MyHu1MnaisHOEe aBTOHOMHOE 00111e00pa30BaTENbHOE YUPEKICHUE
«I'opon nopor» ropoaa Ilepmu

PABOYA ITPOTPAMMA
CPEJHEI'O OBILEI'O ObPA3OBAHUA

MATEMATHUKA

(Yri1y0J1éHHbIA YPOBEHbB)
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PabGouass mporpamma mo ydeOHOMY mnpeamery «MatemaTtukay (yriyOnEéHHBIN
ypoBeHb) (mpeameTHas oOmacTth «MaremMatuka W uHGOpMaATHKa»)  (manee
COOTBETCTBEHHO — IIpOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3alliCKy, COAEpKaHue OO0y4YeHUs, IUIAHUpYEMbI€ pe3yJlbTaTbl OCBOCHHUS TMPOTPAMMBI
110 MaTeMaTHKe, TEMAaTUYECKOE IJIaHNPOBAHUE.

[losicuutenpHas 3amucka OTpaXkaeT OOIIME IIeNIM U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YYCHHIO O0yYaroIIuMUCcH,
MECTO B CTPYKType YYeOHOTo IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJepKaHus,
K ONpEIECICHUIO TIUIAHUPYEMBIX pE3yJAbTaTOB M K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conmepxanne OOY4YCHHsI pacKphIBacT COACpKATENbHBIC JHUHUH, KOTOPHIC
npeyiaraloTes s 00s3aTeIbHOTO M3Y4YeHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO11ero ooGpazoBaHusl.

[Inanupyembie pe3yibTaThl OCBOEHHS MPOTPaMMbl MO MaTE€MaTHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BECh MepHoja OOydeHHs Ha ypOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHBIC JTOCTHKEHUS O00ydarolerocs
3a KaXKAbli IO 00y4YeHHUs.

HOACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o MaTeMaTHKe YIrIIyOJIEHHOTO YPOBHS ISl 0OYJaIONIUXCs Ha YPOBHE
cpeaHero obmiero odpazoBanus pazpadborana Ha ocHoBe PI'OC COO u denepanbHO
paboueit mporpaMMsl 1o yueOHOMY TipeaMeTy «Maremarnka (yriyOJeHHBINH YPOBEHbD)»
C y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABABISIEMBIX K MAaTEMATHUYECKOMY
0o0pa30BaHMIO, M TPAOUIUN pPOCCUUCKOro oOpa3oBaHus. Peanuzanuss nOporpaMmbl
Mo  MaremMaTuke  oOecleuyrMBaeT  OBJAJACHHE  KIIOYEBBIMH  KOMIIETEHIUSMU,
COCTABJSIFOIITUMU  OCHOBY JIJII  CaMOPAa3BUTHS W  HEMPEPHIBHOTO 0Opa30BaHUS,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, TJUMYHOCTHOTO U IMO3HABATEIBHOTO PA3BUTHUS TUYHOCTH
oOydJarommxcs.

B mporpamme 1mo maremaTuke YITSHBI HACH U MOJ0KeHUS «KOHIENIUY pa3BUTHS
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUUM
C Ha3BaHWEM KOHIICTIIIMHM MaTeMaTH4YeCKoe 00pa3oBaHue JOHKHO, B YACTHOCTH, PEIIaTh
3aadqy obOecrieueHus: HeOOXOUMOro CTpaHe 4uclia 00ydJaroIIuXcs, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsI MPOJOJDKCHHSI OOpa3oBaHUS 10 Pa3IUYHBIM
HaIpaBJICHUAM, BKJIFOYAs MPEIOIaBaHNEe MaTEMaTHKH, MAaTEMaTHICCKHE HCCIICOBAHUS,
paboty B chepe mHPOPMAIMOHHBIX TEXHOJIOTUH U JPYTUX, a Takke oOecreueHus
JUTSL K&KIOTO 00YJaroIerocss BO3MOXKHOCTH JOCTHDKCHHSI MAaTEMATHICCKON TTOATOTOBKH
B COOTBETCTBUU C HEOOXOAWMMBIM €My YpOBHEM. VMIMEHHO Ha pelieHue 3THX 3aaad
HalleJIeHa MpoTrpaMMa Mo MaTeMaTHKe yriayOJI€HHOTO YPOBHSL.

B snoxy nudposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOW ACSTEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM UYEJOBEKOM 0€3  Xopormiei
MaTEeMaTU4YeCKON MOATOTOBKU. DTO OOYCIOBJICHO TE€M, YTO B HAIIA JHU PACTET YMCIIO



CHELMATbHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMAaTHUKH:
u B chepe DKOHOMHKH, U B OM3HECEe, W B TEXHOJOIMYECKMX O0JIacTIX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr O0Oy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHus,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydaroniuecs, IIaHUupYIOLue
3aHUMAThCS TBOPUYECKOM M UCCIENOBATEIbCKON paboTol B 00JIaCTH MaTeMaTHKH,
nHopMaTHKH, (HU3UKH, SKOHOMHUKH U B JAPYTUX OOJACTIX, HO U TE, KOMY MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTEMaTUKU OOYCIOBJIEHA TE€M, UTO €€ MPEeIMETOM
ABJIAIOTCS (QyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBEHHBIC  OTHOMICHWSA, (YHKIUOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOMNpeAEeNEHHOCTH, OT MPOCTEHINNX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKHUX 3HAHWKA 3aTPyJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA M MCIOJIb30BAaHUSI COBPEMEHHOW TEXHHMKH, BOCIIPUATHE W MHTEpPIIpETAIUs
pa3HOOOpa3HOW  COUMANbHOM, SKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHSITH PACYETHI, COCTABIIATD
QITOPUTMBI, TPUMEHATh (OPMYIIBI, TMPOBOJUTH TEOMETPUUCCKHEC HW3MEPCHHUS U
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHGOPMAIIIIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4aiHbIX
COOBITUI.

OnHOBpEMEHHO ¢ pacuiupeHreM chep MpUMEHEHUs MAaTEMAaTHKH B COBPEMEHHOM
obmectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIYKIUS U JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHsI, aHAIIU3 U
CUHTE3, KiIaccuUKaIms U cucreMaruszaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBHia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
dbopmyIpoBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXXJICHHS, T€M CaMbiM (HOPMHUPYIOT
JOTUYECKH CTWIb  MBINUICHHWS. Bemaymas poiib  MNPUHAIUICKUT MaTeMaTHKe
B (OpPMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIUJICHUS U BOCIUTAHWW YMEHUM
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3amad — OCHOBBI JUIsl OpTaHU3AlUN
y4eOHOU JESITEIIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOydenne mMaTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
palMoHAIBHYI0O U MH(POPMATUBHYIO pPEeYb, YMEHUE OTOMPATh HamWOoJiee MOIXOISAIINE
SI3BIKOBBIE, CHMBOJIMUYECKHE, TpadUyecKue CpeACcTBa IS BBIPAXKCHHS CYXICHUU U
HATJISTHOTO UX MPEACTABJICHHSI.

HeoOxoauMpIM KOMIIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUH



ABJISIETCA 00111e€ 3HAKOMCTBO C METOJIJaMU [TO3HAHUS JE€HCTBUTEILHOCTH, IPEACTABICHUE
O MpeaMeTe U METOJIE MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX TMPUMEHCHHS MAaTEMATUKH [JIsl PEIICHHS
HAyYHBIX W MPUKIATHBIX 3a/1a4. Takum o0pa3oM, MaTeMaTH4ecKoe 0Opa30BaHUE BHOCUT
CBOH BKJIaJ B GOpMHUPOBaHUE O0IIIEH KYJIbTYphI YeJIOBEKA.

N3yuenne MaremMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEIOBEKa,
MOHUMAHUIO KPAacOThl W U3SINIECTBA MAaTEMAaTHYECKUX PACCY>KICHUN, BOCHPUSITHIO
TeOMETpUYECKUX (OPM, YCBOCHUIO UIIEH CUMMETPHH.

[TpuoputeTHbIMU LIETIsIMHU 00yueHus MatemaTrke B 10—11 kimaccax Ha yriry0aéHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

dbopMHUpOBaHHE UEHTPAIBbHBIX MAaTeMaTHUYECKUX TMOHATUN (YMCIIO, BEJIUYUHA,
reoMeTpuyeckas (Qgurypa, TIepeMeHHas, BEpPOSTHOCTh, (YHKIMSA, MPOU3BOIHAS,
WHTErpai), 00eCrneurnBarouX NPeeMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MATEMATHYECKOTO
oOpa3oBaHUs 00YUaIOIIUXCS;

MoJIBeICHHEe OOy4YaromMXcsi Ha JOCTYITHOM /Ui HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOIIEro MUpa, TOHUMAHUIO MAaTEMATUKH KaK YacTH
oO11Iel KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEH O0O0yYaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, MCCIEI0BATEILCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH;

dbopmupoBaHre (YHKIMOHAIBHOM MaTeMAaTUYECKOW TIpPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MAaTEMAaTHYECKUE aCMEKThl B PEaJbHBIX JKU3HEHHBIX CHUTYaIMsIX
U TpU M3YYCHHH JPYTUX Y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, GOpPMYyIUpPOBATH MX Ha S3bIKE MaTEMaTUKW U CO37aBaTh
MaTeMaTUYECKHE MOJENIH, TIPUMEHSATh OCBOEHHBIA  MaTEMaTHUYECKUW  amnmapar
JUIS. pElIEHUs NPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLICHUBATH
MOJTyYEHHbIE PE3YIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MateMaTtuk B 10—11 kmaccax yrimy0iaéHHOTO
ypoOBHsI  SBISAIOTCS: «Yucna W BBIUMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyeckoro aHaivsa,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W HUX CBOMCTBa», «l3Mmepenue
r€OMETPUYECKUX BEJIMYHMH»), «BepoATHOCTh U cTaTUCTUKa». JlaHHBIE JHHUU
pPa3BUBAIOTCS MapaJUIeIbHO, KaX/Iasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO
HE HE3aBUMCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE U B3auMoJiercTBuu. Kpome 3toro,
UX OO0BEAMHSET JIOTMYECKasl COCTAaBJISAIOIIAs, TPATUIIMOHHO MPHUCYIAs MaTEMaTHKE U
MPOHU3BIBAIONAS BCE MaTEMAaTHYECKHE KYpChl M COJIep)KaTelbHbIe JIMHUMU.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMEHHE ONMEPUPOBATH MOHATHUSIMHU:
ONpeJieNieHre, aKCHMoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, JI0Ka3aTENbCTBO,
PaBHOCUJIbHbBIC dbopmynupoBkr,  yMeHue  (opmynupoBaTh ~ oOpaTHOe U
MPOTUBOIOJIO)KHOE  YTBEPXKIEHUE, TMPUBOJAUTH MPUMEPbI U  KOHTPHPUMEPHI,



UCIIONIb30BaTh METOJ MaTeMaTHYeCKOW HMHIYKIUHU, MPOBOIAUTH JOKa3aTEJbHbIC
paccykJieHus Tpu PpEIICeHUd 3a/ad, OILICHUBATh JIOTHYECKYI0 TMPaBUIBHOCTD
pacCyKJIeHU» OTHOCUTCA KO BCEM Y4eOHBIM KypcaM, a (hOPMHUPOBAHHME JIOTHUUECKHUX
YMEHHM pacrpeensercs Mo BceM rojaaM oOyueHHsT Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBIsETCS 00s3aTENbHBIM MIPEAMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimelt mnporpamMMoil Mo MaTEeMaTHKE
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpenmera «Marematwka» B pamMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BepoaTrHocTh U cTatucTUKay. POpMUpPOBaHUE JIOTHUECKUX YMEHUH OCYIIECTBIISIETCS
Ha TPOTSDKCHWHM BCEX JIET OOydYeHHs Ha ypOBHE CpeAHero ooOmero oOpa3oBaHUA,
a SJIEMEHTHl JIOTHMKU BKIIOYAIOTCS B COJIEP)KaHHWE BCEX HA3BAHHBIX BHINIEC YYEOHBIX
KypCOB.

OOmiee KOMMYECTBO YAacOB, HANpPaBICHHBIX HA  HM3yYE€HHE MAaTEMaTUKU
Ha yriyoseasoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 gaca (8 yacoB B HEJIEIO).

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCKOro BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON IO3MIIMK OOYydYarOIIErocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUUCKOTO OOIECTBA, IMPEJICTABICHUE O MaTeMaTHYECKHUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUH, TPOILIETYP TPAKIAHCKOTO
obmiecTBa (BBIOOPHI, ONIPOCHI M APYTO€), YMEHUE B3aWMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIMSIMU ¥ Ha3HAYCHUEM;

2) IATPHOTHYECKOTO BOCITUTAHUA:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM T'paXITaHCKOW HWACHTUYHOCTH,  YBaKCHUS
K NPOLUIOMY M HACTOSLIEMY POCCUHCKOW MATEMAaTHKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE 3THUX JIOCTHOKEHUM B JpYrMX HaykKax, TEeXHOJOrusax, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pPOCCUHCKOro Hapona, cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, STUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAyKH U JEATEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOLIEHWE K MUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEUIEHUH, PaCCyKJIEHUW, BOCIPUUMUYUBOCTH



K MaTCMAaTUYICCKUM aCIICKTaM pPa3JIMIHbIX BUJI0OB UCKYCCTBA,

5) ¢pu3nyecKkoro BOCHUTAHUS:

CcOPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHUYCCKHE 3HAHUSA B HHTEpecax
37I0pPOBOTO U 0E30MacHOr0 00pa3a >HM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0POBBIO  (37I0pOBOE MMHUTAaHWE, COATAHCHPOBAHHBIM pPEXHM 3aHATHH M OTIBIXA,
peryssipHast pu3nyecKkass aKTUBHOCTh), (DU3NUECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHSX
CIIOPTHBHO-0370POBUTEILHON JAESITEIBHOCTHIO;

6) TPyA0BOr0 BOCIIMTAHHA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, UHTEPEC K Pa3IHYHBIM
chepam MpoQPecCHOHANBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW u €
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY 00pa30BaHUIO M caMOOOPA30BAHUIO HA TMPOTSHKCHUU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHHH MPAKTHYSCKHUX 3a/1a4 MaTeMaTHYECKOI
HAIpaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH 3KOJOTUYECKOW KYJIbTYPhl, IOHUMAHUE BIUSHUS COLMAIBHO-
HKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE PUPOJTHOM U COLMAIIBHON CPENIbl, OCO3ZHAHME
I00aNbHOTO XapakTepa »SKOJOTMYECKUX MpoOJeM, OpUEHTalus Ha NPUMEHEHHE
MaTeMaTUYECKUX 3HAaHUW JUIsl peuleHusl 3afad B OO0JAacTH OKPYKAaIoLIEH Cpensl,
IUIAHUPOBAHKUE MOCTYNKOB M OLEHKH MX BO3MOJKHBIX MOCIIEICTBUN JJII OKPYXKarolen
Cpelibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cepbl YeIOBEYECKON AESITEbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUUMOCTHU JJIsl Pa3BUTHUS
UMBUIIM3ALMM, OBJAJCHUE SI3bIKOM MATEMAaTUKM M MaTEMaTHYECKOH KYJIbTYypOu
KaK CpEACTBOM IIO3HAHWS MHUpPA, T[OTOBHOCTh OCYLIECTBJISATh IPOECKTHYIO U
MCCJIEIOBATENBCKYIO I€ATEIbHOCTD MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpeHEro oO0IIero oopasoBaHUs
y oOyuatomierocst 0ynyT copMupoBaHbI MO3HABATEILHBIE YHUBEPCAIbHBIE YYCOHBIC
JEHCTBHSI, KOMMYHUKATHBHBIC YHUBEpCAJIbHBbIC YYCOHBIC JCHCTBUS, PETYJISTHBHBIC
YHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JICATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE YyUeOHbIEe AeilCTBHUSA
ba3oBble JJoruueckue aeiicTBHA:

BBIABISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMAaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOIIEHUU MEXIYy MOHATHUSIMH, (HOPMYJIUPOBATH ONPEICIICHUS



NOHSTUN, yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIaccUu(UKAIMK, OCHOBaHUS
JUIsl 0000ILIEHUS U CPaBHEHHUS, KpUTEPUU IPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U NIPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U O0ILKE, YCIOBHBIE;

BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3W W MPOTUBOPEUUS
B (haKTax, MNaHHBIX, HAOJIOJEHUSAX M YTBEPKIACHUSX, NpeiaraTb KpPUTEpUU IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JIEJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIFOUEHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPKICHUN
(mpsiMble M OT IPOTHUBHOTO), BBICTPAWBATh ApPryMEHTALMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BBIOMPATh CHIOCOO pelIeHHs] yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus1, BIOMpaTh Hanbojee MOAXOIANIMM C yUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KpUTEPHUEB).

Bba3oBble ucciieoBare/ibCKue 1eiCTBUA

UCIIOJIB30BAaTh BOIPOCHI KaK MCCJIENOBATEIBCKMI HWHCTPYMEHT IIO3HAHUS,
(opMynHpOBaTH BOIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, YCTAaHABINBAThH
UCKOMOE U JaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIbBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEJOBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, SIBJICHHUA, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0O0OOIIEHUS YW BBIBOABI IO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIO/IEHUs, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTAaTOB, BBIBOJOB M O00OIICHUI;

IPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakK€ BBLABUIATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIISATH Je(UUNUTHI HH(POPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpATh MH(OpPMAIUI0O W3 HMCTOYHUKOB PAa3jIMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UpOBaTh U MHTEPIPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iIuuHbIX (opmax,
WJUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJAEXKHOCTh MH(GOPMAIMU MO CaMOCTOATENIBbHO C(OPMYINPOBAHHBIM
KPUTEPUSIM.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble JeHCTBHUS:

BOCIIpUHMUMATL H (IJOpMy.TII/IpOBaTB CY)KICHUA B COOTBETCTBHMM C YCIOBHAMU
H IeiisiMu O6IJ_[€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIpa’XaTb CBOIO TOYKY 3pPpCHHUA B YCTHBIX U
IMNUCbMCHHBIX TCKCTAX, AAaBATh IMOACHCHUA 110 XOAY PCHICHUA 3a/[a4Uv, KOMMCHTHUPOBATH



NOJIYYCHHBIN PE3YJIbTAT;

B XoAe OOCyXIeHHus 3aJaBaThb BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/a4yu, BbICKA3bIBaTh MJIEH, HALIEJICHHBIC HA MOMCK PELICHMUS,
CONOCTABIISATh CBOM CYXICHUS C CYXICHUSAMU JPYTMX YYaCTHHUKOB JIMajora,
OOHapyXMBaTh pa3jNure U CXOJCTBO MO3UIUH, B KOPPEKTHON Gopme (popMyTupOBaTh
Pa3HOIUIACHS], CBOU BO3PAKEHNUS;

IPENCTABIATh PE3YyJbTaTbl PELICHUs 3aladd, SKCIEPUMEHTA, HCCIEIOBaHus,
NPOEKTa, CaMOCTOATEIbHO BBHIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOCHHOCTEN ayAUTOPUH.

PerynsitTuBHble YHUBEpPCAJbHbIE Y4eOHbIC HEeMCTBUS
Camoopranusamnus:

COCTABJISITH IIJIaH, AJITOPUTM PEIISHHUS 3a/1a4i, BEIOMPATh CIIOCO0 PEIICHHS ¢ yIETOM
UMEIOIIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU ITO3HABATEJIIBHOM PEQPIIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUML M MBICIUTENBHBIX MPOLECCOB, HX PE3yJbTAaTOB, BIAJIETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpoliecca W pe3yipTara pelIeHHs MaTeMaTU4eCKOu
3a/1a4y;

OPENBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPM PELICHUHU 3aJadH,
BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HaWJICHHBIX ONMIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa L€ U YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTUKEHUS WM HETOCTHKEHUSI Pe3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBmecTHas1 AeSITeJIbHOCTD:

MMOHUMATh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUYJIbHON paOOThI
Opy  pEelIeHWH y4eOHBIX 3a7ad, NPUHUMATh I1I€Jb COBMECTHOM JESTENbHOCTH,
IUTAHUPOBATh OPTaHHW3AIMI0 COBMECTHOW paboThl, pacmpenensTh BHIB paboT,
JIOTOBAapUBAaThCA, OOCYX AaTh MPOLECC W pe3yJbTaT padoThl, 00001aTh MHEHUs
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPynmoBbIX (opmax paboTel (oOCyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMbI» W UHBIC), BBITOJIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YJICHAMH KOMAaHIbI, OIEHUBATh KaueCTBO CBOETO BKJIAJa B OOIIHIA
MPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHbie pe3yiabTaThl OCBOCHHUS (enepanpbHOM paboueid  TPOrpaMMbl
0 MaTeMaTUKe MPEJICTABICHBI MO rojaM OOydeHHsT B paMKaX OTHAEJBbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jeiiax HACTOSAIIEH IPOrPaMMBI.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4ebnblli kKypc «Anrebpa U Hadajna MaTEMAaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HambOoJjee 3HAUYMMBIX B IMPOrpaMMe CpelHero oOmero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0O€CIEeUMBACT MHCTPYMEHTAIbHYIO 0a3y Jisi M3ydyeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (HOPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIUICHHE OOYYalOIIUXCsl Ha YpOBHE, HEOOXOAMMOM [JIsi OCBOCHUS
uH(OpMATUKU, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH W JAPYTUX JUCIUIUIMH.
B pamkax pgaHHOro y4yeOHOro Kypca oOydaromiuecs OBJaJE€BAIOT YHHUBEPCATbHBIM
S3BIKOM  COBPEMEHHOM HAyKd, KOTOopas  (QOpMYJIHpPYET CBOM  JIOCTHKCHUS
B MaTeMaTuyecko opme.

VY4eOHblll Kypc ajireOpbl M Havaja MaTeMaTUYECKOro aHaJIN3a 3aKIaJblBAE€T OCHOBY
JUISL  YCIICIIHOTO OBJAJCHUS 3aKkoHaMW (U3UKHA, XUMUHU, OHOJOTHUU, TMOHUMAHUS
OCHOBHBIX TEHJECHIUM pa3BUTUA HKOHOMUKH M OOIIECTBEHHOW >XU3HM, IO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIOJIb30BaTh WX I JalbHEHIIero oOpa3oBaHus W B IOBCEIHEBHOU
KM3Hu. B TO ke  BpeMs  OBiaJeHUE ~ aOCTPaKTHBIMM U JIOTUYECKH
CTPOTUMHU KOHCTPYKIHMSMHU aireOpbl 1 MaTEeMaTUYECKOrO aHajn3a pa3BUBAET YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKa3bIBaTh YTBEPKICHUS
C TMOMOIIBID HHAYKIIMU M paccyXaaThb JEIyKTHUBHO, HCIOJL30BaTh OOOOIICHUE WU
KOHKpETU3aIMio, aOCTparupoBaHWe W  aHAIOTHIO, (OPMHUPYET  KpEaTUBHOE
U KPUTHUYECKOE MBIIIUICHUE.

B xone uzydyenus: yueOHOTO Kypca «Anredpa u Hadajia MaTeMaTHYECKOTO aHAIIA3ay
oOyyJarolyecs moy4aroT HOBBIN OMBIT PEIICHUS MPUKIIATHBIX 3a/1a4, CAMOCTOSITEILHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEJel peallbHbIX CUTYallMii, WHTEpIpeTaluu
MOJIYYEHHBIX PEIICHH, 3HAKOMSTCSA ¢ TPUMEpPaMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIONIMMUCS MAaTEMAaTUUECKUMU OTKPBITUSIMU U UX
aBTOpaMHU.

VY4eOHbIit Kypc 00J1ajaeT 3HAYUTEIFHBIM BOCIIUTATEIHHBIM MTOTEHIIMAIOM, KOTOPBIT
peanusyercsi Kak uepe3 ydeOHbId MmaTepuan, CHnocoOCTBYHOUIUNA (OPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U Yepe3 crennuKy yueOHoM AessTeIbHOCTH, TpeOyIomei
MPOJIOIKUTEILHON KOHIICHTpAIlMM BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JISKUT EATCTIbHOCTHBINA MPUHITUATT 00yUYEHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayajza MaT€MaTHYECKOrO AaHAIIM3a»
BbIJICJIEHBI CJIEIYIOLIUE COACPKATETbHO-METOANYECKUE TUHUU: «HHCIa U BEIUUCTIEHUSY,
«Dynkuun u rpadukn», «YpaBHEHHs W HEpaBeHCTBay, «Hadama maTreMaTH4ecKoro



aHanuza», «MHOXecTBa W Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJAUYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YPOBHE CPEIHEro OOIEero
o0Opa3oBaHUsl, €CTECTBEHHO JOIMOJHSS JIPYT Jpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBbeuHSET B cebe CoJep:KaHhe HECKOJIbKMX MAaTeMAaTUUECKUX JUCHUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyvaromniiecsi OBIaAeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  allapaToM, Yy HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
NPUMEHSATh 3HAHUS, TOJYYCHHBIE MPU M3YyYEHUU Y4eOHOTO Kypca, IS PEIICHHs
CaMOCTOSITENILHO  COPMYJTUPOBAHHOM  MaTeMaTWYeCKOM  3adadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MEeTOAUYECKass JIMHUS «Yucina W BBIYMCICHHS» 3aBEpIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOuiero oo6pazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMsl 0co00€ BHUMaHHUE YJIelseTcd (pOPMUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIB30BAHUE PA3TUYHBIX (OPM 3allMCH YHUCIA,
yMEHUE JieNlaTh TPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHICIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHMYECKUMH KOHCTaHTaMU. 3HAKOMBIE
OOyYaronIMMCsi MHOXKECTBA HATYPalIbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBLHBIX
YKCesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4Hcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHeNH(HUUECKHe 3aJadd U OMEpaIiu: JIeJICHHE
HAIeJIo, ONEpPUpPOBAHHE OCTAaTKaMU HAa MHOXECTBE II€JIbIX YHCEeJN, 0COOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCE, apu(MeTHYecKue Omepaluu, a TaKxKe
U3BIICYCHUE KOPHS HATypajdbHOW CTEMEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCHOJb3YEMbIX YHCET M
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TMPUMEHEHHs i1 PEUICHHs] Pa3IUYHBIX 3a/1ad
dbopMupyeTCs TIPENCTaBICHUE O EJUHCTBE MATeMAaTHKH KaKk HaykKd ©U €€ poyd
B TOCTPOSHUH MOJENEH pEaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHHE |
KOHKPETH3aIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs Ha MPOTSKEHUU BCETO O0YyUCHHUS
Ha YpOBHE CpeIHEro o01ero o0pa3oBaHusi, MOCKOIBKY B KaIoM pazzaene [Iporpammer
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HPPAIIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3ajay, cojaepkamux mnapameTpbl. [lolydueHHble yMEHHUS IIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHNN (QYHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, P PEIICHUU
MPUKIAAHBIX 3a7a49 U 33/7a4 HAa HAXOXKJCHUE HAWOOJBIIUX W HANMEHBIINX 3HAUYCHUU
bynkuuu. JlaHHas copepkaTenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIONHATH pacdy€Tel 1o QopmyiaMm, Npeodpa3oBaHUsl palOHATBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUM, a TakkKe BBIPAKCHUH,
colepKammx creneHu W Jorapudmel. brmarogaps wu3yudeHuio anreOpanmdeckoro



MaTepuaga MPOUCXOAUT JalbHEWIee Pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIILJIEHUS 00y4aromuxcsi, GOpMUPYIOTCS HABBIKU AETYKTUBHBIX PACCYXKACHUH, paOOThI
C CHUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
paBeHCTB U HepaBeHCTB. Aunrebpa mnpeiaraecT 3(QQEKTUBHBIE HWHCTPYMEHTHI
JUISL pEIEHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HATJISIAHO IEMOHCTPUPYET
CBOM BO3MOHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUS  «DyHKIMM U TpaduKu»  TECHO
NEPEIUIETACTCS C APYTUMH JIMHUAMH YY4EOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCIENOBATEIIBHOCTh  M3Y4YEHHs  marTepuana. l3yueHue  CTENEeHHOM,
MOKa3aTeJIbHOM, JorapuMUUYECKOl U TPUTOHOMETPUYECKUX (YHKIUM, UX CBOMCTB U
rpadukoB, HUCHONAb30BaHUE (YHKIMNA A peUIeHHs 3aJad W3 JpYyrux y4eOHbIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBSI3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIU30M, TaK U
C pElIeHHEM YpaBHEHHMM W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHHE YJIENSETCS
(GOpPMHUPOBAHUIO YMEHUS BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY pPa3In4YHbIMU
BEJIMUYMHAMH, UCCIEIOBaTh MOJyYEHHbIE (YHKIMH, CTPOUTHh MX rpaguku. Matepuan
3TOM COAEpKAaTEIbHON JIMHUM HalleJIEH HA Pa3BUTHE YMEHUN U HAaBBIKOB, MO3BOJISIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXJy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHOW. Ero u3ydyeHue cnocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHHWI0 M  KOHKPETU3AllMH, HCIOJb30BAHUIO
AHAJIOT U .

ConepxarenpHass JmHUA «Havana MareMaTWyeckoro aHauvsa» IO3BOJIAET
CYILIECTBEHHO pAaCIIMPUTh KPyTI KaK MaTeMaTHYECKUX, TaK W NPUKIAIHBIX 33]ad,
JOCTYITHBIX O0y4YaroIIMMCS, TaK KaK Y HUX MOSBIIAETCS BO3MOXHOCTbh CTPOUTh IpapuKu
CJIOKHBIX (DYHKIIMH, ONPEAENATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHUs, BEIYUCIIATD
wiomaau GuUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. JlaHHas
coJiep>KaTellbHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TOCTPOEHUSI MAaTEMATUYECKHUX
MOJEJIE pealbHBIX CUTyallMi, II03BOJIIET HAaxXOJWTh HAWIy4YIIEe PEIICHUE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLMUAIbHO-PKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOopManIbHO-IOrMYECKOTO0 M KPEaTUBHOIO MBILUICHUS, (HOPMHUPOBAHHUIO YMEHUMN
pacno3HaBaTh MPOSBICHUA 3aKOHOB MAaTeMAaTHKW B HayKe, TEXHUKE MU MCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCSA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTUKH KaK HayKH, 1 00 UX aBTOpax.

ConepxarenbHo-MeToquYecKas TuHus «MHOXecTBa U JIOTHKa) BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATHYECKOU JIOTUKH. Te€OpeTUKO-MHOKECTBEHHBIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKU M MpeiararT
HauOosiee yHHUBEPCAIbHBIA S3bIK, OOBEAWHSAIOMIMN BCE pas3lieibl MaTeMaTHKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUIIOKEHUS
B enuHoe uernoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOYyYarolleMycsi MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTUKH M HCIOJIb30BaTh €ro
JUTSL BBIPA@XKEHUsI CBOMX MbICHEH. J[pyruM BakKHbIM MPU3HAKOM MAaTeMaTHUKU KaK HAyKH
ClIeyeT TpPHU3HATh CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHWMI W CJIEIOBaHUE



OTpeNeNEHHBIM TIPaBUIaM TIOCTPOSHUSI JOKA3aTeIhCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEMaTU4YeCKOM JIOTMKA  CHOCOOCTBYET  PpPa3BUTHUIO  JIOTUYECKOTO  MBIIUICHUS
OOyYaroIMXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yueb6HOM Kypce «Anrebpa v Hadajla MAaTeMAaTHYECKOTO aHAJIM3a) MPUCYTCTBYIOT
OCHOBBl MAaTE€MAaTUYECKOr0 MOJICJIMPOBAHMS, KOTOpbhIE MPU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHbIX CHUTYallUi, UCCIEIOBAHUS
ITUX MOJENIe C TOMOIIBIO amnmapara aiareOpbl W MaTeMaTHYEeCKOTO aHalln3a,
WHTEPHPETALUA TOJYYCHHBIX pe3yibTaToB. Takue 3adaHusi BIUICTEHbI B KaxIbIA
U3 Pa3feioB TPOrPaMMbl, TOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl NIl PEIIeHUs TPUKIATHBIX 3adad. [lpu  pemieHMM peanbHBIX
MPaKTUYECKUX 3a7a4 OOydaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BATh aHAJNOTHIO, 0000IIaTh U
KOHKPETU3UPOBATh Mpodsiemy. JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIATHBIX 33/1ad OPTaHU3YeTCS B TIPOIECCe M3YyYEHHUs BCEX TEM y4eOHOTO Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha usyuenue ydyeOHOro kypca «Anredpa u Havajlia MaTeMaTHUYECKOTO aHAIM3a»
orBoautTcs 272 daca: B 10 kiacce — 136 yaco (4 yaca B Hegemo), B 11 kiacce —
136 yacos (4 yaca B HEZIEIO).

COJEPXXAHUE OBYYEHUA
10 KJIACC

Yucaa u BbIYUCICHUS

Paunonansupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOU, MPOLIEHTHI,
OeckoHeuHble neproandeckue 1poou. Ilpumenenue npodeit U MPOLIEHTOB AJIsl PEILICHUS
MPUKJIAIHBIX 33J1a4 U3 PA3JINYHBIX OTPACIeH 3HAHUW U PEaJIbHOM KU3HU.

JlelicTBuTEeNnbHBIE  Yucla.  PanuoHalbHBIE W UPPalMOHAIBHBIE  YHUCIA.
Apudmernueckue onepaluuy ¢ AeMCTBUTENbHBIMHA YUCIaMU. MOIyb IEHCTBUTEIBHOTO
qucia u ero cpoiictpa. [IpuOmkEéHHbIE BRIYMCICHUS, TIPABUIIa OKPYTJICHHS, PUKHUJIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenens ¢ nensIM mokazareneM. bunom Herotona. Mcnosp3oBanue MOaXoasIen
dbopMbl 3amHMCH JACUCTBUTENBHBIX YHCEN JUIsl PEIIeHUs TMPaKTHUEeCKUX 3adad U
MIPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKAa3aTeJleM U €€  CBOMCTBA, CTENEHb
C IE€UCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JleciTuuHble U  HaTypaJbHbIE
JgorapuMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHHYC,
APKKOCHUHYC U apKTaHI'€HC YHUCIIOBOIO apryMeHTa.
YpaBHEHUS U HEPABEHCTBA.



ToxaecTBa U TOXKJIECTBEHHbIE MPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHUSI.
PaBHOCMIBHBIE ypaBHEHMS W ypaBHEHuUsA-cilencTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-pPAllMOHANBHBIX YPaBHEHUH H
HEpPABEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOro4JIeHa HA MHOTOYICH
c ocratkoM. Teopema be3y. Muorowiensl ¢ uensiMu kodduimentamu. Teopema
Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALUX CTEIIEHN U KOPHH.

WppaurionaneHbie ypaBHeHHsS. OCHOBHBIE METOJIbl PELIECHUS HPPALMOHAIBHBIX
YPaBHEHUM.

[lokazaTenbHble ypaBHEHHS. (OCHOBHBIE METOJbl pEUIEHUS MOKa3aTeIbHBIX
YPaBHCHUU.

[IpeoOpa3oBanue BbIpaKEHUM, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHECHUM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE (bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMbI JIMHEUHBIX YPABHEHU.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICI M CBOWCTBA, BBIYMCIICHHUE
€ro 3HA4YCHUs, IPUMEHEHUE ONPEACIUTENd JUId PELIEHUs CHUCTEMBl JIMHEHHBIX
ypaBHEHUM. PelieHne npukIIaaHbIX 3a/1a4 C MIOMOIIBI CUCTEMbI JTUHEUHBIX YPABHEHUM.
HccenenoBanye NOCTPOSHHON MOJENH C IIOMOIIBIO MAaTPULL U OIIPEACIIUTENIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C TOMOUIIBIO
YPaBHEHUW W HEPABEHCTB. [IprMeHEHHE ypaBHEHUMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 Pa3IUYHbIX 00J1acTeil HayKU U peabHOM KU3HH.

DOyHKUMH U TPaPUKH

OyHKIuUsA, cnocodbl 3amaHuss  GyHKIUMU. B3aumHO oOpaTHbIe  (YHKIIUU.
Komno3umms gynkiuit. ['paduk pyHkuuu. SnemeHTapHble npeodpa3zoBaHus rpaduKkoB
byHKIIHA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHuUd QyHkiuu. Hymu dyHKIMU.
[TpomexxyTku 3HakomocTossHCTBA. UETHble M Heu€TtHble (yHkimu. [lepumomnueckue
byukuuu. [IpomexxyTkn MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHUMYMbI (DyHKIIHH.
Haubonbiiee 1 HauMeHblee 3HaueHNs (PYHKIUN Ha POMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPadUKOB.

Crenennast (yHKUMS C HaTypalbHbIM W LENbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0iMl cTeneHW Kak (yHKIMU OOpaTHOM CTENeHU
C HATYypaJIbHBIM MOKA3aTEJIEeM.

[TokazaTenpHass u JorapudMudeckas (YHKIMH, WX CBOHCTBA H TpaduKH.
Hcnonb3zoBanue rpadukoB QyHKIUHN 17151 pEeLICHUs YpaBHEHUH.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (PyHKUIUN
YUCJIOBOTO apTyMEHTA.



OYHKITMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX Tpolleccax U sBICHUSX. | 'paduku
pEaIbHBIX 3aBUCUMOCTEMN.

Havyajsa MaTeMaTH4eCKOIro aHAIN3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbHOCTEH. MeTton
MaTE€MaTU4eCKOM MHAYKUMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MaTeMAaTUYECKOTO AaHalIW3a Kak aHajiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMeTpuueckas Iporpeccud. beckoHeuHo yObIBarolas
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
nporpeccuy. JIMHEWHBIM M AOKCIOHEHUHUAIBHBIA pocT. Yucno e. dopmyia CI0KHBIX
IIPOLIEHTOB. VCIIoNb30BaHNE MTPOTPECCUM IS PEIICHHS PEAJIBHBIX 3a4a4 MPUKIIAIHOTO
Xapakrepa.

HenpepriBHble (yHKIIMU U UX cBOMCTBA. TOUYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkiuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUIsl pelieHusl HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a/1ay.

[lepBass u BTopas mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPpUUYECKU U
(bU3MYECKUIl CMBICI IPOU3BOIHOM. Y paBHEHUE KAacaTeIbHOUN K TpaduKy QyHKIIHH.

[IpousBoaHble 31eMeHTapHbIX (QyHKIMHA. [IpousBomHas cymMmbl, IpOU3BEICHUS,
YaCTHOTO U KOMIO3UIUHU (YHKLIUM.

MHo:xecTBa M JIOTHKA
MHoKeCTBO, onepalnyyu HajJ, MHOKECTBAaMU M MX CBoMcTBa. [[narpammel Ditnepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONUCAHUs PEaIbHBIX
MIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3a]1a4 U3 IPYTUX YICOHBIX IMTPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BHIYUCICHUS

Harypanbublie u uensie ynucna. [[pumeHeHne Npu3HAKOB JAEIUMOCTH LETbIX YUCEN,
HauOobIIMi o01mmit nenurens (nanee — HOJl) u HaumeHnsbliiiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo mopayito, aaroputMa EBkianaa s pelieHusl 3afad B IEJBIX
YHUCIIax.

Kowmrmniekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUECKash (OpPMBI 3amucH
KOMIUIEKCHOTO 4HcClia. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOpAMHATHOU mockocTH. dopmyna Myaspa.

KopHu N-oil cTeneHn W3 KOMIUIEKCHOTO 4ucia. [IpruMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL peIeHUs (PU3HIECKUX U TEOMETPUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA
Cucrema ¥ COBOKYMHOCTh YPABHEHUN W HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U



CUCTEMBI-CIIEACTBUSL. PABHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEU TPUTOHOMETPUYECKUX ypaBHEHUI C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpuyeCcKux HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEHICHHS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHATIBHBIX, TOKA3aTEebHBIX U IOTAPU(PMUUECKUX YpaBHEHHIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

IIpruMmeHenne ypaBHEHUM, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTUYECKHUX
3aJa4 M 3aJa4 U3 pa3jMyYHbIX 00JIaCTEl HAyKH W PEaJbHOM KU3HU, UHTEPIPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'padux xommozunuu Qynkiui. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaPUKU.

I'padpriueckue MeToabl pelieHrs YpaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeTo bl
peLIeHUs 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKUUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NpPU PELICHUH 3a1ad U3 JAPYrux Yy4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

Hayana MaTeMaTH4eCKOIro aHAJIN3a

[IpuMeHeHrne TPOM3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYEHUW HENpepbhIBHOU
GbyHKIIUK Ha OTpPE3KeE.

[IpumeHeHne MpOU3BOAHOM IS HAX0XKICHNS HAWTYUIIEero PEMICHHS B TPUKIATHBIX
3a/1ayax, AJid ONpeeIeHUs] CKOPOCTH M YCKOPEHUS MPOLEcca, 3aAaHHOr0 (hOpMYJION niIn
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKkmil. [IpaBuina HaxoxaeHus epBOOOPa3HbIX.

Nurterpan. ['eomerpuyeckuii CMbICI HWHTErpana. BelunciieHHe OmnpenenéHHOro
uHTerpana no popmyne Hetorona—Jleitonuma.

[IpumeHeHne uHTerpana AJjig HaXOXKJACHUS IUIonaed MIoCKuX Guryp u o0bEMoB
reOMETPUYECKUX TE.

[Ipumepst  pemienuit  auddepeHuManbHbIX — ypaBHEHUH. MareMatuyeckoe
MOJIEJIMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIbIO AU(PhEepeHIIUATBHBIX YPABHEHU.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 10 kiacce 00yqaroniuiicss MOJIYIHUT CICTYIONINE MPEIMETHBIC
PE3yNbTATHI IO OTETBHBIM TeMaM (penepanbHoi pabodeil mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hauajsa MaTEMaTHUECKOTO aHATTN3ay:

Yuciaa v BLIYUCJICHUA:



CBOOOZIHO OIEpUpOBaTh MOHATHSAMHU: PALUOHAJIBHOE 4YMCIO, OECKOHEUHas
nepuoAnYecKas Jpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U JIEUCTBUTEIBHBIX YUCEII, MOJIYJIb JEHCTBUTEIBLHOTO YUCIA;

MPUMEHSATH IpOoOU M MPOLEHTHI JUIsl PELICHUs] NPUKIAJHBIX 3334 U3 Pa3JIHMYHbIX
OTpaciie 3HaHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBHIYMCICHUS, IpPaBUia OKPYIJICHUS, NPUKUAKY U
OLIEHKY pe3yJIbTaTa BbIUNCIICHUN;

CBOOOJIHO OIIEpUPOBATh MOHATHEM: CTEIEHb C LIEJIBIM [TOKa3aTeNleM, UCII0JIb30BaTh
HOJIXOSAILYI0 (POPMY 3aIKCH IEHCTBUTENBHBIX YUCEN ISl PEILICHUS TPAKTUYECKUX 3a]a4
Y IIPE/ICTABIICHUS JIaHHBIX;

CBOOOZHO ONEpUpOBaTh IMOHATHEM: apPUPMETHUECKUNA KOPEHb HaTypaJbHOM
CTEIECHU;

CBOOOJHO OIEPUPOBATH IOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKAa3aTeleM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTapU(M YKCIA, TECATUUHBIE U HATypaJIbHbIE
JgorapupMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC
YHUCJIOBOI'0 apryMEHTa;

ONEpUpOBATh IOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

NPUMEHSITH PA3TUYHBIC METOIbI PEIICHUS PAIMOHAIIBHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSMH: MHOTOUJIEH OT OJHOM TNEepPEeMEHHOM,
MHOTOYJIEH C IeJIbIMU KOd(pdULIMeHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTH JIEJICHHE
MHOTI'O4JIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera miist pereHus
3a/1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CUCTEMa JMHEHHBIX ypaBHEHHM, MaTpuIIa,
ONPEAECTUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICII, UCTI0JI30BaTh CBOMCTBA
OTIPENENUTENS 2 X 2 A BBIUYHACICHUS €T0 3HAYCHHS, MPUMEHSATH OIPEACTUTEIN
JUISl PELIEHUs] CUCTEMBI JIMHEWHBIX YPAaBHEHHM, MOJEIHUPOBATh PEAIBbHBIE CUTyallUH
C TMOMOIIBIO CHUCTEMBI JIMHEHMHBIX ypPaBHEHUM, WCCIEAO0BATh MOCTPOEHHBIE MOJEIU
C IOMOUIBIO MATPHUI] U ONPEAECTUTENICH, HHTEPITPETUPOBATH MOJYYEHHBINA PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA JICUCTBUI C KOPHSIMH JJIsl PE0Opa30BaHUS BIPAKEHUN;

BBINIOJIHATh NPEOOpa30BaHUsl YKCIOBBIX BBIPAXKEHUH, COAEPKAIIMX CTEHEHH
C pPallMOHAJIBLHBIM I1I0Ka3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa JIorapu(PMoB 11 MpeoOpa3oBaHUs JIOrapUPMUUECKUX
BBIPAKECHUN,

CBOOOJHO OMNEPHUPOBATh MMOHATUSIMHU: HPPALMOHANIBHBIE, IOKa3aTelbHbIE W
Jorapu(pMuyecKkue ypaBHEHMs, HAXOIUTh WX PELIEHUS C TMOMOILIBI0 PaBHOCHIBHBIX
IIEPEXO0I0B W OCYIIECTBIISAA IPOBEPKY KOPHEW;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHEe (GopmMynbl s mpeoOpa3oBaHUS
TPUTOHOMETPHUUECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, TPUMEHSTh
HeoOxoaumble (OpMYJbl JJIS PEIICHHS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHECHUM;

MOJICTTUPOBATh PEAJIbHbIE CUTYallMd Ha SI3BbIKE alreOpbl, COCTABIISITh BBIPAXKECHUS,
YpaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3aJauM, UCCIEAOBATH MOCTPOCHHBIE MOEIH
C HCTIOJIb30BAHKMEM ammapara anreOphl.

DOyHKUMU U TPAPUKHU:

CBOOOJHO OIMEpPUPOBATh MOHATUAMU: (PYHKIHMS, CIOCOOBI 3amaHus (QyHKUHUH,
B3aMMHO OOpaTHbIe (YHKIIMH, KOMITO3UIMA (yHKIMH, TpaduK (QyHKIHNH, BBITOJHITH
3JIEeMEHTapHbIE MpeoOpa3oBaHus rpaduKOB (PYHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMH: 00JaCTh ONPENETICHNUS U MHOXKECTBO 3HAYCHHI
byHKIMA, HYH (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO  OMEpUpPOBaTH MOHATHAMH: UYETHBIE M  HEUETHBIE  (PyHKIUH,

nepuoandeckne PyHKITUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUHA, MAKCUMYMBI 1
MUHUMYMBI (YHKIIUU, HAanOOIbIlIee M HAaMEHbIIIee 3HaueHne (DYHKIIMUA Ha TPOMEXKYTKE;
cBOOO/IHO ONEPUPOBATH MOHITUSAMHU: CTETICHHAS (DYHKIIMS C HATYPAIbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk CTEeNeHHOW (YHKIMHM C HATypaJlbHBIM U IEJIBIM IOKa3aTeleM,
rpa@uk KOpHS N-Oi CTeNeHM Kak (PYHKIMHU OOpaTHOM CTEMEHW C HaTypalbHBIM
MOKa3aTeNeM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAasI U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPA(PUKOB;

CBOOOMHO OMEpPUPOBATH TMOHSATHUSMHU: TOKa3aTellbHAs W  JorapumuuecKkas
GyHKIIMHU, UX CBOMCTBA U rpadUKH, UCTIOIB30BaTh UX rpadUKH ISl PEIICHUs YPaBHEHU;

CBOOOMHO  OMEpUPOBATh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAas  OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUUYECKUX (DYHKIIUN YHCIOBOTO apTyMEHTa,;

UCIOJIb30BaTh Tpaduku GYyHKIUNA JUIsT UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEM
IpU pelIeHUU 3a7ad U3 APYTHX y4eOHBIX MPEAMETOB M PEaTbHOM >KU3HU, BBIPAXKATH
dbopMynaMu 3aBHCUMOCTH MEXy BETHUNHAMU;

Hayajia MaTeMaTH4€CKOro aHaJIn3a:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: apUPMETUYECKass W TIeoOMeTpUYecKas
nporpeccusi, OECKOHEYHO YyOBIBaIOIIAsi T€OMETPUYECKas MPOrpeccHsi, JUHEHHBIM U
HKCIIOHEHLIMAJIbHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh MpPECTaBICHHE
O KOHCTAHTE;

WCIIOJIB30BaTh TMPOTPECCUU ISl PEIICHHUs] pPEATbHBIX 3a7ad  MPHUKJIAJTHOTO
XapakTepa;

CBOOOJHO OIEpPHPOBaTh TMOHATUSMHU: TIOCIEIOBATEIHHOCTh, CIIOCOOBI 3aJaHUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TTOCIIEIOBATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMAaTHUECKOTO aHaTn3a Kak aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOJTHO ONEPUPOBATH TMOHATHUSAMHU: HEMPEPBIBHBIE (QYHKIIMH, TOYKH pPa3pbiBa
rpaduka GyHKIINHA, ACUMIITOTHI rpaduka QyHKITNY;



CBOOOZIHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
INPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIWHI IS pELICHUS 3a]1a4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaTeabHas K Tpaduky GyHKIUY;

BBIYUCIIITh IPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMHM JBYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

MCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUN CMBICI TPOU3BOTHON JIJIsl PELICHHUS
3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO OMEpUPOBATH MOHATHSIMH: MHOXECTBO, OTEpalliu HaJ MHOXECTBAMH,

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapaT JJIsl ONHUCAHUS PEabHBIX
MPOLIECCOB U SIBJICHUH, NPY PEILICHUHU 3a/1a4 U3 IPYTUX yU4EOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH TMOHATUAMH: OIpPEACIICHUE, TEOpeMa, YypaBHEHHE-
CJIE/ICTBHE, CBOWCTBO MAaTEMaTHYECKOro OOBEKTa, 0KAa3aTelbCTBO, PaBHOCHIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K koH1y 00yuenus B 11 kiacce 00yyaroniuiicst moayduT ciaeayIouie NpeaMeTHbIE
pE3yNbTAThI IO OTJEIBHBIM TeMaM (eepalibHON pabouel MporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hauaraa MaTEMaTHYECKOIO aHATIN3a»:

Yucsia 1 BbIYUCICHUSA:

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: HATYpaJbHOE U LEJI0€ YUCIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIBIX YUCEN, UCIOIb30BATh PU3HAKU JEIUMOCTH Leibix yncen, HO/I
1 HOK HarypanbHBIX 4ncen i pelieHns 3a1ad, IPUMEHATh allrOpUTM EBKIINA;

CBOOO/IHO ONEPUPOBATH MOHATHEM OCTATKa 110 MOJYJIIO, 3alMChIBATh HATypaJIbHbIC
YUCJIa B PA3JINYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPHUPOBATh MMOHATUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX UHCEN, MpPEICTaBIsATh KOMIUIEKCHBIE YHCiIa B alreOpandyeckod u
TPUTOHOMETPUUYECKON (opMe, BBIMOIHATH apUPMETHUECKHUE OIepaluu ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOMN IIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTMEpUPOBATh TMOHSATUSMU: UPpPALUOHAIBHBIC, TOKa3aTeIbHBIE W
JorapupMUYECKre HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHIBHBIX
IIEPEXO/IOB;

OCYIIECTBJISITH 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJTHO ONIEPUPOBATH MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITh
HeoOxoauMbie (GOPMYNBl Ui PEIICHHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHATHSIMU: CHUCTEMAa U COBOKYIMHOCTh YPaBHEHUH U
HEpPABEHCTB, PABHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIECICTBUS, HAXOAUTh PEIICHUS
CUCTEMBl U COBOKYMHOCTEW pallMOHAIBHBIX, WPPALUOHAIBHBIX, IMOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;



pelaTh paluoHaIbHbIE, UPPALMOHAIBHbIE, IOKA3aTENbHbIE, JorapuMUIECKUue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U ITAPAMETPBI;

IPUMEHATH IpadyecKue METO/IbI s pEIICHNs YPaBHEHUI U HEPABEHCTB, a TAKKe
3a/1a4 ¢ NapaMeTpamu;

MOJIEIMPOBAaTh PEAIbHbIE CUTYallud Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUs1, HEPABEHCTBA U X CHUCTEMBI 110 YCIOBUIO 337a4M, UCCIEA0BATH IOCTPOCHHBIE
MOJIEJIM C HCHOJIb30BaHUEM armapara ajireOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbrar.

DYyHKUMH U TPAPUKH:

CTpOUTh TIpaUKH KOMHO3MIMHM (QYHKIUH C TOMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh I€OMETpUUECKHe oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: IPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JJIsI MOJIETTUPOBAHUS U UCCIIEIOBAHUS PEaIbHbBIX IPOLECCOB.

Havasa MaTeMaTH4€CKOIro aHAJIN3A:

MCIIOJIb30BaTh MPOU3BOJHYIO MJIsl MCCIEeNOBaHUA (YHKIMH HA MOHOTOHHOCTH W
IKCTPEMYMBI;

HaxXoAUTh HauOoJiblllee U HauMMEHblIee 3HaueHHs (YHKUUU HENpepbIBHOU
Ha OTPE3KE;

UCIIOJIB30BaTh  NPOM3BOJHYIO  JUISI  HAaXOXKJICHHUS  HAWIydylIero  pelleHUs
B NPUKJIAJHBIX, B TOM YHUCJIE COLUUATbHO-3KOHOMUYECKHX, 3a/a4ax, s ONpeaeIeHUs
CKOPOCTHU M YCKOPEHHUsI MPOLECCa, 3aJaHHOTO (POpMYJION UiIu TpaduKom;

CBOOOJHO ONEPUPOBATH MOHATUSMU: NEPBOOOpa3Has, ONPENCIEHHbIA MHTErpa,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX QYHKIUNA U BBIUUCIATH HHTErpai o hopmyJie
Hrrorona—Jleibuunna;

HaXOAMTH IJIOUIA/IU TUIOCKUX (PUTYp 1 0OBEMBI T€J C MOMOIIBIO HHTErpaa;

UMETh TMPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IpHUMEpe
cocTaBJIeHUs TU(PPepeHIINATbHBIX YPABHEHHI;

pemiaTh MNPUKIAIHBIE 3aJa4yd, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKOIO H
(bu3nYeCKOro XxapakTepa, CpeACcTBaMl MaTeMaTUYECKOTO aHaIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHue
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie yncna. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHEe ONeparuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiictBa. [Ipubnmxénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHBIX POLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUN U pEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYMCJICHUU.




OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4WIEHBI OT OJHON
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LEIBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpenennuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C IOMOIILIO CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IprMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMUA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
MIPUMEHSATH JCJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s pemieHust
3a7ad4.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEVHBIX YPABHEHUM.
MoaenupoBaTh peajabHbI€ CUTYalluU
C IOMOIIBIO CUCTEMBbI JIMHEHMHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHILL U OTIIPEIICIIUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ysbTaT




OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IIeJIBIM TI0Ka3aTeIeM
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OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTApHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Hanbonpiiee 1 HauMeHbllee

3HauYeHUE (DYHKIIMHU HA POMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe

UCCIIEJOBAaHNE U NTIOCTPOEHHE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHsb ¢ LETBIM ITOKA3aTeIIeM.
bunom HeroToHa.

CrenenHas pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIbIM TT0Ka3aTteseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
GyHKUMU, HYJIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTDh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINH, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUe (PYHKIHUU HA IPOMEKYTKE.
dopMyIUpPOBaThH U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QyHKIUH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEHH C LIETIbIM MTOKa3aTeNeM;




NoAXO0AsIIyI0 (popMy 3anucu
JNEeUCTBUTEb-HBIX YUCEN JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-O CTEIEHHU. HaTypaJIbHOM CTEIEHH U €r0 CBOICTBA. | B CUMBOJIMYECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y UCIIOJIB30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUM, COEPIKAILLNX CTENEHU N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HppannonanbHbIe ypaBHEHHUS. Haxoauts peuienns uppaloHAIbHBIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
UPPALMOHAIBHBIX YPAaBHEHUM. PAaBHOCWJIBHBIX IIEPEXO0/I0B WIIN
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYIIECTBIJISISI POBEPKY KOPHEM.
UPPaLHOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl PYHKIIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM PopMyIMpPOBaTh ONPEIEICHNE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MIOKA3aTEIIEM.

Hcnonw3oBath 1iudpoBbie peCypCh




JUIS IOCTPOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTs permienust moka3aTelbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBaTb onpeneneHue orapudma
Jlorapupmuyeckue norapudpma. JlecsTuuHbIE U YHUCIIa; JECATUYHOTO U HATypaIbHOIO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUNH, Hcnonp3oBatk cBOMCTBA TOTapuMoB
coJiep KallIux Jorapru(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckas GyHKLHS, J0Tapu(PMUYECKHUX BBIPAKEHUU.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU byHKIIMU KaK 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyeckue ypaBHEHUS. CBO¥CTBA JIorapuPpmMudeckoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHUs 3a/1ay.
Jaorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenns
PaBHOCHIIBHBIE NTEPEXO/IBI B PELLICHUU aorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX YpaBHEHUIN C MIOMOIIBIO PABHOCHIIBHBIX NEPEX0I0B
WM OCYILECTBIISISI MPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | JlaBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
apryMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHIeHca yucia.




OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Perienne TpuroHOMeTpUYECKUX
ypaBHEHUN

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU
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[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUS TTOCIEI0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmerrnueckast U reoMeTpudecKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CIOKHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs pealbHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.




Hcnonp3oBath mporpeccun

JUISL pELLICHUS 33/1a4 MTPUKIIATHOTO
Xapakrep.

[TpumeHsSITh POPMYITY CIOKHBIX
MPOLICHTOB JIJIs1 PEIICHUS 3a1a4
U3 pEaJIbHON MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas
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HenpepriBHble QYyHKIIUU U UX
cBoricTBa. Touka paspbiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 115 perieHus 3aaay.
IlepBas 1 BTOpas NpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAECHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: QYHKIUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
byHKIUN 15 peleHus 3a/1a4.
OnepupoBath MOHATUAMH: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciats npou3BOgHBIE CYMMBI,
IIPOU3BENCHUS, YACTHOTO U CII0KHOU
GyHKUIHUU.

N3y4dats Npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIeHUS 3a/1a4




[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTH3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
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11 KJIACC

Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne nNpon3BOHOM Ctpouts rpaduk KOMITO3UITUU

C IOMOIIIBIO MPOU3BOTHOM

K UCCIIE0OBAHUIO (PYHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUSI HAaWITYYIlIEeTO
pelieHus B MPUKIIAIHBIX 33a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MpOoLecca, 3aJJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJAUHATHOMU
IJIOCKOCTH

(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOoJbIlIee U HAUMEHbIIEe
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEJOBAHUS.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSl HAXOKJIEHUST HAaWTYYIlIEero
penieHus B NpUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3aaHHOIO
dbopmynoi unu rpadguKom.

[Tonmy4ats npeacraBieHue




O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpazHas U onpeaeaEHHbIN
areMeHTapHbIX GyHKIui. [TpaBua unrterpai. Haxoaute nepBooOpa3Hbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMN U BBIUYUCIATH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Herorona— JleliOuuiia. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana OTIPEICIEHHOTO UHTErpalia.

JUTS1 HAXOXKIEHUS TII0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHUU
muddepeHnnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBaHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

nuddepeHnanbHbIX YpaBHECHUN

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO W3y4YECHUS UX CBOMCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue




Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOLIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

[TpumeHsTH HOPMYITBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUTSl IOCTPOEHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIIHMA

HppannoHanbHbIe,
MOKa3aTelIbHbIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX U JOoTapu(PMUISCKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpalMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
aorapuMUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
U JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTeIbHbBIX U
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
MEePEXO0B.

Pemars uppannroHanbHbie 1
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MIEPEXO0B.

Hcnonb3oBath rpaduyeckue METOIbI
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JJIs1 pELICHUS 3a1a41




KommiekcHble uncia

10

KomnekcHsle uncia. Anredpandeckas
Y TPUTOHOMETpUYECcKast POpPMbI 3aIUCU
KOMIIJIEKCHOT'O YHCJIA.
ApudmeTrueckue onepanuu

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YUCEl

Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOT'O YHCJIa.
[IpuMeHeHre KOMIUIEKCHBIX YK Cell

JUI pelieHus: (GU3NYECKux U
r€OMETPUYECKHX 3a]ad

OnepupoBaTh NOHATHAMMU:
KOMIUIEKCHOE YHCJI0 U MHOXKECTBO
KOMIUJIEKCHBIX YUCEN.
[IpeacTaBisITh KOMIUIEKCHBIE YU CIIA
B alnreOpanveckon u
TPUTOHOMETPUUYECKOM popme.
BoinonssaTte apudmeTndeckue
orepaluy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YK CIIA
Ha KOOPJAMHATHOM IJIOCKOCTH.
[Ipumensars popmyny Myaspa u
N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0i CTENEHU U3 KOMILJIEKCHOTO YHCIIA.
3HaKOMUTBCS C MPUMEPaAMU
IPUMEHEHUST KOMILJIEKCHBIX YMCET
JUTSL pELIEHUS] TEOMETPUYECKUX U
buznyeckux 3agad

HarypanbHsbie u nensie uncna

10

HarypanbHsbie 1 nienpie yncna.
[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octaTtkoB
10 MOAYJIIO, anroputMma EBkinaa

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHACIaxX

OnepupoBath MOHATUSMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
quced.

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKnnaa misa pemeHuns




3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHECHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxomute pemenus cuctem u
Aorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalHOHAIIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKA3aTeJIbHBIX U JIOTapUPMUIECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPAaBHEHHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHOU KU3HH, MHTEPIIpETALUs K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnons3zoBath UG poBbIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

MOKa3aTeNIbHbIE, TIOTapu(MUIECKHUE U
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeNbHbIX, JJIOrApU(PMUUIECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN




C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIICN PEeATbHBIX
CUTYyallu¥ C IOMOUIBIO YPABHEHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanne (QyHKIHMI MeTogaMu
MaTeMaTH4ECKOr0 aHAJIA3A.

CtpouTs 1 UCCIeq0BaTh
MaTEMaTUYECKHE MOJIEIIN PEATIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MopenupoBaTh pealibHbIE CUTYallUuU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHHUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIeI0OBATh MMOCTPOCHHBIE MOJIEIH

C UCTIOJIH30BAaHUEM armapara aareOphl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOZJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,




B TOM YHCJIE€ COLIMATIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPpeCTBAMU aNreOphI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomerpust siBsieTCss OMHUM W3 0a30BBIX KypCOB HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBAET BOZMOKXHOCTh H3yUYCHUSI TUCIUILIAH €CTECTBEHHO-
HAy4YHOM HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1UKJIa. [lockoabKy Toruueckoe
MBINIIIEHHE, (GopMUpyeMOe TpH U3YYCHHUH OOYYaIOIMMHUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTEIhLCTBE TEOPEM U TOCTPOCHHH IETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUN T€OMETPUUYECKUX 3a]1a4, YMEHUE BbIIBUTATh U ONPOBEPIaTh
TUTOTE3bl HEMOCPEACTBEHHO UCTIONB3YIOTCS TP PEIICHUH 337]a4 €CTECTBEHHO-HAYIHOTO
IIUKJIA, B YaCTHOCTU (PH3UIECKUX 3a7ad.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pPa3BHUTHE WHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyJaromuxcs MpH H3yYCHUU
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u HH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUISL YCTIEIIHOTO Mpo¢d)eCCHOHATBHOTO 00pa30BaHMsI, CBA3AHHOTO C HCIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuopuTeTHEIMU 3aJadaMHd  Kypca TEOMETpPHH Ha yIriayOJEHHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCHIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIMpeHne TMPEJACTaBICHUS O TEOMETPHUU KaK YacTH MHUPOBOW KYyJIbTYpHl H
dbopMHUpoBaHNE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTISAX, IMO3BOJISIONIUX OIKMCHIBATh W HW3Yy4aTh Pa3HBIC SBICHUS
OKPYXaIOIIEro MHpa, 3HAHWE TOHATUWHOIO armapaTta 1o pasueny «CrepeomeTpus»
y4e0HOT0 Kypca reOMeTpHH;

dbopMHUpOBaHWE YMEHHS BIJIaJIeTh OCHOBHBIMU TMOHATUSIMH O TMPOCTPAHCTBEHHBIX
durypax m HMX OCHOBHBIMH CBOWCTBaMHU, 3HaHUE TeopeM, (QopMyln U yMeHHe
WX TPUMCHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
peIIeHMS 3a/a4;

dbopMHupOBaHNE YMEHHUS pacllO3HABaTh HA YEPTEKaX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOT'PAHHHMKH U TeJla BpaIeHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS pPOJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKICHHUM;

dbopMHupOBaHWE YMEHHUS BIAACTh METOJaMH JOKA3aTelbCTB W  aJTOPUTMOB
pElIeHus, YMEHUS UX MPUMEHSTh, MPOBOJUThH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEIIeHNs] CTEPEOMETPUUECKUX 3aJad W 3a7ad C MPaKTUYECKUM COJIEPKAHHUEM,
dbopMupoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JOKa3aTEeNbCTB MPU OOOCHOBAHHUU



MaTEMaTUYECKUX YTBEPKICHHM M POJIM AKCHOMATHKU B INPOBEACHUU JEAYKTHUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaroniuxcsi,  IMO3HABATEIbHOW  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBILIUICHHS], HHTEpECa K U3yYEHUIO T€OMETPHH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUSI F€OMETPUUYECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCATbHBIX JKMU3HEHHBIX CHTYallUAX W TIPH H3yUYCHUH TIPYTHX y49eOHBIX
IIPEIMETOB, MPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pPEaTbHBIX
CUTyalluil, HCCIEAOBaHUS TIOCTPOCHHBIX MOJENeH, HWHTEPNpEeTalud MOTYyYEHHBIX
pE3yNbTATOB.

OCHOBHBIMH ~ COJIepKATEIbHBIMA ~ JIUHUSIMU ~ y4eOHOro Kkypca «l'eomeTpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ TMJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B @DPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
MNOHATUSIMU», PEIIEBAHTHBIX T€OMETPUU Ha YINIyOJIEHHOM ypoBHE 0o0yueHus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSAM Yy4eOHOTO Kypca, a
(opMHUpOBaHKE JIOTHYECKUX YMEHHUM pachpenenseTcs He TOJIBKO MO COJep:KaTelbHbIM
JUHUSM, HO U mo rojgam oOyueHus. CopaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3yibraraM  ocBoeHus  DenepanbHold  pabodeil  mporpammel,
pacnpenenéHHbIM 10 TrojaM OOydYeHUus, CTPYKTYpUPOBAHO TakuM oOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOINpocaM oOydyaromuecss oOpaiaiiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
M HaBbIKAMHM TOCJEAOBATEIbHO M IOCTYNATENbHO, C COOMIOJACHUEM NpPUHLHUIIA
MIPEEMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX
MPEACTABICHU OOYYaIOIIMXCA, pacmupsisis U yriyonsss e€, o0pasys TpOodHbIC
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH Ha YIIyOJEHHOM YPOBHE MO3BOJISET:

co3/1aTh ycnoBus 1 quddepeHuranun 00ydeHus, MOCTPOCHNUS HHIUBUAYaTbHbBIX
0o0pa3oBaTeNbHBIX MPOTPaMM, OOECHEYHUTh YIUIYOJIEHHOE H3yYE€HHE TI'€OMETpUU
KaK COCTaBJISIOlIEH yueOHOTo nipeameTra «MareMaTuka;

NOJATOTOBUTH OOYYArOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneymBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomeTpus» Ha yriyOJIeHHOM YpOBHE OTBOJIUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 gaca B HeneIO).

COAEPKAHUE OBYUEHUA

10 KUIIACC



IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJIEICTBHSI U3 HUX.

B3anmHOEe pacnosiokeHue TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHble M CKpEIIMBArOmuecs npsMble. [IpU3HaKM CKPEMIMBAIONIMXCS MPSMBIX.
[TapajuienbHOCTD NMPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: IapajuICIbHBIE IPSIMbIC
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD IIPSAMOU U IIJIOCKOCTH.
[TapannenpHOe M LIEHTPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHbBIE
CBOMCTBa MapaJUIeIbHOTO MPOEKTHpOBaHUsA. M3o00pakeHuwe QGuryp B THapalieabHOU
IIPOCKIMHU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJI MEXIYy HPSIMBIMU
B IIPOCTpaHCTBE. llapamienbHOCTh INIOCKOCTEN: NapajuleibHbIe IUIOCKOCTH, CBOMCTBA
napajuieNbHbIX MI0ckocTel. [Ipocrelimue npocTpaHCTBEHHbIE PUTYPBI HA TUIOCKOCTH:
TETpadap, NapaJlIeICuIIe]l, IOCTPOCHUE CEYEHUN.

IleprieHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE IPSIMBIC
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MIEPIICHINKYJIAPHBIE K INIOCKOCTH, MTPU3HAK
IIEPIICHIUKYJIAPHOCTA MPSIMON U IIOCKOCTH, TEOpEMa O MPSMOU IEPIEHAUKYIAPHOU
I0CKOCTH. OpTOroHa’mpHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaAKIOHHBIE:
pacCTOAHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10 INIOCKOCTH, ITPOCKLIMS
burypst Ha IIJIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIECHAUKYJIIPHOCTH JIBYX IIOCKOCTEN. Teopema 0 TpEX NepPIeHANKYIAPAX.

VYTIibl B IPOCTPAHCTBE: YrOJI MEXIY NPSIMOM U INIOCKOCTBIO, ABYTPAHHBIA YIoOI,
JIMHEWHBIA yToJ IBYTPaHHOTO yria. TpéXrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YyIJa.

MHoOrorpaHHuKHu

Buapsl MHOrOrpaHHMKOB, pa3BEPTKA MHOTOrpaHHuka. [Ilpusma: n-yroiasHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsMOYTOJIBHBIN NapajuieNIenUne ] u ero cBoctea. Kparuaiimue nmytu
Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas nupamuja, NpaBUIbHAsg U yCEUEHHAs MUPAMUIBL.
CpoiictBa peébep W OOKOBBIX TpaHed MNpaBWIbHOW nUpamuabl. I[IpaBuiibHBIE
MHOIOTPAHHMKHU: IIpaBWJIbHAs MpHU3Ma M IpaBWIbHAA NUPAaMUIA, [PAaBUIIbHAL
TpeyroJibHasi MUpaMUJa U MPaBUWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o mpaBUIIbHBIX
MHOTI'OTPAaHHUKAX: OKTadIpP, JOAEKA AP U UKOCAIP.

Boluucienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIIAb OCHOBAHUI,

TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPAMOM Mpu3Mbl. [1no1ans 60KOBOM MOBEPXHOCTH U

ITOBEPXHOCTH MTPABUJIBHOW NMUPAMU/JIBI, TEOPEMA O TIOLIAN YCEUEHHON MUPAMU/IBL.
CumMmeTpuss B MPOCTPAHCTBE.  DJEMEHTbl  CUMMETPUU  NIPABUIIbHBIX

MHOTOTpaHHUKOB. CuMMETpus B  TMPABUIBHOM  MHOTOTPAHHUKE:  CHUMMETpPUS



napajuiCjiCnuicaa, CUMMCTPHA  IIPaBUJIbHBIX IIPHU3M, CHMMCTPHA HpaBHHLHOﬁ
ImUpamMu/Ibl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpbl KOJUIMHEApHbIC, COHANPABIEHHbIE M IMPOTUBOIOJOXHO HaIpaBJICHHbIC
BEeKTOpbl. PaBeHCTBO BekTOpOB. JleMCTBUSI C BEKTOpaMHU: CIOKEHHE M BBIUUTAHUE
BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha 4yucio. CBoHcTBa
CJI0KEHHS BEKTOpOB. CBOICTBA YMHOKEHHSI BEKTOpa Ha yKciio. [loHATHE KOMITTIaHApHbBIE
BekTophl. [Ipu3Hak koMmriaHapHoctd TpEX BekTopoB. [IpaBuno mnapamienenumnena.
TeopeMa 0 pa3I0KEeHUU BEKTOpA 10 TPEM HEKOMILIaHAPHBIM BeKTopaM. IIpsimoyronpHas
cuctemMa koopAuHar B mpocTtpaHcTBe. KoopauHatel BekTopa. CBs3b  MEXIy
KOOpPJIMHATaMH BEKTOpPA U KOOPAMHATAMM TOYEK. YTOJ MEXAy BekTopamu. CkanspHoe
IIPOU3BEJECHUE BEKTOPOB.

11 KUIIACC

Tena Bpalmenus

[ToHsTHSA: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruuecKas
MOBEPXHOCTh, OOpasyloliue TMoBepxHocTe. Tenma BpameHus: UUIUHAP, KOHYC,
yceu€HHBI KOHYC, chepa, map. BzammnHoe pacnomoskenue cdepsl M TIIOCKOCTH,
KacaTeJbHas TIIOCKOCTh K cpepe. M3o0pakeHne Ten BpaiieHus Ha miockoctu. Pa3BépTka
WIMHAPA U KoHyca. CuMMeTpHs cephl 1 mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NpsIMOW W HAKIOHHOW MPU3MBI,
MUWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa 1 apoBOTro CErMeHTa.

KomMmOunHanuu Ten BpaleHuss ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BIiMcaHHas B MWJIHHID,
oIvcaHHas okoJio unuHapa. [lepeceuenne cdepsnl u mapa ¢ miockocThio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTrOTpaHHUKA, OMUCAHHOTO OKOJO chepshl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Tnomaap NOBEpXHOCTH IUIMHIPA, KOHYCa, TUIOMIa b cdephl u e€ yacteit. [lomobue
B mnpoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYD.
[IpeobpazoBanne  momoOusi, romMoTeTHs.  PemieHue 3amady Ha  TUIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue cedeHWt MHOTOTPAHHUKOB W TEJI BpAICHUS: CEUYCHHS IHJIMHIPA
(mapayuienTbHO U TIEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (MapaieibHOE OCHOBAHUIO U
NPOXOJIIee Yepe3 BEPIINHY), CEUCHHUs LIapa, METOJbl MOCTPOCHHSI CEUEHUMN: METOJ
CJIEJIOB, METOJl BHYTPEHHETO NMPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepanuy HaJl BEKTOpamu. BEeKTOpHOE yMHO>KEHHE
BEKTOpPOB. (CBOHCTBAa BEKTOPHOTO yMHOX€HUsA. [IpsAmoyronpHas cucrema KOOpAWUHAT
B ipocTpancTBe. KoopauHaTe! BekTopa. Pa3noxkenue Bekropa o 6aszucy. KoopaunatHo-
BEKTOPHBIA METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.



JIBUKEeHMS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BmwkeHus u paBeHCTBO duryp. O6mme
CBOMCTBA JBW)KCHUH. BuIbl JBWKEHUN: MNapajuleIbHbIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHSI, 3€pKaJIbHAasi CUMMETPHS, IOBOPOT BOKpyr mpsimoi. I[IpeoOpazoBaHus
nono6us. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K konity 10 kiacca oOyvarommuiics HayqYuTCs:

CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU NIPU PEILICHUN
3a]a4 U MPOBEJICHUU MaTEeMAaTUYECKUX PACCYXKICHU;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX I[PU PELICHUU
reOMETPUYECKUX 3a/1ay;

KJaCCU(PUIIMPOBAaTh B3aUMHOE PACIOJIOXKEHHE TMpsIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CcBOOO/IHO ONEPHUPOBATh MOHATHAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B TIPOCTPAHCTBE, MEXTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONIEPUPOBATh MOHATUSIMH, CBI3aHHBIMU C MHOTOI'paHHUKaMU;

cBOOO/IHO pacro3HaBaThb OCHOBHBIE BHUJIbI MHOTOTPAHHUKOB (TpU3Ma, MUpaMuja,
PSIMOYTOJIBHBIN Napayliesienunesn, Kyo);

KJIacCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KiacCU(PHUKAIIH;

CcBOOOHO OIEpPHUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
IJI0CKOCTBIO;

BBINOJIHATH HapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE TPOEKTUPOBaHUE QUTYD
Ha TUIOCKOCTD, BBIMIOJHITH H300pakeHus (PUTYp Ha TUIOCKOCTH,

CTPOUTh CEYEHHS MHOTOTPAHHUKOB pa3MUYHBIMH METOJIaMH, BBITIOJTHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]l CBEPXY,
COOKY, CHU3Y;

BBIUMCIATH IUJIOIAAM TOBEPXHOCTEH MHOTOTPAaHHMKOB (IpU3Ma, NHpaMuia),
reOMETPUUYECKUX TeJ ¢ IPUMEHEHUEM (HopMyII;

CBOOO/IHO ONEpPUPOBATh MOHATHUSMU: CHMMETPHUsI B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHHU, HEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOZIHO  ONepUpoBaThb MOHATHUAMM, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH JEHCTBUS HaJl BEKTOPaAMU;

pemaTh 3aa4u Ha JOKA3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHHE
T€OMETPUUYECKAX  BEIWYHMH, TIPUMEHSS M3BECTHbIE METOJbI TMPH  PEIICHUHU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATh  MPOCTEUIIME  IMPOTPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

W3BJICKATb, npeoOpa3oBLIBATH 151 WHTEPIPETUPOBATH uH(bOpMaIuio
O TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYypax, MPEICTABICHHYI0 HAa 4YepTex,ax Hu
PUCYHKAX;

MPUMEHATH TOJYYECHHBIE 3HAHHWS HAa MPAKTUKE: CPaBHUBATh W AHAJIU3UPOBATH



peanpHbIE CUTyallu¥, IIPUMEHSITh W3YyYEHHBIE ITOHATHS B IPOLIECCE IMOUCKA PELICHUs
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTYallMH Ha
A3BIKE T€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCIHOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, alapara aareOpbl, perarb IpakKTHUECKUE 3aauH,
CBS3aHHBIC C HAX0K/ICHUEM F€OMETPUYECKUX BEJIMYHNH;

MMETh MPEACTABICHHS 00 OCHOBHBIX 3Tallax pa3BUTUS F€OMETPUU KAK COCTaBHOM
4yacTu (PyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOydaromuics HayqYUuTCs:

CBOOOTHO OMIEPUPOBATH MOHITHUIMU, CBSI3aHHBIMU C IIWJIMHIPUYECKON, KOHUYECKON
U c(hepuvecKOil MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI OJTYUYECHHUS;

OTIEpUPOBATH TOHITHSIMH, CBI3aHHBIMU C TEJIaMHU BPAIICHUS: IIMITUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBarh Teja BpaiieHus (IWIMHIP, KOHYC, cdepa U 1map) U oObIACHSIThH
CIIOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEePhl U TNIOCKOCTH;

BBIYHMCIISITh BEIMYUHBI JIEMEHTOB MHOTOTPAHHWKOB M TEJ BPAIICHUS, OOBEMBI U
TJIOMIAM TIOBEPXHOCTE MHOTOTPAHHMKOB W TEN BpalICHUS, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYIT;

CBOOOJTHO OIIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAIUSIMU TEJI BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO cephl,
cdepa, BIUCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS,

BBIUHCIIATh COOTHOIICHUS MEXIYy IUIOMAIIMU TOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI
TEJI BpaIllCHNUS,

U3BJICKaTh,  WHTEPIPETUPOBATH u npeoOpa3oBLIBATH uHdOpMaIuio
O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, MPEICTABICHHYI0O Ha dYepTekax u
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy Ha/l BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPaBHEHHUEM B IEKAPTOBOW CUCTEME KOOPAMHAT;

pemarh TEeOMETPUYCCKHE 3aJadyd Ha BBIYHUCICHHUE YIJIOB MEXKIY MPAMBIMH M
MJIOCKOCTSIMHM, BBIYUCIICHHE PACCTOSHUN OT TOYKM JIO0 TUIOCKOCTH, B IICJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO 1A TP PEIICHUN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSIMH, CBI3aHHBIMU C JABHKCHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JABM)KCHHUU;

BBITIOJTHATHh M300paXCHUSI MHOTOTPAaHHUKOM M TEJI BpAIllCHUS TP MapajiIeIbHOM
nepeHoce, IEHTPATbHON CHMMETPHUH, 3€PKATbHOW CUMMETPHUH, MPU TOBOPOTE BOKPYT
IPSAMOM, MpeoOpa3oBaHMS TIOI00MS;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB W TEJI BpAIICHHUSA: CCUCHHS IHUIUHApPA
(mapayuienTbHO U NEPIEHIUKYJIIIPHO OCH), CEYEHHUS KOHYca (MapajieibHOE OCHOBAHUIO U



IIPOXOJISIIEE YEPE3 BEPILHHY), CEUCHHUSI 111apa;

UCIIOJIb30BaTh METO/Ibl TOCTPOECHUS CEYEHHMI: METOJ CJIEI0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

J0Ka3bIBaTh FEOMETPUUECKUE YTBEPKICHUS;

MPUMEHATh T€OMETpUYECKHE (aKThl A PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
IPENOJIAaralolliuX HECKOJIbKO IIAarOB PELIEHUs, €CIM YCJIOBHUS IPUMEHEHUS 3a/laHbl
B SIBHOU U HEABHOU (hopme;

pelaTh 3a1a4d Ha JOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUM M HaXOXKJICHUE
reOMETPUYECKUX BEJTUUMH;

MIPUMEHSTH POrPaMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

OPUMEHATh IOJY4YCHHbIE 3HAHMUS Ha IPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U
OLICHMBATh PEAJIbHBIE CUTYallUH, IPUMEHATh U3yYEHHBIE TIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecC€ IIOMCKA pEeUIeHUs MaTeMaTH4YecKh C(HOpMYyIMPOBAHHOW MpPOOIEMBI,
MOJICJINPOBATh PEANIbHBIC CUTYallUHd HA SI3bIKE T€OMETPHUH, MUCCIIEN0BATh IOCTPOCHHBIE
MOJIEJIA C MCHOJb30BAHMEM T€OMETPUUYECKHX MOHITHI M TeopeM, ammapara anreOphl,
penaTh NPaKTUYECKUE 3a7a4H, CBSI3aHHBIE C HAX0KICHUEM F€OMETPUYECKHUX BEIUYHH;

MMETh MPEACTABICHHS 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUM KaK COCTaBHOM
yacTu (QyHJIAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/JIbI JEATEIHHOCTH
OcHoOBHOE cozepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi U II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
POCTEHININX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHus IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHNs IPSMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBIMOJIHAETCS TIIAaHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBOJIbI U3 aKCHOMATHUKH IIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
SIBJISIIOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSITh IPUHITUTIBI
MMOCTPOEHHUS CEUEHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUECHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEeHOCca CEKYIEH MIOCKOCTH.
Pemats crepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUJA CEUYCHUS U
HAXO0XJIEHUE €r0 TUIOIA/IH.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npy pEICHUH 33/1a4




nMpamMubl, Kyoa v MPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE MIIAHUMETPUMU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IJTAHUMETPUU

U CTEPEOMETPUU

CJIeyIONTHE TUNTAHUMETPUIeCKrEe (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIlax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHS TEXHOJOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpaHcTBe. CKpemuBaromumecs
npsMble. [Ipu3Haky cKkpemumBaromuxcs
IIPSAMBIX.

[TapamienpHble IPsAMBIE

Knaccuduimposats B3auuMHOe
pacmooKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMHU U MIPUBO/SI IPUMEPHI
U3 peaNbHOM KU3HHU.




B IPOCTpPaHCTBE. Teopema

O CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIeH

Ha JJAaHHOU IPSIMOU.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJIIEITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
YTroa Mex1y nIpsAMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacIoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaleH Ha IPYrou MpsIMO; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
IapajuIeIbHBIMU IPSIMBIMU; TEOPEMY

0 TPEX MapaJIEIbHbIX MPAMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIINBAIOMINXCA MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCS TIPSIMBIX.
Jloxa3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuieNIbHbIM U [IEHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBIIOIHSAETCS
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA NapajjI€IbHOIO
MIPOEKTUPOBAHMS.

N300pakats B mapaieIbHON
MIPOEKLINU PAa3HbIE TEOMETPUUECKHE
burypsl.

Pewats crepeomeTprueckue 3aaauu
Ha J10Ka3aTeIbCTBO U UCCIIEI0OBAHME,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.




[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSITUN U TEOpEM, armapaTa aireopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH NPSIMOM U
nockocTy. CBOKCTBA MAPAIIIENBbHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE MTPUMEPHI




MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUM Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJyICIbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOUW MIIOCKOCTU U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY NapaJICIbHBIMU

W3 PEaJbHOU KU3HU.
@opMyIUpPOBATH ONPEAECIICHUE
MapajuieNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOI U
IJIOCKOCTH; CBOMCTBA MAPAJUICIIBHOCTH
MPSIMOU U TUIOCKOCTH.

PemaTe crepeomeTpuyeckue 3aaaumn
BBIUKCIICHUS U JI0Ka3aTEIIbCTBO,
CBSI3aHHBIE C MAPALICITBHOCTHIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha IMOCTPOCHUE CEYECHHUI Ha YEPTEKAX
TETpAdApa U Napasuiesenuneaa.
PemaTe cTepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
TJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIpY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAIIIEITBHOCTHIO
TUIOCKOCTEM.

CpaBHMBATH ¥ aHAJIU3UPOBATH
peaJIbHBIE CUTYyallU, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B MPOCTPAHCTBE;




IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE
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[ToBTopenwue: Teopema [Tudaropa

Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYIISIPHOM
K TJIOCKOCTH. [Iimockoctu u
NEPIEHIUKYJIAPHbIC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

AKTyanu3upoBaTh (DaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
MEPIIEHAUKYJISIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NIPSIMOM,
MEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIeMMY

O NEPIECHINKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSAMOW; TEOPEMBI O CBSI3U MEXKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWH U €IMHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIIEHAUKYISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxxkaTh B3aMMHO
MEPIIEHAUKYJIISIPHBIC TPAMYIO




Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE.
[TocTpoeHue ceyeHuii kyoa, IPU3MBI,
IPaBUIBHOW MUPAMUJBI C IOMOILBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUI B MHOTOTpaHHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSAMOM U TUIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OMYCTUTh
NEPHEHANKYJIAPBL: CAMMETPHSL, CABUT
TOYKH I10 AapaJIETIbHON MPSMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEePIECHIUKYJIApa JUIs IpyTrux obdactei
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
oOpaTHYI0 TeopeMe 0 TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBieHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKHU Ha NPAMYIO.

Pemate crepeomMeTpuyecKkue 3a1aum,
CBSI3aHHBIE C TIEPIICHIUKYISIPHOCTHIO
MIPSAMOM U INIOCKOCTH.

Pewats npukinaaHbie 3anauu,
CBSI3aHHBIEC C HAXOXKJECHUEM
r€OMETPUYECKHUX BEJINYHUH.




Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LUEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA
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[ToBTOpEHHME: Yron Mex 1y NpSIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYT'OJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yrom Mexay
CKPEIIHUBAOIIUMUCS TPSAMBIMH

B IIpOCTpaHCTBE. ['eomeTpuyeckue
METOZbI BBIYMCIIEHUS yTIiia MEXIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUH, PEIIEBAHTHBIC TEME,
[IPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEAECIICHUE
JIBYTPaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.




JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TNIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MIEPIICHIUKYJISIPHOCTH TNIOCKOCTEM;
TEO-peMa O IIPSIMOM IIepeceyeHus IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
Teopema 0 nMaroHany MPSAMOYTOJIBHOTO
napajulelIelMIea U CIeICTBUE U3 HeE.
CrepeoMeTpruUuecKre 1 MPUKIAIHBIE
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM MPSMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMble, TapAJJIEIbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspos,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIEHIUKYIISIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyIUpPOBATH CIEICTBHUE

(13 mpu3HAKA) O MEPHEHAUKYISPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOH NIEPECEKAOTCS BE
IJIOCKOCTH, 3T ITIOCKOCTSIM.
Jloka3pIBaTh yTBEPKICHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMaroHaJAX IPsIMOYTOJIBHOTO
napasuielienunesa.

Pemate cTepeoMeTpudecKre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEHN, UCTIOIb3YS
MJIAaHUMETpUUECKue (DaKThl U METOIBI.
[IpoBOAUTH JOTUUECKU KOPPEKTHBIC
JIOKa3aTEIbHbBIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C IEPIEHIUKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHaIU3UpPOBATh U MOJIEIIUPOBATH

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTyalllH, CBSI3aHHBIC




BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIUBAIOIINMUCS TPSIMBbIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema IMudaropa, Teopemsl
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4eCKHUe JIMHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCIIOIb30BaHUEM
anmapara anreopsl.

Pewiars npuknaaHbie 3a1a4H,
CBSI3aHHBIC C HaXO0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMatu3zanus 3HaHUI:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAS
npu3msl. [IpaBubHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Napaiesaenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHus,
KOMMEHTApUU.

AHaIM3UPOBATH PELICHUE 3aJa4H.
PucoBaTh BBITyKJIbIE MHOTOIPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIITYKJIOTO MHOTOIPAHHMKA TI0 IBYM
€r0 MPOEKIUSM.

Jloka3bIBaTh CBOMCTBA BHITYKIIOTO
MHOTOI'PaHHHUKA.

PurcoBath BBITyKJIbIE MHOTOIPAaHHUKHU




C pPa3HOM DUIIEPOBOM XapaAKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yibTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
IIOCTPOEHUE NPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE
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[ToHATHE BEKTOpA HA TUIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuieJIeIMIea, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocrenmue 3ana4umn ¢ BEKTOpaMu

AKTyanu3upoBaTh (HakThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPbI. [IpuBOIUTH
npuMepbl GPU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JNIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YUCIIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAaHAPHBIM BEKTOpaAM




[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX MH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pewmats crepeomerprueckue 3anadn
Ha J0Ka3aTeIbCTBO MATEMATHUECKUX
OTHOLICHUH, HAX0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
YTJIOB, TUIOMIAICH, 00BEMOB).
Hcenonb30BaTh NpU peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIIbHbBIE PACCYKICHU

IIPU PELIEHUU CTEPEOMETPUIECKHUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHUBATH ¥ aHATM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3bIKE TEOMETPUU.

MopenupoBaTh peajbHyH0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOECHHBIE MOJIEIIN, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM arnapara ajareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
Ilomy4ats npeacTaBiIeHUE O TEOMETPUU
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOH C peabHbIMU O0OBEKTaMU,




ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
YKU3HEHHBIE CUTYAIMH O POJIU
CTEpPEOMETPHUH B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKJICHHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
HccenenoBars MOCTPOESHHBIE MOJAECIIH.
Hcnonb3oBath HU(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPa AKTyanu3upoBath (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
MIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInneneie
HEPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pPacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pPacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue pacCcTosaHui OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MUpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOPaAMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyITy pacCTOSTHUSL OT TOUKH

JI0 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOPJAWHATHBINA Y BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUU TEOMETPUUYECKUX 3a]a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.




AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN
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CedeHust MHOTOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKITY
CKPEILUBAIOIIUMHUCS MPSMBIMH.
[lepnieHaUKYISIpHBIEC PSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPHEHIUKYJISIPHBIX INIOCKOCTEH U
MPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPaX, BBIYUCICHUS JJINH

CtpouTh ceueHusl.

Pemiats ctepeomeTprueckre 3aaaun
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHUM, HAXO0XKJICHUEC
r€OMETPUUYECKUX BETUYHH (JJTHH,
YTJIOB, IJI0MIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEpEOMETPUYECKUX 3a7a
MJIaHUMEeTpUuueckue hakThl U METOIBI.
[TpoBOIUTH TOTUYECKU KOPPEKTHBIE
JTIOKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh U AaHATU3UPOBATH




B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENIH, B TOM YUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajareOpsl.
Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA
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O0bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 yJIBOeHHH Ky0a, 0 KBaJipaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPsIMOYTOJIBHOTO MapasuiesenuIe/a.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHHEM 00bEMA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM IPSIMOIA IPU3MBI.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMoM pu3Mel. [IpuknanHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuiesienunesa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasulelienuIea,
CIIEJICTBUS U3 HEE.

Pa3pes3ars MHOrOrpaHHuky,
NepeKyIaablBaTh YaCTH.

Pemate cTepeoMerpuueckue 3aauu,
CBSI3aHHBIC C BHIYHMCIECHUEM 00bEMa
IPSIMOYTOJILHOTO MapaJiieenuIienia,
MIPU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIACHUS C LEIbIO BbISIBJICHUS




Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHomleHne 00bEMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknagHbie 3a7a4u 110 TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeseuIIe 1a,
PU3MBI, TUPAMHUJIBI.

HccnenoBats MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJI.

Jloka3bsIBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHS
U3 Hee: 00bEM yCeUEHHOM MUPaMU/TBI.
BriBouTh (hOopMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
HAp. M3ydaTh cCriocoOBbI




Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noepxHocTH. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, MapaJuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a/1a9n

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u map.

[Tepeceuenue cdepor u mapa

¢ miockocTrio. Kacanue mapa u
chepsbl I0CKOCTHI0. By u
U300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummMmetpust cepsl u mapa.

NOJIYYEHUS UMITUHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NOJIy4E€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIIAPHON

K OCH.

BoiBoguTh (hOpMyIIbI 7151 BEIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemarts
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA O0OKOBOM U TTOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnons30Bath MpU peIIEHUN 33]1a4
IUTaHUMETpHUUYecKHe (HaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJBbIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.




CrepeoMeTpuuecKue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4u, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYXKHOCTH, CTaHJapTHBIE
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpaIlCcHUS 1 MHOTOTPAaHHUKOB.
3anmauu no Teme «Terna u MOBEepXHOCTH
BpaILCHUs»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJIIC ¥ C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanu3upoBath (DaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE pacONIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM TNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeIbHOU TUTIOCKOCTH.
BriBouTh (hOpMyITy JJ1S1 BEIYUCIICHUS
riomaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIE CO CEpOi U mapom,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
U 11apa.




AHaIM3UPOBATH U MOJIEIINPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYaIlMH, CBSI3aHHBIE C IIApOM U
chepoti.

Pemrars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHALIMH TEJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npy penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUECKUE (PaKThl U1 METO/BI.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUH TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPAHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELICHUHU I'€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NIEPIIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEMN.

AHaIM3UPOBATh U MOJEIUPOBAThH HA
A3bIKE TEOMETPUH PEATIbHBIC CUTYallUH,
CBSI3aHHBIE C MHOTOT'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareOpsl




[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brrancienne 005EMOB TE

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

IInomaau 60KOBOM M IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 00 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKkue 3a/1a4u,
CBSI3aHHBIC C BEIYHMCIICHUEM 00BEMOB
niapa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMEBI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OIHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, IIoNaab HOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
HUIMHIpa; 00 00BEME KOHYCA.
BoiBoguTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yCceu€HHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIUPKYJIEM U JIMHEUKOH,
0 KJIACCUYECKUX HEPa3PEIIUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpMYIIBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIaau chepbl.
Jloka3wsIBaTh TeOpeMy 00 00BEME 11apa.
Pemate cTepeomerpuyeckue 3amaau,
CBSI3aHHBIE C O0BEMOM I11apa, IAPOBOTO




TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BHEMOB
TeJ W TUIOIIAJel TOBEPXHOCTEH

CETMEHTa, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpPHI.

CpaBHUBAThH U AaHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
mapa, IapoBOT0 CETMEHTA, IIapOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o100HBIE TeTa B IPOCTPAHCTBE.
Boruucaste 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaaum,
CBSI3aHHBIC C COOTHOIIIEHUSIMH MEXTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHEBIX TEI.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpasa, HaX0XXJICHUEM
COOTHOIICHHS MEXTY TTOIIA ISIMH




TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUU PEATbHBIC
CUTYaIlNH, CBsI3aHHBIE ¢ 00bEMaMHU U
MOBEPXHOCTSIMU Te,

HAa JIOKA3aTEeIbCTBO U HA HAXOXKJICHHE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O6mme cBoiicTBa
NBIDKEHUM. BUIbl 1BMO>KEHUI:
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAsS
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeobpazoBanms moaoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha TIPUMCHCHHE JIBIKCHUS

[IprmMeHsITh paBUJia BBITIOJHECHUS
JIEUCTBUU CJIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YHCJIO MPU PEIICHUH 3a/1a4.
Haxonute k0OOpauHaTBI BEKTOpA

B JJaHHOM 0a3KCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKaIspHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYallUH, CBSI3aHHBIC ¢ (PU3NYECKUMU
BEKTOPHBIMU BETUYMHAMH.




Hcnonp30Bath pu perieHU  3aad,
CBSA3aHHBIX C BEKTOpaMu

B MPOCTPAHCTBE, TFIAHUMETPHUCCKHE
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceOs,
JBIDKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U moj00ue puryp.
JlokasbIBaTh YTBEPXKICHUS O TOM, YTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00US.
OnepupoBath NOHATUSAMU: TpSIMasi U
chepa Ditnepa.

Pemate reomerprdeckue 3a1aun

C MCIOJIb30BAaHUEM JBHKCHUU.
Hcnonp30BaTh pu pelIeHUH 3a/1a4
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU
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O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMeTpuH
10-11 xyraccoB, cucTeEMaTH3AIHS

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTEJIbLCTBO MaTEeMaTUYECKUX
OTHOIIICHUM, HAXO0XKICHHUE




3HAHUM.

HcTopust pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TIJIOIIAIeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3aa4
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATD
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEJIMPOBAHUS
Ha SI3bIKE TEOMETPHUH.
MoenupoBath peaibHyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBI IIPH PEIICHUH 3a]1a4.

[Tosmy4aTe npeicTaBIeHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKeE,
VCCIIEAYIOIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM € peajibHBIMU O0OBEKTaAMU,
IIOMOTAIOLIEN PELINTD PEATIbHBIE




YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
NPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriyOJE€HHOTO YPOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
s (hOopMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIU
TEOPHUH BEPOATHOCTEH KaK MaTEeMaTHYECKOTO MHCTPYMEHTA JUI1 U3YYEHHs CIy4alHBIX
COOBITUH, BEIMUYUH U nporeccoB. [Ipu n3ydenun kypca o0oramaroTcsi NpeacTaBIeHUs
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTE€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHWH, MOTYyYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIYy HHUMH Ha Ba)KHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaromuxcss JOJDKHO  chOpMHUpOBaTbCA  MpEACTaBIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONUCAHUS
AHTPOINOMETPUUECKUX U JeMOrpapuuecKux BEJIMUYHH, TOTPEIIHOCTEN B pa3IMuHbIE poJa
U3MEpPEHUSX, JUIMTEIIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEIUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXke€ COLMAJIbHBIX U
MICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHMMaeT O0CYXJCHUE 3aKOHa OOJIbIIMX 4YHcel — (PyHAaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MaTEMaTUYECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIrIyOJEHHOM YpOBHE BBIJEIIEHBl OCHOBHBIE
coaepkatenbHble JUHUU: «CiydaiiHple CcOOBITHUS U BeposiTHOCTU» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEeMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CroyyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uit GOpMUpPOBAHMSI TIPEACTABICHUM O paclpeleleHUd BEpPOSTHOCTEH MeEexAy
3HAQYEHUSAMU CIIy4aWHBIX BEJIWYMH. BaXHyH0 4acTh B 3TOM CONEPKATEIBHOW JIMHHUU
3aHUMAET U3yYeHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO paclpeiesieHui U 3HaKOMCTBO
C UX HENPEPHIBHBIMU aHAJIOTaMH — MTOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIpEIeICHUSIMH.



Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHUEe OOy4daroIuXcsl Ha OMUMCAaHUU U U3YyYEHUH
CIly4allHbIX SIBJIEHUH C TIOMOIIBIO HenpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE D3TOM CBSI3M C MOMOIIBI0 KO3 duimeHTa
KOPPEJSILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oauH 3neMeHT colepikaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B €AUHULy BpeMeHH. O3HaKOMJIEHHE C pacCHpelesIEeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLIUI XapaKTep U SIBISIETCA aKTyaJbHBIM JJIs OyayIIUX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HAa  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzydenune yuyeOHOro kypca «BeposTHOCTP M CTaTUCTHKAa» Ha YIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUYEHUSA
10 KJIACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU cOObITUH. Ciy4yailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3J€MEHTapHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo ciywyallHOTO
skcniepumenTa. dopmyna mosHONW BeposTHocTH. Popmyna balieca. HeszaBucumbie
COOBITHSI.

bunapHbIl cioydyaliHbI ONBIT (KCIBITAaHUE), yclex W Heyhada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui beprynmu. CrydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BeposiTHocTel. lnarpamma pacnpeaeneHusl.
Onepaunu Haja CllydallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOEe U OMHOMUATIBHOE.

11 KJIACC



CoBMmecTHOE pacnpe/iesieHUE JIBYX Cily4alHbIX BennunH. HezaBucumele ciiydaiiHbie
BEJINYNHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydallHOW BeNW4uHbI (pacnpeneneHusi). IIpumepsl
NPUMEHEHUsI MaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHHe, JoTepes). MaTeMmaTtuyeckoe
OXHJIaHUE OWHApHOW cllydallHOM BeNWYWHBI. MaTeMaThUuecKOe OKHUJIAHUE CYMMBI
CIIy4ailHBIX BEeIMYMH. MaTeMaTuueckoe 0KHJIaHue T€OMETPUIECKOTr0 M OMHOMUATILHOTO
pacrpeneiaeHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEIUYUHBI (pacrpeeseHus).
Hucniepcust  OMHApHOM  CciaydyalHOM  BeJIMYMHBL.  MaTeMaTudeckoe  OXHUaHUe
IIPOU3BEACHUSA U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIy4alHBIX BeJMYMH. [{ucniepcns u
CTaHJapTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pachpeneneHus. Jucnepcust u ctaHgapTHOE
OTKJIOHEHUE TEOMETPUUECKOTO PACTIPEICTICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwimeéBa. Teopema bepnymnu. 3akoH
OonbiuxX uncen. BeiOopouHbIil MeTo uccienoBaHuil. BeIOOpouHbIE XapaKTEPUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble ciydaiiHble BenuuuHbl. [Ipumeppl. DyHKIUS IUJIOTHOCTH
BEPOSITHOCTU paclpeiesicHuss. PaBHOMEpHOE pacnpeAeseHne U €ro CBOMCTBa. 3aj1auu,
IPUBOIAIIME K ITI0KA3ATEIIBHOMY PaCIpeeNICHHI0. 3a1auu, IPUBOJALIINE K HOPMAIbHOMY
pacrpeneneHuo. OyHKIUSA IOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIIPEICIICHHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO pacnpeaeneHus. OyHKIHs MII0THOCTH
Y CBOMCTBA HOPMAaJIbHOTO PACIIPEACIICHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiauu, IPUBOJSIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenmuuH. KoagduuueHt nuHelHoil Koppensuuu.
CoBMecTHbIE HAONIOACHHS JBYX BENUYUH. BBIOOpOUHBIN KOADOUIIMEHT KOppEIsIuu.
Paznuuue mexny NMHEHHOM CBA3BIO U IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOydaromuiicss HAQy4uTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, TIockui rpad, cBsi3HbIN rpad, TyTh
B rpade, 11e1b, UK, IEPEBO, CTETICHb BEPIIIUHBI, ICPEBO CIIYIaHOTO AKCIICPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (PIIEMEHTApHBIA HCXOJ) CIIy4ailHOTO
OMBITA, HAXOJHWTh BEPOSTHOCTH COOBITUH B OINBITAaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE HTaHHBIX
COOBITHH, COOBITHE, TTPOTUBOITOIOKHOE JAHHOMY, HCIIOJIL30BaTh JAHAarpaMMbl DHjepa,



KOOPAMHATHYIO TMPSMYIO IJsl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIOKEHUS
BEPOSTHOCTEH JIJIsI BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSAMU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI C TOMOILBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIYYaHOI'O OMbITA, UCHOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (POPMYJIBI AJISl IEPEUUCTICHUS SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3aad MO TEOpUHU
BEPOSATHOCTEW;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIIeX Y HEY/1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsI UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHU HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcCIbITaHul beprymu,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH TMOHATUAMHM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleseHus, OuHapHas CiydaiiHas BEJIMYHHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIYYalHbIX BEJIUYNH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO PACHpEICICHHUs] JBYX  CIyYalHBIX BEJIMYUH
Il BBIACJICHUS] PACIPENCIICHUA KAXKIAOW BEJIMYMHBI, OIMPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOTO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHUE OWHOMHMAIBHOTO U
Tr€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OINEpPUPOBATH TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYMHBI
(pactpeneneHusi) TpU pEUICHUM 3aJlad, BBIUUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICICHHM;

BBIYUCIISITh BBIOOPOUHBIC XAPAKTEPUCTUKU TO JAaHHOW BBIOOpPKE W OIIEHUBATH
XapaKTEPUCTHUKKA  TEHEpPaJbHOM  COBOKYMHOCTH  J@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace
Ha3Banue KonunuectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazjesna (TeMbl) 4acoB Ocnrosroe conepanne 00yJaroImmxcs
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ HOMOMUIbIO Tpada. MEXAY HUMHU € TIOMOLIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJWUTh MYTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CrpouTs 1epeBo MO OIUCAHUIO
CJIy4allHOTO OIMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
NepeBa.
Pematp 3a1aun ¢ moMoIbIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4ailHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU




Onepauun

HaJl MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMya IOITHON BEPOATHOCTH.
®opmyia barieca. HezaBucumele
COOBITHUSA

Hcnonb3oBaTh quarpaMmsel Jujepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JIPYTUX COOBITHI B CIIy4ailHOM OTIBITE.
Pemrars 3a1auu, B TOM 4nciie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (GOPMYI CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomM0OuHatopHoe npaBuiio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3Y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTBITE.

[Tonp3oBatbes hopmyoit u
TpeyroysbHUKoM [Tackans

JUTSL ONIPENIENICHUS YHCIIa COYETAaHU M.
[Ipumensarts popmyny OuHoma
Hprorona st mpeoOpazoBaHus
BBIPAKEHUU




Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath ClI0XKHbBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmpITaHKe), yCrex U Heylaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CepUsX uclblTaHul bepHyuu,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAK)K€ B OIIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas padbota C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB U (HopMyIl, B TOM YUCIIE B XOJIC
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
Ciy4aiiHbIE BEJTMYUHBI 14 Cny4aiinas BennuuHa. Pacipennenenne OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pactpenenenusa. Onepanuun

HaJ| CIy4ailHBIMU BEJIMYMHAMM.
[Ipumeps! pactipenenennii. bunapHas
CllyyaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHomuanpHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
ClIy4arHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTUYECKOTO OKUAHUS.

BEJIMUMHA, paclpeiesieHne, Ta0aua
pacnpenesieHus, JuarpaMma
pacnpenesneHusl.

HaxoauTs 3Ha4eHUs CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUYECKOE U OMHOMUAIILHOE
pacnpeneneHusl.

Pemats 3a1aun Ha BEIYHCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.




MaremaTuyeckoe oxxugaHue OMHapHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenui. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupenencHusl.

[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEICHU.
N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

1o u3yueHHbIM popMyIamM HaAXOIUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonuts nucnepcuro

110 PacCIpeEIICHUIO.

N3ydars cBOMCTBA JUCIIEPCHH.

1o nzydeHHbIM opMyaM HAXOAUTh
JUCIIEPCHUI0 OMHOMUATBLHOTO
pacnpeneneHus, B TOM YHCIIE B X0
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

Ha3Banue KonunuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cO/iepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath gokazareabcTBa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH OosbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
MPaKTHYECKON paboThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BRBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBONMCTB U3yYEHHBIX PACIIPEICIICHUM.
[Ipaktrueckas pabora

C UCIIOJIb30BaHNUEM AIEKTPOHHBIX
TaOIUIL

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B XOJI€ MPAKTUIECKOM
paboThI




HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3a1ay,
MPUBOSIINX K TOKA3aTEIIbHOMY

Y K HOPMAJIbHOMY PaclpeIeIeHUSIM.
@DYHKITUS TIIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeIeHUs

3HAKOMUTbHCS TTOHITHSIMH:
HEMpEpbIBHAA CITy4aliHasl BEJINUYNHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTth BeposSTHOCTH COOBITHI
10 JAaHHOU (QyHKUIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh o onucaHuio ciy4aiHbIe
BEJIMYMHBI, pACIIPECTICHHBIC

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIECH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BriaensaTe no onucanuio Ciry4anHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0IUI]




CBsi3b MEXy CITy4YalilHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennurH. Koaduiment koppemsium.
CoBMecTHbIE HAOIOICHUS IBYX
BeJIMurH. Be10opouHsbIit KoahpuimeHt
Koppessanuu. Paznuuue Mexy
JIMHEWHOU CBS3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHUSA: KOBApHALINS,
KOA(POUITUEHT KOPPEISIIIIU, JINHEHHAS
3aBHUCHMOCTb.

OueHuBaTh XapakTep CBS3U MEXKIY
CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
U3 TIPUPOJIBI JAHHBIX U BBIYUCICHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
pacceuBaHusl U1 N300pakeHUs
COBMECTHOTO pacCEeMBaHUs

JTaHHBIX.

Haxonutb koapuiiueHTs ocu
JyarpamMmbl, B TOM YHCJIE B XOJ€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI

O0001EeHE U
cucTeMaTH3alus 3HaHUHI

11

[IpeacraBieHre JaHHBIX C IOMOILBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma Jiliiepa), ciydaiiHbIe

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU




BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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