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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no mMaTeMaTuke yriayOia€HHOro YpOBHs Jisl 0Oy4YaroIUXCsl HA YPOBHE
cpeaHero obmiero obOpa3zoBanus pa3paborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBAaHUU, TPEABSIBIAEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHHI0, U TpPaJHULMUA poccuiickoro obOpa3oBaHus. Peanuzauus mOporpamMmbl
Mo  MareMaTuke  OOeCleYyuBaeT  OBJIAJCHHME  KIIOUYEBBIMH  KOMIIETCHLMSIMH,
COCTaBIIIIOIIMMHM OCHOBY JUII CaMOpa3BUTHS M  HENPEPBIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOLIEKYIBTYPHOTO, IMYHOCTHOTO Y MMO3HABATENBHOTO Pa3BUTHSI JIMYHOCTH
00yJaronuxcsi.

B nporpamme mo mMaTemMaTtuke y4TEHBI HIIeH U ToJokeHus1 « KoHIenmun pa3BUuTHs
MaTemaTudeckoro obOpazoBanuss B Poccuiickoit ®enepanuu». B coorBercTBUUM
C Ha3BaHUEM KOHIICTIIIMM MaTEMaTUYeCKOoe 00pa3oBaHUE JOJIKHO, B YACTHOCTH, pelIaTh
3ajlayy obOecrieueHus HEOOXOAMMOro CTpaHe 4YHciia OOyYaromIMXcs, MaTeMaThyecKas
MOJICOTOBKA KOTOPBIX JOCTaTOYHA JUJISi MPOJOJKEHUS O00pa3oBaHUs MO Pa3IMYHBIM
HaAIPaBJICHUSIM, BKIIIOUas MpErnojaBaHue MaTeMaTHUKW, MaTEeMaTUYECKUE UCCIIeI0BaHuS,
paboty B cdepe HMHPOPMAIMOHHBIX TEXHOJIOTMM W JPYruxX, a Takxke oOecreyeHus
JUTSL K&KJ0T0 00Yy4aroIIerocsi BO3MOKHOCTH JOCTHXKEHUS MAaTEMAaTHYECKOW MOJITOTOBKU
B COOTBETCTBMM C HEOOXOJUMBIM €My YpoBHeM. VIMEHHO Ha pelleHHe 3TUX 3aaad
HalleJIeHa IIporpamMmma 1o MaTeMaTuke yriayO0ia€HHOIO ypOBHSL.

B snoxy uugpoBoil Tpancgopmanuu Bcex cdep UYeIOBEUECKOH AesTebHOCTU
HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3  xopoiei
MaTeMAaTUYECKOW MOATOTOBKHU. DTO O0YCIOBJIEHO TEM, YTO B HAIllM JHMU PACTET YHUCIIO

CHEIUANTBHOCTEH, CBS3aHHBIX C HEMOCPEJACTBEHHBIM IPUMEHEHHEM MAaTEeMAaTUKHU:
U B cdepe SKOHOMUKH, WU B Ou3HECE, W B TEXHOJOTHYECKUX OOJIACTIX, U JakKe
B TyMaHuTapHbiX cdepax. Takum oOpazoM, Kpyr o0OydarOIIMXCs, M1 KOTOPBIX
MaTeMaTUKa CTAHOBUTCA 3HAUYMMBIM MpeAMeToM, (yHIaMEeHTOM 00pa3oBaHUf,
CYIIECTBEHHO pacmupsieTcsi. B Hero BXOAT HE TOJBKO OOydaroluecs, MIaHupyoInue
3aHUMAThCSI TBOPYECKOM W UCCIIENOBATEIhCKONM paboToi B 001acTH MaTEeMaTHKH,
uHdopMaTHKH, HU3NKH, IKOHOMHUKHU U B JPYTUX 00JACTIX, HO U T€, KOMY MaTeMaThka

HY>KHa JIJIs1 UCTIOJIb30BaHUS B Ipo(deccHsiX, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.
[IpuknagHas 3HaYUMOCTH MaTEeMaTUKH OOYCIOBJIEHA TeM, 4YTO €€ MpeaMETOM
ABIAIOTCS (YHIAMEHTAIBbHBIE CTPYKTYPBI HAIIETO0 MUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUU
HEONPeeIEHHOCTA, OT MPOCTEHINX, YCBAaWBAEMBIX B HEMOCPEIACTBEHHOM OIIBITE,
710 TOCTATOYHO CJIOHBIX, HEOOXOAMMBIX JIJISi PA3BUTHUS HAYYHBIX M TEXHOJIOTHYECKUX
uaei. be3 KOHKpEeTHBIX MaTeMaTHYEeCKUX 3HAHWN 3aTPYJHEHO TMOHWUMAaHHUE MPUHITUIIOB
YCTPONCTBA W WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE W MHTEPIIPETAITUS
pa3HOOOpa3HOM  COLMAaIbHOM, HKOHOMHMYECKOH, TMOJUTHYECKON  uHdOpManuw,
Manodd(exkTrBHA TOBCEIHEBHAs IMpaKTUYeCcKass IeATelbHOCTh. Bo MHorux cdepax
poecCHoHaNBHOM NeATeTbHOCTH TPEOYIOTCSI YMEHUS BBITTOTHATH PACYETHI, COCTABIISATH
QITOPUTMBI, TPUMEHATH (HOPMYJIBI, TPOBOJUTH TEOMETPHUECKHUE W3MEPEHUS W
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MOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATH M MPEACTABIATh HHPOPMAITHIO
B BUJIE TaOJIHII, TUarpaMM U Tpa(UKOB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX
COOBITHIA.

OmHOBPEMEHHO ¢ pacuupeHreM chep MPUMEHEHUS MaTeMAaTUKH B COBPEMEHHOM
obmecTBe BCE 0Oojee BakKHBIM CTAHOBUTCS MATEMATHYECKUH CTHIb MBIIUIEHHS,
MIPOSIBJIIONINICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBBIKaX. B mpomecce wu3ydeHUs
MaTeMaTUKH B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEJOBEKA €CTECTBEHHBIM
o0pa3oM BKJIIOYAIOTCS MHAYKIMSA U ACAYKIHsI, 0000IICHHEe U KOHKPETHU3AIls, aHaTUu3 U
CUHTE3, KiIacCUpUKAIMI W CUCTeMaTh3arus, abcrparupoBanue u aHamorus. OOBEKTHI
MaTEMaTUYCCKUX YMO3aKIIOUEHUN, TMpaBWia WX KOHCTPYHUPOBAHHUS PACKPBIBAIOT
MEXaHHM3M  JIOTHUYECKUX  IOCTPOSHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMCHUS
dbopMyHpoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXKICHHUS, TEM CaMbiM (DOPMUPYIOT
JOTUYCCKUN  CTWJIb  MBINIICHUSA. Beaymas poib  TPHHALICKUT MaTeMaTHKe
B ()OPMHUPOBAHUU AJTOPUTMUUYCCKON KOMITOHCHTHI MBIIIICHUS W BOCIIUTAHUM YMCHHUH
JCHCTBOBAThL 10 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh H3BECTHBIC U
KOHCTPYHUpPOBaTh HOBBIC. B Tmporecce pemieHus 3aja4 — OCHOBBI IS OpPTraHH3aIldd
y4eOHOM JIEeSITeIbHOCTH Ha YpPOKaX MAaTeMaTHKH — pa3BUBAIOTCA TBOpYECKAs W
NIPHKJIaJIHAsE CTOPOHBI MBIIIJICHUS.

OOyueHue mMaTeMaTHKE JaéT BO3MOXKHOCTH Pa3BUBATh y OOYYarONIUXCS TOYHYIO,
paIMOHAILHYI0O U MH(POPMATUBHYIO pPeYb, YMECHHUE OTOMPATh HamOoJiee MOIXOJSIINE
SI3BIKOBBIC, CHMBOJIMYCCKHE, TpapUUecKue CPEACTBA IS BBIPOKCHHS CYXKICHUH U
HATJISATHOTO UX MPEICTABIICHHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOIIel KYyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCS 00IIIee 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MIPEACTABICHHE
0 TMpeaMeTe W METOJIe MaTeMAaTHUKH, €r0 OTIMYMUSIX OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHHS MAaTeMaTHKU JUIsl pPEelIeHUs
HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum oOpa3oM, MaTeMaTudeckoe o0pa30BaHUE BHOCUT
CBOH BKJIaJ B hOpMUPOBAHKE OOIICH KyIbTyphl YEIOBEKA.

N3yuenne MareMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO YEIIOBEKa,
MOHUMAHUIO KPacoThl W M3AIIECTBA MATEMAaTUYECKUX PACCYXKICHHUM, BOCIPHUSITHIO
r€OMETPUYECKUX POPM, YCBOCHHIO UACH CHMMETPHUH.

[TpuopureTHpiME 1IesIMU 00yueHus maTemaTuke B 10—11 knaccax Ha yriayOnéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS :

dbopMupoBaHUE TIEHTPATBHBIX MATEMAaTUYECKUX TOHSITHH (YUCIIO, BEIUYMHA,
reoMeTpudeckas (Gurypa, TmEepeMeHHas, BEPOSATHOCTh, (QYHKIHSA, MPOU3BOJHAS,
WHTETpaj), 00eCIeYnBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHIECKOTO
o0Opa3oBaHus 00yUaIOIUXCS;

MOJIBEICHHE OOYYAIOMIMXCA Ha JOCTYITHOM [JIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MAaTEMATUKH U OKPYKAIOMIETO MUPA, TOHUMAHUIO MAaTEMATUKH KaK 4acTh
o0IIIel KyJIbTYPBI YEIOBEUECTBA;

pa3BUTHE WHTEIUICKTYIbHBIX M TBOPYECKHX CIOCOOHOCTEW OO0ydJarommuxcs,
MO3HABATEIILHON aKTHBHOCTH, MCCIICIOBATEIHCKUX YMEHUHN, KPUTUIHOCTH MBIIUICHHUS,
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MHTEpeca K U3YYCHUIO MaTEMATUKHU;

dbopmupoBaHue (PyHKIHOHATBHOM MAaTEMAaTHUYECKON TPaMOTHOCTH: YyMEHUs
pacro3HaBaTb MAaTEMaTHYECKHE AacCleKThl B pPEAIbHBIX KU3HEHHBIX CHUTYalUSIX
U TpU U3YYCHUU JPYrHMX YYEeOHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIUpPOBaTH WX Ha S3bIKE MaTeMaTUKH U  CO3/1aBaTh
MaTeMaTU4YeCKUe MOJCNIH, TNPUMEHATh OCBOEHHBIM MaTeMaTHYECKHU  ammapar
JUISL pelieHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPHPETHUPOBATH U OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSIMU cOJiepkaHusg MaTeMaTtuku B 10—11 kimaccax yriy0i€HHOTO
ypoOBHS  sBJsOTCS: «Uucna W BBIUHCICHUS», «Anredpa» («Anredpandeckue
BBIpAKEHUS», «YPaBHEHUS U HEPAaBEHCTBa»), «Hayana maTremaTudyeckoro aHaimsan,
«Teomerpusa» («I'eomerpuueckue QGurypsl W HUX CcBoMcTBa», «M3mepenue
FCOMETPUYECKUX BEIUYMHY»), «BeposSTHOCT U cTaTUCTUKay. JlaHHBIE JUHUH
pa3BHUBAIOTCA MapaLIeNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT JPYIoi, a B TECHOM KOHTaKTe U B3aumo/ieiictBuu. Kpome storo,
uX OOBEIUHSIET JIOTMYECKAash COCTABIISIONIAS, TPAIUIIMOHHO TPHUCYIIAs MaTeMaTUKE U
IMPOHM3BIBAIOIIAS BCE MaTeMaTHYECKHE KypCchbl U COJepKaTelbHbIC  JIMHHMU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHATUIMU:
OTpeJIeNIeHHe, aKCHOMa, TeopeMa, CIIEJICTBHE, CBOWMCTBO, MpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUMPOBKM,  yMeHHE  QopMynupoBaTh  oOpaTHOe U
IPOTUBOIOJIOKHOE  YTBEPXKJIEHHUE, TMPUBOAUTH TMPUMEPHl M  KOHTPIPUMEPHI,

UCIIOJIb30BaTh METOJ] MaTeMaTH4eCKOW MHIYKIHUHU, MPOBOIAUTH JIOKAa3aTEIbHBIC
pacCy>KIeHusi TpU pelIeHWH 3aJlay, OLEHUBATh JIOTUYECKYIO MPaBUIBHOCTH
pacCcy>KIeHU» OTHOCUTCS KO BCeM Y4YeOHBIM Kypcam, a (OpMHUpPOBAHUE JIOTHUYECKUX
YMEHHUI pacrpefensercss 1Mo BCeM TojaM OOyYeHHs Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHMsL.

B cootBerctBun ¢ ®I'OC COO MaremaTHKa SBISIETCS 00513aTEIbHBIM MTPEIMETOM
HAa JIaHHOM ypOBHe oOpa3oBaHusa. Hacrosmeir mnporpaMMoll 1O MaTeMaTHKE
npeaycMaTpUBaeTCsl M3ydeHHe ydeOHoro mpeamera «Marematuka» B paMKax TpEX
y4eOHBIX KypcOB: «AnreOpa W Hadajga MaTEMaTHYECKOTo aHaiam3a», «l eomeTpus»,
«BeposATHOCTh M cTaTUCTUKa». POPMUPOBAHUE JIOTUYECKUX YMEHHH OCYILECTBISETCS
Ha TIPOTSHKEHUU BCEX JIeT OOyYeHHMs Ha YpOBHE CpedHero oOmiero oOpa3oBaHUf,
a DJIEMEHTHI JIOTUKUA BKJIIOYAIOTCS B COJIEpKAHME BCEX HA3BAHHBIX BBINMIC YYCOHBIX
KYpCOB.

O0Omiee  KOJIMYECTBO YAacOB, HAMPABICHHBIX HA HW3YYEHUE MaTeMaTHKH
Ha yrirybiaennom yposae —544: B 10 kiracce — 272 yaca (8 wacos B Henenro), B 11 kiacce —
272 yaca (8 4acoB B HEJIEIIO).



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

1) rpaIaHCKOr0 BOCIIMTAHUA:

C(OPMHPOBAHHOCTh TPAKIAHCKON TO3UIUU OOYYAIOMIETOCS KAaK aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHa POCCHHCKOTrO OOIIECTBA, NMPEICTABICHUE O MAaTeMaTHYECKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUH, MPOLEAYP IPaXkKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAMH B COOTBETCTBUU C X (PYHKIUSAMHU M Ha3HAUCHUEM;

2) MATPHOTHYECKOr0 BOCITHTAHMSA:

c(hOpMUPOBAHHOCTh  POCCUHCKOW TPAKIAHCKOWM MJICHTUYHOCTH, YBAXKCHUS
K TPOLUIOMY M HACTOAIIEMY POCCHMCKOM MATEMAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTUKCHHUSAM POCCHUMCKUX MAaTE€MaTUKOB M POCCHMCKON MATEMATUUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTWIXKEHMM B JPYrUX HayKaxX, TEXHOJOTHSAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAaHMS, ATHUYECKOIO IIOBEIECHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUN HAyKH M AESATEIbHOCTHIO YYEHOrO, OCO3HAHUE JUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIKOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPACCYXKICHHH, BOCIPUUMYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) ¢pu3nyecKoro BOCIUTAHUS:

c(hOpPMHPOBAHHOCTh YMEHHS IPHMCHATH MaTEMaTHYCCKHE 3HAHHMS B HHTEpecax
3I0POBOTO W 0Oe€30macHOro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pPOBOE TMHTAHUE, COATAaHCHPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
perynsipHas Gu3UYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-030POBHTEIBHON JCSATSILHOCTHIO;

6) TPY10BOr0 BOCIUTAHMS:

TFOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUSI, HUHTEPEC K Pa3InyHbIM
chepam TPOPECCHOHATLHON JEATENHPHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eg
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymed mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHbI, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTHU4eCKOMYy OOpa30BaHUIO U caMOOOpPa30BAHUIO HA MPOTSKEHUU BCEH JKU3HU,
FOTOBHOCTh K aKTHBHOMY YYaCTHIO B PELICHUU MPAKTHYECKHUX 3a]1a4 MAaTEMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHYEeCKOro BOCIIMTAHMS

Cc(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIHUSHUS COLUAIBHO-
HSKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHOM U COIHATBLHON CPEIbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHUECKUX MPOoOJeM, OpHUEHTAlUs Ha MPHMEHCHHE
MaTeMaTHYECKUX 3HAHMN I pPElmICHHS 3aaa4 B OO0JaCTH OKPY)KaIoMICH Cpejbl,
IUTAHUPOBAHME MOCTYIIKOB U OIIEHKH MX BO3MOKHBIX IOCJIEACTBHI I OKPY KaroIei
Cpebl;

8) HeHHOCTH HAYYHOTI'0 IIO3HAHMS

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOMN MPaKTHKH, IOHMMaHUE MaTeMaTHYeCKON HAayKd Kak
cephl YeT0BEUECKON AeSITEIBPHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AI[MM, OBJaJCHUE S3BIKOM MATEMATHKA M MaTEMaTHYECKOH KyJIbTypoil
KaK CpPEJACTBOM IIO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO IESITEIHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare u3ydeHHss MaTeMaTUKH Ha YPOBHE CPEIHEr0 00IIero oO0pa3oBaHMS
y oOywaromierocs OyayT chOpMHUpPOBaHBI TO3HABATEIbHbIE YHUBEPCAJIbHbIE Y4YEOHBIE
JIEUCTBUSI, KOMMYHUKAaTHBHBIC YHHBEpCAJbHbIE Y4YeOHbIE MICHCTBUS, DPETYIATHUBHBIC
YHUBEpPCAJIbHBIE yueOHbIE IEUCTBUSA, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIC YUyeOHbIEe IeiCTBUSA
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBJISIT W XapaKTEpPU30BaTh CYHICCTBEHHbIE MPHU3HAKKM MaTEMaTHYECKUX
O00BEKTOB, TOHSATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIHUPOBATH OINpPEACICHUS
NOHSITHM, YCTAaHABIMBATH CYIECTBEHHBIH TMPHU3HAK KIAcCU(PHUKAIIMK, OCHOBaHUS
7U1s1 0000IIEHNS U CpaBHEHUS, KpUTEPUHU MTPOBOJUMOTO aHAJIN3a;

BOCIIPHUHUMATh, (DOPMYIUPOBATH U MPEOOPA30BLIBATE CYKICHHS: YTBEPAUTEIbHBIC
Y OTpHUIATENIbHBIC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIC;

BBISIBIISIT MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBA3U W IPOTHBOPEUHUS
B (akrax, MaHHBIX, HAOTIOJEHUSX U YTBEPXKIACHUSAX, NpeNaratb KpPUTEPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JieaTh BbIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUI
(OpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh apryMEHTAILMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh COCO0 penieHrs yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KpUTEPUEB).



Ba3oBble ucciienoBareibCKue 1eiiCTBUA:

WCIONBb30BaTh BOINPOCHl KaK  MCCIENIOBATEIbCKUI HMHCTPYMEHT [O3HaHWUS,
dbopMynUpoBaTh BOIMPOCHI, (PUKCHUPYIOLIUE MPOTHUBOpEUUE, MpobdieMy, yCTaHABIUBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBINM  SKCIEPUMEHT, MCCIIEI0BaHUE
[0 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SIBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITETbHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJABI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOCHUS, UCCIEOBAHUSI, OIICHUBATH JIOCTOBEPHOCTH MOJYyYCHHBIX
PEe3yIAbTaTOB, BHIBOJIOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BbBIJBUTATH
MPEATNOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIIATH JAeUIIUTHI HHGOPMAIIUHU, TAaHHBIX, HEOOXOIUMBIX JIJIS OTBETA Ha BOIIPOC
U JUTsI pEIICHUS 3a]1auu;

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

CTPYKTYpPHpPOBaTh HH(OpPMAIIMIO, MPEACTaBIATh €€ B pa3IuyHbIX (dopmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHUBHBIE YHHBepPCAJIbHbIe yuyeOHbIe HeHCTBUS:

BOCIIPUHMMATh M (GOPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH
U 1eJISIMU OOIIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO XOJy PEIICHHS 3aJa4l, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3yIbTaT;

B XOJie¢ OOCYXIEHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOU TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/iauu, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA TMOWCK PEIICHHUS,
COTOCTAaBJSITh CBOM CYXACHHUS C CYXICHHSIMHU JPYyTrUX YYaCTHUKOB JHAIIOTa,
OOHapy>XHUBaTh Pa3IMYME U CXOJACTBO IMO3UIIMIA, B KOPPEKTHOU Gopme HopMyIupoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJAbTaThl PEHICHUS 3aJadud, HKCICPUMEHTA, WCCIEeIOBaHNUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (GOpMAT BBICTYIUICHUS C Yy4€TOM 3aaad
MPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHUBepPCaJbHble yuyeOHbIE 1eiCTBUA
Camoopranusanus:

COCTaBJISITh IUIAaH, AJITCOPUTM PELIEHUs 3a/1a4M, BBIOMPATh CIIOCO0O PELIeHUs C YYETOM
UMEIOILIUXCS PECYypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaTh M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(pOPMAIUU.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATENbHOU pe(IIEKCMH KaK OCO3HAaHMS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, WX PE3YyJIbTAaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IpOLEcca U pPe3yibTaTa PEUIEHUsS MaTEeMaTUYeCKON
3a/1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUM 3aJayu,
BHOCUTh KOPPEKTUBBI B JICSATEIBLHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa 1EJU U YCJIOBUAM, OOBSICHATh MPUUYUHBI
JOCTHXKEHUS WJIM HEJIOCTUIKEHUS PE3YIbTATOB ACATEILHOCTH, HAXOUTh OIMHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eITeJIbLHOCTD:

MIOHUMATh W UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIUBUAYATHHON paOOTHI
Npyd pelIeHnd YYeOHBIX 3a/ad, NPUHUMATh IeIb COBMECTHOHW JEATEIBHOCTH,
IUIAHUPOBAaTh OPTAaHM3AIMIO COBMECTHOW pPabOTHI, pachpeneniarTh BUABI paldorT,
JIOTOBapHUBaThCS, OOCYXKJaTh IMpPOLECC M Pe3ynbTaT paboThl, 0000IIAaTh MHEHUS
HECKOJIbKUX JIOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTel (0OCYXIeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PAa0OThI U KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIMii
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

IlpeameTHBIe pe3yabTaThl OCBOSHHS (QeaepanbHO paboyelt mporpaMmbl
0 MaTEeMaTUKE MPEICTaBICHBI MO rojaM OOY4YeHHUS B paMKaxX OTACIBbHBIX YYEOHBIX
KypPCOB B COOTBETCTBYIOIIUX pa3/iesiaX HACTOAIIEH MPOrPaAMMBI.



PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa U Havyajla MAaTEMaTUYECKOTO aHaIN3ay SBIISETCS OJHUM
13 HamOoJiee 3HAUYMMBIX B MPOrpaMMe CpeIHero oOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YEHHs] BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (DOPMUPYET JIOTHYECKOE H
a0CTpaKkTHOE MBbIIIJIEHHEe OOYyYalolUXCsd Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHUS
uH()OpPMATUKH, OOIICCTBO3HAHUS, WCTOPUM, CIIOBECHOCTH U JPYTUX JUCIUIUIMH.
B pamkax panHoro ydeOHOro Kkypca oOydaroniyecsi OBJAJEBAIOT YHHUBEPCATbHBIM
S3bIKOM ~ COBPEMEHHOM  Hayku, KoTopas (QOpMyaupyeT CBOM  JIOCTHXKCHUS
B MaTeMaTu4eckou gopme.

VY4eOHbI Kypc anreOpbl U Hauaja MaTeMaTUYECKOTO aHAIM3a 3aKIaIbIBA€T OCHOBY
JUISL YCIENTHOTO OBJIQJIeHUsT 3aKoHaMu (UBUKH, XUMHHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIIUA PA3BUTHS DIKOHOMUKH M OOIIECTBEHHOW >XHM3HU, TO3BOJISET
OPUCHTHPOBATLCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIB30BaTh HX IS JajbHeilero oOpa3oBaHHWA M B IOBCEIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMHU anreOpbl 1 MaTeMaTHYeCKOTO aHajin3a pa3BUBAeT YMEHHE
HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATH YTBEPKICHUS
C TOMOINBIO HWHAYKIMU U PacCyXlIaTh AEAYKTHBHO, MCIIOJIB30BaTh 000OIIEHUE WU
KOHKpETU3alMio, abCTparupoBaHWe ¥ aHAIOTHIO, (GOPMHUPYET  KpPEaTUBHOE
U KPUTUYECKOE MBIILJICHHE.

B xone uzydenus yuebHoro kypca «Anrebpa u Hauajga MaTeMaTHUYECKOTO aHaTN3a»
oOy4aromuecs Moy4aroT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 33]]a4, CAMOCTOSATEILHOTO
MIOCTPOCHHSI MAaTEeMaTUYECKUX MOJENEeN peajbHbIX CUTyalud, HHTEPHpPETALUun
MOJIYYEHHBIX PELICHHUM, 3HAKOMSTCS ¢ IPUMEpPaMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMHUCS MAaTEMAaTUYECKUMU OTKPBITUAMH U UX
aBTOpaMH.

VY4eOHbIil Kypc 0071a/1aeT 3HAYUTEIBHBIM BOCTIUTATEILHBIM ITOTEHIIMAIOM, KOTOPBIT
peanm3yeTcss Kak depe3 Y4YeOHBI Marepual, CHOCOOCTBYIOMIMN (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U Yepe3 crenuuky yaeOHo# qessTeTbHOCTH, TPeOyIomei
MPOJIOKUTENbHON KOHIIEHTPAIIMM BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 32 MOJYUYECHHBIN pPE3yJIbTar.

B ocHoBe Meroauku o0ydeHus anreOpe M HadajaM MaTeMaTH4eCKOro aHalu3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00yUEHHUSI.

B ctpykType ydeOHOro kypca «Anredpa u Hauajga MaTEeMaTUYECKOTO aHAIA3a»
BBIJICJICHBI CIIEAYIONINE COAEPKATEIbHO-METOJUUECKUE TUHUN: «Hncaa U BEIYUCIICHUSY,
«DyHkuu U rpapukny, «YpaBHEHHS U HepaBeHCTBa», «Hauanma maremaTHuecKoro



aHanuza», «MHoXecTBa M JIOTMKa». Bce OCHOBHBIE cCOJlepkKaTEIbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS IPYr APYyra U MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMHu U pasjaeiamu. J[aHHbIA yueOHBIH KypcC SIBJISIETCS MUHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anreOpa, TPUrOHOMETPHSI, MATEMaTHYECKHUM aHAJIN3, TEOPHSI MHOXKECTB, MaTeMaTHYeCKast
noruka u apyrue. [lo mepe Toro kak oOyuvaromuecs OBIaJeBalOT BCE Oosee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaToM, Y HHUX  IIOCJIEIOBaTeNIbHO  (opMHUpYyeTCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTUYECKYH) MOJENbh PEaIbHOW CUTYyallUH,
NPUMEHATh 3HAHMS, TOJYUYCHHBIC MPU H3YUYCHUH Y4eOHOro Kypca, Il PEIICHUS
CaMOCTOSATENIbHO  C(OPMYJMPOBAHHOW  MaTEeMaTHYEeCKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTONMYECKass JUHUA «Yucia ¥ BBIYUCICHUS» 3aBEpIlacT
¢bopMupoBaHUE HABBIKOB HCMOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpoe OBLIOo
HA4YaToO Ha YPOBHE OCHOBHOro oOmiero oo6paszoBanus. Ha ypoBHe cpeaHero oOiero
oOpa3zoBaHus 0co00€ BHUMaHHUEC yJemseTcss (OPMUPOBAHUIO HABBIKOB pallMOHATBHBIX
BBIYKCJICHUH, BKIIFOYAIONMIUX B ce0s MCIOJIB30BaHUE Pa3IMYHBIX (POpM 3amucu 4uca,
yMEHUE JejaTh NPUKUIKY, BBIMOJHATh NPUONMKEHHBIE BBIYUCICHUS, OILICHUBATH
YHUCIIOBbIE BBIpAXKEHHUs, paboTaTh C MAaTeMAaTUYECKHMMH KOHCTaHTaMH. 3HAKOMbBIC
0oOy4JaromMMCsl MHOXKECTBA HATYPAJIbHBIX, IIEJBIX, PAIMOHAIBHBIX U JIEACTBUTEIBHBIX
Yucell JOTOMHIIOTCS MHOKECTBOM KOMILJIEKCHBIX Yuceld. B KakIoM M3 3THX MHOXKECTB
paccMaTpHUBaIOTCS CBOMCTBEHHBIE €My CHelU(pUYECKUEe 3a/1auyd U OIepaluu: JeICHHUE
HAIeJIO, ONEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIENBIX YHUCEN, 0COOble CBOMCTBA
palMOHANIBHBIX W UPPALMOHAIBHBIX YHWCEN, apu(METHUYECKHE ONepalnu, a TaKKe
U3BJICYCHUE KOPHS HATypaJbHOW CTENEHW Ha MHOXXECTBE KOMIUIEKCHBIX YHCET.
bnaromapsi mocnenoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHCEN H
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a7ad
dopMupyeTcsi TpeAcTaBiICHHE O EIUHCTBE MAaTEMaTUKH Kak HaykKu H €€ pojH
B TIOCTPOCHHHM MOJIEJIE pEeallbHOr0 MHpa, IIUPOKO HCIOJB3YIOTCS 0000IIeHne u
KOHKpPETH3aLlUA.

JIunus «YpaBHEHHS U HEPABEHCTBA) PEAIU3yeTCs Ha MPOTSIKEHUH BCEro 00yUYEHUs
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPETyCMOTPEHO peIIeHne COOTBETCTBYIONIMX 3adad. B pesymbrate oOyuaromiuecs
OBJIQJICBAIOT PA3IUYHBIMU METOJIaMH PEIIECHUS PALNOHAIBHBIX, HUPPALUOHATIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3aJad, coAepKalux mnapaMmerpbl. llolyyeHHbIE yMEHHUS IIMPOKO
UCIIOIB3YIOTCSl IPU UCCIEA0BAaHUU (DYHKIUNA C TOMOIIBIO MPOU3BOHOM, IPU PEIICHUHT
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYEHUM
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINONHATH pacuy€Tsl 1O (QopMynam, npeoOpa3oBaHUs palOHATBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKKe BBIPAXKEHUI,



colepKallux creneHu u Jorapudmbl. biaromaps u3ydeHHIO anreOpanvyeckoro
Marepuajia MPOUCXOAUT JaJbHEWIIee pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO
MBIILIEHUS 00y4YarOIHUXCs, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBeHCTB M HepaBeHCTB. AunreOpa mnpemnaraeT 3((PEKTUBHbIE HMHCTPYMEHTHI
JUISl pELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KakK SI3bIKa HAyKHU.

CopepxxarenbHo-MeToAnYeckass JauHUS  «DyHKUMM W TpapuKW»  TECHO
NeperieTaeTcsi ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCIIENOBATENIBHOCTh  M3y4YeHUs  marepuana. V3ydeHue  CTENneHHOH,
NOKa3aTeIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpauKoB, HCMOJIb30BaHME (YHKUMI [Js peleHus 3anad U3 JAPYyrux Y4eOHBIX
IPEAMETOB U PEATBHON KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pellleHHeM YpaBHEHHMW M HepaBeHCTB. lIpu sToM OGoiibllioe BHUMaHHE YJEISETCS
(GbopMHUpPOBaHUIO YMEHHS BbIpaXaTh (OpPMYJaMU 3aBUCHUMOCTH MEXIY pa3IuYHbIMU
BEJIMYMHAMH, UCCJIEIOBAaTh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Martepuan
ATOM COZlepKATEIbHOM JIMHUM HALEJIEH Ha Pa3BUTHE YMEHHI U HaBBIKOB, IMO3BOJIIOLINX
BBIp@)KaTh 3aBHUCHUMOCTH MEXJy BEIWYMHAMHU B PA3IMYHON (opMe: aHATUTHYECKOM,
rpaguyeckoil U caoBecHOl. Ero nzydenue crnocoO6CTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTM K OOOOIIEHHWI0O M KOHKPETU3allUH, HCIOJIb30BAaHUIO
aHaJIOTUN.

CopnepxarenpHas mauHUA «Hagasa maTeMaTtnyeckoro aHainsa» IO3BOJIAET
CYLIECTBEHHO paCIIUPUTh KPyI KAaK MaTEMaTHYECKUX, TaK M IPUKIAJHBIX 3a/1ad,
JOCTYTHBIX 00YyYalOIIMMCsl, TaK KaK Y HUX MOSBJISIETCS BO3MOKHOCTh CTPOUTD IpapUuKu
CJIOKHBIX (DYHKLIMH, ONpeAeATh UX HAauOOJIbIINE U HAUMEHbIINE 3HAUEHHUS, BBIUUCIIATh
wiomaau Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpEHHUs mpoueccos. JlaHHas
COZIEpIKaTEIIbHASL JIUHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHUSA MATEMAaTUYECKUX
MOJECJIEM  pealbHbIX CUTyallMd, [O3BOJAET HAXOAWTh HAaWIydllee pPEIICHUE
B IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKUX, 3aJadaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOI0 aHaliu3a CIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MNPOSBICHUSA 3aKOHOB MAaTeMaTUKM B HAayKe, TEXHHUKE M HMCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTEeMaTUKH Kak HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAs NPOHM3BIBAIOT BECh KypPC UIIKOJIBHOM MATEMATHMKH W NPEIIararoT
Haubosee yHMBEpPCAIbHBIN S3bIK, OOBEIAMHSIOUINI BCE pa3fenbl MaTeMaTUKu U e
IIPUJIOKEHHUH, OHH CBSI3BIBAIOT PA3HBIE MATEMATHYECKUE JUCHUILINHBI U UX TPUIOKECHUS
B enuHoe uenoe. [loaToMy BaXHO JaTh BO3MOXKHOCTh OOYyYarolmeMycsi MOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOM MAaTEMAaTUKM W MCHOJIB30BAaTh €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT MNpuU3HATh CBOMCTBEHHYIO €l CTporoctb OOOCHOBaHUN U  CJ€JIOBaHUE
onpefenéHHbIM MpaBUjiIaM MOCTPOCHMS J10Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTU4eCKOM JIOTUKH  CIIOCOOCTBYET  PAa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
o0ydJaromuxcs, MO3BOJISET UM CTPOUTh CBOM PACCYKJICHHS Ha OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yue6HOM Kypce «AnreOpa U Hayajga MaTeMaTUYECKOIO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJIETUPOBaHMs, KOTOpbIe MPU3BaHBI CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MoOjJeNied C TMOMOIIbI0 ammapara aiaredpbl M MaTeMaTHYeCKOoro aHaju3a,
UHTEpPIpETAllMy TOJYyUYCHHBIX pPE3yJbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXKIbIi
U3 Ppa3lelioB MPOrpaMMbl, IOCKOJIBKY BECh Marepuan ydeOHOTo Kypca IIHPOKO
UCTIONIB3YETCS NI pelIeHUs] NPUKIAAHBIX 3amad. l[lpu  pemeHun peabHBIX
MIPaKTUYECKUX 3a7a4 00ydJaroIIruecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HUCIOJIb30BaTh aHAJOTHI, 0000IaTh U
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIATHBIX 33a/1ad OpPraHu3yeTCsl B MpOIlECCe M3YYCHHUs BCEX TeM ydeOHOro Kypca
«Anrebpa ¥ Hayajga MaTeMaTUYECKOTO aHAIHU3a.

Ha wusyuenue ydeOHOro Kypca «AsredOpa M Hayala MaTeMaTHYECKOro aHalIh3a
oreoautca 272 4vaca: B 10 kmacce — 136 uacoB (4 yaca B Hememo), B 11 kimacce —
136 yacoB (4 yaca B HEJICJIIO).

COJEPXAHME OBYUYEHUA
10 KIJIACC

Yucaa 1 BbIYUCTICHUA

Panvonanpabie uucia. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOU, TMPOIIECHTHI,
OeckoHeuHbIe nepuoandeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JlelictBuTENbHBIE ~ uyMCla.  PalMoHanpHBIE W MPPAUMOHAIBHBIE  YHCIIA.
Apudmernyeckue onepanuu ¢ IeMCTBUTEIBHBIMU YnicIaMu. MOayib JeHCTBUTEILHOTO
quclia u ero cBorictBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTIJICHUS, IPUKUIKA U
OLICHKA pPe3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ neiasM nokasareieM. bunom Hrrotona. Mcmonb3oBaHue moaxomsiiei
dbopMBI 3ammMcH JEUCTBUTENBHBIX YHCEN IS PEHICHUS TMPaKTUYECKUX 3amad |
MPEICTABIEHUS JaHHBIX.

ApudmeTnyecknii KOpeHb HATYPAIBHON CTETICHU M €T'0 CBOMCTBA.

Crenenb ¢ pauguMoOHaJbHBIM  [OKa3aTeleM U €€  CBOWCTBA, CTEIEHb
C JECUCTBUTEIIBHBIM TOKA3ATEJIEM.

Jlorapudpm uymcna. CpoiictBa Jnorapudma. JlecsTuuHble U  HaATypaJibHbIE
norapuMsl.
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CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE IPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPAaBHEHHS.
PaBHOCWIBHBIE ypaBHEHHs W YypaBHEHUsS-CIEACTBHUs. HepaBeHCTBO, peunieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIbl PEIICHUs] LENbIX W JIpOOHO-PALMOHANBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOIOWIEHBI OT OJTHOW NIEPEMEHHOM. [[ejleHrne MHOrowieHa Ha MHOTO4IECH
¢ ocratkoM. Teopema be3y. MHorounensl ¢ uensiMu koddduuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTETIEHU U KOPHH.

HppanmonaneHele ypaBHeHUsA. OCHOBHBIE METOAbl PELICHUS HPPALUOHAIBHBIX
YPaBHECHUM.

[lokazarenbHble ypaBHEHUs. (OCHOBHBIE METOABI PEIMIEHUS IOKA3aTEIbHBIX
YPaBHECHUM.

[IpeoGpazoBaHue BeIpa)EHUH, COAEPIKALIUX JOTapUPMBIL.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOAbI PEIICHUS JIOTapUDMUUECKUX
YPaBHECHUM.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PerieHre TpuroHoMeTpuyecKux ypaBHEHUN.

Pemenne cucrem MUHENHBIX ypaBHEHM. MaTpuila CHCTEMBI IMHEHHBIX YPAaBHEHUIM.
Onpenenurens MaTpUIbl 2X2, €r0 r€OMETPUYECKU CMBICHT M CBOMCTBA, BBIYUCIIEHUE
€ro 3HAYCHUS, IPUMEHEHUE OIPEHCIUTENs] Uil PELICHHUS CUCTEMBl JIMHEWHBIX
ypaBHEHUU. PellleHrne NpuKkIIaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMbI JUHEHHBIX YPABHEHUM.
HccnenoBanne mocTpoCHHOW MOJEIIH C TIOMOIIBIO MATPUIL U OIIPEIACIIUTEIECH.

[TocTpoeHne wmareMaTuyeCKUX MOJEIEH peaJbHOM CUTyalud C IOMONIBIO
YpaBHEHUN W HEPaBEHCTB. [IprMeHEHHE ypaBHEHHM W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3324 U 3a/1a4 U3 Pa3IUYHbIX 001acTeil HAYKH U PeabHON KU3HU.

DyHkuuu U rpapuxu

Oynkmus, crnocoObl 3amanus (GyHkuuu. B3aumHO o00paTHbIE  (QYHKIUH.
Kommnozummst pyukmuii. ['paduk pyHKiuu. DneMeHTapHbie Tpeodpa3zoBanus rpaduKoB
byHKIUH.

OO6mactp ompeneleHUss W MHOXKECTBO 3HaueHud OGynknuu. Hymu QysHKmm.
[IpomexyTku 3HAKONMOCTOSIHCTBA. UETHble M Heu€THble (QyHKuuU. llepmomnueckue
dbynkiuu. [IpomexxyTku MOHOTOHHOCTH (QYHKIHH. MakCUMYMbI U MUHUMYMBI () yHKITHH.
Haubonbiee n HaumeHsbIee 3Ha4eHUsT (YHKIIUNA HA TPOMEKYTKE.

JluneitHasi, KBagpaTM4Has W JApOOHO-TMHEWHAs (QyHKOHH. DIIEeMEHTapHOEe
HCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

CrenenHass QyHKUMS C HaTypallbHbIM M LEJbIM Moka3areineMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsA N-0il cTerneHH Kak (DYHKIMU OOpAaTHOW CTENEHU
C HATypaJIbHbIM MOKA3aTEeJIEM.
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[lokazarenbHass W Jorapupmuueckas (QyHKIMHM, HUX CBOMCTBA U TpauUKH.
Hcnonb3oBanue rpaukoB (GyHKIMM 7151 pEeLIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEAEICHIE TPUTOHOMETPUUECKUX (DYHKUIUN
YUCJIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEAJIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTeapbHOCTH, CHOCOOBI  3aJaHUs  IIOCJEIOBaTeIbHOCTEH. MeToxq
MaTeMaTUYEeCKOM HMHAYKIMU. MOHOTOHHBIE UM OIPAaHUYCHHBIE IIOCIEI0BATEIBLHOCTH.
Hctopus BO3HUKHOBEHHS MAaTeMaTHUYECKOTrO aHaiM3a KakK aHaiu3a OECKOHEUHO
MaJIbIX.

Apudpmernyeckas U TeoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckass mnporpeccusi. CymMma O€CKOHEUHO YObIBalolIEd TIeOMEeTpUYECKOn
nporpeccu. JIMHEMHBIN M SKCIIOHEHIMANbHBIM pocT. Yucimo e. dopMyna CI0XKHBIX
IPOLEHTOB. Mcronp30BaHue NMpOrpeccuu Uisl pelIeHUs pealbHbIX 3a7a4 IPUKIaIHOTO
xapakrepa.

HenpepoiBabie QyHKIMH ¥ UX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadukoB
¢ynkiuii. CBolicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToj HHTepBajIoB
JUIs pellieHus: HepaBeHCTB. [IpruMeHeHne cBoMCTB HEMPEPBIBHBIX (PYHKUMMN 1JIs PEIICHUS
3az1ad.

[lepBast u BTOpas mpousBojHble (yHKIUHU. OnpeneneHue, reoMETpUYECKU U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeNIbHOM K TpaduKy (QyHKIIHH.

[IpousBoansle 3neMeHTapHbIX (yHKuuH. [IpomsBogHass CyMMBbI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3ULIUU (YHKIIUI.

MHo:kecTBA U JIOTHKA
MHoOXx€ecCTBO, onepalyd HaJ MHOXECTBAMHM U UX cBoicTBa. /lnarpammel Diliepa—
Benna. IIpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJjisi OMHCAHUSl peallbHbIX
MIPOLIECCOB U SIBJIICHUI, NPU PELICHUH 3374 U3 IPYTUX yYeOHbIX IPEAMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTeMaTHUYECKOrO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucia 1 BBIYUCTICHUA

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIUMOCTH LEJIBIX YHCE,
HanOonbIMi o0mmi aenurensd (nanee — HOJl) m HammeHbIee oO1ee kpatHoe (nanee —
HOK), ocratkoB mo moaynto, ainroputma EBkiuaa s pemieHus 3ajiad B LEIbIX
YUCIIax.

KommiekcHble uncna. AnreOpanueckas W TPUTOHOMETpUYECKas (OpMbl 3amUCU
KOMIUIEKCHOTO uuciia. ApudmeTruyeckue ornepaludd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paxeHnne KOMIUIEKCHBIX YUCET HA KOOpAUHATHOU miockoctu. Popmyna Myaspa.
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KOpHI/I N-OM CTENEHU M3 KOMIUICKCHOIO 4YHCIIA. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI1 pCIICHUS (1)I/I3I/I‘-ICCKI/IX N ITCOMCTPHUUICCKUX 3a7a4.

YpaBHeHUs U HEPABEHCTBA

Cuctema U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCWIIBHBIC HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUMU c IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METObI PEIICHHSI TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pELICHHS CHCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C [TapaMETPaMHU.

IIpyuMmeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX
3a/lady U 3a7a4 M3 PA3IMUHBIX 00JacTel HAayKW M PealbHOM >KHU3HHM, WHTEPHpeTaIus
IIOJIyYE€HHBIX PE3YIbTATOB.

DYyHKIUH U rPpauKu

I'padpux xommoszunuu Qyukuuit. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPAMHATHOMN IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U TpaUKH.

I'padnyeckue MeTo/bl pelieHusl ypaBHEHUM U HepaBeHCTB. [ paduueckue mMeTopl
peleHns 3aay ¢ napaMeTpamu.

Hcnonp3oBanue rpapukoB (QyHKIUH Ui HCCIENOBaHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HHMKAIOT IpPU pEHIeHMH 3ajJad U3 JpPYrux Y4eOHbIX
MPEIMETOB U PEAIbHOU KU3HMU.

Havana maTtemaTH4ecKOro aHaJIu3a

[IpumMeHeHne TPOU3ZBOAHON K HCCIENOBaHMIO (YHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl. HaxoskneHune HawOONbIIero W HAaWMEHBIEro 3HAYCHHH HENpPEephIBHOMN
(GyHKIIMU Ha OTpE3KeE.

[IprmeHeHne npon3BOIHOM JJIs1 HAXO0KICHUS HAWITYUILIETO PEICHUS B IPUKJIIAIHBIX
3aayax, A OTMpeeIeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3a1aHHOT0 (OpMYIO UITH
rpaduxom.

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

WNuterpan. ['eomerpuueckuii CMbICT HUHTErpaia. BeluuciieHue onpeaenéHHOro
uHTerpana no gpopmyne Herotona—Jleitoauma.

[Ipumenenne wHTETpaga s HAXOXKASHUS TUIOMAaAei IoCKux Guryp u o0bEMOB
r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemienuit  nauddepeHIHaNIbHBIX  ypaBHeHUH. MaremaTudyeckoe
MOJIETUPOBAHUE PEATIbHBIX MPOIECCOB C MOMOIUIBI0 TU(PDHEepEeHIIMATBHBIX YPABHEHUM.
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NPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce 00yyaroniuiicss NOJIy4uT CASAYIOIINE TPEAMETHbBIE
PE3yJIbTATHI IO OTAENIBHBIM TeMaM (esiepaibHOM padoueil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hayajla MaTEMATUYECKOTO aHAJIN3A»:

Yuc/ia ¥ BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: PpALMUOHAIBHOE YHCIO, OECKOHEeuHas
nepuoanyeckas IpoOb, MPOLEHTHI, UPPAMOHAIBHOE YHCII0, MHOKECTBA pallMOHAIBHBIX
U JEUCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOTO YHUCIIA;

NPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUW U peallbHOU KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIUUCICHUSI, TMPABWIA OKPYTJEHUS, MPUKHUAKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTETICHb C LIEJbIM MOKa3aTeJIeM, UCIIOIb30BaATh
MOJIXOIATYI0 (POPMY 3aIMKUCH ACHCTBUTENBHBIX YUCEIN AJIA PEeLICHUS MPAKTUUYECKUX 33124
Y TIPEJICTABJICHHUS TaHHBIX;

CBOOOJHO OMNEpPUPOBATH TOHATHEM: apUPMETHUYECKUN KOPEeHb HaTypaJbHON
CTETICHU;

CBOOOJTHO OMNEPUPOBATH IMOHSATHUEM: CTEMEHb C PAaIMOHAIBHBIM IOKa3aTeJeM;

CBOOOIHO ONEPUPOBATH MOHATHSIMHU: JIOTapu(PM YuCIa, 1eCITUYHBIEC U HATypaTbHbIE
JorapupMsl;

CBOOOZHO OMNEpUPOBATh TMOHATUSMHU: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh NOHATUSAMU: ApPKCUHYC, APKKOCMHYC M AapKTAHT€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHSATUSIMU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH PA3IMYHBIE METO bl PEIICHHS PAlMOHAIBHBIX U IPOOHO-PAIIMOHATBEHBIX
YpPaBHEHUW, NPUMEHITh METOJI UHTEPBAJIOB JJIs1 PELLICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMU: MHOTOUIEH OT OJHOW TIEPEeMEHHOH,
MHOTOWICH C IeNbIMU KOd(hUuIMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHSThH JCICHHE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nia pemenus
3a/1ad4;

CBOOOJHO OMEPHPOBATH MOHATHUSMU: CHUCTEMa JMHEHHBIX ypaBHEHWIA, MaTpHIIa,
ONPEICIIUTENb MATPHUIIBI 2 X 2 U €r0 TEOMETPUUYECKHUIN CMBICJ, UCIOJIb30BATh CBOMCTBA
ompenenutens 2 X 2 Ui BBIUKACICHUS €T0 3HAYCHUS, MPUMEHSATH OIPEIACITUTEITN
JUISL PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJECIMPOBATH PEAIbHBIE CHUTYaIUU
C TMOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPAaBHEHHM, HCCIEAOBATH IOCTPOCHHBIE MOJEIU
C MOMOIIBIO MATPHI] U ONIPEAETUTEINICH, UHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

HCIIOJIb30BaTh CBOMCTBA IEUCTBUM C KOPHSIMHU JIJ1s1 TpeoOpa30oBaHus BbIPAKEHUH;
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BBINIOJIHATh PEOOPA30BaHUSl UMCIOBBIX BBIPAKEHUH, COAEPNKAIIMX CTEIEHU
C PallMOHAJIBHBIM [1OKA3aTEIIEM;

HCIIOJIb30BaTh CBOMCTBAa JIOrapu(MOB UIsi MpPeoOpa3oBaHUs JIOTapu(PMHUUECKUX
BBIPAYKECHUI;

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: UPpPALMOHAIbHBIC, [OKAa3aTENbHbIE WU
norapu(MUYECKUe YpPaBHEHUS, HAXOAUTh WX PEIICHHUsS C TMOMOIIbI PAaBHOCHIBHBIX
[IEpEX00B WIIA OCYILECTBIISAS IPOBEPKY KOPHEM;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKHE (OpPMYJbl g MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpAaBHEHHE, MPUMEHSTh
HeoOXouMbIe (QOpPMYINbl [Jii PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUN;

MOJIETUPOBATh PEaIbHbIE CUTYallMUd Ha S3bIKE ainreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPAaBEHCTBA II0 YCJIIOBUIO 3a1a4M, UCCIEL0BATh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHUEM allapara ajreopsl.

DOYyHKIUH U TPaPUKHU:

CBOOO/IHO OIEPHPOBATh TOHATUSAMHU: (YHKIHUSA, CHOCOOBI 3amaHus (PYyHKIUH,
B3aMMHO 00paTHble (YHKIMH, KOMIO3UIUS (DyHKIMMA, rpaduk (YHKIUHU, BHIMOIHSATH
AJIEMEHTapHbIe peoOpa3oBaHusl rpapuKoB (QYHKIIHIM;

CcBOOO/IHO ONEPUPOBATH MOHATHAMU: 00JaCTh ONPEAEICHHUS U MHOKECTBO 3HAUCHU
(GyHKIMH, HYTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO  ONEpPUPOBATh  MOHATHUAMHU: UETHBIE M  HEU€THble  (QyHKIUH,

nepuoanyeckue (QyHKIUH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MaKCUMYMBbI H
MUHUMYMbI () YHKITUH, HAauOOJIbllIee U HaUMEHbIIee 3HaueHNe (PYHKIIUN Ha IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATHAMU: CTEIIEHHAs! (PYHKIUS C HATYPAJIbHBIM U LEIBIM
nokaszaTeneM, rpaduk CTeneHHON (YHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduK KOpHS N-OM CTemeHW Kak (PYHKIMHM OOpaTHOW CTENEeHH C HaTypajJbHBIM
HOKa3aTeseM;

OIIEepUPOBATh MOHITHIMMU: JIMHEWHAsA, KBaApaTU4Has U APOOHO-IMHEHHAs PyHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0OBaHUE U MOCTPOCHUE UX IPaUKOB;

CBOOOJIHO ONEpPUpPOBAaTh MOHATHAMU: TIOKa3aTeldbHAas U  JorapupmuuecKas
(byHKITMHU, UX CBOMCTBA U rpadMKH, UCTIOIB30BaTh UX TpadUKH JJIs PEIICHUS YPaBHCHUI;

CBOOOJIHO  OMEpUPOBaTH  MOHATHSAMU:  TPUTOHOMETPUYECKAs]  OKPY>KHOCTb,
OTpe/ieJICHNE TPUTOHOMETPUUECKUX (PYHKIIHI YHCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku GYHKIUH 71 UCCIEAOBaHUs MPOLECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 33Jad U3 APYTruxX y4eOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAXKaTb
(dopmynamMu 3aBUCUMOCTH MEXKy BEIMYNHAMU;

HayvaJyia MaTeMaTH4eCKOI0 aHAIM3A:

CBOOOJIHO OMEpHUpPOBATH MOHATUSIMU: apudMeTHUecKas W TeoMeTpuueckas
nporpeccusi, O0ECKOHEYHO YOBbIBaloOIIasi TeoMeTpuuecKkass MpOorpeccus, JIUHEHWHBIA U
AKCIOHEHIMAIBHBIA POCT, (QOopMyJia CJI0XHBIX MPOIEHTOB, HMETh IIPECTaBJICHUE
O KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCHM IS PpELIEeHUs pealbHbIX 3ajJad [PUKIaJHOrO
XapakTepa;

CBOOOIHO ONEPHUPOBATH MOHATHSAMM: IOCIEN0BATEIbHOCTh, CIOCOOBI 3aJaHMs
MOCJIEIOBATENBHOCTENH, MOHOTOHHBIE M OTPaHUYECHHbIE NTOCIIEI0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apOKIEHHSI MATEMAaTUYECKOTO aHAJIN3a KaK aHaIu3a OECKOHEYHO MaJIbIX;

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: HENpPEpbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKUIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATh TMOHATHEM: (PYHKUUS, HENpEpbIBHAA Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJIHO OMEepUpOBaTh MOHATUAMM: NEpBas U BTOpas MPOU3BOAHBIC (YHKIIHH,
KacarejabHas K rpa@uKky QyHKIUU;

BBIUUCIISITH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIO3HUIIUU JBYX
(GyHKUUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUI CMBICI MPOU3BOAHON JIJISl PEIICHHUS
3ajad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

VCIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIM armapar s OINKWCAHUS PEaIbHbIX
IIPOIIECCOB U SIBJICHUH, TIPH PEIISHUHU 3329 U3 IPYTUX YUeOHBIX MMPEIMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATHAMU: OIpEAeIeHUEe, TeopeMa, YypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J0Ka3aTeIhCTBO, PaBHOCUJIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K kon1my oOyuenus B 11 kiacce o0ydaronuiics MOTYIHT CIICIYIOIIHE TPEeIMETHBIC
Pe3yIBTATHI IO OTJEIBLHBIM TeMaM ¢esiepanbHON pabodeit mporpaMMbl y4eOHOTO Kypca
«Anrebpa u HayaIa MaTeMaTHICCKOTO aHAIN3ay:

Yucaa v BBIYUCIICHUSA:

CBOOOJTHO OTEPUPOBATH TMOHSATUSMU: HATYPAJIbHOE U IEJ0€ YHCIIO, MHOKECTBa
HaTypaJIbHBIX U LEJBIX YUCEN, UCIIOIB30BATh MPU3HAKU I€IUMOCTHU Henbix unces, HOJI
1 HOK HatypasibHBIX Yncen A1l pelieHus 3a/1a4d, IPUMEHSTh alropuT™M EBKIINA;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKA IO MOJYJIIO, 3aITUCHIBATh HATypaTbHbIC
YHUCJIa B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATh TMOHATHUSAMU: KOMIIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTABISATh KOMIUIEKCHBIE YHCIIa B alreOpanvyeckoil u
TPUTOHOMETPUYECKON (OpME, BBITIONHATH apU(PMETUYECKHUE ONEpalud C HUMU U
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpUpPOBATH TMOHATUSIMU: UPPALMOHANIbHBIC, TIOKa3aTelbHbIE U
norapuMuYecKre HEPaBEHCTBA, HAXOAMUTh MX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEXO0B;

OCYLIECTBIIITH OTOOP KOPHEH MpHU PEIICHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;
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CBOOOJTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonUMble (OpPMYNbl JJIi PELIEHUS OCHOBHBIX THUIOB TPUTOHOMETPHUUECKUX
HEPaBEHCTB;

CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: CHCTEMAa W COBOKYIHOCTb YpPaBHEHUU H
HEPABEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI W CHCTEMBI-CIEICTBHUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAJIBHBIX, WPPALUOHAIBHBIX, IIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb paloHalbHble, UPPALMOHAJIbHBIE, MMOKAa3aTeNlbHbIE, JIOTapU(YMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJECPKALIUE MOAYJIU U NTAPAMETPBHIL;

OPUMEHSTH TpaduuecKre METOAbI ISl pEIICHHs] YpaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTpaMu;

MOJIETUPOBATh PEaJIbHbIE CUTYallUHd Ha S3bIKE alNreOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBUIO 3a7a4H, UCCIIEI0BATh TOCTPOCHHBIE
MOJIENTM C HCIOJIb30BAHMEM armapaTta anreOpbl, WHTEPIPETUPOBATH MOJIYYCHHBIN
pe3yJIbTar.

DOYyHKIUH U TPAPUKHU:

CTpouTh TrpaduKy KOMIO3ZMIMH (DYHKIMHA € TIOMOLIBIO  3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIUIA;

CTPOUTH I'€OMETpUUYECKHE OOpa3bl ypaBHEHUIl M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

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

OPUMEHATh PYHKIMHU U1 MOJIETUPOBAHUS U UCCIIEA0BAaHUS PEaIbHBIX IPOLIECCOB.

Hauyana MaTeMaTHYeCKOI0 aHAJIN3A:

UCTIOJIh30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUSA (YHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HaXOJIWTh HaWOONbIlee ¥ HaWMEHBIIEe 3HAYCHUS (QYHKIUH HENPEPHIBHOU
Ha OTpEe3Ke;

WCIIOJIb30BaTh  NPOW3BOJHYIO  JUISl  HAXOXKACHHS  HAWIYYIIETO  pEIIeHUS
B TMPUKIAIHBIX, B TOM YHUCJIE COIUATBHO-DKOHOMUYECKUX, 3a/auax, IS OMpeaeIcHUs
CKOPOCTH M YCKOpPEHHUS MpoIriecca, 3aaHHoro GopMyIIoi min rpagukom;

CBOOOJHO OMEpUPOBATh MOHATHAMU: TEPBOOOpa3HAasi, ONPEACIEHHBI HHTETpal,
HAXOJUTh MEPBOOOPA3HBIE TIEMEHTAPHBIX (PYHKITUH U BEIUUCISTH HHTETpa 1o hopMyJie
Herorona—Jleionumna;

HAXOJUTh TUIOMIA/IH TTIOCKUX (PUTYp M 00BEMBI TEIT C TOMOIIBIO MHTETPAJIA;

UMETh TPEACTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM Ha MPHUMEPE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemiath MPUKIAAHBIC 3aJa4d, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKOTO U
(du3HIECKOro XapakTepa, CpeACTBAMU MATEMAaTHIECKOTO aHAIH3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KomanuectBo OcCHOBHBIE BUJBI ICITEIILHOCTH
OCHOBHOE COJIep>KaHUe
paznena (TeMbl) 4acoB oOydJaronuxcs
MHOXeCTBO 24 MHO03K€eCTBO, onepaiuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIbHBIX YUCEIL. HaJl MHO>KECTBAMHU U UX CBOICTBA. MHO>KECTBEHHBIN amnmapar
MHOro4j1eHEI. Huarpammel Ditniepa — Benna. JUISL OIMCAHUS X04a PELICHUS

ParmonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTtembl TMHENHBIX
YpaBHEHUM

[IpuMeHeHue TEOPETHKO-
MHOECTBEHHOTO armaparta

JUISL pEIIeHUs 3a/1ad.

PanmonanbsHbie unciia. OOBIKHOBEHHBIE
U JICCATUYHBIE TPOOHU, MIPOIEHTHI,
OEeCKOHEUYHBIE ITePUOANICCKHE POOH.
[TIpumenenue apoOeli U MPOIEHTOB
JUISL PEIICHUS TIPUKIIaIHBIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
PanmonanpHbIC M HppallMOHAIbHBIC
gucia. ApudpMeTHIECKHUE OTIepaIiuu

C JIEHCTBUTEIILHBIMH YHCIIAMH.
Monyib 1€HCTBUTEIILHOTO YUCTIA U €T0
cBoiicTBa. [TpubmmxEnnbIC
BBIYHCIICHUS, TTPAaBUJIa OKPYTJICHHS,
IPUKHJIKA ¥ OIICHKA pe3yJibTaTa
BBIYMCJICHU.

MaTeMaTHUYECKUX 3a]1a4, a TAKKE
peaNIbHBIX MPOLIECCOB U SIBJICHUI.
OnepupoBaTh MOHATHIMU:
palMoHaIbHOE YHUCI0, OeCKOHEYHAas
nepuoaudecKkas 1poob, IPOIEHTHI;
UPPALMOHAIIBHOE U JEHCTBUTENBHOE
YHCJI0; MOJYJIb IEHCTBUTEIBHOTO
YKCIia; UCIOJIb30BATh 3TH MMOHITHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeJIbCTB, IPUMEHSTh APOOU
Y MIPOLICHTHI [T PELICHUS
MPUKJIAJAHBIX 33]1a4 U3 PA3JIMYHBIX
OTpacCJIel 3HAHUU U PEATTbHOM KU3HH.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIUMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUI.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-PAlIMOHATIBHBIX YPABHEHUM
Y HEPaBEHCTB. MHOIOWIEHBI OT OJHOU
IIEpEMEHHOM. [/[esleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3zy. MHOrousneHsl ¢ UeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHENHBIX
ypaBHEHUH. MaTpuIiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MAaTpHUIIbl 2X2, €ro reOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIUHUCIICHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUU. Perienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEHHBIX
YpaBHEHHM

[IpuMeHATH pa3nUUHbIE METOABI
pelieHus pallMOHANIBHBIX U IPOOHO-
pallMOHAIBHBIX YPABHEHHI; a TAKXKE
METO]I HHTEPBAJIOB JJIsSl PEIICHUS
HEPABEHCTB.

OnepupoBaTh MOHATHUSIMUA MHOTOWICH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSTH JIEJICHUE MHOTOYJIEHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera niis pemenus
3a71a4.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONpPEACITUTEb MATPUIIBI.
HMcnonn30BaTh CBOMCTBA
onpeAeauTeNs 2 X 2 11 BEIYUCICHUS
€ro 3Ha4YCHUSs, MPUMEHSTh
ONPEACTUTENH 1JIsl PEUICHUS] CUCTEMBbI
JIMHEVHBIX YPaBHECHUM.
MoaenupoBath peajabHbIC CUTyalllu
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUU, UCCIEN0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECIIUTENEH,
WHTEPIPETUPOBATH MOJTYUYCHHBIN
pe3ysbTar
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OyHKIMHU U rpad UK.
CrenenHas QyHKIUSA
C LIEJIBIM TI0Ka3aTeseM

12

OyHKIIMA, C1IOCOObI 3aaHus (QYHKIIUH.
B3aumno oO6paTHbIe HYyHKIIHH.
Komnozuuus ¢pyuxuuit. ['padux
byHKIMU. DIeMEeHTapHbIC
npeoOpazoBaHus rpaQUKOB PyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKkH 3HAKOIIOCTOSIHCTRA.
UETHbie 1 HEUETHBIC (YHKITUH.
[Tepuoguyeckue GyHKIHMH.
[TpomexyTKr MOHOTOHHOCTH
dbyHkmu. MakcuMyMbl 1 MUHUMYMBI
dbynknun. Hanbombiee u HauMeHbIIee
3HaueHue (PYHKIMH HA TIPOMEXYTKE.
Jluneiinasi, KBaJipaTuyHas ¥ IpOOHO-
JAuHeHas QyHKIUU. DJIeMeHTapHOe
UCCJIeIOBaHKE U TTIOCTPOCHHE IpaUKOB
ATUX (QyHKIIHH.

Crenens ¢ 1ebIM MTOKa3aTEIEM.
bunom Herorona.

CrenenHas (yHKIUS C HATypaTbHBIM
Y LIEJIBIM MoKa3aTteneM. E€ cBolicTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crioco0bl 3a1aHusl QYHKIUU; B3AUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHkunu, 00IacTh
OTIpEICJICHHS] U MHOXKECTBO 3HAUYECHUN
byHKUMH, HYIH QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEWHAs U CTeTIeHHasT (QYHKITUH.
BbInosiHATH 271€eMeHTapHbIe
npeoOpa3zoBaHus rpapuKOB PyHKIUH.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WK HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUU, HAXOIUTh
IPOMEKYTKA MOHOTOHHOCTH
GyHKIMH, MAKCUMYMbl U MUHUMYMBI
byHKIMH, HanOOoJIbIIee U HAUMEHBIIIEE
3HaueHue (PYHKIIUU Ha IPOMEKYTKE.
dopmynarpoBaTh U WILTIOCTPUPOBATH
rpaduuecku cBOWCTBA JTMHEHHOM,
KBaJI[paTUYHOU, APOOHO-TUHEIHON U
CTETICHHOW (DYHKITHIA.

BeipaxaTs popMynaMu 3aBUCUIMOCTH
MEX/1y BETUIHMHAMU.

3HaTh OMpe/ieNIieHUE U CBOMCTBA
CTEIEHH C LIEJIbIM [10Ka3aTelIeM;
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YUCEI ISl PEIICHUS
MPAKTUYCCKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

Apudmerndyeckuii KOpeHb 15 Apudmernyeckuii KOpeHb @opMyIupOBaTh, 3aIIMCHIBATH
N-OM CTENEHHU. HaTypajabHOU CTEIIEHU U €r0 CBOWCTBA. B CUMBOJIMUECKOU opme
WppannoHnaibHble [IpeoGpa3zoBaHus YUCIOBBIX U UCTIO0JIb30BaTh CBOMCTBA KOPHS
ypaBHEHHUS BBIPKEHU M, COAEPKALTUX CTETICHH N-oif cTeneHu Jyist peoOpa3oBaHus
U KOPHHU. BBIPAYKCHUM.
UppanunonansHbie ypaBHEHUS. HaxoauTs penienust uppainoHaIbHbIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHI C IOMOIIBIO
UPPALMOHAIBHBIX YPaBHEHU. PaBHOCWIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUU OCYILIECTBIISIS IPOBEPKY KOPHEA.
UPPALMOHAIBHBIX YPaBHEHU. CtpouTts rpadux GyHKIMH KOPHS
CaoticTBa 1 rpadguk KOpHsS N-0i N-oii CTeTeHN Kak 0OpaTHON
CTENEHU KakK (PYHKIIMU 0OpaTHOM U1 QYHKIIMM CTETIEHU C HATypaJlbHbIM
CTEIEHU C HaTypaJbHbIM IT0OKa3aTesIeM II0Ka3aTesneM
[ToxazatenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIIBHBIM ®opMyaupoOBaTh ONPEAEICHUE

IToka3aTenpHbIC ypaBHEHUS

II0KA3aTeJIeM U €€ CBOMCTBA.
[TokxazarenbHas GyHKIUA, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUU U1 perieHus] ypaBHSHUI.
[TokazaTenbHble ypaBHEeHHS. OCHOBHbBIE
METOJIbl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

BemosnHaTs nmpeobpazoBanus
YUCJIOBBIX BBIPAKEHUM, COAEPKALIUX
CTEIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

Hcnonp3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTpOEHUs rpaduka
MOKAa3aTeNbHON (PYHKIIUU U U3YUEHHUS
€€ CBOMWCTB.

HaxoauTe penienus moka3aTebHbIX
YpPaBHEHHUI

Jlorapudmuyeckas GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBath omnpezenenue jgorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YKClia; IECITUUYHOTO U HATYPaJIbHOTO
ypaBHEHHUS HaTypaJIbHbIC JToTapU(PMBI. Jorapudma.
[IpeoGpazoBanue BeIpakeHU, Hcnonb3oBaTh CBOMCTBA TOTapu(hMOB
coJiepKalluX JOorapu@msi. JUTsL IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIHUA, JoTapu(PMUYECKUX BBIPAKEHUH.
e€ cBOMCTBa U rpaduk. Ctpouts rpaduk orapu@mMuiecKoit
Hcnons3oBanue rpaduka G yHKINH byHKIMU Kak oOpaTHOU
IUIS peIlieHUs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckne ypaBHEHUS. CBOICTBA JorapupMudIecKo GyHKIINH
OCHOBHbIE METO/IbI PELICHHUS JUIS pellieHus 3ajau.
norapu(pMUYECKUX YpaBHEHUH. Haxonuts pemenus
PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUH Jorapu(pMUUECKUX YpaBHEHU
aorapu(MUYECKUX YpaBHEHUN C ITOMOILBIO PABHOCHIIBHBIX IEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEU
TpuronomeTtpuueckre 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTreHC | JlaBaTh ompejeneHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC Y ApKTAaHI'€HC YHUCIIOBOTO
apryMeHTa.

TpuronomeTprueckass OKpyKHOCTb,

KOCHHYCa, TAHT'€HCa U KOTaHT'€HCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCca 1
apKTaHTeHCa YHCTIA.
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OMpEENIEHNE TPUTOHOMETPUYECKUX
(GyHKUIMN YKCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BbIPAKEHHM.
Pemenue TpuroHoMeTpuyecKux
YPaBHEHHUM

IIpuMeHATb OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYJIbI

TSl IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN.
[TpumeHsATH HOPMYIIBI TPUTOHOMETPUU
JUIS1 PEIIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarenbHOCTH
U TIPOTPECCUU

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIBHOCTEN.
Mertoa MaTreMaTHYeCKON HHITYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBareibHOCTU. McTopus
aHajau3a 0ECKOHEYHO MaJbIX.
ApudmeTrndeckas 1 reoMeTpuuecKas
MIPOTPECCUM.

beckoneuHo yObIBarorias
reoMeTpuUIecKasi Mporpeccus.
CymMa OeckoHeUHO yObIBaromen
reOMETPUYECKON IPOTPECCUH.
JIMHENHBIN U SKCIIOHSHIINAJILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX TTPOIEHTOB.
Hcnonp30BaHue nporpeccuu

JUJISL pEIlICHUS] pealibHBIX 3a7a4
MPUKIAHOTO XapaKkTepa

OnepupoBaTh MOHATUIIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIBHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonyuats nipencTaBieHUE

00 OCHOBHBIX UJIESAX aHATH3a
OCCKOHEYHO MaJbIX.

JlaBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOIUTh CYMMY YJICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
O0eckoHEeYHO yObIBaromIeit
r€OMETPUYECKON MPOTrPECCHH.
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Hcnonp3oBaTh mporpeccun

JUISL pELIEHUs 3a1a4 MPUKIIATHOTO
Xapaxkrep.

[TpumeHsATh GOPMYIY CIOKHBIX
MIPOLICHTOB JUJIsl PELICHUS 33134
U3 peajbHOM NPAKTUKU

HenpepoiBHbIe pyHKIIHH.
[IpousBoaHas

20

HenpepwiBable QyHKINN 1 UX
cBoiicTBa. Touka pa3psiBa.
AcuMITOTH rpaduKOB HYHKITHIA.
CaoiicTBa GyHKIIMNA HETIPEPHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaioB

JUTSL pelIeHUs] HEPaBEHCTB.
[TpumeHeHne cBOMCTB HEMPEPHIBHBIX
GbyHKUMN [T penieHus 3a1ay.
[lepBas u BTOpasi mpor3BOIHBIE
byakauu. OnpeaeneHue,
TEOMETPUYCCKUN U PUBHUESCKUN CMBICIT
IIPOM3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K rpaduKy ¢ yHKIINH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMIIO3UIINH (DYHKIIAN

OnepupoBaTh MOHATUAMHU: QYHKIIHS
HEeIpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka QyHKIIUU.

[TprMeHsTH CBOWCTBA HEMPEPHIBHBIX
GbyHKUMN [T peleHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUMN CMBICIT TPOU3BOTHOM;
3aMKChIBaTh YPaBHEHUE KacaTeIbHOM.
BbrauciiATh NpOM3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3y4aTh NpON3BOIHBIE FIIEMEHTAPHBIX
GyHKIMIA.

Hcnonp30BaTh reOMETPUYECKUN U
(U3UYECKHI CMBICI POU3BOIHOM

JUTSL peLIeHus 3a/1a4y
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[loBTOpEHuUE, 06001IEHNE, ) OcHOBHBIE OHSTHS Kypca anreopsl [TprMeHATh OCHOBHBIE TOHATHS Kypca
cUCTeMaTH3allvs 3HaHUH Y HayaJ MaTeMaTHUYeCKOIro aHaIn3a anreOphl ¥ Ha4YaJl MATEeMaTHIECKOTO
10 knacca, 00001IeHUE U aHaju3a IS perieHus 3a1a4d
CHUCTEMAaTU3aLMs 3HAHUN Y3 peaIbHOW KU3HU U JPYTUX
HIKOJIBHBIX TPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOBIIO ITPOI'PAMME
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11 KJIACC

Hazsanune Komanuectso OCHOBHOE cOJIepKaHue pa3aena OcCHOBHBIE BUJBI ICITEIILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOydJaronuxcs
Uccnenoranue GpyHKIMiA 22 [TpumeHneHue NPON3BOIHON Ctpoutb rpaduk KOMITO3UITUH

C IIOMOILBIO [IPOU3BOIHOMN

K UCCIIEA0OBAHUIO (P YHKIIUN

Ha MOHOTOHHOCTb U S3KCTPEMYMBI.
Haxoxnenue Hanbosbuiero u
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOM
(GyHKIIMU Ha OTpE3KE.

[TpumeneHue mpou3BOIHON

JUIS1 HAXOKICHHS] HAWJTY YIIIETO
pelIeHns B IPUKJIaAHbIX 3a1a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOPEHUS Mpouecca, 3a4aHHOTO
dbopmysoi niu rpapuKoM.
Komnosutus ¢yHKImiA.
I'eomeTpudeckue oOpa3bl ypaBHECHUH U
HEPABEHCTB HA KOOPJAUHATHOMN
IUIOCKOCTH

(GyHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCIICAOBAHUA U CBOMCTB KOMITIO3HUIIHH.

Ctpouth reoMeTpriecKue o0pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL icclieToBaHusl (QYHKIUN

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIlIEEe M HAUMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
HCCJIEI0BAHMSL.

Hcnonb30BaTh NPOU3BOAHYIO

JUISL HAXOKICHUS HAaWJTyYIIEro
pELICHUS B PUKJIAJHBIX, B TOM YHCIIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHMUS MpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKoM.

[TonyuaTh npeacTaBicHNE
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0 IPUMEHECHUHU POU3BOJTHOMN
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Has u UHTErpas 12 [TepBoo6pazHasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX GyHKkiui. [IpaBuna uHTerpai. Haxonuts nepsooOpasHbie
HAXO0XJACHUS IEPBOOOPA3HBIX. DIIEMEHTAPHBIX (PYHKIUN U BEIYUCIIATH
HuTerpain. I'eomeTprudecKuid CMBICIT uHTerpai no Gopmyne Hetotona—
UHTerpana. Beruucnenue Jleitbuua.

OIIPENICJIEHHOI0 UHTErpaja 1o HaxoauTe miomaay miockux Guryp
dbopmyne Hprorona— Jleitbauna. 1 00BbEMBI TEJT C TIOMOIIBIO
[Tpumenenue unTerpaa OTIpeIeIEHHOTO UHTErpaa.

JUTSL HAXOKICHUSI TUTOIIa1e i 3HAKOMUTBCS C MATEMATUYECKUM
IJIOCKUX (GUTYp ¥ 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUYECKUX TEN. nudepeHnnanbHbIX YpaBHEHHM.
[Ipumepsl pereHnit [Tony4aTp npeacTaBIeHUE O 3HAYEHUH
nuddepeHIanbHbIX YPaBHCHUH. BBEJICHUS TTOHSATHS MHTETrpajia
Marematudyeckoe MOJIETUPOBAHHE B Pa3BUTUHU MaTEMaTHKU

peanbHBIX MPOLECCOB C TOMOLIBIO

muddepeHnraIbHbIX ypaBHEHHH

['paduxu 14 Tpuronomerpudeckre QyHKIINHU, UX Hcnonb3oBaTh U(POBBIE pECYPCHI

TPUTOHOMETPHUECKUX CBOMCTBA U TpaUKH. JUISL TIOCTPOCHUS TPaPHUKOB

GyHKLUIL. OT160p KOpHEH TPUTOHOMETPUUIECKUX TPUTOHOMETPUYECKUX YHKIMHU U

Tpuronomerpuueckue YPaBHEHHH C IIOMOLIBIO W3Y4YEHUs UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pemate Tpuronomerpuueckue
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Pewenne TpuroHoMeTprueCcKuX
HEPABEHCTB

YPaBHEHUS U OCYILECTBIIATH OTOOP
KOPHEU C ITIOMOIIBIO
TPUTOHOMETPUYECKON

OKPY>KHOCTH.

[TpumMeHATH POPMYITBI TPUTOHOMETPHUH
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HU(POBBIE peCypCh
JUTSl IOCTPOCHUS U UCCIIEIOBAHUS
rpadukoB GyHKIUN

UppanmoHanbHele,
noKazaTeJIbHbIE U
JorapugMuiecKue
HEpaBeHCTBA

24

OCHOBHBIE METOIbI PEIICHUS
TIOKa3aTeNbHBIX U JTOTapU(PMHUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTeIbHBIX U
Jorapu(pMUYECKUX YPaBHCHUN 1
HEPABEHCTB

[IprumeHsATh CBOMCTBA TOKA3aTEIbHOU
U jorapuMudeckon (yHKIUH

K PEIICHUIO TTOKA3aTeIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEX0JI0B.

PemmaTh nuppanuonaabHbie U
KOMOMHHUPOBAHHBIC HEPABEHCTRA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEepPEXO0B.

Hcnonb3oBaTh rpaguaecKue METOIbI
Y CBOMCTBA BXOJIAIINX B YPABHEHHE
WJIH HEPABEHCTBO ()YHKIIHIA

JUTSL peIIeHUs 3a71a9n
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KoMIiekcHrbie uncia

10

KommiekcHbie uncna. Anredpandeckast
U TPUTOHOMETpHUYECcKask (POPMbI 3aKUCH
KOMIUJIEKCHOTO YHCIA.
Apudmernyeckue onepanuu

C KOMIUIEKCHBIMH YHCTIaMHU.
N3o6parkeHre KOMIUIEKCHBIX YUCEN

Ha KOOPJMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii
CTENEHU U3 KOMILJIEKCHOT'O YHUCIIa.
[IprMeHeHne KOMIUIEKCHBIX YUCE

JUTsl petieHust GU3nYEeCKux u
reOMEeTPUYECKHUX 33]1a4

OnepupoBaTh NOHATUSIMU:
KOMIIJIEKCHOE YUCIIO U MHOKECTBO
KOMIIJIEKCHBIX YUCEI.
[IpencraBiaTh KOMIUIEKCHBIE YHCIIa
B alreOpandeckoi u
TPUTOHOMETpUYECKON (hopme.
Beimonuars apudmetnueckue
oTepalnuu ¢ HUMHU.

N306paxkaTh KOMIUIEKCHBIC YHCIIa
Ha KOOPJMHATHOM MJIOCKOCTH.
[Tpumensts hopmyny Myaspa u
MOJIy4aTh MNPEICTABIECHUE O KOPHIX
N-0#1 CTeNEeHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTHCS C IPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCE
JUISl pELIEHUSI TEOMETPUYECKUX U
buzndyecKkux 3a1aq

Harypanbnsbie u nensie ynucna

10

HatypanbHbie U 11eIbIe Yuca.
[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yucesn, HOJIl u HOK, ocraTtkoB
110 MOAYJIIO, airopuTMa EBKinaa
JIJISL pEIICHMS 3a/1a4 B IIEJIbIX YUCIaX

OnepupoBaTh MOHATHIMU:
HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOXECTBO HaTypaJIbHbBIX U IEJBIX
YHUCEeN.

Hcnons30BaTh NPU3HAKY AEITUMOCTH
LEJIBIX YUCEN; OCTATKH MO MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBxnnna nms peueHus
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3aaay.

3anuceIBaTh HaTypaJIbHbIC YUCJIA

B PA3JIMYHBIX TIO3UIUOHHBIX CUCTCMAX
CUHCJICHUA

CucTembl paluoOHAIBHBIX, 12 Cucrtema ¥ COBOKYITHOCTb YPaBHEHUH. OnepupoBaTh NOHATUAMU: CUCTEMA U
UPpAIMOHATEHBIX PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI - COBOKYITHOCTbh YPaBHEHUM U
MOKa3aTeJIbHBIX CJIEJICTBUS. HEPABEHCTB; PEIICHNUE CUCTEMbI WU
U Jjorapu(MUUECKUX OCHOBHBIC METObI PEIICHUS CUCTEM U | COBOKYITHOCTH; PABHOCUJIbHBIE
ypaBHEHUN COBOKYITHOCTEH palliOHabHBIX, CUCTEMBI U CUCTEMbI-CJICJICTBUS.
UPPAMOHAIIBHBIX, TTOKA3aTEIBHBIX U HaxonuTth pelieHus cucteM u
Jorapu(pMUYECKUX YPaBHEHUIA. COBOKYITHOCTEH LIEIIBIX
[IpuMeHneHue ypaBHEHU, CUCTEM U palOHATbHBIX, HPPALMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX
MaTeMaTUYEeCKUX 3a/1a4 U 3a7a4 YpaBHEHHI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JIaCTeH HAYKU U IIpyMeHATH CUCTEMBI YPABHEHUM
peanbHOM XKU3HU, UHTEPIIPETALIHS K PELIEHUIO TEKCTOBBIX 33/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3NUYHBIX 00JacTel 3HaHUHN U
peaIbHOM KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PEIICHUSI.
Hcnonb3oBaTh udpoBbIe
pecypebl
3amauu ¢ mapameTpaMu 16 PanmonanbHbie, MppalmoHaIbHbIE, Bo16upaTh criocob peuieHus

MOKa3aTebHbIC, JIorapu(pMUdecKue u
TPUTOHOMETPUUECKHUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPAUMOHAIIBHBIX,
MOKa3aTEeIbHBIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUIN
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C IapaMeTpamu.
[TocTpoenue u ucciaenoBanue
MaTEeMAaTUYECKUX MOJEIEN PEaTbHbBIX
CUTYallUi C IOMOILBIO YPAaBHEHHUI,
CHUCTEM YPaBHEHHI U HEPABEHCTB

C IapaMeTpaMmu

Y HEPABEHCTB, COAEPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue u
AHAIMTUYECKUE METOABI JJISl PEIICHUS
YpaBHEHU U HEPABEHCTB

C TapaMeTpaMu, a TaKKe
uccneaoBanre GyHKIMI MeTogaMu
MaTeMaTHUYEeCKOro aHaInu3a.
Ctpouts u uccienoBaTh
MaTeMaTUYE€CKUE MOJICIIA peaTbHbIX
CUTYallMid C TIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C MmapameTpaMu

[ToBTOpEeHnue, 06001ICHHE,
cucTeMaTHh3alusa 3HaHUHI

16

OcCHOBHBIC MTOHATHS U METOBI Kypca,
000011IeHHE U cCUCTEMATH3AIIU 3HAHUN

MonenupoBarh peajabHble CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPA)KEHUS, YPaBHEHU S, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHIO 3a]1a4H,
UCCIIEI0BATh MTOCTPOCHHBIE MOJIENHN

C UCIIOJIb30BaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHbBIN
pe3ynbTar.

[TpumensTh QyHKIMN

JUJIS1 MOJIETTUPOBAHUS U UCCIIEAOBAHUS
peabHBIX MPOLIECCOB.

Petrate npukinaaHbie 3a/1auy,
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B TOM YHMCJI€ COLUAIBHO-
HKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeCTBaMu aireopsl
Y MaTEMaTUYECKOro aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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DOEJEPAJIBHASN PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sABISICTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETo OOIIEro
o0Opa3oBaHMs, TaK KaKk 00eCIeYNBACT BO3MOYXKHOCTh U3YUYCHHS TUCIUILUIAH €CTECTBCHHO-
HAYYHOW HAMPaBICHHOCTH ¥ MPEIMETOB I'YMaHUTAPHOI'O IUKJIA. [IOCKOIBKY JTOrHUeCKOe
MBIIIUICHHE, (QOpMHpyeMOe MpH M3YyYCHHH OOYYarOIIUMHUCSA TOHSATHHHBIX OCHOB
rC€OMETPUH, TMPH JOKA3aTeIbCTBE TEOPEM MW TMOCTPOCHHM IEMOYKH JIOTHYCCKUX
YTBEPXKICHUN TIPH PEIICHUU T€OMETPUICCKUX 3a/]1a4, YMEHHE BBIJIBUTATh U OIPOBEPraTh
THITOTE3bI HEMOCPEICTBEHHO UCIOJIB3YIOTCS IPU PEIICHUH 3a1a4 €CTeCTBEHHO-HAYYHOTO
[[UKJIa, B YACTHOCTH (PM3UYECKHX 3a]ad.

Llenp ocBOeHHs MporpaMMbl ydueOHOro kypca «[‘eomeTpusi» Ha yriIyOJEHHOM
YPOBHE — Pa3BUTHEC HMHIWBHUIYAIbHBIX CIIOCOOHOCTEH OOYYaroIMUXCS MPU H3YYCHUH
re€OMETPHH, KaK COCTaBJISIONICH MmpeaMeTHOM o0aacTn «MaTteMaTtuka U HHPOPMaTHKA
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHHS M MCIOJIL30BaHUS 0o0jiee TITyOOKHX
rEOMETPUYCCKUX 3HAHUU M JEHCTBUH, CIMEUU(UYHBIX T€OMETPUH, M HEOOXOMMMBIX
JUIS  YCHEIIHOro MpoheCCHOHAIBHOIO0 00pa30BaHus, CBA3aHHOIO C HCIIOJb30BaHHEM
MaTeMaTHKH.

[lpuopuTeTHBIMH 3aJayaMH Kypca T'€OMETpPHMHM Ha yrayOJIEHHOM ypOBHE,
PaCIINPSIIOIIMMH U YCHINBAIOITUME Kypc 0a30BOTO YPOBHSI, SIBIISTIOTCS:

paciIipeHre MPEACTABACHUS O TI'COMETPHMH KaK YacTH MHPOBOH KYyJIBTYphl H
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3H ICOMETPHH C OKPY KAIOIIMM MUPOM;

(GbopMuUpoOBaHUE MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (DUrypax Kak O BayKHEHUIITHX
MaTEeMaTHYECKUX MOJEISAX, IO3BOJISIONIMX OINKCHIBATh M H3ydYaTh pas3HBIC SBICHHUS
OKPY’KaoIllero MHUpa, 3HAHHE IOHATUHHOrO ammapara mo pasaeny «CTepeoMeTpHs»
y4eOHOTr0 Kypca T€OMETPHH;

(dbopMHUpOBaHHE YMEHHS BIAJCTh OCHOBHBIMH IOHSATHSMH O IHMPOCTPAHCTBEHHBIX
¢urypax M HMX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpPMYIT U yMEHHE
UX TPHMCHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI M HAXOIAUTh HECTAaHIAPTHBIC CIIOCOOBI
pCIICHMS 3a/1a4;

(dbopMHpOBaHHE YMCHUS PacliO3HABATh Ha YePTEXkKaxX, MOJACIIAX U B PeaIbHOM MHpPE
MHOTOI'PaHHHUKH U TeJla BPAIICHHS, KOHCTPYHUPOBATh FTC€OMETPUUCCKHE MOJICIIH;

dopMHpOBaHUE TIOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX  TEOpHi, (HOPMUPOBAHME IOHUMAHHUS  POJH  AKCHOMATHKH
IIPU MPOBEJACHUU PACCYKICHHIA;

dbopMHupOBaHHE YMEHHS BJIaJE€Th METOJAaMHU JOKA3aTeIbCTB U aJITOPUTMOB
pCIICHMS, YMCHUS HX IPHMEHSTH, MPOBOJMTH JOKa3aTeIbHbIE PACCYKICHUS B XOJC
pCIICHHS CTEPEOMETPUYECKHUX 3aJay M 3agad C [PAKTHUYECKHM COJCPIKAHUCM,
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(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTU JIOKA3aTENbCTB MPU OOOCHOBAHUU
MaTEeMaTHICCKUX YTBEP)KICHUUW M POJIM aKCMOMATHKUA B TIPOBEICHUU JETyKTUBHBIX
pacCyKIEHUM;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEHN
oOydJaromuxcs, TMO3HABATEIbHOM  aKTHUBHOCTH,  HCCIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3YUEHHUIO TEOMETPHH;

dbopmupoBanue ¢yHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUM: YMEHUS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCANbHBIX JKU3HCHHBIX CHTYyallUIX W TPH HU3YYCHUH JIPYTUX  YYCOHBIX
IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEATbHBIX
CUTyallud, WCCIEOBAaHUS TIOCTPOSCHHBIX MOJEJeH, WHTEpHpeTaluu MOJyYeHHBIX
PE3yJIbTATOB.

OCHOBHBIMU ~ COJIEpPKATEIBHBIMU  JIMHUSIMH ~ y4eOHOro Kkypca «l['eomeTrpusi»
B 10-11 «maccax sBistorcsa: «lIpsiMble W TIJIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanHukmny», «Tena BpamieHus», «BeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBMYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHMEe «yMeTh OMNEPUPOBATH
MOHSATUSAMMY, PEIICBAHTHBIX T'€OMETPHHU Ha yriyoséHHOM ypoBHEe oO0yuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJIepKATEeNbHBIM JIMHUSM Y4eOHOro Kypca, a
(dbopMUpOBaHUE JIOTHYECKUX YMEHHM pacrpesensieTcss He TOJIbKO M0 COAepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuenus. ConepxaHue o0pa3oBaHUS, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DenepasibHOM  paboueld  IPOrpaMMbl,
pacrpene€HHbIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, IPHUHIMIIMAIBHBEIM BOMpOCaM OOydYaroniecs o0palaiIuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUIECKUMU TOHITUSIMU
M HaBbIKAMHU TIOCIIEIOBATEIbHO W TOCTYNATENbHO, C COOJIOJEHUEM MPHUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYAaTh B OOIIYIO CHCTEMY T'€OMETPHUYECKUX
MPEACTAaBICHUN OO0ydYaloIuXcs, pacmmpsisi W yrayomss e€, oOpasys MpOdYHbIE
MHOKECTBEHHBIE CBS3U.

[lepexon k U3y4eHUIO TEOMETPUHU HA YTIIYOJIEHHOM YPOBHE TIO3BOJISCT:

co3aaTh ycnoBus s quddepeHnmanu 00y4deHus, MOCTPOSHUS HHIUBHUTYaTbHBIX
o0Opa3oBaTeIbHBIX MPOTPaMM, OOECHeYUTh  yrayOJNEHHOE U3YYCHHE TE€OMETPUU
KaK cOoCTaBJsitolled yueOHoro npenmera «MartemaTuka»,

MOATOTOBHUTH OOYYArOMINXCA K TPOJOJDKEHUI0 M3YYCHHS MATEMATUKU C Y4ETOM
BbIOOpa Oynmymieir mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXKIY OOIMUM
1 ipo(heccroHaTbHBIM 00Pa30BaHUEM.

Ha m3ydenne yueOHOrOo Kypca «l'eomeTpus» Ha yriayOJeHHOM YPOBHE OTBOIUTCS
204 dgaca: B 10 kmacce — 102 wgaca (3 waca B Hemeno), B 11 kmacce — 102 gaca
(3 gaca B HenenO).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMHOE pacmnonokeHue nOpsMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIMECH,
napasuieiabHble M CKpeluBaroimuecs npsiMbie. [IpU3HaKu CKpPEIIMBAIONIUXCS MPSMBbIX.
[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEW B MNPOCTPAHCTBE: MAPAJIICIbHBIE MPSMbIC
B [IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX NPSAMBIX, MAPAIJIETbHOCTh IPSIMOU U TNIOCKOCTH.
[lapannenbHoe M IEHTpaJbHOE NPOEKTHUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbBIE
CBOICTBa MNapaJyIeNbHOTO MNpoeKTupoBaHus. M3o0paxkenue Quryp B mapamieabHON
OpPOEKIMU. YTJbl C COHANpPABJICHHBIMU CTOPOHAMH, Yroidl MEXAY HPSIMbIMU
B NpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapaijiedbHbIE MJIOCKOCTH, CBOWMCTBA
napajuieNIbHbIX TIocKocTel. [Ipocreifimme mpocTpaHCTBEHHbIE (PUTYPHI HAa TIOCKOCTH:
TeTpa’ap, Napajuleenunes], HOCTPOEHUE CEUCHUH.

[leprieHAUKYJISIPHOCTh MNPSIMONM W TIOCKOCTH: TMEPHEHIUKYJISIPHBIE TPSMbIC
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIEIbHbIE U NEPIEHAUKYISPHBIE K MJIOCKOCTH, TPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOW M TUIOCKOCTH, TEOpEMa O NPSIMOM NMEepPHNEHIUKYIIPHOU
mwiockocTH. OpToroHanbHOE NpoeKTUpoBaHUE. [lepreHIUKyIslp W  HaKJIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIIHS
burypsl Ha MIJIOCKOCTb. [lepneH UKy PHOCTH IJIOCKOCTEN: MIPU3HAK
NEePHEHIUKYISPHOCTU ABYX MIocKocTeil. Teopema o TpEX nmeprneHanKyaspax.

YTIiael B IPOCTPAHCTBE: YroJl MEXAY MPSIMOW U INIOCKOCTBIO, ABYI'PAHHBINA YIOJI,
JUHEWHBIA yroa JBYIpaHHOTO yria. TpéXrpaHHbld U MHOrOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJ0B MHOrorpaHHoro yria. CBoilcTBa IJIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUISI TPEXTPAHHOIO YIJa.

MHororpaHHUKH

Buael MHOrorpanHuKoB, pa3BEpTKa MHOrorpanHuka. [Ilpusma: n-yronpHas npusma,
mpsiMasis ¥ HAKJIOHHAs TpPU3MbI, OOKOBas ¥ TMOJHAS TOBEPXHOCTH TPHU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN apaJUIeJIENUIIE] U ero cBoicTBa. KpaTyalimue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamuza, MPaBUIbHAS U YCEUYEHHAS THPAMMUIBI.
CpoiictBa pébep u OOKOBBIX TpaHEll mpaBUIbHOW mHpamMuasl. [IpaBuiibHBIC
MHOTOIPaHHUKH: TpaBUJIbHAS IIpU3Ma U I[paBWIbHAsg MNHUPAMUA, [pPaBUJIbHAS
TpeyrojibHas MUpaMua M MPAaBUIBHBIA TeTpadap, Kyd. [IpeacraBienne o mpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABIP.

Boluncnenue 371€MEHTOB MHOTIOTpaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomanb
OOKOBOI OBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, MJIOIAb OCHOBAHUM,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM mpu3Mebl. [1nomans 60K0BOM MOBEPXHOCTU U
[IOBEPXHOCTH IIPAaBUWIBHOM NMUPAMU/BI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUBI.

Cummerpust B NPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPUM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHsT B  MPaBWIBHOM  MHOTOTPAHHUKE:  CUMMETPHS
[apajulesienuIela, CHUMMETpUs IPABUIBHBIX IPU3M, CUMMETPUS  [PABUIIBHOU
[IAPAMUJIBL.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPAaBJICHHBIE U MPOTHUBOIOJIOXKHO HAMpPaBICHHbBIE
BEeKTOpbl. PaBeHCTBO BEKTOpOB. JleHWCTBHUS C BEKTOpAMH: CIIOKEHHUE M BbIYMTAHHE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKE€HHME BeKkTOopa Ha uucio. CBoilcTBa
cloxeHust BeKTopoB. CBOMCTBAa yMHOXEHUS BEKTOpa Ha yucio. [loHaTre komriaHapHbie
BeKTOphl. [lpu3Hak koMIUTaHapHOCTH TpEX BeKTOpoB. llpaBmio mnapamienenumnesna.
Teopema 0 pa3noxeHuu BEKTOpa Mo TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpsmoyronbHas
cuctemMa koopAuHar B npoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIY
KOOpJIMHATAMHU BEKTOpa U KOOpJAWHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKansipHOE
IPOU3BEICHHE BEKTOPOB.

11 KJIACC

TeJsia BpameHust

[TousTHS: MUIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAsi MOBEPXHOCTH, chepruuecKas
MOBEPXHOCTh, OOpa3yronue TmnoBepxHocTed. Tena BpalieHus: MWIMHAP, KOHYC,
yCeu€HHBI KOHYC, cdepa, map. Bzaummnoe pacnonoxeHue cdepbl U IIIOCKOCTH,
KacaTeJbHas IIIOCKOCTH K cepe. M3o0paskeHue Ten BpalleHus Ha IiockocTu. Pa3BépTka
IUIMH]Ipa ¥ KoHyca. CummeTpust cepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuiesnienunena u ciuenctsus u3 He€. OO0bEM mNpsAMONW W HAKIOHHOW TPU3BMBI,
MWINHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa 1 MapoBOTO CErMEHTA.

KoMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucanHas B IWJIUHID,
omMcaHHas 0KoJIO unuHApa. [lepeceuenue cdeprl u mapa c mwiockoctoio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [oHsATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJIO c(ephl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BPAICHUS.

[Tnomaas MOBepXHOCTH WIMH/IPA, KOHYCA, TuToaab cdepor u e€ gacteit. [lomobue
B npocTtpaHcTBe. OTHOIIECHHE O0BEMOB, ILIOMIAJICH TMOBEPXHOCTEH TOJIOOHBIX (HUTYP.
[IpeoGpa3oBanne  momoOWsi, TOMOTETHs.  Pemienme 3amad Ha  IUIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHHWii MHOTOTPAHHUKOB W TeJI BpAIICHUS: CEUYCHHS IHMIUHIPA
(mapaJiieabHO U MEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapalijieIbHOE OCHOBAHUIO U
MPOXOSIIEe Yepe3 BEpIIMHY), CEUCHMS Ilapa, METOJbl MOCTPOCHUSI CEUEHUN: METON
CJI€I0B, METOJI BHYTPEHHETO MIPOCKTUPOBAHMS, METO IIEPEHOCA CEKYIIEH IITOCKOCTH.
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BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpancTBe. Omnepauuy Haj BEKTOpaMH. BekTOpHOE yMHOXKEHHE
BEeKTOpoB. CBOMCTBa BEKTOPHOrO yMHOKeHMs. [IpsMoyronpHas cucteMa KOOpAWHAT
B poctpaHcTBe. Koopaunate! BekTopa. Pasnoxenue Bexkropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JIB>xkenus npoctpaHcTBa. OTobpakenus. J[BmkeHus: U paBeHCTBO Guryp. Oo1me
CBOMCTBA JBWKECHHM. Buabl JBUXKEHUN: TMapajuIEIbHBIM IEPEHOC, LEHTpaJbHas
CUMMETpHUsI, 3€pKajbHas CHUMMETpHUs, TMOBOPOT BOKpyr mpsimoi. I[IpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca oOyqaronuiicst HAQy4YuTCS:

CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IMOHATHSIMH CTEPCOMETPUU TPU PEIICHUU
3aJ1a4y ¥ IPOBEJICHUN MAaTEMAaTUICCKUX PACCYKICHHUH;

NPUMCHSTh aKCHOMBI CTEPEOMETPHMH M CJCICTBUS W3 HUX TPH PEHICHUH
TCOMETPUYCCKHUX 3a/1a4;

KJIACCU(UITMPOBATh  B3aUMHOE  PACIOJIOKCHHWE TPSIMBIX B  MPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

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

CBOOOJIHO OTIEpUPOBATH IOHATHUSMH, CBSI3aHHBIMHU C MHOTOT'paHHUKAMH,

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BUBI MHOTOI'PaHHUKOB (IIpH3Ma, MAPAMHUIA,
NPSIMOYTOJILHBIN Mapaiiesienumes, Ky0);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS TSI KJacCU(PUKAIINY;

CBOOOJIHO OTIEPUPOBATH TOHSATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB
TUTOCKOCTEIO;

BBITIOJTHATH TTApaJUIeIbHOE, IIEHTPATLHOE H OPTOTOHAIBHOE MMPOSKTHPOBAHHUE QUTYD
Ha TUIOCKOCTD, BBITIOJNHATH H300paxeHus: (GUryp Ha TUIOCKOCTH;

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

BBIYHCIIATh IUIOMIAA TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHPaAMUIA),
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOPMYTT,

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

CBOOOJHO  OMEPHPOBATH  TOHATHSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATAM B MTPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS HAJl BEKTOPAMU;

pemiaTh 3a7a4u Ha JOKa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUYECCKUX  BEJIMYMH, TPUMEHSS  HW3BECTHBIE METOABI TPH  PEHICHUH
MaTeMaTUYECKUX 3aJ1a4 MOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;
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IPUMEHATh  NPOCTEWINNE  IPOTrpaMMHBIE  CpPEACTBA W DIJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKATD, npeoOpa3oBbIBATh " WHTEPIIPETUPOBATH uH(pOpMaIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYypaX, MPEJCTABICHHYIO Ha YepTexax H
PUCYHKAX;

MIPUMEHSTh TOJIyYEHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATH M aHAJIU3UPOBATH
peanpHbIE CUTYallUH, IPUMEHATh W3YyYCHHBIE IMOHATHS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTudecku chOpMYIUPOBAHHON TPOOIIEMBI, MOICIMPOBATH peabHbIe CUTYallUH Ha
A3bIKE TEOMETPHM, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C  HCHOJb30BAHUEM
reOMETPUYECKUX MOHATUIA U TEOpEM, arlnapara ajireopbl, pemaTh NpakKTUUYeCKUe 3a1auH,
CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNUX BEJINYUH;

UMETh MPEeJICTaBIeHUsI 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUHM KaK COCTaBHOMN
yacTh yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kaacca oOyqaronuiicst HAQyYUTCS:

CBOOOTHO OIIEPUPOBATH MMOHATUSIMH, CBA3aHHBIMHU C IWIHHIPUICCKON, KOHMYCCKOH
U ChepUIECKOM MMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYICHHUS;

OIIepUPOBATH OHATHUSMH, CBSI3aHHBIMH C T€JIAMU BPAIICHHS: [IMJTMHIPOM, KOHYCOM,
chepoit u mapom;

pacro3HaBaTh Teja BpalleHus (MWIMHIP, KOHYC, chepa W map) U OOBSICHATH
CTIOCOOBI TIOTYYCHHSI TEJ BpaICHHS,

KJIacCH(QUIIMPOBATH B3AaMMHOE PACIIONIOKEHUE C(PephI U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJNl BpalieHUs, 00BEMBI U
TUTOIIAIM TIOBEPXHOCTEH MHOTOTPDAaHHUKOB W TEJl BpAIICHUS, T€OMETPUYCCKUX TeI
C IpuUMeHeHHEeM (HOPMYIT;

CBOOOJIHO OIIEPHPOBATH MOHATUSIMU, CBI3aHHBIMHA C KOMOWHAIIUSMU TEJ BPAIICHUS
¥ MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBINA OKOJIO CQEpHI,
cdepa, BMcaHHas B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;

BBIYHCIISATh COOTHOIICHHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH u 00bEMaMu
IMOJTOOHBIX TEI;

M300pakaTh H3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEXKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHUS;

W3BJICKATh, UHTEPNPETUPOBATH 151 npeoOpa3oBbIBATH HHpOpMAIHUIO
O TIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTYpaX, MPEJCTABICHHYIO Ha UYEpTEekKaxX H
PUCYHKaXx;

CBOOOTHO ONIEPUPOBATH MOHSITUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh INIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPINHAT;

pelarb T€OMETPUYECKHE 3aJa4d HAa BBIYMCIEHHUE VYIJIOB MEXAY HNPSMBIMU H
IUIOCKOCTSIMHM, BBIYMCJICHHE PACCTOSAHUM OT TOYKH JI0 IUIOCKOCTH, B ILEJIOM,
Ha NPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METOJ1a MPU PEIICHNH;
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CBOOOJTHO OMEPHPOBATH MOHATUSMH, CBSI3aHHBIMHU C JBM)KCHHEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM,

BBITIOJTHATHh M300paKCHUSI MHOTOTPAHHUKOM U TEJI BpPAIlEHUS MPHU MapalIeTbHOM
nepeHoce, IMEHTPATLHON CHMMETPUH, 3epKAIbHONH CHMMETPHH, TIPH MTOBOPOTE BOKPYT
PSMOM, MpeoOpa3oBaHus MO00HUS;

CTPOUTh CCUYCHHUS MHOTOIPAHHMKOB W TEJ BpAIICHUSA: CCUYCHHS IHIUHApPA
(mapayiyieIbHO M NEPIEHIUKYIISIPHO OCH), CEYeHUsI KOHYca (MapasuieibHOe OCHOBAHUIO U
MIPOXOIAIIEe Yepe3 BEPIIUHY), CCUCHHUS 1apa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHHIA: METOJT CIEAO0B, METOJ BHYTPEHHETO
IPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JTOKa3bIBaTh TEOMETPUYCCKUE YTBEPIKICHHUS;

NPUMCHATh TeOMETpHUYECKHe (DAKThI ISl PEIICHHS CTEPECOMETPUUYCCKHUX 3ajadv,
NPEIOIAralouX HECKOJIBKO INAaroB PEMICHUs, €CJIM YCIOBUS TPUMEHCHUS 3a/1aHbl
B SIBHOM M HESIBHOU (popMme;

periaTh 3aJa4yd Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYCCKUX OTHOIICHUH M HAXOXICHHUC
TCOMETPUYCCKUX BEIIMUNH;

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

NPUMEHSTh TOJYYEHHBIE 3HAHHS Ha TMPAKTHKE: CPAaBHMBAaTh, aHAJIU3UPOBATh U
OILICHMBATh peajibHbIe CUTYallud, MPUMEHSITh U3YUEHHBIC MOHSATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IMOMCKa PEIIeHUs MaTeMaTHYecKH CQOpMYIMPOBAHHON MPOOJIEMBI,
MOJIETUPOBATh PEaJIbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPHUM, MCCIEOBATh MOCTPOCHHbBIE
MOJIENTU C HCIOJIB30BAHUEM T'€OMETPUYECKUX TMOHATUNA U TEOpEM, ammapara ajireOpsl,
penaTh NpakTUYECKHUEe 3a7a4u, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEINYHH;

UMETh TPEJICTABICHUsI 00 OCHOBHBIX ATalax pa3BUTHS T'€OMETPHH KaK COCTaBHOM
yacTh (PyHIaMEHTa Pa3BUTHSI TEXHOJIOTHH.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
Hassanue KomuuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
OCHOBHOE COJIepKaHUe
pasnena (Tembl) Kypca 4acoB yYaIuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHbBIE POCTPAHCTBEHHBIC OmnpenensiTh IIOCKOCTh Kak GUrypy,

burypsl.
[lonsiTust crepeoMeTpuu: Touka,

npsiMasi, TII0OCKOCTh, TPOCTPAHCTBO.
OcHOBHbBIE TTpaBUJIa N300pAKEHUS

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

[TonsTHs: mepecekarommecs IIOCKOCTH,
MEPECEKAIONIUECS PsiMas U MIIOCKOCTh;
MOJTYTIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MMPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOMUX 00 bEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBBIC
CJIECTBUS U3 HUX.

Crioco6pl 3a1aHMS IPSIMBIX U
IJTOCKOCTEN B TPOCTPAHCTBE.
O0603Ha4YeHHSI TPSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0pakeHue ceuyeHui

B KOTOPO BBIMOJIHSETCS MJIAHUMETPHUSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBO/Ibl U3 AKCUOMATHKH TIIOCKOCTH.
[TpuBOIUTE IPUMEPHI pEATHHBIX
00BEKTOB, UcATH3AIMEN KOTOPBIX
ABJISIFOTCS AKCHUOMBI TEOMETPHUH.
N3yuarh, HpUMEHSATH TPUHIUIIBI
MOCTPOCHUS CEUCHUU.

Hcnonp30BaTh 411 TOCTPOEHUS
CEYCHHMH METOJ CIEI0B, METO
BHYTPEHHETO TPOEKTUPOBAHMUS], METOJ]
IIEPEHOCA CEKYILEH TIIOCKOCTH.
Pewate crepeomerpuueckue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYCHHUS U
HaXO0XJEHHE €r0 IUIOIA/IH.
AKTyaJIM3upoBaTh (DAKTHI U METObI
MJIAHUMETPUHU, PEJIEBAHTHBIEC TEME,
MPOBOJIUTH aHAJIOTHUHU.

Hcrnonp30BaTh U peUICHUHN 331a4
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nUpaMUIbl, Ky0a U IPU3Mbl, KOTOpPbIE
IPOXOJIAT Yepe3 ux peopa.
N3o6pakenne nepeceueHus
IIOJIy4YE€HHBIX IIJIOCKOCTEMN.
PackpammBaHue MOCTPOCHHBIX CEUEHU I
Pa3HbIMU I[BETaMHU.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocter. [loctpoenue
CEUYEeHH B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIHCh I1aroB
IIOCTPOCHHS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 mponopuUMOHAIBHBIX
otpe3kax. [TonoOue TpeyroinbHUKOB.
Teopema Menenas. Pacuétsr

B CEUECHHAX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS ITITAHUMETPUU

U CTEPEOMETPUHN

CJIeIyIOIINE TUTAHUMETPUUECKHE (DaKThI
Y METOJBI:

Teopembl Qarneca u

O IIPONIOPLMOHAIIBHBIX OTPE3KaxX.
AJNTOpUTM JIEJIEHHS OTpE3Ka

Ha N paBHBIX yacTel. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTOBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeAHEN TUHUU
TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojpHuka. CBOMCTBO MeauaH
TPEYTOJIbHUKA.

[Tpu3naku mog00Us TPEYroJIbHUKOB.
[Tomy4ats nmpencraBieHus: 00
OCHOBHBIX dTanax pa3BUTHUsS T€OMETPUU
KaK COCTaBHOW 4acTH (yHIaMEHTa
Pa3BUTUS TEXHOJIOTUI

B3aumHoe pacnionoxenue
MPSMBIX B TPOCTPAHCTBE

B3anmHOe pacnonoxeHue mpsiMbIx

B mpocTpaHcTBe. CKpelnBaommecs
npsimble. [Ipu3Haku ckpeluBaromuxcs
PSIMBIX.

[TapannenbHbie pAMBbIE

KnaccudummposaTts B3auMHOE
PaCTONIOKEHHE TIPSMBIX

B ITPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU U TIPUBO/IS TIPUMEPHI
Y3 pEaIbHOM KU3HU.
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B IIpocTpaHcTBe. TeopeMa

0 CYILIECTBOBAaHHUH U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IPSIMOM, IPOXOAAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIekKaAIIEH

Ha IAHHOW IIPSAMOM.

JleMMa 0 mepeceueHnH MapaieabHbIX
NPSAMBIX INIOCKOCTRIO. [TapamiensHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajiebHbIX IPSIMBbIX.

Teopema 0 CKpeINBAOIIMNXCS MPSMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA [TAPAJLIEIBHOTO
npoekTupoBanus. M3o0paxenune
pa3HbIX GUTYyp B MapajljiesIbHOMI
IIPOCKIMH.

LlenTpanbHas NpoeKIusI.

Y011 ¢ COHAIIPaBICHHBIMU CTOPOHAMH.
Yron Mexy npsMbIMHU.

3a/aum Ha 10Ka3aTeNIbCTBO U
UCCIIEJOBAHUE, CBS3AHHBIC

C PaCIIOJIOKEHHUEM ITPSAMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYLIECTBOBAHUU U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, TPOXOAALLIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKaIEeW Ha JpYTrou MPSMOM; JIEMMY

0 MEPECEUECHUH TUIOCKOCTH ABYMS
napajuieIbHBIMUA IPSIMBIMU; TEOPEMY

0 TPEX NmapaJyICIbHbBIX NPSIMBIX.
Jloka3pIBaTh NPU3HAK
CKPELIMBAKOUIUXCS NPSIMBIX, TEOPEMY

0 CKPEIIMBAIOIINXCS TIPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIIPABJICHHBIMUA CTOPOHAMH.
OOBSICHATH, UTO HA3BIBACTCS
[apaJiyIeIbHBIM U HEHTPAIBHBIM
IIPOEKTUPOBAHUEM U KaK BBITIOJIHSACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
JloKka3pIBaTh CBOMCTBA MapaljICIIbHOTO
IIPOCKTUPOBAHUS.

N300paxkath B mapauieabHON
IIPOCKLIUN PA3HBbIE TECOMETPUYECKUE
burypsl.

Pemrate crepeomerpuyeckue 3a1adn
Ha J10Ka3aTeIbCTBO U UCCIIEOBAHUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM ITPSAMBIX
B IIPOCTPAHCTBE.
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[TpoBOaUTHL HOKa3aTEIHHBIC
pacCyKICHUS TIPH PEIICHUN
TCOMETPUICCKUX 3a7a4, CBSI3aHHBIX
CO B3aUMHBIM PACIIOIOKEHUEM
IPSIMBIX B MPOCTPAHCTRBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OILICHUBATh YTBEPXKICHHUS C IICIIBIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
MonenupoBaTh peajibHbIC CUTYaIlUH,
CBSI3aHHBIC CO B3aMMHBIM
PacroIOKEHUEM IPSIMBIX

B IIPOCTPAHCTBE, HA A3BIKE T€OMETPHUHU.
HccnenoBath MOCTPOEHHBIE MOJIEIH
C UCIOJIb30BAaHHEM F'€OMETPUUYECKUX
MOHATHH U TEOpEeM, arnmnapara anreopsl,
1M (POBBIX PECYPCOB.

[Tonyyats npeacraBieHue

O IIEHTPATLHOM IPOEKTUPOBAHUU

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTB MPSIMBIX
Y IUIOCKOCTEHN
B POCTPAHCTBE

[loHATHSA: TApaIENBbHOCTD IPSAMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10cKkocTH. CBOMCTBA MapaIeIbHOCTH

KnaccudummposaTs B3aiMHOE
PacmoIOKEHHUE MPSIMOU U TMIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIIUE TTPUMEPHI
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IIPSIMOU U IIJIOCKOCTH.
['eomeTpuueckue 3amaun

Ha BBIYMCJIEHUE U JOKA3aTENBCTBO,
CBSI3aHHBIE C MMAPAJIEIBHOCTBIO

MPpsAMBIX U IJIOCKOCTEH B MpOCTPAHCTBC.

[TocTpoenue ceuenusi, MPOXOIAIIETO
4yepes3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPALIETBHOTO APYTOU MIPSAMOM.
Pacuér otHomenuii. [Tapannenshnas
POEKIHsA, IPUMEHEHUE

JUTSI IOCTPOEHUS CeueHUH KyOa

Y NapajiyIeenunea.

CBoiicTBa ImapaJuICJICIIUIICa U ITIPU3MBI.

[TapannensHbie mockocTy. IIpu3Haku
NapajieIbHOCTU JIBYX IJIOCKOCTEH.
Teopema 0 mapajuIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIECH Yepe3 TOUKY, HE
IIPUHAICKAITYIO TaHHOU TJIOCKOCTH U
CIICJICTBUS U3 HEE.

CaoiicTBa napayieIbHbIX IIIOCKOCTEMN
0 MapajuIeIbHOCTH NPSIMBIX
NepeCceueHUs NP NEPECCUCHUN JIBYX
NapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3Kax mapauieIbHbIX MPSIMBbIX,
3aKIIFOYEHHBIX MEXKAY MapalyIeIbHbIMU

Y3 pEaIbHOM KU3HMU.
DopMynUpPOBATH ONPEACIICHUE
NapajuIeNIbHBIX MPSMOU U INTOCKOCTH.
Jloxa3bIBaTh IpU3HAK

0 NMapaAJJIEIBHOCTH IIPSIMOU U
IIJIOCKOCTH; CBOMCTBA ITAPAJLICIIBHOCTH
IIPSIMOM U IIJIOCKOCTH.

Pewrate crepeomerpuyeckue 3a1a4u
BBIYMCIIEHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C apaJUIEIbHOCTHIO
NPSIMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE.
Pemrate nmpakTudeckue 3anadu

Ha [IOCTPOCHUE CEYCHUN Ha YepTexKax
TETpaj’Apa U napajijieacnuIe/a.
Perrats ctepeoMeTprdecKue 3a1a4u,
CBSA3aHHBIE C IOCTPOCHUEM CEYCHUN
IIJIOCKOCTBIO.

IIpoBOANUTE TOTHYECKU KOPPEKTHBIE
JI0OKa3aTEIbHBIE PACCYKICHHUS

IIPU PELICHUU T€OMETPUYECKUX 3a1a4
CBSA3aHHBIX C MapPAJLIECIBHOCTBIO
IIJIOCKOCTEM.

CpaBHUBATh U aHAJTM3UPOBATH
peabHbIC CUTYyalluH, CBI3aHHBIE

C NMapaJUIEIbHOCTBIO PAMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IUIOCKOCTSIMU;, O IEPECEUECHUHU MTPSIMOK
C IByMsI MapajuieIbHBIMU MIJIOCKOCTAMHU

MO/JIEJIUPOBATH PEATIbHBIE CUTYAllUH,
CBSI3aHHBIE C MTAPAJIICIBHOCTHIO
MPSAMOU U THIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHaAUKYISPHOCTD
IPSAMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema [udaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
CgoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajenenuneaa. Berauciaenue qiuH
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuieJenunese.
[lepneHAUKYISAPHOCTDH NPSAMOU U
mockocTu. [Ipu3nak
NEPNEHAUKYISPHOCTHU MPAMO U
IJI0CKOCTH. Teopema o CyleCTBOBAaHUHU
Y €JUHCTBEHHOCTH HPSIMOiA,
MPOXOISAIIECH Yepe3 TOUKY
IPOCTPAHCTBA U MEPHEHAUKYIIPHOI
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyap U HAKJIOHHAS.
[locTpoeHne nepneHIuKyIspa

U3 TOYKH Ha IPSIMYIO.

TeopemMa o TPEX MEPIICHAUKYIAPAX
(npsimasi u oOpatHasi).

AKTyau3upoBaTh (HDaKThl U METOIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.
®opmMyIUPOBATH ONIPEACIICHUS:
MEePIEHAUKYISAPHBIX MPSIMBIX

B IPOCTPAHCTBE; ONPEACICHUE MPSIMO,
MEPIICHAUKYIISIPHON K IIOCKOCTH.
Jloka3bIBaTh: teMmMy

O NEPIEHIUKYISIPHOCTH IBYX
MapaJijIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIEHANKYISPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MIPU3HAK [IEPIICHAUKYJISIPHOCTH MPSIMOK
U IIJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY U IEPHEHANKYISIPHON K JAHHOU
IIJIOCKOCTH.

N300paxkaTh B3aIMHO
MIEPIICHIUKYJISIPHBIE IPSIMYIO

46



Y01 MeXy CKpeILMBAIOIIUMUCS
npsiMbIMu. [loMCK NEpIIEHANKYIIPHBIX
MPSIMBIX C IOMOILBIO
MEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenuit Kyoa, MpU3MBbl,
MPaBWILHOM MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJIBHOU IIPOEKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH. [Imockoctn
CHUMMETPUN B MHOTOTPAHHHUKAX.
[Ipr3Hak nepneHIuKyJISpHOCTH
IIPSIMOM U TJIOCKOCTH KakK CIIEICTBUE
cummerpuu. [IpaBuibHbIe
MHOTOTPaHHUKH

Pacuér paccTosiHuid OT TOUKH

10 ockocTi. CriocoObl OMYCTUTD
NIEPIICHAUKYJIISPBI: CHMMETPUSL, CABUT
TOYKH 110 NapajuIeIbHON MPAMOM.
CnBur no HenapasuieIbHOW PSIMOH,
U3MEHEHUE PACCTOSIHUN

Y IIJIOCKOCTb.
DopMyIIUPOBATH CBOMCTBO
NEPIEHNKYJIAPA 0 OTHOLIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBIeHUE O 3HAYEHUN
nepHeHauKyJsipa Juist Apyrux oonacren
Hayku ((pu3nKa, SHEpreTHKa, Ja3epHble
TE€XHOJIOTUH), B PEabHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBI3aHHBIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HEIEPIEHIUKYIAPHYIO K 3TOU MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe O TPEX
NEePHEHANKYISIPaX.

[Tonyyats npeacraBieHue

00 OPTOrOHAJILHOM MTPOCKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O NMPOECKIIUU
TOYKHU Ha NPAMYIO.

Pemrats ctepeomeTprueckue 3a1auu,
CBSA3AHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOM U TITIOCKOCTH.

PemaTe npuknaaHele 3a1a4uu,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEJINYUH.
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Pewate cTepeoMeTprdecKue 3a1auy,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIEHAUKYIISIpax,
HaXO0JICHUEM PACCTOSTHUM,
MMOCTPOCHUEM TIPOCKIIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKIECHUS C LIENIbIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAalluH, CBA3aHHbIE

C NEPIEHIUKYIIAPHOCTHIO NPAMOU U
IIJIOCKOCTH; UCCIIEIOBATH TIOCTPOCHHBIE
MOZIEJIU, B TOM YHCIIE U

C UCIIOJIb30BAaHUEM allapara ajreopbl

VYTibl M pacCTOSHUSA

16

[ToBTOpEHUE: YTOI MEXKTY NPAMBIMU
Ha MJIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHUHYCOB.

[ToBTOpEHME: YTOaI MEKITY
CKPEIIUBAOIIUMHUCS TPSIMBIMHU

B IPOCTPAHCTBE. | eoMeTpruueckue
METOJbl BEIYMCIICHUS yIJla MEXIY
MPSAMBIMH B MHOTOI'paHHUKAX.

AKTyanu3upoBaTh (GaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.
®opmMynUpPOBATH ONIPEAECIECHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIVMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.
KnaccudunmpoBaTts AByrpaHHBIC YTIIBI
B 3aBUCHMOCTH OT X TPAJyCHOU MEPBHI.
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JIByrpanssiii yroj. CBOMCTBO
JIMHEVHBIX YIJIOB ABYIPAHHOIO YIJIa.
[TepnieBAUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHANKYJIIPHBIX
miockocrent. [IpusHax
NIEPIICHAUKYIISIPHOCTH IIIOCKOCTEM;
TE€O-peEMa O NPSAMOM NIEPECEUCHUS ABYX
IIJIOCKOCTEN MEPIEHAUKYIISIPHBIX
TPEThEH IIJIOCKOCTH.

[IpsAsMOyTOIBHBIN NTapaIeICIIUIIE;
Ky0; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIbHOT'O NapaJuIesIeIUIEa.
Teopema 0 quaroHany NpsAMOYroJabHOIO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U NPUKIIATHBIC
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PACIIONIOKEHUEM IIPSIMBIX U IUNIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IIPSIMBIE, NTAPaJIIENIbHBIE IUIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napaurenbHBIX IUIOCKOCTEN

Ha CKpPEIIHUBAIOIINXCS NPAMBIX,
pacCTOSTHUE MEXIY
CKPEIMBAKOLIIMMHUCS MPSIMBIMU

B [IPOCTBIX CUTYaLHSX.

OrnyckaHue neprnesinKyJIspos,

DopmynUpOBaTh ONPEACICHNUE B3aUMHO
MIEPIICHAUKYJIISPHBIX INIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O PU3HAKE
NEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEH.

®opmyIUpOBaTh CIEACTBUEC

(M3 mMpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi IEePIEHAUKYIIIpHA
IIPSIMOM, TI0 KOTOPOU MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOMCTBAX; TECOPEMY U CIIEIACTBUE

13 He€ O JUaroHAISX IMPSIMOYTOJIBHOTO
napajuieaenunesa.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIEHIUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEU, UCTIOJIb3Ys
IUTAaHUMETpUUYECKUE (PaKThl U METOABI.
IIpoBOANTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIPU
pELICHUU T€OMETPUUYECKUX 3a/1aY,
CBSI3aHHBIX C IEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlUU, CBA3aHHBIC
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BBIYMCIICHUE PACCTOSIHUM OT TOYKHU
JI0 TOYKH; IIPSIMOM; THIOCKOCTH.
Brruncnenue pacCTOSHUN MEXY
CKPEIIMBAOLIIMMHUCS MPAMBIMA

C IIOMOILBIO NEPIICHAUKYIIIPHOU
IIJIOCKOCTH.

TpEXrpa”HbIi yroy, HEpaBeHCTBA
JUI TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOIO yTrila. DIEMEHTHI
cepuueckoil reoMeTpuu:
reoJIe3UUECKHe JIMHUU Ha 3eMiIe

C EPHEHIUKYIISIPHOCTHIO NPSIMBIX U
TIOCKOCTEHN.

HccnenoBaTh OCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmaparta aiareopsl.

Petate npuknaaHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKIECHUEM
r€OMETPUUYECKUX BEJITMUNH

MHororpaHHuKu

Cucremartusanus 3HaHUM:
MHOrorpaHHHUK U €ro 3JIEMEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nmupamMua.
[Ipusma. [Ipsimast u HaKIIOHHAS
npu3Mel. [IpaBunbHas npusma.
[Ipsimoii mapasuienenumnen,

PSIMOYTOJIBHBIN TTapalIeIenuie I, KyO.

Brimykieie MHOrorpanauku. Teopema
DOiinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHbIE MHOTOIPAaHHUKH

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

AHaNIU3UPOBATH PEIICHUE 3aaUH.
PucoBaTh BBINTYKJIbIE MHOTOI'PAaHHUKHU
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTaHaBJIMBATh OOIIMI B
BBIITYKJIOTO MHOTOTPAHHHUKA T10 JIBYM
€ro MPOEKIUIM.

JloKa3bIBaTh CBOMCTBA BHIMTYKJIOTO
MHOTOTPaHHHKA.

PucoBath BRIMyKJIbIE MHOTOTPAHHUKH
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C pa3HOM MIIEPOBOM XapaKTEPUCTUKON;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa [Py BApbUPOBAHUY TAHHBIX.
Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOT'OrpaHHUKOB. [lnanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX NPABUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsiTre BeKTOpA HA MIIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesielune1a, yMHOKEHUE BEKTOpa
Ha YUCJIO, Pa3JIOKEHNUE BEKTOPa

1o 6a3ucy TpEX BEKTOPOB, HE JIeKAITUX
B OJTHOM IUIOCKOCTH.

CxansipHoe pou3BeCHUE,
BBIYMCIICHUE YTJIa MEKYy BEKTOpAMU

B [IPOCTPAHCTRBE.

[IpocTeiimue 3ajauu ¢ BEKTOpaMu

AKTyam3upoBaTh (DaKThl U METO/IbI
MJIAaHUMETPUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH AaHAJIOTHH.

OnepupoBaTh MOHSATUSIMU: BEKTOP

Ha IJIOCKOCTH U B IPOCTPAHCTBE;
KOMILJIaHApHbIE€ BEKTOPHI. [[pruBOANTH
npuMepbl PU3NIECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUU CJIOKEHUSA U BEIUUTAHUSI
BEKTOPOB, YMHOKEHHSI BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MpU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM
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[loBTOpEHUE, 00001ICHNE
U cUCTeEMAaTHU3alusg 3HAaHUU

O6o0u1aromiee mOBTOPEHUE MOHATUN
¥ METOJIOB Kypca r€OMETPUHU

10 k1acca, cucTemaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)XKCHEPHBIX 1
KOMITBFOTEPHBIX TEXHOJIOTHiA

Pemiate crepeoMeTpuyeckue 3aaauu
Ha JOKa3aTeIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHHUH, HAXOXKICHUE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
YTJIOB, IJIOIIa/iei, 00BEMOB).
Hcnonb3oBaTh NpU pelieHUun
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCcKue (GaKkThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPY PEIICHUU CTEPEOMETPUUECKUX U
MJTAHUMETPUUECKUX 3a/1a4.
CpaBHUBaTh U AaHATU3UPOBATH
pealibHbIE CUTYallU U BBIABISATH
BO3MOXHOCTb €€ MOJICTTMPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C MCTIO0JIb30BaHUEM allnapaTa ajreOpsl.
Hcnonp30BaTh KOMIOBIOTEPHBIE
MpOrpaMMBbl P PENICHUY 3a]1a4.
[Tonyyats npeacTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOILICHCS HAYKeE,
HCCIIEYIOIIEN OKPYKAIOIIUN MUP,
CBSI3aHHOM C peaIbHBIMU 00BEKTAMH,
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IIOMOTAIOIIEH PELINUTH PEalbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKJIECHUS C LIENIbIO BbISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.

HCCHC}IOB&TB IMOCTPOCHHBIC MOJICIIN.

Hcnonb3oBaTh UGPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

53



11 KJIACC

Hassanue KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
OcHOBHOE coziepKaHUE
pasnena (Tembl) Kypca 4acoB yYaIuxcs
AHanuTHuecKas TeOMeTpus 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaM3upoBaTh (DaKThl U METO/IbI

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

AHaNUTUYECKUE METO/IbI pacuéra
yIJla MEXAY IPSAMBIMU U TUIOCKOCTAMU
B MHOrorpaHHukax. @opmyia
paccTOSIHUA OT TOYKH J10 IIJIOCKOCTH
B KOOpJIMHATaX.

HaxoxaeHne pacCTOSTHUM OT TOYKH
710 TJIOCKOCTH B KyO€ U MpaBUIIbHOU
MApaMHU/JIE

MJITAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

CBOAUTH NEUCTBUS C BEKTOpaMU

K aHAJIOTUYHBIM JICUCTBUSM C MX
KOOpAWHATAMH.

BcnoMHUTB onipeiesieHue CKalIpHOTO
YMHO>KE€HUS U €r0 CBOMCTBA.
BBIUKCIIATE C MOMOIIBIO CKAISIPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXJy HUMH, YCTaHABIMNBATh
MEePNEHANKYIIPHOCTh BEKTOPOB.
BbIBOAUTH ypaBHEHUE TIIOCKOCTH U
bopMyITy pacCTOSIHUS OT TOUKH

JI0 TIJIOCKOCTH.

Pemats 3amauun, couerast
KOOPJIMHATHBIA U BEKTOPHBI METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIICHUY TEOMETPUUYECKHX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.
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AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBSI3aHHbIE BEKTOPAMHU U
KOOPJIWHATaMH.

HccenenoBaTh NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOIB30BAHUEM
anmnapara ajareOphi.

Hcnonb30BaTh KOMITbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C ICTOPUEH Pa3BUTHS
MaTEeMaTHKU

[ToBTOpenue, o600IICHNE
Y CUCTEMaTH3alus 3HaHUI

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJAapTHbIE MHOTOTPAHHUKHU, METO
CJEeA0B, CTAaHAAPTHBIE INIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapanienbHble TPSAMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUW, YTJIbl MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMHU.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHJAAPTHBIE TIAPbI
MEPIEHAUKYJISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH
MHOTOT'PAHHUKOB, TEOPEMA O TPEX
MEPIICHAUKYJIIAPAX, BBIYUCICHUS JJIMH

CTpouTh ceYeHUsl.

PemiaTth crepeoMeTpudecKue 3a1auu
Ha JI0Ka3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
r€OMETPUUECKUX BEJTMYHUH (JJTUH,
YTJIOB, IIONIAeH, 00BEMOB).
Hcnonp30BaTh Npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4
IJIaHUMETpHUUYeCKue (GaKThl 1 METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKICHUS

MIPU PEUICHUU CTEPEOMETPUUECKUX
3ajad4.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (DOPMYJIbI

JUIS TITOIA/IeH, COOOpaKeHus
no100u4.

[Inomaau ceueHnit MHOTOrpPaHHUKOB:
IUIOLIAAN MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTU, COOOpakeHUsI MOJ00Us

peabHbIE CUTYAllUU U BBISBIIAThH
BO3MOXHOCTb €€ MOJECIIMPOBAHUS

Ha S3bIKE TEOMETPUH.

MonenupoBarh peaabHyH CUTYaLHIO
Ha A3bIKE TEOMETPUU U UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENU, B TOM YUCJE U
C CIOJIb30BAaHUEM alrapaTa aJreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIpOrpaMMBbl [IPU PEIICHUU 33/1a4

O06bEM MHOTOIpaHHUKA

17

O0bEM Tena. O6bEM IPSIMOYTOIBHOTO
napasuienenumnesna. 3aiaqu

00 yniBoeHHH Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIUHU yTJIa.
CrepeomeTpuyecKue 3a1a4H,
CBSI3aHHBIC C 00BEMOM
PSIMOYTOJIBHOTO MapalljiesieTuIea.
[TpuknagHbie 3a1a4u, CBsI3aHHbBIE

C BhIUKCITIEHUEM 00BEMA
IPSIMOYTOJILHOTO MapauiesIeune/a.
O0BEM TPSIMOIA IPU3MBI.
CrepeomeTpruuecKkue 3agauu,
CBSI3aHHBIC C BEIYHCICHUEM O0BEMOB
npsiMou mpusmsl. [Ipukiianasie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU MPU3MBL.

CB0O0OJIHO ONEPUPOBATH TOHATUIMU:
00BEM Tea, 00BEM TTPSIMOYTOTLHOTO
napasuiesienumnea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpeMy 00 00bEME
MPSIMOYTOJILHOTO MapasuieJienumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOTOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

PemaTh cTepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMaA
PSIMOYTOJILHOTO TapaJuIeIeIUIe a,
MIPU3MBIL.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C [IEITBIO BHISBICHHUS
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Boruncnenue o0bEMOB TN

C IOMOUIBIO OIPEAEIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MPU3MBI, ITAPAMHU/TBI.

dopmyna 00bEMa MHUPAMUIBI.
OTtHo1IeHne 00BHEMOB TUPAMUJT

C O0OLIUM YTJIOM.
CrepeomeTpuyeckue 3a1auy,
CBSI3aHHBIC C 00BEMaMK HAKIIOHHOW
IIPU3MBI, ITAPAMHU/IBI.

[Tpuxmagabie 337291 IO TEME
«OO0BEMBI TEN», CBA3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 006EMOB. Beruncienue
PACCTOSIHUSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaTU3UPOBATh M MOJCITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBI3aHHBIC C 00HEMOM
PSIMOYTOJILHOTO Mapajuieenume/a,
MPU3MBI, ITAPAMU/IBI.

HccnenoBath MOCTPOCHHBIC MOJICITH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreOpsl.

BBIBOAUTE OCHOBHYIO HHTETPATBHYIO
dbopmyIy I BEIYUCTISHHUS 00bEMOB
Tell.

Jloka3wiBaTh TEOpeMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha IpUMeEpe
TPEYroJbHON MPU3MBbI U

JUTSI IPOU3BOJIBHON TIPU3MBI.
Jloka3wsiBaTh TEOpeMY: 00 00BEME
nupaMuIbl, GOPMYITUPOBATH CIIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaAMUJIBL.
BeiBoauTh opMyIty ISl BBIYUCITICHHS
00bEMOB YCEUEHHOM THPAMUIBI

Tena BpamieHus

24

[{umuaaprdeckas TOBEPXHOCTD,
oOpa3yromue MUINHAPUICCKOU
TTOBEPXHOCTH.

CB0OOOHO ONIEPUPOBATH MOHATHUIIMU
WTHHIPUIECKAS TOBEPXHOCTD,
nuuHAp. M3yyaTh criocoOb
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Mumunap. Ipsamoi kpyrosoi
nuuHAp. [hnomans noBepXxHOCTH
UJIUHAPA.

Konnueckas moBepXHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHne koHyca
IUIOCKOCTBIO, MapajliebHON
IIOCKOCTH OCHOBAHMUS. Y CEUEHHBIN
koHyc. M3o0paxkeHue KOHyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanps 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a1a4u

HAa JI0Ka3aTEeIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYCA.

[TpuknagHbie 31241, CBSI3aHHbBIE

C IWJIMH]IPOM.

Cdepa u mrap.

[lepeceuenue cdepsl u mapa

¢ ockocThro. Kacanue mapa u
chepsrl I0CKOCTRI0. Bua u
n300pakeHune mapa.

VYpaBuenue chepsl. [Tnomans chepsl u
e€ gacTen.

CummMmetpus cepsl U mapa.

MOTYYECHUS [IUINHIPUYECKON
MTOBEPXHOCTH, LIWIMHAPA.
N300paxkaTh HUIMH/P U €r0 CEUEHUs
IIJIOCKOCTBIO.

CB000/1HO OTIEpUPOBATH MOHATUIMM:
KOHMYECKAasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KoHYyC. M3y4yaTh criocoOsbl
MOJTY4YE€HUSI KOHUYECKOU TOBEPXHOCTH,
KOHYcCa.

N3006paxkaTh KOHYC U €r0 CEUCHHUSI
MJIOCKOCTBIO, TPOXOASUIEN Yepes3 OCh,
Y TJIOCKOCTBIO, NEPIEHANKYISIPHON

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW W MOJHOMN MOBEPXHOCTEN Tell
BpamieHus. Pemars
CTEPEOMETPHUUECKHUE 3a]1a4U, CBI3aHHBIC
C TeJIaMU BpallEHUs, HAX0XKICHUEM
rionaa OOKOBOM M TOJTHOM
IIOBEPXHOCTH, IIOCTPOCHUEM CECYECHUM.
Hcnonp30BaTh MpHU pEIICHUH 33/1a4
TUTAaHUMETPUYECKHE (haKThl U METOTBI.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpruyecKue 3a1a4n

Ha JI0Ka3aTeIhCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepolt 1 1mapom,
IIOCTPOCHUEM UX CEUEHUU
IJIOCKOCTBIO.

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

Ha TJIOCKOCTH, BEIYUCIICHUS

B OKPYXKHOCTH, CTaH/IapTHHIE
10100 UL

Paznuunbie KoMOMHALINM TET
BpallEHUs U MHOTOI'PaHHHUKOB.
3anaun 1o Teme «Tena u ToOBEpXHOCTH
BpalICHUS»

AHanu3UpoBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalllH, CBA3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh NOCTPOEHHBIE MOJAEH,

B TOM YHCJIE U C UCTOJIb30BAHUEM
amnmnapara ajareopbl

AKTyaM3upoBaTh (DaKThl U METO/IbI
MJIAHUMETPHUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

CB0OOOSHO OTEpUPOBATH MOHITHIMU:
cdepa u map, UeHTp, paanycC, TUaMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIOIOKEHHE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONPEACIECHUE
KacaTeabHOU MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KaCaTeJIbHOMN MJIOCKOCTH.
BreiBoauTh opMyIty 1Tl BBIYUCIICHHS
wiomaan ceprl yepes paanyc cQepsl.
Pewate cTepeoMeTpudeckue 3agaum,
CBsI3aHHBIC CO CEpOil U MaAPOM,
HAXO0XKJICHUEM ILIOMA I chephl U €
qyacTel, TOCTPOCHUEM CeYeHUM chepbl
U 1apa.
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AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBSI3aHHBIE C IIAPOM U
cepoil.

PemmaTh npocTble 3a71a41, B KOTOPBIX
burypupyroT KOMOMHALIUU TEI
BpalleHHs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepolt u mapom,
IUTAaHUMETpUYECKHe (PaKThl U METO/IBI.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IOCTPOEHUEM CEUEHUH TeJl BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOI'PaHHHUKOB.

[TpoBOANUTH TOTUYECKH KOPPEKTHBIE
Jl0Ka3aTeJIbHbIE PacCyXACHUs

IPU pelICHUH T€OMETPUUECKUX 3a]1aY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanu3upoBaTh U MOJAEIUPOBATH HA
A3BIKE TEOMETPUU PEAIbHBIE CUTYALUH,
CBSI3aHHBIE C MHOT'OI'PAHHUKAMU.
HccnenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl
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ITnomany noBepxXHOCTH
1 O0BEMBI KPYTJIBIX TET

O6BéM nunuuapa. Teopema

00 00BEME MPSMOTO IUIUHAPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIIPA.
Brrancnenne 00bEMOB TN

C TIOMOIIBIO OTIPEICAEHHOTO
unTerpaia. O0bEM KoHyca.

[Imomagu OOKOBOM U ITOJTHOM
MTOBEPXHOCTH KOHYCA.
CrepeoMeTprUUCCKHE 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
WINHIPA, KOHYCA.

[Tpuknanseie 3amaqn 1mo Teme «OO0bEMBI
¥ TUJIOIIAIA TIOBEPXHOCTEN TeJl.
O0BEM 1mapa u MapoBOro CEKTopa.
Teopema 06 00BEMe mrapa. [Tnomans
chepsl.

CrepeoMeTpruyecKue 3a1a4H,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, IapoBOro CErMeHTa, IIIapoBOToO
CeKTopa.

[IpuknagHele 3a1a4u O TEME
«O0BEMEI TET», CBSI3aHHBIC

¢ 00BEMOM TIIapa ¥ MIomaaso chepsl.
COOTHOIICHUST MEXKTY TIIOIIAISTMHU
MMOBEPXHOCTEHN U 00BEMaMU TTOTOOHBIX

CB00OIHO OomepUpOBaTh MOHIATHIMMU:
00BEM TeNa, MIONIaJb MOBEPXHOCTH.
®opmynMpoOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bsIBaTh TEOPEMBI: 00 00BEME
nuIuHapa; 00 00BEME KoHYyCa.
BreiBoauTh GopMyIibl 111 BEIYUCIEHUS
00BbEMa yCeu€HHOTO KOHYca.
HccnenoBaTh NOCTPOEHHBIE MOJIETH,

B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anareOphi.

3HaTh BO3MOKHOCTH PELICHHUS 33724
Ha MOCTPOEHUE [IUPKYJIEM U JIMHEUKO,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/1ayax.

CB000OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1IapOBOTO CJIOA.

BbiBouTh OpMyIIBI 1151 HAXOKICHHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IApPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
Joka3siBaTh TeopemMy 00 00bEMe 1iapa.
Pemrats crepeomerpruueckue 3anaun,
CBsI3aHHbIE C 00BEMOM I11apa, [APOBOIO
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TeTI.
[TogoOHble Tena B MPOCTPaHCTBE.
N3menenne 06bEMa npu no100uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIUMCIICHHEM 00HEMOB
TEJ U TUTOIIA IeH TTIOBEPXHOCTEH

CETMEHTA, IIIAPOBOTO CEKTOPA,
JI0IA1bI0 C(EepHI.

CpaBHUBATh M aHATTU3UPOBATH
YTBEPKICHUS C LIEITBIO BBISBICHHUS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UpOBATh U MOJCITUPOBATH

Ha S3bIKE TEOMETPUU PEaTbHBIC
CUTYaIllH, CBI3aHHBIC C 00BEMOM
IIapa, mapoBOro CETMEHTA, IIIapOBOTO
CETMEHTA, IO bI0 Chephl.
CB00OOTHO OTIEPUPOBATH IMTOHATHEM::
1o00HbIE TeJla B IPOCTPAHCTRE.
Beraucisate 00bEMBI TEJT ¢ TIOMOIIBIO
OnpeIeIEHHOT0 HHTETpaJa.

Pemiate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUSIMU MEXKTY
TJIOIIAISIMU TTIOBEPXHOCTEH U
o0béMamMu TTOJOOHBIX TEIL.
[TpoBOAMTH TOTHUUECKU KOPPEKTHBIC
JIOKa3aTeIbHBIC PACCYKICHHUS

P PEIICHUN TEOMETPUYSCKHUX 3a]1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
HWHTErpayia, HaX0XJACHUEM
COOTHOIICHUS MEXY TIOIIAISIMU
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MOBEPXHOCTEHN U 00BbEMaMU MOTOOHBIX
Tell.

AHanU3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU pPeabHbIC
CUTYallUH, CBsI3aHHBIE C 00bEMaMU U
MOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeJIbCTBO U HA HaX0XKJICHUE
r€OMETPUUECKUX BETUYUH

JIBH>KEHMS

JIBUMKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBuxeHus u
paBeHCTBO uryp. OO1Ire CBONCTBA
NBMOKCHUN. BUIBI IBIDKEHUN:
napaiyiesIbHbIN epeHOC, IIEHTpaIbHas
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus mogodus. [Ipsmas u
chepa Ditnepa.

['eoMeTpuueckue 3agaun

Ha IPUMEHEHUE JBUKCHUS

[IpumeHsATh MpaBHUIIa BBINIOJIHEHUSA
JICUCTBUU CIIOKECHUS U BEIUMTAHUSI
BEKTOPOB, YMHO>KEHHS BEKTOPA

Ha YKCJIO MPU PEUICHUY 3a]1a4.
HaxonuTte KoOpAMHATHEI BEKTOpA

B JIJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPJAUHATAM.

BcrioMHUTS onpeaeneHne CKaIsipHOro
YMHOKEHHS U €r0 CBOMCTBA.
BpIauciaTe ¢ ToMOnIp0 CKaIsipHOTO
YMHOKEHHUS NIMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MIEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHanu3UpoOBaTh U MOJICIMPOBATH

HA SA3bIKE TEOMETPUU PEATTbHBIE
CUTYyalllM, CBSI3aHHbBIC C PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMMU.

63



Hcnonb30BaTh MPU PEIICHUH 3a]1a4,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTBE, INTAHUMETPUUICCKUC
(baKThl U METOIBI.

CB0O0OJTHO OTIEPUPOBATH TOHIATHSIMH:
0TOOpakeHue MPOCTPAHCTBA Ha ceOs,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TapaJUICIIbHBIN TEPEHOC;
PaBEHCTBO W Moj100ue puryp.
Jloka3pIBaTh YTBEPIKIACHUS O TOM, YTO
LEHTpaJibHasA, OCEBas U 3epKaJIbHAS
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS IBMOKCHUSIMU. BBIOTHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh TOHATUSAMU: TIpsIMAs U
cdepa Dinepa.

PemaTths reomMeTpuyeckue 3aaauu

C MCTIOJb30BAaHUEM JIBIKCHUU.
Hcnonb30BaTh MpU peIIeHUA 33729
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOWCTBA

[ToBTOpEHue, 06001IEHHE
U CUCTEMATHU3AIUS 3HAHWI

17

Oo6o0maroree MOBTOPEHNE TIOHATHIA U
METOJIOB Kypca r€OMETPHH
10-11 xmaccoB, cucTeMaTH3aLUS

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTEeIbCTBO MaTEMaTUUYCCKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHWM.

Hcropus pasBUTHA CTEPEOMETPUN KaK
HayKH U €€ pojib B pa3sBUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

reOMETPUYECKUX BETUYMH (JIJIUH,
VTJIOB, IJIONIa/ei, 00BEMOB).
Hcnonb30BaTh PU pELLIEHUN
CTEpPEOMETPUUECKUX 3a/1a4
IUTAHUMETPUUYECKHUE (PaKThI

U METO/IBL.

[TpoBOIUTE TOTUYECKU KOPPEKTHDIE
JTI0Ka3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUU CTEPEOMETPUUECKUX
U TUTAHUMETPUYECKUX 3a]1aY.
CpaBHUBATH U aHATTU3UPOBATH
peasibHbIe CUTYAIlH U BBISBIIATD
BO3MOXHOCTbH €€ MOJIETTUPOBAHUS
Ha SI3bIKE T€OMETPUHU.
MonenupoBaTh peabHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BAThH
MOCTPOCHHBIE MOJIENIH, B TOM YHCIIE
U C UCTIOJIb30BaHUEM arlrapara
anreOpBbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MIpOrpaMMBbl [IPU PELICHUU 3a/1au.

[Tony4aTe npeaCTaBICHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAyKeE,
WCCIIENYIOIIEN OKPYKAIOIIUN MUP,
CBSA3aHHOM C peajbHbIMU 00BEKTAMH,
ITOMOTAIOIIEN PEIINTh pEabHbIE
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JKU3HEHHBIE CUTYAIMHU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHUM

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEAEPAJ/IBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIIMCKA

VY4eOHbiii Kypc «BeposSTHOCTb M CTaTHCTHKA» YIJyOJEHHOIO YpPOBHS SIBISETCS
MPOJOJDKEHUEM U PAa3BUTHEM OJAHOMMEHHOIO Y4eOHOTO Kypca YIJIyOJIEHHOIO YpOBHS
Ha YpOBHE cpeaHero oOmero oOpa3oBaHus. Y4YeOHBIM Kypc NpeaHa3HaudYeH
st GopMUpOBaHUS Yy OOYYAIONIMXCS CTaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS POJU
TEOPUU BEPOATHOCTEN KaK MAaTeMaTHYECKOr0 MHCTPYMEHTA JIJISl M3YUYEHUsS CIydalHbIX
COOBITHI, BEeIMUMH U TpolieccoB. [Ipu n3yueHnn kypca oOoramaroTcs MpeacTaBICHUS
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs M3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTH ¥ OOIIHOCTM MAaTE€MaTHUYECKHX METOJOB MO3HAHUSA KaK HEOThEeMJIEMOU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUSI.

Copeprxanue yueOHOro Kypca HampaBJIeHO HA 3aKperieHWe 3HaHUM, MOTyYeHHBIX
Opy M3yYEHHWU Kypca Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, U HAa pPa3BUTHE
IPEACTaBICHUN O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TMOYEPIHYTHl M3 OKpyKawliero mupa. B pesynbrare
y oOydJarommxcst  JOJDKHO  cOpMHUpOBAaThCS — MPEACTaBICHHE O  HaubOolee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHUX U JeMOTpadUYeCKUX BETUYHH, MOTPEITHOCTEH B pa3InYHbIe POia
U3MEpPEHUsX, JUIMTENbHOCTH  O€30TKa3HOW  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHM U MPOLIECCOB B 00IIeCTBE. YUEOHBIN Kypc sIBISETCS
0a30if I OCBOCHMS BEPOSITHOCTHO-CTATHCTUYECKHX METOJOB, HEOOXOIUMBIX
CHEUUAIIUCTAM HE TOJBKO HMH)KEHEPHBIX CIEHHAIBHOCTEW, HO TAaKXKE COLMAIBHBIX U
NICUXOJOTUYECKUX, MOCKOJIBKY COBpPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAYUTEIHHOU
Mepe UCTONB3YIOT anmnapar aHanu3a O0oibpINX AaHHbIX. L[eHTpanbHyr0 YacTh yueOHOTro
Kypca 3aHuMaeT OOCYXKICHHE 3aKOHa OONBIINX 4YHceNl — (YHIAMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMAaTHYECKYIO (pOopMalIN3alInIo.

B cooTBeTcTBUM € YyKa3aHHBIMU LIEJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposATHOCT, W CTaTHCTUKA» Ha YriayONEHHOM YPOBHE BBIIECIECHB OCHOBHBIC
conmepkarenbuble JUHUU: «CrydaifHple COOBITHS M BeposTHOCTH» U «ClydaifHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMrMO OCHOBHBIX JTMHHI B YU4EOHBIA KypC BKIFOUCHBI AJIEMEHTHI T€OpHH TpadoB
Y TEOPUU MHOXKECTB, HEOOXOMMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHasia JaHHOIO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTHUECKIX YIEOHBIX KypCOB.

Conepxanue nuHuM «CiaydailHble COOBITHSI U BEPOATHOCTH» CIYKUT OCHOBOU
st GOPMHUPOBAHUSL TMPEACTABICHUNM O pacnpeiesieHUd BEPOSITHOCTEH MEXIy
3HAYEHUSIMUA CIIyYalHBIX BEJIWYMH. BaKHYX 4acTh B 3TOM COJEPKATEIBHOW JIMHUU
3aHMMAET U3yYEHUE Fr€OMETPUUECKOro 1 OMHOMUAIBHOIO pacIpeieIeHUH U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOTAaMHU — [MOKA3aTEJbHBIM U HOPMAJIbHBIM pacipeaeIeHUsIMH.
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Tembl, CBSI3aHHbIE C  HEOPEPHIBHBIMU  CIy4YallHbIMH  BEJIMYMHAMU U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHMI C MOMOUIbI0 HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHUMAHHE
yIIeNseTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY PACTpEeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE U3YUYEHHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU W ONHMCAHHE 3TOM CBA3M C MOMOUIBI0 KO3 duimeHTa
KOPPEJSILMU U €r0 BHIOOPOYHOT0 aHAJIOTA. DTU AJIEMEHTBI COJAEPKaHUSI Pa3BUBAIOT TEMY
«/IlnarpaMmmMbl pacceMBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJIEHUS U3 KypCOB alreOpbl U TeOMETPHUH.

Emé onuu aneMeHT cojiepikaHus, KOTOPbIA MpeasiaraeTcsi Ha 03HaKOMHUTEIHLHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYallHbIX HE3aBUCHUMBIX COOBITHMH, HACTYMAIOIIMX
B eAMHUIy BpeMeHU. O3HAKOMIIEHHE C paclpe/ieIEHUEM BEPOATHOCTEH KOJIMYECTBA
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep U SIBISETCS aKTyaJbHBIM JJisi OyAyIInuX
a0UTYypUEHTOB,  MOCTYMAOIIMX  HAa  y4yeOHBbIE  CIEUHUATBHOCTH,  CBSI3aHHbIC
C OOIIECTBEHHBIMHU HAYKaMH, IICUXOJIOTHUEH U YIIpaBICHUEM.

Ha u3ydenne yueOHOro kypca «BeposiTHOCTb M CTaTHCTHKa» Ha YriayOJeHHOM
ypoBHe otBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hexemo), B 11 kiacce —
34 gaca (1 yac B He/IeIIO).

COJEPKXAHUE OBYYEHMUA
10 KITACC

I'pad, cBa3ubiil rpad, mytu B rpade: mukisl u uenud. CreneHb (BaJeHTHOCTD)
BepiuHbl. ['padsl Ha mIockocTr. JlepeBbs.

Crny4JaitHple SKCIEPUMEHTHI (OMBITBI) W CIy4ailHbIe COOBITHS. DJIEMEHTapHBIE
coObITHa  (MCX0aBl). BeposTHOCTH ciaydaitHOro coObITHA. bBIM30CTh YacTOThl H
BEPOATHOCTU COOBITHI. Cily4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepany Hax COOBITUSMH: TEepecedeHue, OOBEAUHEHUE, MPOTHUBOMOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEPOSITHOCTEW. JlepeBo  CiryyaliHOro
skcniepumenTta. Popmyna mnonHou BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSL.

bunapubiii ciyuyaliHblid ONBIT (KMCTBITAHKWE), ycreX W Heyaadya. HeszaBucumbie
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAHUN 10 mepBoro ycnexa. llepectaHOBKU u
dakropuan. Yucno coderanmii. Tpeyronpauk [lackans. @opmymna 6unoma HeroToHa.

Cepust HezaBucHUMbIX ucnbITaHUld bepHymnu. CiayyallHbId BBIOOP M3 KOHEYHOM
COBOKYITHOCTH.

Cnydaitnas BennuuHa. Pacnipenenenue BeposiTHocTel. Jlnarpamma pacnpeaesieHus.
Onepanuun Hajx ciydalHbIMU BelMYMHAMu. buHapHas ciydaiiHas BennuuHa. [Ipumepsl
pacrpeielIeHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX CIy4alHbIX BeqnunH. HezaBucumele ciaydaitHbie
BEJINYMHBI.

MartemaTudeckoe OXXKUJaHUE CaydyalHOM BenuuuHbl (pacnpenenenus). Ilpumepsl
MPUMEHEHUSI MaTEMaTHYECKOro OKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXXHMJIaHWE OWHApPHOM CIydailHOM BeIMYUHBI. MaTeMaTUYeCcKoe OXHUJAHUE CYMMBbI
CIly4ailHbIX BeIMYUH. MaTreMaTnyeckoe 0KHJ1IaHue TeOMETPUUECKOT0 U OMHOMHUAIILHOTO
pacupeneaeHui.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OuHapHOW  ciydailHOM  BenuW4MHBL. ~ MaTeMaTudyeckoe  OXuJaHue
IIPOU3BEJICHHS U AUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4YalHbIX Beau4uH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacupeneneHus. Jucnepcus U craHgapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEAECIEHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwnméBa. Teopema bepuymiu. 3akoH
OonbpIMX yuced. BeiOopouHblit MeTo uccienoBanuid. BeibopodHble XapaKTepUCTUKH.
OneHnBaHre BEPOATHOCTU COOBITHS IO BEIOOPOUHBIM JaHHBIM. [IpoBepka mpoctemux
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepsiBHble chaydaiiHble BeauuuHbL.  [Ipumepnl. DOyHKUIMS  TIOTHOCTHU
BEPOSITHOCTU paclpenieNieHrus. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBa. 3ajauu,
IPUBOSIINE K TOKA3aTEIbHOMY paclpeleNICHHI0. 3a1a4u, IPUBOIAIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKINS IUIOTHOCTH BEPOATHOCTU IOKA3aTEIBHOTO PAaCIpeeiICHUS,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJIBHOI'O PACIPENAECITICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, MPUBOISIINE
K pacupezaeneHuro [lyaccona.

KoBapmarus nByx ciaydailHeIX BedqnduH. KoddPuIMEeHT TUHEHHOW KOPPEISIHH.
CoBMmecTHBIC HAOMIOJEHUS JBYX BEIMYHH. BBIOOpOUYHBIN KOAIDPHUIIUEHT KOPPEISAIHH.
Paznuune mexny JTMHEMHOW CBSI3BIO M NPUYMHHO-CICICTBEHHOW CBsA3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBaJAPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOydaronuiicss Hay4YuTCs:

CBOOOJTHO OMEPUPOBATH MOHATUAMH: Tpad, TIOCKUI Tpad, CBA3HBIA rpad, MyTh
B rpade, 1emnb, UK, TEPEBO, CTEIIEHb BEPIITUHBI, IEPEBO CIyYaHHOTO AKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHAMU: CITyYaHBIN SKCTIEPUMEHT (OTBIT), CITydyaitHOE
COOBITHE, DJIEMEHTAPHOE CIIydaiiHOe COOBITHE (IJIIEMEHTAPHBIA WCXOMd) CIy4ailHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUA B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAuTh W (GOPMYIUPOBATH COOBITHUS: TEpPEceUeHHE, OO0BEeIUMHEHHE HTaHHBIX
COOBITUI, COOBITHE, TPOTUBOMOJIOKHOE JAaHHOMY, MCIOJIb30BaTh JUarpaMMsbl Diliepa,
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KOOPJMHATHYIO TPSIMYIO Uil PELICHUs 3aJad, IO0JIb30BaThCs (POPMYJION CIOXKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEHN ABYX U TPEX CIyYailHbIX COOBITHIA;

OIEPUPOBATh IIOHATUSAMU: YCIOBHAas BEPOATHOCTb, YMHOXXEHUE BEPOSATHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYYAWHOTO 3KCIEPUMEHTA, HAXOAUTb BEPOSTHOCTH
COOBITHII ¢ TOMOIIBIO MTpaBUIa YMHOXKEHHS, JIEpEBA CIYYalHOIO OIbITa, UCIOIb30BATh
(GopMyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPEAENATh
HE3aBUCUMOCTb COOBITUM 110 (OPMYJIE U 110 OPTraHU3ALMK CITyYallHOTO SKCIIEPUMEHTA;

MPUMEHATh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI ISl IEPEUUCICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUN CIy4ailHOTO ONBITA, PEUIEHUs 3aJad MO TEOpUU
BEPOSTHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX ¥ HeyJlaya, HE3aBUCUMBIE UCIIBITAHUSI, CEPUsl UCIIBITAHUN, HAXOIUTh BEPOATHOCTU
COOBITHII: B CEpUU HUCIBITAHUI A0 MEPBOro yclexa, B CEpUM UCHbITaHui bepHyiu,
B OTIBITE, CBA3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

CBOOOJHO OMEpPUPOBATH TMOHSATUSIMU: ClydyalHas BeJIWYMHA, pacIpe/elieHrue
BEpPOATHOCTEH, JuarpaMMa pachpejesieHus, OWHapHas clilydyailHasg BEJIMYUHA,
reoMeTpuyeckoe, OMHOMUAIBHOE pacIpeieIeHHE.

K xonmy 11 kiaacca oOyqaronuiicst HAQyYUTCS:

ONEPHUPOBATH MOHATUSIMU: COBMECTHOE pACIIPEIETICHUE ABYX CIyYailHbIX BEJIUYMH,
UCIIOJIb30BaTh TaOJIUIly COBMECTHOTO paclpeleieHus] ABYX CIy4yalHbIX BEJIWYUH
IUISl BBIAETICHUS PACHPENENICHUsS] KaKJIOM BEJIHMYMHBI, OINPEACICHUS HE3aBUCUMOCTHU
CIIy4YalHbBIX BEJIUYMH;

CBOOOJTHO OTEpUPOBATH MOHITHEM MATEMAaTHYECKOTO OXHIAHUS —CIIy4daitHOM
BEJIMYUHBI (paclpelesieHrs), MNPUMEHSITh CBOWCTBA MATEMATHYECKOTO OXUIAHUS
OpU pEUICHUW 3a/lad, BBIUKCIATH MAaTEMAaTHUYECKOe OXXKHJIaHue OWHOMHUAIBHOTO U
FEOMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJHO OIEPUPOBATH TMOHATUAMH: JUCIEPCHUS, CTAHIAPTHOE OTKIOHECHHE
CIIy4allHOM BEJIIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIYYalHOW BEIUYUHBI
(pacpeneneHusi) TpU pEUIEHUWU 3a]lad, BBIYUCIATH AUCHEPCHUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMHAIILHOTO PaCTIpe/ICICHHH;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JaHHOW BBHIOOPKE M OIEHUBATH
XapaKTepUCTUKN  TEHEPAIbHOW  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaM. OUEHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPSITh MNPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3bI, MTOIB3YSICh N3YUYEHHBIMHU PACIIPEICICHUSIMM.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 kaace
HazBanue KomnunuectBo OCHOBHBIE BUJIBI ICSATEIILHOCTH
OcHOBHOE coJiepKaHUEe
paznena (TeMbl) 4acoB oOydJaronuxcs
DOneMeHThl Teopun rpadoB 3 I'pad, cBsa3ublii rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ MIOMOIIBIO Tpada. MEXTy HUIMU C TTIOMOIIBI0 rpada,
Crenens (BaJICHTHOCTh ) BEPIITUHBI. HAXOJIUTh ITyTH MEXK]1y BEPIIMHAMU
[TyTs B rpade. Llenu u nukIb. rpada.
I'padsr Ha utockocTH. JlepeBo BriensaTe B rpade 1enu u MuKIbl.
CIIy4alHOT'O SKCIIEPUMEHTA Ctpoutsb A€peBO MO OMUCAHUIO
CITy4alfHOT'O OIIbITa, OTIMCHIBATH
Ciy4JaliHble COOBITHSI B TEPMUHAX
JepeBa.
PemmaTh 3a1auu ¢ MTOMOIIBIO
rpados
CityuaiiHbl€ OTBITHI, 3 CitydaiiHbI€ SKCIIEPUMEHTHI (OTIBITHI) Briaensats u onuceiBaTh

CITy4aliHbIE COOBITHS U
BEPOSITHOCTH COOBITUI

U CITydaiiHbIe COOBITHSL. DIIeMEHTapHBIC
coObITHs (McX0bl). BeposTHOCTH
ciydaitHoro coOwiTusi. BepositHocTH
COOBITHH B OIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITHUSAMH

CIIy4aliHbI€ COOBITHS B CIIy4YailiHOM
OTIBITE.

DopmMynUPOBATH YCIOBUS TPOBEICHUS
CJIy4ailHOTO OIIBITA.

HaxoauTh BepOATHOCTH COOBITUIMA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU UCXOIAMU
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Oneparnuu

HaJl MHOKECTBaMU

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

[Tepeceuenue, 00bEeIMHEHNE MHOYKECTB
U COOBITH, MPOTUBOIIOIO0KHBIE
coObITs. Dopmyna cloxKeHUs
BEPOATHOCTEN Y CIIOBHASI BEPOSITHOCTb.
YMHOXEHHE BEpOSTHOCTEH.

dopMyJia yCIOBHOU BEPOATHOCTH.
dopMyJia HOJTHON BEPOSATHOCTH.
®opmyia baiteca. HezaBucumele
cOOBITHSA

Hcnonp30BaTh quarpaMMsl Ditiepa

1 BepOajbHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ COOBITUSIMH.

OrneHnBaTh N3MEHEHUE BEPOSITHOCTEH
COOBITHI 110 MEpE HACTYILJICHUS
JPYTUX COOBITHI B CITy4aifHOM OTIBITE.
Pemats 3ama4m, B TOM YHCIIe

C UCIIOJIb30BAaHUEM JIepPEeBa CIy4aiiHOTO
OTIbITa, OPMYII CIIOKCHHS

U YMHOXXCHHS BEPOSTHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

KomMOuHaTopHOE MpaBuiIo yMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronsHuk Ilackans.
dopmyna bmHoMa HeroToHa

dopmynupoBaTh U TOKA3bIBATh
KOMOHMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOKEHUS,
H3y4eHHbIE KOMOMHATOPHBIE (hOPMYJIIBI
JUTSI TICPEUYUCIICHUS JIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb3oBaThCs PopMmyIioi u
TpeyrojibHUKOM [lackans

JUTS OTIPEISTICHUS YMCIIa COYCTAHM.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHms
BBIPAKEHUI
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Cepuu nocie10BaTeNbHbIX
ucnbITaHui. McnibiTanus
bepnyinu.

Crnyualinblil BIOOD

U3 KOHEYHOU COBOKYITHOCTH

buHapHbIi Cily4alHbIN| ONBIT
(ucmpITaHUE), yCIEX U HEYIaya.
HesaBucumebie ucnpiTaHusl.
Cepust He3aBUCHMBIX UCTIBITAHU I
1o nepsoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHym.
Crny4aiiHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

[Ipaktuueckas pabota

C UCTIOJIB30BaHUEM JIEKTPOHHBIX
TaOJINI]

Pa30uBaTh Cl10XKHBIE SKCIIEPUMEHTHI
Ha OT/AEJIbHBIE UCTIBITAHUS.

Pewrate 3a1aun Ha IOUCK
BEPOSITHOCTEN COOBITUH B CEPUU
WCIIBITAHUI 710 IEPBOTO yCIexa u

B CepUsX UCIbITaHUN bepHyiun,

a TaKXE B OIBITAX CO CIIy4allHbIM
BbIOOPOM M3 KOHEYHOW COBOKYITHOCTH
C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
¢dakToB 1 (HopMyJ, B TOM YHUCIIE B XOJI€
MPAKTUYECKOM pabOThl C MPUMEHEHUEM
CTaHJAPTHBIX (QYHKIUH

CrnydaiiHble BETUYMHBI
U pacrpeeeHus

14

CrnyuaitHas BennuuHa. Pacnipenenenue
BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
Cly4aiiHas BenuuuHa. ['eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJIAHUE CITYYallHOW BEJIMYUHBI.
CoBMmecTHOE pacpeielieHHe IBYX
Cy4daiiHbIX BennunH. HezaBrucumeble
ciay4aitHble BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAHHUS.

OcBauBaTh MOHATHSA: CIydaiiHas
BEJIMYMHA, paclpeiesienne, Tadaua
pacrpeneneHus, Juarpamma
pacrpeaeieHus.

HaxonuTs 3HaU€HUs] CyMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYNH.
Crtpoutb OMHapHBIC pacupeeIcHus
M0 ONMCAHUIO COOBITUH B CIIy4YailHBIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
IrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacrpeaeneHust.

Pemrates 3a1aun Ha BBIYKCIICHHE
MaTeMaTU4YeCKOIO OXKHUIAHUS.
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Marematndeckoe 0kH1aHne OMHApHOM
CJIy4allHOM BEJIIMYUHBI.
MaremMatuueckoe OKuaaHue
r€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenuii. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHUE. J{ucnepcus
OMHApHOU ClTy4allHOM BEJIUYUHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JTUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CITYYailHBIX BEJIUYHH.
JHucnepcust OMHOMUATIBLHOTO
paclpeiesieHusl.

[Ipaktuueckas pabota

C UCTIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJINI]

CTpouTh COBMECTHBIE PACIIPEICICHHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUJaHUS.

Pemats 3a1auu ¢ MOMOIIBIO
M3yUYEHHBIX CBOWCTB.

[To nuzyueHHbIM hopMysiaM HAXOAUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMUATLHOE
pacrpeeaeHus

OcBauBaTh MOHATHUSA: TUCIIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIIyYallHOU
BEJINYMHBI.

Haxonuts qucnepcuto

10 PacCIpeEIICHUIO.

N3yuath CBOKWCTBA IUCIIEPCHH.

[To n3y4eHHbIM (pOpMyIIaM HAXOIUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPAKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME
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11 KJIACC

HazBanue KomnunuectBo OCHOBHBIE BUJIBI ICSATEIILHOCTH
OcHOBHOE coziepKaHUE
paznena (TeMbl) 4acoB oOy4Jaronuxcs
3aKkOoH OOJBIINX YUCETT 5 Hepasenctso Uebnimépa. Teopema Pa3bupath q0oKa3aTeIbCTBAa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH 60abIIKMX Ynces. BeiOopouHbIi
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas pabota

C UCITOJIb30BAaHUEM BJIEKTPOHHBIX
TaOJINI]

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

DNEeMEHThI MaTeMaTUUECKOM
CTaTUCTHKH

I'enepanbHasi COBOKYITHOCTH U
city4aiiHasi BHIOOpKa. 3HAKOMCTBO

C BEIOOPOUYHBIMU XapaKTEPUCTUKAMHU.
O1ieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlLleHUBaHUE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runotesa. [IpoBepka
MPOCTEUIIINX TUTIOTE3 C TOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUN.
[TpakTuyeckas padora

C UCTIOJIB30BaHUEM JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BHIOOpKA, BRLIOOPOYHOE
CpellHee U BEIOOpOUYHAs TUCIIEPCHS.
Brruncnars BbIOOpOUYHBIE
XapaKTEPUCTUKHU U Ha UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHSITHUS : CTATUCTUYECKAS
rUIoTEe3a.

OueHnBaTh BEPOSITHOCTh COOBITUH U
MPOBEPSITH MPOCTEHIITNE TUTIOTE3bI
Ha OCHOBE BBIOOPOYHBIX JIaHHBIX,

B TOM YHUCJIE B XOJI€ MPAKTHUYECKON
paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupeiesieHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE PACIIPEACIICHUS

[IprMepsl HeNPEPBIBHBIX CIIyYanHbIX
BeNMYUH. QyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3ana4,
NPUBOASALINX K ITOKA3aTEIbHOMY

Y K HOPMaJIbHOMY PacIpeeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJILHOIO PACIPEECICHHUS.
@DyHKIMA TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOT'O pacIpeesICHUs

3HAKOMUTLCS TTOHATHUSIMU
HETIpepbIBHAS CITy4yailHas BEJIMYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOSTHOCTU COOBITHIA
10 JTaHHOM (YHKUIUU

TUIOTHOCTH.

3HAKOMUTLCS C OHSITHSIMU:
MOKa3aTeJIbHOE PACIIPEICIICHHUE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bois1en1Th 1O ONMCAHUIO CIy4aiiHbIe
BEJIMYMHBI, PaCIIPEACICHHBIE

T10 MOKA3aTEJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa36upats npumeps 3a1a4,
MPUBOAIINX K MOKA3ATEIbHOMY
pAaCIpEeICIEHUIO U K HOPMAJIbHOMY
pacnpeaeIeHuo

Pacnpenenenne Ilyaccona

ITocnemoBaTeabHOCTH OJUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3a1aum, MPUBOISIIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas padbora

C UCTIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJINI]

Briaensats o onucaHuio CIy4anHOTo
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC
1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4mcCle B XOJI€
MPaKTUUYECKOM pabOThI C IPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CTy4alHBIMU 6 KoBapuanus n1Byx ciydaiiHbIX OcBauBaTh MOHATHUS: KOBapUaLus,
BEJTMYMHAMU BennunH. Koadduuuent koppensuuu. K03 ULIMEHT KOppesuy, TUHEeTHAsS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeNU4YUH. BeiOopouHblil kodppuuueHt | OneHMBATh XapaKTep CBSI3U MEXKITY
Koppessiuuu. Paznuyuue mexmy CIIy4ailHBIMU BEJTMYUHAMU, UCXOS
JMHEHHON CBSI3bIO M MPUYUHHO- U3 TIPUPOJIbI TAHHBIX ¥ BBIYMCIICHHBIX
CJIICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHK.
perpeccus. [Ipaktuueckas pabora Hcnonb3oBaTh AMarpaMMbl
C UCITOJIb30BAaHUEM BJIEKTPOHHBIX pacceuBaHus ISl U300 pasKeHUS
TabIIuUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth K03hPuIiueHTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOM paboThl C IPUMEHEHUEM
CTaHIAPTHBIX (QYHKITUN
O060061eHue n 11 [IpencraBieHue NaHHBIX C TOMOIBIO [ToBTOPATH N3YUEHHOE U BHICTPAUBATH

cUcCTeMaTHh3als 3HaHU

TaOJIUIl U TUarpaMM, ONucaTeNIbHas
CTaTUCTHKA, OTBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
cOOBITHI ¢ MpUMEHEHHEM (POPMYIT 1
rpaU4IecKux METOIOB
(KoOopaMHATHAS TIpsAMasi, IEPEBO,
nuarpamma Jiiepa), ciydaiiHble

CHUCTEMY 3HAHUI
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BEJIMYHMHBI U paCIPEICICHNUS,
MaTEeMaTUYECKOE OXKUTaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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