MMWHHUCTEPCTBO OBPA30BAHUSA, HAYKHU U MOJIOJEXKH PECITYBJIUKHU KPBIM
AJIMUHUACTPALMS YEPHOMOPCKOI'O PAMOHA PECITYBJUKHU KPBIM
OTAEJ OBPA3OBAHUSA, MOJIOAEKH U CITOPTA
MYHUIHUITAJIBHOE BIOJ)KETHOE OBLIIEOBPA30BATEJ/IBHOE YYPEXJIEHUE
«MEXKBOJIHEHCKAS CPETHSA IIKOJIA UMEHU T'AMJTYKOBA AHJIPESI HHKOJIAEBHYA»
MYHUIANIAJTBHOT'O OBPA3OBAHW A YEPHOMOPCKHWI PATOH PECITYBJIMKHA KPBIM

PABOYASA IPOI'PAMMA
yueOHoro npeamera «MaremaTtuka (yriry0JieHHbI YPOBEHbB))»

s ooyuarwmmuxces 10-11 kiaccon

(cooTBeTCTBYET (PeiepaibHON 00pa3oBaTeJIbHOM MPOrpaMMe CpeaHero 00uero
0o0pa3oBaHusl, YTBep:KIeHHOI npukazom MuHucrepcTBa npocseieHus Poccuniickoii @exepauum ot
18.05.2023 Ne 371)

MexBoHoe
2025
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QenepanbHas pabouyas mporpamMma Mo ydyeOHoOMy mpeamery «MaremaTuka
(yriyOneHHbld ypoBeHb) (IpenaMeTHas oonacth «MateMaTuka 1 nHpopMaTHKay) (nanee
COOTBETCTBEHHO — IIpOorpamma 1o MaTeMaTUKe, MaTeMAaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aMKCKY, COAEpKaHue 00y4YeHUs, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 110
MaTeMaTuKe, TEeMaTUYeCKOe IUIAaHMpPOBaHUE, NepeueHb (KOAU(PHUKATOP) MPOBEPSIEMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
CpeaHero oo01ero 06pa3oBaHusl U JIEMEHTOB COJIEPKAHUS M0 MaTeMaTHKeE.

[losicHuTenbHAs 3aUCKa OTpaXKaeT OOIKE LENH U 3aJa4d U3YYeHUS] MaTeMaTHKHU,
XapaKTePUCTUKY TCUXOJOTHYECKUX MPEANOCHUIOK K €€ H3YyYEHHIO 00y4aroluuMucs,
MECTO B CTPYKType y4eOHOro IJjaHa, a TakXkKe MOAXOAbl K OTOOpYy colep:kKaHHs, K
OMpEJENICHUIO  TUIAHUPYEMBIX  PE3YyJbTaTOB M K CTPYKTYpe TEeMaTHYECKOTO
TUTAHUPOBAHMUSL.

Copepxanue 0OO0y4yeHHUsI pacCKpbIBaeT COJEp)KATENbHbIE JIMHUM, KOTOpPBIE
npenaratoTces s 00sS3aTeNbHOTO U3YYEeHHs] B KaKJIOM KJIacCe Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl MO MaTE€MaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHbIE pPe3yJIbTaThl 32 BECh MNEPHOJ] OOy4YeHUsT Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus, a TaAKXKE MPEIMETHbIE JOCTHKEHUSI 00ydarolerocs 3a
KaX/bIi T0/1 00y4YeHHUS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma nmo mMaTeMaTuke yriayOJIeHHOTO YPOBHS JJisi OOY4YaOIIUXCS HA YPOBHE
cpenHero obmiero oOpa3zoBanus pazpaborana Ha ocHoBe DPI'OC COO c¢ yuerom
COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TPEIBABISAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, M TPAJUIMK POCCUMCKOTO 00pa3oBaHMs. Peanmusamusi mporpaMmbl IO
MaTeMaTUKe 00eCIeYMBaeT OBJIAJICHUE KITIOYEBBIMU KOMIIETCHIIMSIMHU, COCTABIISIONIUMU
OCHOBY I CaMOpa3BUTUA W  HENPEPBIBHOTO  00pa3oBaHUs,  IEJOCTHOCTH
OOIIEKyIbTYPHOTO, JUYHOCTHOTO ¥  TO3HABATEJBHOTO  PAa3BUTUA  JMYHOCTH
00yJaronuxcsl.

B nporpamMme mo MareMaTuKe yYTEHBI UACH W TOJOKECHUS KOHIEHIIUU Pa3BUTHS
MaremaTuiyeckoro oOpaszoBaHus B Poccuiickoii @epnepanuu. MartemaTtuyeckoe
oOpa3oBaHHE [OJDKHO pemiath 3afady oOecredeHus HeOoOXOIUMOTro CTpaHe dYucia
oOydJarommxcs, MaTeMaTH4ecKash IMOATOTOBKA KOTOPhIX Obuta OBl JTOCTaTOYHA JJIS
MPOJIOJDKEHUsT 00pa30BaHUs MO Pa3IUYHBIM HAIPABJICHUSAM, BKJIIOYAs MPENOJaBaHUC
MaTeMaTUKH, MaTeMaTHYeCKUE HCCIeNOoBaHMs, padoTy B cdepe WHGOPMAIMOHHBIX
TEXHOJIOTUA W JPYruX, a TakkKe OO0eCledeHus Uil KaKIOoro O0O0ydJaromerocs
BO3MOXXHOCTH  JOCTIDKEHUS  MATEMaTHYECKONM  TMOATOTOBKM B COOTBETCTBUHU
C HEoOXOMUMBIM eMy ypoBHeM. Ha pemieHuwe 3TUX 3amad HaimeleHa Mporpamma Io
MaTeMaTHKe YTIIyOJICHHOTO YPOBHS.
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Heo0xonuMocTh MaTeMaTHuyecKOM MOJArOTOBKU 00YCIIOBII€HA O0YCIIOBIEHO POCTOM
YHcIa CIEUaIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MTPUMEHEHUEM MaTEMaTHKH (B
chepe SKOHOMHUKH, OU3HECE, TEXHOJOIMYECKUX 00JIacTAX, T'yMaHUTapHbIX cdepax).
KonuuectBo oOyuaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS (DYHIaMEHTOM
o0pa3oBaHusl, IVIAHUPYIOIIUX 3aHUMATHCSI TBOPUECKOM U UCCIIEI0BATEILCKON paboTOi B
00JaCTH MaTeMaTHK{, HUHPOPMATUKH, (PU3UKH, SKOHOMUKH U B JPYrHMX OOJACTSX,
YBEIIMYMBACTCS, B TOM UYUCJIE C YIYETOM OOYYaromMXCs, KOMy MaTeMaTHKa HyXHaA JJIs
WCTIOJIb30BaHUS B MPOQECCHIX, HE CBI3aHHBIX HETIOCPEICTBEHHO C HEH.

[lpuxnagHas 3HAYMMOCTH MaTeMaTUKH OOYCIIOBJIEHa TEM, 4YTO €€ MPeIMETOM
ABISAIOTCS (DyHAaMEHTaIbHBIE CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBCHHBIE ~ OTHOIICHHS, (YHKIIMOHAJIbHBIC 3aBUCUMOCTH M  KaTErOpHH
HEOIPEIeTICHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JIJISl pA3BUTHSI HAYIHBIX U TEXHOJIOTHUECKUX UIICH.
be3 KOHKpEeTHBIX MaTeMaTHYECKMX 3HAaHWU 3aTpyJHEHO MMOHWMAHWE MPUHIIUIIOB
YCTPOWCTBA W WCIIOJIB30BAHHUS COBPEMEHHOW TEXHUKH, BOCTPUATHE M WHTEPIIPETAIUS
pa3HOOOpa3HON  COIMANBHOW, JKOHOMUYECKOW, IOJHUTUYSCKOW  WHGOpMAIH,
MaiodQGeKTHBHA TIOBCEIHEBHAS TpPAKTHYECKas esATEIbHOCTh. Bo MHOrmx cdepax
po¢eCCUOHATBHOMN JIEATETPHOCTH TPEOYIOTCSI YMEHUS BBITIONHATH PACUEThI, COCTABIISITH
QITOPUTMBI, TPUMEHSTh (QOPMYJIbI, TPOBOJUTH TE€OMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ Ta0JIMII, AMArpaMM U rpauKoB, IOHUMATh BEPOSITHOCTHBIN XapakTep CIy4aHbIX
COOBITHIA.

OmHOBPEMEHHO C paclipeHueM cdep NMpUMEeHEeHUs] MaTeMaTHUKU B COBPEMEHHOM
oOmiecTBe Bce Oojee BaXKHBIM CTAHOBUTCS MaTEeMaTHYECKUN CTHIb MBIILUICHUS,
NPOSIBIISIOIIMICS B OINpPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTEMaTUKA B apceHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIFOYAFOTCS WHIAYKIMS W JCAYKIHsA, 0000IIEeHNE M KOHKPETH3AIMs, aHAIU3
U CHHTE3, KilaccUpUKaIMs U cucTeMaru3alusi, abcrparupoBanue u ananorus. OObeKThI
MaTeMaTUYeCKUX YMO3aKIIOUCHUN, TMpaBWia WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
dbopMynupoBaTh, 00OCHOBBIBaTh M JIOKA3bIBATH CYXKJCHHS, TE€M CaMbIM (HOPMHUPYIOT
JOTUYECKUNA CTWIh MBINUICHUS. Begymas poiap TNPUHAIICKHT MaTEMaTHKE B
(GbopMHUPOBAaHUU ANTOPUTMHUYECKOM KOMIIOHEHTHI MBIIIJICHUS W BOCIUTAHUU YMEHUU

JEUCTBOBATh MO  3aJaHHBIM  QJITOPUTMAaM,  COBEPUICHCTBOBATH  W3BECTHBIC
U KOHCTPYMpPOBATh HOBBIE. B mpouecce pemeHus 3aaad — OCHOBBI JJISl OpraHU3alUH
y4eOHOW JESATENBbHOCTH Ha ypOKax MaTeMaTHKA — Pa3BUBAIOTCS TBOpYECKas

Y TIPUKJIAJIHAs] CTOPOHBI MBIIIJICHHUS.

OOyueHne MaTeMaTUKE JAaeT BO3MOXKHOCTH Pa3BHBATh y OOYyYalOIIUXCA TOYHYIO,
palMOHAJIbHYI0 U WH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIXOJAIINE
SI3bIKOBBIE, CHUMBOJIMYECKHE, TpaduuecKkue CpeaAcTBa [Jisi BBIPAKEHUS CYXKICHUU M
HarJISITHOTO UX MPEJICTABICHUSI.
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Heo6xoauMbpIM KOMIIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBaHUU
ABJIAETCS 00111€€ 3HAKOMCTBO C METOJJaMU TO3HAHUS I€MCTBUTENBHOCTHU, IPEICTABIICHUE
O TpeAMEeTe U METOJAEC MAaTeMaTUKH, €ro OTIMYMUSIX OT METOAOB €CTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MATeMaTUKH ISl PEIICHUS
Hay4YHBIX M MPUKIAIHBIX 337a4. MaTeMaTuueckoe 0Opa3oBaHHE BHOCUT CBOM BKJAJ B
dbopmupoBaHue 0011IEH KyJIbTYpPHI YEJIOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO YeEJIOBEKa,
MMOHUMAHHMIO KPAacOThl M W3AIIECTBA MAaTEMATHUUYECKUX PACCYKICHHUH, BOCHPHUITHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO UEU CUMMETPHH.

[TpuoputeTHbiMU LeTsIMU 00ydyeHust MaTematuke B 10 — 11 knaccax Ha yriyosieHHOM
YPOBHE MPOJOJIKAIOT OCTABATHCS

dbopMupoBaHue 1EHTPAIbHBIX MAaTEMAaTUYECKUX TOHATUN (YUCIIO, BEJIMYUHA,
reoMeTpuueckas (Qurypa, TMepeMeHHas, BEpOSTHOCTb, (YHKIUS, NPOU3BOIHAS,
UHTErpall), 00ECIEeUYNBAIOIINX MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTEMAaTHYECKOTO
o0Opa3oBaHus 00yYarOIUXCS;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIETO MUpPa, TIOHUMAHUIO MAaTEeMAaTHKUA KaK YacTH
oO11el KyJIbTyphl YEJI0BEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydarouuxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATENbCKUX YMEHUI, KPUTHYHOCTH MBIILICHHUS,
MHTEpECA K U3YYCHUIO MATEMATUKH;

dopMupoBanue (QYHKIMOHAIBHOM MaTEMaTUYECKOM TPaMOTHOCTHU: YMEHHUS
pacro3HaBaTh MAaTEMATHYECKHME AacleKTbl B PEalbHBIX JKU3HEHHBIX CHUTYyalUsAX
U TpU U3YYCHHH JPYTUX Yy4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBHUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpPMYIUpOBATh WX Ha A3BIKE MaTeMaTHUKH W CO3/1aBaTh
MaT€MAaTHYECKUE MOJEIHN, MPUMEHATh OCBOCHHBIM MaTEeMaTUYECKUI amnmapaTr s
pelIeHns MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]ay, WHTEPIPETUPOBATH M OLIEHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH cofiepxkaHusi MareMatuku B 10 — 11 kimaccax yrimy0iaeHHOTo
ypoBHA sBIstOTCH:  «Uumcna W BeIYMCHEHMs», «Anrebpa» («AnreOpamdeckue
BBIpaXKEHUs», «YPaBHEHHS M HEpaBEHCTBa»), «Hauanma maTeMaTH4eCKOro aHaiu3a,
«l'eomerpus» («['eomerpuueckue Qurypsl W UX CcBoHcTBay, «M3mepenue
F€OMETPUYECKUX BEIWYUHY»), «BeposiTHOCT W cTathucTUKa». JlaHHbIE JWHUU
Pa3BUBAIOTCS NapaJlIeIbHO, KaXas B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJ[HA OT IPYrOi, a B TECCHOM KOHTAKTE U B3auMoJencTBur. Kpome 3toro, nx
OOBEMHSET JIOTUYECKAasi COCTABIISIONIAS, TPATUIIMOHHO TPUCYIIAs MAaTeMAaTHKE U
MPOHU3bIBAIONIAS BCE MaTeMaTUYECKHME KypChbl W  COJEp)KaTelibHble JIMHUH.
ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMEHUE OMEPUPOBATH MOHSATHUSIMH:
ompeNiesiecHne, aKkCcuoma, TeopeMa, CIEeJCTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
paBHOCUJIbHBIE ()OPMYITUPOBKHU, yMEHUE HOPMYIUPOBATH OOPATHOE U MPOTUBOIOJIOKHOE
YTBEpPXKIEHUE, NPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI, HCIOJIb30BATH METOJ]
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MaTeMaTUYeCKON MHIYKLHH, MPOBOJUTH JOKA3aTEJIbHbIE PACCYKIEHHUS NMPHU PELIECHUN
3a/1a4y, OLICHMBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCYKIECHUI» OTHOCUTCA KO BCEM
y4eOHBIM KypcaM, a (OpMHpPOBAHUE JIOTMUYECKMX YMEHUH paclpeienseTcsl Mo BCeM
rojiaMm oOy4eHHsI Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHuUs.
B cootBerctBun ¢ ®I'OC COO marematuka siBIsieTCsl 005A3aTeNbHBIM IPEIMETOM
Ha JAaHHOM YypoBHe oOpa3oBanus. Hacrosmeil mnporpaMmoll 1O MaTeMaTHKe
NpeaycMaTpUBaeTcsl U3ydyeHue yudeOHoro mnpeamera «MaTemaTuka» B paMKax Tpex
y4eOHBIX KYypcOB: «AnreOpa M Hayaia maTeMaTHuecKoro aHamuzay», «l'eomerpus»,
«BeposTHOCTB U cTaTUCTHKa». POpMHUPOBAHKE JIOTHUECKUX YMEHHM OCYIIECTBISETCS Ha
OPOTSKEHUM BCEX JIeT OOy4eHHMsI Ha YpOBHE cCpeaHero oOumiero oOpa3oBaHus, a
AJIEMEHTHI JIOTMKHU BKIIIOUAIOTCS B COJEPIKaHNE BCEX HA3BAHHBIX BBIILIE YUEOHBIX KYPCOB.
OO611ee yncIo YacoB, pEKOMEHJOBAaHHBIX JJI U3yYEHUsI MaTeMaTuku, — 544 yaca:
B 10 kmacce — 272 uaca (8 yacos B Hegenro), B 11 kimacce — 272 gaca (8 4yacoB B HEJCIIO).
Bo3MorkHa KOppeKTUpOBKa OOIIEr0 YMCIia YaCOB, PEKOMEHIOBAHHBIX JUIsl U3YUECHUS
npenMeTa, C y4eTOM HWHIUBUIYAIBHOIO TMOJX0Ja 00pa3oBaTENbHBIX OpraHU3aIMi
K yrayOJeHHOMY H3Y4YEHUI0O MAaTeMaTHKH, B paMKaX COOJIOJIEHHUS TUTMEHUYECKHUX
HOPMAaTHBOB K HEJIeIbHOM 00pa30BaTeIbHOM Harpy3Ke.
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOW TO3HMIIMK OOYYarOIIEerocss KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHHCKOTrO OOIIECTBA, NMPEACTABICHUE O MAaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUSI Pa3IHUUHBIX CTPYKTYP, SBJICHUH, MPOLEAYP T'PAKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYrOe), YMEHHUE B3aUMOJICHCTBOBATh C COIUAIbHBIMH
MHCTUTYTAMH B COOTBETCTBUU C UX QDYHKIUSAMH U HA3HAUCHHCM;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  POCCUMCKOM  TpaXJaHCKOM WIAECHTUYHOCTH, YBaXKEHUS
K MPOUUIOMY M HACTOSILEMY POCCHUWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOLICHHE
K JOCTH)KEHHUSIM POCCHMCKHX MATEMAaTHUKOB M POCCHUUCKOM MaTeMaTH4EeCKOW IIKOJIBI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHM B IPYTUX HAYKaX, TEXHOJOTUAX, chepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TIIOBEJEHHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKd U JESTENIbHOCTHIO YYEHOT0, OCO3HAHWE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIKOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHUH, pacCyXJICHUH, BOCIPUHUMYHBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) puzuueckoro BOCHUTAHUA:

c(hOpMHPOBAHHOCTh YMEHHS IPHMCHATH MaTEMaTHYECKUE 3HAHHMS B HHTEpecax
3I0POBOTO M 0Oe€30macHOro oOpa3a »XW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA M OTIBIXA,
perynsipHas Gu3UYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHAX
CHIOPTHBHO-030POBHTEIBHON JACSATSILHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHHUSI:

TOTOBHOCTh K TPYZY, OCO3HAaHHUE IIECHHOCTH TPYJOIIOOMS, UHTEPEC K Pa3IUYHBIM
chepam TIpodeCCHOHATBLHON JIESITCIBHOCTH, CBS3aHHBIM C MAaTEMaTHKONW H €¢
MPUJIOKEHUSIMUA, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun
U peaJu30BBIBATh COOCTBEHHBIC KU3HCHHBIC IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30oBaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B PEIICHUU MPAKTHYCCKUX 3aJa4 MAaTeMaTUUYECKOU
HaIMpaBJICHHOCTH;
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7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

C(OPMHPOBAHHOCTH DKOJOTHYECKON KYIbTYPHI, TOHUMAHHE BIMSHHS COLMAIbHO-
HSKOHOMHYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHUECKUX MMPOoOJeM, OpHUEHTAlUs Ha MPUMEHCHHE
MaTeMaTHYECKUX 3HAHMN I pPElmICHHS 3aaa4 B OO0JaCTH OKPY)KAIoMmICH Cpejbl,
IUTAHUPOBAHKME TOCTYIKOB M OIIEHKH MX BO3MOKHBIX ITOCICACTBHUI I OKPY Karomei
Cpebl;

8) HEHHOCTH HAYYHOT' 0 O3HAHMSA:

cOPMUPOBAHHOCTH MUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, IOHUMAaHHE MAaTeMaTHYCCKOW HAYKH Kak
cephl 4eT0BEYECKOM IEATETLHOCTH, 3TAIIOB €€ Pa3BUTH U 3HAYMMOCTH ISl Pa3BUTHSI
[MBHJIM3AIMH, OBJIaJCHHE S3BIKOM MaTEMAaTHKA M MaTEMaTH4YEeCKOH KyJIbTYpO#l Kak
CPEACTBOM  TO3HAHUS ~ MHpa,  TOTOBHOCTh  OCYIIECTBIATH  HPOCKTHYIO U
HCCIIEI0BATEIBCKYIO IESITEIHOCTh HHAMBHIYaIbHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIBTATBI

B pesynbrarte m3ydueHuss MaTeMaTUKUd Ha YPOBHE CpeHEro oOiiero oopa3zoBaHus
y oOywaromerocsa OyayT copMuUpoOBaHBI MMO3HABATEIbHbIE YHUBEpCAIbHBIE y4eOHbBIE
JEUCTBUSI, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIE YyueOHBIE [EWCTBUS, PETYJISTUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATETbHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUA
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBIIATH W XapaKTEPU30BAaTh CYHIECTBEHHBbIE MPU3HAKA MaTEMaTHYECKUX
O00OBEKTOB, TOHATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIHUPOBATH OMpPEneTeCHUs
NOHSITHM, YCTaHaBIMBATh CYIIECTBEHHBIM MpPHU3HAK KIaCCU(PUKAIMKU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS, KPUTEPUU MTPOBOIMMOTO aHAIH3a;

BOCIIPHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATENIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIISIT MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTHUBOPEUHUS
B (¢akrax, [aHHBIX, HAONIOACHUSAX W YTBEPXKICHUSAX, MpeasiaraTh KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYNN;

JieaTh BbIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJINTh CaMOCTOATENIBHO JOKAa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTHUBHOrO), BBICTPAMBATH APTYMEHTAILIMIO, MPUBOJIUTH MPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS M BHIBOIHI;

BBIOMpaTh CHOCO0 pelleHusl yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOUpaTh HanboJee MOAXOASIIUN C YYETOM CaMOCTOATENIbHO BBIJEICHHBIX
KpUTEPUEB).
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Ba3oBble ucciienoBarebCKue 1eCTBUA:

WCIOJNB30BaTh  BOMPOCHI KAaK  MCCIIENOBATEIbCKUI  HMHCTPYMEHT IO3HaHUS,
dbopmMynupoBaTh BOMPOCHI, (PUKCHUPYIOLIUE MPOTHUBOpEUHE, MpobdiieMy, yCTaHaBIUBATh
HMCKOMOE€ U JJaHHOE, () OPMUPOBATH TUMIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIECI0BaHHE
[0 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIHpPOBATH OOOOIIEHHS U BBIBOJABI [0 pe3yjibTaTaMm
MIPOBEJICHHOTO HAOJIIOACHUS, MCCIIEA0BaHUs, OLICHUBATh JIOCTOBEPHOCThH MOJYyUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BbIJIBUTATh
MPEATNONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBIIATH JA€UIIUTHI UHPOPMAITUH, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOIIPOC
U JIJIsI pEIICHUS 3a]1auu;

BBIOMpaTh WHGOPMALUIO U3 HMCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIM3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIIUIO PA3TUYHBIX BHJIOB U (PopM
IIPE/ICTABIICHHUS,;

CTPYKTYpHpPOBaTh HH(OpPMAIMIO, TPEJACTaBIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMHM IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHUBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHUS
Oo0menue:

BOCIIPUHMMATh M (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH
U LEeJIIMH OOIIEeHHUS, SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJIY PEUICHUs 3a/ladyd, KOMMEHTUPOBATh
MOJIYYEHHBIN PE3yIbTaT;

B XO0J€ OOCYXIEHHMsS 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BbICKA3bIBAaTh MJIEH, HALIEJICHHbIE HA MOMCK pPELICHMS,
COIMOCTaBIISATh CBOM CYXACHHUS C CYXICHUSMU JPYyrUX YYaCTHHKOB JHAJIOTra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJCTBO MO3UIIUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pasHoriIacus, CBOM BO3paXKECHMUS;

NPEJICTaBIATh PE3YNbTAaThl PEIICHUS 3aJadyd, DJKCIEpUMEHTa, HCCIIeI0BaHus,
NPOEKTa, CaMOCTOSATENBHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3ajad
MPEe3eHTaLNN U 0COOCHHOCTEH ayIuTOPUH.

PeryasiTuBHbIC YHHBepCaJbHbIe YUeOHbIC AEHCTBUSA
Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOUPATh CIIOCOO PEIICHUS C yUYETOM
UMEIOIIUXCS ~ PECYpCOB M COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHPOBAaTh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUeTOM HOBOW UH(pOpMAIIUH.
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CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMU I1O3HABATEIbHOU pe(dIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YIAbTAaTOB, BIAAETh CIOCOOaAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS IpOLEcca W Pe3yibTaTa PEUIEHUS MaTEMaTUYECKON
3a/1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aJayu,
BHOCUTh KOPPEKTUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HalJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa 1EJU U YCJIOBUAM, OOBSICHATh MPUUYUHBI
JTOCTHXKEHUS WJIM HEJTOCTUIKEHUSI PE3YIbTATOB ACATEILHOCTH, HAXOUTh OIMHOKY, 1aBaTh
OIICHKY MPUOOPETECHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

TIOHUMATh W UCTIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ UHINBUIYATBHON paOOTHI
Npyd pelIeHnHd YYeOHBIX 3a/lad, NPUHUMATh I[eIh COBMECTHOH JCSTEILHOCTH,
TUIAHUPOBAaTh OPTAaHM3AIMI0 COBMECTHOW pPabOTHI, pachpenensaTh BUABI padorT,
JIOTOBapUBaThCS, OOCYXKIaTh IMpOILIECC M pe3yibTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXJIeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUMHUPOBATH CBOU
JEUCTBUS C IPYTUMH YWIEHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMii
IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBUS.

IlpeameTHBIe pe3yabTaThl OCBOeHHUS denepanbHOl pabdodeil mporpaMMbl IO

MaTeMaTUKe MPECTaBICHBI 10 TOJlaM 00yYeHHUs B paMKaX OTJEIbHBIX YU€OHBIX KypCOB
B COOTBETCTBYIOLIUX pa3jeiax HaCTOSALIEH IPOrPaMMBbl.

11
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OEJAEPAJ/IBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHsbIil Kypc «Anredbpa U Havajlla MaTeMaTUYECKOTO aHaIM3ay SIBJSETCS OJHUM
13 HaumOoJiee 3HAUMMBIX B IMPOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJIHOW CTOPOHBI, OH OOECIEUYMBAET WHCTPYMEHTAIbHYIO 0a3y JJIsi W3Y4YeHUsI BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JPYyrod CTOPOHBI, (OPMUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIIJIEHHEe OOYYalolUXCsSd Ha YPOBHE, HEOOXOJMMOM I OCBOCHHSI
uH()OpPMATUKH, OOIICCTBO3HAHUS, UCTOPUHU, CIOBECHOCTH W JAPYTUX JUCHUILIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydJaroniuecsi OBIaJ€BalOT YHUBEPCAIBHBIM S3bIKOM
COBpPEMEHHOMN HAyKU, KOTOpast bopmynupyet CBOU JIOCTUKEHUS B
MaTeMaTH4ecKoil opme.

VYu4eOHbIi Kypce anreOpsl 1 Ha4all MAaTEMAaTUUECKOTO aHAJIN3a 3aKJIa/IbIBA€T OCHOBY
JUISL  YCIEITHOTO OBJIQJIeHUsT 3aKkoHaMu (U3UKH, XUMHH, OHWOJIOTHUH, TOHUMAHUS
OCHOBHBIX TEHJCHIIUA Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOW >XHM3HHU, TMO3BOJISET
OPUCHTHPOBATLCS B COBPEMEHHBIX MHU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCMOJIb30BaTh UX VIS TajJbHEHIIEro 00pa3oBaHusl U B IOBCEHEBHOM KU3HU.
OBnanenne aOCTPAaKTHBIMHU U JIOTHYECKHM CTPOTUMHU KOHCTPYKIUSIMU aireOpsl U
MAaT€MAaTHYECKOTO  aHaliu3a pa3BUBAET YMEHUE  HAXOAUTh  3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTH, JIOKa3bIBaTh YTBEPXKICHUS C TIOMOIIBIO HWHIYKIUU U
paccyknaTh  JEQyKTUBHO,  HUCIOJIb30BaTh  00OOIIEHHME W  KOHKPETU3AIIMIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone n3zydenus yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaTN3a»
oOydaromuecs Mmoy4aloT HOBBIN OIBIT PEIICHHS MTPUKIAAHBIX 33124, CAMOCTOS TEIILHOTO
NOCTPOEHUSI MaTeMaTUYECKUX MOJEJIEd pealbHbIX CHUTYyalluil, WHTEPIpPETALUN
MOJIYYEHHBIX PELICHHM, 3HAKOMSTCSI C IPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOUIMMHUCS MATEMATUYECKUMHU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbI Kypc 00J1a/1aeT BOCIUTATEILHBIM MOTCHIIMAIOM, KOTOPBIN peaanu3yercs
KaKk 4epe3 y4eOHbIi Marepuan, CHOCOOCTBYIOMIMK (HOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33pPEHUS, TaK H Yepe3 CHenuPuKy ydeOHOW MeATeNbHOCTH, TPeOyroImen
MPOJIOKUTENIBHON KOHIIEHTPAIlMM BHUMAHHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYUYECHHBIN pe3yJIbTar.

B ocHoBe Merommku oOydeHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT 00 yUEHHUSI.

B ctpykType yueOHOro kypca «Anredpa M Hauajga MaTeMaTUYECKOTO aHAM3a»
BBIJICJICHBI CIIEAYIOIINUE COACPKATEIbHO-METOAMYECKHE TUHUU: «Hucaa U BEIUUCICHUSY,
«DyHKMu U rpadukny, «YpaBHEHUSI U HepaBeHCTBa», «Hauama maTeMartnueckoro
aHanuza», «MHoOXecTBa M JOoruka». Bce OCHOBHBIE COAEpKATEIbHO-METOAUYECKHUE

12



OdenepanpHas padbouas nporpamma | Matemaruka. 10-11 xmaccel (yriyOjaeHHBIH YpOBEHb)

JUHUU W3yYaIOTCs HA MPOTSHKEHUW ABYX JIET OOyYeHHs Ha YPOBHE CPEIHETO OOIIEro
o0Opa30oBaHus, €CTECTBEHHO JOIOJHSS IPYT Jpyra W MOCTEIICHHO HACHIIAsICh HOBBIMHU
TeMaMH W paszjaenaMu. J[aHHBIH Y4eOHBINH KypC SBISETCS WHTETPATUBHBIM, TTOCKOJIBKY
o0BeuHSET B ceOe COMep)KaHNe HECKOJIbKMX MAaTEMaTUYCCKUX JTUCIUILINH, TAKUX KaK
anre0pa, TPUTOHOMETPHSI, MATEMATHICCKUIA aHAIH3, TSCOPUS MHOYKECTB, MaTeMaTHIeCKas
noruka u apyrue. [lo Mepe Toro kak oOyd4aronmecs OBJIaJ€BalOT Bce Ooiee MIMPOKUM
MaTeMaTHYeCKUM  almapaToM, Yy  HHX  TOCJEAOBaTebHO  (HOPMHUPYETCS H
COBEPIIEHCTBYETCS YMEHHE CTPOWTH MATEMAaTHYCCKYIO MOJENb PEAIbHON CHUTYaIlWH,
NPUMCHATh 3HAHUWS, TOJYYCHHBIC TNPU HU3YYCHHM YYEOHOTO Kypca, I PEHICHHUS
CaMOCTOSITETFHO  COPMYJIMpPOBAaHHOW  MaTeMaTH4eCKOW  3aJadd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepkaTebHO-METOAMYECKass JUHUSA «YWcaa W BBIYUCIICHHS» 3aBepIIacT
(bopMHUpOBaHUE HABBIKOB HCIIOJB30BAHMS ACHCTBUTEIBHBIX YUCE, KOTOPOE OBLIO HAYATO
Ha ypOBHE OCHOBHOTO 00111eT0 00pazoBanusi. Ha ypoBHe cpemnero obiero oopa3oBaHus
0c000€¢ BHMMaHHUE YACISICTCS (OPMHUPOBAHUIO HABBHIKOB PAIlMOHABHBIX BBIYUCIICHHH,
BKJTFOUAOIINUX B ce0s MCIIOIB30BAaHUE PA3TMUHBIX (DOPM 3aIIUCH YMCiIa, YMEHUE JIeNIaTh
NPHUKUKY, BBITIOJHATH MPUOJIMYKEHHBIC BBIYUCIICHHSI, OIICHUBATH YHCIIOBBIC BRIPAKCHMUS,
paboTaTh ¢ MaTeMaTUYECKMMH KOHCTaHTaMHU. MHOXKECTBAa HaTypalbHBIX, IIEJIBIX,
paIMOHANBHBIX M JEHCTBUTENBHBIX YUCEN JIOMOJHSIIOTCS MHOYKECTBOM KOMILJIEKCHBIX
grcen. B KaxIOM W3 OITUX MHOXKECTB pPacCMaTPHUBAIOTCS CBOWCTBEHHBIE €My
cnenduUecKre 3aJa4d W OINEpalyu: JCeJIEHUEe HaIeJIo, ONepUPOBAHUE OCTaTKaMHU Ha
MHOYKECTBE IIEJIBIX YHCEIl, 0COOBIE CBOMCTBA PallMOHAIBLHBIX U UPPAIIMOHATBHBIX YHCET,
apudMeTHIecKre OmNepanuy, a TaKKe H3BJICUCHHE KOPHS HATypalbHOW CTENEeHW Ha
MHOJKECTBE KOMILJICKCHBIX uHcesl. biarogapss ~ mociiejoBateIbHOMY  pacIIMPEHHIO
Kpyra HCIOJB3YEMBIX  YHCEN M 3HAKOMCTBY C BO3MO)KHOCTSIMHU MX IPUMEHEHUS IS
peIIeHus pa3IMYHBIX 33729 GOpMHUpYeTCS TIPEACTaBICHUE O EIMHCTBE MAaTeMaTHUKH
Kak HayKM H €€ pOJU B TIOCTPOCHUM MOJENEH pealbHOTO MHUpa, I[UPOKO
UCITONIB3YIOTCS  0000IIeHNe U KOHKPETHU3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUH BCETO 00yUYeHUs
Ha YPOBHE CpeaHero o01ero o0pa3oBaHus, TOCKOJIBKY B KaxkaoM paszzaene [Iporpammbl
MPETYyCMOTPEHO peIleHne COOTBETCTBYIOMUX 3adad. B pesymbrare oOydarommecs
OBJIaJICBAIOT PA3TMYHBIMU METOJAMH PEIICHUS PalMOHANBHBIX, HPPAIMOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(DMHUIECKUX U TPUTOHOMETPHUUYECKUX ypaBHEHHM, HEPABEHCTB
U CHCTEeM, a TaKXkKe 3a7ad, COAepKallux mapaMeTphl. llomydeHHbIE YMEHUS MIMPOKO
MCITIOJIB3YIOTCS TIPU UCCIIENOBaHUH (DYHKIIMI C TTOMOIIBIO TPOW3BOAHOM, TP PEIICHUH
MPUKJIAIHBIX 33729 W 33J1ad Ha HAXOXJICHHE HAWOONBIINX W HAMMEHBIITUX 3HAYCHHM
dbynakiuu. JlanHas comepikatenbHAs JMHHS BKJIIOYAeT B ceOs Takke (OpMHpOBaHUE
YMEHUW BBITIOJNHATH pacueThl 10 ¢dopMmynaMm, TpeoOdpa3oBaHUs palMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPOKEHUN, a TaKXKE BBIPAKCHUNH,
colepKamux CcTeneHu U Jyorapudmel. brmaromaps u3ydeHWio anreOpanvecKkoro
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Marepuajia MPOUCXOAUT JalbHEHIlIee pa3BUTUE AITOPUTMUUYECKOTO U aOCTPAKTHOTO
MBIILJIEHUS 00y4YarOIUXCsl, POPMUPYIOTCS HABBIKU JE€AYKTUBHBIX PAcCy X ACHHM, paOOThI
C CUMBOJIBHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHN B BUE
paBEHCTB W HEpaBeHCTB. AnreOpa mnpemiaraeT 3(QQEeKTUBHbIE HHCTPYMEHTHI IS
peleHns NPaKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a7]a4, HarJISIJHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKHU.
CopepxatenbHo-MeTOAMYECKass ~ JUHUS  «DyHKIMM U TrpaduKu»  TECHO
NeperuieTaeTcs ¢ APYruMHu JIMHUAMH Y4EOHOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE
3aaeT  MOCJENOBATEIbBHOCTh  M3y4EeHHMs ~ MaTepuana.  VI3ydeHWe  CTENEHHOM,
NOKa3aTeabHOM, Jorapu@MuU4ecko M TPUTOHOMETPUYECKUX (DYHKIHMI, UX CBOWCTB
U TrpaduKoB, UCIOJIb30BaHUE (DYHKUMM AJid peleHus 3ajad U3 APYrHX ydeOHbIX
OPEAMETOB U PEANBHON >KM3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M,
TaK U C pellieHUeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE YACNAETCS
(dbopMHUpPOBaHUIO YMEHHS BBIpaXaTh (POpPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3iIudHBIMU
BEJIMYMHAMHM, UCCIEI0BATh MOJIy4eHHbIe (YHKLIUU, CTPOUTH UX rpaduku. Martepuan
ATOM COJEPKATEIBHON JTMHUYU HALIEJICH HAa Pa3BUTUE YMEHUW U HaBBIKOB, MTO3BOJIFOIINX
BBIP@)KaTh 3aBUCHUMOCTH MEXIY BEJIMUYMHAMH B PA3IMYHON (opMe: aHATUTHUYECKOMH,
rpaduydeckoii u ciaoBecHOU. Ero n3ydyeHue cnocoOCTBYET pa3BUTHIO aJITOPUTMUUYECKOTO
MBILIUIEHUS, CHOCOOHOCTH K 0000IEHNIO U KOHKPETU3alliH, UCTI0Ib30BaHUIO aHAJIOTUH.

CopnepxarenbHass nuHUS «Hagama MaTemMaTM4ecKOro aHaiau3a» IO3BOJISIET
CYLIECTBEHHO paCIIUPUTh KPyI KaK MaTEMaTUYeCKUX, TaK W INPUKIAJAHBIX 3a1ad,
JOCTYMHBIX 00YyYaroIMMCsl, TaK KaK Y HUX HOSIBJIETCS BO3MOXHOCTh CTPOUTH I'pauKu
CJIOKHBIX (DYHKIIMH, ONPEeNATh NX HaUOOJIbIINE U HAUMEHBIIINE 3HAYE€HUS, BBIUHUCIIATh
wiomaau Guryp u o0beMsbl TeJl, HAXOJUTh CKOPOCTU M YCKOpPEHHUs IpolieccoB. JlaHHas
COZIepIKaTeIIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTHU IIOCTPOCHUSI MAaTEMaTUYECKUX
MOJECJIEM pealbHBIX CHUTyallUH, IIO3BOJAET HAXOAUTh HAWIYYIIEE PEIICHUE B
OPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3a/Jadax. 3HAaKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOI0 aHajlu3a CIOCOOCTBYET pPa3BUTUIO aOCTPAaKTHOrO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTeMaTUKUM B HAayKe, TEXHHUKE U MCKYCCTBE.
OOyuaromuecss y3HalOT O BBLAAIOIIUXCS pe3yibTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKa» BKJIIOYAET B ce0s
AJIEMEHTHI TEOPUHM MHOKECTB M MATEMATUYECKOU JIOTMKU. TE€OpPETUKO-MHOKECTBEHHBIE
IIPEACTABICHNs TNPOHM3BIBAIOT BECh KYypPC IIKOJIBHOM MAaTEMATHKH W IPEJIararoT
Haubosee yHMBEpPCAIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3fenbl MaTeMaTUKU U ee
IIPUJIOKEHHUH, OHH CBS3BIBAIOT Pa3HbIE MATEMATUYECKNAE JUCHUIUIMHBI U UX IPUIIOKECHUS
B €AMHOE 1enoe. BakHO JaTh BO3MOXKHOCTH OOy4aromIeMycsl OHUMAaTbh TEOPETUKO-
MHOXECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTEMaTHMKA W HMCIOJIb30BATh  €T0
JUISL BBIDAQXKEHUSI CBOMX MBICIEH. [[pyruM Ba)KHBIM IIPU3HAKOM MATEMAaTHUKHU KaK HAyKH
CIeayeT TPU3HATH CBOMCTBEHHYIO €W CTPOroCTh OOOCHOBAHMN M CJIEIOBAHHE
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OTIPEJICTICHHBIM TIPaBUJIaM TIOCTPOCHHSI JTOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMCHTAMH
MaTeMaTHYeCKON  JIOTMKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO  MBIIUICHHS
OoOy4JarommXcs, MO3BOJIIET UM CTPOUTh CBOUM PACCYKICHHUS HA OCHOBE JIOTHYCCKUX
npaBuI, GOPMUPYET HABBIKH KPUTHYECKOTO MBIILICHHS.

B yueOHOM Kypce «Anredpa u Hadajga MaTeMaTHISCKOTO aHaIn3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC IPU3BAHBI CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENCH peaJbHBIX CUTYAIlHHd, WCCIICTOBAHUS
TUX MOJENIed C TIOMOIIBIO ammapara aiareOpbl W MaTeMaTHYeCKOro aHajau3a,
MHTEPIIPETAIIMN TIOJYYCHHBIX pPE3yJabTaTOB. Takue 3amaHus BIUICTCHBI B KaXKIbIH U3
pa3zesoB TPOrpaMMbl, IIOCKOJIBKY BeCh MaTepuall y4eOHOro Kypca IIHPOKO
UCTIONIb3YeTCS  JUISl  PEIICHUS TPUKIATHBIX 3aaad. llpu pemeHur  peaabHBIX
NPAKTHYCCKUX 3a/7a9 00ydJaroIuecs: pa3BUBAIOT HAOIOMATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBATh MpodsieMy. JIeATeNbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPHUKJIAIHBIX 33J1ad OPTaHHM3yeTCs B IMPOIECCe M3YYCHHUS BCEX TEM Y4eOHOro Kypca
«Anrebdpa ¥ Hayajga MaTeMaTHYECKOTO aHAJTH3ay.

OO111ee YnciI0 YacoB, peKOMEHIOBAHHBIX JUJIS M3y4eHUs YI4eOHOTO Kypca «Anredpa
¥ Hayaja MaTeMaTHYECKOro aHaimu3a», — 272 4daca: B 10 kmacce — 136 gacos (4 ugaca
B Hegnento), B 11 kmacce — 136 yacoB (4 yaca B HEJICIIO).

Bo3morkHa KOppEeKTUPOBKA OOIIET0 YKciia YaCOB, PEKOMEHIOBAHHBIX JISl U3YYCHUS
y4eOHOT0 Kypca, C y4eTOM MHAMBUIYATLHOTO MMOX0/1a 00pa30BaTeIbHBIX OpraHU3aIlHii
K YIIIyOJI€HHOMY M3Y4Y€HHIO ajareOpbl W Hayajl MaTeMaTHYeCKOro aHajn3a, B paMKax
COOJIIOICHUS] TUTUEHUYECKUX HOPMATHUBOB K HEJIEJIbHOW 00pa30oBaTeIbHON HAarpy3Ke.

COJEPKXAHME OBYYEHUA
10 KIJACC

YucJia 1 BLIYUCTIEHUS

Panmonanpapie  umcia. OOBIKHOBEHHBICE M JACCATHYHBIC APOOH, IPOIEHTHI,
OceckoHeuHbIe nepuoandeckue Apoou. [Ipumenenne apodeii U MPOIEHTOB IS PEIICHHS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATbHOMN KU3HU.

JleicTBuTenbHple  4yncia.  PanWoHanbHble W MPpalMOHAJIbHBIE  YHCIA.
ApudmMeTndeckue oneparuu ¢ AeHCTBUTSIBHBIMU YUCIaMA. MoIyiIb IEHCTBUTEILHOTO
qucia B ero cBocTBa. [IpubimkeHHbIC BRIYMCICHUS, PABUIIA OKPYTIICHHS, TPUKUIKA
OLICHKA PE3YyJIbTAaTa BEIYUCICHHUM.

Crenenb ¢ 1enbIM IokasareneM. bunom Hprotona. Mcnosnp3oBanue moaxomsinen
dbopMbI  3amUCH  ACHCTBUTENBHBIX YHCENI JUIS PEIICHUS IPaKTHUYSCKUX  3a1ad
Y MPEICTABICHUS TAaHHBIX.

ApudmeTnyecknii KOpeHb HaTypalbHOW CTEIEHHU U €0 CBOMCTBA.

Crenenb ¢  panMOHAJIbHBIM  ITIOKa3aTe€JIEeM W €€  CBOWCTBA, CTENEHb
C JCUCTBUTEIILHBIM ITOKA3aTEIICM.
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Jlorapudwm yucna. Cpoiictsa orapugma. JlecaTuuHblie U HaTypajgbHbIE JOTapUPMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAHT€HC YUCIOBOI'O apTyMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxnecTBa U TOXIECTBEHHBIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YPAaBHEHUSI.
PaBHOCHUIIBHBIE  ypaBHEHHMS] MW YpaBHEHMsS-CIeACTBUSA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJBI PEIICHHS IENbIX U JAPOOHO-pAllMOHANIBHBIX YpPaBHCHUHN U
HEpPAaBEHCTB. MHOroOwieHbl OT OJHOW TepeMeHHOM. [leJleHne MHOroujeHa Ha
MHOTO4JIeH ¢ octaTkoM. Teopema be3dy. MHorouneHsl ¢ HeIbIMU KO3(PUIIMEHTAMH.
Teopema Buera.

[TpeobpazoBaHus YUCTOBBIX BEIpAXKEHUN, COIEPIKAIIIUX CTETICHU U KOPHHU.

UNppaunonanbsubie ypaBHeHUs. OCHOBHBIE METOJIbl PELICHUS HWPPALUOHAIBHBIX
YPaBHECHUM.

IToka3zatenbuble ypaBHeHHs. (OCHOBHBIE METOJbl PEIICHUS MMOKa3aTEIbHbBIX
YPaBHECHUM.

[IpeobpazoBanue BEIpXKEHUH, COJIEPIKAITUX JIOTAPUDMBI.

Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METOJIBI PEIICHUS JOTrapu(dMUIECKUX
YpaBHEHHUI.

OcHoBHBIE TpUrOHOMETpUYeckue Gpopmysbl. [IpeobpazoBaHe TPUTOHOMETPUYECKIX
BbIpa)KCHUH. PellleHne TpUroHOMETPUYECKUX YPaBHEHHU.

Pemenune cucrem MUHENHBIX ypaBHEHHI. MaTpuiia CUCTEMbI JIMHEWHBIX YPABHEHUM.
Onpenenutens MaTpULIbl 2X2, €r0 FT€OMETPUUYECKHI CMBICI U CBOMCTBA, BEIYMCICHUE €TO
3HAYEHUS], IPUMEHEHUE ONPENECIUTENS ISl PELICHHS] CUCTEMbI JIMHEHHBIX YPaBHEHUU.
Pemenne mnpukiamHeIXx 3agady ¢ [OMOIIBIO CHUCTEMBI JIMHEWHBIX YpAaBHEHHM.
HccnenoBanne mocTpo€HHON MOJIENIH C TIOMOIIBIO MATPUILL U OTIPEICITUTEIICH.

[TocTpoeHne wmareMaTUYEeCKUX MOJEIEH PEAIbHOM CHTyallUd C T[OMOIIBIO
YpaBHEHU W HEpaBeHCTB. lIpuMeHeHHWe ypaBHEHHWM W HEPABEHCTB K PELICHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3a7a4 U3 pa3InyHbIX 00JIacTell HAYKU U PEaIbHOM KU3HMU.

DOyHkuuu U rpapuxkn

OyHkius, crnocoObl  3amanus GyHKknuu. B3aumHO o00paTHbIE  (YHKIIHH.
Kommnozummst pyukmmii. ['paduk pyHkuu. DneMeHTapHbie Tpeodpa3oBanus rpaduKoB
byHKITUH.

OO6mactp ompeneneHUs W MHOXKECTBO 3HadyeHWd ¢GyHkuud. Hymm dyskmmm.
[IpoMexxyTkn 3HAKOMOCTOSHCTBA. YeTHble W HeudeTHhle ¢yHKIuu. [lepuomgmdeckue
dynkiuu. [IpomMexxyTku MOHOTOHHOCTH (QyHKIMHA. MaKCUMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHblee 3Ha4eHUS (DYHKIIUU HA IPOMEKYTKE.

JluneliHasi, KBaapaTuyHas ¢ JAPOOHO-IMHEHHAs (PYyHKIUH. ODJIEMEHTApHOE
HCCIIEIOBAHUE U MIOCTPOEHUE UX TPaUKOB.
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CreneHHas (yHKIMS C HaTypaJbHbIM M LEJbIM MoOKa3zaTeneM. Ee cBoiicTBa
u rpaduk. CpoiicTBa M rpaduk KOpHsS N-0il cTeneHW Kak (yHKUMUU OOpaTHOM CTENEHU
C HaTypaJIbHBbIM [TOKA3aTEJIEM.

[lokazarenbHass u Jorapudmuueckas (QYHKIMM, HX CBOHCTBA M TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMM 715 pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKpy*’HOCTb, ONPEAELICHUE TPUTOHOMETPUUECKUX ()YHKIIMIM
YHCIIOBOI'O apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[locnenoBaTenbHOCTH,  CIMOCOOBI  3ajJaHusl  MOcCJenoBaTeNbHOCTEH. Meroa
MAaTE€MAaTUYECKON WHIYKIMH. MOHOTOHHBIE M OTpPaHUYEHHBIE ITOCIIEN0BATEIBHOCTH.
HcTopurs BO3SHUKHOBEHHS MAaTEMAaTHYECKOT0 aHaJIh3a Kak aHain3a 0ECKOHEYHO MaJlbIX.

Apudmernyeckas M TeOMETpUYecKas Mporpeccuu. beckoHeyHo yObIBaromias
reoMmerpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHENMHBIM M JKCIOHEHIMANbHBIM pocT. Hucio e. dopmyrna CIOXKHBIX
IpOLEHTOB. VMCronb30BaHUE MPOTPECCUU JJISI PELICHUS PEANIbHBIX 3a]ay MPUKIIAIHOIO
XapakTepa.

HenpepoiBubie GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBoiicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa WHTEpBalIOB IS
pemieHusi HepaBeHCTB. [IpuMeHeHuEe CBOMCTB HENPEPHIBHBIX (PYHKIUN IS pelieHus
3a/1au.

[lepBass u BTOpasi mpou3BoAHbIe (QyHKIUU. OmpeaesneHne, TeOMETPUUECKUN U
(bU3UYECKU CMBICI MPOM3BOHON. Y paBHEHHE KacaTebHOHN K rpaduKy (QyHKIIHH.

[IpousBonHbIe 31eMeHTapHBIX (GyHKIUN. [Ipon3BomHAsS CyMMBI, NPOW3BEACHUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHo:kecTBA U JIOTHKA
MHoOXx€ecTBO, onepalud HaJ MHOXXECTBAMHM U UX cBoicTBa. [luarpammel Dilepa—
Benna. [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amIapara sl ONMCAaHUS PEeabHbIX
MIPOLIECCOB U SIBJIICHUI, MPU PELICHUH 3a7a4 U3 IPYTUX y4eOHbIX IPEAMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucja 1 BbIYHCIEHUS
Harypanbensbie u nensie yncia. [I[pumeHeHrne mpru3HaKkoB AEIMMOCTH LEIbIX YUCEII,
HanOonbIHil oomui neautens (manee — HOJl) n HanMmensbIee obiee KpaTHoe (Hanee —
HOK), octatkoB 1o Mmojyito, anroputMa EBkiaua ay1s perenust 3a1a4 B 1eJIbIX Yhcliax.
KommnekcHbie yncna. AnreOpanyeckas U TpUroHoMeTpudeckas GOpMbl 3aluCH
KOMIUJIEKCHOTO 4HCJa. ApuUPMETHYECKHE OIeparud ¢ KOMIUICKCHBIMH YHCIIAMH.
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N300paxenne KOMIUIEKCHBIX YMCENl Ha KOOpAMHATHOM miockoctu. @opmyna Myaspa.
Kopnu Nn-oii cTenenn U3 KOMIUIEKCHOTO 4YKcia. [[puMeHeHne KOMIJIEKCHBIX YHMCEN I
petieHns GU3NUEeCKUX U TEOMETPUUECKHUX 3a]1ay.

YpaBHeHUs 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPAaBHEHHI M HEPABEHCTB. PaBHOCWIIbBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCUIIBHBIC HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. Perienre TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OcHOBHBIE METOIbI PEIICHUS MTOKA3aTENbHbIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBl pEIICHHUS CHUCTEM W COBOKYNHOCTEH palMOHAJBHBIX,
UppalMOHAIBHBIX, OKA3aTEIBHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMMU.

IIpyuMmeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PELICHHI0 MaTeMaTU4ECKHX
3a/lady U 3a7a4 U3 PA3NTMUHBIX 00JacTel HAyKW M PeaibHOM >KWU3HH, WHTEpIpeTanus
IIOJIyYE€HHBIX PE3YIbTATOB.

DYyHKIUH U rPpauKu

I'padux komno3unuu pyskumii. 'eomeTpruyeckue o0Opas3sl ypaBHEHU U HEPABEHCTB
Ha KOOPJIAUHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U rpauKu.

['padprueckre MeToAbl pellieHrus YpaBHEHUN U HEpaBEHCTB. [ paduyeckue MeTo bl
pelIeHus 3a7ay ¢ apameTpaMu.

Ucnonb3oBanue rpadukoB  (PYHKIUN 17 HUCCIEJOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TMPHU PEIICHWU 3a]ad M3 JPYruX Y4eOHBIX
MPEIMETOB U PEAIbHOU JKU3HMU.

Havana maTeMaTH4ecKOro aHaJINu3a

[IpumeHeHne TPOM3BOJHONM K HCCIECNOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH
U 9KCTpeMyMbl. HaxoxaeHne HanOoINbIIero 1 HaMMEHBIIEro 3HAYCHUN HENpephIBHON
(GyHKIIMU Ha OTpE3KeE.

[IprMeHenne npoU3BOIHON ISl HAX0KAEHUS HAWITYUYILIEro PEIICHUS B IPUKJIIAIHBIX
3aavyax, JUisl ONpeieTICHUs] CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOro (hOpMYIIOi UITH
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOHCTBO  TiepBOOOpa3HbIX. llepBooOpasHbIe
aneMeHTapHbIX pyHkuii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpuueckuil CMBICI HWHTETpasia. BpIUMCIEHHE OINPENeIeHHOTO
uHTerpana no gopmyne Herotona—Jleitoauma.

[Ipumenenne wHTErpanga AJIS HAXOXKICHUS TUIONIAICH TIOCKUX (UTYpP U 00BEMOB
r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemienuit  nuddepeHIHaNIbHBIX  yYpaBHeHUH. MaremaTuyeckoe
MOJIETUPOBAHUE PEANbHBIX MPOLECCOB € MOMOIIBIO AU DEepeHIINaANTbHBIX YPaBHEHUI.

18



OdenepanpHas padbouas nporpamma | Matemaruka. 10-11 xmaccel (yriyOjaeHHBIH YpOBEHb)

NPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kiacce oOy4daromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAENIbHBIM TeMaM (esiepaibHOM padoueil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hayajla MaTEMATUYECKOTO aHAJIN3A»:

Yuc/ia ¥ BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: pAUUOHAIBHOE YHCIO, OeCKOHEeYHas
nepuoauyeckas ApoOb, MPOLIEHTHI, UPPALUOHAIBHOE YUCIIO, MHOKECTBA pallHOHATbHBIX
U JEUCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOTO YHUCIIA;

NPUMEHATH JpOoOU W MPOLEHTHI JJIs PEIICHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IUnyHbIX
OTpaciiedl 3HAHUU U pealbHOU KU3HH;

OPUMEHATh NPUOJUKEHHBIE BBIYUCIICHUS, TpaBUiia OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUN;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTETIEHB C IIEJIBIM MOKA3aTEeJIEeM, UCIIOIb30BaTh
HOJIXOJISAITYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS TPAKTUUECKUX 3a]1a4
Y TIPEJICTABJICHUS TaHHBIX;

CBOOOJHO OMNEpPUPOBATH TOHATHEM: apUPMETHUYECKUN KOPEeHb HaTypaJbHON
CTEIICHU;

CBOOOJTHO OMEPUPOBATH IMOHSATHEM: CTENEHb C PAIMOHAIBHBIM I[OKa3aTelieM;

CBOOOHO ONEPUPOBATH MOHATHAMU: JIOTAPU(PM YUCIIA, IECATUIHBIC U HATypaIbHbIE
JorapupMsl;

CBOOOZHO ONEPUPOBATh TMOHATUSMU: CHUHYC, KOCHUHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEpUPOBATh TMOHATHUAMU: APKCUHYC, APKKOCMHYC M apKTaHICHC YHCIJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHATUSMU: TOXKICCTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3IMIHBIE METO bl PEIICHHS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUW, IPUMEHITh METOJI UHTEPBAJIOB JJIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH TMOHATUSMU: MHOTOYIEH OT OJHOW TEePEMEHHOM,
MHOTOWICH C IeNbIMU KOd(DPUIMEeHTaMH, KOPHH MHOTOYIICHA, MPUMEHATH JIeJICHUE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera miia pemenus
3a/1ad4;

CBOOOJHO OMEPHPOBATH MOHATHUSMU: CHUCTEMa JMHEHHBIX ypaBHEHWIA, MaTpHIIa,
ONPEJICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenutenss 2 X 2 s BBIYUCICHHUS €ro 3HAYCHUS, MPUMEHATH OIPEACIUTEIN
JUISL PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJCIMPOBATH PEAIbHBIE CUTYaIUU
C TMOMOIIBIKD CHCTEMBI JMHEMHBIX YPAaBHEHUMW, HCCIEAOBATh MOCTPOCHHBIE MOJEIH C
MMOMOIIBIO MAaTPULL U ONPEAEIUTENICH, UHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHIMU ISl IpeoOpa30BaHUS BEIPAXKECHMUIA;
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BBINIOJIHATD MPEOOpPa30BaHUSI YHUCIOBBIX BBIPAXKEHUM, COAEPXKAIIUX CTEHEHU C
paLMOHAJIILHBIM [1I0Ka3aTesIeM;

HCIIOJIb30BaTh CBOMCTBAa JIOrapu(MOB Uisi MpeoOpa3oBaHMs JIOTapU(PMHUUECKUX
BBIPAYKECHUI;

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  UpPpPALMOHAIbHBIE,  MOKa3aTeJIbHbIE
U JorapuMUUEecKue ypaBHEHHUS, HAXOJUTh UX PEIICHHS C MOMOILIbIO PaBHOCUIBHBIX
[IEpEX0J0B UJIA OCYLIECTBIIA IPOBEPKY KOPHEN;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHe (OpPMyJbl i TpeoOdpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJIHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSTh
HeoOXoauMble (POPMYIIBI JIJIi pPEUIEHUS. OCHOBHBIX THIIOB TPUTOHOMETPHUUECKHUX
YPaBHEHUN;

MOJIETUPOBATh PealIbHbIe CUTYyalluu Ha sI3bIKE ajareOphl, COCTABISATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHMIO 3aJaud, HUCCICAOBATh IIOCTPOEHHBIE MOJIEIIHU
C MCIIOJIb30BAHMEM allllapara anareopsl.

DOYyHKIUH U TPaPUKHU:

CBOOO/IHO OIEpPUPOBATh TOHATUSAMHU: (DYHKIHSA, CIMOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (QYHKIHMH, KOMIO3UIUS (PYHKIMM, rpaduk (YyHKUIUHU, BBITOIHSITH
aJIeMEeHTapHbIe Mpeodpa3oBaHus rpad@uKoB GyHKIINN;

CBOOOJHO OMEPUPOBATH MOHATHAMU: 00JIACTh ONPENIEICHU U MHOKECTBO 3HAYCHHI
byHKIMU, HYTU QYHKIHH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO  OMEpUpOBaTh TMOHSATUSMU: UYETHBIE W  HEYeTHble  (PYyHKIHH,
nepuoguveckue (QyHKUUU, MTPOMEKYTKH MOHOTOHHOCTH (YHKIHUHA, MAKCUMYMBI U
MUHUMYMBI ~ (YHKIIMH, HauOOJblllee W HAUMEHbIIee 3HAa4YeHHUE (PYHKIUU Ha
IPOMEKYTKE;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpPaTbHBIM U IEJIBIM
nokasareyieM, rpaguk CTENeHHOW (YHKIMHU C HATYypajdbHBIM U IIENIBIM IOKa3aTeseM,
rpaduK KOpHS N-OH CTENMEeHM Kak (PYyHKIMH OOpaTHOW CTENEHHW C HaTypaJbHBIM
noKa3zaTesieM;

OTNIEepUPOBATh MOHITUIMHU: JIMHEWHAsA, KBaApaTU4Has U APOOHO-MHEHHAs yHKINY,
BBINOJIHSTH 3JIEMEHTAPHOE HCCIIEI0OBaHUE U MMOCTPOCHUE UX IPapUKOB;

CBOOOJIHO OMEpUpPOBaTh MOHATHAMM: TIOKa3aTeldbHAas M JIOrapupmuuecKas
(byHKIMH, UX CBOMCTBA U rpadMKH, UCTIOIB30BaTh UX TpadUKH Tl PEIICHHS YPaBHCHUI;

CBOOOJTHO ~ OMEpUPOBATH  MOHATHSAMU:  TPUTOHOMETPUYECKas  OKPY>KHOCTb,
OTpe/ieNICHNE TPUTOHOMETPUUECKUX (PYHKIIHI YHCIOBOTO ApryMEHTA;

UCIIONIb30BaTh rpaduku GYHKIUN IS MCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PElIeHUH 337a4 U3 APYTruX y4eOHBIX MPEIMETOB U pealbHOM >KU3HH, BBIpaXKaTh
(dopmynamMu 3aBUCUMOCTH MEXKy BEIMYNHAMU;

HayvaJyia MaTeMaTH4eCKOI0 aHAJIN3A:
CBOOOJIHO OMNEPHUPOBATH MOHATUSAMU: apudMeTHUYeCKass U TeoMEeTpUUecKas
nporpeccusi, OECKOHEYHO yObIBalIlasi TIeoOMETpUYecKas MNporpeccus, JHUHEUHBII
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Y 3KCHOHEHLHMANBHBIA pOCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

MCIOJIB30BaTh IPOTPECCHUHM JJIs pELIEHUS peabHbIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOO/IHO OINEpPUPOBATh NMOHATHUAMHU: IOCIIEI0BATEIBHOCTh, CIIOCOOBI 3aJaHHUs

MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apOKJEHHSI MATEMAaTUYECKOr0 aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJlbIX;

CBOOOJIHO OIEpPUPOBATH MOHATHSAMHU: HENPEPbIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMOTOTHI rpaduka (G yHKUNM;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JJI pelIeHus 3a/ay;

CBOOOJIHO OMepUpOBaTh MOHATUSAMH: MEpPBasi U BTOpas MPOU3BOJIHbIE (DYHKIUH,
KacarejabHas K rpa@uky QyHKIUU;

BBIUUCISATH MPOU3BOAHBIE CYMMBI, TIPOU3BEACHHS, YACTHOIO U KOMIIO3HUIIMM JIBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUN 1 (PU3MUECKHUI CMBICT MTPOU3BOIHOM IS pELICHUS
3ajad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpallu HaJl MHOKECTBAMU;

VCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar sl ONMHCAaHUS PEaIbHBIX
IIPOIIECCOB U SIBJICHUH, IPH PEIISHUHU 3a7a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATHAMU: OIpeJeiIeHue, TeopemMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J0Ka3aTeIhCTBO, PaBHOCUJIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K konity oOyuenust B 11 kiaacce o0yJaromuiics MOJIYIUT CIICTYIOIIHE MTPEIMETHBIC
Pe3yAbTaTHI IO OTJAEIBLHBIM TeMaM ¢esiepanbHON pabodeii mporpaMMbl y4eOHOTO Kypca
«Anrebpa u Hayaia MaTeMaTUICCKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJHO OMEPHPOBATH MOHATUSMHU: HATYPaTbHOE M II€JI0€ YHUCIIO0, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YHCEN, UCIOJIB30BaTh IPU3HAKU JETUMOCTH Lebix yucen, HO/J
1 HOK HatypasibHBIX Yucen ISl pelieHus 3a/1ad, IPUMEHTh alropuT™M EBKIINA;

CBOOOTHO OTIEPUPOBATH MOHATUEM OCTATKA MO0 MOYJIIO, 3aITUCHIBATh HATypaTbHBIC
YHUCJla B Pa3JMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEpUPOBATH TMOHATHUSMH: KOMIIEKCHOE YHCIO ¥ MHOXKECTBO
KOMIUIEKCHBIX ~YHCEeJ, TMpPEACTaBIsATh KOMIUIEKCHBIE 4YHCla B ajareOpanyeckoit
U TPUTOHOMETPUYECKON (hopMe, BBIONHITH apu(PMETHUECKHE OImepanud ¢ HUMUA U
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHHSI M1 HEPABEHCTBA:

CBOOOJHO  ONEpHUPOBaTh  TMOHATHSIMH:  HUpPpaAlMOHAIbHBIC, IOKA3aTeIbHbIC
1 Jiorapu(MUYECKHE HEPABEHCTBA, HAXOAUTh UX PEIICHMS C ITOMOIIBIO PAaBHOCHUIbHBIX
MIEPEXO07I0B;
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OCYLIECTBIISITh OTOOP KOpPHEH MpH PEIIeHHH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJTHO OTIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HEeoOXonuMble (QOpMYNbl Il PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSMU: CHUCTEMA U COBOKYIMHOCTb YpaBHEHHUH U
HEPABEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOAUTH PEUICHUS
CUCTEMBl M COBOKYIHOCTEH pALMOHAIBHBIX, HPPAUMOHAIBHBIX, ITOKA3aTEIbHBIX WU
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemath panudoHalbHbIe, HppaIlMOHANIbHbIE, TOKa3aTelbHble, Jorapu@mMuiecKkue
Y TPUTOHOMETPHUUYECKUE YPAaBHEHNUS U HEPABEHCTBA, COAEPKAILNE MOYJIN U TAPAMETPHI;

OPUMEHSTH TpadUuecKre METObI JIJIsl PELIeHUs] YPaBHEHU U HEPABEHCTB, a TAKXKe
3a/1a4 C IapaMeTpaMu;

MOJIETUPOBATh PealIbHbIE CUTyalluu Ha SI3bIKE ajareOphl, COCTABISATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIE0BATh NOCTPOCHHbIE
MOJIENTM C UCIOJIb30BAHMEM armapaTta anreOpbl, WHTEPIPETUPOBATH MOJYUCHHBIN
pe3yJIbTar.

DOYyHKIUH U TPaPUKHU:

CTpouTh TrpadUKH KOMIIO3UIMH (DYHKIMHA C TOMOIIBI0  DIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIUH JIBYX (DYHKIIMH;

CTPOUTHh T'€OMETpUUYECKHE O00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH: I'paUKH TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATh PYHKIMHU AJI1 MOJEIUPOBAHUS U UCCIIEI0BAHUS pPEaIbHBIX IPOIIECCOB.

Hauyana MaTeMaTHYeCKOr0 aHAJIN3A:

UCTIOJIh30BaTh MPOU3BOJIHYIO JUISI WCCIIEOBaHUs (YHKIIMM Ha MOHOTOHHOCTH U
IKCTPEMYMBI;

HaXOJIWUTh HAWOOJbIIEe W HAUMEHbBIEE 3HAYCHUS (YHKIUH HEMPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh  NPOW3BOJHYIO  JUIS  HAXOXKACHHWS  HAWIYYIIETO  PEIICHHS
B NPUKJIAIHBIX, B TOM YHUCJE COIUATHHO-)KOHOMUYECKUX, 3a/1auax, JJIs OMpECICHHS
CKOPOCTH M YCKOpPEHHUS MpoIiecca, 3aaHHoro GopMyIIoi min rpagukom;

CBOOOJHO OMEPHPOBATH MOHATHSAMHU: MEPBOOOpa3Has, OMpPENEICHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKITUH M BEIYUCIIATh HHTETPa 1Mo hopmyiie
Herorona—JleiOonumna;

HAXOJUTh TUIOMIA/IH TFIOCKUX PUTYP U 00BEMBI TEI C TOMOIIBI0 HHTETPAIA;

UMETh TPEACTABICHHE O MaTeMaTHYEeCKOM MOJCIMPOBAHUHM Ha MPHUMEPE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemarh TpUKIAAHBIC 3a7a4d, B TOM YHCJIE COIHAIBbHO-3KOHOMHYECKOTO
1 (PU3UYECKOT0 XapaKTepa, CpeCTBAMUA MaTEMaTHYECKOTO aHaIN3a.
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10 KJIACC

Ha3zBanue
paznena (TeMbl)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI IEATEIIHHOCTH
oOydJaronuxcs

MHOKeCTBO
JIEHCTBUTENBHBIX YHCEIL.
MHOro4JieHHI.
ParmonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucreMbl IMHEHHBIX
YpaBHEHUM

24

MHOXecTBO, ornepanuu

HaJl MHO)KECTBAMH M X CBOMCTBA.
Juarpammel Diinepa — BeHHa.
[IpuMeHeHue TeOpEeTHKO-
MHOECTBEHHOTO armaparta

JJIs1 peIlieHus 3aay.

Panmonanpabie unciia. OOBIKHOBEHHBIC
U JIECATUYHBIE APOOH, TIPOIICHTHI,
OCCKOHEUYHBIE TIEPUOIUUECKHUE IPOOH.
[Ipumenenue npobeit 1 MPOIEHTOB

JUISL pELLICHUS IPUKIaHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UppalioHAIbHBIE
guciaa. ApupMeTHIecKre onepauu

C ICUCTBUTEIbHBIMU YHCIIAMHU.
Moayib 1€HCTBUTEIILHOTO YUCTIA U €T0
cBoiicTBa. [IpubnmxeHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUSI,
MPUKHUIKA U OIIEHKa pe3yJibTaTa
BBIYMCIICHUM.

Hcnonb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar

JUJIs1 OTMCAHMS XO/1a PEIICHUS
MaTeMaTHYECKUX 3a/1a4, a TAKXKe
peabHBIX MPOLECCOB U SIBJIECHUM.
OnepupoBaTh MOHATHIMU:
paloHaIbHOE YUCI0, OECKOHEYHAs
nepuoaudeckas 1po0b, IPOIEHTHI;
UPPALMOHAIIBHOE U JEHCTBUTEIBHOE
YHCJIO; MOJIYJIb IEHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH MOHITHUS
IIPYA IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeIbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI [T PELICHUS
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpacJiel 3HAHUM U PEATTbHOM KU3HH.
Hcnonp3oBaTh TpUOIMKEHHBIC
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHHI.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-PAlIMOHATIBHBIX YPABHEHUM
Y HEPaBEHCTB. MHOIOWIEHBI OT OJHOU
IIEpEMEHHOU. [/[esleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOrousneHsl ¢ UeJbIMU
koadpunuenramu. Teopema Buera.
Peurenne cucrteM TMHEWHBIX
ypaBHEHUH. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYEHHUs; IPUMEHECHHUE ONPEAECIUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Perienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEHHBIX
YpaBHEHHM

[IpuMeHATH pa3IUUHbIE METOABI
pelieHus palluoOHAIbHBIX U IPOOHO-
pallMOHAIBHBIX YPABHEHHMI; a TAKXKE
METOJI HHTEPBAJIOB JIJIsSl PEIIEHUS
HEPABEHCTB.

OnepupoBaTh MOHATHUSIMUA MHOTOWICH
OT OJIHOM MIEPEMEHHOM, €ro KOPHU;
MPUMEHSTH JI€JICHUE MHOTOYJIEHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera s pemenus
3a7a4.

OnepupoBaTh NOHSATUSIMHU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPHULIA,
ONpPEACITUTETb MATPUIIBI.
HMcnonn30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCICHUS
€ro 3Ha4YCHUs, MPUMEHSITh
OTPEACITUTENH ISl PELICHUSI CUCTEMBI
JIMHEVHBIX YPaBHECHUM.
MoaenupoBath peajabHbIC CUTyallu
C IOMOIIBIO CUCTEMBI JIMHECHMHBIX
YPaBHEHUU, UCCIEN0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECIIUTENEH,
WHTEPIPETUPOBATH NOJTYYECHHBIN
pe3ysbTar
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OyHKIMHU U rpad UK.
CrenenHas QyHKIUSA
C LIEJIBIM TI0Ka3aTeseM

12

OyHKIIKA, CTIOCOObI 3aaHus (QYHKIIUH.
B3aumno oOpaTHbIe HYyHKIIHH.
Komnozunus ¢pyuxuuit. ['padux
byHKIMU. DIeMeHTapHbIC
npeoOpazoBaHus rpaQUKOB PyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKkH 3HAKOIIOCTOSIHCTRA.
YeTHbIC M HEUYCTHBIC (DYHKITHH.
[Tepuoguyeckue GyHKIINUM.
[TpomexyTKru MOHOTOHHOCTH
dbyHkimu. MakcuMyMbl 1 MUHUMYMBI
dbynknun. Hanbombiee u HauMeHbIIIee
3HaueHue (PYHKIMH HA IPOMEXKYTKE.
Jluneiinasi, KBaipaTuyHas ¥ IpOOHO-
JAuHeHas QyHKIUU. DJIeMeHTapHOoe
UCCJIeIOBaHKE U TTOCTPOCHHE IparKOB
ATUX (yHKIIHH.

Crenens ¢ 1eIbIM MTOKa3aTEIEM.
bunom Herorona.

CrenenHas (yHKIUS C HATypaTbHBIM
Y LIEJIBIM MOoKa3aTeneM. Ee cBorcTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bl 3a1aHusl QYHKIUU; B3AUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKuuU, 00JaCTh
OTIpEIEICHHS] U MHOXKECTBO 3HAUYECHUN
byHKUMU, HYH QYHKIINH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEWHAS U CTeTIeHHAsT (DYHKIIUH.
BbInosiHATH 251€eMeHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKA3bIBATh YETHOCTD
WM HEYETHOCTh (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GbyHKIMN, MAKCUMYMbl 1 MUHUMYMBI
byHKIMH, HanOoJIbIIee U HAUMEHBIIIEE
3HaueHue (PYHKIIMU Ha IPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpaduuecku cBOMCTBA IMHEWHOMH,
KBaJ[paTUYHOU, TPOOHO-IMHEUHOU U
CTETICHHOU (DYHKITHIA.

BeipaxaTs popMyiaMu 3aBUCUIMOCTH
MEX/1y BETUIHMHAMU.

3HaTh OMpe/IeICHUE U CBOMCTBA
CTEIEHH C LIEJIbIM I10Ka3aTelIeM;
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTEITBHBIX YHCEIT JISI PEeIICHUS
MPAKTUYCCKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

Apudmerndyeckuii KOpeHb 15 ApudmeTnyeckuii KOpeHb @opMyIupOBaTh, 3aIIMCHIBATH
N-OM CTENEHHU. HaTypaJbHOU CTEIIEHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU popme
WppannoHnaibHble [IpeoGpa3zoBaHus YUCIOBBIX U UCTI0JIb30BaTh CBOMCTBA KOPHS
YPaBHCHHS BBIPKEHU M, COAEPKAITUX CTETICHH N-oif cTeneHu Jyist MpeoOpa3oBaHus
U KOPHHU. BBIPAYKCHU.
WppanunonansHbie ypaBHEHUS. HaxoauTs penienust uppainoHaIbHbIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHI C TIOMOIIIbIO
UPPALMOHAIBHBIX YPAaBHEHU. PaBHOCWIBHBIX IIEPEXOI0B WU
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUU OCYILIECTBIISIS IPOBEPKY KOPHE.
UPPAIMOHAIPHBIX YPaBHEHUM. CtpouTts rpaduk GyHKIIUH KOPHS
CaoiicTBa 1 rpaduk KopHs N-0if N-oii CTENEeHN KaK 00paTHOM
CTeNeHH KaK PyHKIUK 00paTHOM 11 (QYHKIIMH CTETIEHU C HATypaJIbHbIM
CTENIEHU C HATypaJbHbIM I10KA3aTEIEM II0Ka3aTeseM
[ToxazaTenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIBHBIM ®opMyIupOBaTh ONPEAEICHUE

IToka3aTenpHbIC ypaBHEHUS

II0KA3aTeJIEM U €€ CBOKCTBA.
[TokazarenbHas GyHKIINS, €€ CBOWCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUY U1 perieHus] ypaBHSHUI.
[TokazaTenbHble ypaBHEeHHsS. OCHOBHbBIE
METObI PEUICHUS MOKA3aTeIbHBIX
YpaBHEHUU

CTEIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

BemounHaTs npeobpazoBanus
YUCJIOBBIX BBIPAKEHUN, COAEPKALIUX
CTEIEHU C PAMOHAIBHBIM
MOKA3aTEeJIEM.

Hcnonbs3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTpOEHUs rpaduka
MOKAa3aTeNbHON (PYHKIIMHU U U3yUEHUs
€€ CBOWCTB.

HaxoauTe penienus moka3aTesbHbIX
YpPaBHEHHUI

Jlorapudgmuyeckas GyHKIHA.

Jlorapudm yucna. CroiicTsa

JlaBaTh onpenenenue orapupma

Jlorapudmudeckue norapudma. JlecITHIHbIE YHCIIa; ICCITHYHOTO U HATYPAITBHOTO
ypaBHCHHUS U HaTypaJbHBIC JJOTAPUPMBI. Jorapudma.
[IpeobpazoBaHue BEIpaXXEHUH, Hcrnons3oBaTh CBOMCTBA JTOTapr(hMOB
COJIEPIKaIINX JIOTapU(PMBI. JUTSL IpeoOpa3oOBaHus
Jlorapudmudeckas QyHKIINS, Jorapu(pMUYECKUX BhIPAKCHUN.
ee CBOICTBA U rpaduk. Ctpouts rpaduk Jorapu@mMuiecKoit
Hcnonb3oBanue rpaduka QyHKIUU byHKIMM Kak oOpaTHOU
JUTSL pelIeHUs] ypaBHEHUIA. K IMOKa3aTeJIbHOW U UCIOJIb30BATh
Jlorapudmudeckue ypaBHEHHUS. CBOMCTBA JorapupMudIecKoi GyHKIINH
OCHOBHBIE METOBI PEIICHHUS JUTSL peIlieHus 3a/1ay.
Jorapu(pMUYECKUX YpaBHEHUH. Haxoauts pemenus
PaBHOCHIIBHBIEC TIEPEXObI B PEIICHUH Jorapu(pMUYECKUX YpaBHEHUI
Jorapu(pMUYECKUX yPABHCHHM C TTOMOIIIBI0 PABHOCHIIBHBIX TIEPEXO/I0B
WM OCYIIIECTBIISAS MPOBEPKY KOPHEH
TpuronomeTpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHe | JlaBaTh ompeneneHus cunyca,

BBIPAYKCHUS U YPABHEHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

TpuronomeTprueckass OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHICJIOBOI0 apTyYMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCca 1
apKTaHTEHCA YnCIIa.
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OMpEENIEHNE TPUTOHOMETPUYECKUX
(yHKUMN YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BbIPAKEHHM.
Pemenue TpuroHoMeTpuyecKux
YPaBHEHHUM

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKUX BBIPAKEHUN.
[TpumeHsATH HOPMYIIBI TPUTOHOMETPUU
JUIS1 PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarenbHOCTH
U TIPOTPECCUU

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUsI TTOCJIE0BATEIBHOCTEN.
Mertoa MaTreMaTHYECKON HHITYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjaeaoBareibHOCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas 1 reoMeTpuuecKas
MPOTPECCUM.

beckoneuHo yonIBaromas
reoMeTpuuecKasi Iporpeccusi.
CymMa OeckoHeuHO yObIBaromen
F€OMETPUUECKON IPOTPECCUH.
JIMHENHBIN U SKCIIOHSHIINAJILHBIN
pocrt. Hucno e.

dopmyia CI0KHBIX TTPOIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUS] pealbHBIX 3a7a4
MIPUKJIAHOTO XapaKkTepa

OnepupoBaTh MOHATUIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TTOCJIEA0BATEIbHOCTEM;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonmyyats nipencTaBieHue

00 OCHOBHBIX HUJIESAX aHATH3a
OCCKOHEYHO MaJbIX.

JlaBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOIUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKOU TPOTPECCHUH.
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Hcnonp3oBaThk nmporpeccun

JUISL pELIEHUs 3a/1a4 PUKIIATHOTO
Xapaxkrep.

[TpumeHATh GOPMYIY CIOKHBIX
MIPOLICHTOB JIJIsl PELICHUS 33134
U3 peajbHOM NPAKTUKU

HenpepoiBHble pyHKIIHH.
[IpousBoaHas

20

HenpepriBable QyHKINN 1 UX
cBoiicTBa. Touka pa3psblBa.
AcuMITOTH rpaduKoB HYHKITHIA.
CaoiicTBa GyHKIIMN HETIPEPHIBHBIX
Ha OTpe3Ke. MeToa UHTepBaJIOB

JUIS peIlIeHUs] HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUIMIA U1l perieHns 3a1ay.
IlepBast u BTOpas NpOU3BOIHbIE
bynakauu. OnpeaeneHue,
TCOMETPUYCCKUN U PUBHUESCKUN CMBICIT
IIPOM3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K rpaduKy ¢ yHKINH.
ITpon3BOIHBIE 3JIEMEHTAPHBIX
dbynkuit. [IponsBoaHast CyMMBI,
IIPOU3BEACHMS, YACTHOTO

¥ KOMITO3UIIUU (QYHKIIUHA

OnepupoBaTh MOHATUAMHU: QYHKIIHS
HEeMpepbIBHAS HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIMU, aCUMIITOTA
rpaduka QyHKIUU.

[TprMeHsTH CBOKCTBA HEMPEPHIBHBIX
byHKUMN [T peleHus 3a1a4.
OnepupoBaTh NOHITUIMU: TIEPBAsI U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
r€OMETPUUYECKHUI CMBICIT ITPOU3BOTHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiATe Npou3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3y4aTh NpON3BOIHBIE FIIEMEHTAPHBIX
byHKIUH.

Hcnonb30BaTh reOMETPUUECKAN

1 (QU3UIECKUI CMBICI TPOU3BOTHON
JUTSL peLleHus 3a/1a4y
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[ToBTOpEHUE, 00001ICHHE,
CUCTEMaTHU3aUs 3HAHUU

OcHOBHbIE MTOHATHSI Kypca aireOpsl
1 HayaJI MaTeMaTHYEeCKOIro aHajIn3a
10 knacca, o6001IeHNE

U CUCTEMAaTHU3al1sl 3HaHUM

IIprMeHATH OCHOBHBIC ITOHATUSA Kypca
aJreOppl U Ha4aJ MaTeMaTH4eCKOro
aHanau3a Uil peleHus 3a1ad

Y3 pEaIbHOW KU3HU U JPYTUX
LIKOJIBHBIX IPEIMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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11 KJIACC
Ha3Banune Konnuectso OcHOBHOE coJiepKaHue pasaena OCHOBHBIE BUBI IEATENBHOCTH
paznena (TeMbl) 4acoB (Temnr) oOy4Jaronuxcs
HccnenoBanue QpyHKImit 22 [IprmeHeHune npou3BOAHON CtpouTth rpaduKk KOMIO3UIIH

C IIOMOILBIO [IPOU3BOTHOMN

K UCCIIEA0OBAHUIO (P YHKIIUN

Ha MOHOTOHHOCTbH U SKCTPEMYMBI.
Haxoxnenue HanbompIero

Y HAaUMEHBIIIETO 3HAYCHUS
HEeTMPEePBIBHON (YHKIIMH HAa OTPE3KE.
[TpumeneHue mpou3BOIHON

JUTSL HAXOKI€HUS HAWTYYIIIEeTO
pEIIeHHs B MPUKIIAIHBIX 3a7a4aX,
JUTSI OTIPECIICHUSI CKOPOCTH

U YCKOPEHHUsI TIpoliecca, 3aJJaHHOTO
dbopmysoit niau rpagukoM.
Komnosunius ¢pyHKIHiMA.
I'eomeTpudeckre oOpaspl ypaBHECHUH
Y HEPABEHCTB HAa KOOPJANHATHOU
MJIOCKOCTH

(GYHKIMI C TOMOIIIBIO AJIEMEHTAPHOTO
MCCIIEIOBAHUS U CBOMCTB KOMITO3UIINH.
Ctpouth reoMeTpruiecKue oopasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL icclieToBaHusl (QDyHKIUN

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIlIEEe M HAUMEHBIIIEE
3HaueHus1 (PYHKIMKU HETIPEPHIBHOM Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
Ha OCHOBAHUHU MPOBEJICHHOTO
UCCJIEI0BAHMS.

Hcnonb30BaTh MPOU3BOIHYIO

JUIS1 HAXOKJICHUS] HAWITYYIIEr O
peuieHus B IPUKIaAHbIX, B TOM YUCTIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHMUS MpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKoM.

[TonyuaTh npeacTaBicHNE
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O IPUMEHECHUHU POU3BOJIHOMN
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Has u UHTErpa 12 [TepBooOpa3zHasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U ONpeaeICHHBIHN
aneMeHTapHbIX QyHKkiui. [IpaBuna uHTerpai. Haxoauts mepBooOpa3Hbie
HaXO0KJICHUS TIEPBOOOPA3HBIX. DJIEMEHTAPHBIX (PYHKITUH U BBIYNCIIATH
HuTerpain. I'eomeTprudecKuii CMbICIT uHTerpai no Gopmyne HeroTona—
UMHTErpana. Beruucienue Jleti6HUIA.

OTIpEICTICHHOTO WHTETpalia HaxoauTh miomaay Iiockux Guryp
no popmyne Hetorona— JlelOuuna. 1 00BEMBI TeJl C TOMOIIBIO
[Tpumenenue unTErpaa OTIpEICIICHHOT'0 UHTErpaa.

JUTSL HAXOKICHUSI TUTOIIa1e i 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (UTYP U 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUYECKUX TEN. mudepeHnaTbHbIX YpaBHEHHM.
[Ipumepsl pereHnit [Tony4aTh npeacTaBIeHUE O 3HAYEHUH
nuddepeHIanbHbIX YPaBHCHUH. BBEJICHUS TTOHSATHS MHTETpajia
Marematudeckoe MOJIETUPOBAHHE B Pa3BUTUU MaTEMaTHKU

pealIbHBIX MPOLECCOB C MOMOIIIBIO

muddepeHnnaIbHbIX ypaBHEHHM

['paduxu 14 Tpuronomerpudeckre QyHKIINHU, UX Hcnonb3oBaTh U(pOBBIE peCYPCHI

TPUTOHOMETPUYECKHIX CBOICTBA U TpaUKH. JUTSl IOCTPOCHUS TpaduKOB

(b yHKITHA. OT60p KOPHEH TPUTOHOMETPUUCCKUX TPUTOHOMETPUUYECKUX (QYHKIIH

Tpuronomerpuueckue YPaBHEHHH C IIOMOLIBIO Y U3YYEHUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUIECKON OKPYKHOCTH. Pemate TpuronomeTpuuecKkue
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Pewenne TpuroHoMeTprYECKuX
HEPABEHCTB

YPaBHEHUS U OCYILECTBIIATH OTOOP
KOpPHEU C ITIOMOIIBIO
TPUTOHOMETPUYECKON

OKPY>KHOCTH.

[TpumeHATH POPMYITBI TPUTOHOMETPHUH
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HU(POBbIE peCYpChI
JUTSI IOCTPOCHUSI M UCCIICIOBAHUS
rpadukoB GpyHKIIUN

UppanmoHanbHele,
noKazaTeJIbHbIE U
JorapuMuiecKue
HEpaBeHCTBA

24

OCHOBHBIE METOIbI PEIICHUS
TIOKa3aTeNbHBIX U JTOTapU(PMHUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, ITOKA3aTeIbHBIX

U JIorapu(PMUIECKUX YpaBHEHUN

Y HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIbHON
U jorapuMudeckon yHKIUH

K PEIICHHIO MTOKA3aTeIbHbIX

U JJOrapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEXO/I0B.

Pemate uppanmoHaibHbIe

¥ KOMOMHUPOBAHHBIE

HEPaBEHCTBA,

C TIOMOIIBI0 PABHOCUITBHBIX
MEePEXO0B.

Hcnonp3oBaTh rpaguaecKue METOIbI
Y CBOMCTBA BXOJIAIIUX B YPAaBHEHHE
WJIH HEPABEHCTBO (DYHKIIHIA

JUTSL pETIeHUS 3a71a9n
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KomruiekcHble uyncna 10 Kommnekcusle uncna. Anredpanyeckas | OnepupoBaTh NOHATUSIMM:
U TPUTOHOMETpHUYECKask (OPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO K MHOXKECTBO
KOMIUIEKCHOTO YHUCIIA. KOMILIEKCHBIX YHCEIL.
Apudmernyeckue onepanuu [IpeacTaBiasaTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMHU YUCJIAMM. B ajreOpanveckoiu
N306parkeHrne KOMIUIEKCHBIX YUCEN U TPUTOHOMETPUYECKOH (popme.
Ha KOOPJAMHATHOM IJIOCKOCTH. Beimonuats apupmMernyeckue
®opmyna Myaspa. Kopuu n-oii Omepaluy C HUMH.
CTEIEHU U3 KOMILJIEKCHOT'O YUCJIa. N306paxkaTh KOMIUIEKCHBIC YHCIIA
[IpuMeHeHnE KOMIUIEKCHBIX YUCET Ha KOOPJAWHATHOM MJIOCKOCTH.
JUTsl petieHust GU3nIecKux [Tpumenste hopmyny Myaspa
Y TEOMETPUUYECKHX 3a1a4 Y T10JIy4aTh NPEACTABICHUE O KOPHAX
N-0M CTENIEHU U3 KOMIIJIEKCHOI'O YHCJIA.
3HaKOMUTECS C IPUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YUCE
JUISL PELLIEHHS] TEOMETPUYECKUX
1 HU3NYECKuX 3a71a9
HatypanpHble 1 1ieble yncia 10 HatypanbHble U Leable yucia. OnepupoBaTh NOHATUAMU:

[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yucen, HOJIl u HOK, ocraTtkoB
110 MOAYJIIO, airopuTMa EBkinaa
JIJISL pEUICHMS 3a/1a4 B IIEJIbIX YMCIaX

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOECTBO HaTypaJIbHbBIX U IEJIBIX
YHUCeN.

Hcnonp30BaTh NpU3HAKY AETUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBxinna nns peueHus
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3aaay.

3anuceIBaTh HaTypaJIbHbIC YUCJIa

B PA3JIMYHBIX TIO3UIUOHHBIX CUCTCMAX
CUHCJICHUA

Cuctembl palioOHAIBHBIX, 12 Cucrtema 1 COBOKYITHOCTb YpPaBHEHUH. OnepupoBaTh MOHSITUSIMU: CUCTEMA
UPpAIMOHATEHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI - Y COBOKYITHOCTh YpaBHECHH I
MOKa3aTeJIbHBIX CJIEJICTBUS. Y HEPABEHCTB; PEIICHUE CUCTEMBI
U Jjorapu(MUUECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM WJIU COBOKYITHOCTH;, PABHOCHJIbHBIE
ypaBHEHUH Y COBOKYITHOCTEH palliOHAIbHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX HaxonuTs pemieHus cucteM
U JorapuMUYECKUX YpaBHEHUN. Y COBOKYITHOCTEH IENBIX
[IpumeneHnue ypaBHEHHM, cUCTEM paIMOHANIbHBIX, UPPAILIMOHATBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKAa3aTeNIbHBIX U JIOTapU(PMUIECKUX
MaTeMaTUYECKUX 3aJ1ay U 3a]1a4 ypaBHEHHUI 1 HEPABEHCTB.
U3 Pa3IUYHBIX 00J1acTei HayKu [TpuMeHsITh CUCTEMBI YpaBHEHHI
U peaNbHOM KU3HH, UHTEPIIPETAIUS K PEIICHUIO TeKCTOBBIX 3a]1a4
MOJIYYCHHBIX PE3yJIbTaTOB U3 pa3InYHBIX 00JIacTel 3HAHUHN
Y pEaJIbHOU JKU3HU;
MHTEPIPETUPOBATH MOJTYUCHHBIE
pELICHHUS.
Hcnonb3oBaTh udpoBbIe
pecypcsl
3amauu ¢ mapaMmeTpaMu 16 PanmonanbHbie, MppalmoHaIbHbIE, Brei6upats crioco6 pereHus

NoKa3aTelabHbIE, JJorapupMUIECKUe
Y TPUTOHOMETPUYECKUE YPABHEHHS,

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTEIbHBIX, JIOTapUPMHUUECKUX

35




denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

HEPABEHCTBA U CUCTEMBI

C IIapamMeTpaMH.

[TocTpoeHue u uccienoBaHue
MAaTEMaTHYECKUX MOJEIIEH peaIbHBIX
CUTYallUH C IOMOILBIO YPABHEHHU,
CHCTEM YpPABHEHU! U HEPABEHCTB

C IapaMeTpaMmu

Y TPUTOHOMETPUYECKNX YPAaBHEHUI
Y HEPABEHCTB, COJIEPKAILNX
MOJYJIY U NTapaMeTpBI.

[TpumensTh rpaduyeckue

Y QHAJIMTUYECKHE METOMBI IS
peuIeHUsl ypaBHEHUN U HEPABEHCTB
C mapaMeTpaMu, a TaKxKe
uccienoBanue GyHKIUNA METoAaMu
MaTeMaTH4YE€CKOTO aHAJIN3a.
CTpouTh U UCCIENOBATH
MaTeMaTH4YECKNE MOJIENINA PEATIBHBIX
CUTYalMd C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMmeTpaMHu

[ToBTOpEeHUe, 00001ICHME,
cUcTeMaTHh3alysa 3HaHUH

16

OCHOBHBIC TTOHATHS U METOBI Kypca,
0000111IeHNE U CUCTEMATH3AIIU 3HAHUI

MonenupoBarh peajabHbIe CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBIATh
BBIPA)KEHUS, YPaBHEHU S, HEPABEHCTBA
U UX CUCTEMBI IO YCIIOBHUIO 3a]1a4H,
UCCIIEJOBATh MTOCTPOCHHBIE MOJIENN

C UCIIOJIb30BaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3ynbTar.

[TpumeHsITh QyHKIUN

JUJIS1 MOJIETTUPOBAHUS U UCCIIEAOBAHUS
peaIbHBIX MPOLIECCOB.
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Pewrate npuknagseie 3a1auu,

B TOM YHCJIE COLIMAIBHO-
HKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeCTBaMu aiareopsl
Y MaTeMaTH4EeCKOTO aHAJIN3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust siBnsieTcsi OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, TaK KaK 00€CIeUYnBAET BO3MOXXHOCTh U3YUEHHUS NUCITUTLIIUH €CTECTBEHHO-
HAy4YHOM HaAMpaBICHHOCTH W TNPEAMETOB TyMaHUTapHOro Iukia. Jloruueckoe
MBIIUICHHE, (QopMHUpyeMOe MpH HU3YUYCHUH OOYYAONIUMHUCS TMOHSITHUHHBIX OCHOB
r€OMETPUM, MPU JOKA3aTEIbCTBE TEOPEM U TMOCTPOCHUM IIEMOYKH JIOTUYECKUX
YTBEPKACHUMN MPU PEIICHUU TEOMETPUUYECKHX 3a/1a4, YMEHUE BBIJIBUTATh U ONPOBEPraTh
TUTIOTE3bl HEMOCPEICTBEHHO UCTIONIB3YIOTCS MPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTHU (PU3HUECKHUX 3a]1au.

Ilens ocBoeHusi mporpamMMbl ydeOHOro Kypca «['eomeTpusi» Ha yriyOoJIEHHOM
YpPOBHE — pa3BUTHE WHIWBHUIYAJbHBIX CIOCOOHOCTEH OOYYaroUIUXCs MPU H3YYCHUU
Tr€OMETPHH, KaK COCTaBJISIIONIEH TTpeMeTHON obactu «MaremaTiuka U HHPOpMaTHKA
gyepe3 oOecrieueHrne BO3MOXKHOCTHU MPUOOPETCHHSI W HCIIOJIB30BaHUs Oosiee TIIyOOKHX
rEOMETPUYECKUX 3HAHUN U JACUCTBUH, CHICIIU(DUYHBIX T€OMETPUH, U HEOOXOIMMBIX JIJIS
YCHEITHOTro MpodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C UCIIOJIh30BaHUEM
MaTeMaTHKH.

[IpuopuTeTHRIMU 3aayaMyd  Kypca Te€OMETpUU Ha YIIIYOJICHHOM YPOBHE,
PACHIUPSIOIMINMH U YCWIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIupeHne MpeJCTaBICHUS O TeOMETPUM KaK YacTH MHPOBOM KYJIbTYPHl H
dbopMupoBaHUE OCO3HAHHS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIUM MHUPOM;

dbopMupoBaHUE MPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHECHIIMX
MaTeMAaTHYECKUX MOJICINISIX, ITO3BOJIIONIMX OIKUCHIBATh W HW3y4daTh DPa3HbIC SIBIICHUS
OKPY’KalOUIEro MHUpA, 3HAHWE IMOHATHUIHOTO ammapara no pazuaeny «CTepeomMeTpus»
y4eOHOTr0 Kypca T€OMETPHH,

dbopMupoBaHUE YMEHHS BIAJCTh OCHOBHBIMH TMOHSTHUSMU O MPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBONCTBAMH, 3HaHHWE TeopeMm, (GOpPMyT U YMEHHUE HUX
MPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOIWUTh HECTAaHAAPTHBIE CIIOCOOBI
peluieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJICIISIX U B PEaTbHOM MHUPE
MHOTOTPAaHHUKH U Te€Ja BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;

dbopMupOoBaHWE TIOHMMAaHHWS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTU4YeCKUX Teopwil, (opMupoBaHHe TOHUMAHUS POJH AKCHOMATHUKH MPU
MPOBE/ICHUY PACCYKICHUM;

dbopMupoBaHue yMEHHsS BIAJETh METOJIaMH JOKAa3aTelIbcTB W aJrOPUTMOB
pelIeHus, YMEHUS UX MNPUMEHSATh, MPOBOJUTH JOKA3aTElIbHbIE PACCYXKIACHUS B XOJIE
pelieHrs CTEepEeOMETPUYECKUX 3ajlad W 3aJady C M[PAKTUYECKUM COJIepKAHUEM,
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dbopMupoBaHue MNPECTABICHUS O HEOOXOAUMOCTH JIOKA3aTEIbCTB MPU OOOCHOBAHUU
MaTeMaTU4YEeCKUX YTBEPXKICHUM U POJIM aKCUOMATUKW B TMPOBEIACHUU JETYKTHUBHBIX
pacCyKIEHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaromuxcs, TMO3HABATEIbHOW  aKTHUBHOCTH,  HCCIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIJICHUS, UHTEpECca K U3YYEHUIO T€OMETPUH;

dbopmupoBanue ¢ yHKIIMOHATILHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUHN: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS T€OMETPUUECKUX MOHSATHUH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HCHHBIX CHTYAIlUSAX W TPU U3YUYCHHH JAPYTUX YYCOHBIX MPEIMETOB,
MPOSIBJIICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, MOJICTTMPOBAHUS PEATbHBIX CHUTYAIlUH,
UCCJIJIOBAHUS MIOCTPOCHHBIX MOJIeNIel, MHTEPIIPETAIIMU MTOTYyUYSHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU  COJIEpKATEILHBIMU  JIMHUSIMU ~ yuyeOHOTO Kypca «l'‘eometpus»
B 10-11 «maccax sBistorcsa: «lIpsiMble W TIJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanaukn», «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

Chopmynupoannoe B DPI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHSATUSMMY, PEJICBAHTHBIX T'€OMETPHHU Ha YyriayOJieHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIEpKaTeIbHbIM JIMHUAM Y4eOHOro Kypca,
a hopMHpOBaHUE JTOTHYECKUX YMEHUHN paclpeessieTcsi He TOJIBKO M0 CoJiepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuyenus. CoxepxanHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yjibTaTaM  ocBoeHus  DexepanpHOl  pabouelt  MporpaMmel,
pacnpeleNieHHBIM 10 TofaM OOy4eHHs, CTPYKTYPHUPOBAaHO TakUM oOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, IIPHUHIMIIUAIBHBEIM BOMpOCaM OOydYaroniecs o0pallaiIuch
HEOJIHOKPATHO, YTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE T€OMETPHUUECKUMU MTOHSATUSIMU
M HaBbIKAMHU TIOCIIEOBATENIbHO W TIOCTYNATENbHO, C COOJIOJEHUEM MPHUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYI0O CHCTEMY T'€OMETPUYECKUX
IpeACTaBICHUN OOyYalolUXCs, paclmpsiss ©u yrayonss ee, oOpasys IpOYHBIC
MHOECTBEHHBIE CBSI3U.

[lepexoa kK U3y4YEHUIO TEOMETPUHN HA YTIIYOJICHHOM YPOBHE MTO3BOJISIET:

co3aaTh ycnoBus s quddepeHnuanu 00ydeHus, MOCTPOSHUS HHIUBHTYaTbHBIX
o0pa3oBaTeIbHBIX MPOTPAaMM, OOECIEYUTh YIUIYOJICHHOE H3yUYCeHHE TEeOMETPHH Kak
COCTaBJIsIOIIEeH yueOHOTO npeamera «MartemaTuka;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUI0 M3YYEHUS MaTeMaTHUKH C y4EeTOM
BbIOOpa Oyamymiedt mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXAY OOIIUM H
nmpodeccuoHaTbHBIM 00pa30BaHUEM.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsl y4eOHOro Kypca
«["eometpusi» Ha yriryoneHHoM ypoBHe, — 204 waca: B 10 xmacce — 102 vaca (3 uaca
B Hezeno), B 11 kimacce — 102 gaca (3 gaca B Henelno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCHMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUSA U3 HUX.

B3anMHOE pacmnonokeHue nOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIIHecs,
napajuieibHble M CKpeluBaroimuecs npsimbie. [Ipu3HaKu CKpPENIMBAIOMIMXCS MPSMBbIX.
[TapannenbHOCTh MNPAMBIX M IUJIOCKOCTEH B MPOCTPAHCTBE: MAapaICIbHBIE MPSIMbIC B
MPOCTPAHCTBE, MAPAIIETBHOCTh TPEX MPSAMBIX, MAPAIIIECTBHOCTh MPSIMON U IIOCKOCTH.
[lapannenbHoe M IEHTpaJbHOE MNPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOICTBa MNapaJyIeNIbHOTO MpoeKTUpoBaHusA. M3o0paxkenue Quryp B mnapauiebHON
OpPOEKIMU. YTJbl C COHAIPaBJICHHBIMU CTOPOHAMHU, Yrod MEXKAY MPSIMbIMU
B MpocTpaHcTBe. llapaiienbHOCTh TUIOCKOCTEN: MapajulesbHbIE IMJIOCKOCTH, CBOWCTBA
napajuieNIbHbIX TIIocKocTel. [IpocTteiiimme nmpocTpaHCTBEHHbIE (PUTYPHI HA TJIOCKOCTH:
TeTpa’aAp, Napajuleenunes], HOCTPOEHUE CEUCHHUIA.

[TeprieHAUKYJISIPHOCTh MPSIMONM W TIJIOCKOCTH: MEPNEHAUKYJISIPHBIE TPSMBIE B
IPOCTPAHCTBE, MPSIMBIE MapaJUIebHbIE U NEPHEHAUKYISPHBIE K IIOCKOCTH, IMPHU3HAK
NEPNEHIUKYISPHOCTU MPSMOA M TUIOCKOCTH, TEOpEMa O MNPSIMOMl MEPHEeHIUKYJIIPHOU
10cKOCTH. OpTOroHaJIbHOE MpOEKTHpoBaHUE. llepneHAuKynasip W HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCTb. [lepneH UKy pHOCTH IJIOCKOCTEM: MIpU3HAK
NEPHEHIUKYISPHOCTU JBYX IUIOCKOCTEN. Teopema o Tpex NepreHIuKyJsapax.

YTIiael B MPOCTPAHCTBE: YroJI MEXAY HPSIMOW U IUIOCKOCTBIO, JBYIPaHHBIA Yro,
JUHEWHBIA yroa JIBYrpaHHOTO yria. TpexrpaHHbli U1 MHOrorpaHHbie yribl. CBOICTBa
IUIOCKUX YIJI0B MHOTOTpaHHOro yrija. CBOMCTBa IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yIJia.

MHororpaHHUKH

Buapel MHOrorpaHHMKOB, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yrosipHas npusma,
mpsiMasis ¥ HAKJIOHHAs TpU3MbI, OOKOBas M TIOJHAs TOBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, npsAMOYTOJIBHBIN MapAJUISIIEIUIIE] ¥ €T0 cBoMcTBa. KpaTyalimue nmytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yronapHash mupamMuja, NPaBHIIbHAS M yCEYCHHAs MUPAMUJIbI.
CaoiicTBa pebep u OOKOBBIX TIpaHeld MpaBWIbHOW mnupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKHW: TIpaBUJIbHAs TMpuU3Ma W NpaBWiIbHAs NUpaMula, IpaBUIIbHAS
TpeyroJjibHas MUpaMUa U TPABWIBHBIN TeTpadap, kyo. [IpeacTaBnenne o mpaBMIIBHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABIP.

BoluncneHnue 31€MEHTOB MHOIOTPAHHHUKOB: pedpa, nuaroHaiu, yribl. Ilinomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IUIONIab OCHOBAaHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoil mpu3Msbl. [1nomans O0KOBOM MOBEPXHOCTU
Y IOBEPXHOCTH MPABUIBHOW NTUPAMUIBI, TEOPEMA O ITUIOMIAAA YCEYEHHOU ITUPAMUIBL.

CummMmeTpust B MNPOCTPAHCTBE.  DIEMEHThl  CHMMETPHUH MPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B  TPABUIBHOM  MHOTOTPAHHHUKE:  CHUMMETpUSA
MapaJuielienuIe1la, CHUMMETPUS TNPABWIBHBIX IPU3M, CUMMETPUS  IPABUWIBHON
UPaMHU/JIBL.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApHbIE, COHAIPAaBJICHHbIE M MPOTHUBOIOJIOXKHO HAMpPaBICHHbBIE
BEeKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBHS € BEKTOpaMu: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BekTopa Ha uucio. CBoiicTBa
cioxeHust BeKTopoB. CBOMCTBAa yMHOXKEHUS BEKTOpa Ha uncio. [loHaTre koMIiaHapHbie
BEeKTOphl. [Ipu3HaK KOMIUTAHAPHOCTH TpeX BeKTOpoB. I[IpaBuio mapamienenunesa.
Teopema 0 paznoxeHun BEKTOpa MO TPEM HEKOMIUTAaHAPHBIM BekTopam. [IpsamoyronsHas
cuctemMa KkoopauHAar B mpoctpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMHU BEKTOpa M KOOpJMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkaiaspHoe
IPOU3BEICHHE BEKTOPOB.

11 KJIACC

TeJia BpameHust

[ToHsTHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD, chepruyeckas
MOBEPXHOCTh, OOpa3ylollue TMoBepXHOcTeld. Tena BpamieHus: TWIMHAP, KOHYC,
yCEUEHHBbI KOHYC, cdepa, map. BsaummHoe pacmosnoxkeHue cdepbl U IIIOCKOCTH,
KacaTeJbHas IIIOCKOCTH K cepe. M3oOpaxkeHue Ten BpalleHus Ha IIIOCKOCTH. Pa3BepTka
IIMH]Ipa U KoHyca. CummeTpust cepsl U mmapa.

O6bem. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00beMe IPSIMOYTOJIBHOTO
napajuiesienurnena M cieactBus u3 Hee. OO0beM MpsAMONW W HAKIOHHOW TMPU3MBI,
MWINHAPA, TUPaMHUIbI U KoHyca. O0BeM I1apa 1 MapoBOTO CErMEHTA.

KoMOunHanuu Ten BpaiieHrus U MHOTOTpaHHUKOB. [Ipu3ma, BrivcaHHas B IWIIMH/ID,
onucaHHas oKoJo muinHapa. [lepecedenue cdepnl u mapa c miockocteto. Kacanue mapa
u cdepsl WIOoCKoCThI0. [loHSITHE MHOTOrpaHHMKA, ONMKUCAHHOTO OKOJIO cephl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIEHUS.

[Tnomaas moBepXHOCTH MUIMHAPA, KOHYCa, TuTomaas cepol u ee yacteit. [logodue
B npoctpaHcTBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYP.
[IpeoOpa3oBanne momoOusi, romoTeTus. PemeHue 3a7ady  Ha  TUIOCKOCTH C
MCITOJIb30BAaHUEM CTEPEOMETPUICCKUX METOIOB.

[TocTpoeHue cedeHHWii MHOTOTPAHHUKOB M TENl BPAIICHUS: CEUYCHUS IMUIMHIAPA
(mapayiieIbHO ¥ MEPIeHANKYIISIPHO OCH ), CEYeHUs KOHYyca (MapaJijieIbHOE OCHOBAHUIO U
MIPOXOJIAIIEE Yepe3 BEPIINHY), CEYCHHS Iapa, METOIbI IMMOCTPOCHUS CEUECHUN: METOJ]
CJIEIOB, METOJT BHYTPEHHETO NIPOSKTHPOBAHUS, METOJ TIEPEHOCA CEKYIIECH ITOCKOCTH.
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BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpancTBe. Omnepauuy Haj BEKTOpaMH. BekTOpHOE yMHOXKEHHE
BeKTOpoB. CBOWCTBAa BEKTOPHOro yMHOXeHUsA. [IpsMoyronbHas cuctemMa KOOpJIWHAT B
npoctpaHcTBe. Koopaunatel BekTopa. Pasnoxenue Bexkropa no 0asucy. KoopaunatHo-
BEKTOPHBIM METOJ MPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxenus. [[Buxxenus u paBeHcTBO Quryp. O6mue
CBOMCTBA JBW)KEHHMM. BHIbl JIBHKEHUW: TMapauIeIbHBI MEPEHOC, LEHTPAJIbHAS
CUMMETpPHS, 3€pKallbHasg CUMMETpPHs, MOBOPOT BOKpyr mnpsmoin. IIpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca oOyqaronuiicst HAQy4YnuTCS:

CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IMOHATHSIMH CTEPCOMETPUU TPU PEIICHUU
3aJ1a4y ¥ IPOBEJICHUN MAaTEMaTHYCCKUX PACCYKICHH;

NPUMCHITh aKCHOMBI CTEPEOMETPHHM W CJCJICTBUS W3 HUX IPH PEHICHUH
TCOMETPUYCCKHUX 3a/1a4;

KJIaCCU(PUIIMPOBATh  B3aUMHOE  PACIIOJIOKCHHE TMPSAMBIX B IIPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

CBOOO/IHO OIEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXKTY MPSMOU U MIIOCKOCTHIO;

CBOOOJIHO OTIEpUPOBATH IOHATHSMH, CBI3aHHBIMHA C MHOTOT DAaHHUKAMU;

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BUBI MHOTOI'PaHHUKOB (IIpH3Ma, MAPAMHUIA,
NPSIMOYTOJILHBIN Mapaiesienune, Kyo);

KJIaCCU(HUITUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS TSI KJacCU(PUKAIIIY;

CBOOOJIHO OTIEPUPOBATH TOHSATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB
TUTOCKOCTEIO;

BBITIOJTHATH TTApaJUIeIbHOE, IEHTPATLHOE H OPTOTOHATBHOE MMPOCKTHPOBAHHUE QUTYD
Ha TUIOCKOCTD, BBITIOJIHATH U300pakeHHs GUTYpP Ha TUIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB pPa3IWYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIC) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATH TIUIONIANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW3Ma, MUpamMuia),
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYTT;

CBOOOJHO OMEPHUPOBATH TOHATHSIMHU: CHUMMETPHUSI B TMPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IICHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIUHATAM
B IIPOCTPAHCTBE;

BEITIOJTHATH JICHCTBUS HAaJ BEKTOPaAMU;

pemiaTh 3a7a4M Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECCKUX  BEJIMYMH, NPHUMEHSS  HW3BECTHBIE METOABl TPH  PEIICHUH
MaTeMaTUYECKUX 3a71a4 MOBBIIIIECHHOTO W BBICOKOTO YPOBHSI CIIOXKHOCTH;
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NPUMEHATh  MPOCTEHIIME  MNpPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBbIBATh " WHTEPIIPETUPOBATH uH(pOpMaIHIO
O TMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, NPEACTAaBICHHYIO Ha 4YepTekax
U PUCYHKAX;

IIPUMEHSTh TOJIYYEHHBIE 3HAHUS Ha MPAKTHUKE: CPaBHUBATh M aHAJIU3UPOBATH
peanpHbIE CUTyalluM, IPUMEHATh M3yYCHHBIE NOHATUSA B MPOLECCE NMOUCKA PEIICHUS
MaTeMaTu4yecku chOpMyITUPOBAHHON MPOOIEMbI, MOJIETUPOBATH PEeaJIbHbIE CUTYaI[UU Ha
A3bIKE TEOMETPHM, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIM C  HUCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUNA U TEOPEM, anmnapara anreOphbl, peraTh NPakTUYECKUe 3a/1auu,
CBA3aHHBIE C HAXOKJICHNEM T€OMETPUUECKNUX BEJINYUH;

UMETh NPEJICTABICHUsI 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTh PyHJIaMeHTa Pa3BUTHS TEXHOJOTHUM.

K xonimy 11 kiaacca oOyqaronuiicst HAQyYUTCS:

CBOOOTHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IIMIITHHIPUICCKOM, KOHUICCKOM
U ChepUICCKOM MMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI ITOTYUCHHUS;

OIIepUPOBATh OHATHUSMH, CBI3aHHBIMH C TeJIAMHU BPAIICHHS: [IKJIMHAPOM, KOHYCOM,
chepoit u mapom;

pacro3HaBaTh Teja BpalleHus (MWIMHIP, KOHYC, chepa W map) U OOBSICHATH
CTIOCOOBI TIOTYUYCHHSI TEJ BpaIlCHHS,

KJIacCH(QUIIMPOBATH B3AaMMHOE PACIIONIOKEHUE CPephl U IMIIOCKOCTH;

BBIYUCIIATh BEJIMYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS, O0OBEMBI U
TUTOIAIU MTOBEPXHOCTEH MHOTOTPAaHHUKOB WM TEJI BPAICHUS, TCOMETPHUECKUX TN C
npuMeHeHHeM GopMYIT;

CBOOOJIHO OIIEPHPOBATH MOHATUSIMH, CBI3aHHBIMH ¢ KOMOMHAIIUSMU TEJ BPAIICHUS
¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBIN OKOJIO CQEpHI,
cdepa, BMcaHHas B MHOTOT'PaHHUK WJIH TEJIO BPAICHUS;

BBIYHCIISATh COOTHOIICHHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH u 00beMamu
IMOJTOOHBIX TEI;

n300pakaTh M3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BHJ CBEPXY, COOKY, CHH3Y, CTPOUTh CCUCHUS
TEJ BpAICHUS;

W3BJICKATh, UHTEPNPETUPOBATH 151 npeoOpa3oBbIBATH MHQOpMAIIHIO
O TPOCTPAHCTBEHHBIX TEOMETPHYECKHX (UTypax, MPEICTABICHHYIO Ha 4YepTekKax
U PUCYHKAaX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATH ONEpallMy HaJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemaTth TeOMETPUYECKHE 3aJaud Ha BBIUYMUCICHHE YIJIOB MEXKIY MPSAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSAHUKA OT TOYKM OO TIUJIOCKOCTH, B IIEJIIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/AA IIPU PEUICHHH;
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CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C JIBIDKEHUEM B TPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJTHATHh M300paKCHUSI MHOTOTPAHHUKOM U TEJI BpPAIlEHUS MPHU MapalIeTbHOM
nepeHoce, IEHTPATLHON CHMMETPUHU, 3€PKAIbHON CHMMETPHUH, TIPH MTOBOPOTE BOKPYT
MIPSAMOM, MpeoOpa3oBaHMsI TIOI00MS;

CTPOUTh CCUYCHHUS MHOTOIPAHHMKOB W TEJ BpAIICHUSA: CCUYCHHS IHIUHApPA
(mapaiieTbHO M MEPICHANKYIISIPHO OCH), CEUeHUS KOHYyca (MapajljieIbHOE OCHOBAaHUIO U
MIPOXOIAIIEe Yepe3 BEPIIUHY), CCUCHHUS 1Iapa;

MCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHHIA: METOJ] CJICJ0B, METO/I BHYTPEHHETO
POSKTUPOBAHUS, METOJI MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBATh T€OMETPUYCCKUE YTBEPIKICHHUS;

NPUMCHATh TeOMETpHUYECKHe (DAKThI ISl PEIICHHS CTEPECOMETPUUYCCKHUX 3ajadv,
NIPEIIOIAraloIUX HECKOJBKO IIAaroB PEIICHHS, ©CIU YCIOBUS NMPUMEHEHUS 3aJaHbl B
SIBHOUM M HESIBHOU (popMme;

periaTh 3aJa4d Ha JI0Ka3aTeIIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUN M HAXOXJICHHC
TCOMETPUYCCKUX BEIIMUNH;

NPUMEHSTH MPOTPAMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IIPH PEIICHUN CTEPEOMETPHYCCKHUX 3a/1a4;

NPUMEHATh TOJyYeHHbIE 3HAHUS Ha TMpaKTUKE: CPaBHUBATH, aHAJIU3UPOBATH U
OLICHMBATh peajbHbIe CUTYAIlUU, TIPUMEHITh U3yUCHHbIC TOHITHUS, TEOPEMBI, CBOCTBA B
nmpolecce IMOMCKa pElIeHHs MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW  MPOOIEMBI,
MOJIETUPOBATh PEalIbHbIE CUTyalluu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE
MOJIENTM C UCIOJb30BAHUEM T€OMETPUUYECKHX TOHSITHI M TEOpeM, armapaTta ajireopsl,
pemaTh NpakTUYECKHUe 3a7a4u, CBSI3aHHbIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEINYHH;

UMETh TPEJICTABICHUs 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUHU KaK COCTaBHOMU
yacTh (PyHIaMEHTa Pa3BUTUS TEXHOJIOTHM.
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10 KJIACC
Hassanue KomnuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
OCHOBHOE COJIep>KaHUe
pasnena (Tembl) Kypca 4acoB yYaIuxcs
BBenenue B crepeoMeTpuio 23 OcCHOBHbBIE POCTPAHCTBEHHBIC OnpeaensTh IIOCKOCTh Kak Gurypy,

burypsl.
[TonsiTUs cTEpeOMETpUM: TOUKA,

npsiMasi, IJI0CKOCTb, IIPOCTPAHCTBO.
OcHOBHbBIE TTpaBUJIa H300paKEHUS

Ha PUCYHKE IUIOCKOCTH, MapajuieNbHbIX
NPsIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsTHs: Mepecekarommecs IIOCKOCTH,
nepeceKarouecs npsimMas 1 MmiIoCKOCTh;
MOJTYTIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOMUX 00bEKTOB.
AKCHOMBI CTEpEOMETPHUH U TIEPBHIE
CJIEICTBUS U3 HUX.

Crioco0bl 3a1aHUS TIPSIMBIX

Y IUIOCKOCTEN B TPOCTPAHCTRE.
O0603Ha4YeHMSI TPSMBIX U TUIOCKOCTEH.
Ceuenus. Mzo0pakeHue ceueHui

B KOTOPO BBIMOJIHSETCS MJIAHUMETPHUS.
JlemaTe MpoCTEUIIINE JTIOTUUECKUE
BBIBO/Ibl U3 AKCUOMATUKH TIIOCKOCTH.
[TpuBOIUTH IPUMEPHI pEATHHBIX
00BEKTOB, UeATH3aIMEN KOTOPBIX
ABJISIIOTCS AKCHOMBI TEOMETPHUH.
N3yuarh, HpUMEHATH TPUHIUIIBI
MMOCTPOCHUS CEUCHUU.

Hcnonp30BaTh 1151 TOCTPOEHUS
CEYCHMIH METOJ CJIE€I0B, METO/
BHYTPEHHETO TPOEKTUPOBAHMS], METOJ]
IIEPEHOCA CEKYIEH TIOCKOCTH.
Pewiate crepeomerpuueckue 3a1auu:
Ha OIpEJICIICHUE BU1a CEUCHHUS

Y HAXOXKJICHUE €ro IIOLIAaau.
AKTyaJIM3upoBaTh (DaKThI U METO/bI
MJIAHUMETPUHU, PEJIEBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUHU.

Hcrnonp30BaTh U peUICHUH 33124
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nUpaMUIbl, KyOa U IPU3Mbl, KOTOpPbIE
IPOXOASAT Yepe3 ux pedpa.
N3o6pakenne nepeceyeHus
IIOJIy4YEHHBIX IIJIOCKOCTEMN.
PackpammBaHue MOCTPOCHHBIX CEUEHU I
Pa3HbIMU I[BETaMHU.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocTer. [loctpoenue
CEUYEeHHH B mUpaMujie, Kyoe 1mo Tpem
Toukam Ha pebpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIHCh I1aroB
IIOCTPOCHHS.

IloBTOpEHNE MIITAHUMETPUH.

Teopema 0 mponopuMOHAIBHBIX
otpe3kax. [TonoOue TpeyroinbHUKOB.
Teopema Menenas. Pacuetsr

B CEUECHHAX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHUS ITITAHUMETPUU

U CTEPEOMETPUHN

CJIeIyIOIINE TUTAHUMETPUUECKHE (DaKThI
Y METOJIBI:

Teopemsbl Paneca

Y O NPOIOPLHUOHAIBHBIX OTPE3KAX.
ANTOpUTM JIEJIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpeHHBIN TPEYTOJIHLHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
[IpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYrOJIbHUKA.

CBOICTBO M€IMaH TPEYrOJbHUKA.
[Tpu3Haky nogo0us TPEYroJbHUKOB.
[lonyuaTs nipencTaBieHNs

00 OCHOBHBIX ATalNax pa3BUTHUS
Ir€OMETPHUM KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue mpsiMbIx

B mpocTpaHcTBe. CKpelnBaommecs
npsimble. [Ipu3Haku ckpeluBaromuxcs
PSIMBIX.

[TapannenbHble MpAMBbIE

KnaccudunmposaTts B3auMHOE
PaCTONIOKEHHE TIPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU U TIPUBOJISI IPUMEPHI
W3 pEaIbHOM KU3HU.
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B IIpOCTpaHcTBE. Teopema

0 CYILIECTBOBAaHHUH U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOMN
IIPSIMOM, IPOXOAAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIekKaAIIEH

Ha IAHHOW IIPSAMOM.

JleMMa 0 mepeceueHnH NapayieabHbIX
NPSAMBIX INIOCKOCTRIO0. [TapaiensHOCTh
Tpex NpsmeiX. Teopema o Tpex
napajieNIbHbIX IPSIMBbIX.

Teopema 0 CKpeIUBAOIINXCS MPSMBbIX.
[TapannenbHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NAPAJLIEIBHOTO
npoektupoBanus. N3o6paxkenue
pa3HbIX QUTYp B MapauiebHON
IIPOEKIINY.

LlenTpanbHas NpoeKIus.

Yron ¢ coHaIrpaBIE€HHBIMHU CTOPOHAMM.
Yron Mexay npsMbIMHU.

3agauyn Ha 10Ka3aTeIbCTBO

Y HCCIIEIOBAHNE, CBS3aHHbIC

C PacIOJIOKEHNUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYLIECTBOBAHUU U €IUHCTBEHHOCTH
[apaljIeIbHON IPAMOU, IPOXOAAILEH
4yepe3 TOUKY MPOCTPAaHCTBA

Y HE JIeXKalllel Ha APYrou npsiMOu;
JEMMY O MEPECEUEHUH TUIOCKOCTH
JBYMs IapaJIEIbHBIMU IPSIMBIMU;
TEOPEMY O TPEX MapaJLIEIbHBIX
MPSAMBIX.

Jloka3pIBaTh MpU3HAK
CKPELIMBAKOUIUXCS NPSIMBIX, TEOPEMY
O CKPEIIUBAIOIINXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHAIIPABIECHHBIMH CTOPOHAMM.
OOBACHATH, UTO HAa3bIBAETCS
[1apajuIeIbHBIM U LICHTPAJIbHBIM
IIPOCKTUPOBAHUEM U KAK BBIITOIHAETCS
IPOEKTUPOBaHUE (UTYDP HA IIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NApalIEIbHOIO
IIPOCKTUPOBAHUS.

N300paxkath B mapamieabHON
IIPOEKLIUH PA3HBIE TEOMETPUYECKUE
burypsl.

Pemrate crepeomerpruyeckue 3a1adn
Ha J10Ka3aTeIbCTBO U UCCIEOBAHUE,
CBS3aHHBIE C PACIIOJIOKEHNUEM ITPSAMBIX
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B IIPOCTPAHCTRBE.

[TpoBOIUTH HOKa3aTEIBHBIC
pacCyXIACHUS TIPH PEIICHUH
TCOMETPUICCKUX 3a7a4, CBSI3aHHBIX
CO B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX B MPOCTPAHCTRBE.
CpaBHUBATh, aHATM3UPOBATH

U OIICHMBATh YTBEPKICHUS C IEITBIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYXKICHHM.
MonenupoBath peajibHbIe CUTYaIUH,
CBSI3aHHBIEC CO B3aUMHbBIM
PacroioKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA S3bIKE TEOMETPHUHU.
HccnenoBath MOCTPOEHHBIE MOJIEIH
C UCIIOJIb30BAaHMEM F'€OMETPUUIECKUX
MOHSTHH U TEOpEM, armnapara anreopsl,
1M (PPOBBIX PECYPCOB.

[TonyuaTs npeacTaBicHNE

O IIEHTPATLHOM IPOEKTUPOBAHUU

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTB MPSIMBIX
Y IUIOCKOCTEHN
B POCTPAHCTBE

[loHATHS: TApaTIENBHOCTD IPAMOMN
Y TJTIOCKOCTH B IMPOCTPAHCTBE.
[Ipr3Hak napamiebHOCTH IPSAMON

Knaccudummposats B3aumMHoe
PacToIOKEHHUE MPSIMOU U TMIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOIS

48




denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

U m1ockoctu. CBoiicTBa
NapaJuIeIbBHOCTH NPSIMOM U IIJIOCKOCTH.
I'eomerpuueckue 3agaumn

Ha BBIYMCJIEHHE U JOKA3aTENBCTBO,
CBSI3aHHBIE C MMAPAIIIETBHOCTBIO

MPpsAMBIX U IJIOCKOCTEH B MpOCTPAHCTBC.

[TocTpoenue ceyenusi, MPOXOIAIIETO
4yepes3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPAVIEIBHOTO APYTOU MPSAMOM.
Pacuer orHOomenuit. [lapaiutenbHas
POEKIUsA, IPUMEHEHUE

U1 IOCTPOEHUSI CEYeHUH KyOa

U NapajulelIeIuIe1a.

CBoiicTBa ImapaJuICJICIINIICIa U ITPU3MBI.

[TapannensHbie wockocTh. [IpusHaku
NapaieIbHOCTU JIBYX IIOCKOCTEH.
Teopema 0 mapaaieabHOCTH

Y €IMHCTBEHHOCTH ILTIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CJIEJCTBUS U3 HEE.
CBoiicTBa napasienbHbIX IITOCKOCTEM:
0 MapaJuIeIbHOCTH NPSIMBIX
NIEpECEUYCHUs PHU NEPECCUCHUH ABYX
MapaJuIeIbHbIX IIIIOCKOCTEN TPETHEM;
00 oTpe3kax napajuieIbHbIX MPSIMBbIX,

COOTBETCTBYIOILLNE IPUMEPEI
Y3 peaIbHOM KU3HMU.

DopMynUpPOBATH ONPEICIICHUE
[apaJlJIEIbHBIX MPSIMOM U INIOCKOCTH.
Jloka3bIBaTh NpU3HAK

0 IIapaJUIEIbHOCTH IIPSAMOU

U IIOCKOCTH;, CBOMCTBA
[IapaJJIEIBHOCTH NPSIMOM U INIOCKOCTH.
Pewrate crepeoMeTpuyeckue 3a1auu
BBIUMCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPAJIICIIBHOCTBIO
IIPSIMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE.
Pewmate npakTuyeckue 3axadu

Ha IIOCTPOCHUE CEUYCHUH Ha YepTexax
TETpadipa U napajuiesienuIe1a.
Pewrate crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEUCHUU
IJIOCKOCTBIO.

IIpoBOAUTE TOTHYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHU

IIpU PELLIEHUU T€OMETPUYCCKUX 3a1a4
CBSI3aHHBIX C NIApaJICIBHOCTHIO
IIJIOCKOCTEM.

CpaBHMBATh U AaHAIU3UPOBATH
peabHbIC CUTYyalluH, CBI3aHHBIE

C NMapaJUIEIbHOCTBIO MPSIMOM

49




denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

3aKJIFOUEHHBIX MEXIY NapajijielbHbIMUA
IUIOCKOCTSIMH; O TIEPECEUECHUU MPSIMON
C IByMs1 apaJlJIEIbHBIMHU MJIOCKOCTIMU

Y IUNIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATH PEAIbHBIE CUTYAllHH,
CBSI3aHHBIE C MTAPAJIICIBHOCTBIO
MPSMOU U THIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHaUKyISIPHOCTD
IPSAMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IUIOCKOCTHU, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJIBHOTO
napajenenuneaa. Berauciaenue qiuH
OTPE3KOB B KyO€ U MPSMOYTOJILHOM
napajuiejenunesae.
[lepneHAUKYISAPHOCTD MPSAMOM

U 11ockocTH. [Ipu3Hak
NEPHEHIUKYIIPHOCTU IPSIMOI

Y IUIOCKOCTH. Teopema o
CYILIECTBOBAHUH U €IMHCTBEHHOCTHU
IPSMOM, IPOXOJAIIEHN YePE3 TOUKY
IIPOCTPAHCTBA U NEPIICHAUKYIISIPHOU
K miockoctu. [lnockoctu

U MIEPIICHANKYIISIPHBIE UM IIpsiMast

B MHOTOI'PaHHHKAX.
[leprieHAUKYJIAp U HAKIIOHHAS.
[locTpoeHne nepneHauKyspa

Y3 TOYKHU HA OPSIMYIO.

Teopema 0 Tpex nepneHAuKyYJIIpax

AKTyau3upoBaTh (DaKThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AaHAJIOTHH.
DopmMyIUPOBATH ONPEACICHUS:
MEePIEHAUKYISAPHBIX MPSIMBIX

B [IPOCTPAHCTBE; ONPEAEIICHUE IIPSIMO,
MEPIICHAUKYIISIPHON K IIOCKOCTH.
Jloka3bIBaTh: teMMy

O NEPIEHIAUKYISIPHOCTH IBYX
MapaJIyIeIbHBIX MPSIMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKY
MapaJJIEIbHOCTBIO IPSIMBIX U UX
MEPIEHAUKYISIPHOCTBIO K IJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MIPU3HAK NEPICHANKYIIPHOCTH
MPSIMOU U TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHUH U €UHCTBEHHOCTHU
MPSIMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U IEPHEHANKYISIPHON K JAHHOU
IIJIOCKOCTH.

N300paxxaTh B3aUMHO
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(npsimasi u oOpatTHas).

YT0a MEXIY CKPEIIMBAIOIIUMHUCS
npsiMbIMU. [loMCK NEpHIEHINKYIIPHBIX
MPSIMBIX C IOMOILBIO
NEPIEHANKYIAPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuennii kyda, mpU3MBlI,
MPaBWILHON MUPAMUBI C TOMOIIBIO
OPTOTOHAJIBHOU IIPOEKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH. [Imockoctn
CHUMMETPUNA B MHOTOTPAHHHUKAX.
[Ipr3Hak nepneHIuKyJIIpHOCTH
IIPSIMOM U TIJIOCKOCTH KakK CIICICTBUE
cummerpud. [IpaBuibHbIe
MHOTOTPaHHUKH

Pacuer paccTosiHuid OT TOUKH

110 I0cKOCTH. CIIOCOOBI OMYyCTHUTh
MIEPIECHAUKYJIISPBI: CHMMETPUS, CABUT
TOYKH 110 NapajuieIbHON MPAMOM.
CnBur no HenapasuieIbHOW PSIMOH,
VU3MEHEHUE PACCTOSIHUN

NEPHEHIUKYIISIPHBIE IPSIMYIO
Y TIJIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHINKYJIAPA 0 OTHOIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
nepHeHauKyspa Juist Apyrux oonacren
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TEXHOJIOTUH), B PEAIbHOM KU3HU
(TexHuKa, OKpYy’Karolasi 00CTaHOBKA).
JlokasbIBaTh yTBEPK/ICHHUS, CBI3aHHbIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HEIEPIICHIUKYIIIPHYIO K 3TOUN MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYJIIAPaX U TEOPEMY
o0paTHyIO TeopeMe O TpeX
NEePHEHANKYIISIPaX.

[Tonyyats npeacraBieHUe

00 OPTOrOHAJIBHOM ITPOEKTUPOBAHHH.
Jloka3bIBaTh TEOPEMY O MPOECKINN
TOYKH Ha NPAMYIO.

Pemrate ctepeomeTpuueckre 3a1auu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSIMOM U TTIOCKOCTH.

Pemiats npuknagHbie 3a1a4u,
CBSI3aHHBIE C HAXOXJACHUEM
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F€OMETPUYECKUX BEITUYMUH.
Pemats crepeomeTpruueckue 3agauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI

0 TPEX NEPIEHINKYIAPAX,
HAXOXJICHUEM PACCTOSTHUM,
MOCTPOCHUEM TIPOCKIIUH.

CpaBHUBATh U AaHATU3UPOBATH
YTBEPKICHUS C LEIIbIO BBIABICHUSA
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUM.
AHaNMM3UpOBATh U MOJICJIMPOBATH

Ha SI3bIKE TEOMETPUU PEATbHBIC
CUTYAallMH, CBSI3aHHbIC

C NEPIEHAUKYJISIPHOCTBIO IPAMOU

U TUIOCKOCTH; HCCJIEI0BATh
MMOCTPOCHHBIE MOJIEIN, B TOM YHUCJIE

Y C UCTIOJIb30BAaHUEM ammapara ajareopbl

VYTabl U pacCTOSHUSA 16 [IoBTOpEHME: YOI MEKIY IPSIMBIMU AKTyanu3upoBaTh (GaKThl U METOIbI
Ha IUIOCKOCTH, TPUTOHOMETPUS IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
B [IPOU3BOJIBHOM TPEYTOJIbHUKE, MIPOBOJUTH AHAJIOTHH.
TEOpEMa KOCHUHYCOB. DopmMynUPOBATH ONIPEAECIECHUE
[loBTOpEHME: YrOoN MEXIY JIBYTPAHHOTO yTJIA.
CKPEIIMBAOIIUMUCS TPSIMBIMU Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
B IPOCTpPAHCTBE. [ eomeTpruueckue JIMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.
METO/IbI BBIYUCIICHUS YIJIa MEXKITY KinaccuduunpoBath ABYrpaHHbIE YIIIbI
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IPSAMBIMUA B MHOTOI'PaHHUKAX.
JIByrpanssiid yroj. CBOMCTBO
JIMHEVHBIX YIJIOB ABYIPAHHOIO YIJIa.
[lepnieHAUKYIISIpHBIE ITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYJIIPHBIX
miockocrent. [IpusHax
NEPNEHAUKYISPHOCTH MIJIOCKOCTEN;
TE0-pemMa O MPSMOU MepeceyeHus IByX
IJIOCKOCTEN NEPHEHAUKYIIIPHBIX
TPEThEH IIJIOCKOCTH.

[IpsAsMOyTOIBHBIN NapasIeICInIe;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOTO NapaJuIesICIUIEA.
Teopema o0 quarosany NpsAMOYroJabHOIO
napajuleIeIUIea U CIEICTBUE U3 HEE.
CrepeoMeTpruyeCcKHE U IPUKIIATHBIE
3a/1a44, CBA3aHHBIE CO B3aMMHBIM
PACIIOI0KEHUEM IIPSIMBIX U INIOCKOCTH.
[IoBTOpEHNE: CKPEIIMBAIOIIHNECS
IIPsIMBIE, NTAPAJUIEIIbHBIE IUIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.

[lapa mapajuteIbHBIX MIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
PacCTOSTHUE MEXIY
CKPEIMBAKOIIMMHUCS MPSIMBIMU

B IIPOCTBIX CUTYaLHSIX.

B 3aBUCUMOCTHU OT UX I'PaJyCHOU MEPBI.
DopmMynUpPOBaATH ONPEIEIICHUE B3aUMHO
MIEPIICHAUKYJIISPHBIX INIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
NEPIIEHAUKYJIIPHOCTH ABYX
IIJIOCKOCTEH.

DopmyIUpOBaTh CIEACTBUEC

(M3 mpU3HAKa) O MEePHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEPHEHAUKYIISIpHA
IIPSIMOM, IO KOTOPOM NEPECEKAIOTCS 1BE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKACHUA O €TI0
CBOMCTBAX; TECOPEMY U CIIEIACTBUE

13 HEE 0 JUaroHaJsIX PSMOYTOJIbHOTO
napajuiejaenunesa.

Pemrats crepeoMeTpruyecKkue 3a1a4y,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEM, UCIIOJIB3YS
IUTAaHUMETpUYECKUE (PaKThl U METOABI.
IIpoBOANTB JIOTHYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHU

[IpY PELLICHUN T€OMETPUUYECKUX 3a1aY,
CBS3aHHBIX C NEPIECHIAUKYIAPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBAThH

HAa I3bIKE TCOMETPUU PEAJIBHBIC
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OnyckaHue nepneHauKyJIspoB,
BBIYMCIICHUE PACCTOSITHUM OT TOYKHU
JI0 TOYKH; IPSIMOM; THIOCKOCTH.
Brruncnenue pacCTOSHUN MEXIY
CKpEILIMBAOLIIMMHUCS MPSIMBIMU

C IIOMOILBIO NEPIICHAUKYIISIPHOU
IIJIOCKOCTH.

Tpexrpa”Hbli yroy, HepaBeHCTBA
ISl TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUISI TPEXTPAHHOTO yIJIa. DJIEMEHTBI
chepuueckoil reoMeTpuu:
reoJIe3UUeCKHe JMHUYU Ha 3emiie

CUTYyalllH, CBS3aHHbIC
C EPIEHAUKYJISIPHOCTHIO MPSAMBIX

Y IUIOCKOCTEM.

HccnenoBaTh OCTPOEHHBIE MOJIEIH,
B TOM YHCJIE U C UCMHOJIb30BAHUEM
amnmapara anareopsl.

Peiate npuknaaHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEJTUYUH

MHororpaHHUKH

CucremMaTn3anus 3HaHUU:
MHOrorpaHHUK U €r0 3J1EMEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nupamuaa.
[Ipusma. [Ipsimast u HaKITIOHHAS
npu3Msbl. [IpaBunbHas npusma.
[Ipsimoii mapasuienenumnen,

NPSIMOYTOJIBHBIN Mapajuieenumne, Kyo.

Brinmykiieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE
Y MOJIyIPaBUIIbHbIE MHOTOTPAHHUKHU

PaboTaTh c yueOHUKOM: 3a]1aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHus,
KOMMEHTapHHU.

AHaNMU3UPOBATh PEIICHUE 3aIaUH.
PucoBaTh BBINTYKJIbIE MHOTOI'PAaHHUKHU
C 3aJJaHHBIMHM CBOMCTBaMU;
BOCCTaHaBJIMBATh OOIIMI BH]]
BBIMTYKJIOTO MHOTOT'PaHHUKA T10 JIBYM
€ro MPOEKIUIM.

JloKa3bIBaTh CBOMCTBA BHIMTYKJIOTO
MHOTOTpaHHHKA.
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PrcoBaTh BBIyKIIblE MHOTOTPAaHHUKH

C pa3HOM IMIIEPOBOM XapaKTEPUCTUKON;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa [Py BApbUPOBAHUY TAHHBIX.
Jloka3pIBaTh CBOKMCTBA MTPaBUJIbHBIX
MHOT'OTPAHHHUKOB.

[InaHnpoBaTh MOCTPOCHUE
MIPaBUJIBHBIX MHOTOT PAHHUKOB

Ha MOBEPXHOCTAX IPYTUX MPABUIBHBIX
MHOTOTPaHHUKOB

BexTopsl B mpocTpaHCTBE

12

[TonsiTHEe BEKTOpA HA IIIOCKOCTH

U B [IPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesienune1a, yMHOKEHUE BEKTOpa
Ha YHUCJIO, Pa3JIOKEHUE BEKTOPA

1o 6a3ucy Tpex BEKTOPOB, HE JIEKAIIUX
B OJTHOM IUIOCKOCTH.

CkansipHoe npou3BeCHUE,
BBIYMCIICHUE YTJIa MEK/y BEKTOpAMU

B [IPOCTPAHCTRBE.

[IpocTeiimue 3ajauu ¢ BEKTOpaMu

AKTyam3upoBaTh (DaKThl U METOIbI
MIJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AaHAJIOTHH.

OnepupoBaTh MOHSATUSIMU: BEKTOP
Ha IJIOCKOCTH U B IPOCTPAHCTBE;
KOMILJIaHAPHBIE BEKTOPBI.
[TpuBOIUTH MpUMEPHI PU3ZUIECKHUX
BEKTOPHBIX BEJIIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUU CJIOKEHUS U BEIUUTAHUSI
BEKTOPOB, YMHO>KEHHS BEKTOPa

Ha YHCIIO.

Jloka3pIBaTh NpU3HAK KOMIJIAHAPHOCTH
TpEX BEKTOPOB.

JloKka3pIBaTh TEOPEMY O PA3T0KEHUHU
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J1000r0 BEKTOpa MO TPEM JaHHBIM
HEKOMILIAHAPHBIM BEKTOpaM

[loBTOpEHUE, 00001ICHNE
U cUCTeEMAaTHU3alusg 3HaHUU

O6o0u1aroniee MOBTOpEHUE MOHATUN
U METOJIOB Kypca r€OMETPUH

10 knacca, cucTemMaTH3aIys 3HaHUM.
Hctopus pa3Butus crepeoMeTpun Kak
HAyKU U €€ POJIb B Pa3BUTUU
COBPEMCHHBIX HH)KCHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOT Ui

Pewrate crepeomeTpuyecKkue 3agayu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX
OTHOIIEHUN, HAX0XKICHUE
TCOMETPUICCKUX BEJTUYHH (JIJTUH,
YTJIOB, IJIOIIA/iei, 00EMOB).
Hcnonb30BaTh IPH pEeIICHUN
CTEPEOMETPHUCCKHUX 3a/1a4
TUTAHUMETPUYECKHE (DaKThl K METO/TBI.
[TpOBOIUTE JIOTHYECKU KOPPEKTHBIC
JTIOKa3aTeJIbHbIC PACCYKICHUS

IIPH PEIICHUN CTEPEOMETPUUCCKHIX

U TUTAHUMETPUYCCKHX 3a]1a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHBIC CUTYAIIUH M BBISBIIATH
BO3MOXHOCTb €€ MOJICITUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MonenipoBaTh peaaTbHYI0 CUTYaIIHIO
Ha SI3bIKEe TEOMETPUHU U UCCIIE0BATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
Y C WCIIOJIb30BaHKMEM alllapara

anreOphl.
Ncnonb3oBaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI IPH PEIICHUH 3a7a4.
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[lomy4aTs npencTaBieHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAYKE,
MCCIIEYIOIIECH OKPYIKAIOLIHUN MUD,
CBSI3aHHOM C peajbHBIMU O0BEKTaAMU,
MIOMOTAIOIIEN PEIINTh PEAIbHBIC
YKU3HEHHBIE CUTYyalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKAECHUS C LEIIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCYXICHUM.
HccnenoBaTs NOCTPOCHHBIE MOJEIH.
Hcnonp30BaTh HUPPOBBIE pECYPCH

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hassanue KomnuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
OcHOBHOE coziepxKaHue
pasnena (Tembl) Kypca 4acoB yYaIuxcs
AHanuTHuecKas TeOMeTpus 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaM3upoBaTh (DaKThl U METOIbI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TIPOU3BEJAECHUE BEKTOPOB,
BBIYMCIICHUE YTJIa MEXIY BEKTOpaMHU
B [IPOCTPAHCTBE. Y PABHEHUE NIPSAMOW,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE MIIOCKOCTH, HOPMAJlb,
YpaBHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npousBeaeHue. JInHeHbie
HEPABEHCTBA, JTUHEUHOE
IIPOTPaMMUPOBAHUE.

AHaNUTUYECKUE METO/IbI pacueTa
yIJla MEXAY IPSAMBIMU U TUIOCKOCTAMU
B MHOrorpaHHukax. @opmyia
pacCTOSIHUS OT TOYKH 10 IIJIOCKOCTH
B KOOpJAMHATAX.

HaxoxzaeHne pacCTOSHUN OT TOYKH
JI0 TJIOCKOCTH B KyO€ U MpaBUIIbHOU
MAPaMUJIE

MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

CBoauTh NEUCTBUA C BEKTOpaMU

K aHAJIOTUYHBIM JICHUCTBUSM C MX
KOOpAMHATAMH.

BcnioMHUTB onpeiesieHue CKalapHOTO
YMHO>KE€HUS U €TO CBOMCTBA.
BBIUKCIIATE C MOMOILBIO CKAISIPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YIJIbI
MEXJy HUMH, YCTaHABINBATh
MEePNEHANKYIIPHOCTh BEKTOPOB.
BbIBOAUTH ypaBHEHUE TIIOCKOCTH

1 (opMyITy pacCTOSHHS OT TOUKH

JI0 TNIOCKOCTH.

Pemats 3amaun, codyeras
KOOPJIMHATHBIA U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKICHUS

MIPU PEIICHUY TEOMETPUUYECKHUX 3aa4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanu3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE T€OMETPUHU PEATIbHbBIE
CUTYallUH, CBSI3aHHbBIE BEKTOPaMU
Y KOOpJMHATaMHU.

HccnenoBath MOCTPOCHHbBIE MOJIEIH,
B TOM YHCJI€ U C UCTOJIb30BaHUEM
anmnapara ajareOphi.

Hcnonb30BaTh KOMITBIOTEPHbIE
IPOrPaMMBI.

3HAKOMUTKCS C ICTOPUEH Pa3BUTHS
MaTeMaTHKU

[ToBTOpEeHnue, 0600IICHNE
Y CUCTEMaTH3alus 3HaHUI

15

CedeHnsi MHOTOIPaHHHUKOB:
CTaHJAapTHbIE MHOTOTPAHHHUKHU, METO
CJE€I0B, CTAHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUS NMPAMBIX U MIJIOCKOCTEH.
[TapanienbHble TPSAMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHHUs, pacueT
OTHOILEHUU, YTJIbl MEXKIY
CKPEIIMBAOMIUMUCS TPSIMBIMHU.
[leprieHIUKYISIPHBIE TIPSMBIE

Y TTIOCKOCTH: CTAHAAPTHBIE Mapbl
MEPIEHAUKYJISPHBIX NIOCKOCTEN

Y NIPSAMBIX, CAMMETPHU
MHOTOI'PaHHUKOB, TEOPEMA O TPEX
MEPIICHAUKYJIIAPAX, BBIYUCICHUS IJIMH

Ctpouth ceyeHusl.

Pemiate crepeomeTpruyuecKkue 3agadu
Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUUYECKUX BEJIMYHUH (JIJIUH,
YTJIOB, IIOINIAeH, 00BEMOB).
Hcnonb30BaTh py pelIEHUN
CTEPEOMETPUYECKHUX 3a]1a4

TUTAHUMETPUYECKHE (haKThl U METOTBI.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

MIPU PEIIEHUU CTEPEOMETPUUECKUX
3azay.

CpaBHUBATH U aHAIM3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (POPMYJIBI

JUIS TIT0IIAIeH, COOOpaKeHus
no100u4.

[Inomaan ceueHnit MHOTOIPaHHUKOB:
IUIOLIAJAN MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHUsI MO00Us

peabHbIe CUTYAIlUU U BBISBIISThH
BO3MO>KHOCTb €€ MOJICTTUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MonenupoBarh peabHYI0 CUTYalUIO
Ha S3bIKE TEOMETPUU U UCCIIEIOBAThH
MMOCTPOCHHBIE MOJICIIH, B TOM YHUCTIE

" C UCTIOJIb30BAHUCM aIlriapara aJII‘C6pBI.

Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIpOrpaMMBbl [IPU PEIICHUU 33/1a4

O6bemM MHOTOrpaHHUKA

17

O6bem Tena. O6beM MPSIMOYTOJIBLHOTO
napasuienenumnesna. 3aaaqu

00 yniBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUHU yTJIa.
CrepeomeTpuyecKue 3a1a4H,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapayiesienuIesa.
[TpuknagHbie 3a1a4u, CBSI3aHHbBIE

C BBIUKCIIEHUEM 00BEMa
IPSIMOYTOJILHOTO MapauiesIeune/a.
O0BeM npSIMON TPU3MBI.
CrepeomeTpruUuecKue 3a/1a4uu,
CBSI3aHHBIC C BEIYHCIICHHEM 00bEMOB
npsiMout mpusmsl. [Ipukiianasie
3aJa4M, CBSI3aHHBIE C 00BEMOM
PSIMOU MPU3MBL.

CB0O0OJIHO OMEPUPOBATH MTOHATUIMU:
0o0BeM Tenna, 00beM MPSMOYTOJIBHOTO
napasuiesienumneaa.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3siBaTh TEOpEMy 00 00beMe
PsIMOYTOJILHOTO MapasieJenumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOTOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

PemaTh cTepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00beMa
PSIMOYTOJILHOTO TapaJuIeIeInIIe 1a,
MIPU3MBIL.

CpaBHUBATh U aHATTM3UPOBATH
YTBEPIKIICHUS C [IEITBIO BHISBICHHUS
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Boruucnenne 00beMOB TeN

C IOMOUIBIO ONPEJIETIEHHOTO
uHTerpana. OobeM HaKJIOHHON
MIPU3MBI, ITAPAMHU/TBI.

dopmyna 00beMa MUpPaMUIbI.
OTtHo1IeHne 00BEMOB TUPAMUJT

C OOLIUM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOMN
IIPU3MBI, ITAPAMHU/IBI.

[TpuknaaHbie 3a1a4K 110 TEME
«O0BeMBI Te», CBA3aHHBIE C 00bEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 06beMOB. Beruncienue
PACCTOSIHUS 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UpOBaATh U MOJICITHPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00EMOM
PSIMOYTOJILHOTO MTapajuieeune/a,
MPU3MBI, ITAPAMU/TBI.

VccnenoBath MOCTPOCHHBIC MOJICITH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOANTE OCHOBHYIO HHTETPATBHYO
dbopMyiTy TSI BBIYHCIEHUST 00EMOB
TeJl.

Jloka3siBaTh TEOpeMy 00 0Obeme
HAKJIOHHOU TPU3MBI Ha MIPUMEpe
TPEYTOJIbHON MPU3MBI

Y JUTSl TIPOM3BOTBHON TIPU3MBI.
Jloka3wsiBaTh TEOpeMy: 00 0ObeMe
nupaMubl, GOPMYITUPOBATH CIIEICTBUS
U3 Hee: 00beM YCEUCHHOW MUPaMUJIBI.
BreiBoauTh opMyIty [Tl BBIYUCITICHHS
00bEMOB YCEUCHHOM THPAMUIBI

Tena BpamieHus

24

[{unuHapudeckas MOBEPXHOCTb,
oOpasyronue TUIHHIPUICCKON
IIOBEPXHOCTH.

CB0OOHO ONIEPUPOBATH MOHATHUIIMU
WTHHIPUIECKAs TOBEPXHOCTD,
nuuHAp. M3ydath criocoOb
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Mumunap. Ipsamoi kpyrosoi
nuuHAp. [nomans noBepxHOCTH
UJIUHPA.

Konnueckas noBEpXHOCTB,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnne koHyca
MJIOCKOCTBIO, MapaliIeTbHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
KoHyc. M300paxeHnrue KOHYCOB

Y YCEUEHHBIX KOHYCOB.

[Tnomanps 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3a1adu

Ha JIOKa3aTEeJIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUYEHHUH IUIMH/pA,
KOHYcCA.

[TpuknagHbie 3a1a4u, CBSI3aHHbBIE

C IWJIMH]IPOM.

Cdepa u mrap.

[lepeceuenue chepsl u mapa

¢ IiockocThro. Kacanue mapa

U cepbl II0CKOCTRIO. B

U n300pakeHue mapa.

YpaBuenue cepsl. [Lomans cheps
U €€ 4acTen.

Cummetpus cepsl U mapa.

NOJIYYEeHHSI UIMHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxkaTh HUIMHAP U €0 CEUECHUS
MJI0CKOCTBIO.

CB000/1HO ONIEPUPOBATH MOHATUAMM:
KOHUYECKasi MIOBEPXHOCTh, KOHYC,
YCEUEHHbIH KOHYC.

N3yuaTh criocoObl MonyyeHus
KOHHUYECKON MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, TPOXOIAIIEH Yepes OCh,
Y TJIOCKOCTBIO, NEPIEHANKYISIPHON

K OCH.

BeiBoauTh OpMyIIbl SISl BEIYMCICHUS
OOKOBOW W MOJHOMN MOBEPXHOCTEN Tell
BpalICHUSI.

Pemrate cTepeoMeTpruecKre 3a1auu,
CBSA3aHHBIE C TEJIaMU BpaIllCHHUS,
HAXO0XJICHUEM TUTOIaaN OOKOBOM

Y [TOJIHOM ITOBEPXHOCTH, TIOCTPOEHUEM
CCYCHU.

Hcnonp30BaTh MU pEIICHUH 3a/1a4
MJIAHUMETPUUYECKUE (PAKThl U METOIBI.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX
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CrepeoMeTpuuecKre 3a/1a4u

Ha JI0Ka3aTeIhCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepolt 1 mapom,
ITIOCTPOCHUEM UX CEUEHUM
IUIOCKOCTBIO.

[TpukiaHbie 3a71a4M, CBSI3aHHbBIC
co cdepoil u mapom.
[ToBTOpEHUE: OKPYKHOCTH

Ha TJIOCKOCTH, BEIYUCIICHUS

B OKPYXKHOCTH, CTaH/IapTHHIE
10100 HSL.

Paznuunbie koMOMHALINM TET
Bpal€HUs U MHOTOTPAHHUKOB.
3anaun 1o Teme «Tena u TOBEpXHOCTH
BpalICHUS»

U HEKOPPEKTHBIX PACCyKICHUI.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUU PEeaIbHbBIC
CUTYallUH, CB3aHHBIE C KOHYCOM

U IAJTUHIPOM.

HccnenoBaTh NOCTPOEHHBIE MOJAEH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
amnmapara ajareopbl

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAaHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

CB000OIHO OTIEpUPOBATH MOHATUIMM:
cdepa u map, UeHTp, paAnycC, TUaAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIOIOKEHHE
chephl U TIOCKOCTH.

DopMyJIUPOBATH ONIPEACIECHUE
KacaTeJIbHOM MIIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

U MIpU3HAKE KacaTeIbHOM MIIOCKOCTH.
BeiBoauTh opMyIty 1Tl BBIYUCITICHHS
iomaau cepsl uepes paauyc chepsl.
Pemiate crepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIC CO cepoii U Mapom,
HAXO0XKJICHUEM TUTOIIAAN CEephl U ee
yacTel, TOCTPOCHUEM ceYeHUM chepbl
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U 11apa.

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBA3aHHBIE C IAPOM

u cepoii.

PemmaTh npocTble 3a71a41, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpallIleHHs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepot U 1mapom,
IUTAaHUMETpUYECKHe (PaKThl U METO/IbI.
Pemate cTepeomeTpruyeckue 3aauy,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IIOCTPOEHUEM CEUEHUH TeJl BpallleHus,
C KOMOMHAIUAMU TeJ BpaLCHUS

U MHOTOI'PaHHHKOB.

[TpoBOANUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCyXACHUS

IIPU PELLICHUH T€OMETPUUECKHX 3aaY,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanu3upoBaTh U MOJEIUPOBATH

Ha S13bIKE T€OMETPUHN PEATIbHbBIE
CUTYalllH, CBA3aHHBIE C
MHOT'OTpaHHUKaMHU.

HccnenoBath NOCTPOEHHBIE MOJIENH,
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B TOM YHCJIC U C HCIIOJIb30BaHUEM
anmnapara aareOpsl

ITnomany moBepxXHOCTH
1 00BEMBI KPYTJIBIX TET

O6bem nununapa. Teopema

00 00beMe MPSAMOTo HUITUHIPA.
[Imomagu OOKOBOM M MOJIHOM
TTOBEPXHOCTH IIJINHJIPA.
Brruncnenue o06beMOB Te

C TIOMOIIIBIO OTIPEJICTICHHOTO
uHTerpaina. O0beM KoHyca.
[Lmomagu OOKOBOM U ITOJTHOM
TIOBEPXHOCTH KOHYCA.
CrepeomeTprudeckue 3a1ady,
CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB
IIMHAPA, KOHYCA.

[Tpuknagneie 3agauu mo Teme «O0BEMbl
¥ TUTOIIA N TIOBEPXHOCTEH TEJI.
O0beMm 11apa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Tnomanm
cthepsl.

CtepeomeTpruUuecKue 3a/1a4uu,
CBSI3aHHBIC C BHIYMCICHUEM 00HEMOB
rapa, mapoBOr0 CETMEHTA, MapOBOTO
CeKTopa.

[IpuknagHele 3a1a4u O TEME
«O0BEMBI Te», CBI3aHHBIC

CB00OIHO OnEepUpOBaTh MOHATUIMMU:
00BbeM Tema, TUIOMAAh TTOBEPXHOCTH.
dopmyarpoBaTH OCHOBHBIE CBOICTBA
00BEMOB.

Jloka3bsIBaTh TEOpEMBI: 00 00BEME
WINHIpa; 00 00beMe KOHYyca.
Be1BOoAUTE (DOPMYJIBI JTSI BRIYHCIICHUS
o0beMa yCEeUeHHOTO KOHYCa.
HccnenoBath MOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
anmnapara aiareOphi.

3HaTh BO3MOKHOCTH PEILICHUA 3a/1a4
Ha MMOCTPOCHUE NUPKYJIEM U JIMHEUKOM,
0 KJIACCUYECKHUX HEPA3PEIIUMbIX
3aavax.

CB000IHO OTIEPUPOBATH MOHSATUSIMH:
IapOBOM CETMEHT, IIapOBOM CIIOH,
IIApOBOM CEKTOP, OCHOBAaHUE U BHICOTA
CerMeHTa, OCHOBAHUE U BBICOTA
IIAPOBOTO CIIOS.

BeiBoauTh hOpMYITBI A1 HAXO0XKICHHUS
00BEMOB IAPOBOTO CErMEHTA,
IIAPOBOT0 CEKTOPA, MJIOMIAAH ChHEephI.
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¢ 00BEMOM 1I11apa U MJIOMAbI0 ChEpHI.
CooTHomIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEHN 1 00beMaMu MOI0OHBIX
TeJl.

[lonoGHbIE TEna B IPOCTPAHCTRBE.
N3menenne oobema npu no100uu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB
TEJ U IJI0IA el TOBEPXHOCTEM

Jloka3eiBaTh TeOpemMy 00 oObeme 1iapa.
Pewrate crepeoMeTpudecKkue 3agauu,
CBsI3aHHBIE C 00BEMOM I11apa, IAPOBOIO
CEerMEHTa, IapOBOIr0 CEKTOpa,
IUIOLIAAbIO CEPBI.

CpaBHUBATh M aHAJTU3UPOBATH
YTBEPIKJICHUS C IIEITBIO BBISBICHHSI
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UPOBATh U MOJICITHPOBATH

Ha S3bIKE TEOMETPUH PEaTbHBIC
CUTYalllH, CBSI3aHHbIE C 00BEMOM
apa, mapoBOro CErMEHTa, IapoBOTO
CErMEHTa, IJIOMAbI0 chephl.
CB0001HO OIIEPUPOBATH MOHSATUEM
1o100HbIE TeJla B MIPOCTPAHCTRE.
Bbranciars 00beMbl Tell C TOMOIIIBIO
OTIPEJICIICHHOTO UHTErpaa.

Pemath cTepeomeTpudeckue 3aaaqm,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXKTY
TUTIOMIAISIMU TTOBEPXHOCTEM

1 o0beMaMHu MOAOOHBIX TEll.
[TpoBOAUTE TOTUYECKU KOPPEKTHBIE
JTIOKA3aTeIbHBIC PACCYKICHUS

MIPY PEIICHUN T€OMETPUYECKIX 3a7a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BHEMOB
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TEJ C MOMOIIbIO ONPEEICHHOIO
WHTErpajia, HaX0XJACHUEM
COOTHONIEHUS MEXAY TUIOMIASIMU
MOBEPXHOCTEHN U 00beMaMu MO TI0OHBIX
Tell.

AHanmu3upoBaTh U MOJICTUPOBATh

Ha S3bIKE TEOMETPUU PECATbHbBIC
CUTYaIlUH, CBSI3aHHBIE C 00bEMaMU

Y TIOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeJIbCTBO U HA HAXO0XK/ICHUE
r€OMETPUUECKUX BEITUYUH

JIBUKEHUS

JIBMKEeHUS! TPOCTPAHCTBA.
OTtoOpaxkenus. [IBuxeHus

U paBeHCTBO puryp. O61IHEe cBOMCTBA
NBYOKCHUNW. BUIBI IBIDKEHUN:
napaiyIeIbHBIN EPEHOC, IICHTpaIbHas
CUMMETpHS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPAMOM.
[TpeobpazoBanus nomxoous. [Ipsmas

u cdepa Diinepa.

['eoMmeTpuueckue 3agaun

Ha TPUMEHEHUE JBUKCHUS

CB00OHO OTIEpUPOBATH IOHATHSIMHU:
oToOpa’keHHe TPOCTPAHCTBA Ha cels,
JIBIYKCHHE TTPOCTPAHCTBA;
IICHTpAIbHAS, OCeBas M 3epKaIbHAs
CUMMETPUH, TIapaJUICTbHBIN IEPEHOC;
PaBEHCTBO U Tojgo0ue Guryp.
JloKa3bIBaTh YTBEPXKACHHUS O TOM, YTO
IICHTpATbHASI, OCEBas U 3€PKaIbHAS
CUMMETPHH, MMapaJlICIIbHBIA TEPESHOC
SIBIISTFOTCS JIBMDKCHUSIMH.

BeimonHaTh TpeoOpa3zoBaHus 000
OmnepupoBaTh NOHITHSIMH: ITPSIMast

u cdepa Dinepa.

PemaTs reomeTprueckue 3a1auu
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C UCHOJIb30BAaHUEM JIBU)KCHMH.
Hcnonp30BaTh pu pEeIIEHUH 33124
JIBUYKEHUS IIPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpenue, 0600IICHNE
W CUCTEMAaTH3aIMs 3HaHUI

17

O6o0u1aroliee MOBTOpEeHUE MOHATUN
¥ METOJIOB Kypca reOMETPHUH

10-11 xnaccoB, cucTeMaTH3aIus
3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAYKH ¥ €€ POJib B pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMITBIOTEPHBIX TEXHOJIOT Ui

Pemath cTepeoMeTpudeckue 3aaadu
Ha JI0Ka3aTeILCTBO MATEMATHUECKUX
OTHOIIIEHHUH, HAX0KICHUE
TCOMETPUYCCKUX BEJTUYHH (JIJTUH,
YTJIOB, IJIOIIA/Iei, 00BEMOB).
Hcnonb30BaTh IPH PEIICHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUYecKue GaKkThl 1 METOIBI.
[TpoBOAMTE JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHHUS

IIPH PEIICHUN CTEPEOMETPUUECKUX

Y TJTAHUMETPUYECKUX 3a71a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIC CUTYAIlUH U BBISBIIATH
BO3MOKHOCTb €€ MOJICITUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MonenipoBaTh peaTbHYIO CUTYAIIHIO
Ha SI3bIKEe TEOMETPUH U UCCIIE0BATH
MTOCTPOCHHBIC MOJICIIA, B TOM YHCJIE
Y C WCIIOJIb30BaHKMEM alllapara
anreOphl.
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Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.
[lomyuaTs npeacTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAyKe,
HCCIEAYIOMIEN OKPYXKAIOIIUN MUD,
CBSI3aHHOM C pealbHbIMU 00BEKTAMH,
MIOMOTAIOUIEN PEIINTh PEAIbHBIC
YKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUI

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYueOHsniii kypc «BeposiTHOCTh M CTaTHUCTHKA» YTIYOJICHHOTO YPOBHS SIBIISIETCS
MPOJIOKEHUEM U Pa3BUTHUEM OJHOMMEHHOT'0 Y4€OHOro Kypca yriryOJIeHHOTO YPOBHS Ha
ypOBHE cpeaHero oOmero oOpa3oBaHusa. YUeOHBIA Kypc TpeJaHa3HAuYeH IS
dbopMupoBaHus y 00yJaOIIUXCS CTATUCTUUECKON KYJIBTYPhI U IOHUMAHUS POJU TEOPUH
BEPOSITHOCTEH KaK MaTeMaTHYECKOT0 HHCTPYMEHTA JIJIsl U3YUEHUS CIIy4alHbIX COOBITHH,
BeIMYMH U 1mporeccoB. [lpu wu3ydeHUHM Kypca oO0OramarTcs MpeICcTaBICHUs
0o0ydJaromuxcs 0 METOJIax MCCIIEA0BaHUSI U3MEHYMBOTO MUpPA, Pa3BUBAETCS TOHUMAHHE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB TO3HAHUS KaK HEOThEeMJIEMOM
4aCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxanue ydeOHOTO Kypca HalpaBjIeHO Ha 3aKpEIUICHHE 3HAHUM, MOJTyUYCHHBIX
Ipy U3YYEHUU Kypca Ha ypOBHE OCHOBHOTO OOIIero o0Opa3oBaHHs, W Ha pa3BUTHE
IPEACTaBICHUN O CIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKJIY HUMHM Ha Ba)KHBIX
IpUMepax, CHOKETbl KOTOPBIX IMOYEPIHYTHI M3 OKpyKaroumero Mupa. B pesynbrare
y oOyvarommxcss  JOMKHO  chOpPMHpOBAaTbCA  TpelICTaBlieHne o  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMorpaduyecKruX BEIUUUH, TOTPEIIHOCTEN B pa3IndHbIe poja
U3MEpPEHUsAX, JUIMTENbHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOICTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH M IIPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a30il A OCBOGHHSA BEPOSATHOCTHO-CTATHCTHUYECKHX METOJOB, HEOOXOIUMBIX
CIEUUAIIUCTAM HE TOJBKO HH)XEHEPHBIX CIEHHUAIBHOCTEN, HO TAKXKE COLUAIBHBIX M
NICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKHM B 3HAUYMUTEIHLHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a OonbIMX AaHHbIX. L[eHTpanbHy0 4yacTh yu4eOHOTro
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJBIIMX 4ducell — (PyHIaMEHTAIHHOTO 3aKOHA
MPUPOBI, UMEIOIIET0 MATEMATHYECKYIO (pOpMaTU3aIIUIO.

B cooTBeTcTBHUM € YyKa3aHHBIMU LEIAMU B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKA» Ha YriayOJICHHOM YPOBHE BBIJEICHBl OCHOBHBIC
conepkarenbuble JUHUU: «CrydaiiHple COOBITHS M BeposiTHocTH» U «CiydaitHbie
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMrUMO OCHOBHBIX JIMHHI B YU4EOHBINH KypC BKIFOUEHBI DJIEMEHTHI Teopun TpadoB
Y TEOpPUHM MHOKECTB, HEOOXOJIMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHHS MaTepuaia JIaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTHUECKIX YI€OHBIX KypCOB.

Conepxanue nuHun «CiydailHble COOBITHUSI U BEPOSITHOCTU» CIYKUT OCHOBOM
st GOpMHUPOBAHUSL TPEACTABICHUM O paCHpeleliCeHUU BEPOSITHOCTEH MEXAY
3HAYEHUSIMUA CIIyYalHBIX BEJIWYHWH. BaXHYI0 4acTh B 3TOM COJEPKATEIBHOM JMHHUHU
3aHUMAaEeT U3yUYEHHUE FEOMETPUUYECKOT0 U OMHOMUAIIBHOTO PaCHpeIeICHUNA U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOTAMHU — [MOKA3aTEJbHBIM U HOPMaJIbHBIM paCIpeeICHUIMHU.
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Tembl,  CBsA3aHHBIE C  HEOPEPBHIBHBIMH  CIyYalHBIMH  BEJIMYMHAMH U
pacmpeieieHus MU, aKIIEHTUPYIOT BHUMaHUE OOYYaroIMXCsl HA OMHMCAHWW U U3YYCHHH
CIIy4ailHbIX SIBJICHMIl C TOMOUIbIO HENpepbIBHbIX (yHKUMA. OCHOBHOE BHHMAHHE
yIesieTcs MoKa3aTeIbHOMY H HOPMaJbHOMY PacIpeieTICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIFHOE U3YUCHHUE CBS3H MEXKIY
ClyYalilHBIMH BEITUYMHAMU U OIMCAaHUE D5TOM CBSI3M C TIOMOINBIO Kod((dUIIHeHTa
KOPPEJSIIIY U €T0 BBIOOPOYHOTO aHAIOTa. JTH AIEMEHTHI COICPKaHUS Pa3BUBAIOT TEMY
«/lnarpaMmmMbl paccenBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus,
¥ BO MHOTOM OTTUPAIOTCS Ha CBEJICHUSI U3 KYPCOB anreOpbl M T€OMETPHH.

Eme onuH sneMeHT conepkaHusi, KOTOPBIH MpejiaracTcsi Ha 03HAKOMHUTEILHOM
YPOBHE — TMOCIEAOBATEIHHOCTh CIyYalHBIX HE3aBHCHUMBIX COOBITHH, HACTYMAIOIIUX
B eIUHUIly BpeMeHH. O3HaKOMJICHHE C pPacIlpeleliCHHEM BEpPOSATHOCTEH KOIMYECTBA
TaKUX COOBITUN HOCUT Pa3BUBAIOIINN XapaKTep U SBISETCS aKTyaIbHBIM JJIsl Oy IyIIux
aOWTypHEeHTOB,  MOCTYMAIOMIMX Ha  y4eOHbIE  CHEIUAIBHOCTH,  CBSI3aHHBIC
C 00IIeCTBEHHBIMH HAyKaMH, TICUXOJIOTUEH U YIIPaBICHUEM.

OOmiee 4YHMCIIO YacoB, PEKOMEHJOBAaHHBIX JUIsI HW3y4eHHUs Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKa» Ha yriayOjleHHOM ypoBHe, — 68 wacos: B 10 kmacce —
34 gaca (1 yac B Heqeno), B 11 kiacce — 34 gaca (1 gac B Henernto).

COJEPKXAHUE OBYYEHMUA
10 KITACC

I'pad, cBa3ubiil rpad, mytu B rpade: mukisl u nenud. CreneHb (BaJeHTHOCTD)
BepiuHbI. ['padbl Ha TIOcKOCTH. JlepeBbs.

Crny4aiiHbie 9KCIIEpUMEHTHI (OIIBITHI) U CITyYalHbIE COOBITHS. DIeMEHTAPHbBIE COOBITHS
(ucxonpl). BeposSTHOCTH ciaydatHOrO coOOBITHS. BIM30CTh 4YacTOTBI M BEPOSTHOCTH
coObITHii. CrryyaiiHbIe OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu Hajx COOBITUSAMM: TEpecedeHue, OOBEIUHEHUE, IMPOTUBOIOJIOKHBIC
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSTHOCTEW. JlepeBo  CiydailHOTO
skcnepumenTa. dopmyna mnonHou BeposTHOocTH. Popmyna baneca. HeszaBucumele
COOBITHSL.

bunapubiii ciyuyaliHbld ONBIT (KMCTIBITAHKWE), yclex W Heynaya. HezaBucumblie
ucnbiTanug. Cepus HE3aBUCHUMBIX HUCIBITAaHUW N0 mepBoro ycmexa. llepecTtaHoBKH
u (dakropuan. Yucno coueranuii. Tpeyronpauk [lackams. ®opmyna 6maoma HeroToHa.

Cepust HezaBucuMbIX ucnbiTaHul bepHymnu. CiyyallHbI BbBIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacripenenenue BepoaTHocTel. Jlnarpamma pacnpeneneHus.
Onepanuu Hajx ciydailHbIMU BelMYMHaMmu. buHapHas cinydaiiHas BennuuHa. [Ipumepsl
pacrpeieleHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE.

CoBMecTHOE paclpeIesICHUE IBYX CIy4alHbIX BeandnH. HezaBucumele ciaydaiiHbie
BEJINYMHBI.

71



OdenepanpHas padbouas nporpamma | Matemaruka. 10-11 xmaccel (yriyOjaeHHBIH YpOBEHb)

MartemaTudeckoe OXKHUJaHuE Ciay4yalHOW BeauuuHbl (pacnpeznenenus). IIpumepsr
MPUMEHEHUSI MaTEMaTHYECKOr0 OXKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXHJIaHWE OWHApPHOM CIy4ailHOM BeIWYUHBI. MaTeMaTUYeCcKoe OXHUJAHHUE CYMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTuyeckoe 05KHIaHue TEOMETPUIECKOro 1 OMHOMUAIBLHOT O
pacupencaeHui.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacmpeneneHus).
Hucnepcust OuHapHOM  ciiyyallHOM  BenMYMHBL. ~ MaTemMaTudyeckoe  OXuAaHue
IIPOU3BEACHUA U IAUCIEPCUS CyMMbI HE3aBUCUMBIX CIIyYaWHbIX BeJWYMH. [lucnepcus
U CTaHJApTHOE  OTKJIOHEHHWE OWHOMHANbHOrO  pacmpexaenenusd. [ucnepcus
Y CTaHIapPTHOE OTKJIOHEHUE F€OMETPUUECKOr0 PaCIIpEICIICHUS. .

11 KJIACC

HepaBenctBo YeObniméBa. Teopema UYeOwniméBa. Teopema bepuymiu. 3akoH
Oonpmux yucen. BeiOopouHblii MeTOa uccaeqoBaHUN. BeIOOpOUHBIE XapaKTEPUCTUKHU.
OrneHrBaHNE BEPOSITHOCTH COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTtenmmx
TUIIOTE3 C IOMOIIBIO U3YYEHHBIX PaclpeIeICHUM.

HenpepsiBHble  chaydaiiHble  BenuuuHbL.  [Ipumepnl. DyHKUIMS  TIOTHOCTHU
BEPOSATHOCTHU pacmpeeneHusi. PaBHOMEpHOE paclpe/ielieHue U €ro CBOMCTBA. 3ajauw,
IPUBOSIINE K TIOKA3aTEIbHOMY paclpeleNIeHHI0. 3a1a4u, IPUBOIAIINE K HOPMAIBHOMY
pacrtpeneneHnto. OyHKIMS IUIOTHOCTU BEPOSITHOCTU MOKA3aTEIbHOTO paclpeeeHus,
(GYHKIUS TIIOTHOCTUA BEPOATHOCTU HOPMAIBHOTO pacnpeseneHust. OyHKIUS TUIOTHOCTH
U CBOMCTBA HOPMAJIBHOT'O PaCIpEeIeICHHUS.

[TocnenoBaTeIbHOCTh OIMHOYHBIX HE3ABUCUMBIX COOBITUHN. 3ajauu, TPUBOIAIINE K
pacnpenenenuto Ilyaccona.

KoBapmarus nByx ciaydailHeIX BeqnduH. KoadPuImeHT TUHEHHOW KOPPEeISIHu.
CoBMmecTHBIC HAOMIOAEHUS JABYX BENHMYUH. BBIOOpPOUHBI KO3(PGHUIMEHT KOPPEISIUU.
Paznuuue Mexay JTMHENMHOW CBA3bI0O M NPUUYUHHO-CIICACTBEHHOM CB3bI0. JIMHEeWHas
perpeccusi, METOJl HAMMEHbBIIUX KBaJAPATOB.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiaacca oOyJaronuiicss Hay4YuTCs:

K xoniy 10 kmacca oOyJaroniuiicss Hay4uTCs:

CBOOOJTHO OMEPHPOBATH MOHATUSAMH: Tpad, TIOCKU rpad, CBA3HBIA rpad, MyTh
B rpade, 1enb, MUK, EPEBO, CTEIIEHb BEPIITUHBI, IEPEBO CITyYaHHOTO AKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHITHAMU: CITyYaHBIN SKCTIEPUMEHT (OTIBIT), CIIydaifHOe
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (DIEMEHTAPHBIA HWCXOJ) CIy4ailHOTO
OTbITa, HAXOJWTHh BEPOSITHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh W (QOPMYIHPOBATH COOBITHA: IEpecedeHue, OOBEAUHECHUE MTaHHBIX
cOOBITUI, COOBITHE, TPOTUBOIIOJI0KHOE JAHHOMY, UCIOJIb30BaTh AMArpaMMbl Diljiepa,
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KOOPJMHATHYIO NPSIMYIO JJis PEIICHHs 3aJad, MOJb30BaThbCid (POPMYION CIIOKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEH ABYX U TPEX CIyYailHBIX COOBITHIA;

ONEPUPOBATH IOHATHUAMU: YCJIOBHAs BEPOSITHOCTb, YMHOXEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOTO HKCIEPUMEHTA, HAXOIUTHh BEPOSITHOCTH
COOBITHI ¢ TOMOIIBIO MTpaBUIa YMHOXKEHHUS, IEpeBa CIy4ailHOTO OIbITa, UCIOIb30BaATh
dopMyny MonHOW BEpOATHOCTH, (opmyny balieca mpu permeHun 3anay, onpeneisiTh
HE3aBUCUMOCTb COOBITUM 10 (POPMYJIE U 110 OPTraHU3ALMH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSATh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI VISl IEPEUUCICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, PEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMH: OMHAPHBIN CIy4allHBIA ONBIT (MCIBITAHUE),
yCHEX U HEyJlaya, HE3aBUCUMBbIE UCTIBITAHUS, CEPUs UCIIBITAHUM, HAXOJAUTh BEPOSTHOCTH
COOBITHII: B cCepUM MCHBITAHUN /10 MEPBOro ycIiexa, B CepuU UCHIbITaHU bepHymiu, B
OTIBITE, CBSI3AHHOM CO CJIy4ailHBIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OMEpPUPOBATH TMOHATUSMHU: CIOydailHas BeJIMYMHA, paclpe/eieHue
BEpPOATHOCTEH, JuarpaMMa pacrpejelieHus, OWHapHas ciay4yailHas BeJIMYWHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIPEIEIICHUE ABYX CIIy4allHbIX BEJIUYMH,
UCIOJIb30BaTh TaOJUIy COBMECTHOIO pPACHpEAENICHUs JIByX CIydalHBIX BEJIWYMH JJIs
BBIZICJICHUS  PACHPEACIICHUSA KaXIOW BEJIMYMHBI, OIPEACIICHUS HE3aBUCUMOCTU
CIIyYalHBIX BEJINYUH;

CBOOO/IHO OIEpPUpPOBaTh TMOHATHEM MATEMaTHUECKOTO OXUIAHUS ClydyalHOU
BEJIMYUHBI (paclpelesieHns), MPUMEHITh CBOICTBA MaTEMaTHUECKOTO OXHUIAHUS IPU
pellleHnu  3ajay, BBIYUCIATH MAaTEMaTH4YeCKOe OXHJaHue OWHOMHAJIBHOIO U
Ir€OMETPUYECKOTO PACIIPENECIICHUN;

CBOOOJIHO ONEPUPOBATh MOHATHSIMH: JUCHEPCHUS, CTaHIAPTHOE OTKJIOHEHUE
CIy4alHOM BEJIIMYMHBI, NPUMEHATH CBOWCTBA JUCIIEPCUHU CIYYaUHOW BEIIMYUHBI
(pactipenesieHrss) NpU  PELICHUHM 3a7a4d, BBIYMCIATH JUCHEPCHI0 W CTAaHIApPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMHAIILHOTO paclpeaesieHuil.

K xonmy 11 kiaacca oOyJaronuiicss Hay4uTCs:

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHKUA IO JAHHOW BBHIOOPKE M OIEHUBATH
XapaKTepUCTUKN  TEHEPAJbHOW  COBOKYIMHOCTH  JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OlEHHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPATH MPOCTEHIINE
CTATUCTUYECKHUE TUIMOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICIICHUSIMU;

MPUBOAUTH MPUMEPHI 3a/ad, MPUBOJAIIUX K MOKA3aTEIbHOMY paclpelelICHHUIO,
3a/a4, MPUBOJAIIMX K HOpPMalbHOMY pachnpeneiienuto. OnepupoBaTh MOHSITHUSMMU:
(GYHKIUS TUIOTHOCTH BEPOATHOCTH TIOKA3aTENBHOTO  pacmlpeneneHus, (QyHKIUI
IJIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacrpejieneHusi, (yHKIHUS T[UIOTHOCTA U
CBOMCTBa HOPMAJIBHOTO paCTpPEICIICHHUS;

onpenenarb Ko3OPUUUEHT JTUHEHHOU KOPPEISIIUU, BBIOOPOUYHBIA KOADPUIIUEHT
KOPPEJISALIHH.
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10 KJIACC

Ha3zBanue
paznena (TeMbl)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI IEATEIIHHOCTH
oOydJaronuxcs

CITy4aliHbIE COOBITHS
1 BEPOSITHOCTH COOBITHI

¥ CITydaiiHbIe COOBITHS. DIIeMEHTapHBIC
coObITHs (McX0bl). BeposTHOCTH
ciydaitHoro coOwiTusi. BepositHocTH
COOBITHH B OIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITHUSAMH

DOneMeHThl Teopun rpadoB 3 I'pad, cBs3ublii rpad, mpeacTaBiIcHUE [IpeacTaBnsTh OOBEKTHI U CBSI3U
3a/1a4M ¢ MOMOIIBI0 Tpada. MEXy HUIMU C TTIOMOIIBI0 rpada,
Crenensb (BaJICHTHOCTh ) BEPIITUHBI. HaXOJIUTh TyTH MEXK]1y BEPIIMHAMU
[TyTs B rpade. Llenu u nukb. rpada.
I'padsl Ha miockoctu. JlepeBo BrinensaTe B rpade 1enu u MuKIbl.
CJIy4ailHOTO SKCIIEPUMEHTA Ctpoutsb AEpeBO MO OMUCAHUIO
CJIy4ailHOTO OIIbITa, ONKUCHIBATH
Ciy4JaliHble COOBITHSI B TEPMHUHAX
Jiepena.
PemmaTh 3a1auu ¢ MOMOIIBIO
rpados
CityuaiiHbl€ OTBITHI, 3 CitydaiiHble SKCIIEPUMEHTHI (OTIBITHI) BriaensaTe 1 onuchIBaTh

CIIy4allHbI€ COOBITHS B CIIy4YailiHOM
OTIBITE.

DopmMynUPOBATH YCIOBUS TPOBEICHUS
CJIy4ailHOTO OIIBITA.

HaxoauTh BepOATHOCTH COOBITUIMA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HCXOIAMU
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Onepanuu

HaJl MHOKECTBaMU

U COOBITUSIMU.
CroxeHue 1 yMHOKEHUE
BEPOSATHOCTEH.
Ycii0BHas BEPOSATHOCTS.
HezaBucumsbie coObITHS

[Tepeceuenue, 00bEeIMHEHHE MHOYKECTB
U COOBITH, MPOTUBOIIOIOKHBIE
coObITs. Dopmyna cloxKeHUs
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTb.
YMHOXEHHE BEpOSTHOCTEH.

dopMyJia yCIOBHOU BEPOATHOCTH.
dopMyJia NOJTHON BEPOSATHOCTH.
dopmyna baiteca. HezaBucumele
cOOBITHSA

Hcnonp30BaTh quarpaMMel Ditiiepa

1 BepOabHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTeparuit

HaJ COOBITUSIMH.

OrneHUBaTh U3MEHEHUE BEPOSITHOCTEH
COOBITHH 10 MEpe HACTYILJICHUS
JIPYTUX COOBITHI B CITy4aifHOM OTIBITE.
Pemath 3a1a4n, B TOM YuCIIe

C UCIIOJIb30BAaHUEM JIepEeBa CIy4aiiHOTO
OIIbITa, (POPMYIT CIIOKCHHS

U YMHOXXCHHS BEPOSATHOCTEH

DNEMEHTBI KOM6I/IHaTOpI/IKI/I

KomMOuHaTopHOE MpaBuiIo YMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronsHuk Ilackans.
dopmyna 6mHOMa Hhl0TOHA

dopmynupoBaTh U TOKA3bIBATh
KOMOMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4eHHbIE KOMOMHATOPHBIE (hOPMYJIBI
JUTSI TICPEUYUCIICHHS JIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy9aitHOM
OTIBITE.

[Tomp30BaThest hopMynoi

Y TpeyronbHuKoM [lackans

JUTS OTIPEISTICHUS YMCIIa COYCTaHMH.
[Tpumensts hopmyny OnHOMA
HeroTona 11t mpeobpa3oBaHms
BBIPAKEHUI
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Cepuu nociie10BaTeNbHBIX ) buHapHbIi Cily4alHbIN| ONBIT Pa30uBaTh CI10XKHBIE SKCIIEPUMEHTHI

ucnbiTaHui. McnbiTanus (ucmpITaHUE), yCTIEX U HEeYjaya. Ha OTIEJIbHBIC UCIIBITAHUS.

bepuymm. He3zaBucumbie ncnpiTaHus. Pemats 3agauu Ha mouck

Crny4aitHblil BBIOOp Cepust HE3aBUCUMBIX UCTIBITAHUI BEpOSITHOCTEN COOBITUH B cepuu

U3 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VCIIBITAHUH J10 IIEPBOTO ycIexa
HE3aBUCUMBIX UCIIBITAHUM bepHyIun. Y B CEpUSX UCTIbITaHUN bepHyiuu,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)KeE B OIBITAX CO CIy4anHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[Ipaktuueckas padbota C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
C UCTIOJIb30BaHNUEM BJIEKTPOHHBIX ¢dakToB 1 (HopMyI, B TOM YUCIIE B XOJI€
TabIIuUIL MPaKTUYECKON PabOThI C IPUMEHEHHEM

CTaHJAPTHBIX (YHKIIHI
Ciy4aiiHble BETUUMHBI 14 Cnyuyaiinas BenuunHa. Pacnipenenenue OcBauBaTh NMOHATHSA: CIydaiiHas

" pacClIpCaAciICHuA

BEpOSITHOCTENU. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJITMYMHAMU.
[Ipumepsl pactipenenennii. bunapnas
Ciy4aiiHas BenuuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0’KUJAHUE CIIyYaliHON BEJIIMYUHBI.
CoBMmecTHOE pacpeielieHHe IBYX
CIy4daiHbIX BennunH. HezaBrucumeble
ciy4aitHele BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAHHUS.

BEJIMYMHA, paclpeiesieHne, Tadaua
pacrpeneneHus, Juarpamma
pacrpeaeieHus.

HaxonuTs 3Hau€HUs CyMMBI

Y IPOU3BEACHUS CITyYalHbIX BEJTUYUH.
Crtpoutb OMHapHBIC pacupeeIecHus
10 OTMMCAHUIO0 COOBITUI B CITyYalHBIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
reOMETPUUECKOE U OMHOMHAIIBHOE
pacrpeaeneHust.

PewraTe 3a/1aun Ha BEIYMCIICHUE
MAaTEMaTHYECKOr0 OKUJAHHUS.
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MaremaTuueckoe oxXujanne OMHApHOM

CIIly4YallHOM BEJUYHHBI.
Marematuueckoe 0KUJaHnue
Tr€OMETPUYECKOT0 U OMHOMHUATBHOTO
pacnpenenenuii. Jlucnepcus

Y CTaHJAPTHOE OTKJIOHEHHE.
Jucnepcust OMHApHOU ciydaitHON
BeaM4YuHbI. CBOMCTBA JUCIIEPCHUN.
MaremaTnueckoe 0XKUIaHue
IIPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CITYYailHBIX BEJIUYHH.
Jucnepcust OMHOMUATIBLHOTO
paclpeiesieHusl.

[Tpaktruueckas pabota

C UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJINI]

CTpouTh COBMECTHBIE PACIIPEICICHHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUJaHUS.

Pemats 3a1aun ¢ mOMONIBIO
M3YUYEHHBIX CBOWCTB.

[To nuzyueHHbIM hopMysiaM HAXOAUTh
MaTEeMaTHUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE 1 OMHOMHAIBHOE
pacrpeeaeHus

OcBauBaTh NOHATHS : JUCTIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIIyYalHOU
BEJINYMHBI.

Haxonuts nqucnepcuto

10 PacCIpeICIICHUIO.

N3yuath CBOKMCTBA TUCIICPCHH.

[To n3y4eHHbIM (OpMyIIaM HAXOIUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPAKTUIECKON pabOThI

OBILEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

34
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11 KJIACC
HazBanue KomnunuectBo OCHOBHBIE BU/IBI ICSTEIILHOCTH
OcHOBHOE coziepKaHUE
paznena (TeMbl) 4acoB oOy4Jaronuxcs
3aKkOoH OOJBIINX YUCETT 5 Hepasenctso Yebnimena. Teopema Pa3bupath q0oKa3aTeIbCTBA TEOPEM.

Yeobnimena. Teopema bepnysu.
3akoH 60abIIMX Ynce. BoIOopouHbIH
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas padbota

C UCITOJIb30BAaHUEM BJIEKTPOHHBIX
TaOJINI]

OcBauBaTh BHIOOPOYHBI METO/
MCCIIEJOBAHUM, B TOM YHUCJIE B XOJ€E
MPAKTUYECKON paboThI

DNEeMEHThI MaTeMaTUUECKOM
CTaTUCTHKH

I'enepanbHasi COBOKYIHOCTb

U cilydaifHas BEIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMU XapaKTEPUCTUKAMHU.
O1ieHKa CpeTHETO U JUCTIEPCUH
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTtepucTuk. OLeHuBaHue
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runotesa. [ IpoBepka
MIPOCTEUIIINX TUTIOTE3 C TOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPE/ICIICHUMN.
[IpakTueckas padbora

C UCTIOJIB30BaHUEM JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BHIOOpKA, BRLIOOPOYHOE
CpellHee U BEIOOpOUYHAs TUCIIEPCHS.
Brruncnars BoIOOpOYHbBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHSITHUS : CTATUCTUYECKAS
TUIIOTE3A.

OrneHnBaTh BEPOSITHOCTH COOBITHIA

Y IPOBEPATH NPOCTEUIIINE TUITOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B XOJE€ MPAKTUYECKOM
paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacnpeiesieHus),
[I0Ka3aTEIbHOE

1 HOpMaJbHOE
pacrpeneiieHus

[IprMepsl HeNPEPBIBHBIX CIy4YanHbIX
BeNMYUH. QyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3ana4,
IPUBOASIINX K ITOKAa3aTEIbHOMY

Y K HOPMaJIbHOMY PacpeeICHUSIM.
@DyHKIHMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PACIPEECICHHUS.
@DyHKIMA TUIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeIesICHUs

3HAKOMUTHCS MOHATUSIMU::
HEIpepbIBHAsA CllyyalHas
BEJIMYMHA, HENPEPHIBHOE
pacripejieneHue, GyHKIus MIOTHOCTU
BEPOSTHOCTH.

HaxonuThk BEpOsITHOCTH COOBITUI
M0 JTaHHOW (PYHKITMU TUIOTHOCTH.
3HAKOMUTHCS C MOHSITUSMMU:
MOKa3aTeJIbHOE pacupeaesieHue,
HOPMAJIbHOE paclpeesieHue.
Bbis1en1Th 1O ONMCAHUIO CIy4aiiHbIe
BEJIMYMHBI, PACIIPEICIICHHBIC

I10 [TI0KA3aTEJIbHOMY 3aKOHY,

110 HOPMAJIbBHOMY 3aKOHY.
Pa36upats npumeps 3a1a4,
MIPUBOISIINX K [IOKA3aTEIIbHOMY
pacupeneeHro U K HOpMaJIbBHOMY
pacnpeneneHuIo

Pacnpenenenune Ilyaccona

ITocnemoBaTeabHOCTH OJUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3a1aum, MPUBOISIIEH

K pacnpenenenuro Ilyaccona.
[IpakTueckas padbora

C UCTIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJINI]

BriaensaTs o onucaHuio CIy4alnHOTo
ONbITA BEJIMYMHBI, PACIPEACICHHBIC
1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4HCle B XOJI€
MPaKTUUYECKOM pabOThI C IPUMEHEHHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CTy4alHBIMU 6 KoBapuanus nByx ciydaiiHbIX OcBauBaTh MOHATHA: KOBapHAaLIMS,
BEJIMYMHAMU BennunH. Koadduuuent koppensuuu. K03 PULIMEHT KOppesIuy, TUHEeTHAs
CoBmecTHBIE HAOIIOICHUS IBYX 3aBUCHUMOCTb.
BeNU4YUH. BeiOopouHblil koappuuuenT | OneHMBATh XapaKTep CBSI3U MEXKITY
Koppensiuuu. Paznuuue mexay CIIy4ailHBIMU BEJTMYUHAMU, UCXOS
JMHEHHON CBSI3bIO M PUYUHHO- U3 TIPUPOJIbI IAHHBIX ¥ BBIYUCICHHBIX
CJICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHK.
perpeccus. [Ipaktuueckas pabora Hcnonb3oBaTh AMarpaMMbl
C UCITOJIb30BAaHUEM BJIEKTPOHHBIX pacceuBaHus ISl U300 pasKeHUS
TabIIuUIL COBMECTHOI'O PACCEUBaAHMUS
JTAHHBIX.
Haxonuth k03 ULieHTs oOcH
JyarpamMmbl, B TOM YHCJIe
B X0J1€ IPAKTUYECKON
paboThI ¢ MPUMEHEHUEM CTaHIaPTHBIX
byHKIMHA
O06001enue 11 [IpeacraBineHne JaHHBIX C TOMOIIBIO IToBTOPSITH N3YYEHHOE U BHICTPanuBaTh

U CUCTEMAaTH3anus 3HAHUI

TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHAS
CTaTUCTHKA, OTBITHI

C PaBHOBO3MO>KHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
COOBITHI ¢ TpUMEHEHnEM (HOPMYIT
U TpaMuecKuX METO/I0B
(KkoopaMHATHAS TIpsIMasi, IEPEBO,

CUCTEMY 3HAHUU
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nuarpamma Jusepa), cirydyaiHbie
BEJIMYMHBI U pacipeaesiCHus,
MaTeMaTH4YeCKOE OXKHUIaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis poBENEHUs €UHOI0 FOCYJapCTBEHHOIO DK3aMEHa 110 MaTeMaTHUKe (nanee —

EI'D 1o wmaremaTuke) HCHONB3YyeTCS MepedeHb (KOAMPUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHONW NpPOrpaMMbl

CpCaHCTO 06HICI‘0 06p330BaHI/I$I " 3JICMCHTOB COACPIKaHUA.

IIpoBepsiembie Ha EI'D mo MmaTemaTiKe TPeOOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMBbI CpeIHero 001ero 00pa3zoBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbLHON MPOTrpamMMBbl CPETHETO OOIIIETO
00pa3zoBaHwUsI

1

Bnanenue mMerogamMu J10Ka3aTelIbCTB, aTOPUTMAaMK PCIICHUS 3a]1ay;
yMeHre (OpMYJIMPOBATh W ONEPHPOBATH MOHATHSIMH: ONpECICHHUE,
aKCMoMa, TeopeMa, CJIEJICTBUE, CBOWCTBO, MPU3HAK, OKA3aTEIbCTBO,
paBHOCWJIBHBIE  (QOPMYITUPOBKH,  NPUMEHATh  HMX;  yMEHHE
dopMmynupoBaTh 00paTHOE ¥ MPOTHUBOTIOJIOXKHOE YTBEp)KICHUE,
NPUBOAWTHh TIPUMEPHl W KOHTPIPHUMEPHI, HCIIOJB30BaTh METOJ
MaTeMaTHICCKOU WUHIYKIINH; IPOBOJNTH JI0Ka3aTeIbHBIC
pacCyKIeHUsT TIpH pEIICHWH 3ajJad, OICHUBATh JIOTHYECKYIO
NPaBUIBLHOCTh PACCYXJICHUH; YMEHHE OIECPUPOBATH MMOHATHIMH:
MHOJKECTBO, IOJMHOYKECTBO, OTNEPAIMN HaJ MHOXECTBAMH, YMECHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Uisi OMHCaHUs
pEeaNbHBIX MPOIIECCOB U SIBIICHUW W TIPU PEIICHUU 3a7a4, B TOM YHCJIE
U3 JIPYruX y4eOHBIX MPEAMETOB; YMEHHE OINEPUPOBATH MOHSATHUSIMH:
rpad, cBs3HBIN Tpad, nepeBo, MHUKI, Tpad Ha TUIOCKOCTH; yMEHHE
3a/1aBaTh M OMKCHIBATH rpadbl Pa3IMUYHBIMU CTIOCOOAMH; UCTIONB30BATh
rpadsl Ipy pereHuy 3a1a9

YMeHune ornepupoBaTh NOHATUSAMU: HATYPAIBHOE YUCIIO0, LIEII0E YUCIIO,
CTEIEHb C LEIBbIM I[IOKa3aTeJIeM, KOPEHb HATypaJlbHOW CTEICHH,
CTEIIEHb C PAllMOHAJIBbHBIM IOKA3aTENIEM, CTENIEHD C JCHCTBUTEIbHBIM
nokaszaTesneMm, JiorapuM Uucia, CHHYC, KOCMHYC U TaHIE€HC
MIPOU3BOJIBHOIO YHCJIA, OCTATOK MO MOAYJIO, PAallMOHAIBHOE YHCIIO,
UPPAlMOHAIBHOE  YHWCJIO, MHOXECTBAa  HATypajJbHbIX, LEJbIX,
pallMOHANBHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHUE WCIIOJIb30BaTh
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OPU3HAKU JI€TUMOCTH, HAUMEHBIINI 00U 1eTUTENb 1 HAUMEHBIIIEE
oO1iee kpaTHoe, anroput™ EBkina npu penieHuu 3ajayd; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUUMOHHBIMH CUCTEMAMU CYUHCIEHUS; YMEHHE
BBITNIOJHSATH BBIUKUCICHUE 3HAUCHUH U PpeoOpa30BaHusl BIpAXKEHUN €O
cTeneHs MM W Jorapudpmamu,  npeoOpa3oBaHus  JPOOHO-
palMOHAJIBHBIX  BBIPAKEHUN; YMEHHUE OIEPUPOBATH MOHITHIMU:
[I0CJIEI0BATENIBHOCTD, apU(METHUECKAs IPOrPECCusi, FeoMeTpuIecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIasi FeOMETPUUECKAsl IPOrPECCHs;
YMEHHME 3a7aBaTh IOCIEHOBATEIBHOCTH, B TOM YHUCJIE C IMOMOIIBIO
PEKYpPpEHTHBIX  (opMyll; yMEHHE ONEpUpPOBATH  MOHITHSIMU:
KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE KOMILUIEKCHBIE YMCiia, MOAYIb U
apryMeHT KOMIUIEKCHOTO YHucia, (hopma 3anucy KOMIUIEKCHBIX YUCET
(reomeTpuyecKas, TPUTOHOMETpUUYECKasi U ajireOpauyveckas); yMeThb
IPOU3BOJIUTH apuMETUYECKUE NEUCTBUS C KOMIUIEKCHBIMU YUCIIAMM;
OPUBOJIUTH  TPUMEPbl  HCMOJB30BAHUS  KOMIUIEKCHBIX  YHMCEJN;
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, onpenenuTesb
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPEETUTENS

YMeHue onepupoBaTh MOHATHIMU: PALMOHAJIBHBIE, UPPALIMOHAIIBHBIE,
NOKa3aTeNbHbIE, CTEIIEHHBIE, JIOTapU(MUYECKUE, TPUTOHOMETPHUECKHE
YpPaBHEHUS WU HEPABEHCTBA, HUX CHCTEMbI; YMEHHE OIEpUPOBATH
MOHSITUSAMHU: TOXKJIECTBO, TOKIECTBEHHOE TPeoOpazoBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHHI M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHUE pEllaTh ypaBHEHUS,
HEpPABEHCTBA M CUCTEMBI C MMOMOUIBI0 PA3IUYHBIX MPUEMOB; pELIATh
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI C MapamMeTpOM; MPUMEHSITH
YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI JJIsS PELICHUS] MAaTEMAaTUYECKUX
3a/1a49 U 3a71a4 U3 Pa3InIHbIX 00JIaCTel HAYKU U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (DYHKIUSI, YETHOCTh (PYHKITUH,
NEPUOJUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTH (D YHKIIHH, MOHOTOHHOCTh
byHKIIMK, SKCTpeMyM (GYHKIMH, HauOOJblllee ¥ HaWMEHbIIEEe
3HaueHUsA (QYHKIMM Ha TPOMEXKYTKE, HENpepbiBHAS (DyHKIHS,
acUMNTOTHl Tpaduka (QyHKIHMHM, TEepBas W BTOpas MPOU3BOIHAS
GYHKIIUN, TEOMETPUUYECKHA M (DU3WYECKUA CMBICT TMPOU3BOIHOM,
nepBooOpa3Hasi, OINpPEACICHHbII WHTETpal, yMEHUE HaXOJWTh
acuMNTOTHl Tpaduka (YHKIHH; YMEHUE BBIUUCISATH TPOU3BOJHBIC
CYMMBI, TIPOU3BEJICHUS, YACTHOTO W KOMITO3HUITNH (PYHKITUH, HAXOUTh
ypaBHEHHE KacaTelbHOW K Tpaduky (YHKIHH, YMEHUE HAXOJHThH
NIPOM3BOJIHBIE DJEMEHTApHBIX (YHKIWI; yMEHHE HWCIOIb30BaTh
IPOM3BOIHYIO IS UCCIIENOBaHUS () YHKIIMA, HAXOUTh HAMOOIBIIAE U
HAaUMEHBIITNE 3HAYCHUS (PYHKIHI; CTPOUTH TpadhUKH MHOTOWICHOB
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C MCMOJb30BAHUEM allllapaTa MaTeEMaTHYECKOr0 aHan3a; MPUMEHATh
OPOM3BOJHYIO  JUJIl  HAXOXKJICHHUS  HAWJIY4YLIEro  pEHIeHUs B
OPUKIAJHBIX, B  TOM  YHUCJIE€  COLHAIBHO-DPKOHOMHYECKHX U
¢u3nueckux 3ajadax; HAXOJIUTh IUIOWAAd U 00beMbl (UTYp C
NOMOLIBIO HMHTErpayia; MPUBOJUTH MPUMEPHl MaTEMaTHYECKOTO
MOJIETMPOBAHMS C MOMOIIBIO AU hepeHnaIbHbIX YPaBHEHHM

YMeHue omnepupoBaTh MOHATUSAMU: Tpa@uK (yHKUUH, OoOpaTHas
GyHKIMSA, KOMIO3UIUS (PYHKIMHI, TUHEWHAs QyHKUIMS, KBalpaTHUHAS
byHKUMSA,  paudoHanbHas ~ (QYHKIUS,  CTENEeHHass  (QyHKIMS,
TPUrOHOMETpUYeCKre (YHKUHUHU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMK, MOKa3aTedabHass M JorapupmMuueckas (QyHKIUH; YMEHHE
CTPOUTH Ipa@UKU U3YyUEHHBIX (PYHKIUH, BHIIOJHATH MPEeoOpa3oBaHUs
rpaduKoB PyHKIIMH, UCIIOIB30BATh IPAPUKHU IJIs1 U3yUEHUS POLECCOB
¥ 3aBHCHUMOCTEH, MIPHU PEIICHUH 3a]a4 U3 IPYTUX YYEOHBIX MPEIMETOB
U 3a/lad W3 peajbHOM >KM3HU; BbIpaXaTh (OpPMYyIamMu 3aBUCUMOCTH
MEXIYy BEJIMYMHAMU; MCIOIh30BaTh CBOWCTBA U Tpaduku (PyHKIMI
JUIsl pEIlIeHUs YpaBHEHWM, HEPaBEHCTB M 3ajlady C MapaMeTpaMy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pPELIEHUI
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1aUd Pa3HBIX TUIOB (B TOM YHMCJE Ha
MPOLEHTHI, JOJU U YaCTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBapOB
U YCIYyr, HaJIOTH, 3aJayd M3 O0JIACTU YIpaABIEHUS JHMYHBIMU WU
ceMeHHbIMU (UHAHCAMM), COCTABIATH BBIPAKCHHS, YpaBHEHHUS,
HEpPAaBEHCTBA W MX CHUCTEMBbl IO YCIOBUIO 3aJayd, HCCIEN0BAThH
MOJIYY€HHOE PEIICHUE M OIICHUBATH MPaBIONOI00HOCTh PE3YIbTaTOB;
YMEHHUE MOJEIUPOBATH PEAIBHBIC CUTYAllMHd HA SI3bIKE MAaTEMaTHUKU;
COCTaBJISITh BBIPAXKEHHUsI, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUKO  3aJ1a4H, UCCIIEIOBaTh  IOCTPOCHHBIE  MOJENIU C
UCIIOJIb30BaHKUEM alllapaTa aare0pbl, HHTEPIPETUPOBATH MOTYyUYEHHBIN
pe3yJsbTaT

YMeHue omepupoBaTh TMOHATUSAMH: CpefaHee apudMeTHuecKoe,
MeMaHa, HauOoJbIIIee M HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCTIePCHUs,
CTaHJapTHOE OTKJIOHEHWE YHCIOBOTO HAaOOpa; yMEHHE W3BIICKATh,
UHTEPIPETUPOBATH WH(GOPMAIUIO, MPEJCTABICHHYIO B TaOIUIaX, Ha
auarpaMMax, rpaukax, OTpPa)kalollyld CBOWCTBA  PEATbHBIX
IIPOIIECCOB W SIBIICHWUW; TMPEACTABIATh WHOOPMAIUIO C TMOMOIIBIO
Ta0NUI] U JUarpaMM; HCCJEeA0BaTh CTATUCTUYECKHE JaHHBIE, B TOM
Yyucjie C MNPUMEHEHUEM TIpapUUYecKuX METOJ0B M 3JIEKTPOHHBIX
CpPEeACTB; TpauUUecKu HCCIEIOBATh COBMECTHbIE HAOJIOACHUS
C MIOMOIIBIO JUAarpaMM PacCEUBaHUS U JIMHEMHON PErpecCuu
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YMeHue OIepUpOBaTh NMOHATUAMU: CIYyYaWHBIM ONBIT U CIIy4YalHOE
COOBITHE, BEPOSTHOCTb CIYyYaHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C MCHOJb30BAHUEM IpapuecKUX METOJOB; MPUMEHATh
(GOpMyIIbI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (POpMyIy MOITHOM
BeposiTHOCTH, (opmyny bepHymin, kKoMOuHaTOpHBIE (HaKThl U
(GOopMyIbl; OLICHMBATh BEPOSTHOCTH pEAlbHBIX COOBITUN; yMEHHE
ONEpUPOBATh IIOHATHSAMM: CIIy4alHass BEJIWYWHA, PACHPEHECICHUE
BEPOSATHOCTEN, MaTeMaTU4EeCKOe OKUJAHHUE, JUACTIEPCUS U
CTaHJApTHOE  OTKJIOHEHHWE  CIydyaHOM  BENWYHUHBI,  (DYHKIIMU
pacnpenesneHuss U IUIOTHOCTM PaBHOMEPHOIO, II0OKAa3aTelIbHOTO U
HOPMAJIbHOT'O PaCIpENeNICHU; YMEHHME MWCIOJIb30BaTh CBOMCTBA
U3YUYCHHBIX paCHpPENCIICHUNA [UIsd pPELICHHs] 3a1a4d; 3HAKOMCTBO C
NOHSATUSIMU:  3aKOH  OOJBIIMX  YHUCEN, METOAbl  BBIOOPOUYHBIX
UCCIEOBAHN; YMEHHE MPUBOJIUTH MPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YKCEN B MPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSX; YMEHUE
ONEpUPOBaTh  IOHATHUIAMHU: COYETAHWE, I[IEPECTaHOBKA, YHUCIIO
COUETaHUM, YHUCIO TepecTaHoBOK; OuHOM HploToHA; ymeHue
OPUMEHATh KOMOWHATOpHBIE (DaKThl U PACCYKIEHUS NIl pELICHMS
3a/a4; OLCHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSIMHU: TOYKA, MpsMas, IUIOCKOCTh,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA VyIJa, IUJIOCKUA Yrod,
NBYTPaHHBIA yroj, TPEXTPaHHBIA Yroj, CKPEIIMBAIOIINECS MPSIMBIE,
NapajieIbHOCTh U NEPHEHAUKYISPHOCTD MPSAMBIX U IIIIOCKOCTEM, YTo
MEXKIY OPSIMBIMH, YTOJ MEXKIY IPSIMON U IMIIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMH, PAcCTOSIHUE OT TOYKHA JO IUIOCKOCTH, PACCTOSIHUE
MEXKJIY MNOPSIMBIMH, PACCTOSAHUE MEXIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPHU PEUICHUU 3a7]ad HU3yYCHHbIE (PaKThl U TECOPEMBI
IJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAOLIETO
MHpA;  CTPOUTH  MATEMATUYECKHUE  MOAEIM C  [OMOIIBIO
F€OMETPUYECKUX ITOHATUM W BEJIIMYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3aa4U

10

YMeHue onepupoBaTh NOHATUAMU: IIIOMAJL PUTYPBI, 00BEM (DUTYDBI,
MHOT'OTPaHHUK, MPaBUJIbHBIN MHOTOTPaHHUK, ceYeHue
MHOTOTpaHHUKa, Ky0, mapauieenune, mpu3Ma, nupamMmuaa, Gpurypa u
NOBEPXHOCTh BpaIllEHUs, IWIMHAP, KOHYyC, Iap, cdepa, mionaiab
chepbl, IMJIOMIA[b MOBEPXHOCTH MHUPAMUAbI, MPU3MBI, KOHYCa,
HUWIMHApa, 00beM KyOa, MPSIMOYroJIbHOTO Mapajljieienunesaa,

85




OdenepanpHas padbouas nporpamma | Matemaruka. 10-11 xmaccel (yriyOjaeHHBIH YpOBEHb)

NUpaMuIbl, NPU3MbI, LWIMHApA, KOHYyca, Imapa, pa3BepTKa
NOBEPXHOCTH, CEYEHUS KOHYCAa U LWINHJIPA, MMAPAIJIENbHBIE OCU WIIN
OCHOBAaHMIO, CEYEHHME Il1apa, IUIOCKOCTh, Kacawmasics cQepsl,
UWIMHAPA, KOHYCa; YMEHHME CTPOUTH CEUYECHHE MHOTOTPAaHHMKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TTOBEPXHOCTH BpAIEHUS, UX
CEYEHUs, B TOM YHUCJIE C NOMOIUBIK AIEKTPOHHBIX CPEICTB; YMEHHE
OPUMEHSATh CBOMCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSATEIBHO
dopMynHpoBaTh ONpeAeNieHUs H3ydyaeMblX (Uryp, BbIABUTaTh
TUNOTE3bl O CBOMCTBAX M TMpPHU3HAKaX TeOMETPUYECKuX (Guryp,
00OCHOBBIBaTh ~ WJIM  OINpOBEpraTh UX; yMEHHE MPOBOIUTH
kjaaccupukanuioo ¢GUryp Mo pas3idyHbIM [PU3HAKAM, BBIIOIHSIThH
HEOOXOIMMBIE IOTIOJIHUTENbHbIE TOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHSMHU: JBHIKCHHE B MPOCTPAHCTBE,
napasuIeIbHBIN ePEeHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MoA00UsI, MOJ00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W TOJJOOHBIC (PUTYPHI, B TOM YHCJIE B MIPHPOIC,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh T€OMETPUYECKHUE OTHOIICHUS
P PEIIeHUU 3a]a4; HaXOJUTh T€OMETPUUECKHE BETUYHMHBI (JIJIMHA,
yroJ, IUioniaab, 00beM) MpHU PEIICHUH 3aJad U3 JAPYTruX Y4eOHBIX
OpeIMEeTOB W M3  peajbHOM  JKW3HU; YMEHHUE  BBIYHUCIATH
reOMETPUYECKUE BEJIMUYHMHBI (JITTMHA, YTOJl, TUIOIab, 00HEM, IIIOIIA b
MOBEPXHOCTH), MCIOJb3ysd U3y4eHHbIe (OPMYIbI U METO/bI, B TOM
quclie: IUIOMAAb TOBEPXHOCTH TMHPAMHJIBI, TPU3MBI, KOHYCa,
MWIMHApa, IUIomanb cdeppl; o0beM KyOa, MPSIMOYTOJBHOTO
napajiesienuneia, TupaMuabl, TPU3Mbl, MWINHApPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIIICHHE 00bEMOB MOJO0HBIX PUTyp

12

YMeHue onepupoBaTh MOHSATUSIMH: NPSIMOYroJibHasi CHUCTEMa
KOOpPJAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIUHATHI BEKTOpPA, CyMMa
BEKTOPOB, ITPOU3BEICHUE BEKTOPA HA YHUCIIO, Pa3JI0)KEHUE BEKTOpa 10
0a3ucy, CKalsipHOE TMPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHUE  HCIOJb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIM METOA JJIsl pellIeHHs] TEOMETPUUYECKUX 3a7ad U 3aja4
JIPYTHX Y9eOHBIX MTPEAMETOB

13

YMeHre BBIOMpATh MOAXOASIIMA METOJ IS pelIeHUs 3aaadw;
IIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKW B W3YYEHUHU NOPUPOAHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W SIBICHUH; YyMEHWE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE MPUBOJIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUA POCCHUMCKOW HU MHUPOBOH
MAaTeMaTHYECKON HAYKH
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IlepedeHsb 3j1eMEHTOB coep KaHus, NpoBepsaeMbIXx HA EI'D mo maremaTtuke

Kon [IpoBepsieMblii 2JIEMEHT COAECPIKAHUA
1 Hucna v BIYUCICHUS

1.1 |HarypanbHble u uensie uncina. [lpusHaku 1e1MMoCTy UEAbIX YUCeT

1.2 Panmonanbabie yncna. OOBIKHOBEHHBIE M JIECSITHUYHbBIC APOOH, MPOLICHTHI,
OCCKOHEUHBIE TIEPHOIUICCKUE APOOH

1.3 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
¢ apuPMETHICCKUMU KOPHIMHU HaTYpaIbHOUW CTECIICHH

1.4 Crenenb ¢ 1enbM nokazaresieM. CTENeHb ¢ pallMOHAJIbHBIM MTOKAa3aTeJEeM.
CgolicTBa cTeneHU

1.5 | CuHyc, KOCUHYC M TAHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTCHC YHCJIOBOTO apryMeHTa

1.6 |Jlorapudm uncna. JlecaTHUHBIC U HATypaTbHBIC JOTAPHPMBI

1.7 | dewicTBuTenbHBIC yKciia. ApudMeTHUECKUEe Onepalun ¢ 1eHCTBUTEIbHBIMU
yuciamu. [IpubnuxeHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U
OIICHKA Pe3yJIbTaTa BEIYMCIICHUN

1.8 |IIpeoOpa3zoBaHue BhIpAKEHUMA

1.9 | KommiekcHble yncna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 | Lensie u ApoOHO-palIMOHAIBHBIC YPAaBHCHHUS

2.2 | HppammoHaibHbIe YpaBHCHUS

2.3 TpuroHomeTpuyecKkue ypaBHEHHs

2.4 | TlokazaTenbHbIC U IOTapU(PMUUECKIE YPaBHEHUS

2.5 | llensie u npoOHO-palIMOHATLHBIC HEPABEHCTBA

2.6 | UppammoHanbHble HEpaBEHCTBA

2.7 |IlokazaTenbHbIC U TOTapru(PMHUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuyeckue HepaBeHCTBA

2.9 CucTtembl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10 | YpaBHEeHUs, HEPABEHCTBA M CHCTEMBI C ITapaMeTpaMu

2.11 | Marpwuia cucTeMbl JTUHEHHBIX ypaBHeHHA. OTpeaeuTeIh MATPHUIIHI
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3 OyHKIUHU U TpaduKu
3.1 OyHKIMA, cnocoObl 3amanus QyHkuuu. ['padpuk QyHkumu. B3anmuo
oOpatHble (yHkuuu. YetHele U HeueTHble (QyHKIMHU. Illepuoanueckue
byHKIUHA
3.2 | OOnacTp onpeAeNeHuss U MHOXKECTBO 3HaueHU pyHkuuu. Hyau @yHkiuu.
[TpomexyTKkH 3HAKOMOCTOSAHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH ()YHKIIWH.
MakcuMymMbl W MHHMMYMBI QyHKIUH. Haunbonbpliee W HauMeHbIee
3HaYeHHe (PYHKIUN Ha TIPOMEKYTKE
3.3 | Crenennas GyHKIMS C HATYpaJIbHBIM U LEJbIM MTOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa u rpaduK KOpHS N-0i CTEeNeHn
3.4 | Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpapuKu
3.5 |Iloka3arenpHas u norapudmuueckas GyHKINUU, UX CBONCTBA U rpaduKu
3.6 Touku pazpsiBa. AcuMnToThl TpadukoB QyHkIui. CBOMCTBA (YHKIUH,
HETIPEPHIBHBIX HA OTPE3Ke
3.7 | IlocinenoBatenbHOCTH, CIOCOOBI 3a1aHUS TTOCIEI0BATEILHOCTEH
3.8 | Apudmernueckass u reoMmerpuueckas mnporpeccur. dopmyina CIOKHBIX
IPOLIEHTOB
4 Hauana MmatemaTrueckoro aHanusa
4.1 [IpousBonnas Gynkuuu. [Ipon3BoaHBIC AIeMEHTAPHBIX () YHKIIHIMA
4.2 [IpumMeHeHnEe TPOU3BOIHON K UCCIE0BAHNIO (YHKIIMH HA MOHOTOHHOCTh H
skcTpeMyMbl. HaxoxnaeHue HauOOJIBLIIETO M HAUMEHBIIETO 3HAYCHMS
GbyHKIIMM Ha OTpe3Ke
4.3 | IlepBooOpa3nas. MuTerpan
) MHoOXxecTBa U JIOTUKa
5.1 MHoXxecTBO, onepaluu HaJ MHOKecTBaMHU. J(narpamMmmsl Ditnepa — Benna
5.2 |Jloruka
6 BeposiTHOCTh M cTaTUCTHKA
6.1 |OnwucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 | KomOunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
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7.2 [IpsimMBbIE ¥ IIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrorpanHuku

7.4 | Tena u mMOBEPXHOCTH BPAILLECHUS

7.5 | KoopauHAaThbl 1 BEKTOPHI
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