 u3BeCTHBIM (hopMyIam
MaTeMaTUYECKOE 0KUTAHUE CyMMBbI
CIIy4YalHbIX BEJIUYUH.

HaxoauTb 110 u3BeCTHBIM (hopMyIam
MaTEMATHYECKUE OKUJTAHUS
CIIy4YailHbIX BEJIMYMH, UMEIOIINX
r€OMETP MUECKOE 1 OMHOMUATIbHOE
pacrp eaeneHus

Jlucnep cus 1 cTaHaap THOE
OTKJIOHEHHUE CITy4YaiHON
BEJINYMHBI

Jlucniepcusi U ctangap THOe
OTKJIOHEHME. [{ucnep cuu
reoOMETP UUE€CKOTO U OMHOMHATIBHOTO

OcBauBaTh NOHATHS: TUCIEP CHS,
CTaHJap THOE OTKJIIOHEHUE CITY4aHOU
BEJINYUHBI.
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pacrnpeneneHus.
[IpakTudeckast pabota

C MCTIOJTb30BAHUEM DJICKTP OHHBIX
Ta0IHILL

Haxoauth qucnepcuro

0 P acrp eAeIICHUIO.

HaxoauTh 110 U3BECTHBIM
dbopMynam aucIep CUo

TEOMETP MIECKOTO i OMHOMHUATIBEHOTO
pacnpeneneHusi, B TOM YUCIIe B XO/1¢
P aKTHIECKOW pabOThI

C UCTIOJIb30BAHUEM AJIEKTP OHHBIX
TaOJIHI]

3aK0oH OOJIBIIINX YHUCENT

3aKkoH 00JBIINX guces. BoiOop 0uHbBIH
METOJI UCCIIEIOBAaHUI.

[IpakTudeckas pabota

C UCTIOJIb30BaHUEM 3JICKTP OHHBIX
Ta0IuIL

3HAKOMHTBCSI C BEIOOP OUYHBIM
METOJ0M HCCIIEI0BAHUSA COBOKYITHOCTH
JAHHBIX.

HN3yuaThb B X0J1€ MPAKTUIECKON pabOTHI
C UCMOJIb30BAHUEM BJIEKTP OHHBIX
TaOJIHII TIp UMEHEHUE BHIOOP OUHOTO
METOJa UCCIEAOBAHUS

Henp epriBHBIE CilydaiiHbIE
BEJIMYMHBI (P acipeeneHus)

[Iprmep bl HETIp €p BIBHBIX CIYYaNWHBIX
BeM4YMH. OyHKIMS ITIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpeaeneHme u ero CBOMCTBa

OcBauBaTh MOHSTHUS: HEMP €p bIBHAS
Clly4aiiHasi BeJIMYMHA, HETIP €p bIBHOE
pacrpenenenne, GyHKIUS TUIOTHOCTH
BEP OSITHOCTH.

IIpuBOAUTSH TP UMEP bI HETTP € BIBHBIX
CIIy4YanHbIX BEJINYMH.

HaxoauTb Bep 0SSTHOCTH COOBITUI

10 JaHHOU (YHKIMH IITOTHOCTH, B TOM
YHUCIie pAaBHOMEPHOTO pacIip e/leJIeHUs
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HopmMmanbHoe pacrp efeneHus 2 3agayu, IPUBOJAIIME K HOpMAILHOMY | OcBaMBaTh IOHITHS: HOpMaIbHOE
pacnpenenennto. OyHKIUSA pacmp eZIeJICHHE.
IUNIOTHOCTH U CBOMCTBA HOPMaAJIbHOI'O BreiaeasiTh 110 OIIMCaHUIO CnyqaﬁHLIe
pacrp eeseHus. BEJIMYMHBI, PaCIIp €/ICTICHHBIC
[Ipaktuueckas paboTa 10 HOPMaJIbHOMY 3aKOHY.
C UCIIOJIb30BaHUEM DIIEKTP OHHBIX IIpuBoaAuTH NpUMeEPHI 321124,
Ta0IuIl P UBOASIINX K HOP MAJIbHOMY
pacrp eAeJIeHHIO.
Haxoauth 4nucnoBbie Xap aKTEP UCTUKHU
HOPMAaJIbHOTO pacHp eaeaeHus
10 M3BECTHBIM (hOPMYyJIaM.
PemaTe 3a1aun, cBsI3aHHBIC
C P UMEHEHUEM CBOMCTB HOP MaJILHOTO
pacnp eIeJIEeHUI, B TOM YHCIIE
C UCTIOJIb30BAHUEM DJICKTP OHHBIX
TaOJIHI
[ToBTOp eHME, 0000IICHNE 19 IIpencraBnenne JaHHBIX € TOMOILBIO | TTOBTOPSATH U3YUYECHHOE U BHICTP AaMBAThH

U CUCTEMAaTHU3aIUs 3HAHUN

Ta0JIWIl U AUArpamMM, onucaTeNbHas
CTaTUCTHKA, OTIBITHI

C paBHOBO3MOKHBIMU

AJIEMEHTap HBIMHU COOBITHSIMH,
BBIYHCIICHUE BEP OSITHOCTEH COOBITHIA
C Ip UMEHEHHEM (OPMY T

U TpadUIecKnX METOJIOB
(koopaAuHATHAA Tp siMasi, ep €BO,
nuarpaMmma JDusepa), ciiydaiHbie

CUCTEMY 3HAHUU
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BEJIMYUHBI U PaCIp EECIECHHUS,
MaTEeMaTUYECKOE OKUAHNE
CIIy4YallHOW BEIWYHHBI

OBUIEE KOJIMYECTBO
YACOB I1O [TIPOT'PAMME

34
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HNEPEYEHDb (KOAUPUKATOP) PACHHPEJEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHO! OBPA3OBATEJBHOM MPOT'PAMMBI CPEJJTHETO OBIIIETO
OBPA3OBAHUSA U QJIEMEHTOB COAEPKAHUSA 110 MATEMATHUKE

B denepanbHBIX M pErvMoHAIBHBIX MPOIEAYpPax OIEHKH KaudecTBa OOpa30BaHMs
UCMOJIB3YETCs Mep eueHb (KoaudukaTop) pacripeaeaeHHbIX M0 KaccaM P OBEPSIEMbIX
TpeOOBaHMM K pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BATEIBHON IIPOTPaMMBI
CpemHero oo01ero oopa3oBaHus M JIEMEHTOB COJIEp JKaHHsI IO MaTEMaTHKE.

10 KJIACC
IIpoBepsieMblie TPeOOBAHUS K Pe3yJIbTATAM 0CBOCHUA 0CHOBHOM 00pa30BaTeIbHOM
NporpaMMbl
Kon IIpoBepsieMbie TP EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
TP OBEPSEMOTO 00pa3zoBaTeNbHOM NP OrpaMMBbI CpEIHETr0 001Iero 00pa3zoBaHus
pe3yJibTaTa
| Yucna v BBIYUCICHUS
11 OnepupoBarh NOHATUSAMU: PALUOHAIBHOE U JEHCTBUTEIILHOE YUCIIO,
' OOBIKHOBEHHAS U JECATUUHAS P O00b, TP OLIEHTHI
12 Brinmonuate apudmernyeckue oOmnepanuu ¢ panroHaIbHBIMU
' U JICUCTBUTEIBLHBIMU YUCIIAMU
13 BrinonHaATh TNpUOIMKEHHBIC BBIYMCICHUS, HCIONb3Ys TpaBuWia
' OKpYTJIEHUS, IeJaTh NP UKUIKY U OLIEHKY PE3yJbTaTa BhIYMCICHHI
OnepupoBarh MOHATUSMM: CTENEHb C LEJIBIM IOKa3aTeleM,
CTaHJapTHas Qopma 3aluCH JACUCTBUTEIBHOTO 4YHCIA, KOPEHb
1.4 HATYp AJIHOM CTENEHHU; KCHOJb30BATh IMOIXOISIIYI0 POpMY 3aIucu
JNEUCTBUTEIBHBIX YHCEN JUISI pElIeHUsT MPaKTUUEeCKUX 3a7a4
U TIPE/ICTaBJICHUS TaHHBIX
OnepupoBarh NOHATUSAMU: CHHYC, KOCUHYC M TAHT'€HC IIP OU3BOJILHOTO
1.5 yIJia; UCMOJIb30BaTh 3aMUCh MPOU3BOJILHOIO yria uyepe3 oOparHbie
TP UTOHOMETP NUECKUE PYHKIUU
2 YpaBHEHUS 1 HEP aBEHCTBA
OnepupoBarh MOHATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPaBEHCTBO,
2.1 LEN0€, PALUOHATBHOE, UPPalMOHAIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETP UYECKOE Y aBHEHUE
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2.2

Brinonuate npeoOpa3zoBaHUs TPUTOHOMETPHUUECKUX BBIP AXKCHHUN
Y pelaTh TP UTOHOMETP NUECKUE YD aBHEHUS

2.3

BpInonHATh np eoOpa3zoBaHUs LENBIX, P alHOHAIIBHBIX
Y UPPALMOHAIBHBIX BBIPKEHNUU U pelIaTh OCHOBHBIC THIIBI LIEIBIX,
pPalMOHANBHBIX U UPPALMOHAIBHBIX YPAaBHEHUM U HEP AaBEHCTB

2.4

[IpuMeHATh ypaBHEHUS U HEP ABEHCTBA VISl PEIICHUS] MATEMAaTHYECKUX
3aj71a4 U 3a7la4 U3 Pas3IMIHbIX 00JacTeil HAyKU U peaibHOM )KU3HU

2.5

MopenupoBarh peaibHbIE CUTYyalluu Ha A3bIKE ajareOpbl, COCTaBIATh
BBIPAYKEHHUS], yPABHEHNS, HEPABEHCTBA I10 Y CJIOBUIO 33/1a4H, UCCIIEIOBATh
MIOCTP OEHHBIE MOJIENIH C UCIIOJIb30BAHUEM annapaTa ajareOp bl

OyHKUIUYU U TpaPUKu

3.1

OnepupoBarh NOHIATUSIMU: (PYHKIMS, COCOOBI 3aJaHusl QPyHKIHH,
00JIaCTh OMpEAeNeHUsI U MHOKECTBO 3HaueHU (yHKIMU, Tpaduk
GbyHKIMY, B3aUMHO 00paTHbIe (PyHKIMH

3.2

OnepupoBarh MOHATUSIMH: YETHOCTh M HEUETHOCTh (PYHKIUU, HYJIH
GYyHKIIMHY, TP OMEXYTKH 3HAKOMOCTOSTHCTBA

3.3

Hcnonw3oBath rpaduku GyHKIUN I pEIIeHUs yp aBHEHHM

3.4

Ctpouth u 4yuTaTh TpaduKH JIMHEHHON (YHKIIMH, KBaJpaTHIHOU
GyHKIIMHU, CTeeHHOH (YHKIIMH C IIENTBIM MTOKa3aTeleM

3.5

Hcnonb3oBaTh rpaduku QyHKIMN JJ1s UCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN TP U P €LLIEHUH 3a]1a4 U3 P YyTUX YUEOHBIX TP €IMETOB U
peanbHON JKU3HU, BbIpaXkaTh (HOpMyJaMU 3aBUCHUMOCTH MEXITY
BEJIMYMHAMU

Hauana maTemMaTM4eCcKOro aHajin3a

4.1

OnepupoBarh NOHATHSAMU: MOCIEI0BATENBHOCTD, apUpmMeTnuecKas
Y TEOMETP UUECKas 1P OI'P ECCUN

4.2

OmnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBaIOIIast F€OMETPUY eCKas
mporpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMETPMIECKOU
P OT'P €CCUU

4.3

3a/1aBaTh MOCIEIOBATEILHOCTH Pa3JIMYHBIMU CIIOCOOAMU

4.4

Hcnonb30BaTh CBOMCTBA IOCIENOBATEIBHOCTEM W P OTPECCUA
JUTSL pEIIEHUs P €abHBIX 3a/1a4 NP UKIAIHOTO Xapakrepa

MHoXecTBa ¥ JIOTHUKa

5.1

OHCp HUPOBATHb NOHATHUAMMA: MHOXKCCTBO, OIICPp all HA MHOXKCCTBAMUY|
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5.2

Hcnonp30BaTh TEOP €TUKO-MHOKECTBEHHBIN amnmapar JJjis OMUCaHUSA
pealbHBIX MPOLIECCOB U SABJICHUM, MPU PEIICHUU 3aJlad U3 JpYyIrux
y4eOHBIX MPEIMETOB

53

OnepupoBaTh MOHATUAMU: OIpPEACICHUE, TeopemMa, CIEICTBHUE,
JI0Ka3aTeIbCTBO

Teopust BEp OSTHOCTEN M CTATUCTUKA

6.1

YurtaTh ¥ CTPOUTH TAOJIUIIBI U THATP AMMBI

6.2

OnepupoBarh MOHATUSIMU: CpeaHee apudmMeTHuecKkoe, MeAHaHa,
HauOoJbllee, HAUMEHBIIEE 3HAUECHUE, pa3Max MacCHBa YHCIOBBIX
JTaHHBIX

6.3

OnepupoBarh TMOHATUSMU: CIAyYaWHBIA DKCIEPHUMEHT  (OTIBIT)
U cllyyailHO€ COOBITHE, 3JIEMEHTapHOE COOBbITHE (BJIEeMEHTapHBIN
UCXO0J) CIy4YalHOTO OTBITA; HAXOJUTH BEPOATHOCTH B OTBITAX C
PaBHOBO3MOKHBIMU ~ CIIyUYaWHBIMH  COOBITHUSIMH,  HAaXOJIUTh U
CPAaBHUBAaTh BEPOSTHOCTH COOBITUH B W3YUYEHHBIX CIyYaiHBIX
IKCIIEP IMEHTAX

6.4

Haxonute u popmMynupoBaTh COOBITHS: TTep eceUeHE U 00bETUHEHIE
JIAHHBIX COOBITUI, COOBITHE, P OTUBOTOIOKHOE JAHHOMY COOBITHIO;
MOJIB30BaThC aHarpaMMaMud Oiiaepa W (HOPMYJIONH CIOKEHUS
BEPOSITHOCTEH NP U PEIICHUH 3a7a4

6.5

OnepupoBarh MOHATUSMH: YCIOBHASI BEPOSATHOCTb, HE3aBHCHUMBIC
COOBITHS; HAXOIUTH BEP O THOCTH C TOMOIIIBIO TP aBUJIA YMHOKEHUS, C
MTOMOIIBIO JIEPEBA CIIYYANHOTO OIBITA

6.6

[IpumeHsTh KOMOMHATOPHOE TPABUIO YMHOXCHHSI TIPU P EIICHUU
3aj1a4

6.7

OnepupoBare MOHATUSMH: HCIBITAHUE, HE3ABUCUMBIE HMCIBITAHUA,
cep sl UCTIBITAHMI, yCIIEX U HEYy1a4ya; HAXOAUTh BEPOSITHOCTH COOBITHIA
B CEpUU HE3ABHUCHMBIX MCIBITAHUM 10 MEPBOIO YCIEXa, HAXOJUTh
BEPOSITHOCTU COOBITUI B C€p UM UCTIBITAaHUI bep Hynu

6.8

OnepupoBaTh NOHATUSMHU: ClIy4daiiHas BEIUYHMHA, DaCIpeIelieHre
BEp OSITHOCTEH, TuarpaMMa pacrip efeyeHus

I'eomerpus

7.1

OnepupoBaTh NOHATUAMH: TOUKA, TP SAMas, INIOCKOCTb

7.2

[IpyMeHATh aKCHOMBI CTEPEOMETPHUHM U CIEICTBUS W3 HHUX MpH
pEIIEHUN T€OMETP MUECKUX 3a]1a4
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7.3

OnepupoBarh MOHATHSIMU: AP ATJIEIIBHOCTD U MEP MEHAUKYJISIP HOCTh
NP AMBIX U TTIOCKOCTEN

7.4

Knaccuduimp oBaTh B3aUMHOE P aCMOI0KEHHUE MP IMBIX U TIOCKOCTEH
B [P OCTP AHCTBE

7.5

OnepupoBaTh NOHATUSIMU: ABYTPaHHBIM yroJj, TPaHu JABYTPAHHOTO
yria, peOpo ABYTpaHHOIO yTIJia, IMHEHHBIN yroj By aHHOTO YIIa,
rpajaycHasi Mepa ABYTPaHHOTO yriia

7.6

OnepupoBarh NOHITUAMU: MHOTOTPAHHUK, BBIITYKJIbIN M HEBBIITY KJIbIH
MHOT'OTPAHHVK, JIEMEHTBI MHOTOI'PAHHUKA, NIPABWIBHBIA MHOTOI'PaHHUK

7.7

Pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAHHUKOB (TMpamMuIa, Mpu3Ma,
P sIMOYTOJILHBIN Map ajlyiesienunesn, Kyo)

7.8

KnaccudunmpoBath MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS JUIS
Kiaccupukauu (BBIMYKIbIE W  HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBWIbHBIE MHOTOTPAHHUKU, MNPSMBIE W HAKJIOHHBIC [P U3MBI,
rap aJiJIesI eIUIe bl )

7.9

OnepupoBaTh NOHATUAMM:  CEKylllasg  IUIOCKOCTb,  CEYEHHUE
MHOTOTP aHHUKOB

7.10

OOBICHATH MMPpUHIUIIBI TTOCTP OCHHA CCUCHUI MHOT'OI'PaHHHUKOB,
HCIIOJIB3Yys MCTO A CIICAOB

7.11

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJOM CJIE€0B, BBINOJIHATH
(BBIHOCHBIE) TUIOCKME YEPTEKU M3 PHUCYHKOB MPOCTHIX OO0BEMHBIX
buryp: BUI cBEpXYy, COOKY, CHU3Y

7.12

Pemate 3amaun Ha  HaXO0XICHHUEC rCOMCTpHUICCKHUX BCINYUH
1o O6p asliaM WJiIn aJiropurmam, NpuMCEH:AA N3BCCTHBIC AHAJTUTHUYICCKUC
MCTOAbI IIpKW PCIICHHU CTAHOAPTHBIX MATCMATHYCCKUX 3aaa4d Had
BBIYHCIICHHUC paCCTOHHI/Iﬁ MCXKAY JABYyMA TOYKaMM, OT TOYKH OO
HpHMOﬁ, OT TOYKHM A0 IINTOCKOCTH, MCKIAY CKpPCIIUBAIOIMIUMMUCA
IIPpAMbIMHA

Pematp 3amaum Ha HAXOXKJIEHHE TE€OMETPUYECKUX BEJIIMYUH
1o oOpa3uam Wi aIropuTMam, NPUMEHsISt U3BECTHbIE aHATUTUUECKUE
METOJbl TPHU PEHICHUU CTaHJAPTHBIX MATEMAaTHYECKUX 3ajay Ha
BBIYHCIICHUE YTJIOB MEXKIY CKpEIIMUBAIOIIUMHUCA TP SIMBIMH, MEXITY
P SAMOU M MIIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Berancisate o0beMbl M TDIOMIAANA TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, mnHWpamMuga) ¢ TOpPHUMEHEHHEM (GOpPMYJ, BBIYHUCIATH
COOTHOIIEHUS] MEXAYy TUIOMAAsMH TOBEPXHOCTEH, oObeMaMu
1MoJ00HBIX MHOTOTP aHHUKOB
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OnepupoBarh NOHATUSMHU: CUMMETPUS B [P OCTPAHCTBE, LIEHTP, OCh
¥ IJIOCKOCTh CHMMETP U H, IIEHTP, OCh M ITTIOCKOCTh CHMMETPHH (DUTIypbI

7.16

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEP [P ETUPOBATh UH(OP MALIUIO O
[P OCTPAHCTBEHHBIX T€OMETP UYECKUX (PUTypax, Imp eACTaBICHHYIO Ha
YepTekKaxX U pUCyHKaX

7.17

IIpumensTsh reOMETP NYECKUE (aKTbI IS p eleHus
CTEpEOMETPUUECKUX 3a1ad, IpEAIOIararolX HECKOJIBKO IIaroB
pelleHus1, eCITU YCIOBUs TP UMEHEHUS 3aJ1aHbl B sSIBHOU (popme

7.18

IIpumeHsATh mpOCTEUIINE MPOrPaMMHBIE CPEICTBA U DJIEKTP OHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBl NPHU PELIEHUU CTEPEOMETPUUECKUX
3a1a4

7.19

[IpBOAUTH P UMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B MP UP 0118
Y J)KU3HU, PACIIO3HABATH P OSIBJICHHE 3AKOHOB T'€OMETP UM B UCKY CCTBE

7.20

[IpumeHATh MONy4YEHHBIE 3HAHUS HA MPAKTHKE: aHAJIU3HPOBATH
peaibHbIE CUTYallUM U TP UMEHATh U3YUYEHHbIE IOHATHUS B IIPOLIECCE
MOUCKA PEILICHUs MaTeMaTHUYecKu CcHOpMYJTUPOBAHHONU ITpOOJIEMBI,
MOJENUPOBaTh peajbHblE CUTyalldd Ha S3bIKE TE€OMETPUH,
ucClenoBaTh  IMOCTPOEHHbIE  MOJAENHM € MCIOJb30BaHUEM
reOMETPHUUECKUX MOHSATUN M TeopeM, ammapara anareOpbl, pelarb
P AaKTUYECKHUE 3a/1a4M, CBA3aHHbIEC C HAXO0XKJACHUEM I'€OMETP UYECKUX
BEJIUYUH

IIpoBepsieMbIe 3J1eMEHTHI COJAEPKAHUSA

Kon

[TpoBep sieMblil STIEMEHT COJIEP AKAHUS

1

Yucna 1 BEIYUCIICHUSA

1.1

Panmonansabie uncina. OOBIKHOBEHHBIE U ICCITUYHBIC JP 00U, TP OLICHTHI,
OCCKOHEYHBIE TIEpHUOJMUYECKHE JpoOu. ApudMeTHYECKHue Orep alyu
C palMOHAIBHBIMM YHUCIIAMH, MPE0OpPa30OBaHUS YHCIOBBIX BBIP AXKCHHIA.
[Ipumenenre apoOel U MPOIICHTOB JUIS PEIICHHs NP UKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUM U P €aJIbHOU )KU3HU

1.2

JlenictBuTenbHble 4HCIa. PanuoOHanbHbIE W UPPALMOHAJIBHBIE YHCIA.
ApudmMerndeckne — omepamud ¢ JNEUCTBUTEIIbHBIMU ~ YHCIIAMHU.
[Ipubnu>KeHHbIe BEIYMCICHUS, TIpaBWIa OKP YIJICHUS, TP UKUKA U OLICHKA
pe3ybTaTa BEIYUCICHUM
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Cremenp ¢ 1enbiM  TokazateneM. CraHmapTHas Qopma 3amucu
JerdcTBUTEIbHOTO uucia. Mcmonbs3oBaHue moaxonasiie GopMbl 3amucu

1.3 .
JEUCTBUTENBHBIX  YMCEN  JJs  pEUIeHUs  NPAKTUYECKUX  3a/ad
Y TP €ICTABJICHUS TaHHBIX
1.4 ApudmMerndeckuii  KOpEeHb  HATypajbHOW  CTEIEHH. JenicrBus
' C apuPMETHIECKUMHU KOP HIMU HATYypaTbHON CTEIIEHU
15 CuHyC, KOCUHYC U TAaHT'€HC YUCIIOBOT'O ApryMeHTa. ApKCUHYC, ap KKOCUHYC,
' apKTaHI'€HC YHUCIOBOTO apTryMEHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHBIE P €00 a30BaHUS
29 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX  BbIpakeHUW.  (OCHOBHbIE
' TP UTOHOMETP UYECKHE (HOPMYJIBI
)3 YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelIeHUE HEpaBEHCTBA.
Meron uHTEp BAJIOB
2.4 | Peuienue uensix U Ap 00HO-palMOHAIBHBIX YpaBHEHUN 1 HEPaBEHCTB
2.5 Pemenve up panmoHanbHbIX YpaBHEHUN U HEP ABEHCTB
2.6 | Pemienue TpUroHOMETP UYECKHUX YPaBHEHUIN
57 [IprMeHeHre yp aBHEHHIA M HEP ABEHCTB K P EHIEHUIO0 MATEMATUY €CKHX 3a/1a4
' Y 3aJ1a4 U3 pa3JIMYHbIX 00JIacTell HAYKHU U peajbHOM KU3HU
3 OyHKIUYU U TpaPUuKu
31 Oyukms, crnocoObl 3amanus GyHkiuu. ['padux GyHkuuu. BzanmHo
' oOpatHbie QyHKIUU
39 O6nactp omnpeeneHuss 1 MHOKECTBO 3HaueHul ¢yHkuuu. Hynu GyHkumu.
' [IpomexyTkH 3HAKOTIOCTOSIHCTBA. YeTHbIe U HeUeTHbIE (PyHKIIMU
313 Crenennas GyHKIMS C HATYpajdbHBIM M IEJIBIM MOoKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoMCTBa U rpaduK KOPHS N-Od CTEIIEHU
34 Tpuronomerpuyeckass OKpy>KHOCTb, OIpEAECIEHUE TPUTOHOMETP HUECKUX
' (GYHKIHIA YUCIIOBOTO apTyMEHTa
4 Hauvanma maTemaTHuecKoro aHaiausa
41 ITociienoBaTeIbHOCTH,  CIIOCOOBI 3a]aHUI IOCJIEJ0BATEIILHOCTEM.
' MOHOTOHHBIE TOCIEA0BATENILHOCTH
Apudmerndeckas 1 reOMETp HuecKas nporpeccuu. beckoneuHo yObIBaromast
4.2 |reomerpuueckass mporpeccusi. Cymma  OecKOHEYHO  yObIBaroIIeiH

reomerpudeckoi  mporpeccud. QPopmysia  CIOXKHBIX  IPOLEHTOB.
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Hcnonb30BaHUE P OTPECCUM JJIS P ELIECHUS PEATbHbBIX 3a7a4 TP MKJIaJHOTO
xapakrepa

MHOXecTBa U JIOTHKA

5.1

MHOeCTBO, onepaluu HaJl MHOKecTBaMu. [[uarpammel Diinepa — Benna.
[IpuMeHeHrne TeopEeTUKO-MHOKECTBEHHOIO —amnmapara [JJIs  OIUCAaHUs
pCabHBIX NP OLIECCOB U SIBICHUH, P U P EIICHUH 3a7a4 U3 P yTUX YUEOHBIX
p €IMETOB

5.2

Omnpenenenne, Teopema, CIeICTBHE, J0Ka3aTEIbCTBO

Teopus BEp OSITHOCTEN U CTATUCTHUKA

6.1

[IpencraBnenue JMaHHBIX C TOMOUIbIO Tabnui W auarpamm. CpemHee
apudmMeTnyeckoe, MeInaHa, HauOOJIbIIIee U HAMMEHbBIIIEE 3HAUEHUS, P a3MaX,
JIUCTIEP CHSI ¥ CTaHJIap THOE OTKJIOHEHHUE YHUCIOBBIX HAOOPOB

6.2

CnyuailHble  SKCIIEpUMEHTHI  (OTBITBI) W CIIydyallHble  COOBITHSL
DneMeHTapHble COOBITHS (MCXO0/bl). BepOsSTHOCTh ClydalHOTO COOBITHSL
bnuzocth 4YactoThl W BEpOSTHOCTH COOBITUH. CiydalHbIE OIIBITHI
C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. Bep oaTHOCTH COOBITHI
B OIBITaX C paBHOBO3MOHBIMH 3JIEMEHTAP HBIMU COOBITUSIMU

6.3

Omnep a1y HaJ1 COOBITUSIMU: TIEpecedeHue, 00beMHEHHE, TP OTUBOTIOJIOKHBIE
coObITus. uarpammer Ditnepa. @opmyiia CIOXKEHUS BEP OSATHOCTEN

6.4

YcnoBHas BEPOSATHOCTb. Y MHOKEHUE BEPOSATHOCTEN. JlepeBO Ciy4anHOro
akcriepumenTa. dopMyJia moTHOHM Bep 0ossTHOCTH. HesaBrucumbie coOBITHS

6.5

Kom6unaTtopHoe nmpaBuiio ymHoxkenus. [lep ecranoBku u hakTopman. Yuco
couetanuil. Tpeyronbauk [lackans. ®opmyna Ounoma HeroToHa

6.6

bunap Hb1H ciTy4yaliHbIi ONIBIT (MCMIBITAHKE), YCIIEX U Hey 1aua. He3aBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX HCTIBITAHUN 10 TIepBOro ycnexa. Cepus
HE3aBUCHMBIX UCNBITAaHUN bep Hynun

6.7

CnyualiHas BenuuuHa. Pacnpenenenune BeposiTHOCTEW. Jmarpamma
pacnpenenenus. [ [pumepsl pacnpeneneHuii, B TOM YUCIE TEOMETP MUECKOE U
OMHOMHAIbHOE

I'eomerpus

7.1

OcHOBHbBIE TIOHATUA cTepeomeTpuu. Touka, mnpsMas, IUIOCKOCTb,
pocTpaHcTBO. [ToHsITHE 00 aKCHOMATHYECKOM MOCTPOCHUH CTEP COMETPUH:
AKCUOMBI CTEpEOMETPHUHU U CIICACTBUS U3 HUX

7.2

B3aumnoe PacCIOJIOKCHUC TIPSAMBIX B IIPOCTPAHCTBC: IICP CCCKAKOIIUCCA,

napauieNbHbIe UM CKpeluBaromuecs npsmeie. [lapamienbHOCTh MOp AMBIX
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Y TUIOCKOCTEN B IPOCTPAHCTBE: Map aJUIEIbHbIE IPSIMBIE B TP OCTP AHCTBE,
Map aJUIENbHOCTh TPEX MPSIMBIX, MNAPAJUIEIBHOCTh MPSMOW U IIIIOCKOCTH.
Yriel € COHampaBJIEHHBIMH CTOPOHAMH, YIroJ MEXAY IpsSMbIMA
B IipocrpancTse. [lap auienbHOCTh TNIOCKOCTEN: Nap aJUIENIbHBIE INTOCKOCTH,
CBOWCTBA IMapajulelbHbIX IUIOCKOCTEU. IIpocrenmne mnpocTpaHCTBEHHBIE
¢Gurypsl Ha IUIOCKOCTU: TeTpa’zap, KyO, mapalulenenunen, MocTpOeHUe
CCUCHUH

7.3

[lep neHAMKYJISIPHOCTD NPSAMOM U TUIOCKOCTH: TIEP IEHANKY JIIPHBIE NP SIMBIE B
IIPOCTPAHCTBE, IMpPSMbIE MNapalIebHBIE W  NEPIECHAUKYJISPHBIE K
IUIOCKOCTH, TP U3HAK NEPIIEHAUKYISIPHOCTH IPSMOM U IUTOCKOCTH, TEOPEMA O
IPSAMOW NMEPNEHAUKYJISIPHOM IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIoj
MEXIy NpPSIMOW M IUIOCKOCTBIO, JBYTPAHHBIM yroj, JIMHEWHBIA YIoJ
JBYTpaHHOro yria. [lepneHiuKyssp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKU 10
IUIOCKOCTH, PACCTOSIHUE OT TP SIMOM 0 MIIOCKOCTH, MPOEKIMa PUrypsl Ha
IIJIOCKOCTB. [lepneHAUKYIAPHOCTD IJIOCKOCTEH: IIp U3HAK
IIep NEHIMKYJISIPHOCTHU JBY X INLIOCKOCTEN. Teopema 0 Tpex NepIeHIuKyIspax

7.4

[ToHsAITHE MHOTOTPAHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOIPAHHHKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-
yroJibHas MpHU3Ma, TPAHU U OCHOBAHHWS MPU3MBI, NPSIMasi U HAKIOHHAS
npu3Mbl, OOKOBas W TMOJHAs TOBEPXHOCTh Mpu3MbL. [lapannenenunen,
P IMOYTOJIbHBIN NTApaJUIEIEIUIE U €r0 cBoMcTBA. [Impamuaa: n-yronpHas
nup amMuza, TpaHu 1 OCHOBAHKE TP aMUJIbl, 0OKOBasI ¥ MOJIHAS TOBEP XHOCTh
NMpaMuibl, MPaBUJIbHAS W YCEUEHHAS MNUPaAMUIA. DJIEMEHTHI P U3MbI
u nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKU: TOHSTHE TP ABUIILHOIO
MHOTOTpaHHUKA, [P aBUJIbHAS IPU3Ma U 1P ABUJTbHAS TUP aMU1a, ITP aBUITbHAS
TpeyroJibHasg MUpaMua U TpaBUIBHBIN TeTpasp, kKyo. [IpencraBnenue
O MpaBUWIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, JOJAEKaIp U nKocasra CeyeHus
NP U3MBI U TTUP aMUJIbI

7.5

CuMMeTpusi B TIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, TP IMOMH,
IJIOCKOCTU. JIEMEHThI CUMMMETPUM B MNHUpaMHJax, MNapajuienenuneaax,
[P AaBWJIbHBIX MHOT'OTP AHHUKAX

7.6

Briunciaenue 371€MEHTOB MHOTOIPAaHHHMKOB: pedpa, JuaroHalu, YIJIbL
[Tmomrap 60KOBOM MOBEPXHOCTH M MTOJTHOM MOBEP XHOCTU TP AMOH TP U3MBI,
IUI01a[b OCHOBAHUM, TEOpEeMa 0 OOKOBOW MOBEP XHOCTH P IMOH TP U3MBL
[1nomra e 00KOBOM MOBEPXHOCTU U TOBEP XHOCTH TP aBUJILHOM MUP aMUJIB,
TeopeMa O IUTOIIAJIN yceueHHOU nmup amuabl. [lonarue 06 oo6beme. O6bem
MIUP AMUJIbL, TP U3MBbI

7.7

[Tono6neie Tenma B mpocrtpancTBe. COOTHOMICHHS MEXAY IUIOMAIIMU
MOBEP XHOCTEM, 00beMaMH MOJ0OHBIX Tel
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11 KUJIACC

IIpoBepsieMble TPeOOBAaHUS K Pe3yJIbTATAM 0CBOCHUA OCHOBHO 00pa30BaTeIbHOM

NPOrpamMMbl

Kon
TP OBEPSIEMOTO
pe3yJibTarta

[TpoBepsiembIe TP €METHBIC PE3yTbTaThl OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHOM P OTPaMMBI CPEITHETO 00IIero 00pa3oBaHUS

1

Yucra v BBIYUCIICHUA

1.1

OnepupoBarh NOHATUSMU: HATY PAITBHOE, LIETT0€ YUCIIO0; UCII0JIb30BaTh
TP U3HAKH JEITUMOCTH LENBIX YHCEN, Pa3JI0KEHUE YHUCIIa Ha [P OCThIE
MHOXUTENIU JJIs PEIIeHUs 3a7a4

1.2

Onep HUPOBATH NMOHATUCM: CTCIICHL C pallMOHAJIbHBIM ITIOKAa3aTCIICM

1.3

Onep HpOBAThb IOHATHAMMU: Jorap I/I(l)M quciia, ACCATUYHBIC
N HATypaJIbHBIC JIOTap I/I(I)MBI

YpaBHEHHUs U HEP ABEHCTBA

2.1

[IpumeHsATh CBOMCTBA CTENEHU ISl MPeoOpa3OBaHUsl BbIPAKEHU,
OIIEp UPOBATH MOHATUAMU: TIOKA3aTEIbHOE YPAaBHEHUE U HEP ABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3ATEIbHBIX YPaBHEHUI U HEP ABEHCTB

2.2

BrimonHaTh mpeobpazoBaHus BEIPaKSHHUM, COIEPIKAIINX JTOTap UMb,
OIIEpUPOBATH MIOHATUSIMMU: JorapudMuyecKoe yp aBHEHHUE
U HEPaBEHCTBO; peIlaTh OCHOBHBIC THUIIBI JIOTAPU(PMUIECKUX
YPaBHEHUI U HEP ABEHCTB

2.3

Haxonuts p erenus nmp OCTENIMX TP UTOHOMETP NYECKUX HEP ABEHCTB

2.4

OnepupoBarh NOHATUAMU: CHUCTEMA JIMHEWHBIX YPABHEHHU U €€
P ELLIEHKE; KCTIOJIBb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM JJIs1 PELICHUS
[P AKTUYECKUX 3a]1a4

2.5

HaXOI[I/ITI) peuiCcHu:A 1Ip OCTCHMIIIMX CHCTEM MU COBOKYHHOCTGI‘/’I
palrOHAJIbHBIX VP aBHCHUM U HCPaBCHCTB

2.6

MopaenupoBarth peaIbHbIC CUTYallu Ha S3bIKE aJareOpbl, COCTaBIISTH
BBIP Q)KCHUS, y PaBHEHMSI, HEP aBEHCTBA U CUCTEMBI T10 YCJIOBHIO 33/1a4H,
WCCIIeIOBAaTh TIOCTPOCHHBIE MOJICNU C WCIOJIb30BaHUEM afrapara
anreOp sl

OyHKIMH U Tp apuKH

3.1

OnepupoBarh MOHATHSIMU: TEpHUOANUECKas (PYHKIHS, TP OMEKYTKA
MOHOTOHHOCTH ()YHKIIUH, TOYKH IKCTP eMyMa (yHKIHH, HanOOJIbIIIee
Y HaMMCHBIIIee 3HaUeHUS (DY HKIIMH Ha TP OMEXKY TKE; HCITOJIb30BaTh MX
JUJISL UcclieioBaHus (yHKIMH, 3aJJaHHON Tp auKoM
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OmnepupoBarb TOHSI THSIMH: rpaduku MOKAa3aTEIILHOM,
Jorapu(pMHAYECKO U TP MTOHOMETPUIECKUX (DYyHKITHI; N300pakaTh UX

3.2 .
Ha KOOpPJHMHATHOW TUIOCKOCTM M HCIOJb30BaTh ISl P EUICHUS
YpaBHEHUN U HEP ABCHCTB
N300paxaTh Ha KOOPJIMHATHOM IJIOCKOCTH TpaduKu JTHHEHHBIX
3.3 YPaBHEHUHN U MCIOJb30BATh UX ISl PELICHHUS] CUCTEMbI JIMHEHHBIX
ypaBHEHUMN
34 Hcnonp3oBaTh Tpaguku (GyHKUMNA JJI8 HCCIENOBAHUS IMPOLECCOB
' Y 3aBUCUMOCTEN U3 APYTUX yUEOHBIX JUCIHUILINH
4 Hayvama maTemaTnueckoro aHanusa
OnepupoBarh MOHATUAMH: HENpepbiBHAs (YHKLHWS, MNpOU3BOAHAS
4.1 (GYHKUMHU; WCHOJIb30BaTh MEOMETPUYECKUM U (PU3UYECKUN CMBICT
[P OM3BOJHOM JUUISL pELICHUs 3a1a4
49 Haxonute mnpou3BOJHBIE 3IEMEHTAPHBIX (DYHKIMM, BBIYUCISITH
' [P OU3BOJIHBIE CYMMBI, TP OU3BEICHUS, YACTHOTO (yHKINN
Hcnonp30BaTh NPOU3ZBOAHYIO ISl  HUCCIENOBaHUS (DYHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTP EMY MBI, IPUMEHSTh PE3YJIbTaThl KCCIIEIOBAHNS
K MOCTP OE€HUIO rpauKoB
44 Hcnonb30BaTh NPOU3BOAHYIO IS HAXO0KACHUS HAWITYUILIEro PEeNICHUs
' B IIPUKJIAIHBIX, B TOM YHUCIIE COLMAJIbHO-3KOHOMUYECKHX, 3a/1adax
45 OnepupoBarh NOHATUSAMU: HepBoOOpa3Has W MHTErpaji; MOHUMATh
' TrCOMETP MUECKUA M (PU3UICSCKUI CMBICT HHTETp ajia
46 Haxonuth mepBooOpa3HbIe AIIEMEHTAPHBIX (PYHKIMNA, BBIYHCISATH
' uHTerpan no ¢popmyiie Herorona — Jlelonuna
Pemrate mnpuknagHele  3agadyd, B TOM  YHCIE  COLMAJIBHO-
4.7 PKOHOMHUYECKOTO U (DU3UYECKOr0  Xapakrepa, CpeAcTBaMu
MaTeMaTUYECKOTO aHAIU3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh BEPOATHOCTHM 3HAYECHUM CIIyYailHOM  BEJIIMYHUHBI
' 10 PacIpeNeICHAI0 WIX C TOMOIIBIO JUarpamMM
OnepupoBarh NOHATUEM MATEMATUYECKOTO OXKUIAHHMS, TP HUBOIUTH
59 IPUMEPBl TOr0, KAaK MPUMEHSAETCS MAaTEMATHYECKOE OXKHUJIAHUC
' CIIy4ailHOM BEJIMYMHBL, HAXOJUTh MAaTEMAaTH4YECKOE OKHUJIAHHUE 10
JTAHHOMY P acIIp €1eJICHUIO
5.3 HNmers nipencraBieHue 0 3aKOHE OOIBIIIX YHCE
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5.4

HNwmertn MMpCACTABJICHHUC O HOPpMAJIbHOM P acCIIp CACIICHUN

I'eomerpus

6.1

OmepupoBarh  MOHATHSAMH:  IWUIMHAPWYECKAs  IMOBEPXHOCT,
00p asyromue MUIHHIPUISCKON ITOBEP XHOCTH, IMITUHP, KOHUYIECKasI
MOBEPXHOCTh, OOpa3ylolue KOHUYECKOW TIOBEPXHOCTH, KOHYC,
cepuueckasi MoBEp XHOCTh

6.2

Pacno3snaBaTh Tena BparieHus (WIKHIP, KOHYC, cepa u map)

6.3

OOBACHATH CIIOCOOBI MOTYUYESHHSI T Bp all[eHUS

6.4

Kiaccuduimp oBats B3auMHOE pacnoioxkeHne chep bl U IITOCKOCTH

6.5

OnepupoBaTh NOHATUSIMHU: IIAP OBOM CErMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CETMEHTA, IIAP OBOM CJIIOM, OCHOBAHUE IAPOBOTO CJ1051, BBICOTA
I1ap OBOTO CJI0S, AP OBOM CEKTOP

6.6

Boraucnsate 00beMbl M IUIOMIAAXM TIOBEPXHOCTEH TEN BpaIlleHUs,
reOMETP UUECKHX TEJ ¢ Ip UMEHEHUEM (Hop My

6.7

OnepupoBarh MOHATUAMHU: MHOTOTPAHHUK, BIUCAHHBIM B chepy u
OTHMCaHHBIN 0KOJIO0 cepbl, chepa, BIUCAHHAS B MHOTOTPaHHUK WIH
TEJIO B AlICHHUS

6.8

BBIUUCIATE COOTHOIICHHS MEXKIY IUIOMIAASIMH TTOBEPXHOCTEH
1 00beMaMH MOJOOHBIX TEJ

6.9

N3006paxxaTh n3ydaemble PUTYyPBl OT PYKHU U C IP UMEHEHUEM TP OCTHIX
YEep TEXKHBIX UHCTP YMEHTOB

6.10

BpINonHATh (BBIHOCHBIE) ITUIOCKUE YEPTEXKH M3 PHUCYHKOB IIP OCTBIX
00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHUSI Tel
Bp allICHUS

6.11

W3BnekaTh, MHTEP NP ETUPOBATh U P €00Pa30BbIBaTh HH(OP MAIHIO O
IIP OCTPAHCTBEHHBIX T€OMETP MUECKUX (PUTypax, Ip €CTABICHHYIO HA
YepTexkax U pUCyHKaxX

6.12

[IpumMeHATH reOMETP HUECKHE (baKTbI s p elienus
CTEpEOMETPUUECKUX 3a/a4, IpEAIOJararluX HECKOJBKO II1aroB
pEILlIEHNUs, €CIIU YCIOBUS TP UMEHEHUS 3a/1aHbl B SIBHOU (popme

6.13

Onep HPOBAThb IMOHATUCM: BCKTOP B IIP OCTPAHCTBC

6.14

BBIMOTHATD EHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB H
YMHOEHHSI BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMH CBOMCTBAMH OHU
o0Jazaror

6.15

[IpumeHsATh npaBUIIO Napajjeienunea mpy CI0KEHUN BEKTOP OB
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6.16

OnepupoBarh NOHATUAMU: JIEKAP TOBBI KOOP AUHATHI B P OCTPAHCTBE,
BEKTOP, MO1YJIb BEKTOP a, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXAy BEKTOpaMH, CKAJIAPHOE IPOU3BEICHHUE BEKTOPOB,
KOJUIMHEAp HbIE U KOMIUIaHAP HbIE€ BEKTOP bl

6.17

HaxoauTe cymMMy BEKTOPOB U P OU3BEJIEHUE BEKTOPA HA YUCIIO, YTOJ
MEXIY BEKTOPaMHU, CKaJApHOE P OU3BEAECHUE, PACKIIAIbIBATh BEKTOP
10 IBYM HEKOJIJIMHEAP HBIM BEKTOP aM

6.18

3aI[aBaTB IIOCKOCTh YPAaBHCHHUCM B I[eKapTOBOfI CUCTCMC KOOp AUHAT]

6.19

Pemate mnpocredmme reoMeTpUYecKre 3aJadyd Ha P UMEHEHHE
BEKTOPHO-KOOP IMHATHOTO METOAA

6.20

Pemats 3aJa4d Ha AO0Ka3aTCIIbCTBO MATCMATHYCCKHX OTHOILICHUM
N HaXOXICHUC TI'COMCTPpPHUYCCKHUX BCIIMYHUH II0 06pa3uaM 501041
aJiropuTtMaM, NPUMCHAA H3BCCTHBIC MCTOAbI ITIpU P CIICHHUA
CTaHAap THBIX MAaTCMAaTHYCCKUX 3a1a4

6.21

[IprMeHATh MpOCTEHIINE MPOTPAMMHBIE CPEACTBA M 3JIEKTP OHHO-
KOMMYHUKALIMOHHBIE CHCTEMBI IIPHU PELICHUU CTEPEOMETPMUECKHX
3aja4

6.22

Hp HUBOJUTH IIP UMCPBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac
H ) XU3HH, P aCIIO3HABATD IIP OABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBC

6.23

[IpumeHsaTh MONy4YEHHbIE 3HAHUS HA MPAaKTUKE: aHaJIU3UPOBATH
peabHbIE CUTYallUM U TP UMEHATh U3YUYEHHbIE IOHATHUS B TP OLIECCE
MOUCKA PEILICHUs MaTeMaTHYecKu cHOpMyJIUPOBAHHONU ITpOOJIEMBI,
MOJEIUPOBaTh peEajbHbIE CUTyalldd Ha S3BIKE TE€OMETPHH,
UCCIIEOBATh  TIOCTPOEHHBIE  MOJEIU C  HCHOJIb30BaHUEM
reOMETpUYECKUX TOHATUH M Teopem, ammapara aiareOpbl, periaTh
[P AKTUYECKHUE 3a]1a4H, CBA3aHHbBIEC C HAXOXKJIECHUEM F€OMETP NUECKUX
BEJINYUH

IIpoBepsieMbie 3J1eMEHTHI COAEePKAHUA

Kon [IpoBep sieMblil 2JIEMEHT COIEP )KAHUS
1 Yucna v BBIYUCIICHUS
1.1 HartypasnbHbie u nenble uncna. lIpusHaku 1en1mMoCTH HENTbIX YUCEI
1.2 Ctenens ¢ panMoHaIbLHBIM Noka3aTeaeM. CBONCTBA CTEIICHU
1.3 Jlorapudm uucna. JleciTUUHbIE U HATYpajibHbIe JOTap UPMBI
2 YpaBHEHHUs U HEP ABEHCTBA
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2.1 [IpeoOpa3zoBaHue BbIp aXKEHUM, COJIEP KAIIUX JIOTap UPMBI
29 [IpeoOpa3oBanue BbIpAXKEHUM, COJEPIKAIIUX CTENEHH C PaldOHAJIbHBIM
' noKasaTelieM
2.3 | IIpumep bl TP UITOHOMETP HUECKUX HEP ABEHCTB
2.4 | Iloka3aTenbHblEC ypaBHEHHS U HEP aBEHCTBA
2.5 |Jlorapudmuueckue ypaBHEHUS U HEP AaBEHCTBA
26 CucreMbl IMHENHBIX Yp aBHEHUU. Pellienre np ukiiaqupIx 3a7a4 ¢ IOMOIIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUI
2.7 CucreMsl 1 COBOKYITHOCTH P alMOHAJIBHBIX YPaBHEHUM U HEP ABEHCTB
[IpruMeHeHne ypaBHEHMI, CHCTEM W HEPABEHCTB K  PELICHHIO
2.8 | MaTeMaTUYECKHX 33124 ¥ 33/1a4 U3 Pa3JIMUHBIX 00J1aCTeil HAYKU U P €aJTbHOM
KU3HU
3 OyHKIHUH U Tp aduKH
Oyukmmst. Ilepumoamdeckne dynkmuu. [IpoMexyTkn MOHOTOHHOCTH
3.1 byHkmuu.  MakcuMyMbpl W MUHAMYMBI  QyHKOun.  HawmOombiee
Y HauMEHbllIee 3HaueHne (PyHKUIUU Ha TP OMEXKYTKE
3.2 | Tpuronomerpuyeckue PyHKIMH, UX CBOUCTBA U rpaduku
3.3 |lloka3atenbHas u jorapudmuueckas QpyHKIMHU, UX CBOUCTBA U rpaduku
34 Hcnons3oBanue rpadukoB GyHKIWN A1 p €IICHUS ypaBHEHUN U TUHEHHBIX]
' CHCTEM
Hcnons3oBanue rpadukoB (yHKUMNH I MCCIEIOBAHUS TPOIECCOB U
3.5 |3aBHCHMOCTEH, KOTOPBIE BO3HHMKAIOT NPHM pEUIEHHH 3a1ay W3 JpYyIux
y4€OHBIX MPEIMETOB U pealbHOU KUZHU
4 Hauvanma maTemaTnueckoro aHaiausa
4.1 HenpepsiBHble (pyHKIMKA. METO HHTEP BAJIOB JIsS P €LICHUS] HEP ABEHCTB
49 [IpousBoanas QyHkuuu. I'eomerpuyeckuili ©  (PU3HUECKUNA  CMBICI
' P OU3BOAHOU
43 [IpousBogHbie ndreMeHTapHBIX (GYHKIUH. DOpMyabl  HAXOXIIEHHS
' TP OM3BOHON CyMMBI, P OU3BEICHUS M YaCTHOTO (hyHKITHI
[IpumeHeHne p OU3BOAHOM K UCCIIE0BaHHIO QY HKITMH HA MOHOTOHHOCTh |
4.4 sKCTpeMyMbl. HaxokaeHue HamOONBIIEro W HAMMEHBIIETO0 3HAYCHHS
(YHKIIMHM Ha OTpP €3Ke
[IprMeHeHre MpOU3BOAHON AJISl HAXOXKACHUS HAWJIYUILEro peleHus B
4.5

NP UKIIAIHBIX 3a7a4ax, JUIs OIp eIeNICHUs] CKOPOCTH TP OIlecca, 3aJaHHOTO
dbopmynoi unu rpaduxom
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4.6

[lepBooOpa3znas. Tabauna nepBooOpa3HbIX

4.7

Wurterpan, ero reomerpudeckuii u Qusnyeckuii cmbicia. Beruucnenue
uHTerpana no ¢gopmyne Hetorona — JleliOuuna

Teopust BEp OATHOCTEN M CTATUCTUKA

5.1

UucinoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIMYUH: MAaTEMATHUYECKOE
0UJIaHUE, TUCIIEP CUsI U CTAHIAP THOE OTKJIOHEHHE. [[puMepbl p UMeHEeHust
MATEMATUYECKOTO OXKUJIAHWA, B TOM YHUCJIE B 3a/1a4ax U3 IMOBCEIHEBHOU
KU3HU. MarteMaTtuyeckoe OXuaaHue OWHApHOW CIy4alHOW BEIWYUHBL
MareMaTu4ecKoe 0KHUIaHUE CyMMBI CITy YAHBIX BEJIMYMH. MaTemaTuieckoe
OXKMJAHUE€ U  JUCHEPCUS TEeOMETPUYECKOTO M OMHOMHUAJIBLHOTO
pacnpeneneHun

5.2

3akoH OOJBIIMX YHUCENT W €ro poJib B HayKe, MPUPOJE U OOIIECTBE.
Br100p 0uHBIN METOT UCCTIEI0BAHUN

5.3

IIpumepsl HeNp epBIBHBIX CAy4YaWHBIX BeNWYUH. [loHATHME O MUIOTHOCTH
pacnpeneneHus. 3aJadu, MpUBOJAIIME K HOPMAJIbHOMY P acCIpEIEICHUIO.
[TonsiTHE O HOPMAJIILHOM PacCIp €AEIECHUN

I'eomerpus

6.1

[MunuHapuueckass  MOBEPXHOCTb,  OOpa3yloume  IHJIHHJP UIeCKOr
MMOBEP XHOCTH, OCh IWJIMHIPHUYECKON MTOBEPXHOCTH. [ [uanuHap: OCHOBaHUA U
00KOBast IOBEPXHOCTh, 00pa3yoIas U OCh, IIOMAAb OOKOBOI M TIOJHOM
MTOBEP XHOCTH

6.2

Konnueckas noBep XHOCTb, 00p a3yroIe KOHNYECKON MOBEP XHOCTH, OCh U
BEpIIMHA KOHMYECKOM NOBEpXHOCTU. KOHyC: OCHOBaHME M BEpIIHHA,
00pazyroias 1 0Ch, III0I1a/1b 00KOBOM M MOJTHOM MOBEPXHOCTU. Y CEYEHHBIM
KOHYC: 00pa3ymIlKe U BbICOTa, OCHOBAaHUS U OOKOBas MOBEP XHOCTh

6.3

Cdepa u map: HeHTp, paguyc, JuaMeTp, Ioua b MOBEPXHOCTH CEpHL.
B3anmHoe pacrnonoxkenne chepbl ¥ MIOCKOCTH, KacaTelnbHas MIOCKOCTh K
cdepe, miomanb chepsl

6.4

N3o006paxenue Ten Bp allieHHus Ha IIOCKOCTH. Pa3BepTka NIMIMHApPa U KOHYCa

6.5

KomOunanuu Tenm BpalieHUss W MHOTOTPAHHUKOB. MHOTOTpPAHHUK,
OTIMCaHHBIN 0KOJIO0 chepbl, chepa, BIUCaHHASE B MHOTOTPAHHUK, HJIH TEJIO
Bp allleHus

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 0Obeme
P SIMOYTOJIBHOTO TIapaJuTesIeuIe/1a | CIeACTBUS U3 Hee. O0beM NUIuH/pa,
KoHyca. O0beM mapa u mioniaab cheps
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6.7

[TogoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEKIY IUIONIAISMHM
MTOBEP XHOCTEH, 00beMaMM TIOJOOHBIX TeI

6.8

Ceuenust mwinHapa (MapawieNbHO U TEPHEHAUKYISPHO OCH), CEUEHUs
KOHyca (mapajielbHO€ OCHOBAaHUIO U NPOXOJSIlEe 4Yepe3 BEepUIUHY),
CeYeHMs 1apa

6.9

BekTop Ha m10CKOCTH U B 1ip ocTpancTBe. Cli0KeHNEe U BBIYMTaAHUE BEKTOPOB.
YMHOKEHHE BekTOpa Ha uuciao. PasnoxkeHue BekTOopa IO TpeM
HEKOMIUIaHapHbIM BekTopam. [IpaBuiio napannenenunena. Pemenue 3a1ay,
CBSI3aHHBIX C P UMEHEHUEM IpaBUJI IEUCTBUIN C BEKTOP aMU

6.10

[IpsiMoyronbHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel
BekTopa. [Ipocreiiine 3a1aun B KOOp AMHATaX. YIoJl MEXAY BEKTOPaMu.
CxkanspHoe p OU3BEICHNE BEKTOP OB. BbhIUnCieHrE yIi10B MEXAY NP IMBIMU
U 1UIocKOoCTSIMU. KOOpJIMHATHO-BEKTOPHBIA METOJA MPHU  PELICHUU
reOMETp MUECKUX 3aaad
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKAHUSA ITO MATEMATHUKE

J1ist mp oBeZieHHsI €IMHOTO TOCYIapCTBEHHOI0 K3aMeHa 1o matemaTtuke (gajgee — EI'D
0 MATEMATHKE) UCIIOJIb3YETCs IMep €UeHb (KOANMDUKATOP ) TP OBEPSEMBIX TP €00BaHMIM K
pe3yabTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTebHON MPOTPaMMBI CpEIHEr0 OOIIero
obpa3zoBaHus W 31MeMeHTOB cojaepkanus. [Ipu mpoBenennn EI'D mo matematmke
0a3oBOoro ypoBHA w®3 TepeuyHs (kogudukatopa) BHIOMPAIOTCA  TO3UIIUH,
COOTBETCTBYIOIIME (enepanbHoil paboueil mporpaMme Mo MateMaTuke (Oa30BbIi
YPOBEHD)

IIpoBepsiembie Ha EI'D mo MmaTemaTnke TpeOOBaHMS K Pe3yIbTATAM O0CBOCHUA
OCHOBHOM 00pa30BaTeJIbHOM NPOTrPAMMBI CPEAHEro 001ero 00pa3oBaHus

Kon [TpoBep siembie TpeOOBAaHMS K TP €IMETHBIM P €3YJIbTaTaM OCBOCHUS
P OBEPSIEMOTO OCHOBHO# 00pa30BaTeIbHOM MPOTPaMMBI CPEIHET0 0OIIEro
TpeOoBaHUs obpa3oBaHus
1 Brnanenune merogaMu q0Ka3aTenbCTB, aITOPUTMAMHU P CIIICHUS 3a]1a4;

yMeHue (popMyJIUpoBaTh U OIEp P OBATh MOHATUSMU: OTIP €IETICHHE,
akcuoma, Teopema, CleACTBUE, CBOMCTBO, NP U3HAK, I0KA3aTeNbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKH;  NPHUMEHSATh  WX;  YMCHUE
dbopMyIHpoBaTh OOpaTHOE W IPOTHBOIIOJIIOKHOE YTBEPIKIICHHE,
OPUBOJIUTh MNPUMEPHl M KOHTPIPHUMEPHI, HCIOJb30BATh METOA
MaTEeMaTH4ECKOU VHTY KLU, P OBOJIUTh J0Ka3aTeIbHbIC
paccyXJieHusi TMpU peEHIeHUH 3ajlady, OICHUBATh JIOTHUYECKYIO
NP aBWIBHOCTh PAaCCyXXIICHUI, yMEHHE OINEpUPOBATh MOHITHIMU:
MHOECTBO, MOJIMHOKECTBO, OTIEp Iy HaJl MHOKECTBAMM; YMEHUE
UCIIOJI30BaTh TEOP €TUKO-MHOXKECTBEHHBIN ammapar JJis OMUCAHHS
peanbHBIX MPOLIECCOB U SIBJICHUHN U NP U P EILLICHUH 3a]1a4, B TOM YHCIE
U3 JIPYTUX YYEOHBIX MPEIMETOB; YMEHUE OIEpUPOBATH MOHITHIMI:
rpad, cBI3HbIN Tpad, AepeBo, LHUKI, Tpad HA TIIOCKOCTH; YMEHUE
3ajjaBaTh W  OIKUCBHIBaTH TIpadbl pa3IWYHBIMU CIOCOOAMY;
UCIIOJIB30BaTh Ipadbl MPHU PELICHUH 3324

2 YMmenHue OIICPp UPOBATH NMNOHATHAMMU: HATYPAJIIbHOC YHUCII0, HEI0C YUCIIO,
CICIICHb C ILCJIbIM II0Ka3aTClICM, KOpPCHb HATYP aJbLHOMN CTCIICHU,
CTCIICHb C PAalUMOHAIbHBIM IIOKA3aTCJIEM, CTCIICHD C I[GflCTBHTGJ'IBHLIM
IIOKa3aTcCJIEM, J'IOl"apI/I(I)M quciaa, CHHYC, KOCHMHYC MW TaHI'CHC
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P OU3BOJIBHOTO YHUCJIa, OCTATOK MO MOJYJIIO, palMOHAILHOE YUCIIO,
UppaloHabHOE YMCIO0, MHOYECTBa HATypallbHBIX, ILEIbIX,
palMOHANIBHBIX, JIEUCTBUTENbHBIX YHCEN; YMEHHUE HCIOJIb30BaTh
NP U3HAKH JIETUMOCTH, HAMMEHbIIINI 00U JEUTENb U HAUMEHBIIIEE
oO111ee KpaTHOE, ANTOpUTM EBKIIHUIa U p €IIeHNH 3a]1a4; 3HAKOMCTBO
C pPa3JUYHbIMU TMO3UIUOHHBIMU CHCTEMaMM CUHUCIICHUS, yMEHHE
BBITIOJTHSITH BBIYMCIICHUE 3HAUEHUH U 1P €00pa30BaHus BBIPAXKEHUN €O
CTereHsIMU W Jorapudmamu, npeoOpasoBaHUs  JpOOHO-
palMOHAIBHBIX BBIPAXKEHUN; YMEHUE OINEPHUPOBATh MOHATUSIMHU:
MOCJIEI0BATENBHOCTb, ap U(PMETUY ECKasI TIP OTPECCHUSL, TEOMETPUY €CKast
nporpeccus, 0ECKOHEUHO yObIBaroIas reOMeTp n4ecKas Ip Orpeccus;
YMEHHUE 3aJ]aBaTh MOCIEN0BATEIBHOCTH, B TOM YHCIE C MOMOILBIO
pEeKyppeHTHbIX (OpMyJ; yMEHHE OINEepUpPOBaTh MOHITUAMU:
KOMILJIEKCHOE YHCII0, COTP SPKEHHBIE KOMIUIEKCHBIE YHUCA, MOJYJIb U
apryMEHT KOMIUIEKCHOT'O YHcia, (opMa 3aITUCH KOMIUIEKCHBIX YHCEI
(reoMeTpHuUECKasi, TpUTOHOMETpHUYECKas U anreOpandeckas); yMeTb
P OM3BOJUTH ap UPMETUUECKHE JCHCTBUS C KOMILJIEKCHBIMU YU CITIAMH;
NPUBOANTh TNPHUMEPHI HUCMHOJb30BAHHUS KOMIUIEKCHBIX  YHCET;
OIIEpUPOBATh MOHATUAMU: MaTpula 2 X 2 U 3 X 3, onpeaenuteib
MaTp UIlbl, TEOMETP UIECKUI CMBICI OTIP €ACIUTENS

YMeHne onep upoBaTh MOHATHSIMHA: P AIHOHAJIBHBIE, UPPALIUOHAJIBHBIE,
NoKa3aTeJbHbIE, CTETIEHHBIE, TOTapu(hMUIECKHIE, TPUT OHOMETPHUIECKUE
YPaBHEHHSI M HEPABEHCTBA, MX CHCTEMbI, YMEHHE OIEPHUPOBATH
MNOHSATUSIMU:  TOXKJECTBO,  TOXJIECTBEHHOE  MpeoOpa3oBaHMeE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHECHUH M HEPaBEHCTB,
PaBHOCHWIILHOCTh YD aBHEHHM, HEPABEHCTB U CHCTEM; YMEHHE P ElIaTh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbI C TIOMOIIBIO P a3JIMYHBIX
[P UEMOB; P €I1aTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C AP AMETPOM;
MPUMEHATh YPaBHEHUSI, HEPABECHCTBA, UX CHUCTEMBI IJIsI P ECUICHUS
MaTeMaTUYECKUX 3aJla4 W 3aJ1a4 U3 Pa3jIuyHbIX 00JacTei HaAyKH U
p€anbHOU )KU3HU

YMeHue omnepupoBarh MOHATUSAMU: (YHKIHUS, YETHOCTb (PYHKIIHH,
nep UOAUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTD (DYHKIIMH, MOHOTOHHOCTb
byHKUMK, OSKCTpeMyM (yHKIMHM, HAuOOJIbIleE M HaUMEHbIIES
3HaYeHUs: (YHKIMM Ha TMPOMEXKYTKE, HempepbiBHAA (yHKLU,
acuMnToThl rpaduka (yHKIMHM, TepBas W BTOpas MpOU3BOJHAS
(GyHKUMK, TEOMETpUYECKUH M (U3UYECKUI CMBICT TP OU3BOIHOM,
nepBooOpa3Hasi, OINpENEJECHHBIM HWHTErpaji; YMEHHE HaXOIUTh
acUMNTOTHI rpaduka (PyHKUUU; YMEHHE BBIYUCIATH P OU3BOIHBIC
CYMMBI, [P OM3BEIEHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIMIA, HAXOANUTH
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ypaBHEHHUE KacaTelbHOU K rpaduky (QyHKINH, YMEHHE HaXOJUTh
NPOU3BOAHBIE B3JEMEHTAPHBIX (YHKUMN; yMEHHE UCIOJIb30BATh
P OU3BOAHYIO JJI51 KCClIeI0BaHUs Gy HKUMHN, HAXOAUTh HAUOOJIbIINE U
HAaUMEHbIINE 3HAaUeHUs (DYHKLUI; CTPOUTH Ipa(UKU MHOTOUYJIEHOB C
UCMOJIb30BaHUEM ammnapara MaTeMaTHYEeCKOr0 aHaJIn3a; Mp UMEHSTh
OPOU3BOAHYIO  JUISi  HAXOXACHWS  HAWJIy4ylIero  pelieHus B
OpUKIAAHBIX, B  TOM  YHCI€  COLMAIbHO-D)KOHOMHYECKHX U
du3nueckux 3ajayax; HaXOJWUTh IUIOIIAAUM U O0BEMBI (QUIYp C
NOMOIIBIO HHTErpaja; NPUBOAUTh MPUMEPHl MaTEMaTH4ECKOIo
MOJIETTUP OBaHUs C MOMOIIBIO quddep eHIMATbHBIX ypaBHEHUN

YMmeHue onepupoBaTh MOHATUAMM: rpaduk (QyHKUMH, OOpaTHas
GyHKUMSA, KOMIIO3UIUS (PYHKUUH, TUHEHHas (yHKINS, KBaJpaTAYHAS
GyHKUMSA, paudoHaibHas  (QYHKUMs,  CTENeHHass  (yHKUuS,
TPUTOHOMETPUYECKHE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUMHM, TIOKa3aTenbHas U jJorapudmuyeckas (yHKUUU; yMEHHUE
CTPOUTH TpaPUKH U3YUCHHBIX (QYyHKIIHMA, BBITIOIHATH TP €00pa30BaHus
rpaduKoB (PyHKIIHIA, UCTIOIB30BaTh IpadUKH IS H3YUCHUS P OIIECCOB
Y 3aBUCUMOCTEH, IP U P CHICHUH 33124 U3 JIP YTHX YUeOHBIX IP €IMETOB
U 3aJlay U3 peanbHON KU3HM; BbIpakaTb GOpMyJIaMu 3aBUCUMOCTU
MEXIy BETUYMHAMHU; MCIOJIb30BaTh CBOMCTBA U Tpaduku PpyHKUIUH
JUIS. pelIeHHus ypaBHEHWI, HEpABEHCTB U 3aJay C MNapaMeTpamy;
M300pakaTh Ha KOOPJIMHATHOW IIOCKOCTH MHOYKECTBA P CIICHHI
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHUCIE Ha
P OLICHTHI, JOJIM ¥ YaCTH, Ha ABUKEHHUE, pabOTy, CTOUMOCTh TOBapPOB
U yCIyr, HaJOTd, 3aJadyd U3 oO0JIacTH yIpaBlIEHUS JHUYHBIMUA
U CeMEWHbIMU (UHAHCAMHU); COCTABIATH BBIPAXKCHUS, yPaBHEHHU,
HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJla4yM, UCCIEAOBATH
MOJTy4E€HHOE P EIICHUE U OLIEHUBATh P aBIOTOA00HOCTh PE3YIIHTATOB;
YMEHHE MOJIEIIUP OBaTh PEabHbIE CUTYallud HA SI3bIKE MATEMAaTUKH;
COCTaBJISITh BBIPa’KEHUSI, P aBHEHUSI, HEPABEHCTBA U X CUCTEMBI IO
YCIOBUIO  3aJlayd,  MCCIIEIOBAaTh  IOCTPOEHHBIE  MOJEINH C
MCMOJIb30BaHUEM ammnapara alre0Opbl, HHTEPIPETUPOBATH MOJTy YEHHBIN
pe3yJibTaT

YMeHue onepupoBaTh MOHATUSIMHU: CpenHee apudMETHUECKOE,
MeauaHa, HauOOoJbIllee U HAMMEHbIIee 3HaUCHUS, pa3Max, JUCIEepCHs,
CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOTO HAaOOpa; YMEHHE H3BJIEKaTh,
MHTEp I €ETUPOBATH UH(OP MALUIO, TP €/ICTABJICHHYIO B Ta0JIHUIaX, HA
auarpaMmax, rpadukax, OTPaKarllyld CBOMCTBA  pealbHbIX
MPOLIECCOB U SBJIEHUM; MpEACTaBIsATh UHPOPMALMIO C MOMOIIbIO
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TaOJIWIl ¥ JUArpaMM; HCCIICIOBATh CTATHCTUYCCKHE JTaHHBIC, B TOM
YJUClIe ¢ TpPHUMEHEHHEM Tpa(HuecKuXx METOJ0B M JJICKTP OHHBIX
cpencTB; TpaduyecKu UCCIEI0BaTh COBMECTHbIE HAOJIIOCHUS
C MOMOIIIBIO JJUArpaMM PaCcCEHBAHUS U JTUHEHHOM perpeccuu

YMeHue OIepupoBaTh MOHATUAMU: CIYYAUHBIA OMNBIT U CIIy4YanHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSI; YMEHUE BBIYUCIATH
BEPOSITHOCTh C UCMOJb30BaHUEM I'p A(PUUECKUX METOI0B; TP UMEHSThH
(GOpMyJIBbI CIIOKEHHUSI 1 YMHOKEHHUSI BEP O THOCTEN, POPMYJTy MOJTHOM
BeposTHOCTH, (opmyny bepHyniau, koMOuHaTopHble (AKTBI U
(bopMyJibl; OLEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHH; yMEHHE
ONEpUPOBATh MOHATUSMH: CIIydyalHash BEIWYMHA, PaCHpEIACIICHNE
BEP OSAITHOCTEM, MaTeMaTHYECKOE 0XUJAHHE, JMCIIEP CHS U
CTaHIAPTHOE OTKJIOHEHHE CIIy4yallHOM BeNMYMHBI, (YyHKLIUH
pacrpenenesuss U IUIOTHOCTH PaBHOMEPHOrO, NOKAa3aTeIbHOIO U
HOPMAJIbHOTO PAacCHpEIC/ICHU; yYMEHHE HCIOJIb30BATh CBOWCTBA
W3YYEHHBIX pAacCHpeNeNeHuld Il PElIeHUs 3a7a4; 3HAaKOMCTBO C
HOHATUAMM: 3aKOH OOJBIIMX YHCET, METOJAbl BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHUE NPUBOJUTH MPHUMEPHI IIPOSABICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
ONIEpUPOBATh IOHATHAMHU: COYETAHUE, IIEPECTAHOBKA, YHUCIO
COUETAaHMW, YHUCIO TMepecTaHOBOK; OwmHOM HploToHa; yMeHue
OpUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS ISl P EIICHUs
3a/71a4; OLICHUBATh BEPOSITHOCTU pealTbHBIX COOBITUH; COCTaBIISTH
BEP OSITHOCTHY IO MOJIEJTb M UHTEP IPETUPOBATH MOJTy4ECHHBIA PE3YIIBTAT

YMeHne onepupoBaTh NOHATHAMU: TOYKA, NpPsMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJa, IUIOCKMM YIOI,
JIBYTPaHHBIA yIoJ, TPEXI'PaHHBIM YTOJI, CKp CLIMBAIOIIUECS TIP SIMBIE,
Map aJUIENbHOCTD U NP NEHAUKYJISIPHOCTB P SIMBIX U IIIOCKOCTEH, YTOJ
MEXIY TP SAMBIMH, YTOJI MEXKY IMPSAMOU U MIIOCKOCTBIO, YTOJI MEXKITY
IUIOCKOCTSIMHM, PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PacCTOSHHE
MEXAYy TMPSMbIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE
UCMOJIb30BaTh NMPU PEHICHUH 3a/]a4 W3yUYeHHbIE (PAKThl U TEOPEMBI
IUTAHUMETP UK; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIErO
MHpa; CTPOUTh  MAaTEMAaTHUYECKHE  MOJEIM C  IOMOLIBIO
reOMETP UYECKHUX MOHATUN W BEIWYMWH, PEIIaTh CBSI3aHHBIE C HUMH
TP aKTHYECKUE 3aJaUU

10

YMeHue onepupoBaTh NOHATUSAMHU: IITOLAAb GUTYpbl, 00bEM (PUIYpBHI,
MHOT'OTPaHHUK, [TPAaBWIbHbIA MHOTOTPAHHUK, CEUEHHE MHOTOIPAHHUKA,
Ky0, mapasuienenunen, npu3sMa, nupamMmuaa, Gurypa u moBep XHOCTb
BpallleHus!, IWJIUHAP , KOHYC, 11ap, cepa, miouaap chep bl, MI0maab
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MOBEP XHOCTU MUP aMUJIbI, TP U3MBbI, KOHYCa, IIMIHHIpPa, 00beM Ky0a,
P IMOYTOJIBHOTO NapajuieNienunena, up aMUabl, P U3MbIL, LIWJIUHIIPA,
KOHYCa, IlIapa, pa3BepTKa OBEPXHOCTH, CEYEHUS KOHYCa U LIWIIMHAPA,
napauieNbHble OCH WJIM OCHOBAaHMIO, CEYEHHME IIapa, IUIOCKOCTS,
Kacarouasicst cpepbl, HUIUHIPA, KOHYCa; YMEHUE CTPOUTh CEUEHUE
MHOTOTpaHHUKA, 1300paXkaTb MHOTOTPAaHHUKH, (PUTYPbI U TOBEPXHOCTU
Bp AllICHHUS, KX CEYEHUs], B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHUE P UMEHATH CBOMCTBA TEOMETPUUYECKUX (PUTYP, CAMOCTOSITEIILHO
(bop MynHUpOBaTh ONPEAEIICHUS U3y4aeMbIX (PUTYD, BBIIBUTATH TUTIOTE3bI
O CBOICTBaxX U Ip U3HAKAX T€OMETPUYECKUX PUTYp, 000CHOBBIBATH WK
ONpOBEPraTh MX; yMEHUE MPOBOJAUTH Kiaccuukauuioo Guryp mno
pa3IMYHBIM TP U3HAKAM, BBINOJHATH HEOOXOIUMBIE JOTOJHUTEIbHBIE
IIOCTP OCHHUS

11

YMeHue omnepupoBaTh MOHATHUSMM: JIBIDKEHHE B IIPOCTPaHCTBE,
nap aJuleNbHBIN Iep eHOC, CAMMETP Us Ha IJIOCKOCTH U B TP OCTP aHCTBE,
MOBOPOT, MpeoOpaszoBaHue MOa00Us, TOJ00HBIE (PUTYPBI, YMEHHE
pacro3HaBaTh paBHbIE U T0A00HbIE (UTYPBI, B TOM YUCIIE B TP UPOJIE,
UCKYCCTBE, ap XUTEKTYp€; UCIO0JIb30BaTh FT€OMETPHUECKUE O THOIIICHUS
NPHU PEIIeHUU 3a7a4; HAXOIUTh TEOMETP HUECKUE BEIMYHUHBI (JUIMHA,
yroJl, Mmiomaab, 00beM) MpH pelIeHnd 3aJad U3 APYruxX yueOHbIX
OpeAMETOB W U3  peajbHOW JKU3HM; YMEHHE  BBIYUCIATH
re€OMETP MUE€CKHUE BETUIMHBI (JJTMHA, YTOJI, TUTOIIAAh, 00BEM, TUIOIIA Th
MOBEP XHOCTU), UCTOJIb3YsI U3yUEHHBIE (JOPMYJIBI U METOJAbI, B TOM
YHUCe: IUIONIaAh IOBEPXHOCTH THUPaMHIbI, MPHU3MBI, KOHYCA,
MWIMHApa, IUIomanbk cdeprl; o0beM KyOa, TIPSIMOYTOIBHOTO
napajuieyienureaa, Tup aMuabl, MpU3Mbl, [IWJIUHIPA, KOHYyCca, I1apa;
YMEHHUE HaXOAUTh OTHOIIIEHHE 00BHEMOB MOJOOHBIX PUTYD

12

YMeHrne onepupoBaTh NOHATHAMU: NPSIMOYrOJbHAas CHCTEMA
KOOp JIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOP OB, [IPOU3BEEHNE BEKTOPA HA YUCIIO0, Pa3JIOKEHUE BEKTOpa 10
0a3ucy, CKaJsIpHOE MpOU3BEACHNE, BEKTOPHOE P OU3BEIECHUE, YIOJ
MEXIy  BEKTOpaMH; YMEHUE  HCIIOJb30BaTh  BEKTOPHBIA U
KOOP AWHATHBINA METOJT 151 p ELIEHUSI TEOMETP MUECKUX 3a]1a4 U 3a/1a4
JIpYTUX yYEOHBIX MPEIMETOB

13

YMenue BbIOMpaTh MOAXOMSIIUNA METOJ IJis pEelIeHUs 3aJauy;
MMOHMMAaHUE 3HAYMMOCTM MATEMAaTHKH B M3YYEHHHM IPHUPOIHBIX U
OOILIECTBEHHBIX MPOLECCOB M SIBICHUW; YMEHHE paclo3HaBATh
TP OSIBJICHUE 3aKOHOB MATEMATUKH B UCKYCCTBE, YMEHUE TP UBOIUThH
IPUMEPBl MATEMAaTHYECKMX OTKPBITUM POCCHMCKOM M MHMPOBOU
MaTeMaTUYECKOM HayKH
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IlepeuyeHb 3j1eMeHTOB coAep:KaHus, MpoBepsieMbIXx HA EI'J mo matemaTuke

Kon [IpoBep sieMbIil 2JIEMEHT COIEP )KAHUS
1 Yucna v BBIYUCICHUS
1.1 HatypaneHsie u niensie uucna. [Ipu3Hakyu 1eaIMMOCTH LENBIX YUCEN
1.2 Panmonanbhbie yucna. OOBIKHOBEHHBIC U JECITUYHBIE APOOU, TP OIIEHTHI,
OECKOHEYHBIE Mep MOANYECKHE IpO0H
1.3 Apudmernueckuit KOPEHb  HATypaJbHOW  CTEIICHMU. JenicTBust
C apu(PMETHUYECKUMHU KOPHIMU HATYypalbHON CTENIEHU
1.4 Crenensb ¢ 1enbiM noka3ateneM. CTENneHb ¢ palroHaJIbHBIM MTOKa3aTeNIEM.
CBoiicTBa CTENEHU
1.5 CuHyc, KOCMHYC ¥ TAHT€HC YUCIIOBOT'0 apTyMEHTa. AP KCUHYC, ap KKOCHUHYC,
apKTaHT'€HC YHUCIOBOTO apTryMEHTa
1.6 |Jlorapudm uncna. JlecaTHaHbIC U HATYpaJdbHBIE TOTAP UPMBI
1.7 | HeiictBuTenbHbIe yncia. Ap upMeTnIecKre ornep aluu ¢ 1eHCTBUTEIbHBIMU
yucnamu. [Tp ubmmkeHHbIe BHIYUCTCHUS, TP aBUJIA OKPYTJICHUS, PUKUKA U
OLICHKA pe3yJbTaTa BBIYUCICHUI
1.8 [IpeoO6pazoBaHue BbIp aXKEHUN
1.9 KoMmruiekcuble uncia
2 YpaBHEHHUsI U HEP ABEHCTBA
2.1 L{enpie u 1p 0OHO-p aITMOHATBHBIC YD aBHCHUS
2.2 | UppamumoHaiibHbI€ ypaBHEHUS
2.3 Tpuronomerpuueckue yp aBHEHUS
2.4 | IlokazaTenbHbIE U JOrap UPMUUECKUE Y aBHEHUS
2.5 [{enbie u p 0OHO-p aIlMOHATIbHBIE HEPaBEHCTBA
2.6 | UppamumoHaibHbIE HEpaBEHCTBA
2.7 | Iloka3aTenbHble U Jiorap uPMHUYECKHE HEP AaBEHCTBA
2.8 TpUroOHOMETP NUECKUE HEP ABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI U HEP ABEHCTB
2.10 | YpaBHeHUs, HEpABEHCTBA U CUCTEMBI C Map aMeTp aMu
2.11 | Marpuna cucreMsl JIMHEMHBIX ypaBHEHUN. Onp €AEINUTENb MATP ULIBI
3 OyHKIUHU U TpaPUKu
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3.1 Oyuknmsi, cnocodwl 3amanus (QyHknmu. ['paduk dysHkmum. B3awnvmbo
obparubie (yHkIMU. YerHble W HedeTHble GyHKOWH. I[lepwommaeckre
byHKIIH

3.2 | O6nacth onpeneneHus 1 MHOXECTBO 3HaueHnid Gyukimu. Hynu ¢pyHKimm.
[TpomexyTku 3HAKOMOCTOAHCTBA. [Ip OMEXYyTKH MOHOTOHHOCTH (PYHKIIWHU.
Makcumymbl U1 MUHUMYMBI  (yHkima. HaubGosbliee u  HamMeHbIIIEE
3Ha4YeHUe (PYHKIMU HA TP OMEKYTKE

3.3 | Crenennas pyHKIMS ¢ HATYp aJIbHBIM U LIEJIbIM NTOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBOMCTBa U rpauK KOPHS N-OM CTENEHU

3.4 | Tpuronomerpuyeckue PyHKIMH, UX CBOUCTBA U rpaduku

3.5 |lloka3atenbHas u jorapudmuueckas QPyHKIMH, UX CBONCTBA U rpaduku

3.6 | Touku paspsiBa. AcumMnToThl rpadukoB ¢yHknmid. CBOMCTBA (QYHKIIHH,
HETp ep BIBHBIX HA OTPE3KE

3.7 ITocnemoBaTeILHOCTH, CLIOCOOBI 3aJaHUS ITOCICA0BATENbHOCTEN

3.8 | Apudmernueckass u reomerpuueckas mnporpeccur. dopmynia CI0KHBIX
P OLIEHTOB

4 Hauana maTemaTnyeckoro aHajinsa

4.1 [IpousBoanas ¢pyukuuu. [IponsBoiHbIE 371€MEHTAp HBIX (DYHKIIMIA

4.2 [IpuMeHeHre mp OM3BOTHOM K MCCIIECTOBAHMIO (DYHKITI HA MOHOTOHHOCTh M
sKkcTpeMyMbl. HaxosxaeHne HauOONbIIEro M HAUMEHBIIEro 3Ha4yeHus
(GYHKIIMK HA OTp €3Ke

4.3 |IlepBooOpa3nas. MuTerpan

5 MHOK€eCTBa U JIOTUKA
5.1 | MHoxecTBO, onepanuu HajJ MHOKecTBamu. J(narpammsl Diinepa — Benna
5.2 |Jloruka

6 BeposiTHOCTb U cTaTUCTHKA

6.1 OnucaTtenbHasi CTATUCTUKA

6.2 | BeposTHOCTh

6.3 | KomOunaTopmka

7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | IIpsiMbIe U IUTOCKOCTH B P OCTP AHCTBE
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7.3

MHoOTrOoTp aHHUKHU

7.4

Tena u NTOBEpXHOCTH Bp ALLIEHUS

7.5

Koop nuHaTel 1 BEKTOp bI
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